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AHHOTaLUS

Pabouasi nporpaMmma o maremMatuke Juist 5 — 9 KJ1accoB cOCTaBJIeHa Ha OCHOBE CJIEAYIOIIUX HOPMATUBHBIX IOKYMEHTOB:

1. ®I'OC OO0OO (yrBepxaeH npukazoMm MuHHCTEpcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897).

2. OGpa3zoBareibpHas mporpamma o011eo00pa3oBaTeIbHOTO YUPEIKICHUS.

3. Yueonsrii utan MOY «COLL um. B.U. JlaBpoBa c. 'opsiiiHoBka [lyxoBHuIKOro paiiona CapaToBCKoi 001acTH.

4. ITonoxxenue o paboyeil mporpamMme neaarora.

5. [IpumepHas nporpamma 1o MareMaTuke 5 — 9 kiaccel U1 aBTopckas nporpamma A.l'. Mepsisk, B.b. Ilononckuit, M.C. Sxup, E.B. by1ko
(Marematuka: nporpammbl: 5—11 kmaccel / [A.I'. Mepansik, B.b. Ilononckuii, M.C. fAxup, I.A. Homuposckuii, E.B. Byuiko]. — M. : Benrana-I'pad,
2014. — 152 ¢c.).

s peanuzanuu JaHHON IPOrpaMMBI UCIIONIb3YeTCsl y4eOHO-MEeTOANYeCK i KoMItieke o penakuueit A.I'. Mepansik, B.b. [Tononckuit, M.C.
Axup, I.A. Homuposckuii, E.B. By1iko.

6. KonnuecTBO 4acoB B HEZIEN0 COCTABIsET 5 yacoB: 3 yaca — ainredpa u 2 yaca - reometpust ( ¢ 7 mo 9 kmacc).



1. IlosicHuTEILHAA 3aIUCKA

CocraB YMK:
Mertoauyeckue 31EKTDO e
JIEKTPOHHBI
Kunacc IIporpamma Y4eOHuKHU PaGouue Terpaau nocooust P
Y4eOHUKH
VIS YYUTes
MaremMaTtuka: porpammsl: 5— Marematuia: 5 kace:
. . pabouas terpags Nel, Ne2 | MaTtemaruka: 5 Kiacc:
11 xnacchr / Martemaruka: 5 KJ1acc: y4eOHUK
[AT. Mepaix, B.5 A — JUTSL yJaIuxcst METoAnYecKoe mocobue
T K, B.5. S —— o6meo6pa3czBaTeanHx / E.B. bynuko, A.T.
5 [omonckwuit, M.C. SAxup, I.A. Y yapexnaenuii / AL Mepzasik, B.b. +
Hommposcxuit, E.B. Byixo] yupexaenmii / A.I'. Mepamsik, B.b. Mepansk, B.B Hononckiii. M.C
p » 55 DY | Homouckwuit, M.C. Axup. — M.: P S
— M. : Benrana-I'pad, 2015. Benrana-Tpad, 2015, — 304 ¢ [omonckwuit, M.C. Axup. | Sxup. — M.: Benrana-
1 ’ ‘ ’ — M.: Benrana-I'pad, I'pad, 2015. — 288c.
' 2015. — 112c.
Maremaruka: nporpaMmsl: 5— Maremaruka: 6 xnace: . .
MaTeMatika: 6 Kiace: VIeOHIK pabouas Tetpaas Nel, MaremaTuka: 6 Kiacc:
11 xnacewt / s yqamnxc.;l Y No2, Ne3 nnst yyammxcst METOOUYECKOE IT0co0ue
A.T'. Mep3nsk, B.b.
6 {_[ PU N S —— 06m606pa3(zBaTenLHHX / E.B. bynuko, A.I.
onouckwmii, M.C. Sxup, 1.A. N yupexaenuit / AL Mepsnsik, B.b. +
Hommupogckuii, E.B. bynko] yapexnennii / A.I'. Mepsi, B.b. Mep3nsk, B.b [Tononckuit, M.C
p » 55 DY ) ITonouckwuit, M.C. Sxup. — M.: P S
— M. : Benrana-I'pad, 2015. Benrana-I'pad, 2015. — 304 ¢ Iomonckwmit, M.C. Axup. | Sxup. — M.: Benrana-
_152¢ ’ ' ’ — M.: Benrana-I'pag, I'pad, 2015. — 288c.
] 2015. — 112c¢.
MaremaTHka: mporpaMMel: 5— Anrebpa: 7 knacc:
Anrebpa: 7 kiacc:
11 xnacest / Anre6pa: 7 knacc: y4eOHUK JUIst piiolif; T;)T(p zm’ Nel, Ne2 MCTO)Iﬁ‘IeCKOC nmocoobue
[A.T'. Mepsusik, B.b. yuammxcs o0meo6pa3oBaTeTbHbIX H6 y 6m ¢ / E.B. bynko, A.T.
7 [Mononckuit, M.C. fxup, I.A. | yupexnennii / A.I'. Mepsisk, B.b. ;q;?ﬂg;;?;ie?}mx Mepsisk, B.b. +
Homwupogckutii, E.B. bymiko]. [Tonounckuii, M.C. SAxup. — M.: Mepsis, B.B. Tlononckuii, M.C.

— M. : Benrana-I'pad, 2015.
—152c¢.

Benrana-I'pag, 2015. — 304 c.

[Honouckuit, M.C. Sxup.
— M.: Benrana-I'pad,

Sxup. — M.: Benrana-
I'pad, 2015. — 288c.




2015. - 112c.

Maremartuka: OporpaMmsl: 5—
11 xmaccsl /

[A.I'. Mepansk, B.b.
Ionouckuii, M.C. Axup, 1.A.
Homuposckuii, E.B. byniko].
— M. : Benrana-I'pad, 2015.
—152c.

Anrebpa: 8 kiacc: y4eOHUK JIst
yJanmxcs o01eoopazoBaTeIbHBIX
yupexnenuit / A.I'. Mepansik, B.b.
ITonounckwuit, M.C. Sxup. — M.:
Benrana-I'pag, 2015. — 304 c.

Anrebpa: 8 ximacc:
pabouast Terpans Nel, Ne2
JUISL yYaIuxcs
0011e00pa3oBaTENbHBIX
yapexnaenuii / AL
Mepsnsk, B.b.
[Momonckwuit, M.C. SAxup.
— M.: Benrana-I'pad,
2015. — 112c.

Anrebpa: 8 kmacc:
METoAnYecKoe mocobue
/ E.B. byniko, A.T'.
Mepznsik, B.b.
TTonouckuii, M.C.
Sxup. — M.: Benrana-
I'pad, 2015. — 288c.

MaremMaTtuka: mporpammsl: 5—
11 xmaccsl /

[A.T'. Mep3nsk, B.b.
[Momouckwmii, M.C. Sxup, H.A.
Homupogckuii, E.B. bynxko].
— M. : Benrana-I'pad, 2015.
—152c.

Anrebpa: 9 kmacc: y4eOHUK s
yUaImxcs 0011e00pa3oBaTeIbHbBIX
yupexaenmii / A.I'. Mepamsik, B.b.
[ononckuit, M.C. Axup. — M.:
Benrana-I'pag, 2015. — 304 c.

Anrebpa: 9 kiacc:
pabouas tetpaap Nel, No2
JUTS yJaruxcst
00111e00pa30BaTEIIbHBIX
yupexaenuit / A.T.
Mepsnsk, B.b.
[Momonckwuit, M.C. Sxup.
— M.: Benrana-I'pag,
2015. — 112c.

Anrebpa: 9 kmacc:
METOANYECKOe 1ocodue
/ E.B. Byniko, A.T'.
Mep3isik, B.b.
Ilononckuii, M.C.
Sxup. — M.: Benrana-
I'pad, 2015. — 288c.

Maremaruka: nporpaMmsl: 5—
11 knaccor /

[A.I'. Mep3nsk, B.b.
ITononckuit, M.C. Axup, J.A.
Homupogckuii, E.B. bymko].
— M. : Benrana-I'pad, 2015.
—152c.

I'eomerpus: 7 kiacc: y4eOHHK ISt
yyamuxcs o01meo0pazoBaTeIbHBIX
yupexaennii / A.I'. Mepasik, B.b.
ITonouckwuit, M.C. Sxup. — M.:
Benrana-I'pag, 2015. — 304 c.

l'eometpust: 7 knacc:
pabouast Terpagns Nel, Ne2
JUTSL yJaIuxcst
0011e00pa3oBaTeNbHBIX
yupexaenuit / A.T.
Mep3nsk, B.b.
[Honouckuit, M.C. Sxup.
— M.: Benrana-I'pag,
2015. — 112c.

T'eometpus: 7 xnacc:
METOJMYECKOe mocooue
/ E.B. Byniko, A.T".
Mepzasik, B.b.
TTononckuii, M.C.
Sxup. — M.: Benrana-
I'pad, 2015. — 288c.

MaremaTHka: mporpaMMsl: 5—

I'eomerpus: 8 knacc: yueOHUK [1s

I'eomeTpus: 8 knacc:

I'eomeTpus: 8 knacc:




11 xnaccer /

[A.T". Mepansk, B.b.
[Monouckuit, M.C. Sxup, d.A.
Hommupogckutii, E.B. byniko].
— M. : Benrana-I'pad, 2015.
— 152 c.

yyamuxcst o01meo0pazoBaTeIbHBIX
yupexnenuii / A.I'. Mepansk, B.b.
[Tonounckwuit, M.C. Sxup. — M.:
Benrana-I'pag, 2015. — 304 c.

pabouast Tetpagns Nel, Ne2
JUTSL yJaIuxcst
00111e00pa30BaTENBHBIX
yupexaenuit / A.T.
Mepaisik, B.b.
[Momouckwmii, M.C. Sxup.
— M.: Benrana-I'pag,
2015. — 112c.

METOIUYECKOE MTOCO0HE
/ E.B. byniko, A.T'.
Mepzisk, B.b.
TTonouckwuii, M.C.
Sxup. — M.: Benrana-
I'pad, 2015. — 288c.

Marematuka: mporpaMmmsl: 5—
11 xnaccer /

[A.I'. Mep3nsk, B.b.
Ionouckuii, M.C. Axup, 1.A.
Homuposckuii, E.B. byniko].
— M. : Benrana-I'pa¢, 2015.

I'eomerpus: 9 knacc: yueOHHK ISt
yJanmxcs o01eoopazoBaTebHBIX
yupexnenuit / A.I'. Mepansik, B.b.
ITonounckwuit, M.C. Sxup. — M.:
Benrana-I'pag, 2015. — 304 c.

I'eomerpus: 9 xmacc:
pabouast Terpags Nel, Ne2
JUTS y4aluxcs
0011e00pa3oBaTENbHBIX
yapexnaenuii / AL
Mepsnsk, B.b.
[onmonckwuii, M.C. SAxup.
— M.: Benrana-I'pad,

TI'eometpus: 9 xnacc:
METoAnYecKoe mocobue
/ E.B. Byniko, A.T'.
Mepznsik, B.b.
TTonouckuii, M.C.
Sxup. — M.: Benrana-
I'pad, 2015. — 288c.

— 152 c.

2015. — 112c.

B OCHOBY pa6oqel71 porpaMMbl  MOJIOKCHBI IMEAArOrMYCCKUEC U JUIAAKTHUYCCKUEC IMPHUHIUIIBI (JII/I‘IHOCTHO — OPUCHTHUPOBAHHELIC,
KyJIbTYPHO — OPHECHTHPOBAHHBIC; NEATEILHOCTHO — OPUCHTHPOBAHHBIC) M COBPEMCHHbBIC JUAAKTHKO-TICHXOJIOTMYECKHE TEH/ICHIMH, CBS3aHHbIC C
pa3BuBaromUM obpa3zoBanueM u TpedoBanusiMu OI'OC.

JIMYHOCTHO OpHEHTHPOBAHHbIE IPUHIMIIBI: TPUHIUI aJANTUBHOCTH; IPUHIIMIT Pa3BUTHUS; IPUHIIUIT KOM(POPTHOCTH Mpoliecca 00ydeHusl.

KyJIbTypHO - OpMeHTHPOBAaHHbIEe NMPUHUMMbI: TPUHIMIT [EJIOCTHOW KapTHHBI MHUPA; MPUHIUIT [EJIOCTHOCTH COAEp)KaHUs 00pa3OBaHMS,
NPUHIUI CUCTEMAaTUYHOCTH; NPHUHIUI CMBICIOBOIO OTHOMIIEHUS K MHUPY; NPUHIMI OPHUEHTUPOBOYHOM (PYHKIMU 3HAHUM; NMPUHLUI ONOPHI Ha
KYJIbTYpPY KaK MUPOBO33PEHHUE U KaK KyJIbTYPHBIA CTEPEOTHII.

JlesiTe IbHOCTHO — OPHEHTHPOBAHHbIE IPUHIMIIBI: TPUHIUI 00YYEHUS 1eATeTbHOCTH; IPUHIIMI YIPABISEMOro Mepexo/ia OT e TeIbHOCTH
B yq€6HOﬁ CUTyallUl K JOCATCIbHOCTU B JKU3HEHHOH CUTyalluu, HNpUHOMUII Iepexoaa OT COBMECTHOM yq€6HO-H03HaBaTeHBHOﬁ JACATCIIBHOCTH K
CaMOCTOSITENIbHON JIeATEIbHOCTU Y4allerocs (3oHa Ommkaiiiero pasBUTHs); MPUHIMII OMOPHl HA MPOIECCHl CIOHTAHHOTO Pa3BUTHS;, MPUHIMIT
dhopMupoBaHHS TOTPEOHOCTH B TBOPUYECTBE U YMEHHUI TBOPUYECTBA.

N3yuenne MmareMaTUKu B OCHOBHOM IITKOJIE HAIIPABJICHO HA JOCTIKEHUE CICAYIOMNX IeJIei:

* HHTE/UIEKTYaJIbHOE pa3BUTHe, GOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIMMBIX UYEJIOBEKY JUIsl TOJHOLEHHOW >KU3HU B COBPEMEHHOM
00IecTBe, CBOMCTBEHHBIX MAaTEMaTHYECKOW NEATEIbHOCTH: SICHOCTH W TOYHOCTH MBICIH, KPUTUYHOCTH MBINUICHUS, WHTYUIIMH, JOTHYECKOTO
MBIIJICHHS], SJIEMEHTOB AITOPUTMHUYECKON KYIbTYphI, MPOCTPAHCTBEHHBIX MPEACTABICHHH, CIIOCOOHOCTH K MIPEOAOTICHHUIO TPYTHOCTEH;




e (QopmMupoBaHue mnpeacTaBJaeHU 00 HIOSIX M METOAAX MATEMaTHKH KaK YHHUBEPCAIHHOTO f3bIKAa HAyKH W TEXHUKH, CPEICTBA

MOJICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB;

e BOCIHMTAHUE KYJbTYPbl JUYHOCTH, OTHOIICHHUS K MaTeMaTHKe KaK K YacTH OOIIEUeIOBEUYECKO KyJIbTYphl, UTpaloieldl 0co0yo posib B

OOIIECTBEHHOM Pa3BUTHH.

Coneprxanue 00pa30BaHUs 10 MATEMATHUKE ONPENIEISCT CISAYIOIINE 3aa4u:
® OBJIAACTH CHUCTEMOM MaTeMaTHYECKHX 3HAHUU U YMeHI/If/'I, HCO6XOIII/IMLIX AJi1 MPpUMCHCHUA B HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU, H3YUCHUH
CMCXKHBIX NUCHUIIINH,
® CrIOocOOCTBOBaTh WHTEIUICKTYyaJbHOMY pa3BUTHIO, (OPMHPOBATH KayecTBa, HEOOXOAWMBIC YEJOBEKY Ui IOJHOLICHHOW KH3HH B

COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC MATEMATUUECKOM JICATEIILHOCTH: ICHOCTH M TOYHOCTH MBICIIH, HHTYUIIMH, JIOTHYECKOTO MBIIUICHHSI,

MPOCTPAHCTBEHHBIX MPEICTABICHH, CIOCOOHOCTH K MPEOA0JICHUIO TPYTHOCTEH;

e (opMHUpOBaTh NMPEICTABICHUS 00 UICSIX M METOAAX MAaTEMAaTUKH KaK YHUBEPCAIBHOTO SI3bIKAa HAYKH W TEXHHKH, CPEACTBaX MOJICIUPOBAHUS

SIBJICHHUI U TPOLIECCOB;

® BOCHHUTHIBaTh KYJIbTYpY JHWYHOCTH, OTHOIIEHHWE K MaTeMaTHKE KaK YacTH OOIICUeTOBEYECKON KYyJIbTYpbl, Urparouieil ocoOyro pojib B

OOIIECTBEHHOM Pa3BUTHH.

Kypc Mmarematuku 5 — 6 kjaccoB siBisieTCs (YyHIAMEHTOM JIJIsi MAaTEeMaTHYECKOTO 00pa30BaHMsl M Pa3BUTHUS IIKOJIBHUKOB, JOMUHUPYIOIICH
(byHKIEH MpU €ro W3yYeHWH B 3TOM BO3PACTE SIBIISICTCS WHTEIUICKTYyallbHOE pa3BUTHE ydammxcs. Kypc mocTpoeH Ha B3BEIICHHOM COOTHOIICHUH
HOBBIX M paHee YCBOCHHBIX 3HAHMIA, 00S3aTEIbHBIX U JIOMOJHUTEIBHBIX TEM JUIS U3yUYCHHS, a TaK)KE YYUTHIBACT BO3PACTHBIC U MHIUBUIYaJIbHBIC
0COOEHHOCTH YCBOEHUS 3HAHUN yUalllUMUCS.

[TpakTHueckas 3HAYMMOCTh IIKOJBHOTO Kypca MaTeMaTHKH 5 — 6 KJIacCOB COCTOUT B TOM, UYTO MPEIMETOM €ro M3Y4eHUs SBISIOTCS
MIPOCTPAaHCTBEHHBIE (POPMBI M KOJTMUYECTBEHHBIE OTHOIICHUSI PEATbHOTO MHpa. B coBpeMeHHOM 00IecTBe MaTreMaTndeckasi IOAr0TOBKa HEOOXO0qrMa
Ka)XJIOMy 4eJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCEX c(epax 4eIoBeUECKOM AesITeNbHOCTH.

MatemaTuka sBIsIETCS OJHUM H3 OIIOPHBIX HMIKOJBbHBIX IMPEAMCTOB. Maremaruueckue 3HaHUS U YMCHUA H€O6XOI[I/IMI>I AJId U3YUCHUA
anreOpsl M TeOMETpUHU B 7-9 Kilaccax, a TAKKe AJIs U3yUEHHUS] CMEXKHBIX JTUCIMITINH.

O6y‘I€HI/IC MaT€MaTUuKE I[aéT BO3MOKHOCTbH HIKOJIbHUKAM HAYYUTHCA IJIAHUPOBATHL CBOIO JACATCIbHOCTE, KPUTHYCCKN OLICHHUBATDH eé, MNPpUHHUMATDH
CaMOCTOSITENIbHBIE PEIIeHNUs, OTCTauBaTh CBOM B3IJIA/IbI H YOCKICHMUS.

B MpoHeCcCce MU3YyUCHUA MATCMATUKH IHIKOJBHUKH Y4YaTCsad H3jlaraTb CBOM MBICIIM SICHO WM HMCYCPIIBIBAIOIIC, HpI/IO6p€TaIOT HaBBIKHM YETKOTO U
IPaMOTHOTO BBINOJHEHHUS MaTeMaTHYeCKHX 3aluceld, NMPH 3TOM HCIOIb30BaHHME MATEeMaTHYECKOTO s3bIKAa IO3BOJISIET pa3BUBATh Y YyYalllUXCs
IPaMOTHYIO YCTHYIO U IIUCBMEHHYIO PEUb.

3HaKOMCTBO C MCTOpHEH pa3BUTUSI MaTEeMAaTUKHM Kak Hayku (OpMHPYET Yy ydalluxcs IMpeACTaBIeHHs O MaTeMaTHKe KaK YacTH
00111€4eNI0BeYECKON KYJIbTYPHI.

3HaunTeIbHOE BHUMAHUE B M3JIOKEHUHM TEOPETUYECKOTr0 MaTepuaia Kypca yAeaseTcs ero MOTUBAIMH, PACKPBITHIO CYyTH OCHOBHBIX MOHSTHH,
uneit, merogoB. OOydeHre MOCTPOCHO Ha 0a3e TEOPHUH Pa3BHBAIOIIETO OOYYEHUS, YTO JIOCTHTAETCS OCOOCHHOCTSIMH HW3JIOKEHHUS TEOPETUYECKOTO
Marepuana 1 ynpa)XHEHUsIMH Ha CpPaBHEHUE, aHAJIN3, BbIIEJICHNE TTIaBHOT'O, YCTAHOBJICHUE CBsI3€H, KilaccuuKaluio, 0000IIeHrne U CHCTEMaTH3alIHIO.
Oco000 aKIEeHTUPYIOTCS COACPKATEIBHOE PACKPHITHE MATEeMATUYECKUX TOHSTHUM, TOJKOBAHWE CYINTHOCTH MAaTEMaTHYEeCKHMX METOJOB U 00JaCTH HX
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IIPUMEHEHHUS], JEMOHCTPALMsl BO3MOXXHOCTEN NPUMEHEHHSI TEOPETUUECKUX 3HAHUM JUIsl PELIeHUs 3a7ad IPUKIIAJHOIO XapaKTepa, HalpuMep peleHus
TEKCTOBBIX 3a/1a4, JCHEKHBIX W TMPOILIEHTHBIX PacuéToB, YMEHHE IOJIb30BAThCA KOJIMYECTBEHHOM WHGOpMaIMel, MpeACcTaBIeHHON B pPa3IUYHbIX
¢dopmax. OcozHaHue OOIIEro, CYIIECTBEHHOTO SIBJISCTCS OCHOBHOHM 0a30ii Ui peuieHus ynpaXHeHUH. BaXHO MPUBOIUTH AETalbHbIC MOSCHEHUS K
PELIEHUIO THUIOBBIX YHNPa)XHEHUH. DTHUM PACKpbhIBAE€TCS CyTh METOJA, MOJAXO0Ja, MPEUIaraeTcs ajirOpuTM WM HBPUCTHYECKAs CXeMma pEeLICHUs
YIPA)KHEHUH ONPEIEIEHHOrO TUIIA.

Pabouas mporpamma OCHOBHOrO 00Iiero oOpa3oBaHHs 3a/laeT IMEpPEuYeHb BOMPOCOB, KOTOPBIE IMOIJIEkKAT O00s3aTEIbHOMY H3YyUEHHUIO B
OCHOBHOU 1IKoJIe. HacTosmas nporpaMma BKJIKOYAET MaTepHall, CO3AA0IINI OCHOBY MAaTEMATHUYECKONM IPAaMOTHOCTH.

B nporpamme ocHOBHOTr0 0011ero 06pa3oBaHus IO MareMaTHKe COPMYIHUPOBAHBI LIETH U TpeOOBaHUS K pe3ylibTaTaM 00y4YeHHs], BKIItoYas
XapaKTePUCTHKY YUeOHO! AEATEIbHOCTH yUaIMXCs B POLIECCE OCBOCHUS CO/iepKaHust Kypca. B paboueit  mporpamme 1o MaTeMaTHKe
MPEeyCMOTPEHO 3HAUYUTEIHHOE YBEIMUYEHNE aKTUBHBIX (OpM pabOThI, HAIIPABJICHHBIX HA BOBJICUEHHUE YYAL[UXCS B MATEMATHUECKYIO EATEIbHOCTb,
Ha oOecnedyeHHe IMOHUMaHMsI MMM MaT€MaTH4YeCKOro MaTepuajla W pa3BUTUS HHTEIUIEKTa, NPUOOpEeTEeHUE NPAKTUYECKUX HABBIKOB, YMEHMH
MIPOBOANTh PACCYXACHUS, JOKa3aTeslbcTBa. Hapsimy ¢ 5TuM B Hell yJensercs BHUMaHUE HCIHOJIb30BAaHUIO KOMIIBIOTEPOB M HH(POPMAIIMOHHBIX
TEXHOJIOTUH JJIsl YCUJICHHUS BU3YaIbHON M AKCIIEPUMEHTAIBHOM COCTABISIONIEH 00ydeHus: MmaTreMaTuke. Paboyast mporpaMma mo3BoJsieT 00eCcTeYnTh
dbopMupOBaHHE, KaK HpeOMemHblX YMEHUH, TaK U YHUBEPCANbHLIX YUYeOHbIX OeliCmeéuil IIKOJbHUKOB, a Tak)Ke CHOCOOCTBYET IOCTHIKCHHIO
onpeaenéHHpix B0 @I'OC NMYHOCTHBIX pe3ysIbTaTOB, KOTOPBIE B JalbHEHUIIEM MO3BOJIAT yYalIUMCs IPUMEHSTH [TOJIyY€HHbIE 3HAHUS U YMEHUS JJIs
pelIeHus pa3InvHbIX )KM3HEHHBIX 33/1a4.

2. O0mas xapakTepucTuKa yueOHoro npeamera «MaremaTuka

CogepxaHue MaTeMaTH4ecKoro oOpa3oBaHHMs B OCHOBHOH Ikoiie (OpMUpYeTCs Ha OCHOBE (PYyHIAMEHTABHOTO Spa IIKOJIHHOTO
MaTeMaThuyeckoro ooOpazoBaHus. OHO B OCHOBHOW IIKOJE BKJIIOYAeT CIEAyIOIIUe pasfensl: «Apudpmernkay, «Aaredpa», «OyHKIHN»,
«BeposTHOCTL M craTucTHKa», «['eomerpus». Hapsany ¢ 3TUM B HEro BKIIIOYEHBI JBA JOIOJHUTEIBHBIX pasfena: «/IormKa M MHOMKECTBAY,
«MaTemMaTuka B HCTOPHUYECKOM PAa3BUTHM», YTO CBS3aHO C peaju3alueil 1ened OOMIEMHTEIUIEKTYaTbHOTO M OOIIEKYJIbTYPHOTO Pa3BUTHUS
yuamuxcs. CogepkaHue KaxkJI0TO U3 3TUX pa3/iesioB pa3BOPAUMUBAETCS B COJIEPKATEIbHO-METOIUYECKYIO JTUHUIO, TPOHU3BIBAIOLYI0 BCE OCHOBHBIE
pasziensl CoAepKaHusl MaTeMaTHIECKOTO 00pa30BaHMs Ha TAHHOW CTYIIEHH O0yUeHHUSI.

Copepxanue paznena «Apudmerukay CIyXuT 0a30i sl AaTbHEHIIET0 U3YYeHHUs YYalUMUCS MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO MX
JIOTUYECKOTO MBIIIUICHHS, (DOPMUPOBAHUIO YMEHUS TOJIb30BATHCS ATOPUTMAMH, a TAaK)Ke MPHUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B
MMOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PaIllMOHATBHBIMUA M UPPAIIHOHATBHBIMU YHCIaMU, (POPMUPOBAHHEM
MEPBUYHBIX MPEICTABICHUN O MEWCTBUTEIHLHOM YHCIIE. 3aBEepIICHUE YMCIOBON JMHUU (CHCTEMAaTH3allus CBEJICHUNW O JEHCTBUTEIHHBIX YHCIAX, O
KOMIUIEKCHBIX YHCIIaX), TaK e Kak ¥ 0osee clokHble BOMpockl apudmeTuku (aroputM EBkimuma, ocHoBHasl Teopema apu(METHKH), OTHECEHO K
CTYTIEHH OOIIETO CPEeIHETO (MOJTHOTO) 00pa30BaHUA.

Cogepxanue paszzena «Ajaredpa» HampaBlieHO Ha (JOPMUPOBAHKE y YYAIUXCS MaTEMaTHYECKOTO afmapara JUisl pelieHus 3aJa4 U3 pa3HbIX
pa3zieIoB MaTeMAaTHKH, CMEXKHBIX MPEIMETOB, OKPYXKAIOMed peaTbHOCTH. SI3BIK anreOpbl MOAYEPKUBACT 3HAUYCHHE MATEMATHKH KaK S3bIKA JUIS
MOCTPOCHUST MAaTEMATHUYECKUX MOJeNied TPOIECCOB U SIBICHUN peanbHOro Mupa. B 3amaum u3ydeHus anreOpbl BXOAAT TaKXKE pa3BHUTHE
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AITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAMMOT0, B YAaCTHOCTH, JUII YCBOGHHUS Kypca HWH(POPMATUKU, OBJIAJICHHS HABBIKAMH JIEAYKTUBHBIX
paccyxnenuid. [IpeoOpa3zoBaHne CUMBOJBHBIX (POPM BHOCUT CHeLM(UUYECKUH BKJIAJ B pa3BUTHUE BOOOPAXKEHUS ydyalllUXCs, UX CHOCOOHOCTEH K
MaTEeMaTHYeCKOMYy TBOpPYECTBY. B OCHOBHOW IIKOJIE€ MaTepuasl TPYHNIUPYETCs BOKPYI PALlMOHAIBHBIX BBIPAXKEHHUI, a BONPOCHI, CBSA3AHHBIE C
UpPpalMOHAIbHBIMU BBIPAKEHUSMH, C TPUTOHOMETPUYECKUMHU (YHKIMSIMU U NPeoOpa3oBaHMUAMH, BXOAAT B COJEp)KAHUE Kypca MaTeMaTUKU Ha
CTapuiei CTylieHu 0Oy4eHHUs B LIKOJIE.

Conepxanne pazznena «@yHKUMM» HAlEJICHO Ha IOJNY4YE€HUE ULIKOJbHUKAMM KOHKPETHBIX 3HAHMH O (YHKUMH Kak BaKHEHIIei
MaTeMaTU4ecKOW MOJENIN AJsl ONMHCAaHHsS M MCCICIOBAHUS Pa3HOOOPa3HBIX MPOLECCOB. M3yueHHe 3TOro marepuana CHOCOOCTBYET PAa3BUTHIO Y
YUaIIUXCsl YMEHUS MCII0b30BaTh PA3JIMYHBIC S3bIKM MAaTEMAaTUKM (CIOBECHBIM, CUMBOJIUYECKUH, IrpadUuecKuii), BHOCUT BKJIaJ B (hOPMUpPOBAHHE
IIPEJICTABICHUH O pOJIM MATEMATUKH B Pa3BUTHM LIUBUIN3ALNN U KYJIbTYpPHI.

Paznen «BepoAATHOCTH M CTATHCTHKA» — O00s3aTEeIbHBIH KOMIIOHEHT IIKOJIBHOTO OOpa30BaHUs, YCWIMBAIOLIUI €ro NpUKIagHOE U
MPaKTUYECKOe 3HAUYEeHUE. DTOT MaTepuait HEOOXOIUM, MPEXKAE BCEro, s (OPMUPOBAHHA Yy ydamuxcs (pyHKIIMOHAIHHONH TPAMOTHOCTH - YMEHUI
BOCIIPUHMMATh U KPUTHUYECKH aHAJIM3UPOBATh UHPOPMALIMIO, IPEICTABICHHYIO B pa3IMYHbIX (JOpMax, HOHUMATh BEPOSITHOCTHBIA XapaKkTep MHOTUX
pealIbHbIX 3aBUCUMOCTEH, IPOBOJUTH MPOCTENUIINE BEPOSATHOCTHBIE pacueThl. M3yueHre ocCHOB KOMOMHATOPUKY MO3BOJIUT yYalIUMCS pacCMaTpUBaTh
cllyyau, OCYILECTBIIATh IepeOop U MOACYET YUCIIa BAPUAHTOB, B TOM YHCIIE B IPOCTEHIINX MPUKIAIHBIX 3a/jayax.

[Tpy n3y4eHHM CTATUCTHKU M BEPOSITHOCTH PACIIMPSIOTCS IPEACTABICHUS O COBPEMEHHON KapTHMHE MHUpa U METOJaX €ro MCCIeJOBaHMS,
¢dopmHpyeTcss MOHMMAaHUE POJU CTATHCTUKM KaK MCTOYHHMKA COLMAIBHO 3HAYMMOM WMH(pOpMalM{, U 3aKJaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIILITIEHUS.

Llens conmepkanus pasznena «I'eoMeTpusi» — pa3BUTh y YYalIMXCS MPOCTPAHCTBEHHOE BOOOpa)k€HHE M JIOTMYECKOE MBIIUIEHUE IyTeM
CUCTEMAaTUYECKOT0 U3yUEHHs] CBOMCTB T€OMETPUUYECKUX (PUTYp HA MJIIOCKOCTH U B MPOCTPAHCTBE M MPUMEHEHMS STUX CBOICTB NP pELICHUH 3a/1a4
BBIYHCIIUTEIBHOTO U KOHCTPYKTUBHOIO XapakTepa. CyllecTBEeHHas posib IIPU 3TOM OTBOJUTCS Pa3BUTHIO reoMeTpuueckoil mHTyuuuu. Coderanue
HarJIsiTHOCTU CO CTPOTOCTBHIO SIBISETCS HEOTHEMJIEMOM YacThi0O M€OMETPUYECKMX 3HaHUM. Marepuai, oTHocsmuics Kk 6nokam «KoopanHaTel» U
«BeKTopbl», B 3HAUUTENLHON CTETIEHN HECET B cebe  MEXIIpeIMETHbIE 3HaHUs, KOTOphIe HaXOIAT MPUMEHEHHUE, KaK B Pa3IMYHbIX MaTEMaTHYECKUX
JTUCHUIUINHAX, TAK U B CMEKHBIX ITpeIMeTax.

OcobeHHOCThIO pa3ziena «JIoruka M MHOMKeCTBa» SIBJIETCS TO, YTO INPEJICTABIECHHBIH B HEM MaTepHal NMPEHMYILECTBEHHO H3y4aeTcs M
HCIOJIb3YETCSl B XOJ/I€ PACCMOTPEHUS Pa3IMUHbIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepuall HalleJIeH Ha MaTeMaTHUeCKOe Pa3BUTHE yUalluXcs,
¢dbopMHpOBaHHE Y HHMX YMEHHs TOYHO, CXKATO U SICHO M3JIaraTh MBICIM B YCTHOM M NUcbMeHHOW peun. Pasznen «KomOuHaTOpHbIE 3agaum» -
00s13aTebHBI KOMIIOHEHT UIKOJIBHOTO 00pa30BaHMsl, YCHJIMBAIOIIMN €ro MPUKIaJHOE U MPAKTHUEeCKOe 3HAaYeHHe. JTOT MaTephall HeoOXoIuM st
(dbopMHpOBaHUS Yy YYaIIMXCSl YMEHHUS BOCIPHUHMMATh W KPUTHUYECKH AHAJIM3WPOBAaTh WH(POPMALMIO, TNPEICTABICHHYI0 B pa3iIM4yHBIX (opmax,
MMOHUMAaTh BEPOSATHOCTHBIN XapaKTep MHOTHX pealbHbIX 3aBHCHUMOCTEH, MPOM3BOAUTH MPOCTEHIINE BEPOSTHOCTHbIE pacuéThl. V3yueHue OCHOB
KOMOMHATOPUKH MO3BOJMT YYalIUMCS OCYILECTBIIATH PACCMOTPEHHE CilyyaeB, Mepedop BApHAHTOB, B TOM YHCIE B MPOCTEHUIIMX ITPHUKIATHBIX
3a/a4ax.

Paznen «MatemaTnka B HCTOPHYECKOM Pa3sBUTHHW» IpeIHa3HaueH Uil (opMUpOBaHMS MpPEICTaBICHUM O MaTeMaTUKe Kak YacTH
YeJI0BEYEeCKON KYJIbTYPbI, JUIsl OOIIEro pa3BUTHS LIKOJIBHUKOB, Ui CO3JaHUS KYJIbTYPHO-UCTOPHUECKON cpeabl oOyueHusi. Ha Hero He Bbiiensercs



CIELUAIBHBIX YPOKOB, YCBOCHHUE €T0 HE KOHTPOJIMPYETCS, HO COAEPIKaHUE 3TOr0 pas3ziesia OpraHuyHO MPUCYTCTBYET B y4eOHOM IpoIiecce Kak CBOETO
poJla TyMaHUTapHBIN (POH MpU paccMOTPEHUHU POOIEMATUKH OCHOBHOTO CO/IEPKaHMSI MAaTEMaTHYECKOr0 00pa3oBaHusl.

3. Onucanue Mecta yuedOHoro mpeamera «MaTteMaTHKa» B y4eOHOM IJIaHe

B coorBerctBuUM ¢ TpeboBaHusMH DeneparbHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOrO CTaHAAapTa OCHOBHOTO 00LIero oOpa3oBaHus
npeamer «MaremaTtruka» u3ydaercs ¢ 5-ro mo 9-i kiacc B BUA€ CIeIyIONUX YUeOHbIX KypcoB: 5—6 kiacc — «Maremaruka», 7-9 kiace — «Anredpa»
u «['eomerpusi». bazucHslil yueOHbIN (00pa3oBaTeIbHbIN) IUIaH HA U3yYEHUE MAaTEMaTHUKU B OCHOBHOM IIKOJIE OTBOJAUT 5 y4eOHBIX 4acOB B HEJEIIIO B
TEUYEeHHUE KAKIO0ro roja o0yueHus, Bcero 1754acos (35 nenens). Yueonsiit mman MBOY «CII Nel4y npegycmarpuBaet 5 yueOHBIX YacOB B HEZEIIO B
Te4YeHHUe KaKI0ro rojaa odydyenus, scero 1754acoB (35 Hezenb).

Jannas pabouast mporpamma npeaycMaTpuBaeT o0s3aTelIbHOEe U3y4eHNEe MaTeMAaTUKKA Ha 3Tare OCHOBHOrO oO0IIero oopa3oBaHus B 00bEMe

875 uvacoB. B Tom uucne: B 5 kimacce — 175 4, B 6 ximacce — 175 4, B 7 knmacce — 175 u (anre6pa — 105 4, reometpust — 70 1), B 8 kinacce —175 4
(anmre6pa — 105 9, reomerpust — 70 1), B 9 kimacce — 175 u (anredpa — 105 4, reomerpus — 70 ).

Ktacewr ®enepalnbHblil 0a3UCHBIN yueOHbIH 1aH (35Henenb)
B TOJ B HEJICIIO

5 175 5
6 175 5
7 175 S

anredpa — 105 reomerpus — 70 anrebpa—3  reomerpus — 2
g 175 5

anrebpa — 105 reomerpus — 70 anrebpa—3  reomeTpus — 2
9 175 5

anredpa — 105 reomerpus — 70 anrebpa —3  reomeTpus — 2

Bcero 875

4. JIn4HOCTHBIE, MeTaNpeAMeTHbIE H NPeIMeTHbIE Pe3y/IbTaThl
0CBOCHHUA yuyeOHoro npeamera «MaremaTuka»

H3y‘ICHI/IC MAaTCMAaTHUKHU CHOCO6CTByCT (I)OpMPIpOBaHI/IIO Yy ydamuxcsa JHYHOCTHBIX, METAIIPEAMETHBIX U INPEAMETHBIX PpPe3yjabTaToB
o6yquI/151, COOTBCTCTBYIOIIINX Tpe6OBaHI/IHM (I)ez[epam,Horo ToCyaapCTBCHHOI'O O6pa3OBaTeJ'ILHOFO CTaHJgapTa OCHOBHOTI'O 06]].[61“0 o6pa3013aH1/151.
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B auunocmnom nanpaenenuu:

BOCIIMTAaHWE POCCUMCKON IPAKIAHCKOW MACHTUYHOCTHU: IaTPUOTU3MA, yBakeHHs K OTe4ecTBY, OCO3HAHMS BKJIAJa OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

YMEHHE SCHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIA B YCTHOM U IIMCbMEHHON pPEYH, IOHUMATh CMBICI IIOCTAaBICHHOM 3aJ]a4l, BEICTPAaUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDBHI;

KPUTHUYHOCTH MBIIUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKAa3bIBAaHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

MPEJCTaBICHUE O MaTEeMAaTUYeCKON HayKe Kak cdepe YelloBEUYeCKOi JesITeIbHOCTH, 00 dTanax ee pa3BUTHA, O €€ 3HAUMMOCTHU JUISl Pa3BUTHUS
LUBWIA3ALUY;

KpEaTUBHOCTb MBIIIJICHNS], UHULMATHBA, HAXOJUYMBOCTh, AKTUBHOCTb IIPH PELICHUHA MAaTEMaTUYECKUX 3aay;

YMEHHUE KOHTPOJINPOBATh MPOLIECC U Pe3yJIbTaT yueOHON MaTeMaTH4eCKOH 1 TeIbHOCTH;

CIOCOOHOCTh K 3MOLIMOHATILHOMY BOCIIPHATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4, peIIeHU, pacCyKACHUH.

B memanpeomemnom nanpaénenuu:

IIepBOHAYAJIbHBIE MpEJCTaBIeHU 00 HAeIX M O MEeToJaX MAaTeMaTHUKU KaK YHUBEPCAJIbHOM S3bIKE HAyKM M TEXHUKH, CPEACTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

YMEHHE BHJIETh MaTEMAaTHYECKYIO 3a7[ady B KOHTEKCTE MPOOJIEeMHOM CUTyalluu B IPYTUX TUCHUIUIMHAX, B OKPYKAIOIIEH JKU3HU;

YMEHHE HAaXOIHUTh B PA3IMYHBIX MCTOYHHMKAX WH(POPMANNIO, HEOOXOIUMYIO [UIS PEUICHUS MaTeMaTHYeCKUX MpoOiieM, NPEACTaBIsATh €€ B
MOHATHOU (hopMe, TPUHUMATD PELICHUE B YCIOBUSIX HETMOIHON U M30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMAIUH;

yYMEHHUE MOHUMATh U UCIOJIb30BATh MaTeMaTHUECKUE CPE/ICTBA HAIIIHOCTH (rpaduku, AuarpaMmbl, TaOJIUIbL, CXEMBI) I WILTOCTPALUH,
MHTEpIpETAluu, apryMEeHTalUu;

YMEHHE BBIJIBUTATh TUIOTE3bI PU PELICHUH YY€OHBIX 3a/1a4, TOHUMATh HE0OOXOJUMOCTh UX NPOBEPKH;

yMEHHUE NMPUMEHSATh UHIYKTUBHBIE U JI€JYKTUBHBIE CLIOCOOBI PACCYKACHUMN, BUJIETh pa3IMYHbIE CTPATETUHU PEIIeHUs 33/1a4;

[TIOHUMAaHHUE CYIIHOCTU aITOPUTMUYECKUX IIPEANUCAHUNA U YMEHUE ACUCTBOBATH B COOTBETCTBUHU C MPEIIOKEHHBIM AITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTAaBUTh 11€JIH, BEIOUPATh U CO3/1aBaTh AITOPUTMBI JJIs PELICHUs y4eOHbIX MaTEMaTHYECKUX MPOOIIeM;

YMEHUE IUIAHUPOBATh U OCYILLECTBIATH JEATEIbHOCTD, HAIIPABICHHYIO Ha PELICHHE 3a1a4 UCCIIEN0BATEIBCKOIO XapakTepa.

B npeomemmnom nanpagnenuu:

OBJIaJicHUue 0a30BbIM MOHATHHHBIM amnmapaToM MO OCHOBHBIM pasjiellaM COJIepXKaHHsI, MpeICTaBlIeHue 00 OCHOBHBIX M3YyYaeMbIX MOHATHIX
(uucno, reomerpuueckas ¢uUrypa, ypaBHEHHE, (QYHKIMS, BEPOSATHOCTb) KaK Ba)KHEWIIMX MaTEeMaTHMYECKHUX MOJENSIX, MO3BOJISIOMINX
OIMCHIBATh U U3y4aTh PEAJIbHBIE POLIECCHI U SBIICHUS;

yMeHHe paboTaTh C MaTeMaTHUYeCKMM TEKCTOM (aHaJIM3upoBaTh, H3BIEKaTh HEOOXOAUMYI0 HH(OpMaIHIO), TPaMOTHO NPUMEHATH
MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, MCIIOJIb30BaTh PA3JINYHbIC S3bIKH MAaTEMATHKUY;
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*  yMEHHE MPOBOJAUTH KIACCU(PHUKAIMH, JIOTHIECKHE 000CHOBAHMUS, T0KA3aTEILCTBA MATEMATHIECKUX YTBEPIKICHUH;

* YMEHHE paclo3HaBaTh BUJbl MATEMaTHUECKUX YTBEPKICHUN (aKCHOMBI, OIIPE/IENICHHS], TEOPEMBI), IPSIMbIE U 0OPaTHBIE TEOPEMBI;

* pa3BUTHE NPEACTABICHUN O YUCIE U YMCIOBBIX CHCTEMAaX OT HATypaJbHBIX 10 JCUCTBUTEIIBHBIX YUCEN, OBJIAJCHUE HABBIKAMM YCTHBIX,
IIMCBMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCICHUN;

*  OBJIAJICHUE CUMBOJIbHBIM SI3BIKOM aJIreOphl, IPUEMaMH1 BBITIOJTHEHHUS TOXKIECTBEHHBIX TPe0Opa30oBaHuil palliOHAIBHBIX BBIPAKEHHH, PELICHUS
YPaBHEHMM, CUCTEM YPAaBHCHMM, HEPABEHCTB M CHCTEM HEPABEHCTB, YMECHHME HCIIOJIB30BaTh MJCKH0 KOOPAMHAT Ha INIOCKOCTH IS
MHTEPIpPETallNy YpaBHEHUI, HEPABEHCTB, CUCTEM, YMEHHE MPUMEHATH ajredpandeckue mpeoOpa3oBaHus, almnapaT ypaBHEHUN U HEPAaBEHCTB
JUI PEIICHUs 3a[a4 U3 pa3IMYHbIX Pa3AeiioB Kypca;

* OBJIQJICHUE CHCTEMON (YHKIHMOHAIBHBIX IOHATUH, (YHKIMOHAJIBHBIM S3bIKOM W CHMBOJHMKOH, YMEHHE Ha OCHOBE (DYHKUIMOHAIBHO-
rpaduuecKux MpeCTaBICHUH ONMUCHIBATH U AHAIU3UPOBAThH PEAIbHbIE 3aBUCUMOCTH;

* OBJAJICHUE OCHOBHBIMHU CIIOCOOAMM NPEJCTaBICHUS M aHAIM3a CTATUCTUYECKUX JAHHBIX; HAJIWYUE MPEJICTaBICHUH O CTATUCTHYECKHUX
3aKOHOMEPHOCTSIX B peajlbHOM MHUPE M O pa3IMYHbIX CI0c00aX UX M3yUeHUs], O BEPOATHOCTHBIX MOJIEIIX;

* OBJIAJICHUE TEOMETPUYECKMM S3BIKOM, YMEHHME HCIIOIb30BaThb €ro JUisl OIMCAaHHUsS IIPEAMETOB OKPYKAIOIIETO MHPA, Pa3BUTHE
IIPOCTPAHCTBEHHBIX MPEJICTABICHUHN U N300pa3UTEIbHBIX YMEHUM, IproOpeTeHNe HaBBIKOB T€OMETPUUECKUX OCTPOSHUIA;

* YCBOCHHME CHCTEMAaTHYECKMX 3HAHMHA O IUIOCKMX (UTypax M HMX CBOWCTBaX, a TaKkKe Ha HArJSAHOM YpPOBHE — O MPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX Ul PELIECHUS TEOMETPUUECKUX U TPAKTUYECKUX 3a/1a4;

* yYMEHMS M3MEPSATH JUIMHbI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIOJB30BaTh (OPMYJIbl JUIsl HAXOXKICHHUS MEPUMETPOB, IUIOIIAJAEH U 00BbEeMOB
reoMeTpHUECcKuX QuUryp;

* YMEHHE NPUMEHATh W3YUYEHHBIE IMOHATHS, PE3yJbTaTbl, METOABI Ul PEIICHUs 3a7ad IPAKTHYECKOTO XapakTepa M 3aJad4 M3 CMEXKHBIX
JUCLUIUIMH C UCIOJIb30BAHNUEM NPH HEOOXOAMMOCTH CIPABOYHBIX MAaTEPUANIOB, KAJIbKYJIATOPA, KOMIIbIOTEPA.

5. Coaepxanue y4eOHOro Kypca MaTeMaTHKH

Apudpmernka

HarypanbHble unciia

Harypanbublil psan. [ecatnynas cuctema cuuciaeHus. ApudmMeTnueckue AeHCTBHUs ¢ HaTypalbHBIMU 4yuciaaMu. CBOMCTBa apu(pMeTHUECKUX
NENUCTBHM.

CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIIEM.

YucnoBble BhIpaXXEHUS, 3HAYEHHE YUCIOBOTO BhIpaxeHus. [opsiok neicTBUN B YMCIIOBBIX BhIpaXEHUSX, UCIOIb30BaHUE CKOOOK. Pemenue
TEKCTOBBIX 3aJ1au apU(PMETUYECKHUMHU CIIOCOOaAMH.

Henurenn n kparHele. CBOWCTBA M NpU3HAKU JENUMOCTH. [IpocThle M cocTaBHbIE uMciia. Pa3noxkeHne HaTypadbHOIO YHMCIA HA MPOCTHIE
MHOXUTENHU. [[ereHne ¢ 0CTaTKOM.

Jpodu
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OO0bIkHOBEHHBIE JTpoOu. OCHOBHOE CBOMCTBO Ipodu. CpaBHEHHE OOBIKHOBEHHBIX ApobOeil. ApupmeTnueckue ACUCTBUS ¢ OOBIKHOBEHHBIMHU
npoOsimu. HaxoxieHre 4acTu OT LEJI0ro U LEeI0ro 1o ero 4acTu.

Hecaruunbie qpodu. CpaBHEHHE NECATUYHBIX ApoOeil. Apudmernueckne ASHCTBUS ¢ JeCATUYHBIME Jpo0smMu. [IpencraBienue necITHIHON
poOu B BHUJIe OOBIKHOBEHHOM JIpOOU M OOBIKHOBEHHOU B BHJIC IECATUYHOM.

[TporeHThl; HaXO0KJIEHUE IPOLEHTOB OT BEJIWYMHBI U BEIMYMHBI IO €€ mpoueHTaMm. OTHOIIEHHE; BBIPA)KEHUE OTHOLIEHMS B IPOLIEHTaX.
IIponopuys; OCHOBHOE CBOKWCTBO MPOIOPLIUH.

Pemienne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CITIOCOOaMHU.

PaunonanbHble Yncia

[TonoxurenbHple U OTPULIATEIBHBIE YUCIIA, MOAYJb 4KCiIa. MHOXKECTBO LENbIX yuceld. MHOXKECTBO PAallMOHAIBHBIX YHUCEIl; PAlMOHAIBHOE
YHCIIO0 KaK OTHOIIeHWEe M/N, The m — Lelloe YUCio, 1 — HaTypaibHoe 4nciio. CpaBHEHHE pallMOHANBHBIX Yucel. Apudmerndeckue AeHCTBUS C
panroHanbHBIMU yuciamMu. CBoicTBa apudmMeTnaeckux neiicTBuii. CTeneHb ¢ IeNbIM MTOKa3aTeIeM.

JlelicTBUTEIbHBIE YU CJIA

KBagpartHbiii KOpeHb U3 yncia. KopeHb TpeTbell CTeneHu.

TousTHe 06 MppALMOHATBHOM uMclie. VppalHoHansHOCTh yucna V2 U HeCOM3MEPUMOCTh CTOPOHBI H JMATOHAIN KBaapaTa. JlecsATHUHbIC
IpUOIINKEHUS UPPALIMOHATBHBIX YHCEIL.

MHOXeCTBO JCHCTBUTEIBHBIX YHUCEN; MPEICTABICHUE ICHCTBUTENBHBIX YHCEN B BHJE OCCKOHEYHBIX NECATUYHBIX apobei. CpaBHEHHE
JNEHCTBUTEIBHBIX YUCEIL.

Koopaunarnas npsimasi. M3o0paskeHue yncea TOUKaMi KOOPAWHATHOW MpsMOi. UHCIIOBbIE MPOMEKYTKHU.

HN3mepenns, npudIHKeHUs], OLEHKH

Pa3mepbl 00bEKTOB OKpysKarolero mMupa (OT 3JIEMEHTapHbIX 4acThll A0 BceneHHOi), NIUTENbHOCTh MPOLIECCOB B OKPYXKAIOLIEM MHUPE.
Brinenenue mHoxuTens creneHu 10 B 3anucu uucna.

[TpuOnmkeHHOe 3Hau€HUE BEIWYHMHBI, TOUHOCTh NMPHUOMMKeHUs. OKpyrieHHe HaTypajbHbIX YMCEN U JAECATUYHBIX npobeil. Ilpuxkuaka u
OLIEHKA PE3yJIbTaTOB BHIYMCIICHUN.

Auredpa

AuiredpanuyecKkue BbIpasKeHUs1

bykBeHHBIE BhIpakeHUs (BBIPAXKEHHS C IIEpeMEHHbIMU). YHcoBoe 3HaueHne OYKBEHHOTO BhIpaXKeHUs. J[omycTUMble 3HAYEHHS TIEPEMEHHBIX.
[ToncranoBka BeIpakeHMII BMecTO mepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIPRKEHHH Ha OCHOBE CBOMCTB apHU(PMETHUECKUX JIeHCTBUM.
PaBeHCTBO OyKBEHHBIX BbIpaKeHUH. TOXKIECTBO.
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Crenenb Cc HaTypalbHBIM IIOKa3aTelleM M ee cBoilcTBa. OpHowieHbl U MHorouwieHsl. CrteneHb MHoroudsjeHa. CiiojkeHue, BBIYMTAHME,
YMHOX€HHE MHOroujaeHoB. (DOpmyinbl COKpalIeHHOTO YMHOKEHHMs: KBagpaT CyMMbl KM KBajapar pa3sHocTH. Popmysna pa3sHOCTH KBaApPaTOB.
[IpeoOpazoBaHue 1ENOr0 BBIPAKCHHS B MHOTOWIEH. Pa3iokeHHe MHOTOWICHOB HAa MHOXHUTENIW. MHOTOWICHHI ¢ OIHOUW mnepemenHou. KopeHb
MHorouieHa. KBagpaTHblil TpexusieH; pa3ioKeHHe KBaAPaTHOTO TPEXWIEHA Ha MHOKHUTEIIH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOHCTBO anreOpamdeckoil apoOu. CroxkeHue, BhIYUTAHHE, YMHOXXEHHUE, JCIICHUE alnreOpandecKux
npob6eii. CTerneHsp ¢ LebIM [T0Ka3aTeIeM U €€ CBOMCTRA.

ParnmonanbHbIe BEIpaXEeHUS U UX ITpeoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBagpatusie kopHu. CBOHCTBa apu(METHUECKUX KBAJPATHBIX KOPHEW M MX NPHUMEHEHHE K NpPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUH U
BBIYMCIICHUSIM.

YpaBHeHust

VYpaBHenue ¢ oaHoi nepemenHoi. Kopens ypaBHenusi. CBOWCTBA YUCIOBBIX PABEHCTB. PABHOCHUIILHOCTH YPaBHEHHUIA.

Jluneiinoe ypaBHenue. KBamgpatHoe ypaBHeHue: (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHEHWI,
CBOIAILIUXCS K JHMHEWHBIM M KBaJpaTHbIM. [IpuMmepsl pellieHuss ypaBHEHUW TpeTbeil M 4YETBEpTOil cTemeHu. PereHue apoOHO-pariMoHaIbHBIX
YpPaBHEHUU.

VYpaBHeHue ¢ AByMs IepeMEHHbIMU. JInHEliHOe ypaBHEHUE C IByMsl IEPEMEHHBIMU, IPUMEPHI PEIICHNS YPABHEHUHN B LEJIbIX YHCIIAX.

Cucrema ypaBHEHUH € JIByMS NepeMEHHbIMU. PaBHOCMIIBHOCTH cucTeM. CUCTEMBl JIBYX JIMHEHHBIX YpPaBHEHUU C JIByMs NEPEMEHHBIMU;
pelieHue noICTaHOBKOM U ciokeHueM. [IpuMepsl penieHns cucTeM HETMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

JlekapToBBI KOOpPIMHATHI Ha TUIOCKOCTH. ['paduyeckas MHTEpHpeTanus ypaBHEHHs C IByMsl IepeMeHHbIMU. [ paduk TMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMM; YIJIOBOM KOA(QQOUIMEHT NpsSIMOM; YCIOBHE NApauIeIbHOCTHU MPSAMBIX. I'pauku mpocTeMIINX HEIWHEHHBIX YpaBHEHUM:
napabosna, runep6osa, OKpyKHOCTh. ['paduueckas nHTepnpeTanys CUCTEM YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU.

HepaBencrBa

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JTHOM nepeMeHHOM. PaBHOCHMIIBHOCT HEpaBEHCTB. JINHEHBIE HEPABEHCTBA C OJHOU
nepemeHHoll. KBaagpaTHbie HepaBeHCcTBA. CHCTEMbI HEPAaBEHCTB C OJIHOM IIEPEMEHHOM.

DOyHKIUUHA

OcHOBHBIC IOHATHSA

3aBucumMocTd Mexay BenuuuHamu. llonatume ¢ynkumu. OOnacTe onpeneneHuss U MHOXKECTBO 3HaueHUH (yHKiuu. CrocoObl 3agaHHs
¢byukuuu. I'paduk pynkuuu. CpoiicTBa pyHKIUHN, X oToOpaxkeHue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEN, OTPaXKAIOIINX peabHbIE MPO-
L[ECCBI.

YuciioBble PyHKIUH

DyHKIMY, ONHCHIBAIOIIKE MPAMYIO U 00paTHYIO MPONOPLUOHATIBHBIE 3aBUCMOCTH, UX Irpaduku U cBoicTBa. JInHelHas ¢pyHkuus, ee rpaduk
u cBoiictBa. KBagparuunas ¢pyHkuus, ee rpaduk u coiicrBa. CteneHHble PyHKINN ¢ HaTypalbHBIMU MOKa3aTeIsiMU 2 U 3, UX TpaduKu U CBOICTBA.

I'paduk yakuuu y =|x|.
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YucioBble MOCTEN0BATEIBLHOCTH

[ToHsITHE YMCIIOBOM MOCIICIOBATEILHOCTH. 3aJaHUE MTOCIICIOBATEILHOCTH PEKYPPEHTHOM opMyIioit u popmyrnoii N-ro diieHa.

Apudmernudeckas 1 reoMmeTpudeckas nporpeccuu. @opmyssl N-ro 4jaeHa apuGMeTudecKkoil 1 reoMeTpUUECKON IPOrpeccuii, CyMMBbI NIEPBBIX 71
4iieHOB. V300pakeHHe 4UJICHOB apU(pMETHYECKOW M T'eOMETPUYECKOH Mporpeccuid TOYKaMH KOOPAWHATHOM IJIOCKOCTU. JIMHEWHBIA U
9KCIOHEHIMAIBHBIA pOCcT. CII0XKHBIE IPOLEHTBHI.

BeposATHOCTH U CTATHCTHKA

OnucarejibHasi CTATUCTHKA

[IpencraBinenue naHHbIX B BuAe Tabmuu, aumarpamm, rpagukoB. CiaydaiiHas u3MeHUMBOCTb. CTaTHUCTHYECKME XapaKTEpUCTHKH Habopa
JaHHBIX: Cpe/IHee apupMeTHIecKoe, MeAnana, HanoobIlee 1 HaMMEHbIIIee 3HaYeHus, pasmax. [IpencraBieHue o BHIOOPOYHOM HCCIICAOBAHUH.

Cay4aiinbie COOBITHS U BEPOATHOCTD

[TonsiTve 0 ciay4aifHOM OmbITE U CilydalHOM coObITHH. YacToTa ciyyaiiHOro coObitus. CTaTUCTUUECKUI MOAXO0J K MOHSITHIO BEPOSTHOCTH.
BeposTHOCTH NPOTHBOMNONOKHBIX COOBITUN. JIOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHSA. PaBHOBO3MOXKHOCTh coObITHH. Knaccuueckoe onpeneneHue
BEPOSITHOCTH.

KomoOunaropuka

Pemenne koMOMHATOPHBIX 3a/1a4 IepedopoM BapuaHToB. KomOnHaTOpHOE MpaBmiio yMHOKeHUs1. [lepecTaHOBKY 1 (hakTopHal.

I'eomeTpust

Harnsanas reomerpus

Harnsinuele mpezacraBieHuss o ¢uUrypax Ha IUIOCKOCTH: TNpsiMasi, OTPE30K, Jyd, YIoJ, JIOMaHas, MHOTOYI'OJbHMK, OKPY>KHOCTb, KpYT.
YeTbIpexyroabHUK, IPIMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, BUAbl TPEYTOIbHUKOB. [IpaBuibHbIe MHOTOYTOJBHUKN. V300paxeHe reoMeTpudeckux
¢uryp. BzaumHoe pacrnonoxeHnue 1ByX NpsSMBIX, IBYX OKPYXHOCTEH, IPSIMON U OKPYKHOCTH.

Jnuna otpeska, nomanou. [lepumerp MHOroyronpHuka. EnuHHMIBI H3MeEpeHUs UIMHBL. V3MepeHue JIMHBI OTpe3Ka, ITOCTPOEHUE OTpe3Ka
3aIaHHOY JUIMHBI.

Buns! yrnos. I'pagycHas mepa yria. Mi3aMepeHne u moCTpOeHHE YIiIoB € IOMOIIBIO TPAHCIIOPTUPA.

[TonsiTre momany GUrypsl; €IUHUIBI U3MEpeHUs Moany. Ilnomane npsMoyroapHUKa U IJI0LAAbL KBajapaTa. [IpubamkeHHoe n3mepeHue
wionaen Guryp Ha kiaetdaroil Oymare. PaBHoBennkue QUrypsi.

Harnsignele mpenacTtaBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuielenumnesa, mpusma, nupamuja, map, cdepa, KOHYC, HHIHHAD.
N3o06paxenune npocrpancTBeHHBIX Guryp. [Ipumepsr ceyennii. Muororpanuuku. IlpaBunbHbie MHOrorpanHuky. [IprMepsl pa3BepTOK MHOTOTpaHHU-
KOB, LIMJIMH/pa U KOHYCA.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJIBHOTO MapajUieenuIea, Kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanbHas, oceBas u 3epKainbHas ciMMeTpun. M300paxeHne ciMMETpUUHBIX QUTYD.

I'eomerpuueckue Gurypsl

ITpstmble u yriiel. Touka, mpsimasi, ockocTb. OTpe3ok, ayd. Yron. Bunasl yrios. BeprukanbHble 1 cMexHbIE yIubl. buccekTpuca yria.
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[TapamnensHble U nepecekatoniecs npsmele. [lepnennukynsapusie npsaMsie. TeopeMsl 0 NapajIeIbBHOCTH U EPIEHANKYIISIPHOCTH IPAMBIX.
[lepnieHIuKynAp ¥ HAKJIOHHAsS K NpsIMON. CepeIMHHBIN NEPICHIUKYIIAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoMCTBA OUCCEKTPUCH! YITIa U CEPEIUHHOIO NEPIEHIUKYIISIPa K OTPE3KY.

Tpeyronsuuk. BricoTa, Meanana, OMCCEKTpHca, CpEelHss JIMHUS TPEYroibHHKA. PaBHOOEIpEHHBIE M PABHOCTOPOHHHME TPEYrOJIbHHKH;
CBOWCTBA U MPU3HAKU PaBHOOEIPEHHOro TpeyrojabHuKa. [Ipu3Haku paBeHcTBa TpeyroabHuUKoB. HepaBeHCcTBO TpeyronbHuka. COOTHOIIEHUS MEXIY
CTOpPOHAMH M YIjamH TpeyroibHHkKa. CymMMma yrjoB TpeyroibHHKa. BHemHwue yriel TpeyroibHuka. Teopema QPaneca. [logoOue TpeyroabHUKOB.
[Tpusnaku nopobust TpeyronbHUKoB. Teopema [Iudaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTPOrO yIja MPsSMOYTOJIBHOTO TPEYroJdbHUKA U
yraoB oT 0 no 180°; mpuBeneHue k octpoMy yrily. PeuieHue mnpsMOyroibHbIX TpPEYrojdbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO.
@opMyJbl, CBA3BIBAIOIUE CHHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC OJHOTO U TOrO K€ yIJa. Pelenne TpeyrojlbHUKOB: TeOpeMa KOCHHYCOB U TeopeMa
CHUHYCOB. 3aMe€4aTeIbHbIe TOUKH TPEYTOJIbHUKA.

UYersipexyronpHuk. [lapamienorpamMm, ero cBoiicTBa U npusHaku. IIpsMoyroiapHuK, KBaapar, poMO, UX CBOWCTBAa M MpU3HAKW. Tpanenus,
CpEIHsA JIMHUS TPAICLHH.

MHoroyroiabHUK. Beinykiibie MHOTOyrojibHUKH. CymMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHHUKA. [IpaBuIbHBIE MHOTOYTOJIbHUKHU.

OxpyxHocts u Kpyr. Jyra, xopma. Cekrtop, cerMeHT. LleHTpanbHBIM yros, BIIMCAHHBIM YroJ; BEJIMYMHA BIMCAHHOIO yria. B3aummuoe
pacroyoKeHue NpsIMOM M OKPYKHOCTH, JIBYX OKpykHOcTed. KacarenpHas M cekylias K OKPYKHOCTH, MX CBOMCTBA. BIMcaHHBIE M ONHCAHHBIE
MHOTOYrojJpHUKH. OKpYKHOCTb, BIIMCAHHAs B TPEYIrOJBbHHUK, U OKPYKHOCTb, OIMCAaHHAs OKOJO TpPEyroJibHWKAa. BIMCaHHBIE U ONHCaHHBIE
OKPYKHOCTH IIPABUJIBHOTO MHOTOYTI'OJIbHHKA.

['eomerpuueckue npeodpazoBanus. [lonstue o paBencTBe Guryp. [loHsarTue o 1BUXKEHHUU: OCeBast M LIEHTpaJIbHAas CHMMETPUH, MapajuleIbHbIN
nepeHoc, noBopot. [lonsTre o nogoOuu GUryp u roMOTETHH.

ITocTpoeHus ¢ MOMOLIBI0 LUPKYJISA U JuHEHKA. OCHOBHBIE 3a/1ayl Ha MOCTPOEHUE: AEJIEHUE OTPE3Ka IOI0JIaM; TOCTPOCHUE YTIJIa, PABHOIO
JTAHHOMY; TIOCTPOEHHUE TPEYrojbHUKAa IO TPEM CTOPOHAM; MOCTPOEHHE MEPHEeHIUKYNsIpa K NpSIMOM; MOCTpOeHUE OUCCEKTPHUCHI YIJia; JAeleHUe
OTpe3Ka Ha n paBHbBIX YacTell. Perienue 3a1a4 Ha BBIYMCIICHUE, TOKA3aTEIbCTBO M MOCTPOEHHUE C UCIIOJIb30BAHUEM CBOMCTB M3yUEHHBIX (DUTYD.

HN3mepenue reoMeTpu4ecKUX BeJUYUH

Jnuna otpeska. PaccTossHue ot Touku 10 npsaMoil. Paccrosgnue mexny napajienbHeIMU NpAMbIMA. [lepuMeTp MHOTOYroJIbHUKA.

JnHa OKpYXKHOCTH, YUCJIO TT; JUIMHA TYTH OKPY>KHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIIMYNHOM LICHTPAIBHOIO yrila U JJIMHON AYT'H OKPYKHOCTH.

[Tonsitue momaau tIockux ¢uryp. PaBHOcocTaBneHHble u  paBHOBenukue ¢urypsl. Ilnomane npsmoyronsHuka. Ilnomanu
napajuiesiorpaMma, TpeyrojibHuka u Tpaneuuu. [Inomaas MHOroyronsauka. [lnomans kpyra u miomans cekropa. COOTHOLIEHHE MEXAY ITUIOIMAIIMU
mo00HbIX (puryp. Penienne 3ajau Ha BEIYMCIICHNE U I0KA3aTEIBCTBO C UCIOJIb30BAHUEM U3YUYEHHBIX (POPMYIL.

Koopannartsi

VpaBHenue npsmoii. KoopanHatel cepenHbl oTpe3ka. @opMyiia pacCTOSTHUS MEXIY JABYMsS TOUKAaMHU IIJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTops!

Jnuna (Moxynb) BekTopa. PaBeHcTBO BekTopoB. KomnnHeapHbie BekTopbl. KoopauHaTsel BeKTOpa. YMHOKEHHE BEKTOpa Ha YHCIO, CyMMa
BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 IBYM HEKOJIJIMHEAPHBIM BeKkTOopaM. CKalsipHOE IIPOU3BEIEHUE BEKTOPOB.

15



Jloruka u MHO3KeCTBa

TeopeTHKO-MHOKeCTBEHHbIE TIOHSATHS

MHOXeCTBO, 3J€MEHT MHOXECTBA. 3aJlaHME€ MHOXECTB IEPEUUCICHUEM 3JEMEHTOB, XapaKTepUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE
0003HAYCHHUSI YUCTIOBBIX MHOXKECTB. [1ycToe MHOKECTBO 1 ero o0o3HadeHue. [TonmHOo)ecTBO. OObEIMHEHHE U TTEPECEYCHIE MHOXKECTB.

Wnmroctpanyisi OTHOLIEHUH MEXKIy MHOKECTBAMU C IIOMOILBIO Juarpamm Jiijepa — Benna.

JJ1eMeHTBI JIOTHKH

Onpenenenne. Axcuombl U Teopembl. JlokazarenbcTBO. Jloka3aTenbCcTBO OT NpPOTHUBHOrO. Teopema, oOpartHas manHoil. [lpumep u
koHTprpumep. [IoHATHE 0 paBHOCHIIBHOCTH, CJIEIOBAHUH, YIIOTPEOJIICHHE JIOTHYECKUX CBS30K.

MareMaTHKa B HCTOPHYECKOM Pa3BHTHH

Hcropus (opMupoBaHUs MHOHATHS 4YMCIA: HATypajbHbIE 4YMCIa, IpOOH, HEAOCTATOUHOCTh PALMOHAIBHBIX YHUCEN JIi I'€OMETPUYECKUX
U3MEpEeHul, uppanuoHaabHble yucia. CrapuHHble cucTeMbl 3anucu uucell. [Ipobu B Basunone, Erunrte, Pume. OTKpbITHE NECATUYHBIX APOOEH.
Crapunsble cucteMbl Mep. [lecsTuunble 1poOu 1 MeTpuueckas cuctema mep. [losBnenue orpunarenbHbix uncen v Hyns. JI. Marauukuit. JI. Ditnep.

3apoxaenue anreopsl B Heapax apudmeruxu. An-Xopesmu. Poxnenune OykBenHou cumBosuku. 1. @epma, @. Buer, P. [ekaprt. Vcropus
BOIIPOCAa O HAXOXJACHUU (OPMYJI KOPHEH anreOpandecKux ypaBHEHHH, HEPa3pelIMMOCTh B PaJMKaIaX ypaBHEHUH CTEeNeHH, Ooibineld deTbipex. H.
Tapranss, [Ix. Kapgano, H. X. A6ens, O. 'anya.

N300peTenne Meroja KOOpAMHAT, MO3BOJISIOIIETO MEPEeBOAUTH IeOMETpuueckue OoO0BEeKThl Ha s3blk anredpsl. P. Jlexapt u II. ®epma.
[Ipumepsl pa3nuYHBIX CUCTEM KOOPJIMHAT Ha IUIOCKOCTH. 3anaua Jleonapno ITuzanckoro (®uboHauum) o Kposiukax, yuciaa OuboHauyuu. 3anada o
1axMaTHOM Jocke. MIcTokM TeopuH BEPOSITHOCTEN: CTpaxoBoe 1eno, azapTHble Urpsl. I1. @epma u b. I1ackans. . bepnymm. A. H. Konmoropos.

Ot 3emuiemepust k reomerpun. Iludarop u ero mxona. danec. Apxumen. [locrpoeHne npaBUIBHBIX MHOIOYTOJIBHUKOB. Tpucekuus yria.
KBanparypa kpyra. Yasoenue ky0a. Mcropus uucna 1. 3onoroe ceuenue. «Hauana» Epxinpga. JI. Ditnep. H. U. JlobaueBckuii. Mcropus nstoro
noctynata. Cohusmbl, MapagoKChI.

6. TemaTnuyeckoe NIAHMPOBAHUE C ONpPeAe/IeHMEeM OCHOBHBIX BU/IOB Y4e0OHOM 1eSITeJIbHOCTH

Marematuka (350 yacoB)
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5-6 knaccel

KoanyectBo .

Tema uacon OcHoBHOe coepkaHue Mo TeMam OcHoBHBIE BH/IbI Y4eOHOIi 1eSITeTbHOCTH @DopMbl KOHTPOJIA
Hatypanenbiii  psn.  [Jecatuunas cucrteMa | OnucbIBaTh CBOMCTBA HATYpaIbHOTO psija. -KOHTPOJIbHAs
cuncieHus. Apudpmerndeckue AedcTBHA ¢ | UuTaTh W 3anMchIBAaTL HaTypalbHbBIE 4HCcia, | paboTa
HaTypaJIbHBIMH YHCIIaMH. CBoiicTBa | cpaBHMBATh U YHOPSIOYUBATD UX. -TeCT
apu(pMETHIECKUX NEHCTBUM. BbINOJHATE BBIYUCIEHUS C HATypPaJbHBIMU | -pa3HOYpPOBHEBAs
ITonsTue (6] CTCIICHU C HaTypaJbHBbIM | YUCJIaMH,; BbIYHUCIIATh 3HAYCHUA CTeTeHEH. CaMoOCTOATECIIbHas
MTOKa3aTeNEM. ®opmyJMpoBaTh CBOicTBa apudmMeTHyeckux | pabora
Ksanpar u xy0 umnca. NEHCTBHIA, 3alMCHIBATh MX C TOMOIIBIO OYKB, | -3a4eT
YucioBbie BBIpaXXCHUA, 3HAYCHUEC YUCIIOBOT'O HpeO6pa3OBI)IBaTI) Ha MX OCHOBE YHCJIOBBIE | -MaTeMaTHYeCKUI
BbIpaKeHUs. [IOopsanoK NEUCTBUI B YMCIIOBBIX | BBIPA)KCHHUS. JUKTaHT
BBIPA)KEHUSIX, CTIOJIb30BaHUE CKOOOK. AHAJIM3UPOBATh W  OCMBICJIMBATBL TEKCT | -MHIUBUAYaJIbHBIE
Penrenue TekcTOBBIX 3a/1a4 apuQMETHUECKUMH | 3a/1a4H, nepegopmMyInpoBaTh yCIIOBUE, | KAPTOUYKU
croco0amu. U3BJIEKATH  HEOOXOIUMYI0  HH(MOpPMAIHIO, | -KOMITLIOTEPHBIE
Hemuremn u xpataeie. HamGonpmuii oOmmii | MOAETUPOBATH YCIOBHE C IMTOMOIIBIO CXEM, PH- | TPEHAKEPHI

Harypasibhbie JCIHTENb;  HAUMEHbIlIEE olmiee KpaTHOE. | CyHKOB, peEajbHBIX  IMPEIMETOB; CTPOMTD | -TBOPYECKHE
60 4 CgoiicTBa nenuMocTH. lIpu3Haku JeMMMOCTH | JIOTUYECKYIO LENOYKY paccyxaeHul; | 3agaHus
Hacaa Ha 2, 3,5,9, 10. [IpocThic U COCTaBHBIC YMCIIA. | KPUTHUYSCKH OIEHUBATHL IOJYyYEHHBIH OTBET, | -MHIUBHIAyaJIbHAS

Pa3znoxeHue HaTypajJbHOTO YKCIA HAa IPOCTHIE
MHOKUTENU. JleneHue ¢ octaTkoM

OCYIIECTBJIAAITh CAMOKOHTPOJIb, TIPOBEPSIST OTBET
Ha COOTBETCTBUE yCIOBUIO.

@opMyJIUPOBATH ONPEICICHUS JEIUTENs |
KpaTHOTO, MTPOCTOI'0 YUCIIa U COCTABHOTO YHCIIa,
CBOWCTBA M MPU3HAKA JACITUMOCTH.

Joka3pIBaTh U ONPOBEPraTh C TMOMOIIBIO
KOHTPIIPIMEPOB YTBEPKICHHS O JEIIMMOCTH YH-
cen. KiaccuduipoBare HartypajbHBIE YHUCIA
("4eTHBIE W HEUYETHBIC, IO OCTaTKaM OT JCICHHS
Ha3 U T. I1.).

HccaenoBaTh npocTenime YHUCIIOBBIC
3aKOHOMEPHOCTH, MIPOBOIUTH YHCJIOBBIE
SKCTIEPUMEHTHI (B TOM YHCJIE C UCIIOIE30BAHUEM
KaJIbKYJIATOPa, KOMITBIOTEPA)

JOMAaIIHAA pa60Ta
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Apoou

130 4

OObikHOBeHHBIE 1pobu. OCHOBHOE CBOHCTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX IpOOCH.
Apudpmernueckue JeHCTBHS c
OOBIKHOBCHHBIMHM  JIpoOsiMu.  HaxoxaeHue
YaCTH OT LIEJOTO H MEJIOro MO €ro YacTH.
Jecarnansie npodu. CpaBHEHHE ACCATHIHBIX
npobOeil.  ApudMeTHUYSCKUE  JCUCTBUS  C
JNECATUYHBIMUA  npo0simu.  [IpencraBicHue
NEeCATUYHOW NpoOW B BHAEC OOBIKHOBEHHOM
JIpoOH 1 OOBIKHOBEHHOM B BUJIEC IECATUUHOM,
Otnomenue. [Ipomopiius; 0CHOBHOE CBOMCTBO
MIPOTIOPITUH.

[IporeHTHl; HaXOXKEHHE MPOIEHTOB OT BEJH-
YHHBI 1 BECJIMYHUHEI 110 €€ MTPOLCHTAaM; BbIpaKe-
HUE OTHOIIEHHS B MPOIEHTAX.

Pemenne TeKCTOBBIX 33729 apu(hMETHICCKAM
CIIOCOOOM.

MopeaupoBath B rpadu4ecKoi, IpeIMETHOMI
(hopMe MOHATHS U CBOIMCTBA, CBSI3aHHBIE C
MOHSATHEM OOBIKHOBEHHOM IPOOH.
DopMyJIMPOBaTh, 3aNHCHIBATH C ITOMOIIBIO
OYyKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
IpoOH, TpaBuja NEUCTBHA C OOBIKHOBEHHBIMH
JPOOSIMH.

[Ipeodpa3oBbiBaTHL  OOBIKHOBEHHBIE  ApPOOH,
CpaBHHUBATh U YIOPSA0YMBATh UX. BBINOIHATH
BBIUMCJICHHUS C OOBIKHOBEHHBIMU JIPOOSMHU.
YutaTh U 3anMcbIBaTh JCCATHYHBIE APOOH.
IIpencraBiasaTh OOBIKHOBEHHBIE APOOH B BHUJIE
JNECATUYHBIX M JECATHYHBIE B  BHUJE
OOBIKHOBECHHBIX; HAXO0JAUTh JeCATUIHBIC
IPUOIIKEHUST OOBIKHOBEHHBIX JIPOOEH.
CpaBHMBAaTh U YNOPSAI0YMBATbL [ECATUYHBIC
Ipo0wu. BeimonHsaTh BBIYUCIICHUS c
JNECATUIHBIMU IPOOSIMHU.

Hcnoab30BaTh S5KBUBAICHTHBIE NPEICTABICHUS
OpoOHBIX 4YHCel TMpH WX CPaBHEHUW, MpU
BBIYHCIICHUSIX.

BbINOAHATH NPUKHUIKY U OLIEHKY B XOJ€
BBIYUCIICHUM.

OO0BACHATD, 4TO TaKoe [IPOLICHT.
IIpeacraBasiTe NpPOUEHTH B BuAe Apoleil u
IpoOu B BUJE MPOLIEHTOB.

OcymecTBasite mouck napopmarmu (8 CMU),
coJiep)Kalliell TaHHbBIe, BBIPAKCHHBIE B MPOICH-
Tax, uWHTEepHperupoBarb ux. IlpuBoauTH
MpUMEpPHl  UCIIOJIb30BAHUSI  OTHOIICHWH  Ha
MIPaKTHKE.

PemaTth 3agauu Ha ONpoUEHTH U ApoOu (B TOM
yuciae 3adadyd M3 pealbHOM  MPaKTHKH),
WCTIONB3YS. TPH HEOOXOJUMOCTH KallbKYJISTOP;
WCTIONb30BaTh  TIOHATHS  OMHOWlEHUA W
nponopyuuy TIpH PELICHNH 3a]1a4.
AHAIM3HPOBATL ¥  OCMBICIUBATH  TEKCT

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOypOBHEBAs
CaMOCTOSATETbHAS
pabora

-3a4eT
-MaTeMaTH4YeCKUI
JMUKTAHT
-rpaduueckuit
JUKTaAHT
-MH/IUBHU Iy aJIbHBIE
KapTOYKH
-KOMIIBIOTCPHBIC
TpeHaXepbl
-TBOpYECKHE
3a7laHus
-UHIUBU1yaJIbHAs
JoMarrHss paboTa
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3aj1a4u, nepegopmMyJIMpPOBaTH yCIIOBHE,
u3BJIeKATh  HEOOXOAWMYI0  HH(OPMAIHIO,
MOJEJUPOBATH YCIOBUE C IIOMOIIBIO CXEM,
PUCYHKOB, pEalbHBIX TPEIMETOB;, CTPOUTH
JIOTHYECKYIO IEMOYKY paccyKacHuil;
KPUTHYCCKH OIeHUBATh TOJYYCHHBIH OTBET,
OCYUIECTBJISITh CAMOKOHTPOJIb, IPOBEPSIST OTBET
Ha COOTBETCTBHUE YCIOBHIO.

IIpoBoauTH HECIOXKHBIC UCCIICIOBAHUS,
CBSI3aHHBIE CO CBOMCTBaMU )Z[pO6HI>IX YHUCCII,
ONMpasiCh Ha YHCIIOBBIE KCIIEPUMEHTHI ( B TOM
YHCIIe C UCIIONh30BAHUEM KAIBKYIISATOPA,
KOMITBIOTEPA)

PanuonannHblie
Yyucja

45 4

[lonoxxuTenbHbIe U OTpULIATEIbHBIE YHCTIA,
MOIyJb uucia. M3o0paxkeHune ymcea TOYKaMU
KOOPIMHATHOM  NOpsSMOW;  reoMeTpuyecKas
MHTEpIpeTalus MOy YUCIa.

MHOXeCcTBO LENbIX 4Yucel. MHOXECTBO
paloOHaIBHBIX qHCel. CpaBHeHHe
palMOHANBHBIX  4Hcel.  ApudmeTnyeckue
JIEUCTBUA C palMOHATLHBIME unciaMu. CBOW-
cTBa apu(hMETHIECKUX JIEHCTBHIA.

IlpuBoauTL OpUMEPHI  HUCIOJB30BAHUS B
OKpY)KalolllEeM  MHPE  TOJIOKHUTENbHBIX U
OTPHUIIATETHHBIX YUCEI (TeMITEpaTypa, BHIUTPHIII
— MPOWTPHIIII, BBIIIE — HIDKE YPOBHS MOPSI).
H3o0paxkaTe TOYKaMU KOOPAMHATHOW MpPSMOU
TOJI0KHATECIBLHBIC u OTpHULIATEIbHbIE
palroOHaNbHbIE YHCIIA.

XapakTepu30BaTh MHOXECTBO IEJbIX YHCEN,
MHOECTBO PAllMOHAIBHBIX YUCE.
DopMyIHPOBATH U 3aNHCHIBATH C MOMOILBIO
OyKB CBOWMCTBa JCHCTBUH C pPalMOHAILHBIMU
YUCJIaMH, TPUMEHSITh Ui IpeoOpa3oBaHuUs
YUCJIOBBIX BBIPAKECHUI.

CpaBHHMBATDH u YHOpSA04UBATH
palvoHaNIbHbIE qHcIa, BBLINOJHATH
BBIYMCIICHHS C PALIMOHAJIBHBIMH YK CIIAMHA

-KOHTPOJIbHAS
paborta

-TeCT
-pa3HOYpOBHEBas
caMOCTOSATeNIbHAs
pabota

-3a4er
-MaTeMaTH4YeCKUH
JUKTAHT
-MHIUBUIyaTbHBIE
KapTOYKHU
-KOMIIBLIOTEPHBIC
TpPEHAKEPHI
-TBOPYECKHE
3aJaHus
-UHJIUBUIyaTbHAS
JIOMaIHss paboTa
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[Tpumepsl 3aBUCHMOCTE MEXIY BETMUMHAMU: | BpIpaxaTb OQHU eTUHHULIBI U3MEPEHHS -KOHTPOJIbHAS
cKopocmb, epems, paccmosHue; | BETMYUHBI B IPYyTUX €MHUNAX (METPHI B pabora
nPoOU3800UMENbHOCMb, 6peMs, paboma, | KWIOMETpax, MUHYTHI B 4acax). -TecT
yena, Kou4ecmaso, cmoumocmys. | OKpYIafTh HATypalbHbIC YUCa U ACCATHYHBIE | -Pa3HOYPOBHEBas
[lpencraBnenne  3aBUCHMOCTEH B BUAE | ApOOH. BBITONHATE MPUKUAKY U OLEHKY B XOAE | CAMOCTOSITENIbHAS
Hsmepenns, (bopmyit. Beraucienus mo Gpopmyiiam. BBIYHCIICHH. pabora
NpHOJIIKeHHS, Pemenune TekcTOBBIX 3a1a4 apudmMeTrHdeckuMy | MoaeJMpoBaTh HECIOXKHBIE 3aBUCHMOCTH C | -3a4eT
OLICHKMU. crocobamu MOMOIIBIO (YOPMYJT; BBITOTHSTH BHIYMCICHUS IO | -MaTeMaTHUECKHUHA
3aBucuMocTH 254 bopmynam. JUKTAHT
MEKITY Hcnoab3oBaTh 3HAHUS O 3aBUCHMOCTSAX MEXIY | -WHAWBUAYaJIbHEBIE
BeIMUMHAMM BEJIMYMHAMH (CKOPOCTb, BpEMs, PaCCTOSIHUE; | KApTOUKH
paboTa, NPOU3BOAUTEIBHOCTh, BPEMs) MPH | -KOMIIBIOTEPHBIC
pELICHUH TEKCTOBBIX 33/1a4 TpeHaXepbl
-TBOpYECKHE
3a1aHus
-MHUBHIyaJIbHAS
JIOMaIHss paboTa
Hcnonb3oBanue OykB A 0603HaueHus yncen, | Yurars u 3aNMUChIBATD OyKBEHHBIE | -KOHTPOJbHAS
JUIL  3allUCH  CBOWCTB  apuU()METHYECKUX | BBIPaKCHUS, COCTaBIIAATh OykBeHHbIE | paboTa
JeWCTBUI. BBIPAKCHUS 110 YCIIOBUSAM 3a71ad. -TecT
BykBennble BoipaxkeHus. UnciaoBoe 3HayeHHe | BhIYMCASITH 4YMCIIOBOE 3HAa4YeHHWE OYKBEHHOTO | -pa3sHOYpPOBHEBAs
OYKBEHHOT'O BBIPa)KSHHSI. BBIPAYKCHUSI IPH 33JaHHBIX 3HAYCHUSIX OYKB. CaMOCTOSTEIbHAS
VpaBHeHue, KopeHb ypaBHeHUs. Haxoxaenue | CocTaBasTh YpaBHEHHUs IO YCJIOBHSM 33jad. | paboTa
HEM3BECTHBIX KOMIIOHEHTOB apudmeTnueckux | Pemars npocreifiine ypaBHEHHss Ha OCHOBE | -3a4eT
JsIeMeHThI JEUCTBUI. 3aBUCHUMOCTEHN MEXIY KOMIIOHEHTaMH | -MaTeMaTUYeCKUI
304 JlekapToBBI KOOpAWMHATHI Ha IuIOCKOCTH. [lo- | apudmMeTndeckux nercTBuUil. JTIUKTAHT
aareophI CTpOGHHE TOYKHM TI0 ee KoopauHaTaMm, | CTPOUTH Ha KOOPJUHATHOHN IJIOCKOCTH TOYKH U | -MHAMBUIYaJIbHBIC
ofpeJiesieHNe KOOPIMHAT TOUYKK Ha TUIOCKOCTH | QUTYphl MO 33JaHHBIM  KOOpJAWHATAM; | KAPTOUKH
onpeaeasiTh KOOPAWHATHI TOYEK -KOMIIBIOTEPHBIE
TpeHaKepbl
-TBOpYECKHE
3a1aHus
-MH/IUBHyaJIbHAs

JIOMaIIHsst pabora
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OnucarenbHast
CTAaTHCTHKA.
BepositHOCTE.
KomoOunaropuka.
MHo:xecTBa

154

[IpencrarneHre NaHHBIX B BUJIE TaOJIHIL,
JUarpamm.

[lonsiTie 0 Cily4allHOM ONBITE U COOBITHU.
JoctoBepHOe W  HEBO3MOXHOE  COOBITHSL.
CpaBHCHHE IIAHCOB.

Pemrenne koMOWHATOPHBIX 3amad mepedopoM
BapUaHTOB

H3Baekars uHpOpMAUIO W3 TaOMULI W
JuarpaMM,  BBbINOJHATb  BBIUMCIEHHS IO
TaOJMMYHBIM JTaHHBIM, CPABHUBATH BEIMYHMHEI,
HAXOAUTH  HauOONBIIME W  HAUMEHBIIHE
3HA4YCHUS.

BpInoaHsaTh cO0p MHGOPMANUHA B HECIOKHBIX
Cllydyasix, MpeacTaBJsATh HHPOPMALUIO B BUIE
TabJHI U IUarpamM, B TOM YHCJIE C MTOMOIIBIO
KOMIIBIOTEPHBIX IIPOIPaMM.

[puBoanTs TpUMEPHl CIyY4alHBIX COOBITHH,
JOCTOBEPHBIX M  HEBO3MOXHBIX  COOBITHIA.
CpaBHUBATHh MIaHCH HACTYIUICHUS COOBITHH;
CTPOMTH PEUEBble KOHCTPYKLHUH C HCIIOIb30Ba-
HUEM CJIOBOCOUYETaHUH Ooree geposmHo,
MaAn08eposmHo.

BbinosnHaTh  mepebop  BCeX  BO3MOXKHBIX
BapUAHTOB Uil Iepecuera OOBEKTOB WIIU
KOMOWHAIHHH, BLIIEJIATDH KOMOWHAINH,
OTBEYAIOLINE 33JaHHBIM YCIOBHSIM

[puBoaAnTHL TpUMEpPHl KOHEYHBIX W OECKOHEY-
HBIX MHOXecTB. HaxomuTh oObeaMHEHHE U
nepeceueHre KOHKPETHBIX MHOxecTB. IIpuBo-
IUTH TIPUMEPbI HECTOXKHBIX KiIacCu(pUKauN n3
Pa3IUYHBIX 00JIACTEH KU3HH.

WnmocTpupoBaTte  TEOPETUKO-MHOXKECTBEHHBIE
MTOHSITHA C IOMOIIBIO KpyroB Dinepa

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOYpOBHEBAas
CaMOCTOsITeIbHAS
pabora

-3a4eT
-MaTeMaTH4YCCKUIA
JTUKTaHT
-UH/IUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTEPHBIC
TpEeHaXKEPbI
-TBOPYECKUC
3aJlaHus
-MH/MBHyaTbHAS
JIOMaIHss paboTa

21




Harasanas
reoMeTpus

45 4

Harnsaneie npeacrasieHus o Gpurypax Ha
TUIOCKOCTH: TIpsIMasi, OTPE30K, Iy, YTOI,
JIoMaHasi, MHOTOYTOJIbHUK, TPaBUIbHBIN
MHOTOYTOJIbHUK, OKPYKHOCTb, KpPYT.
YeTbIpexyTronbHUK, PSIMOYTOIFHUK, KBaJpaT.
TpeyronbHUK, BUABI TPEYTOTHHUKOB.
N3o00paxenue TEOMETPUUIECKUX ¢buryp.
B3aumMHoe pacmonokeHue AByX MpsSIMBIX, TBYX
OKPY>KHOCTEH, PSIMOM ¥ OKPY>KHOCTH.

Hnuaa  orpe3ka, JnomaHoil.  Ilepumerp
MHOTI'OYTOJIbHHKA. EI[I/IHI/I]_[I)I HN3MCPCHUA
JmHBL.  V3MepeHWe  UIMHBI ~ OTpe3Ka,

MMOCTPOCHHUE OTPE3Ka 3aTaHHOW JUTHHBI.

Yron. Bunsl yrnoB. I'pamycHas mepa yria.
W3mepenre 1 OCTpOEHHUE YTIIOB C ITOMOIIBIO
TPaHCIIOPTHPA.

[Monsite  twiomany  (QUTYPBI;  CIUHUILBI
u3MepeHus Tuiomaay. [lnomans npsMoyroib-
HUKa W TUIOMAAbh KBajapaTa. PaBHOBenWKue
¢buryps.

Harnsanere TIPEICTaBIICHUS 0
MPOCTPAaHCTBEHHBIX (QUrypax: KyO, mapai-
JeNenunen, npu3Ma, nupamuaa, map, chepa,
KOHyc, mmiauHzap.  M3oOpaxkenue  mpo-
cTpaHCTBeHHBIX (uryp. Ilpumepsl ceueHwMiA.
MHororpaHHUKH, MIPaBUIILHBIC
MHOTOTPaHHUKH. [Tpumepsl pa3BepTOK
MHOTOTPaHHUKOB, IIMJIMHIPA U KOHYCA.
Iloustne o0beMa; enuHUIBl 00bemMa. OObBeM
MPSIMOYTOJILHOTO TapajuIe/ieunea 1 00beM
KyoOa.

[lonsitue o paBenctBe ¢uryp. LleHTpanbHas,
oceBas u 3epKaJibHas CUMMETPUH.
N3o6paxeHne CAMMETPUYHBIX GUTYP

Pacno3sHaBaTth Ha uepTexax, pHCYHKax U
MOJIEIISX reOMETPUUYECKHE ¢burypsi,
KOH(UTypanuu ¢buryp (nmockue u
npoctpancTBeHHble). [IpuBOAMTH  TpUMEpHI
aHaJIOrOB TeOMETPUUYECKUX ¢buryp B
OKpY’KaroIleM MHUpE.

H3o0pakate reomerpuueckue (UTYpel U HUX
KOHUTYpaluud OT PyKM M C HMCHOJIb30BaHHUEM
YepTeKHBIX ~ MHCTpyMeHTOB.  HM3o00paxkarth
reoMeTpryeckre (GUrypsl Ha KJIeT4aTroi oymare.
H3mepsaTh ¢ TOMOLIBIO HMHCTPYMEHTOB H
CpaBHUBAThb [JIMHBI OTPE3KOB M BEJIMYUHBI
yrioB. CTpOMTh OTPE3KH 3aJaHHOM MJIMHBI C
MOMOIIBIO TUHEHKW M LUPKYJS W YIIIbl 3ajaH-
HOW BEJIMYMHBI C TIOMOILBIO TPAHCIOPTHPA.
BbipaskaTe OIHM €OMHUIBI M3MEPEHUS IUIMH
yepes Ipyrue.

BoIuucaaTb IUIOILIA TN KBaJpaToB H
MIPSIMOYTOJIEHUKOB, WCTIONB3YS hopmyTel
IIOIIA TN KBajpara " ILIOIA TN
MPSMOYTOJLHUKA.

BeipaxaTs OJHM  €IWHUIBI  W3MEPEHUs

IJIOMIAIN Yepe3 ApyTHe.
H3roraBauBaTh TNPOCTPAHCTBEHHBIC (UTYPHI
73 pa3BepTOK; pPaclio3HaBaTh Pa3BepTKH KyOa,
napajulefienurea, MTUPaMuAbl, OWIHHAPA U
KoHyca. Paccmampusams npocteiiiine ce4eHus
NPOCTPAHCTBEHHBIX (UTYp, MOJydyaeMble ITyTeM
MIPEeIMETHOTO WA KOMITBIOTEPHOTO
MOJIETTUPOBAHIS, ONPeeNaATh UX BUJ.
BbIyucaaTsL 00beMbl Ky0a M TIPSIMOYTOJILHOTO
napaieNenuiiea, uCrnoiab3yst GopMyiisl 00beMa
Ky0a u o0bema MPSIMOYTOJIEHOTO
napajuienenunena. BolpakaTb OAHM €IWHUIIBI
U3MEPEHHs 00beMa uepe3 ApyTHe.
HccnenoBate 1 onmmMchIBATH  CBOICTBa
FeOMETPUYECKUX ¢buryp (Tmockux U

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOYpOBHEBAas
CaMOCTOsITeIbHAS
pabora

-3a4eT
-MaTeMaTH4YCCKUIA
JTUKTaHT
-UH/IUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTEPHBIC
TpEeHaXKEPbI
-TBOPYECKUC
3aJlaHus
-MH/MBHyaTbHAS
JIOMaIHss paboTa
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MIPOCTPAHCTBEHHBIX ), WCIONB3YSl IKCIIEPHMEHT,
HaOmomeHne, u3MepeHue. MopaeaupoBaTh
reoMeTpHYecKre OOBEKTHI, UCIONB3Ysl Oymary,
IUTACTHIINH, MPOBOJOKY u ap. Hcmoas3oBath
KOMIIBIOTEPHOE MOAEIMPOBAHHE U 3KCIIEPUMEHT
IUIi  W3y4YeHHST CBOHCTB  I'€OMETPUYECKHUX
00BEKTOB.

Haxonuth B OKpyXalolleM MHpE IUIOCKHE H
IIPOCTPAHCTBEHHbIE CUMMETPUYHBIE (DUTYPBHI.
Pemarb 3agauyn  Ha  HaxXoXKJACGHUE UIMH
OTPEC3KOB, NIEpUMETPOB MHOT'OYTOJIbHHUKOB,
rpasgyCHOM MephI YIIIOB, IJIOLIAACH KBaIpaTOB U
MIPSIMOYTOJIEHUKOB, o0peMOB  KyOOB W
OpPSIMOYTOJIBHBIX — TapajuleNienueioB,  Kyoa.
BbizeasitTb B yCIIOBMM  33JauM  JaHHBIE,
HEOOXOIUMBIE [UIA €€ pELIeHHS, CTPOUTh
JIOTUYECKYIO HETOYKY paccyKaeHuii,
COTOCTABJISITH MOIY4YCHHBIN pe3yabTaT C ycIlo-
BHEM 3aJ1auu.

H3o00pakaTs paBHBIE (QUTYPBI, CHMMETPUYHBIC

(durypsl
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Aunreopa (315 gyacoB)

7 — 9 kiaaccnl

KosmmgecTBo .
Tema 4acoB OcHoBHoOe coiep:kaHe MO0 TeMaM OcHoBHBbIe BUbI Y4eOHOI e TeJJbHOCTH DopMBbI KOHTPOJIA
Pacmmpenue MHOKeCTBa | ONMCBIBATL MHOMKECTBO II€NIBIX YHCEN, MHOXECTBO | -KOHTPOJIBbHAA
HATypalbHBIX YHCEN J0 MHOXECTBA | pallMOHAJIBHBIX YHCET, COOTHOIIEHHE MEXIy 3STHMH | paboTa
LeNbIX, MHOYKECTBA IIENBIX YHCET 10 | MHOXKECTBAMHU. -TeCcT
MHOKECTBa panvoHaNbHEIX. | CpaBHHBATH U YNOPSAOYMBATE PAllMOHAIBHEIE YNCHA, | -pa3HOYPOBHEBAs
PanmoHanpHOE 4MCIIO KaK OTHOIIEHWE | BBIMOJIHATh BBIYMCICHHS C PALMOHAIBHBIMH YHCIAMH, | CAMOCTOATENbHAS
m/n, TOE m — IeJ0oe YHCIO, a 1 — | BBIYMCIAATH 3HAUCHHS CTETICHE C LIeNbIM MoKa3aTesieM. | paboTa
HaTypaJIbHOE YHCIIO. DopMyJIMPOBATH ONpeeIeHHE KBAAPATHOTO KOPHS U3 | -3a4eT
Cremenp ¢ ILedbIM  IOKasaTeneM. | uncia. Menmoab3oBaTh rpabuk GyHKIME y = X° IS | -MaTeMaTHUCCKHi
KBagpatHeiii KOpeHb W3  YHCNA. | HAXOXKICHUS KBAIPATHBIX KOpHEH. BLIUMCASATH TOUYHBIC | IUKTAHT
Kopenb Tpetseii crenenu. W TpUONWKEHHBIE 3HAYEHHWS KOPHEH, WCIONB3ysS MpH | -MHIUBHIyalbHbIC
ITonsiTe 00 MPpPaLMOHATBHOM YHCIE. | HEOOXOOUMOCTH — KAJIBKYJSATOP; MPOBOIUTH OLIEHKY | KAPTOUKU
JeiicTBUTEIbHbIE VppaLioHaNbHOCTh  UHCIa 2 4 Igazxpammx KOPHEH. _ | -xombioTepHBIE
wnena 154 HECOM3MEPUMOCTD CTOPOHBI u opMyﬂ.I/IpOBaTL ONpENeNeHHe  KOPHA  TPETheH | TpeHakKepbl
JuaroHanu Ksagpara. Jecsruumble | CTETICHH; HAXOMUTh 3HAYCHHS KyOHYecKHUX KOpHEH, npu | -TBOpUYECKHUE
PUOIIKEHHS MpPALHOHABHBIX HEOOXOIMMOCTH HCIIONb3YS, KAIBKYJISATOP. 3aJlaHUs
g IlpuBoauTh TpUMEpbl  HPPAlMOHAIBHBIX  YHCEN; | -MHAMBHUIyaTbHAs
MHOMKECTBO JeHCTBUTENbHBIX uices1; | PACHO3HABATEL  PAIMOHAIBHBIC W MPPALMOHANBHBIC | JOMAITHSS pabora
Ipe/ICTaBIICHHE nieiicTRuTeMbHEIX | THCIA; n3o0pakaTh 4HCIa TOYKAMH KOOPJMHATHOM
ydcen B BHAe  OeckoHeyHbix | [PAMOH.
JECATHUHBIX  1pobeil.  CpaBHeHHe Haxoauts necsatuyHble TpUOIMKEHUS PAllMOHAIBHBIX U

JIEHCTBUTEIBHBIX YHCE.

B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIy JNCHCTBUTEIHHBIMH YUCIAMH U
TOYKAMU  KOOPJWUHATHOW  MPSIMOIA.
UucnoBble MNPOMEXYTKH: HHTEpBa,
OTPE30K, JTy4

HppaIMOHATBHBIX YHCEIT,; CPAaBHUBAThH H
YHOPSIA0YMBATH ICHCTBUTEIBHBIEC YUCIIA.

OnuceIBaTL MHOKECTBO JEHCTBUTENBLHBIX YHCE.
Hcenoab3oBaTh B NUCBMEHHON MaTeMaTHYECKOM peyu
o0o3HaueHUs W rpaduueckue M300paKEHUS YUCIOBBIX
MHOYXECTB, TEOPETHKO-MHOKECTBEHHYIO CHMBOJIUKY
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[MpubnmxeHHoE 3HaueHue | HaxoauTh, aHAJIM3UPOBATD, COMOCTABJISITh YHCIIOBBIC | -KOHTPOJIbHAS
BEJIMYWHBI, TOYHOCTH MPHOJIIKEHHUS. | XapaKTePUCTHKH OOBEKTOB OKPYIKAIOIIETO MUPA. pabota
Pasmepbl  00BekTOB  OKpykatomiero | Memoab30BaTh 3amich Yncell B CTAHAAPTHOM BUAE IUIA | -TE€CT
MUpa (OT 3JEMEHTAPHBIX YacTUL 1O | BBIPAKEHHS  pa3MepoB  OOBEKTOB, JUIMTEIBHOCTH | -Pa3sHOYPOBHEBas
Bcenennotit), JUTATENBHOCTH | MPOIIECCOB B OKPY KAIOIIEM MHpE. caMOCTOSITeTTbHAs
MIPOIIECCOB B OKPY’KAOIIEM MHPE.. CpaBHUBATb 4YWCIa W BeIWYUHBI, 3amHCaHHBIE C | paboTa
Wsmepenus, [Mpuknaka M OLCHKA PE3YNbTAaTOB | HCIOMB30BAHHEM CTENICHH 10. -3a4eT }
O p— BBIUMCIICHUH. } I/ICHOJILEOB“ITL pasHbie POPMBI 3aMMKUCH PUOIKEHHBIX | -MaTeMaTHYCCKUT
104 CriocoOrI 3ammcy 3HaYeHWH BEJMYWH, | 3HAUYEHHUH; JeNaTh BBIBOJIBI O TOYHOCTH MPUOIMKEHUS | AUKTAHT
OLleHKH B TOM 4YHCIE C  BBIJEICHHEM | 1O 3alHMCH MPUOIKESHHOTO 3HAUCHHS. -MHIUBUyaJIbHbIC
MHOXx#uTeNnss — creneHn 10 B 3amucu | BoINOJHATB BBIYUCICHUS C PeaTbHBIMU TAHHBIMH. KapTOYKHU
quCIa BbImooHATh TPUKUAKY ©  OIEHKY pE3yIbTaTOB | -KOMITBIOTEPHBIC
BBIYHCIICHAN TpPEeHAKEPHI
-TBOpYECKHE
3a/1aHus
-MHIUBUIYyaTbHAS
JIOMaIHss paboTa
BykBeHHbIe BbIpakeHUs (BbIpakeHHs | BBIMOJIHATH 31eMEHTapHbIE 3HAKOBO-CHMBOJIUYECKUE | -KOHTPOIbHAS
¢ mepeMeHHbIMH). UncoBoe 3HaUeHue | NEHCTBHS: MPUMEHATH OYKBHI UIsi 0003HAYEHHUS Yucel, | paboTta
OYKBEHHOTO BBIDQXEHUS. | JUIA 3aliCH  OOMUX  YTBEPXKACHUH; COCTABJATH | -TECT
JlonycTrMble 3HAYEHUsI MEPEMEHHBIX. | OyKBEHHBIE BBIPQKEHHUS 10 YCIOBHSAM, 3aJIaHHBIM | -pa3HOYPOBHEBAs
[lomcraHOBKa  BBIpOKEHHH  BMECTO | CIIOBECHO, PUCYHKOM WA YepTEKOM; | CAMOCTOATEITbHAS
MEPEMEHHBIX. npeo0pa3oBbIBaTh  anredOpanveckre CyMMbl U | paboTa
IIpeoOpazoBanue OYKBEHHBIX | MPOU3BEJCHUS (BBIMOJHATH TPUBEACHUE IIOJO0HBIX | -3a4eT
BBenenue B BBIDQKEHHII HAa OCHOBE CBOWCTB | CllaraeMbIX, PACKPBITHE CKOOOK, YITPOIICHHUE MTPOU3BENIe- | -MaTeMaTHICCKUI
anredopy 8y apuQMeTHIeCKUX JEeHCTBUN. | HUM). MUKTAHT
PaBeHCTBO OyKBEHHBIX BBIpRKCHUH. | BBIYMCANATS ~ YWCIIOBOE ~ 3HAueHHEe  OyKBEHHOTO | -MHAMBHIyaJIbHBIC
ToxnecTBo. BBIPKEHHS; HAXOAUTDh 00JIaCTh JJOMYCTHUMBIX 3HAYEHUH | KAPTOUKH
MEPEMEHHBIX B BBIPOKCHUHU -KOMITBIOTEpPHBIS
TPEHAKEPHI
-TBOpYECKHE
3aJlaHus
-UHJIUBUIyaTbHAS

JIOMaIIHsst pabora
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CreneHb ¢ HAaTYpalbHBIM MOKa3aTeiaeM | POpMyJMpPOBaTh, 3aNHUCHIBATbH B CHMBOJIMYECKOW | -KOHTPOJIbHAS
n ee cBoiictBa. OmHowneHsl W | opMe ©W 000CHOBBIBATH CBOWCTBAa CTElleHW C | paboTa
MHOrowieHbl. CTeleHb MHOTOWIEHA. | HaTypalbHBIM IOKa3aTejeM; MPUMEHATh CBOWCTBA | -TECT
CrnoxeHue, BBIYMTAHHE, YMHOKEHHE | CTENICHM Ui  NpeoOpa3oBaHUS  BBIPAXKECHUH W | -pa3sHOYpPOBHEBas
MHOT'O4JICHOB. DopMysbl | BBIYUCIECHUH. CaMOCTOSITEIbHAS
COKpAILlEHHOTO YMHOXXEHUS: KBaapar | BbINOJHATH ASHCTBUA C MHOTOWICHAMHU. pabora
CYMMBI U KBagpaT pasHocTd. ®opmyna | BeIBOIUTE (QOpPMYyIBl  COKPALIEHHOTO YMHOXXEHHS, | -3a4eT
pasHocTH KBagpaToB. [IpeoOpa3oBanie | NpUMEHATh HX B MPe0oOpa3oOBaHMSAX BBIPAKECHUH U | -MaTeMaTHUYECKUI
LEJIOTO  BBIPAXKEHUS! B MHOTOWICH. | BBIYMCICHUSX. JUKTAHT
MHoro4/ieHbl 454
Paznoxenue MHOTOWJIeHA Ha | BBIMOHATD pa3iioskeHre MHOTOWICHOB HA MHOKUTENH. | -UHIUBHyalbHbIC
MHOXHTENU:  BbIHEceHHe  oOmero | Pacmo3HaBaTh KBaJpaTHBIH TPEXWIEH, BBISCHATDH | KAPTOUKU
MHOXHTEJIS 332 CKOOKH, TPYNIHMPOBKA, | BO3SMOXKHOCTh pasioKeHHs Ha MHOXHTEINH, | -KOMIIBIOTEPHBIE
npuMeHeHHue (GOpMyS COKPALCHHOTO | MPeACTABJATh  KBAaJpaTHBIM TpPeXwieH B  BUIAC | TPEHaXKEePHI
YMHOXCHUA. IIPOU3BCACHUA JIMHEMHBIX MHOKHUTEJIEH. -TBOPYCCKHUEC
MHuorouneHsl ¢ omgHOW nepemeHHOW. | [IpumensiTe pasnmuyaple (OPMBI CaMOKOHTPOJS TIpH | 3aJaHUS
Kopenp wmHOrounena. KsampaTHbIH | BBITTOTHEHUH MTPE0Opa3OBaHUIA -UHAUBUAYaIbHAS
TPEeXWIeH, pa3ioKeHHE KBaJIpaTHOTO JoMaiHsist pabora
TPEXYJICHA HAa MHOXUTECIN
Anrebpandeckast ApoOb. OcHoBHOEe | @OPMYJIHPOBATH OCHOBHOE CBOWCTBO anreOpandecKor | -KOHTPOJIbHAS
CBOMCTBO  anreOpanyeckoid ApoOHW. | IpoOH M MPUMEHSATH €T0 /Ul peodpa3oBaHus qpodeid. | pabora
Cokpamenue  apobeir.  CroxeHuve, | BHINOJHATH 1eHCTBUS ¢ alredpandeckuMu ApoOsIMU. -TecT
BBIUMTAaHUE, YMHOXeHHe, neneHue | IlpeacTaBisiTh LieN0O€ BEIpAXKEHUE B BUJE MHOTOWIEHA, | -pPa3sHOYPOBHEBAs
anreOpanveckux Apooei. IpoOHOe — B BHJAE OTHOLIGHHS MHOTOYICHOB; | CAMOCTOSTENbHAS
CreneHb ¢ 1eNbIM MOKa3aTelleM M €€ | JIOKa3bIBaTh TOXKIECTBA. pabora
CBOWCTBA. @opMyJIHMPOBATH OIPEJCICHUE CTENeHH C MEeJlbIM | -3a4eT
AJiredpanyeckue PanyioHanbHble  BBIPQXKEHHSI M UX | IIOKa3aTesieM. -MaTeMaTH4eCKUi
apoou 224 npeoOpa3oBaHusl. HoxkazatensctBo | @OpMyaIHpOBaTh, 3alMUCHIBATH B CHMBOJWYECKOW | IUKTaHT
TOXK/IECTB dbopMe ¥ HIATIOCTPUPOBATH TPUMEPAMU CBOWCTBA | -MHAMBUIYyaJIbHBIE
CTENEHH C LeJbIM IT0Ka3aTeneM; NMPUMeHSTh CBOWCTBA | KAPTOUKU
CTeTeHU Ui  1peoOpa3oBaHMs  BBIPAKEHHH M | -KOMIIBIOTEPHBIE
BBIYMCIICHUI TpEHaXEPHI
-TBOpYECKHE
3aJaHus
-WHIMBUTyaJIbHAS

JIoMalHsisi pabora
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[onsTusa KBaJIpaTHOTO KopHs, | Jloka3bIBaTh CBOMCTBA apu()METHYSCKUX KBaIpPATHBIX | -KOHTPOJIbHAS
apu(hMETHIECKOTO KBQJIpaTHOTO | KOpHEH; MNpUMeHATh WX I npeodpa3oBaHus | pabora
KOpHA. YpaBHEHME BHAA X =a. | BBIPAXKCHHIA. -TeCT
CaoiicTBa apupmeTndeckux | BeluucaaTh 3HAYCHUS BBIPOKEHHWH, COIACPXKALIMX | -pasHOYpOBHEBas
KBaIpaTHBIX KOpHEH: KOpeHb W3 | KBaApaTHbIE KOPHHU; BbIPaXKaTh TIEPEMEHHBIE W3 | CAMOCTOATEIbHAS
MPOW3BENEHNs, YACTHOTO, CTEMEHH. | TEOMETPHUECKUX U HU3NIECKIX HOpMYII. pabora
( \/;)2 —4 250 Hcc1e10BaTh ypaBHGHME BHAA X° = @, HAXOAUTh | -3aueT §
KBaapaTHbIe Toxnectsa, , rme “ =V, | Toynple u puONKEHHBIE KOpHH TipH a > 0. -MaTeMaTH4CCKUH
p 124 \/_2 _ JIUKTAHT
KopHH a —|a|. [lpumeHeHne  CBOMCTB -UHUBHU/yaJIbHBIC
apruQMEeTHIeCKUX KBaIPAaTHBIX KOPHEH KapTOYKH
Uis  TpeoOpa3oBaHUsl  YHCIOBBIX -KOMITBIOTEPHBIE
BBIPQXCHUIA U K BBIYHCIICHUSM. TpEHa)EPhI
-TBOpUYECKHE
3a/1aHus
-MHIUBUIYyaTbHAS
JIOMaIHss paboTa
VpaBHeHne ¢ oAHOM nepeMeHHOW. | Pacmo3HaBaTh JMHEWHbIE M KBaJpaTHbIE YpaBHEHUA, | -KOHTPOJIbHAL
Kopens YpaBHEHHUSL. CBoiicTBa | meNbIe U IPOOHBIC YPaBHEHHUS. pabota
YHUCIIOBBIX paBeHCTB. PaBHOCcHIbHOCTH | PemaTh nmHeiiHbIe, KBaJpaTHBIE YPaBHEHHS, a TaKXKe | -T€CT
YpaBHEHUH. ypaBHEHUS, CBOJISIIITUECS K HUM; pemiaThb | -pa3HOYpOBHEBas
JluneitHoe  ypaBHeHuWe.  PemieHue | 1poOHO-paOHAIBLHBIC YPAaBHEHMSL. caMOCTOSITeTbHas
ypaBHEHUH, cBOASIINXCS K TUHEWHbIM. | UcceienoBaTh KBaJIpaTHbIE ypaBHEHUS o | pabota
KeagpatHoe ypaBHeHue. HenonHble | AUCKPUMUHAHTY U KOO GUIIEHTAM. -3a4eT
KBajpaTHele ypaBHeHUs. Dopmyna | PemaTh TEKCTOBBIE 3a/1a4d aIreOpanvdecKuM CIIOCOOOM: | -MaTeMaTHIeCKUH
VpaBHenns ¢ KOpPHEW  KBaJpaTHOTO  ypaBHEHUS. | IEPEXOAUTh OT CIIOBECHOH (HOPMYIUPOBKH YCIOBHUS | JUKTAHT
< . 38 4 Teopema Buera. Penienue ypaBHeHul, | 3a1a4u K aureOpanyeckoil MOJCIN IyTeM COCTABJICHUS | -WHIAMBHIyaJbHBIC
OZHOM HEPEMEHHOM CBOJISIIUXCA K KBaJ[paTHbIM. | ypaBHEHHUS;  pellaTh  COCTAaBJIEHHOE  ypaBHEHHE; | KAPTOUKH
buxBanpaTHOE ypaBHEHHE. HHTEPNPETHPOBATH PE3YJIbTAT. -KOMITBIOTEpPHBIE
[Ipumepst pelieHus  ypaBHEHUU TpEHAKEPHI
TpEeTb€ WU YETBEPTOH  CTENECHHU -TBOPYECKHUE
Pa3IokKEHNEM HAa MHOXKHTEIH. 3aJlaHus
Pemenne IpoOHO-paOHATIBHBIX -UHJIUBUIyaTbHAS
ypaBHEHUH. JIOMaIHss paboTa
Pemenue TEKCTOBBIX 3a/1a4

anreOpanvyeckuM CriocoOOM.
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CucremMbl
YPaBHEeHU

30 g

VYpaBHeHHE ¢ JBYyMsI NEpEMEHHBIMHU.
JluneiiHoe  ypaBHeHHME C  JByMA
nepeMeHHeIMU. [Ipumepsl  pereHus
YpaBHEHUH B LIETBIX YUCIIAX.

Cucrema  ypaBHEHMH C  JIByMs
NEPEMEHHBIMU. PaBHOCMIIBHOCTB
cucteM ypaBHeHHH. Cucrema ABYX

JIMHEUHBIX  ypPaBHEHUM C  JAByMs
MIEPEMEHHBIMU; pelieHne
MIOACTAHOBKOM u CIIOJKEHUEM.

Pemenne cucreM AByX ypaBHEHUI,
OJIHO M3 KOTOPBIX JHUHEHHOE, a Jpyroe
BTOpOoi crteneHu. [IpuMmepsl pelieHus
CHCTEM HEJIMHEVHBIX YPaBHEHUI.

Pemenne TEKCTOBBIX 3a1a4y
anredpanvdeckuM CrocoooM.

JlexapToBel KOOPJAUHATHI Ha
TJIOCKOCTH. I'paduyeckas

UHTEPIpPETalysl YpaBHEHUS C JBYMs
MepPEMEHHBIMHU.

I'paduk nuHEHHOTO YypaBHEHUS C
OBYMSI  TIEPEMEHHBIMH,  YIJIOBOM
KOOPQOUIMEHT  TPAMOM;  yCIIOBHE
NapaIeNbHOCTH PSMBIX.

I'padmkn mpocTeNmUX HETMHEHHBIX
ypaBHeHul (mapaboma, rtumepbona,
OKPY’KHOCTB).

I'paduueckas WHTEpIpeTaIus
CHUCTEMBl ~ ypaBHEHMH C  JIByMs
TIepEMEHHBIMU.

Onpenenasite, SBISIETCd JU Mapa 4YHUCEN pEUICHHEM
JJAHHOTO  ypaBHEHWS C  JByMS  IIEpEMECHHBIMU;
NMPUBOAUTH TPHUMEPHl PEIICHHUS YpPaBHEHUH C JIBYMs
MePEMEHHBIMU.

Pematp 3amaum, anreOpanmdecKoil MOJIEIBI0 KOTOPBIX
SBIIICTCS] YpPaBHEHME C IByMsI [IEPEMEHHBIMU; HAXOAUTh
LeJble PeHIeHus myTeM mnepedopa.

Pemare cucremsbl [ByX YpaBHEHHH C
MIEPEMEHHBIMH, YKA3aHHBIE B COACP KAHNN.
PemaTh TEKCTOBBIC 33124 aJireOpanuecKuM CIIoCOO0OM:
MEPEeXOJUTh OT CIOBECHOH (OPMYIUPOBKH YCIOBHSI
3aayd K anreOpandeckoil MOAEIH IIyTeM COCTaBICHHS
CHUCTEMBI YPAaBHEHHUH; pemiaTh COCTAaBICHHYIO CHUCTEMY
YpaBHEHUH; HHTEPIPETUPOBATH PE3yJIbTaT.

Crpouth rpaduky ypaBHEHUH C ABYMS IEPEMEHHBIMH.
KoncrpynpoBarts 9KBHUBAJICHTHBIE pedeBbIe
BBICKa3bIBaHHUS C HUCIIOJIb30BAHUEM alreOpanyeckoro M
Te€OMETPHUYECKOTO S3BIKOB.

Pemate # wuccaenoBaTb ypaBHEHUS W CHCTEMEI
YpaBHEHHH Ha OCHOBE (DYHKIIMOHAJIBHO-TpapUUECKUX
IIPEACTABJICHUN YPAaBHEHHH.

JIBYMsI

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOYpOBHEBAas
CaMOCTOsITeIbHAS
pabora

-3a4eT
-MaTeMaTH4YCCKUIA
JTUKTaHT
-UH/IUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTEPHBIC
TpEeHaXKEPbI
-TBOPYECKUC
3aJlaHus
-MH/MBHyaTbHAS
JIOMaIHss paboTa
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UucnoBble  HepaBeHCTBA W uX | @opMyJHpoBaTh CBONCTBA YHCIOBBIX HEPABEHCTB, | -KOHTPOJIbHAS
CBOICTBA. WLUTIOCTPUPOBATh WX HA KOOPIWHATHOM MPsSMOH, | pabota
HepaBeHCTBO ¢ ONHOW TEpEeMEHHOH. | MOKA3bIBATh alreOpandycecky; MPHUMEHSATh CBOWCTBA | -TECT
PaBHOCHITIEHOCTH HEPaBEHCTB. | HEPABEHCTB IIPU PEIICHUH 33/1a4. -pa3HOYpOBHEBas
JluHeiiHble HepaBeHCTBA ¢ OJHOM | Pacmo3HaBaTh JuHEHHbIE U KBaJpaTHbIE HEPABEHCTBA. | CAMOCTOSITEIbHAA
MepeMEeHHOM. Ksagpartueie | PemaTh JIMHEHHBIC HEPaBEHCTBA, CHCTEMBI JIMHEHHBIX | pabora
HEPaBEHCTBA. HEPABEHCTB. -3a4eT
Cucrtembl JMHEWHBIX HepaBeHCTB ¢ | Pemiate  KBajpaTHble  HEpaBEHCTBA HA  OCHOBE | -MaTeMaTHUECKHUI
HepaBencrBa 204 OJTHO TTepeMEeHHO!. rpaduuecKkux mpeacTaBICHUI. JUKTAHT
-AHIVBUIY AJIbHBIE
KapTOYKHU
-KOMITBIOTEPHBIE
TpPEeHAKEPHI
-TBOPYECKHE
3a/1aHus
-MHIUBUIYyaTbHAS
JIOMaIHss paboTa
3aBUCUMOCTb MEXAY BEIUYMHAMHU. CocrtaBiasite  QoOpMyJbl, BBIPAKAIOIIUE 3aBHUCUMOCTH | -KOHTPOJIbHAS
[IpencraBneHre 3aBUCUMOCTEH MEXIY | MEXAY BEIUMIHMHAMU, BBIYHCIAATH TI0 (hOpMyIiam. pabota
BeIMUYMHAMH B Buje  ¢opmyn. | PacmosnaBarts MIPSMYIO u o0paTHyIO | -TecT
Brruucnenus no ¢popmynam. MIPONOPLIUOHAIBHBIE 3aBUCUMOCTH. -pa3HOYpOBHEBas
[psimast MporopIiMoHabHast | PemiaTh TEKCTOBBIE 3a/layd Ha TPSIMYI0 U OOpaTHYIO | CaMOCTOSTEIIbHAS
3aBUCHMOCTH: 3ajJlaHue  (GOPMYJIOH, | MPOMOPIHOHATFHBIE 3aBUCHMOCTH (B TOM 4YHuClie C | pabora
KO3 PUIMEHT TPONMOPIHOHATIBHOCTH; | KOHTEKCTOM M3 CMEKHBIX JUCIMIUIMH, M3 PEaNbHOW | -3a4er
3ABHCHMOCTH CBOMCTBA. [Ipumeps! | KU3HU). -MaTeMaTU4YECKUI
MpsIMO MPOTIOPITUOHATBHBIX JTUKTAHT
MEXKITY N
BeIM Y HHAMM 154 3aBUCUMOCTEH. -AHAVBUIyAJIbHBIE
ObparHas MIPOTMOPIIMOHATbHAS KapTOYKHU
3aBUCHMOCTH: 3ajJaHue  (OpPMYIIOW, -KOMIIBIOTEPHBIE
KO3 UITUESHT oOparHoit TPEHAXKEPhI
MPOMOPIIMOHATBHOCTH; CBOIiCTBA. -TBOpYECKHE
[Ipumepst 00paTHBIX 3a/1aHUs
MPOTOPIIMOHATIBHBIX 3aBUCUMOCTEH. -UHJIUBUIyaTbHAS

Pemenue 3a7a4 Ha NPAMYIO
MPOMOPIIMOHAIBHOCT U OOpaTHYIO
PONOPLUUOHAIBEHYIO 3aBUCHMOCTH.

JoMaIHsist padbora
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YuciioBble
byHkuun

354

[onsTue GbyHKIUH. Obnactp
OIIpeAeeHNsT ¥ MHOYKECTBO 3HAUCHHH
(hyHKITUH. Crioco0sI 3a/1aHus
GbyHKIUH. I'padux ¢dbyHKINU.

CaoiicTBa (pyHKITNH, UX O0TOOpakeHHe
Ha rpaduke: Bo3pacTaHue U yObIBaHHUE
¢byHKUMY, HY M QYHKINH, COXpaHEHHE
3HakKa. YTeHWe W  MOCTpOEHHE
rpadukoB QYHKITHIA.

[Mpumepsr rpaduKoB 3aBUCHMOCTEHA,
OTpaXKaroIIUX PeanbHbIE MPOLECCHI.
@OyHKINK, ONHMCHIBAIOIINE NPSIMYIO U
obOpaTHyO MIPOITOPITUOHATHHBIE
3aBUCHMOCTH, HX TPAQUKH.

Jluneitnas ¢dyHkusa, ee rpadpuk u
CBOICTBA.

KBagpatuunas QyHkums, ee rpaduk u
CBOMCTBA.

CremneHHbIe GbyHKIIIH c
HaTypaJIbHBIMU TMOKAa3aTeNIsIMU 2 U 3,
ux Tpapukud u cBoiicTBa. ['paduku
(YHKITHIA.

Boruncaarts 3HAYCHHUS (hyHKIMIA, 3aJIaHHBIX
¢dopmynamu  (mpu  HEOOXOAMMOCTH HCHOJb30BATh
KaJIbKYJIATOP);  COCTABJSATH  TaONUIBI  3HAYCHHIA
¢byHKUM.

Ctpouts 1o Ttoukam rpaduku ¢yHKOwiA. OnuchHIBATH
cBoiicTBa (yHKIMM Ha OCHOBE ee rpaduyeckoro
MPEICTaBIICHUSI.

MopaenupoBaTh pealbHbIC 3aBUCUMOCTU (YOPMYJIaMU U

rpaduKaMm. Yurtath rpaduku peanbHBIX
3aBUCUMOCTEH.

Hcnoab3oBaTh (QYHKIMOHATIBHYIO CHUMBOJHKY  JUIS
3alACH  Pa3HOOOPa3HBIX  (PAKTOB, CBS3aHHBIX C

paccMarpuBaeMbIMH  (DYHKIIUSMH, oOoramas  OmBIT
BBIIIOJIHEHUS ~ 3HAKOBO-CUMBOJIMYECKUX  JCHCTBUIL.
CrpouTh peueBble KOHCTPYKLMH C HCIIOJIB30BAHUEM
(YHKIMOHAIBHONH TEPMHUHOJIOTHH.

Hcnoab3oBaTh  KOMIBIOTEPHBIE  MPOTPaMMBl IS
MOCTPOCHUST TpaUKOB (QYHKUUH, I HMCCICIOBAHUS
MOJIOXKEHUSI HAa KOOPAMHATHOM IUIOCKOCTH TpaduKOB
(GyHKIUI B 3aBUCHMOCTH OT 3HAYEHUH KOAPPUIINEHTOB,
BXOJIAIIMX B POPMYITY.

Pacno3HaBaTh BUIBI H3y4aeMbIX (QYHKITHI.
Iloka3biBaTh CXEMaTH4eCKU MIOJIOKEHHUE Ha
KOOPJIMHATHOW  TIOCKOCTH  TpauKOB  HM3ydaeMbIX
(YHKIMIA B 3aBUCUMOCTH OT 3HAYCHUH KO3(PPHUINEHTOB,
BXOISIINX B GOPMYJIBI.

Crpouthb rpaduky u3ydaeMbix (QYHKIHIA; OMUCHIBATH
UX CBOICTBA.

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOYpOBHEBAas
CaMOCTOsITeIbHAS
pabora

-3a4eT
-MaTeMaTH4YCCKUIA
JTUKTaHT
-UH/IUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTEPHBIC
TpEeHaXKEPbI
-TBOPYECKUC
3aJlaHus
-MH/MBHyaTbHAS
JIOMaIHss paboTa
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Yucsosbie
N0CJIe0BATEJIbHOC
TH.
Apudmernyeckast
U reoMeTpuvecKas
Nporpeccum

184

Ilonsrtue YHCJI0BOH
MOCJIEOBATEIILHOCTH. 3aganue
MOCJEA0BATENbHOCTH  PEKYPPEHTHOM

¢dopmyIoit u popmyIoii N-To uiieHa.
ApudmeTrndeckass U TeOMETpHUYEecKas
nporpeccud. dopmyasl N-ro  4ieHa
apu(METHYECKOH U TEeOMETPUYECKOH
MPOrpeccuif, —CcyMMBl MEpBBIX 1T
YJICHOB. M3obpakenne YJICHOB
apu(PMETUIECKOW M TEeOMETPUUSCKOMN
MPOTpeCcCUil TOYKaMU KOOPAMHATHOM
IJIOCKOCTH. JluneinnpIil u
SKCIIOHEHUUAIbHBIA pocT. CIloXKHbIE
MIPOLIEHTHI.

HpHMeHﬂTL HMHACKCHBIC O603Ha‘ICHI/I}I, CTPOUTDH
PE€YEBBIC BBICKa3bIBAHHS C HCIIOJIb30BAHUCM
TECPMUHOJIOTUH, CBSI3aHHOM C IIOHATHEM
IIOCJICA0BAaTCIIbHOCTH.

BbruucasaTh 4ieHbl MOCIENOBATENBHOCTEH, 3aJaHHBIX
(hopMyJIOif TI-TO YIIEHA W PEKYPPEHTHON (POPMYIOH.
YcranaBiauBaTh  3aKOHOMEPHOCTh B NOCTPOEHHUU
MOCNEA0BAaTENBHOCTH,  €CIM  HW3BECTHBl  IIEpBbIE
HECKOJIbKO €€ WICHOB.

N300paxkaTs 4ieHBI MMOCIEA0BATENbHOCTH TOUKaMH Ha
KOOPAMHATHOM TIJIOCKOCTH.

Pacno3zHaBarh apu(METHYECKYl0 M TE€OMETPUYECKYIO
MPOTPECCUH MIPU PA3HBIX COCO0aX 3a1aHusl.

BbiBoguTh Ha OCHOBE J0Ka3aTENbHBIX pacCyKIECHHI
¢opmyner  oOmiero  wieHa — apudMeTHYECKOH U
FEOMETPUYECKOM MPOrpecCuii, CyMMBI MIEPBBIX N YJICHOB
apudMeTHYeCKOH H TeOMETPUYECKOl Mporpeccuii;
PelaTh 33724 C UCTIOJIb30BAHUEM THX QOpPMYII.
PaccmaTpuBarh nOpuMepel U3 peajbHOM  >KHU3HH,
WITIOCTPUPYIOLIME H3MEHEHHE B  apuMETHYECKOI
MIPOTPECCHH, B TEOMETPHYECKOHl  IpOrpeccuy;
H300paxKaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyeck.

Pemarnb 3aga4u Ha CJIOKHBIC ITPOLCHTLI, B TOM YHUCJIC
3ajauyd M3 PEAJbHOM NPAKTHKH (C HCIOJIB30BAHUEM
KaIIbKYIIATOPA).

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOYpOBHEBAas
CaMOCTOsITeIbHAS
pabora

-3a4eT
-MaTeMaTH4YCCKUIA
JTUKTaHT
-UH/IUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTEPHBIC
TpEeHaXKEPbI
-TBOPYECKUC
3aJlaHus
-MH/MBHyaTbHAS
JIOMaIHss paboTa
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[IpencraBnenne nmaHHBIX B Bujae | U3BiaekaTrs uHQOpPMANUIO W3 TaOUI[ W JAMArPaMM, | -KOHTPOJIbHAS
Ta0mII, Jarpamm, rpaguKOB. | BBIMOJHATH BBIUUCICHWS 110 TAaOMWYHBIM MAaHHBIM. | paboTa
CrnyuaitHasi U3BMEHYHBOCTb. Omnpeneasitb 10  JUarpaMMaM — HAuOOJBIIUE H | -TECT
Cratuctuueckue XapaKTEPUCTUKU | HAMMCHBIIUE JJAHHBIC, CPABHUBATH BEJIMUNHBL -pa3HOYpOBHEBAas
Habopa JAHHBIX: cpennee | IIpeacraBasitb WHPOPMANMIO B BHAE  TaONWIl, | CAaMOCTOSATCIbHAS
apu(pMeTHIECKOE, MeJMaHa, | CTON0YaThIX W KPYTOBBIX IWarpamMMm, B TOM dHcie C | pabora
HauOOJIbIIICe M HAUMCHBIIIEE 3HAUCHUS, | IIOMOIILI0 KOMIIBIOTEPHBIX MIPOTPAMM. -3a4eT
OnucarenpHas pasmax. [pencraBnenue o | [IpuBOAMTH MIPUMEPHI YMCIIOBBIX JAHHBIX (IIEHA, POCT, | -MaTEeMaTHYCCKUI
CTATUCTHKA 10 g BBEIOOPOYHOM HCCIIEIOBAHHH. BpeMs Ha J0pory), HAXOAUTh cpenHee | TUKTaHT
apudMeTHIECKOe, pa3Max YHCIOBBIX HAOOPOB. -MHIUBUyaJIbHbIC
IpuBoauTh coJiepKaTeIbHbIC MPUMEPHI | KAPTOUKHU
WCTIONB30BAHMSI CPEAHHUX MU ONHCAHWSA JaHHBIX | -KOMIIBIOTEPHBIC
(YypoBeHb BOIBI B BOJOE€ME, CHOPTHBHBIE TOKA3aTEIH, | TPEHAKEPHI
oTpeJieNieHNe TPaHUL] KIIUMAaTHYECKHUX 30H). -TBOPYECKUC
3a/1aHus
-MHIUBUIYyaTbHAS
JIOMaIHss paboTa
IlonsiTue o ciydaiiHoM oneite U | IIpoBoaAMTL Ciiy4yaiiHble SKCIIEPUMEHTBI, B TOM YHCJIE C | ~KOHTPOJIBHAS
CITy4JaifHOM COOBITHH. YacToTa | MOMOIIBIO KOMITEIOTEPHOTO MOJIEIMpPOBaHUA, | paboTa
CIy4aifHOTO coObITHs. CTaTUCTHYE- | HHTEPIPETHPOBATH UX PE3YIbTATHI. -TecT
CKHMU TMOAXOJ K TMOHSATHIO BEPOSTHO- | BHIMMCIAATHL 4acTOTy CiydailHOrO COOBITHS; OLICHUBATh | -Pa3HOYPOBHEBAs
CTH. BeposTHOCTH MPOTHBOMONOKHBIX | BEPOSITHOCTh C IIOMOIIBID YaCTOTHI, TMONYYEHHON | CAMOCTOATEIbHAS
COOBITHI. JocroBepHbie U | OTBITHBIM ITyTEM. pabora
HEBO3MOXKHBIC coObiTHsl. | Pemmaty 3amaun  Ha  HaXOXICHHE  BEPOATHOCTEW | -3a4eT
PaBHOBO3MOKHOCTH COOBITHIA. | COOBITHH. -MaTeMaTUICCKUN
Cayuaiiubie Krnaccuueckoe oTIpe/ieTICHHe JTUKTAHT
COBLITHS 1 15 4 BEPOSTHOCTHU } -VHIUBUyaJIbHbIC
[poroauth CIlyJaiiHbIe KapTOYKH
BEPOITHOCTH OKCIEPUMEHTBI, B TOM YHCIE C -KOMITBIOTEpPHBIS
MOMOIIBIO KOMIIBIOTEPHOTO TPEHAKEPHI
MOJICJIMPOBAHHS, HHTEPIPETUPOBATH -TBOPYECKUE
WX pe3yibTaThl. BHIMUCAATH 4acToTy 3aJlaHus
CIIy4aiilHOTO  COOBITHS;  OIEHUBAThH -UHJIUBUIyaTbHAS

BEPOSITHOCTh C TIOMOIIBIO YaCTOTHI,
MTOJIYYCHHOU OTIBITHBIM ITYTEM.
Pemate 3agaud Ha HaXOXICHHE
BEPOATHOCTEH COOBITHH.

JIOMaIHss paboTa
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u, uiu.

Pemenne  kOMOWHATOpHBIX  3ajia4y | BHIMOJHATH mepeOop BCeX BO3MOXKHBIX BAPUAHTOB JJISl | -KOHTPOJIbHAS
mepedbopom BApHaHTOB. | IepecueTa 00BEKTOB MIIM KOMOWHAITHH. pabora
Kom0OunaropHoe npaBwio | [IpuMeHSITh TPaBUIO KOMOWHATOPHOTO YMHOXKEHUS | -TECT
YMHOXCHHUSL. [lepecranoBku U | AN pEIICHUs 3a7ad Ha HAaXOXJCHHE 4Yucia OOBEKTOB | -pa3HOYpPOBHEBAs
(dhakTopuan. WIn  KOMOWHamwii  (OWaroHadl  MHOTOYTOJBFHUKA, | CAMOCTOSATEIbHAS
PYKOITOXATHSI, YUCIIO KOJIOB, IU(PPOB, MApOJICi) . pabora
Pacno3HaBaTh 3ajauM  HA  ONPEACICHHE  4YHCIA | -3a4YeT
DJ1eMeHThbI MEPECTAHOBOK M BBIOJHATH  COOTBETCTBYIOIIUE | -MAaTEeMaTHYCCKUI
KOMOMHATOPUKH 124 BBIYHCIICHHSI. JIMKTAHT
Pematnb 3aa4d Ha BbIYHUCICHHUE BCPOATHOCTU C | -MHAUBUAYAJIbHBIC
MPUMEHEHUEM KOMOWHATOPUKH. KapTO4YKHU
-KOMITBIOTEPHBIE
TpPEeHAKEPHI
-TBOPYECKUC
3a/1aHus
-MHIUBUIYyaTbHAS
JIOMaIHss paboTa
MHOXeCTBO, 3JIeMEHT MHOXecTBa. | [IpMBOAMTHL TPUMEPhl KOHEYHBIX M OCCKOHEUHBIX | -KOHTPOJIbHAS
3amaHue MHOXKECTB IIEPEUUCIIEHHEM | MHOXKeCTB. HaxomuTte oObennHEHHWE MW TepecedeHne | pabora
AJIEMEHTOB, XapaKTePUCTUYECKUM | MHOXKeCcTB.  [IpHBOAMTH  TIPUMEpPHI  HECIOXKHBIX | -TECT
CBOICTBOM. CrannapTHble | KiIaccH(UKAIHH. -pa3HOypOBHEBast
0003HAYEHUST YHUCIOBBIX MHOXeCTB. | Mcmoab3oBaTh TEOPETUKO-MHOXKECTBEHHYIO | CAMOCTOSTEIbHASL
[Tycroe MHO>KECTBO " €ro | CAMBOJIMKY W Ss3BIK TIpH pEIIeHWH 3a7ad B Xojae | paboTa
o0o3HaueHHE. [MogMHOXKECTBO. | M3yUSHHS PA3IMUHBIX Pa3/IENoB Kypca. -3a4eT
MHOKECTRA. O0beuHeHne u nepeceucnre | MumcTpupoBaTh  MaTeMaTHYECKHUE  IOHATHS M | -MaTeMaTHYCCKHMA
104 MHOJKECTB, Pa3HOCTh MHOYECTB. yTBepxaeHus npumepamMu. Mcmoap30BaTh NMpUMeEpHl U | TAKTAHT
JIeMEHTHI JIOTHKH WMmnrocTpanss  OTHOLIEHWM  MEXAY | KOHTPIPUMEPHI B apTyMEHTALMH. -UHJUBUYyaJIbHbIE
MHOKECTBAaMH C MOMOIIBIO jguarpamMm | KoHeTpyupoBaTh MaTeMaTHUECKHE NPEUIOKEHUS C | KapTOUKH
Oiinepa — BeHHa. MIOMOLIBIO CBSI30K €cau mo, 6 MOM U MOJAbKO MOM | -KOMIBIOTEPHbIE
[lonsiTHs 0 PaBHOCWIIBHOCTH, CIIEOBA- | C1yyde, JOTUYECKUX CBSI30K U, UU. TPEHAKEPHI
HUH, ynOTpe6HeHI/Ie JIOTHYECKUX -TBOPYECKUE
CBS30K €CIIU  TO, 6 MOM U MOJib- 3aJlaHus
Ko mom cayuae. Jlormueckue CBA3KH -UHJIUBUIyaTbHAS

JIOMaIIHsst pabora
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I'eomerpus (210 yacoB)

7-9 kJy1accnl
Kosn4yectBo .
Tema OcHoBHoOe coiep:kaHNe MO0 TeMaM OcHoBHBbIe BUbI Y4eOHOI e TeJJbHOCTH DopMBbI KOHTPOJIA
4acoB
-KOHTPOJIbHAs
Touka, mpsiMasi, wiockocts. OTpes3ok, | PopMyJIHpOBaTH U AOKA3bIBATH TEOPEMBI, a60TI:1
ayd. Yrou. IIpsmoil yrom, OCTpbId M | BBIpaXKarOLUE CBONMCTBA BEPTUKAIBHBIX U CMEXHBIX P oc
. N M -TeCcT
TYIOH  yIJBl, pa3BEepHYTHIH yroil. | YIJIOB, CBOMCTBA M MPHU3HAKU MapajUIebHBIX MPIMBIX, O ASHOVDOBHERAS
BepTHukanbHble W CMEXKHBIE YIUIBL. | €IMHCTBEHHOCTH NEPIEHAUKYISIpAa K MPSIMOM, CBOWCTBE CI;MOCT};l;TenLHaﬂ
BuccekTpuca yria u ee CBOMCTBO. | MEPHNEHAUKYIApPA u HAaKJIOHHOM, CBOMCTBax aGota
CBoiicTBa YIiOB C MapajuieIbHBIMU U | OUCCEKTPHUCHI yIila U CEpelUHHOTO MEPIEHINKYIspa K pgaqu
MePIEeHIUKY I PHBIMU CTOPOHAaMH. | OTPE3KY. o
-MaTeMaTU4eCKUH
B3anmHOe pacnonoxeHue NpsAMBIX Ha | Pemiats 3agauM Ha IOCTPOEHHWE, NOKA3aTENbCTBO U MKTAHT
TJIOCKOCTH: napajuieabHbIe U | BBIUUCIIEHUS. Bpigenars B ycnoBUM 3aJlaud yCIOBHE U A ATLHELC
-UHJUBY, BHBI
nepeceKarouecs npsiMble. | 3akmrodeHue. Onupasch Ha yCIOBHE 3a/1a4H, IPOBOIUTH JUBHILY
IIpsiMble U yrJIbl 204 KapTOYKH
IlepnieHuKyIsIpHBIE npsMBbIe. | HEOOXOAUMBIE JTIOKa3aTeNbHbIC PACCYMACHUA. | |\
Teopemsl 0 napauienbHOCTH W | CONOCTaBIATh NOMYYEHHBI peE3yapTaT € YCIOBHEM TDeHAKE Hp
MePIEeHIUKYIIPHOCTH MPSIMBIX. | 33Ja4H. fBO ‘IGCI:(I/IG
IlepneHgukynsip W HakKJIOHHas K s al;;m
npsiMoi. CepeqHHBII NepIeH UKy A
-MHIMBUIyaTbHAS

K oTpe3Ky. I'eomerpuueckoe mecto
ToueK. MeToJ] TeOMETPUUYECKUX MECT
Touek. CBOICTBa OMCCEKTPUCH yIJla U
CEepPeIMHHOTO  TMEepHeHAUKyIipa K
OTPE3KY.

JIOMaIIHss paboTa
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TpeyroabsHuxku

654

TpeyroybHUKH. IIpssMOyrOJIBHEIE,
OCTPOYTOJIBHBIE W TYHNOYTOJIBHBIE
TpeyroibHUKH. Bpicota, Menuana,
Ouccekrpuca, CpeHss JIMHUS
TpeyroibHuka. PaBHOOenpeHHBIE W
PaBHOCTOPOHHHE TPEYTOJILHHKY;
cBOiicTBa u MIpU3HAKU

PaBHOOEIPEHHOIO TPEYTONbHHKA.

IIpu3Haky paBeHCTBA TPEYTOJBHUKOB.
IIpu3Haku paBeHCTBA MPSMOYIOJBHBIX
TPEYTrOJIbHUKOB. HepageHcTBO
TpeyronbHHKa. COOTHOIIEHUS MEXAY
CTOPOHAMH W yTIaMH TPEYrOJIbHUKA.

Cymma YTJIOB TpeyroJbHUKA.
Buemnue YIIIB TPEYroJbHHKA,
TeopeMa 0 BHEILHEM yrie
TpeyrosnbHuKka. Teopema — @aneca.
[Monobue TPEYrOJIHLHHUKOB;

KOA(PPUIMEHT TOA00MS.
MoJ00HsI TPEYTOJIHLHUKOB.
Teopema [Iudaropa. Cunyc, KOCHHYC,
TAQHre€HC, KOTaHIeHC OCTPOro yria
OPSAMOYTOJIFHOTO  TPEYTOJIbHUKA |
yraoB ot 0 mo 180°;, mpuBeneHue K
0CTpOMY yriy. Pemenue
PSAMOYTOJIbHBIX TPEYrOJIbHUKOB.
OcHoBHOE TPUTOHOMETPUIECKOE
TOXJECTBO. DOPMYIIBI, CBSI3BIBAIOIINE
CHHYC, KOCHHYC, TaHI'€HC, KOTaHICHC
OJIHOIO U TOro e yria. Pemenue
TPEYTOJIBHUKOB: TEOPEMa KOCHHYCOB U
TEOpeMa CHHYCOB.

3ameuaTeNbHble TOYKH TPEYTOJbHUKA!
TOYKH  TIEPECEUEHHs]  CEPEAMHHBIX
MEPIEHANKYJISPOB, OuccekTpuc,
MEJMaH, BBICOT U UX MPOJOIKEHUM.

[IpuzHaku

@®opMyJHPOBATL  ONPEAEICHUS  MPSMOYTOJIBHOTO,
OCTPOYTOJIBHOTO, TYIOYI'OJBHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; BBICOTHI, MEIUAHBI,
OUCCeKTPHUCHI,  CpelHeH  JUHHM  TPEyroJbHHKA;
paclmo3HaBaTh U H300pa’kaTh HX Ha dYepTexax MU
PHUCYHKaXx.

DopMyJIHPOBATH onpezencHue PaBHBIX
TPEYroiabHUKOB. POpMyJIHpoOBaTh U JAOKa3bIBATh
TEOPEMBI O NIPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.
OO0BSICHATH U MJUIIOCTPHPOBATH  HEPABEHCTBO
TpEYrojbHHUKA.

DopMyIMPOBATH U JOKA3bIBATH TEOPEMBI O CBOMCTBAX
W TPHU3HAKaX  PaBHOOEAPEHHOrO  TPEYroOJbHHUKA,
COOTHOIICHUAX MCXKOY CTOpOHaMHU u yriiaMu
TPEyrojbHUKa, CyMME YIJIOB TPEYrOJbHHKA, BHELIHEM
yIJie TPEYrojbHUKA, O CPeIHEH JIMHUH TPEYTOJIbHHKA.

DopMyJIHPOBATH oTpesieieHne 0JJOOHBIX
TPEYTrOJIbHHUKOB.
@®opMyJIMpOBaTh U [I0Ka3bIBaTb  TEOPEMBI O

MpU3HAKaX MoJ00Hs TPEYroNbHUKOB, TeopeMy Daneca.
@opMyJIHPOBATH ONpENEICHUs] W WLIIOCTPUPOBATH
NOHATUSL CHUHYCa, KOCHHYCA, TaHT€HCa W KOTaHTeHca
OCTPOr0  yrija  MHpsSMOYTOJIFHOTO  TPEyroJbHUKA.
BuiBoauth GopMynbl, BbIpaxamompe QYHKIUA yria
NPSMOYTOJIFHOTO TPEYroJbHUKA Yepe3 €ro CTOPOHBI
®opMyaIHpoBaTh 1 J0Ka3bIBaTh TeopeMy Iludaropa.
@opMyIHpoBaTh ONpEJAETICHUS CHHYCa, KOCHHYCA,
TaHreHca, KoTanreHnca yrios oT 0 mo 180°.

BoiBoauTh (GopMyIIbl, BhIpakaroume (YHKIHU YTIIOB
o1 0 1o 180° uepe3 GhyHKIMH OCTPHIX YTIIOB.
®opmyJIMPOBATH " Pa3bSICHATH OCHOBHOE
TPUTOHOMETPUUECKOE TOXeCTBO. 10 3HaUeHUAM 0THON

TPUTOHOMETPUYECKOW (YHKIHMM yrila BBIYHCIATH
3HAYEHUS IPYTUX TPUTOHOMETPUIECKUX (PYHKIMN 3TOTO
yria.

@®opMyIMPOBATh U I0KA3bIBATH TEOPEMbl CUHYCOB U
KOCHHYCOB.

-KOHTPOJIbHAS
pabora

-TeCT
-pa3HOYpOBHEBAas
CaMOCTOsITeIbHAS
pabora

-3a4eT
-MaTeMaTH4YCCKUIA
JTUKTaHT
-UH/IUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTEPHBIC
TpEeHaXKEPbI
-TBOPYECKUC
3aJlaHus
-MH/MBHyaTbHAS
JIOMaIHss paboTa
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@®opMyIMPOBATH U J0KA3BIBATH TEOPEMBI O TOUYKAX
TepeceyeHHs CepeIUHHBIX MIEPIICHANKYJIISPOB,
OHMCCEKTPHC, MEIMaH, BBICOT WM UX MPOJOKCHUH.
HccnenoBath CBOWCTBA TPEYroJbHUKA C TMOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM.

Pemiatp 3amaun Ha TIOCTPOEHHE, JOKA3aTeIbCTBO H
BBIYHCIICHUS. BblIeasiTh B yCIOBUU 33Ja4d YCJIOBHE U
3aKII0YCHHE.

MopaenupoBaTh YCIOBHE 33aJla4d C TIOMOIIBI0 YepTexa

WU PHUCYHKA, NPOBOAUTH JIOTIOJIHUTEIIbHBIE
MOCTpOeHUsT B Xxone pemeHus. Onupasch Ha JaHHBIE
YCIIOBHS 3a1a4d, NPOBOAUTH HEO0XOIUMBbIE
paccyXIcHusI.
HNHTepnpernpoBaTh  INOJNYYECHHBIA  pe3ynbTar U
COIOCTABIIATH €T0 C YCIOBUEM 3a1a4M.
YertsipexyronsHuk. [lapamnenorpaMM, | PopmMyaupoBaTh  ONPENCICHHUS  MapajjIesiorpamMma, | -KOHTPOJIbHAS
€ro CBOICTBA u NpU3HAKW. | IPAMOYTOJIbHUKA,  KBajpara, pomba,  Tpameunuu, | pabora
[IpsMoyTonbHUK, KBajpaT, poMmO, WX | paBHOOEAPEHHOW W MPSIMOYTOJBHON Tpameluu, CpeIHeH | -TecT
CBOMCTBA W TpH3HaKW. Tpamenus, | TMHUM TPANElUH; Paclo3HaBaTh U M300pakaTh UX Ha | -pa3sHOYpOBHEBAs
cpenHssA JIVHUSA Tpamneluny; | YepTekax U pPUCYHKaX. CaMOCTOSITENIbHAs
paBHOOEPEHHAST TPATICIIUSI. @DopMyJIHPOBATH U J0KA3BIBATH TEOPEMBI O CBOHCTBax | pabora
U TpHU3HAKaX MapajuieorpaMMa, MpsMOYTOJBHUKA, | -3a4eT
KBajJpata, pom0a, Tpaneuny. -MaTeMaTU4eCKUH
q o HccaenoBare  CBOMCTBA  YETBIPEXYTOJIBHUKOB  C | JMKTaHT
eThIPEXYroJILHHU
224 [IOMOIIBIO KOMIIBIOTEPHBIX IPOrPaMM. -UH/IMBUyalIbHbIE
KH Pemate 3amaun Ha TOCTPOECHME, AOKA3aTENbCTBO M | KAPTOUKU
BbIYMCIICHHA. MoaeauMpoBaTh YCIOBHE 3alauyd C | -KOMIIbIOTEPHBIE
[IOMOIIBIO  YEpTEeKa WIM PUCYHKA, MNPOBOAUTH | TPEHAKEPHI
JIOIIOJIHUTENBHBIE IIOCTPOCHUS B XOZE PELICHUS. -TBOPYECKHE
Bbiaeasite Ha yepTeke KOHQUTypaluy, HEOOXOAUMBIC | 3a/laHUS
JUISL TIpOBeJeHHWsT OOOCHOBAaHMM JIOTHUECKHWX MIaroB | -WHAMBHTyajbHAas

peeHusl.
HNuTepnpernpoBaTh  NOIYYEHHBIN
COIIOCTaBJISATh €r0 C YCJIOBHEM 3aJauu.

pe3ynbratr U

JOMAaIIHAA pa60Ta
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MHOTrOyTOJIbHUKH. Breinykneie | Pacmo3naBaTh  MHOTOYTOJBHHUKH, (DOPMYJIHPOBATH | -KOHTPOJIbHAS
MHOroyroinbHukd. CyMMa  yIJIOB | ompeneseHHue u NPUBOAUTH npuMmepsl | pabota
BBIIYKJIOTO MHOTOYTOJIbHMKA. | MHOTOYTOJIbHUKOB. -T€CT
[IpaBusIbHBIE MHOTOYTOJIBHUKH. @DopMyJHPOBATL U JAOKA3BIBATh TEOPEMY O CYMME | -pa3HOYpPOBHEBAs
YTIIOB BBIYKIJIOTO MHOTOYTOJIbHUKA. CaMOCTOSITENIbHAS
HccnenoBaThs cBOMCTBa MHOTOYTOJIFHUKOB C MTOMOIIBIO | paboTa
KOMIIBIOTEPHBIX POTrpaMM. -3a4eT
Pemate 3a1aun Ha 1OKa3aTeNbCTBO M BHIYUCIICHMUS. -MaTeMaTU4eCKUi
MHoroyroJibHu
124 MopenaupoBaTh YCIOBHE 33a1a4M C IOMOIUBIO YepTexka | TUKTaHT
Kn WIn PHUCYHKa, NPOBOAUTH JIOTIOJIHUTEINIbHBIE | ~-MHIUBUAYalIbHbIE
MOCTPOEHUS B XO/I€ PELICHHUS. KapTOYKHU
HNuTepnperupoBarth  NOIYYECHHBIM  pe3ynbTaT U | -KOMIBIOTEPHBIE
COIOCTABJIATH €0 C YCIOBUEM 3a/1auH. TPEHAKEPHI
-TBOpUYECKHE
3aJlaHus
-MHIUBUYaIbHAS
JIOMaIHss paboTa
OxpyxHocTh U Kpyr. Llentp, paauyc, | @opMyanpoBaTh ONpeAeIeHUs MOHITHH, CBA3aHHBIX C | -KOHTPOJIbHAS
mmamerp. [yra, xopma. CekrTop, | OKpY>KHOCTBbIO, LEHTPaJbHOTO M BIIMCAHHOIO YIJIOB, | pabora
cerMeHT. lleHTpanbHBIM, BOHMCAHHBINA | CEKYLIEH W KacaTeIbHOM K OKpPY)XHOCTH, VYIJIOB, | -TE€CT
yToJI, BEJWYMHA BIMCAHHOTO YTIJIA. | CBSI3aHHBIX C OKPYKHOCTBIO. -pa3sHOypOBHEBAas
B3anmuoe pacnonoxenue npsmoid u | PopMyaupoBaTh U J0Ka3bIBATh  TEOPEMBl O | CAMOCTOATENbHAS
OKPY’KHOCTH, JBYX OKPY)XHOCTEH. | BHMCAaHHBIX yIJlaX, yIrilaX, CBA3aHHBIX C OKPYXKHOCTbIO. | paboTa
KacarenbHas u CeKylast Kk | M300paxkaTh, pacno3HaBaTh U ONMCHIBATH B3aHMHOE | -3a4eT
OKPY>KHOCTH, HX CBOMCTBA. PacCIIOJIOKEHUE NPSIMON U OKPYKHOCTH. -MaTeMaTU4YECKUI
OKpYKHOCTD Boucannsie onucanHsle | M3o00paxars u ¢GopMyJMpOBATh OINPEACICHUS BIU- | JUKTAHT
17 4 MHOTOYTOJIbHUKH. OKpYy>KHOCTb, | CAHHBIX M OIMCAaHHBIX  MHOTOYTOJBHHKOB U | -MHIUBUAyalIbHbIE
" BIIMCAaHHas B  TPEYTOJbHUK, U | TPEYTOJbHHUKOB, KapTOYKHU
Kpyr OKpPY>KHOCTB, OMHMCaHHAas  OKOJIO | OKPY’KHOCTH,  BIIMUCAHHOM B  TPEYrONbHHUK, U | -KOMIIBIOTEPHBIE
TpPEYroJbHUKA. OKPYKHOCTH, OIIICAHHOM OKOJIO TPEYTOJIbHUKA. TpEHAKEPHI
Brncanusie omucaHHeie | @OPMYJMPOBaTHL U JAOKa3bIBAaTh TEOPEMBI O | -TBOPYECKHE
OKPYKHOCTH MIPABUJIBHOTO | BIMCAHHOW M OMHMCAHHOW OKPYHOCTSX TPEYTOJIbHUKA U | 3a1aHUs
MHOroyroinbHuka.  @opMynsl  JUIsl | MHOTOYTOJIbHUKA. -MHJUBUYalbHAS
BBIYUCIICHHSI CTOPOHBI MpaBwibHOro | MccaenoBaTh cBoicTBa KOHQUIYpalui, CBSI3aHHBIX € | JoMariHss pabora
MHOI'OYT'OJIbHUKA; paanyca | OKpYXHOCTBIO, C IIOMOIIHI0 KOMITBIOTEPHBIX MTPOTPaMM.
OKPYHOCTH, BIIMCAaHHOMN B | PemmaTe 3amaunm Ha mOCTpOEHME, A0KA3aTelIbCTBO H
IIPABUJIBHBIN MHOTOYTOJIBHHK, | BBIYHCIICHHUS.
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paaMyca  OKpY)KHOCTH, OINHUCaHHOH | MoaeJupoBaTh yCIOBHE 33JaYd C MTOMOIIBIO YepTeka
OKOJIO MIPAaBUJIBHOTO | WU pHUCYHKa, NPOBOJMTH JOIIOJTHUTEJIbHBIE
MHOTOYTOJIbHHKA. MIOCTPOEHUS B XO/I€ PELICHHUS.
BoineasTs Ha uepTeke KOHUrypanuu, HeoOXOIUMBIE
JUId TIPOBEICHUS OOOCHOBAHUI JIOTMYECKHUX IIaroB
peleHus.
HNuTepnpernpoBaTh  NOIYYEHHBI  pe3ynbTaT |
COIOCTABJIATH €0 C YCIOBUEM 3a/1a4H.
IlonsTue o  paBeHctBe  Quryp. | OOBACHATP U MJLUIIOCTPUPOBATH IOHATHS PABEHCTBA | -KOHTPOJbHAS
[Monsitne  aBwkeHus: oceBas u | puryp, nmogodbus. CTpOMTh paBHBIE U CUMMETPHUYHBIE | paboTa
LEHTpalbHas CUMMETpPUH, | GUTYpBI, BBINOJHATH TAPAUICIBHBI TEPEHOC | | -TEeCT
napajjieNbHbIl  [IEPEeHOC, IOBOPOT. | TIOBOPOT. -pa3HOypOBHEBAs
[lorsstne o momobmm ¢uryp u | UccaemoBath CBOICTBA JBWKEHHH C  IOMOIIBIO | CAMOCTOATEIbHAS
TOMOTETHH. KOMIIBIOTEPHBIX IIPOTPAMM. pabora
BbINOJIHATH [IPOEKTHI 110 TEMaM I'€OMETPUIECKUX -3a4eT
I MpeoOpa3oBaHM HA TUIOCKOCTH. -MaTeMaTU4YECKUI
eoMeTpuYecKue
104 JIAKTAHT
npeodpazoBanus MBIy ATTbHbIC
KapTOYKH
-KOMIIBIOTCPHBIC
TpEeHaXKEPHI
-TBOpYECKHE
3aJaHus
-AHAVBUIyaJIbHAA
JoMaluHss pabora
ITocTpoenust ¢ momouplo HUPKYJIsS U | PewmaTh 3a1aun Ha HOCTPOEHHUE C IIOMOIIBIO IUPKYJIS U | -KOHTPOJIbHAS
nuHedikn. OCHOBHBIC 33Jauyd  HA | JTUHEHKH. pabora
MOCTPOEHUE: JieJieHne orpe3ka | HaxoguTh  ycioOBHS ~ CyNIECTBOBaHMA  pEIICHUS, | -TECT
TMI0I10JIaM; TIOCTPOEHHUE YIJIa, PABHOTO | BBIOJHATH IOCTPOEHHE TOYEK, HEOOXOOUMBIX Ui | -pa3sHOYpPOBHEBas
IocTpoenust JaHHOMY; IIOCTPOCHHE TPEYroJbHUKA | MOCTPOCHUSI HICKOMOU (pUTYDBI. caMoOCTOsITENbHAs
C NOMOIUbIO 5q Mo TpeM CTOpoHaMm; TmocTpoeHue | Jloka3bIBaTh, 49TO IIOCTPOEHHAS ¢urypa | pabora
UPKYJIA U MEPIEHANKYISpa K MPSIMOM; | YIOBJIETBOPSET YCIOBHUAM 3akaudl (ONpenensiTb 4KCIO | -3a4eT
JIMHeIHKH MOCTpOCHWE  OWCCEKTPHCHI  YIUIA; | PEHIEHUH 3aaydl NpU KaKAOM BO3MOXHOM BBIOOpE | -MaTeMaTH4eCKUi
JIeJICHUE OTpe3Ka Ha 7 PaBHBIX YaCTEH. | TaHHBIX). JUKTaHT
-AHAVBUIYAJIbHBIE
KapTOUYKH
-KOMIIBIOTCPHBIC
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TpEeHAKEPbI

-TBOpYECKHE
3aJlaHus
-UHUBUYalbHAS
JIOMAITHS paboTa
Hnuna otpeska. [lnuHa nomMaHOW. | OOBSCHATE U MWILTIOCTPHPOBATH IMOHITHE NEPUMETPa | -KOHTPOJIbHAL
IlepumeTp MHOTOYrOJIbHHKA. MHOT'OYTOJIbHHKA. pabota
PacctosHue oT TOukM A0 mpsAMoll. | PopMyJIMPOBATH ONPEACICHUS PACCTOSHUA MEXAY | -TECT
Paccrosiane Mexay mapauIeTbHBIMU | TOYKAMH, OT TOYKH JI0 MPSAMOI, MEXIy MapaijielbHBIMU | -pa3HOYpPOBHEBAs
IMPAMBIMHU. IIPpAMBIMHU. CaMoOCTOATCIIbHasA
JnvHa OKpYXHOCTH, YHCIO T; /JuinHA | POpMYyTHpOBaTh U OOBSCHATH CBOICTBA JUIMHEL, | paboTta
JIyTH OKPY>KHOCTH. TPaIyCHOM MepHI yIJia, TUIOIIAIM. -3a4eT
I'pagycnas mepa yrna, coorBercTBue | POpMYJIHPOBATH COOTBETCTBHE MEXKIY BEIMYMHON | -MaTeMaTH4eCKHi
MCXKOYy BEJIMUMHOMN HEHTPAJILHOTO yIJjla | HCHTPAJIbHOI'O yrijla 1 I[J]I/IHOI\/'I AYTHU OKPYKHOCTH. JUKTAHT
Y JUTUHOW JIYTH OKPYKHOCTH. OO0BsICHATH " WLIIOCTPUPOBATH TIOHSTHSA | -HHIUBUAYaIbHEIE
[MoHsATHE mMJOMmMAAN IUIOCKUX (QUTYp. | PaBHOBEJIHMKHX M PABHOCOCTABICHHBIX (QUTYP. KapTOYKH
PaBHOCOCTaBIIeHHBIE U paBHOBENHKHE | BHIBOOMTH (QOpPMYIBl IUIOMIAZCH MPSIMOYTOJNBHUKA, | -KOMIIBIOTEPHEIE
¢urypsl. Ilmomans npsMOYTroibHHKA. | MapajuieIorpaMMa, TPEYTOJIbHUKA M TPAMEIH, a TAKKe | TPEHAKEPHI
Wsmepenue [Tnomann napajuiesorpaMmma, | GopMmyiry, BRIPaXKAaIOIIyO TUIOMAAb TPEYTOJIbHIKA Yepe3 | ~-TBOPUYECKUE
reOMeTPHHECKHX 364 TpeyrojbHHUKa U Tpamneuuu (OCHOBHBIE | IB€ CTOPOHBI M YTOJ MEXAY HUMH, JJIMHY OKPYKHOCTH, | 3aJaHUA
- (dopmyier). Dopmymbl, BBIpaKAIONINE | TDIOMIANL KPyTa. -UHIUBUIYyaTbHAS

IUIOMIA/lb TPEYrOJbHUKA dYepe3 JBe
CTOPOHBI M YroJl MEXJy HUMH, Yepe3
MepuMeTp W  paguyCc  BIHCAHHOM
OoKpyxHOCTH,  (opmyma  ['epoHa.
[Tmomaae MHoroyronpHuka. [lLnomans
Kpyra u TUIOIIATh CEeKTOpa.
COOTHOLLIEHHE MEXIYy IUIOMAIIMHU
NoJ00HBIX GUTYD.

Haxoauth miomaap MHOTOYTOJbHUKA pa30MeHHeM Ha
TPEYTOJIBHUKHU U YETHIPEXYTOJIbHHUKH.
OO0BSICHAT ¥ MJTIOCTPUPOBATH
TIoMIaet mogoOHbIX QUTyp.

PemiaTs 3a7aun Ha BBIYKCICHHE JIMHEWHBIX BEJIWYUH,
rpajyCHOM Mepbl yIjla U IUIOWAJEH TPEYrOJbHUKOB,
YETHIPEXYTOJbHUKOB UM  MHOTOYTOJIBHUKOB, JJIMHBI
OKPY>KHOCTH M IIIoIIanu Kpyra. Onupasch Ha JaHHbIE
YCJIOBHS 3a7a9¥, HAXOAUTh BO3MOXHOCTH MTPUMEHEHUS
HEOOXOUMBIX (hOPMYII, TPEOOPA3OBHIBATH (YOPMYJIBL.

OTHOIICHUEC

Hcnons3oBatn (dhopmynbl JUIs 000CHOBaHUS
JIOKa3aTeJIbHbIX PACCYKIEHUI B X0O€ pELICHUS.
HNHTepnpernpoBaTh  IOJYYEHHBIH  pe3ynbTar U

COMOCTABJIATD €10 C YCJIOBUEM 3a1avu.

JOMAaIIHAA pa60Ta
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JexapToBEI KOOPJIMHATHI Ha | OOBSICHATH U MILTIOCTPUPOBATH TOHSITHE JACKAPTOBOH | -KOHTPOJIbHAS
IJIOCKOCTU.  YpaBHEHUE  NPSIMOM. | CUCTEMBI KOOPJMHAT. pabora
KoopnuHatel  cepeauHbl  oTpe3ka. | BHIBOOMTH W HMCHOJAb30BaTh (OPMyIBl KOOPAMHAT | -TE€CT
dopmyna paccTOSHUS MEKIY IBYMs | CEpelvHBI OTPE3Ka, PacCTOSHUS MEXIY ABYMs TOUKaMHU | -pa3sHOYpPOBHEBasI
TOYKAaMH  IUIOCKOCTU.  YPaBHEHHUE | IUIOCKOCTH, YPABHEHHS MIPSIMOM U OKPYKHOCTH. CaMOCTOSITEIbHAS
OKPY>KHOCTH BbINOJIHATE NPOEKTHI MO TeMaM HCIHOJIb30BaHMS | pabora
KOODIMHATHOIO METoJa NpU pelleHHHd 3a1ad  Ha | -3a4eT
BBIYUCIICHHS U IOKA3aTEIbCTBA -MaTeMaTH4YeCKUI
Koopannarsl 11y JIMKTaHT
-UH/IUBU1yaJIbHBIE
KapTOYKH
-KOMIIBIOTEPHBIE
TpEeHaKePbI
-TBOpYECKHE
3aJaHus
-MHAUBHUIYyaJIbHAs
JIOMaIHss paboTa
Bekrop. Koopmunatelr BekTOopa Ha | @OpMYJHMPOBATH ONpENCICHUS M WUIIOCTPUPOBATH | -KOHTPOJIbHAS
IocKocTH. [InnHa (MOMyNb) BEKTOpA. | MOHSATHS ~ BEKTOpa, JUIMHBI  (MOAYNsl)  BEKTOpa, | paborta
PaBeHCTBO BEKTOPOB. YTOJN MEXIy | KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB. -TeCT
BEKTOPaMH. Onepannu  Hal | BeIMMCAATH JJTMHY H KOOPIUHATHI BEKTOPA. -pa3HOypOBHEBAs
BEKTOpaMH: yMHOKEHHE BekTopa Ha | HaxoauTh yron Mexay BEKTOpaMH. CaMOCTOSITeIbHAs
YHCIIO,  CJIOXCHUE, CKaJIIpHOE | BBINOJIHATH onepanuy Hajl BEKTOPAMHU. pabora
MpOU3BEJICHHE BbINOJIHATE TIPOEKTHI 1O TEMaM HCIHOJb30BaHUS | -3a4eT
BEKTOPDHOTO  METOJla TIpM  pEelIeHWH 3aJad  Ha | -MaTeMaTHYeCKHi
BexTopsl 124 BBIYUCIICHHUA U JI0KA3aTEIbCTBA JTIUKTAHT
-UH/IUBU1yAJIbHBIE
KapTOYKH
-KOMIIBIOTEPHBIE
TpeHaKepbl
-TBOpYECKHE
3aJaHus
-MHAMBHIYaJIbHAs

JIoOManiHsist pabora
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7. Onucanue y‘l@ﬁHO-MeTOIlH‘IeCKOFO N MAaTCPUAIBHO-TEXHUYIECCKOI'O o0ecneueHus 06p330B3TeJILHOFO nmpoimecca

OcHauenue nporecca 00y4eHus: MaTeMaTHKe o0ecrieunBaeTcsi OMOIMOTEUHBIM (POHIOM, IEUATHBIMM ITOCOOUAMH, a TaKkKe HH(POPMALIMOHHO-
KOMMYHUKAaTHBHBIMH ~ CPEJICTBAMM, HSKPAHHO-3BYKOBBIMHU  INPHOOpaMH, TEXHUYECKHMMU CpeACTBaMU  OOydeHUs, Yy4eOHO-TPaKTUYECKUM

000pyTI0BaHUEM.
bubanoreunblii o
HopmaTuBHbBIE JOKYMEHTBI

1. ®epepanbHbIi TOCYJapPCTBEHHBII 00pa30BaTeNbHBIN CTAHIAPT OCHOBHOT'O OOIIET0 00pa30BaHUsI.

2. IIpumepHbie mporpaMMbl OCHOBHOTO 00miero oOpa3oBanusi. Matemartuka. (Ctanmaptsl Broporo nmokosienus). — M.: [Ipocsemenue. 2012.

3. dopmupoBaHHE YHUBEPCAIbHBIX Y4eOHBIX IeHCTBUI B OcHOBHOU mikoie. Cucrema 3amanuii / A. I'. Acmonos, O. A. Kapabanosa. — M.:
IIpocsemnienue. 2010.

YueOHO-MeTOAUYECKOe o0ecTieyeHe N0 MaTeMaTuKe s 5 — 9 ki1accoB

1. A.T. Mep3anak. MatemaTtuka: 5 ki1.: y4eOHUK 1Jis1 0011e00pa3oBaTenbHbIX yupexaeHuit / A. I'. Mep3nsk, B. b. Tlononckuit, M. C. Skup.
— M.: Benrana-I'pag, 2015.

2. A.T. Mep3msk. [lunakTraueckue mMatepualibl o mMatemaruke s 5 kmacca / A. I'. Mepsnsk, B. b. Tlomonckuit, M. C. fAxup. — M.:
Benrana-I'pad, 2015.

3. A.T. Mep3msak. Pabouas terpans mo marematuke st 5 kinacca / A. I'. Mepansk, B. b. Tlononckwmii, M. C. Skup. — M.: Benrana-I'pad,
2015.

4. A.T. Mepzmsak. Marematuka. Metonuka oOydenus. 5 knacc. Pabouast rerpaap yuurtens / A. I'. Mep3mnsk, B. b. [Tononckuit, M. C. SAxup.
— M.: Benrana-I'pag, 2015.

5. A.T. Mepznsak. Marematuka: 6 ki1.: yaeOHUK 17151 o01ieo0pa3oBarenbHbIx yupexaenuit / A. I'. Mepansk, B. b. Ilononckuit, M. C. Sxkup.
— M.: Benrana-I'pag, 2015.

6. Teomerpus: 7 kiacc: y4eOHHK I ydanuxcs o0meoopazoBaTebHbIX yupexacauii/ A.I'. Mepansk, B.B. Tlomonckuit, M.C. Axup. — M.
: Benrana-I'pad, 2015.

7. Teomerpusi: 7 Kjacc: TUIAKTUYECKHAE MaTepHAIIbl: COOPHUK 3a/1a4 U KOHTPOJbHBIX padot/ A.I'. Mepsmnsk, B.b. [Tononckuit, M.C. Axup.
— M. : Benrana-I'pag, 2015.

8. Teomerpus: 7 xiacc: paboune terpamu Nel,2/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. fAxkup. — M. : Benrana-I'pag, 2015.

9. Teomerpus: 7 kiacc: meronuueckoe nocooue/ E.B. bynko, A.I'. Mepznsk, B.b. [Tononckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2015.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

I'eomerpust: 8 kimace: yueOHUK U1 yyamuxcs oomeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepsnsik, B.b. [Tononckuit, M.C. Sxup. — M.
: Benrana-I'pad, 2015.

I'eomerpust: 8 Kilacc: AUJAKTHUECKUE MaTepHajbl: COOPHMK 3a7ay U KOHTPOJIbHBIX padot / A.I'. Mep3snsk, B.b. Ilononckuii, M.C. Skup.
— M. : Benrana-I'pad, 2015.

I'eomerpust: 8 kiacc: paboune terpamu Nel,2/ A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup. — M. : Benrana-I'pag, 2015.

I'eomerpus: 8 kiacc: meroauueckoe nmocooue/E.B. bymko, A.I'. Mepsnsik, B.b. [Tononckuii, M.C. Slkup. — M. : Benrana-I"pad, 2015.
I'eomerpust: 9 knacce: yueOHUK U1 ydamumxcs oomeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepsnsk, B.b. [Tononckuit, M.C. fxup. — M.
: Benrana-I'pad, 2015.

I'eomerpust: 9 kiace : AUIAKTUYECKUE MaTepHalibl: COOPHUK 3aa4 U KOHTPOJIbHBIX padoT/ A.I'. Mepamsk, B.b. [lononckwuii, M.C. Skup.
— M. : Benrana-I'pad, 2015.

I'eomerpus: 9 xnacc: paboune terpamu Ne 1, 2/ A.T'. Mep3nsk, B.b. Ilononckuii, M.C. SIkup. — M. : Benrana-I'pad, 2015.

I'eometpus: 9 xnacc: meroauueckoe nocodue/E.B. byuiko, A.I'. Mepansik, B.b. [Tononckuit, M.C. Sxup. — M. : Bentana-I'pad, 2015.

A. T. Mep3msik. Anrebpa: 7 KiI.: yaeOHUK 111 001eoopazoBaTesbHbIX yupexkaeHuit / A. I'. Mepsnsik, B. b. ITononckuii, M. C. Skup. —
M.: Benrana-I'pad, 2015.

A. T. Mep3msik. Anrebpa: 8 KiI.: yaeOHUK 111 001eodpazoBaTesbHbIX yupexkaeHuit / A. I'. Mepsnsik, B. b. ITononckuii, M. C. Skup. —
M.: Benrana-I'pad, 2015.

A. T. Mep3msik. Anrebpa: 9 ki1.: yaeOHUK a1 o01eodpazoBaTesbHbIX yupexkaeHuit / A. I'. Mepsnsik, B. b. ITononckuii, M. C. Skup. —
M.: Benrana-I'pag, 2015.

A. T'. Mep3nsk. Junakruueckue matepuaisl 1o anredpe st 7 kinacca / A. I'. Mepsnsk, B. B. [Tononckuit, M. C. Sxup. — M.: Benrana-
I'pad, 2015.

A. T'. Mep3nsk. Junakrruueckue Matepuaisl 1o anredpe st 8 kinacca / A. I'. Mepsnsk, B. b. Tlononckuii, M. C. Sxup. — M.: Benrana-
I'pad, 2015.

A. T'. Mep3nsk. Junaktuueckue Matepuaisl 1o anredpe st 9 kimacca / A. I'. Mepsnsk, B. B. [Tononckuit, M. C. fkup. — M.: Benrana-
I'pad, 2015.

Cl'lpaBO‘lele l'lOCOﬁl/lﬂ, HAYYHO-IIONMYJIIpHasA 1 UCTOPHUYECKAas JIuTEparypa

1. DIk nonenusa oA gerei. Maremarnka. Tom 11. — M.: ABanTa+, 2003.

2. JIesutac I'. I'. Hectannaptasble 3agaun no mareMmatuke. — M.: MJIEKCA, 2007.

4. I'apunona T. JI. 3annmarensHas matematuka. 5-11 knacc. — Bonrorpan: Yuurens, 2008.

5. ®@apkoB A. B. Marematuueckue onuMmuasl B mkose. 5-11 kmace. — M.: Aiipuc-nipecc, 2005.

6. lenman Y. f1., Bunenkun H. 5. 3a ctpanunamu yueOHuka mareMatuku. 5-6 kiacc. — M.: [Ipocemenue, 2004.
7. baspun U.N., ®pubyc E.A. Crapunssie 3anaun. — M.: [Ipocsemenue, 1994.
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OO0pa3zoBaTe/ibHbIE 3JIEKTPOHHbIE PeCypChl

http://www.school.edu.ru/ -Poccuiickuii 001ieo0pa3oBaTenbHbIN MOpTa
http://www.1september.ru/ru/ - razera «IlepBoe ceHTIOPsI»

http://all.edu.ru/ - Bce o6pa3zoBanue MuTepHera

http://www.informika.ru/ - TocymapcTBeHHBI  HAy4YHO-HCCIIEAOBATEIbCKMIM  HMHCTHTYT  HMH(MOPMAIIMOHHBIX  TEXHOJIOTHH |
TEJIEKOMMYHUKALUI

http://www.ed.gov.ru/ - CaiiTbl - METOUYECKUE KOMTUIIKH

http://uztest.ru/ - Tectbl, KOHCIIEKTHI, pedepaThl M0 MaTEMAaTHUKE

http://4ege.ru/ - ET'D nopran

http://www.kokch.kts.ru/cdo/ - TectupoBanue online: 5 - 11 kiaccer

. http://teacher.fio.ru/ - Ilemarormueckas macTepckas

10 http://edu.secna.ru/main/ - HoBbie TexHOJIOTUH B 00pa30BaHUM
11.http://www.uic.ssu.samara.ru/~nauka/ - IlyreBogurens «B Mupe HayKn» AJIs1 00yYarOIIUXCs
12.http://mega.km.ru/ - Merasuuukioneaus Kupuna u Medonus
13.http://www.encyclopedia.ru/ - caiiTel « DHIMKIOMEIMIA SHIIUKIOIEIMI

NS

© N o U

IleuaTHbIe mocoOus

L4 Ta6J'II/H_[LI 10 MaTeMaTHKe IJIsd 5 — 9 KJIaCCOB, B KOTOPBIX MPCACTABIICHBI IIpABUJIa JEHUCTBHUI C YucjiIaMH, Ta6J'II/II_U>I MCTPHUYCCKUX MCEDP,
OCHOBHBIC CBCACHUA O IINIOCKUX U NPOCTPAHCTBCHHBIX I'€OMCTPHUICCKUX (I)I/Il"yan, OCHOBHBIC MATEMATHYCCKHEC (I)OpMyJIBI, COOTHOIIICHMHA,
3aKOHBI.

L4 HOpreTH BBIJAIOIIMXCS AeITelIel MaTeMaTHKH.

NudopmanuoHHbIe CpeACTBA

e MynbTuMenuitHple 00ydYaroIue MporpaMMbl W 3JEKTPOHHBIE YdeOHblE M3JaHMSI 1O OCHOBHBIM paszfiellaM Kypca MaTeMaTHKH,
OpUEHTHPOBAaHHBIE HA CHUCTEMY IUCTAHIIMOHHOTO OOydeHHs OO0 MMEIoIIMe MPOOJIEeMHO-TEMAaTUYECKUH XapakTep U O0ecrneuynBaroT
JIOTIOJIHUTENBbHBIE YCIOBHS JUUIsl U3yYEHUS OTAENIBHBIX TEM U pa3aenoB Crtanaapra.

e DiekTpoHHas 6a3a JAHHBIX JJIS CO3JAAHUS TEMATUYECKUX M UTOTOBBIX Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX M MPOBEPOUYHBIX MaTEpHUAJIOB
JUIs OpraHu3any (GpPOHTaIbHOW M MHAUBUAYAIbHON pabOThL. DTH MOCOOMS MPEAOCTABISIIOT TEXHUUYECKYI0 BO3MOXHOCTH MOCTPOEHUS
CHCTEMBI TEKYIIETO U UTOTOBOTO KOHTPOJISl YPOBHS IMOATOTOBKU YYaIIUXCs (B TOM 4KCiIe B (POpME TECTOBOTO KOHTPOJIS).
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JKPaHHO- 3BYKOBbIe I0COOHS
e  Buneo¢punbMbl 06 HCTOPUN PA3BUTHS MATEMATHKH, MAaTEMaTHUECKUX UCH U METOJIOB.

TexHun4veckue cpeacrBa o0ydeHust
e  MynbTUMEAUNHHBINA IPOEKTOP.

Y4eOHO-TpaKTHUYECKOE 000PY10BaHUE

o Kommrext IIepTé)I(H]EJX HHCTPYMCHTOB.
o KomriekTsl T COMCTPHYCCKUX TCII.

8. HHaHpreMble pe3yabTaTbl UI3YUYCHUS MIPpEAMETA «MaTemMaTuKa»

.JII/I‘IHOCTHLIC, MeETAlIPpEeAMETHBIC U IPEAMETHBIC PE3YJAbTAThI

JInyHOCTHBIE Pe3yabTaThl H3yYeHHs TpeaMeTa «MaremaTuka» (B BHIE CICIYIONIMX Y4eOHBIX KypcoB: 5—6 kiacc — «MaremaTtukay, 7-9
knacc — «Anredpa» u «['eoMeTpusi») SBISIFOTCS CIEAYIONINE KayecTBa:

®  HE3aBUCUMOCTb M KPUTUYHOCTH MBILIJICHUS;

®  BOJII U HACTOMYUBOCTD B JIOCTHKEHUH LIEIIH.

CpencTBoM AOCTUKEHUS 3TUX PE3YJIbTATOB SBISETCS:

e cucrema 33JaHui yuUeOHUKOB;

® TIpE/CTaBIICHHAs B yYEOHUKAX B SBHOM BHJIE OpPTaHM3AIMs MaTepuaa 1o MpuHIUIY MUHIMAKCa;

®  HCMOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTHI, OPHUEHTHPOBAHHBIX HA PA3BUTHE CAMOCTOSTEIBHOCTH M KPUTUYHOCTH MBIILUICHHUS:

TEXHOJIOTHS TPOOJIEMHOTO TUAJIOTa, TEXHOJIOTHSI MPOAYKTHBHOTO YTCHHS, TEXHOJIOTHUSI OIICHUBAHUS.

MeTtanpeameTHslie pe3yabTaThl H3y4eHUs Kypca «MaTemaTuka» sSBISIOTCS:

e [epBOHAYAIbHBIC MPEACTABICHUS 00 HIEAX UM O METOAAaX MaTeMaTHKU KaK YHHMBEPCAJIbHOM SI3bIKE HAYKH WU TEXHHMKH, CPEICTBE
MOZECIIMPOBAHUS SBJICHUN U IIPOLIECCOB;

e  yMEHHE BHJETh MaTeMaTHUECKYIO 3a]jauy B KOHTEKCTe MPOOJIEMHON CUTYallMU B APYTUX TUCHUILUIMHAX, B OKPYXKAIOIIEeH KU3HH;

®  yMEHHME HaXOAWUTb B PA3JIMYHBIX UCTOYHHKAX HH(DOPMALINIO, HEOOXOAUMYIO JUISl pELIeHHUs] MaTeMaTUYeCKUX Mpo0JeM, NpeCTaBIsTh €€ B
MOHATHON (hopMe, MPUHUMATh PEIICHNUE B YCIOBUSIX HEMOIHON U U30bITOYHON, TOUHON U BEPOSTHOCTHOM MH(OpManny;

e yMEHHE IMOHMMATh W WCIHOJb30BaThb MaTeMaTHYECKHE CpPEACTBA HAIIAIHOCTH (TpaduKH, AMarpaMMbl, TaOJHMIBI, CXEMBI) I
WJUTFOCTPALUK, UHTEPIIPETAlUU, apryMEHTalUU;
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L4 YMCHHC BbIABUI'aTb THIIOTC3bI [TPU PCIHICHUN y‘-IC6HBIX 3ajJa4, IOHUMAaThb HGO6XOI[I/IMOCTL HX IIPOBCPKHU,

° YMCEHUEC ITPUMEHATh UHAYKTUBHBIC U ICAYKTHBHBIC CIIOCOOBI paccyn(neHHﬁ, BUJCTH PA3JIMYHEBIC CTPATEIr pCIICHUA 3a1a4;

° IMOHUMAHUC CYIIIHOCTHU aJITOPUTMHYCCKUX HpeI[HI/IcaHI/Iﬁ U YMCHHUEC HeﬁCTBOBaTB B COOTBETCTBUH C IIPEAIIOKCHHBIM aJITOPUTMOM;
° YMEHHUE CaMOCTOATEIIBHO CTaBUTh LCIIH, BBI6I/IpaTB M CO3J1aBaTh aAJITOPUTMBI IJId PCIICHUA y‘le6HBIX MaTEeMaTUYCCKUX HpO6JICM;
° YMCHUC IINIAHUPOBATH U OCYHICCTBJIATE ACATCIbHOCTD, HAIIPABJICHHYIO Ha PCIHICHUEC 3a4a4 UCCIICA0BATCIILCKOIo XapaKTepa.

Hpe)lMeTHbIe pe3yJbTaThbl U3YUCHUA MTPCAMETA «Maremartuka

5 KJ1ace 6 kJacc
Hcnonvzo6ams pU pelLICHUN MaTeMaTHYECKHUX 3a7ad, UX 000CHOBaHUM U | Mcnonv306amsy MPU PEIIEHUH MaTeMaTHYECKHUX 3a]ad, X 0OOCHOBaHMU M MPOBEPKE
IIPOBEPKE HaWJICHHOTO pelenus 3HAHUE! Ha3BaHUU U | HAWJEHHOTO pEUICHUs 3HAHUE O:

MOCIIEI0BATEIEHOCTHA YUCENl B HaTypainbHOM psimy B mpexaenax 1 000 000
(c kakoro dYWcia HAYMHACTCS OJTOT pAl, Kak oOpasyercs Kaxioe
CIIEAYIONIEE YMCIIO B 3TOM Psy); Kak oOpaszyercsi Kaxias Clemyromas
cu€THas SIUHUIIA,

- Ha3BaHMS U M1OCIIEI0BATENbHOCTD Pa3psiIOB B 3aIMCH YUCIIA;

- HAa3BaHUS U MMOCIIEIOBATEIBHOCTh TIEPBBIX TPEX KIIACCOB;

-CKOJIBKO pa3psiIOB COJEPIKUTCS B KaXKIOM KJlacce;

-COOTHOIIEHHE MEXIy pa3psaaMH; CKOJBKO EIWHMIl KaXIOro Kiacca
COJEPXKUTCS B 3aIIMCH YHCIIA;

-KaK yCTpOCHa IMO3MIMOHHAS JECATHYHAS CHCTEMa CUMCIICHUS; eIMHHIIbI
M3MEpeHUs] BENIMYMH (JJIMHA, Macca, BpeMs, IUIOIMIAJAb), COOTHOIICHUS
MEXIy HUMU;

-QyHKIIMOHATBHON CBSI3M MEXJy TPYIIaMH BENMYMH (LIeHa, KOJIUYECTBO,
CTOUMOCTB; CKOpPOCTh, BPEMs, PACCTOSHHE; MPOU3BOJUTENHLHOCT TPYIa,
BpeMsi paboThL, paboTa).

Buvinonnames yctaple Bbramcnenus (B mpexenax 1 000 000) B cmywasx,
CBOJMIMBIX K BhIUHCIICHHsM B mipesenax 100, v muchMeHHbIe BHIYUCICHUSI
B OCTQJIBHBIX CIIy4asix; BBIIOJIHATH IPOBEPKY MPABUIBLHOCTH BBIYHCICHUH;
8binonHAmMs yMHOXKeHue u neneHue ¢ 1 000; gwiuuciames 3HaYEHUS
YHCJIOBBIX BBIPOKEHUH, coliepxamux 3—4 nelcTBus co ckoOkamu u 0e3
HUX; PpAcKiadvbléams HATYPAIBHOE YHUCIO HA TPOCThIE MHOXKHTEIN;
HaxoOums HANOOJIBIINIA OOIUI JIENUTENh U HAaMEHbIIIee 00IIee KpaTHOE
HECKOJIbKHMX YUCET,

- pewamb TIPOCTHIE W COCTaBHBIE TEKCTOBBIC 3a]1auu;
MHOXECTBO  BCEBO3MOXKHBIX  PE3YyJIbTAaTOB  (HMCXONOB)

BbINUCHIBAMD
MPOCTEUIINX

ImpaBWjiaxX BbIIIOJIHCHUA onepaumﬁ Had palyuOHAILHBIMU YHCIIAMU,

JECSTUYHBIX OpoOsX U MpaBuiiax ACHCTBUN C HUMH;

OTHOIIEHUAX U MPONOPLUSIX; OCHOBHOM CBOMCTBE IPOMOPLIHH;

NPSAMOI U 00paTHON NMPOTOPIIMOHATILHBIX 3aBUCHMOCTSIX, M UX CBOWCTBAX;
IIPOLICHTAX;

LEJIBIX U APOOHBIX OTPULATEIbHBIX YNCIIAX; PALMOHAIBHBIX YHCIIAX;

[IpaBUJIE CPABHEHMSI PALlMOHAJIBHBIX YUCET,;

CBOMCTBAx

onepanui

cpasHusamy AECATUIHBIE IPOOH;

6bINOIHSIMb OTICPAITUHU HAJ[ IECATUUHBIMH APOOSIMU;

npeobpazoeviéams NECITUIHYIO Ipo0b B OOBIKHOBEHHYIO H HA000POT;

OKpyenisimb TeNble YUCIa U IECITUIHBIE APOOH;

HaxoOumu NPUOIDKEHHBIC 3HAYCHUS BEJIMUUH C HEJOCTATKOM U U30BITKOM;
6bINOIHAMb TIPUOIMIKEHHBIC BEIUMCIICHUS U OLICHKY YMCIIOBOT'O BBIPAKCHUS;
Oefiums 9UCIO B TaHHOM OTHOIIICHUH;

HaxoOumv HEN3BECTHBIN WIIEH MPOIIOPIINH;

HaxoOums JAaHHOE KOJMYECTBO IPOIIEHTOB OT YHCIAa M YHCIO IO W3BECTHOMY

KOJNYCCTBY NPOILICHTOB OT HETO;

H(DCO()MI’I/!b, CKOJIBKO IMPOUCHTOB OAHO YUCJIO COCTABJISICT OT APYTOTO,

yeeaudusams 1 YMEHbIIATH YK CJIO HA JaHHOC KOJIMYCCTBO ITPOLCHTOB;

pewamsv TEKCTOBBIC 3a/Ia4M HAa OTHOWICHUWA, IIPOIMOPIHN U IIPOLCHTHI,

cpasrHueansd IBa PAallMOHAJIBHBIX YUCIIA,

6blNOJIHAMb ONCpalyu Had paluOHAJIbHBIMU 4YHWCIaMH, HCIIOJIb30BaTh CBOMCTBA

onepaunyi sl yIpoIleHHs] BEIUUCIICHUH;

pewamos KOM6I/IHaTOpHLIe 3aJa4y C IOMOUILIO ITpaBUJjla YMHOXCHUS,
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CIIy4allHBIX ~OKCIIEPUMEHTOB;, HAXOOUMb
CITy9aliHBIX COOBITHIA;

- pewams yMOOHBIM IS ceOs CrocoOOM (B TOM YHCIE U C TOMOIIBIO
Tabmui 1 rpadoB) KOMOMHATOPHBIC 3a/ay: HA TMEPECTAaHOBKY U3 TPEX
JJIEMEHTOB, TMPABHJIO MPOM3BEICHUs, YCTAHOBJICHWUE YHWCIIA TMap Ha
MHOYXECTBE U3 3—5 DJIEMEHTOB;

- pewams yMOOHBIM I ceOs crtocoOOM (B TOM YHCIE U C TOMOIIBIO
Tabmui ¥ rpadoB) JOTHMUYSCKUE 3aJayM, COJEpKallue He Oosee Tpex
BBICKA3bIBaHMIA,

- yumams WHPOPMALUIO, 3aAMHCAHHYI0 C TIOMOLIbIO JIMHEHHBIX,
CTOJIOYATBIX W KPYTOBBIX JHArpaMM; Cmpoums NPOCTCUIINE JTUHECHHEIC,
CTOJIOYATHIC M KPYTOBBIC TUATPAMMBI;

- HaxoOumb PEIICHHS <(OKU3HCHHBIX» (KOMIIETCHTHOCTHBIX) 3a1ad, B
KOTOPBIX HCIHOJB3YIOTCS MaTeMaTHYeCKHe CpElCTBa; - C030a6amb
MPOAYKT (pe3ysibTaT MPOCKTHOW JICATENbHOCTH), JUIS HW3ydYeHHsS |
OIMCAHUsI KOTOPOT'O MCIIOIh3YIOTCSl MATEMATHUECKUE CPEJICTBA.

BCPOATHOCTHU HpOCTCI‘/'IHII/IX

- HaxoO0umv BEPOSTHOCTHU MPOCTEHIINX CITyYaHBIX COOBITH;
- pewiams NPOCTEHIINE 3a1a4d Ha OCEBYIO U LIEHTPAIBHYI0 CUMMETPHUIO;

- peuiamo HpOCTCﬁHIHe 3aJa4d Ha pas3spe3aHruC MU COCTABJIICHUC TI'COMCETPHUYCCKHUX

buryp;

- HaxoO0umv PEUIeHHA <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX

HCIIOJIb3YIOTCA MaTEMAaTHICCKHUE CPEACTBA,

- coz0aéams TPOAYKT (pe3yabTaT MPOCKTHOW JEATENLHOCTH), JJIS W3YYCHUS H

OIMUCAaHUA KOTOPOTO UCTIOJIB3YIOTCA MAaTCMATHICCKHUEC CPEACTBA.
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7 kaacc (aaredpa)

7 knacc (reomMeTpus)

Hcnonvzoeams pu pelieHUN MaTEMAaTUICCKUX 3a/1a4, X 000CHOBaHUHU U
MPOBEPKE HANIEHHOIO PELICHUS 3HAHUE O:

- HaTypajbHBIX, LETBIX, paluOHAIBHBIX,
JIEHCTBUTEIBHBIX YHCIIAX;

- CTENIEHU C HATypalbHbIMU [IOKA3aTEIIMU U UX CBOMCTBAX;

- OJHOWICHAX W IPABWIAX JACUCTBUI C HUMU;

- MHOTOUYJICHaX U MpaBWIax ACUCTBUI C HUMU,

- (hopMynax COKpamEéHHOTO YMHOKEHHUS;

- TOXJAECTBAaX; METOAAX JOKA3aTEIbCTBA TOXKICCTB;

- JINHEHBIX YPaBHEHUX C OJIHOM HEU3BECTHOM M METO/IAX UX PEILICHUS;

- CcHUCTEeMax JBYX JUHEHHBIX YpaBHEHHUW C JIByMs HEU3BECTHBIMU U
METOAAX UX PELICHMUS.

- Buinoaname nefcTBUA ¢ ONHOWICHAMH U MHOTOWJICHAMU;

- y3Hasamv B BBIpAXCHUIX (OPMYJIBI COKPAIIEHHOTO YMHOXXCHUS W
MPUMEHSATD UX;

-pAcK1adbléams MHOTOUJICHBI HA MHOKUTEIIH;

- GLINOJHAMb TOXJCCTBCHHBIC MPEOOPa30BaHUS IENBIX ANTeOpandecKux
BBIPAKCHMUI;

- JoKa3vleamys TIPOCTEHUIIINE TOXKIECTBA;

- HAX0O0umMb YUCIIO COYETAHUI U YUCIIO Pa3MEIICHU;

- pewiams JIMHEMHBIE YPABHEHUS C OJHON HEU3BECTHOM;

- pewiamb CUCTEMBI IBYX JIMHEUHBIX YPABHEHUH C JABYMS HEH3BECTHBIMU
METOJIOM ITOJICTAHOBKH M METOJIOM aTreOpanvecKoro CII0KEHUS;

- pewiams TEKCTOBBIE 33Jaud C IIOMOIIBIO JIMHEWHBIX YpPaBHEHHH U
CUCTEM;

- HaxoOoums PEUIEHHs (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]a4, B
KOTOPBIX UCHOJIb3YIOTCSI MaTEMAaTUUECKUE CPEACTBA;

- co30aeamyb TIPOAYKT (PEe3yNbTaT TPOEKTHOW MEATeTHHOCTH), IS
W3y4YECHHUs] W ONMCAHUA KOTOPOTO WCIIOJB3YIOTCA MaTEeMaTHYECKUE
CPEICTBA.

HAppalMOHATHHBIX,

Hcnonvszoeams npu pellieHMH MaTeMaTU4YeCKUX 3a7ad, UX 00OCHOBAaHWH U MPOBEPKE
HalICHHOT' O PEIIeHUs 3HaHUE O:

- OCHOBHBIX T€OMETPHUYECKUX TMOHATHUAK: TOUYKA, MpsAMasi, IIOCKOCTh, JIy4, OTPE3OK,
JIOMaHasi, MHOTOyTOJIbHUK;

- OTIpeieTIeHUH yTI1a, OUCCEKTPHUCHI YT, CMEKHBIX M BEPTHUKAIBHBIX yTIIOB;

- CBOICTBAaX CMEKHBIX M BEPTHKAIBHBIX YTJIOB;

- ONpeleNiCHMH paBeHCTBA TE€OMETPUYECKHX (QUTyp;
TPEYTrOJIbHHUKOB;

- TEOMETPUIECKHAX MECTaX TOUYEK; OMCCEKTPHUCE YIJla U CEPETUHHOM TEPIICHINKYIISpE
K OTpe3Ky Kak FeOMETPUYECKUX MECTaX TOYEK;

- OHIpCACICHUHU IapaJUICIbHBIX IIPAMBIX; IMNPU3HAKaAX H CBOMCTBax napajiCIbHbIX
MPSIMBIX;

- aKCHOMeE TMapalljIeIbHOCTH U €€ KPaTKOW UCTOPHH;

- (hopMyIie CyMMBI YTTIOB TPEYTOJIbHHUKA;

- OTIpeieTIEHUH U CBOMCTBAX CpeHEH JINHUU TPEYTOJIBHIKA;

- reopeme Daneca.

- [Ipumensaims CBOMCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB IPU PELICHUH 3a]a4;

- Haxooums B KOHKPETHBIX CUTyallUsIX pPaBHBIC TPCYTrOJIbHUKH M OOKa3biBaTb HUX
PaBEHCTBO;

- ycmanasaueams NapajuIeIbHOCTh MPSAMBIX U NMPUMEHATh CBONCTBA MapauIeIbHBIX
MPSIMBIX;

- NPUMEHAMb TEOPEMY O CYMME YTJIOB TPEYTOJIbHHKA,

- UCNOIL308aMb TEOPEMY O CpellHed JTUHHH TPEyrojibHHKa U Teopemy (Darneca mpu
pEelIeHnH 33/1a4;

- HaxoOump PpelIeHHs <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX
WCTIONB3YIOTCS MaTeMaTHIECKUE CPEICTBA;

- coz0aéams TIPOAYKT (pe3yJbTaT TMPOEKTHON MAESTEIbHOCTH), UIA H3YYCHHS H
OTHCaHUs KOTOPOTO MCIIONIB3YIOTCS MATEMAaTHYECKHE CPEICTBA.

IMpu3HaKkax pPaBCHCTBa
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8 ku1acc (anreodpa)

8 ku1acc (reomerpus)

Hcnonvzoeams Ipy pellieHNH MaTeMaTHUECKUX 3a7a4, UX 000CHOBaHUH H
IIPOBEPKE HAWJCHHOIO PEIIEHHsI 3HAHUE O:

- anrebpandeckoit 1poOr; OCHOBHOM CBOKCTBE ApOOH;

- IpaBUJIax JEHCTBU ¢ anreOpandecKuMu APOOsIMH;

- CTETICHSIX C LIENBIMH MIOKa3aTeNIIMU U MX CBOMCTBAX;

-CTaHJIapPTHOM BHJIE YHUCIIA,;

- pynxmsx y = kx+b , y = x*, y = k/ X , ux cBoiicTBax u rpaduKax;

- IOHATHH KBaJPAaTHOTO KOPHS M apU(hMETHUECKOIr0 KBaIPaTHOI'O KOPHS;

- CBOMCTBaxX apu(PMETUICCKUX KBAJPATHBIX KOPHEH;

- pyskimu Y =V X , e cBoicTBaX U rpaduKe;

- (hopMyIie AJist KOpHEH KBaJpaTHOTO YpaBHEHMUS,

- TeopeMe Buera 11st mprBeA€HHOTO 1 00IIEro KBaAPaTHOI'O YPaBHEHMUS,

- OCHOBHBIX METO/IaX PEILICHNS LIeIbIX PALMOHANBHBIX YPAaBHEHUN: METOIE
pas3NoKeHHsI HAa MHOYKUTEJIH U METOJIe 3aMEHbl HEU3BECTHOIA;

- METO/I€ PeLIeHUs TPOOHBIX PALllMOHANIBHBIX YPAaBHEHHUH;

- OCHOBHBIX METOJIaX PELICHUs CUCTEM PALlOHATIbHBIX YPAaBHEHHH.

- Coxkpawamyp anredpanveckue apoou;

- 8bINOAHAMb APUPMETHICCKUE ISHCTBUS C AreOpandecKUMH APOOSIMH;

- UCNOIb306amMb CBOICTBA CTENEHEW C ILEJIbIMH [OKa3aTelsIMU IpU
peleHnH 3a/1a4;

- 3anUCbIGAMb YUCIIA B CTAHJIAPTHOM BH/IE;

- 8bINOAHAMbL  TOXKIECTBEHHBIE  NPEOOpa3OBaHUS
BBIPAXKCHHUI;

- cmpoums tpaduku GyHKImiA Y = kKx+b , y = Xx* , y = k/ X, 1 ucnons3oBath
HX CBOMCTBA IPY PELLICHUN 33/1a4;

- gbIuUCaAmMb apuhMEeTHIeCKre KBAIPaTHBIE KOPHHU;

- npumeHsmb CBOWCTBA apU(PMETHUYECKUX KBaAPaTHBIX KOPHEH NpHU
peleHnH 3a/1a4;

- cmpoums rpaduk GyHKIEEA Y = VX H HCIIOIB30BATh €ro CBOHCTBA HpPH
peleHnn 3a/1a4;

- peuiamsb KBAJIpaTHBIC YPaBHEHMUSI,

- npumeHaAmMs TeopeMy Buera npu perieHun 3anay;

- pewiamy UeEINble palMOHAJbHBIC YPaBHEHHUS METOAOM Pa3JIOXKEHHUS Ha
MHOXHTEN U METOZIOM 3aMEHbl HEM3BECTHOM;

- peuwiamsb OpoOHBIE YPaBHEHHUS;

- peuiams CUCTEMBI PALlMOHAJIBHBIX YPaBHEHHUII;

panrOHAJIbHBIX

Hcnonvzoeams pu pellieHMH MaTeMaTHYeCKHUX 3ajad, UX 000CHOBAaHUHU U MPOBEPKE
HalJICHHOT O PEIIeHUs 3HaHUE O:

- ONpPENENICHWH TMapajiesorpaMma,
CBOICTBAxX U NMPU3HAKaX;

- OINpeleNeHUH Tpaleluuy; JJIEMEHTax Tpaleluuu; TEOpeMe O CpeAHed JIHMHHUU
Tparnenny;

- OTIpeZIeNIEHUH OKPYXHOCTH, KpPyra ¥ UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHHUH YTIIOB, CBA3aHHBIX C OKPY>KHOCTBIO;

- OIIPEJEIICHUN M CBOMCTBAaX KACATENbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTeNbHBIX, IPOBENEHHBIX U3 ONHON TOUKH;

- OIIPENIEIICHUH BIIMCAHHOM U OIIMCAHHOU OKPYKHOCTEH, UX CBOMCTBAX;

- ONpEeNeNeHUWH TPUTOHOMETPUYECKHE (QYHKIMHM OCTpPOro yria,
COOTHOIIEHUH MEX Ty HUMU;

- IpUéMax perieHrs IPsIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETPHUECKUX QYHKIHX yriaoB oT 0 g0 180°;

- TeOpeME KOCHHYCOB M TEOPEME CHHYCOB;

- IpUEMax pEIIeHNs] IPOU3BOJIBHBIX TPEYTOJIBHUKOB;

- hopMyIax IS IUIOMIAAN TPEYTOJIbHHUKA, apaJlIesIorpaMMa, TPareIm;
- reopeme IInudaropa.

- Ilpumenams TIPU3HAKM W CBOWCTBA Mapajuiesiorpamma, poM0Oa, NpsSIMOYTOJbHHKA,
KBajpaTa IpH peleHny 3a/1ay;

- pewiams TIPOCTEHIIINE 3a7]aul Ha TPAIELHIO;

- HAX0OUMb TPALYCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTAHABIMUBATb UX
PaBEHCTBO;

- npuUMeHAMb CBOMCTBA KacaTEeNIbHBIX K OKPYKHOCTH TIPU PEIIEHUH 3a/1aY;

- pewiamy 3a1a4yl Ha BIIMCAHHYIO M OIIMCAHHYIO OKPY’KHOCTB;

- GbINOJHAMbL OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHUS C IMOMOIIBIO IUPKYJIS H
JINHEHKU;

- HaX0O0umMb 3HAYECHUS] TPUTOHOMETPUUECKUX (PYHKIHMH OCTPOro yria 4epe3 CTOPOHBI
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA;

- NpuMeHAmMb COOTHOIIEHUS MEXAy TPUTOHOMETPHUYECKUMHU (DYHKIUAMHU MpH
pelleHUH 3a]]a4; B YaCTHOCTH, 110 3HAYECHUIO OJJHON W3 (QDYHKIIMH HAXOIUTh 3HAUCHHUS
BCEX OCTAJIbHBIX;

- pewiams TIPSMOYTOJIbHBIE TPEYTOIbHHUKH;

- ¢c600umb paboOTy ¢ TpUrOHOMETpHYecKUMH (yHKIMsAMU yrioB oT 0 go 180° k
CIIy4aro OCTPBIX YIJIOB;

pomOa, TPAMOYTONBbHHKA, KBaapaTa; HUX

OCHOBHBIX
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- pewiams TEKCTOBBIE 3a/1a4d C MMOMOIIBIO KBAaJPAaTHBIX M PallMOHATBHBIX
YpPaBHEHUH U UX CUCTEM;

- HaxoO0umv PpelIeHUs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajad, B
KOTOPBIX HCIIONB3YIOTCSl MATEMAaTHIECKUE CPEIICTBA;

- co30asamb TPOMYKT (pe3ylbTaT MPOEKTHOW [EeATENbHOCTH), s
VW3Y4EeHHUSI W OIHCAHWsS KOTOPOTO HCIIONB3YIOTCS MaTeMaTHYeCKHe
CpeAcTBa.

- npuMeHAmb Te0OpeMy KOCHHYCOB U TEOPEMY CHHYCOB IIPH PEIICHUH 33/1a4;
- pewiams TIPOU3BOIBHBIC TPEYTONBHUKH;

- Hax0Oum» TUIOIIAJH TPEYTOJIBHUKOB, TAPaJLICIIOTPAMMOB, TPATICIIHIA;

- npumenamy TeopeMy [ludaropa npu perienun 3agay;

- HaxoOums TPOCTEUIITIE TEOMETPUIECKIE BEPOSTHOCTH;

- HaxoOumb PEUIeHHS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1ad, B KOTOPBIX
HCIIOJIB3YIOTCSI MATEMATUUYECKUE CPEICTBA;

- co30aéams TPOAYKT (pe3yabTaT MPOCKTHOW MACSATEIBHOCTH), JUIA HM3YYCHHS H
OTIMCaHUs KOTOPOTO UCTIONB3YIOTCS MaTeMaTUIeCKIe CPEICTBA.

9 kJsacc (anaredopa)

9 kuacc (reomerpusi)

Hcnonvzoeams pu peIICHNN MaTeMAaTHIECKUX 33/1a4, UX 00OOCHOBAHUH U
MPOBEpKE HAlEHHOTO PEIICHNUS 3HAaHHE O:

- CBOMWCTBAX YMCIIOBBIX HEPABECHCTB;

- METO/IaX PEIlCHHs JIMHEHHBIX HEPABEHCTB;

- CBOMCTBAxX KBapPaTUIHON (PYHKIIUU;

- METO/IaX PeIlieHHs KBaJApPaTHBIX HEPABEHCTB;

- METO/Ie MHTEPBAJIOB JIJIsl PEILICHHs] PallHOHAIbHBIX HEPABCHCTB;

- METOJIaX PEUICHNs CHCTEM HEPAaBEHCTB;

- cBOMCTBax M rpaduke GyHKIMH Y = X" IPH HATYPAIBLHOM N;

- OIIpe/IeIEHNHN 1 CBOMCTBAX KOPHEH cTeneHu N;

- CTETIEHSIX C palOHATBHBIMHU ITOKA3aTeNIMHI U X CBOMCTBAX;

- OIpeJelieHNH W OCHOBHBIX CBOWCTBax apH(METHYECKOH MpOTrpeccum;
(bopmyIie s HaXOXKICHUS CYyMMBI €€ HECKOJIBKUX TIEPBbIX YWICHOB;

- ONpEIETICHUH W OCHOBHBIX CBOWCTBAaX TI'€OMETPHYECKOH MPOrPECCHH;
(dhopMmyte 1t HaXOXKJICHUSI CYMMBI €€ HECKOJIBKUX MEPBhIX YICHOB;

- Qopmyne Ui cyMMBl OECKOHEYHOW TI'€OMETPHYECKOH IPOTPEcCHU CO
3HaMEHAaTeJIeM, MEHBIIIHM 10 MOJIYJIO €TUHUIIBI.

- Hcnonv3zosams CBOWCTBA YMCIIOBBIX HEPABEHCTB VIS NMPEOOPa3OBaHU
HEPaBEHCTB;

- 00Ka3vi6ams MPOCTEHUIINE HEPABEHCTBA;

- pewiams TNHEHHbIE HEPABEHCTBA,

- cmpoumsb TpaUK KBaApaTUIHON (YHKIUH U WCIONB30BaTh €ro MpH
peleHnH 3a/1a4;

- peuiamsb KBaIpaTHBIC HEPABEHCTBA,

- pewiams PallOHAIbHBIE HEPABEHCTBA METOIOM HHTEPBAJIOB;

Hcnonvzoeams pu pelIeHMH MaTeMaTHYECKUX 3a1ad, UX 00OCHOBAHUHU U IPOBEPKE
HalJICHHOT0 PELIeHNUs 3HaHUE O:

- IPU3HAKaX MOJ00HS TPEYTOIbHUKOB,

- TEOpEME O IPONOPLMOHATIBHBIX OTPE3KaX;

- CBOWCTBE OMCCEKTPUCH! TPEYTOJIbHUKA;

- IPOTMOPIIMOHATIBHBIX OTPE3Kax B MPSAMOYTOJIbHOM TPEYrOJIbHUKE;

- IPONIOPLMOHATIBHBIX OTPe3Kax B KPYTe;

- TeopeMe 00 OTHOIIEHHH II0MAeH HOAOOHBIX MHOTOYTOJIbHUKOB,;

- CBOIICTBaxX MPaBHJIBHBIX MHOT'OYTOJIBHUKOB; CBSI3U MEXIY CTOPOHOM HPaBHIIBHOIO
MHOTOYTOJIbHHMKA U PaJInyCcaMHi BICAHHOTO M OTIMCAaHHOTO KPYTOB;

- OTIpEJICJIEHUH JJTUHBI OKPY>KHOCTH U (hopMyJie 1j1sl €€ BBIYMCIICHUS;

- (hopMyIIe TUIOLAAN IPABUIIBHOIO MHOTOYTOJIbHUKA;

- ONpEeAeTCHUM IUIOMAAM Kpyra U ¢opmyie mast e€ BbIUUCICHUs; (opMmyie st
BBIUMCJICHN TUIOIIAIeH YacTel Kpyra;

- TpaBWJie HAXOXIEHHS CyMMbl M Pa3HOCTH BEKTOPOB, MPOW3BEACHUS BEKTOpa Ha
CKaJIIp; CBOMCTBA ATUX ONepaluid;

- OTIpeZieNIeHNH KOOPMHAT BEKTOPA U METO/IaX UX HaXOXIACHHUS;

- IpaBUJIe BBHINIOJTHEHUH omlepanrii HaJ BEKTOpaMH B KOOPAMHATHO (opme;

- OMNpeleNICHUH CKaIAPHOTO MPOW3BEACHUS BEKTOpPOB U GopMmyse sl ero
HaX0XKIEHUS;

- CBSI3M MEXIY KOOPAWHATAMH BEKTOPOB M KOOPIUHATAMH TOYEK;

- BEKTOPHBIM M KOOPAMHATHBIM METOJIaX PELICHUS TEOMETPUYECKUX 3a/ad.

- ¢opmynax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX TE€OMETPHYECCKUX (QUTYp:
napajenenumena, Kyoa, mapa, HWIKHAPA, KOHyca.

- [Ipumensims PU3HAKU TIOA0ONS TPEYTOJILHUKOB NIPU PEILICHUHN 33/1a4;
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- peuianto CUCTCMbl HCPABCHCTB,

- cmpoums rpaduk QyHKIUM Y = X OpHU HATypaIbHOM N M MCHOIb30BATh

€ro MpH PElICHUH 33]1ay;
- HaxXo0O0um» KOPHH CTETICHH N;

- UCNONb306amMb CBOWCTBA KOpHeﬁ CTCNCHM N MNOpu TOXICCTBCHHBIX

MpeoOpa3oBaHUsX;

- Hax0Oums 3HAYCHHS CTETICHEH C paIlMOHANBHBIMHE [TOKA3aTESMU;
- pewiamv OCHOBHBIC 3a/la4d Ha apU(PMETHUECKYI0O M T€OMETPUYECKYIO | -

MPOTPECCUH;

- HaxoO0ums CyMMYy OECKOHEUYHOH TIE€OMETPHYECKOW MPOrpeccuu co

3HaAMEHATCJIEM, MEHBIINM 110 MOYJII0O €IUHUIBI;

- Haxooums PEUIEHUs <« OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B

KOTOPBIX UCHOJIB3YIOTCA MaTEMATHICCKUE CPEACTBA,

- coz0asamb TPOMYKT (pe3ylbTaT TPOEKTHOW MEATENbHOCTH), s
W3yYeHHsT W OIHCAaHHWA KOTOPOTO WCIONB3YIOTCS MaTeMaTh4ecKue

CpelCTBa.

npumerims TCOMCTPUUYCCKUC
IrCOMETPUYUCCKUX 3aa4,

- pewiams TIPOCTEHIINE 3aJ]aud Ha MIPOIIOPLUOHATIBHBIE OTPE3KH;

- pewiams TIPOCTEHNINE 3319l Ha IPABUIIbHBIE MHOTOYTOJIbHUKH;

- HaxX0O0ums JIMHY OKPY>KHOCTH, TUIOIIA/b KPyTa U ero yacreii;

- 8LINOHAMb OTIEPALlH HaJl BEKTOPaMH B TEOMETPUYECKON U KOOpAMHATHOH (hopme;
- HaxoO0ums CKaISIPHOE TIPOU3BEIEHIE BEKTOPOB U MPUMEHSTH €ro IS HaXOKICHHS
Pa3IMYHBIX TEOMETPUYECKUX BEITUIHH;

- peuiams TEOMETPUUECKUE 3a/1a4l BEKTOPHBIM M KOOPAMHATHBIM METOJIOM;
npeoOpa3oBaHus TJIOCKOCTH TPU  PEUICHUU

- HaxoOumb OOBEMBI OCHOBHBIX TNPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX (QUTYp:
napaiienenumena, Kyoa, mapa, HIHINHAPa, KOHYca;

- HaxoOumb PpEUIeHHUS <O KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX
HCTIONB3YIOTCS MaTeMaTHIECKUE CPEICTBA;

- co30agamv TPOAYKT (pe3ynabTaT NPOCKTHOW JESITENbHOCTH), Ui W3y4YeHUS W
OTIMCaHUs KOTOPOTO MCIIONB3YIOTCS MATEMaTHIECKHE CPEJICTBA.

®opmupoBanue YY/I B pamkax y4eOHOro npeamera «Maremaruka»

YHuBepcajabHble y4eOHbIe el CTBUS

Perynstusnbie YY /I
(5-9 kaaccer)

ITo3naBaTtenabHble YY /[
(5-9 kaccwr)

KommynnkatuBHble YY/|
(5-9 kaaccer)

CaMOCTOSITENIBHO 0bHapysicusams W (HOPMYITHPOBATH
yueOHyl0 mpoOjieMy, OINpeneisTh Ieidb ydeOHOMH
JIesITEIbHOCTH, BRIOUPATh TEMY MIPOEKTa,

— 6b106U2AMb BEPCUU PEICHUS TIPOOIIeMbI, 0CO3HABATh
(v wuHTEpHIpETHpPOBaTH B Clilydae HEOOXOIMMOCTH)
KOHEUHBIH pe3yibTaT, BEIOUPATh CPEICTBA JOCTHKCHUS
HeJid W3 TNPEAIOKEHHBIX, a TaKkKe HCKaTh HX
CaMOCTOSITENBHO;

— cocmagnsms (MHIUBUIYaTbHO WIH B TPYIIE) IUIaH
peteHus mpoOIeMbl (BBITIOTHEHUS TPOEKTA);

— paboras 1o IIaHy, céepsams CBOU IEHCTBUS C LEIBIO

— QHAUBUPOBAMb, CPAGHUBAMDb, KIACCUDUYUPOSAMD U
0600wams (HaKThl U SBJICHUS;

—ocyuecmensimo CpaBHEHUE, CepHaIInIo u
KJ1acCU(UKAIMIO, CAMOCTOSTEIBHO BBIOMpAst OCHOBAHHS
U KPUTEPUM JIJISl YKA3aHHBIX JIOTMYECKUX OICPAIlHIA;
CTPOUTh KJIaCCU(DUKAIMUIO TMYTEM JIUXOTOMHYECKOTO
JIeJIeHns (Ha OCHOBE OTPULIAHUS);

— cmpoums JOTHYECKU OOOCHOBAaHHOE pacCyXkJICHUE,
BKJIFOUAIOIIEE YCTAHOBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3EH;

— c030a6amb MaTEMATUYCCKHUE MOJIEIIH;

— CAMOCTOATCIIBHO Op2caru306bl6amsb yqe6Hoe

B3aWMOJICiCTBME B Tpynmne (ONpeaesiTh
o0IIpe [end, JIOrOBapuBaThCs  JIPYr  C
JIPYroMm);

— OTCTauBasi CBOKO TOUYKY 3PEHUS, NPUGOOUMb
apeymenmol, TIOATBEPXKIAs UX pakTamu;

—-B JTUCKYCCHU ymemb 6b108UHYMb
KOHTpPapryMeHTHI;

— YUUTBCSL KPUMUYHO OMHOCUMbCA K CBOEMY
MHEHHUIO, C JOCTOMHCTBOM NpU3HABAMb

OIIMOOYHOCTh CBOETO0 MHCHUS (CCJ'II/I OHO

W, TpH HEOOXOJUMOCTH, HWCIPABISITh ONIMOKU | —COCTABISATH TE3WCHI, pa3jIW4yHble BUJBI IDIAHOB | TAKOBO) U KOPPEKTHPOBATH €T0;

CaMOCTOSITEIBHO (B TOM 4YHCIIE U KOPPEKTHPOBaTh | (POCTBIX, CIOXHBIX H T.L.). [IpeoOpa3oBBIBaTh | — NOHUMAS TIO3UIMIO JPYrOr0, Paziuyams B
IUIaH); nHGOPMALIMIO U3 OAHOTO BHAA B JAPYroi (Tabiumy B | ero  pedyd:  MHEHHe (TOYKYy  3peHus),
— B JIMAJIOTE€ C YYUTEIEM COBEPUICHCHIB08aMb | TEKCT, AHArpaMmy); JIOKa3aTeNbCcTBO  (apryMeHThl), ¢axTsl;

50




CaMOCTOATCIIBHO BI)Ipa6OTaHHBIC KPUTCPpUN OLICHKHU.

— 6bI4UMbIEAMb BCE YPOBHU TEKCTOBON HH(pOpMAINY;
—ymemv  onpedensmb  BO3MOXKHBIE  HUCTOYHUKHU
HEOOXOIUMBIX  CBEJCHWH,  TMPOU3BOIUTH  TOHMCK
uHpOpPMALlMKM, AaHaIM3UPOBaTh W  OICHWUBATh €&
JOCTOBEPHOCTH;

— MOHUMAas MO3ULMIO APYIOro 4eJOBEKa, pa3iuiams B
€ro pedd: MHEHHE (TOYKY 3pEHHs), JOKa3aTelbCTBO
(aprymeHTsl), (axTbl; THUIIOTE3bl, AKCHOMBI, TEOPHH.
it 3TOro caMOCTOSITETIbHO HCHOJIb30BaTh Pa3lIUYHbIC
BUIBI YTEeHUS (n3yuyatomee, IIPOCMOTPOBOE,
03HaKOMHTEIBHOE, TIOUCKOBOE), TPUEMBI CITyIIIaHUSI.

— caMoMy ¢030a6amb UCTOYHUKH HHPOPMALIIH Pa3HOTO

THIIA W JUI1  Pa3HBIX  AyAUTOpPHH, COONIOAATH
WHPOPMALMOHHYIO TUTUEHY 51 NpaBuiIa
rH(GOPMAITMOHHON 0e301TacHOCTH;

—ymembs UCNOb306AMb KOMITBIOTEPHBIE u

KOMMYHUKAIIMOHHBIE TEXHOJOTMU KaK MHCTPYMEHT IJIst
JOCTHXKCHHUS  CBOMX  IIeJeil. YMeTb  BbIOMpaTh
aJICKBATHBIC 33/1a4€ MHCTPYMEHTAJbHBIE MPOTrpaMMHO-
arrapaTHble CPEJCTBA U CEPBUCHI.

TUIIOTE3bl, aKCUOMBI, TEOPUU;
— YMemb B3[JISIHYTh HA CHUTYyalUUI0 C HHOH
MO3UIMH U 00208apueamspcsi ¢ TOIBMH UWHBIX
HO3UIUH.

CpencrBa ¢popmupoBanus YY /I

Cpeocmeom  gpopmuposanusi  perynsiTuBHbiX YVY]]
CIy’KaT TEXHOJOTWsl MPOOJIEMHOTO JMaliora Ha JTare
W3y4eHHsT  HOBOTO  MaTepuaja W TEXHOJIOTHS
OLleHMBaHUST 00pa30BaTENbHBIX JOCTIKEHHN (Y4eOHBIX
YCIEXOB).

Cpeocmeom ¢popmuposanus o3HaBaTeIbHBIX Y'Y ][]
CIy)KaT y4eOHBI Marepuall W TpPEXIe BCEro
MPOAYKTUBHBIC 3aJaHus Y4YeOHHKA, IO3BOJISIOIIIC
MIPOJIBUTATHLCS 110 BCEM IIECTH JIMHUSM Pa3BUTHS.

— Hcnonp3oBaHMe MaTeMaTHYeCKUX 3HAHWHA  JIst
peleHus pa3THYHbIX MATEMATHYECKUX 3a/1a4 U OLICHKU
MOJTYYEHHBIX PE3YJIbTATOB.
—COBOKYIIHOCTE ~ yMEHHH  TIO
JI0Ka3aTeJIbHOW MaTeMaTHUYECKOH PEUH.
— COBOKYIHOCTh YMEHHUI1 110 padoTe ¢ nHbopMmanuei, B
TOM 4YHCIE W C pa3IMYHBIMA MaTeMaTUYECKUMHU
TEKCTaMHU.

—YMeHUs UCIONb30BaTh MaTeMaTHIeCKHE CPEeICTBA JIJIsI
W3yUYCHHS U ONMCaHMsI PEaIbHBIX MPOIIECCOB U SIBJICHUI.
— He3zaBrcuMoCTh M KpUTHYHOCTD MBILICHHS.

— BoJist 1 HacTOHYMBOCTB B TOCTH)KEHHUH LSITH.

HCIIOJIBb30BAHUIO

Cpeocmeom dopmuposarus
KOMMYHUKATHBHBIX YV I CIIy>aT
TEXHOJIOTHS po6IEMHOTO Jaora

(moOyxmaromuil ¥ MOABOASIINN JUAJIOT) U
opra"m3anus pabOThl B MallbIX TpYIIax,
TaK)XK€ MCIOJB30BAHUE HA YPOKaX JIEMEHTOB
TEXHOJOTUU HPOJYKTUBHOTO YTEHUSI.
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BbIlIyCKHI/IK HAYIUTCHd U MOJYIUT BO3SMOKHOCTH HAYIUTHCH

BbINyCKHUK HAYYHTCSH

BBIHyCKHI/IK MOJIYYMUT BO3MOKHOCTH

HartypanbHbie ynciaa. J{poou.
PannonanbHble yncIa

* IloHmMaTh OCOOCHHOCTH  JIECATHYHOM
CUMCJICHHS,

*  ONEpPUPOBATH MOHATHIMH, CBA3aHHBIMHU C JICITUMOCTHIO
HAaTypaJIbHbIX YMCEIT; BBIPAXKATh YUCIIA B SKBHBAJICHTHBIX
dopmax, BbIOMpas  HaubOolee  MOAXOIANIYIO B
3aBUCHUMOCTH OT KOHKPETHOU CHTYaIUH;

* CpaBHMBATH W YNOPAAOYMBATH PAIOHATILHBIC YHCIIA;
BBITIOJHATh BBIYMCIACHHUS C PALMOHAIBHBIMU YHCIAMH,
coyerasi YCTHBIC W MUCHMEHHBIC MPHEMBI BBIYMCICHHH,
MPUMEHEHUE KalbKYJISITOPA; KCIOJIb30BATh IMOHATHS U
YMEHHUS, CBSI3aHHBIC C MPOMOPIUOHAIBLHOCTHIO BEJIUYHH,
MPOLICHTAMHM, B XOJI¢ PEIICHHUS MaTeMaTHUECKUX 3a1ad U
3a7a4 M3 CMEXKHBIX MPEIMETOB, BBIMOIHATh HECIOXKHBIC
MPAKTUYECKUEC PACUYETHI.

CHCTEMBI

*[1o3HaKOMUTBECA C MO3UIMOHHBIMH CHCTEMAMH CYHCIEHHA C
OCHOBAHMSIMM, OTIMYHBIMHU OT 10;

*yIITyOuUTh W Pa3BUTh NPEACTABICHUS O HATYPalNbHBIX YHCIAX H
CBOICTBax JEIUMOCTH;

*HAyYUThCS HCIOJIL30BATh MIPUEMBI, paIOHAIN3UPYIOIIUE
BBIYHCIICHUS, IPUOOPECTH MTPUBBIYKY KOHTPOJIUPOBATH BEIUNCIICHUS,
BEIOHpAs TOAXOISAIIIN TSI CUTYAI[HH CITOCO0.

JleicTBUTEIbHbIE YHCJIA

¢ HCIIOJIB30BaTh Ha4daJIbHBIC
MHOX>XCECTBEC ,I[eﬁCTBPITeJ'H:HBIX YHUCCII;
¢ OIICpUpOBaATH IIOHATHEM KBaJApaTHOI'O
IIPUMCHSATH €0 B BEBIYUCIICHUAX.

MMpEACTaBJICHUA (6}

KOPHS,

*PasBUTL TMPEACTABJICHUE O YUCIC U YHUCIOBBIX CHCTEMax OT
HATypaJbHBIX OO Z[eﬁCTBPITeJ'ILHBIX qucei; O poJin BBIYMCJICHHN B
MMPAKTHUKE; pPa3BUTh U er'Iy6I/ITI> 3HaHHUA O ,Z[eCHTI/I‘IHOﬁ 3aIlIuCu
I[eﬁCTBHTeJIBHBIX YHUCCII (Hepﬂoanqecm/le U  HEICPHUOJUYCCKUC

JIpoou).
* HCIIOJIb30BaTh B XOJIC PEHICHUs 3a7a4 dJIEMEHTAPHBIC |[*[IOHSATh, YTO YHCJIOBBIC JAHHBIC, KOTOPHIE HCIOIB3YIOTCS JUIs
NpPEJICTaBICHUs,  CBA3aHHbIE C  NPHOIMKEHHBIMH | XapaKTEPUCTUKH OOBEKTOB  OKPY)KAIOIIET0  MHpPa,  SIBISIFOTCS
H3mepenust, NpUOIMIKEHHs], |3HAYCHUSIMH BEJIUYHUH. MPEUMYIIECTBEHHO  NPUOMIKEHHBIMM,  49TO [0  3aIMCH
OLIEHKH npuOIMKEHHBIX 3HAYCHHH, COJCPIKAIIMXCS B WH()OPMAIMOHHBIX
HUCTOYHHUKAX, MOYKHO CY/IMTh O MMOTPEITHOCTH MTPUOJIMKEHUS;
*IIOHATH, YTO MOTPCHIHOCTHL PE3yJibTaTa BBIYUCIIEHUN JOJIKHA 6I)ITB
consMepurma C rnorp€urHOCTbI0 MCXOAHBIX JaHHBIX.
*  BBIMOJHATH TOXIECTBCHHBIC npeoOpa3oBaHus |*BBIMOIHATE  MHOTOIIATOBBIE  MPEOOPA30BAHUSA  PAUOHATBHBIX
Adreopanyeckue paIMOHATBHBIX BRIPAKCHHUI HA OCHOBE MPABWII JICHCTBHUI | BhIPOKCHHN, MPUMEHSS MIUPOKUN HA0OP CrIOCOOO0B U MPHUEMOB;
BhIpaKeHHs HaJl MHOTOWJIEHAMH U areOpandecKuMH APOOSMH; *[IPUMEHSATH TOKIECTBEHHBIE MPEOOPAa30BaHMs ISl PEINCHUs 3a1ad

M3 pa3InvHbIX Ppa3acjioB Kypca (HaanMep, I HAXOXKIACHUA
HanOOJIBIIEr0/HAUMEHBIIIETO 3HAYCHUS BLIpa)KCHI/IH).

CayuaiiHble cOOBITHA U
BEPOSITHOCTh

* Haxonute OTHOCUTENIBHYIO YacTOTY M BEPOATHOCTh
CITy4aifHOTO COOBITHSI.

'HpI/IO6peCTI/I OIIBIT ITPOBCIACHUA CHy‘IaﬁHBIX OKCIIEPpUMEHTOB, B TOM
YHUCJIC C IIOMOIIBIO KOMITBIOTCPHOT'O MOACIIMPOBAHUA,
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HMHTCPOPCTALUHN UX PC3YJIBTATOB

KomOunaTopuka

* Pemarp KOMOMHATOpHBIC 3aJa4d Ha HAXOXICHUC
4qrciaa 00bEKTOB UM KOMOMHAIIHIA.

*HEKOTOPBIM CIECNHAIBHBIM MpHEMaM penieHns KOMOWHATOPHBIX
3aad.

HarasaHas reomeTpus

* pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJCIAX U B
OKpY)KAIIIEeM MHpE IUIOCKHE M MPOCTPAHCTBEHHBIC
reoMeTpudeckue purypsr;

* pacro3HaBaTh pa3BEPTKU Kyba, MPSIMOYTOIBHOTO
napajuieJieuine/a, MPaBmIbHOW MTUPAMUIBI, [HIUHAPA H

KOHYCa;
* CTPOMTH Da3BEPTKH Kyba H  IPAMOYTOJIBHOIO
napajjenenumnesa;

* ONpenensATh IO JIMHEHHBIM pa3MepaM pa3BEPTKU
(urypBI IMHEHHBIE pa3Mepsl caMoi GUTYPEI © HA00OPOT;
* BBIYHCIIATH 00BEM NPSAMOYTOJIBHOTO
napaJulesIenune a.

*HAYUUTBHCA BBIYHUCIIATH 00BEMEI IMPOCTPaHCTBCHHBIX
reOMCTPUUCCKUX (bl/ll"yp, COCTABJICHHBIX U3  MPAMOYTOJIbHBIX
IapauICICIuIC 0B,

® yTJ'IY6I/ITI) U pa3BuTb IMPCACTABICHHUA O MNPOCTPAHCTBCHHBIX

reoMeTpryecKkux purypax;
*HAyYNTHCS TPHUMEHATh IIOHATHE pa3BEPTKH [UIA  BBIIOJIHEHHSA
MPAKTUYECKUX PACUYETOB.

I'eomeTpnueckue Gpurypsi

* TIIOJIb30BATHCS S3BIKOM TE€OMETPHHM JUIS ONMHCAHHS
IPEZIMETOB OKPYXKAIOIIEr0 MHpa W HX B3aUMHOTO
PacIHOIOKEHHUS;

* pacmosHaBaTb M U300paxarth
pHCYHKaxX reOMEeTpUUYECKIE
KOH(UTYpalny;

Ha 4YepTexkax W
¢burypst " 170:¢

*OBJIQJIETh METOJAMHU  pELICHUS 3aJad Ha BBIUMACICHUS U
JTIOKA3aTeNIbCTBA: METOJAOM OT MPOTHUBHOTO, METOAOM TOA00uS,
METOJIOM Tiepedopa BapHaHTOB U METOJIOM T'€OMETPUYECCKHX MECT
TOYCK;

*rpuoOpecTu OIIBIT MPUMEHEHUS anredpandeckoro u
TPUTOHOMETPHUUECKOTO ammapaTa U WACH JBIDKCHUS MPH PEIICHUU
TEOMETPUYECKUX 3a7aY;

HN3mepenue
reoMeTpHMYeCKHX BeJIUYHH

* HCIOJb30BaTh CBOWMCTBA W3MEPEHHA JUIMH, IUIOMIANEH
U YIVIOB IIPU PELICHMM 337a4 Ha HAXOXICHHE JUIMHBI
OTpe3Ka, IITMHBI OKPYKHOCTH, JJTUHBI TyTH OKPY>KHOCTH,
rpagyCHOM MephI yIiia;

*  BBIUUCITH TUTOIIA ! TPEYrOJIbHUKOB,
HPSAIMOYT'OJIBHUKOB, IapajuieJorpaMM- MOB, Tpanelui,
KPYI'OB U CEKTOPOB;

* BBIUUCIATH JUIMHY
OKPY>KHOCTH;

* BBIYMCIIATH JUIMHBI JINHEWHBIX 3JIEMEHTOB (UTYp U HX
YIIbI, HCHOJNB3Ys (OpMymnBl UIMHBI OKPYKHOCTH H
JUTMHBI JTyTH OKPY>KHOCTH, (POPMYIIBI IIOIaAen Gpuryp;

* pemiarb IPaKTUYECKHE  33JauM, CBSA3aHHbBIE C
HaXOXKICHUEM TIEOMETPHUYECKUX BEJWYHMH (MCIOJB3Ys

OKPYXHOCTH, [UIMHY JyTH

*BBIUMCIIATh IUIOLIAAU (UTYp, COCTaBJICHHBIX W3 ABYX WM OoJjee
HIPSIMOYTI'OJIBHUKOB, IapaJljIeIoOrpaMMOB, TPEYrOJbHUKOB, Kpyra u
CEKTOpa;

*BBIYUCIIATh IUIOMIAJAA MHOTOYTOJIBHUKOB, MCIIOJIb3ysl OTHOLLICHHS
PABHOBEIIMKOCTH ¥ PABHOCOCTABIICHHOCTH;

*TIPUMEHSTHh aNreOpanyecKuii ¥ TPUTOHOMETPHUYECKHIl ammapar u
UIeu JBWKEHHA NPH PELICHUM 33]a4 Ha BBIYMCIIEHHE IIoLaaeh
MHOI'OyTOJIbHUKOB.
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Py HEOOXOJAMMOCTH CIPAaBOYHUKH M TEXHUYECCKHE
CpENICTBA).

dopmMupoBaHue
HNKT-koMneTeHTHOCTH
odyuyaroumuxcst

* YCOBEPLICHCTBYIOT HAaBBIK HOUCKA UHGOpMayuu B
KOMITBIOTEPHBIX M HEKOMIBIOTEPHBIX  HCTOYHHKAX
nH(pOpMaIuy, TPHOOPETYT HABHIK (POPMYITHPOBAHUS
3aIIpOCOB U OIBIT UCIIOJIb30BaHUS IIOUCKOBBIX MALINH;

* OCYyHICCTBIATH MOUCK HHpopMmanun B MHTepHere,
LIKOJBHOM ~HMH(OPMAalMOHHOM MPOCTpPaHCTBE, 0Oazax
JaHHBIX M HA  IIEPCOHAJIBHOM  KOMIIBIOTEpPE ¢
HCTONb30BAaHUEM  IIOMCKOBBIX  CEPBUCOB,  CTPOHTH
ITOMCKOBBIE 3allPOCHI B 3aBUCHUMOCTH OT LIENH 3arpoca U
aHAJIM3UPOBAThH PE3yJIbTATHI IIOUCKA.

* NPHOOpPETYT MEPBUYHBIC HAaBBIKK (OPMHUPOBAHHUA U
OpraHu3aluu COOCTBEHHOTO HHPOPMAITTOHHOTO
MIPOCTPAHCTBA.

* YCOBEPLICHCTBYIOT YMEHHUE IIepeaaBaTh NHPOPMALUIO
B YCTHOW (opMe, CONpOBOXKIAEMOH ayAHOBH3YyaIbHOU
MOJIIEPKKOM, ¥ B MUCBMEHHOW (opMe runepmenua (T. e.
COYETaHMsI TEKCTa, U300paXKeHNs], 3ByKa, CCHUIOK MEKIY
pa3HbIMU HH(OPMAIIMOHHBIMH KOMIIOHEHTaMH).

*HCII0JIB30BaTh I/IH(I)OpMaHI/I}O U1 YCTaHOBJICHUA  NPUYHMHHO-
CIICACTBCHHBIX CBA3CH nu 3aBI/ICPIMOCTeI>'I, 0OBSICHEHHI u
J0Ka3aTCIbCTB Cl)aKTOB B Pa3JIMYHBIX y‘IC6HLIX U IPaKTUYCCKUX
CUTyalluAX, CUTyalluAX MOACIIUPOBaHUA U IIPOCKTUPOBAHU,

*CTPOUTh YMO3AKJIIOUEHUS W TPUHMMATh pEIIeHHs Ha OCHOBE
CaMOCTOSITETIbHO MOYyYEHHONH HH(pOPMALUK, a TAK)KE OCBOUTH OIIBIT
KPUTUYECKOTO OTHOLICHHUS K MOJIydyaeMOol MH(QOpMAalu Ha OCHOBE
e€ comocraBieHHs ¢ HWHPOPMALMEH M3 JIPYTUX HCTOYHHKOB U C
MMEOIUMCS )KU3HEHHBIM OIIBITOM.

OcHoBBI yueOHO-
HCCJICN0BATEIbCKON 1
NPOEKTHOI J1esiTeIbHOCTH

*  npuoGpemym onvim RPOEKMHOU OeAmMeIbHOCIU KaK
0co00i (opMbl yueOHOH paboOThl, CHOCOOCTBYIOIIEH
BOCIUTAHUIO  CAMOCTOSITEIILHOCTH, HWHHUIUATUBHOCTH,
OTBETCTBEHHOCTH, MTOBBIIICHHIO MOTHBAIIUU u
3¢ (HEeKTUBHOCTH YUEOHOH JIeATSIIbHOCTH;

* OBJAJICIOT YMCHHEM BBIOMPATh aJIEKBATHBIC CTOSIICH
3ajaue Cpe/CcTBa, MPUHUMATEL PEIICHHUS, B TOM YHCIIC U B
CUTYallUAX HEOPEJAEIEHHOCTH;

* OCBOAT YMEHUE ONepuposamsv 2eunomesamu Kak
OTIMYUTEIBHBIM HHCTPYMEHTOM HAYYHOTO PACCYXICHUS,
MPUOOPETYT OMBIT PEIICHUS HHTESIUICKTYAIbHbBIX 3a/1a4 Ha
OCHOBE MBICJICHHOT'O MMOCTPOCHUS Pa3IHYHBIX
MIPEIOIOKEHUH U UX MTOCIEAYIONIECH TPOBEPKHU.

*pa3BUTh CIHOCOOHOCTH K pPa3pabOTKe HECKOJIbKMX BapUaHTOB
peuieHuii, K TIOHUCKY HECTaHJAPTHBIX PELICHUN, IIOMCKYy H
OCYIIECTBICHHIO Han0OJIee MPUEeMIIEMOTO PEIICHHS,;

*IOTPEOHOCTh BHUKATh B CYTh HM3y4aeMbIX NpoOJEM, CTaBUThH
BOIIPOCHI, 3aTparvuBarolli€ OCHOBbI 3HAHUM, JIMUHBIN, COLIMAJIbHBIM,
HUCTOPUYECKUM KU3HEHHBIHN OIIBIT;

*OCHOBBI KPUTHYECKOI'O OTHOLIEHUS K 3HAHUIO, )KU3HEHHOMY OIIBITY;

*OCHOBBI LIEHHOCTHBIX CYXJEHUN U OLIEHOK;

*YBAXXCHHUC K BCIWYUIO YCJIOBCUCCKOI0 pasyma, MO3BOJIAIOLICTO
Mpeoao0JICBAaTh HEBEXKECTBO nu npeapacCyaku, Ppa3BHUBATH
TEOPETUYCCKOC 3HAaHUC, IIPpOABUTATHCA B YCTaHOBJICHUHN

B3aUMOIIOHMMAaHUA MCXKAY OTACIbHBIMU JIFOAbMU U KYJIIbTYPaMU,

*OCHOBbI TITIOHHMMAaHUA HpI/IHL[PIHPIaHLHOﬁ OrpaHUYCHHOCTHU 3HAHMHA,
CYLIIECTBOBAaHUA PA3JIMYHBIX TOYCK 3PCHUA, BITJIAAO0B, XapaKTCPHBIX
JJI4 Pa3HBIX COONMOKYJIBTYPHBIX CPEJ M OI10X.
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