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1.11osicHMTEIbHAA 3AMMCKA

AnantupoBaHHas pabouast mporpamma o maremaruke (nanee [Iporpamma) st 0Oydarommxcst
C 3aJIEpPKKOM ICUXUYECKOTO Pa3BUTHUS ONIPEIENAET COJAEPKAaHWE U OpraHu3alui0 00pa3oBaTEIbHOMN
JEATeIbHOCTH O00y4aromuxcs ¢ 33JCepPKKOH IICMXMYECKOro pa3BuTHs (Bapuant 7.1) ¢ yderom
00pa3oBaTeNbHBIX MOTPEOHOCTEN U 3aIIPOCOB YYACTHUKOB 00Pa30BaTEIbHBIX OTHOIICHHH.

Ona conepxut auddepeHIUpOBaHHbIE TPEOOBAaHUS K pe3yJabTaTaM OCBOEHUS U YCIIOBUsS €€
peanu3anyy, 0OECIeYMBAIOIINE YIOBIECTBOPEHHE OOPa30BaTENbHBIX TMOTPEOHOCTEH yYaluxcs C
3aIEpKKOM IICUXUYECKOTO Pa3BUTHSL.

Bapuanter 7.1 nmnpemHasHaueHsl s oOpasoBaHus oOywarommuxcs ¢ 3IIP, ypoBHs
NCUXO(HU3MUECKOTO PAa3BUTHs, ONU3KOTO BO3PACTHOH HOpMeE, No3Bostromero mnoiaydauts 00O,
[IOJIHOCTbIO COOTBETCTBYIOILIEE IO HTOIOBBIM JOCTHKEHUSIM K MOMEHTY 3aBEepILIEHUs OO0ydeHUs
00pa3oBaHUIO0 OOy4arOIMXCs, HE HMEIOIIMX OrPAaHUYEHUH MO BO3MOXKHOCTSAM 3JI0pPOBbS, B T€ XKe
cpoku. OIHUM U3 BaXKHEHIINX YCIOBUM SBISETCS YCTOMUMBOCTH (POPM alalTUBHOTO MOBECHMS.
OOpazoBatenbHas  OporpaMma, afanTupoBaHa Juisi oOydenus oOydaromuxcs ¢ 3[IP ¢ yderom
O0COOEHHOCTEH HX MCUXO(PU3NYECKOTO Pa3BUTHUS, WHIUBUAYAJIBHBIX BO3MOXHOCTEH, oOecreunBaeT
KOPPEKIUIO HApyILIEHUH Pa3BUTHUS U COLUAIbHYIO a/1allTAIUIO.

Pabouas nporpamma paspaboTaHa Ha OCHOBE cOOpHHKaA pabouyux mporpamm «MaremaTuka» 5-
6 xmaccel, «Anredpa» u «l'eomerpus» 7-9 xi. Bypmuctpooit T.A. (M.: Ilpoceemenne, 2011 1.) ¢
YYETOM:

» GdenepanpHOTro 3aKk0HA OT 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoit deaepanum»

* [Ipukaza MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit denepaunu ot 29 nexadps 2014 r. Ne
1644 «O BHecenun usmenenuit B [lpuka3s Munucrepcrsa oopazoBanus u Hayku P® 17 nexabps 2010
r. Ne 1897 «O06 yrBepxkaeHun ¢eaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa
OCHOBHOTO O0IIIET0 00pa30BaHUM

* [Ipukaza MunoOpnayku Poccun ot 31.12.2015 Nel577 "O BHeceHuM m3MeHeHUN B ¢eaepaabHbIi
rocy/lapCcTBEHHbIN 00pa30BaTeIbHBI CTaHIAPT OCHOBHOTO OOIIEro 0o0pa3oBaHHUs, YTBEP>KICHHBIN
npukazoM MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®eneparuu ot 17 gexadbps 2010 r. Ne
1897" (3apeructpupoBano B Munrocte Poccum 02.02.2016 N 40937) ¢ Konmenmuu pa3BuTHS
Maremarudeckoro oopasoanus B P® (Pacnopsokenne [IpaButensctBa PO ot 24 nexabps 2013 1. Ne
2506-p)

» denepanbHOr0O KOMIOHEHTA FOCYIAPCTBEHHOIO CTaHAapTa oliiero oOpa3oBaHus (¢ U3MEHEHHUSIMU B
pen. IlpukazoB Muno6pnayku Poccun ot 03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N
427,01 10.11.2011 N 2643, ot 24.01.2012 N 39, o1 31.01.2012 N 69, ot

23.06.2015 N 609, ot 07.06.2017 N 506)

* [Ipukaza MunucrtepcTBa oOpa3oBanus W Hayku Poccuiickorr ®@enepanmu ot 17.12.2010r. Nel897
«O0 yrBepxkAeHUH (enepaTbHOT0 TOCYAapCTBEHHOr0 00pa30BaTENBLHOTO CTaHIAPTa OCHOBHOTO
o01rero oOpa3oBaHUs»

*  CanurapHo-anujemMuosiornyeckue  mnpaBuna u  HopmatuBel  CanlluH  2.4.2.2821-10
"CaHUTapHOSMUAEMHOJIOTHYECKHEe TpeOOBaHUA K YyCIOBUSM W OpraHu3anuud oOydeHus B
o011eo0pa3oBaTenbHbIX Opranu3anusax" (¢ K3BMEHEHUSIMU U IOTIOJTHEHUSIMHU);

* IlocranoBiienus I'J1aBHOrO rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickon Penepauuu OT
10.07.2015 N 26 "O6 yrBepxxaenuu CanlluH 2.4.2.3286-15 "CanuTapHO-31HJIEMHOIOTUYECKHE
TpeOOBaHUS K YCIOBUSAM M OpraHu3aluy oO0y4eHHUs U BOCIIUTAHUS B OPraHU3alUsiX, OCYIECTBIISIONINX
0o0pa30oBaTeNIbHYI0  JIeATENBHOCTh 0  aJalTUPOBAHHBIM  OCHOBHBIM  001€00pa30oBaTeIbHBIM
porpammam Jjisi 00Oy4arolIuXxcsi ¢ OTpaHUYEHHBIMUA BO3MOXKHOCTSIM

Hean u 3ap0a4n Kypca

OOyueHne MaTeMaTHKe B OCHOBHOM LIIKOJIE HAIIPABJICHO Ha JOCTIKEHHUE CIIEAYIOIIUX Heeil:

B HANPABJIECHNUH JUYHOCTHOIO PA3BUTHSA:

-popMHpOBaHUE MPEACTABICHUA O MaTeMaThKe, KaKk 4YacTh OOIIeueloBeYeCKOi KyIbTyphbl, O
3HaYMMOCTH MaTeMAaTUKU B Pa3BUTHH IUBUIIN3ALUN U COBPEMEHHOTO OOIIECTBA;

-pa3BUTHE JIOTHYECKOTO U KPUTUYECKOTO MBIIIJICHUS, KYIbTYPhl Pe4H, CHOCOOHOCTH K YMCTBEHHOMY
9KCIEPUMEHTY;



-popMUPOBaHNE MHTEIUICKTYAIbHOH YECTHOCTH UM OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOJIOJICHUIO
MBICIIUTEIBHBIX CTEPEOTHUIIOB, BEITCKAIOIINX U3 OOBIIEHHOTO OIIBITA;
-BOCIIUTAHME KA4YeCTB JIMYHOCTH, OOECIEUMBAIONINX COLUAIBHYIO MOOHIBHOCTH, CIHOCOOHOCTh
MIPUHUMATh CAMOCTOSITEIbHBIE PEIICHHUS;
-popMUpOBaHHE KAUeCTB MBINUJICHUS, HEOOXOMUMBIX JUIS  aJanTallid B COBPEMECHHOM
MH(POPMAIIMOHHOM 00IIECTBE;
-pa3BUTHE HHTEPECa K MAaTEMAaTHIECKOMY TBOPYECTBY U MaTEMATHIECKUX CITIOCOOHOCTEH;
B MeTanpeJMeTHOM HANPABJIEeHHUN:
-pa3BUTHE TPEIACTABJICHUHA O MaTeMaTHKe Kak ¢GopMe ONUCaHWs MW METOJIE IO3HAHUS
JNCUCTBUTENLHOCTH,  CO3JaHUE  YCIOBUH  [UIS  TPHOOpPETCHHS  MEPBOHAYAIBHOTO  OIBITA
MaTEeMaTHIeCKOTO MOJICTUPOBAHUS;
-popMupoBaHre OOMIMX CIIOCOO0B MHTEIUICKTYAIBHON ACITEILHOCTH, XapaKTEPHBIX JJII MAaTeMaTUKU
U SBJISIONIUXCS OCHOBOM MO3HABATEIBHON KYJIBTYPhI, 3HAUUMOU YIS Pa3IMIHbIX cep YeTOBEUCCKOM
NeSITeIILHOCTH;
B MpeIMETHOM HANPAaBJICHUM:
-OBIIQJICHNEC MATEMaTUYCCKHUMH 3HAHWSIMH H yMCHHSIMH, HEOOXOJUMBIMH JUISl IIPOJIOJDKEHUS
00pa30oBaHUs, N3YICHUS CMEXHBIX TUCIUTUIHH, TPUMEHECHHS B IOBCEAHCBHOW KH3HU;
-co3manue (yHIaAMEHTa JIJIi MaTEMaTHYECKOTO Pa3BUTHUS, (POPMUPOBAHUS MEXAaHH3MOB MBIIIUICHUS,
XapaKTEePHBIX JUTSI MATEMAaTHICCKOM JIeATEITBHOCTH.

3apaum:
-OBIIQZICTh CHCTEMOW MAaTeMAaTWYeCKUX 3HAHWA W YMCHHH, HEOOXOJUMBIX Ui NPUMEHEHHS B
MPAKTUIECKON JCSITETLHOCTH, U3yYSHUN CMEKHBIX JUCIIUATIINH;
-CII0COOCTBOBATh WHTEIUICKTYaIbHOMY Pa3BUTHIO, (POPMHPOBATH KAdeCTBa, HEOOXOIUMBIC UEIOBEKY
JUTSL TIOJTHOIIEHHOM >KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC MATEMATHICCKOM JIeATEIIHHOCTH:
SCHOCTH ¥ TOYHOCTH MBICIH, WHTYUIIMH, JIOTHYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHBIX
MPEACTABICHUH, CHOCOOHOCTH K TIPEOIOJICHUIO TPYTHOCTEH;
-opMHpOBaTH TIpeACTaBICHUs 00 UACAX U METOJJaX MAaTEeMaTHKH KaK YHUBEPCAIHHOTO sI3bIKa HAYKU U
TEXHUKH, CPEICTBAX MOJICIIMPOBAHUS SIBIICHUI U TIPOIIECCOB;
-BOCIIUTHIBATh KYJIBTYPY JHYHOCTH, OTHOIICHWE K MATEMAaTHKM KaK 4YacTH OOIIeYeIoBeYeCcKOH
KYJIbTYpHbI, UTPAIOIIEH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHUH.

2.001mas xapaKkTepucTHKa y4eOHOro nmpeaMera

MaremaTrueckoe 0Opa3oBaHHE B OCHOBHOM INKOJIC CKIIAIBIBACTCS M3 CICIYIONIMX COJCPKATCIBHBIX
KOMIIOHEHTOB (pa3fienoB): apudmeTnka; anredpa; QyHKIMU; TEOMETPHUs; SJIEMEHTHl KOMOWHATOPHKH,
TEOPUU BEPOSTHOCTEH M CTATUCTUKHU. Hapsiay ¢ 3TUM BKIFOUEHBI JiBa JOTIOJHUTEIBHBIX OJIOKA JIOTUKU
U TEOPUHM MHOXECTB, YTO CBSI3aHO C pealM3alieil Meneld OOIIEHHTEIUICKTYyalbHOTO pPa3BUTHS
yUaIuXxcs.

Conepkanue pasnena «ApupMETHKa» CIYKUT 0a30¥ s JATbHEHIIEro W3y4eHHs  y4dalluMUCS
MaTeMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO WX JIOTMYECKOTO MBbIILICHHS, (OPMHUPOBAHHUIO yMEHUS
MOJIb30BAThCS AITOPUTMAMH, a TAKKE MPUOOPETCHHIO NPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCETHCBHOM >KU3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBS3aHO C PAIlMOHAIBHBIMU U
UppaIMOHALHBIMU YHCIIaMH, (OPMHUPOBAHUEM TMEPBUYHBIX IPEICTABICHUA O JICHCTBUTEIHHOM
yucie. 3aBeplleHUe YUCIOBOW JIMHUM (CUCTEMaTH3alMsl CBEJEHUH O NeHCTBUTENBHBIX YHCIaX, O
KOMIUIEKCHBIX YHCJIaX), TaK K€ Kak W OoJiee COKHbIE BONpockl apupmeTuku (amroput™m EBkimna,
OCHOBHas TeopeMa apu(METHKH), OTHECEHO K CTYNEHH OOLIero cpeJHero (MOIHOro) o0pa3oBaHUsl.
Conepxxanue paszzaena «Anredpa» HampaBiIeHO Ha (HOPMUPOBAHME Yy y4alllUXCsd MaTeMaTHYEeCKOTO
anmapara Juis pelieHus 3a1a4 U3 pa3HbIX pa3ieioB MaTeMaTUKH, CMEKHBIX IPEIMETOB, OKPYKatoLIeH
peanbHOCTH. SI3bIK anreOpbl MOMUYEPKUBACT 3HAYCHHE MATEMaTHUKU Kak s3bIKa JJs MOCTPOEHUS
MaTeMaTH4YeCKUX MOJIeNIell MPOIEcCcOB U SIBICHUM peanbHOTO MuUpa. B 3amaun u3ydeHus anreOpbl
BXO/IST TaKXKe Pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHsI, HEOOXOJMMOI0, B YACTHOCTH, ISl YCBOCHUS
Kypca HH(QOpPMATUKH, OBJAJCHHUS HaBbIKAMM JEIYKTUBHBIX paccyxieHuil. I[IpeoOpazoBanue
CHUMBOJIBHBIX ()OPM BHOCUT cCHeUM(UYECKUi BKJIaJ B pa3BUTHE BOOOPAXKEHMs y4alllUXcs, HUX
CIOCOOHOCTEHN K MaTeMaTHUYEeCKOMY TBOPYECTBY. B OCHOBHOI 11KOJIe MaTepHall IpyNIUPYETCs: BOKPYT



pallMOHAIBHBIX BBIPAXKEHUM, a BOIPOCH], CBS3aHHBIE C HWPPALUOHAIBLHBIMU BBIPAXKEHUSIMHU, C
TPUTOHOMETPHYECKUMHU (PYHKIHUSIMH U MIPEOOPa30BaAHUSIMHU, BXOAT B COACPKAHIE Kypca MaTeMaTHUKU
Ha cTapiieil cTyreHn oOydeHus B IIKOJIE.

Conepxxanne pazgenna «OyHKIMKW» HALEICHO Ha MOJIYYCHHE IIKOJIbHUKAMHU KOHKPETHBIX 3HAHUHU O
(GYHKIMH KaK BaKHEHWIIEH MaTeMAaTUYECKON MOJETH JIJIs OMMCAHUS M UCCICIOBAHUS Pa3HOOOPAa3HBIX
nporeccoB. M3yuenne 3Toro mMarepuaia CnocoOCTBYeT Pa3BUTHIO y yUaIIUXCS YMEHHs UCTIOIb30BATh
pa3uyHbIe SI3bIKM MAaTEMAaTHUKH (CJIOBECHBIM, CHMBOJWYECKUN, Tpaduueckuii), BHOCHUT BKJIAJ B
(hopMHpOBaHKE MPEACTABICHUA O POJIA MATEMATHKH B Pa3BUTHH LIUBHUIIN3AIIUU U KYJIBTYPBHI.

Paznen «BeposiTHOCTP W cTaTHCTHKa» — 00s3aTeNbHBIH KOMIIOHEHT UIKOJIBHOTO 0Opa3oBaHus,
YCWJIMBAIOIIUNA €ro MPUKIAAHOE M IMPAKTUYECKOE 3HAYeHHE. DTOT MaTepuai HEoOXOIuM, Mpexse
BCero, /Uit GOPMHUPOBAHUS y ydanuxcs (QyHKIMOHATBHONW TPaMOTHOCTH — YMEHUH BOCIPUHUMATH U
KPUTHUYCCKH aHAIM3UPOBATh HH(YOPMAIMIO, TPEICTABICHHYI0 B pPa3IMYHBIX (QopMax, MOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHX peaTbHbIX 3aBUCUMOCTEH, MMPOBOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE
pacuersl. M3ydyeHne OCHOB KOMOWHATOPHUKH TIO3BOJIUT Y4YallUMCS paccMaTpuBaTh CIydau,
OCYIIECTBJISTh TMEepedop W TMOJACUET YHUCIa BAapHAHTOB, B TOM YHCJE B MPOCTEHUIUX MPHUKIATHBIX
3a/1ayax.

[Ipy m3ydeHUM CTaTUCTUKU M BEPOSITHOCTH PACHIMPSIIOTCS MPEACTABICHUS O COBPEMEHHOW KapTHUHE
MHpa M METOJaxX €ro HUccienoBaHus, GOPMUPYETCSs MOHUMAHUE POJIM CTATUCTUKH KaK HCTOYHUKA
COITMAIPHO 3HAYMMOU MH(OPMAIINH, U 3aKJIaILIBAIOTCS OCHOBHI BEPOSITHOCTHOTO MBITIIIICHUSI.

Henb copepxanust pasaena «l'eomeTpus» — pa3BUTh y yUYaIIUXCS MPOCTPAHCTBEHHOE BOOOpakeHUE U
JIOTUYECKOE MBIIIJICHHE TyTeM CHCTEMATHYEeCKOTO HW3YYEeHHsSI CBOWCTB T€OMETPHUYECKHX (Quryp Ha
MJIOCKOCTH U B TIPOCTPAHCTBE M MPUMEHEHHS 3TUX CBOMCTB MPH PEIICHUH 3374 BBIYUCIUTEIHLHOTO H
KOHCTPYKTHUBHOTO xapakrepa. CyllecTBeHHasi pojb MPU 3TOM OTBOJUTCS PAa3BUTHIO T€OMETPUUYECKOMN
uHTYMIHU. CouyeTaHue HarIsJHOCTH CO  CTPOTOCTHIO  SABJISIETCA  HEOTHhEMJIEMOM  YacThIO
reOMETpUUECKNX 3HaHWUK. Marepuan, oTHocsumiics k Onokam «KoopmuHaTel» U «BekTopsr», B
3HAYUTEIILHON CTENEHH HECeT B ce0e MEeXIPEIMETHbIE 3HAHUS, KOTOPble HAXOASIT IPUMEHEHHUE, KaK B
Pa3IMYHBIX MAaTEMATUYECKUX JUCLHUILINHAX, TAK U B CMEXHBIX ITPEAMETAX.

OcoOeHHOCThIO pa3zaena «JIoruka u MHOKECTBa» SIBIISETCS TO, YTO MPEACTABICHHBIA B HEM MaTepHal
MIPEUMYILIECTBEHHO HU3Y4YaeTCsl U MCIIOJIb3YETCS PACHpENEsICeHHO — B XOJI€ PacCMOTPEHUS Pa3IMYHbIX
BOIPOCOB Kypca. COOTBETCTBYIOIIMM MaTepHall HALlEJIEH Ha MATEeMaTHMYECKOE pPa3BUTHE y4JalIUXCH,
(dbopMHUpOBaHKE Y HUX YMEHUS TOYHO, CXKATO U SICHO U3J1araTh MbICIH B YCTHON M MUCbMEHHOM peyH.

Lenpro n3yyeHus Kypca MaTeMaTuke B 5-6 Kilaccax SIBJIETCS COXPAHEHUE TEOPETUUYECKHUX U
METOJUYECKUX MOAXOJOB, OMpaBlaaBliue ce0s B MpaKTHKE MPENoJiaBaHWs B HAYaJbHOW IIKOJIE;
MPEeyCMOTPETh BO3MOXKHOCTH KOMIIEHCAIIUU MPOOENIOB B MOJArOTOBKE IIKOJLHUKOB M HEJIOCTaTKOB B
UX MaTeMaTH4eCKOM pa3BUTHM, pPa3BUTHM BHUMAHUS U TNaMsiITH; oOecredyeHue YpPOBHEBOU
mupdepennmanuu B xoae oOydeHHs; oOecrieueHne Ha 0a30BOM YpPOBHE MaTEMaTUYECKHX 3HAHHM,
JOCTATOYHBIX JJIS U3Yy4eHUs aireOpbl U TEOMETPUU, a TaKKe JUId MPOJOJDKEHHs 00pa3oBaHUS;
(dbopMHUpOBaHHE YCTOWYMBOTO MHTEpEca ydalluxcs K MPEAMETY; pa3BUTHE HABBIKOB BBIYHCICHUN C
HATypaJIbHBIMU YHWCJIAMU;, YYUTHh BBINOJIHATH CIIO)KEHHWE M BbIYMTAHHWE OOBIKHOBEHHBIX JIpo0eil ¢
OJIMHAKOBBIMH 3HAMEHATENISIMU, JEHCTBUS C JECATUYHBIMU APOOSMU; NaTh HAUYaJbHbIC MPEACTABICHUS
00 wucrmosib30BaHuE OYKB Ui 3alUCH BBIPAXKEHUH M CBOWCTB; YUUTh COCTABJISTH IO YCIOBHIO
TEKCTOBOM 3a/1auu, HECIJIOKHbIE JINHEWHbIE YPABHEHUS; TPOJIOJKUTh 3HAKOMCTBO C F€OMETPUUECKUMU
MOHATHAMH; Pa3BUBATh HABBIKU MOCTPOCHUSI T€OMETPUYECKUX (DUTYpP U U3MEPEHUs TeOMETPUUYECKHIX
BEJINYUH.

Lenpto M3yueHus Kypca mMaTeMaTuKe B 7 - 9 Kiaccax sIBISETCS PAa3BUTHE BBIYUCIMTEIIBHBIX
yMEeHHMI Ha 0a30BOM YpOBHE, MO3BOJIIOIIETO YBEPEHHO HCIIOJIB30BAaTh WX MPH PEIICHWU 3a7ad
MAaTeMaTHUKUd M CMEXKHBIX MPEIMETOB, YCBOCHUE amnmnapara YpaBHEHUI U HEPABEHCTB KaK OCHOBHOTO
CpelCTBa MaTeMaTHYECKOTO MOJICTMPOBAHUS 3ajay, OCYIIECTBICHHE (PYHKIMOHAIBHON MOATOTOBKHU
IIKOJIbHUKOB.

[lenpto M3ydeHUs Kypca reoMeTpuu B 7-9 kiaccax siBIsieTcss 0a30BO€ HM3yYEHHE CBOICTB
TeOMETPHUECKUX (PUTYp Ha TUIOCKOCTH, (OPMUPOBAHUE MPOCTPAHCTBEHHBIX MPEACTABICHUN, pa3BUTHE
JIOTUYECKOTO MBINIJICHUSI W TOATOTOBKAa afmapara, HEOOXOAUMOTO [UIsl HW3YYEeHUS CMEXKHBIX
JUCIUTLIUH.



3.1leHHOCTHBbIE OPHEHTHPHI COAEPKAHUS YUeOHOI0 peaMeTa

MaremaTrueckoe 00pa3oBaHHE UTPAET BAXKHYIO POJIb, KAK B IPAKTUYECKOM, TaK U B TyXOBHOMW KU3HU
obmectBa. [IpakTHueckass CTOpoHa MaTeMaTHYecKOro oOpa3oBaHUsS cCBsi3aHa ¢ (HOPMUPOBAHHEM
Croco0O0B JIEATENBHOCTH, TyXOBHAs — C MHTEJUICKTYAJIIbHBIM PAa3BUTHEM YellOBEeKa, (POPMUPOBAHUEM
Xapakrepa 1 001Iel KyIbTyphl.

[IpakTueckass I1OJIE3HOCTh MAaTeMAaTUKH OOYyCIIOBJIEHAa TEM, 4YTO €€ MPEAMETOM SBJIAIOTCA
(byHIaMEHTaJIbHBIE CTPYKTYPBl PEATBHOTO MHUpPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIC
OTHOIIEHUSI — OT MPOCTEUIINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, /IO JOCTATOYHO CJIOKHBIX,
HEOOXOUMBIX JUISI Pa3BUTHS HAYYHBIX U TEXHOJIOTUYECKUX HIeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HAaHMM 3aTPYAHEHO NMOHMMAHWE MPUHLMUIIOB YCTPOMCTBA U UCHOJb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIpUATHE U HUHTEpIpETalns pa3HOOOpa3HON COLMAIbHOM, HKOHOMHUYECKOW, MOJUTHYECKON
uHpopmanuy, ManodpPeKTUBHA MOBCEJHEBHAS MpaKTUYecKas JesTeNbHOCTh. KaknomMy uenoBeky B
CBOEH JKM3HM HPUXOJUTCS BBINOJIHATH JAOCTATOYHO CJIOXKHBIE pacyeThbl, HAXOJUTh B CIPAaBOYHHKAX
HY)KHbIE (OPMYIIBI U IPUMEHSTh UX, BJIaJ€Th NPAKTUUECKUMHU TPUEMAaMU F'€OMETPUUECKUX U3MEPEHUIN
U TOCTPOEHUH, YHUTaTh MHPOpPMAIMIO, NPEJICTABICHHYI0 B BUIYy TaOiul, auarpaMM, rpadukos,
MMOHUMAaTh BEPOSITHOCTHBINA XapakTep CIy4alHbIX COOBITUH, COCTABIISTh HECIOKHBIE AIITOPUTMBI U JIp.

be3 0a30Boil MareMaTH4ecKOW MOJArOTOBKM HEBO3MOXHO CTaThb OOpa3oBaHHBIM COBpPEMEHHBIM
4yeloBeKOM. B 1Ikone MareMaTtuka CIyXUT ONOPHBIM MPEAMETOM JJIsi H3Y4YEeHHS CMEXHBIX
JUCHMIUIMH. B  TNOCHEemKOoJbHOM JKUM3HM pealbHOM HEOOXOIMMOCThIO B HAllld JHHU SIBJISETCS
HEeTIpepBIBHOE 00pa3oBaHue, 4TO TPeOyeT MOJHOIIEHHON 0a30BOi 0011e00pa3oBaTeIbHON TOATOTOBKH,
B TOM YHCJIE H MaTeMaTudeckoli. 11 HakoHell, Bce OOJIbIIE CITEUATBHOCTEH, I'/Ie HEOOX0 MM BEICOKHI
YpOBeHb OO0pa30BaHUs, CBSA3aHO C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKU (PKOHOMHUKA,
OousHec, (puHaHCHI, (QU3MKa, XMUMHs, TEXHUKA, UHPOPMATUKA, OMOJIOTHS, NICUXOJIOTHUS U Ap.). Takum
o0Opa3oM, pacimupsercss Kpyr IIKOJIbHHMKOB, A KOTOPBIX MaTeMaTWKa CTAaHOBUTCS 3HAYMMBIM
IIPEIMETOM.

JUis )KM3HM B COBPEMEHHOM OOIECTBE BaXKHBIM SBIIsETCS (POPMUPOBAHME MATEMaTHUYECKOTO CTHIIS
MBIIJIEHNS, TIPOSIBIISIONIETOCS B OIIPEIECIICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce MareMaTnieckon
NEATeIbHOCTH B apceHal MPHUEMOB M METOJOB 4YEJIOBEYECKOTO MBIIIICHUS €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHAYKIMS U JeTyKIus, 0000IeHNe U KOHKPETH3allHsl, aHaJIu3 U CUHTE3, KilacCu(uKaus
U cucTemarusauus, abcrparupoBaHue M aHauorus. OOBEKThl MaTeMaTHYECKUX YMO3AKIIOUCHMH U
IIpaBUJa MX KOHCTPYHPOBAHHUS BCKPHIBAIOT MEXAaHU3M JIOTMUECKHX IOCTPOCHMH, BbIpaOaTHIBAIOT
yMeHus (OpMyIHUpOBaTh, OOOCHOBBIBATH U JIOKAa3blBaTh CYKIECHUSA, TEM CaMblM pa3BUBAOT
JOTMYECKOe  MblIUIeHHe. Benymas poib  NOpUHAUIEKUT MaTeMaTHKe B (OPMHPOBAHUU
QITOPUTMUYECKOTO MBIIUICHUS. U BOCIMTAHUM YMEHUW JEUCTBOBATH IO 3aJaHHOMY alTOPUTMY H
KOHCTPYUpPOBaTh HOBbIE. B Xoze pemieHus 3agady — OCHOBHOM y4eOHOH JEATENIBHOCTH Ha ypoKax
MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKAsl U NIPUKIIAZHASL CTOPOHBI MBILLIICHMS.

OOyueHne MaTeMaTUKE JaeT BO3MOXKHOCTb pa3BMBAaTh Yy YYalIMXCS TOYHYIO, SKOHOMHYIO U
MHGOPMATUBHYIO peYb, YMEHUE OTOMpaTh Haubojee MOAXOJAIINE SA3bIKOBbIE (B YaCTHOCTH,
CHUMBOJIMUYECKHE, I'paduecKue) CpeaCTBA.

MaremaTtnueckoe oOpa3zoBaHME BHOCUT CBOW BKIaa B (popMupoBaHHE OOLIEH KyIbTyphbl uYeIOBEKa.
Heo0xoauMbIM KOMIOHEHTOM OOWIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUM SBISETCS oOIee
3HAKOMCTBO C METOJAaMH TO3HAaHUS JIEHCTBUTEIBHOCTH, IPEICTABICHHE O IPEAMETE U METOME
MaTeMAaTUKH, €r0 OTIMYUS OT METOJIOB €CTECTBEHHBIX M T'YMAaHHUTapHBIX HayK, 00 OCOOEHHOCTAX
MIPUMEHEHMSI MATEMAaTUKHU JJIs1 PELLIEHUS] HAY4YHbIX U TPUKJIAIHBIX 3a7ad.

N3yueHune MaTeMaTUKH COCOOCTBYET 3CTETUUECKOMY BOCITUTAHUIO YeJIOBEKa, TOHUMAHUIO KPacOThl U
U3AIIECTBA MAaTEMaTHUYECKHX PAacCyKICHUN, BOCHPUATHIO I€OMETPHUYECKUX (OPM, YCBOCHHIO HJIEU
CUMMETPHH.

4.MecTto npeaMeTa B y4eOHOM IJIaHe
B cootBerctBUM ¢ TpeboBanusMu DenepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
OCHOBHOTO 0011ero o0pa3oBaHus npeamer «MaremaTtuka» u3ydaercs ¢ 5-ro mo 9-if kiacc B Buze



CIIEAYIOIMX YYEOHBIX KypcoB: 5—6 kmacc — «Martematuka» (MHTEIpUPOBAHHBIN mpenmer), 7-9
Kiaccax npeamer «Martematukay (Anredpa u 'eomerpus).

Ha u3ydenune npeamera «Matematuka» B 5-9 kimaccax yae6HbIM tanoM MAOY COL Ne 2r. Tomcka
OTBOJUTCS:

5 knacc — Bcero 170 yacos B roji, 5 4acoB B HEAEIIO,

6 ximacc — Bcero 170 gacoB B rof, 5 4acoB B HEIEIIIO,

7 xnacc — Bcero 170 dacoB B roj, 5 yacoB B Henenmo: anredpa — 102 yaca B roa, 3 yaca B HEJEINIO,
reoMeTpusi — 68 4yacoB B TOJI, 2 yaca B HEECIIO,

8 xmacc — Bcero 204 4daca B roj, 6 4acoB B Henenmro: anredpa — 136 yacoB B 1o, 4 4aca B HEJCIIO,
reoMeTpus — 68 4acoB B 1o, 2 yaca B HEJIEIIO,

9 xmacc — Bcero 170 gacoB B roj, 5 wacoB B Henmemo: anredpa — 102 gaca B roj, 3 yaca B HEJEIIO,
reoMeTpus — 68 JacoB B 1o, 2 yaca B HEJEIIO

5..JII/I‘IHOCTHI>IC, METAllPpEeAMETHBIC, IPEAMETHLIEC PE3YyJdbTAaThl U3YUICHUSA yqeﬁﬂoro npeamera

HSy‘lCHI/IC MaTreMaTukKn HalpasJICHO Ha JOCTHIKCHHC O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX,
MCTAIPCAMETHBIX (peFYJ'ISITI/IBHI)IX, IIO3HABATCIIBHBIX U KOMMYHI/IKaTI/IBHI)IX) n OpCAMETHBIX
pe3yIbTaTOB.

1. JInuHOCTHBIE pe3yNbTaThI:

VY obyuarorierocst OyayT chopMUpPOBaHBI:

® YMCHHUE SACHO, TOYHO, I'paMOTHO H3JjlaraTb CBOU MBICIN B YCTHOﬁ U IIHUCHbMEHHOU peun,
HNOHUMAThL CMEICJ ITOCTABJIEHHOU 3aa4yi, BBICTpaWBaTb apPrymecHTAlMIO, IMPUBOJWUTL IPUMEPHBI U
KOHTPIIPUMEPHI;

. Mpe/CTaBJIeHHEe O  MaTeMaTHYecKOM Hayke Kak cdepe 4eIoBe4YeCKOW NesATelbHOCTH,
MIPE/ICTaBIATh 3TaIbl €€ Pa3BUTHS M 3HAUUMOCTD JUIS Pa3BUTHS LUBUIIM3AIUY;
. yMEHHE KOHTPOJHMPOBATh MPOLECC U pe3ylbTaT y4eOHOM MaTeMaTH4eCKOW JAeATeIbHOCTH;

BbIpa0aThIBaTh CIIOCOOHOCTh K AMOLIMOHAIBHOMY BOCHPHUATHIO MaTeMaTHUYECKHUX OOBEKTOB, 3ajady,
pELIEeHHH, paCCyKICHUI;

. BHYTPEHHSISl TO3MIMS IIKOJbHUKA HAa YPOBHE IOJIOKUTEIBHOTO OTHOIIEHUS K YpOKaMm
MaTeMaTHKU;

. MMOHMMAaHKE POJIM MaTeMaTUYECKUX JACHCTBUI B )KU3HU YEIIOBEKA;

. UHTEpPEC K  pa3lIuyHbIM  BUJaM  y4eOHOHl  JeSTeNbHOCTH,  BKIIOYAs  AJIIEMEHTHI
MIpeIMETHOMCCIIEA0BATEIbCKON e TEIbHOCTH;

. OpHUEHTAIMs Ha MOHUMAaHHE MPEUI0AKEHUI U OILICHOK yYuTeNIel U OJTHOKIACCHUKOB;

. MMOHMMAaHKE MPUYKH ycrexa B yueoe;

. MMOHMMAaHHe HPaBCTBEHHOTO COJIEPKaHUs MOCTYIKOB OKPYKAIOLIUX JIFOJICH.

OO0yyaromuiics MOJIy4UuT BO3MOKHOCTbD JUIsl (JOPMHUPOBAHUS:

. WHTEpeca K TMO3HAHUIO MaTeMaTH4eCKUX  (PAaKTOB, KOJWYECTBEHHBIX  OTHOILCHUM,

MaTeMaTUYECKUX 3aBUCUMOCTEH B OKpYKarouieM MHUpeE;
OpUCHTAIHUU HA OLICHKY PE3yJIbTAaTOB MO3HABATEILHOU JCATCIIBHOCTH,

® O6H_[I/IX HpeI[CTaBJICHI/Iﬁ (6] paHHOHaHBHOﬁ OpraHu3anmuu MBICITUTEIIBHOM JCATCIIBHOCTH,

® CaMOOLCHKHN Ha OCHOBC 3aIaHHBIX KPHUTCPHUECB YCIICIIHOCTHU yqe6H0171 JCATCIIBHOCTH,

° HepBOHaanbHOﬁ OpPHMECHTAIlMM B NOBCACHUU HA IPUHATHIC MOPAJIbHBIC HOPMBI,

° IMOHUMAHUA YYBCTB OJHOKJIIACCHUKOB, y‘lHTeJ’IefI;

° NpEACTaBJIICHUA O 3HAUCHUN MATCMATHKU JIA TIO3HAHUA OKPYKAKOIICTO MHUpPaA.

° KpCaTuBHOCTU MBIIIJICHUA, HWHHUIHWATHBBI, HAXOJYHMBOCTH, AKTUBHOCTU  TIpU
pCeHICHUHN MAaTCMAaTUYCCKUX 3a1aY,

° YMCHHA pacliO3HaBaTh JIOTUYCCKH HEKOPPCKTHBIC BBICKA3bIBAHUA, OTINYATh THIIOTE3Y OT

¢axTa, BbIpabaThIBaTh KPUTUIHOCTH MBILIUICHUS;

2. MeranpeMeTHbIE Pe3yJIbTaThl:

PerynsatuBHbIe:

VY4eHUK HayuuTCs:

. NPUHUMATh y4eOHYIO 3a/1a4y U CJIeJ0BATh MHCTPYKIIUHN YUUTEIS;



° IIaHUPOBATh CBOU HCﬁCTBHH B COOTBCTCTBHU C y‘-I€6HLIMI/I 3aJadyaMu U PIHCprKLIPIGfI YUYUTCIIA,

. BBITIOJIHSATH JICUCTBUS B YCTHOH opMme;

. YUYUTHIBATh BBIACIICHHBIC YYUTEIEM OPHEHTUPHI JCHCTBHS B yueOHOM MaTepuae;

. B COTPYIHHYECTBE C YUUTEJIEM HAXOJUTh HECKOJIbKO BAapMAHTOB pEUICHUs yueOHOM 3amauw,
MPEJCTAaBICHHOMN Ha HATJISTHO-00pa3HOM YPOBHE;

. BHOCHUTBH HEOOXOJMMBIE KOPPEKTUBBI B ACUCTBUS HA OCHOBE MPUHSATHIX MPABHI;

. BBINIOJIHATH Y4€OHbIE IEHCTBUS B YCTHOM U MMCBMEHHON peuu;

. [IPUHUMAaTh YCTAaHOBJIEHHbIE IIPaBUJa B IUIAHUPOBAHUU M KOHTpPOJE crocoda peuieHus; *

OCYILIECTBJISATh IOIIArOBbI KOHTPOJIb 0] PYKOBOJICTBOM YYMTEJS B JIOCTYNHBIX BUAAX y4EOHO-
MO3HABATEIbHOM JICATCIBHOCTH.

d HNMCTH HepBOHa‘IaJII)HI)IG HpeIlCTaBJIeHI/ISI 06 Hacdax M METOoOdaxX MaTEMAaTHUKHU KakK 06
YHUBEPCAIBHOM SI3bIKE HAYKHA U TEXHUKH, O CPEICTBAX MOJACINPOBAHUY SIBJICHUN U IIPOLIECCOB;

. yMETb BUJETh MaTEMaTHYECKYIH 3a/lady B KOHTEKCTE MpOOJIEMHOM CHUTyalluu B APYTUX
JTUCLHUIUTMHAX, B OKPYKAIOLEH KU3HH;

hd IIOHUMAaThb CYIIIHOCTI) aJIl"OpI/ITMI/I‘IGCKI/IX npemmcaHHﬁ 158 YMGTI) ﬂCﬁCTBOBaTB B COOTBETCTBUHU C
Hpe)IJ'IO)KCHHBIM a.]'IFOpI/ITMOM.

yLIeHI/IK HOJ'Iy‘II/IT BO3MOXHOCTH HayLII/ITBCﬂI

. MTOHUMATh CMbICII UHCTPYKIIMM YUUTENS U 3aAaHUN, IPEIOKEHHBIX B YUEOHUKE;

. BBITIOJIHATH ACUCTBUS B OTIOPE HAa 3aJaHHBIA OPUEHTHP;

. BOCIIPUHUMATh MHEHHE U MpesIokKeHHs (0 crocole peieHus 3aa4u) CBEpCTHUKOB;

. B COTPYIHHUYECTBE C YUHMTEJEM, KJIACCOM HAXOJUTh HECKOJIbKO BAPUMAHTOB pEIICHUs yueOHOM
3a/1auu;

. Ha OCHOBE BapHMAaHTOB DEUICHHS MPAKTUYECKUX 3a/ad I0J] PYKOBOJCTBOM YUHUTENs JeiaTh
BBIBOJIBI O CBOMCTBaX U3y4aeMbIX OOBEKTOB;

. BBITIOJIHATH y4eOHbIE IEHCTBUS B YCTHOM, MMCbMEHHOM peYr U BO BHYTPEHHEM ILIAHE;

. CaMOCTOSITENIbHO OIICHUBATh MPABWJIBHOCTH BBIMOJIHEHUS JAEUCTBUS M BHOCUTH HEOOXOIMMbIE
KOPPEKTUBBI B ACUCTBUSI C HATJISAHO-00pa3HBIM MaTEPUATIOM.

. BBIJIBUTaTh THUIOTE3bl MpPH pEHIeHHH Y4YEeOHBIX 3aJady U MOHUMAaThb HEOOXOJWMOCTh UX

MIPOBEPKHU; * MPUMEHATh WHIAYKTUBHBIE U JECTYKTHUBHBIE CIIOCOOBI PACCyXACHUN, BUICTh Pa3IUYHbIC
CTpaTeruu pelieHus 3aaay;

. CaMOCTOSITEJIPHO CTAaBUTh IICJIM, BHIOMPATh M CO3/JaBaTh AJITOPUTM I pEIICHUS Y4eOHBIX
MaTeMaTHYECKHUX MPooJIeM;

. YMETh IUIAHUPOBATh M OCYILECTBIATHh JI€ATEIbHOCTh, HANpPABJICHHYIO Ha pEUIeHUE 3a/ad
HCCIIEIOBATEIBLCKOTO XapaKTepa.

Ilo3HaBarenbHEIC:

Y4eHUK HayduTCs:

. OCYILIECTBIISITh IOUCK HY)KHOU MH(OpPMALIMU, UCHONB3YsI MaTepuan yueOHUKa U CBElICHUS,
MOJYy4YEHHBIE OT B3POCIIbIX;

. WCIIOJb30BATh PUCYHOUHBIE U CHMBOJIMYECKHE BapHaHTbl MaTeMaTHMYeCKOM 3alucy;
KOJIMPOBATh UH(OPMAIHIO B 3HAKOBO-CUMBOJIMYECKOH (hopMme;

. Ha OCHOBE KOJIUPOBAHUS CTPOUTH HECJIOKHBIC MOJECIM MAaTEMAaTUUYECKUX MOHSATUM, 3aJlauHbIX
CUTYallUH;

. CTpOUTH HEOOJIBIITINE MaTEMaTHUYECKHE COOOIICHNS B YCTHOH opMme;

. MPOBOJUTH CpaBHEHUE (MO OJHOMY WJIM HECKOJIbKUM OCHOBAHHSM, HAIJISIIHOE M IO
MIPEJICTaBJICHHIO, COTIOCTABICHUE M ITPOTUBOIOCTABIICHNE), TOHUMATh BBIBOJIBI, C/ICIaHHBIE HA OCHOBE
CpaBHEHMUS,

. BBIJICTISATh B SIBIICHUSX CYIIECTBEHHBIE M HECYIECTBEHHBIE, HEOOXOIUMBIE U JTOCTATOYHBIE
MIPU3HAKH;

. MIPOBOJUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BBIBOJBI;

. B COTPYHUYECTBE C YUUTEJIEM MIPOBOIUTH KJIACCU(DUKALIUIO U3YyIaeMbIX 00bEKTOB;

. CTPOUTH ITPOCTHIE UHAYKTUBHBIE U IETYKTUBHBIE PACCYKIACHUS.

Y4aeHuk MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:



. MO PYKOBOJCTBOM VUYUTENS OCYIIECTBISTh IOWUCK HEOOXOJMMON U JIOMOJHUTEIBHON

uHpOpMaLnu;

. paboTath ¢ JOMOJHUTEIHHBIMU TEKCTAMH U 33/1aHUSIMH;

. COOTHOCHTB COJICPKAHNE CXeMATHYECKUX N300paKeHUI ¢ MaTEMaTHUECKOM 3aIUChIO;

. MO/JIENIMPOBATH 33/1a4M Ha OCHOBE AHAJIN3a JKU3HEHHBIX CIOKETOB;

. yCTaHaBIMBaTh  AHAJIOTHH, (OPMYIMPOBATh BBIBOJBl HA OCHOBE aHAJOTHH, CpPaBHEHHS,

000011IEeHHS;

. CTPOUTB PACCYKICHUS O MATEMATUYECKUX SIBJICHUSAX;

. I10JIb30BATHCS OBPUCTUYECKUMU IPUEMAaMU I HAXO0KACHUS PEIICHUS MaTEMaTHYECKUX 3a1ay.

KommyHuKaTHBHEIE:

Y4eHuk Haydures:

. IIpUHUMAaTh AaKTUBHOE YydacThe B pa0oTe mapaMu U TpyNIaMH, HCHOJIb3ysd pEUYEBbIE

KOMMYHUKaTUBHBIE CPEJICTBA;

. JOTYCKaTh CYHIECTBOBAHME PA3JIMYHBIX TOUEK 3PEHUS;

. CTPEMUTBCA K KOOpAWHALIUY Pa3Iu4YHbIX  MHEHHU 0 MaTE€MaTHYECKUX
SIBJICHUAX B COTPYIHUYECTBE; TOTOBAPUBATHCS, IPUXOJUTH K OOLIEMY PELIECHUIO;

. HCI0JIb30BaTh B OOIEHUH ITPaBUJIa BEXIUBOCTH;

. HCIIOJIb30BATH IPOCTHIE PEUEBBIE CPEACTBA Il IIEpEIadl CBOErO MHEHHS;

. KOHTPOJIMPOBATh CBOU JEHCTBUSI B KOJUIEKTUBHOU paboTe;

. ITOHUMATh COJAEPKAHNE BOIIPOCOB U BOCIIPOU3BOAUTH BOIPOCHI;

. CIEINTh 3a JEUCTBUSIMHM JAPYTUX YYAaCTHHKOB B IIPOLIECCE KOJUIEKTUBHOM I103HABATEIBHOU

NESATENBHOCTH.

VY4eHUK MOJy4UuT BO3MOXKHOCTh HAYUYUTHCS:

. CTPOWUTH IOHATHBIE JUISl MAapTHEpPA BBICKA3bIBAaHWS M APIYMEHTHPOBATH CBOIO IO3WLIHIO; *

UCIOJIb30BATh CPEACTBA YCTHOT'O OOIEHUS Ul PELIEHNss KOMMYHUKATUBHBIX 3a7ay.

. KOPPEKTHO (OPMYJINPOBATH CBOIO TOUKY 3PEHHUS;

. IPOSBJISTh MHULMATUBY B y4€OHO-I103HABATEIBHOM JESTEIbHOCTH;

. KOHTPOJIUPOBATh CBOM JIEUCTBUS B KOJUIEKTUBHON pabOTE; OCYIECTBIATh B3aUMHBIA KOHTPOJIb.

3. [IpeameTHsble pe3yabTaTh:

. OBJIaZIETh 0A30BBIMU MOHATHSMM 10 OCHOBHBIM pa3zieiiaM COAEp/KaHUs; IPEICTABICHUSAMU

. 00 OCHOBHBIX H3y4aeMbIX IOHATUSAX KaK BAKHEMIIMX MaTeMaTHMYECKHUX MOJEIsX,

MO3BOJISIFOIIMX OIKCHIBATh U U3y4aTh peajbHbIe MPOLIECCHI U SBICHMUS,

yMeTb paboTaTh ¢ MaTEeMaTHYECKUM TEKCTOM, TOYHO U I'PAaMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHOU U
MMCBMEHHOM peYu ¢ MPUMEHEHUEM MaTeMaTHYeCKON TEPMHHOJOTMH U CHMBOJIMKH; HCIOJIb30BaTh
pa3iMyYHbIE S3bIKK MAaTEMATUKH (CIOBECHBIN, CUMBOJIMYECKH, TpaduuecKHii), pa3BUTHUS CIIOCOOHOCTH
000CHOBBIBATh CYK/IEHUS, TPOBOAUTDH KIIACCU(PHUKAIUIO;

. BIIaJicHUs O0a30BbIM MOHATHUIHBIM ammapaToM: HMMEThb IPEJCTAaBICHUE O 4YHUCIe, IpooH,
MpOLEHTaX, 00 OCHOBHBIX TEOMETPUYECKHMX O0ObeKTax (Touka, mpsMas, JIOMaHas, Yrodi,
MHOTOYTOJIbHUK, MHOTOTPaHHHK, KpYyr, OKpPYXHOCTh, map, cdepa u 1p.), GOpMUPOBaHUS
MIPEJICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHPE M Pa3IUYHBIX crocobax ux
W3YYCHUS;

. YMEHHSI BBITIOJNHATh apudMeTHdyeckue MpeoOpa3oBaHUs  PAIMOHAIBHBIX  BBIPAKEHU,
MPUMEHTh UX A pEelIeHHus y4eOHBIX MaTeMaTHUYeCKUX 3aJad M 3a/1ady, BO3HUKAIOIIUX B CMEXKHBIX
y4eOHBIX MPEAMETaX;

° YMCHHUS MMOJIb30BATHCA U3YYCHHBIMU MATCMATHUYCCKUMU (I)OpMYJ'IaMI/I;

° 3HAHHS OCHOBHEIX CIIOCO0OB MMPEACTABJICHUA U aHAJIN3a CTATUCTUYCCKUX JAHHBIX; YMCHUS

° peuaTth 3aga4u ¢ IOMOIIBIO nepe60pa BCCX BO3MOXHBIX BAPUAHTOB,

° YMCHHA TPUMCHATH H3YUYCHHBIC IIOHATHUA, PE3YJIbTATbBI U MCETOJAbI IPpU PCIICHHUU 3ada4d U3

PAa3JIMIHBIX Pa3aCsIioB KypCa, B TOM YUCJIIC 3aa4, HC CBOAAIINUXCA K HCITOCPCACTBCHHOMY ITPUMCHCHUIO
HU3BCCTHLIX aJITOPUTMOB.

Hartypaabnblie unciaa. JIpodu. PannonajabHble ynciaa
VY4yeHuK HayduTCs Ha 6a3aBOM YypOBHE:



° IMOHMMAaTh 0COOCHHOCTHU I[GCSITI/I‘-IHOI;'I CUCTCMBI CHUCIICHHA,

. CPAaBHUBATH U YIIOPAJL0YMBATH HATypaIbHbIC YNCIIA;

. BBINIOJIHATH BBIYHUCIICHUS C HATYPAJIbHBIMM YUCJIAMU, COYETasl YCTHBIE U MMCbMEHHBIE IPUEMBI
BBIYUCIICHUH, IPUMEHEHHUE KAJIbKYJIATOPA;

. HCIIOJIb30BATh NOHATHUSA U YMEHUs, CBA3aHHBIC IIPOLEHTAMHU, B XOJI€ PELICHUS MaTeMAaTUYECKUX

3aa4, BbIIIOJHATL HCCJIOXKHBIC TPAKTUYCCKHUC paC‘-IéTBI.
YueHnk IMOJIYYHUT BO3MOKHOCTD:

. [TO3HAKOMUTHCS C MMO3ULIUOHHBIMU CUCTEMaMU CUUCIIEHUSI C OCHOBAHUSAMM, OTIMYHBIMU OT 10;
. pacUIMPUTh U PAa3BUTh IIPEACTABICHUS O HATypaJIbHbIX YUCIIAX;
. HAay4YUTbCSl HUCIIOJIb30BaTh MPUEMBI, PALMOHAIM3UPYIOIINE BBIUMCICHUS, MpUOOpECTH

IIPUBBIUKY KOHTPOJUPOBATH BBIUMCIIEHHUSI, BBIOUPAs OIXOSAIINN U1 CUTYaI[UH CI10CO00.

N3mepenus, npudIn:KeHnsl, OeHKH

VY4eHuK HayduTcs Ha 6a30BOM YpOBHE:

. UCIOJIb30BATh B XOJE pEIIeHUs 3a7ad »dJIEMEHTapHblE IMPEACTaBICHHS, CBSI3aHHBIE C
NpUOIMKEHHBIMHU 3HAYEHUSIMHU BEJIUYUH.

VY4eHUK MOTYyYUT BO3MOKHOCTB!

. MOHATh, YTO YHCJIOBBIE JaHHBIE, KOTOPbIE MCIOJIB3YIOTCA JI XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOILIEr0 MUPA, SIBJIAIOTCS MPEUMYIIECTBEHHO NPUOIMKEHHBIMU, YTO IO 3alUCH TPUOIMKEHHBIX
3HAYEHUH, CoJepXKalMXcsi B HMHQPOPMAIMOHHBIX HCTOYHUKAX, MOXHO CYIUTh O MOTPEIIHOCTU
MPUOIKEHHUS.

YpaBHeHust

VY4eHUK HayduTcs Ha 6a30BOM YpOBHE:

. pelarh NPOCTEHIINE YPAaBHEHUSI C OJTHOW MEPEMEHHOM;

. MMOHUMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0 MaTeMaTHYECKYI0 MOJEINb JUIs ONHUCAHUS U W3ydeHHs
pa3sHOOOpa3HbIX PeaIbHBIX CUTYAlUi, PEIIaTh TEKCTOBBIE 33/1a4M alIreOpanyeckKiuM METOI0M;

VY4YeHUK MOIy4yUT BO3MOXKHOCTb!

. OBJIAJIETh CIIELHUATbHBIMU IPUEMAaMU PELICHUS YpaBHEHMUIA;

. YBEPEHHO TMPHUMEHSTHh anmapaT ypaBHEHHH s pelleHus pa3HOOOpa3HBIX 3agad U3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, IPAKTUKU;

HepaBencTBa

VY4eHUK HayduTcs Ha 6a30BOM ypOBHE:

. MOHUMAaTh M MPUMEHATb TEPMUHOJOTUIO M CHMBOJHUKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA;

. MIPUMEHSTH alapar HepaBeHCTB, ISl pElICHUs 3a1au.

Y4eHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

. YBEPEHHO NPHUMEHSTH anmapaT HEPaBEHCTB, JJIS PEHICHHs] Pa3HOOOPa3HBIX MaTeMaTUYECKUX

3a/1a4 ¥ 3aJ1a4 U3 CMEXHBIX MTPEAMETOB, MPAKTHKH;
OnucarejbHasi CTATHCTHKA

O3HaKOMUTEIBHBIN XapakTep.

Y4eHuK HayduTCsl Ha O3HAKOMUTEIILHOM YPOBHE:

* KCIOJIb30BaTh MPOCTEHIITNE CIIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYCCKUX JIaHHBIX.

YYeHUK MoJydyuT BO3MOKHOCTB!

. MpHOOpPECTH MEepPBOHAYAIBHBIN OMBIT OpraHU3alMi cOOpa JAaHHBIX MPH MPOBEICHUH OIMpoca
0OIIECTBEHHOTO MHEHUSI, IPEICTABIATh PE3YIbTAThl OMIPOCa B BUAE TAOIUIIBI, THArPaMMBbI.
KomoOunnaropuka

O3HaKOMUTEIBHBIN XapaKTep.

Y4eHuK HayduTcsl Ha 03HAKOMUTEIILHOM YPOBHE:

° peuiaTtb KOM6I/IH8.T0pHBIe 3aJa4d Ha HaXOXKXACHUC YHCIIa 00BEKTOB HIIH KOM6HH8.LIHI>1.
Y4aeHuk MOJIYYHUT BO3MOXKHOCTD:
® HAaYYHUTBHCA HCKOTOPBIM CIICHHUAJIBHBIM HpI/IéMaM peHICHUsA KOM6I/IH8.T0pHBIX 3aaaq.

Harasanas reomerpus
Y4eHHUK HayduTCs Ha 0a30BOM YpOBHE:



. pacro3HaBaThb Ha 4YEepTEkKax, PUCYHKAX, MOJEIAX U B OKPYKAWOIIEM MHUPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;

. pacno3HaBaTh pa3BEPTKU KyOa, IPSMOYrOJIbHOTO HapauIeNIeIHIIe a; * CTPOUTh Pa3BEPTKHU KyOa
U IPSIMOYTOJIBHOTO HapajlieenuIe/1a;

. BBIUHUCIIATH 00BEM NPSIMOYTOJILHOTO Napajiesenune/a.

VY4eHUK MOJIYyYUT BO3MOXKHOCTB!

. Hay4YUThCS BBIYUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYP, COCTABJIEHHBIX U3
MPSIMOYTOJIbHBIX MTapaJIJICJIECIIUIIEIOB;

. YIIIyOUTh U Pa3BUTH MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (QUTYpax.

I'eomeTpuueckne Gurypsl
VY4eHuK HayduTcs Ha 6a30BOM YpOBHE:

. [I0JIb30BAThCsl SI3IKOM T'€OMETPUM [UIsl ONUCAHUS IPEIMETOB OKPYXKAIOIIEro Mupa U HUX
B3aMHOI'O PACHOJIOKEHUS;

. pacrno3HaBaThb M HM300pakaTb Ha 4YepTexax W PHUCYHKaX TeoMeTpuueckue (Gurypsl U Hx
KOH(Urypauuu;

. HaxOJIUTh 3HAYCHUS JUTUH JUHEHHBIX (GUryp, rpagycHyto mepy yrios ot 0 1o 180°;

. pelIaTh HECI0XKHbIE 3a7a4l Ha IOCTPOEHUE.

VY4eHUK MOTYyYUT BO3MOKHOCTB!

. HAy4YHUTCS MOJIb30BATHCS SA3bIKOM M'€OMETPUH ISl OMMCAHUS TIPEIMETOB OKPYKAIOIIEro Mupa u
UX B3aUMHOTO PacroJIOKEHUS;

. pacrno3HaBaTh M H300pakaTh Ha dYepTekax M PHUCYHKaX reoMeTpuyeckue GUrypbl U uX
KOH(uUrypauuu;

. HaXOJHUTh 3HAYEHUS JJIMH JUHEHHBIX (uUryp, rpagycuyro mepy yrioB ot 0 go 180°; e pemath

HECJIOXKHbBIE 3a]]a4l Ha IOCTPOEHUE.
N3mepenne reoMeTpu4ecKUX BeJTUYHH
Y4eHuk HayduTcs Ha 6a30BOM YpOBHE:

. UCIIOJIb30BAaTh CBOMCTBA HW3MEPEHHS MJIWH, IUIOIIAJe W YIJIOB MpH pELIEHUU 3a7ad Ha
HaX0XJIeHUE JJIMHBI OTPEe3Ka, IPalyCHON Mephl yria;

. BBIYHCIIATH TUIOIIAIU PSIMOYTOJIbHUKA, KBAIpaTa;

. BBIYMCIIATH AJTUHBI TMHEHHBIX 3JIEMEHTOB (GUTyp U UX YIIibl, GOpMYIIbI IIomaaen puryp;

. peuiaTh 3a/1a4i Ha IpUMeHeHne (opMyIbl IUIOLAAN MPSIMOYTOJIbHUKA, KBaJpaTa.

Y4eHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:
MCIO0JIb30BAaTh CBOMCTBA M3MEPEHUs JUIMH, IUIOIAJEH U YIIIOB MpHU PEIICHHUH 3aJad Ha HAXOXKICHHE
JUIMHBI OTpe3Ka, TPaJyCHON Mepbl YIiia;

. BBIYUCIIATH TUIOMIAH MPSIMOYTOJIbHUKA, KBAPATa;
. BBIYUCIIATE JUIMHBI JIMHEWHBIX 3JEMEHTOB (DUTYp M MX YIibl, GOpMYJsl muiomiaae guryp; ¢
pelaTh 3a/1a4i Ha IpUMeHeHrue (OopMYIIbI TUIONIAIM IPSIMOYTOJIbHUKA, KBaIpaTa.

Koopaunatsi

VY4yeHuK HayduTcst Ha 6a30BOM YpOBHE:!

* HaXO/AUTh KOOPJAMHATHI TOUKH.

VY4eHUK MOJIYyYUT BO3MOXKHOCTB!

. OBJIJIETh KOOPJIMHATHBIM METOJOM pEIlIEHUS 3a/1ay.

Padora ¢ unopmanueit

VY4deHuK HayduTCst Ha 6a30BOM YpOBHE:

. 3aIOJIHATH MpocTeiiue TaOiaMIbl MO pe3ylbTaTaM BBIMOJHEHHUS MPAKTHUYECKOW paboThl, MO
PHUCYHKY,

* BBINIOJIHATD JCUCTBUSI 110 AITOPUTMY.

Y4eHHK MOJYyYUT BO3MOXKHOCTb HAYUUTHCS:

° YCTAHABJIMBATbL 3dKOHOMCPHOCTHL PACHOJIOKCHHUA HJAHHBIX B CTPOKAX U CTOJ'I6I_I8.X Ta6J'II/II_IBI,
3aIllOJIHATH T8.6J'II/II_Iy B COOTBCTCTBHU C YCTaHOBHCHHOﬁ 3aKOHOMCPHOCTBIO;
° IIOHUMAThb HH(bOpMaI_IHIO, 3aKIIIOYCHHYIO B Ta6m/1ue, CXeMC, JuarpaMme " IMpeaACTaBJIATL €€ B

BHUJC TCKCTA (yCTHOFO nim HI/ICBMGHHOTO), YHUCJIOBOT'O BBIPAXKCHUS, YPABHCHUS
° BBINIOJIHATH 3aJJaHUS B TECTOBOM (I)OpMe C BLI60pOM OTBCTA,



® BBIIIOJIHATH HCﬁCTBHﬂ o ajroputMy, HNpPOBCPATH IPABUIBHOCTH TIOTOBOI'0 aJIropuTt™Ma,
JOTIOJIHATH HE3aBEPILICHHBIN aJITOPUTM;

® CTPOUTDH HpOCTGﬁIHPIC BBICKAa3bIBaAHUA C UCIIOJIB30BAHUCM JIOTUYCCKUX CBA30K «BECPHO /HeBepHO,
qTO ...»;

* COCTaBJIATh CXEMY PACCYX IEHUI B TEKCTOBOM 3a/1aye OT BOIPOCaA.

6. Coneprxanue y4eGHOro nmpeamera

S kiace

HarypajibHble 4uCJIa M HIKAJIbI

OO6o3HaueHue U cpaBHEHUE HATYypalIbHbIX uncen. OTpe3ok. [Jnuna otpeska. Tpeyronasuuk. [11ockocCTs.
[Ipsmas. Jlyu. llkans! u koopauHatel. JInHelnble tuarpammel. Perenrie KOMOMHATOPHBIX 3a/1a4.
CioxeHue U BbIYHTAHHE HATYPAJIbHBIX YK Ces

CrnoxeHre M BBIYMTaHHWE HATYpaJbHBIX YMCeEl, UX cBoicTBa. YnciaoBble U OyKBEHHBIE BBIPaKEHUS.
Pemrenne nunelHbIX ypaBHeHUH. Perienne koMOMHATOPHBIX 3a/1a4.

YMHOKeHHe U 1eJIeHHe HATYPAJbHbBIX Y CeJl

YMHOXKEHNE U JEJIEHHE HATypaJbHBIX 4YHCEN, CBOWCTBA YMHOKEHHS. YIIPOIIECHHWE BBIPAKCHUM.
[Topsimox BeImonHeHus aeiicTBuil. KBaapar m ky0 uucna. CucteMaTusaiusi M MOJACYET HMEIONTUXCS
JAHHBIX B BUJI€ YACTOTHBIX TAOJIUI U AUarpaMM. Perienne TeKCToBbIX 3ajay.

Ilnomaay U 00LEMBI

Boruncnenus no ¢popmynam. Ilnomane. [1nomane npsmoyronbHuka. EnnHULBI H3MepeHHs TUIOMIAEH.
CronGuareie nuarpammbl. [IpsmoyronsHbiii mapamnenenumnen. OO0bembl. OO0beM NPSIMOYrOJILHOTO
napajuieJenuIe/a.

OO0bIKHOBEHHbIE IPOOH

OxpyxHocTh U Kpyr. OObIKHOBEHHBIE ApoOu. HaxoxaeHne yacTu OT LeJIOTO U IENOTO M0 €ro YacTu.
CpaBHeHHe, CIIO)KEHHE U BBIYUTaHHE OOBIKHOBEHHBIX JpoOell ¢ OJMHAKOBBHIMH 3HAMEHATEIISIMH.
CMmemannsie uncia. CiaoxkeHHe U BbIYMTAaHUE cMellaHHbIX uucen. [IpakTudeckas pabota mo coopy,
OpraHu3aliy U MOJCYETY JaHHBIX. Perenne KoMOMHATOPHBIX 3a/1a4.

JecaTnuHbie 1podH.

CnoxxeHne ¥ BBIUMTAHUE JECATUYHBIX JpooOeil./lecsatuunas apoOb. CpaBHeHHE, OKpYIJICHHE,
CJIOKEHHE M BbIUUTAHUE JNECATHUHBIX IpoOeil. Pemenne koMOMHATOPHBIX 3a71a4. PelieHne TeKCTOBBIX
3aza4.

YMHOXKeHUE U Je/ieHHue JeCATUIHBIX Apodei

YMHOKEHHUE U JIelieHne JecsITHUHBIX Apodeit. Cpennee apudmMerndeckoe HeCKOJIbKUX uucen. Pemenue
TEKCTOBBIX 3ajau. Penenne koMOMHATOpHBIX 3a1a4. CpeaHee 3HaAUYECHUE U MOJa KaK XapaKTepUCTUKU
COBOKYITHOCTH YHCJIOBBIX JAHHBIX.

HNHCcTpyMeHTHI U1l BBIYUCJICHUH H U3MepeHuil

HauanbHble cBeneHUsT O BBIUMCICHUSAX Ha KanbKynstope. I[Ipouentsl. HaxoxneHue mnpoueHta oT
BEJIMYMHBI, BEJIMYUHBI 110 €€ MPOLEHTy. Yroi. TpeyronbsHuk. Bennunna yrna. EnquHunsl usmepeHus
yrioB. M3mepenue yrios. [loctpoenue yrna 3ananHoi BenuuuHbl. Kpyrosele auarpammel. Penenue
KOMOMHATOPHBIX 3a/1a4.

OnucareabHas cratucTuka. Bepositnocts. KomOnnaropuka

[IpencraBnenue JaHHBIX B BUAE Tabuul, auarpamm. [IpencraBieHune o BEIOOPOYHOM HCCIIEIOBaHUU.
Pemenne xoMOMHATOpHBIX 3a7a4y mepebopom BapuaHToB. IlepectanoBku u Qaxropuain. [Ipumepst
peleHust KOMOMHATOPHBIX 3ajiay: epeOop BapUaHTOB, IEPECTAHOBKH, (haKTOpHAJL.

6 KJjacc

Heaumocthb yncesn

Henurtenu u kpatuele. [lpusnaku nenumoctu Ha 10, Ha 5, u Ha 2. [lpusHaku aenumocty Ha 9 u Ha 3.
IIpocTsle u cocraBHbIE yKcia. Pa3noskenue Ha nmpocteie MHOKUTENU. Hanbomnbimuit o0muit nenuTens,
B3aumuo npocteie uncna. Haumensliee odlee kpaTHoe.



CioxeHue H BbIYMTAHHE IP00eH ¢ pa3HBIMHU 3HAMEHATEeJISIMHU

OcHoBHoe cBoiicTBO aApobu. Cokpamnienue npo0eit. [lpuBenenue apobelr k oOmeMy 3HAMEHATEIIO.
CpaBHeHHe, CIOKEHUE W BBIUMTaHHME IpoOel ¢ pasHbIMH 3HamMeHaresssMu. CIOXKEHHE W BBIYMTAHHUE
CMEIIAHHBIX YHCET.

YMHOKeHUe H Je/leHre 00bIKHOBEHHBIX Apodeil

YmuoxeHnue npobeit. Haxoxnaenue npobu ot umcna. [lpuMeHeHue pacmpenenuTeNIbHOTO CBOWCTBA
yMHOXeHUs. B3aumuo oOpatHbie uucna. Jlenenue. Haxoxaenue uymcia mo ero apoou. JpoOnbie
BBIPAYKEHUSI.

OTHoleHNs U MPONOPIUH

Otnomrenust. [Iponoprumn. Ilpsimast m oOpatHas mpomopIoHaNIbHBIE 3aBHCUMOCTH. MacmTad. J{nnHa
OKPYKHOCTH U Itomaab kpyra. lap.

IoJi0kuTENbHBIE U OTPHIIATEIbHBIE YHCJIA

Koopaunats! Ha npsimoit. [IpoTuBononoxusie uncina. Moayns uncia. CpaBHeHue uncen. M3menenue
BEJIMYMH.

CioxeHue H BbIYMTAHHE MOJIOKUTEIbHBIX M OTPHLATEIbHBIX YHCeJ

CrnoxeHue ynces ¢ TOMOIIBI0 KOOPAUHATHOU mpsiMoid. CloskeHHe OTpUIlaTeNbHbIX rcell. ClokeHne
qucell C pa3HbIMU 3HaKaMU. Berunrtanue.

YMHOKeHUe U Je/IeHHe MOJI0KUTeJbHBIX H OTPUIATEIbHbBIX YHCeJ

YMmHuoxkeHnue. Jlenenne. PannonaneHelie uncna. CBOKCTBA JEHCTBUM € palMOHAIBHBIMUA YHCIIAMH.
Pemienue ypaBHeHui

Packpritue cko6ok. Koadpunuent. [Togo6Hble cnaraemslie. Pemienne ypaBHeHHIA.

KoopauHaThl Ha IJIOCKOCTH

[lepnennukynsapusie npsimble. [lapamnensuble npsmele. KoopaumnatHas minockocTs. CtonOuaTbie
nuarpammsl. ['paduku.

7 kaacc
BoipaxeHusi, To:k1ecTBa, ypaBHEHHUS
Bripaxxenus. UucnoBble BbIpaxkeHHs. BplpaxkeHuss ¢ nepeMeHHbIMU. CpaBHEHUE 3HAYEHUU
BeIpakeHui. [IpeoOpa3zoBaHne BEIPOKCHHIA.
CBoiicTBa JCHCTBUU Han 4YHCIaMH. TO0XIECTBAa, TOXKICCTBEHHBIE MPEOOPAa30BaHUS BBIPAKCHHM.
VYpaBHeHHe ¢ OJHON TNEpEeMEHHOW. YpaBHEHHWE W €ro KOpHHU. JIMHEWHOE ypaBHEHHE C OJIHOU
nepeMeHHOM. Pelienue 3a1au ¢ moMONIbI0 YPaBHEHUM.
Cratuctuueckue xapakrepuctuk. CpenHee apudpmMeTnieckoe, Meinana, Mojia, pa3Max.
D yHKUUHA
Oynkuuu U ux rpaduxu. OyHKuusA, oOmacte omnpeneneHus (QyHKIUU. Bbluncienue 3HaueHUI
¢dbyakuuu o popmyne. ['padux pyHKINAN.
JluneitHast QyHKIHUS.
[Ipsimas mponopoHaIbHOCTE U ee rpaduk. JlnHeiinas GyHkius u ee rpaduxk.
CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM
Crenens u ee cBoiicTBa. OnpesenieHue CTETeHU ¢ HATypalbHBIM MOKa3aTeneM. Y MHOXKCHHE U JICJIEHUE
cTerneHell. Bo3Benenue B CTeneHb MPOU3BEACHUS U CTEIICHHU.
Opnounenbl. OTHOYIIEH U €r0 CTaHAAPTHBINA BUI. YMHOXKEHHUE OJTHOUICHOB. Bo3BeneHue ogHouseHa
B cTenenb. YHKIUU Y = X2, y = X° U UX rpaduKH.
MHoro4/ieHsbl
CymMMa ¥ pa3HOCTh MHOTOWIEHOB. MHOTOWIEH U €ro cTaHaapTHbIA BUA. (CJOKE€HHE U BBIUUTAHUE
MHOTOYJIEHOB.
[IpousBeneHne OAHOWIEHA HAa MHOTOWIEH. YMHOXXEHHE OJHOYIEHAa Ha MHOroudjieH. BpiHeceHue
00I1ero MHOXKHUTEIS 32 CKOOKH.
[IpousBeneHre MHOTOUYIEHOB. Y MHOKEHHME MHOTOWIEHA HA MHOTOWIEH. Pa3nojkeHre MHOTO4IeHa Ha
MHO>KHTEIH CTIOCOOOM T'PYIITHPOBKH.
D opMyJIbl COKPALIEHHOT0 YMHOKEHHU S



KBagpar cymmbl M KBajapar pasHOCTH. Bo3BemeHue B KBagpaT B KyO CyMMBI M Pa3HOCTH JIBYX
BbIpaKeHUH. Pa3noxkeHne Ha MHOXKHTEIM C TOMOLIbI0 (opMyn KBagpaTa CyMMBI M KBajpaTa
Pa3HOCTH.

Paznoctp kBagpatoB. CymMMa M pa3HOCTh KyOOB. YMHOKEHHE pPA3HOCTH JBYX BBIPXKEHHH Ha HUX
cymMMy. PasnoxeHue pasHOCTH KBaJpaTOB Ha MHOXUTENU. Pa3jokeHue Ha MHOXHUTEIU CyMMBbI U
pa3HOCTH KyOOB.

[IpeoOpazoBanme 1ebIX BbIpakeHud. lIpeoOpazoBanue T1EIOT0 BBHIPAKECHHUS B MHOTOYJICH.
[IpumeHeHne pa3aMyuHbIX CIOCOO0B AJIsl Pa3/I0KEHNs Ha MHOXKUTEIH.

Cucrembl JTUHeHHBIX YPABHEHUH

JIuneliHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMM M HMX CUCTeMBl. JIMHEHHOE ypaBHEHHE C JBYMs
nepeMeHHbIMU. ['paduk JTHHEHHOTO ypaBHEHUS C ABYMsS TepeMeHHbIMH. CHCTEMBI JHHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue cucrembl ABYX JTMHEHHBIX YPaBHEHUH

Cnioco6 noacranoBku. Crioco0 cioxkeHus. Pemenne 3a1ay ¢ MTOMOIIBI0 CHCTEM YpaBHEHUH.

8 kuace
PaumnonasibHbIE IPO0U M MX CBOICTBA
Panmonansubie BeipaxkeHus. OCHOBHOE CBOMCTBO APOOH, COKpaIlleHHne apo0eit.
CymMa u pa3HocThb Apoodei
CrnoxeHue 1 BIYUTAHUE JIPOOEH ¢ OTMHAKOBBIMH 3HaMeHaTeNsiMH. CII0’)KeHUE W BRIYUTAHHE APOOCH C
pPa3HBIMH 3HAMEHATEIISIMU.
IIpousBenenne u 4yacTHoe Apodei
YMmHo)keHue apoOeil. Bossenenwe npob6bu B creneHb. Jlenenuwe apobei. I[IpeoOpazoBanust
pannoOHANBHBIX BeIpakeHni. Dyukuus y = K/X u ee rpaduk.
KBaapaTHble KOpHU
JelictButenbHble yKcia. PaninonansHblie uncna. MppanuoHaibHble 4uca.
ApupmMeTnyecKknii KBaApaTHbIN KOPEeHb
KBanpaTHele KOpHH. ApH(METHUECKMI KBaJpaTHBIH KOpeHb. YpaBHeHHe X°=a. HaxoskeHue
IPUOIIKEHHBIX 3HAYCHNH KBaApaTHOTO KopHs. DyHKImsA y = VX U ee rpaduk.
CaoiicTBa apu(h)MeTHUYECKOT0 KBAIPATHOI0 KOPHSI
KBanparnblit kopeHb U3 npou3BeaeHus u ApooOu. KBanpaTHbiil KOpeHb U3 CTETICHH.
[Ipumenenue cBOMCTB apu(hMETHYECKOTO KBAJPATHOTO KOPHSI.
Brinecenne MHOXuUTeNs 3a 3HaK KOopHS. BHecenme MHOXuTens moj 3Hak kKopHs. [IpeoOpasoBanus
BBIPAXXEHUI, COJIEPKAILNX KBAIPATHBIE KOPHH.
KBagpaTHble ypaBHeHUs1
KBagpatHoe ypaBHeHue u ero kopHu. Hemnonsele kBagpatHele ypaBHeHus. dopmyna KopHel
KBaJpaTHOTrO ypaBHeHUs. Pelienne 3a1au ¢ noMoIbIO KBaipaTHRIX ypaBHeHU. Teopema Buera.
JpoOHble panoHAJIbHbIE YPABHEHHUS
Pemenune npoOGHBIX palMOHAIBHBIX ypaBHEHUH. PemieHue 3agady ¢ MOMOIIBI0 PALMOHAIBHBIX
YpPaBHCHHH.
HepagBencrBa
UucnoBble HEpaBEHCTBA U UX CBOMCTBA.
Uucnossie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEpaBEHCTB. ClI0)KEHUE U YMHOKEHUE YUCIIOBBIX HEpa-
BeHCTB. [lorpenrHocTs ¥ TOYHOCTH MPUOIMKEHHUS.
HepaBeHncrBa ¢ 01HOM epeMeHHOH U UX CHCTEMBI
[lepeceuenne u oObeOUHEHHE MHOXECTB. UHCIIOBBIE TPOMEKYTKH. PerieHrne HepaBEeHCTB C OJHOM
IIEpEMEHHOM. Penienne cucreM HEpaBeHCTB C OJTHOM MEPEMEHHOM.
Crenens ¢ HeJbIM NOKa3aTeeM
CreneHsb C 1eNIbIM TIOKA3aTelleM U €€ CBOMCTBA.
OrnpezneneHre CTENEHU C LEJIbIM OTPHUIATENIbHBIM MoKa3areneM. (CBONCTBAa CTENEHH C LIEJIbIM
nokaszareneM. CTaHJapTHBIA BUJI YUCIIA.
DJIeMeHThI CTATHCTUKH.



C6op ¥ rpynmupoBKa CTATUCTUYECKUX JaHHBIX. HarmsgHoe mpencTaBieHUE CTaTHCTUYECKON
uHpOpMaLuu.

9 kJaacce

DYyHKUUH U UX CBOMICTBA

Oynkus. O6nacTs onpeaeneHus GyHKIUU U 061acTh 3HaueHui Gpyakmmn. CBoicTBa QyHKINIA.
KBaapaTHblii Tpex4ieH

KBagparHblil TpeXwieH U ero KOpHU. Pa3noxkeHnne kBapaTHOrO TPEXWICHA HA MHOKUTEIIH.
KBangpatnanas pyHKIuUS 1 ee Tpaduk.

dynxuus y=ax?, ee rpaduk u cBoiictsa. IlocTpoenue dynkmuii y=ax’+n u y=a (x -m)?. Iloctpoenue
rpaduKa KBaApaTUYHON (PYHKITUH.

Crenennast pynkums

Kopens n-oii creneHu.

®Oyukius y=x". KopeHs N-oii cTemneHm.

YpaBHeHHUS] M HEPABEHCTBA ¢ OJHOI IepeMeHHOI

YpaBHEHHE ¢ OAHON NTEPEMEHHOM.

[enoe ypaBHeHue u ero kopHu. JIpoOHbIE pallMoHAIbHBIE YPAaBHEHHUS.

HepageHcTBa ¢ 0[1HOM IEPEMEHHON.

Pemrenne HepaBeHCTB BTOpOM CTENEHM C OJHOM NEepeMEeHHOW. PelieHne HepaBeHCTB METOAOM
MHTEPBAJIOB.

YpaBHeHus ¢ 1ByMsl lepeMeHHbIMH M UX CHCTEMbI

VYpaBHeHHe C JAByMS NepeMeHHbIMH M ero rpaduk. ['papuueckuii cnoco® pelieHus CHCTEM
ypaBHeHUM. Pemnienue cucrteM ypaBHEHUMH BTOpOU cTemneHW. PenieHue 3agad ¢ MOMOIIBIO CHCTEM
YpaBHEHUI BTOPOM CTETICHHU.

HepasencTBa ¢ 1BymMsi IepeMEHHBIMHU H UX CHCTEMBbI

HepasenctBa ¢ nByms nepeMeHHbIMUA. CHCTEMBI HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.
Apudpmernyeckasi nporpeccust

[TocnenoBarensHocT. OmnpeneneHue apudmeTudeckoir mporpeccun. DopMmynbl N-TO  YieHa
apudmMeTnyecKkor nporpeccuu. @opmysia CyMMBbI TIEPBBIX N YWICHOB apU(PMETHISCKON TPOTPECCHH.
I'eomerpuueckasi nporpeccus

OmnpeneneHne reoMeTpu4eckor mporpeccuu. @opmyssl N-ro WieHa T€OMETPUUYECKON IPOTPECCHUH.
@dopmyra CyMMBI IEPBBIX N WIEHOB F€OMETPUUECKOM IPOrPECCUN.

J1eMeHTbl KOMOMHATOPUKH

ITpumeps! komMOuHaTOpHBIX 3a1a4. IlepecranoBku. Pazmenienns. Coueranus.

HavanpHble cBeleHUS U3 TEOPUHU BEPOSITHOCTEN.

OTHOCHUTEIbHAS YaCcTOTA CIIy4aiHOTO COOBITHS. BeposTHOCTh paBHOBO3MOXKHBIX COOBITH.

I'eomeTpust
7 xJace

HavajbHble reomeTpuyecKne cBeJeHus
IIpocteiimme reomerpuueckue (Urypsl: mpsiMas, TOYKa, OTPE3OK, Jyd, yroj. Ilonarue paBeHcTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTpe3KOB M YIJIOB. V3MepeHHe OTpe3KOB, UIMHA OTpe3Ka.
W3mepenue yrnos, rpagycHas wmepa yria. CMeXHble MW BEpPTUKAJIbHBIE YIVIBI, MX CBOWCTBA.
[IepnieHqUKyIIApHBIE TIPSMBIE.
Tpeyrojabuuku
Tpeyronbuuk. IlpusnHaku paBeHCTBa TpeyroiabHUKOB. Ilepnenmukynsap k mnpsaMmou. Menuansi,
OUCCEKTPUCHl U BBICOTHI TPEYrojbHUKA. PaBHOOEAPEHHBII TPEyroJbHUK U €ro CBOWCTBA. 3ajayd Ha
IIOCTPOEHHUE C NTOMOILBIO HUPKYJISA U TUHEHKH.
IMapanjejbHble NPAMBIE
[Ipu3Haky napauIeNpHOCTH NPAMBIX. AKCHOMA NapajuledbHBIX NpsAMbIX. CBONCTBA MapaysiesbHbIX
MIPSIMBIX.
CooTHOIIEHUsI MeKY CTOPOHAMH M YIJIAMH TPEyroJbHUKA



Cymma yrioB TpeyrosibHUKa. COOTHOLIEHHE MEXJIy CTOPOHAMHU M YIVIAMU TPEYroJIbHUKA.
HepaseHnctBo TpeyrosibHMKa. 1IpsAMOyronapHble TpPEeyrojabHUKH, UX CBOWCTBA M IIPU3HAKU PAaBEHCTBA.
Paccrosgnue or Toukum 10 npsAMou. PaccrositHMe Mexay mnapasuledbHbBIMH IpsMbIMHU. IlocTpoeHue
TPEYroJIbHUKA 10 TPEM DJIEMEHTaM.

8 ki1acc
YeTpIpexyroJibHUKHU
MHOTroyroJpHHUK, BbIIYKJIbI MHOTOYIOJIbHUK, YEThIPEXYroJibHUK. [lapannenorpamm, ero cBoiictsa u
npusHaku. Tpamenus. IlpsmoyrombHuk, pom0, KBaapar, ux cBoiicTBa. OceBas W LEHTpaIbHAsA
CUMMETPHUH.
ILromans
[TonaTHe momaay MHOroyrojaeHuka. [lnomanu npsMoyroiapHUKa, apajuieIorpaMMa, TpeyrojabHUKA,
Tpanenuu. Teopema [Tudaropa.
ITopo0HBIE TPEYroIbHUKH
[lono6uble TpeyronpHuku. IlpusHakum mnomobust TpeyroiabHukoB. [lpumenenne mnonoOus K
JI0Ka3aTeIbCTBY TEOpPeM W pemeHuto 3afad. CHHYC, KOCHHYC M TaHI€HC OCTpOro yria
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA.
OxpyxHOCTH
B3anMHOe pacnosnokeHne npsaMou M OKpykHOcTH. KacarenpHas K OKPYKHOCTH, €€ CBOWCTBO M
npu3Hak. lLleHTpanpHble M BHOHMCAaHHbIE YIibl. YeTwblpe 3aMedarenbHble TOYKH TPEYrOJbHHKA.
BrnncanHas u onrcaHHas OKpY>KHOCTH.

9 kJacc
ITonsiTe BeKTOpaA
[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE W BHIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa HA
yucio. Pa3noxenne BeKTopa o IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
MeTtox KOOpAUHAT
Koopnunatel Bektopa. Ilpocteiiimue 3agaun B KOOpAMHATaX. YPABHEHHUSI OKPYKHOCTH M MPSIMOM.
[IpuMeHeHne BEKTOPOB U KOOPAMHAT MPU PELICHUH 3a/1a4.
CoOTHOIIIEHHS MEX/ly CTOPOHAMH U YIJIaMH TpeyrojbHuKa. CKaasipHOE MPOU3BEIECHUE BEKTOPOB
CuHyC, KOCMHYC M TaHI€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHue TpeyroJbHHKOB.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB U €r0 IPUMEHEHNE B FTEOMETPUYECKUX 3a1a4ax.
JJIMHA OKPY/KHOCTH M ILUIOIIAAb KPYyra
[IpaBunbHbIE MHOTOYrOJbHUKU. OKPYKHOCTH, OMHMCAHHAs OKOJIO MPAaBWJILHOIO MHOTOYIOJIbHUKA M
BnucaHHas B Hero. [locTpoeHue NpaBHIIBHBIX MHOrOYroJIbHUKOB. JliimHa okpyxHoctu Ilnomans
Kpyra.
JIBMKeHUs
OtoOpakenue mockoctu Ha cebsa. [lonstue amwxenus. OceBas W IEHTpPalbHAs CHUMMETPHU.
ITapannensHsiil iepeHoc. [loBopot. Hanoxxenus u 1BUKEHUS.
HavanbHble cBeleHUSI U3 CTEPeOMeTPHH
[Ipeamer crepeomerpun. ['eomerpuueckne Tena M NOBEPXHOCTH MHOTOTrpaHHUKH: IPU3MA,
napajuiefienunesn, nupamuaa, (GopMmynbl A BBIYMCICHUS UX 00beMoB. Tena U MOBEPXHOCTH
BpAIIeHUS: IWIHHIP, KOHYC, cdepa, map, GopMynbl 11 BEIYUCICHUS UX IIOHIaIel TTOBEPXHOCTEN 1
00BEMOB.

7. TemaTnyeckoe IUVIAHMPOBaHHE € YKAa3aHHEM KOJHMYeCTBA YacCOB,0TBOJMMBIX Ha OCBOEHHUE
KaXKI0M TeMbl
5 kjace

Conepxxanue Kon-Bo

OcHoBHBIE BUBI y4eOHOU AEITETHHOCTH
y4eOHOT0 MpeIMEeTa 4acoB




Harypanbusie
YHUCIIAa U IIKAJIbI

14 4

OnuceiBaTh CBOMCTBA HATYPAIILHOIO pAjA.

UuraTh W 3aluChIBaTH HATypajbHBbIE YHCIA, CPAaBHUBATh M
YIOPSIIOYNBATH HX.

BBIMONHATE  BBIYUCIEHHS C  HATYPAIbHBIMU  YHCIAMU;
BBIUUCIIATH 3HAUCHUSI CTETICHEH.

YepTuTh OTPE30K MO JaHHBIM JBYM TOYKaM M Ha3bIBaTh €ro,
U3MEpATh U CpPaBHUBAaTh OTPE3KU C TOMOLIBIO LHMPKYII,
HaXOJMTh JJIMHY OTPE3Ka C MOMOIIBIO JIMHEHKU U BHIYMCICHUI.
Crpouthb TpeyroibHUK, 0003HAa4YaTh €ro0 CTOPOHBI U BEPILHHBI,
OOBSACHATh, YEM OTJIMYACTCS MpsiMasi OT OTpe3Ka, YEPTUTh €€ U
0003HayaTh.

AHanu3upoBathb u OCMBICJIMBATh TEKCT 3ajauu,
nepeopMynupoBaTh  yCIOBHS, M3BJIEKaTh HEOOXOAMMYIO
MH(pOpPMALIMIO, MOJEIMPOBATh YCIOBHUS C IOMOIIBIO CXEM,
PUCYHKOB, pe€albHbIX IPEAMETOB; CTPOUTH JIOTUYECKYIO
[ETI0YKY PACCYKJICHUN; KPUTHUECKH OIIEHWBATh MOJTYYEHHBIN
OTBET, MPOBEPSATh OTBET HAa COOTBETCTBUE  YCIOBHIO.
PacrioznaBath Ha  uyepTekax, pHUCYHKaX M MOJEIAX
reoMerpuueckue Gurypsl, KoHuUrypauuu puryp.

N300paxate reomeTpudeckie GUrypsl Ha KiieT4aTtoii Oymare.
W3mMepsTh U cCpaBHUBATH OTPE3KH .

BrIipaxxats 0JTHM €JMHUALIEI N3MEPEHUS ITHH Yepe3 Ipyrue
Onpenensats 1EHy AeJICHUS KaJbI.

CtpouTh IIKaTBl C TIOMOIIBIO BBIOPAHHBIX EIMHUYHBIX
OTPE3KOB.

Haxomuth koopauHaThl TOYEK M CTPOUTh TOYKM IO HX
KOOpJMHATaM.

Pemate komOMHATOpHBIE 3amauu IEpeOOPOM BapHAHTOB.
[IpencraBnsaTh JaHHBIE B BUJE TAOJIMIl U AUArpaMM; U3BJIEKATh
nHpopMaIrio 13 TabJIUIl U JUATPAMM.




Cnoxenue u
BBIYUTAHHUC
HaTypaJIBHBIX YJUCCJII

20 g

BpinmonHsATe  BBIUMCIAEHUS C  HATYpaJbHBIMH  YHUCJIaMU;
BBIYUCIISITh CYMMY U HEU3BECTHBIC Cllaraemble, €Clii U3BECTEH
pe3yJIbTaT CJHOXKEHUS W JPYroe CllaraéMoe, HCIoJIb30BaTh
CBOMCTBA CIIOXKEHMSI IJIs1 YIIPOIIECHUS BEIYUCIICHUMN.
Haxoauth anmuHy oTpe3ka Mo ero 4acTsiM U 4acTh OTpe3Ka, 3Has
BEJIMYMHY BCEro OTpe3ka M JPYIHMX €ro 4YacTteil, Mepumerp
MHOTOYTOJIbHUKA.
Pemate 3agaun, HCNONIBb3ys AEUCTBUS CIIOKEHUS.
PacknanpiBate umciio mo paspsgaM U Ha0OOpOT, BBHIMOJHSTH
CJI0’KEHHUE YHCEIl B CKOOKaX.
BrermonagaTe gedicTBHA BBIYMTAHHUS, MCIIOJNH30BaTh CBOMCTBA
BBIYUTAHUS JJIs1 YIPOIIEHUS BHIYUTAHUSI.
UuTtaTe W 3amuChIBaTh YHUCJIOBBIE BBIPAKEHUS, HAXOJUTh
3HAYECHHS BBIPAKCHUM, 3alKMCHIBaTh PEUICHUS 3aJaddl B BUJIC
YUCJIOBBIX WM OYKBEHHBIX BBIPAKECHUM.
Brruucnsate yncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS TMPHU
3a/IaHHBIX 3HAYEHUSAX OYKB.

[IpuMeHsITh CBOWCTBA CIIOKEHUS W BBIYUTAHUS IS
YIPOIIEHHUS BBIPAKEHUH.
Pemate ypaBHEHMsI — HaXOIUTh €T0 KOPHH, 33J1a4U C IIOMOIIIIO
YpaBHEHUM.
MopaenupoBaTh HECTIOKHBIE 3aBUCHUMOCTH C TIOMOIIBIO (hOPMYIT;
BBITIOJTHATH BBIUUCIIECHUS TTO (hOpMYyIIaMm.
Pemate koMmOMHATOPHBIE 3a/1a4u TIEPEOOPOM BapHAHTOB.

VYMHOXEHHE U
JeJIeHUE
HaTypaJbHBIX YHUCET

224

@®opMyIHpoBaTh, 3alHUCHIBATH C IMOMOIIBI0 OYKB OCHOBHBIE
CBOMCTBA YMHOXEHUSI.

@opmMyaupoBaTh  ONPEACICHUS  JCUCTBUS ~ YMHOXKEHUS,
MHOKUTENS, TMPOU3BEIACHUS, HEU3BECTHOTO  MHOKHUTEIS.
3aMeHsTh JIEHCTBHE YMHOKCHHS CIIOKEHHUEM U HAa000POT
[IpumensTb  CBOMCTBA  yMHOXEHHMSI U1 YOPOLICHUS
BBIYMCIICHUH.

DopMyaHpOBaTH ONPEACTCHUS IEIUTENs, ATUMOr0, YaCTHOTO,
HEMOJIHOTO YaCTHOTO U OCTaTKa.

YopomaTh BeIpaKeHUs, pelaTh YpaBHEHHUS.

BbInoNHATE BBIYMCIEHUS ¢ HATYPAJTbHBIMHU YHCIIAMH; BHIYUCIIST
3HAUEHUS CTETICHEH.

Haxonuts neiicTBus epBOi U BTOPOM CTYNEHU B BBIPAKCHHUSIX,
BBITIONHSATH MX, PACCTaBJIsASA MOPSAOK JEHCTBHIA.

[IpencraBnsaTh AaHHBIE B BUJI€ YACTOTHBIX TAOJHII, AUATPAMM.




Tlomanu u
00BEMEL

13 4

MoienupoBaTh HECIOKHBIE 3aBHCUMOCTHU C TIOMOIIBIO (hOPMYIT;
BBITIOJTHSATH BBIYUCIICHUS TI0 (popMyItam.

AHanu3upoBaTh u OCMBICJIUBAaTh TEKCT 3a/1a4u,
nepeopMynUpOBaTh  yCIOBUS, H3BJIEKATh HEOOXOIUMYIO
UHPOPMALIMIO, MOJICIIUPOBATh YCIOBUS C MOMOIIBIO CXEM,
PUCYHKOB, PpEAJbHBIX TPEIMETOB; CTPOUTHh JIOTHYECKYIO
HEMOYKY PACCYXKJICHUN; KPUTHUYECKH OLICHUBAThH IMOJYyYCHHBIN
OTBET, MPOBEPSATH OTBET HA COOTBETCTBUE YCIIOBHIO.
Pacnio3naBate Ha  dWepTexax, pHUCYHKaX W MOJAEIAX
reomerpudeckue Qurypsl. [IpuBOAUTH HPUMEPHI AHAJIOTOB
TEOMETPUYECKHUX (PUTYP B OKPYXKAIOIIEM MHPE.

N300paxate reomerpuyeckue GUrypsl U X KOHQUTypaluu OT
PYKH U C UCIIOJIb30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB.
Beruucnsate  miomaaM  KBaApaToB M MPSMOYTOJIBHUKOB,
UCHIOJIB3YST  (pOpMyNbl  IUIOIIAIU KBajZpaTa W IUIOLIAAH
MPSIMOYTOJIbHUKA.

BripaxaTs 01HM €TUHULIBI U3MEPEHUS TIJIOIAIN Yepe3 ApyTrue.
Beruucnsate 00beMbI Ky0ba W TNPSAMOYroJbHOTO
napajuiefienumena, HUCMoyibp3ys obbemMa Kyba u  oObeMma
MPSIMOYTOJIFHOTO TIapajuienenumeaa. Beipaxkats OJTHA € TMHUIIBI
n3MepeHus: oobeMa 4epes JApyrue.

Pemate 3agaun Ha HaxXOXIEHHUE IUIOMIANEH KBaJIpaTOB U
MPSIMOYTOJIbHUKOB, 00BEMOB KyOOB U  MPSMOYTOJBHBIX
napaJuiesenune10B.

Crpouth cronlyarbie auarpamMmbl; MPUMEHSTH MOJyYEHHBIE
3HaHUA NIPU PEIICHUH 3a/1au.

OOBIKHOBEHHBIE
npoou

254

MopenupoBath B rpaduueckoit, mpeaMeTHoi Gopme TOHITHS U
CBOWCTBA, CBSI3aHHBIE C MOHATHEM OOBIKHOBEHHOM IPOOH.
®dopMynmHpoBaTh, 3aNMUCHIBATH C TIOMOIIBI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM, TMpaBWia JCUCTBUH C
O0OBIKHOBEHHBIMH JIPOOSIMHU.

[IpeoOpazoBbiBaTh OOBIKHOBEHHBIC JpoOH, CpaBHUBATh U
YIOPSI0YMBATH HX. BEIIOIHATE BBIYMCIIEHUS c
OOBIKHOBEHHBIMH JIPOOSMH.

dopMynHpoBaTh ONPEACICHUS MPABUIBHBIX, HETIPABUIBHBIX U
CMEIIaHHBIX Ipo0ei.

YMeTh CkiaapiBaTh (BBIYMTATh) JpOOM C OJMHAKOBBIMU
3HaMEHATEIAMU.

3anuchIBaTh CMEIIAHHOE YMCIIO B BUJIE HEMPABWILHOW JAPOOH U
00paTHO. BBIMOIHATE IEHCTBHS ¢ CMEIIaHHBIMU JAPOOSMHU.
BoimonHate omnepanuu mo cOopy, OpraHu3allid U TOJCYETY
JaHHBIX.

Pemates xomMOuMHaTOpHBIE 3a/aul MEpeOOpPOM BApPUAHTOB, C
MOMOIIbIO (hakTopHUaa.




JlecaTUUHBIE JPOOH.
Cnoxenue u
BBIYUTAHUC
JEeCATHYHBIX
npobeit

16 4

UurtaTh W 3amuchiBaTh JecsATHYHBIE Jpodu. IlpencraBisTsh
OOBIKHOBEHHBIE JpOoOM B BUJAE NECATUYHBIX M JECCATUYHBIC B
BUJIC OOBIKHOBEHHBIX; HAXOIWUTh JECCATUYHBIC MPHOIMKCHHS
0OBIKHOBEHHBIX JpOOeii.

CpaBHMBATH U yIOPAJOUYUBATH JECATUYHBIE APOOH. BHIMOTHATD
BBIYUCIICHUS C AECATHYHBIMU JAPOOSIMH.

Hcnonp30BaTh SKBUBAJICHTHBIE MIPECTABICHUS JPOOHBIX YHCENT
IIPY UX CPaBHEHUH, TIPU BBIYUCICHUSAX.

BEINONHATH IPUKKUIKY U OLEHKY B XOJ€ BEIYUCIICHHA.
DopMyIMpOBaTh IPABUIIO OKPYIJIEHUS YU CEIL.

AHamM3upoBaTh " OCMBICITUBATh TEKCT 3a/1auy,
nepeopMynupoBaTh  yCIOBHS, M3BJIEKaTh HEOOXOAMMYIO
MH(pOPMALIMIO, MOJEIUPOBATh YCIOBUS C IIOMOIIBIO CXEM,
PUCYHKOB, peaJIbHBIX TMPEIMETOB; CTPOUTHh JIOTHYECKYIO
[EeT0YKY PACCYKJICHUN; KPUTHUECKH OIIEHWBATh TMOJTYYEHHBIN
OTBET, IPOBEPSATH OTBET HA COOTBETCTBHE YCIOBUIO.

PemaTts koMOMHaTOpHBIE 3a1a4H.

VYMHOXEHNE 1
JIeJICHUE
IECATHYHBIX
npooei

23 4y

@opMynTupOBaTh  ONpENENICHUS] yYMHOXKEHUS W JCTICHHS
JECSITUUHBIX APOOEH.

@opMynTupOBaTh OMpEICICHHE CpPEAHEro apu(METHUECKOTO
HECKOJIbKUX YHCEI

BBITIOJIHATE ~ BBIYHCICHUS C  JICCATHYHBIMH  JPOOSMHU:
YMHOYXCHHUE U JITICHHE JECATUIHBIX IPOOECH.

AHamM3MpoBaTh " OCMBICITUBATh TEKCT 3a7a4m,
nepeopMyIHpOBaTh  yCIOBUS, W3BJIEKATh HEOOXOJIUMYIO
UHPOPMAIINIO, MOJICIIUPOBATh YCIOBUS C TOMOIIBIO CXEM,
PUCYHKOB, pEabHBIX TMPEIMETOB; CTPOUTHh JIOTHYECKYIO
IETOYKY PACCYKICHHUI; KPUTHUECKH OIICHWBATh TOJIYYCHHBIN
OTBET, MPOBEPATH OTBET HA COOTBETCTBUE YCIOBHIO.

Pemate koMOWHATOPHBIC 337a4H IEpeOOPOB BAPHAHTOB.
HaxoauTh cpemHIon CKOPOCTh JBMKEHUS, CpEHEE 3HAYCHHUE U
MOJly; CpaBHHMBAaTh BEJIHYUHBI, HAXOTUTh HAaUOOJBIICE W
HaMMEHBIIICE 3HAYCHUE.

HNHcTpymMeHThI AJist
BBLIYHCIIEHUI U
HU3MEPEHUIN

194

OOBSCHITH, KaK BBOJUTh B MHKPOKAIBKYISTOP HATypajbHOE
YHCIIO0, JCCATUYHYIO IpoOb. BBIMONHATE oOmepanuu  Ha
MUKPOKaJIbKYJIATOPE.

OOBACHATD, YTO TaKoe MPOLEHT. [IpeacTaBisaTh MPOLIEHT B BUE
npoOel 1 qpoOu B BUJIE ITPOLICHTOB.

Ocymectiary nouck uHpopmanuu (B CMU), conepxkamieit
JIAHHBIC, BRIPAXKECHHBIC B MPOIIEHTAX, HHTEPIPETHPOBATH UX.
Pemrate 3a1aun Ha TPOLIEHTHI U IPOOH (B TOM YHUCIIE 3aJaud W3
peallbHON  MPaKTUKH), HUCIONIB3YyS TMPH  HEOOXOAUMOCTH
KaJbKYISATOP.

DopMyIHpOBaTh OMpEAENEHUsl yriia, BUIbl YIJIOB, AJIEMEHTHI
yTJIOB.

YMeTh U3MepsATh YTIIbl ¢ TOMOIIBIO TPAHCIIOPTUPA

3HaTh, YTO HA3BIBAIOT OMCCEKTPHUCOH yriia.

YMeTh 4uTaTh U CTPOUTH KPYTOBBIEC AUATPAMMBEI.

Pemate koMOUHATOpHBIE 331241 TTepeOOPOM BapPHAHTOB.




Hrorosoe
IMOBTOPEHHUE.

184

3HaTh MaTepuall, U3y4eHHbIN B Kypce MaTEMaTUKH 3a 5 KJlacc
YMeTb NPUMEHATH NOJy4YEHHBIE 3HAHWS Ha IIPAKTHUKE.

VYMETh JOrudecKu MBICJINTDb, OTCTAaBATh CBOIO TOYKY 3PCHUA U
BBICJIyIIMBAaTh MHEHUE IPYI'UX, pad0TaTh B KOMaH/E.

6 xiaacc

Conepxanue
y4eOHOTO MpeMeTa

Koin-Bo
qacOB

XapakTepuCcTHUKa OCHOBHBIX BUAOB JACATEIBHOCTH YICHUKA
(Ha ypoBHE y4eOHBIX ICHCTBUN)

JenumocTts uncen

184

W3Bnekarh HEOOX0IMMYIO HH(POPMALHIO,

CTPOUTh JIOTUYECKYIO 1IETIOYKY pPaCCYXJECHUN; KPUTHYECKU
OIICHUBATh IMOJIyYEHHBIH OTBET, OCYLIECTBIISITH CAMOKOHTPOJIb,
IPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBUIO.

DopMyIMpPOBaTH ONPENEICHUS IEIUTENS U KPaTHOTO, IPOCTOTO
YKClia ¥ COCTaBHOT'O YMCJa, CBOMCTBA U MPU3HAKU JAETUMOCTH.
Jloka3piBaTh M ONpOBEpraTh C IOMOIIbI0 KOHTPIPUMEPOB
YIBEpXKACHUS O JenuMocTH uucen. KiaccuduuuponaTh
HaTypaJibHbIE Yncia (YeTHbIE U HEYETHBIE, [0 OCTaTKaM OT Jie-
JIeHus Ha 3 U T. 1.).

Crnoxenue u
BBIYUTAHHUE APOOCH
C pa3HbIMHU
3HaMEHATeISIMH

194

MoaenupoBaTh B rpaguueckoi, mpeaMeTHON Gopme MOHATUS U
CBOWCTBA, CBSI3aHHBIE C MOHATHEM OOBIKHOBEHHOM JIPOOH.
DopMyTHpOBaTh, 3aITUCBIBATE C HOMOWBIO OVKE

OCHOBHOE€ CBOMCTBO OOBIKHOBEHHOU JpoOHU, MpaBuia IeHCTBHI
C OOBIKHOBEHHBIMH JIPOOSIMH.

[IpeoOpazoBbiBaTh OOBIKHOBEHHBIC JIpOoOM, CpaBHHUBATh U
YIOPSIOYMBATh MX. BBHITIOJHITH BBIYUCICHHUS C OOBIKHOBEH-
HBIMU JIPOOSIMHU.

CTpouTh JIOTUYECKYIO IIEMOYKY PACCYKICHUH; KPUTHYCCKH
OIIEHUBATH TOJYYCHHBIH OTBET, OCYIIECTBIATh CAMOKOHTPOJIb,
MIPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHIO.

[IpoBOAMTH  HECIIOXKHBIE  HCCIICIOBAHUS, CBS3aHHBIC CO
CBOWMCTBAMH JPOOHBIX YHCEJ, ONMUPAsCh HA YHUCIOBBIC DKCIIE-
pUMEHTHl (B TOM YHCJIE C HCIOJb30BAHUEM KaJbKYIATOPA,
KOMITBIOTEPA)




VYMHOXKEHUE U
JICTIEHHE
OOBIKHOBEHHBIX
npobeit

284

DopMynTupoBaTh, 3aMKUCHIBATE C IIOMOIIBIO OYKB

npaBWIa JCUCTBHIA ¢ OOBIKHOBEHHBIMU JPOOSMHU.
[IpeoOpa3oBbIBaTH OOBIKHOBEHHBIE APOOH.

BBINONMHATE BBIUUCIIEHHS ¢ OOBIKHOBEHHBIMH JPOOSMHU.
[IpencraBnsaTh OOBIKHOBEHHBIE APOOM B BUJC ACCATUYHBIX H
JICCATUYHbIE B BUJEC OOBIKHOBEHHBIX; HAXOJUThH JECATUYHBIC
npuOIMKEeHNS OOBIKHOBEHHBIX JPOOEH.

Hcnonb3oBaTh 3KBUBAJICHTHBIE IPEACTABIECHUS IPOOHBIX YU CET
IIPU UX CPAaBHEHUH, IIPU BBIYUCIICHUSX.

AHanu3upoBaTh W  OCMBICIMBATH TEKCT 3ajaud, Iepe-
dopMynupoBaTh yCIOBHE, U3BICKaTh HEOOXOAWMYIO HH-
dopMalnio, CTPOUTH JIOTMYECKYI0 LENOYKY pPacCyXJIECHUM;
KPUTHUYECKH OLIEHUBATh IOJYYEHHBIH OTBET, OCYLIECTBIISThH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
[IpoBouTE  HECNOXHBIE  HCCIENOBAaHUS, CBSI3aHHBIE  CO
CBOMCTBaMH JPOOHBIX YHCEJ, OMMUPAsCh HAa YHCIOBBIE IKCIIE-
pUMEHTHl (B TOM 4YHUCJIE C HCHOJIb30BAaHHEM KaJlbKYJSATOPA,
KOMITBIOTEPA)

OTHOLIEHUS U
MPOTIOPITAN

144

[IpuBoauTe TpUMEpH  HCHONB30BAHHWA  OTHOLICHWM  Ha
MpaKTHKE.

Pemrate 3amaun Ha MPOLIEHTHI U APOOH (B TOM YHKCIIE 3a/1a4d U3
peaqpbHOW  TPAKTUKHU), MCIOJB3YysS TPU HEOOXOIUMOCTH
KaJbKYJIATOP;  HUCIOJIb30BaTh  TOHATUS  OTHOLIEHUS U
IPONOPLUHU IPU PELICHUH 3a7a4.

AHanu3upoBaTh u OCMBICJIMBATh TEKCT 3a1aud,
nepedopMyIHpOBaTh yCIOBUE, W3BJIEKAaTh HEOOXOIUMYIO HWH-
dopMario, MOJENIUPOBATh YCIOBHE C TOMOIIBIO CXEM,
PUCYHKOB, pealbHBIX MPEIMETOB; CTPOUTH JIOTHYECKYIO
LENOYKY PACCYKJIECHUN; KPUTUUYECKH OILEHUBAThH IMOYUYEHHBIH
OTBET, OCYHIECTBJIATh CAMOKOHTpOJIb, IPOBEpss OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

[IpoBOIUTH  HECTOKHBIE  HCCIENOBAHUS, CBSI3aHHBIE  CO
CBOMCTBaMH JPOOHBIX 4YHCEJ, ONMUPasCh HAa YUCIOBBIE JKCIIE-
pUMEHTHl (B TOM 4YHCJIE€ C HCHOJb30BAaHHEM KaJlbKYJsATOpA,
KOMIIBIOTEPA).

BoruncnsaTe JyiMHy OKpYKHOCTHU U IUIOIIAIL KPyTa.

BripakaTs 0J1HU €IMHULIBI U3MEPEHUS Yepes3 Apyrue.
Hcnonb3oBaTh KOMIBIOTEPHOE MOAECTUPOBAHUE U SKCIIEPUMEHT
JUIS U3YYEeHHS CBOMCTB T€OMETPUUYECKUX OOBEKTOB.

ITonoxurensHbIC U
OTpHULATCIIbHBIC
qucia

144

HpI/IBO,Z[I/ITL IMPUMCPBI HCIIOJIb30BAHHA B OKPYKAKOIIECM MHUPC
IMOJIOKHUTCIIbHBIX MW OTPHLATCIBbHBIX YHCCII (TeMnepaTypa,
BBIUT'PBILI - IIPOUTPBIII, BBIIIC - HAXE YPOBHS MOPA U T. H.).
I/I306pa>1<aTL TOYKaMH KOOp,Z[PIH&THOfI HpﬂMOfI HOJOXKXHUTCIIbHBIC
" OTPpULATCIIbHBIC pallUOHAJILHBIC YHUCIIA.

XapaKTepI/I3OBaTL MHOXXCCTBO ICJIBIX YHCCJII, MHOXCCTBO
padnOHAJIbHBIX YHUCCIIL.

CpaBHI/IBaTL U YIIOpAA0OYHUBATH PAITUOHAJIBHBIC YHUCIIA.




Cnoxenue u

N300paxaTe TOUKaMu KOOPAMHATHOM MPSIMOI MOJIOKHUTEIbHbIE

BBIYMTAHUC Y OTPULIATEIIbHBIE PALIMOHAJIBHBIE YHCIIA.
MMOJIOKUTEIBHBIX U XapakTepu3oBaTb MHOYKECTBO LEJIBIX YHUCEN, MHOXECTBO
OTPUIIATEIbHBIX palOHATBHBIX YUCEL.
qucell 12y @opMynupoBaTh W 3aMUCHIBaTh C MOMOIIBI0 OYKB CBOHCTBa
JNEUCTBUM C palMOHAIBHBIMUA YHUCJIAMH, NPUMEHSITH A
npeoOpa30BaHMs YUCIOBBIX BHIPAKCHHIA.
CpaBHMBaTh W  YHOPSJIOYMBATH  pallMOHAIbHBIC  YHCIIA,
BBITIOJTHATH BBIYUCIICHUS C PAIMOHAIbHBIMU YUCIIAMH.
7 YMHOXCHHUE H XapakTepu3oBaTb MHOXECTBO LEJIBIX YHCEI, MHOKECTBO
ACTICHUEC PALMOHAIBHBIX YUCEIL.
HOJIOKUTEIBHBIX 1 @opMyaMpoBaTh M 3alUCBIBaTh C IOMOIIbIO OYKB CBOICTBa
OTpULATCIBHBIX |]8y JIEUCTBUUA C PpAMOHAJIBHBIMU YHWCIAMH, MPUMEHSITh IS
quCcen npeoOpa3oBaHMs YUCIOBBIX BHIPAKCHHI.
CpaBHHMBaTH W  YHOPSJAOYMBATH  pallMOHAIBHBIC  YHCIIA,
BBITIOJTHATH BEIYUCIICHUS C PAIMOHAIbHBIMU YUCJIAMH.
8 Pemenne UutaTe W 3amuchiBaTh OYKBEHHBIE BBIPAXKEHUS, COCTABIIITH
ypaBHEHU OYKBEHHBIE BBIPAKECHHS 110 YCIIOBUSIM 3a71a4.
Brraucnsate yncioBoe 3HaYeHHE OYKBEHHOTO BBIPAXKEHUS TIPH
164 3a/IaHHBIX 3HAYEHUIX OYKB.
CocTaBiATh ypaBHEHHMS 1O YCIOBUAM 3adad. Pemath
MPOCTEUIINE YpPaBHEHUSI HAa OCHOBE 3aBHUCHMOCTEH MEXITY
KOMIIOHEHTaMH apu(PMETHUUECKUX TEHCTBUH.
9 Koopaunatsl Ha CtpouTh Ha KOOPJIWHATHOW TUIOCKOCTH TOYKH M (PUTYpHI TIO
IIOCKOCTH 3aJIaHHBIM KOOPAMHATAM; ONIPEACIISITE KOOPAUHATHI TOYEK.
N3BnekaTes nHGOPMALIUIO U3 TAOJIHUIl U TUATPAMM,
BBITIOJTHATH BBIUYMCIICHUS 10 TaOJWYHBIM JTaHHBIM, CPaBHHBATh
149 BEJIMYMHBI, HAXOOUTh HAaHOOJBIINE U HAUMEHBIINE 3HAUYCHUS U
Ap.
BreimonasaTe cbop wuHOpManMu B HECIOXKHBIX —Cydasx,
[IpencraBisTe nHGOpPMAIKIO B BUEC TAOIUIL U AHArPaMM, B TOM
YHUCIIE ¢ MOMOUIbI0 KOMIIBIOTEPHBIX ITPOTPAMM.
10 Hrorosoe 3HaTh MaTepuas, U3y4eHHbIN B Kypce MaTeMaTHKH 3a 6 Kiiacc
TTOBTOpCHHC 17 4 YMeTh NPUMEHSTh NMOJTYy4YECHHBIC 3HAHUS HA MPAKTUKE.
YMeTh JTOTUYECKHU MBICIUTh, OTCTAaUBATh CBOIO TOUKY 3PEHUS U
BBICITYIIBATh MHEHUE IPYTUX, padoTaTh B KOMaH/IE.
7 Kaace
No Conepxanue Kon- | OcHoBHBIE BU/IBI YUEOHOH NESATENBHOCTH
MyHKTa | y4eOHOTro BO
Marepuana 4acoB
1 [ToBTOpEeHME 34
Marepuana
6 kiracca
2 Bripaxenus, 234 OnuceIBaTh MHOKECTBO LENIBIX YHCEeI, MHOXKECTBO
TOXKJIECTBA, palOHAIbHBIX YHCell, COOTHOIICHUS MEXAy  ATUMU
ypaBHEHUS MHOKECTBaMHU. BBINOJHATh BBIYUCICHHUS C PALMOHAIBHBIMU
YHMCIIaMH. Haxogutn 3HAYCHUS BBIPAKECHU. Bepno

HCIIOJIb30BaThb B pPCEYHU TCPMHHBI: «YHUCIIOBOC BbIPAKCHUCH,
(BBIPAXKCHUC C TNCPCMCHHBIMU», «3HAUCHUC BBIPAXKCHUI),




TOXKJIECTBO, «TOKJIECTBEHHBIC MpeoOpa3oBanus». I[IpuMeHATH
OykBbl s OO0O3HAYEHWS YHCEN, JUIS 3alluChd  OOImUX
YTBEPXKACHUM, COCTABIIATh OYKBCHHBIC BBIPAKEHHUS U (HOPMYIIBI
MO YCIIOBHSIM, 3aJIaHHBIM CJIOBECHO, PUCYHKOM WJIM YEPTEKOM.
OcymiecTBiIATh B BBIpAXKEHUSX ©  (QOpMYIax YHCIOBBIC
MOJCTAHOBKA U BBINOJHATh COOTBETCTBYIOIIME BBIYUCICHUS,
OCYIIECTBJISITh TOJICTAHOBKY OJIHOTO BBIPAXEHUSI B JIPYIrOE€;
BBIp@XKaTh W3 (QOPMYIT OJHY TEPEMEHHYIO 4Yepe3 OCTabHbIC.
CpaBHHMBaTh 3HaUYC€HMUsSI OYKBEHHBIX BBIPOKCHHH MpU 3aJaHHBIX
3HAUYCHHSIX BXOJSIIMX B HUX MEPEMEHHBIX; IPUMEHSTh CBOMCTBA
JICWCTBUU HAJ YUCJIaMU MPHU HAXOXKICHUU 3HAYEHUN YHCIIOBBIX
BBIPQXXCHU W BBITIOJIHEHUH TOXIECTBEHHBIX IPEOOpa3oBaHUM.
Pemate nuHelHBIE ypaBHEHUS W YpPaBHEHMsI, CBOJSIIUECST K
nuHedHbIM. CTpPOHTH JIOTHYECKYIO IIETOYKY PaCCYKISHUW MpHU
pelIeHun 3a/ay; KPUTUYECKH OIICHUBATH IMOJYYCHHBIM OTBET,
OCYIIECTBIISITh CAMOKOHTPOJIb, POBEPSISi OTBET HA COOTBETCTBUE
YCJIOBHIO. Pemares TekcTOBBIE 3amauM  anreOpandecKuM
CIOCOOOM: NEPEXOAUTh OT CIOBECHOM (OPMYIMPOBKH YCIOBHS
3a1ayd K anreOpandyeckod MoJeNd TyTéM  COCTaBIICHUS
yYpaBHEHUS; pemiaTh COCTaBJICHHOE YpaBHEHHUE;
WHTEPIPETUPOBATh TIOJYYEHHBINH pPE3yNbTar. [IpumensTh
CTATUCTUYECKHWE  XAPAKTEPUCTUKH I pEIIeHHs]  3ajad.
Onpenenarp MPOCTEHINME CTAaTUCTUYECKHE XapaKTEPHUCTHKHU.
VYMeTh B HECJIOXKHBIX CIydasX HaxOJUTh 3T XapaKTEPUCTHKU
JUISL pSiZIa YUCITOBBIX TAHHBIX.

OyHKIMU

11y

[loHnmMaTh ® BEpPHO WCIOJB30BaTh B pPEYd  TEPMUHBIL:
«HE3aBHUCUMasi  TEPEeMEHHas»,  «3aBUCUMas  IEPEMEHHasy,
«apryMeHT», «pyHKIUAY, «rpadux QyHKIHE», «0OIACTH
omnpeneneHus (QYyHKIIUNY, «obmactu 3HAYCHUH (PYHKITN,
IOHUMATh €€ B TEKCTE, B PEUH YUHUTEINS, B GOPMYITHPOBKE 3a/1a4 U
NPaBUWIbHO TNPUMEHSTh ATH TEPMHUHBI. BBIYHCIATE 3HAYCHUS
byHKIMKA, 3amaHHBIMH  QopMmydamu. Haxomauth  o0nacTh
OTIpE/ICICHUs] ¥ MHOXXECTBO 3HaueHUH QyHKumuu. OnpenensTh
NPUHAIICSKHOCTh TOYKH rpaduky  dyHknuum. Hcenoms3oBatb
(YHKIIMOHATIBHYIO CHMBOJHUKY JUISi 3allUCH  Pa3HOOOpPa3HBIX
(GaKkToOB, CBSI3aHHBIX C paccMaTpUBacMbIMH  (DYHKIHSMH,
oboraiiasi 3HaKOBO-CUMBOJIMYECKHX JAecTBHIl. CTPOUTH peueBbIe
KOHCTPYKITUU c UCIIOJIb30BaHHEM (GyHKIIMOHATBHOM
tepMuHOJOrHH. COCTaBJIATh TAOMMIBI 3HAYCHUN  (PYHKIIHIA.
OTpICKMBaTh TOYKH Ha KOOPAWHATHOM IUIOCKOCTH, CTPOUTH IO
toukam rpaduku  ¢GyHkuuii. HHTepnpetnpoBaTh rpaduku
peanbHbIX 3aBUCHUMOCTEeH. OmnuchiBaTh CBOWCTBA (YHKIIMH Ha
OCHOBEe €& rpaduuecKkoro NpPeICTaBICHHs, CTPOUTh Tpaduk
JUHEWHON (YHKIIMH, OMNpeNeNsTh HauOoJbIllee U HaWMEHBIIee
3HaueHus: GyHKIMU. ONHCHIBATh CBOMCTBA M3YyYEHHBIX (PYHKIIUN
y = kxtB u ctpouth ux rpaduku. Omnpenenstb B3aWMHOE
pacrmosoxeHue rpaguKoB JIMHEHHBIX (PYHKIIUH.




Creneun
HaTypaJIbHBIM
IoKasarejieM

114

BepHo ucnonp3oBaTh B peud TEPMHUHBI: «CTEIEHbY», «OCHOBAHHE
CTENEHW», «II0Ka3aTeiab cTeneHw». [IpencTaBisaTs Npou3BeacHHE
B BHUJIE CTENEHU U CTENEHb B BUJE NMPOU3BEICHMS. BBIUNCIATH
3HAUEHUS YUCJIOBBIX BBIPAOKEHUM, COJEpXKAIIMX HATypaJbHbIE
crerieHu. PopMynupoOBaTh, 3aMTUCHIBATH B CHMBOJIMYECKOH (opme
U OOOCHOBBIBaTH CBOMCTBA CTEMEHEH C  HaTypaJbHBIM
MoKa3areJieM; NPUMEHATh  CBOMCTBA  CTENEHEW  JyIs
npeoOpa3oBaHMs BRIPAXKEHUN U BEIYHCIICHUM.

[lonumatb © BEpHO MCHOJIB30BaTh B pPEUYH TEPMHUHBIL:
«OJHOUJIEHY, «KOdPPHUIIIEHTY, «CTENEHb  OJHOYJICHAY,
«CTaHAAPTHBIM BHUJ OJHOWIEHA», TNOJOOHBIE OJHOYJICHBI».
[IpeoOpa3oBbIBaTh  BBIPAXKEHHS, COJAEP)KALIUE CTEHNEHU C
HaTypaJlbHBIM  [IOKa3aTejleM;  MPUBOJAUTH  OJHOWIEH K
cTanzapTHoMy Buay. CkianplBaTh, YMHOKaTh, BO3BOJUTH B
HaTypaJbHYI0 CTENEHb OJHOWIEHBL. /[lenuth OJHOWIEH Ha
omHounen. Ctpouth rpaduku (GyHKIME y=x° , y=x°; pemaTh
COOTBETCTBYIOILIME 33JIa4H C UCIOJIB30BAHUEM 3THUX IPAPUKOB.

MHuorousieHsl

18 g

ITonnmats n BE€pPHO HCIIOJIb30BAaATh B pcuun TCPMUHBI:

«MHOTOYJICH», «YJI€CHbI MHOT'OYJICHA», «CTapHII/Iﬁ YJICH
MHOTOYICHa», «MHOI'OYWICH CTaHAApPTHOTO BHAA», «CTCICHb
MHOT'OYJICHA». Paznuuates ®  Ha3BIBaTh OJHOYJICHbI H

MHOTOWIEHBL. [IpUBOIUTH MHOTOWIEH K CTaHIAPTHOMY BHIY.
CknanpiBaTh W BBIYMTATh MHOTOWICHBI, HCIIONB3Yys IpaBUIIA
pPacKphITUSI CKOOOK.

[TpeoOpa3oBbIBaTh MPOU3BEICHHE OJHOWICHA W MHOTOYICHA B
MHOTOWIEH CTaHAAPTHOTO BHJA. BBINOIHATE pa3lioKeHUE
MHOTOWICHA BBIHECEHHEM OOIIEr0 MHOXHTEIS.  BBINOIHSTH
NCWCTBUE  YMHOXXCHUS ~ MHOTOWIEHa  Ha MHOTOYJICH;
npeoOpa3oBbIBaTh MPOU3BEACHUE MHOTOYWICHOB B MHOTOUWICH
CTaHJApTHOTO BHJA. PackiiafpiBaTh MHOTOWIECH Ha MHOYXHTEIH
crocoboM TpynuupoBKu. [IpuMeHSATh pas3iio’KeHHEe MHOTOWICHA
Ha MHOXKHMTEJH JUIsS BBIYMCIICHUN W pelIeHus 3a1a4. BrImomHATh
JI0Ka3aTeIbCTBA TOXKJIECTB.




Dopmyiibl
COKpAILLIEHHOTO
YMHOKEHUS

18 a4

Onpenensate (GopMynbl COKPAIIEHHOTO YMHOXXEHHUS: KBaJpaTOB
CYMMBI ¥ Pa3HOCTH JBYX BBIP@KEHUI; KyOOB CyMMBI M Pa3HOCTU
JIBYX BBIpaXKEHUM; IPOU3BEICHUE PA3HOCTH JIBYX BBIPAKCHHUU Ha
UX CcymMmy. Ywurarh, 3anuChIBaTh, J0Ka3bIBATh (bopmyIbl
COKpAIIIEHHOTO YMHOXEHHsI, IPUMEHATh UX B MPEOOpazoBaHUIX
BBIPQ)KCHUM, BBIUUCIICHUAX, PEIICHUSAX YPABHEHUN.

[IpumensaTe  GOpPMyIBI  COKpPAIIEHHOTO  YMHOXXEHUS — JUIS
pa3JIOKEHUsT MHOTOYIEHOB HAa  MHOMXMWTEIH, pPacCMOTPETh
pa3IM4YHbIE CIIOCOOBI Pa3I0KEHUS MHOTOWICHOB HA MHOKHUTEIIH.
IIpeoOpa3oBbIBaTH Lesble BBIPAXKCHUS; IIPUMEHSATH
npeoOpa3oBaHUE LENbIX BBIPAKEHUH MNpU pelIeHUH 3ajad,
YpaBHEHUM.

CucreMsl
JIMHENHBIX
YpaBHEHUU

13 4

Onpenenste JHHEHHOE YpaBHEHHE C JIByMs II€PEMEHHBIMH,
CHUCTEMa ypaBHEHUH,

Paznuuath crnocoObl perieHus CHUCTEM YpaBHEHHH C JIByMs
MIEpEMEHHBIMU: CIIOCO0

MOJICTAHOBKH, CIIOCOO CIIOKEHUs; TIOHUMATh, YTO ypaBHEHUE -
9TO MaTeMaTHYECKHU armapart Juist

pemeHusl pazHOOOpa3HBIX 3aJad M3 MaTeMaTHKH, CMEXKHBIX
obnactell 3HaHUMN, TIPAKTUKH.

[TornMaTh ¥ BEpHO MCIOJIB30BATh B PEUM TEPMHUHBI: «ypaBHEHHE
C IBYMs NEPEMEHHBIMU», «CHCTEMay; IOHUMATh UX B TEKCTE, B
pedn yuuTens;  MOHMMaTh (OPMYIMPOBKY 3alaud «pPEUIMTh
CHUCTEMY YpaBHEHUHl C JAByMs IIEpEMEHHBIMH»; CTPOMTH
HEKOTOpbIe IpaMKU YpaBHEHHS C JBYMSI TEPEMEHHBIMU; PEIIaTh
CHCTEMBbl YpaBHEHMH C JBYMS MEpPEMEHHBIMH pa3IU4YHBIMU
cnocobamu. OnpeaensaTs, ABISAETCA JIM Mapa 4YHUCEN PELICHUEM
JAHHOTO YpaBHEHHUsS C JABYMs IepeMeHHbIMU. Pemiath 3amaum,
areOpanyeckoil MOJENbI0 KOTOPBIX SABISAETCS YpaBHEHUE C
JIBYMsl II€PEMEHHBIMH, HAaxXOIWUTh LEJIblE€ pEIIEeHUs IyTEM
nepebopa. Pemarb TekcToBble  3ajaud  aJreOpandeckuM
croco0OM, YMETh HHTEPIPETUPOBATh PE3YJIbTAT.

Htorosoe
MTOBTOPCHHUE

54

8 kiaacc

No

Conepxanue
y4eOHOTO
Marepuasna

Koi-
BO
4acoB

XapakTepuCTUKa OCHOBHBIX BHJIOB JCSITEIBHOCTH YYCHHKA
(Ha ypoBHE y4eOHBIX JEHCTBHIN)

IToBTOpEeHnE
Marepuaia
7 knacca

Pannonanbubie
npobu

28y

[ToHnMaTh ¥ BEPHO MCIIOJIb30BaTh TEPMUHBL: «pallMOHAIbHAS
IpoOb»,  «COKpalleHHe JApoOH», «IpHUBEICHHE JpoOH K
HOBOMY 3HAMEHATeI0», «OCHOBHOE CBOWMCTBO JpOOH».
Haxomuts MHO>KECTBO JOMYCTUMBIX 3HAYEHUN
pallMoOHANBHBIX  BBIp@KEHUH.  BBINOJNHATE  4HCIOBBIE
IOJICTAHOBKM W BBIUUCIATH 3HaYeHue npoou. Cokpamathb
anreOpandeckue Ipodu, mpuMeHsst (OpMyNbl COKpPAIIEHHOTO
YMHO)XEHHUSl, METOJ BBIHECEHHS OOLIEro MHOXHUTENS 3a




CKOOKH. DopmynupoBaTh OCHOBHOE CBOWCTBO
anreOpanyeckon ApoOM H  NPUMEHSTh  €ro s
npeoOpazoBanus apodeid. CkIaabiBaTh W BBIYUTATH IPOOU C
OJIMHAKOBBIMHM 3HameHatessiMu. CKJIaapiBaTh M BBIYMUTATH
IpoOu C pa3HBIMH 3HAMEHATEISIMH. YMHOXaTh, ACIUTH U
BO3BOJIUTh B CTENEHb anreOpamdeckue Apodu. IlpumeHsTH
JEUCTBUSL C anreOpandecKuMu JApoOsIMH ISl YHPOIIEHUS
BBIpXEHUH, JUIs JOKa3aTelnbCcTBA TOXKAECTB. Pemares 3anaum,
CBOJSILMECS K COCTABJICHHIO aireOpanydeckux JpoOeid.

. k
Pacno3naBare Bunel (yHKIMH y =—. Haxoqutb 3Ha4YeHUs
X

. k
¢yHKIMI y =— ¢ noMmoulplo KajbKyasTopa. Iloka3biBaTh
X

CXEMAaTUYECKH PACIIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
. K

rpajguxkoB QyHkumid Bupa y=—. Crtpouth rpaduxu
X

U3ydaeMbIX (YHKIMH MO TOYKaM, OMMCHIBATh HUX CBOMCTBA.
Onpenenars, MPOXOJIUT JU TrpapuKk QYHKIUH dYepes
YKa3aHHYIO TOUKY.

KBagparusle kopHU

22 4

[IpuBOIMTE TPUMEPHI HPPALMOHAIIBHBIX YKCcell. Pacrio3HaBaTh
paloHaIbHbIE U UPPALMOHATIBHBIE YKCIla, H300pakaTh Yucia
TOYKaMH  KOOPJIMHATHOM  mpsAMOW.  XapaKTepHU30BaTh
MHOXECTBO: LEJNbIX, PAlHOHAIBHBIX, HPPALMOHAIBHBIX,
JNEUCTBUTENBHBIX 4yucell. ONHUCBIBaTh COOTHOIIEHUS MEXIY
9TUMH  MHOXecTBamMu. (CpaBHMBaTh M YNOPSAOYMBATh
palMOHANBHBIE  YHWCIA,  BBIIOJHATH  BBIYMCICHUS  C
panuoOHaNbHBIMA 4YHciaamMu. Mcnosb3oBaTb B NHMCBMEHHOU
MaTeMaTH4eCKOi pedr 0003HAa4YeHUs YHUCIOBBIX MHOXKECTB,
TEOPETUKO-MHOKECTBEHHYIO cumBoMKy. [IpencraBisate
JNEUCTBUTENILHOE  YUCIO  OECKOHEYHBIMU  JIECTUYHBIMU
npoosmu. CpaBHUBaTh U YNOPSJIOYMBATh ACHCTBUTEIbHbIE
yuciaa. HaxoauTe aecsaTHuHble NTPUOIMKEHUS PAllMOHAIBHBIX
U  UppalMOHAIBHBIX 4Yucel. YuTaTb MW 3alUCHIBAThH

HNEepUOIYECKUE JECSITUYHBIE Ipoou. [lepeBouTh
O0OBIKHOBEHHYIO JIpo0b B JECITUYHYIO U Ha000poT. Haxouth
3aKOHOMEPHOCTH 3anucu qrcer. dopmynrpoBaTh

olpesielieHue KBaJpPaTHOTO KOPHSA M3 4YMcia. 3aluchiBaTh
KBaJIpaTHBIN KOPEHb U3 YKA3aHHOTO YHCIIA.

Crpouts rpadguk QYHKIME p =X’ Ha KOOPIMHATHOI
wiockoctd. OnucbiBaTh cBoWcTBa (QyHKuMHU. Haxomutsb
3HaYeHUs  QYHKIUM, 3aloJHATh  Tabiauly  3HAYCHMH.
Haxonute rpaduyeckoe pelieHne CHUCTEMbl H3YYE€HHBIX
¢ynkuuii.  Ompenenate 1o rpa@uky — NPOMEXYTKH
BO3pacTaHus M yObIBaHusA. Vcnosb3oBarh rpaduk (QyHKIUH
y=x° 1N HaXOKIEHHS KBAAPATHBIX KOPHEH. BBIYHCIATH
TOUYHBIE W MPUONMKEHHBIE 3HAUEHUSI KOPHEH, MCIIONB3ys IpU
HEOOXO/IMMOCTH KaJlbKYJIATOP WM TaOJMUIbl; MPOBOJUTH
OLICHKY  KBaJpaTHBIX KOPHEH LEeJIbIMH  YHCIaMH |
JNEeCATUYHBIMH  JpoOsiMu. Jlokas3bIiBaTh HUpPPalMOHAIBHOCTh
yKa3aHHbIX KBaJpaTHBIX KopHed. CpaBHUBaTh 4YHCHA,
3allMCaHHblE B BHUJE KBaJpaTHBIX KopHeW. Mccienosatsb
ypaBHEHHE X’ = @; HAXOJUTh TOYHBIE M NPUOIMKEHHBIE




KopHH 11pu @ > 0.

@opmynupoBaTh M 3alKCHIBATh B CHMBOJIMYECKOH (opme
CBOICTBA apu(METHUUECKUX KBAAPATHBIX KOpHEH. JloKa3hIBaTh
CBOMCTBA apu(METHUECKUX KBAJPATHBIX KOPHEW; MPUMEHSTh
uX Ui mpeoOpa3oBaHusl BBIPAKEHHUNA. BBIUUCIATH 3HAUCHHS
BBIPDQXKCHUM, COJEP/KAIIMX KBAaJIpaTHbIE KOPHHU; BBIpAXaTh
NEpEMEHHbIE W3 TEOMETPHUYECKUX M (PHU3HUECKUX (POpPMYII,
coAepKaluux KBaJApaTHbIE KOPHU. DBHOCHTH M BBIHOCUTH
MHOXUTEINb  W3-1I0J 3HAaKa KOPHSA IIPU  YIPOIICHUHU
BBIPQ)KCHUM, BBIYUCICHUN U CPAaBHCHMM 3HAYCHUN YUCIIOBBIX
BeIpakeHuil. OcBOOOXKIATbCS OT HMPPALMOHAILHOCTH B
3HaMeHartessl ApoOei. BerumcisTh 3HAYCHHS BBIPAKCHUH,
COoAepXKaluuX KBaJApPAaTHBIE KOPHH; BBINOJHATh 3HAKOBO-
CUMBOJINYECKUE JIEHCTBUS C HCHOJIb30BaHHEM O0O3HAYEHMM
KBaJIpaTHOTO KOpPHs. YIPOLIaTh BBIPAXKEHUS, COKpallaTh
JpOoOHbBIE BBIPAXKEHUS, COAEpPIKAILUE KBAJPATHbIE KOPHHU.

KBagpartusie
YpaBHEHUS

23 4

Paznuuate npoOHble UM 1enble ypaBHeHMs. OnpenensTsb
CTENIEHb YPaBHEHUS, INPEJCTABICHHOIO B BHUJE MHOIOYJICHA.
Pemrate  ypaBHeHMsT ~ pa3noKEHMEM  MHOIOYJIEHAa  Ha
MHOXUTeIM. DOopMynupoBaTh ONpPENEICHUE KBaJPaTHOTO
YPaBHEHMUS. Belmenate monHBIM  KBaAparT — ABYWICHA.
BoiBomuth  (dopMyny KOpHEH KBaJpaTHOIO YpaBHEHHS.
Pemate KkBagpaTHBIE ypaBHeHHs. Pematb KBaapaTHbIE
ypaBHEHHUs c mapamerpamu. HaOmromate M aHanM3UpOBaTh
CBSI3b MEXAY KOPHSAMH U KO3(pQUIHEHTaMU KBaJpaTHOTO
ypaBHeHusA. PopMynupoBaTh U JOKa3bIBaTh TeOpeMy Buera, a
TaKkKe OOpaTHYl0 TeopeMy,  INPUMEHATb TEOPEMbI IS
pemeHuss  ypaBHeHWH ®W  3amad.  Kiaccudunmposathb
KBaJ[paTHbIC YpaBHEHHs MOJIHbIE U HEMOJHbIE, 110 (opMyIe ¢
COKPAIEHHBIM JUCKPUMHHAHTOM. PemaTs TEKCTOBBIE 3a1a4M
areOpanyeckuM CIocoOOM: MEpPeXOUTh OT CIOBECHOM
(OpMyYIMPOBKH YCIOBHS 3a/laud K ajaredpanyeckoil Mojenu
NyTéM COCTABJICHUS YPAaBHEHMs; pellaTb COCTaBJICHHOE
YPaBHEHUE, HHTEPIIPETUPOBATh PE3YIIbTAT.

HepaBencrtpa

24 4

@opmynaupoBaTh M JIOKa3bIBaTh  CBOIICTBA  YHCIOBBIX
HEpPaBeHCTB  (CIIO)KEHHE M  yYMHOXEHHE Ha  YHCIO);
WUTIOCTPUPOBATh WX HAa KOOpAMHATHOUM mpsiMoi. [IpumensTs
CBOWCTBA HEPAaBEHCTB B XOJE peUIeHUs 3aJad4 M|
J0Ka3aTeNnbCcTBa HepaBeHCTB. DOpMyIUpoBaTh U JOKA3bIBATh
CBOMCTBA YHCIIOBBIX HEPaBEHCTB (YMHOXEHHUE, JAeNeHUE,
BO3BE/ICHUE B KBAJpaT, M3BJICUCHUE KBAJPATHOTO KOPHS W3
HEPAaBEHCTB, 00€ 4YacTU KOTOPbIX HEOTPULIATENIbHBI);
WITIOCTPUPOBATh UX Ha KOOPAMHATHOM NpsiMON. YMHOaTh
HEPABEHCTBA, BO3BOJUTH B KBaJpaT, W3BJIEKATb KOPEHb W3
HEpaBEHCTB, 00€ 4YacTH KOTOPHIX  HEOTPULATEIbHBI.
[IpumeHATh CBOMCTBA HEPABEHCTB B XOJ€ PEIIECHUS 3a1ad U
JI0Ka3aTeNbCcTBA HEPABEHCTB. Pacro3HaBaTh HEpaBEHCTBA
NEPBOM CTENEHM C OJHUM HEU3BECTHBIM U JIMHEWHBIE
HepaBeHCTBa. Pemiars nHeiHbIe HepaBeHCTBa. M300paxkaTh 1
3alMChIBaTh MHOXKECTBO PELIEHUII HEPaBEHCTBA C IMOMOIIBIO
YHUCIOBBIX IMPOMEXYTKOB. Pemate 3amaum, cBomsdmiuecs K
pELIEHUI0O JIMHEWHBIX HEpaBeHCTB. Pemars  cuctemsl
JMHENHBIX HEPABEHCTB; 3aIMCBHIBATh MHOYKECTBO PEIIEHHUH C




MMOMOLIBI0 YHCIIOBOIO IMPOMEKYTKA; OTMEYATh MHOKECTBO
pelIeHUI Ha KOOpAMHATHOW mpsmoi. Pemares 3anaum,
CBOJISIIIIMECS K PELICHUIO CHCTEMBI JIMHEWHBIX HEPABEHCTB.

CreneHp C LEIBIM
IOKa3aTeyeM.
DneMeHTBI
CTaTUCTUKH

14 4

@opMyIMpOBaTh  ONPEIEIECHUE  CTENEHU C  LEJbIM
Moka3arelieM. BBIUHCISTE 3HAYCHUS CTEISHEH C IICIBIMHU
MOKa3aTeJsIMU.  3allMChIBaTh  BBIPAXKEHHE,  COJAeprKaliee
CTENEHW C IMEeJbIMH TIOKa3aTelssMH B BHUIE ApoOwH.
®dopmyIHpoBaTh, 3aNMUCHIBATE B CHMBOJHYECKOH (GopMe H
WJUTIOCTPUPOBATh TMPUMEPAMHU CBOKMCTBA CTEIEHH C LIEJIBIMU
nokazareyssiMa.  [IpuMeHsTh  CBOMCTBA  CTENEHU A
npeoOpa3oBaHMsl BBHIPAXKEHUM W BBIYUCICHHUM. 3amucChiBaTh
YuClia B CTAaHAAPTHOM BHUJE. 3alUCHIBATh pa3Mephl pealbHbIX
00BEKTOB, JJTUTEIBHOCTH MPOIIECCOB B OKPY)KAIOIIEM MHUPE C
MOMOIIBIO YUCEN B CTaHAApTHOM Bujie. CpaBHUBATH YuCia U
BCJIMYMHBI, 3alIMCAaHHBIC C HCHOJIL30BAaHMEM CTCICHH YHCa
10. BeIMOTHATH BEIYUCIICHUS C pEaTbHBIMH JIAHHBIMU.

Hrorosoe
IMOBTOPEHHE

23 4

9 kjaacce

Conepxanue
y4eOHOTO
Marepuana

Koi-
BO
4acoB

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATSIBHOCTH YYCHHKA
(Ha ypoBHE y4eOHBIX JCHCTBUI)

[ToBTOpEHME
Marepuana 8
KJj1acca

24

KBanpatuunas
byHKIHSA

24 4

Breruncnsate 3HaueHus1 QyHKIUHN, 3aIlaHHBIX (opMysaMu (TIpu
HEOOXOJIMMOCTH HCIIOJIb30BaTh KaJIbKYJISATOP); COCTAaBIISTh
Tabnuipl 3HaYeHU GyHkiuid. CTpouTh MO TOYKaM Tpaduku
dbynakiui. OnucbiBaTh CBOWCTBA (PYHKIIMM Ha OCHOBE €€
rpadu4ecKkoro IpeiaCTaBieHHUs. MOAeIUpOBaTh peabHbIC
3aBucuMoctd (popmynamu u Tpadukamu. Uurath Trpaduku
peabHBIX 3aBHCUMOCTEH.

Hcnonp30BaTh (YHKIMOHATIBHYIO CHMBOJIMKY [UIS 3allUCH
pa3HooOpa3HbIX (AKTOB, CBSI3aHHBIX C PACCMAaTPUBAEMBIMH
GyHkusmMu, oOoramias  ONBIT — BBHINOJHEHUS  3HAKOBO
CUMBOJIMYECKUX JeHCTBUNA. CTPOUTH peueBble KOHCTPYKIIUU C
UCIIOJIb30BaHUEM (byHKIIMOHATILHON TEPMHUHOJIOTHH.
Hcnonb30BaTh KOMITBIOTEPHBIE MPOTPAMMBI ISl TTOCTPOCHUS
rpadukoB (QYHKIUH, IS HMCCICIOBAHUS TMOJIOKEHHS Ha
KOOPJIMHATHOM IJIOCKOCTH TpapuKoB (DYHKIHMI B 3aBUCHUMO-
CTH OT 3Ha4eHHUH KOA(PPUIMEHTOB, BXOIANIMX B (OpPMYMy.
PacrioznaBate BuIbl u3ydyaeMblx (yHkuwmii. [lokas3wiBaTh
CXEMaTUYEeCKH TII0JIO)KEHHE Ha KOOPJMHATHOW IIOCKOCTH
rpadukoB u3ydaeMbIx (GYHKIUN B 3aBUCUMOCTH OT 3HAUYECHUU
K03 dunneHToB, Bxoaamux B Gopmysasl. CTpouTs rpapuku
u3y4aeMbIX (YHKIUI; OMMCHIBATH UX

CBOMCTBA

YpaBHeHUs u
HEPAaBEHCTBA C
OJIHOY IIEPEMEHHON

14 4

Pacno3HaBaTh JuHEMHEBIE U KBaJApaTHBIC YpAaBHCHHA, LCIIbIC U
IlpO6HBIC YpaBHCHHUA. Pemats HHHCﬁHBIC, KBaApaTHBIC
YpPaBHCHH:, a4 TAKIKC YPaBHCHUS, CBOAAIIUCCA K HUM; PCUIATH
IlpO6HO-paI_II/IOHaJ'IBHBIe YpaBHCHUS. HccnenoBaTh
KBaJApPATHBIC YPaBHCHUSA 10 AUCKPUMHWHAHTY u




KOdPPUITUEHTAM. Pemiats TEKCTOBBIE 3aauun
aNreOpanvdeckuM CIOoCOOOM: TIEPEeXOIUTh OT CIIOBECHOM
(GOpPMYTUPOBKHU YCIOBHS 3a7auu K anreOpamdecKod MoJenu
IyTEeM COCTaBJCHUS YPaBHEHHS; peIlaTh COCTABICHHOC
ypaBHCHHE; HWHTEPIPETHPOBATh pE3yibTaT. Pacro3HaBaTh
JMHEWHbIC U KBaJpaTHbIC HEpPaBeHCTBA. Periarh KBaapaTHBIC
HEPABEHCTBA HA OCHOBE IpaMUECKUX MPEACTABICHUN

YpaBHeHust u
HEpaBEHCTBA C

JIBYMS
IIEPEMEHHBIMU

17 4

Onpenensrtb, ABISETCSA JIM Mapa 4YUCEN PEIIEHUEM JIAHHOTO
YpaBHEHHUS C JBYMsS IEPEMEHHBIMH; IPUBOIUTH IPUMEPHI
pelIeHNs ypaBHEHUH C ABYMS IEPEMEHHBIMU.

Pemats 3amaun, anreOpanveckoidl MOJENbI0 KOTOPBIX SIB-
JSI€TCsl YpaBHEHUE C JIByMsl IIEpEMEHHbIMU; Pemiars cuctemsl
JIBYX YpaBHEHHH C JByMsl TE€PEMEHHBIMH, YyKa3aHHbIE B
cojepkaHuu. Pemarh TEKCTOBBIE 3aJadyd anredOpanvyeckum
CIIOCOOOM: MEpEeXOJUTh OT CJIOBECHOM  (OPMYIHPOBKH
yCIOBUSL  33Jayd K  aireOpandeckod MOJeNlu  IyTeM
COCTaBJICHUsI CUCTEMBbI ypaBHEHUM; Pemare COCTaBIEHHYIO
CUCTEMY YpaBHEHHI; HHTEPNPETUPOBATh pe3ynbTaT. CTpOUTh
rpaduxu ypaBHEHUI C JIBYMS MEPEMEHHBIMH.
KoHcTpynpoBaTh SKBUBaJIEHTHBIE peUeBbIE BBICKA3bIBAaHUS C
WCIIOJIb30BaHUEM  alreOpanyeckoro M TeOMEeTPUYECKOTro
A3bIKOB. Pemate M HcCclIeAoBaTh YpPaBHEHHUS M CHUCTEMBI
ypaBHEHHH Ha  OCHOBE  (PYHKIMOHAJIbHO-TPaQUUECKUX
MPEJICTaBICHUN YPaBHEHUHN

Apubmernueckas
U TEeOMEeTpHYECKas
MPOTPECCUn

14 4

[lpuMeHsITh WHIEKCHBIE O0O3HAYCHHS, CTPOUTH pPEYEBHIC
BBICKa3bIBaHUS C MCIOJIH30BAHUEM TEPMHUHOJIOTHH, CBSI3aHHOMN
C TIOHSATHEM IOCIENOBATEIHHOCTH. BBIUNCIATE  YJICHBI
NIOCTIeIOBATEIBHOCTEH, 3aITaHHBIX (POPMYJION T-TO YJCHA WU
peKyppeHTHOU (opmysoi. YcraHaBIMBaTh 3aKOHOMEPHOCTH
B MOCTPOCHUH IOCIIEOBATEILHOCTH, €CIIM M3BECTHBI IEPBHIE
HECKOJIbKO €€ WiIeHOB. M300paxarh 4WiICHBI MOCIEI0BaTEIb-
HOCTH TOYKaMH Ha KOOPAWHATHOH IIocKocTH. Pacmo3HaBaTh
apu(OMETHUECKYI0 ¥ TCOMETPUYECKYIO0 MPOTPECCHU TPU
pa3HBIX crioco0ax 3ananus. BEIBOIUTH Ha OCHOBE J0Ka3aTelb-
HBIX paccyxiaeHuid Gopmyiasl o0mero wieHa apudpme-
TUYECKON M TeOMETPHUYECKON MPOTPECCUl, CYMMBI MEPBBIX JI
YJICHOB apU(METUUCCKOIN M TEOMETPUIECKOM MTPOTPeCcCuit; pe-
mIaTh  3aJa4d €  KCIOJIb30BAaHHEM  ATHX  (OPMYIL
PaccmarpuBarh mnpuMepsl W3 pEANbHOW JKWU3HH, HILIIO-
CTPUPYIOIIUE M3MCHEHUE B apU(PMETUYCCKOU MPOTPECCHH, B
TreOMETPUYECKON MPOrpeccuu; H300paXkaTh COOTBETCTBYIO-
IIMe 3aBUCUMOCTH rpaduvecku. PemaTth 3a1aun Ha CIOXKHBIC
MPOIEHTHI, B TOM YHWCIE 33/ladll M3 PEeabHOM MPaKkTUKU (C
MCIOJIb30BaHUEM KaJIbKYJISTOPA)

DIIEMEHTHI
KOMOWHATOPUKU |
TEOpUHU
BEPOSITHOCTEN

12 g

BrinoaHaTh nepe60p BCCX BO3MOJKHBIX BApUAHTOB JIA TI€pC-
cueta OOBEKTOB WU KOM6I/IHaI_II/II\/'I. HpI/IMeH}ITB MpaBUJIO
KOM6I/IHaT0pHOI‘O YMHOXCHHUA [UId PCIICHUA 3a/lad  Ha
HaXOXIACHUC YHuCiia 0O0BEKTOB HIIH KOM6HH8.LIPII>1 (I[I/IaFOHaJ'II/I
MHOT'OYT'OJIbHUKA, PYKOIIOXKaTug, 4YHUCJIO KOIOB, IJ.IH(I)pOB,
naponeﬁ n T. H.). Pacno3naBate 3agaun Ha OIIPCACIICHUC
quciia TMCPECTAHOBOK W  BBINIOJHATH COOTBETCTBYROIIIHUC
BBIUHCICHMS. Pemarh 3a7aun Ha BBIYMCICHHE BEPOATHOCTHU C
IMPUMCHCHUCM KOM6I/IHaTOpI/IKI/I




Hrorosoe 184
IIOBTOPEHUE
I'eomeTpus
7 KkJiace
Ne Pazpnen Kon- | Xapakrepuctrka BUI0B AESITEIbHOCTH 00yUYaOLIUXCS
n/m BO
4acoB
1 Havansnsie 11 @opMyIHpOBaTh ONPEAEICHUS U WMIUIFOCTPUPOBATH NOHATHUSA
re€OMETPUUECKUE OTpe3Ka, Jiyya; yrja, MpsSAMOro, OCTpOro, TyINoro H
CBEICHHUSI. Pa3BEpHYTOTO YIJIOB; BEPTUKAIBHBIX M CMEXKHBIX YIJIOB;
OMCCEKTPUCHI yria.
[Ipsimas 1 oTpe3ok. @opMyIMpoOBaTh ONpPENENECHNUs NEPHEHANKYISPHBIX TPSIMBbIX;
JIy4 u yrou. NEPHEHANKYJIApa M HAKIOHHOW K IPSIMOM; CEpeAMHHOTO
CpaBHeHue NEePIEeHINKYIspa K OTPE3KY; paclo3HaBaTh U U300pakaTh UX
OTPE3KOB U YIJIOB. Ha YepTekax U pUCYHKaX.
N3mepenune
OTPE3KOB.
N3mepenue yrios.
[IepnenqukynspHbie
MpsIMBIE.
Pemrenne 3anau.
KonTposbHas
pabota Nel.
2 TpeyroJbHHUKH. 18 DopMyTHpoOBaThH omnpeeacHus MPSIMOYT'OJIBHOTO,
OCTPOYTOJILHOTO, TYHOYT'OJIBHOTO, pPaBHOOEPEHHOTO,
IlepBbiii  mpu3HaK PaBHOCTOPOHHETO  TPEYrOJIbHUKOB;  BBICOTBI, MEIMaHBI,
paBeHCTBA OMCCEKTPUCHI; PaclIO3HABATh U U300paXkaTh UX HAa YEPTEXKaxX U
TPEYrOJIbHUKOB. pHUCYHKaX.
MenuaHsl, @dopMynupoBaTh  OINpPEJCIIEHUE PaBHBIX TPEYTOJIBHUKOB.
OUCCEKTPUCHI u dopmynupoBaTh M JJOKa3blBaTh TEOPEMbl O IPU3HAKAX
BBICOTHI PaBEHCTBA TPEYrOJbHUKOB.
TPEYroJIbHUKA. Pemate 3amaun Ha NOCTPOEHHE C IOMOIIBIO LUPKYIS H
Bropoit u Tperuit JIUHEWKH.
MIPU3HAKK PAaBEHCTBA HaxonuTh ycioBHs CyLIECTBOBAHUS PELICHHUS, BBINOJHATH
TPEYroJIbHUKOB. IOCTPOEHHUE TOYEK, HEOOXOAUMBIX JJISI TIOCTPOCHUSI UCKOMOM
3araun Ha ¢urypsl.  Jloka3zpiBaTh, 4TO  IOCTpO€HHas  (¢urypa
MIOCTPOEHHE. yJIOBJIETBOPSAET YCIOBUSAM 3ajaud  (OIpeAensiTb YHCIO
Pemienue 3anay. pelLIeHHi 3a71auyl IPU KakJJOM BO3MOKHOM BBIOOpE IaHHBIX)
KonTponsHas Pemate 3amaun  Ha [OCTPOEHHME, JIOKA3aTelNbCTBO U
pabora Ne2. BBIUMCIICHHUS.
BoeigenaTe B yClOBMM 33Jaud  yCIOBHE U 3aKIIIOUYCHHE.
MopnennpoBaTe YCIOBHE 3aJaud C MOMOILBIO YepTeXa WU
PUCYHKA, IIPOBOAWUTH JOIOJIHUTENBHBIE MOCTPOEHUS B XOJE
pemeHus. Onupasch Ha JaHHBIE YCIOBMS 3a1a4yM, IPOBOJUTH
HEo0X0IuMbIe paccyXIeHusl. WuTepnpetnpoBaTh
MOJIyYEHHBIH pE3yAbTaT M COIOCTABIATH €r0 C YCIOBHEM
3a/1a4u
3 [TapannensHele 12 @opMyIMpOBaTh ONPENENICHUS MapauIeIbHbIX IPSIMBIX;
IpsIMBbIE yTJI0B, 00pa30BaHHBIX MPU MEPECEUECHUH JBYX MapajlIeTbHbIX

MMPAMBIX ceKymeﬁ; pacCrio3HaBaTb U I/1306pa)KaTB HX Ha




[Ipu3naku

yeprexax U pUCyHKax.

apajieIbHOCTH
JIBYX MPSIMBIX.

Axcuoma

napajuleIbHbIX

MPSMBIX.

Pemrenne 3anau.

Kontponbhas

paboTta No3.

4 CootHomieHus 18 OOBACHATH U WILTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIbHUKA.
MEXAY CTOPOHAMHU U @opMynMpoBaTh U JOKa3blBaTb TEOPEMBbI O CBOMCTBaX H
yriamu NPU3HAKAX PaBHOOEIPEHHOTO TPEYTOJIbHUKA, COOTHOMICHUSIX
TPEYroJbHUKA. MEXJy CTOPOHAaMU U YIJIaMHU TPEYroJbHUKA, CYMME YIJIOB

TPEYroJbHUKA, BHEIIHEM YIJI€ TPEYTOJIbHUKA,
Cymma YIJI0B HccnenoBate  cBOMCTBA  TPEYroJbHMKA C  IOMOUIBIO
TPEYroJbHUKA. KOMITBIOTEPHBIX TPOTPAMM.
CooTtHomeHus Pemare 3amaum  Ha MOCTpOEHHWE, J0Ka3aTelbCTBO U
MEXAY CTOPOHAMHU U BbIUMCIICHUS. Bpiensarb B yCIOBUM 33Jaydl  YCIOBHE H
yriaamu 3aKioueHue. MojaenupoBaTh yCIOBHUE 3aJaud C HOMOIIbIO
TPEeYroJbHUKA. yeprexa WIM PHUCYHKA, MPOBOJUTH  JOIMOJHUTEIbHbBIE
KouTtponsHas MOCTpOeHUsI B XoJie pemieHusi. Onupasch Ha JaHHbBIE YCIOBUS
pabota Ned. 3a/1a4y, IIPOBOJIUTH HeoOXoJMMbIe pacCyKIeHHUs.
[IpssMoyronbHbIE HHTepnpeTupoBaTh MOIMYYEHHBINM pe3ylbTaT U CONOCTABIATh
TPEYTrOJIbHUKH. €ro C YCIIOBUEM 33Jauu.
[Toctpoenune
TPEYroJbHUKAa 11O
TPEM BIEMEHTAM.
Pemenue 3amau.
KonTposbHas
paboTta No5.

5 [ToBTOpEHwUeE. 9 3HaTh MaTepuas, U3y4eHHbIN B Kypce MaTeMaTHKHU 3a 7 KJlacc.

Pewrenue 3anau. Brnagets o0muM nprueMom perieHus 3aaay.
YMeTb NpUMEHSTh NOJYyYEHHbIE 3HAHUS Ha PAKTHKE.
YMeTh JIOTHUECKH MBICIUTh, OTCTAMBATh CBOKO TOUKY 3PEHMS
U BBICITYIIUBATh MHEHHE JIPYTUX, pabOTaTh B KOMaH/IE.
Uroro 68
8 kiace

No Paznen Kon OcHoBHbIE BUbI y4eOHOH AEATETLHOCTH

/1 4acoB

1 YerbipexyronpHuku. | 14 @opMynHpoBaTh  ONpEACNICHUs] MapajulesiorpaMMa, Mps-

MOYTOJIbHUKA, KBajipaTa, poM0a, Tpanenuu, paBHOOEIPEHHOM
MHOTOYrOJIbHUKHU. U TPAMOYIOJIbHOM Tpameluuy, CpeIHEH JHMHHUU Tpalenuu;

[Tapannenorpamm  u
Tpaneuus.
[IpssMOyronpHUK,
poMO, KBajpar.
Pewrenue 3anau.
KoHnTtponpHas
paboTta Nel.

pacrio3HaBaTh U M300paXkaThb UX Ha YEPTEXKAX U PUCYHKAX.
dopmynupoBaTh U JIOKa3blBaTh TEOPEMBI O CBOWCTBaX M
NpU3HaKax MapayienorpaMma, MpsIMOYroJibHUKA, KBaJparta,
pomOa, Tpamneruy.

HccnenoBaTh CBOWCTBA YETBIPEXYTOJBHUKOB C TOMOIIBIO
KOMIIBIOTEPHBIX IPOTPaMM.

Pemate 3amauM Ha TOCTPOEHHE, J0KA3aTEIbCTBO M BBI-
quciaeHus. MoaenupoBaTh yCIOBHE 337a4ll ¢ MOMOIIBIO Yep-
TEXXa WIM PUCYHKA, IPOBOAUTH JOMOJHHUTEIbHbIE TOCTPOCHUS




B XOJI€ pelleHus. BrinensaTs Ha yepTexe KoH(uUrypamuu, He-
o0xoauMble Uil TPOBENCHHS OOOCHOBAaHMN JIOTHYECKUX
11aroB peuleHus. MHTeprpeTupoBars MNOMYYEHHBIN pe3yibTaT
U COIIOCTABJIATH €T0 C YCIIOBUEM 33J1a4U

[Tnomans. 14 @opmynupoBaTh U JI0Ka3piBaTh Teopemy Iludaropa u
00paTtHy1o e.
[Tnomans BreiBomuTh  (OpMynbl  TUIOIMIAZEH MPSAMOYrOJbHHUKA, TI1a-
MHOTOYT'OJIbHUKA. pajienorpaMma, TpeyrojibHUKa U Tpareuuu.
[Tnomans Haxomuts muomanp MHOTOYroJibHMKa pa3OueHueM Ha
napajuiesnorpamma, TPEYTOJIbHUKU U YETHIPEXYTOJIbHUKH.
TPEYroJIbHUKA u OOBACHATP M WUIIOCTPUPOBATh OTHOLIEHHWE IUIOIIAJECH
Tparnenuu. noJ00HBIX Uryp.
Teopema [Tudaropa. Pemate 3amaum Ha BBIYMCICHHE IUIOMIAACH TPEYrOJbHUKOB,
Pemenue 3anau. YEeTHIPEXYrOJIbHUKOB M MHOTOYrOJbHUKOB. Omnupasch Ha
KounTtponrsHas JaHHBIE  YCIIOBHUS  3aJayd, HaXOJUTh  BO3MOXKHOCTHU
pabora Ne2. OPUMEHEHHUS HEeOoOXoIuMBIX (opmyn, mnpeoOpa3oBLIBAThH
dopmynsl.  Hcmons3oBath QopMynbl i 00OCHOBaHUSA
NOKa3aTeNbHBIX ~ pacCyXJeHHH B  XOJ€  pelleHHs.
WNHTepnpeTnpoBaTh MOIYYEHHBIH pE3ylbTaT U COMOCTABIATH
€ro C YCJIIOBHEM 3aJ1aul
[TonoGHbIe 19 dopMmyarpoBaTh onpeaeaeHIe MOA0OHBIX TPEYrOJbHUKOB.
TPEYTrOJIbHUKH. @opmynupoBaTh U JOKa3blBaThb TEOPEMbl O MpH3HAKax
oA00us TpeyroJbHUKOB, Teopemy Daneca.
Onpenenenue @opMyIHpOBaTh OMpPENEICHUS U WUIIOCTPUPOBATH MOHSATHS
MOA0OHBIX CHUHYyCa, KOCHMHYCa, TaHIMe€HCa M KOTAHI'€HCa OCTPOTo yria
TPEYTrOJIbHUKOB. OPSIMOYTOJIBHOTO ~ TPEYroJibHUKa. BbIBOAUTH  GOpMYIIBL,
[Ipusnaku nopo0us BbIpaXKarolue QyHKIUU yria IpSMOYroJbHOTO TPEyroJibHUKA
TPEYTrOJIbHUKOB. yepe3 ero CTOPOHBHI.
KouTtponsHas @opMyaHpoBaTh ONpeAeNCHUs] CUHYCa, KOCHHYCa, TaHTeHCa,
paboTta No3. kotanrenca yrioB oT 0 mo 180°. BwBoauth ¢opmyisl,
[Ipumenenne BeIpakaronue GyHKIuu yriaoB oT 0 mo 180° yepe3 dbyHKIIMM
noaoous K ocTpeIX yriioB. DopMynHpoBaTh M pa3bACHATH OCHOBHOE
JI0Ka3aTeNbCTBY TPUTOHOMETPHUUECKOE TOX1eCTBO. [10 3HaueHusM OJTHOM Tpu-
TEOPEM U PELICHUIO TOHOMETPUYECKON (YHKIIMM Yriia BBIYUCIATH 3HAUEHUS Y-
3azad. TUX TPUTOHOMETPUUYECKUX (PYHKUUN 3TOTO yria.
CootHomuieHus HccnenoBaTth  CcBOWCTBA  TPEYroJibHMKa € MOMOIIBIO
MEXAYy CTOPOHAMHU U KOMITBIOTEPHBIX POTPAMM.
yriamMu Pemars 3amaun Ha MOCTpOEHHE, JOKA3aTENbCTBO U BBI-
MPSIMOYTOJIBHOTO YHClIeHUs. BpIensaTh B yCIIOBUU 337]a4ul YCIOBUE U 3aKII0Ye-
TPEeYroJbHUKA. Hue. MoJenupoBaTh yCIOBHE 3aJaud C TMOMOIIBIO YepTeka
KoutponsHas WIM PUCYHKA, IPOBOIUTH JOTIOJHUTEIbHBIE IOCTPOCHHUS B XO-
paboTa Ned. ne pemenus. Onupasch Ha AaHHBIE YCIOBMS 3aJaydd, NPOBO-
JUTh HEO0O0XOUMBbIE paccyxJeHus. MHTepnpeTupoBaTh Nomy-
YEHHBIN PE3YIbTAT U COMOCTABJIIATH €T0 C YCIOBUEM 3a/1auu
OKpyXHOCTb. 17 @opMynMpOBaTh ONpEACIEHUS TMOHATUH, CBSI3aHHBIX C
OKPY>KHOCTBIO, LICHTPAJIbHOTO M BIIMCAHHOTO YIJIOB, CEKYIIEH
Kacarenbnas K M KacaTeJbHOM K OKPYXHOCTH, YIJVIOB, CBA3aHHBIX C
OKPY>KHOCTH. OKPY>KHOCTBIO.
LlenTpanpHele u @opMyIMpOBaTh U JOKa3bIBaTh TEOPEMBI O BIIUCAHHBIX YIJIAX,
BIIMCAHHBIE YTJIbI. yriax, CBS3aHHBIX C OKPYKHOCTBIO.
Yersipe PopMynupoBaTh COOTBETCTBHUE MEXIY BEJIMYNHOU
3aMeuaTelIbHbIE LEHTPAJIbHOTO yIJla U JUINHON AYTH OKPYKHOCTH.




TOYKH W3o0paxars, pacmo3HaBaThb ¥  ONUCHIBaTH  B3aUMHOE
TPEYTrOJIbHUKA. PacmoJIoKeHUE IPSIMOI U OKPYKHOCTH.
Bnucennas u HccnemoBath cBOHCTBA KOH(HTypamwii, CBS3aHHBIX C OK-
ONMCAaHHAs PYXHOCTBIO, C IOMOLIbIO0 KOMIIBIOTEPHBIX ITPOIPAMM.
OKPY>KHOCTH. Pemare 3amauM  Ha BBIUMCICHHWE JIMHEHHBIX BEJIMYMH,
Pemenue 3agau. rpagyCHOM MEpHI yriia.
KoutponpHas Pemarts 3amaun Ha mMOCTpOEHHE, J0KA3aTEIbCTBO U BbI-
pabora NeS5. yucieHuss. MonenupoBarh YCIOBHE 33Ja4d C ITOMOIIBIO
yeprea WM PUCYHKA, IPOBOAUTH JOMOJIHUTENbHbIE IIO-
CTPOCHHS B XOJIe pElIeHUs. BpimensaTs Ha ueprexe KOHU-
rypanuu, HeoOXOIuMble ISl MPOBEACHUS 000CHOBAHMHU JIO-
TMYECKHUX LIAroB penieHus. VHTepnpeTupoBaTh MOITy4EHHBIH
pe3yNbTaT U COMOCTABIISATh €0 C YCIOBUEM 3aJau
) [ToBTOpEHME. 4 3HaTh MaTepual, U3y4eHHbIN B Kypce MaTeMaTUKH 3a 8 Kiiacc.
Pemenue 3agauy. Bnagets 00mmm npueMoM perieHus 3aaad.
YMeTh NpUMEHSATh NOJyYeHHbIEC 3HaHUS HA IPAKTHUKE.
YMeTh TOrMYecKyd MBICIUTh, OTCTAUBAaTh CBOIO TOUYKY 3PEHMUS
Y BBICITYIIMBAaTh MHEHHUE JIPYTHUX, padOTaTh B KOMaH/IE.
Uroro: 68
9 kJacc
Ne Paznen Kon- | OcHoBHbIE BUIbI YU€OHOU 1EATEIBHOCTH
n/m BO
4acoB
1 Bekropsl. 9 @opMynMpOBaTh ONPENENCHAS M WIUIIOCTPUPOBATh MOHATHUSA
BEKTOPA, JUIMHBI (MOJyJIsl) BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
ITonsTHE BEeKTOpA. PaBHBIX BEKTOPOB.
Cnoxenne u BeruncinaTe ymHy M KOOpAMHATHI BEKTOPA.
BBIYUTAHUE Haxomuts yroa Mexay BEKTOpamH.
BEKTOPOB. BoInosiHATE onepanuu HaJl BEKTOPAMH.
YMHOX€EHHE BBINOJIHATE MPOEKTHI IO TEMaM HCIOJIB30BaHUS BEKTOPHOIO
BEKTOpa Ha YHUCIIO. METOJla NpU PEUICHHHM 3aJad Ha BBIYMCIEHUS M JOKas3a-
[Ipumenenue TENbCTBA.
BEKTOPOB K
PELICHUIO 3a1a4.
2 Metox koopauHar. 8 OOBsCHAT M WUIIOCTPUPOBATh IOHATHE JIEKApPTOBOM
Koopnunats! CUCTEMBI KOOpAMHAT.
BEKTOpa. BbiBouTh U MCNONIB30BaTh (HOPMYIIBI KOOPAUHAT CEPEIUHbI
IIpocrelimme 3anaun OTpe3Ka, PACCTOSHHUS MEXAY IBYMs TOYKaMHM IUIOCKOCTH,
B KOOpJIUHATaXx. YPaBHEHUS IIPSIMOU U OKPY’KHOCTH.
YpaBHeHUE BBINONHATE MPOEKTBI IO TEMaM HCIOJb30BaHUS KOOP-
OKPY>KHOCTH u JUHATHOTO METOJAa IpPH PELICHUHM 3a/lad Ha BBIYUCICHUSA U
MIPSIMOM. JI0Ka3aTeNnbCTBa
Pemenue 3anau.
KoHnTtponpHas
paboTta Nel.
3 CootHomeHne 16 @opMynMpoBaTh M JOKa3bplBaThb TEOPEMY  COOTHOILIEHUSX

MEXAY CTOPOHAMHU U
yri1aMu
TPEYTrOJIbHUKA.
CkansipHoe
IIPOU3BEACHUE

MEX/1y CTOPOHAMU U yYIjaMH TPEyroJIbHUKa.
@opMyIMpOBaTh ONPENEIECHUS U WIUIIOCTPUPOBATh MOHATHS
CHUHYCa, KOCHMHYCa, TaHME€HCAa M KOTaHI€HCa OCTPOro yria
OPSMOYTOJIBHOTO ~ TPEYroJibHHKa. BBIBOOUTE  (QOpMYIBL,
BbIpa)karouie (PyHKIMH yIiia MpsIMOYroJIbHOTO TPEYroJbHUKA




BEKTOPOB.
Cunyc,
TaAHT'E€HC
CooTHotieHust
MEX]ly CTOPOHAMHU U
yriamu
TPEYroJIbHUKA.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB.

Pemenue 3agau.
Kontponbhas
pabota No2.

KOCHHYC,
yria.

yepe3 ero ctopoHbl. DopMynnpoBaTh ONpPENEIEHUsI CHHYCA,
KOCHHYCa, TaHreHca, KoraHreHca yrioB ot 0 mo 180°.
BriBonuTh hopmysibl, Belpaxaromue QyHKIHH yriaos ot 0 10
180° wyepe3 ¢yHKUMU OCTPBHIX yrioB. PopmyaHpoBaTh H
Pa3bIACHATH OCHOBHOE TPUTOHOMETPUYECKOE TOXIecTBO. [lo
3HAUEHUSM OJIHOM TPUTOHOMETPUYECKOW (YHKIMH yria
BBIUUCIIATh 3HAYCHUS APYTUX TPUTOHOMETPHUUECKUX (DYHKITHIA
sTOro yria. DopMyarpoBaTh U JOKa3bIBATh TEOPEMBI CHHYCOB
¥ KOCUHYCOB.

HaxoauTe yron Mexy BEKTOpaMu, CKIIPHOE MTPOU3BEACHUE
BEKTOPOB, (GOPMYTUPOBATH U OOOCHOBHIBATH YTBEPKACHUS O
CBOICTBaX CKQJIIPHOTO MIPOU3BEACHUS BEKTOPOB;
UCTIOJIb30BaTh CKAJSIPHOE MPOM3BEACHHUE BEKTOPOB TIIPH
pelIeHNH 3a1au.

Jlinaa oxpyxHoctu | 11 PacriozHaBath  MHOrOyroJIbHUKHM,  (OPMYIUpOBATH  OI-

U IJIOIIAJb Kpyra. peaelIeHne U IPUBOUTE IIPUMEPBI MHOTO YT OJIbHUKOB.

[IpaBunbHBIE @opMynHMpoBaTh M JOKa3bIBaThb TEOPEMY O CYMME YIJIOB

MHOTOYTOJIbHHUKH. BBIITYKJIOTO MHOTOYI'OJIBHUKA.

JInuHa OKpYXHOCTH HccnenoBaTe CBOWCTBA MHOTOYIOJIBHUKOB €  ITOMOIIBIO

U IJIOIIAJb Kpyra. KOMIIBIOTEPHBIX ITPOTPaMM.

Pemrenne 3anau. @opMynHpoBaTh M JOKa3bIBaTh TEOPEMBI O BIMCAHHOM U

KontponbHas OIIMCAaHHOM OKPY>KHOCTSIX MHOTOYTOJIbHUKA.

pabora Ne3. OOBACHATD MOHATHUS JUIMHBI OKPY)KHOCTH U IUJIOUIAN KpYra;
BBIBOJUTH (DOPMYIIBI /7Sl BBIYMCICHUS UIMHBI OKPYXHOCTH U
JUIMHBI IyTH, TUIOIAIU KPYra U IUIOLIaAN KPYroBOrO CEKTOPA.
Pemarp 3amaum  Ha  J0KA3aTEIbCTBO M BBIYMCIICHUS.
MopnennpoBaTe YCIOBHE 3aJa4d C IOMOIIBIO YepTeXa HIIU
PUCYHKA, IPOBOAMTH IOIIOJHUTENBHBIE TOCTPOEHUS B XOJE
peuenusi. WHTepnpeTHpoBaTh MOJYYECHHBIM pE3yabTaT U
COIIOCTABJIATH €TI0 C YCIOBUEM 3a/1a4H.
HccnenoBaTh CcBOWCTBA KOH(UIypalui, CBA3aHHBIX C OK-
PYKHOCTBIO, C TIOMOULIBIO0 KOMIIBIOTEPHBIX ITPOIPAMM.
Pemare 3amaunm Ha NOCTpPOEHHME, AOKA3aTEIbLCTBO MU BbI-
YHCJICHUS.

JBrKeHMS. 7 OOBACHATh W MIUIIOCTPUPOBATh IMOHATUS paBeHCTBA (GUryp,

[lonsTe nBMXEHUS. nonobusi. CTpouTh paBHblE M CHUMMETPUYHBIE (UTYDHI,

[TapannenbHbIi BBITIOJIHATH apaJUIEIbHbIN IEPEHOC U TIOBOPOT.

IIEPEHOC U TIOBOPOT. HccnenoBath CBOMCTBA [JBMKEHUM C IOMOLIBIO KOMIIb-

Pemenue 3anau. IOTEPHBIX NIPOTPaMM.

KoHnTtponpHas BBINONHATE TPOEKTHI MO0 TeMaM TI'€OMETPUYECKHX Ipeod-

pabora Ned. pPa30BaHUM Ha NJIOCKOCTHU.

HavaneHeie 7 OOBACHATH, YTO TaKO€ MHOTOTPaHHMK, €ro TrpaHH, péOpa,

CBEJIEHUs u3 BEPILMHBI, IUArOHAIW, KAKOW MHOTOIPAaHHUK HAa3bIBacTCs

CTEPEOMETPHUH. BBIIYKJIBIM, IIPU3Ma, BBICOTA NPU3MBI, IapaJUIEIEIHNIIE],

MHororpaHHuKH. nupamuia, UUIHHID, KOHYC, cdepa, map.

Tena u MMOBEPXHOCTHU
BpalllCHUA.

O6’[>${CH$ITL, YTO TakKoe O0BEM MHOTI'OrpaHHUKa, IUJIOMadb
IMOBEPXHOCTU MHOTOT'PAHHHKA.

HccnenoBath cBOMCTBA MHOT'OT'paHHUKOB.

Haxoauts 00BEM U rjonrazib NOBCPXHOCTH MHOI'OI'paHHUKA.
YMmeTh CTPOUTH U paCllO3HABATh MHOT'OTPAHHUKMU.

YMeTh NOoTHYECKU MBICJINTb, OTCTANBATh CBOIO TOYKY 3PCHUA
W BBICJIYIIMBATh MHCHUC NPYT'UX, pa6OTaTB B KOMaHJE.




7 [ToBTOpEHME. 10 3HaTh MaTepual, M3y4YeHHBIH B Kypce MaTeMaTuku 3a 7-9
Pewrenue 3anau. KJIACCBI.

Brnanets o0mumu npueMamu pemeHus 3a1aq.

YMeTb MpUMEHSTH MOJydeHHbIE 3HAHUS Ha TPAKTUKE.

YMeTb JOTMYECKH MBICIUTh, OTCTAMBATh CBOIO TOUYKY 3PEHHS
U BBICIIYIIMBAaTh MHEHUE JIPYTUX, pa0OTaTh B KOMAH/IE.

Uroro: 68

Onucanue y‘leﬁHO-MeTOIlI/I'leCKOFO H TEXHHYECKOr0o o0ecrneyeHns

1. Bu6auoreuynsblii hoHxa

-HOpMaTHBHBIC JIOKyMEHTHI: [IpuMepHass mporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUS IO
MaTemartuke, [lmaHupyembie pe3ynbTaThl OCBOSHUSI MPOTPaMMBl OCHOBHOTO 00IIero oOpa3oBaHUs 110
MaTeMaTHKe;
-aBTOPCKHE TIPOTPAMMBI 110 KypcaM MaTeMaTHKH,
-y4eOHMKH: 10 MaTeMaTHKe ISl 5-6 KIIACCOB, 10 alredpe u reoMeTpuu Juist 7-9 KIaccos;
1. Vuebnuk « Marematuka». 5 kiacc. YueOHUK i 00I1€00pa30BaTENbHBIX YUPEKICHUH.
Astopsr: H.f. Bunenkun, B.1.)Koxos, A.C.Yecnokos, C.W. [1IBapiioypa.
2. YyeOHMK « Marematuka» . 6 ximacc. YueOHUK st 00mieoOpa3oBaTeNbHBIX yUPEKICHUH.
Astopsl: H.f. Bunenkun, B.1.J)Koxos, A.C.Yecnokos, C.W. [1IBapiioypa.
3. Aurebpa, yueOHMK s 7 Kimacca Juis oOmieoOpasoBartenbHbIX opranu3amuii / FHO.H.
MakapsiueB, H.I'. Munmtok, K.M.Hemkos, C.b. CyBopoBa
4, Anrebpa, yueOHMK s 8 kjmacca Uil oOmieoOpasoBarenbHbIX opranuzamumii / FO.H.
MakapsiueB, H.I'. Munmiok, K.M.Hemkos, C.b. CyBopoBa
5. AnrebOpa, ywyeOHuMK i1 9 Kimacca s oOmeoOpa3oBaTenbHbiXx opranm3anuid / HO.H.
MakapsiueB, H.I'. Munmtok, K.M.Hemkos, C.b. CyBopoBa
6. AranacsHu JI.C., byry3oB B.®., Kagomues C.b., [To3usk 3.I"., KOnuna U.W. I'eomerpus. 7-9
KJIacChl: Y4eOHUK /1 00111e00pa30oBaTEIbHBIX YUPEKICHUM.
-y4eOHbIC TIOCOOMS: JUIAKTUYECKHE MaTepuajabl, COOPHUKH KOHTPOJBHBIXPAOOT;IMOCOOMS s
MOATOTOBKM U TPOBEICHHS TOCYAapCTBEHHOM aTTECTallud [0 MaTeMaTUKe 3a KypC OCHOBHOM
IIKOJIBI;
-y4eOHbIe TOCOOUS MO AMEKTUBHBIM KypcaMm;
-Hay4Has, Hay4YHO-TIOMYJIsIpHAs, UCTOpUYECKas JINTEPATypa;
-CIPaBOYHbIE MOCOOUS (FHIMKIONEANH, CIIOBAPH, CIIPABOYHUKH 10 MAaTEMaTHUKE U T.I1.);
-METOMYECKUEe TOCOOUS ISl YUUTENsl.
2. IledatHbie mocoOus
-Ta0NHIIBI IO MaTeMaTHKE A7 5-6 KJ1accoB, 10 T€OMETPUH Ui 7-9 KI1accoB;
-TIOPTPETHI BBIAAIOIIUXCS IeATENe MaTeMaTHKU.
3. MadopmanmioHHbIE CpeicTBa
-MyJIbTUMEIUIHBIE 00yUalouIe MPorpaMMbl U AIIEKTPOHHBIE Y4eOHbIE M3AAHUS 110 OCHOBHBIM
paszzenaM Kypca MaTeMaTHKH;
-3JIEKTpOHHass 0asza JaHHBIX s CO3JaHUS TEMAaTUYECKUX M MTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOUHBIX M  TPOBEPOYHBIX MaTepUANOB s OpraHu3auuu  (poHTanbHOU W
WHIUBUAYAIbHON pabOTHI;
-MHCTPYMEHTAJIbHAS Cpe/ia 0 MaTeMaTHKe.
4. DKpaHHO-3BYKOBBIE MTOCOOMS
BUJICO(PMIBMBI 110 UCTOPHH PA3BUTHUSI MAaTEMATHKH, MATEMAaTUYECKHUX UIeH U METOJIOB.

S.Texnu4eckue cpeacTBAa 00y4YeHHS
-KOMIIBIOTED;
-MYJIbTUMEIUATIPOEKTOD;

-3KpaH HaBECHOM;




6.Y4eOHO-nIpakTHYECKOE H YUeOHO-1a00paTOpHOe 000py/iI0BaHUe

-KOMIUJIEKT YEPTEKHBIX UHCTPYMEHTOB, KOMIUIEKTHl TIJIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX
TeN (JEMOHCTPALIMOHHBIX U pa3JaTOYHbIX),

-KOMIUIEKTHI JUIsl MOJICIMPOBaHUs (LBETHAs Oymara, KapTOH, KaJIbKa, KJIei, HO)KHHULIBI,
TJTACTUIINH).

7.Y4e0Ho - MeTOANYECKOE o0ecreyeHne.

-IIpumepHas mporpamMmma OCHOBHOTO 001iero oopaszoBanus no marematike (COOpHHUK
HOPMAaTUBHBIX JOKYMEHTOB. MaTemaTuka)

-PabGoune nmporpammsl 1o MaremMaTHKe 5-6 KI1acchl. 2-¢ u31.,

-Paboune mporpammel. ['eomerpus 7-9 xmaccel. YMKA.B. IToropenos u npyrux. — Mocksa
«IIpocsemeHue».

-KoHTpoJIbHEIE U caMOCTOSITENIbHBIC PaOOTHI 10 MaTeMaTHKe K yaeOnuky H. 5. Buienkuna u np.
«MaremaTtuka 5 kiacey. MznarensctBo «9kx3amen» Mocksa 2012roa.

-KoHTposbHBIE B caMocTOsATEIbHBIE pa0OTHI TT0 MareMaTuke K yueOnuky H.S.Bunenkuna u np.
«MaremaTtuka 6 kinacey. MznarensctBo «9x3amen» Mocksa 2012rox.

-KoHTposibHO- uU3MepuTEnbHBIE MaTepuanbl: MaTemaTnka S Kiacc K y4eOHUKY
H.S.Bunenkuna.

-KoHTponbHO- wW3MepuTenbHbIE Marepuaibl: MaremaTnka 6 Kilacc K yueOHUKY
H.A.Bunenxkuna —Cocrasutens: JI.I1.ITonosa.

-YecunokoB A.C., Hemkos K.W. JIlunaktraeckue MaTepuaiibl IO MaTeMaTHKe it 5 kiacca. — M.:
[Tpocsemenue, 2009

-YecunokoB A.C., Hemkos K.W. JIlunaktraeckue MaTepuaiibl o MaTeMaTuke it 6 kimacca. — M.:
[Tpocsemenue, 2009

-3uB.b.I"., Meiiniep B.M. . /lunaktuueckue Matepualibl 1o reomeTpun i 9 knacca. — M.:
[Ipocenenue.

8.UudopmMannoHHble HCTOYHUKH (CTICIIHATU3NPOBAHHBIC)

-Caiit ®UIIU (oTKpBITHIN OaHK 3adaHHI)
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