INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma nmo maremaruke JuHUE Y MK «Anroputm ycriexa» aBTopoB: Mepansk A. I'., [Tonouckwuii B. b., Pabunosuy E. M., SIxkup M. C.
cocraBieHa Ha oOcHOBe DyHIaMEHTANBHOTO siipa COAEpKaHUsS OO0IIero oOpa3oBaHMs, TPEeOOBaHWU K pe3yabTaTaM OCBOCHHUS 00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHusi, MPECTABICHHBIX B (elepalbHOM TOCYJapCTBEHHOM CTaHJapTe€ OCHOBHOIO 00IIero oOpa3oBaHHs ¢
y4éToM mpeeMCTBeHHOCTH ¢ [IpuMepHBIMEH TporpaMMaMiy i HadaabHOro OOIIero oOpa3oBaHUs MO MaTeMaTHKe. B Hel TakkKe YYUTBIBAIOTCS
JOMUHHUPYIOIIKE UAeH U nosioxkenus [IporpamMmMel pa3Butus u popMUpPOBaHUS YHUBEPCAIBHBIX YU€OHBIX JAEUCTBUMN /Ui OCHOBHOTO 00IIero o0pa3oBaHusl,
KOTOpbhIe 00eCneunBarOT (HOPMHUPOBAHHE POCCUHCKON Tpa)KTaHCKOW HICHTUYHOCTH, KOMMYHUKATHBHBIX KayeCTB JIMYHOCTH, M CIOCOOCTBYIOT
(GOpMHPOBAHUIO KITIOUEBON KOMIIETEHIIUN — YMEHHUIO YUYUTHCS.

Pabouas mporpamMma mo mareMaTHKe MPEICTaBISET COOOW ILIENOCTHBIM JOKYMEHT, BKIIIOUAIOIIUN MOSICHUTEIbHYIO 3aIlMCKY, IJIaHUPYEMbIE
PE3yNIbTaThl U3YYCHUS TPEIMETA, TEMATUYECKOE TUTAHUPOBAHKE, COJCPKAHUE YUIeOHOr0 TIpeaMeTa, y4eOHO-METOIMICCKOE U MaTePHAIbHO-TEXHUIECKOE
obecrnieueHue.

PaGouasi nporpaMma no MateMaTHKe OCHOBHOIO 00111ero 00pa3oBaHus pa3padoTaHa HA OCHOBAHMH CJIeIYIOIIUX HOPMATHBHBIX MPaBOBBIX

AOKYMCHTOB:

- Koncturynus Poccniickon ®@enepanny;

- ®enepanbHbli 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoit denepanuu (¢ nsmenenusamu Ha 23 urons 2013 roga);

- 3akoH Tam60Bckoit o6mact ot 01.10.2013r.Ne 321-3 «O6 obpazoBanuu B TamO0BCKOI 001acTHY;

- mpuka3 MunucrepctBa oOpazoBanus U Hayku PD ot 17.12.2010 Ne 1897 «O6 yrBepkaeHu# (eaepalbHOr0 rocyAapcTBEHHOrO0 00pa3oBaTEeNbHOTO
CTaHJIapTa OCHOBHOTO O0IIIeT0 00pa3oBaHusy (C U3BMEHEHUSIMHU U JonolHeHUsAMH OT 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

- npuka3 MunoOpHayku P® ot 31.03.2014 Ne 253 «OO0 yrBepxaeHUM (eaepaTbHOro NnepeyHsl y4eOHHUKOB, PEKOMEHIYEMBIX K MCIIOJB30BAaHHUIO TPU
peain3allil MMEIOIIHUX TOCYIapCTBEHHYIO AaKKPEAMTALMI0 00pa30BaTEIbHBIX MPOrpaMM HadyalbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeAHEro OOIIEero
oOpazoBanus» (¢ usmeHeHusiMu u gomnoiHeHusMH oT 08.06.2015 Ne 576, ot 28.12.2015 Ne1529, ot 26.01.2016 Ne38, ot 21.04.2016 Ne459, ot 05.07.2017 Ne
629);

- nocTtaHoBjeHHe [J1aBHOrO rocynapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010 Nel89 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CanurtapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHMs K YCIOBUAM U opranu3aiuu ooydenust B OY» (¢ uamenenussmMu ot 29.06.2011, 25.12.2013, 24.11.2015

- ABTopckas nporpamma A.I'. Mep3msk, B.b. I[Tononckuii, M.C. Skup, E.B. bynko (Maremaruka : paboune nporpammsl : 5—11 knaccsl / A. I'. Mep3msik, B.
b. [Tonouckuit, M. C. Skup, E. B. bymko).

- YcraB MBOY U36epaeeBckoit cpeaHeit 001eodpa3oBaTeIbHOMN KO



B nmaHHBIX TOKyMEHTaX YYHTBHIBAIOTCS OCHOBHBIC MW W TOJOKEHMs [Iporpammsbl pa3BUTHA M (OPMHPOBAHUS YHHBEPCAIBHBIX y4EeOHBIX
JEUCTBUI [y OCHOBHOT'O OOIIEro 00pa3oBaHusl.

MatemaTtuueckoe O6p330BaHI/Ie SABJIIETCS 005A3aTENIbHOM U HEOTHEMIEMOM YacThIO o6mero O6paSOBaHI/I$I Ha BCEX CTYIICHSX IIKOJIBI. O6yquI/Ie
MaTeMaTHUKE B OCHOBHOMH IIIKOJIE HaIpaBJICHO HAa JOCTHIKCHUC CIICAYIOIINX LeJIeH:

Hesn 00y4yeHnus
N3ydyeHne MaTeMaTUKU HAlPaBICHO Ha JIOCTH)KEHUE CIICAYIOIUX Leei:
B HANIPpaBJIeHUH JUYHOCTHOIO PAa3BUTHSA:

o dbopMupoBaHUE MPEACTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIIEYETOBCYSCKON KyJIbTYphl, O 3HAYUMOCTH MATEMATHKH B Pa3BUTHH
[IUBUJIN3AIIUU ¥ COBPEMEHHOTO O0IIIECTBA,

o pa3BHUTHE JOTMYECKOTO U KPUTUIECKOTO MBIIIIICHUS, KYJIbTYPbI PEYH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;,

o bopMUpOBaHUE HHTEUICKTYAJIbHONH YEeCTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOIOJCHUIO MBICIUTEIBHBIX CTEPEOTHIIOB,
BBITEKAIOIIUX U3 OOBIICHHOTO OIBITA;

o BOCIITMTaHUEC Ka4YCCTB JIMYHOCTH, O6€CHC'—II/IBaIOHII/IX COIMAJIBHYIO MO6I/IJ'II)HOCTI), CHOCO6HOCTI) IMPUHHUMATL CAMOCTOATCIIbHBIC PCIICHM,

° (hopMHpOBaHHE KAYECTB MBIIUICHUS, HEOOXOAMMBIX JUIS aJalITAIlK B COBPEMEHHOM MH(MOPMAITMOHHOM OOIIIEeCTBE;

. pa3BHUTHE YMEHUS KOHTPOIMPOBATH IMPOIIECC yUeOHOW MATEMATHUECKOM IeATEIIbHOCTH;

. pa3BUTHE UHTEPECAa K MAaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMaTHUUECKUX CIIOCOOHOCTEN;

o pa3BUTHE CIOCOOHOCTH K SMOIIMOHAILHOMY BOCTIPUSTHIO MAaTEMAaTHIECKUX OOBEKTOB, 3a]1au, PEIICHHUH, PaCCyX ICHUM;

B METANIpeAMETHOM HalNlpaBJICHUM:

L4 Pa3sBUTHC HpCJICTaBJ'ICHI/Iﬁ O MaT€MaTHKE, KakK Q)opMe OIMMCaHusA MW METOJC ITO3HaAHUA I[GﬁCTBHTGJ'II;HOCTPI, CO3JJaHUC YCJIOBI/Iﬁ JUIS
HpI/IO6p€T€HI/I$I MEPBOHAYATIBHOI'O OIIbITAa MATEMATUYCCKOTO MOACIIUPOBAHNA,
L4 (l)OpMI/IpOBaHI/Ie O6IJ_II/IX CII0CO00B I/IHTCHHGKTyaHBHOﬁ ACATCIIbHOCTH, XAapPaKTCPHBIX I MATCMATUKHU W ABJIIIOIIHUXCA OCHOBOM

M03HABATENbHOM KYJIbTYphl, 3HAUUMOM ISl pa3iIMUHBIX chep YeTOBEeUECKON AeATENbHOCTH;

B IIPeIMETHOM HANIPABJICHUM:

. OBJIa/ICHUE MaTeMaTUYECKUMH 3HAHUSAMHU U YMEHUSMHU, HEOOXOAUMBIMHM JUIs MIPOAOIKEHHSI 00pa30BaHuUsl, U3yUEHUS] CMEXXHBIX JAUCIUIIINH,
IIPUMEHEHHUs B [IOBCETHEBHOW JKU3HH;

o co3ianue (GyHIaMeHTa JUIsi MaTeMaTH4YeCKOro pa3BUTHUS; (OPMUPOBAHUS MEXAHU3MOB MBIIIJICHUS, XapaKTepHBIX JII MaTeMaTH4ecKOi
NEeATEIbHOCTH;

pa3BUBaTh YMEHUS U3MEPSThH JJIMHBI OTPE3KOB, UCIIOIB30BaTh (POPMYIIBI ISl HAXOXKJICHUS MEPUMETpa U TUIOIIAAN IPSIMOYTOJIbHUKA, UIMHBI ITYTH,

BEJIMYMHBI CKOPOCTH ¥ BPEMEHU IIPH PABHOMEPHOM MPSIMOJIMHENHOM JABUKEHUN

3agaun:



* OBJIQJIETh CHCTEMOH MAaTEMAaTH4YeCKMX 3HAHMA M YMEHUH, HEOOXOAMMBIX ISl MPUMEHEHHs B MPAKTUYECKOH IEsTeIbHOCTH, M3YyYCHHU CMEXHBIX
JUCLUIUINH;

* CIIOCOOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BHUTHIO, (POPMUPOBATH KayecTBa, HEOOXOAUMBIC YEIOBEKY JIS ITOJIHOLIEHHOW JKU3HU B COBPEMEHHOM OO0IIeCTBe,
CBOMCTBEHHBIE MAaTEMaTUYECKON NEATEIBHOCTU: SICHOCTM M TOYHOCTU MBICIU, UHTYULIUH, JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHBIX IIPEICTABICHUN,
CIIOCOOHOCTH K ITPEO0JIEHUIO TPYIHOCTEH;

* (opMupoBaTh npeacTaBieHUs 00 HAEAX U METOJAaX MAaTeMaTHKH KaK YHHBEPCAJIbHOIO S3bIKa HayKU M TEXHHUKH, CPEICTBAX MOJCIMPOBAHUS SIBICHUHN U
IIPOLIECCOB;

* BOCIMTBIBATh KYJIbTYpPY JMYHOCTH, OTHOLIEHHE K MaTeMaTHKEe KaK 4acTH OOILeYeI0BEYECKOM KyJbTYpbI, UIparolieid 0coOyr posib B OOLIECTBEH HOM
pa3BUTHUMU.

Lesabio u3yyeHHs1 Kypca MaTeMaTHKH B 5-6 KJjaccax SBISIETCS CHCTEMAaTHYECKOE PAa3BUTHE IMOHITHS YMCIA, BHIPAOOTKA YMEHUH BBIMOIHATH YCTHO U
IIMCBMEHHO apudmeThyecKkue NEHCTBUS HaJ YUCIIaMH, MEPEBOJUTH MPAKTUYECKUE 3a/ladyd Ha SI3bIK MAaTE€MaTUKH, MOATrOTOBKA y4YalIUXCid K HM3YyYEHHIO
CUCTEMAaTUYECKUX KypcoB anreOpsl u reomerpuu. Kypc cTpouTcss Ha MHIYKTUBHOW OCHOBE C IPUBJIEUEHUEM 3JIEMEHTOB JIEAYKTUBHBIX paccyxjeHuil. B
XOZI€ U3y4CHHS Kypca yJalluecs pa3BUBAIOT HABBIKM BBHIYMCICHUH C HATYpaJbHBIMU YHCIAMHU, OBJIACBAIOT HABBIKAMH C OOBIKHOBEHHBIMHU U JIECSTHYHBIMU
IpoOsIMHU, TOJIOKUTENBHBIMU U OTPHULATENbHBIMUA YHCIAMHU, TOJIYYalOT MpeAcTaBlIeHUE 00 HCHOJIb30BAHMM OYKB JJIS 3alMCHU BBIPAXKEHUH U CBOMCTB
apu(pMeTHYECKUX ACUCTBUI, COCTaBIEHUN

ypaBHEHMH, MPOJODKAIOT 3HAKOMCTBO € T€OMETPUUECKUMU MOHATUAMU, IPUOOPETAIOT HABBIKM OCTPOCHUSI FEOMETPUUECKUX (DUryp.

Henbo m3ydenuss kypca aiaredpsl B 7 - 9 Kjaccax sABJIETCA pPa3BUTHE BBIYMCIUTEIBHBIX YMEHHUH J0 YPOBHS, IO3BOJIAIOILIETO YBEPEHHO
HCIIOJIB30BaTh MX IPHU PEIICHHWM 33Ja4 MAaTeMATHKHM M CMEXHBIX NPEIMETOB, YCBOCHHE amnmnapara ypaBHEHWM M HEPABEHCTB KaK OCHOBHOI'O CPEICTBA
MaTeMaTH4eCKOro
MOJIETIMPOBAHUS 3a/1ay, OCYIIECTBIEHHE (YHKIMOHAJIBLHOM MOJArOTOBKM IIKOJIBHUKOB. Kypc XapakTepusyeTcsi MOBBIILIEHUEM TEOPETHUYECKOIO YPOBHS
00yueHus1, TOCTENEHHBIM YCUIIMEM POJIM TEOPETUUECKUX 0000IIEHNI U AeTyKTUBHBIX 3aKiatoueHui. [IpuknanHas HanpaBIeHHOCTh PACKPHIBAET
BO3MOKHOCTb U3y4aTh U PELIATh IPAKTUYECKUE 3aauH.

Heablo u3yuyeHHsi Kypca reoMerpuum B 7-9 Kkjaccax SBJISIETCS CHCTEMAaTHYECKOE H3Yy4YE€HHE CBOWCTB T€OMETPUYECKMX (PUTYyp Ha IUIOCKOCTH,
(dbopMHpOBaHKE MPOCTPAHCTBEHHBIX MPEACTABICHUH, pa3BUTHE JIOTHYECKOIO MBIIIJIEHNS U MOATOTOBKA anmnaparta, He0OXO0AUMOTo Ui U3y4eHHs CMEKHBIX
JUCLUIIINH U Kypca CTEpPEOMETPUHM B CTAPIIUX Kiaccax.

OO0mas xapakTepucTHKa Kypca MaTeMaTHKHU B 5-9 kjaccax

Conepxanre MaTeMaTHYECKOTO 00pa3oBaHHsS B 5-6 Kiaccax MPEACTABICHO B BUJE CICAYIONMIUX COJEPKATCIBHBIX Pa3feiioB: «ApPH(MeETHKA),
«UucsoBble U OyKBeHHbIE¢ BbIpa:keHUsl. YpaBHeHusn», «['eomerpuueckue ¢urypol. H3MepeHne reoMeTpu4ecKMX BeJUYUH», «DJIeMEHTHI
CTATUCTUKHU, BEPOATHOCTH. KOMﬁl/IHaTOpHLIe 3alavuny, «MaremMaTHKa B HCTOPUICCKOM PasBUTHH.



Conepxanne pazznena «Apudpmeruka CIykKuT 0a30i I MaTbHEUIIEr0o HM3YyYCHUS YYaIlUMHUCS MAaTEMAaTHKH W CMEXKHBIX JHCIUIUIMH,
CHOCO6CTByeT Pa3BUTHIO BBEIUHMCIIMTEIbHOM KYJIbTYPBI H JIOTUYCCKOI'O MBIIJICHUA, (bOpMI/IpOBaHI/IIO YMCHUA MOJB30BATHCA AJITOpUTMAaMH, a TAKIKE
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOH KHU3HHU. Pa3BUTHE MOHATUS O YUCIE CBSI3aHO C M3YYEHHEM pallMOHAIbHBIX
YUCCII: HAaTYPAJIbHBIX YUCCII, OGBIKHOBGHHLIX U ACCATUYHBIX I[p06el71, TMOJIOKHUTCIIbHBIX U OTPUIATCIIbHBIX YUCCII.

Copepxanue pasnena «UucjioBble 1 0yKBeHHbIe BbIPasKeHHsl. Y paBHeHHsD» (OPMUPYET 3HAHUS O MaTeMaTH4ecKoM si3bike. CylecTBeHHAsI pOJib
IIPH ATOM OTBOJUTCS OBIAJCHUIO (hOpMaTHHBIM ammapaToM OYKBEHHOTO McUHcleHus. M3ydeHne marepuana crnoco0CcTByeT (GOPMHUPOBAHHIO Y YUAIIIHXCS
MaTEeMaTHUYECKOro afnmnapara perieHus 3a/1a4 ¢ MOMOIIbI0 YPaBHEHUH.

Copnepxanne pasnena «I'eomerpuyeckue ¢purypol. U3mepeHnsi reoMeTpuYecKUX BeJMYHH» QOPMUPYET Y yUANIUXCS TOHITHSI T€OMETPUICCKIX
¢buryp Ha IJIOCKOCTH M B MPOCTPAHCTBE, 3aKJIaIbIBAET OCHOBBI (DOPMHUPOBAHUS T€OMETPUUECKOMN «peur», pa3BUBAET MIPOCTPAHCTBEHHOE BOOOpaxKeHHe U
JIOTUYECKOE MBILUICHHUE.

Conepxxkanne pazzaena «JJeMeHTbl CTATHCTHKH, BepOATHOCTH. KomOumHaTtopHblie 3amaum» - 00sg3aTeNbHBIM KOMIIOHEHT IIKOJIBHOTO
o0pa3oBaHMs, YCUIUBAIOLINI €ro MPUKIAIHOE U MPAKTHUYECKOe 3HaUeHHEe. DTOT MaTepual HeOOXOAUM, MPEXKIe BCETo, Mg (POPMUPOBAHUS Y yUaIIUXCS
(GYHKIMOHATBHONH TPAMOTHOCTH, YMEHHsI BOCIPUHUMATh M KPUTHYECKH AaHAIM3HPOBATH WH(POPMAIUIO, TMPEACTABICHHYI0 B PAa3IUYHBIX (QOpMax,
MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX pealbHBIX 3aBHCHUMOCTEH, MPOM3BOAMTH MPOCTEUIINE BEPOATHOCTHBIE pacuéThl. M3yueHHe OCHOB
KOMOMHATOPHKH TTO3BOJUT YYAIIEMYCs OCYIIECTBIISITH PACCMOTPEHHE CITy4acB, mepedop BapuaHTOB, B TOM YUCIIC B IPOCTEHINNX MPUKIIATHBIX 3a/1a49ax.

Paznen «MareMaTuka B HCTOPMYECKOM Pa3BUTUM» MpeJHA3HAYCH AJ1 (OPMUPOBAHUS MPEACTABICHUN O MaTeMaTHKE KaK YacTH YelIOBEYECKOU
KYJBTYPBI, 17151 OOIIEro pa3BUTHS IIKOJIBHUKOB, IS CO3/IaHUSI KYJIbTYPHO-UCTOPHUYECKOMN Cpeibl 00yUEeHUSI.

Coaep:xkanue Kypca aaredopsl B 7-9 Kiaccax INpeacTaBlIe€HO B BUJIE CIEAYIOLIUX pa3lenoB: «Anredpa», «HucioBble MHOXKeCTBa», «DyHKUMN»,

«DIIeMEeHTHI IPUKJIAHON MaTeMaTHKN», «AJredpa B ICTOPHUECKOM Pa3BUTHI

Conepxxanue pasnena «Anredpa» (GopMupyeT 3HAHUS O MAaTEMaTUYECKOM s3bIKe, HEOOXOIMMBbIE Ui pEIHIeHUs MaTeMaTHYecKMX 3ajad, 3a4ad u3
CMEXHBIX JMCLUUIUIMH, a TakXe NPaKTUYeCKUX 3agad. M3ydyeHue MmaTepuasa crnocoOCTBYyeT (OPMHMPOBAHUIO Y YYaIIMXCsl MaTeMaTHYeCKOro ammapara
pelIeHns 3a/1a4 ¢ IOMOIIbIO YPaBHEHUH, CUCTEM YPaBHEHUI U HEPABEHCTB.

Martepuan AaHHOTO paszjena NpPEJCTaBI€H B AacleKTe, CIOCOOCTBYIOIIEM (OPMHUPOBAHUIO Yy YYallUXCSl YMEHHUS I[0JIb30BAaThCAd aJTOPUTMaMHU.
Cy1iecTBeHHast pojib PU 3TOM OTBOAMTCS PA3BUTHIO aITOPUTMHUYECKOTO MBIIIEHUS — BAKHOM COCTABIIAIOIIEH HHTEIJIEKTYaJIbHOTO PAa3BUTHS YEJIOBEKA.

Copepxanue pasnena «4uciaoBble MHOKECTBa» HAlleJIEHO HA MAaTEMaTUYECKOE pa3BUTHE ydalluxcs, pOpMUpPOBaHUE Y HUX YMEHHUS TOYHO, CKATO U SICHO
U3JIaraTh MbICJIM B YCTHOM U MUChbMEHHOU peun. Martepuai paszena pa3BUBaeT MOHATUE O YHCIIE, KOTOPOE CBS3aHO C U3YYEHHEM JCHCTBUTENBHBIX YHCE.
Llenp coxmepkanus pazzaena «DyHKUUU»- MOJyY€HHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUH O (YHKIMH KakK BaKHEWIIeW MareMaTHYecKOW MOJAEIH s
ONMCAaHUs W HUCCIIEJOBAHMS IPOLIECCOB U SIBICHUH OKpyKaroumero mupa. CooTBETCTBYIOLIUI MaTepuall CIoCOOCTBYET Pa3BUTHIO BOOOpPaXKEHUS U
TBOPYECKHUX CIIOCOOHOCTEN yJaluxcs, YMEHHIO UCIOIb30BATh PA3IUYHBIC S3bIKU MATEMAaTUKH (CIIOBECHBIN, CHMBOJIMYECKHUH, TpapUUuecKuii).

Copepxanue pasfena «JIEMEHTHI IPUKIAJIHON MaTeMaTUKW» PAacKphIBAeT MPHUKJIAJHOE U MIPAKTUYECKOE 3HAYCHHE MAaTEMATHUKU B COBPEMEHHOM MUDE.
Matepuan pAaHHOTO paszzena crnocoOcTByeT (OPMHUPOBAHMIO YMEHHUS TMPEACTaBIATh W aHAIM3UPOBATh pa3IMuHyl0 HHGOpPMAIMIO, MOHUMAaHUIO
BEPOATHOCTHOI'O XapaKTepa peallbHbIX 3aBUCUMOCTEH.



Paznen «Anrebpa B MCTOPHYECKOM Pa3BUTHM» TpeIHA3HAueH s (OPMHUPOBAHUS MPEACTABICHUN O MaTeMaTHKe KaK YacTH YeJOBEYECKOH KyJbTYpHI,
JUIs1 OOIIEro pa3BUTHS IIKOJIBHUKOB, CO3/IaHUS KyJIbTYPHO-UCTOPHUYECKON Cpeabl 00yUeHusI.

Copep:xkanue Kypca reoMeTpuM B 7-9 Kiaccax INpEACTaBICHO B BHJE CIEIYIONIMX COJCPXKATElIbHBIX pa3znenoB: «l'eomerpuueckue (QUTypb»,
«M3MepeHne reoMeTpuYecKuX Beauunun», «KoopauHuarey, «BeKkTopsl

Conepxanne pazgena «l'eomerpuueckue GUTypbl» CIYKUT 0a30d Ui JadbHEMIIEro HM3y4eHHs YdYallMMUCS TeoMmeTpud. l3yuenue matepuana
croco0cTByeT (POPMHUPOBAHUIO Y YUYAIIMXCS 3HAHHUM O TeoMeTpudeckoil purype kak BaKHEHIIeH MaTeMaTHYeCKO MOJIEH Ui ONKCAaHUsl PEaIbHOI'0 MUDA.
I'maBHast menbp JAHHOTO pasfena - Pa3BUTh y YYAIIMXCS BOOOPaKEHHE W JIOTUYECKOE MBIIIJICHHE NYTEM CHUCTEMaTHYeCKOrO HM3YyYCHHsS CBOWMCTB
reOMEeTpUYECKUX (UTYp U MPUMEHEHHUS 3TUX CBOMCTB MPHU PEIICHUU 3a]a4 BHIYMCIUTEIILHOTO U KOHCTPYKTHUBHOrO XapakTtepa. CyllecTBeHHas pojib Mpu
3TOM OTBOJHTCS Pa3BUTHIO reOMETpUYecKOl MHTYuIMH. CodeTaHue HarsIHOCTH ¢ (GOPMaTIbHO-JTOTHYECKUM MOIX0I0M SBISETCS HEOTHEMIIEMOM 4acThIO
r€OMETPUYECKUX 3HAHUI.

Copepxanue paznena «/M3mepeHue reoMETpUUYECKUX BEJIWYUHY» PaCIIUpSeT U YIIIyOJIsieT MpeACTaBiICHUE ydalluxcsi o0 M3MEpEHUsX JJIUH, YIJIOB U
wionaaen Guryp, cnoco0cTByeT GOPMHUPOBAHHUIO TIPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX KaK MPHU PEUICHUH N'€OMETPUYECKHX 3a/]1a4, TaK U B IOBCEIHEBHOM
KU3HU.

Copepxanne pazaenoB «KoopauHatel», «BeKTOpbI» pacuiupsieT W YriayOnseT MpeAcTaBICHHUS YYalluxcs O METOJe KOOpJIWHAT, pa3BUBAaeT yYMEHHE
IIPUMEHSITH aaredpanyecKuil anmnapaT Npy pelieHUH FTeOMETPUUECKHX 3a/1a, a TaKXKe 3a/1a4 CMEKHBIX JUCLUILIIUH.

Paznen «['eoMeTpust B MCTOPUUECKOM Pa3BUTHH», COJIEpPKaHUE KOTOPOro (parMEHTapHO BHEIPEHO B M3JIOKEHHE HOBOTO MarepHala Kak CBeAeHUs 00
aBTOPax M3y4aeMbIX (DAKTOB M TEOpPEM, HCTOPUH MUX OTKPBITHS, MIpeIHa3HAueH Uil (POPMHUPOBAHUS MPEACTABICHUNA O TEOMETPUN KaK YaCTH YEJIOBEYECKOM
KYJIbTYpBI, 17151 O0IIET0 pa3BUTHS HIKOJILHUKOB, JJISl CO3/IaHUS KYJIbTYPHO-UCTOPHUYECKON Cpeibl 00yUeHHS.

MecTto npeamera B y4eOHOM IJIaHE

basucublil yueOHBIN (0O0pa3oBaTeNbHBIN) IUIAH HAa U3Y4YE€HHE MAaTeMaTUKU B 5-9 kijaccax OTBOAUT 5 y4eOHBIX YacOB B HEJNIENIO B TEUEHHE Ka)KJIOro roja
oOydenwusi, Bcero 850 yacos

JlaHHas mporpaMMa HpeArnoiaraeT paclupeHHoe U3yYeHue IpeaMeTa, a UMEHHO 3a CU€T BapuaTUBHOM yacTH 0a3MCHOIO IUIaHA HAa W3YYE€HUE MaTeMaTUKU
B 5 KJ1acce OTBOJUTCS 6 4acOB B HENEMIO C L1eIb0 (POPMHUPOBAHUS NTEPBOHAYAIBHBIX HABBIKOB PELICHUS KU3HEHHO - MPAKTUYECKUX 33/a4 10 IUIaHUMETPHH,
OCBOGHHS OCHOBHBIX IOHATUH pa3jiena CTepeoMeTpHM (T€OMETPUYECKHE Tela: OCHOBHBIE BHUJBI, OCHOBHBIE 3JIEMEHTHI), (DOPMUPOBAHMS HABBIKOB
OCO3HAaHHOTO BHIOOpPA B JKM3HEHHBIX CUTYAIMsX Ha OCHOBE 3HAHUN TEOpHUM BEpoOsTHOCTEH. B 7 kiacce yBennyeHHe KOMMYECTBA YacOB HANpaBJIEHO Ha
pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUN, TIEPBOHAYATBHBIX HABBIKOB T€OMETPUUYECKUX TOCTPOSHUH U PEIICHUIO HECTAaHAapTHBIX 3a/1a4.

Pacrnipenenenuie yueGHOro BpeMeHU MEX]1y STUMU IPEeIMETaMU MPEACTABICHO B TabIHUIIE.

I'oga oO6yuenus Kon-so  wacoB B | Kon-Bo yuebHbIX | Bcero  wacoB  3a




HEJIEI0 HEeEeb yueOHBIN TOJ
5 kJace 6 34 204
6 kJacc 5 34 170
7 kJacc 6 34 204
8 ximacc 5 34 170
9 kacc 5 34 170

YueOHO-MeTOANYIECKOE 00€ecTIeueHne

5 kiace
Y4yenuk
MaremaTrka:5 kiacc: y4eOHUK Ui ydanuxcsi oomeoopazoBaTenbHbIX yapexxaenui / A.I.Mepainsik, B.b.Ilononckuii, M.C.fxup. — M.:Benrana-I"pac.

MaremMaruka:5 Kjiacc: IUIaKTHIECKHUE MaTepraiibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX padoT / A.I'.Mep3mnsik, B.b.ITononckuit, M.C.Sxup. — M.:Benrana-I"pad

Yuurean
Maremaruka:5 knacc: merogudeckoe nocooue / E.B.bymko, A.I'.Mepsnsik, B.b.Ilononckuit, M.C.fAxup. — M.:Benrana-I"pad

6 xJiacc
Yuyenuk
MaremaTnka:6 kiacc: yueOHUK JUIs ydanuxcs oomeo0pa3oBaTenbHbIX yupexxaenuit / A.I.Mep3isk, B.b.Ilononckuit, M.C.Sxup. — M.:Bentana-I"pad

Marematunka:6 Kiacc: TMIaKTHIECKUe MaTepHalbl: COOPHUK 3a7a4 U KOHTPOJIBHBIX paboT / A.I'.Mep3nsk, B.b.ITononckuit, M.C.AAxup. — M.:Benrana-I"pad

Yuureian
Marematuka:6 kinacc: Meroguueckoe nocooue / E.B.byuko, A.I''Mep3msik, B.b.ITononckuii, M.C.Sxup. — M.:Benrana-I'pag
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7 kaacc
Yyenuk
AnreOpa: 7 kiacc: y4eOHUK JuIs ydaruxcs o0ieo0pasoBarenbHbix yupexacauii/ A.I.Mep3nsak, B.b.Ilononckuii, M.C. fkup. — M : Benrana-I'pad

Anrebpa: 7 kiacc: TUIAKTHYECKHE MaTepHUalbl: COOPHUK 3a7a4 U KOHTPOJIBbHEIX padoT/ A.I.Mep3nsk, B.b.ITomonckuii, M.C.Skup. — M : Benrana-I'pad
I'eomerpust: 7 ki1acc: yueOHHK [T ydamuxcs o0mieoopa3oBarenbHbix mkon/ A.I.Mepsmsik, B.b.ITononckuii, M.C. fIxup.- M:Benrtana-I'pad

I'eomeTpus: 7 knacc: TUAAKTHYECKHE MaTEpHUalbl: COOPHUK 33724 U KOHTPOJIbHEIX pabot/ A.I'.Mepansak, B.b.ITononckuit, M.C.Axup.- M:Benrana-I'pad
Yuureiasn

Anrebpa: 7 knacc: metonuueckoe mocooue/E.B.bymko, A.I'.Mep3nsak, B.b.Ilomonckuii, M.C.Sxup. — M : Benrana-I'pad

I'eomerpus: 7 xnacc: meroaudeckoe nmocooue/E.B.byiko, A.I'.Mepsinsk, B.b.ITononckuii, M.C. Sxup.- M:Benrana-I'pad

8 kuacce
Yuenuk
Anrebpa: 8 kimacc: yaeOHUK I ydanmxcst o0eoopasoBarenbHbix yupexacauii/ A.I.Mep3msik, B.b.Ilononckuit, M.C.SIkup. — M : Benrana-I'pad
Anrebpa: 8 K1acc: TUIaKTHYECKHE MaTepHUalbl: COOPHUK 33a7a4 U KOHTPOJIBHBIX padoT/ A.I.Mep3nsk, B.b.ITomonckuii, M.C.Skup. — M : Benrana-I"pad
I'eomerpust: 8 kitacc: yaeOHHK [T ydamuxcs odnieodpa3oBarenbHbix mkon/ A.I.Mepamsik, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pad
I'eomeTpus: 8 kiacce: TUAAKTHYECKHE MaTepUalbl: COOPHUK 3a7a4 U KOHTPOJIbHBIX paboT/ A.I'.Mepansk, B.b.ITlononckuit, M.C.Axup.- M:Benrana-I'pad
Y4yureanb
Anrebpa: 8 kiacc: meronuueckoe nocooue/E.B.byniko, A.I''Mep3nsik, B.b.Ilononckuit, M.C.fxup. — M : Benrana-I'pad
I'eomerpust: 8 kitacc: meronuueckoe nocooue/E.B.byiko, A.I''Mep3isixk, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pad

9 kaace
Y4yenuk
Anrebpa: 9 knacc: yueOHUK IS ydaniuxcst oomieoopa3zoBarenbHbix yupexaeHuit/ A.I.Mepznsk, B.b.Ilononckuii, M.C.fkup. — M : Benrana-I'pad,
Anrebpa: 9 kiacc: TUAaKTUYECKHe MaTepralibl: COOPHUK 3aJjau M KOHTPOoJIbHBIX pabo1/ A.I' . Mep3zmsak, B.b.ITononckuit, M.C.Skup. — M : Benrana-I'pag
I'eomerpust: 9 kitacc: yueOHHK JUIsl yyaiuxcs o0mieodpa3oBarenbHbIx mkon/ Al Mepsmsk, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pad
I'eomerpust: 9 kilacc: TUAAKTUYECKHE MaTepHalibl: COOPHUK 3ajjad M KOHTPOJIbHBIX pado1/ A.I'.Mep3msixk, B.b.Ilononckuii, M.C.Sxup.- M:Benrtana-I'pad
Yuureian
Anrebpa: 9 knacc: meronuueckoe mocooue/E.B.bymko, A.I'.Mep3nsak, B.b.Ilomonckuii, M.C.Sxup. — M : Benrana-I'pad
I'eomerpus: 9 knmacc: meroaudeckoe nmocooue/E.B.byiko, A.I'.Mepansk, B.b.ITononckuit, M.C. Sxup.- M:Benrana-I'pad

HNHTepHeT-pecypcebl:



http://metodsovet.moy.su/,
http://zavuch.info/,
http://nsportal.ru
http://matemproekt56.blogspot.ru/
http://school-collection.edu.ru/

http://infourok.ru/

MarepunanbHO-TeXHHYeCKOe o0ecnieyeHne
NHTepakTuBHAs JOCKa.
KomneroTep
MynbsTMEAMATIPOEKTOP.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPEJIMETA

JInuHOCTHBIE, MeTanpeAMeTHbIE H NPeIMeTHbIEe Pe3y/IbTaThI
OCBOEHHS CO/Iep:KaHusl Kypca

M3yueHne mMaTeMaTHKU 10 JJAHHOH MporpaMme CrocoOCTBYeT (POPMHUPOBAHUIO y ydyaIlUXCSd JHUYHOCTHBIX, MeTANpeIMeTHbIX, NpeIMeTHbIX
pe3yJabTaToB OOYYEHHs, COOTBETCTBYIOIIMX TpeOoBaHUSAM @DenepaabHOro TroCyIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIApPTa OCHOBHOTO OOIIEro
o0Opa3oBaHHUsI.

JIn4HOCTHBIE pe3yJabTaThl:

1) BocmuTaHHE POCCUICKON TPaXKTAHCKON MACHTUYHOCTHU: MATPHOTU3MA, YBaKeHHUs] K OTeUecTBY, OCO3HAHUS BKJIaJa OTCYCCTBEHHBIX YUEHBIX B Pa3BHUTHE
MHPOBOH HayKH;

2) OTBETCTBEHHOE OTHOILICHUE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh OOYYAaIOMIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBALUHM K
00yUY€HHIO U TO3HAHUIO;

3) OCO3HaHHBII BHIOOP W IOCTPOCHUE JajbHEHIEH WHIUBHIyaIbHOW TpaeKTopuH oOpa3oBaHMs Ha 0a3e OpPUEHTHPOBKM B Mupe mnpodeccuii u
poeCCHOHATBLHBIX MPEIMOYTCHNHN C YIETOM YCTOHYMBBIX TTO3HABATEILHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIIICHHS
K TPYZy, pa3BUTHE OIbITA yYacTUsl B COLUAIEHO 3HAYMMOM TPYAE;

4) yMeHHe KOHTPOJIUPOBATH MPOIIECC U PE3YJIbTAT YICOHOH U MaTeMaTHUYECKOM eI TeIbHOCTH;



5)
1)

2)

3)

4)

5)
6)

7)
8)

9)

KPUTUYHOCTH MBIIIUJIEHUS, UHUIIMATUBA, HAXOIYUBOCTh, aKTUBHOCTh MPH PEIICHUN MAaTEeMaTHYECKUX 3a]1a4.
MeTanpeamMeTHblie pe3yabTaThl:
YMEHHE CaMOCTOSTEIBLHO ONPENEISATh IEJIM CBOETO OOyUYeHHs, CTaBUTh M (HOPMYJIHpPOBATH 1Jis ceOs HOBBIC 3a/lauyu B ydéOe, pa3BUBAaThb MOTHBBI U
HMHTEPECHI CBOECHU MO3HABATEIBbHON JIEATENBHOCTH;
YMEHHE COOTHOCUTH CBOU JICUCTBUS C TUIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYUIECTBJISITH KOHTPOJIb CBOEH JEATEIHLHOCTH B MPOLECCE JOCTUKEHUS
pe3yibTaTa, ONMpEeNeNsITh CIOCOOBI JACHCTBUN B paMKaxX MPEJIOKCHHBIX YCIOBHHA M TpeOOBaHUHU, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBHH C
H3MEHSIOMICHCS
CUTYyallUeH;
YMEHHUE OTPEIEATh MOHATHS, CO3/IaBaTh 00OOIIECHHUS, yCTaHABINBATh
aHAJIOTUH, KJIACCU(DUIIMPOBATH, CAMOCTOATENILHO BEIOMPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCU(PUKAIUY;
yMEHHE YCTaHaBJIUBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PACCYXICHUE, YMO3aK/IIO4YeHHE (MHIYKTUBHOE, NEAyKTUBHOE M TIO
aQHAJIOTUH) U JIeJIaTh BHIBOJIBI,
pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIIOIB30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.
MepBOHAYallbHbIE MPEJICTaBICHHsI 00 MAEIX U O METOJaX MAaTeMaTHKH KaK 00 yHHBEpPCAJIbHOM SI3bIKE HAYKH M TEXHHUKE, O CPEACTBE MOJEIHPOBaHUS
SIBJIEHUM W IIPOLIECCOB;
yYMEHHE BUJETh MAaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOI CUTyallH B IPYTUX AUCLUUIUIMHAX, B OKPYKAIOIIEH KU3HU;
YMEHHE HAXOJWUTh B Pa3IMYHBIX UCTOYHHKAX HWH(POPMAIIMIO, HEOOXOAUMYIO JUIS PEIICHUS MAaTEMaTHYCCKHX MPOOJIeM, U MPEACTABIATh €€ B IMOHSATHOU
dbopMe, MPUHUMATH PEUICHHE B YCIOBUSAX HETIOIHON MM NU30BITOYHON, TOYHON WIIM BEPOATHOCTHON MH(OpMAIUy;
yMEHHE TTOHMMAaTh M MCIOJIb30BaTh MAaTEeMATHUYECKUE CPEJCTBA HATJIAIHOCTH (rpaduKH, TAOJHIIBI, CXEMBI W Jp.) JJIS WUTFOCTPAIlUU, UHTEPIIPETAINH,
apryMeHTaluH.

10) yMeHue BBIIBUTATh THITOTE3bI IPU PEIICHUH 3a/Ia4d IOHUMATh HEOOXOUMOCTh UX TIPOBEPKH;
11) moHUMaHKe CYIIHOCTH AITOPUTMHYECKUX TMPEINUCAHHIIA 1 YMEHHUE ACHCTBOBATh B COOTBETCTBHHU C MPEIOKCHHBIM AITOPHTMOM.

IIpenmeTHbie pe3yJIbTaThI:
IIpenmerHbie pe3yJabTaThl H3y4eHHS NPeAMETHOH o01acTu ""MaTtemaTnka 1 HHPOPMATHKA' JOKHBI OTPAXKATH:

Maremaruka. Anredpa. ['eomerpus. Undopmaruka:

1) popmupoBaHue MpeACTaBICHUI 0 MAaTEMaTHKE KaK O METO/IC MO3HAHHMS JICHCTBUTEIILHOCTH, ITO3BOJISIONIEM OIKMCHIBATH U U3y4aTh PeabHbIE MPOIIECCHI
U ABJICHUS:

OCO3HaHUE POJIU MaTEMATUKU B pa3BUTUU Poccuu u mupa;

BO3MOXXHOCTB MPUBECTH IPUMEPLI U3 OTEUECTBCHHOU U BceMHpHOﬁ HUCTOPUN MATEMATHYCCKUX OTKpI)ITI/Iﬁ N X aBTOPOB,



2) pa3BUTHE yMEHHI pabOTaTh C y4eOHBIM MAaTeMaTHYECKHM TEKCTOM (aHAIM3HPOBATh, U3BJCKATh HEOOXOAMMYIO MH(OPMAIIHIO), TOYHO U IPaMOTHO
BBIp2XKaTh CBOM MBICIH C MPUMEHEHHEM MAaTEeMaTHYeCKOW TEPMHHOJOTHMH W CUMBOJIMKH, MPOBOIUTH KIACCH(PUKAIUHU, JOTUICCKUE OOOCHOBAHUS,
JI0Ka3aTeJIbCTBA MAaTEMaTHUECKUX YTBEPKICHUM:

OTIEPUPOBAHUE TIOHATUSIMHU:

MHO>KECTBO, JJIEMEHT MHOKECTBA, IOJAMHOXECTBO, MPUHAJUICKHOCTh, HAXOXKJEHUE IepeceueHus, OObEeIWHEHUS MOJMHOXKECTBAa B IMPOCTEUIINX
CUTYaIusX;

pellIeHre CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(MeTUUECKUE ACHCTBUS,

MPUMEHEHHE CII0Cc00a MOMCKA PEIICHHS 33/1a9U, B KOTOPOM PACCYKJIECHUE CTPOUTCS OT YCIOBUS K TPEOOBAHHIO HIIM OT TPEOOBAHUS K YCIOBHIO;
COCTaBJICHHE IUIaHA pEIICHUs 3ajaud, BbIACIICHUE ITAllOB €€ pEeLICHUsS, WHTEepIpeTalus BBIYUCIUTEIbHBIX DPE3yJbTAaTOB B 3ajJaue, HCCIEJOBaHHE
MOJIYYEHHOTO pEelICHUs 3a/1a4H;

HaxOJXKJICHHUE TPOIEHTAa OT YKCJIAa, YUCJIa 1O MPOIEHTY OT HEro, HaXOXKJIEHHUS IMPOIEHTHOTO OTHOIICHUE [IBYX YHCEJN, HAXOXXJICHUSI MPOLIEHTHOIO
CHIDKEHHUS WM MTPOLIEHTHOTO MOBBINICHUS BETMUUHBL,

pellIeHne JIOTMYECKUX 3a/1a4;

3) pa3BUTHE MPEICTABICHHUI O YHUCIIC M YUCIOBBIX CHCTEMaX OT HATyPaIbHbIX;

710 JICHCTBUTEIHHBIX YHCET,

OBJIJICHHE HaBBIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIUMCIICHUIA:

OTIEPUPOBAHUE TIOHATHSIMHU:

HATypaJIbHOE YMCJIO, IIeJI0€ YUCII0, OOBIKHOBEHHAs APOOb, AecITUYHAS APOOb, CMEIIAHHOE YUCIIO, PAlMOHAIEHOE YHCIIO, UPPALMOHAIEHOE YUCIIO;
MCIOJIb30BaHNE CBOMCTBA YHCEI ¥ 3aKOHOB apU(METHICCKHX OIEpaIfil ¢ YMCIaMU TPU BBITIOJTHCHUH BBIYHCIICHUH;

UCIOJIb30BaHUE IPU3HAKOB JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUN BBIUMCICHUN U PEILICHUH 3a/1a4;

BBITIOJTHEHUE OKPYTJICHUS YHCET B COOTBETCTBHH C IIPABHUIIAMHU;

CpaBHEHHUE YHCeT;

OIICHUBAHUE 3HAUYCHUSI KBAJIPATHOTO KOPHSI M3 TIOJIOKUTEIIBHOTO 1IEJIOTO YHCIIa;

4) oByajieHUe CHMBOJIBHBIM SI3BIKOM alreOphbl, MPHEMaMH BBIOJHEHHS TOXICCTBEHHBIX MPeoOpa3oBaHUi BBIpaKECHHM, PEIICHUS YPaBHEHUMH, CHCTEM
YpaBHECHHIA, HEPABCHCTB U CUCTEM HEPABCHCTB;

YMEHHUSI MOJIETTUPOBATh PeabHbIC CUTYAIlMU Ha SI3bIKE aNreOpbl, HCCIeA0BaTh

MMOCTPOEHHBIE MOJIETU C UCIIOJIb30BAaHUEM alapara ajareOpbl, HHTEPIPETUPOBATH MOJYyUYEHHBIN PEe3yJIbTaT:

BBITIOTHEHUE HECIOXKHBIX MPEOOPa30BaHMUM JUIsI BHIYMCICHUS 3HAYEHUW YMCIOBBIX BBIPAXKEHUH, COIEPIKALIUX CTEMEHH C HATypalbHBIM IMOKazaTeseM,
CTETEHU C IIEJIBIM OTPUIIATEIILHBIM TTOKA3aTelIeM;

BBHITIOJTHEHUE HECTIOKHBIX MPEeoOpa3oBaHUM IENbIX, JPOOHO PAIIMOHANBHBIX BBHIPAKEHUN U BHIPAKCHHUH ¢ KBaJAPATHBIMU KOPHSIMH, PAaCKpPhIBaTh CKOOKH,
MIPUBOUTH TIOJIOOHBIE CIaraeMple, UCTIOJIb30BaTh (DOPMYJIIbI COKPAIIEHHOTO YMHOKEHUS,

pellieHre THHEHHBIX U KBaAPAaTHBIX YPaBHEHUI 1 HEPABEHCTB, ypaBHEHUI U HEPABEHCTB CBOSIINXCS K TMHEHHBIM WA KBAJAPATHBIM, CUCTEM YpaBHEHUN
Y HEPaBEHCTB, N300pakKeHUE PEIIEHN HEPABEHCTB U X CUCTEM Ha YHCIIOBOUM TIPSIMOI;

5) oBnaseHue cucteMol (DYHKIIMOHAIBHBIX TOHSATHH, pa3BUTHE YMEHHUs HCIOJIb30BaTh (DYHKIMOHAILHO-TPaQUUSCKHE MPEICTABICHUS IS PEIICHUS
Pa3IMYHBIX MATEMATHUSCKHUX 3a71ad, JIJIs OIMMCAHUS U aHAJTN3a PEATbHBIX 3aBUCHMOCTECH:
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OIIpeICIICHUE MOJI0XKEHHS TOUYKH T10 €€ KOOPAUHATaM, KOOPIANHATEI TOUKH IO €€ MOJIOKEHUIO Ha IUIOCKOCTH;
HaXOXXJeHHE N0 TpapuKy 3HAYCHUH (PYHKUUHU, 00JIACTH OIpeesieHUsl, MHOXKECTBA 3HAYCHUH, HyNeH (PYHKUIMHU, MPOMEKYTKOB 3HAKOIOCTOSHCTBA,
IIPOMEKYTKOB BO3PACTaHUA U YObIBaHMsI, HAaMOOJIBIIEr0 M HAMMEHbIIET0 3HaUeHUs! PyHKIMHY;

nocTpoeHue rpaduka JHHEHHON U KBaApaTHIHON (PYHKIIUH;

olepupoBaHue Ha 0a30BOM yPOBHE NOHATUSAMMU: [1OCIEI0BATEIbHOCTD, apu(hMETHUECKas IPOrPECCHsl, FEOMETPHUECKas IPOrPecCHs;

MCIOJIb30BAHUE CBOMCTB JTMHEHHON M KBaIPATUYHON (PYHKIMI 1 MX TPaQHUKOB MPH PEIICHUH 33]a4 U3 APYTUX YI€OHBIX TPEIMETOB;

6) oBIIaJICHUE TEOMETPUUCCKHIM SI3BIKOM;

pa3BUTHE YMEHMS MCIIOJIB30BaTh €0 AJI1 ONIMCAHUS IIPEIMETOB OKPYXKAIOIIEr0 MUPA;

pa3BUTHE IPOCTPAHCTBEHHBIX MIPEJICTABICHUM, N300pa3UTEIbHBIX YMEHHH, HABBIKOB T€OMETPUYECKUX MOCTPOCHU I:

OIIEPUPOBAHUE MOHATUSAMMU:

¢burypa, Touka, OTpe30K, Mpsimasi, JIyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHHUK, IPIMOYTOJIBHUK U KBAJIpaT, OKPY)KHOCTb U
KpYT, IPSIMOYTOJIbHBIH Mapajuienenunes, Kyo, map;

n300pakeHNe N3ydaeMbIX (PUTYp OT PYKH U C TOMOIIBIO JTMHEHKN U LIUPKYJIS,

BBITNIOJITHEHUE U3MEPEHUS IJIMH, PACCTOSHUMN, BEJIMYUH YIJIOB C IOMOILBIO HHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YIJIOB;

7) opmMupoBaHUe CHCTEMATHUECKUX 3HAHUI O TUIOCKUX (DUTYpax M UX CBOMCTBAX, MPEJICTABICHUI O MPOCTEHINNX MPOCTPAHCTBEHHBIX TENAX;

pa3BUTHE YMEHUI MOJEIMPOBAHMS PEAJIbHBIX CUTYalluil Ha S3bIKE T€OMETPHUH, UCCIEA0BAHUS IOCTPOCHHON MOJEIH C UCIIOJIb30BaHUEM I'€OMETPUUECKUX
MOHATHUH U TEOPEM, armapara ajareOpsl, peIIeHNs TeOMETPHUECKUX U MPAKTHUECKUX 33/1au:

oIrepupoBaHue Ha 6a30BOM YPOBHE NOHATUSIMHU:

paBeHCTBO (pUryp, napajienbHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX, YIJIBI MEKIY MPSMBIMU, IEPIICHIUKYIISAP, HAKIIOHHAS, IPOEKIIHS;

IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

orepupoBaHue Ha 0a30BOM YPOBHE NOHSTUSIMHU:

BEKTOp, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCII0, KOOPAMHATHI Ha IUIOCKOCTH;

pelIeHne 3aja4 Ha HaX0kKJIeHue TeOMETPUYECKUX BEIUUMH (IJTMHA U pacCTOSTHUE, BEJIMYMHA yIJla, IJI0MIa/1b) 0 00pa3liaM WK aIropuTMaM;

8) oBnajeHUe MPOCTEHIIMHU CIOCOOAMHU TIPESICTABICHHUS U aHAITN3a CTATUCTUYCCKHUX JaHHBIX;

(hopMHpOBaHUE MPENCTAaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAbHOM MHpPE M O Pa3IMYHbIX CHOCO0aX UX H3Y4YEHHs, O MPOCTEUIINX
BEPOSITHOCTHBIX MOJIEIIAX;

pa3BUTHE YMEHUI U3BJIEKaTh MHPOPMAIUIO, IPEICTABIECHHYIO B TabIUIaX, Ha quarpammax, rpagukax, onuchbiBaTh U aHAJIM3UPOBATh MACCHUBBI YHCIIOBBIX
JAHHBIX C MOMOIIBIO MOAXOAAIIMX CTATUCTUYECKUX XapPaKTEPUCTUK, UCIOJIB30BAaTh MOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOLIUX SIBJICHUU IIPU
MIPUHATUN PEIICHMI:

(dbopMHpOBaHKE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIy4aifHOTO COOBITHS;

pelIeHre TpocTemnx KOMOMHATOPHBIX 3a/1a4;

OIpeJIeIEHUEe OCHOBHBIX CTATHCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHUE U BBIYUCIIEHNE BEPOSATHOCTU COOBITHSI B MPOCTEUIINX CITydasix;

HaJIMYME IPECTABICHUS O POJIM MPAKTUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHH, O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SBJICHUSX;
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YMEHUE CPAaBHHUBAaTh OCHOBHBIE CTATUCTHYECKUE XapPAKTEPUCTHUKH, IOJyYEHHBIE B IPOLECCE PEIIEHHs NPUKIAJHOW 3alauM, HU3Y4EHUS PEaIbHOIo
SIBJICHUS;

9) pa3BuTHE yMEHHUIl NMPUMEHSTH W3y4YCHHbIC MOHITHUS, PE3yJbTaThl, METObBI Ul PEIICHUS 3a1ad MPAKTUYECKOTO XapakTepa M 3alad U3 CMEKHBIX
JTUCLUUIUIMH C UCTIOJIb30BaHUEM MPU HEOOXOIUMOCTH CIPABOYHBIX MAaTEpUAIOB, KOMIIBIOTEpA, MOJIH30BATHCS OLEHKOW M MPUKHUIKON MPH MPaKTUYeCKUX
pacuerax:

pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHMBAaHME PE3YJIbTATOB BBIUMCICHUM ITPU PELICHUN PAKTUYECKUX 3a/1a4;

BBITIIOJTHEHUE CPAaBHEHUS YUCEIl B PEAJIbHBIX CUTYaLUsX;

HCIOJIb30BAHUE YUCIIOBBIX BBIPAKEHUH MPU PEIIEHUH TPAKTUYECKHX 33134 U 3aJayd U3 APYTUX Y4eOHBIX [IPEIMETOB;

peleHre IPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHNUEM MPOCTEHIINX CBOUCTB GUTryp;

BBINIOJTHEHUE NPOCTENIINX TOCTPOCHUN U U3MEPEHUI HA MECTHOCTH, HEOOXOJUMBIX B peabHOMN KU3HU;

10) popmupoBanue HHGOPMAIIMOHHON U aAJITOPUTMHUYCCKOM KYJIbTYPBI,

(dbopMHIpOBaHKE TIPEACTABICHHUS O KOMITBIOTEPE KaK YHHUBEPCATIHLHOM YCTPOICTBE 00pabOTKN HH(POPMAIUH;

pa3BUTHE OCHOBHBIX HAaBBIKOB M YMEHU UCIOJIb30BAHUS KOMIIBIOTEPHBIX YCTPOUCTB;

11) popmupoBanue mpeacTaBieHUs 00 OCHOBHBIX H3y4aeMbIX TOHITUAX:

uHpopMalus, aropUTM, MOJIEINb - U UX CBOWCTBAX;

12) pa3BuTHE AITOPUTMHYECCKOTO MBIIUICHUS, HEOOXOMUMOro JUIsl MPOPECCUOHATBHON NEsATEIBHOCTH B COBPEMEHHOM OOILNECTBE; pa3BUTHUE YMCHUU
COCTAaBHTb U 3aIHMCATh AJITOPUTM JUIsI KOHKPETHOTO UCIIOIHUTEIIS;

¢dbopmupoBaHUe 3HAHHI 00 ANTOPUTMUYECKUX KOHCTPYKIHAX, JOTHUYECKUX 3HAYCHUSIX U ONEPaIUsIX;

3HAaKOMCTBO C OJIHUM M3 A3BIKOB IIPOrPAMMHUPOBAHMSI U OCHOBHBIMU QITOPUTMUYECKUMHU CTPYKTYpaMH - TMHEHHOM, YCIIOBHON U LIMKIINYECKOI;

13) dbopmupoBanre ymMeHuit (popManu3anuyd U CTPYKTYPUPOBaHUS WHPOPMAIIMU, YMEHUS BBIOUPATh CIIOCOO MPEICTABICHHS JAaHHBIX B COOTBETCTBHH C
MOCTaBJIEHHOMW 3ajjaueil - TaOIuIbl, CXeMBbI, TpaUKH, AUArPaMMBl, C UCTIOIb30BAHUEM COOTBETCTBYIOIINUX NPOIPAMMHBIX CPEJCTB 00PaOOTKH TaHHBIX;
14) dbopmupoBaHHE HABBIKOB M YMEHHUIl 0€30MacHOr0 M IeNeco00pa3HOro MOBEJACHUS NPU paboTe ¢ KOMIBIOTEPHBIMH MporpaMmMamu U B MHTEepHeTe,
YMEHUS coOII0AaTh HOPMbI MH(POPMAITMOHHON 3TUKHU U NIPaBa;

15) s crienbIX ¥ CIabOBUASAIIMX 00yIarOIIHXCSI:

BJIaJICHHE MTPABUIIAMHU 3aIIUCH MAaTEMAaTHYECKUX (GOPMYIT U CIIeIMAIbHBIX 3HAKOB pelbepHO-TOUeUHOM cucTeMbl 0003HaueHuit JI. bpaiins;

BJI/ICHUE TAKTWJIbHO-OCSA3aTEIbHBIM CIOCOOOM O0O0CHIEOBaHUS W BOCHPHUATHS pelibeHbIX H300paKEHUH NPEeIMETOB, KOHTYPHBIX H300paKeHH
reoMeTpHUYecKuX (QUryp u T.1I.;

YMEHHE YWUTaTh pelibeHble TpadUKH 3JIEMEHTapHbIX (DYHKUMA HAa KOOPAMHATHOW IUIOCKOCTH, MPUMEHSTHh CIHEHHaIbHbIE MPUCIOCOOJICHUS IS
penbedHOro YepueHus;

BJI/ICHHE OCHOBHBIM (PYHKIIMOHAJIOM IpOrpaMMbl HEBHU3YyaJbHOTo JocTyna K HHpopMmanuu Ha skpaHe [IK, ymMeHue ucmnosib30BaTh NEpCcOHAIbHbBIE
TU(DIOTEXHUUECKUE CPe/ICTBA NH(OPMAIIHOHHO-KOMMYHHUKAIIMOHHOT'O JIOCTYTIA CIIEIIBIMU 00YYatOIUMHUCS;

16) st 00yJaroNMXCs ¢ HAPYIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara:

BJIA/ICHUE CIEIUAIbHBIMU KOMIIBIOTEPHBIMH CPEACTBAMM NIPEACTABICHUS U aHAJIN3a JaHHBIX M YMEHHE HCII0JIb30BaTh [IEPCOHANIBHBIE CPEACTBA 1OCTYIIA C
Y4€TOM JIBUTaTeNIbHbIX, PEUEIBUTATEIbHBIX U CEHCOPHBIX HAPYILIEHUM;
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YMEHHE HCI0JIb30BaTh MEPCOHANbHbBIE CPEACTBA TOCTYIA.

IInanupyemble pe3yabTaThbl 00y4eHHsI MaTeMaTHKe B 5-6 Kiaccax

Boinyckuuk Hayuutcs B 5-6 kjaccax (JJIsi MCIOJIB30BAHUS B IOBCEIHEBHOM >KM3HU M OOECIEYEHUsI BO3ZMOXKHOCTH YCIEIIHOTO IMPOJIOJIKEHUS
oOpa3oBaHus Ha 0a30BOM YPOBHE)

e OmnepupoBaTh Ha 6a30BOM ypoBHE! IOHATHAME: MHOKECTBO, SIEMEHT MHOKECTBA, MOJMHOKECTBO, IPUHAIEKHOCT;

® 3aJaBaTh MHOKECTBA NIEPEUUCIICHUEM UX DJIEMEHTOB;

® HaxOJHWTh MepeceyeHue, 00beIUHEHNE, TTOJIMHOKECTBO B IPOCTEUIITUX CUTYAIIUSIX.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

® pacno3HaBaTh JIOTHUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMH: HaTypalbHOE YMCIIO, LI€JI0€ YHCII0, OOBIKHOBEHHAs ApoOb, AecsaThuyHas ApPoOb, CMEIIaHHOEe
YHUCJI0, pAllMOHATIBHOE YK CIIO;

® KCIOJIb30BaTh CBOKMCTBA YMCEN U ITPABWJIA JEUCTBUN C PALIMOHAIBHBIMU YUCJIAMU IIPU BBINIOJHEHUHN BBIYUCIICHUN;

® HCIOJb30BATh NMPU3HAKHU JACIUMOCTU Ha 2, 5, 3,9, 10 npu BBIIIOTHEHUH BBIUKUCICHUN U PEIICHUHN HECIIOKHBIX 33]1a4;

® BBINOJHATH OKPYIVICHHE PAlMOHAIBHBIX YUCENl B COOTBETCTBUHU C ITPaBUIIAMU;

® CpaBHHUBATh pallMOHAJIbHBIC YHCIIA.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NMPeIMETOB:

® OIEHUBATh PE3YyJIbTAThI BBIYMCICHUHN TIPH PEIICHUU TPAKTUUECKUX 3a]1a4;

® BBINOJHATH CPABHEHUE YHCEI B PEATHbHBIX CUTYAIIUSX;

® COCTaBJISITh YUCJIOBBIE BHIPAKCHUSI MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YIEOHBIX TPEIMETOB.
CTaTUCTHKA M TeOpHs BEPOSTHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOJIHII, JHArPaMM,

e yuTaTh HH(GOPMALIKIO, TPECTABICHHYIO B BUJE TaOIHIIbI, TUATPAMMBI.
TekcTOBBIE 3a1aUH

e Pemmarh HecJI0XKHBIE CIOKETHBIE 337]a4l Pa3HBIX TUIIOB Ha Bce apuMETHIECKHE NeHCTBUS;

® CTPOUTH MOJIEJb YCIOBHS 3aauu (B BUAE TaOIHIIBI, CXEMbI, PUCYHKA), B KOTOPOU JaHbI 3HAYCHHsI IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEITUYHH, C
LIEJIBIO TTOMCKA PeLIeHUs 3a/1a4u;

13[{601; " Jajee — pacCrno3HaBaATb KOHKPETHBIC ITPUMEPDI O6IIII/IX IIOHSITHH I10 XapaKTCPHbIM MMPU3HAKAM, BBIIIOJTHATH ,Z[eﬁCTBHH B COOTBETCTBUU C ONPCACIICHUECM U HpOCTCfIIHPIMPI
CBOICTBaMH HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/IG IIOHATHS.
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® OCYIIECTBIISITh CHOCOO MOMCKA pEIICHUs 3aJayd, B KOTOPOM pAacCyXIEHHWE CTPOUTCS OT YCIOBUS K TpeOOBaHMIO MIU OT TpeOOBaHHUA K
YCIJIOBHIO;
COCTABJIATH IUIAH PELICHUS 3a]1a4H;
BBIJICJIATH 3TAllbl PELICHUS 3aa4H;
HMHTEPIPETUPOBATH BHIYUCIUTEIIBHBIE PE3YJIbTATHI B 3a/1a4€, MCCIIEI0BATh ITOIyYEHHOE PELICHUE 3a/1a4H;
3HATh pa3IMuue CKOpOCTel 00BEKTA B CTOAYEH BOJIE, IPOTUB TEUEHMSI U IO TEUEHUIO PEKH;
peuaTs 3aja4v Ha HaX0XKICHUE YaCTH YKCIIa U YUCIIA 110 €r0 4acTH;
e pelaTh 33Ja4M Pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKHU, HA JBUKEHUE), CBSI3bIBAIOIINX TPU BEIMYUHBI, BBIIEIATH 3TH BEIMYMHBI U OTHOLICHUS
MEXy HUMH;
® HAXOJWTb IIPOLICHT OT YMUCJIA, YHACIIO 110 MPOLEHTY OT HEro, HAXOAUTH IPOLEHTHOE OTHOILLIEHUE JIBYX YMCEN, HAXOIUTh IIPOLEHTHOE CHU)KCHHE
WJIY IIPOLIEHTHOE NOBBIIIEHNE BEJINYUHBI;
® peniaTh HECIOKHBIE IOTUUECKHUE 33Ja4l METOJIOM PacCyKICHUI.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:
® BBIIBUIaTh TUIIOTE3bl O BO3MOYKHBIX IPECIIbHBIX 3HAUYEHUSIX HCKOMBIX BEIMUUH B 3aJaue (eaaTh NPUKUJIKY)
Harnsanas reomerpust
I'eomerpuueckue purypsi
e OmepupoBarh Ha 0a30BOM ypOBHE NOHATUSMH: (pUTypa,TOUKa, OTPE3OK, MpsMas, Jyd, JOMaHas, yrojl, MHOTOYTOJBbHHK, TPEYTrOJbHHUK H
YeTHIPEXYTOIBHUK, MPSIMOYTOJIBHHUK U KBAJIPAT, OKPYKHOCTh U KPYT, IPSIMOYTOJIBHBIN Napaenenunes, Kyo, map. M3o0paxars uzydaembie GUTYpHI OT
PYKHU U C IOMOIUBIO JINHEUKHU U LIUPKYJIS.
B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX MPeIMETOB:
® permIaTh NPAaKTUYECKUE 33/1a4M C IPUMEHEHUEM MPOCTEHIIINX CBOUCTB QUTyp.
HN3mepeHusi M BBIYMCICHUS
e BBINOJIHATE U3MEPEHUE [JUIMH, PACCTOSIHUH, BEJIMYHH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JJI1 U3MEPEHUH JJIMH U YIJIOB;
® BBIYUCIIATH IUIOLWAAN IPIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPEIMETOB:
® BBIYUCIITH PACCTOSHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYaLHsIX, IUIOMAAU IPSIMOYTOJIbHUKOB;
® BBINOJIHATH IPOCTEUIINE TOCTPOCHUS U U3MEPEHUS] HA MECTHOCTH, HEOOXOMMbIE B PEaIbHOU KHU3HU.
Hcropuss MaTeMaTHKH
® OIIMCBIBATh OTJEIBHBIE BBIIAIOIIMECS PE3YIIbTaThl, [IOJYYEHHBIE B XOJE PA3BUTHsI MATEMATUKU KaK HAYKU;
® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHOU U BCEMUPHON UCTOPUEH.
BBIMYCKHUK MOJTYYUT BO3MOXKHOCTh HAYYUThCs B 5-6 kiaccax (i o0ecreyeHHss BO3MOKHOCTH YCIEITHOTO MPOJOJIKEeHUsT 00pa3oBaHus Ha 0a30BOM U
yray0aEHHOM YPOBHSIX)
DJIeMEeHTBI TEOPMH MHOKECTB 1 MATEMAaTH4EeCKOH JIOTUKH
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® Ol'Ielf)I/I]f)OBaTB2 IMOHATHUAMU. MHOXCCTBO, XapaKTCPUCTUKKU MHOXECTBA, 3JICMCHT MHOXKCECTBA, ITyCTOC, KOHCYHOC U OECKOHEUHOE MHOXKECTBO,

MMOJIMHO>KECTBO, MPUHAJICKHOCTD,

®  OmpeleNsITh MPHUHAJICKHOCTh JJIEMEHTAa MHOXKECTBY, OOBEAMHEHHIO W TEPECEUCHUI0 MHOXECTB; 3a/1aBaTh MHOXECTBO C IOMOIIBIO
MEPEUYHCIICHUS] JIEMEHTOB, CJIOBECHOT'O OMMCAHUS.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeETOB:

® pacno3HaBaTh JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,

® CTPOUTH LIEMOYKH YMO3AKJIFOUEHUI Ha OCHOBE UCIIOJIb30BAaHUS MPABUII JIOTHKH.
Yucaa

e  OmnepupoBaTh MOHATUSMHU: HATypaIbHOE YUCIIO, MHOKECTBO HATYPAJIbHBIX YUCEN, IEJI0€ YHUCII0, MHOXKECTBO IIENIBIX YUCEN, OOBIKHOBEHHAS
Ipo0b, AecaTUYHAs IPOOk, CMEIIAaHHOE YHUCII0, PAIIMOHATILHOE YHCII0, MHOKECTBO PAIMOHAIBHBIX YUCEN, T€OMETPUUECKass HHTEPIPETAIM HATy PAIbHBIX,
LIEJIBIX, PAIIMOHATIbHBIX;

® [OHUMAaTh U OOBACHATH CMBICI MMO3UIIMOHHOMN 3aMKMCH HATYPAJILHOTO YUCIIA;

®  BBINOJIHATH BBIYKCIICHUS, B TOM YHCJIE C MCIOJIh30BAaHUEM NMPHEMOB PAIlOHATBHBIX BBIYUCICHUN, 00OCHOBBIBATH AJITOPUTMBI BBITOJTHCHHUS
JIEHCTBHIA;

®  JCIOJIB30BaTh MPU3HAKU J€TUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cyMMBbl 1 TPOU3BENCHUS YUCEN IIPU BBIITOJIHEHUH BBIYMCICHUN U PEIICHUN
3a/1a4, 000OCHOBBIBATh MPHU3HAKH JICTUMOCTH;

®  BBHINOJHATH OKPYTJICHUE PAIHOHAIBHBIX YHUCET C 33JJaHHON TOYHOCTHIO;

®  YIOPSAIOYUBATH YHCIIA, 3AMMMCAHHBIC B BHJIC OOBIKHOBCHHBIX M JECATHYHBIX APOOCi;

e Haxoauts HOJl n HOK uucen u ucnonb3oBaTh UX NpU PELIEHUH 33/1a4;

e  ONepUpOBaAThH MOHATHEM MOIYJb YHUCIIA, TEOMETPUYECKasi MHTEPIIPETAIUS MOIYJIS YUCTIA.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NMPeIMETOB:

®  TIPUMEHSTH MTpaBUiIa MPUOTUKEHHBIX BEIYUCICHUN NMPU PEIICHUH MPAKTHYECKUX 3a/a4 U PEIICHHUH 3a7a4 IPYTUX y4eOHBIX MPEAMETOB;

®  BBHINOJHATH CPABHEHHUE PE3YJIbTATOB BBHIUUCICHUN MIPU PEIICHUN MPAKTUUECKUX 33/1a4, B TOM YHCIIE TPUOIMKEHHBIX BHIYUCICHUI;

®  COCTaBJIITH YHUCIIOBBIC BRIPAKEHUS U OIICHUBATh WX 3HAYEHUS MIPHU PEIICHNUU MPAKTUUECKHUX 3a/1a4 U 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
YpaBHeHuUs1 1 HEpaBeHCTBA

e  OnepupoBarh NOHATUSIMH: PABEHCTBO, YUNCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YPaBHEHUS, PEIICHUE YPAaBHEHHUSI, YUCIOBOE HEPABEHCTRO.
CTaTuCcTHKA M TeOpHs BEPOSTHOCTEH

e  OnepupoBarh MOHATUSIMH: CTOJIOYATHIE U KPYTOBBIE IUArpaMMbl, TaOIHUIIBI JAHHBIX, CpeHee apuPpMETHIECKOE,

®  U3BJIEKATh, HH(GOPMAIIUIO, TPEICTABIICHHYIO B TaOMUIIAaX, HA TUarpaMmax;

®  COCTaBJISITH TAOJHUIIBI, CTPOUTH AHMArpaMMbl HA OCHOBE JJAHHBIX.
B noBceHeBHOI KU3HM U IPH M3YYEHHUH APYTUX NPeIMETOB:

2 31ech u masee — 3HATh ONpeeIeHHE TTOHATHS, YMETD MOSACHATH €r0 CMBICIL,YMETh HCIIOJIB30BaTh HOHATHE U €0 CBOMCTBA IIPU IPOBEACHUH PACCYKIEHHUH, T0KAa3aTeIbCTB, PEIICHAH
3a7a4.
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®  U3BJEKaTh, UHTEPIPETUPOBATh U MPEeOOPa30BbIBaTh MH(OPMAIMIO, IPEACTABICHHYIO B Ta0IUIaX U Ha JUarpaMMax, OTpakarollylo CBONCTBA
U XapaKTEPUCTUKU PEAJIbHBIX MPOLIECCOB U SIBIICHUI.

TexcroBble 3a1aun

e Pemare npocThie U CIOXKHBIE 3a/1a4M PA3HBIX TUIIOB, a TAK)XKE 3ajauyl MOBBILICHHON TPYAHOCTH;

®  UCHOJb30BATh Pa3HbIE KPAaTKHE 3aMMCH KaK MOJEIN TEKCTOB CI0KHBIX 3aa4 JUIsl IOCTPOEHUS IIOMCKOBOM CXEMBbI U PELIeHUs 3aay;

e  3HaTh U IPUMEHATH 00a criocoba rmoucka peleHus 3ajad (0T TpeOOBaHUS K YCIOBHUIO U OT YCJIOBHSI K TpeOOBAHUIO);

®  MOJEIMPOBATh PACCYKJICHUs IIPHU TOUCKE PELICHUS 33a4 C HOMOILBIO I'pad-CXEMBbI;

e  BBIIEJATH ATAIlbl PELICHU 3aJjau U COJIEpKaHUe KaXI0ro 3Tarna;

®  HHTEPIPETUPOBATH BBIUMCIUTEIbHBIE PE3YIbTATHI B 33J]a4€, UCCIEA0BATh [T0JIyUEHHOE PELICHNE 3a]auH;

° AHAJIIM3UPOBATH BCCBO3MOXKHBIC CUTyallUHM B3aMMHOI'O PACIIOJIOKCHHUA IBYX 00BEKTOB U HU3MEHEHHE KX XapaKTCPUCTHUK IIPHU COBMCCTHOM
JBUKEHUH (CKOPOCTh, BpEMSl, pACCTOSIHUE) IIPU PELLIEHUU 3a1a4 Ha JIBUYKEHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B IIPOTUBOIOJIO’KHBIX HAIIPABICHUSIX;

®  yccleIoBaTh BCEBO3MOXKHBIEC CUTYALMU NP PEIICHUH 3a/1a4 Ha IBU)KEHUE 110 peKe, paccMaTpUBaTh pa3Hble CUCTEMbl OTCUETA;

e peuiaTth pa3HOOOPA3HbIE 33JaUU «HA YACTHY,

e pewmarb 1 000CHOBBIBATh CBOE pEIlIEHUE 3ajay (BBIIEIATh MATEMATUYECKYI0 OCHOBY) Ha HAXOX/IEHUE YAaCTH 4Kcia U YKcia 10 ero 4acTH Ha
OCHOBE KOHKPETHOTI'O CMbIC/Ia APOOH;

° 0oco3HaBaThb U OOBSICHATH HICHTUYHOCTL 3a/la4 pa3HbIX TUIIOB, CBA3BIBAIOIIHNX TPH BCIMYMUHBL (Ha pa60Ty, Ha IIOKYIIKHM, Ha I[BI/I)KCHI/IG);
BBIJICJIATh 3TU BEJIMYMHBI U OTHOLLICHUS MEXly HUMH, IPUMEHSATh UX [IPU PELICHUH 33/1a4, KOHCTPYHPOBaTh COOCTBEHHbIE 3a/1a4M YKa3aHHbBIX THIIOB.

B noBcenHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

e  BBUICNATH IPU PELICHUM 3aJad XapaKTEepPUCTHKH paccMaTpUBaeMOW B 3ajlaue CUTyallMM, OTIMYHBbIE OT peaJbHbIX (T€, OT KOTOPBIX
a0CTparupoBajKch), KOHCTPYHUPOBATh HOBBIE CUTYAIMH C YUETOM ITHX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PEILICHUHU 3a/1a4 Ha KOHIIEHTPAllUu, YYUThIBATh
IUIOTHOCTh BELIECTBA;

e pemarh U KOHCTPYUPOBAaTh 3a/ladyd HA OCHOBE PACCMOTPEHMs PEaTbHBIX CUTYAIUil, B KOTOPBIX HE TpeOyeTcsl TOUHBIH BBIUYMCIUTEIbHBINA
pe3yJIbTarT;

e  pemiarth 3aJ1a4M Ha ABUKEHUE IO pEKe, paccMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

Harasignasi reomerpust
I'eomerpuyeckue GpuUrypsl
e lI3BiexaTh, UHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HH(OPMALINIO O TEOMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTexkKax;
e  n300pakaTh U3ydyaeMble (PUTyphl OT PyKH U C TOMOLIbI0 KOMIIBIOTEPHBIX HHCTPYMEHTOB.
I/I:;Mepemm U BbIYUCJICHUSA
e  BBINOJIHATH U3MEPEHUE UIMH, PACCTOSIHUI, BETUYHH YIJIOB, C IOMOLIbI0 HHCTPYMEHTOB /JI1 U3MEPEHUM UIMH U YIJIOB;
®  BBIYUCIIATH IUIOLIA/IU IPSIMOYTOJILHUKOB, KBaJIpaTOB, 00BEMBI IPSMOYTOJIBHBIX MapajuIeIeNue 0B, KyOOB.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:

®  BBIYUCIIATH PACCTOSIHMSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUX, IUIOIAAN YYaCTKOB IPAMOYTOIbHOM (pOpMbI, 00BEMBI KOMHAT;

BBINOJIHATH MPOCTEHININE TOCTPOSHUSI HA MECTHOCTH, HEOOXOJMMBbIE B PeaIbHOM JKU3HU;
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®  OIEHHUBATh pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.
HcTopust MaTeMaTUKHU
o XapaKTepI/I3OBaTb BKJIaJ BBIAAOMIUXCA MATCMATHUKOB B PA3BUTUC MATCMATUKHU U UHBIX HAYYHBIX O6HaCTeﬁ.

IInanupyemMble pe3yJbTaThl H3y4eHHs aaredpol B 7-9 kiaaccax

AsiredOpanyeckue BbIpasKeHMsI
BoInyckHUK HAy4dHUTCS:

- OIIEpUPOBATh NOHATUSAMH «TOXKJIECTBO», «TOKIECTBEHHBIE PEOOpa30BaHMs», pelllaTh 3a/1a4u, CoAepKalie OyKBeHHbIE JaHHbIe, paboTaTh ¢ (OpMYIaMH;
- OIIEpUPOBATH IIOHATUEM KBaJIPaTHOIO KOPHs, IPUMEHATH €TI0 B BEIYMCIICHUSX;

- BBIIIOJIHAThH IPE0OPa30BaHUs BBIPAKEHUM, COIEPIKALUX CTEIEHU C LENbIMU MOKa3aTeNIIMU U KBAaJIPATHBIE KOPHU;

- BBIIIOJIHATH TOKJECTBEHHbIE Pe00pa30BaHus pallMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE IIPABUJI AEMCTBUN HaJl MHOIOWIEHAMH U alreOpanuyecKuMy JpoosiMu;
-BBINOJHATH Pa3JI0KEHNE MHOTOYJIEHOB HA MHOKHUTEIIN.

BBIITyCKHMK ITOJIyYUT BO3MOKHOCTbD:

- BBIIMOJIHUTh MHOTOILIArOBbIE IPe0OPa30BaHus pallMOHAIBHBIX BBIPAXEHUN, IPUMEHSISI LIMPOKUNA BBIOOP CIIOCOOOB U MPUEMOB,;

- IPUMEHATH TOXKJECTBEHHBIE IIPe00Pa30BaHus Ul PELICHH 3a]ja4 U3 Pa3IMuHbIX pa3zesioB Kypca.

YpaBHeHust

BrInycKHUK HAy4IHUTCS:

- peniaTb OCHOBHBIE BH/IbI PAlMOHAJIBHBIX YPABHEHUM C OJTHOM EPEMEHHON, CUCTEMBI IByX YPaBHEHHM C JIBYMs IIEPEMEHHBIMU;

- IOHUMATh YPaBHCHHEC KaK Ba)KHefIHIYIO MAaTE€MaTUYCCKYIO MOJC/Ib JIs1 OIIMCAHUA U U3YUCHUA pa3H006pa3HBIX PCATBbHBIX CI/ITyaHHfl, peuiaTh TEKCTOBBLIC
3a/1auu aNreOpandecKuM METOI0M;

- IPUMCHAITDH rpa(i)nl{ecm/le IpEeACTABJICHUA OJId UCCIICAO0BAHUSA ypaBHCHHﬁ, HCCIICOOBAaHUA U PCUHICHUA CUCTEM ypaBHCHI/Iﬁ C ABYyMs IICPEMCHHBIMH.
BhIyCKHUK MOTYYUT BO3MOKHOCTE:

- OBnazers crenuagbHBIMU NPUEMAMHU DPEIICHUs YPaBHEHHH U CHUCTEM YpaBHEHUN; YBEpPEHHO MPHUMEHSTH amnmapaT YpaBHEHUW IS peEIleHUs
pa3HOOOPA3HBIX 33/1a4 U3 MATEMATHUKH, CMEXHBIX MPEAMETOB, IPAKTUKHY;

- [IpumensaTh rpadudeckue nMpeacTaBIeHUs A UCCIeA0BaHUS YPaBHEHUN, CHCTEM YpaBHEHUH, COJepKaIUX OYKBEHHbIE KOI(DPUITESHTEHI.

HepaBencrBa
BrinmyckHMK HayduTes:
- [Tormmatsn TEPMHUHOJIOTUIO U CUMBOJIMKY, CBA3AHHYIO C OTHOIICHUEM HEPABCHCTBA, CBOMCTBA YHCIIOBBIX HCPaBCHCTB;,
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- Pemate nuHeiiHbIe HEPABEHCTBA C OJTHOW MEPEMEHHOM U UX CUCTEMBI; pelaTh KBaJpaTHbIe HEPABEHCTB C ONOPOH Ha rpaduuecKue MpeaCcTaBICHuUS;

- [IpuMenAaTh annapar HEpaBeHCTB MU PEIICHMS 334 U3 PA3JIMYHbIX Pa3eiioB Kypca.

BBINyCKHMK ITOJIyYUT BO3MOKHOCTD:

- OBnazeTh pa3IUYHBIMH TNpPUEMAMU JOKA3aTeNbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH amnmapaT HEPaBEHCTB /IS PEIICHUS Pa3HOOOpa3HBIX
MaTEeMaTUYECKUX 3a7a4, 3a7a4 U3 CMEXHBIX IIPEAMETOB U NPAKTHUKH;

- [IpumensaTh rpaduyeckue npeacTaBiaeHus AJ1s UCCIeI0OBaHNUs HEPABEHCTB, COJEPKALINX OyKBEHHbIE KOI()(OULIUEHTBHI.

YucioBble MHOKECTBA

BrInmyckHMK Hay4duTes:

- HOHI/IMaTI) TepMI/IHOJIOFI/IIO 158 CI/IMBOJII/IKy, CBA3aHHBIC C ITIOHATHUEM MHOKECTBA, BBIIIOJIHATH onepaupm Haa MHOXXECTBaMU,

- I/ICHOJII)?,OBaTI) Ha4YaJIbHBIC HpCI[CTaBJIeHI/ISI O MHO>XXECTBEC [[GflCTBI/ITGJIBHBIX YUCCII.

BBIITyCKHMK ITOJIyYUT BO3MOKHOCTb:

- Pa3BuBaTh npeacTaBiIeHUE O MHOXKECTBAX;

- Pa3BuBath mpecTaBieHUe O YUCIIE U YUCIOBBIX CUCTEMaX OT HATypalIbHBIX YUCEI J0 JEHCTBUTENBHBIX; O POJIU BBIYUCICHUHN B IPAKTHKE;
- Pa3BuTh 1 yrmyOuTh 3HaHUS O JECATUYHOMN 3aITUCH JIEHCTBUTENBHBIX YHCEN (MEPUOIUYECKIE U HEMEPUOANUECKUE IPOOH)

DOyHKIUH

BoinyckHUK Hay4dHUTCS:

- [lorumaTth 1 UcnoNb30BaTh (QPYHKIMOHAIBHBIE MOHATHS. S3bIK (TEpMUHBI, CAMBOJIMYECKHE 0003HAUEHU);

- Ctpoutsb rpaduku deMEHTAPHBIX (DYHKIIHMI, UCCIIE0BAaTh CBOMCTBA YHCIIOBBIX (DYHKIIMN HA OCHOBE M3YUEHHUsI TIOBEICHHS UX IPaPUKOB;

- IloHumaTh (QYHKIMIO Kak BaXXHEHWIIYI0O MaTeMaTHMYeCKyl0 MOJENb s ONHMCAaHUS IPOLECCOB M SBJICHUH OKPYXKAlOIIEro MHpa, HPUMEHSThH
(GYHKIMOHATIBHBIN SI3BIK JJ1s1 ONMCAHMS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEXIY PU3NUECKUMHU BeIMUNHAMY;

- [ToHMMaTh U UCTOIB30BATH SA3BIK MOCIEA0BATEILHOCTEN (TEPMHUHBI, CHMBOJINYECKUE 0003HAYECHNU)

- [IpumeHsThs GopMyIibl, CBSI3aHHbBIE C apU(METHUECKONW U T€OMETPUYECKON MPOrpeccrsiMu, U anmapar, cOpMUPOBAHHBIN NPU U3YYEHUH APYTHX pa3JieloB
Kypca, K pelIeHHIO 3aa4, B TOM YHCJIE C KOHTEKCTOM U3 pealbHON KU3HU.

BbInycKHUK TOTyYUT BO3MOKHOCTD:

- [IpoBoauTh HcceoBaHus, CBSI3aHHBIE C U3YYEHHEM CBOMCTB (DYHKIIMH, B TOM YHCJIE C UCIOJIb30BaHUEM KOMIIBIOTEpA; HA OCHOBE TpaMKOB U3yUEHHBIX
GbyHKIUI cTpouTh OoJiee coKHbIe rpadUuKH (KyCOUHO-3aJaHHbIE, C BHIKOJIOTHIMU TOYKAMH U T.I1.);

- Ucnonp3oBath (yHKIMOHATIBHBIE MPE/ICTABICHUS U CBOWCTBA (DYHKIIMH pEIICHHUs] MAaTEMAaTHYECKHX 3a/1a4 U3 Pa3IMYHbIX Pa3J/IeNioB Kypca;
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- Pemrate KOMOMHHPOBAHHBIE 337]a4l ¢ TPUMEHEHHEM (OPMYI N-TO WieHA U CYMMBI IIEPBBIX N YJICHOB apu(PMETUYECKON M FeOMETPUUECKON MpOrpeccui,
IIPUMEHSS [IPY HTOM alllapaT ypaBHEHUN U HEPABEHCTB;

- Ilonumare apuMeTHUECKyI0 U T€OMETPHUYECKYIO MPOTPEecCHH Kak (PYHKIMH HATYypaJIbHOTO apryMEHTa; CBS3BIBATh apU(METHUYECKYIO MPOTPECCHIO C
JIMHEWHBIM POCTOM, T€OMETPUYECKYIO — C SKCIIOHEHIIUAIIbHBIM POCTOM.

DJieMeHTbI NPUKJIATHOH MATEeMATHKH

BbInmyckHUK Hay4uTCs:

- Mcnionp30Bath B X0/1€ pEIIEHUs 33/1a4 3JIeMEHTapHble IPEACTaBICHNUS, CBSI3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUSIMU BETMYHH;
- Mcnonp3oBate npocteiiiye crnocodbl NpeACTaBICHUs U aHAIN3a CTATUCTUYECKUX JAHHBIX;

- HaxoauTh OTHOCUTENBHYIO YAaCTOTY U BEPOSITHOCTD CIIy4allHOTO COOBITHUS;

- PemraTh koMOMHATOpHBIE 3a/1a4K Ha HAX0X/IEHHUE YHMCIa O0bEKTOB UM KOMOUHAIUH.

BBITTyCKHUK TTOTyYUT BO3MOYKHOCTb:

- IloHATH, YTO 4YHCIOBBIC JaHHBIC, KOTOPBIC HCIOJB3YIOTCSA JUISI XAPAKTEPUCTHKH OOBEKTOB OKPYXKAIOIIETO MHUPA, SBISIOTCS MPEUMYIIECTBEHHO
NpUOIMKEHHBIMUA, 4YTO IO 3alMCH NPUOJIMKEHHBIX 3HAYCHUH, COJEp)KAIIUXCS B HMHGOPMAIIMOHHBIX HCTOYHHMKAX, MOXXHO CYAUTh O IOTPEUIHOCTH
MIPUOTMKCHHUS;

- [ToHATB, YTO MOTPENIHOCTh PE3YJIbTAaTa BHIYUCIICHUH JTOJKHA OBITh COM3MEPHMA C MOTPEITHOCTHIO0 UCXOTHBIX TAaHHBIX;

- IlpuoOpecTn mMepBOHAYAIBHBIA OMBIT OpPraHWU3aluy cOOpa JaHHBIX MPH IMPOBEICHUHM OMpPOca OOIMIECTBEHHOTO MHEHHUS, OCYIISCTBIIATh WX aHAIU3,
MIPEJICTABIIATh PE3YJIBTATHI ONIPOCa B BUJIE TAOJIHUIIBI, TUATPAMMBIL;

- [IpnoOpecTr ONBIT TPOBEACHUS CITyYalHBIX YKCIIEPHMEHTOB, B TOM YHCIIE C TIOMOIIBIO KOMITBIOTEPHOTO MOJISITUPOBAHUS, MHTEPIIPETAINN UX PE3YIIHTATOR,;
HAyYUTHCS HEKOTOPHIM CIECIIHALHBIM ITPUEMaM PEIICHNST KOMOMHATOPHBIX 3a]1a4.

IInanupyemMble pe3yJbTaThl H3y4eHHsI TeOMETPHH B 7-9 Kiaccax

I'eomeTrpuueckue purypsoi
BoinmycKHUK HAayduTCS

- [Tonp30BaThCs A3BIKOM F€OMETPHUH IS OTIMCAHMS IIPEIMETOB OKPYIKAIOIIET0 MUPA M KX B3aUMHOT'O PACIIOIOKEHHS;

- Pacnio3HaBate 1 n300pakaTh Ha 4epTekax M pUCYHKaX reoMeTpHuecKue GUrypsl 1 X KOMOMHAINH;

- Knnaccuunuposats reomerpudeckue GUrypsl;

- HaxonuTe 3HaueHus JJIMH JUHEMHBIX 3JIEMEHTOB (DUTyp M MX OTHOILIEHUS, TpagycHyto Mepy yriaoB oT 0 no 180°, mpuMeHss ompeneneHus, CBONCTBA U
MpU3HAKU (UTYpP U UX JIEMEHTOB, OTHOIIEHUS (GUTYp (paBEHCTBO, 10/1001€, CAMMETPHS, TOBOPOT, MApaJJIEIbHBIN EPEHOC);
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- OnepupoBaTh ¢ Ha4YAIbHBIMU MOHATUSMH TPUTOHOMETPUHU U BBITIOJIHSATD 3JIEMEHTAPHbIE ONepaiiy HaJ QYHKIMSIMU YTJIOB;

- Jloka3pIBaTh TEOpEMBI;

- Pemate 3amaum Ha J0Ka3aTenbCTBO, OMMPAsiCh HAa HM3y4YCHHBIE CBOMCTBA (UIYp M OTHONICHHH MEXAY HMMU M TPUMEHSS H3Y4YEHHBIE METOJIbI
J0Ka3aTeNbCTBA;

- Pemate HecnoxHbIe 3a1a41 Ha IOCTPOEHUE, IPUMEHSSI OCHOBHBIE QJIFTOPUTMBI IIOCTPOEHUS C IOMOILBIO IUPKYJIS U IMHEUKH;

- Pemate npocreiiiye miaHUMETpUYECKHE 3aJauu.

BbINMyCKHUK NOTY4YUT BO3MOXKHOCTb

- OBnajgeTh METOJAMHU PELICHUs 3334 Ha BBIYMCICHHUE M JJOKA3aTeIbCTBO: METOJOM OT MPOTHUBHOIO, METOIOM 1101001, METOJJOM Iepebopa BapuaHTOB U
METOZI0M I'€OMETPUUYECKHX MECT TOYEK;

- [IpuoOpectn onbIT MpUMEHEHUs ATe0pPandecKoro ¥ TPUTOHOMETPHYECKOTO amiapara U HJei TBIKEHUS TPU PEIICHUH TeOMETPHIECKUX 3a/1a4;

- OsByafieTb TPAOUIIMOHHOM CXEMOW pelleHHs 3ajad Ha I[OCTPOEHUE C IOMOILBI0 LMPKYJIS M JIMHEHKU: aHaiu3, MOCTPOEHME, JO0Ka3aTeIbCTBO U
UCCIICIOBAHMUE;

- Hayunrtbcs pemare 3aaqu Ha IOCTPOCHUE METOIOM F€OMETPUIECKUX MECT TOUEK U METOJIOM TMOI00uS;

- [IpuoOpectu OmbIT UCCIEI0BaHUS CBOMCTB INIAHUMETPHUECKUX (PUTYP C IIOMOLIbIO KOMITBIOTEPHBIX ITPOrpam;

- [IpuoOpecTu OMNBIT BHINOJIHEHHS TPOEKTOB.

H3mepeHne reoMeTpHYeCKUX BeJTUYHH

BrInmyckHuUK HayduTes

- Mcnonp3oBaTh CBOMCTBA HU3MCPCHUA IJIMH, YIJIOB U HJ'IOHI&I[GI\/'I Ipu pCIICHHUM 3aJla4 Ha HAXOXKIACHUC JIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, AJIMHBI AYI'
OKPYXKHOCTH, TPaTyCHON MEpHI yTJIa;

- BeraucnsaTh momaay TpeyrojJbHUKOB, IPSIMOYTOJIBHUKOB, TPAIlELUH, KPYTOB U CEKTOPOB;

- Beruncnare JuMHy OKPY>KHOCTH U AJIMHY TYyTH OKPY>KHOCTH;

- BeIUnCsITh AMUHBI TUHEHHBIX 2JIEMEHTOB (PUTYp U UX YIJIBI, UCTIOJIB3Ys U3Y4YEeHHBIE (JOPMYIBI, B TOM YHUclie (GOPMYIbI JUIMHBI OKPY)KHOCTH U JJIMHBI TyTH
OKPY>XKHOCTH, POpMyIIbI IIoIIaAeH huryp;

- PemaTh 3a1aun Ha 10Ka3aTeIbCTBO C UCHIOIB30BaHUEM (POPMYI ATUHBI OKPYKHOCTH U IJTUHBI AYTH OKPYKHOCTH, GopMy Tuiomianeit hpuryp;

- Penrate MPAKTUYCCKUE 3a]adr, CBA3AHHBIC C HAXOXKIACHUEM TI'€OMETPHUYCCKUX BCIWMYHWH (I/ICHO.]'H)SYSI npu HeO6XOJIHMOCTI/I CIIPAaBOYHHUKU U TEXHUYCCKHC
CpelCcTBa).

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

- Beraucnsate mnomany Guryp, COCTaBICHHBIX U3 IBYX WK 00Jiee TPSIMOYTOJIbHIKOB, TApAJIIEIIOTPAMMOB, TPEYTOJIBHUKOB, KpyTa U CEKTOpa;

- Berumncnare miomaau MHOTOYTOJIHUKOB, HCIIONIb3Ysl OTHOIICHHS] PABHOBEIMKOCTH U PaBHOCOCTABICHHOCTH.
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- [IpumensaTh anredpandecKuii ¥ TPUrOHOMETPUUYECKH annapaT U UJIeU IBUKECHHUS IIPU PEIICHUH 3a/1a4 Ha BBIYMCIICHHE TUIONA/Ieii MHOTOYTOJIbHUKOB.

Koopaunarsi

BrinyckHUK HayduTcs

- BerunciATe iMHy 0Tpe3Ka 10 KOOpAUHATAM €r0 KOHIIOB; BBIUUCIISITh KOOPAUHATBI CEPEUHBI OTPE3Ka;

- Mcnonp30BaTh KOOpAMHATHBIN METOJ, U1l U3yYEHUS] CBOWCTB IIPSIMBIX M OKPYXKHOCTEH.

BBIITyCKHHUK IIOJIy4UT BO3MOYKHOCTb

- OBi1azieTh KOOPAMHATHBIM METOJOM PEILICHHUS 33/1a4 Ha BBIYHCIICHUE U JOKA3aTEIbCTBO;

- [IpuoOpecT ONBIT UCIONIB30BaHUS KOMITBIOTEPHBIX MPOrPaMM JUIsl aHAJIN3a YaCTHBIX CIIy4aeB B3aUMHOI'O PACHOJIOKEHUS OKPYKHOCTEH U IPAMBIX;
- [IproOpecTy OMBIT BHIOJIHEHHS TPOSKTOB.

BekTopsl

BrinmyckHUK HayduTcs

- OnepupoBaTh ¢ BEKTOpaMH: HaXOAWTb CYMMY M Pa3HOCTb JABYX BEKTOPOB, 3aJ@HHBIX I'€OMETPUYECKH, HAaXOIUTh BEKTOP, PaBHBIA IPOU3BEACHUIO
33JJaHHOT'0 BEKTOpa Ha YHUCIIO;

- HaxoauTh A1 BEKTOPOB, 331aHHBIX KOOPJMHATAMU: JUIMHY BEKTOPA, KOOPJMHATHI CyMMBI U Pa3HOCTH JBYX U 00jiee BEKTOPOB, KOOPAUHATHI P OU3BEACHUS
BEKTOpa Ha YUCJIO, IPUMEHSS IPU HEOOXOIMMOCTH NEPEMECTUTEIbHBIN, COUETATENbHBIN WM paclpeaeTuTeIbHbINA 3aKOHBI;

- BeuncnsaTe ckasipHOE IPOU3BEEHUE BEKTOPOB, HAXOAUTH YrOJI MEKIYy BEKTOPAMH, YCTAaHABIIMBATH IIEPIICHINKYIAPHOCTD MPSAMBIX.

BBIITyCKHMK ITOJIy9UT BO3MOKHOCTD

- OBnafieTb BEKTOPHBIM METOJIOM JUJISl pELISHMs 33/1a4 Ha BBIYMCIIEHUE U JI0KA3aTEIbCTBO;

- [IpnoOpecTy OMBIT BHINOIHEHUS TPOEKTOB.

COJEPXAHUE KYPCA MATEMATHUKN OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
ConepxaHue KypcoB MaTeMaTHKU 5—6 KiaccoB, airedpbl W reoMeTpuu 7-9 KilaccoB OOBEIMHEHO KAaK B HCTOPUYECKH CIOXKHBILUECS JIMHUM
(uucnoBas, anredbpandeckas, reoMeTpuueckas, GyHKIIMOHAIbHAS U Jp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXACTHUECKAsl JTUHUS, «pealbHasi MaTeMaTHKa).

OTHeJ'II)HO MMPpEACTABJIICHBI IMHUA CIOKCTHBIX 3aaa4, UHCTOPHUYCCKAs JIMHUSA.

9J1eMeHTBI TCOPUH MHOYKECTB U MaTeMaTHYeCKOM JOTHKH
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Cornacno ®I'OC ocHOBHOTO 00111€r0 00pa3oBaHMs B KypCc MaTeMaTHKH BBeJIeH pazzen «Jloruka», KOTOpId He MpeanoaracT JOMOJIHUTEIbHBIX YaCOB Ha
M3YYEHHUH U BCTPAUBACTCS B PA3IMUHBIC TEMbI KYPCOB MaTEMAaTHKH U MHPOPMATUKHU U MIPEIBAPSIETCS 03HAKOMIIEHHUEM C 3JIEMEHTaMH TEOPHUH MHOYKECTB.

MHo:xecTBa H OTHOIIIEHHUSI MEKAY HUMU

MHO}KeCTBO, XapaKTEPUCTHICCKOE CBOMCTBO MHOXECTBA, 3JICMCHT MHOXECTBA, IIYCTOC, KOHCYHOC, OECKOHEUYHOE MHOKECTBO. HO,Z[MHO)KGCTBO.
OTtHomeHne IMPUHAIJIC)KHOCTH, BKIIIOYCHH, PAaBCHCTBA. D7eMEHTHI MHOXXECTBA, CIIOCOOBI 3alaHUA MHOKECTB, paClio3HaBaHUEC IMOJMHOXECTB U 3JICMCHTOB
IMOAMHOXECTB C MUCITOJIb30BAHUEM KPYI'OB 917IJIepa.

Onepanum HaJ MHOKECTBAMM
HCpGCC‘ICHI/IC nu O6"I)GI[I/IH€HI/I€ MHO>KCCTB. PaSHOCTI) MHOXECTB, JOIIOJIHCHHUEC MHOXECTBA. I/IHTepHpeTaHI/Iﬂ onepaunﬁ Had MHO>XKXCECTBAMH C ITOMOIIIBHO
Kpyros JDiepa.

DJIeMEeHTHI JOTHKHU
Onpenenenne. YTBepkaAcHUSA. AKCHOMBI M Teopembl. Jloka3zarenbcTBO. JlOoka3aTeabCTBO OT NMPOTHBHOro. Teopema, oOparHas naHHou. [Ipumep u
KOHTPIIPUMED.

Bricka3niBaHua
I/ICTI/IHHOCTI) " JIOKXHOCTBH BBICKA3bIBAHUI. CJ'IO)KHI)IC %1 HpOCTI:I@ BBICKA3bIBAHUS. Onepam/m HaJd BBICKA3bIBAHUSMU C HUCIIOJIB30BAHUCM JIOTMYCCKUX
CBSI30K: U, WIH, HE. Y CJIOBHBIC BHICKA3bIBAHUS (MMILTUKAIIIH).

Conep:xaHue Kypca MaTeMaTHKH 5-6 KJ1accoB.
HartypaJjbHble 4yncIa U HYJIb
HarypajbHblii psig yMces U ero cBoicTBa

HaTypaJ'H)HOC YUCJIO0, MHOXKXECTBO HATYpaJbHBIX YHUCEI H €ro CBOfICTBa, H3o6pa>I<eH1/1e HaTypaJIbHBIX YHCEJII TOYKAMH Ha YHCIOBOM HpﬂMOﬁ.
Hcnonbs30BaHne CBOMCTB HaTypaJIbHBIX YUCCIT IPU PCIICHUU 3a1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJI
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Paznuune mexny undpoit u uyucnom. Ilo3unuonHas 3amuch HaTypalbHOTO YKCIA, TOMECTHOE 3HaueHHe HUGPBI, pa3psiibl U KIacChl, COOTHOIICHUE
MEXy IBYMS COCEAHUMU Pa3psAHBIMHU €IUHUIIAMH, YTEHUE U 3aIHCh HATYPAIbHBIX YHCEIL.

OxpyrieHue HaTYpaJbHBIX YUCe
HeoOxonumocts okpyriienus. [IpaBuio okpyrieHust HaTypaibHBIX YUCEIL.
CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHEeHHE ¢ yncjiom 0

IlousTue o CpaBHCHHHU 4YHCCJI, CPABHCHHUEC HATYpaJIbHBIX YHUCEI APYT C APYIOM U C HynéM, MareMaTudeckasa 3allucChb CpaBHeHHﬁ, CIIOCOOBI CpaBHCHUA
YHUCCII.

I[eﬁCTBHH C HATYpPaJbHBIMH YUCJTaAMHU

Cnoxxenue u BBIUUTAHUC, KOMIIOHCHTBI CJIOKCHHUA W BbIYUTAHUS, CBA3b MCKAY HUMHU, HAXOXKIACHUC CYMMBI U PA3HOCTHU, USMCHCHUC CYMMbI U PAa3HOCTU
IIpu UBAMCHCHUHN KOMIIOHCHTOB CJIOKCHUS U BbIYUTAHUA.

YMHOXEHUE U JelieHue, KOMIIOHEHThl YMHOXXEHUS U JIEJICHUs, CBSA3b MEXKIYy HUMH, YMHOXXEHHE U CII0)KEHHE B CTOJIOUK, JIEJIEHUE YTOJIKOM, MPOBEPKa
pe3yibTaTa ¢ IIOMOIIBIO MPUKUAKH U OOPaTHOTO JIEHCTBHS.

HepeM€CTHTeHBHBIﬁ )41 CcOoUeTaTEILHBIN 3aKOHBI CIIOXKCHUA n YMHOXCHUA, pacnpenenHTeanHﬁ 3aKOH YMHOKCHHUA OTHOCHUTCIIBHO
CJIOXKCHUA, 000CHOBaHHUE AJITOPUTMOB BBITIOJIHCHUA aqu)MeTH‘leCKI/IX HCﬁCTBHﬁ.

CreneHnb ¢ HaTypaJbHBIM MOKAa3aTeJIeM

3anuce 4ncia B BUJIE CYMMBI pa3psIHBIX CIIaraeMbIX, MOPSAJOK BBITOJHEHHs EHCTBUH B BBIPAXKEHUAX, COJEPKAIIUX CTENEHb, BHIYUCICHUE 3HAUYEHUM
BBIPAXEHUH, colepKaluX cTeneHb. Unc/ioBbie BbIpaKeHust

UucnoBoe BBIpAKEHHUE U €0 3HAYEHUE, MOPSAI0K BBITIOJHEHUS IEHCTBHII.
Jenenne ¢ octaTkoM
Jlenenne ¢ 0OCTaTKOM Ha MHOXECTBE HATYypPaJIbHBIX YHCEN, CBOMCTBA JICJICHUS C OCTATKOM.

[TpakTyeckue 3a1auu Ha AEJIEHUE C OCTATKOM.
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CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOMCTBO JEIMMOCTH CyMMBI (pa3HocTH) Ha uucio. [lpusnaku aenmumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku nenumoctu Ha 4, 6, 8, 11. JlokazaTenbCcTBO
MIPU3HAKOB JCIIMMOCTH. PeleHne mpakTHYecKnx 3a/1a4y ¢ MPUMEHEHHEM IPU3HAKOB JISTTUMOCTH.

Pa3o:keHue 4ucjia HA POCThIe MHOKUTE/IH
[IpocTeie 1 cocTaBHBIE YKCIa, pemeTo JpaTocheHa.

Pa3oxeHne HATYpaabHOIO YUCIIa HA MHOXKMTEIH, Pa3I0KECHUE HA IPOCTbIE MHOXKHUTEIU. KONMUeCcTBO AeuTenel 4ucia, alrOpuT™ PasiokKeHHUs YuCiia
Ha MPOCTHIE MHOKHUTEIIH, OCHOBHAsI TEOpeMa apu(PMETHUKH.

AsredOpanyeckue BbIpasKeHMsI

Hcnonb3oBanue OykB Ayl 0003HAUEHUS YMCEN, BBIYMCICHHE 3HAUEHHs anreOpanyeckoro BBIPAKEHMsI, IPUMEHEHUE alreOpanyecKuX BbIpaXKEHUH i
3aMKCcy CBOMCTB apu(pMeTUUECKUX AEHCTBUIM, TpeoOpazoBaHue alreOpanuecKuX BbIpaKEHUM.

JeanTenu U KpaTHble
JlenuTens U ero CBOWCTBA, OOIMI JeNUTenb ABYX U Oosee yrces, HanOoIbIIUI OOMIKI JeNuTeNb, B3aMMHO MPOCThIE YHCia, HaX0XKIeHHe HauO ONbIIero

obmero nenutens. KpatHoe u ero cBoiicTBa, oliiee KpaTHOE JBYX M Oojiee unces, HauMEHbIIee o0Iee KpaTHOE, CIIOCOObI HAXOXKACHUST HAUMMEHBIIIETO
00111ero KpaTHoro.

JApoon
OO0bIKHOBEHHBbIE IPOOH

o, yacTth, ApoOHOE uncio, polb. [[poOHoe umciio Kak pe3ynbrar aeneHus. [IpaBuiibHbIE U HEMPaBUIIbLHBIE APOOH, CMEIIaHHAas APOoOh (CMEIaHHOE
YHCIIO).

3anuce HaTypaJIbHOTO YKCia B BUE ApoOu C 3aJJaHHBIM 3HaMEHaTelleM, TpeoOpa3oBaHne CMEIIAHHOM JpoOu B HEMIPABUIIbHYIO APOOb M HA00OPOT.
[IpuBenenue apodeii k od1eMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnosxeHue 1 BbIYUTaHHE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHHE U ieJIeHuEe OObIKHOBEHHBIX APOOEH.
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Apudmerndeckue IeMCTBUS CO CMEIIAHHBIMU JPOOSMH.
Apudmerndeckre IeHCTBH ¢ APOOHBIMHU YUCIIAMH.

CriocoOsI parroHaIu3aIy BEIYUCICHUN 1 UX IIPUMEHEHHE MPU BBIMIOJIHEHUH JICHCTBUN.

JecaTu4HBIE IPOOH
Ilenast u npoOHas yactu aecaTudHOU apoou. [IpeoOpasoBaHue AecATUYHBIX ApoOell B 0ObIKHOBEHHBIC. CpaBHEHHE NECATUYHBIX IpoOeit. CioxeHune u
BBIYUTAHUE JCCATUYHBIX ApoOeii. OKpyriieHne AecITHUYHBIX ApoOeld. YMHOXKEHHE W JIeIeHHE JecITHUHBIX Apobeid. [IpeoOpasoBanre OOBIKHOBEHHBIX
npo0Oeit B necsituuble Ipoou.KoHeuHbie 1 OECKOHEYHBIE JCCATUYHBIC IPOOH.

OTHoEeHNe IBYX YK Ce
Macmrab Ha rane u kapte.lIponopiuu. ColicTBa mponopiuii, npuMEHEeHHe MPOMOPLUNA U OTHOIICHUN MPU PEIICHUH 3a/1a4.

Cpennee apudpmMeTHiecKoe Yuce

Cpennee apupmernueckoe IByX yrcen. M3o00pakeHne cpeaHero apuMeTn4eckoro JByX YHCel Ha YHCIOBOHW MpsMOii. Pelenne nmpakTHYecKux 3a1a4 ¢
MpUMeHEeHHeM cpeHero apudmernyeckoro. CpenHee apupmMeTHIECKOE HECKOIBKIX YHCET.

IIpoueHTsI

IlonsTue ITPOLCHTA. Brruncienue IMMPOLCHTOB OT YKUCJIa 1 YHCJIA 10 U3BECTHOMY IIPOLCHTY, BBIPAKCHUC OTHOIICHUS B IIPOLCHTAX. Pemienne HECIOXHBIX
MPAaKTUYCCKUX 3a/la4 C IPOUCHTAMMU.

JAunarpamMmmbl
Cronbuateie U KpyroBeie quarpammsl. M3epneduenue nndopmaiinu u3 auarpamMm. M3o006paxkeHue quarpaMm Mo YUCIOBBIM JaHHBIM.
Panmonananubie yncaa

Ilos10:xuTENBHDBIE H OTPpHLHATEJIBbHBIC YUCTIA
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N3o0pakeHne uducen Ha 4YUCIOBOM (KoopAWHATHOW) mpsimoi. CpaBHeHWEe umcesl. Moaynb 4yucia, TeoOMEeTpUuuYecKass HMHTEPIpeTanus MO/ YHCIa.
HeﬁCTBHH C MOJIOXKUTCIIbHBIMU U OTPUIATCIbHBIMUA YU CIIAMHU. MHokecTBO IeJIbIX YHUCCII.

IloHsiTHe 0 pauMoOHAIBLHOM YHcJIe. [IepBUYHOE TTPEACTABICHUE O MHOKECTBE PAITHOHAIBHBIX Yncel. JIeCTBUS ¢ palliOHATILHBIMU YHCIIAMH.
Pelnenne TeKCcTOBBIX 32124

EIII/IHI(IIILI I/I3MepeHI/II7[Z JJINHBI, IIJIOIAaau, O6’béMa, MacCCbl, BPEMCHH, CKOPOCTH. 3aBHCHUMOCTH MCXKAYy €IWMHUIAMH H3MCPCHUA Kaﬁ(HOfI BCJIIMYHUHBI.
3aBHUCHMOCTH MCXKAY BCIMUMHAMU: CKOPOCTh, BpCMs, paCCTOAHUEC,; IPOU3BOAUTCIBHOCTDL, BPEMH, pa60Ta; OEHa, KOJIM4YCCTBO, CTOUMOCTSD.

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemennie TekcTOBBIX 3ajad apudmeTnyecKuM crocoboM. Mcronp3oBanue TaONHIl, CXEeM, YepTeXeH, JPYrux CpeACTB MPEACTABICHUS JAHHBIX MPH
pelIeHUY 3a/1a4u.

3agauu Ha IBHKeHHE, Pa00Ty U MOKYIIKH

Pemrenre HecIOXHBIX 3a7a4 Ha JABMKEHUE B MPOTHUBOIOJIOXKHBIX HAMPABICHUSX, B OJHOM HAIPaBJICHUH, JBM)XCHHE MO PEKE MO TEUEHUIO W MPOTHUB
TedeHus. Pemenne 3a1a4 Ha COBMECTHYIO paboTy. [Ipumenenne npobeii mpu perieHny 3aad.

33}18‘11/1 Ha 9aCTH, 10U, IPOUCHTbI

Pemenue 3aau Ha HaxOKJEHUE YaCTU YHMCIIa U 4YMcia MO ero 4actu. Pemenue 3agad Ha npoueHTsl U Joiu. [IpuMmeHeHne nponopuuid npu pemeHuu
3ajad.

Jlornueckue 3amaun

Perrenre HecoOXXHBIX JIOTHUECKUX 3a7a4. Pelienre Joruyeckux 3ajiad ¢ moMoIbo rpados, TaOIHII.
OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3aa4: apupMeTHUECKHii, nepedop BapHaHTOB.
Harusanas reomerpus

@urypsl B okpyxkatomeMm mupe. HarnsgHele mpeactaBieHuss o (urypax Ha IUIOCKOCTH: TpsiMas, OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYTOJbHHK,
OKPY’KHOCTb, KpyT. UeThIpeXyroibHHK, MPSMOYTOJIbHHUK, KBaApaT. TpeyroabHUK, BUJbl TPEYroJbHUKOB. [IpaBuibHbIE MHOTrOYroasHUKU.M300paxkeHne
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OCHOBHBIX TeoMeTpuiecKkux (Guryp. BzaumHoe pacronokeHue IBYX MPSMBIX, IBYX OKPYXHOCTEH, MPSIMOW W OKPY>KHOCTH./[TMHA OTpe3ka, JIOMaHOi.
Enuuuiel uamepenus mmssbl. [loctpoenue orpeska 3agaHnHon aivHbl. Buael yrinos. ['pagycHas mepa yria. M3mepenue u noCTpO€HHUE YIJIOB C MTOMOLIBIO
TPaHCIIOPTHPA.

[lepumerp MHoOroyronbHuka. lloHsATHE TUTOMAAM (UTYPBI; €AWHUIBI M3MEpeHHs Iutomanau. llmomans npsMoyroibHuKa, kBajaparta. [IpubmmkxeHHOE
U3MepeHue mioanu Guryp Ha kierdaroil 6ymare. PaBHoBenukue Guryps.

Harnsinele npencTaBiieHust 0 IPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajienenurnes, npu3Ma, nupamuaa, map, cgepa, KoHyc, UMIUHAp. M300pakenue
npocTtpaHcTBeHHBIX (uryp. Ilpumepsr ceuenunit. Muororpannuku. [IpaBuibHbIe MHOTOTpaHHUKH. [IpuMepsl pa3BepTOK MHOTOTPAaHHHMKOB, LWJIMHIpPA U
KOHYyca.

[Tonsarue o6bema; equHMLb 00beMa. OOBEM NPSMOYToJBLHOIO Napaiesenunena, Kyoa.

[Tonsatue o paBeHctee ¢uryp. LleHTpanbHas, oceBas U 3epKajgbHas cuMMeTpun. M300paxkeHne CHMMETPUYHBIX (QUTYD.
Pemenue npakTuyeckux 3aaad ¢ IPUMEHEHUEM IPOCTEUILINX CBOMCTB QUryp.
Hcropus MaTeMaTHKHU

[TosiBnenue 1mudp, OykB, mepormmdoB B Mporecce cyéta U pacnpenencHus npoayktoB Ha Jlpesnem bmmxnem Bocroke. Cesizb ¢ Heomutudeckoit
PEBOJIIOLIUEN.

Poxnenue mectuiecaTepuyHON CUCTEMBI CUUCIICHUS. [1osIBlIeHNE NECATUYHOM 3aIIMCH YNCET.
Poxnenue u pazsurue apupmeruxu HarypaibHbix uncen. HOK, HOJI, npocteie uucna. Pemero Oparocdena.
[TosiBeHwE HYJS U OTPHUIIATENBHBIX YMCENl B MaTeMaThke qpeBHocTH. Pob [lnodanra. [Touemy (— — =+1 1)( ) 1?
HpoGu B BaBunone, Erunre, Pume. OTkpeiTue necsatuuHbix qpodeit. CTapuHHbBIE CUCTEMBI Mep.

JlecsTuaHbie IpoOu U MeTpUIecKas cuctema Mep. JI. Marauikmid.

KosmuecTBO KOHTPOJIBHBIX padoT:
5 xkmacc- 10 6 xmacc-12
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Conep:kanue Kypca MaTeMaTHKH B 7-9 KJaccax

Conep:xanue Kypca ajaredopsl 7-9 kiaccon

Yucaa
PaunmonaabHbie Yncaa

MHOXeCTBO pallMOHANIbHBIX uKcesl. CpaBHEHUE pallMOHAIBHBIX yucen. J(elcTBUS ¢ paludoHaIbHBIMH 4KcliaMu. [IpescraBiienre paliMoOHaIbHOTO YUCa
JECATUIHOM IPOOBIO.

HppanuonajibHble Yucjaa

[TonsTe wWppanMoOHANBHOTO 4Hcla. Pacmo3HaBaHWe HppalMOHAIBHBIX 4Yucel. [lpuMepsl qoka3zarenbcTB B ainredpe. MppanuoHaabHOCTh
gucina 2 . [lpumenenune B reomerpun.CpaBHEHUE HPPANMOHAIBHBIX YMCEN.MHOXKECTBO JEHCTBUTEIBLHBIX YHCEI.

ToxnecTBeHHBIEC IPE0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS
Bripaxkenue ¢ nepeMmeHHON. 3HaueHHe BbipakeHus. [1ocTaHOBKA BBIPaKEHUH BMECTO EPEMEHHBIX.

Ileibie BbIpamkeHUs
CreneHb ¢ HaTypalbHBIM MTOKa3aTesneM U e€ cBoiicTBa. [IpeobpazoBanus BeIpaXkeHH, COIEpKaLIUX CTENEHN C HaTypaJIbHbIM MOKa3aTeJIEM.
OnHouneH, MHorowieH. JleficTBusA ¢ ofHOWIEHAMH M MHOTOWIEHaMM (CIIOKE€HHE, BbIUMTaHHE, YMHOKeHHe). DOpMylibl COKpAIIEHHOIO YMHOMKEHUS:
Pa3HOCTh KBaJpaTOB, KBaJApaT CYMMbI U pa3HOCTU.Pa3iokeHrne MHOroYlIeHa Ha MHOYKUTENIN: BBIHECEHHE OOLIEro MHOXHUTENS 32 CKOOKH, IPyNIHPOBKA,
npUMeHeHHne (GopMyIT COKPAIIEHHOT0 YMHOXKeHUs. KBaspaTHbIi TpEéXuiieH, pa3ioxkeHne KBapaTHOro TpEXWieHa Ha MHOKUTEIH.

JpoOHO-panMoHaIbHbIEC BHIPAKEHUS

Crenenp ¢ uenbIM mokazareneMm. [IpeoOpa3oBaHue ApOOHO-TMHEHHBIX BBIPAXKEHHI: CIIOKEHHE, YMHOXEHHe, JieleHue. Anredpanyeckas
apoOb.JlomycTuMble 3HaueHHs] TMEPEeMEHHBIX B  JPOOHOpPAIMOHANBHBIX BblpakeHUsX. Cokpaiienue anreOpanuyeckux apobeit. IlpuBenenue
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anredpandecKkux Apooei kK o0memy 3HameHaTeno. JlelcTBus ¢ anreOpandecKuMu ApoOsIMU: CII0KEHUE, BRIYUTAaHUE, YMHOKEHUE, JISTICHUE, BO3BEJCHHUE B
CTETICHb.

[IpeoOpazoBaHue BBIpAKEHHH, COIEPIKALTUX 3HAK MOTYJIS.
KBaaparHnble kKopHH

Apudmernueckuii KBaJpaTHbI KopeHb. [IpeoOpa3oBanue BbIpakeHUH, COAEpKAIIMX KBaApaTHbIe KOPHU: YMHOKEHHE, JIEIICHUE, BHIHECEHHE MHOMXKUT €ISl
M3-T10]] 3HaKa KOPHsI, BHECEHUE MHOXKHUTEJIIS 10| 3HAK KOPHSI.

YpaBHeHNsI 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHcTBO. CBONCTBA YKCIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHenust

[TonsiTHe ypaBHEHUS U KOPHS ypaBHeHUs. [IpencraBieHne o paBHOCHILHOCTH YPaBHEHUH.
O6uacthb omnpezenenust ypaBHeHUs (00J1aCTh TOMYCTUMBIX 3HAaYE€HUN TIEPEMEHHOI ).

JluneiiHOe ypaBHeHHE U €r0 KOPHHU

Pemenne nuHelHbIX ypaBHeHUN. JInHENHOE ypaBHEHNE C napameTpoM. KonnuecTBo KOpHEN JTMHEHMHOro ypaBHEHUs. PellieHue TuHENHBIX YpaBHEHUH C
[IapaMeTPOM.

KBaagpaTHoe ypaBHeHHe M €r0 KOPHH
KBagparuele ypaBHeHusa. Henonnbele kBaapaTHble ypaBHEHMsS. JIUCKpUMMHAHT KBaJapaTHOro ypaBHeHus. Popmyna KOpHEH KBagpaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpatHast Teopeme Buera. Pemennie kBapaTHbIX ypaBHEHUN:MCIIOJIb30BaHUE (YOPMYIIBI JJIs1 HAXOXKACHUS KOpHEH,

Fpa(I)I/ILICCKI/Iﬁ MCTOJ PCIICHHA, PA3JIOKCHUC HA MHOKHUTCIIH, 1'[0,[[601) KOpHCﬁ C UCIIOJIb30BAHUECM TCOPEMBbI Buera.KommuectBo KOpHeﬁ KBaApaTHOTO
YpaBHCHHA B 3aBUCUMOCTH OT €ro JUCKPUMHUHAHTA. EI/IKBaI[paTHLIC YpaBHCHUA. YPaBHCHI/IH, CBOJHMEIE K JIMHEHMHBIM U KBaJApPAaTHBIM. KBaI[paTHLIC yp
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TEMATHUYECKOE IINTAHUPOBAHUE

MaremaTuka. 5 kiaace

Tembl pa3aesnoB

KosanuecrBo
Tema wu coxepxanue YACOB XapakrepucTHKa OCHOBHBIX BH/I0B AeATeJIbHOCTH yY4eHHKA
. ypOKa (Ha ypoBHe y4eOHBIX JelcTBHIl)
=~
=
Sl
-
I'maBa 1 22
HarypajibHble ynciia
1 Psn HatypanbHBIX yncen OnuceiBaTh CBOMCTBA HATYPAJIBLHOTO psijia. YuTaTh M 3alIMCHIBATH HATypalbHbIE
41CJla, CPAaBHUBATh U YIIOPSAIOYNBATh UX.
2 Hudps. 3 » P YHOpsa
Pacnio3naBaTte Ha deprekax, PHUCYHKax, B OKpPYXKalOllEM MHUpPE OTPE30K,
Hecarnunas 3aIUCh I . b
IPSIMYIO, J1y4, IJIOCKOCTh. IIpuBOAUTH IpUMEPHI MOAENIEH 3TUX QUTYD.
HaATYpaJIbHBIX YUCEII PAMYIO, JIyH, PHBOJL prMEp 5 N yP
W3mepsaTe aiinHbl OTpe3koB. CTpoUTh OTpEe3KH 3aJaHHOM JUIMHBL. PemaTth
Otpesox 4 3aJ]a4M Ha HAXOKJEHHUE JJIMH OTPE3KOB. BrIpakaTh OHM €IMHULBI IJIMH YEpE3
4 T10CKOCTS. 3 npyrue. [IpuBoauTh npumeps! NprubOpoB co IIKaTaMH. §
Tpsvas. Jya CTpouTh Ha KOOPJAMHATHOM JIy4€ TOUKY C 33JaHHON KOOPJAUHATOM, ONPENEIATh
KOOPJMHATY TOYKH
) [Ixana. 4
Koopaunataslii 1y
6 CpaBHeHue 4
HaTypaJIbHbIX YUCEIl
7 [ToBTOpeHue ull
cucTeMaTu3anus
y4eOHOro MaTepuasa
8 KonTtponsHas 1
pabota Ne 1
I'nasa 2
39

CioskeHne 1 BbIYNTAHHE
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Tembl pa3aesnon

KoauuecTBO

Tema u coxep:kanue 4ACOB Xapakrepucruka OCHOBHBIX BH/I0B AeATeJIbHOCTH Y4eHHKA
. ypOKa (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=
=
2
HATYPAJbHBIX YHCeJl
9 CrnoxeHue HaTypajabHBIX | 5 @opMyIMpOBaTh CBOWCTBA CIIOKECHHMS W BBIYUTAHMS HATypalbHBIX 4YHCEl,
quced. CaoiicTBa 3alMCBIBaTh 3TU CBOWcTBa B BuAe (Gopmyi. [IpuBoauTh mpHUMEpHI YMCIOBBIX
CIIOKECHHUS u OyKBEHHBIX BbIpaKeHHH, (opmyn. CocTaBisTb 4YMUCIOBbIE M OyKBEHHbIE
10 BhrauTanme 6 BBIPAXXEHUS 110 YCIOBUIO }
HATYPANBHBIX THCET 3a/1a4H. PemaTLU YPaBHEHMA HA OCHOBAHHM  3aBHCHMOCTEH  MEXIy
KOMIIOHEHTaMH JIEWCTBUMN CIIO’KEHUS U BblUMTaHMs. Pemarh TekcToBble 3a1aun
11 UYucnossle u 6yKBeHHLI€ 4 C IOMOIIBIO COCTABJICHUSA ypaBHeHHﬁ.
BbIpaXeHUsI. DOPMyJIbI Pacnio3naBate Ha yeprexax M PUCYHKaxX yIilbl, MHOTOYI'OJBHHUKH, B YaCTHOCTH
12 Kowrponsuas pabora Ne | 1 TPEYrOJIbHUKH, IPAMOYTOJIBHUKH. Pacrio3HaBaTh B OKpYKaroIeM MUPE MOJENH
2 3TUX uUryp.
C nmomoIpI0 TpaHCIOPTHPA U3MEPSTh IPALyCHbIE MEDPBI YIVIOB, CTPOUTH YIJIbI
13 YpaBHeHHE 4 3aJJaHHOM TpajyCHOH Mephl, CTPOUTh OUCCEKTPHUCY JaHHOTO  YIJia.
14 VIO O603HAUCHHUE Knaccugunuposars yrisl. KnaccupuiupoBars TpeyroJbHUKH MO KOJIWYECTBY
YITIOB PaBHBIX CTOPOH U MO BUJAaM UX yriioB. ONUCHIBATh CBOICTBA MPSAMOYTOJIbHUKA.
Haxonute ¢ momouipio ¢GopMysn MEepUMETpbl NPSIMOYTOJbHHUKA U KBaJpara.
15 Bupt yrios. swmepenue | 5 Pemars 3a71auu Ha HAXOXKJIEHHWE TEPMMETPOB INPAMOYrOJbHMKA M KBaJIpara,
yriios IPaJyCHOM MEpHI YIIIOB.
16 MHOTOYTONEHUKH. 3 CTpouTh JIOTMYECKYIO IIEMOYKY PaCCYKIEHUH, COMOCTABIATH IOJTYYEHHBIN
PaBHbIe (I)Hrypbl pe3yibTart € yCJIOBUEM 3a/1avu.
17 Tpeyromsmuk  u_ ero | 4 Pacnio3znaBath Gurypsl, UMEIINE 0Cb CHMMETPUU
BU/IBI
18 [TpsiMOYTONBHHUK. 3
Ocb cummerpuu urypsl
19 IToBTOpEHME u|ll
CUCTEeMaTU3aLIHs
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Tembl pa3aesnon
KoimuecTBo
Tema u coxep:kanue 4ACOB Xapakrepucruka OCHOBHBIX BH/I0B AeATeJIbHOCTH Y4eHHKA
. ypOKa (Ha ypoBHe y4eOHBIX JelcTBHUIl)
E
Sl
.
y4eOHOro MaTepuaa
20 Kontponbuas paGora Ne | 1
3
I'maBa 3
YMHoOXKeHHe U e/ieHne 45
HATYPAJIbHBIX YHCeJI
21 YMHO)XEHuE. 5 @opMyIMpOBaTh CBOMCTBA YMHOXKEHUS M JCIEHUS HATypalbHBIX 4YHCEl,
[lepemecturenbHOE 3aMuCchIBaTh 3TU CBOMCTBA B BUJE (popMyil. Pemarh ypaBHEHHS Ha OCHOBAaHUU
CBOMCTBO YMHO>KECHHUS 3aBUCUMOCTEH MeXly KOMIOHEHTaMU apu(METHUECKUX JACHCTBHM.
22 CoueTaTenbHOe ula Haxomute ocTaTok mnpu JeneHuH HarypanbHbIX uyuced. [lo 3amanHOMY
OCHOBAHUIO U IIOKA3aTEN0 CTENIEHU HAXOANUTh 3HaYCHHUE CTEIICHU YUCIIA.
pacrnpenesnTeabHOoe
. Haxoauth miomaau OpsMOYrojibHUKa W KBajgpara C IMOMOUIbIO (OpMYIL.
CBOMCTBA YMHOXEHUS
BrIpakaTh OJHY €IMHULB] IUIOIIAN YEPE3 APYTHUE.
23 Henenne 8 Pacnio3naBaTe Ha 4eprekax M PHUCYHKAX IPSAMOYTOJIBHBIA IapajuleIenuIe],
24 JleseHne ¢ 0CTATKOM 3 nupamuay. Pacno3HaBaTh B OKpYXKawoIeM MHpE MOJEIH JTUX (Uryp.
N306paxaTh pa3BEPTKU MPSIMOYTOJILHOTO NTapasuieenuneia ¥ TMpaMubl.
25 Crenenp uncia 3 Haxonuth 00BEMBI NPSAMOYTOJIBHOTO Napaijenenunena U Kyda ¢ MOMOIIbIO
26 KontponbHas paGora Ne | 1 (bopmyin. Belpaxkars oHM eIMHALBI 00BEMA Yepe3 APYTHE.
4 Pemrate koMOMHATOpPHBIE 331a4H ¢ TIOMOIIBIO TIepedopa BapHaHTOB
27 IImomans. ITmomans | 5
MIPSIMOYTOJIbHHUKA
28 [IpssmoyronbHbIN 4
napajuleJIenunen.
[Tupamuga
29 O0BEM TIPSAMOYTONBHOTO | 5
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Tembl pa3aesnon
KoimuecTBo
Tema u coxep:kanue 4ACOB Xapakrepucruka OCHOBHBIX BH/I0B AeATeJIbHOCTH Y4eHHKA
. yYPOKa (Ha ypoBHe y4eOHBbIX A€l CTBHIH)
E
Sl
.
napajuiejenuneaa
30 KomOunaropusie 3amaun | 4
31 [ToBTOpeHue U
cucTeMaTu3anus
y4eOHOT0 MaTepuana
32 KontponsHast padora Ne | 1
5
I'naBa 4
20
OO0bIKHOBEHHbIE IPOOH
33 [TonaTne OOBIKHOBEHHOM | 6 Pacrnio3HaBaTh OOBIKHOBEHHYIO JpOOb, NMpaBUIbHBIE W HETPaBHIbHBIE APOOH,
npobu CMEIIaHHBIC YUCIIa.
34 TipaprsHELE ul3 YuTaTh M 3a0UCHIBaTh OOBIKHOBEHHBIE APOOH, cMelIanHble yucia. CpaBHUBATh
OOBIKHOBEHHBIE JIpoOU C paBHBIMU 3HaMeHaTenssMu. CKJIaJAbIBaTh U BBIYUTATH
HENpaBWIbHbIE  JpOOU.
o OOBIKHOBEHHBIE JpoOM C paBHbBIMM 3HameHaresnsaMu. [IpeoOpa3oBbIBaTh
CpaBHeHnue pobeit
HENpPaBWIbHYIO  JIpoOb B CMEIIAHHOE  4YHCJIO, CMEIIaHHOE  YHCJO
35 Crnoxenue n BbIYMTAHUE | 2 B HEMPaBWIbHYIO JpoOb. YMeThb 3amuchiBaTh pe3yjibTaT JEJICHUS JABYX
Jpo0ed ¢ OMHAKOBBIMU HaTypaJbHbIX YHCEN B BUJE OOBIKHOBEHHON ApoOH
3HAMEHATEeISIMU
36 Hpoobu wu  nenmenme | 1
HaTYpaJbHBIX YHCEN
37 CMmenranHbIe uciia 6
38 IToBTOpEHME ull
CUCTEeMaTU3aLHs
y4eOHOro MaTepuasa
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Tembl pa3aesnon

KoimuecTBo
Tema u coaep:kaHue 4aCOB XapakTepucruka OCHOBHBIX BHU/IOB NeTeJIbHOCTH yueHHKa
. ypOKa (Ha ypoBHe y4eOHBIX JelcTBHUIl)
S~
=
2
39 KontponsHast padora Ne | 1
6
I'naBa § 55
JecaTnunblie 1podu
40 [IpencraBnenue 5 Pacnio3naBaTh, UMTaTh U 3alMCHIBATh JeCATHYHbIE ApoOu. HasbiBaTh pa3psiibl
0 JECATHYHBIX APOOSIX JECATUYHBIX 3HAKOB B 3aHCH AECATUYHBIX OpobOeil. CpaBHUBATH JAECSITUYHBIC
a1 CpasHenne siccaTnanbix | 4 npoou. OKpyrisTh JECATUYHBIE OPOOW W HATypabHBIE YHUCIA. BBIMOTHATH
pobeii MPUKUAKY } }
pe3yJIbTaTOB BBIYUCICHUN. BBIMOTHATE apudMeTHUeCcKue JEHCTBUS HAaJ
42 Oxpyrnenue qucen. | 3 JECATHYHBIMH JIPOOSIMH.
[Mpuknku Haxoauts cpeanee apupmeTrnueckoe HECKOIbKUX yrcen. [[puBoauTh mpumepsl
43 Fo S —— CpPEeIHUX 3HAYCHWH BEIMYMHBI. Pa3bsiCHATH, YTO TAKOE «OJHMH TPOICHTY.
JIECATHUHBIX APObeii [IpencTaBisTh MPOLEHTHI B BUJE ACCATUYHBIX ApoOel U necATUYHbIE ApoOU B
BUJIC TTPOIIEHTOB. HaX0oANUTh MPOLIEHT OT YKCIa M YHCIIO TI0 €T0 MPOIEHTaM
44 KonTponbnaas pabora Ne | 1
7
45 YMHO)eHue 8
JECSITUUHBIX Apobeit
46 Henenne  aecatuunbix | 10
npobeit
47 KontponsHast pabora Ne | 1
8
48 Cpennee 3
apudmernyeckoe.
Cpennee 3Ha4YEHHE
BEJTUIHHBI

34




Tembl pa3aesnon
KoimuecTBo
Tema wu coaep:xkaHue 4aCOB XapakTepucTHKA OCHOBHBIX BH/I0B AeATeTbHOCTH y4YeHuKa
. ypOKa (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=~
=
Sl
.
49 IIpouenTel. Haxoxnaenue | 5
IIPOLICHTOB OT YHUCIIa
50 Haxoxnenne uymcna mo | 5
€ro MpoLeHTaM
o1 [ToBTOpEeHME ul?2
cucTeMaTu3anus
y4eOHOTo MaTepuana
52 KonTponbnast pabora Ne | 1
9
IloBTOpPEHME
M CHCTEeMATH3ALMNA 22
y4eOHOro MaTepuasa
53 YnpaxHeHus 21
U1l IOBTOPEHUSI Kypca
5 knacca
54 KontponbHast padora Ne | 1

10
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MartemaTuka 6 Kjacc.

Tembl pa3aeiios

Ma H a HH TePUCTH HOBHBIX BU/I0B AeATeJLHOCTH YeHH
Tema cojlepsKaHue XapakTepucTuka OCHO 0 esATeJIbHOC eHHKa
= ypoka Kom1ecTsBo | (ya yposne yuednsix aeiicTBuii)
= 4acos
Sl
.
I'maea 1  deauMocThb 17
HATYPAJIbHBIX YHCeJl
1 [enurenu u KpaTHble @opMyJIMPOBATh ONPEAECICHUS MOHIATUM: IEIUTENb, KPaTHOE, IPOCTOE YMCIIO,
5 TpusHaku gennvocTy Ha | 3 COCTAaBHOE YMCIIO, OOLIUHN JEeNUTeNb, HAMOOMBIINKA OOIIUI JAeNUTeNb, B3aUMHO
10. 5a 5 11 1a 2 NPOCThIE 4YMCiIa, o0Iee KpaTHOe, HauMeHbIee o0IIee KpaTHOE W NPHU3HAKU
’ JIeTMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 IIpusnaku nenumocTu Ha | 3 OnuceiBaTh MpaBWIa HaxXOXKAcHWS HawbOosbmero obmero aenutens (HOM),
9umna3l HauMmensbliero oodmero kparHoro (HOK) HeckoiabKHUX 4YuCeN, pPa3ioKEeHUS
4 [pocThie M COCTABHBIE | 2 HATypaJIbHOT'O YKCiIa Ha IPOCThIE MHOKUTEIH
qucia
) HaubGonpmmii obmmit | 3
JIEeIUTENb
6 Haumenbmiee obmee | 3
KpaTHOE
Konrtponsnas pabora Ne | 1
1
I'maBa 2 OObIKHOBEHHBIE 38
Apoou
7 OcHoBHOE CBOMCTBO 2 dopMyaMpoBaTh ONpENETICHHUs] MOHSATHM: HecokpaTtumas JApoOb, oO0mui
npodu 3HaMeHaTeNb JABYX Jpo0Oeif, B3auMHO oOparHble uucna. [IpuMeHsITh OCHOBHOE
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Tembl pa3aesnoB

Tema wu coaep:kaHue XapakTepucTHKa OCHOBHBIX BH/IOB AeATEJIbHOCTH y4eHHKa
= ypoka Kom1ecTBo | (ya yposne yuednsIx eiicTBuii)
= 4acoB
ol
-
8 Cokpaiienue apooei 3 CBOMCTBO JpoOM 1Jisi cOKpamieHus apobeit. IlpuBoauth apodu K HOBOMY
Tpusenceme mpobeii K 3HameHareno.  CpaBHHMBAaTh  OOBIKHOBEHHBIE  JIPOOH. BoinonHsaTe
OBIMEMy  SHAMEHATENIO apudmeTHyecKre TeUCTBUS HaJl OOBIKHOBEHHBIMH JIPOOSMHU.
CpasHerue 1pobeid ' Haxoauth apoOb OT YWCIa W YUCIIO TIO 33JIaHHOMY 3HAYEHUIO €ro JpoOH.
[IpeoOpa3oBbIBaTh  OOBIKHOBEHHBIC ApoOM B JecsATHYHbIe. HaxomauTtsb
10 CrnoxeHue U BBIYMTAHUE | 5 JECATUYHOE NIPUOJIMKEHNE OOBIKHOBEHHOM IpOoOH
npobei
12 KonTtponbnas pabora Ne | 1
2
13 YMHOXeHUEe Apooeit 5
14 Haxoxnenne apobu ot | 3
yuciaa
15 KonTtponbnas pabora Ne | 1
3
16 B3aumno oOpatHsle | 1
qpcia
17 Henenue npobeit 5
18 Haxoxngenne wuymcima 1o | 3
3HAYEHHUIO €ro Ipodu
19 [IpeobpazoBanue 1
OOBIKHOBEHHBIX  JIpo0eit
B JIECATHYHEIE
20 Beckoneunnie 1
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Tembl pa3aesnoB
Tema wu copepxkanme XapakTepucTHKA OCHOBHBIX BH/10B AesITeIbHOCTH Y4eHuKa
= ypoka Kom1ecTBo | (ya yposne yuednsIx eiicTBuii)
= 4acos
2
HEepUOIUYECKUE
JeCATUYHbIE poOu
21 Hecstuunoe 2
MPUOJIMIKEHUE
OOBIKHOBEHHOMU JpOOH
22 Kontponbnas pabora Ne | 1
4
I'maBa 3 OtHoOmeHuss u 8
NpoONopuMHu
23 OTtHoueHus 2 ®opMyIMpoBaTh ONPEEIICHUS TOHATHI: OTHOIIEHUE, TPONOPLKS, IPOLEHTHOE
o4 Tponopus 5 OTHOWICHHE ~ JBYX “HCEN, MPAMO  NPONOPUHOHANBHBIE M o0paTHO
MPONOPLMOHANIbHBIE BEIUYUHBL. [IpUMEHSATh OCHOBHOE CBOMCTBO OTHOILLEHUS U
25 [TpouenTHoE OTHOWIEHHE | 3 OCHOBHO€ CBOMCTBO mpornopuuu. [IpuBoauTe IpUMEPHI U ONUCHIBATH CBOMCTBA
JBYX YHCET BEJIMYMH, HaXOAAIIUMXCS B TMpsAMOM © OOpaTHOM MPOMOPLHOHATIBHBIX
26 Koutponbhas paGora Ne | 1 3aBUCUMOCTSX. HaXxonuTh NpOLEHTHOE OTHOLIEHUE ABYX YUCEIN. JlenuTh 4ncio
5 Ha MPONOPIUOHATIbHBIE YACTH.
3anuceiBaTh C IOMOIIbIO OyKB OCHOBHBIE CBOICTBa JpoOuW, OTHOLIECHUS,
27 [lpsmass u  oOpatHas | 2 IIPOTIOPLIHH.
IIPOIIOPHHOHAILHEIC AHanu3upoBath HH(POpPMAIHIO, TPEICTABICHHYIO
3aBHCHMOCTH B BUJE CTOJOUYATBIX U KPYroBbIX auarpamm. [IpencraBisats mHpopmanuio B
28 Jlenenue aucna | 2 BUJI€ CTOJOYATHIX U KPYTOBBIX JHArPaMM.
B JIAHHOM OTHOILEHUU [IpuBomuTe mTpuMeEpsl ciay4yailHbIX coObITUH. HaxoauTh BeposSTHOCTH
CJIy4aifHOT'O COOBITHS B OMBITaxX
29 Oxpy»KHOCTb H KpyT 2 C PaBHOBO3MOYKHBIMH HCXOIaMH.
30 JmiHa OKPYXHOCTH. | 3 Pacrnio3HaBaTh Ha yepTexax M PUCYHKAX OKPYKHOCTb, KPYT, LMIMHJIp, KOHYC,
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Tembl pa3aesnoB

Tema wu coaep:kaHue XapakrepucTuka OCHOBHBIX BH/I0B HAeATEeJbHOCTH Y4eHHKA
= ypoKa Koan1ecTBO | (4a ypoBue yueOHbIX AeiicTBHil)
= 4acos
2
[Tnomane kpyra cdepy, ap U ux 31eMeHThl. Pacrio3HaBaTh B OKpPYXKAIOIEM MUPE MOJIENIN 3THX
31 Tmesp, KoHyC, map 1 ¢uryp. Crpouth C IOMOMIbIO LMPKYJIL OKPYXKHOCTb 33[aHHOTO  pajuyca.
N300paxkaTh pa3BEPTKM IpUIMHApa U KOHyca. HaspiBaTh mnpubmmxkEéHHOE
32 JlnarpamMmer 3HaueHue yucna. Haxoauts ¢ nomouiso GopMyil JUIMHY OKPY>KHOCTH, TUIOIIA/lb
33 Cnyuvaiinple  coObITHS. | 3 Kpyra
BepostHocTh
CJIy4aitHOro COOBITHS
34 Kontponbnas padora Ne | 1
6
I'maBa 4 PanmoHaJbHBIC
yucaa M JIeificTBHA HajJ 72
HUMH
35 [TonoxurenvHbie 2 [IpuBoUTE TpUMEPHl HCHOJIB30BAaHUS MOJOKUTEIbHBIX M OTPHULATEIBHBIX
Y OTpULATEIbHBIE YKCIIA qucesn. PopMynupoBaTh ONpENEICHUE KOOPAMHATHOM npsmoi. CTpouTs Ha
36 KoOopIHHaTHAs TpAMas 3 KOOPIMHATHOM NPSAMOM TOYKY C 33JaHHOW KOOPAWHATOW, ONPEIEIATh
KOOpAMHATY TOYKH.
37 Llempie yncrna. 2 XapakTepu30BaTb MHOKECTBO LENbIX unced. OObSICHIATh NOHIATHE MHOXECTBA
PannoHanbpHbIC Yyncaa panMoHaJIbHBIX YHCEI.
38 Moyis qHca @opMyIMpOBaTh ONpeneneHne Moayis uncia. Haxonuts Moayne yucia.
CpaBHUBaTh pallOHalbHbIE YKCIA. BBINOMHATH apumeTHuecKue IeHCTBUS
39 CpaBHeHue uncen 4 Ha/J palMOHAIBHBIMU YHCJIaMU. 3aluChiBaTh CBOMCTBAa apH(PMETHUECKUX
40 KonrpousHas paGota No NeNCTBUI HaJa paluoHaJIbHBIMU 4YHCIaMd B Bujae @opmyn. HaswiBath
7 KO3 PHUIIHEHT OYKBEHHOTO BBIPAXKEHHUS.
[IpuMeHATH CBOICTBA IIPU PELICHUM YpaBHEHHMU. Pemars TEKCTOBbIE 3aa4uul C
41 Crnoxenue 4 IIOMOIIBIO YPaBHEHHIA.
paloOHaIbHBIX YNCEI
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Tembl pa3aesnoB

Tema u copep:kanue XapakTepucTHKA OCHOBHBIX BH/I0B NesiITeJIbHOCTH yY4eHHKa
= ypoKa Koan1ecTBO | (4a ypoBue yueOHbIX AeiicTBHil)
= 4acoB
Sl
.
42 CoiicTBa CIIOXKEHUs | 2 PacriosHaBaTh Ha yepTekax M PUCYHKaxX MEPHEHIUKYISPHBIC U MapajiebHbIe
pPalMOHAIBHBIX YUCEI npsiMble, (QUTYPbI, HIMEIOIINE OCh CUMMETPHUH, LIEHTP CHMMETPHH. YKa3bIBaTh
43 BhaTanme 5 B OKpY)KaloleM Mupe Monenu 3Tux ¢uryp. @opMyaupoBaTh OIpereseHne
NEePICHIMKYIISPHBIX TPSAMBIX H TapaJUICIbHBIX TPSAMbBIX. CTPOUTH C MOMOIIBIO
paLMOHAIBHBIX YUCET
YroJbHUKA TEPIICHANKYIISIPHBIC IPSIMBIE U MTApaIlIeTIbHbIC TPSMBIE.
44 Konrponbnas padora Ne | 1 OOBACHATH U WLTIOCTPUPOBATH MOHATHE KOOPAMHATHON IIOCKOCTH. CTPOUTH
8 Ha KOOPAMHATHOW IJIOCKOCTH TOYKHU C 33JaHHBIMH KOOPAMHATAMH, OTIPENIEIISAT
45 VY MHOYKCHIE 4 KOOpDAWHATHl TOYEK Ha IUIOCKOCTH. CTpOUTh  OTHENbHbIE TpaduKu
PAIHOHATHHBIX YHCET 3QBHCHMOCTCH MEXJY BENUMMHAMH [0 TOUKaM. AHanu3upoBath Tpaduku
3aBHCUMOCTEH MKy BeJTMUYMHAMH (pacCTOsHHE, BpeMsi, TeMIIepaTypa U T. II.)
46 CpolicTBa  yMHOXEHHS | 3
palMoOHATBEHBIX YHCET
47 Koadduunent. 5
PacnpenenurensHoe
CBOWMCTBO YMHOXKEHUS
48 Jlenenve panuoHANBHBIX | 4
qucen
49 Konrtponsnas pabora Ne | 1
9
50 Pemenue ypaBHeHni 5
51 Peurenne 3a1a4 c|6
MTOMOIIBIO YPABHEHUI
52 KontponbHast pabora Ne | 1

10
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Tembl pa3aesnoB
Tema wu comep:xkaHme XapakTepucTHKA OCHOBHBIX BH/I0OB AeATeTbHOCTH yYeHUKa
= ypoka Kom1ecTBo | (ya yposne yuednsIx eiicTBuii)
= 4yacoB
2
53 [lepnenaukynspHbie 3
psIMbIE
o4 OceBass u TueHTpanbHas | 3
CUMMETPHUHU
55 [Mapannenbusie npsiMeie | 2
56 Koopaunarnas 4
TUIOCKOCTh
S7 I'padpuxu 3
58 Kontponbnas padora Ne | 1
11
IloBTOpEHME
CHCTEeMATH3 AU 15
y4eO0HOro MaTepuasa
59 VYopaxkuenus ans | 14
MOBTOPEHMS Kypca 6
KJlacca
60 KonTtponbHast pabora Ne | 1

12
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MareMaTHuka.

Mony Tembl pa3aesnoB
JIb
«AJar
eOpa»
7
KJ1ace
Ne TeMma u coxep:kaHue XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
n/n ypoka (Ha ypoBHe y4eOHBIX AelCTBHIi)
KosanuecrBo
4acoB
I'nasa 1
JInneiinoe ypaBHeHHe 17
€ OJIHOM IepeMeHHOMH
1 BBenenue B anredpy 3 Pacnio3HaBaTh 4KCI0BbIE BBIPAXKEHUS U BBIPAXKEHUSI C IEPEMEHHBIMH,
N JIUHEHbIE ypaBHEHUS. [I[puBOANTE IPUMEPHI BHIPDAKEHUH C IEPEMEHHBIMU,
2 HHHefIHoe YPaBHCHHE C 6 JUHEHHBIX ypaBHEHUNH. COCTABIIATH BHIPAKEHUE C MEPEMEHHBIMU 110 YCIOBUIO
OZIHOM TICPEMCHHOM 3a7jaui. BeIMOIHATE peoOpa3oBaHus BBIPAKECHUA: TPUBOAUTH MOA0OHbIE
3 Pelrtere 3a1a4 ¢ 6 claraemble, pacKpbiBaTh CKOOKH. HaxoauTh 3HaueHue BhIpaXKEeHUS C
TIOMOIIIBO ypaBHEHHUit NepEeMEHHBIMU MTPU 33JJaHHbIX 3HAUYEHUSX NepeMeHHbIX. KitaccuduunpoBath
anreOpandeckue BolpakeHus. ONMCHIBATh LENbIE BBIPAKEHUS.
4 IToBTOpEHUE M 1 DopMyaMpOBaTh ONPENEICHUE TUHENHOrO ypaBHeH . Pemars nuHeiHoe
CHUCTEMAaTU3ALHS ypaBHEHUE B o0uieM Bujie. IHTepnpeTupoBarh ypaBHEHHE KaKk
y4eOHOro mMarepuana MaTEMaTHUYECKYI0 MOJIEIb pealbHON cuTyaluu. ONHUCHIBaTh CXEMY PEIICHUS
TEKCTOBOM 3aJa4y, IPUMEHSATH €€ JUIsl pelIeHus 3a/1a4
5) KonTponbnas pabora 1
Nel
I'naBa 2
Llesible BbIpa:keHUs 68
6 ToX1eCTBEHHO paBHBIE 2 PopMyIHpOBATH:

BBIPpAXKCHUA. ToxnaecTBa

ONpCACIICHUA: TOKACCTBCHHO PABHBIX BBIpa)KeHHfI, TOXKACCTBA, CTCIICHU C
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Tembl pa3aeiioB

Jb
«AJar
edpa»
7
KJace
Ne Tema u conep:kanue XapakTepucTHKA OCHOBHBIX BH/I0OB J1eSITEJIbHOCTH YUYeHHKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIi)
KoauuecTBO
4acoB
7 CrermneHb ¢ HATYpaIbHBIM 3 HATYypaJIbHBIM MOKa3aTelieM, OJJHOWICHA, CTAHIAPTHOT'O BUJIA OJJHOUJICHA,
IoKa3aTejieM K03 uUIMeHTa OJHOWICHA, CTCTICHN OJTHOYICHA, MHOTOYICHA, CTCTICHH
_ MHOT'OYJIEHA;
8 CpoticTpa crenenu ¢ 4 CBOICTBA: CTEIICHU C HATypaJIbHBIM MTOKA3aTEJIeM, 3HAKa CTCIICHH;
HaTypaJIbHbIM MpaBHJIa: JOKA3aTeNbCTBA TOKACCTB, YMHOXKEHHS OJJHOUIEHA HA MHOTOUJIEH,
TTOKa3aTeIeM YMHOKEHHSI MHOTOYJIEHOB.
9 ORHOWIEHE 4 Jloka3bIBaTh CBOMCTBA CTEIIEHU C HATYPAJIbHBIM MTOKa3aTeaeM. 3anichiBaTh U
JTIOKA3bIBaTh (JOPMYJIBL: IPOU3BEACHUS CYMMBI U Pa3HOCTH JIBYX BBIPKEHUH,
10 MHoOTro4IeHbI 2 pPa3HOCTH KBaIPaTOB JIBYX BBIpAKEHUH, KBaJpaTa CyYMMBI U KBaJIpaTa pa3HOCTH
JIBYX BBIPAXXCHUH, CYMMBI KYOOB U Pa3HOCTH KyOOB JBYX BBIPAKCHHIM.
11 Croxenue 1 BMHTAHNE 5 BrruncnsaTe 3HaUeHHE BBIpAXEHHH ¢ TepeMeHHbIMU. [IpuMeHsTh cBOlicTBa
MHOTOHJICHOB CTETICHH IS IpeoOpa3oBaHsl BRIPAKECHUN. BRIMOTHITE YMHOKEHUE
12 KontponsHas paGora Ne 1 OJIHOYJICHOB U BO3BEJIEHUE OJTHOUWICHA B CTENEeHb. [[pUBOAUTH OTHOUIIEH K
2 CTaH/JIaPTHOMY BHJTy. 3aITUCHIBATh MHOTOYICH B CTAHJAPTHOM BHJIC,
OTIpeIeNATh CTENeHb MHOTOWIeHA. [IpeoOpa3oBbIBaTh MPOU3BEACHUE
13 YMHOXEHHE OJHOUIIEHA 5 OJTHOYIEHA ¥ MHOTOYIEHA; CYMMBI, Pa3HOCTH, IPOM3BEICHHS IBYX
Ha MHOTOYJIEH MHOTOYJICHOB B MHOTOWIEH. BBIMONHATE pa3ioxeHne MHOTOWIeHA Ha
MHOKHUTEIH CIIOCOOOM BBIHECEHHUS OOIIETO MHOYKUTENS 32 CKOOKH, CIIOCOOOM
14 YMHOKEHHE MHOTOWIEHA 5 N
TPYIIHAPOBKHU, IO (OPMYyIIaM COKPAIIEHHOTO YMHOKEHUS U C IPUMEHEHHEM
Ha MHOTOHICH HECKOJIBKUX crtoco0oB. Mcnob30BaTh ykazaHHBIC TPEOOpa30BaHUs B TIPOIECCEe
15 PasioKEHHE 4 pellleHus ypaBHEHUH, TI0Ka3aTeIbCTBA YTBEPKICHUHN, PEIICHUS TEKCTOBBIX

MHOTOYJICHOB Ha
MHOXUTENN. BriHeceHue

3a1a4
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Tembl pa3aeiioB

JIb
«AJIr
edpa»
7
KJiace
Ne Tema u conep:kanue XapakTepucTHKA OCHOBHBIX BH/I0OB J1eSITEJIbHOCTH YUYeHHKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIi)
KosnuyecTBo
4yacoB
001Iero MHOXKHTES 32
CKOOKH
16 Paznoxenne 4
MHOTOYJICHOB Ha
MHOKHTENIH. MeTon
TPYIIUPOBKH
17 KonTponbnas paborta No 1
3
18 [TpousBenenne pazHOCTH 4
U CYMMBI JIBYX
BBIPAKECHUI
19 PazHocTh KBasIpaToB 3
JIBYX BBIpaKCHHIA
20 KBazpar cymmsl 5
W KBaJ[paT Pa3HOCTH
JIBYX BBIPaKCHHIA
21 [TpeoOpa3zoBanue 4

MHOI'O4JICHA B KBaJapaT
CYMMBI WJIN PA3HOCTHU
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Tembl pa3aeiioB

JIb
«AJIr
edpa»
7
KJ1acc
Ne Tema u conep:xanue XapakTepucTHKA OCHOBHBIX BH/J0B JeSITEJIbHOCTH YYeHHKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIi)
KoimuecTBo
4acoB
JIBYX BBIpQXKEHUM
22 KonTponbnas paborta No 1
4
23 CymMa 1 pa3HOCTb 3
KyOOB JIByX BBIpaKCHHIA
24 [IpumeneHue pa3TuIHbIX 5
CIOCO0O0B Pa3I0KEHUS
MHOTrOYJIEHA Ha
MHOKUTENH
25 [ToBTOpEHUE 1 2
CUCTEMATH3aLM
yueOHOro Marepuasa
26 KonTponbhas padbora Ne 1
5
I'maBa 3
DyHKIMT 18
27 CBs13u MeXIY 4 [IpuBOAMTE IPUMEPHI 3aBUCUMOCTEN MEKly BENIMYMHAMU. Paznuyars cpenun

BCIIMYHMHAMMU. (I)YHKI_II/ISI

3aBHCUMOCTEM (1)}’HKI_[I/IOH3.J'IBHBIC 3aBHUCHUMOCTH.
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Mony Tembl pa3agesoB
Jb
«AJr
edpa»
7
KJ1acc
Ne Tema u conep:xkanue XapaKkTepuCcTHKA OCHOBHBIX BH/IOB J1eATeIbHOCTH YYeHHKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIi)
KoimuecTBo
4acoB
28 CriocoOblI 3a1aHUs 4 OnuchIBaTh NOHATHUS: 3aBUCUMOM U HE3aBUCUMOM NEpeMEHHbIX, QYHKILIUHY,
byHKIUN apryMeHnTa (yHKIHHU; CIIOCO0BI 3a1anus GyHKInu. GopMynmupoBaTh
olpeeneHus: o0acT onpeaeaeHus GyHKINUU, 00JacT 3HaYeHU QyHKIUH,
29 ['papux pynxunm 3 rpaduka QyHKIUHU, THHEHHOW (QYHKINH, IPSMON IPOTIOPLIHUOHATBHOCTH.
30 JIuneitnas GyHKIHs, eé 5 Bbruucnare 3HaueHue (byHKI_II/II/IU 110 33JaHHOMY 3HAQUYEHUIO apryMeHTa.
rpacuK 1 cBOHCTBA CocraBisath Tabaupl 3HaYeHUH QyHKIUU. CTpouTh Tpaduk GyHKINH,
3ajjaHHOM TabmuuHo. [To rpaduky GyHKIMH, SBISIOLIEHCS MOJIENBIO PEATILHOTO
31 [ToBTOpeHue n 1 IpoLecca, OIpeaeIaTh XapaKTepUCTHKH 3TOro nporecca. CTpouts rpaduk
CHCTEeMaTH3aIHs JTUHEWHON (QYHKIMHU U MPSIMOI MponopIroHaibHOCTH. ONMUCHIBaTh CBOICTBA
y4yeOHOro MaTepuaia THX PYHKIUH
32 KonrtponsHas pabora Ne 1
6
I'naBa 4
Cucrembl THHEHHBIX o5
ypaBHeHMii
¢ ABYM# NepeMeHHbIMH
33 VYpaBHeHUs ¢ ABYMS 3 [TpuBOANTE MPUMEPHL: YpaBHEHHUS C IBYMs IEPEMEHHBIMU; TIMHEHHOTO
TIepEMEHHBIMH YpaBHEHHUSI C IBYMSI IEPEMEHHBIMU; CHCTEMBI JIBYX JTMHEHHBIX YpaBHEHHHA
- C IByMsI IEPEMEHHBIMH; pPEaJIbHBIX MPOLIECCOB, JIJIs1 KOTOPBIX YpaBHEHHE C
34 JluHeiHOe ypaBHEHHE C 4

ABYMS ICPEMCHHBIMHA U

JIBYMsI IIEPEMEHHBIMU WM CUCTEMA YPaBHEHUU C JByMS IEPEMEHHBIMU
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Tembl pa3aeiioB

JIb
«AJIr
edpa»
7
KJ1acc
Ne Tema u conepxanue XapakTepucTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIi)
KoimuecTBo
4acoB
ero rpaduk SABJISIIOTCA MAaTEMATUUECKUMU MOJICIISIMH.
- Onpenensrp, ABJISETCS JI Mapa YUCEI PEIICHUEM IaHHOTO YPaBHEHUS C ABYMSI
35 Cucremsbl ypaBHEHUH ¢ 4 HepEMEHHBIMI.
ABYMs TIEPEMEHHBIMH. DOPMYJHPOBAT:
I'paduueckuii meton ONpEeIeTICHUs: PEIIEHUS] YPABHEHHUS C IByMs IEPEMEHHBIMU; YTO 3HAYUT
PCHICHI CHCTEMBIL IBYX PEIIUTh ypaBHEHUE C IBYMS TIEPEMEHHBIMH; IparKa YpaBHEHHUS C TBYMSI
JIMHCHHBIX yPaBHCHUH € MIEPEMEHHBIMU; JIMHEHHOTO YPaBHEHHUS C IBYMS [IEPEMEHHBIMU; PEILICHUS
ABYM3 HIEPCMCHHBIMN CHUCTEMBI YPAaBHEHHH C IByMS IIE€PEMEHHBIMU;
36 PelieHne cHcTeM 3 CBOMCTBA YpaBHEHUH C ABYMS IEPEMEHHBIMH.
ITMHEHHBIX YpaBHEHHUil OmnuceIBaTh: CBOWCTBa rpaduka JMHEMHOTO YpaBHEHUS B 3aBUCHUMOCTH OT
METOIOM IOICTAHOBKH 3HAYECHUU E(OB(i)(l)I/II.[I/IeHTOB, rpaduuecKuil METOJ] pEIIeHHs] CHCTEMBI IBYX
YpaBHEHUU C ABYMS IEPEMEHHBIMH, METO/ TIOJICTAHOBKH M METO/I CII0KEHUS
37 Pemenue cucrem 4 JUISl pEILIEHUs CUCTEMBI ABYX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.
JIMHEUHBIX YPaBHEHUN Crpouts rpaduk JUHEHHOTO ypaBHEHUS C IByMs IlepeMeHHbIMU. Periath
METOJIOM CJI0KEHUS CHUCTEMBI JIBYX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU.
Pemats TekcTOBBIE 3a/1a4M, B KOTOPBIX CUCTEMA IBYX JIMHEWHBIX YPaBHEHUH C
38 Pemenme 3azad ¢ 5 JIBYMsI [IEPEMEHHBIMU SIBJIIETCSI MATEMATHUYECKON MOJIEBIO PEaTbHOTO
TIOMOIIIBI0 CHCTEM MpoIriecca, 1 MHTEPIPETHPOBATH PE3YNIHTAT PEIICHUSI CUCTEMBI
JUHEWHBIX YpaBHEHUHN
39 [ToBTOpEeHUEe 1 1

CUCTEMATH3aLM
yueOHOro Marepuana
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Mony Tembl pa3agesoB
JIb
«AJIr
edpa»
7
KJ1acc
Ne Tema u conep:xanue XapakTepucTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIi)
KosnuyecTBo
4acoB
40 KonTponbnas paborta No 1
7
IToBTOpPEHUE H
CHCTEMATH3ALNSA 8
y4eOHOro MaTepuaJia
41 YnpaxHenus nis 7
MOBTOPEHHUSI Kypca
7 Kjacca
42 Wrorosast KOHTpOIbHAS 1
pabota
Marematuka
Mopnyas «Anredpa» 8 kiace
Ne Tembl pazaeio Tema u conepxanue XapaKkTepuCcTHKA OCHOBHBIX BU/I0B J1eAITEJIbHOCTH YYeHHKA
n/n ypoOKa (Ha ypoBHe y4eOHBIX AelCTBHI)
KosmuectBo
4acos
I'naBa 1 44
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TeMmbl pa3aenoB

Tema u coaepikaHue

XapaKTepnchca OCHOBHBIX BUI0OB JI€ATCJIBHOCTH YYCHUKA

n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIA)
KosnuyecrBo
4yacos
PanuonanbHble BhIpaKeHUs
1 Panmonanesueie qpoou 2 Pacrio3naBaTth 11ei1ble paliioHaIbHbIEe BRIPAXKEHUS, JPOOHbBIE palliOHAIILHBIC
~ BBIPQXXCHHUS, IPUBOJIUTH IPUMEPHI TAKUX BBIPAKCHU.
2 OcHoOBHOE CBOHCTBO 3 DOpPMYTHPOBATS:
palOHAIbHOI 1pobu OTIpE/ICIICHUS: PAIIMOHAIBHOTO BBIPAXKCHHS, TOMYCTUMBIX 3HAYCHUN
3 O — 3 MIEPEMEHHOM, TOXK/IECTBEHHO PaBHBIX BBIPAXKEHUMN, TOKAECTBA, PABHOCUIIBHBIX
PAIHOHATBHBIX POBEii ¢ YpaBHECHUI, PAIIMOHAIILHOTO YPABHEHHSI, CTETICHH C HYJIEBBIM ITOKa3aTelieM,
ONMHAKOBBIMY CTETEHH C IEJIBIM OTPHUIIATEeIbHBIM MTOKa3aTeIeM, CTAaHAapTHOIO BU/IA YKCIIa,
3HAMEHATEISIMH 00paTHON IPONOPLUOHATIBHOCTH;
CBOIICTBa: OCHOBHOE CBOMCTBO pallMOHAIBHOM APOOH, CBOWCTBA CTETICHU C
4 CrnoXeHHE U BhIUNTAaHHUE 6 .
PAIMOHATHHBIX TpOGeii I[EJTBIM TI0Ka3aTesieM, ypaBHEeHUH, QyHKIHUH Y = ” ;
C pa3sHRIMH HpaBmiIa: CJIOKEHHUS, BEIYUTAHUS, YMHOKEHUS, JICICHHs Ipo0eii, BO3BEICHUS
3HAMCHATEIISIMHU JPOGH B CTETEHb;
5 KoHTpossHas pa6ora Ne 1 yCJIOBHE paBeHCTBA JIpOOH HYIIIO.
1 Jloka3bIBaTh CBOMCTBA CTEIICHH C IICJIBIM ITOKA3aTeleM.
OmnuceiBaTh rpadUyecKuil METO] peIIeHHs YPaBHEHHM ¢ OJTHOM MepeMEHHOM.
6 YMHOXEHUE U JCIICHUE 4 [IprMeHsSI T OCHOBHOE CBOMCTBO pallMOHAIBHOM JIpOOH /ISl COKpAICHUS
panoHaIBHBIX APOOEii. u ipeobpazoBanus Apodei. [IpuBoauTs 1podu k HoOBoMYy (001IEMY)
Bossenenue 3HameHaTeno. HaxoauTs cymMmy, pa3HOCTh, TPOU3BEJCHUE U YaCTHOE APOOEH.
paIMOHATILHOM POOH B BBIOMHATE TOXKAECTBEHHBIE TPEOOPA30BAHMSI PAIIMOHATILHBIX BBIPAKEHUH.
CTETICHb Pemarth ypaBHEHHS ¢ IEPEMEHHON B 3HaMeHaTele Ipo0u.
[TpuMeHsITh CBOMCTBA CTETICHH C IIeNIBIM MOKa3aTeeM [l mpeoOpa3oBaHus
7 ToxnecTBeHHbIE 7 BBIPAKEHTI.
npeodpa3oBaHHUs 3anuceIBaTh YKCIIA B CTAHAAPTHOM BHJIE.
parroHaIbHBIX k
BBIPAKEHUH BrimonasaTe mocTpoeHue u ureHue rpaduka QyHKIUA Y = "
8 KonrtpomnsHas pabora Ne 1
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Ne Tembl pa3zaeioB Tema u conepxanue XapakTepuCcTHKA OCHOBHBIX BUJIOB /1eAITEJIbHOCTH YYeHHKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIA)
KoauuyecTBoO
4acoB
2
9 PaBHOCHIBHEIE 3
ypaBHEHHUS.
PanmmonansHbie
ypaBHEHUS
10 CreneHs ¢ IeIbIM 4
OTPHUIIATEIILHBIM
okKasarejieM
11 CBolicTBa cTeneHn 5
C LEJIBIM ITOKa3aTeaeM
12 k 4
DOyHKIUA Y =—
X
u e€ rpadux
13 KonTponbhas padora Ne 1
3
I'masa 2
KBaaparnbie KopHM. 25
JedcTBUTEILHBIE YHCJIA
14 OyHKIHSA Y = x2 3 OnuceIBaTh: MOHATHE MHOKECTBA, DIIEMEHTA MHOKECTBA, CIIOCOOLI 3a1aHUs
u e€ rpadux MHOECTB; MHOKECTBO HATYPAIbHBIX YHCEI, MHOKECTBO IIE€JIbIX YUCET,
MHOECTBO PAallUOHATIBHBIX YUCEN, MHOXKECTBO IEMCTBUTENBHBIX YHCEIl U CBSI3U
15 KBanpaTHble KOpHHU. 3

Apudmernueckuit
KBaJpaTHBIA KOPEHb

MCXKAY 9TUMH YUCIIOBBIMHU MHOXKXCCTBAMH,; CBA3b MCKIY 0ECKOHEUYHBIMUA

JACCATHYHBIMHA I[pO6$IMI/I " palluOHAJIbHBIMHA, UPPALIMOHAJIBHBIMU YU CJIaMU.
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TeMmbl pa3aenoB

Tema u coaepikaHue

XapaKTepnchca OCHOBHBIX BUI0OB JI€ATCJIBHOCTH YYCHUKA

n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIA)
KoimuecTBo
4acoB
16 MHO0XeCTBO U €ro 2 Pacnio3naBaTh panimoHaibHbIE U UppalMOHaIbHbIE yucia. [I[puBoauTe mpumepsl
AJIEMEHTHI palOHaIbHBIX YUCEN U UPPALMOHATIBHBIX YHCE.
3anuceIBaTh C MOMOIILI0 (POPMYIT CBOMCTBA IEUCTBUH C NIEHCTBUTEIBHBIMU
17 [TonMHOXECTBO. 2 T ——
Onepauuu Han DopMyIIUpPOBATH:
MHOKECTBAMN OTIpeNieNIeHus: KBaApAaTHOTO KOPHS U3 YKCia, apu()METHIECKOTO KBaIPaTHOTO
18 YlCoBbIE MHOKECTBA 2 KOpHSI U3 YMCia, paBHBIX MHOKECTB, ITOJMHOKECTBA, IEPECEUEHUSI MHOXKECTB,
00BbEeIMHEHHS MHOYKECTB;
19 CaoiicTBa 4 cBOMCTBA: GYHKIMHM y = X2, apuMETHUECKOTO KBAAPATHOTO KOPHS, (hyHKIIHH
apuQMeTUIECKOro y = Jx.
KBaJIpaTHOTO KOpHA Jloka3bpIBaTh CBOMCTBA apU(PMETUUYECKOTO KBAJPATHOTO KOPHSI.
20 Tox1ecTBeHHbBIE 5 Ctpouts rpadukn GyHKIHHA y =X’ H Y = Jx.
npeobpa3oBaHus [TpuMeHsITh MOHATHE ApUPMETHISCKOTO KBAIPATHOT'O KOPHSI JIJISl BEIYUCIICHUS
BBIPAKCHUH, 3HAYECHUN BBIPAKEHUM.
COACpKaInX VYrpouaTh BeIpakeHus, cofepxKalire apupmeTnyeckrue KBaipaTHble KOPHU.
KBaZIpaTHBIC KOPHH Pemars ypaBHeHns. CpaBHUBATh 3HaYEHMsSI BBIDAKEHUIN. BBINONHATD
npeoOpa3oBaHre BbIPAKEHUH ¢ IPUMEHEHNEM BbIHECEHUSI MHOKUTENS U3-T10]]
21 Dynxums Y =/x 3 3HaKa KO B
PHs1, BHECEHUSI MHOXKUTENS 1O/ 3HaK KOPHs. BhINOMHATH
u € rpaduk OCBOOOXICHUE OT UPPAIIMOHAILHOCTH B 3HAMEHATEJIe IpO0OH, aHATHN3
COOTHOUIEHUH MEXAY YMCIOBBIMU MHOKECTBAMU U UX 3JIEMEHTaMHU
22 KonTponbHas pabota No 1
4
I'masa 3
KBanparnbie ypaBHeHus 26
23 KBagparHbie ypaBHEHHUS. 3 Pacno3naBaTh 1 IpUBOAUTH PUMEPHI KBAIPATHBIX YPABHEHUI pa3IMUHbIX

Perienne HemoHBIX
KBaJPaTHBIX YpaBHEHUM

BUJIOB (ITOJIHBIX, HEMOJIHBIX, IPUBEAEHHBIX ), KBaJPAaTHBIX TPEXUIICHOB.
OnuceiBaTh B 00I1IEM BHJIE PEIICHNE HETIOIHBIX KBAIPATHBIX YPABHEHUI.
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TeMmbl pa3aenoB

Tema u coaepikaHue

XapaKTepnchca OCHOBHBIX BUI0OB JI€ATCJIBHOCTH YYCHUKA

n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIA)
KoimuecTBo
4acoB
24 dopmyna KOpHEH 4 dopMyIHpOBaTH:
KBaJPaTHOTO yPaBHEHUS OTIpENICJICHNUs: YPaBHEHUS TIEPBO CTETIEHH, KBaIPATHOTO YPaBHEHHUS;
KBaJPaTHOr0 TPEXUWIEHA, JUCKPUMUHAHTA KBAaJPATHOI'O YPAaBHEHUS U
25 Teopema Buera 3 KBaJPaTHOTO TPEXUIEHA, KOPHS KBaJPaTHOTO TPEXUiIeHa; OMKBaAPaTHOTO
26 KonrponbHas pabora No 1 YpaBHCHHA, )
5 CBOICTBA KB/IPATHOTO TPEXUIICHA;
TeopeMmy Buera u o6paTHyto eif Teopemy.
27 KBanpatnblit TpéxuseH 3 3anuceIBaTh M JJOKa3bIBaTh (POPMYITy KOPHEH KBaJpaTHOTO YPAaBHEHUSI.
- HccnenoBaTh KOJIMYECTBO KOPHEH KBaJIpaTHOTO ypaBHEHHUS B 3aBUCMOCTH OT
28 Pemenne ypaBHeHuUH, 5 3HaKa ero JUCKPUMHUHAHTA.
CBOZIAMIMXCA K Jloka3biBaTh TeopeMbl: Buera (npsimyro u 00paTHY10), O pa3ioKeHuu
KBA/IpaTHBIM KBaJPaTHOTO TPEXUWIEHA HA MHOXHTEJIH, O CBOMCTBE KBAAPATHOTO TPEXWICHA
YPaBHCHUAM C OTpULIATEIbHBIM TUCKPUMUHAHTOM.
29 ParoHa bHbIC 6 OnwuceIBaTh Ha MPUMEPaX METOJI 3aMEHBI IIEPEMEHHOM ISl PELICHUS
ypaBHEHUS KaK YPaBHEHHIH.
MaTeMATHYECKHe MOJIENH HaxonnuTs KOpHU KBaJpaTHBIX YPAaBHEHUN pa3Iu4HbIX BUIOB. [IpuMeHATH
peallbHbIX CHTYaLHil TeopeMmy Buera u o6patHyto eif TeopeMy. BBINONHATE pa3nokeHue
KBaJpaTHOTO TpEXUWIeHa Ha MHOXHUTEIH. HaxoMuTh KOpHHU ypaBHEHHUH,
30 Konrponbnas pabora No 1 KOTOpbIE CBOAATCS K KBaApaTHbIM. COCTaBIAThH KBaJIpaTHbIE YPaBHEHUS U
6 YpaBHEHHMsI, CBOJISIINECS K KBAJAPATHBIM, SIBJISFOIINECS MaTEMAaTHYECKIMU
MOJIEJISIMU PEAJIbHBIX CUTYyallui
IToBTOpPEeHUe N cucTeMATH3ALMA
y4e0HOro MaTepuaJia 7
31 YrpaxueHus s 6
MOBTOPEHUS Kypca
8 xmacca
32 KonTponbhast paborta Ne 1
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Ne Tembl pazaeiioB Tema u conepxanue XapaKkTepucTHKA OCHOBHBIX BH/J0B J1eSITEJIbHOCTH YYeHHKA
n/n YpOKa (Ha ypoBHe yUeOHBIX JeilcTBHIA)
KoimuecTBo
4acoB
Maremartuka.
Moayab «Aaredpa» 9 kiace
Tembl pazaesioB Tema u conep:xxanue KonuyectBo XapakTepucTHKA OCHOBHBIX BH/I0B JeSITeIbHOCTH YYCHHKA
Ne ni/m ypoka 4acoB (Ha ypoBHe y4eOHBIX el cTBHIi)
I'masa 1
HepasencrBa 20
1 YucnoBsle HEPABEHCTBA 3 PacriozHaBaTe 1 NpUBOANUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C
N IIEPEMEHHBIMU, JINHEVUHBIX HEPABEHCTB C OJTHOM NTEPEMEHHOM, IBOMHBIX
2 OcHoBHBIE CBOWCTBA 2 HepABEHCTB.
YHUCJIOBBIX HEPABEHCTB DOPMYITHPOBATH:
3 CJ10KEHHe 1 YMHOKEHHE 3 OTIPE/ICICHNS: CPABHEHMS ABYX HHCEll, PEIICHNs HEPABEHCTBA C OJIHOU
YHCIOBBIX HEPABEHCTB. IIEPEMEHHOM, PABHOCHJIBHBIX HEPABEHCTB, PELIEHUSI CUCTEMBI HEPABEHCTB C
OlleHHBAHNE 3HAYCHHS OLLH?IZ NepeMEeHHOM, 001acTH onpeieNIeHHsI BEIPAXKEHUS;
BBIPAKEHHS CBOMCTBA YMCIJIOBBIX HEPABEHCTB, CIIOKEHUS U YMHOKEHHS YACIIOBBIX
HEPABEHCTB
4 HepasenctBa ¢ ogHoi 1 Jloka3bIBaTh: CBOMCTBA YHMCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
IIEPEMEHHOMN YMHOXEHHUH YUCIIOBBIX HEPABEHCTB.
Pemate nuHeliHbIE HEPABEHCTBA.
5 Pemenue HepaBeHCTB € 5
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OJIHOM IIEPEMEHHO.
YucaoBble IPOMEKYTKH

3anuceIBaTh PEIICHUS HEPABEHCTB U UX CUCTEM B BUJI€ YHCIOBBIX
POMEXKYTKOB, 00bEIUHEHUS, IEPECEUCHUSI YUCIOBBIX TPOMEXKYTKOB. Pemarp
CHUCTEMY HEPaBEHCTB C OJIHOM nepeMeHHOM. O1leHMBaTh 3HAUEHUE BHIPAXKCHUSI.

6 CreTeMbl JTAHCHHBIX 5 N300paxaTh Ha KOOPAMHATHOM MPSIMOI 3a/laHHBIC HEPABEHCTBAMH YHMCIIOBbIE
HEPABEHCTB C O1HO TPOMEIKYTKH
IIepEMEHHOMN
7 KontponbHas padota No 1
1
I'nasa 2
KBaaparnunas pynkuus 38
8 [ToBTOpenue u 3 OmnuceiBaTh NOHATHE (PYHKIUH KaK IPaBUJIA, YCTAHABIMBAIOLIETO CBA3b MEXKIY
pacipeHue CBeACHUH 0 AJIEMEHTAaMH JIBYX MHOXECTB.
byHKININ dopMyIupoBaTh:
- orpeneNieHus: Hyls () YHKIIMH; TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA (DYHKIIHH;
9 CoiicTsa QynKin 3 ¢byHKIIMY, Bo3pacTatomiei (yObIBarolieil) Ha MHOXKECTBE; KBaJpaTUIHON
10 Kak mocTpouTh rpaduk 3 (1)YHUKIII/II/I; KBa/[paTHOrO HEPABEHCTB;
byrxmm y = kf(x), ecnm CBOMCTBA KBaIpaTUYHON (YHKLUY;
W3BECTEH rpaduk MpaBWJIa NOCTPOEHUS IrpaUKOB (PYHKIMN C TOMOILBIO TpeoOpa3oBaHMii BUa
Gyskmn y = f(x) f(x) — f(x) +b;
f(x) — f(x + a); f(x) — kf(x).
11 Kak nocrpouTts rpapukn 4 Crpourts rpaduku GpyHkuuil ¢ nomolIusko npeodbpasosanuii Buza f(x) — f(x) +
dynkimit y = f(x) + b ;
ny=1f(x+a), ecnu f(x) — f(x + a); f(x) — kf(x).
U3BECTEH rpauk Crtpourts rpaduk kBaapaTuuHoi pyHkuuu. [1o rpadguky kBagpaTHUHON
byHKIMU (yHKIMM ONUCHIBATD €€ CBOMCTBA.
y = f(x) OnwuceIBaTh CXeMaTHYHOE PACIIOIOKEHHE TTapaboIIbl OTHOCUTEIHHO OCH
abcIuce B 3aBUCUMOCTH OT 3HaKa cTapiiero KoagpQuureHTa u IMCKpUMHUHAHTA
12 KBanpatuunas ¢pyHkIus, 6 --
; - COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
€€ rpaguK U CBOHCTEA Pemrate KBajpaTHbIE HEPABEHCTBA, UCIIOJIB3YS CXEMY PACIIOJIOKEHUS MapadoIbl
13 KoHTposbHas pabota Ne 1 OTHOCHTEJIBHO OCH abcuuce.
2 OmnwuceiBath rpaduuecKuii METO PELICHUsI CUCTEMBbI ABYX YPAaBHEHHI C IByMs
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14 Pemienue kBagpaTHbIX 6 MEPEMEHHBIMH, METO/ ITOICTAHOBKU U METOJI CIIOKEHHUSI IS PELICHUS CUCTEMBI
HEpPaBEHCTB JIBYX YpPaBHEHUH ¢ ABYMS IEPEMEHHBIMHU, OHO U3 KOTOPBIX HE SIBIISIETCS
N JIMHEHHEBIM.
15 CHCTeMbl ypaBHEHHH ¢ 6 Pemare TekcTOBBIE 331a4M, B KOTOPBIX CHCTEMa JIByX YPaBHEHUH C IBYyMs
ABYMI TICpCMCHHBIMH IepeMEeHHBIMH SBIAETCS MATEMATHIECKOH MOJIENIbIO PealbHOTO MpoIecca,
16 Pewenue 3a1a4 5 Y UHTEPIIPETUPOBATh PE3YJIbTAT PELICHUS CUCTEMbI
C MIOMOMIbIO CUCTEM
YpaBHEHUI BTOPOU
CTENEeHU
17 KontponbHas padora Ne 1
3
I'naBa 3
DJieMeHThI NPUKJIATHON
MaTeMaTHKHU 20
18 Maremarnueckoe 3 [IpuBOIUTE IPUMEPBI: MATEMATUYECKUX MOJECIICH pealbHBIX CUTYALIU;
MO/JICJINPOBaHUE NPUKJIAJHBIX 3a/1a4; MPUOIMKEHHBIX BEIMYHMH; UCIIOIb30BAHUS
- KOMOWHATOPHBIX TPAaBUJI CyMMBI U TIPOM3BEICHUS; CITyYaiiHbIX COOBITHIA,
19 1lponeHTHEIE pacyeTHl 3 BKJII0Yasl JOCTOBEPHbIE U HEBO3MOXKHBIE COOBITHS; OIBITOB C
20 TTpuGAMKEHHEIe 2 PaBHOBEPOSTHBIMHU HCXOAAMU; IPECTABICHUS CTATUCTHYECKUX JAHHBIX B BHJIE
e —— TabJMLl, AUarpamMmm, rpauKoB; UCIOIb30BAHUS
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINX SBIICHHIA.
21 OcHoBHbIE TIpaBUIIa 3 ®opMynHpOBaTH:
KOMOHWHATOPUKH ornpezeneHus: abCONMIOTHON NOTPEIIHOCTH, OTHOCUTEIbHON MOTPEIIHOCTH,
JIOCTOBEPHOT'0 COOBITHS, HEBO3MOXKHOT'O COOBITHUS; KIIACCUYECKOE ONpeIeIeHUe
22 qaCTOTa U BEPOSATHOCTD 2 BEPOSTHOCTH,
CIy<aHHOro COORITHA MpaBujIa: KOMOMHATOPHOE MPaBUIIO CyMMbI, KOMOMHATOPHOE MPaBUIIO
23 Kunaccuueckoe 3 HPOU3BEACHN. 5
olIpe/ieNeH e OmnwuceIBaTh 3TAIbl pelIeHUs! MPUKIIATHOM 3a1auH.
BEpOATHOCTH [MosicHATE U 3QITHCBIBATD (bopMyITy CIIOXKHBIX MTPOIEHTOB. [IpoBOANTE
MIPOLICHTHBIE PACUETHI C UCTIOJIB30BAHUEM CJIOXKHBIX MPOLIEHTOB.
24 HauanbHble cBeieHUs O 3
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CTaTUCTUKC

HaxoauTs TOYHOCTH NPUOIMKEHNUS IO Ta0IUIe PUOIKEHHBIX 3HAYSHU I
BeJIMYMHBL. VIcI01p30BaTh pa3auuHble (POPMBbI 3aITUCH TPUOIINKEHHOTO

25 Kontponbras pabora Ne 1 3Ha4YeHUs BeNUYMHbBI. OLEeHUBATh NPUOTMKEHHOE 3HAUEHUE BEJTMUNHBIL.
4 IIpoBOUTH ONBITHI CO CiTydyalHbIMM UcXoaaMu. [10sCHATE U 3anMChIBaTh
(opMyITy HAXOXKAECHUS YaCTOTHI CIIy4aifHOTO COOBITHS. ONUCHIBATH
CTaTUCTUUYECKYIO OLIEHKY BEPOSITHOCTH cllydaiiHoro coobitus. Haxonuts
BEPOSITHOCTH CIYYaiiHOTO COOBITHS
B OIIBITAX C PABHOBEPOATHBIMU UCXOJIAMH.
OnwuchIBaTh ATAIbI CTATUCTUYECKOTO HuccieaoBanus. OGopMisiTe nHPOpMALIKIO
B BUJie Ta0MIl ¥ 1uarpaMM. M3Biekats HHPOPMALIKIO U3 TAOIUL U TUarpaMM.
HaxoauTs 1 npuBOANUTE IPUMEPHI UCIIOJIB30BAHUS CTATUCTUYECKUX
XapaKTepUCTUK COBOKYITHOCTH JIJaHHBIX: CpPEHEE 3HaU€HUEe, MOJ1a, pa3Max,
Me/MaHa BbIOOPKU
I'naBa 4
YuciioBbIe MOCIE0BATEIHLHOCTH 17
26 Yucnossle 2 [IpuBOAMTE IpUMEPHI: MTOCIIEI0BATEIBHOCTEN; YHCIOBBIX
MIOCJIE0BATEIBHOCTH TI0CJIEIOBATEIBHOCTEH, B YACTHOCTH apU(PMETUIECKON B TEOMETPUIECKOM
IIPOrPECCHUil; UCIOIb30BaHU MOCIIEI0BATEIBHOCTEN B PEANILHOM KU3HH; 3a/]a4,
21 Apudmernyeckas 4 B KOTOPBIX PACCMaTPUBAIOTCS CYMMBbI C OECKOHEUHBIM YUCJIOM CJIaraeMbIX.
Tiporpeccui OnuceIBaTh: MOHATHS MTOCJIEN0BATEIBHOCTH, YWIEHA I10CIIEI0BAaTEIBHOCTH;
28 CyMMa N [IepBbIX WICHOB 3 CIOCOOBI 337JaHMsI TTOCJIEOBATEIbHOCTH. § }
apubMeTHIecKoit Bbruucnare 4ieHsl Mocie0BaTeIbHOCTH, 3aJaHHOM (popMyItoii n-ro ujaeHa uiu
IPOrpeccHu PCKYPPCHTHO.
DopMyIMpPOBaTH:
29 I'eomeTrprueckas 3 ornpezeneHus: apupMeTHIecKom nporpeccun, TeOMeTpUIECKON MPOrpeccuu;
nporpeccus CBOWCTBA YWIEHOB r€OMETPUYECKOI U apu(MeTHUECKON mporpeccuil.
3anaBaTh apu(PMETUYECKYIO U TEOMETPHUUECKYIO ITPOTPECCUU PEKYPPEHTHO.
30 Cymma n niep BBIX HIICHOB 2 3anuchIBaTh U MOSICHATH (POPMYJIBI OOLIET0 WieHa apuPMETHIECKON 1
TCOMCTPHHCCKOH F€OMETPUYECKON ITPOTPECCUM.
fporpeccu 3anuchIBaTh U JOKa3bIBaTh: (POPMYIIBI CyMMBI Nl IIEPBBIX WICHOB
31 CyMMa GeCKOHEIHOH 2 apu(MeTHyecKoil 1 reoMeTpUUECKOi mporpeccuii; Gopmybl, BeIpaxkaronine

FCOMeTqueCKOﬁ

CBOWCTBA WICHOB apu(PMETUUECKON U TEOMETPUUECKOM MPOTPECCHIA.
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IPOTrpeccuu, y KOTOPOH | Boraucnare cymmy 6€CKOHEUHOM reOMEeTPHUECKOM MPOrpeccuu, y KOTOpoi | q |
ql<1 < 1. IlpeacraBnsaTh G€CKOHEUHbIE IEPUOINYECKHE IPOOH B BUJE

OOBIKHOBEHHBIX
32 KontponbHas padora Ne 1

5

IloBTOpPEHME U cUCcTEMATH3ALNS 7
Y4eOHOro MmarepuaJjia

33 YrpaxHeHus 1ist 6
MTOBTOPEHHS Kypca
9 kiacca

34 KontponbHas pabora Ne 1
6

Maremaruka
Monayab «I'eomerpus». 7 Kiace

TeMbl pa3aenoB
=
= Tema u conep:xxanue KosanuecrBo XapaKkTepucTHKA OCHOBHBIX BHI0B JeSITEJIbHOCTH YYCHHKA
P ypoka 4acoB (Ha ypoBHe y4eOHBIX JeilcTBUIl)
I'nasa 1
IIpocreiimme reoMeTpu4ecKue 15
(urypsl u ux cBoiicrea
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TeMmbl pa3aenoB

E Tema u conepkanue KosaunuyectBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYeHUKA
P ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
1 Touku u npsMbIe 2 [TpuBOIUTE IPUMEPHI TEOMETPUIECKUX HUryp.
OnuceIBaTh TOUKY, MIPSIMYIO, OTPE30K, JIy4, YTrOJ.
2 OTpe30K u ero JInHa 3 DOpPMYITHPOBATS:
3 JIy4. Vron. Usmepenne 3 ONPE/IENCHUA: PABHbIX OTPE3KOB, CEPE/IMHbI OTPE3KA, PACCTOAHUA MEXKIY
YIJI0B JBYMsI TOUKaMHU, TOTIOJHUTENbHBIX JIydel, pa3BEPHYTOIO yIja, paBHBIX YIJIOB,
OMCCEKTPUCHI yIia, CMEXKHBIX U BEPTUKAIBHBIX YTITIOB, IEPECEKAIOIINXCS
4 CmexHble 1 3 MPSIMBIX, IEPIECHANKYIISIPHBIX MPSIMBIX, IEPIICHINKYISpa, HAKJIOHHOM,
BEPTUKAIBHBIC YTJIIBI PacCTOSIHUSL OT TOUYKHU J0 MPSMON;
CBOICTBA: pacHOJIOKEHUS TOUEK Ha MPSIMOM, U3MEPEHUSI OTPE3KOB U YIJIOB,
5 lepnenmaxynsaprsie 1 CMEXHBIX U BEPTUKAJIbHBIX YIJIOB, IEPIEHAUKYISPHBIX IPSIMBIX; OCHOBHOE
[IpAMBIC CBOMCTBO IIPSIMOIA.
6 AKCHOMBI 1 Knaccudunuposats yrisl.
Jloka3pIBaTh: TEOPEMBI O NIEPECEKAIOIINXCS MPSAMBIX, O CBOMCTBAX CMEXHBIX U
7 ITosTOpenune n 1 BEPTUKAJIbHBIX YIJIOB, O €IMHCTBEHHOCTH NPSIMON, NEPIEHANKYISIPHON JaHHOMN
CHUCTEMATH3aLKs Y4EOHOTO (crmydaif, Korja TouKa JICKHUT Ha JAaHHOU MPSMOH ).
Marepuaia Haxonuth nnuHy oTpe3ka, rpalyCHYI0 MEpY yrIila, UCIOJIb3ys CBOMCTBA MX
8 Konrtponsnas padora Ne 1 1 ;gMepeHHH' N
300paxaTh ¢ MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB F€OMETPUUECKUE
(bUrypsl: OTpe30K, J1y4, yroil, CMEXKHbIE U BEPTUKAIbHbIE YIJIbI,
NEePIEeHIUKYIIIPHBIE IPSIMbIE, OTPE3KU U JTYUH.
ITosICHATB, YTO TaKOE AKCMOMA, OIIPEEITICHHE.
Pematp 3a1aun Ha BEIYHMCIICHUE U JJOKA3aTEIbCTBO, POBOJISI HEOOXOAMMbBIE
JI0Ka3aTeNbHbIE PACCYKICHUS
I'nasa 2
TpeyronbHuku 18
9 PaBHbIE TPEYTrONBHUKH. 2 OnuchIBaTh CMBICI TMOHATHSI «paBHBIE PUTYPBDY. [IpUBOAUTH MPUMEPHI paBHBIX
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TeMmbl pa3aenoB

E Tema u conepkanue KosaunuyectBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYeHUKA
P ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BricoTa, mennana, dburyp.
OuccekTpuca N300paxaTh 1 HAXOUTHh Ha PUCYHKaX PaBHOCTOPOHHUE, paBHOOEIpEHHbIE,
TPEYroJbHUKA IPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYTOJIbHUKU U UX
z _ 3JIEMEHTBI.
10 1lepBbiii 1 BTOpOH 5 KnaccugummpoBars TpeyroJbsHUKH 110 CTOPOHAM H YTIIaM.
MIPU3HAKU PABEHCTBA DOPMyIHPOBATE:
TpCYTOILHUKOB OTIpeJIeNIeHUs: OCTPOYTOIBHOTO, TYIIOYTOIBHOTO, MPSAMOYTOIBHOTO,
11 PaBH0Ge ipeHHbIi 4 paBHOOEIPEHHOT0, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB;
TPEyTONBHHK U €ro OMCCEKTPUCHI, BEICOThI, MEAMAHBI TPEYTOJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
CBOICTRA CEepPEeIMHHOrO MEePIICHINKYJISIpa OTPE3Ka; NEPUMETPA TPEYTrOJIbHUKA,
CBOICTBa: paBHOOEPEHHOTO TPEYrOJIbHUKA, CEPEITMHHOTO MEPIEHANKYIISIpa
12 [Ipuznaku 2 OTpEe3Ka, OCHOBHOT'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;
paBHOOEIPEHHOTO IIPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, pABHOOEIPEHHOIO TPEYTOJIbHUKA.
TPEeYroJbHUKA Jloka3bpIBaTh TEOPEMBI: O EAMHCTBEHHOCTH NPSIMOiA, IEPIEHIUKYIIAPHOU
N JAaHHOM (cilydail, Korja To4Ka JIKHUT BHE JaHHOW NPSIMOM); TpU MpU3HAKa
13 Tperuii npusHax 2 paBeHCTBA TPEYTrOJIbHUKOB; TIPU3HAKN PaBHOOEAPEHHOTO TPEYTOJIbHUKA;
PaBCHCTBA TPEYTOIILHUKOB TEOPEMBI O CBOMCTBAX CEPEAMHHOIO NEPIIEHIUKYJIIApa, paBHOOEIPEHHOTO U
14 TeopeMsl 1 PaBHOCTOPOHHETO TPEYrOJIbHUKOB.
Pa3bscHATH, 4TO TaKOe TEOpEMa, OIUCHIBATh CTPYKTYPY TeopeMbl. OOBSACHSTD,
15 IToBTOpEHUE N 1 KaKyI0 TEOpEMY Ha3bIBaIOT 0OpAaTHOW JaHHOM, B UEM 3aKJIFOYAETCSI METO/
CHUCTEMATH3aLKs y4EOHOTO JI0Ka3aTeNnbCTBa OT MPOTUBHOTO. IIpUBOAUTE IpUMEPHI HCIIONIB30BAHMSI TOTO
MaTtepuaia MeTo/a.
Pemars 3a1aun Ha BBIYMCIEHUE U IOKA3aTEIbCTBO
16 KontponsHast padora Ne 2 1
I'naBa 3
ITapaniesbHbIe IPAMBIE. 16

CymMma yrJioB TpeyrojibHUKa
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TeMmbl pa3aenoB
=
= Tema u conepkanue KosaunuyectBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYeHUKA
P ypoOKa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
17 [TapamienpHble npsMbIe 1 Pacnio3naBaTh Ha yeprexax IapauleiIbHbIC IPSIMBIE.
18 - ) N300pakaTh ¢ HOMOILBIO JINHEHKHU U yTroJbHHUKA NapajulebHbIE MIPSIMBbIE.
PHU3HAKH OmnwuceiBaTh yribl, 00pa30BaHHBIE IPU NEPECEUEHUN JBYX MPAMBIX CEKYIIEH.
[1apAJUIEIBHOCTH MPSIMBIX DOPMYITHPOBATE:
19 CBOJiCTBA NApAIIETbHBIX 3 OIIPEEICHUS: TapAJUICIbHBIX IIPSMBIX, PACCTOSIHUSA MEXAY NTapaJuleIbHbBIMU
TPAMBIX NPAMBIMH, BHEIIHETO yIila TPEYTONIbHUKA, THIIOTEHY3bI 1 KaTeTa;
CBOWCTBA: MAPAJUIETBHBIX MPSIMBIX; YTIIOB, 00Pa30BaHHBIX MPH ITEPECEUCHUN
20 Cymma yriioB 4 NapaJUIEIbHBIX IPAMBIX CEKYIEH; CyMMBI YIJIOB TPEYTOJIbHUKA; BHEILIIHETO
TPEYrOJIbHUKA yIJla TPEYrOJIbHUKA; COOTHOLIEHUN MEXAY CTOPOHAMHU U yriaMu
1 a - 5 TPEYrOJbHUKA; IPSIMOYTOJIBHOTO TPEYTOJbHUKA; OCHOBHOE CBOMCTBO
PAMOYTOJILHBIN MapaJUICIIbHBIX MIPSMBIX;
TPCYTOJIbHHIK IIPU3HAKU: IapPAJUIEIbHOCTH IIPSIMBIX, PABEHCTBA MPSAMOYTOJIBHBIX
22 CsaoiicTBa 2 TPCYTOJILHAKOB.
IPSIMOYTOJIBHOTO JloKa3bIBaTh: TEOPEMBI O CBOMCTBAX MapaJIEIbHBIX MIPSAMBIX, O CYMME YIJIOB
TpeyroNbHAKA TPEYTOJIbHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYrOJIbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYTOJIBHUKA, TEOPEMBI O CBOMCTBAX
23 [ToBropenue n 1 IPSMOYT'OJIBHOI'O TPCYT'OJIbHUKA, IIPU3HAKM ITAPAJUICIIBHBIX IIPSIMBIX, PABCHCTBA
cucreMaTu3anus yueOHoro IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Marepuana Pemate 3a1a4n Ha BEIYKMCIIEHUE U JOKA3aTEIbCTBO
24 Kontponbnas padota Ne 3 1
I'nasa 4
OKpYyKHOCTb U KpYT.
I'eomeTpnyeckne NoCcTpoeHUs 16
25 I'eomerpuyeckoe mecTo 2 ITosicHATB, YTO TaKoO€ 3a7a4a Ha IOCTPOEHUE; TEOMETPUYECKOE MECTO TOYEK

ToueK. OKpYKHOCTb U

(I'MT). ITpuBoauts npumeps: I'MT.
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TeMmbl pa3aenoB

E Tema u conepkanue KosaunuyectBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYeHUKA
P ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
Kpyr N300pakaTh Ha pUCYHKAX OKPYKHOCTb U €€ DJIIEMEHTHI; KaCaTeIbHYIO K
z OKPY’KHOCTH; OKPY’KHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U OKPYKHOCTb,
26 Hexotops1e cBoHCTBa 3 ONMCAHHYIO OKOJIO Hero. OnuchIBaTh B3aUMHOE PaCIOI0KEHUE OKPYKHOCTH U
okpykHocTu. KacarenpHas MPAMO.
K OKpy’KHOCTH @opMyIHpPOBATH:
27 OmucaHHAs ¥ BIMCAHHAS 3 ONPEIENEHUA: OKPYKHOCTH, KPYTa, HX SJIEMEHTOB; KacaTelbHOH K
OKpY/KHOCTH OKPY’KHOCTH; OKPY?KHOCTH, OIMCAHHOH OKOJIO TPEYTOJbHIKA, OKPYXKHOCTH,
TpeyrofbHUKa BIIMCAHHOW B TPEYTOJIbHUK;
CBOICTBa: cepeAMHHOrO nepreHauKyspa kak ' MT; 6uccekTpucsl yria kak
28 3aayu Ha IOCTPOEHUE 3 I'MT; xacaTeiabHOI K OKPYKHOCTH; AMAMETPA U XOP/Ibl; TOUKH IepeceUeHUs
CEpPEIMHHBIX NEPIEHANKYJIIIPOB CTOPOH TPEYTIOJIbHUKA; TOUKH I1IEpECECYCHUS
29 MeTon reomeTpuIeCKIX 3 OHMCCEKTPUC YIIIOB TPEYrOJIbHUKA;
MCCT TOTICK B 3a/latax Ha IIPU3HAKYU KacaTeIbHOM.
T10CTpOCHHC Jloka3bIBaTh: TEOPEMBI O CEPEIMHHOM NEPIIEHANKYJIISpE U OUCCeKTpuUCe yria
30 TloBTOpEHNE U 1 kak 'MT; o cBoiicTBax KacvaTenLHofI; 00 OKpPY>KHOCTH, BITUCAHHON }
CHCTEMATH3ALHS yIeOHOTO B TPEYTOJIbHUK, OTMCAHHOM OKOJIO TPEYrOJIbHUKA; IPU3HAKU KACATEIbHOM.
Matepuana Pemate OCHOBHBIE 33141 HA TOCTPOEHUE: ITIOCTPOEHUE yTila, PABHOTO
JTAHHOMY; IIOCTPOCHHE CEPEINHHOIO NEPIIEHANKYIISIPA JAHHOTO OTPE3Ka;
31 Kontponsnas pabora Ne 4 1 IIOCTPOEHHUE MIPSAMOM, POXOIALICH Yepe3 JaHHYIO TOUKY U IEePIECHIUKYIAPHOU
JAHHOW MPSIMOM; TOCTPOEHNUE OMCCEKTPUCHI JAaHHOTO yTJja; OCTPOEHUE
TPEYroJIbHUKA 10 ABYM CTOPOHAM M YIUIy MEXAY HUMH; I10 CTOPOHE U ABYM
MIPUJIEKAIINM K Hell yriiaM. Pemrate 3amaun Ha noctpoenue merongoM I'MT.
CTpouTh TPEYroJIbHUK 110 TPEM CTOPOHAM.
Pemate 3a1aum Ha BEIYMCIIEHHE, JOKA3ATEIbCTBO U TOCTPOECHUE
O0001IeHNEe U cCHCTEMATH3ALUA 3

3HAHMH YYALIHUXCH
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TeMmbl pa3aenoB
=
= Tema u conepkanue KosaunuyectBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYeHUKA
P ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
32 [ToBTOpenue n 2
CUCTEMaTHU3alMs Kypca
reoMeTpuu 7 Kiacca
33 Hrorosas 1
KOHTpOJbHast pabota
Marematuka

Mopnyas «I'eomerpus». 8 kiace

TeMbl pa3aenoB
=
= Tema u conepxanue | KoamuectrBo XapakTepucTHKA OCHOBHBIX BUIOB AEATEIbHOCTH YYEHUKA
< ypoka 4acoB (Ha ypoBHe y4eOHBIX el cTBHIi)
I'masa 1
YeTbIpEéXyroJbHUKH 22
1 YeThIpEXYrobHUK U 2 [TosicHATB, YTO TaKO€ YETHIPEXYTONbHUK. OMUCHIBATH 3JIEMEHTHI
€ro dJIEMEHTBI YETBIPEXYTOJIbHUKA.
) ) Pacnio3HaBaTh BBIMYKJIbIE U HEBBIMTYKJIIBIE YETHIPEXYTOJIbHUKH.
Hapa}nnenorpaMM. N300paxaTh 1 HAXOUTHh Ha PUCYHKAX YETHIPEXYTOJIHHUKU PA3HBIX BHIOB M HX
CrolicTa JIEMEHTEL.
rnapajienorpamMmma DOPMYJIHPOBATS:
3 TTpusHaku 2 ONpeeNeHUs: MMapauIeIorpaMMa, BEICOTHI TapaJlIeIorpaMmma;
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TeMmbl pa3aenoB

=
= Tema u conepkanue | KoamuecTtBo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
S yYpoKa 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
napajuiesiorpaMma npSMOYTOJIbHUKA, poMOa, KBaJipaTa; CpeAHe JIMHUH TPEYroJbHUKA; TPaIeLnHy,
BBICOTBI TPANELUH, CPEIHEN JTUHUU TPANELHH; [IEHTPAJIILHOIO yria
4 [IpsimoyronbHUK 2 .
OKPYXHOCTH, BIMCAHHOI'O yIJIa OKPYXHOCTHU; BIIMCAHHOTO U OIIMCAHHOTO
5 Pom6 2 4ETHIPEX yTONIbHHKA;
CBOIICTBa: MapajiesorpaMmma, npsIMOyrojbHUKa, poM0a, KBaJpara, CpeIHUX
6 Ksanpar 1 JIMHUN TPEYroJIbHUKA U TPAINELMH, BOUCAHHOTO YIJia, BHUCAHHOTO U
7 K 5 1 ONMCAHHOI'O YETHIPEXYTOJIbHUKA;
NOIIHPOHI’HM pabota MPU3HAKU: TTapaJuIesIorpaMMa, IPSIMOYTOJIbHUKA, poMOa, BIMCAHHOTO U
o .
- ONMCAHHOT'O YEThIPEXYTOJIbHUKA.
8 CpenHsis IMHHS 1 Jloka3bIBaTh: TEOPEMBI O CyMME YIJI0OB YETHIPEXYTOJbHUKA, O IPAlyCHOU Mepe
TpeyroJbHUKA BITHCAHHOTO YIUIa, O CBOHCTBAX M MPH3HAKAX NapajuieNorpaMma,
MPsIMOYTOJIbHUKA, poMOa, BHIUCAHHOTO U OMKMCAHHOTO YEThIPEX YT OJIbHUKA.
9 Tpanerms 4 IIpuMeHATh U3ydeHHBIE ONPEEICHUS, CBOMCTBA ¥ IPU3HAKHU K PEIICHMIO 3a]1a4
10 LlenTpanbHbie 2
Y BIIMCAHHBIE YTJIbI
11 Bnucanusie u 2
OIHMCaHHbIE
YETBIPEXYTOJBHUKH
12 KonTtponbHas pabora 1
No 2
I'maBa 2
IMoxo6ue TPeyroJibHUKOB 16
13 Teopema daneca. 6 dopmynupoBaTh:

Teopema o

OMpCACIICHUC HOI[O6HBIX TPECYTrOJIbHUKOB;
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TeMmbl pa3aenoB
=
= Tema u conepkanue | KoamuecTtBo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
S yYpoKa 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
IPONOPLUOHAIBHBIX CBOICTBA: MEMaH TPEYroJIbHUKA, OMCCEKTPHUCHI TPEYTOJIbHUKA,
OTpe3Kax MIEPECEKAIOIIMNXCA XOP/, KacaTeIbHON U CEKYILEH;
14 5 1 MPU3HAKH TTOJJ00US TPEYTOJIbHUKOB.
Ilonobubie Jloka3bIBaTh:
TpeyrONbHIKN TeopeMsl: Daneca, 0 MPONOPIHOHABHEIX OTPE3KAX, O CBOMCTBAX MEIHaH
15 TlepBbiit MpH3HAK 5 TpeYrobHuKa, OHMCCEKTPUCHI TPEYTOJIbHUKA; § §
MO106HS TPEYTONBHUKOB CBOIICTBa: MEepeCceKarOLXCs XOp/, KacaTelbHON U CeKyIIel;
MPHU3HAKU TT0J1I00US TPEYTOJIbHUKOB.
16 Bropoii u Tpetun 3 IIpuMeHATh U3ydEHHBIE ONPEECICHUS, CBOMCTBA U IPU3HAKH K PEIICHUIO 3a]a4
MPU3HAKHU TT0100MS
TPEYTOJIbHUKOB
17 KonTponbnas paborta No 1
3
I'naBa 3
Pemenne npsiMoyroJibHbIX 14
TPEyroJibHMKOB
18 Mertpuueckue 1 dopMynHpOBaTH:
COOTHOILIECHUS ONpe/ieNICHUs: CUHYCa, KOCUHYCA, TAHT€HCa, KOTAaHT'€HCa OCTPOTro yriia
B MIPSIMOYTOJIbHOM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TpEeYroJbHUKE CBOIICTBA: BBIpAXKAIOIINE METPUYECKUE COOTHOUICHHSI B IPSMOYTOJIbHOM
19 T - 5 TPEYTOJIbHUKE U COOTHOLIEHUSI MEXAY CTOPOHAMU U 3HAUYCHUSIMU
eopema [ugaropa TPUTOHOMETPUIECKUX (QYHKITUN B MPSIMOYTOJTHHOM TPEYTOIHbHUKE.
20 KoHTpomsHas paboTa 1 3anuchIBaTh TPUTOHOMETPUYECKIE POPMYJIBI, BEIPAKAIOIINE CBA3b MEKITY
Ne 4 TPUTOHOMETPUYECKUMH (DYHKIUSMHU OJTHOTO M TOTO K€ OCTPOro yria.
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TeMmbl pa3aenoB
E Tema u conepkanue | KoamuecTtBo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
S yYpoKa 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
21 Tpuronomerpudeckue 3 Pemate npsiMOyTroyibHbIE TPEYTOJIbHUKHU.
(GYHKIIUM OCTPOTO yriia Jloka3bIBaTh:
MPSIMOYTOJIBHOTO TEOpPEMY O METPUUECKUX COOTHOILIECHHUSX B MPSMOYTOJIbBHOM TPEYTOJIbHUKE,
TpEeYroJbHUKA teopemy [ludaropa;
(hopMyJIBI, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OJTHOTO U TOT'O
22 Pemenne 3 K€ OCTPOro yria.
TIpAMOYTOJIBHBIX BbIBOIUTE OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO M 3HAYCHUS CUHYCA,
TPCYTOJLHIKOB KOCHHYCAa, TAHT€HCA U KOoTaHreHca juis yrioB 30°, 45°, 60°.
23 KoHTposbHas pabota 1 [TpuMeHsITh H3yUCHHBIE ONPEACTICHUS, TEOPEMbI H (POPMYIIBI K PEIICHUIO 331a9
Ne 5
I'nasa 4
MHOroyroJibHuKH. 10
Il1omaab MHOTOYT0JIbHUKA
24 MHOTOYTOJTbHUKH 1 [TosicHATB, YTO TaKO€ IUIOIIA/ b MHOTOYTOJbHUKA.
OnuceiBaTh MHOTOYTOJIBHUK, €T0 SJIEMEHTHI; BHITYKJIbIe U HEBBITYKJIbIE
25 ITonsarue mwiomnagu 1 MHOTOYTOJHHHUKH.
MHOTOYTOJIbHHAKA. N300paxaTh 1 HAXOUTH HA PUCYHKAaX MHOTOYTOJIBHHUK U €TO SJIEMEHTHI;
I1nowans MHOTOYTOJIbHUK, BITUCAHHBIA B OKPY)KHOCTh, 1 MHOTOYTOJIbHUK, OTTICAHHBII
TIpAMOYTOJILHITKA OKOJIO OKPYKHOCTH.
26 Tnommams 2 dopMyIHpOBaTh:
MapaiienorpamMma OTIpEIeTICHHS: BIUCAHHOTO ¥ OMMMCAHHOTO MHOTOYTOJIbHUKA, TUIOIIA I
MHOTOYTOJIbHUKA, PABHOBEIHKUX MHOTOYTOJEHUKOB;
27 IImomans 2 OCHOBHBIE€ CBOMCTBA IUIOIIA MHOTOYTOJIbHHKA.
TPEyroJIbHUKA Jloka3bIBaTh: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-YTOJIbHUKA, TIOIIATN
MPSIMOYTOJIBHUKA, TUTOMIAAN TPEYTOIbHUKA, TJTOMIATH TPATICIHH.
28 [Tnomanp Tpanenun 3
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TeMmbl pa3aenoB

=
= Tema u conepkanue | KoamuecTtBo XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
S yYpoKa 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
29 Konrtponbnas padora 1 [TpuMeHsITh U3yYCHHBIE ONIPEACTICHUS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 33129
Ne 6
IloBTOpEHUE U 6
cUcTeMaTH3aUMs
yuyeOHOro marepuajia
30 VYnpaxxHeHus s 5
MMOBTOPEHHUS Kypca
8 Kitacca
31 KontponbHas pabota 1

Ne 7
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MartemaTuka
Monayasb «I'eomeTpusi». 9 kiaacc

TeMmbl pa3aenoB

=
= Tema u conepxanue | KoauuecTrBo XapakTepuCcTHKA OCHOBHBIX BU/IOB /IeITEJIbHOCTH YYeHUKA
S YpOKa 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
I'naa 1
Pemienue TpeyroibHMKOB 16
1 Cunyc, KOCUHYC, 2 @opMyIMpPOBATH:
TAaHT€HC U KOTAHT'€HC OIpeieNICHUs: CUHYCa, KOCUHYCAa, TAHI€HCa, KoTaHreHca yria ot 0° no 180°;
yria ot 0° no 180° CBOMCTBO CBSI3U JJIMH JIMArOHAJIEH U CTOPOH HapaJijiesorpamma.
> T 3 @opMyIHpOBaATh U Pa3bACHITH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
copeMa KOCHHYCOB BrruucisaTe 3HaueHrE TPUTOHOMETPUUECKOM (PYHKITUU yIJia 10 3HAYEHUIO
3 Teopema CHHYCOB 3 OJIHO M3 €ero 3a/IaHHbIX (QYHKIUH.
dopMynHpOBaTh U JOKA3IBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIICJICTBUS U3
4 Pemenue 3 TEOpPEMbI KOCUHYCOB U CUHYCOB, O TUIOLIAJN OMIMCAHHOTO MHOTOYT'OJIbHUKA.
TPEYrOJIbHUKOB 3anuckIBaTh U JI0KA3bIBATh (DOPMYIIBI 17151 HAXOXKIECHUS TIJIOIIA N
5 o 4 TPEYroJIbHUKA, PAINYCOB BIIMCAHHOW U ONMUCAHHOM OKPYKHOCTEN
OPMYyJIBI UL TPEYTOJIbHUKA.
HAXOXJICHHA TUIOMa ! [TpuMeHsITh U3ydeHHBIE ONPEAETICHHS, TEOPEeMbI U (POPMYIIBI K PEIICHUIO 3a1a4
TpEeyroJbHUKA
6 KonTtponbHas padora 1
Ne 1
I'nasa 2
IIpaBU/IbHBIE MHOTOYTOJIbHUKH 8
7 [IpaBuibHbBIE 4 [TogcHATB, 4TO TaKOE LIEHTP U LIEHTPAIBHBIN Yo NPaBUILHOTO

MHOT'OYTOJIbHUKHU U HX
CBOWCTBA

MHOI'OYT'OJIbHUKA, CEKTOpP U CETMEHT Kpyra.
PopMyIHpOBATH:
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TeMmbl pa3aenoB

l\: Tema u conepxkanue | KoamuecTtBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
< ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
8 JlnuHa OKPY>KHOCTH. 3 oTpeieNIeHue MPaBHUIIbHOTO MHOTOYTOJIbHHKA,
[Inomane kpyra CBOMCTBA MMPAaBUJILHOI'O MHOTI'OYTOJIbHHUKA.
Jloka3pIBaTh CBOMCTBA IPABUIIbHBIX MHOTOYTOJIbHUKOB.
9 Koutponbhas pabora 1 3anuchIBaTh M Pa3bACHATH (YOPMYIIBI JTMHBI OKPYKHOCTH, ILTOMIAIN KPYyTa.
Ne2 3anuceIBaTh M JOKA3bIBaTh (POPMYIIBI JUIMHBI AYTH, TUIOIIAIN CEKTOPA,
(dbopMyIIbI IJIs1 HAXOXKICHUS paJuyCcOB BIUCAHHOW U ONMUCAHHOW OKPY>KHOCTEH
IIPaBUJIBHOT'O MHOT'OYTOJIbHUKA.
CTpouTh C MOMOUIBIO HUPKYJIS U JIMHEWKU NTPaBUIIbHbIE TPEYTOJIbHUK,
YeThIPEXYTOJbHUK, IIECTUYTOJIbHUK.
[TpuMeHsITh U3ydeHHbIE ONPEAETICHHS, TEOPEeMbI U (POPMYIIBI K PELICHUIO 3324
I'naBa 3
JexapToBbl KOOPAUHATHI HA
IUIOCKOCTH 11
10 Paccrosnue mexny 3 OnuceiBaTh NPSIMOYTOJIBHYIO CUCTEMY KOOPAMHAT.
JBYMsI TOUKaMH C dopMyIMpoBaTh: ONpeAeieHue ypaBHEHHs PUTypbl, HEOOXOIUMOE U
3aJlaHHBIMH JIOCTaTOYHOE YCJIOBUS NMApAJUIETbHOCTH JBYX MPAMBIX.
KOOpJIUHATaMH. 3anuchIBaTh U JI0Ka3bIBaTh (POPMYJIbI PACCTOSHUS MEX]Y IBYMSI TOUKaMH,
Koopaunats! cepeauHbl KOOpJIMHAT CEpPEIMHBI OTPE3Ka.
OTpe3Ka BbIBOIUTH ypaBHEHHE OKPYKHOCTH, 00lIIee ypaBHEHHE PSIMOi, ypaBHEHUE
IPSIMOM C YIJIOBBIM KO3 (PUIIMEHTOM.
111 YpapHeHue Gurypsl. 3 Jloka3bIBaTh HEOOXOAMMOE U JOCTATOYHOE YCIOBHUS MapaJlJIeIbHOCTH JIBYX
VYpaBHeHHe TPAMBIX.
OKpY#HOCTH [TpuMeHATH U3ydYeHHBIE OIpeIesIeHUs], TEOPeMbI U (POPMYJIIBI K PELICHUIO 3aa4
12 VYpaBHeHHE MpsMO 2
13 VYrnoBoil ko3 puireHt 2
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Tembl pasaeiioB

=
= Tema u conepxkanue | KoamuecTtBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
S ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
IpsAMON
14 Kontponbnas padora 1
Ne 3
I'nasa 4
BexTopsbl 12
15 [Tonstue BekTopa 2 OnuceiBaTh NOHATHUS BEKTOPHBIX U CKAJIIPHBIX BeIn4uH. WutocTpupoBaTh
MIOHSITUE BEKTOPA.
16 Koopaunats! BekTopa 1 dOPMYIHPOBAT:
17 CIIOKeHNE 1 2 ONpeIeNICHUs: MOAYJIsl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB,
BEIYMTAHUE BEKTOPOB KOOpJMHAT BEKTOpa, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
IIPOTUBOINOJIOKHBIX BEKTOPOB, YMHOKEHHUSI BEKTOPA HA YNCJIO0, CKAISIPHOTO
18 YMHOK€EHUE BEKTOpa 3 IIPOU3BE/ICHUS BEKTOPOB;
Ha YuCII0 CBOMCTBA: paBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIOKEHUS
19 C BEKTOPOB, KOOPAMHAT BEKTOPa CyMMbI U BEKTOpa Pa3HOCTHU JBYX BEKTOPOB,
KaJIApHOC KOJUIMHEApHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpA HA YUCIIO, CKAJIIPHOTO
TIPOM3BCICHUC MIPOM3BENIECHNUS ABYX BEKTOPOB, IEPIEHAUKYISIPHBIX BEKTOPOB.
BEKTOpOB Jloka3pIBaTh TEOPEMBI: O HAXO0XJIEHUN KOOPAMHAT BEKTOPA, O KOOpINHATaX
20 KoHTposbHas paGoTa 1 CYMMBI U pa3HOCTH BEKTOPOB, 00 YCIIOBUH KOJUIMHEAPHOCTH JIBYX BEKTOPOB,
Ne 4 0 HaXOXJICHUH CKaJISIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, 00 YCIOBUU
NEPIEHIUKYJIIPHOCTH.
Haxoautb kocuHyC yriia Mexy IByMsl BEKTOPaMHU.
[TpuMeHATH U3ydYeHHBIE OIpeIesIEHUs], TEOPEMbI U (POPMYJIIBI K PELICHUIO 3a1a4
I'naBa §
I'eomeTpuueckue
npeodpa3oBaHusA 13
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TeMmbl pa3aenoB

l\: Tema u conepxkanue | KoamuecTtBo XapakTepuCcTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH YYEHHKA
< ypoka 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
21 JIBuxeHue 4 [TpuBoaMTE pUMEpPHI TTpeoOpa3oBanus GUryp.
(nepemerniexue) OnwuceiBaTh MpeodpazoBanus (GUryp: napamienbHbId IEPEHOC, OceBast
Gburyps. CUMMETpHS, IICHTpaJIbHasi CHMMETPHSI, TOBOPOT, TOMOTETHSI, TOI00HeE.
[TapannenbHbIf DopMyIMpoOBaTh:
IIEPEHOC OTIpe/ICIICHUS: JBUKCHHUS, PAaBHBIX (PUTYP; TOUYCK, CHMMETPHYHBIX
OTHOCHUTEJILHO MPSMOIl; TOUEK, CHMMETPUYHBIX OTHOCUTEIHFHO TOUKH; (PUTYPHI,
22 Ocesast 1 LeHTpasIbHAs 4 UMEIOIEH OCh CHMMETPUH; (PUTYPBHI, UMEIOIIEH [IEHTP CUMMETPHUH; TTOT00HBIX
cumMmetpuu. [ToBopot buryp;
23 Tomorerus. [lomo6ue 4 CBOIiCTBa: ABIKEHUA, ApaIUIENbHOTO TIEpenoca, 0CEBOM CUMMETpHH,
buryp LEHTPaJIbHOW CUMMETPUHU, TIOBOPOTA, TOMOTETHH.
Jloka3pIBaTh TEOPEMBI: O CBOMCTBAX MAPAIIIEIBHOIO MIEPEHOCA, OCEBOM
24 KonTponbHas padbora 1 CUMMETPUH, [ICHTPATbHONH CUMMETPHUH, IIOBOPOTA, FTOMOTETHH, 00 OTHOIICHUU
Ne 5 TJI0MA e TOT0OHBIX TPEYTOJIBLHUKOB.
[TpuMeHsITh U3yUYeHHBIE ONIPEAETICHHS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 3324
IloBTOpEeHHNE U cUCTEeMATH3ANMA
y4eOHOro MmarepuaJia 8
25 YnpaxaeHus s 7
MOBTOpEHUS Kypca 9
KJlacca
26 KonrtponsHas padora 1

Ne 6
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