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CocTaBrieHa B COOTBETCTBUWN C NPorpaMmmont - «lpumepHas nporpaMma no y4yebHbIM npegmeTam.
MatemaTuka. 5-9 Knaccbl»: NPOEKT.-4-e u3g., nepepabotaHHoe.- M.: NpocselleHune, 2018. - 64 c.-
«C60pHMKa paboumx nporpamm. 7—9 Kiaccbl»: nocobue s yunTenein 06,eobpas3os. opraHmsauuii /
(coct. T. A. BypmucTtpoBa). — 3-e u3g., gopab. — M. : MpocselleHue, 2018.

YUebHUKN:
5 — 6 Knaccsbl:
H.A BuneHkuH, B.N.>Koxos, A.C.YUecHokos, C./.LLIBapu6yps .Marematmnka — 5 Kn. (26-e 13g.),
6 Kn. (26-e n3g.), - M. : MHemo3uHa , 2018;

7 - 8 Knaccel:
FO.H. Makapbiues, H.I MwuHaok, K..Hewkos, C.B.CysopoBsa; nof pef. C.A.TensakoBCKOroO.
Anre6pa. M.: MNMpoceewieHne, 2018.
N. C. AtaHacsaH, B. ®. byty3os, C. b. Kagomues. 'eometpusa 7-9 knaccol.8 n3g.- M.: IpocseLleHme,
2018;

9 knacc:

FO.H. Makapbiyes, H.I. MuHglok, K.M.Hewkos, C.5.CyBopoBa; nog pes. C.A. TensikoBcKoro.
Anre6pa M.: MpoceeLyeHne, 2018.

Nn. C. ArvaHacaH, B. ®. byry3os, C. b. Kagomues. [eometpus 7-9 knaccbl.8 u3g.- M.:
MpocseLueHune, 2018;

PacCMOTpeHa Ha 3acefjaHnm LLKO/IbHOr0 METONYECKOT0 00 beANHEHMS

Mpotokon Ne 5 o1 «30» utoHa 2021 .
PykosoauTens MO bypyxuHa O.®.




1. NMosicHUTeNnbHasaA 3annckKa

Paboyas nporpamMma npegmeta «MatemaTuka: anrebpa, reoMeTpus» 06s3aTe/lbHOM NpeaMeT-
HOW o6nacTn «Martematuka u MHopMaTUKa» A1 OCHOBHOIO 06Llero o6pasoBaHus paspaboTaHa Ha
OCHOBE:

HopmaTuBHbIX JOKYMEHTOB:

«3aKoH 06 06pasoBaHuN B PP» 273-d3 01 29.12.2012 r;

depepanbHbI roCydapCTBEHHbIM 06pa3oBaTe/bHbI CTaHAAPT OCHOBHOIO 06LLero ob6pasoBa-
Hus (Mpuka3 MuHucTepcTBa 00pa3oBaHMst 1 Hayku Poccuiickoin ®efepaumm oT 17.12. 2010 r. Ne
1897 «O06 yTBEpX/AeHUM (hefepasibHOro rocyaapCcTBEHHOro 06pa3oBaTe/lbHON0 CTaHAapTa OCHOBHOMO
obuero obpasosaHus» (3apernctpuposaHo MuHtocTom PP 01.02.2011 r. Ne 19644), B pef. MNMprka3os
MwuHucTepcTBa 06pa3oBaHns U Hayku P® o1 29.12.2014 r. Ne 1644, ot 31.12.2015 r. Ne 1577);

Mpvka3 MuHUcTepcTBa 06pa3oBaHUA U Hayku Poccuitickoin ®egepauymmn ot 31.03.2014 r. Ne
253 «O6 yTBepxaeHNn PefepaibHOro nepeyvHs y4ebHNKOB, PEKOMEHAYEMbIX K UCMO/b30BaHUIO NpU
peann3aumm MMerLWmMX rocyaapCTBEHHYIO aKKpeauTauuio 06pa3oBaTe/ibHbIX NPorpaMm HayasibHOro
o0LLero, 0CHOBHOro 06ulero, cpeaHero obuiero obpasosaHus» (B ped. MNprkaszoB MuHucTepcTBa 06-
pa3oBaHuAa 1 Haykn P® ot 08.06.2015 r. Ne 576, o1 28.12.2015 r. Ne 1529, o1 26.01.2016 r. Ne 38, ot
21.04.2016 r. Ne 459, ot 29.12.2016 1. Ne 1677);

C6opHMK  paboumx nporpamm. 7-9  Knaccbl.  Anrebpa. [locobue ans  yumTenein
06LeobpasoBaTe/ibHbIX opraHusauumin. Coctasutens T.A. bypmuctpoBsa.- M. INMpocsewyeHue. 2019r.
C60opHMK pabounx nporpamm. [eomeTpua. 7 — 9 KnacCbl: nocobue Ons yuutenemn
06Leo6pasoBaTe/ibHbIX opraHu3auunin/ coctasutens T.A. Bypmuctposa — M.: INpoceewieHue, 2019.

" MNporpamma. MnaHupoBaHue yyebHOro matepuana. MatemaTnka.5—6 Knaccbl / [aBT.-cOCT. B. .
>Koxos]. — 3-e u3g., ucnp. —M. : MHeMo3umHa, 2021"
OcHoBHas 0bpa3oBaTefibHas nNporpaMMa OCHOBHOIO 06ulero o6pasoaHuns MBOY COLU noc. Kowm-
MYHapPCKUA.
C y4éTOM UHDOPMALMOHHO-METOANYECKMX MaTEPUAsIOB:

MporpamMmMa NocTpoeHa ¢ y4eTOM MPUHLUMMNOB CUCTEMHOCTU, HAYYHOCTU N JOCTYMHOCTK, a TaK-
)Ke NPeemMCTBEHHOCTM 1 NePCNEKTUBHOCTY MEXAY Pas/IMYHbIMU pasgeniamu Kypca.

[nsa peanusaunm Paboyein nporpaMMbl UCMOMb3YeTCA Y4eOHO-METOANYECKUIA KOMMNIEKT:

5 — 6 Knaccel:

H.A BuneHkuH, B.N.>Koxos, A.C.YUecHokos, C..LLIBapuoyps .Marematmnka — 5 Kn. (26-e 13g,.),
6 Kn. (26-e n3g.), - M. : MHemo3suHa , 2018;

7 - 8 Knaccel:

Mo anrebpe - HO.H. Makapbiue, H.I Mungok, K.W.Hewkos, C.5.CyBopoBa; nof peg.
C.A.Tenakosckoro. M.: lNpocselueHne, 2018.

Mo reometpum - J1. C. AtaHacaH, B. ®@. bytysos, C. b. Kagomues. 8 n3a.- M.: TpocseLyeHue,
2018;

9 knacc:
Mo anrebpe - HO.H. Makapblue, H.I Mungok, K.W.Hewkos, C.5.CyBopoBa; nof peg.
C.A.Tenakosckoro. M.: lNpocselueHne, 2018.
Mo reometpum - J1. C. AtaHacaH, B. ®@. bytysos, C. b. Kagomues. 8 n3a.- M.: TpocseLyeHue,
2018;
. MecTo yuebHoro npegmerta B y4e6HOM MniaHe.
B yuebHOoM nnaHe N'BOY COLU noc. KommyHapckunin npeamet «MaTtematvka» B 5—6 Knaccax
AB/IAETCS UHTErPUPOBaHHbIM, @ B 7—9 Kaccax [eNmTcs Ha «Anrebpa» n «eoMeTpus».
N3  depepanbHOro  rocyfapCTBeHHOro  06pa3oBaTe/lbHOro  CTaHAapTa OCHOBHOrO  0OLLero
06pa3oBaHMsi Ha M3y4YeHMe MaTeMaTWuKM B OCHOBHOW LUKOMEe OTBOAUTCA 5 y4yebHbIX 4acoB B
HefeNlo B TeYeHUe KaXAoro roga obydeHus, Bcero ypokoB -875.Mo yyebHomy nnaHy MBOY
COLU noc. KomMyHapCKuiA Ha 13yyeHne MareMaTviKv, B K&XKAOM Kracce YBe/IMYeHO [0 6 YPOKOB B
HeOento - 3a CYET BapMaTMBHOM YacTu.



PacnpeaeneHvie y4eGHOTo BpEMEHN MEX Y STUMU NpeaMeTaMy NPeACTaBIEHO B TabMLIE.

Knacchbl MMpegmeTbl mMaTtemaTn4yeckoro|  Ko/nm4yecTtBo 4acoB Ha CTYMeHu
UMKna OCHOBHOr0 06pa3oBaHus
5-6 Maremarunka 408
7-9 Anrebpa 408
l'eomeTpus 204
Bcero 1020

MpeameT «MatemaTnka» B 5—6 Kriaccax BK/IHOYAeT apUPMETUYECKMIA MaTepran, 3NeMEHTbI anredpbl v
reOMeTpUK, a TakxKe 31eMEHTbI BEPOSTHOCTHO-CTATUCTUYECKOM IMHUW.

Mpegver «Anrebpa» BK/IKOYAET HEKOTOPbIE BOMPOCHI apUPMETUKM, PasBMBAtOLLIME YMC/IOBYHO JIMHUIO
5—6 KaccoB, COOGCTBEHHO anrebpanyeckuii marepuas, afeMeHTapHble (DYHKUMKW, a TaKKe 3/1EeMEHTbI
BEPOSATHOCTHO-CTATUCTUYECKON JINHUN.

B pamkax y4yeb6HOro npeametra «[eoMeTpusi» TPaAULMOHHO M3y4atoTCsi, €BKIMAOBA FeoMeTpus,
3NEeMEHTbI BEKTOPHOW anrebpbl, reOMETPUYECKIME NPe0bpa3oBaHus.

B cuny HOBM3HbI ANS LIKOSIbl BEPOATHOCTHO — CTAaTUCTMYECKOro Matepuana M OTCYTCTBUA
MeTOAMYECKMX TpaguuuiA BO3MOXHA BapuaTMBHOCTb MpPU  ero CTPYKTypupoBaHuW. Hauano
N3yYeHMA COOTBETCTBYHOLLErO mMarepmana MOXeT 6blTb OTHECEHO N K 5—6, 1 K 7—9 knaccam. Kpome
TOro, €ro W3/IoXKeHe BO3MOXKHO KakK B pamMKax Kypca anrebpbl, Tak M B BUAE OTAEbHOTO MOZLY/IA.
MocnegHmin BapuaHT MOXKET ObITb peanin3oBaH TO/MIbKO MPU YC/I0BUN YBENMYEHMS YIC/Ia YaCcoB Ha MaTeMaruKy
MO CPaBHEHWIO C HBAPWAHTHOM YacTbio Y4eB6HOrO niaHa.

TeKyLMn KOHTPO/b M MPOMEXYTOUHasA aTTecTaums OCYLLECTBNISKTCA B COOTBETCTBUN C «[1o-
NOXeHMeM 00 OCYLLECTB/IEHUM TEKYLLEro KOHTPO/IS YCMEeBAaEMOCTM M MPOMEXYTOYHOM aTTecTaumm
obyyaroLmxcs, nx popmax, NepuojnuYHOCTA 1 NOPSAKe NPOBeAeHUs». TeKyL Ml KOHTPO/Ib OCYLLEeCT-
B/ISETCA C LieNIbi0 NMPOBEPKM CTEMEHN N KayeCTBa YCBOEHWUS MaTtepuana B XOfe ero u3yyeHusi B Cre-
AYOLWMX hopmax: caMmoCTosATeNbHble, MPOBEPOYHbIE N KOHTPO/IbHbIE paboTbl, TECTbI, 3a4eTbl, MNPOeK-
Thl.

MpoMexyTouHas aTTecTauus OCYLLECTB/ISETCA C Le/fblo NPOBEPKM CTENneHW M KadecTsa
YCBOEHMS MaTtepuana no pesy/nbTataM U3YyYeHWs COAepXKaHWs y4yebHOro npeameTa B Creaytowmnx
(hopmax: 5-8 Knaccbl — MPOMEXYTOYHas aTTectaums B 9 K/acce - rocyfapCTBeHHas WTOroBas
aTrTectaums NpPoBOAMTCA B COOTBETCTBMM C 3aKOHOAATeNbCTBOM P®. Maremarnyeckoe o6pa3oBaHue
ABNsETCA 0053aTE/IbHON N HEOTHLEM/IEMOIA YaCTbi0 00LLLEr0 06pa30BaHMs Ha BCEX CTYMEHAX LLKO/bI.

O6y4yeHne mMaTemMaTUKe B OCHOBHOW LUKOJIE HarpaB/ieHO Ha [OCTUMXKEHWE CleayroLmx
Lienei:

e B HanpaBfeHNUN IMYHOCTHOIO Pa3BUTUSA:

—(hopMMpOBaHMEe MPEACTaB/IEHN O MaTeMaTuKe, Kak 4acTu 06LleyenoBeveckor KymbTypbl, O
3HAYMMOCTU MaTeMaTVKK B Pa3BUTUMN LMBUIN3ALMM N COBPEMEHHOMO OOLLECTBa;

—pas3BUTME /OTMYECKOTO W KPUTWUYECKOTO MbILWIEHUS, KYNbTypbl pPeyn, CnocobHOCTM K
YMCTBEHHOMY 3KCMEPUMEHTY;

—(hOpMUPOBAHME YECTHOCTU U O6BLEKTMBHOCTM, CMOCOOHOCTM K MPEOLONEHNIO MbICIUTE/NbHbIX
CTEPEOTMMNOB, BbITEKAKOLLMX U3 0ObILEHHOTO ONbITa;

—BOCMNUTaHME Ka4eCTB JIMYHOCTU, 06eCrnevmBatoLLmx CoLmabHy0 MOBUIBHOCTb,

CMOCOBHOCTb NPUHUMATL CaMOCTOSATE/IbHbIE PELLEHUS;

—(hOPMUPOBAHME KAYeCTB MbIL/IEHMS,, HEOOXoAMMbIX ANs  afjanTauuMum B COBPEMEHHOM
NHOPMaLMOHHOM 0OLLIECTBE;

—pa3BUTME MHTEpeca K MaTeMaTyecKoMy TBOPYECTBY M MaTeMaTuyecKnx CnocobHOCTeN;

e B MeTanpegmMeTHOM Hanpas/ieHUN:

—pa3BUTME NpeacTaBleHniA O MaTeMaTuke Kak (hopme OnucaHust U MeTofe MO3HaHWS
[EeACTBUTENIHOCTK,  CO3faHvWe  YCnoBWA AN NPUOOPETEHUs  MepBOHAYaIbHOro  OnbiTa
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mMaTeMaT14YeCcKoro MoAeIMpPOBaHms;

—(hopMmnpoBaHmMe 06X CNOCOOOB WHTENNEKTYaSIbHOW [eATEeNbHOCTU, XapaKTepHbIX A1
MaTeMaTVK/M 1 SBASIKOLMXCS OCHOBOW MO3HABATENbHOM KyNMbTypbl, 3HAYMMON AN pasnnyHbIX Cdep
4e/I0BEYECKOW AEATENbHOCTY;

— NMPUOBPETEHME OMbITa NPOEKTHON M WUCCNENOBATENIbCKOW AEATENbHOCTU KaK 0CO60i (POpMbI
yuyebHOn  paboTbl, CMOCOGCTBYIOLEN  BOCMUTAHWD  CaMOCTOATENbHOCTM,  MHULMATUBHOCTY,
OTBETCTBEHHOCTU, MOBBILLEHNIO MOTUBALMMN 1 3D(HEKTUBHOCTMN YUEOHOIN AEATENBHOCTY;

e B npegmMeTHOM HanpaB/eHUN:

e OB/aIEHNE MAaTEMaTUUYECKUMM 3HAHUAMU UM YMEHUAMM, HEOOXOAUMbIMU AN MPOLOMKEHNS
06pa30oBaHms, N3YHEHNS CMEXHbIX AUCUMMNANH, MPUMEHEHWS B MOBCEAHEBHOW XXN3HN;

eco3faHve (yHAameHTa AN MaTeMaTM4yeckoro passBuTWs, (DOPMMPOBaHWUS MEXaHM3MOB
MbILLIEHMS, XapaKTePHbIX 41 MaTeMaTUYECKON AeATeNbHOCTM.

3agauu:

. OBNafeTb CUCTEMOM MaTEMaTUYECKMX 3HAHWA W YMEHW, HeoOXoAuUMbIX —ANs
NPUMEHEHNS B MPAKTUYECKON JeATeIbHOCTU, N3YYEHUW CMEXHBIX AUCLMMNIINH;

. Cnoco6CcTBOBaTb  WMHTENNIEKTYa/IbHOMY — pasBuUTWUIO,  (POPMMPOBATL  Ka4yecTsa,

HeoOXoAUMbIE YenoBeKY AN1s1 MOMHOLEHHON XXM3HW B COBPEMEHHOM OOLLECTBE, CBOMCTBEHHbIE
MaTeMaTUYeCKol AeATENIbHOCTU: SICHOCTU M TOYHOCTM MbIC/IN, UHTYULMKN, TOTUYECKOTO MbILLISIEHMS,
NPOCTPaHCTBEHHbIX MPeACTaBNeHNIA, CNOCOOHOCTM K NPEOAONEHNIO TPYAHOCTEN;

. (hopmumpoBaTh MpeAcTaBneHNs 06 MAesx 1 MeTofax MaTeMaTUKM Kak YHUBEPCaslbHOro
13blKa HayKW 1 TEXHWUKW, CPEACTBAX MOAENMPOBAHNS ABMEHMIA U NPOLLECCOB;
. BOCMMUTbIBATb  KyNbTYPY /IMYHOCTW, OTHOLUEHME K MaTeMaTUKe KaK —4acTu

00LLIeYeNIOBEYECKON KYMbTYPbI, UrpatoLLeii 0Co6Yy ponb B 06LLECTBEHHOM Pa3BUTUN.

B opraHuzaumMm y4yebHO — BOCMMTATENIbHONO MNPOLIECCa BaXKHYK PoO/b MUrpatoT 3atadqn. OHu
ABNATCA U LENblo, U CPeACTBOM 00ydeHUs. BaxXHbIM YCl0BMEM NPaBU/IbHOM OpraHu3aumm 3Toro
npouecca SBNSETCA BbIOOP pauMOHaIbHON CUCTEMbl METOAO0B W MPUEMOB OOy4YeHWs, CneLudukn
peLuaemblix 06pa3oBaTe/ibHbIX U BOCNUTATE/bHBIX 3a4auY.

Llenbto n3yyeHUs Kypca mareMaTuke B 5-6 Kiaccax SBNSETCS CUCTEMATMYECKOE pas3BUTUE
NOHATMS YACNA, BbIPabOTKA YMEHMWI BbIMO/HATL YCTHO U MUCbMEHHO apuMeTUYECKME JeACTBUA Haf
ynucnamu, nepeBOAUTb NPaKTUYeCcKMe 3afa4nm Ha A3bIK MaTeMaTuKKM, MOAroToBKa Yy4awuxcs K
N3YYEHWIO CUCTEMATMYECKMX KYPCOB anrebpbl 1 reomeTpumn. Kypc cTpouTcs Ha MHAYKTUBHOW OCHOBE
C NPVB/EYEHNEM 3NIEMEHTOB [JEAYKTUBHbLIX PacCy)KAeHWA. B xofe u3yveHWs Kypca ydalumecs
pa3BMBAlOT  HaBbIKM  BbIYACMEHUA C  HaTypas/ibHbIMWM  YMCNaMu, OBNafeBalOT  HaBblkamy C
OObIKHOBEHHbIMU W AECATUYHLIMWU  APOOAMU, MOMOXKUTENIbHBIMA U OTPULATESIbHBIMU - YMCIaMK,
nosyyatoT MpeAcTaBfieHVe 06 WUCNOMb30BaHWM OYKB A1 3anncu  BbIP&XKEHWA W CBOWCTB
apuUMeTUYECKNX AENCTBUIA, COCTABNIEHNN YpaBHEHWIA, NPOAO/IKAOT 3HAKOMCTBO C reOMeTpPUYeCK1MU
MOHATMSAMW, NPUOOPETALOT HaBbIKM NMOCTPOEHUA FEOMETPUYECKUX PUTYP.

Llenbto n3yyeHna Kypca martemaTuke B 7 - 9 Kiaccax SBNSeTCA pasBUTUE BbIYUCUTENbHBIX
YMEHWIA 40 YPOBHS, MO3BOMAIOLLENO YBEPEHHO UCMOMNb30BaTh UX MPU PeLUeHUM 3afa4y MaTeMaTuKn U
CMEeXHbIX NpeaMeToB, YCBOEHWe arnaparta YpaBHEHWA W HepaBeHCTB KaK OCHOBHOIO CpeacTsa
MaTeMaTMyeCcKoro  MOZEeNMpoBaHMs  3ada4y,  OCYLUECTB/IEHWE  (PYHKLUMOHANbHOW  MOArOTOBKM
LLKO/IbHUKOB. Kypc XapakTepu3yeTcs MoBbILLEHNEM TEOPETUYECKOTO YPOBHS 06yYeHUs, NOCTENEHHbIM
YCUIMEM PO/ TEOPETUYECKUX O00O0OLIEeHNA U [efyKTUBHbIX  3ak/Iro4eHuin.  puknagHas
Hanpas/IEHHOCTb PaCKPbIBAET BO3MOXHOCTb M3y4aTb W pellaTb MpakTUYeckue 3agauu. Llenbto
M3y4yeHWs Kypca reoMeTpum B 7-9 Knaccax SBNSETCA CUCTEMATUYECKOE W3y4YeHWe CBOWCTB
reoMeTpUYeCKMX (Uryp Ha NI0CKOCTKH, (POPMUPOBaHME NMPOCTPAHCTBEHHBIX NPeACTaBIeHNIA, pasBUTHE
NOTMYECKOTO MbILL/IEHUA 1 MOATOTOBKA annapara, He06XoAMMOro A/1i U3yYeHUs CMEXHbIX AUCUUMNH
1 Kypca CTePeoOMEeTPUM B CTapLLMX Kaccax.

B 0oCcHOBe NOCTPOEHMS JaHHOTO Kypca NeXUT naes rymaHusaumm obyyeHuns, COOTBETCTBYHOLLAS
COBPEMEHHbIM MPeACTaBeHNAM O Lensax LUKOAbHOrO 06pa3oBaHus U yaenswoLwas 0coboe BHUMaHWe
NMYHOCTU YYEHUNKA, ero MHTEpecaMm 1 CroCOBHOCTAM.

Mpegnaraemblii Kypc NO3BONSET 06ecneunTb POPMUPOBAHME KaK NPeaMETHbIX YMEHWUA, TaK U
YHMBEPCA/IbHBIX YYEOHbIX AeCTBUI LUKO/IbHUKOB, a TakXKe CNoCO6CTBYET A0CTUXKEHUIO OnpeaenéHHbIX
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BO ®IOC /NIMYHOCTHBLIX pPe3ynbTaToB, KOTOPble B Aa/IbHEMLLEM MO3BOMAT Y4YalUMMCA MPUMEHSTb
MOJTYYEHHbIE 3HAHUA Y YMEHUA /19 PELLUEHNS Pa3/INYHbIX XXU3HEHHbIX 3aau.

Cogep>kaHue MaTemMaTU4eCKOro obpasoBaHMsi B OCHOBHOW LUKO/IE (DOPMUPYETCA Ha OCHOBE
(hyHLAMEHTa/IbHOro  sigpa  LUKO/MIbHOr0  MaremMaTtuyeckoro ob6pasoBaHus. B nporpamme OHO
npeacTaBfeHo B BWAE  COBOKYMHOCTM  COfepXKaTeflbHbIX — Pa3fenoB,  KOHKPETU3UPYHOLLMX
COOTBETCTBYHOLLME 6/I0KM (hyHAAMEHTAILHOTO SApa NPUMEHNTEIbHO K OCHOBHOM LWKone. MporpammMa
pernameHTUpyeT 06beM MaTepuana, 0643aTeNlbHOM0 A/1 U3yYeHUss B OCHOBHOW LUKONE, a Takke AaeT
ero pacnpegeneHve mexay 5-6 n 7-9 knaccamu.

CogepxxaHne MatemaTnyeckoro 06pa3oBaHMsi B OCHOBHOW LUKOSe BK/IKOYaeT CredytoLime
pasgenbl: apumeTuka, anrebpa, PyHKUMM, BEPOSTHOCTbL M CTaTUCTUKA, reoMeTpus. Hapagy c
3TMM B Hero BK/IHOYEHbl fBa [AOMOMHUTENbHLIX pas3fena: NorMka U MHOXKECTBa, MaTeMaTuka B
NCTOPUYECKOM PasBUTUM, UTO CBA3AHO C peasm3aumen Uenel O06WeNHTENIEKTYa/IbHOMoO 1
OO6LLEKYNbTYPHOTO pasBUTUA yyalimxcs. CofepXKaHne KaxXoro U3 aTux pasfenoB pasBopaqnBaeTcs B
COfepXKaTe/IbHO-METOANYECKYHO JIMHUIO, MPOHM3bIBAOLLYIO BCE OCHOBHblE pasfenbl COAepXKaHus
mMaTemMaTnyeckoro 06pasoBaHns Ha AaHHOW CTyMneHn 0bydeHus.

CopepxxaHue pasgena «ApnupOMeTUKa» CNYXUT 6a30i ANA Aa/lbHENLIEro U3ydYeHus ydallumMmcs
mMaTemMaTuKu, CrocoOCTBYET pPa3BUTUIO WX JIOFTMYECKOTO0  MbILWIEHNS, (HOPMMPOBAHUIO  YMEHUA
Nnosib30BaTbCA aIropuUTMamu, a TaKkke MPUOOPETEHNIO MNPAKTUYECKMX HaBbIKOB, HEOOXOAMMbIX B
NOBCEAHEBHOW YXXM3HWU. Pa3BuTME MOHATUA O YMC/IE B OCHOBHOM LUKOJE CBS3aHO C pauvoHa/IbHbIMU U
NppaumoHaIbHbIMK - YnicnaMn, (HOPMUPOBAHMEM MEPBUYHLIX MPEACTaBNeHUA O AeWCTBUTE/IbHOM
yncne. 3aBepLUeHMEe YMC/IOBOA NMHUKM (CUCTemaTu3auus CBeAeHWA O [LeCTBUTE/IbHbIX YMUCnax, o
KOMIM/IEKCHBIX YmMcnax), Tak Xe Kak 1 00/5ee CNoXKHble BOMPOCHI apugmeTukun (anroput™m EBknnga,
OCHOBHasi Teopema apuMPMETUKI), OTHECEHO K CTYMNeHW 06LLero cpegHero (NoaHOro) 06pasoBaHus.

CopgepxxaHue paszgena «Anrebpa» Hanpas/ieHO Ha (hOPMUPOBAHME Y YYaLLMXCS MaTeMaTUYeCKOro
arnnaparta Ans peLlleHns 3afad 13 pasHbIX pasfenoB MaTeMaTuKKM, CMEXHbIX MPeaMEeTOB, OKPYXKatoLLLEN
peaslbHOCTU. HA3blK anrebpbl NOAYEPKMBAET 3HaYeHWe MaTeMaTUKW Kak f3blka [J/19 MOCTPOeHUs
mMaTeMaTuyeCKMX MOZeNien NpoLeccoB M SBMEHWUIA peabHOMO mMupa. B 3agaum msydeHus anrebpbl
BXOAAT TakxKe pasBuTUe alIfOPUTMUYECKOTO MbILLIEHNS, HEOOXOAMMOr0, B YaCTHOCTU, A/1si YCBOEHUS
Kypca WHMOPMATUKW, OBMafeHNsi HaBblKaMU  [eflyKTUBHbIX pacCy)KaeHwil. [Npeobpa3oBaHue
CUMBOJIbHBIX (JOPM BHOCUT CreunUYecKMin BKaL B pPa3BUTME BOOOPAKEHUS Y4alLMXCs, WX
CMOCOBGHOCTEN K MaTemMaTyeckoMy TBOPYeCTBY. B OCHOBHOM LLUKONe mMaTepuan rpynnupyeTcs BOKPYr
pauMOHa/IbHbIX BbIP&XXEHWIA, & BOMPOCHI, CBSI3aHHblE C MPPaLMOHAIbHBIMU  BbIPOKEHUSMA, C
TPUrOHOMETPUYECKUMI (DYHKLMSMU 1 NPpeobpa3oBaHMsAMI, BXOAAT B COLepXXaHMe Kypca mMaTeMaTuku
Ha CTapLLei CTyrneHn 00y4eHNs B LLKONE.

CopepxaHue pasgena «®yHKLMW» HaLeNeHo Ha NosydYeHre LKOMbHUKaMN KOHKPETHbIX 3HaHWI
0 (DYHKUMM KaK BaXXHeWLLeid MaTemMaTyeckoi Mogenn s onnucaHns U UccnefoBaHns pasHoo6pasHbIX
npoueccos. M3yyeHne 3Toro marepuana crnocob6CTBYeT pa3BUTUIO Y YUaLLMXCA YMEHUA UCMO/b30BaTh
pas/inyHble A3blKM MaTemMaTuKu (CMIOBECHbLIW, CUMBO/IMYECKUIA, Tpadmyecknii), BHOCUT BK/af B
(hopMmpoBaHWe NPeACTaB/eHNIA O PO MaTEMaTUKM B Pa3BUTUN LIUBUN3ALMA U KYNbTYpbl.

Pa3gen «BepoATHOCTb M CTATUCTUKa» — 0053aTe/bHbIA KOMMOHEHT LUKO/IbHOro 06pa3oBaHus,
YCU/IMBAIOLLMIA ero NpUKIagHoe N NPaKTUYeCcKoe 3HadeHne. ITOT MaTepuan HeoOXoAuM Npex e BCero
AN (hOpMMPOBaHMS Y ydawmxca (YHKLMOHASIbHOW rPaMOTHOCTU — YMEHWI BOCMPUHMMATL WY
KPUTUYECKM aHanM3MpoBaTb MH(OPMaLMIO, MPeACTaBNeHHYD B pPa3/NMYHbIX (opmax, MNOHUMATb
BEPOSATHOCTHbI XapakTep MHOIMX peaslbHbIX 3aBUCMMOCTENR, NPOBOAUTL MPOCTENLLNE BEPOATHOCTHbIE
pacyeTbl. M3y4yeHMe OCHOB KOMOMHATOPWMKM MO3BO/UT  YYalMMCSH  paccmaTpuBarb — Cry4vawm,
OCyLLeCTBNATL Nepebop M MOACHET 4YMCna BapuvaHTOB, B TOM YMC/e B MPOCTENLLMX MPUKNIAAHbIX
3afavax.

Mpy M3y4yeHWM CTATUCTUKM W BEPOSATHOCTM PacLUMPSAOTCA NPEeLCTaBNeHUS O COBPEMEHHOM
KapTUHe Mupa M MeTodax ero WccnefoBaHus, (OPMUPYETCA MOHUMaHWe POSIM CTAaTUCTUKM Kak
MCTOYHMKA COLMANIbHO 3Ha4YMMOW  WMHGOpPMauuM W 3aK1afAblBalOTCA  OCHOBbI  BEPOSITHOCTHOIO
MbILLINIEHNS.

Llenb copepaHus pasgena «leoMeTpusi» — pasBUTb Y YdalUMXCs MNPOCTPaAHCTBEHHOE
BOOOpaXXeHNe W JIOTUYECKOe  MbILU/IEHNe  MYTEM  CUCTEMATUYeCKOro  U3y4YeHUs  CBOWCTB
reoMeTpUYeCKMX Uryp Ha NIo0CKOCTU 1 B NPOCTPAHCTBE U NMPUMEHEHMSI 3TUX CBOWCTB NpPU peLleHni
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3aja4 BbIUYMCIUTENBHOMO Y KOHCTPYKTUBHOIO Xapakrepa. CyllecTBeHHas po/ib Npu 3TOM OTBOAMUTCH
PasBUTUIO FEOMETPUYECKO WHTYMUMK. CoyeTaHue HarnsagHOCTU €O CTPOrOCTbHO — ABNSETCA
HeOoTbEM/IEMO HaCTbH FreOMETPUYECKMX 3HAHWIA. MaTepuan, oTHocAWMIACS K 6/10KaM «KoopanHaTbl»
N «BeKTopbl», B 3HAYMTE/IbHOM CTENeHW HeceT B cebe MeXNpeAMETHble 3HaHWS, KOTOpble HaxogsaT
NPUMEHEHVE KaK B Pa3/IMYHbIX MaTeMaTU4eckux AMCUMMNINHAX, TaK 1 B CMEXHbIX NpegmeTax.

OCo6eHHOCTbIO pasfgena «J/1ormka ¥ MHOXeCTBa» SB/AETCA TO, UTO MPeACTaB/EHHbIA B HEM
maTepuan NpPerMyLLeCTBEHHO M3Y4aeTca M UCMOMb3YeTCA pacnpefeneHo — B XO4e PacCMOTpeHus
pasfinyHbIX BONPOCOB Kypca. COOTBETCTBYIOLMIA MaTepuas HalefeH Ha MaTeMaTuyeckoe pasBuTue
yyawmxcs, (POpMUPOBaHNE Y HUX YMEHUS TOYHO, CXKAaTo M ACHO M3naratb MbIC/IM B YCTHOW U
NMUCbMEHHOW peyun.

Pa3gen «Marematmka B UCTOPUYECKOM Pa3BUTUM» MNpefHasHavyeH A1 popMMpoBaHUs npea-
CTaB/IEHNIA 0 MaTeMATNKe KaK 4acTu Ye/I0BEYECKOM KYNbTYpbI, 415 O6LLEro pasBuTUA LLIKObHUKOB, /15
CO34aHuns KyNbTYPHO-UCTOPUYECKON Cpefbl 06ydYeHns. Ha Hero He BblAeNseTca creymnaibHbIX YPOKOB,
YCBOEHWE ero He KOHTPO/IMPYETCA, HO COAEepXKaHue 3TOro pasgesia OpraHuYyHoO NpPUCYTCTBYET B y4eob-
HOM MpoLecce Kak CBOEro poga rymaHUTapHbI )OH Npu paccMOTPeHUU NpobremMaTtmKm OCHOBHOIO
COAEpPXKaHMs MaTeMaTnyeckoro 06pasoBaHms

B cooTBeTCTBMM C NPUHATON KOHLUENUWeN pa3BUTUA MaTeMaTUYECKOr0 06pa3oBaHNS B
Poccuiickon defepalmm, matemaTmyeckoe 06pasoBaHmne peLlaeT, B YaCTHOCTH, CriefytoLine Koye-
Bble 3aa4Mn:

—  «MpefocTaBNATb  Kak4oMy — 00y4alolwemycs — BO3MOXHOCTb — [OCTVDKEHUS  YPOBHSA
mMaTemMaTU4ecKmnx 3HaHUin, HeOOXOAMMOrO AN Aa/IbHENLLEN YCNELLHOM XXU3HN B 06LLeCTBE;

— «obecneuvBatb HeOOXOAMMOE CTpaHe YMCO BbIMYCKHWKOB, MaTemaruyeckas noArotoBka
KOTOpbIX AoCTaTtoyHa An1s MNPoAo/DKeHUs 06pa3oBaHUA B pas/iMUHbIX HanpasBieHusax Wu - Ans
NPaKTUYECKOW AeATeNbHOCTM, BK/OYas npenojaBaHvue MaTeMaTKu, MaTeMaTuyeckune NccnefoBaHus,
paboTy B chepe MHDOPMALMOHHbBIX TEXHOMOTWIA 1 Ap.»;

— «B OCHOBHOM o06uwem un cpegHem o06LeM 06pa3oBaHMN HEO6X0AUMO MpPeayCcMOTPeTb
NOArOTOBKY 00Yy4atomMxcs B COOTBETCTBUM C WX 3anpocaMu K YPOBHKO MOArOTOBKM B Cdepe
MaTeMaTU4eckoro obpasoBaHmsI».

COoO0TBETCTBEHHO, BbIAENAOTCA TPU HarpaBieHUs TpeboBaHNIA K pe3y/ibTaTaM MaTeMaTuyecko-
ro 06pa3oBaHus:
1) NpaKTUKO-OPUEHTMPOBAHHOE MaTeMaTUYecKoe 06pa3oBaHme (MaTeMaTuKa s XU3HW);
2) Maremartuvka 4/ UCrnosib30BaHUA B MPoeccuu;
3) TBOPYECKOe HarpaB/ieHWe, Ha KOTOpOe HaueneHbl Te 00yyatoLmecs, KOTopble NAaHUPYHOT 3aHU-
MaTbCs TBOPYECKOW W UCCNeA0BaTeIbCKON PaboToin B 061acT MaTeEMaTUKK, (DU3NKN, SIKOHOMUKN
N Jpyrux obnactsx.

2. MnaHupyeMble pe3ynbTaTbl OCBOEHUST pe3ynbTaTbl y4ebHOro npeameTa: «MaTtemaTu-
Ka: anrebpa, reoMeTpus»

B cooTBetcTBMM C TpeboBaHuaMmn ®IOC OO0 cucTema nnaHMpPyeEMbIX Pe3yibTaToB — /INY-
HOCTHbIX, MeTanpeiMeTHbIX W MPeaMETHbIX — YCTaHaB/MBAaeT M OMNUCbIBAeT KnacCbl y4ebHO-
no3HaBaTe/IbHbIX M Yy4eBHO-NPaKTUYeCKMX 3afay, KOTOpble OCBaMBatOT yyallimecs B Xofde 00ydeHus,
0c000 BbIfeNIfs Cpeam HUX Te, KOTOpPble BbIHOCATCA HA UTOMOBYHO OLIEHKY, B TOM YuMC/Ie roCyAapCTBeH-
HYI0 MTOFOBYIO aTTECTaLMIO BbIMYCKHWKOB. Y CMELIHOE BbINO/HEHNE 3TUX 334a4 TPebyeT OT yyalimxcs
OB/IafleHNst CUCTEMOI Y4eOHbIX [AENCTBUI (YHUBEPCASTbHBLIX U CMELUPUUECKNX 41 K&XKA0r0 Y4e6HOro
npegmeTa: PerynsTUBHbIX, KOMMYHUKATUBHbIX, NO3HaBATe/bHbIX) C Y4eOHbIM MaTePUasIioM U, Npexae
BCEro, C OMOPHbIM Y4e6HbIM MaTepuanom, CyXXalMm OCHOBOW A/1si NOC/eAyHOLLEr0 06yYeHNs.

2.1. JINYHOCTHbIe pe3ynbTaThl:
JIn4HOCTHbIE pe3ynbTaTbl OCBOEHUSA MporpaMmbl Y4e6HOro npeamMeTa «MaTtemaTuka» XapakTe-
pu3yoTCS:



[MaTpnoTryeckoe BOCOUTAHME:

- MPOSIBNEHNEM MHTEpeca K MPOLLIOMY M HACTOSILLLEMY POCCUMIACKO MaTeMaTUKK, LEHHOCTHbIM
OTHOLLEHNEM K JOCTUXEHUAM POCCUACKUX MATEMATUKOB N POCCUIACKON MaTeMaTUUECKOM LLKOMbI, K
NCMO/b30BaHNIO 3TUX AOCTVKEHWUI B APYrMX HayKax U NPUKNagHbIX cdepax.

"pakgaHCKOe 1 AYXOBHO-HPABCTBEHHOE BOCMUTAHME:

- TOTOBHOCTBHO K BbIMO/HEHNIO 0083aHHOCTEN rpaXkKaaHWHa U peann3aummn ero npae, NpeacTaB-
NEeHVEM O MaTemaTMYeCKMX OCHOBax (DYHKLIMOHUPOBAHMSA Pa3/IMUHbIX CTPYKTYP, SBNEHWUIA, npoueayp
rpaxzgaHckoro obuecTsa (BbI6opbl, ONPOCHI U Mp.);

- FOTOBHOCTbIO K 06CY>KAEHMIO 3TUYECKMX NPOBIEM, CBA3AHHbIX C MPAKTUYECKUM MPUMEHEHNEM
[NOCTMDKEHMI HayKM, OCO3HAHWEM BaXKHOCTU MOPa/ibHO-3TUYECKUX MPUHLMMOB B AEATENIbHOCTU YYé-
HOrO.

TpynoBoe BOCNUTAHME:

- YCTaHOBKOWM Ha aKTUBHOE y4acCTue B pPeLleHnn NpakTUYecKnx 3afay maTeMaTuyeckoi Hanpas-
NEHHOCTK, 0CO3HaHMEM BaXXKHOCTM MaTemaTU4eckoro o6pasoBaHMsi Ha MPOTSXEHWUN BCEW XXMU3HU N5
YCMELHOM NPOJEeCCMOHaNbHON AeSTENbHOCTU U Pa3BUTMEM HEOOXOANMBIX YMEHWIA;

- 0CO3HaHHbIM BbIGOPOM 1 MOCTPOEHMEM UHAMBUAYIbHON TPaeKTopun 06pa3oBaHns U XKU3HEH-
HbIX N1aHOB C YYETOM JINYHbIX MHTEPECOB M 06LLECTBEHHbIX MOTPEOHOCTEN.

SCTeTNYECKOe BOCMUTAHME:

- CMOCOBHOCTBIO K 3MOLMOHAIbHOMY M 3CTETUYECKOMY BOCNPUATUIO MaTeMaTUYecKnxX 06beKTOB,
3a/jay, PeLeHWNiA, PacCy)XAEHWIA; YMEHWIO BUAETb MaTeMaTUYeCKMe 3aKOHOMEPHOCTH B UCKYCCTBe.

LIeHHOCTM Hay4HOTr0 MO3HaHUA:

- OpueHTaLmet B AedTe/IbHOCTU Ha COBPEMEHHYHO CUCTEMY Hay4HbIX MPeacTaBieHniA 06 0CHOB-
HbIX 3aKOHOMEPHOCTSAX Pas3BUTMS 4YesioBeKa, NPUpoAbl U O6LLEeCTBa, MOHMMAaHMEM MaTeMaTUYecKoi
HayK/ Kak cthepbl Ye/I0BeYECKON [esTeNbHOCTK, 3TaroB eé pasBUTUA Y 3HAYUMOCTU /19 Pa3BUTUSA LiK-
BU/IN3aLNN;

- OB/lafleHNEM SI3bIKOM MaTeMaTUKM U MaTeMaTUYeCKOW KyNbTYpOW Kak CpPefiCTBOM MO3HaHMS
Mupa;

- 0B/1aleHNEM NPOCTENLLMMUN HaBblKaMW UCCNeL0BaTENNbCKON AeATENbHOCTM.

Pu3nyeckoe BocnuTaHne, GOpMMUPOBaHME KY/bTYPbl 340P0BbA M 3MOUMOHAILHOIO 61aronosay-

yms:

- TOTOBHOCTbIO MPUMEHATb MaTeMaTUYeckue 3HaHWA B UHTepecax CBOEro 3[0POBbS, BefeHWS
3[10p0BOro 06pasa Xu3Hu (340p0BOE NUTaHKE, cbanaHCUPOBAHHbIA PEXMUM 3aHATUIA U OTAbIXa, pPery-
napHas pusnyeckas akTMBHOCTD);

- C(hOPMUPOBAHHOCTBIO HaBblKa pediekcn, NPU3HaHWEM CBOEro MnpaBa Ha OLUMOKY 1 TaKoro Xe
npaea Apyroro YesioBeka.

JKO/N0rMYecKoe BoCNUTaHKE:

- OpUeHTauMein Ha NPUMMeHeHne maTemMaTUYecKUX 3HaHWA ONs pelleHust 3agady B 061acTu co-
XPaHHOCTU OKPY>KaKOLLEN cpepl, MNaHMPOBaHUS MOCTYNKOB M OLEHKN MX BO3MOXHbIX MOC/eACTBUM
L1591 OKpY>KatoLLE cpefpl;

- 0CO3HaHWeM r106a1bHOro Xapakrepa KO0 MYecKnx nNpobaem n nyTeid X peLueHus.

JINYHOCTHbIE pe3ynbTaTtbl, 06ecneymBatoLme afanTaumo 06y4aroLLeroca K N3MeHAHLWMMES ye-
NNOBWSIM COLMAJIbHOM 1 NPUPOJHON cpefbl:

- TOTOBHOCTbIO K IENCTBMSAM B YC/IOBUAX HEOMPEAENEHHOCTI, NOBLILIEHNIO YPOBHS CBOEN KOM-
NETEHTHOCTWN Yepe3 MPaKTUYECKYHO AeATeNIbHOCTb, B TOM YMC/le YMEHWE YUUTLCA Y APYruX NHofen,
npuobpeTaTb B COBMECTHOM AeATENIbHOCTU HOBble 3HAHWS, HaBbIKM 1 KOMMETEHLMN M3 ONbITa APYruXx;

- HEO6XO4UMOCTbIO B (DOPMMPOBAHMM HOBbIX 3HaHWI, B TOM Yncie (hopMyInMpoBaTb UAEN, MOHS-
TS, TunoTesbl 06 06beKTaxX U ABNEHMSX, B TOM YMC/e paHee He M3BECTHbIX, 0CO3HaBaTb AeuLMTbI
COOCTBEHHbIX 3HAHUA U KOMMNETEHTHOCTEN, NNaHMPOBaTh CBOE Pa3BUTUE;

- CMOCOBHOCTBLIO 0CO3HaBaTb CTPECCOBYHO CUTYaL MO, BOCMPUHMMATb CTPECCOBYHO CUTYaLMIO Kak
BbI30B, TPEOYIOLLMI KOHTPMEP, KOPPEKTUPOBATbL MPUHMMAEMble peLleHus U LeiAcTBUs, opMynmpo-
BaTb W OLLEHMBATb PUCKW W NOCNEACTBUSA, POPMUPOBATL OMbIT.

2.2. MeTanpefiMeTHbIe pe3ynbTaThl



MeTanpeaMeTHble pe3ynbTaTbl BKIKOYAOT OCBOEHHbIE 00YYatOLLMMUCA MeXNpPeAMEeTHbIe MOo-
HATUA N YHMUBepPCa/ibHble yUYebHble AeCTBUSA (PerynaTBHbIe, No3HaBaTe/lbHble, KOMMYHUKa-
TUBHbIE).

2.2.1 MexnpeaMeTHbIe NOHATUA

Ycnosmem (hopMrMpoBaHUSA MeXNPeaMETHbIX NMOHATUIN, TaKuX, Kak cUCTeMa, (hakT, 3aKOHOMEPHOCTb,

(heHOMEH, aHa/In3, CUHTE3 ABMIAETCA OBNajeHne 00yyatoLMMMCA OCHOBaMM YMTaTe/lbCKOM KOMMETEH-

LMK, NprobpeTeHre HaBbIKOB paboTbl C MH(OPMaLMeid, ydacTne B MPOEKTHON fAesTenbHOCTU. B oc-

HOBHOI1 LLKOJIe Ha BCeX npeameTax 6ygeT npojomkeHa paboTa no hopMMPOBaHMIO U Pa3BUTUIO OCHOB

ymTaTeNlbCKoM KomneTeHumn. OB6ydarolumecs OBMAfeH0T UYTEHMEM KaK CpPeACTBOM OCYLLECTB/IEHUS

CBOMX Ja/lbHENLIMX MMIaHOB: NPOAO/HKEHN 06pa3oBaHMst U caMo06pa3oBaHms, 0CO3HaHHOIO MNJaHu-

POBaHMA CBOEr0 aKTyaslbHOro M MepcrneKTMBHOIO Kpyra YTeHus, B TOM Y1cie 40CyroBoro, noAroTos-

KV K TPYA0BOW M COLMANIbHOM [eATeIbHOCTH.

Mpy M3yyeHUM y4vebHbIX NpeaMeTOB O0ydatoLLMecs YCOBEPLLEHCTBYKOT NPUOOPETEHHbIE Ha
NepBOM YPOBHE HaBblKM PaboTbl C MHOPMaLMENn U NONOAHAT MX. OHKM CMOTYT paboTaTb C TeKCTaMMu,
npeo6pa3oBbIBaTh M UHTEPNPETUPOBATL COAEPXKALLYIOCSH B HAX MH(OPMALMIO, B TOM YMCTIE:

— CWUCTeMaTu3npoBaTh, COMOCTaBMsATb, aHa/IM3MPOBaTb, 0606LaTh U MHTEPMPETUPOBATL MH(OPMa-
LI, COZlepXKaLLytocs B rOTOBbIX MH(OPMAaLMOHHbIX 00beKTax;

— BbIAENATb MNaBHY0 U U3BbITOYHYIO MH(OPMaLMIO, BbIMOIHATL CMbIC/IOBOE CBEPTbIBaHME Bblje-
NeHHbIX (haKTOB, MbIC/EN; NPeACTaBAATb MH(POPMALMIO B CXXATOI CnoBecHON opme (B BUAE NiaHa
W1 TE3UCOB) N B HArnsa4HO-CUMBONYECKON hopMe (B BuAe Tabniuu, rpamyecknx CXem n ama-
rpamm, KapT NMOHATUIA — KOHLENTYa/lbHbIX AnarpaMM, ONMOPHbIX KOHCMEKTOB);

— 3aMoJHATb W JOMOJHATL Tab/nLbl, CXeMbI, AuarpaMmMbl, TEKCTbI.

B xofe u3yyeHus Bcex y4qebHbIX NpeAMETOB 0Oydarouimecs MpuobpeTyT ONbIT MPOEKTHOM
NEeATeNbHOCTU  KakK  0co6oi  opmbl  y4yebHOW  paboThbl,  COCOOGCTBYHOLWENA  BOCMMTAHUIO
CaMOCTOATE/IbHOCTW,  WMHWULMATMBHOCTWA,  OTBETCTBEHHOCTM,  MOBbILEHWO  MOTMBaUUM U
3PeKTUBHOCTY Y4ebHOIN aeATeNbHOCTU. B xofe peanmsaumm UCXOAHOIO 3aMbIC/a Ha MPakTUYeCKOM
YPOBHE OBaAet0T YMEHNEM BblOMPaTh afieKBaTHbIe CTOSLLEN 3afa4e CpeacTBa, NPUHUMATL peLleHns,
B TOM YKC/e U B CUTyauusax HeonpegeneHHocT. OHKU NosyvaT BO3MOXKHOCTb Pa3BUTb CMOCOBHOCTb K
pa3paboTke HECKONIbKUX BapWaHTOB PELUEHWUA, K MOWCKY HEeCTaHAAPTHbIX PeLleHuin, MOUCKY W
OCYLLIECTB/IEHMIO Hanb01ee NPUEMIEMOTO PELLEHNS.

2.2.2 PerynatuBHble YY [

1. YMeHMe caMoCTOATEe/IbHO ONpefensTb Lenm obydeHns, CTaBUTb U (HOPMYIMPOBaTh HO-
Bble 3aJa4n B y4ebe 1 No3HaBaTe/lbHOWN AesATeNbHOCTU, pa3BMBaTh MOTUBbI U MHTEPECHI CBOE NO3Ha-
BaTe/IbHOW AeATeNIbHOCTU. BbIMYCKHUK HaYy4YNTCA:

— aHa/M3MpoBaThb CYLLECTBYIOLME M NIaHMPOBaTb byayLume 06pa3oBaTe/ibHble pe3y/bTarhl;

—  NAEHTM(UUMPOBaTb COBCTBEHHbIE NPOG/IEMbI 1 OMPeAEnsThb rNaBHYO Npobemy;

— BblABUraTb BEPCUMUN peLLeHns npobaembl, (hopMyIMpoBaTb rMNoTe3bl, NPeABOCXULLATL KOHEYHbI
pesynbTaT;

— CTaBUTb Leflb [esATeNbHOCTU Ha OCHOBE OMNpefe/ieHHON NPo6aeMbl U CYLLECTBYHOLLMX BO3MOXKHO-
cTei;

— (hopmynmnpoBath y4ebHble 3a4a4m Kak Lwarn JOCTVXKEeHWS MOCTaB/IEHHON Lienn AeaTeIbHOCTH;

— 060CHOBbIBATbH LieNIeBble OPUEHTMPBI N NPUOPUTETHI CCbIIKAMK Ha LLleHHOCTU, YKa3blBas U 060CHO-
BbIBasi IOrMYECKy0 NocnefoBaTe/lbHOCTb LLAroB.

2. YMeHMe caMOoCTOATe/IbHO M/1aHMpPoBaThb NYTU LOCTVXKEHUS LIS, B TOM YKCe anbTep-
HaTUBHbIe, OCO3HAHHO BblOMpaTh Hanbosee APPEKTUBHLIE CNOCOOLI pPeLleHns Y4ebHbIX U No3HaBa-
TeNbHbIX 334a4. BbIMYCKHUK MOly4YUT BO3MOXHOCTb HAYUUTCSA:

— onpenenatb HeobXoauMble AencTBue () B COOTBETCTBMM C YYeBHON 1 NO3HABaTENbHON 3aaa4ei u
COCTaB/ATb &/ITOPUTM UX BbINO/IHEHNUS;

— 060CHOBbIBaTb U OCYLLECTBNATL BbIOOP Hanbosee aPPEKTUBHLIX CNOCOOOB peLleHns y4ebHbIX U
no3HaBaTe/IbHbIX 33/au;

— OnpeaenaTb/HaxXoaMTb, B TOM YUC/e U3 MPeSSIOKEHHbIX BapuaHTOB, YC/IOBUA A/ BbIMNOHEHUS
y4yeOHOW 1 No3HaBaTeNbHON 3ajauu;



BbICTpaMBaThb >XM3HEHHbIE MJiaHbl Ha KPaTKOCPO4Hoe Oyayuiee (3asBNsATb Lie/eBble OPUEHTUPSI,
CTaBUTb afleKBaTHble UM 3afayun U npegnaratb AeNCTBUSA, YKa3blBas U 060CHOBbLIBASA /IOMMYECKYHO
nocnefoBaTe/IbHOCTb LUAroB);
BbIGMpaTh M3 NpPea/IoXeHHbIX BapUaHTOB M CaMOCTOATE/IbHO UCKATb CPeLCcTBa/pecypehl ANs peLue-
HUA 3a4a4n/0OCTUKEHNA LIENN;
COCTaB/ATb NJIaH peweHns nNpobaemMbl (BbINOSHEHWS NPOEKTa, NPOBEAEHUS UCC/ef0BaHWS);
onpeaensTb NOTEHUMa/IbHbIE 3aTPYAHEHUS MNP PeLUeHn y4ebHOM 1 NOo3HaBaTe/IbHOM 3afaumn U
Haxo4nTb CPefCcTBa /19 UX YCTPaHeHNs;
OMuncbIBaTb CBOM ONbIT, OPOPMIASA ero 415 nepegayn pyrumM nogam B BUAE TEXHONIOM MU peLleHmns
MpaKTMYeCKMX 3a4a4 OnpesenieHHOro Knacca;
NnNaHMpoBaTb U KOPPEKTMPOBaTb CBOKO MHAMBUAYabHYIO 06pa30BaTe/IbHYHO TPAEKTOPUIO.

3. YMeHue COOTHOCUTb CBOW AENCTBUS C MIaHUPyeMbIMU pe3ysibTaTaMu, OCYLLECTBATb

KOHTPO/Ib CBOEN [AeATeNbHOCTI B MPOLECCe AOCTUXKEHUS pe3ynbTaTta, OnpeaensTb Crnocobbl AeACTBUIA
B pamMkax npeioXKeHHbIX YCOBUIA U TpeboBaHWI, KOPPEKTUPOBATbL CBOW [ENCTBUS B COOTBETCTBUN C
N3MeHsIoLLEeNCa cutyaumeid. BbIMyCKHUK HayumnTcs :

ornpeaensTb COBMECTHO C MeAaroromM M CBEPCTHUKAMMU KPUTEPUU NJIaHUPYeMbIX Pe3y/bTaToB U
KPUTEPUM OLLEHKN CBOEIN Y4eOHOW AesTeNbHOCTH,;
CUCTemMaTn3npoBath (B TOM YKC/e BbIGUPaTb NMPUOPUTETHLIE) KPUTEPUI NNAHNPYEMBIX pe3ynbTa-
TOB M OLIEHKM CBOE AeATe/IbHOCTY;
0TOMpaTb MHCTPYMEHTbI A1 OLEHMBAHWUSA CBOEW AeATeNIlbHOCTU, OCYLLECTBAATb CaMOKOHTPO/b
CBOEN [eATeNIbHOCTI B paMKax NpeLoKeHHbIX YC/I0BUI 1 TpeboBaHWiA;
OLeHMBaTb CBOK [eATe/IbHOCTb, apryMeHTUPYs MPUYUHBI LOCTVKEHWUS WUAN OTCYTCTBUSA NaHu-
pPyemMoro pe3ynbTara;
Haxo4uTb JOCTaTOYHbIe CPeACTBa A4/151 BbIMOSHEHMS YYEOHbIX AEACTBUI B U3MEHAIOLLENCA CUTYa-
LMmn n/vnm Npu OTCYTCTBUM NNIAHUPYEMOTO pe3y/bTaTa,;
paboTas no CBOEMY MNjaHy, BHOCUTb KOPPEKTUBbI B TEKYLLYHO AeATe/IbHOCTb Ha OCHOBE aHasn3a
N3MEHEHWIA CUTYaUMK AN NONYYEHNS 3anaHNPOBaHHbIX XapaKTePUCTUK NPoAyKTa/pesynbTara;
yCTaHaBMBaTb CBA3b MEXZAY MOJYYEHHbIMU XapaKTepucTukamy npoayKra U XapakTepucTukamu
npouecca AedTe/lbHOCTU U MO 3aBepLUEHNN LeATeNIbHOCTU npeanaratb U3MEHeHNe XapaKTepuCcTmK
npouecca 415 NoayYeHns Yny4yLlleHHbIX XapaKTepUCTUK NPOAYKTa,;
CBepsATb CBOW [ENCTBMSA C Liebio U, NPy HEOOXOAMMOCTH, UCMPaBAATbL OLLUMOKM CaMOCTOATESIbHO.

4. YMeHMe oueHMBaTb MPaBU/IbHOCTb BbIMOSIHEHUA Y4eOHOWM 3afaun, CO6CTBEHHbIE BO3-

MOXHOCTM ee peLleHns. BbINYCKHMK NOTyYNT BO3MOXHOCTb HayuunTCA:

onpeaensaTb KPUTEPUI NPaBUIbHOCTY (KOPPEKTHOCTI) BbIMOIHEHUS Y4eOHOW 3a4auu;
aHaM31poBaTb M 0O60CHOBbIBATb NMPUMEHEHWE COOTBETCTBYIOLLErO MHCTPYMEHTapua Ans BbIMnos-
HeHUA y4eOHON 3a4auu;
CBO6GOAHO MO/Ib30BaTLCS BbIPAbOTAHHLIMU KPUTEPUAMMW OLEHKM Y CAMOOLLEHKW, UCXOAS U3 Lienn U1
NMEIOLLMXCS CPeACTB, pa3nnyas pe3ynbTar U cnocobbl AEUCTBUIA;
OLeHMBaTb MPOAYKT CBOE AeSATeNbHOCTM MO 3afaHHbIM WU/UIN CaMOCTOATE/IbHO OMNpefeneHHbIM
KpUTEPUSM B COOTBETCTBUM C Lie/IbIO AeSATENbHOCTH;
060CHOBbIBaTb JOCTVXKUMOCTb Lie/IN BbIOpaHHbIM CNOCOBOM Ha OCHOBE OLeHKWN CBOUX BHYTPEHHUX
PECYPCOB M [OCTYMHbIX BHELUHWUX PECYPCOB;
(hMKCMpPOBaTb M aHa/IM3MPOBaTb AMHAMUKY COOCTBEHHbIX 06pa30BaTe/lbHbIX Pe3y/bTaToB.

1. BnapgeHune ocHoBaM¥ CaMOKOHTPO/IS, CAMOOLIEHKN, MPUHATUA PELLEHUIA U OCYLLECTB-

NeHMsi 0CO3HAHHOIO Bblbopa B y4e6HO M No3HaBaTe/IbHON. BbINYCKHUK HayUYUTCA:

HabngaTb U aHaNM3MpoBaTb COOCTBEHHYHO YYEOHYH) M MO3HABaTENbHYH AESTENbHOCTb U Aes-
TeNbHOCTb APYrnX 06yvatoWmMXcst B NPOLIECCE B3aMOMNPOBEPKMY;

COOTHOCUTb peasibHble 1 NNaHUPYyeMble pe3ynbTaTbl MHAMBMAYANbHON 06pa3oBaTe/lbHOW AesiTe b-
HOCTV U AenaTb BbIBOb!;

NPUHMMATb PELLEHNE B Y4EOHOW CUTYaLMI U HECTU 3a HEFO OTBETCTBEHHOCTb;

CaMOCTOSATE/IbHO OMNPeaensiTb NPUUMHBLI CBOET0 YCMexa UM Heycnexa U HaxoAuTb CNocobbl BbIXO-
[ia U3 CUTyaumn Heycnexa;

PETPOCMNEKTUBHO OMpPefensTb, Kakme AEWCTBMS MO PELUEHUHO YY4eOHOWN 3agayunm uam napameTpbl
3TUX AENCTBUIA NPUBENU K MOMYHEHNIO MMEIOLLIErOCS NPOAYKTa YH4eOHON AesTeNbHOCTH;



— [eMOHCTPUPOBATb NMPUEMbI PETYNALMM NCUXOPU3N0IOrNYECKMX/ IMOLMOHASIbHBIX COCTOSAHUIA ANs
[OCTVKEHMS apheKTa YCnoKoeHns (YCTpaHeHNs IMOLMOHa/IbHON HaNpsHKeHHOCTH), athdeKTa BOC-
CTaHoB/eHMs (0CnabneHns NPoSBAEHNIA YTOM/IEHMS), apheKTa akTMBM3aLUM (MOBbILLEHUS MCUXO-
(h131M0N0rNYECKON PEaKTUBHOCTH).

2.2.3 No3HaBaTte/bHble YY [

2. YMeHue onpefensaTb MOHATUA, co3gaBaTb 0600LEHUS, yCTaHaB/IMBaTb aHasloruu,
KnaccuumumpoBaTb, CaMOCTOATE/IbHO BblOMpaTb OCHOBaHUA U KPUTEPUN A1 Knaccugumkauum,
yCTaHaBMBaTb NPUYMHHO-CNELCTBEHHbIE CBA3WN, CTPOUTL SIOMMYECKOEe PacCyXKieHue, YMO3aK/ItoueHne
(MHAYKTMBHOE, feflyKTUBHOE, M0 aHaslornm) 1 Aenatb BbiBOAbI. BbIMYCKHUK HayuuTCs :

— nopgbupartb €noBa, CONOAUYNHEHHbIE KNHOYEBOMY C/IOBY, ONpeAenstoLmne ero npu3Hakun 1 CBOMCTBA;

— BbICTpamMBaThb /IOTUYECKYHO LIEMOYKY, COCTOSLLYIO M3 K/IKOYEBOIO C/10BA U COMOAYMHEHHBIX eMy
CNOB;

—  BblAeNaTb 0OLMIA NPU3HAK ABYX WM HECKO/IbKMX MPEAMETOB UM ABMEHNIA N OOBACHATL UX CXO[-
CTBO;

— 06beAuHATb NpeaMeTbl U ABMIEHWS B TPYNMbl N0 ONpee/ieHHbIM NpU3HakaMm, CpaBHMBaTb, Klaccu-
(hrumpoBaTb 1 06006LLAaTb (PaKTbI 1 ABMIEHUS;

—  BbIAENATb ABMEHNE U3 06LLEro psga Apyrux SBNeHUNn;

— 0onpeaenaTb 06CTOATENbCTBA, KOTOPbIE MPeALECTBOBA/IN BO3HUKHOBEHWNIO CBA3N MEXAY SB/IEHUSA-
MW, U3 3TUX OOCTOSATENLCTB BbIAENATL ONpeenstoLme, crnocobHble 6bITb NPUUUHON [aHHOMO SAB-
NeHWs, BbISIBNISTb NPUYMHBI U CNEACTBUA ABNEHWUN;

— CTPOMUTb paccyieHve OT 06LMX 3aKOHOMEPHOCTEN K YaCTHbIM SIBMIEHUAM M OT YaCTHbIX SAB/EHWI
K 06LLMM 3aKOHOMEPHOCTSAM;

— CTPOMUTb pacCy[eHne Ha OCHOBE CPaBHeHWsi NPeAMETOB W SBIEHWUI, BbIAENAS Npu 3TOM 06Lyme
NPU3HaKW;

— m3nararb Moy4YeHHYH MH(OPMaLMIO, MHTEPMPETUPYS ee B KOHTEKCTE peLlaemMoi 3ajauu;

— CaMOCTOATE/IbHO YKa3blBaTb Ha MH(OPMaLMIO, HYXXAAIOLLYHOCA B MPOBEPKE, Npegnaratb 1 npumve-
HATb CNOCO6 NPOBEPKM AOCTOBEPHOCTU UHOPMaLMK;

— BepbaM30BaThb IMOLMOHA/ILHOE BreyaTt/ieHne, OKa3aHHOe Ha HEro UCTOUYHUKOM;

— 0OBACHATbL ABMEHUS, NPOLIECCHI, CBA3N U OTHOLLUEHUS, BbISIBNISEMbIE B XO4e NMO3HaBaTe/IbHOW U UC-
CNefloBaTe/IbCKOW AesATeNlbHOCTU (NPUBOAUTL 0OBACHEHME C U3MEHEHMEM (HOPMbI NPeACTaBNeHWS;
00ObACHATD, AeTann3npys U 0606Las; 06bACHATL C 33aHHON TOUKWN 3PEHNS);

— BbIIBNATb W Ha3blBaTb NPUUYNHBI COOLITUSA, ABMIEHNS, B TOM YMC/e BO3MOXHbIe / Hanboee BeposT-
Hble MPUYMHBI, BO3MOXHblE MOCMEACTBUA 3afaHHOM MPUYMHBI, CAMOCTOSITENIbHO OCYLLECTBNAA
NPUYNHHO-CNEACTBEHHbIV aHan3;

— [enaTb BblBOJ Ha OCHOBE KPUTMYECKOrO aHa/M3a pasHblX TOYEK 3peHusi, NOATBEPXKAATb BbIBOJ,
COOCTBEHHOW aprymeHTaLmeit i caMoCToATe/IbHO MOJTyYEeHHbIMU JaHHbIMM.

YMeHue co3faBaThb, NPUMEHATb 1 NPeobpas3oBblBaTb 3HAKU U CUMBOJIbI, MOAE/IN N CXEMbI
[J151 peLleHns y4ebHbIX 1 No3HaBaTe bHbIX 3a4a4. BbIMYCKHUK NOAYYNT BO3MOXHOCTb HAYYUTCA:

— 0603Ha4aTb CUMBOJ/IOM M 3HAKOM NpeAMET U/Wn ABNEHWE;

— OMpeaenaTb NOrMYecKMe CBA3N MeXAy rnpeameTamn u/vnm aBneHnsMmn, 0603HadvaTb JaHHbIE S10TU-
YecKwe CBA3U C NMOMOLLbHO 3HAKOB B CXEME;

— C03jaBaTb abCTPaKTHbIN UK peasibHbI 06pa3 npeaMeTa U/uamn ABneHus;

— CTpOWTb MOJE/b/CXeMY Ha OCHOBe YC/TIOBUI 3afadun 1/unm cnocoba ee peLleHus;

— co3jaBaThb BepbasibHble, BELLECTBEHHbIE M MHOPMaLMOHHbIE MOLENN C BblAENEHNEM CYLLECTBEH-
HbIX XapaKTepucTUK 06beKTa [/19 onpefenieHns cnocoba peLleHns 3ajavn B COOTBETCTBUM C CU-
Tyauuen;

— npeobpa3oBbiBaTb MOAENM C LENb0 BbISIBMIEHNA 06LLMX 3aKOHOB, ONpeAenstowmx daHHY0 npej-
METHYI 0611aCTb;

— TNepeBOAUTL C/IOXHYH MO cocTaBy (MHOroacrnekTHYK) MH(OpMaLMIO U3 rpagiMyeckoro nnm gop-
Ma/IM30BaHHOIo (CMMBO/ILHOMO) NPeLCTaB/IEHUA B TEKCTOBOE, M HA060POT;

— CTPOUTb CXEMY, /IFOPUTM AENCTBUSA, UCNPaBNATL UM BOCCTAHaBNMBATb HEM3BECTHbLIN paHee asi-
rOPUTM Ha OCHOBE MMEIOLLLErocs 3HaHMs 06 00bEKTE, K KOTOPOMY NPUMEHSETCSA aNlfOpUTM;
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— CTPOMTb AOKA3aTe/IbCTBO: NPSIMOE, KOCBEHHOE, OT NMPOTUBHOIO;

— aHanm3npoBaTb/peeKcMpoBaThb OMNbIT Pa3paboTKu 1 peansaumm y4ebHOro npoekTa, nccneoBa-
HUA (TEOPETMYECKOro, SMMMPUYECKOr0) Ha OCHOBE MPEeA/IOXKEHHON MPO6MEMHONM cUTyauumun, no-
CTaB/IEHHOM Leny n/vnu 3afaHHbIX KpUTepueB OLEHKWN MPoayKTa/pesynbTara.

3. CwmbICcNnoBoe YTeHne. BbINYCKHUK HayyunUTCA:

— HaxopguTb B TeKCTe Tpebyemyro MHhopMaLmIo (B COOTBETCTBUM C LIENSIMU CBOE AeATeNIbHOCTH);

— OPWMEHTMPOBATLCA B COAEPXKaHUM TEKCTA, MOHUMATb LIeNOCTHbIA CMbICN TEKCTa, CTPYKTYPUPOBaTb
TEKCT;

— yCTaHaB/IMBaTb B3aMMOCBS3b OMNCaHHBIX B TEKCTE COObITUIA, ABNEHWNIA, NPOLECCOB;

— PpestoMUpoBaTh rNaBHYH UAEK TEKCTa,;

— npeobpa3oBbiBaTh TEKCT, «MePEBOAA» €ro B APYry0 MOAaIbHOCTb, MHTEPMPETUPOBATL TEKCT (XY-
[OXECTBEHHbIA M HEXYOOXECTBEHHbIA — Y4YeOHbI, Hay4HO-NONyNspHbIA, WHHOOPMALMOHHBIR,
TekcT non-fiction);

— KPWUTUYECKM OLEHMBATb CofepyaHune 1 hopMy TeKcTa.

dopmMUpoBaHMe U pasBUTME 3KONIOMMYECKOr0 MbILLMEHUS, YMEHWE MPUMEHATL €ro B Mo-
3HaBaTe/IbHOW, KOMMYHUKATUBHOW, COLMaIbHOM MpPaKTUKe MU MnpogeCCMOHaIbHON opueHTaumn. Bbl-

NMYCKHMK NOMTYYUT BO3MOXXHOCTb HayuUTCS:

— OnpeaenaTb CBOe OTHOLLUEHWE K NPUPOAHON cpefe;

— aHa/M3MpoBaTb B/IUSHME 3KOMOMMYECKUX PAKTOPOB Ha Cpeay 00MTaHUSA YKUBbLIX OPraHn3MOB;

— NPOBOANTb NPUYMHHBIA N BEPOATHOCTHbIN aHaIn3 KOO MYECKUX CUTYaLWIA;

— MNPOrHO3MpoBaTh U3MEHEHNSA CUTYaLun NPy CMeHe AeCTBUSA OLHOr0 (hakTopa Ha feiicTBue apyro-
ro dakropa;

—  pacnpocTpaHsATb 3KOJIOMMYECKMEe 3HaHUS U y4acTBOBATb B MPaKTUYECKUX [efiaX Mo 3awuTe OKpy-
XatoLeit cpegpl;

— BblpaXaTb CBOE OTHOLLEHME K MPUPOJe Yepe3 PUCYHKUN, COUNHEHUS, MOLENN, MPOEKTHbIE paboThl.

10. Pa3BnTre MOTMBaLUN K OB/AfEHUIO Ky/IbTYPO aKTMBHOIO MCMOJIb30BaHUS C/10Ba-
pem N LPYTrUX MOUCKOBbIX CUCTEM BbIMYCKHUK HayuYUTCS:
onpeaensTb HeO6X0AMMbIE K/THOUEBbIE MOMCKOBbIE C/I0BA U 3anpochl;

— OCYLLECTB/ISATb B3aMMOLENCTBIE C 3/1EKTPOHHBIMM MOMCKOBLIMW CUCTEMAMMU, CI0BaPAMU;

— (hopmMMpoBaTb MHOXECTBEHHYIO BbIOOPKY M3 MOMCKOBBLIX WCTOUYHWKOB [J19 0O6BLEKTUBMU3ALMN pe-
3yNbTaTOB MOWUCKA,;

— COOTHOCUTb NOJyYeHHbIe pe3ynbTaTbl NOUCKa CO CBOEMN AeATeIbHOCTbHO.

2.2.4 KOMMYHUKaTUBHble YY /1

11. YMeHMe opraHn3oBbliBaTb Y4e6HOE COTPYAHNYECTBO U COBMECTHYHO [AeATE/IbHOCTb

C yunTenieM N CBEPCTHUKaMU; paboTaTb UHAMBMAYILHO U B Tpynne: HaxoauTb 06Luee pelleHne U1

paspeLlatb KOH(/IMKTbI HA OCHOBE COr/fIacoBaHNA NO3ULMIA 1 yYeTa UHTepPecoB; POPMYIMPoBaTh, ap-

r'YMEHTUPOBATb M OTCTaMBaTb CBOE MHEHME. BbIMYCKHUK HAy4YuUTCA :

— OMnpeaenaTb BO3MOXHbIE PO/ B COBMECTHOM [eATe/IbHOCTY;

— Urpatb onpegesieHHY Posib B COBMECTHON [eATelbHOCTY;

— NpUHMMAaTL NO3MUMI0 cobecefiHMKa, NOHMMAs NO3VULMIO APYroro, pas/iMyaTb B ero peyn: MHeHue
(TOYKy 3peHus), foKa3aTeIbCTBO (apryMeHTbl), (haKTbl; FTUMOTE3bl, aKCMOMbI, TEOPUN;

— OnpeaenaTb CBOU AENCTBUSA U AeNCTBUS MapTHepa, KOTOpble CNoCcO6CTBOBA/IN MM MPENsATCTBOBA-
NN NPOAYKTUBHOW KOMMYHUKaLWW;

— CTPOWUTb NO3UTMBHbIE OTHOLLEHWSA B NpoLiecce y4e6HONM 1 NOo3HaBaTe/IbHON AeATENbHOCTHY;

— KOPPEeKTHO N aprymMeHTMpPOBaHO OTCTauMBaTb CBOK TOYKY 3PEHWSA, B AUCKYCCUM YMETb BblBUraTh
KOHTpaprymeHTbl, nepeMpasvpoBaTb CBOK MbIC/b (BnafeHWe MexaHW3MOM 3KBMBA/IEHTHbIX 3a-
MeH);

—  KPWUTUYECKM OTHOCUTLCS K COOGCTBEHHOMY MHEHMWIO, C AOCTOMHCTBOM MpPU3HaBaTb OLUMOGOYHOCTb
CBOEro MHeHus (eCnM OHO TaKOBO) M KOPPEKTMPOBATL €ro;

— npegnaratb a/lbTEPHATUBHOE PeLLEHNE B KOH(IMKTHON CUTyaLuu;

—  BblAeNaTb 06LLYH TOUKY 3pEHUS B AUCKYCCUM,

— [l0roBapvBatbCs O MpaBuiax u Bornpocax /it 06Cy>KAeHUs B COOTBETCTBUM C NMOCTAB/IEHHON Mnepef
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rpynnow 3agayen;

— OpraHv30BbIBaTb Y4ebHOe B3aMMOAENCTBME B rpynne (onpeaenatb obuwime uenu, pacnpeaensito
po/IN, AOroBapmnBaThLCA Apyr ¢ APYrom 1 T. 4.);

— YCTpaHATb B pamkKax Auanora paspbiBbl B KOMMYHMKaUMK, OO6YCNOB/EHHbIE HeMNOHWMaHW-
eM/HeNnpUATUEM CO CTOPOHBI cobeceaHMKa 3a4a4qm, (POPMbI UK COLEePXKaHUa auanora.

12. YMeHre 0CO3HaHHO MCMOo/b30BaTb pPeyeBble CPeACTBa B COOTBETCTBUM C 3afaqvei
KOMMYHVKaLUN 4151 BbIPAXKEHWUS CBOMX YYBCTB, MbIC/NEN U NOTPeOHOCTEN 415 MIaHUPOBaHUA U pery-
NAUMKN CBOEN AeATENbHOCTW; BMafeHNe YCTHOW U MUCbMEHHOW Peybto, MOHOIOMMYECKOM KOHTEKCTHOM
peybto. BbIMYCKHUK NOMYYUT BO3MOXHOCTb HAYHUTCA :

— OnpeaenaTb 3afa4y KOMMYHUKaLMA U B COOTBETCTBUM C Hell 0TOMpPaTh peyeBble CPeACTBa;

— OoTOMpaTtb WM MCMO/Mb30BaTb PeYeBble CPEACTBa B MPOLLECCE KOMMYHUKAUMW C APYTUMU NHOLbMM
(amanor B nape, B MaJs1oil rpynne u T. 4.);

— NpeacTaBNATb B YCTHOW W/IN MUCbMEHHOM (hopme pa3BepHYTbIN NiaH COGCTBEHHOMN LeATeNIbHOCTY;

— cobnogatb HOpMbl NY6ANYHOM peyn, pernameHT B MOHO/IOre U AMCKYCCUM B COOTBETCTBUM C
KOMMYHWKaTUBHOM 3afayeil;

— BbICKa3blBaTb 1 0OOCHOBbIBaTb MHEHME (CY)KAEHWE) U 3anpallnBaTb MHEHWE NapTHepa B paMKax
ananora;

— NPUHMMATb PeLLEHNe B XOe Amnanora 1 cornacoBbiBaTb €ro ¢ Co6ecejHNKOM,;

— C03AaBaTb NNCbMEHHbIE «K/TULLMPOBAHHbIE» N OPUTMHANbHbIE TEKCTbI C UCMONb30BaHNEM HEOOXO-
OMMbIX peYeBbIX CPeACTB;

— 1Cnosb3oBaTh BepbasibHble cpeacTBa (CPeacTBa SI0rMYeCKoil CBA3M) ANA BblAENEHUS CMbIC/IOBbIX
6/10KOB CBOEr0 BbICTYI/IEHUS;

— UCnosb3oBaTb  HeBepbasibHble  CpeAcTBa WM HarnsfHble  martepuanbl,  MOArOTOB/EH-
Hble/0TOOpaHHbIe N0/ PYKOBOACTBOM YUUTENS;

— [enaTb OLEHOYHbIN BbIBOL O AOCTUXEHUWN LI KOMMYHUKaLMW HenoCpeACTBEHHO MOcC/e 3aBep-
LLEHNS KOMMYHUKaTMBHOIO KOHTaKTa 1 060CHOBbIBATH €r0.

13.  ®opmMupoBaHMe N pa3BUTME KOMMETEHTHOCTWN B 06/1aCTU MCMO/Ib30BaHNA UHGOp-
MaLl,I/IOHHO KOMMYHUKaUVOHHbIX TexHonoruin (ganee — MKT). BbINYCKHUK HaYyYUTCA:

LieNIeHanpaB/IeHHO UCKaTb M MUCMO/b30BaTb MH(OPMaLMOHHbIE Pecypcbl, HE0OX0AMbIE NS peLue-
HUS Y4e6HbIX 1 NPaKTUYeCKMX 3aday ¢ noMoLbo cpeacts UIKT;

— BblGMpaTb, CTPOUTL U NUCMONBb30BATH afiEKBATHYHO MH(OPMALMOHHYO MOLeNb AN Mnepeaayn CBOUX
MbIC/Ieil CPeacTBamMm eCTECTBEHHbIX Y (DOPMasIbHbIX A3bIKOB B COOTBETCTBMM C YC/IOBUSMU KOMMY-
HUKauuu;

—  BbIAeNATb MHPOPMALMOHHbIM acrekT 3a4aqu, onepupoBath AaHHbIMU, UCMONb30BaTb MOAENb pe-
LUeHWS 3aa4u;

— UCMOJIb30BaTb KOMMbIOTEPHbIE TEXHOMNOMMM (BKNKOYas BbIOOP afeKBaTHbIX 3afadye WUHCTPYMEH-
Ta/lbHbIX NPOrpaMMHO-anmnapaTHbIX CPeAcTB M CepBUCOB) ANA PelleHMst UH(OPMALMOHHbLIX U
KOMMYHWKaLMOHHbIX Y4ebHbIX 3aJay, B TOM YMC/IE: BbIYMC/IEHWE, HarnMcaHne NUceM, COYMHEHNI,
[I0KNaaoB, petepatos, CO34aHNe Npe3eHTauuii u ap.;

— UCNO/Ib30BaTh MH(OPMALMIO C YHETOM 3TUYECKMX U NPABOBbIX HOPM;

— c03jaBaTb MHOPMALMOHHbIE PECYpPCbl Pa3HOro TUMa U ANS pasHbIX ayauTopuia, coboaaTh UH-
(hOpMaLMOHHYHO FMIUEHY 1 NpaBuia MHHOPMaLMOHHOW 6e30MacHOCTK

2. 3. [MpeameTHbIe pesynbTaThl. MatemaTnka

B cooTBeTcTBUN ¢ PITOC OOO, npegmMmeTHble pe3ynbTaTbl 0cBoeHNA OOl npnBogATCcA B
ABYX 6/10Kax «BbINYCKHUK HayYnUTCSA» U «BbINYCKHUK MOYYUT BO3MOXHOCTb HayYUTbCSA», OT-
HOCALLMXCA K K&XAOMY Y4eBHOMY npeaMeTy, B TOM Yuc/e 1 No npegmety «Marematumkay.

MnaHupyemble pe3ynbTaTbl, OTHECEHHbIE K 610Ky «BbINYCKHUK Hay4UTCSA», OPUEHTUPYIOT
nosib30BaTeNs B TOM, [AOCTVDKEHNE KAKOr0 YPOBHS OCBOEHUS YYEOHbIX AENCTBUI C U3y4aemMbIM Orop-
HbIM Y4ebHbIM MaTepnasioM OXUAAETCA OT BbIMYCKHUKA. B 3TOT 6/10K BK/IOUAETCA KPYr YYeOHbIX 3a-
[iay, NMOCTPOEHHbIX Ha OMOPHOM y4ebHOM MaTepuase, OBNafeHe KOTOPbIMU NPUHLUNNaIbHO HeobXo-
AMMO N8 YCNELWHOoro 06y4yeHns U counanmsaumm 1 KoTopble MOTyT 6blTb OCBOEHbI BCEMU 00YyYato-
Lmxcs.
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JocTvkeHne NnaHMpyeMbIX Pe3y/bTaToB, OTHECEHHBbIX K 610Ky «BbINYCKHUK Hay4UTCS»,
BbIHOCUTCS Ha NTOMOBOE OLIEHMBaHWE, KOTOPOE MOXKET OCYLLECTBNATLCA KaK B X04e 06y4eHus, TakK
N B KOHLLe 00y4eHUs, B TOM Yuc/e B JOpMe rocyAapCTBEHHON UTOrOBOW aTTecTaumm. OueHKka AoCTu-
YKEHUS NNaHNPyeMbIX pe3ynbTaToB 3TOro 6/10Kka Ha YpOBHE BeAETCA C NMOMOLLbIO 3aAaHunii 6a30BOro
YPOBHS, a Ha YPOBHe AEWCTBUI, COCTaBNAOLWMX 30HY OAMKALLIErO pa3BUTUS BONbLLMHCTBA 06y4ato-
LLMXCA, — C NMOMOLLbIO 33[laHNIA MOBbLILUEHHOTO YPOBHS. YCMELIHOE BbINOSIHEHME 00yyatowmmMmcs, 3a-
[aHnin 6a30BOr0 YPOBHS CNY)XXUT e4UHCTBEHHbLIM OCHOBaHMEM [/15 MOJIOXKUTE/IbHOTO pPeLleHnst BOMpo-
ca 0 BO3MOXXHOCTU Mepexoja Ha crieflytoLinii ypoBeHb 06ydeHus.

B 6510Ke «BbIMYCKHUK NOYYUT BO3MOXHOCTb HAYyUUTbCSA» NPUBOAATCA MNIaHUpyeMble pe-
3yNbTaTbl, XapaKTepU3yoLLME CUCTEMY YUEOHbIX AENCTBUIA B OTHOLLIEHUWN 3HAHWIA, YMEHWIA, HaBbIKOB,
pacLUMPAIOLLMX 1 YrIYyONAoWmMx NOHUMaHNe ONOPHOro y4ebHOro MaTepuaia UM BbICTYNaloLWMX Kak
nponegeBTVKa NS AabHENLIEro U3yYeHUst [aHHOro npeameTa. YPoBeHb [LOCTVKEHWI, COOTBETCT-
BYHOLLMIA NiaHUPYeMbIM pe3y/ibTaTaM 3TOro 6/10Ka, MOryT NpoLeMOHCTPUPOBATb OTAe/bHblE MOTUBM-
pOBaHHbIE N CrOCOOHbIe O6yyatowmecs. B noBceAHEBHOM MpaKTWKe NpenojaBaHns Lenv AaHHOro
6noka He 0TpabaTbiBAKOTCA CO BCEMWU 6€3 UCKNHOUEHWNA 06Y4YatoLLUMMUCA KaK B CWUY MOBbLILLIEHHOM
CMIOXXHOCTM YYeBHbIX [ENCTBUIA, TaK U B CUY MOBbLILEHHOW CMNOXHOCTW Y4ebHOro mMartepvana u/unm
ero nporneAeBTUYECKOr0 XapakTepa Ha AaHHOM YpoBHe 00yyeHusi. OUeHKa JOCTVXKEHUS MiaHupye-
MbIX pe3ynbTaToB BeAeTCA NMPEUMYLLECTBEHHO B XO4e Npoueayp, AONyCKatowmx npefocTaBfieHe v
MCNO/b30BaHNE UCKIKOYNTENBHO HE MePCOHM(ULMPOBaHHOM MH(opmaumn. COOTBETCTBYIOLWAA rpyn-
na pe3ynbTaToB B TEKCTE Bble/IeHa KYPCUBOM.

3afiaHns, OPUEHTMPOBaHHbIE Ha OLEHKY [LOCTWKEHWS MMaHUpyemblX pe3y/bTaToB M3 6/10Ka
«BbIMYCKHUK MOYYUT BO3MOXHOCTb Hay4MTbCA», MOrYT BK/OYATbCA B MaTepuaibl UTOMOBOrO
KOHTPONA 6/10Ka «BbIMYCKHUK Hay4nTCsA». OCHOBHbIE Lie/IN TaKoro BK/IKOUYEHWst — NPejoCcTaBUTh BO3-
MOXXHOCTb 00yyatoLmMMcs NPOLEMOHCTPUPOBaTL OBNajeHne 60/1ee BbICOKMM (MO CpaBHEHWIO ¢ 6a30-
BbIM) YPOBHEM [OCTVXKEHWIA U BbISBUTb AMHAMUKY POCTa YMCNEHHOCTU Hanbosiee NOoAroTOB/EHHbIX
obyyatomxcs. py 3TOM HeBbINOHEHNE 00yHalOWMUMUCS 3afaHunin, C NMOMOLLLIO KOTOPbLIX BeAeTcs
OLeHKa [OCTUXKEHNSA MNaHMPYEMbIX Pe3y/bTaToB AaHHOrO 6/10Ka, He ABNSETCA NPensTCTBUEM ANS Me-
pexofa Ha CrnefytoLinii ypoBeHb 06ydeHus.

TABJIMUA
5- 6 Knaccsbl
YUeHUK HayumnTcs YUeHMK NOYy4YnUT BO3MOXHOCTb HAYyUNUTbCS
MpeamMeTHbIe pe3ynbTaTbl HA 6a30BOM YPOBHE JocTmKeHne meTanpeaMe THbIX U IMYHOC T HbIX
acnekTos
SNEMEHTbI TEOPUM MHOXECTB M MaTeMaTuye- | ONEMEHTbI TEOPUM MHOXECTB U MaTemMaTunye-
CKOI NOrukmn CKOI NOrukmn
— OnepupoBaTb Ha 6a30BOM ypoe.He1 NOHATUA- | — OnepmposaTb2 NOHATUAMMN: MHOXKECTBO, Xa-
MW: MHOXXECTBO, 3M1IEMEHT MHOXECTBa, Mof- PaKTEPUCTUKA MHOXKECTBA, 31EMEHT MHO-
MHOX€ECTBO, MPUHAAIEXXHOCTb; >KECTBa, NycTOoe, KOHeYHoe U 6GEeCKOHeYHoe
— 3afaBaTb MHOXECTBA MNEPEUNCNEHNEM UX MHO>XECTBO, MOAMHOXXECTBO, MNPUHAANEIK-
3N1EMEHTOB; HOCTb,
— HaxoAuTb NepecevyeHne, 0O6bEAMHEHME, NOA- | — ONpefensiTb  MNPUHAANEXKHOCTb  3NeMeHTa
MHOX€ECTBO B MPOCTENLLNX CUTYaLNSIX. MHO>XECTBY, OOBLEAMHEHUIO W MNEPECEYEHNID
B noBceHEBHOM YKN3HW U NPU U3YUYEHUN [py- MHO>XECTB; 3afiaBaTb MHOXXECTBO C NOMO-
rMX npeameT OB: Wb MEPEUYNCNEHNA 3NEMEHTOB, CNOBECHOIO
— pacrno3HaBaTb /IOTMYECKN HEKOPPEKTHbIE Bbl- onucaHus.
CKa3blBaHUA. B NoBCeHEBHOM XXMN3HU N NPU U3YYEHUIN APYTX

! 3neck 1 ganee — pacrosHaBaTh KOHKPETHbIE MpUMepb! 06X MOHATUI N0 XapaKTepHbIM MPU3HaKaM, BbINOMHATL AeACT-
BMSI B COOTBETCTBUW C OMNpeaenieHneM 1 NpocTeliuMMy CBOMCTBAMI NOHSATUIA, KOHKPETU3MPOBATL NpUMepamMu 06LLye Mo-
HATWS.

2 311eCh 1 fanee — 3HaTh OnpeeneHe NOHATYSA, YMeTb MOACHATL ero CMbIC/, YMETh UCTOMb30BaTh NOHATME 1 ero CBOIACTBA
Mpy NPOBEAEHUN PacCYX/eHUA, [OKA3aTeNbCTB, PELLEHNN 3aaY.
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Uucna

— OnepvpoBaTb Ha 6a30BOM YPOBHE MOHATUS-
MW: HaTypa/lbHOe 4MCO0, LEenoe YuUcno,
00ObIKHOBEHHas [pobb, [ecATUYHas [Apoob,
CMeLUaHHOE YMCO, paLmoHaIbHOE YMCHO;

— MCMosb30BaTh CBOMCTBA 4MCen W MpaBWa
[EVCTBUIA C pauMOHaIbHbIMK Ymciammn npu
BbINO/IHEHNW BbIYUCIIEHWIA;

— UCMosb30BaTh MPU3HaKM AeNMMOCTM Ha 2, 5,
3, 9, 10 npu BbINOSIHEHNUWN BbIYUCIIEHWIA N pe-
LLEHMM HECMOXHbIX 33/au;

— BbINONHATL OKPYr/IEHNE pauMOHaIbHbIX YK-
Cen B COOTBETCTBUM C NpaBuiamu;

— CpaBHMBaTb paLMOHa/IbHbIE YMcha.

B nosceHEBHOM YKM3HM U NPU U3YHEHUN ApY-

rMx NpeameT OB:

— OUeHMBaTb pe3ynbTaTbl BbIYUCIEHWUIA MpK
peLLeHnn NpaKTUYeCKMX 3agaud;

— BbINOMHATL CpaBHEHMe 4ucen B peasibHbIX
CUTYyaumsXx;

— COCTaBNATb YWC/IOBbIE BbIPKEHUA MpU pe-
LUEHMM NPaKTUYECKMX 3afad U 3adad 13 gpy-
rmx y4ebHbIX NpesmeToB.

CTaTucTuka v Teopusi BEPOATHOCTEN

— [MpepfctaBnatb fJaHHble B BUAe Tabnuu, Ava-
rpamm,

— 4yuTaTb MH(OPMaUMo, MPeACcTaBleEHHYI0 B
BuAe Tabnuubl, AvarpaMmsi.

TeKkcToBble 3a4a4K

— PewlaTb HeCnoXHble CHOXKETHble 3afayn pas-
HbIX TUMOB Ha BCe apu(MeTUYecKue [eicT-
BUS;

— CTpoMTb MOJenb ycnosust 3agayv (B Buge
Tabnmupl, CXeMbl, PUCYHKA), B KOTOPOI AaHbl
3Ha4YeHNs ABYX W3 TPexX B3aUMOCBA3AHHbIX
BEJIMYMH, C LLe/IbH0 NMOUCKA PELLEHNS 3afauu;

— OCYLLECTBMISATb CMOCOO MOMCKa peLleHns 3a-
[aun, B KOTOPOM pacCcy>KgeHue CTpouTca oT
YCNOBUA K Tpe6OBaHMIO UK OT TpeboBaHMA K
YCNOBUIO;

— COCTaBNATb N/aH peLleHns 3ataum; BblaensaTb
aTanbl peLueHns 3agauu;

—  WHTEpPnpeTupoBaTb  BbIYUC/IUTE/IbHbIE  pe-
3ynbTaThbl B 33a4e, UCCNeAoBaTb NOy4YeHHOe
peLLeHve 3a4a4u;

— 3HaTb pasnMume CKOpPOCTel 0O6bekTa B CTOS-
4ei Boge, NMPOTUB TEYEHUS U MO TEYEHUIO pe-
KW;

— pewaTb 3afayn Ha HaXOXKAeHWe YacTu Ynucna
1 Yncna no ero 4acTu;

— peLuaTb 3a4a4um pasHbIX TUNOB (Ha paboTy, Ha
MOKYNKKN, Ha [ABVXXEHUE), CBA3bIBAIOLLMX TPU
BE/IMYMHBI, BbIAENATb 3TW BEJIMYUHBI U OTHO-
LLUEHUS MEXY HUMW;

npeameT OB:

— pacno3HaBaTb NOMMYECKN HEKOPPEKTHbIE Bbl-
CKa3bIBaHWS;

— CTPOVTb LEMOYKN YMO3AK/HUEHNIA HA OCHOBE
CMONb30BaHMA NPaBW NOTUKK.

Uncna

— OnepvpoBaTb MNOHATUAMW:  HATYypa/bHOE
UMCNO, MHOXKECTBO HATYypalibHbIX YuMCEN, Le-
NO€ YNCNO, MHOXKECTBO LENbIX Yncen, 06blK-
HOBEHHas Apobb, AecATUYHas [Apobb, CMe-
LLIAHHOE YMCNO, pauyOHaIbHOE YMCNO, MHO>KE-
CTBO palMOHaNbHbIX YMCeN, reoMeTpuyecKas
MHTepnpeTaumsi HaTypaibHbIX, LEMbIX, pa-
LIMOHANbHbIX;

— TMOHMMAaTb W OGBACHSATbH CMbICN NO3ULOHHON
3anmcy HaTypabHOro YNACNa;

— BbINOMHATb BbIYNC/IEHMS, B TOM YUCNE C UC-
NONb30BaHMEM MPUEMOB pPaLMOHaNbHbIX Bbl-
YMCNEHMIA, 060CHOBBLIBATH anrOpUTMbl BbINON-
HEHUSA JeNCTBUNR;

— UCNOMb30BaTh NPU3HaKN AENMMOCTM Ha 2, 4,
8,5 3,6,9, 10, 11, cymMmbl 1 npounsseneHns
4ncen Mpv BbIMONHEHWUN BbIYUCNEHUA U peLle-
HUM 3ada4, 060CHOBbLIBATH MPU3HAKN AENNMO-
cTY;

— BbINOMHATbL OKPYINEHWe pauluoHa/bHbIX YKCEN
C 3a]JaHHOM TOYHOCTbHO;

— ynopsiaouMBaThb 4uCna, 3anucaHHble B BUAe
06bIKHOBEHHbIX W [eCATUYHbIX APO6ei;

— HaxoauTb HOZL n HOK uucen n ncnonbso-
BaTb VX NPY PELLEHNN 3a[a;

— 0nepupoBaThb MOHATUEM MOAYNb 4yucna, reo-
MeTpuyeckas MHTepnpeTauus Moayns unucna.

B NoBCceHEBHOM XXMN3HU N NPU U3YYEHUN APYTX

npeameT OB:

— MPUMEHATb Npasuna NPUOINIKEHHBIX BbIYNC-
NEHWIA MPW PELLEHNN MPAKTMUYECKUX 3agad U
PELLeHUN 3aaa4 Apyrux y4ebHbIX NnpeaMeTOB;

— BbINOMHATbL CPaBHEHME Pe3yibTaTOB BbIYNC-
NEHWIA NMPW peLeHnn NpakTUYecknx 3agad, B
TOM yncne NPUBAN>KEHHBIX BbIYNCIEHNA;

— COCTaBNSATb UNCMOBbIE BbIPaXKEHNSI U OLIEHN-
BaTb WX 3HAYEHWA MPU PELLUEHWN NpaKTUYe-
CKMX 3afay 1 3afay 13 Apyrux y4yebHbIx npea-
MeTOB.

YpaBHEHNA N HEPaBEHCTBA

— OnepupoBaTb MNOHATWAMU: PABEHCTBO, uu-
CNOBOE PaBEHCTBO, YpaBHEHME, KOPEHb ypaB-
HEHWS, PELLEHWE YPaBHEHWS, YMCNOBOE Hepa-
BEHCTBO.

CTaTucTmKa 1 Teopms BepOSITHOCTelA
— OnepvpoBaTb MNOHATUSMW: CTONGYATbIE W
KPYroBble AvarpaMMbl, Tabnuulbl [AaHHbIX,
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Haxo4uTb MPOLEHT OT Ymncna, YACIo Mo Mpo-
LIEHTY OT Hero, HaxoAuTb MPOLEHTHOE OTHO-
LUeHVe ABYX 4uCesl, HaxoauTb MPOLIEHTHOE
CHVXXEHMe WX MPOLEHTHOE MOBbILLEHME Be-
NMYNHBI;

pelaTb HeCNOXHbIe NOrMYecKre 3afadm Me-
TOLOM pacCy)XAeHuM.

B noBcegHEBHOW YKU3HW U NMPU U3yYeHN apy-
rMX NpegmeT OB:

BblABUraTb rMUNOTE3bl O BO3MOXHbIX Mpe-
[eNbHbIX 3HAYEHUAX UCKOMBIX BEMYNH B 3a-
fave (genatb NPUKNAKY)

HarnagHasa reometpus
"feomeTpuryeckune purypbi

OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUSA-
MU: urypa, TO4Ka, OTpe30K, npsmas, nyd,
NOMaHasi, yros, MHOFOYro/ibHUK, TPeyrosb-
HUK W YeTbIPEXYrO/IbHUK, MPAMOYTONbHUK 1
KBagpaT, OKPY>KHOCTb M Kpyr, MpSMOYro/ib-
HbIA Napannenenunes, Kyo, wap.
306paxkaTb n3yvaemble (Urypbl OT PyKn 1 C
MOMOLLbHO NIMHENKW N LUPKYNS.

B noBcegHEBHOW YKU3HW U NMPU U3yYeHN apy-
rMX NpegmeT OB:

pelaTb NpakTUYeckue 3afaqm ¢ NpMMeHeHN-
eM MPOCTENLLNX CBONCTB (nryp.

M3mepeHnsa n BblYnUCNeEHUA

BbIMOMHATb M3MEpPeHWe [/IMH, PacCTOSHUIA,
BE/IMYMH YI/I0B, C NMOMOLLbI WHCTPYMEHTOB
QNS N3MEPEHWIA ANIMH U YT /0B,

BbIUMCNATb N/OWAAM NPSIMOYTO/IbHNKOB.

B noBcegHEBHOW YKU3HW U NMPU U3yYeHN apy-
rMX NpegmeT OB:

BbIYMCNIATb PACCTOAHMS Ha MECTHOCTU B
CTaHAAPTHbIX CUTyauusx, naowagn npsiMo-
YrO/IbHWKOB;

BbIMO/HATb MPOCTEMLLME MOCTPOEHUS N U3-
MEPEHNS Ha MECTHOCTU, HEO6XOAMMbIE B pe-
IbHOM YKN3HM.

VicTopusa maTemaTnKm

OMuCbIBaTb OTAE/bHbIE BblAAKOLLMECS Pe3Y/b-
TaTbl, MOJYYEHHbIE B XOe pasBUTUA MaTema-
TUKWN KaK HayKu;

3HaTb MPUMEPbI MaTemMaTUYeCKMX OTKPbITUN
N UX aBTOPOB, B CBSI3U C OTEYECTBEHHOWN W
BCEMMUPHOW UCTOPUEN.

cpefHee apudyme TUYECKOe,

“3BNEKaTb, MH(hOPMALMIO, NPEACTaBNEHHYHO B
Tabnuuax, Ha guarpammax;

COCTaBNsATh Tabnuubl, CTPOUTb AnarpaMmbl
Ha OCHOBE Aj@HHbIX.

B noBcegHEBHOW YKU3HW U MPU U3YYeHWUN ApYriX
NpeAMeT OB:

U3BNEKaTb, UHTEPNPeTMPOBaTL U npeobpa-
30BbIBATb WMHGOPMaLMO, NPeACTAaBNEHHYIO B
Tabnmuax n Ha guarpammax, oTpa>KaroLlyto
CBOMCTBA W XapaKTepUCTUKN peabHbIX Npo-
LLECCOB Y SIBNEHUIA.

TeKkcToBble 3a4a4K

PewaTb NPOCTbIE M CNOXKHbIE 3a4a4 PasHbIX
TVNOB, @ TakXKe 3a4aun NOBbILUEHHOW TPya-
HOCTW;

NCMONb30BaTh pasHble KpaTKME 3anucu Kak
MOJeNM TEKCTOB CMOXKHbIX 3agady Ans no-
CTPOEHNSI MOWCKOBON CXEMbl U peLleHns 3a-
fa;

3HaTb M NPUMEHATL 06a crnocoba noucka pe-
WeHns 3agady (0T TpeboBaHMS K YCNOBUIO W
OT YCNoBWS K TPeboBaHuio);

MOZENMPOBaTb PacCy>KAeHns npu noucke pe-
LUEHMS 3a4ay C NOMOLLbHO Fpad-CXeMbl;
BblAENSTb 3Tanbl PELUEHUS 3adaun U comep-
>KaHue Ka>Kaoro arana;

WHTEPNPeTNPOBaTb BbIYMCINTENbHbIE  pe-
3ynbTaThbl B 3ajadve, UCCNeAoBaTb MNOAYYEH-
HOE peLLeHMne 3ajaun;

aHaAM3MpoBaTb BCEBO3MOXKHbIE CMTYyaLuy
B3aIMHOr0 pacnono>KeHns ABYX OObEKTOB M
N3MEHEHNE UX XapaKTepucTUK Npu COBMECT -
HOM [ABM>KEHMM (CKOPOCTb, BpPeEMS, pacCcTos-
HWE) MPW PELLEeHNN 3aday Ha ABU>KEHME [BYX
00bLEKTOB KaK B OHOM, TakK 1 B NpOTVBOMO-
NO>KHbIX HAaNpaBneHUsX;

nccnefoBaThb BCEBO3MOXKHbIE CUTYyauun mpu
peLleHnn 3aga4y Ha [BV>KeHMe No peke, pac-
CMaTpuBaTb pasHble CUCTEMbI 0TCYETA;
pellaTb pasHooOpasHble 3aaun «Ha YacTu»,
pelwaTb U 060CHOBbIBATL CBOE peLUeHMEe 3a-
Aay (BblAENaTb MaTeMaTWNYECKYH OCHOBY) Ha
HaxXOXKAeHMe 4YacTy uyucna U uucna no ero
4aCTW Ha OCHOBE KOHKPETHOro CMbicia fpo-
ou;

0CO3HaBaTb U 06BACHATH MAEHTUYHOCTb 3a-
Aay pasHbIX TUWMOB, CBA3bIBAKOLMX TPU BENN-
UsHbl (Ha paboTy, Ha MOKYMKW, Ha [BM>Ke-
HWE); BbIAENATb 3TY BENNUYMHBI U OTHOLLEHNS
MEXXAy HUMU, MPUMEHSTb WX MPU pPeLleHnn
3aflay, KOHCTPYMpoBaTb COBCTBEHHbIE 3aja-
Y/ yKa3aHHbIX TWMOB.

B noBceiHEBHOW YKU3HW U MPU U3YYeHWUN ApYruX
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npegMeT O0B:

— BbIJENATb NPU pelleHnn 3ajay xapakTepu-
CTUK/M paccMaTpuBaemoil B 3agadve cuTya-
UMK, OT/IMYHbIE OT peasibHbIX (Te, 0T KOTO-
pbIX abcTparMpoBaMChb), KOHCTPYyUpoBaThb
HOBblE CMTYauymn C y4eTOM 3TUX XapaKTepu-
CTMK, B YaCTHOCTMK, NPV peLleHnn 3afay Ha
KOHLEHTpauuu, yunTbiBaTb NNOTHOCTbL Be-
LLecTBa;

— pewaTb ¥ KOHCTPYyMpoBaThb 3a4ayn Ha OCHO-
BE PacCMOTPEHUSI peaibHbIX CUTYyauuid, B KO-
TOpbIX He TPebyeTCA TOUHbIN BbIYNCINTENb-
HbIN pe3ynbTaT;

— pewaTb 3aja4n Ha ABM>KEHWE N0 peke, pac-
cMaTpuBas pasHble CUCTEMbl OTCUETA.

HarnagHasa reometpus

"feomeTpuryeckune purypbl

— W3BnekaTb, UHTepnpeTuMpoBaTb ¥ Npeobpa-
30BblBaTb WHGOPMALMIO O TeoMeTpPUYECKMX
durypax, npeAcTaB/eHHYIO Ha YepTeXKax;

—  1306pa>KaTb MU3yyaemble PUrypbl 0T PYKU U C
MOMOLLbH0 KOMIMbIOTEPHbIX MHCTPYMEHTOB.

13mepeHunsi 1 BblUMC/IEHUSA

— BbIMOMHATbL W3MepeHUe [WH, pPaccTOSHUNR,
BEMMYMH YINOB, C MOMOLb0 WMHCTPYMEHTOB
NS U3MEPEHWIA 4/IMH W YT I0B;

— BbIUACNATbL  NoWagnM  NPsSIMOYro/bHUKOB,
KBafpaToB, 00bEMbI MPAMOYrO/bHLIX Mapan-
nenenunesos, Kybos.

B nosceHEBHOM YKN3HM U NPU U3YHEHUWN APYTUX

npegMeT O0B:

— BbIUACNATb PaACCTOAHMA HAa MECTHOCTMW B
CTaHAapTHbIX cuTyauusx, niowagm yvyacT-
KOB MPAMOYrofbHON (DOpMbl, 0ObEMbI KOM-
HaT;

— BbIMOMHATb NPOCTENLLNE NOCTPOEHNUS HA Me-
CTHOCTW, HeOOXOAVMbIE B PeaslbHOM YKU3HW;

— OUEeHMBaTb pasMepbl peasbHbIX 06bEKTOB OK-
py>KatoLLero mupa.

VicTopusa maTemaTnKum

— XapakTepu3oBaTb BKIa BblJalOLMXCA Ma-
TemMaTWKOB B pa3BiTNE MATEMAaTUKN U UHbIX
Hay4HbIX obnacTen.

7 -9 Knaccsbl

Y4eHUK HayunTcs

YUYeHUK NoNyYNT BO3MOXHOCTb HAYyUUTbLCA

MpeameTHble pe3ynbTaTbl HAa 6a30BOM YPOBHE

JocTu>KeHne MeTanpeaAMe THbIX U IMYHOCTHbIX

acCreKkToB

AnemMeHTbl TEOPUX MHOXECTB 1 MaTeMaTunye-
CKOI NOrukmn

AnemMeHTbl TeOPUX MHOXECTB 1 MaTeMaTunye-
CKOI NOrukmn
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— OnepupoBaTb Ha 6a30BOM YPOBHE® MOHATUS-
MW: MHOXECTBO, 3/IEMEHT MHOXECTBa, Mof-
MHOXXECTBO, NPUHAJJIEXXHOCTb;

— 33aBaTb MHOXECTBa MEePEeUYNCIEHNEM WX
3/1eMEHTOB;

— HaxoguTb repeceyeHne, oObeauHeHVe, Mof-
MHO>XECTBO B NPOCTENLLNX CUTYaUMSIX;

— onepupoBatb Ha 6a30BOM YPOBHE MOHATUAMM:
onpefeneHve, axkcuMoMa, TeOopema, [OKasa-
TeNbCTBO;

— MNPUBOAUTL MPUMEPbI N KOHTPMPUMEPbI AN
NOATBEPXKAEHNSA CBOMX BbICKAa3bIBAHWUIA.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— WCMosfb30BaTb rpafmyeckoe nNpeLCcTaB/eHME
MHOXECTB A1 OMUCaHMs peasibHbIX NpoLiec-
COB W SABMIEHWI, NpW peLleHnn 3agad apyrux
y4eOHbIX NpeAMeTOB.

Uucna

— OnepvpoBaTb Ha 6a30BOM YPOBHE MOHATWS-
MW: HaTypasibHOE YMCho, Lenoe Yncno, 06bIK-
HOBEeHHast Apobb, AecATUYHas Apobb, CMme-
LaHHas apobb, paumoHalbHOe Y1Co, apud-
METUYECKUNIA KBaApaTHbIA KOPEHb;

— UCnosb3oBaTb CBOWCTBA uuCeN W npaswna
[eCTBUIA NPW BbINOSIHEHWMN BbIUYUCIEHNIA;

— UCMo/b30BaTh MPU3HAKN AeNMMOCTU Ha 2, 5,
3, 9, 10 npwv BbINONHEHUW BbIYUCIEHNIA U pe-
LLEHWM HECMNOXHbIX 33/au;

— BbINOMHATL OKPYr/ieHWe paumoHa/IbHbIX Yu-
Cen B COOTBETCTBUM C NpaBuiamu;

— OLeHMBaTb 3HayeHWe KBajpaTHOIO KOPHS ©3
MOJIOXKNTENBLHOTO LieNoro Y1cna;

— pacnosHaBaTb pauMoHa/bHble W uMppaymo-
Ha/lbHble YNCNa;

— CpaBHMBaTb YnCa.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— OLeHMBaTb pe3y/bTaTbl BbIYMUCIEHWUIA NP pe-
LUEHMM NPaKTUYECKNX 3aMay;

—  BbINONHATL CPaBHEHWE YMCEN B peasibHbIX Cu-
Tyauusx;

— COCTaBNATb YMCNOBbIE BbIPAKEHWUA MNpU pe-
LUEHUM NPaKTUYeCKMX 3adad 1 3afady u3 gpy-
rMx y4ebHbIX NpeameToB.

ToXaecTBeHHbIe Npeobpa3oBaHms

— BbINONHATL HECNOXHbIE NPeobpa3oBaHUa AN
BbIYMCNIEHNA 3HAYEHWUIA UMCMOBLIX BbIpaXe-
HUI, COAepXalnxX CTEMeHN C HaTypasibHbIM

— OnepupoBaTb’ MOHATUAMMA:  ONpedeneHue,
TeopemMa, akcMoma, MHO>XKeCcTBO, XapakTe-
PUCTUKN MHOXKECTBA, 3NeMEHT MHOXKECTBA,
nycToe, KOHeYHOe U GEeCKOHEYHOe MHOXKECT -
BO,  MOAMHO>XECTBO,  MNPUHALNEXKHOCTb,
BK/IKOYEHWE, paBeHCTBO MHOXKECTB;

— u306pa>kaTb MHOXXECTBA W OTHOLIEH/E
MHO>KECTB C MOMOLLbIO Kpyros Jiinepa;

— onpefensTb NPUHAANEXKHOCTb  3NleMeHTA
MHO>KECTBY, OOBLEAMHEHWUIO U MNepeceveHunto
MHO>KECTB;

— 33faBaTb MHO>XECTBO C MOMOLbIO Nepeyunc-
NEHUS 3NEMEHT OB, CIOBECHOI0 ONUCAHNS;

— onepupoBaTb MOHATUAMMW: BbICKa3blBaHWe,
NUCTWHHOCTb W JNIOXKHOCTb BbICKA3blBaHMS,
OTpuULaHMe BbICKa3blBaHWiA, Onepauun Hag
BbICKa3bIBAHWUSIMW: W, WX, HE, YCNOBHble Bbl-
cKasblBaHusA (MMNnKaLumn);

— CTPOUTDb BbICKA3bIBAHUSA, OTPULAHMA BbICKA-
3blBaHUI.

B NoBCeHEBHOM YXMN3HU N NPU U3YYEHUN APYTX

npeameT OB:

— CTPOVTb LENOYKN YMO3aKNOUYEHNIN HA OCHOBE
CMONb30BaHMSA NPaBWN NOTUKK;

— UCNOMb30BaTb MHOXKECTBa, onepayum ¢
MHO>XecTBamu, X rpaduyeckoe npeacTas-
NEHMe AN OnucaHusi peanbHbIX MPOLECCOB U
SIBNEHWIA.

Uncna

— OnepupoBaTb MOHATUAMMU: MHOXKECTBO Ha-
TYypanbHbIX YNCEN, MHOXKECTBO LE/bIX UnCen,
MHO>XECTBO pauuoHa/bHbIX YKCEN, MppaLmo-
Ha/lbHOE YMCNO, KBafpaTHbIA KOPEHb, MHO-
>KECTBO AENCTBUTENbHbLIX YUCEN, TEOMETPU-
yeckasi MHTepnpeTauus HaTypaibHbIX, Le-
NbIX, PaUnoHaNbHbIX, AENCTBUTENbHbIX YNCEN;

— TMOHUMAaTb U 0OBACHATb CMbIC/T NO3ULMOHHOW
3anncy HaTypasbHOro YNACNa;

— BbINOMHATb BbIYMCNEHUS, B TOM Yucne C Uc-
NoMb30BaHNEM MPUEMOB PaLMOHa/bHBIX Bbl-
YNCNEHWNIA;

— BbINOMHATb OKPYINEHWE pauyOHa/bHbIX YMCEeN
C 3a/]JaHHOM TOYHOCTbHO;

— CpaBHMBATb pauMOHa/bHblE U MppaLUOHab-
Hble uncna;

— MNpeacTaBnsiTh pauuMoOHaNbHOE 4MCNO B BUae
[eCATUYHON apobu

— ynopsiaouMBaThb 4WCna, 3anucaHHble B Buae

¥ 3pechk 1 anee — pacrosHaBaTh KOHKPETHbIE MPUMEpbI OBLLMX MOHATMIA N0 XapaKTepPHbIM NPU3HAKaM, BbINOMHATL AeiACT-
BMSI B COOTBETCTBUW C OMNpeaenieHneM 1 NpocTeliuMMy CBOMCTBAMI NOHSATUIA, KOHKPETU3MPOBATL NpUMepamMu 06LLye Mo-

HATUA.

* 3peck 1 ganee — 3HaTh OnpeeneHe NOHATYSA, YMEeTb NOACHATL €ro CMbIC/, YMETh UCTONb30BaTh NOHATME 1 ero CBOIACTBA
Mpy NPOBEAEHUN PacCYXeHUIA, [OKA3aTeNbCTB, PELLEHNN 3aaY.
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rnokasaTesieM, CTEMeHW C LeNibiIM oTpuuaTe/ib-
HbIM MOKas3aTesiem;

—  BbINONHATL HECNOXHbIe NPeobpa3oBaHUs Lie-
NbIX BbIPAXEHWUIA: pacKpblBaTb CKOOKM, Npu-
BOAMUTL NOAOOHbIE CnaraeMble;

— UCMosb3oBaTh (HOPMY/bl COKPALLEHHOIo YyM-
HOXeHUA (KBagpaT CyMMbl, KBajpaT pasHo-
CTW, pasHOCTb KBAAPaToB) A1 YNPOLLEeHMS
BbIUYMCNIEHWNIA 3HAYEHWIA BbIPXKEHWIA;

— BbINONHATL  HEC/IOXHble  Npeobpa3oBaHUs
[POOHO-/IMHENHBIX BbIPaXKEHUI N BbIPaXKEHUI
C KBafpaTHbIMU KOPHAMMU.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— MOHWMATb CMbICN 3anncK Yncna B ctaHdapT-
HOM BUJE;

— onepupoBatb Ha 6a30BOM YPOBHE MOHSATUEM
«CTaHAaPTHas 3anucb Yncnax.

YpaBHEHNA N HEPaBEHCTBA

— OnepvpoBaTb Ha 6a30BOM YPOBHE MOHATWS-
MW: PaBeHCTBO, YMC/IOBOE PaBEHCTBO, YypaB-
HeHWe, KOpPeHb YpaBHEHWUS, peLLeHne ypaBHe-
HWS, 4WCMIOBOE HEepaBeHCTBO, HepaBeHCTBO,
peLLeHne HepaBeHCTBa;

— MNpOBepATb CMNpaBeL/IMBOCTb YMC/IOBLIX pa-
BEHCTB U HEpPaBeHCTB;

— pewaTb SIMHENHble HepaBeHCTBA W HEC/I0X-
Hble HepaBeHCTBa, CBOAALLMNECS K IMHENHBIM;

— pewarb CUCTEMbl HECNOXHbIX JIMHEHbIX
YPaBHEHWIA, HEPABEHCTB;

— NpoBepATb, ABMSETCS NN [AaHHOE 4YUCNO pe-
LLUEHVEM ypaBHeHUs (HEPaBEHCTBA);

— pewaTb KBafpaTHble ypaBHEHUA Mo Gopmyne
KOpHEN KBafpaTHOro YpaBHEHWS;

—  M306paxaTb peLueHns HepaBeHCTB N UX CUC-
TeM Ha YMCNOBOK NPAMOIA.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— COCTaBNATb W pelaTb /IMHENHble ypaBHEHUA
npy peLLeHnn 3agad, BO3HUKAOLWMX B APYrmX
y4eOHbIX npeamMeTax.

PYHKLUUN

— HaxoguTb 3HayeHne (YHKLUUM NO 3aaHHOMY
3HAYEHMNIO aprymeHTa;

— HaxoguTb 3Ha4YeHWe aprymeHTa rno 3ajaHHoMy
3HAYEHWNIO (DYHKLUMM B HECNTOXKHbIX CUTYaLu-
fX;

— Onpeaenatb MOJIOXKeHMe TOUKW MO ee Koop-
AMHAaTaM, KOOPAMHATLI TOUKM NO ee Mosoxe-
HMIO Ha KOOPAUHATHOM MI0CKOCTY;

— N0 rpagmky HaxoauTb 061acTb OnpeaeneHuns,
MHOXECTBO 3Ha4YeHWi, HynM (DyHKLMK, Mpo-
MEXYTK/  3HAKOMOCTOSHCTBA, MPOMEXYTKM
BO3pacTaHWs W Yy6blBaHWA, HaubosblLiee W

06bIKHOBEHHOI 1 AeCATUYHON Apo6u;

— HaxoauTb HOA n HOK uucen n mcnonb3o-
BaTb MX NPK peLLeHnn 3aau.

B nosceHEBHOM YKN3HM U NPU U3YHEHUWN APYTUX

npegMeT O0B:

— MPUMEHATb Npasuna NpUOINXKEHHbIX BblUYNC-
NEHUA NpU PeLeHN NPaKTUYeCKUX 3aja4y M
peLLeHnn 3aaa4 Apyrmx yu4ebHbIx npeameToB;

— BbIMOMHATb CPaBHeHWEe Pe3yNbTaTOoB BblUNC-
NEHUIA MPW PeLLeHnn NpakTUYecKux 3afad, B
TOM yncne NPUBAN>KEHHbBIX BbIYNCIEHNA;

— COCTaBNATb W OLUEHMBATb YMCMOBbIE Bblpa-
YKEHUA MPY PeLeHN NPakTUYeCcKUX 3agay u
3aflay 13 Apyrux yuyebHbIx npegmeTOB;

— 3anncbiBaTb U OKPYINATb YNC/IOBbIE 3HAYEHUS
peasibHbIX BEMMYMH C UCMOMb30BAHWMEM PasHbIX
CUCTEM U3MEPEHMS.

ToXaecTBeHHbIe Npeobpa3oBaHms

— OnepupoBaTb MOHATUAMM CTEMEHU C HATY-
pa/lbHbIM MOKa3aTeneM, CTENeHn C Le/bIM
OoTpuLaTEeNbHLIM NOKasaTeNeMm;

— BbIMNOMHATb NpPeobpasoBaHns LebiX Bblparke-
HUA: [JEeACTBUA C OfHOYNEHaMKU (CNo>KeHue,
BblU/TaHNe, YMHOXKEHWE), AeNCTBUA C MHO-
rouneHamn (Cno>keHue, BblUATaHWe, YMHO-
>KEHVe);

— BbIMOMHATbL PAa3/0>KEHNe MHOIOY/IEHOB Ha
MHOXXUTENN OfHWM W3 CNOCO60B: BbIHECEHUE
3a CKOOKy, rpynnupoBKa, WCNOMb30BaHue
(bopmMy/ COKPALLLEHHOTO YMHO>XKEHUS;

— BblAENATb KBagpaT CYMMbl U PasHOCTWU 0Of-
HOU/IEHOB;

— packnagblBaTb Ha MHOXKUTENN KBafpaTHbIi
TPeXuNeH;

— BbINOMHATbL MPeobpasoBaHMs  BbIPa>XKeHW,
Coep>Kalmx CTeneHn C UenbIMM OTpuua-
Te/bHbIMY MOKa3aTeNsaMu, nepexoauTb OT
3anucu B BUAe CTeneHn C LenbiM oTpuua-
Te/bHbIM NoKasaTeNem K 3anucu B Buge apo-

ou;
— BbIMNOMHATb npeobpa3zoBaHus [pPO6HO-
paLMOHa/bHbIX  BbIPAXKEHWA:  COKpaLleHue

Apo6ei, npueeaeHne anrebpanyeckux Apobeit
K 00LlIeMy 3HaMeHaTeNto, CMOXKEHWe, YMHO-
>KEHVe, [eneHne anrebpanyeckux Apobeil,
BO3BEAEHNE anrebpanyeckon Apobu B HaTY-
pasbHYI0 1 Lenyr O TPULATENbHYH CTENEHb;

— BbINOMHATbL MPeobpasoBaHMs  BbIPa>XKeHW,
coep>Kalux KBaapaTHbIe KOPHU;
— BbIMOMHATbL MPeobpasoBaHMs  BbIPa>XKeH,

cofiep>Kallux Moaynb;

— BblAeNsTb KBagpaT CyMMbl WAM PasHOCTMK
[BY4neHa B BbIpa>KeHMsX, Coaep>Kallyx Kaj-
paTHble KOPHU.
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HaMMeHbLLee 3HaYeHNst PYHKLMUN;

—  CTPOMUTb rpafuK MHENHOW (DYHKLNW;

— MNpoBepsATb, SB/AETCA NN [aHHbIA rpagink
rpatuKoM 3aflaHHON (DYHKUMM  (IMHENHOW,
KBafpaTu4yHOM, 06paTHON NPONOPLNOHA/b-
HOCTW);

— OnpeaenaTb NPUBIVIKEHHbIE 3HAYEHUS KOop-
ONHAT TOYKWU MnepeceyveHns rpafuikos (yHK-
Li;

— onepupoBatb Ha 6a30BOM YPOBHE MOHATUAMM:
nocnefoBarTe/IbHOCTb, apuMeTUyeckas npo-
rpeccus, reoMeTpuyeckas Nporpeccus;

— pewaTb 3afaynM Ha Nporpeccun, B KOTOPbIX
OTBET MOXET ObITb MO/y4eH HenocpeACcTBeH-
HbIM NOACYETOM 6€3 NPUMeHeHUs hopmyI.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— UCNosb30BaTh rpagimkm peasibHbIX NPOLECcCoB
W 3aBUCUMOCTEA  [/19  ONpefeneHns  ux
CBOWMCTB (HanbosbLLMe N HavMeHbLUVE 3Hauye-
HUS, NPOMEXYTKM BO3pacTaHUsi U yObiBaHMS,
06/1aCTV MONOXMUTENbHBIX U OTPULATENbHbIX
3HAYeHWI 1 T.N.);

— MCMo/b30BaTh CBOWCTBA JIMHENHOWN (hYHKLUN
N ee rpauik Npy pelleHnn 3agad u3 apyrux
y4eOHbIX NpeAMeTOB.

CTaTucTuka v Teopusi BEPOATHOCTEN

— VveTb npefcTaBnieHne 0 CTaTUCTUYECKMX Xa-
pakTepucTUKaxX, BEPOATHOCTU  Cy4alHOro
CO06bITUS, KOMOMHATOPHBIX 3afa4ax;

— peLaTb NpocTeliuMe KOMOUHATOPHbIE 3afa4n
MeTOZOM MPSIMOro Y OpraHn30BaHHOIoO rnepe-
6opa;

— MNpeAcTaBNATb AaHHble B BUae Tabnuy, Aua-
rpaMm, rpaurKos;

— 4yuTaTb WHMOPMAUMIO, MPEACTaB/IEHHYD B
BUAe Tabnuubl, AvarpaMmel, rpagnka;

— OnpeaensTb OCHOBHble CTATUCTUYECKME Xa-
PaKTePUCTUKN YNCNOBbIX HAOOPOB;

— OUeHMBaTb BEPOATHOCTb CO6LITUA B MpPO-
CTEMLLMX Cryyasix;

— WMeTb MpefCcTaB/ieHne O POnn 3aKoHa 60/ib-
LUMX YMCEN B MACCOBbIX ABIEHUSAX.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— OLEHMBaTb KOMIMYECTBO BO3MOXHbIX BapuaH-
TOB MeTO0M Nepebopa;

— WMeTb NpeACTaBfieHVe O POMN MPaKTUYECKMU
[IOCTOBEPHbIX 1 MaIOBEPOATHBIX COObITUIA;

— CpaBHMBaTb OCHOBHble CTAaTUCTUYECKME Xa-
PaKTePUCTUKK, MONYYEHHbIE B Mpouecce pe-
LEeHNA NPUKIaAHOA 3afayn, M3YYeHUs pe-
a/TbHOr 0 AB/IEHWS;

— OLIEHMBATb BEPOSITHOCTb PeasibHbIX COObITUIA

B nosceHEBHOM YKM3HM U NPU U3YHEHUIN APYTUX

npegMeT O0B:

— BbINOMHATbL NpeobpasoBaHMs U [eACTBMA C
yucnamu, 3anucaHHbIMKW B CTaHAapTHOM BU-
ae;

— BbINOMHATb NpeobpasoBaHua anredpamyecknx
BbIPQOKEHWIA MpW  pelleHnn 3agady  [apyrux
y4e6HbIX NpeAMeTOB.

YpaBHEHNA N HEPaBEHCTBA

— OnepupoBaTb MOHATUAMW: ypaBHEHUE, Hepa-
BEHCTBO, KOPEHb YpaBHEHWS, pelleHue Hepa-
BEHCTBA, paBHOCW/IbHbIE YpaBHeHUs, 061acTb
onpefeneHnsi ypaBHeHUs (HepaBeHCTBa, CUC-
TeMbl YypaBHEHU NN HEPABEHCTB);

— pewaTb JMHelHble YpaBHEHWSI N YpaBHEHUS,
CBOAMMbIE K NMHENHBLIM C MOMOLLbI0 TOXK/e-
CTBEHHbIX Npeobpas3oBaHui;

— pewaTb KBaApaTHble YpaBHEHWUS U ypaBHe-
HUSA, CBOAMMbIE K KBafpaTHbLIM C MOMOLLbIO
TOXXJeCTBEHHbIX NPeobpasoBaHuii;

— pewaTb APOGHO-IMHEHbIE YPaBHEHNS;

— pewaTb npocTeliluMe  MppaLMOHabHbIe
ypaBHeHMs BMAa Jf(x)=a,

— pewaTb ypaBHeHMs BUAA X =a;

— pewaTb YpaBHEHWs CMOCOOOM pPasfoXKeHus
Ha MHO>KWTE/NN U 3aMeHbl NMepPeMeHHON;

— WCMNOMb30BaTb METOL MHTEPBAIOB A5 peLue-
HUA UenblX U Apo6HO-pauMOHa/IbHbIX Hepa-
BEHCTB;

— pelaTb IMHENHbIE YPaBHEHNS U HepaBEHCTBa
C napameTpamu;

— pelaTb HEeCNo>KHble KBagpaTHble YpaBHeHUs
C napamMeTpom;

— pewaTb HECNo>KHble CUCTEMbI
ypaBHeHWI ¢ napaMeTpamu;

— pelaTb HeCNOXKHble YPaBHEHUSA B LiEMbIX YNC-
nax.

B nosceHEBHON YKN3HM U NPU U3YHEHUIN APYTUX

npegMeT O0B:

— COCTaBMsiTb M pewaTb /IMHEAHblIE W KBaj-
paTHble YpaBHEHWS,, YpPaBHEHWS, K HUM CBO-
JAWMECS, CUCTEMbI JIMHENHbIX YPaBHEHWUIA, He-
PaBEHCTB NP peLleHnn 3aday Apyrux yueob-
HbIX NPeAMEeTOB;

— BbIMOMHATL OLEHKY MpaBLonofobus pesynb-
TaToB, MOMyYyaeMbIX MPU PELLEHUN JIMHERHBIX
W KBaApPaTHbIX YPaBHEHWA U CUCTEM NNHEN-
HbIX YPaBHEHWA W HepaBeHCTB NP PeLleHnn
3aflay Apyrux y4ebHbIX NpeameTOoB;

— BblOMpaTb COOTBETCTBYILME YpPABHEHMS,
HepaBeHCTBa UM UX CUCTEMbI A8 COCTaB/e-

NNHENHbIX
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N SBNEHWUIA B HECNIOXHbIX CUTYaLUAX.

TeKkcToBble 3a4a4K

— Pelatb HeC/oXHble CHOXXETHble 3afaun pas-
HbIX TWUMOB Ha BCE apu(IMeTUYecKune [eicT-
BUS;

— CTpoMTb Mofenb Yycnosumsa 3afaun (B Buge
Tabnmubl, CXEMbI, PUCYHKA UK YpaBHEHUS), B
KOTOPOI faHbl 3HaYeHWs1 ABYX U3 TpexX B3au-
MOCBSA3aHHbIX BE/IMYMH, C LiefIbl0 MoucKa pe-
LUeHWS 3aa4u;

— OCYLLECTBMISATb CMOCO6 MOMCKa peLueHus 3a-
[laun, B KOTOPOM pacCyXAeHue CTPouUTCA OT
YCNoBUA K TPebOBaHMIO UK OT TpeboBaHMS K
YCNOBWUIO;

— COCTaBNATb MN/aH PeLIeHNs 3aaauu;

—  BbIAENATb 3Tanbl peLleHns 3a8aum;

—  WHTEepNpeTUpOBaThb BbIYUCIUTESIbHbIE Pe3y/ib-
TaTbl B 334aye, UCCNefoBaTb MOJy4eHHOe pe-
LLIEHWe 33Ja4u;

— 3HaTb pas3NyMe CKOpOCTeil 0O6bEKTA B CTOS-
yei Bofe, MPOTUB TEYEHMS U MO TEYEHUIO pe-
KW;

— peLlaTb 334ayy Ha HaXOXX[eHue 4YacTu ymucna
1 ymncna no ero yactu,

— peLuaTb 3a4a4vm pasHbIX TUMOB (Ha paboTy, Ha
MOKYNKKN, Ha ABVKEHWE), CBA3bIBAKOLLMX TPU
BE/IMYMHbI, BbIAENATb 3TN BEMUYUHBI U OTHO-
LLUEHUS MEXAY HUMW;

— HaxoAuTb MPOLEHT OT YmnCna, YMcio no npo-
LLEHTY OT Hero, HaxoAuTb MPOLEHTHOE CHK-
YKEHME UM NPOLIEHTHOE MOBbLILLIEHNE BENNYN-
HbI;

— peLlaTb HEC/OXKHble NI0rMYeckne 3afaum me-
TOLOM pacCyXAeHW.

B nosceHEBHOM YKN3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— BblgBUratb runoTe3bl O BO3MOXHbIX Mpe-
[eNbHbIX 3HAYEHUAX UCKOMbIX B 3ajaye Be-
NNYMH (genaTb NPUKNAKY).

"feomeTpuryeckune purypbi

— OnepvpoBaTb Ha 6a30BOM YPOBHE NMOHATUAMM
reoOMeTpUYecKnx puryp;

— U3B/EKaTb MH(OPMaLMIO O FeOMETPUYECKMX
(urypax, NpefacTaBNeHHYKD Ha YepTexax B
SBHOM BUJE;

— MNPUMEHATb /19 PeLUeHns 3afa4y reomeTpuye-
CKune hakTbl, ecv YCNOBUS UX MPUMEHEHMS
3afjaHbl B IBHOM (hopMme;

— pewlaTb 3afla4yM Ha HaxOXAeHue reomeTpuye-
CKMX BEIMYMH Mo 06pasL,am uam anroputMmam.

B noBcefHEBHON >XM3HU U NPU U3YYeHUn [py-

rMx NpeameT OB:

— UCMo/b30BaTh CBOMCTBA FreOMETPUYECKMX (K-
ryp A0S pelleHust TUNOBbIX 3afay, BO3HU-

HMS MaTeMaTWYeCcKon MOMEeNMN 3afaHHOW pe-
abHOW CUTYauun Uan NPUKNagHon 3agaun;

— YMeTb UHTEPNPeTUPoBaTb MOMYYEHHbIA Npu
PeLLeHNN YpaBHEHWS, HepaBeHCTBa WM CUC-
Tembl pesyNbTaT B KOHTEKCTe 3afaHHoi
peanbHON CUTYauun Uan NPUKNaaHoN 3agauun.

PYHKLUUN

— OnepupoBaTb MOHATUAMU: (hYHKLMOHANbHASA
3aBUCUMOCTb, (OyHKUMA, rpadmK yHKLMK,
Crnoco6bl 3agaHns MYHKLUMK, apryMeHT U 3Ha-
YeHne (OyHKUMKM, 06nacTb OnpeeneHns u
MHO>KECTBO 3HAYeHU (PYHKUMW, HYIN (DYHK-
UMK, NPOMEXKYTKM 3HAKOMOCTOAHCTBA, MO-
HOTOHHOCTb (DYHKLMK, YeT-
HOCTb/HEYEeTHOCTb (PYHKLWK;

— CTPOUTb rpatukn MHENHOW, KBaapaTU4HO
(OYHKUMIA, 06paTHON NPONOPLMOHAILHOCTN,

PyHKL MM
y=ﬁ,y=i/;,y:|X|;

— Ha npumMepe KBagpaTUYHON (OYHKLMK, MCNOSb-
30BaTb NpeobpasoBaHusa rpaduka QyHKUMK y
= f(X) gna NOCTPOEHUs rpadiMKoB (YHKLMI
y=af (kx+b)+c;

— COCTaBNATb ypaBHEHUSA NPSMON MO 3afaHHbIM
YCNOBUSIM: MPOXOAALLEN Yepe3 [Be TOYKM C
3aflaHHbIMN KOOpAMHATaMU, NPOXoAsLLen ye-
pe3 AaHHyl TOYKy W napainenbHON AaHHOM
NpAMON;

— uccnefoBaTh (PYHKLUMIO NO ee rpadomky;

— Haxo4yTb MHO>XECTBO 3HAuYeHWi, Hynu, npo-
Me>XyTK/W 3HAaKOMOCTOSAHCTBA, MOHOTOHHO-
CTW KBafpaTUYHON (hYHKLWK;

— onepupoBaTb MOHATUAMMK: MOCNeA0BaATENb-
HOCTb, apujMeTunyeckas nporpeccus, reo-
MeTpuyeckas nporpeccus;

— pewaTb 3a4a4n Ha apuPmMeTUYECKYH U reo-
MeTPUYECKYH NPOrpeccuto.

B nosceHEBHON YKN3HM U NPU U3YHEHUIN APYTUX

npeameT OB:

— WIMKCTPUPOBaTb C MOMOLLbID rpaduka pe-
/IbHYI0 3aBMCMMOCTb WM NPOLECC MO UX Xa-
paKTepucTUKam;

— WCMOMb30BaTb CBOMCTBA W rpadmk Keagpa-
TWYHON (OYHKLMM NPW peLLeHnn 3agay us apy-
rMX y4ebHbIX NpeameTOB.

TeKkcToBble 3a4a4K

— PewaTb NpocTble N CNOXKHble 33jayn pas-
HbIX TUMNOB, a TaKXKe 3a4ayn MoBbILLEHHON
TPYLHOCTK;

— UCNO/Mb30BaThb pasHble KpaTKMe 3anucu Kak
MOAE/IM TEeKCTOB CMO>KHbIX 3ajay Ansa no-
CTPOEHMA MOUCKOBOW CXEMbl W PELUeHUst 3a-

BMAA: y=a+

X+b'
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KatloLmX B CUTyaUMsiX NOBCEAHEBHOM YKN3HN,
3a/jay NPaKTUYECKOro CoAepXKaHus.

OTHoLLEeHUA

— OnepvpoBaTb Ha 6a30BOM YPOBHE MOHATWS-
MW: PaBeHCTBO (uryp, paBHble QUrypsl, pa-
BEHCTBO  TPeyro/ibHWKOB, Napai/e/lbHOCTb
NPAMbIX, NepPreHAVNKYNAPHOCTL NPSAMBIX, Yr-
Nbl MeXAY MpAMbIMU, MeprneHanKynsp, Ha-
K/TOHHas, NPOeKUMS.

B noBcefHEBHON >XM3HU U NPU U3YYeHUn [py-

rMx nNpeameT OB:

—  UCMO/b30BaTh OTHOLLEHUA AN PeLLeHns npo-
CTEMWMX 334a4y, BO3HMKAKOLWMX B peasibHOM
XKU3HW.

13mMepeHunsi 1 BblUMC/IEHUSA

— BbINONHATL M3MepeHVe [MH, PacCTOSHWUMN,
BEJIMYMH YrN10B, C NMOMOLLbIO MHCTPYMEHTOB
L)1 U3MEPEHWIA [JIUH U YT NOB;

—  NPUMEHATb POPMY/Ibl NEPUMETPA, MIOLLAAN 1
06beMa, NOWaan MOBEPXHOCTU OTAE/bHbIX
MHOIOrpaHHMKOB MpW BbIYUCIEHUAX, KOrja
BCe [jaHHble UMEKTCH B YC/OBUM;

— nNpUMeHsTb Teopemy [ludparopa, 6a30Bble
TPUrOHOMETPUYECKME COOTHOLUEHUA AN Bbl-
YMCNEHWS [/IMH, PacCTOSAHWIA, nowafen B
NPOCTEALLNX CNyYanX.

B nosceHEBHOM YKM3HM U NPU N3YHEHUN ApY-

rMx NpeameT OB:

— BbIYUACNATb PAacCTOAHUA Ha MECTHOCTM B
CTaHAapTHbIX CUTyaumsax, naowaan B npo-
CTEMWMX Ccnyvasx, NPUMEHATb (OpMynbl B
NPOCTEMLLINX CUTYaumsX B MOBCELHEBHOWA
XKU3HW.

["eomeTpuYecKme NocTpoeHUs

— W306paxaTb TWNOBble MNOCKUE QUIypbl ©
(urypbl B NPOCTPAHCTBE OT PYKU U C NMOMO-
LLbHO MHCTPYMEHTOB.

B NoBCeAHEBHOWM XXM3HU U NPU N3YyHeHUN JpY-

rMx NPegMeToB:

—  BbINONHATL MPOCTENLLNE NMOCTPOEHUS Ha Me-
CTHOCTM, HEOOXOAMMbIe B peasibHON XKM3HW.

— [eomeTpuyeckue npeobpasoBaHns

— CTponTtb (Urypy, CUMMETPUYHYIO [aHHOM
(h1rype 0THOCUTENBHO OCU N TOUKW.

B noBceHEBHOM >KM3HM U NPU U3YHEHUN ApY-

rMx NpeameT OB:

— pacnosHaBaTb [BWKEHMe O00LEKTOB B OKpY-
Xarowem Mupe;

— pacnosHaBaTb CUMMETPUYHbIE PUrypbl B OK-
py>KaroLLem mupe.

BeKTOpb! 1 KOOPAMHATbI Ha NI0CKOCTH

— OnepvpoBaTb Ha 6a30BOM YPOBHE NMOHATUAMM
BEKTOP, CyMMa BEKTOPOB, NPOV3BeAeHNe BEK-
TOpa Ha Y1CNo, KOOPAUHATLI Ha NIOCKOCTMW;

aa;

pasMyaTb MOAeNb TeKCTa U MOAeNb peLle-
HUA 3a[a4un, KOHCTPYMPOBaTb K OAHON Moje-
NN PELUEHNS HECNOXKHOI 3aja4n pasHble Mo-
[enn TekcTa 3ajauu;

3HaTb M NPUMeHSTb 06a crnocoba noucka pe-
WeHns 3aday (0T TpeboBaHWSA K YCNOBUIO U
OT YCNoBWSA K TPeboBaHuIo);

MOZENMPOBaTb PacCy>AeHns MNpu  Moucke
peLLeHns 3aay ¢ MOMOLLbHO rpad)-CXeMbl;
BbIZENATb 3Tanbl pelleHns 3agaun u cogep-
>KaHue Ka>Kaoro arana;

YMeTb BblOMpaTb ONTUMa/bHLIA METOL pe-
LUeHNs 3aJa4n 1 0CO3HaBaThb BbIGOP MeTOza,
paccMaTpuBaTb Pas3/MyHble MeTOAbl, Haxo-
OVTb pasHble pelleHns 3agaun, ecnm BO3-
MO>KHO;

aHanM3MpoBaTb 3aTPYAHEHUS MPU PeLleHnn
3afav;

BbIMO/HATL  pas/MyHble  npeobpasoBaHus
NPeAIo>KEeHHON 3afa4mn, KOHCTPYMpPOBaTb HO-
Bble 3ala4uu U3 [aHHON, B TOM 4ucne obpaT-
Hble;

WHTEPNPeTNPOBaTb BbIMUCANTENbHbIE pe-
3ynbTaThbl B 3afaye, UCCNefoBaTh MOAYYeH-
HOE peLLeHmne 3ajaun;

aHaNM3mMpoBaTb BCEBO3MOdKHbIE CUTYyauuu
B3aMMHOI0 PacnonoXKeHns AByX 0ObEKTOB U
M3MEHEHME UX XapaKTepUCTUK Npu COBMECT-
HOM [BV>KeHun (CKOpPOCTb, Bpems, paccTos-
HWE) MPU pelleHnn 3afay Ha ABU>KEHME ABYX
00bEKTOB Kak B OfHOM, TaK ¥ B NPOTKBOMNO-
NO>KHbIX HAaNpaBneHUsX;

nccnefoBaTb BCEBO3MOXKHblE CUTYyauun npu
peLleHnn 3aga4y Ha ABMDKEHWE MO peke, pac-
CMaTpuBaTb pasHble CUCTEMbI OTCYETA,;
pewaTb N 000CHOBLIBATb CBOE peLUeHMe 3a-
fad (BblaensdTb MaTeMaTUYeCKyH OCHOBY) Ha
HaxXO>K/[eHne 4acTu yucna W yucna no ero
4acTV Ha OCHOBE KOHKPETHOro CmbICia fpo-
ou;

pellaTb pasHooOpasHble 3aaun «Ha YacTu»;
0CO3HaBaTb W 0OBACHATb WAEHTUYHOCTb 3a-
Aay pasHbIX TWMOB, CBA3bIBAOLMX TPU BENMN-
YMHbl (Ha paboTy, HA MOKYMKW, Ha ABU>KE-
HWE), BbIAENSTb 3TV BEMUNHBI U OTHOLUEHMA
MEXXAy HUMW, MPUMEHATb UX NPU PELLEeHUn
3aflay, KOHCTPYMpoBaTb COOCTBEHHbIE 3a4au
yKasaHHbIX TU1MOB;

BNafeTb OCHOBHbIMY MeTOAAMW PeLLeHns 3a-
[ia4 Ha CMecu, Cniasbl, KOHLEHTpaLuu;
pelaTh 3a4a4n Ha NPOUEHTbI, B TOM YuUCHe,
CNO>KHbIe MNPOUEHTbI C 000CHOBaHWEM, WC-
Mo/b3ys pasHble CNocobbI;
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— onpegenatb NPUGAMKEHHO KOOPAMHATbl TOY-
KA N0 ee M300paXEHN0 Ha KOOpAWMHATHOM
MI0OCKOCTW.

B noBcefHEBHON >XU3HU U NPU U3YYeHUU [py-

rMX rnpegmMeT OB:

— UCMONb30BaTb BEKTOPbl 415 pPeLleHns npo-
CTEAWNX 33fa4 Ha OnpefeneHne CKOpPOCTU
OTHOCUTE/IbHOTO [BUXKEHUS.

VicTopusa maTemaTnKm

— OnucblBaTb OTAe/bHble BbIJAIOLMECA pe-
3yNbTaTbl, NOMyYeHHbIE B XOA4e PasBUTUA Ma-
TEMATUKN KakK HayKMu;

— 3HaTb NPUMepPbI MaTEMaTUYECKNX OTKPLITUA 1
X aBTOPOB, B CBS3M C OTEYECTBEHHOW M BCe-
MUPHOWN UCTOPUEN;

— MNOHMMAaTb POJib MaTeEMaTUKM B pa3BuTUn Poc-
cun.

MeToabl MaTeMaTUKu

— Bblbypatb NOAXOAAWMIA U3YYEHHBIA METOS,
[ONA pelleHns M3yyYeHHbIX TWUMOB Martemartu-
YeCKMX 3afau;

— TlprBoAWTL NpUMeEPbI MaTeMaTUYeCKNX 3aKo-
HOMEPHOCTEN B OKpY)XXatoLeid [encTBUTENb-
HOCTU 1 NPOMN3BEAEHUAX UCKYCCTBA.

— pewaTb NIorMyeckne 3agadun pasHbiMy Croco-
6amu, B TOM uucne, ¢ AByms 6G710kamu n ¢
Tpems 610KaMmn AaHHbIX C MOMOLLbH0 Tabnuu;

— pewatTb 3afayn rno KOM6UHaTOpUKe M Teo-
pUN BEPOSTHOCTE Ha OCHOBE WCMO/b30BaHNSA
M3YYeHHbIX MeTO0B 1 0OOCHOBLIBATH peLLe-
HUe;

— pewaTb HecnoXkKHble 3afayv no maTemaTu-
YeCKOW CTaTUCTUKE;

— OBNafeTb OCHOBHbIMW METOAAMU pPeLleHNs
CIO>KETHbIX 3aja4: apuMeTUYeCKmid, anreod-
pavyeckuii, nepebop BapumaHTOB, reomeTpu-
YecKuit, rpadonyeckunii, NPUMEHATb MX B HOBbIX
MO CPaBHEHUIO C U3YYEHHbIMU CUTYyauusX.

B nosceHEBHOM YKN3HM U NPU N3YHEHUN APYTUX

npegMeT O0B:

— BbIAENATb NPU pelleHnn 3afay XapakTepu-
CTUK/M paccMaTpuBaemoil B 3afjaye cUTya-
UMK, OT/IMYHbIE OT peasbHbIX (Te, 0T KOTO-
pbIX abcTparnpoBaiucb), KOHCTPYMpPOBaTb
HOBblE CUTYyaLWK C y4eTOM 3TUX XapakTepu-
CTUK, B YaCTHOCTW, NPU pelleHnn 3afa4 Ha
KOHLEHTpauuu, yunTbiBaTb MNOTHOCTL Be-
LecTBa,;

— pewaTb M KOHCTPYMpoBaTb 3a4a4un Ha OCHO-
BE pacCMOTPEHMA peaslbHbIX CUTYauWid, B KO-
TOpbIX He TpebyeTcs TOUHbIA BbIYACIK-
Te/bHbliA pe3ynbTaT;

— pewwaTb 3ajayn Ha [BM>KEHWEe MO peke, pac-
cMaTpuBas pasHble CUCTEMbl OTCUETA.

CTaTucTuka u Teopusi BEPOATHOCTEN

— OnepupoBaTb MOHATUSAMU: CTONGYATbLIE U
KpyroBble AuarpaMmbl, Tabauubl [aHHbIX,
cpefHee apugmeTUYeCKoe, MeaMaHa, Haw-
Oo/bllee U HaMMeHblUee 3Ha4YeHWsi BbIOOPKM,
pasmax BbIOOPKM, Aucrepcus u cTaHgapTHoe
OTK/IOHEHMWE, CNyYaiiHas N3MEHYMBOCTb;

— W3BMeKaTb MH(opMaLMIo, NPeACTaB/EHHYO B
Tabnmuax, Ha guarpammax, rpadmkax;

— COCTaBnATb Tabmupl, CTPOMTb AuarpaMmbl
1 rpaomKy Ha OCHOBE AaHHbIX;

— onepupoBaTb MOHATUAMU: (PaKTopuan yuc-
na, NepecTaHOBKN U COYeTaHNs, TPEYrobHUK
Mackang;

— MPUMEHATb NPaBMi0 MPOW3BEAEHUA NPU pe-
LUEHNN KOMOUHA T OPHbIX 3a4ay;

— 0MnepupoBaThb MOHATUAMMU: CNyYailHbIA ONbIT,
CNyvaiiHbIid BbIGOP, UCMbITaHWe, 3NeMeHTap-
HOe C/yyaiHoe cobbliTue (MCXOR), Knaccuue-
CKOe ornpejeneHne BEPOSSTHOCTY CayyariHOro
COObITKSA, onepauun Hag CryvyalnHbIMU COObI-
Tvsmm;

— MpeAcTasnaTb WHGPOPMALMIO C  MOMOLLbO
Kpyros 9mnepa;
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— pewaTb 3afayv Ha BblYMC/EHNE BEpPOSTHO-
CTW C MNOACYETOM KOMMYeCTBa BapuaHTOB C
MOMOLLbH0 KOMOMHATOPUKM.

B nosceHEBHOM YKN3HM U NPU U3YHEHUWN APYTUX

npegMeT O0B:

— W3BMeKaTb, UHTepPnpeTupoBaThb U npeobpa-
30BblBaTb MHDOPMaUMo, NpeAcTaBNeHHYO B
Tabnmuax, Ha guarpammax, rpadukax, oT-
pa>KaloLLyl0 CBOWCTBA W XapaKTepuCTUKM
peasibHbIX MPOLECCOB W ABNEHWIA;

— onpefensTb CTaTUCTUYECKNE XapakKTepu-
CTUWK/ BbIOOPOK NO Tabmuyam, guarpammam,
rpadmkam, BbINOMHATbL CpPaBHEHME B 3aBUCK-
MOCTM OT Le/In PeLleHns 3agaun;

— OUEHMBATb BEPOSATHOCTb PeabHbIX COObITWIA
W SIBNEHUNA.

"feomeTpuryeckune purypbi

— OnepupoBaTb MOHATUAMU TEOMETPUYECKUX
uryp;

— W3BMeKaTb, UHTepPnpeTUpoBaThb U npeobpa-
30BblBaTb WH(OpMaUM 0 reoMeTpPUYECcKnX
durypax, npeAcTaB/eHHYIO Ha YepTeXKax;

— TMPUMEHATb reoMeTpuyeckne akTbl Ais
peLleHns 3agady, B TOM 4uChe, npegnonararo-
LLMX HECKO/NbKO LUAroB peLLeHus;

— (popmynmpoBaTb B MNPOCTEWLLMX Cayvasx
CBOVCTBA W NPU3HaKKM uryp;

— [l0Ka3blBaTb reOMeTPUYECK/E Y TBEPIKAEHMS;

— BNageTb CTaHgapTHOW  Knaccudukaumel
naockux ouryp (TpPeyrosbHUKOB U YeThblpex-
YrO/lbHUKOB).

B nosceHEBHOM YKN3HM U NPU U3YHEHUN APYTUX

npegMeT O0B:

— WCNOMb30BaTb CBOMCTBA [EOMETPUYECKUX
uryp Ans pelleHns 3agad npakTUYecKoro
xapakTepa v 3afa4 13 CMeXKHbIX AUCLUMINH.

OTHoLLEeHUA

— OnepupoBaTb MOHATUAMU: PaBEHCTBO (u-
ryp, pasHble (OUrypbl, paBeHCTBO TPeyrosb-
HUKOB, Napa/iNeNbHOCTb NPAMbIX, NeprneHamn-
KYNSIPHOCTb MPAMbIX, YI/bl MEXKAY NPAMbIMU,
nepneHanKynap, HaknoHHas, NPOoeKums, nogo-
oue dmryp, nopobHble urypbl, nofo6HbIE
TPeyroNbHUKK;

— MNpUMeHATbL Teopemy daneca u Teopemy 0
MPOMNOPLMOHA/IbHLIX OTPe3Kax Npyu peLleHnn
3afav;

— XapakTepu3oBaTb B3aMMHOE PacnofnoXKeHune
NPAMON 1 OKPY>KHOCTMW, ABYX OKPY>KHOCTEN.

B nosceHEBHON YKU3HW U NPU U3YYeHUN Apyrnx

npegMeT O0B:

— WCMNOMb30BaTb OTHOLWIEHUA NS pelleHns 3a-
[a4, BO3HNKAIOLLMX B peasibHON >KN3HM.

13MepeHunsi U BbIYMC/IEHUSA
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— OnepupoBaTb MNpeLCTaBNeHUAMU O [NNHE,
nnowaan, obveme Kak BenuumHamu. lMpume-
HATb Teopemy Mudaropa, gopmynbl naoLla-
Ay, o6bema npu peLleHn MHOroLaroBbIX 3a-
[ia4, B KOTOpPbIX He BCE AaHHble NpeacTasne-
Hbl IBHO, & TPebyT BbIYMCIEHUI, ONEpPUpPO-
BaTb 60/€e LUMPOKUM KOJMYECTBOM (POPMY/
0JWMHBI, nnowaan, obbeMa, BbIMUCIATL Xa-
PaKTEPUCTUKN KOMOMHAUMIA uryp (OKpy>K-
HOCTel N MHOTOYrO/IbHNKOB) BbIYMCISTbH pac-
CTOSHUA Me>KAy urypamu, npUMEHATb
TPUrOHOMeTpUYeckmne hopMynbl A1 BbIYMUC-
NEHUI B 6onee CNOXKHbIX ciyyasx, NPoBOAUT b
BbIYMC/EHNS HA OCHOBE PaBHOBE/IMKOCTMW W
PaBHOCOCTaB/IEHHOCTU;

— MPOBOAMTb NPOCTbIE BbIYNCIEHUA HA O0OBEM-
HbIX Tenax;

— (bopMynmpoBaTb 3afa4n Ha BbIYUCEHNE LNNH,
nnowaaen n 06LEMOB 1 peLlaThb UX.

B nosceHEBHON >KN3HW U NPU U3YYeHUN Apyrnx

npegMeT O0B:

— MPOBOANTb BbIYMCIEHNA HA MECTHOCTW;

— MPUMEHATb (POpPMYNbl MPU  BbIYACNEHNSX B
CMEXKHbIX Y4ebHbIX NpeaMeTax, B OKpy>Kato-
el feiACTBUTENbHOCTU.

["'eomeTpuYeckme NocTpoeHUs

— W3o6pa>kaTb reomeTpuyeckue ¢urypbl no
TEeKCTOBOMY ¥ CUMBO/IbHOMY OMUCAHWIO;

— CBOOOAHO OneprpoBaTb YePTEXKHLIMU UHCT-
PYMEHTamu B HECNIOXKHBIX Cyyasix,

— BbIMNOMHATbL  MOCTPOEHUS  TPEYrosbHUKOB,
MPUMEHATb OTAe/bHblE MeTO/bl NOCTPOEHWIA
UMPKYZIEM W JIMHEKON W NPOBOAUTbL MpO-
cTelwwe nccnefoBaHns yncna peLLeHuii;

— u306pa>kaTb TUMOBbIE MNOCKNE OUIYypbl U
00bEMHbIE Tena C MOMOLLbI NPOCTENLLnX
KOMMbHOTEPHbLIX MHCTPYMEHTOB.

B nosceHEBHON YKU3HW U NPU U3YYeHUN Apyrnx

npegMeT O0B:

— BbIMOMHATb NPOCTeliLIMe NOCTPOEHNUS Ha Me-
CTHOCTW, HeOOXOAVMbIE B PeaslbHOM YKU3HW;

— OUeHMBaTb pa3Mepbl peasibHbIX 00bEKTOB OK-
py>KatoLero mupa.

Mpeobpa3oBaHus

— OnepupoBaTb NOHATVEM [ABUXKEHMA U NPE06-
pasoBaHus Nogobus, BnafeTb npuemamy no-
CTPOEeHMA hUryp C MUCNOMb30BaHWEM [BU>Ke-
HUA 1 Npeobpa3oBaHWii NoJO6MS, NMPUMEHATb
MOJlyYeHHble 3HaHWA W OMNbIT MNOCTPOEHWA B
CME>XHbIX NnpeAMeTax M B peasibHbIX CUTYa-
LMAX OKPY>KatoLLEero Mupa;

— CTpOVTb urypy, NoA06HYK AaHHOW, NOMb30-
BaTbCA CBOMCTBaMM Nogobus ans 060CHOBaA-
HWUS CBOUCTB huryp;
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— MPUMEHATb CBOWCTBA [ABUMKEHWIA 4NS NpOBe-
[EHNs NpoCTenwnx O060CHOBAHWIA CBOMCTB
couryp.

B nosceHEBHOM YKN3HM U NPU U3YHEHUWN APYTUX

npegMeT O0B:

— TMPUMEHATb CBOWCTBA [ABV>KEHWA W MpuMe-
HATb Nogobue AN NOCTPOEHUA U BblUKCNe-
HUA.

BeKTOpb! 1 KOOPAMHATbI Ha NI0CKOCTH

— OnepupoBaTb MOHATUSAMU BEKTOpP, CyMMa,
pasHOCTb BEKTOPOB, NMPOU3BEAEHNE BEKTOpa
Ha um1cno, yron MeXkay BeKTopamu, CKanspHoe
Npou3BeeHNe BEKTOPOB, KOOPAMHATLI Ha
MNOCKOCT W, KOOPAMHAT bl BEKTOPA,;

— BbINOMHATbL AEACTBUSA Haf BEKTOpammu (Cno-
>KEHUe, BblYMTaHNE, YMHOXKEHME HA 4MUC/IO),
BbIUACNATbL CKa/IAPHOE MNPOU3BESEHME, Onpe-
[eNdTb B NPOCTENLLNX Cryvasx Yyron Mexkay
BEKTOPamW, BbINO/HATb PasfiodKeHne BeKTO-
pa Ha COCTaBnsALWMe, NPUMEHATb NONYYeH-
Hble 3HaHWA B (hM3MKe, NONb30BATHLCA (DOPMY-
NIOW BbIYUCNEHNUSA PACCTOAHUS MeXKAy TOouka-
MW MO M3BECTHbLIM KOOpPAMHATAM, WUCMO/b30-
BaTb ypaBHeHUS (ouryp 4Na pelleHnst 3agay;

— MPUMEHATb BEKTOPbI U KOOPAMHATbI 4NS pe-
LUEHNs reOMeTPUYECKMX 3aJa4 Ha BblYMCeHNe
[JWH, YITI0B.

B nosceHEBHON YKU3HW U NPU U3YYeHUN Apyrnx

npegMeT O0B:

— WCMNOMb30BaTb MOHATUA BEKTOPOB U KOOPAM-
HaT ANa pelleHuns 3agad no usmke, reorpa-
un 1 apyrum y4ebHbIM NpegMeTam.

VicTopua maTemaTnKum

— XapakTepu3oBaTb BKNaj BblAatoLMXCA Ma-
TemMaTWKOB B pasBuTUE MaTeMaTUKN WU
VHBIX Hay4HbIX 06n1acTel;

— TMOHMMaTb pPOfb MaTeMaTWKN B pasBuTUK
Poccun.

MeToabl MaTeMaTUKu

— Wcnonb3ysa u3yyeHHble MeTOAbl, NMPOBOAUTH
[0Ka3aTeNbCTBO, BbINOHATL OMPOBEP>KE-
HUe;

— BblOMpPaTb W3y4eHHble METOAbl U UX KOMOM-
HaUMn Ans peLleHns MaTeMaTUYeckux 3afay;

— WCMNOMb30BaTb MaTeMaTWUYECKNE 3HAHMA ANs
OnucaHms 3aKOHOMEPHOCTEN B OKpPY>KatoLLei
[JEeNCTBUTENBHOCTY U NPOU3BELEHNAX UCKYC-
CTBa;

— TMPUMEHATb  NPOCTellune  NporpaMMHble
CpefAcTBa W 3M1eKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbl MPU PeLUeHUN MaTeMaTUYeCKnX

3ajau.

2.3.5 BbIMYCKHUK NOMYYUT BO3MO>KHOCT b Hay-

25




UYNT bCA B 7 - 9 KNaccax A1 yCreLwwHoro npo-
[OMKeHNst 06pazoBaHNs Ha yry6/1eHHOM ypoB-
He

ANemMeHTbl TeOPUX MHOXECTB 1 MaTeMaTunye-

CKOW JTOTNKN

— CBO6OJHO OMEpPUPOBaTh> MOHATUAMM: MHOXE-
CTBO, XapaKTEPUCTUKN MHOXECTBA, 3/1EMEHT
MHOXXECTBa, MyCTOe, KOHeYHOe 1 6eCKOHeYHOe
MHOXECTBO,  MOAMHOXECTBO,  MpPUHALIEX-
HOCTb, BK/HOYEHWME, PaBEHCTBO MHOXECTB,
Cnoco6bl 3aaHne MHOXEeCTBa,;

— 3a/laBaTb MHOXeCTBa pPa3HbIMUK Crocobamu;

— MNpPOBEPATb BbIMNO/IHEHNE XapaKTepUCTUYECKO-
ro CBOMCTBa MHOXECTBA;

— CBOGOAHO OnepupoBaTb MOHATUSMU: BbICKA-
3blBaHMe, UCTUHHOCTb W JIOXKHOCTb BbICKa3bl-
BaHWS, C/IOXKHble N MPOCTble BbICKA3blBAHUS,
OTpULaHME BbICKA3bIBaHU; WCTUHHOCTb W
NOXHOCTb YTBEPXAEHMS U €ro OTPULAaHWS,
orepauun Haf BbICKa3blBaHUAMU: W, WUMN, HE;
YCNOBHbIE BbICKa3blBaHWA (MMMNANKaLUK);

— CTPOMTb BbICKA3bIBAHUA C WCMOJIb30BaHNEM
3aKOHOB anre6pbl BbICKa3bIBaHWIA.

B nosceHEBHON YKN3HM U NPU N3YHEHUIN APYTUX

npegMeT O0B:

— CTPOUTb PacCyX[eHWs Ha OCHOBE MCMO/b30-
BaHWS NPaBu NOTUKW;

— WCNOJb30BaTb MHOXECTBa, onepauuy ¢ MHO-
XecTBamu, UX rpafuyeckoe npencTaBneHme
A1 OnucaHna peasibHbIX NPOLIECCOB U fABNe-
HUW, NpY peweHun 3afad apyrux yyebHbIX
npesmMeToB.

Uucna

— CB060gHO onepuvpoBaTb MOHATUAMWU: HaTy-
pasibHOE YKC/0, MHOXECTBO HaTypasibHbIX YK-
Cen, LieNoe YnCMIo, MHOXKECTBO LefbIX Yuncen,
00ObIKHOBEHHas [po6b, AecATMYHas Apoob,
CMeLlaHHOe 4KUCNOo, palMoHa/IbHOE  YKCO,
MHOXECTBO PaLMOHa/IbHbIX YMCeN, MppaLmo-
Ha/IbHOE YMCNO, KOPeHb CTEMeHW n, 4eiCTBU-
Te/lbHOE YMC/I0, MHOXECTBO [eNCTBUTE/bHbIX
yncen, reoMeTpuyeckas WHTepnpeTayus Ha-
TYPa/IbHbIX, LEeNbIX, pauMoHa/IbHbIX, AeACTBM-
TeNbHbIX Ymncen;

— MNOHUMaTb U OBOBACHATb pasHULy MeXay mno-
3MLMOHHON M HEMO3WLMOHHOW c1ucTemMamMm 3a-
MUCKU YnCen;

— MepeBOAUTL YMCNa U3 OAHOM CUCTEMbI 3armcu
(cucTembl cumcneHns) B Apyryo;

® 31eck 1 fanee — 3HaTh OnpeeneHe NOHATYS, 3HaTb 1 YMETb [0Ka3bIBaTh CBOVCTBA (MPU3HAKMA, EC/IN OHM €CTb) MOHATHS,
XapaKTepu3oBaThb CBA3W C APYTMU NOHATUAMM, NPELCTABNSAN OAHO NOHSTUE Kak YacTb LIE/IOCTHOTO KOMI/IEKCA, UCMOMb30-
BaTb MOHSATWE U €ro CBOMCTBA NPU NPOBEAEHUN PACCYXKAEHWIA, 10KA3aTeNbCTB, PELLEHN 3aaY.
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— [10Ka3blBaTb M MCMO/b30BaTb NPU3HAKW [enn-
MOCTM Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl ”
NMPOM3BEAEHUA YMCEN NPU BbINOHEHUN Bbl-
YMCNIEHWIA N peLeHnn 3ajau;

—  BbINONHATL OKPYr/IEHNE paLMOHa/IbHBLIX U Up-
paLMOoHa/IbHbIX YMCeN C 3ajaHHOM TOYHOCTbIO;

— CpaBHMBaTb [AeNCTBUTE/IbHbIE YMCIa Pa3HbIMU
crnocobamu;

— ynopagoumeatb 4uUCMa, 3anucaHHble B BuAe
0ObIKHOBEHHOWN W [eCATUYHON fpobun, uumcna,
3anuncaHHble C UCMOoJ/Ib30BaHNEM apugmeTnye-
CKOr0 KBafpaTHOro KOPHS, KOPHER CTerneHu
6onbLue 2;

— Haxoautse HOZ n HOK uwncen pasHbiMu cro-
cobaMmn 1 UCMonb30BaTh UX MPU PELUEHUN 3a-
Aad;

— BbINOMHATL BbIYUC/EHUS U NpPeobpa3oBaHus
BbIPKEHWIA, CofepXXalinx [eiCTBUTE/bHbIE
yncna, B TOM YMC/ie KOPHWN HaTypasibHbIX CTe-
MNeHei.

B nosceHEBHOM YKN3HM U NPU U3YHEHUWN APYTUX

npegMeT O0B:

— BbINONHATL N 0OBACHATL pe3y/bTaTbl CpPaBHe-
HUS pe3y/nbTaToB BbIYUCIEHUIA MPU PELLEHN
NpaKTUYecKMX 3afa4y, B TOM 4ucnie npuoénn-
YKEHHbIX  BbIYMC/EHWIA, WUCMOMb3YS pasHble
CNocobbl CpaBHEHWIA;

— 3anncbiBaTth, CPaBHUBATb, OKPYrNATb 4MC/IO-
Bble [aHHble peaslbHbIX BEJIMYUH C WCMO/Ib30-
BaHMEM pa3HbIX CUCTEM U3MEPEHNS;

— COCTaBNATb W OLEHMBATb PasHbIMK Criocobamm
YMC/IOBble BbIPOKEHWS MPU PeLLeHUN NpPakTu-
YeckMx 3afay M 3afady U3 OPYrux yyebHbIX
npesmMeToB.

ToXaecTBeHHbIe Npeobpa3oBaHms

— CB000AHO OnepupoBaTb MOHATUSMU CTEMeHU
C LenbIiM 1 Apo6HbIM MoKasaTenem;

— BbINONHATL [0Ka3aTe/IbCTBO CBOMCTB CTEMeHu
C Lie/IbIM/ 1 APOBHbLIMY NOKa3aTeNsAMU;

— OMnepvpoBaThb MOHATMSAMU «O4HOUNEH», «MHO-
rOY/IEH», «MHOTOY/IEH C OAHOW MepPeMeHHOI,
«MHOTOY/IEH C HECKO/IbKUMU NepeMeHHbIMU,
KO3()(pULMEHTbI MHOIOY/IEHa, «CTaHAapTHas
3anncb MHOTOY/IeHa», CTereHb OAHOY/IEHA W
MHOIO4/IEHa;

— cBOOOAHO BMafeTb npuemMamu npeobpasoBa-
HUSA UenbliX 1 ApoBHO-pauMoHa/IbHbIX Bblpa-
YKEHWUI;

— BbINOMHATL  Pa3/iOKEHNe MHOIOY/IEHOB Ha
MHOXMWTENN pasHbIMK crnocobamu, ¢ UCMONb-
30BaHVeM KOMOMHALMIA pa3/IMyHbIX NPUEMOB;

— UCnosb3oBaTth Teopemy Bueta 1 Teopemy, 06-
paTHYl0 Teopeme BueTa, Ans nomcka KopHen
KBafpaTHOro TpexyseHa W A1s pelueHns 3a-
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[ay, B TOM 4ucfe 3agay C napameTpaMu Ha
OCHOBE KBa/IpaTHOr0 TPexuseHa;

BbINOMHATL [e/IEHNe MHOroY/ieHa Ha MHOro-
U/IEH C OCTATKOM;

[0Ka3blBaTb CBOWCTBA KBajpaTHbIX KOPHER U
KOPHE CTeneHn n;

BbINO/MHATL NPeobpasoBaHns BbIPaXKEHWI, CO-
JepXallmx KBagpaTHble KOPHWU, KOPHU cTene-
HW N;

CBO6GOAHO OnepupoBaTh MOHATUAMU «TOX[E-
CTBO», «TOX/[ECTBO Ha MHOXECTBE», «TOX[e-
CTBEHHOE MpeobpasoBaHme;

BbINOMHATL pa3/iMyHble Npeobpa3oBaHns Bbl-

PaXXEHWIA, COAEPXKALLMX MOAYIN. ( 0| = 6"

B noBcegHEBHOW YKU3HW U MPU U3YYeHWUN ApYriX
NpeAMeT OB:

BbINONHATL MNpeobpasoBaHNA U [eiCTBUA C
OYKBEHHbIMU BbIPXXEHUAMU, YUC/OBbIE KO-
aprUMeHTbI KOTOPbIX 3anucaHbl B CTaHAAPT-
HOM BUJE;

BbINONHATL NPeobpasoBaHnNsa  pauMoHasIbHbIX
BbIPKEHWIA MpWY  pelleHnn 3agad  apyrux
y4eOHbIX NpeAMETOB;

BbINO/HATL MPOBEPKY NpaBaonogobus ¢gusn-
YECKMX W XUMWUYECKMX (DOPMY/T Ha OCHOBE
CPaBHEHWSA Pa3MEPHOCTEN 1 BaNIEHTHOCTENA.

YpaBHEHNA N HEPaBEHCTBA

CB06OAHO OMepupoBaTb MOHATMAMM: YpaBHe-
HWe, HepPaBEHCTBO, PAaBHOCW/IbHbIE YPaBHEHUSA
W HepaBEHCTBa, YpaBHEHMWe, SBASHOLLEECS
CNeACTBMEM APYroro ypaBHEHWSs, YpaBHEHWS,
PaBHOCW/IbHbIE HA MHOXKECTBE, PaBHOCW/bHbIE
npeo6pa3oBaHNs ypaBHEHWI;

pellaTb pasHble BWAbl YpPaBHEHWIA U Hepa-
BEHCTB M UX CUCTEM, B TOM YMCNE HEKOTOPbIE
ypaBHeHuss 3 u 4 cTeneHeid, [pOGHO-
pauUMOoHanbHbIe 1 UpPaLMOHasIbHBIE;

3HaTb Teopemy BueTta ans ypaBHeHWid cTene-
HW BblILLIE BTOPOIA;

MOHMMaTb CMbIC/T TEOPEM O PaBHOCW/IbHBIX U
HEPaBHOCW/IbHbIX MPeobpa3oBaHMsAX YpaBHE-
HWI 1 YMETb X [OKAa3bIBaTb;

BMafeTb pasHbIMW METO4aMMW PELLEHNs ypaB-
HEHWIA, HEPaBEHCTB M MX CUCTEM, YMETb Bbl-
ompaTb METOA, PeLLeHNs 1 060CHOBbLIBATL CBOM
BbIGOP;

1CNO/b30BaTb METOA MHTEPBA/IOB A/1s1 peLue-
HUA HepaBeHCTB, B TOM u4ucne [ApOo6HO-
pauUMOHanbHbIX 1 BKIKOYaKOLWWMX B cebs mppa-
LIMOHaNbHbIE BbIpaXKEHMS;

pellatb anrebpaMyeckme ypaBHEHWUS W Hepa-
BEHCTBA U MX CMCTEMbI C NapaMeTpaMu anre6-
panyecKUM 1 rpauyecknM MeToAamu;
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— BfageTb pasHbIMM MeTofamMu [oKa3aTe/bCTBa
HepaBEeHCTB;

— peLuaTb YpaBHEHUS B LiefbIX YNCNAX;

— M306pakaTb MHOXKECTBA Ha M/OCKOCTK, 3afa-
BaeMble YpaBHEHUAMW, HepaBeHCTBaMU U KX
cucTemMamu,

B nosceHEBHON YKN3HM U NPU N3YHEHUI APYTUX

npegMeT O0B:

— COCTaBNATb W peLlaTb YpaBHEHWUS, HepaBeHCT-
Ba, MX CUCTEMbI NPU peLleHnn 3ada4y apyrux
y4eOHbIX NpeAMETOB;

— BbINOMHATL OLEHKY NpaBaonofobus pesysb-
TaToB, MOJTy4YaeMbIX NPU PELUEHUN Pa3INYHbIX
YPaBHEHWIA, HEPABEHCTB N UX CUCTEM MpU pe-
LUeHWM 3afa4 ApYrux y4ebHbIX NpeaMeTOoB;

— COCTaBNATb W pellaTb YpaBHEHWUA U HepaBeH-
CTBa C MapameTpaMu NpW pelleHnn 3agaqy
ApYyrnx y4ebHbIX NpeameTos;

— COCTaBNATb ypaBHeHMWe, HepaBeHCTBO WM UX
CUCTEMY, OMKUCLIBAIOLLME peasibHY0 CUTYya-
UMK MW NPUKNAHY 3afady, UHTepnpeTu-
poBaTb MOJyYeHHbIe Pe3y/bTaTbl.

PYHKLUUN

— CB060AHO OnepmpoBaTb MOHATUAMU: 3aBUCK-
MOCTb, (PYHKLMOHa/IbHAas 3aBUCUMOCTb, 3aBU-
CYMast 1 He3aBMCMMas NepemMeHHble, (YHKLMS,
CNoco6bl 3afaHns PYHKLMKN, aprymMeHT U 3Ha-
yeHune (YHKUMK, 0651acTb OnpegeneHns wu
MHOXECTBO 3HayeHUs (PYHKLUWN, HYNN (PYHK-
LMK, MPOMEXYTKN 3HAKOMOCTOSHCTBA, MOHO-
TOHHOCTb  (PYHKUMKW, Hambo/bllee W Hau-
MeHbLLEe 3Ha4yeHus,, YeTHOCTb/HEYETHOCTb
(OYHKLMKN, NEPUOANYHOCTL PYHKLUUK, rpagnk
(DYHKUMM, BepTMKa/bHasA, TOPU30HTa/IbHAS,
HaKNOHHas aCUMNTOTbI; rpatinuK 3aBUCUMOCTH,
He fBNAOLLEeNcs PYHKLMEN,

— CTPOMUTb rpauKkn PYHKUWUIA: NNHEAHOW, KBaj-
paTUYHON, [POBHO-/TMHENHON, CTENEHHON Npwu
pasHbIX 3HAYEHMAX MNOKasaTeNs CTeneHu,
y =|x];

— ucnosb3oBatb  NpeobpaszoBaHus  rpadmka
QyHKUMM y = f (x) [AN1S NOCTPOEHWA rpa-
(p1KoB yHKUMIA y = af (kx +b)+c;

— aHa/mM3MpoBaTb CBOWCTBA (YHKUMA W BUA
rpagmka B 3aBMCUMOCTM OT NapameTpoB;

— CBOOOAHO OrnepmpoBaTb MOHATUAMM: MOC/e-
[0BaTe/lbHOCTb, OrpaHWyeHHas nocnefoBa-
TeNIlbHOCTb, MOHOTOHHO BO3pacTaroLas wuau
ybblBatoLlad MocnefoBaTeIbHOCTb,  Mpesen
nocnefoBarTeslbHOCTH, apufmMeTnyeckas npo-
rpeccusi, reomeTpuyeckas Nporpeccus, Xxapak-
TEPUCTUYECKOE CBOWMCTBO apuU(IMETUYECKON ©
reoMeTprYecKoi Nporpeccuu;
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CMO/Ib30BaTb METO/, MaTeMaTM4ecKol WH-
AyKUMW ans BbiBoAa GopMyn, AoKasaTebCTBa
PaBEHCTB W HEPaBEHCTB, pelleHWst 3afay Ha
AEeNMMOCTb;

CCNeaoBaTh MOC/eaoBaTeNlbHOCTK, 3alaHHble
PEKYPPEHTHO;

pewaTb KOMOGVHMPOBaHHbIE 3afayn Ha apud-
METMYECKYHO 1 FTEOMETPUYECKYHO NPOrPECcCUi.

B noBcegHEBHOW YKU3HW U MPU U3YYEHWUN ApYriX
NpeAMeT OB:

KOHCTPYMpOBaTb W MCCNeaoBaTh (hYHKLNK,
COOTBETCTBYHOLUME pealbHbIM MpoLeccam W
SIBNEHUAM, WHTEPNPETUPOBaTh MONYyYEHHbIe
pe3ynbTaTbl B COOTBETCTBUM CO CMELMDMKONA
1ccneayeMoro npoLecca unm SBNeHns;
1Cnonb3oBaTh rpauKn 3aBUCUMOCTEA ANns
nccneaoBaHNs peasibHbIX NPOLIECCOB U siBfe-
HUIA;

KOHCTPYMpOBaTb M MUCCNeaoBaTb  (yHKLMK
npu pelleHnMn 3ada4y Apyrux y4yebHbiX npea-
MEeTOB, WHTEPNPEeTUPOBaTb MOMYYEHHbIE pe-
3ynbTaTbl B COOTBETCTBMM CO CMELUPUKOI
y4ebHOro npeameTa.

CTaTucTMKa 1 Teopms BepOSITHOCTelA

CB06OOAHO oOrnepupoBaTtb MOHATUSAMW: CTONO-
yaTble W KpYroBble Auarpammbl, Tabamupbl
[aHHbIX, CpefiHee apupmeTUYeCcKoe, MeanaHa,
Hambo/blluee WM HaMMeHbLUee 3Ha4YeHUs Bbl-
OopKM, pasmMax BbIOOPKM, AUCNEPCUs U CTaH-
[AapTHOe OTK/IOHEHWe, CryyaliHas W3MeHYU-
BOCTb;

BblGUpaTh Hambonee yaob6HbIA cnocob npea-
CTaBNeHUs MH(opMaLuKn, afekBaTHbIA  ee
CBOMCTBaM W LieNIIM aHa/In3a;

BbIUMCAATb UMC/IOBbIE XapaKTEPUCTMKUN Bbl-
bopKu;

CBO6GOAHO OnepupoBaTb MOHATUAMU: (haKToO-
puan yncna, NnepectaHoBKM, COYETaHUA N pas-
MeLLLeHMS, TPeyronbHUK Mackans;

CBO6GOAHO OMepupoBaTb MOHATUAMM: CNy4ait-
HbIA ONbIT, CMy4aiHbIA BbIOOP, WCMbITaHWe,
3NeMeHTapHoe cnyyaiHoe cobbiTne (Mcxom),
Knaccuyeckoe — OnpefesieHne  BepOSTHOCTU
CMy4aHOro co6bITUA, onepaumn Hag cnydan-
HbIMW COObITUAMW, OCHOBHbIE KOMOMWHATOP-
Hble opMy/bl;

CBO6GOAHO OMepupoBaTb MOHATUAMM: CNy4ait-
HbIA ONbIT, CMy4aiHbIA BbIOOP, WCMbITaHWe,
3NeMeHTapHoe cnyyaiHoe cobbiTne (Mcxom),
Knaccuyeckoe — onpefesieHne  BepOSTHOCTU
CMy4aiHOro co6bITUA, onepaumn Hag cnydan-
HbIMW COObITUAMW, OCHOBHbIE KOMOMWHATOP-
Hble opMy/bl;

3HaTb MPUMEPbI CMy4YaiHbIX BENIMYMH, W Bbl-
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YMCNATb UX CTATUCTUYECKME XapPaKTEPUCTUKM;

— 1CMosb3oBaTh (POPMY/ibl KOMOBUHATOPUKM MpK
peLleHn KOMBMHATOPHbIX 3ajay;

— pewaTb 3a4a4M Ha BblYMC/IEHNe BEPOATHOCTYU
B TOM YWMC/IE C UCMOJIb30BaHMEM (HOPMYII.

B nosceHEBHON YKN3HM U NPU N3YHEHUWN APYTUX

npegMeT O0B:

— MNpeacTaBNATb  UHMOPMALMIO O  peasibHbIX
npoueccax N SABNEHUSX CNocobom, afekBaT-
HbIM ee CBOWCTBaM W LieNIv UCCef0BaHuS;

— aHa/mM3MpoBaTb U CPaBHUBATb CTATUCTUYECKME
XapaKTepUCTUKM BbIGOPOK, MOMYYEHHbIX B
npouecce peLleHns NPUKNagHoOM 3adaydu, usy-
YEHWs peasibHOro SBNEHMS, pelleHns 3agadu
13 Apyrnx y4ebHbIX NpeameTos;

— OLEHMBATb BEPOATHOCTb pPeasibHbIX COObITUI 1
SBNEHUI B Pa3INYHbIX CUTYaLUSX.

TeKkcToBble 3a4a4K

— Pewwatb NpocTble U CNOXHbIE 3a7a4u, a TaKKe
3a/ja4un MOBbILEHHON TPYAHOCTU U BbIAENATb
NX MaTeMaTU4YecKyro OCHOBY;

— pacnosHaBaTb pasHble BUAbI U TWMbl 33jau;

— WCMO/b30BaTh pasHble KpaTkue 3anucu Kak
MOJEeNM TEKCTOB C/IOXHbIX 3a4ay M 3agad no-
BbILUEHHON CMIOXXHOCTU N8 MOCTPOEHUS MO-
NCKOBOW CXeMbl W peLleHust 3aaay, BblGupaTb
ONTUMA/IbHYIO A1 pacCMaTpMBaeMoil B 3afa-
ye CMTyaummn mMofesb TeKCTa 3afauu;

— pasnnyatb MoeNlb TeKCTa U MOAENb PeLLeHns
3afaun, KOHCTpyupoBaTb K OAHON MOgenu
PELUEHNSA C/IOXKHbIX 3aa4y pasHble MOoAenu
TeKcTa 3afauu;

— 3HaTb U MPUMEHATL TPX crnocoba noucka pe-
LWeHns 3agay (oT TpeboBaHUA K YC/IOBUIO U OT
YCNoBUS K TpeboBaHNO, KOMOVHUPOBAHHBIN);

— MOJENMPoBaTb PacCy)XAeHus npu Nnoucke pe-
LLEHWS 33a4 C MOMOLLbHO rpat-CXeMbl;

— BblAeNATb 3Tarnbl PeLIeHns 3agayv u copep-
YKaHve KaKaoro atana;

— YMeTb BblOMpaTb ONTUMa/IbHBIA METOA, peLle-
HUS 3aJa4n 1 0CO3HaBaTb BbIGOP METOA], pac-
CMaTpuBaTb pas3/INyHble MeTOAbl, HaxoAWTb
pasHble peLLeHns 3a4a4u, ecniv BO3MOXHO;

— aHa/M3MpoBaTb 3aTPyAHEHMS MPU  PeLIeHn
3ajauv;

— BbINOMHATL  pa3/IMyHble  Npeobpa3oBaHUs
NPeL/I0KEHHON 3afja4n, KOHCTPYMpOBaTb HO-
Bble 3aJa4yM 13 JaHHOW, B TOM 4mucne obpar-
Hble;

—  WHTEepPNpeTUpOBaTh BbIYUCIUTE/bHbIE PE3Y/lb-
TaTbl B 3aa4e, UccneaoBaTb MosiyYeHHoe pe-
LLeHVe 3aa4u;

— W3MeHATb YycnoBue 3afdady (KOAMyecTBEHHbIe
W  KayeCTBEHHbIE [aHHble), WCcCnefoBaTb
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N3MeHEHHOe Npeo6pa3oBaHHOE;

— aHa/M3MpoBaTb  BCEBO3MOXHblE  CUTyaLUK
B3aMMHOI0 PacrofioXeHns ABYX OOBLEKTOB U
N3MEHEHVE UX XapaKTePUCTUK MpuU COBMECT-
HOM [BWXeHUU (CKOPOCTb, Bpems, paccTos-
HVE) MNPV peLleHnn 3aa4y Ha ABWKeHWe ABYX
0ObEKTOB KaK B OfHOM, TaK WU B MPOTUBOMO-
NOXHbIX HarpaBneHnsX, KOHCTPYMpPoBaTb HO-
Bble CUTYaLM Ha OCHOBE M3MEHEHWS YCI0BUIA
3a7)aum Npw ABVXKEHUN MO PEKE;

— uUccnepoBaTb BCEBO3MOXKHbIE CUTyauum npu
PeLeHnn 3aa4 Ha [BMXKEHME MO peke, pac-
CMaTpuBaTb pasHble CUCTEMbI OTCYETA;

— peLuaTb pa3HOO6pasHble 3afaun «Ha 4acTu,

— peLuaTb 1 060CHOBbIBaTL CBOE peLleHue 3aau
(BblAENATL MaTeMaTUYeCcKytd OCHOBY) Ha Ha-
XOX[JEHWe YacTy Yncna 1 ymcna no ero Yactu
Ha OCHOBE KOHKPETHOro CMbIC/a Apoow;

— 0OBACHATb MAEHTUYHOCTb 3afay pasHbIX TU-
MoB, CBA3bIBAIOWMX TPU BeIMUUHBI (Ha pabo-
TY, Ha NOKYMNKW, Ha ABVXXEHWE), BbI4eNSATb 3TH
BE/IMYMHBI M OTHOLLEHWUA MEXAY HUMU, Npu-
MEHSATb UX MPY PeLLueHnn 3a4a4y, KOHCTPYMpo-
BaTb COOGCTBEHHbIE 33/1a4 YKa3aHHbIX TUMOB;

— BfafeTb OCHOBHbIMM METOAaMMN peLleHus 3a-
[ia4 Ha CMmecWn, Cnjasbl, KOHLEHTpauuu, uc-
Nosb30BaTb UX B HOBbIX CUTyaUMsiX MO OTHO-
LUEHMIO K M3YYEHHbIM B rpoLiecce 0byyeHns;

— pewaTtb 3aa4yn Ha MpPOLEHTbI, B TOM YUCTe,
C/TIOXKHble MNPOLEHTbI C 000CHOBaHWEM, WC-
Nnonb3ys pasHble CNOCoObI;

— peLwsaTb fIorMyeckmne 3afadn pasHbiMM Croco-
6amu, B TOM uucne, ¢ AByms 610KaMu u ¢
Tpems 6/10KamMn JaHHbIX C NOMOLLbIO Tabnuu;

— pewaTb 3a4a4n no KOMOGUHATOPUKE U Teopuwn
BEPOATHOCTEM HAa OCHOBE WCMO/b30BaHNS
N3y4YeHHbIX METOJ0B U 0OOCHOBbIBATbL peLLe-
Hue;

— pewaTb HEeC/OXHble 3afayn Mo maremarunye-
CKOW CTaTUCTUKE;

— OBNafeTb OCHOBHbIMW MEeTOAaMu peLLeHust
CHOXKETHbIX 33fay: apuMeTUYecKuin, anreo-
panyeckunin, nepebop BapMaHTOB, FreOMeTpuYe-
CKWUIA, rpathyeckunii, NPUMEHATb UX B HOBbIX
MO CPaBHEHWIO C N3YYEHHBLIMU CUTYaLMAX.

B nosceHEBHOM YKN3HM U NPU U3YHEHUIN APYTUX

npegMeT O0B:

— KOHCTpyMpoBaTb HOBble [/19 [JaHHOW 3ajayu
3afja4yHble CUTYaUMn C YH4eTOM peasibHbIX Xa-
PaKTePUCTUK, B HYAaCTHOCTU, MPU pPeLleHnn 3a-
[ia4 Ha KOHUEHTpaumu, yunTbiBaTb MI0THOCTb
BELLEeCTBa; pellaTb M KOHCTPyMpoBaThb 3ajaquu
Ha OCHOBE pPacCMOTPEHUS peasibHbIX CUTYa-
UM, B KOTOPbIX He TPebyeTcsd TOYHbLIN Bbl-
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YNCNUTESNbHbLIV Pe3ynbTarT;

— pewaTb 3aa4yn Ha [BWDKEHMe MO pPeke, pac-
CMaTpuvBasi pasHble CUCTEMbI OTCHETE;

— KOHCTpyMpoBaTb 3afayHble CUTyauuun, npu-
O1MKeHHbIe K peasibHON JeACTBUTE/IbHOCTW.

l‘eomeTpmquKme urypbl
CB060OAHO OnepmpoBaTb FEOMETPUYECKMM
MOHATMSAMW MPU PeLUeHUN 3afay 1 MpoBefe-
HUM MaTemMaTUYeCKNX PacCy X aeHui;

— CaMOCTOATe/IbHO (POpPMY/NMPOBaTL Onpesese-
HUS TeoMeTpUYecKnX (uryp, BblgBUraTb ru-
noTesbl O HOBbIX CBOWCTBaxX M MpU3HaKax
reoMeTpuYecknx uryp n 060CHOBbLIBATb MK
onposepratb 1x, 0606LaTh UM KOHKPETU3N-
poBaTb pe3y/ibTaTbl Ha HOBble K/acchl Uryp,
NMPOBOANTb B HEC/IOXKHbIX Cydasx Knaccugu-
KaLumio uryp no pasnnmyHbIM OCHOBaHUAM;

— UCCNefoBaTb YepTeXM, BKIKOYAs KOMOUHaLMK
(huryp, n3Bnekartb, UHTEPNPeTUPOBaTb U MNpe-
06pasoBbIBaTh MH(OPMaLuo, MpeacTaBieH-
HYIO Ha YepTexax;

— pewaTb 3ajayn reoMeTpUYeCcKOro Copepxa-
HWS, B TOM YuC/e B CUTyaumsx, Korga anro-
PUTM peLleHnst He crefyeT SIBHO U3 YC/oBus,
BbINOMHATL HEOOXOAUMbIE AN1S PeLleHns 3a-
[a4n  [JOnoSHUTENbHbIE MOCTPOEHUS, uUCChe-
[0BaTb BO3MOXHOCTb MPUMEHEHUS TEOPEM U
(hopMyn 4N1A peLleHns 3aay;

— (opmynuMpoBatb M A0KasblBaTb FEOMETpUYe-
CKue yTBepXAeHNS.

B nosceHEBHON YKN3HM U NPU U3YHEHUN APYTUX

npegMeT O0B:

— COCTaBNATb C WUCMO/b30BaHWEM CBOMCTB reo-
METPUYECKMX (Uryp MaTeMaTUYeCKme Moaenu
L)1 peLleHuns 3aaq NpakTUYeckoro xapakre-
pa 1 3a4a4y 13 CMEeXHbIX AWUCUWMNIWH, UCChe-
[0BaTb MOJyYeHHbIe MOLESIM U UHTepnpeTu-
poBaTb pe3ysbTar.

OTHoLLEeHUA

— BrageTb NOHATUMEM OTHOLWIEHWA KaK MeTa-
npeaMeTHbIM;

— CBOGOJHO OrMepmpoBaThb MOHATUAMM: PaBEHCT-
BO (huryp, paBHble Urypbl, paBeHCTBO Tpe-
Yro/IbHWKOB, MapaniensHoCTb MNPAMbIX, Mep-
NEHAVKYNAPHOCTb  MPAMbBIX,  YI/bl  MEXay
NPAMbIMU, NEPMEHANKYNAP, HaK/IOHHas, Npo-
ekuus, nogobue guryp, NogobHble GUrypsl,
NoA06HbIE TPEYTOIbHUKM;

— MCMNONb30BaTb CBOWCTBA NOA06OUS N paBEHCTBA
(huryp npu peLleHnn 3agad.

B nosceHEBHON YKU3HW U NPU U3YYeHUN Apyrnx

npegMeT O0B:

— WCMO/Ib30BaTb OTHOLUEHWS AJ19 NOCTPOEHUA U
NCCNeAoBaHNA  MaTemMaTU4yeckKnux  Mogenew
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00BEKTOB peanbHOM XXU3HMU.

13mMepeHunsi 1 BbIUMC/IEHMSA

— CB060AHO OnepupoBaTb MOHATUAMM [/IMHA,
nnowags, 06bLem, BeNMUMHA Yria Kak Benn-
YMHaMM, WCMOMb30BaTb PaBHOBE/IMKOCTb U
PaBHOCOCTAB/IEHHOCTb MPU PeLLeHNN 3a4a4 Ha
BbIYWC/IEHNE, CAMOCTOATE/IbHO MOMlydaTb U
MCNosb30BaTh  (YOPMY/bl  ANS  BbIUUC/IEHWI
nnowagein n o6LeMoB ¢uUryp, cBo604HO one-
pUpoBaTh LUMPOKMM HAGopOM (hOpMYN Ha Bbl-
YMCNIEeHVEe MPU PeLeHnN CNOXHbIX 3ajad, B
TOM 4mcrnie 1 3afa4y Ha BblYMC/IEHVE B KOMOK-
HauuaX OKPY)KHOCTU W TPEYyrosibHUKa, OK-
PYXHOCTU N YeTbIPeXyrofibHNKa, a Takke ¢
NPUMEHEHVEM TPUrOHOMETPUMN;

— CaMOCTOATe/IbHO POPMY/NMPOBATL FMNOTE3bI U
NPOBEPSATb UX JOCTOBEPHOCTb.

B nosceHEBHOM YKN3HM U NPU U3YHEHNIN APYTUX

npegMeT O0B:

— CB0O6GOAHO ornepupoBaTb (hopmynamu npu pe-
LUeHMM 33a4 B ApYrmx y4ebHbIX npegmerax u
npy NPoBeAEHNN HEOOXOAMMbIX BbIYUCIEHWIA
B peasibHOM YKU3HWN.

["'eomeTpuYecKme NocTpoeHUs

— OnepupoBaTb MNOHSATUEM Habopa 3MEMEHTOB,
OnpeaenstoLwmx reoOMeTPUYECKYHO (urypy,

— BnafeTb HabopoM METOAO0B MOCTPOEHWUN LMp-
Ky/leM U NIMHEKON;

— MpoBOAUTL aHa/IN3 N Pea/IN30BbIBaTb 3Tallbl
peweHna 3agady Ha NOCTPOEHNE.

B noBcegHEBHOW YKU3HW 1 NPU U3YYeHUN ApyrixX
NpeAMeT OB:
—  BbIMO/HATb MOCTPOEHNS HA MECTHOCTY;

— OLeHMBaTb pa3mepbl peasibHbIX 0OBEKTOB OK-
py)KatoLero mupa.

Mpeobpa3oBaHus

— OnepupoBaTb [ABWKEHUAMU U Mpeobpas3oBa-
HUSAMW KaK MeTanpegMeTHbIMU MOHATUSAMMK;

— OrnepupoBaTthb MOHATMEM [BWXKEHUS U NPeod-
pa3oBaHMa nogobmus ans 060CHOBaHWiA, CBO-
604HO BfafieTb NpueMammn NOCTPOEHNS PUryp
C MOMOLLbI [BWKEHWUA W NpeobpasoBaHUs
nogobus, a Takke KOMOMHALMAMUN ABUXKEHWIA,
[BWKEHWIA 1 Npeobpa3oBaHuii;

— UCMNONb30BaTb CBOWCTBA [ABWMXXEHWIA N MPeo6-
pas3oBaHUn AN NpoBefeHNs 060CHOBaHUSA
[0Ka3aTeNibCTBa YTBEPXKAEHNIA B TeOMETPUN U
ApYrnx y4ebHbIX npegmetax;

— N0/b30BaTbCA CBOMCTBAMMU [BWKEHWUIA U MNpe-
06pa3oBaHuii MNpu peLLeHnm 3a4au.

B nosceHEBHON YKU3HW U NPU U3YYeHUN Apyrnx

npesMeT OB:
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— TNPUMEHSATb CBONCTBA ABVXXEHWIA N NPUMEHATD
noao6me Ans NOCTPOEHMI N BbIYMUCIEHWIA.

BeKTOpb! 1 KOOPAMHATbI Ha NI0CKOCTH

— CB060AHO OnepupoBaTb MOHATUSMWU BEKTOP,
CyMMa, Pa3HOCTb BEKTOPOB, MNpOW3BeAeHNe
BEKTOpa Ha 4uC/Oo, CKa/IiPHOEe Mpou3BefeHue
BEKTOPOB, KOOPAMHATbl Ha MJI0CKOCTU, KOOp-
AMHATbLI BEKTOPA,;

— B/afeTb BEKTOPHbIM U KOOPAUHATHLIM METO-
[JOM Ha MNOCKOCTU [/1 pelleHns 3afay Ha
BbIYMC/IEHNE N [JOKA3aTeNbCTBa,;

— BbINO/HATL C MOMOLLbIO BEKTOPOB M KOOPAU-
HaT [0Ka3aTe/lbCTBO M3BECTHbIX eMY eOMeT-
prYecKnx hakToB (CBOMCTBA CPEAHMX NNHWIA,
TEOpeM O 3ameyvaTte/lbHblIX TOYKax M T.M.) U
nosly4aTb HOBblE CBOMCTBA M3BECTHBIX PUIYp;

— UCNOJb30BaTb YpaBHEHUS uryp Ana pewle-
HUA 3ada4 M CaMOCTOATENbHO COCTaBNATb
YpaBHEHUA OTAENbHbIX NIOCKMX (Uryp.

B nosceHEBHON >KN3HW U NPU U3YYeHUN Apyrnx

npegMeT O0B:

— WCNOJb30BaTh MOHATUS BEKTOPOB M KOOPAU-
HaT /19 pelleHWs 3adad no Qu3nke, reorpa-
(hunn 1 Apyrum y4ebHbIM NpegmeTam.

VicTopusa maTemaTnKum

— ToHUMaTb MaTemMaTuKy Kak CTporo opraHm3so-
BaHHYIO CUCTEMY HaY4HbIX 3HAHWUIA, B YACTHO-
CTW BnajeTb NpefcTaBNeHUs MU 06 akcMoma-
TUYECKOM MOCTPOEHUN TEOMETPUM U NepBUY-
HbIMW NPeACTaBNEHNSMN O HEEeBK/IMAOBbIX
reoMeTpusXx;

— paccMmaTpuBaTb MaremMaTuKy B KOHTEKCTe MC-
TOpUM  PasBUTUA LMBUIU3ALUM U UCTOPUK
pasBUTUA HayKu, NOHMMATb POJib MaTeMaTUKM
B pa3suTun Poccun.

MeToabl MaTeMaTUKu

— BrageTb 3HaHMAMM O pas/IMyHbIX MeTohdax
0060CHOBaHMNA 1 OMPOBEPXKEHMSI MaTemaTtunye-
CKMX YTBEPXKAEHUA N CaMOCTOSATENbHO MNpK-
MEHSTb UX;

— BfafeTb HaBblKaMW aHa/in3a YC/oBUs 3agadu
N onpefeneHns, NOAXOAANX AN peLLeHns
3aja4 M3y4eHHbIX MeTOO0B WU UX KOMOUHa-
Li;

— XapaKTepu3oBaTb MPOU3BeLEHNS UCKYCCTBa C
YYeTOM MaTemMaTU4ecKnx 3aKOHOMEepPHOCTeN B
npupoge, UCMosb3oBaTb MaTemaTnyeckme 3a-
KOHOMEPHOCT/ B CaMOCTOSATE/IbHOM TBOpPYe-
CTBE.

Copep>xaHue yye6HOro npeameTa ¢ yKasaHuem hopM opraHmnsaumumn yuebHbIX 3aHATUI, OCHOB-
HbIX BUOB eATeIbHOCTU
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MATEMATUKA 5—6 Knacchl (350

4)

HasBaHue pasgena (Tembl)

dopma opraHmzaunii yyebHbIX 3aHATUIA, OC-
HOBHbIX BU/0B AeSATENIbHOCTH

1

2

1. HatypasibHble yncna (50 v)

HaTypanbHbli pag. JecATUYHas cucTemMa cumc-
neHmnsi. ApugmeTnyeckmne LencTBms ¢ HaTypasib-
HbIMU  yncnamu. CBOWCTBA apUPMETUYECKMX
[eCTBUIA. MOHATVE O CTENeHW C HaTypasibHbIM
nokasatenem. Keagpar u Ky6 umcna. Ywmcnosble
BbIPXKEHWS, 3HAYEHME YMC/IOBOIO BbIPaXKEHMS.
MopsgoK [AENCTBUIA B YMCMOBLIX BbIPAXKEHUSIX,
MCNO/Mb30BaHMe CKOOOK. PelleHMe TeKCTOBbIX
3a7a4 apnmMeTUYecKMMK criocobamn. Jenutenm
N KpaTHble. Hambonblwunii  06LWWIA  fenunTensb;
HavMeHbllee obulee KpaTHoe. CBOWMCTBa Aenu-
mMocTu. [MpusHaku fenumocTtu Ha 2, 3, 5, 9, 10.
lNpocTble 1 cocTaBHble Yncna. Pa3noXeHue Ha-
TYPa/IbHOrO Yncna Ha NPoCTble MHOXMTENN. e-
NeHne C OCTaTKOM

OnucblBaTb CBOWCTBA HaTypasibHOro psga. Yu-
TaTb W 3anucbiBaTb HaTypasibHble YK1CNa, CpaB-
HMBaTb M ynopsgoumBatb UX. BbIMNONHATL Bbl-
YMCNIEHUS C HaTYPa/IbHbIMK YMCaMU; BbIYUCATD
3Ha4yeHunsa cteneHein. PopmMyMpoBaTb CBOMCTBA
apuUMeTUYECKNX [ENCTBWIA, 3anucbiBaTb UX C
NMoMOLLbIO OYKB, Npeobpa3oBbiBaTb Ha UX OCHOBE
YMCNOBble BbIPKEHUA. AHa/IM3MpoBaTb M OC-
MbIC/IBaTb TeKCT 3agaum, nepe-
(hopMyNMpoBaTb YCNOBUe, U3BMEKATb HEOOXO-
AMMYIO0 MHGOPMaLMIO, MOAEe/IMPOBaTb YC/I0BUE C
MOMOLLbIO CXEM, PUCYHKOB, peasibHbIX NpeamMe-
TOB; CTPOUTb JIOTMYECKYHO LIEMOYKy paccyxpe-
HWUI; KPUTUYECKM OLIEHMBATb MOJyYeHHbIA OT-
BEeT, OCYLLECTB/IATb CaMOKOHTPO/b, MPOBEPss
OTBET Ha COOTBETCTBME YCN0BUIO. DPOPMYNINPO-
BaTb ONpefeNieHns AefMTens nU KpaTHoro, npo-
CTOr0 4Ymcna M COCTaBHOIO 4wmcrna, CBOWCTBA U
NpU3Haky gennmocTun. JJoKasbiBaTb M OMpoBep-
raTb C NMOMOLLbIO KOHTPNPUMEPOB YTBEPXKAEHUS
0 genumMocTtun umcen. Knaccmguumposatb Haty-
pasibHble Yncna (YeTHble U HEYeTHble, MO OCTaT-
Kam OT fiefleHNsA Ha 3 U T. 1.).

WccnegoBaTb npocTelllne 4YMCNoBble 3aKOHO-
MEPHOCTM, MPOBOAUTL YMC/IOBbIE 3KCMEPUMEHTBI
(B TOM 4mCne ¢ UCNOMb30BaHNEM KaslbKyNATOPa,
KOMMbIOTEPa)

2. Apobu (120 v)

OObIKHOBEHHbIe  Apo6u. OCHOBHOE CBOMCTBO
apo6n. CpaBHeHVWE O0ObIKHOBEHHbIX [APOGEN.
ApuimeTnyeckmne LeicTBuA ¢ 06bIKHOBEHHbLIMY
Apobsimn. HaxoxaeHne 4acTu OT LEenoro n Le-
NOro no ero vactu. AdecAtuyHble apobu. Cpas-
HEHWe [ecATUYHbIX Apober. ApupmMeTnyeckme
[eCTBUA C AeCATUYHbIMKU fpobsmu.  Tpeg-
CTaB/ieHWe AeCATUYHON apobu B BUAE O6bIKHO-
BEHHOW Apobu 1 0ObIKHOBEHHONW B BUAe Aecs-
TUYHON. OTHOWeHKWe. [ponopuus; OCHOBHOE
CBOMCTBO nponopuun. MpoLeHTbI; HaxoXaeHue
MPOLEHTOB OT BE/IMYMHbLI U BENNYUHBLI MO ee
NPOLEHTaM; BblpaXKeHWe OTHOLLUEHUS B MPOLIEH-
Tax. PelleHMe TEKCTOBbIX 3afay apugmeTunye-
CK1MKM cnocobamu

MogenupoBaTb B rpafMu4eckoin, NpeaMeTHOM
(hopme MOHATUA U CBOWCTBA, CBA3aHHbIE C MOHS-
TeM 06bIKHOBEHHOIN Apobu. dopmympoBaTs,
3anuncbiBaTb C MOMOLB0 OYKB OCHOBHOE CBOW-
CTBO 06bIKHOBEHHOW Apo6u, npasuna fecTBUiA C
06bIKHOBEHHbIMY p0o6sMK. [peobpa3oBbiBaTb
06bIKHOBEHHbIE ApO6W, CpaBHMBATL W YMNOPSA0-
4ymBaTb MX. BbINO/HATL BbIYUCIEHNS C 06bIKHO-
BEHHbIMK Apobsamu. YuTaTb M 3anucbiBaTb fe-
CATUYHbIE [pobun. [MMpeAcTaBNsATb O0ObIKHOBEH-
Hble Apobu B BUAE AECATUYHbLIX U AECATUYHbIE B
BUAE OObIKHOBEHHbIX; Hax0AWUTb [eCATUYHbIE
NpUeMXeHNsi 06bIKHOBEHHbIX Apobeil. CpaBHU-
BaTb 1 YNOpPSA0UMBaTb AeCATUYHbIE ApO6U. Bbl-
MOJHATb BbIYUCNEHUA C JECATUYHBIMU APO6AMM.
icnonb3oBaTb 3KBMBAJIEHTHbIE MPeACTaBIEHUA
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APOOHbIX YMCeN NPU UX CPaBHEHUM, MPU BblYMC-
NeHnsX. BbINO/HATL NPUKUAKY U OLEHKY B XO[e
BblUMCNEHNA. OOBACHATb, YTO TaKOe MPOLEHT.
MpefcTaBiATb MNPOLEHTHLI B BUAe Apobeit 1 apo-
o6n B BMAe NpoueHToB. OCYLLEeCTBNATL MOUCK
nHpopmayun (8 CMI), cogepxkalleil AaHHble,
BbIp2XKEHHbIE B MPOLEHTaX, WHTEPrpeTUpoBaTh
nx. MpuMBOAUTL MpPUMEPbI  UCMO/b30BaHUS OT-
HOLLEHWIA Ha MpakTuke. PewaTb 3a4a4v Ha npo-
LIeHTbI 1 Apobn (B TOM YKCe 3a4a4M U3 peasibHoM
NPaKTMKK), UCMOoMb3ysd MNpY  Heob6XoAMMOCTU
Ka/lbKy/NATOP; MCMO/b30BaTh MOHATMS OTHOLLE-
HUA 1 NPOMOPUMN MPU peLleHnn 3adady. AHasu-
31MpoBaTb M OCMbIC/IMBATb TEKCT 3a4auyu, nepe-
(hopMynIMpoBaThb YCMoBUe, N3BMEKaTb HE06XOo-
AMMYIO0 MHOPMaLMIO, MOfEe/IMPOBaTb YC/I0BKE C
MOMOLLbIO CXEM, PUCYHKOB, peasibHbIX Npeame-
TOB; CTPOMUTb JIOTMYECKYHD LIENOYKY paccyje-
HWUI; KPUTUYECKM OLIEHMBATb MOJyYeHHbIA OT-
BEeT, OCYLLECTB/IATb CaMOKOHTPO/b, MPOBEPss
OTBET Ha COOTBETCTBME YCNOBUIO. [MpoBOAUTL
HEC/OXHbIe MCCNef0BaHNs, CBA3aHHbIE CO CBOW-
CTBaMM APOGHBIX YKCesl, OMUPasiCb Ha YMUCI0BbIE
3KCMEPUMEHTBI (B TOM YKC/e C UCNOb30BAHNEM
Ka/IbKYNIiTOpa, KOMNbOTepa)

3. PaunoHasibH

ble yncna (40 y)

MoNoXnUTeNbHbIE U OTpULATE/IbHbIE YKCA, MO-
Aynb uncna.  M3o6paxkeHre uynces TOUYKamu
KOOpPAWHATHOM NPsSIMOM; reoMeTpuyeckas WH-
TepnpeTauus Moayns ymcna. MHOXeCTBO LefbIX
yncen. MHOXECTBO  pauMOHa/IbHbIX — YuMCen.
CpaBHeHMe paumoHanbHbIX uncen. Apudme-
TUYeCKMe [eiCTBUA C pauMoHasIbHbIMK YKncna-
mu. CBOMCTBa apUIIMETUYECKNX LeACTBUIA

MpuBOANTL NPUMEPbLI UCMO/b30BAHUA B OKpPY-
XKatoWwem MUpe MOJSOXUTENbHLIX U OTpuLaTeNb-
HbIX yucen (Temnepatypa, BbIUIPbIL — MPOWT-
PbILU, BblILLE — HUXXE YPOBHSA MOps U T. n.). L30-
OpakaTb TOYKaMM KOOPAMHATHOM nNpsMOi no-
NOXWTENbHbIE N OTpULATE/IbHbIE PauyOHa/IbHbIE
yncna. XapakTepm3oBaTb MHOXECTBO LE/bIX
ymcen, MHOXECTBO palMOHabHbIX uyucen. dop-
My/IMpOBaTb M 3anucbiBaTb C MOMOLLbIO OYKB
CBOWCTBa AENCTBUIM C pauMOHa/IbHbIMU YMCIaMK,
NPUMEHATbL 414 Npeobpa3oBaHMst YUCIOBbIX Bbl-
paxeHnii. CpaBHMBaTbL U ynopsagovmBaTb pa-
LMOHa/IbHbIE YMCNa, BbIMNO/HATL BbIYUC/IEHNSA C
paLMOoHa/IbHbIMUW YMCIaMu.

4. N'3mepeHns, NpubavmKeHnst, OLEHKN.

3aBMCMMOCTIU Mexay BenuynHamu. (204)

MprMepbI 3aBUCUMOCTEN MEXLY BeNMYMHAMM
CKOpPOCTb, BpeMs, paccTOosHWe; MNPOU3BOAY-
TeNbHOCTb, Bpems, paboTa; LeHa, KOoNn4yecTBo,
CTOMMOCTb 1 Ap. MNpeacTasneHre 3aBUCUMOCTeN
B BuUZe hopmys. BblumcieHuns no opmynam.

PelLeHne TEKCTOBbIX 3afa4y apuPMETUYECKU-
MU criocobamu

BblpaxkaTb OQHV efuHULbI U3MEPEHUS BESN-
YMHbI B ApYrnx eguHuuax (MeTpbl B KUIOMETpax,
MWHYTbI B Yacax v T. 1.).

OKpyrnAaTb HatypasbHble Ynucna U AecATuy-
Hble Apo6u. BbINOMHATL NPUKUAKY U OLUEHKY B
X0/l BbIYMC/IEHWIA.

MogennpoBaTb HEC/I0XHble 3aBUCUMOCTU C
MOMOLLbIO (POPMYN; BbIMOJIHATL BbIYWUCIEHNSA MO
(hopmynam.

cnonb3oBaTb 3HAHWA O 3aBUCUMOCTAX MeX-
[y BeMymHamMu (CKOpPOCTb, BPEMS, PaccTosiHUE;
paboTa, NPon3BOAMUTENIbHOCTb, BPEMS U T. M.) NpU

PeLLeHNN TEKCTOBbIX 3aauy
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5. DnemeHTbl anrebpsbl (25 y)

Vcnonb3oBaHue 6yKB Ans 0603HAYEHUS Y-
cen, A4/18 3anmcy CBOWCTB apuPMETUYECKMX Ael-
CTBWIA.

ByKBeHHble BblpaXXeHUsA (BbIPXXEHUs C mne-
pemMeHHbIMK). YUncnoBoe 3HayeHVe OYKBEHHOrO
BbIpaXKeHus.

YpaBHEHME, KOpPeHb YypaBHeHUs. Haxoxae-
HMe Hen3BeCTHbIX KOMMOHEHTOB apufmetnye-
CKUX OENCTBUIA.

JeKapToBbl KOOpAWHATLI Ha njockocTu. [lo-
CTPOeHME TOYKW MO ee KoopAuHaTam, onpejene-
HVe KOOPAMHAT TOYKM Ha MI0CKOCTY

UnTtaTb 1 3anucbiBaTb OYKBEHHbIE BblpaXKe-
HWSA, COCTaBNATb GYKBEHHbIE BbIPaXXEHUS MO YC-
NnoBMsAM 3aaad.

BbIUNCNATbL YNCNOBOE 3HAYEHMEe GYKBEHHOIO
BbIPaXXeHNS MpK 3aaHHbIX 3HAUYEHUSX OYKB.

CocTaBNATb ypaBHEHWA MO YCMOBMSM 3afau.
PelwiaTb NpocTeiLLne ypaBHEHNS HA OCHOBE 3aBU-
CUMOCTE MeXAy KOMMOHEeHTaMU apudMeTnYe-
CKUX OENCTBUIA.

CTponTb Ha KOOPAMHATHOW NMOCKOCTU TOYKM
N urypbl No 3agaHHbIM KoopAuMHaTam; onpepe-
NATb KOOPAMHATLI TOUEK

6. OnucartenbHasa ctaTucTmka. BeposTHocTb. KombuHatopuka (20 4)

MpencTaBneHne faHHbIX B BUAe Tabnuu, auna-

rpaMm.

MMoHsTME O CNy4YaiHOM OMbITe U COObLITUN.
[ocToBEpHOE N HEBO3MOXKHOEe cobbITuA. Cpas-
HEHWe LIaHCOoB.

PelleHne KOMOUHATOPHbLIX 3a4a4 nepebopom
BapuaHToB

3Bnekatb MH(opmauuo n3 tabnuy n gua-
rpamm, BbINOSHATL BbIYMC/IEHNSA MO Tab/IMYHbIM
[aHHbIM, CpaBHMBAaTb Be/NYUHbI, HaXOAUTb
Hamb0/bLLME N HaMEHbLUVE 3HAYEHNS 1 ap.
BbINOMHATL CO60p WH(OPMALMN B HECOXHbIX
cnydasix, NpPeAcTaBfAaATb WMHGOpMauMio B BUAe
Tabnmy, U guarpaMm, B TOM 4Yucfie C MOMOLLbIO
KOMMbIOTEPHLIX MporpaMmM. MpuBoanTbL NpuMe-
pbl CMyYaiHbIX COObITWIA, JOCTOBEPHbIX U HEBO3-
MOXHbIX COObITUIN. CpaBHUBATb LUAHCbl HacTyn-
NeHnsi COObITUIA; CTPOUTL peyeBble KOHCTPYKLNM
C MCMo/Ib30BaHNEM CNOBOCOYETaHMIA 6onee Bepo-
ATHO, Ma/IOBEPOSTHO M Ap. BbINONHATL nepe-
Oop BCEX BO3MOXHbIX BapWMaHTOB [/18 MnepecyeTa
0ObEKTOB MM KOMOMHAUWIA, BblAeNATb KOMOU-
Hauuu, 0TBeYaroLLme 3aaHHbIM YC10BUSM

7. HarnagHaa r

eomeTpusa (45 v)

HarnagHble npeactaBneHns o urypax Ha nioc-
KOCTW: npamas, OTpPe3oK, fyd, Yron, fiomMaHas,
MHOIOYr0/bHWK, MNPaBU/IbHbIA MHOrOYro/ibHUK,
OKPY>KHOCTb, Kpyr. YeTbIpexyronbHuK, npsmo-
YroNbHUK, KBagpat. TpeyrofibHUK, BWUAbl Tpe-
YroNibHUKOB.  V1306paXkeHne  reomMeTpuyecKmX
(uryp. B3avMHOe pacnonoxeHvie AByX NpsAMbIX,
[BYX OKPY)XHOCTeW, MPAMOA M OKPY>KHOCTW.
[nvHa oTpeska, nomaHoW. [lepumeTp MHOro-
YrofbHUKa. EgnHULbI n3mepeHns annHel. V3me-
peHve AVHbI 0TPe3Ka, NOCTPOeHMe OTpe3Ka 3a-
[aHHON [ANVHbI. Yron Buabl yrnos. 'pagycHas
Mepa yrna. MIamepeHve 1 NMocTPOEHUE YroB C
NMOMOLLLbIO TpaHCMopTUpa.

MMoHATMe nowaan urypsl; eauHULbl n3Me-
peHusa nnowaan. MNnowanb NPAMOYronbHUKa u
nnowanb Keagpara. PaBHOBeMKMe QUrypsbi.

HarnagHble npeactaBfieHUA O MPOCTPAHCT-
BEHHbIX (hurypax: Ky6, napannenenvnes, npus-
Ma, nupamuga, wap, cjepa, KOHYC, LMWIUHAP.
306paxkeHre NPOCTPaHCTBEHHbIX (uryp. Mpu-

Mepbl CeYeHunid. MHOrorpaHHUKK, NpaBU/IbHbIE

Pacno3HaBaTb Ha 4YepTexxax, pUCyHKax u mofe-
NAX reoMeTpuyeckne urypbl, KOHQUrypaumm
¢uryp (n1ockue v NPoCTpaHCTBeHHbIE). [punBo-
AVTb NPUMepbl aHASIOr0B FreOMETPUYECKUX (hUryp
B OKpyXatowem mupe. 306paxaTb reometpu-
Yeckue (Urypbl U X KOHQUrypawuum oT pyku u ¢
NCMO/b30BAHNEM  YEPTEXHbIX  WHCTPYMEHTOB.
N306paxaTb reoMeTpuyeckue urypbl Ha KieT-
yaToin bymare. VI3mMepsiTb C NMOMOLLbIO MHCTPY-
MEHTOB WM CpaBHMBATbL A/IMHbLI OTPE3KOB W Besu-
YMHbI YrnoB. CTPOUTb OTPE3KN 3afaHHOM /INHBI
C NOMOLLbIO IMHENKN W LUPKYNS U Yrbl 3afaH-
HOI BeMIMYMHbI C MOMOLLbI TpaHcrnopTupa. Bbl-
paxkaTb O4HW efuHWLbl U3MepPeHNUs O4JIMH 4Yepes
Apyrve. BbluuciAaTb MoOWaanM KeajpaToB W
NPSAMOYTO/IbHUKOB, UCMO/b3yA POPMY/bI NJIoLa-
[V KBagparta v nnaowaamn npsMoyrosibHuKa.

BbipaXaTb 04HV efuHWLbI U3MepeHus nJo-
LLaau Yepes apyrue.

3rotaBnuBatb MPOCTPAHCTBEHHbIE (DUrYpbI
13 pa3BepToK; pacrno3HaBaTb pa3BepTKy Kyba, na-
pannenenunesa, nupamuabl, LUIVHAPA U KOHYCa.
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MHOrOrpaHHuKW. Tpumepbl pPa3BepTOK MHOrO-
rPaHHMKOB, LM/IMHAPA N KOHYCa.

MoHATMe 06bema; eanHULbI 06beMa. O6beM
NPAMOYro/IbHOro  Mapasnsenenvnesa U 06bem
Kyba.

lMoHATe 0 paBeHcTBe (uryp. LleHTpasibHas,
oceBas 1 3epKasibHas cCUMMeTpuK. 306paxeHne
CUMMETPUYHBIX Uryp

PaccmaTtpuBaTb NPOCTeiLUME CevyeHuUs npo-
CTPaHCTBEHHbIX  (PUryp, Mosly4yaeMble  NyTeM
NpPeaMETHOrO WAN KOMMbIOTEPHOT0 MOAENNPOBa-
HUS, ONpesensaTb UX BUA,

BbIuncnaTb 06beMbl Kyba 1 NPAMOYro/ibHOro
napannenenunesa, Ucnonb3ys opmysnbl 06bema
Kyba 1 obbema NpsMOYrosibHOro napassnenenu-
nega. BblpaxaTb OOHU eAuHWUbBI U3MEpPeHUs
o0b6beMa Yepes apyrue.

WccnepgoBaTb M onucbiBaTb CBOWMCTBA reo-
MeTpuYeckux uryp (NI0CKMX 1 NPOCTPaHCTBEH-
HbIX), WCMNO/b3YS 3KCMNEepUMEHT, HabnoaeHMe,
n3mepeHve. MogennpoBatb reoMeTpuyeckme
06beKTbI, UCNOMb3Ya Bymary, NNacTUINH, NPOBO-
NoKy v ap. Micnonb3oBaTb KOMMbIOTEPHOE MOJe-
NNPOBaHNE W 3KCMEPUMEHT AN U3ydeHus
CBOWCTB reOMETPUYECKNX OOBEKTOB.

HaxoauTb B OKpyXaloLeM Mupe Naockue u
NPOCTPaHCTBEHHbIE CUMMETPUYHBIE (PUTYpbI.

PewaTb 3afa4n Ha HaxoX[eHve 4/IMH OTpes-
KOB, MEPVMMETPOB MHOrOYro/IbHUKOB, rpPagyCHOWA
Mepbl YrnoB, nJowageii KBafpaTtoB W MNpsMO-
Yro/ibHAKOB, 06bEMOB KyO0B M MPAMOYrO/IbHbIX
napannenenunesos, Kyba. BblgenaTb B yCN0BUK
3afjaun faHHble, He0OX0AMMbIE AN1S ee pPeLLeHNs,
CTPOUTb JIOTUYECKYHO LEMOYKY PacCyXAeHui,
COMOCTaBNATb MOJTyYeHHbIN pPe3ynbTaT C YC/0BU-
em 3ajaun.

N306paxaTb paBHble (Urypbl, CUMMETPUY-

Hble Urypsl

Peseps BpemeHn - 30 4

AJICEBPA 7-9 KJIACCHbI (3154)

1. [elictBuTenbHble yncna (15 v)

PaclupeHe MHOXKECTBa HaTypa/lbHbIX 4KMCen
[0 MHOXECTBA Lie/blX, MHOXECTBA Lie/bIX YnCen
[0 MHOXECTBa paLyOHa/bHbIX. PaunoHanbHoe

UMCNO KaK OTHOLLEHWe —, rae T— uenoe

4ncno, a N — HaTypasbHOE YMCIO.

CreneHb C LeNbIM MokasateneM. KBafpaTHbIi
KopeHb M3 umcna. KopeHb TpeTbeil CTEMneHw.
MoHATHe 06 MppauyoHanbHOM yuncne. Vippauwo-

Ha/IbHOCTb unCna V2 1 HeCcoM3MepUMOCTb CTO-
POHbI W AnaroHanu Keagpata. JecATu4YHble npu-
ONVKEeHMS MppaLMoHabHbIX Yncen. MHOXXeCTBO
[EeCTBUTENIbHBIX YnCen; NpeacTaBneHne AeincT-
BUTE/IbHbIX 4YuCeNl B BUAE OECKOHEYHbIX [decs-
TUYHbIX Apo6ei. CpaBHEHWE [AeNCTBUTENbHBIX
yncen. B3aMMHO OAHO3HA4YHOE COOTBETCTBME
MeXAy AeNCTBUTENbHbIMA YMCNaMU U TOYKaMM
KOOpAWHATHOW NpsMOK. YMCNoBble MPOMEXYT-

OnuncblBaTb MHOXECTBO Le/bIX YMCEN, MHOXe-
CTBO paLMOHa/IbHbIX YMCENl, COOTHOLUEHUE MEX-
Ay 3TMK MHOXecTBamu. CpaBHMBaTb U yrnops-
[04MBaTb pauuoHa/IbHbIE YACNA, BbIMOHATL Bbl-
YUCNIEHWS C  paumMOHaIbHbIMK  YMCNaMu, Bbl-
UYNCNATb 3HAYEHWNA CTEMEHEN C LefbIM nokasaTe-
nem. dopmMynupoBaThb OrnpeeneHne KeagpaTHo-
ro KOpHf wu3 uucna. Mcnonb3oBaTb rpafuk
QyHKUMM y = X° [0 HaXOXAEHWS KBaapaTHbIX
KOpHEN. BblUMCNATb TOYHbIE WU MPUBIVKEHHbIE
3HAYEHNS KOPHeW, MCNonb3ys Mpu Heob6XoamMMo-
CTW Ka/lbKynisiTop; MPOBOAUTL OLEHKY KBajpar-
HbIX KOpHel. PopmMynMpoBaTb OMpeaeneHne
KOPHS TPETbeN CTENeHW; HaXOANTb 3HAYEHUA Ky-
OMYECKNX KOPHER, npy HeobX0AMMOCTM UCMNOSb-
3ya Kanbkynatop. MpuBoguTb NpuMepbl Mppa-
LMOHa/IbHBIX YunCen; pacno3HaBaTb pauuoHaslb-
Hble W MppaunoHasibHble YKUCNa; M306paXkaTb
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KW: WHTepBas1, OTPE30K, NyY.

ymcna TOYKaMU KOOpAMHATHOW npsmMoin. Haxo-
ANTb OECATUYHbIE NPUONMKEHUS pPaLMOHabHbIX
N MppaLMOHabHbIX YNUCEN; CpaBHUBATb W YMo-
pagounBaTb [AeNCTBUTENbHbIE 4ucna. Onuckl-
BaTb MHOXECTBO AEWCTBUTENbHbIX uuncen. Wc-
No/b30BaThb B NMUCbMEHHOW MaTeMaTUYECKON pe-
4yn 0603HaYeHMsT U rpaduyeckne n3006paKeHNs
YMCNOBbIX MHOXECTB, TEOpPeTUKO-
MHOXECTBEHHYH CUMBOJINKY.

2. \amepeHus, npubn

MXXeHnA, oueHKN. (104)

MpubIMKEHHOE 3HAYeHWe BEIMYMHbLI, TOY-
HOCTb NpUGAMXKeHMs. Pasmepbl 0O6bEKTOB OKpY-
Xatowero mupa (0T 3feMeHTapHbIX 4YacTul, A0
BceneHHoW), AnnTeNbHOCTL MPOLECCOB B OKpPY-
Xatowem Mupe. BblgeneHne MHOXUTeNs — CTe-
neHn 10 B 3anuncy yncna.

MprKMaKa 1M OLeHKa pe3ynbTaToB BblYKMC/e-

HUI

HaxoanTb, aHann3npoBaTb, COMOCTaBAATb
YMC/IOBbIE XapaKTEPUCTUKMN OOLEKTOB OKpYXKato-
LLLero mupa.

Mcnonb3oBaTb 3anucb Yncen B CTaHAAPTHOM
BUAE AN BbIPAXEHUS pa3MepoB 0OLEKTOB, AN-
TeNIbHOCTM NPOLIECCOB B OKPY)KAHOLLIEM MUPE.

CpaBHMBaTb YnCna U BEIMUNHBI, 3anCaHHbIE
C MCNONb30BaHWEM cTeneHun 10.

Mcnonb3oBaTb pasHble (hOpMbl 3anmMcu npu-
ONVKEHHBIX 3HAYEHWIA; [enaTb BbIBOAbl O TOYHO-
CTU MPUBAVKEHNA MO 3annucu NPUGINMKEHHOTO
3HaYeHus.

BbINOMHATL BbIUMCNEHUS C peasibHbIMW AaH-

HbIMW.

BbINOMHATL NPUKUAKY W OLEHKY Pe3ynbTaToB
BbIUNCNEHWIA

3. BBeaeHwue B anrebpy (8 u)

ByKBEHHble BbIPaXXEHUA (BbIpaXKeHusi C ne-
peMeHHbIMK). YMCnoBoe 3HaveHne OYKBEHHOrO
BblpaXKeHMs. [LonyCTUMble 3HAYeHWs MepeMeH-
HbIX. [oACTaHOBKa BbIPQXXEHUA BMECTO MNepe-
MEHHbIX.

Mpeobpa3zoBaHne BYKBEHHbIX BbIPAXXEHWIA Ha
OCHOBE CBOWCTB apuU(MeTUYECKNX AeNCTBUI. Pa-
BEHCTBO OYKBEHHbIX BbIPaXXeHWIA. TOXAECTBO

BbINoNHATL aNleMeHTapHble 3HaKOoBO-
CUMBOJIMYECKNE [AENCTBUSA: MPUMEHSTb OYKBbl
A1 0603HaYeHns yncen, 4is 3anucy obLmx yT-
BEPXAEHWIN; COCTaBNATb OYKBEHHbIE BbIpaXKeHWs
no YCcnoBUAM, 3afaHHbIM C/IOBECHO, PUCYHKOM
NN YepTeXXoM; npeobpasoBbiBaTh anrebpavye-
CKMe CyMMbl M NPOU3BeAeHUs (BbIMOMHATL NpK-
BefleHVe NoA0OHbIX craraemblX, pacKpbiTve CKO-
00K, ynpoLLeHne NPOn3BEAEHNIA).

BbluncnATb  4MCOBOE 3HaYeHWe OGYKBEHHOrO
BbIpXKEHMS; Haxo4uTb 0061acTb  A0NYyCTUMbIX
3HAYEHNIA NEePEMEHHBIX B BbIPXKEHWUN.

4. MHorou

neHsbl (45 v)

CrteneHb C HaTypasibHbIM MOKasaTesieMm W ee
cBoiicTBa. OAHOUNEHbI Y MHOroYneHbl. CTeneHb
MHorouneHa. CnoxeHwue, BblYMTaHUE, YMHOXe-
HMe MHOroYNeHOB. DOpPMY/bl  COKpALLEHHOro
YMHOXEHUA: KBadpaT CyMMbl M KBafpaT pasHo-
cTn. dopmMyna pasHOCTU KBagpaToB. [Mpeobpa-
30BaHVe LeNoro BblpaXKeHUSA B MHOIQUseH. Pas-
NIOXKEHME MHOrouY/IeHa Ha MHOXWUTeNN: BblHece-
HVe 00LLLEro MHOXMTENS 3a CKOOKM, rpynnupoB-
Ka, NMpUMeHeHVe (POPMYN COKpALLEHHOro YMHO-
XXeHns. MHOrousieHbl ¢ 04HOW nepeMeHHoM. Ko-
peHb MHorousieHa. KeagpaTHbI TpexuysieH, pas-
NOXKEHME KBapaTHOro TpexusieHa Ha MHOXWUTe-
m

(hopMynMpoBaTb, 3anucbiBaTb B CUMBO/INYE-
CKOW (hopme 1 060CHOBbIBaTb CBOMCTBA CTEMEHU
C HaTypaJibHbIM MOKa3aTesleM; MPUMEHSATb CBOW-
CTBa CTeneHn Ana npeobpasoBaHns BbIPaXKEHNIA 1
BbIYUCNIEHNIA.

BbINONHATL JeCTBUSA C MHOTOY/IeHaMW.
BbIBOAUTL (hOpMYnbl COKPALLEHHOIO YMHOMXXe-
HUSA, NMPUMEHATbL UX B NPeobpa3oBaHUAX Bblpa-
XKEHUI U BbIUYUCNEHNAX. BbINOMHATL pasfoxe-
HVE MHOrOUY/IeHOB Ha MHOXUTenW. PacnosHa-
BaTb KBAPaTHbI TPeXU/eH, BbISICHATb BO3MOX-
HOCTb PasNOXeHNS Ha MHOXMWTeNN, npeacTaBs-
NATb KBaAPaTHbIN TPexusieH B BuUAe npoussepe-
HUSA IMHEMHbIX MHOXWTeNeid. MpUMeHsATb pas-
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NNYHbIE HOPMbI CAMOKOHTPONS MPY BbINOHEHUN
npeobpa3oBaHuii

5. Anrebpanyec

Kune apobu (22 u)

Anrebpanyeckass apobb. OCHOBHOE CBOMCTBO
anrebpanyeckoin apobu. CokpalleHve Apo6ei.
CnoxkeHune, BblUMTaHWE, YMHOXEHWE, AeneHune
anrebpanyecknx apo6ei. CTeneHb € LebIM MNo-
KasaTenem M ee CBOWCTBa. PalMoOHa/IbHble Bbl-
paXKeHWs 1 UX npeobpasoBaHus. [oKasaTenbCT-
BO TOX/AECTB

dopMynmpoBaTb OCHOBHOE CBOWCTBO asirebpau-
4ecKomn Apobu n NPUMEHATL ero 45 npeobpaso-
BaHWS Apobeil. BbINOMHATL [eicTBUA C anreb-
panyeckummn  apobsmu. TpefcTaBnAaTb  Lenoe
BblpaXKeHWe B BUAE MHOro4sieHa, gpobHoe — B
BUAE OTHOLUEHWS MHOrOY/1eHOB; A0Ka3blBaTb TO-
Xpaectea. PopMynMpoBaTh OnpegeneHne crene-
HU C UenbiM rnokasartesnem. ®opmynmpoBarb, 3a-
NUCbIBaTb B CUMBO/IMYECKOW (DOPME U WMKOCT-
pupoBaTb MpYMepamn CBOWCTBA CTEMeHW C Lie-
NbIM NoKasaTeniem; NPUMEHATb CBOWCTBA CTene-
HU Ona Npeobpa3oBaHuns BbIPXKEHWUIA 1 BblYUC/E-
HWi

6. KBagpaTHb

16 KOpHU (12 )

MOHATUA KBaApPaTHOrO KOPHS, apuMeTUYeCKo-
O KBaJpaTHOro KOPHSA. YpaBHeHue Buga x*-a.
CBoiicTBa apu(MeTUUeCKNUX KBaApaTHbIX Kop-
Hel: KOpeHb M3 NPOu3BELEHMs, YacTHOro, Cre-
neHn; Toxaectea (va)® = a, rae a =0, va’=lal
MprvMeHeHMe CBOWCTB KBagpaTHbIX KOpPHel Ans
npeo6pa3oBaHNA YMC/IOBbIX BbIPaXKEHWUA U Bbl-
YMCNIeHNI

[oKasbiBaTb CBOWCTBA apuPMETUYECKUX KBaj-
paTHbIX KOPHEN; MPUMEHATb KX 4/ npeobpaso-
BaHWS BbIpaXeHW. BbIUMCNATbL 3HaYeHUs Bbl-
PaXEHWUIA, COAepXKaLLMX KBagpaTHble KOPHU; Bbl-
paxkaTb NepeMeHHble U3 FeOMEeTPUYECKUX N (K-
3nyeckmnx opmyn. ViccriegoBatb ypaBHeEHWE BU-
[a X* = a; HaxOAWTb TOYHble N MPUBAVKEHHbIE
KopHu npu a >0

7. YpaBHEHUS C OHOM nepeMeHHoM (38 4)

YpaBHeHMe C OAHOW nepemeHHON. KopeHb
ypaBHeHUsi. CBOWCTBA YMC/OBbIX PaBEHCTB.
PaBHOCW/IBHOCTL YpaBHEHWI. JIMHeliHOe YypaB-
HeHue. PeLleHne ypaBHEHWI, CBOJALMXCA K /IN-
HelHbIM. KBagpaTHOe YypaBHeHue. HenonHble
KBafpaTHble YypaBHeHWs. @opMmyna KOpHel
KBaJpaTtHoOro ypasHeHWs. Teopema BueTta. Pe-
LUEHME YPaBHEHWIA, CBOJALLMXCA K KBafpaTHbIM.
bukBagpaTtHoe ypaBHeHue. [lpumMepbl peLleHns
YPaBHEHWUA TPETbEN W YETBEPTON CTeMeHn pas-
NOXEHMEeM Ha MHOXWTenn. PelwleHne Apo6HO-
pauMoHa/IbHbIX YpaBHEHWIA. PelueHune TeKCTo-
BbIX 3324 asirebpanyecknm cnocobom

Pacno3HaBaTb /NHENHblE W KBadpaTHble YypaB-
HeHWs, Uenble U APO6OHbIE ypaBHeHMs. Peluatb
NNHENHble, KBalpaTHble YPaBHEHUS, a TaKKe
YpaBHEHUS, CBOASLLMECS K HM; peLlaTb APO6HO-
paLuoHanbHble ypaBHeHMs. MccnenoBaTb KBaf-
paTHble YPaBHEHUA MO AUCKPUMMUHAHTY U KO3(-
(hnumeHTam. PeluaTb TEKCTOBble 3adayn anre6-
panyeckmMm CrocoboMm: NepexoanTb OT CMIOBECHON
(hOpMYNMPOBKN YCNOBMS 3alaun K anredpavye-
CKOM MOJenu nyTeM COCTaBMEHWS YPaBHEHUS,
pellaTb COCTaB/IEHHOE YpPaBHEHWE; NHTePnpeTu-
poBaTb pe3y/bTar

8. Cuctembl ypaBHeHuin (30 1)

YpaBHeHUe C ABYMS NepeMeHHbIMU. JIMHEeHoe
ypaBHeHMe C ABYMS MNepemeHHbIMU. [pumepbl
PeLLeHNs ypaBHEHWI B LiefbIX yncnax. Cuctema
YpaBHEHUA C [BYMSA MepPeMeHHbIMU. PaBHO-
CUNBbHOCTb CUCTEM YpaBHEHW. Cuctema [AByX
NMHENHBIX YPaBHEHWIN C ABYMS MepeMeHHbIMU;
peLleHve NOACTaHOBKOW U CroXeHueM. Pelue-
HVEe CUCTEM [BYX YPaBHEHWIA, O4HO M3 KOTOPbIX
NMHENHoe, a Apyroe BTOPOiA cTeneHu. Mpumepsl
PELUEHNS CUCTEM HENMHEWHbIX ypaBHEHWiA. Pe-
LUeHWe TEKCTOBbIX 3afady  anrebpanyeckum
Crocobom.

JleKapToBbl KOOPAMHATBI Ha naockKocTw. Ipagm-

OnpeaensiTb, SBNSETCA M Napa YMCEN peLLeHu-
eM [aHHOro YpaBHEHUS C ABYMSI MEPeMeHHbIMU;
NPUBOANTL MPUMEPbI PELLEeHMst YPaBHEHWI C
OBYMS nepemeHHbIMW. PewlaTb 3agaum, anreo-
panyeckoin Moaenbio KOTOPbIX SIBNSETCS ypaBHe-
HVe C [ABYMSI MepeMeHHbIMW; HaxXOAUTb Lenble
pelleHns nytem nepebopa. Pewartb cucTembl
[OBYX YpPaBHEHWI C [ABYMSI NepeMeHHbIMU, YKa-
3aHHble B cOAepXXaHuW. PellaTb TEKCTOBbIE 3aaa-
yn anrebpanyeckMm Crnocobom: MepexoauTb OT
CNOBECHOV (hOPMYNMPOBKM YC/IOBUS 3adaum K an-
rebpanyeckoi  Mofenu  NyTem COCTaB/EHUA
CUCTEMbl YpPaBHEHMWI; peLlaTb COCTaB/IEHHYHO
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yecKas MHTeprpeTauus ypaBHeEHUs C ABYMS MNe-
peMeHHbIMU. patnK NMHEAHOro ypaBHeHUs C
[OBYMS MepeMeHHbIMU, YrI0BOW KO3(QULMEHT
NPAMON;  yCnoBue NapaneNbHOCTU  MPAMbIX.
"pahmky NPOCTENLLNX HENMHENHBIX YPaBHEHUI
(napabona, runep6ona, OKPY>KHOCTL). I"pagmnye-
CKas WHTepnpeTaums CUCTEMbl YPaBHEHUIA C
ABYMS MepeMeHHbIMY

CUCTEMY YPaBHEHWIA; MHTEPNPETUPOBaTb Pe3y/lb-
Tar.

CTpouTb rpaukn ypaBHEHWA C ABYMS Nepe-
MeHHbIMW.  KOHCTPyMpoBaTb 3KBUBA/IEHTHbIE
peyeBble BbICKa3bIBAHUA C WCMO/b30BAHWEM asl-
rebpamyeckoro M reoOMeTPUYECKOro  A3bl-
KoB.PewiaTtb M nccnefoBaTb YpaBHEHUS U CUC-
TeMbl ypaBHEHWIN Ha OCHOBE (YHKLMOHa/IbHO-
rpatnyecKunx npeacTaBeHNiA ypaBHEHN

9. HepaseHcTBa (20 )

Yucnosble HepaBeHCTBa M MX CBOWCTBa. Hepa-
BEHCTBO C OJHO NepeMeHHON. PaBHOCU/ILHOCTb
HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OfHOA
nepeMeHHo. KsagpaTHble HepaBeHcTBa. Cuc-
TEMbl [IMHENHbIX HEPABEHCTB C OAHON MepeMeH-
HOM

dopMynMpoBaTb CBOWCTBA UYMCNOBbIX Hepa-
BEHCTB, WNIKOCTPUPOBATb UX Ha KOOPAMHATHOM
NpsIMOM, AOKa3blBaTb anrebpavyecku; npume-
HATb CBOMCTBA HEPABEHCTB MNPV PELLUEHMM 3ajau.
Pacno3HaBaTb /IMHENHbIE M KBafpaTHble Hepa-
BEHCTBa. PellaTb /IMHEWHble HEepaBEHCTBa, CWUC-
TeMbl IMHENHbIX HepaBeHCTB. PellaTb KBagpart-
Hble HepaBeHCTBa Ha OCHOBE rpafuuecknx npea-
CTaBNEHWNIA

10. 3aBMCMMOCTIM MexXay BennymnHamm (15 4)

3aBMCUMOCTb MeXay BenuumHamun. [pencrtas-
NeHne 3aBUCMMOCTEN MeXAy BeNMyMHamMu B BU-
fe dopmyn. BblumcneHms no gopmynam. Mps-
Masi NpornopumMoHa/IbHas 3aBUCUMOCTb: 3aJaHue
(hopmynon, Ko3h(UUMEHT NPONOPLUMOHASIbHO-
CTW; cBoicTBa. pvMepbl NPSMO  MPOMNOPLMO-
HaNbHbIX 3aBUcMMocTeld. ObpaTHas  nponop-
LMOHa/IbHAas 3aBMCMMOCTb: 3afaHue (PopMysion,
KO3prumeHT 06paTHO MPONOPLMOHASTIbHOCTY;
cBorcTea. [Mpumepbl 06paTHLIX MPOMNOPLMO-
Ha/lbHbIX 3aBUCMMOCTEN. PelueHve 3afay Ha
NPAMYIO MPONOPLMOHA/IbHYO U 06paTHYHO Npo-
NOPLMOHA/IbHYO 3aBUCUMOCTY

CoctaBnATb (HOPMY/ibl, BblpaXKarowme 3aBUCK-
MOCTM MeXAy Benn4yMHamu, BbIYUCAATL MO
(hopmynam. PacnosHaBaTb NpsiMyHO 1 06paTHYHO
NponopLMoHa/IbHble 3aBUCMMOCTU. PewlaTb Tek-
CTOBblE 3a7a4u Ha MpsAMy0 MOoGpaTHYH Nponop-
LMOHa/IbHbIE 3aBMCUMOCTU (B TOM YMUC/ie C KOH-
TEKCTOM M3 CMEXHbIX AVUCUUMN/IUH, U3 peasibHOM
XU3HW)

11. Yucnosble PyHKUNM (35 Y)

MoHATHe ¢yHKUMKM. O6nacTb OnpeaeneHns u
MHOXXECTBO 3HaYeHWUiA (hyHKUMM. Cnocobbl 3aaa-
HUA  yHKUMKW. Tpadmk QyHKumMn. CBOICTBA
(hYHKUMM, UX OTOOpaXKeHWe Ha rpaguke: BO3-
pactaHune 1 yobiBaHue PYHKLUMW, HYIN QYHKUNN,
COXpaHeHVe 3Haka. YTeHMe M MOCTPOEHMe rpa-
(MKOB (hyHKUMIA. TMprMepbl rpadurKoB 3aBUCK-
MOCTel,  OTpaKaloWMX peasbHble MPOLECCH,
(hYHKUMM, ONUCbIBatOLLME MPAMYIO U 06paTHYHO
MPOMOpLMOHa/IbHbIE 3aBUCUMOCTH, UX Fpatinku.
NuHeiHas (yHKUMA, ee rpafuk U CBOWMCTBA.
KBagpaTtnyHas hyHKLMA, ee rpaduk 1 CBOMCTBA.
CreneHHble (hyHKUMN C HaTypasibHbIMU MOKasa-
Tensamm 2 n 3, nx rpadukm n ceoinctea. I'pagmkm
(hyHKL M

y=vB y=vVE y=|x|

BbluncnaTb  3HaydeHMs  (PYHKUMIA,  3afaHHbIX
topmynamu (Npy HEOBGXOAMMOCTU  UCMOJb30-
BaTb Ka/lbKy/ATOpP); COCTaB/ATb Tabnmupbl 3Ha-
YeHU (yHKUMA. CTPOUTb MO TOYKaM rpacmku
(hyHKUMIA. OnucblBaTb CBOMCTBA (DYHKUMWM Ha
OCHOBE ee rpafuyeckoro npeacrasneHus. Moge-
NNPOBaThb peasibHble 3aBUCUMOCTM POpMynamu u
rpaukamu. YntaTtb rpauky peasibHbIX 3aBUCU-
mMocTel. cnonb3oBaTb (DYHKUMOHASIbHYIO CUM-
BO/WKY A/151 3anuncy pasHoo6pasHbIX (hakToB, CBS-
3aHHbIX C paccMaTpuBaeMbIMU (DYHKLUAMU, 060-
rawiasg onbIT BbIMNO/IHEHNA 3HAKOBOCUMMBO/NYE-
CKMX feicTBUl. CTPOUTL peyeBble KOHCTPYKLMK
C MCMo/b30BaHWEM (DYHKLMOHaIbHON TepMUHO-
norun. KMcnonb3oBaTb KOMMbIOTEPHbIE  MNPO-
rpaMmmbl Ans  MOCTPOEHWUS TpafuKoB (PYHKLWA,
L)1 UCCnefioBaHNs NOMOXKEHNSA Ha KOOPAMHATHOWA
NNOCKOCTU rpafvkoB (DYHKUWMIA B 3aBMCUMOCTU
OT 3Ha4YeHWn KO3IPPULMEHTOB, BXOAALMX B
(opmyny. PacnosHaBaTb BWAbl  U3y4aeMbIX
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(yHKUWMA. MoKasblBaTb CXeMaTUYecKU Nosoxe-
HMEe Ha KOOPAMHATHOM NMOCKOCTW TrpadvKoB

v
(OYHKUMIA BUOay = KX,y = KX +b, y = o Y= eV
y=ax’+c,y=ax’+ bx +c B3aBMCUMOCTM OT
3HaYeHUA KO3PULMEHTOB, BXOAALLMX B POPMY-
nbl. CTpOUTb rpaivky  n3ydaemblX QYHKUNNA;
ONncbIBaTb NXCBONCTBA

12. Yncnosble nocneaoBaTe/ibHOCTU. ApudmeTrdecKas 1 reomeTpuydeckasa nporpeccum (15 y)

MMoHATME YMCNOBOM NocnefoBaTe/lbHOCTU. 3afa-
HVe MNOCnefoBaTe/lbHOCTU PEKYPPEHTHOM hop-
MY/1I0 1 POPMYNO N-ro YneHa. ApupmeTtumye-
cKas 1 reomeTpuyeckas nporpeccun. Popmysbl
N-ro YsieHa apuPMETNYECKON U reOMEeTPUYECKONA
MPOrpeccuin, CyMMbl NMepBbIX MYIeHoB. M306pa-
YKEHME Y/IEHOB apU(PMETUYECKON U reoMeTpuye-
CKOM nporpeccuii TOYKaMu  KOOPAUHATHOM
NNOCKOCTU. JIMHEMHBIA W 3KCMOHEeHLNabHbIA
poCT. CNOXHbIE MPOLEHTHI

MpUMEHATb MHAEKCHbIE 0603HaYeHUs, CTPOUTb
peyeBble BbICKa3blBaHWUs C UCMONb30BAHNEM Tep-
MWHOJIOMMW, CBA3aHHOM C MOHSATWEM MocnefoBa-
TeNbHOCTU. BbIYUCAATL UneHbl NocnesoBaTelb-
HOCTel, 3aflaHHbIX POPMY/ION N-ro  ysieHa uan
PEKYPPEHTHOW (hOpMYnoKn. YcTaHaB/MBaTb 3a-
KOHOMEPHOCTb B MOCTPOEHMU  MOCNefoBa-
TeNIbHOCTW, €C/IN U3BECTHbI MEPBble HECKO/bKO ee
4neHoB. MN306paXkaTb Y/eHbl Noc/efoBaTe/bHO-
CTM TOYKaMM Ha KOOPAMHATHOW niockocTu. Pac-
Nno3HaBaTb apUPMETUYECKYIO U TEOMETPUYECKYHD
nporpeccumn npu pasHbix cnocobax 3agaHus. Bbi-
BOAMTb Ha OCHOBE [0Ka3aTe/IbHbIX pacCy)XXAeHWiA
(hopmynbl  06LWEro 4neHa apuUPMeTUYECKOn |
reoOMeTpMYecKoin NPOrpeccuii, CymMMbl MepBbIX
MUYIEHOB apUPMETUYECKON W TFEOMETPUYECKON
NPOrpeccuin; pewwaTb 3a4a4u C UCMO/b30BaHMEM
aTMX hopmyn. PaccmaTpuBaTb MpuUMepbl U3 pe-
a/TbHON YKU3HW, UNNIOCTPUPYIOLME U3MEHEHNE B
apnMMETUYECKON NPOrpeccum, B reOMETPUYECKON
nporpeccum; n3obpaxaTb COOTBETCTBYIOLME 3a-
BUCMMOCTU rpadmyeckn. PewwaTb 3agayuM Ha
C/TIOXKHblE MPOLEHTLI, B TOM YKUC/e 3afadun u3 pe-
a/lbHOM MpPaKTUKM (C UCMO/Mb30BaHUEM KaslbKy-
naTopa)

13. OnucarenbHasa ctatucTmka (10 y)

MpefcTaBneHne AaHHbIX B Buae Tabnuy, Awva-
rpamm, rpadmkoB. CnydyaiiHas M3MEHUYMBOCTb.
CTaTUCTUYECKME XapaKTepUCTMKM Habopa [AaH-
HbIX: CpefHee apu(MeTMYecKoe, MeanaHa, Ham-
bofbllee M HauMeHbllee 3Ha4yeHusi, pa3Max.
MpeacTaBneHne 0 BbIGOPOYHOM MCCe0BaHUN

N3BnekaTb WH(opmauuio 13 Tabnuy n Auva-
rpaMM, BbIMOIHATL BbIYMCIEHWS MO TabINYHBIM
JaHHbIM. OnpegenaTb Mo AvarpaMmaM  Hau-
6O/bLUNE N HaMMEHbLLME [aHHble, CPaBHUBATb
BeNMYMHbI. MpeacTaBNATb UH(OPMaLMIO B BUAE
Tabnuu, cTon6yaTbiX U  KPYroBbIX Avarpamm, B
TOM 4MCNe C MOMOLLbI KOMMbIOTEPHbIX MpPO-
rpamMm. MprBOANTbL NPUMEPbI YACNIOBbIX JaHHbIX
(ueHa, pocT, Bpems Ha [opory u T. [i.), HAX0ANTb
cpeaHee apu(MeTMYECKOe, pasMax YMC/OBbIX Ha-
6opoB. MpMBOANTL COAepXKaTe/bHble MPUMEPbI
CMO/b30BAHNS CPEAHUX ANS ONUCAHMS AaHHbIX
(YpoBeHb BOfbl B BOJjOEME, CMIOPTMBHbIE MOKa3a-
Tenu, onpefeneHve rpaHnL, KNMMaTuyYeckmx 30H)

14. CnyyaliHble co6bITUSA N BEPOATHOCTb (15 4)

IMoHsTME O CNy4yaliHOM OMbITE U CNy4YaliHOM CO-
ObITMK. YacToTa cny4yaHoro cobbitus. Cratu-
CTUYECKUIA MOAXO[ K MOHATUIO BEPOSTHOCTM.
BepoATHOCTM  NPOTMBOMOMOXHBLIX  COObITUIA.

MpoBOANTL CNy4yailHblE 3KCMEPUMEHTbI, B TOM
yncne C MOMOLLLKD KOMMbIOTEPHOr0 MOAENnpo-
BaHWsA, WHTEPNPETMPOBaTb WX pe3ynbTaTbl. Bbl-
UYMCNATb YaCTOTY C/Y4aHOro COObITWSA; OLEHK-
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[loCTOBEPHbIE 1 HEBO3MOXXHble COObITUA. PaB-
HOBO3MOXXHOCTb COObITUIA. Knaccuyeckoe on-
pefeneHne BePOATHOCTA

BaTb BEPOATHOCTb C MOMOLLBI0 YacTOTbl, MOAY-
YEHHOW OMbITHLIM NyTeM. PellaTb 3afa4n Ha Ha-
XOX[JeHne BEepOATHOCTel Co6bITUA. MpnBOAUTL
NpUMepbl Cy4ainHbIX COBbITUIA, B YaCTHOCTM A0C-
TOBEPHbIX U HEBO3MOXHbIX COObITUI, ManoBepo-
ATHbIX COObITWIA. MPUBOANTL NPUMEPbI  PaBHO-
BEPOSITHbIX COObITUIA

15. SnemMeHTbI KOMO6UHATOPUKK (10 )

PeleHMe KOMOMHATOPHBLIX 3adady nepebopom
BapuaHTOB. KOMGMHATOpHOE MpaBW/Io YMHOMXXe-
HUA. MNepecTaHOBKM 1 (hakTopman

BbINoNHATL Nepebop BCeX BO3MOXKHbLIX BapuaH-
TOB [N nepecyeta 0OGLEKTOB MM KOMOMHALWINA.
MpUMEHATL MpaBWI0 KOMOUHATOPHOIO YMHO-
XKeHUS 4N pelleHmns 3aa4 Ha HaxoXaeHue Yncna
0ObEKTOB WM KOMOMHaLWA (gMaroHainm MHOro-
YrofibHMKa, PYKOMoXKatusi, 4nMcfio KOAOB, LUMG-
poB, naponei n 1. n.). Pacno3HaBaTtb 3agayn Ha
ornpegeneHne Yncna nepectaHoBOK M BbIMOJHATb
COOTBETCTBYIOLLME BblUMCNEHMS. PellaTb 3a4aum
Ha BbIYMC/IEHNE BEPOATHOCTU C MPUMEHEHVEM
KOMOVHATOPUKM

16. MHoXecTBa. dnieMeHTbl /loruku (5 y)

MHOXeCTBO, 3/IeMEHT MHOXecCTBa. 3afaHue
MHOXXECTB MEepPeYNCIEHNEM 3/1IEMEHTOB, Xapak-
TEPUCTUYECKUM CBONCTBOM. CTaHAapTHble 060-
3HAYEHNSA YMCNOBLIX MHOXECTB. IMycTOe MHOXe-
CTBO 1 ero o6o3HayeHue. MoaMHoxXecTBO. O6b-
efIMHEHNE 1 NepeceyeHne MHOXECTB, pPa3HOCTb
MHOXECTB. WnntocTpauns OTHOLLEHWIA MexXay
MHOXXECTBaMN C MOMOLLbIO Amarpamm diinepa
— BeHHa. 1oHATMA O paBHOCWUIBLHOCTU, CNeao-
BaHWM, YNoTpeb/sieHne NOrnyYecKUX CBS30KeC
..y TO ..., B TOM 1 TONLKO TOM C/yyae. Jlornye-
CKMe CBA3KM U, NN

MpVBOANTL NPUMEPbI KOHEYHbIX U 6ECKOHEUHbIX
MHOXeCTB. HaxoauTb 06beiMHEHME U Nepeceve-
HWe MHOXecTB. MPMBOANTL MPUMEPbI HECMOX-
HbIX Knaccuumkauuidi. Vicnonb3oBaTb TEOPETU-
KO-MHO>XECTBEHHYH) CMMBOJIMKY W $3bIK NPU pe-
LLEHUN 3ada4y B XOfle M3Yy4eHUs pasnnyHbIX pas-
[enoB Kypca. nniocTpupoBaTb MaTeMaTuuye-
CKMe MOHATUA U YTBepXaeHUs npumepamu. Ac-
No/Ib30BaTb NPUMEPbI 1 KOHTPNPUMEPbI B apry-
MeHTauun. KOHCTpympoBaTb MaTeMaTuyeckue
NPEeAN0XKEeHNS C MOMOLLbI0  CBA30KEC/M ..., TO ...,
B TOM M TO/bKO TOM C/y4ae, IOrMYecKnx CBS30K
W, Unn

Pe3eps BpemeHn —10 y

TEEOMETPUA.
7-9knacchbl (2104.)

OcCHOBHOE cofep>kaHue no Temam

XapaKTepucTruka 0CHOBHbIX BUJ0B [esATe/IbHO-
CTM Y4eHMKa (Ha ypOBHe y4ebHbIX [eNCTBUIA)

1. Mpamble

n yrnbl (154)

Touka, npAmas, NnockocTb. OTPesokK, y4. Yron.
MpAMOiA yron, OCTPbIA W TYNOW Yrbl, pasBep-
HYTbIA yrofl. BepTuKaibHble Y CMEXHbIE YI/bl.
Buccektpuca yrna n ee cBoicteo. CBOICTBA Yr-
NOB C NapaiefiHbIMU 1 NepPneHANKYNSpHbIMA
cTopoHamu. B3avMHOe pacrosioXkeHue npambIX
Ha MNJIOCKOCTW: NapaifiefibHble U Nepecekaro-
wuecs npavble. MepneHAMKYNSAPHbIE MpsSMbIe.
TeopeMbl 0 NapanieflbHOCTU U NepneHANKYnsap-
HOCTW MpaMbIX. [NepneHAVKynsp U HaKNoHHas K
npsamoi. CepefiMHHBIA NeprneHAnKYnsap K 0Tpes-

dopmynMpoBaTb OMpegeneHns U UAKCTPUPO-
BaTb MOHATMS OTpe3Ka, Jflyya; yrna, npsmoro,
OCTpOro, TYnoro ¥ pasBepHYTOro Yr/os; BepTU-
Ka/lbHbIX Y CMEXHbIX YrN0oB; GUCCEKTPUCHI Yrna.
dopmynmMpoBaTb OnNpefeneHns napannenbHbIX
NPAMBbIX; Yr10B, 06pa3oBaHHbIX NPW MepeceveHnm
[BYX MapannenbHbIX MPAMbIX CEKYLLEeR; nepreH-
OVKYNAPHBbIX MPAMBIX; NepreHauKynapa u Ha-
K/TOHHOW K NPSIMOW; CepeAVHHOro nepneHankyns-
pa K OTpe3Ky; pacrnosHaBaTb W M300pakaTb UX
Ha YepTexxax U pucyHKax.O6bACHATb, YTO TakKoe
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Ky. [eomMeTpuyeckoe Mecto Toyek. Metoq reo-
METPUYECKNX MeCT Touek. CBONCTBa BUCCEKTPU-
Cbl yrna u CepeauHHOro nepneHAnKynspa K oT-

pesKy

reoMeTpryeckoe MecTo TOYeK, MPUBOAUTL Mpu-
Mepbl FeOMEeTPUYECKUX MeCT Toyek. Popmynu-
poBaTb akCMOMy napasiefibHbIX MpAMbIX. Pop-
My/IMpOBaTb W [0OKa3biBaTb TEOPEMbl, Bblpa-
)Katolme CBOWCTBA BEPTUKAIbHLIX N CMEXHbIX
Y08, CBOWCTBA W MPU3HaKW NapaifiesibHbIX nps-
MbIX, O eIMHCTBEHHOCTMN NeprneHAVKynapa K nps-
MO, CBOMCTBE MepneHAMKynspa W HakIOHHOMW,
CBOWMCTBaX OUCCEKTPUCbI Yyrna W CepeavuHHOro
neprneHanKynapa K oTpesky. PewaTb 3agayv Ha
NOCTPOEHWE, A0KA3aTeNbCTBO U BblUMC/IEHNS. Bbl-
[JensATb B YC/IOBUM 33fayu YCMoBUE W 3aK/to-
yeHue. OnMpasch Ha ycnoBuMe 3a4a4u, NPoOBOAUTb
HeoOXxo4uMble [joKa3aTe/lbHble paccyXaeHus. Co-
NOCTaB/IATb MOMYYeHHbI Pe3ynbTar C YC/OBUEM
3afa4u

2. TpeyrosbHUKM (65 y)

TpeyronbHUKN. [1pAaMoyrosbHbie, OCTPOYrosb-
Hble W TYNOYrosbHble TPeyrosbHUKW. BbicoTa,
meamaHa, OMCCEKTpuUCa, CpefHas fIMHWUA  Tpe-
yronibHVKa. PaBHOGeApeHHbIE N PaBHOCTOPOHHME
TPEYrosibHUKKN; CBOMCTBA W MPWU3HAaKW pPaBHO-
OeflpeHHOro TpeyrosibHMKa. MpusHaky paBeHCT-
Ba TPeyrosbHUKOB. [pu3Hakn paBeHCTBa NPAMO-
YroNbHbIX TPEYrosbHUKOB. HepaBeHCTBO Tpe-
yronbHnKa. COOTHOLLEHNA MeXAy CTOpoHamMu u
yrnamm TpeyrosbHuka. Cymma yrios Tpeyrosb-
HWKa. BHeLIHWe yrnbl TpeyrosibHMUKa, TeopemMa o
BHeELLHeM Yyrne TpeyrofbHuka. Teopema daneca.
Mogo6ue TPeyronbHUKOB; KO3P(ULUMEHT MNOAO-
ous. TpusHakn nogobms TpeyrosibHUMKOB. Teo-
pema lMudparopa. CMHYC, KOCUHYC, TaHreHC, KO-
TaHreHc OCTPOro yrna npsMOYyrofibHOro Tpe-
yronsHuka v yrnos ot 0 go 180°; npuseneHue K
ocTpomy yrny. PelleHve NpsAMOYro/bHbIX Tpe-
YronbHNKOB. OCHOBHOe TPUrOHOMETpPUYecKoe
TOXJECTBO. DOpPMYyNbl, CBA3bIBAIOLIME CUHYC,
KOCWHYC, TaHTeHC, KOTaHIreHC OHOro 1 TOro e
yrna. PelleHne TpeyrosibHUKOB: Teopema Kocu-
HYCOB N Teopema CMHYCOB. 3aMeyvaTte/ibHble ToY-
KW TPEYrosibHNKa: TOUKM MepecevyeHns cepeamH-
HbIX MEePreHANKYNApoB, OUCCEKTpUC, MeamaH,
BbICOT UM UX NPOLO/HKEHWI

dopmynmpoBaTb onpegesieHUs NPSMOYro/IbHOrO,
OCTPOYro/ibHOro, TYNOYro/lbHOro, paBHOGEeApPeH-
HOro, PaBHOCTOPOHHErO TPEYro/IbHUKOB; BbICOTI,
meamaHbl, OWUCCEKTPUCHI, CPeaHeid NNHUKU Tpe-
YrofibHVKa; pacrnosHaBaTb U U306paxaTb MX Ha
yepTeXax 1 pucyHkax.PopmMynmpoBaTh onpege-
NeHne paBHbIX TPeYrosibHUKOB. POPMY/INPOBaTb
N [OKa3blBaTb TEOPEMbl O NMpPU3HaKax paBeHCTBa
TPeYrosibHMKOB. O6BbACHATL U UAMKOCTPUPO-
BaTb HepaBeHCTBO  TpeyrosibHnKa. dopmynm-
poBaTb N A0Ka3blBaTb TEOPEMbl O CBOMCTBax U
Nnpu3Hakax paBHOGeLPeHHOro TPeyrosibHUKa, Co-
OTHOLLUEHUAX MEXZY CTOpOHaMW W yrnamu Tpe-
YrofibHWKa, CyMMe Yr/i0B TPeyrosibHUKa, BHeLl-
HEM yrne TPeyrofbHWKa, O CPeAHen NUHUKM Tpe-
yrosibHuka. ®PopmMmynMpoBaTb OrnpegeneHne no-
[O6HBIX TPeyrosibHMKoB. Popmy/IMpoBaTb 1 [o-
KasblBaTb TeOpeMbl O Mpu3Hakax nogobus Tpe-
YronbHNKOB, Teopemy Paneca. PopmMynmpoBaTthb
onpegeneHuss 1 UNNKCTPUPOBATL MOHATUA CU-
HyCa, KOCMHYCa, TaHreHca 1 KOoTaHreHca oCTporo
yrna npsiMoyrosibHOro TpeyrosbHUKa. BbiBOgUTb
(hopMy/ibl, Bblpaxarowwme QyHKLUX yria npsmo-
Yro/fIbHOTO TPeyrosiHMKa 4Yepes ero CTOPOHbI.
dopmynmpoBaTh U JoKasbiBaTb Teopemy Muda-
ropa. PopmynupoBatb ONpPeAeneHNs CUHYca,
KOCMHYyCa, TaHreHca, KoTaHreHca yrnos ot 0 go
180°. BbIBOAUTbL (POPMY/bI, BblpaXKaroLLme PyHK-
umm yrnos ot 0 go 180° yepe3 PYHKUUM OCTPbIX
yrnos. ®opmyiMpoBaTb M PasbACHATb OCHOB-
HOe TPUIrOHOMETPUYECKOE TOXAECTBO. 10 3Haue-
HUSM OZHOI TPUrOHOMETPUYECKOW (PYHKLMK Yyrna
BbIUMCNATb 3HAYeHUs APYruUX TPUrOHOMETpUYe-
CKMX (DYHKUMIA 3TOro yrna. dopmynuposatb Wt
[OKa3bIBaTb TEOPEMbl CUHYCOB W  KOCUHYCOB.
dopmynMpoBaTb U [0Ka3blBaTb TEOPEMbl O
TOYKAX MepeceyeHns CepeauHHbIX NepneHanKy-
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NApoB, GUCCEKTPUC, MeAuaH, BbICOT WK MX MpPO-
JO/MKEHWIA. ViccnegoBaTb CBOMCTBA TPEYro/ibHM-
Ka C MOMOLLbIO KOMMbIOTEPHbIX MporpamMm. Pe-
LIaTb 3a[a4yM Ha MOCTPOeHMWe, 40Ka3aTeNbCTBO U
BbIUMC/IEHUS. BblaensiTb B YCMOBUW 3a4a4m YCo-
BME W 3aKntoyeHve. MoaenmpoBaTth Yc/loBue 3a-
[aun C NMOMOLLbIO YepTexka UK pUCYHKa, NPOBO-
ANTb JOMNONHUTENbHbIE MOCTPOEHUS B XOA€ peLLie-
HMA. OnMpasicb Ha AaHHbIe YCOBMS 3a4ayu, Npo-
BOANTb HEOOX0AUMbIe pacCy>XaeHusi. HTepnpe-
TUPOBaTb MOJ/yYeHHbI pPe3ynbTaT U COMOCTaB-
NATb €ro ¢ YC/0BUEM 3aaum

3. YeTblpexyronbHukn (20 y)

UeTblpexyronsHuK. [lapannenorpamm, TeOpeMbl
O CBOWMCTBax CTOPOH, YrN0B W AuaroHasnen na-
pannenorpamma U ero npusHaku. pamoyrosnb-
HVK, TeopeMa O paBeHCTBe AuaroHaneil npsmo-
yronbHuKa. Pom6, Teopema 0 CBOICTBE AMaroHa-
neii. Keagpat. Tpaneuus, CpeaHss MMHUSA Tpare-
LMK; paBHOGeApeHHas Tpanewus

dopmynMpoBaTb OnpefeneHns napaisieniorpam-
Ma, MPAMOYrofibHWKa, KBagpaTta, pomba, Tpane-
LMW, paBHOGEAPEHHOM M NPSMOYrO/bHON Tpane-
LMK, CpeaHen NMHMKM Tpaneumn; pacrnosHasaTb U
n306paxkaTb MX Ha YepTexax U pucyHkax. Pop-
MY/IMPOBaTb M [0Ka3blBaTb TEOPEMbl O CBOWCT-
BaX W [Mpu3HaKax napainiefniorpaMmma, MpsaMo-
YronbHVKa, KBagpara, pomba, Tpaneuun. Vccne-
[0BaTb CBOWCTBA YETbIPEXYrO/IbHUKOB C MO-
MOLLbIO KOMMbIOTEPHbLIX MporpaMm. Peluatb 3a-
[a4n Ha MOCTPOeHWe, [0Kas3aTeNlbCTBO WU  Bbl-
yncneHus. MogenmpoBaTb YC/0BMe 3aa4m C Mo-
MOLLbIO YepTexka WM PUCYHKa, NMPOBOAUTL [O-
MOJIHUTE/IbHbIE TMOCTPOEHUS B XO4e PeLUeHus.
BblgensaTb Ha 4epTexxe KOHuMrypauyum, He-
obxoaumble 419 NpoBefeHNss 060CHOBAHWIA N0TK-
YeCKMX LIaroB pelleHus. WHTepnpeTnpoBaTtb
MoJly4YeHHbIN pe3ynbTaT U CONoCTaBNATb €ro ¢ yc-
NOBMEM 3324V

4. MHoroyronibHUKu (10 y)

MHOroyrosibHMK. BbINyK/ble MHOTFOYrO/IbHUKMW.
NpaBuibHbIe MHOTOYro/IbHUKK. Teopema 0 CyMm-
Me Yr/10B BbIMYK/I0r0 MHOIOYrosisH1Ka. Teopema
0 CYMMe BHELLUHUX Yrn0B BbIMYyKNOro MHOIO-
Yro/fibHUKa

Pacno3HaBaTb MHOFOYrofibHUKK, (hOopPMYy/IMpPO-
BaTb OMNpeaeneHne M NPMBOAUNTL MPUMEPbI MHO-
royrofibHUKoB. ®opMyIMpoBaThb U A0KasblBaTb
TeopeMy O CyMMe Yr/I0B BbIMyK0r0 MHOFOYro/b-
HUKa. MccnefoBaTb CBOWCTBA MHOIOYTrO/IbHUKOB
C MOMOLLbK KOMMbIOTEPHBIX MporpaMm. PeluaTb
3afla4/ Ha [0Ka3aTeNbCTBO W BbluMCeHUs. Mo-
AeNnpoBaTh YCNOBME 3afayn C NMOMOLLbI YepTe-
Xa WM pUCyHKa, MPOBOAMTbL [A0MONHUTENbHbIE
MOCTPOEHUS B XOAe pelleHusi. WMHTepnpeTmpo-
BaTb MOMYYEHHbI pe3ynbTaT M COMOCTaBNATb
ero ¢ yc/10B1em 3afjauu

5. OKpyXHoCTb 1 Kpyr (20 )

OKpPY>XHOCTb U Kpyr. LIeHTp, paguyc, anamerp.
[yra, xoppa. CeKtop, CerMeHT. LIeHTpanbHbIiA,

BMMCAHHbIA Yron, BeMYMHA BMUCAHHOMO Yrna.
B3aumMHoe pacnonoxxeHve MpsMOi 1M OKPYXKHO-
CTW, OBYX OKPY)XHOCTeil. KacaTenbHasi U CeKy-
lWas K OKPY>XHOCTU, UX CBOMCTBA. BnucaHHble u
OMNUCaHHble  MHOTOYTO/IbHUKK.  OKPYXKHOCTb,
BMMCaHHas B TPEYrofibHUK, 1 OKPY)XHOCTb, OMNK-

dopmynnpoBaTb OMpeAeneHns MOHATWIA, CBS-
3aHHbIX C OKPY)KHOCTbH, LEHTPaNbHOrO W BMU-
CaHHOr0 Yr/ioB, CEKyLUen M KacaTeflbHON K OK-
PY)KHOCTM, YINOB, CBSI3aHHbIX C OKPY)XXHOCTbHO.
dopmynupoBaTtb U [0KasbliBaTb TEOPEMbl O
BMMCAHHbIX Yrnax, yrnax, CBA3aHHbIX C OKPY>KHO-
CTbto. M306paxaTb, pacno3HaBaTb W OMUCI-
BaTb B3aMMHOE PacrnofioXKeHvie NPSIMO 1 OKPYXK-
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CaHHas OKOJI0 TpeyronbHuKa. TeopeMbl O CyLe-
CTBOBaHWM OKPY)XXHOCTW, BrMUCAHHOW B Tpe-
YrONIbHWUK, W OKPY)XXHOCTW, OMWUCAHHOW OKOJIO0
TpeyrosibHMKa. BnucaHHble M OMUCaHHblE OK-
PYXHOCTW MPaBu/IbHOro MHOrOYrosibH1Ka. Pop-
MY/bl 4711 BbIYUC/IEHNA CTOPOHbI NPaBU/IbHOIO
MHOrOYro/fibHVKa; paguyca OKPYXHOCTW, BNu-
CaHHOW B MpaBW/IbHbIA MHOTOYTO/IbHUK; paguyca
OKPY>XHOCTMW, OMWCaHHOW OKO/I0 MPaBU/IbHOTO
MHOIOYro/ibH/Ka

HOCTW. N306paxaTb 1 (hopMy/IMpoBaTb onpege-
NEHNs1 BMNUCaHHbIX U OMUCAHHBLIX MHOIOYTO/bHU-
KOB W TPeyrosibHWKOB; OKPY>XXHOCTW, BMUCAHHOM
B TPEYro/IbHUK, 1 OKPY)KHOCTW, ONUCAHHOW OKOJI0
TpeyrosibHuMKa. ®PopmyiMpoBaTb M [oKasblBaTb
TeopeMbl O BMWCAHHOW W OMUCAHHON OKPYXXHO-
CTAX TpeyrosibHuKa 7 MHOIOYT0/IbHU-
Ka.ccnefoBaTb CBOWCTBA KOH(Mrypauuii, cBs-
3aHHbIX C OKPY)XXHOCTbO, C MOMOLLBIO KOMIbHO-
TepHbIX MporpammM. PelaTb 3agayn Ha nocTpoe-
HVe, [0Ka3aTeNbCTBO WM BbluMCieHUs. Mogenn-
poBaTb YC/OBME 33fayy C MOMOLLLI0 YepTexa
W PUCYHKA, NPOBOAUTL AOMNOHUTE/NbHbIE MO-
CTPOEHUS B X0fe pelleHus. BblaensaTb Ha vepTe-
e KOH(urypaummn, Heobxoammble Ans npoBeje-
HUS 060CHOBAHWI NIOMMYECKUX LIAroB PeLLeHNs.
NHTepnpeTpoBaTb MOMYyYeHHbIA pe3ynbTar U
COMOCTaB/IATb €ro C YC/IOBUEM 33/a4M.

6. MeomeTpuryeckme npeobpaszoBaHma (10 u)

MMoHATMe O paBeHcTBe uryp. MoHATVE OBWXKe-
HWA: 0ceBas U LieHTpasibHad CUMMETPUK, napas-
NeNbHbIA nepeHoc, NoBopoT. oHATME O nojo-
omKn uryp 1 romoTeTUm

OO6BACHATL U UNOCTPUPOBATL MOHATUA  pa-
BeHCTBa (uryp, nogobus. CTpouUTb paBHble U
CUMMETPUYHbIE  (PUTYpbl, BbINOMHATL Napai-
NenbHbIA  NepeHoc ¥ MoBopoT. WccnepoBaTb
CBOWCTBa ABVKEHMI C MOMOLLbIO KOMIMbIOTEPHbIX
nporpamm. BbINOMHATL MPOEKTbl N0 TemMaM reo-
METPUYECKMX NPeobpa3oBaHMin Ha NIOCKOCTU

7. MOCTPOEHUSA C NOMOLLBLIO UMPKYNS U NIHENKK (5 4)

MOCTPOEHUS C MOMOLLIbHO LMPKYNS U NINHEAKN

PewaTb 3aa4yn Ha NOCTPOEHUE C NMOMOLLbIO LmMp-
Kyns U IMHENKN. HaxoanTb YCNOBMS CYLLECTBO-
BaHWS peLleHunsi, BbIMOJHATL MOCTPOEHME TOYEK,
He0OX0AMMBIX AN151 MOCTPOEHUS UCKOMOWA  (hury-
pbl. JloKasblBaTb, YTO MOCTPOEHHas urypa
YLOBNETBOPSAET YCNOBMAM 3agauv (onpefensaTb
YMCNO PELUEeHNIA 3afaum NPU KaXKAOM BO3MOXHOM
BbI6OpE [aHHbIX)

8. N13mepeHne reomeTpmuyecKnx BennymH ( 25 4)

[nvHa oTpeska. [/svHa nomaHoi. [epumerp
MHOTOYro/ibH/Ka. PacctosiHue OT TOYKW A0 nps-
MOI. PaccTosiHMe Mexay napasinesibHbIMK nps-
MbIMW. JMHA OKPY)XHOCTM, YMCO0 TC; A/IMHA AY-
rM OKPY>HOCTW. ["pagycHas mMepa yrna, COOTBET-
CTBME MEX[Y BEe/MYMHON LeHTPa/IbHOro yrna u
OJIMHOW [lyr OKPYXXHOCTW. oHATUE nsiowaam
NIOCKNX (PUryp. PaBHOCOCTaB/IEH-HblE U PaBHO-
Be/IMKMe urypbl. lnowags npsAMOYrosibHUKa.
Mnowaan napannenorpamma, TPeyrosibHuKa W
Tpaneumn  (OCHOBHble (hopMysibl). DOpMYIbl,
BblpaXkatoLue noLaas TpeyrosibHKa Yepes Age
CTOPOHbI M Yron MeXay HUMK, Yyepes nepumMeTp u
paguyc BMMCAHHOM OKPY>XHOCTU; ¢opmyna le-
poHa. Tllnowaab  MHOroyronbHuMKa. [llnowanb
Kpyra u njowags cekropa. COOTHOLLEHWE MeX-

Ay NNoLWaasmMm Noao6bHbIX uUryp

O6BACHATL 1 UNNKCTPUPOBATL NOHATUE NEPU-
MeTpa MHOroyronbHnkKa. ®opmynmpoBaTb Ornpe-
[leNEHNS PacCTOSHUS MeXay TOUYKaMK, OT TOUKM
[0 NPsSMOW, MeXay napannefbHbIMU MPSAMbIMU.
dopMynupoBaTb U 06BACHATL CBONCTBA [/IVHBI,
rpagycHor mepbl yrna, naowaau. dopmynmnpo-
BaTb COOTBETCTBME MEXAY BEMUNHON LEHTpasb-
HOro yrna u AMHON Ayrn OKPY>XXHOCTU. O6bsC-
HATb M WUNNKCTPUPOBATb MOHATUS PaBHOBENN-
KMX W PaBHOCOCTAB/EHHbIX (Uryp. BbiBOAUTL
opMy/bl  NAOWAden  MNPAMOYrofibHWKa, nNa-
pannenorpamMa, TPeEyrosibHMKa W Tpaneuuun, a
TaKke (hopMyny, BbIpaXarollyk naowaas Tpe-
Yro/lbHMKa Yepe3 ABe CTOPOHbI U Yron MeXay Hu-
MW, AIMHY OKPY)XXHOCTKW, Mnowages Kpyra. Haxo-
AWTb NoLWaab MHOTOYroflbHMKa pasbueHveM Ha
TPEYrofIbHUKM U YETbIPEXYT0IbHUKN. OOBACHATL
N UNNKCTPUPOBATb OTHOLLEHME MNOWaden no-

47




JO6HBIX (huryp. PewlaTb 3afa4n Ha BblYMCNEHME
NMHENHBbIX BENUYUH, TPaflyCHOM Mepbl yrna wu
nnowagen TpeyronbHNKOB, YeTbIPEXYro/IbHUKOB U
MHOIOYT0/IbHUKOB, [4/INHbI OKPY>XHOCTU 1 NoLa-
oM Kpyra. Onvpasch Ha faHHble YCNoBMS 3aaum,
Haxo4uTb BO3MOXHOCTW MPUMEHEHUS HEobxoau-
MbIX (opMyn, npeobpasoBbiBaTbh (OpPMYybI. Uc-
Nonb30BaTb (HOPMY/bl 415 060CHOBaHUA [0Ka3a-
TeNbHbIX PacCy)KAeHWin B Xxoae peweHuns. IHTep-
NpeTUpoBaThb MOJyYeHHbIA pe3y/nbTaT MU Cono-
CTaBNATb €ro C YC/0BMEM 333K

9. Koopau

Hatbl (10 v)

JeKapToBbl KOOPAWMHATbI Ha M/IOCKOCTU. Ypas-
HeHne Npsamoi. KoopanHaTtbl cepefuHbl 0TpesKa.
dopmyna paccTofAHUA MeXay ABYMSA TOuKamu
NJOCKOCTU. Y paBHEHWE OKPY>KHOCTU

OO6BACHATbL 1 MNNOCTPUPOBATL NOHATHE [eKap-
TOBOI CUCTEMbI KOOpAMHAT. BbIBOAUTb U UC-
No/ib30BaTb (OPMY/bl KOOPAMHAT CepefyHbl OT-
pe3Ka, paccTosHUA MexXay [ABYMsS TouKamu nno-
CKOCTW, YpaBHEHWsI NPSIMOW MU OKPY>XHOCTU. Bbl-
NO/IHATb MPOEKTbl N0 TeMaM WCMO/b30BaHNS KO-
OpAVHATHOro MeToda MpW peLLeHun 3ada4y Ha Bbl-
YMCNEHWS 1 l0Ka3aTeNbCTBa

10. BekTtopsbl (10 4)

Bektop. OnuHa (mMopynb) BekTOpa. PaBeHCTBO
BekTOpoB. KonnuHeapHble BeKTOpbl. KoopauHa-
Tbl BEKTOpa. YMHOXeHWe BEKTOpa Ha 4ucno,
CyMMa BEKTOPOB, pPa3fioXXeHne BeKTopa No ABYM
HeKO/IIMHeapHbIM BEKTOpaM. YTON MeXAy Bek-
Topamu. CKansipHoe npoun3BefileHne BEKTOPOB

dopmMynupoBaTb OMpeseneHns U UANKCTPUPO-
BaTb MOHATUA BEKTOPA, AMHbI (MOAYNA) BEKTO-
pa, KOJIMHEapHbIX BEKTOPOB, PaBHbIX BEKTOPOB.
Bbluncnatb AnnHY N KOOpAuHaTbl BEKTOpa. Ha-
XOOUTb Yrofl Mexay BekKTopamu. BbINOMHATH
onepauun Haf BeKTopaMu. BbINO/IHATH MPOEKThI
no TemMaMm WCMO/b30BaHUA BEKTOPHOrO MeToja
Mpu pelleHnn 3afia4y Ha BblUYWCNEHUA U [0Kasa-
Te/IbCTBA

11. AnemeHTbI N0rvKu (5 4)

OnpepeneHvie. AKCMOMbI 1 TeopeMbl. [loKasa-
TenbCTBO. JloKasaTenbCTBO OT MPOTUBHOrO. Teo-
pema, obpaTtHas AaHHOW. lMpumep WU KOHTpRpw-
mep

Bocnpoun3soanTb (hOpMynMPOBKN ONpPeaeneHuii;
KOHCTPYMPOBaTb HEC/OXHbIe ONpeAeneHns ca-
MOCTOSATE/bHO. Bocnpon3soanTb hoOpMyNnMpoBKM
N [0Ka3aTeNlbCTBa M3YYEHHbIX TEOPeM, MPOBO-
AVTb HECNOXHble [0Ka3aTeNIbCTBa CaMOCTOSATE b-
HO, cCblflaTbCA B X04e 0OOCHOBaHWA Ha orpe-
[leNeHNs, TEOPEMbI, aKCUOMbI

Peseps BpemeHn —154
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4. TemaTUYECKOE NaHMPOBaHMeE, B TOM YMC/IE C YUEeTOM paboyeit NporpamMMbl BOCMIMTaHNSA C YKa3aHMEM KOJIMYECTBa YacoB, 0TBOAW-
MbIX HA OCBOEHME KaXKa0M TeMbI.
MaTtemaTunka 5-6 Knaccbl

MaTtemaTtuka 5 knacc. Tembl

Konunyectso
yacoB

Konnyectso
KOHTPOJIbHbIX
paboT

MnaHnpyemble NpeaMeTHble pe3y/ibTaTbl

[NoBTOpeHMe 3a Kypc 4 Knacca

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BnTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbI. BHUMATENbHO
BbIC/NYLUMBaTb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [J0BOANTL [0 KOHLA Ha4aTyLo
paboTy, PopMMUPOBaTL OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MblL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6bue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

HaTypanbHble Yncna 1 WKabl

19

OnucbIBaTh CBOMCTBA HATYpa/lbHOIo psga. YuTatb 1 3anu-
CblBaTb HaTypa/ibHble YNCNa, CPaBHUBATbL M YNOPSAA0UMBaTD
nX. AHaIN31POBaTL M OCMbIC/IMBATbL TEKCT 3afayn, nepe-
(hopMynunpoBaTb YC/oBue, U3BNeKaTb HEOOXOAMMYHO NH-
(hopmauuto, MoAeNnpPoBaTh YC1I0BME C NMOMOLLLIO CXeM, pu-
CYHKOB, peasibHbIX NPeAMETOB; CTPOUTb SIOFMYECKYHO Lie-
MOYKY PacCyXAeHWUI; KPUTUYECKN OLLEHNBATb MOJTYYEHHbI
OTBET, OCYLLECTB/ATL CAMOKOHTPO/Ib, NPOBEPsisi OTBET Ha
COOTBETCTBME YCNOBMIO. I3MEPSATH C NMOMOLLbO UHCTPY-
MEHTOB 1 CPaBHUBATb [/IMHbI OTPE3KOB Y BEIMUMHBI YT/10B.
CTpounTb OTPE3KM 3ajaHHO [/IMHbI C MOMOLLbHO TMHEKN W
LMPKYNS.

OueHuBaTb 06BLEKTVMBHO CBOM TPYA U OLHOKNACCHWKOB.
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MbICNIUTb NOrMYeckn. Pa3BuTb NaMsiTb, FPAMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHL,A HAa4aTyLo
paboTy, PopMMPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MblL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

CnoxeHue 1 BblynTaHue HaTypaJiIbHbIX YNCE/

24

BbINOMHATL CNOXEHME N BblUMTAHWNE C HATypa/lbHbIMM
yncnamu; PopMynMpoBaTb CBOMCTBA CMIOXKEHUS U BblUMTA-
HWSA, 3anncbiBaTb UX C NOMOLLbH 6YKB, NPeobpa3oBbIiBaTb
Ha UX OCHOBE YMC/OBbIE BbIPaXKEHUS.

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPAMOTHYHO MaTe-
MaTUYEeCKYHO peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbI. BHUMATENbHO
BbIC/NYLUMBaTb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/1ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

YMHOXeHWe 1 fileneHmne HaTypaibHbIX YNCen

30

BbINOMHATL YMHOXEHWE W AieNIeHne C HATypasibHbIMMW YmMC-
namu; ®opmynMpoBaTb CBONCTBA YMHOXEHUSA, 3aMNMCbIBaTb
MX C NOMOLLbIO 6YKB, NPeobpa3oBbIBaTHL HA X OCHOBE YM-
C/I0Bble BbIpaXKeHWS.

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHWKOB.
MbICIUTb IOrMYecKn. Pa3BUTb NaMsiTb, FPAMOTHYHO MaTe-
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MaTUYEeCKYHO peyb, yMeHNe CamMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, AeNaTb BbIBOAbI. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

Mnowaan n 06LEMBI

16

BbluncnaTs nowanm KeagparoB U NPAMOYro/ibHUKOB, UC-
nosib3ys (hopMY/ibl MIOWAAM KBaApaTa v NPsiMOYro/IbHUKa.
BblpaxaTb 0fHW eAVHULbI U3MEPEHNS NIOLAAN Yepe3 apY-
rue.

Bbluncnatb 06beMbl Kyba 1 NPSMOYTo/IbHOTo napanse-
nenuneaa, cnosb3ys Popmy bl 06beMa Kyba 1 NpsMo-
YrofibHOro napannenenunega. BoipaxaTb 0gHV eAUHULbI
N3MepeHns 06bLeMa vepes apyrue

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BnUTb NaMsiTb, FPaMOTHYHO MaTe-
MaTUYEeCKYHO peyb, yMeHNe CamMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, feNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMUPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

OObIKHOBEHHbIE Apo6MK.

29

Mogenvposatb B rpajuueckoi, npeaMeTHOM opme no-
HATUSA 1 CBOICTBA, CBA3aHHbIE C MOHATUEM OObIKHOBEHHO
Apo6W. BbINOMHATL CNOXEHME U BblYUTaHNE 0ObIKHOBEH-
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HbIX Apo6eii C 0AMHAKOBbIMW 3HaMeHaTeNAMM.

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyto
paboTy, PopMMUPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuTb /IOrMYECKOe MbILLIEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

[JecATnyHble gpoow.
CnoXXeHue 1 BbluMTaHNE AEeCATUYHBIX APO6e

18

3anucbiBaTtb 1 YATaTb AECATUYHbIE Ap06U. MpeacTaBnAaTh
00bIKHOBEHHbIE p06K B BUAE AECATUYHbIX U AECATUYHbIE B
BUAe 00bIKHOBEHHbIX; HAXOANTb AECATUYHbIE NPUBMXKe-
HUS 06bIKHOBEHHBIX APO6EN.

CpaBHUBaTb 1 YropsAoumBaTh AeCATUYHbIE Apo6U. Bbl-
MOJHATL CI0XKEHWE BblYUTaHWE AECATUYHBIX APO6EN.
BbINOMHATL NPUKUAKY Y OLEHKY B XOZ€ BbIYUCEHWIA.
OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPAMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, feNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOANTL [0 KOHLA Ha4aTyLo
paboTy, PopmMMpPoBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.
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YMHOXEHME 1 AeNeHNe AeCATUYHBIX Apo6ei

32

BbINOMHATL YMHOXEHVE 1 AeNeHne AeCATUYHBIX Apo6eil.
OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyto
paboTy, PopMMUPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuTb /IOrMYECKOe MbILLIEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

VIHCTpYMEHTbI 41151 BbIYMCIEHWIA 1 U3MEPEHNI

20

BbINOMHATL NPUKMAKY Y OLEHKY B XOZ€ BbIYUCEHWIA.
OOBACHATb, UTO TaKoe MPoLeHT. MpeacTaBNATb NPOLEHTI
B Ap06SX 1 Apo6M B MPOLEHTaX.

OcywectBnATb NOUCK MHGopmaum B CMIA, cofepkalei
[aHHble, BbIP@XXEHHbIE B NPOLEHTaX, UHTePNpPeTMpoBaTh
nX.

CTpouTb Yr/bl 3aaHHOM BENMUYNHBI C MOMOLLbIO TPaHC-
noptupa. BbinonHATL Nepebop BCEX BO3MOXKHbIX BapuaH-
TOB /151 NnepecyeTa 06bEKTOB NI KOMOMHALMWIA, BbIAENATb
KOMOMHaLmMK, oTBeYaroLLye 3a4aHHbIM YCIOBUAM.
OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHWKOB.
MbICNIUTb NOrMYecKn. Pa3BuTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbI. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopmMMpPoBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MblL/IEHME, TBOPYECKME
CMOCOOHOCTU, HaBbIKN CAMOCTOSATE/IbHOW PaboThbl U Camo-
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npoBepku. ®opMMPoBaTb KOMMYHUKATUBHbIE OTHOLLIEHUS.
Pa3BWTb TPYAONOOME, YCUAYMBOCTb, aKKYPaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

10.

[NoBTOpeHME

10

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPAMOTHYHO MaTe-
MaTUYEeCKYHO peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, feNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/1ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopmMMpPoBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

Bcero yacoB (6 u. B Heflento 13 pacuéta 34yuebHbIX Hedenb)

204

14

Ne

MaTtemaTunkKa 6 Knacc. Tembl

Konunyectso
yacoB

Konnyectso
KOHTPOJIbHbIX
paboT

MnaHnpyemble NpeaMeTHble pe3y/ibTaTbl

JennmocTb uncen

25

1

dopmynmMpoBaTb ONpeaeneHns LeInTens n KpaTHoro, npo-
CTOr0 M COCTABHOIO YMCa, CBOMNCTBA N NPU3HAKN Aenu-
MOCTMW.

[JokasblBaTb 1 0rpoBeprarb ¢ NOMOLLbIO KOHKPETHbIX
NPUMePOB YTBEPXKAEHUA O AenMMocTy Yncen. Knaccudgu-
LMpoBaTb HaTypasibHble Yncna (YEeTHbIE U HEYETHbIE, MO
ocTaTkam OT [iefleHns Ha 3 U T. 1.).

WccneposaTb NpocTeiLlvie YncioBble 3aKOHOMEPHOCTH,
NPOBOANTbL YNC/OBbLIE SKCNEPUMEHTBI (B TOM YUC/IE C UC-
M0/Ib30BaHMEM KaulbKyNiSiTopa, KOMMNbIOTEPA)

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYeckn. Pa3BnTb NaMsTb, FPaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBATb, AeNaTh BblIBOAbl. BHUMATENLHO
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BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyto
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHbIN pe-
3ynbTar. Pa3BuTb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

CnoxxeHue 1 BbluMTaHNe apobelt ¢ pasHbIMK 3HaMeHa-
Tensmm

26

Mogenuposarts B rpagmyeckoit, npeaMeTHON hopme no-
HATUA 1 CBOMCTBA, CBA3aHHbIE C MOHATMEM 00bIKHOBEHHO
apo6u.

dopmynmMpoBaTb, 3anncbiBaTb C MOMOLLbI OYKB OCHOBHOE
CBOWCTBO 06bIKHOBEHHOW Ap0o6y, Npasuna AenCTBUI C
06bIKHOBEHHbLIMW APO6AMMU.

Mpeobpa3oBbiBaTb 0ObIKHOBEHHbIE Ap06K, CpaBHUBATL U
yrnopsaoumBaTh ux.

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrNYeckn. Pa3BnUTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, feNaTb BbIBOAbI. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuTb /IOrMYECKOE MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENIbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycUaumMBOCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

YMHOX€EHMWE U AeneHne 06bIKHOBEHHbIX Ap06ei

38

BbINOMHATL BbIYMC/IEHMS C 0ObIKHOBEHHBLIMY APO6SAMM.
MpoBOAUTL HECNOXHbIE UCCEA0BaHNS, CBA3aHHbIE CO
CBOMCTBaMM APOOHbIX Ymces, ONMpasiCb Ha YNCIOBbIE 3KC-
NepUMEHTbI (B TOM YKC/IE C UCMOJIb30BaHMEM KaslbKyNATO-
pa, KOMNbKTEPA)
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OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYeckn. Pa3BuUTb NaMsiTb, FPaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuTb /IOrMYECKOe MbIL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENIbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6bue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

OTHoLLEHMS 1 nponopuun

23

MpvBOANTL MPUMEPbI UCTMO/Ib30BAHUA OTHOLLEHWIA B Npak-
TUKe.

PeluaTtb 33241 Ha NPOLEHTbI U ApobK (B TOM Yncne 3a-
[a4un 13 peasibHOM NPaKTUKK, UCNO/b3Ys NPy Heo6xoam-
MOCTM KaJIbKY/IATOP); UCMNO/b30BaTb NMOHATUS O THOLUEHNS
1 NPONOPLMN NPU peLleHnm 3agay.

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYeckn. Pa3BuTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyto
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuTb /IOrMYECKOe MblLIEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

[NonoXkutenbHble N OTpULATENbHBIE YMCNa

16

Mp1BOAUTL NPUMEPbI UCMO/b30BaHNS B OKPYXKAHOLLLEM MU-
pe NONOXMTENbHBIX 1 0TpULaTENbHBIX Yncen 3o6paxaTb
TOYKamMM KOOPAVHATHOM NPSIMOVA MONOXXUTENbHbIE U OTPU-
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LaTe/ibHble paunoHasibHble Yncna.

XapaKTepr30BaTb MHOXECTBO LIe/bIX YMCEN, MHOXECTBO
paLMoHa/IbHbIX YmnCen.

CpaBHMBaTb 1 YNopsAoUMBaTh paLMoHa bHble YACNa, Bbl-
MOJHATb BbIYMCNEHUS C PaLOHa/IbHLIMW YMCIaMK
OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTEIbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyto
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycUaumMBOCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

CnoxkeHue 1 BblYUTaHME NOMNOXKUTENbHBIX U oTpuua-
TE€NbHbIX YNCEN

13

dopmynnpoBaTh 1 3anncbiBaTb C NOMOLLbHO OYKB CBOWA-
CTBa C/IOXKEHUS 1 BbIYUTAHWSA NOMOXKMUTENBHbIX U OTpULLa-
TeNbHbIX YunCen

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYeckn. Pa3BuTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyto
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENIbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

YMHOXeHUe 1 feneHne NoOKNTENbHBLIX U oTpuLa-

15

dopmynnpoBaTh 1 3anncbiBaTb C NOMOLLbHO GYKB CBOWA-
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TE€NbHbLIX YNCEN

CTBa [Ie/iCTBUIA C paLMOHaIbHLIMU YACNaMM, NMPUMEHSTh
AN NIPe06bpa3oBaHnst YMC/OBbIX BbIPAXKEHWIA

PeLleHne ypaBHEHWIA

17

YuTaTb 1 3anmcbiBaTb 6YKBEHHbIE BbIPaXKEHWS, COCTaBNATb
OYKBEHHbIE BbIPaXXEHUA MO YCNOBUAM 3a4a4y. Bbluncnatb
4MCNOBOE 3Ha4YeHNe 6YKBEHHOMO BbIpKeHWS Npu 3aaaH-
HbIX 3HaYeHnsAX 6ykB. COCTaBNATb YpaBHEHUS MO YC/o-
BUAM 3afa4y. PeluaTb npocTeiillve ypaBHeHMsi Ha OCHOBE
3aBMCUMOCTEN MEXAY KOMMOHEHTaMU apuihMeTUUECKNX
LleACTBUIA.

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MblLL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENbHOW PaboThbl U camo-
NpoBepkn. PopMMPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

KoopAanHaTbl Ha NI0CKOCTH

15

CTpouTb Ha KOOPAMHATHOWM NIOCKOCTM TOYKMN U (IUTYPbI
Mo 3aflaHHbIM KOOpAMHaTaM, OnpesensTe KOOpAMHaTbl TO-
yek. /13BnekaTb MHOpMaLMIO U3 TabnuL, 1 auarpaMm,
BbINOHATH BbIYMC/IEHNSA MO Tab/IMYHbIM [aHHbIM, CpaB-
HMBaTb BEMUYNHbI, HAXOAWUTb Hanbo/bLLMe N HAUMEHbLLNE
3HaYeHns n ap.

BbINOMHATL C60p MHDOPMALLMKN B HECNIOXHDBIX Cy4asX,
OpraHu130BbIBaTb MH(OPMaLMIO B BUAE Tabnuu n guna-
rpamm, B TOM YMC/Ee C MOMOLLbH KOMIMbIOTEPHbIX NPO-
rpamm. MNpuBoAUTL NPUMEPBI CyHaiHbIX COBbITUIA, AOC-
TOBEPHbIX Y HEBO3MOXHbIX COOLITUIA. MpUBOANTL NPUMe-
Pbl KOHEYHbIX 1 GECKOHEYHBbIX MHOXEeCTB. HaxoauTb
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006beaVHEHVE N NepeceyeHne KOHKPETHBIX MHOXECTB.
MpyBOANTL MPUMEPbI HECNIOXHbIX KNacCU(UKaLmii n3 pas-
NNYHBIX 06/1aCTeN XU3HWU. INtoCcTpupoBaTh TEOPETUKO-
MHO>XECTBEHHbIE NOHATUA C MOMOLLLIO KPYroB Jitniepa
OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKNACCHUKOB.
MbICNIUTb NOrMYeckn. Pa3BuTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYH0 peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTaTtb. AHaIM3UPOBaTb, AeNaTb BbIBOAbl. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYIUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/ACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MblLL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKN CAMOCTOSATENIbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

10. | NosTopeHwe 3a Kypc 6 Knacca

16

OueHunBaTb 06BLEKTMBHO CBOM TPYA U OLHOKMACCHUKOB.
MbICNIUTb NOrMYecKn. Pa3BuUTb NaMsiTb, FPAaMOTHYHO MaTe-
MaTUYEeCKYHO peyb, yMeHNe CaMOCTOATENIbHO MbIC/IUTb U
paboTartb. AHaIM3UPOBaTb, AeNaTb BbIBOAbI. BHUMATENbHO
BbIC/NYLUMBATb MHEHWE APYTUX. YBaOXUTE/IbHO OTHOCUTCS K
OTBETaM OJHOK/IACCHMKOB. [l0BOAWTL [0 KOHLA Ha4aTyLo
paboTy, PopMMpPOBaTb OTBETCTBEHHOCTb 38 KOHEUHBIN pe-
3ynbTar. Pa3BuThb /IOrMYECKOe MbILL/IEHME, TBOPYECKME
CMOCOGHOCTU, HaBbIKM CAMOCTOSATENIbHOW PaboThbl U camo-
NpoBepkn. PopMMpPoBaTb KOMMYHUKATUBHbLIE OTHOLLEHNS.
Pa3BuUTb Tpyaono6ue, ycuaumMBoCTb, aKKypaTHOCTb, TOY-
HOCTb 1 BHUMATE/IbHOCTb.

Bcero yacoB (6 4. B Hefento 13 pacyéta 34 yuebHbIX HeAenn)

204

15
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ero KopHu. PaBHOCW/bHbIE YpaBHEHNS,
CBOWCTBaA ypaBHEHWIA. JInHeilHoe
ypaBHeHMe C 0HOM NepeMeHHO.
YpaBHeHUS, CBOAMMbIE K MPOCTEN-
wum. CocTaBneHne NMMHENHbIX ypaB-
HeHWin. PellieHne 3aad. PelleHme 3a-

Nen.n Tema Kon- | Kon-Bo MnaHupyemble NpeaMeTHble pesysbTaThbl
BO Ya- | KOH-
COB | TPO/ib-
HbIX pa-
60T
7 Knacc
1. BbipaKeHUSA, TOXAECTBA, YPaBHEHNS. 26 2

1 Yucnosble BbipaxxeHUs. CocTasieHme 5 Haxo4uTb 3HaYeHUs YMCMIOBbIX BbIPAKEHUI, & TaKXXe BbIPAKEHWU C NepemMeHHbI-
4MCOBbIX BbIpaXXeHWUIA. HaxoxaeHwe MU MPY YKa3aHHbIX 3Ha4YeHUSX NepeMeHHbIX; BOCMMUTaHWE OpPraHn30BaHHOCTU, UC-
3HAYEHNS YNCOBOr0 BblpaXXeHUs. Bbl- MOJIHUTE/ILHOCTUN, OTBETCTBEHHOCTM.
paXkeHuns ¢ nepemeHHbIMU. CocTaBne-

HVe BbIP&XXEHWIA C NepeMeHHbIMU. Ha-
XOX[JEHWe YNCNOBOro 3Ha4eHNs Bbl-
PaXXeHNs ¢ nepeMeHHbIMW. CpaBHEHNE
3HaYeHuii BblpaXkeHnin. CTporoe, He-
CTpOroe, fBOMHOE HEPABEHCTBO.

2 CBoiicTBa Je/CTBUIA Haf, YMcnamu. 6 Wcnonb3oBaTb 3HakKM >, <, u4uTaTb W COCTaBMATb [ABONHbIE HEPaBEHCTBaA.
OCHOBHbI€e CBOWCTBA C/IOXKEHUSA U YM- BbINONHATL NpoCcTelilne Npeobpas3oBaHNs BbIPAXKEHWNIA: MPUBOANTL NOAOGHbIE CNa-
HOXeHUA uncen. ToxaecTsa. [Jokasa- raeMble, pacKpbiBaTb CKOOKM B CyMMe WM PasHOCTU BblpaXXeHWI; pa3BmBaTh rpa-
TeNIbCTBO TOXAECTB. TOXAECTBEHHbIE MOTHYI MaTeMaTUUeCKyto peyb; BOCMUTaHWE YMEHUS JOCTUraTb B3aUMOMNOHUMaHNS,
npeo6pa3oBaHNs BbIpaXKeHWn. Packpbl- COTPYAHWYATL AN AOCTUMXEHMS 0OLLMX Pe3ynbTaToB.

TUe CKOOOK. TOXAECTBEHHbIE Npeobpa-
30BaHVS BbIpXKEHWIA. [MpuBeseHne no-
[O6HBIX cnaraembiX. MOBTOpeHWe No
Teme «BblpaXXeHns 1 nx Npeo6paso-
BaHMA. TOXAECTBax.
KoHTposibHas paboTa No 1 no Teme «Bbipaxe- 1 MpoBepUTb 3HAHUS, YMEHUS U HABbIKW MO TEMe ««BbIpaXeHusi 1 nx npeobpasoBa-
HUS 1 UX Npeobpa3oBaHus. ToXaeCcTBay. HUA. ToXXAecTBa», (hHOPMMpPOBaHMeE MNO3HaBaTe/IbHOr0 MHTEpECa.
3 YpaBHEHUE C O4HNM HEU3BECTHLIM U 9 PellaTb ypaBHeHUS BMAA NPU Pa3/IMYHbIX 3HAYEHUSAX U, & TaKXKe HECN0XHble

YpaBHEHWs1, CBOASLLMECS K HAM. Vcrnonb3oBaTb — annapaT ypaBHEHWIA NS peLue-
HWA TEKCTOBbIX 3aa4, MHTEPNPETMPOBaThb pe3y/bTaT; pa3BMBaTb YMEHNS pellaTb
YPaBHEHWS1, BOCNUTaHWE BHYTPEHHE OpraHn30BaHHOCTY, COGPaHHOCTM, AUCLMMAN-
HWUPOBAHHOCTMW.
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[ia4 METO0M YpaBHeHWI. PelleHue
3aja4un Ha [BMXKEHNE METOA0M ypaB-
HEHWiA. PelleHns 3aaa4 MeTo40M
ypaBHeHWi1. MoBTOPeHUe No Teme
«YpaBHeHWs C OHOI NepeMeHHO».

4 CpefHee apumeTUYECKOR, pasmax, 4 Kcnonb3oBaTb MNpOCTelMe CTaTUCTUYECKUE XapaKTepUCTUKK (CpeaHee apudme-
mMofa. PellieHne 3a4a4 Ha HaxoXaeHue TUYEeCKOoe, pa3max, Mofa, MeauaHa) ons aHanmsa paga faHHbIX B HEC/IOXKHbIX CU-
CpegHero apugmeTUyecKoro, pasmaxa Tyaumsi; BOCMUTbIBATb YMEHME OLEeHNBATb 0ObEKTUBHO TPYA CBOMX OHOKNACCHM-
1 MoAbl. MefimaHa Kak CTaTUCTUYeCKas KOB, YYMTb AenaTb BbIBO/bl, 03HAKOMUTbL C UCTOPUYECKON MH(OpMaLMEN.
XapaKTepucTuka. HaxoxgeHvie meama-

Hbl.
KoHTposibHas paboTa No 2 no TeMe «YpaBHe- 1 [MpoBepuTb 3HaHWA, YMEHUS N HaBbIKU MO Teme: «YpaBHeHUs. CTaTUCTUYECKME Xa-
HUA. CTaTUCTUYECKME XapaKTEPUCTUKIN». PaKTePUCTUKN», POPMUPOBaHME NMO3HABATE/IbHOrO NHTEpECa.
2. DyHKUNW. 18 Bbluncnate 3HaveHns yHKUN,

5 dyHKUMA. ObnacTb onpeaeneHns, 06- 7 3afjaHHOI POPMYNOW, COCTaBNATb TabnULbl 3HaYeHWIn yHKUMK. 1o rpagmnky
NacTb 3Ha4YeHnn PyHKLMKN. Crnocobsbl (PYHKLMN Haxo4uTb 3HaYeHue (PYHKLUN MO N3BECTHOMY 3HAUYEHUIO aprymeHTa u
3afjaHnsa PYyHKUMK. BbluncneHue 3Ha- pewwaTb 06paTHYo 3aga4vy. CTpoUTb rpatmKm NPSAMor NPOMopPLUOHaIBHOCTA U
YeHU (yHKUMK no opmyne. Mpume-

HEHWe BbIYNCNEHNIA 3HAYEHWNIA (DYHK-
unu B 3agavax. Mpadmk hyHKumm. No-
CTpoeHue rpaduka yHkumm. Mo-
CTPOEHME N YTeHUe rpafurka PYHKLUN,
6 Mpsamas nponopumoHanbHOCTL. Ipa- 10 NMHENHON (PYHKLUMK, ONUCLIBATL CBOMCTBA 3TUX (PYHKUMIA. MOHMMATb, KakK BNAET

(MK NPAMOI NPONOPLNOHANIBHOCTMN.
[MocTpoeHWe 1 YTeHne rpadurka nps-
MO MPONOPLMOHaNbHOCTW. JInHenHas
(hyHKUMSA. TpathnK TMHENHON PYHK-
UMK, YacTHble cnyvam rpatmkoB nu-
HeMHOM PyHKUMK. 3afaHne PYyHKLMK
HECKO/IbKUMK (hopmynamu. BaaumHoe
PacnonoXeHue rparKoB NNHENHbIX
(hyHKUMIA. pUMeHeHVe B3aUMHOTO

3HaK KO3(h(hMLMEHTA K HA  PaCMO/IOKEHNE B KOOPAMHATHOM NNOCKOCTU rpadmka
(yHKUMM Y = KX, Kak 3aBUCUT OT 3Ha4yeHU K 1 b B3aMMHOe pacnonoXkeHve
rpatmkoB AByX PyHKUMIA Buaa y=kx+b. MIHTepnpeTupoBaTth rpatimkn peasbHbIX
3aBMCUMOCTEN, ONuCbIBaeMbIX (opmynamu Buga: y=kx, y =k x + b, ocBoeHwe co-
LMa/TbHbIX HOPM, NMPaBW NOBEAEHNS, POSel U hOPM COLMaSTBHO YM3HW B Ipyrnax 1 co-
06LLEeCTBax.
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PacnonoXeHns rpamMKoB K peLLeHnto
3a4ay. NosTopeHue No Teme «PyHK-
unn ».

KoHTposibHas paboTa No3 no Teme «DyHKLUN». 1 [MpoBepuTb 3HAHUA, YMEHWNA U HABbIKW MO Teme: «PYHKLUU» ,(popM1pOBaHIe camo-
CTOATE/IbHOW aKTMBHOCTW.
1. CreneHb C HaTypa/ibHbIM MOKasaTe- 18
Nem.

7 OnpepeneHvie CTEMEHN C HATYpPa/IbHbIM 10 BbluncnaTh 3HayYeHUs BblpaXeHW Buaa a", rge a — MPOU3BOJIbHOE  YMCHO, N
nokasareniem. BbluncneHne 3Ha4eHN — HaTypa/ibHOe YMC/0, YCTHO U MUCbMEHHO, a TakXe C NOMOLLbI0 KanbKynsaTopa.
BbIPXKEHWIA, COAePXKaLLMX CTEMNEHMN, dopmynnpoBatb, 3anucbiBaTb B CUMBO/IMYECKON (opMe U  0BOCHOBbIBATL CBOWA-
YMHOXeHVe CTeNeHen ¢ 0AMHaKOBbIMY CTBa CTEMNeHW C HaTypa/lbHbIM MokKa3satesieM. MNMpYMeHSATb CBOCTBA CTEMNeHN 4/1s
OCHOBaHMAMU. [leneHne cTeneHei ¢ npeo6pa3oBaHns BbIPpaXXeHWI. BbIMONHATL YMHOXEHWE OAHOY/IEHOB 1 BO3BEEHME
0[IMHaKOBbIMW OCHOBAHUAMU. Y MHO- O[JHOUY/IEHOB B CTeMneHel; (hopMUpoBaHMe 0CO3HAHHOTO, YBXKUTE/IbLHOTO U A06pPO-
YKeHWe CTerneHel ¢ 04MHaKOBbIMU OC- XKenarTeflbHOro OTHOLLEHNSA K ApYromy YenoBekKy, ero MHeHuHo.

HOBaHVAMW. [lenieHne cTerneHer ¢ ogu-
HaKOBbIMW OCHOBaHUAMU. Bo3seaeHune
B CTerneHb Npou3sefeHns. Bo3seaeHue
CTerneHu B CTeneHb. HaxoXaeHwe 3Ha-
YeHWI BbIPXKEHWIA, CoaepXKaLLmX cTe-
neHn. HaxoxaeHve 3Ha4yeHuin Bblpa-
YKEHWI, COAepXKaLLMX CTENEHN.

8 OfHOYNEH 1 ero CTaHAapTHbIV BMA, 7 CTpouTb rpadnkn PyHKUMIAY = x2 n y = x5 PeluaTb rpajuyecku ypasHe-
YMHOXeHWe ofiHoueHoB. Bo3seeHune Hmax2=kx + b, x3=kx +Db, rae k u b — HekoTOpbIe uncna; BOCNUTaHUE
OAHOuNeHa B CTeneHb. [NpumeHeHne LileNeyCTPeM/IEHHOCTH, ANCLMNIMHAPOBAHHOCTU, HACTOMUYMBOCTK, BOJSIN, YMEHUS
[leACTBUIA C OAHOYNEHaMM NS NPeo6- TPYAUTBLCA.
pa3oBaHUsA BbIPXXEHUA. PYHKUNA Y =
X%, eé cBOCTBA U rpadmK. PYHKLMA Y
=X, eé cBoifcTBa 1 rpadwk. MosTo-
peHue no Teme «CTeneHb ¢ HaTypaib-

HbIM MOKa3aTesieM ».
KoHTposibHas paboTa No4 no Teme «CTeneHb ¢ 1 [MpoBepnTb 3HaHWA, YMEHNA N HaBbIKWN MO TeMe: « CTeneHb C HaTypasibHbIM NOoKasa-

HaTypaJ/IbHbIM MOKa3aTeemM».

TENEM», BOCMTaHWE NO3HaBaTE/IbHOI0 MHTEPECA.
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4. MHOrouseHsbl

17

9

MHOrouneH 1 ero cTaH4apTHbIN BUA.
CrteneHb MHorouneHa. MpvBeaeHne
MHOFOY/IeHa K CTaH4apTHOMY BUAY.
Cno>keHune 1 BbluMTaHMe MHOrou/Ie-
HOB. MPUMEHEHME CNOXEHWS U BbIUM-
TaHWA MHOTO4/IEHOB /11 Npeobpaso-
BaHWS BbIPXKEHWIA.

3anucobiBaTb  MHOrOYeH B CTaHOapTHOM Buge, onpegendatb CTeneHb MHO-
royneHa. BoINO/HATL CNOXEHWNE N BblUMTaHME MHOTOY/IEHOB, YMHOXEHWe

10

YMHO)XeHVe 0fHO4/IeEHa Ha MHOTO-
uneH. MNMprMeHeHne YMHOXXEHWS OHO-
4/ieHa Ha MHOTOUJIEH [/19 YNPOLLEHMS
BbIpaXXeHWIA. PeLeHre ypaBHEHWIA,
CBOAALMXCA K BUAY ax=B. BblHeceHue
006LLEero MHOXWTENSA 3a CKOOKM. Pas-
NOXEHWe MHOrou1eHa Ha MHOXUTENN
BbIHECEHNEM 06LLEro MHOXMUTENS 3a
CKO6KW. MNprMeHeHMe BbIHECEHUS 00-
LLLero MHOXMTeNs 3a CKOOKM npu pe-
LLUEHWM ypaBHeHWiA. MoBTOpeHKE Mo
Teme «CoXXeHune 1 BblUMTaHWe MHO-
rounieHos. Mpou3seaeHve O4HOU/IEHA U
MHOTOY/IEHa».

OAHOYNEHA Ha MHOFOYNEH W MHOFOY/IeHa Ha MHOrouY/ieH. BbINOMHATL pas3noxe-
HWEe MHOrOY/IeHOB Ha MHOXWTENW, UCNO/b3Yys BbIHECEHME MHOXMWTENS 38 CKOOKM U
CMocob rpynnmpoBKM; (hakKTbl 0 XM3HEHHOM MO3NLMK 1 YETOBEYECKUX KaYeCTB yue-
HbIX MaTeMaTUKOB.

KoHTposibHasa pabota Ne5 no teme «MHOro-

YJIEHbI».

MpoBepUTb 3HAHUS, YMEHWSA U HaBbIKW MO Teme: «MHOTro4/EHbI», (POPMUMPOBaHME
CaMOCTOSITe/IbHON aKTUBHOCTU.

11

YMHOXEHME MHOro4/IeHa Ha MHOTO-
uneH. MpumeHeHre NPoun3BeaeHNs
MHOFOY/1eHa Ha MHOTOY/IEH 4Ns npe-
06pa3oBaHus BbIpaXXeHWIA. PeLeHmne
TPEHMPOBOYHbIX YMPaXXHEHWIA Ha Mpe-
06pa3oBaHue BblpaKeHWI. PelleHne
YPaBHEHWIA C MPUMEHEHVEM NPaBWN
npeo6pa3oBaHuns BbipaXkeHWin. Pasno-
YKEHME MHOTOY/IEHA Ha MHOXMNTENN

10

MpUMeHSATb AeNCTBMS C MHOTOYIEHaMM MPW PeLLieHnn pasHoobpasHbIX 3adady, B
YaCTHOCTW TPV PELLUeHN TeKCTOBbIX 3aday C MOMOLLbH YPaBHEHWiA, BOCNMTA-
HWe TPYAON6MS, HACTOMYMBOCTH, YNOPCTBA, CAMOCTOATENIbHOCTM, aKKypaTHOCTH,
OTBETCTBEHHOCT, YMEHUIA TPYANTLCA.
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BbIHECEHMEM 06LLLEr0 MHOXMTENA 3a
CKO6KM 1 cnoco6oM rpynnmpoBKy.
Kcnonb3oBaHue npeobpasoBaHns MHO-
FOY/IEHOB MPU PELLIEHNMN YPaBHEHMWIA.
Kcnonb3oBaHme npeobpasoBaHns MHO-
rOY/IEHOB MPW PELLeHMN 3aday 1 AOKa-
3aTenbCTB TOXAECTB. [eneHue c oc-
TaTKOM.

KoHTposibHas paboTa No6 no Teme «lpoun3sse- 1 [NpoBepuTb 3HaHUSA, YMEHUA U HaBbIKK NO Teme: «[1ponsseaeHe MHOrO4/1eHOB»

[EHNE MHOTOY/IEHOBY. (hopmMmMpOBaHMe CaMOCTOATE/IbHOM aKTMBHOCTU.,

5. ®opMy bl COKpaLLEeHHOro YMHOXeHNSA 23

12 | Bo3BefeHue B KBafpaT CyMMbI ABYX 6 Bo3BoanTb B KBaApaT CyMMY M pasHOCTb [BYX BblpaKeHWI. [JoKasbiBaTb CripaBef-
BblpaXXeHWii. Bo3BefeHWe B KBagpaT NMBOCTb (DOPMY/N COKPALLEHHOINO YMHOXEHUSA, NMPUMEHSATb UX B NPeobpasoBaHMNAaX
PasHOCTY ABYX BblpaXKeHWiA. MNpume- Le/IbIX BbIP&XKEHWA B MHOTOYJIEHbI, & Takke [A1S pPas3/ioXKeHWUs MHOIMo4/1IeHOB
HeHune hopmy/ AN BbIYUCNIEHWI, Mpe- Ha MHOXUTeNN, (hopMMpoBaHme y 06yyatoLLerocs NOHMMaHNA BXKHOCTW OMOpbl Ha
006pa30BaHusi BbIpaXKEHNIA. Pa3noxeHne CBOW CUIbI.
Ha MHOXWTE/N C MOMOLLbO (PopMy/
KBafpaTa CyMMbl U KBafpaTa pasHo-
CTW. Pa3noxeHne Ha MHOXXUTENN C No-
MOLLbIO popMY/ KBagpaTa CyMMbl U
KBafpaTa pasHOCTW. PelleHne ypaBHe-
HWI, NCNOb3YA Pa3/oXKeHVe Ha MHO-
XUTENN.
13 | YMHOXeHWe pa3HOCTH [BYX Bblpaxe- 6 YMHOXaTb Pa3HOCTb [BYX BbIPXKEHWUI Ha UX CyMMY. pUMeHSATb (hopMmy/y pasHo-

HUI Ha UX cymmy. MNpumeHeHne gop- CTV KBaZpaToB [BYX BbIpaXXeHWI 415 Npeo6pa3oBaHnNs BbIPXKEHWIA 1 Pa3NoXeHUn
MY/ibl 47151 Tpeobpa3oBaHns Bblpake- NX HA MHOXUTENN. VICNONb30BaTb NPUW PasoXKeHNN Ha MHOXMUTENN (POpMY/y CyM-
HUIA. Pa3noXxeHune pasHOCTU KBaapaToB Mbl 1 Pa3HOCTUN KyO60B ABYX BblpaXKeHWIA, BOCNUTAHNE BHYTPEHHEN OpraHn30BaHHO-
Ha MHOXUTeNW. MNpuMeHeHre pasHOCTU CTW, COGPaHHOCTH, ANCLUMNIMHAPOBAHHOCTM
KBafpaToB /151 pa3/IoXKeHUs BblpaKe-
HUI Ha MHOXMWTENN. Pa3fioXKeHre Ha
MHOXMWTEN CyMMbl Ky60B. Pa3noxe-
HVe Ha MHOXXUTENW PasHOCTU KybOB.

KoHTposibHaa paboTa No7 no teme «Popmy/ibl 1 [MpoBepuTL 3HaHWA, YMEHWNA N HaBbIKN N0 Teme: «PopMy/bl COKpaLeHHOro yMHO-
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COKPALLEHHOT0 YMHOXXEHMS».

YKEHWS», (HOPMMPOBaHIe CaMOCTOSTE/bHOV aKTVBHOCTU.

14 | Llenoe BbipaxkeHue. Npeobpa3oBaHme 6 IMoHUMaTb, YTO TaKoe Liefioe BblpaXXeHMe. Icnonb30BaTh pasinyHble npeobpasoBa-
LIeNI0r0 BbIPXXEHWNA B MHOIO4/EH. Pas- HUS LeNbIX BbIPaXKEHWI NPY peLleHnn ypaBHEHUIA, [oKa3aTeNlbCTBe TOXAECTB, B
NOXEHWe Ha MHOXWTE/IN BbIHECEHWEM 3afja4ax Ha [eMMOCTb, B  BbIYUCIEHUN 3HAYEHUI HEKOTOPbIX BbIPAXKEHWIA C
3a CKO6KU 1 C nomMoLbto hopmyr. Pas- MOMOLLIbIO Ka/IbKYNATOPa, MUPOBO33PEHUYECKME UAEN.

NOXEHWe Ha MHOXWTESIN C NOMOLLLbIO

(hopmyn 1 cnocoba rpynnmMpoBKK.

MprMeHeHMe NpeobpasoBaHnin LiesbIxX

BbIpaXXeHWiA. MpumeHeHre Npeobpaso-

BaHWiN LieNbIX BblpaxXeHNiA. Bo3sege-

HVe [BYY/IeHa B CTEMEHb.
KoHTponbHas paboTa Ne8 no Teme «lpeobpa- 1 MpoBepUTb 3HAHUS, YMEHUSA U HaBbIKW MO Teme: Mpeobpa3oBaHme LeNbiX BbipaXKe-
30BaHVE LIefIbIX BbIPKEHNIA». HWI», BOCNTAHKE NO3HaBaTe/IbHOro MHTepeca.
6. CUCTeMbIl NIHEHBIX YpaBHEHWIA 17

15 | JInHeliHOE ypaBHeHMWe C ABYMS Nepe- 6 OnpefensTb, ABNAETCA /X Napa YACEN peLleHneM JaHHOTO YpaBHEHUS C ABYMSA Me-
MEHHbIMW. PeLLieHne NMHENHOro ypaB- pemMeHHbIMKU. HaxoauTb NyTéM nepebopa Liesble peLleHns TMHENHOIo YpaBHEHNS C
HEHUA C ABYMS NepemMeHHbIMU. patnk [BYMSA repemeHHbIMK. CTPOUTb rpamk ypaBHeHus ax + by = c¢. Pewarts rpaguye-
NMHENHOT0 YpaBHEHNS C ABYMS Nepe- CKMM CNoco6om, (hopMrpoBaHre y 06y4aroLLMXCs MOHUMaHNA B&XKHOCTW OMOpbl Ha
MeHHbIMW. [1OCTPOEHME N YTEHME Tpa- CBOM CWJbI.

(h1Ka NMHENHOro ypaBHEHUSA. CUCTEMBI
NMHENHBIX YPaBHEHWIA C ABYMSA Nepe-
MeHHbIMW. "pathnuyeckunii cnocob pe-
LLEHWS CUCTEMbI JINHENHbIX YPaBHEHWIA
C ABYMS NEPEMEHHbIMM.
16 | PelleHure CUCTEMbI SIMHEVHbIX YpaBHE- 10 CUCTEMbI IMHENHBIX YPaBHEHWI C ABYMSA MepeMeHHbIMU. TpUMeHsTb cnocob nog-

HWI C ABYMSA NepeMeHHbIMU Coco6oM
noAcTaHoBkKW. Crnocob NoCTaHOBKM B
3agadax. PewleHune 3agad. PelleHne
CUCTEMbI IMHENHBIX YPaBHEHWIA C ABY-
MS repemMeHHbIMU Coco60M CoXxe-
HUA. CNoco6 CNoXKeHWs NP peLleHnn
C/TOXKHbIX CUCTEM JIMHEVHbIX ypaBHe-
HWIA. PelleHne 3aa4 C NOMOLLbIO CUC-

CTAHOBKM 1 CNOCO6 CNOXEHWUSA NMPU PELLEHNN CUCTEM NIMHEWHbIX YPaBHEHWI C ABYMS
nepeMeHHbIMU. PeLlaTtb TEKCTOBbIE 3aa4u, UCMNOsb3ys B KAYECTBE asirebpanyeckoi
MOJENM CUCTEMY YPaBHEHWIA. VIHTEpNpeTUpPOBaTL Pe3ynbTaT, MNoYYeHHbI npu pe-

LLEHWM CUCTEMbI, BOCNINTAHME TBOPYECKOIO Havasa.
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TEM ypaBHeHWIA. PelleHne 3a0a4 Ha
[BWXeHue. PeLleHre 3aaa4 Ha paboTy.
JInHeiHble HepaBeHCTBA C ABYMS e-
PEMEHHbLIMWN U X CUCTEMBI.

KoHTponbHas paboTa Ne9 no teme «CUCTEMbI
JMHENHbIX YPaBHEHN,

MpoBepUTb 3HAHUS, YMEHUS U HaBbIKW MO Teme: «CUCTEMbI IMHERHbIX YPaBHEHUI»,
(hopMMPOBaHME CaMOCTOATE/IbHON aKTMBHOCTMW.

[MoBTOpEHne

11

NuHeiHas gyHKUMA. CTeneHb 1 ee CBOMCTBA.
OpfHoueH. @opMy/ibl COKPALLLEHHOTO YMHOXKe-
HUA. PelleHne ynpaxXHeHW Ha NpUMeHeHne
(hopMy/n COKPaLLEHHOT0 YMHOXeHUS. JTUHei-
Hble ypaBHEHWSA. CUCTEMbI IMHENHBIX YpaBHe-
HWIA. PeLleHne TeKCTOBbIX 3a/au.

11

YMeTb pellaTb ypaBHEHUSA, HAX0AUTb 3HAUEeHWNE BbIPaXKEHWSA, JOKa3bIBaTb TOXAECT-
Ba, MPOM3BOANTL BCE NU3y4YeHHbIE ONMepaLun ¢ 04HOYNEHAMI U MHOTOY1eHaMK, 3HaTb
(hopMynbl COKPALLEHHOr0 YMHOXEHUSA, YMETb peLlaTb CUCTEMbI IMHENHbIX YpaBHe-
HWIA. Pelwatsb 3aga4un. MNpumepbl HAYYHOrO NoABUra.

Torosast KOHTpoOnbHas paboTta

MpoBepUTb 3HAHUS, YMEHWS U HABbIKW MO BCEM MPOMAEHHbLIM TeMaM, (POPMUPOBa-
HVE CaMOCTOSATE/IbHON aKTUBHOCTMW.

nToro

136 u.

8 Knacc

1. PaumoHasibHble gpobw.

30

1 PaLuoHanbHble  BblpaXXeHUs. Paumo-
Ha/lbHble [po6uW. PelleHue ynpaxHe-
HUIA. OCHOBHOEe CBOICTBO Apo6u. Co-
KpaLleHve 1po6ei.

dopMmynnpoBaTb OCHOBHOE CBOMCTBO pPaLMOHa/IbHON Apo6u 1 NPUMEHSATb ero ans
npeobpas3oBaHuUs Apo6elt, BOCMUTAHME OPraHN30BaHHOCTU, MCMOMHUTENLHOCTK, OT-
BETCTBEHHOCTW.

2 CnoxeHwve apobei ¢ 0MHaKOBbIMM
3HaMeHaTensmn. BolumtaHme Apo6eli ¢
OAMHAKOBbLIMW 3HameHaTensmu. Cno-
YXeHve Apobeit ¢ pasHbIMU 3HaMeHaTe-
namu. BelumTaHue gpobeit ¢ pasHbIMy
3HaMeHaTeNs MM,

BbINOMHATL CNOXKEHWE, BblUMTaHME, pauyOHasIbHbIX [Ap06eit ¢ 0AMHAKOBLIMU 1 pas3-
HbIMW 3HAMeHaTeNsIMK1, BOCMUTaHNE YMEHWSI JOCTUraTb B3aMMOMNOHUMaHWs, COTPY /-
HUYaTb 19 AOCTUXKEHWS 0BLLUMX Pe3yNbTaToB.

KoHTponbHas pabota No 1 no teme: «Paymo-
HanbHble Apo6u. CNoXeHne 1 BblUUTaHNE APO-
oein».

MpoBepuUTb 3HaHWS, YMEHWSA U HaBbIKM NO TeMe: «PauymoHanbHble 4pobu. CnoxeHne
1 BbluMTaHWE APo6elt », (hopMMPOBaHME CAMOCTONATENIbHOM aKTUBHOCTY.
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3 YMHOXeHe apobeit. PewueHwe yn- 15 YMHOXEHVE U [ieNleHne paumoHa/ibHbIX Apo6ei, a Takke BO3BefeHWe [pobu B
PaXXHEHWI N0 TeMe «Y MHOXEHUe Apo- cTeneHb. BbINOMHATL pa3nnyHble NpeobpasoBaHNs paLOHa/IbHbIX BbIPaXKEHWA,
Gei». Bo3BeaeHWe apo6u B CTEMEHD. [0KasblBaTb TOXAECTBa. 3HATb CBOMCTBA (PYHKUMM Y = K/X, rae K # 0, nymeTb
PeLLeHve yrnpaXKHeHWn no Teme «Bo3- CTPOUTb WX rpafuK. KICcrnonb3oBaTb KOMMbIOTEP A8 UCCeLOBaHNSA MNONOXKEHUA
BefeHue Apobm B CcTeneHb». [eneHne rpagmka B KOOPAMHATHOM MIOCKOCTW B 3aBUCMMOCTU OT K, BOCMIUTAHUE BHYT-
Apo6eit. PelLieHre ynpaXKHEHWIA MO Te- PEHHEN opraHnM30BaHHOCTW, COGPaHHOCTH, ANCUMMIMHAPOBAHHOCTM.
me «[leneHne gpobeit». Mpeobpas3osa-

HVe pauvoHa/IbHbIX BblpaXKeHUI. Pe-

LLEHME YNPaXKHEeHWI C UCMOJIb30BaHM-

€M OCHOBHbIX MPUEMOB Mpeo6pa3oBa-

HUS paunOHa/IbHbIX BbIPaXKEHWIA.

DYHKUMA v = f 1 ee rpaduk. Mo-

CTPOEHMe rpaurKoB PYHKLMIA BUAA

y==

o
KoHTposibHas paboTta No 2 ro Teme «Ipown3Be- 1 [NpoBepuTb 3HAHUA, YMEHUA U HaBbIKM MO TeMe: ««[1pon3BeaeHNE U YaCcTHOE Apo-
[ieHNe 1 YaCTHOe Apo6eli». Gei1, BOCMMTaHMe MNo3HaBaTe/lbHOro MHTEpeca.
2. KBafpaTHble KOpHU 25

4 PaumoHasbHble uncna. VippaumoHans- 3 MpvBOAMTL NPUMEPbI  PaLMOHa/IbHLIX U MPPaLMOHabHBLIX YMCeN, BOCMUTLIBAT

Hble uncna. YMEHMEe OLeHMBaTb 0OBEKTMBHO TPY/ CBOMX OAHOKNACCHUKOB, YYUTb [eNaTh Bbl-
BO/bl, 03HAKOMWTb C UCTOPUYECKOW MH(OPMaLIMEN.

5 KBagpaTHble KOpHU. ApUMETUYECKII 6 HaxoauTb 3Ha4YeHNs apuhMeTUUECKMNX KBAAPATHbLIX KOPHEW, UCMOob3ya Npyu  Heob-
KBafpaTHbIA KOPeHb. PelleHre ynpax- XOAMMOCTW Ka/lbKYNIATOP, BOCMUTbIBATb YMEHMWE OLeHNBAaTb OOBEKTUBHO TPYL CBO-
HEHWIA N0 TeMe «apUPMETUYECKNI NX OQHOK/MACCHUKOB, Y4UTb [eNaTh BbiBOAbl, 03HAKOMUTb C UCTOPUYECKOIN NHGOp-
KBafpaTHbIA KOPEHb. MaLmei.

6 YpaBHeHve x° = a.PelleHue ypaBHe- 4 [10Ka3bIBaTb TEOPEMbI O KOPHE 13 NPOM3BEAEHUS 1 Apo6Y, TOXKAECTBO /a =|a,

HUY BUga X2 = a. PYHKUMA Y = /X U
ee rpadmk. KBagpaTtHblil KOpPeHb 13
npoun3BeAeHns n 4pobu. PelueHne yn-
paXXHeHM No TeMe «KBaapaTHbIA KO-
PEHb M3 NPOU3BEAEHUS U APO6U».
KBagpaTHbIV KOpeHb 13 cTeneHn. Pe-

NPUMEHATb  MX B NPeobpa3oBaHNAX BbIPaXKEHWIA, OCBOEHNE COLMabHBIX HOPM, Mpa-
BW/1 NMOBEAEHUS, POJIEN M (HOPM COLWMANLHOM XX3HM B rpyrnax 1 COOOLLEecTBax.
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LLeHVe ynpaKHeHWin no Teme «KBag-
paTHbI KOPEHb U3 CTEMEHW.

KoHTposbHas paboTta No3 o Teme «Apugme- 1 MpoBepUTb 3HAHWSA, YMEHWSA M HaBbIKW N0 TeMe: «ApPUMETUYECKNIA KBaLPaTHBIA

TUYECKWIA KBAAPATHbINA KOPEeHb N ero CBOMCT- KOPEeHb 1 ero CBOMCTBa, ()OPMMPOBaHME CAMOCTOSTE/IbHOM aKTUBHOCTW.

Ba».

7 | BblHeCEHME MHOXWTENS U3-MOJ 3HaKa 10 OCBO6OXAATLCA OT UPPALMOHANILHOCTY B 3HaMeHaTensx gpobeli suaa a/v'y,

KOpH.. BHECEHME MHOXWTENIA M0/ 3HaK a/(\/b++/c).BbIHOCUTb  MHOXMTENb 33 3HAK KOPHSI U BHOCWTb MHOXWTE/b  MOJ
KOpHsi. Mpeo6pasoBarie BbIPaXEHMH, 3HaK KOPHS. 1cnonb3oBaTh KBajjpaTHbIEKOPHM AN BbIDAXKEHUS NepeMeHHbIX. 13
COAEPKallNX KBaZpaTHbIE KOPHU C MC- reOMeTPUYECKUX 1 (hn3ndecknx opmyn. CTPOUTb  FpadvK  YHKLMN Y= +/x 1
Mo/1b30BaHeM (pOpMyN COKpaLLIEHHOTO WNNIOCTPUPOBATL Ha rpadivKe eé CBOKCTBA, (HOPMUPOBaHIE OCO3HAHHOTO, YBaXM-
YMHOXeHMS. T1p1embl u36asneHms ot TENbHOTO 1 OGPOXENATENLHOMO OTHOLLEHNS K APYFrOMY YesIOBEKY, er0 MHEHUIO.
MppaLMOHaNbHOCTI B 3HAMEHATEE.
Mpeobpa3oBaHme BbIPaXXEHWUIA, coaep-
XallMX KBafpaTHbIe KOPHU B 3HaAMEHa-
Tene. Mpeobpa3oBaHne BbIPAXKEHWNA,
coAepXKaLLmx KBagpaTHble KOPHU C
MOMOLLIbO 3aMeHbI NepemMeHOMN.

KoHTposbHas pabota No 4 rno Teme «pumeHe- 1 MpoBepUTb 3HAHWSA, YMEHWSA W HaBbIKWN N0 TeMe: «[prMeHeHMe CBOCTB apuimMeTu-

HVe CBOMCTB apU(METUYECKOIO KBafpaTHOro YECKOro KBaApaTHOr0 KOPHS», BOCMUTaHMe NO3HaBaTENbHOIO MHTEpeca.

KOPHA».

3. KBagpaTHble ypaBHEHUS. 30
8 OnpefeneHvie KBagpaTHOroO ypaBHe- 16 PewaTb KBagpaTHble ypaBHeHMs.. HaxoauTb MOAO0POM KOPHWM KBaApaTHOro ypas-

HUA. PeLleHne ynpaxHeHu no Teme
«KBajpaTHble ypaBHeHUs». HernosHble
KBafpaTHble ypaBHeHUA. PeLleHwve yn-
PaKHEHWUIA MO TEME «HEMOJIHbIE KBaj-
paTHble YpaBHeHWs» PellieHne KBaa-
paTHbIX YpaBHEHWI BblAeNeHNeM
KBafpaTa ABy4neHa. PelleHne KBaj-
paTHbIX ypaBHeHWiA 1o opmyne D.
PeLeHne KBagpaTHbIX YpaBHEHWIA M0
(hopmyne D;. PelleHre KBagpaTHbIX
YpaBHEHWIA. PeLLieHre reoMeTpryecKmx

HEeHWs, Ucnonb3ys TeopeMmy BueTa. VccnegoBaTb KBafpaTHble YpaBHEHUS MO
AVCKPUMUHAHTY 1 KO3hhuLMeHTaM, BOCNIUTAHNE LieNeyCTPEMIEHHOCTI, ANCLANIN-
HWPOBAHHOCTM, HACTONYMBOCTH, BONW, YMEHUS TPYAUTHCS.
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3afja4 C NMOMOLLbIO KBAPaTHbIX ypas-
HeHWiA. PelLieHne NpuKnagHbIX 3a4a4y ¢
MOMOLLIbIO KBAZPaTHbIX YPaBHEHWIA.
Teopema Bueta. Teopema obpaTHas
Teopeme BueTa. PelleHne KBagpaTHbIX
ypaBHeHul o Teopeme BueTa v no
Teopeme o6paTHOW Teopeme BueTa.

KoHTponbHas paboTa Ne 5 «KBaapaTHble ypaB-

HEHUNA».

MpoBepUTb 3HaHWS, YMEHUS 1 HaBbIKW MO TeMe: « KBaapaTHble ypaBHeHMs» (op-
MUPOBaHWE CaMOCTOSATENbHOW aKTUBHOCTY.

9

PeLeHne 4po6HbIX paumoHaIbHbIX
YpaBHEHWIA CBEAIEHNEM K LIeNIOMY pa-
LUMoHanbHOMY ypaBHeHU0. OCHOBHOe
NpaBuI0 peLleHns Apo6HbIX paLmo-
Ha/lbHbIX YpaBHEHWI. PelleHve apo6-
HbIX pauoHa/IbHbIX YPaBHEHWIA, CO-
JepXalumx MoLynm 1 napameTpsl. Pe-
LLeHWe 3a/a4 Ha [BV/KeHKe ¢ NoMo-
b pauuoHa/IbHbIX YpaBHEHWIA. Pe-
LLIEHME 3a[la4 Ha COBMECTHYHO paboTy ¢
MOMOLLIbIO pPaLOHa/IbHbIX YPaBHEHWIA.
PelleHne npuknagHbIX 3agay ¢ NOMo-
Wb pauuoHa/IbHbIX YpaBHeHWA. I pa-
(hryecknii cnocob peLleHns ypaBHe-
HWIA. PeLleHne ynpaxxHeHW Nno Teme
«[Apo6Hble paLoHasbHble ypaBHe-
HUS». YpaBHEHNA ¢ napameTpom. Pe-
LLEHWE YpaBHEHWI BbICOKMX CTEMNEHEN.

12

PeluaTb Apo6Hble paLVoHa/bHble YPpaBHEHWS, CBOAS PELUEHUs TakKUX YpaBHEHUI K
PELLEHNIO IMHEVHbIX U KBafpaTHbIX YPaBHEHWUIA C NOCNEAYHOLLMM UCKIOYEHNEM
MOCTOPOHHMX KOPHENA. PellaTb TEKCTOBblE 3afayn, WUCMOMb3ys B KayecTBe as-
rebpanuyeckoii MoieNn KBagpaTHble 1 ApO6GHbIE  paLyOHasbHbIE YpaBHEHMS,
(haKTbl 0 XXM3HEHHOV MO3NLIMK N YENIOBEYECKUX KAYEeCTB YUeHbIX MaTeMaTMKOB.

KoHTponbHas paboTa Ne 6 no Teme «po6Hble

PaLMOHa/bHbI YPaBHEHUS».

MpoBepUTbL 3HaHMS, YMEHWS 1 HaBbIKM NO TeMe: « Jpo6Hble paLMoHa/IbHbI YpaBHe-
HWS », BOCMITaHWEe NO3HaBaTe/IbHOro MHTepeca.

4. HepaBeHCTBa.

24

10

CpaBHeHwue yucen. Yucnosble Hepa-
BEHCTBA. PeLLeHVe yrpaXKHEHWIA Mo
TeEMe «Y41CNOBble HEPaBEHCTBA.

dopmMynMpoBaTb M [A0Ka3blBaTb CBOMCTBA YMCMIOBbLIX HEPaBEHCTB. crob3oBaTh
annapaT HepaBeHCTB A1 OLIEHKM MOrPeLIHOCTM U TOYHOCTM NPUGANXKeHKs. Haxo-
OWNTb MepeceyeHne U 00beAVHEHVE MHOXECTB, B YaCTHOCTU YMC/IOBbIX NpoOMe-
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CBOiACTBa YMCMOBLIX HEPaBEHCTB. Pe-
LLeHVe ynpaXKHeHWin No Teme «CBON-
CTBa YMCNOBbIX HepaBEHCTB». Cnoxe-
HVE YMC/IOBbIX HEPABEHCTB. Y MHOXe-
HVe YMCNOBbIX HepaBeHCTB. lMorpeLu-
HOCTb W TOYHOCTb NPUGAVXKeHUS. Me-
peceyeHune n 06beANHEHNE MHOXECTB.
PeLLeHne yrnpaXkKHeHW Mo Teme «[e-
peceyeHune n 06beNUHEHNE MHO-
YKeCTB». HCnoBble NMPOMEXYTKN. Pe-
LLEHVe yNpaXKHeHW No Teme «Yuco-
Bbl€ MPOMEXYTKM.

XKYTKOB; BOCMUTaHWe TPYA0Nt06Us, HaCTONYMBOCTY, YNOPCTBA, CAMOCTOSTENIbHOCTH,
aKKypaTHOCTW, OTBETCTBEHHOCTW, YMEHWIA TPYANUTLCA.

KoHTposibHaa paboTa Ne7 no teme «Humcnosble

HepaBeHCTBa M X CBOMCTBa».

[NpoBepUTL 3HAHMA, YMEHUSA U HaBbIKM N0 TeMe: «YKcnoBble HepaBEHCTBA N NX
CBOWMCTBa», BOCNUTaHME NO3HABaTE/IbHOIO NHTEepeca.

11

PeLLeHWe HepaBEHCTB C O4HOI nepe-
MeHHOI. CBOCTBa HEPABEHCTB C Of-
HOI nepeMeHHON. AHa/IMTUYECKOE pe-
LLEHWe HepPaBEHCTB C OHOM NepemMeH-
HOM. pathmyeckoe peLleHne Hepa-
BEHCTB C OJHOI NnepeMeHHON. PelleHne
CUCTEM HEpPaBEHCTB C OJHOM rnepemeH-
HOM. PeLLeHve ABOVHbIX HEPABEHCTB C
O[JHOI NnepemMeHHON CBefeHNEM K CUC-
TeMe HepaBeHCTB. PelleHue 3a4a4 ¢
MOMOLLIbKO CUCTEM HEpPaBeHCTB C OAHOA
nepeMeHHO. PeLLieHre cucTeM Henu-
HEeMHbIX HepaBeHCTB C OJHON 1 ABYMS
nepeMeHHbIMU. PeLleHne CUCTEM He-
PaBeHCTB C NapameTpoM.

13

PeluaTb NMHeliHble HEpaBeHCTBA. PellaTb CUCTEMbI JIMHENHBIX HEPABEHCTB, B TOM
ymncne TakMx, KOTopble 3anuncaHbl B BU/e ABOVHbIX HEPABEHCTB, (DOPMUPOBaHNE Y
06Yyy4atoLLerocs NOHMMaHMs B&XKHOCTU ONOPbI Ha CBOU CUTbI.

KoHTponbHas paboTa Ne 8 no Teme «HepaseH-

CTBa C OZIHOW NepPeMeHHOW».

MpoBepUTbL 3HaHUSA, YMEHWS 1 HaBbIKW MO TeMe: «HepaBeHCTBa C 0JHOV NepeMeH-
HOVi», BOCNTaHWE NO3HaBaTeNIbHOTO NHTEpeca.

5. CTeneHb C LieNbIM MoKasaTesem.

ONEMEHTbI CTaTUKMN.

13
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12

OnpefieneHve cTeneHu ¢ LenbIM 0Tpu-
LartenbHbIM rnokasartesnieM. CTeneHb C
LebIM OTPULATENbHbIM NOKa3aTenem.
OCHOBHO€ CBOWCTBO CTEMNEHW C LeNbIM
nokasatenem. PeLleHne ynpaxHeHN ¢
1CNO/b30BaHNEM OCHOBHOIO CBOMCTBA
CTeneHu ¢ LenbiM nokasarenem. Mpo-
13BefeHNe CTeneHel ¢ Le/bIM Nnokasa-
Tenem. PeLleHre ynpaXKHEeHWI ¢ 1c-
No/Ib30BaHVEM CBOWCTBA NPOU3Bee-
HUS CTENeHel ¢ LenbIiM nokasaresiem.
UacTHoe cTerneHei ¢ Le/bIM nokasare-
neMm. PeleHmne yrnpaXKHEHWIA ¢ UCNONb-
30BaHMEM CBOMCTBa YaCTHOIO CTene-
Hel ¢ LenbiM nokasatenemM. CTaHgapT-
HbIA BUA Yncna. BbinonHeHve geincT-
BWUIA Haf, YMcnamm B CTaH4apTHOM BU-
Je. PelleHve yrnpaXXKHeHWI Mo Teme
«CTeneHb € LeibIM 0TpULaTe/IbHbIM
nokasarenem». 3anncb NPUBGINKEHHbIX
3HaYeHWIA. [LeicTBMA Haf NPUOIKEH-
HbIMMW 3HAYEHWSMW.

3HaTb OnpefieNieHVe U CBOICTBA CTEMEHWU C LENbIM MoKasaTeneM. [MpuMeHsTb
CBOIACTBA CTEMNEHW C LieNbIM NOoKa3aTeieM NPy BbINOMHEHWUN BbIYMCNEHUIA 1 NPe06-
Pa30BaHMK BbIPaXKEHWIA. Icnonb3oBaTh 3annch YMCeN B CTaHAAPTHOM Buae ANs
BbIPKEHUS U  COMOCTaB/NEHSI Pa3MepPOB 06LEKTOB, ANMTENLHOCTY MPOLIECCOB B
OKpPY>KatoLLeM MUPe, BOCMUTaHWe BHYTPEHHel OpraH1M30BaHHOCTH, COBPaHHOCTY,
AVCUMNINHUPOBAHHOCTH.

KoHTposibHaa paboTa Ne 9 no teme «CTeneHb ¢

LeNbIM

NnoKasaTtesieM».

MpoBepnTb 3HAHUA, YMEHUA U HaBbIKM NO TeMe: « CTeMneHb C Lie/IbIM NnoKasaTeniem».
, BOCIMMTaHWe No3HaBaTE€/IbHOIo0 MHTEPECaA.

13

C60p 1 rpynnupoBKa CTaTUCTUYECKNX
JaHHbIX. Tprembl cocTaBieHNs TabnuLy
4acTOT 1 MHTePBa/ILHOIO psAja. Pelue-
HVe yNpaKHeHWI No Teme «COCTaB/le-
HVe TabnuL, YacToT U MHTEPBA/ILHOIO
paga». HarnagHoe npeacTasfieHme
CTaTUCTUYECKOM NH(opMaLmn. PeLue-
HVe YNpaXKHeHWI No TemMe «HarnsagHoe
npeLcTaB/ieHne CTaTUCTUYECKOW UH-

N3BnekaTb MHAOPMAaLMIO U3 TabNKL, YaCTOT M OPraHU30BbIBaTb MHKOPMALMIO B BUe
TabnwL, 4acToT, CTPOUTb UHTEPBANbHbIN psA. Vicnonb3oBaTb HarnsgHoe npe-
CTaB/IeHME CTAaTUCTUYECKOW MH(hOPMALIMM B BUE CTONBYATLIX U KPYrOBbIX Auna-
rpaMm, NO/IMIOHOB, FTUCTOrPaMM, PaKTbl O XU3HEHHON NO3NLMM 1 YeNOBEYECKMX
Ka4ecTB Y4eHbIX MaTeMaTVKOB.
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| dhopmaLmm».

[MoBTOpEHne

14

MpoBepuTbL 3HaHMSA, YMEHWS 1 HaBbIKM MO BCEM TeMaM Kypca 3a 8 Knacc, hopMumpo-
BaHWe CaMOCTOATE/IbHON aKTUBHOCTMW.

Mpeobpa3oBaHye pauyoHasIbHbIX BbIPXKEHWA.
Mpeobpa3oBaHve BbIPXKEHWNIA, COAEPXKaLLMX
KBafpaTHble KOPHW. PelleHre KBaapaTHbIX
ypaBHeHWIA. PellieHre ApOOHbIX paLMoHaIbHbIX
YpaBHEHWIA. PelieHe CUCTEM HEPABEHCTB C
O[JHOW nepemMeHHOMN.

13

YMeTb pellaTb KBafpaTHble YpaBHEHWS, APO6HO paLMoHa/IbHble YpaBHEHUS, CUCTe-
Mbl HEPABEHCTB M CaMu NHEeNHbIE HepaBeHCTBA. [MprMepbl HAy4YHOTo NoABUra.

iToroeas KOHTpO/bHaA paboTa

nToro

136 u.

9 Knacc

1. KsagpatnyHas (yHKUMSA

29

BbluncnsTh 3HAYEHUS (YHKLMMN,

1 MoHATMe (yHKumMKM. O6nactb on-
pefieNleHnss 1N MHOXEeCTBO 3Haue-
HUIA  pyHKLMK. Cnocobbl 3agaHuns
(yHKUMK. Tpatnk dyHKUMKU. CBOWMCT-
Ba (DYHKLMWN — BO3pacTaHue W yoblBa-
HVe (hYHKUMK, HanbosbLuee 1 Han-
MeHbLLIEe 3HaYeHUs DYHKLMUW, HYN
(PYHKL MK, MPOMEXYTKN 3HAKOMOCTO-
SHCTBa, MX OTOOpPaKeHMe Ha rpadu-
Ke. UTeHne rpadmkoB (hyHKLWIA.
MpvMepbl rpadiKoB 3aBUCUMOCTEN,
OTpaXatoWyX peasibHble MPOLIECCHI.

3aflaHHON hopMYyroit, a Takke ABYMA M TpeMs (hopMmynamu. OnmncbiBaTh CBOMCTBA
(hYHKUMIA Ha OCHOBE UX rpatnyecKoro npeacTaseHns. VIHTepnpeTupoBaThb rpafukm
peasibHbIX 3aBUCMMOCTEN. MoKa3blBaTb CXEMATUUECKMN MOMIOXEHNEHA KOOPANHATHOIA
NNOCKOCTU TpadmMKoB (yHKLMIA y=ax®, y=ax’+n, y=a(x-m)2. CTpouTb rpamk
(hYHKUMM, YMETb YKa3blBaTb KOOPAUHATbLI  BEPLUMHbI

2 KBafpaTHbIiA TpEXUNEH, KOPHU KBaf-
PaTHOro TPexusneHa, pasnoXeHne
KBaZ|paTHOr0 Tpexu/ieHa Ha MHOXWTe-
.

napabonbl, €€ 0Cb CUMMETPUK, HanpaefeHWe BeTBE napabonbl. M306paxaTb
CXEMaTNUecKU rpamk MyHKUMU y=X"C YETHbIM U HEUYETHLIM N, OCBOEHME COLW-
aNbHbIX HOPM, NPaBW/ MOBEAEHNS, PO/IEN 1 (HOPM COLWIANBLHON XKM3HM B rpyrnax 1 CoobLLe-
CTBax.

KoHTposibHas paboTta Nol rno Teme «DyHKUMS.
KBagpaTHbIV TpeXUieH».

MpoBepPUTL 3HAHMS, YMEHUS U HaBbIKU MO TeMe: «DyHKUMA. KBaapaTHbIil Tpex-
uneH», HOPMUPOBaHNE CAMOCTOATENIbHOM aKTUBHOCTMW.

3 DyHKUMA y=ax” , ee rpaduK v CBOMNCT-
Ba. KoopanHaTbl BepLUMHbI Napabosbl,

11

MoHMMaTb CMbICN 3anuceld Buga 3/a, 3/a, W T.4., rgea HEKOTOpoe uMcno, BOC-
MUTaHNE OPraHN30BaHHOCTY, UCTIONHUTENLHOCTY, OTBETCTBEHHOCTY.
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OCb CUMMETpPWM, CBOCTBA KBajpaTuy-
HOM (PyHKLMK. ToCTpOeHNe rpadumka
KBafpaTUyYHON PyHKLMK. ["padurKkm

QyHKUMIA Y =ax’ +n un
y =a(x—m)’

CreneHHble QYHKUMN. OYHKUMS y=X""
KopeHb n-i1 cteneHn. [Jpo6Ho-
NNHenHas yHKUMS n ee rpadmk. Cre-
MNeHb C paumMoHa/ibHbIM NoKasarenem
MapannenbHbliA NepeHoc rpadrkos
BAO/b OCEN KOOpAMHAT MCUMMETpUK
OTHOCUTENbHO OCEA.

IMeTb NpeacTaBneHVe O HAxXOXAEHUW KOPHE nN-i CTeneHW C MOMOLLbHO Kaslb-
KynsTopa, BOCMMTaHye TBOPYECKOro Havana.

KoHTponbHas paboTa No2 no Teme «KBaapa-

TUYHas PyHKLUWA. CTeneHHas (yHKLMS»

MMpoBepuTb 3HaHUA, YMEHWNA U HaBbIKM MO Teme: « KBagpatnyHas yHKums. Cre-
neHHas PYHKUMS», (POPMUPOBaHME CaMOCTOATE/IbHOW aKTUBHOCTMU.

2. YpaBHEHUS U HepaBeHCTBA C Of4HOW

NnepeMeHHO

20

Llenoe ypaBHeHUe 1 ero KOpHu. [po6Hble
paunoHasibHble ypaBHeHUS. Y PaBHEHME C
OfHON nepeMeHHOW. KopeHb ypaBHe-
HUSA. PaBHOCW/IBHOCTb YpPaBHEHMWIA.
PelleHVe ypaBHEHWIA, CBOAALMXCA K
NMHENHBIM 1 KBafpaTHbIM. [MprMepsbl
PeLLeHNs YpaBHEHUI TpeTben  ©
YETBEPTOM  CTeneHen; MeTofpbl
3aMeHbl  MepPeMEeHHON, Pas/odXKeHUs
Ha MHOXWTeNW. PelleHne Apo6HO
- pauMoHasbHbIX YpaBHEHWIA. Uc-
Nosib30BaHMe rpanKoB yHKLUMIA Ans
PeLUeHNs YPaBHEHWIA N CUCTEM.

12

PeluaTb ypaBHEHWSI TPETbEN 1 YeTBEPTOI CTEMEHM C MOMOLLbIO Pa3/IOXKEHMS Ha
MHOXWTENM W BBeAEHWE BCMOMOraTe/bHbIX NEPEMEHHbIX, B YACTHOCTM peLlaThb
OUKBaApaTHble ypaBHeHWs. PellaTb APOGHble paLMOHabHbIe YPaBHEHWS, CBOAS
NX K LEeNMbIM YPaBHEHMAM C NOCNEAYOLLMM PELLEHNEM

HepaBeHCTBA C OfHON MEpPeMeH-
HO. PaBHOCW/IBHOCTb HepaBeHCTB.
KBagpaTHble HepaBeHCTBa.  PelleHue
HepaBeHCTB BTOPOW CTEMEHN C O[JHOM

W npoBepKoil KopHeii. PewaTb HepaBeHCTBa BTOPOM CTeneHu, UCMonb3ysa rpagn-
yeckue npeacTaBneHus. icnonb3oBaTb MeTO MHTEPBAIOB A1 PELLEHNS HECOX-
HbIX paLOHa/IbHbIX HEPaBEHCTB, BOCMMTaHMe YMEHWNSA JOCTUIaTb B3aMOMOHMMA-
HUS, COTPYAHUYATb A/151 LOCTUXKEHWS OBLLMX Pe3yNbTaToB, BOCNUTaHME BHYTPEHHEN
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nepeMeHHoOn Mpumepbl  peLleHus
[POOHO-NNHENHBbIX  HEPaBEHCTB.
CuncTeMbl HEPABEHCTB C OAHOI nepe-
MEHHOIA.

OpraHM30BaHHOCTU, COGPAHHOCTU, AUCLUUNIMHPOBAHHOCTY.

KoHTposibHas paboTa No3 no Teme «YpaBHEHUSA 1 [poBepuTb 3HAHUA, YMEHMA U HaBbIKM MO TeMe: « YpaBHEHUs U HEPaBEHCTBAC Of-
1 HEepaBEeHCTBA C OAHOW NEepeMEHHOM. HOI NepeMeHHON », (POPMUPOBAHME MO3HaBaTE/IbHON aKTUBHOCTM.
3. YpaBHeHWUA 1 HepaBeHCTBa C ABYMA 24
NepeMeHHbIMMN.

7 YpaBHeHUe C ABYMSA MepeMeHHbIMU. 16 CTpouTb rpatmkm PyHKUMIA C ABYMSA NepPeMEHHbIMU B NPOCTEALINX CyyasX, KO-
JNnHeinHOe ypaBHeHWe C ABYMA Ne- rga rpaukom ssnseTcs npsimas, napabona, runepbona, OKPYKHOCTb. Vcnosnb3o-
PEMEHHbLIMK, NPUMEPbI PELLIEHNS YpaB- BaTb UX NS rpauyeckoro pelleHus CUCTEM YPaBHEHWI C ABYMS NepemMeHHbIMM.
HEHWIA B UeNbIX Yncnax. Cuctemsl Pewwatb cnoco6om noACTaHOBKU CUCTEMbI ABYX YPaBHEHWIA C ABYMS MepPeMeHHbI-
YPaBHEHUA C [BYMS MEPeMEHHbIMU. MW, B KOTOPbIX OAHO YpaBHEHWe NEepBOI CTereHW, a APYroe — BTOPOM CTEMEHMW.
PaBHOCW/BHOCTL cucTeM. CUCTEMbI PeluaTb TEKCTOBbIE 33/auMn,

[BYX JIMHEWHbIX ypaBHeHUIn C [ABY-
MS  NepemMeHHbIMU peLleHne noj-
CTaHOBKOW W CNoXeHneM. [eKapToBbl
KOOpAWHaTbl Ha naockoctu. Ipadu-
yecKas WHTeprpeTaums ypaBHeHUs C
[BYMSA repeMeHHbIMU ["padnK NnHei-
HOro YypaBHEHWA C [BYMS nepe-
MEHHbIMW; Yr/I0BON  KO3PMUUMEHT
NPAMOIA, ycnoBue napaiefibHoCTy
npsambIX. paukn NpocTernx He-
NNHENHbIX YpaBHEHWIA: napabona, ru-
nep60oa, OKPY>KHOCTb.

8 HepaBeHcTBa C ABYMSA NepeMeHHbIMW. 7 MCNO/b3Ys B KayeCcTBe airebpanmyeckor MOAENN CUCTEMY YpaBHEHWIA BTOPOM
Cuctembl HepaBeHCTB C ABYMS Mnepe- CTENeHu C 4BYMS NepeMeHHbIMU; peLlaTb COCTaBNEHHYHO CUCTEMY, UHTEPNPETUPO-
MeHHbIMW. HeKoTopble NpuemMbl peLue- BaTb pe3y/ibTaT, (PaKTbl O XXM3HEHHOW NO3ULMM N YeNOBEYECKNX KAYeCTB YUEHbIX
HUS CUCTEM HepaBeHCTB C ABYMS ne- MaTemaTunKOB.

PEMEHHbIMW.
KoHTposibHas paboTta No4 no Teme «CUCTEMbI 1 MpoBepUTb 3HAHWSA, YMEHWSA M HaBbIKN M0 TeMe: « CUCTEMbI YPaBHEHUI 1 Hepa-

YPaBHEHWI 1 HEPABEHCTB C [IBYMS MepeMeH-

BEHCTB C [IBYMS EPeMeHHbIMW», (HOPMUPOBaHKE CAMOCTOATENIbHON aKTUBHOCTM.
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HbIMW».,

4. ApudmeTnyeckas n reomeTpuyeckas 17 [MpMeHNTbL NHAEKCHbIE
nporpeccun.

9 MMoHATME YMCNOBOW NOC/ef0BaTE/IbHO- 8 0603Ha4eHNsa 419 Yn1eHOB Nocnefo-BaTeNbHOCTER. MpuBOAUTL NPUMEPbI 3aaHus
cTW. 3agaHne nocnefoBaTe/lbHOCTU nocnegoBate/lbHOCTEN POPMY/IOA N-FO YNEHA U PEKYP-PEHTHOI PopMynoii. BbiBO-
PEKYPPEHTHOM (hopMynoir 1 hopmy- ANTb  (DOPMYNbIN-TO YfleHa apuUMe-TUYECKO NMPOrpeccun U reoMeTpr-4eckom
NOW N-ro yneHa. ApupmeTnyeckas NPOrpeccmmn, CyMMbl NMepBbIX N YIEHOB apUMETUYECKOW U reOMETPUYECKON
nporpeccus. ®opmMy”nbl N-ro  yseHa NPOrpeccuin, pewars 3a4a4qu ¢ UCMo/b30BaHNEM 3TUX (POPMYI, (hOPMMPOBaHUE Y
apugmeTUYECKO Mporpeccun, 06yyatoLLMXCA NOHUMaHUA BXXKHOCTN OMOPbI Ha CBOW CUJbI.

CyMMa MepBbIX N-X 4/eHoB. W3o0-

OpaXKeHne uY/ieHOB  apuMETUYECKOA

nporpeccnun ToYKamn KOOPAUHAT-

HOM nnockocTn. CyMMmupoBaHue

MepBbIX YJIEHOB apUPMeTUYECKON

nporpeccuun.
KoHTponbHasi paboTa Ne 5 «ApudmeTmyeckas 1 MpoBepUTb 3HAHWSA, YMEHWS M HaBbIKN M0 TeMe: «PyHKUMA. KBagpaTHbI Tpex-
nporpeccus». 4/1eH», (POPMUPOBAHNE CaMOCTOATE/IbHOW aKTUBHOCTMU.

10 ["feomeTpuyeckas nporpeccusd. Popmy- 7 [l0Ka3bIBaTb XapaKTEPUCTUYECKOE CBOWCTBO apUPMETMUECKON N FEOMETPUYECKOIA
Nbl N-r0 u4fieHa reoMeTPUYECKOit nporpeccuin. MpuBOAUTL NPUMEPbI MHENHOIO POCTa Y/IEHOB  HEKOTOPbIX
nporpeccun, cymma nepsBbIX N-x apuUMeTUYECKNX MPOrpeccuii 1 3KCMOHEHLMAIbLHOTO POCTa Y1IEHOB HEKOTOPbIX
4neHoB. K306paxeHVe u4nieHoB reoMeTpUYecKMX Nporpeccuid. Pewatb 3agayuM  Ha  C0XHbIE NPOLEHTbI, UC-
reoMeTp1YecKoin NpPorpeccuii  Touka- NnoJib3ys Ka/IbKyNnATop, MMPOBO33pPeHYeCKUe naen.

MW KOOPAMHATHOW MIOCKOCTW.
CymMmMuMpoBaHue nNepBbIX UNEHOB
reomeTpuyeckoid nporpeccun. Cxo-
Jauanca  reoMeTpuyeckas nporpec-
cust. Cymma cxogsulenca reomeTpu-
YeCKOW NpOrpeccuu.

KoHTposibHas pabota Ne 6 no teme «I"eomeTt- 1

prvYecKaa nporpeccusa».

5. 9neMeHTbl KOMOMHATOPUKKN U Teo- 17

pUn BEPOATHOCTEMN.

11 \ PelleHe KOMOGWHATOPHbLIX 3afau 11 BbINoNHATL Nepebop BCeX BO3MOXKHbLIX BApUAHTOB A5 nepecyéra 06bEKTOB N KOM-
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nepe6opom BapuaHToB. Kom6uHa- OuHaLmMin. MpUMeHATbL NPaBUI0 KOMOMHATOPHOIO YMHOXeHUSA. Pacno3HasaTb 3aja-
TOpPHOE MpaBWIo YMHOXeHUA. Mepe- YW Ha BbIYWC/IEHME YmCna NepecTaHOBOK, pasMeLLeHNid, COYETaHWI N MPUMEHATb
CTaHOBKY 1 (hakTopuan. PasmeLLeHus. COOTBETCTBYHOLLME (DOPMY/IbI, (HOPMMPOBAHME OCO3HAHHOIO, YBXXUTENIbHOIO U [06-
CoueTaHus. POXKeNaTe/lbHOr0 OTHOLLEHWNS K APYrOMY Ye/IOBEKY, Er0 MHEHUIO.

12 | MoHATMe O cnyyaiHOM OMbITE U CNYy- 5 BbluncnisTb 4acToTy c/lydaliHOro cobbITus. OueHMBaTb BEPOSATHOCTL Cly4aHOro
YaiiHOM COObITUK, NpUMepbl. YacToTa COObITUSA C MOMOLLI0 YaCTOTbl, YCTAHOB/IEHHOM OMbITHBIM MYTEM. HaxoauTtb
C/lydaliHoOro cobbITns. CtatnucTnye- BEPOATHOCTb  C/Ty4aliHOr0 COObITUS Ha OCHOBE K/TaCCUYECKOro OnpesesieHns Bepo-
CKWUIA NOAX0A, K MOHATUIO BEPOSTHOCTMU. ATHOCTW. Mpr1BOANTL NPUMEpPbI LOCTOBEPHBIX Y HEBO3MOXXHbIX COObITUIA, OCBOEHME
BeposATHOCTM NPOTMBOMNOMOXHbLIX CO- couManbHbIX HOPM, NMPaBus1 NOBEAEHNSA, POJiei U POPM COLMANbHOM XXU3HW B FPyr-
ObITUIA. He3aBUCUMbIE COOLITUS. nax 1 coobLLecTBax.

YMHOXeHVe BeposTHOCTeN. [JocTo-

BEPHblE N HEBO3MOXHbIE COObLITUS.

PaBHOBO3MOXXHOCTb COObITUIA. Knac-

CUYeCKoe onpefeneHne BepPOSTHOCTY.
KoHTposibHas paboTta No 7 1o Teme «31eMEHTbI 1 1 MpoBepUTb 3HAHWSA, YMEHWS U HaBbIKN M0 TeMe: « DNIeMEHTbI KOMOUHATOPUKM,
KOMOVHATOPUKIN, (hopmMmpoBaHMe Mo3HaBaTe/IbHON aKTMBHOCTW.
[MoBTOpEHne 29 2
Cuctembl HepaBeHCTB C OfHOW MepemMeH- 27 YMeTb peLlatb CUCTEMbI YPaBHEHWI C BYMS MEPEMEHHBbIMU, peLlaTb TEKCTOBbIE 3a-
HON. PelueHre [poOHO-paumoHaIbHbIX [ia4n Ha COCTaB/IEHNE YPaBHEHWI U CUCTEM YpaBHEHWIA, BOCNUTaHME TPYAONO6US,
YpaBHEHWA. PelleHWe TeKCTOBbIX 3ajad Haxo4uMBOCTH, YNOPCTBA, CAMOCTOATE/IbHOCTU, aKKypaTHOCTMU.
anrebpavyecknuMm  crnocobom. ApudmeTtunye-
cKas 1 reoMeTpuyeckas nporpeccum.
Toroeast KOHTPO/IbHAsA paboTa 2 2 MpoBepUTb 3HaHWSA, YMEHWS M HaBbIK1 MO BCEM TeMaM 3a Kypc 9 Knacca, popMumpo-

BaHMe NO3HaBaTe/lbHOW aKTUBHOCTM.
NToro 136 u.

["feomeTpuna 7-9 Knacc
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7 Knacc

Howmep CopepxaHne matepua- Konmn- | Konwu. [MnaHnpyemble npegMeTHble pe3ynbTaThbl
napa- na YecTBO T';%:'Hblx
rpacga MacoB | 6oy
["naBa |. HayanbHbIe reomeTpu- 10 1 OO6BACHATb, YTO TaKoe OTPE30K, Ny, Yro/l, Kakue Qpurypbl Has3blBalOTCA paBHbIMU, Kak
YecKue CBefieHNA CpPaBHMBAIOTCA N U3MEPAKOTCA OTPE3KU U YIbl, YTO TaKoe rpagyc v rpafycHasa mMepa yrna,
1,2 Mpamasa n oTpesok. Jlyu 2 KaKOW yron Ha3blBaeTcs NpsiMbIM, TYMbIM, OCTPbIM, Pa3BEPHYTbIM, YTO TaKoe cepefmHa
nyron OTpe3Ka 1 buccekTpuca yrna, Kakme yribl Ha3blBatOTCA CMEXHbIMU 1N KaKune Bep-
3 CpaBHeHVe 0TPe3KoB U 1 TUKa/IbHBIMW; POPMYINPOBATL U 060CHOBbLIBATL YTBEPXKAEHNA O CBOMCTBAX CMEXHbIX 1
yrnos BEPTUKA/IbHbIX YI/10B; 00BbACHATb, KaKue npsamble Ha3blBatOTCS NepreHANKYNApHbIMU;
4,5 3mepeHre 0Tpe3KoB. 3 (hopmynmpoBaTb M 060CHOBbIBATL YTBEPXKEHME O CBOMCTBE ABYX NPAMBIX, NepreHanKy-
3mepeHwne yrnos NAPHBIX K TPETbEN; n306pakaTb M pacrno3HaBaTh yKaszaHHble MPoCTelLlme QUrypbl Ha vep-
6 CMeXXHble 1 BepTUKa/IbHbIe 1 TeXax; pewsarb 3afayn, CBA3aHHbIe C ATUMM NPOCTEALLMMUK (PUrypamun, BOCNUTaHUE Opra-
Y bl HN30BaHHOCTU, UCMONHUTENLHOCTM, OTBETCTBEHHOCTMU.
7 lNepneHAMKynsapHble Nps- 1
Mble 1
PelueHwne 3aga4 1
KoHTponbHas pabota No
1
["nasa 1. TpeyronbHUK® 17 1 OOBACHATD, Kakas (hurypa HasblBaeTCcsl TPeYro/IbHUKOM, YTO TaKoe BepLUMHbI, CTOPOHBI,
1 TpeyrofibHUK 2 Y bl Y NEPUMETP TPEYro/bHMKA, KaKOW TPeYro/ibHUK Ha3blBaeTCs paBHOGeLpeHHbIM U
2 MepBblii MPU3HAK paBeH- KaKoi paBHOCTOPOHHUM, KaKue TpeyrosibHUKN Ha3blBatoTCs paBHbIMU; M306paxKaTh U
CTBa TPeyrosibHNKOB 1 pacrno3HaBaTb Ha YepTexxax TPeyro/sibHUKW U UX 3/1IEMEHTbI; (DOPMYNNPoBaTh U LOKa-
3 MepneHanKynap K nps- 1 3blBaTb TEOPEMbI O NPU3HaKaX paBeHCTBA TPEYro/lbHUKOB; 06bACHATb, YTO Ha3bIBaeTCA
Mol MeauaHbl, buccek- 1 nepneHanKynspom, NpoBeAEHHbIM U3 aHHOW TOYKM K AaHHOW NpsIMOIA; hopMynnpoBaThb
4 TPWCbI U BbICOTbI Tpe- N JOKa3blBaTb TEOPEMY O NeprieHAMKynspe K NpaMoi; 00bACHATb, Kakmne 0TPe3KUn Ha-
5 YronbHNKa 1 3bIBAKOTCS MeMaHoM, GUCCEKTPUCON 1 BbICOTOM TPeyronbHUKa; (HopmynnpoBaTb U
CsoiicTBa paBHOOEAPEH- [0Ka3blBaTb TEOPEMbI O CBOMCTBAaX paBHOOeAPEHHOI0 TPeYro/ibHMKa; pewatb 3a4aqun,
6 HOro TPeyrosbHuKa 4 CBfI3aHHble C NpM3HaKaMy paBeHCTBa TPEYro/ibHMKOB 1 CBOMCTBaMU paBHOGeLPEHHOTO
BTopoli u TpeTuii npu- TPeyronbHMKa; PopMynmpoBaTb ONpeAeneHne OKPY)KHOCTU; 06BSACHATb, YTO TakKoe
3HaKW paBeHCTBa Tpe- LIEHTP, pagunyc, Xopga u naMeTp OKPY)XHOCTU; peLlaTtb NpocTeilve 3a4a4m Ha nocTpoe-
7 Yro/IbHUKOB 1 Hve (MOCTPOeHWe yrna, paBHOIo AaHHOMY, NOCTPOEHME BUCCEKTPUCHI Yra, NOCTPOEHMe
OKpYXXHOCTb 3 neprneHaNKYNApHbIX NPAMbIX, NOCTPOEHME CEPeUHbI 0TPe3Ka) 1 60/ee CNOXHble 3aja-
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3afilaun Ha NocTpoeHue 2 4u, UCNONb3YIOLLME YKa3aHHbIe MPOCTelLLME; COMOCTaB/IATL NOYYEHHbIN pe3ynbTar C yC-
PeLueHue 3agau 1 NIOBMEM 3a[layK; aHa/IM3npPoBaTh BO3MOXKHbIE Clly4au, BOCNUTaHWE YMeHUs 4OCTUraTb
KoHTponbHas paboTa B3aMMOMOHMMaHUS, COTPYAHMUYATb AN AOCTVKEHNS 0OLNX pe3ynbTaToB.
No 2
["nasa lll. [apannenbHble NpsaMbIe 13
1 MapannenbHble NpsiMble 1 dopmynmnpoBaTtb onpeaeneHne napanienbHbIX NPAMbIX; 06bACHSATH C MOMOLLbIO PUCYHKA, Ka-
2 Mpu3Hakn napannenbHo- 3 Kue yrnbl, 06pa3oBaHHble NPY NePeceveHmmn AByX NPsSiMbIX CEKYLLEN, Ha3bIBAKOTCA HaKPeCT-
CTW ABYX NPAMbIX NneXxxalimmMmmn, Kakme 0gHOCTOPOHHMMU U KaKne COOTBETCTBEHHbIMW; (hOPMYNNPOBaTh U [0-
3 AKcroMa napansiefibHbIX 5 Ka3blBaTb TEOPEMbI, BblpaXKatoLLMe NPU3HaKM NapannefibHOCTU ABYX NPSAMbIX; 0ObACHATD,
NpAMbIX 4TO TaKoe aKCMOMbl FEOMETPUN M KaKMe aKCMOMbI Y>Ke UCMONb30BAINCL paHee; (hopMy -
PeLueHne 3agau 3 pOBaTb aKCMOMY napasinesibHbIX MNPSMbIX Y BbIBOAUTL CEACTBUA U3 HEE; popMynmMpoBaTb
KoHTponbHas paboTta Ne 3 1 N AOKa3bIBaTb TEOPEMbI O CBOMCTBAX NapasienbHbIX NPAMbIX,
06paTHble TeopemaM O NpU3HaKax napasnenbHOCTU, CBA3aHHbIX C HAKPECT exalumu,
COOTBETCTBEHHbLIMUN 1 OAHOCTOPOHHUMM Yriamn, B CBA3M C 3TUM OOBSCHSATb, UTO TaKOe YC-
NOBME N 3aK/TIOYEHNE TeOpeMbI, Kakasi TeOpeMa Ha3blBaeTCcst 06paTHOM N0 OTHOLLEHUIO
K JaHHOI TeopeMe; 0ObACHATL, B YEM 3aK/1H04aeTCA METOA JOKa3aTeNbCTBa OT NPOTMB-
HOro: (hopMy/NMPOBaTh N JOKa3bIBATb TEOPEMbI 00 Yr/iax ¢ COOTBETCTBEHHO Mapa/ie/bHbl-
MW 1 NeprneHANKYNAPHLIMIA CTOPOHaMU; NPUBOAUTL NPUMEPbI UCMO/b30BaHUA 3TOM0 METO-
[la; peLuaTh 3a4a4mn Ha BblUMCNeHWE, J0Ka3aTeIbCTBO U NOCTPOEHUE, CBA3AHHbIE C Napas-
NeNbHbIMU NPSMbIMUK, BOCMUTAHWE BHYTPEHHE OpraHM30BaHHOCTW, COBPaHHOCTH, AUCLM-
NJNHNPOBAHHOCTMN.
"nasa IV. CoOTHOLLEHNSA MexXay 18 dopmMynmpoBaTb 1 foKa3bliBaTb TEOPEMY O CYMMe YI/10B TPEYro/sibHUKa 1 eé CnefcTBue 0
CTOpPOHaMU 1N yriamu Tpeyrosb- BHELLHEM Yr/ie TPeyroibH1Ka; NPOBOANTL KIaCCU(UKALUIO TPEYro/IbHUKOB MO Yriam;
HUKa (hopMyNMpoBaTh M A0Ka3bIBaTb TEOPEMY O COOTHOLUEHUAX MEXAY CTOPOHAMM U yriamu
1 CyMma yrnoB Tpeyro/sib- 2 TpeyronbHuKa (Npsimoe n 06paTHOE YTBEPXAEHUS) 1 CNEACTBUSA U3 HEE, TEOPEMY O He-
2 HMKa COOTHOLLEHNSA Me- paBeHCTBE TPeYrosibHMKa; (POpMyNnpoBaTb M JOKasbiBaTb TEOPeMbl O CBOMCTBAX Nps-
XYy CTOpPOHaMn un yrna- MOYTO/bHbIX TPEYr 0/IbHNUKOB (MPSMOYTrO/IbHbIN TPEYroNbHUK ¢ yrnom 30°, Npu3Haku pa-
MW TPeyronbHNKa 3 BEHCTBa NPAMOYTO0/IbHbIX TPEYro/IbHUKOB); (POPMYNNPOBATL ONpeaeneHns pacCTOAHNA OT
KoHTponbHas paboTta Ne 4 1 TOYKM [0 NPSAMOI, pacCTOSHUSA MEXAY napaniefbHbIMU NPSAMbIMW; pPellaTh 3a4aun Ha
3 MpAmMoyrosbHbIe Tpe- 4 BblUMC/eHWe, 10Ka3aTeNbCTBO U NOCTPOEHWE, CBA3AHHbIE C COOTHOLLIEHMAMM MeXAy CTO-
YT OJIbHUKM POHaMW W yriamu TPeYrosibHKa 1 PacCTOSSHMEM MeXX Ay napanfie/lbHbIMN NPAMbIMU, NPU
4 [MocTpoeHne Tpeyrosib- HeobX04MMOCTI MPOBOAUTL MO XOA4Y PeLleHnst JOMOHUTE/IbHbIE MOCTPOEHMS, CO-

78




HMKa MO TPEM 3/IEMEH-

NOCTaBNATb MONYYEHHbIV pe3ynbTaT C YCNI0BMEM 3ajauu, B 3aa4ax Ha NMoCTPOEHME UC-

Tam 4 CNefloBaTb BO3MOXHbIe C/lyvaun, BOCMUTLIBATb YMEHWE OLEeHNBAaTb 0OBLEKTUBHO TPYA
PelueHne 3agay 3 CBOMX OZHOK/TACCHWKOB, YUNTb AeNnaTb BbIBOAb!, 03HAKOMUTL C UCTOPUYECKOW MH(OpPMa-
KoHTponbHas pabota Ne 1 Len.
S)
[MoBTOpeHMe. PelueHne 12 1 BocnutaHve Tpyaonto6us, HaCTOMYMBOCTK, YNOPCTBA, CAMOCTOATE/IbHOCTU, aKKYPaTHOCTH,
3afaJy. Ntorosas K/p OTBETCTBEHHOCTM, YMEHWIA TPYAUTLCA.
8 Knacc
Howmep CopepxaHne matepua- Konu- | Konnu. [MnaHnpyemble NpegmMeTHbIe pe3ynbTathbl
napa- na 4eCTBO | KOH-
rpacga 4acoB | TPOJIHbIX
pabot
["naBa V. YeTbIpEXYroNbHUKN 14 1 OO6BACHATL, YTO TaKoe IOMaHas, MHOTrOyro/IbHUK, ero BepLUMHbI, CMEXHble CTO-
1 MHoroyrosnbHuKu lNa- 2 POHbI, AnaroHanu, n3obpaxarb 1 pacrno3HaBaTb MHOTOYrO/IbHUKKN Ha YepTexax;
2 pannenorpamm n Tpa- 6 MoKasblBaTb 3/IEMEHTbl MHOTOYro/IbHUKa, €ro BHYTPEHHIOK Y BHELLUHIOK 006-
neuus nacTu; hopmynmMpoBaTh OnpeaesieHne BbiMyka0ro MHOrOyro/ibHUKa; N306paxars
3 [MpAMOYro/bHUK, 4 N pacrno3HaBaTh BbIMYK/ble Y HEBbIMYK/Ible MHOTOYrO/IbHUKW; (DOPMYIMPOBaTh U
pom6, KBagpaT [l0Ka3blBaTb YTBEPXAEHNS O CyMME Yr/10B BbINMYK/I0r0 MHOIOYrosibHMKa 1 CyMMe
PeweHue 3aaa4 KoH- 1 ero BHELLHWNX Yr0B; 06bACHATb, KaK/e CTOPOHbI (BEPLUMHbI) YeTbIPEXYTO/IbHMKA
Tpo/nbHas pabota Ne 1 1 Ha3bIBaOTCA MPOTUBOMOMOXKHBLIMU; POPMYNNPOBATL ONpPeaeneHs napasnenorpam-
Ma, Tparneuun, paBHO6eAPEHHON 1 MPAMOYrONbHON Tpanewmin, NPSMOYro/bHUKa,
pomMba, KBagpara; n3o6paxkatb 1 pacno3HaBaTb 3TW YETbIPEXYTOIbHUKM; (hopMYy-
NMPOBATh M [10Ka3bIBaTb YTBEPXAEHMA 06 X CBOMCTBaX U NpU3HaKax; pewartb
3a/a4n Ha BblYNCNEHNE, AOKA3aTENbCTBO U NOCTPOEHNE, CBA3AHHbIE C 3TUMU
BUAAMYU YETbIPEXYT0/IbHNKOB; OOBACHATH, Kakue [Be TOYKM Ha3blBatoTCA CUMMET-
PUYHBIMW OTHOCUTE/IbHO MPAMOIA (TOUKM), B KAKOM Ciydae urypa HasblBaeTcs
CUMMETPUYHOM, OCBOEHME COLMaTbHbIX HOPM, MPaBW MOBEAEHUS, POSIER 1 hopm
COLMaNbHOW XM3HM B rpynnax 1 coobLLecTBax.
"nasa VI. lNnowaab 14 1 OOBACHATb, KaK NPON3BOAUTCA M3MEPEHME NNOLaLei MHOTOYrobHNUKOB, KaKne MHOTO-
1 Mnowans MHOroyroJb- 2 YrONbHUKM Ha3blBaKOTCA PABHOBENIMKUMU U KaKne paBHOCOCTaB/IEHHbIMW; JOpMYNnpo-
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2 HuKa Mnowaan napanse- 6 BaTb OCHOBHbIE CBOWCTBA N/OLLaAeN U BbIBOAUTL C UX MOMOLLbIO POPMY/bI NAOLLAAEN
norpamma, TpeyrosibH1Ka NPAMOYro/ibHMKA, NapassienorpaMmMa, TpeyrosibH1Ka, Tpanewum; opmymposatb 1 JOKa-
3 1 Tpaneuumu 3 3blBaTb TEOpeMY 06 OTHOLLEHUN M0LLaAei TPeYr 0/IbHUKOB, MMEIOLLMX MO PaBHOMY Yr-
Teopema MNMudaropa 2 ny; hopMynmpoBaTh 1 foKasbiBaTb Teopemy Muaropa n 06paTHyo eit; BbIBOAUTL (hop-
PeLueHue 3apa4 1 myny FepoHa Ans naowaamn TpeyronbHNKa; pewarb 3aaqm Ha BblUnC/eHre U JoKa3a-
KoHTposbHas paboTta Ne 2 TeNbCTBO, CBA3aHHbIE C (hopMynaMmn naowagein n Teopemoi Mudaropa, MMPOBO33peHYe-
CKue naewn.
MnaBa VII. Mogo6Hble Tpeyrosib- 19
HUKMN
1 OnpepgeneHne NoA06HbIX 2 OOBACHATL NOHATUE NPONOPLMOHANBHOCTY OTPE3KOB; (hOpMYMpoBaTb ONnpese-
TPEeyrosibHUKOB NeHnsa NoA06HbIX TPEYro/IbHUKOB U KO3PguumeHTa Nogooums; popmynmposatb 1
2 Mpu3Hakn nogobus Tpe- 5 [0KasblBaTb TeOpeMbl: 06 OTHOLLUEHUN MOWaein NOAOOHbIX TPEYrObHUKOB, O
Yro/ibHUKOB npu3Hakax nofobus TpeyrosbHUKOB, O CPeAHen NMMHUN TPeyrosibH1Ka, 0 nepe-
KoHTponbHas paboTta Ne 3 1 CeYeHMn MeauaH TPeyro/bHMKa, O MPOMNOPLMOHA/bHBIX 0TPe3KaxX B MPAMOYro/b-
3 MpuMeHeHne nofooma K 7 HOM TPeyroJ/ibHWKe; 00BbACHATL, YTO Takoe MeToA Nojo6ums B 3a4avax Ha NoCcTpo-
[0Ka3aTeNibCTBY TEOPEM U eHune, N NPMUBOAUTL NPUMeEPbI MPUMEHEHNS 3TOr0 MeT04a; 0OBACHATL, Kak
PeLLeHnto 3ajau MOXXHO MCNO/b30BaTb CBOWCTBA MNOAOOHbLIX TPEYro/bHUKOB B U3MEPUTENbHBIX
4 COOTHOLLEHUS MEXAY 3 paboTax Ha MECTHOCTU; 0OBACHATb, KaK BBECTU NOHATME NOLOOUS NS NPON3BO/Ib-
CTOpPOHaMK 1 yrniamu HbIX PUTYyp; (hOpMYyNMPOBaTh ONPeAeNEHNS 1 UIKOCTPUPOBATL MOHATUA CUHYCA,
NPAMOYro/IbHOro Tpe- KOCUHYCa 1 TaHreHca OCTPOro yrna npsMoyrosibHOro Tpeyro/ibHUKa; BbIBOAUTb
Yro/fibHVKa OCHOBHOE TPMUIrOHOMETPUYECKOE TOXECTBO 1 3HAUYEHUS CUHYCA, KOCUHYCa U TaH-
KoHTposibHas paboTa Ne 4 1 reHca ansa yrnos 30°, 45°, 60°; pewuatb 3aga4u, CBA3aHHbIe C Moa0buem Tpe-
YrONbHWUKOB, ANS BbIYNCIEHUS 3HAYEHWNIA TPUTOHOMETPUYECKNX (PYHKLWIA UC-
No/b30BaThb KOMMbIOTEPHbIE NPOrpaMMbl, POPMUPOBaHME Y 00YHatOLLMXCA NOHW-
MaHU1s BXXHOCTM OMOPbI HA CBOW CUJbI.
"naBa VIII. OKpy>XHOCTb 17
1 KacatesibHas K OKpYy>Ho- 3 WccnepoBatb B3aMMHOE PacrosioXKeHve NpsiMoii U OKPY)XHOCTU; (hopMynnpoBaTtb onpe-
2 CTu LleHTpasibHbIE U BK- 4 [efleHne KacaTe/lbHOM K OKPY>KHOCTU; (POPMY/IMPOBaTb M [JOKa3blBaTb TEOPEMbI: O CBOW-
CaHHble Yr/bl CTBE KacaTte/lbHO, 0 Mpu3HaKe KacaTe/sibHOW, 06 0Tpe3Kax KacaTe/ibHbIX, NPOBeAEHHbIX
3 UeTbipe 3ameyate/ibHble 3 13 OHOW TOYKN; POPMYNNPOBATL NMOHATUS LLEHTPa/IbHOrO Yria 1 rpagycHor Mmepbl 4yru
TOYKM TPEYrosibH1Ka OKPY>XHOCTU; (hOPMYNMPOBaATh N [OKa3blBaTb TEOPEMbI: O BIMCAHHOM Yr/e, 0 Npoun3Be-
4 BnuncaHHas n onucaH- 4 [OEHUN OTPE3KOB NepeceKatoLmnxca Xopa,; PopMynmpoBaTb U AOKasblBaTb TEOPEMbI,

Hasi OKPY>KHOCTY

CBA3aHHbIE C 3aMeYdaTe/ibHbIMU TOYKaMW TPEYroJibHUKa: O 6I/ICC€KTpI/IC€ yrna u, Kak
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PelueHne 3agay 2 CnefCTBUe, O MepecevyeHnn BUCCEKTPUC TPEYro/ibHMKA; O CepefMHHOM MepneHanKynsape
KoHTposibHas paboTa Ne 5 1 K OTPe3KY W, Kak cneAcTBue, 0 NepeceyeHnin cepeHHbIX NePneHAnKynsapoB K CTOPOHaM
TPEeYyrosibHUKa; 0 nepeceveHn BbICOT TPEYro/ibHUKA; POPMYMPOBATL ONpeseNieHNs OK-
PY>XHOCTEW, BMMCAHHOW B MHOTOYrO/IbHVK M OMUCAHHO OKOJI0 MHOTOYTO/IbHUKA; pop-
MY/IMPOBaTb N [OKa3blBaTb TEOPeMbI: 06 OKPY>KHOCTW, BNUCAHHOW B TPEYro/IbHUK; 06
OKPY)XHOCTW, OMUCaHHOW OKOJI0 TPeYrosibHNKa; O CBOMCTBE CTOPOH OMUCAHHOTO YeTbl-
PEXYroNbHWUKA; O CBOWCTBE YI/I0B BMMCAHHOI0 YeTbIPEXYro/IbHUKA; pewlaTth 3a4a4m Ha
BblUMCNEHWE, OKA3aTe/IbCTBO M NOCTPOEHMeE, CBA3aHHbIe C OKPY>KHOCTbIO, BMUCAHHbI-
MW 1N ONUCAHHBIMU TPEYroNbHUKaMU 1 YeTbIPEXYTO/IbHUKAMU; UCCef0BaTb CBOMCTBA
KOH(hUrypaumii, CBA3aHHbIX C OKPY>XXHOCTbHO, C MOMOLLbIO KOMIMbIOTEPHBIX NPOrpamm,
BOCMUTAHME TBOPYECKOro Havana.
[MoBTOpeHMe. PelleHne 3aaau 4
9 Kknacc
Howmep CopepxaHune marte- Konu- [naHnpyemble NpegmMeTHbIe pe3ynbTathbl
napa- prana 4yecTBO
rpaga 4aCoB
MoBTOpeHMe Kypca reomeTpumn 8 2
Knacca
["naBsa IX. BeKTopbl 12 dopmynuposaTtb OnpeaeneHns 1 UANKCTPUPOBATL MOHATUA BEKTOPA, ero A/INHbI, KONnHe-
1 MoHATME BeKTOpa 2 apHbIX U paBHbIX BEKTOPOB; MOTUBUPOBATb BBEAEHWE NOHATUIA U AeACTBUIA, CBSA3AHHbIX C
2 Cno>xeHuve 1 BblYUTaHMe BEKTOPamu, COOTBETCTBYHOLL MMM NpYMepamMmn, OTHOCALLMMNCA K (DU3NYECKUM BEKTOPHbIM
3 BEKTOPOB 4 Be/IMYMHAM; NPUMEHSTb BEKTOPbI U AENCTBUA Had HAMU NPU PeLLEHUN TeOMETPUYECKNX
YMHOXeHune BeKTopa 5} 3afjay BOCMuTaHne BHYTPEHHEN 0praHn30BaHHOCTW, CO6PaHHOCTH, AUCLUNIMHUPOBAHHO-
Ha yucno. lNpumeHeHne CTW,MMUPOBO33PEHYECKME NIEN,
BEKTOPOB K pPeLLeHNo
3afau 1
KoHTposibHas paboTa Ne
1
"naBa X. MeToa KoopAnHaT 10 OOBACHATb M UNTIKOCTPUPOBATL MOHATUA MPAMOYI0/IbHON CUCTEMbI KOOPAUHAT, KOOPAUHAT
1 KoopauHatbl BeKTopa 2 TOYKM M KOOPAMHAT BEKTOPA; BbIBOAMTbL M UCMO/b30BATbL MPU peLleHnn 3a4ay (opMybl
2 MpocTeiwne 3a5a4m B KOOPAVHAT cepeamHbl 0Tpe3Ka, A/IMHbI BEKTOPa, PacCTOAHUA MeXAy ABYMS TOUKaMu,
KoOopAnHaTax 3 YPaBHEHUSA OKPY>XXHOCTM U NPSMOIA,BOCNIUTaHWE LIeNeYCTPEMIEHHOCTH, AUCLUNNHMPO-
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YpaBHEHNS OKPY>XKHO-

BaHHOCTW, HACTOMYMBOCTM, BOIN, YMEHWS TPYAUTbCS.

CTW 1 NPSIMOM 3
PelueHwne 3aga4 1
KoHTpobHas paboTa No 1
2
"nasa XI. CoOTHOLLEHNSA MexXAay 14 dopmMynmpoBaTb 1 UAMKCTPUPOBaTL ONpeaesieHnsa CUHYCca, KOCMHYCa, TaHreHeca M KoTaH-
CTOPOHaMW 1 yrnamm Tpe- reHca yrnos ot 0 o 180°; BbIBOAUTL OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO M (hop-
yronbHunka. CKanspHoe npo- MY/Ibl PUBELEHNSA; (DOPMY/IMPOBATbL M L0Ka3bIBaTb TEOPEMbI CUHYCOB U KOCUHYCOB, Mpu-
N3BefleHe BEKTOPOB MEHATb UX MPU PELUEHNMN TPEYroNIbHUKOB; 0OBACHATb, KaK UCMO/b3YHTCA TPUTOHOMETPU-
1 CuvHyC, KOCUHYC, TaH- 3 yeckue (hopmysbl B U3MepUTENIbHbIX paboTax Ha MECTHOCTM; POPMYNIMPOBaTh ONpeaesieHuns
reHC, KOTaHreHc yrna yrna mMexzy BeKTopamu v CKasIipHOro nponsBefeHns BEKTOPOB; BbIBOAUTL (POPMYNY
2 CooTHOLWEHUS Mexay 6 CKaNIAPHOI O MPOn3BeAeHNS Yepe3 KOOpAMHaTbl BEKTOPOB; (hopMynnpoBaTh U 060CHOBbI-
CTOpPOHaMM 1 yrnamu BaTb YTBEPXKAEHME O CBONCTBAX CKa/IAPHOI0 NPOM3BEAEHNS; NCNO/b30BaTb CKa/IiPHOE Mpo-
TpeyrosibHuKa N3BefeHNE BEKTOPOB NPU peLleHnm 3aaa4, (hakTbl 0 XXM3HEHHON NO3NLMN 1N YeNI0BEYECKMX
CkanspHoe npoussefe- 3 KayecTB Y4YeHbIX MaTeMaTHKOB.
H1e BEKTOPOB
PelleHune 3aga4 1
KoHTpobHas paboTa No 1
3
Mnaea XII. AnnHa oKpy>HOCTW 12 dopmynmpoBsatb onpejesieHe NpaBuUIbLHOTO MHOTOYro/lbHUKA; POPMYNNPOBaThL U AOKa-
N Naowaab Kpyra 3blBaTb TEOPEMbI 06 OKPY>KHOCTSAX, ONUCAHHOW OKOJ1I0 NPaBUIbHOr0 MHOTOYrO/IbHUKA
1 MpaBWbHbIE MHOIO- 4 BMUCAHHOW B HETrO; BbIBOANTH U MCNO/b30BATb POPMY/IbI A48 BbIYUCIEHNSA NOLLALN
2 YrofbHUKK [nHa OK- 4 NpaBW/IbHOr0 MHOFOYrO/IbHWKA, ero CTOPOHbI U pajuyca BNUCaHHOW OKPYXXHOCTH; pe-
PY>XHOCTU W nnowlasb LWaThb 3aayn Ha NOCTPOEHME NPaBUJIbHbIX MHOTOYrO/IbHUKOB; 0OBACHATL NOHATUA 4/IVHbI
Kpyra 3 - OKPY)XKHOCTM 1 NJIOWaAN Kpyra; BbIBOAUTL POPMY bl AN BbIYUCIEHUSA LNNHBI OKPYX-
PeLueHue 3agay 1 HOCTW W A/IMHbI BTy, NIOWAAW Kpyra v niowaan KpyroBoro CEKTopa; NPUMEHSATb 3TU
KoHTposibHas paboTa No (hopMy bl MPU peLleHnn 3aaad, BOCNUTaHne TpyA0N00US, HaCTOMYMBOCTK, YNOPCTBa, CaMo-
4 CTOSITENbHOCTW, aKKYPaTHOCTWN, OTBETCTBEHHOCTU, YMEHUI TPYAUTLCA.
"naBa XII1. lBuxeHNs 6 OO6BACHATL, YTO TaKoe 0TO6paXKeHMe MIOCKOCTY Ha cebs 1 B KaKOM C/lydae OHO HasblBa-
1 MoHsATNE ABWKEHNA [Ma- 2 eTCa ABVXKEHMNEM MNJIOCKOCTU; 0OBACHATb, YTO TAKOe 0CeBasi CUMMETPUS, LeHTpasbHas
2 panenbHbIiA NepeHoC 1 2 CUMMETPUSA, napanienbHbI NeEPEHOC U NOBOPOT; 060CHOBLIBATbL, YTO 3TV OTOBPAXKEHUSA

MoBopoT

NMIOCKOCTKN Ha Cebs SBNSAOTCA OBVDKEHUNAMMN; 006bACHATL, KakKoBa CBA3b MexXay ABunxe-
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PelueHwne 3aga4

HUSMU 1 HANOXEHUAMM; UNTHOCTPUPOBATb OCHOBHbIE BU/bI ABVXXEHWIA, B TOM YmnChe C
MOMOLLbIO KOMMbIOTEPHbIX NPOrpaMM, (hOPMI1POBaHMEe 0CO3HAHHOTO, YBAXKUTENbHOIO 1
[06p0oXKenaTenlbHOro OTHOLLIEHMS K IPYrOMY Ye/IOBeKY, ero MHEHWH.

"naBa XIV. HavyanbHble cBeAeHUA
N3 cTepeomMeTpumn

1 MHororpaHHUKM
2 Tena 1 NoBepxHOCTH
BpaLLeHuna

N

O6BACHATb, YTO TaKOE MHOTOrpaHHUK, €ro rpaHu, pébpa, BepLUMHbI, AMaroHanu, Kakow
MHOTOrpaHHMK Ha3bIBAaeTCA BbIMYK/bIM, YTO TaKOe N-yrosibHas Npu3mMa, eé 0CHOBaHMS,
OOKOBbIE rpaHn 1 BOKOBbIE pEbpa, Kakas Npu3ma Ha3blBaeTCs MPSIMOA U Kakasi HaK/TOHHOM,
4TO TaKoe BbICOTa NPU3MbI, Kakas npu3ma HasblBaeTcs napasnenenunesom 1 Kakom na-
pansienenunes HasblBaeTcs NPAMOoYro/ibHbIM; (DOPMYIMpPoBaTb U 060CHOBBLIBATL YTBEPXE-
HWS O CBOMCTBE AnaroHasei napannenenunesa n o KBagpare guaroHaam npsamoyrosibHOro
napannenenuneaa; 06bACHATb, UTO TaKoe 06bEM MHOIOrpaHHUKa; 06BACHATb, KAKON MHO-
rorpaHHMK HasblBaeTCcs NMpaMuoin, 4To Takoe OCHOBaHWe, BepLUMHA, OBOKOBbIE FpaHu, 60-
KOBble pébpa 1 BbiCOTa NMPaMuAbl, Kakas nMpaMuaa Ha3blBaeTCs NPaBU/IbHOM, YTO TakKoe
anoema npaBubHON Npamnbl, 06BACHATb, KaKOe TeN0 Ha3blBAeTCS UMIMHAPOM, UYTO Ta-
KOe ero ocb, BbICOTa, OCHOBaHUA, pagnyc, 60KoBas NOBEPXHOCTb, 06pasyloLLne, pa3BépTka
OOKOBOV NOBEPXHOCTU, KaKMMU (hopMy/aMmn BblpaXKaroTca 06bEM 1 naoLLlaib 60KOBO No-
BEPXHOCTU UUNMHAPA; OOBACHATH, KaKoe Te/l0 Ha3blBaeTCs KOHYCOM, YTO Takoe ero ocb,
BbICOTa, OCHOBaHMe, 60KOBasi MOBEPXHOCTb, 06pa3ytoLLme, pa3BEPTKa 6OKOBOI NOBEPXHO-
CTW, KaKnMu (opmMynaMm BbipaxatoTcs 06bEM KOHYca 1 nolaib 60KOBO NOBEPXHOCTY;
00ObACHATD, Kakasi MOBEPXHOCTb Ha3bIBAETCA CEPOiA U KaKOe Tesl0 Ha3bIBAeTCs LLApoM, YTO
Takoe pagunyc n guameTp ciepsbl (Lwapa), pacnosHaBaTb Ha PUCYHKaxX NpU3My, napasinene-
nunea, nupamuay, UWMAnHAP, KOHYC, Wap, BOCAUTbIBATb YMEHUWE OLEHNBaTb O0OBLEKTUBHO
TPYA CBOMX O[HOKNACCHUKOB, Y4NUTb [AeNaTb BbIBOAbI, 03HAKOMUTb C UCTOPUYECKON WH-
thopmaumei.

[MoBTOpeHMe. PewleHne
3agay. O6 akcmomax
naaHUMeTpumn
MIToroesas KOHTPO/IbHas
paboTta No 5

daKTbl 0 XXWU3HEHHOM no3numnm n 4enoBevyeCcknx Ka4eCcTB yHEeHbIX MaTEMaTUKOB.
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[Mpuno>keHne 2
OUEHOYHbIN NHCTPYMEHTAPUIA, UCMO/b3YEMbI 7151 aHa/IM3a CTEMEHN OCBOEHNSA MaTepuan.
KOHTpOo/ibHble paboTbl N0 MaTtemMaTuKe 5-6 Knaccol.

5 Knacc.

Ne 1 Ha TeMy: «HaTypasibHble Yncnia 1 LWKanbI»

. HauepTtuTe oTpesok AC 1 0TMeTbTe Ha HeM TouKy B. M3mepbTe oTpeskn AB 1 AC.
. MocTporite oTpe3ok MN =2 cM 8 MM 1 OTMEeTbTE Ha HeM TOUKM K 1 P Tak, 4To6bl ToUka P niexxana mexay Toukamm M u K.
. OTmeTbTe Toukm D 1 E v npoBeguTe Yepes HUX npamyto. Haveptute nyy OC, nepecekatowwmia npsamyto DE, n nyd MK, He nepecekatoLmnii npsMyto

DE.

. Ha koopauHaTHOM fnyye, eANHNYHBIA 0TPE30K KOTOPOro paBeH A/IMHE OAHOM KNEeTKM TeTpaaun, 0TMeTbTe Toukn A (2), B (6), S (8), D (11). Ha Tom

XXe Nlyde 0TMeTbTe TOUKy F, ecnv ee KoopauHaTa — HaTypasibHOEe YNCNo, KOTOpoe 60bLle 11, HO MeHbLUe 13.

. Haiigute yeTbipexaHa4yHOe Yncrio, OKaHYMBatoLLeecs Umgpoin 9. N3BeCTHO, YTO 3TO YnC/0 MeHbLUe 1019.
. Harigute 3HauyeHWe BblpaKeHWs:

a) (599 + 289):24 - 16; 6) 68-51 — 2368.
Ne 2 Ha Temy: «CnoXeHME N BbIYUTaHWE HAaTypasibHbIX YNCES»

. Bbluncnure:

a) 78 639 + 85 089;
6) 81 064 — 7 569;
B) 7382 + 1 618 — 1 382.

. Haigute 3HayeHune BbipaxkeHus 414 — (x + 114), ecnm x = 98.

. Peunte ypaBHeHue: (38 +y) — 18 = 31.

. MepumeTp TpeyronbHUKa ADE paseH 50 cM. CtopoHa AD = 12 cm, ctopoHa AE 6onbLue cTopoHbl AD Ha 10 cM. HailguTe gnvHy ctopoHbl DE.

. Ha otpeske AB oTMeueHbl Toukn C 1 D Tak, uto Touka D nexuT mexay Toukamun C n B. Harigute gimHy otpeska DB, ecnin AB =56 cm, AC = 16

cM 1 CD =n cM. CocTaBbTe BblpaXXeHWe A1 PeLLeHns 3a4a4m U HaliauTe ero 3HadeHne npy n = 29,

Ne 3 Ha TeMY: «YMHOXeHMe U [eNleHne HaTypasibHbIX YMcen»

. HaliguTe 3HaueHne BblpaXKeHUs:

a) 250-19-40;  6) 8:99 - 816:8;  B) 5713:197-(166 + 138);
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2.

ry-38xnpu x =604,y =24 038.

. Pewinte ypaBHeHwMe:

a) 1326:(81-¢) =39;  6) 4T — 22 = 26.

. Pelunte ¢ nomoLbo ypaBHeHMS 3aaauy: «3a 3 Kr KapTodhens u KovaH KanycTbl 3annatunn 86 pybneir. CKoMbKO CTOUT 1 Kr KapTodensi, eCnm KoyaH

KanycTbl CTOUT 32 pyona?»

. Mpuaymaite yncno, Npu LefileHn KOTOporo Ha 15 nosyyaeTcs 0cTaTok 5.

Ne 4 Ha TeMY: «YMHOXeHWe U [efieHne HaTypasibHbIX Yncen»

. HaliguTe 3HaueHne BblpaXKeHUs:

a) 208 896:68 + (10 403 — 9 896) - 204;
6) (31 — 19) + 5°.

. Pewinte ypaBHeHwMe:

a) 9y — 3y = 666; 0) 25x + 4x — 116 = 8 700.
. B ABYX Awmkax 75 Kr 16/10K. B nepBom suimKe B 2 pasa 60sbLue 16/10K, 4eM BO BTOPOM. CKOJ/IbKO 516/10K BO BTOPOM ALLMKE?
. YnpocTuTe BblpaeHue 36x + 124 + 16X 1 HailguTe ero 3Ha4yeHune npu x=10.

. [4Ba B3poC/bIX MeBeAs 1 NATb MefBeXxxaT BMeCTe MMetoT maccy 635 Kr. Haigute mMaccy 04HOro B3pOC/ioro MefBeas, eciv macca OgHOro MefBe-
YKOHKa 35KT.
Ne 5 Ha Temy: «IMnowaan n 06bLEMbI»
. Haingmte no qopmyne

a) NyTb, CNIN N3BECTHbI CKOPOCTL 1 BpeMs — 408 KM/4 1 13 4 COOTBETCTBEHHO;

6) BpPeMsl, eCNN U3BECTHbI NYTb U CKOPOCTb — 7200 M, 800 M/MUH.

[nvHa NpsAMOoYyro/ibHOro yyactka 3emMnin 650 M, a WwnprHa Ha 50 M MeHbLLe. HailamTe naowadb yyacTka v NepuMeTp, Nollaib BblpasuTe B rekTa-
pax.

3. AnvHa npsaMoyronbHOro napannenenuneaa 45 cM, WMpuHa B 3 pasa MeHbLLE [JJ/INHbI, a BbICOTa Ha 2 CM 60/bLUe LWNPWHBI. HailgnTe o6beM napanse-

4.

nenvinega.

HainguTe 3HaveHve BbIpaXKeHMS:
a) 17 040 — 69-238 — 43 776:72;
6) (7° — 5%):53.

. O6bem 3ana 1 080 M°. HaliauTe BbICOTY 3a/1a, €CAW €ro A/IMHA U LLIMPUHA PaBHbI COOTBETCTBEHHO 18 M 11 12 M.

Ne 6 Ha Temy: «OObIKHOBEHHbIE APOOU»
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. BblaennTe Lenyto YyacTb 13 HENPaBU/IbHOW APOOK, a CMELLIaHHOe YMC/I0 NePeBeAnTe B HEMPaBU/IbHYHO p00b:

E 123
5

A5 075 B N9y W13l 9483

. HaliguTe 3HaueHne BblpaXKeHUs:

3 2 7 13 18 15 4 10 19
H-+——2 69+ (82 -32) g10-— (420432

11 11 21

14
notpatuna Ha 1 2o U MeHbllle, YeM Ha [JomalliHee 3a/iaHue. CKO/IbKO BCEro BPEMeHY MoTpaTiia yHeH LA Ha JoMalliHee 3ajaHue 11 Nporyniky?

. Pewinte ypaBHeHwMe:

5 .1 5, g% _~7
a)x—l;-Z;, 0) (IZE—F})—QIE—?lE.

Ne 7 Ha Temy: «CoXeHME N BblUMTaHMe AeCATUYHbIX AP06eit»

. CpaBHute: a) 2,11 2,099; 6) 0,4486 1 0,45.
. BbINONHWTE AeicTBUS:

a) 56,31 — 24,246 — (3,87 + 1,03):
6) 100 — (75 + 0,86 + 19,34);
B) (18,23 + 7,983) — 7,23.

. Pewwunte ypaBHeHue: 2,79 + (x — 3,05) = 11,2.
. OKpyrnure:

a) 6,235; 23,1681; 7,25 [0 fecatbix;
6) 0,3864; 7,6231; 00 COTbIX;
B) 135,24 n 227,72 [0 egnHUL,

. CKopocCTb KaTepa npoTuB TeueHusi 11,3 km/u. CKopocTb TeueHns 3,9 Km/u. Hailgute coBCTBEHHYHO CKOPOCTh KaTepa M ero CKOPOCTb MO TEYEHUIO.

Ne 8 Ha TeMy: «YMHOXEHWE N fieNleHne JeCATUYHBIX Apo6ein»

. BbINONHUTL AencTBUS:

a) 0,308-12;

6) 3,074:53;

B) 4:32;

r) 0,154-100;

7 6
. Ha npuroToBneHve gomallHero 3afjaHns ydeHuLa paccumTbiBana NnoTpaTuTb 2; 4, HO moTpaTuna Ha 1 2o 6onblue. Ha nporynky B napke oHa
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L) 4,125.1,6;
e) 7,2:0,045;
X) 3,172:0,01;
3) 13,201:4,3.

2.
3.

4.

N

[o2 1N &) E- NV}

[

HainTn 3HaueHve BbipaxxeHus: (18 — 16,9)-3,3+3:7,5.

PewnTb ypaBHeHNE:

a) 8y +5,7=24,1; 6)(9,2-x):6=0,9.

Ha 4 nnatba n 5 KOCTIOMOB M3pacxofoBanun 26,1 m TkaHW. CKONbKO MaTepuasna noLuio Ha noLwmns 0AHOro nnatbs, eciv Ha OAUH KOCTHOM U3pacxo-
fosanv 3,3 M TKaHU?

. Benocmneguct exan 3 4 coO CKOPOCTbIO 14 KM/Y 1 2 4 CO CKOPOCTHIO 18 KM/4. HalignTe cpeiHIOK0 CKOPOCTb BE/IOCUMEAMCTA 3a BCe BPEMS [ABVDKEHUS.

Ne 9 Ha Temy: «[1pOLUEHTbI»

. @) 3anuwnTe B BUAE NPOLIEHTOB AecATMYHbIe apobu: 0,37; 1,3; 0,498.

0) 3anuwunTe NPOLEHTbI B BUAE AECATUYHON apobu: 7%; 23%; 135%.

. B Awmke 120 kr nweHa. [locne Toro Kak n3 ALWMKa HanoMHWIN MELLOK MNLIeHOM, B ALLMKe ocTanoch 65% Bcero nileHa. CKOMbKO KunorpammMos

rnuweHa BOW/O B MELWOoK?

. B poue 700 6epe3 1 300 coceH. CKOMIbKO NPOLEHTOB BCEX I€PEBLEB COCTABNAKT COCHbI?

. 3aachasibTMpoBas 228 M OPOrK1, PEMOHTHUKM TeM CaMbIM BbINOHUAN 28,5% nnaHa. CKOIbKO METPOB A0POrv HaZo 3aacasibTMPOBATL MO MaaHy?

. Haiigute 3HauyeHue BbipaxeHus: (32 — 132,3:12,6)-6,4+ 262,4.

. TpakTopmucTbl BCNaxaau B Nepsblil AeHb 12% nosisi, BO BTOPOI fAeHb 24% nons. Mocne aToro um octanocs BenaxaTb 320 ra. CKONbKO rekTapos 3a-

HUMaeT none?

Nel0 no Teme: «l1ocTpoeHMe yrnos»

. HauepTuTe aBa yrna — octpblil 1 Tynoi. O603HaubTe U M3MEPLTE NX. 3anuLInTe pe3ynbTaTbl U3MEPEHNIA.
. NamepbTe yrnbl XOK 1 AOK, n306paxxeHHble Ha pUcyHKe. Bblumcnute rpagycHyto Mepy yrna XOA.

\'4

/

N | Vg

. MocTpoirte yrabl CAB, MNK 1 POE, ecnv yron CAB = 53°, yron MNK = 90° 1 yron POE =118°.
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4.[Ba yrna ADC n KDC umetoT 06Lyto ctopoHy DC. Kakyto rpagycHyro mepy MoxXeT uMeTb yron ADK, ecnim yron ADC= 130°, yron CDK = 30°?
5. HainguTe 3HaueHue BbipaxxeHus: 0, 609:0,01-700 — (9,794+143,8):0,069.
6. PewunTe ypaBHeHus: 4,505:(0,4y — 0,02)+2,29 = 3,54.

NToroBasi KOHTPO/IbHAsi paboTa Nno MaTeMaTuKe

1. Boinonuute pencrems:  0,84:2,1 + 3,5:0,18 — 0,08.

2. Pelwunte ypaBHeHue: 11,2x+ 3,7 = 7,06.

3. B noHeAeNnbHUK TYPUCTbI NPOLLW Ha ibbKaxX 27,5 KM, BO BTOPHUK OHM NpoLwin Ha 1,3 KM 60/1bLUe, YeM B NMOHefe/IbHUK. B cpefly TypuCTbl MPOLn
B 1,2 pa3a MeHblLUe, YeM BO BTOPHMK. CKOJIbKO BCEr0 KUIOMETPOB MPOLUIU TYPUCTLI 38 3TN TPWN AHA?

4. B kHure 300 cTpaHuy, MoBecTb 3aHnMaeT 40% Bceit KHUrM. CKONbKO CTPaHUL, 3aHUMaeT NoBecTb?

5. [1Ba nons 3aHMMaroT naowaab 79,9 ra. Mnowaas nepeoro nons B 2,4 pasa 60nbLue BToporo. Kakosa niowanb Kaxaoro nons?

6. Haueptute yron MOK, paBHbIli 155°. JTyuom OD pasgennTe 3TOT yron Tak, 4tobbl nonyumsLumnincs yron MOD 6bin paseH 103°. Bbluncnute rpa-
AycHyto mepy yrna DOK.

6 Knacc.
Nel no Teme: «[1poCTbie N COCTaBHbIE YUCIa»

1.HangunTe:

a) HanboNbLMIA 06LWMIA fennuTens uncen 24 n 18;

0) HavMeHbLLIee 06LLee KpaTHoe uncen 12 n 15.

2. Pa3noxute Ha NpocTble MHOXUTeNn Yncnio 546.

3. Kakyto umdpy MOXHO 3anucatb BMECTO 3BE3[04KN B Uncne 681*, ytobbl OHO:
a) fennnoch Ha 9;

6) Jenunock Ha 5;

B) 6bI1/10 KpaTHO 67

4. BbINONHUTE LeACTBUS:

a)7-2,35 +0,435;

6) 1,763 : 0,086 — 0,34 - 16.

5. HaingmTe npon3BeaeHne Ynicen a n b, ecnm nx HaMMeHbLLIee 06Lee KpaTHoe paBHo 420, a HaMboNbLINIA 06LWMIA aennTenb paBeH 30.
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Ne2 no Teme: « CnoXeHne N BblYUTaHE 06bIKHOBEHHbLIX Ap06ein»

8 7 30 34-12
1. Cokpatute: —,—,—,——.
14 63 84 3-17
2. BbInonHuTe gencTans:
a) §+i, 6) §_l, B) E_i+i.
7 14 9 12 50 25 20
3. PelnTe ypaBHeHMe:
a) 1y E; 6) 5,86m + 1,4m = 76,23.
12 24

.9 1
4. B nepBble CYTKN TeNI0X04 MPOLUEN 20 BCEro nyTu, BO BTOPbIE CYTKM — Ha EnyT|/| 60/bLUe, YeM B NepBble. KaKyto YacTb BCEro NyTu TENI0X0[
npoLuen 3a 3T Boe CYTOK?

. 5 7
5. HaiiguTe YeTbipe Apo6u, KaXKaas U3 KOTOPbIX G0/bLLE — 1N MEHbLLE 9

Ne3 no Teme: «CnoXkeHne N BbluMTaHNE CMeLLAaHHbIX YNCesT»

1. CpaBHuTe yncna:

a)Eml; 6)E|/|E; B)0,48I/I§.
20 12 18 19 24
2. HalignTe 3HauyeHne BblpaXKeHs:
a)8—39; 0) 2£+3i; B) 55+1l; r 7§—3§.
7 8 12 15 12 8 6

8 . A1l 1
3. Ha aBTOMalLLMHe NiaHMPOBav NEPEBE3TU CHavYana 3§T rpysa, a noToMm eLé 2E T. OfIHaKO NnepeBe3Nn Ha 1= T MeHbLLIE, YeM MpeAnonaram.

CKO/bKO BCEro TOHH rpy3a NepeBe3nn Ha aBToMalLHe?
4. PewnTe ypaBHEHME:



a) x-23 _37. 6) 3,45-(2,08 — k) = 6,21.
15 12

5. MNpeacTtaBbTe Apo6b g—g B BU/E CYMMbI TPEX AP06EeN, y KaXKA0M U3 KOTOPbIX YACIUTEND

paBeH 1.
Ne4 no Teme: «YMHOXeHWNe 00bIKHOBEHHbIX Apobei»

1. HaingmTe npov3BeseHme:

7 11 25 18 10 14 5 9 7
2. Bbinonuute AGVICTBMHZ
a) 13-(7—2i} 6) (4,2:1,2 — 1,05)-1,6.

17 11

4 ) o o
3.B O[VH MaKeT HacCblNnasn Zg Kr rnilueHa, a B Apyrou ? 3TOro KonmyecTBa. Ha CKONbKO MeHbLLE MLLUeHa Hacbinasy BO BTOPOW NaKeT, YeM B nepBle?

2 1 o 8
4. YNpoCTUTE BblpadKeHMe 4§m —m+1—m 1 HauguTe ero 3HavyeHve npu m = T

o o 11
5. B oBowexpaHmnuiye npmsesnu 320 T oBoLLen. 75% NprBe3eHHbIX OBOLLIEV COCTaB/AN KapTodesb, a T ocTaTka — Kanycta. CKONbKO TOHH KanycTbl

NpVBE3/M B OBOLLEXPaHNINLLE?
Ne5 no Teme: « [leneHuve gpobein»

1. BbInonHuTe AencTBUS:

5.3 5.10 4 2 8 12
a) —:—; 0) —:—; B) 4—:2—; r 32:—; — 6.
) 7 8 ) 9 27 ) 9 3 ) 9 A 13
2.3a g Kr KOH(peT 3annatuam 15p. CKOMbKO CTOUT 1Kr 3TUX KOH(eT?

3. PelnTe ypaBHeHMe:
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7 1
Q) y-—y=4=; 6) (3,1x + x):0,8 = 2,05.
)y 2V =% ) ( )
4.Y Cepexu v NeTun Bcero 69 mapok. ¥ et mapok B lg pasa 6onbLue, YeM y Cepexkn. CKOIbKO MapPOK Y K&X0ro U3 MaslbYynKoB?

5.CpasHuTe uncna p n k, ecnm g yumcna p paeHbl 35% uncna k (4mncna p 1 K He paBHbI HY/HO).

Ne6 no Teme: «Apo6HbIe YACOBbIE BbIPXKEHNS»

1. HaiigmTe 3HaYeHue BbIpaXKeHMS:

1

zi
168 3 52
8 3

2. PelunTte ypaBHeHMe Yy — ; y=4.2

6
3. Bcnaxanu - nons, 4to coctasnnio 210 ra. Kakosa nnowaas Bcero nona?

4. 3aacthanbTmpoBanv 35% A0poru, Noce Yero ocTanoch 3aacanbTUpoBath ewé 13 KM. KakoBa AnvMHa Bcein aoporn?
5. 0,9 o1 20% umncna p pasHbl 5,49. Haingute umcno p.

Ne7 no Teme: «[ponopumsa»

1. PewunTe ypaBHeHne X :lg = 3E : 22

7 35

2. ABTOMOOW/Ib NEPBYIO YacTb MyTK NPOLLEN 3a 2,8 U, a BTOPYH — 3a 1,2 4. Bo CKOMbKO pa3 MeHbLLE BPEMEHU 13PACcX00BaHO Ha BTOPYHO YacTb NyTw,

4yeM Ha nepByo? CKOMbKO NPOLIEHTOB BCEro BpeMeHW ABUXXEHUS 3aTpayeHo Ha MepByro YacTb NyTn?
3. B 8 kr kapTodpens cogepxutca 1,4 kr kpaxmana. CKO/IbKO Kpaxmasa CoAepXnUTcs B 28 Kr kapToena?
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4. Moe3n NyTb OT OAHON CTaHLUMK A0 APYroi Npoweén 3a 3,5 4 co cKopocTbio 70 KM/Y. C KaKoil CKOPOCTLIO A0/MKEH Obl Obl MATK Noe3a, YTo6bl NPOiA-
TV 3TOT NyTb 3a 4,9 4?
5. 40% ot 30% uncna X pasHbl 7,8. Haigute yncno X.

Ne8 no Teme: « MacLutab»
1. Haingute AnnMHy OKPY>XXHOCTW, eCn €€ AnameTp paBeH 25 cM. UMCIo 7 OKPYrAnTe [0 AeCATbIX.
2. PaccTosiHne mexay ABYMS MyHKTamy Ha KapTe paBHo 3,8 cM. Onpeaennte pacCcTosHUE MeXAy 3TUMU MYHKTaMyn Ha MECTHOCTM, eC/M MacluTab Kap-
Tl 1:100 000.
3. Harigute nnowasb Kpyra, paguyc KoToporo paeseH 6 M. Uncno 7z oKpyrnute Ao AecATbIX.
4. LleHa ToBapa noHusnnacsk ¢ 42,5 p. go 37,4 p. Ha CKo/bKO NPOLEHTOB NOHU3MNACh LieHa ToBapa?
5. MNpAMOYro/bHbIA 3eMeNbHbIA Y4aCTOK M300paXkeH Ha nnaHe B Macwitabe 1:300. KakoBa niowanb 3eMeibHOro y4acTKa, eciv nNioLaab ero n3obpa-
KeHVs Ha nnaHe 18 cm?.

Ne9 no Teme:

1. OTmeTbTe Ha KoopAauHaTHoW npsmMoit Toukn A(-5), C(3), E(4,5), K(-3), N(-0,5), S(6).
a) Kakue 13 ToUYeK UMEIOT NMPOTUBOMOJIOXKHbIE KOOPANHATbI?
0) B Kakyto TouKy nepeiiget Touka C npu nepemMeLeHrm no KoopanMHaTHOM npaMoii Ha -8? Ha +37?
2. CpaBHU1TE yncna:
a) 2,8mn-2,5;
0) -4,1 n -4;

6 7
B)—— U ——;

7 8

2

rowu =

3. Halignte 3HayeHne BblpaKeHUs:
2 5}
a) |-6,7| + |-3,2]; 0) |12,73]:]-2,1]; B) ‘ 47‘ ‘ 114 .
4. PewnTe ypaBHEHME:
a) —x = 3,7, 6) -y =-12,5; B)|x| =6.
5. CKOMbKO LeNbIX PELLEHNA UMEET HEPABEHCTBO -18 < x < 174?
Nel0 no Teme: « CNnoxXeHue N BblYMTaHME NONOXUTENbHBIX N OTPULLATENIbHBIX YNCen»
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1. BbINONHUTE AeiCTBUE:

a) 42 — 45; r) 17 - (-8);
0) -16 - 31; n) -3,7 - 2,6;
B) -15 + 18; e) —§+E.
8 6
2. HalignTe paccTosiH/e MeXay TOUKaMu KOOPAMHATHOW NPSIMOIA:
a) M(-13) n K(-7); 6) B(2,6) n T(-1,2);
3. PelnTe ypaBHeHMe:
5 3
a)x—2,8=-1,6; 6) 4—+y=-5—.
) ) 12 Y 20

4. LleHa ToBapa nosbicunack ¢ 84p. o 109,2p. Ha cko/bKO NPOLEHTOB MOBLICU/ACH LieHa ToBapa?
5. Pewwnte ypaBHeHme |x - 3| = 6.

Nell no Teme: «YMHOXeHMe MONOXKUTENbHBLIX N 0TpULaTeIbHbIX Yncen»

1. BbINONHUTE YMHOXXEHME:

a) -8 - 12; B) 0,8 - (-2,6);
3 4

6) -14 - (-11); 4= ——|.
) (-11) r) 8( 21}
2. BbinonHuTe geneHwve:
a) 63 : (-21); B) -0,325: 1,3;

6 3
0) -24 : (-6); —7—=:-9=1|.
) (-6) r) 7 ( 7)

3. PelnTe ypaBHeHMe:
a) 1,8y = -3,69; 6) x:(-2,3) = -4,6.



7 2 o
4. MNpepcTaBbTe yMcna T " 3§ B BM/e NePUOANYECKMX ApOoGeit. 3anunwnTe NPUGVKEHHbIE 3HAUYEHWS! AaHHbIX YMCEN, OKPYT/IMB NEPUOANYECKME

Apobu [0 COTbIX.
5. CKO/bKO LenbIX peLleHnii UMeeT HepaBeHCTBO [X| < 64.

Nel2ro Teme: «BbINosiHEHME [EACTBUIA C pauyoHaIbHbIMW YCIaMn»

1. HaigmTe 3HaYeHme BbIpaXKeHMS:

a) packpbIB CKooku: 34,4 — (18,1 -5,6) + (-11,9 + 8);

6) NPUMEHNB pacnpeaenUTeNlbHOe CBOMCTBO YMHOXEHUS:
6 6

2. YNpoCTUTe BblpaXKeHMeE:
a)dm-6m-3m+ 7+ m;
0) -8(k - 3) +4(k - 2) - 2(3k + 1);

) §(3,6a—3§bj—3,5(fa—o, Zb)
9 5 7

3. Pewwme ypaBHeHwue 0,6(y - 3) = 0,5(y - 1) = 1,5.
4. TyTelleCcTBEHHVK 3 4 exan Ha aBTobyce 1 3 4 — Ha Moe3/e, NPeoosies 3a 3T0 Bpems nyTb B 390 kM. HaamTe cKopoCTb aBTobYCa, eC/iM OHa BTPOe
MeHbLLIE CKOPOCTM Moesza.
5. Haignte KopHU ypaBHeHus (2,5y - 4)(6y + 1,8) = 0.
Nel3 no Teme: « PeLueHme ypaBHEHNA»

1. PewunTe ypaBHeHwMe:
3 2 1 1
a) 8y =-62,4 + 5y; 0)—X—=X+1==X+—=.
) 8 y )4 3 2 6
2. B ogHoii 604ke B 3 pa3za 60/bLle 6eH3MHa, YeM B Apyroi. Ecnmn n3 nepsoit 604KM OTAUTL 78 N 6eH3MHa, a BO BTOPYHO f06aBUTbL 42 11, TO 6eH3MHa B
6oukax 6yaeT nopoBHy. CKOMbKO BEH3MHA B KaXKA0N 604Ke?

Ny Xx+3 2x-1
3. Hangnte KopeHb ypaBHeHUS T: )

5
4. CKopocCTb aBTObYyCa Ha 26 KM/4 MeHbLLIE CKOPOCTU /IerKOBOro aBToMo6ussi. ABTO6YC 3a 54 NPOXOAUT TaKOM Xe MyTb, Kak /IerkoBoi aBTOMO6Wb 3a
34. HariguTe ckopocTb aBToObYCA.
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5. Haingute fnBa KopHs ypasHeHus [-0,42| = |y| - |-2,8|.
Nel4 no Teme: «KoopanHaTHasA Mja0CKOCTb»

1. Ha KoopauHaTHoOI nnockocTy noctpoite otpe3ok MN u npamyto AK, ecnn M(-4; 6), N(-1; 0), A(-8; -1), K(6; 6). 3anuwumnte KoopanMHaTbl TOUEK
nepeceyeHns npsamoit AK ¢ NOCTPOEHHbIM OTPE3KOM 1 OCAMM KOOPAMHAT.

2. MocTpoiite yron BOC, paBHbIi1 60°. OTMETbTe Ha cTopoHe OB Touky F 1 NpoBeauTe Yepes Hee NpsAMble, NepreHANKYspHble cTopoHam yrna BOC.
3. MocTpoiiTe yron, paBHblil 105°. OTMETLTE BHYTPM 3TOM0 Yrna Touky D 1 npoBeauTe uepes Hee NpsMble, Mapassie/bHble CTOPOHaM Yr/a.

4. HauyepTuTe Ha KOOPAMHATHOWM MNNOCKOCTM TaKyto mrypy, abcumcca 1 opanHaTa o601 TOUKN KOTOPOK YAOBNETBOPSAIOT YCNOBUAM: -3 < X <2, -1
<y<l
M ToroBas KOHTposibHas paboTta

1. HaigmTe 3HaYeHme BbIpaXKeHMS: 45:3%—13,6+1§.

2. PelnTe ypaBHeHMe:
a) 2,6x-0,75=0,9x — 35,6;
3.,6
0) 6=:1-=4,5:y.
) 15 y
3. MocTtpoiite TpeyronsHNk MKP, ecnn M(-3; 5), K(3; 0), P(0; -5).
4. TyTelleCTBEHHUK B NePBbIiA AeHb npoLuen 15% Bcero nyTun, BO BTOPOK feHb %BCGFO nyTn. Kakoi nyTb NpoLuen nyTeLwecTBEHHWK BO BTOPOM [eHb,

eC/K B NepBblIli OH npoLuen 21 Km?
5. B ABYy3Ha4YHOM HaTypasibHOM Ymcne cyMMa Lmdp pasHa 13. Yumcno AecaTkoB Ha 3 60/bLUe uncna eauHny,. HaliguTe 3To umcno.
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KOHTpO/bHbIe paboThl Mo anreépe 7-9 Knacchbl.
7 Knacc

Nel no T eme «[IMpeobpasoBaHme Bblpa>KeHUA»
« 1. HaiiguTe 3HaueHue BbIpaXeHus 6x - 8y, npu x = 2/3,y = 5/8.

* 2. CpaBHUTe 3Ha4eHNs BblpaxkeHni -0,8x - 1 1 0,8x - 1 npn x = 6.

* 3. ¥YNpocTuTe BblpadXXeHne:

a) 2x - 3y - 11x + 8y; 6) 5(2a + 1) - 3; B) 14x - (x - 1) + (2x + 6).

4. YNpOCTUTE BbIpaXKEHWE N HANAUTE ero 3HaYeHue:

-4 (2,5a-1,5)+55a-8, npna=-2/9.

5. N3 gByx ropofos, pacCTOsiHME MEXAY KOTOPbIMU S KM, OAHOBPEMEHHO HaBCTpeyy ApYr APYrYy Bblexasn NerkoBoi aBTOMOOU/Ib U TPY30BUK U
BCTPETUAUCL Yepe3 t u. CKOPOCTb SIErKOBOr0 aBTOMOGUASA v KM/Y. HalignTe ckopoCTb rpy3oBuka. OTBETbTE Ha BONPOC 3adauu, ecnmn s = 200, t = 2, v = 60.

6. PackpoiiTe ckobku: 3x - (5x - (3x - 1)).

No2«YpaBHEHWUSI C OHOIN NepemMeHHON»
BapnaHT 1
* 1. PewunTe ypaBHeHMe:

a) 1x:12; B) 5x - 4,5 =3x+ 2,5;
3 r) 2x - (6x - 5) = 45.

6) 6x - 10,2 =0;

* 2. TaHA B WKOJy CHaYana efleT Ha aBTobyce, a MOTOM UAeT newkoM. Besa fopora y Hee 3aHMMaeT 26 MUH. eT oHa Ha 6 MUH J0/ibLue, YeM efeT Ha
aBTo6yce. CKO/IbKO MUHYT OHa efleT Ha aBTobyce?

3. B ByX capasix CI0>KEHO CeHO, NpuyeM B NepBoM capae ceHa B 3 pa3a 60/ibLUe, YemM BO BTOPOM. locne Toro Kak m3 nepsoro capas ysesnm 20 T ce-
Ha, a Bo BTopoi npuse3nu 10 T, B 060MX capasx ceHa CTasio NopoBHY. CKO/IbKO BCEr0 TOHH CeHa Obl1o B BYX Capasx nepBoHavaibHO?

4. Pelunte ypaBHeHue 7x - (x + 3) =3 (2x - 1).

Ne 3 o T eme «JIMHeliHast (DYHKLNS»

o 1. dyHKUMA 3a4aHa hopmynoil y = 6x + 19. Onpepgenute: a) 3HaveHue y, ecnim X = 0,5; 6) 3Ha4eHue X, NPy KOTOPOM Yy = 1; B) MPOXOAMT /N rpatnk
(hyHKLMKN yepe3 TOUKY A (-2; 7).

* 2. @) MNocTpoiiTe rpamk QyHKLUUN y = 2X - 4.

0) YKaxXuTe C NOMOLLbIO rpanka, YeMy paBHO 3HaveHue y, npu x = 1,5,

* 3. B 0ZjHOI1 1 TOW Xe cucTeme KOOPAMHAT MOCTPOWTE rpatnKmn PYHKUMIA: a) y = -2X; 6) y = 3.

4. Haingute KoopayHaTbl TOUKM MepeceyeHns rpatmkoB PyHKUMA y= 47X - 37 ny =-13x + 23.
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5. 3agaiite (hopMynoin NMHENHY PYHKUNIO, rpadrK KOTOPOI NapanneneH npsamon y = 3X - 7 1 NPOXOAUT Yepe3 Hayasio KOopamHar.
No4 no T eme «CT eneHb C HaT ypaslbHbIM MoKasaT efiem»

* 1. Haingute 3HayeHue BblpaxxeHns 1 - 5x, npu x = -4.

« 2. BbINOMHWTE AeiCTBUS:

a)y’ +y*% 6) 01y’ 8) (D)% 1) (2y);‘- -

« 3. YnpocTute BblpaxeHue: a) -2ab® « 3a « b*; 6) (- 2a°b?)°.

« 4. MocTpoiiTe rpaduK GyHKLMM y = x°. C NOMOLLbIO FpadmKa onpefenmTe 3HadeHmre y npu x = 1,5; x = -1,5.
25° x5°
57

5. Bbluncnure:

2 4
6. YnpocTuTe BblpaXKeHue: a) 25 x2y8.(_1% Xy3j L 6) X" 2ex3 e x

Ne 5 no T eme «Cymma, pasHOCT b MHOr04/1eHOB»

« 1. BbinonHuTe aelicteus: a) (3a - 4ax + 2) - (11a - 14ax); 6) 3y* (y° + 1).

« 2. BblHecuTe 06LLMI MHOXWTENb 3a ckobku: a) 10ab - 15b%; 6) 18a° + 6a’.

* 3. Pewunte ypaBHeHMe 9x - 6 (x - 1) =5 (x + 2).

* 4. MaccaxxmpcKumin noesq 3a 4 4 NpoLues Takoe Xe pacCcTosHMe, Kakoe TOBapHbI 3a 6 4. HaliauTe CKOpOCTb NacCaXXMPCKOro noesaa, eciv 3BeCTHO,
4TO CKOPOCTb TOBAPHOro Ha 20 KM/Y MeHbLLE.,

3x-1 x 5-X
5. Pewwnte ypaBHeHWe -—— =
6 3 9

6. YnpoctuTe BblpaxkeHne 2a(a+b-c)-2b(a-b-c)+2c(a-b +c).

Ne6 no T eme «[1pon3BegeHNe MHOrQUIEHOB»

* 1. BbINONHUTE YMHOXEHME:

a) (c+2) (c-3);6) (2a- 1) (3a +4); B) (5x - 2y) (4x-y); 1) (a- 2) (a°- 3a + 6).

* 2. Pa3noxuTe Ha MHOXUTeNN: a) a (a + 3) - 2 (a + 3); 6) ax - ay + 5x - 5y.

3. YnpocTuTe BbipaxeHue -0,1x (2x2 + 6) (5 - 4x2).

4. MNpeactaBbTe MHOTOYNEH B BUJE NPOU3BEAEHUSA:

a) X*- Xy - 4x + 4y; 6) ab - ac - bx + cx + ¢ - 6.

5. 3 npaMoyronibHOro nimcra (haHepbl Bbipe3asin KBaApaTHYH NAACTUHKY, /1S Yero ¢ OfHOM CTOPOHbI IMcTa (haHepbl 0TPe3an Mosocy LWUPUHONA 2
CM, a C /IpYroW, cocefHeii, - 3 cM. HaiiguTe cTOpoHy MOMyUMBLLErOCS KBajpaTa, eCi U3BECTHO, YTO ero naowads Ha 51 cM? MeHblLue MaoLaav Npsamo-
YrofibHuKa.
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No7no T eme «®OpMy bl COKPALLEHHOIO YMHOXKEHUA»

* 1. MNMpeobpasyiite B MHOrOY/IEH:
a) (y - 4)% 6) (7x + a)% B) (5¢ - 1) (5¢ + 1); 1) (3a + 2b) (3a - 2b).
« 2. YnpocTuTe BblpaxeHue (a - 9)° - (81 + 2a).
« 3. PasnoxuTe Ha MHOXUTENU: a) X° - 49: 6) 25x° - 10xy + y°.
4. PewunTe ypaBHeHme (2 - X)? - X (x + 1,5) = 4.
5. BinonHuTe gelicTans: a) (v - 2a) (2a + y2); 6) (3¢ +x)% B) (2 + T)? (2 - T)
6. Pa3noxuTe Ha MHOXUTENN: a) 4x%y” - 9a*; 6) 25a° - (a + 3)%; B) 27T° + n°,
Ne8 o T eme «[peobpasoBaHue LieMbIX BbIPaXKEHNIA»

* 1. ¥YnpocTute BblpadXKeHME:

Q) (x-3) (x-7)-2x(3x-5);6)4a (a-2) - (a-4)%B)2 (T + 1)*-

« 2. Pa3noxuTe Ha MHOXUTENU: a) X° - 9x; 6) -5a° - 10ab - 5b%

3. YnpocTuTe BbipaxeHue (Y2 - 2y)° - y2(y + 3) (y - 3) + 2y (2y* + 5).

4. Pa3noxuTe Ha MHOXUTeNM: a) 16x* - 81; 6) x° - x - y2 - y.

5. [IOKaXuTe, YTO BbIpaxXeHue X2 - 4X + 9, Mpu NH06BbIX 3HAYEHNAX X MPUHUMAET NONOXKUTENbHbIE 3HAUEHNS.
Ne9 no T eme «CUCT eMbl JIMHENHBIX YPaBHEHW»

* 1. PelunTe cuctemy ypaBHeHWA

4x+y=3
6x-2y=1
2. baHK npogan npeanpuHUMartento r-Hy PasuHy 8 ob6nuraymin no 2000 p. 1 3000 p. CKONbKO 06MUraupii Kaxaoro HoMyMHana Kynun r-H PasmH, ec-
NN 3a BCe obnmrayum 6b110 3annadeHo 19000 p.?

3. Pelwunte cuctemy ypaBHeHWI 4. Mpaman y = Kx + b npoxoauT yepes
2 (3x+2y) +9=4x+ 21, ToukuM A (3; 8) n B (-4; 1). Hanvwmnte ypaBHeHue
2x + 10 =3 - (6x + 5y). 3TOWN NPAMOA.

5| BbIACHUTE, UMEEeT 11 peLLeHne cucTema

3X - 2y 7
{6
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T oroBast KOHT ponibHast paboT a no anrebpe B 7 Knacce

« 1. YnpocTtuTe BolpaxeHue: a) 3a’b « (-5a°b); 6) (2x%y)°.
* 2. Pewwunte ypaBHeHme 3x - 5 (2x + 1) = 3 (3 - 2x).
« 3. PasnoxuTe Ha MHOXWUTENU: a) 2xy - 6y?; 6) a° - 4a.

* 4. MepumeTp TpeyronbHuka ABC paseH 50 cm. CtopoHa AB Ha 2 cm 60nbLe cTopoHbl BC, a ctopoHa AC B 2 pasa 60/be cTopoHbl BC. Hangute

CTOPOHbI
5.

TpeyronbH1Ka.
JlOKaXWTe, UTO BEPHO PaBEHCTBO

(@+c)(a-c)-b(2a-b)-(a-b+c)(a-b-c)=0.
6. Ha rpadmke gyHKUMn y = 5X - 8 HailauTe TOUKY, abCUMCC KOTOPOI NPOTMBOMOJIOXHA ee OpAnHaTe.

* 1. CokpaTuTe apo6eb: a)

8 Knacc
Nel
no T eme «PaupoHanbHble pobuns»

14a*h 3x 5 y? —2?
9a%0? " " x%+4x  2y+27

* 2. NpeAcTaBbTe B BUAe Apodu:

a)

* 3. HaiignTe 3HaueHMe BblpaXeHUs

3x-1 x-9 1 1 5 5c-2

+ ; 0) — ;B — .

X2 3x 2a-b 2a+b’ " c+3 c?+3c
2

—a,npna=0,2b=-5.

4. YNpoCTUTE BblpadKeHMe 5. [pn Kaknx uenbIX 3Ha4YeHuaxX a ABns-
3 X+15 2 €TCA LeNbIM YMCNOM 3HayeHWe BblpaKeHUs:
Xx—3 x2_9 X (a+1)* —6a+4)/a?
Ne2 no T eme «[1pomn3BesieHNe 1 YacT Hoe Apobeli»
42x° y* _ 63a’h
e 1. MNpeacTaBbTe B BUAe ApoOM: a) X y_. 6) +(18a2b);

yt o 14x° c
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2
i, 4a —1;6a+3.r) p—qx( p p].

2 ' ’ T
a‘-9 a+3 p pP—-qg q
6
» 2. MNocTpoiiTe rpadmk hyHKumn: y = —. KakoBa 061acTb onpegeneHms QyHKUmMm? MNpu Kaknx 3Ha4eHnAX X PYHKUMA NPUHUMAET OTpULaTe/IbHble 3Ha-
X

yeHus?
3. JloKaxuTe, YTo NPU Beex 3HaueHmax b # +1 3HaueHne BbipaKeHUs

(b—l‘)z( . L + 21 ]+ 2 He 3aBUCKT OT b.
b*-2b+1 b°-1) b+l

4a -6
Ne3 o T eme «ApUIMET NYECKUIA KBaAPaT HblA KOPEeHb»

« 1. Botuncnute: a) 0,5,/0,04 +%J144 6) 2, /1% ~1;8) (2,05

e 2. HaiignTe 3HaueHuWe BblpaKeHUs:

a) 1/0,25x 64 ; 6) \/%x\/ﬁ;s) %; ) v3*x2°.

« 3. PelwnTe ypasHeHue: a) x° = 0,49; 6) x* = 10.

[4
4. YnpoctuTe BbipaxeHue: a) X2+/9x? , rae x > 0:6) —5b? b_2 roe b <O.

21
4. TIpun KaknxX 3HA4YEHUAX a MMEET CMbIC/ BblpaXKeHue 1521/(3 + ?

5. YKaxuTe [IBe Noc/eoBaTe/bHble AECATUYHbIE AP06Y C OHMM 3HAKOM MOC/E 3aMATON, MeX/1Y KOTOPbIMM 3aKMoUeHo uncno /17 .

6. Mpun Kakmx 3Ha4YeHNAX NepeMeHHO a UMEET CMbIC/T BbIpaXKeHuWe 8/(\/5 - 4)?
Ne4 no T eme «[1puMeHeHVe CBOICT B apU(PMET MYECKOro KBagpaTt HOro KOpHs»

* 1. ¥YnpocTute BblpadXKeHME:

a) 10v/3-4+/48 -/75; 6) (5x/§—x/E)\/§; B) (3—\/5)2.
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6++/6 9-a
\/_+\/_ 3+x/5'

2. CpaBHute: 7.|— 1 —\/ 3. CokpaTuTe Apoobhb: a)

1 8
4. OcBoboamTe ApoOb OT 3HaKa KOPHS B 3HAMeHaTene: a) ; 0) .
25" " \7-1
5. [JOKaXuTe, 4YTO 3HAYEeHWE BbIPKEHMUA 6. lMpy KakMx 3Ha4yeHMsIX a [apobb
1 1 —4/5
- €CTb YMCNO pauMoHa/IbHOE. Q NPUHMMAET HanbOo bLLIEE 3HAYEHME?
23+1 24/3- a-b5

NeS no T eme «KBagpat Hble ypaBHEHUA N €10 KOPHU»
* 1. PelunTe ypaBHeHMe:
a) 2x° + 7x - 9= 0; 6) 3x* = 18x; B) 100x° - 16 = 0; r) x* - 16x + 63 = 0.
« 2. MepuMeTp NPSMOYTO/bHIKA paBeH 20 cM. HaiiguTe ero CTOPOHbI, €CAIM M3BECTHO, YTO N/OLLAAb NPAMOYTO/bHIKA paBHa 24 cv.
2. B ypaBHeHUM X? + px - 18 = 0 041H 13 ero KopHeii paseH -9. HaiiauTe Apyroii kopeHb 1 KO3MMULMEHT p.

Ne6 o T eme «[Ipo6Hble paLoHa/IbHble YpaBHEHUS»

* 1. PewunTe ypaBHeHMe:
2
a) 2X =1§ X;6) 6 +§:3.
-9 Xx°-9 ~Xx-2 X
2. N3 nyHkTa A B NyHKT B BenocunegmcT npoexan no 04HON fopore AMHOM 27 KM, a 06paTHO BO3BpaLLasica no Apyroi gopore, Kotopas 6bi1a Ko-
poye NepBoi Ha 7 KM. XOTS Ha 06paTHOM NyTW BENOCUMNEANUCT YMEHbLUW CKOPOCTb Ha 3 KM/4Y, OH BCe XKe Ha 00paTHbIi NyTb 3aTpaTui BpeMeHu Ha 10 MUH
MeHbLLE, YeM Ha nyTb 13 A B B. C KaKol CKOPOCTbIO exan BenocunegucT ns A s B?

Ne7 o T eme «YunCnoBble HepaBeHCT Ba Y UX CBONCT Bax

1. loKa>KUTe HEPABEHCTBO:
a) (x-2)°>x(x-4);6)a’+1 > 2 (3a-4).
* 2. /3BeCTHO, uTO a < b. CpaBHuTe: a) 21a u 21b; 6) -3,2a 1 -3,2b; B) 1,5b 1 1,5a. Pe3ynbTaT CpaBHEHMS 3anULLUTE B BUE HEPaBEHCTBA.
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3. N3BeCTHO, 4T0 2,6 < \/7 < 2,7. OueHuTe: a) 2\/7; 0) \/7
4. OueHnTE NepuMeTp 1 NoLwaab NPAMOYro/ibHMKa CO CTOpoHamu a cM 1 b cM, ecnim U3BecTHo, Yto 2,6 <a<2,7,1,2<b < 1,3.

5. K kaxgomy 13 uncen 2, 3, 4 n 5 npnbaBunm ogHO 1 TO Xe uncno a. CpaBHUTE NPOM3BeAeHNE KpaiHNX YIEHOB MO/YYMBLLEACS NOCNef0BaTebHO-

CTVW C NPOun3BeLeHNEM CPeHMX UYIEHOB.
Ne8 o T eme «HepaBeHCT Ba C OAHOW MEPEMEHHOM M X CUCT eMbI»

» 1. PewnTe HepaBeHCTBO: ) 1/6X <5;6) 1-3x < 0;B) 5 (y - 1,2) - 4,6 > 3y + 1.
2. Tpu Kakunx a 3HaueHue Apo6u (7 + a)/3 MeHbLLe COOTBETCTBYIOLLEr0 3HaueHus apo6u (12 —a)/2?
* 3. PelunTe CUCTEMY HEPABEHCTB:

2X - 3 >0, 3-2x<1,
a) 7x +4 >0; 0) 1,6+x<2)9.

4. Haingute Uesnble peLleHns CUCTeMbl HEPaBEHCTB 5. INpn Kakmx 3HaveHuAx
6-2x<3(x-1), X WMeeT CMbICN BblpaXKeHue
6-x/22x. V3X =2 +4/6—-x?

6.49pM KaKyx 3HAUYEHMSX @ MHOXXECTBOM peLLeHNii HepaBeHeTBa 3X - 7 < a/3

SBNSIETCA YMCNOBOIN MPOMEXYTOK (-00 ; 4)?
Ne9 no T eme «CT eneHb C LieNbIM MoKasaT ef1eM U ee CBOCT Bax
« 1. HalignTe 3HaueHwe BbipaxeHus: a) 41« 4°: 6) 6° : 63 B) (2)°.
« 2. YnpocTute BblpaxeHue: a) (x°)* « x'*; 6) 1,5a’b> « 4ab”.
_2 _1 -
1 _ 3X
3. MNpeobpa3yiiTe BbIpaXKEHWE: a) (gx lyzj : 6) (4 — | X 6xy2.
y

379x9™
4. Bblunucnure: 5
-
5. MpeacTaBbTe npousseaeHvie (4,6 « 10%) « (2,5 « 10°°) B cTaHaapTHOM BUze Ymcha.
6. MpepacTasbTe BolpaxeHue (a™ + b™) (a + b)™ B Bae paumoHansHol Apo6u.
T oroBast KOHT ponbHas paboT a

* 1. PelunTe CUCTEMY HEpaBeHCTB: * 2. YNPOCTUTE BblpaXXeHNe:
3(x-1)-2(1+x) <1, _
(a2 - 2085
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1 y2+6y+9
> + X .
y“-9 3-y 5
4. [1Ba aBTOMOOW/IA BbIE3)KAOT OJHOBPEMEHHO 13 OJHOTO ropoja B APYroi, HaxoJALWMIACA Ha paccTosHMM 560 KM. CKOpOCTb MepBoro Ha 10 Kwm/u
60/IbLLIE CKOPOCTM BTOPOIO, M NMO3TOMY MepBblii aBTOMOGW/Ib NPKE3XKAeT Ha MeCTO Ha 1 Y paHblie BToporo. OnpeaennTe CKOPOCTb KaXKaoro aBToMoGUns.

5. Tpy Kaknx 3HaueHNsIX X yHKUUA y = — (X —8)/4 + 1 NpUHUMAET NOMOXKMTE/bHbIE 3HAYEHUS?

3. YNpocTuTe BblpaXKeEHMeE:

9 Kknacc
Nel ro T eme «PYHKUMM U UX CBOMCT Ba, KBaApaT HbIA T peXysieH»

o 1. AaHa dyHKums f (X) = 17x - 51. MNpmn kakmx 3HadeHusx aprymenTa f (x) =0, f (x) <0, f (x) > 0? ABnseTca nm ata PYHKLMA BO3pacTatoLLen um

ybbIBatoLLEein?
* 2. PaznoXkunTe Ha MHOXWUTENW KBaAPaTHbIA TPEXU/IEH: ) X -14x +45; 0) 3y2 +7y-6.

3 2 + _2 T 1 T T ;
* 3. Cokpatute Apobb u. T IR L LA e~y = gl
2 i f | / 1 Y g| i
1 B o o L R o
4. O6nactb onpefeneHns QyHkumm g (puc. | | HEN I 1) otpesok [-2; 6]. Hangute Hynu yHKLUKU, NpoMme-
XXYTKM BO3pacTaHusi U Yyb6biBaHUS,, 06/1acTb 3Haue- T o 1 SRR HUIA OYHKLMWN.
5. Cymma NOMOXUTENbHbIX uncen a m b 7 ST/ T T 77 pasHa 50. Mpy Kakux 3HadeHUsx a v b nx npoussese-
y I . 4+ -1 | | 4
Hue BydeT HaMboMbLLUNM? Bl L] O A
“?,._ : 2 A e -
TN
T pwell T

No2 Mo T eMe «KBagpar MyHas PyHKLMA 1 ee rpadmk»

« 1. MocTpoiiTe rpadmK yHKLMM y = X2 - 6X + 5. HalianTe ¢ MOMOLLbIO rpaduka:
a) 3HaveHue y npu x = 0,5; 6) 3HaYeHns X, PN KOTOPbIX Yy = -1;

B) HY/IM (DYHKLMW; NPOMEXYTKM, B KOTOPbIX Yy > 0 1 B KOTOPbIX Y < 0;

I) MPOMEXYTOK, Ha KOTOPOM (DYHKLMS BO3PaCTaerT.

« 2. HaliauTe HauMeHblLLee 3HauYeHne QyHKLMM y = X° - 8X + 7.

« 3. HalignTe 06nacTb 3HaueHmi hyHKLMM y = X2 - 6x - 13, rae x € [-2; 7).

1 o
4. He BbINOMHAS NOCTPOEHUSA, ONPeaennTe, NEPECcEeKaroTCs i napabonay :Z X2 U npsamMas y = 5x -16. Ec/im ToUKn nepeceyeHns CyLLLECTBYIOT, TO HanauTe
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X KOOPAWHATB!.

5. HaiiguTe 3HayeHVe BbIpaXKeHUs 3 /— 3% +124 /72—? :

Ne3 Mo T eMe «YpaBHEHWsI N HEPaBEHCT Ba C OAHOW MepeMeHHOM»
10y y 5 y-3

9y? — 4 3y 12 2- 3y’

«2. PeLLnTe HepaBeHCTBO: a) 2x° - 13x + 6 < 0; 6) x* > 9.

* 3. PelunTe HepaBeHCTBO METOA0M MHTEPBA/IOB:

a) (x+8) (x-4) (x-7)>0;6)(x—5)/(x+7) <0.

« 4. PelunTe 61KBagpaTHOE ypaBHeHue X* - 19x? + 48 = 0.

5. INpun Kaknx 3HaYeHUAX T ypaBHEHNe 3%% + TX + 3 = 0 uMeeT [lBa KOpHA?

6. HalignTe o6nacTb onpefenenns yHKUMM Y = v/ X — X° .

7. HaignTe KoopAnHaTbl TOYEK nepeceyeHuns rpakoB QyHKUMIA y = x3/(x -2)ny= X% - 3x+1.

« 1. PelnTe ypaBHeHue: a) X° - 81x = 0; 6)

Ned no T eMe «YpaBHEHUS U HEPABEHCT Ba C ABYMS NepeMeHHbIMU»

o 1. PelunTe cuCTEMY YpaBHEHWIA: e 2. lNepumMeTp NpPAMOYronbHUKa paBeH
2x +y=17, 28 M, a ero nowaas pasHa 40 M2 HaiiguTe cTo-
-y=1. POHbI MPAMOYTO/IbHUKA.

. /1306pasuTte Ha KOOpAMHATHOM MIOCKOCTU 4. He BbINONHAA MOCTPOEHMA,
MHOXeCT peLueHvu/l CI/ICTeMbI HepaBEeHCTB: HalauTe KOOpAMHaTbl TOYeK rnepeceve-
HWs Napaborbl y = X° + 4 1 NpAMOIA X +y

{y < x+ 1 = 6.

5.\Pelwnte cucTemy ypaBHeHWIA:

2y -x =1,
X" —=xy-y=20
No5 no T eme «ApUIMET nyecKas Nporpeccus»

1. HaanTe aBaauaTh TPETUI YneH apuMeTUYECKO nporpeccun (ay), ecnm a; = -15umd = 3.
* 2. Haigute cymmy LLeCTHauUaTh NepBbIX Y1eHOB apuhMeTUYECKON nporpeccun: 8; 4; 0; ...
3. Harignte cymmy LLECTUAECATY NepBbIX YeHOB rnocnefosatesibHocTh (by), 3aaaHHOM opmysoi b, = 3n - 1.
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4. FBnseTca nn umcno 54,5 uneHom apudmeTMUeCcKo nporpeccun (a,), B KOTopon a; = 25,5 n ag = 5,5?
5. Haiigute cymmy BCcex HaTypasibHbIX Yncen, KpaTHbIX 3 1 He npesocxogawmx 100.

Ne6 Mo T eme «["eoMeT puyecKkas nporpeccus»
« 1. HaiiguTe cefbMoii uneH reomeTpuyeckoii nporpeccun (bn), ecnm by =-32 1 q =1/2.

* 2. MNepBbIii UneH reomeTpuyeckoin nporpeccun (by,), paBeH 2, a 3HameHaTe/lb paBeH 3. Haigute cyMMy LLIECTU NePBbIX Y/IeHOB 3TO NPOrpeccum.
3. Harignte cymmy 6eCKOHEYHOM reoMeTpuyeckor nporpeccuu: 24; -12; 6; ...

4. Haigute cymMMy [EBATU MEPBbIX YNIEHOB reoMeTpuyeckoin nporpeccun (bp), C NONOXKMTENbHLIMY YneHaMu, 3Has, 4To b, = 0,04 n by = 0,16.

5. MNpepacTaBbTe B BU/AE 00bIKHOBEHHOW AP06M GECKOHEYHYHO AECATUYHYIO Apobb: a) 0,(27); 6) 0,5(6).

No7 Mo T eme «ON1eMEHT bl KOMOMHAT OPUKM U T e0pumn BEPOAT HOCT U»

* 1. CKO/MIbKMMM Cnocob6amm MoryT pa3mecTUTbCs 5 4eioBek B casloHe aBTobyca Ha NATN CBOBOAHbIX MeCTax.

* 2. CKOJIbKO TPex3HauHbIX YMcesl, B KOTOPbIX HET OAMHAKOBbIX LIU(MP, MOXKHO COCTaBUTb U3 Lmngp 1, 2, 5, 7, 9?

* 3. MobeanTento KOHKypca KHUroto60B paspellaeTcs BblopaTth ABe KHUMM 13 10 pa3nnyHbIX KHUT. CKONbKUMUK CNOCO6aMN OH MOXET OCYLLECTBUTD
3TOT BbIOOP?

* 4. B pome 90 KBapTUp, KOTOPbIE pacrnpeaenatoTes no Xpeduto. Kakosa BEPOATHOCTb TOMO, UTO XXU/IbLLY He JOCTAHETCA KBapTMpa Ha NePBOM 3Taxe, ec/in
TaKnX KBapTmp 67

5. M3 8 manbumkoB 1 5 [eBoYeK Hafo BblAeNUTb 418 paboTbl HA MPULLKONBHOM yyacTke 3 MasibYMKOB U 2 feBoyeK. CKOIbKMMKM criocobamm 3To
MO>XHO caenartb?

6. Ha yeTbipex KapToukax 3anucaHb! uugpel 1, 3, 5, 7. KapToukv nepesepHynu 1 nepemeLlany. 3ateM Hayraf nocrefosaTteslbHO MNonoxKuam 3TN Kap-
TOYKW B psig OfHY 3a APYro 1 OTKpbInn. KakoBa BEPOSITHOCTb TOF0, YTO B pe3y/ibTaTe NoayunTcs umcno 31577

T oroBast KOHT ponbHas paboT a

+2 a ) a—2

a
* 1. ¥YnpocTute BblpadXKeHME: (

- X .
a-2 a+2) 3a+?2
2. PelLmTe cMcTeMy YpaBHEHWIA: * 3. PeLLnTe HEpPaBEHCTBO:
X-y=6, 5x-15(2x +3)<4x + 1,5
Xy = 16.

+4. MNpefcTaBbTe BbIpaXeHIe (a‘3 xa~ )/a‘10 B BM/e CTEMNeHu C OCHOBAHMEM a.

5. MocTpoiiTe rpadnk QyHKLUMN Y = X2 - 4. YKaXWUTe, MPN KaKuX 3HAYeHNAX X (DYHKLMA MPUHUMAET NOMOKUTENbHbIE 3HAYEHMS.

6. B (hepmepcKoM X035IACTBE MO/ rpeunxy 6b110 0TBEAEHO [ABa yvacTKa. C nepBoro yyacTtka cobpanv 105 i, rpeumxu, a co BTOPOro, naowais KoToporo
Ha 3 ra 6osbLue, cobpanu 152 1. HaguTe niowadb KaKAoro y4acTka, ec/ii U3BECTHO, YTO YPOXKANHOCTb FPeynxy Ha NnepBoM y4acTke Oblna Ha 2 L4 ¢ 1 ra
00nbLLe, YeM Ha BTOPOM.

105



KOHTpPO/bHbIE PaboThl MO FeOMeTPUM 7-9 Knacehbl

Ne 1 no T eme «HayvasnbHble NOHAT 1A reoMeT pun. CMeXKHbIE U BEPT UKa/IbHbIE YI/bi».
1.Touka M pgenut oTpe3ok AB [/IMHOI 12 CM Ha ABa 0Tpe3Ka Tak, YTO JJ/IMHa O4HOr0 U3 HUX B 3 pa3a 60/1bLUe AMHbI Apyroro. Hargute AnvHy oTpeskos AM
n BM.
2.I'pagycHble Mepbl ABYX CMEXHbIX YI/10B OTHOCATCA APYr K ApYyry Kak 3:5. Haingute atu yribl.
3.CymMa [IByX Yr/i0B, NOMYYeHHbIX NPY NepecedeHnn AByx NpsmbIX, paBHa 144°. HaiiguTe rpagycHyto Mepy BCEX YEThIPEX YI/I0B, NOYYMBLLKXCS MPU MNe-
peceyvyeHnn aTuUX ABYX NPAMbIX.

No 2 No T eMe «TpPeyrofibHNK».
1.01peskn AC n BD nepecekarotcst B Touke O Tak, uTo ZABO = Z[1CO, BO=0D, AB=9 cm. Haitn gnnHy otpeska CD.
2.B paBHO6epeHHOM TPeyro/ibHUKe C NepuMeTpoM 84 cM BOKOBasi CTOPOHA OTHOCUTCS K OCHOBAaHMIO Kak 5:2. HailmTe CTOPOHbI TPeYrosibHUKa.
3.lyu AD - 6uccekTpmuca yrna A. Ha ctopoHax yrna A oTmedeHbl Touku B 1 C Tak, uto ZADB = ZADC . lokaxuTe, uto AB=AC.

Ne 3 no T eme «[lapannensHble NpsAMbIe».

1.
[
., e HaHo: al/lb, ¢ - cekywas, 5
5 /4 bonbLie £3 B fBa pasa.
Haintu: Bce 0603HaYEHHbIE YI /bl
B 5/6

2.01pe3kun AB 1 CD nepecekaroTcs B Touke O 1 fendrca TOUKoW nepecedeHns nononam. Jokaxute, uto AD//BC .

3.Ha ctopoHax AB, BC, AC TtpeyronbHnka ABC oTmeudeHbl Touku T, P, M cootBeTcTBeHHO. /MPC =51", ZABC =52°, ZATM =52°. [loKaxuTe, 4TO
npsamble MP 1 BT umetoT 06Lyt0 TOUKY (NnepecekaroTcs).
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Ne 4 no T eme «COOT HOLUEHME MEXKAY CT OPOHaMK 1 yriaMmn T peyrosibHuKa. MpsmMoyrofibHbIA T peyroibHUK».
1.KaTeT npsamMoyronbHOro TpeyrosbHKKa, Npunexawuin K yriny 60°, 1 rmnoTeHy3a B CyMMe COCTaBNAoT 37,8 cM. HainamTe Hanbo by CTOPOHY 3TOr0
TpeyronbHUKa.
2.B tpeyronbHuke ABC ZA=70",£C =60°". CpasHuTe oTpesku AC, AB n BC.
3.B TpeyronbHnke ABC LA = ~/ZC =45".
a) YcraHoBuTe BMA TpeyrosibHuka ABC.

6) MocTpoiiTe 3TOT TPEYro/IbHUK Ha CTOpoHe AB.
8 Knacc

Ne 1 no T eme «HeT bIPEXYTONbHUKN.

1.MepumeTp napannenorpamma 50 cM. OgHa 13 ero CTOPOH Ha 5 cM 6onbLUe Apyroi. Haingute cTOpoHbI NapasinesnorpaMmma.
2.Haiigute yron mexay gvaroHansimy npsiMoyro/ibHUKa, eC/in KaKaas U3 HUX AeIMT Yron NpsaMoyro/ibH1Ka B OTHOLEHNN 4:5.
3.B Tpaneuyun ABCD guaroHans BD nepneHgukynspHa 6okosoi ctopoHe AB, ZADB = #BDC = 30°. HaiiguTe ginHy AD, ecnin nepumeTp Tpaneymn 60
CM.
4.B napannenorpamme KMNP nipoBeaeHa 6uccekTpuca yrna MKP, koTopas nepecekaet ctopoHy MN B Touke E. Haligute ctopoHy KP, ecnn ME=10 cm, a
nepuMETP Napannenorpamma paseH 52 cm.

Ne 2 no T eme «[1owwany MHOroyro/ibHUKOB.
1.CTOpoHa TpeyrosibH1Ka paBHa 5 cM, a BbICOTa, NPOBeAEHHAA K Heid, B 2 pasa 60/bLue CTOPOHbI. HaiianTe nnowaib TpeyrosibHuKa.
2.KaTeTbl NpAMOYro/IbHOrO TPeYro/ibHMKa paBHbl 6 cM 1 8 cM. HailgmTe runoTeHysy v naowaab TpeyrosibHUKa.

3.Bbiuncnute nnowaas Tpaneumun ABCD c ocHoBaHusamu AD n BC, ecnu AD=24cm, BC=16¢cm, ZA =45, /D =90°.

4.B npsmoyronsHoi Tpaneunn ABCK 6o/bLias 60KoBasi CTOpOHa paBHa 3v2cm, yron K paseH 45°, a Bbicota CH genut ocHosaHve AK nononam. Haiigute
nnowaas Tpanewuun.

Ne 3 no T eme «[1puU3HaKu Nojoomsi T PeyrosbHNKOB.

Cc
B

JdaHo: /A= /B, CO=4 cm, DO=6 cm, AO=5 cwm.
Hant n: a) OB, 6) AC:BD, B) Saoc:Seop.
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2.MNpsAmas nepecekaeT CTOPOHbI TpeyronbHuka ABC B Toukax M 1 K co0TBeTCTBEHHO Tak, YyTo MK//AC, BM:AM=1:4. HaliguTe nepumeTp TpeyrosibH1Ka
BMK, ecnu nepumeTp TpeyronbHuka ABC paBeH 25 cMm.

3.AnaroHanu pomba ABCD nepecekatoTcs B Touke O, BD=16 cM. Ha ctopoHe AB B3dTa Touka K Tak, uto OK L AB 1 OK=4 NEY HaingmTe CTOPOHY pom-

6a 1 BTOPYHO AnaroHab.
4.B BbINyKNOM YeTbIpéxyronbHuke ABCD AB=9 cm, BC=8 cm, CD=16 cm, AD=6 cm, BD=12 cm. [okaxuTte, yto ABCD — Tpaneuus.

Ne 4 no T eme «[puMeHeHMe T eopymn NoA0OUSt T peyroNbHNKOB. COOT HOLLIEHNSI MeXKAY CT OpOHaMM W YrnamMu NPsIMOYrofIbHOro T PeyrosibHUKa»

1.CpefHu1e NMHWUKN TPeYroibHUKa OTHOCATCS Kak 2:2:4, a NepumeTp TpeyrosibH1Ka paBeH 45 cMm. HaliguTe CTOPOHbI TPEYro/IbHMKa.,

2.B npamoyronsHom TpeyronbHuke ABC (£C =90°) AC=5cm, BC=5+/3 cwm. Haingute yron B n runotenysy AB.

3.B paBHOGEAPEHHOI TpaneLy 0CHOBaHMS paBHbl 8 CM 1 12 ¢M, MeHbLUWIA Yron paBeH 60°. HaiiauTe nepumeTp v NoLaas Tpanewum.

4.B paBHOGefpeHHOM TpeyronbHuke ABC ¢ ocHoBaHneM AC MefmaHbl nepecekatoTca B Touke O. Haingute nnowafs TpeyronsHmka ABC, ecniv OA=13cm,
OB=10cMm.

Ne 5 no T emMe «OKPY>KHOCT b».

1.AB 1 AC — 0Tpe3Ku KacaTe/lbHbIX, NPOBEAEHHbLIX K OKPY>XXHOCTM paguyca 9cM ¢ LeHTpoM B Touke O. Haingute gamHbl otpe3koB AC n AO, eciim AB=12cwm.
2.Xopabl MH 1 PK nepecekatoTcs B Touke E Tak, yto ME=12cm, HE=3cwm, PE=KE. Haigute PK.
3.Toukn A 1 B IeNsT OKPY>KHOCTb C LIeHTPOM B Touke O Ha ayru AMB u ACB Tak, uTo gyra ACB Ha 60° MeHbLUe ayrn AMB. AM — AMameTp OKPY>KHO-
ctn. Haingute yrnel AMB, ABM, ACB.
4.B paBHOGepeHHOM Tpeyro/ibHMKe 60KoBasi CTOpoHa pasHa 10cm, a buccekTpuca, NpoBeAEHHas K OCHOBaHMIO, 8CM. HaliguTe pagnyc OKpy)>XKHOCTH, BMN-
CaHHOW B 3TOT TPEYro/ibHUK, U pagnyc OKPY>KHOCTU, OMMUCaHHOM OKOJI0 3TOr0 TPEeYrosibHUKa.

9 knacc
Ne 1 no T eme «BeKT opbl. MeT o[, KoopAMHAaT ».
1.CpepHss MMHMA Tpaneuun pasHa 12 M, a 04HO 13 eé 0CHOBaHWIN 6oNbLLE ApYyroro B 2 pasa. HaliguTe 0CHOBaHMS Tpaneumn.
2.[laH napannenorpamm ABCD. Haiigute cymmy BekTopoB: a) ABu AD; 6) BC u CD.
3.[aHbl BekTopbl a(2;3),b(9;-9), ¢ = 5—%5. HaliguTe: a) KOOpAWHATbLI BEKTOPA C ; 6) AIMHY BEKTOPA C .

4.[OaHbl Toukn A(-6;1) 1 B(0;5) — KOHUbI AnameTpa OKpY>XHOCTU. COCTaBbTe ypaBHEHWUE 3TON OKPYXXHOCTU.
No 2 no T eme «COOT HOLLUEHME Me>KAYy CT OpOHaMW 1 yrnaMmn T peyronbHuka. CKansapHoe nNponsBefeHne BEKT OPOB».
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1.Haingute yron mexay nydyom OA 1 nonoxutensHou nonyocsto OX, ecnn A(- 1;3).
2.Pewumnte TpeyronbHmk ABC, ecim «B =30°, ZC =105°, BC = 3J2 om.
3.Hawigute kocuHyc yrna M tpeyronbHuka KLM, ecnmn K(1;7), L(-2;4), M(2;0).
Ne 3no T emMe «MHOroyronbHUKW. [InvHa oKpy>KHOCT 1 1 NoWab Kpyray.
1.MepnMeTp NPaBUNBLHOTO TPEYro/ibHKKa, BMMCAaHHOIO B OKPY)XXHOCTb, paBeH 45 cM. Haingute CTOPOHY MpaBW/IbHOMO LUECTUYTO/IbHUKA, BMUCAHHOIO B 3Ty
OKPY)XXHOCTb
2.HalianTe nnowagp Kpyra, ecv NioLLab BIMCAHHOTO B OFPaHNUMBAIOLLYIO ero OKPY)KHOCTb KBajpaTa pasHa 72 Am’.
3.Haiigute AnnHy Ayru OKpPY>XHOCTU paguyca 3 CM, ecnu eé rpadycHas Mepa pasHa 150°.

Ne 4 no T eme «[IBU>KEHUSA»
1.Touka A(2;-8) npu napannenbHOM nepeHoce nepexoant B Touky A’(—3;4). Haiigute Takyto Touky B', B KoTopyto nepeiigéT Touka B(—5;-4) npu aTom
e napannensHom nepeHoce?
2.MocTpoiiTe noBopoT TpeyronbHMka ABC BoKpyr Toukm O Ha 110°.

VAN

3.[aHa Tpaneumns ABCD. NocTpoiiTe (urypy, Ha KOTOpYt0 0TO6paXkaeTcs aTa Tpaneyms npy CUMMETPUM OTHOCUTE/IbBHO NPSMOM, cofepKallielri 60KOBYHO
CTOpOHY A

VT oroBast KOHT posnibHas pa6oTt a Ne 5
1.B tpeyronsHmke ABC Touka D — cepeanHa ctopoHbl AB, Touka M — ToUKa nepeceyeHnsd MeunaH.

a) Bblpa3uTte BeKTOp MD yepes BEKTOPbI MA 1 MB, 1 BEKTOp AM yepes BEKTOPbI AB 1 AC.
6) Harignte ckanspHoe npou3seieHmne AB-AC, ecnu AB=AC=2, /B =75".

2.0aHbl Toukn A(1;1), B(4;5), C(-3;4).

a) [lokaxuTe, 4TO Tpeyro/ibHNK ABC paBHOGEAPEHHBIN 1 MPAMOYTO/IbHbIN.

6) Haingnte gnnHy meamarbl CM.

3.B tpeyronbHuke ABC ZC =a >90°, £B = £, BbicoTa BD pasHa h.
a) Haingute ctopoHy AC 1 pagnyc R onmcaHHON OKPY>KHOCTMW.
6) BbluncnuTte 3HayeHne R, ecnm « =120°, =15, h=6 cm.
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