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AHHOTaIUs K padoyeil mporpaMMe OCHOBHO# IKO0JbI y4eOHOT0 mpeaMeTa «MaTtemaTuka» (5-9
KJI1acc)

Mecto B yueOHOM OcHoBHOe o0111ee oOpazoBanue (2 ypoBeHb 00pa3oBaHus), YICOHBIN
TUTaHe/HeIeTbHAS m1aH s S kjacca 5 yacos B Heaelnto (170 yacoB B roj); asis 6 kiacca 5
Harpyska yacoB B Hezemo (170 gacoB), st 7 kimacca 6 yacos B Hepenmto (204 gacoB B

roj), U3 HUX 3 Yaca B Hezelnto Ha anredpy (102 gacos B roxn), 2 yaca B
HEZIeN0 Ha TeoMeTpuio (68 4acoB B o) U 1 4ac B HEJENIO HA TEOPUIO
BeposiTHOCTH (34 yacoB B roj); A § kiacca 6 yacoB B Hezento (204 yacoB B
rojn), U3 HUX 3 yaca B Heemo Ha anreopy (102 yacoB B roj), 2 yaca B
HEZIEII0 Ha TeoMeTputo (68 4acoB B o) U 1 yac B HEJEINIO HA TEOPUIO
BeposTHOCTH (34 yacoB B roj); 11 9 kiaccoB 6 yacoB B Henento (198 yacos
B I'0Jl), U3 HUX 3 yaca B HeZeno Ha anreopy (99 vaca B rox) u 2 yaca B
HEZIeI0 Ha TeoMeTpuio (66 yacoB B roj1) 1 yac B HEJEIN0 Ha TEOPHUIO
BeposiTHOCTH (33 4acoB B roj);

bazoserit/mpodunsaer | [IporpaMMa moJHOCTBIO OTpaXkaeT 0a30BbI YPOBEHB MOJATOTOBKH
1/yrnyOneHHbIi/Kype. | HIKOIbHUKOB
O6ocHoBaHME BEIOOPA

Kypca

JokymenTsl B ocHoBe | 1. PI'OC COO

cocraBieHus paboueir | 2 MaTemaTruka: mporpamMmsli : 5-9 kiaccol A.I'. Mep3ask, B.B.
IIPOrPAMMBI Hononcknii, M.C. SIkup, E.B. Byuko /. — M. :Benrana-I'pa¢, 2013. —
112 ¢. n YMK:

3. Anre6pa. 7-9 knaccel. Paboune nporpammsl. [Ipenmernas nuHus
yuebHukoB I0.H. Maxkapsruesa u apyrux. ®I'OC. Munatoxk H.I. —
M.:IIpocsemienue, 2018 r.

4. T'eometpust. 7-9 xnaccsl. Paboune nporpammel. [IpenmeTrHas nunus
yuebHukoB JI.C. Aranacsu, B.®. byrysos, C.b. Kagomues u np.. —
M.:Ilpocsemenue, 2018 .

Y4aeOHUKH Pabouas nporpaMMa OpHeHTHPOBaHA Ha MCIIOJIb30BaHHE yUYEeOHUKA
Maremaruka:

5 — 6 KJIaccHl :

A.I''Mep3msxk, B.b.Ilonsuckuit, M.C. Skup. Maremaruka — 5 ki1. (3-e usn.),
6 k1. (4-e u3n.), - M. : Benrana - I'pad, 2018;

7 -9 xnaccsl:

ITo anredpe - FO.H. Makapsiues, H.I'. Mungtok, K.M.Hemikos,
C.B.CyBopoga; nmox pen. C.A.TensikoBckoro. M.: [Ipocsemenune, 2018.
ITo reomerpun - JI. C. Atanacss, B. @. byrysos, C. b. Kagomues. 8 uzn.-
M.: [Ipoceemienue, 2018;

I1o Teopuu BEpOATHOCTH U CTaTUCTUKU - Beicoukunt 1.P., Slmenko U.B. —
M.:TIpocBenienue, 2022;

Hpyrue nocoOust 1. MaremaTHka: 5 Ki1acc: TuakKTHYECKUe MaTepralibl: COOPHUK 3a1a4 U

(ecu HCTIONB3YIOTCS) KOHTpOJbHBIX padoT / A.I'. Mep3msk, B.b. Ilononckuii, M.C. Sxkup. —
M.: Benrana-I'pag, 2016.

2. Maremaruka: 5 knacc: padodas terpagp Nel, Ne2 / A.I'. Mep3nsk,
B.b. INononckuit, M.C. Sxup. — M.: Benrtana-I'pad, 2016.

3. Maremaruka: 5 knacc: meroguueckoe nocooue / A.I'. Mepsnsik, B.b.
[ononckuit, M.C. SIxkup. — M.: Benrana-I'pad, 2016.

4, Maremartuka: 6 Ki1acc: TUIaKTHIECKUE MaTepHalbl: COOPHUK 3a71a4 U
KOHTpOJbHBIX padot / A.I'. Mepansk, B.b. [lononckuii, M.C. Skup. —
M.: Benrana-I'pad, 2018.

5. Marematuka: 6 kiacc: paboyast retpaab Nel, Ne2/ A.I'. Mep3nsk, B.b.

[Tononckuii, M.C. Sxup. — M.: Benrana-I"pad, 2018.




6. Marematuka: 6 kinacc: merogudeckoe mocooue / A.I'. Mep3insk, B.b.
[Tononckuii, M.C. SIxup. — M.: Benrana-I'pad, 2018.

7. Aunrebpa. 7 knacc. JlugjakTHuecKkue Matepuansl (K yueOHUKY
MakapsrueBa) — M. :IlpocBemenue, 2018 r.

8. T'eomerpus. 7 knacc. JuaakTiuueckue Matepuainsl (K y4eOHUKY
ArtanacsH) — M. :IIpocsemienue, 2018 T.

9. Aunrebpa. 8 kiacc. JlugakTuueckue Matepuansl (K yueOHUKY
MakapsrueBa) — M. :IlpocBemenue, 2018 r.

10. 'eometpus. 8 knacce. JugakTuueckue MaTepuaisl (K y4eOHUKY
AtanacsH) — M. :IIpocsemnienue, 2018 T.

11. Anrebpa. 9 knace. Jlugaktudeckue Marepraisl (K yaeOHUKY
MakapsrueBa) — M. IlpocBemenue, 2018 r.

12. T'eomerpus. 9 knacce. JunakTuueckue MaTepuaisl (K y4eOHUKY
Atanacsn) — M. :IIpocsemnienue, 2018 T.

DIIeKTPOHHbIE e http://www.proschkolu.ru
pecypesl (eciu e http://www. uchportal.ru
HCITONIB3YFOTCS) ehttp://interneturok.ru

e http://urokimatematiri.ru
PabGouag mporpamMmMa Kypca o TEOPHUH BEPOITHOCTEN U CTATUCTUKE JUISL 7—
8-x xiraccos (1sept.ru)

2. COAEPKAHUE YYEBHOI'O TPEIMETA <MATEMATHUKA»

2.1 COAEP KAHUE YYEGBHOI'O KYPCA «<MATEMATHUKA» (I10 'OJIAM OBYUYEHMUSI)
5 kJacc

Hamypanvusie uucna u nynp
HarypanbHoe umcno. Psg nHarypansHbix uncen. Yucnmo 0. M3o0paxeHue HaTypadbHBIX 4YHCET

TOYKaMH Ha KOOPJMHATHON(YMCIIOBOM) MPSAMOM.

[To3unmoHHast cucremMa cyucieHus. PuMmckas Hymeparusi Kak MpUMep HEMO3UIIMOHHOW CHCTEMBbI
curciieHus. JlecaTuuHas cucteMa CUYUCIICHHUS.

CpaBHeHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYypalbHBIX uncen ¢ HyaéM. CrocoObl cpaBHEHUS.
OxkpyrieHue HaTypajbHbIX YHCET.

CroxeHue HaTypallbHbIX YHCEJ; CBOMCTBO HYJS MpU CIOXEHUWU. BbluMTaHue Kak JAeicTBUE,
oOpaTHOE CIOXKEHHUI0. YMHOXEHHE HATypalbHBIX YHCENl; CBOMCTBA HYINS M €IUHUIBI NIPU YMHOXCHHH.
Jlenenue kak aeWcTBUe, oOpaTHOE yMHOXEeHHIO. KOMIOHEHTHI NeHCTBUH, CBA3b MexAy HUMH. [IpoBepka
pesyibTaTa apudmerudyeckoro neictBus. l[lepeMecTuTenbHOE W CoueTaTeIbHOE CBOMCTBA (3aKOHBI)
CIIOKEHUSI U YMHOXKEHHUSI, pacpeieInTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnons3oBanne OykB s 0003HAYEHHs] HEM3BECTHOTO KOMIIOHEHTa M 3alUCH  CBOMWCTB
apupMETHYECKUX JEHCTBUMN.

Jenutenu u KpaTHble YKcCia, pa3okeHne Ha MHOkUTenu. [IpocTeie u coctaBHble uncna. [Ipuznaku
JeInMocCTH Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenensb ¢ HaTypaJIbHBIM MOKa3aTeJIeM. 3allliCh YMCia B BUJE CYMMbI pa3psiIHbIX CIaraeMbiX.

UucnoBoe BblpakeHHE. BbluucieHHEe 3HAUYEHMM YHCIIOBBIX BBIPAKEHUM; MOPSIOK BBIMOJHEHUS
nevictBuid. Vcronp3oBaHWe MPHU BBIYUCICHUSIX MEPEMECTHUTEIHPHOTO W COYETATEIHHOTO CBOWCTB (3aKOHOB)
CJIOKEHUS U YMHOXKEHHSI, paCIIPEACIUTEIILHOTO CBOMCTBA YMHOKECHHUSI.

00u
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[IpencraBnenne o ApoOM Kak crocobe 3amucu dYacTh BenWuuHBL. OOBIKHOBEHHBIE JPOOH.
[IpaBuibHbIE M HempaBWIbHbIE NpoOH. CmemaHHas ApoOb; MpencTaBiIeHHE CMENIAHHON ApoOu B BUE
HETPaBUJILHON NIpoOW W BBIACIICHHUE IIEJIOW YacTH YKCIia U3 HENpaBWIbHOW Apoou. M3o0pakenune apooeit
TOYKAMHU HAa YUCJIOBOM IMPSMOM.

OcHoBHOe cBoiicTBO apobu. Cokpamenue npobOeii. [IpuBenenue apodbu K HOBOMY 3HAMEHATEIIO.
CpaBuenue npo0eit.

Cnoxenue W BbluMTaHHE ApoOeill. YMHOXEHHE M JielieHue Apo0ei; B3auMHO-00paTHbIE IpoOu.
HaxoxaeHnue yacTu 1enoro u 1ejioro 1o ero 4acTH.

Hecsatnunas 3ammch npoOeid. IlpencraBiienne necaTUYHON JapoOM B BHJIE OOBIKHOBEHHOM.
N3o0pakeHue NeCITHYHBIX ApOOEH TOUYKaMU Ha YUCIOBOK TpsMoil. CpaBHEHHE ACCATUIHBIX APOOCH.
Apudmerrueckue JeHUCTBUS ¢ JECATUUHBIME Ipo0siMu. OKpyriieHue AeCATUYHBIX Ipo0eii.

Pewenue mexcmosuvix 3adau
Pemenne TexkcToBBIX 3amau apudmernyeckuM crocoOom. Pemienue nmormdeckux 3amad. PemieHue

3a/1a4 mepedopoM BCeX BO3MOXKHBIX BapUaHTOB. VICIIOIb30BaHKE TIPH PEIICHUH 33729 TAOJIHUI] U CXEM.
Pemienue 3amay, conepxkaiimx 3aBUCUMOCTH, CBS3BIBAIOIINE BETUYUHBI:
® CKOpPOCTb, BpeMs, PacCTOSIHUE; II€Ha, KOJIMYECTBO, CTOMMOCTb. EIUHUIIBI M3MEpEHUs: MacChl,
00BEMa, IIEHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3h MEXKY CIMHUIIAMU U3MEPCHHS KX I0H
BEJIMYHUHLI.
Penienne ocHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBneHue TaHHBIX B BUJE TAOJUII, CTOJIOYATHIX JHArPAMM.
Haznaonas ceomempus

Harnsgaeie npencraBienus o Gurypax Ha mioCcKOCTH:
® TOYKa, MpsiMasi, OTPE30K, Jyd, Yroj, JOMaHas, MHOTOYTOJbHUK, OKPYXHOCTb, KpPyr. YTOI.
[IpsiMo¥i, OCTpBIii, TYHIOW U Pa3BEPHYTHIN YIJIbL.
e JlnuHa OTpe3Ka, METPUUECKUE CAMHUIIBI ITTUHBI.
e J[nuHa JOMaHOMU, IEPUMETP MHOTOYTOJIbHUKA.
e lI3MepeHune u MOCTpOEHNE YIIOB C MOMOUIBIO TPAHCIIOPTHPA.
Haznaouvle npedcmasnenus o puzypax Ha niaoCKoOCmu:

® MHOI'OYTOJBHHK; MPSMOYTOJIbHUK, KBAJpaT; TPEYrOJIbHUK, O PaBEHCTBE (QUTYD.
e U3oOpaxkenue ¢uryp, B TOM uucie Ha kieryatoil Oymare. Iloctpoenue koHurypauuii us
yacTel MpsMoii, OKpY>KHOCTH Ha HETMHOBAHHOM U KJieTdyaToil Oymare. Mcronb30BaHne CBONCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa.
e [Inomaap NpsMOYroJbHUKA U MHOTOYIOJBbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM
yucie Guryp, n300paxEHHbIX Ha KJieT4aTol Oymare. EMUHUIBI H3MepeHUs TIIOIIAIH.
Harnsiiable npeacTaBieHus 0 MIPOCTPAaHCTBEHHBIX (pUTrypax:
e IpSAMOYTOJbHBIM Mapajuienenunesn, KyO, MHOrorpaHHukd. M3o0paxeHue MnpocTenmx
MHOTOrpaHHUKOB. Pa3BépTku kyba u napauienenunena. Coznanue Mojieneid MHOIOIpaHHUKOB
(u3 Oymaru, mpoBOJIOKHU, TUTACTUIIMHA U Ap.).
O06BEM npsAMOYToIBHOTO Napaiienenunea, kyoa. Enquauiel namMepenus oobeéma.
6 xsacc
Hamypanvusie uucna
Apudmerndeckue IEHCTBHS ¢ MHOTO3HAUHBIMU HATypaJIbHBIMU 4YMCIaMU. UMCIOBbIE BBIpAKEHUS,

HOprHOK )ICfICTBI/If/i, HUCITIOJIB30BAHUC CKO6OK. I/ICHOJ’IBSOB&HI/IG HpH BBIYHUCIICHUAX HepeMeCTHTeHBHOFO 158
COYETATEILHOIO CBOWMCTB CIIOXKEHUSI M YMHOMKEHHS, pPaCHpeleIUuTEIbHOr0 CBOMCTBA YMHOMKEHHUSI.
OxpyriieHre HaTypaJIbHbBIX YUCEIL.

Jenutenn w KpaTHBIE 4YHCIIa, HAWOOJBIIWNA OOIIMNA JEIUTENTh W HaWMMEHbIEe 00IIee KpaTHOE.
JlenuMocTh cyMMBI M IpOU3BeAcHUS. [leneHne ¢ ocTaTkoM.

/pobu



OObIKHOBEHHAst JIpoOb, OCHOBHOE CBOMCTBO JApoOH, CoOKpamieHue ApooOei. CpaBHeHue U
yrnopsiaounBanue apobeil. Pemenune 3amad Ha HaxXOoXJIEHHWE YAaCTH OT ILIEJOT0 U IEJNOro MO €ro 4YacTu.
JIpoGHoe umciio Kak pe3yibTaT aeneHus. [IpeacraBienue qecaTHIHON ApoOH B BUE OOBIKHOBEHHOU JApoOH
U BO3MOXKHOCTb MPEICTaBICHHUS OOBIKHOBEHHOW JApoOM B BuIe AecATHUHOW. JlecaTuuHble npodH H
MeTpuYecKas cucreMa mep. ApupmeTnyeckue IEHCTBUS W YHCIOBBIE BBIPAKECHUS C OOBIKHOBEHHBIMH M
JIECATUIHBIMH JPOOSIMHU.

OtHomrenue. /lenenue B JaHHOM OTHOUIeHWU. Macmitad, nponopius. [Ipumenenue nponopuuii npu
pelIeHnH 3a/au.

[TonsiTue mnponeHTa. BpluncieHHe NOPOIEHTa OT BEJIWYMHBI M BEIMYMHBI MO €€ MPOLEHTY.
BripaxkeHue MmpoiueHToB JecITUUHBIMU ApoOsmu. PerieHue 3agay Ha MpOLEHTH. BbIpakeHHE OTHOIICHUS
BEJIMYMH B MTPOLIEHTAX.

IlonoxcumenvHvie u ompuyamenbHvle YUc1a

[TonoxxurenbHble M OTpULATeNbHble 4YMchaa. llenble uncna. Mopaynp uucia, reoMeTpuueckas

MHTEepHpeTanus Moayis uncia. M3o0paxkenne ducen Ha KOOPAWHATHON mpsiMoi. YnCIIOBbIE IPOMEKYTKH.

CpaBHCHI/Ie YHUCCII. ApI/I(bMeTI/I‘-IeCKI/Ie JICHCTBHS C TIOJ0KUTCIHFHBIMU 1 OTpULATCIIbHBIMU YUCJIaMH.
HpHMOYFOHBHaH CUCTCMa KOOpAHWHAT Ha IINIOCKOCTH. KOOpI{I/IHaTH TOYKH Ha IIJIOCKOCTH, 8.6CL[I/ICC21 nu
opAauHaTta. HOCTpOeHI/Ie TOYCK U (1)I/Il"yp Ha KOOpHHHaTHOﬁ IIIIOCKOCTH.
bykeennvle svipasricenusn
HpI/IMeHeHI/IC 6YKB I 3allMCU  MAaTCMAaTHYCCKHUX BLIpa)KeHPIfI u HpCHHO)KCHHﬁ. CsoiicTBa

apupMeTHIeCKNX JeicTBUil. BykBeHHBIE BBIpa)KEHUS M YUCIIOBBIE TOACTAHOBKH. ByKBEHHBIC paBEHCTBA,
HAXO0X/ICHUE HEU3BECTHOI'O0 KOMIOHEHTa. PopMyinbl; GopMysibl NEpUMETpa U IJIOLWAAN MPSMOYTOJIbHUKA,
KBajipaTa, 00bEMa mapasuienenumnena u Kyoa.
Pewienue mexkcmogvix 3aday

Pemenune TexcToBhIX 3amau apudmernyeckuMm crocodbom. PemieHue normyeckux 3agad. Pemenue
3aJja4u 1epebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemenune 3anay, comepikaiux 3aBUCIMOCTH, CBSI3bIBAIOIINX BETUYHUHBI:
® CKOpOCTb, BpEMs, PAcCTOSHUE; IeHa, KOJWYECTBO, CTOMMOCTH; MPOU3BOIUTEIIEHOCTD, BPEMS,
00BEM paboThl. EnuHUIBI M3MEpEeHUs: MacCchl, CTOUMOCTH; PACCTOSIHUSA, BPEMEHH, CKOPOCTH.
CBs13p MEXly €TUHUIIAMHI U3MEPEHUS KaXKIO0W BEJTHUHHBI.
Pemenue 3aga4, CBI3aHHBIX C OTHOIIIEHHEM:
L] HpOHOpIII/IOHaHI)HOCTI)IO BCJINYHH, HpOHeHTaMI/I;
® pelleHre OCHOBHBIX 3a]1a4 Ha ApoOU U MPOICHTHI.
e OleHKa U IPUKHUIKA, OKPYTJIEHHE pe3yabTaTa.
e CocraBieHrue OYKBEHHBIX BBIPQXKEHUHN IO YCIOBHUIO 3a]1a4H.
[IpencraBieHre AaHHBIX C MOMOIIBI0 TabmuI u auarpamMMm. CTonOdaThle TuUArpaMMbl: YT€HUE U
noctpoeHue. UTeHne KpyroBbIX JUarpamm.
Haznaounas zeomempus
Harnsinaeie mpencrabienns o Gpurypax Ha TIOCKOCTH:

® TOYKa, IpsIMasi, OTPE30K, JIy4, yIroJ, JJIOMaHasd,
®  MHOTOYIOJIbHMK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.
B3anMmHOe  pacronokeHue — ABYX ~— INPsAMBIX  Ha  IUIOCKOCTH,  IapaJUIeIbHBIE  IIPSIMBIE,
NEepIEHIUKYIISIpHbIE TIpsiMble. MI3Mepenue paccTossHuA:
e MEXAy ABYMS TOYKaMH, OT TOUKH JO MPSMOM;
e JJIMHA MaplIpyTa Ha KBaJpPaTHOM CETKE.
N3mepeHre W MOCTPOEHHE YIVIOB C TIOMOIIBIKO TpaHCHOpTHUpa. BuIbl TpeyroJbHHUKOB:
OCTPOYTOJIBHBIN, PSAIMOYTOJIBHBIN, TYNOYTOJIbHBIN; paBHOOEPEHHBIH, PaBHOCTOPOHHUM.
UeThIpEXYroJIbHUK, IPUMEPHI YETBIPEXYTOJBHUKOB. IIpsAMOYroybHMK, KBaapaT: HCIIOIb30BAHUE CBOWCTB



CTOpOH, YIJIOB, nuaroHaiei. M3o0paxeHue reoMerpuyeckux (uUryp Ha HEIWHOBaHHOW Oymare ¢
UCTIOJIb30BaHUEM IIUPKYJIS, TMHEHKH, YTOJIbHHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaToit Oymare.
[lepumerp MHOTOyrompHuKa. IloHATHEe miomann QUIYpH; EOWHUIBI W3MEPEHHS IUIOMIAJIH.
[Tpubnmxénnoe wu3MepeHue wiomanu ¢Guryp, B TOM 4YHciIe Ha KBagpaTHou cerke. [Ipubmmxénnoe
U3MEPEHHE JUTMHBI OKPY)KHOCTH, TUIOIIAIN KPYTa.
CumMeTpusi: LIeHTpalibHasl, OCEBasi M 3epPKalIbHAsi CAMMETPHH.
[TocTpoeHre CUMMETPUYHBIX (HUTYD.
HarnsaHaele npeicTaBiaeHns 0 MPOCTPAHCTBEHHBIX (urypax:
e QapaieNnenunen, Kyo, mpusma, MUpaMuaa, KOHYC, LWWIMHAp, map u cdepa. M3o0paxenue
npocTpaHCTBeHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHHMKOB, IMIMHIpAa U KOHYca.
Co3nanue Mozenel MpOCTPaHCTBEHHBIX GUryp (M3 Oymaru, MpoOBOJOKH, IUIACTHIIMHA U JIP.).
[TonsTre 00bEMa; enuHUIBI U3MepeHnst 00bEMa. OOBEM MPSIMO- YTrOIBHOTO NapauIeenuesaa, Kyoa.

2.2 COAEP KAHUE YUYEFHOI'O KYPCA «AJITEBPA» (I1IO 'OJAAM OBYYEHUS)
7 KJaacc

Yucna u ebluucienusn
PaunuonanbHbIe Yncaa
JpoOu OOBIKHOBEHHBIC W JIECATHYHBIC, TEPEXOa OT OJHOW (GOpPMBI 3amucu ApoOed K Apyroil.

[TonsTre palMoOHAIBPHOIO 4YHCIA, 3aliCh, CpPaBHEHHUE, YIOPSJAOYMBAHUEC PAllMOHAIBHBIX YHCEI.
ApudmeTrueckue IeHCTBUS C palldOHAILHBIMY YKCIaMU. PellieHue 3a1a4y U3 peaibHOM MPAaKTHKK Ha YacTH,
Ha JIpoowu.

CremneHb ¢ HaTypaJbHBIM I[OKa3zaTeleM: OIpeaesieHHe, MpeoOpa3oBaHHe BBIPAKEHUNW Ha OCHOBE
OIpejiesiCHUs], 3aMuch OONbIIKX 4YKced. IIpoleHThl, 3amuCh MPOILECHTOB B BHUAE APOOM W JIpOOM B BHUJEC
MPOIIEHTOB. TPy OCHOBHEBIE 33/1a4 HA MPOIICHTHI, PEIICHUE 3a7a4 U3 PEATbHOU MPAKTUKH.

[TpuMmeHeHre TPU3HAKOB ICTMMOCTH, Pa3I0KEHHUE HA MHOXKHUTEIN HATYPAJTbHBIX YHCEI.
PeanbHbIe 3aBHCHMOCTH, B TOM YHUCJIE TIpsiMasi B 0OpaTHas MPOTIOPIIHOHATBHOCTH.
Anzeopauueckue gviparcenus

[TepemeHHbIE, YUCIIOBOE 3HAUCHUE BBIPAKECHHUSI C IEPEMEHHOM. JlomycTUMBbIe 3HaYEHHS TIepEMEHHBIX.
[IpencraBieHre 3aBUCHMOCTH MEXIy BeIWYMHaMH B Buiae ¢GopMynbl. Beruucnenus mo Qopmymnam.
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHBIE BBIPAKEHMSI, IPABHIIA MPEOOPA30BAHUS
CYMM U TIPOU3BENICHUH, MpaBUIa PACKPBITUS CKOOOK M MPUBEIECHUS TTOJJOOHBIX ClIaracMbIX.

CBoiicTBa CTETIEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.

Omnounensl u  MHorowieHbl. CreneHb MHorouwieHa. CroKeHHE, BBIYUTAHUE, YMHOXXEHUE
MHOTOWICHOB. POpMYJIbI COKPAIIEHHOTO YMHOXEHHUS: KBaapaT CyMMBbI M KBajpaT pasHocTh. Dopmyra
Pa3HOCTH KBaJpaToB. Pa3nokeHne MHOrOWICHOB HA MHOHUTEIIH.

Ypasuenusn
YpaBHeHHE, KOpEHb YypaBHEHHUs, TMpaBWiIa MpeoOpa3oBaHUS YpaBHEHUS, PaBHOCUIBLHOCTH
YPaBHEHUHU.

JInHetHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEW JIMHEMHOIO YPaBHEHUS, PELICHUE
JNUHEWHBIX ypaBHeHUU. CocTaBieHHME YypaBHEHMH MO YCIOBHIO 3aqayd. PelieHne TEeKCTOBBIX 3a1ad C
MMOMOIIBIO YPaBHEHHUM.

JluneitHOe ypaBHEHUE C IByMS IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JTUHEHHBIX YpaBHEHHH C
IBYMsl TIepEMEHHBIMHU. PereHue cucTteM ypaBHEHUW CIOCOOOM TOACTaHOBKHU. [Ipumepsl pemieHus
TEKCTOBBIX 3a/1a4 C MOMOIIbIO CUCTEM YPaBHEHHUI.

Koopounamot u zcpagpuxu. Oynxyuu

Koopaunara Touku Ha mnpsmoi. UuciaoBble NMpPOMEXYTKH. PaccTosHue Mexay IByMsi TOUKaMu

KOOPJAMHATHOU IIPSIMOIA.




[IpssmoyronpHas cucreMa koopauHat, oc OX u Oy. AGciucca u opArHATa TOYKH HAa KOOPAMHATHON

IIJIOCKOCTH. [Ipumeps! rpaduxos, 3anaHHbIX popmynamu. UteHne rpadukoB pearbHBIX 3aBUCUMOCTEH.
[Tonstne Qynkmuu. I'paduk dbyaxuun. CpoiictBa (yHkumii. Jluneiinas ¢ynknusa, e€ rpaduk. ['paduk
¢ynkuun y = | x L. I'paduyeckoe pemienne MMHEHHBIX ypaBHEHUH M CHCTEM JMHEWHBIX YpaBHEHHIA.

8 kaacc

Yucna u ebluucienus

KBanparublit kopeHb u3 uncia. [lonarue o6 uppanuonansHoM uucie. JecaTudHble MPUOTUKESHUS
uppaluuoHanbHbIX uyHcel. CBoiicTBa apu(METHUYECKMX KBAJpPaTHBIX KOpHEH W HX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIC YHCTIA.

Crenens ¢ 1eNbIM MTOKa3zarTesieM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCTA.

Ancedpauueckue vlpaxceHus

KBanpaTHblii TpEXWIEH; pa3i0KEHNUE KBAIPATHOIO TPEXUJIEHA HA MHOKHUTEIIH.

Anrebpanueckas apodb. OCHOBHOE CBOMCTBO anreOpamueckoil npodu. CiioskeHue, BBIYMTAHUE,
YMHOXXEHUE, JIeJICHHE alNreOpandeckux apoodei. PanmonanpHbIe BRIpaKEHUS U X TPE0Opa30OBaHHUE.

Ypasenuenusn u_nepasencmea
KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue

ypaBHEHMH, CBOAIIMXCS K JIMHEHHBIM U KBajpaTHbIM. [IpocTeiimue qpoOHO-panioHaibHble YpaBHEHUS.

I'paduueckas MHTEpIpeTaLUs yPaBHEHUH C IBYMs IIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHHH C

IBYMsI IepeMeHHbIMU. [IprMepsl pelieHus CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.
Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

YucnoBble HEpaBEHCTBA M HMX CBoWcTBAa. HepaBeHCTBO € OAHOM NEpeMEHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBeHCTBAa C OJHOHN mnepeMeHHO#l. CucTeMbl JIMHEWHBIX HEPAaBEHCTB C OJHOU
IIEPEMEHHOM.

Dynkuyuu
[Tonatue ¢pynkuuu. O61acTh OnpeneneHuss 1 MHOXKeCTBO 3HaueHuH (yHKuu. CriocoObl 3aaHus
byHKIHi.

I'papux ¢ynkuuu. Yrtenue cBoiictB (yHkiuu no e€ rpaduxy. Ilpumepsr rpaduxoB ¢yHKImii,
OTPaXKaIOIUX  PEAJbHBIC ITPOLIECCHI.

@OyHKIMH, OMKUCHIBAIOIIUE MPAMYIO U 00paTHYIO 3aBUCUMOCTH. [locTpoeHue u uteHue rpagukoB y =
k
; .
Yucna u evluucnenus
Heiucmeumenvnvle yucna

kx,y=kx+bh,y=

['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHH.

PannonanbHbple ymcna, WppaloHalIbHbIE YMCIa, KOHEYHbIE U OECKOHEUYHbIE JECATUYHBIE IPOOU.
MHOX€eCTBO JEUCTBUTENbHBIX YHWCEN; JCUCTBUTENbHbIE 4YMCIAa KaK OECKOHEYHbIE AECATUYHBIE IPOOH.
B3aumMHO 01HO3HAYHOE COOTBETCTBUE MEXJY MHOMXECTBOM JEHCTBUTENBHBIX YHCEI M KOOPAMHATHOM
MIPSAMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCell, apu(pMEeTHUYECKHEe AeHCTBUS C IeHCTBUTENIBHBIMU YHCIIaMHU.
H3mepenus, npubdnusicenus, OUEHKU

PazMepbl 00bEeKTOB OKPYKAIOIIEr0 MUPA, AITUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubnmxEHHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTh NMpuOMkeHus. Okpyrienue uucen. [Ipuxkuaka u

OLICHKA PE3YJIbTATOB BHIYMCIICHUM.
9 xaace
Ypasuenusn u_nepasencmea
Ypaguenus c 00noui nepemennoi
JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM.

KBaznpatHoe ypaBHeHue. PemnieHue ypaBHEHMH, CBOISIIMXCS K KBajpaTHbIM. buKBagpaTtHoe
ypaBHeHue. [Ipumeps! pelieHns ypaBHEHUN TPETbel U YETBEPTOU CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.



Pemenue apoOHO-pallMOHANBHBIX ypaBHEHMH. PemieHne TEKCTOBBIX 3a7ad  ajareOpanvdecKuMm
METOJIOM.
Cucmembyl ypasnenui

YpaBHeHUE ¢ BYMs NEpEeMEHHBIMU U ero rpaduk. Pemienue cucrem QByX JIMHEHMHBIX YpaBHEHHH C

IBYMsI IEPEMEHHBIMU. Perienne CucTeM JIByX yYpaBHEHHIA, OTHO U3 KOTOPBIX JIMHEHHOE, & APYroe — BTOPOI
crenieHu. ['padudeckas HHTEpIpETalUs CUCTEMbl YPaBHEHUH C IBYMSI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 337a4 anreOpandecKuM Criocooom.
Hepagencmea

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. PelieHne cucreM JIMHEWHBIX HEPABEHCTB C
onHoil mepemenHoil. KBaapaTtHwle HepaBeHcTBa. ['paduueckas uHTepHperanusi HEPaBEHCTB M CHCTEM
HEPABEHCTB C JABYMsI IIEPEMEHHBIMHU.

Dyukyuu

KBanparnunas ¢ynknus, e€ rpagux u cBoictsa. Ilapabosa, KOOpAMHATH BEpIIMHBI apaboIIb, OCh
CUMMETPUH NapadoJIbl.

['paduku QyHKIMN y =KX, y =KX + B,y = E ,y=+x,y=x3,y= x| uux cBoiicTaa.

Yucnogvle nociiedosamebHOCmu

OHDGI{GHGHI/IG M CIIOCOOBI 3aJIaHKS YMCIOBBIX IOCICA0BATSIBHOCTEH

[TonsiTue YMCIOBOW MOCIEAOBAaTENbHOCTH. 3aJaHue IOCJIEI0BAaTEIbHOCTH  PEKYPPEHTHOM
dbopmyIoit u popmyoii N-oro dieHa.
Apudmemuueckan u 2eomempuyecKkan nPpopPeccuu
Apudmernueckas U reomerpuueckas mnporpeccud. @Dopmyiibl N-0ro ujaeHa apupMETHYECKOH U
reOMETPHUECKON POrpeccuii, CyMMBbI IIEPBBIX N YJIEHOB.
N300pakeHre WieHOB apu(pMETUUECKON 1 TeOMeTPUYECKOI MPOrpeccuii TOUKkaMu Ha KOOPJMHATHON
II0CKOCTH. JIMHEHHBIN U SKCIIOHEHIMANBHBIN pocT. ClI0)KHBIE IPOLIEHTHI.

2.3 COJEPXKAHUE YYEBHOI'O KYPCA «TEOMETPHSI» (IIO TOJAM OBYYEHW.A)
7 Kknacc
HavanpHbBIE TOHATHS TeOMCTpPHU. Tqua, npsmas, OTpe30K, JIy4. Yrom. BI/II[LI YIJIOB. BepTI/IKaJIBHBIe
1 CMCIKHBIC YIJIbI. BI/ICCCKTpI/Ica yria. .HOMaHa}I, MHOT'OYT'OJIbHHUK. HapaJ'IJ'ICJ'IBHOCTL U NCPHCHAUKYIAPHOCTD

MPSIMBIX.

Cummerpuunble ¢urypsl. OcHOBHBIE CBOicTBa oceBod cummerpuu. [Ipumepbl cumMmeTrpuu B
OKPY>KaOILIEM MUDE.

OcCHOBHbBIE TIOCTPOEHMSI C TIOMOIIBIO IUPKYJIS W JuHeWku. TpeyronpHuk. BwicoTa, Menuana,
OuCceKTpuca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CaoiicTBa M IPU3HAKKU paBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTrOIbHUKOB.

CpolicTBa M MNpU3HAKU NapauielbHbIX NpsiMbIX. CymMMa YIJIOB TpEeyrojibHHKA. BHemHue yriel
TPEYrOJIbHUKA.

[TpstmoyronbHbIN TpeyroapHUK. CBONCTBO MEAMAaHbl MPSMOYTOJIbHOTO TPEYTOJIbHHUKA, IPOBEIEHHON
K runorteHyse. lIpu3Haku paBeHCTBa MPSAMOYTOJBHBIX TPEYTOJIBHUKOB. lIpSIMOYroJIbHBIN TPEYroibHUK C
yriiom B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOMU, TeOpemMa o
OoJIBIIIEM yTJIe B OOJIBIIIEH CTOPOHE TPEYroJbHUKA. [lepneHaAuKyIIsp u HaKJIOHHAS.

['eomeTprueckoe MecTo Touek. buccekTpuca yria ¥ cepelMHHBIN MEPHEHIUKYISP K OTPE3KYy Kak
reOMETPUUYECKUE MECTA TOUEK.



OKpY)XHOCTh W KpyI, XOpAa U AHaMETp, UX CBOMCTBA. B3anMHOE pacnoioKeHUE OKPYXKHOCTU M
npsamoii. KacarenbHas u cekymass K OKpYKHOCTH. OKpYKHOCTb, BIUCaHHasi B yroi. Brnucannas u
OIMCaHHasl OKPYKHOCTH TPEYToJIbHUKA.

8 Kknacc

UYerpipéxyronsuuku. llapamnenorpamm, ero mnpusHaku W CBOMCTBA. YacTHbIE — cllydau
napajuiesIorpaMMoB (PSIMOYTOJILHUK, pOoMO, KBajpaT), UX MPU3HAKU U CBOWCTBA. Tpamenws, paBHOOOKAs
Tpaneuus, e€ CBOMCTBA U pu3HaKku. lIpsmoyronpHas Tpanenus.

Meton yaBoenus Meauanbl. LlentpanbnHas cummerpusi. Teopema @aneca u Teopema o
MIPOIOPLIMOHANIBHBIX OTPE3KaX.

Cpennuie TMHUM TpEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tono6ue TpeyroiapbHUKOB, KodhduimeHnt mnomodbus. IlpusHaku momO00MsT  TPEYroJbHUKOB.
[Tpumenenne nNog00HS MPH PELICHUH PAKTUYECKUX 3a/1a4.

CpoiictBa Turomaaeld reomerpudeckux ¢uryp. Dopmynbl UIS  IUIOMIAAH  TPEYroJbHHKA,
napajuiesiorpamma, pomoa u tpanemnun. OTHOIIEHUE TUIOIMACH MOA00HBIX QUTYP.

Boruncnenue miomazeil TpeyrojJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.
Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu pemeHnn NpakTUUYECKUX 3a7ad.

CuHyc, KOCHHYC, TaHIE€HC OCTPOr0 yIiia MpsSMOYrojbHOro TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuyeckue ¢pynkiuu yrios B 30°, 45° u 60°.

BricanHbie ¥ IIEHTpalbHBIE YIJIbI, YTOJI MEXKAY KacaTelbHOM M XOpHoil. YTl MeXAy XOpAaMU U
CeKylIMMU. BrincanHble U onMcaHHbIE YETHIPEXYTOIbHUKU. B3auMHOE pacnosiokeHue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0mine kacateabHble K JBYM OKPY>KHOCTSIM.

9 knacc

Cunyc, xocunyc, tanreHc yriaoB oT 0 npo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO.
@opMyJIbl IPUBEACHUS.

Pemenne TpeyronbHuKoB. TeopemMa KOCHHYCOB U TeopeMa CUHYCOB. PellieHue nmpakTudeckux 3aaad
C MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.
Teopema 0 MpoU3BEAECHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB CEKYIIUX, TEOpEMA O
KBaJpaTe KacaTeJIbHOM.
e Bekrop, niarHa (MOIyINb) BEKTOPA,
® COHamNpaBJCHHbIE BEKTOPHI, IPOTUBOIIOJIOKHO HAPaBICHHbIE BEKTOPHI,
® KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HaJ BEKTOPaMHU.

Paznoxxenune BekTopa mo JByM HEKOJIMHEapHbIM BekTopaM. KoopaunaTsl BekTOopa. CkansipHoe
MIPOM3BEICHNE BEKTOPOB, MPUMEHEHUE /ISl HAXO0XKJICHUS IJIUH U YTJIOB.

JlekapToBbl KOOpPJIMHATHI HAa IUIOCKOCTH. YpaBHEHUS NPSIMOA M OKPYKHOCTH B KOOpAUHATaX,
IIEpECEYEHUE OKPYKHOCTEN U NPSIMbIX. METO KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBunpHbIE MHOTrOyrojabHUKH. JlMHAa OKpykHOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIUMCIIEHNE JUIMH OyT OKpy>kHOCTeH. Ilnomans kpyra, cektopa, cerMmeHTa.

JIBuKeHHsI TUIOCKOCTM W BHYTPEHHHME CHUMMETpUU (QUryp (seMeHTapHble MpeICTaBICHuUs).
[TapannensHbiit epenoc. [1oBopoT.

2.4 COAEPKAHHUE YYEBHOI'O KYPCA «CTATHCTHUKA U BEPOATHOCTDb» (I1IO T'OIJAM
OBYUYEHMSI)
7 Kaacc

[IpencraBieHne JaHHBIX B BHJAE TaOMUI, nuarpamm, rpaukoB. 3amoiHEHUE TaONHIl, YTCHHE U
MOCTPOCHHE JUarpamMm (CTOIOMKOBBIX (CTONIOYATHIX) M KPYTOBBIX ). UTeHHEe Irpa)KOB pealbHBIX MPOIIECCOB.

W3BneucHne I/IH(I)OpMaHI/H/I H3 Juarpamm 1 Ta6J'II/III, HCIIOJIb30BAHUEC U MHTCPIIPETAINA JaHHBIX.



OnwucarenbHasi CTaTHCTHKA: CpeaHee apupMeTHdecKoe, MeauaHa, pa3Max, HauOoJsblee W
HaMMEHBIIIEe 3HAYCHUsT Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl cirydailHONH H3MEHYHMBOCTH.

CrnyqaifHpIi SKCIEpUMEHT (OMBIT) W Ciy4daiiHoe coObiTHe. BepostHocte u dyactora. Poib
MaJIOBEPOSITHBIX M TMPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJE M B 0OmIecTBE. MOHETa U HUrpalibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, BepmmHa, pebpo. CremeHs BepmuHbL Yucino pébep W cymMMapHas CTENEHb BEPIINH.
[IpencraBnenue o cBszHoctu rpada. Lenn u muknsl. [lytn B rpadax. O6xox rpada (3iinepoB myTh).
[IpencraBnenne 00 OpHEHTUpPOBAaHHOM Tpade. PemeHwe 3amad ¢ moMomIbI0 rpados

8 Kknacc
[IpencraBieHre JaHHBIX B BHJIC TAOJHII, TUarpaMM, rpagukoB. MHOXKECTBO, 3JIEMEHT MHOJKECTBA,
IMOAMHOYECTBO. Onepanuy Haj MHOXECTBAMH: OOBCIMHEHHUE, MepeceueHue, jaonoiHenue. CBoicTBa

ornepanuil HajJg MHOXECTBAMM: IIEPEMECTUTENIBHOE, COYETATENIbHOE, pPACIPEACIUTENIBHOE, BKIIOYEHMUS.
Hcnonp3oBanue rpaduueckoro npecTaBiIeHNs MHOKECTB Uil OMUCAHUS peaibHBIX MPOIIECCOB U SBJICHUH,
IIpU pELICHUH 3a/au.

W3mepenune paccenBaHus JAaHHbIX. Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHWE YMCIOBBIX HAOOPOB.
Jluarpamma pacceuBaHMsL.

OneMeHTapHble COOBITHS cliyyaiiHoro omneita. CiydaiiHble coObITHs. BepostHocTH cOOBITHI. ONBITHI
C PaBHOBO3MOXKHBIMHU 3JI€MEHTapHbIMU cOObITUsIMU. CitydaiiHblii BEIOOp. CBA3b MEXKIAY MAJIOBEPOSITHBIMU U
IPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B PUPOJIE, OOILIECTBE U HAYyKeE.

HepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHHE BHUCSYEH BEPILUHBI, CBA3b
MEXJy YHCIOM BepIIMH W 4uciaoMm pédep. IlpaBuno ymuokeHus. Pemenne 3amad ¢ momombio rpados.
[IpotuBononoxxkusie coObiTHs.  Juarpamma — Oinepa.  OObeAMHEHHWE M TIEPECEUCHHUE COOBITHH.
HecoBmectHbie coObiTus. Popmyia CIIOKE€HHUsI BEPOSATHOCTEH. YCIOBHAas BEpOSATHOCTh. [IpaBmiio
ymHoxeHusi. HezaBucumble coObiTusi. IlpencraBiieHue skcrepuMeHTa B BUAE AepeBa. Pemienue 3amay Ha
HaXO0XJACHNUE BEPOATHOCTEN € IIOMOIIBIO IEPEBA CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jiepa.
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[TpencraBiaeHue naHHBIX B BUJE TAaOIUIl, AUarpamMm, rpaduKoB, HHTepHpeTanus JaHHbIX. UTeHue u
MOCTpOeHHE TalJIMIL, AUarpamMm, TpaguKoB MO peaTbHbIM TaHHBIM.

[lepecranoBku u ¢akropuan. Coueranuss U uucio coueraHuid. TpeyronbHuk Ilackans. Pemenue
3aJ1a4 C UCIOJIb30BaHNEM KOMOWHATOPUKH.

['eomeTpuueckast BeposATHOCTb. CilydaliHbIi BBIOOpP TOUKM M3 (PUTyphl Ha MJIOCKOCTH, U3 OTpPE3Ka U
U3 IyTU OKPYKHOCTH.

Hcneitanne. Ycenex m Heypada. Cepus uUCHbITaHUM 10 mepBoro ycrexa. Cepusi HMCHIbITaHUN
bepnynnu. BepositHocTH coObITHI B cepun ncnbiTaHuid bepHymm.

CrnyuaiiHas BelIMUYMHA U PACIPENEICHUE BEPOSTHOCTENH. MareMaTndeckoe 0XXHJaHUE U AUCIIEPCHS.
[Ipumepbl MaTeMaTHYECKOIO OKHIAHUS KaK TEOPETHYECKOrO CPEJHEr0 3HAYEHHS  BEIMYMHBI.
Matemaruueckoe OXXUIaHHE M AUCIEPCUS CIy4allHONW BEIWYMHBI «UHCIIO YCHEXOB B CEPUM HCIBITAHHUM
beprymm».

[TonsiTue o 3akoHe Oonblux uucen. M3Mepenue BeposiTHOCTE ¢ momouipio 4actoT. Poib u
3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B TIPUPOJIC U OOIIECTBE.

3. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYEBHOI'O NTPEAMETA «<MATEMATHKA»
OcBoenne yweOHoOro mpenmera «MaremaTHKay JOHKHO OOECIeYMBaTh JIOCTHKEHHE HA YPOBHE
OCHOBHOTO 001Iero o00pa3oBaHHs CIEAYIOIMIMX JIMYHOCTHBIX, METAalpeJIMETHBIX W  MPEAMETHBIX

00pa3oBaTeNbHBIX PE3yIbTATOB:
3.1 JUYHOCTHBIE PE3YJIbTATBI
JIM9HOCTHBIE  pe3yJIbTaThl ~ OCBOCHHUS  TPOTpaMMBI  ydeOHOTO  mpenmera  «MareMaTuka

XapaKTePU3YIOTCA:



1. HarpuorH4eckKoe BOCIUTAHUE:

® I[IPOSIBJIICHUEM MHTEPECA K MTPOILIOMY U HACTOALIEMY POCCUMCKON MATEMATHUKH,
® [[CHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHUSAM POCCHUMCKMX MAaTEMATHKOB M POCCUHCKOMN
MAaTeMaTUYECKON IIKOJBbI K HCHOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrUX HayKax H
MIPUKJIAIHBIX chepax.
2. I'paxkaaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

® TOTOBHOCTBIO K BBHIMIOJIHEHHIO 00sI3aHHOCTEN TPaskIaHNHA U PEea3aluy €ro Mpas,
® [PEJCTAaBICHUEM O MaTEMAaTUYECKUX OCHOBaX (YHKLMOHMPOBAHUS Pa3lUYHBIX CTPYKTYP,
SBJICHHIA, TIPOLIEYpP I'Pa)kIaHCKOTo 001IecTBa (BBIOOPHI, OMPOCH U TIP.);
® TOTOBHOCTBIO K OOCYXAEHHUIO OSTHYECKHUX MpoOJieM, CBSI3aHHBIX C IPAKTUYECKUM
IIPUMEHEHHUEM JIOCTHKEHUH HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX ITPUHLIUIIOB
B JICSITEIBHOCTH YUEHOTO.
3. TpyaoBoe BociuTaHUe:

® VCTAaHOBKOW Ha AaKTUBHOC y4YacTHE B PEIICHWM MPAKTHYCCKHX 3aJlad MaTeMaTHYCCKON
HAIPaBJICHHOCTH,
® O0CO3HAaHMEM BAXKHOCTH MATEMAaTHYECKOIo OOpa30BaHUs HA MPOTSHKEHUH BCEH JKU3HH IS
YCIEIIHOM MPO(ECCHOHALHON JICATEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUM;
® OCO3HAaHHBIM BHIOOPOM U IOCTPOCHUEM WHAWBUAYAIBHOW TpPAaeKTOPHUH OOpa30BaHUS U
KU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
4, DcTeTHYECKOE BOCIIMTAHHE:

® CIOCOOHOCTHIO K SMOIMOHAJTBPHOMY M JCTETHYECKOMY BOCHPHSTHIO MAaTEMATHYSCKUX
00BEKTOB, 33/1a4, PEIICHU, PacCyKICHUII;
® YMEHHMIO BHJAeTh MaTeMaTH4YecKue 3aKOHOMEPHOCTH B HCKYCCTBe.
5. IleHHOCTH HAVYHOIO NMO3HAHUS

® OpHCHTAllMEeH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Y€IOBEKa, IPUPOABI U 00IIECTBa,

® [IOHMMaHMEM MaTeMaTH4YecKOM HayKH Kak c(epbl YeIOBEUECKOW AeATENbHOCTH, ITAloB €€
Pa3BUTHUS U 3HAYMMOCTH JJI pa3BUTHUS LUBHIIN3ALNH;

® OBJIAJICHUEM SA3BIKOM MaTEMaTUKH U MaTEMaTUYECKOU KYIbTYpOH KAaK CPEACTBOM IO3HAHUSA
MHUpA;

®  OBJIAJICHUEM MTPOCTEUIIMMH HABBIKAMHU HCCIIEA0BATEIBCKOMN NEATEIIBHOCTH.

6. ®dusnyeckoe BOcHUTaHWe, (opMHUPOBAHHE KYVJIALTYPbl 3/10POBbS W 3MOUMOHAJIbLHOIO

0J1aronoJIVIns .

® TOTOBHOCTHIO IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbSI,
e BeJIEHUs 3710pOBOr0 00pasa JKHU3HM (340pOBOE MUTaHUE, COaTaHCUPOBAHHBINA PEXHUM 3aHATUI
U OTJbIXA, peryisipHas pu3nueckasi akTUBHOCTB);
¢ chOpMHPOBAHHOCTBHIO HAaBBIKA pedIIeKcu,
® [pU3HAHUEM CBOETO MPaBa Ha OIMIMOKY M TAKOT'0 K€ MpaBa JIPYroro yeioBeKa.
7. DKoJioruyeckoe BOCIUTAHME!

® OpHEHTallMe Ha NpPUMEHEHHE MaTeMaTHYeCKHMX 3HaHMW Ui pelleHus 3agad B 00JacTH
COXPAHHOCTH OKPY’KaIOLIEH cpenpl,

® IIJJAHUPOBAHUS MOCTYNKOB U OIIEHKH X BO3MOXKHBIX MOCIEACTBHUM JIsl OKpYXKAIOIIeH cpeibl;

® 0CO3HaHHMEM ITI00AJIBHOIO XapaKTepa dKOJIOIMYECKUX IMPOOIeM U IMyTel UX PeLIeHuUs.

8. JIm4yHOCTHBIE pe3y/JbTaThl, 00eCeYHBAIOIINE ATANTALUIO 00YUYAIOLIErocs K W3 MEHS UMMM

VCJOBUAM CONMAILHONW ¥ NPUPOAHON Cpelbl.

® TOTOBHOCTbIO K JEHCTBUAM B YCIOBHMSIX HEONPEAENIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH uepe3 MPAaKTUYECKYIO NEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTbCA y IPYTHX



moaeil, mpuoOpeTaTh B COBMECTHOM N€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU W3
OMbITA JPYTHUX;

HE0OXOIMMOCTBIO B ()OPMUPOBAHUY HOBBIX 3HAHUH, B TOM 4HClie (OPMYITHPOBATh UJICH, TTOHATHUS,
runore3sl 00 00bEeKTaX U SIBJICHUSIX, B TOM YHUCIIE paHEe HE W3BECTHBIX, OCO3HABATh NE(MUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAIHMIO Kak
BBI30B, TpeOYyIOIUNA KOHTPMEpP, KOPPEKTUPOBAaTh MPUHUMAEMble peHIeHUs U JACHCTBHUA,
(GhopMyIMpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

3.2 METANPEIMETHDBIE PE3YJIbTATDBI

MertamnpenMeTHble  pe3yibTaThl OCBOCHHUS MpOrpaMMbl  ydeOHOro mpenmera «MaTemaTukay

XAapPaKTCPUZYIOTCA OBJIAACHUCM YHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMU I[CﬁCTBPISIMPI, YHUBCPCAJIbHBIMHA

KOMMYHUKATHBHBIMU HeﬁCTBHHMH 1 YHUBCPCAJIbHBIMU PETYJIITUBHBIMUA I[GﬁCTBH?IMH.

1) Vuueepcanvhuvie nosnasamenvHole oeticmsus 06ecnedusarom Gopmuposanue 6a308bix KOZHUMUGHBIX

npoyeccog o00yuai- wuxcs (oceoenue Memooo8 NO3HAHUSL OKPYHCAouWe20 Mupa; HnpuMeHeHue
JI02UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHuu pabomams ¢ uHgopmayueti).

ba3oBble JIorHYecKHe JIeiCTBUS

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IMPU3HAKM MAaTEMaTHMUYECKUX OOBEKTOB, MOHITUM,
OTHOIICHUHA MEXIy TOHATHAMH, (QOPMYIUPOBATH OIpPENEICHUS TOHATUH; yCTaHABIUBAThH
CYIIECTBEHHBIN MPU3HAK KiacCU(UKALUK, OCHOBAHHS UIsI OOOOIICHHS W CpPaBHEHHsS, KPUTCPUH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh,  (opMyaupoBaTb U  NIpeoOpa3oOBbIBATH  CY)KJIEHHUs:  YTBEpAMUTENbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

BBISIBJIATh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpeuMs B (akTax, JaHHBIX,
HAOMIOACHUAX UM YTBEPXKIEHUSX; IMpeajaraTb KpPUTEPUHU [UIS BBIABICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;

JienaTh BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX M  HWHIYKTHUBHBIX
YMO3aKIHYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MaTEMATHUECKUX YTBEPKICHHUH (IpSMbIE U OT MPOTUBHOIO), TPOBOAUTH
CaMOCTOSITENIbHO ~ HECJIOKHBbIE  JIOKA3aTeNIbCTBA ~ MaTeMAaTU4YeCKUX  (AKTOB,  BBICTPAUBATh
apryMEeHTaluIo, TMPHUBOAUTH TPUMEpPbl U  KOHTPHPUMEpPBHI; OOOCHOBBIBATH  COOCTBEHHBIE
paccyXIeHus;

BbIOMpaTh cnoco0 pemeHus ydeOHOM 3amauM (CpaBHHMBATh HECKOJBKO BApUAHTOB pELICHUS,
BbIOMpPaTh HanboJee MOIXOASMINI ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble ucciae10BaTelbCKHE AeiicCTBUSL:

HCIOJIb30BaTh BOIMPOCHI KaK UCCIIE0BATEIbCKUNH UHCTPYMEHT MO3HAHUS; (POpMYIHpOBaTh BOIPOCHL,
(¢uKcHpyOIUe MPOTUBOPEUYHE, MPOOJIEMy, CaMOCTOSTSIIFHO yCTaHABIMBATH HUCKOMOE W JIAHHOE,
(GbopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;
MPOBOANTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIAaHY HECIOKHBIM JKCIEpUMEHT, HEOOIbIIoe
WCCIIEIOBAaHNE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY CO0OiA;
camMoCTosSITeNbHO  (hopMynupoBaTh 00O0OIIEHUST U BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, NCCIICIOBAHUS,
OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHHI;
MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAKKE BBIABUTATH MPEANONIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ nndopmanueii:




BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JIJIs PELICHUs
3a/1a4H;
BbIOMpPATh, aHAIU3UPOBATh, CUCTEMATHU3UPOBaTb M HMHTEPIPETUPOBATh MH(YOPMALUIO PA3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;
BbIOMpAaTh (OpMy NpeACTaBICHUsS MHPOPMALKU M WIUTIOCTPUPOBATH pEIIacMble 3a/1a4d CXeMaMH,
JIrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;
OLIEHUBATh HAA&KHOCTh HMHMOPMAIUM MO KPUTEPUSAM, MPEUIOKEHHBIM  YYUTEIEM  WIIH
c(OpPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuusepcanvnvie KOMMYHUKAMUSHble — Oelicmeus — 0becneyusarom  c@OopMUpO8aHHOCHIb

COYUATILHBIX HABLIKO8 00YUAOUJUXCHL.
Oo1enue:

BOCIIPUHUMATH M (POPMYJTUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBUSIMH M LEISAMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO
BBIPQXKAaTh CBOIO TOUYKY 3pEHHUs B YCTHBIX M IIMCbMEHHBIX TEKCTaX, JaBaTb IOSACHEHUS II0 XOAY

penieHus 3a1a4u, KOMMEHTHPOBATh IIOJy4CHHBIN PE3YJIbTAT;

B X0/ie 0OCYXJEeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl, TPOOJIEMBbI, periaeMon
3a/lauM, BBICKA3bIBaTh HJIEW, HAIlEJICHHbIE HA TOWCK PEIICHHUS; COMOCTaBISITh CBOM CYXICHUS C
CYXKACHUSIMH JPYTMX YYaCTHMKOB JUANOra, OOHApyKMBaTh pa3jHude M CXOJCTBO IMO3UIUH; B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTaBIATh  PE3yibTaTbl  PELIEHUS  3aJauyd, OKCIIEpUMEHTa, HCCIEIOBAaHUSA, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BHICTYIUICHHS C Y4ETOM 3a/a4 NPE3CHTAlMH M 0COOCHHOCTEH
ayJIUTOPHH.

COTpYIHUYECTBO:

MMOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAIbHOU paOOThI MPHU PEIICHUU
y4eOHBIX MaTeMaTHYeCKHX 3a/1ay; NPUHUMATh IeJIb COBMECTHON [ESATENIbHOCTH, IUIaHUPOBATH
OpraHM3aIlMI0 COBMECTHON paboThl, pacmpefensTh BUIbI paboOT, JOroBapuBaThbes, OOCYKIATh
MIPOLIECC U PE3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYMNMOBHIX (hopMax paboTsl (00CykaeHUs, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
7Ip.); BBITIOJHATH CBOIO YacTh pabOThl M KOOPJAUHUPOBATH CBOM JCUCTBUS C IPYTUMHU YICHAMH
KOMaHJIbl; OIICHMBaTh KaueCTBO CBOErO0 BKJIaJga B OOHMMH TPOAYKT TIO KPHUTEPUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMHU

B3aNMOICHCTBHS.

3) Vuusepcanvhuvle pecynamusnvie Oeticmsus obecneyusarom Gopmuposanie cCMvlcio8biX YCMAHOBOK

U HCU3HEHHbIX HABbIKO6 JTUYHOCHIU.

CaMoOOprauu3anus.

*  CaMOCTOSITENIbHO COCTaBJIATH IUIAH, AJITOPUTM peIIeHUs 3ajaud (MM €ro 4acTb), BBIOMpATh
crnocod pemeHuss ¢ Y4ETOM UMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

* BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS TIIpollecca M pe3yiabTara pelIeHus
MaTeMaTHYECKOH 3a7auu;

*  IpEeABUJAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IIPU PELIEHUH 3a]ja4l, BHOCUTh KOPPEKTUBBI
B JICATENbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJECHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

* OIEHUBaTh COOTBETCTBHE pe3ysibTaTa JAESITeIbHOCTH IIOCTABJIEH- HOW LEIH U YCIOBUSM,
OOBSACHATh MPUYUHBI JOCTHKEHUS WIM HEJOCTHKEHUS 1IeJIM, HAaXOAUTh OMIMOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.



3.3 NJAHUPYEMBIE  TPEJIMETHBIE  PE3YJIBTATBI  OCBOEHUSA  KYPCA
«MATEMATHUKA» (I10 TOJJAM OBYUYEHMUS)
OcBoenne yueOHOro kypca «MaremaTtukay B S5—6 Kiaccax OCHOBHOW IIKOJBI JODKHO

O6€CH€‘-II/IB3.TB JOCTHUIKCHHUC CJIGIIYIOH_[I/IX HpeI[MeTHBIX 06pa3OBaTeJIbHBIX pe3YHBTaTOBI
5 kJacc
Yucna u evluucnenus

e JloHnmaTh W TPaBWIBHO YINOTPEOJNATh TEPMHUHBI, CBSI3aHHBIC C HATYPAJIbHBIMU YHCIAMHU,
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSMHU.

e (CpaBHHUBaTh M YHOPAIOYMBATH HATypajdbHBIE 4YHCJIA, CpPaBHUBaTh B NPOCTEHIIUX CIydasx
OOBIKHOBEHHBIE IPOOHU, IECATHYHBIC IPOOH.

e (COOTHOCHUTH TOYKY Ha KOOPJIWHATHOH (YHMCIIOBOH) NPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM U
n300pakaTh HATYypaJIbHBIC YUCIIAa TOYKAMH Ha KOOPJAMHATHOM (YMCIIOBOM ) TIPSIMOM.

e BrmonHaTe apudmeTnyeckue NEHCTBUS C HATypaTbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH JPOOSIMH B
MPOCTEHUINNX CITydasx.

¢ BrIMoMHATE TPOBEPKY, MIPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

e  OKpyrasTh HATYpaJbHBIC YUCIIA.

Pewienue mexkcmogwlx 3a0ay

e Pemars TEKCTOBLIE 3aJa4id APUPMETHUECKMM CIIOCOOOM M € IOMOLIBIO OPraHM30BAHHOTO
KOHEYHOTO Tepebopa BCeX BO3MOKHBIX BAPHAHTOB.
e Pemars 3a1a4u, COAEPIKALINE 3aBUCUMOCTH, CBS3bIBAIOLINE BEIUYNHBL:
a) CKOPOCTb, BPEMSI, PACCTOSIHHUE;
b) 1eHa, KOIUYECTBO, CTOUMOCTb.
e lcnonp30BaTh KpATKKE 3AIIUCH, CXEMBI, TAaOJIUIBI, 0003HAYEHUS [IPH PELICHUH 3a/1a4.
e Tloib30BaThCsi OCHOBHBIMH CIUHHMIIAMH HM3MEPEHHs: IIEHBI, MAacChl; PAaCCTOSHHS, BPEMEHH,
CKOPOCTH; BBIPAKATh OJHU €MHUIIBI BEJIMYUHBI Yepe3 APyTHeE.
e ll3BiekaTh, aHAIW3UPOBATH, OIEHWBATHL WH(POPMAIMIO, MPEICTABIEHHYO B Tabiuie, Ha
CTONOYATOM aMarpaMMe, WHTEPIPETHPOBATH IPEIACTABICHHBIE IaHHBIC, WCIIOJIB30BATh JAHHbIE
NPY PEIICHHH 3a/1a4.
Haznaounan ceomempus

e Tlo/b30BaTHCS TEOMETPUIECKUMHE TOHATHIMHU:
TOYKa, psMast, OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
e IlpuBoaAWMTH MpHUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, HMEIMMX (OPMY H3yYEHHBIX
reOMETPUUYECKUX PUTYP.
e cmosp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO
a) C yriamu: BepIliiHa, CTOPOHA,;
b) ¢ MHOrOyroJbHHMKAaMH: yroJj, BEPIINHA, CTOPOHA, JUAarOHAIb;
C) C OKPYKHOCTBIO: PaIHyC, IHAMETD, LIEHTP.
e lI300pakaTh HW3yd4CHHBbIE TEOMETPHUYECKHE (GHUTyphl Ha HEIMHOBAHHOW M KJeT4aTroll Oymare c
MIOMOIIBIO IIUPKYJIS U JINHEHKH.
e HaxoauTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOINBIO JIMHEWKH, CTPOHMTH
OTpPE3KH 3aIaHHOM JUTHHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO pajnyca.
e llcmonp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSAMOYrOJbHHKA, KBagpaTa Ui HMX IOCTPOCHHS,
BBIYKMCIICHUS IJIOIAN U IEPUMETPA.
e BrplumciaTh IEepUMETp M IUIOMIA[b KBajapaTa, HPSIMOYTOJbHHKA, (UTYp, COCTABIECHHBIX U3
PSMOYTOJIBHUKOB, B TOM YHCIIE GUTYD, H300paKEHHBIX HA KJIETYATON Oymare.
e Tloib30BaThCs OCHOBHBIMH METPHUYECKHMH E€IMHHIIAMH H3MEPEHUS UIMHBI, ILIOMIAIN; BBIPAXKATH
OJIHH €IMHMIIBI BEIUYNHEI YePE3 IPYTHE.



Pacrio3HaBath nmapauienenures, Kyo:

d) HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOPO TPaHb, H3MEPCHHS;

b) maxoauTh M3MepEHHMS MapasIeienueaa, Kyoa.
Berancisate 00bEM Kyba, mapajuieNienure/a no 3aJaHHbIM H3MEPCHUSM, TI0JIb30BAThCS CIMHUIIAMHE
u3MepeHus oobéMa.

Pemrate HECIOXKHBIE 3ala4i Ha UBMCPCHUC IT'COMCTPHUICCKUX BCINYHH B IPAKTUYCCKUX CUTyallUAX.

6 KJacc

Yucna

U 6BIHUC/ICHUA

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHbBIE C PA3TUYHBIMU BHJIAMU YKCEN U CIIOCOOAMH UX 3allHCH,
MEePEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMMHUCH YHCIIA K APYTOM.

CpaBHUBaTh U YIOPAIOYMBATH LEJIbIE YKCIa, OOBIKHOBEHHBIE U JECATHYHBIE TpOOH, CPaBHUBAThH
YHUCJIa OJHOTO U Pa3HbIX 3HAKOB.

BoinmonusATe, coderas yCTHble M NUChbMEHHBbIE NPUEMBI, apupMeTHUecCKue ACHCTBUS C
HAaTypaJIbHBIMU M LEJIBIMH  YUCIAMH, OOBIKHOBEHHBIMH U  JCCATUYHBIMU  APOOSIMH,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMUA YUCIAMHU.

BbluucnsaTe 3HaueHUS YUCIOBBIX BBIPAXKEHHH, BBINOJHATh NPUKUIKY MU OLIEHKY pe3yJbTara
BBIUMCJICHHUM; BBIMOIHATh MpeoOpa3oBaHUS UUCIOBBIX BBIPAXEHHII Ha OCHOBE CBOWCTB
apu(pMETUYECKHUX TEHCTBUMN.

COoOTHOCHUTH TOUKY HA KOOPAMHATHOM MPAMOMN C COOTBETCTBYIOIIHMM €11 UHCIIOM.

N300pakaTh yuciia TOYKAMU Ha KOOPAWHATHOH MPSIMOM, HAXOAUTH MOZYJb YHCIIA.

COOTHOCHUTH TOUYKHU B MPSAMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU 3TOU TOUKHU.
OKpyrIsTh LeJIble Yhcia U JEeCATHYHbIE IPOOHU, HAXOIUTh MPUOIIKEHHUS YUCE.

Yucnogvle u OYKGEHHDbBIE BbIPANICCHUA

[lonumarp ¥ ynoTpeOasITh TEPMHUHBI, CBA3aHHBIE C 3aIMCBhIO0 CTEIIEHU YHUCIJIA, HAXOJIUTh KBaApaT U
KyO 4Mcia, BEIYUCIATH 3HAUEHHSI YMCIIOBBIX BBIPAXKEHUH, CO/lepKaIUX CTETIEHU.

[Tonb30BaTbcs MpU3HAKaMU JAEITUMOCTH, pACKIAIblBaTh HATypaJlbHbIE YHCJIA Ha TPOCTHIE
MHOKHTEIH.

[Tonb30BaTbes MacITaboM, COCTABIIATH MPOMOPLIUK U OTHOILIEHHUSI.

Hcnonb3oBate OykBbl Ui OOO3HAYEHMs 4YHMCEN MpPHU 3allUCH MaTeMaTHYeCKUX BbIPAXKEHUH,
COCTaBJISATh OYKBEHHBIE BbIpaXXEHUS W (HOPMYINbI, HAXOAUTHh 3HAUEHHUS OYKBEHHBIX BBIPA’KEHUM,
OCYILECTBIISAS HEOOXOIUMBIE ITOACTAaHOBKH U IIPe0oOpa30BaHUsL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoguix 3a0ay

PeraTh MHOTOIIIArOBBIE TEKCTOBBIC 3324k apU(METHIESCKUM CIIOCOOOM.
Permath 3a71a4n, CBI3aHHBIE C OTHOIIECHUEM, TIPOITOPIIMOHAIBHOCTHIO BEJMUYHMH, IIPOIIEHTAMH; PEIIATh
TPH OCHOBHBIC 33]]a4H Ha POOH U TPOIICHTHI.
Permars 3ama4n, CopepIKallie 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUINHBL:
a) CKOpOCTb, BPEMsI, pACCTOSTHHE,
b) 1eHa, KOMUYECTBO, CTOUMOCTH;
C) TPOU3BOAUTEIBHOCTH, BpeMsi, 00BEMa pabOTHI,
UCTIONB3YsT apu(hMETUIECKUE IEHCTBUS, OIIEHKY, MPUKHUJIKY; MMOJb30BAThCS €AMHUIIAMH H3MEPEHHUS

COOTBCTCTBYIOIIUX BCIIMYHH.

CocraBnsaTh OyKBEHHBIC BRIPAKEHHSI TI0 YCIIOBHIO 331a4H.

N3Bnekaty nHpOpMaNNIO, MPECTABICHHYIO B TaOIHUIlaX, Ha JTUHEHHOM, CTON0YATON WIM KPYrOBOM
TuarpaMMax, WHTEPIPETHPOBATh MPECTABICHHbBIE JaHHBIC, MCIOJIb30BaTh JAAHHBIC MPU PEIICHUHN
3a/1ad.

[IpencraBnsaTe nHOGOPMAITHIO C IOMOIIIBIO TAOJINII, TMHEHHOMN M CTOI0YATON AHarpamMm.



Haznaonan ceomempus

[IpuBoauTh TpHUMEPbl OOBEKTOB OKPYXKAIOIIETO0 MHpPA, HUMEMUX (GOopMy HM3yYEHHBIX
reOMETPHUECKUX IIOCKUX U MPOCTPAHCTBEHHBIX QUTYpP, IPUMEPBI PAaBHBIX U CHMMETPHUYHBIX (UTYD.
N300pakaTh ¢ MOMOIIBIO IUPKYJIsS, THHEHKH, TPAHCIIOPTHPA Ha HEJIMHOBAHHOM M KJIeTU4aTON Oymare
M3yUYEHHBIE IJIOCKHUE TeoOMeTpuUecKre (GUTrypbl U KOH(PHUTypaluyu, CAMMETPUYHbIE (PUTYPBI
[Tonp30BaTbcs TEOMETPUUECKUMH IOHATUSIMH: PaBEHCTBO (UTyp, CHUMMETPHS; HCIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCb CHMMETPHUH, LIEHTP CUMMETPUH.
HaxonuTe BeNMUYMHBI YITIOB U3MEPEHHMEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIUIBI 3aJaHHOU
BEJIMYMHBI, 10J1b30BaThCS IIPU PEILICHUU 3a]1a4 IpaJlyCHONH MEpOM YIJIOB; pacliO3HaBaTh HA YepTExKax
OCTpBIH, IPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.
BeruncnaTe UIMHY JIOMaHOW, IEPUMETP MHOTOYTOJIBHMKA, IOJIB30BATHCA CIMHULAMU HW3MEPEHUS
JUIMHBI, BBIPA)KaTh OJITHU €IMHUIIbI U3MEPEHUS AJIUHBI Yepe3 JPyTHUe.
Haxonuts, ncronb3ys 4epTéKHbIE HHCTPYMEHTBI, PACCTOSTHUS:

a) MEeXIY IBYMsI TOYKAMH,

b) or Touku 10 MpSAMOIA,

C) AJMHY ITyTH HA KBAJIPaTHOM CETKE.
Bbruucnare miomans GuUryp, COCTaBIEHHBIX M3 IPSIMOYIOJIBHUKOB, MCIIOJIb30BaTh pa3OMeHHE Ha
IPSMOYIOJIbHUKM, Ha paBHble (UIYpbl, JOCTpauBaHHE O MPSIMOYIOJbHHMKA; II0JIb30BATHCS
OCHOBHBIMM €JIMHULIAMH H3MEPEHUsI IUIOLIAAH; BBIpAXKaTh OJHU EIUHUIIBI M3MEPEHUS IUIOIIAIU
4yepes ApyTHue.
Pacnio3HaBath Ha MoOJENAX U M300pAKEHMAX MUPAMUIY, KOHYC, IMJIMHAP, HCIOIb30BaTh
TEPMHUHOJIOTHIO:
BEpILIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.
N300pakaTh Ha KiIeT4aToi Gymare npsMOYToJIbHbIN Napaiesenumnen.
Boruncnsate 00bEM  IPSIMOYTOJIBHOTO —Mapajliesienuiena, Ky0a, I0Jb30BaTbCl OCHOBHBIMU
eIMHUIIAMU U3MEepEeHUst 00bEMa; BbIpaXaTh OJIHU €IUHHIIBI H3MEpEeHUs: 00bEMa uepes Ipyrue.

Pemrats HEecnOKHBIE 3al1a41 Ha HAXOKACHHUEC T'COMCTPUUCCKHUX BCJIMYWH B MPAKTHYCCKUX CUTYyAlIUAX.

3.4 VIAHUPYEMBIE NNPEIMETHBIE PE3YJIbTATHBI OCBOEHHUSA KYPCA «AJITEBPA» (11O

I'OJAM OBYYEHUA)

OcBoenne y4eOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS JIOJKHO

obecneunBaTh AOCTHUIKCHUC CIICAYIOIHNX MPEIAMCTHBIX 06pa3OBaTeJIBHLIX PE3YyJIbTATOB:

7 KJacc

Yucna u ebluucieHus

BbimonHATe, coderas YCTHbIE M IUCbMEHHbIE NpUEMBI, apupMeTHYeCKHe JeHCTBHS C
paIoHaIbHBIMU YHCIIAMHU.
HaxoauTe 3HaUeHUS YHMCIIOBBIX BBIPAXKEHUN; MPUMEHATH pa3zHOOOpasHbIE CIIOCOOBI M MPHUEMBI
BBIUUCIICHUS 3HAUCHUI APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.
[lepexonuTth OT 0AHOM (OPMBI 3aNMCH YHUCEN K APYTOi:

a) TpeoOpa3OBHIBATH NECATUYHYIO PpOOb B OOBIKHOBEHHYIO,

b) OOBIKHOBEHHYIO B IECATHUHYIO,

C) B 4YacTHOCTH B OECKOHEYHYIO IECATHUHYIO JPOOB.
CpaBHMBATH M YIIOPSIOYMBATH PallMOHAIbHBIC YUCIIA.
OKpyrisTh YUCIa.
BbINMONHATE TPUKUAKY W OLEHKY pe3yjibTaTa BBIYMCICHUN, OLEHKY 3HAYeHUH UYHCIOBBIX
BBIPa)KCHU.

BEIONMHATE AEHCTBHUS CO CTEEHIMHU C HaTypaJlbHbIMU IMOKA3aTCIIAMMU.



IIpuMeHATH NpU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp  NpakTHKO-OPMEHTHUPOBAaHHBIC  3aJa4yd, CBS3aHHBIE C  OTHOUICHHMEM  BEIIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMH; UHTEPIPETUPOBATh PE3YNbTAThl PEIICHUS 3a1ad C
y4€TOM OrpaHHUYEHH, CBI3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX OOBEKTOB.

Anzedpauueckue gviparxcenus

Hcnonp30BaTh alireOpanyeckyl0 TEPMHHOJOTHIO M CHMBOJHKY, NPHMEHITH €€ B Ipoliecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPAKCHUH MPH 33JaHHBIX 3HAUCHUSAX [IEPEMEHHBIX.
BeimonHaTe 1peoOpa3oBaHMsl LENOTO BBIPAKEHUS B MHOTOWICH IPHBEICHHUEM IOJOOHBIX
CcllaraeMbIX, PaCKpPBHITHEM CKOOOK.

BBINOMHATE yMHOXKEHUE OJHOWICHA HA MHOTOWICH M MHOTOWICHA HA MHOTOYICH, MPUMCHSThH
(dbopMyIIBI KBaIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIIeCTBIIATh Pa3JIOKCHUE MHOTOYWICHOB HA MHOXKHTENIM C IOMOIIbIO BBIHECEHUS 338 CKOOKH
00I1IEro MHOKUTEJIS, TPYIITUPOBKH CIIAraeMbIX, TPUMEHEHUs (POPMYII COKPAIIEHHOTO YMHOKEHHSL.
[TpumeHsATh TpeoOpa3oBaHKMs MHOTOWICHOB JIJIsl PEIICHUS PA3JIMYHBIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX MPEIMETOB, 3 PCATbHON MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJIbHBIMH IIOKa3aTeJsIMH Ui IPeoOpa3oBaHHA
BBIPa)KCHU.

Ypasuenus u_nepasencmea

Pemarp nuHelHbIE ypaBHEHHS ¢ OJHOM NIEPEMEHHOM, IIPUMEHSA NpaBuia Iepexoa OT UCXOIHOTO
YpaBHEHUs K paBHOCWIBHOMY eMy. IIpoBepsITh, SIBIAETCS JIU YACIO KOPHEM YPaBHEHHS.
[TpumensTH rpaduyeckre MeTOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOuparhs npumepbl map 4YHCEN, SBISIIOIIMXCA PELIEHUEM JIMHEHHOTO YpaBHEHHS C JIBYMs
[IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW IUIOCKOCTH Tpad)MK JTUHEHHOTO YpaBHEHUS C JABYMS NEPEMEHHBIMH;
M0JIb3YACh Tpa)uKOM, MPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUSI.

Pemath cucteMbl IBYX TMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHUCIIE IpadUUECKU.
CocTaBiATh M pelaTh JUHEWHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YPAaBHEHMH IO YCJIOBHIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U NIOJIyYEHHBIN pe3ynbTar.

Koopounamur u zpacpurxu. Oynkuuu
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N300pakaTh Ha KOOPAWHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpAMHATAM, JY4H,
OTPE3KH, NUHTEPBAJIBI.
3anuchIBaTh YUCIOBBIE MPOMEXKYTKH Ha aNreOpanieckoM si3bIKe.
OTmeuaTh B KOOPIMHATHOM IUIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpIMHATaM; CTPOUTHb Ipaduxu
nuHeHbIX QyHKuui. Ctpouts rpaduk pynkuuny = | x 1.
OnuceiBaTh ¢ TOMOIIbIO PYHKIIMH H3BECTHBIE 3aBUCUMOCTH MEXK/1Y BEIMUYMHAMMU:
a) CKOpOCTb, BpEMsl, PACCTOSIHUE;
b) 1eHa, KOMUYECTBO, CTOUMOCTH;
C) TPOM3BOAUTEIBHOCTh, BpeMs, 00bEM PabOTHI.
Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.
[lonumaTts rTpaduueckuii crmoco® NpeAcTaBiICHUs W aHanW3a WHGOPMAIMM; W3BIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.
KJIACC

Yucna u ebluucieHus

Hcnonbs30BaTh HavanbHbIE MPEACTABICHUS O MHOKECTBE JEUCTBUTENbHBIX YHCEI JJIsI CPAaBHEHUS,
OKpYTIJICHHUA H BI)I‘II/ICJ'ICHI/II\/'I; H306pa)I(aTI) )ICfICTBI/ITG.]'IBHBIC YHcCjla TOYKaMH Ha KOOp)IHH&THOﬁ
MPSMOM.



o [IpumeHsaTh TOHSTHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh KBAJIpaTHBIE KOPHH,
UCIIONIE3YSl TPH HEOOXOJWMOCTH KAIBKYISTOP; BBHIMOIHATH MPeoOpa3oBaHUS BBIPAKCHHUIA,
coJiepKaluX KBaJapaTHbIe KOPHHU, UCIIOJIb3YysI CBOMCTBA KOPHEH.

e Ucrmonp30Barh 3amucu OONBIIMX W MAJIBIX YHCEN ¢ MOMOIIBIO JECATUYHBIX IpOoOeil U cTemeHen
gucia 10.

Anzeopauueckue gvipaiiceHus

e [IpuMeHATH MOHATHE CTENEHH C IIEJBIM IOKa3aTeseM, BBINOIHATH MPeoOpa3oBaHUs BBIPAKCHUH,
COJZIepKAIIMX CTEIECHHU C LEJIbIM I10Ka3aTesIeM.

e BBINONHATE TOXIECTBEHHBbIE IPEOOpPa30BAHUS pPALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPaBHII
NeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

e PacxiagpiBaTh KBaJpaTHBIN TPEXWIECH HA MHOXKHUTEIIH.

o [lpumensatp npeoOpa3oBaHMUs BBIPAKEHUHM A pELIEHUs pa3IM4yHbIX 3aJad M3 MAaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Ypasnuenusn u_nepasencmea

e Pemars JMHEHHBIE, KBAaJpaTHbIE YPAaBHECHHs M DPALMOHAIBHBIC YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHMMU C ABYMs IEPEMEHHBIMHU.

e IIpoBoguTe mnpoCTEHIIME HCCIENOBAHMS YPABHEHUH M CUCTEM YpPaBHEHMM, B TOM YHCIE C
IIPUMEHEHUEM TpaUyeCKuX IMpeAcTaBiIeHUI (yCTaHABIMBATh, UMEET JM YPABHEHHME WM CHCTEMA
YpaBHEHMH PELIeHHUs], €CIIH UMEET, TO CKOJIBKO, U TIp.).

e [lepexoauTh OT CIOBECHOH (GOPMYIMPOBKM 3amaud K e€ anreOpandecKkol MOJEeNH C TOMOUIBIO
COCTABJICHMS YPaBHEHHsI WM CHUCTEMbl ypPaBHEHUH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy OJIy4ECHHBIN pe3ynbTar.

e JIpumeHATHP CBOMCTBA 4YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHHWs, OLICHKH; pEIIaTh JIMHEWHbBIC
HEPaBEHCTBA C OJHON NMEPEMEHHOI M UX CUCTEMBI; 1aBaTh rpaMUeCKyr0 MILTIOCTPAIIUI0 MHOYKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

e [loHumaTh W WHCIOJIB30BATHh (PYHKIMOHAIbHBIE MOHATHS W S3BIK (TEPMHUHBL, CHMBOJIMYECKHE

0003HaueHus );

e Crpouts rpapuku Gyuximit y = kx, y = kx + b, y :S, y=ax?+bx+c y=x3y=vVx,y= x|
OTIpeIeNsATh CBOMCTBA (DYHKIIUH.

9 knacc
Yucna u eb14UCICHUSA

° CpaBHI/IBaTB U YIIOPpAAOYUBATH PALIMOHAJIBHBIC U UPPAUOHAJIBHBIC YU CJIA.

e BrmonHATh apI/I(I)MeTI/I‘IeCKI/IC HCP’ICTBHH C pallMOHAJIBHBIMH, COYCTAsA YCTHBIC W INHNCbBMCHHBIC
HpI/IéMBI, BBIITOJIHATD BBIYUCIICHUA C UPppAlUOHAJIIbHBIMU YU CIIAMHU.

L HaXOI[I/ITL 3HAYCHMS CTEICHEH C OCJIBbIMH TI0KA3aTCiIsAMHU H KOpHeﬁ; BBIYHCIIATh 3HAYCHUA
YHCJIOBBIX BBIpa)KCHI/Iﬁ.

L OprrJ'ISITL ﬂeﬁCTBHTCHBHBIe YuCiia, BBINMOJHATE MNPUKHUAKY PpE3yiibTara BBI'—II/ICJ'IeHI/If/'I, OLICHKY
YHCJIOBBIX Bblpa)KeHHﬁ.

Ypasuenus u_nepasencmea

e Pemare JMHEHHBIE W KBaJpaTHbIE YpPAaBHEHMS, YPAaBHEHUS, CBOJAIIMECS K HHUM, IpOCTEeHIINe
IpOoOHO-pallOHANIbHbIE YPABHEHHUS.

e Pemarh cHCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU M CHCTEMBI JIBYX YPABHEHUH,
B KOTOPBIX OJIHO YPABHEHHE HE SIBIISIETCS JIMHEHBIM.

e Pemarh TEKCTOBBIE 33Jjauu adreOpanyecKuM CIocoOOM C MOMOIIBIO COCTAaBIICHUS YpaBHEHUS HIIU
CUCTEMBI JIByX YPAaBHEHMI C IByMs IEPEMEHHBIMU.



IIpoBonuTh mpOCTEHIIME WCCIECAOBAaHUS YPAaBHEHMM W CHUCTEM YpPaBHEHUH, B TOM 4YHCIE C
NpPUMEHEHHEM TpapHuuecKuX MpeICcTaBiIeHUN (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WM CHUCTEMa
YPaBHEHHH peLIeHMs], €CIIU UMEET, TO CKOJIBKO, U TIp.).
Pemats nuHeliHbIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA;

a) wm300paxkaTh PELICHUE HEPABCHCTB HA YUCIIOBOM MPSIMOH,

b) 3amuceIBaTh pelIeHUE C TOMOIIBIO CHMBOJIOB.
Pemate cucTembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAaJpPAaTHOE
HEPaBEHCTBO;

a) wm300paxkaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOH MPSIMOIA,

b) 3amucheIBaTh pelIeHUE C TOMOIIBIO CHMBOJIOB.
Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a4a4.
Pacnio3HaBath (yHKIMHM H3y4eHHBIX BUAOB. Iloka3blBaTh CXEMaTMYECKM PpACIOJIOXKEHHE Ha
IUIOCKOCTH TpaduKoB (HyHKIMNA BUAA:

y=kx,y=kx+b,y=§,y:ax2+bx+c,y:x3,y:\/§,y= IX| B 3aBHCHMOCTH OT

K03 (HULIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIINH

Crtpouth M M300paxaTh CXeMaTW4YeCKH rpad)MKd KBaAPAaTHYHBIX (DYHKIIHIA, ONMMCHIBATH CBOIMCTBA
KBaJpaTUYHBIX (PYHKIHH 110 UX rpadukam.

Pacnio3naBate KBaapaTHuHylo (GYHKIHIO 1O (QopMylie, NPUBOIUTH IMPHUMEPHl KBaAPATHUHBIX
GyHKIMN U3 pealbHOW KU3HH, (PU3UKU, TEOMETPHUH.

Apupmemuueckas u 2eomempuueckas npo2peccuu

PacrnioznaBath apuMeTHyecKyro U FeOMETPUUECKYIO IPOrPECCUU IIPU Pa3HbIX COco0ax 3aAaHuUs.
BbINONHATE BBIYMCICHHUS € UCHONb30BaHUMEM (OpMyl N-oro  wieHa apupMEeTHYECKOW U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4IeHBI IOCIE0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSMH, B TOM YHCIE 331a4d U3
peanbHOM JKHU3HHU (C UCTIONIBb30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHIA).

3.5 NJIAHUPYEMBIE NNPEIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA «'EOMETPUN»

d10 I'OIAM OBYYEHMUS)

OcBoenue ydeOHOro Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHUS JTOHKHO

o0ecrneunBaTh JOCTUKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB:

7 Kaacc

Pacnio3naBaTh M3y4yeHHbIE T'€OMETPUUYECKHE (QUIYpbI, OMNPEAENATh MX B3aUMHOE PaCIHOJIOKEHUE,
n300paxkaTb TEOMETpPUUYECKHE (UIYpbI; BBIOJHATH YEPTEKU IO YCIOBHIO 3adauu. M3mepsars
JIMHEWHBIE U YIJIOBBIC BEJIMYMHBL. Pemars 3a1aum Ha BEIYUCIEHNE JUIMH OTPE3KOB M BEJIMYHH YTJIOB.
Jlenatb rpyOyro OLEHKY JMHEWHBIX M YIJIOBBIX BEJWYHMH MPEIMETOB B PEANbHOM JKU3HU, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3nuuaTh pa3mMepsl 3TUX 0OBEKTOB MO MOPSIKY BETHUNHBI.

CTpouTh 4epTeKH K TEOMETPUUECKUM 3a1adaM.

ITonp30BaTbcsl IpPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIIOIb30BAaTh IIPU3HAKM U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3ajay.

[IpoBOINTE pacCyXJI€HHs C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl NPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEJHAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/a4.
OmnpenensaTs MapajuIeaIbHOCTh MPSAMBIX C IOMOIIBIO YITIOB, KOTOpbhIe 00pa3yeT ¢ HHUMH CEKyIIas.
OnpenensiTh NapauieIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsiMOM
JI0 TOYEK APYrou MpsSIMOM.



e Pemarts 3a1auun Ha KiIeTYaTON Oymare.

e [IpoBoauTH BBIYMCIEHHUSA U HAXOAUTh YUCIOBbIE U OYKBEHHbIE 3HAYEHUS YIJIOB B F€OMETPUYECKHUX
3a/la4ax C HCIIOJIb30BAaHHMEM CYMMBI YIJIOB TPEYTOJIBHHUKOB M MHOIOYI'OJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPH MEPECCUCHUN JIBYX NapaJIeNIbHBIX MPSAMBIX CEKyllel. Pemars mpakTuueckue
3aJ1a4M Ha HaXO0XJIEHUE YIJIOB.

e Biagerb NOHATHEM TI'E€OMETPUUECKOIO MeECTa TOYEK. YMETh OINpEAEATh OUCCEKTpUCy yIila U
CEpEIMHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.

e @opMyIHMpOBaTh ONpENCICHUS OKPY)KHOCTM M Kpyra, XOpAbl M JIUaMeTpa OKPY)KHOCTH,
II0JI30BaThCA UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUU 3aa4.

e DBilagerp NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHHKA OKPYKHOCTH, YMEThb HaxXOIUTh €€ LICHTP.
[Tonp3oBaTbes pakTaMu, 4TO OMCCEKTPUCH] YITIOB TPEYroJbHHUKA MEPECEKAOTCA B OJJTHONW TOUKE, YTO
CepeMHHbIE NIEPIIEHUKYJIISPBI K CTOPOHAM TPEYIOJbHUKA IEPECEKAIOTCS B OHON TOUKE.

e Bilagers NoHATHEM KacaTeabHOW K OKPY)KHOCTH, IOJIb30BaThCS TEOPEMOM O NMEPIEHAUKYISIPHOCTH
KacaTelnbHOU U paguyca, IPOBEAEHHOIO K TOUKE KACaHUS.

e [lonb3oBaTbCcsl MPOCTEMIIMMU TIE€OMETPUUECKUMU HEPABEHCTBAMH, IOHMMATh WX IPAKTHYECKUN
CMBICII.

e [IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JTMHEUKH.

8 Kaacc

e Pacrno3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYIOJBHUKOB, UX AJIEMEHTHI, M0OJIb30BAThCSI UX CBOWCTBAMU
IIPU PELICHUN T€OMETPUYECKUX 3a/1ay.

e [IpuMeHsTH CBOICTBA TOUKH NEPECEUECHUS MEIUaH TPEYTOJIbHUKA (LIEHTPa MAcC) B PELLICHUHU 3ajiau.

e Bilagerp noHATHEM CpeAHEW JIMHUM TPEYrOJIbHMKA W Tpaleluud, NPUMEHATb HMX CBOMCTBA IIPH
pemieHnn reomerpudeckux 3amad. Ilosmb3oBatbea  Teopemon  @aneca M TEOpeMOHW O
IIPONOPLIMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX I PELIECHUS IPAKTHUECKUX 3a1a4.

e [IpuMeHATH MPU3HAKK [TOJOOUS TPEYTOJIBHUKOB B PEIIEHUHM F€OMETPUUECKUX 3a]1ay.

e [lonb3oBatbest Teopemoit Iludaropa nns pemeHUs T€OMETPUYECKUX U IMPAKTUYECKUX 3aj]1ad.
CrponuTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKHX 3aJadax, CaMOCTOSITENIBHO J€JaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JITMHBI.

e Biagerh NOHATUSAMHU CHHYCA, KOCUHYCA U TaHT€HCA OCTPOrO yria MNpSIMOYTOJbHOIO TPEYroIbHHUKA.
[Tonb30BaTbcst STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

e Brruncnare (pa3auuHbIME CIIOCOOaMM) TUIOIIAAL TPEYTOJIbHUKA U IUIOIIAIM MHOTOYTOJIBHBIX (QUTYD
(moaB3ysICh, I/1e HE0OXO0AUMO, KANbKYIIATOpOM). [IpuMEHSATh MOTyYeHHbIE YMEHUS B MPAKTHUECKUX
3a/1a4dax.

e Biagerb MOHATUSMHU BIUCAHHOIO W IIEHTPAJIBbHOIO YIJIa, UCIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MeXAy XopJaMu (CeKyIIMMH) U YIJle MEXIy KacaTeJbHOM M XOpAOH NpHU pelieHun
reOMEeTPUUYECKUX 3ajau.

e Biagerp MNOHATHEM ONMCAHHOTO YETBIPEXYTOJbHHKA, IPUMEHATh CBONCTBA ONHCAHHOIO
YeThIPEXYTOJIbHUKA MTPH PEIICHUH 33]1a4

e [IpuMeHATH MOJNYYEHHBbIE 3HAHWUA HAa MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH Ul 3ajad
peaibHOM JKU3HU M MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C NPUMEHEHHEM TMOoA00uS U
TPUTOHOMETPHH (I10JIb3YACH, TJIe HEOOXOAUMO, KaIbKYJIATOPOM).

9 knacc
e 3HaTth TPUTOHOMCTPUYCCKUC (I)YHKLII/II/I OCTPLBIX VYIJTIOB, HAXOJAUTH C HUX IIOMOUIBIO PA3JIMYHBIC
AJIEMEHTHl TMPSAMOYTOJIBHOTO TPEYroJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX TPEYrOJbHUKOBY).
HaxoauTs (¢ moMomIbio KanbKyasSTOpa) JUIMHBI M YTJIbI Ul HE TAOJUYHBIX 3HAUEHUH.



[Tonp3oBatbes (hopMynamMH MPHUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM JIJISt
HaXO0XKJICHUS COOTHOIICHUI MEX1y TPUTOHOMETPHUECKUMH BETHUYUHAMH.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJISi HAXOXJICHHUS pa3IMYHBIX 3IIEMEHTOB
TPEYroJbHUKA («pPEIICHWEe TPEYrOJIbHUKOBY»), MPUMEHSATh HMX MPU PEUICHUH T'€OMETPHYECKUX
3ajau.

Brnaners noHsTHsAMHU npeoOpazoBaHus MOI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (QUTYD.
[Tonp30BaTbest CBOMCTBAMU MOAOOHS IPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUTMHBI U HAXOAUTh
yriibl 'y nonoOHeix ¢uryp. IlpuMeHsTh CBOWCTBAa MOJOOMS B MPAKTUYECKHX 3a7adax. YMeETb
MPUBOANUTH PUMEPHI OJOOHBIX (PUTYDP B OKPY’KAIOLIEM MUpE.

[Tonp30BaTbes TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOP, O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
0 KBaJpare KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOPAMH, TIOHUMATh UX T€OMETPUYECKUH U (HU3NIECKUIT CMBICI, TPUMEHSTH UX B
pELICHIH TeOMETPUYECKUX U (Pu3HuecKuX 3a1ad. [[pUMEeHATh CKaJIspHOE MPOU3BEIECHHE BEKTOPOB
JUIsL HAXOJKICHUS JUTUH U YTJIOB.

[Tonp30BaThCss METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPHUMEHSTH €T0 B PEIICHHH T€OMETPUUCCKHIX U
MPAKTUYECKHX 3a/1a4.

Brnagers MOHATHUSMH TpPaBWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYXXHOCTH, JUIMHBI JIyTH
OKPY)KHOCTH ¥ PpAJMAaHHOM Mephl YIJa, yYMEThb BBIYMCIATH IUIOUIAJh Kpyra M €ro 4YacTeu.
[TpuMeHSTH MOJTy4YeHHbIE YMEHHUS B TIPAKTUYECKUX 3aadax.

Haxoaute ocu (MM LEHTPBI) CAMMETPHH (QUTYP, TPUMEHSATD ABHKECHUS IUIOCKOCTH B IIPOCTEUIINX
CIyJasx.

[TpuMeHSATh MOTyYEHHBIC 3HAHHS HAa MPAKTUKE — CTPOUTHh MAaTeMaTHUYECKHE MOJENU U 3ajad
peaNbHON JKU3HH M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C NPHUMEHEHHUEM I0J00uS |
TPUTOHOMETPHYECKUX (DYHKIUH (TI0JIB3YSICh, I/1e HEOOX0AUMO, KAIIBKYISTOPOM).

3.6 IVIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «BEPOATHOCTD

U CTATUCTHUKA» (ITIO T'OJAM OBYYEHMUS)

[IpenmeTHble pe3yibTaThl OCBOEHHS Kypca «BepodTrHocTh M cratuctuka» B 7—9 Kiaccax

XapPaAKTCPUIYIOTCA CIICAYIOIIUMHA YMCHUSAMU.

7 Knacc

Uutate uHGOpMAIIHIO, TPEICTABICHHYIO B TaOJMIAX, HA JAUarpamMmax; MpeCTaBsATh JaHHBIC B
BUJEe TaOJUIl, CTPOUTH AUArpaMMbl (CTONOWMKOBBIE (CTOJOYATHIE) W KPYTOBBIE) MO MacCHBam
3HAYCHUMH.

OrnuceIBaTh U MHTEPIIPETUPOBATH peabHbIC YUCIIOBBIC JTAHHBIC, MIPE/ICTABIICHHBIE B Ta0IUIaX, HA
auarpammax, rpadukax.

HUcnonp3oBarh Ui ONMCAHWS  JAHHBIX  CTATUCTUYECKHE  XapaKTEpUCTUKH:  CpeaHee
apudMeTHIecKoe, MeInaHa, HanOoJIbIIIee ¥ HAMMEHBIIIee 3HAYCHUS, pa3Max.

Nwmets mpencraBieHre O CIydailHOM M3MEHYMBOCTUM Ha MpPUMEpax IeH, (PU3MYECKUX BEITUYHH,
AHTPONOMETPUYECKUX TAHHBIX; UMETh MPEJICTABICHUE O CTATUCTUYECKON YCTOMYHBOCTH.

W3BnekaTh U mnpeoOpa3oBbIBaTh WH(GOPMAIMIO, MPEACTABIEHHYIO B BHJE TaOJHI], AUArpaMM,
rpaduKoB; MPEACTABIATh JaHHbIE B BHJI€ TAOIUL, TUarpamm, rpaguKkos.

OnucelBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTeleil: CpPeJHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCIEPCUs U CTaHAAPTHOE OTKIIOHEHUE).



e HaxomuTe YacTOThl YHCIOBBIX 3HAYEHWH W YaCTOThI COOBITHH, B TOM YHCJE MO PE3ysbTaTaM
M3MEpEeHUI 1 HaOII0IeHU .

e HaxomuTe BEpOSTHOCTH CIIy4allHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH DJIEMEHTAPHBIX
COOBITHIA, B TOM YHUCJIC€ B OIBITAX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.

e Hcrnonb3oBarh rpaguueckue MOJAENHU: IEPEBO CIY4YalHOTrO SKCIEPUMEHTa, AuarpamMmbl Diijepa,
YUCII0BAs MpsiMas.

e OnepupoBatrh MOHATHUSIMH: MHOKECTBO, ITOJIMHOKECTBO; BBIIIOJIHATH ONEPALlU HAaJl MHOKECTBAMMU:

a) oObeaMHEHHME, TepeceUeHuE, I0OIHEHHE;
b) mepeuncisTh AIIEMEHTHI MHOXKECTB;
C) NPHUMEHATH CBOMCTBA MHOYECTB.

e Hcnonb3oBarh rpaduyeckoe MpeCTaBICHWE MHOMXECTB W CBSI3ed MEXIy HUMH JUIS ONMCAHUs
MIPOLIECCOB W SIBJICHHIA, B TOM YHUCJIC TPHU PEIICHWU 3aJad W3 JIPYIHX YYEOHBIX MPEIMETOB U
KYypCOB.

9 Kknacc

e 3BiekaTh U npeoOpa3oBbIBATH HH(HOPMALIMIO, TPEICTABICHHYIO B PA3IMYHBIX UCTOYHHKAX B BHJIE
Ta0JIHII, AUarpaMm, Tpad)KoOB; MPEACTABIATh IaHHBIC B BUJIE TAOJHII, TUarpamMmm, rpaduKosB.

e Pemare 3amauM OpraHW30BaHHBIM TEpedOPOM BapUAHTOB, a TaKXKe C HCIOIb30BAaHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

e licnonp3oBaTh onucaTellbHbIE XAPAKTEPUCTUKHU JJII MAaCCUBOB YHMCJIOBBIX JAHHBIX, B TOM YHUCIE
CpeIHHE 3HAYECHUS U MEPbl PACCEUBAHU.

e HaxoauTe YacTOTBl 3HAYEHWW MU YACTOTHI COOBITHS, B TOM YHCIIE MOJB3YACHh pe3yJbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOJIIOICHUH.

e HaxomuTh BEpOSTHOCTH CIYYaWHBIX COOBITUH B M3YUEHHBIX OIBITaX, B TOM YHCIIC B OMbBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEPHUSAX HCIBITAHUN 70 MEPBOro ycrexa, B
cepusx ucnblTaHui bepHysm.

e lMeTh mpeacTaBICHUE O CIIyYalHOW BEJIMYMHE U O PACTIPEICICHUN BEPOSTHOCTEM.

e lMerh mpencTaBieHHE O 3aKOHE OONBIIMX 4YHCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B
CITy4aitHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIIECTBE.

4. ®OPMbI, METOJblI W CPEJACTBA TIIPOBEPKH PE3VJIBTATOB OBYYEHUSA 11O
YYEBHOMY INIPEJMETY
Ha ypokax maremaTuku, aiareOpbl U IeOMETpUH NMPUMEHSIOTCS Cleayrolme (popMbl MPOBEPKU:

HHAUBUAYAJIbHAA, T'PYIIIIOBAsd, q)pOHTaJ'ILHaSI; CpCACTBa IMPOBECPKHU: BOIPOCHI, 3aJdauu, TECTbl U
Apyruc 3aJaHusd; MCETOAbI IIPOBCPKHU: YCTHBIﬁ OoIpocC, MMHMChbMEHHBIN KOHTpPOJIb, 344C€T,
CaMOCTOATCIIbHaA pa60Ta, KOHTPOJIbHAA pa60Ta, MMPpaKTHUYICCKaA pa60Ta, TCCT.



5. TEMATHYECKOE INIAHUPOBAHHWE

5.1 TEMATHYECKOE IVTAHUPOBAHHUE YYEBHOI'O KYPCA «MATEMATHUKA»

S kaacce (165 1)
Ne Tema KosmuecTBo yacos
1 | IMoBTOpeHue Kypca Ha4YaIbHOM IIKOJIBI 4
2 | HarypanbHbie yncia 21
3 | CnoxxeHue U BBIYUTAHUE HATYPATbHBIX YUCEI 37
4 | YMHOXEHHUE U JIeNICHHE HATYPaIbHBIX YHCEI 33
5 | OOBIKHOBEHHBIE TPOOH 21
6 | Hecstuunbie qpodu 45

5.2 TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHUKA»

6 xaacc (165 )
Ne Tema KoJsnyecTBo 4yacoB
1 | IloBTOpEeHHE N3YUEHHOTO B 5 KIlacce 5
2 | JlenMMOCTh HaTYpaJbHBIX YHCEI 16
3 | OOBIKHOBEHHBIE IpOOH 37
4 | OTHOIIECHUS U TPONOPIIUU 28
5 | PanmonasbHBIC YnCIa U ICUCTBUS HAJl HUIMH 66
6 | [loBTOpenue u cucrtemarusaiys yueOHOro MaTepuaa 15

5.3.1 TEMATHYECKOE INVIAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» 7 kaace (99 u)

Ne Tema KosmmmuecTBo yacos
1 | BelpaxeHusi, TOXX/1€CTBa, ypaBHEHUS 25
2 | OyHKIMH 10
3 | CrerneHb ¢ HATYpaTLHBIM ITOKA3aTEIIEM 13
4 | MHorouseHsl 19
5 | ®opMyIbl COKpPaAIIEHHOTO YMHOKEHUS 20
6 | CucteMbl JMHEHHBIX YpaBHEHHH 14

5.3.2 TEMATHYECKOE IINIAHUPOBAHUE YYEBHOTI'O KYPCA «TEOMETPHUSI»

7 xJjaacc (66 1)

Ne Tema Konu4yectBo yacos
1 | HauanbHble TeOMETPUYECKHE CBEACHHUS 11
2 | TpeyronbHuKu 18
3 | [NapamnenpHble IpsIMBIE 13
4 | CooTHOUIEHUSI MEXKIY CTOPOHAMHM U YTIIIaMH TPEYTOJIbHUKA 20
5 | UroroBoe moBTOpeHME 8

5.3.3 TEMATHYECKOE IIVIAHUPOBAHHUE YYEBHOI'O KYPCA «TEOPUSA

BEPOATHOCTEN U MATEMATHUYECKAS CTATUCTHUKA» 7 kaace (33 )

Ne Tema KoauuecTBO YacoB
1 | TabOnuusl 8
2 | Jlmarpammsbl 7
3 | OmmcarenpHast CTAaTUCTHKA 9
4 | CnydaiiHas "3MEHUYUBOCTD 9




5.4.1 TEMATHYECKOE IIVIAHUPOBAHHUE YYEBHOT'O KYPCA «AJITEBPA» 8 kaace (99 4)

Ne Tema KosnyecTBo 4yacos
1 | IToBTOpeHUE M3y4eHHOTO B 7 KJIacce 3
2 | PatimonanpHbIe 1pOOH 28
3 | KBagparnble KopHH 22
4 | KpagpaTHble ypaBHEHUS 18
5 | HepaBencrna 16
6 | CremneHb C 11eJIbIM NOKa3aTeaeM. DJIEMEHThl CTATUCTUKHI 7
7 | IloBTropenue 8

5.4.2 TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

8 kaacc (66 4)
Ne Tema KosnyecTBo 4yacoB
1 | IToBTOpEeHUE Kypca reoMeTpun 7 Kiracca 2
2 | YeThIpeXyroJbHUKA 14
3 | [imomans 14
4 | IlomoGHBIE TPEYTONBHUKA 20
5 | OKpyXHOCTb 16

5.4.3 TEMATHYECKOE IVIAHUPOBAHHUE YYEBHOTI'O KYPCA «TEOPUSA

BEPOATHOCTEN U MATEMATHUYECKAS CTATUCTHUKA» 8 kaacc (33 u)

Ne Tema KonuyectBo yacos
1 | Cnyyaiinble COOBITHS U BEPOSTHOCTD 7
2 | PaccenBanue maHHBIX 7
3 | MaremaTtnyeckoe ONMCAaHUE CIyYalHbIX SIBJICHUHN 10
4 | HdeiictBus ¢ coobITusiMu. Cll0KeHHE BEPOSITHOCTEN 9

5.5.1 TEMATHYECKOE IINIAHUPOBAHHUE YYEFHOI'O KYPCA «AJI'EBPA» 9 kaace (99 1)

Ne Tema KonauyecTBo yacos
1 | CgoiictBa ¢pyukumil. KBagpatuunas pyHkius 29
2 | YpaBHEeHHUs U HEPABEHCTBA C OJIHONM MEpEeMEHHOMN 21
3 | YpaBHEeHHS U HEPABEHCTBA C ABYMs IEPEMEHHBIMH 19
4 | IIporpeccun 17
5 | IloBTopenue 13

5.5.2 TEMATHYECKOE IIVIAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPUS»

9 kJacc (66 1)
Ne Tema KosmuecTBo yacos
1 | BBojHOE MOBTOpPEHHE 2
2 | Meron koopauHatT 11
3 | CooTHOIIIEHUST MEXKIAY CTOPOHAMH U YIIIaMU TpeyroibHuUKa. CKalsipHOE 14
IPOM3BEICHUE BEKTOPOB
4 | JInuHa OKPYKHOCTH W IJIOMIAJIh KpyTa 13
5 | JIBmwkeHHs 9




5.5.3 TEMATHYECKOE IIVIAHUPOBAHHUE YYEBHOI'O KYPCA «TEOPUSA

BEPOSATHOCTEN U MATEMATUYECKAS CTATUCTHUKA» 9 kaace (33 u)

Ne Tema KosnyecTBo 4yacos
1 | HeticTBHsi ¢ COOBITUSIMU. Y MHOKEHHE BEPOSTHOCTEH 7
2 | DneMeHTHl KOMOMHATOPUKHU 13
3 | Ucnbrranus bepnymm 7
4 | CnyyaiiHple BeTUYHHBI 6




