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1. COAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JAECATUYHBIE, IIEPEX0] OT OJHOW (hOpMBI 3anucu Apodel Kk npyroi. IloHATHE palMOHAIBLHOIO YMCIIA, 3aIHCh,
CpaBHEHHE, YMOPSAAOYMBAHNE PAIIMOHAIBHBIX YUCeN. ApH(MeTHUecKrue NSHCTBHS C pallMOHAIBHBIMU YKCIaMu. Pemenue 3a1a4y u3 peanbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJIbHBIM TIOKa3aTelIeM: OIpeNeIeHne, MPeoOdpa3oBaHNe BBIPAKEHUI HA OCHOBE OIPEICIICHUS, 3alUCh OOJIBIINX YUCEI.
[TponeHTsl, 3anKCh MPOLEHTOB B BUJE ApoOU U IpoOH B BHUJE NPOLIEHTOB. Tpu OCHOBHBIE 3371aUll HA MPOLIEHTHI, peIlieHUe 33134 U3 pealbHON
MPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOH. [lomycTuMble 3HaYeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH
MEXIy BelIMYMHaMU B Bujae (opmyinsl. Beruucienus no ¢opmynam. IlpeoGpa3oBanue OyKBEHHBIX BBIPaKEHHUH, TOXKAECTBEHHO pPaBHBIE
BBIpaXXEHMUSI, TPaBUIIa IPEOOPa30BaHUS CyMM U NIPOU3BEACHUMN, IPABUIIAa PACKPBITHS CKOOOK U MPUBEACHUS MTOT00HBIX CIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHownenbl 1 MHorowieHbl. CteneHb MHorowieHa. CilokeHue, BBIYUTaHHE, YMHOXXEHHE MHOTIOWIEHOB. DOpMyJibl COKpAIIEHHOTO
YMHOKECHHS: KBaJpaT CyMMBI U KBagpar pasHocTU. PopMyIia pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWICHOB Ha MHOXKUTEIH.

YpaBHeHHUs1 M HEpaABEHCTBA

VYpaBHeHUe, KOpEHb YPaBHEHUS, ITpaBUiIa IpeoOpa3oBaHNs ypaBHEHHUs, PABHOCUIBHOCTb YpaBHEHUH.

JluneitHOe ypaBHEHHE C OJHON NEPEMEHHOH, YMCIIO KOpPHEHW JIMHEHHOro ypaBHEHMs, pelleHHe JUHEHHbIX ypaBHeHuil. CocraBiieHue
YPaBHEHUH 110 YCIOBUIO 3a1auu. Pelenne TeKCTOBBIX 3a7a4 ¢ TOMOILBI0 YPaBHEHU.

JluneitHOe ypaBHEHUE C IByMSl IEpeMEHHBIMH U ero rpaduk. Cuctema IByX JUHEHHBIX ypaBHEHUH C IByMs IepeMeHHbIMU. PemeHue
CHCTEM YpaBHEHHUH cr1ocoO0M moicTaHOBKH. [IpuMeps! peneHnst TEKCTOBBIX 3ajay C MOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha npsMoi. YuciioBele mpoMeKyTKH. PaccTosiHre MeX Iy AByMs TOUKaMH KOOPINHATHON ITPSIMOH.

[MpsmoyromnbHas cucrema koopauHat, oc OX u Oy. AGcumcca ¥ OpJHATA TOYKH HA KOOPJUHATHOU TuTOCKOCTH. [TpuMeps! rpadukos,
3agaHHbIX (hopMynamu. UteHue rpadukoB peanbHbIX 3aBUcUMocTel. [lonstue ¢pynkuuu. ['padux ¢pynkuuun. CoiictBa ¢pyHkuuit. Jluneiinas
¢byukuus, e€ rpaduk. ['paduk pynkunu y = [x|. 'padudeckoe perieHue IMHEHHBIX YpaBHEHUM U CUCTEM JIMHEHHBIX YpaBHEHHH.



8 KJIACC

Yucsa v BbIYUCICHUSA

KBanparubiit kopenb u3 uucna. [lonstue 06 uppamnuonaibHoM yucie. JlecaTnynble NpuOIMKEHHsT HppaloHalbHbIX uncen. CBolicTBa
apuMeTHUECKUX KBAJPATHBIX KOPHEW M WX TMPUMEHEHUE K NPeoOpa3OBAaHUIO UYMCIIOBBIX BBIPAKCHHA M BBIYUCICHHSIM. J[eHCTBUTENBHBIC
qyucia.

Crernens ¢ 1eqbIM IT0Ka3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCa.

Anredpanyeckue BbIPaKeHUs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anre6panueckas 1podb. OCHOBHOE CBOMCTBO anredpanyeckoil apobu. CrnokeHue, BEIYUTAHUE, YMHOXKEHHUE, JeTIeHHe alreOpandeckux
npo6eii. PaninoHanbHbIe BEIpAXKEHUS M UX ITPE0Opa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanparaoe ypaBHeHue, (hopMyIia KOpHEH KBapaTHOTO ypaBHeHHs. TeopeMa Buera. Pemenue ypaBHeHUH, CBOIAIINXCS K THHCHHBIM U
kBazpaTHbIM. [Ipocrelimme 1poOHO-paliioHaTbHbIE YPaBHEHHUS.

['padmueckas uHTEpIpeTaLs YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUH C ABYMs NepeMeHHbIMU. [IprumMepsl
PELICHUS] CUCTEM HEJIMHENHBIX YPABHEHUI C IByMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEpPEMEHHOW. PaBHOCUIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C
o/1HOI nepemeHHON. CrcTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMEHHOM.

DOyHKIUHA

[Tonsitne pynkuu. O6IaCcTh ONpeeIeHUST U MHOXKECTBO 3HaUeHHH (yHKIMU. CriocoOb! 3a1anusi PyHKITUH.

I'paduk pynkuuu. UYrenue cBoicTB GyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB QyHKINNA, OTpaXKaIONINX PeaTbHbIC TPOIECCHI.

DyYHKIIUU, OTHUCHIBAIOIINE IPSIMYIO U O0OpaTHYIO MPOTOPIHUOHATBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIIUU Y = X, y= X, y = VX, y=|x].
['padmyeckoe penieHue ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KJIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppalMoOHANIbHBIE YHCIIA, KOHEUYHbIE M OECKOHEUYHbIE JeCATHUYHbIE ApoOu. MHOXECTBO JAEMCTBUTEIbHBIX YHCED,
JIeCTBUTENBbHBIE YHCIa KaKk OECKOHEUYHBIE JeCATHUHBIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXJy MHOKECTBOM JAECHCTBUTEIBHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCelN, apupMeTHYeCKHe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBHOCTh IPOLIECCOB B OKPYKAIOIEM MUPE.

[TpubnmxEHHOE 3HAYCHNE BETMYMHBI, TOYHOCTh Npubimxenus. Oxpyrienue uucen. [Ipukuaka u oleHKa pe3yabTaToB BHIYHCICHUH.



YpaBHeHUs M HEpaABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHeHHM, CBOAAIIMXCS K KBaApAaTHBIM. bukBagparHoe ypaBHeHue. [IpumMepsl pelienus: ypaBHeHU!
TPETbEH U YETBEPTOU CTEIICHEU PA3I0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paiiOHANBHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 alreOpandecKuM METOIOM.

VYpaBHeHHE C JBYMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM IByX JUHEMHBIX YpaBHEHHUH ¢ JByMs NepeMEHHbIMH. Perienue
CHCTEM JBYX YpaBHEHHI, OJIHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOPOH cremeHu. ['paduueckas nHTepHpeTays CUCTEMBbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CrIocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PenieHue cucrteMm JMHEWHBIX HEPABEHCTB C OQHOU nepeMmeHHo. KBanparHbie
HepaBeHCTBa. ['paduueckas HHTEpIIpeTaLsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DOyHKUUHA

KBanpatnunas Qynkuus, e€ rpaduk u coiicta. [lapaboia, KoopuHATHI BEPIIMHBI apabOIIbl, OCb CHMMETPHH MAapadoIIbl.

I'paduxn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.

YucioBbIe MOCIEI0BATEILHOCTH U IPOrPecCHH

[ToHsiTHE YMCIIOBOM TTOCIIEIOBATENHHOCTH. 3aJaHUE MOCIEA0BATEIbBHOCTH PEKYPPEHTHOM (hopMyioit u popMyIioi N-TO diieHa.

Apudmerndeckass u reomerpudeckas mnporpeccud. dopmysbl N-T0 YjaeHa apuPMETHYECKOH U I'e€OMETPUUECKOW MPOrpeccHil, CyMMBbI
IIEPBBIX N YIICHOB.

N300pakeHre 4iIeHOB apU(pMETHUYECKOH U T€OMETPHUYECKOW MpOrpeccHid TOYKaMH Ha KOOPAMHATHOW MJIOCKOCTU. JIMHEHHbIN u
AKCIOHEHIUATBHBINA pocT. ClI0KHbBIE TPOLEHTHI.



2. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMbI YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJbTAaThl OCBOCHHS IIPOrPaMMbl YIeOHOTO Kypca «Aredpa» XapaKTepu3yrTcs:

1) maTpuoTnyeckoe BOCIIMTAHHE:

MIPOSIBJICHUEM HMHTEpeca K MPOIIOMY U HACTOSAIIEMY POCCUMCKON MaTEMAaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSIM POCCHUHUCKHUX
MaTEMaTHUKOB M POCCUHUCKONW MaTeMaTUYECKON IIKOJIbI, K UCTIOJIb30BAHUIO 3THX JOCTH)KEHUM B IPYTrUX HayKaxX U MPUKIATHBIX chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHCHHIO OOS3aHHOCTECH TpaKTaHWHA W PEAM3allMd €ro IpaB, MPEACTABICHUEM O MaTeMaTHYEeCKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp Ipa)KAaHCKOro oO0IIecTBa (HAampuMmep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
00CYXICHUIO 3TUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM AOCTHKEHUM HayKH, OCO3HAaHHMEM BaKHOCTH MOpPaIbHO-
STUYECKHUX MPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa AaKTUBHOE YYacTHE B PEIICHWU MPAKTUYECKHX 3aJad MaTeMaTHYeCKOW HalpaBlI€HHOCTH, OCO3HAHHWEM Ba)KHOCTH
MaTeMaTU4YeCKOro 00pa3oBaHUs Ha MPOTSHKEHUH BCEH JKU3HU IS YCHEITHOW MpodeCcCHOHATBHOM NeATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM M TOCTPOSHUEM HHIWBHUIYaTbHOW TPAeKTOPUU OOpa30BaHMsSI U YKU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CITOCOOHOCTBIO K HMOIIMOHAILHOMY M 3CTETHUYECKOMY BOCIHPHUSTHIO MAaTeMAaTHYEeCKUX OOBEKTOB, 3a/lay, PEIIEHUU, pacCyKIEHUH,
YMEHUIO BUAETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 O3HAHMS

OpHUEHTAIINEH B IeATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa,
MIPUPOJIBI ¥ OOIIECTBA, TOHUMAaHUEM MAaTEeMAaTHIYEeCKOW HAyKH KaK c(hephbl 4eTOBEYECKON AEATEILHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS
pa3BUTHS IUBWIM3AINH, OBIAJCHUEM SI3bIKOM MATEMATHKH M MATeMaTUYeCKOW KYIbTYpOod Kak CpEACTBOM IO3HAHUS MHpA, OBIaJCHUEM
MPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIIHCKON JIEATEIBbHOCTH;

6) ¢pusnueckoe BocnuTaHue, GOPMUPOBaAHNE KYJIbTYPbI 310POBbS H SMOIHOHAJIBLHOTO 0J1ATONOTYYHSI:

TOTOBHOCTBIO TPUMEHATH MaTeMaTHYECKHWE 3HAHWUS B WHTEpPECax CBOETO 370pPOBbS, BEACHHS 3J0pPOBOro o0Opasza >KH3HU (340pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEXXUM 3aHSATHI U OTHbIXa, peryispHas (pusudeckas akTUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBBIKA pediekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:



OpUEHTAllMe Ha TNPUMEHEHHE MAaTeMaTH4YEeCKMX 3HaHWM [ peleHus 3aJad B o0JacTH COXPAaHHOCTH OKpPY)KAIOIIEH Cpebl,
IUIAHUPOBAHMS TOCTYIKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBMH JUIsl OKpY’Karolled Ccpelbl, OCO3HAaHMEM IJI00AIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIEM U MyTeH UX PeIIeHHS;

8) aganTanus K N3MeHAIOIMMMCS YCJIOBHIM COLUAIBHON U MPHPOTHON CpebI:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONPENCIEHHOCTH, IMOBBILIEHUIO YPOBHSA CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTUYECKYIO
NeSITeIbHOCTb, B TOM 4YHCJIE€ YMEHUE YUYUThCSA Yy APYTUX JIOAEH, MpHOOpeTaTb B COBMECTHOM JEATEIIbHOCTH HOBbIE 3HAHUS, HAaBBIKM U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HE00X0IMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAaHUI, B TOM uuciie GOPMYIUPOBATh UJEH, IOHATHS, THIIOTE3bl 00 00BEKTAX U SABJICHUAX, B
TOM YHCJIE PaHee HEU3BECTHBIX, OCO3HABATH JIE(UIIMTHI COOCTBEHHBIX 3HAHHWI U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOLIMH KOHTpMED,
KOPPEKTHPOBATh IPUHIUMAEMbIE PEIICHHUS U IeHCTBHA, (POPMYITHPOBATEH M OIICHUBATH PUCKHU H MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble 1oruyeckue geiicTBus:

e BBUIBJIATh U XapaKTE€PU30BaTh CYLIECTBEHHBbIE IMPHU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, MOHATUI, OTHOLIECHUH MEXIy HOHSATHIMH,
(GbopMynupoBaTh ONpeAeNeHUs] MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KJIAcCU(UKALMK, OCHOBAHMS JUIsl 0000IIEeHUs U
CPaBHEHHUs, KpUTEPUN ITPOBOJUMOI0O aHAIN3A;

e  BOCIPHHHMMATbh, GOPMYIUPOBATH U MIPEOOPA30BHIBATh CYXKJECHUS: YTBEPAUTENbHbBIE U OTPULIATENbHbBIE, EAMHUYHBIE, YaCTHbIE U 00LIHeE,
YCIIOBHBIE;

e BBIBIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpEUMs] B (akTax, NAaHHBIX, HAOJIONEHUSAX U YTBEPKICHMSIX,
npeiaraTb KpUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e  JIeaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

e pa3buparh J0Ka3aTeNbCTBA MATEMaTHUECKUX YTBEPXKAECHUH (IpsMble M OT MPOTUBHOIO), MPOBOJIUTH CAMOCTOSTEIBHO HECIOXKHBIE
JI0Ka3aTeNbCTBA MaTeMaTH4yecKuX (aKkToOB, BbICTpAMBaTh apryMEHTAlMIO, MPUBOAMTH MPUMEPHI U KOHTPHPUMEpPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTh CHocoO pemieHus y4yeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB pEILIEHUs, BHIOMpaTh Haubosiee MOAXOIAIIMMA ¢
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

e HCHOJb30BATH BOIPOCHI KaK HMCCIEI0BATENbCKMI MHCTPYMEHT MO3HAHUsA, (pOpMyIupoBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOpEUNE,

po0JeMy, CaMOCTOATENbHO YCTAHABIMBATE HICKOMOE U IaHHOE, (JOPMHUPOBATH TUIIOTE3Y, ApPT'YMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;



e IPOBOJIUTH IIO CAaMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECIIOKHBI 3KCIEPUMEHT, HEOONbIIOE MCCIEA0BAHUE IO YCTAaHOBIJIECHUIO
0COOEHHOCTEN MaTEeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTENl 00BEKTOB MEXy cO00i;

e  CaMOCTOATENIHO (OPMYIHUPOBATH OOOOIIEHUS M BHIBOABI IO pe3yibTaTaM MpPOBEAEHHOTO HAOJIOJCHHS, WCCIICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTb IOJIyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000LICHUH;

e IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIABUTATh IIPEATIONIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PatGora ¢ undopmaunmeii:

e  BBIIBIISATH HEJOCTATOYHOCTh U M30BITOYHOCTHh MH(POPMALINH, TAHHBIX, HEOOXOIUMBIX ISl PELICHUS 3a/1a4H;

e BbIOMpATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIUIO Pa3IMUHBIX BUJOB U ()OPM NpE/ICTaBICHHS;

e BbIOMpaTh popMy mpepcTaBiIeHUsT HHPOPMAIMK U MIUTFOCTPUPOBATH PEIIaeMbIe 33/1a4l CXEMaMH, harpaMMaMu, HHOU rpaduKoil 1 ux
KOMOUHAIIASIMHU,

e OIICHWBATh HAAEKHOCTH HH(DOPMAIHH IO KPUTEPHSIM, IPEJIOKEHHBIM YUUTEIEM MM CPOPMYINPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

e BOCIPUHHUMATH U (POPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHM C YCIOBUSMHU W LEISIMH OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh
CBOIO TOUKY 3p€HMsI B YCTHBIX M MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110 XOJy PELICHUs 3a7ayl, KOMMEHTUPOBATh MOJyYCHHBbIH
pe3yJnbTart;

e B X0J€ OOCYXIEHMs 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXJaeMOW TeMbl, NMPOOJIEMbI, peliaeMoi 3ajau, BBICKA3bIBATh HIEH,
HAaI[EJICHHbIE Ha MTOMCK PELIEHUS], COIOCTABIISATh CBOM CY)KJIEHUS C CYKIACHUSMH JIPYTUX YYaCTHUKOB JHaiora, OOHapyXUBaTh pa3indue
U CXOJICTBO MO3MLIUH, B KOPPEKTHOH (Gopme (HOopMyIHpPOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATh pE3YyNbTAThl pEIIEHUs 3aJaud, SKCIEpUMEHTa, HCCIEJOBaHMs, NPOEKTa, CaMOCTOSATENIbHO BBIOMpaTh (opmar
BBICTYIIJICHUS C YUETOM 3a]a4 IPe3eHTallMd U OCOOCHHOCTEN ayAUTOpHUH;

e TIOHWMATh U UCIIOJIIB30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHIMBHIYaIbHON pabOTHI P pEIIEHNH YIeOHBIX MAaTeMaTHIECKUX 3a/1a4;

e I[PUHUMATh I€Jb COBMECTHOH JAEATeNbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM paboThl, pacHpenensTb BUABI pPadoT,
JIOTOBapUBATHCA, 00CYKIaTh MPOIIECC U Pe3yIbTaT padOThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJIEH;

e y4YacTBOBaTh B IPYMIOBBIX (popMax paboTel (00CYykeHUs,, 0OMEH MHEHUSIMH, MO3TOBBIE LITYPMbI U JPYTHE), BBHIIOIHITH CBOIO 4aCTh
paboThl M1 KOOPIMHUPOBATH CBOU JEUCTBUA C IPYTMMH WIEHAMU KOMAaH[Ibl, OLIEHWBATh Ka4eCTBO CBOErO BKJIaJa B OO MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YUACTHUKAMH B3aMMOAECHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHble y4eOHbIE AeiicCTBUA
Camoopranusanus:

e  CaMOCTOSTEIBHO COCTABJIATH IJIAH, AJITOPUTM pElIeHUs 3a/1a4yMl (WK €ro 4acTh), BBIOMPATh CIIOCOO pelIeHusl ¢ y4€TOM HUMEIOIINXCs

pPECypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBON MH(POPMAIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

e BJAJETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS IIpOIiecca U pe3ysbTaTa peleHus] MaTeMaTHYeCKOoH 3a/1a4H;

e MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSTENILCTB, HAlIGHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBUE pE3yJbTaTa JICSATCILHOCTH TOCTABICHHONW IEM W YCIOBUSM, OOBSCHATH MPUYUHBI JOCTHIKCHHS WU
HEJOCTH)KEHUS LIEJIH, HAaXOUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
K koH1y 00yuenus B 7 Kjacce 00yJaromuiics MOJIyduT CIEIYIOIINUe TpeIMeTHbIEe Pe3yIbTaThl:

Yucia 1 BLIYMCICHHA

BrImonHATh, coueTas yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKUE IEHCTBHS C pallHOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIIOBBIX BBIPAKEHHH, NPUMEHATh pa3HOOOpa3HblEe CIIOCOObI M MPUEMBI BBIYMCICHHUS 3HAYCHUH JPOOHBIX
BBIPKEHUH, COZIEpKAIUX OOBIKHOBEHHBIE U IECITUIHBIE IPOOH.

[Tepexoaute OT 0fHOW (OPMBI 3amUCU YMCed K Apyroil (peoOpa3oBbIBaTh AECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECSTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATHUHYIO ApO0OB).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIC YUCIIA.

OKpyryisTh yucna.

BBINONHATE NPUKUAKY M OLIEHKY pEe3yibTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHUH YHCIIOBBIX BbIpaXEHUH. BBIMONHATH nedcTBUS CO
CTETICHSIMH C HAaTYpaJIbHBIMH MTOKA3aTEIISIMH.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate mpakTHKO-OpUEHTHPOBAHHBIE 33]au, CBS3aHHBIC C OTHOIICHWEM BEJMYWH, MPOMOPIHMOHATIHHOCTHIO BEIMYHH, NMPOLECHTAMH,
UHTEPIPETUPOBATH PE3YNIbTAThl PEIICHUS 33/1a4 ¢ YYETOM OIpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBaMU pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs!

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTD €€ B IIPOLIECCe OCBOCHMS yUeOHOT0o MaTepuaia.

Haxonute 3HaueHNs1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BeinonHATe mpeoOpa3oBaHMs LENOT0 BEIPAXKEHNU B MHOTOWIEH MPUBEIEHUEM MOJOOHBIX CIaraeéMbIX, pAaCKpPHITHEM CKOOOK.

BBIMONHATE yMHOXKEHHE OJHOWICHA HA MHOTOWICH W MHOTOWICHAa HA MHOTOWICH, TPUMEHATh (POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa
Pa3HOCTH.

OcCymiecTBIATh Pa3IoKEHHE MHOTOWICHOB Ha MHOXHTEIH C TIOMOIIBIO BBIHECEHHS 3a CKOOKM OOIIEro MHOXXHTEINS, TPYIITHPOBKH
CcJIaraeMbIX, MPUMEHEHUs (POPMYIT COKpPAIIEHHOTO YMHOKEHHS.

[TpumeHsATh TIpeoOpa3oBaHUs MHOTOWICHOB JUIS PEIICHHS PAa3IMYHBIX 3aJad W3 MaTeMAaTHKH, CMEXHBIX IMPEIMETOB, M3 pPEaTbHOU
NPaKTUKH.

Hcmonp30BaTh CBOMCTBA CTETICHEH ¢ HATYPaJIbHBIMH ITOKA3aTeISIMU TS TPeoOpa30BaHuUs BRIPAKEHHH.

YpaBHeHHUs M HEPABEHCTBA

Pemiate nnHeiHbIE ypaBHEHUS C OAHON MEPEMEHHOM, MPUMEHSs MpaBUila NepexoAa OT UCXOJHOI0 YPaBHEHUS K PaBHOCHIIBHOMY €MY.
[TpoBepsTh, ABIAETCS U YUCIO KOPHEM YpPaBHEHHUS.



[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupats npuMepsl nap YKCce, ABISIOIINXCS PELICHUEM JINHEIHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEHHOrO ypaBHEHHUS C JABYMS IEPEMEHHBIMH, IOJIB3YSACh TpauKoM, HMPUBOIUTH
IIPUMEPHI PEIICHUS] YPABHEHUS.

Pemmate cucrembl ABYX JTMHEWHBIX YpaBHEHHH € IBYMs IEPEMEHHBIMH, B TOM YHCJIE IPpadUIECKH.

CocraBiATh M pelarb JUHEHHOE YPaBHEHHE WIM CHCTEMY JIMHEHHBIX YpPAaBHEHUN II0 YCIIOBUIO 3aJadd, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4H I10Jy4CHHBIN PE3YJIbTAT.

DOyHKIUHA

N300paxaTh Ha KOOpPAUHATHOM NMPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3allUChIBAThH
YHCIIOBbIE IPOMEKYTKH Ha allre0pandeckoM s3bIKe.

OTmeuath B KOOPAMHATHOM IUIOCKOCTH TOYKH TI0 33JaHHBIM KOOPAWHATAaM, CTPOUTH Tpaduku JTUHEHHBIX QyHKIuH. CTpouTth rpaduk
dyHKImn y = [x|.

OnwuceIBaTh ¢ MOMOUIbIO (PYHKIMI HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMU: CKOPOCTh, BPEMsl, PACCTOSHUE, LIeHa, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThl.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatsb rpadudeckuii crocod NpeAcTaBiIeHUs U aHalu3a UH(OpMAIMK, U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMAIUIO U3 TpapHUKOB
peabHBIX MPOLIECCOB U 3aBUCHUMOCTEN.

K xoniy o0y4yenus B 8 kiacce o0yJaronuics MoyquT CIEYIONUEe TPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYHMCIICHUSA

Hcnonp30BaTh HaydaJIbHBIE IPEJICTABICHHUS O MHOXKECTBE JCHCTBUTENBHBIX YHUCENl Il CPaBHEHMS, OKPYIJICHUS U BBIYMCICHUM,
n300paxarh JIeHCTBUTENbHbIE YUCIIa TOUKAMU HAa KOOPAMHATHOM MPSAMOIA.

[TpuMeHATh TOHATHE apUPMETUYECKOTO KBaJpaTHOTO KOPHs, HAXOJUTh KBaJpaTHble KOPHH, HCHOJBb3ysd INPH HEOOXOIUMOCTH
KaJIbKYJIATOD, BBIMOJIHATH MpeoOpa3oBaHus BRIPAXKEHUN, COJIEpKaINX KBaIpaTHbIE KOPHU, UCTIONb3Ys CBONCTBA KOPHEH.

Hcnonb30Bath 3anucy OOJIBIIMX M MAJIBIX YHCEJ C IIOMOUIBIO IECATUYHBIX ApoOeil u creneneit uncna 10.

AJiredpanyecKkue BbIpasKeHUs1

[TpuMeHATHh TOHSATHE CTENEHU C IEeJbIM MoKa3aTeJeM, BBINOJIHATH NpeoOpa3oBaHUS BBIPAKEHHM, COJEpXKallUX CTEHNeHH C LENbIM
ITOKA3aTeNEM.

BbIMONHATE TOXKIECTBEHHBbIE MpPeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAXKEHWH HA OCHOBE MpaBWI JEHCTBUM HaJ MHOTOWIEHAMU U
anredpandeckuMu IpoosSMu.

PackiiagpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKHUTEH.

[TpumensaTs npeoOpa3oBaHUs BBIPAXKEHUN Ul PELICHMs PA3IUYHBIX 3aa4 U3 MAaTeMaTHKH, CMEXHBIX HPEIMETOB, U3 pPEalbHOM
IIPAKTUKU.



YpaBHeHUS] U HEPABEHCTBA

Pemate snuHeliHble, KBaJpaTHbIE YpaBHEHHsS M pallMOHAJIbHbIC yYpaBHEHHUs, CBOJAIIMECS K HUM, CUCTEMbI JIBYX YPaBHEHHUI C JByMs
NEPEMEHHBIMH.

[TpoBoaUTH MpOCTeHIINEe UCCIEA0BaHMs YPAaBHEHUM U CUCTEM ypaBHEHHi, B TOM YUCIIE C IPUMEHEHUEM IpauuecKuX MpeCTaBIeHUH
(ycranaBiIMBaTh, UMEET JI YpaBHEHHE WM CUCTEMA YPAaBHEHUH pEIIeHUs, €CJIM UMEET, TO CKOJIBKO, U ITpoYee).

[Tepexoauthk OT cia0BecHOM (OPMYIMPOBKH 3ahauM K €€ anredpandyeckoil MOJeau C MOMOLIbI COCTAaBJICHUS YPABHEHUS WM CUCTEMBI
yYpaBHEHHIA, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJYYCHHBIH pe3ybTar.

[TprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB AJISI CPAaBHEHMs, OLIEHKH, pellaTh JMHEWHbIE HEPAaBEHCTBA C OJHOM NMEpeMEHHOW M uX
CHCTEMBI, 1aBaTh rpapuyecKyro WILTIOCTPAIIMIO MHOYKECTBA PEIICHUI HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUHA

[TonnMaTh W HCHONB30BAaTh (DYHKIIMOHAIBHBIC MOHSTHS W S3BIK (TEPMHHBI, CUMBOJIUYECKHE OOO3HAUYCHHsI), OINPENENATh 3HAYCHHE
(GYHKLUU 110 3HAUEHHUIO apTyMEHTa, ONPEAEATh CBOMCTBA (QYHKLUU 110 €€ rpaduKy.

CrpouTth rpaduKu dJIeMEHTAPHBIX (YHKINN BUIA:

y=kix,y=x5y= X3,y = |x|, y = VX, OIHCHIBATH CBOMCTBA YHCIOBON (YHKIIHH 110 68 rpaduKy.

K koH1y 00ydeHus B 9 kiaacce 00y4aromuiics MoIyyuT ClIeIyIONue peIMETHbIE Pe3yIbTaThl:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE U HPPALlMOHAIBHBIE YUCIIA.

BoinonusaTe apugmeTrueckue JeHCTBUS C pallMOHATIBHBIMU YHCIaMH, COYETast YCTHbIE U TMCbMEHHbIE TPUEMBI, BBITTOIHSITH BIYUCIICHUS
C UPPALMOHATIbHBIMU YHUCIIAMHU.

Haxoauts 3Ha4eHUs CTENEHEN ¢ UENBbIMU ITOKA3aTEISIMU U KOPHEM, BBIYUCIIATh 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTJIsITh IEHCTBUTENIBHBIE YUCIIA, BBIIOIHITD IPUKUIKY PE3YJIbTATA BEIYUCICHUH, OLIEHKY YMCIIOBBIX BBIPAKCHHM.

YpaBHeHHUsI M HEpaABEHCTBA

Pemiate nuHelHbIe U KBaJipaTHbIE YpPAaBHEHMsI, ypaBHEHHUS, CBOSIIMECS K HUM, TpOCTeHIne JpoOHO-paliiOHaIbHbIE YPaBHEHUS.

PemaTe cucTembl IByX JUHEHHBIX YPAaBHEHUH C JBYMS NEPEMEHHBIMM M CHUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJIHO YpPaBHEHHE HE
ABJISICTCS JINHEWHBIM.

Pemarb TekcTOBBIE 3a7jauM anreOpanyeckuM CIOCOOOM C TMOMOIIBIO COCTaBJICHHS YPaBHEHUS WJIM CHCTEMBI JBYX YpaBHEHUU C JBYMs
[IEPEMEHHBIMHU.

[TpoBoaUTH MpocCTEHIINE UCCIeIOBAaHUS YPaBHEHUI U CUCTEM YpaBHEHHI, B TOM UYHKCJE ¢ MPUMEHEHHEM rpa@UuecKux MpeacTaBIeHUN
(ycTaHaBiIMBaTh, UMEET JIM YpaBHEHHE WIIM CUCTEMa YPaBHEHUI pelleH s, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemarp nuHelHble HepaBEHCTBAa, KBaJpaTHble HEPAaBEHCTBA, M300pakaTh pElIEHWE HEPABEHCTB HAa YHCIOBOM MpPSIMOMW, 3alUCHIBATh
peIleHne C IIOMOILBIO CUMBOJIOB.

Pemate cucTembl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pakaTh pEILIEHHE
CHUCTEMBI HEPABEHCTB Ha YUCIIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C ITIOMOILBI CUMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA [IPU PELICHHH PA3INYHbIX 3a/1a4.

DOyHKIUHA

Pacrio3HaBath (DyHKIMH H3y4eHHBIX BHAOB. [IOKa3bIBATh CXEMAaTHYCCKH PACIIONOKEHHE HA KOOPAMHATHOH IUIOCKOCTH TpaduKOB
dymkumii Buga: y = kx, y =kx + b, y = kix,y = ax* + bx + ¢,y = x>, y=Vx, y = [X|, B 3aBHCHMOCTH OT 3HauYeHHii KO3(PHULMCHTOB, OIICHIBATH
CBOMCTBA (PYHKITHIA.

Ctpouth M H300paXkaTh CXEMATHYECKU TPa(UKH KBAJAPATHYHBIX (PYHKIMH, OMHMCHIBATH CBOMCTBA KBAAPATHUHBIX (DYHKIUH MO WX
rpadukam.

Pacrio3HaBath KBagpaTHYHYH (QYHKIHIO 1O (opmysie, MPUBOAUTH MPUMEPHI KBAJAPATUYHBIX (DYHKIUH W3 pealbHON KU3HH, (HU3HKH,
TEOMETPHH.

YucioBble MOCI€10BATEILHOCTH U MPOTPECCHH

Pacrio3HaBath apu(pMETHIECKYIO M TEOMETPUIECKYIO MPOTPECCHH MIPU PA3HBIX CIIOCO0ax 3aIaHusl.

BBbIMOIHSATE BBIYHUCIICHHS C MCIOIb30BaHHEM (POPMYIT N-ro 4jieHa apu(pMETHYSCKOH U TeOMETPHUYECKON MPOrPeCcCHid, CYMMBbI MEPBBIX N
YJICHOB.

N300pakaTh YICHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOMN IJIOCKOCTH.

Pemares 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCICAOBATCIBHOCTSIMU, B TOM YHCJE 33[a4d W3 PEATbHON JKU3HHU (C HCIOJIb30BaHHEM
KaJIbKYIATOPa, HH(PPOBBIX TEXHOIOTHIA).



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI

KoauuecTBo
aKaJeMHYeCKHX YacoB,
OTBOJAHUMBIX HA OCBOCHHE
KaXJ/10r0 pa3jesia H TeMbl

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

1 Yucna u BeruncieHnsa. ParimonansHble Yucia 25 https://m.edsoo.ru/R4B90O9GSL

2 Anrebpanyeckue BbIpaXKEHUS 27 https://m.edsoo.ru/Q272A6M3X

3 VYpaBHEHUs U HEPABEHCTBA 20 https://m.edsoo.ru/G3P6A6F3H

4 Koopaunats! u rpaduku. OyHKuun 24 https://m.edsoo.ru/B5T2B0B3C

5 [ToBTOpEeHME M 000OIIEHNE 6 https://m.edsoo.ru/EOUQJOF7T
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https://m.edsoo.ru/R4B9O9G8L
https://m.edsoo.ru/Q2Z2A6M3X
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/E0U0J0F7T

8 KVIACC

KosaunuyecrBo
aKaJjeMHYecKHX 4YacoB DJIeKTpOHHbIE (LM(ppOBbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI ! ’ P (ungpp )
OTBOJUMBIX HA OCBOEHHE o0pa3oBaTesbHbIe pecypchl
KaKI0ro pa3aesia u TeMbl
1 Uwucna u Beruucienus. KBagpaTasie KOpHU 15 https://m.edsoo.ru/M4W7U2V7X
Uwucna u Beruncienusi. CTeneHp ¢ 1eIbiM 7
2 i https://m.edsoo.ru/I4K5VIY8W
[IOKa3areieM
3 Anrebpandeckue BeIpakeHus. KBajpaTHbIN TpéXdieH 5 https://m.edsoo.ru/V6X6L5R2Z
Anrebpanyeckue BelpakeHUsl. Anredpandeckas 15
4 P P P https://m.edsoo.ru/Y1B779Z5N
Ipo0b
3) YpaBHeHus u HepaBeHcTBa. KBagpaTHble ypaBHEHUS 15 https://m.edsoo.ru/N2NOS7F0Q
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBl ypaBHEHUN 13 https://m.edsoo.ru/A1V5COR6C
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 https://m.edsoo.ru/Z4J3M2C6C
8 @yHkuyuu. OCHOBHBIE IOHATHS 5 https://m.edsoo.ru/V8W9H5HOU
9 Oyukuuu. Yucnosble pyHKINU https://m.edsoo.ru/O8P8U6S8K
10 [ToBTOpenue n o6o01IEHNE https://m.edsoo.ru/L9V4U8J5)
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/M4W7U2V7X
https://m.edsoo.ru/I4K5V9Y8W
https://m.edsoo.ru/V6X6L5R2Z
https://m.edsoo.ru/Y1B7Z9Z5N
https://m.edsoo.ru/N2N0S7F0Q
https://m.edsoo.ru/A1V5C0R6C
https://m.edsoo.ru/Z4J3M2C6C
https://m.edsoo.ru/V8W9H5H0U
https://m.edsoo.ru/O8P8U6S8K
https://m.edsoo.ru/L9V4U8J5J

9 KJIACC

Nen/m HaummeHoBaHMe pa3/iejioB U TeM NPOTrPAMMBbI

KoauuecTBo
aKaJeMHYeCKHX YacoB,
OTBOJAHUMBIX HA OCBOCHHE
KaXK/I0T0 pa3jesia u TeMbl

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesbHbIe pecypchl

1 Yucna u Beruucienus. JleHcTBUTENbHBIC YHCa 9 https://m.edsoo.ru/O7I8F8KIF
5 YPaBHeHI/ISIUI/I HEPAaBEHCTBA. Y PaBHEHHUs C OHOU 14 https://m.eds0o.ru/KIABVOF6V
nepeMeHHOMN

3 VpaBHeHus u HepaBeHCTBA. CUCTEMbI YpPaBHEHUM 14 https://m.edsoo.ru/I2F9G1E8E

4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 https://m.edsoo.ru/K4V9S7Q4J

5 DOyHKIUH 16 https://m.edsoo.ru/M928M0OU4C
6 YucnoBbIe IOCIEA0BATEILHOCTH 15 https://m.edsoo.ru/Q6P672D4E
7 [ToBTOpenHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN 18 https://m.edsoo.ru/Q5I0L5H5F
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https://m.edsoo.ru/O7I8F8K9F
https://m.edsoo.ru/K1A8V0F6V
https://m.edsoo.ru/I2F9G1E8E
https://m.edsoo.ru/K4V9S7Q4J
https://m.edsoo.ru/M9Z8M0U4C
https://m.edsoo.ru/Q6P6Z2D4E
https://m.edsoo.ru/Q5I0L5H5F

4. MIPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI

7 KUIIACC
Koxa npoBepsiemoro IIpoBepsiemble mpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHON MPOrpaMMbl
pe3yjabTara OCHOBHOTI'0 00111€r0 00pa30BaHus
1 Hucna v BBIYMCIICHUS

11 BoimonusATe, coueTas yCTHbIE W MHUChMEHHBbIE NPUEMBI, apudmeTHyecKkue NEHCTBUS C palMOHAIbHBIMU
YHCJIaMU

19 HaxomuTh 3Ha4eHHs YMCIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpa3Hble CIIOCOObI M MPUEMBI BBIYMCIICHUS
3HAYEHUH IPOOHBIX BBIPAXKEHUMN, COJIEpKalX OOBIKHOBEHHBIE U JIECATUYHBIE IPpOOHU

13 [Tepexomute oT omHOW (opMBI 3ammcu 4YUCeN K Ipyrod (mpeoOpa3oBBIBaTH JCCATUYHYIO JpoOb
B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECTUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JECATHUHYIO IpOOb)

1.4 CpaBHUBaTh U YIOPSJJOYMBATh PAllMOHAJIbHbIE YUCIIA

1.5 OKpyIJIsITh UncCIiIa

16 BBINONMHATE NPUKHUIKY M OLIEHKY pe3yjibTaTa BBIYMCIEHUH, OLICHKY 3HAY€HMM YHCIIOBBIX BBIPA)KCHHM.
BbInosHATE AEMCTBUSI CO CTENEHSIMU C HATYPAJIbHBIMU MTOKA3aTEISIMU

1.7 IIpuMEHsITh IPU3HAKK JEIUMOCTH, Pa3I0KEHNE HA MHOKUTEIN HaTypaJIbHbIX YUCEIl
Pemarh mpakTUKO-OpHEHTHPOBAHHBIE 3a/1a4M, CBS3aHHbBIE C OTHOLLIEHUEM BEJIMYHH, MPONOPLHOHAIBHOCTHIO

1.8 BEJIMYHH, NIPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIIEHUS 3a/1a4 C YYETOM OIPaHUUYEHUH, CBA3aHHBIX
CO CBOICTBaMH pacCMaTpPHUBAEMbIX 0ObEKTOB

2 Anrebpanyeckue BbIpaKeHUs

21 Hcnonp3oBare anredpanvyeckyr0 TEPMUHOJOTHIO U CUMBOJMKY, NPUMEHATh €€ B IpOLEecce OCBOCHHUS
ydueOHOro Marepuana

2.2 HaxoauTp 3HaueHust 0YyKBEHHBIX BBIPAKEHHM PU 33JaHHBIX 3HAUYEHHSIX ePEMEHHBIX

23 BoinonHsATe mnpeoOpa3oBaHUs 1LIEJIOTO BBIPAXEHUS B MHOTOWIEH IPHUBEIEHUEM MOAOOHBIX ClaraeMblX,
PacKpbITHEM CKOOOK

24 BBINONHATE YyMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHSTH (HOPMYIIbI
KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH

o5 OcymiecTBIATh Pa3/IoKEHHE MHOTOWIEHOB HA MHOXKHTENIH C IOMOIIBIO BBIHECEHHS 3a CKOOKH O0Iero
MHOKUTEJS], TPYIIUPOBKH CIaraeMbIX, MpUMeHeHus (OpMyIl COKPAEHHOTO YMHOXKEHUS

26 [IpumensTH npeo6pa3013aHHa MHOTOYJIEHOB [UIsl PEIICHUs PA3IMYHBIX 337a4 U3 MATEMATHUKH, CMEXHBIX
MIPEIMETOB, U3 pealbHON MPAKTUKHU




Koxa npoBepsiemoro IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpamMMbl
pe3yjabTara OCHOBHOTI'0 00111€ro 00pa30oBaHus
2.7 Vcnonp30BaTh CBOWCTBA CTEMEHEH C HATYPaJbHBIMU MOKA3aTENISIMU JJIsl TPeoOpa30BaHKs BEIPAKESHUN
3 YpaBHEHHUs U HEpABEHCTBA

31 Pemate nuHeliHbIE ypaBHEHUS C OJHOW IIEPEMEHHOW, IMPUMEHSS MpaBUja IEepexoda OT HCXOJHOrO
YpaBHEHUS K paBHOCUILHOMY eMy. IIpoBepATh, ABISIETCS JIM YUCI0 KOPHEM YPABHEHUS

3.2 [TpumensTs rpaduueckre METOIbl TP PEIICHUN JTMHEWHBIX YPaBHEHUN U UX CHCTEM

3.3 [lonOupath npuMepsl nap yucel, ABISIOIUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMU

34 Ctpouth B KOOPIAWHATHOW MIIOCKOCTU TpaduK JIMHEWHOTO YpaBHEHUS C JIBYMs MEPEMEHHBIMU; MOIb3YICh
rpaduKoM, IPUBOJUTH IPUMEPHI PEHICHUS YPABHEHHUSI

3.5 Pemrate cuctembl IBYX THHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YHCIIe TpadUIecKH

36 CocTaBiATh M pelaTh JMHEMHOE YpaBHEHUE WUIIM CUCTEMY nHHeﬁHf.IX YpPaBHEHUN 1O YCIOBUIO 3a/auu,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTYYEHHbIN pe3ynbTar

4 Koopaunatse! u rpaduku. OyHKIUN

41 N306paxaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpAUHATAM, JTy4YH, OTPE3KHU,
WHTEPBaJIbl, 3alIMCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha alNreOpanyecKkoM si3bIKe

4.2 OTmeuaTs B KOOPAMHATHOMN INIOCKOCTH TOYKHM IO 3a/1aHHBIM KOOPIUHATaM

4.3 Crtpouts rpaduku quHeHbIX QyHKInd. CTpouTh rpaduk QyHKINK Y = [X]

44 OnwuceiBaTh C TOMOLIBIO (PYHKIMI H3BECTHbIE 3aBUCUMOCTH MEXIY BEITUYMHAMH: CKOpPOCTh, BpeMs,
paccTosiHue, IeHY, KOJIMYeCTBO, CTOUMOCTb, IPOU3BOUTENILHOCTD, BpeMsi, 00bEM paboThl

4.5 HaxonuTh 3HaueHne QyHKIUH 10 3HaYeHHIO €€ apryMeHTa

16 [TonumaTth rpaduyeckuil cnocod MpeacTaBIeHUs U aHaInu3a HHPOPMAallUH, U3BJIEKaTh U UHTEPIPETHPOBATh
MH(OPMAIIHIO U3 TPaQUKOB peabHBIX MPOILIECCOB M 3aBUCUMOCTEN

8 KIIACC

Kon nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTe/IbHOI NMPOrpaMMbl

pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUsA
1 Yucia 1 BEIYUCICHUS
11 Hcnonbs3oBaTh HayallbHbIE MPEICTABICHUS O MHOYECTBE JEHCTBUTENbHBIX YHCEN MJii CpaBHEHUS,

OKPYTJICHUS ¥ BEIYUCIICHUN, N300pakaTh IEHCTBUTEIIbHBIC YHCIIa TOYKAMU Ha KOOPJIMHATHON TIPSIMOM




Koxa npoBepsiemoro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaAMMBbI

pe3yjabTara OCHOBHOTIO 00111er0 00pa30BaHUMA
[TpumMeHsATh OHATHE apU(PMETUIECKOTO KBAIPATHOTO KOPHS, HAXOJUTh KBaJPaTHbIE KOPHU, UCIIOIB3YS MPH
1.2 HE0O0XOAMMOCTHU KaJIbKYJISATOP, BBIINOJIHATEH NIPe0Opa30BaHus BBIPAKEHUH, COJIEPIKAIUX KBaJpAaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOpHEH
1.3 Vcnonb30BaTh 3aMCH OOJIBIINX U MAJIbIX YMCEN C HOMOIIBIO AECATUYHBIX Ipobeii u creneHer yucia 10
2 Anrebpanyeckie BbIpaKEeHUs
21 [IpuMeHsTh MOHATHE CTENEHUM C IEJbIM [I0Ka3aTelieM, BBIIIOJIHATh IPeoOpa3oBaHMsl BBIPAKEHUH,
COJIEPKalIMX CTENEHHU C LEJIBIM I0Ka3aTeIeEM
29 BbINoNHATE TOKIECTBEHHBIE TPEOOPa30BaHUs PALlMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE MPaBUJI AEUCTBUM Hal
MHOTOWIEHAMH U aJire0pandecKuMu Ipo0siMU
2.3 PacknanpiBaTh KBagpaTHbIA TPEXUIIEH HA MHOKUTEIN
24 [IpumensaTs Hp606p330?aHHﬂ BBIDOKCHHUM U1 PELICHHs] Pa3IMYHBbIX 33Ja4 M3 MATEMaTHUKH, CMEXHBIX
IIPEIMETOB, U3 peaJIbHON IPAKTHKHU
3 YpaBHEHUs 1 HEpaBEHCTBA
31 Pemars JII/IHeﬁIELIe, KBaJIpaTHbIE YPaBHEHUS W PALMOHAIbHBIC YPAaBHEHUS, CBOIALIMECS K HUM, CHCTEMBI
JIByX YpaBHEHUH C IByMsI IEpEMEHHBIMU
[IpoBoNTH mpOCTEHIINE MCCIETOBAHNS YPAaBHEHHWW M CHCTEM YPaBHEHHH, B TOM YHUCIE C MPUMEHEHHEM
3.2 rpaduyeckux mpeacTaBieHui (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHME WM CHCTEMa yYpaBHEHUH pelleHHS,
€CIIM UMEET, TO CKOJIBKO, U TIpoUee)
IlepexoauTh OT ciOBECHOH (HOPMYIMPOBKH 3a7auu K e€ anredpandeckoil MoJeNu ¢ MOMOIIbIO COCTABJICHUS
3.3 YpaBHEHUsT WIA CHUCTEMBbl YpPAaBHEHMI, WHTEpPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33J1a4u
IIOJIYYEHHBIN pe3yJIbTaT
[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLIEHKH, PEIIaTh JMHEHHBIE HEPABEHCTBA C
3.4 OJTHOW TIEPEMEHHOM U UX CUCTEMBI, 1aBaTh TpapUUECKyI0 WILTIOCTPAILIMI0 MHOXKECTBA pEIlIEHUI HEPABEHCTBA,
CHUCTEMBI HEPABEHCTB
4 OyHKIMH
41 [ToHnMaTh ¥ UCHOIB30BATH (DYHKIIMOHAIBHBIE TOHATHS U A3BIK (TEPMHUHBI, CHMBOJIUYECKHE 0003HAYCHHUS),
OIpeeNsATh 3HaueHne PyHKIMU N0 3HAYEHUIO apryMEHTa, ONpelessITh CBOMCTBA QYHKIUH 10 e€ rpaduky
492 Crpouts rpaduKu 2JIEMEHTaPHBIX byHKUIMI BHJIA!

y=k/xy=Kk/x , y =x2, y = X3, y = |X|, OnHCBhIBaTh CBOMCTBA YNCIIOBOM QYHKIMHU 110 €€ rpaduKy




9 KUIACC

Kox nposepsiemoro IIpoBepsiemble mpeAMeTHbBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHON MPOrpamMMbl
pe3yjabTrara OCHOBHOTI'0 00111ero 00pa3oBaHus
1 Yucnia v BBIYUCIICHUS
1.1 CpaBHUBATH U YIIOPSAOYMBATH PAllMOHAIBHBIE U UPPALIMOHAIIbHBIE YUCIIa
19 BBII'{OJIHSITB apudmeTnyecKkue ACUCTBUSI C PAMOHATBHBIMUA YHUCIIAMHU, COYETas YCTHBIE U MHCHMCHHBIC
PUEMBI, BBITIOJIHATH BHIUMCIICHHS] C MPPALlMOHATbHBIMH YUCIAMU
13 Haxoauts _3HaveHus CTETMEeHEeW C LEeNbIMU TOKa3aTeNsIMH M KOpPHEH, BBIYHMCISATH 3HAYCHHS YHCIOBBIX
BBIPKCHUI
14 OprrJ'ISITLU NEHCTBUTENbHBIE YHCIIA, BBIMOIHATH MPUKHUIKY pe3yibTaTa BBIUMCICHHM, OLIEHKY YHMCIIOBBIX
BBIPKCHUI
2 YpaBHEHUS U HEPABEHCTBA
21 Pemarp nuHeliHble W KBaJpaTHBbIC YpaBHEHHMsI, YpaBHEHHS, CBOJSIIMECS K HUM, MpocTeilime IpoOHO-
parrioHaIbHBIC YPABHEHUS
99 Pemarp cucrteMbl NBYX JTUHEHHBIX ypaBHteHﬁ C IByMs TEPEMEHHBIMU U CHCTEMBbI JBYX YpaBHEHUH, B
KOTOPBIX OJTHO YPAaBHECHUE HE SIBJISICTCS JIMHCHHBIM
23 Pemats TEKCTOBbIE 3a1a4H anredpanvdeckiM CrocoOOM € TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBI
JIBYX YPaBHEHUH C IBYMs IEPEMEHHBIMH
[IpoBoauTh MpocCTEHIe UCCIeIOBAaHUS ypaBHEHUH U CHCTEM ypaBHEHUH, B TOM 4YHCIIe C MPUMEHEHHEM
24 rpaduuecKux MpeaCcTaBICHUI (HampuMep, YCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa YPaBHCHHU
pEeIIeHus, €CIIU UMEET, TO CKOJIBKO)
25 PemaTI: JUHEHbIE HEPABEHCTBA, KBa/IpaTHbIE HEPABEHCTBA, M300paKaTh PellIeHuEe HEPABEHCTB Ha YUCIIOBOM
TIPSIMOM, 3aITUCBIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB
Pemarh crucTteMbl THHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOUAIOIIUE KBAJpaTHOE HEPABEHCTBO,
2.6 HN300paXkaTh PENICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOW IMPSMOM, 3alMCHIBATh PEIICHUE C TOMOIIBIO
CHUMBOJIOB
2.7 Vcnonb30BaTh HEPABEHCTBA MTPH PEIICHUH PA3JIMYHBIX 3371a4
3 OyHKIMHN
Pacnio3naBath (pyHKIIMM M3y4eHHBIX BUIOB. [loKa3bIBaTh CXEMAaTUYECKU PACIOIOXKEHHE HAa KOOPIMHATHOU
3.1 wIockocTu rpadukoB (yHKumMi Buaa: y=kx, y=kx+b, y=k/X, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI
K03 QHIIMEHTOB, ONTUCHIBATh CBOICTBA (DYHKIIMN
3.2 [Toka3piBaTh CXEMaTUUYECKH PACIIOJIOKEHUE HA KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKIMKA Buaa y = VX,




Kox npoBepsiemoro

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpamMMbl

pe3yjabTrara OCHOBHOTI'0 00111€ro 00pa30oBaHus

y = || ¥ onHchIBaTh CBOMCTBA PYHKIUI

33 Crpoutb M wu300paXkaTb CXE€MaTHYECKH TIpadUKU KBAaJPAaTUUHBIX (YHKIUI, OMNMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKIUH 110 UX rpadukam

34 Pacrnio3HaBaTh KBajpaTHMUHYIO (YHKIMIO 1O (OopMyse, IPUBOAUTh IMPUMEPHl KBaJpPAaTUUYHbIX (QYHKUMHA U3
peabHOM JKU3HU, PU3UKH, TEOMETPHH

4 ApudmeTrnueckasi 1 reOMeTpUYECcKas IpOrpeccuu

4.1 Pacrnio3HaBaTh apuMETHYECKYIO M F€OMETPUUECKYIO IPOTrPECCUH MTPH Pa3HbIX Coco0ax 3aJaHMs

42 anonH;m: BBIYUCIICHHUST C HCIOJIb30BaHUEM (OpMya N-TO wieHa apuPMETHYECKOH M TeOMETPHUYECKOI
pOrpeccuii, CyMMBbI IIEPBBIX N YICHOB

4.3 M300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUYKAMH HA KOOPIMHATHON MJIOCKOCTH

44 Pemrate 3agaum, CBSI3aHHBIEC C YHCIOBBIMU MOCIIEIOBATEIBLHOCTSIMH, B TOM YHCJIE 3a/1a41 U3 PEabHON )KU3HU

(c MCTONIb30BaHKUEM KaJIbKYNIATOPA, U(MPOBBIX TEXHOIOTHI)




5. HPOBEPSEMBIE 3JJEMEHTBI COAEP)KAHUSI

7 KJIACC
Kon IIpoBepsieMblii 31€MEHT COACPKAHUS
1 Urcna 1 BEIYUCITICHUS
11 Jpobu OOBIKHOBEHHBIE M AECSATUYHBIE, TIepexo]l OT oxHOi (opMbl 3ammcu apobeit k npyroil. IloHATHE palMOHANIBFHOTO YHCIA, 3aIHCh,
CpaBHCHHE, YIIOPSIOUYNBAHNE PAIIMOHAIBHBIX YHCEIT
1.2 Apudmerndeckue qeiicTBYsI C pallHOHAIBHBIMH YKcIaMu. Pemenne 3a1a4 U3 peaqbHOM MPaKTUKU HA YacTH, Ha JpoOu
1.3 CrerneHb ¢ HaTypaJbHBIM MTOKA3aTeNIeM: OIIpeiesicHHe, TpeoOpa3oBaHne BRIpaKEHIH Ha OCHOBE OIIPEIEIICHHUS, 3aITHUCh OOJIBIINX YHCEI
14 IIporenTs!l, 3anuCh MIPOIIEHTOB B BUE APOOU U IpoOu B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 337auy Ha MPOLEHTHI, peIIeHHUE 3aa4 U3 peanbHON
MIPAKTHKH
1.5 [IpuMeHenne NpU3HAKOB AETUMOCTH, pa3I0KeHIe Ha MHOKATEIN HATYPAIbHBIX YHCEIT
1.6 PeasibHBIC 3aBUCIMOCTH, B TOM YHCIIe IpsIMasi 1 00paTHasi IPONOPLUHUOHAILHOCTH
2 AnreOpanveckue BIPOKESHUS
2.1 IlepeMeHHBIE, YMCIOBOE 3HAUCHUE BHIPAKEHHS C IepeMEeHHOU. JlomycTHMBbIe 3HAUCHHUS TIEPEMEHHBIX
2.2 [IpencrasieHre 3aBUCHMOCTH MEKAY BeTMUHMHAME B BUIe GopMyisl. Beraucnenns no gpopmynam
2.3 ITpeoOpazoBaHne OYKBEHHBIX BBIPAXKCHUIL, TOXKJECTBEHHO PABHBIE BBIPAXKCHUS
2.4 CBOMCTBa CTETNICHN C HATYpaJIbHBIM TTOKa3aTeIeM
2.5 Opnounensl 1 MHOrowieHbl. CTenenh MHOrowieHa. Clio)keHue, BBIYUTaHUEe, YMHOXKEHIE MHOTOYJICHOB
26 DopMyIIBI COKPAIIEHHOTO YMHOKECHHS: KBapaT CYMMEBI B KBaIpaT pasHocTH. PopMya pa3sHOCTH KBaApaToB. PasnmoxkeHne MHOTOWICHOB Ha
MHOKHTEIN
3 YpaBHeHuUs
3.1 YpaBHeHUE, KOPEHb ypaBHEHUsI, IpaBHiIa IpeoOpa3oBaHus YpaBHEHMS, PABHOCIIHHOCTh YPaBHEHUH
3.2 JInHeliHoe ypaBHEHME C OJHOM IEPEMEHHOM, YUCI0 KOPHEH IMHEHHOI0 YpaBHEHUs, PELICHNUE JIMHEHHBIX YpaBHEHUH
3.3 CocTaBlieHH€ YPaBHEHMH 110 YCIOBHIO 331a4i. PelneHne TEKCTOBBIX 3a/1a4 € IOMOILBI0 YpaBHEHUIH
3.4 JlnHeitHOE ypaBHEHHUE ¢ IByMs IIEPEMEHHBIMHU H €0 rpaduk
35 Cucrema JByX JIMHEHHBIX YPaBHEHUH C IBYMs TIePEMEHHbIMH. Pemenne cucreM ypaBHEHHH CIOCOOOM ITTOJICTAHOBKH. IprMeps! pemeHus
TEKCTOBBIX 33J]a4 C HOMOIIBIO CHCTEM YPaBHEHHUH
4 Koopmunats! n rpadukn. OyHKIUHN
4.1 Koopaunara Touku Ha npsMoi
4.2 Uucnossle IPOMEKYTKH. PaccTosHue MEX Iy 1BYMsl TOUKaMU KOOPAMHATHON MPSIMOii
4.3 [TpsimoyronbpHas cuctemMa KoopauHat, ocu OX u Oy. AGcrucca u OpJrHATa TOYKH HAa KOOPIMHATHOHN IJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3aganHbIX popmynamu. Urenue rpagkoB peaabHBIX 3aBHCHMOCTEH
4.5 [ownstre ¢pynkmn. ['padux Gyakumu. CpoiicTBa QyHKIMN
4.6 Jluneitnas ¢pynknus, e€ rpaduk. ['paduk GyHkimm y = [X|




Konx

IIpoBepsieMblIii 3JIEMEHT COAEP/KAHUSA

4.7 I'padmyeckoe penreHne TMHEWHBIX YPABHEHUH W CUCTEM JIMHEHHBIX YpaBHEHUIA
8 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKaHUsA
1 Uricta ¥ BEIYUCIICHUS
1.1 KBagpaTHblii kopeHb u3 uncna. IloHsTue 06 uppanuoHaabHOM dncie. JlecsaTuuHble NpUOINKEeHUsI HPPALMOHANIBHBIX YHCE
19 CpoiicTBa apU(PMETHUCCKUX KBaJPATHBIX KOpPHEH W WX TPHMEHEHHE K MPEoOpa3OBAaHMUIO YHUCIOBBIX BBIPAKCHUH W BBIYHCICHUSIM.
JlelicTBUTENBHBIC YHCIIA
1.3 CreneHs ¢ IeIbIM IToKa3aTesieM U e€ cBoiicTBa. CTaHAapTHAsI 3aIUCh YHCIIA
2 AnreOpanveckue BIPOKESHUS
2.1 KBazpaTHblii TpEXWIEH, Pa3JI0KEHUE KBAaPATHOIO TPEXWIEHAa HA MHOXKUTEIIN
2.2 Anrebpandeckas a1poob. OCHOBHOE CBOHCTBO aJireOpamdecKoi Ipoou
2.3 Cro)XxeHHe, BBIYUTAHNE, YMHOXKEHNUE, AEJICHUE anre0pandecKux apooeit
2.4 PanmoHasbHBIC BRIpAXKCHHS U MX TIPE0Opa3oBaHue
3 YpaBHEHHUS 1 HEPABEHCTBA
3.1 KsagpaTtHoe ypaBHeHMe, popMyra KOpHeH KBaapaTHOTO ypaBHeHHs. Teopema Buera
3.2 Penrenue ypaBHeHUH, CBOISIINXCS K IMHEHHBIM 1 KBaJIpaTHBIM
3.3 [Ipocreitmue 1poOHO-paIOHAEHBIC YPaBHEHHS
3.4 I'paduueckas WHTEpIIpeTaLys ypaBHeHI/Ij/i C JOBYMs IEPEMEHHBIMU M CHCTEM JIMHEHHBIX YPAaBHEHMH C IBYyMs IepeMEHHbIMU. IIpumepsl
pEIICHUS] CUCTEM HEJIMHEHHBIX YPAaBHEHHUH C ABYMsI HEPEMEHHBIMHU
35 Pemenne TeKCTOBBIX 3a/1a4 aNreOpanvdeckuM CriocoOoM
3.6 UncnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JTHOW TIEpEMEHHOM
3.8 PaBHOCHIIBHOCTh HEPaBEHCTB
3.9 JInHeliHbIe HEpaBEHCTBA C OJHOW NMEPEMEHHON
3.10 CucTeMbl JINHEHHBIX HEPABEHCTB € OJTHOW IEPEMEHHON
4 DyHKIUN
4.1 [onsTtue ¢pynkimn. OONacTh ONpeaeseHNs] H MHOKECTBO 3HaUeHUH pyHKnu. CriocoOsl 3aganusi QyHKINH
4.2 I'paduk pyaknun. UteHne cBocTB QYHKINY MO e€ rpaduKy
4.3 [Tpumeps! rpadukoB GpyHKINH, OTpaXKAIONX pEATbHBIC IPOIIECCHI
4.4 DyHKINH, ONMCHIBAIOIINE NPSAMYIO M 00paTHYIO PONIOPIMOHAIBHbIE 3aBHCHMOCTH, HX TPA(UKH
4.5 OyHKIMU y =x2 y = x°
4.6 GOynkimm y = [x, y = |x]
4.7 I'pacuueckoe pemeHne ypaBHEHUH M CHCTEM YpaBHEHHH




9 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 Uwcna ¥ BEIYUCTICHUS
1.1 PanmoHabHbIC ricia, UppalioOHATBLHEIC YUCiIa, KOHSYHbIE U OCCKOHEUHBIE IECSITHYHBIC IPOOH
12 MHO0X€eCTBO AEHCTBUTENILHBIX YHCEII, ACHCTBUTEbHbIEC YMCIA KAK OCCKOHEUHBIC JIECSITUUHBIE APOoOU. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY
MHO)KECTBOM JEHCTBUTENBHBIX YHCEN U KOOpAWHATHOM mpsimoil. CpaBHEHNE JEMCTBUTENBHBIX YHCEI
1.3 Apudpmerndeckue nefcTBYS C JEHCTBUTEIbHBIMHI YHCIAMU
14 Uzmepenns, npuOnmKeHus, OeHKH. Pa3mMepsl 00BEKTOB OKPYKAIOIIEro MUpA, [UINTEIHHOCTD IIPOIECCOB B OKpYykaromeM mupe. [IpubmmkénHoe
3Ha4YeHHE BEIWYHUHBL, TOYHOCTH IpuOmmkenns. OKpyriaeHne urcen. [Ipukuka u olleHKa pe3ylIbTaToOB BEIYUCICHUN
2 YpaBHEHNUS U HEPABEHCTBA
2.1 YpaBHEHUS C OTHOM NepeMeHHON
2.2 JIuneliHoe ypaBHEHME. PellieHre ypaBHEHUM, CBOJAIINXCS K TMHEHHBIM
2.3 KsanpaTtrnoe ypaBHeHme. Pemenne ypaBHeHMH, CBOISIIMXCS K KBaAPATHBIM
2.4 buksanpaTHoe ypaBHeHUE. [IprMephl peleHus ypaBHEHUH TpeThel 1 4eTBEPTON cTeNeHeH pa3ioKeHUeM Ha MHOXKUTEIIN
2.5 Pemenne 1poOHO-palioOHAIBHBIX YPaBHEHHH
2.6 Cuctems! ypaBHEHUH
2.7 YpaBHEHHUE C JBYMS TIEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenue cucteM IByX JIMHEHHBIX YPABHEHUI € ABYMS IEPEMEHHBIMU
2.9 Pemenne cucrteM qByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JUHEHWHOE, & APYroe — BTOPOU CTENEHU
2.10 I'paduueckas HHTEpHIpETaLNs CUCTEMBI YPAaBHEHHH C IBYMSI IEPEMEHHBIMU
2.11 Pemnenre TeKCTOBBIX 3a/1a4 aNreOpanvdeckuM CriocoOoM
2.12 UucoBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHOM MEepeMEHHON
2.14 Penenue cucteM JIMHEHHBIX HEPABEHCTB € OJTHOM NEPEMEHHOMN
2.15 KBazipaTHble HEpaBEHCTBA
2.16 I'paduueckast mHTEpIpETalINs HEPABEHCTB M CUCTEM HEPABCHCTB C ABYMSI IEPEMEHHBIMHU
3 DyHKINN
3.1 Kanpatnunas Qynkims, e€ rpaduk u coiicta. [lapaboia, KoopAHHATH BEPUIMHEI TapaboIIbl, 0Ch CHMMETPHH MapadoIIbl
3.2 I'padukn dyuxumii y=kX, y=kx+b i ux cpoiicta
3.3 I'padukn dyukimit y=K/X, y = X’ u ux cpoiicrsa
3.4 I'paduku GyHKIMIA , U UX CBOWCTBA
4 UncnoBsle MOCIE0BATEILHOCTH
a1 Omnpezenenre U crocoObl 3aIaHUsl YUCIIOBBIX MOCIIENOBATEILHOCTEH. 3ajaHne TIOCIIeIOBATEIbHOCTH PEKYPPEHTHOM hopMymol U GopmMyioi N-ro
qIeHa




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
4.2 Apubdmerndeckas nporpeccust. ©opMybl N-ro wieHa apuMETHIECKOI TPOTrPeCCHH, CYMMBI IEPBBIX N YICHOB
4.3 I'eomerpuueckas nporpeccus. @opMysbl N-ro 4jgeHa FeOMETPUUECKON IPOrPeCcCUH, CYMMBI IEPBBIX N YWIEHOB
4.4 N3o0paxkeHue 4jaeHoB apu(METHUECKON U TEOMETPUUYECKON MTPOrpeccuid TOUKaMHU Ha KOOPAWHATHOH MIIOCKOCTH. JIMHEHHBIN 1 9KCIIOHEHIUAIbHBIN
poct
45 CIo)XHBIE TPOTICHTHI

6. IPOBEPSIEMBIE HA OI'3 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMBbBI OCHOBHOI'O OBLIET'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJIbTAaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbI
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

YMeHne onepupoBaTh MOHITUSAMH: MHOXKECTBO, IOAMHOXECTBO, ONEpalry HaJl MHOXKECTBAMH; YMEHHE OIEPHPOBATh MOHATHAMH: Tpad,
CBSI3HBIN Tpad, AEpPEeBO, IUKI, MPUMEHITh UX IMPH pEIICHUH 3a/1a9; YMEHHE HCIONB30BaTh Tpadudeckoe MpenCcTaBICHHE MHOXECTB LIS
OIIMCAHUS peaIbHbIX NMPOIECCOB U SIBJICHUH, IPU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX PEIMETOB

YMeHue onepupoBarh INOHATHAMM: ONPEACICHHE, aKCHOMA, TEOPEMa, NOKa3aTelbCTBO; YMEHHE DPACIIO3HABAaThb WCTHHHBIC W JIOJKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHI M KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBaHMSI X OTPULIAHUS BbICKa3bIBAHUM

YMenue onepupoBaTh MOHATHAMHU: HATypajabHOE YHCIO, IIPOCTOE M COCTaBHOE 4YHCIIO, ICIMMOCTh HAaTypajbHBIX YHUCE], NPU3HAKU
JEeTUMOCTH, IeJI0e YHCII0, MOAYIb YHCIIa, OOBIKHOBEHHAs APOOb M JeCATHYHAs Apo0b, CTAHAAPTHBIM BHA YHCIIA, PAlMOHAIBHOE YHCIIO,
UpPPaLMOHANBEHOE YHCIIO, apU(PMETHUECKIH KBAapaTHBIH KOPEHb; YMEHHE BBIIOJIHSTEH JEHCTBUS C YMCIAMHU, CPAaBHUBATH U YIOPSI0YUBATH
4Kclla, IPEeICTaBJIATh YUC/IA HA KOOPAUHATHOU NPAMOI, OKPYIJIATH YKCiIa; YMEHHE JeaTh IPUKUAKY U OLICHKY pe3yJibTaTa BhIYMCICHUN

YMeHne onepupoBaTh MOHATHAMH: CTEIIEHb C IIETBIM TOKa3aTeleM, apu(pMETHIeCKUH KBaJAPAaTHBHINH KOPEHb, MHOTOWICH, anreOpandecKast
IpoOb, TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH OOJbIIC EIWHHUIIB, YMEHHE BBINOMHATH PacuéTel Mo (opmynam,
peoOpa3oBaHus LENbIX, APOOHO-PAlMOHATBHBIX BRIPAKEHHH M BBIPAXKECHUH C KOPHAMH, Pa3iio)KeHHE MHOTOWIEHa Ha MHOXHTEIH, B TOM
YHCIIE C NCIOJIB30BAaHHEM ()OPMYII pa3HOCTH KBAAPATOB M KBAJIpaTa CYMMBI M Pa3HOCTH

YMeHHne onepupoBaTh TOHSATHAMH: YHCIOBOE PaBEHCTBO, ypaBHEHHE C OJHOW IEPEeMEHHOW, YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MEPEMECHHOW; YMEHUE pellaTh JIMHEHHBIC W KBaJpaTHBIC YpaBHCHUs, IPOOHO-pAIlMOHANBHBIC YPABHEHUS C OMHON MEPEMEHHOW, CHCTEMBI
IBYX JIMHCHHBIX YpaBHCHUH, JMHCHHBIC HEPABEHCTBA M WX CHCTEMBI, KBaJpaTHBIC H JPOOHO-pAllMOHANBHBIC HEPAaBEHCTBA C OTHOM
MEPEeMEHHOM, B TOM YHUCIIE TIPU PEIICHUH 3a/la4 M3 JAPYTHX MPEIMETOB W NMPaKTUYECKHX 3ajad; yMEHHUE HCIOJIb30BaTh KOOPJAMHATHYIO
MPSIMYIO M KOOPJMHATHYIO IJIOCKOCTH JUIsl U300paykeHUs pEIIeHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIHS, Tpaduk (YHKIUH, HYIH (QYHKIUH, OTPOMEKYTKH 3HAKOIIOCTOSHCTBA, HMPOMEXKYTKH
BO3pacTaHus, YyObIBaHWS, HauOONbIIee ¥ HAaUMEHbIIEEe 3HAYCHUS (YHKIUHM; YMEHHE ONEpUpOBaTh IOHATUSAMHU: MpsAMas
MIPONIOPIMOHAIBHOCTD, JIMHEHHas (DYHKIMSA, KBafpaTHYHas (QYHKLUsS, oOpaTHas NPONOPIHOHANBHOCT, Napabona, runepboia; yMeHHe
CTPOUTH rpauky QYHKIHUH, HCIOIB30BaTh rpaduKy ISl ONpeeIICHHs CBONHCTB IPOIIECCOB M 3aBHCUMOCTEH, JUISl pEIIeHHs 331a4 U3 JIPYTHX




Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

y‘-IeGHI)IX MpeaAMCETOB U peanLHoﬁ JKU3HU, YMCHUC BBIPAKATH Q)OpMYJ'IaMI/I 3dBUCUMOCTU MEXKY BEJININHAMHA

YMeHHe onepupoBaTh MOHATHSAMU: ITOCIICI0BATEIEHOCTD, apU(METHYECKAs H TEOMETPHYIECKast IPOTPECCHUH; YMEHHE HCIIOB30BaTh CBOMCTBA
MOCIIeIOBATEILHOCTEH, (hOPMYIIBI CYMMBI M OOIIIETO YJIeHa MPY PEIISHUH 3aj]ad, B TOM YHCJIE 337a9 U3 JIPYTHX YYeOHBIX MPEIMETOB U pe-
AJILHOM JKU3HU

YMeHne pemaTs 3aJaqy pa3HbIX THIIOB (B TOM YHCIIE HA MPOLEHTHI, JOIH U YaCTH, ABM)KEHHUE, paboTy, IEHY TOBAPOB M CTOMMOCTB MOKYTIOK
U YCIIyT, HAJIOTH, 3aaddl W3 OOJNACTH YIpPAaBJICHUS JMYHBIMH U CEMEHHBIMH (pMHAHCAMH); YMCHHE COCTABIIATH BBIPAKCHUS, YPaBHEHUS,
HEpaBEHCTBA M CHCTEMBI MO YCIOBHUIO 3ajJaud, HCCIENOBAaTh IOJyYeHHOE pEUIeHHEe W OLICHWBATh NPaBAONOJ00HOCTh MOTYYESHHBIX
pe3yJIbTaToOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE30K, IpsMast, JIyd, IOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOECIPEHHBIH
U PaBHOCTOPOHHUI TPEYroJbHUKH, MPSMOYTONbHBIH TPEYrOJbHHUK, MEANWAaHA, OUCCEKTpHUCAa M BHICOTA TPEYTONBHUKA, YETHIPEXYTOJIBHIK,
MapajuiesiorpaMm, pomoO, NMPAMOYTOJIBHHK, KBAApaT, Tpamelys; OKPY)KHOCTb, KPyT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; yMeHne pemarh 3aJadd, B TOM YHCJIE W3 MOBCEJHEBHOH JKM3HM, HA HaXOXKICHHE T€OMETPHUYECCKUX BEJMYMH C MPUMEHEHHEM
W3yYCHHBIX CBOMCTB puryp u paxkron

10

YMeHne onepupoBaTh HOHATUSME: PaBEHCTBO (DUTYP, PABEHCTBO TPEYTOIBHUKOB; MAPAIUIETHHOCTE U MEPIECHINKYISIPHOCTD MPSIMBIX, YTOI
MEXIy MPSIMBIMH, HEPICHANKYJIISP, HAKIOHHAS, IPOEKIUs, oao0ue ¢Guryp, nogo0HbIe TPEYrOJIBHUKH, CUMMETPUS OTHOCUTEIIBHO TOYKH
U IPsIMOil; yMEHHE pAaclo3HaBaTh PAaBEHCTBO, CHMMETPHIO U IoxoOue (uryp, mapamieqbHOCTh M IMEPHEHAUKYISIPHOCTh MPSIMBIX B
OKPY’KaIOLIeM MUPE

11

YMeHHne onepupoBaTh MOHATHSAMU: JJIUHA, PACCTOSHHUE, yrodl (BEJIMYMHA yrila, CHHYC M KOCHHYC yrila TPeyrojbHUKa), TIOMAb; YMEHHE
OIICHWBATh pa3Mepbl MPEeIMETOB U OOBEKTOB B OKPYXKAWOIIEM MHpE; YMEHHE NpUMEHATh (OpMynabl TepuMeTpa H IJIoUIaIu
MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH W IUIOMAJH Kpyra, o0beMa MpsAMOYTOJIBHOTO Mapalielienuiea; YMEHHEe MPUMCHATh NMPHU3HAKA
paBEHCTBa TPEYTOJIBLHUKOB, TEOpPEMy O CyMME VIJIOB TpPEYrojibHHWKa, Teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOILICHHS JJIsI
BBIYMCIICHUS JJINH, PaCCTOSTHUM, Mtomazaei

12

YMeHne u300paxkath IIIOCKAe QUTYpHl U UX KOMOWHAINH, TIPOCTPAHCTBEHHBIE (DPUTYPHI OT PYKH, C MMOMOIIBI0 YePTEXHBIX HHCTPYMEHTOB
Y DJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY MJIM CHMBOJILHOMY OTIMCAHHUIO

13

YMeHue onepupoBaTh HNOHATHAMHM: NPSMOYTOJbHAs CHUCTEMa KOOPAMHAT; KOOPAUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCJIO, CKaJIpPHOE IPOU3BENEHUE BEKTOPOB; YMEHUE HCIOIL30BaTh BEKTOPBI U KOOPAMHATHI IJIA IPEICTaBICHUSA NAHHBIX U
peleHHs 33/1a4, B TOM YHCIIE M3 PYTHX YIEOHBIX MPEIMETOB U pEaTbHOM XKU3HH

14

YMeHHe omnepupoBaTh MOHATHUSME: CTOJIOMKOBBIE W KPYrOBBIC NHArpaMMBI, TaOJUIbI, cpenHee apH(pMETHISCKOe, MeInaHa, HauOobIIee
Y HavIMEHbIIIee 3HAYCHHS, Pa3Max YHCIOBOTO Habopa; yMEHUE U3BJICKaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATH WHPOPMAIIHIO, TTPEICTAB-
JICHHYIO B TaOJHUIIaX M HA JUarpaMMax, OTPaKalolyto CBOMCTBA U XapaKTEPUCTHKH PEAIbHBIX MPOIIECCOB U SBJICHHIA; YMEHUE PacliO3HABATh
M3MEHUYUBbIE BEJIMUYMHBI B OKPYKAIOLEM MUPE

15

YMeHHe ONepUpoBaTh MOHATHUSAMH: CIyYalHBIH ONBIT (CIy4aiHBIM SKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (SIEMEHTapHBIH HCXOT)
CIy4aifHOTO OIBITa, CIIydaifHOE COOBITHE, BEPOATHOCTh COOBITHA; yYMEHHE HAXOJWTh BEPOSTHOCTH CIy4alHBIX COOBITHH B OMbBITAX
C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE PEIIATh 3aJaudl METOJOM OpPraHHM30BAHHOIO Hepedopa U C UCMOJIb30BAHUEM
MpaBUIa yMHOXKEHHUS;, YMEHHE OIICHHBATh BEPOATHOCTH PEAJIbHBIX COOBITHI W SIBICHHUH, NOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX




HpOB::)(;II:’,MOFO IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC
TpedoBaHMS

n MaJ'IOBepOSITHI)IX CO6I>ITI/II>1 B Opr>KaIOIIIeM MI/Ipe U B JXKHU3HH, 3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COGBITHﬁ; 3HAKOMCTBO C 3aKOHOM
60J'II)HII/IX YUCEI U €TI0 pOJ'IB}O B MAaCCOBBIX SABJICHUSAX
YMeHue BBIOMpaTh MOAXOAIIANA W3YUYEHHBIH METOJ JJIS PEHICHHS 3aJlavd, NMPHBOJHUTL NMPHUMEPHl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B

16 anpoz[e U XU3HHU, paCHO3HaBaTI) HpOfIBJ’[eHI/IC 3aKOHOB MATEMAaTHUKHU B I/ICKYCCTBC, OIINCHIBATH OT,Z[ej'H)HI)Ie BbIJAKOIIUECCS pe3y.l'II)Ta€LI,
HOJ'Iy‘-IeHHI)Ie B X0€ paSBI/ITI/ISI MATEMATUKHN KaK HayKI/I, HpI/IBOI[I/ITI) anMepr MATEMATUYCCKUX OTKpLITI/II/I u ux aBTOpOB B OTCUCCTBCHHOU U
BCEMHUPHON UCTOPUU

7. IEPEYEHDb 2JIEMEHTOB COAEPKAHUS, [IPOBEPSAEMBIX HA OI'S IIO MATEMATHUKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCIECHUS

1.1 HarypanpHble n nensie gucna. [Ipi3Haky JeTMMOCTH HEeNTBIX YHCeT

1.2 OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, MPOILIEHTHI, 0ECKOHEUHBIE MEPHUOMUECKUE TPOOH

1.3 PanroHanbHbIE YncTa. ApUQMETHIECKHE ONEPAIH C PAIIMOHATLHBIMHI YHCIIAMH

1.4 JelicTBuTenpHbIe urcaa. AprudmMeTHueckue onepanuu ¢ AeHCTBUTEIEHBIMY YHCIAMH

1.5 [TpnOmmkEHHBIC BEIYUCICHHS, PaBHIIa OKPYTIICHHS, MPUKHKA 1 OIICHKA Pe3yNbTaTa BEIYHCICHHH
2 AnreOpandecKue BEIPaXKEHUS

2.1 BykBeHHbIE BbIpaXKEHUS (BBIPAYKEHHS C EPEMEHHBIMH)

2.2 CreneHs ¢ 1enbM nokasaresneM. CTeneHs ¢ palioHaIbHBIM NoKa3zaTeneM. CBONCTBA CTENEHU

2.3 MHoOrouneHsbI

2.4 Anrebpandeckas TpoOb

2.5 Apudpmerndecknii KOpeHb HaTypaJIbHON cTeneHu. JIeHCcTBHS ¢ apu(hMETHIECKUMH KOPHSIMH HATypaJIbHOM CTeTIeHH
3 YpaBHEHUS U HEPABEHCTBA

3.1 Lensie 1 1poOHO-panoHaNbHBIE YpaBHEHUSI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHUH

3.2 Llessle 1 1poOHO-panoHabHBIE HepaBeHCTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB

3.3 Pemienne TeKCTOBBIX 3a/1a4
4 HucnoBsle NOCIE0BATEILHOCTU

4.1 ITocneaoBaTeaLHOCTH, CIIOCOOBI 3aJaHMsI IIOCIIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTprieckas nporpeccrn. @opmyia cI0KHbBIX TPOLEHTOB




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 DyHKIUU
Oynkius, cnocoObl 3aganus QyHkuuu. [paduk yHknuu. OO6nacTe ompeneicHWss M MHOXKECTBO 3HaueHWH QyHkuuu. Hymw ¢GyHKImm.
5.1. [TpoMekyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl U MUHHMYMBI (DyHKIMH. Hamboiblliee 1 HaMMEHBIIIEe
3Ha4YeHUE QYHKIIUH HA TPOMEKYTKE
6 Koopnvnate! Ha psiMOii 1 TNIOCKOCTH
6.1 KoopnunarHast npsimast
6.2 JlexapToBBI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuieckne GUTYpHI U UX CBOWCTBA
7.2 TpeyronbHuK
7.3 MHOT0yTOJIbHUKH
7.4 OKpPYXHOCTh U KPYT
7.5 M3MepeHre reOMeTPUYSCKUX BEITHYUH
7.6 BekTopb! Ha TNIOCKOCTH
8 BeposTHOCTE 1 CTaTHCTHKA
8.1 OnucarenbHas CTATHCTHKA
8.2 BepositHOCTB
8.3 Kom0OuHaropuka
8.4 MHoxecTBa
8.5 I'padwr







