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Yucsa 1 BBIYMCICHUSA

Pammonanbubie uncia. CpaBHEHHE, YNOPSIOYMBAHME M apUPMETHUYECKHE
JICUCTBUSI C PAalMOHAJIBHBIMU YnciIaMu. YucnoBas npsiMasi, MOAYJIb YUCJIA.

CreneHb C HaTypajgbHbIM TIOKazaTeleM M €€ CBOWCTBA. 3aluCh 4KClia B
NECATUYHOHN IMO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenue TexkcToBbIX 3a1a4 apudMeTndeckuM crocodom. Perenue 3anay u3
peaybHON MPAKTUKKU HA YacTH, Ha IpoOH, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU PEIICHUH 3ajad, pElIeHuEe 3ajad Ha JABWXKEHHE, pPadoTy,
MOKYIIKH, HAJIOTH.

JenumocTs nenbix ynucen. CBoicTBa J€IMMOCTH.

[Ipocteie u cocraBHble uncia. UYErHble u HE4ETHbIe yuciaa. [IpusHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku neIUMOCTH CYMMBI U
MIPOU3BEICHUS LIEJIBIX YUCEII IPU PEIICHUH 3a]]a4 C MPAKTUYECKUM COIEPKaAaHUEM.

Haunbonpmuii o0muii 1enuTens 1 HauMeHbIee o0Iee KpaTHOE JIBYX YHCEN.
B3aumHo npoctele yncia. Anroputm EBknuaa.

Jlenenue ¢ octaTkoM. ApudpMeTHYecKrue oneparuy HaJl OCTaTKaMHu.

AuredOpanyeckue BbIpaKeHUs

BreipaxkeHne ¢ NEpeMEHHbBIMUA. 3HAUYEHUE BBIPAXKECHHUS C IEPEMEHHBIMH.
[IpencraBnenne 3aBUCUMOCTH MEXITY BETUIMHAMU B BUJIE (DOPMYIIBI.

ToxnectBo. ToxecTBEHHbIE MPEOOpa30BaAHUS ANTEOPANUYECKUX BBIPAKECHUI.
Jloka3aTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH cTaHAAPTHOrO BUa. CTENEHb OJHOUYJICHA.

Muorounensl. MHorousieH crasgapTHoro Buzaa. CTeneHb MHOrOYJIeHa.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE U JieJieHne MHorowieHoB. [IpeoOpazoBanue
LEJI0T0 BBIpaXXEHUsI B MHOrowieH. KopHu MHOrouseHa.

@opMyIibl COKPAIEHHOTO YMHOXKEHHMS: KBAaJIpaT CYMMbI U KBaJpaT Pa3HOCTU
JBYX BBIPOKECHUH, KyO CyMMBbI M KyO pa3sHOCTH ABYX BBIPQKEHHM, pPa3HOCTh
KBaJ[paTOB JIByX BBIPAXKEHUW, MPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX
BBIPKEHUMN, CyMMa M pa3HOCTh KyOOB JBYX BBIPAKECHUI.

Pa3znoxenue MHOTrOWIIeHa HA MHOKUTENU. BeiHeceHre 00111ero MHOXKHUTEIS 32
CKOOKH. MeToJ1 rpyNnupOBKH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemenHoil. Kopens ypaBHenusi. CBoiCTBa ypaBHEHUM
C OJHOW IEPEMEHHOW. PaBHOCWIBHOCTP ypaBHEHUH. YPaBHEHHE  Kak
MaTeMaTH4eCKasi MOJEIb PEAIbHON CUTYaLINH.



JluHeriHOE ypaBHEHHME C OJHOM IEpEMEHHOW. UHCIO KOpHEH JIMHEWHOTO
ypaBHEHHs. PerieHue TEKCTOBBIX 3a/Jad C IOMOIIBK JUHEWHBIX YpPaBHEHUHU.
JIuHeitHOE ypaBHEHUE, COAEPIKAILEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMsl iepeMeHHbIMU. ['paduk TMHEHHOrO ypaBHEHHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbI JIMHEWHBIX YPAaBHEHUW C JABYMS TEPEMECHHBIMU.
I'paduueckuit meTon pemieHus] CUCTEMbl JUHEWHBIX YpaBHEHUH C JBYMS
IIEPEMEHHBIMU. PelieHne CucTem JIMHEWHBIX YPAaBHEHHUU C IBYMs MEPEMEHHBIMU
METOAOM TMOJCTAHOBKH M METOJAOM cioxkeHus. Cucrema JByX JIMHEWHBIX
YPAaBHEHHM C IBYMs IEPEMEHHBIMH KaK MOJIENIb PEAaJIbHOW CUTYaIIUH.

DyHKUNHA

Koopaunnara Toukn Ha npsiMoi. UHCIOBBIE MPOMEXKYTKH. PaccTossHue Mexay
JBYMsI TOYKAMU KOOPJAWHATHOM MPSAMOM.

[IpssMmoyronbHast cucteMa KoopAuHaT. AOcuucca W OpJAuWHATAa TOYKA Ha
KOOpJMHATHOM TuiockocTh. [Ipumepsl rpadukoB, 3agaHHbix Gopmynamu. Utenue
rpauKOB pearbHbIX 3aBUCUMOCTEH.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuduHamu. [loHstue QyHkuuu.
OyHKIMS KaKk MaTeMarhueckas Mojellb peaidbHoro mpouecca. OO0nacTh
ompezeneHuss U ob6nacte 3HadeHUM GyHkmmu. CrocoObl 3amanus (YHKIUH.
I'paduxk Gpynkuuu. [loHsTus MakcumMyma U1 MUHUMYMa, BO3pacTaHusi U yObIBaHUS
Ha IIPUMEpPaxX peAIbHBIX 3aBUCHUMOCTEM.

Jlunetinas ¢yukius, e€ cBoictBa. ['paduk nuHeiHon ¢yHkumu. I'paduk
bynkiumu y = [X|. KycouHo-3a1anHbie QyHKITUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBanpatnsie kopaH. ApudmMerndeckuil KBapaTHbI KOPEHb U €0 CBOMCTBA.
[lonaTHe wuppannoHaIbHOro 4wuciaa. JleMCTBHS € HMppalMOHAIBHBIMH YHUCIAMHU.
CBoiicTBa IEMCTBUI C UPPALIMOHAIBHBIMU YrciaMu. CpaBHEHHE UPPALIMOHATIBHBIX
YHUCE.

IIpencraBieHnss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOKeCTBa
HAaTYpAJIbHBIX, IENbIX, PAlMOHAIBHBIX, JEUCTBUTEIBHBIX u4Hncel. CpaBHEHUE
yucen. YucaoBble TPOMEKYTKHU.

HeiictBust ¢ ocrtatkamu. Ocrtatku creneHeld. [IpumeHeHne ocCTaTKOB K
PELIECHNIO YPAaBHEHUH B LIEJIBIX YUCIIaX U TEKCTOBBIX 3a1a4.

Pa3mepbl 0OBEKTOB OKPYXAIOLIET0 MHpA, JUIUTEIBHOCTh MPOIIECCOB B
oKpyarouieM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AnreOpanyvecKkue BbIPasKeHUSs

Anrebpandeckast ApoOb. JlomycTuMble 3HAU€HHS TEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX BbIpaxkeHUsiX. (OCHOBHOE CBOICTBO anreOpandyeckodl apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHE U JeJIeHHEe anredpandyeckux JApoOei.
Brinenenue nenoit yactu anredOpanyeckoi 1poou.

Panyonanpabie BBIPAXKEHUS. ToxecTBeHHbIE npeodpa3oBaHus
pPalMOHAJIBHBIX BBIPAKEHUM.

JlomycTuMble€  3HAYEHUs IEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmMernyeckue KBaapaTHble KOpHH. ToXIecTBEHHble MpeoOpa3oBaHuUs
BBIpAXEHUI, COJIepKalIuX apuPMeTHIeCKUe KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1enbIM TOKa3aTeneM U €€ cBoiicTtBa. I[IpeoOpazoBanue
BBIPAKEHUH, COIEPIKAILNX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHue. @Popmyrna KOpHEHM KBAAPaTHOI'O YPAaBHEHUS.
KonnuecTBo neiCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YpPaBHEHMSIM WM K KBaJpPaTHBIM
ypaBHeHHsIM. KBagpaTHOE ypaBHEHUE ¢ mapamMeTpoM. PenieHrne TeKCTOBBIX 3a/1a4 C
IIOMOIIBIO KBaIPAaTHBIX YPaBHEHUM.

JpoOHO-paimoHanbHble  ypaBHEHHs. PemieHune  apoOHO-paliMOHAIBHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3a7ad € MOMOIIBI0 JPOOHO-PAMOHATBHBIX
ypaBHeHUi. ['paduyeckas uHTEpIpeTaIis yPaBHEHU C TBYMS TTIEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBA. ClOKEHHE
U YMHOXXEHHE YHUCIOBBIX HEpaBEeHCTB. OIICHUBAHUE 3HAYEHUS BBIPAKECHUSI.
JI0Ka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHMM HEpPaBEHCTBA C OAHOM IEpEMEHHOW. MHOXKECTBO
pelLIeHu HepaBeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEerHOE HEPaBEHCTBO C OJIHOM NMEPEMEHHOW U MHOXKECTBA €ro PEIICHUM.
Peniennie TMHENHBIX HEPABEHCTB C OJIHOU MepeMeHHO. CHUCTEMBI 1 COBOKYITHOCTHU
JIMHEUHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. PemeHue TEKCTOBBIX 3anad ¢
IIOMOILBIO JTUHENHBIX HEPABEHCTB C OTHOM IMEPEMEHHOM.

DOyHKIUU

Ob6nacTp onpeaeneHuss U MHOXECTBO 3HaueHUH QyHKIuH. CrocoObl 3a1aHus
¢ynkuuid. I'paduk pynkuun. Yrenue cBoiicTB pyHKUMH 110 €€ rpaduky. [Ipumepsl
rpa@uKoB QYyHKIHA, OTPAXKAIOIIUX PeaIbHbIE IPOLIECCHI.

Jluneitnass ¢Gynkumsa. DOyHKIMM, ONUCHIBAIOIIME TMPAMYIO H OOpaTHYIO
IPONOPIIMOHATBHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyukmun Yy = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |[X| u ux cBoiicTBa.
Kycouno-3a1annpie GyHKIUU.

9 KJIACC

Yuciaa ¥ BLIYHCTIEHUS



Kopenp n-i1 crenenm wu ero cpoicrtBa. CTeneHb C pPalUOHAIBHBIM
II0KA3aTeNIEM U €€ CBOMCTBA.

AuredpanvecKkue BbIPaKeHUs!

ToxnecTBeHHbIE TPEOOpPa30BaHUSl BBIPAXKEHUM, COAEpX AIIUX KOpeHb N-U
creneHu. ToxaecTBEHHbIE MPEeOOpPa30BaHUsl BHIPAXKEHUM, COAEpKALIUX CTEMNEHb C
paLMOHAIBHBIM [OKA3aTEIIEM.

KBanparnein TpéxuneH. KopHu kBaapatHoro tpéxuneHna. PasznoxeHue
KBaJPAaTHOrO TPEXUJIEHA HA JJUHEHHBIE MHOKUTEIIN.

YpaBHeHUs] U HEPABEHCTBA

buksanparssie ypaBHeHus. [Ipumepsl TpuMEHEHNUI METOA0B PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHBI MEPEMEHHOW, TpaUIECKOr0 METOAa MPU PEIICHUH
ypaBHEHUM 3-i U 4-i1 CTENEeHEN.

Pemenue apoObHO-panimoHaNbHBIX YPaBHEHUM.

Peurenne cucrem ypaBHEHHI ¢ IByMsl IIEPEMEHHBIMU. PellieHre mpocTenmmx
CHUCTEM HEJTMHEWHBIX YpaBHEHUW C JABYyMs mepeMeHHbIMU. ['paduueckuii meton
pELICHUSI CUCTEMbI HEIIMHEWHBIX YPAaBHEHHU C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIVMHEWHBIX YPAaBHEHUN C JABYMS MEPEMEHHBIMU KaK MOJENb pPeajJbHOU
CUTYallUH.

YucioBsle HepaBeHCTBA. PelieHne JIMHEWHBIX HEPaBEHCTB. J[OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHble HepaBeHCTBa C OAHON MepeMEeHHOW. PellleHne KBaapaTHBIX
HEPABEHCTB IpaUueCKUM METOJOM M METOJIOM HMHTEpBajIoB. MeToJ MHTEPBAIOB
JUISl palMOHAJIBHBIX HEpaBeHCTB. [IpocTelnne HepaBeHCTBA C MAPAMETPOM.

Pemnrenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ ABymMsi INepeMEHHBIMHU. PelnieHrne HEpaBEeHCTBA C JIBYMs
nepeMeHHbIMA. CHCTEMBI HEPABEHCTB C JABYMsS IepeMeHHBIMH. [ 'paduueckwii
METO/ PELLICHNS] CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIUU

Oynkums.  CpoiictBa  QyHKIUNA:  HyId  QYHKIUH,  TPOMEXKYTKU
3HAKOTIOCTOSTHCTBA (DYHKITUHU, MTPOMEKYTKH BO3pAcTaHWsI M yObIBaHUS (YHKITWH,
YETHBIE U HEYETHBIE (PYHKIIMU, HAUOOJIbIlIee U HAMMEHbIIIEE 3HAUYECHUS (PYHKIIUH.

KBagpatnunas ¢yakuuss u e€ cBoicrBa. Mcmonp3oBaHuWe CBOMCTB
KBaJlpaTUYHOW  (QyHKIMU s pemieHus 3amgad. lloctpoenuwe  rpaduka
kBagpatnyHoi ¢yHknuu. I[lomokenme rpaduka KBagpaTHuHON (YHKIIMU B
3aBHCHMOCTH OT & kooddurmentos. ['padukn GyHkumii y =ax2, y = a(x —m)°u'y
=a(x— m)2 +n. Tloctpoenue rpagukoB GyHKIMI C TOMOIIBIO TPEOOPa30BAHU.

Hpo6Ho-nunelHas Gyukums. McenenoBanue GyHKINN.

®yHkMs Y = X' ¢ HATypalbHBIM II0Ka3arTeaeM N 1 eé rpaduk.

Yucii0BbIC IOCIEA0BATEIBHOCTH M MPOrPeCcCUH



[Tonsitue uwucinoBolt mocnenoBaTenbHOocTU. KoHeuHble M OEeCKOHEUHbIE
nocienoBarenbHOCTH.  OrpaHMYeHHas  IOCJIEIOBATEIbHOCT.  MOHOTOHHO
Bo3pacraromass  (yOwIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3a1aHus
NOCJIEOBATEIBHOCTU: OMUCATENIbHBINA, TAOJWYHBIA, C MOMOIIBIO (HOPMYJBI N-TO
YJICHA, PEKYPPECHTHBIN.

ApudmMernyeckas u reoMmerpuyeckas mnporpeccuu. CBoiicTBa YJIEHOB
apupMeTHYecKoil U TeoMeTpudeckoi mporpeccuit. dopmynsl N-To UIeHa
apupMeTHYecKoil u reomerpuyueckor mnporpeccuid. @opmysabl CyMMbl HEPBBIX N
YJICHOB apu(PMETHUECKON M T€OMETPUYECKOM Mporpeccuil. 3ajlayu Ha MPOLICHTHI,
OaHKOBCKHE BKJa/lbl, KPEIUTHI.

IIpencraBiieHre O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHUPOBAHUH
0ECKOHEYHO yObIBAIOIIEH F€OMETPUUECKON MTPOTrPECCHUH.

Meron MatemMaTrnueckor MHAYKIMU. [IpocTelime npuMepsl.



HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBisieTCs OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOI'O OOILEro
00pa30BaHUsI: OHA 0OECIIEUMBACT U3YUEHHUE APYTUX JUCIUIUINH KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTAapHOIO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
OPOJIOJKEHUsT 00pa3oBaHMsT M IS TOBCEAHEBHOM Ku3HU. Pa3zButue vy
OoOy4aromMXcss HAyYHbIX NPEICTABICHUM O TPOUCXOXKIEHUU U CYIIHOCTH
anredOpandeckux aOCTpakIUi, croco0e OTpaKeHUs MaTeMaTH4YEeCKOM HayKoi
SABJICHUM W TIPOLIECCOB B IMPUPOAE M OOIIECTBE, pPOJIM MATEMATHYECKOIO
MOJCIUPOBAHUSI B HAYYHOM TIO3HAaHUM W B MPAKTHKE CHOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBILUICHUS, HEOOXOIUMBIX
JUId  ajanTalud B COBPEMEHHOM IM@poBoMm oOmiectBe. M3yueHue anreOGpbl
o0ecrieurBaeT  pa3BUTHE yMEHUS  HaOmOgaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIECHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JIEHCTBHUS, BBIBOABI, (POpPMYIHpOBAThH
yrBepxaeHua. OcBoeHue Kypca anreOpbl 00ecreurBaeT pa3BUTHE JIOTMUECKOIO
MBILUICHUSI OOYYaroIIUXCS: OHM HCIONB3YIOT JEAYKTHBHBIE W WHIYKTHBHBIC
paccyxaeHusi, 0000IIEHNEe W KOHKPETH3allMio, aOCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyiaraeT 3HAYUTENbHBIM O0BEM CaMOCTOSATEIBHOM
JESITEeNbHOCTH O0y4YarolIUXCsl, IO03TOMY CaMOCTOSTEIbHOE pELIeHHEe 3ajaad
00y4aroLUMMUCS SBJISIETCS pealin3alien JesITelbHOCTHOTO MPUHIIMIIA O0yUeHusI.

B crpykrype mnporpammbl y4eOHOro Kypca «Airedpa» yriayOia€HHOTO
U3Y4YEHHS] OCHOBHOE MECTO 3aHHMAIOT COJEpP)KATEIbHO-METOIUYECKUE JIHMHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandeckue BBIPAKECHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkumn». Kaxnad M3 3THUX COAEPKATEIbHO-METOIUYECKHX
JIMHUM Pa3BHUBAETCs HA MPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3AUMOIEHUCTBYS C
JIPYTHUMHU €ro JMHUAMU. B Xone u3ydeHuss Kypca OOy4aroUIMMcsl HMPUXOIMUTCA
JIOTUYECKHU PACCYKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B cBs3M
C 3TUM B IPOrpaMMy y4eOHOro Kypca «AJredpa» BKIFOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYECKOro
0o0pa3oBaHMsI W  CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYaIOIIUMUCS  OCHOB
YHUBEPCAIBHOI'O MaTeMaTH4ecKoro s3blka. ConmepxkKaTelbHOW M CTPYKTYPHOH
O0COOEHHOCTBIO YYEOHOro Kypca «Aredpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapaKTep.

Conepxxanue nuHUM «Yucia W BBIYUCIEHUS» CIYKUT OCHOBOM Jid
JaJIbHEHIIeT0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OpMHUpPOBAHUEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYXkarolel peanbHocTi. Ha ypoBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusl y4eOHBIH MaTepwall TPYNIUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpakeHUU. AnreOpa IEMOHCTPUPYET 3HAUYEHHE MaTEeMaTUKW KakK s3bIKa s
MOCTPOCHHUSI MaTeMaTUYeCKUX MOJeNei, OMUCaHMs TMPOIECCOB U SBJICHUMN
peanbHOrO MHpa. B 3agaun oOyueHuss anreOpe BXOASAT TakKe JalbHEHIIee
pPa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIWMOTO, B YAaCTHOCTH, IS
OCBOCHHUSI Kypca HWH(POPMATHKHU, ¢ OBJIAJCHUE HABBIKAMHM JEIYKTHUBHBIX
paccyxaenuid. IIpeoOpaszoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO
BOOOpakKeHHsI, CIIOCOOHOCTEN K MAaTEMAaTUUYE€CKOMY TBOPUYECTBY.

Coneprxanue GyHKIIMOHATBHO-TPa(PUUECKON JIMHAHA HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana CrnocoOCTBYET Pa3BUTHIO Yy OO0YyYaIOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CUMBOJIMYECKOT0, rpaduueckoro, BHOCUT BKJIaJl B (OpMHUpOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

Yrnyonéunbrit Kypc anreopsl XapaKTepu3yeTcs U3yYECHHUEM
JOTIOJTHUTENIBHOTO TEOPETUYECKOro amnmapaTta W CBA3aHHBIX C HHUM METOJOB
pemienus 3amgad. AnreOpa sBISIETCS SA3BIKOM JIJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIy)KUT OCHOBOM MaTE€MaTHYeCKOro MmojenupoBanud. [lpu
ATOM CaMU OOBEKTHI MAaTEMAaTHYECKHUX YMO3AKIIOUECHHWA M TIPUHSTHIE B ainredpe
npaBWwiIa WX KOHCTPYHMPOBAHHUS  CIIOCOOCTBYIOT (OPMHPOBAHUIO  yYMEHHI
000CHOBBIBATh U JJOKA3bIBATh CYXKJEHHUS, Pa3BUBAIOT MAaTEMAaTUYECKYI0 UHTYHUIIHIO,
KpaTKO M HaIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM U ydaT UX
npuMeHeHuto. TeM cambiM anredpa 3aHUMAaeT OJHO W3 BEAYIIMX MECT B
(GbopMUPOBaHUU HAYYHO-TECOPETUUECKOTO MBIIIUICHUSI 00yUYarOIIUXCsl.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4YeOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieibl COJEP>KAHUA:
«Yucna w BBIUKACICHUS», «ANTeOpandecKkne BBIPAKCHUS», «YpaBHEHUS U
HEpPABEHCTBAY, «DyHKIIUN.

Ha uzyuenue yuebHnoro kypca «Anredpa» oroaurca 408 dacos: B 7 kiacce
— 136 yacoB (4 yaca B Henento), B 8 kiacce — 136 daco (4 yaca B Hezelnw), B 9
kiacce — 136 yacoB (4 yaca B HEJEIIO).



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI' PAMMbI YYHEBHOI'O
KYPCA «AJT'EBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJabTaTbl OCBOEHUS NPOrpaMMbl IO MAaTEMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMA

NPOSIBJIEHWEM MHTEpeca K TMPOUNUIOMY M HACTOSUIEMY POCCUHCKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

TOTOBHOCTBIO K BBIIIOJTHEHHUIO 00S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPHI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJICHHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOpPaJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE B pEIICHHWM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HANpPaBJICHHOCTH, OCO3HAHWEM BAXKHOCTH MaTEMaTUYECKOrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHoCTEH HAYYHOI'O MO3HAHUA:

OpUEHTAalMell B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
JEeSATENbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYUMOCTH JJI Pa3BUTHS LUBUIM3ALIUY,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEOBATEIbCKOMN 1EATENbHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSTh MaTEMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETo
3lI0pOBbsl,  BEIEHMS  3J0pOBOr0  oOpa3a >KU3HM  (37I0pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OIIMOKY M TaKOT0 K€ MpaBa JPyroro 4einoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JACTU COXPAHHOCTU OKPYKaIOIIeH Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB U
OIICHKM HMX BO3MOXHBIX IOCIEICTBUM MJI OKPYXAIOIIEH cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJAOBUSM CONMAJIBHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA y NPYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK Y KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOJIMMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHUN, (OPMYIHPOBATH UICH,
MOHSITHS, TUTIOTE3bl 00 00BEKTaX W SIBICHUSAX, B TOM UYHCJIE paHee HEU3BECTHBIX,
OCO3HABaTh NEPUIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pelIeHUus U JeUCTBUS, (HOPMYIUPOBATH U OLEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaromierocs 0yayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTEPU3yIOIIHECS OBJIaJICHUEM YHHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JCHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMHU
JEHUCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBISBJLITh U XAPAKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TMOHATUAMHU, (HOPMYITHpPOBAThH
OTIpeeNIeHHs] TIOHATHUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaIIH,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIIPHHMMATh,  (OpPMyIUpoBaTh M  NIPEeoOpa3OBBIBaTh  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUAX W YTBEPKICHHSX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMATHYCCKUX YTBEPXKACHUHN (MPsSMbIE U OT
NPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENBHO JIOKA3aTeIhCTBA MaTEMATHUECKUX
(dakTOB, BHICTpaWBaTh ApryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKOW WHIYKIIUUA, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue AeiicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHUPOBATHh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITEILHO (HOPMYJIHpPOBaThL OOOOIIEHHS W BBIBOJABI IO pPeE3yjbTaTam
NPOBENEHHOIO  HAOJIONEHUS, HWCCJIEAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCThH MOTYYEHHBIX PE3YIHTAaTOB, BEIBOJIOB M 0000IIEHNUI;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIIBUTaTh
IIPEIITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEOCTATOYHOCTh M M30BITOYHOCTH HWH(POPMAIMH, JTaHHBIX,
HEOOXOAMMBIX ISl pEHICHUS 3a/1a4H;

BbIOMpATh, aHAJU3UPOBaTh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
penraeMpie 3a/1adu CXeMaMu, TuarpaMmMaMu, HTHOW rpaduKoi U MX KOMOMHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh MH(OpPMALUK MO KPUTEPUSIM, MPEIJI0KEHHBIM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIe Y4eOHbIE AeHCTBUSA



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAYy PEIICHUs 3a/1aud,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7le OOCYXXJIEHHUsS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJieMbl, pelraeMoil 3aJaud, BBICKA3bIBATH WJEH, HAIlEJICHHBbIE HA TOUCK
pEIICHHs], COIMOCTAaBJISATh CBOM CYXXJEHHUS C CYKICHUSMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(bOopMyITHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJla4i, SKCIIEPUMEHTA, UCCIIEI0BaHMUS,
NIPOEKTa, CaMOCTOSATEIHLHO BHIOUPATh (OopMaT BBICTYIUICHHS C YYETOM 3a/a4
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

NOHMMAaTh U HCIOJNb30BATh MPEUMYIECTBA KOMAHIHON M MHAMBHUAYAJIbHOM
paboThl MpU pEUICHWH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ad, MNPUHUMATh LEJhb
COBMECTHOM JEATENhHOCTH, IUTAHHPOBATH OPTaHHW3AIMI0 COBMECTHOW pabOTHI,
pacmpenensaTh BUIOLI paboOT, JOrOBapHWBAThCS, OOCYKIATh MPOIECC W pPe3ydbTaT
paboThl, 00001TaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIIOBBIX PopMax paboTsl (0O0CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauecTBO pe3yibTaTa M KayeCTBO CBOEr0 BKJIaJa B OOMIMI pe3ysibTar IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM yUYaCTHUKAMU B3aMMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M YYEOHBIX CHUTYAIUSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHITHUS pelleHU (MHANBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (UJId €ro
4acTh), BBIOUpPATh CMOCOO peElHIeHUusT ¢ YYETOM HMEIOUIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJIAJ€Th CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MIPoLiecca U pe3yibTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a/jauk, CAMOMOTHBAIIUU U PEIICKCUU;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE pPE3yJbTaTa JEATEIHbHOCTH IOCTABJICHHON IENH U
YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHKCHUS WIIM HEOCTYIKEHUS TSI, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOIMU TMPU H3YYCHUH MaTEeMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOIIMOHAJILHYIO OIICHKY PEIICHUS 3a/1auu.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 7 kiaacce 00yJaromuics MOTyUUT CICTYIOIINE MTPeIMETHBIC
pe3ybTaThl:

Yucaa v BbIYMCICHUS

PauunonannpHbBIC YKCa.

[lepexoguTh OT OfHOM (HOPMBI 3AMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTH B O€CKOHEUYHYIO JECATUUHYIO IPOOB).

Hcrnonp30BaTh NOHATHS MHOXKECTBA HATYpPaJIbHBIX YHCEJ, MHOXKECTBA LIEJIBIX
YHUCeJl, MHOXKECTBA PALMOHAJIBHBIX YHUCENI MpPH pPEHIeHUH 3a]ad, MNpPOBEICHUU
pacCcykJIeHUI U J0Ka3aTeIbCTB.

[TonnmaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMMCH HATYPAJIbHOIO YHUCIIA.

CpaBHUBATH U YNOPSJOYMBATH PAIMOHAIIBHBIEC YUCIIA.

BoInonHsTh, coderas YCTHbIE M NHCbMEHHbIE NPUEMBI, apu(pMeTHUecKue
JENCTBUS C pallMOHAJIBLHBIMU YKCIAaMH, UCIOJIb30BATh CBOWCTBA YMCEN U MpaBUia
JIEUCTBUN, NPUEMBI pAllMOHATIbHBIX BBIYUCIICHUM.

BBITIONHATE IEWCTBUSI CO CTENEHSMU C HATYPAJIbHBIMU [TOKA3aTEIAMH.

HaxonuTth 3HaueHHs] YMCIOBBIX BBIPAXKEHUH, COJEPKAIIMUX pPALMOHAIbHbIE
ylyclia M CTENEHU C HaATypajbHBIM I[IOKa3aTelieM, MNPUMEHSTh pa3HOOOpa3HbIe
CIOCOOBI 1 IPUEMBI BBIUMCIICHUS, COCTABJISATh U OLIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IpU PELICHUH NMPAKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTruX y4eOHBIX MPEIMETOB.

OkpyraisiTh 4yuciaa € 33JaHHOM TOYHOCTBIO, a TakXkKe IO CMBICTY
NPaKTUYECKOM CHUTYyalluu, BBINOJHATh MNPUKUIAKY UM OLEHKY pe3yJbTaTa
BBIUMCIICHUM, OLIEHKY 3HAYEHHWM YHCIIOBBIX BBIPAXKECHUM, B TOM YHCIE MPHU
pELIEHUH MPAKTUYECKUX 3a4a4.

PemaTtp TekcTOBBIE 3amauu apUPMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJMIIBI, CXEMBbI, YEpPTEXKH, APYTHE CpPEACTBA IMPEACTABICHHUS HJaHHBIX MpU
pEILIeHNH 3a4ad.

PemaTtp mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEIUYMH, MPOMOPIUOHAILHOCTBIO BEJIIMYMH, MPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3a7a4 ¢ y4€TOM OTPaHUYEHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.



J1enmmMOocCTb.

Jloka3bIBaTh U MPUMEHSATH MPU PEUICHUHN 3a7a4 NIPU3HAKU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETMMOCTA CyMMBbI U IPOU3BEACHUS IIEIBIX YUCEI.

PacknanpiBaTh HA MHOKUTENIU HATYpaIbHbIE YHCIA.

CB0OOHO OMEpUpPOBATH MOHATUAMHU: YETHOE YHCIIO, HEUYETHOE YHUCIIO,
B3aMMHO IIPOCTBIE YUCTIA.

HaxoauTs HamOombIMiA OOIIMI JeIUTEIh M HaWMMEHbIIee o0Imee KpaTHOe
Yyuces U UCIOJIb30BaTh UX MPU PEIISHUH 3aja4, MPUMEHSATh alroputM EBkiuaa.

OnepupoBaTh TOHSATHEM OCTaTKa IO MOJAYJII0, TPUMEHATh CBOMCTBA
CpPaBHEHUN MO MOAYJIIO.

AnreOpanvecKkue BbIPasKeHUS

Bripaxkenust ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Iipoliecce OCBOCHHs y4eOHOro MaTepurarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAXKEHUW MpHU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

Hcnonp30BaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXKJIECTBEHHbBIC
npeoOpa3oBaHus BEIPAKEHUM, TOKA3bIBATh TOXK/IECTBA.

MHOrouneHsI.

Beimonuate  mpeoOpa3oBaHus — IIEJIOT0  BBIpaKEHHWS B MHOTOWICH
PUBEJACHUEM MOJJOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BoinonHATh nelcTBUs (CIOKEHUE, BBIUYUTAHUE, YMHOKEHHE) C OJTHOUJICHAMHU
U C MHOTOUJICHAMU, PUMEHSTh (DOPMYIIBI COKPAIIEHHOIO0 YMHOXEHUS (KBaApatT u
KyO0 CyMMBI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCII€ JJIsl YIPOILIEHUS BHIYUCIICHUMN.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C IOMOIIbIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXKHTENS, TPYNIUPOBKH CIIAra€MbIX, TPUMECHSIS
(bopMyIbl COKPAIIEHHOT'O YMHOXKEHHS.

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JJIs PEHICHUS] pa3IuYHbIX 3ajad
U3 MaTEMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHus BbIPAXKEHHI.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, MPUMEHSS NpaBUIIa
nepexojia OT UCXOAHOTO YPaBHEHUSI K paBHOCUILHOMY emy. [IpoBepsiTh, sBisieTCS
JIM YUCJIO KOPHEM YPaBHEHMS.

[TogOupaTes mnpuMepsl Map YUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTrOo
YpaBHEHHUS C IBYMS IEPEMEHHBIMH.



Ctpouth B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMsSl TIEPEMEHHBIMU, TMONB3YySCh TpadUKOM, MNPHUBOJIUTH MPUMEPHI pPELICHUS
ypaBHEHUSI.

PemaTp cucteMbl JBYyX JIMHEMHBIX YPaBHEHUI C JBYMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CoctaBnaTh M pemiarh JMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX
YPaBHEHUII 1O YCJIOBHMIO 3a/Jayd, HWHTEPHPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayil MOJy4YEHHbIN pe3yJIbTar.

DOyHKIUU

Koopnunate! u rpaduku.

N300pakaTh Ha KOOPIMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, J1y4YH, OTPE3KH, MHTEPBAJIbl, 3AIMUCHIBATH YHCIOBbIE IPOMEXYTKH Ha
anreOpanyeckoM si3bIKe.

OTMeyaTh B KOOPAUHATHOM ITIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAUHATAM.

O yHKINH.

Crpoutb rpaduku TMHEUHBIX (PYHKIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, L€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTEIBLHOCTD, BPEMsl, 00bEM padOTBHI.

Haxonute 3HaueHrne QyHKIMM M0 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPHPETUPOBATH UH(POPMALINIO U3 IPaPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Wcnonb3oBaTh cBoiicTBA (QYHKUMN [ aHaiu3a rpaduKoOB peadbHBIX
3aBUCUMOCTEH (HYyIH (DYHKIIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIUH,
OPOMEXYTKHA BO3pacTaHusl U yObIBaHMA (YHKIUH, HAUOOJblIee U HAUMEHbIIee
3HaYCHUS (PYHKIINHN).

Wcnonb3oBaTh rpaduku A UCCIEIOBaHUS MPOIIECCOB U 3aBUCUMOCTEH, MTPH
pElIeHUH 3a7a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U PEAIbHON KU3HU.

K xoniy o0yuenus B 8 kj1acce o0Oy4aromuiics OJIYYUT CASAYIONTNE MPEIMETHBIC
pE3yIbTaThI:
Yucja ¥ BIYUCIEHUS
HNppauunonanbpHble YnCIa.
[loHumaTh W WCHONB30BaTh IIPEACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOSHO OTnEepUpPOBaTh MOHSATUAMU: KBAJIPATHBIA KOPEHb, apu(PMeETUIECKUN
KBaJIPATHBIM KOPEHb, UPPALIMOHATIBHOE YHCII0, HAXOIUTh, OLICHUBATH KBAJIPATHBIC
KOPHH, UCTIONB3YS  IPU  HEOOXOAUMOCTH  KaJbKYJATOD, BBINIOJIHSITh



npeoOpa3oBaHusl BBIPAXKEHUM, COJEp)KAUIUX KBAJApPATHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHCell JUIsl CPABHEHHMSI, OKPYTJIEHUSI U BBIUMCIEHUM, N300paxaTh IEHCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

Hcnonb3oBaTh 3amucu OONBIIUX M MaJIbIX YMCET C MOMOIIBIO JECATUYHBIX
npobeir u creneHel uucina 10, 3anmuchiBaTh U OKPYIUISITH YUCIOBBIE 3HAUCHUS
peabHBIX BETUYHH C UCIIOIb30BAHUEM PA3HbIX CUCTEM U3MEPEHMIA.

J1enmMMOCTb.

CB0oOOAHO oOmepupoBaTh MOHATHEM OCTaTKa IO MOAYJIO, HPUMEHSITh
CBOMCTBA CPaBHEHUIN IO MOJYJIIO, HAXOAUTHh OCTATKH CYMMBbI U MPOU3BEIECHUS 1O
JTAHHOMY MOAYJIIO.

Auire0OpanvecKkue BbIPaKeHUs!

Jpo6Ho-paimoHalIbHbIE BEIPAKEHUS.

Haxonute pomycTUMble 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PaLlMOHAJIBHBIX
BBIpAKEHUSX.

[IpuMeHsITH OCHOBHOE CBOWMCTBO PaIlMOHAIBHOM JIPOOH.

BrimonusTe npuBeeHne anredpandeckux apodei K o0IeMy 3HaMeHaTedto,
CIIOKEHUE, YMHOXKEHUE, JIETICHUE aIre0Opandeckux Jpooei.

BhINONHATE TOXAECTBEHHBIE MPE0OPa30BAHUS PALIMOHATIBHBIX BHIPAKEHUIA.

[IpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEHICHUS Pa3IUYHbIX 3a/1a4 U3
MaTEMATHKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TOHSATHE CTENEeHW C LEeIbIM IOKa3aTelieM, BbIIOJHATh
npeoOpa3zoBaHus BEIPAKEHUM, COIEPKAIINX CTENEHU C IIEJIBIM MTOKA3aTeNeM.

NppanmonanbHble BEIPaKEHUS.

Haxonute 1omycTrMble 3HaYEHUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPIKALIUX
apu(pMeTnYecKre KBaJpaTHbIE KOPHH.

BoimonusaTe npeoOpa3oBaHUs UPPALMOHATIBHBIX BBIPAKEHUM, HCIIONb3Ys
CBOWCTBA KOPHEMN.

YpaBHeHUs] U HEPABEHCTBA

Pemrats kBajpaTHbIE YpABHEHHUS.

Pemate apobHO-panmoHanbHbIE YPABHEHHUS.

PemaTtp nuHEHHBIE ypaBHEHHs C IapaMeTpamMH, HECIOKHBIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C MapamMeTpamu.

[IpoBOAUTH HCCIIEOBaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npuMeHEeHHueM TrpaduyecKux TpelacTaBlieHui (ycTaHaBIWBaTh, WMEET JIU
YpaBHEHUE WM CHUCTEMA YPAaBHEHHWW pEIIEHUS, €CIU HMEET, TO CKOJIBKO, M
nmpouee).



[lepexoauth OT ciiOBeCHON (OPMYJIMPOBKM 3ajauu K €€ anreOpanyeckoit
MOJEIM C TIOMOIIBK) COCTABJICHUS YPAaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUs, OICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM UM MX CHUCTEMBbI, 1aBaTh
rpa@uyuecKy0 WUIIOCTPALIUI0 MHOXKECTBA PEUICHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W HUCTONIB30BaTh (PYHKIIMOHAJIbHBIC MOHITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE 00O03HAYEHHMsI), ONMPEACNITh 3HaueHHe (YHKIMHM 10 3HAYEHUIO
aprymeHTa, ONpeaensaTh CBoMCTBa (PyHKINH 110 e€ Tpaduky.

Crpoutb rpaduku pyHKUUN , ONMMCHIBATH CBOMCTBA YMUCIOBON (DYHKLMH IO
e€ rpaduxy.

K koHI1ly 00yueHus B 9 kiacce 00y4aromuics NOMyUUT CIEAYIOIINE TPEIMETHBIE
pe3yJbTaThl:

Yucia 1 BHIYMCICHUA

CBOOOIHO oOmEepUpOBaTh MOHATUSIMU: KOPEHb N-l CTENEHU, CTENEHb C
palMOHAJIbHBIM [I0KA3aTeJIeM, HAaXOAUTh KOPEHb N-U CTENEHU, CTENEHb C
palMoHaIbHBIM TOKAa3aTeleM, HCIONb3ysd IPU HEOOXOAUMOCTH KaJbKYJIATOD,
IIPUMEHATH CBOMCTBA KOPHS N- CTENEHH, CTEIIEHU C PALIMOHAJIBHBIM IOKA3aTENEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JACHCTBUTENIBHBIX YHCEIN NPU PELICHUH
3a71a4, IIPOBEACHUM PACCYKIACHUMN U 10KA3aTEIIbCTB.

CpaBHHMBaTh M  yHOpPAJOYMBATH JCUCTBUTENIBHBIE YMCIA, OKPYIJIATH
JEMCTBUTENBHBIE YUCIIA, BBITOIHATD NPUKUAIKY PE3yJIbTaTa BBIUYMACICHHUM, OLICHKY
YUCJIOBBIX BBIPAXKEHUM.

Aure0panyecKkue BbIPaKeHUs!

CB0oOOAHO oOmepupoBaTh MOHATHEM KBAJAPAaTHOrO TpEXUIeHa, HAXOIUTh
KOpPHHU KBaJpaTHOI'O TPEXUJICHA.

PacxitanbiBaTh KBagpaTHbIM TPEXWICH HA JIMHEHHbBIE MHOKUTEIIU.

YpaBHeHUs M HEPABEHCTBA

Pemats yiMHEWHBIE W KBAaJApaTHBIC YPABHEHMs, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOOHO-PALIMOHATILHBIE YPAaBHEHUS.

Pemrats HECOKHBIE KBaAPaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrars nMHENHBIE HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA, MCIIOJIB30BATh
METOJ] MHTEPBAJIOB, HM300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIOBOW MPSIMOM,
3alMCHIBATh PEUIEHUE C IIOMOLIBI0 CUMBOJIOB.

Pemate cuctembl NByX JIMHEWHBIX YpPAaBHEHUM C JIBYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIACTCS JIUHEHHBIM.

Pemate HeC0KHBIE CUCTEMBI HETMHENHBIX YPABHEHUH C MAPAMETPOM.



[IpuMeHsTh METO/IbI PABHOCWIBHBIX MPEeoOpa30BaHMM, 3aMEHbI IIEPEMEHHOM,
rpaduyecKoro MeTo/Ia Mpu pelieHur ypaBHEHUH 3-i1 u 4-1 cTerneHel.

Pemlatb  cuctembl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, U300pakaTh pEUICHUE CHUCTEMBI
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3alMUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA W HX CHUCTEMbI, B TOM UHCIE C
OTPaHUYECHUSIMU, HATIPUMEP, B LIETbIX YHUCIIAX.

[IpoBOAUTH HCCIIEIOBaHMS YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM UYHCIIE C
NpUMEHEHHEM Tpaduyeckux TMpeacTaBieHui (ycTaHaBluBaTh, HWMEET JIU
YpPaBHEHHE WM CHUCTEMA YpPAaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npoyee).

Pemiath TEKCTOBBIE 3ajauu  alreOpaMvyecKuM CIOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI JIsI COCTABJICHUS
MaTeMaTH4YECKOW MOJEIM PEabHOM CHUTyallud WM [PUKIATIHOW 3a1aud,
MHTEPIPETUPOBATH MOTYUYCHHBIEC PE3YJbTATHI B 3aJJAHHOM KOHTEKCTE.

YucaoBbie MOCTE0BATEIbHOCTH U IPOrPecCcHun

CBOOOIHO omepupoBaTh MOHATUSIMH: 3aBUCHUMOCTb, (YHKIMS, Tpauk
(yHKUIMK, TMpsMas MOpPONOPLUHUOHAIBHOCTb, JIMHEWHas (yHKUUA, oOpaTHas
POMOPIUOHATLHOCTD, MMapadosia, Turepoosia, KyCoOuHO-3a1aHHast QYHKIIUS.

UccnenoBath PyHkIiuio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIMIA:
00J1aCTh OTpENeNeHHsl, MHOXXECTBO 3HAYCHHM, HYIM (GYHKIHHU, MPOMEXYTKH
3HAKOIMOCTOSIHCTBA, MPOMEXYTKA BO3pacTaHUsi U yObIBaHUSA, YETHOCTh W
HEYETHOCTh, HAUOOJIbIIIEE M HAUMEHbIIIEE 3HAUYCHUSI, ACUMIITOTHI.

Pacno3naBath kBagpatuyHyro QyHKIHIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIPATUIHBIX (YHKIIUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

OmpenensaTe MoNoXKeHUE Tpaduka KBaAPATUIHOW (PYHKITMM B 3aBUCUMOCTH
oT €€ K03 (HUITUEHTOB.

Crpoutrb rpaduk  KBagpaTUUYHOM  (YHKUMH, OMNHUCHIBATH  CBOMCTBA
KBaJpaTUIHON (PyHKIMU 110 €€ TpaduKy.

Hcnonw3oBaTh cBOMCTBA KBAAPATUUHOW (DYHKIIMU JJIsI pELICHUS 3a]1a4.

Ha npumepe kBagparuunoit GpyHkimu ctpoutsh rpaduk Gynkiuun y =af(kx +
b) + ¢ ¢ momorbio mpeodpaszoBanuii rpaduka Gyukmun y=Ff(X).

NnnrocTtpupoBaTh C MOMOMBIO rpaduKka peabHYI0 3aBUCUMOCTh WU
MPOIIECC 0 UX XaPaKTEPUCTUKAM.

ApudmMeTruyeckasi 1 reoMeTPUYECKas NMPOrPeccuu

CBOOOIHO OTIEPUPOBATH MOHATUSMHU: TTOCIEA0BATEIBHOCTD, apupMeTHIeCcKast
U TEOMETPHUUECKas MPOrPECCUMU.



3amaBaTh MOCJEIOBATEIBHOCTH PA3HBIMH CIOCOOAMHU: OINHCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO (POPMYJIBI N-T'O WiIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCICHHMS C HUCHOJb30BaHUEM (opMyln N-ro  uieHa
apu(PpMETHYECKON 1 T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxarh ujeHbl IMOCJIENOBATEILHOCTH TOYKAMU HA KOOPJIMHATHON
IUIOCKOCTH.

Pematp 3agauM, CBA3aHHBIE C YHCIOBBIMHM ITOCIIEIOBATEIBHOCTSIMH, B TOM
YHCIIE€ 3a/1a4¥ U3 PEabHOM JKU3HU (C UCIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTHI).

PacriosHaBaTh ¥ NOPUBOAUTH NPUMEPbl KOHEYHBIX M  OECKOHEYHBIX
NOCJIEOBATEIIBHOCTEN,  OTPAaHUYEHHBIX  IOCIEAOBATENIbHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

VMeTp npeacTaBieHue O CXOAUMOCTH IOCIEA0BATENIBHOCTH, YMETh HAXOAUTh
CyMMy OE€CKOHEYHO yOBIBaIOIIEeH reOMETPUUECKOI MPOrPeECCHH.

[IpuMeHsATh METO MAaTEMAaTUYECKOW HHIYKLIUH [IPU PEIIEHUH 3a/1a4.



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

HanmeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acosB

DJIeKTpOHHBIe (HM(]POBHIE)

Ne n/m Kontpoabusie | IlpakTnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI padoTbI

1 IHCTA 1 BBIAUCIEHIA. 11 1 https://m.edsoo0.ru/GW1BVOKY]I
PanmonanesHbie 4ncna (IOBTOPEHUE)

2 OYHKIIH. KoopanHate! 1 17 1 https://m.edso0.ru/RORPBDSHL
rpaduku. DyHKIIUNA

3 AJITEBPAMIECKHE BBIPAKEHNA, 7 https://m.edso0.ru/SCCUWEBY X
BeIpaxxeHus ¢ nepeMeHHbIMU
YPABHEHUWS 1 CUCTEMBI

4 . 1 1 https://m.edsoo.ru/XBMJN8RMZ
YPABHEHMUMU. JIunelinble ypaBHEHUS 0 :

5 HMCIIA 1 BBIUCIEHIL. Crenens ¢ 6 https://m.edso0.ru/L G2393QRH
HaTypaJILHBIM IIoKas3aTcJjieM

6 AJIFEBPAHECKUE BbIPAKEHIL. 23 1 https://m.edsoo.ru/AHGS5DI1Q9
MHoro4eHb!

7 AHFEBPAH{IECK,_HE BBIPAKEHML. 14 1 https://m.edso0.ru/4SH5ZK6A9
DopMyITBI COKPAMIEHHOTO YMHOKEHUS

8 HACTA 1 BRIUCTEHIA. 10 https://m.eds00.ru/GAZ8NSKEL
JenumocTh

9 OYHKIUU. JTuneitnas pyHKuus 16 1 https://m.edso0.ru/I9F6 TSH4Y
YPABHEHUS 1 CUCTEMBbI

10 VPABHEHUM. CrcreMbl THHEHHBIX 14 1 https://m.edso0.ru/ZXVIE7KT7
ypaBHEHUH
[ToBTOpenwue, o600mEH e,

11 . 8 1 https://m.edso0.ru/21LK231X2
cUucreMaTui3anusia 3HaHUN



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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8 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuyecTBOo 4acoB

DJIeKTpoHHbIe (LU (POBbHIE)

Ne /ot Konrpoiububie | IlpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTebHbIE PeCypPChl
padoTsbI padoThbI
YPABHEHUMSA 1 HEPABEHCTBA.
1 20 1 https://m.edsoo.ru/4WSIHI7PS
HepasenctBa
2 HACIAN ]?HUIHCHEHH}I' 17 1 https://m.edsoo.ru/ XTEADRRRE
KBanpaTHblii KOpEHb
3 YPABHEHITA 1 HEPABEHCTBA. 17 1 https://m.eds00.ru/6 TMCFIFK3
KBagparssle ypaBHEHUs
4 AJITEBPAMHECKUE BbIPAXEHI. 17 1 https://m.edsoo.ru/DDASWADPH
JpoOHO-palinoHanbHbIe BEIPAKEHUS
5 YPABHEHWA M HEPABEHCTBA. 19 1 https://m.edsoo.ru/IDAZR6HSB
JpoGHo-palinoHanbHbIC YpaBHEHUS
6 OYHKIHU 15 1 https://m.edsoo.ru/Y2BH27NDX
7 AJITEBPAITHECKHE BbIPAMKEHHA. 14 https://m.eds00.ru/CVLO7U2AG
CreneHu
8 HACTA 1 BhIHUCTEHMA. 7 1 https://m.edsoo0.ru/FO6HXRC37
JenumocTth
9 Hosroperme, O6O6meHIiIe’ 10 1 https://m.edsoo.ru/DESA8SVMV
cHUCTeMaTH3alvs 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 136 3 0
ITPOI'PAMME



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV

9 KVIIACC

KoanuyecTBo 4acoB

Ne HanmeHnoBaHue pa3iesioB U TeM DJIeKTpoHHbIe (LU (POBbHIE)
Kontpoabnbie | IIpakTnyeckue
n/n NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE PeCypPChl
padoTsbI padoThbI
1 OYHKIINU 25 1 https://m.edsoo.ru/SGC5REOXE
PABHEHUMS U HEPABEH .
2 Y CTBA 15 1 https://m.edso0.ru/DSDQCS0AG
KBanpaTHble HEpaBEeHCTBA
3 YPABHEHI 1 HEPABEHCTBA. 25 1 https://m.eds00.ru/UOSGOUHYN
VYpaBHEHUs, HEPABEHCTBA M KX CHUCTEMBbI
UMCJIOBBIE
4 ITOCJIEJOBATEJIBHOCTHU U 25 1 https://m.edsoo.ru/ZXNANNEBU
[TPOI'PECCHUU
AJITEBPAMYECKUE BBIPAX .
5 IPAKEHNA 12 1 https://m.edsoo.ru/U2DVRUMM8
CrereHb ¢ pallMOHAILHBIM ITOKa3aTeIeM
IT
6 OBTOPCHAE, o6o6merUIe, 34 1 https://m.eds00.ru/798H0G66D
CUCTeMAaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10
- 136 6 0

[TPOTPAMME



https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

7 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
NpoBepPsSIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 001IIEro 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCICHUS
11 BeImonHATh, coderass yCTHbIE W TMHCHMEHHBIE NMPUEMBI, apu(MeTHIeCKUue
' NEUCTBUS C pallMOHATILHBIMU YHCIIAMU
HaxoauTh 3HaueHHs YHUCIOBBIX BBIpAXKEHUI, MPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl W TPUEMBI  BBIYHMCICHHWS 3HAYEHUW JPOOHBIX BBIPAKEHUN,
coJiepKanux OOBIKHOBEHHBIC U IECATUIHBIE IpoOU
[lepexonuts oT 0aHOM (OPMBI 3aIIUCH YKCEN K APYroi (mpeoOpa3oBhIBATh
1.3 JNECATUYHYIO JApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
1.4 CpaBHUBaTh U YIOPSA0UMBATh PAllMOHAJIbHBIE YHCIIA
1.5 OKpyrasTh yucna
BbIMONHAT, MOPUKHIKY W OLEHKY pe3yiabTaTa BBIYMCICHUH, OLEHKY
1.6 3HAQYECHUI 4YMCIIOBBIX BBIPAKEHUMN. BBITONHATE AEHUCTBHSA CO CTENEHSIMH C
HATypaJbHBIMU TIOKA3aTSIISIMH
17 [IpumeHsTh TpU3HAKK  JENMMOCTH, pa3IoKeHHEe Ha  MHOXKHUTEIH
' HATYypaJIbHBIX YHCEl
Pemath mpakTHKO-OPUEHTHPOBAHHBIE 3a/layi, CBA3AHHBIE C OTHOIICHHUEM
18 BEJIMYMH, MIPOTMIOPITUOHATTEHOCTHIO BEJIMYMH, MIPOIIEHTAMH,
' HMHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a7a4 C Y4ETOM OTpPaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 0OBEKTOB
2 Anrebpanyeckue BhIPAXKEHUS
91 Hcnonp3oBaTh anredpandeckyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, IIPUMEHSTh
' e€ B mpoliecce OCBOCHHS yueOHOT0 MaTepuana
99 Haxoauth 3HaueHHs OYKBEHHBIX BBIPDAKEHUU TMPH 3aJaHHBIX 3HAYCHHSX
' HepeMEHHBIX
53 BemonHsaTe  mpeoOpa3oBaHUS  [EJOTO0  BBIPAKEGHHS B MHOTOWICH
' MIPUBECHUEM MOJOOHBIX ClIaraeMbIX, PACKPhITHEM CKOOOK
54 BbImonHATE yMHOXKEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOTO4YJeHa Ha
' MHOTOUJIEH, MPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcCymecTBIATh Pa3jOKEHUE MHOTOWICHOB HA MHOXHTEIU C ITOMOIIBIO
2.5 BBIHECCHHUS 32 CKOOKH OOIIEr0 MHOXHUTEIS, TPYNIUPOBKH CJIaraeMbIX,
NpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
2.6 [TpuMeHaTh peoOpa3zoBaHUsl MHOTOUYICHOB IS PELICHHS Pa3IMYHbIX 3a1a4




N3 MAaTEMATUKH, CMCKHBIX IIPEAMETOB, U3 peaHBHOﬁ IMPaKTHUKH

Hcnonp30BaTh CBOMCTBA CTENEHEH € HATYPAJIBHBIMHU IOKA3aTEIsIMH JJIs

21 npeoGpa3oBaHust BHIPAKEHHI
3 YpaBHEeHHs U HEPABEHCTBA
Pemiate nuHeliHbIE YpaBHEHUSA C OJHOW MEPEMEHHOW, MPUMEHSS IpaBuiia
3.1 repexo/ia OT MUCXOJHOTO YPaBHEHHUS K PaBHOCWIBHOMY emy. [IpoBepsiTs,
SIBJISICTCS JTH YUCJIO KOPHEM yYpaBHEHHUSI
3.9 [IpumensTh TpadudecKkue METOABI MPH PEUICHUHN JTHHEHHBIX YpaBHCHHHA U
' UX CHUCTEM
33 [MonOupare mpuUMeEpsl Map YHUCEN, SIBISIOMIUXCS PEIICHUEM JHHEHHOTO
' YpaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW TIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH;, TIOJB3YSICh TpaduKOM, NPUBOAUTH MPUMEPHI
pelIeHNs ypaBHEHUs
35 Pemate cucremsl IBYX JIMHEWHBIX YpPaBHEHUN C JByMs IIEPEMEHHBIMHU, B
' TOM 4ucIe rpaduuecku
CocTaBnsAiTh W pellaTh JHUHEHMHOE YpPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUN MO YCIOBUIO 3aJa4d, WHTEPIPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4y TOJY4YEHHBIN pe3ynbTar
4 Koopaunats! u rpaduku. @yHkunn
N3o6paxkaTh Ha KOOpPIMHATHOW MPAMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM ~ KOOpJWHATaM, Jy4d, OTPE3KH, WHTEPBaIbI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha aNre0pandecKoM S3bIKe
4.2 OtmedaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH M0 33IaHHBIM KOOPJAUHATAM
4.3 Crpouth rpaduku THHEHHBIX GyHKIMNA. CTpouTh Tpaduk GyHKIHH Y = [X|
OnuceiBaTh ¢ TIOMONIbIO (DYHKIMHA WM3BECTHBIC 3aBHUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, IIEHY, KOJIMYECTBO, CTOUMOCTD,
MIPOU3BOUTENBHOCTD, BpEMSs, 00BEM paboThI
4.5 Haxonuth 3HaueHNe GyHKIIUU 11O 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduueckuii crocod MpeaCTaBICHUS M aHaIM3a WHPOPMAIIHH,
4.6 U3BIIEKATh W WHTEPIPETHPOBATh HMH(MOpPMANHIO W3 TPadUKOB pPEaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOI
NpoBepPsSieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna v BIYUCICHUS
1.1 Hcnonp3oBaTh HaualdbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIHHBIX




yhcel JUIs CpaBHEHUS, OKPYIVIEHHS U BBIYMCICHHUH, H300pa’kaTh
JICCTBUTEIIbHBIC YMCIIa TOYKAMU HA KOOPAUHATHOU MPSIMOi

[lpumensaTp moHATHE apU(METHUECKOTO KBAIPATHOTO KOPHS, HAXOAWUTh
KBaJ[paTHbIE KOPHM, HCIOJNB3YS TpU HEOOXOIUMOCTH KaJbKYJIATOP,

12 BBIMOJNHATh MpeoOpa3oBaHUsl BBIPAKEHUH, COJAEPKAIINX KBaJpaTHBIC
KOpHH, UCIIOJIb3ysI CBOMCTBA KOPHEHN
13 Hcnonp3oBaThk 3anucy OOJBIIMX M MaJIbIX YUCENl ¢ MOMOIIbIO JAECSITUYHBIX
' apo0eii u crenenei yucna 10
2 AnreOpanyeckue BbIpaXKEHUS
91 [lpuMeHATh TIOHATHE CTENEHW C MENBIM [OKa3aTelieM, BBITOIHATH
' peoOpa30BaHUs BBIPAXKEHHM, COIEPIKALIMX CTEIIEHH C LIEIbIM II0Ka3aTelleM
BBINONHATE TOXKIECTBEHHBIE NMPEOOPa30BaHMs PALMOHAIBHBIX BbIpAXKEHUI
2.2 Ha OCHOBE MpaBUJ ACUCTBUN HAJ MHOTOWIEHAMHM U airedpanyecKuMu
JIpOOSMH
2.3 PackiiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTENIN
54 [IpumensTh MpeoOpa30BaHus BBIPAXKEHUH I pelIeHHUs pa3iIHyuHBIX 3a7a4
' U3 MaTEMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAbHOU MPaKTUKU
3 YpaBHEHUs 1 HEPAaBEHCTBA
31 Pemate nuHeliHbIe, KBaJpaTHBIE YpaBHEHUS VI/I panroHaIbHbIE YPaBHEHHUS,
CBOJIAIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMs II€PEMEHHBIMHU
[IpoBoauTH MpoOCTEMIIME UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHUH, B
39 TOM YHCJI€ C IPUMEHEHUEM rpapuuecKux MpeAcTaBlIeHni (yCTaHaBIUBaTh,
' UMEET JIM ypaBHEHHE WM CUCTEMA YPABHEHWM pEILEHUs, €CIU HUMEET, TO
CKOJIBKO, Y TIPOYEE)
[lepexonute OT crmoBecHOU (HOPMYITHPOBKU 3alauu K €€ anredpandeckon
33 MOJIENIM C TIOMOIIBIO COCTaBJICHUS! YPAaBHEHMS WJIM CHCTEMbl YpaBHEHUH,
' WHTEPIPETHPOBATh B COOTBETCTBHHM C KOHTEKCTOM 3aJla4M ITOJTyYCHHBIH
pe3yabTar
[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB IS CPAaBHEHHUSA, OLEHKH,
34 peliath JMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW U UX CHUCTEMBI,
' JaBaTh rpauyecKylo WUIIOCTPALMI0 MHOXECTBA PEIICHUN HEpaBEeHCTBA,
CUCTEMBI HEPABEHCTB
4 OyHKIUU
[Tonumath U UCTIONB30BaTh (PYHKIIMOHAIBHBIE OHATUS U SI3bIK (TEPMUHBL,
4.1 CUMBOJINYECKHE O0O3HAUEHHUs), ONpENesATh 3HaueHHe (QYHKIUU 110
3HAYCHUIO apTyMEHTa, ONPEENIATh CBOUCTBA (DYHKINH 1O €€ TpaduKy
Crpouts rpaduku 3JeMeHTapHbIX GYHKIUN BUIA:
y=k/x
4.2

, Y =X%, Yy = X3, Y = |[X|, oniCcbIBaTh CBOMCTBA YHMCIIOBOM (PYHKIMH MO €€
rpaduky




9 KIIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS] OCHOBHOM
NPoBePsEeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
1 UYucna 1 BIYUCICHUS
11 CpaBHHBATh U YNOPSA0YMBATH PAllMOHAIBHBIE U UPPAIIMOHAIIBHBIE YHCIIa
Bemonuate apudmMerndeckue AEUCTBUS C PANMOHAIBHBIMH YHUCIIAMH,
1.2 CcoueTasl YCTHbIE W IMCbMEHHbIC IPUEMBI, BBINOJHATH BBIYKUCIEHUS C
HAPPALMOHAIEHBIMU YHCIIAMH
13 HaxonuTe 3HaueHWs cTeneHed C UEIbIMM IOKA3aTeIsIMU U KOPHEH,
' BBIYUCIISITH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUN
14 OKpyrisiTb JEWCTBUTENbHBIE YMCIIA, BBINOJHATh NPHUKUAKY pe3yJibTara
' BBIYMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUHN
2 VYpaBHeHUs 1 HEpABEHCTBA
51 Pemiate nuHeliHble M KBaJlpaTHbIE YpPaBHEHMUsS, YPaBHEHUs, CBOJSIIUECT K
HUM, NIPOCTEUIIINE TPOOHO-pAIMOHATIBHBIC YPABHEHHUS
Pemate cuctemel AByX JIMHEWHBIX YpPAaBHEHUH C JIByMs INEPEMEHHBIMU H
2.2 CUCTEMBl [BYX YpaBHEHHUH, B KOTOPBIX OJIHO ypaBHEHHE HE SIBISETCS
JIMHEVUHBIM
Pemath TekcTOBBIE 3amaud anreOpauvdeckuM CrocoOOM ¢  MOMOUIBIO
2.3 COCTaBJIEHUS! ypaBHEHUS WJIM CHUCTEMbl JBYX YypaBHEHUH C JByMs
MIEpEMEHHBIMU
IIpoBoaNTH MPOCTEHIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B
54 TOM 4YHCIIE C TNPUMEHEHHEeM Trpaduyeckux NpeCTaBIeHUN (Hampumep,
' yCTaHaBIMBAaTh, UMEET JIM YPaBHEHHE WJIM CHCTEMa YPAaBHEHHWI pEIICHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemate sMHEiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh
2.5 pEllIEHNE HEPABEHCTB Ha 4YKMCJIOBOW IIPSIMOW, 3alUChIBaTh pELICHHE C
IIOMOIIBbIO CUMBOJIOB
Pemlatp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
26 BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, M300pakaTh pPEIIEHUE CHCTEMBbI
' HEpPaBEHCTB Ha YMCIOBOW IpPSAMOM, 3alMCHIBATh DPEIIEHUE C IOMOILIBIO
CHUMBOJIOB
2.7 Hcnonb30BaTh HEpAaBEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a7a4
3 OyHKIUH
Pacno3naBate (PyHKIMM H3y4eHHBIX BUJOB. [lokas3bIBaTh CXeMaTHUECKU
31 pacmojoKeHNe Ha KOOPIWHATHOW IJIOCKOCTH TpadukoB (YyHKIUN BUa:

y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBHCHMOCTH OT 3HAaYCHHI
K02(ppHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUH




Iloka3eIBaTh CXeMaTHYECKH PpacIoJIOKCHHUE Ha KOOpI[PIH&THOﬁ IIJIIOCKOCTHU

32 rpadukoB GpyHkuil Buga y = VX, Y = |X| u onuchiBaTh CBOMCTBA (PYHKITUH
33 Crpouth 1 M300pakaTh CXEMaTHYECKU TPAPHUKH KBAAPATHUHBIX (DYHKITHA,
' OITUCHIBATH CBOICTBA KBAaAPATHUHBIX (PYHKIMHA MO MX rpaduKam
34 Pacrio3znaBath KBaipaTHUHYIO QYHKIHIO 110 (hopMyIie, IPHUBOAUTH IPHUMEPHI
' KBaJ[PATUYHBIX QYHKIIUH U3 peaslbHON )KU3HH, PU3UKU, TECOMETPUN
4 ApugpmeTrueckas 1 reOMeTpUIecKast Iporpeccuu
41 Pacno3naBate apudMeTHUECKyl0 M TE€OMETPHUYECKYIO TNPOTPEecCUd NpHU
' Pa3HBIX CIIOCO0aX 3aqaHusl
BBIMONHATE  BBIYMCIEHHUST C HWCHOJB30BaHWEM (QOpMyI N-ro  wieHa
4.2 apu(METHUECKOM M TEeOMETPHUYECKOM Nporpeccuii, CyMMBlI IEpBBIX N
YJICHOB
43 N300pakaTh UIEHBI MOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPIMHATHOMN
' MIOCKOCTH
Pemrate 3amaun, cBS3aHHbBIE C YHCJIOBBIMH ITOCIIEJIOBATEILHOCTSAMHU, B TOM
4.4 qucie 3aaud M3 pealibHOW JKM3HU (C MCIOJIb30BAaHMEM KaJlbKYIATOpA,

IU(POBBIX TEXHOJIOTHIA)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0 ] OT OJHOU (HOpMBI 3amucu Apodeit
11 K apyroii. IlonaTne pannoHanpbHOro 4Mcia, 3alKuch, CPABHEHUE, YIIOPSA0YMBAHKE
palMOHAIbHBIX YUCEI
19 ApudpmeTnueckue ACUCTBUS C palMOHAIBHBIMH YHUCIIaMHu. Pemenue 3amad u3
' peanbHOM NPaKTUKK Ha 9acTH, Ha 1po0u
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpejeleHue, MpeoOpa3oBaHue
' BBIPa)KEHUI HAa OCHOBE ONpPEAEICHMs, 3aI1Ch OOIbIINX YHUCEI
14 [IponieHTsl, 3aIUCh MPOLIEHTOB B BUJE IpoOU U 1poOu B BHUJE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1auyl Ha MIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEAJIbHON ITPAKTUKU
15 [IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HAa MHOXHUTEIN HAaTypaJbHBIX
' qucen
1.6 PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi ¥ 0OpaTHast IPOTIOPIUOHATIHLHOCTH
2 AnreOpanyeckue BhIpaXeHUs
51 IlepeMmeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEeMEHHOM. JlomycTuMele
' 3HAYEHUs TIEPEMEHHBIX
99 [lpencraBnenne 3aBUCUMOCTH MEXKAY BeJIMYMHAMH B  Buie  (HOPMYJIBL.
' Beruucnenus no ¢popmynam
2.3 IIpeoOpa3oBanne OyKBEHHBIX BBIPA)KEHUI, TOXK/IECTBEHHO PABHBIE BBIPAYKEHHUS
2.4 CBoiicTBa CTENEHU C HATYPaJbHBIM [10Ka3aTeIEM
95 Opnowienbl W MHorowieHsl. CreneHb MHoOrowieHa. CroKeHUE, BbIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOXXECHHA: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOWICHOB HA MHOXKUTEIIH
3 VYpaBHeHUS
31 VYpaBHeHHE, KOpeHb YpaBHEHHs, NpaBuja IpeoOpa3oBaHMUsA ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUN
3.9 JluHeitHOe ypaBHEHHE C OJHOM TMEPEMEHHOW, 4YHCIO KOPHEW JIMHEWHOrO
' YPaBHEHHUS, PEIICHHUE JIMHENHBIX YPABHECHUN
33 CocraBneHne ypaBHEHMH IO YCJIOBHIO 3aJaud. PerieHMe TEKCTOBBIX 3ajad C
' IIOMOLIBIO YPaBHEHUN
3.4 JIuneiHoe ypaBHEHHE C ABYMS [IEPEMEHHBIMU U €T0 rpaduk
Cucrema ByX JMHEWHBIX YpaBHEHHMH C JABYMs NepeMEHHbIMU. PerieHue cucrem
3.5 ypaBHEHHUH CIIOCOOOM MOACTAaHOBKM. [IpuMepsl perieHus TEeKCTOBBIX 3a4ay C
MOMOIIBIO CUCTEM ypaBHEHUM




Koopaunatse! u rpaduku. OyHKIMN

4.1 Koopaunara Toukn Ha npsMon
49 YucnoBble NPOMEXYTKH. PaccrosiHHMe MeXIy ABYMS TOYKaMHM KOOPAMHATHOMN
' npAMON
43 [psimoyronbHas cuctema KoopauHat, ocu OX u Oy. AGciucca u opJJuHaTa TOYKU
' Ha KOOPAMHATHOM MIIOCKOCTH
44 [Mpumepsr rpadukoB, 3agaHHBIX QopMmylnaMu. UTeHHe TpapUKOB peaTbHbBIX
' 3aBHCHMOCTEI
4.5 [Tonsitne pynkuun. ['paduk Gynkuu. CpoiicTBa GyHKITUN
4.6 JIuneitnas gynkuus, e€ rpaguk. I'papuk pyHkumu y = [X|
4.7 I'paduueckoe penieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KUIACC
Kona IIpoBepsieMblii 3JIeMeHT co/iep:KaHUsA
1 Yucna u BBIYUCICHUS
11 KBanpatuslii kopenb u3 uucina. [loHstue 00 wuppanyoHaIbLHOM YHCIIE.
' JlecsiTnaHbIe TPHOTIMKSHHUS UPPAITHOHATBHBIX YHCE
CpoiicTBa apu(METHYECKUX KBaJpaTHBIX KOpHEH M UX TNPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH U BBIYUCICHUSAM. JleHCTBUTEIbHbIE
qrcna
1.3 Cremnenb ¢ 11eTbIM MOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3alUCh YHUCiia
2 Anrebpanyeckue BBIPAKEHHS
2.1 KBagpatHblil TpEXuiieH, pa3ioKeHue KBaJpaTHOro TpEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aJire0panvecKkoit 1poou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIeJICHUE alre0pandeckux apooei
24 ParronanbHble BeIpaskeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (GopMyina KOpHEW KBaJIpaTHOTO ypaBHEHHA. Teopema
' Buera
3.2 Pemienue ypaBHEHM, CBOAAIIMUXCS K TUHEWHBIM U KBaIpaTHBIM
3.3 [pocteiimme ApoOHO-paITMOHATILHBIC YPABHCHHUS
I'paduueckass MHTEpHIpeTanusi ypaBHEHUH C JBYyMs MEPEMEHHBIMH H CHUCTEM
3.4 JIMHEVHBIX YpPAaBHEHHM C JABYMs IEepeMEHHbIMU. [IpumMepbl pelieHuss CUcTem
HEJIMHEHHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPAaBEHCTBA U X CBOKWCTBA
3.7 HepaBeHcTBO ¢ 0jHON NIEPEMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C O/IHOM NepeMeHHON
4 DyHKIUN
41 [Tonarue Qynkmuu. O6nacTh onmpeneraeHus U MHOXKECTBO 3HAYeHUH (yHKUIHU.
' Crioco6wl 3a1anus GpyHKIUN
4.2 I'padux Gpynkun. YreHue cBOMCTB GyHKIMHU 1O €€ rpaduky
4.3 [Tpumeps! rpadukoB QyHKINA, OTpAKAIOIMIUX peaTbHbIE MPOIECCH
44 OyHKIMKA, ONKUCHIBAIOIIAE TMPSAMYI0 H  OOpaTHYIO  MPOMOPIHOHAIbHBIC
' 3aBUCUMOCTH, X TPaQUKH
45 Oyuknuuu y =X? y = X?
4.6 Oynkuu Y = [x, y = |x|
4.7 I'paduueckoe perieHrne ypaBHEHU U CUCTEM YpaBHEHHM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 Yucna v BBIYUCICHUS
11 PanyonanpHbple  4Mcla, WppAlMOHAIbHBIE 4YHCIA, KOHEYHbIE M OECKOHEUHbIE
' JECSITUYHBIE TPOOHU
MHOXeCTBO ACHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIa KaK OECKOHEYHBIC
12 JIeCSATUYHbIE JpoOHu. B3auMHO 0JHO3HAUYHOE COOTBETCTBHUE MEXKAY MHOKECTBOM
' JIEHCTBUTENIBHBIX YUCEN M KOOpAMHATHOW npsmoi. CpaBHEHHME AEHCTBUTEIbHBIX
qucen
1.3 ApubmMeTnyeckue TeUCTBHUS C ACHCTBUTEIHHBIMH YHCIAMU
W3mepenus, mpuOIvMKeHHs, OICHKU. Pa3Mepsl OOBEKTOB OKpYKAIOIIEr0 MUPA,
14 JUIATEJIBHOCTh TIPOLIECCOB B OKpyXaromem wupe. [lpubnmkéHHoe 3HadYeHHE
' BEJIMYMHBI, TOYHOCTh mnpubnmxenus. Oxkpyrienue uucen. llpukuaka M oleHKa
PE3yabTaTOB BHIYHCICHUIN
2 VYpaBHEHUSs U HEPABEHCTBA
2.1 VYpaBHEHHUS ¢ OIHOM IEpEMEHHON
2.2 Jluneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIIMXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUN, CBOJISIIIIMXCS K KBAIPATHBIM
24 buxBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUH TPETbEH M 4YETBEPTOMN
' CTETIeHEH pa3iokeHueM Ha MHOXKUTENN
2.5 Pemenne npoOGHO-pallMOHANBHBIX YPAaBHEHUN
2.6 CucremMbl ypaBHEHUN
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK




2.8

Pemenuie cucteM IByX JUHEHHBIX YpaBHEHUI C ABYMS MIEPEMEHHBIMU

Pemenue cucrtem nByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEWHOE, & IPYroe — BTOPOM

2.9
CTENIEHU

2.10 I'padmueckas uHTEpIIpeTALINs CUCTEMBI YPAaBHEHUI C IBYMsI TIEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3a1a4 aNTreOpandecKuM CriocoOoM

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHEIHBIX HEPABEHCTB C OJHON IEPEMEHHOMN

2.14 Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN

2.15 KBanpaTtHble HepaBeHCTBa

516 I'paduueckas uHTEpHpeTalMs HEPABEHCTB U CHUCTEM HEPAaBEHCTB C JBYMs
' HIEPEMEHHBIMU
3 OyHKIUN

31 KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoOpAHMHATHI BEPIIMHbI

napaboJbl, OCh CHMMETPHH MapadoIIbl

3.2 I'paduxu dynkumit y=Kx, y=kx+b u ux cpoiicta

3.3 I'paduku pyukmit y=k/X, y = X’ 1 UX CBOWCTBa

3.4 I'paduku QyHKIWMIA , 1 UX CBOICTBA
4 YucnoBsle OCIEA0BATEIBHOCTH

41 Omnpenenenrie U crnocoObl 3aJaHHs YUCIOBBIX IOCJENI0BAaTENbHOCTEH. 3amaHue
' MOCJIETIOBATEIILHOCTH PEKYPPEHTHOM (popMyIoit u opmysoit N-ro dieHa

49 Apudmernueckas nporpeccus. opmyiiel N-ro wieHa apuMeTHIeCcKOi MporpeccuH,
' CYMMBI IIEPBBIX N YIECHOB

43 I'eomerpuueckas nporpeccus. @opMyIbl N-ro 4jaeHa FeOMETPUUECKON MPOrpeccuH,
' CYMMBI MIEPBBIX N YICHOB

44 N300paxeHue 4ieHOB apupMETHIECKONH U TEOMETPUUECKON IPOrPECCUil TOUKaMU Ha
' KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIN POCT

45 Cno>xHbBIE TIPOIICHTHI




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaAM OCBOCHHS
OCHOBHOIi 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOI'O 00111er0
o0pasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXECTBO, Olepaluu
HaJl MHOKECTBaMH; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TpeiCTaBIEHHUE MHOKECTB JUIS ONHMCAaHUS  pPealbHBIX
NPOLIECCOB U ABJICHUH, IPH PEILICHUM 3ajay U3 IPYTUX YUeOHbIX IPEIMETOB

YMeHue onepupoBaTh IOHATHSAMH: OIPENCIICHUE, aKCUOMa, TEeOpeMa,
JI0Ka3aTelIbCTBO;  YMEHHME  pAcllO3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IIPUBOAWTH INPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHHe onepupoBaTh MOHATHUAMH: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCJIIO, JEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEIUMOCTH,
LIEJI0€ YHUCIIO, MONYJIb Yncia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas IpoOb,
CTaHJAPTHBIA BHUJ YHMCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apu@MeTHUeCKUl KBAJpPAaTHBIM KOPEHb; YMEHHE BBINOIHITH ACHCTBUS C
YUCJIaMH, CPaBHUBATh M YHOPAIOYMBATH 4YMCIIA, NPEACTABIATh YUCIA HA
KOOPJAMHATHOW MNPSAMOW, OKPYIJIATh YHUCJA; YMEHUE JeJaTh MNPUKHUIKY H
OLICHKY pe3yJIbTaTa BEIYMCIIEHUN

YMeHue omnepupoBaTh IMOHATHAMHU: CTENEHb C IEJbIM I10Ka3aTeleM,
apu(pMETHIECKUI KBaAPaTHBI KOPEHb, MHOTOYJICH, alredpandeckas Ipoos,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTeNeHH OoJbIe
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéThl MO (GopMysaM, Mpeodpa3oBaHUS
IeNIBIX, OPOOHO-PAIlMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSMH,
pa3yiokeHue MHOTOYICHAa Ha MHOXKUTENIM, B TOM YHCJIE C UCIOJIb30BAHUEM
(bopMyI pa3HOCTH KBAAPaTOB U KBaJApaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YpaBHEHHE C
OJIHOI NIEpPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHON;
YMEHUE pelaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHUs, JpOOHO-
paloHaIbHbIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaApaTHbIE U IPOOHO-
paluoHaJIbHbIE HEpPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MCIE NpU
pelleHny 3aj1ad U3 JAPYrux MpeIMETOB M NPAaKTUYECKHUX 3ajad; YMEHHE
UCIIOJIb30BaTh KOOPJAMHATHYIO NPSMYI0 M KOOPAMHATHYIO IJIOCKOCTBH IS
U300pakeHHs pelIeHUd ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUSIMH: (yHKUUA, Tpaduk (YHKIUH, HYIU
(yHKINH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pAcTaHUS,




yObIBaHMs, HaunOOJIbIIEE M HaMMEHbIIEe 3HA4YCeHUs (DYHKUIUH;, YMEHHUE
OIIEpUPOBATH IMOHATHAMHU: MpsAMas MNPONOPIHMOHAIBHOCTb, JIMHEHHAS
¢GbyHKUMsA, KBaApaTHuHas (QYHKUIUS, OOpaTHas MPOMOPIUOHAIBHOCTS,
napabosa, runep0osyia; yMeHHe CTPOUTh TpaduKu GYHKIUH, HCIIOIB30BaTh
rpaduKu Uil ONpPEACIICHUS CBOMCTB TPOLIECCOB M 3aBUCUMOCTEH, ISt
pemeHusl 3a7ad W3 JPYruX YYeOHBIX TPEJAMETOB M pPEaNbHOW JKU3HHU;
YMEHUE BBIpaXXaTb (POPMYIaMH 3aBUCUMOCTH MEXTY BETHUNHAMH

YMeHue onepupoBaTh MOHATHIMU: TOCIEI0BATEIBHOCTD, apu(METHUECKAsS
U TEOMETpHUYECKas IPOrPEecCHH; YMEHHE MHCIIONb30BaThb  CBOMCTBA
nocneaoBaTeabHOCTeH, GOpMYJIbl CYMMBl U OOILIEro 4jieHa MpU PelIeHUuU
3a7a4, B TOM YHCJE 3aJa4 U3 JAPYruX Yy4eOHbIX MPEIMETOB U peajbHOU
KU3HU

YmMmenue peiaTth 3aaa41 pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOLCHTLI, JOJIU U
4aCTH, JBHUXKCHUC, pa60Ty, LHCHY TOBApPOB U CTOUMOCTDH IOKYIIOK U YCJIYT,
HAJIOrHu, 3aJadu Hu3 obOnactu YIIpaBJICHUA JIMYHBIMHU U CEeMEHHBIMHU
(bHHchaMI/I); YMCHHE COCTABJIATH BBIPAXKCHUA, YPaBHCHHA, HCPABCHCTBA U
CUCTCMbI IO YCJIOBHIO 3aJa4du, HCCJICAOBATH IOJTYYCHHOC PCHICHUC U
OLICHUBATb HpaBI[OHO,ZLO6HOCTL IMOJIYYCHHBIX pPC3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMH: (HUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHasl, YroJ, MHOTOYIOJBHUK, TPEYTOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHH TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEYrOJIbHUKA, 4eThIPEXYTOJIbHHUK,
napauiesorpaMm, pomMoO, MpsIMOYTOJIbHHK, KBAApaT, TPAIEIHs; OKPY)KHOCTB,
KpYT, KacaTeJbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHHE
pemaTh 3a7ayd, B TOM YWCJIEC W3 TOBCEIHEBHOW XHM3HH, HA HAXOXKICHHE
T€OMETPUYECKHUX BEIMYMH ¢ MPUMEHEHHEM H3YYCHHBIX CBOWCTB (GUTyp H
(akToB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PAaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NApaJUIEIbHOCTh W IEPIEHAUKYIIPHOCTh MPAMBIX, YIOJl
MEXy IPSAMbIMH, EPIIECHIUKYIISAP, HAKIOHHAS, IPOeKLus, nojgodue uryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPHS OTHOCHUTEIBHO TOYKH M HPAMOIi;
YMEHHE paclo3HaBaTb PaBEHCTBO, CHUMMETpPHIO U mojoOue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSAMBIX B OKPYXKalOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHUE, Yroyl (BeIMYMHA
yria, CHHYC U KOCHHYC YyIJla TPEYTOJIbHUKA), IUIOLIa/lb; YMEHUE OLIEHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE MPUMEHSTh
(hopMyIbl mepuMeTpa U TUIOIIA I MHOTOYTOJILHUKOB, ITTUHBI OKPYKHOCTH U
IUIOIMIAIM  Kpyra, oObeMa MpPsIMOYTOJIbHOTO Mapajljiefielune1a; yMeHHe
IPUMEHATH NIPU3HAKKU PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHHKa, TeopeMy Iludaropa, TpUroHomeTpuueckue COOTHOIICHUS
JUTSI BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOMIAAeH

12

YMenune  u3zo0pakarb  IUIOCKME  QUTYpBl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE ~ (UTYPBI OT PYKH, C TIOMOINBIO  YEPTEIKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY
OIIMCaHHIO

13

YMeHue onepupoBaTh NOHATHSAMHU: IPSAMOYIOJIbHAS CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHUCJIO, CKaJIpHOE IIPOM3BEICHHE BEKTOPOB, YMCHHUE HCIIOIb30BATh
BEKTOPBI M KOOPAMHATHI JUJIsl MPEACTABICHUS JAaHHBIX M PELICHHs 3a]ad, B
TOM YUCJIE U3 IPYTUX YUEOHBIX IIPEIMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh MOHATHAMHU: CTOJIOUKOBBIE M KPYTOBBIE HArpaMMBbl,
TaOJIUIIBI, CpesiHee apu(pMeTHIecKoe, MeiuaHa, HauboJIblee U HauMeHbIlIee
3HaYeHMs,  pa3Max  YHCIOBOrO  Habopa;,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMpeoOpa3oBeIBaTh UH(POPMAIIHIO, MPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMMmax, OTPaXKaloIlyl0 CBOICTBA M XapaKTEPUCTHKH
peanbHbIX IPOLECCOB U SBICHWM; yYMEHHME pACIIO3HABATh W3MEHYMBBIC
BEJIMYMHBI B OKPYXKaIOLIEM MUPE

15

YMeHue ornepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CIy4alHBIN
JKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIM  HCXOJX)
CIIy4alfHOTO OIIbITa, CIly4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaXOIUTb BEPOATHOCTH CITy4alHbIX COOBITHI B OTIBITAXC
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHSIMH;, YMEHHE pellaTh 3aJadyu
METOJIOM OpraHM30BaHHOrO Tmiepedopa M C HCIOJIB30BAHUEM IIpaBHiIa
YMHOXEHUS; YMEHHUE OLEHUBATh BEPOSITHOCTU peajbHBIX COOBITHH U
SIBJICHUH, NMOHMMATh POJIb NPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHII B OKpY)KaIOIIEeM MHUPE W B KH3HU; 3HAKOMCTBO C TOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET M €ro
POJIBIO B MACCOBLBIX SAABJICHUAX

16

YMeHue BbIOMpPATh MOAXOAAIINA M3YUEHHBIH METO JJIsl PEUICHUs 3ajauHu,
[IPUBOJUTH IIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
KU3HHU, DPACIIO3HABATH IPOSIBICHHE 3aKOHOB MAaTEMAaTHKHM B MCKYCCTBE,
ONMCBIBATh OTEIbHBIE BBIJAIOIINECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€
pa3BUTUS MAaTEMaTHKU KaK HAayKd, IIPUBOAMUTH IPUMEPBl MATEMATHYECKUX
OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOU Y BCEMUPHOU UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKXKAHMUS, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kox IIpoBepsieMblii 3J1eMEHT COAepP:KAHUS
1 Yucnna u BBIYACICHUS
11 HatypanbeHblie u nensie yncia. [Ipu3Haku AeIMMOCTH HEIbIX YUCEl
12 OOBIKHOBEHHBIC W ACCSITHYHBIC IPOOH, MPOIEHTHI, OECKOHEUHBIC MEPUOANYECKHE
JIpobu
1.3 PanmonaneHbie ynciia. ApupMeTHICCKUE ONIEPAIMH C PAIIMOHATBHBIMY YUCITAMH
1.4 HelictBuTensHbie yncia. ApudMeTHIecKue Onepaluu ¢ JeHCTBUTEILHBIMU YHCIAMU
15 HpI/I6J'II/I)KéI—£HBIe BBIUMCJICHHUSI, IPaBUJIa OKPYTJICHHUS, IPUKHJIKA U OIICHKA pe3ylbTaTa
BBIYUCIICHUH
2 Anrebpanyueckre BBIPAKEHHS
2.1 BykBeHHbIE BbIpaXKeHHUs (BBIPAKEHHSI C IEPEMEHHBIMHU)
99 Crenens ¢ 1nensiM nokazateneM. CTeneHb ¢ pallMOHAIbHBIM Toka3aTeneM. CBoiicTBa
' CTENEHN
2.3 MHorowieHbl
24 Anrebpanueckas qpoob
25 ApudmMeTHueckuii KOpeHb HATypaibHOH cTerneHu. JleHcTBHUsIC apruMEeTHYeCKHUMHU
' KOPHSIMH HATypaJIbHOW CTCIICHH
3 YpaBHEHHS U HEPABCHCTBA
3.1 Ienbie u {poOHO-paMOHANBHEIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpPaBHEHHIA
392 [lensie w npoOHO-palMoHaNbHBIE HepaBeHCTBa. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemenne TekCTOBBIX 3329
4 YucnoBble OCIEA0BATEILHOCTH
4.1 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUs MMOCIEA0BATEILHOCTEN
4.2 ApudmeTrueckasi 1 reoMeTpraeckas rnporpeccun. @opmyiia CI0XKHBIX MPOIICHTOB
5 OyHKIUU
dyHKIws, cnocoObl 3aaanus GyHKuu. ['paduk dyakiun. O6macTh onpeaeieHus u
51 MHOKeCTBO 3HaueHu QyHkuuu. Hynu pynkuuu. [IpoMexyTku 3HAaKOMOCTOSTHCTBA.
o [TpomMexXyTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbBl M MHUHUMYMBI (DyHKITUH.
Haubonpiiee u HanMmeHplee 3Ha4eHUE (PYHKIIUU HA IPOMEKYTKE
6 KoopauHaTsl Ha MPSMO# U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TIOCKOCTH
7 I'eometpus
7.1 ['eomeTpuueckue Gpurypbl u uX CBOWCTBA
7.2 TpeyronbHUK




7.3 MHOTOYTOJIBHUKH
7.4 OKpY>KHOCTb U KPYyI'
7.5 H3mepenne reoMeTpuIecKuX BeTUIHH
7.6 BekToph! Ha miIockocTH
8 BeposTHOCTh B cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHuosxecTBa
8.5 I'pacer
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