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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSeTCS OAHMM U3 OINOPHBIX KypCOB OCHOBHOTO oOImIero oOpa3oBaHMs: OHa
o0ecrieyrBaeT U3y4eHUE IPYTruX JUCLUUILTHH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO LIUKJIOB,
e€ ocBoeHHE HEOOXOOMMO UIA MPOAOJDKEHHS 00pa3oBaHUs W B TOBCEIHEBHOM >KM3HHU. PasButhe y
o0yyaromuxcsi HayuyHbIX MPEACTaBICHUH O MPOUCXOKICHUU M CYHIHOCTH alreOpanyecKux aOCTpakIHi,
croco0e OTpaXCHUS MaTeMaTHYECKOW HAyKOH SIBICHHH M MPOLECCOB B NPHUpOJE U 0OIIeCTBE, POJIH
MaTeMaTHYeCKOr0 MOJCIUPOBAaHUS B HAYYHOM ITO3HAHWHU M B MPAKTHKE CIIOCOOCTBYET (OPMHPOBAHHIO
HAYYHOTO MHUPOBO33PEHHSI M KadeCTB MBIIIICHUS, HEOOXOAWMBIX Ui aJalTallid B COBPEMEHHOM
mudpoBoM oOmiecTBe. M3ydeHune anreOpsl oOecrieunBaeT pa3BUTHE YMEHHs HAONIOAATh, CPAaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSI M BBIBOABI, (POPMYyTUpPOBaTh yTBepkAeHUs. OcCBOeHHE Kypca alreOphl
o0ecreyrBaeT pa3BUTHE JIOTWYECKOTO MBIIUICHHUsSI OOy4YaroIllMXCs: OHU HCIONB3YIOT ACAYKTUBHBIC H
WHIYKTHBHBIC PacCyXIEHHs, 0000IeHNEe 1 KOHKPETH3aIMI0, adcTparupoBanue u ananoruto. O0yueHue
anreOpe MpearnosaraeT 3HaYuTEIbHbIH 00bEM CaMOCTOSATENBHON AESTEIBHOCTH 00yUYarOIIUXCs, TO3TOMY
CaMOCTOSITETIbHOE PELICHUE 3a1a4 SBIACTCS pealn3aluei esTeNbHOCTHOTO IPUHIUIA 00yICHUSI.

B crpykType mporpamMmbl y4eOHOTO Kypca «Airedpa» s OCHOBHOTO oOmero oOpa3oBaHHS
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTelbHO-METOIUYECKUe JHHUM: «YUucna W BBIYHMCICHUS,
«Anrebpanyeckue BbIpRXEHHs», «YpaBHEHUS W HepaBeHCTBa», «PyHkumm». Kaxnmas u3 stHx
COJEPKATEIIbHO-METOIMUECKUX JIMHUKA pa3BUBACTCS HA NPOTHKEHWH TPEX JIeT HU3y4YeHUs Kypca,
B3aUMOJEHUCTBYS C APYTUMH €ro JMHUSMH. B Xxoze wu3ydeHHs ydeOHOro Kypca oOydarommmcs
MPUXOAUTCS JIOTHUECKH PacCy>kKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3M € 3TUM B
nporpaMMy y4eOHOro Kypca «Amiredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEACTAaBICHHBIE BO
BCEX OCHOBHBIX pasfelax MaTreMaTudeckoro oOpa3oBaHHs U  CIIOCOOCTBYIOLIME  OBJIAJACHUIO
00yYaroImUMHCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro si3bika. ComepikaTelbHONM U CTPYKTYPHOM
0Cc0OEHHOCTHIO yueOHOro Kypca «Ajredpay» sBISETCS €ro HHTETPUPOBAaHHBIA XapaKTep.

Conepxanue JMHUM «Huclia W BBIYUCICHHS» CIYXHT OCHOBOW Ul JAJbHEHUIIEr0 H3yYeHHS
MaTEMaTHKH, CHOCOOCTBYET PAa3BUTHIO Y OOYYarOIIUXCS JIOTMYECKOTO MBIIUICHUS, (HOPMHUPOBAHHIO
YMEHHS MOJIb30BATHCS ANTOPUTMAMHM, a TaKKe MPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEHEBHOM >XM3HW. Pa3BuTHE MOHATHS O 4YMCIEe Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALUOHAIBHBIMU YHUCIaMH, (HOpPMHUpPOBAaHHEM MPEACTaBICHUHA O
JNEHCTBUTEILHOM 4YHciie. 3aBEpLICHHE OCBOCHHUS YHMCIOBOM JHMHUU OTHECEHO K CpelHeMy oOuemy
00pa3oBaHHI0.

Conepxanue JBYX anreOpanyecKux JHMHUNH — «ANre0pandecKue BHIPOKEHHS» W «YpaBHEHHUS H
HEpaBEHCTBA»  CIOCOOCTBYET (OPMHPOBAHUIO y  OOYYalOIIMXCS MaTeMaTHYecKOro —ammapara,
HeO6XOZII/IMOFO U peIICHUsA 3aJa4 MaTEMaTUKU, CMCKHBIX MPEAMETOB U IMMPAKTUKO-OPUEHTHUPOBAHHBIX
3amad. Ha ypoBHEe OCHOBHOrO o0IIero oOpa3oBaHWsi y4eOHBIH MarepHan TpYIIUPYETCs BOKPYT
palroHAaNIbHBIX BRIpaKEHUH. AllreOpa JEMOHCTPUPYET 3HAUCHHE MATEMATHKHU KaK SI3bIKa JIJISl TIOCTPOCHHS
MaTeMaTHYeCKUX MOJIEJeH, OMUCAHMs IPOLIECCOB W SBJICHWH peajbHOro Mupa. B 3amaum oOyueHHs
aﬂre6pe BXOIST TaKXE JlaaneI‘/'mJee pa3BUTHUE aAJITOPUTMHUYCCKOTO MBIIJICHUA, HCO6XOJII/IMOI'O, B
YaCTHOCTH, IJIA OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIaJICHUC HaBbIKaMH ICAYKTUBHBIX paCCY)KIIeHI/Iﬁ.
[IpeoOpazoBaHre CHMBOJIBHBIX (OPM CIIOCOOCTBYET pAa3BHTHIO BOOOpPaXKCHHsS, CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanne (yHKIMOHANBHO-TpAQHUUECKON JIMHUKM HAalElieHO Ha TOoNydeHHe OOydYarolnMHCs
3HAHUH O (YHKIMAX KaK BaKHEHIIEH MaTeMaTWYeCKOW MOMAEIH Ui OIMCAaHHWS U HCCIICIOBaHUS
pasHoOOpa3HBIX MPOIIECCOB W SIBICHWI B mpupojae W obmiecTBe. M3ydueHuwe MaTtepuana CriocOOCTBYET
pa3BUTUIO Y O6yanOHII/IXCSI YME€HHA HCIOJb30BaTh PA3JIMYHBIC BBIPASUTCIBHBIC CPEACTBa sA3bIKA
MaTeMaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TIpaduueckue, BHOCHT BKIag B (QOpMHpOBaHKE
IPEICTaBICHUH O POJIM MaTEMAaTUKU B Pa3BUTHU LIMBUIIM3ALUH U KYJIbTYPHI.



CornacHo ydeOHOMYy IulaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIM Kypc «Anredpay, KOTOpBIHA
BKJIIOYAET CIIEAYIOIIUEe OCHOBHBIE Pa3lieNibl colepxaHus: «Uncna W BBIYUCICHHS», «ANTreOpandecKue
BBIPKEHUSI», «YPaBHEHHS U HEPABEHCTBA», « DyHKIHNY.

Ha uzyuenne yuebnoro kypca «Anredpa» orBoautcs 370 yacos: B 7 knacce — 102 yaca (3 yaca B
Henenmo), B 8 kimacce — 136 waca (4 waca B Hememo, 3 HUX | yac Ha u3ydyenue «BeposiTHOCTH U
CTaTUCTHKM»), B 9 kiacce — 132 yaca (4 vaca B Hexemto, HUX | uyac Ha u3ydyenue «BeposTHOCTH M
CTaTUCTHUKW»).



COJEP)KAHUE OBYYEHUSA
7 KJIACC

Yuciia 1 BbIYUCICHUSA

JpoOu 0oOBIKHOBEHHBIE M NECSATHYHBIC, MEPEXOA OT OAHOW (QopMbI 3amucu Ipoleill K Ipyroi.
IlonsTe panvOHANBHOTO 4YHCIA, 3alHCh, CpPaBHEHHE, YIOPAJOYMBAHHE pALMOHANBHBIX YHCEI.
Apudmernueckre ASUCTBUS ¢ palMOHAIBHBIMHE YHCIaMu. PemeHue 3amad W3 peanbHOW MPAKTUKU HA
4acTH, Ha JpoOu.

CreneHb C HaTypajJbHBIM MOKa3aTeleM: ONpeAesieHue, MpeoOpa3oBaHHe BBIPAKCHUH HAa OCHOBE
ompeJiesieHys], 3anuch Oompmmx 4ncen. [IpoleHTsl, 3amiuch NPOLEHTOB B BHIE APOOM U APOOH B BHIC
MpOLEHTOB. Tpu OCHOBHEBIE 3a/1a4M Ha MPOIEHTHI, PELIEHUE 334 U3 PEaIbHON MPAKTHUKH.

IIpumeHeHue NPU3HAKOB AEIUMOCTH, Pa3ioKeHNEe Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

PeanbHble 3aBHCUMOCTH, B TOM YHCJIE TIPAMAasi © 00paTHAsI POTIOPIHOHATEHOCTH.

Aare0panvecKkue BbIPasKeHHS

[lepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C TIEepeMeHHOH. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpelcTaBneHrne 3aBUCMMOCTH MEXIy BEJIMYHMHAMHU B BuAe (Qopmyibl. BeruucneHws mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKICCTBEHHO paBHBIC BBIPAKCHUS, MpaBHia
npeoOpa3oBaHus CyMM M TpPOHM3BEICHH, MpaBWIa PACKPBITHS CKOOOK M TPHUBEICHHS IOJOOHBIX
CJIaraeMbIX.

CBOIICTBA CTETIEHU C HATYpalbHBIM [1OKA3aTEIEM.

OpHounensl W MHOrowieHel. CreneHbp MHorowieHa. CioXKeHHE, BbIYUTAHHE, YMHOKEHHE
MHOTO4JIeHOB. DopMyJIbl COKpAIIEHHOTO YMHOXEHHUS: KBagpaT CyMMBbl U KBaapaT pasHoctu. @opmyna
PasHOCTH KBaJpaToB. Pa3noxeHre MHOTOWIEHOB HA MHOXHTEIH.

YpaBHeHNs 1 HEPABEHCTBA

YpaBHeHHE, KOpEHb YpaBHEHHs, IIpaBWja NPeoOpa3oBaHUsl YPaBHEHUS, PaBHOCHIBHOCTb
YpaBHEHUI.

JluneiiHoe ypaBHEHHE C OJHON MEPEMEHHOU, YUCIIO KOpHEH JIMHEWHOTO YpaBHEHUS, pPELICHUE
JMUHEHHBIX ypaBHeHMH. CocTaBleHHME ypaBHEHHH IO yCJOBUIO 3aJadd. PelieHne TEKCTOBBIX 3ajad ¢
MOMOIIBIO YPaBHEHHH.

JluneiiHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTMHEHHBIX ypaBHEHUI
C IByMs NepeMeHHbIMU. PerieHue cucreM ypaBHEHHMH crocoOoM moiacTaHoBkH. Ilpumeps! pernenus
TEKCTOBBIX 3a/]1a4 C IOMOILBIO0 CUCTEM ypaBHEHUI.

DyHKIUH

Koopnunara Touku Ha mpsMol. UucinoBble NpOMEXYTKH. PaccTosHMe MeXmy ABYMsI TOUYKaMu
KOOPAMHATHOW MPSIMOH.

[IpsimoyronbHas cucrema koopauHat, ocu OX m Oy. Abcuucca W opauHaTa TOYKH Ha
KoopauHaTHOU miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynaMu. UTeHne rpa)MKOB peanbHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux ¢ynkuum. CpolictBa ¢yHkuwmil. Jlunelinas dynkuums, e€
rpaduk. I'paduk Gynkuuu y = [X|. 'paduueckoe peireHne JIMHEHHBIX YPABHEHUH W CUCTEM JIMHEHHBIX
YpaBHEHUI.

8 KUIACC

Yucaa v BIYUCIEHHUS

KBanpatabiii kopeHb u3 uncna. [loHsTre 00 upparroHaIbEHOM Yncie. JlecaTHaHbie MPUOIKEeHUS
UppanvuoHaNbHeIX yuced. CBolicTBa apu@METHYECKHX KBaJIPaTHBIX KOpHEH W WX NpPUMEHEHHE K
MPeoOpa30BaHMUIO YNCIOBBIX BRIPAKEHUH M BEIYHCICHUAM. J[efiCTBUTEIbHBIE YHCITA.

Crenesb ¢ LenbIM MOKa3aTeneM U e€ cBoiictBa. CTaHAapTHAs 3allKCh YUCIA.

Aaredpanyeckue BbIPaskeHHUsA

KBanpatsbiii TpExulieH, pa3nokKeHUue KBapaTHOTO TPEXUIEeHA Ha MHOXKHUTEIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoii npoou. CloKeHUE, BHIUUTAHUE,
YMHOXCHHE, JCTICHHE anredpandeckux apooeii. ParmoHnanbpHbIC BRIpOKEHUS H UX MTPEOOpa3oBaHUE.
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YpaBHeHNd 1 HEPABEHCTBA

KsanpaTtaoe ypaBHeHnme, ¢opMmyia KOpHEH KBaapaTHOTO ypaBHeHHsA. Teopema Buera. Pemenwne
YpaBHEHHUH, CBOJSIINXCA K IMHEHHBIM U KBapaTHbIM. [IpocTeiimne qpoOHo-panioHalbHble YpaBHEHHS.

I'paduueckas nHTEpIpeTaLlsl ypaBHEHUH C JBYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUH
C IByMs IlepeMeHHBIMU. [IpMepEl peleHus: CHCTEM HETMHEWHBIX YPaBHEHUN ¢ ABYMS IIEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 alreOpandecKUM CIIOCOO0M.

UucioBble HEPAaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM INepeMeHHOH. PaBHOCHMIIBHOCTB
HepaBeHCTB. JInHeliHbIe HEpaBeHCTBA ¢ OAHOU MepeMeHHOW. CHCTEeMbl JTMHEHHBIX HEPABEHCTB C OTHOU
MepeMEeHHOM.

DOyHKINH

[Monstre pynkuun. OOMacTh onpenesieH!ss 1 MHOKECTBO 3HaueHn QyHKun. CrocoOsl 3a1aHus
(G yHKITHA.

I'padux Qynknuu. YUrenue cpoiicTB ¢yHkuuu mo e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIHA,
OTPaXKaIOIIUX pealbHbIC TPOLIECCHI.

OyHKIMH, ONMUCHIBAIOIIKE MPIMYIO U OOpaTHYIO MPONOPLHOHANbHBIE 3aBUCUMOCTH, UX I'paduKH.
Oynkun y = x2, y = x3, y = x, y=|x|. [paduueckoe pemeHne ypaBHEHHH 1 CUCTEM yPABHCHHA.

9 KJIACC

Yucaa 1 BbIYMCTCHUS

PanmonaneHble 4ncia, HppandoOHANbHBIE YUCIA, KOHEUHbIE U OSCKOHEUHBIE JECATHYHBIC OPOOH.
MHOXecTBO AEHCTBUTENBHBIX YHUCEN, ACHCTBUTENbHBIC YHCla KaKk OECKOHEYHBIE NECSTUYHBIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JEHCTBUTENBHBIX YHCEN U KOOPAMHATHOU
IpsIMOiA.

CpaBHeHHe NeHCTBUTEIBHBIX YHCEN, apuPMETHIECKUE NEHCTBYS C JEHCTBUTEIbHBIMH YHCIAMHU.

Pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh IIPOLIECCOB B OKPY>KAIOLIIEM MHPE.

[TpubnmwxEHHOE 3HaYCHNE BEIMYUHBI, TOYHOCTh NpuOmmkenus. Okpyrienue yncel. [Ipukunka u
OILIEHKA pe3yJIbTaTOB BBIUNCIICHUH.

YpaBHeHNs 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHeHU, CBOAANIMXCS K JINHEWHBIM.

KBanparHoe ypaBHeHue. Pernenune ypaBHEHMH, CBOJSIIMXCS K KBaJpaTHbIM. bukBaapaTHOe
ypaBHeHue. IlpumMepsl pemeHuss ypaBHEHMM TpeTbell M 4YeTBEPTOM CTENEHEH pas3IoKEHUEM Ha
MHO>KUTEJIH.

Pemienne npoOHO-pallMOHATBHBIX ypaBHEHM. PellieHHe TEKCTOBBIX 3a1ad  ajreOpandyecKuM
METOJIOM.

YpaBHeHHe ¢ IByMsl IEpeMEHHBIMH U ero rpaduk. Pemenne cucteM AByX JTMHEHHBIX YpaBHEHUH C
JIByMsI TiepeMeHHBIMU. PerieHne cucteMm ABYX ypaBHEHH, OJHO W3 KOTODPHIX JIMHEHHOe, a Apyroe —
BTOPO# creneHu. [ paduueckast HHTEpPIpETaIs CUCTEMbl YPaBHEHH € IByMSs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aj1a4d alNre0pandecKuM CIOCOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne nMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM. Perienne cucTeM JIMHENHBIX HEPABEHCTB C
onHOW mepeMeHHO. KBamparHble HepaBeHcTBa. ['paduueckas WHTEpHpeTanyss HEPaBEHCTB M CHUCTEM
HEPABEHCTB C IByMSI IEPEMEHHBIMH.

DOyHKIUH

Keanpatuunas Qyukuus, eé rpaduk u cBoiictBa. [lapabona, KoOpaAWHATBI BEPIIMHBI apadoibl,
0Ch CHMMETpPHH TapaboIbl.

Ipaduxu yskmmit: y = kx, y =kx + b, y =k/x, y =x3, y = VX, y = [x| , # uX cBOiCcTBa.

Yucii0Bble MOCTEAOBATEIBHOCTH M IIPOIPECCHH

IloHATE YHWCIIOBOM TIOCIEAOBATEILHOCTH. 3ajaHWe TOCIEAOBATEILHOCTH PEKYPPEHTHOMH
bopmyIoit u GopmyIoii N-ro wieHa.

Apudmernueckas U reoMeTpuueckas mporpeccud. Dopmynbl N-ro wieHa apuQMETHYECKOH H
reoMeTpUUYECKON Mporpeccuii, CyMMbI MEPBBIX N YICHOB.

Uzo0pakeHne wWieHOB apH(PMETHUECKOH W TEOMETPUYECKOHM TpOrpeccHid TOYKaMH Ha
KOOPAWHATHON MIIOCKOCTH. JINHENHBIN 1 SKCITOHEHIMAIBHBIN pocT. CI0MKHBIE POLIEHTHI.

5



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsS IPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOCHHUS MMPOrpaMMbI yUeOHOTO Kypca «Anredpa» XapaKTepu3yrTCs:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

MPOSIBIEHMEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHMKEHHSAM POCCHUMCKMX MaTeMaTHKOB U POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTUX HayKax W MPHUKIAAHBIX chepax;

2) rpaxIaHCcKoOe M IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEW TpaKAaHWHA W peaju3allid ero Ipas,
NpEeJCTaBICeHUEM O MAaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS PAa3IUYHBIX CTPYKTYD, SBICHHH,
NpoLeNyp TpaKIaHCKOro oOImecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ITHYCCKUX HpO6HCM, CBA3aHHBLIX C MPAKTUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KGHI/Iﬁ HayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX INPUHIIUIIOB B ACATCIbHOCTH y‘léHOFO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha akKTHBHOE YYacTHE€ B pEUIeHUM TMPaKTUYEeCKUX 3aJad MaTeMaTH4ecKou
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCHCIIHOM MpodecCHOoHaIbHON JCSITeILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM U IOCTPOEHHEM HHIUBHIYaJIbHOH TPAEKTOPHH OOpa30BaHMUs M KU3HEHHBIX IIJIAHOB C Y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a[a4, pelieHUH, pacCy>KIeHUH, YMEHHUIO BUAECTh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' O O3HAHUSL:

OpHEHTAlMEel B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOABI M OOLIECTBa, TOHUMAHUEM MAaTeMaTH4YEeCKOW HayKH Kak
cdephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHA M 3HAYUMOCTH JUIS Pa3BUTHs LMBUIM3ALIUH,
OBJIQ/ICHUEM SI3BIKOM MaT€MaTHMKM M MaTeMaTHYeCKOM KyJbTYpOH Kak CpEeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHUEM IPOCTEHIIMMH HaBBIKAMH HUCCIIEIOBATENBCKON AEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHME KYJbTYPbl 3A0POBbS H 3MOLUOHAJIBHOIO
Oaromosryuusi:

TOTOBHOCTBIO NPUMEHATh MaTE€MAaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pasza XW3HU (340pPOBOE IHUTAaHWE, cOAJaHCHPOBAHHBIM PEXUM 3aHATUH W OTIbIXA,
peryinsipHas (uszndeckas aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKA PeQIICKCHH, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY W TaKOTO e MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOEe BOCTIMTAHUE:

OpHEHTAllMell Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWW sl pPEelIeHus] 3afgad B 00JIaCTH
COXPaHHOCTHU 0pr>1<a}ome1‘/'1 Cp€abl, IMIAHUPOBAHUA IMOCTYIIKOB U OLHCHKH HMX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ
JUISL OKPYXKAIoIEe Cpesibl, OCO3HAHUEM TJIO0ATBHOTO XapakTepa SKOJOTMYECKHX MPOoOJeM U IMyTed uX
pelIeHus;

8) aganTanus Kk M3MEeHAIOIIMMCS YCJIOBUSIM COIHUATBLHON U PUPOAHOI cpeabl:

TOTOBHOCTHIO K }IeﬁCTBHHM B YCJIOBHUAX HCOHpeHeHéHHOCTI/I, IOBBIIICHUIO YPOBHA cBOeH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHHUE YUUTHCA Y APYrux J'IIO]ICI‘/'I,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbHOCTH HOBBIC 3HAHU A, HABBIKU U KOMIICTCHIIUHN U3 OIIbITa APYTHUX;

HEOO0XOUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4HciIe (HOPMYIUPOBAThH UIEH, TOHATHS,
runore3bl 00 O00BEKTax U SIBICHUAX, B TOM YHCIE paHEEe HEU3BECTHBIX, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHC;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIONINI KOHTPMEDP, KOPPEKTHPOBATH MPHHUMAEMbIe PELICHUS U IeHcTBUS, GOpMyTHpOBaTh U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA

ba3zoBrble Jjornueckne geicTBUA:

® BLISIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKM MATEMaTHYECKHX OOBEKTOB, IOHSTHH,
OTHOLICHUH MEXAY INOHATHUAMH, (POpPMYyIHpPOBATH OIpeneNeHHs IIOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIM PU3HAK KIacCU(PUKALUU, OCHOBAHUS U1 0000IIEHHS U CPAaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIN3a,;

® BOCIIPUHUMATh, (QOPMYJIUPOBaTb M MNPEOOPa3OBBIBATH CYXKIEHHUS: YTBEPAWUTCIBHBIC U
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIC;

® BBIABJISITH MAaTEMATUUCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTUBOPCUNU B (baKTax, JaHHBbIX,
HaOJIIONEHUSX U YTBEP)KICHUSX, MpeUlaraTb KPUTEPUU VIS BBISIBICHUS 3aKOHOMEPHOCTEH M
MIPOTUBOPEYUHI];

® IcJIaTb BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOUEHU, YMO3aKIIIOUEHHH M0 aHAIOTHH;

e pa3bupaTh JOKA3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKACHUH (MpsiMble W OT MPOTHUBHOIO),
NPOBOJWTH CAaMOCTOATENIFHO HECIOXKHBIC —JIOKAa3aTeNnbCTBA MaTeMaTHYeCKHX  (DaKTOB,
BBICTPaWBaTh AapryMEHTAIMI0, TMPUBOAMTH IPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUS;

e BLIOMpaTh croco0 pemieHus yuyeOHOW 3anaun (CpaBHMBAaTh HECKOJBKO BapHAHTOB DELICHHS,
BBIOMpaTh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSITEIILHO BBIACIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCKue 1eCTBUSA:

® JICTIONIB30BAaTh BONPOCHI KaK HCCIIEOBATEIbCKU WHCTPYMEHT TIO3HaHUs, (HOPMYIHPOBATH
BONPOCHI, (PUKCHPYIOIIWE MPOTHBOpPEYHE, MpPOoOJIEMy, CaMOCTOSTEIbHO YyCTaHABIMBATH
MCKOMOE U JIJaHHO€, ()OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3ULINI0, MHEHHUE;

® IIPOBO/IUTH 10 CaMOCTOSITETIbHO COCTABICHHOMY IUIAHY HECJIOKHBIH JKCIIEPUMEHT, HEOOJbIIoe
UCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro O0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOOM;

® CaMOCTOSITENBHO (popMynHpoBaTh O0OOIIEHUS W BBIBOABI MO pE3yJibTaTaM MpPOBENEHHOTO
HaOJIOICHHSI, NCCIIEIOBAHNUS, OLEHUBATh JIOCTOBEPHOCTD IMOJyUYE€HHBIX PE3yJIbTAaTOB, BHIBOJOB
1 00001IEHHNIA;

® IPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE MpOIlEcca, a TaKXKe BBLABUTATh MPEIIOIOKEHHUS O €ro
Pa3BUTUHN B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

® BLISIBJISITh  HEOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpMAIMM, IaHHBIX, HEOOXOAWMBIX IS
pEILICHNUs 334a4y;

® BLIOWpATh, aHAIN3UPOBATh, CHCTEMATU3UPOBATh ¥ WHTEPIPETUPOBATh HHPOPMAIHIO PA3TUIHBIX
BUIOB 1 ()OPM NIPECTABIICHUS;

 BLIOUpaTh hopMy IpescTaBiIeHus] HHQOpMAIMK U WILTIOCTPUPOBATh penlacMbie 3aJaui CXeMaMH,
JuarpaMmMaMu, HHON TpaduKoi 1 MX KOMOWHAIIUSAMU;

® OLICHMBATh HAA&KHOCTh HWHPOPMALUK IO KPUTEPHUSAM, NPEAJOKECHHBIM YUUTEIEM HIIH
c(hopMyITUPOBAHHBIM CAMOCTOATEIHHO.

KoMMyHHKaTHBHBIE YHMBepCaJIbHbIe YieOHbIe AeiiCTBHA:



® BOCIIPUHUMATh U (POPMYJIHPOBATE CYKICHUS B COOTBETCTBUU C YCIOBUAMU U LIESIMU OOLIEHHUS,
SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 110 X0y PEIICHUs 3aJa4i, KOMMEHTHPOBATh MOJIyYeHHBIH Pe3yIbTarT;
® B X0/ 00CY>KACHUS 3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMOi TeMBbI, IPOOIEeMBbI, pelacMoi
3a[a4u, BBICKA3bIBATh U/, HALICJICHHbIE HA ITOMCK PELICHUS, COIIOCTABIISATh CBOU CYXKIEHHS C
CYXAEHISMHU APYI'MX YYaCTHUKOB JIUaiora, oOHapykMBaTh pa3in4yle U CXOACTBO IMO3MLMIL, B
KOPPEKTHOMH (opme HopMyInpoBaTh Pa3HOIIACUs, CBOU BO3PAKEHUS,;
® [IPE/ICTABJIATh PE3YJbTaThl pELICHUS 3aJadd, OSKCIIEPUMEHTa, WCCIEeNOBaHUs, MPOEKTa,
CaMOCTOSITETIbHO  BBIOMPATh (QOpMaT BBICTYIUICHHS C YY€TOM 3aJad MOpe3eHTalud U
0coOeHHOCTEH ayAUTOPHU;
® [IOHMMaTh M MHCIOJb30BaTh NPEUMYIIECTBA KOMAaHAHOM M WHAMBUAYaJIbHOH pabOTHl IpHU
peleHny Y4eOHbIX MaTeMaTH4eCKuX 3ajay;
® IPUHUMATh 11eJIb COBMECTHON AEATENBHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHON PadOTHI,
pacrpenensiTb BHIABI PabOT, JOroBapuBaThCA, OOCYKIOATh MPOLECC M Pe3yibTaT padoTsl,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEN;
® Y4acTBOBATh B IPYNIOBBIX (hopMax paboThI (00CyKaeH!s, 00MEH MHEHUSMHU, MO3TOBBIE ITYPMBI
U JIpyTue), BBIIOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHHMPOBATH CBOM JEUCTBHUS C APYTHMHU
YIeHAMH{ KOMaH/bl, OLIEHMBATh KAa4eCTBO CBOETO BKJIaJa B OOLIMH MPOLYKT MO KPHUTEPUSIM,
c(hOopMynHPOBaHHBIM YYaCTHUKAMH B3aUMOJECHCTBUSL.
PerynsiTuBHbIe YHMBepcaibHbIe y4eOHbIE JeHCTBUA
Camoopranusaums:
® CAMOCTOSITENIBHO COCTaBJISITh TUIAH, alTOPUTM pEIeHHs 3aJaud (MM ero 4acTh), BBIOHpAThH
crnoco0 pemieHnss ¢ Y4€TOM MMEIOIIMXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C y4€TOM HOBOM MH(pOpMAaLUH.
CaMOKOHTPO/Ib, SJMOIMOHAIbHBIN HHTEJJICKT:
® BIIJICTh CIOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJII TMpolecca W pe3yibTaTa pelIeHUs
MaTeMaTHU4YeCKOM 3a/1auu;
® Ipe/IBUACTh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PELIEHWH 3aJadd, BHOCHUTh
KOPPEKTHUBBI B JICATENFHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAaWJICHHBIX ONIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;
® OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JESITEIBHOCTH IIOCTABICHHON eI U YCIOBHUIM, OOBSICHATD
NPUYMHBl JOCTW)KEHUSI WIM HEAOCTIKEHUS LEeNH, HaXOAWTh OWIMOKY, [aBaTh OLEHKY
nproOPEeTEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 7 kjacce 00y4aONIHIACS MONyYUT CICAYIONINE MPEIMETHBIC PE3yIbTAThI:

Yucaa v BIYMCTIEHUSA

BeImonHsATh, coyeras YCTHble M TUCbMEHHbIE NPHEMBI, apudMeTHuecKne JEeHCTBHSA C
panroHaTBHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWs YMCIIOBBIX BBIPOKEHHW, NMPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI W TPUEMEI
BBIYMCIICHHS] 3HAUEHHI JIPOOHBIX BBIPAKCHUH, COJIEPKANINX OOBIKHOBEHHBIC U JIECSITUYHBIC APOOH.

[epexoauts OT OHOW (HOPMBI 3aIMCH YUCEN K JIpyroi (MpeoOpa3oBhIBATh JCCATHYHYIO IPOOH B
OOBIKHOBEHHY!0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCATHYHYIO JIPOOD).

CpaBHUBATH U YIOPSIOYUBATH PAIHOHABHBIE YUCTIA.

OKpyriTh Yrcya.

BbINONHATE NPUKUAKY M OLIEHKY pE3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAUYE€HUM YHCIIOBBIX
BbIpa)KEHUH. BBHINOIHATE 1E€HCTBUSA CO CTENEHAMU C HaTypalbHBIMU [10Ka3aTEIsIMU.

[IpuMeHTh NpU3HAKHU EIUMOCTH, PA3I0KEHUE HA MHOKUTEIIN HATYPaIbHBIX YHCEI.
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Pemate  IpakTHKO-OPHEHTHPOBAaHHBIE  33/Jayd, CBS3aHHBIE C OTHOLIECHWEM  BEJIMYMH,
MPONOPLMOHAILHOCTBI) BEJIMYMH, IPOLEHTAMU, HHTEPIPETUPOBATh PE3yJbTaThl PELICHUS 331ad C
yu€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBIX OOBEKTOB.

Auare0panvecKkue BbIpPasKeHHS

Hcnonp3oBaTh anreOpanveckyd TEPMHHOJOTHIO W CHUMBOJHKY, MPHUMEHITH €€ B mpolecce
OCBOEHHs y4eOHOr0 MaTepHaa.

HaxonuTs 3Ha4eHns1 OyKBEHHBIX BBHIPAKEHUH MIPH 331aHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHUsl LEJNOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHHUEM MMOJOOHBIX
ClIaraeMbIX, PaCKPBHITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYIEHA HA MHOIOYIEH M MHOIOYIEHA HAa MHOTOYIEH, IIPUMEHSTh
(dopMyIbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3lOKEHUE MHOTOWICHOB HA MHOXHTENIU C IOMOIIBIO BBIHECEHHS 32 CKOOKH
00111ero0 MHOKUTETS, TPYIIIUPOBKH ClIaraeMbIX, IPUMEHEHHUs (GOpMyI COKpaIEHHOTO YMHOKEHUSL.

[Mpumensars npeoOpa3oBaHKsT MHOTOWICHOB JJISl PEHICHUS Pa3IMYHBIX 3aJad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEH C HATypalbHBIMH [OKa3aTelsiMd JJsl 1peoOpa3oBaHUs
BBIPAKECHUH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeliHbIe YpaBHEHUS C OJHOM NIEPEMEHHOM, PUMEHSIS IIPABWIIA IIEPEX0JIA OT UCXOIHOTO
YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensaTs rpaduyeckre METOAbI IPU PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[TonOupate mpuUMepbl Map YHCEN, SIBISIOLIMXCS PELICHUEM JMHEHHOIO YpPaBHEHHS C IOBYMS
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTU IpadUK JIMHEHHOIO YpaBHEHHS C ABYMsI IEPEMEHHBIMHU,
NOJIB3YSCH IPa)KOM, IPUBOJUTH IPUMEPHI PELICHHs ypaBHEHUSI.

Pemrate cucTeMbl ABYX JTMHEHHBIX YPaBHEHHH C IByMs IEPEMEHHBIMH, B TOM YHUCIIE IpadUuecKu.

CocTaByATe M pemarbh JUHEWHOE YPABHEHHE WIH CUCTEMY JIMHEHHBIX YPABHEHHMH IO YCIIOBHIO
3a/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4d MOJTYYEHHBIN pe3ybTarT.

DyHKIUH

N300paxarh Ha KOOPIMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOPAWHATAM, JTyUH,
OTPE3KH, HHTEPBAJIBI, 3aIMCHIBATH YHCIOBBIE IPOMEKYTKH Ha ajureOpanyeckoM SI3bIKE.

OTtMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku
nuHeHHbIX GpyHKUuui. Ctpouts rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MOMOMIBIO (QYHKIOUH HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIWYMHAMH: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LIEHA, KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTENEHOCTD, BpeMS, 00BEM PaObOTHI.

Haxonuts 3HaueHne QyHKIMU 110 3HAYEHHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii crnoco® NpeAcCTaBICHUs M aHanu3a HHQOpMAlMM, H3BIEKAaTh H
MHTEPIPETUPOBATh HHPOPMALHIO U3 TPAQHUKOB peasIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K koH11y 00yueHus B 8 kj1acce 00yJarOIMNACS MOIyYUT CICAYIOMINE MIPEIMETHBIC Pe3yIbTaTh:

Yucia 1 BbIYMCTCHUS

Hcnonbs30BaTh HaYAIBHBIE NPEACTABICHUS O MHOYKECTBE ACUCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKpYTJICHUS U BBIYHMCIICHUH, N300pakaTh JICHCTBUTENHLHBIE YUCIIA TOYKAMH Ha KOOPAMHATHOM MPSIMOI.

[IpumensTh TOHATHE apU(PMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH,
WCTIOJIB3YSl IPU HEOOXOIMMOCTH KaJIBKYIISITOP, BBITIONHATH MPE0Opa30BaHMs BhIPAKEHHUH, CONEPIKAIINX
KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Ucnonb3oBaTh 3anmucu OONBIIAX M MAJIBIX YHCENT C MOMOIIBIO JIECATUYHBIX JPOOEH M CTereHen
yucna 10.

AJdredpanyeckue BbIpajkeHUsl

[IpuMeHATH MOHATHE CTENEHU C LIEJIBIM IOKa3aTesIeM, BBIIOJHATH NPpeoOpa3oBaHUs BbIPAXKEHUI,
COJIEPIKAIINX CTEIIEHH C LEJBIM IT0KA3aTENEM.



BrINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs PALMOHANBHBIX BBIPAKCHUH Ha OCHOBE MpPaBUII
JeCTBUI HaJl MHOTOYICHAMH U alreOpanuecKuMU APOOSMU.

PacknanpiBaTh KBaapaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[Tpumenars mpeoOpa3oBaHMsl BHIPRKEHUH U PELICHUS DPa3IMYHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 peabHON MPAKTHUKH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeliHbIC, KBaJpaTHBIC YPaBHEHUs M PalMOHANILHBIE YpPaBHEHHS, CBOJSIIUECS K HUM,
CHCTEMBI IBYX YpaBHEHHI C IByMs TIEPEMEHHBIMHU.

[TpoBoauTh mpoOCTEHIINME HCCIEAOBAHUS YPaBHEHHMH W CHCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHEeHHueM Trpaduiyeckux MNpencTaBieHuld (yCTaHaBIMBaTh, MMEET JH YpaBHEHHE WIH CHUCTEMa
ypaBHEHUH pelIeHus, €ClIi UMEET, TO CKOJIBKO, U IIpoyee).

[TepexomuTh OT cIOBECHOM (HOPMYIMPOBKM 3afaud K €€ anreOpanvdeckol MOJETH C MOMOIIBIO
COCTaBIJICHHsI YPaBHEHUsI WM CHUCTEMbI ypaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM
3a/1a4y NIOJyYECHHBIN pe3yJIbTaT.

[TpuMeHAT, CBOWCTBA YHCIOBBIX HEPABEHCTB JUIS CPaBHEHHS, OLEHKH, pellaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBI, aBaTh rpadUYecKyr0 WLTIOCTPALUI0 MHOXKECTBa
peleHni HepaBeHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKINH

[ToHumath W HCIONB30BAaTh (YHKIMOHAIBHBIE TOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHHUs), OMpeNeNATh 3HauyeHWe (QYHKIUM 10 3HAYCHHIO apryMeHTa, ONpeAessTh CBOWCTBA
¢GbyHKIIH 110 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKIWH BUA:

y=kiX,y=x2,y=x3,y=[x|,y= X, OIUCHIBATH CBOMCTBA YHCIOBOM GyHKIMH 110 €€ TpaduKy.

K xoniy oOyuenus B 9 kiaacce 00ydaromuics MOMYUYHUT CIASAYIOIIUE MTPEMETHBIE PE3yIbTaTHI:

Yucaa v BbIYMCIEHHSA

CpaBHUBATH U YIOPSIOYUBATH PAITHOHABEHBIE U UPPAITHOHAILHBIE YUCTIA.

BeimonHsaTe  apupMeTndyeckue JEWCTBHS C PAlMOHAILHBIMH YHCIaMH, COYeTass YCTHBIE H
MUCbMEHHBIE TPUEMBI, BBITIONHSATH BEIYMCICHUSI C UPPAITOHATLHBIME YHCIIaAMHU.

HaxomuTh 3HaveHWsI CTeleHeW C LeNbIMUA IOKa3aTelsIMH M KOpPHEH, BBIYMCISTH 3HAUCHHS
YUCIIOBBIX BBIPAXKEHUM.

OKpyTasTh JEHCTBUTENBHBIE YHCIA, BBITIONHATh NPUKUAKY pe3yjibTaTa BBIYMCICHHUH, OLICHKY
YUCIIOBBIX BBIPAXKEHUM.

YpaBHeHNs 1 HEPABEHCTBA

Pemrate nMHEliHBIE W KBaJIpaTHBIC ypaBHEHUS, YPaBHEHHMs, CBOJSIIMECS K HUM, MPOCTEHIIHE
JIpOOHO-palOHATEHBIE YPAaBHEHUSI.

Pemate cHcTeMBl JIByX IJIMHEWHBIX YpaBHEHHH C JByMs TIEPEMEHHBIMH W CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SIBJISIETCS TMHEHHBIM.

Pemats TeKCTOBBIE 3a/1a4M aNTe0OpandecKuM CIIOCOOOM C TIOMOIIIBIO COCTAaBJICHUS YPABHEHUS HITH
CHCTEMBI IByX YPaBHEHHH C IByMs IEPEMEHHBIMHU.

[IpoBoauth mpocTeline HWcCiIelOBaHUS YPAaBHEHHMH M CHUCTEM YypaBHEHUH, B TOM YHCIE C
NpUMEHEHuEeM rpaduvyeckux MpeacTaBleHud (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CJIM UMEET, TO CKOJIBKO, U TIPOoYee).

Pemrates nuHeiiHbIE HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pellleHHe HEPaBEHCTB Ha
YHCIJIOBOM MPSAMOIA, 3aIMCHIBAThH PEIICHHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO, N300paXkaTh PEeLIeHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alICHIBATD PELICHUE C
MTOMOIIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA NP PEIICHUX Pa3IMYHBIX 3a7a4.

DOyHKIUH
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Pacrio3HaBaTh (yHKIIMM HW3YYCHHBIX BHIOB. I[lOKa3plBaTh CXEMaTHYECKH pACIOJIOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB GpyHkumil Buma: y = kx, y =kx + b,y = k/x,y =ax2 + bx + ¢,y =
X3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUYECHHI KOIDPHIIUEHTOB, OMHCHIBATH CBOMCTBA (YHKIIHIA.

Crtpouts 1 M300paxath cxeMaTH4ecKd rpadUKu KBaApaTUYHBIX (PYHKIWH, ONMHCHIBATH CBOWCTBA
KBaJIPaTHYHBIX (PYHKIINH 10 UX TpaduKam.

Pacnio3HaBaTh KBaJpaTH4Hy0 (QYHKIHIO TO (opMmyse, MPHUBOAUTH MHPUMEPHI KBaJIPaTHUHBIX
(GYHKIWIA U3 peaTbHON )KU3HH, (PU3UKH, TEOMETPHUH.

YucioBbIE MOCTE0BATETLHOCTH U POTPecCuu

Pacno3HaBaTh apu(hMETHYECKYIO ¥ TEOMETPHUYCCKYIO MPOTPECCHU MPH Pa3HBIX CIIOCO0aX 3aJaHHsI.

BEHITIONHATE  BBIYHMCICHUS C HCIONB30BaHWEM (QOpPMyNT N-ro 4ieHa apudMETHYECKOH WU
TEOMETPHYECKOM MPOTPECCHIA, CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4ieHbl OCICIOBATEILHOCTH TOYKAMH Ha KOOPAUHATHON TIOCKOCTH.

Pemarn 3aJa4i, CBS3aHHBIC C 4YHCIIOBBIMH IIOCICAOBATCIBbHOCTAMH, B TOM 4YHCIIC 3aJadd H3
peanbHOH KU3HU (C UCTIOIF30BAHNEM KaBKYJIATOPa, HTU(PPOBBIX TEXHOJIOTHIA).

BeposiTHOCTD M cCTATHCTHKA.
K koH1ty 00y4enust B 8 kiaacce 00ydaroluicst HOTyYUT CIEIYIOMINE IPEAMETHBIE PE3yJIbTaThI:

W3Bnekath u mpeoOpa3oBbIBaTH WHGOPMALUIO, TPEACTABICHHYIO B BHJE TaONHI, AMarpamm,
rpa¢uKOB, PEICTABIATh JaHHBIE B BUJE TAaOJIHII, TMarpaMm, rpaduKoB.

OnucelBaTh JaHHbIE C TOMOIIBIO CTATUCTUYECKUX I[TOKa3aTelel: CpeJHUX 3HAYeHUH U Mep
paccenBaHus (pa3Max, JUCIIEPCHS U CTAaHIAPTHOE OTKIOHEHWE).

HaxonuTh 9acTOThl YMCIIOBBIX 3HAYEHWH M YacTOTHI COOBITHH, B TOM YHCIIE IO pe3yjbTaTaMm
M3MEpEeHH 1 HaOIIOICHUH.

HaxonuTth BepoATHOCTH CiydalHBIX COOBITHM B ONBITaX, 3Has BEPOSTHOCTU 3JIEMEHTapHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonb3oBath rpaduuecKkue MOJENHU: AEPEBO CIyYalHOrO 3KCIEPUMEHTa, AuarpaMMel Diepa,
YHCIIOBas MpsIMasl.

OnepupoBaTh NOHITHIMHU: MHOKECTBO, IIOJIMHOKECTBO, BBIIIOJHSTH ONEPALMH HAJl MHOKECTBAMHU:
0o0beIMHEHHUE, IMEepPeceueHre, AOMOIHEHHE, NEePeUnCIsiTh 3JIEMEHTHl MHOXKECTB, NPUMEHSTH CBOMCTBA
MHOECTB.

Hcnonb3oBath rpaduiyeckoe MpeiCTaBICHUE MHOXECTB U CBA3EH MEXKIy HUMH IJISl ONKCAHMSA
NPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPH PELLICHNUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB U KypCOB.

K xoniy o0yuyenus B 9 kiaacce o0yyaromuics MOMYIHUT CIACAYIOIIUE IPEIMETHBIE PE3yIbTaThI:

W3Brnekats U npeoOpa3oBeIBaTh HH)OPMALKIO, IPEICTABICHHYIO B Pa3JIMUHBIX HCTOYHUKAX B BUAE
TabML, AUarpaMM, rpauKoB, IPEACTaBIATh JaHHbBIE B BUJIE TAOIULI, AUATpaMM, rpauKoB.

Pemate 3amauM  OpraHM30BaHHBIM IEPeOOPOM  BAPHAHTOB, a TaKXe C HCIIOJb30BAHUEM
KOMOMHATOPHBIX PABMII U METOAOB.

Hcnonp3oBaTh onucarenbHble XapaKTEPUCTHKH JAJISl MACCHBOB YHCIIOBBIX JaHHBIX, B TOM YHCIE
CpEJIHUE 3HAUEHUS U MEPHI pACCEHBAHMS.

Haxomuth 4acToThl 3HA4YEHWH M YacTOTHI COOBITHS, B TOM YHCIE TONB3YACh pPe3yiIbTaTaMu
MPOBEJACHHBIX U3MEPEHUN M HAOJIIOICHHUA.

HaxonuTh BEpOSATHOCTH CIyYalHBIX COOBITUH B M3yYEHHBIX OIBITAX, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSMH, B CEPUSX HCIBITAHUH IO MEPBOTO yCIeXa, B CepHsX
WCTIbITaHUN bepHyIuu.

HmeTs nipeacraBiieHre O Cy4ailHOM BEJIMYMHE U O paclpe/IeNIEHUH BEPOSITHOCTEM.

Nmers mpencraBieHHEe O 3aKOHE OONBIIMX YHCEN KaK O TMPOSIBICHUH 3aKOHOMEPHOCTH B
CilydailHOM N3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENl B IPUPOJIE U OOLIECTBE.
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TEMATHUYECKOE INIAHUPOBAHUE
C OITPEAEJIEHUEM OCHOBHBIX BU1OB YYEBHOMU AEATEJBHOCTHU

B TematnyeckoM TUTaHUPOBAHUU Pa3JIeNibl OCHOBHOTO COJIEp)KaHUs pa3OUThI HA Y4EOHBIE TEMBI B TIOCIEAOBATEIHPHOCTH UX
U3yYCHUs TI0 YIeOHUKaM
-Anre0pa. 8 kiacc : yueb. s obmeodpazonar. yupexaenuit / FO.H. Maxkaperues, H.I'. Munatok, K.M. Hemkos, C.b.
Cysopoga; o penakiueit C.A. TensikoBckoro. — M : [Ipocsemenue, 2019 — 287 c. : ui.
-Anrebpa. 9 kiacc : yueb. qis obmeodpazonar. yupexaenuit / FO.H. Maxkaperues, H.I'. Munatok, K.M. Hemkos, C.b.
CyBopoga; o penakiueit C.A. TensikoBckoro. — M : IIpocsemenue, 2019 — 271 c. : u.

8 ki1ace
Howmep rnassi/ HaumenoBanue OcHOBHOE coJiepKaHuE KomnuectBo XapakTepucTrKa
naparpada riiaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOM
JeSATETLHOCTH
I'nmaBa 1 ParmonansHbIe 1poOH 25 BrImmoHATE HECJI0KHBIE
1 Panuonanbhble | PaninoHanbHbIe Aneebpauveckas 0po0». 2 peoOpa3oBaHus EITBIX
apoOu U UX | BRIpOKCHUS Jlonycmumvie 3HAYeHUs. BBIPAKEHUN: pPacKpbIBaTh
CBOWCTBA OCHOBHOE CBOMCTBO nepemeHHbIX 8 OpooOHO- 3 CKOOKM, TPHUBOJUTH MOJA00HBIE
Ipoou PAYUOHATIBHBIX — BBIPAINCEHUSIX. cliaraeMele; UCIIOJIB30BaTh
2 Cymma  u | Cnoxenne u Beruntanue | Cokpawenue — ancebpaudeckux 3 bopmybl COKpAIIICHHOTO
Pa3HOCTE Apo0el | ApoOeii ¢ ONUHAKOBEIMU | Opobeli. IIpuseoenue YMHOKCHHS (KBajpaT CYMMHI,
3HaAMEHATEIISIMU aneeopauveckux  Opobeii K KBaJpaT pPa3HOCTH, Pa3HOCTh
Cii0o’keHue ¥ BLIYUTAHUE 06weﬂ4y 3HameHameJlo. 4 I(BaI[paTOB) IJisT YIPOIICHUSA
npo0eii ¢ pasHBIMU Heticmsusa ¢ aneebpauueckumu BBIYHMCIICHUM 3HAYCHUN
3HAMCHATEIISIMH OpooAMuU: cllodiceHue, BBIPa)KCHMIA; BBITIOJTHATD
3 TIlpousseneHue | YMHOKEHUE APOOEN. gvluumanue, VMHOOICEHUe, 3 HECJIOKHBIE  TpeoOpa30BaHUS

U 4acTHOE ApoOei

Bo3ssenenue npodu B

oejnenue, 6036e0erue 8 Cmenemtb.

APOOHO-IMHEHHBIX BBIPAKCHUIA.




CTCIICHD.

JHenenue npobeit

BBIPAKEHUN

[IpeoOpazoBanue
parroHaIbHBIX

rpaduk

OyHKIUA y=K/X U €€

Kontposnbabie paboTst Ne 1u Ne 2

CpoiictBa  (QyHKIIMM Y= K :
X

I'unep6ona. Ilpeocmasnenue 06
acumnmomax. Henpepvignocmo
dyukyuu. UccnenoBanue
bynkiuu 1o e€¢ rpaduky.
CgoiictBa (QyHKIUA: 00JaCTh

OIIPENIECIICHHS, MHOECTBO
3HAQYEHUM, HYJH, IPOMEKYTKU
3HAKOIOCTOSHCTBA,

YEMHOCMb/HEYEMHOCMDb,

MPOMEXKYTKH BO3pAacTaHUS U
yObIBaHMs,  HAuOoJbIllee U
HauMCHbIlIee 3HadeHusd. Poub
POCCULICKUX VUEHBIX 8 PA3GUMUL
mamemamuru: I1.JI. Yebvrues.

Kocmuueckas  npoepamma  u
M.B.Kenowvuu.

N

HaxXO0IUTb 3HAYCHHC q)YHKHHH
I10 3da/ITaHHOMY 3HAa4YCHHIO
APrymeHTa, HaXOAUTb 3HAYCHHUC
AprymcCcHTa 110 3aJaHHOMY

3HAYEHUIO GyHKIHNH B
HECJIOKHBIX CUTYaLIHSIX;
ONMPENENATh TOJIOKEHUE TOYKU
o eé KOOpAMHATaM,

KOODAMHATBI TOYKHM 1O €€
ITOJIOKEHUI0 HAa KOOPAMHATHOMN

IJIOCKOCTH; 1o rpadguky
HaxXOJIUTh o0nacTpb
OIpE/IEIICHMS, MHOKECTBO
3HaYeHUM, HyIu  QYHKIHH,
IIPOMEKYTKH
3HAKOIIOCTOSHCTBA,

MPOMEXYTKA BO3pACTaHUS U
yObIBaHUs,  HauOoJblIee U
HavMEHbIIIee 3HAYCHUS
(yHKIIUU; TPOBEPSTH, SBISCTCS
U JTaHHBIA rpaduk rpaduxom
3aIaHHON  (YyHKIIMU OOpaTHOMN
MIPOTIOPIIMOHATIBHOCTH;

ONpeAEsATh NpUOTHKEHHBIC
3HAQYEHUs1 KOOpPAMHAT TOYKHU
repeceyeHust rpadukoB
GbyHKIMI; HCII0JIb30BaTh
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rpa@uKyd peasibHbIX MPOIIECCOB
u 3aBUCUMOCTEH TUTSI
ompeNeNeHusi  UX  CBOMCTB
(HanbonpIIe W HaUMEHbIINE
3HaYCHUS, MIPOMEKYTKH
BO3pacTaHuss M  yObIBaHMS,
00JIaCTU  TOJIOKUTEIBHBIX U
OTPUIIATEIBHBIX 3HAYCHUH W
T.1L.); ONpENENITh
npUOIKEHHBIC 3HAYCHMUSI
KOOpAMHAT TOYKU TEpPECeUeHUs
rpaduKoB (QYHKIMI; OMKUCHIBATH
OTJICTIbHBIC BBIJIAIOILIHECS
pe3ynbTaThl, TOJYYCHHBbIE B
XOJIe pa3BUTHS MAaTEMAaTUKH Kak
HAYKU; 3HATh IPUMEPDI
MaTeMaTUYECKUX OTKPBITHA |
UX aBTOpPOB, B CBS3U C
OTEYECTBEHHOW M BCEMHUPHOM
HUCTOpUEHN;  IOHUMATh  POJIb

MaTEMaTUKH B pa3BUTUU
Poccuwu; onepupoeamas
NOHAMUAMU.  (DYHKYUOHANbHASL
3a8UCUMOCTY, QyHKyus,

epagux  @yHxyuu,  cnocoowl
3a0aHus QOYHKYuu, apeymeHm u
3HayeHue (yHKkyuu, 001aCcMb
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onpeoenenuss U  MHONCECMBO
3Ha4eHull @yHryuu, HYU
@yHKYuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yHryuu,
YEMHOCMb/HEeUEMHOCTb
GyHKyuu; onepuposamu
NOHAMUAMU  2PAPUK  DYHKYUU,
8LINONIHAMb  NPeobpaz06aHus
YeJblX 8bIPANCEHUL: 0eltiCmEuUs ¢

O0OHOUIEHAMU (cnooicenue,
gbluUmMAanue, YMHOMCEHUe),
oelicmeuss ¢  MHO20UIeHAMU
(cnooicenue, gbluumanue,
VMHOJMCEHUE); 8bINOJIHAMb
PAa3nodcenue MHO204NIEeH08 Hd
MHOdMCUmMeNnU O0OHUM u3z
Ccnocobos: 8biHeCeHUe 3a
CKOOKY, 2PYNNUPoOBKa,
UcnoIvb306anuUe Gopmyn
COKPAUEHHO20 VMHONCEHUSL,
8blO€ISIMb  KBAOPAm CYyMMblL U
pasHocmu 00HOUIeHO8;

8bINONHAMD npeobpazo8anus
aneebpauyeckux — BblPANCEHULL
npu  pewleHuu 3a0ad  Opyeux
VUeOHbIX npeomemos
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BbLINONIHAMbG — NPeodPA308aAHUS
OpOOHO-PAYUOHATILHBLX

BbIPANCEHUIL: COKpaweHue
opobell, npuseoenue
aneeopauveckux  opooei K
obuemy 3HamMeHameno,
clodicetue, YMHOICEeHUe,
oenenue aneebpaudeckux
opobetl, 8036e0eHUe
aneeopauyeckon opoou 8
HamypanioHyio, 8bINOIHAMb
npeoopazoeans

aneebpauveckux — 8bIPANCEHUU
npu  pewieHuu 3a0ay  Opyeux
VUEOHBIX NpeoMemos CMmpoumb
epacghuxu obpamuoi
NPONOPYUOHATLHOCMIU,
ULTIOCIMPUPOBAMb € NOMOUBIO
epaguka PeanbHyio
3A6UCUMOCTb UTU NPOUECC NO
ux XaApaKmepucmuKkam,
Xapakmepuzoeams BKAAO
BLIOAIOWUXCS. MAMEMAMUKOS 8
passumue Mamemamuxyl U UHbLX
HayuHulx obnacmel, NOHUMAMDb
POIb MAMeMamuKy 8 pa3eumuu
Poccuu
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I'maBa 2 KBanpaTHbie KOpHU 22
4 PannoHnanpHble yncia MHOX€eCTBO palMOHAIBHBIX 1
HenctBurenpuele | UppanuoHanbHbIe Ynucia | YUCEN. CpaBHeHne 1
qgucia palMOHAIbHBIX YHUCEeNl.
3) KBaapaTHbie KOpHH. JIelicTBUA C  palMOHAIbHBIMU 2
Apudmernueckuit | ApudpmeTnaeckuit YUCIIAMH. Ilpeocmasnenue
KBaJpaTHBIN KBaJpPaTHBIM KOPEHB PAYUOHATILHO20 uucna
KOpPEHb VYpaBHeHune x°=a. oecamuynou Opodvio. llonsTue 2
Haxoxnenue VPPALMOHAIILHOTO qyucia.
IpUOIMKEHHBIX Pacno3naBanue
3HAUYEHUM KBAJPATHOTO | HPPAIlMOHAIIbHBIX YHUCEl.
KOPHSL. IIpumMepsl  JTOKa3aTeNbCTB B
OYHKIUS y=VX U 8 anrebpe.  MppaloHaIbHOCTE 1
rpaduk. uncna 2. IlpumeHenne B
6 CBoiicTBa T€OMETPUH. Cpasnenue 3
apugpmeTrueckoro | KBagpatHslii KOpeHb U3 | UPPAYUOHATLHBIX yucei. 2
KBaJpaTHOTO TIPOM3BENICHUS U IpoOu. | MHodicecmeo OelicmeumenbHbIX
KOpH: KBanparHsiii KOpeHb U3 | Hucel. Apudmernyeckuit 1
CTEIICHHU. KBaJPATHBIN KOPEHb.
7  Ilpumenenue | Beinecenue MHOXUTENA | YpasHenus euoa x"=a. 3
CBOWCTB 3a 3HAK KOPHSL. I'paguku  pynkyuii:  y=-x.
apI/I(l)MCTI/I‘IeCKOFO BHeceHne MHOXUTEIIS Uccinenosanue (byHKHHH nmo eé
KBaApaTHOTO 11OJ1 3HAK KOPHS. rpaduky. [IpeoOpazoBanme
KOpHs Hpeo6pa30BaHHe BBIpEDKCHHfI, COJIEpKAIUX 4
BEIPAKCHUM, KBaJpaTHbIE KOPHH:
coACprKanx YMHOEHHUE, JECJICHUE,

KBaJIpPaTHbIE KOPHHU.

OnepupoBatb Ha  0a30BOM
YPOBHE MOHATUSIMU:
apu(METUYCCKUN  KBaJIpaTHBIN
KOpEHb; UCIIOJIb30BaTh CBOKMCTBA
YuCeJl U MpaBuia IEUCTBUN IIPU

BBIITOJIHCHUHN BBI‘-IPICJ'I@HPIﬁ;
OLICHUBATh 3Ha4YCHUC
KBaJpaTHOTI'O KOPH:A u3

MOJIOKHUTEIBHOTO LIEJIOr0 YUCIIA;
pacno3HaBaTh pPalMOHAJIbHBIE U
UppALMOHAIBHBIE YHCIIa;
CpaBHMBaTh 4YMCJIA; BBINOJHATH
CPAaBHEHUE YHUCEJ B PEATBHBIX

CUTYyalUsX; BBITIOJTHSATh
HECJIOKHbIE  MpeoOpa3oBaHMUs
BBIDQKEHU C KBaJpaTHBIMU

KOpHAMH, HAXOIUTb 3HAYCHHUC

byHKIMH o 3aJaHHOMY
3HAYCHUIO apryMeHTa;
HaxOJUTh 3HAYCHUE apryMeHTa
o 3aJJaHHOMY 3HAYCHUIO
dbyHKIIUN B HECJIOKHBIX
CUTYaIUsX; OTIPENICIIATh
MOJIOKEHUE  TOYKM 1o €€
KOOpJIMHATaM, KOOPJIMHATHI

TOYKM MO €€ TIIOJIOKECHUIO Ha
KOOPJAMHATHOW IUIOCKOCTH; IIO
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Kontposnbnbie padboTsl Ne 3 1 Ne 4

BBIHECEHUE MHOXUTEIS U3-T10[
3HaKa KOpHS, BHeceHue
MHOXMCUmMENSL NOO0 3HAK KOPHSL.
IIpocmeuwue uppayuonanvuvle

ypasnenusi  euda  |[f(x)=a,
1/f (x) =./9(x) . beckoneunocmo

MHOJICECMBA nNpocmslx 4HUCeIl.

Payuonanvuvie yucua.
IlompebHnocmo 8
UPPAYUOHATILHBIX yucnax.
Yucna u  OnuHbLL  OMPE3KO8.
Ixona Iughacopa

rpaduKy HaXOIuTh  00JaCTh

OTIpeJIeIICHHUS, MHOKECTBO
3HAUYCHUU, HyIM  (QYHKIHH,
IPOMEXKYTKHU
3HAKOIOCTOSTHCTBA,

MPOMEXYTKA BO3pAacCTaHUs U
yObIBaHUs,  HauOoJblIee U

HAaUMEHbIIEE 3HAYCHUS
byHKIUY; ONMCHIBATh
OTAEJIbHBIC BBIJIAIOIIIAECS

pe3yJIbTaThl, MOJIyYCHHBIE B
XO0JI€ pa3BUTHs MaTeMaTUKU Kak
HAYKWU; 3HATh [IPUMEPBI
MAaTEMATUYECKUX OTKPBITUH W
UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOU
HWCTOPUEHN;  TOHUMATh  POJIb
MaTEMATUKH B pa3BUTUU
Poccuu; onepuposamaw
NOHAMUAMU.  UPPAYUOHATILHOE
yucno, Keaopammwvlii  KOPEHb,
MHOJMCECMBO  0eUCMBUMENbHbIX
yuco, eeomempuyeckast
unmepnpemayus,

OelicmeumenbHvlx yucein;
onepupoeama NOHAMUAMU.
GYHKYUOHANbHAS 3A8UCUMOCTTD,
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Qyukyus, epagux  GyHKyuu,
cnocobvl  3a0auusi  QYHKYUU,
apeymenm u 3HaueHue QyHKyuu,

obacmo onpeoenenus u
MHOHCECMBO 3HaYeHuu
Gdyuryuu, HYu @dynryuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yHKryuu,
YEMHOCMb/HEeUEMHOCTb
QyHKyuu, onepupogamu

NOHAMUAMU  2PAPUK  DYHKYUU,
8bINOIHAMb GLIYUCTCHUS, 8 TOM

yucne c UCNONB308AHUEM
npuémos PAYUOHATILHBIX
8bIYUCTECHUL, cpasHusams
PayUoOHAIbHbBIE u
UPpPaAYUOHAIbHYLE yucaa;
NPUMEHSIMb npasuia
NPUOTUINCEHHBIX 8bIYUCTCHUU

npu  peweHul  NpaKmuyecKux
3a0ay u peuleHuu 3a0aq Opyeux
VUeOHbIX npeomemos;
3anucvléams U OKpYIAmb
YUCI08ble 3HAYEHUs pPeanbHblX
BeIUYUH ~ C  UCNONIb308AHUEM
PA3HLIX  cUcmeM  U3MepeHuUs.
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BbLINONIHAMbG — NPeodPA308aAHUS
BbIPAdNCEHU, cooeparcanyux
K8aopamHvle KOPHU, BblOe/simb
K8aopam cCymMmbl UIU pa3HOCMu
08yuleHa 8  BbIPAINCEHUSX,
cooeparcaujux KeaopamHvie
KOpHU, peuwiamsv npocmeuuiue
UppayuoHanvbHvle  YPAGHEHUs
uoa ,/f (x)=a, \/f (x):Jg(x) ;
peuwlamsv  YpasHeHus  6uUod
x"=a, cmpoumv  2pagux
pynryuu 8uoa y=+/X;
ULIIOCMPUPOBAMb € NOMOUBIO
epaguka peanshyio
3asucumocms Ul nNpoyecc no
ux XapakxmepucmuKkam,
Xapaxkmepusoeams 8K1A0
8bLIOAIOWUXCA MAMEMAMUKOE 8
paszeumue MamemamuKky U UHbIX
HAayuHvlX obnacmetl, NOHUMAMb
POJIb MAMeMaAmuKu 8 paseumuu
Poccuu

I'maBa 3 KBagpaTHbie ypaBHEHUS 20

8 KBagpaTtnoe | Henmonneie kBanpatueie | KBagpaTtHbie YpaBHEHHS. 2

YPaBHEHHE W €ro | ypaBHEHUs Henonnsie KBaJIpaTHBIE

KOpHU dopmyiia KopHER YpaBHEHUS. JIUCKpUMUHAHT 3
KBaJIPaTHOTO YPAaBHEHMs | KBAJIpaTHOIO YPaBHEHUS.

OnepupoBath Ha  0a3oBOM
YpOBHE TOHATHUSMH: PaBEHCTBO,

YH1CIIOBOE PaBEHCTBO,
YpPaBHEHHUE, KOPEHb YpPaBHEHUS,
pelieHue YPaBHEHUS;
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Pemenue 3agau c
MTOMOIIIbIO KBA/IPATHBIX
YpaBHECHUU

Teopema Buera

9 Hpo6usie | Peienue n1poOHBIX
palOHAJIbHbBIE palMOHAIbHBIX
YpPaBHEHHUS YPaBHEHUI

Pemenue 3amau ¢
IMOMOIIBIO
palMOHAIbHBIX
YpaBHEHUU

Kontposnbnbie padbotsl Ne 5 u Ne 6

Konuuecmeo KOpHell
K6AOpAMHO20  VPABHEHUs 8
3aeucumocmu om e2o
OUCKPUMUHAHMAL. dopmyna
KOpHEU KBaJpaTHOI'O

ypaBHeHus. Teopema Buema.
Teopema, obpammuas meopeme
Buema. Pemienne KBaapaTHBIX
YpPaBHEHHUI: HCIIOJIb30BAHUE
dopMynbl AN HAXOXKICHHS
KOpHEU, noobop KopHel ¢

UCNONBb30BAHUEM meopemul
Buema. Keaopamuovie
VpasHeHusi ¢ Napamempom.

Pemenne mpocredmmx apoOHO-

JIMHEVHBIX YPaBHEHHU.
Pewenue Opo6HO-
PAYUOHATILHBIX VpasHeHUU.
OCHOBHBIE METOJIBl PEIICHUs
TEKCTOBBIX 3a/1a4:
anreOpanyecKui. AHanus
BO3MO>KHBIX CUTYyallnM
B3aMMHOTO pacooXeHus

O00OBEKTOB TpPU HUX JBIKCHHUH,
COOTHOIIICHUS 00BEMOB
BBINIOJIHAEMBIX ~ paboOT  IIpH
COBMECTHOI paboTe.

N

MIPOBEPSATH, SIBIIACTCS JIU JAHHOE
YUCJIO PEUICHUEM YpaBHEHUS;
pelmaTh KBaJIpaTHbIC YPAaBHEHUS
o bopmye KOpHEH
KBaJpPaTHOTO YpaBHEHUS;
pemaTb HECIOKHBIE CIOKETHBIE
3a/layd pa3HbIX TUIIOB Ha BCE

apupmMeTHIECKUe JNEUCTBUS;
CTPOUTH  MOJIENIb  YCIJIOBUS
3agaud (B BHAE  TaOJMIIBI,
CXEMBI, pUCYHKA W

yYpaBHEHMS), B KOTOPOU JIaHbI
3Ha4YeHUs  JABYX U3 TpEX
B3aMMOCBSI3aHHBIX BEJIWYUH, C
LIEJIBIO MOUCKa pelIeHus
3aJlauu; OCYIIECTBIATH CIOCO0
IIOWCKA pELIeHUs 3a1a4d, B

KOTOpPOM paccykaeHue
CTPOUTCA  OT  YCJIOBHS K
TpeOOBAHUIO WIn oT
TpeOOBaHUs K YCJIOBHIO;
COCTABJISITH  IUTAH  PEIICHUs
3a/lauu; BBIICNIATE  ATarlbl
perieHus 3a/1ayu;
MHTEPIPETUPOBATH

BBIUHCIIUTENIbHBIE PE3yJIbTAaThl B
3ajade, HCCJIEI0BATh
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MOJIydEHHOE peIIeHue 3a/]auH,
BBIJBUTATh TUIOTE3bI 0
BO3MOKHBIX npeaeIbHbIX
3HAYCHUAX HCKOMBIX B 3ajade
BEJIMYUH (JI€JaTh NPUKUIKY);

BBIOHpATh T10 TX O TSIV
W3YYCHHBINH METOJ JUUISl PEIICHUH
W3YYCHHBIX THUIIOB
MaTeMaTHYECKHUX 3ajad;
OIIePUPOBATH TOHSTHSIMH:
ypaBHCHHE, KOPCHb YPaBHCHHUS,
pPaBHOCHIIbHBIC ypaBHEHUH,
00J1acTh OTIpeICICHUS
YpaBHCHUS; pewamay
K6aopamuvle  YPAGHEeHUs U
YypasHeHus, c8oouMble K
K8AOpAMHbIM €  NOMOUWBIO
MOACOECMBEHHBIX

npeobpazoeanuil; pewamo
HeCN0JCHbLe Keaopammbie
VpasHeHusi ¢ Napamempom,
COCMaesime u pewamo
K6aopammoie YpasHeHusl,

VPasHeHus, K HUM C8005uuecs,
npu  peulenuu 3a0ay  Opyeux
VUeOHbIX npeomemos;
BbINOIHAMD OYEHKY
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npasoonooodus.  pe3yibmamos,
nonyuaemvlx — Npu  peuieHuu
K8AOpAMHbIX  YPAGHEHUll  Npu
peuenuu 3a0ay opyaux yueoHvix
npeomemos; 8bIOUpamy
coomeemcmeyowue ypasHeHus,
0151 cocmasnenusl
MamemamuyecKo Mooenu
3A0aHHOU pPeanvbHOU Ccumyayuu
UU NPUKTIAOHOU 3a0ayU;, yMemb

UHmMepnpemupo8ams
NOJIYYEeHHbI ~ NpU  peuleHuu
VpaeHeHus,  pe3yabmam 8

KOHmeKcme 3a0aHHOl PeabHOl
cumyayuu Ui NpuKiaoHoll
3a0auu  peuiams O0pOoOHO-
JIUHelHble VpaeHeHus.,
8b10UPAMb  COOMBEMCmMayIoujue
ypaeuenus, Ol COCMABIEeHUs.
MamemamuyecKkoll Mooenu
3A0AHHOU pPeanvbHOU Ccumyayuu
UU NPUKTIAOHOU 3a0ayU;, yMenb

UHmMepnpemuposamo
NOJYYEHHbIU ~ NpU  peuleHuu
YpasHeHusl, pesyromam 8

KOHmMeKcme 3a0aHHOl PeabHOl
cumyayuu  Uiu  NpuKkiaoHoll
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3a0auu  peuamv — HeCl0NCHbLe
VPABHEHUsT 6 YeiblX YUCIAX;
pewams  YpaGHeHUs euoa
x"=a, pewamv  ypasHeHus
Cnocobom  pasnodiceHus  Ha
MHOdCUmMenu u 3aMeHbl
nepemeHHou; pewamo
HeCJLOJICHbIE YPABHEHUSL 8 YelblX
yyciax. pewamv npocmele U
CIOJICHblE  3a0ayi  PA3HBIX
Mmunos, a makxce  3a0a4u
NOBbIUEHHOT mpyoHocmu,
UCNONB308AMb PA3HbIE KPAMKUE
3anuUcu  KaxKk Mooelu MmMeKCmos
CIIOCHBIX 3a0a4 o
NOCMpPOeHUsT NOUCKOBOU CXeMbl
U peuileHuss 3a0ay;, paziuvamo
MoO0enb meKkcma U MOOeib
peuienus 3a0auu,
KOHCmMpyupoéams K  OOHOL
MOOenu  peuteHusi HeCLOHNCHOU
3a0auu pasHvle Mooeiu mekcma
3a0a4u, 3HAmMb U NPUMEHIMb
oba cnocoba noucka peuienus
3a0au  (om  mpebosanusi K
YCI08Ul0 U Om  YCloBus K
mpeboB8anuIn),  MOOeIUpo8ams
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paccyscoenus — npu  NOUCKe
peutenuss 3a0ay ¢ NOMOWDBIO
epagh-cxemvl, 8vl0€SIMb IMANB
pelenuss 3a0a4u U cooepircaHue
Kaxico02o amana,  ymems
8b1OUPams ONMUMATbHBI
Memoo  peuleHus 3a0a4u U
0co3Hasamv  6blOOP Memooa,
paccmampusams  paziudHbvle
Memoobl, HAX00umb  pasHble
peueHus 3a0auu, ecau
B03MOICHO; AHATUZUPOBATND
3ampyoHeHuss npu  peuleHuu
3a0a4; BbINOJHAMb PA3TUYHBIE
npeobpazosanus
NpPeOsIONCEHHOL 3a0auu,
KOHCMPYUpo8ams HoGvle 3a0ayu
u3 OaHHOU, 6 MOM yucje
obpammubvie;
UHMePnpemuposams
BLIYUCIUMENbHBIE  Pe3YTbMaAmbl
8 3a0aue, uccnedosams
NOJYYeHHOe peuleHue 3a0aqu;
AHATUBUPOBATNL BCEBOIMONCHBLE
cumyayuu 83AUMHO20
pacnonodicerus 08yx 00beKmos
u U3MeHeHUe ux
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Xapakmepucmux npu
COBMECMHOM 08udICeHUU
(ckopocmp, 8pemsi,
paccmosinue)  npu  peuleHuu
3a0ay  Ha  O8udCeHue  08yX
00beKmos8 Kaxk 6 0OHOM, MAaK U 6
NPOMUBONOJIONCHBLX

HanpasieHusx, uccie006amso
BCEBO3MOJICHbIE CUMYyayuu npu
pewenuu 3a0ay Ha OBUMNCEHUE
no  peke,  paccmampuéamo
pasmvie  cucmemvl OMc4éma,
oco3nasamv U OOBACHAMDb
UOEHMUYHOCb 34044  PA3HbLIX
MUno8,  CeA3bIBAIWUX — MPU
geluyuHbl  (Ha  pabomy, Ha
NOKYNKU, Ha ogudiceHue).
gbl0CNIAMb  OMU  GEAUYUHbL U
OMHOWIeHUsL ~ MedcOy — HUMU,
npuMeHsms UxX npu peuieHuu
3a0ad, KOHCMPYUpo8amo
cobcmeenHvle 3a0ay YKA3AHHbLX
Munos; 8bloeisims NPu peueHuu

3a0au Xapaxkmepucmuxu
paccmampusaemol 6 3adave
cumyayuy,  OMIUYHbIE  OM

PEATIbHbIX (me, om Komopbslx
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abcmpazuposanucy),
KOHCMPYUpoBamb HOBblE
cumyayuu ¢ y4émom  dmux
xapakmepucmuk, pewams U
KOHCMpYyupoeams — 3a0ayu  Ha
OCHOBe paccmompenus
PeanbHbIX cumyayui, 8
KOMOpbIX He mpebyemcs
MOYHbBIU BbIYUCIUMENLHBIU
pe3yibmam, peuams 3a0a4u Ha
osudicerUe no pexe,
pacemampusast pasivle
cucmemsbl omcuema, 061a0embv
OCHOBHbBIMU Memooamu
peuleHus  CIOHCEemHbIX  3a0au:
apugmemuyecxuil,
aneebpauyeckutl, nepebop
8ApUAHMO8,  2eoMempuyecKull,
epaghuueckutl, NPUMEHIMb UX 8
HOBbIX ~ NO  CPABHEHUID  C
UBYUEHHBIMU CUMYAYUSIX.

I'naBa 4 HepasencTBa 20
10 Yucnosslie YucnoBele HepaBeHCTBA | UMCHOBBIE HEPaBEHCTBA. 2
HEpaBeHCTBA U UX | CBOMCTBA YUCIIOBBIX CaoiicTBa YHCJIIOBBIX 3
CBOKCTBA HEPABEHCTB HEPABEHCTB. [IpoBepka
CrnoxeHre ¥ YMHOXKEHHE | CIIPABEIJIMBOCTH  HEPABEHCTB 2
IpU  33JaHHBIX  3HAYEHHUAX

YMCJIOBBIX HCPABCHCTB

OnepupoBath Ha  0a3oBOM
ypOBHE TOHSTHSIMH:
MHOKECTBO, JJIEMEHT
MHOJKECTBA, IIOJMHOMXKECTBO,

IPUHA]IC)KHOCTD; ONIEPUPOBATH
Ha 0a30BOM YPOBHE MOHSATHUSIMHU:
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[TorpemHocTs 1
TOYHOCTb MPUOJIMKEHUS

11 HepaBenctna ¢
OJHOM
MIEPEMEHHON U UX
CUCTEMBbI

ITepeceuenue u
00BeIMHEHNE MHOXKECTB

Yucnosele MPOMEKYTKH

Pemmenue HepaBEeHCTB C
OJHOW MEPEMEHHOMN

Perienune cucrem
HEPABEHCTB C OJTHOU
MIEPEMEHHOU

IICPCMCHHBIX. HepaBeHCTBO C

EPEeMEHHOM. Crporue U
HECTpOrue HEPaBEHCTBA.
Obnacmo onpeoenenus
Hepagencmea (obnacmo
00NYCMUMBbIX 3HAuYeHull
nepemeHHoll). [TpoBepka
CIPaBEIJIMBOCTH  HEPABEHCTB
MpyH  3aJaHHBIX  3HAYCHHSIX
IIEPEMEHHBIX. Pemenune
JIMHEWHBIX HEPABEHCTB.

Cucrembl HEPaBEHCTB C OJIHOU
nepeMeHHou. Pemenne cucrem
HEPABEHCTB C OJTHOU
IIEPEMEHHOM: JIMHEUHBIX.
N3o0paxenue perieHus
CHCTEMBI HEPABEHCTB Ha
YUCJIOBOM  IPSAMOM.  3amuch
pelIeHUsI CUCTEMbI HEPABEHCTB.
MHOXeCTBO, JIEMEHT
MHOKECTBA, NyCmoe, KOHEeYHoe,
beckoHeuHoe MHOXHCECMEBO0.
IToaMHOXKECTBO. OTtHo1IEHHE
MPUHAJICKHOCTH, BKJIFOYEHHS,
paBEHCTBA. Ilepeceuenue wu
o0beIMHEHUE MHOXECTB. Posb

YHCIIOBOE HEpPaBEHCTBO,
HEpPaBEHCTBO, pelieHue
HEPaBEHCTBA, 3a1aBaTh
MHOXECTBa TEePEUUCICHUEM HX
AJIEMEHTOB; HaXOJWUTh
nepeceyeHue, 00BbeTUHEHHE,
MOJIMHOKECTBO B MPOCTEHUIIINX

CUTYaIusX; HCIIOJIb30BATh
rpaguueckoe  MpeACTaBICHHUE
MHOKECTB ~ JJI1  OINHCaHUsA
peabHBIX MIPOIIECCOB "

SBJICHUM, TPU PELICHUM 3a]a4
JIPYTUX Y4eOHBIX TMPEAMETOB;
pelIaTs JIMHENHbIE HEPABEHCTBA
U HECJOXHbIE HEPABEHCTBA,

CBOJSIIMECS K  JIMHCHUHBIM;
MPOBEPATH CIIPABENINBOCTh
YHUCIJIOBBIX HEPABEHCTB,;

IMPOBCPATD, SABJISACTCA JIXM JAHHOC
YUCJIO pCIICHUEM HCPABCHCTBA,

M300paxkarhb perieHus
HEPABEHCTB Ha YHCJIIOBOU
IpsAMOM;  pelarb  CUCTEMBI
HECII0KHBIX JIMHEMHBIX
YPaBHEHHUM, HEPABEHCTB;
U300pakaTh peleHus
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POCCULICKUX VUEHBIX 8 PA3GUMUL
mamemamuxu: J1.Junep.

Kontposbhbie pabotsl Ne 7 u Ne §

HEPABEHCTB M MX CHUCTEM Ha
YHCJIOBOM TIPSMOM; OIUCHIBATH
OT/ICIIbHBIC BBIJIAIOIIHNECS
pe3yJIbTaThl, TMOJIyYCHHBIE B
XOJI€ pa3BUTHs MAaTEMaTUKU Kak
HAYKHU; 3HATh MIPUMEPBI
MATEMATUYECKUX OTKPBITUH H
WX AaBTOPOB, B CBSI3U C
OTEYECTBEHHOW M BCEMHUPHOMN
HUCTOpPUEN;  IIOHUMATh  POJb

MaTeMaTUKH B pa3BUTUU
Poccuu; onepuposama
NOHAMUAMU.: HepageHcmea,
onepupoeama NOHAMUAMU.,
MHOJCECMB0, XAPAKMEPUCMUKU
MHOJCecmaa, 971eMeHMm

MHoOJIcecmea, nycmoe, KOHedHoe
u beckoHeuHoe MHOIHCECMBO,

NOOMHOIHCECNEO,

NPUHAONEIHCHOCMb,  BKIIOUEHUE,
PABEHCBO MHOICECmE;
onepuposanb NOHAMUAMU.
cucmema HepaBeHCmas;
onpeoenims NPUHAONEHCHOCHLb
ollemenma MHOCECMBY,
00beOUHEHUIO U NepeceveHuro
MHOIHCECMSE, 3a0a6amo
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MHOJMCECMBO ~ C  NOMOUDBIO
nepeyucienus 971eMeHmOo8,
C0BECHO20 ONUCAHUS, pPeuams
JIUHeliHble HepageHcmea ¢
napamempamu; 8b1OUpamy
coomeemcmeyrowue

HepaseHcmea O COCMABIeHUs.
mMamemamuyeckoul Mooenu
3A0aHHOU pPeanvbHOU Ccumyayuu
UU NPUKTIAOHOU 3a0ayU;, yMemb
UHmMepnpemuposams

NOJYUEHHbI ~ NpU  peuleHuu
Hepageencmea — pesyibmam 8
KOHmeKcme 3a0aHHOU pednbHoU
cumyayuu Ul NPUKIAOHOU
3a0avu, cocmasnimo u
pewamy, cucmemvl HepaGeHCma
npu  pewieHuu 3a0ay  Opyeux
VUeOHbIX npeomemos;
8bLINOJIHAMD OYEHKY
npasoonooodus.  pe3yibmamos,
nomyuaemvlx — Npu  peuieHuu
cucmem JIUHENHbIX HepaBeHCma
npu  pewieHuu 3a0ay  Opyeux
YuebOHbIX npeomemos,
8bIOUpamMy coomeemcmayoujue,
HEepasenHcmea Uiu ux CUucmembl,
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0151 cocmasienus
MamemamuyecKkoll Mooenu
3A0aHHOU PeanvbHOl Ccumyayuu
UU NPUKIAOHOU 3a0ayu;, yMenb

UHMepnpemuposams
NONYYeHHbIU  NpU  peuleHuu
cucmemol pe3ynvmam 8

KOHmeKcme 3a0aHHOU peaibHOU
cumyayuu Uiy NPUKIaOHOU
3aoayu; xapaxmepuzoeamso
8K1A0 8b10AIOUUXCSL
mamemamuxkoe 6  paseumue
MaAmemMamurkyu U UHbIX HAYYHBIX
obracmetl;,  NOHUMAMb  POJib
mamemamuxku 8  pa3eumuu
Poccuu

I'nasa 5 CrerneHs ¢ LIEJIBIM OKA3aTEIEM. DJIEMEHTEI CTATUCTUKHA 41

12 CrteneHs ¢ 1EIbIM CreneHsp ¢ 1eabIM ITI0Ka3aTeIeM. 6
MOKa3aTesyieM U ee [IpeobpazoBanue JPOOHO-
CBOWCTBA JIMHEVHBIX BBIPAKCHUN:

13 ONEeMEHTBI CTATUCTUKH. CII0KECHHUE, YMHOJ>XCHHE, 4
OmnucarenpbHast CTaTUCTHKA. JIeJICHHE., TabauuHOe "
Paccenarme JaHHbX rpaduuecKkoe  IPEACTABICHUE 4
MHoxecTBa 4
BeposiTHOCTB CitydaitHOTO AQHHBIX, cTonbuarhie 1 6
COBBITHS KPYTOBbIE JTHarpaMMmel,
Baejenue B Teopuio rpados | Ipauky, IpUMEHEHUE 4
CrnyuaitHbie COOBITHS 8

BreimonusaTh HECJIOKHBIE
npeoOpa3oBaHUs LISt
BBIYHCIICHHSI 3HAYCHUH
YHCIIOBBIX BBIPAKCHHIH,

COJICPKAIIUX CTEMEHH C IEbIM
OTPUIIATENIFHBIM  TOKAa3aTeJIeM;

BBITIOJTHATD HECJIOKHBIC
npeoOpa3oBaHUs IpoOHO-
JIMHENHBIX BBIPAKECHU;

IIOHMMAThb CMBICJI 3aIllMCHU 4YHCJiia
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O0001enue,

CUCTeMaTHU3alus 3HaAaHUN

KonTtpoarnas pa6ora Ne 9,10,11

auarpaMM M TpauKoB IS
OMHCaHUs 3aBUCUMOCTEM
peatbHBIX BEJIMYMH,
U3BJIeUEHHE HHPOpMALUU U3
TabIuUI, TUarpaMM U rpapuKoB.
Mepbl pacceumBaHus: pasmax,
oucnepcuss U  CMAHOAPMHOE
OMKJIOHEHUe. Cnyyvaiinas
M3MEHYHMBOCTh. VI3MEHUYMBOCTH
nmpu  u3MepeHusax. Pemaromue
npaBuia. 3aKOHOMEpHOCMU 8
UBMEHYUBBIX BENUYUHAX.

B CTaHIapTHOM BUJIE;
ornepupoBaTb  Ha  0a30BOM
YpOBHE HOHSATHEM
«CTaHJapTHasl 3alHCh YUCIA;
UMETh IIPEJCTaBICHHE 0
CTaTUCTUYECKUX
XapaKTEepUCTHUKAX;

MPE/CTaBIsATh JaHHBIE B BUJC
Tabnul, AuarpamMm, rpaguKkos;
YUTATh uHpopMmariuio,
MPeICTaBICHHYIO B BUJIC
Ta0IUIIBI, AUArpaMMBI, rpaduka;

OIIPCACIIATH OCHOBHBIC
CTaTUCTUYCCKHC
XaApaKTCPHUCTHUKHU YU CJIOBBIX

Ha0OpOB; CPAaBHUBATh OCHOBHBIC
CTaTUCTUYECKUE

XapaKTEPUCTUKH, TTOJIyYCHHBIE B
MPOLIECCE PELICHUS TTPUKIIATHON
3aJlaud, W3YYEHHUS PEaTbHOTO

SIBJICHHS, onepuposamaw
NOHAMUAMU CIMENeHU CIenenu ¢
yenvim ompuyamenbHvIM
noxasamenem, onepuposamaw
noHAmMuUAMU.  cmoJouamvle U
Kpy2oevle ouazpammbol,

maobauybl OAHHBIX, HAUOOIbULEE
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u HaumeHbulee  3HAYEHUS
8bIOOPKU,  paA3Max  6blOOPKU,
oucnepcuss U CMAHOAPMHOE

OMKJIOHEHUe, cyyainas
UBMEHYUBOCMb,  ONEpUPOBANb
NOHAMUAMU Caydatas
UBMEHUUBOCb, 8bLINOIHAMb
npeoobpazosanus 0pobHo-
PAYUOHANBHBIX BbIPANCEHUU!
CcOKpaujeHue Opobetl,
npuseoenue aneeopauyecKux
opobell K odwemy
3HameHameo, cllodicerue,
VMHOXMCEHUe, oenenue
aneeopauyecKux Opobetl,
8038e0€eHUe aneebpauyecKoll
0pooU 8 HAMYPATLHYIO U YETYI0
OMPUYAMETILHYIO cmenemb,

8LINOIHAMbL ~ NPeodPA308aHUs
aneedopaudeckux — 8bIPANCEHUl
npu  pewieHuu 3a0ay  Opyeux

VUeOHbIX npeomemos;
BLINOIHAMbL — NPeodPA308aAHUS
BbIPAdNCEHU, cooeparcanyux
cmenenu c yenvimu
ompuyamenbHbIMU

nokasameliiAimu, nepexodumb om
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3anucu 8 gude cmeneHu ¢ Yeivim
OMpUYaAmMenbHbiM noKazamenem
K 3anucu 6 eude Opoou,
8bINONIHAMb NPe0OPA308aHUsL U
oeticmaus c yucnamu,
3aNUCAHHBIMU 8 CMAHOAPMHOM
suoe;, useieKams UH@GOpMayuro,
npeocmasieHHylo 8 maobauyax,
Ha ouazpammax, epagukax;,
cocmasnsime maoauybl,
cmpouma ouazpammol u
epaguku Ha OCHOBe OAHHBIX,
u38IeKams,
UHmMepnpemuposamy u
npeoobpazoevleams
ungopmayuio, NpeocmasieHHy0
6 mabauyax, Ha ouazpammax,
epaguxkax, ompaicarouyo
ceolicmea U Xapakmepucmuxu
PEAIbHbIX NPOYECCO8 U ABLEHU,
onpeoenims CMamucmuyecKue
Xapaxkmepucmuku 6bl00poK no
maobauyam, ouazpamman,
epagukanm, 8bLINOIHAMb
cpasHeHue 6 3a8UCUMOCMU OmM
yenu pewieHus: 3a0aqu, peulams
HeCl0JCHble 3a0ayu no
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MamemamuyecKkoll
cmamucmuke.
IloBTropenue. Pemenne 3anay. MiToroBeie KOHTPOJIbHBIE PAOOTHI 8
Htoro 136
9 k1ace
Howmep HanmenoBanue OcHOBHOE coJiep>KaHKe KonuyectBo XapakTepucTuka
TJIaBbl/ riiaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOM
naparpada JESITETbHOCTU
I'mama 1 KBagparuunas GyHkims 23 Haxonuth 3HaueHue QYHKIUU 110
1 OyHKIIMU 17§ ux | [lonarue  ¢ynkuun.  CBoiicTBa 5 3aJaHHOMY 3HAYEHHUIO apryMEHTa;
CBOMCTBA GyHKIMI: 00MacTh  OmpeaeneHus, HAaXOAWTh 3HAUEHHWE apryMeHTa IO
2 KBajpaTHBIN TpEXUICH | MHOXECTBO 3HAYEHUH, HYJIH, 6 3aJIaHHOMY 3HA4YCHUIO (DYHKIIMU B
3 KBagparnunas IPOMEXKYTKA  3HAKOIMOCTOSIHCTBA, 7 HECJIOKHBIX CHTYAIUSAX; ONPEICATh
GyHKIMA U ee TpaQUK | YEMHOCMb/HeYemHOCMb, MOJIOKEHUE TOYKH 1o e
4 Crenennas  (QyHKIMA. | IPOMEXKYTKU BO3pacTaHus u 3 KOOpJIMHATAaM, KOOPAWHATHI TOYKH
Kopens N-ii crenenu yObIBaHMS, HauOoJIbIIIee u 10 €€ MOJI0KEHUI0 Ha KOOPANHATHOMN
KOHTpOJ'IBHBIC pa60TH No 1u No 2 HAanMCHBIIICC 3HAUYCHU. 2 IJIOCKOCTH,; II0 rpaq)m(y HaxXoJIUTh
Henpepuvignocmuo @yHKyUU. 00JacTb OMpeEeNIeHUs], MHOMXECTBO
CpoiicTBa U TpaduK KBaJAPaTUIHOU 3HAYCHUH, HYJIH byHKIINH,
bynknuu (mapadona). [locmpoenue MIPOMEKYTKHU 3HAaKONOCTOSIHCTBA,
epagpuxa KeaopamuuHou @GyHKYuu MIPOMEKYTKU BO3paCTaHUs u
no  MOYKAM. IIpeobpa3zosanue yObIBaHUS, HauOoJIbIIIee u
epagpuxa ymkyuu y=f(x) Ona HaMMeEHbIllee 3HAYEHUs (QPYHKIUU;
nocmpoeHus gpaqbukog d)y].”a/ﬂ/“j IMPOBCPATL, ABJSCTCA JIU I[aHHBIfI
euoa  y=af (kx+b)+c. Ipagux rpaguk rpapuxom 3aJ]aHHOU
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@dyHKyuti y=a+ Lb . Haxoxnenue
X+

HYJIEM KBajgpaTUYHOM  (PYHKIIHH,
MHOHCecmea 3HAYeHul,
NPOMEIHCYMKOB 3HAKONOCOAHCNEA,
NPOMENCYMKO8 MOHOMOHHOCIU.

I'paghux pynryuii y=3x
Hcnonvsosanue ceoiicms QyHkyuti
npu peuieHuu VpagHeHul.
Keaopammnuuii MpExUJieH,
pasnoodfcenue K68AOpamHo20

mpé’xwzeHa HA MHoOafcumenu.

byHKIMH KBaIpaTUYHOM;
UCIIOJIb30BaTh TrpaduKu peasbHbIX
IpOLIECCOB M 3aBUCUMOCTEH st

OTIpEICIICHUS ux CBOWCTB
(HauOopIne u HAUMEHBIIINE
3HAYCHHS, IPOMEKYTKHU

BO3pacTaHusi U yObIBaHUA, 00JaCTH
MOJIOKUTEIBHBIX W OTPHUIIATEIBHBIX
3HAUCHWH W T.O.); ONpPEIemsiTh
MPUOIKEHHBIC 3HAYCHUS
KOOPJIMHAT TOYKH  TEPECCUCHUS
rpadukoB (YHKIUN; onepuposams

HOHAMUAMU: @yHKYUOHAIbHAS
3a8ucumocms,  (YHKYus,  epaghux
QdyHKyuu, Ccnocooul 3a0aHUs

GyuKyuu, apeymeHm u 3HAYEHUe
@yHKYuu, obracms onpeoenreHus u
MHOJICECB0  3HAYEHUUl  (DYHKYUU,

HYU @dynryuu, NPOMeENCYmKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCHb @yHryuu,

YEMHOCMb/HEYEMHOCMb  (DYHKYUU,
cmpoums 2pagurku  K8aopamuyHou
@dyuKyuil, ucciedosamos GyHKyuo no
eé epaguxy; HaAxo00Umv MHONCECBO
3HAUeHUll,  HYIU,  NPOMEINCYMKU
3HAKONOCMOAHCMEA,
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MOHOMOHHOCMU K8aOpamuyHou
QYHKYUuY,  ULIIOCMPUpoO8ams ¢
nomowplo  2paguxka  peanvbHyio
3a8UCUMOCIb UIU NpOYecc NO Ux

Xapaxkmepucmukam,
UCnoIvL306ams COLUCMEa U 2pagux
K8aopamuyHou GdynKyuu npu

pewienuu 3a0aq u3 opy2ux yueOHvlx
npeomMemos Uux XapaxKmepucmuKkam,
onepuposamv NOHAMUAMU  2PAPUK
dyuKyuu,; cmpoums  2pagpuxu
JIUHEUHOU, K8AOpaAmuyHou QyHKYuUll,
0bpamHuoll  NPONOPYUOHATLHOCMU,

Gynkyuu suoa: y:a+L, y =X,
X+b
y=3x, y=|x

Ha npumepe
K8aopamuyHou @dyukyuu,
UCNOIb3068aMb npeoobpazosans

epagurxa  pynkyuu  y=f(x) onx
nocmpoenus  epagurxos  QyHkyui
y=af (kx+b)+c, packradeieamov Ha

MHOMCUmMenu K8aOpamHbwlli

MpPEXUIIEH.
I'naga 2 YpaBHEHNS U HEPABEHCTBA C OJHOW MEPEMEHHOMU 14 OnepupoBath Ha 0a30BOM YypOBHE
3) YpaBHEHUsI € ONHOU buxeadpamnuie YpasHeHusl. 8 MOHATHUSIMU: HEPABEHCTBO, PEILICHUE
IEPEMEHHOM MemooObl  pewienus  ypasHeHuli: HEPABEHCTBA; IPOBEPSTH, SIBISIETCS
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6 HepaBenctBa ¢ omHouU
TIEPEMEHHOU

KontponbHas padora Ne 3

Memoo  3aMeHbl nepemeHHOII.
Vpasnenus, ceooumvle K nuHeUHbIM
u K8aOpamHulIM. Pemenue
MPOCTEUIIINX JTPOOHO-TTUHEHHBIX
ypaBHeHuil.  Pewenue  OpobHo-
PAYUOHATLHBIX YpaeHeHull.
Keaopamnoe mnepasencmeo u eco
pewenusi. Pewenue keaopamHvix
HEepaBeHCma: UCNONIL308AHUE
ceolcms u 2paguka KeaopamuyHou
dyuKkyuu,  Memoo - UHMEPBALO8.
3anuce  pewienuss  K8AOpPaAmMHO2O
HepaseHcmada. Pewenue
K6aopammuwix Hepagencms. Pewenue
yenvix U  OpPOOHO-PAYUOHAILHBIX
HepagseHcme MemooomM UHMEPBALOs.
Pemrenne cucrem HepaBEeHCTB C
OJTHOUM TIEPEMEHHOMN: KB8AOPAMHbIX.
Vpasnenuss 6  yenvix  uucnax.
Hcmopusi 6éonpoca o Haxoocoenuu
Gdopmyn KopHeu  aneebOpauyeckux
VpasHeHull — cmeneHeu,  OONbUUX
uemovipex. H. Tapmanva, [
Kapoano, HX. Abenws, 3.1anya.

JM  JTaHHOE€  YHCIIO  PELICHHEM
HEPaBEHCTBA; M300paXaTh pEHICHUS
HEPABEHCTB HA YHUCIIOBOM NPSAMOM;
no rpaduKy HaXOJWUTh MPOMEKYTKHU
3HaKOIOCTOSHCTBA,; n300paxarthb
pELICHNs] HEPABEHCTB M HUX CHCTEM
Ha 4YHCIOBOM MPSAMOW; OIMUCHIBATH
OT/CIIbHBIE BBIJAOIIHECS
pe3yJbTaThl, IOJYyYEHHBIE B XOJE
pa3sBUTHS MAaTEMAaTHKW KaK HayKH;
3HaTh TPUMEPBl MATEMATHYECKUX
OTKPBITUM U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOU 51 BCEMUPHOU
VCTOPHUEH; IIOHUMATh poib
MareMaTuku B pa3Butun Poccuuy;
onepupo8ams NOHAMUAMU: CUCTNEMA

HepageHcme, onepuposamu
HOHAMUAMU. @yHKYyUoHaNbHAA
3asucumocms,  QyHKYus, 2epagux
@yHryuu, NPOMEINCYMKU
3HAKONOCMOAHCMBA,  ONEePUPOBAMb
HNOHAMUAMU. HepageHCcmaa;

UCNONIBL308AMb  MEemOo0 UHMEPBALO8
0N peuleHusi yeuvlx U OpoOHO-

PAYUOHATLHBIX HEepaBeHCcme,
pewamp HepaeeHcmea c
napamvempamu, 8b10Upamy
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coomeemcmaylowue  HepageHcmad
0J1s1 COCMABIeHUsT MAMeMamu4eckou
mooenu 3A0aHHOT peanvHoll
cumyayuu uiu NpuKkiaoHou 3a0avil;
ymemby UHmMepnpemuposamy
NONY4eHHbLU npu peuteHuu
Hepaeencmaea pe3yabmam 8
KOHmMeKcme  3A0aHHOU  pPeanbHOU
cumyayuu uiu NpuKkiaoHou 3a0avu;
cocmasnams U peulams, CUCHeMbl
Hepaeencme npu peuleHuu 3a0ad
opyaux  yuyeOHbIX npeomemos;,
BbINONHAMb OUEHK) NpPasoonooodus.
pe3yIbmamos,  NOAyYaemvlx — npu
peuienuu cucmem JIUHEUHbBIX
Hepaeencme npu peuwleHuu 3a0ad
opyaux  yueOHbIX npeomemos,
8b10Upamy coomseemcmayoujue,
Hepageencmea Ul ux cucmemvl, Ois
CcOCMasenus MamemamuyecKo
mooenu 3A0aHHOT peanvHou
cumyayuu uiyu NpuxkiaoHou 3a0aviu;
ymemb UHmMepNpemuposamy
NOJYYEeHHbIU NPU peueHuu CUCmembl
pe3yivbmam 6 KOHmeKcme 3a0aHHOU
DeanbHOU cCumyayuu uiu NPUKIAOHOU
3a0ayu;, cocmagiamv U peuams
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K8aopammvie YPAGHEeHUsl, YPAGHEHUS,
K HUM CBOOSAUWUECS, NpU peuleHuU
3a0ay Opy2ux yueOHuIX NpeomMemos;

pewamsp OpOOHO-TIUHElIHbLE
YpasHeHus1, 8b1OUpamy
coomeemcmayowue YpasHeHus, 0.
cocmagnenusl MamemamuyecKo
mooenu 3A0aHHOU peanvHou
cumyayuu uiu NpuKkiaoHou 3a0avu;
ymemby UHmMepnpemuposamy
NONY4eHHbLU npu peuterHuu

YPasHeHUs1, pe3yibmanm 6 KOHmeKcme
3A0AHHOU PeanbHOlU CUmMyayuu Ui
NPUKIAOHOU  3a0auu,  peuams
HeCN0JCHble  YDABHEHUs 6 YeblX
yucuax, pewams YpPasHeHus 6uod
x"=a, pewamo YypasHeHus
cnocobom PA30HCEHUSL Ha
MHONCUMENU U 3AMeHbl NePEMEHHOU,
cmpoums 2paguKku  K8AOPAMu4HoOU
dyuKyuil, xapakxmepuzosams GK1A0
8LIOAIOWUXC  MAMEMAMUKO8 8
passumue MamemMamuky U UHbIX
Hayuuvlx obnacmetl, NOHUMAMb POJlb
Mamemamuxu 6 pazeumuu Poccuu

I'nasa 3

YPaBHeHI/IH M HCPABCHCTBA C IBYMS IICPCMCHHBIMHA

17

/

YpaBHeHUss C JBYMs ‘ YpaBHEHUE C ABYMS IEPEMEHHBIMU.

10

Onpenensite MPUOIMKEHHBIE
3HAYEHHUS KOOpPAWHAT TOYKHU
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MNCPCMCHHBIMHA
CHCTCMBI

HepaBeHnctBa ¢ aByms

NEPEMCHHBIMHU
CHCTCMBbI

KontposnbHas padora Ne 4

MGTOI[LI peUICHUA CUCTEM

ypaBHEHUH C IBYMsI IEPEMEHHBIMU:

epaghuveckuti Memoo, METOJ
IMOJCTAHOBKH, METOJI CII0KCHHUS.
AHanu3 BO3MOXHBIX CUTYallHI
B3aMMHOT0 PACTIOJIOKEHUS
00BEKTOB IPHU UX JABUKECHUU,
COOTHOIIEHHS 00BEMOB
BBITIOJTHSIEMBIX pabOT MpHU
COBMECTHOM paborTe.

nepeceueHuss rpad@ukoB (PYyHKIIHH;
onepuposams NOHAMUSIMU. CUCTIEMbL
ypaeuenull,  cmpoums  2pagpuru
K8aOpamuyHou Gdyukyuil,
uccnedosams  Qyukyuro  no - eé
epaghuxy; pewamsv npocmvle U
CHLOJICHbIE 3A0a4i PA3HLIX MUNO8, d
maxaice 3a0a4u NOBLLULEHHOT
MpYOHOCMU, UCNOAb308AMb PA3HbLLE
Kpamkue  3anucu  Kaxk — mMooeiu
MeKCMOo8  CJOJCHbIX — 3a0ay  OJis
NOCMPOEeHUsT NOUCKOBOL CXeMbl U
pewenuss 3a0ay; paziuuames Mooelb
meKkcma u mMooeib peuleHus 3a0adl,
KOHCMPYUpo8ams K OOHOU MoOenu
peuleHUs HeCl0NHCHOU 3a0adu pasHbvle
Mooenu mekcma 3a0adu;, 8vbl0enimy
smanvl  pewlenus — 3a0ayu U
cooepoicanue  Kaxcoo2o0 — smana,
ymemv  8blOUpamMb  ONMUMATbHBLL
MemoO  pewleHus — 3a0ayu U

0CO3HABAMDb 8b100p memooa,
paccmampusams pasiuymbvie
Memoowl, HAxXo0ums pastvle

pewieHuss 3a0aqu, eciu 803MONCHO,
AHATUZUPOBAMb  3amMpPYOHEeHUs Npu
peuieHuu 3a0a4;
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UHMeEPNPemupoBams
BbIYUCIUMENIbHBIE  Pe3YIbmambl 6
3a0ave, UCC1e008amb NOJYYEHHOE
peuteHue 3a0ayu; AHATUUPOBAMDb
6CEBO3MOINCHBLE cumyayuu
83AUMHO20  PACNOJIONCEHUSL — 08YX
00beKmos u uzmenenue ux
Xapakmepucmuk npu COBMeCmHOM
osudiceHuu  (CKOpocmo, epems,
paccmosiHue) npu peuwieHuu 3a0ay Ha
osudiceHue 08yX 00BLEKMo8 Kak 8
O0OHOM, MAK U 8 NPOMUBONOTIONCHBIX
HanpaeieHusx, uccnedosamo
BCEBO3MOJICHbIE  cumyayuu  npu
pewenuu 3a0a4 Ha O0BUdceHue no
pexe,  paccmampusams  paszHvle
cucmembl omcuéma.

I'naBa 4 Apudmernueckas 1 reoMeTprUUecKasi IPOrpecCHu 15

9 Apudmernueckas UucnoBas MOCJIEA0BATEILHOCTb. 7
pOTpeccus [Tpumepsr YHCIIOBBIX

10 ['eomerpuueckas MOCIIEI0BATEIHbHOCTEH. 6
nporpeccus beckoHeuHbIe MMOCIIETOBATEILHOCTH.

Kontposbusie pabotel Ne 5 u Ne 6 | Apudmerrndeckass mporpeccus M e€ 2

CBOMCTBA. I'eomerprueckas
IPOrpECCHsL. Dopmyna obwezo
YleHa U CyMMbl N NepebiX 4YJeHO8
apugmemuueckol 2eomempuyeckoul

OmepupoBaTh Ha 0a30BOM YpOBHE

MOHATUSIMU:  TIOCJIEOBATENBHOCTb,
apupmeTnyeckas nporpeccus,
reoMeTpuyecKas porpeccus;

permarh 3aJa4yd Ha MPOTPECCUU, B
KOTOPBIX  OTBET MOXET  OBITh
MOJTyYEH HEIMOCPEICTBEHHBIM
MOACYETOM 0e3 MIPUMEHEHUS
dbopMys; ONHUCHIBATH  OT/EIIbHBIE
BBIJIAIOTITUECS pe3yIbTaThI,
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u npoepeccui.  Cxoosawascsa
2eomMempuiecKast npozpeccus.
3aoaua  Jleonapoo  Iluzanckozo

(Dubonauwuu) o Kpoauxax, uucia
Dubonauyu. 3aoava 0 wWAXMAMHOU
docke. Cxooumocmo
2eomempu1ecKoll npo2peccuu.

IIOJIy4YeHHBIE B XOJE€ Ppa3BUTUSA
MaTeMaTUKd KaK HayK{; 3HaTh
IIPUMEPBI MaTEMaTUYECKUX
OTKPBITUI ¥ MX aBTOPOB, B CBSI3U C
OTE4YECTBEHHOU 51 BCEMUPHOU
HUCTOPHUEN; IIOHUMATh poib
MaremMaTuKu B pas3Butun Poccum;
onepuposamb NOHAMUAMU.
noc1e008amenbHOCmy,
apugpmemuuecxas npozpeccus,
2eomempu4ecKkas npocpeccust,
pewambo 3adauu Ha
apugpmemuueckyio u
2e0MempuU4ecKyio npozpeccuio,
xapakxmepuzoeamb 8K1a0
BbLIOAIOWUXCA  MAMEMAMUKOE 8
paseumue Mamemamuxku U UHbIX
HAY4YHbIX obnacmetl;, NOHUMAMb POJb
Mmamemamuxu 6 pazeumuu Poccuu

I'maBa 5 DJIeMEHThl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEM 35
11 DJIEMEHTHI CiyuaitHpie OTIBITHI 13
KOMOWHATOPUKHU (9KCIIEpUMEHTBHI), AJIEMEHTapHBIE
12 HauansHble cBeIeHHS ciy4ailHpie  COOBITHS  (MCXOJIBI).
U3 TEOPUH BepositHocTH AJIEMEHTapHbIX 20
BEPOSITHOCTEN coOpiTuii. CoOBITHS B CIy4yalHBIX
KonTtpoarnas paborta Ne 7,8 AKCIIEpUMEHTAX u 2
OJIarONMpUSITCTBYIOLINE

BoiOupats noaxoasiiiuii N3y4eHHbIN
METOJ JUIsI PELIEHUU HW3YyYEHHBIX
TUIIOB ~ MaTeMaTUYEeCKUX  3a]ady;
OIMCHIBATh OTAECIIbHBIEC BbIAAIOIIUECS
pe3ysbTaThl, IOJNYYCHHBIE B XOI€
pa3sBUTUSA MATEMaTUKU KakK HayKW;
3HaTh IPUMEPHl MaTEMAaTUYECKUX
OTKPBITUM M UX aBTOPOB, B CBS3U C
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3JIEMEHTApPHBIC COOBITHSI.
BeposiTHOCTH clTydaiiHBIX COOBITHIA.
OnbeITel ¢ PaBHOBO3MOXHBIMU

AJIEMEHTapPHBIMU COOBITHUSMH.
Kiaccuueckue BEPOSATHOCTHBIE
OMBITHI C WCIOJIB30BAHUEM MOHET H
KyOUKOB. [Ipencrasnenue
COOBITUM C TMOMOIIBIO JUarpaMm
Diinepa. [IpoTHBOIIONOXKHBIE
cOOBITH, 00BeTUHEHHE u
nepeceyeHre coObiTuil. IIpaBuiio
CJIOXKEHUS BEPOSITHOCTEM.

Crnyuaiinbiii Be1OOp. [Ipeacrasnenue
JKCIIEpUMEHTA B BHUJE JIEpEeBa.

HeszaBucumebie COOBITHS.
YMHOX)EHUE BEPOSATHOCTEUN
HE3aBUCUMBIX COOBITHIA.

[TocnenoBarenbHble  HE3aBUCUMBIC
ucneitanud.  IIpencraBnenune o
HE3aBUCUMBIX COOBITUSIX B )KM3HU.
IIpasuno VMHOMCEHUS,
nepecmano8Ku, hakmopuanl 4ucia.
Couemanusi u 4uCio Ccoyemauull.
Dopmyna yucna couemanuil.
Tpeyeonvuux Ilackana. Onvimol ¢
OONBUIUM YUCTIOM PABHOBOIMONCHBIX
91eMEHMAPHBIX coovimuil.

OTEYECTBEHHOU u BCEMUPHOU

UCTOPUEN;

MMOHMMATh POJIb MaTEMAaTHKH B
pa3BUTUH Poccuu;
Xapaxkmepuzoeambu 8K1A0

BbIOAIOWUXCS  MAMEMAMUKO8 8
pazeumue MamemMamuku U UHbIX
HAyyHwlX oOacmell;, NOHUMAms poJib
mamemamuxu 6 paszeumuu Poccuu;
umems npeocmaeiieHue 0
8epOsIMHOCU CAYHAUHO20
CcoObLIMUSL, OYEHUBAMb BEPOSIMHOC
coobimuUsL 8 NPOCMEUuux Cayuasx;
umMemv npeocmasieHue o  poiu
NPaKmuyecKu 00CMOBEepHbIX U
Man08eposmMHbIX cobbimuii;
OYEHUBAMb BEPOSIMHOCIb DEAIbHbIX
cooObImuil U SA6IeHUL 6 HeCHA0NCHBIX
cumyayusix, 061a0ems OCHOBHbLIMU
Memooamu  peueHusi  CHOHCEeMHbIX

3a0au: apughmemuyeckuil,
aneebpauyeckutl, nepeboop
8apuanmos, 2eomempudecKull,

epaghuyeckuil, NpPUMEHAMb UX 8
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU
cumyayusx; onepuposeama
NOHAMUAMU.  CAVYAUHBIL  ONbIM,
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Buviuucnenue  seposmnocmeri 6
onvimax c npumeHenuem
KOMOUHAMOPHBIX dopmyn.
Ucneitanus bepHymu. Ycnex u
Heygadya. BeposiTHOCTH COOBITHH B
CEpHUU UCIIBITaHUN bepHym.
3HAKOMCTBO CO CIIy4YaWHBIMU

BEJTMYMHAMU Ha npuMepax
KOHEYHBIX JUCKPETHBIX CIy4alHbIX
BEJINYVH. Pacnpenenenne
BEpOSAATHOCTEH.  MaremaTudeckoe
OKHUJIaHUE. CaoiicTBO
MaTEMaTU4YECKOro OKHJIaHU.
[TonsTre 0 3akoHE OOJIBIIUX YHUCEIL.
N3smepenue BEPOATHOCTEMN.

[Ipumenenne  3akoHa  OOJIBIIUX
YHCeJI B COIMOJIOTMH, CTPAXOBaHUU,
B 3JpaBOOXpPAaHECHHUH, OOECTICUCHUU
0e30MMacHOCTH HaCeJICHHS B
Ype3BBbIUYAWHBIX CUTYalUsX. Mcmoxu
meopuu 8eposSIMHOCMeEN. CMpPaxo8oe
deno, azapmuule uepwl. b.Ilackany,
A. bepnynnu.

CAVYAUHBLL ~ 6bIOOp,  UCHbIMAHUE,
NeMeHmapHoe Caydatinoe coobvlmue
(ucxo0), Knaccuueckoe onpeoeieHue
BEPOSIMHOCMU CIIYYAUHO20 COObIMUS,
onepayuu HAO CAYYAtHbIMU
coovimusmu, npeocmasisims
uHgopmayuio ¢ NOMowbIO Kpy2os
Dilnepa;,  pewamsv  3a0ayu  NO

KOMOUHamopuxe u meopuu
seposimHocmell Ha OCHOBe
UCNONBL30BAHUS U3YUEHHBIX Mem0o008
u 0b0CcHOBbI8AMD peuenue;
Xapakmepuzoeanb 8KIA0

8bIOAIOWUXCA — MAMEMAMUKO8 8
paszeumue MamemMamuku U UHbIX
HayuyHvlx obacmeti, HOHUMAMb POlb
mMamemamuxu 6 paseumuu Poccuu

IToBTOpenue. Pemenne 3amad. MIToroBele KOHTPOJIBHBIE paOOTHI (32 TIEPBOE

MIOJIYTOJIME U 32 T'OJ)

28

Utoro

132
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OIIMCAHUE YYEBHO-METOAUYECKOI'O
N MATEPHAJIBHO-TEXHUYECKOI'O OBECIIEYEHHSI
OBPA30OBATEJBHOU JEATEJIBHOCTH

Y4eOHo-MeTOqUYeCKHE MATEPUAJIBI

1. YMK

Anrebpa. 8 wmacc : ydeb. mis oOmeobpaszoBar. yupexnenuii / FO.H.
MakapsiueB, H.I'. Munntok, K.. Hemkos, C.b. CyBopoBa; noxa penaxuueit C.A.
TemsikoBckoro. — M : TIpocsemienue, 2019 — 287 c. : uin.

Anrebpa. 9 kmacc : yudeb. mis obmieoOpaszoBar. yupexaeHud / FO.H.
Makaperues, H.I'. Munarok, K.M. Hemkos, C.b. CyBopoBa; nox peaakiuend C.A.
TenaxoBckoro. — M : IIpocsemnienue, 2019 — 271 c. : ui.

2. TexHnueckue cpeacTBa
2.1. TlepcoHanbHBIN KOMITBIOTED
2.2. MynbpTumenuitHas 1ocka

3. YueOHO-IpaKTHYeCKOe 000pYy/A0BaHHE

3.1. AynuTopHas ToCKa ¢ MAarHUTHOM IMTOBEPXHOCTHIO

3.2. KOMIJIEKT HHCTPYMEHTOB KJIACCHBIX: TUHEHKA, TPAaHCTIOPTHP, YTodbHUK (30°,
60°), yronbHuk (45°, 45°), UIMPKYIIb
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