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PABOYASA TTPOT'PAMMA
0 MATEMATHKE
7-9 KIIACCBI

e 1. Hacrosimas pado4asi nporpaMMa HallMCaHA HA OCHOBAHHMHU CJIeYIOIMX HOPMATHBHBIX
AOKYMEHTOB:

Paboyast mporpamma cocTaBieHa Ha OCHOBE:

e Koncturynus Poccuiickoit @enepanun.

e OenepanbHbli 3aKk0H OT 29 nexadbps 2012 r. Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Denepauuny.

e Vxa3 Ilpesunenta P® ot 21 wmrons 2020 r. Ne 474 «O HaIMOHANBHBIX LENAX Pa3BUTHS
Poccuiickoit eneparnu Ha nepuos 10 2030 romay.

e [ToctaHOoBNIEHNE [ TaBHOTO roCcyaapcTBEHHOTO caHUTapHOro Bpada Pocculickoit denepanuu ot
28 saBapst 2021 roma Ne 2. «OO0 yTBepkaeHUM caHUTApHBIX TpaBwil U HopM CanlluH 1.2.3685-21
«'urneHnvyecKkre HOpMaTUBbI U TPeOOBaHUS K 00ECTICUEHUIO O€30TTaCHOCTH | (MK ) O€3BPEAHOCTH ISt
yenoBeKa (PakTopoB cpesibl OOUTaHUSD.

e Pacniopspxenue [IpaButensctBa PO ot 29 mas 2015 r. Ne 996-p «O06 yrBepxkaenuun Crpareruu
pa3BuTus Bocniutanusa B PO wa neprox 1o 2025 r.».

e OesiepallbHBI  TOCYAAPCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAApT OCHOBHOIO  OOWIEro
obOpazoBanus (yTBepKaEH nMprkazoM MunuctepcTa oopa3zoBanus U Hayku PO ot 17 gexadbps 2010 r.
Ne 1897

e OenepalibHBINA TOCYIAPCTBEHHBIM 00pa30BaTENbHBIN CTAaHAAPT CPEIHEro 00Imero oopa3oBaHus
(yrBepxkaéH mpukazoM MuHHCTEpcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 r. Ne 413)

e [Ipuka3z MunoOpuayku Poccun ot 31.03.2014 Ne 253 (pen. ot 05.07.2017) «O06 yTBepKaeHUN
(denepanbHOrO nepedHs yueOHHMKOB, PEKOMEHIYEMbIX K HCIIOIb30BAaHUIO MPU peau3alii UMEIOIINX
rOCY/IapCTBEHHYIO aKKPEIUTAIUI0 00pa30oBaTelbHBIX IMPOTrpaMM HAuyalbHOrO OOIIEro, OCHOBHOIO
o01ero, cpeaHero ooIIero oopa3oBaHMM.

e[Ipukaz Munnpocsemenuss Poccun ot 28.12.2018 Ne 345 (pea. ot 22.11.2019) «O
denepanbHOM MepedyHe y4eOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO MPH pealn3alul UMEIOLINX
rOCy/IapCTBEHHYIO aKKpeAUTaluio 3 00pa3oBaTeNbHBIX MPOTpaMM HadyajbHOTO OOIIEro, OCHOBHOI'O
o01ero, cpeaHero ooIero oopa3oBaHMM.

e [Ipuka3 MunuctepctBa npocseuieHus: Poccuiickoit ®enepanuu ot 20.05.2020 Ne254 «O6
yTIBEpkACHUU (hefepanibHOro MepeuHs y4eOHUKOB, JOIMYIIEHHBIX K UCIOJIB30BaHUIO MIPH peallu3alun
MMEIOIUX TOCYJapCTBEHHYIO aKKpEeAUTAIUI0 00pa30BaTEeNbHBIX IMPOTrpaMM HAYadbHOTO OOIMIEro,
OCHOBHOTO 00IIero, cpeaHero ooOmero o60pa3oBaHUS OpraHU3alMsIMH, OCYIIECTBISIOIIUMU
00pa30BaTeNbHYIO AEATEIBHOCTbY.

e [Ipuka3z Munucrepcra npocsenienuss Poccuniickont @enepaunn ot 23.12.2020 Ne 766 «O
BHECEHMM M3MEHEHUH B (elepaibHbIil NepeueHb y4eOHUKOB, JOMYLIEHHBIX K HCIOJIb30BAHUIO IPU
peanu3ay UMEIOIIUX TOCYJApCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeNbHBIX MPOTpaMM HayalbHOTO
00111er0, OCHOBHOTO O0IEro, CPEeAHEro 001Iero oopa3oBaHus, OCYIIECTBISIOINMU 00pa30BaTEIbHYIO
JEATEIIbHOCTD, YTBEPKJICHHBIN NpuKa3oM Munucrepcrsa npocseuieHust Poccuiickonn denepaunuu ot
20 mas 2020 1. No 254».

e[lpuka3 MuHuctepcTBa Haykd U Bbicmiero oOpasoBanus Poccuiickoit ®enepauuu,
MunuctepctBa npocsemenus Poccuiickoir eneparnuu ot 30.06.2020 Ne 845/369 «O06 yrBepxkaeHUn
ITopsinka 3auera opraHu3anuei, OCYIIECTBIAIONIEH 00pa30BaTEIbHYIO AEATENBHOCTh, PE3yIbTAaTOB
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OCBOCHHUS OOYYArONIMMHKCS YYEOHBIX MPEIMETOB, KYpCOB, JUCHUIUIMH (MOJIYJeH), TPaKTUKH,
JOTIOJTHUTEBHBIX  00pa30BaTENbHBIX IMPOTPaMM B JPYTrUX OPraHU3alMsX, OCYIIECTBISIONINX
00pa30BaTEILHYIO ICATEIBHOCTDY.

e[lpuka3 MuHuctepcTBa Haykd U Bbicmiero oOpasoBanust Poccuiickoii ®eneparum,
Munuctepcta npocsenieHus Poccutickoit ®enepanuum ot 05.08.2020 Ne 882/391 «O06 opraHmu3anuu u
OCYILIECTBIICHHH  00pa3oBaTeIbHONM 4  NeSITeIbHOCTH TpH  ceTeBoi  (opme  peanmzanmu
00pa30oBaTENbHBIX TPOrPAMMY.

e [Ipuka3 Munucrepcta npocsemienus PO or 11.12.2020 Ne 712 «O BHeceHUH U3MEHEHUIl B
HEKOTOpbIe (eepabHble TOCYIapCTBEHHbIE 00pa30BaTebHBIC CTaHAAPTHI 00IIero 0Opa3oBaHUS 10
BOTIPOCAM BOCITUTAHHS O0yJArOIIIUXCS.

ellpukaz or 22 mapra 2021 1. Ne 115 «OO6 yrBepkAeHUM TNOpSAAKA OPTraHU3ALUU U
OCYILIECTBIICHUS] 00pa30BaTEIbHOMN JESTENbHOCTH IO OCHOBHBIM 00111€00pa30BaTEIbHBIM [IPOrpaMMaM
— oOpa3oBaTeIbHBIM TIpOrpaMMaM HauyaJbHOTO OOINEr0, OCHOBHOTO OOIIEro M CpeIHero oOIero
00pazoBaHUs.

e [IpumepHas ocHOBHasi oOpa3oBaTelibHasi IporpaMMa OCHOBHOTO 00I1Iero oopa3oBaHUsl.

e [I[pumepHas ocHOBHas 00pa3oBaTeNbHAs IPOrpamMma CpeTHero 001ero oopa3oBaHumsL.

e[Ipumepnas mporpamma BocnuTanusa. OpoOpeHa pemenueM (denepaibHOTO  y4eOHO-
METOIMYECKOTO 00BETUHEHHUS IO 00IIeMy 00pa3oBaHuto, PoToKoy oT 2 utoHs 2020 r. Ne 2/20).

e [luceMo MunucrepctBa obpazoBanusi u Hayku P® ot 18 aBrycra 2017 r. Ne 09-1672 «O
HampaBiIeHHd MeTOAMYeCKHX PEKOMEHJAINA 10 YTOYHEHHIO TOHSTHS W COJCpKaHUS BHEYPOUHOU
NEeSITeNbHOCTH B paMKax peajM3allid OCHOBHBIX 0OIIe00pa30BaTeIbHBIX MPOrpamMM, B TOM YHUCIIE B
YacTU MPOEKTHOM JeATEIbHOCTH.

e Meroanueckue pexkomenaaruu ®I'BHY «DUIIM» no moarotroBke K MTOTOBOWM aTTECTAlMH,
pa3paboTaHHBIE HA OCHOBE aHaJM3a, THUNUYHBIX omuOok 5 ywyactHukoB [MA-9 u T'MA-11 mo
MaTeMaTHKe.

e udpopmanmonnoe muceMo AO «M3aatenbetBo «IIpocsemienue» ot 04.03.21 Ne331/21.

e Mudpopmanmonnoe muceMo AO «M3marenbctBo «IIpoceemenue» ot 01.10.20r. Ne1582/20

e OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl cpeaHero obmero oopazoBanuss MBOY «lllkoma Ne
18»;

U OPHEHTHPOBAHA HA HCNOJIL30BaAHME Y4eOHO-METOANYEeCKOTr0 KOMILIEKTA:

[Iporpamma «MaremaTtukay, 7-9 Kj1acchl, aBTOPbI:

- «Anrebpa 7» /HO.H. Makapserues, H.I'. Munaiok u ap. M.: [Ipocsemnienue 2022
- «Anrebpa 8» /HO.H. Makapserues, H.I'. Munatok u ap. M.: [Ipocsemnienue 2022
- «Anrebpa 9» /FO.H. Makapsrues, H.I'. Munatok u np. M.: Ilpocsenienue 2022
- «["'eomerpus 7-9» /A.B. Iloropenos. M.: IIpocsemenue 2020

- «[eomerpus 7-9» [JI.C. Atanacsi, u ap. M.: IIpocseruenue 2023

OO0111e€e KOJIMUECTBO 4acoB — 544 yaca;



H.TIaHI/IpyeMbIe NpEeAMETHBIC PE3YJIbTAThI 0CBOCHUS 06pa30BaTeJ’IBHOI7I NMporpaMmmal
NMpeacraBjJ€Hbl ¢ YY€TOM Cl'[eIII/I(bI/IKI/I coacpkaHusl MPEeAMETHBIX odJacTeii.

Boinycknuk MBOY llkosna Ne 18 r. 0. Camapa nayuurces:
| B unanpasnenuu auunocmnoco pazeumus.:
* (QopmupoBaHHE TPEICTABICHUNA O MaTeMaTHKE, KaK YacTH OOIIeYeIIOBEYECKOH KYIBTYpPHI, O
3HAYUMOCTH MaTEMATHKH B Pa3BUTHH IUBIJIN3AIUN U COBPEMEHHOTO O0IIECTBa;
* pPa3BUTHE JIOTHYECKOTO U KPUTHIECKOTO MBIIIUICHUS, KYJIBTYPBI PEUH, CIIOCOOHOCTH K YMCTBCH-
HOMY 3KCIICPUMEHTY;
* (QopMHpOBaHNE HHTEIUICKTYAJIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJI0JIe-
HUIO MBICIIUTEIIBHBIX CTEPEOTHIIOB, BEITCKAIOIINX U3 OOBIJICHHOTO OITBITA;
* BOCIUTAHWE KAYECTB JIMYHOCTH, OOECIICUMBAIONINX COIMAIBHYI0 MOOMIBHOCTB, CIIOCOOHOCTH
MIPUHUMATh CAMOCTOSTEIHHBIC PEIICHHS;
* (OpMHUPOBAHHE KAYECTB MBIIUICHUS, HEOOXOUMBIX JUISl aJalTallid B COBPEMEHHOM HH(pOpMa-
ILIHOHHOM OOIIECTBE;
* pa3BHUTHE HHTEpEca K MaTEMAaTHIECKOMY TBOPUYECTBY M MATEMaTHUECKUX CIIOCOOHOCTEI;
Il B memanpeomemnom nanpaenenuu:
* pa3BUTHE NPEJCTABICHUA O MaTeMaTHKe Kak (opMe ONMHCaHHs U METOJIE MMO3HAHUS JICHCTBU-
TENBHOCTH, CO3JaHHE YCIOBUH [UIS TPHOOPETEHUS TEPBOHAYAIHLHOTO OIBITa MATEeMaTHYECKOTO
MO/ICTTUPOBAHMUS;
* (opmMupoBaHHE OOIMMX CIIOCOOOB WHTEUICKTYadbHOW NEATEIBHOCTH, XapaKTEPHBIX IS MaTe-
MaTUKA M  SBIITIONINXCS OCHOBOHM ITO3HABATEIIBHOM KYJIBTYPBI, 3HAYMMOM JUIS Pa3IMIHBIX Cdep
YeJIOBEYECKOM JIeSITEIbHOCTH;
1. B npeomemnom nanpasnenuu.:
* OBJIaJICHME MAaTeMAaTUYECKUMHU 3HAHUAMU U YMEHHUSIMH, HEOOXOTUMBIMU JUISl MPOJOKCHUS
o0pa3oBaHus, U3YYEHUS CMEXHBIX JUCLUHUIIINH, IPUMEHEHHSI B TOBCETHEBHOM KU3HU;
* co3nanue (hyHIaMeHTa AJIi MaTeMaTH4eCKOro pa3BUTHUS, GOPMUPOBAHUS MEXaHU3MOB MBIIILJIE-
HUS, XapaKTePHBIX U1 MaTeMaTHYECKOU JesITeNbHOCTH.
3aoauu:
® OBJAJETh CUCTEMON MaTeMaTUYECKUX 3HAHUI M YMEHUH, HEOOXOAMMBIX UIsl PUMEHEHHS B
MPAKTUYECKON JESITeNbHOCTH, U3yYEHUN CMEKHBIX AUCLHUILIINH;

® CIOCOOCTBOBaTh HWHTEIUICKTYyalbHOMY pPa3BUTHIO, (OPMUPOBATH KauecTBa, HEOOXOJUMBIE
YeloOBEeKy JUId IIOJIHOLIGHHOM KW3HU B COBPEMEHHOM OOIIecTBEe, CBOWCTBEHHBIC
MaTeMaTH4YeCKOW JEeSTeIbHOCTH: SICHOCTH M TOYHOCTH MBICIH, HMHTYMIIMH, JIOTHYECKOTO
MBIIILJICHHS, IPOCTPAHCTBEHHBIX MPEJICTABICHUI, CHOCOOHOCTH K MPEOJI0JICHUIO TPYAHOCTEH;

e (opmupoBaTh mpencTaBieHHUs 00 UAESIX U METOJAX MATEeMAaTUKH KaK YHHUBEPCAJIBHOTO f3bIKa
HAyKH U TEXHUKH, CPEACTBAX MOJICIUPOBAHUS SBJICHUI U IPOIECCOB;

® BOCIUTHIBATh KYJIbTYPY JHUYHOCTH, OTHOILIEHUE K MAaTEeMAaTUKH KaK 4acTH OOIIEeYeI0BEYECKOM
KYJIBTYpBI, UTPAIOIIei 0COOYI0 POJb B OOIIIECTBEHHOM Pa3BUTHH.

Cooeporcanue mamemamuiecko2o oo6pa308ams.

Cooeporcanue mamemamuuecko2o ob6paszosanus B OCHOBHOHM IIKojie (GOpMUpYETCS Ha OCHOBE
(GyHIAMEHTAJILHOTO fA]pa IIKOJIBHOTO MaTreMaTH4eckoro oOpazoBaHus. OHO B OCHOBHOM IIKOJIE
BKJIIOYAET CIICAYIOIIME pa3fieibl: apugmemuxa, ancedopa, @QyHKYuu, 6eposmHocmsb U CMAamucmuxa,
eeomempus. Hapsiiy ¢ 3TUM B HEro BKJIFOUEHBI JIBA JIOTIOJIHUTENbHBIX pa3/ieNia: J102UKad U MHOJCeCmEd,
MamemMamuxa 6 UCMOPUYECKOM pazéumuu, 4YTO CBA3aHO C peanu3anueil nene oOumenH-
TEJJIEKTYaJIbHOTO U OOIIEKYIbTYpHOTO pa3BuTHs ydamuxcs. CoaepikaHue KaKJ0ro U3 3THUX pas3/ieioB
pa3BOpaYMBAETCS B COJEP’KATEIbHO-METOAMYECKYIO JIMHHIO, MPOHU3BIBAIOIIYIO BCE OCHOBHBIE DPa3-
JIeTIbl COJIEpKaHU MAaTeMAaTHUYEeCKOTO0 00pa30BaHus Ha JAHHOM CTyNeHH 00ydeHusl.

Conepxanue paszziena «ApupMeTHKa» CIYXKHUT 0a30i s JaTbHEUIIET0 M3y4eHHs YYalluMHUCS
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO MX JIOTMUYECKOTO MBIIICHHS, (POPMHUPOBAHUIO YMEHUS MOJIb-
30BaThCsl QJITOPUTMAMM, a TakKe NPUOOPETEHUIO0 TMPAKTHUYECKHMX HABBIKOB, HEOOXOJAWMBIX B
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IIOBCEITHEBHOM XU3HU. PasBUTHE MOHATHA O YMCIIE B OCHOBHOM IIKOJIE CBA3aHO C PALlMOHAIBHBIMU U
UppalMOHAIILHBIMUA YHCIaMHU, (OPMHPOBAHMEM TEPBUYHBIX NPEACTABICHUNH O JEHCTBUTEIHHOM
yyclie. 3aBEpLICHUE YMCIOBOM JIMHUU (CHUCTEMAaTU3allMsl CBEIECHUM O JEHCTBUTENBHBIX 4YMCIAX, O
KOMIUIEKCHBIX YHCJIaX), TaK K€ Kak W OoJiee CI0XKHBbIE BOMPOCH apupmMeTuku (anroput™m EBkimpa,
OCHOBHas TeopemMa apu(METUKH ), OTHECEHO K CTYIEHHU 00IIEero cpeaHero (I0JIHOTO) 00pa3oBaHusl.

Conepxanne pazzaena «AJredpa» HarpaBlieHO Ha (GOPMHUPOBAHHE Yy YUAITUXCS MATEMaTHYECKOTO
anmapara Ui PeleHHs 3a1a4 U3 Pa3sHbIX pa3/ieJIOB MaTEMAaTUKN, CMEKHBIX IIPEIMETOB, OKPYKAIOIIEH
peaIbHOCTH. SI3bIK anreOpbl MOJYEPKUBACT 3HAUYEHHWE MaTEMaTUKU KakK $3bIKa Ul MOCTPOEHUS
MaTeMaTHYECKUX MOJEJIel MpOLECCOB M SIBJIEHUM peanpbHOro Mupa. B 3agaum usydeHus anreOpsl
BXOJST TAaKXKE Pa3BUTHE aJTOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJMMOT0, B YaCTHOCTH, ISl YCBOCHUS
Kypca WH(POPMATUKH, OBJAJICHHUS HaBBIKAMH JEIyKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (pOopM BHOCHUT creun(uyeckuil BKJIAJ B pa3BUTHE BOOOpPaXEHHS ydallUXcCs, HX
CIOCOOHOCTEH K MaTeMaTu4ecKoMY TBOpUYECTBY. B OCHOBHOII 1IKOJIe MaTepua rpynIupyeTcsi BOKPYr
palMOHAaIbHBIX BBIPAYKEHUI, a BOIIPOCHI, CBA3AHHBIE C UPPALIMOHATIBHBIMH BbIPAXEHUSIMH, C TPUTOHO-
METPUUYECKUMHU (PYHKUIMSIMU U MPeoOpa3oBaHMUSIMM, BXOJAT B COJAEpKaHHME Kypca MaT€MAaTHKH Ha
cTapuieil cTyneHn 00y4eHus B LIKOJIE.

Conepxanue pasaena «@yHKIMN» HAlLlEJICHO Ha MOJYYeHHUE IKOJIbHUKAMH KOHKPETHBIX 3HAHUN O
GYHKIMM Kak BakKHeHIIeld MaTeMaTUYecKOW MOJAENH JJIsl ONMMCAHUS U UCCIIeI0OBAaHUS pa3HO0Opa3HbIX
npoueccoB. M3ydyeHne 31oro Marepuana cnocoOCTBYET Pa3BUTHUIO Y YUAIIUXCSl YMEHUSI UCIOJIb30BATh
pa3iauyYHble S3BIKM MaTEMaTHKU (CIOBECHBIM, CHUMBOJIMYECKHH, Tpaduyeckuii), BHOCHUT BKJIaJl B
(bopMHpOBaHKE MTPEACTABICHUNA O POJIM MATEMATUKK B Pa3BUTHU LUBUIM3ALIUN U KYJIbTYPHI.

Paznen «BeposiTHOCTH M CTATHCTHKA» — 00s3aTeNbHBIII KOMIOHEHT IIKOJLHOTO 00Opa3oBaHMUs,
YCUJIMBAIOIIUK €ro MPUKIAAHOE M IMPaKTUYEeCKOe 3HadeHHe. DTOT MaTepuaid HeoOXOIuM, Mpexae
BCEro, A (JOpMHUPOBAHUA y ydalIMXCsl (QYHKLIHMOHAIBHOM I'PAMOTHOCTH - YMEHUI BOCIIPUHUMATh U
KPUTHYECKH aHAIU3UpOBaTh HHGOPMALMIO, IMPEICTABICHHYI0 B Pa3IUYHBIX (hopMax, MOHMUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX PEAJIbHBIX 3aBUCUMOCTEHN, IIPOBOAUTH NMPOCTEUIINE BEPOSATHOCTHBIC
pacuerbl. l3ydyeHue OCHOB KOMOMHATOPHKHM IIO3BOJIMT YdYallMMCS paccMaTpuBaTh CIlydad,
OCYILIECTBIIATh Mepedop M IMOJACYET 4YMCIa BAPUAHTOB, B TOM YHUCIIE B MPOCTEHIINX MPUKIAIHBIX
3a/1a4ax.

IIpy u3y4eHMM CTATUCTHKU M BEPOSITHOCTH PACIIHUPSIOTCS NPEICTABICHUS O COBPEMEHHOW Kap-
THHE MHpa M METOJIaX €ro Mccie1oBaHus, (GOpMUPYETCsl IOHUMaHUE POJIM CTATUCTUKU KaK UCTOYHHUKA
COLIMAJIBHO 3HAaYMMOM MH(OPMAIMHY, U 3aKJIaJAbIBAIOTCSI OCHOBBI BEPOSTHOCTHOI'O MBIIIIJICHUS.

Lenb copeprkanus pasznena «['eoMeTpus — pa3BUTh y ydYalllUXCs NPOCTPAHCTBEHHOE BOOOpaxe-
HUE U JIOTMYECKOE MBIIIIEHHE IyTeM CHCTEMaTHYECKOro M3y4eHHs] CBOWCTB MeOMETpPUUYECKUX (QUTyp
Ha IUIOCKOCTH U B IIPOCTPAHCTBE U IPUMEHEHMSI 3TUX CBOWCTB IIPU PELICHUH 33124 BBIYUCIUTEIBHOIO
U KOHCTPYKTHMBHOIO Xapakrepa. CyllecTBEHHas poJib IPU 3TOM OTBOAWUTCS Pa3BUTHIO T'€OMETpU-
yeckod wMHTynuuu. CodeTaHue HAISAHOCTH CO CTPOrOCTBIO SIBJISIETCS HEOTHEMIIEMOM YacCThbIO
reoMeTpUYecKuX 3HaHui. Matepuai, oTHocsAmumiics Kk 6iokam «KoopauHate» u «Bekropbl», B 3HaUu -
TEJNbHOM CTENEeHU HeceT B cebe MEXIIpPEeIMETHble 3HaHMs, KOTOpble HaXOAAT NPUMEHEHHE, KaK B
Pa3IMYHBIX MaTEMATUYECKUX AUCLHUIUIMHAX, TAK U B CMEXHBIX IIPEAMETaX.

Oco6eHHOCThIO pa3ziena «JIoruka 1 MHOXKeCTBa» ABIISETCS TO, YTO MPE/ICTaBICHHBIA B HEM MaTe-
puan NPEeUMYILECTBEHHO HM3y4aeTcs U HUCIHOJIB3YETCS B XOAE PACCMOTPEHUS DPA3IMUYHBIX BOIIPOCOB
kypca. COOTBETCTBYIOUIMI MaTepuan HaLEJIeH Ha MAaTeMaTH4eCKOE pPa3BUTHE  YyYallUXCs,
(dbopMupoBaHHE Y HUX YMEHHS TOUHO, CKaTO U SICHO U3JIaraTh MbICIH B YCTHOM M MUCbMEHHOM peyH.

Paznen «MaremaTtuka B HMCTOPHYECKOM PAa3BUTHM» IIpeJlHa3HaueH I (HOpMUPOBAHUS
MIPEJCTAaBICHUNA O MaTeMaTHKe KaK YacTH YeJIOBEYECKON KyJIbTYpbI, JUIS OOIIEro pa3BUTHS MIKOJIbHU-
KOB, JUIS CO3JaHus KyJIbTYpPHO-HCTOpUYECKOH cpeasl oOydenus. Ha Hero He Bblmensercs
CIELUATIbHBIX YPOKOB, YCBOCHHUE €T0 HE KOHTPOJIMPYETCs, HO COAEpIkKAHUE ITOrO pa3jerna OpraHudHo
NPUCYTCTBYET B Y4eOHOM IHpollecce Kak CBOEro poja T'yMaHUTapHBIH (OH HpU PACCMOTPEHHU
npoOIeMaTHKU OCHOBHOTO COJEP)KaHUSI MAaTEMaTHIeCKOro 00pa3oBaHHUsL.

IleHHOCTHBIC OPHEHTHPHI COAEP:KaHHUS Yy1eOHOI0 peAMeTa



Marematudyeckoe oOpa3oBaHUE WIPAaeT BaKHYIO POJib, KaK B MPAKTHYECKOH, TaK M B TYyXOBHOW KH3HH
obmectBa. I[IpakTHdeckas CTOpOHa MaTeMaTHUECKOro 0Opa3oBaHHs CBsi3aHa ¢ (POPMHPOBAHHEM CIOCOOOB
JeATeIbHOCTH, TyXOBHAs — C MHTEIUICKTYaJbHBIM Pa3BUTHEM UelloBeKa, popMUpOBaHUEM XapaKTepa U o0men
KYJIBTYPBI.

[IpakTryeckass TONE3HOCTh MaTeMaTHKH OOYCIOBIIEHa TEM, 4YTO €€ NPEAMETOM SBIIOTCS (QyHHa-
MCHTAJIbHBIC CTPYKTYPBI PCaJIbHOI'0 MHUpa: MPOCTPAHCTBCHHBLIC (I)OpMBI N KOJIMYECTBCHHBIC OTHOILICHUSA — OT
HpOCTCﬁIHHX, YCBanBAaCMbIX B HECIIOCPCACTBCHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, HCO6XOI{I/IMI>IX AJId pa3BU-
TUA HAYYHBIX U TCXHOJIOTMYCCKUX I/IILCI\/'I. bes KOHKPCTHBIX MAaTCMAaTUUYCCKUX 3HAaHUN 3aTPyJHCHO IMOHHMMAaHHEC
NPUHIUIIOB yCTPOWCTBA M UCIOJB30BAaHMSI COBPEMEHHOM TEXHUKH, BOCHPUSATHE U HWHTEpIpeTanus
pa3zHoo0pa3HOW COLMANBEHON, SKOHOMUYECKOH, MOTUTHIECKON MHPOpMauy, Manodh(eKTHBHA MOBCEIHEBHAS
IMpaKTU4YCCKasd ACATCIbHOCTD. Ka>1<):[0My YCJIIOBCKY B CBOEM JKU3HHU MPUXOAUTCA BBINIOJIHATE JOCTATOYHO CJIOK-
HBIC PaCUuCThbl, HAXOAUTH B CIIPABOYHHKAX HYKHBIC (I)OpMYJ'IBI " IPUMCHATH UX, BJIAACTh NPAKTUYCCKUMHU IIPHUEC-
MaMH T€OMETPUYECKUX U3MEPEHHI W MOCTPOSHUH, YMTaTh WHPOPMAIHUIO, MPEACTABICHHYIO B BHJy TaOJIHII,
MarpamMM, TpauKOB, MOHUMAaTh BEPOSTHOCTHBIA XapaKTep CIy4YaiHBIX COOBITHI, COCTABISTH HECIOXKHBIE
aJITOPUTMBI U 1.

Be3 6a3oBoii MaTeMaTHUYECKOM MOATOTOBKHA HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UYETOBEKOM.
B mixone maTemaTHka CJIIYKUT OIOPHBIM MPEAMETOM AJId U3YUCHUA CMEKHBIX AUCHUIIINH. B nocne mkonbHOM
JKU3HU peajbHOW HEOOXOAMMOCThIO B HAIM JHU SIBJIACTCS HENPEPhIBHOE 0Opa3oBaHHE, YTO TpeOyer
TIOJTHOIIEHHOM 0a30BOM 001Ie00pa30BaTeILHOM MOATOTOBKY, B TOM YHCIIE M MaTeMarndeckoi. 1 HakoHel, Bce
Oorbllle creNMabHOCTEH, TJe HEoOXOAUM BBICOKHN YpOBEHb OOpa30BaHUS, CBSI3aHO C HEMOCPEICTBEHHBIM
MpPUMEHEHNEM MaTeMaTUKU (3KOHOMHKA, Ou3Hec, (QuHaHCHL, (Pu3nKa, XUMUS, TeXHUKA, WHPopMmaTHKa, OHO-
JIOTHS1, TICUXOJOTH U JIp.). Takum 0b6pazom, pacmupsieTcsi Kpyr MIKOIBHUKOB, IS KOTOPBIX MaTeMaTHKa CTaHO-
BUTCs 3HAYUMBIM IPEAMETOM.

Jlnst KU3HH B COBPEMEHHOM OOIIECTBE BaKHBIM SIBISETCS (POPMUPOBAHUE MATEMATHUECKOTO
CTUJI MBIIUICHUS, TPOSIBIAIONIEIOCS B OIPENEICHHBIX YMCTBEHHBIX HaBblKax. B mpomecce wma-
TEMAaTHUYECKON NEATEIbHOCTH B apCeHal NPUEMOB M METOJOB YEJOBEYECKOI'O MBIIUICHHS €CTECT-
BEHHBIM 00pa30M BKJIIOYAIOTCS WHAYKLIMUS WU JeAyKuus, oOoOLIeHHMEe M KOHKpETH3allMsl, aHalu3 Hu
CUHTE3, Kiaccu(ukalus ¥ cucTtemMaTu3anus, adcTparupoBanue u aHanorus. OObEKTbl MaTeMmaruye-
CKHX YMO3aKJIIOUEHUN W MpaBUiIa UX KOHCTPYMPOBAHUS BCKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOE-
HUH, BbIpadaThIBAlOT yMEHUS (GOPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBaTh CYXKJEHUS, TEM CaMbIM
Pa3BHUBAIOT JIOTMYECKOE MBIIUIEHUE. Beaymias posib MpUHAUIEKUT MaTeMaTHKE B (OPMUPOBAHUU
QITOPUTMUYECKOTO MBIIIJIEHUS U BOCIUTAHWM YMEHHUM NI€HCTBOBAaTh MO 33JlaHHOMY aJrOpPUTMY M
KOHCTPYHpPOBaTh HOBBIE. B Xone pelieHus 3ajady — OCHOBHOM y4eOHOU AeATeNbHOCTH Ha ypoKax
MaTEeMaTUKHA — Pa3BUBAKOTCS TBOPUYECKAS U IPUKIIAIHASA CTOPOHBI MBIIIJICHUS.

OOyuyeHre MaTeMaTUKE [aeT BO3MOXKHOCTh pPa3BUBAaTh Yy Y4YaIIUXCS TOYHYH, SKOHOMHYIO W HH-
(hopMaTHBHYIO pedb, YMEHHE OTOMpaTh Hamboliee MOAXOMAIINE SI3BIKOBBIE (B YaCTHOCTH, CHMBOIUYECKHE,
rpaduIecKue) CpencTa.

MartemaTtrdyeckoe 00pa3oBaHHWE BHOCHUT CBOM BKJIaq B (OPMHpPOBAaHUE OOIIEH KyJIbTYpHl YeEIIOBEKa.
Heo0xoauMpIM KOMIOHEHTOM OOLIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHHMH SBJISIETCS 00IIee 3HAKOMCTBO C
METO/IaMH MO3HAHUS ACHCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE U METOJE MaTEMAaTUKHU, €0 OTIUYHS OT
METO/IOB €CTECTBEHHBIX M T'yMAaHHTapHBIX HayK, 00 OCOOCHHOCTSX NMPUMEHEHHsS] MAaTEMaTHUKU IJIS PELICHUS
HAy4HBIX U IPUKIAAHBIX 3a7a4.

W3yueHne maTteMaTuku CIOCOOCTBYET ICTETHYECKOMY BOCIMTAHHIO YENOBEKa, MOHUMAHUIO KPAacOThl U
U3ALIECTBA MATEMAaTHUECKUX PACCYKICHUH, BOCIIPHITUIO T€OMETPHUECKUX (POPM, YCBOCHHUIO HJIEH CUMMETPHUH.

Hcropust pa3BuTus MaTeMaTH4YeCKOro 3HAHMS JaeT BOSMOXKHOCTH IOIIOJHHUTBH 3arac MCTOPHUKO-HAYUHBIX
3HaHUH MIKONBHUKOB, C)OPMHUPOBATH y HHUX IPEICTABICHHS O MaTeMaTHKE KaK 4YacTH OOLIEYesIOBEYECKOH
KyJBTYpbl. 3HAKOMCTBO C OCHOBHBIMU HMCTOPHYECKMMH BEXaMH BO3HHUKHOBEHMS M Pa3BUTUS MaTeMaTHUECKOH
HayKd, C MCTOPHEH BENMKUX OTKPHITUH, WMEHaMH JIOJed, TBOPUBIIMX HAayKy, JODKHO BOWTH B
WHTEJJICKTYaIbHBIA 0arax KakKa0ro KyJbTypPHOTO YeJI0BEeKa.

Pe3yabTaThl H3yueHUs1 y4eOHOr0 mpeaMera

I/IBY‘ICHI/IG MaTEeMaTHKH B OCHOBHOM IIIKOJIE Ja€T BO3BMOXXHOCTb o6yqaroumMc;1 AOCTHUYb CICAYIOIIUX
PE3YJIbTATOB PA3BUTHA:

I B auunocmuom nanpaenenuu:
. YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOM U TUCbMEHHOM



pedu, MIOHUMATh CMBICI IIOCTABJICHHON 3a/1a4y, BBICTPAUBATh apryMEHTALUIO, IIPUBOIUTh
IIPUMEPBI U KOHTPIIPUMEDBI;

. KPUTHUYHOCTH MBIIIUICHUS, YMEHHE PACMIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bI-
BaHUs, OTJINYATh TUIIOTE3Y OT (paKTa;

. MPECTaBICHUE O MAaTEeMAaTUYECKOH HayKe Kak chepe 4emoBeUecKoi NesiTeIbHOCTH, 00
JTanax ee pa3BUTHS, O €€ 3HAYUMOCTH JJISl PA3BUTHS [IUBUJIH3AINH;

. KpPEaTUBHOCTh MBIIIICHNS, WHUIMATHBA, HAXOIYMBOCTb, AKTHBHOCTh NpPU PEIICHUHU
MaTeMaTHYeCKUX 3a]1a4;

. YMEHHUE KOHTPOJHMPOBATH MPOLECC M PE3YNbTaT YIEOHOW MAaTeMaTHIECKOH JesiTeIbHO-
CTH;

. CMOCOOHOCTh K 3MOIMOHATIBLHOMY BOCIPHITHIO MaTeMaTH4eCKUX OOBEKTOB, 3ajad,

pEILICHUH, PACCYKICHHI;
B memanpeomemnom nanpasnenuu:

* IepBOHAYaJbHbIE MPECTABIECHUS 00 UAEIX U O METO/aX MaTeMaTUKU KaK YHHBEPCaJIb-
HOM $I3bIKE€ HAYKH U TEXHUKH, CPEICTBE MOJCIMPOBAHHUS SIBJICHUHN U MPOLIECCOB;

* yYMEHHUE BUJETh MAaTEMaTUYECKYIO 3a/1ady B KOHTEKCTE IPOOJIEMHON CUTYalluu B APYTUX
JUCLUIIIINHAX, B OKPYKAOLIEH KU3HH;

* yYMEHHUE HaXOJWUTh B PA3IMYHBIX UCTOYHUKAX MH(OpMaIMIO, HEOOXOIUMYIO JUIsl perie-
HUS MaTeMaTU4YeCKuX MpoOsieM, IpeaCTaBiIsITh €€ B MOHATHOW (opMe, MpUHUMATh pelIeHHEe B
YCIIOBUSAX HETIOJHON M U30BITOYHOM, TOUHOU U BEPOSATHOCTHON MH(pOpMAINH;

* yMEHHUE NNOHUMAaTh U HCIO0JIb30BaTh MATEMAaTUYECKHE CPECTBA HAIISIIHOCTH (rpaduKy,
JiarpamMMsl, TaOJIUIbI, CXEMBI U Jp.) IS WJUTFOCTPALlMU, MHTEPIPETALNU, apTryMEHTaIl1H;

* yYMEHHUE BBIJIBUraThb THUIOTE3bl MPU pPEHICHHHM y4eOHBIX 3ajay, MOHUMaThb HEO0OXOu-
MOCTb MX IIPOBEPKHU;

* YMEHHME INPUMEHATb WHIYKTUBHBIE U AEIYKTHUBHBIE CHOCOOBI PAcCyXICHWH, BUIETb
pa3Iu4YHbIE CTPATETUN PELICHUS 3a1a4;

* IIOHMMAaHHE CYIIHOCTU aJITOPUTMUYECKUX MPEANUCAHUN U YMEHHUE IEHCTBOBAThH B COOT-
BETCTBHH C IPEUIOKECHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSTENILHO CTaBUTh LIEJIM, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI ISl pelie-
HUS y4eOHbIX MaTEeMaTUYECKUX IPooIieMm;

* YMEHHUE IUJIAaHMPOBaThb U OCYILECTBIATH ICSATEIBHOCTb, HANPABICHHYIO Ha pEIICHHE
3a/1a4 UCCIEI0BATENBCKOIO XapaKTepa;

I B npeomemnom nanpasienuu:

OBJIaZicHue 0a30BbIM IOHATHUMHBIM ammaparoM II0 OCHOBHBIM pa3lieslaM COJAEpKaHUs,
IpeJCcTaBiIeHHe 00 OCHOBHBIX U3y4aeMbIX MOHATHUAX (YHUCII0, TeoMeTpuyeckas (purypa, ypaBHe-
HUe, (YHKLUS, BEPOSTHOCTh) KaK BaXHEUIIMX MAaTEeMAaTHYECKUX MOJENSX, MO3BOJISIOIINX
OINMCBIBATH U U3Yy4aTh peasibHbIe IPOILIECCH] U SIBJICHUS;

yMeHue paboTaTh C MaTEeMAaTHYECKUM TEKCTOM (AHAJIM3UPOBATH, U3BJIEKaTb HEOOXOIUMYIO
uHGOpPMAIIMIO), TPAMOTHO MPHUMEHITh MaTeMaTHYECKYl0 TEPMUHOJOTHIO M CHUMBOJIUKY,
UCIOJIb30BaTh PA3JIUYHBIE S3bIKM MAaTEMATUKH;

yMEHHUE MPOBOAUTH KiIacCU(pUKAIMM, JOrMyeckrue 000CHOBaHUS, OKAa3aTelbCTBa MaTeMaTHye-
CKUX YTBEPKICHUII;

YMEHHE DPAcCIO3HAaBaTh BHUJbl MAaTEMaTHUUECKUX YTBEPKIACHHM (AKCHOMBI, OIPEIEICHUs, TEO-
PeMBI U Jp.), IpsSMbIe U 0OpaTHbIE TEOPEMBI;

pa3BUTHE MIPEICTABICHUM O YKCIIE U YACIOBBIX CUCTEMAX OT HATYPAJIbHBIX A0 JEHCTBUTEIbHBIX
qHcel, OBJIZICHNE HABBIKAMHU YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYUCICHUN;
OBJIZICHUE CUMBOJIBHBIM SI3bIKOM alreOpbl, MPUEMaMHU BBITIOJHEHHS TOXKIECTBEHHBIX MTpeodpa-
30BaHUI palMOHAIBHBIX BBIPAXKEHUH, peIlIeHUs] YpaBHEHUH, CUCTEM ypaBHEHUH, HEPABEHCTB U
CHUCTEM HEpaBEHCTB, YMEHHME HCIIOJIb30BaTh MJCI0 KOOPAWHAT HA IUIOCKOCTH JUISl MHTEPIpE-
TalluM ypaBHEHWU, HEpaBEHCTB, CHUCTEM, YMEHHE MPUMEHATHh ajreOpanyueckue mnpeodpazoBa-
HUS, annapaT ypaBHEHUH 1 HEpaBEHCTB IS PELIeHuUs 3a7a4 U3 pa3IMyHbIX Pa3/ieoB Kypca;



OBJIaZICHUE CHCTEMOU (YHKUMOHAJIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM SI3bIKOM M CHMBOJIMKOM,
yMEHHE Ha OCHOBE (hYHKIMOHAIBHO-TPAQHUUECKHX MNPEICTABICHUN ONMHUCHIBATH M aHAJIHM3U-
pOBaTh peaybHbIEC 3aBUCUMOCTH;

OBJIJIEHUE OCHOBHBIMM CIIOCOOAMHU MPEACTABIEHUS U aHaJM3a CTATUCTUUECKUX JaHHbIX; HAJIN-
yye MPEJCTaBICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHPE U O Pa3jIn4HbIX
croco0ax MX U3y4eHHUsI, O BEPOSTHOCTHBIX MOJIEIISX;

OBJIAJICHUE I'€OMETPUYECKUM SI3BIKOM, YMEHHME HCIIOJIb30BaTh €ro Ul ONMHMCAaHUSA NPEIMETOB
OKPY’KaIOILIEr0 MUPA, Pa3BUTHE POCTPAHCTBEHHBIX MIPEICTABICHUN U U300pa3UTENIbHBIX yMe-
HUH, IpUOOpPETEHNE HABBIKOB T€OMETPUUECKIX TOCTPOCHHUIA;

YCBOEHHE CUCTEMAaTHYECKUX 3HAHUH O IUIOCKUX (DUTYpax U UX CBOMCTBAX, a TAK)KE Ha HATJIS-
HOM yYpOBHE — O IIPOCTEUIINX MPOCTPAHCTBEHHBIX TEIAX, YMEHUE IPUMEHSTh
CUCTEMAaTUYECKHE 3HAHUS O HUX JUISl PEIIEHUs] TEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4;
YMEHHS U3MEPSITh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIIOJIb30BaTh (OPMYJIIBI Ul HaXOXK/e-
HUS IEPUMETPOB, IJIOLIa/iel U 00bEMOB F€OMETPUUYECKUX PUTYD;

YMEHUE NIPUMEHATh U3YYECHHBIC TIOHATHUSA, PE3YyJIbTaThl, METOBI Ul PELICHUS 3a7a4d IIpaKTuye-
CKOTO XapakTepa U 3a7ay U3 CMEXHbIX AUCLUUIUIMH C HUCIOJIb30BAHUEM MPHU HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPUAIIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.



IInanupyemMble pe3yJbTaThl H3y4eHHs] Y4eOHOr0 peaMera, Kypca

Harypaabnble unciaa. JIpodu. PannonanbHble yncia

BrInyCKHHUK HAVUUTCS:

* IOHUMATbh 0COOEHHOCTHU JECATUYHOU CUCTEMBI CUUCIICHHUS;

* OIIEpUPOBATh MOHATUAMHU, CBA3aHHBIMH C JEIMMOCTBIO HATYPAJIbHBIX YHCEIL;

* BEIP@XKATh YMCIIa B SKBUBAICHTHBIX (OpMax, BEIOMpasi HanboJiee MOAXOASIIYIO B 3aBHCUMOCTH
OT KOHKPETHOW CUTyaluu;

* CPaBHMBATh U yIOPSAA0YMBATh PALMOHAIBHBIEC YNCIA;

* BBINOJIHATD BBIYHCICHUS C PALMOHAIBHBIMYA YMCIIAMH, COYETasl YCTHBIE U IMCbMEHHBIE IPUEMBI
BBIYMCIICHUH, IPUMEHEHHE KAJIBKYJIATOPA;

* MCNOJIb30BaTh IOHATHS U YMEHUS, CBSI3aHHBIE C IIPOIOPIHOHAIBHOCTBIO BEJIMYHH, ITPOLICHTAMM,
B XOJI€ pEUICHUSI MaTEMAaTUYECKUX 33]1a4 U 3a7]a4 U3 CMEXHBIX ITPEAMETOB, BBIIIOIHATH HECIIOKHBIE
MIPAKTUYECKUE PACUETHI.
BBINYCKHHK IOJIYYUT BO3MOKHOCTb:

* I03HAaKOMUTHCS C MMO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHUS] C OCHOBAHUSIMHU, OTJIIMYHBIMU OT 10;

* YTIyOUTh ¥ pa3BUTh MPEACTABICHUS O HATYpaJbHbIX YHCIaX U CBOMCTBAX JEIMMOCTH;

* Hay4UThCS UCIOJb30BaTh MPUEMBI, PAIIMOHATU3UPYIOIINE BHIYUCICHUS, IPUOOPECTH HPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIIECHUS, BEIOMPast MOAXO AN 711 CUTyalluy CIOCco0.

JeiicTBUTEIbHBIE YHCJIA

BEITYCKHHUK HAYIUTCS:

* HCTIOJIb30BaTh HAYAJIbHBIC TIPECTABICHUS O MHOXKECTBE JICHCTBUTEIILHBIX YHCET,

* OTICpUPOBATh MOHATUEM KBAIPATHOTO KOPHS, IPUMEHSATh €T0 B BEIYNUCIICHHUSX.
BEINTYCKHUK TOTYYUT BO3MOKHOCTD:

* pPa3BUTH MPEICTABICHUE O YMCIIC M YUCIOBBIX CUCTEMax OT HATYpPaJIbHBIX JIO JCHCTBUTEIHHBIX
YHCeN; O POJI BRIYHCIICHUHN B MPAKTHKE,

* pPa3BUTh U YrIIyOUTHh 3HAHUS O ACCATUYHOW 3aIUCH JIEHCTBUTEILHBIX YMCeN (TIEPHOIHMYECKIE U
HETIePUOANIECCKUE APOOH).

HN3mepenus, npudJInKeHusl, OLEHKH

BhINyCKHUK HAy4IUTCS:

* HCTOJIb30BaTh B XOJIC PEIICHHS 3a]a4 3JEMEHTapHbIC MPEICTABICHUS, CBS3aHHBIC C MPUOITH-
YKEHHBIMHU 3HAYCHUSMH BEIIMYHH.

BBINYCKHUK ITOJIYYUT BO3MOKHOCTD:

* IOHSTh, YTO YHCIIOBBIC JIaHHBIE, KOTOPbIE UCTOIB3YIOTCS IS XapaKTEPUCTUKU 0OBEKTOB OKPY-
KAIOIIEr0 MHpPA, SBISAIOTCA MPEUMYIIECTBEHHO MPUOMMKEHHBIMU, YTO TIO 3allUCH MPUOTUKEHHBIX
3HaYeHUH, cofepKaImuxcs B UHHOPMAITMOHHBIX HCTOYHHUKAX, MOYKHO CYAUThH O MOTPEUIHOCTH MPHOIH-
JKCHHS;

* IOHATh, YTO TOTPEUIHOCTh PE3y/bTaTa BBIUMCICHUN JOJDKHA OBITh COM3MEpUMa C MOTPELIHO-
CTHIO UCXOHBIX JAHHBIX.

AJredpanyecKkue BbIPaKeHH

BbINyCKHUK Hay4uTCS:

* OIIEpUPOBATh MOHATUSAMHU «TOXKAECTBO», «TOXKJECTBEHHOE NpeoOpa3oBaHUE», peliaTh 3a/JauH,
cojJiepkale OykBeHHbIE JaHHbIE; paboTaTh ¢ (OPMYIaMu;

* BBITNIOJIHATH MPEeoOpa30BaHUs BBIPAKEHUM, COJEPKALIUX CTETEHU C LEIBIMH MOKa3aTeIs MU U
KBaJ[paTHbIE KOPHHU;

* BBITIOJIHATh TOX/IECTBEHHbIE MPEeoOpa3oBaHUsl PALMOHANBHBIX BBIPAKEHHI HAa OCHOBE MpaBUII
JeWCTBUI HaJl MHOTOUJICHAMH U anrebpanyeckKuMu ApoOsmMu;




¢ BBIIIOJIHATD Pa3JIOKCHUC MHOTI'OYJICHOB HAa MHOKUTCIIN.
BBIHVCKHI/IK OJYYHUT BO3MOXHOCTb HAYYUTHCA:
* BBIIIOJIHATH MHOTOILLIArOBbIE PE00pa30BaHUsl palliOHAIBHBIX BbIPAXKEHUH, IPUMEHSSI LIMPO KU
Habop crnoco0oB 1 NpUEMOB;
* IPUMEHSATH TOKACCTBCHHBIE IPEOOPAa30BaHMUs JUIS PEIICHUS 331a4 U3 PA3JIMYHBIX PA3JIENIOB Kypca
(HammpuMep, TS HaX0XICHUS HauOOJIbIIIET0/HAMMEHBIIIETO 3HAYCHUS BRIPAKCHUS ).
YpaBHeHus1

BolnycKHUK HAYYUTCSL:

* pelaTh OCHOBHbIE BUbl PALIMOHAIBHBIX YPABHEHUN C OJIHOM NEPEMEHHOM, CUCTEMBI IBYX ypaB-
HEHUH C IByMsI IEpEMEHHBIMY;

* IOHUMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0 MAaTeMaTUYECKYI0 MOJENb I ONMHUCAHUS U U3y4eHUs
pa3zHoOOpa3HbIX peabHbIX CUTYyallUi, pelIaTh TEKCTOBBIE 3a/1a4M aNreOpanuyeckuM MEeTO10M;

* IPUMEHSATH T'paduyecKkre NPeICTaBICHUsS AJIS UCCIEOBaHUS ypaBHEHH, UCCIEOBaHUS U pe-
LIEHUS] CUCTEM YpaBHEHHH C IByMsI IEpEMEHHBIMU.

BbINyCKHHMK TOJYYUT BO3MOKHOCTb:

* OBJIQJIETh CHEIUAIbHBIMU NPUEMAMU PEIICHUsS] YPAaBHEHUN U CHCTEM YpaBHEHM; YBEPEHHO
MPUMEHTh anmnapaT ypaBHEHHUH Ui pelieHHsl pa3HooOpa3HbIX 3a/ad M3 MaTeMaTHKH, CMEXHBIX
MIPEeIMETOB, MPAKTUKH;

* IPUMEHSATH IrpaUuecKkrue MPeACTaBICHUs AJIs UCCIEIOBaHMs YpaBHEHUM, CUCTEM YpaBHEHUH,
coJiepKaliux OyKBeHHbIE KOPPUIIUEHTHI.

HepaBencrBa

BEITYCKHUK HAYYUTCSL:

* IOHUMATh ¥ MPUMEHSATh TEPMHHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIICHHEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABECHCTB;

* pemaTh JIMHEHHbIE HEPaBEHCTBA C OJHON MEPEMEHHOW M WX CHUCTEMBI; pEllaTh KBaapaTHBIC
HEPaBEHCTBA C OMOPOi Ha rpadudeckre NpeaCTaBICHUS;

* IPUMEHSTH aIlapaT HEPABEHCTB IS PEIICHUS 33/1a4 U3 Pa3IMYHbIX Pa3/IeioB Kypca.
BEINTYCKHUK MOJTYYUT BO3MOXKHOCTh HAYYHThCS:

* pa3HOOOpa3HBIM TPUEMAM J0Ka3aTeIbCTBA HEPABCHCTB; YBEPCHHO NPUMEHSTH almapaT Hepa-
BEHCTB JUUISl PEIICHHsS pPa3HOOOpa3HBIX MAaTEeMAaTHYECKHX 3a/Jad M 3alad U3 CMEXKHBIX INPEIMETOB,
MPAKTUKH;

* IPUMEHSATH rpaduyecKue MPeaCTaBICHHS Ul UCCIICIOBAaHMs HEPaBEHCTB, CHCTEM HEPaBEHCTB,
cojiepKaniux OykBeHHbIE KOA(DPHUITUEHTHI.

OcHoBHbIe NOHATHS. YKc10BbIEe QYHKINH

BBINYCKHUK HAYYUTCSI:

* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIC MIOHITHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 000-
3HAYCHHS);

* CTPOUTH TPapUKH AIEMEHTAPHBIX (YHKIUH; HCCIIEIOBATh CBOMCTBA YMCIOBBIX (YHKIUH Ha
OCHOBE U3YUEHUS MOBEICHUS UX TPa(HKOB;

* MOHUMAaTh (PYHKIMIO KaK BOKHEHIIYI0 MAaTeMAaTUYECKYH) MOJENb JIsS ONMMCAHUS TMPOIECCOB U
SIBJICHUN OKPYXKAIOLIET0 MHUpa, MPUMEHATh (YHKIIMOHATIBHBIA S3bIK JIJISl OMUCAHUS U UCCIICOBAHUS
3aBUCHUMOCTEN MEX Ty GU3NUECKUMU BETHUYNHAMU.

BhINyCKHHK TOJYYUT BO3MOXKHOCTb HAYYUTHCS:

* IPOBOJIUTH HUCCIIEIOBAHUS, CBSI3aHHBIE C MU3YYEHUEM CBOWCTB (PYHKIUN, B TOM YHUCIIE€ C UCTIOIb-
30BaHHEM KOMITBIOTEPA; Ha OCHOBE IpaMKOB U3YUEHHBIX (DYHKIIHI CTPOUTH OoJiee CI0XKHBIE TpaduKH
(Kyco4HO-3aJaHHbBIC, C «BBIKOJIOTHIMIY» TOYKAMH H T. 11.);

* UCIIOJIb30BaTh (PYHKIIMOHATBHBIE MPEJCTABICHHUS U CBOMCTBA (DYHKUIMU ISl pEeUICHUS MaTeMa-
TUYECKHX 3aJ1a4 U3 Pa3INYHbIX Pa3AesoB Kypca.




YucjaoBble MOCIET0BATEILHOCTH

BBINTYCKHUK HAYIUTCS:

* IOHUMAaTh U UCIOJIb30BATh S3BIK MOCIIEIOBATEIBHOCTEH (TEPMUHBI, CUMBOJIMUYECKHUE 0003HAYE-
HUSA);

* IPUMEHSATH (POPMYJIBI, CBSI3aHHBIC ¢ APUPMETHICCKON U TEOMETPUUYECKOM MPOTPECCHe, 1 ara-
pat, chopMHpPOBAHHBIN TPU M3YYCHHUH IPYTHUX PA3ACIOB Kypca, K PEIICHUIO 33a1ad, B TOM YHCIE C
KOHTEKCTOM U3 PEaJIbHOM KU3HHU.

BEBITYCKHUK ITOJYYUT BO3MOYKHOCTh HAVIUTRCS:

* pemrath KOMOMHHUPOBAHHBIE 33/1a4M C MPUMEHEHHEM (DOPMYII N-rO WICHa ¥ CyMMBI IEPBBIX N
YJICHOB apU(METHUECKON U TEOMETPHUIECKON MPOTPECCHH, IIPUMEHSISI IIPU ITOM aIllapar YpaBHCHHUHA U
HEPABEHCTB;

* IOHUMATh ApU(PMETUUYECKYI0O U TEOMETPUUECKYIO MPOTPECCHI0 KaK (PYHKIMH HATypaIbHOTO
apryMeHTa; CBSI3bIBATh apU(PMETHUECKYIO MPOTPECCUIO0 C JTUHEHHBIM POCTOM, T€OMETPUYECKYI0O — C
SKCHOHEHIHAIBHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BhINyCKHUK Hay4WTCs MCMOJIb30BaTh MPOCTEHININE CrIOCOOBI MPEACTABICHUS U aHajlIu3a CTaTHCTHYe-
CKHX JAHHBIX.

BhINyCKHUK MOJYYUT BO3MOKHOCTh MPUOOPECTH NMEpBOHAYATIBHBINA OMBIT OpraHrU3aluy cOopa JaHHbBIX
IpU TPOBENEHUU OIpoca OOIIECTBEHHOIO MHEHMs, OCYIIECTBIATh HX aHallu3, NPEICTaBIISThH
pe3yNbTaThl OIpoca B BUAE TaOJIUILIBL, JHarpaMMBbl.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTD

BEINYyCKHUK HaYIHATCS HaxXoJUuThb OTHOCUTCIIBbHYIO YaCTOTY U BEPOATHOCTH cnyqaﬁHoro COOBITHS.

BhINYyCKHHUK TOJIYYUT BO3MOXHOCTH MPHOOPECTH OMBIT MPOBEACHUS CIIy4alHBIX SKCIIEPUMEHTOB, B
TOM YHCJI€ C TOMOIIbI0 KOMIBIOTEPHOTO MOJICIUPOBAHUS, UHTEPIPETALIH UX PE3YJIbTAaTOB.

KomOunaTopuka

BBINYCKHUK HAay4HMTCs pemaTh KOMOWHATOPHBIC 3a/Jladyll Ha HAXOXKJICHHE 4YHCIa OOBEKTOB WU
KOMOMHAIIHIA.

BBINYCKHHK TOJIYYUT BO3MOXKHOCTH HAYYMTHCS HEKOTOPBHIM CIICHHAIBHBIM TpHEéMaM peIICHHUs
KOMOMHATOPHBIX 3a]1a4.

Harasigaasi reomerpust

BbIlycKHUK HaydUTCS:

* pacrio3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJIEIIAX U B OKPYXKAIOIIEM MHUPE IJI0CKHE U MPOCTpaH-
CTBEHHbBIC TCOMETPUIECKUE (DUTYPHI;

* BBIYUCIISTH 00BEM MPSIMOYTOJILHOTO Mapalyiesenure/a.
BBINYCKHUK MOJTYYUT BO3MOXKHOCTD:

* HAYYUTHCS BBIYUCIATH 0OBEMBI TIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (PUTYP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX TTAPAIIJICIICITHITCIIOB;

* pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJbHOTO MapauleleuIe/a, MPaBUiIbHONH MHPAMHUIBI,
[WIMHPA ¥ KOHYCA;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO TapalIeIeIUIICa;

* OTIPECTATh 0 JTUHEWHBIM pa3MepaM pa3BEPTKHU QUTYPHI JTUHEHHBIC pa3Mepbl caMoOl (GUTYPBI U
Ha000pOT;

* YIIIYOUTh ¥ Pa3BUTh MPEJICTABJICHUS O MPOCTPAHCTBECHHBIX TEOMETPHUECKUX (DUTYpax;

* HAYYUTHCS IPUMEHSTH MMOHITHE Pa3BEPTKU IS BHIMIOJTHEHUS PAKTHUECKUX PACUETOB.
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I'eomeTpuueckue Gurypsl
BbInyCKHUK Hay4uTcs:

* [10JIb30BATHCS S3BIKOM T'€OMETPUH ISl OTIMCAHUS MTPEIMETOB OKPYKAIOIIETO MUPA M UX B3aUM-
HOTO PacCIOJIOKECHHUS;

* pacro3HaBaTh W M300pakaTb Ha YepTeKaxX M PUCYHKAX reoMeTpuyeckre GUrypsl U uX KOH(HU-
rypamuu;

* HAXO/UTh 3HAYCHUS JIUH JIMHEHHBIX DJIEMEHTOB (DUTYp M MX OTHOLICHHS, TPaTyCHYIO MEpy
yriaoB ot 0° mo 180°, mpumeHsisi ompeneneHus, CBOWCTBA M NPU3HAKH (DUTYp M WX DSJIEMEHTOB,
oTHOIICHHS (hUTyp (PaBEHCTBO, M0I00HME, CAMMETPHH, TIOBOPOT, MMAPAIICIIBHBIN IIEPEHOC);

* OIIEpUPOBATH C HAYAIBHBIMU MOHSATHSIMH TPUTOHOMETPHUHU M BBITIOJIHSATH JIEMEHTApHBIC OTepa-
UM HaJ| QYHKIHUAMH YTIIOB;

* pemaTh 33aJa9u Ha JJOKa3aTeIbCTBO, ONMMPAsICh HA N3ydEHHBIE CBOMCTBA (PUTYp M OTHOIICHHI
MEX]Ty HUMH U IPUMEHSISI N3yYeHHBIE METObI I0KAa3aTeIbCTB;

* pemaTh HECIIOKHBIE 33/1a4H Ha TIOCTPOCHHUE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI TIOCTPOCHUS C
MTOMOIIBIO ITUPKYJISt M IMHEHKH,

* pemarh MpOCTEUIINEe TNIAHUMETPHYECKHE 33]Ja9l B IIPOCTPAHCTBE.
BEINTYCKHUK OTYYUT BO3MOXKHOCTD:

* OBJIAJICTh METOJIAMH PEIICHUS 3a7a4 Ha BBIYUCICHHUS M JI0KAa3aTeJIbCTBA: METOJIOM OT TPOTHB-
HOTO, METOJIOM I10/I00WsI, METOJIOM Tiepedopa BapHaHTOB M METOJOM I€OMETPUIECKUX MECT TOYCK;

* IPHOOPECTH OIBIT MPUMEHEHUSI AITeOpanvdeckoro M TPUTOHOMETPUYECKOTO armapara ¥ uaen
JBYDKEHUS TP PEIICHUH T€OMETPHYECKUX 3a71ay;

* OBJIAJICTh TPATUIIMOHHON CXEMOW pelIeHUs 3a/a4 Ha IMOCTPOCHUE C MOMOMIBIO IUPKYIS U JIH-
HEHKH: aHaJH3, TOCTPOSHHE, T0KA3aTEIILCTBO U HCCIIC0BAHNE;

* HAy4YUThCS pelaTh 3a7a4l Ha MOCTPOEHUE METOIO0M I'€OMETPHUUECKOr0 MECTa TOUEK U METOJIOM
Mog00us;

* IPUOOPECTU ONBIT UCCIIEAOBAHMSI CBOMCTB IUIAHUMETPHUECKUX (PUI'YP C TTOMOIIBIO KOMIIBIOTEP-
HBIX NIPOrpamwm;

* IPUOOPECTU ONBIT BBHIMOJHEHUS NPOEKTOB MO TeMaM «['eoMeTpuyeckue npeoOpazoBaHMs Ha
miockocTu», «I[loctpoenne oTpe3koB Mo popmye».

N3mepenne reomeTpu4ecKux BeJTHYHH
BbINyCKHUK Hay4nTCS:

* HCIOJIb30BaTh CBOWCTBA U3MEPEHUs UIMH, TUIOLIAICH U YIJI0B IIPU PELICHUH 33/1a4 Ha HaXOXKIe-
HUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPY>KHOCTH, TpajlyCHOM MephI yria;

* BBIYMCIIATh IUIOLIAAN TPEYrOJIbHUKOB, MPSAMOYTOJIbHUKOB, ApaIeIorpaMMOB, Tpaneuuil, Kpy-
T'OB U CEKTOPOB;

* BBIYUCIIATD JJIUHY OKPYXHOCTH, JUIMHY 1yTH OKPYXHOCTH;

* BBIYUCIIATH JUIMHBI JJUHEHHBIX 3J€MEHTOB (UIyp M MX YIJIbI, UCIOJIB3YSd (POPMYJbl JUIMHBI OK-
PYKHOCTH U JJIMHBI IyT'H OKPY>KHOCTH, (POpMYJIbI IIomaaeit gpuryp;

* pemaTh 33Ja4M Ha JJOKA3aTelIbCTBO C MCIIOJIb30BaHUEM (DOPMYN JIMHBI OKPYXHOCTU U JUIMHBI
IYTH OKPY>KHOCTH, GOpMyI IuIoIaaen puryp;

* pemaTh NPaKTUYECKUE 3aJjauH, CBA3aHHbIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BETMUMH (UCIIOJb-
3ysl IPH HEOOXOAMMOCTH CIIPAaBOYHUKHU U TEXHUUECKUE CPENICTBA).
BbINYCKHUK MOIYYUT BO3MOXKHOCTh HAYUUThCS:

* BBIYMCIIATH TUIOIAAM (UTYp, COCTABICHHBIX U3 JBYX WM 0oJiee MPSMOYroJbHUKOB, apaljieno-
IPaMMOB, TPEYTOJIbHUKOB, Kpyra 1 CEKTOPa;

* BBIYMCIIATH IUIOIIAIN MHOTOYTOJIBHUKOB, UCIOJb3Yys. OTHOLIEHUS! PABHOBEIMKOCTH U PaBHOCOC-
TaBJIEHHOCTH;

* IPUMEHSATH aNreOpandeckuii 1 TPUTOHOMETPUUECKUH anmnapaT U WU JBUKESHUS MPU PeLICHUH
3aJ1a4 Ha BBIYMCIICHUE MJIOLIa/Iell MHOTOYT OJIbHUKOB.
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Koopaunartsi
BbInyCKHUK Hay4uTcs:

* BBIYUCIATH JUIMHY OTpE3Ka M0 KOOPAMHATAM €ro KOHLIOB; BBIYMCIIATH KOOPAMHATBHI CEPEAUHBI
OTpE3Ka;

* KCIIO0JIb30BaTh KOOPAUHATHBIM METO Ul U3y4EHUsI CBOUCTB MPAMBIX U OKPYKHOCTEH.
BbIITYCKHHK OJIYYUT BO3MOKHOCTB!

* OBJIAJIETh KOOPJAWHATHBIM METOJIOM PELICHM 3a/1a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBA;

* IPHOOPECTH OMBIT MCIOIB30BAHHUA KOMITBIOTEPHBIX MPOTPaMM JUIS aHaJIH3a YaCTHBIX CIIy4acB
B3aMMHOTI'0 PaCIOJIOKEHUS OKPYKHOCTEN U MPSIMBIX;

* IPHOOPECTH OIBIT BBHIMIOJHEHUS MPOCKTOB Ha TeMy «lIpuMeHeHrne KOOPIUHATHOTO METOAA IpU
peLIeHnH 3a/1a4 Ha BBIYNCIICHUS U JOKA3aTeIbCTBaY.

BekTopbl
BeInyCKHHK HayduTes:

* OIIEpUPOBATh C BEKTOPAMHU: HAXOJUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB, 33JJaHHBIX '€OMETPH-
YECKH, HAXOAUTh BEKTOP, PABHBIN IIPONU3BEACHUIO 33JaHHOIO BEKTOPA HA YUCIIO;

* HAXOJWTH JUIS BEKTOPOB, 3aJlaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpPA, KOOPAUHATHI CYMMBI H
pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPJAMHATHI MPOM3BE/IEHUSI BEKTOpa Ha YMWCIO, MPUMEHSS IpH
HE0OXO0IMMOCTH COYETaTENIbHBIH, TepEeMECTUTENbHBIN U paclpee/uTeIbHbIN 3aKOHBI;

* BBIUHCISATh CKAISIPHOE IPOU3BEICHUE BEKTOPOB, HAXOAUTH YIrOJ MEXAY BEKTOPaMH, YCTaHABIIH-
BaTh MEPIECHINUKYIISIPHOCTD MPSAMBIX.

BBINYCKHHUK OJIYYUT BO3MOKHOCTB!

* OBJIAJIETh BEKTOPHBIM METOJIOM I PEHICHUS 3a/1a4 Ha BBIYMCIIECHUS U JOKAa3aTelIbCTBa,

* IPUOOPECTHU OMBIT BBINOJHEHHS IPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOI'O METOJAA MpPH pe-
LICHUM 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTEIbCTBAY.
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Coneprxanre OCHOBHOTO 00IIIero 00pa3oBaHusl [0 y4eOHOMY MPEAMETY

APUOMETUKA

HarypaabHblie unciaa.

Harypanbhsiii psia. [lecatnunas cucreMa cuuciieHust. ApudMeTHuecKue IeHCTBHUS ¢ HATypalbHBIMU
yucaamu. CBoiicTBa apu(pMeTn4ecKux AeCTBUM.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIIEM.

HucnoBble BBIPAKECHUS, 3HAUEHUE YMCIOBOTO BhIpakeHUs. [[opsiAOK NEHCTBUI B YMCIIOBBIX BbIpaKe-
HUSIX, UCII0JIb30BAHNUE CKOOOK. PelieHre TeKCTOBbIX 3a1a4 apu(pMeTUYEeCKUMU CrIoco0amHu.

Henutenu n kpatHsle. CBoiicTBa U npu3Haku aenuMocTd. [Ipocteie u coctaBHble uncia. Pasnoxe-
HUE HaTypaJbHOTO YKCia Ha IPOCThIE MHOKUTENHU. J[eIeHre ¢ 0CTaTKOM.

JApobu.

OO6sikHOBeHHBIE TpoOu. OCHOBHOE CBOMCTBO Npoou. CpaBHEHHE OOBIKHOBEHHBIX Apo0eit. Apudme-
TUYECKUE JIEHCTBUS C OOBIKHOBEHHBIMM ApoOsiMu. HaxoxaeHue dacTu OT LEeIoro W Lesioro Mo ero
YacTH.

Hecsituunbie apoOu. CpaBHEHHE ECATUUHBIX ApoOel. ApupMeTrndeckre NeCTBUS ¢ AECATUYHBIMU
npo0simu. [IpencraBnenre necaTuaHON IpoOU B BUJIE OOBIKHOBEHHOU APOOH M OOBIKHOBEHHOW B BHIIE
JECATUYHOM.

[IporieHThl; HaXOXJEHUE MPOIEHTOB OT BEJIMYMHBI U BEIUYMHBI 10 €€ IporeHTaM. OTHOIIEHHE;
BBIpa)KEHUE OTHOLIEHUS B MpolieHTax. [Iponopius; 0CHOBHOE CBOMCTBO IPOMOPIIUH.

Pemenne TekcToBBIX 3a71a4 apuPMETUUECKUMU CIIOCOOAMH.

PaumnonanbHbie ynca.

[lonoxxurenbHbIE U OTPUIATENBHBIE YK CIIA, MOAYJIb YHciaa. MHOXKECTBO LIEbIX Yhcesl. MHOXECTBO
palMOHAIBHBIX YHCEN; PAlMOHAIIBHOE YWCIO KAaK OTHOUIEHWE m/n, TAE M — LEJI0€ YUCIO0, N —
HaTtypanbHOe uucio. CpaBHEHHE palMOHAIBHBIX 4uceld. ApudMeTnueckue JeHCTBHUS ¢
panmoHanbHBIMH ynciiamMu. CBolicTBa apudmeTrndeckux nerictBuii. CTEneHb ¢ 1eIbIM MoKa3aTeseM.
JlelicTBUTEILHBIE YK CIIA.

KBanpaTHbiii KopeHb u3 unciia. KopeHs TpeThel cTeneHu.

ToHsATHE 06 MPPALHOHANBLHOM YHcie. MppanroHaabHOCTh uncia V2 H HeCOM3MEPHMOCTh CTOPOHBI
U AMaroHanu KBaapara. JlecaTuuHble NpuOIMKeHus: UppallioHaIbHBIX YUCEIL.

MHOKecTBO JeMCTBUTENBHBIX YHCEI; MPEACTaBICHUE NCHCTBUTENBHBIX YUCET B BUJE OECKOHEUHBIX
JecsITUYHBIX ApoOeit. CpaBHEHUE IEHCTBUTENIBHBIX YHCE.

Koopnunatnas npsmas. M300paxenue dncen TOYKaMu KOOPJAWHATHOW mpsiMoil. UucnoBsie mpome-
KYTKH.
N3mepenus, npudInKeHNsl, OLleHKH.

Pa3mepbl 00BEKTOB OKpYXkaromiero Mupa (0T 3NeMEHTapHBIX YacTHIl 10 BceenenHoit), AmuTenbHOCTh
MIPOLIECCOB B OKpY»KaroleM Mupe. Beigenenne muoxurens: crernenu 10 B 3amucH yucia.

[TpubmmkeHHoe 3HaUYeHUE BETUYHUHBI, TOYHOCTh puOmmkeHus. OKpyrieHne HaTypalbHbIX YUCeNl U
necsITUYHBIX ApoOel. [Ipukuaka u olleHKa pe3yabTaToB BHIYUCICHHI.

ANTEBPA

AuredpanyecKkue BbIPaKeHHs.

bykBeHHbIE BbIpaKeHHUs (BBIPKEHUsS ¢ IIepeMeHHbIMH). YncIoBoe 3HaueHHe OYKBEHHOTO BBbIpake-
Hud. [lomyctuMble 3Ha4eHMs niepeMeHHbIX. [loacranoBka
BBIpQXKEHUH BMeCTO mepeMeHHbIX. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHMH Ha OCHOBE CBOMCTB
apupmeTHyecKux aeicTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. ToXAeCTBO.

Crenenp c HaTypaJdbHBIM IIOKa3zareleM M ee cBolcrBa. OnHOwIeHBl M MHOrowieHsl. CreneHs
MHorowieHa. Cll0’)KeHHE, BBIYUTaHUE, YMHOKEHHE MHOTOUIeHOB. DOpMyIIbl COKpalIEeHHOIO YMHOXKe-
HUS: KBaJlpaT CyMMBbI M KBajpar pasHoctu. @opmyna pazHoctu kBaapatos. [IpeobpasoBanue 1enoro
BBIpQXKEHUS B MHOTOWICH. Pa3no)keHHe MHOTOWICHOB HAa MHOXUTEIUM. MHOrO4YwIeHBl € OJHOU
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nepemMeHHOM. Kopens MHOrowieHa. KBagparHslil TpeX4IeH; pa3jIoKEHUE KBAIPAaTHOIO TPEXWICHA Ha
MHOKHUTEJIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOHCTBO anreOpamdeckoil apoou. CrokeHue, BBIYUTAHUE,
YMHOXKEHUE, JiefieHre anreOpanyeckux aApooei. CTemneHp ¢ 1eIbIM M0Ka3aTeIeM U €€ CBOICTBA.

ParnmonanbHbie BeIpakeHHUs 1 UX ipeoOpa3oBanus. Jl0ka3aTeabCTBO TOXKIECTB.

KBanparusie kopau. CBolicTBa apu(METUUECKUX KBAJAPATHBIX KOPHEN U UX NPUMEHEHUE K IIpeodpa-
30BAHUIO YUCIIOBBIX BBIPAKEHUI U BHIYMCICHUSM.

YpaBHeHus.

VYpaBuenue ¢ onnoit nepemeHHoil. Kopenb ypaBHeHusi. CBOWCTBa YMCIOBBIX PaBEHCTB. PaBHOCHIIb-
HOCTb YPaBHEHUU.

JluneiiHoe ypaBHeHuwe. KBaapaTtHoe ypaBHeHHE: (opmylia KOpPHEH KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUH, CBOIAIMXCA K JIMHEWHBIM U KBaApaTHBIM. [Ipumepsl pemenus
yYpaBHEHUH TPEThel U 4eTBepTOl cTeneHu. Perenre 1poOHO-palioHaIbHBIX YpaBHEHUH.

VYpaBHeHHe C JOByMs NepeMeHHbIMH. JIMHEWHOe ypaBHEHHE C JBYMsl MEPEMEHHBIMH, IpPUMEpPbI
pelIeHNs YpaBHEHUH B LEJIbIX YHCIIaX.

Cucrema ypaBHEHHUI C JBYMsl IE€pEeMEHHbIMU. PaBHOCUIBHOCTh cucTeM. CHCTEMBI JABYX JIMHEHHBIX
YpaBHEHUH € JBYMsI MEPEMEHHBIMH; pEIIeHHE IOJCTAaHOBKOW U cioxeHueM. [Ipumepsl perneHus
CUCTEM HEJTMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

Pemrenne TekCTOBBIX 3a7a4 aNreOpandecKuM CTIOCOOOM.

JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTU. ['paduueckas UHTeprpeTalus ypaBHEHUS C JABYMs
nepeMeHHbIMU. ['paduk JIMHEHMHOrO ypaBHEHHsS C ABYMS IEPEMEHHBIMH; YIJIOBOM KOA(PHHUIUEHT
MPsIMOM; YCJIOBHE MapaUIeIbHOCTH MpsAMBIX. ['padukyd MNpOCTEUIINX HEIUHEHHBIX YpaBHEHUM:
nmapabojia, TunepOoia, OKPYKHOCThb. ['paduyeckas HWHTEpHIpeTanus CHCTEM YpPaBHEHUHU C ABYMS
IIEPEMEHHBIMHU.

HepaBencrsa.

YucnoBbie HEpaBEHCTBA U X CBOMcTBAa. HepaBeHCTBO ¢ 0JIHOM MepeMeHHO. PaBHOCHMIIBHOCTD Hepa-
BEHCTB. JIMHEHbIE HEPAaBEHCTBA ¢ OJJHOM nepeMeHHoi. KBanparHbie HepaBeHCTBA. CUCTEMBbI HEpa-
BEHCTB C OJTHOM MEPEMEHHO.

OYHKUUAN
OcHoBHbBIE IOHATHS.

3aBucuMocTd Mexay BennuuHamu. [lonstre ¢yHkmuu. OO6macTh OmNpeneneHUuss U MHOMKECTBO
3HaueHn (yHkuuu. CrnocoObl 3amanus ¢yHknuu. ['paduk dyaknuu. CpoiicTBa (GYHKIUH, HX
oToOpakeHue Ha rpaduke. [I[puMepsl rpadKOB 3aBUCHMOCTEH, OTPAXKAIOIIUX PEaIbHBIE ITPOIIECCHI.
YucaoBble GyHKIUM.

DYHKIMY, ONMUCHIBAIONINE MPSAMYIO U OOpaTHYIO IPOIMOPIMOHAIBHBIC 3aBUCUMOCTH, UX Tpaduku u
cBoiictBa. Jluneiinas ¢ynkuusa, ee rpaduk u cpoiictBa. KBagpatuunas QyHkuus, ee rpadux u
cBoiictBa. CteneHHble (QYHKIMHU C HATYpalbHBIMH MOKa3aTesiMu 2 U 3, ux rpaduxu u cBoiictsa. ['pa-
¢buku dyaxmuy y =1x1
YucoBbIe MOCIEI0BATEIHLHOCTH.

[TonsTHE YMCIOBOM MOCIENIOBATENILHOCTU. 3ajaHKe TIOCIEI0BATEIHbHOCTH PEKYPPEHTHOM (hopMyoi
1 (hopMyIoil JI-ToO YiieHa.

Apudmernueckas U TeomeTpudeckas mporpeccuu. Dopmynbl J-TO 4ieHa apupMETHYECKOH U
TeOMETPUUECKON MPOrpeccuii, CyMMBI TIEPBBIX 7 4eHOB. M300paxeHne 4ieHOB apuMeTndeckoil u
reOMETPUUYECKON MPOTrPECCUl TOUKaMU KOOPJAMHATHOW IUIOCKOCTH. JIMHEHHBINA U SKCIIOHEHLIM AJIbHBIN
pocT. ClOKHbIE TPOLEHTHI.

BEPOATHOCTb N CTATUCTUKA
OnucarejibHasi CTATHCTHKA.

[IpencraBnenue AaHHBIX B Buje Tabiui, auarpamm, rpapukon. CioydaiiHas u3MeHUMBOCTh. Cra-
TUCTUYECKHE XapaKTepUCTUKH Habopa JaHHBIX: cpelHee apuMeTHyecKoe, MeluaHa, Hauobobliee U
HauMeHblIee 3HaYeHus1, pa3Max. [IpeacraBienne o BBIOOPOYHOM HCCIEIOBAHUY.

Cay4aiiHble COOBITHSI M BePOSITHOCTb.
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[TonsiTHE O CllydallHOM OTIBITE U ciydailHOM coObiTuH. YacToTa cimydaiiHOTO coObITHs. CTaTuCcTHYe-
CKHUI MOAX0J K HOHSATHIO BEPOATHOCTH. BeposATHOCTH MPOTUBOTONIOKHBIX COOBITHI. JlocTOBEpHBIE U
HEBO3MOXKHBIE COOBITHS. PAaBHOBO3MOXKHOCTH cOOBITHH. Kitaccuyeckoe onpeienenne BeposiITHOCTH.
Komo0unnaropuka.

Pemienne koMOMHATOPHBIX 3a7au mepebopom BapuaHTOB. KoMOMHATOpHOE MPAaBUIIO YMHOKCHHS.
[TepecranoBku U (hakTopHa.

FrEOMETPUA
Harasanasi reomerpust

Harnsanuele npeacraBienus o Gurypax Ha IUIOCKOCTHU: MpsAMasi, OTPE30K, JIyd, yroJ, JJOMaHasl, MHO-
TOYTOJIbHUK, OKPY>KHOCTb, KpYyr. YeThIpeXyrojbHUK, NPAMOYTOJbHUK, KBaJpaT. TpeyroiabHUK, BUJIbI
TpeyrojapHUKOB. [IpaBuiibHbIe MHOTOyrosbHUKH. M300pakeHne reomerpuueckux ¢uryp. Bzanmuoe
PacroJio’KeHUE IBYX MPSIMBIX, IBYX OKPYKHOCTEH, MPSIMOIN U OKPYKHOCTH.

JlnuHa otpeska, momaHoil. Ilepumerp MHOroyronpHuka. EnuHUIBl n3MepeHus AIuHbL M3mepenue
JUIMHBI OTpE3Ka, IOCTPOEHNE OTPE3Ka 3aJaHHON JUIUHBI.

Buner yrios. I'pagycHas mepa yria. I3smepenne v mocTpoeHHUe yriloB ¢ MOMOIIBIO TPaHCIIOPTUPA.

[TonstTre muomany ¢GUrypbl; €IUHUIBI HU3MepeHus Mmiomaau. llmomans npsIMOYrojJpHUKAa U
wionaap kBaapara. [IpubmmkenHoe namepenue miomasaeil Gpuryp Ha kiaetdatoil Oymare. PaBHoBenu-
KHe Urypsl.

Harnsanuele npeactaBieHuss O MPOCTPAaHCTBEHHBIX (QUrypax: KyO, Hapaienenunesa, MNpusMa,
nupamuiaa, map, chepa, konyc, unianHap. M3o0paxkeHue npocrpaHcTBeHHbIX ¢uryp. [Ipumeps! ce-
yeHud. MHororpanHuku. lIpaBuiabHble MHOTOrpaHHMKH. [IpuMepbl pa3BEPTOK MHOTOIPAHHHUKOB,
HWIMHJIPA U KOHYcCA.

[TonsiTue o6beMa; enuHUIBI 00beMa. OObEM PSIMOYTOJILHOTO TTapaJlIeenuIe1a, Kyoa.

[Tonsstue o paBeHcTBe ¢uryp. lLleHTpanpHas, oceBas W 3epKajgbHas cuMMETpuH. M3o00pakeHwue
CUMMETPUYHBIX (QUTYP.

I'eomerpuueckne purypbi.

[Ipsimbie u yribl. Touka, mpsiMasi, IOCKOCTh. OTpe30K, Jyd. Yrod. Bunel yrios. BeprukanbHbie u
CMEXHBbIE YIIIbl. buccekTpuca yria.

[TapannensHble U nepecekaromuecs npsmMelie. [lepnenaukynspHasie npsMbie. Teopemsl O Mmapanieib-
HOCTM W MEPHEeHIUKYISIpHOCTH NpsiMbIX. [leprnieHaukynsp u HawkioHHass K npsmoi. CepeauHHBIN
MEPIEHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe mMecto Touek. CBOWCTBAa OMCCEKTPUCHI yria U CEPEeIUHHOrO MEPIEHANKYIIpa K
OTpE3KY.

Tpeyronbuuk. Beicota, Mmennana, OuccekTpuca, CpeHsisi TUHUS TpeyrojibHuKa. PaBHoOepeHHbIE U
PaBHOCTOPOHHUE TPEYTrOJIbHUKHU; CBOMCTBA U MPHU3HAKU PaBHOOEAPEHHOTO TpeyroibHHKa. [IpusHaku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroabHuKa. COOTHOLIEHUSI MEXIYy CTOPOHAMHU U yriaMHU
TpeyroinbHuka. CymMma yriioB TpeyrojibHUKa. BHemiHue yrisl TpeyroibHuka. Teopema @aneca.
[Tonpo6ue TpeyronpuukoB. [Ipusnaku nmogoous TpeyronpuukoB. Teopema [Iudaropa. Cunye, kocunyc,
TAHI€HC, KOTAHIE€HC OCTPOIO Yrila MPsIMOYTOJIbHOrO TpeyrojbHuKa U yrioB ot 0 go 180°; npuBeneHue
K ocTpoMy yriy. PenieHue npsMOYroiabHbBIX TpPEYrojJbHUKOB. (OCHOBHOE TPUIOHOMETPUUYECKOE
TOxAeCTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJTHOTO M TOTO K€ yrija.
Pemenne TpeyrosbHHMKOB: TeOopeMa KOCHHYCOB M TEOpEMa CHHYCOB. 3aMedaTellbHble TOYKH
TPEYrOJIbHUKA.

YetsipexyronpHuk. [lapannenorpamMM, ero cBoiicTBa u npusHaku. [IpsSMoyroiabHMK, KBajpaT, poMoO,
UX CBOWCTBA U NMpU3HAKU. Tpanenus, CpeaHss JIMHUSA TPAIICIHH.

MHoroyronsHuk. Beimykiasle MHoroyroapHuku. Cymma YIJIOB  BBIIMYKJIOTO MHOI'OYIOJIBHUKA.
IIpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHocts U kpyr. Jyra, xopma. Cekrtop, cermeHT. LleHTpanbHBIM yroJ, BHUCAHHBIA Yrod;
BEJIMYMHA BIMCAHHOTO yria. B3auMHOE pacnosioskeHue NpsiMOi U OKPYKHOCTH, JIBYX OKDPYKHOCTEH.
KacarenbHast u cekymas K OKpYXHOCTH, UX CBOICTBa. BIincaHHbIE U ONMCAaHHBIE MHOTOYIOJIbHUKH.
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OKpyXHOCTb, BIIMCAaHHAasi B TPEYrOJbHUK, U OKPYXHOCTb, ONMCAHHAs OKOJIO TpeyrojibHHUKa. Brm-
CaHHbIE U OIMCAHHBIE OKPYKHOCTHU IPAaBUIILHOTO MHOTOYI'OJIbHUKA.

I'eomerpuueckue npeodpaszoBanus. [lonstie o paBeHctse ¢uryp. [loHsTHe 0 ABMIKEHHH: OCeBasi U
LEHTpaJIbHAs CHUMMETPHHM, MapaUIeNbHbIi TmepeHoc, moBopor. [lonatme o momobun ¢uryp u
TOMOTETHH.

[TocTpoenust ¢ HOMOIIbIO HUPKYIISL U JUHENKU. OCHOBHBIE 33a/1a4l HA IOCTPOCHUE: JIETIEHUE OTpE3Ka
[I0I0JIaM; IMOCTPOEHHUE YIJIa, PAaBHOTO JIaHHOMY; IIOCTPOEHHUE TPEYroJbHHKA 0 TPEM CTOPOHAM;
MOCTPOEHHE TEPIEHANKYISIpa K MPSMON; MOCTPOCHHWE OMCCEKTPHCHI Yria; AEJICHHE OTpe3Ka Ha 7
PaBHBIX YacTeH.

Pemenune 3azay Ha BBIUMCIEHHME, OKA3aTEIbCTBO M IIOCTPOCHHME C HCIIOJIb30BAHUEM CBOMCTB
U3YYEHHBIX (uryp.

H3mepenne reoMeTpu4ecKUuX BeJIMYMH.

JlinHa otpeska. PaccTosiHue OT Touku 10 npsiMoid. PaccTosiHre Mexay napamuieabHbIMUA MPSIMBIMU.

[IepuMeTp MHOTOYrOJIBHUKA.

JlivHa OKPYKHOCTH, YUCJIO JI; JUIMHA AYTH OKPYKHOCTH.

I'pagycHass mepa yria, COOTBETCTBHE MEXJIy BEIMYMHON LEHTPAIBbHOIO YIjla M JUIMHOM Jyru
OKPY>KHOCTH.

[TonstTre mnomanu miuockux ¢uryp. PaBHococTaBieHHble M paBHOBenukue ¢urypsl. Ilnomans
npsMoyroibHuKa. [lnomanu napamienorpamma, TpeyrojpHHKa M Tpaneruu. [lnomaas MHOro-
yroapHuKa. [lnomans kpyra u miomans cektopa. COOTHOIIEHHWE MEXKIY TUIOMIAISIMHU I1000HBIX
¢buryp.

Pemenue 3a1a4 Ha BbIYMCIIEHUE U JOKA3aTENbCTBO C HCIOIb30BAHUEM U3YYEHHBIX (POPMYIIL.
Koopaunartsl.

VYpaBHenue npsMon. KoopaunHatel cepeauHbl oTpe3ka. Dopmyrna pacCTOSHUS MEXIY ABYMS
TOYKAaMH IJIOCKOCTH. Y PaBHEHUE OKPY>KHOCTH.

BekTopsbl.

JmuHa (Monynb) Bektopa. PaBeHcTBO BekTOopoB. KosmmmueapHsie BekTOpbl. KoopanHaThl BEKTOpA.
YMHOXEHHE BEKTOpa Ha YHCI0, CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOpa IO JBYM HEKOJUIMHEAPHbIM
BekTOpaM. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

NOTNKA N MHOXXECTBA

TeopeTﬂKO-MHODKECTBeHHLIe INOHATHI.

MHOXECTBO, 3JIEMEHT MHOXECTBA. 3a/IaHME MHOXKECTB IEPEUUCICHUEM DJIEMEHTOB, XapaKTEPUCTH-
YeCcKUM CcBOMCTBOM. CTaHmapTHhIE O0O03HAYCHHUS UYMCIOBBIX MHOXKECTB. [lycToe MHOXKECTBO M €ro
o6o3nauenue. [TogmuoxecTBo. OOBEAMHEHUE U TIEPECEUCHUE MHOKECTB.

NnnrocTpanust OTHOLIEHUN MEXAY MHOKECTBAMU € ITOMOILBIO 1arpamm Diiepa — Benna.
9J1eMEeHTBI JIOTHKH.

Omnpenenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3aTeabCcTBO OT MPOTUBHOTO. Teopema,
oOpatHas nanHo#. [Ipumep 1 KoHTpIpUMED.

[TonsiTHe O PaBHOCHIILHOCTHU, CIEAOBAHUU, YHOTPEOIECHUE JTOTHUYECKUX CBA3OK, eciu Mo 8 Mom U
MOJIbKO 6 mom ciydae, JOTHICCKUC CBA3KU U, UTU.

MATEMATUKA B UCTOPUYECKOM PA3BUTUN

Hctopus (popMupoBaHus MOHATHSA YKCIA: HATypalbHbIE 4YMCIA, JAPOOH, HEAOCTATOUHOCTh PAlMO-
HaJIbHBIX YMCEN JUIsl TEOMETPUYECKUX H3MEPEHMH, MppalvoHaibHble uncia. CTapuHHBIE CHCTEMBI
3anmucu uucen. [pobu B BaBunone, Erunte, Pume. OTkpbiTHE necaTudHbIX ApoOeil. CrapuHHbIE
cucreMsl Mep. JlecaTuunbie 1pobu U MeTpudeckas cuctema Mep. [losiBlnenne oTpuaTeaIbHbIX YUCEN U
Hyas. JI. Marannkuii. JI. Oiinep.

3apoxaenue anredpsl B Henpax apudmeruku. An-Xopesmu. Poxaenune OykBeHHOH cumBosmku. [1.
®epma, ®@. Buer, P. [lexapt. Hcropus Bompoca 0 HaxoXKAeHUU (OopMyi KOpHEH anredpandecKux
ypaBHEHUH, HEPa3pelIMMOCTh B pajJvKajax ypaBHEHHMH cremeHu, Oosbiiei yersipex. H. Tapramnbs,
JUx. Kapnano, H. X. AGens, 3. ['anya.
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N3o0perenne MeToAa KOOPIMHAT, TO3BOJISIONIETO MEPEBOIUTh T€OMETPHUECKAE OOBEKTH Ha SI3bIK
anreOpsl. P. lekapt u I1. @epma. [IpuMeps! pa3auyHbIX CUCTEM KOOPAMHAT HA IIOCKOCTH.

3anava Jleonapno [Imzanckoro (PuboHayun) o kponukax, yucia Gubonaqyuu. 3aada o MAXMATHOU
JIOCKE.

Hcroku Teopum BEPOSATHOCTEH: CTpaxoBoe Jeno, asaptHbie urpel. II. @epma u b. Ilackans. f1.
bepnymu. A. H. Koamoropos.

Ot 3emnemepust k reomerpun. [Tudarop u ero mrona. danec. Apxumen. [loctpoeHne npaBUIbHBIX
MHOTOYroJIbHUKOB. Tpucekius yria. KBagparypa kpyra. YaBoenue kyoa. Mcropus uucna . 30510T0€
ceuenne. «Hauama» Epxmmna. JI. Oiinep. H. U. JlobaueBckuii. Uctopus msiToro mocrynara.

Cousmebl, mapagoKCHl.
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Nem/m | Tema ypoka KonnuectBo yacos
1 OnpezeneHne YeThIpeXyroabHIKa 1
2 PannonanpHbIE BRIpasKEHUS. 1
3 PanrionanbHbIe BRIPAKEHUS. 1
4 OcHoBHOE cBOICTBO Jipoou. CokparieHue Ipooet. 1
5 [lapayienorpaMM U €ro CBOWCTBA. 1
6 CBoiicTBa maroHajieil mapaenorpaMma. 1
7 OcHoBHOE CBOICTBO ipoou. CokparieHue Ipooet. 1
8 CIi0)KeHHE W BBIYUTAHHUE APOOCH ¢ 0IMHAKOBBIMU 3HAMCHATEIISIMH. 1
9 Crio)KeHHE W BBIYUTAHHUE APOOCH ¢ OIMHAKOBBIMU 3HAMCHATEIISIMH. 1
10 CBolicTBa MPOTUBOJISKAIIMX CTOPOH U YIJIOB MapajuiejorpamMma. 1
11 CBolicTBa MPOTHBOJISKAIINUX CTOPOH U YIIIOB MapajuiesorpamMma. 1
12 CrokeHre U BBIYUTAHHE IPOOEH ¢ OTMHAKOBBEIMU 3HAMEHATEISIMHU. 1
13 CroxeHre U BBIYUTAHHE IPO0EH C OAMHAKOBBLIMHU 3HAMEHATEISIMHU. 1
14 CroxeHre U BBIYUTAaHHE IPOo0ei C OAMHAKOBBEIMU 3HAMEHATEISIMH. 1
15 Pemenue 3amau o teme «Ilapamienorpammy» 1
16 [IpssMOyTONbHUK. 1
17 CroxxeHre U BBIYUTAHHE POOEH C OMMHAKOBBLIMU 3HAMEHATEISIMHU. 1
18 Kontpoannas padora Nel (A) 1
19 YMHuokeHue apodeii. Bo3peneHnue apodu B CTEICHb. 1
20 Pom6. KBanpar. 1
21 Pemenue 3a1a4 no teme «YeTpIpexyroibHUKN» 1
22 YMHOkeHue apoOeii. Bo3BeneHne 1podu B CTENeHb. 1
23 YMHuokeHue apodeii. Bo3senenue apodu B CTEICHb. 1
24 YMHuokeHue apodeii. Bo3seneHnue a1podu B CTEICHb. 1
25 Konumponovuasn paboma Ne 1no meme « HemuipexyzonoHukuy 1
26 Teopema Daireca. 1
27 YMHuokeHue apodeii. Bo3seneHnue a1podu B CTEICHb. 1
28 Jenenue apodeit. 1
29 Jenenue apodeit. 1
30 Teopema Daneca. CpeaHsist JUHKS TPEYTOJILHUKA. 1
31 Teopema Paneca. CpeHss THHHUS TPEYTOJBHIKA. . 1
32 IIpeobpazoBanue palOHAIbHbBIX BhIPAKECHUI. 1
33 [IpeobpazoBanue palOHAIbHBIX BhIPAKECHUI. 1
34 [IpeoOpa3zoBaHne paroHATBEHBIX BEIPAKEHUH. 1
35 Cpenusis TMHAS TPEYTOTHHUKA. 1
36 Tpanerus. CpeaHsst TUHHS TPAICIUH. 1
37 Dynkiwst Y= K/X u e€ rpaduk. 1
38 Dynkiwst Y= K/X u e€ rpaduk. 1
39 KonTposbHas padora Ne2(A) 1
40 Tpamernus. CpenHas TUHAS TPAITCIIH. 1
41 Tpanenws. CpemHsss TUHUS TPAITCITUH. 1
42 PanmonansHbIe 1 HPpALlMOHATBFHBIE YUCIA. 1
43 PanmonanbHbIe 1 HPpALIMOHATIBHBIE YUCIIA. 1
44 KBagpaTapie kopHH. AprdMeTndecknii KBaIpaTHBIN KOPEHb. 1
45 Tpanenus. CpeHss TUHAS TPAIICUH. 1
46 Teopema 0 pOMOPIHOHANLHBIX OTpe3kax. [locTpoeHne 4eTBEPTOro 1

POMOPITHOHAILHOTO OTPE3Ka.
47 VpaBHerue X° = a 1
48 Haxoxenue npuOImKeHHBIX 3HaY€HUH KBaJAPATHOTO KOPHSI. 1
49 Dynkims y = X° 1 eé rpaduk. 1
50 Teopema 0 MPOMOPIUOHANILHBIX OTpe3kax. [locTpoeHue ueTBEPTOro 1
MPOMOPIHOHAIILHOTO OTPE3Ka.
51 Konumponwvnasa pavoma Ne 2 no meme « emovipexyzonvnuxuy 1
52 Dynkims y = X° 1 eé rpaduk. 1




53 Dynkius y = X° 1 eé rpaduk. 1

54 KBazpaTHbIil KOpeHb U3 IPOU3BEACHUS, TPOOH, CTETIEHH. 1

55 Teopema [Tudaropa. Erunerckuii TpeyronbHUK. 1

56 Teopema [Tudaropa. Erunerckuii TpeyroibHUK. 1

57 KBazpaTHbIil KOpeHb U3 IPOU3BEACHUS, TPOOH, CTEIIEHH. 1

58 KBazmpaTHbIil KOpeHb U3 IPOU3BEICHUS, TpoOH, CTETIEHH. 1

59 KBazpaTHbIil KOpeHb U3 IPOU3BEICHUS, TPOOH, CTETIEHH. 1

60 Teopema [Tudaropa. Erunerckuii TpeyroibHUK. 1

61 [leprieHAMKYIISIp U HAKJIOHHASL. 1

62 Konmponvuas pavboma Ne 4 no meme «Keadpammusie kopuu 1

63 Brinecenne MHOXKUTENS U3-TI07 3HaKa KOpHs. BHecenue 1
MHOYKHTEIIS IO/ 3HAK KOPHSI.

64 BolHECEHHE MHOKHUTENS U3-T110/ 3HaKa KOpHs. BHecenue 1
MHOYHTEIIS IO/ 3HAK KOPHSI.

65 Koumponvnasa paboma Ne 2 no meme « YemovipexyzonavHuxuy 1

66 Kocunyc octporo yriia npsiMoyrojibHOIr0 TPeyrojibHUKA. 1

67 [IpeobOpa3oBanue BBIpaKEHUH, COJIEpKAIMX KBAIPATHBIC KOPHH. 1

68 [IpeobOpa3oBaHue BBIpAKEHUH, COJIEpKAIMX KBAIPATHBIE KOPHH. 1

69 [IpeoOpaszoBaHue BEIPAKEHHM, COJCPKAIINX KBAAPATHBIC KOPHHU. 1

70 HepaBencTBo TpeyronbpHUKA. 1
Pemenue 3anau.

71 CooTHolIIeHne MEXKly CTOPOHAMH U YTJIaMH B TIPSMOYT OJIbHOM 1
TpEyroJbHHKE.

72 Koumponvuasn paboma Ne 5 no meme « Ilpeodpazosanue 1
8HIPANCEHUTL, COOEPHCAWUX KAOPAMHbIE KOPHUY

73 OmpenerncHue KBaipaTHOTO ypaBHeHMS. Hemonabie kBaapaTHEIE 1
YpaBHEHHS.

74 OmpenerncHe KBaIpaTHOTO ypaBHeHMS. Hemonabie kBaapaTHEIE 1
YpaBHEHHS.

75 Pemenme kBagpaTHRIX ypaBHEHUH BBIZICTICHUEM KBaIPaTHOTO 1
JBY4JIEHA.

76 CooTHolIeHre MEXTy CTOPOHAMH U YTIIAMH B TPSMOYTOJIbHOM 1
TPEYrOJIbHHUKE.

77 CooTHoLIEHNE MEXAY CTOPOHAMHU U YTIaMHU B IIPSIMOYT OJIbHOM 1
TPEYroJbHHUKE.

78 Permrenrie KkBaipaTHRIX ypaBHEHUH 1O (hopMyIIe. 1

79 Permrenrie kBaipaTHRIX ypaBHEHUH 1O (hopMyIIe. 1

80 Permenrie kBaipaTHEIX ypaBHEHUH 1O (hOpMyIIe. 1

81 OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKIECTBA. 1

82 OCHOBHBIC TPUTOHOMETPUICCKHE TOKICCTRA. 1

83 Teopema Buera. 1

84 Permenre 3aja4 ¢ MOMOIIBIO KBAaPATHBIX YPABHEHU. 1

85 Permenre 3a1a49 ¢ MOMOIIBIO KBAJPATHBIX YPaBHEHU. 1

86 3HaveHNe TPUTOHOMETPUYECKOH PYHKIIUHU IJI1 HEKOTOPBIX YTIIOB. 1

87 W3menenue cunyca, KOcuHyca, TaHI€HCAa M KOTaHT€HCa IPU 1
BO3pacTaHuM yIJa.

88 Pemenne 3a1a4 ¢ OMOIIBIO KBaIPAaTHBIX YPaBHEHUI. 1

89 Konmponvnasa padoma Neb no meme «Keaopammuwie ypagnenua» 1

90 Pemmenvie npoOHO-panMOHAEHBIX YPaBHEHUH. 1

91 Konmponvnaa paooma Ne3 no meme «Tpuzonomempuueckue 1
dyuxyuuy.

92 Onpenenenre KOOPAMHAT HA TIOCKOCTH. KoopauHate! cepennubl 1
OTpE3Ka.

93 Pemenne gpoOHO-panOHaIbHBIX YPaBHEHHH. 1

94 Pemenne 1poOHO-paiMOHaIbHBIX YPaBHEHHH. 1




95 Pemenne apoOHO-paiOHaIbHBIX YPaBHEHHH. 1
96 PaccrosiHne MeX1y TOUKaMH. 1
97 YpaBHEHHE OKPYKHOCTH. 1
98 Pemenne apoOHO-paiMOHaIbHBIX YPaBHEHHH. 1
99 Pemenne 3a1a4 ¢ IOMOMIBIO PAllMOHANBHBIX YPaBHEHUH. 1
100 | Pemrenne 3a7a4 C MOMOIIBIO PALIMOHATIBHBIX YpPaBHEHHUH. 1
101 | YpaBHeHHE NPSIMOIA. 1
102 | YpaBuenue npsimoii. KoopImHaThI TOUKH MepecedeHus IPsIMBbIX. 1
103 | Pemrenne 3aa4 ¢ IOMOIIBIO PALlMOHAIBHBIX YPaBHEHHUH. 1
104 | I'paduueckuii cocob perieHus ypaBHEHUH. 1
105 | I'padmueckuii ciocob pemieHus ypaBHEHHH. 1
106 | YrmoBoii ko3 durmert B ypaBHeHUU npsimMoid. ['paduk 1
JMHENHON QyHKINH.
107 | PacnonokeHue npsiMON OTHOCHUTENBHO CUCTEMbI KOOPJIMHAT. 1
108 Konumponvnasa paboma Ne7 no meme «/[pooHo-payuonanvrsle 1
YpagHenus».
109 | Yucioele HepaBeHcTBa. CBONCTBA YHCIOBBIX HEPABEHCTB. 1
110 | Yucnoele HepaBeHcTBa. CBOMCTBA YHCIIOBBIX HEPABEHCTB. 1
111 | VYrnoBoii ko3¢ duniveHT B ypaBHeHUH npsiMoit. ['paduk 1
JUHENHON QYyHKINH.
112 | Tepecedyenue nNpsiMoil ¢ OKPYKHOCTBIO. 1
113 | Yucnoele HepaBeHcTBa. CBOMCTBA YHCIIOBBIX HEPABEHCTB. 1
114 | CaoxeHre M YMHOXEHHE YHCIIOBBIX HEPABEHCTB. 1
115 | CaoxeHre M YMHOXEHHE YHCIIOBBIX HEPABEHCTB. 1
114 | IIpeob6pazoBanue Guryp. CBOWCTBA TBHKCHUS. 1
115 | Onpenenenne cuHyca, KOCHHYCa, TAHTEHCA IS JTI000r0 yria ot () 1
1o 180.
116 | CnoxeHre U YMHOXKEHHE YMCIOBBIX HEPABCHCTB. 1
117 | CiaoxeHne 1 YMHOKEHHE YUCIIOBEIX HEPABEHCTB. 1
118 | IlorpemHocTh ¥ TOYHOCTh MPUOIHKECHUS 1
119 | Onpenenenue cuHyca, KOCHHYCa, TaHTeHCa JIsl TF000ro yria ot 0 1
1o 180.
120 | CuMMeTpusi OTHOCHTEIIBHO TOUKH. 1
121 | Konmponvnaa paboma Ne8 no meme «HQucnosvie nepasencmeanr. 1
122 | YucnoBble IPOMEKYTKH. 1
123 | YucnoBble IPOMEXKYTKH. 1
124 | CuMMeTpusl OTHOCUTEIIBHO MPSMOH. 1
125 | Cummerpust OTHOCHTENFHO TOUYKH. CHMMETpPHUS OTHOCHTEIBHO 1
psIMOIA.
126 | Pemenne HepaBeHCTB C OAHON EPEMEHHOM. 1
127 | PemieHune HepaBeHCTB C OJHON NEPEMEHHOM. 1
128 | Pemenne HepaBeHCTB C OAHON EPEMEHHOM. 1
129 | IloBopor. 1
130 | IlapanmenbHBIH MTEPEHOC U €ro CBOMCTBA. 1
131 | PemreHue HepaBeHCTB C OAHON EPEMEHHOM. 1
132 | PemreHue cucteM HEpaBEHCTB C OJHOU IMEPEMEHHOM. 1
133 | Pemrenue cucteM HEpaBEHCTB C OJHOU IMEPEMEHHOM. 1
134 | IlapanmenbHBIH TEPEHOC U €ro CBOMCTBA. 1
135 | Iloopor. [lapamiensHbIi IEPEHOC B €ro CBOWCTBA. 1
136 Pemenue cucteM HepaBEHCTB € OJTHOM MepeMeHHOil. 1
137 Pemienue cucteM HepaBEHCTB € OJTHOM HepeMeHHOil. 1
138 | Konmponwvnasn paboma Ne 9 no meme «Cucmemol nepagencme ¢ 1
00HOIl nepPeMEHHO).
139 | Konmponwvnasn paboma No 4 no meme «/[susicenuey. 1
140 | AOcomioTHas BEIMYMHA M HaNpaBJIEHUE BEKTOpa. 1




141 OrnpeneneHue CTENEeHU C LEIbIM MTOKa3aTeeM. 1
142 CBOICTBA CTENEHHU C LEJIBIM ITOKA3aTEIEM. 1
143 CBOICTBA CTENEHHU C LEJIBIM ITOKA3aTEIEM. 1
144 | PaBeHCTBO BEKTOPOB. 1
145 | KoopauHaThl BEKTOpa. 1
146 | CBoiicTBa CTEIECHU C IIEIIBIM MTOKA3aTEIIEM. 1
147 CrannapTHBINA BT YHCIIA. 1
148 CrannapTHBINA BT YHCIIA. 1
149 | CnoxeHre BEKTOPOB U €r0 CBOMCTBO. 1
150 | YMHOXeHHE BEKTOpa Ha YHUCIIO. 1
151 | Konmponwvnasn paboma Ne 10 no meme «Cmenens ¢ yenvim 1
nokazameiuemy.
152 | COop u rpynnupoBKa CTATUCTUYECKHUX JTaHHBIX. 1
153 Harusgaele npeicTaBieHus CTATHCTUYECKON HHPOPMAIINH. 1
154 | CkanspHoe MpoU3BEICHNE BEKTOPOB. YTOJI MEXKIY BEKTOPAMU 1
155 | CkamspHoe Mpou3BECHIE BEKTOPOB. YTOJI MEKIY BEKTOpaMU 1
156 Harusiaeie npeicTaBieHus CTATHCTUYECKON HHPOPMAIINH. 1
157 | Pemrenue 3amay no reme «JIE€MEHTHI CTATUCTHKH U TEOPHH 1
BEPOSATHOCTEN
158 | IloBropenwue. Perienne cucrem HEpaBEHCTB. 1
159 | CkanspHoe Npou3BeICHUE BEKTOPOB. YTOJI MEXK/Y BEKTOpAMHU 1
160 | Koumponvnasa paboma Ne 5 no meme «Bexmopuiy. 1
161 | IloBropeHue. Pemnienne cricreM HEpaBEHCTB. 1
162 | IloBropenue. KBajipaTHble ypaBHEHUSI. 1
163 | IloBropenue. Perrenne 3a1a4 ¢ MOMOIIBIO KBaIPaTHBIX YPaBHCHHMIA. 1
164 | IloBropenue. PerieHue 3a1a4 ¢ MOMOIIBIO KBaIPATHBIX YPaBHEHUI. 1
165 | IToBropenue. [Ipssmoyronsuuk. Pom6. KBaapat. Perienue 3aqau 1
oro.
166 | IToBropenue. Tpanerus. Pemenne 3agau OI'D. 1
167 | IloBropenue. Perienue 3aqa4u Ha mpuMeHeHUe TeopeMbl [udaropa. 1
168 | UToroBslii 3auerT. 1
169 | Hrorosas tecroBas pabora 1
170 | Anamu3 TecTOBOI PabOTHI. 1
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