MyHununaabHoe 00pa3oBaTeibHOE YUpPe:KIeHue
cpenHsisi 00meoOpasoBaTebHas mKoJaa Ne 58
¢ yriiy0JIeHHbIM H3y4YeHHeM MpeIMeTOB eCTeCTBEHHO-MAaTeMaTHYeCKOr0 IHKJIAa

PACCMOTPEHA HA 3ACEJJAHUU YTBEPXKJIEHA
MO
Ilpomokon Ne 1 om 28.08.2015 2. Ilpukasz 01-18 /322 om 31.08.2015e.
IIporpamma
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MO yumnTeseil MAaTEeMATUKH

2015
r. SIpocaaBib



Pa0ouas nporpamma no npeamery Marematuka 5—9 kiaacesl (PI'OC)

Pabouyas nporpaMMa 1o mMaTreMaTHKe COCTaBJIECHA HAa OCHOBE

e ®dexepanpHOro I'ocymapcTBEHHOT0 00pa30BaTENBHOTO CTaHAAPTAa OCHOBHOTO 00111eT0 00pa3oBa-
HUS, YTBEPXKIEHHOTO NMpHKa3oM MuHucTepcTBa oOpazoBanust v Hayku PO ot 17.12. 2010 r. Ne
1897.

e [IpumepHOIi OCHOBHOI 00pa30BaTENIbHOM MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
0J100peHHOM (eaepaTbHbIM Y4eOHO-METOANYECKIM 00beIMHEHHEM TI0 001IeMy 00pa30BaHUIO
ITpotokon Nel/15 ot 8 anpens 2015 r.,

e [IpumepHO# mporpaMMel 1o yueOHbIM IpeameraM o matematuke. M.: [IpocBerienue;

e [IpumepHOIi mporpaMMsbI o MaTeMaTHKe It 5, 6 kinacca o yueouuky H.S.Bunenkuna,
B.N.XKoxoBa u ap. / B.1.JKoxos, M.: MHeMo3uHa,

e [IpumepHOii mporpaMmsl o reomeTpun i /-9 kinacca no yuebnuky JI.C.Aranacsna,
B.®.byry3osa u ap. / JI.C.AranacsH, B.®.byry3oB, M.: MHemo3uHa,;

e [IpumepHoii mporpaMmsl 1o anredpe as 7-9 kinaccos no yueouunky K0.H.Makapriuesa,
H.I' ' Mungtok, K.M.Hemkosa, C.b.CyBoposoii / O.H.Makapsrue,M.: MHemo31Ha

e [IpumepHoii mporpaMmsl 1o anredpe 1 8-9 kiaccos no yueonuky F0.H.Makapreiuesa,

H.I' Mungrok, K.M.Hemkosa, U.E.®@eokTucrosa / KO.H.MaxkapsraeB,M.: Muemo3uHa

[Iporpamma BKIJIIOYAET CIEAYIOIIUE Pa3[eibl: MOSICHUTEIbHYIO 3aIHCKY, OOIIYI0 XapaKTepUCTUKY
y4eOHOTO TpenMera, LEHHOCTHBIE OPHEHTHPHI COJIEpXKaHUS Y4eOHOro IpeaMeTa, ONHCAaHWE MeCTa
y4eOHOTro mpeaMeTa B yueOHOM IIaHe M 0COOCHHOCTH TpenofaBanus npeamera B MOY COLI Ne 58 ¢
yrIIyOJICHHBIM HM3y4eHHEM IIPEIMETOB €CTECTBEHHO-MATEMAaTHUECKOTO IUKIA; Pe3yNbTaTbl OCBOCHUS
yae0HOro mpeaMeTa (JIMYHOCTHEIC, METAPEAMETHBIE U MPEAMETHBIC); COJIepKaHne YIeOHOTO MpeIMeTa,
TEMaTHYECKOEe IUIAHUPOBAHUE C ONPE/ICICHHEM OCHOBHBIX BHUJIOB Y4eOHOW NESATEIBHOCTH; ONHMCAHHE
y4eOHO-METOMUECKOT0 U MaTepUaIbHO-TEXHUYECKOT0 00ecneueHnss 00pa30BaTeIbHOM IESTENbHOCTH U
IUTAHUPYEMBIE PE3YJIbTAThl U3yYCHHUS! YI€OHOTO IpeIMeTa.

1. IMosicHuTEIBbHAS 3ANMUCKA

Matematuueckoe 00pa3oBaHue SBISETCS 005S3aTeIbHON U HEOTHEMIIEMOI YacThIO 001Iero 00pa3oBa-
HUS Ha BCEX CTYIEHAX MKoIbl. OOydeHrne MaTeMaTHKE B OCHOBHOM IIKOJIE HAIPABJICHO Ha JIOCTIKECHUE
CHEAYIOUIUX Yeeu:

B nanpasnenuu nuunocmuozo pazsumus:

* (GopMUpOBAaHHE TMPEJACTABICHHA O MaTeMaTHKe, KaK YacTH OOIICYEIIOBEYCCKOW KYIBbTYPHI, O
3HAYUMOCTH MAaTEMATHKH B Pa3BUTHH LIMBUIN3AIMU U COBPEMEHHOTO 00IIIECTBa;

* pPa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBINUICHUS, KyIbTYphl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY JKCIIEPUMEHTY;

* (OpMUPOBAHNE WHTEIUICKTYATBHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOIOJICHHIO
MBICITUTENBHBIX CTEPEOTHIIOB, BEITEKAIONINX U3 OOBIIEHHOTO OIBITA;

* BOCIHTAHWE KAYeCTB JIMYHOCTH, OOCCIICUYUBAIONINX COIUATBHYI0O MOOWJIBHOCTBH, CIOCOOHOCTH
MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHHUS,

* (GopMHUPOBaHHWE KAYECTB MBINUICHHS, HEOOXOIUMBIX JUISI aJlaliTalldl B COBPEMEHHOM HHQpOpMa-
LIMOHHOM OOILIECTBE;

* pa3BUTHE HHTEPECa K MAaTEMaTHIECKOMY TBOPYECTBY M MATEMAaTHICCKUX CITOCOOHOCTEH;

B memanpeomemnom nanpasnenuu:

* pa3BUTHE TPEJCTABICHUA O MaTeMaTHKe Kak (opMe ONMUCAaHWUS M METOJe TO3HaHUS JICHCTBU-
TEIBHOCTH, CO3JIaHUE YCIOBUW MJii TPHOOPETEHUS MEepPBOHAYAIBHOTO OIBITa MaTEeMaTHYeCKOTO
MOJICTTUPOBAHUS;



* (¢dopMupoBaHHE OOIIMX CHOCOOOB HMHTEIEKTYaIbHON IEesTENIbHOCTH, XapaKTePHBIX IS MaTe-
MaTUKA M  SBISIOIIUMXCS OCHOBOM TIO3HABATEIBHOM KYNbTYpHl, 3HAUMMOW MJs Pa3Iu4HbIX cdep
YEJI0BEYECKOU IESITENBHOCTH;
B npeomemmnom nanpaenenuu:
* OBIIQJICHHEC MATEMAaTUYCCKUMHU 3HAHUSMU W YMCHHUSIMH, HEOOXOAMMBIMHU MJIS MPOIOJKEHUS
00pa3oBaHUsl, U3YYCHHS] CMEKHBIX AUCLUILINH, IPUMEHEHUS B IOBCEAHEBHON KU3HU;
* co3nanue (pyHIaMEHTa JJIsi MAaTEeMAaTUYECKOTO Pa3BUTHUS, (OPMUPOBAHUS MEXAHU3MOB MBIIIIJICHHS,
XapaKTEPHBIX JJI1 MATEMATHYECKOU 1€ATEIbHOCTH.
3aoauu:
® OBJAJIETh CHUCTEMOM MaTeMAaTUYECKUX 3HAHUH W YMEHHM, HEOOXOAMMBIX HJsi NMPUMEHEHUS B
MPaKTUYECKOU JEATEIbHOCTH, U3yUYEHUN CMEXKHBIX TUCLHUILINH;

® CIOCOOCTBOBATh HHTEIUICKTYATbHOMY Ppa3BUTHIO, (OPMUPOBATH KadyecTBa, HEOOXOIMMBIE
YeJIOBEKY JUIsl TIOJTHOIEHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIE MATEMATHUECKOM
JEATEIbHOCTH: SICHOCTU M  TOYHOCTH  MBICIHA, MHTYWULHMH, JIOTMYECKOTO  MBILUICHHUS,
MPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K IMPEOJI0JICHUIO TPYAHOCTEH;

e (QopmupoBaTh MpeACTaBICHUS 00 HJEAX U METOJaX MaTEeMaTHKU KaK YHHUBEPCAJIBHOTO S3bIKa
HayKU U TEXHUKHU, CPEAICTBAX MOJCIMPOBAHUS SIBICHUI U MPOIECCOB;

® BOCHUTHIBaTh KYJIbTYPY JUYHOCTH, OTHOIIEHHWE K MAaTEMAaTHKH KaK 4YacTU OOIICUeTOBEYECKOM
KYJbTYpHbI, UTparolell 0COOYIO POJIb B 00IIECTBEHHOM Pa3BUTHUH.

OO0yueHue MaTeMaTHKe Ha yriy0JeHHOM YPOBHE B OCHOBHOM IIIKOJIC HAMPABIICHO HA JOCTHUXKEHHUE
CIeIYIOLIUX Yyenel.

- (hopMHpOBaAHHE TPEJICTABICHUNA O MaTeMaTHKEe KaK YHHBEPCATBLHOM S3BIKE HAYKH, CPEICTBE
MOJICIIMPOBAHUS SBJICHHHA M IMPOIECCOB, 00 UACIX U METOJaX MaTEeMATHKU;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAXKEHUsS, aJTOPUTMUUYECKOMN
KYJIbTYpPbl, KPUTHYECKOTO MBILIUICHHS HA YpOBHE, HE0OXOoIuMoM i Oyaymieid mnpodecCHOHaIbHOM
NEeSITETLHOCTH, a TAKXKE MOCIIEAYIONIEr0 00yUeHHUs B BBICIIEH IIKOJIE;

+ OBJIaJICHUE MAaTEMaTUYECKHUMH 3HAHUAMU M YMEHHUSIMH, HEOOXOTUMBIMU B MOBCEAHEBHOW >KHU3HH,
JUTSL MU3YYCHHMSI IKOJBHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH Ha 00JIee BBICOKOM YPOBHE, JUIS TTOTYUYCHHS
o0Opa3oBaHus B 00JIaCTAX, TPEOYIOMIMX yrIIyOIEHHON MaTeMaTHYeCKOM MOATOTOBKH;

+ BOCIIUTAHUE CPEJACTBAMU MAaTEMAaTHUKH KYJIbTYPhl JIUYHOCTH, TIOHUMAHUS 3HAYMMOCTH MaTEMaTHUKH
JUIS HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOIICHHS K MaTeMaTHKe KaK K YacTH OOIIeYeIOBEYECKOU
KYJIBTYpHI Uepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MATEMATHUKH, DBOJIIOIIMEH MAaTEMaTHYECKUX HICH.

2. O0mas XxapakTepucTUKAa y4eOHOro mpeaMeTa

ConepkaHre MaTeMaTH4eCKoro oOpa30BaHUS B OCHOBHO# Imkojie (opMupyercss Ha OCHOBe (yHma-
MCHTAQJIBHOI'O dApa MIKOJbHOI'0 MaTeéMaTUYCCKOIro 06pa3OBaHI/I$I. OHO B OCHOBHOH IIKOJIE€ BKJIIOYAET ClIeayrommue
pasnensl: apugmemuxa, aneebpa, QyHKyuu, 6epoSIMHOCMb U cmamucmuka, eeomempusi. Hapsuy ¢ stuM B
HETO BKJIKOYEHBI J[BA JIOTIOJHHUTENBHBIX Pas3ena: J02UKA U MHONCECMEA, MAMeMAamukd 6 UCMOPU4ecKom
pazeumuiy, 4UTO CBSI3aHO C peaju3alueil mesnedl OOLIEHMHTEeIUIEKTYaJbHOTO W OOIIEKYJIbTYPHOTO Pa3BUTHS
yuamuxcs. ColepikaHre KaxI0ro U3 9TUX Pa3/elioB Pa3BOPAUMBAETCS B COIEPIKATENLHO-METOANYECKYIO JINHHIO,
MPOHU3BIBAOIIYKO BCEC OCHOBHBIC pPA3JACJIbl COJACPIKAHUA MATEMATUYCCKOI'O O6pa30BaHI/I$I Ha I[aHHOf('I CTYIICHU
06y‘ICHI/Iﬂ. MaTepHaﬂ Kypca yFHY6HCHHOFO HU3YyUCHHUA MATCMATUKHU BKIIIOYACT B ce0s pdaa AOMOJHUTCIIbHBIX
BOIIPOCOB, CBSI3aHHBIX, IO OOJBIIEH YacTH, C Pa3sBUBAIONIMMH yHpaxHeHHsSMH. Kpome Toro, B y4eOHBIH Kypc
OpraHvM4YHO BIUICTCHA CTOXAaCTHYECKasd JHMHUA, YCHUIICHBI TCOPETUKO-MHOXCECTBCHHBIC INOAXOJbl K H3JIOKCHHIO
HCEKOTOPBIX BOIIPOCOB, 0oJ1ee OJIHO PacCKpbITa UCTOPUKO-KYJIbTYpPHAA JIMHUA.

Cooepoicanue pazoena «Apugpmemurar caysxcum 6a3ou 01 OarbHeuue2o Usy4enus V4auumucs
MamemMamury, cnocooCmeyem pazeumuio Ux J102UYeCcKO20 MblULIeHUS, (QOPMUPOBAHUIO YMEHUsL NOJb-
306amMbCs  ANCOPUMMAMU, A MAKdKHCe NPUOOPEmeHUuI0 NPAKMUYecKUxX HABbIKO8, HeoOX0OUMbIX 8
nogceonesHoll ncusHu. Passumue nonsimus o wucie 6 0CHOBHOU WIKOJIE CE53AHO C PAYUOHANLHBIMU U UD-
PAYUOHATLHBIMU  YUCTAMY, QOPMUPOBAHUEM NEPEUYHBIX NPEOCMABNIeHUL O OelCMEUMeNIbHOM YUCTe.
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3asepuwienue uucno8oll 1uHUU (CUCMEMAMU3AYUSL CBEOCHUNl O OeUCMBUMETbHBIX YUCIAX, O KOMNIEKCHbIX
YUCAX), MaK dice KaK u Oojee CLoNCHble 8ONpocul apu@dmemuru (areopumm Eexiuoda, ocHoOBHas TeopeMa
apu(MeTHKH), OTHECEHO K CTYIEHHU OOIIEero cpeaHero (IoJHoro) o0pa3oBaHusl.

Cozmepkanue pasjgena «AJareépa» HampaBleHO Ha (OPMUPOBAHME Y YYAIIMXCA MATEMAaTHYECKOTO
anmapara Juls pellieHus 3aa4 U3 Pa3HbIX PaselioB MATEMATHKU, CMEKHBIX IIPEAMETOB, OKPYKAIOLIEN PeabHOCTH.
SI3BIK anreOpbl MOAYEPKMBACT 3HAYEHHE MATEMATHKM KaK s3bIKAa JJIS MOCTPOCHUS MATEMATHYECKHX MOIeJel
NPOIIECCOB W SBJICHUI pealbHOro Mupa. B 3amaun u3ydeHus anreOpbl BXOIAT TAKKE Pa3BUTHE aJrOPUTMHYECKOTO
MBIIUIEHUS, HEOOXOAMMOro, B YACTHOCTH, JUIA YCBOEHHS Kypca HWH(MOPMATUKM, OBJIAJCHUS HABBHIKAMH
JENYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBaHre CHMBOJIBHBIX ()OPM BHOCHT CIEHU(PUYECKHN BKJIAJ B pa3sBUTHE
BOOOp@KEHHs YYAIUXCsA, MX CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY. B OCHOBHOM IIIKOJE MaTepHa
IPYIIMPYETCS BOKPYT PAllMOHATIBHBIX BHIPAKEHHH, a BOIPOCHI, CBA3AHHbIE C MPPALMOHAIBHBIMH BBIPAKEHUIMH, C
TPUTOHOMETPHYECKMMH (PYHKIMAMHE U IPE0OPAa30BaHMUAMH, BXOIAT B COJEPKAHUE Kypca MATEMAaTHKU Ha CTapIlei
CTYIIEHH OOYUYECHHS B LIKOJIE.

Conepxanue pasjena «DyHKIUH» HAIEIECHO HA TOJYYEHHE IKOJBHUKAMHM KOHKPETHBIX 3HAHUM O (QYHKIMH
KaKk BaKHEWIeW MaTeMaTHYeCKOM MOJend JUld ONUCAaHMA M MCCIEJOBAHWS Pa3sHOOOPa3sHBIX MPOIECCOB
(paBHOMEPHBIX, PAaBHOYCKOPEHHBIX, IKCIIOHEHIIMAIBHBIX, MIEPUOINYCCKUX U Jp.). M3yueHue 3TOro mare-
pHana Croco0CTBYET PasBUTHIO Y YYAIIMXCH YMEHHUS UCIONB30BaTh Pa3IM4YHbIE S3bIKH MATEMATHKU (CIOBECHBIMH,
CHMBOJINYECKHA, TpadpuuecKuil) ISl WIUTFOCTPALlMU, MHTEPIPETAlU, ApTYMEHTAINH U IOKa3aTeIbCTBA, BHO-
CHT BKJIaJl B YOPMHUPOBAHHUE TIPEACTABICHUN O POJIM MATEMATHKHU B Pa3BUTHHU [IUBUIIN3ALNH U KYJILTYPHI.

Pasnen «BeposiTHOCTH M CTATHCTHKA» — 00S3aTeNbHBI KOMIIOHEHT IIKOJIBHOIO 0Opa30BaHus,
YCUIIMBAIONIMI €0 MPUKJIAIHOE M MPAKTHYECKOE 3HAYCHHE. DTOT MaTepual HeOOXOIWM, IMPEKIE BCEro, Uit
(GopMHpOBaHKs y ydammuxcs GYHKIHOHAIBHON IPaMOTHOCTH - YMEHUM BOCIPUHAMATD M KPUTHYECKH aHAJIHU3UPO-
BaTh HMH(OpPMAINIO, TPEACTABICHHYI0 B Pa3IMYHBIX (OpPMax, MOHMUMATh BEPOSITHOCTHBIA XapakTep MHOTHX
peabHBIX 3aBUCHMOCTEH, MPOBOAMUTH MPOCTEHUIINE BEPOATHOCTHBIE pacyeThl. M3ydyeHrne OCHOB KOMOMHATOPUKH
MO3BOJIUT yYaIIUMCsl paCCMaTPHBATh CIydaH, OCYIIECTBIATE MIEpebOp U IMOICYET YKCIIa BAPHAHTOB, B TOM YHCIIE B
MPOCTEUIINX IPUKIIAJHBIX 3a1a4ax.

[Ipy M3y4eHHH CTATUCTUKM U BEPOATHOCTH PACLIMPSAIOTCA W 00OrallarTCs IPeACTaBIEH s O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro WCCIeIOBaHus, (HOPMHUPYETCS MOHMMAaHHE POJIM CTATUCTHKH KaK WCTOYHHMKA
COLIMAIBHO 3HAYNMOM MH(OPMALIMH, ¥ 3aKJIaJBIBAIOTCSA OCHOBBI BEPOSTHOCTHOTO MBIIILICHHUS.

Llens comepxkanus pasiena «[eoMeTpusi» — pPa3BUTh y Y4YallIUXCs HMPOCTPAHCTBEHHOE BOOOpPAKEHHE U
JIOTHYECKOE MBIIIIEHHE MTyTEM CHCTEMATHYECKOTO H3YYEHHsI CBOWCTB F€OMETPHUECKUX (UIYp Ha IUIOCKOCTH M B
NPOCTPAHCTBE W NPHUMEHEHUS STHX CBOMCTB IPH pPEIICHHH 3a1a4y BBIYMCIUTEILHOTO W KOHCTPYKTHBHOIO
xapakrepa. CylIeCTBEHHas pPOJIb IPH JTOM OTBOAUTCHA Pa3sBUTHIO TI'€OMETPUYECKOW HHTyuuuu. CoueraHue
HArJISJHOCTH CO CTPOTOCTHIO SIBIIIETCSI HEOTHEMJIEMOM YacThIO FT€OMETPUUECKUX 3HaHU. MaTepua, OTHOCAIIUNUCS
K Giokam «KoopauHaTe» U «BeKTOpBI», B 3HAUMTEILHON CTENEHN HECET B ce0e MEKIPEIMETHBIE 3HAHMS, KOTO-
pble HaXO/IAT IPUMEHEHHE, KaK B Pa3IMYHBIX MATEMATHYECKUX JUCIUILIMHAX, TAK U B CMEKHBIX IIPEIMETAX.

OcobeHHOCTBIO pasjiesia «JIOrHKa M MHOKeCTBa» SBISETCS TO, YTO NPEACTABICHHBIA B HEM Marepuail
NPEUMYIIECTBEHHO M3y4YaeTcsi MW WCIOJB3YeTCs B XOJ€ PACCMOTPEHHs pa3iM4HBIX BONPOCOB  Kypca.
COOTBETCTBYIONIMI MaTepUasl HAllEJIeH Ha MaTeEMAaTHYECKOE Pa3BUTHE ydalIuxcs, (OPMHUPOBAHUE Y HUX YMEHHS
TOYHO, CKAaTO U sICHO HU3JiaraTtb MbICJIU B YCTHOﬁ nu HHCBMeHHOﬁ pe‘-II/I.

Pasnen «MaTreMaTHKa B HCTOPHYECKOM PAasBHTHI» IpeaHa3HauyeH Ui (OPMHUPOBAHMS MPEACTABICHUN O
MaTeMaTHKe KaK YacTH YeJOBEUECKON KYIbTYPHIL, AJIsl OOIIETr0 pa3BUTHS IIKOJILHUKOB, ISl CO3IAHUS KYJIbTYpPHO-
UCTOpUYECKOl cpenbl oOyueHus. Ha Hero He BBIIENSIETCS CIENHMATbHBIX YPOKOB, YCBOEHHE €ro He
KOHTPOJIUPYETCsI, HO COJEp’KaHHUE ATOTO paszfieia OPraHUYHO MPUCYTCTBYET B YYEOHOM Mpolecce Kak
CBOETO pOJa TyMaHUTApPHBIH (OH TPHU PACCMOTPEHUU TNPOOIEMATHKH OCHOBHOTO COJIEPIKAHUS
MaTeMaTHYeCcKoro o0pa3zoBaHUsl.

IleHHOCTHBIC OPHMEHTHPBI COAEPKAHUA Y4eOHOI0 NpeaMeTa

MaremaTnueckoe oOpa3oBaHHE UTPAeT BaKHYIO pOJb, KaK B NMPAKTHYECKOW, TaK U B JyXOBHOI
KHU3HM oOIecTBa. [IpakTHueckass CTOpoHAa MaTeMaTH4YEeCKOro 0Opa30BaHHUs CBs3aHa ¢ (OPMHPOBAHUEM
CHOCO0OB N1€ATENbHOCTH, JYyXOBHAasi — C WHTEJUIEKTyaJIbHBIM pa3BUTHEM YeloBeKa, (OpMHUPOBAHHEM
XapakTepa 1 o01Iel KyJIbTypBhl.

[TpakTryeckasi MOJE3HOCTh MaTEMAaTHKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBJISIOTCS QyHAa-
MEHTaJIbHBIE CTPYKTYPHI PEaJbHOIO MHpa: MPOCTPAHCTBEHHBbIE (POPMBI M KOJIMYECTBEHHBIE OTHOIICHUS
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— OT MPOCTEHIINX, YCBAUBAEMbIX B HETMIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CI0KHBIX, HEOOXOTUMBIX
JUIA Pa3sBUTUSA HAy4YHBIX M TEXHOJOTMYECKMX HACH. be3 KOHKpETHBIX MAaTeMaTU4YeCKUX 3HAHUU
3aTpyJHEHO NOHMMAHHUE NPUHLIUIIOB YCTPONCTBA U HUCIIOJIb30BAHMSI COBPEMEHHON TEXHUKHU, BOCIIPUATHE
U MHTepIperanus pa3HOOOpa3HOH COLMAIbHOM, SKOHOMUYECKOH, MOJUTHYECKOW HHGMOpMaIMH,
Masio3(ppeKTUBHA TMOBCEIHEBHAs] NMPAKTUYECKas NeATeNbHOCTh. KaxIoMy dYenoBeKy B CBOCH >KU3HU
IPUXOJUTCS BBIINOJIHATH IOCTATOYHO CJIO’KHBIE PACUEThl, HAXOIUTh B CIIPABOYHUKAX HYKHbIE (DOPMYJIBI U
IIPUMEHSTh UX, BIAJETh IPAKTUYECKUMH IPUEMAMU IT'€OMETPUUECKUX U3MEPEHUM M TOCTPOCHUM, YNTATh
nHGOpMaLMIO, TMPEACTaBIEHHYI0 B BHMIYy TaOiMl, auarpamMM, rpa@ukoB, MOHUMAaTh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUN, COCTABIIATh HECIOKHBIE aJITOPUTMBI U JIp.

be3 06a30Boii MaremMaTHyecKoW MOATOTOBKM HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B 1ikosie MaTeMaTHKa CIIy)KMT OOPHBIM IPEAMETOM JJIs U3YUEHHS] CMEKHBIX TUCLUILIMH. B
[I0CJI€ IIKOJIBHOM JKU3HU PealbHOM HEOOXOIUMOCTBIO B HAIIIM JTHU SIBJIIETCSI HENIPEPBIBHOE 00pa30BaHUeE,
910 TpeOyeT MOJHOIEHHOW 0a30BOi 001eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHWCJIE U MaTeMaTH-
yeckoil. I HakoHel, Bce Oojblle CHENMaIbHOCTEH, Iie HeoOXOAMM BBICOKMH YpOBEHb OOpa3oBaHMA,
CBSI3aHO C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKU (IKOHOMHKa, Ou3Hec, (HUHAHCHI, (U3MKA,
XUMUsS, TEXHUKA, MHPOpPMATHKa, OMOJIOTUA, NCUXOJOTUs U Ap.). TakuMm o0pa3oM, pacIIUpsieTcss Kpyr
IIKOJIbHUKOB, JJI KOTOPBIX MaTeéMaTHKa CTAHOBUTCS 3HAUUMBIM IIPEAMETOM.

JUis )KU3HU B COBPEMEHHOM OOIECTBE BaKHBIM SIBJIETCS (POPMUPOBAHUE MATEMATUYECKOTO CTUJIS
MBIIIEHUS], MTPOSIBIIAIOIIETOCS B ONPEEICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce mMareMaTrnyeckou
NESTeNbHOCTH B apCceHall NPUEMOB M METO/OB YEJIOBEUECKOro MBIIUICHHUS €CTECTBEHHBIM 00pa3oM
BKJTIOYAIOTCS MHAYKIUS U JeIyKIHs, 00001IIeHne U KOHKPETU3alus, aHaJIi3 U CUHTE3, KilacCu(uKanus u
cucremMaTrusanus, abcrparupoBanue U aHanorus. OObeKkThl MaTEMaTUYECKUX YMO3AKIIOUEHUH U MpaBuiia
UX KOHCTPYMPOBAaHHUSI BCKPBIBAIOT MEXaHWU3M JIOTHUECKUX TIIOCTPOCHUH, BBHIPAOATHIBAIOT yMEHUS
¢dbopmMynMpoBaTh, 0OOCHOBBIBaTh U JIOKA3bIBAaTh CY)KICHMsI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBbIILI-
nenue. Benymas ponb NpuHAANEKUT MaTeMAaTHKE B (POPMUPOBAHUU ANTOPUTMHUYECKOTO MBIIUIEHUS U
BOCIIMTAHMH YMEHMU JIEHCTBOBATH 110 33JaHHOMY aJITOPUTMY M KOHCTPYUPOBATh HOBBIE. B X0/€ pemenus
3aJlad — OCHOBHOM y4yeOHON [eATENbHOCTH HAa ypOKaxX MaTeMaTUKUH — pPa3BUBAIOTCS TBOpYECKas U
IIPUKJIAIHAsl CTOPOHBI MBIIICHUS.

OOyyeHne mMaTeMaTUKe JaeT BO3MOXKHOCTh Pa3BUBATh Y y4YallUXCsl TOYHYIO, SKOHOMHYIO M HH-
¢dbopmMaTUBHYIO peuyb, yMEHHE OTOUpaTh Hauboyiee MOIXOSAIIME S3bIKOBbIE (B YacTHOCTH, CHUM-
BOJINYECKHUE, TpapUUECKHE) CPEICTBA.

MaremaTtnueckoe 00pa3oBaHHEe BHOCUT CBOM BKJIaJ B (popMHUpOBaHUE OOILICH KyIbTyphl YelOBeKa.
HeoOxonuMbIM KOMIIOHEHTOM OOIIEl KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU fBIsETCS oOliee
3HAKOMCTBO C METOJAaMU IIO3HAHMS JEHCTBUTEIBHOCTH, IIPEICTaBICHUE O IIPEAMETE M METOAE
MaTEeMaTHKH, €ro OTJIWYHMS OT METOJOB €CTECTBEHHBIX WM TyMaHHUTapHbIX HayK, 00 OCOOEHHOCTAX
IIPUMEHEHHSI MAaTEMATHKH JJIS PELLIEHUS HAYYHbBIX U IPUKJIAJHbIX 3a1a4.

W3ydyeHre MaTeMaTUKH CIIOCOOCTBYET 3CTETHUYECKOMY BOCIMTAHHMIO YEJIOBEKa, MOHMMAaHMIO Kpa-
COTHl M H3SIIECTBA MATEMaTHUYECKUX PACCYXKAECHUH, BOCHIPHUATHIO T'€OMETPHUECKUX (POPM, YCBOEHUIO
UJIe CUMMETPHH.

HcTopust pa3BUTHS MaTeMaTU4YECKOTO 3HAHMS [aeT BO3MOYKHOCTH IIOINOJIHUTBH 3arac HUCTOPHUKO-
Hay4YHBIX 3HAHUM LIKOJIBHUKOB, C(HOPMHUPOBATH y HHMX MPEACTABICHHS O MaTeMaTUKE KaK 4YacTH
o01me4ye0Be4eCKOH KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMU HCTOPUYECKUMH BEXaMH BO3HUKHOBEHUS U
Pa3BUTHUS MAaTEMATHYECKOW HAYKH, C ICTOPUEH BEJIMKUX OTKPBITUM, UMEHAMH JIFOJIEH, TBOPUBILIHX HAYKY,
JIOJPKHO BOMTH B MHTEIUIEKTYaIbHbIN 0arax Kaxaoro KyJabTYpHOTO YeIOBeKa.

3. MecTto yueOHOro npeagmMera B yueOHOM IJIaHe

VYuebnblii (00pa3oBaTeNbHBIN) TUIAH Ha M3YyYCHWE MAaTEMAaTUKHW B OCHOBHOM ILKOJIE OTBOJUT 5 y4eOHBIX
YacoB B HEJIEIIO B TEUEHUE KAXKI0TO rojja 00ydeHns, Bcero 875 ypokoB. YTriryOJeHHOe H3ydeHHe MaTeMAaTHKH B §-
9 kmaccax mpeanoJyaraeT yBeJIWYeHHE KOJIMYECTBAa YacoB Ha 3 B Hememio (2 poka anreOpsl u 1 ypok TeoMeTpun),
T.e. Bcero Ha 210 yacoB. Takum oOpazoM, Ha OCBOEHHE Kypca MaTeMaTUKU C YriyOJIeHHBIM H3y4eHHEM B 8 U 9
kiaccax orsoautcs 1085 uacos.



IIpenmer «MaremaTuka» B 5-6 Kiaccax BKJIOYaeT apu(METHUYCCKMUA MaTepHall, 3JIEMEHThI aiareOpsl U
TCOMETPHH, & TAKXKE JICMEHTHI BEPOSTHOCTHO-CTATUCTHYCCKOW JTMHHUU.
Paznen «AnreOpa» BKIOYAET HEKOTOPBIE BOIPOCH apU()METHUKH, PA3BUBAIONIUE YHUCIOBYIO JIMHUIO 5-6
KJIACCOB, COOCTBEHHO aJreOpanyecKnuii MaTepual, dJIeMeHTapHbIe (pyHKITIH.
B pamkax yueOHOTO pazmena «leoMeTpws» TPaaWIIMOHHO W3YYalOTCS, €BKIHMIIOBA T'€OMETPHUS, SJIEMEHTHI
BEKTOPHOH alreOphl, FEOMETPUICCKUE MMPeoOpa3oBaHusl.
Pacripenenenne yaeOHOTO BpeMeHH MEXKAY STUMH MPEeAMETaMy TIPEACTABICHO B Ta0IHIIE.

Knaccsr [MpenmeTst KonnuecTBo yacoB Ha KonuuecTBo wacoB Ha
MaTEeMaTHYECKOTO CTYIICHU OCHOBHOTO CTYIICHU OCHOBHOTO
ITAKJTa 00pazoBaHMs 00pa3zoBaHMA
(yrmy0rieHHOe H3ydeHne)
5-6 Maremartuka 350 350
7-9 Anrebpa 315 315+140=455
I'eomeTpus 210 210+70=280
Bcero 875 1085

4, .JII/I‘IHOCTH])Ie, METANPECAMETHBIC, IPEIMETHDLIC
pe3yabTaTbl U3YUCHUSA y‘lBﬁHOFO npeamera

I/IsyquI/Ie MaTeMaTUKHA B OCHOBHOM IIIKOJIC Jac€T BO3MOXXHOCTbD O6y‘IaIOH_II/IMC$I AOCTHUYb CIICAYIO-
X PE3yJIbTAaTOB PA3BUTUA:

B n1uunocmuom nHanpasieHuu:

* YMEHHE SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM U MMCbMEHHOIN pe4H, IOHUMATh
CMBICJI IOCTABJICHHOH 3a/1a4H, BBICTPAUBATh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI;

* KPUTHMYHOCTh MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHHIE BbICKA3bIBAHMUS,
OTJIMYATh TUMOTE3Y OT PaKTa;

* TpEeICTaBJICHHE O MAaTEeMAaTUYECKON HayKe Kak cdepe 4eIoBeUeCcKOn JAeITeIbHOCTH, 00 dTamax ee
Pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUIIU3ALINY;

* KpEaTUBHOCTb  MBIIUICHUS, WHUIMATUBA, HAXOJYUBOCTb, AKTHUBHOCTb IpPU  PELICHUU
MaTeMaTHYeCKUX 3ajay;

* yMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3ybTAT y4eOHOW MaTeMaTHUECKON eI TeIbHOCTH;

* CHOCOOHOCTh K AMOLIMOHAIBHOMY BOCHPHATHIO MaT€éMaTHYeCKUX OOBEKTOB, 3aad, PELICHH,
pacCyXIeHUH;

B memanpeomemnom nanpaeneHuu:

* TIepBOHAYATBHBIC MPEJICTABICHUS 00 UIEAX U O METO/IaX MAaTEeMAaTUKH KaK YHUBEPCAIbHOM SI3bIKE
HayKH U TEXHUKH, CPEACTBE MOJIECITUPOBAHNUS SBJICHUI U ITPOLIECCOB;

* yMEHHE BUJIETh MaTEeMaTHUYECKYIO 33J]auy B KOHTEKCTe IPOOJIEMHON CUTYyalluu B IPYTUX
JTUCIUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;

* yYMEHHE HaXOJWTh B Pa3IMUHBIX UCTOYHHKAX UH(DOPMALIHIO, HEOOXOAUMYIO ISl PEeIICHUS
MaTeMaTHYeCKUX MpoOJieM, PeACTaBIIATh €€ B IOHATHON opme, MPUHUMATD PEIlIeHNE B
YCJIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM HH(pOpMaINu;

* yMEHHE MOHHUMATh U HCIOIb30BaTh MATEMAaTHUYECKHE CPEICTBA HATTIATHOCTH (TpaduKu,
Jarpammbl, TaOJIHIIbI, CXEMBI U Ap.) IS WUTFOCTPALlMU, MHTEPIPETALlu, apryMEHTaI1H;

* YMEHHE BBIIBUTaTh TUIIOTE3BI IPH PEIICHUU YIEOHBIX 3a/1a4, MIOHUMATh HEOOXOAUMOCTh HX
MIPOBEPKH;

* yMEHHUE MPUMEHATh UHAYKTUBHBIE U JIEYKTUBHBIE CIIOCOOBI pacCyKIEHUH, BUJIETh Pa3InYHbIC
CTpaTeruu pelieHus 3aaay;

* TIOHMMaHUE CYIIHOCTH aJITOPUTMHUYECKHUX NIPEINUCAHUN U YMEHHE AEUCTBOBATh B COOTBETCTBUU C
MPEIJIOKEHHBIM aITOPUTMOM,;



* yYMEHHE CaMOCTOSITeNIbHO CTaBUTh II€JIH, BEIOUPATh U CO37aBaTh AITOPUTMBI [T PELICHUS
y4eOHBIX MAaTEMATHICCKUX TTPOOIIEM;

* yYMEHHE IUIAHUPOBATh U OCYIIECTBIIATh JESITEIbHOCTD, HAIIPABICHHYIO Ha PEIICHUE 3a1a4
UCCIIeIOBATENLCKOTO XapaKkTepa;

B npeomemnom nanpaenenuu:

* oBiajzeHue 0a30BbIM MOHATUHHBIM aIlllapaToM MO0 OCHOBHBIM pa3jiesiaM COJIep KaHMUsl, Ipe/IcTaBe-
HUE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUSAX (YHCIIO0, TeOMeTpHUecKas Gurypa, ypaBHeHue, GpyHKIHS,
BEPOATHOCTH) KaK BAKHEUIINX MaTeMaTHYECKUX MOJIENSX, MO3BOJISIIOIINX OMUCHIBATh U U3Y4aTh
peabHbIe POLIECCHI U SBJICHHUS;

* yMeHue paboTaTh C MaTeMaTHYEeCKHMM TEKCTOM (aHaIU3UpOBaTh, H3BJIEKaTh HEOOXOIUMYIO
MH(OPMAIINIO), TPAMOTHO MMPUMEHATh MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIOJIb30-
BaTh PAa3JIMYHBIC SA3bIKU MATEMATHUKHU;

* yMEHHE MPOBOAMUTH KIACCHU(PHUKAINM, JIOTUYECKHE OOOCHOBAaHUS, JOKA3aTeNbCTBA MaTeMaThde-
CKUX YTBEPKICHHIA;

* yYMEHHE PaClO3HaBaTh BUJbI MATEMATUYECKUX YTBEPKICHUN (aKCHOMBI, ONPEACIICHHS], TEOPEMBI U
Ip.), IPsIMbIE U OOPATHBIE TEOPEMBI;

* pa3BUTHE MPEICTABICHUH O YMCIIE W YHUCIOBBIX CHCTEMaxX OT HATYPaJbHBIX JI0 JIEHCTBUTEIbHBIX
4ucell, OBJIa/ICHUE HABBIKAMU YCTHBIX, MMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BIYUCIICHUN;

* OBJAJCHHE CHUMBOJBHBIM S3BIKOM alureOpbl, MpHEeMaMH BBITIOJHEHHUS TOXKIECTBEHHBIX IMpeoodpa-
30BaHUN PAlMOHAIBHBIX BBIPAKEHUH, pEIICHHUsS ypAaBHEHMU, CUCTEM YpaBHEHUMU, HEPaBEHCTB U
CHCTEM HEPaBEHCTB, YMEHHE HCIOIB30BaTh UICI0 KOOPIMHAT Ha TUIOCKOCTH JUIS MHTEPIPETAUN
ypaBHEHUH, HEPABEHCTB, CUCTEM, YMEHUE MPUMEHATH anredpandeckue npeodpazoBaHus, anmnapar
YpaBHEHHI W HEPABEHCTB /IS PEIICHUS 3a/1a4 U3 PA3JIMYHBIX Pa3JIeoB Kypca;

* OBIAJCHHE CUCTEMON (PYHKIMOHAIbHBIX MOHSTUN, (YHKIIMOHAJIHHBIM SI3bIKOM U CHUMBOJHUKOM,
YMEHHE Ha OCHOBE ()yHKIIMOHAIBLHO-TPAPUUECKUX MPEICTABICHUA OMHMCHIBATD U aHATU3UPOBATH
pealibHbIe 3aBUCUMOCTH;

*  OBJIaJICHHE OCHOBHBIMH CIIOCOOAMH MPECTABICHHS U aHAIN3a CTATHCTUYECKUX JTaHHBIX; HATTMYHE
MPEJICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHPE M O Pa3IMYHBIX CIIOCcOOax
UX U3YYEHUS], O BEPOSATHOCTHBIX MOJICIISIX;

* OBIAJCHHE TEOMETPUYECKUM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro JJis ONHCAaHUA PEIMETOB
OKpY’KaloMIero MUPa, pa3BUTHE TIPOCTPAHCTBEHHBIX MPECTABICHUN U H300pa3UTEIbHBIX YMEHUH,
pUOOpEeTeHNE HaBBIKOB FEOMETPHUECKUX MTOCTPOCHHUIA;

* YCBOGHHE CHCTEMATHYECKHX 3HAaHUH O TUIOCKMX (PUTYpax M MX CBOMCTBAX, a TAaK)Ke HA HATJISAHOM
YPOBHE — O MPOCTEHUIIMX MPOCTPAHCTBEHHBIX TeNaX, YMEHUE MPUMEHSATh CHCTEMaTHYeCKHe
3HAHUS O HHUX ISl pEIICHHsI TEOMETPUIECKUX U IPAKTUIECKUX 3a/1a4;

*  YMEHHS U3MEpATh JUIMHBI OTPE3KOB, BETMUYMHBI YIITIOB, UCIIOIb30BATh (POPMYIIBI IS HAXO0XKICHHS
MIEPUMETPOB, IJIOLIaIe U 00BEMOB FEOMETPUUECKUX UTYD;

* yYMEHHUE MPUMEHSATh MU3YyUYEHHBIC MOHSITH, Pe3yabTaThl, METObI JJI PELICHUS 3aJay MpaKkThye-
CKOTO XapakTepa W 3aJa4 W3 CMEKHBIX TUCIHHIUIMH C HCIOJIH30BAHMEM IIPH HEOOXOIMMOCTH
CIPAaBOYHBIX MAaTEPHAIIOB, KAIBKYISATOPA, KOMIIBIOTEPA.

I/I3y‘{eHI/IC MATCMAaTHKHU Ha yT.]'IY6J'IeHHOM YPOBHEC B OCHOBHOMH IIIKOJIE JA€T BO3MOKHOCTD
O6y‘{aIOIJ_II/IMCH AOCTHUYD CICAYIOIHNX PE3YJIbTATOB PA3BUTUA:

B auunocmnom nanpasnenuu:

1) pa3BUTHE OTBETCTBEHHOT'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0ydYarommxcs K
CaMOPa3BUTHUIO U CaMOOOPa30BAHHUIO
Ha OCHOBE MOTHMBAlLlMM K OOYyYEHHUIO U MO3HAHWIO, OCO3HAHHOMY BHIOOPY M IOCTPOEHUIO JalbHEHIIeH
WH/IMBUYAIbHOM TpaeKTOpHM 0Opa3oBaHUs Ha 0a3e OPHEHTUPOBKU B MHpe mpodeccuil 1 mpodeccuo-
HaJIbHBIX MPEANOYTEHUHN C Y4ETOM YCTOMUYMBBIX TO3HABATENIbHBIX HHTEPECOB;

2) popMHpOBaHUE IEJIOCTHOTO MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTUKU;



3) pa3BUTHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U COTPYIHUYECTBE CO CBEPCTHUKAMH,
JIETbMH CTapIIEr0 M MIIAJIIEr0 BO3pacTa, B3POCIHBIMU B IpoIlecce 00pa30BaTeIbHOW, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-UCCIIEeI0BATEIbCKON, TBOPUECKOM U APYTUX BUIOB ACSITEIHLHOCTH;

4) yMEHHE SCHO, TOYHO, TPAMOTHO H3JIaraThb CBOM MBICIIM B YCTHOW U MHCbMEHHOW peyu, IOHUMATh
CMBICJI IOCTABJICHHOH 3a1auy, BBICTPAUBATh ApTYMEHTAIIUIO, IIPUBOANTH IPUMEPHI U KOHTPIPUMEDPHI;

5) GOpMUpOBaHME TMPEACTABICHUS O MaTeMaTH4YecKoill Hayke Kak O cdepe YelIoBeYecKoi
JesTeNbHOCTH, 00 dTarmax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JIJISl Pa3BUTHSI [IMBHIITU3A/INN;

6) KpUTUYHOCTb MBIILJICHUS,, YMEHHE pacro3HaBaTh JOTHMYECKH HEKOPPEKTHBIE BBICKA3bIBaHMUS,
OTJINYATh THIIOTE3Y OT (PaKTa;

7) TBOPYECKOE MBIIUICHUE, MHUIIUATHBA, HAXOAUYUBOCTb, AKTUBHOCTH MPHU PELICHUH alredpandeckux
3ajay;

8) yMEHHUE KOHTPOJIMPOBAThH MPOLIECC U PE3YJIbTAT YI4eOHON MaTeMaTUYECKOU e TEIIbHOCTH;

9) ctocoOHOCTh K 3MOIMOHATLHOMY BOCHPHSITHIO MAaTEeMaTHUYECKHX OOBEKTOB, 3ajad, PEIICHUH,
paccyXIeHHUIl.

B memanpeomemnom nanpaeienuu:

1) YMEHHUE CaMOCTOSITEJIbHO IJIAHUPOBATh AJIbTEPHATUBHBIC MYTU JOCTHXKEHHS IIeJield, OCO3HAHHO
BbIOMpaTh Hanboee 3 (EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U MO3HABATENIbHBIX 33/1a4;

2) YMEHUE OCYIIECTBISATh KOHTPOJb IO PE3yJIbTaTy M IO CHOCOO0y JEHCTBUS Ha YypOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOX0IMMbIE KOPPEKTUBBI;

3) YMEHHE aJIeKBaTHO OIICHWBATh MPABMIILHOCTh WJIM OIIMOOYHOCTh BBIIOJHEHHS YUeOHOH 3a1aun, e€
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIleHUs;

4) OCO3HAHHOE BJAJCHHE JIOTHYECKUMHU JCHCTBUAMH OIpEACICHUS TOHSATUH, 0000IIeHus,
YCTaHOBJICHHE aHAJOTHH, KiIacCu(pUKAlMii Ha OCHOBE CaMOCTOSTENLHOTO BBIOOpA OCHOBAaHUU W
KPUTEPHUEB, YCTAHOBIICHHE POJI0O-BUIOBBIX CBSI3EH;

5) YMEHUE YCTAaHABIMBaTh IPUUYMHHO-CIEJACTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE PACCYKICHUE,
JienaTh YMO3aKII0UeHHE (MHAYKTUBHOE, IEyKTUBHOE, 110 aHAJIOTUH) U BBIBOJIBL;

6) YMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKOBOCUMBOINYECKUE CPEACTBA, MOJCIH U
CXEMBI JIsl y4eOHBIX U TTO3HABATENbHBIX 337124,

7) YMEHHE OPraHU30BBIBATh y4EeOHOE COTPYIHUYECTBO MU COBMECTHYIO JESATEILHOCTh C YYUTENIEM U
CBEPCTHHUKAMH, OIPEACTAThH ILEH, TUIAHUPOBATh pacipeneicHre QYHKIUNH U pOJied yJ4aCTHHKOB, B3aH-
MoJielicTBHE M 00mue crocoObl paboThl; yMeHHE paboTaTh B TpyIIe, HaXOAUTH oOllee pelleHue |
paspemiaTh KOHQJIMKTH HA OCHOBE COTJIACOBAHMSI TTO3UIIUNA M yu€Ta MHTEPECOB, CAyIIaTh napTHépa, Gop-
MYJIMPOBAaTh, apTYMEHTHUPOBATh U OTCTaUBAaTh CBOE MHEHHUE;

8) pa3BuTHE Yy4eOHON U OOIIENOIH30BATEILCKOM KOMIIETEHTHOCTH B OO0JAacTH WCIOJIb30BAHUS
nH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (MKT-komneTreHTHOCTH);

9) ¢popMupoBaHUE TEPBOHAYAIBHBIX MPEACTABICHUM 00 HIEAX U METOJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOJECIUPOBAHUS SIBICHUI U MPOLECCOB;

10) yMEHHE BHUJETh MaTEMaTUYECKYI0 3a/Jadyy B KOHTEKCTE€ MPOOJIEMHOW CHUTyallUH B JPYTUX
JUCLUIUIMHAX, B OKpYKaloLeH KU3HU;

11) yMEHHE HaXOJIUTh B PA3JIMUYHBIX HCTOYHHMKAX HWH(POpPMAIMIO, HEOOXOAUMYIO ISl pelIeHUs
MaTeMaTHYECKUX MPoOIieM, U TMPEJCTaBIATh €€ B MOHATHOW (popme, MPUHUMATH PEIICHHE B YCIOBUAX He-
MIOJIHOM U M30BITOYHOM, TOYHON U BEPOSITHOCTHOM MH(OpMAaLINK;

12) yMeHHe MMOHUMATh U UCTIOIh30BaTh MATEMATHUYECKHE CPEICTBA HATISIIHOCTU (PUCYHKH, YEPTEKH,
CXeMbI, TpapyKu ¥ T. 1.) AJIs WILTIOCTPAIIMH, HHTEPIIPETAlUU, apTyMEHTAIUH;

13) yMEHHUE BBIJBUTATh THIOTE3BI MPU PEIICHUH y4eOHBIX 3a7a4 W MOHUMATh HEOOXOIUMOCThH UX
MIPOBEPKHU;

14) yMeHUE NMPUMEHATh WHAYKTHUBHBIN U JEAYKTHUBHBIN CIIOCOOBI pacCyXIACHUMN, BUJIETh Pa3INYHBIC
CTpaTeTuu pelIeHUs 3a/1a4;

15) MIOHUMAHHUE CYIIHOCTH QJITOPUTMHYECKUX MPEANHCAHUN U YMEHUE JIEUCTBOBATh B COOTBETCTBUH
C IIPEIJIOKEHHBIM aJITOPUTMOM;

16) yMEHHE CaMOCTOSITEIbHO CTaBUTh II€JIW, BBHIOMPATh M CO3/aBaTh AJITOPUTMBI JJIsI PEIICHHS
y4eOHBIX MaTeMaTHYECKUX MPOOIIEM;



17) yMEHUE IUIAaHUPOBATh U OCYLIECTBIATH JACATEIBHOCTb, HAIPABICHHYI0 Ha pEIIEHUE 3a1a4
HCCIIEA0BATENBCKOT0 XapaKTepa.

B npeomemmnom nanpaenenuu:

1) ¢opMupoBaHUE MpPEICTaBICHUA O MaTeMaTUKEe Kak O METOJe IO3HAHHS JE€HCTBUTEIBHOCTH,

MO3BOJISIIOIIEM OMKCHIBATH U U3y4YaTh pealIbHbIE MPOIIECCHI U SABIICHUS;
2) pa3BuTHE yMEHUI paboTaTh C y4eOHBIM MaTEeMAaTHYECKHMM TEKCTOM (aHAIM3MPOBATH, M3BJIEKATH
HeoOXouMyI0 HMH(OPMAIHIO), TOYHO M IPaMOTHO BbIpa)kaTb CBOM MBICIM C NMPUMEHEHHEM MaTema-
THYECKOH TCPMHUHOJIOTUU U CHUMBOJIMKH, MPOBOAWUTH KJIaCCI/I(i)I/IKauHIo, CTPOUTH JIOTUYECKHE ODOCHOBAHUS,
JOoKa3aTeJIbCTBa MaTeMaTHYeCKHUX yTBep?RI[eHI/IfI;

3) pa3BUTHUE IIPEJCTABICHUNA O YUCIIE M YHMCIOBBIX CUCTEMAX OT HATYpPalbHBIX 1O JE€HCTBUTEIBHBIX
YlCell; OBJIaZICHHE HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCIICHHUIA;

4) OBJAJiCHUE CUMBOJIBHBIM SI3BIKOM  aireOpbl, NpUEMaMU  BBIIOJHEHUS  TOXKJIECTBEHHBIX
peoOpa3oBaHUl BBIPAKEHUM, pEIICHUS YpaBHEHHH, CUCTEM YpaBHEHUW, HEPABEHCTB U CHCTEM
HEpaBEHCTB, yMEHHUEM MOJECIUPOBaTh pEAIbHBIE CUTyallMd Ha S3bIKE anreOpbl, HUCCIEI0BaTh
MIOCTPOCHHBIE MOJENTH C MCIOJIb30BAaHUEM almapara ajireOpbl, HHTEPIPETHUPOBATh MOJYUEHHBIH
pe3yJibTarT;

5) OBJaJieHWE CUCTEeMOW  (YHKIMOHAIBHBIX TMOHATUN, pa3BUTHE YMEHHsS  HCIIOJIb30BATh
(byHKINOHATBHO-TpaQUUECKHE MPEICTABICHUS ISl PEIICHUS Pa3IMYHBIX MaTeMaTWYeCKUX 3ahad, JUIs
OIMCAHUSA U aHalln3a pealbHbIX 3aBUCUMOCTEH;

6) OBJAJEHHE NPOCTEHIIMMHU CIIOCOOAMHU TMPEICTABICHUS W aHalIM3a CTATUCTHYECKUX JIaHHBIX;
(dbopMUpOBaHUE TIPEICTABICHUNA O CTATUCTHUECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUPE U O Pa3IMUHbIX
cmocof0ax WX U3Y4YCHHs, O MPOCTEUIIMX BEPOSTHOCTHBIX MOJEISAX; Pa3BUTHE YMEHHH H3BICKATh
uH(pOpMaLIKIo, MPEACTABICHHYIO B Ta0NHIIaX, HA AUarpaMMax, rpauKax, OMUChIBaTh U aHAJIU3UPOBATH
MacCCHUBBI UMCIIOBBIX JAHHBIX C MMOMOUIBIO MOAXOIALUINX CTaTUCTUUECKUX XapaKTEPUCTHK, HUCIOIb30BaTh
MMOHMMAaHKUE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUN IIPU MPUHITUU PELICHUM;

7) pa3BUTHE YMEHUN NPUMEHITh M3YYEHHbIE NOHSATHUS, PE3yJbTaThbl, METOJbI JJI pPELICHUs 3ajad
MPAKTUYECKOI0 XapakTepa W 3a7ad U3 CMEXHBIX JUCHUIUIMH C HCIOJb30BAaHUEM IPH HEOOXOAUMOCTH
CIPaBOYHBIX MAaTEpHaJIOB, KOMIIbIOTEpA; YMEHHUH II0Jb30BAaThCS OLIGHKOM M NPUKUAKOW IIpH
MPAKTUYECKHUX pacuérax;

8) (hopmMupoBaHHE yMEHHUI (QopMaiH3alMyd U CTPYKTYpUPOBaHHS WH(POpPMAIMK, YMEHHS BHIOWPAThH
CrOCcOo0 Mpe/ICTaBIEHUs JaHHBIX B COOTBETCTBUU C MOCTaBIEHHON 3a7jaueil — TaOJIHIbI, CXeMbI, rpad UKy,
JrarpamMmbl — C MCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX IPOrPAMMHBIX CPEJICTB 0OpaOOTKHU TaHHBIX.

YHuBepcanbHble y4eOHbIC JeHCTBHA

[Ipy u3ydyeHMM MaTEMaTHKH ydallMecs YCOBEPIIEHCTBYIOT HMMEIOIIHMECS HABBIKH PadoThI ¢
uHpopMmanmeid 1 mononHAT uX. OHM cMoryr paboTaTb C TEKCTaMM, HpeoOpa3oBbIBaTh U
MHTEPIPETHPOBATH COJEPKALIYIOCS B HUX MH(POPMAIUIO, B TOM YHCIIE:

* CHCTEeMaTH3UPOBaTh, COIMOCTABIATh, aHAIM3UPOBATh, 0000IIATh M HHTEPIPETUPOBATH HMH(POPMAIIHIO,
COJIEpKALIYIOCS B TOTOBBIX MH(OPMALMOHHBIX O0BEKTaX B HArJsHO-CUMBOJIMYECKOH (opme (B BHIE
Tabnul, rpaduIecKNX CXEM U AUATPAMM);

* 3aIOJIHATH U JOMOJHATH TaOJIMIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

B xone u3yueHuss MaTeMaTUKH ydaluecs NpUoOpPeTyT ONbIT NMPOEKTHOM /1esiTeJIbHOCTH KaK
ocoboit  Qgopmbl  y4yeOHONH  pabOThl, CHOCOOCTBYIOIIEH  BOCIHTAHUIO  CAMOCTOSITENbHOCTH,
WHUIUATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIIEHUIO MOTHUBAaMUu M 3(PexkTuBHOCTH  yueOHOU
JEATENBHOCTH; B XOJ€E pealn3alii UCXOJHOTO 3aMbIC/Ia HA IIPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM
BBIOMpATh aJ€KBATHbIE CTOSIEN 3ajjaue CpeACTBa, MPUHUMATh PELIEHUs, B TOM YMCJIE U B CUTYalUsX
HeomnpeaenéHHocTH. OHU TOJTydaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3paboTKe HECKOJIBKHX
BapHAaHTOB pEUICHHM, K TMOUCKY HECTaHJapTHBIX pEIIeHUH, IMOMCKY M OCYIIECTBIEHUIO Hauboiee
IIPUEMJIIEMOTO PEIIECHUS.

PeryasituBubie YY /|



YMeHue caMOCTOATEIHHO OMPEIEIIATh [EH CBOEro 00yUeHus, CTaBUTh U (DOPMYIUPOBATH LIS
ce0s HOBBIE 3a/1a4M B yueOe U M03HABATEIbHOU JESITeIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI
CBOCH MMO3HABATENBHON AeaTenbHOCTH. OOYJarOIIUCS CMOXKET:

aHAIM3MPOBATH CYIIECTBYIOINIUE U IJIAHUPOBAThH OyayIIne 00pa3oBaTeIbHBIC PE3YIIbTATHI,
UIEHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI ¥ OTIPECIISITh TJIABHYIO MPOOIEMY;

BBIJIBUTaTh BEPCUU PEIICHUS MPOOIEeMBbl, (POPMYITHPOBATH TUIIOTE3bI, IPEIBOCXUIATH KOHEUHBIN
pe3yJibTar;

CTaBUTH LICJIb ACATCIBHOCTU HAa OCHOBEC OHpGI[G.HGHHOfI HpO6HeMH " CYHICCTBYIOIIHX
BO3MOXKHOCTEI;

dhopmynupoBaTh y4eOHBIC 3a/1aUM KaK IIard JOCTHXKCHUS TTOCTABJICHHOMN 1IEJIH eI TEIbHOCTH;
OGOCHOBBIBaTB HCJICBBIC OPUCHTUPLI U ITPUOPUTETHI CCbIJIKAMU HAa HCHHOCTH, YKAa3bIBasA U
000CHOBBIBas JJOTHYECKYIO IMOCIIEA0BATEILHOCTD II1aroB.

YMeHHe caMOCTOSTENFHO TUIAHUPOBATh ITyTH JIOCTHKCHHUS 1IeJIei, B TOM YHCIIE AIbTEPHATHBHBIE,
OCO3HAaHHO BBIOMpATh Hanboee Y heKTUBHBIC CTIOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIHHBIX
3ajau.

OOyuaromuiics CMOXeT:

OIpeIeNIATh He0OX0IuMble JIeHicTBHE(s1) B COOTBETCTBUU C yUeOHOM M MO3HABATENbHOM 3a/1aueil 1
COCTABJISATh AJITOPUTM HMX BBIIIOJHEHHUS;

00OCHOBBIBATh U OCYIIECTBIISATH BBIOOP Haubosee 3(h(heKTUBHBIX CIIOCOOOB peHIeHUs! YIEOHBIX U
[I03HaBATENbHBIX 33/1a4;

OTIPEeIeNIATH/HaX0/IUTh, B TOM YHCIIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS /ISl BHITTOJTHEHUS
y4eOHOI 1 I03HABATEJILHON 3a/jauu;

BBICTPAaMBAaTh )KM3HEHHBIE TNIAaHBI HA KPATKOCPOYHOE Oy/yIiee (3asBiIATh IeJIeBbIe OPHEHTHUPEI,
CTaBUTH a/IEKBATHBIC UM 33]1a4u U MpejyiaraTh JeMCcTBUS, YKa3blBas U 000CHOBBIBAS JIOTHUYECKYIO
II0CJIEI0BATENBHOCTD 11aroB);

BBIOMPATH U3 MPEATIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIbHO UCKATh CPEACTBA/PECYPCHI AJIs
pelIeHns 3a/1a4k/I0CTHKEHUS LEH;

COCTABJIATH IJIaH pelIeHHs! MTPo0ieMbl (BBIIOIHEHUS IPOEKTA, MPOBEICHHS UCCIIC0BAHMS);
OTIpeENATh NOTEHIUAIbHbIE 3aTPYAHEHUS [IPU PEIIeHNH y4eOHOM U MO3HaBAaTEIbHON 3a]aul U
HaXOJUTb CPEACTBA Ul UX YCTPAHEHUS;

OIHCHIBATh CBOW OMBIT, 0OPMIISiS €ro JIs epeaadn APYTUM JIIOASIM B BHJI€ TEXHOJIOTHH
peILIeHNs TPAKTUYECKUX 3a7ad ONPEAEIIEHHOr0 KJ1acca;

IUTAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUAYAIBbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.

YMeHue COOTHOCUTH CBOM JICMCTBHS C IJIAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOCH JIEATENBHOCTH B MPOIIECCe JOCTIKEHUS Pe3yNbTaTa, ONPeeNiaTh CIIOCOOBI JEHCTBHI B
paMKax MpeUIOKEHHBIX YCIOBUM U TPEOOBaHMI, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUU
¢ u3MeHstonIeiics curyaruei. O0yJaronmiicss CMOXKeT:

OIPEIENATH COBMECTHO C I1€1aroroM U CBEPCTHUKAMU KPUTEPUHU ILUIAHUPYEMBIX PE3YJIbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH Y4eOHOH eqTeIbHOCTH;

CHCTEMaTU3HPOBATh (B TOM YHCJIe BEIOUPATh IPUOPUTETHBIE) KPUTEPUH TIITAHUPYEMBIX
pPEe3yIabTAaTOB U OLIEHKHU CBOEH EATEIIBHOCTH;

0TOMpaTh HHCTPYMEHTHI JJIS1 OLICHUBAHUS CBOEH 1A TEbHOCTH, OCYIECTBIATH CAMOKOHTPOJb
CBOEH JIeATENIbHOCTH B paMKaX MpeJI0KEHHBIX YCIOBUN U TpeOOBaHMUI;

OLICHUBATh CBOIO JIEATEIILHOCTD, apTyMEHTUPYS IPUUMHBI JOCTHXKEHHS WIH OTCYTCTBUS
IIJIAHUPYEMOI'O PE3y/bTaTa;
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HaXO/UTh I0CTaTOYHBIE CPEJICTBA [UIS BBIMOJIHEHUS YU€OHBIX ACHCTBUI B H3MEHSIOLICHCS
CUTYallU! W/UIH NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

paboTasi o CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESITEIbHOCTh HA OCHOBE aHAJIN3a
M3MEHEHUMH CUTYalluu AJIS MOJIy4eHHs 3aIllJIaHMPOBAHHBIX XapaKTEPUCTUK IPOAYKTa/pe3ybTaTa;
yCTaHaBJIMBAaTh CBS3b MEXAY IIOJyYEHHBIMU XapaKTEPUCTUKAMH MPOAYKTa U XapaKTEPUCTUKAMU
IpoLecca JeATeNbHOCTH U 110 3aBEPILICHUN ACATEIbHOCTH IIPEIaraTh N3MEHEHUE XapaKTEPUCTUK
rpouecca s MOJIy4YEHHs! YIYUIIEHHbBIX XapaKTepUCTUK MIPOIYKTa;

CBEpATh CBOM JIEHCTBUS C LIEIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKHU CaMOCTOSTENBHO.

YMeHue oneHuBaTh NPaBUILHOCTD BHITIOJHEHHS Y4eOHOI 3a/1a4u, COOCTBEHHbIE BO3MOXKHOCTHU €€
pelIeHuS.

OOyuaroImuiicss CMOXKET:

OTIpEeAEIATh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTH) BBHIIIOJIHEHUS YUeOHOU 3a/1auH;
aHAJIM3UPOBATh U OOOCHOBHIBATh MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS IS
BBHITIOJTHEHUS Y4eOHOIl 3a1a4u;

CcBOOO/IHO TOJIb30BaThCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/sl U3 LIETHU U
HUMEIOIIUXCS CPEJICTB, pa3iinyasi pe3ysibTaT U CiocoObI 1eHCTBUI;

OLIEHUBATh MPOAYKT CBOCH EATEILHOCTH I10 33IaHHBIM H/HJIH CAMOCTOATEIBHO ONPEICIICHHBIM
KPUTEPUSAM B COOTBETCTBUHU C LIETIBIO JEATEIbHOCTH;

00OCHOBBIBATh JOCTHYKUMOCTB II€JTH BHIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

(UKCUPOBATh U aHATM3UPOBATH JMHAMHUKY COOCTBEHHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.

Biranenue ocHoBaMu CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B YU4EOHOH U IMO3HABATENBHOM JesaTelbHOCTH. OO0YJIaroIIHiCcS CMOXKET:

HaOJI0AaTh ¥ aHAIM3UPOBATH COOCTBEHHYIO yUeOHYIO U TIO3HABATEIBHYIO IESTEILHOCTD U
NesITeIbHOCTh JPYTruX 00y4aroIuxcs B Ipolecce B3auMOIIPOBEPKH;

COOTHOCHUTB PEaJIbHBIE U MNIAHUPYEMBIE PE3YJIbTaThl MHAUBUAYAIbHON 00pa3oBaTenbHON
JEATEIHOCTH U JENIaTh BBIBOBI;

MPUHUMATD pPellieHNE B yUeOHOM CUTYallMy U HECTH 32 HETO OTBETCTBEHHOCTB;
CaMOCTOSITENILHO OTIPeNIeNATh IPUYMHBI CBOETO ycIieXa WK HeycreXa U HaXOAUTh CIIOCOObI
BBIXOJIa U3 CUTYyallUH HEYCIIeXa;

PETPOCHEKTUBHO OIPEIeNIATh, KaKue JeHCTBUS MO PELICHNI0 yueOHOM 3ajauu WK TapaMeTphbl
ATUX JEHCTBUM MPUBEIH K NMOITYYEHHUIO UMEIOILErocs MPOAYKTa yueOHO! JesTeIbHOCTH;
JI€MOHCTPHPOBATH IPUEMBI PErYISALNN ICUX0()U3NOIOTHIECKUX/ SMOLIMOHATIBHBIX COCTOSHUMN JUIs
nocTuxkeHus 3pdexra ycrokoeHus (yCTpaHeHHs SMOLIMOHAIBHON HaNpsyKeHHOCTH), 3 dexTa
BOCCTaHOBJICHUS (0CIabsIeHus MPOsBICHUM yTomieHHs ), 3pdexra akTHBU3aMK (TIOBBILLICHUS
MCUX0(U3HOTOTUYECKON PEAKTUBHOCTH).

ITo3naBartesibHbIe YY ][

YMeHue  ompenensTb  TMOHATHSA, co37aBaTh  OOOOIICHWS, YCTAaHABIMBATh  AHAJIOTHH,
KJIaCCU(PUITUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAaHUS W KPUTEPUH IS Kiaccu(uKaiuu,
yCTaHaBJIMBAaTh  IMPUYMHHO-CIIEICTBEHHbIE  CBSI3U, CTPOUTH  JIOTHUYECKOE  pacCyXICHHE,
YMO3aKJIIOUeHUE (MHIYKTHBHOE, JETYKTUBHOE, 10 aHAJIOTHH) U JeNaTh BhIBOJBI. OOydaromunics
CMOJKET:

BBIICTISITH OOIIHIA MPU3HAK ABYX HIJIM HECKOJIBKUX MPEIMETOB WU SIBJICHUNA U OOBSICHATH X
CXOJICTBO;
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e 00BEIMHATH MPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEIEICHHBIM IPU3HAKaM, CPAaBHUBATH,
KiaccuuImpoBaTh 1 000011aTh (DaKThI U SBIICHNUS,

e BBIICJATH SIBJICHUE U3 OOLIETO psija APYTUX SBICHUMH;

e ONpEAeIATh 00CTOATENBCTBA, KOTOPBIE MPEANICCTBOBAIN BOSHUKHOBEHHIO CBSI3H MEXKILY
SIBIICHUSIMU, M3 3TUX OOCTOSATENILCTB BBIACIATH ONPEACISIONINE, CIIOCOOHbBIE OBITh MPUYNHON
JTAHHOTO SIBJICHHSI, BBISIBIISITH IPHYUHBI M CIICJICTBHS SIBJICHHIA;

e CTPOHTH PACCYXKACHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHUSIM U OT YAaCTHBIX SIBJICHUI
K OOIIMM 3aKOHOMEPHOCTSIM;

e CTPOHTH pPacCy’JCHUE Ha OCHOBE CPABHEHUS MPEAMETOB U SBJICHUH, BBLICTSISL IPH 3TOM 00IIHe
MIPU3HAKH;

e  H3JAraTh MOJIYYCHHYIO HH(POPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PeIIacMOi 3a/1a4H;

e CaMOCTOSITEJIEHO YKa3bIBaTh Ha HH()OPMAIIHIO, HYXIAIOUIYIOCs B IIPOBEPKE, MpeasiaraTh u
MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTH MH(POPMALINH;

e BBISBJIATH ¥ HAa3bIBaTh IPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOXHBIC / Hanbosee
BEPOSITHBIE IPUYMHBI, BO3MOXKHBIE TIOCIEACTBHS 3aJaHHON NPHUYUHBI, CAMOCTOSITEIHHO
OCYIIECTBIISIS IPUYUHHO-CIICJCTBEHHBIN aHAJIH3;

e JIeNIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIN3a PA3HBIX TOYEK 3PEHUS, TOITBEPKAATH BBIBO/I
COOCTBEHHOM apryMEHTAIUEH M CaMOCTOSTEIBHO ITOTYYCHHBIMHU JTAHHBIMH.

7. YmMenue CO31aBaThb, IPUMCHATDL U Hp606paSOBLIBaTB 3HAaKM U CUMBOJIbI, MOACIN U CXCMbI IJIA1
PCUICHUA y‘lC6HBIX K IIO3HABAaTCJIbHBIX 3a1a4. O6yqa101111/n71c;1 CMOXKCT:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEIMET U/UIIU SIBJICHUE;

e ONpEAEIATH JOTMYECKUE CBA3H MEXKIY IPEAMETaMH W/WIH SBICHUSAMHU, 0003HAYATh TaHHBIC
JIOTHYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

e CcO03/1aBaTh aOCTPAKTHBIN WM pealIbHBIA 00pa3 MpeaMeTa 1/iiTd sIBIICHHS,

e  CTPOMTbH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 3a7a4l /UM crioco0a ee peleHus;

e CO3/1aBaTh BepOabHBIE, BEIECTBEHHBIC M HH()OPMAIIHOHHBIE MOJIEIIH C BBIICIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA JUIsl ONPEEIeHUs Crioco0a peleHus 3a/1auu B
COOTBETCTBUU C CUTYaLIMEN;

e MpeoOpa3oBBIBATH MOJIENH C IIETBIO BBISABICHHS OOIIMX 3aKOHOB, ONPEACIAIONINX TaHHYIO
MPEAMETHYIO 00J1aCTh;

e MEPEBOJAUTH CIOKHYIO IO COCTaBy (MHOT0ACIEKTHYIO) HHPOPMALIHIO U3 TpapUUeCcKOro Win
(hopMaTn30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHS B TEKCTOBOE, 1 HA00OPOT;

e CTPOMTbH CXEMY, AITOPUTM JAECUCTBUS, UCIPABIATH WIM BOCCTAaHABJIMBAaTh HEN3BECTHBIN paHee
ITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

e CTPOMTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

e  AHATU3UPOBATH/pe(IEKCUPOBATH OMBIT Pa3pabOTKU U peanu3alii yaueOHOro MpoeKTa,
UCCleI0BaHMs (TEOPETHYECKOT0, SMIIMPHUUECKOT0) Ha OCHOBE MPEI0KEHHOM MPOOIEeMHOM
CHUTYAIlUH, TIOCTABJICHHOH [IEJIHM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3yibTaTa.

8. CwmbicnoBoe ureHne. OOyJarOIUNACs CMOKET:

e HAXOJUTh B TEKCTE TpeOyeMyt0 HHPOPMAIIHIO (B COOTBETCTBUHU C LENISIMHU CBOEH EATEIbHOCTH);
e  OPHEHTHPOBATHCS B COAECPKAHUM TEKCTA, IOHUMATh IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHUPOBATh
TEKCT;

9. PazBuTHE MOTHBAIIMH K OBIAJICHUIO KYyJIbTYpPOW aKTUBHOTO UCTIOJB30BAHUS CIIOBAPEH U APYTUX
MMOUCKOBBIX crcTeM. OOyJaronuics CMOXKET:

e OIpCACIATH HGO6XO)II/IMBI€ KIIFOYCBEIC ITOMCKOBBIC CJIOBA U 3AITPOCHI;
e OCYyHIECTBJIATH BSaHMO)IeﬁCTBHe C JJICKTPOHHBIMU IMOMCKOBBIMH CUCTEMaMHU, CIIOBAPSMHU,
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(I)OpMI/IpOBaTB MHOKCCTBCHHYIO BBIGOpKy 13 MOUCKOBBIX UCTOYHHUKOB IJI51 O6I>CKTI/IBI/I33.I_II/II/I
pe3yIbTaTOB MOKCKA;
COOTHOCHUTD IMOJTYYCHHBIC PC3YJIbTAThI IOHUCKA CO cBOCH ACATCIIBHOCTBIO.

KommyHukatusubie YY /|

10.YMenne opraHu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESITENLHOCTD C YUUTEIEM U
CBEpCTHHKAMMU; padOTaTh MHAUBHIyaTbHO U B TPYIIIE: HAXOIUTH 00IIee PEelIeHNnE U pa3periaTh
KOH(QUINKTBI HA OCHOBE COIIACOBAHUS MO3ULUHI U y4eTa HHTEpECcOB; GOPMYIHPOBATh,
apryMEHTHPOBATh M OTCTAaUBaTh CBO€ MHeHHE. OOyUaromunics: CMOXKET:

11.

12.

OTIpE/ICIISATH BO3MOXKHEIE POJIM B COBMECTHOM JIEATEIIHbHOCTH;

UTPaTh ONPEACIECHHYIO POJIb B COBMECTHOM JIeATEIbHOCTH;

MPUHUMATH MTO3UIUI0 COOECETHNUKA, TOHUMAsI IO3UIIUI0 IPYTOTo, pa3inyaTh B €r0 PeUr: MHEHUE
(TOuKy 3peHus ), J0Ka3aTeIbCTBO (ApryMeHThI), (haKThI; TUTIOTE3bl, aKCHOMBI, TCOPHH,
OTIPECIISATh CBOM JICHCTBUS U ICHCTBUS apTHEPA, KOTOPBIE CITIOCOOCTBOBAIN WIIH
MPEMSITCTBOBAJIM MPOJTYKTUBHOM KOMMYHHKAIUH;

CTPOUTH IMO3UTHUBHEIC OTHOIICHUS B TIpOIecce YIeOHOM U TTO3HABATEILHOM JISATEIIFHOCTH;
KOPPEKTHO M apryMEHTHPOBAHO OTCTaWBaTh CBOIO TOUYKY 3PEHHUS, B AUCKYCCUU YMETh BBIIBUTaTh
KOHTPApPryMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BIJACHHEC MEXaHH3MOM SKBUBAIICHTHBIX
3aMeH);

KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM ITPU3HABATH OMTHOOYHOCTh
CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €r0;

npeyiarath AIbTEPHATHBHOE PEIICHHE B KOH(DIUKTHON CUTYyaIlHH;

BBIIETISITH OOIIYIO TOUKY 3PEHHS B IUCKYCCHH;

JIOTOBAPUBATHCS O MPABUIIAX U BOMPOCAX JIJIsi OOCYXICHHUS B COOTBETCTBHH C TIOCTABIICHHON
repen rpyImnou 3ajgayen;

OpPraHHU30BBIBATH YUEOHOE B3aUMOJICHCTBHE B TPYIIIE (OMPEACNIATh O0ITHE e, pacpeeiiaTh
pOIH, I0TOBAPUBATHCS IPYT C APYTOM U T. 1.);

YCTPaHATh B paMKax JHAJIOTa Pa3phIBbI B KOMMYHUKAIIUH, 00YCIOBICHHBIC
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI cOOECeTHHKA 3a7auu, (POPMBI UITH COACPIKAHUS
JUaJIora.

YMeHue 0CO3HAHHO MCIOB30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBUU C 33/1a4eii KOMMYHUKAIIUN
AJIg BBIPpA’)KCHUA CBOMX YYBCTB, MEICIIEN U HOTp€6HOCT€I\/'I JJI TNTAaHUPOBAHUA U PETYIALNA cBOEH
JeSITeNIbHOCTH; BIIaJIHHE YCTHON M MHUCbMEHHOM pedbi0, MOHOJIOTUYECKOW KOHTEKCTHOM Peyblo.

OO0yuaromuiicsi CMOXKET:

OTpEeIENATh 3a/1a4y KOMMYHHUKAIIUU U B COOTBETCTBUU C HEH OTOMpaTh peUeBhIE CPEJICTBA,
MIPUHUMATD PEIlIeHUE B XO/I€ JUAIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

JIeJIaTh OLEHOYHBIN BBIBOJI O JOCTHKEHUH LIEJIM KOMMYHHUKAIMA HEMOCPEACTBEHHO MOCIIE
3aBepIICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBHIBATH €TO.

dopMUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BAaHUS UH(OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (panee — MUKT). Yuammuiica cMmoxer:

L[eJIeHANPaBICHHO UCKaTh U UCII0JIb30BaTh HH(OPMALIMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
pelieHrs yueOHbIX U MPaKTUYeCcKuX 3a/1ad ¢ nomouibio cpeacts UKT;

BBIOMPATH, CTPOUTH U UCIIOJIb30BaTh aJIeKBATHYI0 HH(POPMALMOHHYIO MOJIENb Ul Iepeaayun
CBOMX MBICJIEH CpeCTBAMH €CTECTBEHHBIX M (POPMATIbHBIX S3bIKOB B COOTBETCTBUU C YCIOBUSMU
KOMMYHHUKAaIUU;
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. BBIACTIATH I/IH(bOpMaI_[I/IOHHblf/'I ACIICKT 3aJa4u, OIICPUPOBATH JaHHBIMHU, UCITI0JIB30BATH MOACIIb
pelIeHus 3a/1a49u;

. HCIOJIb30BAaTh KOMIIBIOTCPHLIC TCXHOJIOTUN (BKJIIO‘-IaSI BBIGOp aJCKBAaTHBIX 3a1a4€
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AIAPATHBIX CPEJCTB U CEPBUCOB) VIS PEIICHHS
I/IH(bOpMaI_[I/IOHHLIX U KOMMYHUKAIIMOHHBIX y‘IGGHbIX 3ajJa4, B TOM 4YHUCJIC: BIYUCIICHHUC,
HalVCaHUe MMCEM, COUMHEHUH, T0KJIaI0B, peepaToB, CO31aHHUE IPE3CHTANN H IP.;

e  HCHOJB30BATh MHPOPMAIIUIO C YUETOM 3THUYECKHUX M IPABOBBIX HOPM;

e CO37aBaTh HH(OPMALMOHHBIE PECYPCHI PA3HOTO THIIA U JJISl Pa3HbIX ayIUTOPUH, COOI0OIATh
MH(OPMALIMOHHYIO TUTHEHY U MpaBHia HHPOPMAITMOHHOW O€30MaCHOCTH.

5. Coaep:xxanue yueOHOTI0 npeamera

Copneprxanne KypcoB MaTeMaTHKH 5—6 KIaccoB, anreOpbl U reoMeTpun 7—9 KinaccoB 00beTUHEHO
Kak B HCTOPMYECKH CJIOXKUBIIMECS JIMHUM  (4WCIIOBas, ainreOpanueckas, TIeoMeTpudeckas,
¢byHKIMOHATBHAS W Jp.), TaK U B OTHOCHTEIHHO HOBBIE (CTOXAcTUYECKas JUHHS, «peallbHas
MareMaTukay). OTIebHO IPEICTABICHBI JIMHUS CIOKETHBIX 33/1a4, HCTOPHYECKas JINHHS.

Dnemenmut meopuu MHOJicecme u MaAMemMamuydecKkoil 102uKu

CornacHo ®I'OC ocHOBHOTrO 00111€T0 00pa30BaHus B Kypc MaTeMaTUKU BBeJleH pasnen «Jlorukay,
KOTOpBIM HE MpEArnoiaraeT JOMOJHUTEIbHBIX YacOB HA M3YYCHHHM W BCTPAUBAETCS B PAa3IMYHBIC TEMbI
KypCOB MaTEeMaTHKH U HH(POPMATHKH H MIPEABAPSETCS O3HAKOMIICHUEM C AJIEMEHTaMU TCOPUH MHOXKECTB.

MHo:kecTBa U OTHOLIEHUS] MEKIY HUMU

MHOX€ECTBO, Xapakxmepucmuieckoe CE0UCME0 MHONCecmed, 3IEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, OeckoHeuHoe MHuodcecmeo. IlogmHOkecTBO. OTHOIIEHHWE TNPUHAMICKHOCTH, BKIIOUCHUS,
paBeHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJaHUSl MHOXECTB, PACNO3HABAHUE NOOMHONCECME U
91eMEHMO8 NOOMHOIICECME C UCNONIb30BAHUEM KPY20os8 Diliepd.

Onepauuu HAJ MHOKECTBAMM

[lepeceuenne u OOBENMHEHHWE MHOXECTB. PasHocmb MHOJCecm8, OONOJIHEHUe MHONCECmEd.
Humepnpemayus onepayuii Ha0 MHOICECMBAMU C NOMOUBIO KPY208 Jiiiepda.

DJ1eMeHTBI JIOTUKH

Onpenenenne. YTBepxkaeHus. AKCHMOMBI M TeopeMbl. [lokaszarenbcTBo. JloKazaTrenbcTBO OT
npotuBHOTro. Teopema, oOpaTtHas ganHoi. [Ipumep u KoHTpIIpUMED.

Bricka3biBaHusA

VIcTUHHOCTD U JIOKHOCTbh BbICKa3bIBaHUSA. CnodicHble u npocmvie gvickazvieanus. Onepayuu Hao
BbICKA3bIBAHUAMU C UCNONb30BAHUEM JNOSUYECKUX CBA30K: U, UlU, He. YcClo8Hvle BblCKA3bIBAHUS
(umnauxayuu,).

Cooeporcanue Kypca mamemamuku 8 5—6 Knaccax

HarypanbHble unciia 4 HyJIb

HarypanbHblii psii 4uces U ero CBoicTBa

HatypanbHoe 4dHCIO, MHOXECTBO HATypaJbHBIX YHCET W €ro CBOWCTBA, HU300paxKeHHe
HATypaJbHbIX YMCEN TOUYKAMU HA YHCIIOBOW MpsMoil. Mcronp30BaHMEe CBOWCTB HATypajbHBIX YUCET MPU
pELIECHNH 3a/1a4.

3anuch ¥ YTeHHE HATYPAJIbHBIX YHCe

Paznmuune mexny uudpoin u uyncnom. [lo3unmoHHas 3amuch HATYpadbHOTO YHCIA, TTOMECTHOE
3Ha4YeHHE MUQPHI, Pa3psabl U KJIACCHI, COOTHOIICHHE MEXKTY IBYMsI COCETHUMH Pa3psITHBIMU €TUHUTIAMU,
YTEHUE U 3alMCh HATYPaJIbHbIX YHUCEIL.

OxpyriieHue HATYPAJIbLHbIX YHCeJ

Heobxonumocts okpyriienus. [IpaBuio okpyriieHust HaTypalbHBIX YUCEIL.

CpaBHeHMe HATYpPaJIBHBIX YHcesl, CPaBHeHHe ¢ yucaom 0
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[TonsiTHE O CpaBHEHWHM 4YHCEN, CPABHCHHE HATYPAJIbHBIX YHUCENl JIPYr C JAPYTOM U C HYJEM,
MaTeMaTH4YecKas 3alKuch CPaBHEHHI, CIOCOOBI CPAaBHEHMSI YU CEIL.

JleHCTBHA ¢ HATYPAJLHBIMH YHUCJIAMHU

CrnosxeHue ¥ BbIYUTaHUE, KOMIIOHEHTHI CJI0KEHUS U BBIYUTAHUS, CBA3h MEKAY HUMHU, HAXOK/ICHHE
CyMMBI W Pa3HOCTH, M3MEHEHUE CYMMBI M Pa3HOCTH NpPH HM3MCHCHHHM KOMIIOHEHTOB CJIOXKEHUS U
BBIYUTAHUS.

YMHOKEHUE U JIeTICHHE, KOMIIOHEHThl YMHOXCHHS U JICJICHUSI, CBSA3b MEXKIy HUMHU, YMHOKCHHUE H
CIIO)KEHHE B CTOJOUK, JIEJICHHE YTIOJKOM, MPOBEpKa pe3yjbTara C MOMOIIBIO MPUKHAKH U OOpPaTHOTO
JEUCTBUA.

[lepemecTUTENBHBIA U COYETATENIbHBINA 3aKOHBI CIOXKEHHS U YMHOXEHHS, PacIpeleanTeNbHbIN
3aKOH YMHOXXCHHS OTHOCHUTENBHO CIIOXKECHHUS, 000CHOBAHUE AN2OPUMMO8 GbINOIHEHUs APUPMEMUYECKUX
Oeticmauil.

CTemneHb ¢ HATYPAJbHBLIM MOKAa3aTeJIeM

3anuch 4Yuciaa B BHJAE CYMMBI Pa3psAIHBIX CJaraéMbIX, IMOPSJIOK BBIIOJHEHUS JEHCTBUII B
BBIPKEHUSIX, COJICPIKAIINX CTEIICHb, BRIYUCICHIE 3HAUCHUN BBIPAKCHHM, COJIEPKAIINX CTCIICHb.

YucnoBble BbIPpAKEeHUS

UucmoBoe BEIpaKEHUE U €T0 3HAYCHUE, MTOPSIOK BBIMTOJTHCHUS JCHCTBHIA.

JlejieHHe ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOYKECTBE HATYpaJIbHBIX YHUCEIN, CE0UCMBA OeleHUs C OCMAMKOM.
[IpakTudeckue 3a/1a4 HA JEJIEHHUE C OCTATKOM.

CpoiicTBa ¥ IPU3HAKH €TUMOCTH

CBOWCTBO AETUMOCTH CyMMBI (pazHocTu) Ha yucio. [lpusnaku genumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu denumocmu na 4, 6, 8, 11. /loxazamenvcmeo npusnaxoe oearumocmu. PelieHne mpaKTHYECKUX
3a/1a4 ¢ MPUMEHEHUEM IPU3HAKOB JETUMOCTH.

Pa3nokeHue 4yHCiIa HA POCThIE MHOKUTETH

[IpocTeie u cocTaBHbIE YUCHA, peuemo Ipamocghena.

PazyioxkeHre HaTypaJlbHOTO 4HCIIAa HAa MHOXHUTEIM, DPA3JIOKCHHE Ha IPOCThIC MHOKHTEIH.
Konuuecmso oOenumeneii uucna, aneopumm pasiodceHus Yucia HA Npocmvle MHONCUMENU, OCHOBHASL
meopema apugmemuxu.

Anredpanyeckne BbIPaKeHUs

Hcnons3oBanne OYKB Il OOO3HAYCHWS 4YHCEN, BBIYUCIICHWE 3HAYCHHUS alreOpandecKkoro
BBIpQKCHUS, TMPUMEHEHHE alreOpandecKuX BBIPAKEHUN IS 3amMUCH  CBONCTB apuU(METHUYECKHX
NefcTBUM, MpeoOpa3oBaHne aIreOpanvyeckuX BbIpaXKEHH.

JleJMTe/ 1M M KpaTHbIE

Jlenutens u €ro CBOMCTBA, OOIINIA IETUTENh IBYX U OoJiee Yncest, HauOOIbIIUM 00U ASITUTENb,
B3aMMHO IIPOCTHIC YHCIa, HAXOXKIEHUE HauOombIero oodmiero aenutens. KpaTtHoe u ero cBoiicTsa, olriee
KpaTHOE NBYX W Oojiee 4mMceln, HauMMEHbIee oOIee KpaTHOE, CIOCOOBl HAaXOXKIECHUS HAWMEHBIIETO
00111ero KpaTHoro.

Jpoou

OObIKHOBEHHBIE IPO0H

Hons, yactb, ApoOHOE uucio, apods. [IpobHoe uncio kak pesyapTaT AeneHud. [IpaBunbHble U
HEeMpaBUIbHBIE TPOOH, CMEIIaHHAS JPOOh (CMEIIaHHOE YHCIIO).

3anuch HATypalpHOTO 4YHCIa B BUIE ApoOM C 3aJaHHBIM 3HAMEHaTesleM, MpeoOpazoBaHUE
CMENIaHHOM IpoOU B HEMPABWIBHYIO IPOO0b U HA00OOPOT.

[TpuBenenue apobeii k 00eMy 3HaMeHaTen0. CpaBHeHHE 0OBIKHOBEHHBIX JIPOOEH.

CrnoxxeHWe W BBIYMTAHWE OOBIKHOBEHHBIX JpoOciH. YMHOXKCHHE W JICJICHHE OOBIKHOBCHHBIX
IpoOeii.

ApudmeTrnueckue JeHCTBHUS CO CMEIIaHHBIMU IPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvbl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCEU.

JecsaTH4YHBIE IPOOH
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Ilenas u papoOHast uacTH jecsaTHYHOW Jpobu. IlpeoOpasoBaHue IeCATUYHBIX JpoOeil B
oObIkHOBeHHBIC. CpaBHEHHE JECATUYHBIX ApoOeit. ClloKeHWe ¥ BBIYUTAHUE JCCSITHYHBIX TPOOEH.
OxpyrieHrue AeCSITHYHBIX ApoOel. YMHOXKEHHE W JIeCHHE NECATHUHBIX Ipobeil. [Ipeobpazosanue
00bIKHOBEHHBIX Opobeli 8 Decsimuutble Opoou. Koneunvie u beckoneunvie decssmuutvle Opoou.

OTHoueHne ABYX YHcCe

MacmTab Ha mmane u kapre. [Ipomopuuu. CBoHCTBa MPOMOPIHM, TPUMEHEHUE MPOTOPIUNA H
OTHOLLIEHUH IIPU PELIECHUU 3a/1a4.

Cpennee apugmMeTnyeckoe qyuceJi

Cpennee apupmerudeckoe nByX uucell. M300pakeHue cpenHero apupMeTHIeCKOro IBYX YHUCEI
Ha YKCJIOBOM mpsMoil. Permenune mpakTHueckux 3ajady C NMPUMEHEHHEM CpEIHEro apu(MeTudyecKkoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHBI

[lonsitue mponeHTa. BbluucieHwe MPOLEHTOB OT YMCIA M YKCIA [0 HM3BECTHOMY IIPOLICHTY,
BBIPQ)KCHHME OTHOIIEHUS B IPOLIEHTAX. PenieHne HeCI0AKHBIX MPAKTUYECKHUX 3a/1a4 C IPOLIEHTAMM.

JAnarpamMmbl

Cronbyarble U KpyroBble nuarpammbl. M3prnedenune mHpopManuu U3 auarpamm. Mzoopasicenue
ouazpamm no Yuci08biM OaAHHLIM.

PanunonajJbHBIE YHCIA

IHono:xkuTENbHBIE M OTPULATEIbHBIE YHCJIA

N3o00paxeHne yucen Ha YUCIOBOM (KOOpAMHATHOM) npsamoi. CpaBHeHHe yucel. Moaymb 4ucha,
Tr€OMETpUYECKasi MHTEpIpeTanus MOAYJs 4yucia. JIeHCTBUSA € TOJIOKUTEIBHBIMH U OTPUIIATEIILHBIMU
yuciamMu. MHOXKECTBO LENbIX YHUCEIL.

IlonsiTue 0 panuMoHAJBLHOM uMcie. [lepsuunoe npeocmasnenue 0 MHOMCECMEE PAYUOHATLHBIX
yycen. JIeWCTBUS C pallMOHAJIBbHBIMU YHCIIAMH.

Pemienue TeKCTOBBIX 33124

EauHunbl u3MepeHuii: JUIMHBI, IJIOMAAN, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBHUCUMOCTH
MEXy €IMHHUIIAMU U3MEPEHHS KKI0M BETUYMHBI. 3aBUCUMOCTH MEXK]ly BETUYMHAMU: CKOPOCTh, BpEMSI,
paccTosiHue; IPOU3BOJUTEIBLHOCTD, BpeMs, paboTa; 1leHa, KOJIMYECTBO, CTOUMOCTD.

3apaum Ha Bce apudMeTHUECKHUE AelHCTBUA

Pemennie TekcToBbIX 3amau apudmeTHueckum crmocobom. lcmonbp3oBanue Ta0NMI, CXEM,
YepTexken, APYruX CPeACTB MPEACTABICHUSI TaHHBIX MPU PEIICHUH 3aa4H.

3agaun Ha IBMKeHHe, pa00Ty M MOKYIIKH

Pemenne HecnoXXHBIX 3a/lad Ha JBIKEHHE B MPOTHUBOIOJIOKHBIX HAMpPABICHUSIX, B OJIHOM
HaIlpaBJI€HUH, JIB)KEHHE IO PEeKe MO TEYEHHWI0 U NPOTHUB TeueHHs. PelleHune 3a1ad Ha COBMECTHYIO
pabory. [Ipumenenue apobeit mpu pereHuu 3aaad.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenue 3a1au Ha HAXOXK/IEHNE YAaCTH YMCIIA M YKCIIA 110 €ro YacTH. Pemenne 3a1a4 Ha IPOIICHTHI
u gonu. [Ippumenenne nponopiuii npyu penieHnu 3aaay.

Jloruyeckue 3a1a4u

Perienrie HECNMOXXHBIX JIOTUYECKUX 3ajad. PeuieHue nocuueckux 3a0ay ¢ nomowpro 2pagos,
maobauy.

OcHoBHbBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a7a4: apudMeTHIECKH, TepeOop BapHaHTOB.

HarsnsaaHas reometpus

Ourypsl B oKpyxkatoiieM mupe. Harnsausle npeacrapneHuss o Gurypax Ha IJIOCKOCTH: TpsimMas,
OTPE30K, JIy4, YroJjl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTh, KpyT. UeThIpeXyroibHUK, TPIMOYTOJIbHHUK,
kBazpar. TpeyronsHUK, 6udbl mpeyeonvhuxos. Ilpasunvuvie mrocoyeonrsruky. N300pakeHne OCHOBHBIX
reoMeTpuueckux Guryp. Bzaumnoe pacnonodcenue 08yx NpsAMbIX, O08YX OKPYICHOCHMEU, NpAMOU U
okpyacHocmu. JImnHa oTpeska, JIoMaHoW. EnuHuuel usmepenus amHbl. [locTtpoeHne orpes3ka 3aJaHHOU
JuvHbL. Buasl yrioB. I'pamgycHas Mepa yrima. M3MmepeHne M NOCTpOEHHE YIIOB € IMOMOIIBIO
TpaHCIIOPTHPA.
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[Tepumerp wmHOTOyrosbHHKA. [loHsATHE mMomEanu (GUTYpBI;, E€IUHUIBI WU3MEPEHHS TLIOMIAIH.
[Inomane mpsiMoyrosibHHMKA, KBaapaTa. [IpuOmmkeHHOoe Hu3MepeHue IUIomanu (GUryp Ha KieTyaTou
Oymare. Pagnosenukue gueypbi.

Harnsigaele mpencTtaBieHHs O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajulefienumnesa, npusma,
nupamua, map, cepa, konyc, mumHAp. M300pakenne mpocTpaHCTBEHHBIX huryp. Ilpumepst ceuenuil.
Mmnozoepannuku. Ilpasunvrvle mHoeoepanHuku. IlpuMepsl pa3BepTOK MHOTOTPAaHHHUKOB, IIJIMHApPA U
KOHYca.

[TonsiTne o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapajuieienuIesa, Kyoa.

[Tonsitie o paBeHcTBe ¢uryp. LlenTpanbHas, oceBas U 3epxanbhas cumMmerpun. M3o0pakeHue
CUMMETPUYHBIX QUTYP.

Pemenune npakTHueckux 3ajad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.

HcTopusa maTeMaTHKH

Tossnenue yugp, 6yks, ueponughoe 6 npoyecce ciema u pacnpeoeneHus npooykmos Ha /[pesnem
brusicnem Bocmoke. Ceazb ¢ Heonumuueckoti pegonoyuetl.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosaenenue oecamuunou 3anucu 4ucei.

Poowcoenue u pazsumue apupmemuxu namypanvnvix uucen. HOK, HOJ, npocmeie uucaa.
Pewemo Spamocghena.

Tlosenenue Hya u ompuyamenvbHuIX yucen 8 mamemamuke opesHocmu. Ponv /Juogpanma. [louemy

(~1)(-1)=+12
lpobu 6 Basunoune, Ecunme, Pume. Omxpoimue oecaimuunuix opobeu. CmapurHbvle cucmemsl mep.
Hecamuunvie Opoou u mempuueckas cucmema mep. JI. Maznuyxuil.

Cooeporcanue Kypca mamemamuku 6 7-9 knaccax
Aureopa

Yucaa

HartypaiabHble 4mcaa. HexoTopele CcBOMCTBA MHOXECTBA HATYPAIBHBIX 4YHCEN. Y CIOBHE
pa3pelIMMOCTH YPaBHEHHMs BUJa a + X = B BO MHOXKECTBE HATYPAJIbHBIX YHCEIL.

Heabie umcaa. HexoTopsle CBOMCTBA MHOXKECTBA LENBIX 4YHCENI. YCIOBHE pPa3pelIMMOCTH
YPaBHEHUs BUJIA aX = B BO MHOXKECTBE LEJIBIX YHCEIL.

PanuonaJibHbIE YHCJIA

MHoXecTBO  panuoHaimbHBIX uucesn. CpaBHEHHE palMOHANbHBIX uHcen. JledcTBus c
panMoHaIbHBIMU YUCTIaMU. [Ipedcmasnenue payuoraibHo20 Yucia 0ecimuiHol 0poosio.

HppanuoHajbHble YHCIA

[TonsiTue wppanuoHanbHOrOo 4Mcia. Pacro3HaBaHWE HppalMOHAIBHBIX uncen. IIpumepsl

J0Ka3aTenbeTB B anreOpe. MppallMoHaJbHOCTh 4HMCIIa \/E IIpumenenne B reomerpuu. Cpasnenue
uppayuoranbHulx yucen. Muosicecmso oeticmeumenbhblx yucei.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

YucioBble 1 OyKBeHHbIE BbIPAKEHHSA

Beipaxkenne ¢ mnepeMeHHOW. 3HaueHWe BblpaxkeHHs. IloxcraHOBKa BBIpa)KEHHH BMECTO
MEPEMCHHBIX. I[OHyCTI/IMI)IG SHAYCHHA IICPEMCHHBIX, BXOOAIIUX B anre6panquKI/Ie BbIPAXKCHUS.

Henble BeIpaeHus

CreneHnb ¢ HaTypaJdbHBIM M HYJIEBBIM IOKa3aTesleM U ee cBoiicTBa. [IpeoOpa3zoBaHus BbIpaXKeHUH,
COJIEpIKAIMX CTETNIEHH C HATYpaJIbHBIM I10Ka3aTeleM.

OpnowneH, MHorowieH. CreneHb oaHOwIeHa. JleMcTBHS C OJHOUYIEHAMH M MHOTOYJIEHAMH
(cmoxeHue, BBIUMTAHUE, YMHOKEHUE). POpMyibl COKpPALIEHHOIO YMHOXEHMS: Pa3HOCTb KBaJIpaToB,
KBaJIpaT CYMMBI U Pa3HOCTH, KyO CyMMbI U KyO pa3HOCTH JIBYX BbIpakeHUH. Pa3nokeHne MHOTOYIeHa Ha
MHOXHUTEIM: BBIHECEHHUE OOILNEro MHOXHTENS 3a CKOOKH, epynnupoeka, npumeHeHue @opmyn
CcoKpawjenno2o ymuooicenus. Keaopammuwiii mpexunen, paznodcenue Keaopamuo2o mpexuieHa Ha
MHOCUMENU.

J{poOHO-panMoHa/IbHbIE BIPAKEHUSA
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Crenenp ¢ nenbiM mnokaszareneM. IIpeoOpasoBanue ApOOHO-TMHEHHBIX BBIPAKCHUMN: CIOXKEHUE,
YMHOXXCHHE, JeJeHue. Aneebpauueckas Opobwb. Jonycmumvie 3HaAueHUs: NepeMeHHbIX 6 OpOOHO-
payuonanvhvix evipadcenusx. Cokpawenue aneceopauueckux opoodei. Ilpusedenue ancedpauyecKux
opobell Kk obwemy 3namenamento. [elicmeus ¢ aneedopauveckumu OpooOAMU: CILOJCEHUe, BbIYUMAHUE,
VMHOdCEHUe, 0eNleHue, 6036e0eHUe 8 CIeneHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

Apudmerndeckuii kBaapaTHbIii KopeHb. [IpeoOpa3oBaHue BRIpaXKEHHH, COJEPIKAIINUX KBAIPATHBIC
KOpHHU: YMHOXKEHHE, JICJICHUE, BHIHECEHUE MHOXKHUTEINS W3-TI0J1 3HAKa KOPHS, HeCeHUue MHOMCUmes noo
3HAK KOPHSL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBAa YHUCIOBBIX pPaBEHCTB. PaBeHCTBO ¢ mepeMeHHOW. PaBeHCTBO
OYKBEHHBIX BbIpaskeHUH. T0oX1eCTBO, T0Ka3aTENbCTBO TOXKAECTB. [IpeoOpa3oBaHus BeIpaKEeHUH.

YpaBHeHus

[TonstTue ypaBHeHHsI W KOpHS ypaBHeHUs. [Ipeocmasnenue 0 pagHOCUTLHOCMU YPAGHEHULL.
Obnacmwb onpedenenus ypasnenus (001acmos OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenne nuHeNHBIX ypaBHeHUU. Jluwneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUH020 ypasHeHus. Pewienue TuHeliHblX ypagHeHUll ¢ napamempom.

KBaapaTHoe ypaBHeHHe H €r0 KOPHH

KBanparuble ypaBHeHus. HemonHble KBagpaTHble ypaBHEHHS. JIMCKpUMHHAHT KBaApaTHOTO
ypaBHeHus. Dopmyna KOpHEW KBaIpaTHOTO ypaBHEeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Peuienue KBaJpaTHBIX YpaBHEHUMN:MCHONb30BaHUE (OPMYNIBI ISl HAXOXKACHUS KOpPHEH,
epagpuyeckull mMemoo peuwienus, pa3iodiceHue HAa MHOXNcUmenu, noobop KOpHell C UCHOIb308AHUEM
meopemvl  Buema. Konuuecmeo KopHell K8AOpAMHO20 YPAGHEHUS 6 3A8UCUMOCMU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypaeuenus, ceooumvle K JUHEUHBIM U KE8AOPAMHBIM.
Ksaopammnuie ypasnenus c napamemponm.

Jpo0HO-palioHa/IbHbIE YPABHEHUS

Pemennie mpocTeiimux apoOHO-TMHEWHBIX ypaBHEHUUH. Peuwenue OpoOHO-payuoOHaIbHLIX
VPABHEHUII.

Memoowl pewienusi ypaeHeHuul: Memoovl PAGHOCUILHLIX NPeodpa3’08aHull, Memoo 3aMeHbl
nepemenHou, epaguueckuii memod. Hcnonvzosanue ceouicme )yHKyull npu peuleHuu ypasHeHull.

Tpocmetiwue uppayuonanshvie ypasuenus éuoa | f (x) =a, \/f (x)= \/g (x).

Ypasnenus suoa X" = d .Vpasnuenus 6 yenvix yucnax.

Cucrembl ypaBHeHHUH

VYpaBHeHHE ¢ AByMs NEpEeMEHHBIMU. JIMHENHHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMU. [Ipsamasn Kak
epagpuyeckasn unmepnpemayus TUHeHO20 YPAGHEHUsL C O8YMS NepeMeHHbIMU.

ITonsiTe cucTeMbl ypaBHEHHM. PellieHne cucteMbl ypaBHEHU.

Mertoabl penieHusi CUCTEM JIMHEHHBIX YpaBHEHUN C JBYMsl IIEPEMEHHBIMU: epaguyecKuti Memoo,
Memoo Codcenusl, METO 1 TOJICTAHOBKHU.

Cucmembvl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBa. (CBoOICTBa 4YMCIOBBIX HeEpaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPABEHCTB P 33/IaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporue M HecTporue HepaBeHCTBAa. (oracmb onpeodeneHus:
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelieHne nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenusi. Pewenue keaopamuwix HepageHcms. UCnoIb306aHue
ceolicme u epagura KeaopamuuHou @QYHKYuu, mMemoo UHMEPEAnos. 3anucb peueHus Keaopamuoco
HepaeeHcmea.
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Pewenue yenvix u 0pobHO-payuonanibHuIX HEpA8eHCmME MemoooM UHMEPEAI08.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM NIEPEMEHHOM. PellleHne cucTteM HEpaBeHCTB ¢ OHON NEPEMEHHOM:!
JTUHEHHBIX, k8adpamublx. VI300paxkeHre peleHus] CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MpsIMOW. 3amuch
pEIICHUS CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

IHousaTue pyHkumuu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUPOBAHME TMPEACTABICHUN O METaNpeAMETHOM
MOHITHH «KOOpPAWHATHIY. [loHATHE O (YHKIMM KaK COOTBETCTBHS MEXIY SJIEMEHTAMH MHOXKECTB.
CniocoObl 3amanus QYHKIHUNA: aHATUTHYECKHH, rpaduyeckuid, Tabauunblid. ['paduk Gyakmuu. [Tpumepsr
(GyHKIMH, TOTy4aeMbIX B IPOIECCE MCCIIEOBAHUS PA3IMUHBIX PeabHBIX MPOIECCOB U PEUICHUS 3a1ad.
3navenue GyHKIUM B Touke. CBoOWcTBa (QYyHKIMHA: 007aCTh OMpEEICHU, MHOYKECTBO 3HAUYCHHUM, HYIIH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, YemHOCMb/Heuemnocmy, TPOMEXKYTKH BO3PACTaHUA M yOBbIBaHUS,
HauOoJbllee U HauMeHblee 3HaueHus. Mcenenoanue GyHKIuu no ee rpaguky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvienocms ¢pynxyuu. Kycouno 3adanusie gynxyuu.

JIuneiinas pyHKuus

CpoiictBa u rpaduk nuHeiiHOW GyHKIUU. YTiIoBol koapdunueHt npsmoil. Pacmnonoxenue
rpaduKa JTUHEWHOW (YHKIMU B 3aBUCHMOCTH OT €€ yIJIoBOro koddduuueHTa u CBOOOJHOTO HiIEHA.
Haxooicoenue xoagpghuyuenmos nunetinoti @ynkyuu no 3a0aHHbIM YCLOBUAM: NPOXOACOEHUEe NPAMOU
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOUKY U
napanienbHol OaHHOU NPSIMOLL.

Keaaparuynas pyHkums

CaoiicTBa u rpaduk kBagpatuyHou ¢yHKIuM (napadona). Ilocmpoenue epaghuxa keaopamuuHo
Gynxyuu no moukam. HaxoxaeHWe HyJIeW KBaapaTUYHOW (QYHKIMH, MHONCECMBd 3HAYEHUI,
NPOMENCYMKOB 3HAKONOCHMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCHIU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CaoiicTBa QyHKIMH y = k y = —. I'nnep6omna.
X X

I'papuru ¢ynkyuii. Ilpeobpazosanue epagura pynkyuu y = f(x) 014 nocmpoenus epaguxos

gynryutl 6u0a y = af (kx+b)+c -

I'pagpuru gynryui y:a+L, y =x,y=3x: y=|x

X+b

ITocsenoBaTeIbHOCTH H POTPECCHH

UucnoBass mocneaoBareabHOCTh. [Ipumepbl 4MCIOBBIX MoOcheAoBaTeNbHOCTEH. beckoHeuHble
nocje0BaTeNbHOCTH. ApuMeTnyeckas INporpeccus MW ee cBoicTBa. ['eomeTpuueckas mporpeccus.
Dopmyna obwezo unena u cymmovl N Nepevix YieHO8 apuhmemudeckou u 2eoMempuideckol npoepeccui.
CXOO}IM/;CI}ZC}I ceomempudecKas npoepeccusl.

Pemienne TekcToBBIX 32124

3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA

Pemenune TtekcToBBIX 3amad apudmerndeckuMm crocodboMm. Mcmonp3oBaHue TabmuL, CXeM,
4epTEXKEH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPHU PEILICHUN 3aJauH.

3agauu Ha IBMKeHHE, PA0OTY U NOKYNKH

AHaiu3 BO3MOXHBIX CHUTYyalldii B3aWMHOTO pAacIOJIOKEHUS OOBEKTOB MpPH HUX JIBUKEHHUH,
COOTHOIIEHHS] 00bEMOB BBINIOJIHAEMBIX padOT IPU COBMECTHOM paboTe.

3agaum Ha YacTH, 101, IPOLEHTHI

Pemenue 3a1a4 Ha HaXOX/I€HUE YaCcTH YKCIIa M YUCIIA M0 ero yacTH. Pemenue 3a1a4 Ha MPOLIEHTHI
u ponu. [Ipumenenne nponopuuii Npy pelIeHUH 3a1a4.

Jlornueckue 3agauu

Pemenue noruueckux 3anau. Pewenue no2uieckux 3a0a4 ¢ nomMowsio epaghos, maobauy.

OcCHOBHBIE METO/IbI pellleHUs1 TEKCTOBBIX 3a/Ja4: apudMeTHIecKuii, anredpandeckuid, mepedop
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BapUaHTOB. [lepguunvle npeocmasieHusi 0 Opy2ux Memooax peuwlenus 3a0ay (2eomempuyecKue u
epaghuueckue memoowt).

CTaTUCTHUKA U TeOpUS BEPOATHOCTEN

CraTrucruka

TabnmuuHoe u rpaduyeckoe MpencTaBleHHE NaHHBIX, CTOJIOYAThle M KPYroBBIE IUArpaMMBl,
rpaduky, TpUMEHEHHEe AuarpaMM M TpaduKOB [ OMHCAHMSI 3aBUCUMOCTEH pealbHbIX BEJIUYUH,
u3BleueHne wuHpopMaMM W3 TaOmuI, auarpaMM U TpadukoB. OnucaTeNbHbIE CTAaTUCTHYECKUE
MOKa3aTelIu YHCIOBBIX HAOOPOB: cpenHee apudMeTHUecKoe, Mmeduara, HauOoIblllee W HaWMEHbIIee
3HaueHUs. Mephl pacCenBaHUs: pa3Max, OUCHePCUs U CIMAHOAPMHOe OMKIOHEHUe.

CnydailHass  W3MEHYMBOCTb. V3MEHUYMBOCTH IpuU  uU3MepeHusix. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cuayuaiinbie cOOBITHS

CrnyualiHple ONBITBI  (9KCIIGPUMEHTHI), JJIEMEHTApHBIC CIIy4aillHbIE COOBITHS  (MCXOJBI).
BepositHocTH 351emeHTapHbIX coObITHI. COOBITHS B CITyYalHBIX SKCIIEPUMEHTaX U OJaronpusTCTBYIOIIHNE
JJIEMEHTapHbIE COOBITHS. BeposTHOCTH — ciay4aHbIX cOObITHH. ONBITHL €¢  PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITUAMU. Kiaccuueckue BepOATHOCTHBIE OIBITHI C HCIOJIB30BAHMEM MOHET,
KyOuKoB. [Ipeocmaenenue cobvimuti ¢ nomowwto ouazpamm inepa. lIpomueononoxcruvle cobvimus,
o0veounenue u nepeceyerue coovimuu. Ilpasuno cnoocenus eeposmuocmeti. CryuatiHvlii 66100p.
IIpeocmasnenue sxcnepumenma 6 6ude depesa. Hezasucumvle cobvimus. Ymuoowcenue geposmuocme
Hesagucumvlx — codovimuii. Ilocnedosamenvuvie  Hezasucumvle ucnoimanus. IlpencraBienue o
HE3aBUCHUMBIX COOBITHSX B KU3HU.

Dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanoéxu, gaxkmopuan uucna. Couemanus u YUCIO COYEMAHULL
@opmyna yucna covemanuu. Tpeyeonvnux Ilackana. Onvlmsl ¢ OONLUWUM YUCIOM PABHOBOIMONCHBIX
IIeMeHmMapHblx coobimull. Buluucnenue eeposmmuocmeri 6 onvlmax ¢ npumeHeHuem KOMOUHAMOPHBIX
dopmyn. Ucnvimanua bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuti 6 cepuu UCnblmaHuil
bepuynnu.

Cryuaitnle genuuunsl

3nakomcmeo co CAy4auHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX CIYYAUHbIX
senuuuH. Pacnpeodenenue seposmuocmei. Mamemamuueckoe odcuoanue. Ceolicmea mamemamuiecko2o
oorcuoanus. Ilowamue o saxome Oonvuwiux uucen. HMsmepenue eeposmuocmeti. llpumenenue 3axoua
OonbUWUX YUCeN 8 COYUONO2UU, CMPAXOB8AHUU, 8 30PABOOXPAHeHUU, obecneyeHuu 0Oe30nacHocmu
HACeNeHUs 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomeTpusa

I'eomeTpuueckne purypsi

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MHUpe

['eomerpuueckass ¢urypa. @PopmMupoBaHuE MPEACTABICHUI O METanpeAMETHOM MOHSITHH
«purypay.

Touka, NnUHUSA, OTPE30OK, NpsMas, Jyd, JIOMaHas, IJIOCKOCTb, Yroiyl, OHMCCeKTpHca yria U ee
CBOWCTBA, BU/bI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummertpusi reomeTpudeckux guryp. LlenTpanbHas ciMMeTpHsi TEOMETPUUECKUX QUTyp.

MHOroyroJbHuKH

MHOTroyrojapHHUK, €ro 3J€MEHTHI U €ro cBoicTBa. Pacro3HaBaHHE HEKOTOPHIX MHOTOYTOJBLHUKOB.
Buinyknvie u negvinyknvie mrnoeoyeonvruuxu. IlpaBuiibHbIe MHOTOYTOJIbHUKH.

Tpeyronbuuku.  Beicota, Menuana, OuccekTpuca, CpeaHsiss  JHUHUS  TPEyroJibHUKA.
PaBHOOE/IpEHHBII  TPEyroJbHUK, €ro CBOWCTBa M TNpPU3HAKW. PaBHOCTOPOHHUN TPEyroJibHUK.
[IpssMOYTONBHBIN, OCTPOYTOJIbHBIM, TYHOYIOJBHBIM TPEYrOJIbHUKH. BHEIMHWE YIVIBI TPEyroJbHUKA.
HepaBeHcTBO TpeyrosibHUKa.

YerblpexyronpHuku.  [lapamnenorpamm, pomO, HpsSMOYTOJbHHMK, KBajapaT, Tpameuus,
paBHOOenpeHHas Tpamnenus. CBoiicTBa W MpHU3HAKM TMapajuiesorpamMma, pom0a, HpSMOYTOJIbHUKA,
KBajipaTa.

OKpyKHOCTb, KPyT
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OKpyXHOCTb, KPYT, UX 3JIEMEHTHI U CBOICTBA; LIEHTpaJIbHbIC U BIUCaHHbIE yribl. KacarenbHas u
cekywas K OKPYKHOCTH, uUX ceouicmeéa. BrycaHHbIE M OMUCAaHHBIE OKPYXKHOCTH Uil TPEYTOJbHUKOB,
uemvlpexy201bHUKO8, NPAGUIbHBIX MHO20Y20IbHUKOGE.

I'eomeTpuueckne purypsl B mpocTpaHcTBe (00bEeMHBbIE TeJIa)

Mhnocoepannuk u e2o snemenmol. Hazeanus MHO20ZpAHHUKOG C PpA3HLIM NOJOJNCEHUEM U
Konuuecmeom 2pawneiu. IlepBUUHbBIE TpEICTAaBICHUS O MUpPaMUJE, Mapajliesenurene, npusme, cdepe,
mape, QUIMHIPE, KOHYCE, X AJIEMEHTAX U MPOCTEUIIINX CBOMCTBAX.

OTHomeHust

PagsencrBo puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. I[pr3HaKky paBeHCTBA TPEYTOJIbHUKOB.

I[apanneJbHOCTH NPAMBIX

[Ipu3Haku W CBOWMCTBA MapauICIbHBIX NPAMBIX. Axcuoma napanieivhocmu Eexnuda. Teopema
Daneca.

IlepnieHauKyAsipHbIE PSAMBbIE

[Tpsimoii yroa. Ilepnenaukynsp k npsmoil. Haknonnas, npoexuus. CepeqMHHBIN NEPIEHANKYIISIP
K oTpe3Ky. Ceolicmea u npusHaxu nepneHOUKyJIAPHOCMU.

Ilooooue

IIponopyuonanvusie ompesxu, nooodbue gueyp. IlooobHvie mpeyeonvHuku. IIpusnaxu noooodus.

B3anmMHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus U BbIYMCICHUS

Beamunnbl

[lonsitue Benuuunsbl. Jnuna. U3mepenue nanuubl. EnuHunbl n3mMepeHus AJvuHbl. BenuuuHa yria.
I'panycnas mepa yria.

[TonsTe o moIanM TUIOCKOW (uUrypsl M ee cBoiicTBax. M3mepenue miomaaei. EnuHuis
MU3MEPEHMS TUIOLIAH.

[IpencraBienue 06 oObeMe U ero cBoicTBax. Mizmepenue oobema. EnnHuliel u3mepenus 00beMOB.

HN3mepeHus u BbIYMCIEHUS

NHcTpyMeHTBI IS M3MEPEHUW U TOCTPOCHUM; HM3MEPEHUE U BBIYMCICHHUE YIJIOB, JIUH
(paccrostamii), twromaaeid. TpuroHomerpuueckne (QYHKIMM OCTPOTO yrila B TMPSIMOYTOJBHOM
TpeyrojabHuke 7puconomempuieckue GyHKkyuu mynozo yena. BelaucieHrue 31eMeHTOB TPEYTOJIbHUKOB C
HCIIOJIB30BAHUEM  TPUTOHOMETPUYECKMX  COOTHOHIEHWH. PopMynibl  IUIOMAAUM  TPEYrOJIbHUKA,
napajuieiorpaMma U ero YacTHBIX BHJIOB, JOPMYJIIBI JUTMHBI OKPY>KHOCTH | IIomaan kpyra. CpaBHEHUE U
BBIYMCIIeHHE 1uionianei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosnus

Paccrostnue Mexay Toukamu. PacctosiHue OT TOUKH 10 IPSIMON. Paccmosinue medcoy guaypamu.

I'eomeTpruyeckue nocTpoeHus

['eomeTpryeckue NoCTpOeHUs AJIsl WILTIOCTPAIMK CBOMCTB Fr€OMETPUYECKUX (PUryp.

WNHCTpyMEHTBI 1711 NOCTPOEHMI: LUPKYJb, JMHEHKA, YTOJNBHUK. [Ipocmetiwiue nocmpoenus
YUpKynem u JUHEUKOU: nocmpoenue OUCCeKMPUCHL Yaid, NepneHOUKYIApa K NpsAMOU, yaid, pPAaéHo20
OaHHOMY,

Ilocmpoenue mpeyeonbHUKO8 nO mpem CmOpOHAM, O08YM CHIOPOHAM U Yely MedHcoy HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YelaM.

enenue ompesxa 8 0aHHOM OMHOWEHUL.

I'eomeTpuueckune npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue npeoOpa3oBanus. IlpencraBieHue o MeTanpeAMETHOM MOHSTHM «IIPEeoOpa3oOBaHUE.
Ilooobue.

JABuKeHust

OceBast 1 LIeHTpaJIbHasi CUMMETPUSL, OBOPOM U napaiieibHulii nepeHoc. Kombunayuu osusicenuil
HA NIOCKOCMU U UX C8OUCEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!
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[TonsiTrie BeKTOpa, ACUCTBUS HAJl BEKTOpPaMH, UCIIOIb30BAHUE BEKTOPOB B (UBHKE, paA3i0JCceHUe
8eKmopa Ha cocmasuawue, CKAIspHoe npouzeedeHue.

Koopannartsl

OCHOBHBIC TOHSTHUS, KOOPOUHAMbBI BEKMOpPA, pdccmosHue medcoy moukamu. Koopounamol
cepeduHvl ompeska. Ypaenenus gueyp.

Ilpumenenue 6ekmopog u KOOpOUHam 05 peueHusi RPOCMeNUUx 2eoMempuyecKux 3a0ay.

HcTopusa MmaTeMaTUKH

Bosnuknoeenue mamemamuku Kkax Hayku, omanvl ee passumusa. OcHosHble pazdeinvl
Mamemamuxu. Boloarowuecss mamemamuxu u ux 6Knao 6 pasgumue HayKu.

beckoneunocmv muooicecmsa npocmuix yucen. Yucna u onunst ompesxos. Payuonanvusie uucna.
Ilompebnocms 6 uppayuonanvhvix yuciax. Lllxona Iugazopa

3apoocoenue ancebpol 6 Heopax apugmemuru. An-Xopezmu. Poowcoenue 6ykeeHHOU CUMBOIUKU.
II. ©®epma, @. Buem, P. [lexapm. Hcmopus onpoca o Haxodxicoenuu hopmyn KopHell aneedpauieckux
ypaeueruil cmeneteltl, boavuux wemoipex. H. Tapmanws, /. Kapoano, H.X. A6ens, . 'anya.

Tlosaenenue memooa koopouHam, nO360AIOULE20 NEPESOOUMb 2eomMempudecKue 00beKmbvl Ha A3bIK
aneeopul. llosenenue epaguxos Gyukyui. P. Jlexapm, II. @epma. Ilpumepwvr paznuunvlx cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o kpoauxax, uucia Dubonayuu. 3adaua o
waxmamuou oocke. CXo0uMoCmv 2e0MempuiecKoll npozpeccuu.

Hcmoxu meopuu sepossmuocmeti: cmpaxogoe oeno, asapmuvie uepvl. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilughazop u e2o wxonra. @anec, Apxumed. Ilnamon u Apucmomens.
Ilocmpoenue npasunrbHbIX MHO20Y201bHUKOS. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopusa yucna m. 3onomoe ceuvenue. «Hauanay Eexnuoa. JI Ounep, H.U.Jlobauesckuii. Hcmopus
nAmo20 nocmyniama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIAHCAIOUIE20 MUPA.

Acmponomus u eeomempus. Ymo u kax ysnanu Anaxcazop, Ipamocghen u Apucmapx o pazmepax
Jlynot, 3emnu u Connya. Paccmosinua om 3emau 0o Jlynot u Connya. Hsmepenue paccmosanus om 3emau
0o Mapca.

Ponv  poccutickux yuenmvix 6 pazeumuu mamemamuxu: JI. Oinep. H.HU. Jlobauesckuil,
11.J1.Yebviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABULAYKUX HAYK,
pazsumue poccutickoeo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.

Cooepircanue Kypca mamemamuku 6 8-9 Knaccax (yeiyoneHHblil ypoeeHbs)

Anre6pa

Yucaa

Harypanbhuble wmceaa. JlenumocTh HartypalbHbIX —uucen. [Ipu3Haku npenuMocTd  Ha
2,3,4,5,9,10,11. TIpocTteie U cocTaBHbIE YHClIa. BECKOHEUHOCTh MHOXKECTBA MPOCTHIX uncesn. OCHOBHAas
TeopeMa apupMeTuku. PaznoxkeHue HaTypalbHOTO uucia Ha mnpoctele MHOxuTenu. HOJ[ u HOK.
Anroput™m EBrimmna.

eanbie ynucha. /[eeHre ¢ OCTaTKOM.

PanuonanbHble YucIa

CpaBHeHME palUMOHANBHBIX uHcesl. JlelcTBUS C paudoHadbHBIMM uuciaamMu. KoHeuHble U

OecKOHEYHBIC JecATUYHBIC MpoOu. [IpencraBienne panvoHAIBLHOTO YKCIA B BHJIE JECATUYHOW JIPOOH.
HekoTopsie cBOHCTBAa MHOKECTBA PAIIMOHATBHBIX YUCEN. BHIMOTHUMOCTD apu(METHIECKHUX OTepaIuii BO
MHO’KECTBE PAllMOHAJIBHBIX YMCEI M CBOMCTBA 3TUX OIEpalMil. ITarbl pa3BUTHS TPEACTABICHHIN O YHCIIE.
3ajaua u3MepeHus BenuuuH. Enunnna namepenus. M3aMepenue oTpe3KoB: eIMHUYHBIN OTPE30K, MpoLece
m3mepenus. [IpencraBneHre pamMoHATBHOTO YKCIa B BUJE OCCKOHEYHOW MEPHUOAMYECKOM MECATUIHOUN
npo6u. [IpencraBieHne 6ECKOHEUHON MEPUOTUIECKON JECITHUHOM IPOOH B BII€ OOBIKHOBEHHOM.
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HNppaunonajbHbie YucIa
Ilouarme mppaloHaJapHOTO YHciaa. Pacrio3dHaBaHue mMpparuoHaJbHBIX ynces. JledicTBus c
vppannoHaabHbeIMu unciaamMu. (CBoiicTBa HeHCTBHH ¢ HPPAIMOHAJIBHBIMUA YHCJIAMH.
CpaBHeHUe UPpPAIMOHAIBHBIX ynces. MHOM¥KeCTBO JeHCTBUTEIbHBIX umncesi. O0mas Mepa IByX
otpe3koB. COM3MEPUMOCTh U HECOM3MEPUMOCTh OTPE3KOB. CBsI3b MEXKy COM3MEPUMOCTBIO OTPE3KOB U
OTHOIICHHWEM UX JUTHH. Hecon3smMepuMocCTh quaroHaliv KBajapara ¢ €ro CTOPOHOM.

JelicTBUTeIbHBIE YHcJaa. beckoHeuHas necsaThdHas JpoOb Kak pe3yjbTaT HU3MEPEHHs OTpe3Ka.
JleiicTBUTENbHBIC YKCIa KaK OECKOHEYHBIE JeCATHYHBIC npoou. llepmonnyeckue NECATUYHBIE TPOOH.
[Ipumepbl  OEGCKOHEYHBIX  HEMEPUOIUYCCKHX  JCCATHYHBIX  apooOeir.  CBoicTBa  MHOXKECTBA
JNCHCTBUTEIbHBIX YHCEIL.

PeliieHne ypaBHEHHs X° = 2 BO MHOXKECTBE PALMOHAIBHBIX 9HCEN U BO MHOXKECTBE ACHCTBUTEIbHBIX
gucen. [lorsitue 00 uppanuonanbHOM uucie. MppanuoHaAIBHOCTh uncia. JlecaTndHble MPUOTMKCHUS
UppaIlMOHANFHBIX Yncel. Haxoxaenrne npuOImkEHHOTO 3HAYCHHSI KOPHS C IIOMOIIBIO0 KATBKYIISITOPA.

CrangapTHbIN BU]T YUCTIA.

W3mepenus, npubnnxenus, oueHku. [IpeacraBieHnst 0 paciimpeHnsIX YUCIOBBHIX MHOKECTB.
HNamepenne yrios. Paguan. Paguamaas mepa yria. CuHyc, KOCHHYC, TAHI€HC U KOTAHTEHC
IIPOM3BOJIbHOTO yTJIa (B rpajycax u pagraHax).

ToxkaecTBeHHbIE IPe00pa30BaHUS

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

Belpaxxenue ¢ nepeMeHHOM. 3HaueHue BblpakeHUs. [loacTaHOBKAa BBIpaXKEHHI BMECTO
[IEPEMEHHBIX.
3akonbl apupmernyeckux aeicTBuil. CTENeHb ¢ LENbIM oKa3aTeleM U ee cBoicTBa. [IpeoOpazoBanus
YHCJIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIIEHHU ¢ HATYpaJIbHbIM U LIEJIbIM IoKa3aTeneM. Llenbie
BBIpXXEHUS U UX MpeoOpa3zoBaHus. ParionanbHble BRIPAXKEHUS U UX MTPE00pa30BaHUS
OcHoBHbIE TpUTOHOMETpUUeckHe ToxaecTBa. @opmyinsl npuBeneHusa. CHHYC, KOCUHYC, TAHT€HC CYMMBbI
Y Pa3HOCTH JABYX yrioB. CHHYC, KOCUHYC, TAHT€HC ABOMHOrO yria. CHHyC, KOCUHYC, TAHT€HC I10-
JOBHUHHOTO yria. ToxaecTBeHHbIEe TPe0oOpa30BaHMs TPUTOHOMETPHUECKUX BhIpakeHuil. [IpeoOpasoBanue
CYMMBI TpUTOHOMETpUUeckuX (QyHKIUHN B pou3BeaeHue. [IpeoOpa3zoBanue npousBeaeHHsI TPUTOHO-
METPUUYECKUX (PYHKIIHI B CyMMY.

MHuoro4/jieHsl

OpHowneH, creneHb oAHo4YIeHa. J(elicTBUSA ¢ oHOUIeHaMH. MHOrOWIeH, CTENeHb MHOTOYJICHA.
3HaueHuss MHorowieHa. JleWcTBHS C MHOTOWICHAMM: CIIO)KEHHE, BBIUYMTAHHUE, YMHOXEHHE, NIECIICHHE.
[IpeoOpa3oBaHue 11€7I0r0 BBIpa)K€HHS B MHOrouieH. POpMylibl COKPALIEHHOIO YMHOKEHUS: Pa3HOCTb
KBaJ[paTOB, KBaJIpaT CyMMbl U pa3HOCTH. POpMyInbl MpeoOpazoBaHMUsl CyMMbl M pa3HOCTH KyOOB, KyO
CyMMBI MU pa3HOCTH. KBaapaT CyMMbl HECKOJIBKMX ciaraemMblx. PopMmyna pasHOCTH N-X CTENEHEW,
dopmyna cyMMbl N-X cTeNeHel [uis HedeTHoro N. Pa3no)keHne MHOTOYJICHOB HAa MHOKUTENN: BHIHECEHHUE
o0IIero MHOXHTENS 32 CKOOKH, TpYNIUPOBKA, HUCIOJIB30BAaHHE (DOPMYNT COKPAIIEHHOTO YMHOKEHUS.
MHorousnens! ¢ oqHON nepeMeHHOo. CTaHIapTHBIN B MHOTOWIEHA C OAHON IIEPEMEHHOM.

KBagpartusiii TpexwieH. KopHu kBagpaTtHOro tpexusneHa. Paszno)keHne Ha JIMHEWHbIE MHOKHUTENN
KBaJpaTHOro TpexuieHa. Teopema Buera. Teopema, oOpaTHas Teopeme Buera. BwigeneHue momHoro
KkBazpata. Pa3noxkeHne Ha MHOXHTEIN CHOCOOOM BbIIEIEHHS MOJHOro KBajpara. CHUMMETpUYECKHe
MHOroujeHsl. /[leneHne MHorowieHa c¢ ocrtaTkoM. JlenummocTs MHorowieHoB. Teopema besy u ee
CJIEJICTBHE O JEIMMOCTA MHOIOUYJIEHA Ha JINHEWHBIN JBYYJICH.

IlonsTHe TOXKACCTBA

ToxaecTBenHoe npeoOpa3zoBanue. [IpeacraBneHne o TOXKAECTBE HA MHOYKECTBE.

JIpo0HO-panuOHAJIbHBIC BHIPAKEHHUS

Anrebpanueckas npoOb. [IpeoOpazoBaHusi BBIpaXEHUW, COAEPKAIIMX CTENEHW C IEJIBIM
nokaszareneM. JlomycTuMble 3HA4YeHHS MEPEMEHHBIX B  JAPOOHO-PALIMOHAIBHBIX  BBIPAKEHUSX.

23



Coxkpamenue anredbpandeckux apooeit. [IpuBenenue anredpandeckux apobdei Kk o0meMy 3HaMEHATElTIo.
JleicTBusl ¢ anreOpandecKUMH JIPOOSIMH: CIIOXKEHHE, YMHOXKEHHe, neneHue. [IpencraBienue apoOu B
BUJIE CYMMBI IpO0€ii ¢ MCIOIb30BAHUEM METO/Ia HEOIPEIeTICHHBIX KO (PUIIMEHTOB.

[TpeoOpa3oBaHue BRIpaKCHUMN, COACPIKAIINX 3HAK MOJTYJIS.

HppauuonajibHbie BbIPAKEHUS

Apudmerndeckuil KBaJpaTHbI KOpPEHb. J(OMyCTHMBIC 3HAYCHHUS MEPEMEHHBIX B BBIPAKEHHSIX,
coliepkammx apuMeTHYecKrue KBaJpaTHble KOpHH. IIpeoOpazoBaHue BBIpKEHUH, COJEPIKAIINX
KBaJ[paTHbIC KOpHU. CBOMCTBA KBaJPAaTHBIX KOPHEH M UX MPUMCHEHHE B BBIYMCICHHSX.

Kopau n-pix creneneid. JlomycTuMblie 3HAUCHUS IEPEMEHHBIX B BRIPAKEHUSIX, COICPIKALTUX KOPHU
N-bIx creneneit. [I[peoOpa3zoBanne BRIpOKEHHA, COICPKAIIMX KOPHHU N-BIX CTETICHEH.
CreneHb ¢ palioHaJILHBIM TIOKa3aTeneM U ee cBoiicTBa. [IpeoOpazoBaHue BhIpakeHUH, COAEpKALITIX
CTETICHb C PAllMOHATIBHBIM MOKa3aTenieM. [IpeoOpa3zoBaHne BBIpOKEHHH C paJUKaaMH U CTCTICHSIMH C
JIPOOHBIM TIOKA3aTEJICM.

YpaBHeHus

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpEeMEHHOM.

YpaBHeHus

IlonsiTne ypaBHEHHs W KOpHsA ypaBHeHHudA. lIperncraBiieHHe O paBHOCWIBHOCTM YPABHEHUN H
YPaBHEHUSX-CIEACTBUSIX.
[IpencraBieHue 0 paBHOCHIIBHOCTH Ha MHOKECTBE. PaBHOCHIIbHBIE TPE0Opa30BaHusl ypaBHEHUM.

Mertoas! pelieHist ypaBHEHU I

Metosbl paBHOCWIBHBIX NpeoOpa3oBaHMM, METOJ 3aMEHbl MEePEMEHHOW, rpaduueckuii MeTof,
METOJ Pa3JIOKeHUs Ha MHOMKUTEJHN. Vcrnonb30BaHHe CBONCTB ()YHKIMU MPH PEIICHUN ypaBHEHHIA,
UCIIOJIb30BaHUE TeopeMbl Buera s ypaBHeHui crteneHu Boimie 2. [lpumepsl perieHusi ypaBHEHHM
BBICIINX cTeneHel. Bo3sparuble ypaBHeHusa. OHOpOAHBIE ypaBHEHUs. PenieHue palnoHaJIBHBIX ypaB-
HEHHH C IIapaMETPOM.

JIuHeliHOe ypaBHEHHE M €r0 KOPHHU

Pemienne nuHelHBIX ypaBHeHHMH. KoiaumdecTBO KOpHEW JMHEHHOro YypaBHEHMs. JInHelHoe
yYpaBHEHUE C IIapaMETPOM.

KBanparHoe ypaBHeHHe H €ro KOPHH

JIMCKpUMHMHAHT KBaJApaTHOro ypaBHeHHs. @DopMysna KOpHEH KBaJgpaTHOIO YypaBHECHUS.
KonnyecTBO N1EHCTBUTENBHBIX KOPHEW KBaApaTHOrO YypaBHEHUWs. PeleHue KBaJpaTHBIX YpPaBHEHMM:
rpaduecKuil METOJ| PelIeHMs], MCIIOJIb30BaHHE (OPMYJIbI JJIi HAXOXJIEHUS KOpHEH, pas3lioskeHHe Ha
MHOKHUTEIHM, TOJN00p KOpHEH ¢ wucnoib3oBaHMEM TeopeMbl Buera. bukBagpaTHble ypaBHEHHS.
VYpaBHEHMsI, CBOAUMBIE K JIMHEWHBIM U KBaJpaTHbIM. KBaspaTHOe ypaBHEHME c mapameTpoM. Pemenue
MPOCTEHIINX KBAaJIPATHBIX ypaBHEHUH C MapameTrpamMu. PelieHue HEKOTOPHIX THUIIOB ypaBHEHHM 3 u 4
CTCIICHHU.

JIpoOHO-panuoHAaIbLHbIEC YPABHEHUS

Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH.

Ipocreiimme HPPALHOHALHBIE ypaBHeHUsI BH/IA: f(x)=a;

\/ f(x) :\/ g(x) \/ f(x) =av i (x}\f g(x) m ux pemenue. Pemenne MppalMoOHATBHBIX yPaBHEHHUIT
Buza L/ f (x) =g(x).

Cucrembl ypaBHeHU

YpaBHeHuUe ¢ IByMs IEpEMEHHBIMU. PelieHrne ypaBHEHNH B LEbIX Yhciax. JIMHEHOE ypaBHEHHE
C IByMsI IepeMeHHBIMH. [ padudeckas HHTepIpEeTaIHs JUMHEHHOTO YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

[IpencraBnenne o TpaduUuecKol MHTEpPIpETallid MPOU3BOJIBHOTO YpPaBHEHHUS C ABYMS
MEPEMEHHBIMU: JIMHUU Ha TIJIOCKOCTH.

[TonsTHE cucTeMbl ypaBHEHUH. PellieHne cucteM ypaBHEHUN.
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IIpencraBienue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHHM.

MeToapl peleHrs CUCTEM JIMHEWHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMU TpaduuecKuii MeTo,
METO/I CII0XKEHMS, METO OJCTAaHOBKHU. KOJIM4ecTBO peleHnii CUuCTeEMbI TMHEUHBIX YpaBHEHHN. CucTeMa
JIMHEMHBIX YPaBHEHUH C ITapaMETPOM.

CucreMbl HEMHENHBIX YpaBHEHUN. MeTObl pellIeHUs] CUCTEM HEJIMHENHBIX ypaBHEHUN. Metoa
JEJIEHUS], METOJI 3aMEHBI ITepEMEHHBIX. OTHOPOJHBIE CUCTEMBI.

HepaBencrBa

UYucnoBble HepaBeHcTBa. (BOMCTBA YHMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBenIMBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAUYEHUSAX [1€PEMEHHBIX.

HepaBeHnctBo ¢ nepemeHHoil. CTporue u HecTporue HepaBeHCTBa. J[0Ka3aTeabCTBO HEPABEHCTB.
HepaseHcTBa 0 cpeHuX U1 ABYX YHCEIL.

ITonsiTHe 0 pemieHnn HepaBeHCTBA. MHOKECTBO pELICHUI HEPAaBEHCTBA.

IIpencraBnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JIuHeitHoe HepaBEeHCTBO U MHOXKECTBA €ro pelieHui. Pemenre TMHeRHbIX HepaBeHCTB. JInHeitHoe
HEPABEHCTBO C IIapaMETPOM.

KBagpaTtHoe HepaBEeHCTBO M €ro peuieHus. PelieHne KBagpaTHBIX HEPABEHCTB: HUCIOJIb30BAHHE
CBOWCTB W Tpaduka KBaApaTHYHOW (YHKIMH, METOJ HHTEPBAJIOB. 3alHCh PEIICHHUS KBAJPATHOTO
HEPaBEHCTBA.

KBaapaTHOE HEPABEHCTBO C IapaMETPOM U €T0 PELICHHUE.

[IpocTeiiine  WppalMOHAJbHbIE  HEPABEHCTBA  BHUJA: JF(X)>a; f(x)<a;

\/f (x) >\/g(x) Jf(x) = a.

OO000IICHHBII METOJ] HHTEPBAJIOB JIJIsl pEIICHHS] HEPABEHCTB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB € OJHOM MEPEMEHHOM. PellieHne cucteM HEpaBeHCTB ¢ OHON NEPEMEHHOM:!
JMHEWHBIX, KBAaJPAaTHBIX, APOOHO-PALMOHANBHBIX, UPPAllMOHAIBHBIX. M300paXkeHne perieHus: cuCTeMbl
HEPABEHCTB Ha YMCJIOBOU MPSIMOMN. 3aMKCh PELLIEHUS] CUCTEMbI HEPaBEHCTB.

HepaBenctBo ¢ nByms nepeMeHHbIMH. lIpencraBiieHne o pelieHUM JIMHEHHOTO HEPAaBEHCTBA C
IBYMSI TIepeMEHHbIMH. [ 'paduueckas HMHTEpIpETalsi HEPAaBEHCTBA C JBYMsS IE€PEMEHHBIMHU.
I'paduueckuii MeTOJ peIIeHus: CHCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUHA

IonsTHE 3aBHCHUMOCTH
[IpssMmoyronbHas cucrtema KooparHat. POpMHUPOBAHUE ITPEACTABICHUI O METAIIPEAMETHOM ITOHATHH
«koopauHaTh». I'paduk 3aBucuMocTu. I'paduk ypaBHEHUS ¢ ABYMs IEpEMEHHBIMU. Y paBHEHHE
okpyxHocTH. ['padpuueckas uHTEpripeTanysi ypaBHEHUN U HEPABEHCTB C ABYMS [IEPEMEHHBIMHU U UX
CHCTEM.

DOyHKUUA
CriocoOnl 3a1anus GyHKIUI: aHATUTHYECKUH, Tpaduyeckuil, Tabnuunblid. I'papuk pynxuuu. [Ipumepst
(GyHKIMH, TOJTy4yaeMbIX B IIPOLecce UCCIeI0BaHNs PA3IMYHbIX IPOLIECCOB U PEIICHUs 331a4. 3HaYeHHe
¢bynkuun B Touke. CBoicTBa QyHKIMIA: 0071aCTh ONPEACIICHNS, MHOKECTBO 3HAUCHUM, HYIIH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, YETHOCTh/HEUETHOCTh, BO3pacTaHUe U YObIBaHUE, IPOMEKYTKU
MOHOTOHHOCTH, OIPaHUYEHHOCTh, HAUOOJIbIIIEE U HAUMEHbIlIee 3HaYeHHE, IEPUOIUYHOCTD.
Hccnenoanue ¢pynkuuu no ee rpaduky. [IpeodpazoBanue rpagukoB QyHKIMIA: pacTsKeHUe, CxKaTHE,
MapaJuIeIbHbII NEPEHOC BJOJIb OCEH KOOPINHAT, CHMMETPHUS OTHOCUTEIIBHO OCEH KOOPAUHAT U MPSAMOU Y
=Xx.
OTtpaxxenune cBOMCTB QYyHKIIUHU Ha rpaduke. DieMeHTapHOE Hcciea0BaHne QyHKIUH.
OnemenTapHble QyHkuuu. Oynkuus y = y/x u e€ rpaduk. [locrpoenne GyHKIMIA, CBI3aHHBIX C
MoayneM. [Ipumepsl noctpoenus rpaguKoB pamoHanbHBIX GyHKIMHI. Mcnonb3oBanue rpadukos
(byHKUIMN 1715 pelieHus] ypaBHEHUM U CHCTEM.

OyHku y = [x] ny = {x/}.
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JIuneiinas pyHKUusA

CgoiictBa, Tpaduk. VYrmoBoit kodhdumuent npsmoit. Pacnonoxenue rpaduka TuHEHHOMN
(yHKIMHU B 3aBUCIMOCTH OT €€ KO3 (HUIIECHTOB.

KBagparuunas pyHkums

CaotictBa. [lapabona. Iloctpoenme rpaduka kBaapatuunod ¢yHkuu. [lonokenue rpaduka
KBaJIpaTU4HOI (YHKIIMHU B 3aBUCUMOCTH OT €€ ko3 duirienToB. Mcnonp30BaHue CBOMCTB KBaApaTUYHOM
(byHKINU 1715 peIeHus 3a/1a4.

OoOpaTHasi NPONOPUMOHAJIBLHOCTH

K
CaoiicTBa QyHKIMH y = K y = —. I'unep6omna. [IpencraBienne 06 acCMMOTOTaX.
X X

CrenenHasi pyHKIUS C MOKa3aTeyieM 3
CgoiictBa. Kybnueckas napabona.
PyHkIMH y — \/x , y=2%/x, y=|x|-Ux cBoiictBa n rpapuku. CremeHHas OQyHKUuA C

1oKa3aTeseM CTerneHu oounbuie 3.

[TpeoOpaszoBanue rpadukoB GyHKIMN: TapaIIeTbHBINA IEPEHOC, CHMMETPHS, pacTsHKEHHE/CKATHE,
OTpa)KCHHUE.

[IpencraBieHue o B3aUMHO OOpaTHBIX (PYHKIIHSIX.

HenpepbIBHOCTh (PyHKIIMM U TOUKH pa3pbiBa GyHKLUH. KycouHo 3a1aHHbIe GyHKLINU.

IHocenoBaTeIbHOCTH M IIPOrPECCHHU
Yucnosas nocienoBatenbHOCTh. [Ipumepsl. beckoHeuHble ocae10BaTenbHOCTH. ApudMeTrnuecKkas
nporpeccus u ee coiicta. ['eomerpuueckas nporpeccusi. CyMMHUpOBaHUE MEPBHIX YWICHOB
apu(pMeTHYecKol U reoMeTpudeckoil nporpeccuif. Cxopsimascs reomerpudeckas nporpeccus. Cymma
CXOJAIIEHCS TEOMETPUYECKOM ITporpeccuu. ['apmonndeckuii psa. PacxoauMocTs rapMOHHYECKOTO psa.
CriocoOblI 3a/1aHKst YMCIOBBIX MocienoBarenbHocTell. @opmysna N-ro uieHa. PexyppenTtHas popmyia.
Uuncna ®ubonauun. Bospacraromme u yosiBaromue (MOHOTOHHBIE) MTOCIIeIoBaTeIbHOCTA. OTpaHUYEeHHBIC
nocje10BaTelbHOCTU. beckoHeuHo yObIBaroias reomeTpuueckas nporpeccus. [lonsrue o npenene
IIOCJIEI0BATEIbHOCTH.

Merton MaremMaTudyeckod MHIYKIMM, €ro HpHUMEHEHHe i BbiBoJa (opMys, J10Ka3aTeIbCTBa
PaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIMMOCTb.

Penienne TeKCTOBBIX 32124

3agauu Ha Bce apudMeTHUYecKHe NelCTBUSA

Pemenne TekcTOBBIX 3agau apupMeTHUeCKuM crocobom. Mcnonb3oBaHue TaONMI, CXeM,
yepTexKel, APYTUX CPeCTB MPEACTABICHUS JAHHBIX MIPH PEIICHUU 3a]Ja4H.

Pemenne 3aga4 Ha ABHIKeHHe, padoTy, NOKYNKH

AHanu3 BO3MOXHBIX CHUTyallUd B3aMMHOIO pACIOJIOKEHUS OOBEKTOB NpPU HX JIBUKEHUH,
COOTHOILIEHUS] 0O0BEMOB BBINOJIHAEMBIX pabOT MPU COBMECTHOM paboTe.

Pemrenue 3aga4 Ha HaX0KAeHMe YACTH YHMCJIA U YHCJIA 110 €r0 4YacTH

Pemenne 3aga4 Ha NPOLEHTHI, 10JIM, IPUMEHEHNE NTPOTIOPLIMHA IIPH PEIICHUU 3a7ad.

Jlornueckue 3agauu

Pemenue noruueckux 3ajau. Pemenne nornyeckux 3a1ad ¢ HOMOIIbIO ITpadoB, TAOIHII.

OcHoBHBIE MeTO/IbI pellleHUs 32124

Apudmernueckui, anredpanueckuii, nepedop BapuanToB. [lepBUyHBIE NMpenCTaBIEHUS O IPYTUX
MeETOJIaX pelIeHus 3a/1a4 (reoMeTpUYecKre U rpaduueckiue METO/bI).

CTaTUCTHUKA U TeOpUS BEPOATHOCTEN

CraTucTuka

TabnuuHoe u rpaduyeckoe MNpencTaBleHHE NaHHBIX, CTOJIOYAThle M KpPYroBbIE IUArpamMMbl,
U3BJIeUEHHE HYXHOW wuHpopmanuu. JuarpamMmmbl pacceuBanus. OmnucareiabHble CTaTUCTHUYECKHE
noKaszaTesu: cpefHee apupMmeTnyeckoe, MeauaHa, HauOoJpllee M HaMMEHbIIee 3HAUYCHHsI YHCIOBOTO
Habopa. MuTepBanpHbIi psn maHHbBIX. OTHOcHUTENIbHAs 4acToTa BapuaHThl. OTkinoneHue. CiydaiiHbie
BbIOpOCHL. Mephl paccenBaHUs: pa3Max, JUCHEPCUs M CTaHIapTHOE OTKIoHeHHe. CBOWCTBa CpeiIHEero
apudmernyeckoro u gucnepcuu. CrydvaiiHass H3MEHUHMBOCTh. VI3MEHUMBOCTh MpPU HU3MEPEHUSIX.
Pemaromue nmpasuiia. 3aKOHOMEPHOCTH B U3MEHUUBBIX BEJTMYHUHAX.

26



Cay4aiiHble ONBITHI H CJIy4YaliHbIe COOBITHSA

Cny4aifHble  OMBITHI  (OKCIEPUMEHTBI), JJIEMEHTAPHBIE CIydailHble COOBITHUS  (MCXOJIBI).
BepositHOCTH 371eMeHTapHBIX cOObITHIH. COOBITHS B CIIy4alfHBIX SKCIIEPUMEHTAX M 0JaronpHusTCTBYIONINE
JJIeMEHTapHble  coObITHS. BepostTHOocTHM  ciay4ailHBIX coObITHI. ONBITBI € PaBHOBO3MOXKHBIMU
3JIEMEHTApHBIMH  COOBITUSIMU. Kilaccuyeckre BEpOSTHOCTHBIE OIBITBI C HCHOJIB30BAHUEM MOHET,
kyouxoB. [IpencraBnenue coObITHI € MoMoLIbI0 Auarpamm Oiinepa. [IpoTuBomonokHbie coObITHS,
oOBeMHEHNE W TiepecedeHue coObITui. [lpaBmimo crokeHus BeposTHOCTeH. Ciy4aiiHBIN BBIOOP.
HezaBucumele coObiTus. [locnenoBatenbubie He3aBUCUMBIE UCTIbITaHus. [IpecTaBieHne sSKkciepuMeHTa B
BUJIE J€peBa, YMHOXEHHE BeposTHOcTeH. McnplTaHus 1O NMEPBOrO ycnexa. YCIOBHAs BEPOATHOCTD.
dopmyJia MOJTHON BEPOATHOCTH.

DJleMeHThbl KOMOMHATOPUKY U ucnbITaHust bepuyin

[TpaBuiio yMHOXEHHUS, IepecTaHOBKY, (hakTopuan. CodeTaHus M 4UCIo coueTaHuil. TpeyronbHUK
[Tackans u OuHoM Hprorona. OmbITEI ¢ OOJBIIMM YUCIOM PAaBHOBO3MOXKHBIX JIEMEHTAPHBIX COOBITHH.
Boruncnenne BeposiTHOCTEH B OMbITaX € MPUMEHEHHEM JJIEMEHTOB KOMOMHATOpUKH. McmblTaHus
bepuymnu. Ycnex u Heynada. BepostHocTH coObITHI B cepuy UCTIbITaHUN bepHyIm.

I'eomeTpryeckasi BepOATHOCTH

Crnyvaiinelii BEIOOp TOYKH U3 (DUTYPHI HA TUIOCKOCTH, OTPE3Ka U IyTH OKPYKHOCTH. CIydailHbIN
BBIOOD YHUCIIAa U3 YUCIIOBOTO OTPE3Ka.

Cay4aiiHble BeJIMYMHBI

JuckperHasa cimydaiiHas BeIMYMHA M PACIpPENCICHUE BeposTHOCTeW. PaBHOMEpHOE AUCKpeTHOe
pacnpenenenue. ['eomeTpuyeckoe pacmpenesneHue  BeposTHOCTeW. Pacnipenenenue  bepHymum.
bunomuanbHoe pacnpenenenue. Hes3aBucumble ciydailHble BeqW4yuHbl. ClOXEHUE, YMHOXEHUE
CIy4ailHbIX BEJIWYMH. MareMaTuyeckoe OXXHJAaHuEe M €ro cBoicTBa. Jlucriepcuss W CTaHIApPTHOE
OTKJIOHEHHME CIy4yallHOM BEJIMYMHBI, CBOMCTBa aucnepcud. Jlucmepcuss yuciaa yCHEXOB B CEpUU
ucnelTanuil bepnymu. [lonsitue o 3akoHe OonpmMX uucen. M3MmepeHue BEpOSTHOCTEH M TOYHOCTD
u3Mmepenus. [lpuMenenue 3akoHa OOJBIIMX YHCET B COLMOJIOTHH, CTPAXOBAaHUH, B 3[PaBOOXpPaHEHHH,
obecriedeHnr 6€30MaCHOCTH HACEJICHHUS B UPE3BBIYAMHBIX CHTYALUsX.

IF'eomeTpusa

I'eomerpuuyeckue purypsi

@Durypsl B reoMeTpMU U B OKPY:KaloLeM Mupe

['eomerpuueckas purypa. BHyTpeHHssI, BHelIHsAs o0nacTi GuUrypsl, rpanuna. Jluauu u obiactu
Ha TUIOCKOCTH. Bhimykias u HeBbinykiast purypsl. [lnockas u Hemockas GUrypsl.

Beinenenue cBoiictB 00bekTOB. DPOpMHpOBAaHUE IMPEICTABICHUM O METAaNpeIMETHOM IOHATHH
«purypar. Touka, OTpe30K, NnpsiMas, JIyd, JJoOMaHasl, INIOCKOCTb, YroJl, OUCCEeKTpUca yria U €€ CBOWUCTBA,
BUJIBI YIJIOB, MHOI'OYT'OJIBHUKH, OKPYKHOCTb U KPYT.

OceBas cummeTpusi reomeTpuyeckux guryp. LlenTpanbHas ciMMeTpHsi TEOMETPUYECKUX QUryp.

MHOroyroJbHuKH

MHOroyroiapHUK, €ro JIEMEHTBI U €ro cBoWcTBa. [IpaBHIIbBHBIE MHOTOYrOJIBHUKHU. BBINyKible n
HEBBIMYKJIbIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronbauk. CyMMa yrjioB TpeyrojbHUKAa. PaBHOOEIPEHHBIN TpPEYrojbHUK, CBONCTBA H
npu3Haku. PaBHOCTOpOHHUII TpeyronbHHUK. MenuaHbl, OHCCEKTPUCH, BBICOTHI TPEYTOJBHUKOB.
3ameuaTesbHbIE TOUKHU B TPEyrojibHUKe. HepaBeHCTBO TpeyroibHHKA.

YetsipexyroabHuky. [lapannenorpamm, pomMO, NpsMOYToJIbHUK, KBajpaT, Tpameius. CBOHCTBa U
MpU3HAKY NapajuieorpaMma, pomoa, mpsiMOyTosibHUKa, KBaapaTa. Teopema BapunboHa.

OKpyXHOCTb, KPyT

Wx snemeHTHI M cBOMCTBA. XOpABI M CEKyIWe, UX CBoOWCTBA. KacarenpHble M MX CBOMCTBA.
[lenTpanbHple W BIMCAHHBIE YIUIbl. BIUCaHHBIE W ONMCAHHBIE OKPYKHOCTU JUISl TPEYTOJIbHUKOB.
Brnucannple ¥ onMcaHHBIE OKPYXXHOCTH JUI YETBIPEXYTrOJIbHUKOB. BHEBIHCAaHHBIE OKPYKHOCTH.
PaagukansHast oCh.

®urypsl B npocTpancTBe (00beMHbIE TeJa)
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MHororpaHHuK M €ro 3j1eMeHTbl. Ha3BaHusS MHOTOIpDaHHUKOB C pa3HbIM IOJOXEHUEM U
Konn4yecTBOM rpaneil. [lepBuuHble mpeacTaBiIeHUs O MUpaMKax, Napaienenunenax, npusMax, coepe,
mape, HUHINHAPE, KOHYCE, UX 3JIEMEHTaX U IMPOCTEHIINX CBOMUCTBAX.

OTHomeHust

PagsencrBo puryp

CBolicTBa M NPU3HAKKM PAaBEHCTBA TPEYTOJIBHUKOB. JIONOJHUTENbHBIE IIPU3HAKA DPABEHCTBA
TpeyroibHUKOB. [Ipu3HaKu paBeHCTBA MapajuIeIOrPaMMOB.

ITapajieJJbHOCTH NPAMBIX

[TpusHaky U CBOMCTBA MapajlieNbHbIX NPSIMbIX. AKcuoMa napamienbHoctu EBkinaa. Ilepsuunbie
IIPEJICTABICHUS O HEEBKIMIOBBIX reomeTpusax. Teopema dDaneca.

IlepnenauKyasipHbIE NPSIMbIE

[Ipsamoii yroa. Ilepnenaukymnsap k npsimoi. CepeTUHHBIN NMEPNEeHANKYISAP K 0Tpe3Ky. CBOWCTBA U
IIPU3HAKYU NEPIEHANKYIAPHOCTH NpsMbIX. HakiIOHHBIE, TPOEKLINU, UX CBOMCTBA.

IMoxooue

[TponopunonansHbie OTpe3ku, nogodue ¢uryp. Ilogobusle Tpeyronbuuku. Ilpuznaku mogoous
TpeyrojbHUKOB. OTHOLIEHUE MIIoaiel NoA0OHbBIX QUryp.

B3aumHoe pacnoJioskeHue NpsiMOil U OKPYKHOCTH, JIBYX OKPYKHOCTEH.

HN3mepenns u BbIYUCICHUS

Beanuunsl

[Tonsitue Benuuunzel. [[nuna. 3Mepenue jumHbl. EQUHIBI M3MEpPEHUST UIMHBIL.

Benuuuna yrma. I'pangycnas Mepa yriaa. CHHYC, KOCMHYC M TaHI€HC OCTpPOro yrija
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

[lonsitie o miomanu TUIOCKOW (Urypbl M ee cBoicTBax. M3mepenue rmuiomaaei. EnuHuiibi
U3MEpEHUs TUIOIIA N,

[IpencraBienne 06 o0beMe MPOCTPAHCTBEHHON (DUTYpPHI U €ro cBoicTBax. M3MmepeHne oObema.
Enununs! usmepenust o00beMoB.

HN3mepenus ¥ BbIYMCICHUSA

WHCTpyMEHTBI A1 U3MEPEHMM M IOCTPOCHUM; W3MEPEHHE W BBIUMCICHHME YIJIOB, JIMH
(paccTosiHMii),  IUIOIIAJEH,  BBIYMCIEHHWE  DJIEMEHTOB  TPEYrOJbHUKOB  C  HCIIOJIb30BAaHHUEM
TPUTOHOMETPUUYECKUX cOoOTHOWEHUM. [Inomanu. @opMyiisl IIomaau TpEyrojabHUKA, TapajuieorpaMma
U €ro YacTHBIX BMJIOB, Tpaneuuu, popmyna I'epona, popmyna miomany BEIITYKIOTO YETHIPEX YT OJIbHUKA,
(bopMyibl ATUHBI OKPY)KHOCTU U IUIOIIAAM Kpyra. Ilmomanb KpyroBoro cekropa, KpyroBoro CerMeHTa.
[Inomane MpaBUIBHOIO MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBbl Tpoiiku. TpUrOHOMETpUUYECKHE COOTHOILEHUS B
MPSIMOYTOJIBHOM TpeyroyibHUKe. TpUroHoMerpuueckre GyHKIUU TYIOTO yrIia.

Teopema kocuHycoB. TeopeMa CHHYCOB.

Pemenune tpeyronbHukoB. Borunicnenue yrioB. BoluncieHue BbICOTBI, MEIUaHbl U OMCCEKTPUCHI
TpeyronbHuKa. OprorpeyronbHuk. Teopema [Itonemes. Teopema Menenas. Teopema UeBsbl.

Paccrosinus

Paccrosiaue mexx 1y Toukamu. PaccrosiHue ot Touku 10 npsimoii. PaccTosiHne Mex 1y purypamu.

PaBHOBenMKHE U paBHOCOCTaBIEHHbBIE (PUTYPBHI.

CBoiicTBa (aKCHMOMBI) JUIMHBI OTPE3Ka, BEIMYMHBI yIJIa, IO 1 00bemMa (purypsl.

I'eomeTpryeckue NoCTpoeHus

['eomeTpryeckue NOCTpOEHUs AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKHUX (QUTYD.

HNHcTpyMeHTsI Uit HOCTpoeHu. LIupKyis, IMHENKA.

[Ipocreiiiine TOCTpOEHUST IHUPKYJIEM U JIMHEHKOH: TIOCTpoeHHe OHCCEeKTpUCHl  yria,
NEPIEHIUKYIIApa K IPSIMOM, YIJla, paBHOTO IaHHOMY.

ITocTpoeHne TpeyroNbHUKOB 110 TPEM CTOPOHAM, JBYM CTOPOHAM U YIIIy MEXIy HUMH, CTOPOHE U
JIBYM MPUJIEKAIUM K HEH yriiam, no opy2um 1eMeHmaM.

Jenenne oTpe3ka B JaHHOM OTHOIIEHUU.

OCHOBHBIE METO/IbI pelIeHHs 3a/1a4 Ha MOCTPOEHUE (METO FeOMETPUUECKUX MECT TOUEK, METOJ
MapajuieIbHOTO TIEPEeHOCca, METOI CHMMETPHH, METOJI TIOJTOOWS).
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OrtaIbl peleHns 3a/1a4 Ha IOCTPOEHHUE.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoGpa3oBanus

[IpencraBieHue o MEKIIPeIMETHOM MOHSATHH «IIpeoOpazoBanuey. [IpeodpasoBanus B MaTeMaTuke
(B apud™MeTuke, anredpe, reoMeTpUICCKHIE MPEOOPa3OBAHMS).

JIBHKeHUst

OceBas 1 1IeHTpaIbHAsi CAMMETPHUH, TTOBOPOT U MapaJuIeIbHbIN epeHoc. KoMOMHANY TBUKCHHIA
Ha IJIOCKOCTH U UX CBOMCTBA.

ITono0ue kak npeodpasoBanue

I'omoterus. 'eomerpuueckue mpeoOpa3zoBaHUs KaK CPEICTBO JOKAa3aTENbCTBA YTBEPXKIECHUN U
pelieHns 3a1ad.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, NEHCTBUS HAJl BEKTOpaMH, KOJUIMHEApPHBbIE BEKTOPBI, BEKTOPHBIM Oasuc,
pas3iokeHUue BEKTOpa MO Oa3HCHBIM BEKTOpaM. EJMHCTBEHHOCTH pa3jokKEHHs BEKTOPOB IO Oas3ucy,
CKaJIsIpHOE MPOU3BEJCHHUE U €r0 CBOMCTBA, UCIOJIB30BaHUE BEKTOPOB B (DU3HKE.

Koopaunartsi

OCHOBHbIE IOHATHUS, KOOPIUHATHI BEKTOPA, PACCTOSIHUE MeX Ay ToukaMu. KoopauHaTsl cepeauHsl
oTpe3Ka. YpaBHEeHHUsI puryp.

[IpuMeHeHre BEKTOPOB U KOOPJIMHAT JUIsl pELIEHUSI TEOMETPUYECKUX 3a/1ay.

Addunnas cuctema koopauHat. Paanyc-BekTopsl Touek. LleHTpou cucTeMbl TOUEK.

Hcmopusa mamemamuku

Bosnuknogeenue mamemamuku kax Hayku, omanvl ee passumus. (OcHosHble pazoenvl
Mamemamuxu. Buioarowuecs mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

beckoneunocms muooicecmea npocmuix yucen. Hucna u onunsr ompesrkos. Payuonanvuvie yucna.
Ilompebrnocmys 6 uppayuonanvuwix yuciax. Llxona lugazopa

3apooicoenue anreebpvl 6 neopax apugpmemuru. An-Xopesmu. Poocoenue 6yK8eHHOU CUMBOTUKU.
II. ®epma, @. Buem, P. [lexapm. Hcmopus eonpoca o Haxodicoenuu ¢hopmyn KopHel aneedpaudecKux
ypaeuenuii cmenetet, bonvuux yemoipex. H. Tapmanws, /. Kapoano, H.X. A6enw, 3.1 anya.

Tlosenenue memooa KoopouHam, NO360AULE20 NEPEBOOUMb 2eoMempuyecKue 00beKmyl Ha A3bIK
aneeopul. Ilosisnenue epaguxos hynkyuii. P. [lexapm, I1. @epma. [Ipumepwvl paznuynvix KOOpOuHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauuyu) o kponukax, uucra Pubonauuu. 3aoaya o
waxmamuotu oocke. CXo0uMocnmov 2e0Mempuieckoll npozpeccuu.

Hcmoku meopuu geposmuocmeti: cmpaxogoe oeno, asapmuvie uepul. I1. @epma, b. Ilackanw, A.
bepnynnu, A.H. Konmozcopos.

Om 3emnedenus k ceomempuu. Iugpazop u eco wixona. @anec, Apxumeo. [Inamon u Apucmomerns.
Ilocmpoenue npasunvHvlx mHo2coyeonvnuxos. Tpuccekyus yena. Keadpamypa kpyea. Yoeoenue ryba.
Hcmopusa uwucna w. 3onomoe cevenue. «Hauanay Eexnuoa. JI. Diinep, H.H. Jlobauesckuii. Mcmopus
nAmo20 nocmyniama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUIE20 MUPA.

Acmponomus u eeomempus. Ymo u xax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax
Jlynwot, 3emnu u Connya. Paccmosinua om 3emnu 0o Jlynot u Connya. Hsmepenue paccmosanus om 3emau
0o Mapca.

Ponv poccuiickux yuenvix 6 paszeumuu mamemamuxu: JL.Ounep. H.HU. Jlobauescku, I1.J1.
Yeoviues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 passumuu Poccuu: [lemp |, wxona mamemamuueckux u HABULAYKUX HAYK,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.
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6. TemaTmueckoe NJIaHUPOBAHUE

C OIIpeacJJCcHUEM OCHOBHBIX BH/10B yqeﬁnoifl ACATC/IBHOCTH M METAIIPEAMETHDBIX yMEHI/Iﬁ 1 HABBIKOB

MATEMATHUKA
5-6 kaacesl (350 u)

OcHoBHOe coaecpKaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/IOB JeITeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX 1eliCTBHIi)

1

2

1. Yucna. YpaBHenus u HepaBeHcTBa (113 + 132=245y)

HartypaJjbHble 4yucja 1 HYJIb

HarypanbHblii psii Yuces U ero CBoicTBa

HarypanbHoe YunCinO, MHOXECTBO HATYypajbHBIX YHUCEI U €ro
CBOMCTBA, M300pa)K€HUE HATypaJbHBIX YKUCET TOYKAMH Ha YHUCIOBOM
npsmoi. Mcnonp30BaHnE CBOMCTB HATYpaNbHBIX YHCEN IPHU PELICHUU
3a1ad.

3anuch U YTeHHE HATYPAJIbHBIX YHCe

Paznuune wmexnay mmdpoir u uucioM. llo3urnmonHas 3amuchk
HaTypaJbHOI'O YMCIA, TIOMECTHOE 3HAYeHHE LUQPBI, pa3psasl U KIACCH,
COOTHOIIEHUE MEXAY JBYMS COCEIHUMH Pa3psIHBIMU €IMHULIAMH, YTCHHUE
1 3aIIUCh HATYPAJIbHBIX YHACEI.

OxpyriieHne HATYPAJBbHBIX YHCEJI

Heo6xoaumocts okpyrienus. [IpaBuiio okpyrieHusl HaTypalbHBIX
YHUCEIL.

CpaBHeHHMe HATYPAJIBHBIX YHCeJI, CPABHeHHEe ¢ YucaoMm 0

[TonsiTHE O CpaBHEHUU YHCEJI, CPABHEHHUE HATYPAIBHBIX YUCEN IPYT
C JIpyroM H C HyJeM, MaTeMaTH4ecKas 3alluChb CPaBHEHUH, CIIOCOObI
CPABHEHUS YUCEIL.

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCIAMH

CnoxeHue M BBIYUTAHHE, KOMIIOHEHTHl CJIO’KEHUS U BBIYUTAHMS,

OnuceiBaTh CBOMCTBA HATYpPAIbHOTO Psija.

YuraTh 1 3anMChIBATH HaTypalbHbIE YMCIIA, CPAaBHUBATH U YIOPSJIO-
YUBAaTh UX.

BbINOJHATL BBIYUCIEHUS C HATypPaJIbHBIMU YHCIIAMU;
3HAYEHUS CTETIECHEN.

®opmyMpoBaTh CBOWCTBA apU(PMETHUECKUX JACHCTBUMN, 3aUCHIBATH UX
C TIOMOIIbI0 OYKB, MPeoOpa3oBbIBaTh Ha UX OCHOBE YMCJIOBBIE BBIpaXe-
HUSL.

®opMyJIMPOBaTh ONPEIEICHUS JENUTENS U KPaTHOTO, IIPOCTOrO 4YHCIIa
Y COCTaBHOT'O YHCJIA, CBOMCTBA U IPU3HAKH JIEIIMMOCTH.

Jloka3pIBaTh U ONPOBEPraThb C MOMOIIBIO KOHTPIPUMEPOB YTBEPKJIE-
HUS o0 Jjenumoctu uyucen. KnaccuduuupoBaTh HaTypajbHbIE YHUCIA
(ueTHBIC U HEUETHBIE, TI0 OCTATKaM OT JeJeHHs Ha 3 | T. I1.).
HccaenoBarh npocreimme 4HUCIOBBIE 3aKOHOMEPHOCTH, NPOBOJMTH
YHUCJIOBBIE OJKCIEPUMEHTHI (B TOM UHCIE C MCIOJIb30BAHUEM
KaJIbKYJIATOPa, KOMIBIOTEPA)

MopaeaupoBath B rpaduueckoil, mpeaMeTHOl GopMe MOHATHS U CBOM-
CTBa, CBS3aHHBIE C MOHATHEM OOBIKHOBEHHOH JAPOOH.

®opmMyaHpoOBaTh, 3aNUCHIBATH C ITOMOIIbIO OYKB OCHOBHOE CBOMCTBO
0OBIKHOBEHHOM JTpoOU, IpaBuIIa IEUCTBHUI C OOBIKHOBEHHBIMHU APOOSMHU.

BBIYUCIATH
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CBSA3b MEXAY HUMH, HAXOXKJICHUE CYMMBI U PA3HOCTU, U3MEHEHUE CYyMMBbI U
Pa3HOCTH MPU U3MEHEHUH KOMIIOHEHTOB CJI0KEHUS W BEIYMTAHUA.

YMHOXEHUE U JIeJIEHuEe, KOMIIOHEHThl YMHOXKEHUSI W JCJICHHUS,
CBSA3b MEXKIYy HHUMH, YMHOXXCHHE M CJIOKEHHE B CTOJIOMK, JeJieHue
YTOJIKOM, TPOBEPKA pe3ysbTara C MOMOIIbIO MPUKUIKA U OOpaTHOTO
JIEUCTBUSL.

IlepemecTuTENbHBII KW COYETATENBHBIA 3aKOHBI CJHOXKEHUSA U
YMHOKEHHS, PACOPEACIUTEIbHbBIA 3aKOH YMHOXKEHHUS OTHOCHUTEIIBHO
CIIOKCHHS, 000CHO8AHUE al2OpUMMO8 6bINOJIHEHUS aApupMemuiecKux
oelicmeuil.

CreneHb ¢ HATYPaJbHBIM NOKa3aTeJIeM

3anuce 4yuciaa B BUAE CYMMBbl Pa3psAHBIX CJIAraéMbIX, MOPSIOK
BBITIOJIHCHUSI ~ JIEUCTBUA B BBIPAKCHHUSAX, COJEPXKAIIUX  CTETCHD,
BBIYMCIICHUE 3HAUYCHU I BBIPOXKEHUMN, COAEPKAIINX CTEIIEHbD.

YuciioBble BbIpAKEHUS

UuciaoBoe BBIpAKEHUE M €ro 3HAYCHUE, MOPSIOK BBIMOJIHEHUS
JICHCTBHI.

JlereHHe ¢ 0CTATKOM

Jenenne ¢ OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHCEIl,
ceoticmea Oenenus ¢ ocmamkom. llpakTuueckue 3agadyd Ha JETECHHUE C
OCTaTKOM.

CBoJiicTBA ¥ MPU3HAKH 1eTUMOCTH

CBOHCTBO JEIMMOCTH CyMMbI (pazHocTH) Ha uucio. IlpusHaku
nenumoctu Ha 2, 3, 5, 9, 10. [lpuzuaxu oemumocmu ua 4, 6, 8, I1.
Joxazamenvcmeo npuznakos oenumocmu. Perenne mpakTHYECKUX 3a/1a4 ¢
MIPUMEHEHUEM MPU3HAKOB AEIIUMOCTH.

Pa3jioxkeHnue ync/ia Ha NPOCTble MHOKUTEJIH

[TpocTeie u cocTaBHBIE YUCHA, peuiemo Ipamocgena.

Pa3znoxeHne HaTypaqbHOTO YMCiIa HA MHOXKHUTEIH, Pa3joKEeHHUE Ha
MpOCThIe MHOXUTETH. Koauyecmgo Oenumenei 4ucida, aicopumm
PAa3NodCeHUs YUCIa Ha NPOCmble MHONMCUMENU, OCHOBHASL meopemda
apugpmemuxu.

AJiredpanyecKkue BbIpaKeHUs!

Wcnonb3oBanue OykB s OOO3HAYEHHS YHCEJ, BBIUHCICHHE

IIpeoGpa3oBbIBaTh OOBIKHOBEHHBIE IPOOW, CpaBHUBATh M YHOPSIO-
YUBaTh UX.

BbINOJIHATH BBIYUCICHHUS C OOBIKHOBEHHBIMU APOOSMHU.

YuraTh U 3aNMCHIBATH JACCATUYHBIC APOOU.

IIpeacTaBasitb OOBIKHOBEHHbIE IPOOH B BUJE NECATUYHBIX U JIECSITHY-
Hble B BUJEC OOBIKHOBEHHBIX; HAXOAUTH JECATUYHBIC MPUOIMKEHUS
OOBIKHOBEHHBIX JIpOOEH.

CpaBHUBaTHL U YHOPSA0YMBATH JECATUYHBIC ApoOu. BoImonHATH
BBIYUCIICHUS C IECATUUHBIMU APOOSMHU.

Hcnonb3oBaTh SKBUBAJICHTHBIE MPEACTABICHUS JPOOHBIX YHCE MPHU UX
CPaBHEHHH, ITPU BBIYHMCIICHUSX.

BbInoHATH NPUKUIIKY U OLIEHKY B XOJ1€ BEIYMCIICHHII.

OO0BSICHATD, UTO TAKOE IPOLIEHT.

IIpencraBiasiTh IPOIEHTHI B BUAE ApoOei U Jpodu B BUJIE TIPOIICHTOB.
OcyumecTBasaTh nouck uHpopmanuu (8 CMU), comepkamield JaHHBIE,
BBIPKEHHBIE B MPOIIEHTaX, UHTEPIPETUPOBATDH UX.

IIpuBOAMTH ITpUMEPHI UCIIOIB30BAHNS OTHOLICHUHN Ha MPAKTHUKE.
Pemiath 3a7aun Ha MPOLEHTH M ApoOU (B TOM YHUCIE 3aJa4d U3 pe-
QIBHOM TMPAKTHKH), UCIIOJB3YS MPU HEOOXOIMMOCTH KAJIbKYIATOP; WC-
10JIb30BATh NOHSITHUS OMHOWEHUS U NPONOpYuY IPU PELLICHUH 3a1ad.
IIpuBoaAMTHL IIPpUMEPBI UCIOJIB30BAHUS B OKPYKAIOIIEM MHPE IOJIOKH-
TEJIbHBIX U OTPULATEIbHBIX YHCEN (TeMIepaTypa, BBIMTPHIII — IMPOUT-
PBIL, BBIIIE — HUXKE YPOBHS MOPS U T. I1.).

M300paxkarh TOUKaMM KOOPAMHATHOM NPAMOM IOJIOKUTENIbHBIE U OT-
pHULIATEIbHBIE PALIMOHAIBHBIEC YUCIIA.

XapakTepu3oBaTh MHOXKECTBO LEJBbIX YHCEI, MHOXKECTBO pallOHalb-
HBIX YUCE.

®opMyJIMPOBATH U 3aNMMCHIBATH C MOMOIIBIO0 OyKB CBOWCTBA JIeHCTBUI
C palMOHAIbHBIMU YHCIAMHU, NPUMEHATHb [yl MpeoOpa3oBaHUs M-
CJIOBBIX BBIPAXECHUM.

CpaBHHUBATBh U YNOPAA0YMBATH PALOHAIBHBIC YUCIA, BBHINOJIHATH
BBIUHCJIEHUS C pallMOHAIbHBIMU YHCIAMHU

IIpoBoaMTL HECIOXKHBIE MCCIIEIOBAHMS, CBSI3aHHBIE CO CBOMCTBAMM
JPOOHBIX YMCell, ONMUPAsCh HA YUCIOBBIE SKCIIEPHUMEHTHI (B TOM YHCIIe
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3HA4YeHUs1 aNreOpanyeckoro BBIPAKEHUS, MPUMEHEHHE anreOpamyecKux
BBIDOKCHHH  JJI1  3alMCH  CBOWCTB  apu(PMETHYECKUX  JICHCTBHI,
peoOpa3oBaHue aNreOpandecKuX BEIPAKESHUH.

Jenurenu u KpaTHble

Jlenurens u €ro CBOMCTBA, OOIIMK JENUTENb IBYX U OoJiee ducen,
HauOOJbIIUKA OOLIMI J1eIUTeNb, B3aMMHO MPOCTHIE YHWCIIA, HAXOXIACHHE
HauOobIIero 001Iero AenuTelns. KpaTHoe U ero cBOMCTBa, 00IIee KpaTHOe
IBYyX U OoJiee uncen, HAaMMEeHbIlee 0011Iee KpaTHOe, CIIOCOObI HaXOXKACHUS
HAaUMEHBIIIETO OOIIEro KPaTHOTo.

Apoou

OO0bIKHOBEHHBIE IPOOH

Hons, dactb, ApoOHOe 4dHcio, JpoOb. JIpoOHOE YHMCIO Kak
pe3yabTar neneHus. [IpaBuibHBIE W HETpaBWIBHBIE JPOOH, CMEUIaHHAs
IpoOb (CMENIaHHOE YHUCIIO0).

3anmuch HATypalbHOTO 4YHCIa B BUAe JApoOM C 3aJaHHBIM
3HaMEHaTelneM, IMpeoOpa3oBaHUEe CMEIIaHHOW ApoOu B HEMPaBUIbHYIO
IpoOb 1 HA00OPOT.

[IpuBenenue gapobeit k oOmemy 3HameHaTeno. CpaBHEHHE
OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue U BbIUMTAaHUE OOBIKHOBEHHBIX NpoOeil. YMHOXKeHHe U
niesieHne OOBIKHOBEHHBIX JpOOei.

ApudmeTndeckne IeiCTBUS CO CMEIIaHHBIMU JPOOSMHU.

Apudmernueckue 1eiCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuoHanuzayuu bIYUCIEHU U UX HPUMEHeHUe Nnpu
8bINOHEHUU 0eUCMBULI.

HdecsiTuanbie ApodH

Henas u npoGHas yvactu aecatuyHoi apobu. [IpeobGpasoBanue
JECSITUUHBIX JIpoOeil B 0ObIKHOBEHHbIE. CpaBHEHHE AECSITHUYHBIX TPOOEH.
CrnoxeHue U BbIYUTAHHUE JECSITHUUHBIX IpoOeil. OKpyrieHue AeCITUYHBIX
npobeil. YMHOXKEHHE W JIeJICHHE JECATUYHBIX Apobel. [Ipeobpazosanue
00bIKHOBEHHBIX 0pobell 8 decsimuunble Opodbu. Koneunvie u beckoneumnvie
Odecamuunvle OpooU.

OTHOmEeHne ABYX YHCeJI

Macmtab Ha niade u kapre. [Iponopruu. CBoiicTBa NpONOPIMIA,

C UCMOJIb30BAaHUEM KAJIbKYJIATOPa, KOMIIBIOTEPA)

YuraTh 1 3anMChIBATH OYKBEHHBIC BHIPAXKEHUS, COCTABJIATH OYKBEHHBIE
BBIPAXKEHHUS TI0 YCIOBHAM 3a/ady.

BbrunciasaTs yucioBoe 3HaYeHHE OYKBEHHOT'O BBIPAXKEHHUS IPHU 3aJaH-
HBIX 3HAYCHHSIX OYKB.

CocTaBisiTh ypaBHEHUS 11O YCIOBUSM 3a/1a4.

Pemars mnpocreiilivie ypaBHEHHs Ha OCHOBE 3aBUCHUMOCTEN MEXKIY
KOMIIOHEHTaMU apu(pMeTUYECKUX IeHCTBUM.

CTpouTh Ha KOOPJWHATHOW TUIOCKOCTH TOYKH U (UTYpHl 1O 3a-
JTAHHBIM KOOpJIMHATaM;

onpeaeasiTb KOOPJIUHATHI TOYEK
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IIPUMEHEHHE NTPOIOPLUUI U OTHOLIEHUM IIPU PELICHUH 3a/1a4.
Cpennee apugmeTuyeckoe qyuceJi
Cpennee apudmernueckoe OByx uucen. M300paxkeHue cpemHero

apudmeTnyeckoro JABYX 4YHMceld Ha 4YMciIoBOM mpsmoil. Cpeduee
apugmemuueckoe HeCKOIbKUX YUCE.
IIpoueHTHI

[Tonstue npouenTa. BeiunciieHne NpOLEHTOB OT YKUCIIA U YHUCIIA 10
W3BECTHOMY MPOLIEHTY, BHIPAKEHUE OTHOILICHUS B IMPOIICHTAX.

PanmuonaabHbIe YHCIa

IHonoxuTeIbHBIE U OTPULIATEIbHBIE YHCIA

N300paxkenne uncen Ha 4YUCIOBOM (KOOPAMHATHOM) MPSMOM.
CpaBHenune uucen. Moaynb uucna, TeOMETpUYECKas WHTEpIpeTanus
Moayisi uucna. JIeMCTBUSL C TMOJOXUTEIbHBIMH U  OTPHUIATEIHHBIMU
yuciaaMu. MHOKECTBO LEIBIX YHCE.

IlonsiTue 0 panuoHaNBLHOM 4Yucie. [lepsuunoe npedcmasienue o
MHOdICecmae payuoHaibHulx yuces. JIeUCTBUS C pallmOHAIbLHBIMU YHCIIAMH.

2. CTaTHCTHKA U Teopus

BeposiTHocTeli (8+4=12 u)

JAunarpammsbl
CronbuaTble M KpyroBble nuarpammsbl. M3BiedeHue MHPOpMaLuu
u3 auarpamm. Mzobpaoicenue ouazpamm no Yucio8biM OaHHbIM.

N3BaexkaTh nHGpOpMannio U3 TaOIUIl U AUArpaMM, BbINOJHATH BBIYHUC-
JeHUs TO TaONUYHBIM JAaHHBIM, CPABHHMBATH BEIWYMHBI, HAXOAUTH
HauOO0JIbIIME U HAMMEHbIINE 3HAYSHUSI U JP.

BoinosHsaTs c6op nHGOPMAIIUU B HECIOKHBIX CIydasX, NPeAcTaBJISTh
uH(popMalKio B BUAE TaOIUI] U AMArPaMM, B TOM YHCJIE C MOMOIIBIO
KOMITBIOTEPHBIX TPOTPAMM.

IIpuBoauTH NIpUMEPHI CITy4yalHBIX COOBITUI, JOCTOBEPHBIX U HEBO3MOXK-
HBIX COOBITHH.

CpaBHUBATBh IIaHCHl HACTYIUIEHUS COOBITUH; CTPOMTb pEYEBbIC
KOHCTPYKIIMM C HCIOJb30BAHUEM CIIOBOCOYETAHUH Oo.iee 6eposammo,
Manogeposmuo M np.

BoinosHaTh miepebop BceX BO3MOXKHBIX BapHaHTOB Jisl Tepecdera
O0OBEKTOB WA KOMOWMHAIIMKM, BBIAEJATH KOMOHWHAIIMH, OTBEUYAIOIINE
3a/IaHHBIM YCIIOBUSIM
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3. TekcroBble 3agaun (14+15=29y)

Pemenne  mpakTHyeckMx 3amad  C  NPUMEHEHHEM  CPEIHEro
apu(METHYECKOTO.
Pemenne HeCIOKHBIX TPAKTHYECKUX 33734 C IIPOLICHTAMH.
OcHoOBHbIE MeTO/IbI pelieHus TEKCTOBBIX 3ajayv:

aprupMETHIECKUM, TTepedop BapHaHTOB.

AHATU3MPOBATHh U OCMBICJIUBATh TEKCT 3a/1a4i, nepedopMyJHpOBaTh
yCIIOBHE, M3BJEKATh HEOOXOAMMYIO HWH(GOpPMAIHIO, MOJEJIHPOBATH
YCIIOBHE C IOMOIIBIO CXEM, PUCYHKOB, pPEalbHbIX MPEIMETOB; CTPOUTH
JIOTUYECKYIO LIEMIOYKY PacCyKIEHUIN; KPUTUYECKH OLEHHBATH I10JIy4CH-
HBII OTBET, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA COOTBET-
CTBUE YCJIOBHIO.

Hcnoab30BaTh 3HaHMS O 3aBUCHUMOCTSIX MEXAY BEIMYMHAMM (CKO-

pOCTh, BpeMsl, pacCTOSIHUE; paboTa, MPOU3BOAUTEIBLHOCTD, BpEMS U T.

I.) IPU PEUICHUU TEKCTOBbIX 3aJau

4. Harasaaasi reomerpus. ['eomerpuyeckue ¢purypsi (12+7=19 y)

Qurypel B OKpyXkaromeM wmupe. HarmsanHele mnpeacraBieHus o
burypax Ha IUIOCKOCTH: IHpsMas, OTPE30K, JIyd, Yroj, JOMaHasi,
MHOT'OYTI'OJIbHUK, OKPYXHOCTb, KpyT. YeThIpeXyroibHUK, IPSIMOYIOJIbHUK,
KBaJpar. TpeyronbHuK, 8UObL Mpey2obHUKOS. IIpasunvHole
MHO20y2onbHUKY. V300paskeHre OCHOBHBIX TI'€OMETPHUYECKUX (Uryp.
Bzaumnoe pacnonoosicenue 08yx npsamwvix, 08yx OKpYICHOCMEU, NPAMOU U
okpyxchocmu. JlnnHa otpeska, JjoMaHoul. [loctpoenne orpeska 3agaHHON
JUIMHBL. Buael yrimos. HarnsgHele mpencTaBiieHus O MPOCTPAaHCTBEHHBIX
¢burypax: Ky0, nmapauienenures, Npu3Ma, nupamMmusa, map, cgepa, KOHYyC,
mwHAp. M300paxenne mpocTpaHCTBEHHBIX GUTyp. [Ipumepwi ceuenuil.
Mnozoepannuku. Ilpasunvuvie muozocpanHuku. IIpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, LIMJIMH/IpA U KOHYCA.

[lonstue o paBenctse Quryp. LlenTpanbHasi, oceBas U 3epKalbHAs
cuMMeTpun. M300paxkeHne CUMMETPUYHBIX QUTyp.

Pacno3naBaTh Ha uepTekax, PUCYHKAX M MOJCISAX T€OMETPUYECKHE
burypsl, koHpurypauu Guryp (II0CKHE U MPOCTPAHCTBEHHBIE).
I[IpuBoANTH TPUMEpPHI aHAJOTOB TEOMETPUYECKHX (QHUTYp B OKpY-
JKAIOIIeM MHUPE.

N300pazkaTh reomMeTpudeckre GUTYpHl B UX KOHQUTYPALIUU OT PYKH H C
UCIOJIb30BAaHUEM YEPTEKHBIX MHCTPYMEHTOB.

N3o00paxkath reomerpruyeckue GUIrypbl Ha KJIeT4aTol Oymare.
M3mepsTH C MOMOIIBIO HMHCTPYMEHTOB U CPAaBHUBATH JIJIMHBI OTPE3KOB U
BEJIMYMHBI YTJIOB.

CTponTh OTpE3KH 33JaHHOH [UIMHBI C MMOMOIIBIO JTUHEHKU M LUPKYIS U
YIJIBI 33/IaHHOM BEIMYMHBI C TIOMOIIBIO TPAHCTIOPTHPA.

M3roraBiuBaTh INPOCTPAHCTBEHHbIE (GUIYyphl M3 pa3BEpPTOK; pacro-
3HaBaTh Pa3BEPTKH KyOa, mapajuiesenumneia, THpaMIIbL, IIINHAPA U KO-
Hyca. Paccmampueamp 1pocTeilliue CeyeHHs MPOCTPAHCTBEHHBIX
buryp, momydaemple IyTeM TMPEAMETHOTO WM KOMIBIOTEPHOTO
MOJICIIMPOBAHUS, ONPeleasiTh UX BUJL.

HccaenoBath 1 onuchbiBaTh CBOMCTBAa TeoMeTpuUuecKux ¢uryp (mio-
CKUX U TPOCTPAHCTBEHHBIX), HCIOIB3ys HSKCIEPUMEHT, HaOJIO/eHuE,
u3Mepenue. MoaeauMpoBaTb TE€OMETPUYECKHE OOBEKTHI, HCIOJIb3YS
Oymary, IUIacTHIIMH, MPOBOJNIOKY U Jp. Mcmosib30BaTh KOMITBIOTEPHOE
MOJICIIMPOBAHNE U DKCIICPUMEHT JJIsl M3YUCHHS CBOMCTB T€OMETPHUECKUX
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00BEKTOB.

HaxoauThs B OKpyKarolieM MHUpE IUIOCKHE U MPOCTPAHCTBEHHBIE CHM-
METPUYHBIE (DUTYPBI.

Bblae1siTh B yCIOBUM 33/1a4M JaHHBIE, HEOOXOANMBIE JUIS €€ PEeUICHN,
CTPOMTH JIOTUYECKYIO IIETIOYKY paCCYXICHHH, CONMOCTABJATDH IOIY-
YEHHBII Pe3yNIbTaT C YCIOBUEM 33a4H.

M300pazkaTh paBHBIC QUTYPBI, CAMMETPUYHbIE (QUTYPBI
MoaennpoBaTh HECIOXHBIE 3aBUCHMOCTH C HOMoUIpio  (opmyr;
BBINOJIHATE BBIYUCIICHUS IO (hOpMyJIIaMm.

5. Harasianas reomerpusi. U3mepenus u Bpruncienns (16+13=29y)

EnuHunbsl u3MepeHWid: [UIMHBI, IUIOMIaad, O0ObeMa, MaccChl,
BPEMEHHU, CKOPOCTHU. 3aBUCUMOCTH MEXK]y SAUHUIIAMUA U3MEPEHUS KaXKI0u
BeNMYMHBL. ['pamycHas mepa yria. V3mepeHwe U MOCTpOEHHE YIIIOB C
IIOMOIB  TpaHcnoprupa. Ilepumerp MHOroyronbHuka. llonsaTue
wiomand  Gurypel;  eIUHUIBI  U3MepeHus  Iuiomanu. llnomans
MPSIMOYTOJIbHHKA, KBajapaTa. [IpubimkeHHoe u3MepeHne miomaau Gpuryp
Ha KJeTyatoit Oymare. Pasnosenukue gueypel. Ilonsatue o0bema; eTMHULIBI
ob0bema. OOBEeM MPSMOYroJILHOTO Tapaiienenuneaa, kyoa. Pemenue
MPAKTUYECKHX 33724 C IPUMEHEHUEM MPOCTEUIIINX CBOUCTB QUTYD.

OTHouleHne IBYX YHCeJ: MacIITad Ha MJIaHE U KapTe.

BoipakaTh OJHH €MHUIBI U3MEPEHUS JUTHH Yepe3 IpyTue.

BbIyucaATh IJI0MIa11 KBaJPaTOB U MPSMOYTOJIEHUKOB, HCIIONB3YsI Pop-
MYJIbI TUTOIIAIM KBapaTa U TUIOIIAIH MPSIMOYTOJIbHHKA.

BbIpakaTh OHH €AMHUIIBI U3MEPEHUS IJIOMIAIN Yepe3 APYyTHe.
Boruncasste 0o0beMbl Ky0a W TPSIMOYTOJBHOTO Tapaylielienuie/a,
UCIONB3ysl  GopMylsl oO0beMa Kyba W o0beMa MPSAMOYTOJIBHOTO
napajielieure/a.

BobipakaTh OHH €IMHUIIBI U3MEPEHUS 00beMa yepes3 ApyTrHe.

PemaTh 3a7aun Ha HaXOXXIEHHWE JJIUH OTPE3KOB, MEPUMETPOB MHO-
TOYTOJILHUKOB, TPAalyCHOW MEpHI YIJIOB, TUIOMIAJCH KBapaTOB U MPSIMO-
YTOJIBHUKOB, 00BEMOB KyOOB M MPSMOYTOJIBHBIX IapajuleienuIesioB,
KyoOa.

BbipakaTh OHM €AMHUIBI U3MEPEHUS BETUUNHBI B IPYTUX €ANHULIAX
(MeTpbl B KMLJIOMETpPaX, MUHYTHI B yacax U T. I1.).

OKpyrisiTe HaTypajJbHble 4YHCIAa M JEeCATUYHbIE ApoOU. BHIMONHATH
NPUKHJIKY U OLIEHKY B XOJI€ BEIYMCIICHUH.

6. UcTopusi MaTeMaTHKHU

(5+1=

6 u)

Iossnenue yugp, Oyke, uepoenugos 6 npoyecce cuema U
pacnpedenenus npooykmos ua Jpesnem Bauosicnem Bocmoke. Céssb ¢
Heonumuueckoti pegontoyueii.

OnuceIBaTh OTACJIbHBIC BbIAAIOMIUCCA PC3YJIbTATHI, IMOJYUYCHHBIC B XO/C
Pa3BUTHA MAaTEMATHUKH KaK HAYKH,

SHATb IMPUMCPBI MATCMATUYCCKUX OTKpLITI/II\/'I W HUX aBTOPOB, B CBS3U C
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Poorcoenue mecmudec;zmepulmoﬁ cucmemwl cuuciaenus. Ilosenenue
0€CAMUYHOU 3aNUCU YUCEIL.

Pooicoenue u pazsumue apugpmemuxu namypanvuwix yucen. HOK,
HO/I, npocmeie yucna. Pewemo Spamocgena.

Iosigrenue Hyns u  OmMpUYAmMenvbHbIX Hucel 6 MamemMamuxe
opesnocmu. Ponv Jluogpanma. [louemy (—1)(—1) =+1?

Ipobu 6 Basunone, Eeunme, Pume. Omxpvimue O0ecsimuuHbix

opobeil. Cmapunnvle cucmemsl mep. ecamuunvie 0pobu u mempuieckas
cucmema mep. JI. Macnuykutl.

OTEYECTBEHHOM U BCEMUPHON UCTOPUEH;
OnuCkHIBanms 6K1A0 6bl()aIOWMXC}Z mamemamuxKoe 6 paszeumue mamemamuxku u
UHBIX HAYYHbLX obnacmelti.

7. DjieMeHTbI TEOPUHM MHOKECTB U MaTeMaTHu4eckoii joruku (4+1=5 y)

Jlormueckue 3agaun

Pernienne HECIOXHBIX JIOTMYECKUX 3alad. Peuwtenue nocuyecKux
3a0a4 ¢ NOMowbio 2pagos, maodauy.

IIpuBoANTH NpUMeEpbl KOHEYHBIX U OECKOHEUHBIX MHOXeCTB. HaxoauThb
O0BEMHEHUE U II€PECEUCHUE KOHKPETHBIX MHOXECTB. I[IpuBOIUTH
IPUMEPbI HECIIOXKHBIX KIaCCU(PUKALMHA U3 PA3IUYHBIX 00JIaCTe! )KU3HH.

NnnroctpupoBaTh TEOPETUKO-MHOKECTBEHHBIE MTOHSATHUS C TTIOMOIIBIO
KpyroB Dilnepa

Pe3epB epemenu - 5 u

TemMarnuyeckoe JIaHMPOBaHHE
7-9 kaaccbl
Paznen «Aareopa» (3154)— 0a30Bblil ypOBEeHb

Paznen «Aaredpay» (4554) —

yIi1y0JIeHHBI YPOBEeHb

(B T.4. 7 K1acc — 0a30BbIil yPOBeHb, 8-9 Ki1acce — yriy0/1eHHbIH YPOBEHb)
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OcHoBHOE coaepkaHue 1o TeEMaM

XapakTepuCcTHKA OCHOBHBIX BU/0B /1eATEJIbHOCTH YYeHUKA
(Ha ypOBHe yUeOHBIX JeilcCTBH)

1

2

1. DjieMeHThI TEOPHH MHOKECTB H MATEeMATHYECKOil JIOTHKH (0a30BbIil ypoBeHb: 2+4+5=114; yriry0/ieHHbIil ypoBeHb: 2+6+4=12)

MHoecTBa U OTHOLIEHUS MeK1Y HUMH

MHOXECTBO,  Xapakmepucmuyeckoe  COUCMBO  MHOJICECHEd,
3JIEMEHT MHOXXECTBA, Mycmoe, KOHeuHoe, 0ecKOHeuHoe MHOICeCMEO.
[TonmHoOxecTBO. OTHOLIEHHE TNPUHAMIEKHOCTH, BKIIOYECHUS, PaBEHCTBA.
DneMeHTbl MHOXECTBa, CIOCOOBbI 3aJaHMsl MHOXXECTB, PACNO3HABAHUE
NOOMHOJICECME U INEMEHMOE NOOMHOICECE C UCHONb30OBAHUEM KPY208
Diinepa.

Onepanum HaJx MHOKeCTBaMH

[lepeceuenrie U 0OBEAMHEHUE MHOXECTB. Pasznocmb MHodICecms,
oononnenue muodcecmea. Humepnpemayus onepayuii Hao MHOJICECMEAMU C
noMowbio Kpy2086 Jiinepa.

Bbicka3biBaHuA

VICTUHHOCTD M JIOKHOCTH BBICKa3blBaHWs. Cnooicuvie u npocmvle
gvickazvieanus. Onepayuu HAO  BbICKA3LIGAHUAMU C  UCHONb30GAHUEM
JIO2UYECKUX CBA30K: U, UNU, He. YCN06Hble 8bICKA3bIBAHUSA (UMNAUKAYULL).

OnuchIBaTh MHOXKECTBO LIEJIBIX YUCEN, MHOKECTBO PAllMOHAIBHBIX
YHUCEJl, COOTHOLIEHUE MEXKY STUMHA MHOXKECTBAMH.

OnuceIBaTh MHOXECTBO JEHCTBUTEIBHBIX YACEI.

Hcnonb3oBaTh B NMCbMEHHONW MaTeMaTHYECKOW peun 0003HAYEHUS U
rpapudeckue H300paKEHUsST YHCIOBBIX MHOXECTB, TEOPETUKO-MHO-
JKECTBEHHYIO CHMBOJIUKY.

IIpuBoauTh npuMepsl KOHEYHBIX U OSCKOHEYHBIX MHOXKeCTB. Haxo-
TUTh 00BEIMHEHHE U IepeceueHue MHOecTB. IIpuBoauTh npumepsl
HECJIOKHBIX KJIaCCHU(PUKALIUH.

Hcnosbp30BaTh TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY M SI3BIK IIPH
peLICHUY 3a/1a4 B XO/1€ U3Y4YECHMs PAa3IMUHBIX Pa3/IelIoB Kypca.
HNiirocTpupoBaTh MaTeMaTU4ECKUE TOHATHS W YTBEPKIACHUS INPH-
Mepamu. Mcnosib30BaTh IpUMEPHI U KOHTPIPUMEPHI B apryMEHTALUU.
KoHcTpyHpoBaTh MaTeMaTHYECKHE MTPEMIOKEHHUS C IIOMOIIBIO CBA30K
eciu mo, 6 moM U MoJbKO MoM ciydae, JOTUYECKUX CBA30K U, UlU.

2. Yucna (6a30Bblii ypoBeHb: 6+16+6=28 u; yruryosienHsblii ypoBenb: 6+42+33=814)
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HarypanbHble 4yuciaa. Hekoropble  cBOWMCTBA  MHOXECTBA
HaTypaJIbHBIX YMCEJl. Y CIIOBHE Pa3peIMMOCTH YpaBHEHMS BUuAa a + X = B BO
MHOECTBE HATyPaJIbHBIX YHCEIL.

Heabie uymcaa. HexkoTopsle CBOMCTBA MHOMKECTBA LEJBIX YHCEI.
VYcnoBue paspeliMMOCTH YPaBHEHHsI BUJA ax = B BO MHOXECTBE LEJBIX
qucel.

PanuonaabHbIe YncIa

MHO0KECTBO paoruOHAJIBHBIX YHCEIL. CpaBHeHI/Ie PaluOHAJIbHBIX

gyucen. JlelicTBus ¢ palMOHAJIBHBIMH  4YuCIaMHu. [Ipeocmasnenue
PAYUOHANBHO2O0 YUCTA OECAMUYHOU OPOObIO.

HppanuoHajbHble YHCIA

[TousiTue UPPaIMOHATILHOTO qHca. PacrniozHaBanue
UppalMoHaNbHBIX  uncen.  [IpuMepsl  nokasatenbcTB B anredpe.

WppanmonanbHOCTh 4nciaa \/E [Ipumenenue B reomerpun. Cpasnenue
uppayuonanbHelx yucen. Muosicecmso oeticmeumenbhvix yuce.
KBagpaTHbie kopHu
Apudmernueckuif  KBaJpaTHBIH  KOPEHb. IIpeoOpas3oBanue
BBIPQXEHUH, COAEpKALMX KBAJApaTHbIE KOPHU: YMHOXEHHUE, [EJICHUE,
BBIHECEHHE MHOXKUTENS H3-T0J 3HaKa KOPHS, 6HeceHue MHOMCUMens noo
3HAK KOPHSL.

Yriy6/1eHHbIH YPOBeHb

HarypanbHble yncaa. /[enumMocTs HaTypainbHbIX uncen. [Ipu3Haku
nenumoctn  Ha  2,3,4,5,9,10,11. Ilpoctele W  cOCTaBHbIE YHCIA.
beckoneunocte  MHOXKecTBa MpoCThiXx uucend. OcHOBHas  Teopema
apudmeruku. PaznoxkeHne HaTypallbHOTO YMCJIa Ha MPOCThIE MHOKUTEIH.
HOJ/l u HOK. Anroputm EBkina.

HeJsbie yucaa. JleneHue ¢ OCTaTKOM.

PanuonanbHble Yucaa

CpaBHeHME palMOHAIBHBIX 4YHcel. J[eWcTBUS € pallMOHATBbHBIMU
yuciamu. KoHeunble n OeCKOHEUHBIE JecsiTUYHBIE ApoOu. [IpencraBnenue
paIMoHaIbHOrO 4YHcIa B BUAE JAecaTUyHOM apobu. Hekoropwie cBoiicTBa

Haxoaurs, aHAJIU3HPOBATH, CONOCTABJIATH YHCIOBBIE XapaKTEepHU-
CTHKH OOBEKTOB OKPY>KaIOILIEro MUpa.

Hcnouab30BaTh 3amuch 4MCEl B CTAaHAAPTHOM BUJIE JUISL BBIPAKCHUS
pa3MepoB 0OBEKTOB, JJIUTEILHOCTH MIPOLIECCOB B OKPYIKAIOIIEM MUPE.
CpaBHHUBaTh uuClla U BEJIWYUHBI, 3alIUCAHHBIE C MCIIOJIb30BAHUEM
crenenu 10.

Hcnoan3oBaTh pasHble (OpPMBI 3amucH NPUOIMIKEHHBIX 3HAYCHUH;
JieJ1aTh BBIBO/IBI O TOUHOCTH MPUOIMKEHUS 110 3aIIUCH IPUOIMKEHHOTO
3HA4YCHMUS.

BbINOJIHATH BEIUNCICHNS ¢ PEAIbHBIMU JaHHBIMHU.

BBINOHATH NPUKHUIKY U OLEHKY PE3YyJIbTATOB BBIYUCIICHUI
CpaBHHUBaTh U yHNOPAAOYMBATH DPALMOHAIBHBIE YHUCIIA, BBINOIHATH
BBIYMCIICHUS] C palMOHAIBHBIMM YHCIAMH, BBIYHCIAATH 3HAYCHUS
CTEIIEHEHN C LIEJIBIM I10Ka3aTeIIEM.

DopMyIMPOBATh OIPEICICHUE KBAJIPATHOTO KOPHS U3 YUCIIA.
Hcnoan3oBarth rpaduk GyHKIMU Yy = X2 JUI51 HAXOXKACHHS KBaJIpaTHbIX
KOpHEH.

BbruucasiTe TOUHbIE U NPUOIMIKEHHBIC 3HAYEHUSI KOPHEH, UCIOJb3Ys
npu HEOOXOAMMOCTH KaJBKYJSATOP; MPOBOIUTH OLEHKY KBaJPaTHBIX
KOpHEH.

@DopMyJIMPOBATh OINPEICICHUE KOPHSA TPEThEM CTENEHH; HAXOAWTh
3Ha4eHUsT KyOMYEeCKMX KOpHeH, NIpu HeoOXOIUMOCTH HCHOIb3YH,
KaJIBKYJIATOP.

IIpuBoauTL TIpUMEPBHl HMPPALMOHAIBHBIX YHCEI; PAaclo3HABATh
palMoOHaNbHBIE W HPPALMOHAIBHBIE YHCIA; HM300pakaTh dHCIIA
TOYKaMU KOOPJAMHATHOU IIPSMOA.

Haxoauth necsaTuuHble NPUONMKEHUS pPAlMOHAIBHBIX M Hpparuo-
HaJbHBIX YHCE; CPABHUBATL U YNOPAJA0YMBATHL [IECHCTBUTEIIBLHbIC
quCIna.
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MHOXKECTBA PAIMOHAIBHBIX YHUCENI. BBIMOTHUMOCTh apHPMETHUECKUX
oTepanuii BO MHOXKECTBE PAIIMOHAJILHBIX YHCENT U CBOMCTBA ATHX OIEpaIni.
Dtanbl pa3BUTHS NPEACTABICHUNA O yucie. 3ajaya MU3MEpPEHUs BEJIUYUH.
Enununa nsmepenus. M3mepeHne oTpe3KOB: €UHUYHBIA OTPE30K, IPOIece
u3mepenus. [IpencraBneHue panyoHaIbHOIO YHCIa B BUIE OCCKOHEYHOM
MePUONYECKON JecaTuYHON napodbu. IIpencraBieHue OECKOHEYHOW Iie-
PHOIMUYECKON AECATUYHON ApoOU B BII€ OOBIKHOBEHHOM.

HppanuonajbHble YHCIA

[lonsitue wuppanuoHanbHOro uucia. Pacno3HaBaHHE HppaLMOHATBHBIX
yucen. [lefictBus ¢ uppanuoHanbHbIMH uyuciaMu. CBOICTBa JEHCTBUN C
UppALMOHATIbHBIMU  yuciaamMu. CpaBHEHHE HPPALMOHAIBHBIX  YHCEIL.
MHuoxecTBO JeHcTBUTENBHBIX umcesn. OOmas wmepa JBYyX OTPE3KOB.
CousmepuMoCTb U HECOM3MEPUMOCTH  OTpe3KOB. CBs3b  MEXIy
COM3MEPUMOCTBIO OTPE3KOB M OTHOLIEHHMEM HX IiuuH. HecomszmepumocTs
JMaroHalii KBaJpara ¢ €ro CTOPOHOM.

JelicrBuTeIbHBIE 4Mcaa. beckoHeuHass jgecsiTuyHas JApoOb Kak
pe3ynbTaT U3MepeHus oTpe3ka. J(elcTBUTENbHBIE YHClia KaKk OECKOHEUHBIE
necsituunbie  apobu. Ilepuoamueckue npecsatuunbie apodbu. I[Ipumepst
OECKOHEUYHBIX  HEMEpPHOAMYECKHX  JeCATHYHbIX Apobeir.  CBoiicTBa
MHO’KECTBA JEHCTBUTEIbHBIX YUCEN.

Pemienue ypaBHeHus x? = 2 BO MHOXECTBE palMOHAIBHBIX YUCET U BO
MHOXECTBE JIEHCTBUTENbHBIX uncell. [loHaTHe 00 MppalroHaTIbHOM YHUCIE.
UppatnmonansHocTh yncna. JlecaTUuHble MPUOTMKEHUS UPPAUOHATBHBIX
gyucen. HaxoxxneHue mnpuOMMKEHHOIO 3HAYEHHUs]I KOPHS C MOMOUIbIO
KaJIbKYJISATOPA.

CranmapTHBIN BU YKCIA.

Wsmepenus, mpubmmkeHus, oleHkd. [IpeacTtaBieHuss o pacHIMpeHHUsX
YUCIIOBBIX MHOXecTB. M3mepenne yrios. Pannan. Pagunannas mepa yria.
CuHyc, KOCUHYC, TAHTE€HC U KOTAaHTEHC MPOM3BOJILHOTO yria (B rpagycax u
paanaHax).

HppanuoHajbHble BbIPAXKEHU S
ApudmeTnueckuili KBaJIpaTHbI KopeHb. JlomycTUMble 3HaueHUus
NEPEMEHHBIX B BBIPAKEHMSIX, COACPIKAIIMX apu(METHUECKHE KBaJpaTHbIE
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kopHu. [IpeoOpa3oBanue BBIpAKEHUH, COJACPKAIIUX KBAJAPATHBIE KOPHHU.
CBolicTBa KBaJpAaTHBIX KOPHEH U UX IPUMEHEHHE B BBIYNCIICHUSX.

KopHu n-pix creneneit. JlomycTumble 3HAYEHHs IIEPEMEHHBIX B
BBIP@)KEHUSAX, COAEpKaIMX KOpHM N-bIX creneHeil. IlpeoOGpa3oBanue
BBIPAKECHM, COAEPKALUX KOPHU N-bIX CTEIECHEH.

CreneHb ¢ paliOHaJILHBIM TIOKa3aTeneM U ee cBoicTBa. [IpeobpazoBanue
BBIPAKECHMM, COAEPKALIUX CTEIIEHD C PALIMOHAJIBHBIM I10KA3aTEIIEM.
ITpeoOpa3oBanue BbIpaXKeHUH C paiuKaIaMy U CTEIIEHSIMHU C IPOOHBIM
IIOKA3aTEeJIEM.

3. ToxknecTBeHHbIe Mpeodpa3oBanus (0a30Bblil ypoBeHb: 46+24+10=80 u; yruy6JieHHblii ypoBeHb: 46+42+8=964)
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YucioBble U OYKBEHHbIE BLIPAKEHHS

Bripaxkxenne ¢ mepemeHHOW. 3HaueHuEe BhIpakeHus. [loacraHoBka
BBIPOKEHUI BMECTO TEPEMEHHBIX. JlomyCcTUMBbIC 3HAYCHHS TMEPEMEHHBIX,
BXOJIAIIUX B alre0panyecKkue BhIPaKCHHUS.

Lenbie BbIpaKeHUs!

CremneHb ¢ HaTypaJbHBIM M HYJIEBBIM IIOKa3aTelieM U €€ CBOMCTBA.
[IpeoOpa3oBaHus BBIpAKEHUH, COJCPKAIMUX CTEICHU C HATypPaTbHBIM
MIOKa3aTeJeM.

Onnounen, ™HorowieH. Crenenb opHouwieHa. JledictBus ¢
OTHOWICHAMH M MHOTOYIEHAMHU (CIOKEHHE, BBIUUTAHUE, YMHOXKEHUE).
@opMyInbl  COKPAIICHHOTO YMHOKEHHUS: PAa3HOCTh KBaJpaToB, KBajapar
CYMMBI U Pa3HOCTH, Ky0 CyMMBI U KyO pa3sHOCTH [BYX BBIPaKCHHII.
Paznoxenrne MHOro4ieHa Ha MHOXHUTEJH: BBIHECEHHUE OOIIETO MHOXKUTEIS
3a CKOOKH, epynnuposKka, npumeHerue Gopmyi COKPaAueHH020 YMHONCEHUS.
Keaopamnwviti  mpexunen, paznooicenue Keaopammoco mpexuieHa Ha
MHOJNCUMEIU.

Jlpo0HO-pauHoHaTbHbIE BIPAKEHUS

Cremenp ¢ 1mensiM mokasareieMm. IIpeoOpasoBanue ApoOHO-
JMHEWHBIX BBIPAKCHUI: CIIOKEHUE, YMHOXKEHUE, NeleHne. Areebpauyeckas
0podb.  Jlonycmumsie 3HAYEHUS NEPEMEHHbIX 6 OpPOOHO-PAYUOHANbHBIX
svipadicenusix.  CoxpaweHue  aneedopauveckux  opooet. Ilpusedenue
ancebpauveckux Opobeti Kk obwemy 3Hamenamenio. J[leticmeus ¢
aneedpaudeckumu OpoOAMU: CIOJHCEHUE, 8bIYUMAHUE, YMHOMCEHUe, OeleHuUe,
8036e0eHUe 8 CIEeNneHb.

IIpeobpazosanue gvipasicenuti, cOOEPHCAUUX 3HAK MOOYIIA.

BbINOJHATL  DJIEMEHTapHBIE  3HAKOBO-CHMBOJIHMYECKHE JCHCTBUS:
NPUMEHATh OYKBBI JJi1 0003HAYECHMS YUCEN, JJIs 3alUCH OOIIUX YT-
BEPXKIICHUH; COCTABJATh OYKBEHHBIC BBIPAKCHHS IO YCIOBUSM,
3aJlaHHBIM CJIOBECHO, PUCYHKOM WIIM 4YEpPTEKOM; Mpeodpa3oBbIBATH
anreOpanvdeckue CyMMbI M TMPOU3BEACHHS (BBIMOJHATH TPUBEICHUE
MOJOOHBIX CJIaraeéMbIX, PACKPHITHE CKOOOK, YIPOIIEHUE IPOU3BEIe-
BoruncasTs ynciioBoe 3HaueHHE OYKBEHHOTO BBIPAXKECHUS; HAXOAUTH
00J1acTh JOMYCTHUMBIX 3HAUCHUN TIEPEMEHHBIX B BBIPAKCHHH.
®opMyJIMPOBATH, 3AIMCHIBATH B CHMBOJIMYECKOI opme u 06oc-
HOBBIBATh CBOMCTBA CTEIICHU C HATYPAJIBHBIM [TOKa3aTeIeM; MpHMe-
HSATh CBOWCTBA CTEIECHHU I IPEOOpa30BaHUs BHIPAKEHUN U
BBIYMCIICHUH.

BbINOJHATH JeCTBHS ¢ MHOTOUJICHAMH.

BoiBoauTh (GOpMyIBl COKpAIIEHHOTO YMHOXKCHHSI, MPUMEHSTh UX B
peoOpa30BaHUAX BBIPAKEHHUM U BEIUMCICHUSIX.

BbINOJHATH Pa3IoKeHHE MHOTOWICHOB HA MHOYKUTEITH.

Pacno3HaBaTh KBaJpaTHBI TpeXuwieH, BBISCHATH BO3MOXXHOCTh
pa3NoKEHUs HA MHOXHTEIH, MPeACTABIATh KBAJAPATHBIA TPEXUICH B
BU/IE TIPOM3BEICHUS INHEHHBIX MHOXKHUTEIEH.

IpumeHsTH paznTuvHbIe POPMBI CAMOKOHTPOJIS TIPU BHITIOJTHEHUH
peoOpa3oBaHU.

®opmMyJMpoOBaTHL OCHOBHOE CBOWCTBO aiureOpanyveckoi apodou u
NPUMEHSITH €ro s IpeodpazoBaHus ApoOei.

BoinoansaTs neiicTBus ¢ anreOpandecKuMu IpoOsMH.

IIpencraBiasTh 11€70€ BIPAXKECHHE B BUI€ MHOTOUJIEHA, IPOOHOE — B
BHJIE OTHOIIICHUS MHOTOYICHOB; IOKA3bIBaTh TOXK/ICCTBA.
@opMyJIMPOBATH OMPEICTICHUE CTETICHH C I[EJIbIM TTOKa3aTeNIeM.

@ opMyJIMPOBATH, 3aIMCHIBATH B CHMBOJIMYECKON (JOopME B HILITIO-
CTPUPOBATH MPUMEPAMHU CBOICTBA CTENEHU C LIE€JIBIM MTOKA3aTeleM;
NPUMEHSITH CBOMCTBA CTENECHU JIJIs TIPeoOpa30BaHUs BBIPAKCHHH 1
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Yri1y0/1eHHBIH YPOBeHb
YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS
Beipaxkenue ¢ nepeMeHHOH. 3HaueHue
BBIPAXKEHHI BMECTO IIEPEMEHHBIX.
3akoHbl apudMeTHuecKux AeicTBuil. CTeneHsb ¢ IeIbIM 0Ka3aTelIeM U ee
cBoiicTBa. [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIIEHU C
HATypaJIbHBIM U LIETbIM ITOKa3areneM. Llenble BeIpaXkeHus U Ux
npeoOpa3zoBanus. PanmonanbHbie BEIpaXEHUS U UX MpeoOpa3oBaHUs
OcHOBHbIE TPUTOHOMETpPUYECKHUE TOXKAecTBA. DOpMyIIbl IPUBEIECHHUS.
CuHyc, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTHU JBYX yIi10B. CUHYC, KOCHHYC,
TaHIreHc JBOMHOro yria. CUHyC, KOCUHYC, TAHI'€HC IIOJIOBUHHOTO YIJIa.
ToxaecTBeHHbIE TPEe0OPa30BaHUS TPUTOHOMETPUUECKUX BBHIPAKECHUH.
[TpeoOpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKITHI B TPOU3BEACHHUE.
[Ipeobpa3oBaHue MPOU3BEIEHUS TPUTOHOMETPUYECKUX (PYHKIIUN B CyMMY.
MHoro4/ieHbl
OpnHouneH, creneHb oAHOwIeHa. JlecTBUSA ¢ ogHOuUIeHaAMU. MHOrouJses,
CTENEHb MHOIOWIEHA. 3HaYeHUs] MHOrouseHa. /IeficTBUs ¢ MHOrOUJIeHAMU:
CIIO)KEHHE, BbIUMTAaHUE, YMHOXXeHue, aeneHue. [IpeoOpa3zoBaHue Ien0ro
BBIp@XXEHUSI B MHOroueH. @OopMyIbl COKpPAIIEHHOTO YMHOXKEHUS: pa3HOCTb
KBAaJ[paTOB, KBaJpaT CYMMBI U pa3HOCTH. DOpMYIIbI TpeoOpa30BaHUs CyMMBI
U Pa3HOCTH KyOOB, KyO CyMMbI U pa3HOCTH. KBazpaT cymMMbl HECKOJIBKHUX
cnaraembplx. Popmyina pazHOCTH N-X cTeneHed, ¢opmyna cyMmMMbl N-X
CTerneHer Juisi HedeTHoro N. PasnoxkeHne MHOTOWIEHOB Ha MHOMKUTENH:
BbIHECEHHE OOIIEro MHOXXUTEINS 3a CKOOKH, TPYNIHMPOBKA, MUCIIOIb30BaHUE
(GhopMyJT COKpPAIIEHHOTO YMHOXXEHHSI. MHOTOWIEHBI C OJHOW MEepEeMEHHOM.
CrangapTHBIM BUJI MHOTOWIEHA C OJHOU NTEPEMEHHOM.

KBagparsaslii  TpexunmeH.  KopHu ~ KBajpaTHOro  TpexwdeHa.
Pa3noxeHne Ha TMHEMHBIE MHOXKHMTENIN KBAJpaTHOIO TpexwieHa. Teopema
Buera. Teopema, oOpatHas teopeme Buera. Brienenue nomHoro kBajpara.
PaznoxeHne Ha MHOXHTEIM CIIOCOOOM BBIJCIIEHUS IOJHOTO KBajJpara.
CummeTpuyeckue MHOTOWIEeHbl. [leneHue MHOrouwieHa ¢ OCTaTKOM.
Jenmumocts MHOrowieHoB. Teopema be3y m ee ciencTBue o JEIMMOCTH
MHOTOYJICHA Ha JIMHEWHBIN JIBYUJIEH.

IlonsTHE TOXKAECTBA

BbIpaxkeHus. lloxcraHoBka

BBIYMCIICHH.

Jloka3piBaTh CBOiicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEW;
NPUMEHSATh UX 15 TPeoO0pa3oBaHMsI BEIPAKECHUH.

BbruncasiTe 3HaueHUs BBIPAXKEHUH, COJEprKalllUX KBaJpaTHbIE KOPHHU;
BLIPAKATE NEPEMEHHBIC H3 FEOMETPHHEECKHX M ¢bu3nyeckux GopmyII.
HccaenoBarh ypaBHeHHE BUIA X° = @, HAXOAUTb TOYHBIE U IpH-
OmmkeHHble KopHH 1ipu a > 0.
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ToxnectBennoe npeoOpasoBanue. IlpeacraBienne o TOXIeCTBE Ha
MHOYECTBE.

JpooHo-panuoHaIbHbIEe BHIPAKEHHUS

Anrebpanyeckas JIpo0OBb. [TpeobpazoBanms BBIPOKCHUH,
COZIepKALINX CTENEHH C LEeJbIM MoKa3zaTeneM. JlomycTUMble 3HAYCHHS
MEPEMEHHBIX B  JPOOHO-pAllMOHANBHBIX  BbIpaKeHHsX. CokpalieHue
anreOpandeckux apoOei. [IpuBenenue anredpandeckux Ipodei Kk odmemy
3HameHarenro. JlelicTBusi ¢ anreOpanuecKuMH  JPOOSIMH:  CIIOXKEHHUE,
YMHOXeHUE, naeneHue. lIpencraBienue Apodu B BUAEC CYMMBI japoOeil ¢
UCTIOJI30BAHUEM METO/Ia HEOTIPEICIICHHBIX KO (DUIIMECHTOB.

[Ipeo6pa3oBanue BbIpakeHUH, coaepKaluX 3HaK MOTYJIS.

4. YpaBHeHHUs M HepaBeHCTBa (0 a30BBIHi YPOBEHD

:28+38+25=91 y; yranyosnennslii ypoBenb: 28+50+56=134y)

PaBencrBa

UucnoBoe paBeHcTBO. CBOICTBA YUCIIOBBIX PaBEHCTB. PaBeHCTBO ¢
nepeMeHHOl.  PaBeHcTBO ~ OykBeHHbIX  BbIpakeHud.  ToxaecTso,
JI0Ka3aTeNIbCTBO TOXAecTB. [IpeobpazoBanus BbIpaXeHHI.

YpaBHeHus

[lonsiTne ypaBHEeHUS U KOpHA YypaBHEHUs. [Ipedocmaénenue o
pasnocunvbHocmu ypasrenui. Obracms onpedenenus ypaenenus (0onacmo
00NYCMUMbIX 3HAYEHUL NePeMeHHOLL).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemenne nMHEWHBIX  ypaBHeHMH. Jlumetinoe
napamempom. Koauuecmeo «KopHeu JUHENUHO20 YPABHEHUS.
JIUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

KBanparHoe ypaBHeHHe M €ro KOPHH

KBanparusie ypaBHenus. HenonHble KBagpaTHbIE ypaBHEHUSI.
JIMCKpUMHUHAHT KBaJpaTHOTO ypaBHEHHs. Dopmylsia KOpHEH KBagpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpammnas meopeme Buema.
Pemenune  kBajpaTHBIX  YpaBHEHMM:MCIIONB30BaHHE  (QOPMYINBI IS

ypasHenue ¢
Pewenue

Pacno3sHaBaTh JMHEHHbIE W KBajJpaTHbIE YpaBHEHUS,
JpOoOHbBIE YpaBHEHUSI.

Pemats nuHelHble, KBaJpaTHbIE YPaBHEHUS, a TaKXe YpaBHEHUS,
CBOJISIIIMECS K HUM; pellaTh IPOOHO-pallMOHAIbHBIE YPAaBHEHUSI.
HccaenoBarh KBagpaTHbIE ypaBHEHUS 1O JUCKPUMUHAHTY U
Koa¢pduLreHTam.

PemiaThb TEeKCTOBBIE 33jauu aNredpanvdeckuM CrocoOOM: NEPeXoUTh
OT CJIOBECHOM (hOPMYJIMPOBKHU YCIOBUS 33/1a4M K anredpandeckon Mo-
JIeNTU IIYTEM COCTaBJIEHUS! YPABHEHUS; pelIaTh COCTaBIEHHOE
ypaBHEHHE; HHTEPINPETHPOBATDH PE3YJIbTaT.

OciabIC H

OmnpeneasiTeb, BIAETCSA JIN M1apa YACEI PELICHUEM JTAaHHOIO YPAaBHEHUS
C IByMsl TIEPEMEHHBIMHU; MPHBOIAUTH TIPUMEPHI PCUICHUS YPAaBHCHHI C
JIBYMsI [IEPEMEHHBIMU.

Pemartp 3aaum, anreOpandeckoil MOJEIBbIO KOTOPBIX SIBIISIETCS YpaB-
HCHUC C JABYMs NCPEMCHHBIMHU, HAXOAUTb LCJIbIC PCHICHUA IIYTEM
nepebopa.

Pemate cuctemsl 1ByX YpaBHEHHH C IByMsI IEPEMEHHBIMM, YKA3aHHBIE
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HaXOXICHUA KOpHEH, epagpuueckuii memoo pewieHus, pasioxcenue Ha
MHOJCUmenu, hnoooop KOpHell ¢ UCHONb308aHueM meopemvl Buema.
Konuuecmeo xopueti keadpammnoco ypaenenusi 6 3a8UCUMOCIU OM €20
ouckpumunauma. buxeadpammuvie ypaenenus. Ypasnenus, ceooumvie K
JUHEUHbIM U Keaopamuuim. Keaopamuule ypaguenus ¢ napamempom.

JApodHo-panmoHajbHbIe YPABHEHUS

Pemenne mnpocrefimux IpoOHO-TMHEWHBIX YpaBHEHUH. Peuwenue
OpOOHO-PAYUOHATILHBIX YPABHEHULL.

Memoovl  pewienusi  ypagHeHuil:  Memoovl  PAGHOCUTbHBIX
npeobpazosanutl, Memoo 3AMeHbl NepPeMeHHOU, 2papuueckuilt Memoo.
Hcnonvzosanue ceoticme gpynkyuil npu peuienu ypasHeHull.

Ilpocmeiiwue suoa

\/f(x):\/g(x).

Ypasuenus suoa X" =a .VYpasnenus 6 yenvix yucnax.

Cucrembl ypaBHeHUI

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. JIuHEeliHOe ypaBHEHHE C IByMsI
NepeMeHHBIMH. [Ipamas kak epagpuueckas uHmepnpemayus IUHEUHO20
VpasHenus: ¢ 08yMsi nepemMeHHbIMU.

[TonsaTHe cucreMsl ypaBHEHU. Pelienre cucteMsl ypaBHEHUN.

uppayuoHajibHble  YPABHEHUA

f(x)=a,

Metoabl pelieHuss CHUCTEM JIMHEHHBIX YpaBHEHUM ¢ JByMs
MEPEMEHHBIMU:  epaguueckuti.  mMemoo, Memoo  ClONHCEeHUs, METOJ
MOJICTAHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBele  HepaBeHCTBAa. (CBOMCTBa  YHCIOBBIX  HEPABEHCTB.
ITpoBepka cHpaBeATMBOCTH HEPABEHCTB MpH 3aJaHHBIX 3HAYEHUSX

MEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporue u HECTpOTHE HEPABEHCTBA.
Obnacmov onpedenenus HepaseHcmea (0011ACMb OONYCMUMbBIX 3HAYEHULL
nepemeHHol).

Pemenne nuHEMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xeadpammbvix

B COJIEP>KaHUU.

Pemiath TekcTOBBIE 33JaYu alreOpPanyecKuM CIIOCOOOM: MEPEXOIUTh
OT CJIOBECHOH (pOpMYJIMPOBKM YCIIOBHS 33Jaudl K anreOpandeckoil Mo-
Jend  TyTeM  COCTaBJCHHMS  CUCTEMbl  YpaBHEHHUH;  pellaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHMI; HHTEPIIPETUPOBATH PE3YIbTaT.
Ctpouthb rpaduky ypaBHEHUH C IBYMs IEPEMEHHBIMH.
KoncTpyupoBaTh  5KBUBAJICHTHBIE  pEUYEBBIC  BBICKA3bIBAaHUA C
HCIOJI30BaHUEM AJIreOpanvecKoro U reOMETPUYECKOTO SI3bIKOB.
Pematp 1 uccjienoBaTh ypaBHEHUS U CUCTEMbI YPAaBHEHHI Ha OCHOBE
(yHKIIMOHATBEHO-TPaUUECKUX MPEACTABICHUN YpaBHEHHI.

D®opMyJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, HIIIOCTPUPOBATH
MX Ha KOOPJIWHATHOH MPSIMOM, JOKA3bIBATH AJIrcOpanyecKu; MpuMe-
HATH CBOMCTBA HEPABEHCTB IIPU PELICHUH 3aa4.

Pacno3naBaTthb JUHEHHBIC U KBaIpaTHbIC HEPABEHCTRA.

PemiaTh IMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX HEPABEHCTB.
PemaTh KBaJipaTHBIC HEPABEHCTBA HA OCHOBE I'Pa(UUCCKUX TIPE]I-
CTaBIICHUIA.
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HEepageHcma: UCNOIb308AHUE CEOUCME U 2PAPUKA KBAOPAMUYHOU (DYHKYUU,
Memoo uRmMepeanos. 3anuce peuerus K8aopamHo20 HepaseHCcmaed.

Pewenue yenvix u OpoOHO-pAYUOHATLHLIX HEPABEHCME MemOOoM
UHMEPBATIO8.

CucreMbl HEPaBEHCTB

CucreMbl HEPaBEHCTB C OJIHOW TNIEpeMEHHOW. PerieHune cucrem
HEPaBEHCTB C OJHOM MepeMeHHON: JIMHEHHBIX, Kgadpamubix. 300paxkenue
peleHus CUCTeMbl HEPAaBEHCTB HA YHWCJIOBOW MPSIMOM. 3aluch pEIIeHUs
CHUCTEMbI HEPABEHCTB.

Yri1y0/1eHHbIH YPOBeHb

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBAa YMCIIOBBIX PaBEHCTB. PaBEeHCTBO ¢
MIEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHeHMss M KOpHS YypaBHeHus. IlpencraBieHue o
PaBHOCUJILHOCTH YPaBHEHUN U YPABHEHUSX -CJIC/ICTBUSIX.
[IpeacraBnenue 0 paBHOCUIBHOCTH Ha MHOXECTBE. PaBHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUM.

Mertoasb! pelieHlsi ypaBHEHU I

MeTtoapl  paBHOCWIIBHBIX  IpeoOpa3oBaHUi, METOJX  3aMEHBI
MepeMeHHOM, rpadUIeCcKuii METO/I, METOJ] Pa3JIOKeHUI Ha MHOYKUTEJIIN.
Hcnonb3oBaHue  cBOMCTB  (YyHKIMM  HpU  pELIEHWH  YpaBHEHUH,
UCIIOJIb30BaHNWE TeopeMbl Buera s ypaBHEHMH CTelNeHHW Bble 2.
IIpumepsl  pemieHuss ypaBHEHMH  BBICIIMX  cTeneHed. BossparHble
ypaBHeHUA. OTHOPOJHBIE ypaBHEHUs. Penienne paioHaIbHBIX YpaBHEHUN
C IIapaMeTpoOM.

JIuHeiliHOe ypaBHEHHE M €r0 KOPHHU

Pemenune nuHeiHbpIx ypaBHeHMI. KonumuecTBo KOpHEH JHMHEHHOTO
ypaBHeHUs. JIMHEHOEe ypaBHEHHE C TapaMETPOM.

KBagpaTHoe ypaBHeHHE H €er0 KOPHH
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JIMCKpUMHUHAHT  KBaJpaTHOro ypaBHeHus. Dopmylia KOpHEH
KBaJpaTHOro  ypaBHeHHsd. KoinuyecTBO  JEHCTBUTEIBHBIX  KOpPHEH
KBaJpaTHOTO ypaBHEHUs. PelieHre KBaJpaTHBIX ypaBHEHHH: TpauuecKuii
METOJl pEILIEHUs, HCIOIb30BaHUE (QOPMYJbl ISl HAXOXKICHUS KOpPHEH,
pas3iokeHue Ha MHOXHTENH, 1MOA0OpP KOPHEH ¢ HMCHOJB30BAaHUEM TEOPEMBI
Buera. bukBaaparHbsie ypaBHEHUsA. Y paBHEHUSA, CBOJMMbIC K JIMHEHHBIM U
kBazpaTHbIM. KBagpaTtHoe ypaBHeHMe ¢  mapameTrpoMm. Pemenue
MPOCTEUIINX KBAJAPATHBIX YPABHEHUM C mapaMmeTpaMu. Pelienne HeKOTOphIX
TUIIOB YpaBHEHUM 3 U 4 CTENEHHU.

JApo0HO-pannoHaIbHbIE YPABHEHHUSA

Pemienue npoOHO-paliOHAIBHBIX YPAaBHEHUH.

Mpocreiimme MppanuoHaabHble ypasHenus Buaa: /f (x)=a;

\/f (x) :\/g(x) JIx) = aVf(x)Vg(x) n nx pewenne. Pemenne

MpPAIHOHAIBHEIX ypaBHeHHit Buja | f (x) =g(x).

Cucrembl ypaBHeHU

YpaBHEeHME C ABYyMsI IEPEMEHHBIMU. PelleHne ypaBHEHUH B LIEIIBIX
yrcnax. JIuHeiHOe ypaBHEHWE ¢ JByMs IepeMeHHbIMHU. [ padudeckas
UHTEpIIpETaLys JIMHEWHOIO YPABHEHUS C JBYMS IIEPEMEHHBIMHU.

[IpencraBiaenre o rpaguueckoil HMHTEPHIpPETALUU MPOU3BOIBHOIO
YpaBHEHUS C ABYMs [IEPEMEHHBIMU: JIMHUM HA INIOCKOCTH.

[TonsaTHe cucremsl ypaBHEHUH. Penienre cucreM ypaBHEHHM.

[Ipencrasienne 0 paBHOCUIBHOCTH CUCTEM YPABHEHUM.

Meroasl pemeHus CUCTEM JIMHEWHBIX YPaBHEHUH C JABYMs
NepEeMEHHBIMH IpaUUeCcKUii METO/I, METOJI CIIO’KEHUSI, METO]I TIOJICTAHOBKHU.
KonnuecTBo periennii cucteMsl TUHEHHBIX ypaBHEHUN. CucTeMa JTUHEHHBIX
YPaBHEHUH C IIapaMeTPOM.

CuctemMbl HENVMHEWHBIX YpPaBHEHHM. MeETOIbl peleHus CHCTEM
HEJIMHEHHBIX YpaBHEHHUWU. MeTon IeneHusi, METOJ 3aMEHBbl IEPEMEHHBIX.
OIHOPOAHBIE CUCTEMBI.

HepaBencrBa

UucnoBele  HepaBeHcTBAa. (CBoOICTBa  YMCIIOBBIX  HEPaBEHCTB.
IIpoBepka CHpaBeUIMBOCTH HEPABEHCTB IIPU  3aJAaHHBIX 3HAYEHUAX
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IIEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporue M HECTPOTHE HEPABEHCTBA.
Jloka3aTenbcTBO HepaBeHCTB. HepaBeHCTBa O CpeIHUX IS IBYX UHUCEIL.

[lonsTne o pemieHMH HepaBeHCTBAa. MHOXKECTBO  pELICHHI
HEpaBEHCTBA.

[IpencraBnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JIuHeliHOE HEpPaBEHCTBO M MHOXKECTBA €ro peuieHud. Pemenue
JIMHEWHBIX HEPABEHCTB. JIMHEWHOE HEPABEHCTBO C MApaMETPOM.

KBanpatHOoe HepaBeHCTBO M €ro peuieHus. PeuieHue KBajpaTHBIX
HEPAaBEHCTB: UCIOJIb30BaHUE CBOMCTB U rpaduka KBaJApaTHUYHON (YHKIUH,
METO]I UHTEPBAJIOB. 3alKCh PEIICHUs KBaIpaTHOIO HEPABEHCTBA.

KBaapaTtHOoe HEPaBEHCTBO C NapaMETPOM M €T0 PEILICHHUE.

Ipocteiiune nppalMoOHANbHBIE HepaBeHcTBa Buma: ./ f (X)>a;

Jf(x)<a; \/f(x)>\/g(x) Jf(x) = a.

OO60011IeHHBII METO/] UHTEPBAJIOB /1JIsl pEILIEHHs] HEPABEHCTB.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW IepeMeHHOW. PemieHue cucrem
HEpPABEHCTB C OJHOW IEpEeMEHHOW: JHMHEWHBIX, KBaJApaTHBIX, IPOOHO-
palMoOHANBHBIX, HWppalMOHAIBHBIX. M300pakeHHe peleHus CHUCTEMbI
HEPABEHCTB Ha YHCJIOBOU MPSIMON. 3aMKCh PEIIEHUs] CHCTEMbI HEPaBEHCTB.

HepasenctBo ¢ nBymsa nepeMeHHbIMU. IIpencraBieHue o pemieHuu
JUHEHOrOo HepaBeHCTBA C JABYMs IHepeMeHHbIMH. ['paduueckas
MHTEpIpeTalys HepaBeHCTBA C ABYyMs NepeMeHHbIMU. ['paduueckuii meton
pELIeHUs CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMM.

5. ®ynkuuu (6a30Bblii ypoBeHb: 12+5+41=58 u; yruy6aeHHblii ypoBeHb: 12+16+48=764)
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IHousTue pyHkumuu

JlekapToBbl ~ KOOpAMHATHI ~ Ha  MIOCKOCTH.  DopmMupoBaHue
MPEJCTaBICHUNA O METANPEIMETHOM MOHSATHH «KOOpAWHATHD». [loHATHE O
GYHKIIMM KaKk COOTBETCTBHUS MEXIY JJIEeMEHTaMu MHOXecTB. CrocoObl
3ajaHusd (QYHKUMN: aHAIMTUYECKUH, rpadudeckuid, Tabmuunbii. ['paduk
¢byukiuu. I[lpumepsl ¢GyHKIMM, HOTy4yaeMbIX B MPOIECCE HCCIEIOBAHUS
Pa3NUYHBIX PeaJbHBIX MPOLECCOB M PEIICHUs 3ajad. 3HaueHHe (PYHKIUH B
touke. CBolicTBa (DyHKIMI: 001aCTh ONpEAeICHUs, MHOKECTBO 3HAYCHHM,
HYIIH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, YemHOCMb/HeYemHOCMb,
MPOMEXYTKH BO3pacTaHus U YObIBaHUS, HaWOOJbIIee U HaUMEHbIIEe
3Ha4yeHus1. MccnenoBanue QyHKIUY 110 €€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmov ¢hynkyuu. Kycouno 3adannuvle gpynxyuu.

JIuneiinasi pyHKUIMs

CpoiictBa u rpaduk IuMHEHHOH (GyHKIMU. YTIOBOW KOA(P(UIHEHT
npsmoii. Pacrionoxkenue rpaduka mMHEHHON QYyHKIIUN B 3aBUCIMOCTH OT €€
yriaoBoro  kodg¢ummenta W CBOOOAHOTO  wieHa.  Haxoowcoenue
Ko3(ppuyuenmos  IuHeUHOU — QYHKYUU N0 3AOAHHBIM  YCAOBGUAM:
npoxodicoeHue NpsaMol uepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU,
npoxodcoeHue NpsAMOU uepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU
NPAMOL.

KBaapaTuunas GpyHkuus

CeoiictBa u Tpaduk KBagpaTHuHOW (QyHKIMK (mapadosa).
Ilocmpoenue epaghuxa xeadpamuynou @yHkyuu no mouykam. HaxoxaeHue
HyJel KBaJpaTWUIHON (QYHKIUHU, MHONMCECMBA 3HAYEHUL, NPOMEN’CYMKO8
3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCHI.

OO0paTHasi NPONOPUHOHAIBLHOCTH

k
CroiicTBa QyHKIUH Yy = k y = —. I'unepbomna.
X X

I'pagpuku pynxyuii. IIpeobpasosanue epagurka pynkyuu y = f (x)
01 nocmpoenus 2papukos GYHKYui 6U0a y = af (kx +b)+c -

Ipagpuru Gynryuii y=a+XLb, y =%, y=3x, y=|x-
+

IMocsie10BaTEIbHOCTH H POTPECCHH

BoruncasaTs 3HaueHUs (QYHKIMHA, 3aaHHBIX (Qopmynamu (mpu HEoO-
XOJMMOCTH HMCHOJIb30BaTh KaJIbKYJATOP); COCTABJATH TaOJUIbI
3HaYeHUH PYHKIUH.

Crpoutrb 1o Ttoukam rpaduku ¢GyHKkumid. OnucbIBaTh CBOWCTBA
(yHKIMK Ha OCHOBE €€ TPaUuecKoro MpeacTaBICHHs.
MopeaupoBaTh peajbHble 3aBUCUMOCTH (DOpMyJIaMH U TpapUKaMH.
Yurarth rpaduKu peaibHbIX 3aBUCUMOCTEH.

Hcnoab3oBath (QYyHKIMOHAIBHYIO CHUMBOJUKY [UId 3allUCH  pa3-
HOOOpa3HbIX (DAKTOB, CBA3AHHBIX C pacCMaTpUBAEMBIMU (DYHKIMSMH,
oboraimasi OIBIT BBINOJHEHUS 3HAKOBO-CHUMBOJIMYECKUX JIEHCTBHM.
CTponTh pedeBbie KOHCTPYKIMH C MCIIOJIb30BaHUEM (PYHKIIMOHAIHHON
TEPMHUHOJIOTHH.

Hcnoab30BaTh KOMITBIOTEPHBIE TPOTPAMMBI JUISI TIOCTPOCHHS Tpa-
¢ukoB GyHKUUH, I HMCCIEIOBAHUSA IOJIOKEHHS HAa KOOPAMHATHOMN
IUIOCKOCTH  TpaduKOoB (QYHKIUMH B 3aBUCUMOCTH OT 3HAYCHUM
K03 (HULIHEHTOB, BXOAAIIUX B PopMyIy.

CocTaBaaTb (QOpMyIbl, BBIPAKAIOIINE 3aBHCHUMOCTH MEXIy Be-
JUYMHAMM, BBIYMCJIATD 110 GopMyIiaM.

Pacno3snaBath mpsMy0 M OOpaTHYIO TNPOMOPIUOHAIBHBIE 3aBHCH-
MOCTH.

Pemath TEKCTOBBIE 337291 HA MIPSIMYIO H OOpPAaTHYIO
MIPONOPIMOHATIBHBIE 3aBUCUMOCTH (B TOM YHCJIE€ C KOHTEKCTOM U3
CMEXHBIX TUCIHIUINH, U3 PEATbHOU KHU3HH).

Pacno3naBaThb BUbI U3y4aeMbIX (YHKIUH.

IMoka3bIBaTH CXEMaTHYECKH MOJIOKEHHE HA KOOPIUHATHON TUIOCKOCTH
rpaduKOB U3y4aeMbIX (QYHKIUI B 3aBUCUMOCTHU OT 3HaUY€HUH Korpu-
[IUEHTOB, BXOJISIIUX B (POPMYIIBL.

Crpontsb rpaguky U3y4aeMblX QyHKIHUI; ONMCHIBATH UX CBOICTBA.
IIpumensitb  WHICKCHBIE  000O3HAYEHUS, CTPOMTH  pEUCBBIC
BBICKa3bIBaHUSI C HCIOJb30BAHMEM TEPMHHOJIOTUH, CBA3aHHON ¢
MOHATHEM ITOCIIETOBATEIILHOCTH.

BbruncasiTe 4ieHbl MOCIEI0BaTEIbHOCTEH, 3aJaHHBIX (POPMYJION M-TO
YJieHa WIX PEKyPPEHTHON GOpMYIIOi.

YceTraHaBJIMBaTH 3aKOHOMEPHOCTh B IOCTPOEHHUH TOCIIEIO0BATENIBHO-
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Uucnosas II0CJIE10BATENbHOCTD. [Tpumepsl YHCIIOBBIX
MOCJIe0BATEIbHOCTEH. beckoneunsie MOCJIEI0BATEIHLHOCTH.
Apudmernueckas mporpeccus u ee cBoricTBa. ['eomeTpudeckas nporpeccusi.
Dopmyna obwe2o uneHa u cymmuvl N Nepevix 4leHO8 apupmemudeckou u
2ceomempuueckou npozpeccuti. Cxo0auasncs 2eomempudeckas npocpeccus.

Yri1y0/1eHHBIH YPOBeHb

IHoHsiTHE 3aBUCUMOCTH
IIpsimoyronbHas cucrema koopauHat. @opMupoBaHue NpeaCcTaBICHUN O
METAINpPEeIMETHOM MOHITHU «KOOpAUHATH». I'paduk 3aBucumoctu. I'paduk
ypaBHEHHUS C IByMsI IEPEMEHHBIMU. Y paBHEHUE OKPYXKHOCTHU. I'paduueckast
MHTEPIpETars yPaBHECHUN M HEPABEHCTB C JBYMS EPEMEHHBIMH U MX
CHCTEM.

DOyHKUUA
CrniocoOsl 3a1anus (GYHKIUN: aHATUTHYECKU, TpadudecKuil, TAOIMYHBIN.
I'padux ¢pynkuuu. [Ipumeps! QyHKIUI, TOTydaeMbIX B IpOLIECce
MCCIIEIOBAaHMSI Pa3JIMYHbIX IPOLIECCOB U PELICHUs 3a1a4. 3HaUYCHHUE
¢yHkuu B Touke. CBoiicTBa pyHKIMN: 00JaCTh ONPEEIEHNS, MHOKECTBO
3HAa4eHUH, HYJH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA, YeTHOCTH/HEYETHOCTD,
BO3pacTaHue U yObIBaHHE, IIPOMEXYTKH MOHOTOHHOCTH, OTPaHUYEHHOCTH,
HauOoJblIIee M HAMMEHbIIIee 3HaUeHue, IepHUoANYHOCTb. VccnenoBanue
¢bynkuuu no ee rpapuxy. [IpeobpasoBanue rpadukoB pyHKIMI:
pacTshKeHne, cKaThe, mapauieTIbHBIN MIePeHOC BIIOJb OCEH KOOpAMHAT,
CUMMETPHUSI OTHOCUTEIIBHO OCEeH KOOPJIMHAT U MPSAMOH y = X.
OtpaxxeHne cBOMCTB GyHKIUH HA rpaduke. DIeMeHTapHOE UCCIeI0BaHUE
GbyHKIIH.
Onemenrtapusble QpyHkuuu. Oynkuus y = y/x u eé€ rpadpuk. [locrpoenue
¢byHKIMH, cBsI3aHHBIX ¢ MoayJieM. [IpuMeps! nocTpoeHus rpaguKoB
paroHaibHbIX QyHKIMHA. Mcnonb3oBanue rpadukoB GyHKIUHN 1715
peleHNs ypaBHEHUI U CUCTEM.

OyHku y = [x] ny = {x}.

JIuneiinasi pyHKuMs

CTH, €CJIM U3BECTHBI IIEPBBIE HECKOJIBKO €€ UJICHOB.
H300paxkarh 4acHBI IOCIENOBATEIBHOCTH TOYKAaMU Ha KOOPAUHATHON
IIJIOCKOCTH.

Pacno3HaBaTh apu(pMETHUECKYIO0 U TEOMETPUUECKYIO ITPOIPECCUH TIPH
Pa3HBIX CrIOCcO0ax 3aaaHusl.

BbIBOANTB Ha OCHOBE J10Ka3aTENIbHBIX pacCyXIeHUH (HOpMyJIbl 00ILEro
qjieHa apU(PMETUYECKOH UM TeOMETPUYECKOH MPOTpecCcuil, CyMMBbI
NEepPBbIX N YICHOB apU(PMETHUECKON M reoMeTpudecKod Iporpeccuii;
pelaTh 331241 C UCIIOJIb30BaHUEM ATHX (POPMYIL.

PaccmaTpuBaTh NpuMeEpbl U3 pEalbHON JKU3HU, HUIUIIOCTPUPYIOLIUE
U3MEHEHHE B apU(PMETHYECKOW MpOrpeccuu, B TI'€OMETPUUYECKON
IIPOrpeccuy; n300paxarp COOTBETCTBYIOIINE 3aBHCUMOCTH
rpaduyecku.

Pemathb 3a7a4n Ha CIIOKHBIE NIPOLIEHTHI, B TOM YUCIIE 33]a4H U3
peasIbHOM MPAKTUKH ( C MCIIOIb30BAaHUEM KAJIbKYJISATOPA).
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CgoiictBa, rpaduk. YriaoBoil koaduuueHT npsmoii. Pacnonoxenue
rpaduka TUHEHHON QYHKIIMM B 3aBUCUMOCTH OT €€ KO3(PPHUIIMEeHTOB.

KBagparuunas pyHkuus

CgoiictBa. Ilapabona. Iloctpoenme rpaduka KBaapaTUYHOMN
¢ynkuuu. [Tonoxenne rpaduka KBaIpaTHIHON (GYHKIUU B 3aBUCUMOCTHU OT
ee koapdunuenTos. Vcnonbp3oBanue cBONCTB KBaApaTUYHON QyHKIMM 115
pelieHus 3a1a4.

OoOpaTHasi NPONOPUMOHAIBHOCTH

CaoiictBa QyHKIMH y = ; y = ;—j I'unepOoma. IlpeacraBienue o6
aCHUMITOTaX.

Crenennasi pyHkuus ¢ nokasaresaem 3

CaoiictBa. KyOnueckas napaboda.

QyakuMd y — /x, y=3%/x, y=|x|.-Fx cBoiictBa u rpaduxu.
CrenenHast QyHKIMS C [TIOKa3aTeleM cTeneHu Oounplie 3.

IIpeoOpa3oBanue rpadukoB GYHKUMN: MapajuledbHBIA IEpPEeHoC,
CHMMETpUS, PaCTsDKEHHE/CKATHE, OTPAKECHHUE.

IIpencraBiaenne o B3auMHO OOpATHBIX (PYHKIUSX.

HenpepeiBHOCTE QyHKIMM M TOYKM pa3pbiBa QyHkumid. Kycouno
3aJJaHHble (QYHKIIHH.

ITocsienoBaTeILHOCTH U MPOTPECCHH
Yucnosas nocnenosarenbHOCTh. [Ipumepsl. beckoneunsie
nociieIoBaTeabHOCTU. AprudmMernyeckas Iporpeccus U ee CBOMCTBa.
I'eomeTrpuueckas nporpeccusi. CyMMHpPOBaHHUE NEPBBIX WIEHOB
apudmeTryeckoil U reoMeTpuyecKoil mporpeccuid. Cxonsmascs
reoMeTpuueckas nporpeccus. Cymma cxoIsuieiicss reoMeTpu4ecKon
nporpeccuu. I'apmonndeckuii psa. PacxoguMocTs rapMOHUYECKOTO PsIia.
CriocoOblI 3a1aHKsI YUCIOBBIX MocieoBarenbHocTell. dopmyna N-ro uieHa.
PexyppenTtHas ¢popmyna. Hucna @ubonauuu. Bospacraromniue u
yObIBarole (MOHOTOHHBIE) OCIEI0BATENbHOCTH. OTrpaHuYeHHBIE
MocJieI0BaTeNbHOCTH. beckoHeuHo yObIBaroIas reoMeTpuyecKkas
nporpeccus. [loHsaTre o npenesne nocie 0BaTeNbHOCTH.

Meton MaTeMaTHUeCKOM MHAYKIMH, €ro NMPUMEHEHHE JJisi BBIBOJA
dbopmyn, OKa3zaTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUs 3aJad Ha
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JACIINMOCTD.

6. CraTucruka u Teopusi BeposirHocTeli (0a30BbIil ypoBeHb: 5+6+6=17 4; yruy0eHHblii ypoBeHb: 5+3+16=244)

Crarncruka

TabnuuyHoe u rpaguyeckoe NpeAcTaBlIeHUE JAHHBIX, CTOJIOYAThIE U
KpPYrOBbI€ JUarpamMmbl, rpaduKy, TPUMEHEHUE TUarpaMM U rpadukoB Juis
OIMCaHMsl 3aBUCUMOCTEH peasbHbIX BEJIMYUH, U3BJICUeHUE HH(pOpMAIK U3
Tabmun, guarpaMMm U rpagukoB. OmnmcaTenbHBIE  CTATHCTUYECKHE
[oKa3aTeau 4YMCIOBBIX HAOOpOB: cpenHee apudmMeTudeckoe, meouand,
HanOoIblllee W HaWMEHbIIEE 3HAYCHHS. Mepbl pacCeuBaHHs: pPa3Max,
oucnepcusi U CmaHoapmHoe OMKIOHeHue.

CnyuaiiHass UW3MEHYMBOCTh. l3MeHUYMBOCTP TMpU HU3MEPEHUSX.
Pewarowue npasuna. 3axonomeprocmu 8 U3MEHUUBHIX BENUYUHAX.

CayuaiiHble coObITHS

CnyuvaiiHple ONBITHl (SKCHEPUMEHTHI), 3JE€MEHTapHble Cly4aiHble
coObITus (MCX0/bI). BeposTHOCTH 3eMeHTapHbIX CcoObITHI. COOBITHS B
CllyyallHBIX ~3KCIIEpUMEHTaX W OJIarONpUATCTBYIOLIME 3JEMEHTapHbIe
coObITHd. BeposTHOCTH cirydaliHBIX COOBITHI. ONBITHI C pABHOBO3MOKHBIMU
3JIEMEHTApHBIMH  cOObITUAMU. Kitaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuti ¢ nOMOwbio
ouazpamm  Dunepa. Ilpomusononodxcuvie cobvimus, o00veOuHenue u
nepeceyenue codovimuti. Ilpasuno cnosxcenus eeposmuocmei. Cuyyaunwii
gvioop. Ilpeocmasnenue sxcnepumenma 6 e6ude Odepesa. Hezasucumovie
cobvimus.  Ymuooicenue — geposimnocmeli  He3ABUCUMBIX — COObLIMULL.
Ilocnedosamenvhnvle  Hezagucumvie  ucnvimanus.  [lperncraBieHue o
HE3aBHCHUMBIX COOBITHSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno  ymnooicenus,  nepecmano8Kku,  akmopuanr — yucia.
Couemanus u yucno couemanuu. Popmyna yucna covemanuil. Tpey2onbHuk
Iackansa. Onvimvl ¢ 60AbUWIUM YUCTOM PABHOBO3MOICHLIX DJIEMEHMAPHBIX
cobvimuil. Bwiuucnenue eeposmuocmeti 6 OnblmMax ¢ NpUMEHeHuem
Kombunamopuwix Gopmyn. Hcnvoimanus Bepuynnu. Vcenex u mueyoaua.

N3Baekary wuHboOpManMi0 U3 TaOIUI W JUArpamMM, BBINOJIHSATH
BBIUUCIICHUS TI0 TAOJUYHBIM JNaHHBIM. OmnpeneisiTh MO JuarpaMmmam
HauOoJbIINE M HAMMEHBIINE JaHHbIC, CPABHUBATH BEJIMYUHBI.
IpencraBasaTh nHGOpPMAIMIO B BUIE TAOJIHUII, CTOIOYATHIX U KPYTOBBIX
JMarpaMm, B TOM YHCJI€ ¢ TIOMOIIBI0 KOMITBIOTEPHBIX IIPOTPAMM.
I[puBoauTs NpUMEpsHl YKHCIOBBIX JaHHBIX (Il€HAa, POCT, BpeMs Ha
JOpOTY U T. 11.), HAXOAUThb CpeHee apuPpMeTHIecKoe, pa3Max YHCIIo-
BBIX HAOOPOB.

IIpuBoauTs conepxareabHbIe TPUMEPHI UCIIOIB30BAHUS CPETHUX IS
OIMCaHMs JaHHBIX (YPOBEHb BOJBI B BOJOEME, CIIOPTUBHBIC MOKa3a-
TEJW, ONPECIICHIE TPAHHI] KIIMMAaTHIECKUX 30H).

IIpoBoauTh ciy4yaifHbIC SKCIIEPUMEHTBI, B TOM YHCJIEC C IOMOIIBIO
KOMIIBIOTEPHOT'O MOCITUPOBAHMS, MHTEPIIPETUPOBATH MX PE3YJIbTaTHI.
BbIYHcasiTh 4acTOTy CIy4aifHOrO COOBITHS; OIICHHBATH BEPOSTHOCTH C
MTOMOIIIBIO YaCTOTHI, IOJTYYEHHOU OTBITHBIM ITyTEM.

PemaTsh 3a71aun Ha HAXOXKJACHNUE BEPOSITHOCTEH COOBITHH.

BoinoHaTs mepebop BceX BO3MOXKHBIX BapHaHTOB ISl Iepecdera
00BEKTOB WJIM KOMOMHALIUH.

IIpuMeHsiTh TPaBWIO KOMOWHATOPHOTO YMHOMEHHS JJISI PEUICHUS
3aJa4 Ha HaXOXKJIEHHE yuciia 00BEKTOB MM KOMOMHAIMK (AuaroHaniu
MHOTOYTOJIbHUKA, PYKOTIOXKATHsI, YUCIIO KOJOB, MHU(PPOB, Mapoien u T.
m.).

Pacno3naBath 3amauM Ha oOmNpeesieHHE dYKcia IEepPecTaHOBOK U
BBINOJIHATH COOTBETCTBYIOIIME BHIUMCIICHUS.

PemaTth 3amaun Ha BBIYHCICHHE BEPOSTHOCTH C MPHUMEHEHHUEM KOM-
OMHATOPHKH.
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Beposmnocmu codvimuil 6 cepuu ucnoimanui bepnynnu.
Cnyuaiinvle euyuHbl

3HaKkomMcmeo co CryYauHbIMU 6eIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKpemHbIX CIYUaliHbIX eenuyul. Pacnpedenenue seposmuocmeltl.
Mamemamuueckoe oxcuoanue. Ce0ticmea Mamemamuiecko20 0HCUOAHUS.
llonamue o 3axone 6orvuux yucen. Mizmepenue éeposmuocmeil.
IIpumenenue 3axona 601bWUX YUCET 8 COYUOLO2UU, CIMPAXOBAHUU, 8
30pagooxpaneruu, obecneyeHuu 6€30nacHOCMU HACeNeHUs 8 YPe38blUAUHbIX
cumyayusx.

Yruy0JieHHbI yPOBEeHb

Crarncruka

TabnuuHoe W rpadudeckoe MPeICTaBICHUE JAHHBIX, CTOJIOYATHIC U
KpPYroBbl€ JUarpaMMbl, W3BJICUYEHUE HYKHOW HHpopMmauuu. Jluarpammel
pacceuBanus. OmnucaTenbHblE CTATUCTUYECKHE IIOKA3aTeNu: CpeaHee
apupMeTHyecKoe, MeauaHa, HauOoyblIee W HAMMEHbIIEe 3HAYCHHS
4uca0BOro Habopa. MHTepBaibHbI psin naHHBIX. OTHOCHTENbHAs YacToTa
BapuaHThl. Otkionenue. CiydaiiHple BBIOpOCBL. Mepbl paccerBaHHSA:
pa3Max, OuUCIEepCUss M CTaHJApTHOE OTKIOHeHue. CBOMCTBa CpeaHEro
apumernyeckoro u nucnepcun. CiyyaiiHas ”3MEHYMBOCTh. MI3MeHYMBOCTD
IIpy M3MepeHusax. Pemaromue npasuia. 3aKOHOMEPHOCTH B M3MEHYMBBIX
BEJIMYMHAX.

Cay4aiiHble ONIBITHI M CJIy4YaliHbIe COOBITHS

CrnyyaliHple OIBITBHI (9KCIIEPUMEHTHI), 3JIEMEHTapHbIE Cily4aiHble
coObITHs (Mcxo/bl). BepostHOocTH aneMeHTapHbIX cOoObITHH. COOBITHS B
CIIy4allHbIX JKCHEpUMEHTaX M OJaronpusTCTBYIOIIME 3JE€MEHTapHbIE
coObITHs. BeposTHOCTH ciydaifHbIX COOBITHI. ONBITH C PABHOBO3MOXKHBIMU
AJIeMEHTapHBIMU CcOOBITUAMU. Kilaccmueckre BEpOSITHOCTHBIE ONBITHI C
UCIOJIb30BAaHUEM MOHET, KyOukoB. IlpeacraBieHne cOOBITHI C MMOMOIIBIO
nuarpamMm  Oinepa.  [IpoTuBOmONOKHBIE COOBITHS, OOBEAMHEHHE U
nepeceuenne coObiTuil. [IpaBuno cioxxeHus BeposTHocTeil. Ciy4aiHbIHi
BbIOOp. HeszaBucumbie coOwiTusa. IlocienoBaTenbHble  HE3aBHCHMBIE
ucneltadus. [lpencraBneHne SKCIEpUMEHTa B BUJE JEPEBa, YMHOKEHHUE
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BEpOATHOCTEN. McnblTaHus 110 NEpPBOro ycrexa. YCIOBHAas BEPOSTHOCTD.
®dopmyJia MOJTHON BEPOATHOCTH.

DJieMeHThl KOMOMHATOPUKHU M UcnbITaHus bepuyian

[IpaBuiio ymHOXEHHS, NepecTaHOBKH, (akTopuan. CoueTaHus u
gucno coueranuii. Tpeyronpauk [lackans u 6mroM HproToHa. OmBITH C
OO0JIBIIUM YHCIIOM PABHOBO3MOKHBIX 3JIEMEHTApHBIX cOObITHI. Bhruncnenue
BEPOATHOCTEM B OIbITAX C MPUMEHEHHEM 3JIEMEHTOB KOMOMHATOPHKHU.
Ucneitanusa beprymm. Yenex u Heynada. BepostHOCTH COOBITHI B cepuu
ucnbeITaHui bepHyu.

I'eomeTpnueckasi BepOATHOCTH

Crny4aiiHelii BEIOOp TOYKH U3 (PUTYPHI HA TUIOCKOCTH, OTPE3Ka U JIYTH
okpyxHocTH. City4aifHbIi BBIOOp YMCIIa U3 YUCIOBOTO OTPE3Ka.

CiayuaiiHble BeJIMYMHBI

JuckperHas ciiydaiiHasi BEIMYMHA U PACIPEACIICHUE BEPOATHOCTEH.
PaBHOMEpHOE JUCKPETHOE pacnpeeseHue. I'eomerpuyeckoe
pacnpenenenue BepositHocTel. Pacnipenenenue bepnymiu. bunomuanbHoe
pacnpenenenue. HeszaBucumble chydaiiHple  BenuuuHbl.  ClokeHwue,
YMHOKEHHE CIIy4alHbIX BEIMYMH. MaTemMaTuyeckoe OXUAaHUE U €ro
cBoicTBa. Jlucriepcusi M CTaHAAPTHOE OTKJIOHEHUE CIYYallHOM BEJIIMYMHBI,
CBOMCTBa jaucrnepcuu. Jlucnepcuss 4yucia yCHEeXOB B CEPUU HUCIBITAaHUMN
bepnymnu. [lonsitue o 3akoHe OonbIIKX yncen. MI3MepeHne BeposiTHOCTEN U
TOYHOCTh U3MepeHus. [I[pumeHeHne 3akoHa OONBIINX YUCEN B COI[MOJIOTHH,
CTpaxOBaHMHU, B 3PaBOOXPaHEHUH, 00ecrieYeHnH OE30MMaCHOCTH HaCEeIeHUs
B UPE3BbIYAIHBIX CUTYyAIUSX.

7. TexcroBble 3a1aun (6a30Bblii ypoBeHb: 6+12+12=304; yriyo/aeHHblil ypoBeHb: 6+16+10=324)
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3apaum Ha Bce apugMeTHUECKHUE el CTBUA

Pemennie  TeKCTOBBIX  3a1ady  apU(PMETHUYECKUM  CIOCOOOM.
Hcnonb3oBaHue TabIUIl, CXeM, YEPTEKEH, IPYTUX CPEIICTB MPEACTABICHUS
JAHHBIX [IPU PELICHNUH 3a/1a4u.

3agaum Ha IBUKEeHUE, PA0OTy M MOKYNKH

AHanu3 BO3MOXHBIX CUTyallUi B3aMMHOTO PAacIoOIOKEHUSI 0ObEKTOB
IpU WX JBWKCHUH, COOTHOIIECHUS OOBEMOB BBITIONHSAEMBIX padOT MpH
COBMECTHOI1 pabore.

3agaumM HA YaCTH, 10, TPOLEHTHI

Pemienne 3aay Ha HAXOXAEHUE YACTH YUCIA U YUCIA 110 €r0 YacTH.
Pemenne 3amad Ha npoueHTsl W aonu. [IpuMeHeHuwe npomnopuui Inpu
peuieHuu 3aiay.

Jlornueckue 3agauu

Pemenue gnormuecknx 3amad. Peuwienue nocuueckux 3a0a4y ¢
nomowvio epaghos, madauy.

OcHoBHBIE MeTO/bI peuieHust TeKCTOBBIX 3ajgau:
apudmernueckuii, anreOpamueckuid, mepedop BapwaHTOB. [lepsuynvlie
npeocmasieHuss 0 Opyeux Memooax peuleHuss 3a0ad (2eomempuyecKue u
epaghuueckue memoowl).

Yri1y0/1eHHBIH YPOBEHb

3agaun Ha Bce apuMeTHYECKHE NeHCTBUSA

Pemienne  TeKCTOBBIX  3amad  apuUPMETHYECKUM  CIIOCOOOM.
Hcnonk3oBaHue TabMUIl, CXeM, YePTEXKEH, IPYTUX CPENICTB MPeACTaBICHU
JaHHBIX IIPU PELICHUN 3a0a4U.

Peurenue 3a1a4 Ha ABU:KeHUE, Pad0Ty, MOKYNKHU

AHamn3 BO3MOXHBIX CI/ITyaHI/II\/'I B3aMMHOT'O PACIIOJIOKCHUA 00BEKTOB
IpU UX JBMKEHUH, COOTHOIIEHHUS OOBEMOB BBIMOJIHAEMBIX paboT Mpu
COBMECTHOM paboTe.

Pemrenne 3a71ay Ha HaxoKIeHHe YACTH YHUCJIA M YUCJIA MO €ro
4acTu

Peurenue 3a1a4 HA NPOLEHTHI, 10JIM, TIPUMEHEHHE MPOTIOPIHA TPU
peleHnH 3a1ad.

Jloruyeckue 3a1a4yu

Pemath TeKCTOBBIE 33724 aNreOpandeckuM CliocoOOM: MEPEXOUTh
OT CJIOBECHOM (hOPMYIIMPOBKH YCIOBHUS 3a/1a4H K aIreOpandeckon Mo-
JIeTTU IIyTeM COCTaBJICHUS YPABHEHHUSI.

PemaTh TEKCTOBBIC 33]a4l aNreOpandecKuM CIIOCOOOM: MEPEXOAUTh
OT CIIOBECHOM (DOPMYITMPOBKHU YCIOBUS 33/1a4H K anredpandeckon Mo-
JIeTIM ITyTeM COCTABJICHUS CUCTEMBI yPaBHEHUH.

Pematp TeKCTOBBIE 331241 apU(PMETHUECKUM CITIOCOOOM.
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Pemenue sormueckux 3amad. Permenwe norMyeckux 3agad  C
MTOMOIIIBIO TpadoB, TAOJIHII.

OcHOBHBIE METO/IbI pelieHns 32124

ApudmeTnaeckuid, anreOpandecKui, nepedop BapUaHTOB.
[lepBuuHbIE TpeACTaBICHUS O JAPYTUX METOJaX peIICHHS  3ajad
(reomeTpudeckue u rpauuIecKue METOIBI).

8. UcTopua MaTeMaTHUKH

Bosnuknogenue mamemamuku Kak HAyKu, 3mManvl ee pa3eumusl.
OcHnognbie pazoenvt mamemamuxu. Bveidaowueca mamemamuxu u ux 6xkiao
68 passumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. YHucna u  Onumsl
ompeskos. Payuonanvnvie uucna. Ilompebnocmes 6 uppayuoHaIbHbIX
yucnax. [llkona Iughacopa

3apooicoenue ancebpvt 6 Hedpax apugpmemuru. An-Xopesmu.
Poowcoenue oykeennoti cumeonuxu. Il. @Pepma, D. Buem, P. Jlexapm.
Hcmopus eonpoca o Haxodxcoenuu @Gopmyn KopHeu aneeOpauyecKux
ypasHenuii cmenenel, Oonvuwux yemvipex. H. Tapmanwvs, [xc. Kapoano,
H.X. Ab6ens, D. I'anya.

Ilosenenue memooda KoopoOuwnam, NO360AOUE0 NEPesoOUNb
2eomempudeckue 00veKmvl Ha A3bIK aneeopvl. llosenenue epaghuxos
dyuxyuu.  P.  Jlexapm, II. Depma. I[lpumepsvi paznuumsix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoco (Pubonauuu) o Kpoaukax, uucia
Quobonauuu. 3adaua o waxmamuou docke. CX00UMOCMb 2e0MemMPUUECKOU
npozpeccuu.

Hcmoku meopuu eeposimnocmeti: cmpaxogoe 0eilo, a3apmmubvie uspbi.
1. ©epma, b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Jiunep. H.1.
Jlobauesckuii, I1.J1. Yeboviwes, C. Kosanesckas, A.H. Konimozcopos.

Mamemamuxa 6  pazsumuu  Poccuu: Ilemp |,  wkona
MamemMamuyeckux u HagueayKux Hayx, pazeumue poccuiickozo gnoma, A.H.
Kpwvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.
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7-9 knaccnl
Paznen «I'eomerpusi» (2104) — 0a30BbIi YPOBEHb
Paznen «I'eomerpus (2804) — yriry0J1eHHbI YPOBEHD
(B T.4. 7 Kj1acc — 0a30Bblii YPOBEHb, 8-9 Ki1acc — yriry0JieHHbI YPOBEHb)

1. T'eomerpuueckue purypol (6a30Bblii YPOBeHBb:23+26+16=6549; yrayoJdeHHblii ypoBenb: 23+28+20=714)

@urypsl B reOMeTPHU H B OKPYKaIOLEeM MUpe

I'eomerpuueckas ¢urypa. DopmupoBaHHe
METAINpPEeIMETHOM MOHATUU «(DUTYPay.

Touka, nMHMSA, OTPE3OK, IpsAMasd, JIyd, JOMaHas, IIOCKOCTb, YIoll,
OucceKkTpuca yria u ee CBOCTBa, BU/IbI YIJIOB, MHOI'OYTI'OJIbHUKH, KPYT.

MIPEACTABICHUN O

OceBast cummerpusi reomerpuueckux  Quryp. LlenTpanbHas
CUMMETPHS TEOMETPUUYECKUX PUTYP.
MHoroyrojbHuKH

MHOroyrojapHuK, €ro 3JIEMEHTbl M €ro cBoicTBa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJIbHUKOB. Bbuinykivle u HegblnyKible MHO20Y20NbHUKU.
IIpaBrIIbHBIE MHOTOYTOJIBHUKH.

TpeyronbHuku. BoeicoTa, mMennaHa, OucceKkTpuca, CpenHss JIHHHS
TpeyrojibHuKa. PaBHOOEIpEHHBIH TPEYTrOJIbHUK, €ro CBOWCTBA U IMPU3HAKU.
PaBHOCTOpOHHMIT  TpeyrosbHHK.  [IpAMOYroibHBIM,  OCTPOYrOJIbHBIM,
TYIOYTOJIBHBIN TPEYroJbHUKH. BHENIHUE yriiel TpeyroiabHuka. HepaBeHcTBO
TPEYrOJIbHUKA.

YetsipexyronabHuku. IlapamnenorpamMm, poM0O, MNpsIMOYTOJbHUK,
KBajpaT, Tpameuus, paBHoOeapeHHas Tpaneuus. CBOHCTBA M NpPU3HAKU
napajesnorpaMma, pom6a, mpsiMoyrojibHHUKa, KBaparTa.

OKpY:KHOCTB, KPYT

OKpy’KHOCTb, KpYI, UX JJIEMEHTBl M CBOMCTBA; LIEHTPAJIbHBIE U
BNMCaHHble yribl. KacartenbHas u cexkywas K OKPYKHOCTH, UX CEOUCMmEA.
BrnucanHple M ONHMCaHHBIE  OKPY)KHOCTM I TPEYrOJIbHUKOB,
uemuvipexy20/1bHUKO8, NPABUIbHBIX MHO20)20IbHUKOS.

I'eomeTrpnueckue Gurypol B IpocTpaHcTBe (00bEMHBIE TeJa)

®opMyJIMpOBaTh ONpeNeIeHHs M HW/IIOCTPHUPOBATH IOHATHSA
OTpe3Ka, Jy4a; yIia, IpsiMoro, OCTporo, TyIloro u pa3BepHyToro yrios;
BEPTUKAJIBHBIX U CMEXHBIX YIJIOB; OUCCEKTPUCHI YIIa.
®opMyJIMPOBATh ONPEIACICHUA IPSIMOYTOJBHOIO, OCTPOYTOJBHOIO,
TYNOYTOJIBHOTO, PABHOOEPEHHOI'0, PABHOCTOPOHHET0 TPEYTOJIbHUKOB,;
BBICOTBI, MCJAHAHBbI, 6I/ICC€KTpI/ICI>I, CpeILHeﬁ JIMHUN TPCYTrOJIbHUKA,
Pacno3HaBaTh U N300pakaTh UX HA YEPTEXKAX U PUCYHKAX.
@®opMyJMPOBaTh U J0KAa3bIBATh TEOPEMBI O CBOMCTBAX U IPU3HAKAX
PaBHOOEIPEHHOr0 TPEYroJbHUKA, COOTHOILIEHUSIX MEXAY CTOPOHAMH U
yriamMyd TPEYroJIbHHKA, CyMME YIJIOB TPEYIOJIbHUKA, BHEIIHEM YIJIE
TPEYrOJIbHUKA, O CPEAHEN JIMHUM TPEYTOJIbHUKA.

OO0BSACHATH 1 WIIOCTPHPOBATh HEPABEHCTBO TPEYTOJIbHUKA.
HccaenoBarb CBOWCTBA TPEYrOJIbHHUKA C IMOMOILBK) KOMIIBIOTEPHBIX
IIpOrpamM.

DopMyIMPOBATh OIPEIEICHUS Napajuieaorpamma, NpsMOyrojlbHHUKa,
KBajpaTa, pomba, Tpaneuuu, PpaBHOOEIPEHHONH M NPSIMOYTOJILHOMN
Tpaneluny, CpeaHEN JMHUM Tpalelyuy; Pacno3HaBaThb U M300paxkaThb
X Ha YepTekKax U pPUCYHKaX.

DopMyJIHMPOBATh U I0KA3bIBATH TECOPEMBI O CBOMCTBAX U IPU3HAKAX
napajiesIorpaMMa, psIMOyroJIbHUKa, KBajipaTa, poM0a, TparenuH.
HccienoBarb CBONCTBA YETHIPEXYTOJIBHUKOB € ITOMOILBIO
KOMITBIOTEPHBIX IIPOTrPAMM.

Pemiare 3amaun Ha IIOCTpOEHUE, OKA3aTEIbCTBO U BBIYUCIICHUS.
MopenupoBaTh yCIOBHE 3aa4d C MOMOILBIO YepTeXa WIM PHUCYHKA,
NPOBOAUTH JONOIHUTENIBHBIEC IOCTPOEHUS B XO€ PELICHUS.
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Mnozcoepannux u e2o 2nemenmol. Hazeanus MHO202paHHUKOE C
PA3HBIM NOLONCEHUeM U Koauvecmeom epareti. [lepBUUHBIC TIPEICTABICHUS
0 mHpamuje, mapajielienuiesae, npusme, chepe, mape, MUIMHIPE, KOHYCE,
UX DJIEMEHTAX M MPOCTEUIIINX CBOHCTBAX.

Yriay0JeHHblii YpOBEHb

['eomeTpuueckas ¢urypa. Buyrpenusis, BHeuHsAs 0061acTi GUrypsl,
rpaHuna. JluHum u oOnacTh Ha IUIOCKOCTH. Bbllykias M HEBBITYKIIAs
¢burypsl. [lnockas u Hemnockas GUrypsl.

Brinenenue cBoicTB 00beKkTOB. DOPMHUPOBAHUE MPEACTABICHUN O
METamnpeaIMETHOM MOHATUU «durypay. Touka, OTpe3oK, mpsMas, Iyd,
JIOMaHasl, IJIOCKOCTb, YTOJI, OMCCEKTpHUCa YIJla U €€ CBOMCTBA, BUJbI YIJIOB,
MHOT'OYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummerpusi reomerpuueckux  Quryp. LlenTpanbnas
CUMMETpUS T€OMETPUUYECKUX Uryp.
MHOroyroJbHUKHU

MHOroyrojapHuK, €ro 3JIEMEHTBl U ero cBoiicTBa. [IpaBuibHble
MHOTOYI'OJIbHUKU. BBINyKIIbIE M HEBBINYKJIblE MHOrOyrojipHuku. Cymma
YTJI0B BBITYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronmpauk. Cymma yIJIOB TpeyrojibHuKa. PaBHOOEnpeHHBII
TPEYrOJIbHUK, CBOMCTBA M TPU3HAKK. PaBHOCTOPOHHUHN TPEYrOJbHUK.
Menauanbl, OMCCEKTPUCHL, BBICOTHI TPEYTOJIbHUKOB. 3aMeyaTelbHbIe TOUKHU B
TpeyrojabHuKe. HepaBeHCTBO TpeyroJpHUKA.

UYersipexyronpHuku. [lapamienorpamm, pomO, NpSIMOYTOJIbHUK,
KBajpar, Tpamenus. CBOHCTBa W MNpH3HAKM MapaiesorpaMma, pomoa,
MIpsIMOYTOJIBHUKA, KBajapara. Teopema BapruHboHa.

OKpyXHOCTb, KPyT

Nx »nemeHThl M cBoicTBa. XOpIbl W CEKylIMe, HMX CBOMCTBA.
Kacarenbusle M ux cBoiicTBa. lleHTpanbHBIE M BIHCAaHHBIE YIJIBL.
BrnncanHble U onMcaHHbIE OKPY>KHOCTH Ul TPEYrOJbHUKOB. Briucanusie u
ONMCAaHHbIE OKPY/KHOCTH Il  YETHIPEXYrOJbHUKOB. BHeBmMcaHHbIE
OKPYKHOCTH. PajvkanbHas oCb.

@urypsl B IpocTpaHcTBe (00beMHBIE TeJla)

Boieasite Ha uepTexke KOH(MUTYpaluu, HEOOXOIUMbIE
MPOBEICHUS 0OOCHOBAHUH JIOTHYECKUX IarOB PEIICHHUS.
HuTepnpeTrnpoBaTh MOJyYEHHBIH Pe3yiabTaT M COIMOCTABIATH €r0 C
YCIIOBHEM 33/1a4H.

Pacno3HaBaTh MHOTOYTOJbHUKH, (POPMYJHMPOBATH OIpENEICHUE U

NPUBOAUTH IPUMEPHI MHOTOYTOJIbHUKOB.

@opMyIUPOBATH U J0KA3bIBATh TEOPEMY O CyMME YTJIOB BBIITYKJIOTO
MHOTOYTOJIHHKA.

HccaenoBarh CBOWCTBA MHOTOYTOJBHHKOB C IOMOIIBIO KOMIIBIO-
TEPHBIX POTPAMM.

@opMyIUPOBATH OTIPEICIICHUS TIOHATHI, CBSI3aHHBIX C OKPYKHOCTBIO,
HEHTPAIBHOTO Y BIIMCAHHOTO YIJIOB, CEKYILEH 1 KacaTeIbHOM K
OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C OKPYXHOCTBIO.
®opmyIHpOBaTh U I0KA3BIBATH TEOPEMbl O BIMCAHHBIX YIJIaX,
yTJIax, CBA3aHHBIX C OKPYKHOCTBIO.

H3o06paxkate ¥ ¢GOpMYJIHPOBATH ONpEACICHHUS BIHMCAaHHBIX |
OIMCAaHHBIX MHOTOYTOJIbHIUKOB U TPEYTOJIbHUKOB;

OKPYXHOCTH, BITUCAHHOH B TPEYTOJIbHUK, U OKPYKHOCTH, OTIMCAHHOU
OKOJIO TPEYTrOJIbHUKA.

®opmMyIMpPOBATh U JOKA3BIBATH TEOPEMbI O BIMCAHHOW U OITMCAHHON
OKPYKHOCTSIX TPEYroJbHIUKA H MHOTOYTOJIbHUKA.

IS
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MHOrorpaHHuk M €ro 3jeMeHTbl. Ha3BaHHS MHOTOIPaHHHUKOB C
pPa3HBIM MOJOKEHUEM M KOJWYeCTBOM TpaHel. [lepBuuHble npeacTaBieHus
0 THUpaMHlax, Napajulelienurnenax, mnpuMax, cdepe, mape, UAIHHJPE,
KOHYC€, UX JIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

2.0tHomeHus (0a3oBblii ypoBeHb: 30+16+6=52 u; yriy6Jennsblii ypoBenb: 30+25+25=804)

PaBencrTBo (puryp

CBolicTBa  paBHBIX  TpEyrojpbHUKOB. [Ipu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[TpusHakn W CBOWCTBA NApAUIEIBHBIX NPAMBIX. AKcuoma

napannenvhocmu Eexnuoa. Teopema @aneca.
IlepnenauKyaspHBIC NPSIMbIE
[Ipssmoit yron. Ilepnenaukyisasp k npsmoil. Haknonnas, nmpoexuus.

CepenuHHbIl nepneHAMKYIAp K otpe3ky. Ceoticmea u npusHaku
NepneHOUKYIAPHOCMU.

Ilooobue

Ilponopyuonanvuvle  ompesku, nooobue  ¢gueyp. Ilodobusie
mpeyeonvuuxu. Ilpusnaxu noooous.

B3aumHoe pacnosiokeHue TIPIMONM U OKPY)KHOCTH,  08YX
OKpYIHCHOCIE.

Yri1y0/1eHHBIH YPOBEHb

PasencrBo ¢uryp
CBoiicTBa U MPU3HAKKA PABEHCTBA TPEYTOJHLHUKOB. J[OTIOTHUTEIbHbBIE

[IPU3HAKU paBeHCTBa TPEYrOJIbHUKOB. IIpusHaku paBeHCTBA
[1apajuIeIOrPaAMMOB.

IHapanieJbHOCTH NPAMBIX

[IpusHaku ¥  CBOMCTBAa MapaJUIeJIbHBIX MOpPSIMBIX. AKcHOMa

napauiensHocTd EBkinpa. [lepBuuHble NpencTaBlIEHHs O HEEBKIMIOBBIX
reomerpusax. Teopema Paneca.

@opMyJIMPOBATh ONpPEICICHUE PAaBHBIX TPEYroJbHUKOB. dDopmy-
JUPOBATh U [I0Ka3bIBaThb TEOPEMbl O MPU3HAKAX PABEHCTBA

TPEYTrOJIbHUKOB.

Pacno3naBatp Ha 4eprekax, uszo0paxatrb, (opmyanpoBathb
OIpeJIeJIeHUs] NapajlyIeNIbHbIX MPAMBIX; YIVIOB, OOpa30BaHHBIX IPH
IepeceyeHu JBYX napajuIeabHbIX IPSIMBIX CEeKYIEH;

MEPHEeHIUKYISAPHBIX TMPSAMBIX; TMEPHEHAUKYIsIpa W HAKIOHHOW K
MPSIMOM; CEPEIMHHOTO MEPIIEHIUKYISIPa K OTPE3KY.

@opMyJIMPOBaTh U A0KA3bIBATH TEOPEMBbI O TOYKAX MEpeceyeHUs
CEePEeIMHHBIX MEPHEHANKYIIPOB, OMCCEKTPUC, MEIUAH, BBICOT WU UX
MPOJOJKEHUH.

@®opMyJMPOBAaTh M A0KA3bIBATH TEOPEMBI, BbIpaXKarOlMe CBOWCTBA
BEPTUKAIBHBIX M  CMEXHBIX  YIVIOB, CBOHCTBA M  IPU3HAKHU
MapajuIeIbHbIX NPSAMBIX, O E€IUHCTBEHHOCTH IIEPIICHAMKYJsApa K
IpsAMOM, CBOMCTBE NEPHEHAMKYJIApa U HAKIOHHOH, CBOMCTBax
OMCCEKTPUCHI yIiia U CEPeIMHHOTO MEPIEHANKYISpa K OTPE3KY.

OO0BsAICHATBL, YTO TaKOE TIEOMETPUUECKOE MECTO TOYEK, IPUBOAUTH
npumepsl ['MT.

@opMyJIMPOBATH AKCHOMY MapalJIEIbHBIX MPSIMBIX.

OO0BbSCHATH U WILJIIOCTPUPOBATH TOHATHS pAaBEHCTBA QUTYD,
noio0usi.

DopmMyJaMpoOBaTh ONPEICTICHUE TTOJTOOHBIX TPEYTOJIbHUKOB.
@opMyJIMPOBATH U A0KA3BIBATH TEOPEMBI O MPU3HAKAX MO100US
TPEYroJIbBHUKOB, TeopeMy Paieca.

HN300paxkarb, pacno3HaBaTh U OMUCHIBATH B3AUMHOE PACOJI0KEHUE
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[MepnenauKyJIPHBIE NPSIMbIE

[Ipamoit  yrosn. Ilepnengukynsip k  npsmoi.  CepenuHHBIN
MEPIeHIUKYIAP K OTpe3Ky. CBOWCTBA M MPHU3HAKU MEPIEHAUKYISIPHOCTH
npsmbix. HakiioHHbIe, IPOEKIUHU, UX CBOMCTBA.

ITonoOue

[IponoprimoHanbHbie  OTpe3ku, Tnomoduwe  uryp. IlomoOHbIC
TpeyroiapbHuKU. [Ipu3Haku mompobust TpeyrodbHUKOB. OTHOIIEHUE TUIOIIA e
MoA0OHBIX (uryp.

IIPSIMOM ¥ OKPYKHOCTH.
HccaenoBathb cBoiiCTBa KOHGUIypalHii, CBI3aHHBIX C OKPYKHOCTBIO, C
IIOMOILBIO KOMITBIOTEPHBIX IIPOIPAMM.

B3aumHoe pacnojiokeHHe TNPSIMOM W OKPYKHOCTH, JBYX
OKPYKHOCTEH.
3. U3mepeHust n BbruuciaeHns (6a30Bblii ypoBeHb: 8+12+12=324; yriyo/aeHHblii ypoBeHb: 8+28+22=58y)
Beiu4nHbI OO0BsICHAT, U WJIOCTPHPOBATH IIOHATHE IIEpUMETpPa MHOIO-
Ilonatne Bemuuuubl. JlnuHa. M3mepenuwe anuHbl.  EIWHHIBL | yTOJBHHKA.

u3MepeHus AnuHbl. BennunHa yrina. I'pagycHas mepa yria.

[lonatne o momaay MiIOCKoi GUTyphl U ee cBolicTBax. M3mepenue
wiomanel. EXMHUIBI H3MepeHus MIOIaIu.

[IpencraBnenue 06 odbeme U ero cpoiictBax. M3mepeHune obbema.
Enununs! usmepenust 00beMoB.

HN3mepenus u BbIYMCICHUS

WHCTpyMEHTBI 1 M3MEPEHMH UM TIOCTPOEHUH; W3MEPEHHE U
BBIUKCJICHHE YTJIOB, JAJUH (paccTosiHUi), Tuiomanei. Tpuronomerpudyeckue
byHKINN OCTpOro yria B IIPSIMOYTOJIBHOM TPEYrOJIbHUKE
Tpuconomempuueckue Qynkyuu mynoeo y2ia. BbluMclieHUE 3JIEMEHTOB
TPEYTOJIBHUKOB C HCIOJb30BAaHUEM TPUTOHOMETPHUYECKHX COOTHOLICHHH.
@opmysbl IUIOMIAAM TPEYrojibHUKA, MNapajuleJorpaMMa M €ro 4YacTHBIX
BUJIOB, (OPMYIbI JUIMHBI OKPYXXKHOCTH W Iuiomaaun kpyra. CpaBHeHue u
BBIYMCIIeHHE Tuiomianei. Teopema Iludaropa. Teopema cunycos. Teopema
KOCUHYCO8.

Paccrosinust

Paccrostnne mexnay Toukamu. PaccTosiHME OT TOYKM 10 HPSIMOM.
Paccmosnue mesncoy gueypamu.

®opMyJIMPOBATh ONPEICICHUS PACCTOSHUS MEXKIAY TOUYKaMH, OT
TOUYKH JI0 MPSAMON, MEXJly MapaJlJIeIbHbIMU IPSIMbIMHU.
®opMyJIMpOBaTh U O0BSCHATH CBOWCTBA JJIMHBI, IPajyCHOU MEPHI
yTi1a, IIOMAIH.

®opMyJIMPOBATh COOTBETCTBHE MEKIY BEJINYMHOW LIEHTPAIBHOTO
yIJla ¥ JUIMHOW JyTH OKPYXXHOCTH.
OO0bsICHATL U WMJJIIOCTPHPOBATH
PaBHOCOCTaBJIEHHBIX (UTYP.
BoiBoauTh GopMyIibl IUIOIMAAEH NPSIMOYTOJbHIKA, apasielorpaMMma,
TPEeYroJbHUKA U Tpaneluu, a Takxke GopMyiy, BHIPAKAIOLIYIO IIOIAb
TPEYrOJIbHUKA 4YEpe3 ABE CTOPOHBI M yrojl MEXAYy HHMH, UIMHY
OKPY>KHOCTH, IJIOLIAAb KpyTa.

HaxoauThb 1miomaabs MHOTOYTOJIbHUKA Pa30MeHNEM Ha TPEYTOJIbHUKH U
YeThIPEXYTOJIbHUKH.

OO0BSICHATH, U WJITIOCTPUPOBATH OTHOIICHUE IJIOMIAJEH MOTOOHBIX
¢uryp.

PemaTsb 3a1aun Ha BBIUNCIIEHUE JIMHENHBIX BEIMYUH, TPASyCHON MEpBI
yrija W IJIOMAAeH  TPeyroJbHMKOB,  YETBIPEXYTOJIbHUKOB U
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAAM Kpyra. Onupaschs

IOHATHUA  PAaBHOBCIHMKHUX U

59




Yri1y0/1eHHBIH YPOBeHb

Beanunnbl

[TonsiTue
WU3MEPEHHUS JJIUHBI.

Bennuuna yrna. ['pagycHas mepa yrima. CHHYC, KOCUHYC M TaHT€HC
OCTPOTO yrja IPsIMOYIOJBHOIO TPEYrOJIbHUKA.

[TonsiTie O IOIIAMM TIOCKOU (PUTYpHI M ee cBolicTBax. M3mepenue
mwronaaei. EquHuLIbI M3MEpEeHust TUIOLA .

[IpencraBinenne 00 oOBeME MPOCTPAHCTBEHHON (UTYpPHI U €ro
cBoiicTBax. M3mepenue o0bema. EquHuIbl n3MepeHust 00beMOB.

HN3mepeHus n BbIYMCICHUS

NHCcTpymMeHTBl I8 W3MEPEHHH W IOCTPOCHUH; W3MEpPEHHE U
BBIUMCJICHHE YIJIOB, [UIMH (PAacCTOSIHMIA), TUIOIIANAEH, BBIYHCICHUE
AJIEMEHTOB TPEYrOJIbHUKOB C HCIHOJB30BAHUEM TPUTOHOMETPUUYECKUX
cootHomieHuil.  [lnomagu.  @opMynbl  IMJIOWIAAM  TPEYroJIbHUKA,
napajieliorpaMMa M €ro YacTHBIX BHJIOB, Tpameunuu, (opmyina I'epona,
dbopMyna TUIOMIAM BBIMYKIOTO YETHIPEXYTOJNbHUKA, (DOPMYNBI AITUHBI
OKPYKHOCTH M Iomaau kpyra. [limomanes KpyroBoro cekropa, KpyroBoro
cermenTa. [limomanb npaBUIbHOTO MHOTOYT'OJIbHUKA.

Teopema Iludaropa. IludaropoBsl Tpoiiku. TpuroHomerpuyeckue
COOTHOIIEHUS B NPSIMOYTOJbHOM TPEYTrOJbHUKE. TPUTOHOMETPUUYECKUE
(GYHKIIUH TYHOTO yria.

Teopema kocunycoB. Teopema cHHYCOB.

Pemienne TpeyronpHukOB. Beiunciienue yrinoB. Berunciienue
BBICOTHI, MEIHAaHbl M OWCCEKTPHUCHl TpeyroibHUKa. OpPTOTPEYTONbHHUK.
Teopema IIronemes. Teopema Menenas. Teopema UeBsl.

Paccrosnus

Paccrossane Mexny toukamu. PaccTosHME OT TOYKM 10 MTPSMOM.
Paccrostane Mexny ¢purypamu.

PaBHOBenMKHE U paBHOCOCTaBJIEHHbBIE (PUTYPBHI.

CaolicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BEJIMYMHBI yIJIa, MJIOMAAH U
o0bemMa QUrypsl.

BennuuHbl.  JlnnHa. WM3mepenuwe  guuHbl.  EnuHIBI

Ha JaHHbIC YCJIOBHUS 3a7a4d, HAXOAUTb BO3MOXXHOCTU NPUMEHEHUS
HEOOXOUMBIX dbopmya, npeoOpa3oBbIBaTh hopmyIbI.
@DopMyJIMPOBATh OINPEACIICHUS U MILJIIOCTPUPOBATH MOHATHUSI CUHYCA,
KOCHMHYCa, TaHI'€HCAa W KOTaHIeHCa OCTPOro yria MNpSIMOYTOJIbHOTO
TPEYroJIbHUKA.

BeiBoauThs Qopmysbl, Beipaxkaromue QyHKIUU yria OIpsSMOYTrOJIbHOTO
TPEYroJIbHUKA YEPE3 €ro CTOPOHBI.

®opmyJIMpoOBaTh U A0Ka3bIBaTH Teopemy [ludaropa.
DopMyJIMPOBATH U I0KA3bIBATH TEOPEMbI CHHYCOB U KOCUHYCOB.
@opMyJIMPOBATh OINpEAEICHUsT CHUHYCa, KOCHMHYCa, TaHTEHCa, KO-
TaHreHca yrios ot 0 1o 180°.

BoiBoauth (opmynbl, Belpaxaroniue ¢yHkmuu yrioB ot 0 mo 180°
yepe3 QYHKIHUH OCTPBIX YIJIOB.

@®opMyJIMPOBATh U PA3bICHATH OCHOBHOE TPHUTOHOMETPHUECKOE
ToXkaecTBO. [lo 3HAYEHHSM OJHOM TPUTOHOMETPUYECKOH (YHKIMU
yria BBIYMCJAATH 3HAUEHUS APYTUX TPUTOHOMETPHUUECKHX (YHKIUI
3TOrO yria.

Hcnoab3oBath  (hopmMyIibl
pacCyXIeHHI B XO/I€ PELICHHUS.
HNuTepnperupoBaTh MOJIYYEHHBIH pE3yJabTaT U COMOCTABJATBH €r0 C
YCIIOBUEM 3ajlauu

JIA 000CHOBaHMS JO0Ka3aTCJIbHbIX
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4. T'eomeTpuueckue nmocrpoenusi (6a30Bplil ypoBeHb: 7+2+4=134; yriry6/ieHHbIH ypoBeHb:7+4+4=154)

I'eomerpuueckue IS CBOWCTB
reOMEeTPUUYECKUX QUTYP.

HNHcTpymMeHTBl I TOCTPOCHUM: LMPKYJb, JUHEHKA, YrOJIbHUK.
Ilpocmetiwuue nocmpoenusi  yupkyrem U JUHEUKOU:  NOCMPOEHUe
buccekmpucswl yeaa, nepneHOUKyIapa K npsamotl, yeid, paeHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUK08 no mpem CmopoHam, 08YM CHOPOHAM
U yamy mexcoy HUMU, CMOPOHE U O8YM NPUNEHCAUUM K Hell YelaM.

ﬂe]leHl/le ompesKa 6 OAHHOM OMHOWEHUL.

IIOCTPOCHUA HITIOCTpalin

Yruy0JieHHbI yPOBEeHb
I'eomeTpuueckue CBOWCTB
reOMETPHUECKUX (DUTyp.

HNucTtpymeHTs Juis noctpoeHuil. Llupkyne, nuHeika.

[Ipocreiimme MOCTPOECHU LUPKYJIEM H JIMHEHMKOH: IIOCTPOEHHUE
OUMCCEKTPUCHI yria, MEePIeHIUKYIsIpa K MPsIMOM, yIiia, paBHOTO JaHHOMY.

[TocTpoeHne TpeyroapHHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHaM M
yII1y MEXIy HUMH, CTOPOHE M JBYM NPUIIEKAIIUM K HEeU yriam, no opyeum
SNEeMEHMAM.

[Jenenne orpes3ka B JAHHOM OTHOILICHHH.

OcHOBHBIE METOABl pEUIeHMs] 3ajJad Ha [OCTpoeHHe (MEeToJ
F€OMETPUYECKUX MECT TOYEK, METOJ IMapajuIeJIbHOIO IEPEHOCa, METOJ
CUMMETPHUH, METO/T TTO00US).

Oransl peleHus 3a1a4 Ha IOCTPOEHUE.

IIOCTPOCHUA JJIA HUIUIIOCTpAalin

PemaTp 3a1a4u Ha MOCTPOEHUE € MOMOIIBIO HUPKYJIS U JTUHEUKH.
Haxoautp ycnoBusi CylIeCTBOBAHHUSI PELLIEHNUS, BBIITOIHATH IOCTPOECHUE
TOYEK, HEOOXOIUMBIX JIJISl IOCTPOSHUSI HICKOMOU (DUTYPBHI.
Jloka3pIBaTh, UTO IOCTPOEHHAs (pUrypa yIoBIETBOPSET YCIOBHUSIM 3a-
nauyn (ompeaessiTb YKUCIO PEIICHUH 3a/aud MPU KaXXIOM BO3MOXKHOM
BBIOOpE JTaHHBIX).

MogaeanpoBaTh yCIOBHE 33a4d C IIOMOILIBIO YEPTEKA WIM PUCYHKA,
NPOBOAUTH JONOIHUTEIbHBIEC TIOCTPOEHHUS B XO/I€ PELICHUSI.

5. l'eomeTrpuyeckue npeodpasosanusi (60a3oBblii ypoBenb: 0+10+18=28 u; yriybaennblii ypoBenb: 0+4+12=164)

IIpeoGpa3oBanusn

[Tonsitue mnpeoOpasoBanus. IlpencraBieHne o MeTanpeIMETHOM
MOHATUH «TIpeodpazoBanuey. [loooodue.

JBu:KeHust

¢Gurypsl, BBINOJHATH

CTpouth paBHBIE U  CHMMETpPHYHBIE
napauieNbHbIN IepeHoc U MOBOPOT.
HccnenoBarbh CcBOMCTBA JBMKEHMM C IIOMOIIBIO KOMIIBIOTEPHBIX

MIPOrPaMM.

61




OceBass U LEHTpalbHAas CUMMETPUS, HOBOPOM U NAPALLETbHBIU
neperoc. Kombunayuu osusicenuii Ha n1ockocmu u ux ceotcmaa.

Yriay0JeHHblii YpOBEHb

[IpencraBieHne O MEXIPEAMETHOM TMOHATUU «IIPEOOPa30BAHUEY.
[IpeoOpazoBanus B MaTeMaTHKe (B apupMeTuke, aredpe, reoMeTpuIecKue
npeoOpa3oBaHms).

JABuKkeHust

OceBast M UEHTpajbHasi CUMMETPUH, MOBOPOT U MapajlIeIbHBII
nepenoc. KomOuHamm 1BIMKEHUH HA TIIOCKOCTH M UX CBOWMCTBA.

Ilono0Oue kak npeodpasoBanme

l'omoterus. ['eomerpuueckue npeodpazoBaHus
JI0KAa3aTesIbCTBa YTBEPKACHUHN U peLIEeHUs 3a/1a4.

KaK CpEICTBO

BbInoHATH IPOCKTHI IO TCMaM I'COMETPHUYCCKUX Hp€O6pa3OBaHHﬁ Ha
IIJIIOCKOCTH

6. BekTOpBI H KOOPAMHATHI HA MJIOCKOCTH (0a30Bblil ypoBeHb: 0+2+12=14y; yrury6JeHHblii ypoBeHb:0+14+10=24y)

BexTopsl

ITonsiTue BekTOpa, MEWCTBUS HAJ BEKTOPaMH, HCIIOJIb30BaHUE
BEKTOPOB B (PU3UKE, paznodicenue eKkmopa HaA cocmasisaowue, CKaiapHoe
npouseeoeHue.

Koopannarel

OCHOBHBIE TIOHSITUS, KOOPOUHAMbBL 8EKMOPA, PACCMOSHUE MeNCOY
moukamu. Koopounamul cepedunvl ompeska. Ypasnenus guzyp.

Ilpumenenue exmopos u Koopounam O peuieHus NPoCmeuux
2eoMempuiecKux 3a0au.

Yri1y0/1eHHBIH YPOBEHb

BekTopsl

[TonsiTue BekTOpa, MAEHUCTBUSA HAJ BEKTOpaMH, KOJUIMHEAPHBIE
BEKTOPHBI, BEKTOPHBII 0a3uc, pa3oKeHHe BEKTOpa Mo Oa3HCHBIM BEKTOpPaM.
ENMHCTBEHHOCTh  Pa3lIOKEHHMsI  BEKTOpPOB IO  0a3ucy, CKalsIpHOE
IIPOM3BEICHUE U €r0 CBOMCTBA, UCIOJIb30BaHUE BEKTOPOB B (pH3HKe.

@DopMyJMPOBATh ONPEIEICHUS U WLTIOCTPUPOBATh OHATHUSL BEKTOPA,
JUIMHBI (MO/1YJIsl) BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
BeruncasaTs JUIMHY U KOOPAUHATHI BEKTOPA.

HaxoauTthb yroa Mexay BEKTOpamH.

BbInoHATH onepanuy HaJl BEKTOPAMHU.

BbINOJHATL TPOEKTHI MO0 TEMaM HCIIOJIb30BaHMSI BEKTOPHOTO METOoJa
IIPY PELICHNN 3a]1a4 Ha BBIYNCIICHMS U JOKA3aTeNbCTBA.

OO0BSICHAT, U WLIIOCTPHUPOBATH TOHSATHE JEKapTOBOM CHCTEMBI
KOOpJUHAT.

BbiBoaMTH 1 HCNO/B30BATh (POPMYIIBI KOOPIAUHAT CEPEIMHBI OTPE3KA,
paccTosHUSA MEXAY ABYMsI TOYKAaMH IUIOCKOCTH, YPaBHEHUS MPSIMOU U
OKPY>KHOCTH.

BbINOJHATL TPOEKTHI IO TEMAaM HCIOJIb30BaHUS KOOPAMHATHOTO
MeTO/1a TIPU PEIlIEHUH 3a7a4 Ha BBIYMCIICHUS U 1I0Ka3aTeIbCTBA
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Koopaunarsi

OcHOBHbBIE TOHATHS, KOOPAHMHATBI BEKTOPA, PACCTOSHUE MEXKIY
toukamu. KoopanHaThl cepeiiHbl OTpe3Ka. Y paBHEHUs GUTYP.

[TpuMeHeHrnEe BEKTOPOB U KOOPAUHAT Ul PELICHUS TEOMETPUYECKUX
3a1a4.

A¢dunnas cucrema koopauHat. Panmyc-BexkTopsl Touek. LleHTpoua
CUCTEMBI TOYEK.

7. Hcropus matreMaTnku (0a30BbIii U yriIy0JeHHbIH YPOBHH: 2+2+2=614)

Om 3emnedenus k eeomempuu. I[lugpacop u ezco wkona. Danec,
Apxumeo.  Ilnamon u  Apucmomens.  Ilocmpoenue  npasuivbHbIX
MHO20y20nbHUK08. Tpuccekyus yena. Keaopamypa kpyza. Yoeoenue xyoa.
Hcmopusa uyucna w. 3onomoe ceuenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Mcmopus namozo nocmynama.

T'eomempuss u uckyccmeo. [ eomempuueckue 3aKOHOMEPHOCMU
OKpYHCAIOUje2o Mupa.

Acmponomus u ceomempus. Ymo u xax y3wanu Anakcazop,
Opamocgen u Apucmapx o pazmepax Jlynot, 3emnu u Connya. Paccmosnus
om 3emnu 0o Jlynvt u Connya. H3zmepenue paccmosnus om 3emau 00
Mapca.

OnuchIBaTh OT/IETBHBIE BHIIAIOIMIMECS PE3YyIbTAThI, MOJTyUYEHHBIE B
XO/JIe pa3BUTHsI MAaTEMaTHKU KaK HAyKH;

3HATh MPUMeEPBI MATEMATHYECKUX OTKPBITUH U ux aBTopoB ([Tudarop,
dartec), B CBS3U C OTEUECTBEHHOM U BCEMUPHON UCTOPHEH;

8. Di1eMeHTHI JJOTHKH

Ornpenenenue. VYTBepxKaCHUSA. AKCHOMBI 151 TEOPEMBI.
JlokazarenbcTBo. JloKazaTenbCcTBO OT MPOTHBHOro. Teopema, oOpaTHas
nanHoi. [Ipumep n koHTpIpUMED.

@opmMyJMPOBaTh OMNpPEACIECHUS W CBOMCTBA T€OMETPUUYECKUX (PUTYD.
[HonumaTe OTIMYME TEOPEMbl OT AKCHOMBI, CBOMCTBA OT IpPHU3HAKA.
BoiaeasiTe yclioBHE U 3aKIIFOUCHUE TEOPEMBI.

@opMyJIMPOBATH OOPATHYIO TEOPEMY.

Hcnoab30BaTh B TMPOCTHIX CIydasX METOJ OT MPOTUBHOTO TIPH
JI0Ka3aTelIbCTBE TEOPEM U PEILICHUHU 3a/1a4.

HUcnoab3oBarth TmpuMepbl MU KOHTPIPUMEPHI B  apryMEHTAIUH.
BocnpousBoauth (HOpMyIHUPOBKH OMNpeAeNieHU; KOHCTPYHPOBATH
HECJIOXKHbBIE OTIPEICTICHUS] CAMOCTOSITEIBHO.
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BocnpousBoauth (QOpMYyITHpPOBKM W J0KA3aTENbCTBA HM3yYCHHBIX
TEOpeM, MPOBOJIUTh HECIOXKHBIE JOKAa3aTENbCTBA CaAMOCTOSITENBHO,
CCBIIATHCS B XOJIe 0OOCHOBAHMIA HA OMPEEICHUS, TEOPEMbI, aKCHOMBI.
KoncTpynpoBars MareMaTH4ecKue MPEUIOKEHHS] C  OMOIIbIO
JOTMYECKUX CBA30K €CJIU ..., TO ..., B TOM U TOJbKO B TOM CIly4ae.
Pemath 3agaum Ha TOCTPOEHHE, [OKA3aTEIbCTBO M BBIUKCICHUS.
Boigensate B ycnoBUM 3ajauM ycloBUE M 3akiroueHue. Onupasch Ha
yCIOBUE  3a/layd, [POBOJUTH  HEOOXOAMMBbIE  JOKa3aTeJIbHbBIE
paccyxaeHusl.

ConocTaBJITh [TOJIYYEHHBIN pe3yibTaT C YCIOBUEM 331a4H.
Omnupasich Ha JaHHBIC YCIOBUS 33/1a4d, NPOBOAUTH HEOOXOIUMBIE
paccyxaeHus.

HNuTepnperupoBaTh IMOTYYEHHBINH pe3yiabTaT M COMOCTABISATH €ro C
YCIIOBUEM 33/1a4H.

IIpakTuKyM™ N0 pelieHNI0 IVIAHUMeTpUYecKHX 3a/1a4 — 10 yacoB (yri1y0JieHHbIH YPOBEHb)

64




7. Onucanue y4e0HO-MeTOAMYECKOT0 U MATEPUAIBLHO-TEXHUYECKOT 0
o0ecneueHusi 00pa3oBaTEJIbLHOIO MpoIecca

1. HopmaruBHBIE TOKYMEHTHI: [IpumepHas mporpamMma OCHOBHOTO 0OIIero oOpa30BaHHs IO
MaTeMaTUKE

2. YueOHUKH: IO MaTeMaTHKe JJIsl 5-6 KiaccoB, 1Mo anredpe st 7-9 Ki1accoB, MO0 T€OMETPUN IS
7-9 Knaccos.

3. Hayunas, HaydHO-TIOMy/IsIpHAs, HICTOPUYECKAs JIUTEpaTypa.

4. CripaBo4HbIe TOCOOUS (SHIUKIIONEINH, CIIOBAPH, CIIPABOYHHUKH 10 MATEMATHKE U T.I1.).

5. [TeuaTnbie mocoOus: TTopTpeThl BRIIAIOMINUXCS ASATEICH MAaTEMaTHKH.

6. udopmarmonssie cpeicTBa

*  MynbpTUMeIUHBIE O0yYaronye MpOrpaMMbl M JJIEKTPOHHBIC y4YeOHBIE W3JIaHUS I10
OCHOBHBIM pa3zjieJiaM Kypca MaTeMaTHKHU.

* DnexTpoHHas 0a3a JAHHBIX ISl CO3/IaHUSI TEMAaTHYECKUX U UTOTOBBIX Pa3HOYPOBHEBBIX
TPCHUPOBOYHBIX U TPOBEPOYHBIX MATEPUAIOB Il OpraHU3alud (PPOHTAIBLHOU U
UHAUBUAYAIbHON pabOTHI.

7. TexHu4ecKue cpecTBa OOyUCHHS

e KowmmbroTep ¢ noctynom B ceTh HTEpHET.
MynbTUMEIUATIPOCKTOP
WuTepakTuBHAs TOCKa
JlokyMeHT-KaMmepa
Cucrema MOOMIIBHOTO TECTUPOBAHUS
OprrexHuka

8. YueGHo-mpakTHUecKoe U yueOHOo-1abopaTopHOe 000py10BaHUE

e Jlocka MarHuTHas .

o KOMIUIEKT YepTeKHBIX HHCTPYMEHTOB (KJIACCHBIX U pa3aTOYHBIX): JMHEHKA, TPaHCIIOP-
Tup, yroisauk (30°, 60°, 90°), yronsauk (45°, 90°), HUPKYIIb.

e KOMIUIEKTBl MIAHUMETPUUYECKHX M CTEPEOMETPHUYECKHX Tel (IEMOHCTPAI[MOHHBIX H
pa3IaToOYHbIX).

o KomrutekT ans MojenupoBaHus (IBeTHas Oymara, KapTOH, KalilbKa, KJIeH, HOXXHUIIBI,
TJTACTHIIMH).

8. [lnanupyemble pe3yJibTaThl H3y4YeHHUs] YHeOHOT0 NpeaMeTa, Kypca

Iliianupyemblie pe3yabTaThbl 00Y4eHUs] MaTeMATHKeE

B 5 — 6 KJi1accax

1.Yucsaa. YpaBHeHHs M HEPABEHCTBA.
BBINyCKHMK HAy4YHUTCA B 5-6 Kjaccax (A1 UCIOJIb30BaHUSl B MOBCEJHEBHOW KM3HU U
obecriedyeHUs] BO3MOXXHOCTHU YCIEIIHOr0 NPOJOKEHUsS 06pa3oBaHUsI Ha 6a30BOM

ypOBHe):

OTIepUpOBaTh Ha 0230BOM YPOBHE MOHITUSME: HATYpabHOE YHCIIO, I1eI0€ YHCII0, OOBIKHOBEHHAS JPOOH,
JEeCSITUYHAs IpoOb, CMEIIaHHOE YUCIIO, PALIHOHAIEHOE YUCIIO;

WCITOJIB30BaTh CBOWMCTBA YWCENT W TpaBWIA JEHCTBUN C pPallMOHATBHBIMUA YHCIAMU TIPH BBITOJTHCHUH
BBIYMCJICHHIA;
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WCITOJIB30BaTh MPU3HAKK JETUMOCTH Ha 2, 5, 3, 9, 10 1pu BHIOJHEHWH BBIUMCICHUN W PEIICHUH
HECJIOKHBIX 3a/1a4;

BBITIOJIHATL OKPYITICHHUC PALIMOHAJIBHBIX YU CCII B COOTBCTCTBUU C IIPABUIIAMU;
CpaBHUBATH PAlMOHAJIBHBIC YHMCJIIA,

NOHUMAMb U 0OBACHAMb CMbICIL nOS’uquHHOZJ 3anucu HamypajilbHo2o 4ucia,

6blNOJIHAMb  6blYUCTIEHUA, 6 MOM YHUucie C UCNHONb308AHUEM NPUEMOE PAUUOHAIIbHbIX 6bllluC]l€Hl/llZ,
o0bocHosbleaAmMb aneopummbsl 6blNOJIHEHUA ()61201’)’[61412,’

ucnonv3osams npuzHaxku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussedenus yucei npu
BLINOJIHEHUU BLIYUCTICHUL U PEUEeHUU 3a0aY,

YROPAOOUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe OOIKHOBEHHBIX U 0eCAMUYHbIX Opobel,
naxooumv HOJ u HOK uucen;
ONnepuposams NOHAMUEM MOOYIb HUCIA,;

onepuposamv NOHAMUAMU. PABEHCMEB0, UYUCI080€ DABEHCMBO, YPABHEHUe, KOPeHb VPAGHeHUs,
peuierue YypasHeHUsl, YUC080€ HEPAGEHCBO,

HAXoO0umov HeuseecmHoe 6 YPAGHeHUU uepe3 KOMHOHEeHmMbl apu@memudeckux Oeucmeutl
CILOJICEHUS], IMUMAHUSL, YMHOJICEHUS, OeNeHUS;

UCNONIL308AMb CBOLUICMEA aAPUDMEMUUecKUx Oellcmeull npu YRPOWEeHUU 8bIPANCEeHULL, 6X00SAUUX
8 ypasHeHue.

B noBceiHEBHOM KU3HU ¥ IIPU U3YYSHUU JIPYTUX TPESIMETOB:

OLICHUBATD PE3YyJIbTAThI BBIYMCJICHUH IIpU pCIICHUHN NPAKTUYCCKUX 3a1aY;

BBITIOJIHATE CPABHCHUC YHCCJI B PEAJTIbHBIX CUTYalUAX,

COCTABJIATDH YMCJIOBBIC BBIPAKCHUSA ITPHU PCHICHUN NPAKTUYCCKUX 3a/1a4 U 3a4a4 U3 APYyIrux
y‘Ie6HBIX MpeaMcETOB.

BBINYyCKHMK MOJIYYUT BO3MOXKHOCTb HAY4YUThCA B 5-6 KJaccax (/151 obecnieyeHus
BO3MO>KHOCTH YCIIEIIHOT0 NPOJ0/KeHUsI 06pa30BaHUsl Ha 6a30BOM U YI1y6JeHHOM
YPOBHSIX):

onepupoeams NOHAMUAMU. HAMYPAIbHOE YUCIH0, MHONCECMBO HAMYPAIbHbIX Yuceal, uyeloe 4Hucio,

MHOXHCECMBO YenblX Hucel, 00bIKHO8EHHAsL OpOOb, decamuunas Opobb, CMEUAHHOE YUCTO0, PAYUOHATbHOE
YUCTIO, MHONCECMBO DPAYUOHANHBIX HUCET, 2eOMEMmPUYECKds UHMEPRPEemayus. HAmypaibHbIX, Yeblx,
PAYUOHATBHBIX HUCET,

0060CcHO8bI8aMb NPUSHAKU 0ETUMOCTU,

BbINONHAMb OKPY2AEHUE PAYUOHATILHBIX YUCET C 3a0AHHOU MOYHOCHbIO;

u ucnoavsosamv HOK u HO/[ npu pewenuu 3a0ay,

onepuposamsv NOHAMUEM 2COMEMPULECKAsl UHMEPRpemayus MoOYJia YUCid.

B 11oBceTHEBHOM JKU3HU ¥ [TPH U3YUEHHUH JPYTUX MPEIMETOR:

APUMEHSIMb  NPABULA  NPUOTUNCEHHBIX BbIYUCIEHUN NPU  PEeHul NPaAKmu4eckux 3a0ay u
peutenuy 3a0ay Opy2ux yueOHvix npeomMemos;

BbINONIHAMb CPABHEHUE Pe3VIbMamos GblYUCIeHUL NPU PeuleHUU NPakmuyeckux 3a0ay, 6 mom
Yucie nPUOIUNCEHHbIX GbIYUCTEHULL,
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COCMABIAMb YUCTOBbIE bIPANCEHUS U OYEHUBAMb UX 3HAUEHUS NPU peueHUU NPpakmuyecKux
3a0a4 u 3a0a4 uz opy2ux y4eOHulX NpeoMemos.

2.CTaTUCTHKA U TeOPHUsi BeposiTHOCTEM

BbINyCKHUK HAay4uTCAd B 5-6 kjaccax ([Ji1 UCHO0JIb30BaHUS B MOBCEJHEBHOM KWU3HU U
obecriedyeHUs] BO3MOXKHOCTH YCIEIIHOr0 NpOJOKEHUS 06pa3oBaHUsA Ha 0a30BOM
ypOBHe):

MPEJICTABIISITh TJAHHBIC B BUJIE TAOJIHII, THArpamm,

YUTaTh UH(OPMALIHIO, IPE/ICTABICHHYIO B BUJIE TAOIHIIbI, IUATPAMMBI;

onepupoeams NOHAMUAMU. cmonbuyamsie u Kpyeoeble ()uaep(lMMbl, ma6]ll/t1/;bl ()aHHblx, cpeOHee
apugpmemuueckoe,

u3gnekamy, UHGopmayulo, NPEeOCMasieHHyIo 8 mabauyax, Ha OUacpammax;,
cocmasnsams mabauysl, CMpoums OUaACpamMmbl Ha OCHO8e OAHHUBIX.

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYYUThCA B 5-6 K/1accax (415 obecrneyeHus
BO3MO>XHOCTH YCIELIHOTO0 MPOA0/KeHHUs1 06pa30BaHUs HA 6a30BOM U YTIJ1yOGJI€HHOM
YPOBHSIX)

B noBceIHEBHOM KU3HU U IPU U3YYCHHUU JPYTHX MPEJAMETOB:

u3611eKamb, UHMEPNPEMUPOSamsy u npeobpazoevieams uHGopmayuio, NPEOCMAasIeHHy0 8 madIuYax u

Ha OMGZPCZMMCZX, ompasicarouLyro ceolicmed u XapakmepucmukKu peajllbHblx npoyeccos u s6aeHU.

3. TekcToBBIC 3aJa4YH
BBINYCKHMK Hay4uTca B 5-6 Kiaccax (JJ/i1 UCIOJIb30BaHUS B MOBCEJHEBHOM KU3HU U
obecrieyeHUs: BO3MOXXHOCTHM YCIEIIHOTO NpOJOJ/LKEHUS 06pa3oBaHUs Ha 06a30BOM

YPOBHE):

peuaTb HECIOXHBIC CHOXKECTHBIC 3a/la4i Ppa3HbIX TUIIOB Ha BCC apI/I(l)MeTI/I‘IGCKPIC HGIZCTBPISI;

CTPOUTHh MOJIETh YCIIOBUS 3a1a4uu (B BUJE TaOIHUIBI, CXEMBI, PUCYHKA), B KOTOPOIl TaHBI 3HAYCHUS IBYX
13 TPEX B3aUMOCBSI3aHHBIX BEJIMUWH, C IIEJIBIO TIOWCKA PEIICHUS 3aa4H;

OCYHIECTBISTh CIIOCOO TIOMCKA pPEIIeHHs 3a/Jadd, B KOTOPOM PACCYXJICHHWE CTPOHTCS OT YCIOBHUS K
TpeOOBAHUIO WJIH OT TPEOOBAHUSI K YCIIOBHIO;

COCTABJISATH IIJIaH PELICHUs 3a1auH;
BBIJICJISATh STAllbl PELLICHHUS 3a/1a4H;

MHTEPIPETUPOBATH BEIYUCIUTENbHBIE PE3YIIbTATHI B 3a/1a4€, UCCIEA0BATh MOJIYUSHHOE peIlleHUe 3a/1a4H;
3HATh Pa3Inure CKOPOCTeH 0OBEKTa B CTOSUEH BOJIE, IPOTUB TEUCHUS U 110 TEUYCHUIO PEKU;

pemarth 3a71a4i Ha HAXO0XKJICHUE YaCTH YMCIIa M YHCJIA TI0 ero YacTH;

peliath 3ajadd pa3HbIX TUMOB (HA PabOTy, HA MOKYIKH, HA JBMXKCHHUE), CBS3BIBAIONINX TPU BEIUUMHBI,
BBIJICTISITh 3TU BEIMYMHBI M OTHOIICHUS MKy HUMU;

HAXOJWTH MPOLEHT OT YMCIIA, YHCIIO IO MPOIEHTY OT HEro, HaXOAWUTh MPOICHTHOE OTHOIICHHE IBYX
YHUCeJl, HAXOUTh MPOLIEHTHOE CHIKEHUE WU MPOLIEHTHOE MOBBIIIEHUE BEJIUYUHBI,

UCNONL306AMb  PA3Hble KPAMKUE 3anuci KAK MOOENU MEKCMO8 CIONCHbIX 3a0ai OJis NOCMPOEHUS]
HOUCKOBOU CXeMbl U peuletUst 3a0al;

8b10€I5IMb MANBL PEULEHUS 3A0aYU U COOEPAHCAHUE KAXHCO020 SMAna,
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UHMEPNPEemuposams  GbIMUCIUMETbHbIE Pe3VAbMambl 6 3adaye, UCCIed08amb NOJAYHEHHOE peuleHue
3a0ayqu;
peutams pazHoobpasHvle 3a0ayu «HA Hacmuy,

peuwiams U 000CHOB8bIBAMDb CBO€ peuleHue 3a0ay (8bl0endmb MamemMamuyeckylo 0CHO8Y) Hd
HAX0MCOEeHUe 4acmuy YUCia U 4ucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA Opodu;
peliaTh HECJIOKHBIC JIOTUYCCKUC 3aJa9 METOJOM paccymﬂeHI/Iﬁ.

B noBceHeBHOM KU3HU M TPHU U3YYEHHUH JIPYTUX MPEIMETOB:
BBIJIBUTaTh THUIIOTE€3bl O BO3MOXHBIX IPEJCIbHBIX 3HAYEHHUSIX HCKOMBIX BEIIMYMH B 3ajade
(lenatb NPUKUAKY)

BbINYyCKHUK MOJIYYUT BO3MOKHOCTb HAYYUTbCA B 5-6 KJlaccax (4J151 o6ecniedeHUs
BO3MOXXHOCTH YCIIELUTHOTO NPO/I0/KEHUS 00pa30BaHUs HA 6a30BOM U YI1ybJIE€HHOM
YPOBHSIX):

peuams npocmovie U CLOACHbIE 3a0aYU PASHBIX MUNOE, A MAKIHCE 3a0aYU NOSLIULEHHOU MPYOHOCHIU,
3HAMb U RPUMEHAMb 00a CNOCObA NOUCKA peuteHust 3a0a4 (om mpebosanusl K YCI08Uio U Om YCio8ust K
mpe606anuio);

MOOEUPOBaAmMs PAcCylCOeHUsI NPU NOUCKE PeUleHUs 3a0aU ¢ NOMOWbIO epa-cxembl,

AHATUZUPOBAMb BCEBO3MONCHBIE CUMYAYUU 83AUMHO20 PACHONIONCEHUS 08YX 00BLEKMO8 U USMEHEHUE UX
Xapaxmepucmuk npu CO8MECmHOM OBUINCEHUU (CKOPOCMb, 8peMs, PACCMOAHUE) NPU peuleHuu 3a0ay Ha
osudicere 08yX 00bEKmMos8 KaxK 6 0OHOM, MaK U 8 NPOMUBONONIONHCHBIX HANPABIEHUAX,

UCCNE008aMb 8CEBO3MOICHBIE CUMYAYUU NPU PEUeHUuly 3a0ad HA OBUICEHUE NO peKe, PACCMAMPUBAms
PasHbie cucmemsvl Omc4ema;

0COo3HABAMb U OOBACHAMb UOCHMUYHOCb 3A0aY PASHLIX MUNOS, CEA3bI8AIOWUX MPU GETUUUHDBI
(Ha pabomy, Ha NOKYNKU, HA O8UdICEHUE); BbIOEIAMb IMU BETUYUHBL U OMHOUEHUS MeAHCOY HUMU,
NPUMEHAMb UX NPU peueHuU 3a0ay, KOHCMpYupoeams coo6CcmeenHvle 3a0a4l YKA3aHHbIX MUNO.
B noBce1HEBHOM JKM3HU U IPU U3YYEHUH JPYTUX OPEIMETOB:

8vl0eNsimb NpU peuwleHuu 3a0ay Xapakmepucmuky paccCMampusaemoll 8 3adave Cumyayuu,
OMIUYUHbIE OM DPeanbHbIX (me, Oom KOMOpvlX abCmpazuposanucy), KOHCMpPYUpo8ams HOBble
cumyayuu ¢ y4yemom OdMux Xapakmepucmuk, 6 HACMHOCMU, Npu peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umoléams nJI0MHOCMb 6euecmed,

peuiams U KOHCMPYUpo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUSL PEAIbHbIX CUMYAYUL, 8 KOMOPbIX
He mpeOyemcs MOYHbILL BbIYUCTUMEILHBLUL Pe3yIbman;

peuiams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMcYema.

4. HarasiiHasi reoMeTpusl.

4.1. 'eomeTpuueckne purypsl

BBINYCKHMK HAy4YHUTCA B 5-6 KJaccax (AJil UCIOJIb30BaHUSI B MOBCEJHEBHOW KHU3HU U
obecrieyeHUs] BO3MOXXHOCTH YCHEIIHOr0 TNPOJIODKEHUsST o0Opa3oBaHUsl Ha 6a30BOM
ypOBHe):

ONeprpoBaTh Ha 0A30BOM YPOBHE MOHATUSAMH: (PUTYpa, TOUKA, OTPE3OK, MpsMas, JIyd, JJOMaHas,
yFOJI, MHOFOYFOJ'H)HI/IK, Tp@erJ'II)HI/IK nu quBIpexyFOJIBHHK, prIMOYFOJ'II)HI/IK nu KBa)IpaT,
OKPY>KHOCTb M KPYT, IPSIMOYTOJIbHBIN Mapauiesenuie, Ky0, map;

n300paxarh u3ydaemble GUTYPbl OT PYKH U C TIOMOIIbIO JIMHEHKU U [IUPKYIISL.

B noBceIHEBHOM JKU3HU U IIPHU U3YYEHUU APYTUX MPEAMETOB:

pelaTh NPaKTUYeCKHUEe 3aJa4l ¢ IPUMEHEHHUEM IIPOCTEUIINX CBOMUCTB QUryp.
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BBINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCA B 5-6 KJaccax (415 obecredyeHus
BO3MO>KHOCTH yCIIEIIHOT0 NPOJ0/KeHUsI 06pa30BaHUs Ha 6a30BOM U YI1ybJeHHOM
YPOBHSX):

U3BNeKamy, UHMEPNPemuposams U npeoopazoevieams UHOOPMAYUI0 O 2eoMempudeckux guaypax,
NPeOCMAasIeHHYI0 Ha YePmedlcax;

usobpadicams uzyuaemvie Gueypsbi Om pyKu u ¢ HOMOUbH KOMILIOMEPHBIX UHCIMPYMEHMO8.

4.2. U3MepeHusi U BLIYHCTEHUS

BBINyCKHMK HAy4YHUTCA B 5-6 Kjaccax (/1 UCIOJIb30BaHUS B NMOBCEJHEBHOW KU3HU U
obecrieyeHUs: BO3MOXXHOCTM VCIEIIHOTO NpOJOJ/LKEHUS 060pa3oBaHUs Ha 06a30BOM
YPOBHE):

BBINIOJIHATh W3MEPEHUE JJIMH, PACCTOSHHUH, BEIUYMH YIJIOB, C MOMOIIBI0O MHCTPYMEHTOB IS
U3MEPEHUM JUIUH U YIJIOB;

UCIIOJIb30BAaTh B PELICHHM 3a/ay CMHUIBI M3MEPEHHH (IUIMHBI, IUIONIaJH, 00beMa, MaccChl,
BPCMCHH, CKOpOCTI/I) 1 3aBUCHUMOCTU MCIKAY CAMHUIAMU U3MCPCHUA Ka)KI[Of/'I BCIINYHNHEI.
BBIYMCIIATh  IUIOLNIAJM  TNPSMOYTOJNBHHKOB,  K8AOpamos,  00beMbl  NPAMOY2OJbHbIX
napanenenuneoos, Kyoos.

B HOBCGI[HGBHOf'I KHU3HU U ITIPpU U3YIYCHHUH APYTUX IMTPEAMETOB!

BBIYUCIIATH PACCTOAHUA HAa MECTHOCTH B CTAHAAPTHBIX CUTYAlUIX, IJION[AAN IIPAMOYT'OJIbHUKOB;
BBITIOJIHATH HpOCTGfIHIPIC MMOCTPOCHUA U U3MCPCHUA HA MCCTHOCTH, HCO6XOIII/IMLIC B peam)Hoﬁ
JKHU3HHU.

BBINyCKHMK MOJIYYUT BO3MOXKHOCTh HAY4YUThCA B 5-6 KJaccax (15 obecniedyeHus
BO3MOX>XHOCTH YCIELIHOTO0 MPOJ0/KeHHUs1 06pa30oBaHKs HA 6a30BOM U YTIJ1yO6JI€HHOM
YPOBHSIX):

BbINOIHAMb UBMepeHUue ONUH, PACCMOAHUL, BEIUYUH V2l08, ¢ NOMOUWBI UHCMPYMEHMO8 Ol
usMepeHull OIUH U y2Jlo8.

B noBceIHEBHO# KU3HU U IPU U3YYCHUU JPYTHX MPEJAMETOB:

BbIYUCTIAIMb  pACCMOAHUA  HA  MeCmHoCmu 6 cmaHdapmelx cumyayusix, nﬂomadu yuacmkoe

NPAMOY20TbHOU (hopMbl, 00bEMbL KOMHAM,
8LINOIHAMb NPOCMEUUUE NOCMPOEHUSL HA MECHIHOCU, HEODX0OUMbLE 8 PEedIbHOU HCUSHU,
OYEHUBAMD PAZMEPDL PEATIbLHBIX 00BEKMO8 OKPYIHCAIOUWE20 MUPQ.

5.hcTropusi MaTeMaTHKH

BbINYCKHMK HAy4YHUTCA B 5-6 KJaccax (AJil UCIOJIb30BaHUSI B MOBCEJHEBHOW KHU3HU U
obecrieyeHUs] BO3MOXXHOCTH YCIHEIIHOr0 TNPOJIODKEHUST o0Opa3oBaHHsl Ha 6a30BOM
ypPOBHe):

OIIUCBhIBATHh OTACJIIBHBIC BBIAAKOIIHUCCA pGSYJ'II)TaTBI, HOJ'IyIIGHHI)IG B XO0JI¢C paSBI/ITI/Ifl MAaTCMATHUKHU
KaK HayKH;

3HATh HpI/IMepBI MATCMATUUYCCKUX OTKpI)ITI/Iﬁ n Hnx aBTOpOB, B CBiA3U C OTGIICCTBCHHOI\/'I nu
BCEMHUPHOU UCTOPUEH.

BBINYCKHMK MOJIYYUT BO3MOXKHOCTb HAY4YUThCA B 5-6 KJaccax (/151 obecneyeHus
BO3MOXXHOCTH YCIELUIHOTO NPO/I0/KEHUs 0Opa30BaHUs HA 6a30BOM U YI1yOJIeHHOM

YPOBHSX):
xapakmepuzoeanib 6K1a0 Gbl()CZIOu{LLXC}Z mamemamuxkoe 6 paseumue mamemamuku U UHbIX HAYYHbIX

obnacmeil.
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6. D1eMeHTbI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTUKH

BbINYCKHMK Hay4duTca B 5-6 kisaccax (JJi1 MCNOJIb30BaHUSl B MOBCEJHEBHOM XHU3HU U
obecrieyeHUs: BO3MOXXHOCTHM VYCIEIIHOTO NpOJOJDKEHUS 060pa3oBaHUs Ha 06a30BOM
YPOBHE):

oIepupoBaTh Ha 6a30BOM YpOBHE ( T.€. PaCHO3HABaTh KOHKPETHBIC MPUMEPHI OOIIUX HOHSITHI
10 XapaKTCPHLIM ITPU3HAKAM, BBIIIOJHATH l[ef/'ICTBI/ISI B COOTBCTCTBUHU C ONPCACIICHUEM U
NPOCTEHIITMMU CBOMCTBAMH HOHATHH, KOHKPETH3UPOBATh IPUMEPAMH OOIIHE TIOHSTHUS, 3HATh
ONpCACIICHUEC TOHATUA, YMCThb IMOACHATH €0 CMBICJI, YMETH UCIIOJIb30BATh IOHATHUC U €TI0
CBOMCTBA IPH MTPOBEIICHUN PACCYKACHUMH, JOKA3aTeIbCTB, PEIICHIH 331a4) TOHATHAMHU:
MHO>KECTBO, JJIEMEHT MHOKECTBA, OJIMHOKECTBO, TIPUHA IC)KHOCTD;

3alaBaTb MHOXXECTBA IMCPCUYUCIICHUCM UX 3JICMCHTOB,

HaxXoJuTh INCPECCCUCHUC, OGBGI[I/IHCHI/IG, IIOAMHOKECTBO B HpOCTGfIH.IHX CUTyallugX.

B HOBC€Z[H€BHOI71 KU3HU U IIPU U3YUYCHHUH APYTUX ITPEAMETOB:

pacio3HaBaThb JOTMYCCKH HCKOPPCKTHBIC BBICKA3bIBAHUA, CMPpOouUms YenouKu yMO3ClKJZl01i€HuZZ Ha
OCHO6€ UCNOJIb306AHUA NPABUJI IOCUKU.

BBINYCKHMK NOJIyYUT BO3MOKHOCTh HAYYUThCS B 5-6 Kiaccax (4151 obecrnedyeHus
BO3MO>KHOCTH YCIIEIIHOT0 NPOJ0/KeHUsI 06pa30BaHUsl Ha 6a30BOM U YTr1y6JeHHOM

YPOBHSIX):
onepupoeams NOHAMUAMU. MHOINHCECMBO, XAPAKMEPUCMUKU MHOIHCECMBA, IJJIEMEHNT MHOIMICECmEd,

nycmoe, KOHe4YHoe U beckoneunoe MHOIHCECMBO, I’lO()MHODfC@Cm60, npuHa()]le.?iCHOCl’nb, onpede/z}zmb
npuHaéﬂeofaiocmb ajlemernma  MHodHcecmsy, obvedunenuio u nepecedyenuro MHoaHcecme, 3a0a6amv
MHOIHCECMBO C NOMOUWLLIO NEPEUYUCTIEHUS ITIEMEHIN 086, C/I08ECHO20 ONUCAHUA.

B HOBCGHHGBHOﬁ KHN3HHU U ITPpH M3YVUYCHUHN JPYIHUX IIPECIAMCTOB!
pacnoznasanitsb 10c2U4e€CKU HEKOPPEKMHblLE 8bICKA3bI6AHUA,
cmpoums Yeno4dKu yM03ammquuL? Ha OCHO6€ UCNOIb306AHUA NPABUJTL IOCUKU.
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I[Inanupyemble pe3yabTaThl 00y4eHHs MaTeMaTHKe
B 7 — 9 Ki1accax

(0a30BbIil ypOBEHD)

Aareopa
7 kjaacc

1.91eMeHTBI TEOPUU MHOKECTB M MaTeMaTHYeCKOH JIOTHKHU

BBINYCKHMK Hay4yuTcA B 7 Kjaacce (A1 MCNOJIb30BaHUA B NMOBCEJHEBHOM »KU3HU U
ob6ecrne4yeHUsA BO3MOXKHOCTH YCHNELIHOr0 NpOJO/DKeHUsA 06pa3oBaHUA Ha 6a30BOM
ypOBHe):

OII€pHUpPOBATh Ha 0a30BOM YPOBHE IOHATHUAMMU: OIIPCACICHUE, aKCUOMaA, TEOPEMA, T0KA3aTCIILCTBO,

IPUBOJUTE IPHUMEPLI U KOHTPIIPUMEPHI IJId IOATBEPKACHUA CBOUX BBICKA3bIBaHHI.

BbIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYHUTbLCA B 7 KJjacce AJs ob6ecneyeHUs
BO3MOKHOCTH YCIICIIIHOI0o nNpoaoJIXKeHHUA o6pa303aﬂml Ha 6a30BOM H YI‘JIY6JIGHHOM

YPOBHSAX
onepupoeams NOHAMUAMU. 6blCKA3bléAHUE, UCMUHHOCNb U JOJNCHOCMb 6blCKA3bl6AHUA, ompuyarnue

6blCKa3b16aHuuv, onepayuu HAO BbICKA3bIBAHUIMU. u, uiu, He, yCl0O6HblE BbICKA3bIEAHUA (u/l/l}’l]lul('al/;uu),'
Cmpountsb 6blCKA3bl6AHUA, OMPUYAHUA BbICKA3bIGAHUIL.

B HOBCGI{HGBHOP’I KHM3HU U IIpU U3VUYCHUU JIPYIUX IIPEIAMCETOB.
cmpoumbv yenodxKu yM03awzioqum?.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 7 KJjaacce aJjs ycneurHoro

NpPOAO/IKEHHSI 06pa30BaHMs HA YT/IyGJI€eHHOM YPOBHE
CBO6OZIHO OIICPUPOBATH NOHATHUAMM: BbBICKA3bIBAHUEC, HCTUHHOCTDH U JIOKHOCTH BbICKA3bIBAHMS, CJIOKHBIC

" MPOCTHIC BbICKA3bIBAHHWA, OTPHULIAHHC BLICKa3LIBaHI/II\/'I; HUCTUHHOCTD W JIO)KHOCTH YTBCPIKACHHUA U €T0
OTpullaHus, OII€pallkii HAJl BBICKA3bIBAHUAMU: U, WIH, HE; YCIIOBHBIC BBICKA3bIBAHUS (I/IMHJ'II/IKaLII/II/I);
CTPOUTH BBICKA3bIBAHUA C UCITIOJIL30BAHUEM 3aKOHOB anre6pbl BBICKA3bIBaHHUM.

B HOBCGI[HGBHOI\/'I KHW3HU U ITPpU U3YIYCHHUH APYTUX ITPEAMETOB!
CTPOUTH PACCYKACHHA Ha OCHOBC UCIIOJIb30BAHUA ITPABUJI JIOTUKH.

2.Yuciaa

BI)IHYCKHI/IK HAY4YUTCA B 7 KJj1acce (,CUIH HCIIOJIb30BAHUA B HOBCE,E[HeBHOﬁ ZKU3HU U
o6ecre4yeHUsI BO3MOKHOCTH yCnnemHoro npoaoJizkeHusa 06p330BaHI/IH Ha 6a30BOM
YPOBHe)

OIepupoBaTh Ha 0A30BOM YPOBHE MOHATHSIMU: HATYPaIbHOE YMCIIO, II€JI0€ YUCII0, OOBIKHOBEHHASI IPOOH,
JIeCsITUYHAs Ipo0b, CMEIIaHHas APO0b, PallHOHATILHOE YUCIIO;

HOHUMAMb U 0OBACHAMb CMbLCL NOZUYUOHHOU 3aNUCU HAMYPATILHO20 YUCIA,

BbINOIHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNOTIL30BAHUEM NPUEMOB PAYUOHATIBHBIX GLIYUCTEHULL,
BbINOIHAMb OKPY2lleHUe PAYUOHATILHBIX YUCe]l C 3A0AHHOU MOYHOCIbIO,

HCII0JIb30BaTh CBOMCTBA YKCEN U MPaBUIIa IEUCTBUM NMPHU BHIIOIHEHUU BBIUKCICHUI;

UCIIOJIb30BaTh MpPU3HAKU JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUM BBIYMCICHUNH U PEIICHUU
HECJIOXKHBIX 3a]1a4;

BBITIOJIHATH OKPYTJIICHUE PAlMOHANBHBIX YHCET B COOTBETCTBUU C IIPABUIIAMY;

CpaBHUBATDH YHUCIA.

B noBceaHEBHOM KH3HU U IIPU M3YVUSHUH JPYTUX MPEIAMETOB:

COCTaBIISITh YHCIIOBBIE BHIPAKCHHS TPU PEIICHUHM NPAKTUYECKUX 3a/ady M 3ajad U3 JAPYTUX YYeOHBIX
MPEAMETOB.
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BLIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 7 KJaacce AJIA o6ecnedyeHusa
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUS 00pa30BaHUA Ha 6A30BOM M YIJIyGJIEHHOM
YPOBHSAX

ONepupoBams NOHAMUAMU. MHONCECTNBO HAMYPATLHBIX YUCET, MHONCECTNBO YETbIX YUCel, MHOICECHBO
PAYUOHATBHBIX YlCer,

npeocmasisimes payuoHaIbHOe YUCIo 8 8uoe 0ecamuyHoll opoou,

YROPAOOUUBAMb YUCIA, 3ANUCAHHBIE 8 8UOE OOIKHOBEHHOU U 0eCAMUYHOU OpooU.

B noBcenHeBHOM KU3HU U IPU U3YYEHUH JAPYTUX MPEAMETOB:

NPUMEHAMb NPABULA NPUOTUICEHHBIX GbIYUCTICHUL NpU peuleHuy NpaKmuyeckux 3a0ay u
peuteHuu 3a0a4 Opy2ux yueOHvlX npeomemos.

BbINYCKHMK NOJYYUT BO3MOKHOCTh HAyYUThCA B 7 KJIacCe AJisl yCHIEeUIHOTO
NPOJA0/LKEHUA 06pa30BaHUA Ha YyIy6J1eHHOM YypOBHe

CBOGO,I[HO OII€pUPOBATH NOHATHUAMU: HATYPAJIbHOC YUCJI0, MHOXKECTBO HATypaJIbHBIX YUCEII, LICJI0C
YHUCJI0, MHOKECTBO LICJIBIX YHUCCII, OOBIKHOBEHHAs I[pO6I>, JCCATUYHAas I{p06b, CMCIIaHHOC YHCJIO,
panroOHAJIbHOC YUCII0, MHOXKECTBO pAllMOHAJIBHBIX YHUCECJI, IOHUMATh U 00BACHATD pasHuly MCKIy
HO3HHHOHHOI>1 n HGHOSHHHOHHOfI CHUCTECMAaMM 3aI1MCH YHCCII,

BBITIOJIHATH OKPYTJICHUC pAallUOHAJIBHBIX YUCCII C 3aI[aHHOI71 TOYHOCTBIO,

CpaBHHUBATh ILGI\/'ICTBI/ITGJII)HI)IC 4ucia pasibIMU CHOCO6aMI/I;

B HOBCGI{HGBHOfI KH3HU U IIpU U3YVUCHUU JPYIUX IIPEIAMCETOB.

BBIIOJIHATH U OOBIACHATH PE3YyIbTaThl CPABHCHUA PE3YJIbTATOB BBIUKCIICHUH IIpHu pCIICHHUHA
MMPAKTUYCCKUX 3aaa4, B TOM YHCJIC HpI/I6JII/I)KeHHI)IX BBI‘IHCJICHPIfI;

COCTAaBJIATDH YN CJIOBBIC BBIPAKCHUS ITPHU PCHICHUN IIPAKTUYCCKUX 3a/4a4 U 3aa4 U3 APYIrux
y4€OHBIX IPEIMETOB.

3. ToxaecTBeHHbIE MPeodpPa3oBaHus
BbINyCKHMK Hay4YuTCA B 7 KJ1acce (AJ11 MCN0JIb30BaHUA B IOBCEAHEBHOM »KU3HU U
o6ecrne4eHUA BO3MOKHOCTH YCIIELTHOI'0 IIPOJ0/KeHHs 06pa30BaHUA HA 6a30BOM

YPOBHe)

BBITIOJIHATH  HECJIOKHBIC HpeO6pa3OBaHI/ISI JJId  BBIYHUCJICHUSA 3HAYCHHIH YHCIIOBBIX BI)Ipa)KeHI/If/‘I,
COJZICp KalMX CTCIICHU C HaTypaJIbHbIM ITI0OKA3aTCIICM,

BBITIOJHATH HECIIOXKHBIE TIPe0Opa30BaHusl LEbIX BBIPAXKEHUN: PACKPBIBATH CKOOKHU, MPUBOIUTH
MOJ00HBIE ClIaraeMbI€;

BLINOIHAMb PA3N0NCEHUE MHO20YNEHO8 HA MHOJCUMeNU OOHUM U3 CnocoD08. @vlHeceHue 3d
CKOOKY, epYnnuposKd, UCnoib308anue Gopmyn COKpAueHH020 YMHOHMCEHUSL,

8b10e1sIMb K8AOPAM CYyMMbl U PA3SHOCMU 0OHOYIEHO8,

WCIIONIB30BaTh (POPMYIBI COKPAIIEHHOTO0 YMHOXKEHHUs (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH, Pa3HOCTh
KBaIPATOB) JJIs1 YIIPOIICHHS BHIYUCICHIM 3HAYCHUIA BRIPAKCHUM.

BbINyCKHHMK NOJYYUT BO3MOKHOCTh HAYyYUThCA B 7 Kjlacce AJis1 o6ecnedeHus
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1yGJIEHHOM
YPOBHSIX
ONepupoBamb NOHAMUAMU CIENeHU C HAMYPATbHbIM NOKA3AMeleM;
BBITIOJTHSATH I0KA3aTeIbCTBO CBOMCTB CTEMEHU C HATYPaJIbHBIM MTOKA3aTeseM;
BbINOIHAMb NPeoOPA3Z06AHUS YENbIX BbIPANCEHULL: Oelicmeusi ¢ O0OHOUIeHamu (ClodceHue,
sbluUmManue, YMHONCeHUe), 0eUCmBUs ¢ MHO20UIeHAMU (CNOJCEHUe, BbIYUMAHUe, YMHONMCEHUE),
PACKAAObI8AMb HA MHOMCUMENU KEAOPAMHBILL  MPEXyleH,
8b10€1AMb K8AOPAm CYMMbL UU PAZHOCU O8YYIIEHA 8 GbIPANACCHUSX, COOEPAHCAUYUX KEAOPAMHbIE
KOPHU,
8bINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUL, COOEPHCAUYUX MOOYTb.
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B noBceAHeBHOM KU3HU ¥ NPU U3YUYEHUH JIPYTUX MPESIMETOB:
BbINOIHAMb NPe0OPA30BAHUSL AN2eOPAUYECKUX BbIPANCEHUL NPU peuleHUlU 3a0ay Opyeux yueOHblx
npeomemos.

BBINYCKHUK NOJIYYUT BO3MOXKHOCTh HAYYUThCA B 7 KJ1acce AJ1 yCIeluHOro
NPOAO/)KEHUsA 00pa30BaHUA HA YI1y6GJIEeHHOM YPOBHE

CBOOOJHO ONEPUPOBATH MOHATHEM CTEIICHH C HATYPaJbHBIM I10Ka3aTeleM;

ONEPUPOBATH MMOHATUSMU «OJHOUYJIEH», «MHOTOWIEH», «MHOTOYIEH C OJHOW IEPEMEHHONY,
«MHOTOWJIEH C HECKOJbKUMU IMEepEeMEHHBIMUY», KOI(PUIMEHTHl MHOTOYJICHA, «CTaHJapTHas
3aIlliCh MHOTOYJIEHA», CTENEHb OJTHOYIEHA U MHOTOYJICHA;

CcBOOOJHO BJa/IeTh IpUEeMaMu IPeoOpa30BaHus LENIbIX PAllMOHATBHBIX BBIPAKEHU;

BBITIOJHSATH PA3JIOKCHHE MHOTOWICHOB HA MHOYKUTEIIN Pa3HBIMH CIIOCO0OaMH, C UCTIOJIL30BaHUEM
KOMOHMHAIUNA pa3IMyHbIX IPUEMOB,;

CBOOOHO OMEPUPOBATH OHATUSIMHU «TOXIECTBOY, «TOXKIESCTBEHHOE MTPEOOPA30BAHUEY.

B noBce/1HEBHOM KU3HU U NIPU U3YYEHUU APYIUX NPEAMETOB:

BBITIOJHATH MTPEOOPa30BaHUS PAMOHAIBLHBIX BRIPAKEHUHN MPU PEIICHUU 33]1a4 APYTUX YICOHBIX
MIPEAMETOB;

BBITIOJHATh MPOBEPKY TpaBaononodus ¢usmdeckux (opMysl Ha OCHOBE CpaBHEHUS
pa3MEpPHOCTEM.

4.YpaBHeHUS U HEPaBEeHCTBA

BbINNyCKHMK HAy4YUTCA B 7 Kjacce (AJ1s1 UCN0/1b30BaHUA B NOBCEAHEBHOU )KHU3HM U
o6ecrne4eHUA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

OIepHpOBaTh Ha 0a30BOM ypPOBHE IMOHSITHSIMHU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHE,
KOpEHb YPaBHEHHUS, PELICHUE YPABHEHHUS,

MPOBEPSTH CIIPABEITMBOCTD YMCIOBBIX PABEHCTB;

peiiaTb CUCTCMbI HCCJIOKHBIX JIMHEUHEBIX ypaBHCHI/If/'I;

NIPOBEPSTH, SBISCTCS JIM JAHHOE YKCIIO PEIICHUEM YPaBHEHHUSI.

B HOBCGI[HGBHOﬁ JKN3HU U IIPU U3YUCHUUN APYTUX NPECAMCECTOB:

COCTaBJATh M pellaTh JIMHEHHbIE YPaBHEHHS NMPU PEIIEHUH 3a/ad, BO3HUKAIOUINX B APYTUX Y4EOHBIX

npeamMeTax.

BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAY4YUThCS B 7 Kjlacce A/ o6ecneyeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiy6JIeHHOM
YPOBHAX

onepupoamv NOHAMUAMU. YPABHEHUE, KOPEeHb YPAGHEeHUs, PAGHOCUIbHble YPAGHeHUs, 001aACb
onpeodeieHust YPaGHe sl (Cucmemvl YPAGHEHUIL),

pewiams  JuHeliHble YPAGHEeHUs U YPAGHEeHUs, CBOOUMble K JUHEUHbLIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA30BAHUIL,

pewams ypagHeHusi ChoCOOOM PA3NI0NHCEHUsL HA MHONCUMENU,

pewams JuHeliHble YPAGHeHUs U HePABeHCMEd C Napamempamu,

pewams HeCloHCHble CUCEMbL IUHEUHbIX YPAGHEHUIL C Napamempamu,

Ppewams HeCloHCHble YPAGHEHUsL 8 YEblX YUCLAX.

B 1oBce/THeBHOM SKM3HU M TPH U3YICHHUH IPYTHX TPEIMETOB:

cocmasnams U peuams JUHelHble YPAGHEeHUs, CUCeMbl TUHEUHbIX YPAGHEHUN NpU peuieHuu
3a0a4 Opyaux y4eOHbIX NPeOMemos,

BbINOIHAMY OYEHKY HNPABOON000OUS pe3VIbmamos, NOAY4aemMblx NpU peulenul JTUHelHbIX
VPABHEHUll U CUCMeM TUHEUHbIX YPAGHEHUT NPU PeUeHUU 3a0ay OpYeux y4eOHbIX NpeomMemos;
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evlOUpamb ~ COOmemcmeyiowue  YpaeHeHus U UX — CUcmemvl  OA  COCMAGIEHUs
mMamemamuyeckol Mooenu 3a0aHHOL peanbHOU CUMyayuu uiu NPUKIaoHoU 3a0a4u;

yMemb UHMepnpemuposams NOJIYYeHHbIN NPU peuleHUU YPaeHeHUs Uil CUCeMbl pe3yibmam 6
KOHMeKcme 3a0aHHOU peanlbHOl CUMYayuu Uiy NPUKIaoHoU 3a0adu.

BBINYCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCA B 7 KJ1acce AJisl yCIelIHOro
NPOJ0/LKEHUA 06pa30BaHUA HA YI1y6/IeHHOM YpOBHe

CBOOOJTHO OTMEPUPOBATH MOHATUSMHU: 3aBUCUMOCTbD, (DYHKIIMOHAIBbHAS 3aBUCHMOCTbD, 3aBHCHMAs
U He3aBHCUMas INEepeMEHHbIE, (DYHKLHUS, CIIOCOOBI 3ajaHus (YHKIMH, apryMEHT U 3HAa4eHHUE
¢byHKIMH, 006JaCTh ONpeIeIeHUs] © MHOYKECTBO 3HaUCHHS (PyHKINY;

CTpOUTh rpaduku GyHKIUN: TUHEHHOHN, QYHKIIUN X* U X,

aHaJM3UPOBATh CBOMCTBA (DYHKIMI M BUJI TpaduKa B 3aBUCUMOCTH OT I1apaMEeTPOB.

B noBceHeBHOM )KHU3HU ¥ IPU U3YYCHUU JIPYTUX TPEIMETOB:

UCTIOJIb30BaTh TPa(UKK 3aBUCUMOCTEH [T UCCIIEAOBAHMS PEaIbHBIX MTPOLIECCOB U SBJICHUM;
KOHCTPYHUPOBATh M MCCIENOBaTh (YHKIMH TPH PEIICHUH 33/1a4 APYTUX YYEOHBIX NPEIMETOB,
UHTEPIPETHPOBATh TMOJYYCHHBIE pE3yJabTaThl B COOTBETCTBHHM €O crenudukoil ydeGHOro
npeaMera.

5.CTaTuCcTHKA U TeOpHUsi BepOSATHOCTEl

BbINyCKHUK HAay4YUTCA B 7 KJacce (4J151 UCN0J/Ib30BaHUA B IOBCEJHEBHOU XKU3HM U
o6ecne4eHUA BO3MOKHOCTHU yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
ypPOBHe)

HMCETDb NPCACTABJICHUC O CTATUCTUYCCKUX XaPAKTCPUCTHKAX, BEPOATHOCTU cnyqaﬁHoro CO6I)ITI/I$I,
KOMOHMHATOPHBIX 3a/1a4ax;

pemarh npocTreiiye KOMOMHATOPHBIE 331a4M METOOM IIPSIMOTO U OPraHU30BaHHOTO Iiepedopa;
MPEJICTABIIATh JaHHBIE B BUJIE TaOJHII, UarpamMmm, rpaduKos;

YUTaTh HH()OPMAIUIO, TPEICTABICHHYIO B BHJIE TaOJIUIIBL, JUATPAMMBI, rpaduKa;

OTIPEEINATh OCHOBHBIE CTATUCTHYECKHUE XapaKTEPUCTUKHU YMCIOBBIX HA0OPOB;

HMCETDb NPCACTABJICHUC O POJIM 3aKOHA 6OJII)HII/IX YHCCJI B MaCCOBBIX SIBJICHUAX.

B noBceiHEeBHOM >KM3HU U IPU U3YYCHHUH IPYTHX TPEIMETOB:

OLCHUBATDH KOJIUYCCTBO BO3MOXXHbBIX BAPHUAHTOB METOJJOM nepeGOpa;

HUMCETDb MIPEACTABJICHHUEC O POJIH MPAKTUICCKHU JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6LITHﬁ;

CpaBHMBaTh OCHOBHBIE CTAaTUCTUYECKHUE XapaKTEPUCTUKH, MOJYyYEHHBIE B IIPOLECCE pELICHUs
IIPUKJIAHON 3a/1a41, U3YUYEHUS PEATBHOTO SIBJICHMUS.

BbINYCKHMK NOJYy4YUT BO3MOKHOCTh HAYYUThCS B 7 KJIacce AJis1 o6ecriedYeHus
BO3MO>KHOCTH yCIIELIIHOTO NPOAO/KEHHSI 06pa30BaHMs HA 6a30BOM U yI1y6J1€eHHOM

YPOBHSIX
Oonepuposamv NOHAMUAMU: CMoONOuYamvie U Kpy20gvle Oudspammvl, mabdauysbl OAHHBIX, CpedHee

apu@wemuuecme, Medual-ta, Haubobuee U HAuMeHblUiee 3HAYEHUS 6bl60pKu, pasmax 6bl60p7<‘1/l,
ducnepcuﬂ u cmaH()apmHoe OMKJIOHEHUe, C]lyllaﬁHaﬂ U3MeH4YueoCcms,

ussnexamov uHgopmayuro, npeocmasieHHyo 8 madbauyax, Ha ouazpammax, epaguxax;
cocmagname maoauybl, CMpoums OUAZPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX.

B nioBceTHEBHOM JKU3HU M TP U3YUCHHUH JAPYTUX MPEIMETOR:

U36NEKAMb, UHMEPRPEMUPOSANb U NPeodpazosviéams ungopmayuio, NPEOCMAIeHHYI0 8 Mabauyax,

Ha 0Uazpammax, epagurax, ompaxcarowyro c8oLCmea U XapaxKmepucmuKky peaibHuiX NPpoyeccos
U AGNEHUIL,
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onpeoenims CMAamucmuidecKue xapaxkmepucmuku 6vl00poK no madauyam, ouazpammam, paguxam,
BbINONIHAMb CPABHEHUE 8 3A8UCUMOCTNU OM Yeau peleHUs 3a0adu.

BbINyCKHUK NOJIYYUT BO3MOXKHOCTb HAYYMThCS B 7 KJIacce JAJisl yCIenIHOTo
NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YPOBHe

CBOOOJHO OTEPUPOBATH MOHATHSIMH: CTOJIOYATHIE W KPYTOBBIE TUArpamMMbl, TaOMHUIIBI TAaHHBIX, CPEIHEE
apI/Iq)MCTI/I‘lCCKOG, MEauaHa, HauOoJblllee M HaUMEHbIIEEe 3HAYECHHS BI>I60pKI/I, pa3max BI>I60pKI/I,
JUCTIEPCUA U CTAHAAPTHOE OTKIIOHCHHE, cnyqaﬁHaﬂ U3MCHYHNBOCTD,

BBIOMpaTh Haubosee ynoOHbIH criocob mpeacTaBieHus HHPOPMAalLuK, aIeKBaTHBINA €€ CBOWCTBAM U IIEJISIM
aHanu3a;

B noBce/1HeBHOM KU3HU U NIPU U3YYEHUU APYIUX NPEAMETOB:

NPEICTaBIATh MHOOPMAIIMIO O PEaJbHBIX IMPOIEccaXx M SIBICHHUSIX CHOCOOOM, aJIeKBATHBIM €€
CBOMCTBAM U LI€JIU UCCIIEIOBAHMS;

AQHAJTM3UPOBaTh M CPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHUKU BHIOOPOK, MOJTYYECHHBIX B
MpoLIeCCEe pEUICHUsl MPUKIAIHON 3aaui, U3YUYECHHS] PEAIbHOIO SIBJICHMS, PELIEHUs 3aJaud U3
JIPYTUX YYEOHBIX ITPEIMETOB.

6.TexkcTOBBIE 3a1a4U

BbINNyCKHUK HAy4YUTCA B 7 Kjacce (AJ1s1 UCN0/1b30BaHUA B NOBCEAHEBHOU )KMU3HM U
o0ecre4yeHUsA BO3MOXKHOCTH YCIIELNIHOr0 NPOJ0/LKEeHHUsI 00pa30BaHUA Ha 6a30BOM
ypPOBHe)

pelIaTh HECTIOKHbIE CIOKETHBIC 3a/Ia4H Pa3HbIX THIIOB Ha BCE apru()METHICCKHE TCHCTBHS,

CTPOHTH MOJEINb YCIOBHs 3a1aud (B BUJE TAONHIIBI, CXEMbI, PUCYHKA MM YPAaBHEHHUS C IEbI0 TTOHUCKA
pelIeHys 3a/1a4u;

OCYLIECTBIISITh CIIOCOO IMOWCKA PEUICHHs 3a/laud, B KOTOPOM PACCYKICHUE CTPOMTCS OT YCIIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHMUSI K YCIOBHIO;

COCTaBJIATH IUIAH PELICHHS 3a/1a4H;

BBIACIIATD OTallbl pCHICHUA 3a/1a4U,

MHTEPIPETUPOBATh BHIYMCIUTEIIBHBIC PE3yJIbTAThl B 33/1aUe, HCCIEI0BATH MOTYYCHHOE PELICHHE 3a/1a4H;
pelaTh HECJIOKHbIC JIOTHUSCKUE 3a/Iaul METO/IOM PACCyIKICHHUI.

B noBceHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MPEIMETOB:

BBIJIBUTATh THUIOTE3bl O BO3MOXHBIX MPEACIIbHBIX 3HAYEHUAX HCKOMBIX B 3aJa4€ BEIUYUH
(tenatp NPUKUIKY).

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 7 Kjacce AJis 06ecnedyeHus:
BO3MO>KHOCTH YCIELIHOI0 NPOA0/LKEeHUs 00pa30BaHUA Ha 6A30BOM M YIJ1yGJIEHHOM
YPOBHSAX

peuiams npocmole U CIOHCHbIE 3A0a4U PA3HBIX TMUNOS, A MAKHCE 3A0aUU NOBLIUEHHOU MPYOHOCHI,
UCNONL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CIONCHbIX 3a0ay OJii NOCMPOEHUs.
NOUCKOBOU CXeMbl U PeUuleHUs 3a0au;

paziuiams mMooeib MeKCma U Mooelb peuleHus 3a0ayu, KOHCMpPYUposams K OOHOU Mooenu
peutenus HeCIOHCHOU 3a0a4u pasHvle MOOelU MeKCma 3a0avu,;

3HAMb U NPUMeHAMb 006a cnocoba NOUCKa peweHus 3a0ay (om mpebosanus K YCio8uio u om YCiogus K
mpebosanuo),

MOOEUPOBAMs PACCYIHCOCHUSI NPU NOUCKE PeUleHUs 3a0al ¢ NOMOWbIO epag-cxembl,

8b10€IAIMb IMANDBL PEULEHUS 3A0aAYU U COOEPIHCAHUE KAHCO020 IMANA,

UHMEPNPEeMUpo8ams  8bIYUCTUMENbHbIE Pe3YIbMAmsl 6 3adaue, UCCIe008amb NONYYEHHOEe peuleHue
3a0ayqu;

pewams pasHooopasHvle 3a0ayu «Ha YACmuy,

pewams U 000CHOBbIBAMb CE0€ peuleHue 3a0ay (8bl0enimb MamemMamuyecKylo OCHO8Y) Ha
HAX0JHCOeHUe Yacmy YUCid U Yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 cMblCid Opoou;
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Ppeuams HeC0JiCHble 3A0adu N0 MAMEeMAMUYecKol CIMamucmuxe;

0811a0emb OCHOBHLIMU MEMOOAMU PEeUeHUs. CIOJCeMHbIX 3a0ay. apugmemuueckutl, areedbpauiecKutl,
nepebop Bapuanmos, 2eoMempudeckuli, epaQuyeckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C
UBYUEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM >KM3HU U IPU U3YYCHUH IPYTHX IPEIMETOB:
peuwiams U KOHCMPYUpo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUsL PEAbHbIX CUMYayull, 8 KOMOPbIX
He mpeOyemcs MOYHbILL 8bIYUCTIUMENbHBIL Pe3YIbman.

BBINYCKHHMK NOJIyYUT BO3MOKHOCTb HAYYUThCA B 7 Kjlacce A/ yCIeLHOro
NPOJ0/DKEeHUA 06pa30oBaHUsA Ha YIj1y6/IeHHOM YPOBHe

pelaTh IpoCThie U CIO0XKHBIE 3a7aui, @ TAaKXKe 3a7auyl MOBBIIIEHHOW TPYJHOCTH U BBIICIATh UX
MaTEMaTHYECKYIO OCHOBY;

pacrio3HaBaTh pa3Hble BU/bI U TUIIBI 337a4;

UCIIOJIb30BaTh pa3Hble KPAaTKUE 3allUCU KaK MOJIENM TEKCTOB CJIOKHBIX 3aJady U 3a4ay
HOBBIIIEHHOHN CJIOKHOCTH JUIsl TOCTPOEHMSI IOMCKOBOM CXEMBI U pelIeHUs 3aa4;

pa3au4aTh MOJIEIb TEKCTA U MOJIENb PELICHMS 3a/1a4U;

3HaTh ¥ NPUMEHATh TPHU cllocoba MoucKa pelieHus 3ajgad (0T TpeOOBaHUS K YCIOBHIO M OT
yCIIOBHA K TpeOOBaHUIO, KOMOMHUPOBAaHHBIN);

BBIJICJIATH 3TAIlbl PELICHUS 3374l U COJepKAHUE KaXJI0ro ITana;

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAThl B 3a/1a4€, UCCIIEN0BaTh MOJIYyYEHHOE pEIIeHNE
3ajiauy;

peiath pa3HoOOpa3HbIE 3a7auu «HA YacTH»;

pelaTh HeCJIOKHBIE 3a7a4y 10 MATeMaTUYeCKON CTaTUCTHKE;

OBIIQJIETh ~ OCHOBHBIMH  METOJAMHM  PEIICHHWS  CIOKETHBIX  3a7ad:  apu(pMETHYECKHA,
asnreOpanyeckuii, nmepeGop BapuaHTOB, FTEOMETPUUYECKUMN, rpaduUecKUid, IPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLIUsX.

B noBceaHEBHOM KU3HU ¥ IPU U3YYEHUHU APYIUX NPEAMETOB:

KOHCTPYMpOBaTb HOBBIE JJI JIaHHOM 3aJauM 3aJauyHble CUTyallud C YYETOM peajbHBIX
XapaKTepUCTHK, B YAaCTHOCTH, pEIIaTh M KOHCTPYUpPOBAaTh 3aJjaud Ha OCHOBE PAaCCMOTPEHUS
peaIbHBIX CUTYyallUl, B KOTOPBIX HE TPeOyeTCsl TOUHBIM BHIYMCIUTENBbHBIN PE3yNbTaT;
KOHCTPYUPOBATh 33JJauHble CUTYalluH, TPUOIHKEHHBIE K peaJIbHOM JeHCTBUTELHOCTH.

Auredpa

8 kace
1.9/1eMeHTBhI TEOPHH MHOKECTB M MATEMATHYECKOI JOTUKH
BbINyCKHMK HAay4uTcA B 8 Ki1acce (4J151 UC0/Ib30BAaHUA B NOBCEAHEBHOU YKU3HM U
obGecnevyeHUsA BO3MOXKHOCTH YCIIENTHOTO NPOJ0/LKEHHUsI 00pa30BaHUsA Ha 6a30BOM

YPOBHe)

OrepupoBath Ha 0a30BOM yPOBHE' IOHATHSMH: MHOMKECTBO, JIEMEHT MHOXKECTBA, MOJMHOXKECTBO,
IIPUHAJIEKHOCTb;

3a/1aBaTh MHOXKECTBA [IEPEUUCICHUEM UX IIEMEHTOB;

HaXOAWTH TiepecedeHre, 00beIMHEeHNE, IOAMHOXKECTBO B MIPOCTEHIINX CUTYaAIUSX;

OrepupoBaTh HAa 0A30BOM YPOBHE NOHSATHAMU: ONPEAEICHUE, aKCHOMa, TeOpeMa, J0Ka3aTeNbCTBO;
IIPUBOJIUTH NIPUMEPBI U KOHTPIIPUMEPBI IS IOATBEPKIAECHUS CBOMX BBICKA3bIBAHUM.

B HOBC@}IHCBHOﬁ KHW3HU U IIPpU U3VUYCHUU IPYIUX IIPEAMETOB:

! 3neck u nanee — pacro3HaBaTh KOHKPETHbIE TIPUMEPHI OOIIUX ITOHSATHH 0 XapaKTEPHBIM NPU3HAKAM, BBIIIOJIHATh
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMU CBOMCTBAMU IIOHATUIN, KOHKPETU3UPOBATh IPUMEPAMHU
00I1I1e TTOHSTHS.
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UCIIONIb30BaTh rpadrueckoe MpeICTaBICHHEe MHOXECTB IS OMUCAHUS PEATbHBIX MPOIECCOB H
SBJICHUH, IPU PELICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB.

BbINYyCKHMK NMOJIyYUT BO3MO>KHOCTh HAyYUThCS B 8 KJ1acce AJis1 o6ecriedyeHust
BO3MO>KHOCTH YCHELITHOT0 NPOJ0/DKEHUsI 00pa30BaHUA Ha 6A30BOM M YIJ1Iy6JIEHHOM

YPOBHSAX
2
onepupoeambs NOHAMUAMU. Onpe()efzeﬂue, meopema, axkcuoma, MHOHCECMBO, XaAPpAKMEPUCMUKU

MHOIHcecmea, dj1emMeHm MHoodcecmeda, nycmoe, KOHeH4Hoe U beckoneunoe MHOIHCECMBO, I’lOdMHO()fC@CI’I’Z@O,
}’lpuHaaﬂeﬂfCHOCi’nb, BKJII0Y€EeHUe, pad6eHCne0 MHOodicecms,

u306paofcamb MHOIHCECMBA U ONTHOULERUE MHOIHCECMEB C NOMOUWbIO KPY2c08 9ﬁﬂepa;

onpedeﬂﬂmb I’lpuH(laﬂe.?fCHOCWIb J1emerma MHoaHcecms), 00beOUHeHUIO U nepece4eruro MHoacecms,
3a0a8amb MHONCECMEO C NOMOWbIO nepevucieHus 31emMermaos, C106€CHO20 ONUCAHUA,

onepupoeams NOHAMUAMU. 6bICKA3bléAHUE, UCMUHHOCNb U JOJNCHOCMb 6blCKA3bl6AHUA, ompuyanue
6blCKa3bl@aHuﬁ, onepayuu HAO BbICKA3bIBAHUIMU. u, uiu, He, yCjl06HblE BbICKA3bIBAHU (uMnﬂuKauuu);
Cmpountsb 6bICKA3bl6AHUA, OMPUYAHUA BbICKA3bIBAHUI.

B HOBCGI{HGBHOf/’I KHM3HU U IIPpU U3YVUYCHUH APYIUX IIPEAMCTOB.

cmpoumbv yenodxKu yM03am10qum? HA OCHOB€ UCNOJIb306AHUA NpABUJT I0OCUKU,

ucnoJjibzoeamsvb MHoaIHcecmed, onepayuu ¢ MHoxHcecmeamu, ux epaqbuuecxoe npe@cmaeﬂeﬁue ons
Onucarusl pealbHsvlx npoyeccos u SGNeHUU.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 8 Ki1acce AJIA yCIIenmHoro

NpPOAO/IKEHHSI 06pa30BaHMs HA YT/IyGJI€eHHOM YPOBHE
CBO60}IHO Ol'ICpI/IpOBaT]:»3 NMOHATHAMU: MHOXXECTBO, XaPaAKTCPUCTUKHU MHOKECTBA, 3JICMCHT MHOXCECTBA,

IIyCTOC, KOHCYHOC U OEeCKOHEUHOE MHOXCCTBO, IMOAMHOXCCTBO, MNPUHAMJIC)KHOCTb, BKIIFOUCHHUC,
PaB€HCTBO MHOKECTB, CIIOCOOBI 3aJaHuC MHOXKCCTBA,

3aJaBaTb MHOXXECTBA PAa3HLBIMU CHOCO6aMI/I;

IIPOBEPATH BBIITOJIHEHUE XapaKTEPHUCTUIECKOT' O CBOICTBa MHOKECTBA,

CBO60,I[H0 OIIEpHUPOBATH NMOHATHUAMU: BBICKA3bIBAHUE, HCTUHHOCTD U JIO)KHOCTBH BBICKa3bIBaHUSA, CIIOKHBIC
" MPOCTHIC BbICKA3bIBaAHHWA, OTPHUIIAHHUEC BI)ICKaSI)IBaHI/If/'I; HUCTUHHOCTH M JIOXKHOCTH YTBEPKACHHA U €TO
OTpuLlaHus, OII€pallui HAJl BBICKA3bIBAHUAMU: U, WIH, HE; YCIIOBHBIC BBICKA3bIBAHUS (I/IMHJ'II/IKaLII/II/I);
CTPOUTH BBICKA3bIBAHUSA C UCITIOJIL30BAHUEM 3aKOHOB anre6p51 BBICKA3bIBAaHHM.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHUH APYIUX IPEAMETOB:

CTPOUTH PACCYKACHHA Ha OCHOBE UCIIOJIb30BAHUA ITPABUJII JIOTUKH,

HCIIOJIB30BaTh MHOXECTBA, OIICpallkiM C MHOXKCCTBaAMH, HUX rpaq)nqecxoe OpeaACTaBJICHUC IJIA
OIMMCaHUs PCaJIbHBIX IMMPOLIECCOB U HBJ'IeHPIfI, IIpU pCUICHUH 3ala4 JPYTrUux y‘{e6HBIX npeaAMETOB.

2.9ucaa

BbINyCKHMK HAay4uTcA B 8 Kj1acce (4J151 UC0/Ib30BAaHUA B NOBCEAHEBHOU YKU3HM U
ob6ecreyeHUsA BO3MOXKHOCTH YCIIENIHOT0 NPOJ0/LKEHHUsI 00pa30BaHUA Ha 6A30BOM

YPOBHe)

Hcnonbs30BaTh CBOMCTBA YMCEI M IPABWIIA JEHCTBUI IIPU BBIIIOJIHEHUH BBIYMCIICHUM;

2 3H€CL " Jajie€ — 3HaTh ONMPEACICHUC TIOHATHSA, YMCTh HOSACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHC U €TO
CBOIiCTBa IIpyu NpOBECACHNU paCCY)KIlGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a1a4.
3 3H€CI) " Jajee — 3HaTb ONPEACICHUC TOHATHSA, 3HAThL U YMETb 1OKAa3bIBATh CBOIiCTBa (HpI/ISHaKI/I, €CJIM OHHU eCTL)
IMOHATHA, XapaKTEPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HPEACTABIIAA OAHO IMOHATHEC KaK 4aCThb HEJIOCTHOI'O
KOMIIJICKCA, UCIIOJIB30BATh ITOHATUC U €TO CBOMCTBaA IIpyu MPOBCACHNN paccymneHnﬁ, J0Ka3aTeJIbCTB, PCIICHUN
3aaady.
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WCITOJIB30BaTh TPHU3HAKH IeauMocTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWH BHEIYHCICHUNH W PEIICHUH
HECJIOKHBIX 3a/1a4;

BBITIOHSITH OKPYTJICHUE PAIlHOHAEHBIX YHUCENT B COOTBETCTBHHU C MPABUIIAMU;

OIICHMBATh 3HAYCHUE KBAJJPATHOTO KOPHS U3 MOJIOKUTEILHOTO [IEJI0T0 YHCIIa;

pacro3HaBaTh PallHOHAIbHBIC M HPPALIHOHATIBHBIC YUCIIA;

CpPaBHHMBAThH YKCJIIA.

B noBce AHEBHOM JKM3HU M IIPH U3YYCHHUU JIPYTHX IIPESIMETOB:

OIICHUBAThH PE3yJbTAThl BEIYUCICHHUIN MPH PEIICHUN MPAKTHICCKUX 33]1ay;

BBITIOJTHSITh CPABHCHUE YHCEIT B PEATTbHBIX CUTYaIUsX;

COCTaBJISITh YHCJIOBBIC BBIPAKCHHS TPU PEIICHUM MPAKTUYCCKUX 3a/ady M 3ajad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB.

BbINYCKHMK NOJyYUT BO3MOKHOCTh HAyYUThCS B 8 KJ1acce AJis1 o6ecniedyeHus:
BO3MOZKHOCTH YCIICLIHOI'O NPOAO0/IXKEHUA 06pa3013a1-mﬂ Ha 6a30BOM U erIY6JIeHHOM
YPOBHSAX

Onepupogamv NOHAMUAMU. MHONCECMEO HAMYPALLHBIX YUCET, MHONCECTNBO YEbIX YUCeTl, MHONCECTNEO
PAYUOHATBHBIX HUCEN, UPPAYUOHATLHOE YUCTO0, KBAOPAMHUIL KOpeHb, MHOJICECMBO OeliCEUmMeNbHbIX
yucen, 2eoMempudecKas UHMePnpemayus HAMypaTbHbIX, UeLblX, DPAYUOHATbHLIX, OelCmEUmMeIbHbIX
yucen,

HOHUMAMb U 0OBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

BbINONIHAMb GBIMUCTICHUS, 6 MOM YUCLe C UCNOTb308AHUEM NPUEMO8 PAYUOHATLHBIX bIYUCTEHUL,
BBINONHAMb OKPY2AEHUe PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHbLE U UPPAYUOHATbHBIE YUCIA,

npeocmasisaims payuoHaIbHOE YUCILO 8 8Ude 0eCAMUYHOL OpoOU

VROPAOOUUBAMb YUCAA, 3ANUCAHHBIE 8 BUOE 0DLIKHOBEHHOU U OeCAMUYHOU OpoOU,

rHaxooumv HO u HOK uucen u ucnonwv3oeams ux npu peuteHuu 3a0au.

B noBce/1HEBHOM KW3HU U [IPU U3YYECHUU APYTUX TPEAMETOB:

NPUMEHAMb NPABULd NPUOTUINICEHHBIX BbIYUCICHUL NPU pPeueHur NpaKkmuyeckux 3a0ay u
peuieHuu 3a0a4 Opyaux y4eOHvlX npeomemos,

8bINOIHAMb CPABHEHUE Pe3YIbMAamo8 8bIYUCACHUL NPU peueHUuU NPAKmudecKux 3a0ay, 8 mom
yuycne npUOIUINCEHHBIX 8bIYUCTEHULL,

COCMasnsams U OYeHUBAMb YUCLO8blEe BbIPANCEHUS NPU peuleHUU NPaKmu4eckux 3a0ay u 3a0ay
U3 Opyaux yueoHvlx npeomemos;

3aNUCHLIBAMb U OKPY2IAMb YUCTOBble 3HAYEHUS PeanbHblX BelUYUH C UCNONb308AHUEM DAZHLIX
cucmem usmMepeHusl.

BI)IHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 8 Ki1acce AJIA yCIIemHoro
NPOAO/KEeHUSA 00pa30BaHMUA HA YI1y6GJIeHHOM YPOBHE

CB00OOIHO OIEpUPOBATh TMOHSTUSME: HATypaIbHOE YHUCIO, MHOXKECTBO HATYPalbHBIX YHCEN, IIeI0e
YHCII0, MHOXECTBO IENbIX 4YHCeN, OOBIKHOBEHHAass ApOOb, JAeCATHYHAs Jpo0b, CMENIaHHOE 4YHCIIO,
palMOHATBHOE YUCIIO, MHOXKECTBO PAIMOHANBHBIX YHCEI, UPPANMOHAIBHOE YHCIO0, KOPEHb CTEIEHH N,
JICCTBUTEIIPHOE YHCIIO, MHOXECTBO JICHCTBUTENBHBIX YHCEN, TEOMETpPHYECKas HHTEPIPETaIus
HATYPAIbHBIX, EJBIX, PAITUOHAIBHBIX, IEHCTBUTEILHBIX YHCEIT;

MOHUMATh ¥ OOBSICHATE Pa3HUILY MEXK/Ty TTO3UITMOHHON M HETO3UIIMOHHOM CUCTEMaMHt 3aIHCH YHCElT;
JIOKa3bIBaTh U HUCIOJNb30BaTh MPU3HAKU eIUMOCTH Ha 2, 4, 8, 5,3, 6, 9, 10, 11 cymMbI U npou3BeaeHUs
Yyce MPH BHITOTHEHUH BEIYUCIICHUN M PELICHUH 3a]1a4;

BBITIOJTHATH OKPYTJICHUE PAMOHAIBLHBIX U UPPAIMOHATIBHBIX YHCEN C 33JJAHHOW TOYHOCTHIO;

CPaBHHBATH JCHCTBUTEILHBIC YKCIIAa PA3HBIMH CIIOCO0aMU;

YIIOPSZIOYMBAThH YHCIIA, 3AIMCAaHHbIC B BUJIC OOBIKHOBEHHOHN W JICCSITUYHOW JAPOOH, YUCIia, 3alHCaHHbIE C
UCIIOJIb30BaHUEM apH(PMETHUECKOTO KBAIPATHOTO KOPHSI;

Haxoxuth HOJl 1 HOK uucen pa3zHpiMu ciocobamMu ¥ HCHOIB30BaTh UX MPH PELICHUH 3aay;

BBITIOHSTh BBIYUCIICHUS W MPE00pPa30BaHUs BBIPAKEHHMA, COACPIKANIUX NEHCTBUTEIbHBIC YUCIA, B TOM
YKclie KBaJpaTHbIE KOPHHU.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUH JIPYTUX MPEIMETOB:
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BBITIOJIHATh U OOBSCHATH PE3yJbTaThl CPAaBHEHUS Pe3yJbTaTOB BBIUMCIECHUH MpHU pELICHUU
MPAKTUYECKHUX 3aJa4, B TOM YHCJie MPUOIMKEHHBIX BBIYMCICHUH, UCIIONb3Yys pa3Hble CIIOCOObI
CpaBHEHUU.

COCTaBJISITh U OLIEHUBATh PAa3HbIMHU CII0COOAMU YHCJIOBbIE BbIPAXKEHHUS IPU pELIEHUU
NpaKTUYeCKUX 33/1a4 U 3a/1a4 U3 APYTUX yUeOHbIX IPEAMETOB.

3.ToxnecTBeHHbIE Pe0Opa3oBaHMs

BbpINyCKHMK Hay4MTcA B 8 Ki1acce (A/11 UCNI0JIb30BaHUSA B IOBCEeJHEBHOM KU3HH U
o6ecrne4eHUsA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
yPOBHe)

BrIMomHATE  HECIIOXKHEIC npeo6pa3OBaHm JJI1  BBIYHMCIICHUA 3HAYCHUH YHCIOBBIX BBIpEDI(CHHfI,
COoACpIKAIUX CTCIICHHU CTCIICHU C LCJIBIM OTPHUIATCIILHBIM IMOKAa3aTCIIEM;

BBIIIOJIHATH HECJIOXKHBIC HpeO6pa3OBaHI/I}I IlpO6HO-J'IHHeI>iHI:IX BI)Ipa)KCHI/IfI n BI)Ipa)KCHI/II\/'I C KBaJIpaTHbIMU
KOPHSIMH.

B HOBCGI[HCBHOﬁ JKHW3HU U IIPHU U3YUYCHUH APYTIUX IIPEAMCTOB.

IIOHUMATh CMBICJI 3allMCH YUCJIa B CTAaHAAPTHOM BUIC,

OTIepUpPOBaATh Ha 0a30BOM YPOBHE TIOHATHEM «CTaHIAPTHAS 3aITUCHh YUCIIAY.

BbINyCKHHMK NOJyYUT BO3MOKHOCTbh HAYyYUThCA B 8 KJ1acce AJis1 o6ecniedyeHus
BO3MO>XHOCTH yCNIELIHOT'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yIrj1yG/IEHHOM
YPOBHSIX

Onepupoeéamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3ameneM, CMmeneHu ¢ UYeabim
OMPUYAMeENbHbIM NHOKA3AMeNeM,

BbINOIHAMb NPEe0OPA30BAHUSL BLIPANCEHUL, COOEPHCAUUX CIENEHU C YeblLMU OMPUYATNETbHbIMU
NOKA3amensiMu, nepexooums Om 3anucu 6 6ude CMmeneHu ¢ UYeablM OmpuyamenbHbim
nokazamesnem K 3anuUcl 8 guoe opoou,

BbINOIHAMYL  NPeodpPa306anusi OPOOHO-PAYUOHATLHBIX  BbIPAJCEHUL: COKpaujenue Opobell,
npugedeHnue aneedopauyeckux opoobeil Kk 0ouemy 3HameHameno, Cl0JiCeHue, YMHOJICeHUe, OelleHue
aneebpauveckux Opobei, 6038edeHue aneedpauyeckou Opodu 6 HAMYPATLHYIO U UYelyio
OMPUYAMenbHYI0 CIMeneHb,

BbINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

8b10eIAMb K8AOPAN CYMMbL UU PAZHOCIU O8YYIIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbIE
KOPHU,

BbINOIHAMb NPEOOPAZOBANHUSL BLIPANCEHUU, COOEPHCAUYUX MOOYTb.

B noBce1HeBHOM sKM3HU U IPH U3YYCHHUH IPYTHX TPEIMETOB:

BbINOIHAMb NPE0OPA308aHUS U OEUCMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8U0e;
BbINOIHAMb NPEe0OPA306AHUSL ANCeOPAUYECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OpYyeUx y4eOHbIX
npeomemos.

BBINYyCKHMK NMOJIYYUT BO3MOXKHOCTh HAaY4YUThCS B 8 Kjlacce /1Sl yCelHOro
NPOAO/)KEeHUsA 00pa30BaHMUA HA YI1y6GJIEeHHOM YPOBHE

CB0O0OIHO ONEPUPOBATH MOHATHSIMH CTETIEHU C LIETBIM MTOKA3aTeNIeM;

BBITIOJTHSATH JIOKA3aTeIBCTBO CBOMCTB CTEIIEHU C IIETIBIM MTOKA3aTeleM;

OTIEpUPOBATH MOHITUSIMH, «MHOTOWIECH», «MHOTOUIEH C OJHON TMEPEeMEHHOI», «MHOTOUJIEH C
HECKOJIBKUMHU NEPEMEHHBIMMN Y, KOS(I)(i)I/IHI/IeHTI)I MHOI'O4JICHA, «CTaHJapTHasd 3aIlInuChb
MHOTOYJIEHA», MHOTOUJICHA;

CBOOOIHO BJIAJIETh IPHEMaMH IPeoOpa30BaHUS IENIBIX U APOOHO-PAITMOHATLHBIX BBIPAKCHHIA,
UCIIONIb30BaTh Teopemy Buera u Teopemy, oOpaTHyro Teopeme Buera, anms moucka KopHei
KBaJPaTHOTO TPEXWICHA ¥ U PEIICHHs 3a]ad, B TOM YMCIIe 3a7ad C IapaMeTpaMu Ha OCHOBE
KBaJIPATHOTO TPEXUJICHA;

BBIIIOJIHATH JCJICHUE MHOI'OYJICHA HA MHOT'OYJIEH C OCTATKOM,
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CBOOOJTHO ~ OMEpPHPOBATH  MOHATHAMHM  TOXIECTBO»,  «TOXJECTBO HAa  MHOXECTBEY,
«TOKIECTBEHHOE IIPe00pa30BaHUEY;

i (=) ="
BBITIOJIHATH Pa3IMYHbIC TPEOOPa30BAHMS BEIPAKCHUHN, COACPIKAIINX MOIYIIH.
B noBcelHEBHOM JKM3HU U IIPU U3YYCHHUH JPYIUX IPEIMETOB:
BBIMIOJIHATh MpeoOpa3oBaHusi U JIEHCTBUA C OYKBEHHBIMH BBIPQKCHUSMH, YHCIOBBIC
KO3(DPULIMEHTHI KOTOPBIX 3aIMCaHbl B CTAHAAPTHOM BU/IE;
BBITOJIHATH IPe0Opa30BaHus PAllMOHAIBHBIX BBIPAXCHUN MPH PELICHUH 337a4d JPYTuX y4eOHBIX
IIPEIMETOB;
BBITOJIHATh TPOBEPKY MPaBAONOAOOHs (U3NUYECKUX U XUMHUYECKHX (OpMyT Ha OCHOBE
CPAaBHEHHS Pa3MEPHOCTEN U BAJICHTHOCTEH.

4.YpaBHeHUS] U HEPAaBEHCTBA

BbINyCKHUK Hay4MTcA B 8 Ki1acce (A/11 UCNI0JIb30BaHUSA B IOBCEeJHEBHOM KU3HH U
o6ecrne4eHUsA BO3MOKHOCTH yCIIELIHOI0 PO 0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

OHGpI/IpOBaTI) Ha 0a30BOM YPOBHC NOHATUAMH YK CJIOBOC HCPABCHCTBO, HEPABCHCTBO, PCIICHUC
HCPAaBCHCTBA,

IMMPOBEPATH CHIPABCIMBOCTD YUCIIOBBIX HCPABCHCTB,

peuiaTtb JIMHEHHbBIE HCPABCHCTBA U HCCJIOKHBIC HCPABCHCTBA, CBOAAIINECCA K HHHeﬁHBIM;

peiiaTb CUCTCMbI HCCJIOKHBIX JIMHEHHBIX HCPAaBCHCTB,

IMPOBEPATD, ABJISACTCS JIM JaHHOC YHCJIO PCHICHHUEM HCPABCHCTBA,

pemaTh KBaipaTHbIe ypaBHEHHS 110 (hopMyJie KOpHEW KBapaTHOTO YPaBHEHUS;

I/1306pa)KaTB PCUICHUA JIMHEWHBIX HCPABCHCTB U UX CUCTEM Ha YHUCI0BOM HpHMOﬁ.

B HOBCGI{HGBHOf/’I KH3HU U IIPpU U3VUCHUU JIPYIUX IIPEIMCETOB.

COCTaBJIAATh U peIIaTh JIMHEHWHBIE HCPABCHCTBA IIpU PCHICHUMN 3aJad, BOSHUKAIONIUX B JAPYIrUXx y‘I€6HLIX

mpeaMeTax.

BbINyCKHHMK NOJIyYUT BO3MOKHOCTb HAYyYUThCA B 8 Ki1acce AJis o6ecniedyeHus
BO3MO>XHOCTH yCIIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjyG/IEHHOM
YPOBHSAX

Onepuposams ~ nOHAMUAMU:  YPAGHEHUe, HEPABEHCMBO, KOPeHb  VPAGHEHUs, peuleHue
Hepagencmed, pasHOCUNbHblE YPAaHeHUs, 001acmb onpeodenenus ypaeHeHus (HepaeeHncmaa,
cucmemvl ypagHeHULl Uil HEPABeHCMa);

pewiamsb  Keaopammuvle YVPAGHEHUs U VPAGHEHUS, CBOOUMble K KE8AOPAMHbIM C NOMOWbIO
MO2HCOECMBEHHBIX NPeoOdPA308aAHUL,

peuiamsb OpoOHO-TUHElHble YPAGHEHUSL,

peuiams npocmetiuiue uppayuoHaIbHbie ypagHeHus euoa ./ f (X) =a, \/f (X) = \/g (X) ;

peuams ypasHeHus Cnocob0M PA3N0ACEHUS. HA MHONCUMENU U 3AMEHbl NePEMEHHOUL;

pewams TuHelinble YPAGHEeHUs U HEPABEHCMBA ¢ NapamMempamu,

peuams HecCLoXHCHble K8AOPAMHble YPAGHEHUSL C NAPAMEMPOM;

peuams HeClodCHbLe CUCMEMbL TUHEUHbIX YPAGHEHUT C NAPAMemPaMiL;

peuams HeCloJNCHbLE YPAGHEHUS 8 YeTblX YUCTAX.

B noBceIHEBHO# KU3HU ¥ IPU U3YUCHHUHU JAPYTHX MPEAMETOB:

cocmagnams U peuams JuHelHble U K8AOpamHvle YPAGHEHUsl, YPAGHEHUs, K HUM C800suuecs,
cucmembl TUHEHbIX YPAGHEHUL, HEPABEHCME NPU PeuleHUuU 3a0aq Opy2ux y4eOHvlx npeomMemos;
BbINONIHAMYb OYEHKY NPABOoNno00duUs. pe3yIbmamos, NOIYYAeMblX NpU peuleHuu JTUHEHbIX U
KBAOPAMHBIX YPAGHEHUU U CUCMEM JUHEUHbIX YPAGHEHUN U HepPA8eHCME Npu peuleHuu 3a0ay
Opyeux yueOHbIX npeomMemos;

8bLIOUPAMbB COOMBEMCMEYIOWUE YDAGHEHUS, HEPABEHCMBA UL UX CUCTEeMbl O COCMAGIEHUs.
Mamemamuyeckoi Mooenu 3a0aHHOU PeaibHOl CUMYayuu Uil NPUKIAOHOU 3a0adu,
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YMemb UHMEPNPemupo8ams NOLYYEeHHbIU NPU peuleHUY YPAGHEHUsl, HEPAGEHCMBA UIU CUCTNEMbL
pe3yibmam 6 KOHmeKcme 3a0auHOL peanbHOl CUMYyayuu uiu NPUKIaoHoU 3a0adu.

BLIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 Ki1acce aas ycneurHoro

NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe
CB0o0OOIHO OTIEpUPOBATH MOHATHSIMH: HEPABEHCTBO, PABHOCHIILHBIC HEPABCHCTBA;

pelaTh pa3Hble BUJIbl ypaBHEHUH, B T.4. APOOHO-PALlMOHATIbHbIE U UPPALMOHAIbHBIE;

BJIAJIETh Pa3HBIMU METOJIaMU J10Ka3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHMs B LIEJIbIX YNCIIAX;

n300pakaTb MHOJKECTBAa Ha IUIOCKOCTH, 3aJaBacMble YPAaBHEHHUSMM, HEPABEHCTBAMH U HX
CHCTEMaMH.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX IPEIMETOB:

COCTaBJIATh M pELIATh ypaBHEHMs, HEPAaBEHCTBA, UX CUCTEMbl NPH PEIIEHUM 3a1ad JPYrux
y4€OHBIX IIPEIMETOB;

BBINOJIHATh OLEHKY IPaBJIONOA0OUS pPE3ylbTaTOB, MOJYYaeMbIX IPU PELIEHUU Pa3IUYHBIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PELICHUU 3a/1a4 IPYTUX y4eOHbIX IPEAMETOB;
COCTaBJIATh YPAaBHEHHE, HEPABEHCTBO MJIM MX CHUCTEMY, ONMCHIBAIOIIME PEATbHYIO CUTYAIUIO
WIM NPUKJIAIHYIO 337a4y, UHTEPIPETUPOBATh MOIYUEHHbIE PE3YIIbTATHI.

5. DyHKUMHU

BpINyCKHMK Hay4YuTcA B 8 K1acce (AJ11 MCNO0JIb30BAaHUA B IOBCEAHEBHOM XKU3HU U
o0ecre4yeHUsA BO3MOXKHOCTH YCIIELIHOr0 NPOJ0/LKEHHUsI 00pa30BaHUA Ha 6a30BOM
ypPOBHe)

[To rpaduky HaxomuTh 0OIACTh OMNpENETICHHs, MHOXXECTBO 3HAYCHHH, Hynu (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSHCTBA, MPOMEXYTKHA BO3pacTaHWs M YObIBaHWSA, HaWOOIbIIEEe H
HauMEHbIIIee 3HAYCHUS (PYHKIINH;

CTPOUTH TpaduK JUHEHHOW QYHKIIMH U 0OpaTHON MPOIIOPLUHUOHATBHOCTH,;

MIPOBEPSTH, ABIACTCS JIU AaHHBIN rpa@uk rpadukoM 3aAaHHON QyHKIMU (JIMHEHHOH, 0OpaTHOM
IPONOPLUOHAIEHOCTH);

OTpesieNATh NpUOIMKEHHbIE 3HAaU€HUSI KOOPJMHAT TOUKH MepecedeHus rpaguKkoB QyHKIIMHA.

B noBceaHeBHOM KU3HU ¥ IPU U3YYEHUHU APYTHX MPEAMETOB:

HUCIIOJIB30BaTh Fpaq)HKH pCaJIbHBIX TIIPOLCCCOB U 3aBHCHMOCTEH A1 OIpCACICHUSA HX CBOWCTB

(HaI/I6OJ'ILIHI/Ie U HAUMCHBIIMC 3HAUYCHHA, IIPOMCIKYTKHM BO3paCTaHUd U y6LIBaHI/I$I, obmacTu
TMMOJIOKUTCIIbHBIX U OTPHUIATCIIbHBIX 3HAYCHUH U T.H.);

UCIIOJIb30BaTh CBOWMCTBA JIMHEWHOW (DYHKIHMM M ee rpadUK NpW pEHICHUH 3a]ad W3 JPYruX y4eOHBIX
IIPEAMETOB.

BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAYy4YUThCS B 8 Kjlacce A1 o6ecnieyeHust
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M yIJIyOGJIEHHOM
YPOBHAX

Onepuposamsv NOHAMUAMU. DYHKYUOHANbHASL 3A6UCUMOCTb, QYHKYUS, epaguk @yHKyuu,
Cnocobbl 3a0aHUs (OYHKYUU, apeymMeHm U 3HayeHue @YHKyuu, oO1acmv onpeoeieHus u
MHOJCECMBO  3HAYEHUNl  (YHKYUU, HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/HeuemHOCMb YHKYUU,

cmpoums epapuku TuHeuHo QyHKYuY, 00pamuol nponopYUOHAIbHOCHIU,

uccnedosams QyHKYUro no ee 2pagpuxy;

HAX00UMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHU
K8AOPaAmu4HoU QyHKYUU.

B noBceIHEBHO# KU3HU M IPU U3YUCHHUH APYTUX IPEIMETOB:
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ULIIOCMPUPOBAb € NOMOWbBIO 2paghuKka peanvHylo 3A8UCUMOCMb UIU  HPOYecc Nno  Uux
XapakxmepucmuKam,

UCNONb308aMb  CBOUCMBA U 2pa@uKu @QYHKYUll npu pewleHuu 3a0ay u3 Oopyeux y4eOHbIX
npeomemos.

BBINYCKHMK NOJYYUT BO3MOKHOCTh HAyYUThCA B 8 KJ1acce AJis1 yCHEeIIHOT 0
NPOJ0/LKEHUA 06pa30BaHUA HA YI1y6/IeHHOM YpOBHe

CB00OHO ONEepUPOBATh MOHATHAMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, 3aBHCUMast
U He3aBHCUMas ITEepeMEHHbIC, (DYHKIHUS, CIIOCOOBI 3aJaHusl (YHKIMH, apryMEHT W 3HAa4YCHUE
¢yHkuuu, o06JacTh ONpeneseHuss W MHOXECTBO 3HaueHHs (yHKIHMM, HYIW (QYHKIWH,
HNPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (YHKIUHM, HauOOmblIee ¥ HauMEHbIIEe
3HA4YEeHHUs, CTPOUTH rpaduku QyHKIMN: THHEHHOHN, KBaApaTUIHOM, APOOHO-TMHEHHOH,
aHAJIM3MPOBATh CBOMCTBA (DYHKIMHA M BUJ rpadyKa B 3aBHCUMOCTH OT IIaPaMeTPOB;
UCTOJIb30BaTh METOJ MAaTeMaTWYecKOW HWHAYKIUHU /s BbIBOAAa (OpMyI, IOKa3aTenbCcTBa
PaBEHCTB M HEPABEHCTB, PELICHUS 3a/1a4 HA JICITUMOCTb.

B noBceHeBHOM JKU3HU M TP U3YYEHHUH JPYTUX MPEIMETOB:

UCIIONIb30BaTh IPAaMKH 3aBUCHMOCTEH ISl HCCIICOBAHUS PEalIbHBIX POLIECCOB U SIBIICHHIA;
KOHCTPYUPOBATh M MCCIENOBATh (DYHKIIUHM MPH PEHICHUWHU 3a/1ad APYTruX y4eOHBIX MPEIMETOB,
MHTEPIIPETHPOBATh IOJYYEHHBIE pE3yJbTaThl B COOTBETCTBHHM CO CHEUU(PHKON Yy4eOHOTro
npeaMera.

6.CTaTucTHKA M TEOPHUs BEPOSITHOCTEIH

BbINyCKHMK HAay4uTCcA B 8 Ki1acce (4J1s1 UCI0/Ib30BAaHUA B NOBCEAHEBHOU )KHU3HM U
obGecre4yeHUsA BO3MOXKHOCTH YCIIENTHOTO NPOJ0/LKEHHUSI 00pa30BaHUA Ha 6a30BOM
YPOBHe)

HNmeTy mpencTaBieHHE O CTATUCTUYECKHX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 33]a4ax;

pemaTh NpoCTEHIITNE KOMOMHATOPHBIE 33]]a4l METOJIOM IIPSIMOTO M OPraHM30BaHHOTO TIepedopa;
OTPEIETISATh OCHOBHBIE CTATUCTUYECKHUE XaPaKTEPUCTUKU YUCIOBBIX HAOOPOB;

OILICHUBATh BEPOSITHOCTH COOBITUS B IPOCTEHUIIINX CIydasiX.

B noBceiHeBHOM KW3HU W ITPU U3YYCHUH APYTUX TPEAMETOB:

OIIEHHMBATh KOJIMYECTBO BO3MOXHBIX BAPHAHTOB METOOM Tiepedopa;

MMETH MPEACTABICHNUE O POJIH NMPAKTHUECKH JOCTOBEPHBIX U MATIOBEPOSTHBIX COOBITHIA;

OIICHUBATH BEPOSITHOCTh PEaTbHBIX COOBITUN U SBIICHUM B HECIIOKHBIX CUTYaIIHIX.

BI)IHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 8 Ky1acce AJIA o6ecrneyeHus
BO3MO>KHOCTH YCIELIHOI0 NPOA0/LKEeHUs 00pa30BaHUA Ha 6A30BOM M YIJ1y6JIEeHHOM
YPOBHSX

Cocmasnsaims mabauysi, cmpoums OuUazpammsl U 2papuku Ha OCHO8e OAHHBIX;

ONepUPOBaAmMs NOHAMUAMU: HAKMOPUAT YUCTA, NEPECTNAHOBKU U COYemanUsl, mpeyeoabHuk Ilackans;
ONepUPOBAMb NOHAMUAMU.: CTYHAUHBLIL ONbIM, CIYYAUHBII 8b100D, UCNbIMAHUE, INeMEHMAPHOe CIYYAlIHOe
cobvimue (Ucx00), Kiaccuueckoe onpeoeieHue GepoIMHOCIMU CAYYAUHO020 CcOObImuUs, Onepayuu Hao
CYYAUHBIMU COOBIMUAMU,

npeocmasisims UHGOPMAYUIo ¢ NOMOWbIO Kpy2os Jiliepa.

B 1ioBcenHEBHOW KU3HU U TPU U3YUYEHUU APYTUX MPEAMETOB:

onpedensims CMAMUCMUYECKUe XapaKxmepucmuky 6bl60poK no mabauyam, oudazpammam, epaguxam,
BbINONHAMb CPABHEHUE 8 3ABUCUMOCTIL O YelU PeuleHUs 3a0aUil,

OYEHUBAMb 8ePOSMHOCIb PEANIbHbIX COObIMULL U SGTIEHUI.
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BBIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 KJ1acce AJIA yCIIemHoro
NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe

Bribupates Hambosiee ymoOHBIM croco0 TpencTaBieHUs WHGOpPMAINH, aJeKBaTHBIA €e CBOICTBaM W
HEJISIM aHaJH3a;

BBIYUCIISITh YUCIIOBBIE XaPaKTCPUCTUKU BHIOOPKHU;

CBOOOJTHO OMNEPUPOBATH TMOHATUSAMH: (AKTOpPHAT YHCIIA, TEPECTAHOBKH, COYETAHHS W pa3MEIICHUS,
TpeyroybHUK Ilackans;

CBOOOJHO OMEPUPOBATh MOHATUSAMHM: CIy4YalHBIN OIBIT, CIyYalHBIA BBIOOP, MCIBITAHUE, SJIEMEHTAPHOE
ciydaitHoe coObITHE (MCXOM), KIACCHUECKOE ONpeesieHHe BEPOSTHOCTH CIyYaiiHOTO COOBITHSI, OTIEpaLluH
HaJ CIyJaifHBIMHU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIHI;

3HATh MPUMEPHI CITyYaiHBIX BEJTUYMH, U BEIYUCIIATh UX CTATUCTUYCCKUE XapaKTEPUCTUKH;
HCITOJIB30BaTh (DOPMYJIbI KOMOMHATOPUKH MPU PEHICHUH KOMOMHATOPHBIX 3a/1a4;

pelaTh 3aa91 Ha BEIYUCIICHUE BEPOSTHOCTH B TOM YHCIIE C HCIIOIh30BAHUEM (POPMYIL.

B noBcenHeBHOM KU3HU U TPU U3YUYEHUHM JIPYTUX MPEIMETOB:

MPEICTaBISITh MHPOPMAIUIO O pealbHBIX MPOIeccax W SBICHUSX CIIOCOOOM, aJeKBATHBIM €e
CBOMCTBaM H 1I€JIM UCCIIEIOBAHUS;

OIICHUBATH BEPOSITHOCTh PEAJTbHBIX COOBITUN U SBJIICHUM B PA3JIMYHBIX CUTYyaIUIX.

7. TekcToBBIE 32241

BbINyCKHMK Hay4uTcA B 8 Ki1acce (4J151 UCI0/Ib30BaHUA B NOBCEAHEBHOU )KMU3HM U
oGecrneyeHUsI BO3MOXKHOCTH YCIEIIHOr0 NpPOoAO0/KEHUA 060pa30BaHUA Ha 6a30BOM
YPOBHe)

COCTaBJ'IﬂTI) IJIaH pCUICHWA 3aJa4u,

BBIACIISITE DTAIlbI peIHCHI/ISI 3aaa4H,

I/IHTepHpeTI/IpOBaTB BBIYUCIINTCIIBHBIC peSYJ'ILTaTBI B 3aa4e€, UCCJICOa0BaTh HOHy‘ICHHOC peIHCHI/IC 3aga4u,
3HATh Pa3Inire CKOPOCTEH 0OBEKTa B CTOSUEH BOAE, IPOTUB TEUCHUS U IO TEUYCHUIO PEKU;

pemiaTes 3a7adu pa3HBIX THUTOB (HA padOoTy, Ha MOKYIKH, HA ABM)KEHHUE), CBA3BIBAIONINX TPU BEIHMUWHBI,
BBIACISITE OTH BCJIMYHWHBI 1 OTHOILICHUSA MQ)K,I[y HUMH,

pelIaTh HECIOKHBIE JTOTHYECKHE 3a1aul METOIOM PacCyKIACHU.

B noBceAHEBHO KU3HU U IIPU U3YYEHUHU IPYTUX IPEJIMETOB:

BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX TMPEACIBbHBIX 3HAYCHHUSX MCKOMBIX B 3a7a4€ BEJIUYUH
(tenatp NPUKUIKY).

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 8 KJ1acce AJis o6ecniedyeHus:
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEeHUs 00pa30BaHUA HAa 6A30BOM M YIJ1yGJIEHHOM
YPOBHSIX

Pewams 3a0auu nosviuennol mpyonocmiu;

paziuiams mMooeib MeKCma U Mooelb peuleHus 3a0ayu, KOHCMpPYUposams K OOHOU Mooenu
PpeleHUs: HeCJI0JCHOU 3a0ayu pazHvle MoOeau MeKCma 3a0ayu;

SHAMb U NPUMeHAMs 006a chocoba Noucka pewtenus 3a0ay (om mpebosanus K YCiouro u Om YCio6us K
mpeb08anuio);

MOOEUPOBAMb PACCYIHCOCHUSL NPU NOUCKE PEUEHUS. 30aY ¢ NOMOWbIO 2PAad-CcXembi,

yMemv  8blOUpAmMb  ONMUMATBHBILL  MemOoO peuwleHus 3a0ayu U O0CO3HABAMb  8blOOp Memoodq,
paccmampueams pasiuyHsie Menoobl, HAXOOUMb PA3HbIe PEUEHUs 3A0aYl, eClU BO03MONCHO,
AHAUZUPOBAMb 3AMPYOHEHUS NPU PeULeHUU 3A0aY,

BBINONHAMY PA3IUUHBIE NPEe0OPA3068ANUS NPEONONCEHHOU 3a0ai, KOHCMPYUPOBAMb HOBble 3a0auu U3
OaHHOU, 8 MOM Hucie obpamuvle;

uccneoosamsw BCEB03MOICHbIE cumyayuu npu peuteHuu 3610(1'{ HQ O8udCceHue no pekKe, paccmampusanb
PAa3Hble cucmembsvl omciuema,

pewams u 000CHOBbIBAMb C60€ peuieHue 3a0ay (8blOeNamb MamemMamuyeckylo OCHO8Y) Ha
HAXO0JICOEHUe Yacmu YUCIa U YUCIa nO €20 YACMU Had OCHO8E KOHKPEMHO20 CMbICLd OpoOU;
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0CO3HABAMb U 00BACHAMb UOEHMUYHOCIb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU GETUYUHBL
(Ha pabomy, Ha NOKYNKU, HA 08UJICEHUE), 8bLOESIMb IMU BETUYUHBL U OMHOULEHUST MeHCOY HUMU,
APUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpo8ams cOOCMEeHHble 3a0ay YKA3aHHbIX MUN08;
61a0empb 0CHOBHBIMU MEemoOamMu peuterHus 3a0ay Ha cmecu, cnjiaesl, KOhHyenmpayuu,

peutams jocudecKue 3a0ayu PA3HbIMU CI’ZOCO6CZMM, 6 mom 4ducie, ¢ a@y]l/lﬂ bnokamu u ¢ mpems onoxamu
OAHHBIX C NOMOWBIO MAbIUY;

peutaniv HeclodCHble 3a0a4U N0 MAMeMaAMmuU4ecKoll cmamucmuke,

061a0emb OCHOBHLIMU MEMOOAMU pPeuleHUsl CIOJICEMHBbIX 3a0a4. apugmemuueckull, areebpaudecKutl,
nepebop 8apuanmos, 2ceomMempuyeckull, epaguueckull, NPUMEHAMb UX 6 HOBbIX NO CPABHEHUIO C
U3YYEHHbIMU CUmyayusx.

B noBce/1HEBHOW KU3HU U IPU U3YYEHUU APYIUX NPEAMETOB:

8vl0eNAms NpU peueHuu 3a0aiy XapakmepucmuKky paccmampueaemoll 6 3aoaue Ccumyayuu,
OMIUYHbIE OM DeanbHbIX (me, om KOMOPvIX abCMpasupos8alucy), KOHCMPYUPO8AmMs HOBbIE
cumyayuu ¢ y4yemom dMmux Xapakmepucmuk, 6 HACMHOCMU, Npu peuweHuu 3a0ay Ha
KOHYenmpayuu, y4umoléams nJI0MHOCMb euecmaea;

peuwiams U KOHCMPYUpo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUsL PEATIbHbIX CUMYAYUL, 8 KOMOPbIX
He mpeOyemcs MOYHbILL 8bIYUCTUMEILHBLU Pe3)Ibmam,

pewams 3adavu Ha d8UXCEHUE NO peKe, paccmMampusasl pa3Hsle CUCMEeMbl 0mcyema.

BBINYCKHHMK NOJIyYUT BO3MOKHOCTb HAYyYUThCA B 8 KJ1acce A1 yCeLHOro
NPOJ0JKEeHUA 06pa30BaHUA Ha YIly6/IeHHOM YPOBHe

Perrate 3a1a41 MOBBIIIEHHON TPYIHOCTH U BBIIEIATh UX MAaTEMAaTHUECKYIO OCHOBY;
pacrno3HaBaTh pa3HbIE BUJIbI U TUIIBI 33/1a4;

3HaTh M NPUMEHSATh TPU cllocoba MoMcKa pelieHus 3afad (0T TpeOOBaHUS K YCIOBHUIO M OT
yCIIOBHA K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

aHaAJIM3UPOBATh 3aTPYAHEHUS IPU PEIICHUM 3a/1a4;

BBIIOJHATh pa3jIMyHble IpeoOpa3oBaHMsl NPEUIOKEHHOM 3aJaud, KOHCTPYUPOBATH HOBBIE
3aJlauyl U3 JaHHOM, B TOM 4KClie OOpaTHBIE;

MHTEPIIPETUPOBATh BHIUNCIUTEIbHBIE PE3YJIbTAThI B 33/1a4€, UCCIAEA0BATH MOIYYEHHOE PEILIEHUE
3a/1a4u;

U3MEHATh YCIIOBHE 3a/ady (KOJMYECTBEHHbIE WJIM KAueCTBEHHBIE JaHHBIE), HCCIEI0BaTh
U3MEHEHHOE ITPe00Pa30BaHHOE;

pematb ¥ OOOCHOBBIBATH CBOE€ peIlIeHHE 3anay (BBIAEIATH MaTEMaTHUECKYyl0 OCHOBY) Ha
HaXO0’KJICHUE YacCTH YKCIIa U YHUCIa MO €ro YaCTH HAa OCHOBE KOHKPETHOI'O CMbICIIA IpO0H;
OOBSACHATh UACHTUYHOCTD 3a/1ay Pa3HbIX THIIOB, CBS3BIBAIOIIMX TPHU BEJIWYMHBI (Ha paboTy, Ha
NOKYIKH, Ha JIBUKEHHE), BBIIEIATh 3TH BEIMYMHBI U OTHOILEHHUS MEXIy HUMH, IPUMEHATh UX
IIPU pEIIeHUH 3a/]a4, KOHCTPYHPOBaTh COOCTBEHHbIE 3a/]a4 YKa3aHHBIX TUIIOB;

pewmath 3a7ayd MO0 KOMOMHATOPUKE M TEOPUHM BEpPOATHOCTEH HAa OCHOBE HCIOJIb30BAHUSA
M3YYEHHBIX METOJIOB 1 0OOCHOBBIBAThH PELLIECHUE;

pelaTh HECIOXKHBIE 33a4l 110 MaTEMaTUYECKON CTaTUCTUKE;

OBJIAJIETh ~OCHOBHBIMM  METOJAAMM  pEHIEHMs]  CIOKETHBIX  3a3/Jay:  apuUPMETHUYECKHI,
anreOpanyeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUHN, rpadUUecKuii, IPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLIUSX.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:

KOHCTPYHpPOBaTh HOBBIE JMJIs JaHHOM 3aJauM 3aJjauHble CUTYallud C YYETOM pealbHBIX
XapaKTEpUCTHK, B YACTHOCTH, MPU PEUICHUM 3a/ad HAa KOHLEHTPALMU, YUUTHIBATh IUIOTHOCTh
BEIIECTBa; pellaTh U KOHCTPYHPOBATh 3a/1adll Ha OCHOBE PACCMOTPEHHUS pealbHbIX CUTYyallUi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIH BEIUMCIUTENLHBINA pe3yIIbTaT;

pelaTh 3aJja4uy Ha JIBH)KEHUE TI0 PeKe, paccMaTpuBasl pa3Hble CUCTEMbI OTCUETA,
KOHCTPYUPOBATh 33JauHble CUTYallUH, TPUOIMHKEHHBIE K peaIbHOM JeHCTBUTEIBHOCTH.
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Anreopa

9 kJaacc
1.91eMeHTBI TEOPUU MHOKECTB H MaTeMaTHYeCKOMH JIOTHKHU
BBINYyCKHMK Hay4YHMTCcA B 9 Kj1acce (A/11 HCM0JIb30BaHUSA B IOBCeAHEBHOM )KU3HU U
o6ecrne4eHUA BO3MOKHOCTH yCIIELIHOI0 PO 0/KeHHs1 06pa30BaHUA HA 6a30BOM

YPOBHe)

OnepupoBath Ha 6a30BOM YPOBHE MOHSATHSIMU: OIPEICIICHHE, aKCHOMA, TEOPEMa, JI0Ka3aTeIbCTRO;
MPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI /IS TOATBEPKICHHS CBOUX BBICKa3bIBAHHI.

B noBceiHeBHOM KM3HU U IPU U3YYCHUH JIPYTUX TPEIMETOB:
UCIIOJIb30BaTh Irpaduueckoe MpeICTaBICHHE MHOXECTB IS ONMUCAHUS PEATbHBIX MPOIECCOB H
SBJICHUH, IPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.

BLIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 Ki1acce aas ob6ecnedYyeHus
BO3MOZKHOCTH YCIIELTHOI'O NPOAO0J/JIZKEHUA 06pa3OBaHI/IH Ha 6a30BOM U YI‘JIYGJICHHOM

YPOBHSAX
Onepupoeamb NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3bI6AHUA, OmpuyaHue

6blCKa3b16aHulZ, onepayuu HAO 8bICKAZbIBAHUAMIU u, uiu, He, yCjl06HbLE BbICKA3bIBAHUA (MMI’ZJZMKCIMMM),'
cmpountvb 6blCKA3bl6AHUA, OMPUYAHUA BLICKA3LIBAHUIL.

B HOBCGI{HGBHOf/’I KH3HU U IIPpU U3YVUCHUU IPYIUX IIPEIMCETOB.

cmpoumbv yenodxKu yM03am10qum? HA OCHOB€ UCNOJIb306AHUA NpABUJT IOCUKU,

ucnoJjbzoeamsvb MHoaIHcecmed, onepayuu ¢ MHoxcecmeamu, ux epaqbuuecxoe npe@cmaeﬂeﬁue ons
Onucarusl pealbHvlx npoyeccos u sAeneHul.

BBIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 Kiacce aas ycneurHoro

Npo/J0/DKEeHHs 06pa30BaHUsA HA YIIy6/I€eHHOM YPOBHe
CBO60,I[H0 OIIEpHUPOBATH MMOHATUAMM: BBICKa3bIBAHUE, NCTUHHOCTD U JIO)KHOCTBH BBICKAa3bIBaHUS, CIIOKHBIC

" MPOCTHIC BbICKA3bIBAHHWA, OTPHUIIAHHUEC BLICKa3BIBaHHI>'I; HUCTUHHOCTH M JIO)KHOCTH YTBEPXKACHHA U €TO
OTpullaHus, OII€pallkii HAJl BBICKA3bIBAHUAMU: U, WIH, HE; YCIIOBHBIC BBICKA3bIBAHUS (I/IMHJ'II/IKaLII/II/I);
CTPOUTD BBICKA3BIBAHUS C UCITIOJIb30BAHUCM 3aKOHOB anre6pLI BBICKA3bIBAaHHM.

B HOBCGI[HGBHOfI KHU3HHU U ITPpU U3YUYCHHUH APYTUX IMTPEAMCTOB:

CTPOUTH PACCYKACHHA Ha OCHOBE UCIIOJIb30BAHUA ITPABUII JIOTUKH,

HCIIOJIB30BAaTh MHOXECTBA, OIICpallkiM C MHOXKCCTBaAMH, HUX rpa@nquKoe OpeACTaBJICHUC IJIA
OIMMCaHUs PCaJIbHBIX IMMPOLIECCOB U HBHeHHﬁ, IIpU pCUICHUH 3ala4 JPYTrUux y‘{e6HBIX npeaAMETOB.

2.Yucia

BbINyCKHMK Hay4HMTcA B 9 Kjacce (A/11 UCNI0JIb30BaHUSA B IOBCEJHEBHOM KU3HH M
o6ecrie4yeHUs1 BO3MOKHOCTH YCIEIIHOr 0 NPOoA 0/ 2KeH!s1 06pa30BaHUsA Ha 6a30BOM
YpPOBHe)

BreImomHaTe OKPpYTJICHUC pallUOHAJIBHBIX YUCCII B COOTBETCTBHU C IIPAaBUJIAMU;

OILICHMUBATH 3HAUYCHUEC KBAJPATHOI'O KOPHA U KOPHA N-HOM CTETICHHU U3 MOJIOKUTEITHLHOTO OeJIoro yucia,
pacCrio3HaBaTh palluOHAJIBHBIC U UPppAllMOHAJIBHBIC YUCJIa,;

CpaBHHUBATh YUCJIA.

B noBce1HeBHOM JKU3HU M TPU U3YYEHHUH JPYTUX MPEIMETOB:

IIpyu pCIICHUHU NPAKTUYCCKUX 3aa4,

BBITIOJIHATH CPABHCHUC YHCCII B PCAJTIbHBIX CUTYAUAX,

COCTaBJIAATh YHMCIIOBBIC BBIPAXKCHUA NPU PCHICHUU MPAKTHYCCKHUX 3adad U 3ajia4d U3 JPYyrux yqe6HI)IX
PEIMETOB.
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BBIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 KJ1acce AJIA o6ecnedyeHua
BO3MOZKHOCTH YCIIE€LITHOI'O NIPOAO/JI?)KEHUA 06pa303a1-m;l Ha 6a30BOM U erIY6JIeHHOM
YPOBHSAX

Bvinoansame okpyenenue payuonaibHblx Yuceil ¢ 3a0aHHOU MOYHOCBIO,

CPABHUBAMb PAYUOHATbHbLE U UPPAYUOHATbHBIE YUCIA,

npeodcmasisims PAyUOHAIbHOE YUCILO 8 8UOe 0eCAMUYHOU OpodU

YROPAOOUUBAMb YUCIA, 3ANUCAHHBLE 8 8U0e 0OIKHOBEHHOU U 0ecAMUYHOU OpooU;

naxooumv HOJ/[ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0au.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUHU JIPYTUX MPEIMETOB:

NPUMEHAMb NPABULA NPUOTUICEHHBIX GbIYUCTIEHUL NpU peuleHUul NpaKmuyeckux 3a0ay u
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos;

BbINOJIHAMb CPABHEHUE Pe3yNbmamos GblYUCIeHUll NPU peueHUuU NPaKmuyeckux 3a0ad, 6 mom
yucie NPUOIUNCEHHBIX BbIUUCTIEHULL,

cOCMasAms U OYEeHUBAMsb YUCIIOBbLE BLIPANCEHUS NPU PEeUeHUU NPAKMUYecKux 3a0ad u 3a0ad
U3 Opyeux yueOHvlx npeomMemos;

3anUCbIBAMb U OKPY2IAMb YUCI06ble 3HAYEHUS PEalbHblX GeIUYUH C UCNOTb308AHUEM DA3HbIX
cucmem usmepeHusl.

BBINYCKHHMK NOJIyYUT BO3MOKHOCTb HAYyYUThCA B 9 Kj1acce A/ yCeLHOro
IPOAOKEeHUs] 00pa30BaHUA Ha YI1y6G/IeHHOM YPOBHeE

CBO60,I[H0 Oone€prupoBaTb MNOHATUAMU: PAOUOHAIBHOC YHCIO, MHOXECTBO palMOHAIBHBIX YHCEII,
HppalMoOHAJIBHOC YHUCJIO, KOPCHb CTCIICHU 1, I[Gf/iCTBI/ITGJ’IbHOC YHCJI0, MHOXECTBO ILCP'ICTBHTCJIBHLIX
qHuCeyl, TCOMCTPHUUICCKAA MHTCPIIPETALUA HATYpPaJIbHBIX, LICJIbIX, pallMOHAJIbHBIX, [IGI\/'ICTBI/ITCJILHI)IX YHCCII,
IMOHUMATh U O0OBSICHATH pasHuny MEXay HOSI/ILIHOHHOﬁ )51 HGHOSHHHOHHOﬁ CUCTCMaMM 3aIlliuCH YHCCJI,
MEPEBOIUTD YUCIIA U3 OJJHOM CHCTEMBI 3aIUCH (CHCTEMBI CUUCIICHUS) B APYTYIO;

BBITIOJIHATH OKPYTJICHUC PAllUOHAJIBHBIX U UPPAIUOHAJIBHBIX YUCEII C SaHaHHOﬁ TOYHOCTBIO,

CpaBHUBATH ,I[GIZCTBHTGJ'IBHBIG qurciia pa3sHbIMU CHOCO6aMI/I;

YHOPSIOYHMBATh YMCIIA, 3aICAHHbBIE B BU/Ie OOBIKHOBEHHOW M AECATUIHON POOH, YMCia, 3aIUCAHHEIE C
UCTIOJIb30BaHUEM apH(PMETHUECKOTO KBaJAPATHOTO KOPHSI, KOPHEH cTerneHu Oonblie 2;

BBITIOJIHATH BBIYUCIICHUA U Hp606pa3OBaHI/IH Bblpa)KeHHﬁ, COoACpKaIunx I[GﬁCTBI/ITCJIBHI:IC qucia, B TOM
YHUCJe KOPHU HAaTypalbHBIX CTEIICHEH.

B noBceIHEBHOM KU3HU U DU U3YYCHUU APYIUX NPEAMETOB:

BBIMIOJHATh U OOBSACHATH pE3yJbTaTbl CPAaBHEHHUS pPE3YyJbTaTOB BBIUMCICHUM MpH pelIeHun
NPaKTUYECKUX 337a4, B TOM UYUCIIe MPUOIMKEHHBIX BBIUYUCICHHUH, UCTIONb3YS Pa3HbIE CIIOCOObI
CpPaBHEHUN;

3alMCbIBATh, CPAaBHUBATD, OKPYIJIATh YUCJIOBbIE JJAHHbIE pea/IbHbIX BEJIUYUH C
VICI0JIb30BaHUEM PA3HbIX CUCTEM U3MEpPEeHUs.

3. To:xkaecTBeHHBIE IPe0OPa30BaAHMA

BbINNyCKHMK HAay4YHUTCA B 9 Kj1acce (4J151 UCN0JIb30BAaHUA B IOBCEJHEBHOU XKU3HU U
o6ecreyeHHUs BO3MOXKHOCTH ycnnemHoro npoaoJizkKeHusa 06p330BaHl/lﬂ Ha 6a30BOM
YPOBHe)

BrImonmHATE  HECIIOKHBIE TpeoOpa3oBaHHs ISl BBIYMCICHUS 3HAYEHWH YWCIIOBBIX BBIPKEHUH,
COZIEpKAIMX CTENEHHU C HATYPaJIbHBIM II0Ka3aTENIEeM, CTEIIEHU C LIEJIBIM OTPULATENIBHBIM II0KA3aTeNeEM;
BBITIOJIHATh HECJIOKHBIC MPEeoOpa3oBaHUs LEJIbIX BBIPAKCHUN: PACKPbIBaTh CKOOKH, IPUBOJUTH
MoTI0OHKIE Cl1araeMeble;

WCITOJIB30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXEHHUS (KBaapaT CYMMBI, KBaapaT pPa3HOCTH, Pa3HOCTbH
KBaPATOB) JJIsl YIIPOIICHUS BEIYUCIICHUHA 3HAYCHUN BBIPAKECHU;

BBITIOJTHSTh HECIIOKHBIE TIPEOOPa30BaHUs IPOOHO-IIMHEHHBIX BEIPAKCHH W BHIPAKCHUN C KBaJpaTHBIMU
KOPHSIMU U KOPHSIMU N-HOU CTETEHHU.

B 1ioBcenHEBHOW XKU3HU U TPU U3YUYECHUHU JAPYTUX NPEIAMETOB:

3aIIMCHIBATh YKCJIA B CTAHAAPTHOM BUJE;
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BBIIIOJIHATD I,ZLEI‘/JICTBI/IFI C4YHC/IaMHy, 3allMCAHHBIMHA B CTAHAAPTHOM BHU/JE.

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYYUThCA B 9 KJ1acce AJis1 06ecnedyeHus:
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiyG/IEHHOM
YPOBHSIX

Onepupoeéamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3ameneM, CMeneHu ¢ UYeabim
ompuyamenbHbiM NOKA3AMeNeM,

PACKAAObI8AMb HA MHOJMCUMENU KEAOPAMHBIL  MPEXUieH,

BbINOIHAMb NPE0OPA308AHUSL BIPANCEHUL, COOEPHCAUUX CIENEHU C YeblLMU OMPUYATNETbHbIMU
U  OpOOHBIMU NOKA3AMeNIMU, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeibim
OmpuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

BbINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.

B noBceAHEBHOM KU3HU ¥ MIPU U3YYSHUH JIPYTUX MPESIMETOB:

BbINOIHAMb NPEOOPA308AHUSL ANCEOPAUUECKUX BbIPAICEHUL NPU PelleHUU 3a0ay Opyeux y4eOHblxX
npeomemos.

BbINyCKHHMK NOJIyYUT BO3MOKHOCTb HAYyYUThCA B 9 Kj1acce AJif yCHeLHOro
NPOJA0/LKEHUA 06pa30BaHUA HA YyIIy6/JIeHHOM YPOBHe
CB00OOIHO OTIEpUPOBATH MOHATUEM CTETICHH C IPOOHBIM MTOKa3aTelIeM;
BBITMIOJHATH JI0KA3aTeIbCTBO CBOIMCTB CTENEHU C IPOOHBIM MOKA3aTeNeM;
UCIIOJIb30BaTh Teopemy Buera um Teopemy, oOpartHyto Teopeme Buera, nns noucka kopHei
KBaJIPATHOTO TPEeXWJieHA M AJIS PelIeHUs 3a7ad, B TOM YHUCIE 3a]lad C [apaMeTpaMu Ha OCHOBE
KBaPaTHOTO TPEXUJICHA;
JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOpHEW CTerneHu N,
BBITIOJHATH MPeo0pa3oBaHus BRIPAKECHUN, COJEPIKAIINX KBAaIpaTHBIC KOPHHU, KOPHH CTEIEHU N;
CBOOOZAHO  OMEpUPOBATH  MOHATHSMH  «TOXKIECTBO»,  «TOXKIECTBO HA  MHOXECTBEY,
«TOXIECTBEHHOE ITPeoOpa3oBaHUEy;

) () =+
BBITMIOJHATH Pa3IUYHbIE MPEe0oOPa30BaHUsl BBIPAKEHUN, COAEPIKAIINX MOTYIIH.
B noBceiHEBHOM KU3HU ¥ IIPU U3YYSHUU JIPYTUX [TPESIMETOB:
BBIMIOJHATh MPEoOpa3oBaHUs U JIGUCTBUS C OYKBEHHBIMH BBIPDQKECHUSMH, UHCIOBBIE
KO3 (HUITMEHTHI KOTOPBIX 3aITUCAHBI B CTAHIAPTHOM BUJIC;
BBITIOJHATH MTPE00pa30BaHUs PAllMOHANBHBIX BBIPAKEHUN MPHU PEIICHUH 334 APYTUX YUSOHBIX
MPEIMETOB;
BBITIOJHATH TPOBEPKY MPABAONOAOOMS (PU3MYECKHX M XHUMHUYECKUX (OpMyna Ha OCHOBE
CpPaBHEHUS Pa3MEPHOCTEN U BAJIEHTHOCTEH.

4. YpaBHeHUsI U HEPABEHCTBA

BbINNyCKHUK HAay4YuTCA B 9 Kjacce (4J151 UC0/Ib30BAaHUA B MOBCEAHEBHOU YKU3HM U
ob6ecre4yeHUsA BO3MOXKHOCTH YCIIENIHOr0 NPOJ0/KEeHHUsI 00pa30BaHUA Ha 6a30BOM
ypPOBHe)

PeﬂlaTB JII/IH€I>'IHBI€ HepaBeHCTBa 1 HECJIOKHBIC HepaBeHCTBa, CBOIAIIHUECS K HHHef/JIHBIM;
peliaTh CUCTEMbI HECTIOKHBIX JTMHEWHBIX ypaBHEHUH, HEPABEHCTB;

IIPOBEPSTH, SBJISAETCS I JAHHOE YHCIIO PEIlIEHHEM ypaBHEHUS (HEpaBEHCTBA);

peliaTh KBaJpaTHBIE YpaBHEHH 10 GopMylie KOpHEH KBaIpaTHOTO ypaBHEHUS;

n300paxkaTh pEIICHNs HEPABEHCTB U UX CHCTEM Ha YHCIIOBOU MPSAMOIA.

B noBceIHEBHOM JKU3HU U IPU U3YUYEHUH APYTUX IPEIMETOB:

COCTaBJISITh U pCIIATh J'II/IHGfIHLI@ YpaBHCHUA NPpU PCHICHHUU 3ada4, BOSHUKAIOUINX B JAPYIrUX y‘{€6HBIX

npeamMeTax.
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BbINYCKHMK NMOJIyYUT BO3MO>KHOCTh HAyYUThCS B 9 KJ1acce AJis1 o6ecriedyeHust
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUS 00pa30BaHUA Ha 6A30BOM M YIJ1y6JIEHHOM
YPOBHSX

Onepuposameb  nNOHAMUAMU.  YPABHEHUE, HEPABEHCMBO, KOPEHb  VPABHEHUs,  peuleHue
HEepaseHcmeda, PAGHOCUNIbHbIE YPAGHEHUs, 001acmb OnpeodeieHus ypasHeHus (HepaseHcmea,
cucmembl ypasHeHull Uil HepaseHcms),;

peuwiamsb K8AOpammuvle YPAGHEHUS U YPABHEHUS, CBOOUMble K KB8AOPAMHBIM C NOMOULIO
MONCOeCMBEHHbIX NPeodPA3068aHULL,

peuiamsy npocmeliuiue uppayuonarvhvle ypasuenus suda (| f (x) =a, \/f (x) = \/g (x);

pewams ypagHeHus: 8Uod X"=a ;

pewams YypasHeHusi ChOCOO0M Pa3N0NACEHUsL HA MHONCUMENU U 3AMEHbl NePeMEHHOU,
UCNONB308AMb MEMOO UHMEPBALO8 OISl peUleHUs Yeavlx U OPOOHO-PAYUOHATILHBIX HEPABEHCIE;
pewams HeClodCHble K8AOPAMHbIe YPAGHEHUsL C NAPAMEMPOM.

B noBceHeBHOM KU3HU ¥ MIPU U3YYEHUH JIPYTUX PESIMETOB:

COCMAsIsims U peulams JUHeliHble U K8AOPAmHble YPAGHEeHUs, YPAGHEHUS, K HUM C800suuecs,
cucmembl TUHEUHbIX YPAGHEHU, HePABEeHCME NPU peuleHuU 3a0ay Opyeux yueOHblX npeomemos;
BbINOIHAMD OYEHKY Npagoono0odus pe3yibmamos, NOLYYAeMblX NpPU peuleHul JTUHEHbIX U
K8AOPAMHBIX YPABHEHUU U CUCTeM JUHEUHbIX VPAGHEeHUll U HepaseHCmeE Npu peuleHuu 3a0ay
Opyeux yueOHblX nPpeoMemos;

8bI0UpPAMb COOMBEMCMEYIOWUE YPAGHEHUs, HEPABEHCMEA UMU UX CUCMeMbl Ol COCMABIeHUs
MAMemMamuyecKkol Mooeau 3a0aHHOU PealbHOU CUMYayu uiu NPUKIAOHOU 3a0ayll,

yMemb UHMEPNPemupo8ams NOAY4YeHHbIN NPU peuleHuU YPasHeHus, HepaeeHCmaea il CUcmembl

pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaoHoU 3a0a4u.

BbINYCKHMK MOJIYyYUT BO3MO>KHOCTh HAyYUThCS B 9 KJ1acce AJisl yCHEeUIHOTo
NpoAoKEHUsI 06pa30BaHUA Ha YIIyGJIEHHOM YPOBHE

CBO60}IHO OIICpUpPOBAThL IOHATUAMMU: PABHOCHUIIBHBIC YpPaBHCHHA W HCPABCHCTBA, YPABHCHUC,
ABJIAOIICECSA  CICACTBUEM Apyroro YpaBHCHU:, YpaBHCHUA, PaBHOCHIIBHBIC Ha  MHOXCCTBC,
paBHOCHJIbHBIE TPEOOPa30BaHUS YPABHEHUI;

pemath pasHble BUAbl YpaBHEHUH M HEPABEHCTB U UX CUCTEM, B TOM 4YHCIIE€ HEKOTOpbIE
ypaBHeHMs 3 U 4 cTeneHeil, JpoOHO-pallMOHAIbHBIE U UPPAllMOHAIIbHBIE;

3HaTh TeOpeMy Buera 1Jisi ypaBHEHHN CTEIIEHH BBILIE BTOPOM;

IOHUMAaTh CMBICII TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCHIIBHBIX MPEe0Opa30BaHUSAX YpaBHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIAJICTh Pa3HbIMU METOJIaMH pEIleHHs] YpaBHEHHH, HEpaBEHCTB U MX CHCTEM, YMETb BbIOMpPATh
METO/]I pEeLIeHHs] 1 000CHOBBIBATH CBOI BHIOOP;

UCMOJIb30BaTh METOJl MHTEPBAJIOB Ui pEIICHUs HEPaBeHCTB, B TOM 4Hcie JpoOHO-
PAlMOHATIBHBIX U BKJIIOYAIONIUX B €051 MppaI[iOHAIbHbIE BRIPAXKECHHUS,

pewmath anreOpavyeckue YypaBHEHHs W HEpPaBeHCTBA M HX CHUCTEMBl C IapaMeTpaMu
anredpandeckuM 1 rpauueckuM MeTo1aMu;

BJIAJIETh Pa3HBIMUA METOJIaMU J1I0Ka3aTEIbCTBA HEPABEHCTB;

n300paxkaTb MHOKECTBAa Ha IUIOCKOCTH, 3aJaBacMble YPAaBHEHMSIMHM, HEPAaBEHCTBAMU U HUX
CHUCTEMAMH.

B noBceiHeBHOM KM3HU U IPU U3YYEHUH IPYTHX IPEIMETOB:

COCTaBIATh W pPEIIAaTh ypPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMbl IIPHU PEIIEHUH 3ajad APYTrux
y4eOHBIX TPEIMETOB;

BBITOJIHATh OLEHKY MpPaBIONOA0OMsS pe3yiabTaToOB, IMOJYyYaeMbIX MpPHU PELICHUH pPa3IMnYHbIX
YpaBHEHUM, HEPABEHCTB U X CUCTEM IPHU PEUICHUH 3a/1ad IPYTUX y4eOHBIX MPEAMETOB;
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COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C IapaMeTpaMU IPU PELICHUU 3a1a4d IPYyTrUX
y4eOHBIX TIPEIMETOB;

COCTAaBJIATh YPABHCHHUC, HCPABCHCTBO HJIM HUX CHCTCMY, OIIMCBLIBAOINHC PCAJIbHYIO CHUTYyAIUIO
WY TIPUKJIAIHYIO 33129y, HHTEPIPETHPOBATH TOJTY4YCHHBIC PE3YJIbTaThI.

5. OyHKIHMHU

BbINyCKHMK Hay4YuTCA B 9 K1acce (AJ11 MCN0JIb30BaHUA B IOBCEJHEBHOM XKU3HU U
o6ecrne4eHUA BO3MOXKHOCTH YCIIELITHOI'0 IIPOJ0/KeHH 06pa30BaHUA HAa 6a30BOM
yPOBHe)

[To rpaduky HaxoAWTh OONACTH ONpPEACICHHsS, MHOXECTBO 3HAUCHWH, HYIH (YHKIHH,
IPOMEKYTKM 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHusi M yObIBaHUS, HauOosbliee U
HaMMEHbIIIee 3HAaYeHUs (PYHKINH;

IpOBEPATh, SABISAETCA JM JaHHbIM Trpapuk rpadukoM 3aJaHHOM (QyHKIMM (JMHEHHOM,
KBaJPaTUYHOM, 0OpaTHON MPOIOPIUOHAIBHOCTN);

onepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSAMH: IIOCIEJOBATEIBHOCTh, apudMeTHuecKas
IIPOrPECCHsl, TEOMETPUYECKasl IPOTPECCUsL;

peliaTth 3aJa4r Ha MPOrpeCCruu, B KOTOPBIX OTBET MOXKCET OBITh IMMOJIYy4YC€H HCIMOCPCACTBCHHBIM IMOACYETOM
0e3 nmpuMeHeHus: GopmMyII.

B noBce/1HeBHOM KU3HU U IPU U3YYEHUU APYTHX NPEAMETOB:
UCIIOJIb30BaTh TpauKH pealbHBIX MPOLECCOB M 3aBUCUMOCTEH [UId OIpeneNeHus HUX CBOMCTB

(HanOonplmiie ¥ HaMMEHBIIWME 3HAUEHHsS, IPOMEKYTKM BO3pacTaHusi W yObIBaHHA, 001acTu
IIOJIOKUTENIBHBIX U OTPULIATEIbHBIX 3HAUYCHUH U T.II

BbIHYCKHHK MOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 Kiacce AJIA ob6ecrnedYyeHus
BO3MOZKHOCTH YCIICILITHOI'O IPOAO0/IXKEHHUA 06pa303a1—mﬂ Ha 6a30BOM U erIY6JIeHHOM
YPOBHSAX

Onepuposamv nouamuaAMU.: GYHKYUOHATLHAS 3A8UCUMOCb, PYHKYUS, 001acmb onpedeneHus u
MHOJICECB0  3HAYEHUN  (YHKYuU, HYIU Q@QYHKYUU, NPOMEICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/HeUemHOCMb PYHKYUU,

cmpoums  2paguKky  TUHEUHOU, K8AOPAMUYHOU @QYHKYuU, 0O0pamHou NPONOPYUOHATILHOCHIU,

) y:'\/;iy:'s/;l y=|X|;
X+b

Ha npumepe KeaopamuyHou GyHKyul, UCnoab3osams npeoopasosanus epapura @gynuxyuu Y=Ff(x)
0151 nocmpoenus 2papuros GyHKyui y — af (kx+b)+c ;

uccnedosams QYHKYUIO no ee epapuxy;

HAXo00Uumob MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHU
K8aOpamu4Hou hyHKyuu,

onepupoeamv  NOHAMUAMU:  NOCIe008AMENIbHOCHb,  APUpMemudecKkas — npozpeccus,
2eomMempuieckas npoepeccusl;

pewams 3a0auu Ha apudMemuyecKyio u 2eoMempuieckyo npocpeccuio.

B 1oBce1HEBHOM JKU3HU ¥ [TPH U3YYEHHUH IPYTUX [TPEIMETOB:

UIIOCMPUPOBAMb € NOMOWbLIO 2paghuKka peanvHylo 3A8UCUMOCMb ULU  HPOYecc Nno  Uux
XapakxmepucmuKam,

UCNONIBL306aMb CBOUCMBA U 2PpAPUK KEAOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ay u3 opyeux
VUeOHbIX NPeOMemos.

Gynxyuu 6uoa: y =a+
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BbINYCKHHMK NOJIyYUT BO3MOKHOCTb HAQYyYUThCA B 9 Kj1acce A1 yCEeLHOIo
NPOAO/KEeHUs 00pa30BaHMA HA YI/1y6GJIEHHOM YPOBHE

CBOOOIHO  oOmepupoBaTh TMOHATHUSIMHU: 3aBUCHUMOCTh, (DYHKIMOHAIbHAS  3aBHUCHMOCTD,
NePUOANYHOCTh (PyHKUMHU, Tpapuk GYHKIUH, BEpTHUKaJIbHas, TOPU3OHTAIbHAs, HAKJIOHHAs
ACUMIITOTHI;, rpadyK 3aBUCUMOCTH, HE SBISIFOIICHCS (DYHKIIEH,

CcTpouTh Tpaduku (QYHKIHMH: JTHHEHHOW, KBaJIpaTUYHOU, IPOOHO-THMHEHHOM, CTEIICHHOW IpH
pasHbIX 3HAYCHUSIX [IOKA3ATEIISl CTCIICHH, y — |x|;

MCIIOJIb30BaTh NPe00pazoBanus rpapuka (QYHKUMH vy — f (x) MWIA [OCTPOCHHS TpaduKoB

GyHkumMi y = af (kx+b)-+c;

aHAIM3UPOBATH CBOMCTBA (DYHKIIWHI U BUJ Irpaduka B 3aBUCUIMOCTH OT MapaMeTpOB;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: ITOCIIEIOBATEILHOCTD, OTPaHUYEHHAs TOCIEA0BATEIbHOCTD,
MOHOTOHHO Bo3pactaronias (yObIBaroIIasi) MOCJIeI0BaTEIbHOCTD, MPEAEI MOCAeA0BaTeIbHOCTH,
apudmeTnyeckas MpPOTrpeccHsi, reoMeTpUUYecKas IPOrpeccHs, XapaKTePUCTHUECKOE CBONCTBO
apudMeTHIecKoi (reOMeTPHUECKO ) MPOrpeccuu;

UCIIONIb30BAaTh METOJ MAaTeMaTH4eCKOW HHIYKIUU JJs BbIBojJa (opMys, JA0Ka3aTelnbCTBa
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JCIIMMOCTb;

HCCJIEIOBATH MOCIIEIOBATEILHOCTH, 3aJJaHHbIE PEKYPPEHTHO;

peuaTh KOMOMHUPOBAHHBIC 33/1aUM HA apU(PMETUUYECKYIO U TEOMETPUUECKYIO TPOTPECCUH.

B noBceiHEBHOM YKM3HU U IPU U3YYCHHUH IPYTUX MPEIMETOB:

KOHCTPYMPOBaTh W UCCIICJOBATh (PYHKIIMH, COOTBETCTBYIOIIHE PEAJBHBIM TMIpOIeccaM M
SBIICHUSIM, HMHTEPIPETUPOBATH IMOJIYYCHHBIE PE3YNbTaThl B COOTBETCTBUU CO creuuduxon
MCCJIEYEMOTO TIpoliecca W SIBJICHHUS;

MCIIOJIb30BaTh TpadMKU 3aBUCUMOCTEH JIJIsl HCCIIEA0BAaHUS PEaIbHBIX MTPOLIECCOB U SBICHUIA;
KOHCTPYHPOBATh M HCCIIECIOBaTh (DYHKIMH TIPH PEIICHUH 3334 JPYTUX y4eOHBIX MPEIAMETOB,
MHTEPIPETUPOBATh TOJYYCHHBIE pPE3yJIbTaThl B COOTBETCTBHUH CO creuupukond ydeOHOro
npeaMeTa.

6. CTaTUCTHKA U TeOpHs BEPOSITHOCTEH

BbINNyCKHUK HAay4YuTCcA B 9 Kj1acce (4J151 UC0/Ib30BaHUA B NOBCEAHEBHOU YKU3HM U
ob6ecne4yeHUsA BO3MOXKHOCTH YCNIENTHOTO NPOJ0/LKEHHUsI 00pa30BaHUsA Ha 6a30BOM
YPOBHe)

NMeTp mnpencraBieHWEe O CTAaTUCTUYECKMX XapaKTePUCTUKAX, BEPOSTHOCTH CIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

peliaTh IpocTeime KOMOMHATOPHBIE 3a/1a4l METOAOM IIPSIMOTO U OPTaHW30BaHHOTO Mepedopa;
OIICHUBATH BEPOSTHOCTH COOBITHS B TPOCTEUIIINX CIIydasiX;

UMETH MPEJCTABIEHUE O POJIH 3aKOHA OONBIINX YHCET B MACCOBBIX SIBICHUSX.

B 11oBceTHEBHOM JKU3HU M IPH U3YYCHUH JAPYTUX NPEIMETOB:

OIIEHHMBATh KOJIMYECTBO BO3MOXHBIX BAPHAHTOB METOOM Tepedopa;

HUMCETDb MIPEACTABJICHHUEC O POJIH MPAKTUICCKHU JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6LITHﬁ;

OLCHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U ABJICHUH B HECIIOKHBIX CUTyallugX.

BbINYCKHMK NOJYy4YUT BO3MOKHOCTh HAYyYUThCS B 9 KJ1acce AJis1 o6ecniedyeHust
BO3MO>KHOCTH YCIELIHOT0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM H YIj1yGJIEHHOM
YPOBHAX

Onepupoeamb NOHAMUAMU. Haubowbuee U HAUMeHbuiee 3HAYEeHUA 6bl60pKu, pasmax 6’bl50pKu,
ducnepcuﬂ u cmaudapmuoe OMKIJIOHEHUe, Cﬂy'lalx?H(lﬂ usmeHvdueocms,

onepupoeamv NOHAMUAMU. qbakmopuaﬂ uuciaa, nepecmarnosKu U covemanust, mpeycojalbHUK HaCKaJZ}Z,'
NPUMEHSAMb NPABUTIO NPOU3BEOCHUS NPU PeUeHUU KOMOUHAMOPHBIX 3A0ay;
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ONEPUPOBAL NOHAMUSMU.: CTIYYAUHBLL ONbIM, CLYYAUHBII 8b100D, UCHbIMAHUE, JNeMEHMAaPHOoe CIYYAlIHOe
cobvimue (ucxod), Kiaccuveckoe onpeoeieHue GepoSIMHOCIU CIYYAUHO20 Cobbimus, onepayuu Hao
CYUAUHBIMU COOLIMUAMIU,

pewams 3a0auu HA GbIYUCTIEHUE BEPOSIMHOCU C NOOCHEMOM KOIUYECTN8d 6APUAHMO8 C NOMOWLIO
KOMOUHAMOPUKUL.

B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

U36/1eKamb, UHMEPNPEMUPOSams U npeobpaz0evléams uHpopmayuio, NPeoCmasieHHy0 8 mabauyax,
HA 0UA2pamMmax, epagpurax, ompaxcarowyro c8oUCmMed U XapaKkmepucmuKk peaibHblX HPoYeccos
U AGNeHUl;

onpedenams CMAmUCmMu4ecKue XapaKxmepucmuxu 6bl00poK no mabauyam, ouazpammam, epaguxam,
BBINONHAMb CPABHEHUE 8 3ABUCUMOCTIY O Yeau peuleHus 3a0adu;

OYEHUBAMb 8EePOSIMHOCTb PEANbHbIX COOLIMULL U SIGTIEHUI.

BbINYCKHMK NOJY4YUT BO3MOKHOCTh HAyYUThCA B 9 KJ1acce AJisl yCHEeNITHOT O

NPOA0/DKEHUA 06pa30oBaHUs HA YIyy6/JIeHHOM YPOBHE
Bribupates Hambosnee ymoOHBIN crmoco® mpencraBieHus MHGQOpMAlWMM, aJeKBAaTHBIM €€ CBOWCTBAM H

OCJIIAM aHaJInu3a,

CBOOOJHO OTIEPHUPOBATh MOHATUSIMH: CIY4YalHBIN OIBIT, CIyYalHBIA BBIOOpP, MCIBITAHUE, dJIEMEHTAPHOE
CITy4aifHOe cOOBITHE (MCXO/), KIIACCHYECKOEe OTpeIeNICHIE BEPOSITHOCTH CIIYYaifHOTO COOBITHS, ONIEpaIlinu
HaJl CITyYaifHBIMU COOBITHSIMH, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIHI;

CBOOOIHO OIEPUPOBATh MOHSATHIMHU: CITy9alHBIA OMBIT, CIIy9alHBIA BBIOOP, HCIIBITAHUE, DIIEMEHTAPHOE
CITy4aiiHOe COOBITHE (MCXO0J), KIIACCUYECKOEe ONPEACICHHE BEPOSITHOCTH CIIYYaiHOTO COOBITHS, ONIEpaIluu
HaJ CIyJaifHBIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIH;

3HAaTh IPUMEPLL CHy‘-IElﬁHbIX BCJIMYUH, U BBIYHUCIIATH UX CTATUCTUYCCKUC XapPaKTCPUCTUKH,

UCIIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKY MPH peIlIeHMH KOMOMHATOPHBIX 3a7ay;

peliaTh 3a/1a4y Ha BBIYMCIIEHUE BEPOSATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM (POPMYII.

B noBceIHEBHOM JKM3HU U IPU U3YYECHUH JPYTUX OPEIMETOB:

NPEJICTaBIATh MHPOPMAIMIO O pealbHBIX MPOIECccax U SBJIEHUSAX CIIOCOOOM, aJ€KBATHBIM €€
CBOMCTBaM U LIEJIU UCCIIEIOBAHMS;

AQHAIN3UPOBAaTh U CPAaBHUBATh CTATUCTHUECKHE XapaKTEPUCTUKHU BBIOOPOK, MOJIYYEHHBIX B
IIPOLIECCE pEeLIeHUs NPUKIIAJHON 3aayd, U3y4EHHUs PEAILHOIO SIBICHUS, PEIICHMS 3aJadyu U3
JIPYTUX y4eOHBIX MIPEIMETOB,;

OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYALUIX.

7. TekcTOBBIC 321291

BbINNyCKHMK HAay4YHUTCA B 9 Kj1acce (4J1s1 UCN0JIb30BAaHUA B IOBCEJHEBHOU XKU3HU U
o6ecreyeHHUs BO3MOXKHOCTH ycnnemHoro npoaoJrkKeHusa 06pa303aﬂnﬂ Ha 6a30BOM
YPOBHe)

Pemrath HecltoKHBIE CIOXKETHBIE 33/1a41 Ha apu(hMETHIECKYIO ¥ TEOMETPHUYECKYIO IPOTPECCUH;

Pemartp 3amaun Ha mpocThie MPOLEHTH! («OAHKOBCKHUE 331a4N»).

CTPOUTH MOJIEJNIb YCJIOBHS 33/1a4H (B BUAE TAOJUIIbI, CXEMBI, PUCYHKA WJIM YPAaBHEHHUs), B KOTOPOU TaHbBI
3HAUEHUS JIBYX U3 TPEX B3aUMOCBA3aHHBIX BEJIMYNH, C LEJIBIO TOMCKA PEIICHUS 33/1a4H;

OCYHIECTBIISITH CIIOCOO IMOMCKAa PEUIEHHs 33/1a4d, B KOTOPOM DPACCYKIECHHE CTPOHUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIIOBHIO;

COCTaBIIATH MJIAH PEILICHUS 3a/1a4H;

BBIJIETISITH TAIbl PEIICHNS 33Ja9H;

MHTEPIPETUPOBATH BEIYUCIUTENbHBIE PE3YIIbTATHI B 33/1a4€, UCCIEA0BATh MOJIYYCHHOE PeIIeHUEe 3a/1a4H;
3HATh pa3lniyue CKOPOCTEeH 00bEKTa B CTOSYEH BOJE, IPOTUB TEUECHHUS U 110 TEUEHHUIO PEKU;

pelaTh 3a7a9M Ha HaXO)K/IEHHE YaCTH YHCIIa M YHMCIIa 110 €T0 YacTH;
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pemarhb 3ajadd pa3HbIX TUIOB (HA paboTy, Ha TOKYIKH, Ha JIBUKEHHUE), CBS3BIBAIOIINX TPU BEIUYMHBI,
BBIJIETISITH 9TH BEIMYMHBI M OTHOIIEHUS MKy HUMU,

HaxXOJIUTh MPOLIEHT OT YHMCJa, YUCJIO IO MOPOIEHTY OT HEro, HaXOAWTh MPOICHTHOE CHUXCHUE WU
MIPOIIEHTHOE TTOBBIIIICHIE BETMYHHBL,

peraTh HECIOKHBIC JIOTHUECKHUE 33/1a4l METOJIOM PACCYKICHUM.

B noBceHEeBHOM KU3HU M IPH U3YYEHHUH JPYTUX TPEIMETOB:
BBIJIBUTaTh THUIIOTE€3bI O BO3MOXKHBIX IPEICIbHBIX 3HAUYEHHSIX HCKOMBIX B 3a7adye BEIHYUH
(enatb NPUKUIKY).

BBIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYUYUTHCA B 9 kJ1acce AJIA odecrneyeHUusa
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1Iy6GJIEHHOM
YPOBHAX

Pewams npocmuie u croscuvie 3a0auu pasHvlx Munos, a maxdice 3a0ayu NOGLIUEHHOU MPYOHOCIU,
UCNONIL306AMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHLIX 3a0ay O0Ji1 NOCMPOeHUs.
HOUCKOBOU CXeMbl U pelleHus 3a0al;

paziudams Mooelb MeKcma u Mooelb peuleHus 3a0ayu, KOHCMPYupoeams K OOHOU MoOelu
peulenuss HeCl0HCHOU 3a0a4u pasHvle MOOelUu MmeKCma 3a0ayil;

3HAMb U NPUMEHAMb 00a CHOCODA NOUCKA peulenus: 3a0ay (0m mpebosanus K YCI08UI0 U OM YCI0GUSL K
mpe606anuio);

MOOENUPOBAMb PACCYIHCOCHUSL NPU NOUCKE PeULeHUsL 3a0a4 ¢ NOMOUBIO 2pagh-cxembl;

8b10€I5IMb MANBL PEULeHUS 3A0aYU U COOEPAHCAHUE KAXHCO020 SMANd,

yMemyb  GulOUpPAmMb  ONMUMATbHBIL  MemoO peuleHus 3a0auu U O0CO3HA8amb GblOOp Memooa,
paccmampusams pasiuyHble Memoobl, HAX00UMb PA3Hble PeuleHUst 3a0adi, eCid 603MONCHO,
AHATUZUPOBAMb 3aMPYOHEHUs. NPU PelieHUU 3a0ay;

BbINONIHAMb PA3IUYHbIE NPe0dPA306aAHUsT NPEONONCEHHOU 3A0adU, KOHCMPYUPOBAMb HOBblE 3A0a4U U3
OaHHOU, 8 MOM YUCIe 0Opammubvie;

UHMEPNPEMUPOsams  GbIMUCIUMENbHbIE Pe3VIbMAamvl 8 3adaue, UCCIed08amb NOJYHEHHOE peuleHue
3a0ayqu;

AHATUZUPOBAMb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHONIONCEHUs. 08YX 00BEKMOE8 U UBSMEHEHUE UX
Xapaxmepucmux npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8PEMSl, PACCOSHIE) NPU PelerHul 3a0ay Ha
oguvicerue 08YX 00bEKMO8 KAK 8 0OHOM, MAK U 6 NPOMUBONOLONCHBIX HANPAGTIEHUSIX,

UCCNED08aAMb BCEBO3MOICHBIE CUMYAYUU NPU PeuleHul 3a0ai Ha O8UICEHUE NO peKe, PACCMAMPUsams
PasHvle cucmemvl Omc4ema,

peutams pazHoobpasHvle 3a0auu «HA Hacmuy,

pewiamsb U 000CHOB8bIBAMb CBO€ peuleHue 3a0ay (8bl0enamb MaAmeMamuieckKyrlo OCHO8Y) Hda
HAXo0dicoenue Yacmu Yucid U Yyucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMblCaad Opoou;
0CO3HABAMb U 0OBACHAMb UOSHMUYHOCMb 3A0aY PA3HLIX MUNOBG, CE53bl8AIOWUX MPU BETUYUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUIICEHUE), BbLOEIAMb IMU BETUUUHBL U OTMHOUEHUS MEeHCOY HUMU,
NPUMEHSAMb UX NPU peueHUU 3a0a4, KOHCMpPYUpo8ams coOCMBEeHHble 3a0a4 YKA3AHHbIX MUN08;
671a0emb 0CHOBHBIMU MEMOOAMU PEUEHUS 3A0aY HA CMeCU, CNAAGbL, KOHYCHMPAYUU,

pewams 3a0auu Ha NPOYEHMbl, 8 MOM HUCTE, CLONCHbIE NPOYEHMbL ¢ 000CHOBAHUEM, UCNONb3YS PA3HbIE
cnocoowl;

peutamsp 102uyecKue 3a0ayu PAsHLIMU CROCOOAMU, 8 MOM YUCTe, C 08YMsL DIOKAMU U ¢ MpeMst DIOKAMU
OAHHBIX C NOMOWBIO MAdIUY,

peutams 3a0a4u N0 KOMOUHAMOPUKE U MeopUU SePOsIMHOCMEl HA OCHOBE UCNONb306AHUSL U3YUEHHbIX
Memo008 1 060CHO8bIBAMb peuleHue,

peutams HeC0ANCHbIE 3A0a4U N0 MAMEMAMUYeCKOU CMAmucmuKe;

0611a0enmb OCHOBHBLIMU MEMOOAMU PEUEHUS CIONCEMHBIX 3a0au. apu@memuyeckull, aneeOpaudecKul,
nepebop 6apuanmos, 2eoMempuiecKull, papuyueckuil, NPUMeHsMb UX 6 HOBbIX N0 CPAGHEHUIO C
USYUEHHBIMU CUMYAYUSIX.

B HOBCGJIHGBHOﬁ KHU3HU U IIPU U3YVUYCHUU APYIUX MTPEAMCETOB.
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8vl0eNAmb NpU peueHuu 3a0ay XapakmepucmuKky paccmMampueéaemoll 6 3aoaue Ccumyayuu,
OMIUYHbIE OM DeanbHbIX (me, om KOMOPvIX abCMpasupo8anucy), KOHCMPYUPOBAMb HOBbIE
cumyayuu ¢ y4emom IMmux Xapakmepucmux, 6 HACMHOCMU, Npu peweHuu 3a0ay Ha
KOHYEeHmMpayuu, y4uumoléams NJIOMHOCMb 8euecmad;

peuwiams U KOHCMPYUpo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUSL PEATbHBIX CUMYAYUL, 8 KOMOPbIX
He mpeOyemcs MOYHbILL 8bIYUCTUMEILHBLU Pe3)Ibmam,

pewams 3a0ayu Ha 08udNCeHUe NO peKe, paccMampusds pasHvle CUCeMbl Omcyema.

BBINYCKHHMK NOJIyYUT BO3MOKHOCTb HAYyYUThCA B 9 Kj1acce /1 yCeLHOro
NPO0/DKEeHUA 06pa30oBaHUA Ha YIjy6/IeHHOM YPOBHe

Pemiate mpocTbie U CI0XKHbBIE 33Uy, a TaKXkKe 3a7a4 MOBBIIIEHHONW TPYJHOCTH U BBIIEIATh UX
MaTEMaTHYECKYIO OCHOBY;

pacrio3HaBaTh pa3Hble BUJbI U TUIIBI 337a4;

UCIIOJIb30BaTh pa3Hble KpaTKUE 3alluCUM KaK MOJEIM TEKCTOB CIOXKHBIX 3a7ad M 3ahad
HOBBIIIEHHON CIIOXHOCTH JAJISi IOCTPOEHUS MOMCKOBOM CXEMbl M PELIeHMs 3ahad, BbIOMpPATh
ONTUMAJIBHYIO JUISl pACCMaTPUBAEMOIl B 3a/1aU€ CUTYal[My MOJIEJIb TEKCTA 3a7auu;

pasin4yaTth MOJEIb TEKCTa M MOJENb pELICHHs 3aJayd, KOHCTPYMpPOBATh K OJHOW MOJAEIH
peLIeHUs CIOXKHBIX 337a4 pa3Hble MOJIENIN TEKCTa 3a/]auu;

3HaTh M IPUMEHSATh TPHU ClIocoOa MoMcKa pelieHus 3agad (0T TpeOOBaHUS K YCIOBHIO M OT
yCIIOBHA K TpeOOBaHUIO, KOMOMHUPOBAHHBIN ),

MOJICJIUPOBATh PacCyKJCHMS ITPU MOUCKE PELICHNUs 337a4 C IOMOILbIO I'pad-CXEMBbI;

BBIJIEJISITH 3TAIlbl PEIICHUS 3aJ1a4M U COJIEpKaHNe KaXA0ro ITara;

yMeTb BbIOMpPATh ONTUMAJBHBIA METOJ| PpEIHIeHUs 3a7ayd M OCO3HaBaTh BBIOOp METOAA,
paccMmaTpuBaTh Pa3IMYHbIE METO/Ibl, HAXOAUTh Pa3HbI€ PEIICHUS 33a/1a4M, €CIIM BO3ZMOXKHO;
aHaAJIM3UPOBATh 3aTPYAHEHUS IIPU PEIICHUH 3a/1a4;

BBINOJHATh pa3jIMyHble IpeoOpa3oBaHMsl NPEUIOKEHHOM 3aJlaud, KOHCTPYUPOBATh HOBBIE
3aJlauyl U3 JaHHOM, B TOM 4KClie OOpaTHBIE;

MHTEPIIPETUPOBATh BIUNCIUTEIbHBIE PE3YJIbTAThl B 33/1a4€, UCCIIEI0BATh MTOJIyYEHHOE PELICHHUE
3ajiauy;

U3MEHATH YCIIOBUE 3a/ay (KOJIMYECTBEHHbIE WJIM KAadeCTBEHHbBIE JAHHBIE), MCCIEN0BATh
U3MEHEHHOE ITPe00Pa30BaHHOE;

AQHAIN3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aUMHOIO pAaclOJOXKEHHUs JABYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK ITPH COBMECTHOM JIBXKEHHH (CKOPOCTb, BPEMs, PACCTOSHUE) MPU
pelIeHnH 3a7ay Ha JBW)KEHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIOJIOKHBIX
HaIpPaBJIEHUAX, KOHCTPYUPOBATh HOBBIE CUTYyallUd Ha OCHOBE M3MEHEHHUs YCIOBUH 3aJadd NpHU
JBUKEHHUH T10 PEKE;

HCCIIE0BAaTh BCEBO3MOXKHBIE CHUTyallUM IIPU PEIIEHUM 3aJad Ha JBWKEHUE II0 PEKE,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

pewath pa3sHOOOpa3HbIE 3a/1a4l «HA YaCTH»;

pemartb ¥ OOOCHOBBIBATH CBOE€ pEIlIEHHE 3anay (BBIIEIATH MaTEMaTHUECKYyK0 OCHOBY) Ha
HaXO0’KJICHUE YacCTH YKCIIa U YHUCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0H;
OOBSACHATh UIACHTUYHOCTD 3a/1a4 PAa3HBIX TUIIOB, CBS3bIBAIOIIMX TPU BEIMYMHBI (Ha paboTy, Ha
NOKYIKH, Ha JIBU)KEHHE), BBIIEIATh 3TH BEIMYMHBI U OTHOILEHHUS MEXIy HUMH, IPUMEHATh UX
MU pEIIeHNH 3aja4, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

BJIaAC€Th OCHOBHBIMU METOJaMM PCUHICHUA 3aaa4d Ha CMECH, CIIJIaBbl, KOHIICHTPAIlWUX, UCIIOJIb30BAaTh UX B
HOBBIX CUTyallUAgX IO OTHOHMICHUIO K U3YUCHHBIM B ITPOLECCCE O6y‘ieHI/IH;

pelaTh 3aJa4i Ha MPOIIEHTHI, B TOM YHCIIE, CIOXKHBIE MPOIEHTHl ¢ 000CHOBAHHEM, HCIONIbB3YS
pa3HbIe CITOCOOHI;

peliaTh JOTUYECKHE 3aJa4id Pa3HBIMU CIOCOOAMH, B TOM YHUCIE, C ABYMs OJIOKaMu U C TpeMms
0J10KaMH TaHHBIX ¢ TIOMOIIBIO TAOIUII;
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pemath 3aayd MO0 KOMOWMHATOPUKE M TEOPUUM BEPOATHOCTEH HA OCHOBE HCIOJIb30BAHUS
U3y4EHHBIX METOZI0B U 0OOCHOBBIBATh PELICHUE;

pelaTh HECJIOKHBIE 3a1a41 110 MATEMAaTUYECKON CTaTUCTHUKE;

OBJIQJIETh  OCHOBHBIMM  METOJAaMM  PELICHMs  CIOKETHBIX  3a7auy:  apuUPMETHUUYECKUH,
anreOpandeckuii, mepedop BapuaHTOB, FTEOMETPUUECKUHN, TpadUUeCKUii, IPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3YYCHHBIMH CUTYaLUAX.

B noBceIHEBHOW KU3HU U IIPYU U3YYEHUU APYIUX NPEAMETOB:

KOHCTPYMpPOBaTb HOBBIE I JAaHHOM 3aJa4d 3aJa4yHble CHUTYyallUH C Y4YE€TOM pPEabHBIX
XapaKTEPUCTUK, B YACTHOCTH, IPU PELICHHUM 3aJa4 HAa KOHLEHTPALMU, YYUTHIBATh IIJIOTHOCTh
BELIECTBA; PEIIaTh U KOHCTPYUPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHHUS PEalbHBIX CUTYyallUld, B
KOTOPBIX HE TpeOyeTCsl TOUHBINM BEIYUCIUTENBHBIN pE3yIbTaT;

peuiars 3aJa4y Ha JBUXKEHHE 110 PEKE, PACCMATPUBAsl Pa3HbIE CUCTEMBI OTCUETA;
KOHCTPYUPOBATh 33Ja4uHbIe CUTYallUH, TPUOIKEHHBIE K peaJIbHOM AeWCTBUTEIBHOCTH.

lF'eomeTpusa

7 kiacce
1.I'eomeTpuueckue Gpurypsl.
BbINYyCKHMK Hay4YMTCcA B 7 Kjacce (AJ11 HCM0JIb30BaHUSA B IOBCeAHEBHOW )KU3HU U
o6ecne4eHUA BO3MOKHOCTHU yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
ypPOBHe)
OmnepupoBath Ha 0a30BOM yPOBHE TOHSATHSIMH I€OMETPHUECKUX DUTYD
(Touka, mpsiMasi, OTPE30K, Jy4, YToJl, TPEYTrOJIbHUK, OKPY)KHOCTH );
U3BJICKaTh WHPOPMAILIUIO O TEOMETPHUUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX B IBHOM
BU/JIC;
NPUMEHSTD Ul pEIICHUs 33124 TeOMeTpUYecKre (PaKThl, €CIH YCIOBHS MX TPUMEHEHHUS 3a/1aHbI
B SIBHOU (popme;
pemaTh 3a/1a4M Ha HaXOKJICHHE TEOMETPHUUECKUX BETMYMH 10 00pas3iaM WK allTOPUTMaM.
B noBceiHeBHOM KHU3HU U IPU U3YYCHHUU JIPYTUX TPEJIMETOB:
UCTIOJIF30BaTh CBOKWCTBA T€OMETPUIECKUX (UTYp /ISl PEIICHHUS] THITOBBIX 3a/1a4, BOZHUKAIOUINX B
CUTYallUsX MOBCEIHEBHON KU3HMU, 33124 MPAKTHUECKOTO COJePKAHMUS.
BbINYCKHMK NOJy4YUT BO3MOKHOCTh HAYYUThCS B 7 KJIacce AJis1 o6ecriedYeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiyG/IEeHHOM
YPOBHSAX
Onepuposamv NOHAMUAMU 2eOMEMPUYECKUX Pueyp (MOUKa, NPSIMAs, OMPeE30K, Y, Yo, mpeyeoibHUK,

OKPYIHCHOCIND);

U3BNIEKAMb, UHMEPNPEMUPOSams U NpPeodpPa30euleams UHGOPMAYUI0 0 2eoMempuieckux @Queypax,
NPeOCMAasLenHyl0 Ha YepmenHcax,

NPUMEHAMb 2eomempuieckue Gakmol 05l peuteHus: 3a0ay, 8 Mom yucie, nPeonoiazarouux HecKOIbKO
wWazo8 peueHusl;

Gopmyruposams 8 RPOCMENUUIUX CLYHASX CEOUCMBA U NPUSHAKU (hueyp,

O00KA3bIBAMb 2EOMEMPULECKUE YMBEPHCOCHUSL,

e1a0ems CmaHOapmHoul Kiaccugurayue niockux gueyp (mpeyeoibHuKos).

B noBceHeBHOM KM3HU Y PU M3YUYCHUH JIPYTUX PEIMETOB:
UCNONBL308AMb CEOUCMBA 2eOMEMPUUECKUX uyp 05 peuienus 3a0ad NPaKmuiecKko2o xapakmepa u

3a0a4 U3 CMENCHBIX OUCYUNIIUH.

94



BBINYCKHMK MOJIYYUT BO3MOXKHOCTh HAaYy4YUThCA B 7 KJlacce AJIA yCNelHOoro
NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe

CB00OOJIHO OIEpUPOBaTh I'€OMETPUUYECKUMHU MOHATHAMM (TOYKA, IpsiMasi, OTPE3OK, JIyd, yroil,
TPEYroJbHUK, OKPYKHOCTb) IIPU PELICHUH 33124 U IPOBEIEHUN MAaTEMAaTHUYECKUX PACCYKICHUMN;
CaMOCTOSITENIEHO (POPMYJIMPOBATH OIpPENEIEHUS] TEOMETPUYECKUX (DUTYP, BBIIBUTATH THIIOTE3bI
0 HOBBIX CBOICTBaxX M IPHU3HAKAX I'€OMETPUYECKUX (UTYp U OOOCHOBBIBATH WM ONPOBEPraTh
uX, 0000IIaTh MM KOHKPETU3UPOBATh PE3yJbTaThl Ha HOBBIC KJIACCHl (UTYp, NPOBOJUTH B
HECJIOKHBIX CIy4asx Kiaccupukanuio Guryp (TpeyroabHUKOB) IO pa3IMYHbIM OCHOBAHUSM;
WCCIIEIOBATh  YEPTEXH, BKIIOYas KoMOWHamuu (GUTyp, H3BIEKaTh, HHTEPIPETHPOBATh U
HpeO6pa3OBI)IBaTI) I/IH(i)OpMaHI/IIO, MPEACTABJICHHYIO HAa UCPTCIKAX,

pelaTe 3a/1a4d TeOMETPUYECKOT0 COJEPKaHsI, B TOM YHCIIE B CUTYAIlHsIX, KOT/Ia aJlTOPUTM PEIIeHUs He
ClIelyeT SIBHO W3 YCJIOBHUS, BBIIOJHATh HEOOXOAUMBIC [UIsl PEIICHUS 3aJadd JIONOJHUTEIHHBIC
MTOCTPOCHUSI, HCCIIEIOBATh BOZMOKHOCTh ITPIMEHEHUS TeopeM 1 (OpMYIT [Tl pEIIeHus 3a1ad;

(hOopMyJTUPOBATh M TOKA3bIBATh T€OMETPUICCKHUE YTBEPIKICHUS.

B noBceIHEBHOM KM3HU U IPU U3YYEHUH IPYTUX OPEIMETOB:

COCTaBJISITh C UCIOJIb30BAHUEM CBONCTB r€OMETPUUECKUX QUTYp (TOUKa, MpsiMasi, OTPE3OK, JIyd,
yToJl, TPEYrOJIbHUK, OKPY’)KHOCTb) MAaTEMATUUYECKUE MOJICNIN [l peIIeHHs 3a/1a4 PAaKTUIECKOro
XapakTepa W 3a4a4 M3 CMEXKHBIX JUCLHUIUIMH, HCCIEAOBAaTh IIOJYYEHHBIE MOJACIA U
MHTEPIPETUPOBATH PE3YNIbTAT.

2. OTHOLICHHUA

BbINyCKHMK Hay4HuTcA B 7 Kjacce (A/11 UCNI0JIb30BaHUSA B IOBCEeJHEBHOM KU3HH U
o6ecre4yeHUs1 BO3MOKHOCTH YCNIELIHOr 0 NPOA 0/ KeH!s1 06pa30oBaHUsA Ha 6a30BOM
YPOBHe)

OmnepupoBaTh Ha 6a30BOM ypOBHE NOHSATHSIMH: PABEHCTBO (hHUTYp, paBHBIE (PUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, TAPAJUICIIEHOCTD NPSMBIX, TIEPIEHANKYISPHOCTD MPSIMBIX, YIIIBI MEXKITY
NPSMBIMH, TIEPIICHIUKYIISP, HAKIOHHAS, TIPOCKIIHS.

B noBceaHeBHOM KU3HU ¥ IPU U3YYEHUHU APYTHX MPEAMETOB:

HCIIOJIB30BAaTh OTHOLICHHWA JJI1 PCILICHUS HpOCTeﬁIHHX 3aJa4, BOBHUKAKIIINX B peaanoﬁ JKHU3HU.

BbINYCKHMK NOJy4YUT BO3MO>KHOCTh HAYyYUThCS B 7 KJIacce AJis1 o6ecriedYeHus
BO3MO>KHOCTH yCIIELIIHOTO NPOAO/KEHHSI 06pa30BaHMs Ha 6a30BOM U yI1y6J1€eHHOM

YPOBHSIX
Onepupogamuv NOHAMUAMU: PAGEHCMBO PU2yp, pagHvle hucypbvl, PAGEHCMEO MPEY2OIbHUKOS,

napanierbHOCmb NPIMbIX, NEPREHOUKVAAPHOCHIL NPIAMBIX, Velbl MENCOY NPIMbIMU, NEPREHOUKVIAD,
HAKIOHHAS, NPOEKYUsl, GNUCAHHbIE U ONUCAHHbIE MPEY2OIbHUKU, BRUCAHHbIE U ONUCAHHbLE OKPYICHOCTIU.

B HOBCGHHGBHOﬁ KH3HU U IIPpU U3VUCHUU IPYIUX IIPEIAMETOB.
UCNONB306AMb OMHOUWEHUS 0151 peuteHus 3a0aq, BO3HUKANOWUX 6p€a]le01/7 HCU3HU.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 7 KJaacce aaa ycneurHoro

NpPOAO/KeHUsA 00pa30BaHMA HA YI/1y6GJIEHHOM YPOBHE
BJ'Ia,Z[eTL MOHATHUECM OTHOLICHUS KaK MCTAIIPCAMCTHBIM;

CBOOOJTHO OTIEPUPOBATH TIOHSITHSIMU: PABEHCTBO (UTYp, paBHBIE (PUTYPHI, PABEHCTBO TPEYTOJIHHHUKOB,
[apaJlIeNbHOCTb MPAMBIX, IEPIEHAUKYIAPHOCTD MPSAMBIX, YITIbI MEXAY IPAMBIMU, NEPICHAUKYILAIP,
HAaKJIOHHAs, IIPOEKIINs], BIIMCAHHBIE U ONMCAHHBIE TPEYTOJILHUKY, BIUCAHHBIE U ONIMCAHHBIE OKPYKHOCTH.
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B HOBCGI[HCBHOﬁ JKHW3HU U IIPHU U3YYCHUH APYTUX ITPEAMETOB.
HCIIOJIb30BAaTh OTHOLICHUA JJId IIOCTPOCHUSA U UCCIICIOBAHUA MATCMATUICCKUX MO,Z[GJ'IGﬁ 00BEKTOB

pealbHOM KU3HU.

3.3mMepenusi M BLIYUCIEHHUSA

BbINyCKHMK Hay4YuTCA B 7 KJacce (AJ11 MCN0JIb30BaHUA B IOBCEJHEBHOM »KU3HU U
o6ecne4eHUA BO3MOKHOCTH YCIIELIHOI'0 PO 0/KeHHsl 06pa30BaHUA HA 6a30BOM
YPOBHe)

BBINONHATE U3MEPEHUE UIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C [IOMOILIBIO HHCTPYMEHTOB U1
U3MEPEHUM JUIUH U YIJIOB;

OPUMEHATH (HOpMYITy IEpUMETpa JUIsl TPEYTOJIbHUKA IPU BBIYMCIICHUSAX, KOTJa BCE IaHHBIE
MMEIOTCS B YCJIOBUU B IIPOCTEUIINX CIydasX.

B noBceiHEBHOM JKM3HU U IPU U3YYCHUH JPYIUX IPEIMETOB:

BBIYUCIISITH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUSIX, TPUMEHATH (POPMYIIHI B
IIPOCTEHIINX CUTYalUsIX B IOBCEIHEBHOM JKU3HMU.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 7 KJj1acce aasa obGecnedyeHus
BO3MOZKHOCTH YCIICIITHOI'O NPOAO0/IXKEHHUA OﬁpaBOBaHHﬂ Ha 6a30BOM H erIY6JIeHHOM

YPOBHAX
Onepuposams npedcmagneHuem OAuHbl KaK GeTUYUHOU.

Dopmynuposams 3a0ayu Ha 8bIYUCTIEHUE ONIUH U PEUAmb UX.

B HOBCGHHGBHOﬁ KHM3HHU U ITPpH M3YVUYCHUH JPYTHUX IIPECIAMCTOB!
npoeodumb BbIYUCTICHUA HA MECIMHOCMU,

NPUMEHANY (DOPMYIbL NPU BHIYUCTICHUSIX 8 CMEICHBIX YUeOHbIX NpeOMemax, 8 OKpysicarouelt
OelicmeUmenbHOCHIU.

BBIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 7 Kjacce aas ycneurHoro

Npo/J0/DKeHHs 06pa30BaHUsA HA YIIyG6/I€eHHOM YPOBHe
CBO60,Z[H0 OIICpUPOBATh NOHATHUEM [JIMHA, BCJINYMHA YI'JId KaK BEJIMYMHAMU, CAMOCTOATCIIbHO

(GbopMyIUpOBaTh THIIOTE3bI U IPOBEPATH X TOCTOBEPHOCTS.

B noBce/IHEBHOM KW3HU U [IPY U3YYECHUU APYTUX TPEAMETOB:
CBOOOJTHO OTIEpUPOBATh POPMYJIaMH MIPU PELICHUH 3aj1a4 B JPYTUX YYEOHBIX MPEAMETaxX U MpH

MMPOBCACHUN H606X0,HPIMLIX BBIYKCJICHHUM B peaanoﬁ JKHU3HU.

4.I'eoMmeTpUYeCKHE MOCTPOECHHS

BbINyCKHUK HAy4YUTCA B 7 Kjacce (4J151 UC0/Ib30BaHUA B NOBCEAHEBHOU )KU3HM U
ob6ecreyeHUsA BO3MOXKHOCTH YCIIENIHOT0 NPOJ0/LKEHHUsI 00pa30BaHUA Ha 6A30BOM
yPOBHe)

N300paxaTh TUIIOBBIE MJIOCKHE (PUTYPBI OT PYKH U C TOMOIIBIO HHCTPYMEHTOB.

B HOBC@HHGBHOﬁ JKN3HU U ITPU N3YUYCHUHN APYIUX NIPSIAMCECTOB:

BBITIOJTHATH MPOCTEUIITHE MOCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B pEATbHON KU3HHU.

BbINyCKHMK NMOJIYYUT BO3MO>KHOCTh HAYYUThCS B 7 Kjacce A/ o6ecrneyeHus
BO3MO>KHOCTH YCIELIHOT0 NPOA0/LKEHUsI 00pa30BaHUA Ha 6A30BOM M YIJIyGJIEHHOM

YPOBHAX
H3zo0pascamv ceomempuyeckue hueypvl no meKcmogomy U CUMBOIbHOMY ONUCAHUIO,

c80000HO onepupoeamb YepPpmeNCHbIMU URCMPYMEHMAMU 6 HECIOMNHCHBLX CII)YHUasix,
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BBINONHAMb NOCMPOEHUSL MPEY2ONbHUKOE, NPUMEHSIMb OMOeIbHble MemoObl NOCMPOEHUL YUPKYTIeM U
JIUHEUKOU U NPOB8OOUMb NPOCMeliuiie UCCIe008AHUS YUCLA PeuleHUl,
U3006padicamv munosvie NIocKue Guaypvl ¢ NOMOWBIO NPOCMETUUX KOMILIOMEPHBIX UHCIMPYMEHNO8.

B HOBC@Z[HGBHOﬁ KU3HU U IIPU U3YUYCHHUH APYTUX ITPEAMETOB:
BbINOJIHANb npocmeﬁmue nocmpoeHusl Ha Mecmrocniu, Heobxooumbvle 6p€(1ﬂbH0ﬁ HCU3HU,

oyeHueams pasmepsvl pedalbHvblx 006vekmos OKpyoicarouieco mupa.

BbINyCKHHMK IOJIYYUT BO3MOXKHOCTbh HAYYUThCA B 7 KJIacce AJiA YCIEUIHOro
NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YPOBHe

OnepupoBaTh MOHATHEM HA0OPA HIIEMEHTOB, ONPEACIAIONINX TEOMETPUIECKYIO GUTypy (B
YaCTHOCTH, TPEYTOJIbHUK),

BJIaJICTh HAOOPOM METOJIOB ITOCTPOSHHM TUPKYJIEM U JTMHEUKOM;

IPOBOJUTH aHAJIN3 U PEaJIn30BbIBATh 3TAIlbl PELICHUS 337a4 Ha IOCTPOCHHUE.

B HOBCGI[HCBHOfI JKHW3HU U IIPHU U3YUYCHUH APYTIUX INIPEAMCTOB.

BBINOJIHATH IOCTPOEHUS HA MECTHOCTH;

OLICHUBATh pa3Mephl peabHBIX 00BEKTOB OKPYKAIOMIETO MUPA.

S5.McTopusi MaTeMaTHKH

BbINyCKHMK Hay4YUTCA B 7 KJ1acce (A/11 MCN0JIb30BaHUA B IOBCEHEBHOM »KU3HU U
o6ecne4yeHUA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
ypPOBHe)

OnuceIBaTh OT/ACTBHBIC BBIIAIOIINECS PE3YIIbTAaThl, IOJTYICHHBIC B XOC PA3BUTHS MAaTEMATHKU
KaK HayKH;

3HATh MIPUMEPBI MATEMATUICCKIX OTKPBITHH U UX aBTOPOB, B CBSI3U C OTCYCCTBCHHON U
BcemupHo# ucropueit (Esximn, H.W.JloGaueBckwii);

MOHUMAThH POJIh MATEMATUKH B pa3BuTuu Poccuu.

BbINyCKHHMK NOJIyYUT BO3MOKHOCTb HAYYUThCA B 7 KJ1acce AJi o6ecne4yeHus
BO3MOZKHOCTH YCIIELITHOI'O NPOAO0J/JIZKEHUA 06p330BaHHH Ha 6a30BOM H YI‘JIYGJICHHOM
YPOBHAX

Xapaxkmepuzoeams 6K1a0 8blOAIOUUXCSL MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX
Hay4uvix obaacmel,

NOHUMAmMb POib Mamemamuru ¢ passumuu Poccuu.

BhIMycKHHK MOTYYHT BO3MOKHOCTh HAYYUTHCS B 7 KJIACCE ISl YCIIEITHOTO MPOI0JIKEHHUST 00pa30oBaHus

Ha yriyojaeHHOM ypoBHe [loHMMaTh MaTeMaTHKY KaK CTPOro OPraHW30BaHHYIO CUCTEMY Hay4HBIX
3HaHWH, B YaCTHOCTH BJIa/IETh MPEACTABICHUSIMH 00 aKCHOMAaTHYECKOM MTOCTPOEHUH F€OMETPUU U
NEPBUYHBIMU NPEICTABICHUSMH O HEEBKIMIOBBIX T€OMETPHSIX;

paccMaTpruBaTb MAaTEMATUKY B KOHTCKCTC UCTOPUH PA3BUTHA HUBUIIN3alITUU U HCTOPUH PA3BUTHA
HAayKH, IOHUMATh POJIb MAaTEMATUKH B Pa3BUTUH Poccun.

6.MeToabl MATEMATHKH

BbINyCKHUK HAay4YUTCs B 7 KJ1acce (A1l MCNI0JIb30BaHMSI B IOBCEJHEBHOM )KU3HHU U
oGecneyeHHsI BO3MO>KHOCTH yCHEIIHOT0 NPO/J0/>KeHUsA 06pa3oBaHusA Ha 6a30BOM
yPOBHe)

Br16upaTh noaxoasmuii H3y4eHHbIH MEeTO/T U1 PEeIIeHUs] U3YUYE€HHBIX TUIIOB MaTeMaTHUYECKUX
3ajay;
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[IpuBOAUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEH ACCTBUTEILHOCTH U
IIPOU3BEICHUAX UCKYCCTBA.

BbINyCKHHMK MOJIYYUT BO3MOKHOCTbh HAYyYUThCA B 7 KJlacce AJi o6ecnedeHus
BO3MO>KHOCTH YCIELTHOT0 NPOJ0/KEHUS 00pa30BaHUA Ha 6A30BOM M YIJ1y6JIEHHOM
YPOBHSAX

Hcnonv3zys uzyuennvie memoobl, npo8oouns 00KA3amelbCmeao, GblNOIHANb ONPOsePHCeHe (8
m.4. Memoo om NPoOmMueHoO20);

8bLOUPAMb U3YYEHHBLE MEMOObL U UX KOMOUHAYUU OJIS peuleHUss MameMamu4ecKux 3a0au,
UCNONIL306AMb MAMEeMAMUYecKue 3Hanust 01 ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKpYICaroujel
OelicmeumenbHOCMu U NPOU36e0eHUsIX UCKYCCMBA;

NpUMeHAMb npocmeliuiue npocpamMmuble CpeoCmad U J1eKMpPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl NPU peueHur Mamemamu4eckux 3a0au.

BbINyCKHUK NOJIYYUT BO3MOXKHOCTb HAYYHMThCS B 7 KJIacce JJi yCIelIHOTo
NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe

BJIaIleTI) SHAaHUSAMMU O pa3IMYHBIX METOdaxX 000CHOBaHUS U OITPOBCPIKCHUA MATCMATHYCCKUX
YTBep)K,HeHI/Iﬁ H CaMOCTOATCIIbHO IIPUMCHATD UX;

BJIAACTb HABbIKAMU aHAJIM3a YCJIIOBUSA 3aJa4r U OMPCACICHUA NOAXOAAIUX I PCIICHHUA 3a1a4
M3YYEHHBIX METOJIOB WJIK UX KOMOUHAIIHIA;

XapaKTEPHU30BaATh MPOU3BCACHHUA HCKYCCTBA C YUCTOM MATCMATUUYCCKUX 3aKOHOMepHOCT€I>'I B
MpupoAc, UCIIOJIb30BATb MATEMATHUYCCKUC 3aKOHOMEPHOCTHU B CaMOCTOATCIIbHOM TBOPUYCCTBEC.

l'eomeTpusa
8 kuace

1.T'eomeTpuueckne GUIypbl.

BhINyCKHMK Hay4YuTCA B 8 K1acce (AJ1 MCI0JIb30BaHUA B IOBCEJHEBHOM *KU3HU U
o6ecrne4eHUAA BO3MOKHOCTH YCIIELIHOI'0 IIPOJ0/KeHHs 06pa30BaHUA HA 6a30BOM
ypPOBHe)

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUAMHU F€OMETPUUYECKUX QUTYp (MHOTOYTOJIbHUK,
YeThIPEXyroJIbHUK, apalieNorpaMM, IPSMOYTOJIbHUK, pOMO, KBaipat, Tpaneuus);

U3BJIEKATh HH(OPMALIMIO O TEOMETPUUECKHX (PUTypax, IPEICTaBICHHYIO Ha YEPTEKax B IBHOM
BU/IE;

NPUMEHSITh JUIsl pEIIeHUs 3a]1a4 FreoMeTprueckne (hakThl, €CIU YCIOBUS UX PUMEHEHUS 3a1aHbI
B SIBHOU (opMe;

pemaTh 3a/1a4i Ha HaX0XK/IeHHE T€OMETPUYECKUX BEJTMYHH [0 00pa3liaM WM aIrOpUTMaM.

B noBceIHEBHOM JKM3HU U IPU U3YYEHUH JPYIUX IPEIMETOB:

HCIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX QUTYp JUIsl pEIICHUs TUIIOBBIX 3a/1a4, BOSHUKAIOUIUX B
CUTYalUsX MIOBCEJHEBHON KU3HU, 3a1a4 IIPAKTHUECKOTO COACPKAHUS.

BI)IHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 8 K1acce aJis ob6ecnedyeHus
BO3MOZKHOCTH YCII€LITHOI'O NPOAO/JI?)KEHUA o6pa303a1—mﬂ Ha 6a30BOM M YI‘J'IY6J1€HHOM

YPOBHSAX
Onepupoeamuv NOHAMUAMU 2e0MEMPUYECKUX ueyp (MHO20Y2ONbHUK, YeMbIPEX)20NbHUK,

RApaiienocpamm, NPAMoOY2oibHUK, pomo, Keaopam, mpaneyus);

U3BNIEKAMb, UHMEPNPEMUPOBAMD U NPEOOPAZ08bIBAMb UHDOPMAYUIO O 2eOMEeMPUYECKUX hucypax,
npeodCmasienHyio Ha Yepmexncax;

NPUMEHAMb 2eoMempuyeckue Qaxmol 0is peuieHus 3a0ay, 8 Mmom Yucie, RPeonoadeauux HeCKOIbKo
wazo8 peuteHusl;
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Gopmynuposame 8 npocmenuiux CIyuasx coUCmMaa U NPUsHaKu gueyp;
00KA3bIBAMb 2e0MEMPULECKUe YIMBEPICOCHUSL,
61a0emsb CMaHOapmHOU Kiaccupurayueil niockux gueyp (mpey2oibHuKo8 u 4emulpexy20ibHUKos).

B noBce/1HEBHOW KU3HU U NIPU U3YYEHUU APYIUX NPEAMETOB:
UCNONb308AMb CEOUCMBA 2e0MEMPUHECKUX (Pucyp Osi pewenus 3a0a4 NPaKmu4ecKko20 Xapakmepa u

3a0a4 U3 CMENCHBIX OUCYUNTIUH.

BBINYCKHMK NOJYYUT BO3MOKHOCTh HAyYUThCA B 8 KJ1acce AJisl yCHEeIIHOT 0
NPOJ0/LKEeHUA 06pa30BaHUA HA YI1y6/IeHHOM YpOBHe

CB0060HO ONEPUPOBATH FTEOMETPUUESCKUMH MOHATHAMY TPU PEIICHUH 33/1a4 U TPOBEICHUH
MaTEeMaTHYECKUX PaCCyKIACHUI;

CaMOCTOSITENILHO (hOPMYITUPOBATH ONPEIEICHUS T€OMETPUYECKUX (PUTYP, BBIABUTATH TUTIOTE3BI
0 HOBBIX CBOMCTBAaxX M NPU3HAKaX reOMETPUUYECKUX (PUTYp U 0OOCHOBBIBATH WJIM OIPOBEPraTh
uX, 00001aTh I KOHKPETU3UPOBAThH PE3yabTaThl HA HOBBIE KIIacChl (pUTyp, TPOBOIUTH B
HECJIOKHBIX CITydasx KiaccuuKanuio GUryp rmno pa3imaHbIM OCHOBAHUSM;

WCCIIEIOBATh YePTEXKH, BKITIOYast KOMOWHAITMH (QUTYp, H3BIIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBATh HH(POPMAIIHIO, MTPEICTABICHHYIO Ha YePTEKaX;

peraTh 3a1a4l FreOMETPUYECKOT0 COIEPKAaHUs, B TOM YUCIIE B CUTYALUsIX, KOIJa alrOPUTM PEIIeHHUs HEe
CIIEIyeT SIBHO W3 YCIOBHSI, BBIITOTHITH HEOOXOMMBIE AJISl pEIICHHS 3aauy JOTIOJHUTEbHBIC
MOCTPOCHUS, HCCIIEA0BATh BO3MOXKHOCTh IPUMEHEHHUS TEOpeM U (HOPMYJI AJIs peLeHHs 3a1a4;

(hopMyJTUPOBATh M OKA3bIBATh T€OMETPUICCKHUE YTBEPIKICHUS.

B noBceIHEBHOM JKM3HU U IPU U3YYECHUH JPYTUX IPEIMETOB:

COCTABIIATH C UCIIOJIB30BAHNEM CBOMCTB reOMETPUIECKUX (PUTYp MAaTEMAaTUIECKUE MOZICITH JIJIs
peLIeHus 3a/1a4 IPAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEKHBIX IUCLIUILINH, UCCIEA0BATh
IIOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YiIbTaT.

2.0THOLIEHNS

BbInyCKHMK Hay4YuTcA B 8 Kj1acce (4J151 UCN0/1b30BaHUSA B NOBCEAHEBHOM »KM3HU U
ob6ecre4yeHUsA BO3MOXKHOCTH YCIIENIHOT0 NPOJ0/LKEeHHUsI 00pa30BaHUA Ha 6a30BOM
YpPOBHe)

OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMU: PABEHCTBO (DUTYD, paBHBIE (PUTYPBI, PABEHCTBO
TPGYFOJII)HI/IKOB, HapaJ'IJ'IeJ'II)HOCTI) pr[MI)IX, HepHCH}lI/IKYJ'ISIpHOCTI) pr[MI)IX, YTJIbL MC)KI[y
NPSIMBIMU, TIEPIICHANKYIISP, HAKIIOHHAS, TTPOSKIIUS.

B HOBCGI[HGBHOﬁ JKNU3HU U ITPU N3YUYCHUH APYIUX IMIPESIAMETOB:

HUCIIOJIB30BATh OTHOILICHUS JJIs1 peH_IeHI/IH HpOCTei/'IHIHX 3aJ1a4, BOBHUKAKIIUX B peaanoﬁ KHU3HU.

BbINyCKHHMK NOJIyYUT BO3MOKHOCTbh HAYyYUThCA B 8 KJ1acce AJi o6ecniedyeHus:
BO3MO>KHOCTH YCIIELIHOI0 NPOA0/LKEeHUs 00pa30BaHUA Ha 6A30BOM M YIJ1yGJIEHHOM
YPOBHSIX

Onepuposamv NOHAMUAMU: PABEHCME0 (Pucyp, pasuvie puzypul, paseHCMBE0 Mpey20IbHUKOS,
napanierbHOCmy NPAMbIX, NePNEeHOUKVIAPHOCIb NPAMBIX, V2lbl MENCOY NPAMBIMU,
nepneHOUKYIAp, HaKJIOHHAs, NPOoeKyusl, nooooue uyp, nodoobHbvie hucypsl, NOOOOHBLE
mpey20bHUKU, 6NUCAHHbIE U ONUCAHHbIE YeMbIPEXY20lbHUKY, BNUCAHHbIE U ONUCAHHbLE
OKPYIHCHOCIU,

npumensmos meopemy Daneca u meopemy 0 NpONOPYUOHATILHLIX OMPE3KAX NPU peuieHul 3a0ad;
Xapakmepu3o8ams 83aUMHOE PACHOLONHCEHUE NPAMOLL U OKPYAHCHOCIU, O8YX OKPYICHOCHELL.
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B HOBC@I[HGBHOﬁ JKHW3HU U IIPHU U3YYCHUHN APYTUX IPEAMCTOB.
UCNONB308AMb OMHOUEHUS OJIs1 peutleHus 3adalt, BO3HUKANOWUX GpeaﬂbHOﬁ IHCU3HU.

BbINYCKHMK NOJY4YUT BO3MOKHOCTh HAyYUThCA B 8 KJ1acce AJisl yCIENIHOTO

NPOJA0/LKEHUA 06pa30oBaHUA Ha YI1y6/J1eHHOM YpOBHe
BJ'Ia,I[CTL IIOHATHEM OTHOIICHUA KaK METAITPEAMCTHEIM,

CBOOOHO OTIEPUPOBATH MOHATHUAMH: PABEHCTBO (QUTYp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTOJIHHHUKOB,
HapauIeIbHOCTh MPSMBIX, TIEPIICHIUKYIIIPHOCTD NPSIMBIX, YTIIBI MEXKTy IPSIMBIMH, TEPIICHANKYIISP,
HaKJIOHHAs1, TPOEKIHs, HoAooue Guryp, noJo0HbIe GUTypHl, TOJA0OHBIE TPEYTOJILHUKH;
UCIIOJIb30BaTh CBOMCTBA MOJAO0HS U paBeHCTBa (PUTYp NP peIIeHUH 3aa4.

B HOBCCZ[HGBHOﬁ KU3HU U IIPU U3YUYCHHUH APYTUX ITPEAMETOB:
HCIIOJIB30BaTh OTHOLICHUA JJI IIOCTPOCHUA U UCCIIEA0OBaHNA MAaTEMATHICCKUX Mojieaeii 00bEKTOB

pealbHON KU3HU.

3.U3mepenusi U BbIYUCICHHUS

BpINyCKHMK Hay4YuTCcA B 8 Ki1acce (AJ11 MCN0JIb30BaHUA B IOBCEAHEBHOM XKU3HU U
o6ecrne4yeHUA BO3MOKHOCTH YCIIELTHOI'0 IIPOJ0/KeHHs 06pa30BaHUA Ha 6a30BOM
YPOBHe)

BBINONHATE U3MEPEHUE JUINH, PACCTOSIHUN, BEJIMUUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB U1
WU3MEPEHUM JUIUH U YIJIOB;

OPUMEHSATH (HOPMYJIbI IEPUMETPA, IUIOIIAH NIPU BHIYUCIEHUAX, KOTa BCE JaHHbIE UIMEIOTCS B
yCIIOBUU;

npuMeHsTh TeopeMy [Iudaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOILEHUS [ BBIUMCIICHUS
JUIMH, PacCTOSHUH, IUIOIIAAECH B IPOCTEHIINX CIIyqasiX.

B noBceiHEBHOM JKM3HU U IPU U3YYECHHUH JPYTUX IPEIMETOB:

BBIYMCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IUIOMAAN B IPOCTEHUIINX
cllyyasix, IpUMEHATh (POPMYJIbl B IPOCTEHIINX CUTYAIUSAX B IOBCEAHEBHOM KHU3HH.

BbINyCKHHMK NOJyYUT BO3MOKHOCTbh HAYyYUThCA B 8 Kj1acce AJis1 o6ecniedyeHus:
BO3MO>KHOCTH YCIIELIHOT'0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM M YIJ1y6JIEHHOM

YPOBHAX
Onepuposams npedcmasneHusimMu o Oaune, niowaou kax eeaudunamu. lpumensmo meopemy Iugpazopa,

@opmynbl RIOWAOU NPU PeUleHUU MHO2OUA208bIX 3a0aY, 8 KOMOPbIX He 6ce OaHHble NPeOCHABIEeHbl SIGHO,
a mpebylom bluuCIeHUl, Onepuposamsy boee WUPOKUM KOAUUECEOM POPMYN OIUHbL, NAOUAOU,
BbIYUCTAMNb XAPAKMEPUCTIUKY KOMOUHAYULL (pu2yp (OKPYICHOCIEU U YembIPeX)20IbHUKOB) GbIYUCTAMb
paccmoanus medxcoy gueypamu, npuUMeHams mpucoHomempuiecKue opmyvl 0ia ubluUCIeHUll 8 boaee
CTIOJACHBIX CLYHASX, NPOBOOUMb BbIYUCTIEHUS HA OCHO8E PAGHOBENUKOCIU U PABGHOCOCMABNIEHHOCU,
dopmynuposams 3a0a4u Ha 8bINUCIEHUE ONUH, NIOWAOeN U peulams UX.

B HOBCGI[HCBHOﬁ KHM3HU U IIPpU U3YVUYCHUU IPYIUX IIPEIAMCETOB:
npoeodumb BbIYUCTIEHUSL HA MeCMHOoCMmU,

NPUMEHAMY (DOPMYIbL NPU BBIYUCTICHUSIX 8 CMEICHBIX YHeOHbIX NpedMemax, 8 OKpyicarouel
OeliCmeUmenbHOCHIU.
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BBIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 Ki1acce aas ycneurHoro

NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe
CBOGOI[HO OIICpUpPOBATH NOHATHUAMU JJIMHA, IIJIOIAaAb, BEJIMYMHA yIJla KaK BEJIMYMHAMH, UCIIOJIb30BaTh

PaBHOBEIUKOCTh U PABHOCOCTABJICHHOCTD IIPU PEIICHUU 3a/1a4 Ha BBIUKCICHUE, CAMOCTOSITEIEHO
MOJTy4aTh M UCTIOJIB30BaTh (DOPMYIIBI IS BBIYMCICHUI TUTOIIA e GuUryp, CBOOOHO OTIEPUPOBATh
MIIPOKUM HaOOpoM (HOpMyIT Ha BEIYHCIICHIE MTPH PEIICHIH CIOXKHBIX 3a/1a4, B TOM YHCJIe U 337ad Ha
BBIYMCJICHUE B KOMOWHAIUSIX OKPY>KHOCTH U TPEYTOJbHUKA, OKPYKHOCTH M YETHIPEXYTOIbHHKA, & TAKXKE
C IpUMEHEHNEeM TPUTOHOMETPHH;

CaMOCTOSTENHHO (hOPMYITHPOBATH TUIIOTE3HI M MTPOBEPSITHh UX IOCTOBEPHOCTD.

B noBce/IHEBHOM KU3HU U [IPU U3YYECHHUU JAPYTUX IPEAMETOB:
CBOOOHO OTIEpUPOBATh GOPMYJIaMH MIPU PELICHUH 3a7a4 B JPYTUX YUeOHBIX MPEeAMETaxX U MpH

MIPOBEICHUH HEOOXOAMMBIX BEIUYUCIICHUN B peaTbHOM KU3HH.

4.I'eomeTpuYecKue NOCTPOCHUS

BbInyCKHMK Hay4YuTcA B 8 K1acce (A/11 MCN0JIb30BAHUA B IOBCEAHEBHOM »KMU3HU U
o6ecrne4eHUA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

N300paxaTh TUIIOBBIE IIJIOCKHE (PUTYPBI OT PYKH U C TOMOUIbIO HHCTPYMEHTOB.

B noBceIHEBHOM KU3HU U IPU U3YYCHUU JPYTHX MPEAMETOB:

BBITIOJIHATH HpOCTGﬁHIHC MOCTPOCHUA HA MCCTHOCTH, H€O6XOZII/IMI>I€ B peam)Hoﬁ JKU3HU.

BBIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 Ki1acce aas obGecrneYyeHus
BO3MOZKHOCTH YCIIELTHOI'O NPOAO0J/IZKEHUA 06pa30BaHHH Ha 6a30BOM YI‘JIY6JIeHHOM

YPOBHAX
Hzo0pascamv ceomempuyeckue hueypvl no meKcmogomy U CUMBOIbHOMY ONUCAHUIO,

CB000OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHNAMU 8 HECLONCHBIX CLYHAsX,

BbINONIHAMb NOCMPOCHUST YeMbIPEXY20TbHUKOS, NPUMEHSIMb OMOENbHble Meno0bl HOCMPOEHUL YUPKYIeM
U uHelKol (OeneHue ompeska Ha N pasHulx yacmell, OelleHue OmpesKa 8 NPONnoPYUOHAIbHOM
OMHOUIEHUL) U NPOBOOUNMb RPOCMEUIUE UCCAEO08ANHUSL YUCTA PeUleHUlL;

U306padicamv munosvie NIOCKUe Gueypvl ¢ NOMOUBLIO NPOCMEUUUX KOMNbIOMEPHBIX UHCIPYMEHMOS.

B HOBCGI[HGBHOﬁ KH3HU U IIPpU U3VUCHUU JPYIUX IIPEIAMCETOB.
BbINOJIHANMb npocmeﬁwue nocmpoOeHusl Ha MeCmHoCmu, Heobxooumble 6peaJZbHOZZ HCU3HU,

oyeHueantb pasmepsvl pedalbHblx 006vekmos OKpyotcarouieco mupa.

BbINYCKHHMK NOJIYyYUT BO3MOXKHOCTh HAYYUThCA B 8 KJ1acce /1 yCEeLHOI0
NPOAOKEeHUs] 06pa30BaHUA Ha YyI1y6G/IeHHOM YPOBHeE

OnepupoBaTh MOHATHEM HAOOPa HJIEMEHTOB, ONPEACISIONINX T€OMETPUIECKYIO PUTYpPY,
BJIa/I€Th HAOOPOM METOJIOB MOCTPOEHU I LIMPKYJIEM U JIMHEUKOM;

IIPOBOJUTH aHAJIU3 U PEAIM30BBIBATh HTAIIbl PEIICHUS 3a/1a4 Ha [IOCTPOCHHUE.

B HOBCGHHGBHOﬁ KHW3HU U IIPpU U3VUYCHUU IPYIUX IIPEAMETOB:

BBIIIOJIHATH [IOCTPOCHUS HA MECTHOCTH;

OLICHUBATh pa3Mepbl peajJbHbIX 00BEKTOB OKPYXKAIOIIEr0 MHUpA.

5.I'eomeTpuyeckue npeodpa3oBaHusi
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BbInycKHUK HAy4YuTCA B 8 Kj1acce (4151 MCNIO/Ib30BaHMS B IOBCEeJHEBHOM )KM3HU U
oGecneyeHHsI BO3MOXKHOCTH yCHEIIHOT0 NPOJ0/>KeHUsA 06pa3oBaHusA Ha 6a30BOM
yPOBHe)

Crpouts purypy, CHMMETPUUHYIO JAaHHOH (PUType OTHOCUTENBHO OCH U TOUKH.

B noBce1HeBHOM JKM3HU U IIPH U3YYCHUU IPYTHX OPEIMETOB:

pacro3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYKAIOIIEM MHPE.

BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAYy4YUThCS B 8 Kiiacce A/ o6ecnieyeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHMs1 06pa30BaHUA HA 6a30BOM U yrjiyG/IEHHOM
YPOBHAX

Onepupoeamv NOHAMUAMU CUMMEMPUL, NPeoOPA3068anUs NOO0OUS, 61A0emb NPUeMamu
nocmpoenus pueyp ¢ UCNoIb308aHUeM NPeodPaA308aHUll NOO0OUS, NPUMEHIMb NOTYYEHHbIE
3HAHUSA U ONBIM NOCMPOEHUL 8 CMENCHLIX NPEOMemax U 8 PeaibHblX CUMYAYUAX OKPYIHCAIOUe20
mupa,

cmpoumsv uzypy, no00OHYI0 OAHHOU, NOIL308AMBCIL CEOUCMBAMU NOO0OUsL 0151 000CHOBAHUS
ceolicme ghueyp;

NPUMEHAMb CEOUCBA CUMMeEMPUU OJisl NPOBEOEHUs. NPOCeUX 0O0CHOBAHULL CBOUCE puzyp.
B noBceIHEBHOM KU3HU U IPU U3YYCHUU JPYTHX MPEJAMETOB:

NPUMEHAMb CEOUCNEA CUMMEMPUU U NPUMEHAMb NOO00Ue OJisL NOCMPOEHUT U BbIYUCTEHU.

BBIHYCKHHK MOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 Ki1acce aas ycneurHoro

MPOJ0KEHHA 06pa30BaHUA Ha YI/IyGJIEHHOM YPOBHE
OnepupoBaTh CUMMETPHUCH 1 TIpeoOpa3oBaHUeM MO00US KaK METAPEAMETHBIMUA TOHATHAMMU;

OTIEpUPOBATH MOHATHEM CUMMETPHH U ITPe00pa3oBaHus MOA00Ms Isi 000CHOBaHUH, CBOOOHO BIaETh
npreMaMy TOCTPOSHUsI QUTYP C TOMOIIBI0 CHMMETPHH;

HCIIOJIb30BaTh CBOMCTBA CHMMETPHH U IPeoOpa3oBaHus OA00MS IS TPOBEICHUSI 00OCHOBAHUS U
JIOKA3aTeNbCTBA YTBEP)KACHUH B TEOMETPUH U JPYTHX y4EOHBIX MpeMeTax;

MIOJIb30BaThCS CBOMCTBAMH CHMMETPHUH U PeoOpa30oBaHusl OI00US IIPH PEICHUH 3ajad.

B HOBCGHHGBHOﬁ KHM3HHU U ITpH M3YVUYCHUHN JPYIHUX IIPCIAMCTOB!
MIPUMCHSATDH CBOMCTBa CUMMCTPHHU U IPUMCHATDH HOILO6I/IG JUIA HOCTpOGHI/Iﬁ Y BBIYUCJICHHIA.

6.BeKTOpbl H KOOPpAMHATHI HA IIJIOCKOCTH

BbINyCKHMK Hay4YuTCcA B 8 K1acce (A/11 MCNOJIb30BaHUA B IOBCEAHEBHOM »KU3HU U
o6ecrne4yeHUsA BO3MOKHOCTH yCNELIHOI0 NPOJ0/HKeHHs1 06pa30BaHUA Ha 6a30BOM
YPOBHe)

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA
Ha YUCIIO.

B HOBCGI[HGBHOﬁ JKN3HU U IIPU U3YUCHUUN APYTUX NPSCAMCECTOB:

MCIIOJIb30BATh BEKTOPHI 7S PEIIeHHsI MPOCTEHIIINX 3a]]a4 Ha ONpeAeNieHHe CKOPOCTH
OTHOCUTCIIBHOT'O IBUXXCHUS.

BbINYCKHMK NOJYy4YUT BO3MOKHOCTh HAyYUThCS B 8 K1acce AJis1 o6ecniedyeHus
BO3MO>KHOCTH yCIIELIIHOTO POAO/KEHHSI 06pa30BaHMs HA 6a30BOM U yI/1y6GJ1€HHOM

YPOBHSAX
Onepupoeamb NOHAMUAMU 6EKMOp, CYMMA, pA3HOCNb 6EKMOPOE6, np0u3eedeﬂue 6EKMopa HA 4ucio,

BbINOJIHAMb OCUCMBUsL HAO eexkmopamu (CJZOO!C@HM@, ebliumanue, YMHOMNCEHUE HA '{uCJZO), npumeHAims
nojlyd4ernnsvle 3HaHus 6 dm3ul<e;
NPUMEHANb 6EKNOPbL ons PpeulerHus ceomempudecKux 3a0ay Ha 8blYUCTCHUE OJZUH, yenoe.
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B nioBcenHeBHOW KU3HU U TPU U3YUYECHUHU JAPYTUX NPEAMETOB:
UCNONIL306AMb NOHAMUSL BeKMOPA 01 peeHus 3a0ay no gusuxe, ceoepaguu u opyeum y4eOHvim

npeomMeman.

BLIHYCKHHK MOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 Kiacce aas ycneurHoro

NpPOAO/IKEHMSI 06pa30BaHMs HA YT/IyGJI€HHOM YPOBHE
CBO6OI[HO OICpUPOBATH NOHATHUAMHA BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, IIPOU3BCACHUEC BCKTOPA HA

YHCIIO;

BJIQJICTh BEKTOPHBIM METOJIOM Ha IUIOCKOCTH JIJIsl PELICHUS 3a]]a4 Ha BHIYUCICHUE U JOKA3aTEIbCTBA;
BBITIOJTHSITH C TIOMOIIBI0 BEKTOPOB JI0KA3aTEIbCTBO H3BECTHBIX €My T€OMETPUUECKUX (haKTOB (CBOMCTBA
CpeIHUX JIMHAN, TEOPEM O 3aMeUaTeIbHBIX TOYKAX M T.I1.) ¥ MOJy4aTh HOBBIE CBOWCTBA H3BECTHBIX

¢buryp.

B HOBCGI[HCBHOﬁ JKHW3HU U IIPU U3YUYCHUH APYIUX NIPEAMCTOB.
HCIIOJIb30BATh MOHATUC BEKTOPA JJI pEIICHU 3a1a4 110 (1)I/ISI/IKC, reorpa(bm/l u Apyrum y‘Ie6HI)IM

MpeIMeTaMm.

7.UcTopusi MaTeMaTHKH

BpINyCKHMK Hay4YuTcA B 8 Ki1acce (AJ11 MCN0JIb30BaHUA B IOBCEAHEBHOM XKU3HU U
o6ecrne4eHUA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

OnucelBaTh OTAEIBHBIEC BBIIAIOIINECS PE3YJIbTAThI, IOJTYYCHHbIE B XO€ Pa3BUTUS MaTEMaTHUKU
KAaK HayKH;

3HATh IPUMEPBI MaTEMaTHUECKUX OTKpBITUH U ux aBTopoB (IIudarop, Panec), B cBs3uU C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;

IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccun.

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 8 KJ1acce AJi1 o6ecniedyeHus:
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1y6GJIEHHOM
YPOBHAX

Xapakmepusoeamb 8KIA0 6b10aiou;uxc;z mamemamukoes 6 paseumue mamemamuKku U UHbLX
HayyYHbIX 0Oaacmell;

NOHUMAMb POJIb MAmMeMamuKu 6 paseumuu Poccuu.

BI)IHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 8 K1acce a5 ycneurHoro

NPOAO/)KEeHUsA 00pa30BaHMUA HA YI1y6GJIEeHHOM YPOBHE
ITornmars MaTeMATHKY KaK CTPOro OpraHM30BaAHHYIO0 CUCTEMY HAayYHBIX 3HaHPII>i, B 4aCTHOCTH BJIaACTh

MMpeACTaBJICHUAMUA 00 aKCHOMAaTHYECKOM MMOCTPOCHNU I'COMETPUHN U NICPBUYHBIMU ITPEACTABIICHUAMUA O
HECBKIIMAOBBIX TCOMCTPUAX]

paccMaTpruBaTb MAaTEMATUKY B KOHTCKCTC UCTOPUH PA3BUTHA HUBUIIN3alITUU U HCTOPUH PA3BUTHA
HAayKH, IOHUMATh POJIb MAaTEMATUKH B PAa3BUTUH Poccun.

8.MeToabl MAaTEMATUKHU
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BbINyCKHUK Hay4MTcA B 8 Ki1acce (A/11 UCNI0JIb30BaHUSA B IOBCEeJHEBHOM KU3HH U
o6ecned4eHUA BO3MOKHOCTH YCIIEIITHOI'0 PO 0/DKeHH 06pa30BaHUA Ha 6a30BOM
yPOBHe)

Br16upath noaxoasmuii n3yd4eHHbIH METO ISl pEIIEHUS U3YYEHHBIX TUIIOB MATEMAaTUYECKUX
3ajad4;

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH JEHCTBUTEILHOCTH U
IIPOU3BENICHUSAX UCKYCCTBA.

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 8 KJ1acce AJi1 o6ecrniedyeHus:
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUS 00pa30BaHUA Ha 6A30BOM M YIJ1y6GJIEHHOM
YPOBHSX

Hcnonv3zys uzyuennvie memoobl, nposoounv 00KA3amenbCmeo, blNOJHAMb ONPOSEPHCEHUE,
8b10UPaAMb U3YHEHHbIE MEeMOObl U UX KOMOUHAYUU OISl peuleHlss MameMamuyeckux 3a0a4;
UCNONIL3068AMb MAMEMAMUYECKUe 3HAHUSL O ONUCAHUSL 3AKOHOMEPHOCMET 8 OKPYICalouiell
oelicmeumenbHOCmu U NPOU3BE0EHUAX UCKYCCMEA,

NPUMEHAMb Npocmeluiue nPocPaAMMHbLe CPEOCMEA U IJIeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemul NPU peueHur Mamemamu4eckux 3a0au.

BbINYCKHMK NMOJIyYUT BO3MO>KHOCTh HAyYUThCS B 8 K1acce AJisl yCHEeUIHOTO
NpoAOKEHUsSI 06pa30BaHUA Ha YI/IyGJIEHHOM YPOBHE

Biiazets 3HaHUSAME O PA3IMUYHBIX METOaX OOOCHOBAHHUS M OMPOBEPIKEHHSI MATEMATHIECKUX
YTBEPKJICHUM M CAMOCTOSTENBHO IIPUMEHATD HX;

BJIaJICTh HABBIKAMH aHAIIU3a YCJIOBHUS 3a/1aud U ONPEACICHHUS MOIXOAIINX IS PEIICHHUS 3a/1a4
HN3YUCHHBIX METOA0B HUJIU UX KOM6I/IHalll/H>'I;

XapaKTepHU30BaTh MPOU3BEACHUS UCKYCCTBA C YUETOM MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIC, UCTIOIH30BATh MATEMATHYCCKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.

l'eomeTpusa

9 knace
1.T'eomeTpuueckue Gpurypsbl.
BbINNyCKHUK HAay4YuTCA B 9 Kj1acce (4J151 UC0/Ib30BaHUA B NOBCEAHEBHOU YKU3HM U
o6ecrne4yeHUsA BO3MOKHOCTH yCNELIHOT0 NPOJ0/HKeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)
OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU T€OMETPUUYECKUX PUTYp;
W3BJICKATh HH(POPMAIHIO O TEOMETPUIECKUX (QUTYpax, MPEICTABICHHYIO HA YePTEk,aX B IBHOM
BUJIE;
MIPUMEHSTD ISl PEIICHUS 3a/1a4 TEOMETPUUYECKUEe (DAKTHI, €CITU YCIOBUS UX TIPUMEHEHUS 3a]1aHbI
B SIBHOH (opMe;
pemaTh 3a/1a4l Ha HaX0XK/IEHUE T€OMETPUYECKUX BEJTMYMH [0 00pa3liaM WM aIrOpUTMaM.
B noBceHEeBHOM KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:
MCIIOJIH30BaTh CBOMCTBA FT€OMETPUUECKHUX (DUTYp JIJISl pEIICHUs TUTIOBBIX 3a/a4, BOSHUKAIOIIHUX B
CUTYalHsIX TOBCEIHEBHOM KU3HU, 3a/1a4 ITPAKTUYECKOTO COJIEPIKAHMUS.

BbINyCKHMK NMOJIYYUT BO3MO>KHOCTh HAYy4YUThCS B 9 Kjiacce A/ o6ecrieyeHus
BO3MO>KHOCTH YCIELIHOT0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM H YIj1yGJIEHHOM

YPOBHSAX
Onepupoeamv ROHAMUAMU 2e0MEMPULECKUX Queyp;

U361€KAMb, UHMEPNPEMUPOBAMD U NPeobPA306bIBAMb UHDOPMAYUIO O 2e0MEMPUYECKUX ueypax,
NPeOCMasienHylO Ha Yepmedncax;
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NPUMEHSAMb 2eoMempuyeckue Gakmol Ol peuleHus: 3a0ay, 8 Mom Yucie, nPeonoId2auux HeCKOIbKO
wazo8 pewieHus,

Gopmyruposams 8 RPOCMeENUIUX CLYHASX CEOUCMBA U NPUSHAKU ueyp;

00KA3b18aMb 2e0MeMpUiecKue YmeepiHcOeHus,

61a0emsv CIaHoapmHoll Kiaccupurayuel nI0CKUx uayp (mpey2oavbHuKo8 U Yemulpexy2oibHUKos).

B nioBce1HeBHOW KU3HW U IPU U3YYECHUHU JAPYTUX NPEAMETOB:
UCNONBL308AMb CEOUCMBA 2e0MEMPUUECKUX hu2yp Ol peuteHus 3a0a4 NPAKMUYecKo20 Xapakmepa u

3a0a4 U3 CMENCHBIX OUCYUNTIUH.

BbINyCKHUK NOJIYYUT BO3MOXKHOCTb HAYYMThCS B 9 KJjlacce JAJis yCIeNIHOro
NPOJ0/LKEHUA 06pa30BaHUA HA YIy6/IeHHOM YPOBHe

CB000IHO onIEpUpPOBAaTh FEOMETPUUECKUMHU MTOHATUSIMU IIPU PELIEHUH 33]1a4 U [IPOBEICHUHN
MaTeMaTHYCCKUX paccy;xz[eHHﬁ;

CaMOCTOSITENILHO (HOPMYITUPOBATH ONPEICICHUS TEOMETPUYECKHIX (DUTYP, BBIABUTATh TUIIOTE3BI
0 HOBBIX CBOMCTBAax M IMpHU3HaKaX rcOMCTPHIYCCKUX (I)I/Il"yp 1 000CHOBBIBATh MIIH OIIpOBEPIraTb
uX, 00001IaTh I KOHKPETU3UPOBATH PE3yIbTaThl HA HOBBIE KIIacChl (PUTYp, TPOBOIUTH B
HCECJIOKHBIX ClIydasX KJ'IaCCI/I(i)I/IKaI_II/IIO (bnryp 110 pa3JIMYHbIM OCHOBAHUAM;

WCCIIEIOBATh YePTEXKH, BKITFOUAss KOMOWHAITNH (UTYp, H3BIIEKATh, HHTEPIPETUPOBATH U
MpeoOpa3oBEIBATH MHGOPMAIIHIO, TTPEICTABICHHYIO Ha YepTekax;

peliaTs 3a4a4d FeOMETPUYECKOr0 COAEPIKAHNUSA, B TOM YUCJIE B CUTYyalUsAX, KOTJa aITOPUTM PELLICHHs HE
CIIEIyeT SIBHO W3 YCIIOBHSI, BBIITOTHITH HEOOXOJUMBIE JJISl peIICHHS 3a1a4H JOTOJTHUTEbHBIE
MIOCTPOCHUS, UCCIIEIOBATh BO3MOKHOCTh MPUMEHEHHUSI TEOpeM U (GOPMYII IS pelIeHHs 3a1a4;

(hopMyJTUPOBATh M TOKA3bIBATh T€OMETPUICCKHUE YTBEPIKICHUS.

B HOBCGI{HGBHOﬁ KHU3HHU U IIPHU U3YYCHHUHN APYTUX MPEAMCETOB!

COCTaBJIATH C MCIIOJIBL30BaHUEM CBOMCTB TCOMCTPUUICCKUX CI)I/Ipr MAaTEMATHYCCKUEC MOACIIN AJISA
PEIICHHMA 3a4a4 MPAKTUYCCKOr'0 XapaKTepa 1 3a1a4 U3 CMECKHBIX OTUCHHUILINH, UCCIICA0BATH
MOJIYYCHHBIC MOJCIIN U UHTCPIIPETHUPOBATH PE3YJIbTAT.

2.0THOLICHUSA

BbINyCKHMK HAay4YuTCA B 9 Kj1acce (4J151 UC0/Ib30BAaHUA B NOBCEAHEBHOU YKU3HM U
ob6ecreyeHUsA BO3MOXKHOCTH YCIIENIHOT0 NPOJ0/LKEHHUsI 00pa30BaHUA Ha 6A30BOM
yPOBHe)

OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMU: PABEHCTBO (UTYp, paBHBIE (PUTYPHI, PABEHCTBO
Tpe}IFOJII)HI/IKOB, napannem,Hocn) HpHMBIX, HepHGHI[I/IKy.]'ISIpHOCTI) HpHMBIX, YIJIbL MG)K)Iy
MPSIMBIMU, TIEPIICHANKYIISP, HAKIIOHHAS, TTPOSKIIS.

B HOBCGI[HGBHOﬁ JKNU3HU U ITPU U3YUYCHUH APYIUX IMIPSIAMETOB:

HUCIIOJIB30BATh OTHOILICHUS IJIs1 peH_[eHI/IH HpOCTefIHIHX 3aJ1a4, BOSHUKAIIIUX B peaanoﬁ KHU3HU.

BbINYCKHMK NOJIYy4YUT BO3MOKHOCTh HAYYUThCS B 9 KJ1acce AJis1 o6ecniedyeHus:
BO3MO>KHOCTH YCIELIHOT0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM H YIj1yGJIEHHOM

YPOBHAX
Onepupoeamsv NOHAMUAMIU: PAGEHCMBO Pu2yp, pagHvle hueypol, paseHCME0 MpPeyeoibHUKOS,

napanierbHoCMy NPAMBIX, NEPREHOUKYIAPHOCIb NPSAMBIX, Yelbl MEHCOY NPAMbIMU, NEPREHOUKVIAD,
HAKIOHHAS, NPOoeKyus, nooodue uzyp, no0odHbie ghucypsl, NOOOOHbBIE MPEYEONbHUKU,
npumenams meopemy @aneca u meopemy 0 npONOPYUOHATLHLIX OMPE3KAX NPU PeUeHUU 3a0aY;
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Xapaxkmepuzoeams 63aUMHOE PACHONIONHCEHUE NPAMOU U OKPYIHCHOCMU, O8YX OKPYIHCHOCHEL.

B HOBCGHHCBHOﬁ KU3HHU U IIPpU U3YUYCHHUH APYTUX ITPEAMETOB:
UCNONIL308AMb OMHOUEHUSL OISl pewernus 3(10(1‘{, BO3HUKANOUWUX epeaﬂbnoﬁ HCU3HU.

BbINyCKHUK NOJIYYUT BO3MOXKHOCTb HAYYHMTBCS B 9 KJjlacce JAJis yCIeNIHOro
NPOJ0J/LKEHUA 06pa30BaHUA HA YI1y6/IeHHOM YpOBHe
BJ'Ia,I[CTL IIOHATHEM OTHOIICHUA KaK METAIIPEAMCTHEIM,

CBOOOJTHO OTIEPUPOBATH TOHSITHAMU: PABEHCTBO (UTYp, paBHBIC (PUTYPHI, PABEHCTBO TPEYTOJIHHHUKOB,
MapauIeIbHOCTh MPSAMBIX, IEPIICHIUKYIIIPHOCTD TPSAMBIX, YTIIbI MEXK]TY MPSMBIMU, IEPIICHIUKYJISP,
HAKJIOHHAS, TIPOEKIIHSI, To00ue QUryp, mogo0HbIe PUTyphl, TOJOOHBIE TPEYTOIEHUKH;
UCIIOJIh30BaTh CBONCTBA MOI00US U paBEHCTBA (GUTYp TPU PEIICHUH 3a]ad.

B HOBCGI[HCBHOﬁ JKHW3HU U IIPHU U3YUYCHUH APYTIUX NIPEAMCTOB.
HCIIOJIb30BAaTh OTHOUICHUA JJId IIOCTPOCHUA U UCCIICIOBAHUA MATCMATUICCKUX MojeaeHu 00BEKTOB

peabHOM KU3HHU.

3.U3mepenusi U BbIYUCIEHUS

BbINyCKHUK HAay4YUTCA B 9 Ki1acce (4J151 UCN0JIb30BAaHUA B IOBCEJHEBHOU XKU3HM U
o6ecrne4eHUA BO3MOKHOCTHU yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

BbINIONHATE U3MEpPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB IS
WU3MEPEHUM JUIUH U YIJIOB;

MPUMEHSTH (HOPMYIIBI IEpUMETPa, TUIOLIAINU U 00beMa, TIIOLIaAd TOBEPXHOCTH OTAEIbHBIX
MHOT'OI'PAHHUKOB IIPH BBIYUCIIEHUAX, KOT'1a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

npuMeHsTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOILICHUS JJ11 BHIYUCTICHUS
JUTMH, PACCTOSIHUM, TUIOIIAJICH B IPOCTEUIINX CIIyYasX.

B noBceIHEBHOM KU3HU U DU U3YYEHUU APYIUX NPEAMETOB:

BBIYHCIIATH PACCTOSHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYaLHsX, IJIOMAIN B IPOCTEUIINX
CIIy4asiX, IPUMEHATH ()OPMYIIbI B MPOCTEUIITNX CUTYAIIUSAX B TIOBCETHEBHOM KU3HU.

BbINYCKHMK NOJy4YUT BO3MO>KHOCTh HAYYUThCS B 9 KJ1acce AJis1 o6ecriedYeHus
BO3MO>KHOCTH yCIIELITHOTO NPOAO/KEHHSI 06pa30BaHMs Ha 6a30BOM U yI1y6J1€eHHOM

YPOBHSIX
Onepuposamuv npedcmasieHusmu o Oaune, niowaou, ooveme Kax eeauyuramu. Ilpumensms meopemy

Tugpazopa, popmynvt nrowaou, obvema npu peueHuu MHO2OUIA208bIX 3a0at, 8 KOMOPLIX He 8Ce OaHHble
npeocmasienvl sI6HO, a mpedyIom GbIYUCIEHUL, ONEPUPOSamsb Ooee WUPOKUM KOTULeCHEOM opmyT
ONUHBL, NAOWAOU, 0ObEMA, BLIYUCTAMb XAPAKMEPUCIUKYU KOMOUHAYUil pucyp (OKpyscHocmell u
MHO20Y20/IbHUKOB) 8bIHUCTISIMb PACCIMOSHUSL MEXCOY (hueypamu, NPUMEHSIMb MPUSOHOMemMpPUYecKUe
Ghopmynvl 015 BbLIUUCIEHUL 8 DOJIee CTONHCHBIX CIYUASIX, NPOBOOUMb BbIYUCTICHUS HA OCHOBE
PABHOBETUKOCIIU U PABHOCOCHABTIEHHOCU,

nPOBOOUMb NPOCHIbLE BLIMUCACHUS HA 00BEMHBIX MENax,

dopmynuposams 3a0aqu Ha 8bIYUCTEHUe ONIUH, NAOWAOel U 00beMO8 U peuams Uux.

B HOBCG}IHGBHOﬁ KHM3HU U IIPpU U3VUYCHUU IPYIUX IIPEAMETOB:
npoeodumb BbIYUCTIEHUSL HA MeCMHOoCmU,

NPUMEHAMb POPMYTIbl NPU GLIYUCTICHUSX 8 CMENCHBIX YUeOHbIX npedMemax, 8 oKpyicaouel
oelcmeumeibHOCmu.
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BBIHYCKHPIK IMMOJIYYUT BO3MOXKHOCTb HAYIUTHCA B 9 Ki1acce o ycneurHoro

NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe
CBOGOI[HO OIIEPHUPOBATH NOHATHUAMU IJIMHA, IIJIOMIaAb, 06T>CM, BCJIMYMHA YyTI'Jla KaK BEJIMYNHAMU,

HCII0JIb30BaTh PABHOBEJIUKOCTh U PABHOCOCTABICHHOCTD MIPH PEIICHUH 3a7a4 Ha BHIUHUCIICHUE,
CaMOCTOSITEIBHO TIOJyYaTh U UCTIOIB30BATh (DOPMYJIBI JUIS BEIYUCICHHUN TUIOINAACH U 00heMOB (UTYD,
CBOOOHO OTEPHUPOBATH MIUPOKUM HAOOPOM (OPMYJI Ha BEIUMCIICHNE TIPH PEIIICHUH CIIOKHBIX 3a7ad, B
TOM YHCJIC U 33/1a4 Ha BEIYMCIICHUE B KOMOWHAIIVSIX OKPY>KHOCTH U TPEYTOJIbHUKA, OKPYKHOCTH H
YEeTHIPEXyTOJFHUKA, & TAKXKE C TPUMEHEHHEM TPUTOHOMETPHH;

CaMOCTOSTENHHO (hOPMYITHPOBATH TUIIOTE3HI M MTPOBEPSITHh UX IOCTOBEPHOCTD.

B noBce/IHEBHOM KU3HU U [IPU U3YYECHUU APYTUX TPEAMETOB:
CBOOOHO OTIEpUPOBATh GOPMYJIaMH MIPU PELICHUH 3a7a4 B JPYTUX YUeOHBIX MPEeAMETaxX U MpH
IPOBEIEHNH HEOOXOAMMBIX BHIUNCIICHUN B pealbHOM KU3HH.

4.I'eomeTpuYecKue NOCTPOCHUS

BbInycKHUK Hay4YuTCA B 9 KJ1acce (4151 MCNI0JIb30BaHMS B IOBCEJHEBHOM KM3HU U
oGecneyeHHsI BO3MOKHOCTH yCHEIIHOT0 NPOJ0/KeHUA 06pa3oBaHusA Ha 6a30BOM
YPOBHe)

N300pakaTh TUNIOBBIE IJIOCKUE GUTYPHI M PUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBIO
UHCTPYMEHTOB.

B HOBCGI{HCBHOﬁ KH3HU U IIPpU U3VUCHUU IPYIUX IIPEIAMCETOB.

BBIIIOJIHSATB MPOCTEHIIIKE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIC B PEATbHOM HKU3HH.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 9 Ki1acce aas oGecneyeHUs
BO3MOZKHOCTH YCIICLITHOI'O NPOAO0/IXKEHHUA OﬁpaSOBaHHH Ha 6a30BOM U erIY6JIeHHOM

YPOBHAX
Hzo0pascamv ceomempuyeckue hueypol no mexcmogomy U CUMBOIbHOMY ONUCAHUIO,

CB000OHO ONEPUPOBAb YEPMENCHBIMU UHCTNPYMEHTNAMU 8 HECONCHBIX CIYHASX,

BBINONHAMb NOCMPOCHUS MPEY2ONbHUKOB, NPUMEHAMNb OMOENbHbIE MEMOObl HOCMPOEHUL YUPKYIEM U
JIUHEUKOU U NPOBOOUMb NPOCMeliuue UCCIe008AHUS YUCTA PeUleHUl,

U306paxicamy munosvie niocKue Guaypel u 00vbeMHble Meaa ¢ NOMOUBIO NPOCMENUUUX KOMNLIOMEPHBIX
UHCMPYMEHMOB.

B HOBCCI[HCBHOﬁ ZKHM3HHU U ITPpH M3YVUYCHUH JPYTHUX IPEAMCETOB:
BblINOJIHANb npocmeﬁmue noCmpOeHUsl Ha MeCcmHoCniu, Heobxooumble 6p€aﬂbH0ﬁ HCU3HU,

oyeHueantb pasmepsvl pedalbHblx 006veKkmos OKpyotcarouieco mupa.

BbINYCKHHMK NOJIyYUT BO3MOKHOCTb HAYyYUThCA B 9 Kj1acce AJ1 yCeLHOro
NPOAOKEeHUs1 06pa30BaHUA Ha YyI1y6/IeHHOM YPOBHeE

OnepupoBarh NMOHATHEM Ha0Opa 3JIEMEHTOB, ONPEIEIIAIONINX T€OMETPHUUECKYIO (DUTYPY,
BJIaJIETh HAOOPOM METOJIOB ITOCTPOSHHM TUPKYJIEM U TMHEUKOMH;

MIPOBOAMTH aHAIM3 U PEAIM30BBIBATh ATAIbI PEIICHUS 33/1a4 Ha MOCTPOECHHUE.

B noBceaHEeBHOM KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:

BBITNOJIHATH IOCTPOEHUS] HA MECTHOCTH;

OLIEHUBATh pa3Mephl peabHbIX 00BEKTOB OKPYXKAIOIIEr0 MUpA.

5.I'eomeTpuyeckue npeodpa3oBaHusi
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BBINYCKHUK Hay4YMTCcA B 9 Kiacce (A/11 UCNI0JIb30BaHUSA B IOBCEeJHEBHOM KU3HH M
o6ecrne4yeHUA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

Crtpouts GpUrypy, CAMMETPHYHYIO JaHHOH (PUTYpE OTHOCHUTEIHLHO OCH U TOYKH.

B HOBCGI[HCBHOﬁ JKHW3HU U IIPHU U3YUYCHUH APYTIUX IPEAMCTOB.

pacrno3HaBaTb ABUKCHUC 00BEKTOB B OKpYyXaroumemM MHUPE,

pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYYUThCA B 9 KJ1acce AJis1 06ecrnedyeHus:
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiyG/IEHHOM
YPOBHSIX

Onepupoeamuv noHsmuem 08UNCeHUs U npeodpas0eanus no0oouUs, eiadems npuemamu
nocmpoeHust hueyp ¢ UCNONb308AHUEM OBUICEHULL U NPeodPA308aHULL NOOOOUS, NPUMEHAMb
NOYYEeHHbLe 3HAHUSL U ONbIM NOCMPOEHUN 8 CMENHCHLIX NPEOMemax U 8 pedaibHblX CUMYAYUsax
OKpyJIcalouje2o mupa,

cmpoums gueypy, no00OHYI0 OAHHOU, NOIL308AMbCIL CEOUCMBAMU NOO00USL 0I5l 000CHOBAHUS
ceoticma uzyp;

NPUMEHSAMb CBOUCMBA OBUNCEHUIL 0151 NPOBLOCHUs NPOCMEUUX 000CHOBAHUL CBOUCME PUYP.
B noBceIHEBHO# KU3HU U IPU U3YYCHHUHU JPYTHX MPEJAMETOB:

NPUMEHAMb C8OUCMBA OBUNCEHUN U NPUMEHAMb NOO000Ue 0151 NOCMPOEHUN U 8bIYUCTEHULI.

BBIHYCKHHK IMOJIYYHUT BO3MOXKHOCTb HAYYUTHCA B 9 Kiacce aas ycneurHoro

NpPOAO/IKEHHSI 06pa30BaHMs HA YIJIyGJI€eHHOM YPOBHE
OHepI/IpOBaTI) JABWXKCHUAMUA U HpeO6pa3OBaHI/IﬂMI/I KaK MCTAINpEeAMETHBIMU NOHATHUAMMU,

OTIEpUPOBATH MOHATHEM JABIKECHUS U MPeo0pa3oBaHus MOA00MS Tsi 000CHOBaHWH, CBOOOHO BIaIETh
npreMaMy TOCTPOeHUs! (QUTYP C TOMOIIBIO ABMKECHUH U TIPeoOpa3oBaHus TOA00NUS, a TaKKe
KOMOWHANMSMU JBWKEHH, IBUKEHUI U TpeoOpa3oBaHuii;

UCIIOJIb30BaTh CBOMCTBA ABM)KEHHI M IPEOOPa30BaHMUI sl POBEACHHUS 0OOCHOBAHUS U JOKA3aTEIbCTBA
YTBEPKICHUH B TEOMETPHU M JPYTUX YIeOHBIX PEAMETAaX;

HOJIB30BAThCS CBOMCTBAMU JIBIKEHUH U IPeoOpa30BaHUM NIPH PEIICHUH 3a1ad.

B HOBCCI[HCBHOﬁ KHN3HHU U ITPpH M3YVUCHUH JPYTHUX IMIPEIAMCTOB!
MIPUMCHSTDH CBOICTBA ABMXKCHUM U MPUMCHATH HO,HO6I/IC JJIAA HOCTpO@HPIﬁ ¥ BBIYUCJICHUI.

6.BeKkTOpbI M KOOPAMHATHI HA MVIOCKOCTH

BbINyCKHHMK Hay4YuTcA B 9 K1acce (A/11 MCN0JIb30BAHUSA B IOBCEAHEBHOM »KMU3HU U
o6ecrne4yeHUsA BO3MOKHOCTHU yCNELIHOT0 NPOJ0/HKeHHs1 06pa30BaHUA Ha 6a30BOM
YPOBHe)

BbINyCKHHMK NOJYYUT BO3MOKHOCTh HAYyYUThCA B 9 Kjlacce AJif1 yCHEeLHOr o
NPOAO0/LKEHUA 06pa30BaHUsA HA YIIy6/IeHHOM YPOBHe

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPa
Ha YKCJI0, KOOPAUHATHI HA TUIOCKOCTH,

OTIPENIETISATH MIPUOJIMIKEHHO KOOPIUHATHI TOYKHU TI0 €€ M300paKEHUIO0 Ha KOOPAMHATHOM
MIOCKOCTH.

B HOBC@HHGBHOﬁ JKN3HU U IPU U3YUYCHUHU OIPYTUX NPEAMETOB:

MCIIOJIb30BaTh BEKTOPHI JIJISl PEIICHHsI MPOCTEUIITNX 33a/1a4 Ha OTPe/IelIeHne CKOPOCTH
OTHOCUTCIIBHOT'O IBHUXCHUS.
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BbINYCKHMK NOJIyYUT BO3MO>KHOCTh HAyYUThCS B 9 KJ1acce AJis1 o6ecriedyeHust
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUS 00pa30BaHUA Ha 6A30BOM M YIJ1y6JIEHHOM

YPOBHSAX
Onepupoeamb NOHAMUAMU 6EKMOp, CYMMA, pA3HOCNb 6EKMOPOE6, np0u3eedenue 6EKMopa HA 4UcCuo, y2o

MedAHcOy 6eKMOpamu, CKaIsipHoe npoussederie eKmopos, KoOOpouHamul Ha NIOCKOCMU, KOOPOUHAMbI
eexmopa,

BBINONHAMb 0EUCMBUsL HAO BEKMOPAMU (CLOJICEHUE, BLIYUMANUE, YMHOJICEHUE HA YUCTO), GLIYUCTAMD
CKANAPHOE NPOU3BedeHUe, ONPeOesimb 8 NPOCMENMUX CTIYHASIX Y20l MeNCAY 6eKMOPAMU, GbINOIHIMb
paznooicenue eKmMopa Ha COCMAGIAIOWUE, NPUMEHMb NOJYYEeHHbIE 3HAHUS 8 (DU3UKe, NONb308AMbC S
Ghopmynoil eIuUCIeHUS PACCMOANUS MEAHCOY MOYKAMU HO U3BECTNHBIM KOOPOUHATNAM, UCHONIb308AMb
ypasHenus ucyp 014 peueHus 3a0ay,

NPUMEHANb GEKMOPbl U KOOPOUHAMYL OJisl PEUeHUS 20MEeMPUYECKUX 3A0aY HA GbIYUCTEHUEe OTUH, Y2T08.

B nioBce1HeBHOW KU3HU U IPU U3YYEHUHU JAPYTUX NPEJAMETOB:
UCNONIL306AMb NOHAMUSL BEKMOPOS U KOOPOUHAM OJIsl peUleHus 3a40a4 no gusuxe, ceoepagpuu u opyum

VUeOHbIM NpeoMemaM.

BBIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 Kiacce aas ycneurHoro

NpoJAOo/KEHUs1 06pa30BaHUA Ha YIIyG/IEeHHOM YPOBHE
CB00OOIHO ONEepUPOBATh MOHATHAMHU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IPOU3BEACHUE BEKTOPa Ha

YHCII0, CKAJSIPHOE MTPOU3BECHIE BEKTOPOB, KOOPIMHATHI Ha IIJIOCKOCTH, KOOPAMHATHI BEKTOPA;
BJIa/I€Th BEKTOPHBIM U KOOPJIUHATHBIM METO/IOM Ha TUIOCKOCTH AJISl pELIeHNs 33a]a4 Ha BBIYUCICHUE U
JI0Ka3aTeNbCTRa,;

BBITOJHATH C TIOMOIIBIO BEKTOPOB M KOOPJMHAT JOKA3aTeIbCTBO U3BECTHBIX €My T€OMETPHUECKUX
¢axTOB (CBOICTBA CPEIHUX JTUHHUH, TEOPEM O 3aMeYaTeNbHBIX TOYKaX U T.II.) U TIOJIy4aTh HOBbIC
CBOWCTBA U3BECTHBIX QUTYD;

UCIIOJIb30BaTh ypaBHEHUs (PUTYp IS peIIeHHs 3a]ja4 U CAMOCTOSITEIBHO COCTABISTh YPAaBHEHHUS
OTIENBHBIX IUIOCKUX (QUTYD.

B HOBCCI[HCBHOﬁ KHN3HHU U ITPpH M3YVUCHUH JPYTHUX IMIPEIAMCTOB!
HCIIOJIB30BATh MMOHATHUA BEKTOPOB U KOOPAUHAT JII pCHICHUA 3aaaY 11O (I)I/ISI/IKC, reorpa(blxm " Apyrum

y4eOHBIM TIPEIMETAM.

7.AcTopusi MaTeMaTHKHU

BbINNyCKHUK HAy4YuTCA B 9 Kj1acce (4J151 UC0/Ib30BAaHUA B NOBCEAHEBHOU YKU3HM U
ob6ecreyeHUsA BO3MOXKHOCTH YCIIENIHOT0 NPOJ0/LKEHHUsI 00pa30BaHUA Ha 6A30BOM
yPOBHe)

OHI/ICI)IBaTI) OTOCJIIbHBIC BBITAOITUCCSA pe3YJ'II>TaTI>I, HOHy‘ICHHI)Ie B X0I€ pa3BI/ITI/I$[ MaTEMaTUuKu
KaK HayKU;

3HATh npnMepm MATEMATHUYCCKUX OTKpBITI/Iﬁ " Uux aBTOpOB, B CBA3U C OTG'—I@CTB@HHOﬁ "
BCEMHUPHOU UCTOPHUEH;

IIOHUMATh pOJ'II) MaTEMaTUuKHu B paSBI/ITI/II/I POCCI/II/I.

BbINYCKHMK NOJYy4YUT BO3MOKHOCTh HAYYUThCS B 9 KJ1acce AJis1 o6ecniedyeHus
BO3MO>KHOCTH YCIELIHOT0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM M YIj1yGJIEHHOM
YPOBHAX
Xapaxmepuzosambs 6K1a0 6b10AIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMATNUKY U UHBIX
Hay4HblX obracmeri;
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NnOHUMAmMbsb poJjib MamemamuKku 6 paseumuu Poccuu.

BbINYCKHMK NOJYYUT BO3MOKHOCTh HAyYUThCA B 9 KJ1acce AJisl yCHEeNITHOT O

NpPOAO/IKEHMSI 06pa30BaHMs HA YI/IyGJI€HHOM YPOBHE
ITonumars MAaTCMAaTHUKY KaK CTPOro OpraHn30BaHHYIO0 CUCTEMY HAayYHBIX 3HaHI/II\/'I, B 4aCTHOCTH BJIaACTh

IpEACTaBJICHUAMUA 00 aKCHOMAaTHYECKOM IIOCTPOCHNHU I'€COMETPUHN U IIEPBUIHBIMU ITPEACTABIICHUAMHA O
HECBKIIMIOBBIX I'COMCTPHUAX]

paccMaTpruBaTh MAaTEMATUKY B KOHTCKCTC UCTOPUH PA3BUTHA TUBUIIN3AlIUU U UCTOPUU PASBUTHUA
HayKH, IOHUMATb POJIb MATCMATHUKH B PA3BUTUHU Poccun.

8.MeToabl MAaTEMATHKH

BbINyCKHMK Hay4YMTCcA B 9 Kiacce (A/11 UCN0JIb30BaHUSA B IOBCEJHEBHOM KU3HH U
o6ecrne4eHUAA BO3MOKHOCTH yCIIELIHOI0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM
YPOBHe)

BBIﬁI/IpaTB HO,HXO,Z[}IH_II/II‘/'I H3y‘IeHHLII>'I METOA MJIAA pCHICHUS NU3YYCHHBIX TUIIOB MATEMATUYCCKUX
3ajad;

HpI/IBOI[I/ITB IMPUMCPBI MATEMATHYCCKUX SaKOHOMepHOCTeﬁ B OKPY)KaIOH_IefI HeﬁCTBHTeHBHOCTH n
IMMPOU3BCACHUAX UCKYCCTBA.

BbINYCKHUK NOJYy4YUT BO3MOKHOCTh HAYYUThCS B 9 KJ1acce AJis o6ecrieYeHus
BO3MO>KHOCTH YCHEIIHOT0 NPOJ0/DKEeHUsA 06pa30BaHUsA HA 6a30BOM U yIJ1y6/I€eHHOM
YPOBHSAX

Hcnonwv3ys uzyuennvle memoost, Npo8oOUms 00KA3amenbCmeo, 6blNOIHAMb ONPOBEPIHCEHUE,
6bl6upal’l’Zb U3y4€eHHbvle Memoowvl U ux KOM6MHGI4MM o1 peerHus mamemamuiecKux 36100"[,‘
UCNONIb308aMb MAMeMamuiecKue 3Hanus 05l ONUCAHUA 3AKOHOMEPHOCIeEl 8 OKpYicalouell
oeticmeumenbHoCcmu u np0u3eedeﬂuﬂx ucKkycemea,

NPpUMeHAmb npocmetiuiue nPozpammuble Cpeocmsd u d1eKmpOHHO-KOMMYHUKAYUOHHbIE
cucmembvl npu petueHuu mamemamudecKux 3a0au.

BbINyCKHHMK NOJYYUT BO3MOKHOCTh HAYyYUThCA B 9 Kjlacce AJif1 yCHEeLHOr o
NPOAO/)KEeHUsA 00pa30BaHMUA HA YI1y6GJIEeHHOM YPOBHE

BJ'IaI[GTB SHAaHUSAMMU O pa3JIMYHBIX METOJaxX 000CHOBAHUS U OITPOBCPIKCHHA MATCMATUICCKHUX
YTBEPKACHUM U CAMOCTOSTENILHO MPUMEHSTh HX;

BJIAACTb HABbIKaAMU aHAJIM3a YCJIIOBUSA 3aJa4d U OMPECACICHUS NOAXOAAINX OJId PCIICHUA 3aaa4
M3YYEHHBIX METOJIOB WJIM UX KOMOUHAIIHIA;

XapaKTEPHU30BaATh MPOU3BCACHHA HCKYCCTBA C YUCTOM MAaTCMATUUYCCKUX 3aKOHOMepHOCTeI>'I B
MPHUPO/Ie, UCTIOIH30BATh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B CAMOCTOSITETEHOM TBOPUECTBE.

ILlnanupyemblie pe3yabTaThl 00y4eHUS MaTeMaTHKe
B 8 — 9 kiaccax

(Yriry0JieHHBIH YPOBEHB)

Auredpa

8 kiaacce

1.91eMeHTBI TEOPUN MHOKECTB U MATEMATHYECKOM JIOTHKH
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BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAay4YUThCS B 8 Kjiacce A/ o6ecnieyeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiyG6/IEeHHOM
YPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )

OnepupoBarh MOHATHIMHE: OMPEEICHUE, TEOPEMa, aKCHOMa, MHOYKECTBO, XapaKTEPUCTUKH
MHOXECTBa, 3JIEMEHT MHO)KECTBA, ITyCTOE, KOHEYHOE 1 OECKOHEYHOE MHOKECTBO,
IMOAMHOXKECTBO, NPUHAMJIC)KHOCTDb, BKIIFOUCHUC, PABCHCTBO MHOKCCTB,

HaXoOuTh IMIEPECCUCHUC, O6’beIlI/IHeHI/Ie, IHOAMHOXKECTBO MHOKECTB,

n300pakaTh MHOXKECTBA W OTHOIIIEHHE MHOXKECTB C IIOMOIIBI0 KPYTroB Diinepa;

ONPECACIIATE NPUHAATICIKHOCTD JIEMEHTA MHOKECTBY, 06TJC,I[I/IHCHI/II-O 1 IEPECCUYCHUTIO MHOXECTB;
3aaBaThb MHOXCECTBO C IOMOLIBIO IEPCUUCIICHHUS 3JIEMCHTOB, CJIOBECHOI'O OIMUCAHMA;

OIIEPHUPOBATh IMOHATUAMU: BBICKA3bIBAHUC, HCTUHHOCTD U JIOJKHOCTH BBICKA3bIBaAHWS, OTPUILIAHUEC
BLICKa3I)IBaHI/II>'I, onepanuu Hal BbICKAa3bIBAHUAMMU: U, WIH, HC, YCIIOBHBIC BHICKA3bIBAHU (I/IMHJ'II/IKaIII/II/I);
CTPOUTH BBICKA3bIBAHUSA, OTPULIAHUA BLICKaSBIBaHHﬁ;

MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI JJIsI IOJITBEPKICHUS CBOMX BBICKa3bIBAHUIA.

B noBceHeBHOM KU3HU M TPH U3YYEHHUH JPYTUX MPEIMETOB:

CMpoums YenouKu yMo3axkuoueHull Ha 0CHO8e UCNOIb308AHUS NPABUTL TOSUKU

UCNONIL308AMb MHOJCECMBA, ONEPAYUU C MHONCECBAMU, UX 2paduiecKkoe npedcmasnenue s
ONUCAHUS PeanbHbIX NPOYeCccos U seieHull; IPU PEIICHUH 3a/1a4 IPYTHX y4eOHbIX MPEAMETOB.
BbINyCKHHMK NOJIyYUT BO3MOKHOCTb HAyYUThCA B 8 Kj1acce AJif1 yCHELIHOI0
NPOJAO0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YPOBHE

CBO60}IHO Ol'ICpI/IpOBaT]:»5 MOHATHAMU: MHOXXECTBO, XaPAKTCPUCTUKHU MHOKECTBA, 3JICMCHT MHOXCECTBA,

IIyCTO€, KOHEYHOEC H OCCKOHEUHOE MHOXECTBO, IMOAMHOXKECTBO, MNPHHAIIC)KHOCTb, BKIOUYCHUEC,
PaBCHCTBO MHOKECTB, CIIOCOOBI 3aJaHHuC MHOXXCCTBA,

3aJaBaTb MHOXXECTBaA pa3HbIMU CHOCO6aMI/I;

IIPOBEPATH BBIITOJIHEHUE XapaKTEPHUCTUIECKOT' O CBOICTBa MHOKECTBA,

CBO6OILHO OINICPUPOBATH NOHATHUAMM: BbBICKA3bIBAHWEC, HCTUHHOCTL M JIOJKHOCTH BBICKA3bIBaHUSA, CJIOKHBIC
" IIPOCTBIE BBICKA3bIBAHUA, OTPULAHUEC BI:ICKaSBIBaHHfI; HUCTUHHOCTb M JIOXKHOCTH YTBECPXKACHUA U €I0
OTpuLlaHusd, ONI€pallvi HaJl BBICKa3bIBAHUAMU: U, WJIH, HC, YCIIOBHBIC BbICKA3bIBaHUSA (I/IMHHHK&HI/II/I);
CTPOUTD BBICKA3BIBAHUS C UCITIOJIb30BAHUCM 3aKOHOB anre6pLI BBICKA3bIBAaHHM.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTUX NPEIMETOB:

CTPOUTH PacCyKIEHHsI HA OCHOBE UCIIOJIb30BaHNUs IPABUII JIOTHKHU;

UCIOJIb30BaTh MHOXKECTBA, ONEpallMd C MHOXKECTBaMM, UX IpaUuecKoe NpeacTaBIeHUE s
ONMCAHUS PeasIbHBIX IPOIIECCOB U SIBJICHUM, TP PEIICHUH 33]a4 JPYTUX yYEOHBIX MIPEIMETOB.

2.Yucaa

BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAaYy4YUThCS B 8 Kjiacce A1 o6ecnieyeHust
BO3MO>KHOCTH YCHEITHOT0 MPOJ0/DKEeHUsA 06pa30BaHUs HA 6a30BOM U yIJIy6/I€eHHOM

ypOBHﬂX( d TaKXKe AJId UCIIOJIb30BAHHUA B HOBCEAHCBHOI‘/’I )KI/I3HI/I)
OHepHpOBaTI) MOHATUSAMU: MHOKECTBO HATYPAJIbHBIX YHUCCJI, MHOXKECTBO LCJIbIX YUCECII, MHOKCCTBO

panroOHaJIbHBIX YHUCEJI, UPPALIMOHAIILHOC YHUCIIO, KBaZ[paTHBIﬁ KOp€Hb, MHOXXECTBO I[CIZCTBI/ITGJ]LHBIX
qHuCeCJI, TCOMCTPUUICCKAsA UHTCPIIPECTALIUA HATYpPAJIbHBIX, LICJIbIX, PAlIMOHAJIbHBIX, HeﬁCTBHTeHLHBIX YHUCCII,

IMOHUMATh U OOBSACHSITH CMBICT HOSI/II_[I/IOHHOI‘/‘I 3aITMCHU HATypaJIbHOI'O YUCJia,

4 3H€CL " Jajie€ — 3HaTh ONMPEACICHUC TIOHATHSA, YMCTh HOSACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHC U €TO
CBOIiCTBa IIpyu NpOBCACHNU paCCY)KZlGHHﬁ, JA0Ka3aTeJIbCTB, PCHICHUU 3a1a4.
5 3H€CI) " Jajee — 3HaTb ONPEACICHUC TOHATHSA, 3HAThL U YMETb 1OKAa3bIBATh CBOIiCTBa (HpI/ISHaKI/I, €CJIM OHHU eCTL)
IMOHATHA, XapaKTEPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HPEACTABIIAA OAHO IMOHATHEC KaK 4aCThb HEJIOCTHOI'O
KOMIIJICKCA, UCIIOJIB30BATh IMOHATUC U €TO CBOMCTBA IIpy IMIPOBCIACHUN paCCy)K}IGHHﬁ, JA0Ka3aTCJIbCTB, PEIICHUN
3aaady.

111



BBITIOTHSTH BBIYMCIICHHS, B TOM YHCIIE C UCTIOB30BaHNEM MPUEMOB PAIIMOHATFHBIX BRIUUCICHUH;
HCII0JIb30BaTh CBOMCTBA YKUCEN U MPaBUIa ACHUCTBUI MpHU BHIOJHEHUN BEIYUCICHUMH;

BBITIOHSTH OKPYTJIEHUE PAIlHOHAIBHBIX YHCEIN C 33JaHHON TOYHOCTHIO;

pacro3HaBaTh U CPAaBHUBATH PAIlOHAIBHBIE U UPPAIIMOHAIHFHBIC YHCIA;

MPEJICTABJIATh PAIMOHAILHOE YHCIIO B BUJC JECATHYHON ApoOH

YIOPSI0YHMBATh YHCIIA, 3aMCAHHBIC B BU/IC OOBIKHOBEHHOW U JICCATUYHOMN IPOOH;

Haxonuts HOJI 1 HOK dmcen 1 ucrons30BaTh UX IIPH PEIICHAUH 3a/1a4.

B noBce1HEBHOW KU3HU U IIPU U3YYEHUHU IPYTUX IPEIMETOB:

IPUMEHSATH [TPaBUiIa MPUOIMKEHHBIX BBIYMCICHUNA IPU PELICHNH PAKTHUECKUX 3ajjau 1
peLICHUHN 3a/1a4 APYTUX YUeOHBIX MPEIMETOB U B PEATbHBIX CUTYAIHUAX;

BBITNOJIHATh CPABHEHUE PE3Y/IbTATOB BBIUMCIICHUH TP PEIICHUN TPAKTUYECKUX 3aa4, B TOM
Yrciie MPUOIMKEHHBIX BEIYUCIICHHIH;

COCTABJIATh U OLICHUBATh YKMCIIOBBIC BBIPAXKEHUS [IPU PEILICHUH NIPAKTUYECKUX 3a1a4 U 3aJ1a4 U3
JIPYTUX y4eOHBIX NIPEAMETOB;

3alMCBIBATh U OKPYIUIATH YUCIOBBIE 3HAUEHHS PEAIIbHBIX BEJIMYUH C UCIIOJIB30BAHUEM Pa3HbIX
CHUCTEM U3MEPECHUS.

BBINYCKHHMK NOJIyYUT BO3MOKHOCTb HAyYUThCA B 8 Kj1acce A1 yCeLHOro
NpoJAOo/KEHUs1 06pa30BaHUA Ha YIIyG/IEHHOM YPOBHE

CB0oOOJHO OmNEpHUpOBaTh MOHATHAMM: HATYpalbHOE YHCIIO, MHOXECTBO HATYypalIbHBIX YHCEIN, IIEN0e

YKHCJI0, MHOXXECTBO IIEJIBIX YHUCEN, OOBIKHOBCHHAs JpOoOb, JCCATUYHAS JAPOOb, CMEIIAHHOE YHCIIO,
PALMOHAIIBHOE YHMCJI0, MHOXECTBO PalMOHAIBHBIX YUCEJ, UPPALMOHAIBHOE YHMCIIO, KOPEHb CTEIEHM N,
JICUCTBUTENLHOE YHUCJIO, MHOXECTBO JEHCTBUTENIBHBIX UHCEN, T[ESOMETPUYECKasi HWHTEpIpETaAlUs
HaTypaJbHbIX, LIEJIbIX, PALIMOHAJIbHBIX, IECTBUTEIbHBIX YHCE,

IMOHUMATEL U O0BSICHATE pasHULly MCXIy HO3I/IHI/IOHHOI>1 n HGHOSI/IHI/IOHHOﬁ CHUCTCMaMH 3aIlTMCHU YHCCII,

JIOKa3bIBaTh U HUCIONb30BaTh MPU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMbl 1 nnpou3BeieHUs
YUCe MPY BHITIOJHEHUH BBIUYUCICHUH U PEIICHUH 3a/1a4;

BBITIOJIHATD OKPYTJICHUC PAllTUOHAJIBHBIX U UPPAIUOHAJIBHBIX YUCEII C 3a,[[aHHOfI TOYHOCTBIO,
CpaBHUBATh ,I[eﬁCTBPITeJ'IBHBIe Yucya pa3HbIMU CHOCOGaMI/I;

ynopsao4uBaTh 4uciia, 3allMCaHHBIC B BUJIC OOBIKHOBEHHON U I[GCSITI/I'—IHOf/i )Z[pO6I/I, qucia, 3alIMCaHHBbIC C
HCII0JIb30BAHUEM apI/I(l)MeTI/I‘{eCKOFO KBaApaTHOT'O KOPHA;

Haxoxuth HOJl 1 HOK uucen pa3zHpiMu ciocobamMu U HCHOJIb30BaTh UX MIPU PELICHUH 3ajay;

BBITIOJIHATH BBIYUCIICHUA U HpeO6p330BaHI/I$I Bblpa)KeHHﬁ, COACpKaAInX I[efICTBI/ITeJIBHBIe qyucjia, B TOM
YHUCJIC KBAAPATHBIC KOPHU.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:

BBLIMIOJIHATL U OOBICHSTH PE3YIbTATBl CPABHCHUA PE3YJILTATOB BEIUHCIIEHUH opu pCeHICHUA
NPaKTUYECKUX 33734, B TOM YUCII€ MPUOJIMKEHHBIX BBIYMCICHUN, UCIIONbB3Ysl pa3HbIE CIIOCOObI
CpaBHEHUN;

COCTaBJIATh M OIIGHWBAaTh pa3HbIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHSI MpPHU PELICHUU
MPaKTUYECKHX 3ajlay U 3a7a4 U3 APYTUxX y4eOHbIX MPEeIMETOB.
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3. ToxaecTBeHHbIE NPeodpa30oBaHUs

BBINYCKHHMK MOJIyYUT BO3MOKHOCTh HAYyYUThCS B 8 KJ1acce AJis1 o6ecriedyeHust
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1Iy6GJIEHHOM
ypOBHsX( a TaK»Ke JJIA UCNI0/Ib30BaHMsI B IOBCEJHEBHOM »KU3HM)

BrinonsaTe HpeO6pa30BaHI/I$1 JJIs1 BBIYHMCJICHUA 3HAUCHUMN YHMCIIOBBIX BLIpa)KeHHfI, COACpKAIUX CTCIICHU
C ICJIBIM OTPHUIATCIILHBIM II0Ka3aTCIEM;

BBITIOJIHATH npeo6pa30BaH1/I$1 ):[pO6HO-J'IHHeI71HLIX BI)Ipa)KCHI/Iﬁ n BI:Ipa)KCHI/IfI C KBaJIpaTHBIMHU KOPHSIMMU.

OHepI/IpOBaTB MOHATHUAMUA CTCIICHU C HATYPAJIbHBIM IIOKA3aTCJICM, CTCIICHU C LCJIbIM
OTPHUIATEIbHBIM TTOKA3aTeNIeM;

BBITIOJIHATH Hpeo6pa30BaHI/151 BBIpa)KeHHfI, coACpiKarX CTCICHHU C LEJIbIMU OTPULATCIIbHBIMU
MoKasarciiaMu, IMNCPCXOAUTh OT 3allMCHU B BUJC CTCIICHU C LCJIBIM OTPHULATCIbHBIM ITIOKA3aTCIICM K
3alKcy B BUJE IPOOH;

BBINOJIHATH MPe0Opa3oBaHus JpOoOHO-pallMOHATIBHBIX BEIPAKEHUI: COKpallleHne Apooei,
NpUBecHHE aredpanyeckux apo0eii K 00IeMy 3HAMEHATEITIO, CII0KEHHE, YMHOKEHHE,
JEJICHNE areOpanveckux qpooOeid, BO3BeIeHUE alNTeOpandecKoil 1poOu B HATYPATBHYIO U LETYIO
OTPHUIIATEIbHYIO CTEIICHb;

BBITOJIHATH NpeoOpa30oBaHusl BbIPAXKEHUN, COJEPKAIMX KBaIpaTHbIE KOPHU;

BBIJICTISITh KBAJAPAT CYMMbI MJIH Pa3HOCTH JIBYYICHA B BHIPAKEHHSX, COJCPIKAIINX KBAAPATHBIC
KOPHU;

BBITIOJIHATH MPEOOPa30BaHUs BBIPAKECHUH, COACPIKAIIUX MOIYJIb.

B HOBCGI[HGBHOﬁ KNU3HU U IPU U3YUCHUHU OIPYTUX TPECAMCTOB:

BBIMIOJIHATH MPEOOPa30BaHKs U JCUCTBHS C YMCIAMU, 3aMMCAHHBIMHU B CTAHIaPTHOM BH/IC,
BBITIOJIHATH npe06pa30BaHH5{ anre6panquKHx BLIpa)KeHI/Iﬁ IIpy pEIICHUHU 3aJa4 ApYyrux y‘Ie6HBIX

peaAMETOB. 3anmuceIBaTh YKCJIa B CTaHIapTHOM BHUJIE,
OIICpHPOBATH MOHATUEM «CTaHAAPTHAA 3alIMCh YUCTIa».

BbINYCKHHMK NOJIyYUT BO3MOKHOCTb HAyYUThCA B 8 Kj1acce A1 yCeLHOr'0
NPOAOKEeHUs] 060pa30BaHUA Ha YI1y6G/IeHHOM YPOBHeE
CB000IHO OnEpUPOBATh MOHATHSAMH CTEIIEHU C LIETBIM [TOKA3aTeNIeM;
BBIIIOJIHATH 10KA3aTEIbCTBO CBOWCTB CTEIICHU C LIEJIBIM IIOKa3aTelIeM,
ONEPUPOBATH IMOHATHUSIMH, «MHOTOUWIEH», «MHOTOWIECH C OJHOW NMEPEMEHHOI», «MHOTOWIEH C
HECKOJIbKUMHM ~ NEPEeMEHHbIMM», KO3(p(PULMEHTHI  MHOrowIeHa, «CTaHJIapTHas  3aIlluch
MHOT'O4JIEHA», MHOTO4JICHA;
CBOOOJTHO BJIAJIETh TPHEMaMH MpeoOpa3zoBaHus LENIbIX U JPOOHO-pallMOHATIBHBIX BEIPAXKEHUH;
UCNONB30BaTh TeopeMy Buera u Teopemy, oOpaTtHyro Teopeme Buera, ans moucka KopHeH
KBaJPAaTHOIO TPEX4JI€Ha U Ul PELleHUs 3a7a4d, B TOM YHUCIE 3a7a4 C apaMeTpaMy Ha OCHOBE
KBaJPaTHOTO TPEXUJICHA;
BBITIOJIHATH JI€JIEHUE MHOTOWIEHA Ha MHOTOUJIEH C OCTaTKOM;
CBOOOJHO  ONEpPUPOBATH  IOHATHSMHM  TOXKIECTBO»,  «TOXKAECTBO HA  MHOXECTBEY,
«TOKJECTBEHHOE IIPe00pa3oBaHUEY;

) () =5
BBITNOJIHATH pa3In4Hble peoOpa30BaHUsl BIPAXKEHUN, COJAEPKAIIUX MOTYJIIH.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH APYTUX NPEIAMETOB:
BBIMOJIHATh MIpeoOpa3oBaHusi W JIeHCTBUA ¢ OyKBEHHBIMH BBIPOKEHUSIMH, UHCIIOBBIE
K03 (UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAaHIaPTHOM BUJIE;
BBITOJIHATH IPe0Opa30BaHUs PAllMOHATIBHBIX BBIPAXKEHUN MPH PELICHUH 3aja4u JPYTuX y4eOHBIX
IIPEAMETOB;
BBIMOJIHATh IPOBEPKY MpPaBAONOA0OHs (U3MUECKUX U XUMHUYECKHX (OpMyT Ha OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

4.YpaBHeHUSs] U HEPABEHCTBA
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BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAYy4YUThCA B 8 Kiiacce A/ o6ecnieyeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiyG6/IEeHHOM
YPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )

[IpoBepATh CIpaBEIIIMBOCTh YUCIOBBIX HEPABEHCTB;

pearh JHHEHHBIC HEPABEHCTBA M HEPABEHCTBA, CBOJISIINECS K JIMHEHHBIM;

peiaTb CUCTCMBI JIMHENHBIX HCPABCHCTB,

NIPOBEPSTH, SIBISCTCS JIM JAHHOE YKCIIO PEIICHHEM HEPaBCHCTBA,;

peliaTh KBaJpaTHBIE YpaBHEHHUS 110 GopMylie KOPHEH KBaIPAaTHOTO yPaBHEHUS;
n300pakaTh PeIICHHsI IMHEHHBIX HEPABCHCTB M UX CUCTEM Ha YUCIIOBOW MPSMOMU.
OnepupoBaTh NOHATUSAMU: YpaBHEHHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELICHHE
HEPaBEHCTBA, PABHOCUJIbHBIC YpaBHEHHUS, 00J1aCTh ONPEICIICHUS] ypaBHEHUS (HEPaBEHCTBA,
CUCTEMbI YpaBHEHUI WJIM HEPABEHCTB);

pemarh KBaJpaTHbIC YPaBHCHUS U YPaBHEHUS, CBOJIUMBIC K KBaJPAaTHBIM C TOMOIIBIO
TOXKJIECTBEHHBIX MPe0Opa30BaHMIA,

pemarb qpoOHO-THHEHHBIC YPABHEHUS;

pelaTh npocTeiile HppaloHaIbHEIe ypaBHenns Bua [ f (X) =a, \/ f(x)= \/ g(x);

pelaTh ypaBHEHUs CIOCOOOM PA3JI0KEHUsI HA MHOYKUTENN U 3aMEHbI IEPEMEHHOM;

pelaTh JIMHEWHbIE YPaBHEHHs U HEPABEHCTBA C [IapaMETPaAMU;

pelaTh HECIOKHBIE KBAaIpaTHBIE YPABHEHUS C ITapaMETPOM;

pelaTh HECJIOKHBIE CHCTEMBI JIMHENHBIX YPABHEHU € TapaMeTpaMHy;

pelaTh HECIIOKHbIE YPAaBHEHHUS B 1IEJIBIX YNCTIAX.

B noBceHEBHOW KU3HU U IPU U3YYEHUHN IPYTUX NIPEIMETOB:

COCTaBJIATh U pEIIaTh JUHEWHBIE U KBAJAPAaTHbIC YPAaBHEHUS, YPABHEHMSI, K HUM CBOJSILUECS,
CUCTEMBI JINHEWHBIX YpaBHEHUH, HEPABEHCTB MPU PELICHUH 3a/1a4 IPYTrUX y4eOHBIX MPEIMETOB;
BBINOJIHATH OLEHKY IPaBJOII0100uUs pe3ybTaToOB, OJIy4aeMbIX [P PELICHUH JIUHEHHBIX U
KBaJPAaTHBIX YPABHEHUW U CUCTEM JIMHENHBIX YPAaBHEHUN U HEPABEHCTB IIPU PELICHUN 3a]1a4
JPyruX y4yeOHBIX MPEAMETOB;

BbIOMpAaTh COOTBETCTBYIOLIUE YPABHEHMSI, HEPABEHCTBA UM UX CUCTEMBI JIJIs1 COCTaBJICHHUS
MaTEMaTHYECKON MOJEININ 3aJaHHON PEaIbHOM CUTyalluy Wi NIPUKIIAIHON 3aa4uu;

YMETbh UHTEPIPETUPOBATH MTOIYUEHHBIN IPY PEILIEHUH YPABHEHUS, HEPABEHCTBA WJIN CUCTEMBI
pe3ynbTaT B KOHTEKCTE 3aJaHHON PEaIbHOW CUTyaluu WIH NIPUKIIAIHON 3aa4H.
BbINNYCKHHMK NOJIYyYUT BO3MOXKHOCTh HAYYUThCA B 8 KJ1acce /1 yCEeLHOI'0

NPOAO/KEeHUS 00pa30BaHUA HA YIJIyGJIEHHOM YPOBHE
CBO60Z[HO OIIEPUPOBATH NOHATHUAMMU: HEPABCHCTBO, PABHOCHUJILHBIC HepaBeHCTBa;

pelaTh pa3Hble BUJIbl YpAaBHEHUH, B T.4. APOOHO-PAallMOHATIbHbIE U UPPALMOHAIbHEIE;

BJIQ/IETh Pa3HBIMU METOJIaMU J1I0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LEJIBIX YUCIIAX;

n300paxkaTb MHOKECTBAa Ha IUIOCKOCTH, 3aJaBacMble YPABHEHMSIMHM, HEPABEHCTBAMHU U HUX
CHUCTEMAaMH.

B noBceiHeBHOM KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

COCTaBIIATh W pPEIIAaTh yYPAaBHEHUS, HEPABEHCTBA, MX CHUCTEMbl IIPU PEIICHHH 3alad APYTUX
y4eOHBIX IPEIMETOB;

BBITOJIHATh OLEHKY MpPaBIONOAOOUS pe3ylIbTaToB, MOJYyYaeMbIX MpPHU PEIICHUH Pa3INYHbIX
YpaBHEHUM, HEPABEHCTB U X CUCTEM IPHU PEUICHUH 3a/1ad IPYTUX y4eOHbBIX MPEAMETOB;
COCTaBJIAITh YPAaBHEHHE, HEPABEHCTBO WJIM HX CHUCTEMY, ONMCHIBAIOLIUE PEAIBHYIO CUTYaLUIO
WM NIPUKJIAIHYIO 337a4y, UHTEPIPETUPOBAThH MOTyYEeHHbIE PE3YIbTATHI.

5. DyHKUMHU
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BBINYCKHMK MOJIYYUT BO3MOXKHOCTh HAay4YUThCA B 8 Ki1acce AJ1d o6ecneyeHus
BO3MO>XHOCTH YCIIELTHOT'0 PO 0/DKEeHHs 06pa30BaHUA Ha 6a30BOM U yIj1y6/IeHHOM
YPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )

ITo rpaduKy HaXOAUTH 00JIACTH OMPEACTICHUS, MHOXKECTBO 3HAYCHUH, HYIU (PYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH BO3pACTaHMsI U yObIBaHUs, HAanOOJIbLIEE U
HaMMEHbIIIee 3HAaYeHUs (PYHKINH;

CTPOUTH IpauK JUHEHHON QYHKIIMM U 0OpaTHON MPONOPLUOHATIBHOCTH;

NIPOBEPSATH, SABISCTCS JH JaHHBIA rpaduK rpaduKoM 3adaHHON QyHKIMK (IMHEHHOH, 0OpaTHON
IPONOPLHUOHAIBHOCTH);

OTIpeNIeNIATh IPUOIMKEHHBIEC 3HAYEHUSI KOOPMHAT TOUKH IepeceueHus rpaukoB GyHKINH.
OnepupoBaTh NOHATUAMU: (PYHKIIMOHAJIbHAS 3aBUCUMOCTb, GyHKLUSA, rpaduk GyHKIMH,
cnocoOblI 3a7anus (PYHKIIMK, apTyMEHT U 3HaueHue (QYyHKIMH, 00JIaCTh ONpEICICHUS U
MHOX€ECTBO 3HaUCHUH (PYHKIMU, HYJIU QYHKLHHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTH (DYHKIIMH, Y€THOCTH/HEUETHOCTD (DYHKIINH;

CTPOUTH I'paQUKH JMHEHHON (PYHKIIMU, OOpATHOHN MPOMOPLIUOHAIBHOCTH,

UCCIeIoBaTh (DYHKIIHIO 110 €€ TpaduKy;

HaXOJIUTh MHOKECTBO 3HAUEHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJPaTUIHON ()YHKIIHH.

B noBceaHEBHOM KU3HU ¥ OIPU U3YYEHUHU APYIHX NPEAMETOB:

UCTIOJIB30BaTh TPa(hUKK peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OTIPEICIICHUS] KX CBOMCTB ;
UNIIOCMPUPOBANb ¢ NOMOWBIO 2PAPUKA PEANbHYI0 3A8UCUMOCTb UU NPOYECC NO UX
Xapakmepucmuxam,

UCNONIBL306AMb CEOLICEA U 2pAPuUKY PYHKYUL (6 M. Y. TUHENHOL)NPU peuleHuu 3a0ad U3 Opyaux
VUeOHbIX NPeOMemos.

BBINyCKHMK NMOJIYYUT BO3MO>KHOCTh HAY4YUThCA B 8 Ki1acce A/ yCIeIHOr o
NPOJ0JKEHUA 06pa30oBaHUsA Ha YIly6/IeHHOM YPOBHe

CB000HO OonepUpOBaTh NOHATHUAMM: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAsI 3aBUCUMOCTh, 3aBUCHUMast
U HEe3aBUCUMasi NepeMeHHbIe, (YHKIUS, COCOOBl 3adaHus (PYHKIUH, apryMEHT M 3Ha4eHUE
GyHKuuu, 00JacTh OINpeNeseHUs] M MHOXECTBO 3HaueHHs (YHKUUHM, HYIM (YHKIHH,
NPOMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh ()YHKIHMH, HauOoJbllee W HauMEHbIIee
3Ha4YeHHUs, CTPOUTH rpaduku GyHKIMN: THHEHHOHN, KBapaTUYHOM, APOOHO-THMHENHOMH,
aHATM3UPOBATh CBOICTBA (DYHKIWI M BUJ rpadika B 3aBUCIMOCTH OT MTapaMETPOB;
UCMOJIb30BaTh METOJ MaTeMaTH4YecKOW HWHAYKLIUHU A BbIBOAAa (OpMyI, J0Ka3aTelnbCcTBa
PaBEHCTB ¥ HEPABEHCTB, PEIICHUS 3a/1a4 Ha JIEJTMMOCTb.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

UCTIOJIB30BaTh TPa(UKK 3aBUCUMOCTEH [T UCCIIEAOBAHIS PEaTbHBIX MTPOIIECCOB U SBJICHUN;
KOHCTPYUpPOBAaTh U MCCIENOBATh (DYHKIUH MPHU PELICHUHU 3a/1ad APYruX y4eOHBIX MPeIMETOB,
UHTEPIPETHPOBATh TOJNYYCHHBIE pPE3yabTaThl B COOTBETCTBHHM CO CIEUU(UKON ydeOHOTO
npeaMera.

6.CTaTucTNKA M TEOPHUs BEPOSITHOCTEIH

BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAay4YUThCs B 8 Ki1acce A/ o6ecrieyeHus
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1yGJIEHHOM
ypoBHX( a TaK)Ke /I MCM0JIb30BaHUSI B IOBCEeAHEBHOM )KU3HU )

HMeTh npeacTaBiaeHUe O CTAaTUCTUYECKUX XapAKTEPUCTHKAX, BEPOATHOCTH CIIY4aiHOTO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

peliaTh NpOoCTeHIe KOMOMHATOPHBIE 3a/1a9M METOI0OM IPSIMOTO ¥ OPTaHU30BAHHOTO Iepedopa;
OTIPEIeNIATh OCHOBHBIE CTATUCTHUECKHUE XapaKTePUCTHKHU YHCIOBBIX HA0OPOB;

OLICHUBATb BEPOATHOCTDH COOBITHSA B HpOCT@fIHJHX ciydasx.

CocTaBmisTh TaOJIUIIBI, CTPOUTH AUATPAMMBI U TPpaUKU HA OCHOBE JAHHBIX;

ONCpHUPOBATH IMOHATUAMU: (l)aKTOpI/IaII quuciia, n€peCTaHOBKU U COYCTAHUSA, TPCYT'OJIbHUK HaCKaJ'DI;
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OTICPUPOBATH TOHITHSIMH: CITy9alHBIN OIIBIT, CITy9alHbBIN BRIOOD, UCIIBITAHKE, DIIEMEHTAPHOE CITydaiiHOe
co0OBITHE (MCXO0), KJIACCHIECKOE OTPEICIICHIE BEPOATHOCTH CIIyJ4alHOTO COOBITHS, OTICPAIIIH Hal
CITy4YaiHBIMH COOBITHSIMH;

NpPEACTaBIATh HHYOPMAIIHIO C TIOMOIIBIO KPYyroB Diijepa.

B HOBCGI[HCBHOﬁ JKHW3HU U IIPHU U3YUYCHUH APYTIUX INIPEAMCTOB.
OMnpeaAcATh CTATUCTUYCCKHUC XaPAKTCPUCTUKHU BLIGOpOK oo Ta6J'II/IIIaM, AuarpamMmam, I‘pa(l)I/IKaM,

BBITIOJIHATE CPAaBHECHUE B 3aBUCHUMOCTH OT LEJIN PCUHICHUA 3a/la4H,
OILICHUBATDH KOJUYCCTBO BO3MOXKXHBIX BAPHUAHTOB METOAOM nepe6opa;

HPE/ICTABIATH POJIb IPAKTUIECKHU IOCTOBEPHBIX U MATOBEPOSATHBIX COOBITHH;
OLCHUBATHb BEPOATHOCTD PCAJILHBIX COOBITHUH U SBJIEHUMN.
BbINYCKHMK NOJyYUT BO3MOKHOCTh HAyYUThCA B 8 KJ1acce AJisl yCIENTHOTO

NPOJ0/LKEeHUA 06pa30BaHUA HA YI1y6/IeHHOM YpOBHe
Bribupates Hambosiee ymoOHBIM croco0 TpencTaBiieHUs WHGOpPMAINH, aJeKBaTHBIA €€ CBOICTBaM W

OCJIsIM aHaJIn3a,
BBIYUCJIATH YHUCIIOBBIE XapaKTECPUCTUKU BLI60pKI/I;

CBOOOJHO OINEPUPOBaTh TOHATHAMH: (AKTOpPHANl YWCIA, TEePEeCTAaHOBKH, COYETAHWS W pa3MEIICHHS,
TpeyroibHuk [Tackans;

CBOOO/IHO OIIEPUPOBATH MOHATHUSAMHM: CITyYalHBIH OMBIT, CIyYallHBIA BBIOOp, UCIIBITAHUE, HIIEMEHTAPHOE
CITy4aiiHOe COOBITHE (MCXO0J), KIIACCUYECKOEe ONPEACICHHE BEPOSITHOCTH CIIYYaiHOTO COOBITHS, ONIEpaIlliu
HaJ CIyJaifHBIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIHI;

3HAaTh NIPHUMEPHL CHy‘-IaI\/'IHLJX BCJIMYUH, U BBIYHUCIIATH UX CTATUCTUYCCKUC XapPaKTCPUCTUKH,

UCIIO0JIB30BaTh (POPMYJIBI KOMOMHATOPUKH IPHU PEIICHUH KOMOMHATOPHBIX 3a71ay;

pelIaTh 3a/1a4y Ha BEIYMCIICHHE BEPOSITHOCTH B TOM YHCIIE C UCTIOJIB30BaHUEM (hOPMYIL.

B noBce1HeBHOM KU3HM U NIPU U3YYEHHH JAPYTUX MPeIMETOB:

MPEACTABISITh MHOOPMAIIMIO O peaTbHBIX MPOIECCaX U SABJICHUSIX CIIOCOOOM, aJIeKBATHBIM €€
CBOICTBaM U IEJIH UCCIIEIOBAHUS;

OLCHUBATb BEPOATHOCTL PCAJIbHBIX COOBITUH U SIBJIEHUH B PA3JIMYHBIX CUTyallUusX.

7. TekcTOBbIE 3aa4YH

BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAaYy4YUThCS B 8 Kj1acce A1 o6ecnieyeHus
BO3MO>KHOCTH YCIIELIHOT'0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM M YIJ1yGJIEHHOM
YPOBHAX( a TaKXKe /11 MCM0JIb30BAaHUSI B IOBCEeJHEBHOM )KU3HHU )

CocTaBnsTh IJIaH peHICHU 3a1a1U;

BBIJIETISITH TAIbl PEUICHNUS 33/1a4H;
MHTEPIPETUPOBATH BEIYUCIUTENbHBIE PE3YIIbTATHI B 3a/1a4€, UCCIEA0BATh MOJIYUYSHHOE peIlIeHUe 3a/1a4H;
3HATh pa3lInyue CKOPOCTeH 00bEKTa B CTOSYEH BOJIE, IPOTUB TEUECHHUS U 110 TEUYCHUIO PEKU;

perarh 3a1a4y pa3HbIX TUIOB (Ha pabOTy, HA MOKYIKH, HAa ABHKEHHE), CBI3BIBAIOLINX TPH BEIUIHUHBL,
BBIJIETISITH 9TH BEIMYMHBI U OTHOILEHUS MEKIY HUMU;

penaTh JJOTHYECKHE 3a/1a4l METOJOM PacCy K ICHUM;

pewams 3a0a4u NOSbIUEHHOU MPYOHOCTIL
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PAasIuUYams MoOeib meKCma u Mooeilb peulenuss 3a0ayu, KOHCMpPYuposams K 00OHOU MOOelu
PeuleHUst HeCI0HCHOU 3a0ayu pasHble MOOeIU MeKCma 3a0adu;

3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuteHus 3a0ay (0m mpebosanus K YCi08Uuto U Om YCioeust K
mpebosanuro),

MOOeNUPO8AMb PACCYHCOCHUs NPU NOUCKE PeUleHUs 3a0aU ¢ NOMOUWbIO 2pagh-cxembl;

yMenmb 8blOUPams ONMUMATLHBII MEMO0 PeueHUs 3a0a4u U 0CO3HA8AMb 8bLOOP Memooa,
PAccmMampusans paziuiHble Menoobl, HAX00UNMb PA3Hble PeUeHUst 3a0aUU, eClll 603MONCHO;

AHATUZUPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

BLINOJIHAMb PA3IUUHbIE NPEOOPAZ08AHUA NPEONONCEHHOU 3a0at, KOHCIPYUPO8AmMb HO8ble 3a0aUll U3
OaHHOU, 8 MOM HlUCie 0bpamHble;

UCCED08AMb BCEBO3MOICHBLE cumyayuu npu peuenuu 3a0a4 Ha 08UMICEHUE NO PEeKe, pacemampueams
PA3HblE cUCmeMbl omcdema,

peuiams u 060CHOBLIBAMNb CB80€ peLleHUe 3A0ay (8blOeIAMb MameMamuiecKyo OCHO8Y) Ha
HAX0JHCOEeHUe Yacmy YUCAA U YUCIA NO €20 4acmu Had OCHO8E KOHKPEMHO20 CMblcla Opoou;
0CO3HABAMb U 0OBACHAMb UOSHMUYHOCb 3A0a4 PA3HbIX MUNOS, CEA3bIBAIOWUX MPU BETUUUHDL
(Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), 8bIOEIAMb IMU BETUUUHBL U OMHOUEHUSL MeNCOY HUMU,
NPUMEHAMb UX NPU peuleHUU 3a0ay, KOHCIMPYUposams cobCcmeenHbvle 3a0ay YKA3aHHbIX MUNo8;
81a0emb OCHOEHbIMU MEMOOaAMU peuierus 3a0a4 Ha cMmecu, cniaesl, KOHyermpayuu,

peutanms jocudecKkue 3a0ayu PA3HbIMU C}’ZOCO6LZMM, 8 mom vuciue, ¢ a@yMﬂ onoxamu u ¢ mpems onoxamu
OAHHBIX C NOMOWBIO MAdIUY,

PeuLaniov HeCl0dCHble 3a0ayU N0 MAMEMAMUYECKOLL cmamucmuke,

0671a0emb 0OCHOBHBIMU MEMOOAMU PEULEHUA CIOHCEMHBIX 3a0ay: apungemulteCKuzZ, axzee6pauuecr<u12,
nepebop 8apuUaHmMos, 2eoMempuyeckull, epapuueckuti, NPUMeHAMb UX 8 HOBbIX NO CPABHEHUIO C
U3YYEHHbIMU CUmyayusx.

B moBceiHEBHOM KU3HU ¥ IIPU W3YYSHUU JIPYTUX MTPESIMETOB:

BBIJIBUTATh THITOTE3bI O BO3MOYKHBIX TIPE/ICTBHBIX 3HAUCHUSIX HCKOMBIX B 33]1a4€ BEJTMYUH
(enatp MPUKUAKY);

8b10€IAMb NPU peuleHul 3a0ad XapaKkmepucmuKky paccmampusaemoll 8 3a0ade cumyayuu,
OMIUYHBLE OM PEATIbHBIX (Me, Om KOMOPbIX AOCmMpasuposaiiucy), KOHCMpYyupo8ams HOGbLe
cumyayuu ¢ y4emom 3mux XapaKmepucmux, 8 YaCMmHOCMu, NPU peuleHuu 3a0a4 Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb GeUjecmad;

pewams u KOHCMpPYUpo8amsy 3a0adi Ha OCHO8E PACCMOMPEHUSL PEATbHBIX CUMYAYUL, 8 KOMOPbIX
He mpebyemcsi MOUHbLU GbIYUCTUMELbHBLU Pe3YIbman,

pewams 3a0ayu Ha 08UdNCeHUe N0 peKe, PACCMAMPUBAs pa3Hvle CUCHEeMbl OMCcYemd.
BbINyCKHHMK NOJYYUT BO3MOKHOCTh HAyYUThCA B 8 Kjlacce AJ1f1 yCHEeLHOT 0
NPOAO/KeHUsI 060pa30BaHMA HA YyI/1y6GJIEHHOM YPOBHE

Pemath 3a1a9u MOBBIIICHHON TPYIHOCTH U BBIICIATH KX MATEMATHYECKYIO OCHORBY;
pacro3HaBaTh pa3Hbie BUJbI U TUIIBI 33]1a4;

3HATh W TPUMEHATh TPH CIoco0a MOWCKA pelreHus 3aaad (0T TpeOOBaHUS K YCIOBHIO U OT
yCIIOBUS K TPeOOBaHHUIO, KOMOMHUPOBAHHBIH );

AHAIM3UPOBATH 3aTPYIHCHUS TIPH PEIICHUH 3a]1a9;

BBHITIONHATh pa3IMYHbIe MPEoOpa3oBaHMs NPEUIOKEHHON 3aaud, KOHCTPYHUPOBAThH HOBHIC
3aJla4M U3 JIAaHHOM, B TOM YHCIIe OOpaTHEIE;

MHTEPIIPETUPOBATH BHIUMCIUTEIbHBIC PE3YIbTAThl B 33/1a4€, UCCIIEI0BAThH MOJIYYEHHOE PElICHHEe
3aJ1a4H;
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U3MEHATh YCIIOBHUE 3alady (KOJMYECTBEHHbIE WJIM KAueCTBEHHBIE JAaHHBIE), HCCIEN0BATh
M3MEHEHHOEe NMPeoOpa3oBaHHOE;

pemath ¥ OOOCHOBBIBATH CBOE pELICHHE 3a/1ad (BBLACIATH MAaTEMaTHYECKYIH0 OCHOBY) Ha
HAXO0XJICHWE YaCTH YMCiIa U YUClia IO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA Apoou;
OOBACHATh UAEHTUYHOCTD 3a/1ay Pa3HbIX THIIOB, CBA3BIBAIOIIMX TPHU BEJIWYMHBI (Ha paboTy, Ha
MOKYTIKH, Ha ABM)KCHUE), BBIJCIATH 3TH BEJIMYMHBI U OTHOIICHUS] MEXAY HUMHU, IPUMEHATh UX
IPY PELICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 yKa3aHHbBIX THIIOB;

pemiate 3a7auyd MO KOMOMHATOpPUKE W TEOPUU BEPOSATHOCTEW Ha OCHOBE HCIOJIb30BaHUS
U3YyYEHHBIX METOZOB U 0OOCHOBBIBATH PEIICHUE;

pelaTh HECJIOKHBIE 3a/1a41 110 MATEMAaTUYECKON CTaTUCTHUKE;

OBJIQJIETh ~ OCHOBHBIMH  METOJAaMHM  PEIICHHS  CIOKETHBIX  3a7ady:  apu(pMETHUUYECKHIH,
anredpanveckuii, nepedop BapuaHTOB, FTeOMETpUYECKUil, rpaduyecKuii, IPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLlUsX.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPeIMETOB:

KOHCTPYMpOBaTb HOBBIE MJI JIaHHOM 3aJauM 3aJauyHble CUTYyallud C YYETOM peajbHBIX
XapaKTEPUCTUK, B YACTHOCTH, MPU PEIICHUM 33Ja4 HA KOHLEHTPALWHU, YYUTHIBATh IJIOTHOCTh
BELIECTBA; pelllaTh U KOHCTPYUPOBATh 3a/ladll Ha OCHOBE PACCMOTPEHUS pealbHbIX CUTYyallUl, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIA PE3yiIbTarT;

peliaTh 3a/1a4y Ha ABM)KEHUE 10 pEKEe, paccMaTpUBasi pa3Hble CUCTEMbI OTCUETA;
KOHCTPYHPOBATh 33Ja4Hble CUTYallUU, TPUOIMKEHHBIEC K PEalIbHOM IeHCTBUTEIILHOCTH.

Anareopa
9 kJaacc

1.9/1eMeHTBHI TEOPHU MHOKECTB M MATEMATHYECKOI JTOTMKH

BbINyCKHHMK NOJIyYUT BO3MOKHOCTb HAYYUThCA B 9 KJ1acce AJi o6ecrnedyeHus
BO3MO>XHOCTH yCIIELIHOI'0 NPOJ0/KeHHs1 06pa30BaHUA HA 6a30BOM U yrj1yG/IEHHOM
ypOBHAX( a TaKXKe AJI1 MCII0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )

OHCpHpOBaTB MOHATHUAMU: OHNPCACIICHUC, aKCuoMa, TCopeMa, A0Ka3aTCJIbCTBO, BbICKA3bIBAHUEC,
HUCTUHHOCTH U JIO)KHOCTH BBICKA3bIBaHHA, OTPHULIAHHC BI)ICKa3BIBaHPII>'I, Oorcpanuvmn HaJl BbICKAa3bIBAHUAMMU:
H, WIH, HC, YCJIIOBHBIC BBICKA3bIBAHUA (I/IMHJ'II/IKaI_IHI/I);

CTPOUTH BBICKA3bIBAHUSA, OTPULIAHUA BLICKaSBIBaHHi/'I;

NPUBOAWUTD MIPUMEPBI U KOHTPIIPUMEPBI 1JI IIOATBECPIKACHUA CBOUX BBICKA3bIBaAHHM.

B noBcelHEBHOM JKM3HU U IPU U3YYEHUH JPYTUX TPEIMETOB:

UCIIOJIb30BaTh rpaduueckoe MpeicTaBIeHUEe MHOXECTB Ul ONKCAHUSl PEAIbHBIX MPOIECCOB U
SBJICHUH, IIPU pEIIEHUH 33]a4 APYTUX y4eOHBIX NPEIMETOB;

CTPOMTH LIETIOUYKH YMO3AKJIIOUEHUI Ha OCHOBE MCIIOJIb30BAaHNUS ITPABHII JIOTHKHY;

UCIOJIb30BaTh MHOXKECTBA, ONEpallMd ¢ MHOXKECTBAaMM, UX IpaUuecKoe NpeicTaBIeHUE I
ONMCAHUS PeAIbHBIX IPOLIECCOB U SBJICHUIA.

BbINYCKHUK NOJIYYUT BO3MOXKHOCTb HAYYHMThCS B 9 KJlacce AJisl YCIEeIHOTo
NpoAOoKEeHHsI 06pa30BaHUsA Ha YIIyG/IeHHOM YPOBHE
CBO6OHHO OIIEPUPOBATH MOHATUAMU: BBICKA3bIBAHUEC, HCTUHHOCTD U JIOXKHOCTDb BBICKA3bIBaHUSA, CJIOKHBIC

" TPOCTHIC BbICKA3bIBAHHWA, OTPHULAHHC BLICKaBLIBaHHﬁ; HUCTUHHOCTb U JIOXKHOCTH YTBCPKACHUA U €TO
OTpuLlaHusd, OII€pallvi HaJl BBICKa3bIBAHUAMMU: U, WU, HE, YCIIOBHBIC BbICKA3bIBaAHUA (I/IMHHI/IKaHI/II/I);
CTPOUTH BBLICKA3BIBAHUS C UCITIOJIB30BAHUCM 3aKOHOB anre6pLI BBICKA3bIBAaHHM.

B noBceaHeBHOM XKU3HU U IIPU U3YYSHUH APYTUX IIPEAMETOB:
CTPOUTDH PACCYXACHHA HA OCHOBE HUCITIOJb30BaHUA ITPABUJI JIOTUKH,

118



UCIIOJIb30BAaTh MHOXKECTBA, OMEPAMHA C MHOXKECTBAMH, WX Trpaduueckoe MpelCTaBICHHUE s
OINMCAHUS PealIbHBIX MPOIECCOB U SBJICHUM, IPH PEIICHUH 3a]a4 JPYTUX yYEOHBIX MIPEIMETOB.

2.Yucaa
BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYYUThCA B 9 KJ1acce AJi1 06ecrnedyeHus:
BO3MO>KHOCTH yCNIELIHOTO NPOA0/KeHUsI 00pa30BaHUs HA 6a30BOM U YI/1y0/JI€eHHOM

YpPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )
BrinonsaTe OKPpYTJICHUC pAallUOHAJIbHBIX YUCCII B COOTBECTCTBUU C TIpaBUJIaMHU, C 33[[3HHOI>1 TOYHOCTBIO,

CPaBHMBAThH PallMOHAJIBHBIE U MPPALMOHAJIBHBIC YHCIA;
OLICHUBATh 3HaU€HHE KBAAPATHOIO KOPHS U KOPHS N-HOM CTENEHH U3 IOJI0KUTENIFHOTO 1I€JI0r0 YUCTIa,
pacio3HaBaTh pallMOHAJIbHbBIE U UPPALIOHATIbHbIC YHUCIIA;

NPEACTABIATH PAllHOHATIBLHOE YHCIIO B BHJE JECATUIHON APOOH

YIHOPSI0YHMBAThH YHCIIA, 3aMCAHHBIC B BUIC OOBIKHOBEHHOM U JICCATUYHOMN IpOOH;

Haxonute HO/I 1 HOK uyucen u ucnonp30BaTh UX IPU PELICHUH 331a4.

B noBceIHEBHOM JKM3HU U IPU U3YYECHUH JPYTUX IPEIMETOB:

IPUMEHSTh IpaBUJa MPUOIM)KEHHBIX BBIYMCICHUH INpU pEHICHUH NPAKTUYECKUX 3aJad U
pELIeHUH 3ajiay IPYTUX y4eOHbIX TPEIMETOB,;

BBIIIOJIHATh CPABHEHUE PE3YJIBTATOB BBIYMCICHUN IIPU PEIICHUM NPAKTUYECKHMX 3a7ad, B TOM
Yrciie MPUOIMKEHHBIX BEIYUCIICHHH;

IIPH PEIICHUHN NPAKTUYECKUX 3a/1a4;

BBINOJIHATH CPAaBHECHUE YUCEJI B PCAJIbHBIX CUTYyalluAX,

COCTaBJIATh U OLICHUBATH YMCJIOBBIE BBIPAKEHUS NPU PELICHUH MPAKTUUYECKUX 3aa4 U 3a/1ay U3
JIPYTUX y4eOHBIX NPEAMETOB;

3aIIUCHIBATh U OKPYIVIATH YUCJIOBBIE 3HAYCHUS PEalbHBbIX BEJIMYHMH C UCIOJIB30BAHUEM PAa3HBIX
CHUCTEM U3MEPEHHUS.

BBINYCKHUK NOJIyYUT BO3MOXKHOCTb HAYYUTHCS B 9 KJIacce AJisl yCHEMHOro
Npo/J0/DKeHHs 06pa30BaHUsA HA YIIy6/I€eHHOM YPOBHe
CBO60,Z[H0 OIICpUpPOBATh IMOHATUAMU: PANUOHAJIBHOC YHCIO, MHOXCCTBO PpalHUOHAJIBHBIX YHCCII,

HUppalrMoOHAJIbHOC YHUCJIO, KOPCHb CTCIICHU 1, I[GﬁCTBI/ITCJ'H)HOG YHCJI0, MHOXECTBO I[GI’ICTBI/ITGJIBHBIX
quCeJl, TCOMCTPHUUICCKAA MHTCPIPETALUA HATYpaJIbHBIX, LICJIbIX, pallMOHAJIbHBIX, [IeI\/'ICTBI/ITeJ'IbHBIX YHUCCII,

IMOHUMATEL U O0BSICHATE pasHULly MEXIy HOSHHHOHHOﬁ n HeHO3I/I]_II/IOHHOI71 CHUCTCMAaMH 3aITMCH YHUCCII,
MNEepeBOAUTD YHCJia U3 O,Z[HOﬁ CHUCTEMBI 3aIlMCHU (CI/ICTeMLI CLIPICJ'IGHI/IH) B APYTYIO;

BBIIIOJIHATD OKPYTJICHUC PAllTUOHAJIBHBIX U UPPAIUOHAJIBHBIX YUCEII C BaHaHHOﬁ TOYHOCTBIO,
CpaBHUBATh HeﬁCTBHTeHBHBIe Yyucia pasHbIMU CHOCOGaMI/I;

YHOPSII0YNBATh YMCIIA, 3aIIMCAHHbIE B BUI€ OOBIKHOBEHHOW M JAECSITUYHOW IpOOH, Yncia, 3alMCaHHbIE C
UCIIOJIb30BaHUEM apH(PMETHUECKOTO KBAJIPATHOTO KOPHSI, KOPHEH cTerneHu Ooble 2;

BBITIIOJIHATH BBIYUCIICHUA U HpeO6p330BaHI/I$I BLIpZDKGHPIfI, COZACpKAINX HCfICTBI/ITCHLHBIC qucia, B TOM
YHCJIC KOPHU HATYpPAaJIbHBIX CTCIICHEH.
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B noBcenHeBHOM KHU3HU U MIPU U3YYEHUU APYTUX MPEAMETOB:

BBIMOJHATh U OOBSACHATH PE3YyNbTAaThl CPaBHEHUS PE3YyIbTATOB BBIYUCICHUNW NpPU PELICHUU
MPAKTUYECKHUX 33J]la4, B TOM YHCIIe MPUOIMKEHHBIX BBIYMCICHUH, HCIIONB3Yys Pa3HbIC CIIOCOOBI
CpaBHECHUM;

3aMMCbIBaTh, CP)ABHUBATD, OKPYTJIATH YHCJIO0BbIE JaHHbIE peaJbHbIX BEJIUYUH C
VCIIOJIb30BAaHHWEM Pa3HbIX CUCTEM U3MEPEHUS.

3. To:xkaecTBeHHBIE MPE0OPa30BaAHUSA

BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAYy4YUThCS B 9 Kilacce A/ o6ecnieyeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA Ha 6a30BOM U yrjiyG/IEeHHOM
ypOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )

BreimoasaTs HpCO6paSOBaHI/I${ JUIsT BBIYHMCIICHUA 3HAYCHHUH YHCIOBBIX BLIp&)KCHPIfI, CoJcpKaUX CTCIICHU
C HaTypaJIbHBIM IMOKAa3aTeJIEM, CTCIICHU C LCJIBIM OTPULATCIIbHBIM IMOKA3aTCJIEM;

BBITIONHATh TpeoOpa3oBaHMA IIENBIX BBIPAKEHWH: pACKPHIBATh CKOOKH, NPHUBOAWTH TOAOOHBIE
cllaraemeble;

WCTIONB30BaTh (POPMYINBI COKpAIIEHHOTO0 YMHOXKEHHUs (KBaJpaT CYMMBI, KBaapaT pPa3HOCTH, Pa3HOCTh
KBaPaTOB) JJIs1 YIIPOIICHUS BEIYUCICHUN 3HAUCHUN BHIPAKESHUH;

BBITIOJIHSTH MTPeoOpa3oBaHusl JPOOHO-TMHEHHBIX BBIPAXKCHUH W BBIPAXKCHUN C KBaJIPATHBIMU KOPHSIMH U
KOpHSIMU N-HOM CTEIIEHHU;

ONeprupoOBaTh IMOHATUAMU CTCIICHU C HATypaJIbHBIM II0Ka3aTeJIcM, CTCIICHHU C LCJIbIM
OTPpULATCIIBHBIM ITOKA3aTCIIEM;

pacKiIaablBaTb Ha MHOXHUTCIIN KBaI[paTHLIﬁ TPCXYJICH,

BBITIOJIHATH HpCO6p330BaHI/I$I BLIpB,)KGHHfI, CoACpIKaMX CTCIICHU C LCJIBIMUA OTPHUIATCIbHBIMA 1
,I[pO6HBIMI/I MMOKa3aTC/IIIMH, IICPECXOJUTL OT 3allMCH B BHAC CTCIICHHU C LCJIBIM OTPpULATCIIbHBIM
IIOKa3aTcjIeM K 3aIllMCH B BUJIC I[p06I/I;

BBINIOJIHATD npeo6pa30BaHI/151 BBIpa)KeHHfI, COACPpIKAIIUX MOAYJIb.

B HOBCGI[HGBHOﬁ KHU3HHU U ITPU U3YYCHHUH APYTUX IMTPEAMETOB!

3allMChIBAaTh YHCJia B CTAHAAPTHOM BUIC,

BBITOJIHATH IEHCTBUS C UUCIAMHU, 3alIUCAaHHBIMU B CTAaHAAPTHOM BU/IE;
BBIMOJIHATh TNPeoOpa3oBaHMs alreOpandeckux BBIPAXEHUH IpU pelleHHH 3ajJad JpYTux
y4€OHBIX IPEIMETOB.

BBINYCKHMK NMOJIYYUT BO3MOXKHOCTh HAYYUThCS B 9 Kjlacce /1Sl yCelHOro
NPOAO0/DKEHUA 06pa30BaHUA HA YyIIy6/J1eHHOM YpPOBHe
CB00OOHO OTIEpUPOBATH MIOHATUEM CTETICHH C IPOOHBIM MTOKa3aTelieM;
BBITIOJHSATH JI0KA3aTeJIbCTBO CBOMCTB CTEMEHU C IPOOHBIM MTOKA3aTeNIeM;
UCTIONB30BaTh TeopeMy Buera m Teopemy, oOpatHyro Teopeme Bmera, Ui mowmcka KOpHEH
KBaJIPATHOTO TpeXUJieHa W JAJIs PelIeHHs 3a7ad, B TOM YHUCIE 3aJa4 C IapamMeTpaMu Ha OCHOBE
KBaJIPATHOTO TPEXWICHA;
JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOpPHEH CTereHH N,
BBITIOJTHATE MPeo0pa3oBaHus BRIPAKECHUHN, COJICPIKAIINX KBaIpaTHBIC KOPHHU, KOPHH CTEIEHH N;
CBOOOIHO  OMEpUPOBATH  MOHSATHUSMHU  «TOXKIECTBO»,  «TOXIECTBO HA  MHOXECTBEY,
«TOXKIECTBEHHOE TIPpeo0pa3oBaHUEy;

i () = &
BBITIOJHATH pa3UYHbIE MPE0oOpa30BaHUsl BBIPAKEHUN, COJEPIKAIINX MOTYITH.
B 11oBce/THeBHOM JKM3HU M TPH U3YICHHUH IPYTHX TPEIMETOB:
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BBIMIOJIHATH MpeoOpa3oBaHusi W JeHCTBUA ¢ OyKBEHHBIMH BBIPQKCHUSMH, UYHCIOBBIC
KO3(PULIMEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BHJIE;

BBITOJIHATH IPe0Opa30BaHus PAlMOHAIBHBIX BBIPAXCHUN MPH PELICHUH 3a]a4d JPYTuX y4eOHBIX
IIPEIMETOB;

BBINOJIHATh TPOBEPKY MPaBAONOAOOHS (U3UUECKUX M XUMHUYECKHX (OpMyT Ha OCHOBE
CPAaBHEHHS Pa3MEPHOCTEN U BAJIECHTHOCTEH.

4. ypaBHeHHH H HEPABCHCTBA

BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAYy4YUThCS B 9 Kiiacce A/ o6ecnieyeHus
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1Iy6GJIEHHOM
ypOBHAX( a TaKXKe AJIfA MCN0JIb30BAaHUA B IOBCEAHEBHOM »KMU3HHU )

PemaTe nuHeliHbIE HEPABEHCTBA U HEPABEHCTBA, CBOSIIMECS K JIMHEHHBIM;

pe€uiaTb CUCTEMBI JIMHEHUHBIX ypaBHeHI/Iﬁ, HEPABCHCTB,

IMPOBEPATDH, ABJIACTCA JIM JAHHOC YHCJIO PCIHICHUCM YPAaBHCHUSA (HepaBeHCTBa);

pemaTh KBaJipaTHbIC YpaBHEHUS 110 (OpMYJIe KOPHEH KBaIpaTHOTO YpaBHCHHS;

M300pakaTh pelIeHUsI HEPABEHCTB U X CUCTEM Ha YHUCIOBOU MPSIMOI;

ONCprUpOBaTh IMOHATHAMU: YPABHCHUC, HCPABECHCTBO, KOPCHb YPAaBHCHUS, PCIICHUEC HCPABCHCTBA,
PaBHOCUJIBHBIE YpaBHEHHS, O0JacTh OINPEACICHUS YypaBHEHHUs (HEPAaBEHCTBA, CHCTEMBI
YpaBHEHUU WJIM HEPABEHCTB);

peiiaTb KBAaAPATHBIC YPAaBHCHUA W YPaBHCHUA, CBOJUMMBIC K KBaJpaTHbBIM C I[MOMOIIBIO
TOXKIACCTBCHHBIX Hp606paSOBaHHﬁ;

peraTh npocTeiiliie HppalHoHaIbHbIe ypaBHeHus Biza L/ f (x) =a, \/ f(x)= \/ g(x);

pemarb ypaBHEHUs BUAA Xn =a;

pelaTh ypaBHEHUs CIOCOOOM PA3JI0KEHUsI HA MHOYKUTENN U 3aMEHBI [IEPEMEHHOM;
UCIIOJIb30BaTh METOJI UHTEPBAJIOB ISl PELIEHUS LENIbIX U JPOOHO-pallMOHATIbHBIX HEPABEHCTB;
pelaTh HECIOKHBIE KBAaIpaTHbIE YPAaBHEHHUS C ITapaMETPOM.

B noBceIHEBHOM JKM3HU U IPU U3YYECHUH JPYTUX IPEIMETOB:

COCTABJISITh M PEIIATh JUHEHHbIE W KBaJpaTHbIC YPABHEHUS, YPAaBHEHUS, K HUM CBOJSIIUECH,
CHCTEMBI JIMHEHHBIX YPaBHEHUH, HEPABEHCTB IPU PEIICHUH 3a/1a4 JPYTUX y4eOHbIX IPEAMETOB;
BBITMIOJHATh OLEHKY MpPaBIONOJ00us PE3yIbTaTOB, MOJYyYaEMBIX IpPU PEIIEHUU JUHEWHBIX U
KBaJIpaTHbIX YPAaBHEHMHM M CHUCTEM JIMHEHHBIX YpaBHEHWIl M HEPABEHCTB IPU PELIECHUM 3ahad
JIPYTUX y4eOHBIX NPEIMETOB;

BBIOMPATh COOTBETCTBYIOIME YpaBHEHMs, HEPABEHCTBA WJIM MX CUCTEMBI JUISI COCTaBJICHUS
MaTEeMaTU4YeCKONW MOJEIIH 3aJaHHON PEaIbHOW CUTyallMy WU MPUKIIAHON 3a]1a4H;

YMETb MHTEPIPETUPOBATh MOJYYEHHBIN IIPU PEILIEHUH YpAaBHEHUS, HEPABEHCTBA WJIM CHUCTEMBI

pe3yJIbTaT B KOHTEKCTE 3aJJaHHON pEeaTbHOM CUTYAIIMU WJIU MPUKIIAIHON 3a0a4H.

BI)IHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 9 KJacce aJjs ycneurHoro

Npo/J0/DKeHHs 06pa30BaHUsA HA YIIy6/I€eHHOM YPOBHe
CBO60,Z[H0 OIIepUpoOBaTh IOHATUAMU: PABHOCHUIIBHBIC YPABHCHHUSA W HCPABCHCTBA, YPABHCHUC,

SBIISAIOIIEECS]  CIENCTBHEM JAPYroro ypaBHEHHs, YpaBHEHMS, paBHOCHJIbHBIE Ha MHOXECTBE,
paBHOCHIIbHBIE ITPe00pa3oBaHMs ypaBHEHUI;

pemiarb pasHble BHUJABl YPAaBHEHUMM M HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUd 3 U 4 creneHel, 1poOHO-palloHaIbHbIE U UpPAllMOHAIbHBIE;

3HaTh TeOpeMy Buera [isl ypaBHEHHUN CTEIIEHU BBILIE BTOPOH;

MOHUMATh CMBIC]I TEOPEM O PaBHOCUJIBHBIX U HEPABHOCUJIBHBIX NMPEOOPA30BaHMIX YpaBHEHUM U
YMETB UX JI0Ka3bIBaTh;
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BJIAJICTh Pa3HbIMU METOJAMH pEIlEeHUs YpaBHEHH, HEPaBEHCTB U UX CHCTEM, YMETb BbIOMPATh
METO/1 perieHus: 1 000CHOBBIBATH CBOM BHIOOD;

HCIIOJIB30BAaTh MCETOJA HHTCPBAJIOB JId PCIICHHUA HCPABCHCTB, B TOM YHCIIC IIpOGHO'
PalMOHATBFHBIX U BKITFOYAIONIMX B C€0sI UPPAIIIOHAILHBIC BBIPAKEHHS,

peuiaTtb anre6pa1/1quKHe YpaBHCHHUA W HCPABCHCTBA W HUX CHCTCMbI C IapaMeTpaMu
areOpandecKuM 1 rpaguuecKUM METOJAMH;

BJIAACTH pa3HbIMU METOJaMH JOKA3aTCIIbCTBA HCPABCHCTB,

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJaBacMble YPABHECHUSIMH, HEPABCHCTBAMH H WX
CHCTEMaMH.

B noBceIHEBHO# KU3HU ¥ IPU U3YYCHHUH JIPYTUX TPEIMETOB:

COCTaBJIATh W PCIIATb YPABHCHHA, HCPABCHCTBA, UX CHUCTCMbI IIPU PCHICHUH 3aJdad APYIrux
y4eOHBIX IPEMETOB;

BBINOJIHATh OLEHKY MPaBIONOA00US PE3YyIbTaTOB, MOJYYaeMbIX NPU PEUICHUU DPAa3TUUHBIX
YpaBHEHHIA, HEPABEHCTB U X CHCTEM IPH PEIICHUHU 3aj1a4 IPYTHX YYCOHBIX MPEIMETOB;
COCTaBJIATH U PEIIAaTh YPaBHEHUA U HEPABEHCTBA C IapaMETpaMHU IIpU PEIIECHUH 3a1a4d APYrux
y4eOHBIX IPEMETOB;

COCTAaBJIATh YPAaBHCHHUEC, HCPABCHCTBO MJIM HX CHCTEMY, OIIMCBIBAONIHUEC PCAIbHYIO CHUTYyaAlUIO
WY TIPUKJIAIHYIO 337129y, HHTEPIPETUPOBATh OJTYYCHHBIC PE3YJIbTATHI.

5. OyHKUIMHU

BBINyCKHMK NOJIYYUT BO3MO>KHOCTh HAYYUThCA B 9 Kiiacce A/ o6ecneyeHus
BO3MO>XHOCTH YCIIELIHOI'0 PO 0/KEeHHs 06pa30BaHUA HA 6a30BOM U yrjy6/IeHHOM
yPOBHAX( a TaKXKe AJIA MCN0JIb30BAaHUA B IOBCEJHEBHOM »KU3HHU )

[To rpaduky HaxoAWTh OOJACTH ONpPEACTEHHS, MHOXXECTBO 3HAUCHWH, HYIMH (YHKIHH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHusi M yObIBaHUsA, HaubOoibliee U
HauMEHbIIIee 3HAYCHUS PYHKIINH;

pOBEPATh, SABISAETCA JIM JaHHbIM rpaduk rpadukoM 3aJaHHOM (QyHKIMM (JMHEHHOM,
KBaJIpaTUYHOM, 00paTHON IPONOPIUOHATIBHOCTH);

peliaTth 3aJa4r Ha MPOrpeCCruu, B KOTOPBIX OTBET MOXKCET 6I)ITI> IMMOJIYy4YC€H HCIIOCPEACTBCHHBLIM ITOACUCTOM
0e3 mpuMeHeHHsT (DOPMYIL.

Onepuposams nousmusmu: QyHKYUOHANIbHAS 3A8UCUMOCMb, DYHKYUA, 001acmb onpedeienus U
MHOXMCECm80  3HAYeHUlti  (QYHKyuu, HyIu QYHKYuy, NPOMeNCYmKU 3HAKONOCHMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCHb/HeUemHOCb PYHKYUU,
cmpoums  2paguKu  JUHEUHOU, K8AOpamuyHou @YHKYyul, 0Opamuou NpoOnoOPYUOHAIbHOCTU,
@yukyuu suoa: y:a+L, y=~x,y=%x, y=|x;

X+b
Ha npumepe K8aopamuuHou QyHKyuu, UCnoib3o8ams npeobpaszosanus paguxa ynxyuu Y=Ff(x)

0N nOCMpoenus 2paguros GynKyutl y = af (kx+b)+c ;

uccnedosams QyHKYuro no ee 2papuxy;

HAX00UMb MHONCECME0 3HAYEHUl, HYIU, NPOMENHCYMKU 3HAKONOCHOAHCMEA, MOHOMOHHOCHU
K8AOpamuiHoU QyHKyuu,

onepupogamv ~ NOHAMUAMU:  NOCNE008AMENbHOCMb,  apu@memuieckas  Npocpeccus,
2eoMempuyecKas npoepeccusl,;

pewams 3a0ayu Ha ApUPMEMuUUecKyro U 2e0MempuUiecKyro npoepeccuro.

B noBceHEeBHOM KU3HU M IPU U3YYEHHUH JIPYTUX TPEIMETOB:

UTIOCMPUPOBAMb € NOMOWbIO  2PAPUKA  PeanvHyI0  3a8UCUMOCMb ULU NPOYecc HO  UX
Xapakmepucmuxam,

HCIIONB30BaTh TPadUKU pEaJbHBIX MPOLECCOB M 3aBUCHMOCTECH JUIsl ONPEICNCHHS HX CBOWCTB

(mamOonpIiie W HAWMEHbBIINE 3HAYCHMS, TPOMEXYTKH BO3pacTaHUs W yObIBaHUS, oOONacTu
HIOJIO’KUTENBHBIX M OTPUIATENILHBIX 3HAYCHHU H T.IT);
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UCNONIBL308AMb CBOUCMBA U 2PpAPUK KEAOPpAMUYHOU (QYHKYUU NpU peuteHuu 3a0ay u3 opyeux
VUEeOHbIX NPeOMemos.

BbINyCKHHMK NOJIyYUT BO3MOKHOCTb HAyYUThCA B 9 Kj1acce AJif yCIEeLHOro
NPOAO/KEHUS 00pa30BaHMA HA YI/1IyGJIEHHOM YPOBHE

CBOOOIHO  oOmepupoBaTh TOHATHUSMHU: 3aBUCUMOCTh, (DYHKIMOHAIbHAS  3aBHUCHMOCTD,
NepPUOANYHOCTh (PyHKUMHU, TpapuK GYHKIUU, BEpTHKalIbHAs, TOPU30OHTAJbHAs, HAKJIOHHAs
ACUMIITOTHI, rpaduK 3aBUCUMOCTH, HE SBISIFOIICHCS (DYHKIIHEH,

CcTpouTh Tpaduku (QYHKIHMH: JTHHEHHOW, KBaJIpaTUYHOW, NPOOHO-TMHEHHOM, CTEIICHHOW IpH
pasHbIX 3HAYCHUSIX [IOKA3ATEIISl CTCIICHH, y — |x|;

MCIIONIb30BaTh Npe0OpazoBanus rpapuka (YHKUMU vy — f (x) WA HOCTPOCHHS TpaduKoB

GyHkumMi y = af (kx+b)-+c;

aHAJM3UPOBATh CBOIMCTBA (DYHKIMI U BUJI TpaduKa B 3aBUCUMOCTH OT IapaMeTpPOB;

CcBOOOJIHO ONEPHPOBATH NOHATUSAMMU: I1OCIIEA0BATENBLHOCTh, OTPAaHUYEHHAs II0CIEI0BATEIBHOCTb,
MOHOTOHHO BO3pacTaromias (yObIBarolasi) MoCIeq0BaTEIbHOCTD, MPEAEI MOCIEA0BATEIbHOCTH,
apupMeTHuecKass Mporpeccus, reoMeTpudeckas HpOrpeccusi, XapaKTepUCTHUYECKOe CBOICTBO
apu@meTnyecKoil (reoMeTpuuecKoil) porpeccuu;

UCMOJIb30BaTh METOJ MaTeMaTW4ecKOW HWHAYKLIUHU A BbIBOAA (OpMyJl, J0Ka3aTenbCcTBa
PABEHCTB ¥ HEPABEHCTB, PELICHUS 3a/1a4 Ha JEJINMOCTb;

UCCIIEI0BaTh [10CIIEI0BATEIbHOCTH, 33JaHHbIE PEKYPPEHTHO;

pemath KOMOMHUPOBAHHbBIE 33/Jaul HAa apU(PMETUYECKYIO U TEOMETPUUECKYIO IIPOrPECCUH.

B noBceaHEBHOM KU3HU ¥ OIPU U3YYEHUHU APYIHX NPEAMETOB:

KOHCTPYUpPOBaTh M HCCIEAOBaTh (PYHKIUH, COOTBETCTBYIOIIME pEATbHBIM IpolLeccaM |
SBJICHUSIM, HMHTEPIPETUPOBATh IOJIYYEHHBbIE PE3yJbTaTbl B COOTBETCTBUH CO CIELU(DUKOM
HCCJIETyEMOT'0 TIpoLEcCca UITU SIBJICHUS,

UCIOJIb30BaTh Ipa(UKK 3aBUCUMOCTEH JUI UCCIIe0BAHMSI PealIbHBIX MTPOLIECCOB U SIBJICHUM;
KOHCTPYUPOBATh M MCCIENOBATh (DYHKIIUHM MPH PEHICHWHU 3a/a4 APYruX y4eOHBIX MPEIMETOB,
UHTEPIPETUPOBATh IOJYUYEHHbIE pE3yJabTaTbl B COOTBETCTBHUM CO CHeLU(UKON ydueOHOro
npeaMera.

6. CTaTucTHKA U TEOPHUs BEPOATHOCTEH

BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 9 KJ1acce AJis1 06ecrnedyeHus:
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1yGJIEHHOM
YpPOBHAX( a TaKXKe AJI1 MCM0JIb30BAHUSI B IOBCEeJHEBHOM )KU3HHU )

PemaTs koMOMHATOPHBIC 33/]a4l METOJIOM MPSMOTO M OPraHU30BaHHOTO Iepedopa;

OIICHUBATh BEPOSITHOCTH COOBITUS B IPOCTEHUIIINX CIyYasiX;

HUMCETDb IIPEACTABJICHUEC O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBIEHUSIX.

Onepuposame nonamuamu: CTAaTUCTUUECKUE XAPAKTEPUCTUKU BBIOOPKH; Haubonvbuiee u Haumenvbuiee
3HaYeHus BbIOOPKU, paA3MaAx GblOOpPKU, Oucnepcus U CMAaHoapmuoe OMmKIOHeHUue, CAYYalHas
UBMEHYUGOCTND,

onepuposamsv NOHAMUAMU. YAKMOPUAT YUCTA, NEPECTNAHOBKY U couemanus, mpeyeoavhuk llackansa;
NPUMEHAN NPABULO HPOU38E0EHUS NPU PeUeHUU KOMOUHAMOPHBIX 3a0aY,

ONEPUPOBAMYL NOHAMUSAMU: CTIYYAUHBLL ONbIM, CLYYAUHBII 8b100D, UCHbIMAHUe, JNeMEHMapHoe CIY4aliHoe
cobvimue (Ucxo0d), BEPOSTHOCTb CIIyYaHHOTO COOBITHS, Kidccuueckoe onpeoeieHue 6eposmHoCmu
CaAyuatino2o cobvimus, onepayuu Hao CyYauHbiMu COOLIMUAMU,
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pewams 3a0auu HA GbIYUCTIEHUE GEePOSIMHOCIU C NOOCHeMOM KOIUYECTNBAd 6APUAHMO8 C NOMOWbLIO
KOMOUHAMOPUKU.

B nioBce1HeBHOW KU3HW U IPU U3YYEHUHU JAPYTUX MPEIAMETOB:
u3elIeKamy, UHMePNPemuposams U npeodpazoevléans UHGopmayu, NPeoCmasieHHyo 8 maoauyax,

HA OUAzZpaMMax, 2pagurax, Ompaxcarouyio c8oUCmMaa U XapakmepucmuKky peaibHblX Npoyeccos
U AGIEeHU;

onpeodensams CMAmUCMu4ecKue XapaKxmepucmuku 6bl00poK no mabauyam, ouazpammam, epaguxam,
BBINONHAMb CPABHEHUE 8 3A8UCUMOCTNY O YeU PeuteHUs 3a0a4il,

OIICHMBATh KOJIMYECTBO BO3MOXHBIX BAPHAHTOB METOZOM TIepedopa;
MIPEJICTABIATE POJIb MIPAKTHYECKH JOCTOBEPHBIX U MAIOBEPOSITHBIX COOBITHIA;

OYeHUBambvp 6epoAMHOCMb pedlbHblX codObIMUIL U S61eHUL.

BBIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 Kiacce aas ycneurHoro

MPOJOKEHHS 06pa30oBaHUA Ha YIJIy6JIEHHOM YPOBHE
BeiOupate Hanbonee ynoOHBIH croco0 mpeacTaBieHUs HWHPOPMAlWH, aJcKBaTHBIA €€ CBOHCTBaM M

CJIIsIM aHaJInu3a,

CBOOOJHO OTEPHUPOBATh MOHATUSIMH: CIYYalHBIN OIBIT, CIyYalHBIA BBIOOP, MCIBITAHUE, dJIEMEHTapHOE
CITy4aifHOe cOOBITHE (MCXO/), KJIaCCHYECKOe OTpeelieHIe BEPOSITHOCTH CIIYYaitHOTO COOBITHS, ONEpaIin
HaJl CITyYailHBIMU COOBITHSAMH, OCHOBHBIE KOMOWHATOPHEBIE (GOPMYJIBI;

CBOOO/IHO OIIEPUPOBATH MOHATHSAMHM: CITyYalHBIH OMBIT, CIyYallHBIA BBIOOp, UCIIBITAHUE, HIIEMEHTAPHOE
CITy4aiiHOE COOBITHE (MCXO0J), KJIACCHYECKOE ONPEACIICHIE BEPOSTHOCTH CIIYYaiHOTO COOBITHS, ONIEPAIUU
HaJ CIyYaifHBIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIH;

3HAaTh IPUMEPLL CHy‘-IaI\/'IHLJX BCJIMYUH, U BBIYHUCIIATH UX CTATUCTUYCCKUC XapPaKTCPUCTUKH,

UCIIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKH MPH peIlIeHNH KOMOMHATOPHBIX 3ajay;

pemaTh 3aJ1a4y Ha BBIYMCIEHUE BEPOSITHOCTH B TOM UHUCIIE C UCIIOIb30BaHUEM (POPMYII.

B noBceiHEBHOM JKM3HU U IPU U3YYEHUH JPYIUX TPEIMETOB:

NPEJICTaBIATh MHPOPMAIMIO O peajbHBIX MPOIEccax U SABJIEHUSX CIIOCOOOM, aJe€KBATHBIM €€
CBOICTBaM U LIEJIM UCCIIEI0BaHUS;

AQHAIN3UPOBAaTh U CPAaBHUBATh CTATUCTUYECKHE XapPAaKTEPUCTUKH BBIOOPOK, MOJIYYEHHBIX B
IIPOLIECCE PELICHMs NMPUKIAJAHON 3aauyd, U3YYEHHUs PEAIbHOTO SIBJICHMS, PEIECHUS 3aJaud U3
JIPYTUX y4eOHBIX MPEIMETOB,;

OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYALUIX.

7. TekcTOBBIE 3212491
BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAYyYUThCS B 9 Kjlacce A/ o6ecnieyeHus
BO3MO>KHOCTH YCIIELIHOT'0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM M YIJ1yGJIEHHOM

ypOBHﬂX( ad TaKiXKe AJid UCIIOJIb30BAHUA B HOBce/:[HeBHOifI )KI/IBHPI)
Pemiats HeclIoOXKHBIEC CIOJKETHBIC 3aa4d Ha apI/I(bMeTI/I‘ICCKyIO U TCOMCTPUUICCKYHO MMPOTPECCHU;

Pemrate 3amaum Ha MPOCTHIE IPOIIEHTHI («OAHKOBCKHE 3a7]a9m).

CTPOUTHh MOJIEb YCIOBHS 3a1a4M (B BHJIE TaOJUIIBI, CXEMBI, PUCYHKA WM ypaBHEHU), B KOTOPOU JaHbI
3HAYEHHUs JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYHH, C LEJIbIO IIOUCKA PELICHUS 3a1a4H;

MHTEPIPETUPOBATH BEIYUCIUTENbHBIE PE3YIIbTATHI B 33/1a4€, UCCIEA0BATh MOJIYYCHHOE peIlIeHUe 3a/1a4H;
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permaTh 3a1a91 Ha HaX0XKJICHUE YaCTH YHCIIa M YMCia 110 €T YacTH;

HaxOJINTh TIPOIEHT OT YHWCJa, YHUCJIO IO TPOIEHTY OT HETO, HaXOAWTh IMPOICHTHOE CHWXCHUE WIH
MIPOLICHTHOE TIOBBIIIICHUE BEJIMYUHEI;

pelaTs JIOTHYeCKHUe 3a/1a9d METOJIOM PAacCyKICHHH.

Pewams npocmoie u crosichvle 3a0auu pasHvlx MUnos, a makdice 340y NOSbIUEHHOU MpPYOHOCMIU,
UCNONIL306AMb PA3Hble KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CILONCHLIX 3a0ay OJsi NOCMPOEHUS.
NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

paziuuams mMooenb MmeKCma U MOOelb peulenus 3a0auu, KOHCMPYUposams K O0OHOU Mooeu
peulenus HeClOHCHOU 3a0adu pasHvle MOOelU MeKCma 3a0ayu;
3HANMb U NPUMEHSANb 0ba cnocoba noucka peuterus 3a0ay (om mp€606(1Hu}l K ycioeuro u om yciosus K

mpebosanuro),
MOOEUPOBAMb PACCYIHCOSHUS NPU NOUCKE PeutleHUs 3a0ay ¢ NOMOWbIO 2pag-cxembl,
8b10€I5IMb MANBL PEULEHUSL 3A0aYU U COOEPAHCAHUE KAINCO020 IMANA,

yMemv  8blOUPAML  ONTMUMANLHBIL  MEmoO pewleHus 3a0auu U 0CO3HABAMb GulOOp Memood,
paccmampugams pasiuyHvle Memoobsl, HAX00UMb PA3Hble Peuetlss 3a0ail, eCid 603MONCHO,

AHATUZUPOBAMb 3aMPYOHEHUs NPU peuleHUU 3a0a4;

BbINONIHAMb PA3IUYHBIE NPEOOPA306AHUSL NPEONONCEHHOU 3a0ayul, KOHCMPYUPOB8ams HOGble 3a0auu U3
OaHHOU, 8 MOM YUCIe 0Opammubvie;

UHMEPRPEMUPOB8aAmMb  BbIYUCTUMENbHbIE Pe3VIbmamsl 8 3a0aue, UCCIe008aMb NONYHEHHOe peuleHue
3a0ayu;

AHATUUPOBAMb BCEBO3MONCHBLE CUMYAYUU 63AUMHO20 PACNOLONCEHUS O8YX 00BEKMO8 U USMEHEHUE UX
Xapaxmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8PeMsl, PACCMOsAHUE) NPU peuleHul 3a0ay Ha
osudICeHIe O8YX 0OBEKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONOJONCHBIX HANPAGIEHUSX,

UCCNE008aMb 8CEBO3MONCHBIE CUMYAYUU NPU PEUEeHUU 3a0ay HA OBUNCEHUE NO peKe, PACCMAMPUsams
PasHble Cucmembl OMCHema;

pewamsb pazHoodpaHble 3a0ayu «HA YACmuy,

peutamsb U 000CHOBbIGAMb C80€ peuleHue 3a0ay (8bloensmb MAmemMamuieckKyio OCHO8Y) Ha
HAXOMHCOEHUE YaCmU YUCLA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICILA OPoOU;
0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0AY PAHLIX MUNOS, CEA3bIBAIOWUX MPU GETUUUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUIICEHUE), 8bLOENAMb MU BEIUUUHBL U OMHOWEHUSL MeNCOY HUMU,
NPUMEHAMb UX NPU PeuleHUl 3a0ay, KOHCMPYUpo8ams coOCmeeHHble 3a0a YKA3AHHbIX MUNO08;
61a0emb OCHOBHLIMU MEMOOAMU PEULeHUs. 3a0aY HA CMeCU, CNIAEblL, KOHYEHMPAYULL,

pewams 3a0auu Ha NPOYEHMbl, 8 MOM HUCTe, CLOJNCHbIE NPOYEHMbL ¢ 00OCHOBAHUEM, UCHOTIb3YS PA3HbIE
Ccnocoowl,

pewams 102udecKkue 3a0aqy pasHvblMu Cnocooam, 8 mom yucie, ¢ 08yMsa OI0KaMu U ¢ mpems O10KamMu
OAHHBIX C NOMOUWBIO MAdIUY,

pewams 3a0a4y N0 KOMOUHAMOPUKe U Meopul 6ePOSIMHOCMEN HA OCHO8E UCHONb3068ANUS U3VHEHHbIX
Memooo08 1 060CHO8bIBAMb peulenue,

peutams HeC0ACHbIe 3A0ayU O MAMEeMAMU4ecKol CMamucmuxe;

0611a0emb OCHOBHBLIMU MEMOOAMU PEUWEHUS CIONCEMHBIX 3a0ai. apugmemuyeckull, aneeOpauiecKui,
nepebop 8apuaHmos, 2eoMempuieckull, epaguueckuil, NPUMEHAMb UX 6 HOBbIX NO CPABHEHUID C
U3YUEHHBIMU CUMYAYUSIX.

B HOBCGI[HGBHOﬁ KHU3HU U IIPpU U3VUYCHUU IPYIUX IIPEAMETOB.
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BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX TNPEJCIbHBIX 3HAYCHHSIX HCKOMBIX B 3ajadye BEIUYUH
(menmaTh MPUKUIKY);

8vl0eNaAms NpU peweHuu 3a0aiy XapakmepucmuKku paccmampueaemoll 6 3aoave Ccumyayuu,
OMIUYHBIE OM PEealbHbIX (Mme, Om KOMOpbIX abCMpacuposaluch), KOHCMpPyupo8ams Ho8ble
cumyayuyu ¢ y4emom Omux Xapakmepucmuxk, 6 YACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb 8eUjecmad;

pewams u KOHCMpPYyupo8ams 3a0aiu Ha OCHO8E PACCMOMPEHUSL PEANbHBIX CUMYAYUL, 8 KOMOPbIX
He mpebyemcsi MOUHbLU 8bIYUCTUMELbHBIU Pe3YIbman,

pellaThb 33/1a4M Ha ABUKEHUE 110 peKe, pacCMaTpUBasi pa3Hble CUCTEMbI OTCYETA.

BbINYCKHHMK NOJIyYUT BO3MOKHOCTb HAYYUThCA B 9 Kj1acce /1 yCeLHOro
NPOJ0J/DKEHUA 06pa30oBaHUA Ha YI1y6/IeHHOM YPOBHe

Pemiate mpocThie U CI0XKHBIE 3ajauy, a TaKXKe 3a7a4l MOBBIIIEHHONW TPYJHOCTH U BBIIEIATh UX
MaTEMaTHYECKYIO OCHOBY;

pacrio3HaBaTh pa3HbIC BU/bI M TUIIBI 3371a4;

UCIIOJIb30BaTh pa3Hble KPAaTKUE 3allMCU KaK MOJIENM TEKCTOB CJIOKHBIX 3aJad U 3a4ay
HOBBIIIEHHON CJIOXHOCTH JAJISi IOCTPOEHUS MOMCKOBOM CXEMbl M pPELIeHMs 33a1ay, BbIOUpPATh
ONTUMAJIBHYIO JUISl pACCMAaTPUBAEMOIl B 33/1au€ CUTYalluy MOJIEJIb TEKCTa 3a/auH;

pasinyaTth MOJAEIb TEKCTa M MOJENb PELICHHs 3a/ayd, KOHCTPYHPOBaTh K OJHOM MOJENU
peLIeHUs CIOXKHBIX 337a4 pa3Hble MOJIENIN TEKCTa 3a/]auu;

3HaTh M NPUMEHSATh TPHU cllocoba MoucKa pelieHus 3agad (0T TpeOOBaHUS K YCIOBHIO M OT
yCIIOBHA K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

MOJIEJIUPOBATh PacCyKJCHMS ITPU MOUCKE PELICHHUS 3a/1a4 ¢ HIOMOILBIO I'pad-CXEMBbI;

BBIJIEJISITH 3TAIlbl PEIICHUS 3aJ1a4M U COJIEp KaHNe KaXA0ro ITara;

yMeThb BbIOMpPATh ONTUMAJBHBIA METOJ| pEIIeHUs 3a7ayd M OCO3HaBaTh BBIOOp METOAA,
paccMmaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTH Pa3HbIE PEIICHUS 3a/1a4H, €CIH BO3MOXKHO;
aHaAJIM3UPOBATh 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;

BBIIOJHATh pa3jIMyHble IpeoOpa3oBaHMsl NPEUIOKEHHOM 3aJaud, KOHCTPYUPOBATH HOBBIE
3aJlauyl U3 JaHHOM, B TOM 4HClie OOpaTHBIE;

MHTEPIPETUPOBATH BHIUMCIUTEIbHBIE PE3YJIbTAThl B 3a/1a4€, UCCIIEI0BaTh MIOJyYEHHOE pEIIeHNE
3a/1a4u;

U3MEHATh YCIIOBHUE 3a/ady (KOJMYECTBEHHbIE WJIM KAueCTBEHHBIE JaHHBIE), HCCIEI0BaTh
U3MEHEHHOE MTPe00Pa30BaHHOE;

AQHAIN3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aUMHOIO pAaclOJOXKEHHUS JABYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK ITPU COBMECTHOM JIBUKEHMH (CKOPOCTb, BPEMs, paCCTOSIHUE) IIPU
pelleHny 3a7ad Ha JBUJKEHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOINOJOKHBIX
HaIpPAaBJIECHUAX, KOHCTPYUPOBATh HOBBIE CUTYyallUd Ha OCHOBE M3MEHEHHUs YCIOBUH 3aJaud NpHU
JBUKEHHUHU T10 PEKE;

UCCIIEI0BATh BCEBO3MOXKHBIE CHUTyallUM @pPH PELIEHUM 3aJad Ha JBW)KEHHE 10 pEKe,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

pewath pa3sHOOOpa3HbIE 3a/1a4l «HA YaCTH»;

pematb ¥ OOOCHOBBIBATH CBOE€ peEIlIEHHE 3anay (BBIAEIATH MaTEMaTHUECKYyK0 OCHOBY) Ha
HaXO0’KJICHUE YacCTH YKCiIa U YHUCIIa MO €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICTa JIpooH;
OOBACHATh MACHTUYHOCTD 3a/1ay Pa3HbIX THIIOB, CBS3BIBAIOIIMX TPHU BEJIWYMHBI (Ha paboTy, Ha
MOKYIKH, Ha JBWKEHHE), BBIICIATh 3TH BEJIMYMHBI U OTHOILIEHUS MEXIy HUMH, IPUMEHATh UX
IIPU pEIIeHNH 3a]a4, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

I'eomeTpus

8 ks1acc
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1.I'eomeTpuueckue Gpurypsbl.
BBINYyCKHMK NMOJIYYUT BO3MOXKHOCTh HAYYUThCS B 8 Kjlacce A/ o6ecrieyeHus
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1Iy6GJIEHHOM

ypOBHﬂX( d TaKXKe AJid UCITI0JIb30BAHUA B HOBCBAHGBHOﬁ )KI/ISHPI)
Onepupoeamb HNOHAMUAMU ceoMempudecKux d)UZyp (MHOI‘OYFOJ'II)HI/IK, YCTBIPCXYTOJIbHUK,

napajuieJorpaMM, MpsSMOYTOJIBHUK, POMO, KBaJIpat, TPamels);

U3BNIEKAMb, UHMEPNPEMUPOBANDb U NPE0OPAZ08bIBAMb UHDOPMAYUIO O 2OMEMPUYECKUX (hucypax,
NPeoOCmasientylo Ha Yepmedrtcax,

NPUMEHSMb 2eoMempuyeckue Gakmol O peuleHusi 3a0ay, 8 mom yucie, nPeonoIaauux HeCKOIbKO
wWazo8 peuleHusl;

Gopmyauposams 8 RPOCMENUIUX CLYHASX CEOUCMBA U NPUBHAKU pueyp;

O00KA3bIBAMb 2e0MEMPULECKUe YMBEPICOCHUSL,

61a0emsv CIMaHOapmHoll Kiaccupurayuel nI0CKUx uayp (mpey2oavHuKo8 U Yemulpexy2oibHUKos).

B 11oBce1HEBHOW KU3HU U IPU U3YUYEHUHU JAPYTUX NMPEAMETOB:
UCNONL3068AMb CEOUCMBA 2e0MEMPUUECKUX (hu2yp Ol peuteHus 3a0a4 NPAKmuyecKko20 xapakmepa,

3a/1a4, BO3HUKAIOIINX B CUTYalUsX MOBCEAHEBHOM JKU3HH U 304 U3 CMENCHBIX OUCYUNTIUH.

BBIHYCKHPIK IMMOJIYYUT BO3MOXKHOCTb HAYUYUTHCA B 8 Ki1acce AJIA yCIIemHoro
NpoJAOo/KEHUs1 06pa30BaHUA Ha YIIyG/IEeHHOM YPOBHE

CB000IHO OonIEpUPOBATh FEOMETPUUECKUMHU MOHATUSIMU NIPU PELLIEHUH 3a]1a4 U IPOBEICHUN
MaTEeMaTUYECKUX PaCCyKICHUN;

CaMOCTOSITENILHO (hOPMYITUPOBATH ONPEIEICHUS T€OMETPUIECKUX (PUTYP, BBIABUTATh THIIOTE3bI
0 HOBBIX CBOMCTBaX U MPU3HAKAX [€OMETPUUECKUX (PUTYp U 0OOCHOBBIBATh MIIM ONIPOBEPraTh
uX, 00001aTh I KOHKPETU3UPOBATH PE3yIbTaThl HA HOBBIE KIIacChl (UTYp, TPOBOIUTH B
HECJIOKHBIX CIy4asx KIacCU(PUKAIMIO (GUTYp IO pa3InYHBIM OCHOBAHUSM;

HCCIIEIOBATh YEPTEXKH, BKIIFOYask KOMOMHALMK (UTYD, U3BIEKATh, HHTEPIIPETUPOBATD
1peoOpa3oBbIBATH HHGOPMALIUIO, IPEACTABICHHYIO Ha YEePTEkKaX;

pemaTh 3aga4u reOMETPUICCKOro COACPIKaHusA, B TOM YUCJIC B CUTYallUsIX, KOTAa aJITOPUTM PECHICHUA HE
CJICOYET ABHO M3 YCJIOBUA, BBIIIOJIHATD HCOGXOI{I/IMBIG I p€IICHUA 3aa4U JOIMOJTHUTCIIBHBIC
MMOCTPOCHHA, UCCICA0OBATE BO3BMOKHOCTD IIPUMCHCHUA TCOPEM U q)OpMy.]'I JJIL pCHICHUA 3a4a4;

(hopMyJIUPOBATh M JOKA3bIBATh T€OMETPUICCKHUE YTBEPIKICHUS.

B noBceIHEBHOM KU3HU U DU U3YYEHUU APYIUX NPEAMETOB:

COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB F€OMETPUUYECKUX (PUTYyp MAaTEMATUYECKHUE MOJENH TS
pelIeHus 3a/1a4 PAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEKHBIX TUCLUILINH, UCCIEA0BATh
IIOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3yJIbTaT.

2.0THOLICHUSA

BbINyCKHMK NMOJIYYUT BO3MO>KHOCTh HAYy4YUThCA B 8 Ki1acce A/ o6ecnieyeHus
BO3MO>KHOCTH YCIELIHOI0 NPOJ0/LKEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1y6JIEHHOM

ypOBHﬂX( d TAKXKe AJ1d UCITIOJIb30BAHHUA B HOBCEAHCBHOﬁ )KI/IBHI/I)
Onepupoeamsv NOHAMUAMIU: PAGEHCMBO Pu2yp, pagHvle hueypol, paseHCME0 MpPeyeoibHUKOS,

RApaiieibHOCMb NPIAMBIX, NEPREHOUKYISAPHOCHb NPAMBIX, Yeilbl MENCOY NPAMbIMU, NEPREHOUKYIIAD,
HAKIOHHAS, NPOeKyust, nododue guayp, no0obusie hueypsl, NOOOOHbBIE MPEY2ONbHUKU, BNUCAHHbLE U
ONUCAHHblE YeMbIPeX)20IbHUKU, BNUCAHHBLE U ONUCAHHBLE OKPYICHOCHU,

npumenamys meopemy @aneca u meopemy 0 NPONOPYUOHATILHBIX OMPE3KAX NPU PEUEHUU 3A0al,;
Xapaxmepuzo8ams 63aUMHOE PACHOIONACEHUE NPIMOU U OKPYICHOCHU, O8YX OKPYHCHOCHIEIL.
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B HOBC@I[HGBHOﬁ JKHW3HU U IIPHU U3YYCHUHN APYTUX IPEAMCTOB.
UCNONB308AMb OMHOUEHUS OJIs1 peutleHus 3adalt, BO3HUKANOWUX GpeaﬂbHOﬁ IHCU3HU.

BbINYCKHMK NOJy4YUT BO3MOKHOCTh HAyYUThCA B 8 KJ1acce AJisl yCIEeNTHOTO

NPOJO0/LKEHUA 06pa30BaHUA HA YIy6/IeHHOM YpPOBHe
BJ'Ia,I[CTL IIOHATHEM OTHOIICHUA KaK METAITPEAMCTHEIM,

CBOOOHO OTIEPUPOBATH MOHATHUAMH: PABEHCTBO (QUTYp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTOJIHHHUKOB,
HapauIeIbHOCTh MPSMBIX, TIEPIICHIUKYIIIPHOCTD NPSIMBIX, YTIIBI MEXTy IPSMBIMHU, EPIICHANKYIISP,
HaKJIOHHAs1, MPOEKIHs, HoAooue Guryp, noJooHbIe GUTypHl, TOA0OHBIE TPEYTOJILHUKH;
UCIIOJIb30BaTh CBOMCTBA MOJAO0HS U paBeHCTBa (PUTYp NP peIIeHUH 3aa4.

B HOBCCZ[HGBHOﬁ KU3HU U IIPU U3YUYCHHUH APYTUX ITPEAMETOB:
HCIIOJIB30BaTh OTHOLICHUA JJI IIOCTPOCHUA U UCCIIENJOBAHUA MATEMATHICCKUX MoJieieli 00bEKTOB

pealbHON KU3HU.

3.U3mepenusi U BbIYUCICHHUS

BBIHYCKHPIK IMOJIYYHUT BO3MOXKHOCTb HAYYUTHCA B 8 KJ1acce AJIA o6ecnedyeHusa
BO3MOZKHOCTH YCIIELTHOI'O NPOAO0/JIZKEHHUA 06pa30BaHm{ Ha 6a30BOM H YI'JIY6JIEHHOM
ypOBHHX( d TAKXKe AJ1d UCITIOJIb30BAaHUA B HOBCEAHGBHOﬁ )KI/ISHPI)

Onepuposamuv npedcmagieHusmu o0 OluHe, NIowWaou, odveme KaxK eruyunamy. BeImomTHATH
MU3MEPEHUE IUIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C [IOMOILBK HHCTPYMEHTOB ISl U3BMEPEHU I
JUTAH U YTJIOB;

NPUMEHSTH (POPMYIIBI IEPUMETPA, TUIOLIAIU NP BIYUCICHUsX. [Ipumenamos meopemy Iugazopa,
dopmynsl nrowaou, 0ovema npu peueHur MHO20UA208bIX 3a0at, 8 KOMOPbIX He 6ce OaHHblE
npeocmasienvl A6HO, a MpedYIOm GbIYUCTIEHUN, ONEPUPO8ams boee WUPOKUM KOIULECEOM QOpMYIl
ONIUHbL, NAOWaAoU, 06beMd, 8bINUCIAMb XAPAKMEPUCUKU KOMOUHayull gpueyp (OKpyscHocmetl u
MHO20Y20IbHUKOB) 8bIHUCAMb PACCMOSAHUA MENCOY Pueypamu, npuMeHsms mpueoHomMempuyeckue
@opmynel 015 geruUCIEHULL 6 6OTIee COICHBIX CTIYYASAX, NPOBOOUMb GbIYUCIEHUS HA OCHOGE
PABHOBEUKOCU U PABHOCOCMABIEHHOCU,

nPOo80OUMb NPOCMblE 8bIYUCTEHUS HA 0OBEMHBIX MeNax,

dopmynuposams 3a0a4u Ha 8bIMUCTEHUE ONUH, NIOWAOel U 0OBLEMO8 U pellams UX.

B 1moBce1HEBHOM KU3HU Y IPU U3YUYESHHUH JIPYTHUX IPEIMETOB:
NPOBOOUMb BLIYUCTIEHUS HA MECHMHOCIU (DACCMOSHUS, NIOWAOU),

NPUMEHSMb POPMYTIbL NPU LIYUCTICHUSX 8 CMENCHBIX YUeOHbIX NPeOMemax, 6 OKpyscarouell
oelcmeumeibHOCHu.

BbINYCKHUK MOJIYYUT BO3MOKHOCTb HAYYMThCS B 8 KJ1acce AJis YCIEeUIHOro
NpPOA0/IKEHHsI 06pa30BaHMsI HA YT/IyGJI€HHOM YPOBHE
CBO60}IHO OIIE€pUPOBATH NOHATHUAMMU IAJIMHA, IIJI0IIA/lb, 06’beM, BCJIMYMHA yTIJla KaK BEJIMYNHaMU,

HCIIOJIB30BaTh PABHOBEIUKOCTb U PABHOCOCTABICHHOCTD IIPU PELICHUH 3aa4 Ha BBIYUCIICHUE,
CaMOCTOSITETIFHO TIONy4YaTh U UCTIOIH30BATh (DOPMYIIBI /TS BEIYMCICHUN TUTOIAaAeH 1 006eMoB GuUryp,
CBOOOHO OTEPUPOBATH IIUPOKUM HAOOpOM (OPMYIT Ha BEIYMCIICHHE TIPH PEILICHUH CIIOKHBIX 33/1a4, B
TOM YHCJIE ¥ 33/1a4 Ha BBIUYMCIICHNE B KOMOWHAIVSIX OKPYKHOCTH U TPEYTOJIBHUKA, OKPYKHOCTH H
YETBIPEXYTOJIbHUKA, 3 TAK)KE C IPUMEHEHUEM TPUTOHOMETPHH;

CaMOCTOSITETIbHO (POPMYITHPOBATH TUIIOTE3BI U TPOBEPATH UX JOCTOBEPHOCTE.

B HOBCGI[HGBHOﬁ KHU3HU U IIPpU U3VUYCHUU IPYIUX IIPEAMETOB.
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CBOOOJTHO OTIEpUPOBATh GOPMYJIaMHU MIPU PEIICHUN 33124 B JPYTUX YUEOHBIX MPEAMETaX U MpH
MPOBEJCHNH HEOOXOANMBIX BEIYUCIICHUH B pEATbHOM KU3HU.

4.I'eomeTpHYecKue MOCTPOCHUS
BBINYCKHMK NOJIYYUT BO3MOXKHOCTb HAay4YUThCA B 8 Ki1acce AJiA o6ecnieyeHus
BO3MO>XHOCTH YCIIELIHOI'0 PO 0/DKEeHHs 00pa30BaHUA Ha 6a30BOM U yrjy0JIeHHOM

YpPOBHAX( a TaKXKe /11 MCM0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )
H306pa:)fcamb ceomempudecKkue qbueypbl no MmeKcmoeomy U CUMBOTIbHOM) ONUCAHRUIO,

CB000OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHINAMU 8 HECLONCHBIX CYHASX,

BBINONHAMb NOCMPOCHUS MPEY2OTbHUKOB, NPUMEHAMb OMOeTbHble MEMOObl HOCHPOCHUU YUPKYIeM U
JIUHEUKOU U NPOBOOUNb NPOCMeliuiie UCCIe008AHUS YUCLA PeUleH U,

U3006padcamv munosvie niocKue Guzypel u 00veMHble Mmeaa ¢ NOMOUBIO NPOCMENUUUX KOMNLIOMEPHBIX
UHCMPYMEHMO8.

B HOBCGZ[HGBHOﬁ KHN3HHU U ITPpH M3YVIYCHUH APYIUX NPCEAMCTOB.
BbINOJIHANb npocmeﬁmue nocCmpOeHusl Ha MeCcmHocCniu, Heobxooumble 6p€a]le01/7 HCU3HU,

oyeHusams pasmepsvl pealbHblx 00beKmos OKpyoicarouieco mupa.

BBINYCKHHMK NOJIyYUT BO3MOKHOCTb HAQyYUThCA B 8 Kj1acce A1 yCeLHOro
NPOJ0JKEeHUA 06pa3oBaHUs Ha YI1y6/IeHHOM YpOBHe

OnepupoBaThb OHATHEM HAOOPa JIEMEHTOB, ONPEACISIOIINX T€OMETPUUECKYIO QUTYpPY,
BJIaJIETh HAOOPOM METOJIOB ITOCTPOSHHH ITUPKYIIEM U TMHEUKOMH;

IIPOBOAMTH aHAIM3 U PEAIN30BbIBATh ATAIBI PELICHUSI 3a/1a4 Ha IOCTPOCHHUE.

B HOBCGI{HGBHOﬁ KHM3HU U IIPpU U3YVUYCHUU JPYIUX IIPEIMETOB.

BBITOJIHATH IOCTPOEHUS HA MECTHOCTH;

OLICHUBATh pa3Mepbl peajbHbIX 00BEKTOB OKPYKAIOLIEr0 MHUPA.

5.I'eomeTpuyecKkue Npeodpa3oBaHus

BbINYyCKHMK NOJy4YUT BO3MOKHOCTh HAyYUThCS B 8 KJ1acce AJis1 o6ecriedYeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHMs1 06pa30BaHUA HA 6a30BOM U yriyO/IeHHOM
ypOBHsX( a TaK»Ke AJIsS UCN0JIb30BaHUS B IOBCEAHEBHOM »KM3HH )

Onepuposamuv nonsmuem 08UdCeHUs U npeodpas0eanus No0oouUs, eradems npuemamu
nOCmMpoeHus hucyp ¢ UCNOIb30BAHUEM OBUNCEHULL U NPeodPA308aHUL NOOOOUSL, NPUMEHAMD
NONYYeHHble 3HAHUS U ONbIM NOCMPOCHULL 8 CMENCHBIX NPEOMEMax U 8 peaibHblX CUMYAYUsx
OKpYdHCarOuje2o Mupa,

cmpoums guzypy, no00OHYI0 OAHHOL, NOIB308AMbCI CEOUCMBAMU NOO0OUSL OlIs1 000CHOBAHUS
ceolicme guzyp;

NPUMEHSAMb CBOUCMBA 0BUNCEHULL OJI5 NPOBEOeHUs NPOCMeUuUx 060CHOBAHULL C80UCME pu2yp.
B noBceTHEeBHOM JKU3HU M TP U3YYEHHUH APYTUX TPEIMETOB:

pacrio3HaBaTh JBM)KEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIIEM MHUpE.

NPUMEHAMb CEOUCMBA OBUNCEHULL U NPUMEHAMb NO00bUe OJis NOCIPOEHULL U 8bIYUCTEHUI.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYUYUTHLCA B 8 K1acce aJis ycneurHoro

Npo/J0/DKEeHHs 06pa30BaHUsA HA YIIy6/IeHHOM YPOBHeE
OHCpHpOBaTB JABMOXXCHUAMU U HpeO6pa3OBaHI/IﬂMI/I KaK MCTAINIpCAMCTHBIMU NOHATUAMMU,

OTIEpUPOBATH TOHSITHEM JIBIKEHUS U TIPeo0pa3zoBaHus Mo100usI 11 000CHOBAaHMIA, CBOOOTHO BIIAIETh
MpreMaMH TIOCTPOEHUsI (PUTYpP C MTOMOIIBIO IBIKEHHH 1 TIpeoOpa3oBaHus MOI00Us, a TAKKe
KOMOHMHAIIMSAMH JBHKCHHUM, ABMXKEHUH M TPeoOpa30BaHHiA;
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HCITOJIB30BaTh CBOMCTBA IBMKCHUU W TIPEOOpa30BaHM 71 IPOBEICHUS 000CHOBAHMS M I0Ka3aTeIbCTBA
YTBEP)KICHUN B TEOMETPUH U IPYTUX YICOHBIX MMpeIMETaX;
MOJIL30BAThCS CBOMCTBAMU JIBUKCHHI U MPE0OPa30BaHUH P PEIICHUU 3a7ad.

B noBcenHeBHOM KU3HU U TPU U3YUYEHUHU JIPYTUX MPEIMETOB:
MIPUMEHSATH CBOMCTBA ABMKCHHUM M MIPUMEHSATE TTO00ME MIJIsT TOCTPOCHHI W BEIYMCIICHUH.

6.BeKkTOpbI M KOOPAUHATHI HA IIOCKOCTH

BbINyCKHHMK NOJYYUT BO3MOXKHOCTbh HAYyYUThCA B 8 KJ1acce AJis1 o6ecniedyeHus:
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHs1 06pa30BaHUA HA 6a30BOM U yrjiyG/IEHHOM
YpPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )

Onepupoeamb NOHAMUAMU 6EKMOp, CYMMA, pA3HOCNb 6EKMOPOE6, npous'@eaeHue 6eKmopa Ha 4ucio,,
BbINOAHAMb 0CUCEUSL HAO eeKkmopamu (CJZOJfC@Hue, ebluumanue, YMHONCEHUE HA llLlC]lO), BblNOJIHAMb
PAasnoodcenue 6eKkmopa Ha cocmasesjsirouiue, npumMernAantb nolyYeHHble 3SHAHUA 6 ¢U3MK€,'

NPUMEHANTb 6EKNOPbL ons pewernusl ceomempudecKkux 3a0a4 Ha 8blYUCTeHUE ()JZI/IH, yenoes.

B noBceHeBHOM )KU3HU U OPU U3VUECHUU APYTUX IIPEIMETOB:
UCNONIL306AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM OJisl peuleHus 3a0ay no gusuxe (6 m.4. 3aad Ha

OIpe/ieIeHHe CKOPOCTH OTHOCHTEIIBHOTO ABWKEHHS), ceocpaduu u Opyeum yueOHblM npeomema.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 8 Ki1acce AJIA yCIIemHoro

NpoAOKEHUSI 06pa30BaHUA Ha YI/IyGJIEHHOM YPOBHE
CB000IHO OTIEPUPOBATH MOHATHAMHU BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IPOU3BEICHHE BEKTOPa Ha

YUCIIO;

BJIaJIETh BEKTOPHBIM METOJOM Ha IUIOCKOCTH ISl PELICHHs 3a1a4 HA BEIYMCIIEHUE U JOKA3aTENbCTBA;
BBITIOJIHSTH C TIOMOIIBIO BEKTOPOB JI0Ka3aTeIbCTBO U3BECTHBIX €My FeOMETPpUYECKUX (PaKTOB (CBOHCTBA
CpeIHUX JIMHUAN, TEOPEM O 3aMeUaTeIbHBIX TOYKAX U T.I1.) ¥ IMOy4aTh HOBBIE CBOWCTBA H3BECTHBIX

¢buryp.

B noBce/IHEBHOM KW3HU U NIPU U3YYECHUU APYTUX TPEAMETOB:
UCIIOJIb30BaTh MOHSATHS BEKTOPOB JIJIS pellieHHsI 3a1a4 1Mo (hu3nKe, reorpaguu u JpyruM yuyeOHbIM

npeamMeTam.

7.McTopusi MATEMaTHKHU

BbINyCKHMK NOJIYYUT BO3MO>KHOCTh HAy4YUThCA B 8 Ki1acce A/ o6ecneyeHus
BO3MO>KHOCTH YCIIELIHOT'0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM M YIJ1yGJIEHHOM
ypPOBHAX( a TaKXKe AJIA MCN0JIb30BAaHUA B IOBCEJHEBHOM »KU3HH )

OnwuceIBaTh OT/IENIbHBIE BBIJAIOIINECS PE3YIbTAThl, OJYyYEHHBIE B X01€ PA3BUTHUS MaTEMaTHKU
KaK HayKH,

3HATb NPUMEPHLI MATEMATHYCCKUX OTKpI)ITI/Iﬁ " UX aBTOPOB, B CBA3H C OTEYECCTBEHHON U
BCEMUPHOH UCTOPUEH;

IMOHUMATh POJIb MaTEMATUKH B pa3BUTUHU Poccnm.

Xapaxmepuzoeamv 6K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MATNEMAMUKU U UHBIX
Hay4uslx obaracme,

HOHUMAmMb POib Mamemamuxu 6 passumuu Poccuu.
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BBIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 8 Ki1acce aas ycneurHoro

NPOJA0/LKEHUA 06pa30oBaHUA Ha YI1y6/J1eHHOM YpOBHe
ITormMmats MAaTEMATUKY KaK CTPOro OpraHu30BaHHYIO0 CUCTEMY HAYyUHBIX 3H8.HPII>1, B YaCTHOCTH BJIAJACTh

MMpeaACTaBJICHUAMUA 00 aKCHOMAaTHYECKOM MMOCTPOCHHHU I'COMETPUU U NICPBUYHBIMU ITPEACTABIICHUAMUA O
HECBKIIMAOBLIX T'€OMCTPUAX]

paccMaTpuBaTh MaTEMAaTUKY B KOHTEKCTE UCTOPUM Pa3BUTHUSA LUBUIN3ALUU U UICTOPUU PA3BUTHS
HayKH, IOHUMAaTh POJIb MaTEMATUKU B pa3Butuu Poccum.

8.MeToabl MAaTEMATHKH

BbINyCKHHMK NOJyYUT BO3MOKHOCTbh HAYyYUThCA B 8 KJ1acce AJis1 o6ecrniedyeHus:
BO3MO>KHOCTH YCIELTHOT0 NPOA0/DKEHUS 00pa30BaHUA Ha 6A30BOM M YIj1y6JIEHHOM
ypoBHX( a TaK»Ke AJ1 MCI0JIb30BaHUSI B IOBCEeAHEBHOM )KU3HU )

Hcnonv3ys uzyuennvie memoobl, npo8oounv 00KA3amelbCmeo, GblNOIHANb ONPOBEPICEHUE;
8b10UPAMb U3YHEHHbIE MEeMOObl U UX KOMOUHAYUU OISl peuleHlss MameMamuideckux 3a0a4;
UCNONIL3068AMb MAMEMAMUYECKUe 3HAHUSL 0151 ONUCAHUSL 3aKOHOMEPHOCMEll 8 OKpYyJicaloujell
OelicmeumenbHOCmuU U NPOU3BE0EHUSX UCKYCCMEA,

NPUMEHSMb NPOCcmeluiue nPo2PaAMMHbLE CPEOCMEA U IJIeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemul NPU peueHur Mamemamu4eckux 3a0au.

BhINYCKHMK NMOJIyYUT BO3MO>KHOCTh HAyYUThCS B 8 K1acce AJisl yCHEeUIHOTO
NpoAo/KEHUs1 06pa30BaHUA Ha YIIyGJIEHHOM YPOBHE

Biiagets 3HaHUSAMHE O PA3IMUYHBIX METOaX OOOCHOBAHHUS U OIPOBEPIKEHHS MATEMATHIECKUX
YTBEPKJICHUM M CAMOCTOSTENBHO IIPUMEHATD HX;

BJIaJICTh HABBIKAMH aHAIIU3a YCJIOBHUS 3a/1aud U ONIPEACICHHUS MOIXOAIINX IS PEIICHHUS 3a/1a4
HN3YUCHHBIX METOJ0B HJIU UX KOM6HHaHHfI;

XapaKTepHU30BaTh MPOU3BEACHUS UCKYCCTBA C YUETOM MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIC, UCTIOIH30BATh MATEMATHYCCKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.

l'eomeTpusa
9 Kjacc

1.I'eomeTpuueckue Gpurypsbl.
BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 9 KJ1acce AJis 06ecniedyeHus:
BO3MO>KHOCTH YCIIELIHOT'0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM M YIJ1y6JIEHHOM

ypOBHsX( a TaK»Ke AJIsS UCN0JIb30BaHUS B IOBCEAHEBHOM »KM3HH )
Onepuposamv NOHAMUIMU 2COMEMPULECKUX ueyp (6 m.u. NPASUTILHBIX MHO20Y20NbHUKOE,;

U3BNIEKAMb, UHMEPNPEMUPOBAMb U NPE0OPAZ08bIBAMb UHDOPMAYUIO O 2e0MEMPUYECKUX (ucypax,
NPeOCmMAasLenHyl0 Ha YePmenHcax,

NPUMEHSIMb 2eoMempuyecKue Gakmol s peuleHusi 3a0ay, 6 mom Yucie, nPeonoIdA2arWux HeCKOIbKO
wazo6 peuleHust;

Ghopmyruposams 8 RPOCMENUIUX CLYHASIX CBOUCBA U NPUSHAKY (hucyp;

00KA3b18AMb 2e0MEMPULECKUE YINBEPIHCOCHUS,

e1a0emsb CIMaHOapmHoUl Kiaccupurayuetl niockux gueyp (mpeyeoibHuKos8 u 4emulpexy20bHUKos).

B noBceHeBHOM JKM3HU Y MPU MU3YUYCHUH JIPYTUX MPEIMETOB:
UCNONBL308AMb CEOUCMBA 2eOMEMPUUECKUX (huyp O peutenus 3a0ay NPAKmMuyYecKko20 xapakxmepa u

3a0a4 U3 CMENCHBIX OUCYUNIIUH.
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BbINYCKHMK NMOJIYyYUT BO3MO>KHOCTh HAyYUThCS B 9 KJ1acce AJisl yCIEeIHOTO
NPOAO/KEeHUs 00pa30BaHMA HA YI/1y6GJIEHHOM YPOBHE

CB000IHO OonIEpUPOBATh FEOMETPUUECKUMHU MOHATUSIMU IIPU PELIEHUH 33]1a4 U IPOBEIECHUHN
MAaTEMATUUYCCKUX paccymneHHﬁ;

CaMOCTOSITENILHO (HOPMYITUPOBATH ONPEACICHUS T€OMETPUYECKHIX (DUTYP, BBIABUTATh TUIIOTE3bI

0 HOBBIX CBOMCTBAaxX M MPU3HAKaX reOMETPUUYECKUX (PUTYp U 0OOCHOBBIBATH WJIM OIPOBEPraTh
uX, 00001aTh MM KOHKPETU3UPOBATH PE3yabTaThl HA HOBBIE Kacchl (pUryp, MpoBOAUTH B
HECJIOXKHBIX CITydasx KiaccuuKanuio GUryp 1o paindaHbIM OCHOBAHUSM;

WCCIIEIOBATh YEPTEXKH, BKITIOUass KOMOWHAINH (PHUTYp, H3BIIEKATh, HHTEPIPETUPOBATH U
HpeO6pa3OBI)IBaTI) I/IH(i)OpMaIII/IIO, MNPEACTABJICHHYIO Ha UCPTEIKAX,

pemaTh 3aaa4 reoMETPUICCKOT0 COACPIKAHNA, B TOM YUCJIEC B CUTYyallUAX, KOrJa aJllOPpHUTM PCUICHUS HE

CJIeTyeT SIBHO U3 YCIIOBUS, BBEITIOTHATH HEOOXOUMBIE JIJIS PEIICHUS 33729 JTOTIOTHUTEIbHBIC
MTOCTPOCHUSI, HCCIIEIOBATh BOZMOKHOCTh ITPIMEHEHUS TeopeM 1 (OpMYIT [Tl pEIIeHus 3a1ad;

(hopMyJTUPOBATh U JIOKA3bIBATh TCOMETPUICCKHIE YTBEPKICHUS.

B noBce AHEBHOM JKM3HU M IIPH U3YYCHHUU JIDYTHX IIPEIMETOB:

COCTaBJIATH C MCIIOJIL30BAaHUEM CBOIICTB TCOMCTPHUICCKUX (1)I/Ipr MAaTEMAaTUYCCKUEC MOACIN AJIA

pelIeHus 3a/1a4 IPAKTUYECKOr0 XapaKTepa U 3a/1a4 U3 CMEKHBIX IUCLMILINH, UCCIEA0BATh
IIOJIyYEHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YJIbTaT.

2.0THOLICHUS

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 9 kJ1acce AJIA obGecrneyeHus

BO3MOZKHOCTH YCIICLIIHOI'O NPOAO0/IXKEHHUA OﬁpaSOBaHHﬂ Ha 6a30BOM U erIY6JIeHHOM

ypOBHﬂX( d TAKXKe AJ1d UCITIOJIb30BAHUA B HOBCEAHGBHOﬁ )KI/ISHPI)
Onepupogamv NOHAMUAMU: PAGEHCMBO PU2yp, pasHble ueypbl, PAGEHCMB0 MPEY2OLbHUKOS,

RAPAIeIbHOCb NPSIMBIX, NEPREHOUKYVISIPHOCTb NPSMBIX, Y2Ibl MENCOY NPAMBIMU, NEPREHOUKVISD,
HAKIOHHAS, NPOeKyusl, nododue guzyp, no0obubie hucypsl, NOOOOHbBIE MPEYONbHUKU,

npumensimo meopemy Paneca u meopemy o nPONOPYUOHALLHBIX OMPE3KAX NPU PEULeHUU 3A0aH;
XapaxKmepuz08ans 63aUMHOE PACHONONCEHUE NPAMOL U OKPYICHOCIU, O8YX OKPYICHOCMELL.

B HOBCGHHGBHOﬁ KH3HU U IIPpU U3VUCHUU IPYIUX IIPEIAMCETOB.
UCNONIL308AMb OMHOULEHUSL OISl peuterHus 361()61’{, BO3HUKANOUWUX BpeaﬂbHOIZ HCU3HU.

BbIIIYCKHPIK IMOJIYYUT BO3MOKHOCTb HAYYUTHCA B 9 Kiacce AJIA yClIemHoro

Npo/J0/DKEeHHs 06pa30BaHUsA HA YIIy6/I€eHHOM YPOBHe
BJ'Ia,I[CTL MOHATHUEM OTHOLICHU KaK METAIIPECAMCTHBIM;

CBOOO/IHO ONIEPHPOBATh MOHATHSAMH: PABEHCTBO (DUTYp, paBHBIE (PUT'YpPBI, PABEHCTBO TPEYTOJBLHUKOB,
NapayieTbHOCTD NPSMBIX, IEPICHIUKYIISIPHOCTD MPSIMBIX, YTIIBI MEXKY PSIMBIMH, TIEPICHTUKYJISP,
HAKJIOHHAS, TIPOEKIIHSI, T0JI00ue QUryp, mogo0HbIe PUTYPHI, TOJJOOHBIE TPEYTOILHUKH;
UCIIOJIb30BaTh CBOWCTBA MOJI00HS U paBeHCTBA (PUTYp TIPH pellIeHUH 3a/1a4.

B HOBCGHHCBHOﬁ KHW3HU U IIPpU U3VUYCHUU IPYIUX IIPEAMETOB:
HCIIOJIb30BaTh OTHOWICHUA JJId IIOCTPOCHUA U UCCIICAOBaAHUA MAaTEMATHICCKUX MOJIeHefI 00BEKTOB

pEaJIbHOM KU3HHU.

3.A3mepenusi U BHIYHCIEHHUSA
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BBIHYCKHPIK IMOJIYYUT BO3MOXKHOCTb HAYYUTHCA B 9 KJ1acce AaJis1 o6ecnedyeHus
BO3MOZKHOCTH YCIIE€LITHOI'O NIPOAO/JI?)KEHUA 06pa303a1-m;[ Ha 6a30BOM U YFJIYGJIGHHOM

YPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM )KU3HHU )
Onepuposams npedcmasieHusMu o Oaune, Nowaou, ooveme Kaxk seaudurnamu. Ilpumensme meopemy

Hughazopa, meopemvl cunycos u KOCUHYCco8, (opmynvt niowaou, obvema u TUIOIAIN TOBEPXHOCTH
OT/ICIbHBIX MHOTOI'PAHHHUKOB ITPU BBIYUCIICHUSIX NPU PEeUEHUU MHOSOWALOBbIX 3A0ay, 8 KOMOPbLIX He 8Ce
OaHHble NPeOCmasienbl I8HO, a MPedYIOM GbIHUCEHUT, ONEPUPOBAMb 6Olee WUPOKUM KOIULeCMEOM
Gopmyn Onumv, nOWAOU, 06vLEMA, GbIYUCTAMb XAPAKMEPUCTIUKYU KOMOUHAYUU (hucyp (OKpysicHOCmel u
MHO20Y20JIbHUKOB) 8bIHUCAMb PACCMOSHUSL MENCOY (Pu2ypamu, npuMeHsims mpueoHOMempuyiecKue
Gopmynl 015 8bIHUCIEHUL 8 6OIee CLONCHBIX CIYUASX, NPOBOOUNb GbIYUCIEHUSL HA OCHOBE
PABHOBEIUKOCIU U PABHOCOCMABIIEHHOCIU,

nPOBOOUNb NPOCMbLE BLIYUCLCHUSL HA 0OBEMHBIX MENAX,

dopmynuposamov 3a0a4u HA 8bIMUCTEHUE ONUH, NIOWAOE U 0O0BLEMOS U Peulamb UX.

B noBceIHEBHOW KU3HU U IIPYU U3YYEHUU APYIUX NPEAMETOB:
npo6ooUMs 6bIYUCTICHUS HA MECHHOCIU,

NPUMEHANS POPMYIbL NPU BLIYUCTICHUAX 8 CMEICHBIX YUeOHbIX NPeOMemax, & OKpyicarouel
oeticmeumenbHoCmu.

BbIHYCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTLCA B 9 kJ1acce AJIA yCIIemHoro

NpPOAO/IKEHHSI 06pa30BaHMs HA YT/IyGJI€eHHOM YPOBHE
CBO60)IHO OIICpHUPOBATH NOHATHUAMU AJIMHA, IJI0IAAb, 06’I)CM, BCJIMYMHA yTIJIa KaK BCJIMYNHAMU,

HCIIOJIB30BaTh PABHOBEJIMKOCTh U PABHOCOCTABIEHHOCTD IIPU PELIEHUH 3aJa4 HA BEIYHCIICHUE,
CaMOCTOSITETIBHO MOJIyYaTh ¥ UCIOIb30BaTh (YOPMYJIBI U BEIYUCICHUHN IIOMIaae u 00beMOB Guryp,
CBOOOJTHO OTIEPUPOBATH IIUPOKUM HAOOPOM (OPMYIT Ha BEIYUCIICHHE TIPU PEILICHUN CIIOKHBIX 33/1a4, B
TOM YHCIIE U 3a[a4 Ha BBIYMCICHNE B KOMOMHAMSAX OKPY>KHOCTH U TPEYTOJIbHUKA, OKPY>KHOCTH U
YETBIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHHUEM TPUTOHOMETPHY;

CaMOCTOSITETIbHO (POPMYITHPOBATH TUTIOTE3BI U ITPOBEPATH UX JOCTOBEPHOCTE.

B noBceHEeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MPEJMETOB:
CBOOOJHO ONEpUpPOBaTh (GOpPMyJIaMH IIPU PEIICHUH 3a7a4 B APYyTruX y4eOHBIX MIpeaMeTax U MpH

MMPOBCACHUN H606X0,Z[PIMLIX BBIUKCIICHUH B peaﬂLHOﬁ KHU3HU.

4.I"'eomeTpHYecKHe MOCTPOCHUSI

BbINYyCKHMK NMOJIYYUT BO3MOXKHOCTb HAY4YUThCS B 9 Kjlacce A/ o6ecneyeHus
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1y6JIEHHOM
yPOBHAX( a TaKXKe AJIA MCN0JIb30BAaHUA B IOBCEJHEBHOM »KM3HH )

Hzobpasicams eeomempuueckue ghueypol no meKCmMo8oMy U CUMBOIbHOMY ORUCAHUIO,

€80600HO ONEPUPOBAMb YEPMENCHLIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CIYUASAX,

BBINONHAMb NOCMPOCHUS. NPAGUTLHBIX MHO20Y20TbHUKOS, NPUMEHAMb OMOENbHbIE MEMOObL NOCMPOEHU
YUpKynem u TUHelKol U nposooums npocmenuue Uccie008aHuUs YUCIA peueHul;

u300padcams munogvie niocKue Guaypsl U 00beMHble meia ¢ NOMOWbIO NPOCMENUUUX KOMNLIOMEPHBIX
UHCIMPYMEHMOS.

B noBcegHEBHOM KM3HU U IIPU U3YUEHUH APYTUX IIPEIAMETOB:
6bl1NOJIHANb npocmeﬁmue nOCMpOEHUAl HA MECMHOCNIU, Heobxooumble SpeaﬂbHOﬁ HCU3HU,

oyeHueams pasmepsvl pealbHblx 00veKmos OKpyoicarouieco mupa.
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BbINyCKHUK NOJIYYUT BO3MOXKHOCTb HAYYHMTBCS B 9 KJjlacce AJisl yCIEeNIHOro
NPOJ0/LKEHUA 06pa30BaHUA HA YIIy6/IeHHOM YpOBHe

OnepupoBath MOHATHEM HAOOPA IIEMEHTOB, ONPEACISIONINX TEOMETPUIECKYIO QUTYDY,
BJIQJICTh HAOOPOM METOJI0OB TOCTPOSHUH ITUPKYJIEM U JTUHEHUKOM;

MMPOBOAWTD aHAJIU3 U PCATIM30BbIBATH 3TAIlbl PCHICHUA 3a/1da4 HAa ITIOCTPOCHUC.

B HOBCGZ[HGBHOﬁ KU3HU U IIPpU U3YUYCHHUH APYTUX ITPEAMETOB:

BBITIOJIHATL IMOCTPOCHUA HAa MECTHOCTH,

OLICHUBATh pa3MEpPhbl PCAJIbHBIX 00BEKTOB OKPYXKaromero Mmupa.

5.'eomeTpuyeckue npeodpazoBaHus

BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAY4YUThCS B 9 Kiiacce A/ o6ecnieyeHus
BO3MO>XHOCTH yCNIELIHOI'0 NPOJ0/DKeHHMs1 06pa30BaHUA HA 6a30BOM U yIjyG/IEHHOM
YPOBHAX( a TaKXKe /11 MCN0JIb30BAHUS B IOBCEeJHEBHOM KU3HHU )

Onepupoeamuv noHsmuem 08UdCeHUs U npeodpas0eanus No0oouUs, eiadems npuemamu
nocmpoeHust hueyp ¢ UCNOIb308AHUEM OBUICEHULL U NPeodPA308aHUL NOOOOUSL, NPUMEHSMD
NOYYeHHbLE 3HAHUS U ONbIM NOCMPOEHULL 8 CMENHCHBIX NPEOMemax U 8 pedaibHblX CUMYaAyUusax
OKpYyJIcalouje2o mupa,

cmpoumsv gueypy, no00OHYI0 OAHHOL, NOIL308AMbCI CEOUCMBAMU NOO0OUSL 0I5l 0O0CHOBAHUS
ceoticma uzyp;

NPUMEHSAMb CBOUCMBA OBUNCEHULL 0151 NPOBEOeHUs NPOCMeUUX 000CHOBAHUL CBOUCME Puyp.
B noBceIHEBHOM KU3HU U IPU U3YYCHUU JPYTHX MPEAMETOB:

NPUMEHSAMb C8OUCMBA OBUNHCEHUN U NPUMEHAMb NO000Ue 011 NOCMPOEHUN U 8bIYUCTEHUII.
BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAyYUThCA B 9 Kjlacce AJif1 yCHEeLHOr o

NpPOAO/IKEHHSI 06pa30BaHMs HA YT/IyGJI€HHOM YPOBHE
OHepI/IpOBaTI) JABWXKCHUAMUA U HpeO6pa3OBaHI/IﬂMI/I KaK MCTANpECAMETHBIMU NOHATHUAMMU,

OTIepUPOBATH MOHATHEM ABKEHHUS U ITpeoOpa3oBaHus NOJ00HS 111 000CHOBaHHH, CBOOOIHO BIaJCTh
IpreMaMHy IOCTPOEHUs! (GUTYp C TOMOILBIO ABWKEHUI U peoOpa3oBaHus MoA00us, a TaKkKe
KOMOWHANWSMU JBWKEHU, IBUKEHUI U TpeoOpa3oBaHuii;

MCIIOJIb30BaTh CBOWCTBA ABMKECHUI M ITPpeoOpa3oBaHMi sl TPOBEACHUsI 0OOCHOBAHUS U JOKA3aTeNbCTBA
YTBEP)KACHUHN B FTEOMETPHUHU U JPYTUX YUeOHBIX IpeaAMETaXx;

MOJIb30BAThCS CBOMCTBAMH JIBHXKCHUH M IPE0Opa30BaHUH MPH PELICHNH 3a/1a4.

B HOBCCHHCBHOﬁ KHM3HU U ITPpH M3YVUCHUH JPYTHUX IIPEIAMCTOB!
MIPUMCHSTDH CBOICTBA ABMXKCHHUM U MIPUMCHATDH HO}:[O6I/I€ JJIsA HOCTpOGHI/Iﬁ ¥ BEIYUCJICHUI.

6.BeKkTOpbI M KOOPAUHATHI HA TJIOCKOCTH
BbINyCKHHMK NOJYYUT BO3MOKHOCTbh HAYyYUThCA B 9 KJ1acce AJis1 06ecrniedyeHus:
BO3MO>KHOCTH YCIIELIHOT0 NPOA0/KEHUs 00pa30BaHUA Ha 6A30BOM M YIJ1y6GJIEHHOM

ypOBHsX( a TaK»Ke AJIS UCN0JIb30BaHUS B IOBCEAHEBHOM »KU3HH )
Onepupoeamb HNOHAMUAMU 6EKMOp, CYMMA, pA3HOCNb 6EKMOPOE6, npou3eedeHue 6EeKmMopa Ha 4ucio, y2oil

MedHCOy 8eKMOPAMU, CKANAPHOE NPOU3BeOeHUe BeKMOPOs, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL
8eKmopa, OTIPENEISTh MPUOIMKEHHO KOOPAMHATHI TOYKHU IO €€ H300paKEHUIO Ha KOOPAMHATHOM
IJIOCKOCTH;

BLINOIHAMb OCUCBUsL HAO) 8eKMOPAMU (CLOJICEHUE, BbIYUMAHUE, YMHOJICEHUE HA YUCTO), GbIUUCIAMb
CKANIAIPHOE NPoUsseoeHUe, ONpedenims 8 NPOCMeEUUUX CAY4aAaX Yol MexHcoy 8eKMOpamu, 8bINOIHAMb
PAasnodNCeHUe 8eKMOPA HA COCMABIAUUE, NPUMEHAMb NOJIYYEHHbIE 3HAHUS 8 (DU3UKe, NOIb308AMbCSL
dopmynoti gbluuCIeHUA PACCMOAHUA MENCOY MOYKAMU NO U38ECHIHBIM KOOPOUHAMAM, UCHONb308AMb
VpasHenust ghueyp 01 peutenus 3a0a4;

NPUMEHSAMb BEeKMOPbL U KOOPOUHAMBL OJ11 PEULEHUs 2eOMEMPULECKUX 3a0aY HA BbIYUCTIeHUEe ONUH, VeIl08.
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B 1ioBcenHEBHOW KU3HU U TPU U3YYECHUHU JAPYTUX MPEAMETOB:
UCNONIL3068AMb NOHSAMUSL BEKMOPOS8 U KOOPOUHAM 015 peutenus 3a0ay no gusuxe (6 m.y. 3a1a4 Ha

OTpe/IeIIEHHE CKOPOCTH OTHOCUTEIBHOTO JBHKEHHS), 2eo2paduil u OpyUM Y4eOHbIM NPeOMeman.

BLIHYCKHHK IMOJIYYUT BO3MOXKHOCTb HAYIUTHCA B 9 Ki1acce aas ycneurHoro

NpPOAO/IKEHMSI 06pa30BaHMs HA YT/IyGJI€HHOM YPOBHE
CBO6OI[HO OICpUPOBATH MOHATHUAMHA BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, IPOU3BCACHNUEC BCKTOPA Ha

YHUCII0, CKAJISIPHOE NMPOU3BEIEHHE BEKTOPOB, KOOPAWHATHI Ha MIIOCKOCTH, KOOPAWHATHI BEKTOPA;
BJIQJICTh BEKTOPHBIM U KOOPAUHATHBIM METOIOM Ha TUIOCKOCTH JJISl PEIICHUS 3a/1a4 Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBA,;

BBITIOHSTH C TIOMOIIBI0 BEKTOPOB M KOOPMHAT JOKA3aTeIBCTBO N3BECTHBIX €My T'€OMETPHIECKUX
(hakToB (CBOMCTBA CPEIHUX JIMHUMN, TEOPEM O 3aMeUaTeIbHBIX TOYKAX U T.II.) U TIOJIy4aTh HOBBIC
CBOICTBA N3BECTHBIX PUTYD;

WCTIOTB30BaTh YpaBHEHUS GUTYD IS PEHICHHS 3a/1a4 U CAMOCTOSTEIHHO COCTABIIATh YPAaBHEHHS
OTJIENBHBIX TUIOCKUX (uryp.

B noBce/1HeBHOM KU3HU U NIPU U3YYEHUU APYTUX NPEAMETOB:
UCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT AJIs peIlieHHs 3afad 1o (usuke, reorpaduu U Ipyrum

y4eOHBIM IPEIMETAM.

7.UcTopusi MaTeMaTHKH

BbINyCKHMK NMOJIYYUT BO3MOXKHOCTh HAYy4YUThCS B 9 Kjiacce A/ o6ecneyeHus
BO3MO>XHOCTH yCNIELIHOT'0 NPOJ0/DKeHHs1 06pa30BaHUA Ha 6a30BOM U yIrjIyG/IEHHOM
ypOBHAX( a TaKXKe /I MCN0JIb30BAaHUS B IOBCEeJHEBHOM )KU3HHU )

OnuceIBaTh OTACJIbHBIC BbIAAOIIHUECS PE3YJIbTATHI, ITOJIYYCHHBIC B XOAC PAa3BUTUA MATCMATHKU
KaK HayKH;

3HATb NPUMEPBLI MATEMATHYCCKUX OTKpBITI/If/'I " X aBTOPOB, B CBA3HU C OTCUECTBEHHOU U
BCEMHPHOU UCTOPHUEH;

IMOHUMATh POJIb MAaTEMATUKHN B pa3BUTUHA Poccun.

Xapakmepus’oeamb 8KIA0 6blaa}0u/ﬂ/lXC}l mamemamukoes 6 paseumue mamemamuKku U UHbLX
HayyYHbIX 0Oaacmell;

HNOHUMAMb POJIb MAMeEMAMUKU 6 pa3eumuu Poccuu.

BbINyCKHHMK NOJYYUT BO3MOKHOCTh HAYyYUThCA B 9 Kjlacce AJif1 yCHEeLHOr o
NPOAO/KEeHUSA 00pa30BaHMA HA YyI1y6GJIeHHOM YPOBHE

ITornmars MAaTCMATHUKY KaK CTPOro OpraHM30BaHHYIO0 CUCTEMY HAayYHBIX 3HaHPII>i, B 4aCTHOCTH BJIAJACTh
MMpeACTaBJICHUAMUA 00 aKCHOMaTUYECKOM MMOCTPOCHNU I'COMETPUU U IICPBUYHBIMU ITPEACTABIICHUAMUA O
HECBKIIMAOBBIX TCOMCTPUAX]

paccMaTpuBaTb MAaTEMATUKY B KOHTCKCTC UCTOPUH PA3BUTHA HUBUIIN3AallUNU U UCTOPUU PA3ZBUTUA
HAayKH, IOHUMATh POJIb MAaTEMATUKH B Pa3BUTUHN Poccun.

8.MeToabl MATEMAaTUKH

BbINyCKHMK NMOJIYYUT BO3MO>KHOCTh HAYy4YUThCS B 9 Kjiacce A/ o6ecneyeHus
BO3MO>KHOCTH YCIELIHOT0 NPOA0/KEHUs 00pa30BaHUA HAa 6A30BOM H YIj1y6JIEHHOM
ypPOBHAX( a TaKXKe AJIA MCNI0JIb30BAHUA B IOBCEAHEBHOM »KM3HH )

Hcnonv3ys uzyuennvle memoovl, Npogooums 00Ka3amenbCmeo, GblNONHAMb ONPOBEPIHCEHUE,
8b1OUPAMb U3YUEHHBLE MEMOObl U UX KOMOUHAYUY OJiA PeuleHUss MAmeMamuidecKux 3a0a4;
UCNONb308aMb MAMeMamuiecKue 3Hanus 01 ONUCAHUA 3AKOHOMEPHOCMEN 8 OKPYicaroujell
0eticmeumenbHOCmu U NPOU38e0eHUsAX UCKYCCMEd,
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NPUMEHANb npocmeﬁmue npocpammHsle cpedcmea U 91€eKMpPOHHO-KOMMYHUKAYUOHHblE
CUCmembl npu peuteHuu mamemamudecKux 3a0ad.

BbINyCKHUK NOJIYYUT BO3MOXKHOCTb HAYYMThCS B 9 KJjlacce JAJisl yCIEeNIHOTo
NPOJA0/LKEHUA 06pa30BaHUs Ha YI1y6J1eHHOM YpOBHe

BJIaI[eTB SHAHUSAMMU O pa3IMYHbIX MCTOdaXxX 000CHOBaHUS U OITPOBCPIKCHUA MATCMATHYCCKUX
YTBep)KI[eHI/Iﬁ N CaMOCTOATCIIBHO ITPUMCHATD UX;

BJIAACTb HABbIKAMHU aHAJIN3a YCJIOBUS 3aJa4d U OMPCACICHUS NOAXOAAMUX IJId PCIICHHA 3a1a4
M3Y4YEHHBIX METOJIOB WJIM UX KOMOWHAIINH;

XapaKTCPU30BaATh MPOU3BCACHHUA HCKYCCTBA C YUCTOM MATCMATUUYCCKUX 3aKOHOMepHOCTeI71 B
IIpupoaec, UCIIO0Jb30BATh MATEMATHUYCCKHUE 3aKOHOMCPHOCTH B CaMOCTOATCIIbHOM TBOPYECCTBE.
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