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IHosicHuTe IbHAS 3aNIMCKA

Pabouas mporpamma no yue6HOMYy mnpeametry «MaTemaTuka» Ha YpOBEHb OC-
HOBHOT0 00111er0 00pa3zoBanus (7-9 ki1accel) pa3paboTaHa Ha OCHOBE:

®deepadbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENbHOIO CTaHJIApPTa OCHOBHOTO
oO1ero oOpazoBaHus;

[IpumepHOIi TpOrpaMMbl OCHOBHOTO O0OIIEr0 OOpa3OBaHHS IO MPEAMETY
«MaremaTukay;

Paboueii nporpamMmsl 1o Kypcy anreopsl (7 — 9 kiaccel), CO31aHHOM Ha OCHO-
BE€ €IMHOW KOHIIEMIIMU TMPENOoJaBaHusl MaTeMaTUKU B CpeAdHEel 1IKoje, pa3pado-
tanHoi A.I'.Mep3nsikom, B.B.Ilononckum, M.C Axupom, JI.A. HomupoBckum,
BKJIIOUEHHBIX B CHCTEMY «Anropumrt ycnexa» (M.: Berrana-I'pad, 2020);

C yuetom paboueit nporpammel Bociutanus MbOY 1O Nel5 «JIyu» r. ben-
ropoza.

PaGouast nporpamma cootBercTBYeT TpeboBanusiMm ®I'OC 00O.

PabGouast mporpamma mnpenHa3HaueHa Uil W3Y4YCHUST MaTeMaThkd B /-9
KJIacCcax YPOBHSI OCHOBHOI'O OOIIIET0 00Opa3oBaHusI MO YYCOHUKAM
1. Marematuka, 5 kiacc. YueOHuk (aBropsl Mepsisak A.T'., [Tononckuii B.b.,

Axup M.C.)

2. Maremaruka, 6 knacc. YueOnuk (aBropsl Mep3msak A.l'., [Tononckuii B.b.,
Axup M.C.)

3. Anreb6pa,7 knacc. Yuebnuk (aBropsl Mepansik A.I'., [lomonckuit B.b., Axup
M.C.)

4. Anrebpa,7 knacc. Yueonuk (aBropsl Mepsmsik A.I'., ITononckuii B.b., Sxkup
M.C.)

5. Anrebpa ,8 kinacc. Yueonuk (aBTopbl Mepsnsik A.T'., [Tonouckwuii B.b., Sxup
M.C.)

6. Anrebpa ,9 kiacc. Yueonuk (aBTopbl Mepansk A.I'., [Tonouckuii B.b., Skup
M.C.)

7. T'eometpus , 7 knacc. Yueonuk (aBTopbl Mepamsik A.T'., [Tonouckuii B.b.,
Axup M.C.)

8. I'eomeTtpus , 8 kimacc. Yueonuk (aBropsl Mep3msik A.I'., [Tononckuit B.b.,
Axup M.C.)

9. I'eometpus , 9 knacc. Yueonuk (aBTopbl Mepansik A.I'., [Tononckuii B.b.,
Axup M.C.)

Pabouas ImporpaMmMa MOXKCT PC€aiu30BbIBATHCA C IIPUMCHCHHUEM CETEeBOM (1)0pr1,
3JIIEKTPOHHOTO o0yueHwus, a TAaKKC C HUCIIOJIB30BaHUEM JAUCTAaHITMOHHBIX
o0pa3zoBaTEIbHBIX TEXHOJOTHM.

VYueOHbIlE Kypc TOCTPOGH Ha OcHOBe DenepanbHOTO TOCYIapCTBEHHOTO
oOpa3oBaTenpHOrO CcTaHaapta ¢ yderoM KoHuenuuu MaTeMaTHuyecKoro
oOpa3oBaHMsI UM OpPUEHTUPOBAH Ha TpeOOBaHUSA K pe3ylbTaTaM 00pa3oBaHuS,
comepxkammmcst B IlpumepHoii OoCHOBHOM  00pa3oBaTeNbHOIl  Mporpamme
OCHOBHOTO 0011ero obpazoBaHusi. B HEM Takke yUMTHIBAIOTCS JAOMUHHUPYIOIINE
UJCH W TOJOXKEHHUS MPOrpamMMbl Pa3BUTHS U (HOPMUPOBAHMS YHUBEPCATbHBIX
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y4eOHbIX  JEHUCTBUM JJIE  OCHOBHOrO  00IIero oOpa3oBaHHs, KOTOpPbIE
o0OecreynBalOT  (OPMUPOBAHUE POCCUUCKOW TPAKTAHCKOW  HUACHTUYHOCTH,
KOMMYHUKATHUBHBIX KaueCTB JIMYHOCTHU U  CHOCOOCTBYIOT (HOPMUPOBAHUIO
KJIFOUE€BOM KOMITIETEHIIMM — YMEHHUSI YUUThCSI.

Kypc anrebpet 7—9 «kiaccoB sBisieTcsi 0a30BbIM JUII  MaTEMaTUYECKOTO
oOpa3oBaHMsI W PAa3BUTHS IIKOJIBHUKOB. AJireOpavyeckue 3HAHUS U yMEHHS
HEOOXOMMMBI JJII W3Y4YeHUsT TeoMeTpuu B 7—9 kiaccax, anreOpel u
MaTteMarnyeckoro aHammsza B 10—I11 kmaccax, a Takke H3y4YEHHsS] CMEXHBIX
JUCIUTLINH.

[IpakTryeckasi 3HaYMMOCTh IIKOJIBHOTO Kypca anreOpbl 7—9 KIaccoB COCTOUT B
TOM, YTO TPEAMETOM €ro HM3y4YCHUS SBISIOTCS KOJUYECTBEHHBIC OTHOLICHHS U
IPOLECCHl PEAJbHOTO MHpa, OINUCAaHHbIE MaTEeMaTHYECKUMU MojensiMu. B
COBPEMEHHOM OOIIECTBE MaTeMaThyecKkas IOATOTOBKa HEOO0XOoAuma KaKIAOMY
YeJIOBEKy, TaK KaK MaTeMaTuKa IMPHUCYTCTBYET BO BceX cdepax dYeloBeHEeCKOn
NESTEIBHOCTH.

OnHOM M3 OCHOBHBIX LI€JIeH M3yueHUsl alreOphl SBISETCS Pa3BUTUE MBIIUICHUS,
npexzie Bcero (opMupoBaHHe aOCTPAaKTHOrO MbllUieHUs. B mpouecce usyuyeHus
anreopel (GOpMUpPYETCSl JIOTUYECKOE M aJTOPUTMHUECKOE MBIIIJICHUE, a TaKxkKe
TaKh€ KauecTBAa MBIIUICHUS, KaK CHJIa W THOKOCTh, KOHCTPYKTUBHOCTH W
KPUTHUYHOCTH. /[ ajmanTanmu B COBPEMEHHOM HWH(OPMAIMOHHOM OOIIECTBE
BaXHBIM  (hakTOpOoM  siBIsieTcss  (OPMUPOBAHHE  MATEMATHUYECKOTO  CTHIIA
MBIIIUICHUSI, BKJIIOYAIONIETO B ceOs MHAYKIUIO W JASAYKIHI0, O0O00O0IIeHuE u
KOHKPETH3aIMI0, aHaIM3 W CHUHTE3, KJIacCHU(UKAIMIO W CHUCTEMaTH3aIHIo,
abCcTparupoBaHue U aHAJIOTHUIO.

OOyuenue anredpe naéT BO3MOXKHOCTb IIKOJBHUKAM HAYYUTHCS IJIAHUPOBATH
CBOIO JI€ATEIBHOCTh, KPUTUUYECKH OIICHUBATh €€, NMPUHUMATh CaMOCTOSITEJIbHbIC
pellieHusi, OTCTauBaTh CBOM B3IIAAbl W yOexnaeHus. B mpouecce usyudeHus
anreOppl IIKOJBHUKU Yy4yaTCsl M3JlaraTh CBOM MBICIHM $ICHO W HMCUEPHBIBAIOILE,
IpUOOpPETAlOT HABBIKK YETKOTO M TPAaMOTHOTIO BBIMIOJHEHUS MaTeMaTHYECKHX
3arucel, Mpu ATOM UCIOJIb30BaHUE MAaTEMATUUYECKOTO SI3bIKa TIO3BOJISIET Pa3BUBAThH
y y4aluxcsi TpaMOTHYIO YCTHYIO U TUCBMEHHYIO peyb.

3HaKOMCTBO C MCTOpUEN pa3BUTHUSL alreOpbl Kak HAyKu (POPMHUPYET y ydallUXCs
MpeCTaBlIeHUs 00 aliredpe Kak 4acTh 0OIIEeUETOBEYECKON KYIbTYPBHI.
3HaUNTENbHOE BHUMAHUE B M3JIOKCHUHM TEOPETUYECKOTO0 MaTepuana Kypca
yIETSETCS €r0 MOTHBAIIUH, PACKPHITUIO CYTH OCHOBHBIX TIOHATUH, UICH, METOOB.
OO0yueHue MOCTPOCHO Ha 0a3e TEOPUH PA3BUBAIOIIETO OOYUECHHS, YTO JOCTUTACTCS
OCOOCHHOCTSIMH HM3JIOKEHUSI TEOPETUUYECKOTO MaTephala W YNpaXKHCHUSIMH Ha
CpaBHEHHE,  aHajiu3, BbIJCJIEHHWE  TIJIABHOTO,  YCTAHOBJIEHWE  CBS3€H,
kiaccudukanuo, o000menne u cucremarusanui. (Ocobo aKIEHTUPYIOTCS
COJIEPKATENIbHOE PACKPBITHE MATEMAaTHYECKUX MOHSITHH, TOJIKOBaHHE CYUIHOCTH
MaTEeMaTHYECKUX METOJOB M O0JacTh HX M[PUMEHEHHs, JEMOHCTpaIus
BO3MOXXKHOCTEl ~ NPUMEHEHHS  TEOPETUYECKUX  3HAHMW  JUIS1  peIleHus
pa3HOOOpa3HbIX 3a/1a4y MPUKIAJAHOTO XapaKTepa, HaIpUMEp PELIeHHs] TEKCTOBBIX
3aJa4, JEHEXKHbBIX W  TMPOLEHTHBIX  PAacu€ToB, YMEHHE  TOJb30BATHCA



KOJIMYECTBEHHOM MH(OpMalen, MpeICTaBIEHHON B pa3inuHbIX (hopmax, yMeHUE
yuTaTh rpaduku. Oco3HaHue 0O0IIEero, CyIIECTBEHHOTO SIBJSETCS OCHOBHOW 0a3oit
JUTS pellieHusl yIpakKHeHU. BaXkHO IPUBOAUTH JI€TalbHbIE MOSCHEHUS K PEIICHUIO
TUIIOBBIX YIPOXKHEHUN. DTUM pacKphIBAaCTCS CyTh METO/1a, MOAX0/a, MpeiaraeTcs
QITOPUTM UJTU IBPUCTHYECKASI CXeMa PEUICHUs YIPaKHEHUN ONpeIeIEHHOTO THTIIA.

OO0uas xapakTepucTHKAa Kypca

CopnepxaHue Kypca anreOpbl B 7—9 kiaccax NpeCTaBI€HO B BUAE CIEAYIOLINX
COJIEPKATENbHBIX pa3fenoB: «Anredpa», «UuciaoBbie MHOXKECTBa», «DYHKIIHH,
«DNEeMEHTBI MPUKIAAHOW MATEMATHKNY, «Aredpa B ICTOPUUECKOM PA3BUTHNY.
Conepxxanue paznena «Anredpa» GopMUpYET 3HaHUS O MATEMaTHYECKOM SI3bIKE,
HEOOXOJMMbIE [UJIsl pEIICHUsT MAaTeMaTHYeCKUX 3aJad, 3aJad U3 CMEXHBIX
JUCHMIUIMH, a TaKKe NPaKTHUUECKUX 3ajad. M3ydyeHue martepuasna crocoOCTBYET
(bopMHPOBAHUIO y y4YaIuxcs MaTEeMaTH4ECKOro amnrapara
peuieHus 3ajad C MOMOLIBIO YPAaBHEHHH, CHCTEM YpPAaBHEHHMII M HEPABEHCTB.
Marepuan naHHOro pasjena MpEeACTaBIE€H B acleKTe, CIOCOOCTBYIOLEM
(OPMHUPOBAHHUIO Yy YUAIIUXCS YMEHUS M0JIb30BaThcs aaropurMamMu. CylecTBeHHas
pOJIb MPU 3TOM OTBOAMUTCS PA3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHHUS — Ba)KHOU
COCTABJISIFOIIEH MHTEIJIEKTYaIbHOTO PAa3BUTHUS YEJIOBEKA.

Copnepxxanue pasnena «UucaoBble MHOKECTBa» HAIEJICHO HAa MaTEeMaTHYECKOE
pa3BUTHE y4YalIUXCs, (POPMHUPOBAHME Yy HUX YMEHHS TOYHO, CXATO U SICHO
u3JaraTh MBICJIH B YCTHOM
Y NMCBMEHHOM peud. Marepuan pasziena pa3BUBAaeT MOHATHE O YHCIIE, KOTOPOE
CBSI3aHO C M3YYEHUEM JCHCTBUTEIBHBIX YHCEIL.

Ilenp conepxanust pasnena «@DPyHKUUW» — TOJYYEHHE UIKOJIBHUKAMHU
KOHKPETHBIX 3HAaHUU O (PYHKIHMHM KaK BaKHEWIIIeH MaTeMaTHYCCKOW MOJICIH s
ONMCAHUSI W HCCIEAOBaHMUS IPOLIECCOB M SBICHUN OKPYKAKOLIETO MHpA.
CoOTBETCTBYIOIIMIM ~ MaTepuajg CIOCOOCTBYET Pa3BUTUIO BOOOpaKEHUS U
TBOPYECKUX CIIOCOOHOCTEN YyYallluXCsi, YMEHHUSI MCIIOJIb30BaTh Pa3jMuHbIC S3bIKU
MaTeMaTUKH (CIIOBECHBIM, CHMBOIHMYCCKHM, rpad)MuIeCKUi).

Copnepxanue pazzaena «JIEMEHTbl NPUKIAJHON MaTeMaTHKW» PAacCKpbIBAET
NPUKIAAHOE W TPAKTUYECKOE 3HAYEHUE MaTeMaTUKW B COBPEMEHHOM MHMpE.
Marepuan qaHHOTo paszena cnoco0cTByeT OPMUPOBAHUIO YMEHUSI TIPEICTABISATh
Y aHaJU3UpOBATh PA3NUYHYI0 HMH(GOPMAIMIO, TOHMMAHUIO BEPOSITHOCTHOTO
XapakTepa peajbHbIX 3aBUCUMOCTEH.

Paznen «Anredbpa B HICTOPUYECKOM Pa3BUTHU» MpEAHA3HAYEH 11 (OPMUPOBAHUS
NpECTaBICHUNA O MaTeMaTHKe KaK 4acTH YeJOBEUECKOH KYJIbTYpHI, IS 0OIIero
pa3BUTHUS MIKOJLHUKOB, CO3/IaHUs KYJIbTYPHO-UCTOPHUUECKOM Cpe/ibl 00yUEHHUS.

JIMYHOCTHBIE, METampeAMETHbIE W  MPEAMETHbIE PpPe3yibTaTbl  OCBOCHHUSA
COZEpKaHus Kypca anreopsl



N3yyenue anreOpsl MO JaHHOM MporpamMme CrnocoOCTByeT (POPMUPOBAHUIO Y
YYaIUXCSl TMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB 00yUYEHUS,
COOTBETCTBYIOIINX TpeOOBaHUSIM denepanbHOro rocyJ1apCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOI'O 00I1IEr0 00pa3oBaHUsI.

JIMYHOCTHBIE pE3yNIBTATHI:

BOCIUTAHUE POCCUMCKON TPAXKIAHCKON MJICHTUYHOCTH: NTATPUOTU3MA, YBAKECHUS K
OTteuecTBY, OCO3HAHHME BKJIaJa OTCUYECTBEHHBIX YUYEHBIX B Pa3BUTHUE MHUPOBOU
HAYKWU;

OTBETCTBEHHOE OTHOIIEHNE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh O0YJarOITHXCsI
K CaMOpa3BUTHIO M CaMOOOPA30BAaHUI0O HA OCHOBE MOTHBAIMM K OOyYEHUIO M
MTO3HAHMUIO;

OCO3HAHHBIA BBHIOOP W TOCTPOEHUE JaNbHEUIIEeH WHIWBUIYAIbHOU TPACKTOPHUH
oOpa3oBaHusi Ha 0a3e OPUEHTHUPOBKU B Mupe npodeccuii u npodeccuoHaIbHBIX
MPEANOYTCHUN € YYETOM YCTOMYMBBIX IMO3HABATEIbHBIX MHTEPECOB, A TAKXKE Ha
OCHOBE dbopmupoBaHus YBAXKUTEIIBHOTO OTHOLIEHHUS K
TPYAY, PA3BUTHE OIBITA YYACTUS B COLMAIIBHO 3HAYUMOM TPYJE;

yMEHUE KOHTPOJIUPOBATH IMPOIIECC M PE3yJbTaT Y4yeOHOM W MaTeMaTH4ecKou
JIESITEIBbHOCTH;

KPUTUYHOCTh MBIILJICHUS, UHAIIMATUBA, HAXOYUBOCTh, aKTUBHOCTb IIPU PEIIEHUN
MAaTEMATHYECKUX 3a7ad4.
MeranpeaMeTHbIE PE3YJIbTAThI:

YMEHHUE CaMOCTOSITEIbHO OMNpEeesiTh 1eJIU CBOEro oOOy4YeHUs, CTaBUTh U
dbopmynupoBaTh 1151 ce0st HOBBIE 3a7jauu B y4€0e, pa3BUBATh MOTUBBI U UHTEPECHI
CBOEH MO3HABATEJILHOM JEATENBHOCTH,

YMEHHE COOTHOCUTH CBOHU JEHUCTBUA C IUIAHUPYEMBIMHU pe3yJIbTaTaMH,
OCYLIECTBIIITh KOHTPOJIb CBOEW JIESTEIBHOCTH B IPOLECCE JOCTHMKECHUS
pe3ynbTara, OnpeaesTh CoCcoObl NEUCTBUM B paMKax MPEIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYAIlUEH;

yMEHUE OIpPEACNSTh MOHATHUSA, CO3/1aBaTh 00OOIIEHUS, YCTAaHABIMBATh aHAJIOTHUH,
KJacCu(pUIMpPOBaTh, CaMOCTOATEILHO BBIOMPATh OCHOBAHWUS U KPUTEPUH IS
KJ1accuuKaIuu,

YMEHHUE YCTaHABJIMBATh MPUYMHHO-CIICICTBCHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3akioueHue (MHIYKTHUBHOE, NEAYKTUBHOE W MO aHAJIOTHUU) U
JIeNIaTh BBIBO/IBI;

pa3BUTHE KOMIIETEHTHOCTM B OOJaCTU MCHOJIb30BaHHUS HWHQPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

NEepPBOHAYAIILHBIE TIPEJICTABIICHU 00 HWAESIX U O METOJaX MaTeMaTHKH KakK 00
YHUBEPCAIIBHOM $I3bIKE€ HAYKU U TEXHHUKH, O CPEACTBE MOAECIUPOBAHUS SBICHUU U
ITPOLIECCOB;

yMEHUE BUICTh MATEMATHYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOW CUTYyallMH B
JOPYTUX TUCUUIUIMHAX, B OKPYKAIOILIEH )KU3HU;

YMEHUE HaxXOJUTh B PA3JIUYHBIX MCTOYHHUKAX HH(POPMAIHNIO, HEOOXOMUMYIO ISt
pelieHus MaTeMaTUYeCKUX 3ajlad, M TPEICTaBIATh €€ B MOHSATHOW Qopme,



NPUHUMATh
pelieHre B YCIOBUAX HEMOJHON WIM U30BITOYHOM, TOUYHON WIJIM BEPOSTHOCTHOU
uHpopMaruy;

yMEHUE TOHMMaTh M HCHOJb30BaTh MaTeMaTHYECKUE CPEICTBA HArJSAHOCTU
(rpadpuku, TAOMMIBI, CXEMbI H Jp.) JUIS HWUIIOCTpAIlMH, WHTEPHpETAIUH,
apryMEHTAIUH;

YMEHHUE BBIIBUTATh THUIIOTE3bI MPHU PEIICHUH 3a7a4d, MOHUMATh HEOOXOIMMOCTh
WX MPOBEPKU;

MOHUMAaHUE CYNTHOCTH AJITOPUTMUYECKHUX MPEANUCAHNN U YMEHUE JEHCTBOBATH B
COOTBETCTBHUH C MPEITI0KEHHBIM aITOPUTMOM.

[IpenMeTHbIC pe3yabTATHI:

OCO3HAHME 3HAYCHHS] MATEMATUKHU JIJIs1 TOBCETHEBHOM JKMU3HU YETIOBEKA;
MpEACTaBICHUE O MaTEeMaTHYEeCKOM Hayke Kak cdepe MareMaTu4ecKon
NesATeIbHOCTH, 00 »dTamax e€ pa3BUTHs, O €€ 3HAUYUMOCTU JJIsi Pa3BUTUA
UBUJTU3AIINH;

pa3BuTHE yMeHUM paboTaTh ¢  y4eOHBIM  MaATEMaTHYECKUM  TEKCTOM
(aHaIM3MpOBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIMIO), TOYHO M TPaMOTHO
BBIPOKAaTh CBOM MBICIIM C TPUMEHEHHEM MAaTEMaTUYECKONW TEPMHHOJOTUU U
CHUMBOJIUKH, TIPOBOANUTH KJIACCU(PHUKAIINH, TIOTUIECKNE 00OCHOBAHUS;

BJaJicHHe ©0a30BbIM TMOHATUHHBIM  ammaparoM IO OCHOBHBIM pa3jesiam
CoJlep KaHus;

CHUCTEMATHYCCKHEC 3HAHUS O (DYHKIMAX U UX CBOMCTBAX;

MPAKTUYECKA 3HAYMMBIE MAaTEMAaTHUYCCKUE YMEHHUS M HABBIKH, UX NMPUMEHEHHUE K
pEIIeHNI0 MaTeMaTHMYeCKUX W HeMaTeMaTWYeCKUX 3a/ad, Mpearoararomniee
YMEHUSL:

BBITIOJIHATh BBIYUCIICHHUS C JEHCTBUTENHHBIMU YHCIAMU; pEIIaTh ypaBHEHUS,
HEpaBEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

peniaTh TeKCTOBBIC 3a7a4H apu(PMETHIECKUM CITIOCOOOM, C TIOMOIIBI0 COCTABIICHUS
Y PELLICHUS YPAaBHEHU, CUCTEM YPAaBHECHUM U HEPABEHCTB;

WCIIOJIB30BATh QJITreOpanuecKuil sI3bIK IS OMUCAHUS TMPEAMETOB OKPYKAIOIIETO
MHUpa ¥ CO3/IaHUsI COOTBETCTBYIONTUX MAaTeMaTHUYECKUX MOJIEIICH;

MIPOBOJIUTH TPAKTUYCCKUE PACUYETHI: BBIYMCIICHHS C MPOIICHTAMH, BBIYMCICHUS C
YHCIIOBBIMU MOCTIEI0BATEIHLHOCTSIMH, BBIYHCIICHUS CTATUCTHICCKUX
XapaKTEPUCTHK, BHITIOJHEHUE TPUOTNKEHHBIX BEIYMCIICHHN;

BBITIOJTHATH TOXICCTBECHHBIC TPe0oOpa30BaHUsI pAllMOHATBHBIX BBIPAKECHU;
BBITIOJTHATH OTEpaIiiy Ha/l MHOXKECTBAMU;

UCCJeN0BATh PYHKIIMU U CTPOUTH UX FPAPUKH;

YUTaTh U WCTOJB30BaTh WH(GOPMAINIO, TMPEACTABICHHYIO B BHJE TaOJHMIIbI,
JUarpaMMbl (CTOJIOYATON MITH KPYTOBOM);

pemaTh npocTeie KOMOMHATOPHBIC 3a/1a4H.

Mecto kypca ajaredpsbl B yaeOHOM IIaHe



B 6a3ucHoMm yueOHOM (0OpazoBaTeabHOM) IJIaHE HAa HM3ydeHHe ainreopel B 7—9
KJIacCaX OCHOBHOW IIKOJBI OTBENEHO 3 YYEeOHBIX HYaca B HEJCII0 B TCUCHHUE
Ka)XI0Tro roja o0y4deHus, Bcero 315 qacos.

I[Inanupyembie pe3yJbTaThl o0yueHust
aareope B 7—9 ki1accax

AnreOpanyeckre BbIpaKeHHS

BBIITyCKHUK HAYYUTCS:

ONEpUPOBaTh TMOHATUAMH «TOXKIECTBO», «TOXKIECTBEHHOE NPeoOpa3oBaHUEy,
pelaTth 3a7a4u, cojepkaiire OykBeHHbIE JaHHbIE, padoTaTh ¢ (popmyaamu;
OIIEpUPOBATh NOHATHUEM «KBAJPATHBIM KOPEHb», IPUMEHATH €T0 B BBIYUCIICHUSX;
BBIMOJHATh MPEOOpa3OBaHUE BBIPAKEHUN, COAEpXKAILUMX CTEHNEHH C LEIbIMU
NIOKa3aTeJIIMU U KBaJpaTHbIE KOPHHU;

BBIMOJHATh TOXJIECTBEHHBIE IPEOOPAa30BaHMs pALMOHAJIbHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOYJIEHAMH U aNre0panyecKuMu ApoOsMu;
BBIIIOJIHATH PA3JIOKEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

BBIITyCKHUK MOJyYNUT BO3MOYKHOCTB:

BBINIOJIHATh ~MHOTOILIArOBbIE  MPEOOpa30BaHUs  pPALMOHANBHBIX  BBIPAKEHUH,
IPUMEHSS LIUPOKHUI HA0Op cr1ocoOO0B U MPUEMOB;

INPUMEHSATH TOXKIECTBEHHBIE MPE0Opa3oBaHuUs sl PEIICHUs 3aad U3 pa3IMyHbIX
pas3zenoB Kypcea.

YpaBHeHust

BbINTyCKHUK HAYYUTCS:

pelIatb OCHOBHBIE BHU/bl PAallMOHAJIBHBIX YPAaBHEHUM C OJHOM NEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHHUI C JBYMS IEPEMEHHBIMY;

IIOHUMAaTh YPaBHEHUE KAK BAKHEUIIYI0 MaTEMATHYECKYIO MOJIEIb JUIsl ONMCAHUS U
U3Yy4EHHUs Pa3HOOOpa3HbIX peajbHBbIX CUTYyallud, pemniarb TEKCTOBBIE 3aJauu
anreOpanyecKuM METOJIOM;

OPUMEHATh TpaduyecKue MpeACTaBICHUS JUIsl HUCCIEIOBaHUS ypaBHEHUH,
VCCJIEIOBAHMSI M PELIEHUS] CUCTEM YPABHEHHI C JBYMS IEPEMEHHBIMM.
BBINTyCKHUK MOTYYUT BOBMOKHOCTH:

OBJIAJICTh CIIEUAJIBHBIMU NPUEMAMU PELICHUS YPABHEHUU U CUCTEM YpPaBHECHUM;
YBEPEHHO MPUMEHSTH almapaT ypaBHEHUM JUIsl PelIeHUs] pa3HOOOpa3HbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, MPAKTUKU;

NPUMEHSTH rpapuyecKre MpPeACTaBICHUS ISl UCCIEAOBAHUS YPAaBHEHUH, CUCTEM
ypaBHEHUH, coJiepKalux OyKBEHHbIE KOI(PPUIIUEHTHI.

HepaBencrBa

BbIIyCKHUK Hay4dnTCS:

IIOHMMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOLIEHWEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

pemaTh JUHEHHbBIE HEPABEHCTBA C OJHOU EPEMEHHOM U UX CUCTEMBI;

peliaTh KBaJpaTHbIE HEPABEHCTBA C ONOPOii Ha TpauYecKue MPeACTaBICHUS;



OPUMEHSTh anmapaT HEpaBEeHCTB JUIS PEUIeHHs 3afad M3 pa3IMyHBbIX pa3/ielioB
Kypca.

BBIMyCKHUK TOTYYUT BO3MOKHOCTB:

OCBOHTH pa3HOOOpa3Hble NPUEMBI JIOKA3aTeJIbCTBA HEPABEHCTB; YBEPEHHO
IPUMEHSTH anmapar HepaBeHCTB IS pelIeHUs] pa3sHOOOpa3HbIX MaTeMaTHYECKUX
3a7a4, 3a]1a4 U3 CMEKHBIX PEIMETOB U MPAKTHUKY;

NPUMEHATH TpaduyecKkre MpeaCTaBICHUs i1 UCCIETOBAaHUS HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIEPKALTNX OYKBEHHBIE KOA(PPUITUCHTHI.

Yucnosble MHOECTBA
BBITTyCKHUK HAYYUTCS:

MOHUMATh TEPMUHOJIOTHIO U CHUMBOJIUKY, CBSI3aHHBIE C TOHSITHEM MHOXECTBA,
BBITIOJIHATH OTNEpaIiiy HaJl MHOKECTBAMU;

UCII0JIb30BaTh HAYAJIbHBIE TIPEJICTABIICHUS O MHOKECTBE JIEHCTBUTEIBHBIX YUCE.
BBITTyCKHUK MOTYyYUT BOZMOXKHOCTH:

pa3BUBATh MPEICTABICHUE O MHOXKECTBAX;

pa3BUBATh MPEJCTABICHUE O YMCIE W YUCIOBBIX CHUCTEMax OT HATYpaJbHBIX IO
JEUCTBUTENLHBIX YUCEI; O POJIU BHIUUCICHUHN B TPAKTUKE;

pa3BUTh W YIUIYOUTh 3HAHUS O JCCSITHYHON 3alUCU JICHCTBUTEIBHBIX YHCEI
(mepuouYecKue U HETIEPUOIUYECKUE APOOH).

DOyHKIUU

BBITTyCKHUK HAyYUTCS:

MOHMMAaTh M WCTOJb30BaTh (PYHKIIMOHAIBHBIE TIOHSTHS, SI3bIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

CTpOUTh TpaduKH SJIEMEHTApHBIX (YHKIIMM, HCCIENOBAaTh CBOMCTBA YHCIOBBIX
GyHKIMI Ha OCHOBE M3YyYEHHUsI IOBEICHUS UX TpadUKOB;

MOHUMAaTh (DYHKIMIO KaK BOXKHEUIIYI0 MAaTeMAaTHUYECKYIH) MOJENb JJIsl OMHCAHUS
MIPOIIECCOB M SIBJICHUN OKPYXKAIOIIET0 MUPA, TPUMEHSITh (PYHKIIMOHAIBHBIN SI3bIK
JUTSI OTIUCAHUSI U UCCIIEIOBAHUS 3aBUCUMOCTEH MEXTy (PU3NUECKUMU BEJITMYMHAMY,
MOHMMATh U MCIOJB30BaTh  SI3BIK  MOCJIENOBATEIBLHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHUE 0003HauYEHNUA);
NPUMEHATh (POPMYJIBI, CBS3aHHBIE C apPUPMETHUCCKOH U TCOMETPUUYCCKOMN
MPOTPECCUsAMHU, W amnmapar, cOPMHUPOBAHHBIN MPU HM3YyUYCHUU APYTUX Pas3/eiioB
Kypca, K pelIeHuIo 3a7a4, B TOM YUCJIE C KOHTEKCTOM U3 PealbHOM JKU3HHU.
BBITTYCKHHK TIOJTyYUT BO3MOYKHOCTb:

MIPOBOJIUTH HWCCJICAOBAHMS, CBSI3aHHBIC C W3YYCHHEM CBOUWCTB (YHKIHHA, B TOM
YHCIIE C

WCIIOJIb30BAaHUEM KOMITBIOTEPA; Ha OCHOBE TpapuKOB H3YyUYEHHBIX (DYHKIUI
CTpOUTh OoJiee CclokHBIE Tpahuku (KyCOUYHO-3aJaHHBIC, C «BBIKOJOTHIMIDY
TOYKaMH U T. I.);

WCIIOJIB30BaTh (YHKIMOHAIBHBIC TIPEACTABICHUSI W CBOWCTBA (DYHKIMHA JJIs
pEIIeHNs] MaTEMaTHIECKUX 3314 U3 Pa3IMYHBIX Pa3JIeloB Kypca;
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pemaTh KOMOMHHUPOBAHHBIE 33J1a4M C MPUMEHEHUEM (GOpMYIT N-TO YIeHa U CYMMBI
N NEPBBIX YJICHOB apU(PMETUYECKON M T€OMETPUUYECKOM MPOTrpeccui, MpUMEHSss
IIpY 3TOM amnmnapar ypaBHEHUN U HEPABEHCTB;

NOHUMAaTh apU(PMETHUUECKYI0 U TEOMETPUUYECKYIO MPOrpeccHr Kak (QYHKIUU
HATypaJbHOTO apryMEHTA; CBSI3bIBATh apU(METUUYECKYIO MPOTPECCHUIO C JIMHEUHBIM
pPOCTOM, TEOMETPUUECKYIO — C DKCIIOHEHIUAJIBbHBIM POCTOM.

DJIeMeHTBI MPUKJIATHON MaTeMAaTUKHU

BBITTyCKHUK HAYYUTCS:

WCITOJIB30BATh B XOJIC PEIICHUS 3a7a49 dJICMEHTApHbBIC TIPEICTABIICHUS, CBSI3aHHbBIE
¢ MpUOIMHKEHHBIMUA 3HAYCHUSIMH BEJTMYUNH;

HCIIOJIB30BaTh MPOCTEUIIINE CITOCOOBI MPEICTABICHUS M aHAJIU3a CTAaTUCTUYCCKHUX
JTAHHBIX;

HaXOJUTh OTHOCUTEJIBHYIO YaCTOTY U BEPOSITHOCTh CIIY4aHOT'O COOBITHS;

pemiatb KOMOHMHATOpPHBIC 3a/Jlaud  Ha HaxXOXJICHHE 4YHCIa OOBEKTOB WIIH
KOMOUHAIIHIA.

BBIMyCKHUK TOJIYIUT BO3MOKHOCTD:

MOHATh, YTO YHCJIOBBIC JIaHHBIC, KOTOPHIC HCIIOJB3YIOTCS JJIs XapaKTePUCTHKU
00BEKTOB OKPY’KAIOIIETO MHPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH,
YTO IO 3aMKCH MPUONMMKEHHBIX 3HAYCHUH, COMEPKAIMUXCSA B WH(POPMAITMOHHBIX
HUCTOYHHUKAX, MOKHO CYIMTHh O TIOTPEITHOCTH MPUOIMIKEHNS;

MOHATH, YTO TOTPEITHOCTh PE3YNIbTaTa BRIYUCICHUN JOJKHA OBITh COM3MEpUMAa C
MOTPENTHOCTHIO MCXOIHBIX JaHHBIX;

NpUOOPECTH  TMEePBOHAYAIBHBIA  OMBIT OpTraHW3alid cOopa JaHHBIX IIPU
MPOBEJICHUH OIpOoca OOIISCCTBEHHOTO MHEHHUS, OCYIIECTBISATh HUX aHaIu3,
MIPEACTABIIATh PE3yJIbTaThl OIPOCa B BUJIC TAOJHUIIBI, THATPAMMBbI,

MPUOOPECTH ONBIT TPOBEACHUS CIYyYaHBIX DKCICPHUMEHTOB, B TOM YHCIE C
MTOMOII[BI0 KOMITBIOTEPHOTO MOACITMPOBAHMS, HHTEPIIPETAIIUN UX PE3YIbTATOB;
Hay4YUTHCS HEKOTOPHIM CIICIIUAIBLHBIM TPUEMaM pellIeHUs] KOMOMHATOPHBIX 3a7ad.

Conepskanue Kypca

AnreOpanyeckue BbIpaKeHHs

BrlpaxkeHne ¢ TIEpEMEHHBIMH. 3HAYEHUE BBIPAKEHUS C TMEPEMEHHBIMU.
Jomyctumsbie 3HAYECHUSA IIEPEMEHHBIX. ToxnecTBo. ToxecTBEeHHbIE
npeoOpa3zoBaHus anreOpandeckux BelpaxkeHui. Jloka3aTenbCTBO TOXKIAECTB.
CreneHb ¢ HaTypajbHBIM IOKazaTeneM U e€ cBoicTBa. OmHowieHbl. OIHOYIICH
craggaptHoro Buzpa. CreneHp  ogHowileHa.  MHorousneHsl.  MHorousneH
ctanaapTHoro Buaa. CreneHb MHoroujaeHa. CloXeHue, BBIYUUTAaHUE U YMHOKEHHE
MHOI'04JIEHOB. DOpMyJIBI COKPAIIEHHOIO YMHOKEHHMS: KBagpaT CyMMBbI U KBaJapar
Pa3HOCTH JBYX BBIPAKECHHU, IIPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX BBIPAKCHUMU.
PasnoxeHne MHOTOWJIeHAa Ha MHOXXWTENIU. BbiHeceHHe oOIIEro MHOXKHUTENS 3a
ckoOku. Metop rpynnupoBku. PazHoCTh KBajpaToB ABYX BhIpakeHuil. CymMma u
pazHocTh KyOOB  nByX BblpaxeHuil. KBagpatueiii Tpéxunen. Kopenb
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KBaJlpaTHOro TpéxuieHa. CBoiCTBa KBaJApaTHOTO TpéxuiieHa. PasznoxeHue
KBaJpaTHOTO TPEXUJICHA HA MHOKUTEIIH.

Pannonansueie  BolpakeHus. llenbie  BbipaxkeHusi. J[poOHble BBIpaKEHUS.
PannonansHas JpoOb. OCHOBHOE CBOMCTBO palMoHabHON Jpobu. CroxeHue,
BBIUMTAHHE, YMHOXXEHHUE U JIeJICHWE paluMoHaNIbHBIX Jpobeil. BosBenenue
palMoHanbHOM  JapoOu B cremeHb.  TOXAECTBEHHBbIE  MPeoOpa3OBaHUA
pallMOHANIbHBIX BbIpakeHUH. CTeNeHb ¢ LEIbIM IToKa3aTeaeM U €€ CBOMCTRA.
KBanpatabie xopHu. ApupMeTHUecKHil KBaJpaTHBI KOPEHb W €ro CBOWCTBA.
ToxecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHHM, COAEPKAIMX KBAAPATHBIE KOPHH.

YpaBHeHust

VYpaBHeHue ¢ oqHON nepeMeHHoN. KopeHb ypaBHeHMs. PaBHOCUIIBHBIE YpaBHEHUS.
CBoiicTBa ypaBHEHUN C OJHOM IEPEMEHHOW. YpaBHEHHE KaK MaTeMaTH4yecKas
MOJIE/Ib pealbHOMN
cutyaunu. JlnHeliHoe ypaBHeHue. KBaapatHoe ypaBHeHue. PopMysa KOpHEU
KBaJpaTHOTro ypaBHeHHs. Teopema Buera. PanmonanbHbie ypaBHeHus. Pemenue
pallMOHAJIBHBIX YPAaBHEHUM, CBOJAIIUXCS K JIMHEMHBIM WIM K KBaJpPATHBIM
ypaBHEHUAM. PellleHre TEKCTOBBIX 33/1a4 ¢ IIOMOLIBIO PALIMOHAJIBHBIX YPABHEHUM.
VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEHUS C IBYMsS IEPEMEHHBIMHU.
JIuneiiHoe ypaBHEHUE C ABYMs IEPEMEHHBIMH U €r0 rpaduK.

Cucrembl ypaBHEHUW C JByMs NEpeMEHHbIMH. ['paduueckuii MeToa pelieHus
CUCTEMBl YPaBHEHMH C JBYMsI II€pPEMEHHBIMH. PenieHne cuCTEM ypaBHEHUI
METOOM IIOACTAaHOBKM U ciiokeHns. Cucrema JBYX YpaBHEHHU C JAByMs
MIEPEMEHHBIMM KaK MOJIEINIb PEAIbBHOW CUTYaLIUH.

HepaBencrBa
UucnoBble HEpaBEHCTBA U WX CBOMCTBA. CJOKEHHE M YMHOMXEHHUE YHUCIIOBBIX
HepaBeHCTB. OlieHMBaHWE 3HA4Y€HUsI BblpaxeHus. HepaBeHCTBO ¢ OJIHOU
repeMeHHoN. PaBHOCHIIBHBIE HEpaBEHCTBA. UHCIOBBIE IPOMEKYTKU. JINHEHHbBIE U
KBaJpaTHbIE HEPABEHCTBA C OJHON mepeMeHHOW. CUCTEeMbl HEPABEHCTB C OJIHOM
MIEPEMEHHOM.

YucoBele MHOXKECTBA

MHokecTBO U ero diieMeHTEI. CIiocoObI 3amanus MHOKeCTB. PaBHBIE MHOJKECTBA.
[Iycroe  mMHoxecTBO. IlogMHOXkecTBO.  Omepaluu  HajJ  MHOXECTBaMM.
NMiumroctpanus COOTHOILICHUU
MEXIy MHOXKECTBaMHU € MOMOIIBIO AuarpaMm Jujiepa. MHOXKECTBa HATypalbHbIX,

m
IIEJIBIX, PAIIMOHANIBHBIX YKcell. ParmoHanpHOE YMCI0 Kak apo0b BUa —, Iae mEZ,
n

NEN, u KaKk OECKOHEUHas MepuoanyYecKas aecsaTuyHas apoOb. [IpencraBienue 06
HWPPALMOHATLHOM 4Hnciie. MHOXECTBO NEHCTBUTENbHBIX uucen. IIpenacraBienue
JEUCTBUTETLHOTO 4YKCJIa B BUIAECNOCCKOHEUHON HEMEPUOIUYECKON IECATUIHON

npoou. CpaBHEHUE NEUCTBUTENbHBIX uncen. CBs3b MeXIy MHOXkecTBaMu N, Z, Q,
R.
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OyHKIUU

Uucnosbie GyHKIUN

OyHKIIMOHAIbHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. [lonstue QyHKIMu.
OyHKIUS Kak MareMmarudeckas MoOJeNlb peajpHoro mpoiiecca. Oobmacthb
ONpEICIICHHS U 00JacTh 3HAYEHUS
¢bynxun. Crnoco6s! 3ananus Gynkuuu. I'paduk Gynkuuu. [loctpoenne rpadukos
byHKIMil ¢ momouisio mpeodpazoBanuit Guryp. Hymu ¢yskmum. [IpomexyTtku
3HaKOMOCTOSHCTBA (pyHKIMHU. [IpomMexyTKH Bo3pacTaHus W yObIBaHUS (DYHKITHU.
Jluneiinas ¢yHKIws, oOpaTHas MPOMOPIMOHAIBHOCTh, KBaJpaTU4YHAS (QYHKITUSA,
yHKIMS y=V/X, UX CBOICTBA U rpadHKH.

YucnoBble MOCIEN0BATETBHOCTH

[lonarre uuciOBOM  mocienoBarelbHOCTH. KoHeuHble U OECKOHEUHbIC
nocieaoBaTeabHOCTU. CrIocoOBI 3a1aHus TTOCJIEI0BATEILHOCTH. ApudMeTruiecKas
U reomeTpuueckas mporpeccuu. CBoiicTBa WIEHOB apumeTHdecKol u
reoMeTpudeckoil mporpeccuit. Dopmysbl 00IIero ujieHa apuPMETHYECKON U
r€OMETPUUECKOU  Iporpeccuid. @PopMysnbl CyMMbl N [EPBBIX  YJICHOB
apupMeTHyecKoil u reoMerpuyeckoil mporpeccuit. Cymma OeCKOHEUYHOM
reoMeTpUYecKoi Tporpeccur, y kotopoit |q| < 1. IIpencraBnenne GeckoHEUHOMN
NEPUOINYECKOMN AECATUIHON JPOOH B BUJIE OOBIKHOBEHHOMN APOOH.

DJIeMEeHThI NPUKJIAJTHON MaTeMATUKHA

Marematnueckoe MoaenupoBanue. IIponeHTHbie pacuérbl. DopMyna CIOXKHBIX
npoueHToB. [lpuOnmkEéHHble BbIUKMCICHUA. AOCOJMIOTHAs W OTHOCUTEIbHas
norpemtHocTd. OCHOBHbIE TpaBUjia KOMOWHATOpPHKU. YacToTa U BEPOATHOCTH
CIIy4alHOTO COOBITHSL. Kiaccuueckoe ONPEICIICHUE BEPOSTHOCTH.
HavanbHble cBeneHus o craTtuctuke. [lpeacraBneHue NaHHBIX B BUAe TaOIul,
KPYTOBBIX U CTOJIOUATHIX uarpamm, rpadukoB. CTaTUCTUYECKUE XaPAKTEPUCTUKU
COBOKYITHOCTH JAaHHBIX: CPEIHEE 3HaUCHHE, MOJIa, pa3Max, Me/inaHa BEIOOPKH.

AJiredpa B HICTOPHYECKOM Pa3BUTHH

3apoxxkaeHue anreOppl, KHUTa O BOCCTAHOBJICHMM M MPOTHBOIIOCTABICHUHU
Myxammena anb-Xopesmu. Victopus dopMupoBaHHS MaTEMaTHYECKOTO S3bIKA.
Kak 3apoauiach nues
KoopauHat. OTKpBITHE UPPALIMOHATIBHOCTH. M3 UCTOpUN BOZHUKHOBEHUS (HOPMYJ
JUIsl pelieHus ypaBHeHUW 3-i1 u 4-ii creneHed. Mcropusi pa3BUTUS MOHSATHUSA
¢bynkuuu. Kak 3apoaunace teopust BepostHocTed. Ynucna @ubdbonayun. 3agayda JI.
[Tu3zanckoro (®uOOHAYUM) O KPOJTUKAX.

JI. ®. Marnuukuii. I1. JI. Yeosmén. H. U. Jlo6aueBckuii. B. S. BynskoBckuii. A.
H. Konmoropos. @. Buer. II. ®epma. P. Jlekapt. H. Tapranss. [I. Kapgano. H.
AGenn. b. [Tackams. JL [TuzaHcKkuid. K. l"aycc.
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TemaTn4yeckoe IVIAHKPOBAHKE, B TOM YHCJIe ¢ Y4eTOM pado4eid MporpamMmMabl
BOCIIUTAHUSA, C YKa3aHHEM KOJMYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHUE
KaKI0i TeMbl

TemaTuueckoe njanupoBanue - 7/ kiaacc 102 yacon

Tematuueckoe IJIAaHUPOBAHUC, B TOM YHCJIC C YUYCTOM pa60qel71 IIporpaMmabl
BOCIIMTAHUA, C YKA3dHHCM KOJHUYCCTBA 49aCOB, OTBOJHMMBIX HA OCBOCHHC K&)K,Z[Oﬁ
TCMBI

Temarnueckoe mianupoBanue - 7 kiaace 102 gacos (anrebpa)

TemaTuyeckoe MJIaHUPOBAaHUE MO aireOpe s /-ro COCTaBJI€HO Ha OCHOBE
paboueil nmporpaMmsl 1Mo yueOHoMy npeamery «MaTeMaTtuka» OCHOBHOTO OOIIEro
oOpa3zoBaHus Ha YPOBEHb /-9 KJIacChl, C y4eTOM paboueil mporpaMMbl BOCIIUTAHUS
MBOY 1O Nel5 «JIyu» r. benaropona. BocniuratenpHblid MOTEHLIMAN JaHHOIO
y4eOHOro nmpeameTa O0O€CIEeUMBAaeT peaju3alliio  CICAYIONUX  IEJIEeBBIX
MpPUOPUTETOB BocnuTaHus oOydaromuxcs O00:

1. Pa3BuTue I1EHHOCTHOIO OTHOIICHHS K TPYAy KakK OCHOBHOMY CIOCOOY
JOCTDKEHUSI KU3HEHHOTO Oaromoyiydusi 4eloBeKa, 3ajJory €ro YCHemHOro
PO EeCCUOHATIEHOTO CaMOOTIPE/ICTICHUS U OIIYIICHUSI YBEPEHHOCTH B 3aBTPAIITHEM
JTHE

2. Pa3BuTHE IIEHHOCTHOTO OTHONIICHUS K 3HAHUSAM KaK WHTEIUICKTyaIbHOMY
pecypcy, obecnieunBaroiieMy OyayIiee 4eloBeKa, Kak pe3yJbTary KpOIMOTIUBOTO,
HO YBJICKATEJILHOTO Y4eOHOIo Tpyaa

OcHOBHOE coJiepKaHuE 1O
TeMaM (pas3zenam)

XapaKkTepuCTHUKA OCHOBHBIX BUJIOB
JESATEeTLHOCTH 00YYaIOIUXCsl

T KomuecTBO
4acoB

Pazmen 1. JlunenHoe Pacnio3zHaBaTe  4YMCIOBBIE  BBIPAKEHUSA U

YpaBHEHHE C  OJIHOU BBIDAKEHUSA C [EPEMEHHBIMHM, JIMHEHHBIC
IIEPEMEHHOU ypaBHeHus. [IpuBOANTE PUMEPHI BBIPAXKEHUMN
Beenenue B anredpy C TNEPEMEHHBIMH, JIMHEWHBIX YPaBHEHUU.
JluHeniHOEe ypaBHEHHE C CocTaBisTh BBIPAKEHHE C MEPEMEHHBIMHU 10
OJIHOM IIEpEMEHHOM YCIIOBUIO 3aJlaui. BhINOMHATE npeoOpa3oBaHus
Pewmenune 3aaa4 c BBIPKEHUIA: TPUBOJIUTH MOJIOOHBIE CllaraeMbie,
MTOMOIIBIO YPaBHEHUI packpeiBaTh ckOOku. Haxoauts 3HaueHwue
[loBTOpEHUE u BBIPAKECHUSA C TEPEMEHHBIMM MPU 3aJJaHHBIX
CUCTEMATU3ALMSA 3HaueHUAX nepemMeHHbIX. Kiaccuduumponartsb
y4eOHOro Marepuaa anredpanueckue  BelpaxkeHus.  OmnuchIBaTh
Kontponbsnas pa6ota Ne 1 1IEJIbIC BBIPAXKEHUS.

@opMyIMpOBaTh  ONPEACIIEHUE  JIMHEMHOTO
ypaBHeHMs. Pemarp JMHENHOE ypaBHEHUE B
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oOmem Buzae. MHTepnpeTupoBaTh ypaBHEHUE
KaK MaTeMaTHUYeCKyl0 MOJelb pealbHOU
cutyanud. ONHUCHIBaTh  CXEMYy  pelIeHUs
TEKCTOBOM 3374, MPUMEHATDH €€ ISl peleHUs
3a/1a4y

Pazgen II Llenrie
BBIPAXKEHUS
TOXIECTBEHHO  paBHBIC

BbIpakeHus. ToxaecTBa
CreneHb ¢ HaTypaJbHBIM
IMoKa3aTeieM

CBoiicTBa  CcTEmEHU C
HaTypaJbHbIM
ToKa3aTelieM

OnHOYIEeHBI
MHoro4jeHbl

CrmoxeHue M BBIUMTAHUC
MHOT'OYJICHOB
KonTtponbshas padora Ne 2
VYMHOXEHHE  OJIHOYJICHA
Ha MHOT'OYJICH
VYMHOXEHHE MHOro4JjieHa
Ha MHOTOYJICH

Paznoxenue
MHOTOYJIEHOB Ha
MHOXXUTEJIM. BrIHecenue

o0IIero MHOXHUTEIS 3a
CKOOKHU

Paznoxxenue

MHOT'OYJICHOB Ha
MHOXHUTEJIN. Meton
IrPYNIUPOBKHU

Kontponbshas padora Ne 3
IIpousBenenue pa3HOCTH
u CyMMBI JIBYX
BBIPAKCHUU
Pa3zHocTh KBagpaToB IBYyX
BBIPAKCHUU

Ksagpar CYMMBI
Y KBaJIpaT Pa3HOCTH JBYX
BBIPAXKEHUN
[TpeobpaszoBanue
MHOTOWIEHA B KBajpar
CYMMBl WJH  Pa3HOCTH

52

DopMyIUpPOBATH:

OIIPEIECIICHUS: TOIECTBEHHO PaBHBIX
BBIPAKEHUU, TOXIECTBA, CTEIICHU c
HAaTypaJdbHbIM  IIOKA3aTelIeM,  OJHOYICHA,

CTaHJapTHOTO BHIa OJIHOUJICHA, Ko puiueHTa
OJHOWICHA, CTEIIEHH OJHOWIEHA, MHOIOYJICHA,
CTCIICHU MHOTOYJICHA;

CBOMCTBA: CTCIICHU C HAaTypaJIbHbIM
II0KAa3aTCJICM, 3HaKa CTCIICHHU,

IIpaBuJIa: JOKa3aTCJIbCTBA TOXACCTB,
YMHOXKCHUA OAHOYJICHA Ha MHOTI'OYJICH,

YMHOKEHHUSI MHOTOYJICHOB.
Jloka3pIBaTh CBOMCTBA CTEIIEHU C HATYPAJIbHBIM
IIOKA3aTeNIeM. 3aluChiBaTb W JIOKa3bIBATh
(GopMyJbl: MPOU3BEIECHUS CYMMBbI M Pa3HOCTU
JIBYX BBIP@KCHUH, PA3HOCTH KBaApPaTOB ABYX
BBIDAKCHUM, KBaJapara CyMMbl W KBajpara
Pa3HOCTU JABYX BBIPAKEHUM, CyMMbI KyOOB U
Pa3HOCTHU KyOOB JIBYX BBIPAKECHUM.

Brruucasare 3HA4YCHUE BBIPAKCHUU
C IIEPEMEHHBIMU. ITpumeHnsTh CBOMCTBA
CTENEHU g TpeoOpa3oBaHUs BBIPAKECHUI.
BpInONHAT  yMHOXXE€HME  OJHOYICHOB U
BO3BEJICHUE OJHOWIEHA B cTeneHb. [IpuBoauTh
OHOYIEH K CTaHAAPTHOMY BHAY. 3aIlUCHIBATH
MHOTOYJIEH B CTaHAAPTHOM BHJE, ONPEACIATH
cTeneHb  MHorowieHa.  IIpeoOpa3oBbIBaTh
MIPOU3BEACHUE OJHOWIEHA W MHOTOYICHA,;
CyMMBbI,  Pa3HOCTH, TMPOU3ZBEACHUA  JBYX
MHOTOYIEHOB B  MHOTOYICH. BBINOMHATH
pPa3l0KEHUE MHOTOYJIECHA Ha  MHOXKHTEIU
CrI0cOOOM BBIHECEHHUSI OOIIEr0 MHOXKHTENS 3a
CKOOKM,  CHmocoOOM  TPYNMHPOBKH, IO
dbopmynamM COKpAmEHHOTO YMHOXEHUS U C
MPUMEHEHUEM HECKOJIbKHAX croco0oB.
Hcnonp30BaTh yka3zaHHbIE HpeoOpa3oBaHUs B
rporecce peLeHus YPAaBHEHHUH,
JI0Ka3aTeIbCTBA YTBEPKIACHUW, PELICHUS
TEKCTOBBIX 3a]1a4
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JIBYX BBIPAKECHUMN
KoutposnbHas pabora Ne 4
CymMa 1 pa3HOCTh KyOOB
JIBYX BBIPAKECHUMN
[IpumeHeHne pa3IuyHbIX

Crioco0oB Pa3IOKCHUS
MHOTOYJICHA Ha
MHOXHUTEITH

[loBTOpEHUE u
CHUCTeMAaTHU3aIHs

y4eOHOro Matepuaa
KonTtponbshas pabora Ne 5

Paznen [l ®ynkiun 12 | [IpuBoauTh MpPUMEPHl 3aBUCUMOCTEH MEXKIY
Cas3u MEXIY BeIMYMHamMu. Pasnuuare cpenn 3aBHCHUMOCTEN
BenuuuHamu. OyHKIuUsA (YHKIIMOHAJIbHbIE 3aBUCUMOCTH.

Crnioco6ml 3a/laHus OnwuceiBaTh MOHATHS: 3aBUCUMOI 17}

byHKIMH HE3aBHCUMOM IIEPEMEHHBIX, byHKUIUH,

['padux pynkumu aprymeHTa  (yHKIHMH; CHOOCOOBI  3aqaHus

JIuneininas QyHkus, eé€ ¢ynkuun.  dopmynupoBaTh  ONpenENCHUS:

rpaduk U CBOMCTBa obnmactu omnpeneneHus (QyHKIUU, 00JaCTH

[loBTOpEHNE 151 3HaueHUW  (QyHKUMH, Tpaduka  (QyHKIMH,

CUCTEMaTHU3aLUA JIMHEWUHOU byHKINH, pSAMOM

yueOHOro Marepuasa IPONOPLIMOHAIBHOCTH.

Koutponbhas padota Ne 6 BoruncisaTts 3HaueHne GyHKIUUA 0 33JJaHHOMY
3HayeHUI0 apryMmeHTta. CocTaBisTh TaOIMIIbI
3HaueHud  QyHkiuu.  CTpouTh  rpaduk
dbynkuuu, 3amaHHon Tabmmuno. [lo rpaduky
GYHKIUM, SBISIOUIEHCS MOJENbI0 PEealbHOTO
Ipolecca, ONPEAENsITh XapaKTEPUCTUKU 3TOTrO
npouecca.  Ctpouth  rpaduk  JHHEHUHOU
GyHKUMM W TOpSIMOM  MPONOPUUOHATBHOCTH.
OnuceIBaTh CBOMCTBA ATUX PYHKIUI

Pazpen IV~ Cucremsi | 19 | IlpuBoauTh mNOpuUMeEphl: ypaBHEHUS C ABYMS

JIMHENHBIX YPAaBHEHUU C
JIBYMsI IEPEMEHHBIMU
YpaBHEeHUS C  IByMs
IIEPEMEHHBIMU
JIuneliHOE ypaBHEHHE
IBYMsI TIEPEMEHHBIMU
ero rpadux

CucreMbl ypaBHEHHU C
JIBYMSI MIEPEMEHHBIMHU.
['paduueckuit METOJT
pPELIECHUS] CHCTEMBI JBYX

(@]

MIEPEMEHHBIMU; JINTHEMHOTO YPABHEHUS C IBYMS
IIEPEMEHHBIMHM; CUCTEMBl JBYX JIMHEHUHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMU; PEAIBHBIX
IIPOLIECCOB, Il KOTOPBIX YPaBHEHUE C JBYMs
IIEPEMEHHBIMM WJIM CHCTEMA YPABHEHHUM C

JBYMSI nepeMEHHBIMH SIBJISIFOTCSI
MaTeMaTUYECKUMU MOJEIISIMU.

Onpenensatb, sBISETCS JU Tapa  4YHCel
pelIeHUEM JaHHOTO ypaBHEHUS C JABYMS
NePEeMEHHBIMH.

DopMyJIUPOBATE:
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JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

ONpEJENICHHs: PEIICHUs] YpaBHEHHSI C JBYMS
MEePEMEHHBIMH; YTO 3HAYUT PEUINTh YpaBHEHUE

Pemenue CUCTEM C IByMsl IIEpPEMEHHBIMU; I'pauka ypaBHEHUS C
JIMHENHBIX YpaBHEHUI JIBYMS [IEPEMEHHBIMU; JIMHEWHOTO YPaBHEHUS C
METOJOM IOJICTAHOBKH IBYMsI IIEPEMEHHBIMHU; PEIICHUS CUCTEMBI
Pemenune CUCTEM YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

JIMHEWHBIX YpPaBHEHUMN CBOMCTBA YPABHEHUH C JIBYMsI IEPEMEHHBIMH.
METOZOM CJIOKEHHS OnuceiBaTh: CBOMCTBAa rpauka JUHEHHOTO
Pemenue 3a1a4y c YPaBHEHUS B 3aBUCUMOCTM OT 3HA4YEHUU
MOMOILBIO CUCTEM KO3 UITUEHTOB, rpaduyeckuit METOA
JIMHENHBIX YPAaBHEHUM pelIeHUsI CUCTEMBI JBYX YPAaBHEHUN C JBYMs
IloBTOpEeHue 51 [IEPEMEHHBIMHM, METOJ IOJACTAHOBKU U METOJ
CUCTEMATU3ALIUA CIIOKEHUS JUIA PEIIEHUS CHCTEMBI JBYX

y4eOHOro MaTepuasa
Koutponbshas padota Ne 7

JIMHEWHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMH.
Crpouth rpapuK JMHEHHOTO YypaBHEHHUS C
IBYMs IlepeMeHHbIMU. Pemare cucteMsl IByX
JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.
Pemats TeKCTOBBIE 3a/1a4n, B KOTOPBIX CHCTEMA
JIBYX JIMHEHMHBIX YpPaBHEHHH C  JBYMSA
IIEPEMEHHBIMU  SIBJSIETCA ~ MAaTEMATHUYECKOMU

MOJEJIBIO peanbHOro nporuecca, U
WHTEPIIPETUPOBATH pe3yJabTar peneHns
CHUCTEMBI

Paznen V IloBropenue u | 7
CHCTEMAaTH3aIHS
y4eOHOT0 MaTepuaa

TemaTuueckoe miaHupoBanue - 8 kiaacc 105 yacos (anredpa)

Temarnueckoe MIaHUPOBAHUE MO anredpe uis 8-ro COCTaBIEHO Ha OCHOBE
pabodeil mporpaMMebI 1Mo yueOHOMY TpeamMeTy «MareMaTruka» OCHOBHOTO OOIIEero
oOpa3oBaHus Ha YPOBEHb /-9 KIIacChl, C y4eTOM padboyeil mporpaMmMbl BOCUTAHUS
MBOY 1O Nel5 «JIyu» r. benaropona. BocniuratenbHblid MOTEHUMAT AAHHOTO
y4eOHOro nmpeameTa 0O0eCleurMBaeT peaju3aliio  CICAYIONUX  IEJIeBBIX
mpUOPUTETOB BoctuTaHus oOydarommxcs O00:

1. Pa3BuTHe 1EHHOCTHOTO OTHOIIEHUS K TPYyAy KaKk OCHOBHOMY CIOCOOY
JOCTIDKCHMSI JKU3HEHHOTO OJIaromoyiydusi 4ejoBeKa, 3ajory €ro YCIeIIHOTO
PO EeCCHOHATTEHOTO CaMOOTIPEICTICHUS 1 ONIYIIICHUSI YBEPEHHOCTH B 3aBTPAITHEM
JTHE

2. Pa3BuTHe LIEHHOCTHOTO OTHOIIEHUS K 3HAHUAM KaK MHTEIUIEKTyaJIbHOMY
pecypcey, obecrieunBaroiieMy Oyyiiee 4eloBeKa, Kak pe3yibTaTy KpOMOTIHUBOIO,
HO YBJIEKATEJIbHOTO y4eOHOro Tpyaa




17

o

&
OCHOBHOE COJIepKaHHE IO 3 XapakTepucTuka OCHOBHBIX BUJI0B
TeMam (pazzenam) E = NEATEIIbHOCTH 00y4YaroUIUXCs

S 2

SR
Pasnen 1 PammonansHbie | 42 Pacnio3naBats LEJIBIE  PalMOHAIBHBIC
BBIpaKEHUS BBIpQKEHUS, JAPOOHBIE  palMOHAJIbHBIC
PanmonansHbie 1poou BBIPAKEHUS, MPUBOJUTH MPUMEPHI TaKUX
OcHOBHOE CBOMCTBO BBIPAKECHHI.
paIrmoHaIBHON JpOoOH DopMyIUpPOBATH:
Cnoxxenne ¥ BBIYUTAHHE OTIPE/ICIICHUSI: palMOHAIBHOTO
pallMOHANIbHBIX JApo0ei ¢ BBIpQKEHUS,  JOMYCTUMBIX  3HAYCHUU
OJIMHAKOBBIMH NEPEMEHHOM,  TOXKJIECTBEHHO  PaBHBIX
3HaMEHATCIIMU BBIPOKCHUM, TOXJAECTBA, PABHOCHUIIbHBIX

CnoxeHue M BBIYUTAHHE
palMOHANIBHBIX JpOoOeH ¢
pa3HbIMH 3HAMEHATEIISIMU
KontponbHas padota Ne 1
VMHOXKEHHUE U JICJICHHE
pallMOHANIBHBIX  ApoOei.
Bo3Benenue
palMoHalibHOM JIpoOu B
CTEIICHb

ToxnecTBEHHBIC
npeoOpa3oBaHUs
palOHAIbHBIX
BBIPAXKCHUU
Kontponbshas pabota Ne 2
PaBHocunbHbIC
ypaBHEHHS.
PanmonannHbIe
YpaBHEHHUS
CreneHb c
OTpULIATEIHLHBIM
ToKa3aTeyieM
CBoiicTBA  CTEeNeHU C
LIEJIBIM ITOKa3aTeIeM

OCJIbIM

k .
OyHkiua y=-u €€
X
rpadux
IToBTOpEHUE 51
CUCTEMATU3aLUA

y4eOHOro Marepuaa
KontponbsHas pabota Ne 3

ypaBHEHUH, pAIMOHAIBLHOTO YypaBHEHUS,
CTEIIEHH C  HYJEBBIM  IOKA3aTeJeM,
CTEMEHU C OTPULATEIBHBIM IOKA3aTEeIEM,
CTaHJapTHOTO BUJIA YKCIIa, 00paTHOM

MPONOPIIMOHAIBHOCTH;

CBOMCTBA: OCHOBHOE CBOMCTBO

palMoOHAILHON JIpoOU, CBOMCTBA CTENEHU C

LEJTBIM IOoKa3aTeJieM, YpaBHEHU,
Kk

byHKIIUU y = -

MpaBuia; CIIOJKEHUS, BBIYUTAHUS,

YMHOKEHHUSI, JCIeHUs Tpo0ei, BO3BEICHUS
JIpoOU B CTEIEHB;

yCJIOBUE PaBEHCTBA APOOU HYIIIO.
Jloka3pIBaTh CBOMCTBA CTEINECHHU C LIEJIBIM
MIOKA3aTEJIEM.

OnuckiBaTh rpauuecKuii METOJT PEIICHHUS
YPaBHEHUU C OJHOM IEPEMEHHOM.
[IpumensTh OCHOBHOE CBOWCTBO
palMoOHANBHONU JIPOOU ISl COKpAIEHUS U
npeoOpa3zoBaHus IpoOeH.

[IpuBoauTh ApoOM K HOBOMY (00IIEMY)
3HAMEHATEIIIO. Haxoauth CyMMYy,
pa3sHOCTb, TMPOU3BEACHUE U  YaCTHOE
npoOeii.  BBIMOTHATE  TOXICCTBCHHBIC
npeoOpa3oBaHUs palOHAILHBIX
BBIPAKCHUM.

Pemate ypaBHeHHs ¢
3HaMeHaTese Jpoou.
[IpuMeHsTP CBOMCTBA CTEIEHU C LEJIBIM
NIOKa3aTeJIeM JUISL npeoOpa3zoBaHus

IIEPEMEHHOU B
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BBIPKEHUM.
3anucheIBaTh YKCIIA B CTAHAAPTHOM BUJE.

BpImonHAT,  NOCTpOEHHWE U YTEHUE
k

rpaduka QyHKIUU Yy = <
Paznen II Ksampatubie | 26 OnuceIBaTh: TMOHSTHE MHOJKECTBa,
KOpHHU. JleHCTBUTEIbHBIC DJIEMEHTA MHOJKECTBA, CIIOCOOBI 3aJaHHs
Yyuciia MHOJKECTB, = MHOXXECTBO  HATypaJIbHBIX
OyHKIUI y = X2 U e yHuceda,  MHOXKECTBO  IEJIBIX  YHCel,
rpaduk MHO>KECTBO palMOHANIbHBIX YHCcell,
KBanpaTHsbie KOPHU. MHOJKECTBO JCHCTBUTCIBHBIX UYHCEII U
Apudmernyeckuit CBSI3H MEXIy  OTUMHU  YHCIIOBBIMU
KBaJIpaTHBIN KOPEHb MHO>KECTBAMU; CBSI3b MEXTY
MHOX€eCTBO u ero OCCKOHEUHBIMU JIECITUYHBIMU APOOSIMHU U
3JIEMEHTHI palOHAIbHBIMH, UppaIioHaIbHBIMU
IToamMHOXKECTBO. YUCJIaMHU.
Oneparuu HaJ Pacno3naBath paloHaIbHbIC u
MHO>KECTBAMU UppallMoHaIbHBIE  4uciaa.  [IpuBoauTh
YucaoBeIle MHOKECTBA NpUMEPHl  pAllUOHAIBHBIX  YHUCEN U
CsoiicTBa UppallMOHAIBHBIX YUCET.
apu(hMETHIECKOTO 3anuchiBaTh ¢ MOMONIBIO  (hOpMYJ
KBaJ[PaTHOTO KOPHS CBOMCTBA JICUCTBUU C OEHUCTBUTEIHHBIMHU
ToxxecTBEeHHBIC YHUCJIaMHU.
npeoOpa3oBaHUs DopMyITUpPOBATH:
BBIPAXKEHUM, COJIEPIKALTUX OTpENICNICHUS: KBaJpaTHOTO KOpHA U3
apupmMeTHIecKue yucia, apupMETUYECKOro KBaJpPaTHOTO

KBaIpaTHBIC KOPHU
Oynxims y =Vx u ed
rpadux

[loBTOpEHNE u
CUCTEMaTHU3AIIHS
y4eOHOTO MaTepuaa
Kontponbhas padota Ne 4

KOpPHS W3 4YHCJIa, pPaBHBIX MHOXECTB,
TIOJIMHOXKECTBA, TIEPECEUCHUS MHOXECTB,
00BbEeTMHECHUS MHOYKECTB;

CBOWCTBA:! byHKIIMN y = X2,
apu(pMETUYECKOTO KBaJIPpaTHOTO KOPHS,
dyHKIMM y = VX

Jloka3pIBaTh CBOMCTBA apU(METHUICCKOIO
KBaIPATHOTO KOPHSI.

Crpouth rpaduku QyHKIHH y = X2 Uy =
VX,

[IpumenaTy moOHATHE apUPMETHIECKOTO
KBQJIpaTHOTO KOPHS IS  BBIYUCIICHUS
3HAYCHUU BBIPAKCHUM.

Ynopomate  BBIPAXEHHUS,  COAECPIKAIIUE
apu(pMeTUYecKue  KBaJpaTHble  KOPHHU.
Pemate ypaBHeHnus. CpaBHUBATH 3HAYEHUS
BbIpOKEHUN. BpIMonHAT npeoOpa3oBaHue
BBIPAKEHUI C TNPUMEHEHHUEM BBIHECEHMUS
MHOXKHTEJIS U3-T0J] 3HaKa KOPHsI, BHECEHUS
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MHOXHUTCJIA IO 3HAK KOPHAI. BreinmoasaTe
OCBO60}KI[€HI/IG OT HPpPAINOHAJIBHOCTH B
3HaMCHATCJIC

IpoOu, aHajau3 COOTHOIICHHM MEXIy
YHCIIOBBIMU MHOKECTBAMU 5 1504
SJIEMEHTAMU

Paznen III Ksaaparusie

YPaBHEHHUS
KBagpaTHeie ypaBHEHUS.
Pemenue HEIOJIHBIX
KBaJPaTHBIX YPaBHEHUI

dopmyna KOpHEHN

KBaJpaTHOTO YPABHEHHUS
Teopema Buera
KonTtponbshas padora Ne 5
KBagpaTHblil TpEXuieH
Pemenune YPaBHEHHU,
CBOJISAIINXCS K
KBaJIPaTHbIM YPABHECHUSIM
ParmmmonansHbBIE
YpPaBHEHUS KakK
MAaTEMATUYECKUE MOJAEIHN
pEaANIbHBIX CUTyallUN
[ToBTOpEHUE u
cUCTEMaTU3aLus
y4eOHOT0 MaTepuaa
Koutposnbhas padora Ne 6

24

Pacno3naBaTh M TPUBOAUTH MPUMEPHI
KBaJpaTHBIX YPABHEHUN PA3TUYHBIX BUIOB
(MOJIHBIX,  HEMOJHBIX, MPUBEAEHHBIX),
KBaJpaTHhIX TpEXuineHOB. ONUCHIBATH B

o0lmeM  BUJIE  PEIICHHE  HEMOIHBIX
KBa/IPATHBIX YpaBHEHUH.

DopMyIMpPOBATH:

OTIPEICIICHUS: YpaBHEHHS nepBoi
CTEIICHH, KBaJI[paTHOTO ypaBHEHUS;

KBaJPaTHOTO TPEXUJIEHA, AUCKPUMHUHAHTA
KBaJIpaTHOTO YpPAaBHEHHUS W KBaJIPaTHOTO
TpEXusieHa, KOpHS KBaJIpaTHOTO
TpéXuieHa; OMKBaIpaTHOrO YPABHEHUS;
CBOWCTBA KBaJAPATHOTO TPEXUJICHA;
Teopemy Buera u oOpaTHyto eif TeopeMy.

3anuckiBaTh M JI0Ka3biBaTh  (opMyiy
KOpHEU KBIpaTHOTO YpPaBHEHUS.
Uccnenosathb KOJIHNYECTBO KOpHEU

KBaJPaTHOTO YPaBHEHHUs B 3aBUCUMOCTH OT
3HAaKa €ro JUCKpUMHMHAHTA.

JlokaspiBaTh Teopembl: Buera (mpsimyro u
o0paTHyI0), O pa3J0XKEHUH KBAJPAaTHOTO
TPEXWIEHA HAa MHOXUTEIH, O CBOMCTBE
KBaJpaTHOI'0 TPEXUJIEHA C OTPULIATEIILHBIM
JTVUCKPUMUHAHTOM.

OnuceiBaTh Ha IpUMEpPax METOJ 3aMEHBI
IIEPEMEHHOU [T pELICHUs] YPABHEHUM.
Haxonute KOpHM KBaJIpaTHBIX YpPaBHEHUMU
pa3nuuHbIX BUAOB. [IpuMeHSATH Teopemy
Bueta u oOpatHyro el Teopemy.
BeimonHATe  pasnmokeHue  KBAaAPaTHOIO
TpéXWwIeHa Ha MHOXxuTenu. Haxomuts
KOpHU

YPaBHEHUW,  KOTOpbIE  CBOAATCI K
kBagpaTHeIM. COCTaBISATh  KBaJIpaTHbHIC
YPaBHEHUSI W YPAaBHEHHS, CBOJIAILIMECA K
KBaJIpaTHbIM, SABJIAFOLMECS

MAaTCMAaTUYCCKUMHU MOJACIISIMU  pPCaJIbHBIX
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CUTYyalll

Paznen IV IloBropenue u

CHCTEMAaTH3aIHs
y4eOHOT0 MaTepuaa
YnpaxxHeHust s
MTOBTOPCHUSI Kypca
8 xitacca

HUtoroBass  KOHTpOJbHAS
pabota

16
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TemaTuueckoe miaanupoBanue - 9 kiaace 102 yacon (anredpa)

Temarnueckoe miaHupoBaHue No ajredpe A 9-ro COCTaBIEHO HAa OCHOBE
paboueil mporpaMMsl 110 yueOHOMY npeameTy «MaTemaTHKa» OCHOBHOT'O OOIIEro
oOpa3oBaHMsI HA YPOBEHb 7-9 Kiacchl, C yUeTOM pabodell mporpaMmbl BOCITUTaAHUS
MBOY IO Nel5 «JIyu» r. benropoga. BocnuraTenbHblii NOTEHIMAT JAHHOTO
yu4eOHOro TmpeaMeTra O00ecleyMBaeT pealu3alfio  CIEAYIOMHUX  IIeJIEBBIX
IpUOPUTETOB BocnuTaHus oOyyatomuxcs OO0O:

1. Pa3BuTHe IIEHHOCTHOTO OTHOIIEHUS K TPYyAy Kak OCHOBHOMY CIOCOOY
JOCTH)KEHHSI KU3HEHHOTO OJaromojiyddsi 4YelOBEKa, 3aJ0ry €ro YCHEIIHOIo
po(hecCHOHATFHOTO CAMOOTIPECIICHHUS U OLIYIIEHUSI YBEPEHHOCTH B 3aBTPAIlIHEM
JTHE

2. Pa3BuTHE LEHHOCTHOTO OTHOILIEHUS K 3HAHUAM KaK HHTEJUIEKTYaJIbHOMY
pecypcy, obecnieunBaroiieMy Oyayliee 4eloBeKa, Kak pe3ysibTaTy KpOHOTIMBOTO,
HO YBJIEKATEJIbHOTO YYEOHOI 0 Tpyaa

o

=
OCHOBHOE€ COJIepKaHUE 1O | § XapakTepuCcTHUKa OCHOBHBIX BUJIOB
TeMaM (pas3jenam) E 2 | 1eSATENBHOCTH 00yYaroIMXCs

S

S/E-5
Pasnen I HepaBenctsa 21 | Pacno3HaBaTh W  TPUBOAUTH  TMPHUMEPHI
YucnoBble HEPABEHCTBA YUCJIOBBIX ~ HEPABEHCTB,  HEPABEHCTB  C
OcHOBHEIE CBOMCTBa MIEPEMEHHBIMU, JIMHEHUHBIX HEPABEHCTB C OJIHOU
YHCIIOBBIX HEPABEHCTB MIEPEMEHHOMN, IBOMHBIX HEPABEHCTB.
CloxxeHue M yMHOMKECHUE DopMyIUPOBATH:
YUCJIOBBIX ~ HEPABEHCTB. ONPENETICHUS:  CPaBHEHMS  JBYX  YHCEIl,
OueHnBaHue pEILICHUsI HEPABEHCTBA C OJHOW IMEPEMEHHOM,
3HAYECHMUS BBIPAKECHUS PaBHOCUJIbHBIX HEPABEHCTB, PELICHUS CUCTEMBI
Hepasenctea ¢ onaHouU HEPaBEHCTB C OJHOM TIEpPEeMEHHOW, 00yacTu
IIEPEMEHHOU ONPEAEIICHUS BBIPAKCHUS,
Pemenue JIMHEWHBIX CBOMCTBA YMCJIOBBIX HEPABEHCTB, CIIOKECHHUS U
HEPABEHCTB C  OJHOU YMHOKEHUSI YUCIOBbIX HEPABEHCTB.
NepeMEHHON.  YHCI0BbIE Jloka3pIBaTh: CBOMCTBA YMCIIOBBIX HEPABEHCTB,
MIPOMEKYTKHU TEOPEMBI O CIIOKECHUU U YMHOXKEHUN YMCIOBBIX
Cucremsl JIMHEUHBIX HEPABEHCTB.
HEPABEHCTB C OJHOU Pemate nuHelHBbIE HEPABEHCTBA. 3alKCHIBATH
MIEPEMEHHOU pEILICHUSI HEPABEHCTB M HX CHUCTEM B BUJIE
[ToBTOpEHUE u YU CIJIOBBIX MIPOMEKYTKOB, 00beIUHECHUS,
CHUCTEMaTHU3aLUs MEPECEUYECHHUS] YUCIOBBIX IPOMEKYTKOB. Pemarh
y4eOHOTO MaTepuaa CUCTEMY HEPABECHCTB C OJHOM IIEPEMEHHOM.
KonTponbhas padota Ne 1 OneHuBaTh 3HaUeHHE BhIpakeHus. M300paxaTs

Ha  KOODAMHATHOM  IIPSAMOW  3aJaHHBIE
HEPABECHCTBAMU YHMCIIOBBIE IPOMEKYTKH

Paznen Il Kagparuunas | 32 | OnuceiBaTh noHsATHE (GYHKIMM KakK TMPaBUIIA,
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byHKIUA

[ToBTOpEHUE 51
pacuIMpeHne CBEICHU O
byHKIIUN

CpoiicTBa QyHKIHH
[locTpoenue rpaduka
bynaknun y = kf (x)
[Toctpoenne  rpadukoB
byaknuii y = f(x) + b
ny=f(x+a)
KBagpatuunas dyHkuus,
e€ rpaduk u cBolcTBa
Koutponbshas padora Ne 2

Pemenune KBaJpaTHBIX
HEPABEHCTB

Cucrembl ypaBHEHUH C
JIBYMs [IEPEMEHHBIMU
[loBTOpEHNE u
CUCTEMATHU3aLINS

y4eOHOro Marepuana
KoHnTtponbshas padora Ne 3

YCTaHaBJIMBAIOIIETO CBSI3b MEXAY dJIEMEHTaMU
JIBYX MHOKECTB.

DopMyIUPOBATH:

onpeeneHus: Hylsd (YHKIUHA, TPOMEKYTKOB
3HAKOTIOCTOSIHCTBA byHKIUY; byHKIINAHA,
BO3pacTaroleil (yObIBaoIIe) HA MHOYECTBE;
KBaJAPaTUIHOU byHKIHH, KBaJIPaTHOTO
HEPaBEHCTBA;

CBOMCTBA KBaIPATUYHON (PYHKIINH;

npaBUiia TOCTPOEHUs TpadukoB (YHKIUH C
MOMOIIIBI0 TIpeoOpazoBanuii Bujaa f(x) — f(x) +
b; f(x) — f(x + a); f(x) — kf(x).

Crpoutrs rpaduku GYyHKIUA € [TOMOIIBIO
npeoOpazoBanuii Buna f(x) — f(x) + b; f(x) —
f(x + a); f(x) — kf(x).

Crpouts rpaduk kBaaparuyHo yukiuu. [To
rpaduky KBaJpaTUYHOW (YHKIHUU OIHKCHIBATH
€€ CBOMCTBA.

OnucelBaTh  CXEMaTHYHOE  PACIOJIOKEHHUE
napaboJyibl OTHOCUTEJIBHO OCH alcuucc B
3aBHCHUMOCTH oT 3HaKa CTapIIero
ko3 urenTa 151 TVMCKPUMUHAHTA
COOTBETCTBYIOIIETO KBAaIPATHOTO TPEXUIICHA.
Pemate kBajpaTHbIE HEPABEHCTBA, HCIOIB3YS
CXEMY PAaCIOJIOKEHUS MapadoiIbl OTHOCUTENIBHO
ocu abcuucc.

OnwuceiBaTh TrpaUUYEcKuil METOJ PpEeUICHHUS
CUCTEMBl ~ JBYX  ypaBHEHUH C  JByMs
NEPEMEHHBIMH, METOJ TMOJCTAHOBKM M METOJ]
CIIO)KEHHS JJI1 PpEUIeHHs] CUCTeMbl JIBYX
yYpaBHEHUW C ABYMsI TIEpPEMEHHBIMU, OJIHO W3
KOTOPBIX HE SIBJISCTCS TMHEWHBIM.

Permath TeKCTOBBIE 3a7]a41, B KOTOPBIX CHCTEMa
JIBYX YpPaBHCHHHA C JBYMSI TICPEMCHHBIMH
SIBIIICTCS MaTeMaTHU4YeCKOHn MOJIEJIBIO
pealbHOTO TpoIlecca, W HHTEPIPETUPOBATH
pe3yJIbTaT PEUICHUs] CHCTEMBI

Pa3nen III DnemeHTnI
MPUKJIATHON MaTeMaTHKHU
MaremaTuueckoe
MO/JIEJIMPOBAHUE
[IponieHTHBIE pacUETHI
AOconoTHas U
OTHOCHUTEIbHAS
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[IpuBoaNTH MIPUMEPBI: MAaTEMATUYECKUX
MOJIEJIEW pEAIbHBIX CUTyalWi; TPUKIATHBIX
3a1a4; MPUOIKEHHBIX BEJIMYVH;
WCIIOJIb30BAHUSI ~ KOMOWHATOPHBIX  MPABUII
CYMMBI U MPOU3BEAEHUS; CIyYalHbIX COOBITHIA,
BKJIIOYasl  JIOCTOBEPHBIE W  HEBO3MOXHBIE
COOBITHSI; ONBITOB C  PAaBHOBEPOSTHBIMU
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MOTPEIHOCTH
OcHOBHbIE
KOMOMHATOPUKHU
YacTtoTa W BEPOATHOCTH
CJIIy4allHOTO COOBITHS
Kiraccuueckoe
onpeJiesieHne
BEPOSATHOCTU

HauvanbHble cBeaeHus o
CTAaTUCTUKE

[ToBTOpEHUE 51
CUCTEMATU3ALUS
y4eOHOro MaTepuasa
KoutposnbHas padora Ne 4

IIpaBujia

HUCXOJaMH; TPEACTABICHUSI CTaTUCTHUYECKHUX
JIAHHBIX B BUJIC TaOJIMII, AUArpamMm, IrpauKoB;
WCIMOJIb30BaHUS  BEPOATHOCTHBIX  CBOMCTB
OKPYKAIOIIUX SBJICHUM.

DopMyIUpPOBATH:

ompenesieHus::  aOCONIOTHOM  MOTPEIIHOCTH,
OTHOCHUTEJIbHON MOTPEIIHOCTH, JAOCTOBEPHOTO
COOBITHS, HEBO3MOXKHOTI'O COOBITHS;
KJIACCUYECKOE ONPEICIICHUE BEPOSITHOCTH;
npaBWia: KOMOMHATOPHOE TMPABUIO CYMMHI,
KOMOMHATOPHOE MPABUJIO TTPOU3BEICHUS.
OnuceiBaTh JTanbl PELICHUS MNPUKIATHOU
3a7a4u.

[TosicHIT, M 3anmuchIBaTh (HOPMYIY CIOKHBIX
MpOLEeHTOB. [IpoBOAUTH MPOILEHTHBIE PACUETHI
C UCII0JIb30BAaHUEM CJIOKHBIX MPOLIEHTOB.
HaxoauTe TOYHOCTh IPUOIMKEHUS 110 TAOJIHIIE

MPUOIMKEHHBIX 3HAYEHUHN BEJINYMHBI.
Hcnonb3oBaTh pa3inuuHble (OPMBI  3allUCU
NPUOJINKEHHOTO 3HAYEHUS BEJINYHHBI.
OueHuBathb npuOIMKEHHOE 3HAYCHUE
BEJINYMHBI.

[IpoBOAUTE OMBITHI CO CIIyYaHBIMU MCXOJAMMU.
[TosicHATH 1 3anMChIBaTh GOPMYITY HAXOKICHUS
4acTOThl ciydyallHOro coObiTua. OmnHchIBaTh
CTaTUCTUYECKYIO OLICHKY BEPOSATHOCTHU
ciy4aitHoro coObiTusi. Haxomuth BepoSITHOCTH

CIIy4aitHOTO COOBITHS B OITBITax c
PaBHOBEPOATHBIMU UCXOJIAMHU.

OnuceiBaTh STanbl CTaTUCTHYCCKOTO
uccienoBanus. OdopmisaTe uHOpMALUIO B
BUje Tabnuiy W guarpamMm.  M3Biekathb
uHpopmano U3  TAbMUIl ©W  AUArpaMM.
Haxoautb n MIPUBOJIUTH IPUMEPHI
HCITOJIb30BAHHUS CTaTUCTHYCCKHUX
XapaKTEePUCTHK, COBOKYITHOCTHU JTAaHHBIX

CpelHee 3Ha4YeHHe, MOJia, pa3Max, MeauaHa
BBIOOPKH

Paznen IV Yucnossie
MOCJIEIOBATSIIBHOCTH
YucnoBbie
MOCJIEA0BATEIIbHOCTH
Apudmernueckas
MpOrpeccus
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[IpuBOAMTE TpPUMEPHL: MNOCIENOBATEIBHOCTEN;
YUCIIOBBIX MOCJIEA0BATEIBHOCTEN, B YACTHOCTH
apu(pMeTHIECKON 151 r€OMETPUYECKOU
MIPOTPECCHUN; WCII0JIb30BAHUS
MOCJIEAOBATENBHOCTEH B pPEANIBHOW KU3HH;
3a/1a4, B KOTOPBIX PACCMATPUBAIOTCS CYMMBI C
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CyMMa n mepBbIX YJIEHOB
apupMeTHIECKON
MIPOTPECCHUHU
['eomeTpuueckas
porpeccust

CymMMa n mepBBIX YJIEHOB
reOMETPUYECKON
IPOrPECCHU

Cymma OECKOHEUHOM
reOMETPUYECKON
MIPOTPECCHH,

y KoTopoii |q| <1
IToBTOpEHUE u
CUCTEMATU3ALUS
y4eOHOT0 MaTepuaa
KonTtponbshas padora Ne 5

OCCKOHEYHBIM YMCJIOM ClIaraeMbIX.
OnuceiBaTh: MOHITUS IHoCJICA0BATCIbHOCTH,
HJICHA ITIOCJICAOBATCIIBHOCTH, CITOCOOBI 3adaHus

MOCJIEIOBATEILHOCTH.
BbluucnaTe: 4ieHa  MOCJEI0BaTEIbHOCTH,
3alaHHON  (opmMysIOl  n-TO  WiIeHa WA
PEKYPPEHTHO.

DopMyIUpPOBATH:

OTIpe/IeTiCHUs: apU(PMETHUECKON MPOrpeccuH,
reOMETPUUYECKON IIPOTPECCHH; CBOICTBa
YJICHOB apu(PMETHUYECKON U TeoOMEeTpUYECKOU
IIPOTPECCUN.

3anaBath apuPMETUUECKYIO U T€OMETPUUECKYIO
IIPOTPECCUU PEKYPPEHTHO.

3anuceiBaTh U MOSICHATH (OPMYJIbI  OOLIETO
YjieHa apU(PMETHUYECKOH U TIeOMETPUYECKON
porpeccuii.  3amuchiBaTh W JOKa3bIBaTh:
GopMyabl CyMMBI N TEPBbIX  WICHOB
apudpmMeTHIeCKOn 151 F€OMETPUYECKOU
IIPOTPECCHI; (bopMyIbI, BBIPAYKAIOIINE
CBOMCTBa  WIEHOB  apu(METHUECKOW U
r€OMETPUYECKON MTPOTPECCHI.

Brrancnars CyMMy OECKOHEYHOU
Tr€OMETPUYECKON MPOTPeccuu, y KoTopoit |q| <
1. [IpeacraBnsaTh GECKOHEUHBIE IEPUOIUUECKIE
JpoOu B BUJIe OOBIKHOBEHHBIX

Paznen V IloBropenue u
CUCTEMATU3ALIMS
y4eOHOTO MaTepuasa
VYrpaxHeHus U1
MOBTOpeHUsA  Kypca 9
KJjlacca

KoutposbHas pabota Ne 6
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TemaTuyeckoe njaHupoBaHue - 7 kjaacc 68 yacoB (reomMmeTpus)

TemaTndeckoe IIIaHUPOBAHME II0 TE€OMETPUM I 7-TO COCTABJIEHO Ha
OCHOBE pabouell mporpaMMsbl 1o yuyeOHOMY mpeameTy «MareMaTuka» OCHOBHOTO
obmiero oOpa3oBaHMsI Ha ypOBEHb 7-9 Kiacchl, C y4eToM pabouell MporpaMmbl
Bocriutanuss MBOY 11O Nel5 «Jlyu» r. benropoga. BocnurarenbHblii TOTEHIIHAI
JAHHOTO Y4eOHOTO MpenMeTa OOecleYrBaeT pealu3alrio CIEAYIOIUX IEIEeBhIX
IpUOPUTETOB BocnuTaHus oOyyatomuxcs OO0O:

1. Pa3BuTHe IIEHHOCTHOTO OTHOIIEHUS K TPYyAy Kak OCHOBHOMY CIOCOOY
JOCTH)KEHHSI KU3HEHHOTO OJaromojiyddsi 4YelOBEKa, 3aJ0ry €ro YCHEIIHOIo
po(heCcCHOHATFHOTO CAMOOTIPECIICHUS U OLIYIIEHUSI YBEPEHHOCTH B 3aBTpAIIHEM
JTHE

2. Pa3BuTHE LEHHOCTHOTO OTHOLIEHUS K 3HAHUAM KaK MHTEIUIEKTyaJIbHOMY
pecypcy, obecnieunBaroiieMy Oyayliee 4eloBeKa, Kak pe3ysibTaTy KpOHOTIMBOTO,
HO YBJIEKATEJIbHOTO YYEOHOI 0 Tpyaa

XapakTepuCcTHUKa OCHOBHBIX BUJIOB
JESATEILHOCTH 00YYaIOIUXCsl

OCHOBHOE COJIepKaHUE 10
TeMaM (pas3jenam)

T KonugecTBO
JacoB

Pazpen 1 Ilpocreiimue [IpuBOAUTH PUMEPHI TEOMETPUUECKUX (DUTYP.

reOMETPUYECKUE (PUTYpPBI OnuceiBaTh TOUYKY, MPSAMYIO, OTpPE30K, JIyY,
U UX CBOMCTBa YTOJL

Touku u npsimMbIe DOopMyIMPOBATH:

OTpe30K u ero JnHa ONPENEIICHNS: PAaBHBIX OTPE3KOB, CEPEIUHBI
JIya. VYron. HW3mepenue OTPE3Ka, PACCTOSAHUSA MEXIY IBYMS TOYKaMHU,
yIJIOB JOTIOJIHUTENBHBIX JIy4eW, pa3BEPHYTOro yIia,
CMmexHbIe 51 pPaBHBIX YIJIOB, OMCCEKTPUCHI yTila, CMEXHBIX U
BEPTUKAJIBHBIE YIJIbI BEPTUKAJIBHBIX  YIJIOB, IIEPECEKAIOIINXCS
IleprieHIUKyIISIpHBIE NPSMBIX, NEPIEHIUKYJIISIPHBIX IPSMBIX,
psiIMbIE IIEPIICHINKYJIAPA, HAKJIOHHOM, PACCTOSHHS OT
AKCHUOMBI TOYKH JI0 MPSIMOM;

IToBTOpEHUE 51 CBOMCTBA: PACIIOJIOKEHUSI TOYEK HA MPSAMOU,
CUCTEMATU3ALMSA U3MEPEHUS OTPE3KOB U YIJIOB, CMEXHBIX H
y4eOHOro Marepuaa BEPTHUKAJIBHBIX  YIJIOB, IEPIEHINUKYJAPHBIX
Kontposnbhas padora Ne 1 IIPSAMBIX; OCHOBHOE CBOMCTBO IIPSIMOM.

Knaccuduimpoats yrisl.

Jloka3pIBaTh: TEOPEMBI O NEPECEKAIOLIUXCS
IpsAMBIX, O  CBOWCTBax  CMEXHBIX H
BEPTUKAJIBHBIX YIJIOB, O €JUHCTBEHHOCTH
NpsMOi, MEPIEHANKYISIPHOU TaHHOM (CiTydaid,
KOTJ]a TOYKA JIEXKUT HA JAaHHOU IPsIMON).
Haxonute nmvHYy OTpe3ka, TpajyCHYK MEpPY
YIJIa, HCTIOJIb3YsI CBOMCTBA UX U3MEPEHHUM.
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N3o0paxkatb ¢ TMOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB  TE€OMETpUYECKue  (PUrypsbl:
OTPE30K, JIyY, YroJl, CMEKHbIE U BEPTUKAIbHBIE
YTJIbl, TIEPIEHANKYISIPHBIE MPSAMbBIE, OTPE3KU U
Jy4H.

[10sICHATB, UTO TaKOE AKCHOMA, OIIPEACIICHUE.

Pemate  3amaun  Ha  BBIUMCIEHUE U
JIOKa3aTelIbCTBO,  IMPOBOJA  HEOOXOIUMBIE
JTIOKa3aTeJIbHbIE PACCYKICHUS
Pazpnen Il Tpeyronbuuku | 18 | OnuceiBaTh  CMBICT ~ TOHATUS ~ «PaBHbBIC
PaBHbIE  TpPEYroOJIbBHUKH. burype». [lpuBoguTh TpHUMEpPHl  PaBHBIX
Beicora, MEJMaHa, buryp.
ouccekTpuca N300paxaTh W HAXOAUTh HAa PHUCYHKax
TPEYroJIbHUKA PaBHOCTOpPOHHHUE, paBHOOEAPEHHBIE,
[1epBbrit " BTOPOM IIPSIMOYTOJIBHBIE, OCTpPOYTOJIBHBIE,
IIPU3HAKU paBeHCTBa TYHOYTOJIbHBIE TPEYTOJIBHUKH U UX 3JIEMEHTHI.
TPEYTOJIbHUKOB Knaccuduimposats TPEYTOJIbHUKU 1o
PaBHOOE1pEeHHBIIM CTOPOHAaM U yIJIaM.
TPEYroJIbHUK U €ro DopMyIUPOBATH:
CBOICTBa ONpeeICHUS: OCTpPOYTOJIBHOTO,
[TpuzHaku TYyHOYTOJIBHOTO, MPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO pPaBHOOEIPEHHOTO, PaBHOCTOPOHHETO,
TPEYroJIbHUKA Pa3HOCTOPOHHETO TPEYTOJIbHUKOB;
Tperun MPU3HAK OMCCEKTPHUCHI, BBICOTHI, MEIUAHbI
PaBEHCTBA TPEYTOJILHUKOB TPEYTOJIbHUKA; PaBHBIX TPEYTOJIbHUKOB;
Teopemsbl CEPEIMHHOTO NEPHEHANKYJIApA  OTpE3Ka;
[ToBTOpEHNKE U IIEpUMETPA TPEYTOJIbHUKA;
CUCTEMATU3ALIMS CBOMCTBAa: PAaBHOOEIPEHHOIO TpPEYroJbHUKA,
yueOHOro Marepuasa CEpEIMHHOTO NEPHEHANKYJIIpa  OTpe3Ka,
Kontponbshas padora Ne 2 OCHOBHOTO CBOMCTBA PaBEHCTBA
TPEYrOJIbHUKOB,;
MPU3HAKU: paBeHCTBa TPEYTOJIbHUKOB,
PaBHOOEIPEHHOTO TPEYTrOJIbHUKA.
Jloka3plBaTh TEOPEMBI: O E€AUHCTBEHHOCTH

NpsAMOi, MEepNeHIUKYISIPHOU TaHHOH (citydaii,
KOTJ]a TOYKA JIEXKUT BHE JAHHOW MPSIMOiN); TpU
IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB; IPU3HAKU
paBHOOEAPEHHOTO TPEYrOJbHUKA; TEOPEMBI O
CBOMCTBaX CEPEIMHHOIO  IEPICHAMKYJIIPA,
paBHOOEAPEHHOTO 17§ PAaBHOCTOPOHHETO
TPEYTOJIBbHUKOB.

PasbscHATE, 4TO Takoe TeopeMa, OIKCHIBATH
CTPYKTYpy Teopembl. OOBSICHATh, KaKyIO
TEOpPEMY HAa3bIBAIOT OOpaTHOW MaHHOW, B 4€M
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3aKJII0YAaeTCsl  METOJ  JIOKa3aTeabCTBa  OT
MPOTUBHOTO. [TpuBoaUTH IpUMEPbI
UCITIOJIb30BAHUS 3TOTO METO/IA.

Pemlatb  3agaum  Ha ~ BBIYUCJIEHUE U
JI0KA3aTEIbCTBO

Paznen III [Mapamnmensabie | 16 | Pacrmo3HaBaTh Ha depTekax NapayljieiTbHBIC

npsiMble. CyMMa  yTJioB MPSIMBIE.

TPEYrOJIbHUKA N300pakath ¢ TIOMOIIBIO  JUHEHKH U

[TapaiutenbHbIE TPSMBIE YTOJIbHUKA MApAJJICIIbHBIEC MPSIMBIC.

[Ipu3Haku OnuceiBaTh  yribl,  00pa3oBaHHBIE  MpHU

MapajuieIbHOCTH NPSIMbIX MIEPECEUEHUH JIBYX MPSMBIX CEKYLIECH.

CBoiicTBa mapasuieIbHbIX DopMyIUPOBATH:

MPSIMBIX ONpEICIICHHUS: napasuiesIbHbIX MPSIMBIX,

Cymma yTJIOB PACCTOSIHUSI MEXy MapaJuIeIbHBIMUA NTPSIMBIMU,

TPEYTOJbHUKA BHEIIIHETO YIJla TPEYTrOJbHUKA, TUIOTEHY3bl U

[IpsAMOyTONIBHBIN KaTera,

TPEYTrOJIbHUK CBOWMCTBA: TNAapaUICIbHBIX MPSAMBIX; VYTJIOB,

CaoiicTBa 00pa30BaHHBIX pu IIEPECECUYCHUN

MPSAMOYTOJILHOTO MAPAJIICTBHBIX MPAMBIX CEKYLIEH; CYMMBI YJIOB

TPEYroJIbHUKA TPEYrOJIbHUKA; BHEIIHErO Yyria TPEYrOJIbHHKA;

KouTtponbshas padora Ne 3 COOTHOILIEHUM MEXAY CTOPOHAMU W yIJIAMH
TPEYrOJIbHUKA; NPSAMOYTOJIBHOTO
TPEYTOJbHUKA; OCHOBHOE CBOMCTBO
MapasuieNIbHbIX MPSMBbIX;
MPU3HAKH: MapauieIbHOCTH MPSIMBIX,
PaBEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB.
Jloka3bIBaTh: TEOPEMBI 0 CBOMCTBAX
MapajulelibHbIX TMPAMBIX, O CYMME€ YIJIOB
TPEYTOJbHUKA, O BHEUIHEM YTJI€ TPEYTOJbHHKA,
HEPABEHCTBO  TPEYTrOJbHUKA, TEOPEMBI O
CPaBHEHHUM CTOPOH M YIJIOB TPEYroJbHUKA,
TEOpEMbl O  CBOWCTBAX  MPSMOYTOJIBHOIO
TPEYroJIbHUKA,  NPU3HAKKM  NapajuIeIbHbBIX
MPSIMBIX, paBEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB.
Pemiatb  3agau  HAa  BBIYUCJIIEHHUE U
JIOKa3aTEIbCTBO

Paznen IV Okpyxsocts u | 16 | [losicHsTh, 4TO Takoe 3ajada Ha MOCTPOCHUE;

Kpyr.  l'eomerpuueckue reomerpuueckoe  mecto  Touek  (I'MT).

IIOCTPOECHHUS [TpuBoaute npumepsl I MT.

['eomeTpuueckoe  MeCTO N300paxkaTh Ha PUCYHKaX OKPYKHOCTb M €€

ToyeK. OKpYyXHOCTp H AJIEMEHTHI; KacaTelIbHY0O K  OKPYKHOCTH;

Kpyr OKPY’KHOCTb, BIIMCAHHYK) B TpPEYTrOJbHUK, H

HexoTopsie CBOMCTBA

OKPY’KHOCTbD, OIIMCAHHYIO OKOJIO HETO.
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OKPYXHOCTH.
KacarenpHas K
OKPYXHOCTH

OnucanHas ¥ BOHUCaHHas
OKPY>KHOCTH
TPEyTrOJbHUKA

3ajaun Ha IOCTPOEHUE
Merton reomMeTpuyeCKuX
MECT TOYEK B 3a/ayax Ha
MOCTPOEHUE

[ToBTOpEHUE 51
CUCTEMATU3ALUS
y4eOHOro MaTepuasa
KoutposnbHas padora Ne 4

OnuceiBaTh B3alMHOE pacrnoJioKeHue
OKPYXHOCTH U TPSIMOM.

DopMyIUPOBATH:

ONpENENCHUs:  OKPY)KHOCTH,  Kpyra, HX

AJIIEMEHTOB; KacaTeIbHOM K  OKPY>KHOCTH;
OKPYHOCTH, OITMCAHHOW OKOJIO TPEYTOJIbHUKA,
U OKPYKHOCTH, BHUCAHHOU B TPEYTOJIbHUK;

CBOICTBA: CEPEAMHHOr0 NEPHEHAMKYJSIpa KaK
I'MT;  Owuccekrpucel yrima kak [I'MT;
KAacaTeJIbHOM K OKPY>KHOCTH; JHaMeTpa U
XOpHbl; TOYKH IEPECEUEHUS] CEPEIUHHBIX
NEPHEHANKYJIIPOB  CTOPOH  TPEYTOJIbHUKA;
TOYKM  TEpeceyeHHus  OMCCEKTpUC  YIJIOB

TPCYT'OJIBHHUKA,
IIPU3HAKHU KacaTeJIbHOM.
I[OKaSBIBaTBI TCOPCMEI 0 CCPpCANHHOM

NEPIEeHIUKYJIApEe U OHCCEKTpUCEe yria Kak
I'MT;

O CBOMCTBAaxX KacaTelbHOW; 00 OKpYXHOCTH,
BIIMCAHHOM B TPEYTOJBHUK, ONKMCAHHOM OKOJIO
TPEYTOJbHUKA; TPU3HAKH KACATEIbHOM.

Pemlatb OCHOBHBIE 3alaud Ha NOCTPOCHHUE:
IIOCTPOCHUE  yIVIA,  PAaBHOIO  JAHHOMY;
IIOCTPOCHUE CEPEIMHHOIO MEPHEHAUKYIApa
JAHHOT'O  OTpe3Ka;  IOCTPOCHUE  IPSAMOMU,
MPOXOMSIIEM  4Yepe3  JaHHYH0 TOYKY U
MEPIIEHAUKYJISIPHON JAHHOU PSAMOI;
NOCTPOCHHE OMCCEKTPUCHl JAHHOTO  YIia;
IIOCTPOCHUE TPEYIOJbHUKA IO IBYM CTOPOHAM
U Yriy MEXJIy HUMH; IO CTOPOHE U JBYM
MIPUJICIKALLUM K HEU yIJIaM.

Pewarts 3agaun Ha noctpoenune metogoM ['MT.
CTpouTh TPEYTOJIBHUK IO TPEM CTOPOHAM.
Pemrars 3a1a4u Ha BBIYHUCIIEHUE,
JI0KA3aTEJIbCTBO U MOCTPOEHUE

Paznen V O6oOmienue u
CUCTEMaTH3alusl 3HAHUU
y4almxcst

YnpaxHeHus TS
MOBTOpEHUsI  Kypca 7/
KJiacca

KonTponbhas padora Ne 5
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TemaTuueckoe njanupoBanue - 8 kiacc 68 yacoB (reomeTpus)

TemaTnyeckoe IUTAHMPOBAHHUE II0 T'€OMETPUM I 8-TO COCTaBIECHO Ha OCHOBE
paboueil mporpaMMsl 110 yueOHOMY npeameTy «MaTemaTHKa» OCHOBHOT'O OOIIEro
o0Opa3oBaHMsI HA YPOBEHb 7-9 Kiacchl, C y4eTOM paboyeil mporpaMMbl BOCIIUTAHUS
MBOY IO Nel5 «JIyu» r. benropoga. BocnuraTenbHblii NOTEHIMAT JAHHOTO
y4yeOHOro nmnpeamera OOECIIEUMBAECT  pEeaJu3alyi0  CIEAYIOIIUX  LENEeBBIX
IpUOPUTETOB BocnuTaHus oOyyatomuxcs OO0O:

1. Pa3BuTHe 1IEHHOCTHOTO OTHOIIEHUS K TPYyAy KakK OCHOBHOMY CIIOCOOY
JOCTH)KEHHSI KU3HEHHOTO OJaromojiyddsi 4YelOBEKa, 3aJ0ry €ro YCHEIIHOIo
po(hecCHOHATFHOTO CAMOOTIPECIICHHUS U OLIYIIEHUSI YBEPEHHOCTH B 3aBTPAIlIHEM
JTHE

2. Pa3BuTHE LEHHOCTHOTO OTHOLIEHUS K 3HAHUAM KaK MHTEIUIEKTyaJIbHOMY
pecypcy, o0ecnieunBaroiieMy Oyayliee 4enoBeKa, Kak pe3yibTaTy KpOHOTIUBOTO,
HO YBJIEKATEJIbHOTO YYEOHOI 0 Tpyaa

:
OcCHOBHOE coJiep>KaHMe Mo | & XapakTepucTruka OCHOBHBIX BHJIOB
TeMaM (pas3jenam) E 2 | 1eSATENBHOCTH 00yYaroIMXCs
S
Sl
Paznen []22 |IlosicHsiTh, 4YTO TaKoe YETHIPEXYTOJIBHUK.
YeThIpEXYyTOIBHUKN OnuceIBaTh JIEMEHTHI YETHIPEXYTOIBHUKA.
YeThIpEXYTOIBHUK U €r0 PacnosHaBaTh  BBINYKJIBIE UM HEBBIITYKIIBIE
DIIEMEHTHI YETBIPEXYTOJIbHUKHU.
[Tapannenorpamm. N300paxkatb M  HAXOIUTh HA PUCYHKAX
CaoiicTBa YEeTBIPEXYTOJBHUKM  Pa3HBIX BHJIOB U HX
napasuiesiorpaMmma DJIIEMEHTBI.
[IpusHaku DopMyIUpPOBATH:
rapasuiesiorpaMmma ONpPENENICHNs:  IapajulesiorpaMMa,  BBICOTBI
[TpssMOYTOJIBHUK napajuiesiorpaMma; [psiMOYrojbHHKa, pomoOa,
Pom6 KBaJpara; CpeAHEW JIMHUM TPEYrOJIbHUKA,
Ksagpar Tpamnenuy, BbICOTHI TPANECHUHUHU, CPEIHEU JIMHUH
Kontposnbhas padora Ne 1 Tpamneuyy; UEHTPAIBHOIO YIJla OKPYKHOCTH,
Cpennss JIMHUSA BIIMCAHHOT'O YIJIA OKPYKHOCTH; BIIMCAHHOTO M
TPEYTOJbHUKA OMMCAHHOIO YEThIPEXYTOJIbHUKA;
Tpaneuns CBOMCTBA: napajiesiorpamma,
LlenTpanbHbIE NpsIMOYTOJIbHUKA, pomM0Oa, KBajapara, CpeaHHX
Y BIIMCAHHBIE YTJIbI JIMHUAW TPEYroJIbHUKA WU TPANEIUH, BIMCAHHOTO
BrnucaHHble M ONMCaHHbBIE yria, BIIMCAHHOI'O " OIMCAHHOI'O
YETBIPEXYTOJIbHUKHU YETBIPEXYTOJIbHUKA,;
Kontponbnas pabota Ne 2 [IPU3HAKU: napajuieaorpamma,
OpsIMOYTOJIbHUKA, pomMOa, BIHMCAHHOTO U
ONMCAHHOI'O YETBIPEXYTOJIbHUKA.
JlokaspiBaTh: TEOpEMBI O CyYMM€ YIJIOB
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YETBIPEXYTOJIbHUKA, O  TPAAyCHOM  Mepe
BIIMCAHHOTO YIJIa, O CBOMCTBaX M MPHU3HAKAX
napajjienorpaMma, MNpsSMOYTrojbHUKa, pomoOa,
BIIMCAHHOTO U OMMCAHHOTO YETHIPEXYTOJIbHUKA.

[IpumeHsTH U3YYEHHbIE ONpEEIICHHS,
CBOMCTBA M IPU3HAKH K PEIICHUIO 33/1a4
Pazmen I  Tlomobwme | 16 | ®opmMynmupoBaTh:
TPEYTOJIbHUKOB oTpeeNieHue MOA0OOHBIX TPEYTOIbHUKOB;
Teopema Qaneca. CBOMCTBA: MEMAH TPEYTrOJIbHUKA, OUCCEKTPHUCHI
Teopema 0 TPEYTOJIbHHKA, NEpPECEKAIOIINXCA XOpA,
MPONOPLIMOHAIBHBIX KacaTeJIbHOM U CEKYILEH;
OTpe3Kax pU3HAKU 000U TPEYTOJIbHUKOB.
[ToioOHbIE TPEYTOJIBHUKH Jloka3pIBaTh:
I[1epBbrit IIPU3HAK Teopembl: Q@aneca, O IPONOPLUUOHAIBHBIX
10J1001s TPEYTrOJIbHUKOB OTpe3Kax, O CBOMCTBaX ME€IWaH TPEYroJbHUKA,
Bropoii u TPETUi OMCCEKTPHUCHI TPEYTOJIbHUKA;
NPU3HAKU no100us CBOMCTBA:! MEePECEKAIOIINXCS XOpI,
TPEYTrOJIbHUKOB KacaTeJIbHOM U CEKYLIEH;
Kontponbhas padora Ne 3 MPU3HAKHU MOJ00US TPEYTrOJIbHUKOB.
[IpumeHsTH U3YYEHHbBIE ONpeJeNeHHS,
CBOMCTBA U NIPHU3HAKH K PEIIECHUIO 33/1a4
Pazpen Il Pemenwue | 14 | ®opmMynupoBaTh:
MPSMOYTOJIbHBIX ONpENENICHNS: CUHYyCa, KOCUHYCA, TAaHIEHCA,
TPEYTOJIbBHUKOB KOTaHI'€HCa OCTPOro yrijia MpsIMOYTOJIBHOIO
Merpuueckue TPEYrOJIbHUKA;
COOTHOILICHHUSI CBOMCTBA:! BBIPAKAOIIINE METPUYECKUE
B IIPSIMOYT'OJIBHOM COOTHOILIEHHSI B ITPSIMOYT'OJIBHOM TPEYTOJIbHUKE
TPEYTOJIbHUKE U COOTHOUIEHMS MEXAYy CTOpOHAaMU U

Teopema [Tudaropa
KontposnbHas padora Ne 4

Tpuronomerpuueckue
(GyHKUIMH OCTpPOTO yriia
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA

Pemenne npsiMOyroiabHbIX
TPEyTOJIbHUKOB

KonTtponwshas pabora Ne 5

3HAYEHUSIMU TPUTOHOMETPUUECKUX (YHKIIUN B
MPSIMOYTOJIBHOM TPEYTOJILHUKE.

3anuchiBaTh TPUTOHOMETpPUYECKHE (HOPMYJIHI,
BBIpAXKAIOIIINE CBSI3b MEXKITY
TPUTOHOMETPUYECKUMHU (PYHKIMSIMU OJHOTO U
TOT'0 YK€ OCTPOro yrija.

Peuiats npsiMOyroyibHbIE TPEYTOJIbHUKH.
Jloka3bIBaTh:

TEOPEMY O METPUYECKHX COOTHOUICHUSIX B

NPSMOYTOJIbBHOM  TPEYrOJbHUKE,  TEOpeMy
[Tudaropa;

GbopMyJIbl, CBSI3BIBAIONINE CHUHYC, KOCHHYC,
TAHTE€HC, KOTAHI'€HC OJTHOTO U TOTO K€ OCTPOTO
yria.

BBIBOIUTE  OCHOBHOE TPHUTOHOMETPHUYECKOE

TOXACCTBO M 3HAYCHHA CHHYCA, KOCHHYCA,
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TaHT€HCAa M KOTaHreHca mis yrioB 30°, 45°
60°.

[IpuMeHATh U3yUECHHBIC OTpEICTICHUS, TEOPEMbI
1 (HOPMYIIBI K PEIICHHIO 3a/1a4

Paznen IV |10 | IloscHsATh, 9TO TaKoe TIOIIA b
MHOroyroJibHUKH. MHOTOYTOJIbHUKA.
[Tnomans OnuchiBaTh MHOTOYTOJIBHUK, €ro 3JIEMEHTHI,
MHOT'OYTOJIbHUKA BBIMTYKJIBIE U HEBBITYKJIbIE MHOTOYTOJIbHUKH.
MHOroyroJibHUKH N300pakath © HAXOOWTh HA  PHUCYHKAX
[ToHnsiTHE TUIOIIAIH MHOTOYTOJIbHUK u €ero 3JIEMEHTHI;
MHOT'OYTOJIbHUKA. MHOTOYTOJIbHUK, BIIMCAHHBIM B OKPY>KHOCTb, U
[Tmomanb MHOTOYTOJIbHUK, ONMCAHHBIN OKOJIO
MPSAMOYTOJILHUKA OKPY’KHOCTH.
[Lnomane DopMyJIMPOBAT:
napasuiesiorpaMmma ONpENENICHNS: BIHWCAHHOTO W  ONUCAHHOTO
[Inomans TpeyroibHUKA MHOTOYTOJIbHMKA, IUIOIMIaAd MHOTOYTOJIbHUKA,
[Tnomane Tpanenuu PABHOBEJIMKUX MHOTOYTOJIbHUKOB;
KontposnbHas padota Ne 6 OCHOBHBIE CBOMCTBA TTOIIA/IH
MHOT'OYTOJIbHUKA.
Jloka3pIBaTh: TEOpEeMbl O CyMME€ YIJIOB
BBIITYKJIOTO N-yrojbHUKa, IO AN
NpSIMOYTOJIbHUKA, TUIOMIAAU  TPEYTrOJIbHUKA,
IJIOIIA/IA TPAICINH.
[IpuMEHATh N3yUYECHHBIE ONPEEIECHUS, TEOPEMBI
1 (hOPMYJIBI K PEIISHUTO0 3a/1a4
Paznen V IloBropenue u | 6

CUCTEMATU3ALIMS
y4eOHOTO MaTepuaa
VYrpaxHeHus U1
MOBTOpEHUs  Kypca 8
KJjlacca

KouTtposnbHas padora Ne 7
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TemaTn4yeckoe IJIaHUpPoBaHue - 9 Kiaacc 68 yacoB (reomerpus)

TemaTndeckoe IIIaHUPOBAHME II0 TEOMETPUM I 9-rO COCTABIEHO Ha
OCHOBE pabouell mporpaMMsbl 1o yuyeOHOMY mpeameTy «MareMaTuka» OCHOBHOTO
obmiero oOpa3oBaHMsI Ha ypOBEHb 7-9 Kiacchl, C y4eToM pabouell MporpaMmbl
Bocriutanuss MBOY 11O Nel5 «Jlyu» r. benropoga. BocnurarenbHblii TOTEHIIHAI
JAHHOTO Y4eOHOTO MpenMeTa OOecleYrBaeT pealu3alrio CIEAYIOIUX IEIEeBhIX
IpUOPUTETOB BocnuTaHus oOyyatomuxcs OO0O:

1. Pa3BuTHe IIEHHOCTHOTO OTHOIIEHUS K TPYyAy Kak OCHOBHOMY CIOCOOY
JOCTH)KEHHSI KU3HEHHOTO OJaromojiyddsi 4YelOBEKa, 3aJ0ry €ro YCHEIIHOIo
po(heCcCHOHATFHOTO CAMOOTIPECIICHUS U OLIYIIEHUSI YBEPEHHOCTH B 3aBTpAIIHEM
JTHE

2. Pa3BuTHE LEHHOCTHOTO OTHOLIEHUS K 3HAHUAM KaK MHTEIUIEKTyaJIbHOMY
pecypcy, obecnieunBaroiieMy Oyayliee 4eloBeKa, Kak pe3ysibTaTy KpOHOTIMBOTO,
HO YBJIEKATEJIbHOTO YYEOHOI 0 Tpyaa

XapakTepuCcTHUKa OCHOBHBIX BUJIOB
JESATEILHOCTH 00YYaIOIUXCsl

OCHOBHOE COJIepKaHUE 10
TeMaM (pas3jenam)

5 KonugecTBO
JacoB

Paznen I Pemenne @OopMyIUPOBATH:
TPEYrOJIbHUKOB ONpPEAEICHUS: CUHYCa, KOCHHYCa, TAaHTE€HCA,
CuHyC, KOCUHYC, TaHTE€HC KotaHreHca yria ot 0° mo 180°;
Y KOoTaHreHc yria ot 0° no CBOMCTBO CBSI3M [JIMH JIMArOHAJIEN W CTOPOH
180° napajuiesiorpaMmma.
Teopema KOCHHYCOB @opMynUpOBaTh U  PA3BICHIATH OCHOBHOE
Teopema cuHyCOB TPUTOHOMETPUYECKOE TOXKAECTBO. BBIYMCIATH
Pemenune TpeyroapHUKOB 3HAUYCHUE TPUTOHOMETPUUECKONU (DYHKIIMH yTIia
DopMyJIbI JUTSE 10 3HAYCHUIO OJIHOM U3 €ro 3aJaHHbIX
HaXO0XJICHUS IO GyHKIMIA.
TpPEyTroJbHUKA @opMynupoBaTh U  JOKAa3blBaTh TEOPEMBI:
KontponbsHas padora Ne 1 CHUHYCOB, KOCHUHYCOB, CJEICTBUS W3 TEOPEMBI
KOCHMHYCOB ¥ CUHYCOB, O IUIOIIAA OMHUCAHHOTO
MHOT'OYTOJIbHUKA.
3anuchiBaTh W JIOKa3bIBaTh (POPMYJBI ISt
HAXOXKJICHUS TTOIAN TPEYTroJIbHUKA,
pagnycoB BIIMCAHHOU 51 OIMUCAaHHOMN

OKPYKHOCTEMN TPEYrOJIbHUKA.
[IprMeHATh U3ydEeHHBIE ONPEAETIEHUS, TEOPEMBI
1 (hOPMYJIBI K PEIISHUTO0 3a/1a4

Paznen II IlpaBunbHbIC | 8 [TosCHATH, YTO Takoe UEHTP W LEHTPAJbHbBIN
MHOTOYT'OJIbHUKHU YTOJI NPAaBUJIBHOTO MHOTOYTOJIBHMKA, CEKTOP U
[IpaBuibHBIE CErMEHT Kpyra.

MHOTOYTOJIBHUKH M UX DopMyJIUPOBATE:
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CBOMCTBA

JnuHa OKPYKHOCTH.
[Lnomane kpyra
Koutponbhas padora Ne 2

OIIPEIEJIEHUE NIPABUIIBHOTO MHOIOYTI'OJIbHUKA,
CBOMCTBA NPABUIIBHOI'O MHOT'OYT'OJIbHUKA.
Jloxa3bIBaTh CBOMCTBA IIPaBUJIbHBIX
MHOI'OYT'OJIbHUKOB.

3anuchiBaTh U PA3bICHIATH (POPMYIBI JITMHBI
OKPYXHOCTH, ILIOIIAAN KpyTa.

3anuchiBaTh U JOKa3bIBaTh (HOPMYIIBI JITTMHBI

IyTd, TUIOMIAAA  CEKTOpa, (OPMYJIBI I
HaxXOXJCHUSI  PaJuyCcoB  BIHCAaHHOM U
ONMCAHHOM OKPYXHOCTEMN MPABUIIBHOTO
MHOTOYTOJIbHUKA.

CtpouTh C TOMOMIIBIO MUPKYJIS U JIMHEHKH
MpaBUJIbHBIE TPEYTOJIbHUK, YETHIPEXYTOIBHUK,
HIECTUYTOJIbHHUK.

[IpuMEHATh U3yUYECHHBIE ONPEECIECHUS, TEOPEMBI
1 (hOPMYJIBbI K PEHICHUIO 3a/1a4

Paspnen III  JexkaproBsl | 11 | OnuceiBaTh IPSAMOYTOJIBbHYIO CUCTEMY

KOOPJAUHATHI Ha KOOpAUHAT.

IIJIOCKOCTH @OopMyIMpOBaTh:  ONPENEIICHUE  YPABHEHMS

Paccrostnue mexny aByms (Gurypsl, HEOOXOUMOE U IOCTATOYHOE YCIOBUS

TOYKaMM C 3aJaHHBIMH MapajuIeIbHOCTH ABYX MPSMBIX.

KOOPAMHATAMH. 3anuceiBaTh M JOKa3blBaThb  (hOPMYJIbI

Koopaunatel  cepenyHbl PacCTOSHUS MEXAY ABYMsI TOUKaMHU, KOOPAUHAT

OTpe3Ka CepeArHBI OTPE3KaA.

YpaBHeHue burypsi. BbIBOIUTE ypaBHEHHE OKpPYXKHOCTH, 0OIIee

YpaBHEHUE OKPYKHOCTH YPaBHEHHUE TIPSMOU, YpABHEHUE MNPSIMOU C

YpaBHeHue npsaMon YTIOBBIM KO3 OUITHEHTOM.

YrinoBoit  kodhuIeHT Jloka3plBaTh HEOOXOIMMOE U JOCTAaTOYHOE

IpAMON YCJIOBHE ITapaJUICIbBHOCTH ABYX NPAMBIX.

KoHnTtponbshas padora Ne 3 [IprMEHATh U3y4EeHHBIE ONPEAETIEHUS, TEOPEMBI
1 (OPMYJIbI K PELICHUIO 3a/1a4

Paznen IV Bekropsl 12 | OnuceiBaTh MOHSTHS BEKTOPHBIX U CKAJSIPHBIX

[TonsiTne BekTOpa
Koopaunatel BekTopa
CnoxeHue W BBIYUTAHUE
BEKTOPOB

YMHOXKEHHE BEKTOpa Ha
YUCIIO

CkansipHoe MpOU3BEICHUE
BEKTOPOB

Kontponsnas padota Ne 4

BCINYHH. I/IJ'IJ'I}OCTpI/IpOBaTB IMOHATHUC BCKTOpPA.

PopMynUpPOBaTH:
ONIPEAECICHUS: MOAYJIS BEKTOPA, KOJJIMHEAPHBIX
BEKTOPOB, PAaBHBIX BEKTOPOB, KOOpPAMHAT

BEKTOpPa, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
MPOTUBOMOJIOKHBIX ~ BEKTOPOB,  YMHO>KEHHUS
BEKTOpa Ha YHCJIO, CKAISIPHOTO MPOU3BEICHUS

BEKTOPOB;

CBOMCTBA: paBHBIX BEKTOPOB, KOOpPJIWHAT
PaBHBIX  BEKTOPOB,  CIIO)KEHHUS  BEKTOpPOB,
KOOpJIMHAT BEKTOpa CYMMBI M  BEKTOpa
pPa3HOCTH JABYX BEKTOPOB, KOJUTMHEAPHBIX
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BEKTOPOB, YMHOXXCHHS BEKTOpa Ha YHUCIIO,
CKaJSIPHOTO TIPOM3BEJECHUS JBYX BEKTOPOB,
NEPIICHIUKYISIPHBIX BEKTOPOB.

Jloka3piBaTh ~ TEOPEMBI: O  HAaXOXJICHUU
KOOPJIMHAT BEKTOpa, 0 KOOpAMHATAX CyMMBI U
pPa3HOCTH BEKTOPOB, 00 YCJIOBUU
KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXKJICHUU CKIIPHOTO TIPOU3BEACHUS ABYX
BEKTOPOB, 00 yCIOBUHU MTEPIICHANKYIIPHOCTH.
Haxomute KOCHHYC yriia MeXAy JIByMS
BEKTOPAMH.

[IpuMeHsTh U3yUYeHHBIE ONPEACIICHUS, TEOPEMbI
1 (hOPMYJIBbI K PEHICHUIO 3a/1a4

Paznen V |13 | IIpuBoauTs mpuMepsbl Ipeodpa3zoBanus puryp.

["'eomeTpuueckue OnuceiBaTh npeoOpa3zoBaHus ¢uryp:

npeoOpa3zoBaHus napajiebHbIi TEPEHOC, OCeBasi CUMMETPUS,

JIBrkenue IEHTPaIbHAS] CHMMETPHS, TIOBOPOT, TOMOTETHSI,

(mepemernenue) (Urypsl. nogooOue.

[TapannensHbIN NEPEHOC DOopMyIUPOBATH:

OceBas © UEHTpaJbHAA ONpENENECHU: JBUXKEHUS; paBHbIX (UTYD;

cummeTpuu. [ToBopoT TOYEK, CHMMETPUYHBIX OTHOCHUTEIHHO TPSIMOM;

['omoTerus. [Tomobue TOYEK, CHMMETPHYHBIX OTHOCHUTEIHHO TOYKU;

buryp burypsl, UMeIOIEH OCh CUMMETPUU; (PUTYPHI,

Kontponbshas pabora Ne 5 UMEIOIIEeH IIEHTP CUMMETPHUH; TOAOOHBIX
uryp;
CBOICTBA: JIBIDKEHUS, napauieIbHOTO
IIEpEHOCa, OCEBOM CHMMETPHUM, LIEHTPAJIbHOU
CUMMETPHH, IIOBOPOTA, TOMOTETHH.
Jloka3bIBaTh TEOPEMBI: 0 CBOMCTBax
napajuIeTbHOTO TIEPEeHOCa, OCEBOM CUMMETPUH,
IIEHTPATBHON CUMMETpPHH, TIOBOPOTA,
rOMOTETHH, 00  OTHONIICHUH  IUIONIAACH
M0TOOHBIX TPEYTOJTHHUKOB.
[IpuMeHSATh U3yYEHHBIC ONIPEACIICHUS, TCOPEMBI
1 (OPMYJIbI K PELICHUIO 3a/1a4

Paznen VI IloBTopenne u | 8

CUCTEMaTHU3AIIHS
y4eOHOTO MaTepuaa
YnopaxkHeHus TS
MOBTOpEHUsT  Kypca 9
KJacca

Kontponbnas pabota Ne 6




