1. HosicHUTEJILHAA 3ANMACKA

PaGouas mporpamma no yueOHOMy mpenMery «MartemaTtuka» JUisl 5-9 KiaccoB cocTaBiieHa Ha
OCHOBE CJIEYIOIIUX HOPMATUBHBIX JIOKYMEHTOB:

e Koncrurynus Poccutickoit deneparuu (cr.43);

o ®denepanbublii 3aKk0H PD ot 29 aekabps 2012 r. N 273-03 «O6 obpazoBannu B Poccuiickoii
Oepnepauuny (IIpunsar IN'ocynapcrsennoi Jymoit 21 nexadpst 2012 roga. Onobpen Coserom denepanuu
26 nexabps 2012 rona);

o denepallbHBIN TOCYIapCTBEHHBIA 00Pa30BATEIbHBIA CTAHIAPT OCHOBHOTO OOIIEro 00pa3oBaHUS
(yrBepkzeH mpuka3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickoit denepanyu ot «17»
nexabps 2010 r. Ne 1897);

. [Tpukaz MunoOpnayku Poccum or 31.12.2015 Ne 1577 «O BHeceHHMM H3MEHEHHH B
denepanbHbI TOCYIapCTBEHHBIA 00pa30BaTeNbHBINA CTAaHAAPT OCHOBHOTO 00I1ero odopazoBaHus,
YTBEp)KISHHBIN nprKkazoM MuHHCTEpcTBa 00pa3zoBaHus U Hayku Poccuiickoii @enepanuu ot 17
nekadbps 2010 r. Ne 1897 (3apeructpupoBano B Muntocte Poccun 02.02.2016 Ne 40937)

e [locranoBieHue I'11aBHOro rocyaapcTBeHHOro caHutapHoro Bpada Poccuiickon ®denepanuu oT
24.12. 2015  Ne81 «O Buecenmnm wu3menenuit Ne 3 B CanlluH 2.4.2.2821-10 «CanutapHo-
SMUAEMHOJIOTHYECKHe TpeOOBaHUS K YCIOBUSM U OpraHM3allMd  OOy4eHHs, COJEp)KaHUS B
0011e00pa30BaTeIbHBIX OPTaHU3AIMSIX Y,

. [Tucemo Munob6puayku Poccun ot 07.08.2015 Ne 08-1228 «O HampaBieHUH peKOMEHALINN
(BMecte ¢ «MeTOAMYECKMMH pPEKOMEHJALMsAMH 10 BONpPOCaM BBEJCHHUS (peaepanbHOro
rOCYJIapCTBEHHOTO 00pa30BaTENLHOIO CTaHJaPTa OCHOBHOTO 00IIIET0 00pa3oBaHUs)

e OOII obureobpazoBarensHoro yupexaenus MOV CIL Ne6 r.TyraeBa (yTBepxaeHa mpuxkazom Ne

oT );

e [IpumepHas mporpamma OCHOBHOTO 00IIEro 0Opa30BaHUs IO MaTeMaTHKe AJis 5-9 KIaccoB;
e PeecTp nmpuMepHBIX OCHOBHBIX O00IIE00pa30BaTENbHBIX MpOrpaMM MHUHHCTEPCTBA OOPa30BAHUS U
Hayku P® ot 8 anpenst 2015 r. Ne 1/15;
o COopHUK pabouux MpOrpaMM MO MaTeMaTHKe sl 00Ieo0pa3oBaTeNbHBIX YUPEKICHUN.
5-6 kmaccel. /CocraButens T.A.BypmucrpoBa — M.: [IpocBemenue, 2015.
o COopHuK pabouyux mporpamm 1o anredpe Juist o01eo0pa3oBaTeNIbHBIX yupexkaeHui. 7-9
kiaccel. /Coctasurens T.A.Bypmuctpoa — M.: [Ipoceemenue, 2014.
. Vueonsrnii man MOY CII Ne6 1. Tyraesa.
YMK :
1. H. 4. Bunenkun «Marematuka 5 knace». YueOHUK a7 S Kilacca 00111e00pa3oBaTeIbHBIX

yupexaenuit. — M.: Muemo3una, 2015.



2. H. 5. Bunenkun «MatemaTuka 6 kiacc». YueOHUK 7151 6 Kimacca o61ieo0pa3oBaTeIbHbIX
yupexaeHuit. — M.: Muemo3una, 2014.

3. [MomoB M. A. lunaktrueckue MaTepuaibl o MaTeMaTrke K yueOuuky H. 5. Bunenkuna u nip.
OI'OC — M: « Dk3ameny.

4. TlorioB M. A. KOHTpOJIBHBIE B CAaMOCTOSITEIbHBIE padoTHI 0 Matematuke. K yueOonuky H. 4.
Bunenkuna u ap. ®I'OC — « Dx3ameny».

5. T.M. Epuna. PaGouas tetpaap no matemaruke k yueOuuky H. f. Bunenkuna u ap. ®I'OC — M:
« DK3aMen».

6. B. H. Pynaunikas. YMK Maremaruka no yue6nuky H. 5. Bunenkuna [Tectsi] ®T'OC, OO0 M.:
Cnpunrep.

7. B. 1. XKoxoB. Maremaruueckuii TpeHaxep. [TocoOue mist yaureneit u yuamumxcst. — M.
Muemo3uHa.

8. Maxkapsrues 1O.H. , H.I'Munatok, K.H. Hemkos , C.b.CyBopoBa Anre0pa-7 :y4yeOHHK AJist
obmieo0pa3oBaTenbHBIX yapexacHuii, Mocksa , «[Ipocsemnienne» ,2016 .

9. Makapsrues 10.H. , H.I' ' Munarok, K.H. Hemkos , C.5.CyBopoBa Anrebpa-8 :yueOHHK st
o0mreo0pa3oBaTenbHbIX Yupexaenuii, Mocksa , «[Ipocsemenne» ,2016 .

10. MakapsrueB FO.H. , H.I.Mungaiok, K.H. Hemkos , C.b.CyBopoBa Anredpa-9 :yueOHuK 1ist
0011e00pazoBaTeNbHBIX Yupexaenuit, Mocksa , «[Ipocsemenue» ,2017.

11. Maxkapseiues FO.H., H.I'. Munatok, Anredpa. 31eMeHTbl CTAaTUCTUKU U TEOPUU BEPOATHOCTEM.
M.-IIpocsemienue, 2006

12. Xoxos B.N., JI.b.KpaiineBa. Ypoku anreOpsl: knura ais yuurens . M.: IIpocsemienue.

13. 3BaBuy, JI.B.Ky3nenogra, C.b.CyBoposa. [lunaktrueckne MaTepuaisl Mo anreope. M.:
[Ipocsenienue.

14. OQynuunsia FO.I1, B.JL.Kponrays. Anre6pa. Tematnueckue tectbl./— M.: IIpocBenienue.

15. Munmiok.H.I'. Anre6pa:Pabouas Terpans.M.:IIpocemenue.

16. Mepamnsx A.T'., Ilonouckuii B. b., fAxkup M. C. 'eomerpust: 7 kiacc. YueOHuk. — M.: BeHrana —
I'pad, 2015.

17. Mep3znsx A.T'., Ilononckuii B. b., SAlkup M. C. I'eomerpust: 8 knacc. YueOHuk. — M.: BeHrana —
['pad, 2016.

18. Mepamnsx A.T'., ITonouckuii B. b., fAxkup M. C. 'eomerpust: 9 xmacc. YueOnuk. — M.: BeHrana —
['pag, 2017.

19. Mepzmsax AT, ITononckuii B. b., Slkup M. C. I'eomerpusi:Paboune terpagu Nel, 2. — M.:
Benrana — ['pag.

20. Mepansik A.T'., [Tonouckuit B. b., Slkup M. C. 'eomerpust. AunakTHaecKue MaTeprabl:

cOOpHHUK 3aJ]a4 ¥ KOHTPOJIbHBIX padoT. — M.: Benrana — ['pad.



21. 'eometpust: 8 kiacc : metonuueckoe mocodue/E.B. bynko, A.I'. Mepzsik, B.b. [Tononckuid,
M.C. SIxup. — M. : Benrana-I'pad, 2015
YueOHukn BKIOUeHb! B DenepanbHbIi IepedyeHb y4eOHUKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM
oOpa3oBanus U Hayku Poccuiickoit denepanuy K HCIONB30BAHUIO B 00pa30BaTeIbHOM IIpoliecce B
o061eo0pazoBarebHbIX  yupekacHusax Ha 2015-2016, 2016-2017 yu. rr. (Ilpuka3 MunuctepcTBa
oOpazoBanus u Hayku P® ot 31 mapra 2014 1. Ne 253 «OO0 yrBepxaeHuu ¢enepaabHOro MepeyHs
y4eOHHUKOB, PEKOMEHJIYEMBIX K HCIOJIB30BAaHUIO NPU peajH3alMd HMEIOMIMX TOCYAapCTBEHHYIO
aKKpeIuTaIMio 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOT'O OOIIEro, OCHOBHOI'O OOIIEro, CPEAHETO 00IIEro
o0Opa3oBaHus). Copepxanne y4eOHHUKOB COOTBETCTBYET (pelepaqbHOMY TOCYIapCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHIapTy OCHOBHOTO 001iero oopazosanus (GI'OC OO0 2010 r.)
MaremaTrueckoe o0pa3oBaHHE SBISETCS 0053aTENbHON M HEOTHEMIIEMON YacThiO 001Iero o0pa3oBaHuUs
Ha BCEX CTYMEHAX MIKoibl. OO0yuyeHne MaTeMaTHKE B OCHOBHOM IIIKOJIE HANpaBiICHO Ha JOCTIKEHHE
CIEeNYIOLUX Yyeneu.:

| B nanpaenenuu nuunocmmnozo pazeumus:

* (GopMHpOBaHHE TPEACTABICHUI O MaTeMaTHKe, KaK 4acTh OOIICYEeTIOBEYECKOW KYIbTYpHI, O
3HAYMMOCTHU MAaTEMATHKHU B Pa3BUTHH LIMBUIU3ALMU U COBPEMEHHOTO OOIIECTBA;

* pPa3BUTHE JIOTUYECKOTO M KPUTUUYECKOTO MBIIUICHUS, KYJIbTYphl PeUd, CIIOCOOHOCTH K YMCTBEH-
HOMY SKCIIEPUMEHTY;

* (GopMHpOBaHNE WHTEIUIEKTYaJIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOIOJICHHIO
MBICTTUTENIBHBIX CTEPEOTHIIOB, BEITEKAIOUINX U3 OOBIICHHOTO OIIBITA;

* BOCHHUTAHHWE Ka4yeCTB JIMYHOCTH, OOECHNEUMBAIOUIMX COLHUAIBbHYI0 MOOHMJIBHOCTH, CIIOCOOHOCTb
IPUHUMATH CAaMOCTOSITENIbHBIC PEIICHUS;

* (GopMHpOBaHHE KAYECTB MBIIUICHHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM WH(pOpMa-
[IMOHHOM OOILIECTBE;

* pa3BUTHE MHTEpeca K MaTEMAaTHYECKOMY TBOPUECTBY U MAaTEMaTHUECKUX CIOCOOHOCTEH.

Il B memanpeomemnom nanpaeienuu:

* pa3BHUTHE TPEJCTABICHUNA O MaTeMaTWKe Kak (opMe ONMMCAaHUS W METOJE MO3HAHWS JCHCTBH-
TEJIbHOCTH, CO3/JaHUE YCIOBUH s MPHOOpPETeHUs IEePBOHAYAIBHOIO OIbITA MAaTEeMAaTHYECKOTO
MO/JICTUPOBAHMS;

* (opmupoBaHue OOIMMX CIIOCOOOB WHTEIUICKTYadbHOW MEATEIbHOCTH, XapaKTEPHBIX IJIsi Marte-
MATHKH W  SIBJISIFOIIUXCS. OCHOBOHM IO3HABATENBHON KyIbTYpBI, 3HAYUMOW JUISI Pa3IMYHBIX cdep
4eJI0BEYECKOH JIeATEIbHOCTH;

111 B npeomemnom nanpasnenuu:

* OBJAJICHUE MaTEeMAaTUYECKUMU 3HAaHUSMH W YMEHUSMH, HEOOXOIMMBIMH JUIS TPOJOIDKEHHS

06p330BaHH$[, HU3Yy4YCHUSA CMCKHBIX TUCHUILIINH, IPUMCHCHUA B HOBCG}IHGBHOﬁ JKHU3HU,



* co3manue (pyHaaMeHTa JUIT MaTEeMAaTHYCCKOr0 pa3BUTHS, (POPMUPOBAHUS MEXaHHU3MOB MBIIIIICHUS,
XapaKTepHLIX JUIA MaTeMaTHHQCKOﬁ JCATCIIBHOCTU.

3aoauu.

o OBJIaACTH CI/ICTCMOf/'I MaAaTEMATHUUYCCKUX 3HaHHI>'I nu YMCHI/II\/JI, HGO6XOIII/IMBIX JJIA HpI/IMeHeHI/ISI B
MIPAKTUYECKOU JCSITEIbHOCTH, U3YUCHUH CMEKHBIX JUCIMILINH;

® CIOCOOCTBOBATh HMHTEIUICKTYAIBHOMY pa3BUTHIO, (OPMUPOBATH KauyecTBa, HEOOXOAMMBIE
YEJIOBEKY JUIS ITOJTHOIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBCHHBIC MAaTEMaTHYCCKOM
NCSATCIbHOCTH:  SICHOCTH W TOYHOCTH  MBICIH, HWHTYUIIMH, JIOTHYECKOTO  MBIIIJICHHMS,
MIPOCTPAHCTBEHHBIX MPEICTABICHUI, CHOCOOHOCTH K TPEOIOJICHUIO TPYIHOCTEH;

e (opMHpOBaTh MPEACTABICHUS 00 HIEAX M METOAAaX MATEeMAaTHKH KaK YHHUBEPCAJILHOTO SI3bIKa
HayKI/I U TCXHHUKH, CpCI[CTBaX MO[[GJ'II/IpOBaHI/ISI SIBJIGHI/Iﬁ 148 HpOI_[eCCOB;

® BOCIUTHIBATh KYJIBTYpPY JMYHOCTH, OTHOIICHHE K MAaTEMAaTUKH KaK YacTH OOIICYEIOBEYECKOU

KYJIBTYpBI, HTparoleil 0coOyI0 poJib B 00IIECTBEHHOM Pa3BUTUU

2. OOmasi XapaKTepucTHKA y4eOHOT0 mpeaMeTa

Cooepoicanue mamemamuyecko2o 0bpazosaniss B OCHOBHOM IKojie (hopMupyercs Ha ocHOBe (yHaa-
MEHTAJIBHOTO fJIpa MIKOJILHOTO MaTeMaTUYeCKOro oopazoBanus. OHO B OCHOBHOM IIKOJIE BKIIFOUAET CJie-
OyIOIIUEe paslenbl: apugmemuxa, aneebpa, QyHKyuu, eposMHOCMb U CMAMUCMUKA, 2e0Mempus.
Hapsiny ¢ 3TuM B Hero BKJIIOUEHBI J1Ba JONIOJIHUTEIbHBIX Pa3/eNa: 102UKa U MHOMCECMEd, MamemMamuka 6
UCmopu4eckom pazéumuu, 4TO CBA3aHO C pealu3aluel Lenell OOIIEeHHTEUIEKTyalbHOro U oOmie-
KYyJIbTYpHOTO pa3BuTHs yuamuxca. CojaepikaHue KaXJOro M3 O3TUX pas3lelioB pa3BOpauuMBaeTcs B
COJIEPKATEIbHO-METOUYECKYI0 JTUHUIO, TMPOHU3BIBAIONIYI0O BCE OCHOBHBIE pPa3JeNibl COICpKaHUS Ma-
TEMaTHIeCKOro 00pa3oBaHUs Ha TJAHHOW CTYIEHU OOyUCHHUS.

Conepxxanne pasnena «ApupMeTHKa» CIYKUT 0a30i i JaTbHEHIIET0 H3YUYCHHS YJallluMUCS
MaTeMaTHKH, CMOCOOCTBYET Pa3BUTHUIO MX JIOTHYECKOTO MBIIIIECHUS, (OPMUPOBAHUIO YMEHHS TOJb-
30BaThbCAd aJIrOpUTMaMH, a TaKXke MPUOOPETEHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIHWMBIX B
MOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIC B OCHOBHOM IIKOJIE CBS3aHO C PallMOHAILHBIMU U HP-
paIMOHATLHBIMHA YUCITaMA, (OPMHUPOBAHUEM TEPBHYHBIX MPEICTABICHUN O JICHCTBUTEIHHOM YHCIIC.
3aBepllieHre YUCIOBOW JHMHHUH (CUCTEMAaTU3alHsl CBEJCHUI O IeHCTBUTENbHBIX YUCIAX, O KOMIUIEKCHBIX
qrclax), TaK ke Kak U Ooyiee CIoXKHBIe BOMPOCH apudmeTnku (anroputM EBkinga, ocHOBHas TeopeMa
apu(METHKH ), OTHECEHO K CTYIEHH OOIIET0 CpeIHETo (ITOJTHOT0) 00pa30oBaHUsI.

Conepkanne pasjiena «AJredpa» HampaBiIeHO Ha (OpMUpOBaHWE y YYAIIMXCS MaTEeMaTHYECKOTO
anmapara JUIsl pelieHus 3a7ad U3 pa3HbIX pa3/ie]loB MaTEeMAaTHKH, CMEXHBIX MPEIMETOB, OKPYXKAIOIIeH
peanbHOCTH. SI3BIK anreOphl TOMYEPKUBACT 3HAUYEHUE MATEMATHKUA KakK S3bIKa IS TMOCTPOCHHS

MaTeMaTUYeCKUX MOJIEJIe POIECCOB U SBJICHUM peaiabHOro Mupa. B 3amaun usyuenus anreOpsl BXOAST
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TaKXKe Pa3BUTHE AITOPUTMHYECKOTO MBIIUIEHHs, HEOOXOIMMOIro, B YaCTHOCTH, U1 YCBOEHHUS Kypca
UH(POPMATUKHU, OBJIAICHUS HAaBBIKAMU JIeIyKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue CMMBOJIBHBIX (hOpM
BHOCUT cCHeuu(pUYecKuii BKJIaJ B pPa3BUTHE BOOOPAXKEHHUS ydYalIUXCsA, HMX CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOpPYECTBY. B OCHOBHOH IIKoJie MaTepuall IpyNIUPYETCs BOKPYT pallMOHAIBHBIX
BBIP)KEHUI, a BOIPOCHI, CBSI3aHHBIE C HPPALMOHAIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMU
GyHKIMAME U TpeoOpa30BaHUSAMH, BXOIAT B COAEp)KaHUE Kypca MaTeMaTHKH Ha CTaplied CTYNEHH
0o0OyueHus B LIKOJIE.

Conepxanue pasjena «@yHKIMH» HALEICHO HA MOJTY4YEHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUH O
(GYHKLIMN Kak BaKHeHIIeH maremMaTHyecKoW MOJENM Uil OMMCAaHUS M MCCIEeIOBAaHUSA Pa3sHOOOpa3HBIX
npoueccoB. M3yueHne 3Toro marepuaia COCOOCTBYET Pa3BUTHIO y y4YallUXCS YMEHUS MCIOJIb30BaTh
pa3iuyHble S3bIKM MAaTEeMaTUKH (CIOBECHBIM, CHUMBOJHMYECKHH, TrpaduyecKuii), BHOCHUT BKJIal B
(dopMHpOBaHUE NPEAICTaBICHUI O POJIM MaTEMAaTUKU B Pa3BUTUU LIMBUIM3ALMH U KYJIbTYPBI.

Paznen «BepoAATHOCTb M CTATHCTHKA» — 005A3aTENIbHBI KOMIIOHEHT LIKOJIBHOTO 0Opa30BaHUs,
YCIWJINBAIOIIUI €ro MPUKIAJHOEe U MPAKTHUECKOe 3HaYeHue. DTOT MaTepual HeoOX0IuM, MPEkKAE BCEro,
Ut hopMHpOBaHUS Y ydamuxcst (PYHKITUMOHAILHOW IPAMOTHOCTH - YMEHUH BOCIIPUHUMATh M KPUTHICCKH
aHaJIM3UpPOBaTh HMH(GOpPMAIMIO, MPEJICTABICHHYIO B pa3iIM4yHbIX (hopMax, MOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTMX peajbHBbIX 3aBUCHUMOCTEH, NPOBOJIUTH NPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.
N3yueHne ocHOB KOMOMHATOPUKHU MO3BOJIMT YYaIIUMCS pacCMaTpUBATh CIydau, OCYLIECTBIIAThH epedop
M TOACYET YHrcCJjia BApHaHTOB, B TOM YUCJIC B HpOCTGfIIHHX IMMPUKJIAJHBIX 3aga4aXx.

[Ipy M3ydyeHUM CTaTUCTUKU U BEPOSATHOCTH PACIIMPSIOTCS MPEICTaBICHUS O COBPEMEHHOU KapTHHE
MHpa M METOAax €ro HcciefoBaHMs, (OPMHUPYETCs MOHMMAaHUE POJU CTAaTHUCTUKU KaK HCTOYHHUKA
conuaJIbHO 3HAYNMO I/IH(l)OpMaIII/II/I, 1 3aKJIaJIbIBAOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIJICHH.

Hens conepkanus pasaena «['eomeTpusi» — pa3BUTh Y ydalIuXcs NPOCTPAHCTBEHHOE BOOOpaKEHHE
U JIOTUYECKOE MBIIUICHHE IMYTEeM CHCTEMAaTHYeCKOro H3yuYeHHsI CBOICTB reoMeTpudeckux ¢Guryp Ha
IUIOCKOCTH U B NPOCTPAHCTBE W NPUMEHEHUS 3TUX CBOMCTB IPU PELICHUM 3a/1ay BBIYMCIUTEIBHOTO H
KOHCTPYKTUBHOTO xapaktepa. CyllecTBeHHasl pojib MPH 3TOM OTBOAMUTCS Pa3BUTHUIO T'€OMETPUUYECKOU
HHTYUIIUH. Coueranue HariisiTHOCTHU CO CTPOTOCTBIO ABJIACTCA HEOThEMJIEMOM YacCThIO reoOMCTPHUICCKUX
3HaHuil. Marepuan, oTHocaumiica k 61okam «KoopanHatel» U «BekTopel», B 3HAUUTEIBHON CTENEHU
HeceT B cebe MEeXIpeIMEeTHbIE 3HaHUSA, KOTOphle HAXOJAT NMPUMEHEHHE, KaK B Pa3IMYHBIX MaTeMaTH-
YCCKUX JUCHHUIINIMHAX, TaK U B CMCKHBIX ITPEAMCETAX.

OcoOenHoCcThIO pa3niena «JIoruka U MHOMKeCTBa» SIBISIETCA TO, UTO MPECTABICHHBIM B HEM MaTe-
pHaJl IPEUMYIECTBEHHO U3YyYaeTCsl U MCIONb3YETCs B XOJI€ PACCMOTPEHUS Pa3IMYHbIX BOIIPOCOB Kypca.
CooTBeTCTBYIOIIMK MaTepuai HalelleH Ha MaTeMaTHuYecKoe pa3BUTHE ydyalluxcs, (OpMUPOBAHUE Y HUX

YMCHHUA TOUYHO, CXKATO U ACHO HU3JIaraTb MBICJIU B YCTHOﬁ ¥ TTMCEMEHHOM peyn.



Paznen «MaremaTnka B HMCTOPHYECKOM Ppa3BUTHH» NpeIHa3HadeH s  (HOpMHUpOBaHUS
MPEJICTABICHUA O MAaTEeMaTHUKE KaK YacTH YEIOBEUYECKOW KYJIbTYpBI, UIsi OOIIETO Pa3BUTHUS IMIKOIHHUKOB,
JUISL CO3JIaHMST KYJIbTYPHO-UCTOPUYECKON cpeapl 00yueHus. Ha Hero He BbIIENSETCS CIEHHUATBHBIX
YPOKOB, YCBOEHHE €r0 HE KOHTPOJUPYETCs, HO COJIEp’KaHue 3TOro paszzesia OPraHuyHO MPUCYTCTBYET B
yueOHOM TpoIecce KaK CBOETr0 pojia r'yMaHUTapHBIA (OH MPU pacCMOTPEHUH MPOOIEMAaTUKU OCHOBHOTO

COACPpIKaHUA MATCMATHUYCCKOI'O 06pa303aHH51

3. Mecto yuedHoro npeamera B bazucHom yuedHoM njiaHe

ba3ucHblil yueOHBIH T1aH HA U3yYEeHHE MAaTEMAaTHUKUA B OCHOBHOM HIKOJIE OTBOAMUT 5 y4eOHBIX YacoB B
HEJIII0 B TEYCHHE KXKIO0Tro roja o0y4deHus, Bcero 850 ypokos.

CornacHo basucHoro yueOHOro (00pa3zoBaTeNbHOTrO) IUIaHa B 5-6 Kilaccax HW3ydaercs MpeaMeT
«MaremaTuka» (MHTETpUPOBAHHBIN MpeameT), B 7-9 kiaccax - «MartemaTuka» (BKJIIOYAIOIIUN pa3aelsl
«Anrebpa» u «I'eomeTpus»).

s ycnemHoro u3ydeHus npenMera «MaremaTuka» Ha 3Tare OCHOBHOTO 0OIIero o0pa3oBaHUs C
IENTBI0 OCYIIECTBIICHHS TPEEMCTBEHHOCTH 0 Pa3BUTHIO MAaTEMAaTHUYECKOM COCTaBIISIONIEH Ha 6a30BOM
ypoBHE B 6, 8 , 9 kaccax go6asieHo no 1 yacy u3 pernoHaJIbHOTO KOMIOHEHTa. B pe3ynbrare Ha
u3ydeHue MmateMatuku B 8,9-oM Kkinaccax oTBOAMTCA 6 4acoB B HeZENO (5 4acoB - efepanbHbIi
KOMITOHEHT +1 4ac - pernoHaJbHBIH KOMIIOHEHT): 4 4aca B HEeJIeNo 1Mo ainredpe, 2 yaca Ha TEOMETPHIO.
Bcero 204 4, u3 Hux 136 4 — Ha u3ydyenue anredpbl U 68 4 - reoMeTpHH.

[Ipenmer «MaTtemaTHKa» B 5—6 Kjiaccax BKJIIOYAeT apupMeTuuecKuil MaTepua, JIeMEHThI anreopbl
U T€OMETPUH, a TAKXKE JIEMEHTbI BEPOSATHOCTHO-CTATUCTHYECKON JTMHUU.

[Ipenmer «Marematuka» B 7 — 9 kiaccax BKIIIOYaeT B ce0s HEKOTOpPbIE BOMNPOCHI apU(METUKH,
pa3BUBAIONIME YHCIOBYIO JIMHUIO 5—6 KJIaccoB, aireOpandecKuil Matepual, dJeMeHTapHble (QYyHKIUH,
JJIEMEHTHI BEPOSTHOCTHO-CTATUCTUYECKOM JIMHUM, a TakKe NeoOMeTpUYEeCKMi MaTepuai, TPaJulMOHHO
U3y4aroTCsl, eBKJIMI0Ba T€OMETPHS, 3JIEMEHThl BEKTOPHON ayire0phl, FreOMETpHUUECcKre MpeoOpa3oBaHMsL.

Paznen «Anrebpa» BKIIOUAET HEKOTOPHIE BOMPOCHI apH(PMETHKH, PA3BUBAIOIINE YHCIOBYIO JIMHUIO
5—~6 KJ1accoB, COOCTBEHHO alNredpanyecKuil MaTepua, JIeMEHTapHbIE PYHKIIUH.

B pamkax yueOHoro pasnena «l'eomeTpusi» TpaJWLUOHHO H3YYalOTCS, E€BKJIMJIOBA TE€OMETpus,
3JIEMEHTHI BEKTOPHOI! aiareOppl, TeOMeTpUUYecKre peoOpa3oBaHus.

B 2015 - 2016 yue6HOM roay nporpamma peaausyercs B 5-9 kjaccax.

['ox oOydenus KomnnuecTBo yacoB B KomnmaecTBo yueOHBIX Bcero gacos 3a
HEeEII0 Henelb y4eOHBIN TOT
5 xnacc 6 34 170
6 xacc 6 34 204
7 xnacc 6 34 204
8 Kmacc 6 34 204




9 kJacc

34

204

NTOI'O

952

B 2016 — 2017 yye6HOM roay mporpamma peajusyercsi B 5-9 kiaccax.

I'ox oOyuenus

KomngecTBo yacos B

KonnuectBo yueOHBIX

Bcero gacos 3a

HEJIEI0 HENENb y4eOHBIN TO
5 KJtacc 6 34 204
6 Kacc 6 34 204
7 xnacc 4+2 34 136+68
8 Kiacc 4+2 34 136+68
9 knacc 6 34 204
HUTOI'O 1020

B 2017 — 2018 yue6HOM roay nporpamma peajausyercs B 5-9 kiaaccax.

['ox 00yuenust

KomauuecTBO yacoB B

KonnuectBo yueOHBIX

Bcero gacos 3a

HEJIEITI0 HEJEIb y4eOHBIH ToJ]
5 Knacc 5 34 170
6 Kacc 6 34 204
7 KJi1acc 3+2 34 102+68
8 Kmmacc 4+2 34 136+68
9 xiacc 4+2 34 136+68
HUTOI'O 952

B 2018 — 2019 yuye6HOM roay nporpaMmma peasnusyercs B 5-9 kiiaccax.

['on 06yuenust

KonuuecTBO yacoB B

KonnuectBo yueOHBIX

Bcero gacos 3a

HEJIEITI0 HeZeNb y4eOHBIH IO
5 knacc 5 34 170
6 xnacc 5 34 170
7 xnacc 3+2 34 102+68
8 xiracc 3+2 34 102+68
9 knacc 4+2 34 102+68
HUTOI'O 850

B 2019 — 2020 yue6HOM roay nporpamma peajusyercs B 5-9 kjaccax.

['ox oOyuenus

KomauuecTBO yacoB B

KomnnuectBo yueOHBIX

Bcero gacos 3a

HEJIEITII0 HeOeb yueOHBIN TOJ
5 kmacc 5 34 170
6 xyacc 5 34 170
7 xnacc 4+2 34 136+68
8 xiracc 3+2 34 102+68
9 xnacc 4+2 34 136+68
UTOI'O 918




4. JInyHOCTHBIE, IpPeIMeTHbIE U MeTanpeAMeTHbIE Pe3yabTAThl U3yUYeHUsS] MATEeMATHKHU

N3ydyenne MaTeMaTHKH B OCHOBHOM IITKOJIE JA€T BO3MOXKHOCTH 00YUYAIOITUMCS IOCTUYb CIICTYIOIIIX
pe3yJIbTaTOB PAa3BUTHUSA:
I B auynocmuom nanpaenenuu:
. YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIH B YCTHON M IMMCHbMEHHOMN
pedn, TOHUMATh CMBICT IIOCTABJICHHOH 3a/1a4i, BRICTPANBATh ApTYMEHTAIIUIO, IIPUBOUTH
MIPUMEPBI U KOHTPIIPUMEDPHI;
. KPUTHYHOCTh MBIIIJICHUS, YMEHHUE PACIIO3HABAThH JIOTUYECKH HEKOPPEKTHbIE  BBICKA3bl-
BaHUsI, OTJIMYATh THIIOTE3Y OT (PaKTa;
. NpeCTaBICHUE O MAaTEeMaTHYECKON Hayke Kak c(epe 4YeloBEYEeCKOH IesTeNbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAYUMOCTH IS Pa3BUTHUS [IUBUIIM3AIINH;
. KpEaTHUBHOCTh MBIIUICHHUS, WHUIMATHBA, HAXOAYMUBOCTh, AKTHMBHOCTb MPH pPEIICHUU
MaTeMaTHYECKUX 3a7a4;
. YMEHHE KOHTPOJIHPOBATH MPOIIECC U PE3yIbTaT YIeOHOM MaTEMaTHIECKOH eI TeILHOCTH;
. CIIOCOOHOCTh K SMOIIMOHAIBHOMY BOCIPHATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
PELIEHNM, pacCyKICHUI;
Il B memanpeomemnom nanpaenenuu:

* TIEpPBOHAYAIBLHBIC MPEACTABICHUS 00 HIIEAX M O METO/IaX MATEMATUKHU KaK YHUBEPCATLHOM
A3bIKE HAYKU M TEXHUKHU, CPEACTBE MOACIMPOBAHUS SIBICHUIN U MPOLIECCOB;

* yMEHHE BHJIETh MAaTeMaTHYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHOI CUTyalluu B APYTUX
JUCITUTUINHAX, B OKPYXKAIOIICH KU3HH;

* yYMEHHE HaXOIWTh B PA3IMYHBIX UCTOYHHKAX WH(OPMAIINIO, HEOOXOIUMYIO TSI PEIICHHUS
MaTeMaTHUYeCKUX MpoOieM, MPEACTaBIsATh €€ B MOHATHOW ¢opMe, MPUHUMATH pEUICHUE B
YCIOBUSAX HETOJHON U U30BITOYHON, TOYHOU U BEPOSTHOCTHON HH(OpMAIIHH;

* yMEHHE NMOHUMATh M HMCIOJIh30BaTh MAaTEMAaTHYECKHE CPEICTBA HATJISTHOCTH (Tpadukw,
JIarpamMMbl, TaOTHUIIBI, CXEMBI U Jp.) IS WILTFOCTPAIlUN, HHTEPIPETAlNN, apTyMEHTAIUH;

* yYMEHHE BBIABUTATH TMIOTE3bl MPHU PEIICHUH Y4eOHBIX 3aJay, MOHMMATh HEOOXOAMMOCTh
UX MPOBEPKH;

* yMEHHWE NPHMEHATh WHIYKTHBHBIC W JICIYKTUBHBIC CIIOCOOBI PaCCYXICHHH, BHJICTH
pa3JIMYHbIC CTPATETUH PEIICHUS 3a/1a4;

* TIOHMMaHHE CYIIHOCTH aJTOPUTMHYECKUX MPEANHCAHUNA M YMEHHE JeHCTBOBaTH B COOT-
BETCTBUU C MPETIOKEHHBIM aJITOPUTMOM;

* yYMEHHE CAMOCTOSTEIHHO CTaBUTH I, BEIOMPATh W CO3/IaBaTh aJITOPUTMBI I PEIICHUS

yueOHBIX MaTeMAaTUYECKUX MPOOJIeEM;



®* YMCHHUC ILNIaHUPOBATH U OCYIICCTBIIATE ACATCIIBHOCTDb, HAIIPABJICHHYIO Ha PCIICHUE 3aaa4

HCCJIICAOBATCIILCKOI'0 XapaKTepa,

Il B npeomemnom nanpaenenuu:

oBJa/ieHue 0a30BBIM MOHATHIHBIM aIapaToM IO OCHOBHBIM pa3jeiiaM COJIep>KaHMUsl, IpecTaBIe-
HUE 00 OCHOBHBIX M3y4aeMbIX NOHATHUAX (UMCIO, TeoMeTpuuecKas GUrypa, ypaBHeHue, QyHKIHS,
BEPOSITHOCTb) KaK BaKHEHIIMX MAaTEMAaTUYECKUX MOJAEIAX, NO3BOJISIOIIMX ONUCHIBATH U U3Y4aTh
peabHbIe IPOLIECCHI U SBJICHHUS;

yMeHue paboTaTh € MaTeMaTHMYECKUM TEKCTOM (aHAJIU3UpOBaTh, W3BIEKaTb HEOOXOIUMYIO
UH(OPMALIKIO), TPAMOTHO MPUMEHATH MAaTEMAaTHUECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, HUCIIOIB30-
BaTh Pa3JINYHBIC SA3bIKU MAaTEMATUKH;

yYMEHHUE MPOBOAUTH KIACCH(PHKAINHU, JOTHYECKHEe OOOCHOBAHMS, JOKa3aTEIbCTBA MaTeMaThde-
CKMX YTBEP)KJICHUH;

YMEHHE pacro3HaBaTh BU/bl MAaTEMATUYECKUX YTBEP)KICHUHN (aKCUOMBI, ONPEEIICHUS, TEOPEMBI U
Ip.), IpsIMbIe U OOpaTHBIE TEOPEMBI;

pa3BUTHE NPEACTABICHUM O YMCIIE Y YUCIIOBBIX CUCTEMAaxX OT HATYPAJIbHBIX 0 JEUCTBUTEIbHBIX
4ucel, OBJIAa/ICHNE HABbIKAMU YCTHBIX, INCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCICHUN;
OBJIaJICHHE CHMBOJIBHBIM $I3bIKOM aJreOphl, IPUEMaMH BBIIIOJIHEHUS TOXKJIECTBEHHBIX Ipeodpa-
30BaHUN PALMOHAIBHBIX BBIPAXXEHUH, PEIICHUs YPAaBHEHMH, CUCTEM YPaBHEHMH, HEPABEHCTB U
CHUCTEM HEPABEHCTB, YMEHHME UCIIOJIB30BaTh UICI0 KOOPAUHAT Ha IUIOCKOCTU JJI MHTEpIpETalun
YpaBHEHHUM, HEPABEHCTB, CUCTEM, YMEHHE IPUMEHSATH alredpandeckue npeodpazoBaHus, anmnapar
YPAaBHEHUI U HEPABEHCTB VISl PELIEHUS 3a/1a4 U3 Pa3JIMYHBIX Pa3JesIoB Kypca;

OBJIaJICHHE CUCTEMOM (PYHKIMOHAIbHBIX MOHSITUH, (YHKIIMOHAJIbHBIM SI3bIKOM U CHMBOJMKOI,
YMEHHME Ha OCHOBE (PYHKIIMOHAIbHO-TpaUUYECKUX MPEACTABICHUI ONUCHIBaTh U aHAJIU3UPOBAThH
pealbHbIE 3aBUCUMOCTH;

OBJIaJICHHE OCHOBHBIMHU CITOCOOAMU MPECTABICHUS U aHAIM3a CTATUCTUYECKUX JIAHHBIX; HAIMYUE
NpPEeJCTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE U O PA3JIMYHbIX Crloco0ax
WX U3YYEHHUs], O BEPOSITHOCTHBIX MOJIEIISX;

OBJIAJICHUE TEOMETPUYECKUM S3BIKOM, YMEHHME MCIOJIb30BaTh €ro U1 ONUCAaHUs IPEIMETOB
OKpPY’KaroIllero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI 1 U300pa3UTENbHBIX YMEHUH,
pUOOpETEeHNE HABBIKOB T€OMETPUUYECKUX MTOCTPOSHUH;

YCBOEGHHE CUCTEMAaTUYECKUX 3HAHUI O IUIOCKUX (PUTypax U UX CBOWCTBAX, a TAKXKe HA HATJIATHOM
YPOBHE — O IIPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHSITh CUCTEMAaTHYECKHE

3HAHUA O HUX U PCIICHUA T'COMCTPUYCCKUX U MMPAKTUYCCKUX 3a1a4;



¢ YMCHUA UBMCPATH IJIMHBI OTPE3KOB, BCJIMYUHBI YIJIOB, HCIIOJIb30BATh (bOpMYHLI JJI1 HAaXOXIACHUA
MePUMETPOB, IJIOMAIeH 1 00bEMOB T€OMETPUUYECKHUX (DUTYD;
YMCHUC MPUMCHATH U3YUYCHHBIC ITOHATHA, PE3YJIbTAaThl, MCTOABI AJId PCHICHUA 3a1a4 NPAKTHUYCCKOI0
XapakTepa U 3aaa4 U3 CMCIKHBIX JUCHUILINH C UCIIOJIB30BAHHUEM IIPU HGO6XOI[I/IMOCTI/I CIIPaBOYHBIX

MAaTCpHaAJIOB, KAJIbKYJISITOPA, KOMIIBIXOTEPA.

5. Copaep:kaHue OCHOBHOI'O 001Iero 00pa3oBaHus M0 MaTeMaTHKe

CopepxaHne KypcOB MaTeMaTUKH 5—6 KIIACCOB, alreOphl M TeoMeTpun 7—9 KiaccoB 00BETMHEHO
KaKk B HCTOPUYECKH CIIOKMUBIIMECS JIMHUU  (4YuciioBas, ainredpaumveckas, TeoMeTpHuYecKas,
¢dbyHKIMOHANbHAs W Jp.), TaK U B OTHOCHUTEIbHO HOBBIE (CTOXAacTHYECKas JIMHUA, «peajbHas
MaTematukay). OTIenbHO IPEICTaBICHbI JINHUS CIOKETHBIX 3a/1a4, UCTOpUYECKas! JINHUA.

DJIeMeHThI TeOPMU MHOKeCTB M1 MATEeMaTH4eCKO JIOTUKH

CornacHo ®I'OC ocHoBHOTrO 00111€T0 00pa30BaHus B KypC MaTeMaTHKHU BBeJEH pazen «Jlorukay,
KOTOPBI HE MpEAnoyiaraeT AOMOJHUTEIbHBIX YacOB Ha M3YYEHHHM U BCTPAUBACTCS B PA3IMYHBIC TEMbI
KypCOB MaTeMaTUKU ¥ UH()OPMATUKH U MIPEIBAPSETCS O3HAKOMIICHUEM C SJIEMEHTaMU TEOPHUH MHOKECTB.

MHokecTBa M OTHOIIEHHUS MEKIY HUMU

MHOXECTBO, Xapaxkmepucmuieckoe C80UCMB0 MHO}CeCmsed, SIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, OeckoHeunoe MHoxcecmso. llonMHokecTBO. OTHOIIEHHE MPHHAJICKHOCTH, BKIIOYCHHUS,
paBeHCTBa. DJEMEHThl MHOXECTBA, CIOCOOBI 3aJaHUsl MHOXECTB, PACHO3HABAHUE NOOMHOINCECE U
9NEeMEHMO8 NOOMHOACECME C UCNOb308AHUEM KPY20os8 Duiepa.

Onepanum HaJx MHOKeCTBAMH

[lepeceuenne u oOBEAMHEHHE MHOXECTB. Pasznocmb MmHodcecm8, O0ONOIHeHUe MHONCEeCmEd.
Hnmepnpemayus onepayuii Ha0 MHONCECMBAMU C NOMOUBIO KPY208 Diiiepa.

DJIeMeHTBbI JIOTUKH

Ompenenenue. YTBepxkAeHUS. AKCHMOMBI W TeopeMmbl. [lokazarenbcTBo. JlokazaTtenbCcTBO OT
npotuBHOTro. Teopema, oOpaTHas gaHHO. [Ipumep u KOHTpIIpUMeEp.

Bricka3biBaHus

HcTuHHOCTD U JIO)KHOCTH BBICKa3bIBaHUA. CnodicHbie u npocmeie gvickazvieanus. Onepayuu Hao
BbICKA3LIBAHUAMU C UCNOJIb30GAHUEM JNOSUYECKUX CBA30K. U, uiu, He. Ycnoenvie 6vicKkasvleaHus
(umnauxayuu).

CoaepsxaHue Kypca MaTeMaTHKH B 5—6 kiaccax

HarypajbHble ynciia u Hyab. HaTypaJbHbli psil 4ncesI M ero CBOMCTBA
HarypanbHoe 4mcio, MHOXKECTBO HATypajbHBIX YHMCET M €ro CBOWCTBA, M300pa)keHHE HaTypallbHBIX
qycesl TOYKaMU Ha 4YMCIOBOM mpsiMoil. Mcmonb30BaHHE CBOMCTB HATypalbHBIX YHCENl MPH PELICHUU

3a7ad.
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3anuch U YTeHHe HATYPAJIbHBIX YUCe

Paznuune mexnay uudpoit u yucinoM. Ilo3unmoHHas 3ammMch HATYpalbHOIO YHCIA, TTOMECTHOE
3HAUEHUE MUQPPHI, pa3psabl U KIACChl, COOTHOIIICHUE MEXIY IBYMsI COCETHUMU Pa3psIIHBIMH €TUHUIIAMH,
YTEHHE U 3aMMCh HATYPaJIbHBIX YHCEI.

OxpyrieHue HaTYypaJbHBIX YUCeJ

HeobxomuMocth okpyriienus. [IpaBuiio OKpyriieHusI HATYPATbHBIX YUCEIL.

CpaBHeHHe HATYPAJIBLHBIX YK CeJl, CPABHEHHE ¢ YUCJI0M ()

[lonsiTHe O cpaBHEHUHW 4HCEN, CPAaBHEHHME HATYpPaJbHBIX YHCENl IPYr C APYrOM U C HYJEM,
MaTeMaTH4yecKas 3aluch CPaBHEHH, CIOCOOBI CPABHEHUSI YUCEIL.

JelicTBHS ¢ HATYPAJbHBIMHM YHCJIAMM

CnoxkeHME M BBIYMTAHUE, KOMIIOHEHTHI CJIO)KEHUSI U BBIUMTAHUS, CBA3b MEXAY HHUMH,
HAaXO0XJEHWE CYMMBbl U PA3HOCTH, M3MEHEHHE CYMMbl M PAa3HOCTU IPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHHSI U BHIYUTAHUSI.

YMHOXEHUE U JIeJIeHNEe, KOMIIOHEHTBl YMHOXKCHHS U JIETICHUS, CBS3b MEXKIY HUMH, YMHOXKEHUE U
CJIOKEHUE B CTOJIOWK, JICJICHUE YTOJIKOM, MPOBEpPKa Pe3yJibTara C MOMOIIBIO MPUKHUIKH U OOPaTHOTO
NEeNCTBUSL.

[lepemecTUTENbHBIA U COYETATENbHBIA 3aKOHBI CIOXKCHHS U YMHOXKCHHS, paclpeleauTeNbHbIH
3aKOH YMHOKEHUSI OTHOCHTEILHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOS BbINOJHEHUS. APUDMEMUUecKUx
Oelicmauti.

CreneHb ¢ HATYPaJbLHBIM MOKAa3aTeeM

3anuch 4ucia B BHJAE CYMMbl Pa3psiAHBIX CIAraéMblX, MOPSJOK BBINOJHEHUS JEUCTBUH B
BBIPOKEHUSIX, COCPIKAIINX CTETICHb, BHIYUCIICHUE 3HAYCHUH BBIPAKEHUM, COIEPKAIINX CTEIICHb.

YucsioBbIe BHIPAKEHUS

UucnoBoe BBIPAKEHHUE U €T0 3HAYEHUE, MOPSIOK BBIIIOJIHEHUS 1EUCTBUM.

JleJ1eHHe ¢ 0CTATKOM

Jlenenne C OCTaTKOM Ha MHOXECTBE HATYPAJIbHBIX YHCEN, CBOUCMBA OeNeHUsi ¢ OCMAMKOM.
[IpakTrueckue 3a7a4n Ha JIETICHUE C OCTATKOM.

CBoJlicTBa ¥ IPU3HAKH 1€JTUMOCTH

CBoOHCTBO J€TUMOCTH CyMMBI (pa3HocTd) Ha yucno. [lpusnaku genumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. [Joxazamenbcmeo npusnaxkos oerumocmu. Pemenne mpakTHIECKuX
3a/1a4 ¢ IPUMEHEHUEM TTPU3HAKOB JCIIMMOCTH.

Pa3ioskeHue 4ync/ia Ha MPOCTbIE MHOMKUTEIH

IIpocTblie U cocTaBHBIE YUCIA, peuemo Ipamocghena.
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PaznoxeHue HaTypalbHOTO YHMCIIa HAa MHOMKUTEIH, pa3l0oKEHHE Ha IPOCTbIE MHOMKUTEIH.
Konuuecmeo oenumenei uucna, aneopumm paziodiceHus 4ucia Ha NPocmble MHONCUMENU, OCHOGHAs
meopema apugmemuxu.

AsredOpanyeckue BbIpasKeHM sl

Hcnonb3oBanue OykB s 0OO3HAUYEHHUs YHUCEN, BBIYMUCICHUE 3HAUEHHUs ainredpandyeckoro
BBIPOKEHUS, NPUMEHEHHE aiNreOpandecKuX BBIPAKEHUH Ui 3aliCH  CBOMCTB apU(MeTHUECKuX
JeicTBUH, MpeoOpa3zoBaHue anreOpandeckux BHIPAKCHUN.

Jenuresn u KpaTHble

JlenuTtenb U €ro CBOMCTBA, OOIININ IETUTENb IBYX U OoJiee Yrcell, HAauOOIbIIUA OO TeTUTENb,
B3aMMHO MIPOCTHIE YKCIIa, HAX0XKIeHHE HanOombIero odmero nenurend. Kpatnoe u ero cBoiicTsa, oomiee
KpaTHOe JBYX W 0Oojee uuces, HauMeHbIIee oO0IIee KpaTHOE, CIOCOObI HaXOXKJICHHS HAaUMEHBIIETO
00I11ero KpaTHoro.

Apoou

OO0ObIKHOBEHHBbIE IPOOH

Hons, gacte, ApoOHOE YuCio, apo0b. [poOHOE YuCIIO Kak pe3yibTar AeiieHus. [IpaBuibHBIC U
HeIpaBUJIbHBIE IPOOH, CMEIaHHas IPO0b (CMEIIaHHOE YHCIIO).

3anuch HATypalbHOTO 4YMCIAa B BUAE JIpoOM C 3aJaHHBIM 3HAMEHaTeleM, IpeoOpazoBaHUE
CMEIIaHHOH IpoOH B HETPaBMIIbHYIO Ap0o0b U HA00OPOT.

[TpuBenenue npobdeii k oduemMy 3HamMmeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHrue W BbIYUTAHUE OOBIKHOBEHHBIX JpoOed. YMHOXXEHHE M JieleHHuEe OOBIKHOBEHHBIX
Ipobeii.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSIMHU.

Apudpmernueckue JeiCTBUS ¢ JPOOHBIMU YHCIAMHU.

Cnocobul payuonanuzayuu bl4UCcIeHUull U UX npuMeHeHue npu 8biNOJIHeHUU Oelucmeul.

JecaTu4aHbIe IpOOH

Henass m papoOHas wyacTtu JecsaTMuHOM apodOu. IIpeoOpasoBaHue necATHYHBIX JApoOed B
0oObIKHOBeHHbIE. CpaBHEHHE NeCATUYHBIX ApobOel. CloXeHHe U BbIYMTAHUE JECATUYHBIX APOOEH.
OxpyrieHue AECATHYHBIX ApoOeil. YMHOXKEeHHEe M JeleHHe AECATUYHBIX aApoOeil. [Ipeobpazosanue
00bIKHOBEeHHBIX Opobeli 6 Oecamuutble Opodu. Koneunvie u beckoneunvie decamuunvie OpooU.

OTHOmEHne ABYX YHCeJ

Macmtad Ha miane u kapte. [Ipomopruu. CoiicTBa mpomnopliuii, TpUMEHEHUE MPONOPLUUN U
OTHOILIECHUI IIPU PELICHUH 3aau.

Cpeanee apudmerndeckoe yncea
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Cpennee apudmMernueckoe nByx uucen. M3o0pakeHne cpemHero apu(pMETHIECKOTO JIBYX YHCEN
Ha YHCIOBOH mpsiMoil. PemieHne mpakTWdeckux 3aJad C MPUMEHEHHEM CPEIHEro apu(pMeTH4ecKoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX HUCEL.

IIpoueHTHI

[lonsatne npoueHTta. BpluucieHue NPOLIEHTOB OT YMCIA U YKCIA [0 HW3BECTHOMY IMPOLEHTY,
BBIPaKCHHE OTHOLIEHUS B MPOLIEHTaxX. PellieHne Heca0KHbBIX IPAKTUUECKUX 3aau C POLICHTAMHU.

JAunarpamMmmbl

Cronbuarbie U KpyroBble nuarpammbl. M3prnedyenue mHbopManuu U3 auarpamm. HMszobpasicenue
ouazpamm no 4Ucio8biM OAHHBIM.

PanumonanbHble yucia

IToJst0kuTEeIbHBIC M OTPHIIATEIbHBIC YHCJIA

N306paxkeHne yucen Ha 4UCIOBOM (KOOpAMHATHOM) npsimoi. CpaBHeHHe yncen. Moayib ducia,
r€OMETpUYECKasl MHTEepIpeTanus MOAyJs uucia. JIeHCTBUSA € MOJIOKUTENbHBIMU U OTPULIATEIIbHBIMU
yyciiaMid. MHOXECTBO LENbIX YUCEIL.

IlonsiTHe 0 panMoHaJIBHOM 4ucie. [lepsuunoe npedcmasieHue 0 MHOMCECMEE PAYUOHATLHBIX
yycen. JIeWcTBUS C pallUOHAJIBHBIMU YHCIIAMH.

Penrenune TeKCcTOBLIX 32724

EauHunel m3mepeHMid: JUIMHBI, IUIOIIAAH, 00beMa, Macchl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTHU
MEXly €IMHUILIAMU U3MEPEHUS KaXK0W BETMUYMHBI. 3aBUCUMOCTH MEXK/y BEIMYMHAMU: CKOPOCTh, BPEMS,
paccTosiHue; IPOU3BOAUTEILHOCTD, BpeMsl, paboTa; 1ieHa, KOJIUYECTBO, CTOUMOCTb.

3agauu Ha Bce apuMeTHIECKHE NelCTBUS

Pemenne TekcToBbIX 3amad apupmMermyeckum crocodbom. Mcnonp3oBaHue TabauIL, CcXeM,
yepTexel, Jpyrux CpeCTB NPEACTABICHUS JaHHBIX PU PELICHUH 3a/1a4H.

3agauu Ha IBHKEHHE, PA00TY U MOKYIIKH

Pemienne HecnOXHBIX 3aad Ha JBW)KCHHME B IIPOTHUBOIIOJIOKHBIX HAIPABICHUSX, B OJHOM
HaIpaBJIEHUH, JBM)KEHHE 10 peKe MO0 TEYEHHMIO W NPOTHUB TeueHus. PemieHue 3agady Ha COBMECTHYIO
pabory. [IpumeHeHue apooOeit mpu pereHuu 3a1ad.

3agaum Ha YACTH, 10, TPOLEHTHI

Pemenue 3ana4y Ha HaXOXAEHHUE YaCTU YKCIIA M YUCIIA IO €T0 YacTH. Pemenne 3a1a4y Ha MPOLIEHTHI
u gonu. [Ipumenenue nponopumii npy pemeHny 3aaay.

Jlornueckue 3agaumn

Perienne HECNOXKHBIX JIOTMYECKUX 3a7ad. PeuieHue n02uyuecKux 3a0ay ¢ NomMowwlo 2pagos,
maoauy.

OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3aa4: apu(pMeTHUECKHii, nepedop BapHaHTOB.

Harasignas reomerpust
13



®urypsl B okpyxatoiieM Mupe. Harnsanele npenctaBieHus o GUrypax Ha IJIOCKOCTH: NpsimMasd,
OTpE30K, JIyd, YIoJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KPYI. YeTbIpeXyrojabHUK, MPIMOYTIOJIbHUK,
kBagpat. TpeyronbHuK, 6udsbl mpeyeonvHuxos. Ilpasunvuvie MHo2oyeonvHuku. V300pakeHre OCHOBHBIX
reoMeTpuueckux (uryp. Bzaummnoe pacnonodicenue 08yX RpAMbIX, O08YX OKPYICHOCMEU, NPAMOU U
okpyoicHocmu. JInuHa otpeska, JomMaHoM. Enunuiel namMepenus anusbl. [locTpoeHune oTpeska 3aqaHHOM
JUMHBL. Bunel yrios. I'pamycHas mepa yrima. M3MepeHue M NOCTPOCHHME YIJIOB € IMOMOILIBIO
TpaHCIIOPTHPA.

Ilepumerp MmHoroyronbHuka. IloHsaTHe 1uomaau GUrypbl; €AMHULBI U3MEPEHUs ILUIOLIAIH.
[Tnomanps mpsMOyronbHUKA, KBajapara. [IpuOmkeHHoe HM3MepeHMe IUomaad (GUryp Ha KIeT4aTou
Oymare. Pasnosenukue gueypoi.

Harnsinaeie mpeacTaBieHHss O NMPOCTPAHCTBEHHBIX (Urypax: KyO, Mapajuieienuresn, mnpusMma,
nupamua, map, chepa, KoHyc, munHap. M3o0paxkeHne npocTpaHCTBEHHbIX QUryp. [Ipumepel cevenui.
Mnocoepannuxu. Ilpasunvnvie mnocozpannuxu. llpumepsl pa3BepTOK MHOIOIPAHHHMKOB, ILWJIMHApA U
KOHYyca.

[TonsiTre o6beMa; equHAIIBI 00beMa. OObEeM MPAMOYTOIBHOTO TTapauIeNienuea, Kyoa.

ITonatue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas U 3epkanvHas cuMMeTpuu. M3o0paxeHue
CUMMETPUYHBIX (puUryp.

Pemrenune npakTrueckux 3agad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (HuUryp.

Hcropusi MaTemaTHKH

Ilossnenue yugp, 6yks, uepoznughoe 6 npoyecce cuema u pacnpeoenenus npooykmos Ha /lpesrem
brusicnem Bocmoke. Ceazv ¢ Heonumuueckoii pegonioyueil.

Pooicoenue wecmuoecsaimepuunou cucmemvl cuucienus. Ilosaenenue decamuunou 3anucu yucei.

Poowcoenue u pazsumue apugpmemuxu namypanvnvix uucen. HOK, HOJ, npocmovie uucaa.
Pewemo Spamocghena.

Tlosgnenue nynsa u ompuyamenvHulx yucen 6 mamemamuxe opegnocmu. Ponv Juoghanma. Ilouemy
(-1)(-1)=+12

Ilpobu 6 Basunone, Ecunme, Pume. Omkpovimue decamuunvlx Opodeu. Cmapunhbvle cucmemsl mep.
Hecamuunvie Opobu u mempuyeckas cucmema mep. JI. Macnuyxuil.

Coaepixanue Kypca MaTeMaTHKH B 7-9 kiaccax

Auredopa. Yucia. PannoHajJbHble YHCIA

MHOXeCTBO panHOHalNbHbIX 4yucen. CpaBHEHME pPalMOHANBHBIX uucen. [ledctBus ¢
paLMOHATBHBIMU YHchIaMu. [Ipedcmagnenue payuoHanbHo2o Yucia 0ecamuyHou Opoobsio.

HppanuonajbHble Yucia
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[TonsiTue wuppanuoHadbHOrO uMcia. Pacrno3HaBaHWe WppalMOHANBHBIX uncen. [Ipumepsl

JoKa3aTenbcTB B anredpe. MppannoHalbHOCTH 4HUCIA \/5 . IIpumenenune B reomerpun. CpasHenue
uppayuoHanbHulx yucen. Muodxcecmeo oelicmeumenbHbIX YUcel.

To:xknecTrBeHHbIe MpeoOpa3oBaHus. Unc/ioBblie 1 OyKBEeHHbIE BbIPAsKeHU I

Bripaxkxenue ¢ nepeMeHHOW. 3HaueHue BblpaxkeHus. I[loacTaHOBKAa BBIpAXEHHUM BMECTO
MIEPEMEHHBIX.

Lenbie BoIpaxeHUust

Crenenp ¢ HaTypaJlbHBIM TIIOKa3aTelieM U ee cBoiictBa. IIpeoOpa3zoBaHusi BbIpaXEeHHI,
COJIeprKalINX CTEMEHH ¢ HATypaJIbHBIM IOKa3aTeeM.

OpnaowieH, MHOTOWIEH. JIeWCTBHSI ¢ OJHOWIEHAMHU W MHOTOYICHAMH (CIIO)KCHHE, BBIYUTAHHE,
yMHOKeHHUE). DOpMyJIIbl COKPAILICHHOTO YMHOXKEHUS: Pa3HOCTh KBAJAPATOB, KBAIPAT CYMMBI H PAa3HOCTH.
PaznoxkeHnne MHOrouseHa Ha MHOXXHUTEIH: BBIHECEHHE OOIIEr0 MHOXKHTENS 3a CKOOKU, 2pynnuposxa,
npumeHerue Gopmyn coKpaweHHo2o ymHoxcenus. Keaopamuwiii mpexunen, pasnodiceHue K8aopamHoz2o
mpexuiena Ha MHONCUMENU.

Jlpo0HO-panHoOHATIbHBIE BbIPAKEHUS

Crenenp ¢ nenbiM nokasarenem. IIpeoOpa3zoBanue ApOOHO-TMHEHHBIX BBIPAKEHUM: CIOXKEHHE,
YMHOXEHHE, JeleHue. Aneeopauyeckas Opobs. [lonycmumbie 3HAYeHUs NePEMEHHbIX 8 OpOOHO-
payuonanvuslx evipadxcenusx. Cokpawenue aneeopaudeckux opooei. Ilpusedenue aneebpauyeckux
Opobeu Kk obwemy 3namenamento. [leticmseus c aneebpaudeckumu OpoOAMU. CIOMCEHUe, GblYUMmaHue,
VMHOCEeHUe, OelleHue, 80386e0eHUe 8 CIeneHtb.

IIpeobpazosanue vipasiceHull, cO0EPHCAUUX 3HAK MOOYIIA.

KBaaparHbie KopHUI

Apudmernueckuil KBaapaTHbI KopeHb. [IpeobpazoBanue BbIpaXeHH, coepKalluX KBaJpaTHbIe
KOpPHH: YMHOXKEHUE, JIeJICHHE, BHIHECEHHE MHOXKHUTENS U3-TI0JI 3HaKa KOPHS, 6HeCeHue MHOMCUMes noo
3HAK KOPHSL.

YpaBHeHUs  HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHcTBO. CBONCTBA YMCIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[lonaTne ypaBHEHUST W KOPHS YypaBHEHHs. [IpedcmasieHue O pPABHOCULLHOCU VPAGHEHUIL.
Obnacmo onpedenenust ypasHerus (001acms OONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

JInHelHOe ypaBHEHHE U €r0 KOPHHU

Pemenue nuHeHHbIX ypaBHeHUH. Jluneiinoe ypasuenue ¢ napamempom. Konuuecmeo ropHeil

JUHEUH020 YypasHeHus. Pewenue Tunetinbix ypasHeHuil ¢ napamempom.
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KBanpaTrHoe ypaBHeHHe U er0 KOPHH

KBagparusle ypaBHeHusi. Hemnonneie kBagpaTHble ypaBHEHUA. [IMCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHus. Popmyra KopHEl KBagpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme
Buema. Peuienue KBaJpaTHBIX ypaBHEHUM:MCIONIb30BaHUE (OPMYNBI ISl HAXOXKACHUS KOpHEH,
epaguueckutl memoo peuieHus, pasiodceHue Ha MHOdCUmeny, noooop KOpHell ¢ UCHONb308aAHUEM
meopemvl  Buema. Konuuecmgo KopHell K8AOPAMHO20 YPAGHEHUA 6 3A6UCUMOCHU OM €20
ouckpumunanma. buxeadpamuvie ypasuenus. Ypaenenus, ce0Oumbvle K JUHEUHLIM U KBAOPAMHBIM.
Keaopammnwie ypasnenus c napamempom.

ApoOHo-pannoHaJbHbIe YPAaBHEHUS

Pemenue mpocteimux ApOOHO-TUHEHHBIX ypaBHEHUH. Pewenue OpoOHO-payuoOHAIbHBIX
VPaeHeHUII.

Memoowl pewienusi ypasHeHuii: Memoovl PAGHOCUIbHLIX NPeodpPa308aHull, Memoo 3aMeHbl

nepemeHHou, epaghuyeckuti memoo. Hcnonvsosanue ceoucme QyHKYuil npu peuleHuy ypagHeHull.

Ipocmeiiwue uppayuonanvuvie ypasnenus 6uoa ./ f (X) =a, \/f (X) = \/g (X) :

Ypasnenus suoa X" =a .Vpasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ IByMs NIepeMEHHbIMU. JIMHEITHOEe ypaBHEHUE C JABYMs NIEpEMEHHbIMU. [Ipsamas kax
epaghuveckasn unmepnpemayus IUHeUH020 YPAGHEHUsl ¢ O8YMS NepeMeHHbIMIL.

[TonsTHe cucTeMbl ypaBHEHM. Penienne cucteMsl ypaBHEHUN.

Mertoabl pereHusi CUCTEM JIMHEHHBIX YpaBHEHUN C BYMsl IEPEMEHHBIMU: epaguyecKuti Memoo,
Memoo ClodHCeHUs, METO] IOJICTAHOBKHU.

Cucmembl TUHEUNbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBele HepaBeHcTBa. (CBOMCTBAa 4YMCIOBBIX HepaBeHCTB. [IpoBepka chpaBeIMBOCTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Ooracmb onpedeneHus
HepaseHcmea (0oaacmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u e2o pewienus. Pewenue k6aopamuuix HepageHcms. UCHOIb30BAHUE
ceoticmé U epaguxa KeaopamudHou QyHKYuu, Memoo UHMEP8AanNos. 3anucv peulenus KeaopamHoz20
HepaseHcmeaa.

Pewenue yenvix u OpobHO-payuonanbHvlx HepageHcme MemoooM UHMEPBAILOS.

Cucrembl HepaBeHCTB
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CucreMbl HEpABEHCTB C OJTHOM MEPEMEHHOW. Pelenrne cucteM HEPaBEHCTB C OJTHOM MEPEMEHHOI:
JUHEUHBIX, Kgaopamuvlx. 1300paXkeHne pelieHusi CHCTeMbl HEPABEHCTB HA YHMCIOBOM HpsMOi. 3amuch
peIIeHHs CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

IMousiTne GyHKIUM

JlexapToBbl KOOPAMHATBI Ha IIOCKOCTH. POpMHpOBaHUE IPEACTABICHUNA O METAIpPEIMETHOM
HNOHATUH «KOoopAHHATB». CrocoObl 3aaHus (QYHKUIUH: aHAIMTHYECKUH, TpaduuecKuil, TaOIWYHBI.
['paduk Qynkuuu. [Ipumepsl QyHKIMI, MOTy4aeMbIX B MPOIECCEe UCCIEAOBAHUS PA3IMUHBIX peallbHbIX
IIPOLIECCOB U pelIeHus 3a1a4. 3HaueHue QyHKIuU B Touke. CBOMCTBA QPYHKIMIL: 00JaCTh ONpeaeIeHuUs,
MHOXECTBO 3HAYCHHUU, HYJIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, YeMmHOCMb/HeuemHOCmb, TIPOMEKYTKH
BO3pacTaHUs M YOBIBaHMs, HauOoJblllee M HaWMEHbIIee 3HadeHus. VcciemoBaHue (QYHKIMHM 1O €€
rpaduxky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JInneiiHas QpyHKIUA

CpoiictBa u rpaduk nuHeiHONW GyHKIUU. YTiI0BOM KodpduimeHt mpsmoii. Pacronoxenue
rpaduka JUHEHHONW (QYHKIMHU B 3aBUCUMOCTU OT €€ YIVIOBOro ko3 @duiimeHta u CBOOOJHOIO UJICHA.
Haxooicoenue xoaghgpuyuenmos nunetinot Gyukyuu no 3a0aHHbIM YCIOBUIM: NPOXOANCOCHUE NPIMOLL
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYIO MOUKY U
napaiebHo OaHHOU NPSIMOU.

KBaaparnunas pyHkuus

CgoiictBa u rpaduk kBagparuuHoi ¢pyHkuuu (napadona). Illocmpoenue epaguxa keaopamuyurot
@dynkyuu no mouxam. HaxoxneHue Hyned KBaapaTUYHOW (QYHKIHMH, MHOMCECMEa 3HAYEHUL,
NPOMEINCYMKOB 3HAKONOCIMOSHCIEA, NPOMENCYMKOE8 MOHOMOHHOCU.

OOpaTHasi NPONOPUHOHATBHOCTD
k k

CoiicTBa pyHKIUH y=—Y = * I'unepGomna.
X

I'pagpuku ¢pynxyuii. Ilpeobpaszosanue cpaghuxka ¢pynkyuu y = f(X) 012 nocmpoenus epagurxos

@ynryuii 6uda y = af (kx+b)+c -

3 k
Tpacpuscu ymryuii y =a+——— y =/x 1y =3xs y=[x:

IlocsienoBaTeIbHOCTH M IPOTPecCHH
UucnoBass mocneaoBareabHOCTh. [Ipumepbl 4MCIOBBIX MocheAoBaTenbHOCTEH. beckoHeuHble

MoCJICA0BATCIbHOCTH. ApI/I(I)MCTI/I‘-ICCKaH nporpeccud mu €€ CBOICTBA. FCOMeTpI/I‘{CCKaH Iporpeccusi.
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Dopmyna obujeco unena u cymmuvl N NEPEbIX YIEHO8 aAPUPDMEMUYECKOl U 2e0MeMPUIeCKOLl NPo2peccull.
Cxooswyasca 2eomempuieckas npocpeccus.

Peurenue TekCcTOBBIX 33124

3anaum Ha Bce apupMeTHYECKHE JeiiCTBUS

Pemenne TekcToBbIX 3amad apupmermyeckuMm crocobom. Mcmonp3oBanue TabIUI, CXeM,
YepTexkei, Pyrux CpeaCcTB MPeICTaBICHHS JaHHBIX IIPU PEIICHUH 3a/1a4H.

3agaum Ha IBM:KeHHe, Pa0OTy M MOKYIKH

AHanu3 BO3MOXHBIX CUTyallMd B3aMMHOTO pPAaclOJOXKEHUS OOBEKTOB MpU HX JIBKEHUH,
COOTHOIIEHUSI 00BEMOB BHITIOJIHSAEMBIX Pa0OT MPU COBMECTHOU paboTe.

3agaum Ha YacTH, 10J1H, IPOLEHThI

Pemrenue 3a1a4 Ha HAXOXK/IEHUE YACTH YMCIIAa ¥ YUCIIA TI0 €ro YacTu. Pemenne 3a1ay Ha POICHTHI
u ponu. [Ipumenenue nponopiuii mpu penieHu: 3a1ad.

Jlornueckue 3aga4n

Pemenune normueckux 3anad. Peuwenue no2uyeckux 3a0au ¢ nomMowwio epagos, mabauy.

OcHOBHBbIE METO/IbI pPellleHHs TEKCTOBBIX 3a/1a4: apuMeTHUECKU, anredpandeckuii, nepedop
BapUaHTOB. [lepsuunbie npeocmasienus 0 Opyeux Memooax peuleHus 3a0ay (ceomempuyeckue u
epaghuueckue memoow).

CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe NpPEACTaBICHUE MTaHHBIX, CTOJOYAThle M KPYTOBBIE JHArpaMMBI,
rpaduky, TpUMEHEHHE AuarpaMMm M TpaduKOB [JIs OMHCAHUA 3aBUCUMOCTEH pealbHBIX BEIUYHH,
u3BledeHHe HHpopManuu u3 Tabmuu, auarpaMM U rpaduxoB. OmnucarenbHbIE CTATUCTUYECKUE
MOKa3aTeIM YHUCJIOBBIX HA0OpOB: cpenHee apudMeThyeckoe, Meduarda, HauOoJbIIee WU HAaWMEHbIIEe
3HaueHUsl. Mephl pacCeuBaHUs: pa3Max, OUCHePCUs U CIAHOAPMHOe OMKIIOHEHUe.

CrayvaiiHas  M3MEHUYMBOCTh. VI3MEHUMBOCTH MNpU  H3MepeHMsX. Pewarowue  npasuna.
3axonomepHOCMU 8 USMEHUUBLIX BEIUHUHAX.

CayuaiiHble cOObITHUS

CayuvaiiHple ONBITHl  (IKCHEPUMEHTHI), DJIEMEHTApHblE Cly4dailHble COOBITHS  (MCXOJbI).
BeposiTHOCTH 351eMeHTapHBIX COOBITHI. COOBITHS B CITydaifHBIX 3KCIIEPUMEHTaX U OJaronpHusITCTBYIOINE
JJIeMeHTapHble  coObITHS. BeposiTHocTH  ciaywyailHBIX  coObITHI. ONBITEI € PaBHOBO3MOXKHBIMH
JJIEMEHTApHBIMU  COOBITHsIMU. Kitaccmyeckre BEpOSTHOCTHBIE OIBITHI C HCIOIB30BAHUEM MOHET,
KyOoukoB. [Ipedcmagnenue cobvimuili ¢ nomowpio ouazpamm Jdinepa. [Ipomueononodicuvle codvimus,
obvedunenue u nepeceuenue cobvimuii. Illpasuno cnoxcenus eepoamuocmei. Cuyuatinwlii blO0p.

IIpeocmasnenue sxcnepumenma 6 euode oepesa. Hesasucumvie cobvimus. Ymnoorwcenue eeposimuocmetl
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Hezasucumvlx — coovimuti. Ilocneoosamenvhvie Hezasucumvie ucnvimanusa. llpencraBieHue o
HE3aBHCHUMBIX COOBITHSX B KHU3HHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmooxcenus, nepecmanosku, ¢haxmopuan uucia. Couemanusi U YUCIO COYEMAHUL.
@opmyna yucna couemanui. Tpeyeonvnux Ilackans. Onvimol ¢ OOIbUUM YUCTOM DABHOBOZMONCHBIX
eMEeHMapHbIX coObimull. Bviuucienue eeposmuocmell 8 ONbIMAX ¢ NpUMEHeHUeM KOMOUHAMOPHBIX
Gopmyn. Hcnvimanus bepuynnu. Ycenex u neyoaua. Bepoamuocmu cobvlmuili 6 cepuu UCHbIMAHULL
bepuynnu.

Cnyuaiinvle genuduunsl

3nakomcmeo co CAY4QUHBIMU GEIUHYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbLIX CAYYAUHbIX
senuuun. Pacnpedenenue seposimnocmeu. Mamemamuueckoe odxcuoanue. Ceolicmea mMamemamuiecko2o
ooicuoanus. Ilowamue o 3axone Oonvwux uucen. Mamepenue eeposmmuocmeti. llpumenenue 3aKoHa
Oonbuux yucen 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, obecneyeHuu 0Oe30nacHocmu
HaceNeHUsl 8 Ype3BblUAUHbIX CUMYAYUSIX.

I'eomerpus

I'eomerpuueckue purypbi

@Durypsl B reoMeTPHHU M B OKPYKaloLeM MUpe

I'eomerpuueckas ¢urypa. DopMupoBaHHE TPEACTABICHUH O METANpeIMETHOM MOHATUH
«purypar.

Touka, nuHUS, OTpe3OK, MpsAMas, JIyd, JIOMaHas, IUIOCKOCTb, yroj, OMCCeKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas cuMMeTpUsi TEOMETPUUECKUX (PUTYD.

MHoroyroJbHuKH

MHOroyroiapHHK, €ro 3J1€MEHTBI U €ro CBOWCTBA. Pacrio3HaBaHHE HEKOTOPBIX MHOTOYTOJIbBHUKOB.
Buinyknvie u negvinyknvie mnozoyzonvnuxu. IIlpaBuiibHbIE MHOTOYTOJIbBHUKH.

TpeyronbHuku.  BpicoTa, MenuaHa, OucceKkTpuca, CpeAHssi JIMHHMS  TpPEyroJbHUKA.
PaBHOOepeHHBINI TpEyroibHUK, €ro CBOWCTBAa U TpU3HAKU. PaBHOCTOPOHHUN TpPEYroJIbHUK.
[IpssIMOYTONIbHBIA, OCTPOYTOJbHBIN, TYNOYTOJbHBIA TPEYroJbHUKUA. BHEImHWE yribl TpeyrojbHUKA.
HepaBeHcTBO TpeyronbHUKa.

UYerbipexyronpHuku.  [lapamnenorpamMm, pomO, MpsSMOYTOJbHHMK, KBajapaT, Tpameuus,
paBHOOenpeHHass Tpamenus. CBolicTBa M MpHU3HAKU MapajienorpamMmma, pomOa, MpsSMOYTOJbHHKA,
KBaJpara.

OKpyXHOCTB, KPyT
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OKpy>XHOCTb, KpYT, UX AJIEMEHTHI U CBOWCTBA; LICHTPAJIbHBIEC U BIMCAHHbIEC yribl. KacarenbHas u
cekywasi K OKPY)KHOCTH, UX ceolicmea. BIucaHHble U OMHCAHHBIE OKPYXHOCTH [JISi TPEYTrOJIbHUKOB,
uemulpexy201bHUKO8, NPABUIbHBIX MHO20Y20bHUKOS.

I'eomerpuueckne purypsl B mnpocTpaHcTBe (00beMHbIE TeJ1a)

Mmnocoepannuk u e2o 21emenmul. Hazeanus mHO202paHHUKO8 ¢ pA3HbIM NOJONCEHUEM U
Konuvyecmeom epaveu. IlepBUYHBIE TIpEACTaBICHUS O MUpaMUe, Mapauiesienunene, npusme, cgepe,
mape, HUIMHIPE, KOHYCE, UX JIEMEHTAX U MPOCTEUILINX CBOMCTBAX.

OTHoOmIEeHUs

PaBencrTBo uryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3Haku paBeHCTBA TPEYTOJIbLHUKOB.

IMapa/jieJbHOCTH NPAMBIX

[IpusHaky M CBOWMCTBA MapauICIbHBIX MPSAMBIX. Axcuoma napanieivhocmu Eexiuda. Teopema
Daneca.

IlepnenauKyasipHble NPsIMbIe

[Ipsimoii yron. [lepnennukynsp k npsmoil. Haknonnas, npoexuus. CepeMHHbBIN EPIEHANKYIISIP
K oTpe3ky. Ceolicmea u npusHaKu nepneHOUKyJIAPHOCIU.

Iloooobue

IIponopyuonanvhvie ompesku, nooodue gueyp. Iodobnvie mpeyeonvruku. Ilpusnaxu nodooust.

B3anMHoe pacnosioxkeHue psiMON U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHuss M BIYMCICHUS

Beanunnbl

[Tousitue Benuuunsbl. JyinHa. M3mepenue nnuubl. EquHAIel n13mMepeHus uHbl. BennunHa yria.
I'panycnas mepa yria.

[TonsTre o miom@aau TWIOCKOM ¢urypel u ee cpoiicTBax. M3mepenue mnomaneil. EaunHuiib
W3MEpPEHHUs TUIOIIA/IN.

[Ipencrasnenue o6 o6beme u ero cpoiictBax. M3mepenne o0bema. Enunuiisl nu3mepenus: o00beMoB.

HN3MepeHus U BLIYUCTICHUS

NHcTpyMeHTBl 11 M3MEPEHMM M TMOCTPOCHHM; H3MEpPEHHWE W BBIUYMCIEHUE YIJIOB, [JIUH
(paccrosiHuit), twiomanei. TpuroHoMmerpuueckue QYHKIHMH OCTPOTO yria B MOPSIMOYTOJIbHOM
TpeyroiabHuke 7puconomempuieckue gyukyuu mynozo y2ia. BelaucieHue 31eMeHTOB TPEYrOJIbHUKOB C
WCIIOJb30BAHUEM  TPUTOHOMETPUYECKUX  COOTHOIIEHUH. DOopmynbl  IUIOMIAJAM  TPEYroJIbHUKA,
napasuiesiorpaMMa U €ro YacTHBIX BUIOB, GOPMYJIBI JUTMHBI OKPYKHOCTH | IIomaan kpyra. CpaBHEHUE U
BbIuncienue miomanei. Teopema [Mudaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

Paccrosinne Mexay Toukamu. Pacctosinue ot Touku 10 npsiMol. Paccmosinue medxcoy guzypamu.
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I'eomeTpuyeckue nocTpoeHu

I'eomeTpuueckue MOCTPOSHUS Il WILTIOCTPAIIMM CBOWCTB T€OMETPUUYECKHUX (UTYP.

WNHcTpyMeHTBl A1 MOCTPOEHUM: LMPKYJb, JIMHEHKa, YTONbHUK. [Ipocmetiwiue nocmpoenus
YupKynem u JUHeuKol: Nnocmpoenue OUCCeKmpUucvl yaid, NepneHOUKyIApa K NpsaAMou, yaid, pasHo20
OaHHOMY,

Ilocmpoenue mpeyeorvHuko8 no mpem CMOPOHAM, O8YM CHOPOHAM U Y2Iy Medcoy HUMU,
cmopone u 08yM NPULEHCAUUM K Hell Yelam.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomerpuueckne npeodpazoBanus. [lpeodpazoBanus

[Tonsatue mnpeoOpazoBanus. [lpencraBieHHe O METAPEIMETHOM TMOHSATHH —«IIPEOOpPA3OBAHHEY.
Ilooobue.

JIBMsKeHUs

OceBas ¥ LIEHTpaJIbHAs CUMMETPHS, 1OBOPOM U NApaieNbHblil neperoc. Kombunayuu 0sudicenuti
HA NJIOCKOCMU U UX CBOUCMEA.

BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

BexkTopsl

[TonsiTre BekTOpa, ACMCTBUS HaJl BEKTOpPaMH, MCIOJIb30BAaHUE BEKTOPOB B (PU3UKE, pasziodiceHue
8eKmopa Ha cocmasusaouue, CKausipHoe npou3eeoeHue.

Koopaunarsi

OcCHOBHbBIE TIOHSITUSI, KOOPOUHAMbBL GEKMOpd, paccmosiHue medcoy moukamu. Koopounamor
cepedunsl ompesKa. Ypasuenus gueyp.

Ipumenenue 6exkmopoe u KoopouHam Ois peueHus: NPOCMeUUX 2eoMeMpPULecKUx 3a0ay.

Hcropusi MaTemaTuKu

Bosuuxnogsenue mamemamuku Kax Hayku, omanvl ee passumus. OcHOo8Hble pazoenvl
Mamemamuxu. Boidaowuecs mamemamukuy u ux 6K1do 6 pazsumue HayKu.

beckoneunocmv mmoorcecmea npocmuix uucen. Yucna u onunsvt ompesxos. Payuonanvusie uucna.
Ilompebnocmyo 6 uppayuonanvrulx uucaax. Lllxona IHugazopa

3apoorcoenue ancedpvr 6 nedpax apugpmemuxu. An-Xopesmu. Poocoenue 6YK8eHHOU CUMBOIUKU.
II. @®epma, @. Buem, P. [lexapm. Hcmopus eonpoca o Haxodxicoenuu ¢hopmyn KopHel aneedpaudeckux
ypaeuenuti cmeneret, oonvuux wemvipex. H. Tapmanws, /[{oc. Kapoano, HX. Abens, O. I'anya.

llosasnenue memooa koopOuHam, no360aANULE20 NEPesoOUmMb ceoMempuyecKue 00beKmbl Ha A3bIK
aneeopwi. llossnenue epagpuxos ¢ynxyuu. P. Jexapm, II. @epma. I[lpumepvi pasiuunvix cucmem
KOOPOUHAmM.

3aoaua Jleonapoo Ilusanckoeo (@ubonauuu) o kpoaukax, uucia Dubonauuu. 3adaua o

waxmamuou oocke. Cxo0uMoCmy 2e0MempudecKotl npozpeccuu.
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Hcmoxu meopuu eeposmuocmeti: cmpaxogoe oeno, azapmuule uepvl. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. Ilughazop u eco wixonra. @anec, Apxumeo. I[lnamon u Apucmomerns.
Ilocmpoenue npasunvHblx MHO20y20NbHUKOS. Tpuccexkyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H.H.Jlobauesckuil. Hcmopus
NAMO20 NOCMyaama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCNU OKPYHCAIOUWE20 MUPQ.

Acmponomus u eeomempus. Ymo u kax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax

Jhynot, 3emnu u Coanya. Paccmosinus om 3emau 0o Jlynot u Connya. Msmepenue paccmosinus om 3emuu

0o Mapca.

Ponv pOCCI/lIZCKMX Y4YEeHblX 6 paszeumuu  mamemamuxu.’

11.J1.Yeoviwes, C. Kosanesckas, A.H. Koimozopos.

JI. Dunep. HMU. Jlobauesckuil,

Mamemamuxa 6 paseumuu Poccuu: Hemp |, wKola mamemamudecKux u HaeucaykKux HAYK,

passumue poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

5 Kacc 6 Kacc 7 xiacc 8 KJacc 9 xiacc UTOI'O
Hatypanbsabie 30 20 - - - 50
qyupcia
Parponans - 37 - 3 - 40
HBIE YHCIa
JelicTBUTENBH - - - 12 3 15
bl YKCIIa
Jpobu 55 65 11 11 - 142
Mmnorouie - - 36 - 9 45
HBI
KBagpatn - - - 12 - 12
bIC KOPHH
YpaBHeHUs - - 7 20 11 38
C OJTHOH
IIEPEMEHHOMN
CucreMsbl - - 16 - 14 30
ypaBHEHUU
Hepasenct - - - 12 8 20
Ba
N3mepenus, 20 - 8 2 - 30
NpUOTKEHNUS,
OIICHKH.
3aBHCHUMOCTH
MEXITY
BEJIMYNHAMU
DJIEeMEHTEI 13 12 8 - - 33
ayreOpbl
3aBHCUMOC - - 10 5 - 15
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TH MEXIY
BEJINYUHAMA

YucioBsle - - 8 11 16 35
byHKIIIHN

YuciioBele - - - - 15 15
[IOCJIEI0BATEID
HOCTH

OmwcarenapHast 10 10 5 15 20 60
CTaTHCTHKA.
BeposiTHOCTD.
KomOunaropu
Ka.
MHoxkecTBa.
DJIEMEHTBI
JIOTHKH

Harnsanguas 38 7 - - - 45
TCOMETPHSI

[IpsimMbIe 1 - - 20 - - 20
YTJIBI

Tpeyronbu - - 21 27 17 65
VKU

YeTsipexyr - - - 20 - 20
OJIBHUKH

MHoroyron - - - 6 4 10
bHHUKHU

OxpyxHOC - - 12 4 4 20
Th M KPYT

I'eomerpuu - - 1 - 9 10
ecKue
npeoOpa3oBaH
usi

[TocTpoenn - - 5 - - 3)
€ C IIOMOIIILIO
MUAPKYJIS U
JIMHEUKHU

N3mepenue - - 2 19 4 25
reoMeTpHYEcK
WX BEJTMYNH

Koopaunar - - - - 10 10
bl

Bekrtopsr - - - - 10 10

Peseps 50

6. TemaTH4yeckoe MIAHNPOBaAHUE
¢ onpeaeJieHHeM OCHOBHBIX BU/JI0B Y4eOHOM JAeATeJIbHOCTH W MeTanpeIMeTHbIX YMEHUH 1
HABBIKOB

MATEMATUKA
5—6 kaaccwl (350u)




OcHoBHOe coaepkaHue 110
TeMaM

XapakrepucTHKa
OCHOBHBIX BH/IOB Jiesi-
TeJIbHOCTH YYeHHKA (HA
YPOBHeE YyUeOHBIX JeiicT-
BHA)

MeranpeamMeTHbie yMe-
HHSA ¥ HABBIKH

2

Harypaabubie ynciaa (50u4)

Harypanensiii psa. JlecatuyHas cuc-
TeMa CcyHclieHUusa. Apudmerudeckue
NEUCTBUS C HATYypPaJbHBIMU YUCIAMHU.
CpoiicTBa apu(METHUECKHX JICHCT-
BUH.

[TonsiTHe O CTENEHU C HATYPAJIbHBIM
MOKa3aTeseM.

KBanpar u ky6 yucna.

UwucnoBble BbIpaKEHUSI, 3SHAUCHHUE YH-
CIIOBOTO  BbIpakeHus.  [lopsmox
JIEUCTBUU B YMCIIOBBIX BBIPAKECHUSAX,
UCIOJIb30BaHUE CKOOOK.
Pemenue TEKCTOBBIX
apru(pMETHYECKUMH CTIOCOO0aMHU.
Henutenu u kpatueie. Hanbompmmit
OOIIMH NeNUTEb; HanMEHbIIIee 00-
miee kpaTtHoe. CBOMCTBA JEIMMOCTH.
[Ipusznaku nenumMoctu Ha 2, 3, 5, 9,
10. IIpocThie U cOCTaBHBIC YHCIIA.
Pa3noskeHne HaTypaabHOTO YKCIIa HA
IIPOCTBIE MHOXKUTENHN. [lenenue ¢
OCTaTKOM

3aaa4

OnuceiBaTh CBONCTBA
HaTypaJbHOI'O psija.

UYUutath W 3anMcbIBaTh
HaTypajbHbIE 4YHUCJIA, CpaB-
HUBAaTh U YIOPSAJOYUBATh UX.
BbInoTHATH BBIYMCIEHUS C
HaTypaJIbHBIMU YHUCJIaMU; BbI-
YUCJISITh 3HAYEHUS CTEIIEHEH.
D®opMyIMPOBATH  CBOWCTBA
apuQMeTHUUeCKUx  JCHCTBHA,
3alMCBhIBaTh MX C ITIOMOILBIO
OyKB, IpeoOpa30BbIBATh HA MX
OCHOBE YHCJIOBBIE BBIPAKEHUS.
AHAJIN3HUPOBATH u
OCMBICJIMBATh TEKCT 33J1a4H,
nepegopmyIMpoBaThb
yCIIOBUE, U3BJEKaTh HEOOXO-
JUMYIO uH(dopMaIuIo,
MO/JEJIMPOBAaTh  YCIOBHE C
IIOMOILBI0  CXEM, PHUCYHKOB,
peabHbIX PEIMETOB;
CTPOMTL  JIOTUYECKYIO  Iie-
MIOYKY paccyXIeHui;
KPUTHYECKH OLICHUBATH
MOJTyYECHHBIN OTBET,
OCYLIECTBJIATH CaMOKOH-
TpPOJIb, TPOBEpsIA OTBET Ha
COOTBETCTBUE YCIIOBHUIO.
®opmyMpoOBaTh
ONpENCIICHUsl  JIEJUTENs U
KpaTHOI0, MPOCTOr0 YHUCIA M
COCTAaBHOI'O YMCJIA, CBOMCTBA U
IIPU3HAKHU JECITUMOCTH.
Jloka3bIBaTh U ONIPOBEPraThb
C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O IETUMOCTH
yncen. Knaccuduuuponatsb
HaTypaJIbHbIE YUCIa (YeTHBIE
Y HEYETHBIE, IT0 OCTaTKaM OT
JIeJICHUS HA 3 M T. 11.).
HccaenoBarh npocreimme

YMerb BUAETH MaTeMaTHyE-
CKYIO 33/1a4y B KOHTEKCTE
MpoOJIEMHON CUTYyaIluH B OK-
pyKaroieu >Ku3HH.
IMoHuMaTh CyIIHOCTH aro-
PUTMHUYECKUX MPEAITUCAHUIN
Y YMEHHUE JICVCTBOBATH B
COOTBETCTBUU C IPEITIOKEH-
HBIM QJITCOPUTMOM.
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YHCIIOBbIE 3aKOHOMEPHOCTH,
MPOBOJIUTH YUCIIOBBIC
HKCIIEPUMEHTHI (B TOM UYHUCIIE C
HCIIOJIb30BaHUEM
KaJIbKYJIATOPA, KOMIBIOTEPA)

Npodu (120u4)

OcHoBHOE
CpaBHeHue
IpoOeii.

OOBIKHOBEHHBIE  JPOOH.
CBOWCTBO pooH.
OOBLIKHOBEHHBIX
Apudmernueckue JEUCTBUSA c
OOBIKHOBEHHBIMU TIPOOSIMH.
HaxosxaeHue yacTh OT LIEJNIOrO U Iie-
JIOTO I10 €ro YacTH.

Hecsatuunbie  apobu.  CpaBHEHHE
JIECATUYHBIX JApoOeil. Apudpmernye-
CKHE JEHCTBUS C JIECATUYHBIMH JIPO-
Ostmu.  IlpencraBieHne MeCATUIHON
IpoOu B BUIE OOBIKHOBEHHOH JpoOH
¥ OOBIKHOBCHHOM B BHJIE JECITUYHOM.
OtnHomrenwue. [Iponopiius; OCHOBHOE
CBOMCTBO IIPOIIOPLIMH.

[IporieHTHI; HAXOXKICHHUE MTPOIICHTOB
OT BEJIMYHMHBI ¥ BEJIMYHHEI 110 €€ MPOo-
IIEHTaM; BBIPAXKECHUE OTHOIICHUS B
MPOIICHTAX.

Perienne TeKCTOBBIX 3a1a4
apu(METHIECKUMH CIIOCOOaMu

MopeanpoBaTh B
rpaduvecKoil, mpeaMeTHON
(dbopMe IOHSTHS U CBOMCTBA,
CBSI3aHHBIE C IOHSATUEM
OOBIKHOBEHHOH JIpOOH.

DopMyIHPOBATD,
3aIMCBIBATh C  IIOMOIIBIO
OyKB  OCHOBHOE  CBOWCTBO
OOBIKHOBEHHOW J1po0u, IIpa-
BUJIA NEeUCTBUI C
OOBIKHOBEHHBIMH JIPOOSIMH.
IIpeoOpa3oBbIBATH

OOBIKHOBEHHBIE JIpOOH, CpaB-
HUBaTh M YIOPSJIOYUBATH HX.
BbLINOJHATL BBIYKUCICHHUSA C
OOBIKHOBEHHBIMH JIPOOSIMH.

Yurarth u 3alMChbIBATL
JIECATUYHBIE JIpoowu.
IIpeacraBasaTh 0OBIKHO-

BEHHBIC JIpoOM B BHAC JecCs-
THYHBIX U JIECATUYHBIE B BUJIE

OOBIKHOBEHHBIX HAXOIMTh
JIECITUIHBIE PUOTVKCHUS
OOBIKHOBEHHBIX JIpOOEHi.
CpaBHUBATH u
YHOPS/A0YMBATH JICCATHYHBIC
Zpo0wu. Brinonaasate
BBIYUCIICHHS C JCCATHUYHBIMH
JIPOOSIMH.

Hcnoab3oBaTh
SKBUBAJICHTHEIE
MPECTaBICHUS JPOOHBIX

YHCeJ IPU UX CPABHEHHH, ITPU
BBIYHCJICHHSX.

BbInoHATHL PUKUIIKY U
OIICHKY B XO/I€ BEIYHCIICHHI.
OO0BbACHATD, YTO TaKkoe
MPOILICHT. IIpencraBiasaTh
MPOLEHTHl B BUAE OpobOeil u
JpoOu B BHJIE TIPOTICHTOB.

OcyuiecTBaAATH TOUCK
uHpopmaumu (B CMU),
coepKalen JaHHEIE,
BBIp@OKCHHBIC B IPOICHTAX,
WHTEPIPETHPOBATH ux.

IHouumars CYILLIHOCTH
ANTOPUTMHYECKUX MIpearnu-
CaHHUI U yMEHUE JICUCTBOBATH B
COOTBETCTBUU c

MPEAJIOKEHHBIM AJITOPUTMOM.
YMeHHe CaMOCTOSITEILHO CTa-
BUTH 1I€JIM, BHIOUpATh U CO3/a-
BaTh aJTOPUTMBI Ui PEUICHUS
y4eOHBIX MaTeMaTUYeCKHX
npo0Jem;
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IMpuBoauTh

HCIIOJIb30BaHUS
Ha MPaKTHKE.

Pemiate 3a1a4n Ha IPOLIEHTHI
U 1poOu (B TOM YHUCIE 3aJlauu
U3  PEaJbHOM  IPAKTHUKH),
UCIOJNIB3YSl MPU HEO0OXO0IUMO-
CTU KaJbKYJSITOP; HCIOIb30-
BaTh IOHATUS OMHOUleHUs U

MPUMEPHI
OTHOIIEHUHN

nponopyuy TPU  PELICHUU
3a1ad.
AHau3upoOBaTh U

OCMBIC/IMBATH TEKCT 3aJayH,
nepegopMy/JIHpPOBATL  yCJIO-
BHE, M3BJIEKaTh  HE00XOo-
JTUMYTO nH(pOpMAIHIO,
MOJCJIHPOBATh  YCIOBHE C
IIOMOUIbIO CXEM, PHCYHKOB,
peasbHbIX IPEIMETOB;
CTPOUTH  JIOTMYECKYIO  Lie-
[IOYKY paccyXIeHui;
KPUTHYECKH OLICHUBATH
MOJTyYECHHBIN OTBET,
OCYILECTBJISATH CaMOKOH-
TpPOJb, NPOBEpsii OTBET Ha
COOTBETCTBHUE YCIIOBHIO.
IIpoBoauTh HECTIOXKHBIE
HCCJIEJOBAHMsI, CBSI3aHHBIE CO
CBOWCTBAaMH JPOOHBIX YHCEI,
ONMPAsCh HA YNCIIOBBIE IKCIIE-
PUMEHTHI (B TOM UYHUCIIE C
WCIIOJIb30BAaHUEM KaJIbKYJIs-
TOpa, KOMITHIOTEPA)

PaumnonaibHbie ynciaa (4 Ou)

[TonoxxuTenpHbIE U OTPULATEIb-
HBIE YUCJIa, MOAYJIb YHCIIA.
N3o0pakenue yncen ToukaMu
KOOPJMHATHOU MPSIMOM; TeOMeTpuye-
CKasi MHTepIIpeTalus MOAYJIsl YUCIA.

MHOXECTBO LIEIBIX YHCE.
MHOK€eCTBO pallMOHAJIbHbBIX YUCEN.
CpaBHEHHE pallMOHATBHBIX YUCE.
Apudmerndeckue IeHCTBUS C paIuo-
HaJgbHBIMU urcliamMu. CBOMCTBa apud-
METHYECKUX JEeHCTBUM

IIpuBoauTs IIPUMEPBHI
UCIIOJIB30BaHUS B OKpY-
KAUOIEM  MHUpPE  IIOJIOXKH-
TEIBHBIX M OTPULATEIBHBIX
qucen (TemnepaTtypa,
BBIMIPHII  —  IIPOWTPBILL,

BBIIIIE — HIKE YPOBHS MODSI U
T. 1L.).

HN300paxars TOYKAMU
KOOPJMHATHOMN MPAMO
MOJIOKUTEIbHBIC u oT-

pULHATCIIBHBIC palOHAIBHBIC
qucia.

Xapakrepu3zoBarhb
MHOXECTBO  LEJBbIX  YHCET,
MHOXECTBO pannoOHAIbHBIX
YHCEJL.

IMonumarnp CYIIHOCTH
ANTOPUTMUYECKUX

NpEANUCAaHu U YMEHHE
JIEHCTBOBATH B COOT-
BETCTBUHU C IIPEIIOKEHHBIM

QJITOPUTMOM.
YMmeHne  I[OHUMATb WU
HCII0JIb30BAaTh MaTeMaruye-
CKHE CpeacTBa
HarJISIIHOCTH (rpaduku,
arpamMmBbl, TaOJIHIIBI,
CXeMbl W Jp.) IS Wil-
JIOCTPAllUM, HHTEpIpeTa-

LMY, apTYMEHTALNH;
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DopMyIHPOBATH u
3aIHCBLIBATL C  ITOMOIIBIO
OyKB CBOWCTBa JCHCTBUU C

paloHaIbHBIMU qHClIaMH,
NPUMEHSATH JUTSE
npeoOpa3oBaHUsl  YHUCIOBBIX
BBIPAXKEHHUIA.

CpaBHuBaThH u
YHOPS/A04YMBATh pallOHAb-
HbIE  YHUCIA,  BBINOJHATH
BBIUMCIICHUS c parmo-

HaJIbHBIMHU YU CJIaMU

4. U3mepenusi, npuOJIHKeHNs, OLIEHKH. 3ABUCMMOCTH MKy BeJINYNHAMHU

(20u)

[Tpumepsbl 3aBUCUMOCTEN MEXKTY
BEJIMYUHAMU CKOPOCMb, 8peMs,
paccmosanue;, npou3so0umenb-
HOCMb, 8pems, paboma, yeua,
KOJIU4ecmeo, cmoumocms U ap.
[IpencraBnenue 3aBUCUMOCTEN B
Bujae popmyi. Beruucnenus mno
dbopMmynam.

Pemennie TekcTOBBIX 33724
apu(METHIECKUMH CIIOCOOaMu

BeipakaTh 0HU €JUHULBI
MU3MEPEHHUS BEJIMYUHBI B JPY-
I'UX eMHULIAaX (METPHI B
KUJIOMETpaxX, MUHYTHI B yacax
U T. IL.).

Oxpyriasrb HATypaJIbHBIE
yucia U JAEeCATUYHBIE ApPOOU.
BeImonHATE  TPUKUIAKY U
OILICHKY B XO/I€ BBIYMCIICHHII.
MoaenupoBaTb  HECI0XKHBIE
3aBUCUMOCTH C  IIOMOILBIO
dbopmy; BBITIOJTHSI T
BBIUUCIICHHUS 110 (OpMYyIIaM.
HUcnoab3oBarb 3HaHMI O
3aBUCUMOCTSIX MEXK]y BEJIMYU-
HaMu  (CKOpOCTb,  BpeMs,
paccTosiHue; pa0ora,
IIPOU3BOIUTENIBHOCTD, BpEMS U
T. 1.) IIpY  PELIEHUU
TEKCTOBBIX 3aJa4

YMerb BUIETH MaTeMaTHue-
CKYIO 33/1a4yy B KOHTEKCTE IIpO-
OIeMHOU CHUTyalluu B APYTUX
JUCLUIUIMHAX, B OKPYKarolIen
KU3ZHU

5. DnemenTol anredpol (254)

Ucnons3zoBanne OykB s 00o3HaAYe-
HUS 4YHCeN, JJs 3aluCch CBOWCTB
aprupMeTUYECKUX JEHCTBUM.
bykBeHnHble BbIpaxeHHs (BBIPaKEHUS
C mepeMeHHbIMH). YucioBoe 3Haye-
HUE OYKBEHHOTO BBIPAKCHHUSL.

YpaBHEHHE, KOpPEHb  YypaBHEHWS.
Haxoxnenue HEU3BECTHBIX
KOMITOHEHTOB apumMeTnyecKux
JNEUCTBUMN.

JlexapToBBl KOOpJAMHATHI Ha IJIOCKO-
ctu. IlocTtpoeHune To4ykM 1O ee
KOOpJMHATaM, ONPEICIIEHNE KOOpIH-
HAaT TOYKU Ha IUIOCKOCTH

Yurath W 3anuchbIBaTh
OyKBEHHbIE BBIPAKEHUS,
COCTAaBJISITh OyKBEHHbIE
BBIDQXEHUSI IO  YCIIOBUSIM
3az1ay.

BeruucasarTs YHUCIIOBOE
3HAYCHHE OYKBEHHOI'O

BBIPDAXKEHUSI  TIpU
3HaYEHUSX OYKB.
CocTaBasiTb ypaBHEHUS 11O
ycinoBusiM  3amad.  Pemartb
MPOCTEUILINE ypPaBHEHUS Ha
OCHOBE 3aBHCHUMOCTEM MEXIY
KOMIIOHEHTaMH apudme-
TUYECKHUX JIEHCTBUM.

CTponuTth Ha KOOPAMHATHOM

3aJaHHBIX

YMerb BUIETh MaTEMaTHyE-
CKYIO 3a1a4y B KOHTEKCTE
MpOOJIEMHON CUTYallH B OK-
pYKaroIleH KU3HHU.

IMoHumMaTh CylIHOCTH
ANTOPUTMHUYECKUX MPEIIIH-
CaHHUI U yMEHUE JIEHCTBOBATh B
COOTBETCTBUU C
MIPEIIOKEHHBIM AITOPUTMOM.
IlepBoHaYaIbHBbIE
MpeACTaBICHUsT 00 HAEIX U O
MEeToAaX MaTeMaTUKH KaK YHH-
BEPCAJIBHOM SI3BIKE HAYKH H

TEXHUKH, CpencTBe
MOJICTTMPOBAHUS  SIBIICHUN H
MIPOLIECCOB;
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IUIOCKOCTH TOYKH U (UTYpPBI
M0 3aJaHHBIM KOOpAHHATAM;
onpeneyasTh KOOPJIMHATHI
TOYEK

6. OnucareabHas craTucTuka. BepositHoctb. KomOunaropuka. MHokecTBa

(20 u)

[IpencraBneHune 1aHHBIX B BUJE Ta0-
JIUL, AUarpamm.

[lonsiTue o ciay4ailHOM OIbITE |
coObITHH. JIOCTOBEpHOE W HEBO3MOXK-
Hoe coObITHs. CpaBHEHHE IIIAHCOB.
Pemenne kOMOWHATOpHBIX  3a7ad
nepedopoM BapHaHTOB

H3BiekaTh HHOOPMAIHIO U3
TaOJUI] U AUArpaMM, BbINOJI-
HSATb BBIYUCIICHHUS 110 TaOIHY-
HBIM JIaHHBIM, CPABHUBATh
BEJINYMHBI, HAXOUTH
HanOOJIbIINE M HANMEHBILINE
3HAYEHHS U JIP.

BbInojHaTh coop
uHGOpMAIIMd B  HECIOKHBIX
clryJasix, MPEeACTABJSITH

uH(popMaIMi0 B BHUAC TaOIHIT
U JuarpaMMm, B TOM 4YHCIIEe C

MOMOILBIO KOMITbIOTEPHBIX
POTPaMM.

IIpuBoauTH pUMepBI
CITy4alHBIX COOBITHH,
JIOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITHH. CpaBHuBaTh
IIaHChl HACTYIUIEHUS COOBbI-
THH; CTPOUTH peueBble

KOHCTPYKLIMU C HCIIOJIb30Ba-
HUEM CJIOBOCOYCTAHHU Oo.siee
8EpPOSIMHO, MANOBEPOAMHO U
ap.

BoinoaHsaTs nepedop Bcex
BO3MOXKHBIX BApUAHTOB JISI
nepecyeTa 00bEKTOB WK
KOMOHWHAINH, BLIIEJAATH
KOMOHMHAIINH, OTBEYAIOIIHE
3aJJaHHBIM YCIJIOBHSM
IIpuBoauTHL TPUMEPHI
KOHEYHBIX U OECKOHEUHBIX
MHO>kecTB. Haxoautp
00BbeIMHEHNE U TIepeceueHre
KOHKPETHBIX MHOXECTB.
IIpuBOANTHE IPUMEPHI
HECJIOKHBIX KJIaccU(UKaIIMiA
W3 pa3InNuHbIX 00JIacTen
JKU3HU.

NnnrocTpupoBaTh TEOPETHKO-
MHO>KE€CTBEHHBIC TTOHSITHSI C
MMOMONIBIO KPYTrOB Jijiepa

YMeTb BUJETh MaTeMaTHye-
CKYIO 3aJ]auy B KOHTEKCTE
poOJIEMHOM CUTyally B
OKpYKarOILEH )KU3HHU.
YMeHmue BblABUraTh TUIIOTE3bI
[P pElIeHUN y4eOHbIX 3a/a4,
IIOHUMAaTh HEOOXOAUMOCTh UX
IIPOBEPKHU

7. Harasignasi reometpus (45u4)
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Harnsannele npeacraBieHus o ¢ury-
pax Ha IUIOCKOCTH: IpsMasi, OTPE30K,
JIy4, YroJ, JIOMaHasi, MHOIOYTOJIbHUK,
IIpaBUJIbHBIN MHOT'OYT'OJIbHUK,
OKPY’KHOCTb, Kpyr. YeTsIpexyronb-
HUK, NPSAMOYTOJbHUK, KBajgpar. Tpe-
YTOJIBHUK, BUJIBI TPEYTOJIBbHUKOB.
N300pakeHne TeoMeTpuuecKux ¢u-
ryp. B3aumHoe pacnonoxenue IByX
IIPSAMBIX, ABYX OKPYKHOCTEU, IIPSIMOI
U OKPY>KHOCTH.

Jlnuna otpeska, nomaHo. llepumerp
MHOI'OYroJbHUKA. EnuHuIBl M3Mepe-
HUS JUIMHBL. V3MepeHue JUIMHBI OT-
pe3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHON
JUIMHBI.

Yron. Buael yrios. I'pagycHas mepa
yria. M3mepeHne m mocrpoeHue yr-
JIOB C IOMOLIBIO TPAHCIIOPTHPA.
[Tonatue momamu Gurypsl; enu-
HULBI u3MepeHus momanu. [lmo-
maab NpSAMOYrOJbHUKA M IUIOLIANb
KkBajipaTa. PaBHOBeIMKHE QUTYPEI.
Harnsgnele npencraBieHus O IIpo-

CTPaHCTBEHHBIX ¢burypax: KyO,
napauiesienure/], Mpru3Ma, MupamMmua,
map, cdepa, KOHYC, IHIHHIP.
N300paxkeHne  MPOCTPAHCTBEHHBIX

¢uryp. Ilpumepsr ceuenuit. MHuoro-
TpPaHHUKH, TPaBUIbHBIE MHOTOTPaH-
Hukd. I[lpumepsl pa3BepTOK MHOrO-
TPaHHUKOB, IIMIIMHpPA U KOHYCA.

[lonsatne oObema; eIMHHUIBI 00BEMA.
O6wem IPSIMOYTOJIBHOTO
napajuienenunesna u oobem Kyoa.

[Tonstue o paBeHctBe ¢uryp. Llen-
TpaJibHasA, OceBasi U 3epKajbHasl CUM-
meTpuu. M3o0paxkeHne cuMmMeTpud-

HBIX QUTYp

Pacno3naBarb Ha uyepTexax,
pUCYHKax M MOJEISIX TIeo-
METPUUYECKUE ¢burypsl,
KOH(HUTypanuu buryp
(TIocKkue W MPOCTPAHCTBEH-
Hele). IlpuBoguTh npUMeEpsI
aHAJIOTOB reOMETPUYECKUX
buryp B OKpy>Karomem MHpe.
HN300paxkaTh reoMeTpUUECKUE
burypel u UX KOHQUTYpAIUH
OT PYKH U C HCIIOJIb30BaHHUEM
YEPTEKHBIX ~ HMHCTPYMEHTOB.
HN300paxkaTh reoMeTpUIECKUE
¢burypsl Ha KJIeT4aTON Oymare.
N3mepsTh c MMOMOIIBIO
MHCTPYMEHTOB M CpPaBHUBATH
JUIMHBI OTPE3KOB U BEIMYUHBI
yrioB. CTpOMTB  OTpE3KH
3aIaHHON JUIMHBI C ITOMOILBIO
JUHEHKU U LHUPKYIS U YIIbl
3aIaHHOU BEJINYUHBI c
MOMOIIBIO TpaHCTIOpTUpPA. BbI-
paxaTb  OJHM  €IUHUIIBI
U3MEpEHUS JUTAH yepes
JIpyTHe.

BorunciasTs IO
KBaJ[paTOB M  IPSIMOYTOJIb-
HUKOB, HUCHONB3YS (HOpMYIbI
iomaaM Keajapara u  ILUIO-
IaJId TPSIMOYTOJIbHUKA.
BbipaxaTrb OJHU €IUHUIBI
MU3MEpEHUs IUIOLIAIU 4Yepe3
JpyTHE.

HN3rorasiausars
IIPOCTPAHCTBEHHbIE  (DUTYPBI
U3 DPa3BEpPTOK; pAaclo3HaBaTh
pa3BepTKu KyOa, mapaiene-
NuIena, NupaMu/bl, MUIAHIpA
u xonyca. Paccmampueamp

IOPOCTEHIINE CEYEHHs Ipo-
CTPaHCTBEHHBIX ¢uryp,
[OJy4aeMble  IIyTEM  Ipel-

METHOTO WJIM KOMITBIOTEPHOTO
MOJICTIUPOBAHUS, OMpPeAesATh
WX BHJI.

BorunciasaTs o0beMbl Kyba u

MPSIMOYTOJIBHOTO napaJuie-
Jenurnena, HCIIONB3YS
dbopmynel obbema Kyba u
o0nema IPSIMOYTOJIBHOTO
MapaJuIeIeTANEA. Bbipa-
KaTh OJIHU €IMHUIIBI

CrpouTh JIOTMYECKYIO  II€-
IIOYKY pacCcyXIeHU,
COMOCTABJIATh  ITOJIYYEHHBIN
pe3yJIbTaT C YCIOBUEM 3aJIaUH.
Ymenue MIPUMEHSTh
WHJYKTUBHBIE U JI€JyKTHBHBIE
CHOCOObl  pacCyXJIeHUU, BHU-
JE€Tb pa3lM4yHblE CTpaTeruu
peuieHus 3ana4y

YMmeHue  IUIaHUPOBATH U
OCYLIECTBIISATh  JEATEIBHOCTb,
HaIIPaBJICHHYIO HA PEIICHUE 3a-
a4y HCCIIEA0BATEIBCKOTO
XapakTepa;
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U3MEpeHuss o0bema  depes

JpyTHe.

HccnenoBath 1 ONMCHIBATH
CBOMCTBA FeOMETPUUECKUX
buryp (TuTOCKMX u

IIPOCTPAHCTBEHHBIX ), HCIIONb-
3ysl SKCIIEpUMEHT, Halmone-
Hue, wusMepenue. Moaean-
poBaThb rEOMETPUYECKUE
O00BEKTHI, UCIONB3Ysl Oymary,
IUTACTUJIMH, IIPOBOJIOKY M [Ip.
Hcnonb3oBaTh KOMIBIOTEP-
HOE MOJEIMPOBAHUE U JKCIIE-
PUMEHT ISl U3yYEHUS CBOWCTB
reOMETPUUECKUX OOBEKTOB.

HaxoauTre B OKpyXKarolem
MHUpPE IUIOCKHE U IPOCTpaH-

CTBEHHBIE CUMMETPUYHBIE
Gurypsl.

Pemiatn 3a1aun Ha
HaxOXKJICHUE JUIMH OTPE3KOB,
IIEPUMETPOB MHO-
rOYr'OJIbHUKOB, IpalyCHOU
MEpbl  YIVIOB,  IUIOWIAJEH

KBQJIpaTOB M MPSIMOYTOJIb-
HUKOB, 00bEMOB KyOOB U TIpsi-
MOYTOJTBHBIX napasuiene-
nunenoB, kyba. Beigeasitb B
YCIIOBUW  3aJa4ud  JIaHHEIE,
HEOOXOUMBIC JUISI €€ pellle-
HUS, CTPOUTH JIOTHUYECKYIO TIe-
MOUKY paccyXIeHHi,
CONOCTABJIATL  ITOJYYEHHBIN
pE3yNbTaT C YCIOBUEM 3a[auH.

H3o0paxatb paBHBIE
burypsr, CUMMETPUYHbBIE
burypst

Pesepe spemenu -(30Y)

TemaTHueckoe IVIAHUPOBAHHUE € YYE€TOM JOIOJHHUTEC/IILHOI0 Jaca. 5 kaace

Pa3pen

Kosau4yecTBO 4acoB B .
N KosmuecTBo yacoB B padoueit
npuMepHoii nporpamme (5

nporpamme (6 4acoB B He/A€JI10)
4acoB B He/le/l10)

HaTypaHBHBIC YucCiia U IIKaJIbl

15

19

30




CnoskeHue ¥ BRIYMTAHHE 21 27
HATYpaJIbHBIX YUCEIl

VYMHOXEHNE U IEJICHUE 27 23
HATYpaJIbHBIX YUCEIl

[Tnomanu 1 00BEMBI 12 13
OOBIKHOBEHHBIE IPOOH 23 28
Hecsatuunsie npodu. Cnoxenue u | 13 15
BBIYMTAHUE JIECITUUHBIX JIpo0eii

VYMHOXEHNE U IEJICHUE 26 28
JECATUYHBIX Tpo0eid

WHcerpymenTs! a1 Bbruncaenuit | 17 26
Y U3MEPEHHUI.

[loBTOpEHNE o+11 25
HUTOIro 170 204

TemaTuueckoe IIAHUPOBAHHUE C YYE€TOM JOINOJHUTECJIBHOI'O Yaca. 6 Kiaacc

Pasznen

Kosaun4yecTBo 4acoB B
npuMepHoii mporpamme (5
4acoB B He/leJ10)

Kosaun4vecTBo 4acoB B padoueit
nporpamMmme (6 4acoB B He/leJ110)

JlenuMocTh ncen 20 24
CrnoxeHune ¥ BRIYUTaHHUE ApoOeit | 22 25
C pa3HBIMHU 3HAMEHATEIIIMU

YMHOXKEHHUE U JCIICHHE 32 37
O0OBIKHOBEHHBIX APOOCH

OTHo1IEHUS ¥ IPONOPLMHU 20 23
[TonmoxxuTeabHbIC U 12 17
OTPUIIATEIILHBIC YUCIIA

Ciio’)keHHe U BBIYUTAHUE 12 17
MOJIOXKUTEIBHBIX 1

OTPUIATENbHBIX YHCET

YMHOXEHHUE U JCIICHHE 13 15
MTOJIOXKUTEIBHBIX U

OTPUTIATEIILHBIX YHCET

Pemenue ypaBHeHUi 15 18
KoopanHatel Ha mI0cKOCTH 12 15
[ToBTOpEHUNE 12 13
HUTOI'O 170 204

Pa3znen «Axaredpa 7-9» - (3154)

OcHoBHOeE coaepKaHue
1o TeMaM

XapakrepucTHKa
OCHOBHBIX BU/0B Jesi-
TeJbHOCTH YYeHHKA (HA
YPOBHe YUeOHBIX Jeil-
CTBHIA)

MeTal'[peIlMeTHBIe YMEHUsA
U HABBIKHU

2
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JelicTBuTEIbHBIE Ynca (/5u)

Pacmmpenue MHO>KECTBa
HATYpaJIbHBIX qucel 110
MHO>KECTBA IIEJIbIX, MHOXECTBa
LENbIX YHCEN JI0 MHOXECTBa
paluoHanbHbIX. ParuonanbHOe
YHCIO KaKk OTHOLIeHWe  m/n,
rae m — IIeJoe YuClo, a 1 —
HaTypaJIbHOE YHUCIIO.

CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM.
KBagparsslii KOpeHb U3 4nCia.
Kopensb TpeTheli creneHu.
[lonsatue 00 wuppanOHATIEHOM
YHCIIe. HppanmonanbHOCTh
YyHClla U HECOU3MEPUMOCTh CTO-
POHBI M JMaroHajdM KBajpara.

Hecsatuynsle npUOIKEHUS
UPPALMOHAIIBHBIX YUCEIL.

MHOXECTBO  JI€HCTBUTEIIBHBIX
4ucel, IIPEICTABIICHUE

I[GflCTBHTGJIBHBIX YHCCJII B BHAC
OECKOHEYHBIX JCCATHYHBIX

npobeit. CpaBHEHUE JICHCTBU-
TEIBHBIX YHCEl.

Bzanmnao OJIHO3HAYHOEC
COOTBETCTBUE  MEXAy  JAeil-

CTBUTEIIbHBIMU YHMCIIAMH U TOY-
KaMH KOOPJUHATHOM HPAMOM.
Yucnossle IIPOMEXYTKH:
UHTEPBal, OTPE30K, 1y4

OnncpIBaTh MHOXKECTBO IICITBIX
YHCeJ, MHOXKECTBO PAIIMOHAb-
HBIX YUCEJl, COOTHOIICHUE MEXKITY
3TUMHU MHOKCECTBaAMU.
CpaBHHMBATBH U YNOPSIA0YNBATH
panvOHAJIBHBIC 4YHMCJId, BBIIIOJI-
HSTh BBIYHCIICHUS C PAlMOHAJb-
HBIMH YWCIAMH, BBIYHCIATH
3HAYCHHUsSI CTENECHEH C IIeNbIM
MOKa3aTeJeM.

@opMyaHpoOBaTH ONpEACICHHE
KBAQJIPAaTHOTO KOPHS W3 4YHCIIA.
HUcnoan3oBath rpaduk ¢GyHK-
x? I HaXOXICHUS

i y =
KBaJ[PaTHBIX KOpHEH.
BoruncasaTs TOYHBIC W TIPHUOIH-
JKCHHbIC  3HAYEHUS  KOpHEH,

UCIOJIB3YSl MPU HEOOXOAUMOCTHU
KAJIbKYJIATOP; IPOBOAUTH OLICHKY
KBaJPAaTHBIX KOPHEM.
®opMyJIMPOBaTh OINPEICICHUE
KOpHSI TpPEThEU CTENECHH; HaXo-
JIUTh 3HaYeHUs KyOUYEeCKHX KOp-
HEW, npu HEOOXOAMMOCTH
UCIIOJIb3YS, KAJIBKYJIATOP.
IIpuBoaMTHL IIpUMEPHI UPPALHMO-
HaJIbHBIX 4YHCEJ; PACMO3HABATH
paluMoOHAIbHBIE UM HppPaLMOHAIIb-
HbIE 4YKCla; W300pakaTh 4uclia
TOYKaMH KOOPJAMHATHOU ITPSMOM.

Haxoaurs JECATUYHBIC
NpUOIMKEHNS PAalMOHAIBHBIX U
UPPALMOHAIIBHBIX YuCell,

CPaBHMBATH U YNOPSIA0YHUBATH
JEUCTBUTENBHBIC YUCIIA.
OnuceIBaThL MHOKECTBO
JIEHCTBUTEIILHBIX YHCEII.
Hcnoan3oBarh B NHCbMEHHOMU
MaTeMaTU4ecKor pedr o00o3Haue-
HUS W Tpadudeckue wu3o0pa-
JKEHHMSI  YHUCIIOBBIX  MHOKECTB,
TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIMKY

YMeHHe TOHUMATh W HCIOJIb-
30BaTh MaTeMaTUYECKHE CPEJICTBA
HaIISITHOCTH (rpadukm,
JUarpaMMbl, TaOJIMIBI, CXEMBI U
Ip.) TUTS WLTIOCTPAIIHH,
WHTEPIIPETAINH, APTyMEHTAIUH.

YMeHHne HaxOIUTh B Pa3IHYHBIX

HMCTOYHHKAX uH(pOpMAITHIO,
HEOOXOJUMYIO  JUIA  pEIICHUS
MaTEeMaTHYECKHUX npooieM,

IPEICTaBIATh €€ B IOHATHOU
dopme, TpUHUMATH pEIICHUE B
YCIIOBUSAX HEIOJHOU u
M30bITOYHOM, TOYHOM U BEpOSIT-
HOCTHOW MH(pOpMaLIUH.

N3mepenusi, npudIuKkenus, oueHku (10y)

[TpubnuxenHoe 3HaueHUE
BEJIMYMHBI, TOYHOCTH
npubimxenus. Pazmeps! o0bek-
TOB OKPY>KalOIIero Mmupa (0T

Haxoaurh, aHAJIU3HPOBATH, CO-
MOCTABJIATDL YHCJIOBBIC xapaKTe-
PUCTHKH OOBEKTOB OKpYXKaro-
1IEro MUpa.

YMeHue BuICTh MaTeMaTuye-
CKYIO 3aJa4y B KOHTEKCTe Ipoo-
JIEMHOM CHUTyalluu B APYTUX JHC-
[MUILIMHAX, B OKpY>Karolen
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3JIEMEHTAPHBIX YACTHIL 10
Bcenennoit), 1JIUTENbHOCTh
MIPOIIECCOB B OKPYKAIOIIEM
mupe. Beiienenne MHOXKHUTEIS
— crenend 10 B 3amucu yucia.
[Ipukuaka u oneHka
PE3YIHTATOB BBIUYMCICHUIN

Hcnoan3oBaTe 3ammch Yncell B
CTaHIAPTHOM BHJE Ul BBIpa)e-

HUS pa3mepoB 00BEKTOB,
JUINTEJIBHOCTA  TIPOLIECCOB B
OKpY’KaloIleM MHpe.

CpaBHuBaThH yucia 51
BEJIMYMHBI, 3aIlMCaHHble c

rucnonk3oBanueM cremnenu 10.
Hcnoab3oBath pa3Hbie (OPMBI
3aMUCcy TPUOIMKEHHBIX 3HAYe-
HMI; 1€JaTh BBEIBOJIBI O TOYHOCTHU
PpUOIKEHUS o 3aIucu
MPUOJIMKEHHOTO 3HAYCHHSI.
BbLINOJHATH BEIYHCIICHHS C
peabHBIMH TAaHHBIMH.
BbINOJHATH NPUKUJIKY U OLICHKY
PE3yNbTAaTOB BHIYMCIICHUN

JKU3HU.
BBINOJHATEL BEIUNUCIEHUS C
peaTbHBIMU TaHHBIMU.

Beenenue B anreopy (8 u)

bykBeHHbIE BbIpaKE€HUS
(BBIpa’KE€HHUS C IEPEMEHHBIMH).
YucnoBoe 3HaYeHHE OYKBEHHOTO
BBIpaKeHUs. JlomycTumbie 3Ha-
YEHUs IEPEMEHHBIX.
[ToncranoBka BeIpakKeHUN
BMECTO IIEPEMEHHBIX.

[IpeobpazoBanmne OyKBEHHBIX
BBIPAKEHUI HA OCHOBE CBOWCTB
apuQMeTHIECKUX ICHCTBUH.
PaBeHcTBO OYKBEHHBIX BBIpaXKe-
Hui. ToX1ecTBO

BbINOJHATH 3JIeMEHTapHbBIC 3HA-
KOBO-CUMBOJINYCCKHUEC HeﬁCTBHﬂI
NpPUMEHSATH OYKBBI JUTS
0003HAYCHUS YHUCell, JJIS 3aIliCU
OOIIMX YTBEPXKJICHUH; COCTAB-
JISITb OYKBEHHbBIE BBIPAXKEHUS IO
YCIIOBHSIM, 3aJIaHHBIM CJIOBECHO,
PUCYHKOM 158)0%1 YEPTEKOM;
npeodpa3oBbIBaTh ajreOpanye-
CKHUeE CYMMI)I nu HpOI/I3BCI[eHI/I$I

(BBINOJIHATH MIpUBEJICHUE
MOJOOHBIX cJlaraeMBbIX,
PacKpbITHE CKOOOK, YMIPOIICHHE
MIPOU3BEICHUI).

BbryuciasaTs 4uCI0BOEC 3HAYCHUE
OYKBEHHOI'O BBIpQKEHUS; HAXO-

AUTH  005acTb  JIOMYCTHUMBIX
3HAYECHHUU IIEPEMEHHBIX B
BBIPAKCHUU

IHonnmanue CYIIHOCTH
QITOPUTMHUYCCKHUX TPEATTHCAHUN
U yMCHHE  JICHCTBOBAaTh B
COOTBETCTBUU C MPE/IIOKESHHBIM
AJITOPUTMOM.

IMonuMAaThL U HCIOJIB30BATh
MaTeMaTHYECKHUE CPEJICTBA
HaTJISTHOCTH (IMarpaMMel,
TaOIHUIIBI, CXEMBI M JIP.) JUTS
WJUTIOCTPAITNH, HHTEPIIPETALIHH,
apryMeHTaI1H.

MHorouieHnsl (45 u)

CreneHp ¢ HaTypaJIbHBIM
IIOKAa3aTeJIeM U €€ CBOMCTBA.
OaHOWIEHBI U MHOTOYJICHBI.
Crenenp MHOrousnena. Ciuo-
JKEHHE, BBIYUTAaHNE, YMHOKEHHE
MHOT04JIEHOB. DPOpMYJIBI
COKPAIIEHHOTO YMHOXEHUS:
KBaJ[paT CyMMBI M KBaJpar
pazHoctu. Popmyna pa3HOCTH
kBagpatoB. [IpeoOpa3oBanue
[EJIOr0 BBIPAXKEHHsI B MHOTO-

DopMyIHPOBATH, 3ANMCHIBATH
B CUMBOJIMYECKOU opme 1 060c-
HOBBIBATH CBOMCTBA CTEIICHH C
HaTypaJbHBIM MIOKa3aTelieM;
NPUMEHATH CBOMCTBA CTETICHH
JUTSI IpeoOpa30oBaHusl BBIPAXKEHUN
¥ BBIYHCICHUI.

BbInoJaHATH JIEHCTBUS C MHOT'O-
YJICHAMHU.

BoiBoauTh GOpMYIBI COKpAICH-
HOTO YMHOXXCHHS, HNPHUMEHSThH

YMeHnue BBIIBHTATh THIIOTE3LI
IpH  pelieHUuN Y4eOHBIX 3ajad,
IMOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKHU.

YMeHHne caMOCTOSTEIIHLHO
CTaBUTH IIe]IH, BEIOUPATh U CO3/1a-
BaTh AJITOPUTMBI JUIS PEIICHUS
y4eOHBIX MAaTEMAaTUYECKUX MPOO-
JIEM.

IMonuMarnb CYIIHOCTH
QITOPUTMHUYCCKHUX  TIPEATTHCAHHIA
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yjieH. Pa3noskeHre MHOrouaeHa
Ha MHO>KHUTCJIN: BEIHCCCHUE
00I111er0 MHOKUTENISA 32 CKOOKHU,
PYIIUPOBKA, IPUMEHEHHE
(bopMyJT COKPAIIEHHOTO
YMHOKEHHSL.

MHorowieHsl ¢ OJHOU
nepemeHHo. Kopens MHO-
rowieHa. KBaaparuslii Tpex-
YJIeH, Pa3IOKEHUE KBAJIPaTHOTO
TpeX4eHa Ha MHOKHTEIN

WX B IPEoOpa30OBaHUSAX BBIpAXKeE-
HUU " BBIUHUCJIICHUAX.
BoInoHATH pa3iokeHue
MHOT'OYJICHOB HA MHOXXUTCIIN.
Pacno3znaBarnb KBaJIpaTHbBIN
TPEX4IeH, BBISICHATH BO3MOX-
HOCTh Ppa3JIOKEHUS Ha MHOXH-
TENnU, MPeICTaBJIATb KBaJapat-

HBIN TpeXduieH B BUJIE
MIPOU3BEICHUS JIMHEHHBIX
MHOYKUTEIIEN.

I[IpumeHsTH paznuaHbie GOpMBI
CaMOKOHTPOJIS TP BBITIOJTHCHUN
npeoOpa3oBaHUi

W  yMEHUE  JCHUCTBOBaTh B
COOTBCTCTBUU C Hp@I[JIO)KCHHI:IM
QITOPUTMOM.

Auredpanyeckue apodu (22 u)
Anrebpanueckas 1poOb. ®opmyanpoBaTh OCHOBHOE | YMeHHe IPUMEHSTh
OCHOBHOE CBOWCTBO anred- CBOICTBO anredpanyeckoil ApoOu | MHAYKTUBHBIE M J€NYKTUBHBIE

pamdeckoit 1poou. CokpaieHue
npobeii. CrioskeHre, BEIMUTAHHE,
YMHOXEHHE, JIeJIeHne anreo-
panyeckux apooei.
CremneHs C MeNbIM IToKa3aTelieM
1 €€ CBOMCTBA.

PanronanbHbIE BBIpaKEHUS
U UX IIpeoOpa3oBaHusl.
Jloxa3aTenbCTBO TOXKICCTB

U NOpUMeHATb  €ro I
npeoOpas3oBaHus JpooOeil.
BbInoJHATH JeUCTBUS c

anredpandecKuMu IpoOsMu.
IpeacraBasaTh 1enoe BeIpaxke-

HHUC B BUJC MHOI'o4JICHA,
I[pO6HO€ — B BHAC OTHOLICHHA
MHOT'OYJICHOB, JOKa3bIBaTh
TOXICCTBA.

®opMyJIMPOBATH OIIPEICIICHUE
CTEIECHM C LEJIBIM TI0Ka3aTEJIEM.
®opMy/IMpPOBaTh, 3ANIMCHIBATH
B CUMBOJIMYECKOU opme U
WTIOCTPUPOBATH IIpUMEpaMu
CBOMCTBA CTEIEHHU C LEIBbIM
IIOKa3aTesieM; NPUMEHITh CBOM-
CTBa CTENEHU JJIs Mpeodpa3zoBa-
HUs BBIPQ)KECHUH U BBIYHCICHUN

CIocoObl  pacCyKICHHUM, BUICTDH
pa3jMyHble CTPATErMu pELICHUs
3azay.

IHonumarsp CYLIHOCTH
QITOPUTMUYECKUX TPEAIUCAHUN
U  yMEHUE  JCHUCTBOBaTh B
COOTBETCTBUU C MPEIOKEHHBIM
AITOPUTMOM;

Keaopamnuwie kopnu ( 12u)

[TonsiTust KBagpaTHOTO
KOpHSI, apu(PMETUYECKOTO
KBaJIpaTHOTO KOPHsl. Y paBHEHHE
Bua x°=a. CoiicTa apudme-
TUYECKUX KBaJPaTHBIX KOPHEH:
KOPEHB U3 NIPOU3BE/ICHMS,
4aCTHOT0, CTEIIEHH; TOXKIECTBA,
=a,Traea

= IIpumeHeHue CBOMCTB
apu(pMeTHUECKUX KBaJPaTHBIX
KOpHEeH Ju1st mpeoOpa3oBaHus
YHCIIOBBIX BBIPAXKEHUN U
BBIYKCIICHUN

Jloka3pIBaTh CBOMCTBaA
apu(QMeTUYeCKUX  KBaJpaTHBIX
KOpHEW; NPUMEHSATDh UX I IIpe-
00pa30BaHUs BBIPAXKEHUH.
BbruncasaTs 3Hau€HUs BBIpaxke-
HUM, coJepKalluX KBaJpaTHbIE
KOPHH; BBIPasKaTh IEPEMEHHBIE
U3 TEeOMETPUYECKHX M Qu3nye-
cKux opmyi.

HccaenoBars ypaBHEHHE BHUA
x? = g; HAXOJUTH TOUHbIE U TIPH-
0N KEHHbIE KOPHU TpU

a>0

YMmeHune IJIaHUPOBATb u
OCYHIECCTBIIATE ACATCIIBHOCTL, Ha-
MMPaBJICHHYKO Ha PCHICHUC 3a1a4
HCCIICO0BATCIILCKOI'O XapaKTep.

YpaBHeHus ¢ 0HON nepemMeHHoM (38 u)
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YpaBHEeHUE ¢ OJHOU
nepeMeHHoil. Kopenb ypaBHe-
Hus. CBOMCTBA YMCIIOBBIX pa-
BEHCTB. PaBHOCMIIBHOCTH ypaB-
HEHHIA.

Jluneitnoe ypaBHeHue. Pemienue

Pacno3naBaTh, JHMHEHHBIE U
KBaJpaTHBIC YpaBHEHUS, LIEIIbIC U
JIpOOHBIC ypaBHEHUSI.

Pemarb nuHeiiHbIe, KBagpaTHbIE
yYpaBHEHUs, a TaKXKe ypaBHEHUS,
CBOJAIIMECS K HUM; pemaThb

Ymenue IIPUMEHSATD
UHAYKTUBHBIE U  JEIyKTHBHbIE
CHoCOOBl  pacCyXJIeHUH, BHUAETh
pasIMyHbIe CTPATEruu peIICHUs
3ajad.

IlepBoHayajbHBIE

yYpaBHEHMI,  CBOAALIMXCS K | ApOOHO-pallMOHATbHBIE YypaBHE- | MIPEACTABICHUS 00 HUACIX U O
JUHENHHBIM. HUSL. METOAAaX MaTeMaTUKU KaK YHU-
KsanpathHoe ypaBHenue. | MccnenoBats KBaJpaTHbIC | BEPCAILHOM SI3bIKE HAyKH U
Henonuble KBajgpaTHbIE YpaB- | ypaBHEHHUS IO JUCKPUMUHAHTY U | TEXHUKH, CPEICTBE MOJIEIHPOBa-
Herus. Popmyna KopHe KBaa- | KOdpuIreHTaM. HUS SIBJICHUM U IIPOLIECCOB.
patHoro ypaBHeHusa. Teopema | Pemare  TekcToBble  3ahauu | Buaers MaTemaTuueckyro 3axady
Buera. Pemenue ypaBHeHUH, | anredpanuecKum crocoOoM: | B KOHTEKCTE Ipo0JIEMHON
CBOJMIIMXCS K KBaJpaTHBIM. | IEPEXOAUTh  OT  CIOBECHOW | CUTyalllH B JIpyTux
BukBanparHoe ypaBHEeHUE. (GOpMYITMPOBKH YCIOBHS 3a/laud | AUCUUIUIMHAX, B OKPYXKAaOLICH
[Tpumepsl perieHus ypaBHEHUH | K anreOpaMyeckod  MOJENHU | KHU3HH.
TpeTheil M YEeTBEPTOH CTENEeHH | TyTeM COCTaBJIeHUs ypaBHEHHS; | CaMOCTOSITeIbHO CTaBUTh IIEJIH,
pa3yIoKEHUEM Ha MHOXKHTEIH. pelarb COCTaBJIEHHOE | BBIOMPATh u CO3/1aBaTh
Pemenune npo6Ho- ypaBHEHHE;, MHTEPHPETHPOBATH | aJITOPUTMBI TUIst pereHus
paLMOHATILHBIX YPaBHEHUH. pe3yibTar yueOHBIX MaTeMaTHYeCKUX
Pemnienne TeKCTOBBIX 3a/1a4 po0iem.
anredpandeckum crnocobom

Cucremnbl ypaBHenmii (30 u)

VYpaBHeHHE c JIBYMs
nepeMeHHbIMU. JIuHeliHoe ypas-
HEHHE C JIByMsl II€PEMEHHBIMHU.
IIpumMepsl pelieHus ypaBHEHUU
B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHUH C IBYMs
IIEpEMEHHBIMU. PaBHOCHIIBHOCTH
cucteM ypaBHeHuil. Cucrema
JBYX JINHEWHBIX YpPaBHEHHH C
JIBYMsI TIEPEMEHHBIMU; PELIECHUE
IIOJICTAHOBKOM M  CIIO)KEHHEM.
Pewenne cucTeM JIBYX
YpaBHEHUH, OJIHO M3 KOTOPBIX
JUHENHOE, a Jpyroe BTOPOM
crenenu. [lpumepsl pemeHus
CHUCTEM HEJIMHEWHBIX ypaBHE-
HU.

Pemrenne  TEKCTOBBIX — 3aj1a4
anreOpanvecKuM CrocoOoMm.
JlekapToBbl ~ KOOpAMHATHl  Ha
IIJIOCKOCTH. I'papmueckas
UHTEPIIPETAlUSL  YPABHEHUS C
JBYMsI IEPEMEHHBIMHU.

I'paduxk nuHeHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, YTIIOBOM
KO3 PULHEHT NpsAMOH; ycIoBHE
NapaJIETbHOCTH NMPSMBIX.

OmnpeneasaTs, ABISETCS N IIapa
YyyCceJl  PEIICHHEM  JaHHOTO
YpaBHEHUs C JBYMs II€pEMEH-
HbIMU; NPUBOAUTH IIPUMEPHI pe-
LIEHUs] YpaBHEHUM C IByMS nepe-
MEHHBIMHU.

Pemathb 3a/1a4y,
anreOpanyeckoi MOAEIbI0 KOTO-
pBIX  SABIIAETCS YpaBHEHHE C
JIBYMsI IEPEMEHHBIMU; HAXOAUTh
IVIS(S peueHus myTeM
nepedopa.

Pemiate cucreMsl IByX ypaBHeE-
HUU C IBYMs IEPEMEHHBIMHU, YKa-
3aHHBIE B COJECP/KAHNH.

Pemats  TekcTOBblE  3a1a4H
anredpanyeckum crocoooM:
HNepexoAUTh  OT  CIJIOBECHOM

(GOpPMYITUPOBKH YCIIOBHS 3aTadul

K  aigredpanyeckod  MoJenu
IIyTEM COCTaBIEHUS CHUCTEMBI
YPaBHEHU; pemiatb
COCTaBIICHHYIO CHCTEMY YpaBHE-
HUU; HUHTEPIPETUPOBATH
pe3yJIbTar.

CrponThb rpaguku ypaBHEHHI C
JIBYMsI IEpEMEHHBIMHU.

Hcnoab3oBaTh (HYHKIIMOHAIBHO-
rpaduyeckue npeacTaBIeHus A
pelieHus u HCCIEA0BaHUSA
YPaBHEHUH U CUCTEM.

IHonumare cymHocTH
QITOPUTMHUYECKHUX NIPEIITUCAHUM
U yMEHME JIEUCTBOBATh B
COOTBETCTBUU C NPEAJIOKEHHBIM
AJITOPUTMOM.

Hcnonb3oBaTh MaTeMaTHYECKHE

CpEJICTBA HATJSAHOCTU TpaduKu
JUISL UHTEpPIpETALMM, apry-
MEHTAIH.
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['padpuxn MPOCTEUIITNX
HEJIMHEWHBIX ypaBHEHUMN (Ia-
pabona, runepOoma, OKpyX-
HOCTb).

I'padmyeckass  uHTEpHpeTanus
CUCTEMBbl ypaBHCHUU C JByMS
NepPEeMEHHBIMU

KoHncTpyupoBaTh S5KBUBaJICHT-
HbIE pEUYEBbIE BHICKA3bIBAHUS C
UCIOJIb30BaHUEM alirebpanye-
CKOr'0 U TE€OMETPUUYECKOTO SI3bI-
KOB.

Pemath 1 uccjienoBaTh ypaBHe-
HUSL ¥ CHCTEMbl YpaBHEHHM Ha

OCHOBE (G yHKIIMOHATBHO-
rpapuyeckux  TpeACTaBICHUI
ypaBHEHUN

HepaBenctBa (20 u)

YuciioBbie HEPABEHCTBA U UX
CBOMCTBA.

HepasenctBo C OJTHOU
MEpEMEHHON. PaBHOCHUIBHOCTH
HEpPABEHCTB. JInHelHbIe

HEPaBEHCTBA C OJHOM IEPEMEH-
HoH. KBasipaTHbIE HEpaBEHCTBA.

Cucremsl JIMTHEWHBIX
HEpPaBEHCTB C OJHOW IEPEMEH-
HOM

®opMyIMPOBATH CBOMCTBA
YUCJIOBBIX HEPABEHCTB, WJI-
JIIOCTPUPOBATH UX HA
KOOPAMHATHOU MPSMOi1, JOKA3BI-
BaTh anreOpanyecky; mpume-
HATH CBOMCTBAa HEPABEHCTB IIPHU
pelIeHnu 3a1ay.

Pacno3naBarhb nuHEHBIE U
KBaJpaTHbIC HEPABEHCTBA.
Pemars uHEHBIE HEPABEHCTBA,
CHUCTEMBI JINHEWUHBIX HEPABEHCTB.
Pemars kBasipaTHbIC HEPABEH-
CTBa Ha OCHOBE rpaduuecKux
MPECTaBICHUI

HHonumarse cymHocTH
QJITOPUTMHUUECKUX TIPEIIUCaAHUMI
Y yMEHHE JIEUCTBOBATh B
COOTBETCTBUU C NPEAJI0KEHHBIM
QITOPUTMOM.

Hcnonb3oBaTh MaTeMaTHYeCKUE
CpEeICTBA HATJISAHOCTH TpauKu
JUIsL MHTEpIIpeTaluu, apry-
MEHTalUH.

3aBHCHMOCTH MeKAY BeJUUYMHAMH (/5 u)

3aBUCHUMOCTh MCKAY

BEJINYMHAMMU.
IIpencraBienue 3aBUCUMOCTEU
MEXIy BEIMYMHAMH B BHUJE
dbopmy. Boruncnenus o
dbopmynam.

[Ipsimas MPONOPIHOHAIbHAS
3aBUCUMOCTb: 3a7]aHue
dbopmynoii, KodhGULEeHT
MPONIOPLIMOHATIBHOCTH; CBOM-

ctBa. [Ipumepsl npsMo mpomnop-
[IMOHAIBHBIX 3aBUCHMOCTEH.
OO0parHas nponopLUUuOHATbHAs
3aBHCHUMOCTB: 33/1aHNE
dbopmynoii, koapdunrent
obOpaTtHo#t TIpo-
HOPIMOHAILHOCTH; CBOICTBA.
[Tpumeprl 0OpaTHBIX

MPONOPIUOHATBHBIX
3aBUCUMOCTEM.
Pemienne 3agau Ha OpAMYIO

MIPOTIOPITMOHATBHOCTD "
00paTHyI0 TPOMOPIHUOHATHHYIO
3aBUCHMOCTH

CocraBiasitb  (popmyInbl, BbIpa-
JKAIONINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU, BBIYHCIAATH TIO
dbopmynam.

Pacno3naBath npsmyio u oopart-
HYIO MPOTTOPIIMOHATBHBIE
3aBHCHUMOCTH.

Pemiath TEKCTOBBIC 3a/Jla4dl Ha
npsMyr0 ¥ O0paTHyK  Mpo-
MOPIUOHAIBHEIE  3aBUCUMOCTHU
(B TOM 4mcne ¢ KOHTEKCTOM W3
CMEXHBIX JWCIHILINH, U3 peaib-
HOM JKU3HU)

YMmeHnue BHUIIETH
MaTeMaTUYECKY0 3a7ady B KOH-
TEeKCTe MPOOIEMHON CUTyalluu B
JPYTHX JMCITATIIINHAX, B
OKpYKarollen )KU3HHU.

YMeHnue BBIIBUTATH THIIOTE3EI
IpH  pelieHuH Y4eOHBIX 3ajad,

MOHMMAaTh HEOOXOAMMOCTh HX
IIPOBEPKHU.

Ymenue IIPUMEHSATH
WHIYKTUBHBIE M JEIyKTUBHBIE

CrocoObl  pacCyXI€HHH, BHUJIEThH
pa3jMyYHbIe CTpaTeTud pEUICHUS
3ajay;
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YucsoBbie pynkuum (35 y)

[Tonsitue Qynakmuu. OobmacTh
ONpeNeNeHnusT ¥ MHOXECTBO
3HaueHnit (QyHkuu. CrocoObl
3aganus  Qynkuuu.  ['paduk

¢byakuun. CBolicTBa (YHKIIHH,
uX oroOpaxeHwe Ha rpaduke:
BO3pacTaHue W yObiBaHue (DyHK-

11, HyJIU ¢byHKIMY,
COXpaHeHHWe 3Haka. YTeHue u
MOCTPOEHUE rpadukos
G YHKIIHH.

[Ipumepsr rpaduKoB
3aBUCUMOCTEH,  OTpaKaroIINX
peanbHbIe POLIECCHI.

OyHKIUH, OITUCHIBAIOIINE
npsMyr0 ¥ O0OpaTHyl Mpo-
HNOPIMOHAILHBIC  3aBUCHUMOCTH,

uX rpaduKy.

Jluneitnas Gynkuus, ee rpadux
Y CBOMCTBA.

KBanparuunas GyHKIus, ee
rpaduK U CBOICTBA.

CremneHHble byHKIIU c
HATYypaJIbHBIMH MTOKA3aTEISAMH 2
u 3, ux rpadMKu M CBOWCTBA.
I'paduku Gynkmit

BoruucasaTes 3HaueHUs QyHKIUH,
3aJaHHbIX  (opmynamu  (TIpH
HEOOXOUMOCTH HCIOJIb30BaTh
KaJbKYJISITOP); COCTABJIATH Tald-
JIUIIBI 3HAYCHUHN () YHKITHA.
Crtpoutrh 1O TOYKaM rpaduku
¢byaknmii. OMUCcKIBATH CBOWCTBA
¢GyHKIMU Ha OCHOBE ee rpaduye-
CKOT'O IIPEICTaBIICHUS.
MopaenupoBarhb
3aBUCUMOCTH  (opmyiamMu U
rpadpukamu. Yumrarbh TpaduKu
pealbHbIX 3aBUCUMOCTEII.
Hcnoab3oBaTh  (yHKIHNOHAIB-
HYIO CUMBOJIUKY JUISl 3alIMCH pa3-
HOOOpa3HBIX (DAKTOB, CBS3aHHBIX
C paccmaTpuBaeMbIMH  (PYHK-
LUSAMU, obOorarmas OIIBIT
BBITIOJTHEHUS 3HAKOBO-
CHMBOJIMYECKUX JIEUCTBUM.
CTpouTthb peudeBble KOHCTPYKIIUU
c HCII0JIb30BaHUEM
(GYHKIIMOHATIBHOW  TEPMHHOJIO-
THH.

Hcnonb3oBaTh KOMIIBIOTEPHBIC
IpOrpaMMbl  JJii  TOCTPOEHUs
rpadukoB byHKIMH, TUTS
UCCJIEIOBaHMs IOJIOXKEHHUSI Ha
KOOpJAUHATHON IJIOCKOCTH
rpaukoB QyHKIMI B 3aBUCUMO-
CTU oT 3HAYEHUU
KO PUIMEeHTOB, BXOIAIIUX B
bopmyiy.

Pacno3HaBaTh BHUJIBI H3y4aeMbIX
¢yuknuii. [loka3biBaTh
CXEMAaTUYECKH TOJI0KEHUE HA KO-
OpJMHATHOM IIOCKOCTHU Tpadu-
KOB M3y4aeMbIX (DYHKIIUH B 3aBU-
CUMOCTH OT 3HaueHuil ko3 Pu-
[[UEHTOB, BXOJIAIINX B (DOPMYIIBIL.
Crpoutb rpapuku n3ydyaeMbIx
GyHKIHI; OMUCHIBATH UX
CBOMCTBA

peayibHbIe

YMeHHe caMoCTOSITENbHO
CTaBHTbH 1IeJIH, BEIOUPATD U CO3/a-
BaTh AJITOPUTMBI J1JIs1 pEILICHUS
y4eOHBIX MaTEeMaTHUECKUX MPOO-
JEM.

Ymenue BUJICTH
MaTeMaTHYECKyl0 3aJady B KOH-
TEKCTe MPOOJEMHOI CUTyaluu B
JIpyrux JIUCLUIUINHAX, B
OKPY’KaIOIIEH )KU3HU.
CaMoCTOsITeIbHO CTaBUTH LIEJIN,
BBIOMPATH M CO3/1aBATh
AJITOPUTMBI IS PELICHUs
y4eOHBIX MaTeMaTUYECKUX
poOJeM.

[lnanupoBaTh U OCYIIECTBISATH
JeSITEIbHOCTD, HAIIPABJICHHYIO Ha
pellIeHne 3a1a4 UCCIIeI0BaTENb-
CKOT'0 XapakTepa.

YucsioBbIE MOCI€10BATEILHOCTH. ApH()MeTHYECKAs U TeOMeTpHUYecKasi porpeccuu (/5u)

[TonsiTHE YMCIIOBOM
[I0CJIEI0BATENIbHOCTHU. 3a1aHue
MIOCJIEIOBATEIEHOCTH PEKYp-
peHTHOM (opmyoit u (op-
MYJIOM N-TO YJICHA.

Ipumensars UHJCKCHBIE
0003HaueHMsI, CTPOUTH PEUEBbIC
BBICKa3bIBaHUSI C HCIIOJIb30Ba-
HUEM TEPMHUHOJIOTUH, CBA3aHHOU
C MOHATUEM IIOCJIEJOBATENBHO-

IHonumarse cyniHocTH
QITOPUTMHUYECKUX MPEAITUCAHUN
Y YMEHHE JIeMCTBOBATh B
COOTBETCTBUU C IIPEITI0KEHHBIM
QITOPUTMOM.
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Apudmernueckas u
reoMeTpHUUECKasi IPOrpPeCCUu.
®opmybl N-To wieHa apudme-
THUYECKON U T€OMETPUUYECKOMN
IIPOrPECCUil, CYMMBI MEPBBIX I
qIeHOB. M300pakeHne 4IeHOB
apudMeTHUIECKON 1
TF€OMETPUYECKON ITPOTpeECCUit
TOYKaMH KOOPIMHATHON
IJIOCKOCTH. JIMHEHHBIN 1
9KCIIOHEHIHAIbHBIN POCT.
C1o’KHbI€ NPOLIEHTHI

CTH.

BbruncasaTs 4iaeHbl MOCIEA0BA-
TEJIBHOCTEH, 3aJaHHBIX (QopMy-
JIOM II-TO YJIEHA WIM PEKYPpPEHT-
HOH (OPMYIION.

YceranaBiauBarh
3aKOHOMEPHOCTh B TIOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CJIM W3-

BECTHBI TEpPBBIE HECKOJIBKO €€
YJICHOB.

HN3o00paxkatsh YJICHBI o-
CIIEAOBATEIbHOCTA TOYKAMHM Ha
KOOPJAMHATHOM IJIOCKOCTH.
Pacno3naBaTthb
apu(METUUECKYIO U TeOMETpHUYC-
CKYI0 MPOTPECCHUH IPU PA3ZHBIX
crocobax 3amaHus.

BriBoaurthb Ha OCHOBE
JIOKa3aTeNIbHBIX  PaCCYXICHUU
bopMyIbl o01mero qjieHa
apu@meTnyeckoi u
FeOMETPUYECKON MPOTPECCUH,
CYMMbl II€PBBIX J1  YICHOB
apudmeTuyecKoit u reo-

METPUYECKON TMPOrpeccuil; pe-
IIATh 33Ja4M C UCIOJIb30BAHUEM
3TUX (HOPMYIL

PaccmaTtpuBarh 1npuMmepsl U3
peanbHOI KWU3HH, HJLITEO-
CTPUpYIOIIME  HW3MEHEHHE B
apu(MeTHYecKoil mporpeccuu, B
rE€OMETPUUYECKON  IPOrpeccuy;
n300paxkaTh COOTBETCTBYIOLIUE
3aBUCUMOCTH Ipah)UIECKH.
Pemath, 3amaud Ha CIIOKHBIEC
IIPOLIEHTBI, B TOM YHUCIIE 33Ja4u
U3 pealbHOM TpakTUKU (¢
UCIOJIb30BAHUEM KaJIbKYJISITOPA)

Buaers MaremMaTrueckyro 3amaqy
B KOHTEKCTE MPOOIEeMHON
CUTYaIUH B JPYTHUX
JUCLIUIUIMHAX, B OKPYKaIOILIEeH
YKU3HU.

OnucareabHas cratuctuka (/0 y)

[IpencraBnenue n1aHHBIX B
BUJIC TAOJINII, TUATPAMM,
rpaduxoB. CriyuaitHasi U3MEHYH-
BocTh. CTaTHCTHUYECKIE

XapaKTepUCTHKHU Habopa
JAHHBIX: cpeHee apudpmMeTnye-
CKO€, MeIraHa, HauOoIbllIee U
HaWMEHBIIIEE 3HAYCHHUS, pa3Max.
[IpencraBnenre o BLIOOPOUHOM
HCCIIEAOBAHUN

H3Baekaty uHPOpMALUIO U3
TabMll W JUarpamM, BbI-
NOJHATH BBIYUCIICHUSI  TI0
TaOTMYIHBIM JTAHHBIM.

OnpeaensiTb MO0 JaUarpaMmmam
HAanOOJBIINE W  HAWMEHBIIINE
JaHHbIC, CPABHUBATH BEIHUNHBI.
IIpencraBasaTe wHQOpPMALMIO B
BHIAE TaOdHIl, CTOI0YATBHIX U
KPYrOBBIX JHarpaMM, B TOM
YHclie ¢ MOMOIIBI0 KOMIBIOTEP-
HBIX TIPOTPaMM.

IMoHuMATBL ¥ MCNIOJIBL30BATD
MaTeMaTHYECKHUE CPEJICTBA
HaTJISTHOCTH (IMarpaMMBl,
TaOIHUITBI, CXEMBI) TS
WJUTIOCTPAIINH, HHTEPIPETALNH,
apryMeHTaIlnH.

Bujaerbp MareMaTH4ecKyro 3a1auy
B KOHTEKCTE TTPOOIEMHOM
CUTYalluu B APYTUX
JNACIUIUIMHAX, B OKPYKaIOIIeH
JKU3HH.
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IpuBOAUTH MPUMEPHI YUCTOBBIX
JaHHBIX (1leHa, POCT, BpeMs Ha
JOpory W T. 1.), HAXOIUTh
cpenHee apudmernueckoe,
pa3Max 4HCIOBBIX HAOOPOB.
IpuBoauTH CONCpPKATEIBHBIC
PUMEPBI UCIIOJIb30BAHMS CPEJI-
HUX JIJI1 ONUCaHUs JaHHBIX (Ypo-
BEHb BOJIbI B BOJIOEME, CIIOPTHUB-
HbIE [T0KA3aTeNH, OTPE/ICIICHHE
I'PaHUI] KIMMATHYECKHUX 30H)

Cay4aiinble cOObITHSI U BEPOATHOCTD (/5 u)

[TonsTHE O CllyyaliHOM ONBITE U CllydaliHOM coObITuH. YacToTa
ciryyaitHoro coObITHst. CTaTUCTUYECKUH OXO0/1 K OHATHUIO
BEPOATHOCTH. BEpOSITHOCTH IPOTUBOIIOJIOKHBIX COOBITHIA.
JlocToBepHbIE U HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXHOCTb
coObITuii. Knnaccuueckoe ornpeneneHue BeposiTHOCTH

Buaers Marematuueckyro 3a1aqy
B KOHTEKCTE MpoOIeMHON
CUTYaIlUH B JPYTUX
JTUCIUILIMHAX, B OKPYXKAIOIIeH
JKU3HH.

IIpoBoanTh CciaydaiiHble SKCIIEPUMEHTHI, B TOM YMCJIE C IIOMOIIbIO | YMEHHe BBIIBUraTb TI'MIIOTE3bI
KOMITBIOTEPHOTO MOJICTIMPOBAHUS, HHTEPIIPETUPOBATh WX pe3yib- | IPU pEIIeHUH Yy4eOHBIX 3ajad,
TaTbl. BBIYMCIATL 4YacTOTY CiIydallHOro COOBITHS; OLIEHHWBATh Be- | IOHMMAaTh HEOOXOJUMOCTh HX
POSITHOCTB C IIOMOLIBIO YACTOTHI, IOJY4YEHHOU OIIBITHBIM ITYTEM. IIPOBEPKHU.
PemaTsp 3a7jaun Ha HAXOXKEHUE BEPOSITHOCTEN COOBITHIA.
IIpuBoauThL TpUMEPHl CIy4yalHBIX COOBITUH, B YAaCTHOCTU JIOCTO-
BEPHBIX 1 HEBO3MOXHBIX COOBITUH, MATIOBEPOSTHBIX COOBITHII.
IIpuBoauTHL NpUMEpPHl PaBHOBEPOSTHBIX COOBITUH
DaemenTnl KoMounaropuku (8 u)

Pemenne koMOMHATOPHBIX BoinoaHaTh nepebop Bcex Bo3- | [lonmmMaTrh W UCHONB30BaTh
3a1a4 nepebopoM BapHaHTOB. MOKHBIX BapHaHTOB JUIsI IEpe- | MAaTEMaTHUECKHE CpeacTBa
KombunaropHoe npaBuiio cyeta OOBEKTOB WJIM KOMOWHA- | HATJISAHOCTH CXEMBI JUISt

yMHOeHus. [lepecranoBkU 1 LAH.

dakropuan IIpumensiTe npaBwiio KOMOHMHa-
- TOPHOT'O YMHOXXEHHUS Ui pelle-
HUS 33724 Ha HaXOXJICHUE YHcia
00BEKTOB WJIM KOMOMHAIIHH (JT1a-
TOHAIIN MHOTOYTOJIbHUKA,
PYKOMNOXaTus, YHCIO  KOJIOB,
U@ poB, Hapoyied U T. 1. ).
PacnosnaBare  3amaun = Ha
ONpe/ieNIieHue YUCla IepecTaHo-
BOK U BBINOJIHATh COOTBETCTBYIO-
1€ BBIYUCIICHHUS.

Pemath 3amaun Ha BBIYHMCIICHHE
BEPOSITHOCTH C TPUMEHEHHEM
KOMOWHATOPUKH

HWJUTIOCTpAallui, UHTCPIIPETAIUN

MHuoskecTBa. JjieMeHTbI JIOTUKH ( /4)

MHO)KCCTBO, 9JICMCHT HpI/IBOIlI/ITb MIpUMCEPbI KOHCUHBIX
MHOXKECTBA. 3a)1aHHe MHOXKECTB u 0OECKOHEUHBIX MHOXKECTB.
MNEPCUUCIICHUCM DJICMCHTOB, Haxoauts 06’LC,Z[I/IHCHI/IG u

IlonnMarsp U KCIIOJIB30BaTh
MaTEMAaTUYCCKHUE CPCACTBA
HariIaaHoOCTH (,HPIanaMMH,
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XapaKTEPUCTUUECKUM CBOMCT-
BoM. CTaHJiapTHBIE
0003HaYEHHMS YHUCIIOBLIX MHO-
)kecTB. IlycToe MHOXECTBO U
ero oobo3Hauenue. ITogmHOXKe-
ctB0. OOBEeIMHEHUE U
MepecevueHre MHOKECTB, pas-
HOCTh MHOKCCTB.

Nnmoctpanust oTHONIEHUH
MEXy MHOXECTBAMU C
MIOMOUIBIO AUArpamm ditnepa —
Benna.

[ToHsATHS O paBHOCHJIBHOCTH,
CJIeIOBaHUH, yIOTpeOIeHUE
JIOTHYECKHX CBA30K €CIU  TO,
6 MOM U MOJbKO MOM caAyddae.
Jloruueckue CBSI3KM U, UU

[IEPECEYCHHE MHOKECTB.
IlpuBoauTh IIPUMEPBHI
HECJIOKHBIX KJIacCU(UKALU.

Hcnoan3oBarh TEOPETUKO-

MHOKECTBEHHYIO CHMBOJIMKY U
A3BIK IIPU PELLEHUM 33]a4 B XOJI€
W3YYEHHUS PA3JIMYHBIX Pa3/esioB
Kypca.

HNnnaocTpupoBaTh MaTeMaTuye-
CKHE IOHATUS M YTBEP)KIEHUS
puMepamHu. Hcnoab3oBath
IIpUMEpPbl M KOHTPIPUMEPHI B
apryMeHTaluu.
KoncrpyupoBars MaremaTuue-
CKHE€ TMPEVIOKEHUSI C MOMOIIBIO
CBA30K eciu mo, 6 moM U
MONbKO MOM clyuae, IJOTHYe-
CKUX CBSI30K U, UIU

TaOIHUITBI, CXEMBI) IS
WJUTIOCTPAIINH, HHTEPIPETALNH,
apryMeHTaIluH.

Pe3epn -10 u

TemaTuueckoe IVIAHUPOBAHHUE C YYE€TOM JOINOJHUTECJIBHOI'O Yaca 8 kiacc

Pa3pgen

Koaun4yecTBO 4acoB B

(3uaca B Hee110)

NPUMEPHOI Iporpamme

Koan4yecTBO 4acoB B
padoueii mporpamMmme

(4 yaca B He/1e110)

ParmonanbHblie ApoOu 23 30
KBazparHble KOpHU 19 25
KBanparusie ypaBHeHUs 22 30
Hepasencrsa 19 24
CreleHs ¢ IeIbIM ITI0Ka3aTeIEM. 11 13
OJeMEHThl CTATUCTHUKH.

[ToBTOpEHNE 8 14
UTOIrO 102 136

TemaTudeckoe NJIAaHUPOBAHUE C YYE€TOM AOIMOJHUTECJIBHOI0 Yaca 9 kiaacc

Pa3gen

KoaudyecTBO 4acoB B

(3uaca B Hefe110)

NPUMEPHOI Iporpamme

Koan4yecTBO 4acoB B
padoueii nporpamMmme

(4 yaca B HeJ1eJ110)
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CsaotictBa ¢ynkiuii. KBagpatuunas

23 29
byHKIHISA
YpaBHeHI/IHUI/I HEpPaBEHCTBA C OJIHOU 14 20
NepEMEHHOMN
VYpaBHEHUS U HEPABEHCTBA C IBYMS 18 24
NePEMEHHBIMH.
ApudmeTrnueckas U reoMeTpUyecKas 14 17
IpOrpeccusl.
DneMeHThl KOMOMHATOPUKH U TEOPUHU 15 17
BEPOSATHOCTEH
IToBTOpeHue 18 29
UTOIo 102 136

Pa3znen « 'eomerpus 7-9» - (2104)

IIpsimble u yrawl (20u)

YMeTh HaXOIUTh B

I'eomerpuueckue ¢purypsl. Touxa,
npsimMasi, I0ckocTb. OTpe3oK,
ayd. Yron. [Ipsamoit yromn, ocTpslid
U TYIION YTJIbl, Pa3BEPHYTHII
yroil. BeptukaibHbie 1 CMEXHBIE
yrisl. buccektpuca yria u ee
cBoiicTBO. CBOMCTBA YTJIOB C
napauIeJ]IbHBIMU U

NEPHEHANKYJIAPHBIMU CTOPOHAMU.

B3anMHoOe pacnonoxeHnue
IIPSIMBIX HA IJIOCKOCTH: Mapal-
JIEJIbHBIE U MTEPECEKAIOIINECS
npsimele. [leprieHIuKynspHbIE
npsiMele. Teopemsl 0 mapai-
JIENBHOCTH H
NEPHEHAUKYJIAPHOCTH IIPSIMBIX.
[lepnenaquKynsp U HaKJIOHHAS K
npsimoii. CepeIMHHBIM
NEPIEHANKYJISAP K OTPE3KY.

®opmyMpPOBATH U 10KA3bIBATH
TEOPEMBI, BEIPAXKAIOIINE CBOMCTBA
BEPTUKAIBHBIX U CMEKHBIX YTJIOB,

IIPSIMBIX, O €IMHCTBEHHOCTH I1ep-
MEHUKYIISpA K IPSIMOU, CBOKCTBE
MEPHEHANKYJIAPA U HAKIIOHHOM,
CBOMCTBaX OMCCEKTPUCHI yIiia U
CEpPEeIMHHOIO MEPIEeHIUKYISpa K
OTPE3KY.

Pemars 3a1a4u Ha TOCTPOCHHUE,
JI0OKa3aTeJIbCTBO U BHIYUCIICHMUS.

3a/1auu, IPOBOJUTH HEOOXOIMMBIE
JIOKa3aTeJIbHbIE PaCCyKICHHUS.

C YCJIOBHUECM 3a1a1Hu.

CBOICTBA U IMMPU3HAKH MTapaJlJICIIbHBIX

BI)I)ICJ'IHTI) B YCJIOBUHU 3aJa4X yCJIOBHC
" 3aKJIFOYCHHUC. OHI/Ipa}ICB Ha yCJIOBUC

CormnocTaBisATh MOTYYEHHBIN pe3yabTaT

pa3IMYHBIX UCTOYHHKAX
nH(popMaIno, HEOOXOIH-
MYIO JUISl pelIeHHs
MaTeMaTHIeCKHIX
npo0iieM, U MPEACTaBIATh
ee B MOHATHOU opme,
MOHUMATh U UCTIOIH30BaTh
MaTeMaTHYeCKHe CPE/ICTBA
HATJISTHOCTH (YEePTEkKH)
JUTSL WILTFOCTPAIIHH,
WHTEPIPETAINH.
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CBoiicTBa OMCCEKTPHCHI yriia U
CEPEeIMHHOTO MEePICHANKYIISIpa K
OTpPE3KY.

TpeyronbHuku (654.)

TpeyroybHUKA.
[TpstMOyTONBHBIE, OCTPOYTOJILHBIE
Y TYHOYTOJIbHBIE TPEYT OJIbHUKHU.
BeicoTa, Mmennana, buccexrpuca,
CpEIHss JIMHUS TPEYTOJIbHUKA.
PaBHOGe1peHHbIE U PABHOCTOPOH-
HUE TPEYroJIbHUKH; CBOMCTBA U
IPU3HAKU PABHOOEPEHHOTO
TPEYrOJIbHUKA.

[TpusHaku paBeHCTBa
TpPEyroJbHUKOB. [Ipu3Haku pa-
BEHCTBA IPSAMOYTOJIBHBIX TpE-
yroiabHUKOB. HepaBeHCTBO
TpeyroiabHuka. COOTHOIIEHUS
MEXJly CTOPOHAMU U yIilaMu
TpeyroiabHuka. Cymma yrioB Tpe-
yrosibHUKa. BHelHue yribl
TPEYroJIbHHUKA, TEOPEMA O
BHEIIIHEM YTJIE TPEYTOJIbHUKA.
Teopema ®aneca. [Tlomodue Tpe-
YTOJILHUKOB; KO UITHESHT
noao6wust. [IpuzHaku momoous
TPEYTOJIbHUKOB.

Teopema IIudaropa. Cunye,
KOCHHYC, TAHT€HC, KOTAaHI'€HC
OCTPOTO yrIjia MPSMOYTOJIBHOTO
TpeyrojabHUKa 1 yrioB oT 0 1o
180°; mpuBeneHue K OCTpOMy
yriy. Penienne npsMoyroiabHbIX
TpeyroiabHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO.
@opMyIIBl, CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAHT€HC, KOTAaHI'€HC
OJIHOTO M TOTO Xke yria. Pemenne
TPEYrOJIbHUKOB: TEOpEMA
KOCHHYCOB M TEOPEMA CUHYCOB.
3aMeuaTelbHbIE TOUKU
TPEYroJIbHUKA: TOUKHU IIepece-
YEHMsI CEPEIMHHBIX NIEPIIEH -
KYJISIpOB, OMCCEKTPHC, MEIUaH,
BBICOT M MX IPOAOJKEHUI

®opmyIMpOBaTH oInpeeseHus
MPSIMOYTOJIBHOTO, ~ OCTPOYT'OJIBHOIO,
TYIOYTOJIBHOTO,  PaBHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB;
BBICOTBI, MEJWaHbl, OWCCEKTPHUCHI,
cpenHei JIMHUU TPEYrOJIbHUKA;

pacmo3HaBaTh ¥ M300pakaThb UX Ha
YyepTekax U pUCYHKAX.
®opmyanpoBaTh oIpe/ieNIeHre
pPaBHBIX  TPEYroJILHUKOB. Dopmy-
JHMPOBATh U 10Ka3bIBATh TEOPEMBI O
NpU3HaKaX PaBEHCTBA TPEYrOJIbHUKOB.
OO0bACHAT, ¥ HLIIOCTPUPOBATH
HEpPaBEHCTBO TPEYTOJIbHHKA.
®opmyaupoBaTb U  JI0Ka3bIBaTh
TEOpPEeMBl O CBOMCTBaX M NpU3HAKaX
paBHOOEPEHHOTO TPEYroJbHUKA,
COOTHOUICHUSIX MEXIY CTOPOHAMH U
yIJIaMd TPEYTOJIbHUKA, CyMME YTJIOB

TPEYroJIbHUKA, BHEILIHEM yrie
TPEYroJIbHUKA, O CpEAHEH JIMHUU
TPEYroJIbHUKA.

®opMyIMpOBATH ONpe/eNICHNE
NOJOOHBIX TPEYTOJbHUKOB.
®opmyaupoBaTh W  J0Ka3bIBaTh
TEOpeMbl O MpPHU3HAKAX 10a00us
TPeyrojibHUKOB, Teopemy Daneca.
@opmMyaupoBaTh  ONpPEACICHHUS W
WIIOCTPUPOBATH TIOHATHS CHHYCA,
KOCHHYCa, TaHIeHCa W KOTaHTEHCa
0CTpOro yriia  OpsIMOYroJbHOTO
TpeyroipHUKa. BbIBOIMTH (HOpMyIIHI,
BBbIpaKaroIye byHKIMK yria
NPSIMOYTOJIBHOTO TPEYrOJbHHUKA Yepes3
ero CTOpoHbl. @opmyJHMpoBaTh U
nAoka3pIBaTh Teopemy [Ingaropa.
®opmyanpoBaTh oTpenieeHus
CHHYyca, KOCHHYyCa, TaHTEHCa, KO-
TaHreHca yrios ot 0 1o 180°.
BoiBoauTh (GOpMYIBI, BRIpaKArOIIAe
¢ynkuuu yrioB ot 0 mo 180° yepes
(GYHKIIUN OCTpPBIX YTJIOB.
®opmyIupoBaTh U Pa3bACHATH
OCHOBHOE TPUTOHOMETPHUYECKOE

YmMmenue BBLIBUTATH
TUIOTE3bl MpPU  PEUICHUH
y4eOHBIX 3a]a4, MOHUMATh
HEOO0XO0UMOCTh ux
MIPOBEPKHU.

Ymenue MIPUMEHSITh
WHIyKTHBHBIC u
JeTyKTUBHbIE CHOCOObI
pacCcyXIeHHi, BUJIETH
pa3nyYHbIe CTpaTeruu

peleHns 3a1a4.

YMeHHe CaMOCTOSTENBHO
CTaBUTH IIEJIH, BHIOMPATh U
CO37aBaTh AITOPUTMBI IS
pelieHus y4eOHBIX
MaTeMaTHYeCKuX  Ipoo-
eM.

YMeHune IUIAaHUPOBAaTh U
OCYIIECTBIIATh
JEATEeNLHOCTb, Ha-
NPaBJICHHYIO Ha pEIICHHE
3ama4y UCCIIeIOBATEIb-
CKOTO XapakTepa.
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TOXIecTBO. Ilo 3HaYeHHAM OIHOU
TPUTOHOMETPUYECKON (YHKIUH YTIia
BBIYHCJIATH 3HAYEHUS JIPYrux
TPUTOHOMETPUUECKUX (PYHKIHUNA ITOTO
yria.

®opmyaupoBaTh U /I0Ka3bIBaTh
TEOPEMBI CUHYCOB U KOCUHYCOB.
®opmyaupoBaTh U JI0Ka3bIBaTh
TEOPEMBl O TOYKaxX MepeceueHus
CEepPEAMHHBIX MEePIEHANKYISIPOB,
OMCCEeKTpUC, MEAMAH, BBICOT WU HUX
IIPOIOJIKEHUM.

HccaenoBathb CBOIICTBA TPEYroJibHUKA
c MMOMOLIBIO KOMITbIOTEPHBIX
IIporpamm.

Pemarsp 3a1a4n Ha MOCTpOEHUE,
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUS.
BoieasiTs B yCI0BUM 33/1a4M YCIOBUE
Y 3aKJIFOYEHUE.

MoaeanpoBaTh yCIOBUE 33a4U C
MMOMOIIBIO YEPTEKa WM PUCYHKA,
NPOBOAUTH JIONIOJHUTEINIbHBIE T1O-
CTpOEHHUsI B X0/ie penieHus. Onupasch
Ha JaHHbIE YCJIOBHS 3aJa4H, NPOBO-
AUTHh HEOOXOAMMBIE PACCYKICHUS.
HNuTepnperupoBarh 10J1y4EHHBIN
pEe3yJbTAaT U COMOCTABIATH €T0 C
YCIIOBHEM 3aJ]a4uH

YerpipéxyroabHuku (20y)

YeThlpexyroybHUK.
[TapamnenorpamM, TEOpEMBI O
CBOMCTBAaX CTOpPOH, YIVIOB U

TUaroHayiel mapaiienorpamMmma u
€ro MpU3HAKHU.

[IpsMoyronbHUK, TeopemMa O
paBEHCTBE JIMaroHaJen
MPSIMOYTOJIbHUKA.

Pom0, Teopema o cBoiicTBe
JUaroHaleH.
Ksanpar.

Tpamnenus, cpeaHss TUHUS
Tpanenuu; paBHoOeIpeHHas
Tpamnenus

@ opMyJIHPOBATH OTIpe/IeICHNUS
napajuieiorpaMma, TMpsSMOYTOJIbHUKA,
KBaJpara, pomoa, Tpamnenuu,

paBHOOEIPEHHOW M MPSIMOYTOJbHOU
Tpaneuuu, CpeaHel JTMHUM Tpareuuu;
pacmo3HaBaTh U H300pakaTh MX Ha
YepTekKax U PUCYHKAX.
®opMyJIMPOBATH U 10KA3bIBATH
TEOPEMBI O CBOMCTBAX U NMPU3HAKAX
napajuiesorpaMma, IpsiMOyroJIbHHKA,
KBajpara, poMOa, Tparemuu.
HccnenoBath CBONCTBA YETHI-
PEXYrOJIBHUKOB C TIOMOIIBIO
KOMIIBIOTEPHBIX POTPaMM.

Pemars, 3amaun  Ha TOCTPOCHHE,
JI0OKa3aTeNbCTBO M BBIUMCIICHHUS.
MopeaupoBaTh yCIOBHE 3aJaud €
NOMOUIBI0 YEpTEKa WIN PHUCYHKA,

NPOBOAUTH  JIONIOJIHUTEIIBHBIE  IIO-
CTPOCHHS B XOJI€ PEIICHUSI.

Boiaeasith Ha YepTexKe
KOH(pUTYypanuu, HEOoOXOaUMBbIe s

Ymenue BBIJIBUTATh
TUMOTE3bl TPU  PEUICHUH
y4eOHBIX 3a/1a4, TOHUMAaTh
HEOO0XOIUMOCTh 17
TIPOBEPKH.

Ymenue IIPUMEHSATD
WHIyKTHBHBIC u
JeTyKTUBHBIE CHIO0COOBI
paccyXIeHui, BUJIETH
pa3nyYHbIe CTpaTeruu

peleHus 3a1a4.

YMeHHe CaMOCTOSITEIBHO
CTaBUTh LI€JIH, BHIOUPATH U
CO3/1aBaTh AJITOPUTMBI 1JIs
peuieHus y4eOHBIX
MaTeMaTHYeCKuX  Mpoo-
JEeM.

YMeHHe IUIaHUPOBATH H
OCYILECTBIISATh
JESATENBHOCTD, Ha-
MIPaBJICHHYIO Ha peIIeHHE
3a/1a4 HCCIIEIOBATEIIb-
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MIPOBEICHUS 000CHOBaHUH
JIOTUYCCKUX MIaroB pCUICHUA.
NuTepnperupoBarh MOJTYy4YECHHBIN

pe3yjabTaT MW COIOCTAaBJIATHL C€ro C
YCJIOBUECM 3a1a49U

CKOTO XapakTepa.

MHuoroyroJabHukHu (10u)

MHOroyroyibHUK. Brinykisie
MHOTOYTOJIbHUKH.  [IpaBuiibHBIE
MHOroyrojibHuku. Teopema o
CyMMe yIJI0B BBIITYKJIOTO
MHOroyrojbHuka. Teopema o
cymme BHEIITHUX YIJI0B

BBIITYKJIOI'O MHOI'OYT'OJIbHUKA

PacnoznaBatsp MHOTOYTOJIbHUKH,
¢popmyaupoBarb  ompeineleHue U
NPUBOAUTH pUMEPBI
MHOT'OYTOJIbHUKOB.

@opmyaupoBaTh ¥ JI0Ka3bIBaTh
TEOpEeMy O CYMME YIJIOB BBIIYKJIOTO
MHOT'OYTOJIbHHUKA.

HccaenoBatnb CBOMCTBA MHOTO-
YTOJBHUKOB C TIOMOIIBIO KOMIIBIO-
TEPHBIX IIPOTPAMM.

Pemarp 3a7a4y Ha JTOKAa3aTelIbLCTBO U
BBIYHCIICHUA.

MopenupoBaTrh yCcIOBHE 3a7aud C
IIOMOIIBIO qepTexca N pncyHKa,

YMmenne BBIJIBUTATh
THIIOTE3bl TPH  PEHICHUU
y4eOHBIX 3a7a4, TOHUMATh
HEOOXOAUMOCTh ux
IIPOBEPKH.

Ymenue IIPUMEHSATD
VHIYKTHBHbBIE u
JIETyKTUBHBIE CII0COOBI
paccyXICHHIA, BUJICTh
pa3nu4yHbIe CTpaTeruu

pEIICHUS 3a/1a4.
YMeHue CcaMOCTOSTEIILHO
CTaBUTH 11U, BBIOUPATh U
cOo31aBaTh aJIFOpI/ITMLI JJIA

NPOBOAUTH JOTIOJTHUTEJIBHBIE | PEILICHUS yueOHBIX
IIOCTPOEHHUS B XOJI€ PELICHHUSI. MaTeMaTHYeCKuX  Mpoo-
HNHTepnipeTHpPOBATH IIOJIyYEHHBIN | JIEM.
pe3ysibTaT U COMOCTaBIATH €ro C | YMeHHMe IUIaHUPOBaTh M
YCIIOBHEM 337a4H OCYUIIECTBJISATh
JESITENIbHOCTb, Ha-
NPaBJICHHYIO Ha pEIICHHUE
3a1a4 HCCIIEN0BATEIb-
CKOT'O Xapakrepa.
OxpysKHOCTb M KpYT (20u)
OxpyxHOCTb U KpyT. LleHTp, ®opMyJIMPOBAThH ONIPEIEICHUS Ymenue BBIJIBUTaTh
pamuyc, nuametp. Jyra, xopna. MOHSITHUM, CBA3aHHBIX C OKPY)KHOCTBIO, | TMIIOTE3bl MpPH pEIICHUU

CekTop, cermeHT. LleHTpanbHbIi,
BIIMCAHHBIN yroJi, BeJIMYKHA
BIIMCAHHOTO yria. BzaumHuoe
pacrosIokeHue NpsMON U
OKPYKHOCTH, JIBYX OKPY>KHOCTEH.
KacarenbHas u cexymas K
OKPY’KHOCTH, UX CBOWCTBA.
Bnucannsie u OIHMCaHHBIE
MHOTOYTOJIbHUKU.  OKPYXHOCTb,
BIINCAHHAs B TPEYrOJbHUK, U OK-
PYXXHOCTb, OINHCAaHHas  OKOJIO
TPEYroJIbHUKA. Teopemsl 0
CyIIECTBOBAHHUH OKPY>KHOCTH,
BIIUCAHHOM B TpPEYTrOJIbHUK, U
OKPY’KHOCTH, OIHCAHHOW OKOJIO
TPEYTrOJIbHUKA.

LIEHTPAJIbHOTO U BIIMCAHHOTO YTJIOB,
CEKYIIIEH U KacaTeIbHOM K
OKPYXHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYXHOCTBIO.

®opmyMpoBaTh U  [10Ka3bIBaTh
TEOpEMBl O BIMCAHHBIX YIJIax, yriax,
CBSI3aHHBIX C OKPYKHOCTBIO.
M3o00paxkarb, pacno3HaBaTh U
ONMMUCbIBATb B3aMMHOC PACIIOJIOKCHHEC
IPSIMON U OKPY’KHOCTH.

HN3o0paxarb u  ¢opMyJaupoBaTh
OnpeAeIeHus BIIMCAHHBIX u
OIMMCaHHBIX MHOT'OYI'OJIbHUKOB n
TPEYTrOJIbHUKOB;

OKPY’KHOCTH, BIIMCAHHOH B Tpe-
YTOJIbHUK, U OKPY’KHOCTH, OIIMCAHHOU

y‘le6HBIX 3ajJa4, IOHUMAaThb

HEe00XO0INMOCTh 1504
IIPOBEPKH.

Ymenue IIPUMEHSATD
WHIyKTHBHBIC "
JIelyKTUBHbIE CoCco0BI
paccyXIeHHi, BUJIETH
pas3yInyHbIe CTpaTeruu

peuICHuA 3a1a4.

YMeHne caMOCTOSTEIBHO
CTaBHUTDh 1LICIIH, BLI6HpaTB u
CO31aBaThb aJITOPUTMBI IJIA

peuieHus y4eOHBIX
MaTeMaTHYeCKuX  Mpoo-
JEeM.

YmMmenne IJIAHUPOBATL U
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BrincanHble 1 OnMCaHHBIE
OKPY>KHOCTH IIPaBUIILHOTO

MHOT'OYTOJIbHUKA.

@opmysibl I BBIYHUCICHUSA
CTOPOHBI IIPaBUIILHOTO
MHOI'OYTOJIbHUKA, paguyca
OKPY’KHOCTH, BIIMCAaHHOU B
MPaBUWIbHBI MHOTOYTOJIbHUK; pa-
Juyca OKPYXHOCTH, OINHCAHHOU
OKOJIO  INPaBHJIBHOI'O  MHOIO-
YTOJIbHUKA

OKOJIO TPEYTOJIbHHKA.
®opmyIMpPOBATh U I0Ka3bIBATh
TEOPEMBI O BIIUCAHHOMN U OMTMCAHHOU
OKPY>KHOCTSIX TPEYTOJIbHUKA U
MHOT'OYTOJIbHHUKA.

HcceaenoBarh cBoiicTBa KOH(H-
rypaiui, CBSI3aHHBIX C OKPY>KHOCTBIO,
C IOMOIIBIO KOMIIBIOTEPHBIX
porpamm.

Pematp 3amaum  Ha OCTPOCHHE,
JIOKAa3aTeJIbCTBO U BBIYHCIIEHHUS.
MopaeanpoBaTh yCIOBUE 3alaud C
MOMOIIBI0 YepTeXka WIM PHUCYHKA,

NMPOBOIUTH  JIOTIOJHUTEIILHBIE — TIO-
CTPOCHUSI B XOJIC PEIICHUSI.

Boigensitb  Ha  ueprexxe  KOH(DU-
rypanyH, HEO00XOIMMbIC TSt
MIPOBEICHUS 000CHOBaHUH 70~
IMYCCKUX IIaroB pCuICHM.

HNHTepnpeTrnpoBaTh  MOJYYCHHBIN

pe3yjabTart MU COMOCTABJIATL C€ro C

YCJIOBUECM 3aa4un

OCYIIECTBIISATH
NeSTEIbHOCTD, Ha-
IPaBJICHHYIO Ha pEIICHHE
3a1a4 HCCIIEI0BATEb-
CKOT'O Xapakrepa.

I'eomeTpuyeckue npeodopazoBanusn (/0y)

[TonsiTre o paBeHCTBE QUTYD.

OO0BbsICHAT, ¥  WLIIOCTPUPOBATH

YMeHue IUIaHMPOBATH U

[TonsiTve nBUXKEHUS: OCEBas U HOHATUS PAaBEHCTBA (GUIyYp, MOJOOUS. | OCYLIECTBIATh
LEHTpajbHasi CUMMETpUH, napaji- | CTPOMTHL paBHbIE U CUMMETPUYHBIE | JESTEIBLHOCTD, Ha-
JeNbHBIN MepeHoc, MoBopoT. [1o- | ¢urypsl, BBINOJHATH NapajjielbHbIA | IPAaBICHHYIO Ha pELIeHHE
HATHE 0 1To100uu Guryp u IIEPEHOC U ITOBOPOT. 3a1a4 HCCIIEI0BATEIIb-
TOMOTETHUH HccaenoBarb CBOMCTBA JBHKEHHUM C | CKOTO XapakTepa.

ITOMOIIBI0 KOMITBIOTEPHBIX IIPOIPAMM.

BbINOJHATHL IPOEKTHI 110 TEMAM

reOMEeTPUUECKUX MpeoOpa3oBaHuil Ha

IIJIOCKOCTH

ITocTpoeHusi ¢ noMoLIbI0 HMPKYJISl M JIMHEHKHU (Su)

[TocTpoenus ¢ momonibio nupKyns | Pemars 3axaun Ha nocTpoeHue ¢ Ymenue BHJIETH
u JnHelHKd. OCHOBHBIE 331aUd HA | TOMOUIBIO IUPKYJIS U JTUHEHKH. MaTEMaTUYECKYIO 3aJa4yy B
IIOCTPOEHUE: JEICHUE OTPE3Ka HaxoauTh ycioBHs CyIIECTBOBAaHUS | KOHTEKCTE  MPOOJIEMHOM
II0TI0J1aM; IIOCTPOEHUE YTJIa, pELIeHUs, BBIIOJIHATh IOCTPOCHHUE | CUTYallUH B OPYTUx
PaBHOIO JaHHOMY; IIOCTPOCHUE TOYEK, HEOOXOAUMBIX Ul TIOCTPOEHUS | AUCLUILIMHAX, B
TpPEeYrojbHUKa IO TPEM CTOPOHAM; | HICKOMOM (UTYpBHI. OKPY’KarOIEeH KU3HU.
IIOCTPOEHUE NEPIEHANKYIIAPA K JokaspiBaTh, uYTO 1ocTpoceHHas | UMeTh 1mepBOHAYaIbHBIC

PSIMOM; TOCTPOEHUE
OMCCEKTPUCHI yIIIa; JAeTICHUE

OTpe3Ka Ha 7 PaBHBIX YacTei

durypa ymaoBICTBOPSET YCJIOBHSIM 3a-
naud (ompeaesiTb YHUCIO pPEIIeHUN
3aa4d NP KKIAOM BO3MOXKHOM
BBIOOPE TaHHBIX )

MpeACTaBICHUS 00 UIesax u
0 MeToJaX MaTeMaTHKH
KaK yHI/IBepcaJ'H)HOM SA3BIKE
HayKd U TEXHHUKH, Cpel-
CTBE MOJCITUPOBAHUS
SIBJIECHUI U IIPOLIECCOB.

H3mepenne reomeTpu4ecKuX BeJTUYHH (25u)
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JnuHa otpeska. [lmmHa jomMaHoM.
[IepumeTp MHOTOYTrOJIbHUKA.
PaccTositHue OT TOYKU 110 TIPSIMOM.
Paccrosinne MEXKTY
napajuieIbHbIMU IPSIMBIMH.
JnuHa OKPYXHOCTH, 4YHCIO I
JUTMHA JTYTH OKPYKHOCTH.
I'panycnas mepa yria,
COOTBETCTBUE MEXKY BEINUUHON
LEHTPAJIILHOTO YIJIAa U JUIMHOU
JyTU OKPY’KHOCTH.

[TonsaTue muomanu miIocKux
¢uryp. PaBHococTaBneHHbIE U
paBHoBenukue Gurypst. [Tnomanm
npsiMoyroJibHuKa. [Tnomanu
napajuiejgorpamma, TpeyrojibHHUKa
U Tparnenuu (OCHOBHbBIE
dbopmysibl). DopMyIIbl,
BBIPKAIOIINE TUIOIIA b
TPEYroJIbHUKA Yepe3 ABE CTOPOHBI
U yroJI MeXKy HUMH, Yepes
NEePUMETP U PauyC BIUCAHHOMN
OKpyXHOCTH; hopMmyia ['epoHa.
[1no1maas MHOTOYTOIbHUKA.
[nomane kpyra u momanb
cexktopa. COOTHOUIEHUE MEXIY
TUTONIAISIMH TTOTI00HBIX (pHUTYp

O0BsICHATL U WUIKCTPUPOBATH
MOHSTUE IEPUMETPA MHOTOYT'OJIbHHKA.
®opmyIMpOBaTH onpeneneHus
paccTosiHUS MEXly TOUKaMH, OT TOUKU
0 TPSIMOM, MEXIy NapajlyieIbHbIMU
PSIMBIMHU.

@®opMyIMPOBATh U OOBSACHATH
CBOMCTBA [UIMHBI, TI'PajyCHOH Mepbl
yria, IIomaau.

®opmyIMpOBaTH COOTBETCTBHUE
MEXy BEJIMYMHON LEHTPAIBHOIO yIila
U JUIMHOU yTY OKPY’KHOCTH.
O0BsICHATL U WUIKCTPUPOBATH
MOHSATHUSA PaBHOBEIUKHUX u
PaBHOCOCTABJICHHBIX (pUTYD.
BeiBoauTh  GopMynsl  TUTOIIanEH
MPSIMOYTOJIbHUKA, IapajuiesorpaMMma,
TPEYrojibHUKa M Tpaleluuu, a TaKKe
dopMyily, BBIPAXKAIOIIYI ILJIOLIAAb
TPEYroJIbHUKA 4Yepe3 JBE CTOPOHBI U
YroJl MEXJy HUMH, JUIMHY OKPYXHO-
CTH, TUIOLIAb Kpyra.

Haxoauth 1uiomaas MHOrOYroJbHUKA

pa3OueHreM Ha TPEYroJbHUKH U
YETHIPEXYTOJIbHUKH.

OO0bsicHATL ¥  WLIIOCTPUPOBATH
OTHOIIICHUE IUIomaAcy  IOoJoOHBIX
dburyp.

Pemiare 3ajaunm  Ha  BBIYHCICHHE

JMHEUHBIX BEJIMYMH, TPalyCHOM Mepbl
yria W IUIOIAJEH TpPEeyroJIbHUKOB,
YEThIPEXYTOJbHUKOB u
MHOT'OYT'OJIbHUKOB, JUTAHBI
OKPY)KHOCTM W  IUIOLIaJU  Kpyra.
Onupasich Ha JaHHBIE YCIIOBUS 3aj]auu,
HAXOAUTH BO3MO>XHOCTH IPUMEHEHUS
Heo0X0IUMBIX (hopMyIl, MpeoOpa3oBbI-
BaTh (POPMYJIBL.

Hcnoan3oBarh bopMyIbl JUTS
000CHOBaHHUS JI0Ka3aTeIbHbIX
pPacCyX)IE€HUI B XOJI€ PELICHUS.
HNurepnpernposBars MIOJIYYECHHBIN
pe3yibTaT U CONMOCTABJIATH €ro ¢
YCIIOBUEM 3a7auu

YmMmenue BUJETH
MaTEeMaTHYECKYIO 3a/1a4y B
KOHTEKCTE  MpOOJIEeMHOU
CUTYaIuu B IPYTUX
JTUCIUIUINHAX, B
OKpYKarOILEeH )KU3HHU.

HNmetry nepBoHavalbHbIE
MIPEICTABICHUS 00 HICIX U
0 MeToJax MaTeMaTUKu
KaK YHUBEPCAITHLHOM SI3BIKE
HAayKH U TEXHUKHU, Cpel-
CTBE MOJICTTUPOBAHUS
SIBJICHU U TPOIIECCOB

Koopaunarsi (10u4)

JlekapTOBBI KOOpIMHATHI HA
IJIOCKOCTH. Y PaBHEHHE MPSIMOM.
KoopauHatsl cepenHabl OTpe3Ka.
dopmylia pacCTOSIHUSA MEXKIY
JIBYMsI TOUKaMH TJIOCKOCTH.
YpaBHEHHE OKPYKHOCTH

OO0bsiCHATL ¥  WLIIOCTPUPOBATH
MIOHSTHE JEKapTOBOM CUCTEMBI
KOOpPJIMHAT.

BeiBoauTH " HCI0JIb30BaTh
GbopMynBI  KOOpPIWHAT  CEPEIUHBI

OTPC3Ka, PACCTOAHUA MCKAY ABYMA

Ymenune BHUIETH
MaTeMaTUYECKYIO 3a/1auy B
KOHTEKCTE  MPOOJIEMHOM
CUTYyaIu B IPYrux
JTUCITUTITNHAX, B
OKpYKarolleH )KU3HMU.
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TOYKaAMHM  IIJIOCKOCTH,
IIPSIMOM U OKPYKHOCTH.
BbINOJHATL NPOEKTBI 1O  TeMaMm
HCIIOJIb30BaHUs KOOPJAMHATHOTO
METOJa IpU pEUICHHM 3aJad  Ha
BBIYMCIICHHS U I0KA3aTENIbCTBA

ypaBHEHUS

Hmerp nepBOHAYaJIbHbBIC
OpCACTaBICHUA 06 naeiax u
0 MeToJax MaTeMaTUKu
KaK YHMBEPCAJIbHOM SI3BIKE
HAayKH U TEXHUKHU, Cpel-
CTBE MOJCIIUPOBAHUS
SIBJICHUN U IPOIIECCOB

BekTopsl (10u)

Bekrop. Jlnnna (Momysh)
BEKTOpa. PaBEeHCTBO BEKTOPOB.
KounnuHeapHble BEKTOPBI.
Koopaunats! BexkTopa. YM-
HOXKEHME BEKTOpa Ha YUCIIo,
CyMMa BEKTOPOB, Pa3JI0KEHHUE
BEKTOpa I10 IByM HEKOJUIMHEap-
HBIM BEKTOpaM. YTOJI MEXKIY
BekTopamu. CKajsipHoe
IIPOU3BE/IEHUE BEKTOP

@opmMyaupoBaTh ONpPEACICHHUS |
WUTIOCTPUPOBATh TOHSATHS BEKTOPA,
JUTUHBI (Moyns) BEKTOpA,
KOJUIMHEAPHBIX ~ BEKTOPOB, PaBHBIX
BEKTOPOB.

BoruncasaTs JUIMHY U KOOPIUHATHI
BEKTOpA.

HaxoauTthb yroia MexXay BEKTOPaMH.
BbINoHATH Oniepanuy Hajl BeK-
TOPaMHU.

BbINOJHATH TPOEKTHI MO  TEMam
WCIIOJIb30BAaHUSI BEKTOPHOTO METOJa
NPU PEIICHUH 33/1a4 Ha BBIYUCICHUS U
JI0Ka3aTeIbCTBA

YMenue 1noHUMaTh U
KCII0Ib30BaTh

MaTeMaTUYeCKUe CpeliCTBa
HarJISIAHOCTH.

Ymenue MIPUMEHSITh
WHTYKTUBHbBIC u
JeTyKTUBHBIE CHOCOObI
pacCcyXIeHHi, BUJIETH
pa3nyHbIe CTpaTeruu

peleHus 3a1a4.
YMeHHe TUTaHUPOBATh H
OCYIIECTBIISITh
JeSITeNIbHOCTb, Ha-
NPaBJICHHYIO Ha pEIICHHE
3a1a4y HCCIIeIOBATENb-
CKOT'O XapakTepa;

DJIeMeHTbI JIOTHKH ( Su)

Onpenenenrie. AKCMOMBI U
Teopemsl. JloKa3aTeabCTBO.
Jloka3zaTtenbCcTBO OT MPOTUBHOTIO.
Teopema, obpatHas nannoi. [1pu-
Mep U KOHTPIIPUMED

BocnpousBoauts (bopMynHUpOBKH
OIIpeIeNICHUN; KOHCTPYMPOBATh
HECJIOKHBIE OIIPENEICHUS] CaMOCTOsI-
TenbHO. BocnpousBoauts (opmynu-
POBKM M JI0OKa3aTelIbCTBA HM3YYEHHBIX
TEOpeM, MNPOBOAUTH  HECIOXKHbBIE
JI0Ka3aTeNnbCTBa CaMOCTOSITENIBHO,
CChLIATBCH B XOJ€ OOOCHOBaHWH Ha
OIIPEEIIEHNUS, TEOPEMBI, AKCHOMBI

YMmenue  1noHMMaTh U
UCIIOJIb30BaTh

MaTeMaTUYECKUEe CpelCTBa
HArJSTHOCTH.

Ymenue IIPUMEHSATD
WHTYKTUBHBIE u
J€AYKTUBHBIE CHIOCOOBI
paccyXIeHui, BUJIETH
pa3nuyHbIe CTpaTeruu

peIICHuUS 3a/1a4.
YMeHune TUIAaHUPOBATh W
OCYIIECTBIISATh
ACATCIIbHOCTD, Ha-
NPaBJICHHYIO Ha peIICHUE
3a1a4 UCCIIeIOBATEITh-
CKOTO XapakTepa;

Pe3eps Bpemenn (10u)
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7. Y4eOHO-MeTOAMYECKOe U MATEPHAILHO-TEXHUYECKoe o0ecnevyeHue 00pa3oBaTeIbHOM
AeATeIbHOCTH
1.HopmatuBHbIE nOKyMeHTHI: [IpuMmepHass mporpaMma OCHOBHOTO OOIIEro oOpa3oBaHUS TIO

MaTeMaTuKe.
2.YyeOHuk o Mmaremaruke it 5 kiracca H. 5. Bunenkna«MaremaTtuka 5».
3.Hayunas, Hay4HO-TIOMyJIsIpHAs, HICTOpUYECKas JTUTepaTypa.
4.CrpaBouHble TOCOOHS (SHIMKIIONIENH, CIIOBAPH, CIIPABOYHUKHU IO
MaTeMaTUKe U T.I1.).

6.MudopmannoHHbIe CpecTBa

*  MynbpTUMenuiiHbIE 00yYalole MporpaMmbl U 3JEKTPOHHBIE Y4eOHbIE U3/IaHUS 110 OCHOB-
HBIM pa3jiesiaM Kypca MaTeMaTHKU.

*  DrexkTpoHHas 0a3a NaHHBIX I CO3JAHMS TEMAaTHYECKUX U UTOTOBBIX Pa3HOYPOBHEBBIX Tpe-
HUPOBOYHBIX W TPOBEPOYHBIX MATEPHUAJIOB JUIsl OpraHU3aluy (POHTATBHON W WHIWUBUIY-
aJIbHOM paboTHI.

7. TexHuueckue cpeacTBa 00ydeHus
e MynbTUMEIUNHBIA KOMIIBIOTED.

e MynbTUMEIUNUHBIIIPOEKTOP.

e  DKpaH HaBECHOM.

8. YuebHo-TIpakTHUeCcKoe U yueOHO-TabopaTopHOe 000pyI0BaHUE

e Jlocka MarHuTHasl.

e KOMIUIEKT 4epTEKHBIX HHCTPYMEHTOB (KJIACCHBIX M PA3JaTOYHbIX): IMHEHKA, TPAHCIIOPTHD,
yronbHuK (30°, 60°, 90°), yronbauk (45°, 90°), HUPKYIIb.

o KOMIUIEKTBI IUIAHUMETPUICCKUX M CTEPEOMETPUUYCCKUX Tell (ICMOHCTPAIlMOHHBIX U
pa3IaToOYHbIX).

e KomrutekT st MoaenupoBaHus (IBeTHas Oymara, KapToOH, KallbKa, KJICH, HOXXHUIIBI,

TUTACTUIIUH).
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8. Ilnanupyemble pe3y/jbTaThl H3yYeHHUS NMpeIMeTa
BbinycKHUK HayuuTcest B 5-6 kiaccax (IJ1sl MCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU U

odecre4yeHUs1 BO3MOKHOCTH YCIIELIHOT0 MPOA0JIKeHs1 00pa3oBaHus HA 02a30BOM YPOBHe)

e OnepupoBaTh Ha 6a30BOM YPOBHE ! NOHATHMSMHU: MHOXECTBO, IE€MEHT MHOMKECTBA,
MOJIMHO>KECTBO, MPUHAIICKHOCTB;

® 3a7aBaTh MHOXECTBA MEPEUUCIICHUEM UX 3JIEMEHTOB;

¢ HaxXOIUTb IICPCCCUCHUC, OGLGI[I/IHCHI/IG, IIOAMHOKECTBO B HpOCTGI;'IHlPIX CUTyalludX.

B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® pacno3HaBaTh JIOTMUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS.
Yucaa
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSAMH: HATYpadbHOE YHUCIO, IIEJIOC YHUCIIO,

OOBIKHOBEHHAS I[p06b, ACCATUYHAsA I[p06b, CMCIIAHHOC YUCJIO, PAlIMOHAJIBHOC YUCIIO,

® JICIIOJIB30BaTh CBOMCTBA YHCEIl U IIpaBujia ﬂeﬁCTBHﬁ C paorOHAJIbHBIMU 4YUCIIaMU IIpH

BBIITIOJTHEHUHN BBIHHCHGHHﬁ;

® LCIOJI30BaTh MPU3HAKKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN U

PCIICHHMU HECIOXKHBIX 3a1a4,
® BLIINOJHATE OKPYIJTICHUC pallMOHAJIBHBIX YHUCCJII B COOTBETCTBUU C IIpaBUJIaMU;
® CpaBHHBAThb pallMOHAJIBHBIC YHUCJIA.

B noBcerHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

¢ OLCHUBATBH PE3YJIbTATHI BBIUMCIICHUH IIpU pCHICHUHN MPAKTUYCCKHUX 3a4aY;
® BLIINNOJHATE CPABHCHUC YK CCII B PCAJIBHBIX CUTYallUAX;

® COCTAaBJIATH YHUCIIOBBIC BBIPAKCHUSA IIPpU PCIICHHUU IIPAKTHYCCKUX 3a4a4 W 3adad U3

JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH
e [IpencraBusTh JaHHBIC B BUJE TaOJIHII, TUArpamm,
e yuTaTh HHPOPMAIIUIO, IPEJCTABICHHYIO B BUE TAOJIUIIbI, THATPAMMBI.

TexcToBbBIE 3a70a4N

1 351ech u manee — pacro3HaBaTh KOHKPETHBIE TPUMEPHI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U NPOCTEUIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
00II1e TOHSTHS.
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e Pemrate HECIIOKHBIC CIOKETHEIC 3aaa4d pa3HbIX THIIOB Ha BCC apI/I(i)MeTI/I‘IeCKI/Ie

JIEHCTBHS,

® CTPOUTH MOJEJb YCIOBHS 331auu (B BUIE TAOIUIIBI, CXEMbI, PUCYHKA), B KOTOPOW JaHBI

3HaA4YCHUA IBYX M3 TPEX B3aUMOCBA3aAHHBIX BCIIMYKH, C LICJIBIO IIOMCKA PCHICHUSA 3aa4u;

¢ OCYHCCTBIIATH CIIoco0 Iomucka peliCHud 3aa4r, B KOTOPOM PACCYKACHUC CTPOUTCA OT

yCIIOBHA K TPeOOBAHUIO MII OT TPEOOBaHMS K YCIIOBHIO;
® COCTaBIIATH IUIAH PEIICHNUS 3a/1a4H;
® BBIJCIATH TAlbl PEIICHUS 3a/1a4H;

® HWHTCPIPETUPOBATE BBIYMCIIHUTCIBHBIC PE3YJIBTAThl B 3aAa4€, HCCICAO0BATH IMOJTYYCHHOC

pelICHUE 3a/1a4H;

® 3HAaTb Pa3jIn4duc CKOpOCTCfI 00BeKTa B cTOAYEH BOAC, IMPOTHUB TCUYCHHUA U IIO0 TCUCHHUIO

peKu;

® pemarh 3a7a4y Ha HAXO0XKJICHUE YaCTH YKCJIa U YHUCIIA 110 €T0 YaCTH;

e pemiaTh 3a7aydl Pa3HbIX THMOB (Ha paboTy, HAa MOKYIKH, HA JBHXKCHHE), CBSI3BIBAIOIINX
TPU BEJIUYMHBI, BBIICIATH 3TH BEJIMYMHBI U OTHOLICHUS MEXKY HUMU;

® HAaxOJWUTh NIPOLEHT OT YHUCIA, YHUCIO II0 IPOLEHTY OT HEro, HaXOAUTh IPOLEHTHOE
OTHOILIEHHWE [IBYX 4YHCEJ, HAXOAUTh IIPOLICHTHOE CHUKEHHWE WM INPOLEHTHOE IIOBBIIICHUE
BEIINYUHBI,

® pPCIaTh HCCIIOKHBIC JIOTUYCCKUC 3a1a4Yr MCTOOOM paCCY)KHGHHﬁ.

B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHUH IPYTUX NMPeAMETOB:

® BBIJBUTaTh TUIIOTE3BI O BOBMOXKHBIX TMPEICTHHBIX 3HAYCHUX NCKOMBIX BEJIMYMH B 33/a4e
(enaTh NPUKUAKY)
Haruasinnas reomerpus
I'eomeTpuueckue Gpurypsi

e OmnepupoBarh Ha 06a30BOM ypOBHE MOHATHSAMHU: (GUTypa, TOUKa, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroji, MHOTOYTOJBHHK, TPEYTOJbHUK W YETHIPEXYrOJIbHHUK, MPSIMOYTOJBHUK U KBaJpaT,
OKPY)KHOCTh W KpYT, TNPSMOYTOJBHBIA Mapajienenunen, kyoO, map. M3o0paxars u3ydaembie
(GUrypBl OT PYKH M C TIOMOIIBIO JIMHEHKH U IIUPKYIIS.

B noBcegHeBHOI )KM3HM M IPU U3YUYEHHH APYTHX NPeEAMETOB:

® periaTh NPaKTHYECKUE 3a/1a41 C TPUMEHEHUEM MTPOCTEUIIINX CBOUCTB (GUTyp.

I/I3Mepe}mﬂ MU BBIYUCJICHUA
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® BBINOJHATh U3MEPECHUE JUIMH, PACCTOSIHUM, BEIMYMH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB
JUIsL A3MEPEHUN JJIUH U YIJIOB;

® BBIYUCIIATH ILIOWAAH NIPSMOYTOJIbHUKOB.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

® BBUUCIITH PACCTOSHMS HAa MECTHOCTM B CTaHAAPTHBIX CUTyalMsAX, IUIOLAAN
NpAMOYTOJIBHUKOB;

® BBIIOJHATh NPOCTEHIINE MOCTPOCHUS W H3MEPEHUS Ha MECTHOCTH, HEOOXOIMMbIE B
peanbHOU KU3HU.
Hcropusi MaTeMaTHKH

¢ OINUCBIBATH OTHACJIBHBIC BbIAAKOIINUECCA PE3YyJIbTAThl, IMOJYYCHHLIC B XOIC pPa3BUTUA
MaTEMaTUKHU KaK HayKH;

® 3HATh IMPUMCPBI MATEMATUYCCKUX OTKpLITI/Iﬁ U UX aBTOPOB, B CBA3U C OTEYECTBECHHON M
BCEMHUPHOMN UCTOPUEH.
BbInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYHTHCHA B 5-6 Ki1accax (s odecneyeHust
BO3MO’KHOCTH YCIIEIIHOT0 MPOAOJIKEeHUs 00pa3oBaHusi HA 0230BOM H YIJIy0JIeCHHOM YPOBHSX)
DJIeMeHThI TeOPMHU MHOKECTB M1 MATEeMaTH4eCKO JIOTUKH

L4 OI’ZEPMPOGCIWZbZ NOHAMUAMU. MHOIHCECNB0, XAPAKMEPUCMUKU MHONHceCcmeda, IJ1EeMEHM
MHODJICECMEa, NYyCmoe, KOHeYHOoe U OECKOHeUHOe MHOICECE0, NOOMHOICECBO, NPUHAOTIEICHOCHb,

® onpeodeniamov NPUHAONEHCHOCb DJIEMEHMA MHONACECMEBY, 00bEOUHEHUIO U NepeceyeHuio

MHOIHCECMEB, 3a0a8amMb MHONCECMB0 C NOMOUWBIO nepevduUciienHusl 31€EMEeRNn o6, C106€CHOC0 ONUCAHUAL.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  PACNO3HABAMb JIOCUHECKU HEKOPPEKMHbLE 8blCKA3bIAHUSL,

® CMpoUmMb YenouKU YMO3aKI0OUeHUll HA OCHO8E UCNONb308AHUS NPABUTL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPATbHOE YUCIO, MHONMCECHMBO HAMYPAIbHLIX YUCE],
yenoe 4ucio, MHOMCECMB0O YenblX yucel, 00bIKHOBeHHAsI OpoOb, decamuyHas Opobb, cCMeuwanHoe
YUCO,  PAYUOHATbHOE  HYUCIO,  MHONCECMBO  DAYUOHANbHBIX  YUCell,  2eOMEempPUdecKas

unmepnpemayust HamypajibHblX, Yejlblx, payuOHAJIbHbLX,
L4 NOHUMAMb U OOBACHAMb CMBLCT I’lOS’uL;uOHHOlZ 3anucu HamypajlbHo2c0 4ucia,

L4 6bINOJIHAMb 6bIYUCTIEHUA, 6 MOM Hucie C UCNOIb308AHUEM NPpUEMOB PAUUOHATbHbIX

6’bl'~tuC]Z€HulZ, 000CHOBbIBAMD ancopummbsl 6blNOJIHEHUA 0eﬁcm6uﬁ;

2 351ech U Jlajiee — 3HATh ONPEJIENCHUE IOHATHS, YMETh MOSICHATh M0 CMBIC]I, YMETh MCIO0JIb30BaTh MOHATHE U €0
CBOWCTBA NPH MTPOBEACHUH PACCYKICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1ad.
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® ucnonvzosamv npusHaku oenumocmu wa 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npoussedeHuUs Yuceil npu blNOJHEHUU BbIYUCIEHUL U pelleHuu 3a0ay, 000CHO8blI8aAMb NPUSHAKU

oenumocmu,
®  GbINONHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCTbIO,
®  Ynopsaodouusams YUCIA, 3aNUCAHHbBLE 8 BUOE 0ObIKHOBEHHBIX U OeCAMUUHBIX OpObel;
e naxooums HO/[ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0a, .

L4 onepupoeambsv NOHAMUEM Mody/zb uucua, ceomempuvecKkas uHmepnpemayus MO@)/JZ}Z

qucida.

B noBceiHeBHO KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABUIA NPUOIUNCEHHBIX BbIYUCTEHUL NPU PeuleHUY NPAKMUYeCKUX 3a0ay U
peuieHuly 3a0a4 Opy2ux yueOHvIX npeomemos;

®  BLINOAHAMb CPABHEHUE Pe3VIbMAMO8 GbIUUCIEHUL NPU peuleHUU NPAKmu4eckux 3a0ad,
8 MOM YUCTEe NPUOTUNCEHHBIX BbIUUCTEHUT,

®  COCMasuAmb YUCIOBble BBIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMUYECKUX 3a0a4 U 3a0ay u3 Opyaux y4eOHulx npeomemos.
YpaBHeHUs] 1 HEPABEHCTBA

o  Onepuposams NOHAMUAMU: PABEHCMBO, UYUCI0B0E DABEHCMEO, VPABHEHUe, KOPEHb
VPABHEHUsl, peuleHue YPAGHEHUs, YUCTI080€ HEPABEHCMBO.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

o Onepuposamv nousmusmMuU: cmondyamsie u Kpy2osvle Ouazpammosl, mabiuybl OAHHbIX,

cpeodnee apugmemuueckoe,

®  u3sIeKamv, UHGOpMAYUI, NPEOCMABIEHHYI0 8 MAOIUYax, Ha OUASPAMMAX;

® cocmaenams mabauybl, CMPOUmMs OUASPAMMbL HA OCHO8E OAHHbIX.
B noBceHeBHOI :KM3HHM M NIPH U3YYeHUH APYIUX NPeAMETOB:

®  u3BNEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA306bI6AMb UHDOPMAYUIO, NPEOCNABLEHHYIO
6 MAbIUYax U Ha OUALPAMMAX, OMPAIHCAIOWYIO CEOUCMBA U XAPAKMEPUCMUKYU PEATIbHBIX NPOYECCO8

U A6NeHU.

TexcToBbBIE 3a71a4N
e  Pewams npocmole u CI0XHCHbIE 3A0aYlU PA3HBIX MUNOS, A MAKN’CE 3A0a4lU NOBLIUEHHOU

mpyoHOCmU,
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®  UCNONL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCHO8 CILONCHLIX 3a0ay O0/is
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,
®  3HAmMb U NPUMEHAMb 00a cNOcoba NOUCKA peuleHus 3a0ay (0m mpedosaHus K yCio8uio

U om yciosus Kk mpebo8anuio);
®  MO0enUposams paccyicoeHus npu NOUCKe peueHus 3a0ayd ¢ NOMowblo cpag-cxemol,
®  guIdenAMb SMANblL peuleHUs 3a0aull U COOePAICAHUe KAXCO020 SIMand;

®  UHMeEpPnpemMupo8ams  GLIYUCIUMENbHbIE —pe3yabmamsl 8 3adave,  UCCIe008aANb
HOJLYYeHHOEe pelleHue 3a0a4u,

®  QHANUBUPOBAMb BCEBO3MOIICHbIE CUMYAYULU B3AUMHO20 PACNOJIONCEHUSL O8YX 00BbEKMOs
U UBMEHEeHUe UX XapaxKmepucmuk Npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMmOosHue)
npu peuteHuu 3a0ad Ha O08UdNCEeHUe 08YX 00bEeKmMo8 KAk 6 OOHOM, MAaK U 6 NPOMUBONOLONHCHBIX
HANpaeieHusx;

®  UCCIe008amMb BCEBO3MOINICHbIE CUMYAYUU NPpU peuleHul 3a0a4 Ha O0BUJICEHUe No peke,
paccmampusams pasHvle CUCMeMbl OMCUema,

®  pewamos pa3H005pa3Hbl€ 3a0a4u «Ha yacmuy,

®  pewams U 060CHOBLIBAMD C80€ peuleHUe 3a0al (8bl0eNamb MameMamuyecKyro 0CHO8Y)
HA HAX0JCOeHUe YaCmu YUCLA U YUCAA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbICAd OpoouL;

®  0co3HaABamv U 00BACHAMb UOESHMUYHOCMb 3A0a4 PA3HLIX MUNO0S, CEA3bL8AIOWUX MPU
senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE);, BblOeNsiMb MU GeNUUUHbL U OMHOUWEHUS.
MedHcOy HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ay, KOHCMPYUposamv coOCmEeHHble 3a0adu
VKA3AHHBIX MUNOB.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPeIMETOB:

®  gbloenAmMb NpU peuleHuu 3a0a4 Xapakmepucmuku paccmMampueaemol 8 3adaue
cumyayuu, OMIuUYHble OM PeanrbHbIX (me, 0m KOMOpblX aOCMpacupo8aiuch), KOHCMpYyuposams
HO8ble CUmMyayuu ¢ Y4emom IMux Xapakmepucmux, 6 YACMHOCMU, NPU peuleHuu 3a0aq Ha
KOHYEeHMpayuu, y4uumléams NJIOMHOCHb 8eecmad;

®  pewams U KOHCMPYUPOBAMsb 3a0a4u HA OCHOBE PACCMOMPEHUSL PEAibHbIX CUMYayull, 6
KOMOPbIX He MpeOyemcst MOYHbLU 8bIUUCTUMENbHBLIL Pe3YIbman;

®  pewams 3a0ayu Ha 0BUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCIEMbL OMCYemd.
Harnsanas reomerpust
I'eomerpnueckue Gurypsl

o 3zenexams, uUHmMepnpemuposams U npeodpazosvieamsv  UH@GoOpmMayulo - 0
2eoMempudeckux Gueypax, npeoCmasieHHy0 Ha Yepmextcax;
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®  uzo00Opadxcamv uzyyaemvie Queypbl Oom pYKU U C HNOMOWDBIO KOMHBIOMEPHLIX

UHCMPYMEHMO8.

H3mepeHusi U BbIYUCTEHUS

®  GLINOIHAMb USMEPEHUE ONUH, PACCMOSHUL, BEIUYUH Y208, C NOMOUBIO UHCIMPYMEHMO8
OJ151 UsMepeHUll OUH U Y2l08;

®  BGLIUUCTAMDL  NAOWAOU  NPAMOY2ONLHUKOS, KBAOPAMmMo8, 00beMbl NPAMOY2ONbHbIX
napasnnenenuneoos, Kyoos.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  GLIUUCTAMb PACCMOSHUSA HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAyusix, Niowaou
YUACMKO8 NPAMOY2016HOU (opMbl, 00beMbl KOMHAM,

o BbINOIHAMb NpOCMeluue NOCMPOEHUs. HA MeCMHOCMU, HeobXooumblie 8 peanbHOu
JHCU3HU,

L4 oyeHusambvp pasmepsvl peajlbHblx 00vexmos OKpyotrcarneco mupda.

I/ICTOPI/IH MaTEeMaTuUKH
L4 Xapakmepu306amb 6KIIA0 6blaal01/l/ﬂ/tx0}l mamemamuKkoe 6 pazeumue mamemamuku u

UHBIX HAYUHBIX obacmel.

BoinyckHuk Hay4yurtcs B 7-9 kiaccax (/151 MCIIOJIb30BAHUS B OBCETHEBHOM KU3HM U
ol0ecrneyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOAO0JIKeHUsI 00pa30BaHus HA 02a30BOM YPOBHeE)
DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHYEeCKOM JIOTHKH

e OnepupoBaTh Ha 0Ga30BOM YpOBHE ° TOHATHSMU: MHOXECTBO, JJIEMEHT MHOMKECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

®  337aBaTh MHOYKECTBA MEPEUYHUCICHUEM HX 3JIEMEHTOB;

® HaxOJUTh MepecedeHne, 00beAMHEHUE, TTOJIMHOXKECTBO B IPOCTEHUIITUX CUTYAIUAX;

e omnepupoBaTh Ha 0a30BOM YpPOBHE HOHSTHUSIMM: OIpEICIICHHUE, aKCHOMa, TeopeMa,

JA0Ka3aTCIbCTBO,

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JUJIS OATBEPKIACHUS CBOUX BbICKA3bIBAHMIA.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:
®  CIIOJIb30BaTh Tpaduyeckoe TMpeACTaBIEHUE MHOXKECTB [JIsl OMHCAHMS pPEabHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1ad IPYTUX YU4eOHbBIX MPEAMETOB.

Yucaa

3 351ech 1 anee — pacro3HaBaTh KOHKPETHbIE IPUMEPbI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEJECIICHUEM U IPOCTEHINUMU CBOWCTBAMHU NOHATUH, KOHKPETU3UPOBATh IIPUMEPaAMU
00II1e TOHSTHS.
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e OmepupoBaTh Ha 0a30BOM YPOBHE IMOHATHUSAMH: HATypaJlbHOE YHCIIO, IIEJIOC YHCIIO,
OOBIKHOBEHHas1 JIpoOb, JACCATHYHAs JpoOb, CMENIaHHas JApoOb, paIMOHAIBHOE YHCIIO,

apru(MeTHUECKUI KBaIPaTHBIM KOPEHB;
®  HCIIOJIB30BATH CBOMCTBA YMCEJ U IIPABWJIA ICHCTBUN IIPH BBIIIOJHEHUH BBIYMCICHUMN;

®  JCIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIIOIHEHUH BBIYUCICHUHN U

PCIICHUN HCCJIOKHBIX 3a1a4,
L4 BBIIIOJIHATD OKPYIJICHUC pallMOHAJIBHBIX YU CCJI B COOTBECTCTBUU C IIPpABUJIAMU;
L4 OLCHUBATb 3HAYCHUC KBAAPATHOI'O KOPHA U3 IOJIOKUTCIIBHOI'O LCJIOIr0 YUCia,
L4 paciio3HaBaTh pallMOHAJIBHBIC 1 HPPALIMOHAJIBHBIC YK ClIa;
L4 CpaBHHUBATL YHUCJIA.

B noBceqHeBHOM KH3HHU U IpU U3YYCHUH NPYIrUX NPEAMETOB:

L4 OLCHUBATL PC3YyJILTAThI BEIUHMCIICHUH IIpU pCHICHUU MPAKTUYCCKUX 3ada4;
L4 BBIIIOJIHATh CPABHCHHUE YUCCIT B PCAJIbHBIX CUTYAIlUAX

L4 COCTaBJIAATh YHCJIOBLIC BBLIPAKCHHUA IIPU PCHICHHU IIPAKTHUYCCKUX 3adad M 3aJa4 U3

JIPYTUX y4eOHBIX MIPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA
e BBIMONHATE HECNOXHBIE MpeoOpa3oBaHUs Ul BBIYHUCICHUS 3HAYEHUH YHCIOBBIX
BBIPQXEHHM, COJEpXKAIMX CTENEeHW C HaTypalbHBIM IIOKa3aTeleM, CTENeHH C LENbIM

OTpULATCIIbHBIM ITOKA3aTCIICM;

L4 BBITIOJIHATE HECJIOXHBIC npeo6pa30BaHI/I$1 OCIJIBIX BBIpa)KeHPIﬁZ PaCKpbIBATb CKO6KI/I,

IPUBOJIUTH MOAOOHBIE CIIaraeMble;

L4 HCIIOJB30BaTh (bOpMy.]'IBI COKpPAIICHHOI'0 YMHOKCHHA (KBaI[paT CYMMBI, KBaApar

Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAXKEHUH;

® BBLIOJHATH HECIOXKHBIE MpPeoOpa3oBaHUs  JIPOOHO-TMHEMHBIX  BBIPAKEHUH U

BLIpa)KCHI/Iﬁ C KBaIpaTHBIMH KOPHSAMU.

B noBceqHeBHOI KU3HM U MIPH M3Yy4YEeHHUU JAPYTUX NPeIMeETOB:
®  TIOHMMAaTh CMBICII 3aMKCH YKCIIa B CTAHAAPTHOM BH/JIE;

L OIICpHUpOBaATH HaA 0azoBOM YPOBHE IMOHATHUEM «CTaHJAAPTHAA 3allMCh YUCIIa».
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YpaBHeHUsS M HEpaBEeHCTBA

e OmnepupoBarb Ha 0a30BOM YPOBHE MOHATUSMHU: DPABEHCTBO, YHMCIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPECHb YPABHEHUs, PCEIICHUE YpPAaBHEHMS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHnEe HEPABEHCTBA;

®  [IPOBEPATH CHPABEIINBOCTh YHUCIOBBIX PAaBEHCTB U HEPABEHCTB;

®  pelaTh JIMHEWHBIC HEPABEHCTBA U HECII0KHBIE HEPABEHCTBA, CBOAAIIUECS K JIMHEHHBIM;

®  pelarb CUCTEMbI HECIOKHBIX JTMHEWHBIX YPaBHEHUN, HEPABEHCTB;

®  IIPOBEPSATH, SABIACTCS JIM JAHHOE YHCIIO PELICHUEM YPaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJpaTHBIC YpaBHEHUS 1O (OpMYIie KOPHEH KBapaTHOTO YpaBHEHHS,

e  U300paXkaTh PEIICHUS] HEPABEHCTB U UX CHCTEM Ha YMUCJIOBOU MPSIMOMU.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NMPEIMETOB:

o COCTaBJIAATh W PCIIATH JIMHEHHBIC YpaBHCHHUA IIpHU PCIICHHUU 3aJiad, BO3HUKAIOIIMNX B

APYyrux y‘le6HbIX npeamMcETax.

DOyHKIUHA

e Haxonuth 3HaueHHE (QYHKIMU 1O 33AHHOMY 3HAUCHHUIO apTyMEHTA;

® HaxoJuTh 3HAUEHUE ApPryMEHTa MO 33JaHHOMY 3HAYEHHIO (DYHKUHMU B HECJIOXKHBIX
CUTYaIHsX;

®  ONpeleNiTh IOJIOKEHHE TOYKM [0 €€ KOOpJAMHATaM, KOOpAMHAThl TOYKM IO €€
HOJIOKEHUIO Ha KOOPJMHATHON TIOCKOCTH;

e 10 rpaduKy HaXOAUTH OOJNACTH ONPENEICHUS, MHOXECTBO 3HAYCHUH, HYIH (PYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKM BO3pacTaHUsl W YObIBaHUs, HauOoibllee W
HalMEHbIIIee 3HaUeHUs (PYHKIUHY;

®  CTPOUTH IpadUK JUHEHHONU (PYHKIMH;

® [IpPOBEPSATH, SBISIETCA JM JaHHBIA rpaduk rpadukoM 3agaHHOW (YHKIUU (JIMHEHHOM,
KBaJ[paTUYHOM, 0OpaTHON MPONOPLUOHAIBHOCTN);

e ompeneniTh NPUOIMKEHHbIE 3HAYCHHMsI KOOPAWHAT TOYKM IepecedeHHs TIpaduKoB
yHKIHM;

e  omnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSMU: MOCIEAOBATENLHOCTh, apu(pMeTHIecKas
Iporpeccusi, reoMeTpudecKas porpeccusl;

e pemarh 3a7ayd Ha TPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh TMOJYy4YeH

HCMMOCPCACTBCHHLIM IMOACUCTOM 0e3 NPHUMCHCHUSA (I)OpMy.l'I.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:
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®  WCNOJNB30BaTh TpaUKH peabHBIX MPOIECCOB M 3aBHCUMOCTEH [UIS ONPENEICHUsT MX
CBOMCTB (HanOObIIME U HAUMEHBIIINE 3HAUYCHUS, IPOMEKYTKH BO3pACTaHUs U YOBIBaHUS, 00J1aCcTH

MMOJIOKHUTCIIBHBIX U OTPULATCIIBHBIX 3HAUCHUH U T.H.);

®  HCIIOJIb30BAaTh CBOICTBa JMHEHHOW (GYHKIMHM W ee rpaduK MpU pEHIeHUH 3aj1ady U3

JIPYTUX y4eOHBIX MPEIMETOB.

CrarucTuka v Teopusi BEepOSITHOCTE

e lIMeTp mpencTaBiIeHUE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITy4aiiHOTO
COOBITHS, KOMOMHATOPHBIX 33/1a4aX;

e pemarh NpocTelIIne KOMOMHATOPHBIC 33a4d METOAOM MPSMOr0 M OpPraHM30BaHHOTO
nepebopa;

®  [PEICTaBIATH JAHHBIC B BHJIE TAOIHII, TMarpaMM, TpaduKoB;

e  yuTaTh HH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TaOJIUIIBI, IUATPAMMBI, TpaduKa;

®  OMpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapPAKTEPHCTUKN YHCIOBBIX HAOOPOB;

®  OILICHUBATH BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIYJasiX;

®  HMETh IPEACTABICHHE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHUSIX.
B noBceaHeBHOIi ;KM3HU M IPU U3YYeHHUH IPYTrUX NPeAMETOB:

®  OILICHMBATHh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/IOM Iepedopa;
®  UMETb IIPEJCTABICHUE O POJIM IPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

° CpaBHHUBATL OCHOBHBIC CTATUCTUUCCKHE XAPAKTCPHUCTHUKH, ITOJTYUCHHBIC B IIPOLCCCC

PCIICHUA HpHKHaHHOﬁ 3a71a44, U3y4CHUS PCaIbHOIO SIBJICHUA,

L4 OLICHUBATHL BEPOATHOCTH PCAJIbHBIX COOBITHI U SBIICHUI B HECIIOKHBIX CUTyaluix.
TexcToBble 3a1a4UN
L4 Pemrate HECIOXHBIE CHOKETHBIE 3aJadyM pPa3HbBIX THUIIOB Ha BCC apI/Iq)MeTI/I‘lCCKI/Ie

JIEUCTBUS,

L4 CTPOUTH MOZCIIb YCJIOBHUS 3aa4n (B BUIC Ta6J'II/H_[LI, CXEMbI, pUCYHKA UJIN ypaBHeHI/IH), B
KOTOpOfI JAaHbl 3HAYCHHUA IBYX H3 TPCX B3AMMOCBA3AaHHBIX BCJIIMYHUH, C LCJIBIO IMOUCKA PCHICHUS

3a/1a4y;

L4 OCYHICCTBIIATDH CII0CO0 IMOMCKA peuiceHud 3aJia4r, B KOTOPOM PACCYKICHUEC CTPOUTCA OT

YCJIOBHUA K TpC6OBaHI/IIO HJn OT Tpe60BaHI/I$I K YCJIOBUIO;

L COCTAaBJIATH IIJIaH PCIICHUSA 3a/1a4u;
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L4 BBIACIIATD 3Tallbl PCIICHHUA 3aJa4u,

° HHTCPHNPCTUPOBATL BBIYUCIIUTCIBHBIC PE3YJIBTATHI B 3a4a4C, UCCIICAOBATH MOJTYYCHHOC

pelIeHue 3a/1a4H;

L4 3HaTh pas3In4yune CKOpOCTefI 00BbeKTa B CTOAYEH BOAC, IIPOTUB TCUCHUA U 110 TCUCHUIO

peKH;

e  pewaTh 3a7a4¥ HA HaXO0XKJICHUE YaCTH YUCJIa U YUCJIA 110 €r0 YacTu;

e  pemiath 337a4d Pa3HBIX THUNOB (Ha paboTy, HA MOKYIKH, HA JBUKCHHE), CBSI3BIBAIOIIIX
TPY BEJIMYMHBI, BBIACIIATH 3TH BEJIIMYNHBI U OTHOLIEHUS MEXAY HUMU;

®  HAXOAUTh MPOLEHT OT YHMCJA, YUCIO IO IMPOUEHTY OT HEro, HaXOIWUTh MPOLIEHTHOE
CHM)KEHUE WJIU IIPOLIEHTHOE ITOBBIIIECHUE BEJIUYUHBL;

L4 peuaTtb HECIOKHBIC JIOTUYCCKUEC 3a1a9 MCTOIOM paccyxcz[eHHﬁ.

B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  BBIJABUTATh THUIIOTE3bI O BO3MOXHBIX MPEICIHHBIX 3HAYCHHUSAX HMCKOMBIX B 3ajaye
BEJIMYMH (J1e7aTh NPUKUIKY).
I'eomerpuueckue purypsi

e  OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH FT€OMETPHUUECKUX PUTYD;

®  K3BJICKATh HHPOPMAIIHIO O TEOMETPHUSCKHUX (PUTYpaxX, IPEICTABICHHYIO Ha YePTEkKaX B
SIBHOM BUJIE;

® TPUMEHATh JUIS peNICHHs 3aj]ad TIeOMETpPUYeCKHe (aKThl, €CITU YCIOBUS WX
MIPUMEHEHHUS 3a/IaHbl B ABHOU (hopMe;

e pemath 3aJaydl Ha HAXOXKJIEHUE TE€OMETPUYECKUX BEJIWYMH IO o0paslaM Huiu
AIrOpUTMaM.
B noBce1HeBHOM KU3HHU ¥ TIPH M3YYEHHHU APYTUX MPEIMETOB:

®  CIIOJIb30BAaTh CBOMCTBA TEeOMETPUYECKUX GUTYp AN pelIeHHUs THIOBBIX 3ajad,
BO3HUKAIOIINX B CHTYAIMSIX MTOBCEIHEBHOM JKHU3HHM, 33]1a4 MPAKTUICCKOTO COICPIKAHNS.
OTHomIeHUs

e OmepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHSMHU: PAaBEHCTBO (HUTYp, paBHBIC (UTYPHI,
PaBEHCTBO TPEYTOJHHUKOB, TAPAUIETbHOCTD MPSAMBIX, TEPIEHANKYISIPHOCTh MPSIMBIX, YTIIBI MEXKIY
MPSIMBIMU, TIEPIICHANKYIISP, HAKIIOHHAS, TTPOSKIINS.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  CIIOJIb30BAaTh OTHOIICHUS JUIS PEHICHHS TMPOCTEUIINX 3a7ad, BO3HUKAIOIIUX B

peanbHON KU3HU.
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HN3mepenus ¥ BbIYUCICHUSA

e  BpINOJHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BETUYHH YIJIOB, C IOMOIIBI HHCTPYMEHTOB
JUIsl U3BMEPEHUN JUIMH U YIJIOB;

e puMeHATh (QOopMyJIbl MepuMeTpa, IUIoMaTd U o0beMma, IUIOHIAJd TOBEPXHOCTH
OTJEJIbHBIX MHOTOTPAHHUKOB IIPY BBIYMCIICHUX, KOTla BCE TaHHBIE UMEIOTCS B YCIIOBUH;

e npumeHsaTh TeopeMy Iludaropa, 6a3oBble TPUrOHOMETPUUECKHE COOTHOILIEHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOIIAJAEN B MPOCTEUILINX CIydasiX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPEeIMETOB:

®  BBIUHCIAATH PACCTOSHHUS HAa MECTHOCTM B CTaHAAPTHBIX CUTyalMsX, IUIOIIAAU B
MPOCTEHIINX CITydasiK, IPUMEHSITh GOPMYJIbl B IPOCTEHIINX CUTYAIUSIX B IOBCEAHEBHOMN KU3HU.
I'eomeTprueckue nocrpoeHunst

e U3oOpaxkaTh TUMOBBIE IMJOCKHE GUTYpbl U (UTYpHI B MPOCTPAHCTBE OT PYKH U C
MIOMOILIbI0 HHCTPYMEHTOB.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPEeIMETOB:

®  BBINOJHATH IPOCTEHIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOIUMbIE B PEaTbHOM KU3HU.
I'eomeTpnueckmne npeodpazoBaHus

e Ctpouth Qurypy, CHMMETPUUHYIO TaHHOU (PUType OTHOCUTENHLHO OCH U TOUKH.
B noBceqHeBHOM KU3HHM U NIPU U3YyYEHHUH APYTUX NPeIMETOB:

®  pacrno3HaBaTh JBUKEHHE 0OBEKTOB B OKPYXKAIOIIEM MHUPE;

®  pacrmo3HaBaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOLIEM MHpE.
BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

e  OmnepupoBaTb Ha 6a30BOM YpOBHE HNOHATUSAMH BEKTOpP, CyMMa BEKTOPOB, IIPOU3BE/ICHHUE
BEKTOpa Ha YMCIIO, KOOPJAUHATHI HA INIOCKOCTH;

e  omnpenensaTh NPUOIMKEHHO KOOPJMHATHI TOUKH IO €€ N300paKeHUI0 Ha KOOPAMHATHON
IIJIOCKOCTH.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPeIMETOB:

®  JCIOJIB30BaTh BEKTOPBI JUIsl PEHICHUS IMPOCTEUIINX 3aJa4 Ha OIpPENIEJICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBHYKEHUS.
Hcropust MaTeMaTHKHU

e OnuceiBaTh OTAEJIBHBIE BBIAAIOIIMECS PE3YJbTAThl, NOJYyUYEHHBIE B XOJE€ Pa3BUTHSA
MaTeMaTUKHU KaK HayKH;

®  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHOHN U
BCEMHUPHOU UCTOPHUEN;

e [IOHMMAaTh POJIb MATEMATUKU B pa3BuTuu Poccuu.

MeToabl MATEMATUKH
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e Bruibupars mnoaxoAsmuii W3YYEHHBI METOJ Ui pEUIeHHs] W3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3ajay;
e [IpuBoauth npuUMeEpsl MaTeMaTHYECKHUX  3aKOHOMEPHOCTEH B  OKpy’Karoulei

HeﬁCTBHTeHBHOCTH U ITPOU3BCACHUAX NCKYCCTBA.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax /s o0ecriedeHust
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUs1 00pa3oBaHus HA 02a30BOM H YIiIy0JIeHHOM YPOBHSIX
JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTHKH

e  Onepuposamv * nomsmusmu: onpedenenue, meopema, aKCUOMA, MHOICECHBO,
Xapaxkmepucmuky MHOMCeCmsd, 2dleMeHm MHOMCecmsed, nycmoe, KOHeYyHoe U OecKOHeuHoe
MHOIHCECTB0, NOOMHONCECMBO, NPUHAOIEHCHOCMb, BKIIOYEHUE, PABEHCTNEO MHONICECME,

o u306pa9fcamb MHOIHCECMBA U OMHOWEHUE MHOJHCECME C NOMOUIbIO KP)Y206 Qdﬂepa;

o onpedeﬂﬂmb npuHaOﬂeofotocmb Jemenma MHoaHcecmeas)), o0bwveounenuio u nepecevenuro
MHOXCECMS,

o 3a0a6amMb MHOINCECNEO C NOMOWBIO neEpedUCIeHUA IJIEMEHNI08, CTI06ECHO20 ONUCAHUA,

o onepupoeantb NOHAMUAMU. 6bICKA3bIBAHUE, UCNMUHHOCMb U JIOHCHOCMb 6blCKA3bI6AHUA,
ompuyaHue 8blCKA3bl8AHUI, ONEPaAYUU HAO BbICKA3LIBAHUAMU. U, UTU, He, YCIO8HbIE 8bICKA3bIBAHUS

(umnauxayuu);

L4 Cmpoumbs 6blCKA3bI6ARUA, OMPUYAHUA BbICKA3bIBAHUIL.

B noBceaHeBHOM JKU3HN U NIPU U3YYEHHH APYTUX MPEeAMETOB:

® cmpoumbs Yeno4kKu yMOS’aK/ZIOlleHMZZ HA OCHOB€ UCNOJNIb306AHUA NPABUT IOCUKU,

® UcnoJjibzoeamos MHOIMHCECMBA, onepayuu C MHOIHCECMBAMU, ux epagbuqecxoe
npedcmaeﬂenue aﬂﬂ ONUCAHUA pedlbHblX npoyeccos u }ZGﬂeHuﬁ.
Yucaa

® Onepupoeal’nb NOHAMUAMU., MHOHCECMBO HAMYPAIbHbIX YUCEl, MHOMICEeCmMEO Yelblx
yucen, MHOMCECMBO PAYUOHANILHLIX YUCET, UPPAYUOHAIbHOE YUCLO, K8AOPAMHbIU KOPEHb,
MHOIHCECMBO OCUCMBUMENILHBIX YUCE]l, 2eOMeMmpPUYecKas UHmepnpemayus HaAmypaibHulX, YerblXx,

PAayUOHAIbHbLX, oelcmeumesnbHblx qucei,
L4 NOHUMAMb U OOBACHAMb CMBLCT I’lOS’uL;uOHHOlZ 3anucu HamypajlbHo2c0 4ucia,

L4 6bINOJIHAMb 6bIYUCTIEHUA, 6 MOM Hucie C UCNOIb308AHUEM NPpUEMOB PAUUOHATbHbIX

B8bIYUCTICHUL,

4 311ech U jajee — 3HATh ONPEJIEIEHHE TIOHATHS, YMETh HOSCHATh €0 CMBIC]I, YMETh MCIOJIb30BaTh IIOHATHE H €r0
CBOWCTBA NPH MTPOBEACHUH PACCYKICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1ad.
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®  GLINONHAMb OKPY2IleHUE PAYUOHANbHBIX YUCETl C 3d0AHHOU MOYHOCMbIO,

®  CpasHusamv payUOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasismb payUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  YNopsa0OHUBAMDb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,
o naxooumov HO/[ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0ad.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  NPUMEHAMb NPABUIA NPUOIUINCEHHBIX BbIYUCTEHUL NPU PeUeHUU NPAKMUYeCKUX 3a0ay U
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

®  BLINOAHAMb CPAGHEHUE Pe3VIbMAMO8 GbIYUCIEHUL NPU peuleHUU NPAKMU4ecKux 3a0ay,
8 MOM YUCTLE NPUOTUNCEHHBIX BbIUUCTIEHULL,

®  cocmasnams U OYEeHUBAMb YUCI0BblE BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U
3a0ay u3 Opyeux y4eOHvIX npeomemos;

®  3anucvleams U OKpY2lamb YUCI08ble 3HAYEHUS PEalbHbIX BEIUYUH C UCNONb308AHUEM
PA3HBIX CUCTEM USMEDPEHUS.
ToxnecTBeHHBbIE IPe0OpPa3oBaAHUA

o  Onepuposams NOHAMUAMU CMENEHU C HAMYPALbHbIM NOKA3AMeNeM, CIeneHu C YeabiM
ompuyamenbHbiM NOKA3AMenem,

®  GLINOAHAMbL NPeoOPA308aHUSI YENbIX GbIPAJCEHUL: Oelcmeusi ¢ O0OHOUIeHaAMU
(cnodcenue, vluUMAaHUe, YMHOMCEHUE), OeUCMBUs C MHO2OUIeHAMU (ClodceHue, Gbluumatue,
VMHOJICEHUe);

®  BLINOIHAMb PA3NOHCEHUE MHOSOUICHO8 HA MHONCUMENU OOHUM U3 CNOCO008. 8blHeceHUe
3a cKOOKY, epynnuposKa, UCHOIb306aAHUe POPMYT COKPAUCHHO2O0 YMHONCEHUSL,

®  guidenamyb K8aopam CyMMbl U pA3HOCMU OOHOYJIEHO8,

®  PACKNAObIBaAMb HA MHOMCUMENU KBAOPAMHbILIL MpexyieH,

®  GLINOAHAMbL NPeoOPA306AHUsL  BBIPANCEHUN, COOEPI’CAWUX CMENeHU C  YelblMu
OMPUYAMENbHBIMU  NOKA3AMENAMY, NepexoOums om 3anucu 6 6ude CMeneHu ¢ Yeablm
OMPUYAMENbHBIM NOKA3AmenemM K 3anucu  suoe opoou,

®  BLINOAHAMbL  NPeobpa3o6anus  OPOOHO-PAYUOHATILHBIX — BbIPANCEHU:  COKpAWeHUe
Opobeli, npusederue aneeopauyeckux opodeli Kk 0dOwemy 3HaAMEeHaAmen0, ClONCeHUe, YMHOMCeHue,
Oellenue aneebpauyeckux opobel, 603sedenue aneebpauyeckol OpodUu 6 HAMYPAILHYIO U YelVio
OMPUYAMENLHYIO CIENeHb,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,
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e gblO0CAMb KBAOPAM CYMMbL UIU PA3ZHOCMU OBYYICHA 8 BbIPANCCHUSX, COOEPHCAUUX
K6aopammovle KOpHU,

®  GBINONHAMb NPEOOPABOBAHUSL BLIPANCECHULL, COOEPACAUUX MOOY/Tb.
B noBceaHeBHOI ;KM3HU M MIPU U3YYEeHHH PYTUX MPEAMETOB:

®  GbLINONHAMb NPeodPA308AHUS U OCUCMEUS C YUCLAMU, 3ANUCAHHBIMU 6 CIMAHOAPMHOM
suoe,

®  GLINONHAMb NPeodPA308AHUS ANICCOPAULECKUX BbIPANCEHUL NPU PEUeHUU 3a0ay Opy2ux
YUeOHbIX NPeoMemos.
YpaBHeHUsI 1 HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABCHCMBO, KOPEHb VPAGHEHUs, peuleHue
HEePAaseHCcmad, PABHOCUTIbHbIE YPAGHEHUs, 001acmb OnpedeleHuss YpaeHeHus (HepaseHcmad,
cucmemvl YpasHeHUl Ul HEPABECHCME);

®  pewamv JNUHElHble YPAGHEHUS U YPAGHEHUsl, CEOOUMble K JUHEUHbIM C HOMOWbIO
MOANCOCCMBEHHBIX NPEOOPA30BANUIL,

®  peuwams K6AOPAmMHbvle YPASHEHUS. U YPABHEHUS, C80OUMbLE K KEAOPAMHBIM C NHOMOUBIO
MONCOCCMBEHHBIX NPEOOPAZOEAHULL,

®  pewams OpoOHO-IUHElIHbIE YDABHEHUS,

e pewamv  npocmetiuiue  UPPAYUOHANbHbIE — VYPAGHEHUSs  6UOQ f(x)=a
JE(X)=y9(x);

®  pewiamv ypasHeHus 6uoda X"=a ;

®  pewams YPaSHEeHUsl CNOCOOOM PAZNIONCEHUS HA MHONCUMENU U 3AMEHbl NePEMEHHOT,

®  UCNONB306aNMb MEMOO UHMEPBAN08 OJsi PeUeHUs Yeaiblx U OPOOHO-PAYUOHATLHBIX
HepageHcms;

®  pewams IUHEUHble YPAGHEHUS U HEPABECHCMEA C NAPAMEMPAMIL;

®  pewams HECI0NCHbLE KEAOPAMHbBLE YPAGHEHUS C NAPAMEMPOM;

®  pewams HeCIONCHbLE CUCMEMbL TUHEIHBIX YPAGHEHUT C NAPAMEMPAMU,

®  pewams HECIONCHbLE YPAGHEHUS 8 YeTblX YUCTIAX.
B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

® cocmaensamv U peuiamv JUHEUHble U KEAOPAMHble YPAGHEHUsl, YPAGHEHUs, K HUM
€8005UUeCs], CUCMEMbL TUHEUHBIX YPAGHEHULl, HePAGeHCME NpU PeuwleHuu 3a0ay Opyeux yueOHbIX
npeomemos;

®  GLINOIHAMb OYEHKY Npasoonoododus pe3yibmamos, HOLYHAEMbIX Hpu  peuleHuu
JIUHEUHBIX U KBAOPAMHBIX YPAGHEHULL U CUCHEM TUHEUHbIX YPAGHEHUN U HePABeHCE NPU peueHul

3a0ay Opyaux y4eOHvIX NPeoMemos;
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®  guLIOUpamMb COOMBEMCMBYIOWUE YDABHEHUs, HePABeHCMed Ul Uux cucmemvl OJis
COCMABIEHUSL MAMEMAMU4eCcKol MOOeIU 3a0aHHOU PedalbHOU CUMYAyUU Uil NPUKIAOHOU 3a0aqu,

®  yMemb UHMEPNPEMUPOBAMb NOLYYEHHbIU NPU PeUeHUU YPAGHEeHUs, HEPABEHCMBA Ul
cucmembl pe3yibmam 6 KOHMeKCme 3a0aHHOU PealbHOU CUMYayuu Uil NPUKIAOHOU 3a0au.
DOyHKIUUHA

o  Onepuposame nOHAMUAMU. (DYHKYUOHATbHASL 3A6UCUMOCMb, (DYHKYUs, 2pagux
@dyHryuu, cnocodwvl 3a0anusi GyHKYuU, apeymeHm u 3Havenue QyHKyuu, oo1acms onpeoeieHus u
MHOJICECMB0  3HAYEHUUl  (QYHKYuu, HYIU  QYHKYuu, NPOMEN’CYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (PYHKYUU, YeMHOCb/HeUemHOCHb YHKYUU,

® cmpoumb epaguxu JIUHENHOL, K8aopamuyHou @yHryuil, obpamuot

NPONOPYUOHATILHOCIU, (DYHKYUU 6UOA. Y = a+Lb vy =% y=¥x, y=|x|;
X+

® Ha npumepe KEAOPAMUYHOU (YHKYUU, UCNOTL308AMb NPeodpa306anus 2epaguxa
gynxyuu Y=f(X) ons nocmpoenus epaguxos pynryuii y = af (kx+b)+c ;

® cocmasnamv YPAGHEHUs NPAMOU NO 3A0AHHLIM YCIOBUAM: NPOX0Oosawel uepe3 06e
MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXoosauiell yepe3 OaHHYI0 MOYKY U NAPALlebHOU OaHHOU
npAMOU,

® uccrnedogamsv QYHKYUIO No ee cpaguxy;

®  HAXOO0UMb  MHOMNCECMBO  3HAYEHUll, HYAU, NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepupogamv NOHAMUAMU: NOCIE008AMENLHOCHb, apuhmMemuyeckdas npozpeccus,
2eoMempuiecKas npozpeccusi;

®  pewiams 3a0ayu HA APUGMEMUUECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUTO.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPeIMETOB:

®  ULTIOCMPUPOBAMb C NOMOUWDBIO 2PAPUKA PeabHYI0 3A8UCUMOCNL UL NPOYEcc No Ux
XapakxmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U 2pauUK KEaOpamuyHoOUu (QYHKYuu npu peuleHuu 3a0ad u3
Opyaux yueoHblx npeomMemos.
TekcToBbIE 32124

e  Pewamb npocmule U CLONCHbIE 3A0a4U PA3HLIX MUNOS, A MAK’Ce 3a0auU NOSbIUEHHOU
mpyoHoCcmu,

®  UCNONL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCHO8 CILONCHLIX 3a0ay O0/is

nocmpoernus NOUCKOBOU CXeMbl U peuteHus 3610611!,'
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®  paziuuames MoOelb MEKCma U MOOelb Peuenus 3a0ayu, KOHCMPYyUposams K 0OHOU
MoOenu peulerust HeCI0HCHOU 3a0ayu pazuvle MoOOeau MeKCma 3a0aqu;
®  3HAmMb U NPUMEHAMb 00a cNOcoba NOUCKA peuleHus 3a0ay (0m mpedosaHus K yCio8uio

U om ycnosus Kk mpebo8anuio);
®  M00enUposamv paccyicoeHus npu NOUCKe peueHus 3a40ay ¢ NOMowblo epag-cxemol,
®  guIdenAMb SMANblL peuleHUs 3a0aull U COOePAICAHUe KAXCO020 SIMand;

®  yMemb 6blOUPAMb ONMUMALLHBIL MemoO peuleHuss 3a0ayu U O0CO3HABAMb GblOOD
Memooa, paccmampueams paziudHvie Memoobl, HAXOOUMb pAa3Hble peuleHus 3a0adu, eciu

B03MOJNCHO,
®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PeUuleHUlU 3a0ay;

L4 BbINOJIHANMb pa3ludHble npeo6pa306aﬂuﬂ npeaﬂOcheHHOlZ sadatm, KOHCmpyupoeanib

HO8ble 3a0a4u U3 OAHHOU, 8 MOM YUcie 0OpamHule;

®  UHmMEpPNnpemuposams  GbIMUCTUMENbHBIE pe3yabmamsl 6  3a0ave, UCCIed08ams
NOYYEHHOE peueHUe 3a0a4u,;

®  QHAIUBUPOBAMb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHOLONCEHUSL 08YX 00BEKMOE
U UBMEHEeHUe UX XapaxKmepucmuk Npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOosHUe)
npu peuteHuu 3a0ad Ha O08UNCEHUe 08YX 00HEeKmMo8 KAK 6 OOHOM, MAK U 8 NPOMUBONONONCHBIX
HANpaeIeHusx;

®  UCCe008amb BCEBO3MONCHbIE CUMYAYUU NPU pPelleHUul 3a0ay Ha O08UICEeHUe NO pekKe,
PaAccMampusams pasHvle CUCmeMbl OMcHemd,

®  pewamo pa3H006pa3Hble 3a0a4u «Ha yacmuy,

®  pewams U 000CHOBLIBAMb C8OE peuleHUe 3a0al (8blOeNamb MamemMamuiecKyo 0CHO8Y)
HA HAX0JiCOeHUe Yacmu YUCIA U YUCId NO €20 YACmU HAd OCHO8e KOHKPEMHO20 CMbICAd OpoouU;

®  0co3Hasamv U OOBACHAMb UOSHMUYHOCb 3A0aY PA3HBIX MUNOS, CEA3bIEAIOWUX MPU
BeUYUHBL (Ha pabomy, HA NOKYNKU, HA O8UdCEHUE), 8blOeNdmb MU GeIUYUHbl U OMHOWEHUS
MedHcOy HUMU, NPUMEHSMb UX NpU peleHuu 3a0ay, KOHCMPYupoeams CcOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOB;

®  graO0emb OCHOBHLIMU MEMOOAMU PEUEHUS 3A0aY HA CMECU, CNIABbL, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTe, CIONCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM,

UCnoJb3ys pa3Hble CnOCO6bl,'
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®  pewams n02uyecKue 3a0a4u PasHbIMU CROCOOAMU, 8 MOM HUCLe, ¢ 08YMsl OIOKAMU U C
mpemsi O10KaMU OAHHBIX C NOMOWbIO MAOIUY,

o pewams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu 6eposimHOCmell HA OCHO8e
UCNONIL30BAHUS UZYYEHHBIX MEeMOO08 U 0O0CHOBLLEANMb PeUleHUE,

®  pewams HeCl0NHCHbLE 3a0ayl N0 MAMEMAMUYEeCKOlU CIamucmuKe,

®  061ademb OCHOBHbIMU MEMOOAMU PEULeHUs] CIONCEMHbIX 3a0ayu. apugmemuyecKkull,
aneebpauueckuil, nepebop 8apuanmos, 2eomempuieckuil, 2papuueckutl, NPUMeHsIMb UX 8 HOBbIX N0

CPABHEHUIO C U3YYEHRHbIMU CUmyayusix.

B noBceqHeBHOI KU3HM U MPU U3YYEHUU JPYTUX NPeIMETOB:

®  gblOenamb Npu peuleHuu 3a0ay Xapakmepucmuku paccmampueaemou 8 3adaue
cumyayuu, omauuHvle Om peanbHulX (me, om KOMOPLIX AOCMPAauposanucs), KOHCMpYuposams
HOB8ble CUmMyayuu ¢ Y4emom IMux Xapakmepucmukx, 6 4YaCMmHOCMU, NpU peulenuu 3a0ay Ha
KOHYeHmpayuu, y4unmsledmbs ni1onmHocnb eeuiecmea,

®  pewiamv U KOHCMPYUPOBAMs 3a0ayu HA OCHOBE PACCMOMPEHUS PEabHbIX CUMYayull, 8
KOmopbslx He mpe6yemc;z MOYHBIU 6bIYUCTUMETIbHBL pesyibmani,

®  pewiamsv 3a0ayu HA OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCIEMbl OMcYema.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTE

e Onepuposams NOHAMUAMU. CIONOYAMbLE U KPY2O8ble OUACPAMMbL, MAOIUYbI OAHHDIX,
cpedHee apuquemuqecxoe, Meduaﬂa, Haubonvbee U HauMeHbulee 3HAYEeHUs 6bl60pKu, pasmax

6bl60pKu, Oucnepcuﬂ u cmaHdapmﬂoe OMKJIOHEHUE, C]lylialeafl UBMEHYUBOCMb,

®  u3sneKamv UHOpmMayulo, NPeOCmasieHHyo 8 mabIuyax, Ha OUaspammax, spagpuxax;
® cocmasnams madaUYsl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,
® onepuposéamv NOHAMUAMU: (DAKMOPUAN HUCTA, NEPeCMAHOBKU U COYemAaHus,

mpeyeonvhuk Ilackans,
®  NPUMEHAMb NPABUTIO NPOU3EEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  Onepupoeamv NOHAMUAMU. CAVYAUHBIL ONbIM, CAYYAUHBIL 6blOOpP, UCHBIMAHUE,
NleMeHmapHoe  ciyyaiiHoe cobvimue (UCX00), Klaccuyeckoe —onpeoeieHue  8eposmHOCmU

CYUALHO20 cODbIMUS, ONepayuy Hao CAY4AUHLIMU COOLIMUAMU,
®  npedcmasnamo UHGOPMAYUIO C NOMOWBIO KPY208 Diinepa;
®  pewams 3a0ayu HA BLIYUCTIEHUE BEPOAMHOCMU C NOOCYEMOM KOIUYECMBad 6APUAHMOE C

noMoubro KOM6uHam0puKu.
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B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMEeTOB:
®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPeodPA308bIBAMb UHGOPpMayUIo, NPEOCMABIeHHYI0
6 mabauyax, Ha OUAPaAmMmax, epapuKrax, Ompaxcarwyro CoUCmMsea U XapaKmepucmuKu peaibHblx

npoyeccos u ﬂ@ﬂeHMﬁ,'

L4 onpedejmmb cmamucmudeckue xapakmepucmuku 6bl60p07< no ma6ﬂub;aﬂ4,

()Lt(lZpaMMaM, ZpCZQbMKaM, 6blNOJIHAMb CPABHEHUE 6 3ABUCUMOCMU OM Yelu PeUuleHUs 361061’{1/!,'

®  OYeHUBAMb BEPOSIMHOCTb PEAIbHBIX COOLIMULL U SI6TIEHULL.
I'eomeTpuueckue purypni

o  Onepuposams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u36leKambv,  UHMEpNpemuposamsv U Npeodpazosvieamsv  UHPoOpMAYUur 0
2eomempuieckux ueypax, npeocmasienHyo Ha 4epmeicax,

®  npumeHAmb 2ceoMmempuyeckue ¢hakmvl O pewleHus 3a0ay, 8 MOM Hucie,
NPEONnoNaAzarUuUx HeCKOJIbKO WUA208 PEeUeHUs;

*  Jopmyruposamv 6 NPOCMEUUUX CLYYAAX CEOUCMBA U NPUSHAKU (ueyp;

®  00KA3bIBAMb 2e0MEeMPUIecKUe YMBEPHCOCHUs,

® grademv CMAHOAPMHOU Klaccugukayueli NIOCKUxX gueyp (mpeyeoivHukos u

4emuvlpexy20/ibHUKOB).

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
®  UCNONL308AMb CBOUCMBA 2eOMEMPULECKUX DUeyp 0 peuleHus 3a0ay NPaKmuiecKo2o

xapakmepa u 30044 U3 CMENCHBIX ducuunﬂuﬂ.

OTHowmeHust

o  Onepuposamv noHAMUAMU. PpPABEHCMEO Queyp, pasuvlie @uaypel, PaseHcmeo
Mpey2oabHUKO8, NAPAIENbHOCIb NPAMbBIX, NEPREHOUKYIAPHOCIb NPAMBIX, Yelbl MeHCOy NPamblMi,
NEepneHOUKyIap, HAKIOHHAA, NpoeKyus, nooobue ¢ueyp, nooodusvie gueypsl, NoO0OHLIE
mpey2onbHUKU,

o npumenamv meopemy Paneca u meopemy O NPONOPYUOHAILHBIX OMPE3KAX Npu
peuieHuu 3a0a4,

®  Xapakmepu3oeamv  G3AUMHOE PACNONOJCEHUEe NPAMOU U  OKPYICHOCMU,  O08YX

OKPYHCHOCMELL.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

L4 UCNOIb306AMb OMHOULEHUSL 0I5 PpeutleHus 3(1()6111, 603HUKANOWUxX 6p€afleOlZ IHCU3HU.

I/I3Mepe}mﬂ MU BBIYUCJICHUA
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e  Onepuposamv npedcmasieHusMu o OJuHe, NIoWaou, obveme KaK BelUYUHAMU.
IIpumensamo meopemy Ilugpazopa, opmynvl niowjaou, obvema npu peuwleHuu MHOLOULA208bIX
3a0au, 6 KOMoOpviX He 6ce OaHHble NPeOCMABIeHbl A6HO, d MPeOYIOm BbIUUCTIeHULl, ONepUposams
bonee WUPOKUM KOIUYECMBOM OPpMYNL OIUHbL, NIOWAOU, 00beMd, BbLIYUCIAMb XAPAKMEPUCUKU
KoMOuHayuti  gueyp (OKpyscHocmeli U MHO20V20IbHUKOB) BbIYUCTAMb PACCMOSHUSL  MENCOY
Queypamu, npumeHsmv MmMpucoHoMempuieckue Gopmynvl O GblYUCICHUN 8 00jee CLONCHbIX
CYUAnAx, NPOBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCIU,

®  1POBOOUMDb NPOCHIbLE BLIYUCIEHUS HA 00BEMHBIX MeNax,

o popmyruposams 3a0auu Ha 8bIYUCTEHUE OJIUH, NAOWAOEU U 00BLEMOB U Peulamnp Ux.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

L4 npoeodumb 6blYUCIeHUS HA MecnHocmu,
L4 NPpUMEHAIMb (ﬁOpMlebl npu  6blYUCIIEHUAX 6 CMEINCHbLX y’~l€6Hbl.X npedMemax, 6

OKpYdHcaroujeli 0eucmeumenbHOCmu.

I'eomeTpuuyeckne MoCTpoOeHUs

e M3006pasicams ceomempuyeckue hucypvl no mexcmogomy U CUMBOIbHOMY ONUCAHUIO,

®  C80O00HO ONEPUPOBAMb YePMENHCHBIMU UHCTPYMEHMAMU 8 HECTONHCHBIX CIVYASX,

®  GLINOJHAML  NOCMPOEHUs  MPEY2ONbHUKOS,  NPUMEHAMb  OmoelbHble  Memoobl
HOCMPOEHULl YUPKYIeM U TUHetKOU U Npo8o0Ums npocmeliuue Uccie008aHUs YUcia peuleHull;

®  u300padcamv Mmunogvie niocKue ueypvl U 0O6veMHble Mmend ¢ NOMOWBIO NPOCENUUX

KOMNbIOMEPHBIX UHCMPYMEHRNOE.

B noBceHeBHOM KU3HM M NIPH U3YYCHHH APYTUX NMPEIMETOB:
®  GLINOAHAMbL NpOCMeluie NOCMPOEeHUs HA MeCMHOCMU, HeoOXooumbvie 8 peanbHOU
JHCU3HU,

L4 oyeHusambvp pasmepsvl pealbHblx 00vbexmos OKpyotcarnoweco mupa.

IIpeoOpa3oBanus

o Onepuposams nousmuem O0BUICEHU U NPeodbPA308aHUs NOO0OUs, 61A0emb NPpUEeMaMU
nocmpoenus @Gueyp ¢ UCNOIb308aHUEM OBUNCEHUNl U Npeodpaz08aHull nooobus, NPUMEHAMb
NOJYYEHHble 3HAHUA U ONbIM NOCMPOCHUN 8 CMEJCHLIX NpeoMemax U 6 pPeanbHblX CUMYayusx
OKpyJfcalouje2o mupa,

e cmpoums ¢hucypy, noOOOHYIO OAHHOU, HNONL308AMBCA CEOUCMBAMU NO00OUS O

000CHOBaHUSL CBOUCME huyp;
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®  NPUMEHAMb CBOUCMBA OBUNCEHULL OJIsl NPOBEOEHUs. NPOCMEUUX 0OOCHOBAHULL C8OLICE
ueyp.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUJICEHUU U NPUMEHAMb N0o0oOue O0as NOCMPOeHull U
8bIYUCTEHULL.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOp, CYMMA, PA3HOCMb BEKMOPO8, NpouU3eedeHue
8EKMOpA HA YUCTIO, Y20Jl MeAHCOY BeKMOPAMU, CKANAPHOE NPOoU3gedeHue 86eKmopos, KOOpOUHamol Ha
NIIOCKOCMU, KOOPOUHAMbL 8eKMOPA,

®  GLINONHAMbL OCUCMBUL HAO BEKMOpaMu (C10JCeHue, Gblyumanue, YMHONCEHUe Ha
YUCTI0), BLIYUCIAMb CKATISIPHOE Npou3gedeHue, onpeoeiiams 8 NPOCMeux Cryydsx y2oi Mextcoy
BEeKMOpAMU, BbINOJHAMb PA3NONCEHUE BEKMOpa HA COCMABNAIWUe, NPUMEHAMb NOJYYeHHble
3HAHUA 8 (usuUKe, NOAb308AMbCA (QOPMYIOU BLIYUCTIEHUS PACCMOAHUS MeNCOy MOUYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (ueyp 011 peuleHus 3a0a,

®  NpUMEHAMb BEKMOpbl U KOOPOUHAMbL OJisl pPeuleHus 2eoMempuyeckux 3alay Ha

6blUUCIEHUE aﬂuH, yenos.

B noBceiHeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:
®  UCNONL308AMb NOHAMUSA B6EKMOPO8 U KOOpOuHam OJisi peueHus 3a0ay no @usuxe,

eeozpaghuu u opyaum yueoOHvimM npeomMeman.

Hcropust MaTeMaTHKHU

o Xapaxmepuzoeamsv 6KIAO GblOAIOWUXCS MAMEMAMUKO8 8 pPA3sUmue Mamemamurkyu u
UHBIX HAYYHBIX oOacmell;

®  NOHUMAamMb Polb Mamemamuxu ¢ pazeumuu Poccuu.
MeTtoabl MaTEMATHKH

o Ucnonv3ys  uzyyeHHble  MemooObl,  NPOBOOUMb  OOKA3AMENbCMBO,  GbINOJIHAMD
onpoeepacenue;

®  guLIOUPAmMb U3VUEHHble MEemOoObl U UX KOMOUHAUUU Ol peueHUuss MamemamudecKux
3a0ay;

®  UCNONBL308aMb MamemMamudeckue 3HaHus Ol ONUCAHUSA 3AKOHOMepHOocmel 8
OKpydHcaroufeli OeticmeumenrbHOCmu U NPOU3B8eeHUsIX UCKYCCMEa,

®  npuMeHAmMb npocmeluiue NPOSPAMMHbLE CPEOCMBA U IIeKMPOHHO-KOMMYHUKAYUOHHbLE

cucmembsbl npu peuleHuu mamemamudecKux 3a0au.
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9. OueHka MIaHUPYeMbIX pPe3yJIbTATOB

CucTema OLIEHKU JOCTHKEHHS TUTAHUPYEMbIX PE3YyJIbTaTOB OCBOSHHSI OCHOBHOM 00pa3oBaTeb-
HOU MPOrpaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHUs MPEATIONIAraeT KOMIIAEKCHbLI NO0X00 K OUeHKe
pe3yivbmamog o0Opa30oBaHMsl, TO3BOJISIONINM BECTU OILIEHKY JTOCTHXKEHUSI 00y4aloIUMHUCS BCEX TPEX
TPy pe3ylbTaToOB 00PAa30BAHMUS: IUYHOCHIHBIX, MEMANPEOMEMHBIX I RPEOMEHIHDIX.

Cucrema OIICHKH TPEIyCMAaTPUBACT JPOBHEBbLI NOOX00 K COJCPKAHUIO OLEHKU U
HHCTPYMCHTAPUIO IJId OLUCHKHU AOCTHIKCHUS IUIAHUPYCMBIX PE3YJIbTATOB, a4 TAKIKC K IMPCACTABJIC-
HUIO U UHTEPIIPETALUU PE3YJIbTaTOB U3MEPECHUI.

OauuM W3 TPOSBICHUM YpPOBHEBOIO TOAXOJa SIBISETCS OLCHKAa WHIUBUIYaTbHBIX
00pa3oBaTeNbHbIX JOCTHKEHHM Ha OCHOBE «METOJA CJIOXKEHHUS», MPU KOTOPOM (HUKCUPYETCS
JOCTHIKEHUE YPOBHS, HEOOXOAMMOTO JJisi YCIEIIHOTO TPOJODKEHUsS OO0pa3oBaHHS U pPeatbHO
JOCTUIa€MOI'0 60HBHII/IHCTBOM ydamuxcs, U €ro IPEBBIIICHUEC, YTO II03BOJISCT BBICTPAMBATH
WHAVBUAYalIbHbIE TPACKTOPUU JABMXKEHUS C YYETOM 30HBI OyvKaiiliero pa3BuTusi, GOPMUPOBATH
MOJIOKUTEIBHYIO YUeOHYIO U COIIMAIbHYIO MOTUBALIUIO.

Cucrema OLIEHKHU JOCTHKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB OCBOSHHUS OCHOBHOM 00pa3oBaTelb-
HOU MPOrpaMMBbl OCHOBHOT'O OOIIETO 00pa30BaHUsI MPEATIONIATACT KOMIIEKCHbLI NO0X00 K OUeHKe
pe3ynbmamog oOpa30oBaHMsl, TO3BOJISIONINI BECTU OIEHKY JTOCTHXKEHUSI 00yJaloIUMHUCS BCEX TPEX
TPYII pe3ylbTaTOB 00PA30BAHMUS: IUYHOCHIHBIX, MEMANPEOMEMHBIX I RPEOMEMHDIX.

Cucrema OLIGHKHM NPEIyCMAaTPUBACT YPO6HEEbLIE N0O0X00 K COJEPKAHUIO OLEHKU U
HHCTPYMCHTAPUIO IJId OLUCHKH AOCTHIKCHUSA IJIAHUPYCMBIX PE3YJIbTATOB, a4 TAKKC K IMPCACTABJIC-
HUIO U UHTEPIIPETALIUU PE3YJIbTaTOB U3MEPEHMUII.

OgHuM U3  TPOSIBICHHM YPOBHEBOTO MOJAXOJA SBISETCA OLEHKA WHIUBUYATBbHBIX
00pa3oBaTeNbHBIX JOCTHKEHWN Ha OCHOBE «METOJIa CJIOKEHHs», TPU KOTOpOM (pukcupyercs
JIOCTHDKCHHE YPOBHS, HEOOXOIMMOTO JUIsl YCHEITHOTO MPOJOJKEHUsT OOpa3oBaHHS W pealbHO
JIOCTUTAeMOr0 OONBITMHCTBOM YYaIlllUXCsl, ¥ €ro MPEeBBIIICHHE, YTO TO3BOJSET BHICTPAUBATh
WHAWBUAyallbHbIE TPACKTOPUHU JABHKEHHUS C YUETOM 30HBI ONMXKaiiiero pasBuTHs, GopMHpOBATH

MOJIOKUTEIBHYIO YUEOHYIO U COIIMAIBHYIO MOTUBALIUIO.

10. OcoGeHHOCTH OLIEHKH MPeIMETHBIX Pe3yJ1bTaTOB

O1eHKa MPeIMETHBIX Pe3yJIbTAaTOB MPEACTaBIIEeT COOON OLIEHKY JOCTHXKEHUs O00ydyarolmuMes
IUTAHUPYEMBIX PE3YJIbTATOB 110 OTJEIbHBIM MPEIMETAM.

dopMHUpOBaHUE JTHUX peE3yIbTaTOB obOecreynBaeTcsi 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNLHOTO Mpolecca — Y4eOHBIX MTPEIMETOB.

OCHOBHBIM 00BEKTOM OIICHKH NPEJIMETHBIX Pe3YyIbTaTOB B COOTBETCTBUU C TPeOOBAaHHUIMHU

Cranpapra sSBJISETCS] CIOCOOHOCTh K PEHICHUI0 y4eOHO-TI03HABATEIbHBIX U YU€OHO-IPAKTUYECKIX
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3a/1a4, OCHOBAHHBIX HA M3y4aeMOM y4eOHOM MaTrepualie, C MCIOIh30BAaHUEM CIIOCOOOB JCHCTBHIA,
PEIIEBAHTHBIX COACPXKAHUIO YYEOHBIX MPEAMETOB, B TOM YHCJIE METamlpeIMETHBIX (TI03HaBa-
TEJbHBIX, PETYJIATUBHBIX, KOMMYHUKATHUBHBIX ) IEHCTBUI.

Cucrema OLEHKU MPEIMETHBIX PE3YJIbTATOB OCBOCHHUS YUEOHBIX MPOrpaMM C YYETOM YpPOBHE-
BOro mojxona, mnpuHaroro B Cranmapre, MpeArnojaractT BblAeJeHHe 0a30BOr0 YpPOBHA
AOCTHKEHMH KAaK TOYKH OTCYETA IpPU TNOCTPOCHUU BCEH CHUCTEMBI OILEHKM W OpraHU3ALMU
WHIUBUIYAILHON paOOThI ¢ 00yJarOIUMUCS.

PeanbHble gOCTHXKEHHS OOYYarOIIMXCS MOTYT COOTBETCTBOBATh 0a30BOMY YpPOBHIO, & MOTYT
OTJINYATHCA OT HErO KaK B CTOPOHY IPEBBILIEHUS, TAK U B CTOPOHY HEJTOCTHUKEHHUS.

[IpakTka TOKAa3bIBACT, YTO /IS OMHCAHUSA JOCTHIKCHHA OOYYaIOIIMXCS IIeIeco00pasHo
YCTaHOBUTH CJIEAYIOLIUE MATh YPOBHEH.

ba3oBblii ypoBeHb JOCTHKEHHIl — YpOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE YUCOHBIX
JNEHCTBUII C OMOpPHOW cHCTEMOl 3HAHMKW B paMKax AuanasoHa (Kpyra) BBIICICHHBIX 3ajad.
Osnanenue 0a30BbIM YPOBHEM SIBJISIETCS IOCTATOUHBIM JJISl MPOJODKEHHUST 00yUeHHUs Ha CIEeAylo-
e CTynmeHu o0pa3oBaHMs, HO HE MO NPOPHILHOMY HampaBieHUI0. JlocTmkeHuio ©6a30BOTro
YPOBHSI COOTBETCTBYET OTMETKA «yJOBJIETBOPUTEIHLHOY (UM OTMETKA «3», OTMETKA «3a4TCHO»).

[IpeBrileHre 6a30BOro0 ypoOBHS CBUAETEIHCTBYET 00 YCBOCHHH OMOPHOW CHCTEMbI 3HAHWM Ha
YPOBHE OCO3HAHHOTO MPOM3BOJILHOTO OBJIAJACHHUS YUCOHBIMU ACHCTBUSIMH, a TAaKXKE O Kpyrosope,
mupoTe (MM U30UpaTeabHOCTH) HHTEepecoB. Llenecoobpa3Ho BHIICTUTH CICAYIONINE IBA YPOBHS,
NpeBbIIAKIINe 0230BbII:

* IOBBILIEHHBbIl YPOBeHb JIOCTIKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB, OLIEHKA «XOpoIIo» (OT-
MeTKa «4»);

* BLICOKHH YPOBeHb JOCTIKEHUS TUIAHHUPYEMBIX PE3yJbTaTOB, OIICHKA «OTIUYHO» (OTMETKa
«5»).

[ToBbIIEHHBIN W BBICOKHI YPOBHU JOCTHXKEHHS OTIMYAOTCS 10 MTOJHOTE OCBOSHUS IIJIaHUpPYe-
MBIX PE3yJIbTaTOB, YPOBHIO OBJIQJICHUS YUYCOHBIMH JACHCTBUAMH U C(HOPMUPOBAHHOCTHIO HHTEPECOB
K JaHHOU IIpeIMETHOM 00JIacTH.

NuauBuayanbHble TPaeKTOPUH 00yUYeHHs 00y4YaronIuXcs, JeMOHCTPUPYIOIIUX MOBBIIICHHBINH U
BBICOKMI YPOBHU JOCTHIXKEHHH, Ienecoobpa3Ho ¢GopMUPOBaTh € Y4ETOM HMHTEPECOB ITUX
oOyyJaronuxcsi ¥ WX IIaHoB Ha Oyaymiee. [Ipn HanmMuuuM yCTOWYUBBIX WHTEPECOB K YYECOHOMY
MIPEAMETY U OCHOBATEIHLHOMN TOJIOTOBKH 1O HEMY TaKHe 00yJaromuecss MOTyT ObITh BOBJICYCHBI B
MPOEKTHYIO JESATENBHOCTh MO MPEeIMeTy M COPUEHTHUPOBAHBI Ha MPOJODKEHHUE OOYYEHHS B CTap-
KX KJIaccax Mo JaHHOMY MPOQHITIO.

Jns onmumcaHWs MOATOTOBKM YYalllMXCA, YPOBEHb JTOCTHMKEHHI KOTOPHIX HHUKe 0a30BOro,

11eJ1€CO00Pa3HO BBIICINUTh TAKKE J1BA YPOBHS:
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* IOHUKEHHBIN YPOBEHb JOCTUXEHMI, OLICHKA «HEYIOBJIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHIl YPOBEeHb JOCTH)XEHHM, OLIEHKA «TUI0X0» (OTMETKa «1»).

Hepnoctuxenne 6a30Boro ypoBHs (HOHMKEHHBIH M HU3KUN YPOBHU JOCTHXKEHHI) (UKCHUPY-
€TCsl B 3aBUCUMOCTHU OT 00bEMa U YPOBHSI OCBOCHHOT'O U HEOCBOECHHOT'O COJIEP KaHUS MIpeIMETa.

Kak mnpaBuio, NMOHHM:KEHHBIH YPOBEeHb JIOCTIDKEHUH CBHUJACTEIHCTBYET OO0 OTCYTCTBUU
cHCTeMaTHYeCcKol 0a30BOM MOATOTOBKH, O TOM, YTO OOYYAIOLIMMCS HE OCBOCHO AK€ U MOJIOBUHBI
IUIAHUPYEMBIX PE3YJIbTAaTOB, KOTOPHIE OCBaMBAaET OOJBLIIMHCTBO OOYYaIOUIMXCS, O TOM, YTO
UMEIOTCSl 3HAUUTENbHbIE MPOOeNnbl B 3HAHUSX, JanbHeilee oOyudeHue 3arpyaHeHo. [Ipu stom
00y4aromuiicss MOXET BBINOJHATh OTAENbHbIE 3aJaHUs IMOBBIINIEHHOTO ypoBHS. [laHHas rpymnmna
oOydaromuxcs (B cpelHeM B X0j€ 0OydeHUsl cocTaBisiromias okojio 10%) TpedyeT crernuanbHOR
JMAarHOCTUKY 3aTPyIHEHHUH B 00y4eHUH, TPOOEIIOB B CHCTEME 3HAHUW U OKa3aHWU LeJICHAPaBIICH-
HOM IMOMOIIY B TOCTH>KEHUHU 6a30BOr0 yPOBHSI.

Husknii ypoBeHb OCBOCHUS IUIAHUPYEMBIX PE3YJIbTAaTOB CBUAETEIBCTBYET O HAIMYUU TOJIBKO
OTIENBHBIX (PparMeHTapHBIX 3HAHUH IO TMpeaMeTy, JalbHeiiee oO0y4eHHEe MPaKTHUECKU

HEBO3MOXHO. O0yJarommmcsi, KOTOpbIe AEMOHCTPHPYIOT HU3KHIA YPOBEHb JOCTIKEHUH, TpeOyercs

crielManbHas MOMOLIb HE TOJBKO M0 y4eOHOMY NpeiMeTy, HO U 10 ()OPMHUPOBAHUIO MOTHBAIIMU K
0o0y4YeHMIO, PAa3BUTHUIO MHTEpeca K HM3ydaeMoil MpeaMeTHOH o0jacTd, MOHMMAaHUI 3HAYUMOCTH
npeaMeTa A KU3HU U Jp. ToJIbKO Haluuue MOJOKUTEIbHON MOTHBALIMM MOXET CTaTh OCHOBOM
JMKBUAALUY TPOOETIOB B 00YUEHUH [T JAHHOU TPYIIITBI 00yYarOIIUXCSL.

OnucaHHBIN BbILIE OJIX0 LEIeCO00pa3HO MPUMEHATh B X0JI€ pa3IMUYHbIX MIPOLEAYp OLEHUBA-
HUS: TEKYILEro, IPOMEKYTOYHOTO XU UTOTOBOTO.

s popMHUpOBaHUS HOPM OIIEHKH B COOTBETCTBUHU C BBIJCIIEHHBIMH YPOBHSIMH HEOOXOJIUMO
OnKcaTh JOCTHKEHHs oOydaromierocss 0a30BOro ypoBHs (B T€pMUHAaX 3HaHUW U YMEHUH, KOTOpbIE
OH JIOJDKEH IPOJEMOHCTPHPOBATH), 32 KOTOpbIE OOYy4aroIMHCs OOOCHOBAHHO MOJYYaeT OLIEHKY
«yZloBIEeTBOpUTENbHO». llocie 3Toro ompenensioTcs M COAEPKATENBHO ONUCHIBAIOTCA Oolee
BBICOKME WJIM HU3KHE YPOBHHU JOCTHXEHHH. BakHO akleHTHMpoBaTh BHUMaHUE HE Ha OMIMOKax,
KOTOpBIE cJienial oOydJarouuiics, a Ha Yy4eOHBIX JIOCTH)KEHHUSX, KOTOpble 00ecreynBaoT
IPO/IBKEHHE BIIEPE B OCBOCHHUH COJIEpyKaHUs 00pa30BaHusl.

Ana  ouenku Ounamuxku Qopmupoeanus npeOMemHbIX Ppe3yAbmamoé B CUCTEME
BHYTPUIIKOJBHOTO MOHMTOPHUHTA 00pa30BaTENbHBIX JOCTHXEHHUH 11e1eco00pa3Ho (PUKCUPOBATh U
aHAIM3UPOBATh JaHHbIE O C(POPMHUPOBAHHOCTH YMEHHMM M HABBIKOB, CIOCOOCTBYIOIIUX OCBOEHMIO
CHCTEeMATHYECKHX 3HAHUM, B TOM UYHUCIIE:

* NEPEUYHOMY O3HAKOMAEHUIO, Ompabomke U 0OCOZHAHUI0 MeoPemuyecKux Mooenell U HOHAMULL

(oOmeHayuHBbIX U 0A30BBIX JJIs1 JAHHOW 00JIACTH 3HAHUSA), CIMAHOAPMHBIX AICOPUMMOS U NPOYEOVD;,
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* BbIAGIEHUIO U OCO3HAHUIO CYWHOCMU U 0CODEeHHOCmell N3Y4aeMbIX 00BEKTOB, MPOLECCOB U
ABJICHUN JEUCTBUTEIBHOCTH (TIPUPOAHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKUX W [Ip.) B
COOTBETCTBUHM C COJAEP)KAHUEM KOHKPETHOrO Y4eOHOro NIpEeIMETa, CO30aHUI0 U UCHONb308AHUIO
MoOdeneti U3y4aeMbIX 00bEKTOB U IIPOLIECCOB, CXEM;

* BbIAGNIEHUIO U AHANU3Y CYUJECIEEHHBIX U YCIMOUYUBLIX C6A3€ll U OMHOUEHUL MEXITY 00beK-
TaMU U MPOLIECCAMHU.

[Tpu 3TOM 00s3aTENBHBIMUA COCTABIISIONIMMH CHCTEMbl HAKOIUIEHHOW OLEHKH SBIISIOTCS Mate-
pHabL:

* CMapmoeoul OUazHOCMUKUY,

* MeMAMuUYecKux u Umo206bixX NPoGePOUHbIX pabom no 6cem yuebHvlM npeomeman,

* meopueckux pabom, BKI04ask ydeOHbIC UCCIEIOBAHUS U YI€OHBIC IIPOCKTHI.

Pemienne o JOCTH)KEHUM WM HEJOCTM)KEHUH IUIAHUPYEMBIX PE3YJIbTaTOB MM 00 OCBOCHHUHU
WM HEOCBOEGHUH Y4eOHOI0 MaTepHaja NIPUHUMAETCsl HA OCHOBE PE3Y/IbTaTOB BHINOIHEHUS 3aJaHUN
6azoBoro ypoBHs. B mepuon BeenmeHust CtaHmapTa KPUTEPHH JOCTHXKEHHS/OCBOCHUS Y4€OHOTO
Marepuaia 3a1aéTcsl Kak BbIoJHeHne He Menee 50% 3amaHuii 6a30BOr0 ypOBHS HIIM HOJTYYCHHE

50% oT MakCUMaJILHOIr'O 0ajia 3a BBIIOJHEHNE 3aJJaHu 6a3oBoro YPOBH:I.

11. YpoBHM NOATOTOBKH YYaIIMXCS M KPUTEPHHU YCHEIIHOCTH 00y4eHus 10
MaTeMaTHKe
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YpoBHU

Onenka

Teopust

IlpakTnka

1
Y3naBanue
AnropurMuyeckas
JIeATEILHOCTh C TOM-
CKa3KoH

«3»

Pacno3HaBaTb 0OBEKT,
HaXO/UTh HYKHYIO (hop-
MYyJ1y, IPU3HAK, CBOMCTBO
U T.I.

YMeThb BBITIOHATH 3aJaHUS
mo o0Opasily, Ha HeTo-
CPEACTBEHHOE IPUMEHEHUE
dbopmy, mpaBWII, HHCT-
PYKLUMH U T.A.

2
BocnpousBenenue
AnropurMuueckas aes-
TEJIBHOCTH 0€3 IOoJI-
CKa3Ku

«4»

3HaTh GopMynTUpOBKH
BCEX IOHATHI, UX CBOM-
CTBa, IPU3HAKHU, QOp-
MYJIBL.

YMerh BOCIIPOU3BECTH
JI0Ka3aTelbCTBA, BbI-
BOJIbl, YCTAHABJIMBATh
B3aUMOCBSI3b, BBIOUPATh
HYKHO€ ]ISl BBIITOJIHEHUS
JAHHOTO 3a/laHus

YmeTh paboTath ¢ yueOHOU
U CIIPaBOYHOM JHTEpa-
TypOﬁ, BBIIIOJIHATH 3a1aHUA,
TpeOYIOIUe HECIONKHBIX
npeoOpa3oBaHuii ¢
NPUMEHEHHEM H3Y4aeMOro
marepuaa

3
Ilonumanue
JleqaTenbHOCTh MpHU OT-
CYTCTBHH SIBHO
BBIPAYKEHHOTO aJIr0-
puatma

«5»

eJ1aTh JIOTUYECKUE 3a-
KJIFOYEHMS], COCTABIIATh
QJIITOPUTM, MOJEJIb He-
CJIOKHBIX CUTYyalui

YMeThb IPUMEHATH MOITY-
YEHHBIC 3HAHUSA B pa3iiny-
HBIX CUTYyalusix. BelmoJi-
HATH 3aJ]aHs] KOMOUHUPO-
BaHHOTO XapakTepa,
COJIEpXKAIINX HECKOJIBKO
TTOHSITHM.

4
OBJ1ajieHHEe YMCTBEH-
HOM_CAMOCTOATEIbHO-
CTbI0
TBopueckas uccnenosa-
TeJIbCKas IeSITENbHOCTh

«5»

B coBepuieHcTBe 3HATDH

YmMerb npuMeHATh 3HAHUS

M3y4eHHBI MaTepHal,
CBOOOJHO OPUEHTHUPO-
BaThCs B HeM. UMeTh
3HAHUS U3 TOTIOJTHUTEIh-
HBIX UCTOYHHUKOB. Bia-
JIeTh OTIepaLUsIMHU
JIOTHYECKOTO MBIIIUIEHUS.
CocTaBasiTb MOJIENb
0001 cUTyaIuH.

B JT1000H HECTaHAAPTHON
cutyauuu. CamocTosi-
TeJbHO BBINOJHATH TBOP-
YECKHE MCCIIEeIOBATEIILCKUE
3a7aHus. BbINOJIHATH
(GYHKIIMM KOHCYJIbTAHTA.

12. Kputepuu u HOpMbI OLleHKH 3HAHUI, YMEHUI U HABBIKOB 00y4YaloLUXCA 10 MaTeMaTHKe.

1. Quenka nucbMeHHbIX KOHMPOJIbHBIX DADOM_00YUAIOUIUXCA N0 MaAMeMamuKe.

Otmetka «5», eciu:

® B JIOTHYECKUX PACCYXKICHUSIX M OOOCHOBAHHH PEIICHUS HET TPOOETIOB U OITHOOK;
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® B pEIICHUU HET MaTeMAaTUYECKUX OMIMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMUCKA, KOTOpas He

ABJISIETCS CIIEJICTBUEM HE3HAHUS WJIM HETIOHUMaHUS Y4eOHOTO MaTepuana).
OTMmeTKa «4» CTaBUTCS B CICAYIOIIUX CIIydasix:

e paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIATOB PELICHUS HEIOCTATOYHBI (eCiH
yMeHue OOOCHOBBIBAThH PACCYKJIEHUS HE SBISUIOCH CHEUATbHBIM 0OBEKTOM IPOBEPKH);

e JIOMYIICHBI OJHA OIKOKA WM €CTh JBa — TPU HEJ0uUETa B BHIKJIAJIKaX, PUCYHKAX, YepTexkax
i rpadukax (€ciy 3TH BUJBI pabOT HE SBISUIUCH CIICIIUATBHBIM 00BEKTOM IMPOBEPKH).

OT1meTka «3» CTaBUTCS, €CIIU:

e JonymieHo Oojee OXHOW OmMMOKM WM Ooyiee JBYX — TpPeX HEAOYETOB B BBIKJIAIKAX,
yeprexax wiu rpadukax, Ho oOydaromuiics obnagaer 00s3aTeIbHBIMU YMEHHUSIMH MO IPOBEPsieMOi
TeMe.

OTtMmeTKa «2» CTaBUTCS, €CIIN:

e JIOMYIICHBl CYIIECTBEHHbIE OIIMOKH, IOKa3aBIIME, 4YTO OOydalomuics He obiagaet

00s13aTeNTbHBIMA YMEHHSIMH 110 JAHHOH TeMe B TTOJIHOM Mepe.
Otmerka «1» cTaBUTCS, €CIIU:

e paboTa Mmokasajia MoJIHOE OTCYTCTBHE y 00ydaromierocs o0s3aTeIbHbIX 3HAHUW U YMEHHH 10
IPOBEPSEMON TEME WIIM 3HAYUTENIbHAS YaCTh paOOTHI BHITIOJTHEHA HE CAMOCTOSTEIBHO.

Y4uTeab MOXKET MOBBICUTh OTMETKY 32 OpUTHHAIIbHBIN OTBET Ha BOIIPOC MJIM OPUTHHAIIBHOE
peleHure 3aa4u, KOTOpble CBUACTEIBCTBYIOT O BHICOKOM MaTeMaTUYECKOM Pa3BUTHH
oOyuarolierocs; 3a pelieHre 06osee CI0XKHON 3a/1a4u UM OTBET Ha 0oJiee CII0KHBIN BONPOC,
NPeIO’KEHHBIE 00YJaOEeMyCsl IOTIOTHUTENILHO TOCTIE BBITIOIHEHUS! UM KaKHX-JIM00 IPYTHUX
3a7laHUN.

2. Ouenka_ycmuulx Omeemos 00yuarouuxcsa no Mamemamuxe

OTBeT OLIEHNBAETCS OTMETKOM «5», €CIIM YUCHHUK:

® [IOJHO PAacKpbUl COJepKaHHWE MaTepuana B oObeMme, MPeAyCMOTPEHHOM MpOrpaMMoOi U
y4eOHUKOM;

e W3JI0XKWI MaTepuaJl TIPaMOTHBIM  S3BIKOM, TOYHO  MCIOJIb3ysd  MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEAEICHHON JIOTHYECKOMN MTOCIIEI0BATEIbHOCTH;

® [PaBWIBHO BBINOJHWI PUCYHKH, YEPTEKH, TPaQUKHU, COMYTCTBYIOLIUE OTBETY;

e [I0Ka3aJl yMEHUE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IIPUMEpaMH, IIPUMEHATH €€ B
HOBOU CUTYallMH IIPY BBIIOJIHEHUH MTPAKTHYECKOTO 3aJaHus;

e I[POJEMOHCTPUPOBAJ 3HAHUE TEOPUM pPAHEE M3YYECHHBIX CONYTCTBYIOLIMX  TEM,
c(OpMUPOBAHHOCTh U YCTONYMBOCTH UCTIOJIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

e OTBEYaJl CaMOCTOSITENIbHO, 0€3 HAaBOASIIUX BOIIPOCOB YUUTEIIS;

e BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEILUEHHHM BTOPOCTEIEHHBIX BOIPOCOB WM B
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BBIKJIAJIKaX, KOTOPbIE YYEHUK JIETKO UCIIPABUII ITOCJIE 3aMEUYaHUsl YUUTEIIS.
OTBeT OLIEHUBACTCSI 0TMETKOM «4», €CTN YIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OILEHKY
«5», HO TIPU ATOM UMEET OJUH U3 HEJJOCTATKOB:

® B WUBJIOXKEHUU [OMYIICHBI HEOOJbIIME TMpoOenbl, HE HCKA3UBIIEE MATEeMATUYECKOE

coJIepKaHue OTBETA;

e JIONYyIICHbl OJWUH — JBa HEIOYETa IMPU OCBEIICHHMH OCHOBHOI'O COJIEpKAHHS OTBETA,

WCITPaBJICHHBIC ITOCJIC 3aMEUYaHUs YUUTEIIS;
e JIOMYIICHBI OMMOKa WiIKM Oojee JBYX HENOYETOB IPU OCBEIICHWH BTOPOCTEIEHHBIX
BOITPOCOB MJIW B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MTOCIIC 3aMEYaHUs yIUTEIIs.
OTMeTKa «3» CTaBUTCS B CICAYIONMINX CITyJasx:
® HENOJIHO PAaCKPBITO COJACp)KaHWE Marepuaina (coaepkaHUE H3JIOKEHO (GparMeHTapHO, HE
BCErJa IOCJIEAOBATENIbHO), HO TIOKa3aHO oOllee MOHUMaHWE BOIPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHUs, JOCTAaTOYHBIC JIJIi YCBOCHHS MpPOrpaMMHOro marepuaina (ompeznenensl «TpeboBaHusMH K
MaTeMaTUYECKOM MOArOTOBKE 00y4YaIOUIMXCs» B HACTOSIICH TporpaMMe o MaTeMaTHKe);
® UMENNCh 3aTPyAHCHUS WM JONYIICHbl OIIMOKKM B ONPEIEICHUU MaTeMaTHYECKON
TEPMHUHOJIOTHH, YEPTEKax, BBIKJIAJIKaX, WCIPABJICHHBIC IIOCIIC HECKOJIBKUX HABOJSIIUX BOMPOCOB
YUUTENS;
® YVYEGHHUK HE CIpaBWICS C MPUMEHEHHEM TEOPUU B HOBOW CHUTYyallMd TPHU BBIOIHECHUH
MPAKTHUYECKOTO 3aJJaHus, HO BBIIOJHUI 33aHUsI 00s13aTEIbHOTO YPOBHS CJI0KHOCTH IO IaHHOM TeMe;
® QpH JIOCTATOYHOM 3HAHMM TEOPETHYCCKOTO MaTepHayia BBIABICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABHIKOB.
OT1MmeTKa «2» CTaBUTCS B CICAYIOIMIUX CIydasK:

® HE PacKphITO OCHOBHOE COJIEp>KaHN€e Y4eOHOT0o MaTepuaa;

e OoO0OHapyXeHO HE3HAaHUE YUYEHUKOM Oonblell uiM Haubollee BaXKHOM dYacTH y4eOHOro
MaTepuaa;

e JIONMYIIEHBl OIIMOKKA B OMPEIETICHUM TOHSITUN, MPU HCIOIH30BAaHUH MaTeMaTHUECKON
TEPMUHOJIOTHH, B PHUCYHKaX, uepTekax WiIM Tpadukax, B BBIKIAJKaX, KOTOpHIE HE
WCIIPaBJIEHBI MOCJIE HECKOIBKUX HABOISIINX BOIIPOCOB YUUTEIIA.

Otmerka «1» cTaBUTCSA, €CIIN:

e VYEHHWK OOHApYXWUJI TIOJHOE HE3HAHWE M HETMOHWMAaHHE WM3y4aeMOTo y4yeOHOTO marepuaia

WJIM HE CMOT OTBETUTh HU Ha OJIMH U3 IMOCTABJIEHHBIX BOIIPOCOB 110 U3YYEHHOMY MaTepHay.

13. O6mas kiaccupukanus oMUOOK.

[Tpu olieHKe 3HAaHUM, YMEHUN U HABBIKOB OOYyYaIOLIMXCA CIEAYeT YUUTHIBATh BCe OMUOKU (rpyObie
U HerpyObI€) U HETOUETHI.

I'pyObIiMu cuuTaroTCst OINOKH:
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v
v

HE3HAHHE OTPECICHHUS OCHOBHBIX MOHSATHIA, 3aKOHOB, ITPABUJI, OCHOBHBIX TOJIOKCHUN TCOPHH,
He3HaHue (HopMyJI, OOIICTIPUHSITHIX CUMBOJIOB 0003HAYCHUI BEIMYHH, CTUHHII UX U3MEPCHUS;
He3HAHWE HAMMECHOBAHUHN €IMHUI] U3MEPCHUS;

HEYMEHHE BBIICIIUTH B OTBETE INIABHOE;

HEYMEHHE MPUMEHATH 3HAHUS, AJITOPUTMBI JIJISl PEIICHUS 3a/1a4;

HEYMEHHE JIe/IaTh BHIBOJIBI U 000OIICHHS,;

HEYMEHHE YMTATh ¥ CTPOUTDH IpaduKu;

HEYMEHHE I0JIb30BaThCs IEPBOMCTOUHUKAMH, YYCOHUKOM M CITPABOYHUKAMU;

noTepst KOPHS WA COXpaHEHHUE TTIOCTOPOHHETO KOPHS;

oTtOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIE UM OIIHOKH;

BBIYUCIIUTEIILHBIC ONTHOKHU, €CIIM OHH HE SIBIISTFOTCS] OMTUCKO;

JIOTUYECKHE OIIHNOKH.

HerpyobIM oIIMOKaM ClIeIyeT OTHECTH:

HETOYHOCTH (POPMYIIMPOBOK, OTPEICICHNN, TOHATHI, TEOpUH, BRI3BAaHHASI HEMIOJHOTOW OXBaTa
OCHOBHBIX IIPU3HAKOB OINPENCIIAEMOr0 IOHATUS WM 3aMEHOW OJIHOr0 - JABYX M3 3THX
IIPU3HAKOB BTOPOCTEIIEHHBIMH;

HETOYHOCTH IpauKa;

HEpPAUMOHAIbHBIA METOJ| PEIUEHUs 3aJa4d WM HEJOCTAaTOYHO IPOJAYMAHHBIM IUIaH OTBETA
(HapyIIeHue JIOTUKH, T0IMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU);
HepalMOHAIbHbIE METO/AbI paObOTHI CO CIPABOYHOM U JPYroi JIUTEpaTypoOu;

HCYMCHUC pCIIaTh 3aaa4u, BbIIIOJIHATE 3aJlaHUS B O6HICM BUJC.

Henouyeramu sBIAIOTCS:

v
v

HEpalluOHAJIbHBIC ITPUCMBI BBIYUCIICHUI U Hp606pa3OBaHI/II71;

HeOpe)KHOE BBIMOJIHEHHE 3aIllUCel, yepTexeil, cxeM, rpadukoB.

KonTpoas 3YH npennaraercs npu npoBeIeHUN MaTEMATUYECKUX TUKTAHTOB, IPAKTUYECKUX pa-

00T, CAaMOCTOATEIBHBIX padOT 00YUaIOIIEro U KOHTPOJIUPYIOLIETO BU/1a, KOHTPOJIBHBIX PaloT.
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