MYHHIHTA/IbHOE D10 EReTHOE 0011e00Pa3oBaTEILHOE VUpeRIeHite
«lllcoaa Ne 47 ¢ yray0acHbiv 13) 4eHHEM 0TACABHBIX NPEAMETOB
uvenn epost Cosereroro Cowosa Banuwuna H.L» ropoacekoro okpyra Camapa

PACCMOTPEHO HPOBEPEHO YTBEPKIAIO
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Hpuaowenne k OOT Q00O

PABOYASI IIPOI'PAMMA
yuebHoro npeamera (kKypea)
«MATEMATHUKA»

Yposeun peainzaiiin paboucii nporpaMmbl:
0a30Bblil, pacimpenplii, ViayGaeuHplid, npopuIbHbIT
Uit 5 —9 Klaccos

Koanueerso yacos no yuebnomy wiaany: 56 1704, 5B — 204y B roa; 5b — 54, 5B — 64 B Heae.110;
0b — 1704, 6B — 2044 B rojas 66 — 34, 6B - 64 B neaeno:
7b — 1704, 7B — 204y Broa; 7b — 34. 7B — 64 B neaeaio:
8b.B.I— 2384 B roa; 8L.B.I' = 74 B nexemno:
95.B - 204y B roa; 9b.B — 64 B Hexe.110.

Cocrasiacna B COOTBCTCTBHI ¢ IPOrPaAMMOil (HA3BAHIE W ABTOPBI PO PAMMBI)

Maremarnka: nporpammbl: 5-11 knacent/ [A. Mepaaak, B.b. [oaonckuit, M.C. flkup w ap.]. — M. Benrana-
['pad, 2018.

['eomerpus. Pabowas nporpamma k vueOuuky J1.C. ArtanacsHa u apyrux. 7-9 kaaccul: vued. nocodue 115
o0weopasosar. oprannsaumii / B.d. byryzos. — M.: [poceeiienue, 2018

Yuetnuk:

Aptop A.l'. Mepsasik

Hassanne Maremarnka: 5 knace. Maremaruka: 6 kinace
Manatenserso «Bentana-I"pady

[0 uspanma 2018, 2019

Artop Al Mepansk

Hassanue Anrebpa. 7 kiace. Anrelpa. 8 kaace, Anreopa. 9 knacc.
Hsaareaserso «Benrana-1 pady

"ot m3nanua 2020, 2021

Astop /L.C. Aranacan, B.d.byrysos. C.b. Kanomues u ap.
Hassanue [eomerpus. 7-9 knaccel

Msnareaberso «llpocseutenmnen

[oa w3panua 2017, 2021

CocraBurenu:
vunrens Koponeu J1.C., Kotukosa O.A . Kyaukopa AL Tursunosa H.B.. Casunosa I B, [Hluranesa H N

Cawmapa. 2021 rox




seccccce] TlosicHUTE/bHAA 3aNIHCKA

Pabouass mporpaMma IO MaTeMaTHKe [yt 5-9 KJacCOB COCTaB/ieHa Ha OCHOBE CJIAYHOIIAX

AOKYMEHTOB:

1.

10.
11.

12.

®enepanbHbIi 3akoH 0T 29.12.2012 Ne 273-®3 "O6 obpa3oanuu B Poccutickoit @epeparu’ (pef,.
ot 06.03.2019);

IToctanoBnenne ['naBHoro I'ocypapcreenHoro Bpaua Poccuiickon ®@epepanuu ot 30 nrons 2020 .
N 16 CanurapHo-3niugemuosiornyecke npasuna CIT 3.1/2.4.3598-20  "CanutapHo-
MUJEMUOIOTHYeCKe TpeOOBaHUSI K YCTPOWMCTBY, CO/Iep)KaHWIO M  OpraHu3alud  paboTbl
oOpa3oBaTe/ibHBIX OpraHW3aluii U APYruX OOBEKTOB COLMaNbHONW WH(PACTPYKTYpPhI AJisi AeTel U
MOJIOZI€KH B YC/IOBUSIX PACIpOCTpaHeHKs1 HOBOM KOpOHaBUpYycHOU MHbekuu (COVID-19)".
[ToctaHoBnenue I'maBHoro I'ocymapcTBeHHoro Bpaua Poccuiickoit @enepariuu ot 28 ceHtsiopst 2020
r. Ne 28 O6 yTBepykeHnM caHuTapHbIx ripaBus CIT 2.4.3648-20 "CaHuTapHO-3MH/eMUO0J/IOTHUeCKHe
TpeOOBaHUS K OpraHM3alysM BOCIUTaHWS W OO0y4yeHHWs, OTAbIXa U O3[0POBJeHUs [leTeld U
MOJIOZIEXU .

denepanbHbIA TiepeueHb Y4eOHUKOB, YTBEDXK/IEHHBIM TPUKa3oM MUHHCTEPCTBA TMPOCBEIeHHs
Poccutickoii @egepariyu ot 20.05.2020 Ne 254 (¢ usmeHeHusimu oT 23.12.2020 Ne 766);
@enepanbHbIM MepeueHb Y4eOHMKOB, yTBEp)KIEHHBbIM MpuKa3oM MuHnpocBelienuss Poccun ot
28.12.2018 Ne 345 (yuebnuku, npuobpereHHble U3 (eznepanbHoro miepeunss 2018 roma o
BCTYIUIeHUsI B CW/Iy [JAHHOTO TIpMKa3a, oOpa3oBaTe/ibHble OpPraHW3alldy BIIPaBe WCIIO/Ib30BaTh B
TeyeHue ISATH JIeT);

[Mpuka3 MwuHo6pHayku Poccuu ot 17.05.2012 N 413 (pen. ot 11.12.2020) "O6 yTBepkaeHHU
(ezseparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaH4apTa CpefiHero obiiero oopasoBaHus"
denepanbHBIA TOCYJAPCTBEHHBIM 00pa3oBaTe/bHBIA CTaHAApPT OCHOBHOTO 00Iero obpa3oBaHWMs,
yTBepXK/JeHHbIM TprKa3oM MuHucTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®Pesepauyu ot
17.12.2010 Ne 1897 (B pen. mpukasa Ne 1577 ot 31.12.15).

[Tpuka3 MwunucrepcTBa mpocBemjeHusi Poccuiickoit ®epepaipin ot 22.03.2021 Ne 115 "O6
yTBepxaeHnr Ilopsifka oOpraHM3alii U OCYLIeCTBIeHHWs 00pa30BaTeIbHOW [esTeSbHOCTA T10
OCHOBHBIM 0011]e00pa3oBaTe/bHBIM TporpaMMaM - 00pa3oBaTe/bHBIM TMpOrpaMMaM HadajbHOTO
o0111ero, 0CHOBHOTO 00IIIEro U cpeiHero obiero oopa3oBanus”

OOII OO0 MBOY IlIxoss! Ne 47 r.0. Camapa;

Yue6Hnbii iiaH MBOY IlIkonbl Ne 47 r.0. Camapa;

Matematuka: pabouue riporpamMmel: 5 - 11 kaccet / A. T'. Mep3nsik, B. B. TTononckwuii, M. C. fkup,
E. B. Byuko. — M. : Benrana-I'pad, 2018;

'eometpust. Pabouast mporpamma K yuebnuky JI.C. AtaHacsiHa U pyrux. 7-9 Kiaccel: yueb. mocobue

nuist 0b1rieobpa3oBar. opranu3arnuii / B.®. Byty3os. — M.: TIpocsetnenue, 2018;



13. Ionoxxenue o paboueit mporpamme MBOY kol Ne 47 1.0. Camapa

Marepuan yueOHOro Kypca COOTBETCTBYeT TIPUMEPHOW TIIpOrpaMMe OCHOBHOTO 0OILero
oOpa3oBaHus 10 MaTematuke. Kpome Toro, B y4yeOHBI KypC OpraHMYHO BIUIETEHa CTOXAaCTHUeCKast
JIMHUS, YCUJIEHbI TeOPeTHKO-MHOKeCTBEHHbIE TIOAXO[bI K W3/I0KEHWUI0 HEKOTOPBIX BOMPOCOB, Oosiee
TIOJTHO PacKpbITa HCTOPUKO-KYJIbTYPHasl TUHUSL.

[TosTHOCTBIO COOTBETCTBYs (pe/iepaTbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHZapTa OCHOBHOTO
obiiero obpa3oBaHus, MaTepras OTBeuaeT BO3PACTHBIM OCOOEHHOCTSIM TIOJPOCTKOBOTO MEpPUoAa, KOra
peGeHOK ycCTpemsieH K peasibHOW TPAKTUYeCKOW [JesTe/lbHOCTH, TO3HAHWI0 MUpPA, CaMOIIO3HAHUIO M
camooripefiesiennto. Kypc opueHTHMpOBaH He TOJIbKO Ha 3HAHMEBBbIM, HO U B TEepBYI0 oOuepelb Ha
JiesiTe/TIbHOCTHBIM KOMITOHeHT 00pa3oBaHusi. JTO T1103BOJISIeT TIOBBICUTH MOTHBAL[I0 O00yueHUs, B

HauOOo/bIIel CTeleHd peai30BaTh CIIOCOOHOCTH, BO3MOXXHOCTH, ITOTPeOHOCTH ¥ MHTepeChl pebeHKa.

[{enb paboueit IpOrpamMmmal:

* ¢hopmupoBaHue TIpe/iCTaB/ieHU O MaTeMaTHKe KaK YHUBEpPCaJbHOM $3blKe HayKH, CpeJCTBe
MO/Ie/IMPOBaHMUS SIBJIEHUI U MPOLIECCOB, 00 UesiX ¥ MeTo/jJaX MaTeMaTHKH;

Pa3BUTHE JIOTUUECKOTO MBIIUIEHUS, TIPOCTPAHCTBEHHOTO BOOOpPaXKeHUs, aJrOPUTMUUECKON
Ky/IbTYpbl, KPUTHUECKOTO MBIIIEHHS] Ha YPOBHe, HeoOXoAuMoM [yisi Oyayieil mpodeccroHanbHON
JiesiTeNTbHOCTH;

OBJIa/IeHHe MaTeMaTHUYeCKUMHU 3HaHUSIMU U YMEHUSIMU, He0OXOAUMBbIMU B TIOBCEIHEBHOW YKU3HH,
JUIST U3yUeHUs ITKOJIbHBIX eCTeCTBEeHHO-HaYUYHbIX JUCLITUIMH Ha 00Jiee BBICOKOM YPOBHE, [I7IsI TIO/TyUeHHUsT
obpa3oBaHus B 06/1aCTsIX, TPeOYIOMIMX yI/TyO/IEHHONW MaTeMaTHUECKOW TTO/ITOTOBKH;

BOCIIMTAaHUEe CpEe/CTBAMM MaTeMaTUKW KYJbTYpPbl JIMUHOCTH, TIOHUMaHUsi 3HAYMMOCTU
MaTeMaTWKu [JIi HayuyHO-TeXHUUeCKOTrO TIporpecca, OTHOLIEHWs] K MaTeMaThKe KakK K YacTu
o011leyesIoBeyeCckoll Ky/lbTyphl uepe3 3HAaKOMCTBO C HCTOpPUeH pPa3BUTUS MaTeMaTHUKH, 3BOJFOIMeN
MaTeMaTUUeCcKux uzei

Opuum 13 6a30BbIX TpeOOBaHWM K cojiep)KaHWi0 00pa3oBaHUSI Ha 3TOM CTYIIE€HU SIBJISETCS
JOCTV)KeHWe BbIITyCKHUKaMU YPOBHSI (DYHKLIMOHAJbHOM I'PDaMOTHOCTU (MaTeMaTUueCKOM, eCTeCTBEHHO-
HAyYHOW M COLMATbHO-KYJbTYPHOH), He0OXOJUMO B coBpeMeHHOM obiiectBe. B gaHHOM yueGHOM
Kypce y o0yyaroluxcs 1jejieHarpaB/ieHHO U MJIaHOMepHO (opMupyeTcsi GyHKLMOHAIbHAas TPaMOTHOCTb

BO BCeX ee HallpaBJ/IeHUSAX.

PexxuM 3aHATUNA.

Ha HN3yUueHHe MdTeMATHUKU B OCHOBHOH HIKOJIE OTBOAUT 5 y‘—IE6HbIX UdCOB B HeJe/IF0 B TeueHue

KaXJ0oro roja obyueHrsi U3 MHBAapUMAHTHOM uyacTH y4eOHOro IUlaHa, a TaK ’Ke, YUMThbIBas CTeLU(pUKY



OTJe/IbHBIX KJ/IAaCCOB, BBIZIEJIEHbl Yachl W3 4YacTW, (DOPMHPOBAHHOW yuaCTHUKaMH 00pa30BaTebHBIX
OTHOILIEHUH.
OO011jee KOJIMUECTBO YaCOB 3a YPOBEHb 00Pa30BaHUS:

nio I Bapuanty — 952 y, no Il Bapuanty — 1054 u.

Ko/muecTBo 5 6 7 8 9
Hacos | 11 | 11 | 11 | 11 | 11

B Hegemo, | 5 6 5 6 5 6 7 7 6 6

13 HUX

anrebpa 3 4 4 4 4 4

reoOMeTpus 2 2 3 3 2 2

B rop, 170 204 170 204 170 204 238 238 204 204

13 HUX

anrebpa 102 136 136 136 136 136

reoMeTpust 68 68 102 102 68 68

CoryiacHo 1ipoekTy BasucHoro yye6Horo (oOpa3oBaTesbHOT0) TlaHa B 5 — 6 Kaccax M3ydaeTcs
npeaMeT «MaremaTvka» (MHTeTPUPOBaHHBLIM TipeAMeT), B 7 — 9 Kijaccax TMapasuie/lbHO M3y4yaroTCs
npegmeTbl «Anrebpa» u «['eomerpusi». [aHHas pabouasi rporpamMma MpeAyCMaTpUBaeT H3yudeHHe

npeaMeTa «MaTeMaTrKa» TapasuiesibHO 2 Moayismu «Moaynb Anrebpa» u «Mogyab ['eomeTpusi».

Pabouasg nporpamma obecrieyeHa ciaeayvioumMmu YMK.

Y4eOHO-MeTOIUUECKHUH  KOMIIIEKT (YMK) «MaremaTuka» (aBTopsl: Mep3aak A.T.,
IMonouckuii B.B., SIkup M.C., Byuko E.B.) npegHa3HaueH /it 5-6 KiaccoB o01ieo0pa3oBaTe/bHBIX
yupexxgeHuii. OH obecrieurBaeT TIPeeMCTBEHHOCTbh KypCOB MaTeMaTUKH B HaualbHOU IIIKOJIe U KypCOB
anreOpbl B TIOCTIEAYIOUIMX Kaaccax /st 00JbIIMHCTBA MPOrpamMM, M03BOJIsieT MPOBO/IUTE Pa3HOYPOBHEBOE
o0yueHre 1M KaueCTBEHHYIO TIOATOTOBKY IIKOJLHUKOB K U3YUYeHHIO KYPCOB anreOpbl U reoOMeTpuH (B TOM
yKc/ie CTepeOMeTPUM) B CTapIIMX K/IaccaxX, a TakKe CMeXXHBIX JUCLUIUIMH - PU3UKH, XUMUH, Teorpaduu
u 1p. YMK «Marematuka» Mep3nsk A.I'.. u ap. ans 5-6 K/1acCOB BbINTyCKaeT U3aTenbCTBO «BeHTaHa-
I'pad».

CoctaB YMK «MaremaTtuka» sl 5-6 K/1accoB:

- YuebHukw. 5, 6 knaccel. Aémopbi: Mep3nsik A.T'., Tlonorckwuii B.b., fIkup M.C., 2018, 2019

- Oupaktuueckre Matepuassl. 5, 6 kinaccel. Agmopbi: Mep3nsik A. T'., TTononckuii B. B., PabuHoBuy E.
M., dxup M.C., 2018, 2019

- Metoauueckue nocobus. 5, 6 kmaccel. Asmopsbi: byrko E.B., Mep3nsk A.T'., TTonoHckuit B.b., Ikup

M.C,, 2018, 2019



YuebHo-MeTouueckux KomruiekT (YMK) «Anredpa» (aBTopel: Mep3nak A.I'., TlosoHckui
B.B., fixup M.C., Byuko E.B. npesjHa3HaueH 115 7-9 KaccoB 00111e00pa30BaTe/IbHBIX YUPEXKIEHUH.
OcobenHocTty HUK YMK:
- TOC/Ie/IoBaTe/TbHOEe M3/I0’KeHHe TeOPUH C TIpUBJieueHHeM 0OJIbILIOro YKc/ia PUMEPOB, CTIOCOOCTBYIOIIee
3¢ deKTUBHOM opraHu3alyy yuebHOro Tporiecca;
- CO3/laHMe YCJOBUH it TJIyOOKOrO YCBOEHMs y4alllUMHCS TEODUM W OBJIAJIEHUS MaTeMaTUYeCKUM
amnmaparoM OJlaroZiapsi B3aUMOCBSI3W Y B3aMMOITPOHUKHOBEHHUIO COZiepyKaTe/TlbHO-MeTOAUYeCKUX JINHUN
Kypca;
- obecrieueHre YCBOEHUsI OCHOBHBIX TEOPETHUECKUX 3HAaHWUM U OPMUPOBaHUS HEOOXOAUMBIX YMEHUN U
HaBBIKOB C MTOMOILIbI) CUCTEMBI YTIpaXKHEHUH;
- BBIJleJIeHHe 3aJJaHUK 00s13aTe/IbHOTO YPOBHS B KaXK/[OM 1ocobuu, BxozsiieM B YMK.
CoctaB YMK «Asnredpa» st 7-9 K/1acCoB:
- Yuebnukw. 7, 8, 9 knaccel. Asmopbi: Mep3nsak A.T'., [Tononckuii B.B., fdkup M.C., 2019, 2020, 2021
- upaktuueckue MaTepuasbl. 7, 8, 9 kmaccel. Aemopbl: Mep3nsk A. I'., [Tosonckuii B. B., PabuHoBHY
E. M., fAxup M.C.. 2019
- Metoauueckue rocobus. 7, 8, 9 knaccel. Aemopbi: bynko E.B., Mep3nsik A.T'., [Tosnonckuii B.B., fIkup

M.C., 2019

YuebHo-meTouueckuii KoMrieKT (YMK) «I'eomerpusi» (aBTopbl: AtaHacaH JI.C., ByrysoB B.®.,
Kapgomues C.B. u ap.) npefHa3HayeHa /st 7-9 KiaccoB 0011je00pa3oBaTebHbIX yUpeXKIeHHi.
Oco6eHHOCTH JTUHUH:
- IOCTYTHOE U3/I0)KeHHe TeOPeTUUYeCKOro Mareprarna;
- OOIIMpHBIN 3a/1aUHBINA MaTepuar;
- BO3MOYKHOCTb OpTraHU3al[ui UHUBUYaTbHONU PaboThl.
CocraB YMK «I'eomerpus» Aranacsna J1.C., byry3sosa B.®., Kagomuesa C.b. u ap. gna 7-
9 ks1accoB:
-YueGHUK C 3/IEKTPOHHBIM TIPU/IOKeHHEeM (Ha caiiTe W3ZaTenbCcTBa). 7-9 Kiacchl. ABmopbl: ATaHacsH
JI.C., Byty30B B.®., Kagomues C.b., [To3usk 3.I'., Oguna N.1., 2016, 2018
- [IujakTueckue mMatepuassl. 7, 8 u 9 kmaccoB. Asmopni: 3uB B.I'., Maiinep B.M.
- Tematnueckue Tectsl. 7, 8 1 9 Knaccos. Aémopbl: Muienko T.M., bivukos A.JI.
- CamocTosITe/TbHBIE M KOHTPOJIbHBIE paboThI. 7-9 Knacchl. Aemop: NueHckast M.A.
- Meromnueckue pekomeHzaumu. 7, 8 u 9 knaccel. Aemopbi: AtaHacsH J1.C., bytys3oB B.®., I'nasros FO.A. u
APp-

- 3agauu o reometpud. 7-11 knaccel. Asmopnbi: 3uB B.I'., Metinep B.M., baxanckuu A.T'.



II. Tinanupyemble pe3y/bTaThl H3YYeHHsi ydeOHOro mpeaMera «MaremaTHka» B 5-9

KJ/IdCCaX

5 KJ1acc

JIuuHOCMHbIE pe3y/ibmambl

Y yuamgerocsi 6yyT copMHUpOBaHbI:

1) MoTuBaLMOHHasi OCHOBa Y4eOHOU [esTeNbHOCTU: TOHMMaHHEe CMBIC/A YUeHUsl, TIOJI0KUTETbHOe
OTHOLIEHME K IIIKOJIe, BEPa B CBOU CHUJIBI;

2) 11e/I0CTHOE BOCTIPUSITHE OKPY’Karoll{ero MUpa, MpeficTaB/ieHnst 00 NCTOPUH pa3BUTHSI MaTeMaTUUeCKOTo
3HaHUS, PO/ MaTeMaTUKK B CUCTeMe 3HaHW;

3) CrocoOHOCTh K CAaMOKOHTPOJIFO; CIOCOOHOCTh K pe(IeKCMBHOM CaMOOIIeHKe Ha OCHOBe KpHUTepHeB
YCITIEILIHOCTU B yq66H0ﬁ AedATe/IbHOCTH, TOTOBHOCTb TOHMMATb W YUYUTBIBATH TIpEAJIOKEHUS W OLI€HKH
yuuTesen, ToBapullel, poAuTenen U Apyrux J/eun;

4) caMOCTOSITe/IbHOCTb Y JIMYHAsi OTBETCTBEHHOCTh 3a CBOM pe3y/bTaT KakK B MCIIOTHUTE/IBCKOM, TakK U B
TBOPUYECKOM JleATeNIbHOCTH;

5) TIpUHSITHe LIeHHOCTel: 3HaHWe, CO3WJaHWe, pa3BUTHe, ApYy)K0a, COTPyJHUUECTBO, 3/10POBbe,
OTBETCTBEHHOEe OTHOILLIEHHe K CBOeMY 3/l0pPOBb0, YMeHHe NIPUMeHSTh [paBU/la COXpaHeHHUs U TIO//1epyKKU
CBOETO 3/J0POBBsI B yueOHOM [1eSITeNTbHOCTH;

6) yueOHO-TIO3HaBaTe/NbHBIM WMHTEpeC K HW3yUueHWI0 MaTeMaTWKU U criocobamM MaremMaTHuecKoi
JesITe/IbHOCTY;

7) yBaXHTeNnbHOe, NTO3UTUBHOE OTHOLIEHHe K cebe M pyruM, oco3HaHHe «$I», C OHON CTOPOHBI, KaK
JIMYHOCTU U WHJUBU/YaJbHOCTH, a C APYrod — Kak uyacTU KOJUIeKTMBA Kjacca, rpak/laHuHa CBOEro
OreuecTBa, 0OCO3HaHKE U MIPOSIB/IEHNE OTBETCTBEHHOCTH 3a 0011jee O/1aromnosyure U ycrex;

8) 3HaHMe OCHOBHBIX MOPAJIbHBIX HOPM yueHHKa, HeOOXOUMBIX [/l ycriexa B yUeHWH, U OpUeHTallUsl Ha
UX TIpUMeHeHre B yueOHOM /1esiTelTbHOCTH;

9) craHOB/eHHe B Tpolilecce yueOHOW /IeATeTbHOCTH STHUECKUX UYyBCTB (CThIZA, BHHBI, COBECTH) U
MIaTUM (TIOHUMAaHUS], TEPIMMOCTH K OCOOEHHOCTSIM JINUHOCTH JPYTHX JIIOZAeH, COMepeXuBaHUs) Kak
PeryisaTopoB MOpPaabHOIO NOBE/IEHHST;

10) cTaHOB/IEHMe B Mpoliecce MaTeMaTUUeCKOW [esTe/IbHOCTU 3CTeTUYeCKUX YyBCTB Yepe3 BOCIIPUSTHE
rapMOHMM  MaTeMaTU4YeCKOTO  3HaHWs, BHYTPeHHee e[MHCTBO  MaTeMaTU4YeCKUX  OOBEKTOB,
YHUBEPCaIbHOCTb MaTEMaTUYeCKOTrO SI3bIKa;

11) oBnajeHWe Haya/JbHbIMM HaBbIKAMU aJjaNTalid B JWUHAMUYHO H3MEHSIOIIEMCsS MHpe Ha OCHOBe
MeTo/zia pe/IeKCMBHOM CaMOOpraHU3alvu;

12) onbIT caMOCTOATENBHOM YCIIeITHOW MaTeMaTUUeCKOM ieATe/IbHOCTH 110 ITporpaMMe 5 KJiacca.

Memanpedmemubie pe3y1bmambl

PeryngaTvBHbIE



Yyamuiics HayumrTcs:

1) npuHUMAaTh ¥ COXpaHATh YueOHYIO 3a/jauy;

2) IPUMEeHSTh U3yueHHbIe TpUeMbl CAMOMOTHBHUPOBaHUS K yueOHOM /lesTe/IbHOCTH;

3) maHMpoBaTh, B TOM 4YWC/Ie BO BHYTPEHHEM TIUIaHe, CBOIO yueOHYIO [esiTelbHOCTh Ha YpPOKe B
COOTBETCTBUMU C ee YTOUHEeHHOU CTPyKTypoii (15 11aros);

4) yuuTHIBaTH BbIIeJIEHHbIE YUHWTeleM OpPWEeHTHPhbI [eHCTBUSI B HOBOM Y4eOHOM Marepuasie B
COTPY/IHUYECTBE C yuuTesieMm;

5) TpUMeHATb U3y4yeHHble Cr0COObI W aJTOPUTMBI BBINIOJHEHUS] OCHOBHBIX IIIAroB y4eOHOM
JesITe/TIbHOCTU:

— nipobHOoe yuebHOe /ielicTBUE;

— ¢uKcUpoBaHWe WH/AWBUYaTbHOTO 3aTPYAHEHNS;

— BbISIB/IEHME MeCTa Y [IPUYMHbI 3aTPYAHEHUS;

— TIOCTpPOeHHe TIPOeKTa BbIXOJ|a M3 3aTpy/iHeHHus1 (IIOCTaHOBKA IiesH, BBIOOp criocoba ee peanu3anivy,
cocTaBJleHue T/IaHa [IelCTBH, BBIOOp CPeZCTB, Orpe/ie/ieHHe CPOKOB);

— peanM3aliysi IOCTPOEHHOT 0 NPOeKTa U (PUKCHPOBaHUe HOBOI'O 3HaHUs B (hOpMe 3Ta/IoHa;

— yCBOEHMe HOBOI0;

— CAMOKOHTPOJIb pe3yJibTaTa yueOHOU JesTe/TbHOCTY;

— camMoolLjeHKa yueOHOM JiesTe/IlbHOCTH Ha OCHOBe KPUTePHEB YCIeLTHOCTH;

6) pasnMuaTh 3HaHWe, yMeHue, IPOeKT, lieJib, II7IaH, Crocob, CpejCcTBO M pe3yabTaT yuyeOHOU
[esTe/IbHOCTY;

7) BBITIOJHATL yueOHble [eHCTBUsS B MaTepyaj30BaHHOMN, MeJUMHOM, IPOMKOPeueBOM M yMCTBEHHOMN
(opme;

8) mpuMeHsITh W3yueHHble CMOCOObI M aJrOPUTMbI BBITIOJIHEHUsST OCHOBHBIX I1aroB KOPPEKIMOHHOMN
[esTe/IbHOCTU:

— camocCTosiTe/IbHas paboTa;

— camorpoBepKa (110 obpasiy, nogpobHoMy obpaslly, 3TaJoHY);

— ¢uKcupoBaHUe OLIMOKHU;

— BBIsIBJIeHHe TIPUYMHBI OIIHNOKHY;

— WCTIpaB/ieHre OIMOKK Ha OCHOBe OOIIero ajropuTMa UCTIpaB/IeHuUs OIIOO0K;

— CaMOKOHTPOJIb pe3yJibTaTa KOPPeKLIMOHHOM [1esiTe/IbHOCTH;

— camooLleHKa KOPPeKLIMOHHOM [1esiTeJTbHOCTH Ha OCHOBe KDUTEPUEB YCIIETHOCTH;

9) ucrnosb30BaTh MaTeMaTUUECKYI0 TEPMUHOJIOTHIO, U3YUYeHHYI0 B 5 Kiacce, /1Sl ONMCaHUs pPe3y/bTaToB
CBOel yueOHOM /1eATe/TbHOCTH;

10) agekBaTHO BOCIPMHUMATL M YUUTHIBATh TPEJJIOKEHUs] U OLIeHKY yuuTesiei, ToBapuileid, poguTesieit

Y IPYTUX JIFOJel;



11) BHOCUTL HeOOXOAMMbIE KOPPEKTUBBI B ZIEMCTBHE TIOC/Ie ero 3aBepIlieHHsI Ha OCHOBE ero OIIeHKU U
yueTa XapakTepa CZieJlaHHbIX OLIMOOK, MCII0/Ib30BaTh MPE/IOXKEHHsT U OLEHKW /11 CO3[jaHus HOBOTO,
Hosiee cOBepILIEHHOTO pe3y/bTara;

12) nmpuMeHsAThL a/IrOPUTM TIPOBeleHUsT pedyieKCHH CBOel yueOHO /1esiTe/TbHOCTH.

ITo3HaBaTe/ILHbBIE

Yuanuiics HayuuTCs:

1) MoHMMaTb M TIPUMEHSITh MAaTeMaTHUeCKYl0 TEePMUHOJIOTHIO [iji pelleHrs y4eOHBIX 3afiayu Tio
nporpaMMe 5 Kjacca, MCI0J/ib30BaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA, B TOM UKCJie MOJIENN U CXeMbl
JUIs pellieHnst yueOHBIX 3a/1ay;

2) BBITIO/THATh HAa OCHOBE M3YUeHHBIX a/ITOPUTMOB JIEMCTBHUIA JIOTUUECKHe OTepaljui — aHainu3 00BHeKTOB
C BBIZIeJIEHUEM CYILECTBEHHbIX IPU3HAKOB, CHHTE3, CpaBHEHHWE W K/IACCU(PUKALUIO TI0 3aJaHHBIM
KpUTepusiM, 000011IeHHe U aHAJIOTHIO, TI0/[BeZIeHHe TI0 TIOHSTHE;

3) yCTaHaBNMBATh IPUYMHHO-C/Ie/ICTBEHHBIE CBSI3U B U3yUaeMOM KpyTe SIBJIeHUH;

4) TpUMeHsITb B y4eOHOU [JesTe/IbHOCTU W3yueHHbIe aJrOpPUTMbI MeTO/JOB TO3HaHWs: HaO/rO/eHus,
MO/Ie/TMPOBaHMsI, UCCIe/IOBAHUS;

5) OCYIIeCTB/ISAITh TIPOEKTHYIO [IeATeIbHOCTb, WCIOMb3ysl pas/iMuHble CTPYKTYPbl TPOEKTOB B
3aBUCUMOCTH OT y4eOHOU 1e/;

6) TpUMeHsTh TpaBW/ia PabOTBHI C TEKCTOM, BBIAEATH CYIeCTBEHHYIO WH(OpMaLWi0 U3 COOOIeHUi
Pa3HBIX BUJIOB (B MEPBYIO ouepe/ib TEKCTOB);

7) NIPUMEHSITh OCHOBHBIE CTIOCOOBI BK/TFOUEHHSI HOBOTO 3HaHUS B CUCTEMY CBOWX 3HaHUM;

9) ocCyulecTB/IsATH TMOWCK HeoOXoAuMoW wuHGOpMay [Ji  BBIIOJIHEHWsS yueOHBbIX 3aZlaHUuN  C
WCII0/Ib30BaHNeM yueOHOUM JIMTepaTypbl, JHLUK/IONeAWH, CIIPAaBOUYHUKOB (BK/IFOUasi 3/IeKTPOHHBIE,
1MdpoBbIe), B OTKPHITOM HH(POPMAIMIOHHOM TIPOCTPAaHCTBE, B TOM YHC/IEe KOHTPOJMPYEMOM
nipoctpaHcTBe IHTepHeTa;

10) ocy1iecTBiATH 3amuch BHIOOPOUYHOM MH(OPMaILMK 00 OKPY)KarwIileM Mupe U 0 cebe camoMm, B TOM
yucsie ¢ momMotrpio uHctpymeHToB KT, cucremaTusupoBars ee;

11) opueHTHpOBaTHCS Ha pa3HOOOpa3ue CrIOCOOOB pellleHus 3a/iay;

12) ctpouthk cooOirleHusi, pacCy/leHusi B YCTHOW U MUCbMeHHOUN ¢dopmMe 00 0OBeKTe, ero CTPOeHHH,
CBOMCTBAxX U CBSA3SIX;

13) BnageTs psoM OOIIMX MPUEMOB pelleHus 3a/1ay;

14) moHMMaTh W TIpUMEHSTh 0a30Bble MEXIIPeJAMETHbIe TOHSTHS B COOTBETCTBUM C TIPOrPaMMOM 5
KJ1acca;

15) cocTaBnsiTh U peliath COOCTBEHHbBIE 3a7lauM, PUMEPHI ¥ ypaBHEHHUs T10 TTporpaMMe 5 Kiiacca;

16) moHMMaTh ¥ TIPUMEHSITh 3HAaKW M CUMBOJIBbI, MCIOJIb3yeMble B yueOHUKe 5 Kacca [yisi OpraHv3aluu
yueOHOU JesiTe/TbHOCTH.

KoOMMVYHUKATHUBHbIE




Yyamuiics HayumrTcs:
1) dbukcrpoBaTh CylljeCTBeHHbIe OTJIMUMS JUCKYCCHU OT CIIOpa, MPUMEeHSITh MpaBu/ia Be/leHusl JUCKYCCUH,
(hopMyMpoBaTh COOCTBEHHYHO MO3ULIUIO;
2) [omyCKaTh BO3MOKHOCTb CYIL[eCTBOBAHMS Pa3HbIX TOUEK 3PEHUS], YBa)KaTb Uy>KOe MHEHUe, TIPOSIBJISITh
TEPITUMOCTh K 0COOEHHOCTSIM JTMUHOCTH CODece/IHIKa;
3) CTPeMUTBbCSI K COTJIaCOBAHWIO Pa3/IMUHbIX MO3ULIMKM B COBMECTHOM [JesiTe/IbHOCTH, [OrOBapuBaThCs U
TIPUXOJUTh K 00Ll[eMy pelleHHI0 Ha OCHOBE KOMMYHMKATHBHOTO B3aUMOJeMCTBUsI (B TOM 4YMC/Ie U B
CUTYyaL[uu CTOJIKHOBEHUSI HIHTEPECOB);
4) pacripefieiiTb PO/ B KOMMYHUKaTUBHOM B3auMOJIelCTBUH, (pOpMyIMpoBaTh QYHKIMK <aBTOpa >,
< TIOHUMaIOIIlero >, <KpUTHKa>, <opraHusaTopa® U <apbuTpa>, NMpUMeHsTH MpaBuia paboThl B
JlAHHBIX TIO3ULUAX (CTPOMTH MOHATHBIE /1JIs1 TapTHepa BbICKa3bIBaHMS, 3a/jaBaTh BOMPOCHI Ha IOHUMaHUe,
WCTI0/Th30BaTh COTJIACOBAHHBIN 3Ta/IOH /11 000CHOBAHUS CBOEM TOUKU 3PEHUS U JIp.);
5) afleKBaTHO WCII0/Ib30BaTh peueBble CPeACTBa /il pellieHusi KOMMYHMKaTUBHBIX 3ajiau, CTPOMTH
MOHOJIOTHUeCKOe BbICKa3bIBaHKe, B/IafleTh AUaoruyeckoii popmoii peuy;
6) MoHWMaTh 3HaueHHe KOMaHJHOW paboThI //is T0J/TyueHUs TI0JI0XKUTeIbHOTO pe3ysbTaTa B COBMECTHOM
JiesiTeNTbHOCTU, TIPUMEHSITh TIpaBr/Ia KOMaHJHOW paboTh;
7) MOHUMATh 3HAUUMOCTh COTPY/JTHUUECTBA B KOMaH/[HOW paboTe, MPUMEHSITh IMPaBH/ia COTPY/[HUUECTBA;
8) noHMMaTh ¥ NPYMeHATh PeKOMeH/ALUU T10 aJlanTaljui YYeHHKa B HOBOM KOJIJIEKTHBE.

IIpeomemHbie pe3ysibmambl
Yucna u apupMeTrnuecKue AeHCTBUSA C HUIMHU
Yuyaruiicss HayuMTcs:

BBITIOJTHSITh OL|EHKY U MPUKUKY CYMMbI, Pa3HOCTH, IPOU3Be/ieHUs], YaCTHOTO;

TIPOBEPSITh TIPABUILHOCTh BBIUMC/EHHWM C TIOMOIIIBIO aArOpUTMa, OOpaTHOrO /eMCTBUS, OL|eHKH,
MIPUKU/IKM pe3y/bTaTa, BbIUMC/IEHUS Ha KalbKYJITOPE;

TIPUMEHSTh OMpe/ie/ieHre CTelleH! YKMC/ia C HaTypasbHbIM IT0KasaTesneM [ HaXOXKeHUs CTereHel;

Ha3bIBaTh [0/, HATJIAHO M300pakaTh C TIOMOILI[BIO FeOMEeTPUUeCKHUX (UTyp U Ha UYKMCJIOBOM JIyue,
CpaBHUBATh [0JIM, HAXOJUTh JOJII0 YMC/a U YUCJIO T10 JI0J1€;

YATaTh W 3alMChiBaTh OOLIKHOBEHHbIE JpOOM, HArJIAAHO W300pakaTb WX C TIOMOIIBIO
reoMeTpuueckux ¢GUTyp M Ha UMCJIOBOM Jiyue, CpaBHUBaThb [JpobW C O/MHAKOBLIMU
3HaMeHaTe/IsIMU U [poOU C OZJMHAKOBBIMU YHC/TUTEJISIMHY;

CKJIa/IbIBaTh U BBIYMTATDb APOOU C OAWHAKOBLIMU 3HAMEHATE/ISIMH;

YWUTaTh U 3alUCHIBaTh CMeEIIaHHbIe UMC/IA, HAr/siJHO M300paXkaTh UX C TOMOILBI0 TeOMeTPUYeCKUX
(Gburyp ¥ Ha YKMCIOBOM Jiyue, BbIJIe/IATH 1IeJIyI0 YacTb M3 HelpaBW/ILHOW ApOOH, Tpe/CTaB/IsTh
CMellIaHHOe YKCJI0 B BU/Ie HeTIPaBUIbHOM Apo0H, CK/Ia/IbIBaTh M BLIUMTATh CMelllaHHbIe yKcia (C
OJJMHAKOBBIMU 3HaMeHaTe/IsIMU APOOHOM YacTH);

CPaBHHUBATH JeCATUUHbIE 'E[pOGI/I;



BBITIOJTHSAThL BCE /IEHCTBUS C I@CITUUYHBIMU JPOOSIMH; OKDPYIJISITh ZIeCATUUHbIE P00 U HaTypa/ibHbie
YHCIIa;

BBIMOJIHATh MPUO/IMKEHHE JIeCATUUHBIX APo0e ¢ 3a7laHHOM TOYHOCTHIO;

BBITIOJTHATH COBMECTHbIE BBIUMC/IEHUS C OOBIKHOBEHHBIMH U JIeCITUUHBIMU JIPO0SIMU;

TIepeBO/IUTh OOBLIKHOBEHHbBIE P00 B KOHEUHYHO UM OeCKOHEUHYHO eCITUYHYIO ApOOh;

PacrpoCTpaHsITh U3yUYeHHbIe CBOMCTBA apuMeTHIeCKUX AeHCTBHI Ha MHOXKECTBO JpO0eid.

HAaXO/UTh Cpe/iHee apuPMeTHUECKOe UMCeNT U BeJTMUKH;

Yualuiicsi ToyuyuT BO3MOXKHOCTh HAyUMThCS:

camocmosimesbHO CMPOUMb U UCNO/b308aMb A/120PUMMbI U3YUEHHbIX C/y4ae8 yCmHbIX U NUCbMEHHbIX
Oelicmauli ¢ MHO203HAYHBIMU YUCAAMU, OPODSMU U CMEWAHHbIMU YUCAAMU;

8bINO/IHAMb Oe/eHue Kpya/ablX yucea (C 0cmamkom);

HAaxXo0UmMb NPOYeHm YuCAd U YUC/A0 NO e20 NpoyeHmy HA OCHO8e OOWUX npasua pewleHus 3a0ay Ha
uacmu;

co30asamb U npedcmaensimb €60l NpPoeKmM Nno ucmopuu pazeumusi npeocmasneHuli o Opobsx u
deticmeautl ¢ HUMU;

pewamb npumepbl Ha NOPOOK Oelicmauli ¢ OPOOHbLIMU UUCAOBbIMU 8bIPAHCEHUAMU;

cocmaensimb U peuwlamb COOCMBeHHble NpuMepbl HA U3yUeHHble cayyau delicmeull ¢ Uucaamu.

PafoTa ¢ TeKCTOBBIMH 3aiauaMHu
Yuarumiicss HayuuTCs:

CaMOCTOSATE/TbHO aHa/IM3UPOBATh 3a/lauM, CTPOUTh MO/IEJH, TJIAHUPOBATh U PEaTU30BbIBATh PEIIeHM,
TIOSICHSTh X0/ PeIlleHHs], TIPOBOIUTD MOWCK Pa3HbIX CMIOCOOOB pellieHusl, COOTHOCUTD T0/TyUeHHbIH
pe3yJbTaT C yCJIOBHEM 3aZlau, OL|eHWBaTh ero MpaBJornoAobue, pelnars 3a/jauu C BOIIPOCaMUy;

peliaTh COCTaBHbIE 3afaudl B 2—5 JeWCTBUM Ha CJIO)KEHHe, BBIUMTaHWE W Pa3HOCTHOE CpaBHEHUE
Jpo0e ¥ CMeIIaHHbIX UKCeT;

peliaTh 3a/laud Ha OZJHOBPEMEHHOe PaBHOMEpHOe /IBWKEeHHe [IByX 00beKTOB (HaBCTpeuy /PYyT JIpyry,
B TIPOTHUBOTIO/IOXKHBIX HalpaB/IeHUSX, BAOTOHKY, C OTCTaBaHUEM);

pelaTh 3a/jauv CO CPeJHUM apr(PMeTUUeCKUM YUCe/T U BeJTUUUH;

Yualuiicst ToyuyuT BO3MOXKHOCTh HAyUUThCS:

camocmosimesbHO CMpoOUMb U UCNO/b308aMb A/A20PUMMbl U3yUdeMblX C/yudes peuleHus MeKCmoebiX
3a0a4;

aHanu3upoeamb, MoOeAUposamb U pewidmb mekcmosble 3adauu 6 68 delicmeull Ha éce u3yyeHHble
deticmeaus ¢ yucaamu;

pewiamb 3a0ayu HA HAxoxcOeHUe npoyeHmMd Om YucCAd U YUCAd NO e20 NpoyeHmy Kak 4acmHO20
cayuas 3a0ay Ha uacmu;

pewamb 3a0ayu HA BblYUC/AeHUe NAowWaou NpsiMoy20/MbHO20 Mmpey2oibHUKAa U njaowjadeli ¢ueyp,

COCMAes/NeHHbIX U3 NpAMOY20/1IbHUKOS, Keaapamoe U NnpsAAmMOYy20/1bHbiX mpey20/IbHUKO8,



pewamb 3a0ayu Ha 8blyUCAeHUe 00BbeMa NpsiMOy20/1bH020 napanienenunedd u Kyba,
pewamb HecmaHOapmHble 3a0ayu No usyyaemblM MeMam, UCNo/b308amb 0/151 peuleHUsl MeKCmosblX
3a0au 2pagpuku O8UNHCEHUS.
I'eomeTpuueckue (purypsl ¥ BeTMUUHBI
Yyammiics HayuuTcs:
pacro3HaBaTh MPSIMOYTOJ/bHBIN TPEYTObHUK, €ro YIJIbl, CTOPOHBI (KaTeThbl U TMIIOTEHY3Y), HAXO4UTh
€ro MJIoLla/b, ONMPasiCh Ha CBAA3b C NIPSIMOYTOJIbHUKOM;
HaxoJuTh IUIOL|aJu (GUryp, COCTaB/IeHHbIX W3 KBa/paToB, MPSIMOYTOJbHUKOB WU IPSIMOYIO/bHBIX
TPeyroJIbHUKOB;
V3MepSTh BEJIMYMHY YTJI0B Pa3/IMUHbIMU MepKaMy;
V3MepsITh BEJIMUMHY YTJIOB C TTIOMOLLbI0 TPaHCIIOPTHPA Y BbIpaXkaThb ee B Ipajlycax;
HaXO[UTb CyMMY U Pa3HOCTb YIJIOB;
CTPOWTh YIOJ 3a/JaHHOM BeJIMUMHbI C IOMOLLbI0 TPAHCIIOPTUPA;
pacro3HaBaTh pa3BepHYThIN Yo, OCTPbIMA, IPIMOW U TYIIOU YIJIBI.
Yuyaruiicsi NoyYuT BO3MOXKHOCTb HAYUUThCS:
* HaQywumbCsi 8blMUCAAMb 00BEM NPOCMPAHCMBEHHbIX 2eoMempudeckux ueyp, cocmaeneHHbIX U3
NpAMOY20/bHbIX Napaiienenunedos;
* yenybumb u paseums npeocmaegneHus 0 NpOCMpAHCMBEHHbIX 2eoMempuyecKux ¢uaypax;

® HAyuyumbCA NpuMeHAmMb NOHAMue pa36é'meu 04151 8bINO/IHEHUs npakmuveckux pacué'moe.

Be/IMuUMHBI ¥ 3ABUCHMOCTH MEX/Iy HUMH
Yuarmumiicss HayuuTCs:
WCII0/Ib30BaTh COOTHOILIEHHUS MeXAy W3yUeHHbIMM eJUHMI]AMH JIJIMHBI, TIJIOIIa 1, 00bemMa, Macchl,
BPEMEHU B BBIUHCJ/IEHUSX;
npeoOpa3oBbIBaTh, CPAaBHMBATh, CK/IA/IbIBATh M BbIUMTATh OJHOPO/HBIE BEIWUMHBI, YMHOXATb U
JIeJTUTh BeJTMUMHBI Ha HaTypa/bHOE YKCIIO;
MO/Ib30BAaTbCS HOBBIMM  €JUHMIIAMH IUIOMIAAW MW oOObeMa B psifly W3YUEHHBIX €/WHUI;
npeoOpa3oBbIBATh MX, CPAaBHUBATh U BBITIOHATL aprdMeTUUeCKre eMCTBUS C HUMU;
yCTaHaB/IMBaTh B3aWMOCBSI3b MEX/y CTOPOHAMM U II/IOI[A/IbI0 MPSIMOYTO/JILHOIO TPEYrojibHUKA W
BLIpPaXKaTh ee C TIOMOIIIbi0 hopMyJisl: S = (a - b) : 2;
HAXO/IUTh LIEHY JIeJIeHHsI IIKaJIbl, UCTI0/Ib30BaTh LKAy /I/Is ONpeZie/ieHust 3HaUeHUsT BeTMUMHBI;
pacrio3HaBaTh YMC/IOBOH JyY, Ha3bIBaTh €ro CyIeCTBEHHbIE MPU3HAKH, OMpe/e/iTh MEeCTO UKC/Ia Ha
YKC/IOBOM JIyue, CK/Ia/IbIBaTh ¥ BBIUMTATh UKMC/IA C TOMOII[bI0 YMCIOBOTO JIyYa;
Ha3blBaTh  CYIIeCTBEHHble  TIPU3HAKU  KOOPJUHATHOTO  Jlyya, ONpeZAesiTh  KOOPAWHAThI
MIPUHA/IJIEXKAIIUX €My TOUeK C HeOTPHUIaTe/IbHBIMM KOOP/JUHATAMH, CTPOUTh U UCIIO/Ib30BATh [IJIsI

pellieHus1 3a/ja4 (POPMYJ/Ty PaCCTOSTHUSI MEX/y ero TOUKaMU;



Asre0panueckue npe/CTaB/IeHUs
Yuyaiuiics HayuuTcs:
yhTaTh U 3alMChiBaTh BbIPAXXEHUS, cojepskailue 2-3 apudMeTHUYecKUX [elCTBUs, HauuHas C
Ha3BaHUsI MOC/IeJHEro J1eHCTBUS;
3aIMChIBaTh B OYKBEHHOM BH/Ie TIePEMECTUTETbHOe, COUeTaTelbHOe U pacIipe/leIuTe/IbHOe CBOWCTBA
CJIOKEeHHsI 1 YMHOXKEHHs], TIpaBU/la BbIYMTAHUS YMC/Ia U3 CYMMbl U CyMMbI M3 UWC/a, Je/IeHus
CYMMbI Ha UYMCJIO, YacTHble ciyyau fedictBud ¢ 0 U 1, ucronb3oBaTh BCe 3TH CBOMCTBA /IS
YTPOILeHHs1 BBIYUCIEHUH;
PacIpoOCTpaHsTh N3yUeHHbIe CBOHCTBA apu()MeTHUECKUX JeCTBUI Ha MHOXeCTBO Apobel;
pelLlaTh MPOCThle YPaBHEHUs CO BCeMU apu(pMeTHUeCcKUMHU J1eHCTBUsSMH Buila a + x = b,a—x = b, x —
a=b,a-x=b,a:x=>b,x:a=bB yMCTBeHHOM IIaHe Ha YDOBHE aBTOMAaTU3MPOBaHHOI'O
HaBBIKa, YMeTb 00OCHOBBIBaTh CBOM BBIOOD [IeMCTBHSI, KOMMEHTHPOBATL XO7, pellleHHs], Ha3bIBast
KOMIIOHEHTHI [IeCTBUM;
pelaTh COCTaBHblE YPaBHEHUS, CBOZAIIMECS K Lie[IOUKe MPOCThIX (3—4 1mara), ¥ KOMMEHTHUPOBAaThb X0/,
pellieHus TI0 KOMIIOHEHTaM /IeMCTBU;
YUTaTh W 3alUChIBATh C TIOMOIIIbIO 3HAKOB >, <, >, < CTPOTUe, HeCTPOTHe, JBOMHbIe HepaBeHCTRa;
Yuyaluiicsi IoayYuT BO3MOXKHOCTb HAyUUThCS:
Ha ocHoge 0bwjux ceolicme apugmemuyeckux delicmeull 8 HeCAOHCHBIX CAYUASIX:
— onpede/simb MHOX®CeCMB0 KOpHeli HeCMAaHOapMHbIX ypAeHeHUL;
— ynpowjamb OyK8eHHble 8bIpAXHCeHUs;
ucnonb308ampb OYK8EHHYHO CUMBOAUKY 0151 0000WjeHuUs U cucmemamu3ayuu 3HaHUtl y4aujuxcs.
MarteMaTH4ecKUi SI3bIK U 3/1eMeHTbI JIOTUKHU
Yuyaruiics HayuuTcs:
pacrio3HaBaTh, YATaTh U TPUMEHSITh HOBbIe CUMBOJIBI MaTeMaTHUeCKOro si3bika: 0003HaueHue [0/H,
npobu, mporeHTa (3HaK %), 3aMMCh CTPOTMX, HECTPOTHX, ABOMHBLIX HEPaBEHCTB C ITOMOIIIbIO
3HAKOB >, <, >, <, 3HaK NMPUOJIMKEHHOTO PaBeHCTBa, 0003HaueHWe KOOPAWHAT Ha KOOP/WHATHOM
ayue.
O/1eMeHTBI CTaTUCTHKH, BeposiTHOCTH. KoMOuHaTopHbIe 3ajaun
Yyamuiics HayumrTcs:
peraTh KOMOMHATOPHBIE 3aZlauk Ha HaXOJK/IeHHe KOJTMUeCTBa 00beKTOB M/ KOMOMHALHIA.
Yuyaruiicsi NoyYuT BO3MOXKHOCTb HAYUUThCS:

HEeKOmMopbIM CneyuaabHbIM NpUeMam peweHUsi KOMOUHaMOPHbIX 3a0au.

6 K1acc
JIuuHoCcmHble pe3y/ibmambl

Y yuarierocsi 6yayT chopMrUpOBaHbI:



1) MoTMBaLMOHHAsi OCHOBa yueOHOW [esTeIbHOCTH: TIOHUMaHWE CMbICTA YYEHHs, TI0JIOXKHUTeTbHOe
OTHOIIIeHHe K I1IKOJIe, Bepa B CBOU CUJIbI;
2) 11eJI0CTHOE BOCIIPUSITHE OKPY)KAOIL[ero MUPa, TIpe/icTaB/eHus 00 UCTOPUU pPa3BUTHsI MaTeMaTH4yeCcKoro
3HaHWSI, PO/IM MaTeMaTUKH B CUCTeMe 3HaHWIA;
3) crocobHOCTh K CAaMOKOHTPOJIIO; CITIOCOOHOCTh K ped)yieKCMBHOW CaMOOIIeHKe Ha OCHOBe KPUTEpHEB
YCIIEIIHOCTA B yueOHOU JiesiTe/IbHOCTU, TOTOBHOCTh TIOHUMAThb W YUMTHIBATh TIPEJIOKEHUS U OLIEHKU
yuuTesel, ToBapullleld, POAUTe/eN U IPYTUX TH0/lel;
4) caMOCTOSITeNTLHOCTh Y JIMYHAsi OTBETCTBEHHOCTh 3a CBOM pe3y/bTaT KakK B MCTIOHUTE/ILCKOM, TaK U B
TBOPYECKOU J1esiTe/IbHOCTH;
5) TpUWHSATHE LIeHHOCTeH: 3HaHWe, CO3WJaHWe, pa3BUTHe, ApYyX0Da, COTPYAHHUYECTBO, 37[0POBBE,
OTBETCTBEHHOE OTHOILIeHHe K CBOeMY 3/I0pPOBbI0, YMeHUe TIPUMeHSITh MpaBuia COXpaHeHHs U TI0//1eP>KKU
CBOETO0 3/I0POBbSI B yueOHOM iesTeTbHOCTH;
6) yueOHO-TIO3HABaTeMbHBIA WHTEpEC K U3yUeHWI0 MaTeMaTMKH W CIocobaM MaTreMaThuecKou
JesITeNTbHOCTY;
7) yBaKuTeIbHOE, TIO3UTUBHOE OTHOIIeHHe K cebe W JpyryuM, oCcO3HaHUe «fI», C OJJHOW CTOPOHBI, Kak
JTMYHOCTH W WHJWBH/YaJbHOCTH, a C APYrod — KakK uyaCTU KOJUIEKTHBA Kjacca, rpakJlaHWHa CBOETO
OteuecTBa, 0CO3HAHUE U MTPOSIBJIEHHE OTBETCTBEHHOCTH 3a 00Iriee O/1aromoyure U ycrex;
8) 3HaHMe OCHOBHBLIX MOPA/IbHBIX HOPM yU€HHWKa, HeOOXOUMBIX [I/Is yCIiexXa B YUeHUH, U OPHeHTAIUs Ha
WX NpUMeHeHue B yueOHOMU ZiesTe/TbHOCTH;
9) craHOB/NeHWe B Tipollecce y4yeOHOW JesTeTbHOCTA STUUECKUX UYBCTB (CThbIZja, BUHBI, COBECTH) W
MMaTHK (TTOHUMaHWs], TEPITUMOCTH K OCOOEHHOCTSM JIMUHOCTH JIPYTUX JIIOJeH, COTIepe)XKUBAaHUs) Kak
peryJsisiTopoB MOPaJ/IbHOTO TIOBE/IeHHST;
10) cTaHOB/IeHWe B Tpoliecce MaTeMaTUUecKoW JesiTe/TbHOCTA 3CTeTUYeCKUX UyBCTB uepe3 BOCIIPUSTHE
rapMOHUM  MaTeMaTU4YecKOro  3HaHWs, BHyTpeHHee e[WHCTBO  MaTeMaTUYeCKUX  OOBEKTOB,
YHUBEPCATbHOCTh MaTeMaTUYeCKOT0 S13bIKa;
11) oBnajeHWe Hauya/JbHBIMM HaBbIKAMU aflaNTalldd B AWHAMUYHO W3MEHSIIOIEMCs MHpe Ha OCHOBe
MeTo/zia pe/ieKCMBHOM CaMOOpraHU3aluu;
12) onbIT caMOCTOATeNbHOM yCIeLIHOW MaTeMaTUUeCKO! /leaTe/TlbHOCTH 10 IporpaMMe 6 Kiacca.
Yuarmuiicsi ToyYuT BO3MOXXHOCTD [1ist (HOPMHUPOBAHUS:
@HYmMpeHHell no3uyuu y4YeHUKd, NO3UMUBHO20 OMHOWEHUsl K WKO/Ae, K YUeHUNO, BbIPANCEHHbIX 8
npeob61adaHuu yuebHO-no3Ha8ame lbHbIX MOMUBO8;
ycmotiuueotl yuebHO-no3HasamenbHOU Momueayuu u uHmepeca K HO8bIM 0OWUM cnocobam pelueHust
3a0auy;
NO3UMUBHO20 OMHOWEHUSI K €030a8deMblM CAMUM YYEHUKOM U €20 OOHOK/AACCHUKAMU pe3yabmamam
yuebHoll OesmeabHOCMU;

adeKeamHo20 NOHUMAHUS NPUYUH ycnewHocmu/HeycnewHocmu y4eb6Hotl desimeabHOCMU;



2padxcOaHCKoU UOeHMUYHOCMU 8 NOCMYNKAx U desimenbHOCMU; CNOCOOHOCMU K pelleHUr0 MOPA/IbHbIX
npobsem Ha OCHOBe MOPA/bHbIX HOPM;

yuema no3uyuil napmHepos U smuyeckux mpebosaHull;

SMuuecKux uyecme U SmMnamuu, 6blpaxcaroujelics 8 NOHUMAHUU 4yecme Opyeux /ooel,
conepexcusaHuu U NOMOWuU UM;

cnocobHOCMU 80CNPUHUMAMb 3CMEMUYecKyto YeHHOCMb MamemMamuku, ee Kpacomy u 2apMOHUIO;

adekeamHol CamMooyeHKU COOCMBeHHbIX NOCMYyNKo8 HA OCHOBe Kpumepueg poau <Kxopoule2o
YUeHuKa>>, UHOUBUOYaabHOU OuaepamMmbl CE0UX Kauecme KAk YueHuKd, HAyeqeHHOCMmU Ha

camopaseumue.

MemanpeomemHble pe3yabmambl

PerynstvBHBIE

Yuyaruiics HayuuTcs:

1) mpuHUMaTD ¥ COXpaHSATh yueOHYIO 3a/1auy;

2) IPUMEHSTh U3yUueHHbIe PUEeMbI CAMOMOTHUBHUPOBAHUS K YUeOHOH /1esTe/TbHOCTH;

3) mylaHMpOBaTh, B TOM 4YKC/Ie BO BHYTPEHHEM TIl/laHe, CBOIO yueOHYIO [esTelbHOCTh Ha YpPOKe B
COOTBETCTBUMU C €e YTOUHEeHHOW CTPYKTypo# (15 1aros);

4) yuWuTBHIBaTb BbIJle/IeHHbIE YUWTeJeM OPHEeHTHDPbI [JeMCTBHUS B HOBOM YyueOHOM MaTepuase B
COTPYJHUUECTBE C yuuTe/ieMm;

5) TpUMeHATb U3y4YeHHble CrOCOObI W aJTOPUTMBI BBITIOJHEHUS] OCHOBHBIX IIIaroB y4yeOHOI
JesITe/IbHOCTHU:

— 1mipobHOe yueOHOe JieliCcTBYE;

— (puKcupoBaHue UHIWBU/Ya/IbHOTO 3aTPyAHEHHSI;

— BBISIBJIEHME MeCTa U NPUUWHBI 3aTPYJHEHUS;

— TIOCTPOeHHe TpOoeKTa BbIXOZAA U3 3aTpy/JHeHus (MMOCTAHOBKA Liesid, BbIOOp criocoba ee peanu3alivy,
cocCTaB/IeHHe TI/1aHa JIeHCTBHUM, BBIOOP CPeZICTB, Ompe/ie/ieHre CPOKOB);

— peasiM3aliysi MOCTPOEHHOT 0 TIpoeKTa U (PMKCHPOBaHKe HOBOTO 3HaHHs B (hOpMe 3Ta/iOHa;

— yCBOeHHe HOBOTI0;

— CaMOKOHTPOJIb pe3y/ibTaTa yuebHOU JiesTeTlbHOCTH;

— camoolleHKa yueOHOM JiesiTe/TbHOCTA Ha OCHOBE KPUTEPHEB YCIIeIIHOCTH;

6) pa3nuuaTh 3HaHWe, YMeHWe, TIPOEKT, Iiejb, IUIaH, CII0CO0, CpeJNCTBO U pe3yjabTaT y4eOHOU
JesITeJIbHOCTH;

7) BBIMOMHATH yueOHbIe AeWCTBHS B MaTepHa/M30BaHHOM, MeAUNHOM, POMKOPeUeBOM M YMCTBEHHOM
(opwme;

8) mpuMeHSITh W3yueHHbIe CMOCOObI W aAJTOPUTMbI BBITTOJHEHUS OCHOBHBIX I1arOB KOPPEKIIMOHHOMN

AedaTe/IbHOCTU!



— camocCTosiTe/IbHas paboTa;
— camoripoBepKa (1o o6pasiyy, mogpobHoMy 00pasily, 3Ta/loHy);
— (UKCUpOBaHUE OIINOKH;
— BBIsIBJIeHHe TIPUYKHBI OIINOKHY;
— WCTpaB/ieHre OIMOKK Ha OCHOBe OOIIero ajropuTMa UCTIpaBIeHus OIIOO0K;
— CAMOKOHTPOJIb Pe3yJibTaTa KOPPEKIIMOHHOM /IesiTe/TbHOCTH;
— CaMOOIIeHKa KOPPEKIIMOHHOM IeATe/TbHOCTH Ha OCHOBE KPUTEPHUEB YCIELTHOCTH;
9) Kcnosb30BaTh MaTeMaTUYeCKyH0 TEPMUHOJIOTHIO, U3yUeHHYI0 B 6 Kracce, /sl ONMCaHUsl pe3y/IbTaToB
CBOel yueOHOM /1eATe/TbHOCTH;
10) ajlekBaTHO BOCIIPUHUMATh Y YUUTHIBATh TPE/JIOKEHUsT W OLIeHKY yuuTesield, TOBapuillel, poAuTesiei
Y IPYTUX JIFOJel;
11) BHOCUTE HEOOXO/MMbIe KOPPEKTHBBI B [IeMCTBHE TIOC/IE ero 3aBeplLieHHs] HA OCHOBE ero OL|eHKU U
yueTa XapakTepa C/ieJlaHHBIX OIIMOOK, MCTO/b30BaTh TPeIOKEHUs] U OLeHKH [Jisi CO3Z,aHUsi HOBOTO,
Oosiee COBEpIIIEHHOTO pe3y/IbTaTa;
12) npuMeHsAThL aJITOPUTM TIPOBeZieHUsI pepyieKCHU CBOel yueOHOM J1esITeTbHOCTH.
Yuaumiicst monyuuT BO3MOXKHOCTh HAYUUThCS:
npeobpazoebI8amb NpPaKMuueckyro 3adauy 6 NO3HABAMe/bHYl0; CAMOCMOSMeNbHO YuUmbI8dmb
8blOe/ieHHble yuumesaeM OpueHmupbl 0elicmeusi 8 HOBOM YyuebOHOM mamepuare;
¢ukcupogamb  wa2u YMOUHeHHOU CmpyKmypbl yueOHOU OesmeabHocmu (15 wazo8) u
camocmosimesIbHO ee peanu308bleamb 8 C8oell YeA0CMHOCMU;
Nnpogooumb Ha OCHOBE NPUMEHEeHUs! SMA/NOHA:
— CAMOOUEHKY yMeHUsl NpUMeHsimb U3yueHHble Npuembl NOA0HCUMEAbHO20 CAMOMOMUBUPOBAHUS K
yuebHoll OesmeabHOCMU;
— CAMOOUEHKY yMeHUsl NPUMeHsimb U3yueHHble Cnocobbl U a120pUMMbl 8bINO/HEHUSI OCHOBHbIX WA208
yuebHoll dessmenbHOCMU;
— CaMooOyeHKy yMeHUsl NPosie/simb 0MeemcmeeHHOCb 8 yueOHOU OesimeabHOCmu;
— CAMOOUeHKY yMeHUsl NpUMeHsIMb a/120pumm npogedeHust pegaekcuu ceoell yuebHol OesimebHOCMU;
¢ukcuposampb wWi@2u YMOYHEHHOU CMpyKmypbl KOppeKYUoHHOU OessmenbHocmu (15 wazoe) u
camocmosime/IbHO ee peanu308bleamb 8 C8oell YeA0CMHOCMU;
cmagumb Hoeble yueOHble 3a0auu 8 compyoHuuecmee C yyumesnem; onpedensimb 8UObl NPOEKMO8 8
3asucumocmu om nocmaeneHHoll yuebHol yeau U camocmosimesnbHO OCyWecmesimb NPOEKMHYH
desimeabHOCMb.

ITo3HaBaTe/ILHbBIE

Yuyaiuiics HayuuTcs:



1) moHMMaTb W TIPUMEHSITb MaTeMaTHUecKyl0 TEePMUHOJIOTHIO [isi pelleHrs yueOHBIX 3azad Iio
nporpamMme 6 Kjacca, UCIO/Ib30BaTh 3HAKOBO-CUMBO/IMUECKUE CPeJCTBA, B TOM YKC/Ie MOZENU U CXeMbl
JUIs1 pellieHus1 yueOHBIX 3a/1ay;
2) BBITIO/IHATH HA OCHOBE W3yUeHHBIX a/ITOPUTMOB JIEMCTBUI JIOTMUeCKHe Orepaljii — aHannu3 00BHeKTOB
C BbIJle/IeHMeM CYLIeCTBeHHbIX TIPHU3HAKOB, CHHTe3, CpaBHEHHWe U KIacCUUKALMI0 MO0 3a/laHHbIM
KputepusiM, 000011[eHre U aHaJIoTHIo, TT0jBe/IeHHe TI0/] TIOHSITHE;
3) ycraHaBIMBaTh IPUYMHHO-CJIe[ICTBEHHbIE CBSI3U B M3y4aeMOM Kpyre sIBJIeHUH;
4) mpuUMeHsITb B y4eOHOW [esTe/lbHOCTU H3yueHHble alrOpUTMbl MeTO/OB TO3HaHWs: Hab/rofeHus,
MO/Ie/IMPOBaHUs, UCC/Ie/I0BaHMS;
5) OCYLecTBIATb IIPOEKTHYH) [leATellbHOCTb, HWCIIO/b3ysl pa3/IdyHble CTPYKTYpPhl IIDOEKTOB B
3aBHCUMOCTH OT yueOHOM Lienu;
6) mpuMeHsTH TpaBWia paboOThl C TEKCTOM, BBIAEATH CYIeCTBEHHYI0 MH(OpMalyio 13 coobljeHni
pasHbIX BUZIOB (B MEPBYIO OUYepe/b TeKCTOB);
7) IPUMEHSITH OCHOBHBIE CTIOCOOBI BK/TFOUEHHSI HOBOTO 3HaHUSI B CUCTEMY CBOUX 3HaHUM;
9) ocylecTB/IsATH TMOMCK HeobxoAuMol wuHbOpMalMu [Jisi BBITIOJIHEHWs yueOHBIX 3aZlaHUN  C
WCII0/Ib30BaHNeM YyueOHOM JIMTepaTypbl, SHLMK/IONEAUH, CIIPaBOYHUKOB (BK/IHOUasi 3/eKTPOHHBIE,
LU(pOBbIe), B OTKPHITOM HWH(POPMALMOHHOM TIIPOCTPAaHCTBe, B TOM YHC/Ie KOHTPOIUPYEMOM
npocTpaHcTBe VIHTepHeTa;
10) ocyiecTBSThH 3aMuch BbIOOpOUHOM MHGMOPMalK 00 OKpysKarolljeM MuUpe U o cebe camMom, B TOM
yycsie ¢ oMol nHcTpymeHToB VKT, crucrematrsupoBars ee;
11) opueHTHpOBaTHCS Ha pa3HOOOpa3ue CrIocoO0B pelleHus 3a/jay;
12) cTpouthb COOOILeHHs, pacCyKAeHUs B YCTHOW M MUCbMEHHOUW (opme 00 0ObeKTe, €ro CTPOEHUH,
CBOWCTBAax U CBS3SIX;
13) BnazieTh psiioM OOIIMX TIPHEMOB peIlieHHs 3a/1ay;
14) moHumate W TIpUMeHATH 0a30Bble MEXKIIPeAMEeTHbIe TOHSTHUS B COOTBETCTBHM C TIPOrpamMMoi 6
K/lacca;
15) cocTaBssiTh U peliaTh COOCTBEHHbBIE 3a/lauM, IPUMepPbI U ypaBHEHUs T10 TTporpamMme 6 Ksacca;
16) moHMMaTh ¥ NPUMEHSTh 3HAaKW M CUMBOJIBI, UCIIO/Ib3yeMble B yueOHMKe 6 Kacca i OpraHv3alyn
yueOHOM /1esITelTbHOCTH.
Yuyaimiics NoayuuT BO3MOXKHOCTb HAYyUUThCS:

npoe8ooumb Ha OCHOBE NPUMEHEeHUs1 SMA/0HA:
— CAMOOYEHKY yMeHUsl NPUMEeHSIMb a/120pUMM yMO3AK/I0UeHUs1 N0 aHAA02UU;
— CaMoOyeHKy yMeHUsl NpUMeHsiMmb MemoObl Habt00eHUsl U UCC1e008aHUst 0151 peleHus yuebHbIx 3a0au;
— CamMooyeHKy yMeHusl co30asamsb U npeobpazosbieamb Mooeau U cxembl 0/51 pewleHust yueOHbIX 3a0au;
— CaMOOYeHKY YMeHUS N0/b308aMbCsl NpUEeMAmMu NOHUMAHUSL meKcma;

cmpoumb U NpUMeHsIMb OCHOBHble NPABUA NOUCKA Heobxodumolti uHgpopmayuu;



npedcmaensimb NPOEKMbl 8 3a8UCUMOCTU OM NOCMABAeHHOU yuebHOU yenu;

ocywjecmesimb pACWUPEHHbIU NOUCK UH(GOpMAyuu ¢ UCNOAb308aHUeM pecypcos Oubauomek u
HWumepuema;

npedcmaensimb UHgopmayuio u pukcuposams ee paznUUHbIMU CNOCOHAMU C Ye/btio nepedauu;

NOHUMAamMb, YUMo HOBOE 3HAHUEe NOMOo2aem pewldmb HO8ble 3a0auu U 5168/15emcsl 31eMeHmMoM cucmembl
3HAHUL;

OCO3HAHHO U NPOU360/LHO CMPOUMb COOOWeHUsl 8 yCMHOU U hucbMeHHoU ¢opme;

ocyujecmensimb 8blOOp Haubosee 3¢hgekmusHbIX cnocobos peuwueHuss 3a0ay 8 3agUCUMOCMU Om
KOHKpemHbLX ycao8utl;

cmpoumb /102udecKoe paccyxcoeHue, gkauaoujee yCmaHogneHue NPpUUUHHO-C1e0CMBeHHbIX ces3ell;

Npou380/AbHO U OCO3HAHHO 81a0emb U3yUeHHbIMU 0OWUMU NpueMamu pewleHus 3a0au;

NpUMeHsimb 3HaHUs NO npozpamme 6 KAacca 8 USMEHeHHbIX yYCA08USIX;

pewiamb npob/seMbl MBOPUECKO20 U NOUCKOBO20 Xapdkmepa 6 coomeemcmeuu ¢ npozpammoll 6
Kaacca.

KoMMyHMKaTHBHBIE

Yuyaruiics HayuuTcs:
1) dbukcHupoBaTh CyIleCTBeHHbIE OT/IMUUS JUCKYCCHH OT CIIOpa, MPUMEHSITh MpaBU/Ia Be/IeHUs TUCKYCCHH,
(hopMyTMpOBaTh COOCTBEHHYIO MO3UIIHIO;
2) J0TyCKaTh BO3MOXKHOCTD CYIIIECTBOBAHHUS Pa3HBIX TOUEK 3PEHHsI, YBaXKaTh UYy)KO€ MHEHHeE, TPOSIB/ISTh
TEePIUMOCThL K 0COOEHHOCTSIM JINYHOCTH COOeCceIHHKa;
3) CTPeMUTBLCS K COTJIACOBAaHWIO PA3/IMYHBIX TMO3UWIUNA B COBMECTHOM /IeSITe/IbHOCTH, OTOBAPUBAThCS U
NIPUXOZIUTh K OOIEMY pelleHWI0 Ha OCHOBE KOMMYHMKATUBHOTO B3aUMOZIEMCTBUS (B TOM UMC/Ie U B
CHUTYallM1 CTOJIKHOBEHUsI UHTEPECOB);
4) pacripefiesisiTb PO/ B KOMMYHUKAaTUBHOM B3aUMO/IeCTBIY;
5) aJeKBaTHO WCIIO/b30BaTh peYeBble CPeJCTBAa /IS pelleHrs KOMMYHUKAaTHUBHBIX 3a/lad, CTPOUTh
MOHOJIOTHYECKOe BbICKa3bIBaHWE, B/IaZIETh AUAOTMUecKoi (GopMoli peu;
6) MoHMMaTh 3HAUeHHEe KOMaHJHOW pabOoThI /Jisl TTO/TyUeHHsl TI0JIOXKUTETbHOTO pe3y/bTaTa B COBMECTHOM
JesITe/IbHOCTH, TIPUMEHSITh TTPaBH/Ia KOMaHAHON paboThI;
7) MOHUMATh 3HAUUMOCTh COTPY/JTHUUECTBA B KOMaH/[HOW paboTe, MPUMEHSITh IMPaBHia COTPY/[HUUECTBA;
8) MoOHMMaTh U MPUMEHSITh PEKOMEH/IALIMY TI0 a/lanTalliy YUYeHHKa B HOBOM KOJUIEKTHBE.
Yuaruiicst HoyYuT BO3MOXXHOCTb HayUUThCS:

Nnpoe8ooumMb Ha OCHOBe NPUMEHeHUsl SMA/a0Ha:
— CAMOOYeHKY yMeHUsl NpUMeHsImb npasuaa eedeHust OUCKYCCuu;
— CAMOOYeHKY yMeHUs 8bINOAHSAMb POAU 8 KOMMYHUKAMUBHOM 83aumooelicmeuu;
— CamooyeHKy ymeHusi 060CHO8bI8AMb COOCMBEHHYI0 NO3UYUIO;

— CAMOOUYEHKY yMeHUsl yuumbleamb 8 KOMMYHUKAMUBHOM 683aumodelicmauu no3uyuu opyaux ardel;



— CaMOOUeHKy YMeHUsl yuacmeosamb 8 KOMaHOHOU pabome u nomoz2amb KOMAaHoe noayyums Xopowutl
pe3ynbmam;
— CAMOOUeHKY yMeHUsl Nposiensimb 8 COmpyoHUUecmae y8axceHue U mepnumocmb K Opyeum;
ocyujecmensimb  83AUMHbIL  KOHMPOAb U  OKA3bleAMb 8 COmpyoOHuudecmee HeobXooumyio
83aUMONOMOUb.
ITpedomemmble pe3ynbmambl
Uncia v apupmeTuyeckue AeiiCTBUSA C HUMHU
Yuyaruiicss HayunTcs:
WCTIO/Ib30BaTh /Ie/TMMOCTh HaTypasbHbIX UKCesI /ISl pellleHus MPaKTUuecKuX 3a/iau;
HaXO/IUTh [IeIUTE/TA U KpaTHbIe HaTypa/IbHBIX UHCeT;
TIPUMeHSTh Npu3Haky gemumocty Ha 10, Ha 100, Ha 1000 u T. ., Ha 2 M Ha 5, Ha 3 1 Ha 9, Ha 4 U Ha
25 fi71s1 pellieHUs MPaKTUUeCKuX 3a/iay;
TIPUMEHSITb OTIpe/ie/IeHHs TIPOCTOTO M COCTAaBHOT'O UKC/IA /IJIsl pellieH sl MPaKTUUeCcKuX 3a/iau;
TIPUMEHSITb Tab/UILIBI POCTHIX UKCETT;
pacK/IaJbpIBaTh UMC/ia Ha MPOCTble MHOXKUTEIH;
3aITMChIBaTh UKCJIO B BU/IE TIPOU3BE/I€HHS] CBOMX TIPOCTBIX ZIeJTUTE/eH; HaXOAUTb HauOO b 001U
JleuTesTb U HauMeHblllee o0lllee KpaTHOe ZIBYX U HECKOJIbKUX YKCes Pa3HbIMU criocobamuy;
WCII0/Tb30BaTh B3aMMOCBSI3b HAWOOJIBIIIETO OOIero [e/iuTesisi, HauMeHblero oOIero KpaTHOro
TIPOM3Be/IeHNs UKUCes /I/Isl pellieHUs MpaKTUUeckKuX 3a/ay;
WCII0/Ib30BaTh MOHATHE <<B3aMMHO MPOCTbIe UMC/Ia>>> i paluoHanu3anuy Haxoxzgenus HO u
HOK B3avMHO TIPOCTBIX UKCeI.
TIPUMEHSITh aJITOPUTMBI TTepeBO/ia HeMPaBU/IBHOM IpOOM B CMeIllaHHOe YKCJ/I0 U CMEILIaHHOTO YKC/Ia B
HeIpaBU/IbHYIO ApO0k;
CKJIaZibIBaTh U BBIUNTATh CMelllaHHbIe YMCJIa;
NIPUMEHATb OCHOBHOE CBOKMCTBO [Jpo0el /it COKpalleHus Apobell pasHbIMH criocobamMu U
nipuBeZieHre poOeit K 00IieMy 3HaMeHaTeJTto;
CpaBHUBATb ApO0OHM pa3HbIMU CIIOCOOAMM;
BBITIOJIHSATE BCe apumMeTHuecKre 1efcTBUsI C 0ObIKHOBEHHBIMU JIpOOSIMU; pelliaTh 3aJjauu Ha Jpobu u
TIPOLIEHTHI;
BBITTOJIHSATE COBMECTHBIE [JIeMCTBUSI C OOBIKHOBEHHBIMU U JICITUUHBIMH JIDOOSIMM  pa3HBIMHU
criocobamu: 3amucaTh Bce pobu mbo B AeCITUYHOM B, TMOO0 B BU/le 0OLIKHOBEHHBIX Jp00eif;
OTIpeJeiATh TAaKTUKY BBIYMCIEHHWN B 3aBUCUMOCTH OT KOHKDETHBIX OOCTOSITe/IbCTB, HO TakK, UTOOBI
peliieHre ObUIO 10 BO3MOYKHOCTH 00J1ee TMPOCThIM U y100HBIM;
WCTI0/Tb30BaTh TTOCTPOEHHbIE alTOPUTMbI COBMECTHBIX /I€HCTBUN C OOBIKHOBEHHBIMU U JIeCATUUHBIMU
JIpO0SIMU TIPU peliieHnH 3a/lay Ha ApoOU U TIPOL|eHTHI;

HaXO0JWUTh OTHOLIE€HHE Be/JIMUKWH 1 UHUCeJI;



YNUTATb U 3aMUCHIBATh OTHOIIEHHS Pa3HBIMU CII0Cobamu;

HaXOJMTH MPOLIEHTHOE OTHOLIEHUE;

Jl0Ka3bIBaTb UCTUHHOCTD TMPOTOPLIMY;

3anMchiBaTh W UYUTaTh TPOMOPLMM  pasHbIMM  CHOCO0aMH, MCIOb3ys MaTeMaTHUecKyro
TePMHUHOJIOTHIO;

MIPUMEHSATh OCHOBHOE CBOWCTBO MPOMNOPLUU /151 HAXOXKJeHUsl HEU3BeCTHOI0 WieHa NPONOpLUY;

nipeoOpa30BbIBaTh MPOMOPLIUY;

WICTI0JTb30BaTh TIOHATHE <KMacITab>> /1yis1 pellieHus 3a/ay;

orpe/ie/IsiTh IPHMHA/JIeXXHOCTh YMCe/l MHOXKECTBAaM HaTypasbHbIX, Lie/IbIX, paljuOHaIbHbIX UHCET;

n300pakaTh yKc/ia Ha KOOPJUHATHOU TPSIMOiA;

NIPYMEHSTh FeOMeTPUUeCKU CMBIC/T MOAYJIS YMC/Ia [J1s1 PellleHrs] ypaBHeHNs;

CpaBHMBATh paljUOHa/bHbIE YNC/IA;

BBITOJTHATH BCe [JeHCTBUS C paljOHaIbHbIMUA YMC/IaMHU.

Yuyaruiicsi NoyYuT BO3MOXKHOCTb HAYUUThCS:

NpUMeHsimb pasnu4Hble 8apuUaHMbl pewleHus Nnpumepos, ynpowjambs npeobpazoeaHusi, UCKAMb
onmumasbHble cnocobbl pelieHuss <KOAUHHbIX > NpUMepos;

NpUMeHsIMb NPU3HAKU 0eaumMocmu Ha 4 u Ha 25, Ha 8 u Ha 125 0as peweHust npakmuueckux 3aday.

PafoTa c TeKCTOBBIMH 3afiauaMH
Yuaruiicss HayuuTcs:

CaMOCTOSATe/IbHO aHa/IM3MPOBaTh 3a/lauy, CTPOUTh MOJ /Y, IJIaHUPOBAaTh M PeaM30BbIBaTh PeLIeHNs,
TIOSICHSATB X0/ PellleHus], TIPOBOIUTD MOWCK Pa3HbIX CTIOCOOOB pellieHusl, COOTHOCUTD TI0/TyUeHHBIN
pe3yJbTaT C yCJIOBHEM 3a/laul, OL|eHHBaTh ero MpaB/onofobye, peliars 3a/jauu C BOIIPOCaMy;

peliaTh 3a/jau Ha ApoOU: HaXOoX/[eHWe YacTy OT YMC/Ia, YKMC/IA TI0 ero YacTH U pobu, KOTOPYIO OZHO
YMCJIO COCTaBIIsieT OT [JPyroro;

pellaTh 3aJjauy Ha MPOLIEHThI Pa3HbIMU CIOCO0aMU: TO TIpaBU/IaM HaXO’KJeHHsl TIPOLIeHTa OT YMCIIa,
YuC/Ia M0 ero MPOLIeHTY U NMPOLIEHTHOI0 OTHOLLIEHUS YMCesl; MeTO/I0OM MPOIOPLUI;

pellaTh 3a/a4d Ha [BIDKEHHWe I10 peKe: HaXOAUTb CKOPOCTb I10 TE€YEeHUIO pPeKH, CKOPOCTb IIPOTHB
TeueHUsl, COOCTBEHHYIO CKOPOCTb ¥ CKOPOCTh TeUeHMSsT;

peluaTh 3a7jauy C MOMOILBIO MPOMOPLIU;

pellaTh 3a7,a4X Ha NPOINOPLMOHA/IBHOE fle/leHue;

peliaTh 3a/jaul MeTO/IOM YpaBHEHUH;

CaMOCTOSITeJTEHO COCTABJISITh COOCTBEHHBIE 3alaull M3y4YaeMbIX THITIOB I10 33/laHHOM MaTeMaTHueCcKon
MO/Ie/Ti — UUC/I0BOMY ¥ OyKBEeHHOMY BBIDa)KEHHIO, CXxeMe, TabuIle;

TIpY peLlIeHrH 3a/la4 BBINIOIHATE BCe apu(MeTHUeCKre elCTBUS C U3yUeHHbIMU BeJIMUMHAMU.

Yuamuiicsi NoMy4YuT BO3MOXXHOCTb HAyUUThCS:



camocmosimenbHO CMpOUMb U UCNO/Ab308aMb AA20pUMMbl U3yUdeMblX Cy4ae8 peuleHusl meKCmoeblx
3a0a4;

aHanau3upoeamsb, Mooeaupo8amb U pewams meKkcmoeble 3a0auul;

pewiamb HeCMaHOAdpmMHble 3a0auu No U3yudemMblM Memam, UCNO0/Ab308aMmb 0/ pelleHuUsl MeKCMOo8bIX
3a0au 2pagpuku 08UMNCEHUSI.

I'eomeTpuueckne (YUrypbl U BeIMUUHBI
Yuaruiicsi Hay4uTCs:

VICTI0JTb30BaTh TeOMeTprUYeCKre UHCTPYMEHThI (JTMHEeNMKY Y LIUPKY/b) JJ1s1 IPOCTeNIINX TOCTPOeHUH;

pacro3HaBaTh Ha uepTeXKax M PUCYHKAX OKPY)XXHOCTb, KpPYT, LWIMHAD, KOHYC, cdepy, 1map W HX
3/1eMeHThI

n300pakaTb 06beMHbIe (PUrypbl (MHOTOTPaHHUKH, Tesla BpallleHus) Ha KieTyaToi Oymare;

pacrio3HaBaTh Ha uepTeXXax M PUCYHKAX TepIeHAUKY/IspHble W Tapasule/ibHble TMpsiMbie, (UTYpPHI,
UMeRoII[e 0Ch CHMMETPHH, LeHTP CUMMETPHH;

CTPOUTh C MOMOILIBIO YTOJIbHUKA MepreHAUKYIspHbIe U Napajiie/bHble MpsMble;

npeoOpa3oBbiBaTh (Urypbl C TIOMOLIbIO pa3HbIX BUAOB CHMMETPUM: OTHOCHTE/ILHO TIPSIMOM,
1[eHTPa/IbHOM.

Yuyaluiicsi IoayYuT BO3MOXKHOCTb HAyUUThCS:

cmpoumb pasauyHble OPHAMEHMbI C NOMOWbIO PA3IUUHbIX Npeobpazo8aHull;
Be/mMuMHBI ¥ 3aBUCHMOCTH MEXY HUMH
Yuyaruiicss HayuuTcs:

HaXO/IUTh T/IOIIA/Ib KPYTa U [IJTUHY OKPY>KHOCTH;

pacrio3HaBaTh YMCIOBYIO TIPSIMYIO, Ha3bIBaTh ee Cyll|eCTBeHHbIe MPU3HAaKH, Orpe/iesTh MecTo 4ucia
Ha YKCIOBOM TIPSIMOM, CpPaBHMBATh, CK/Ia[bIBaTh W BBIYWTaTh YMC/IAa C TIOMOLIbH YKMCIOBOM
TIPSIMOiA;

Ha3blBaTh  CYIeCTBEHHbIe TIPU3HAKU KOODAWHATHOW  TIPSAMOW,  OMpeAensTb  KOOPZWHATHI
NIpUHA/IeXKalllix el ToueK C paljMOHa/JbHBIMU KOOpPAMHATaMM, CTPOWUTh U MCIO/b30BaTh [JIs
peliieHUs 3a7au (JOPMYJTy PACCTOSTHUSI MEXK/1y ee TOUKaMU;

pacrio3HaBaTb KOOD/MHATHYH TIJIOCKOCTh, Ha3blBaTh ee CYyIIeCTBeHHble TIPU3HAKW, OMpeJessiTh
KOOP/IMHATHI TOUeK KOOPAUHATHOM MJIOCKOCTH U CTPOUTh TOUKH TI0 UX KOOP/IMHATaM;

YUTaTh U CTPOUTH TPadUKU JBWKEHUS, OTPee/sTh 10 HAM: BPeMs BbIXOZA M MPHUOBLITUS 00BEKTa;
HarpaB/ieHHe ero [BWKeHHWs; MeCTO U BpeMsi BCTPeuu C JPYrMMU OOBeKTaMu; BpeMsi, MecTo,
TIPO/IOJDKUTETBHOCTD 1 KOJTMUeCTBO OCTaHOBOK;

TIPUAYMBIBATh TI0 TPaMKaM JBM>KEHUS pacCKa3bl O COOBITHSIX, OTPa’KeHHEM KOTOPBIX MOTJIN Obl OBbITh
paccMmaTpuBaeMbie rpadyKy IBIKEHUS;

pacrio3HaBaTh MPsSMYyI0 ¥ 00paTHYIO MPOIOPLMOHA/IbHBIE 3aBUCUMOCTH;

3a/laBaTh 3aBUCUMOCTH C TIOMOL[bIO hopmy, TabmuL, rpadUKoB;



Yuarmuiicst ToyYuT BO3MOXXHOCTb HayUUThCS:
CcamocmosimesIbHO CMpoumb WKaAjay ¢ 3a0aHHOU YeHOoU Oe/eHusl, KOOPOUHAMHYIO NPSMYH0, Cmpoumb
¢opmyny paccmosiHusi Mexcoy moukamu KOopOUHamHoll npsamoti;
Habodampb ¢ nomMowbio mabauy 3a8UCUMOCTU MeHCOy nepeMeHHbIMU 8eAUYUHAMU, 8bIpAXCAMb UX 8
HeC/N0HCHBIX CAYyUdsiX C NOMOWbIO (popmy;
onpedensimb no ¢popmyne a = bc 8uo 3agucumocmu (npsimas uau 0b6pamHasi NPONOPYUOHAILHOCMb);
KoOuposamb C NOMOWbI0 KOOpOUHam moueK ¢uaypbl KOOpOUHAMHOU nA0CKocmu, hepedasamb
3aKOOUPOBAHHOE U300padceHue <KHA paccmosiHue >>, pacuuppoebieamb KOObI;
onpede/nsimb no 2pacpuxy osudiceHuss cKopocmu 066eKmos;
camocmosimesbHO COCMAsBASiMb 2pApUKU 08UNMCEHUS U NPUOYMbI8AMb NO HUM pACCKA3bl;
cmpoumb 2pagpuku pasHbix 3agucumocmeli no mekcmy, mabauye.
AnredpanuyecKkue npeCTaB/IeHUs]
Yuyalmiicss HayurTCs:
YMTaTh Y 3alUChIBaTh OyKBEHHbIE BHIPAKEHNS;
PacKphIBaTh CKOOKH, OTIpeiesisiTh KO3 HIIMEeHTb B OyKBEHHBIX BBIPAKEHUSIX, TIPUBO/IUTE T0[00HBIE
C/laraeMele;
WCTI0/Tb30BaTh MOHATHE <KPellUTh YPaBHEeHUS>> NPU UX pelleHuH;
CTPOWTHL HOBBIE CTIOCOOBI pellleHus] YpaBHeHH;
pelaTh ypaBHeHHUsI CO BCeMH apu(pMeTHUeCKUMHU [IeHCTBUSMH Pa3HbIMU CTIOCO0aMM;
peliaTh IMPOCTelIle HepaBeHCTBA Ha MHOXKECTBE DPAL[MOHAJBHBIX UYHCET C TOMOIIBbI0 UHMCIOBOW
MIPSIMOW;
pelLlaTh 3a/jaul MeTO/IOM YPaBHEHUH.
Yuaruiicsi ToyYuT BO3MOXXHOCTb HayUUThCS:
Ha ocHoge obwjux ceoticme apugmemuueckux 0eticmeuli 8 HEC/A0NHCHBIX CAYUAsIX:
— onpedeisimb MHO}¥CeCM80 KOpHell HeCmMAaHOapMHbIX Ypa8HeHUL;
— ynpowjamb OyK8eHHble 8bIpAXHCeHUs;
ucnonb306amb 6YK8EeHHYIO CUMBOAUKY 0151 0600WeHus U cucmemamu3ayuu 3HaGHUll yuawjuxcs;
pewiampb npocmetiwiue ypasHeHust ¢ MoOy/neM, UCNOAb3ysi KOOPOUHAMHYIO NpsiMylo U onpeodeneHue
MOOYAs;
pewiamb npocmetiwiue HepaseHCmMea ¢ Mooy/nem C NOMOWbI0 KOOPOUHAMHOL NPSMO.
MareMaTH4YeCKU# SI3bIK U 3J1eMeHThI JIOTUKHU
Yuanuiicsi IofyuyuT BO3MOYKHOCTh HAYUUTCS:
pewamb s02udecKue 3a0auu ¢ UCnonb308aHuem 2paguueckux modeneli, mabauy, epacos, duazpamm
Diinepa—BeHHa;
cmpoumb U 0C8aueamb npuembl peuwleHusi 3a0ay /A02UYecKoe0 Xapakmepa 6 coomeemcmeuu C

npozpammoli 6 kaacca.



Pabora ¢ uHpopManuel ¥ aHa/IN3 JAHHBIX
Yuyaiuiics HayuuTcs:

WCTOMb30BaTh [/l aHa/lv3a TIpe/CTaB/eHHsI M CHUCTeMaTu3alid [aHHbIX TaO/WIbl, KPYTOBbIE,
NVHeMHble U cronbyaThle AWarpaMMbl, TpaduKy pas3iTUuHBIX 3aBUCHMMOCTeH; CpaBHMBATh C UX
TIOMOIIIbIO 3HAUeHUsI BeJIMUMH, MHTEPIIPeTUPOBAaTh JaHHbIe Tab/ML, [uarpamMm 1 rpauKoB;

paboTaTh C TEKCTOM: BBI/IE/IATh YaCTH y4eOHOTO TeKCTa BBOAHYIO YacTb, IVIABHYIO MBIC/b U Ba)KHbIE
3aMeuaHusi, NPUMephbl, W/IIOCTPUPYIOILME IJIaBHYIO MbBICIb U Ba)KHble 3aMeyaHWs,, IPOBepsSiTh
TIOHMMaHNe TeKCTa;

BBIMOJTHSATh TIPOEKTHBIE paboThI 10 TeMam: <KVI3 UCTOpUM paljMoHaNbHBIX uncen>>, KW3 ucropun
reoMeTpUK>>, COCTaBJIATh TJIaH MOMCcKa UHGOpMaIK; 0TOMpaTh UCTOYHUKY UH(pOpMa-

UM (CrpaBOYHUKH, SHLIMKJIONEANWH, KOHTPOJIMpyeMoe IpOCTPaHCTBO VHTepHeTa U [p.), BbIOMpATh
criocoOsl npeficTaB/ieHrst MHGOpMaLUY;

BBIMOJ/IHATE TBOpUYecKre paboTel 1o TemaM: <KIlepesaua mH(OPMAILMK C TIOMOII[BI0 KOOPJAWHAT Ha
KOOPZMHATHOM NPSIMOM U MJIOCKOCTH>>;

Yuyaruiics NoayYuT BO3MOXKHOCTb HAYUUThCS:

KOHCneKkmupoeams yuebHblll mekcm;

8bINO/HAMb (N0O PyYKOBOOCMBOM 83POC/A020 U CAMOCMOSIMeNbHO) 8HEKAACCHble NPOeKMHble pabomal,
cobupamb UHpOpMAYUIO 8 CNPABOYHUKAX, SHYUKIONEeOusx, KOHMpOAUpYeMbIX UHMepHem-
UCMOYHUKAX, Npe0cmaessimbs UHGOpMayuio, UCnonb3ys UMerolwjuecs mexHuieckue cpeocmed.

7 KJ1acc

JIuuHOCMHbIE pe3y/ibmambl

Y yuamerocs 6yayT chopMHUpPOBaHBI:

1) MoTHBaL[MOHHAasi OCHOBa yueOHOM JiesTeIbHOCTH;

2) L1e/I0CTHOE BOCTIPUSITHE OKPY’Karoll{ero MUpa, rpefcTaB/ieHnst 00 NCTOPUH pa3BUTHSI MaTeMaTHUUeCKOro
3HaHWS, PO/IM MaTeMaTUKK B CUCTeMe 3HaHWM;

3) rpe/icTaB/ieHNe yYalrerocsi o cebe Kak O BBITYCKHUKE IITKOJIBI;

4) MOHMMaHKe TOTO, UTO YeJIOBeK CaM BhIOMpaeT KPyr CBOMX JIpy3ei 1 3HaKOMBIX U Criocob o01jeHus;

5) noHaTHe <peduieKcus AesTebHOCTH 3> ;

6) mpe/icTaB/eHre O CBOEM TOYKe 3peHus], CBOel Mo3viuu. [IpescTaBieHus O AyYLIUX JOCTH)KEHUSIX U
OTKPBITHSIX LIMBUIM3AL[N B Pa3HBIX 00/1aCTSX KIU3HU YeI0BeKa;

Yyanmiicss HayunTcsd IPUMEHSTh:

1) noHsATHe <K1je/leyCTPeM/IeHHOCTL>>, TIpe/ICTaB/IeHNs] O ABW)KEHUU BIlepe], K CBOeH Lie/H;

2) a¢bdekTrBHBIN cIOCOO pacripesiesieHus CBOUX CUT U BPEMEHH;

3) ucciefioBaHre CBOMX BO3MOKHOCTEH, aKTUBHOE yJacTue B paboTe KPY>KKOB, CEKLMI, MacTep-K/1acCoB,

MPOEKTOB I10 pd3HbBIM HaIllPpaBJ/IEHUSAM;



4) BOJIEBYIO CaMODETYJISILMI0O Ha YPOBHE CJIOB W JeWCTBUM TIPU JJOCTWKEHUU 1ieJIM; TIpe/iCTaBeHre 00
yBepeHHOM TOBe/leHUH, TMOHUMaHue DPa3HHUL[bl MeX[y YBEpPeHHOCTbI0 M CaMOyBePeHHOCThbHO; MPUEMBI
HACTPOWKM Ha < HE3HAKOMYI0 >, <HOBYIO >, <CJIOXKHYIO> paboTy;

5) opraHu3saluio pe(eKCUy esTeIbHOCTH C TOUKY 3peHUs IBWKEHUs K ITOCTaB/IeHHbIM LieJIsiM.
Yuamuiicsi HOMyYUT BO3MOXXHOCTb HAYUUTBLCS:

1) no3Hasamb pasHble obaacmu KHcusHU 0151 paszeumusi CO6CMBEHHO20 Kpy2030pa; eudemb U YeHUmb mo,
umo umeeulb;

2) cMompemb € pasHbIX no3uyuii HA 0OHO U MO JXce cobblmue, AHAAU3UPOBAMb, OYeHUBAMb PA3Hble
cumyayuu u ucmopuyeckue ¢pakmsl, 0eaamb 8bl800bI;

3) ebicmpausamb OMKpbimble, HadedxcHble U 006pocesamenbHble OMHOWEHUS! C OKPYHCAIOWUMU;

4) ynpumeHsimb YCMAHO8KYy <€CHauana nooymaii — NOMOM CKaXcu>; Omeeuamb OCMbICAEHHO,
8bICKA3bl8amb U 060CHOBbIBAMb C80€ MHEHUe, yUUMbI8amMb MHEHUSI OKPYHCArOWUX;

5) yeHUMb U y8ajcamb OKPYHCarowjux, 00POHCUMb OMHOWEHUSMU C A0ObMU; NPUMEHSIMb YCMAHOBKY,
umo /AUYHOCMb Ye/n08eKa NposeAsiemcsi 8 MOM, KAaKue OMHOWEHUSl OH €030dem C OKPyiCarowumu;
eblcmpaueamb 0o8epumesibHble, OMKpblIMble, HAOeXlCHble OmHoweHusi; pabomamb HA0 MaKumu
Kayecmeamu AUYHOCMU, KAK MepnuMoCmb, CaMoy8aiceHue U op.;

6) OCO3HAHHO U AO0eKBAMHO OyeHUBAMb C60U OMHOWEHUSl C OKpyjicarwumu, ceou oOelicmeusi no
C030aHUI0 UAU pA3pyuwleHur0 OMHOWeHUl; 6bl8Asimb 83aUMOCEsA3b MeXicOy C108aMuU, NOCMynKamu Uu
omHoweHusMu mooell;

7) ekaouambCs 8 meopuecKull nNpoyecc CO30AaHUSI HOBbIX pe3yAbmamoe 8 C80ell JHCU3HU, 8 XHCU3HU
OKpytcarowjux Adell, 20pooa, obaacmu u m.d.; yuacmeogamb 8 NPOEKMAax pasHo20 yposHs (WKOAbHO20,
20p00CK020, 061aCMHO20, 8CEPOCCULICKO20, BCEMUPHO20); OYeHUBAMb C80U €108d, NOCMYNKU, Oelicmeusi C
MOUKU 3peHUs1 CO3UOAHUSL.

Yuaimuiics NOMy4YUT BO3MOXXHOCTb BOCHIPUHSATD !

1) 2omogHOCMB K CAMO0OPA308AHUIO U CAMOBOCNUMAHUIO;

2) adekeamHyto NO3UMUBHYIO CAMOOYEHKY U SI-KoHyenyuio,

3) amMnamulo KaKk OCO3HAHHOe NOHUMAHUEe U CONepexCusaHue Yy8Cmeam Opy2uX, 6bpaiCaroujyrocs 8
nocmynkax, Hanpas/neHHbIX Ha NoMowjb U obecneueHue 6:1a20N0AYUUS.

Memanpedomemubie pe3yaibmambl

PerynsartvBHbIe

Yuyaiuiics HayuuTcs:
1) nnaHupoBaTh CBOM yueOHbIe IeMCTBUS U BBITIOHATE TIOCTPOEHHBIH T1/1aH;
2) BBISIB/ISITb TIPUYMHY BO3HUKIIIETO B yueOHOM /lesiTe/IbHOCTH 3aTPY/AHEHNS;

3) NpUMeHsTh NpaBu/ia CaMOKOHTPOJIS;



4) TIOHMMaTh, YTO TJIABHOW (YHKLMEW KOHTDOJISI SIBJSIETCS BbBISIBJIEHHE HETOYHOCTeH, OLIMOOK TIpH
BBITIOJTHEHUM PA0OTHI C 1[eJTb0 UX KOPPEKLIUH.

Yuaruiicsi ToMy4uT BO3MOXXHOCTb HayUUThCS:

1) npu naaHupoeaHuu OocmudiceHusi yeneli CaMOCmMoOsimesnbHO U AOEK8AMHO YuUumbl8amb YCA08USl U
cpedcmea ux 00CMUMNCeHUs;

2) 8bldensimb anbmepHAMueHble CNOCOObI 0oCMudiCeHusl yeau U ebloupamb Haubosnee 3¢ dekmusHbill
cnocob;

3) adekeamHo oOyeHUBAMb C60U B03MOMCHOCMU OOCMUNMCEeHUsl yeau onpedeneHHOU CAOXCHOCMU 8
PAa3AUYHbIX c(hepax camocmosimenbHOU 0esimenbHOCMu;

4) O0CO3HAHHO ynpaensimb CEBOUM noOGedeHUeM U OesimeabHOCMbIO, HANpAeneHHOU HA OoCmudiceHue
nocmaeneHHblx yeaell (8KAUAs CAMOMOMUBUPOBAHUE, B60/€8YI0 CaMope2yasayulo, KpumepuaibHyHo
CAMOOYEeHKY U m. 0.);

5) ocywecmensmb nosHasamesnbHylo pegekcuro 8 OmHoweHuu Oelicmgull NO peweHut0 yueOHbIX U
no3HasamesbHbIX 3a0au U npobaem;

6) adekeamHo oyeHU8amMb 00BEKMUBHYIO MpPYyOHOCMb KAK Mepy (pakmuueckozeo uau npeonoanazaemozo
pacxoda pecypcog Ha peuleHue 3a0aull.

KOMMVHHKATHUBHBIE

Yuarumiicsi HayuuTCs:

1) MpUMeHsITh CeKpeThl YCIelIHOM MOAr0TOBKU U MPOBe/ieHus BBICTYTI/IEHHS;

2) caMOCTOATe/IbHO OL|eHHMBaTh BBICTYIIIEHUS 110 KDUTEPUSIM;

3) TOTOBUTH (peneTHpOBaTh) OOpalleHre K «KPUTHKY» C TIeJIbI0 YCUIeHHs], y/TyUllleH|s] CBOel aBTOPCKOM
MO3ULIWY;

4) BBITIOJHATL TIpaBU/Ia «KPUTHKAa», TIPU KOTOPOM yuallyecsi OyJyT YUWUThbCS YJ/IyulllaTh BBICTYIUIEHUE,
MBIC/Tb «aBTOPa»;

5) aHa/lM3UpOBaTh CBOW CJIOBA, AEWCTBUS, Pe3y/bTaThl, HAXOJWTh TO3WTHBHbIE MOMEHTHI B JIFO0OM
CJIOKHOM CUTYaLuy;

Yuaruiicsi Tomy4uT BO3MOXXHOCTb HayUUThCS:

1) yuumbigamb u KOOPOUHUPOBAMb Pa3AUUHble NO3UYUU Opyaux Atdell 8 CompyoHuUuecmee;

2) yuumbi8amb pasHble MHeHUs U UHMepechbl, 000CHO8bI8AMb COOCMBEHHYI0 NO3UYUIO;

3) noHUMamb OMHOCUMEeAbLHOCMb MHEeHUU U N00X0008 K pewleHuio Npobaembl;

4) npodyKmueHO paspewiamsb KOH(pAUKMbI HA OCHO8E yuema UHMepecos U no3uyull 8cex yudCmHUKOS,
NOUCKa U OYeHKU aAbmepHamugHblx cnocobos paspewleHuss KOHGPAUKMO8; 00208apusambCsl U Npuxooumsn
K 0bwjeMy pewieHuro 8 cogMecmHoli OesimeabHOCMU, 8 MOM YUC/e 8 CUMyayuu CMo/KHOBeHUs UHMepecos;
5) 6pamb Ha cebs uHUYyuamuagy 8 opeaHu3ayuu coemecmHozo0 deticmeusi (0ea080e 1udepcmeo);

6) 8 coemecmHoll desimesAbHOCMU YemKO ¢popmyaupoeamb yeau 2pynnbl U NO360/A5iMb ee YudCmHUKAM

nposiensimb COOCMEEeHHy0 uHUyuamuay 0/ 00CMuXiceHusi 3mux yenetl;



7) oKasbleamb no00epicKy U codelicmeue mem, Om K020 3asucum OOCMudiceHue yeau 8 CO8MeCmHoU
desamenbHoOCMU,

9) ocywiecmensimb KOMMYHUKAMUBHYIO pegeKcuio KaKk 0CO3HaHUe OCHO8aHull cobcmeeHHbIx Oelicmeuli U
deticmeutl napmuepa;

10) 8 npoyecce KOMMyHUKAyuu 0OCMAMOYHO MOYHO, NOCAe008aMeAbHO U NOAHO nepedasamb napmHepy
Heobxo0uMyto uHhopmayuio Kak opueHmup 0151 NoCmpoeHust delicmausi;

11) ecmynamsb 6 0uanoe, a makdxice yuacmeoeamsn 8 KO/A1eKmMueHoM o6CyxcOeHuu npobaem, yuacmeosamso
8 OUCKYCCUU U ap2yMeHmupo8amsb C80H0 No3uyuto, 81ademb MOHOA02UUeCKOl U ouano2uyeckoll popmamu
peuu 8 coomgemcmeauu € 2pamMMamuuecKuMu U CUHMAKCu4ecKUMU HOpMAamu poOHO20 AA3bIKd;

12) credoeamb MOpaAnbHO-3MUUECKUM U NCUXO0A02UYeCKUM NPUHYUNAam obujeHust u compyoHuyecmeda Ha
OCHOBe yeadcumesnbHO20 OMHOWEHUSI K NAapmHepam, 6HUMAHUSL K JAUYHOCMU Opy2020, A0eK8AmMHO20
MENCAUYHOCMHO20 80CNpUsiMUsl, 20MOBHOCMU AOeK8AMHO peazupoeamb HA HYyH#cObl Opyaux, 8
UacmHOCMu 0Ka3sbl8amb NOMOWb U SMOYUOHA/bHYI0 NOOOePHCKY napmHepam 8 npoyecce OOCMUNMCEHUS]
obuwell yeau cogmecmHoll dessmeabHOCMU;

13) ycmpausamb 3¢ppekmusHble 2pynnogbie 06CyxHcOeHust u obecneuugamb OOMeH 3HAHUAMU MeHCOy
useHamu 2pynnbl 0151 npuHamMus 3¢ppeKmueHbIX COBMECMHbIX pelleHull.

ITo3HaBaTe/ILHbBIE

Yuarumiicsi HayuuTCs:

1) pa3HbIM BU/laM UCCTIe[JOBAHUS, ero CTPYKTYPe;

2) pa3MbILLIATh, UCKaTh 0OOCHOBAaHWSI M Jl0Ka3aTelnbCTBa CBOErO CY)KJEHUs, OTKPBITHS, BbIBUraeMoi
TUTIOTe3bI; 33/]aBaTh U OTBeUaTh Ha BOMPOC: «[loueMy Tak, a He TO-APYTrOMY...», IPUBOJAUTH apTyYMEHThI
B T0/1b3y CBOel BepCHU OTBeTa Ha BOIIPOC;

3) ompefiesnisiTh, MPOAYMbIBaTE OPMY M COjlep)KaHUe HCC/ieloBaTeNbCKoW paboThl, BbIOMpaTh IJIaBHOE
[/l COCTaB/IeHUS ee TIpe3eHTaLu;

4) TpUMeHSITb TIOHATHE «0e30MacHOCTh WH(OPMAI[UM» C TOUKH 3DEHUs] IIeHHOCTH CO3WUJaHUs, He
pa3pylleHusi CBOed JIMUHOCTU; OTpeZensTb 0e30rmacHyr0 MHPOPMALMI0 B TIEPUOJUUECKUX H3/aHUSX,
WHTepHeT-TIopTasnax u T. [.;

5) BbIZIe/ISITh TJIaBHOE B T0/00paHHONM WMHGOpPMALMK COTJIACHO TIOCTaBJIeHHOW 1iesid, yueOHOUW 3aziaue;
BbI/le/IATh OCHOBHYHO MbIC/Ib, OCHOBHOM CMBIC/T TEKCTa.

Yuaruiicsi oMy4YuT BO3MOXXHOCTb HayUUThCS:

1) cmagumb npobaemy, ap2ymeHmupoeams ee akmyaabHOCMb;

2) npumMeHsimb NpuU UMeHUU OCHOBbI pechIeKCUBHO20 UMeHUsl;

3) camocmosimenbHO npogooUMb UCCAe008aHUEe HA OCHOB8e NpPUMEHeHUsi Memooo8 Hab/adeHus U
sKcnepumeHma;

4) ebl0gu2amb 2unome3sbl O C81351X U 3aKOHOMepHoCmsiX cobbimuli, npoyeccos, 06eKmoe;

5) opeaHu306bl6amb UCCAE008AHUE C Ye/lblo NPO8epKU 2unome3;



6) denamb ymo3akaoueHus: (UHOYKmMuUeHoe U NO aHaa02Ull) U 8bl800bl HA OCHO8E ap2yMeHmayuu.
ITpedomemmble pezyabmambl
Apudmernka
Yuyaruiicss HayuuTcs:
BBITIOJTHSATH /I€MCTBUSI C PAaljIOHaIbHBIMHU UHCJIaMU;
XapaKTepr30BaTb MHOKECTBO paljMOHa/IbHBIX UHCeJ;
MIPUMEHSITh OTpe/ie/ieHre CTereHd 4YWC/la palMOHaJbHOTO 4YMC/Ia C HaTypasjbHBIM TIOKa3aTesieM /st
BBIUMC/IEHUST 3HaUeHUs! BbIPa)KeHUH;
HaXOJWTh 3HAUEHHE UMCJIOBOTO BHIPDA)KEHHS], CO/IepKallliX CTereH! Urcer;
WCT0/Ib30BaTh CBOMCTBA CTereHel /17151 BBIYUC/IeHHs] 3HaueHUs! BbIpayKeHUH.
Yuaruiicsi Tomy4uT BO3MOXXHOCTb HayUUThCS:
ucnonb3oeams (hopMyabl keadpama CyMMbl U Keaopama pazHocmu 0451 payuoHanu3ayuu 8buucAeHull;
UCno/1b308aMb NPABU/I0 8038e0€HUs1 8 KBAOPAM HAMYPAAbHO20 UUCAA, OKAHYUBAOW€20CA Ha 5.
TeKcToBbIe 3aauH
Yuaruiicsi Hay4uTCs:
WCTI0/1b30BaTh aITOPUTM pellieHHs 3a/la4 MeTO/[0OM MOZie/TMPOBaHuS;
aHaIM3MUpPOBaTh ¥ OCMBIC/IMBATh TEKCT 3afiaud, riepe)OpMy/IMpoBaTh YCIOBHE 33/1auy;
M3BJIeKaTh HeOOXOAMMYH0 MH(OPMAIIUIO U3 YC/IOBUS 3a/jauu;
MO/IeJIMPOBaTh YC/IOBUE 3a/lauM C TIOMOILIBI0 CXeM, PUCYHKOB, TabJuL] U anrebpanyecKUX COOTHOLIIEHUH;
repexo/juTh OT C/I0BeCHOW (hOPMY/JMPOBKM YCJIOBUSL 33/laud K anreOpanueckodl Mofenu MyTeMm
COCTaBJIeHUsI ypaBHEHUsI, CBOJSILET0Cs K IMHEHHOMY;
peliaTth 3aZiaud, Mepexo/is OT CJIOBECHOM (hOPMYJIMPOBKM YC/IOBHS 3a/jaud K anreOpandyeckol mMopenu
MyTeM COCTaBJIeHUs CUCTEeMbI JIMHEeWHBIX YPaBHEHUM C ABYMsi llepeMeHHbIMUY;
HaXOJUTh pellleHNe TI0yuYeHHOW MaTeMaTHuecKon MoJieny;
VMHTEePIIPeTUPOBATh Pe3y/bTaT; KpUTHUECKH OLIEHUBATH MTO/TyYeHHbBIN OTBET;
Yuanumiicsi oMy4uT BO3MOXXHOCTb HayUUThCS:
camocmosimesbHO CMpoOUMb U UCNO/b308aMb A/A20pUMMbl U3yYdeMblX C/yudes peuwleHusi MmeKCmoebiX
3a0au;
pewamb 3adayu, nepexo0si om €A08ecHOl (PopMynuUposKU ycao8usi 3adayu K anzebpauieckoli Mooenu
nymem cocmae/eHusi Cucmembl AUHelHbIX ypasHeHull ¢ mpemsi U 60/1ee nepeMeHHbIMU.
DyHKIUHU
Yuyaruiicss HayuuTcs:
pacrno3HaBaTh GYHKIMA U3 MHOKECTBA 3aBUCUMOCTEH;
orpeZiesIsiTb 00/1aCTh OTpeZiesieHust U 00/1acTh 3HaUeHUsT (PYHKLWY;

3a4/1aBaThb ('I)yHKL[I/II/I Pa3HbBIMU CHOCO6aMI/I;



COCTaBJIATh (POPMYJIbl, BbIpa)karoljie (PyHKIIMOHAIbHYIO 3aBUCMMOCTb MeX/y BeJTMUMHAMH, BBIYHCATh
3HaueHue QyHKLUU 110 Gopmyie;

BLIUMCJIATH 3HAUEHWe apryMeHTa I10 3a/JaHHOMY 3HaueHHto (yHKLIWY;

pacrio3HaBaTh MPsSIMYHO MPOINOPLMOHAIBHYH 3aBUCUMOCTb, JIMHENHYIO (DYHKLUIO;

CTPOUTh U YMTaTh rpa(UKU MPSIMOI MPONOPLMOHA/IBHOCTH, TMHEHHON (QYHKLIMH.

Yuaruiicsi oMy4YuT BO3MOXXHOCTb HayUUThCS:

nepexooums 0m 00HO20 chocoba 3adaHust PyHKYuU K Opy2omy;

pacwiugposbieamb U KOOUPOBAMb MeKCMbl, NPUMEHSISl NOHsIMue (hyHKYuu;

pacno3Hagams KyCOuHO-AUHeliHyo (pyHKYuio; cmpoums 2paguk KycouHoauHeliHoll ¢hyHkyuu. Anredpa

Yuarumiicsi Hay4uTCs:

MIPUMEHSITh 3aKOHBI apu(MeTHUeCKuX JeMCTBUI 711 pABHOCU/IbHBIX ITPeobpa3oBaHul;

MIPUMEHSITh NPaBU/Ia PaCKPhITUsI CKOOOK B anrebpanuecknux CymMMax;

TIPUMEHSITh MTPaBU/Ia PaBHOCH/IBHBIX TIpe0Opa30BaHUii TIPOV3BeIeHHI;

(hopMyIMpOBaTh M [J0Ka3bIBaTh CBOMCTBA CTereHel C HaTypa/ibHbIM I0Ka3aTesieMm;

HCTI0Tb30BaTh CBOMCTBA CTereHel /i/1si mpeobpa3oBaHusi anrebpanyeckux BbIpayKeHUH;

3anMChIBaTh OIHOU/IEH ¥ MHOTOUJ/IEH B CTaHJ,APTHOM BU/E;

orpe/ieNiATh CTereHb OZHOU/IeHa U CTelleHb MHOTOU/IeHa;

CK/1aJibIBaTh Y BBIUUTATh MHOT'OUJIEHbI;

YMHOXXaTh OJJHOU/IEH Ha MHOTOUJIEeH;

YMHO)XaTb MHOTOUY/IEH Ha MHOT'OUJIEH;

WCII0/1b30BaTh (POPMYJIbI KBaJjpaTa CyMMBI M KBaJipaTa Pa3HOCTH [isi peoOpa3oBaHus anrebpanyecKrx
BbID&)KeHUM;

MpUMeHsSITh ()OpPMyJibl TIPOU3BE/IeHUs] PAa3HOCTH W CYMMbI [IBYX BBbIDa)KeHWM [Jis paljioHaIr3aluu
YTPOILLIeHHS BbIP@KEHU;

MIPUMeHSTh (POPMyJly pa3HOCTH KBaZIpaToB /i/Isl paljiOHaIM3alu1 yIPOLLeH sl BbIpaKeHU;

MIPUMEHSITh Pa3Hble CrIoCoObI (BbIHECEHHST 00I11ero MHOXKUTEJIs, TPYTIITUPOBKA) Pa3/IoyKeHUs] MHOTOUIeHa
Ha MHOXXUTeJIH;

NIPUMEHSTh (POPMYJIbI COKPALLleHHOIO0 YMHOXKeHUS [I/1s pa3/IoyKeHUs] MHOTOU/leHa Ha MHOKUTeJIH;

orpe/ie/IATh PAaBHOCU/ILHOCTb YPaBHEHU;

BBITIO/THATE PaBHOCHJIbHBIE ITpeobpa3oBaHusi ypaBHeHU;

pelLaTh MHeNHbIe YPaBHEeHUsI C O/IHOU repeMeHHOM;

TIpe/iCTaB/IsATh 00IIlee pellieHre TMHEIHOT0 ypaBHeH!sI C IByMsl TlepeMeHHbIMU Pa3/IMYHbIMHU CI1ocobamu;

n300paxxaTh rpadyK JMHEHHOTO ypaBHEHUs C AIBYMsI TlepeMeHHbBIMUA Ha KOOPJMHATHOM TI/IOCKOCTY;

TIPUMEHSITh pa3/InuHbIe CII0COOBI PeleHNsI CUCTeM JIMHEMHBIX YpaBHEHUH C IByMs TiepeMeHHbBIMUY;

aHa/IM3UPOBaTh CUCTEMbl JIMHEWHBIX ypaBHEHUW C Le/Ibl0 TIOMCKAa BO3MOXXHOCTU YTIPOIIEHUsI ee

pelLleHusT;



WCII0/1b30BaTh PYHKIIMOHATBbHO-TpaduyecKyrie peCTaBIeHus [Jisl pellieHrs] CUCTeM yYpaBHEHH;

Yuarumiicsi IoMy4uT BO3MOXXHOCTb HayUUThCS:

8b1800UMb (POPMY/bl COKPAWEHHO20 YMHONMCEHUS!;

ucno/nb308amb (hopmyny keaopama mpexuneHd;

npumeHsimb ¢popmynbl Kyba pasHocmu u Kyb6a cymmbl 051 payuoHaAu3ayuu ynpoujeHus 8bIpaxdceHull;

uCcnob308amb (opMyabl CyMMbl U pazHocmu Ky608 0151 payuoHaau3ayuu ynpowjeHusl 8bIpaxiceHull;

8bINOMHSAMb PA3/0M#CeHUe MHO20U/eHO8 HA MHOMcumenu, UCho/ab3ys cneyudibHble Npuembl, Hanpumep
packnaobleamb Ha MHOXCUMeAU KeAOpAmHbIll mpexuaeH MemoooM 8bloeneHUs] NOAHO20
keadpama;

NAaHUpos8amb X00 PA3/10XCEHUs HA MHOMCUMeAU U peanu308bleamb NOJYUEHHbIU NAAH; NpUMeHsimb
pasnuyHble (popmbl CAMOKOHMPOSt NPU 8bINOAHEHUU hpeobpa3o8aHul;

pewamb ypaeHeHue, nNO/JAYYeHHOe nNpu pelleHuu meKCmogol 3adauu, C NOMOWbIO Pa3N0HCeHUs
MHO20U/1eHO8 Ha MHOXCUMenu;

pewiamb ypasHeHUsi ¢ 0OHUM U HeCKOAbKUMU MOOYASIMU;

JIormka ¥ MHOXXKecTBa

Yuyaruiics HayuuTcs:
rPaMOTHO (hOPMY/IMPOBATH OTpe/ie/IeHHs 3HAKOMBIX TTOHSTHIA;
CTPOUTh JIOTUUECKYIO LIeTIOUKY PacCy K/ eHU;
JI0Ka3bIBaTh YTBEPXK/I€HUsI C TIOMOIL[bI0 MeTO/la OT TIPOTHUBHOTO.

Yuaumiicst monyuuT BO3MOXKHOCTh HAYUUTHCS:
8bl0e/1iMb poo U 8UO 8 onpedeneHuUU NOHAMUS;
0oKkasbleamb meopembl HA MOOeAU HeKomopol Mamemamuyeckol meopuu, npuMmeHss

nepeoHaUa/bHble NOHSIMUS U AKCUOMbI;

npogepsimb NPasuibHOCMb 102UUECKO20 8bIB0OA C NOMOWbIO Ouazpamm Jiinepa—BeHHa;
8blSI8/15IMb MUNOBble J102u4ecKue OWUOKU U HaX0O0UMb UX NPUYUHBL.

I'eomerpus

HarnspHas reomerpust
Yuyariuiics HayuurTcs:
pacriosHaBaTb Ha YepTeXkaX, PHUCYHKax, MOJelaX M B OKpYyKawolleM Mupe IUIOCKHe U

MPOCTPaHCTBEHHbIE TeOMeTpruUecKre (PUrypsbl;
CTPOUTH OMNpe/ie/ieHusI 0 PUCYHKaM reoMeTpuueckux (uryp;

n300pa)kaTb reoMeTpryeckre (GUrypsl 1o X OmNpe/ieieHHsIM.

I'eomeTpuueckue purypbi

Yuyaimics HayuuTcs:



TOJIb30BATHCA A3BIKOM I'€OMETPUM [JIs1 OMMKUCaHUA IIPpeJMETOB OKPYXAKIero M1Mpa U MxX B3aMMMHOI'O
PacCII0/I0>KeHU s,

pacrmo3HaBaTh W UM300pakaTh HAa YepTeXkax M PHUCYHKaX TeOMeTpuueckhe QUIypbl HW HX
KOH(Urypauy;

HaXO[UTh 3HauUeHUs JJIMH JIMHEWHBIX 3/1IeMEeHTOB (PUI'yp M UX OTHOLIEHHs, TPaJyCHYIO Mepy YIJIOB
ot 0° go 180°, mpuMeHsisi oripefie/ieHUs], CBOMCTBA M TPU3HaKW (UTYp U WX 3JIeMEHTOB, PaBEHCTBO

buryp;

peraTh 3a/jau Ha ZJ0Ka3aTebCTBO, OMUPAsiCh Ha M3yUYeHHbIe CBOMCTBA (PUTYp M OTHOILEHUN MeXIy
HUMH ¥ TIPUMEHSIS1 U3y4eHHbIe MeTO/IbI J0Ka3aTe/bCTB;

JiefiaThb BBIBOJ, O TOM, UTO BbIsIBJIEHHbIE CBOMCTBAa KOHKPETHBIX (PUI'YP U TeJl HeJslb3sl paclpoCTPaHUTh
Ha BCe reoMeTpuYeckure (PUrypbl JaHHOTO THIIa;

pemiaTb HEC/TIOKHBIE 3a/lddM Hd II0CTPpO€HHE, TIpUMEHsA OCHOBHBIE a/ITOPUTMbI TIOCTPOEHUA C
MOMOIBIO LIMPKYJIA U HHHEﬁKH;

yanHﬁCH MOJIYUHUT BO3MOXHOCTB.

0e1ademb MemoOaMu peuwleHus 3a0ay HA 6bluUCAeHUsi U O00Kad3ameabcmeda: MemoooM Om
NnpomueHo20, MemoooM nepebopa eapuaHmMoe u MemoooM 2eoMempuuecKux mecm mouek;

0e8/1a0emb MpaduyuoHHOU cxeMoll pewleHuUst 3a0ay Ha NOCMpoeHue C NOMOWbIO YUPKY/S U AUHelKU:
aHanus, nocmpoeHue, 00Ka3amesnbCmeo U Uccae008aHue;

npuobpecmu onbim UCc1e008aHUS C80LICME NIAHUMemMpU4ecKUx ueyp ¢ NOMOWbl0 KOMNbIOMEPHbIX
npozpamm;

H3mepeHne reoMeTpU4YeCKHX Be/THUHH

Yyammiics HayumTcs:

WCTI0/Ib30BaTh CBOWCTBA M3MepeHUs J/IMH W YIJI0B TpU pelleHWd 3a/jau Ha HaXOXK[eHue [JIMHbI
OTpe3Ka, 'paJyCHOW MephlI YI/Ia;

BBIUMC/ISATH [I/TUHBI TMHEHHBIX 371eMeHTOB (GUTyp U UX YIJIbI;

pellaTh 33/lauy Ha Jl0Ka3aTenbCTBO;

pelmiaTh MpakTUUeCKUe 3a[d4u, CBA3dHHbIE C HAXOXXIAEHUEM reOMETPHUYECKHUX Be/TMUKUH (HCHOHBE}YH
npu H806XO,I[I/IMOCTI/I CIIPaBOYHHKHU U TEXHUUECKHNE Cpe,Z[CTBa).

BblnyCKHUK no/styuum 603MOMCHOCMb HAyUUMbCA:

gblyucasimp  naowjaou ¢ueyp, cocmaeneHHbIX U3 08yx uau 6osnee  NPSIMOY20/bHUKO8,
napanieno2pammos, mpey20/abHUKO8, Kpy2a u cekmopa;

npumeHsmb aﬂee6pauqecxuﬁ annapam u uoeu 08UNCEeHUS npu peweHuu 3a0ay HA eblyUC/AeHUe.

8 kiacc

JluuHoCmHble pe3y/1bmambl

Y yuaiiierocs 6yayT chopMUDOBaHBI:

1) MoTuBallMOHHAsE OCHOBA y4eOHOW [eATebHOCTH: TIOHHMaHWe CMbIC/Ia YUeHHS; ITOJIOKHUTeTbHOe

OTHOILI€HKE K IIIKOJI€; B€Pa B CBOU CUJIbI,



2) L1e/IOCTHOE BOCTIPUSITHE OKPY’KaroIL[er0 MUPa, MPeZCTaB/eHnst 00 NCTOPUH Pa3BUTHSI MaTEMaTHUeCKOTO
3HaHUSI, PO/IM MaTeMaTUKH B CUCTeMe 3HaHW;

3) yMeHMe BUeTb Pa3HHULY MEX/y 3aMbIC/IOM, CJIOBaMH, peaibHbIMU [IeHCTBUSMH U MOCTYTIKaMU;

4) mpejcTaBleHHe O YejlOBeUeCTBe KakK €JWHOM >XMBOM OpraHu3Me, O B3aUMOCBSI3M MBIC/IEH, CJIOB,
TIOCTYTIKOB JIFO/Iel Pa3HbIX TOPO/IOB, CTPAH, KOHTUHEHTOB;

5) NOHKMMaHKe B/WSHUS C/I0B U TIOCTYIIKOB JIFOZeN ApYT AJIsi IpyTa, [Jis CeMbH, [JIs LLKOJIbI, /17151 CBOEro
Kpasl, I/isi CBOel CTpaHbl, /il MUPa, [/isi Pa3BUTHSI TUIaHeThI;

6) mpe/iCTaB/IeHUe O Pa3/IMUHBIX COLIMABHBIX «JBM)KEHUSIX» C TOUKHU 3PEeHUSs [IEeHHOCTH CO3WAHuS;

7) TipeficTaB/ieHNe O KYJIbTYPHBIX TPAJULUSX CBOEr0 Hapo/ia, CBOero Kpasi.

Y yuamgerocs 6yayT copMUpPOBaHbI Ha YDOBHE OIIbITA!

1) TrOTOBHOCTb M CHOCOOHOCTH K YYaCTHIO B IIKOJBHOM CaMOYTIpaB/IeHUM B Tpejiefiax BO3PaCTHBIX
KOMIIeTeHLIHH;

2) TOTOBHOCTh W CIIOCOOHOCTb K BBHITIOJIHEHHWIO HOPM W TpeOOBaHMI IIKOJBHOW >KWA3HH, TIpaB M
00s13aHHOCTeN yUeHHKa;

3) TOTOBHOCTh M CITIOCOOHOCTD K BBITIOJTHEHHIO MOPa/IbHbIX HOPM B OTHOILIEHUH B3POC/IBIX U CBEPCTHHUKOB
B ILIKOJIE, /IOMa, BO BHeyueOHBIX BH/IaX JeaTe/IbHOCTY;

4) moTpeOHOCTL B yYacTUM B OOIECTBEHHOW >KW3HM OJIDKAWIIIero COLMATbHOTO OKPYKEHWS,
001[eCTBEHHO T10JIe3HOM J1eSITeTbHOCTH;

5) yCTOWUWBBLIA TIO3HaBaTe/lbHBI WHTEpeC W CTaHOBJIeHWe CMbici000pasytomel  GyHKLUN
TI03HaBaTebHOT'0 MOTHBA;

6) rpeZcTaB/ieHe O TOM, UTO Ue/IOBEK CaM CO3/laeT CBOe HacTosiee M OyAyliee; yCTaHOBKA Ha TO, UTO
YesIOBEK TIPU JKeJlaHUM MOXKeT BCe, TJIaBHOe — HCKaTh BapUaHThl [JOCTM)KEHUS MOCTaBJIeHHOW LieNu U,
€CJTM UTO-TO He T0JIyYaeTCsi, POCUTh MOAJEPXKKY;

7) yCTaHOBKa Ha TO, UYTO [IeMCTBHUS, KOTOpDble COBEPIIAIOTCS CeTrOfHs W ceiuac, MpUOMDKarT K
JOCTYDKEHHIO MeUTHI;

8) peanu3alusi CBOeii Lie/IM WM HaMepeHHUst C TI03UL[UM CaMOpa3BUTUSI CBOEM TMUHOCTH.

Yuamumiicd IoayYUT BO3MOYKHOCTb HAYUUThHCS

1) oco3zHaseamb cebs Kak yacmb yeao2o mupda aoetl;

2) udenmucpuyuposams cebsi o C8OUM 20pOOOM, KpaeM, CmpaHoti;

3) ysadxcamb Ky/nbmypHble YeHHOCmu Opy2ux Hapooos;

4) packpbigamb ¢80l meopueckuili nomeHyuai, meumamb, paHmasupoeamb (8 mMom uucie ¢
UCNOMb308AHUEM COBPEMEHHbIX NCUX0/102Uu4ecKUX nodxo008 K ¢opmuposaHuto cobcmeeHHo20 b6ydyuje2o
(ckaskomepanusi, MUHU-mMpeHUH2U pasgumus meopuecko2o homenyuana, PTB, TP13 u m. 0.);

5) aodekeamHoli oyeHke cobbimuil u modeli ¢ MOYKU 3peHUsl 6Kaada 8 pasgumue ceoell AUYHOCMU;
OCO3HAHUIO MO20, UMO KAHCOBIL 0/151 KAHCOO020 A8ASeMCsl «yHumenem»;

6) eblbupamb «nonNymuuKoe», Komopble 0enarm 4en08eKd yeepeHHee U CuibHee;



7) cmasumb neped coboli boabluue yeau u deticmeosams N0 HANPAGIEHUIO K peanusayuu cgoell Meumnl;
8) Haxooumb Ces3b NO/MYYEHHbIX 3HAHULl U YMeHUll C pasHbIMU obaacmsamu npogeccuoHanbHoU
dessme/sibHOCMU;

9) paccmampueamb cumyayuio He ¢ nosuyuu «Kmo euHoeam?», a ¢ nosuyuu «4mo mHe Heo6xo0umo
coenams uAU USMEHUMb ?», NOKA3dMb 3HAYUMOCMb CAMOPA368UMUSL 8 HCU3HU YeN08eKd;

10) eomosHocmu K camoobpazo8aHuro U camo8oCNUMAaHuo;

11) adekeamHotl no3umueHoli camooyeHke u SI-KoHyenyuu;

12) smnamuu Kak 0CO3HAHHOMY NOHUMAHUIO U CONepeXdCUBaHuio 4yecmeam Opyaux, eblpadcarowjelics 8

nocmynkax, Hanpdae/AeHHblX HA NOMOWb U obecneueHue 6ﬂaeon0ﬂyqu2.

MemanpedomemHbie pe3ya1bmamsil

PerynsarvBHble

Yuyamuiics HayumrTcs:

1) COOTHOCUTD MOJIyYeHHBIN pe3y/bTaT C I0CTaB/eHHOU L{eJIbIO;

2) IpUMEHSITb a/ITOPUTM CaMOCTOSITE/IbHOTO BBIXO/Ia U3 3aTPY/JHEHUsI; TIPH TIOMCKe BbIX0/la UCKaTh OTBET
Ha Boripoc «Kak MHe 3TO czienatb?»; TIPUMEHSITh YCTAaHOBKY, UTO CJI0BO «HEBO3MOJKHO» OJIOKHpyeT
CO3HaHWe U BOJIIO;

3) TpUMEHSITb TIpaBW/Ia WCIIPABJEHUS] OLIMOOK, KOPPEKLMM BBISIBJIEHHBIX 3aTpPyAHEHWH, TIOC/e Yero
(buKCUpOBAaTh TOBBIIIEHUE pe3y/IbTaTa;

4) caMOCTOSITe/TbHO CTPOUTh >KW3HEHHbIE T/IaHbl BO BpeMeHHOU TiepCrieKTHBe.

Yuarmuiicsi ToyYuT BO3MOXXHOCTb HayUUThCS:

1) npu naaHupogaHuu OocmudiceHusi yenell CamMoCmosime/nbHO U AOEK8AMHO YuUmbIBAMb YCA08US U
cpedcmaea ux 0OCMUMCEeHUs;

2) ebldensimb anbmepHAMueHble cnocobbl docmudiceHusi yeau U eblbupamb Haubosnee 3chekmueHblili
cnocob;

3) adekeamHO OYeHUBAMb CBOU BO3MONCHOCMU OOCMUMNCEHUs1 Ueau onpeoeneHHOU CA0MCHOCMU 8
DPAasAuUYHbIX chpepax camocmosimenbHOU OesimebHOCMU;

4) O0CO3HAHHO ynpaensimb CE8OUM noOBedeHUeM U OesimeabHOCMbIO, HANPAe/neHHOU HA O0CMudiceHue
nocmaeneHHbIX yenell (8KAOUAS CAMOMOMUBUPOBAHUE, B0/€8YI0 CAMOpPe2YAsiyulo, KpumepuaabHyto
CAMOOUYeHKy u m. 0.);

5) ocywecmensimb nosHagamesbHylo pecpiekcuro 8 omHoweHuu Oelicmeull no peuwieHulo yuebHbIX U
nosHagamesbHblx 3a0ay u npobaem;

6) adekeamHo oyeHUBaMb 0OBEKMUBHYI0 MPYOHOCMb KAK Mepy (hakmuuecko2o uau npeonosnazaemozo
pacxooa pecypcos Ha peuleHue 3a0aull.

KoMMyHMKaTHBHBIE

Yuyaruiicss HayuuTcs:



1) mpuMeHSITh TpaBw/Ia BeJIeHUsI JUCKYCCHUH;

2) MOHUMATh 3HAUUMOCTh POJIEH «aBTOPa», «ITOHUMAIOILET0» U «KPUTHKa» B KOMMYHHKAI[UH;

3) OCyIecTB/ATh KOMMYHUKAaTHBHOE B3aWMO/IeHICTBHE C OTOpOWM Ha IpaBW/Ia BBITIOJIHEHUSI poOJiei
«OpraHu3aropa»u «apouTpa»;

4) bopmMynMpoBaTh pa3TMUUTe/TbHBIE TIPU3HAKH CIIOPA M JUCKYCCUH; pa3/inuaTh WX Ha MPaKTHKe.
Yuyaliuiicsi IoayuyuT BO3MOXKHOCTb HayUUThCS:

1) KOHCMpPYKMUBHO pelwiamb KOH(MAUKMHble cumyayuu;

2) yuumbig8amb U KOOpOUHUPOBAMb pa3AuyHble No3uyuu opyaux Adell 8 compyoHuuecmee;

3) yuumbieamb pasHble MHeHUsl U UHmMepechl, 060CHOB8bIBAMb COOCMBEHHYIO NO3UYUIO;

4) noHUMamb OMHOCUMEeAbHOCMb MHEeHUU U N00X0008 K peuwleHUio Npobaembl;

5) NpodyKmueHo paspewiams KOH(pAUKMbI HA OCHO8E yuema UHMepecos U no3uyull 8cex YudCmHUKOS,
NoucCKa u oyeHKU aAbmepHamueHbIX cnocobo8 paspewieHusi KOHPAUKMO8; 00208apUBAMbBCS U NPUXOOUMb
K 0bweMy peuwieHuo 8 COBMeCmHol 0esime/bHOCMU, 8 MOM UuUC/e 8 CuMyayuu CmMo/AKHO8eHUs UHMepecos;
6) 6pamb Ha cebs uHUYUamMugy 8 OpeaHu3ayuu coemMecmHozo deticmeusi (0es1080e 1U0epcmeo);

7) 8 coemecmHoll OesimenbHOCMU YemKo ¢popmyauposamb yeau 2pynnbl U No360/5iMb ee y4acCmHUKam
nposiensimb COOCMEEeHHy0 uHUyuamuay 0/ 00CMuXiceHusi 3mux yenetl;

8) okasbleamb nodoepicKy U colelicmeue mem, om Koz20 3asucum OOCmudiceHUe yeau 8 CO8MeCmHoU
desamenbHoOCMU,

9) ocywecmensimb KOMMYHUKAMUBHYIO pegaeKcuio KaK 0CO3HaHuUe 0CHO8aHull cobcmeeHHbIx Oelicmauli U
deticmeutl napmuepa;

10) 8 npoyecce KoMMyHUKAyuu 0OCMAMmMOYHO MOYHO, NOCAe008AMeEAbHO U NOAHO nepedasamb napmHepy
Heobxo0uMyto uHhopmayuio Kak opueHmup 0151 NoCmpoeHust delicmausi;

11) ecmynamsb 6 0uanoe, a makdxice yuacmeoeamsn 8 KO/A1eKmMueHoM o6CyxcOeHuu npobaem, yuacmeosamso
8 OUCKYCCUU U ap2yMeHmupo8amsb C80H0 No3uyuto, 81ademb MOHOA02UUeCKOl U ouano2uyeckoll popmamu
peuu 8 coomgemcmauu € 2paMMamuuecKuMu U CUHMAKCu4ecKUMU HOpMAamu poOHO20 AA3bIKd;

12) credoeamb MOpanbHO-3MUUECKUM U NCUX0A02UYeCKUM NPUHYUNAam obujeHust U compyoHu4ecmeda Ha
OCHOBe yeadcume/nbHO20 OMHOWEHUSI K NapmHepam, 6HUMAHUSL K JAUYHOCMU Opy2020, A0eK8AMHO20
MENCAUYHOCMHO20 8OCNpUsiMusl, 20MOBHOCMU AOeK8AMHO pedzupoeamb HA HyH#cObl Opyaux, 8
UacmHOCMu 0Ka3sbl8amb NOMOWb U SMOYUOHA/bHYI0 NOOOepHCKY napmHepam 8 npoyecce OOCMUNMCEHUS]
obuwetl yeau cogmecmHoll dessmeabHOCMU;

13) ycmpausamb 3¢ppekmueHble 2pynnoeble obcysxcdeHust u obecneuusamb OOMEH 3HAHUSMU MeXCOy
useHamu 2pynnbl 0151 npuHamMus 3¢ppeKmueHbIX COBMECMHbIX pelleHull.

ITo3HaBaTe/ILHbBIE

Yuyaiuiics HayuuTcs:

1) bopmynupoBath nMpobsieMy, TeMy yueOHOTO UCCIe0BaHMUS;



2) oCylIecTBsATh yueOHO-MCCIeA0BaTeNbCKYH [1esITebHOCTh, TIPUMEHsIsl pa3Hble MeTOZbI MO03HAaHUsS U
MBIIIJIEHUsT: aHa/Tu3, CpaBHeHUe, 00001eHre, KiaccupHUKaLvsl, aHa/IoTvs, HaOJIoieHue U T. [1.;

3) nopbupath MeTO/bl MCC/Ie[OBaHUS B 3aBUCUMOCTH OT 1[eJId MCC/e/0BaHUsl (MCC/e/[0BaTelbCKOTo
TIPOEKTa);

4) TpUMeHSITb TIpaBWIa TPOBEJEHUsT 3alllUThl CBOEM WCC/Ie[0BaTe/IbCKOM WM TPOEKTHOW paboThI;
rpPaMOTHO OTBeuaTh Ha BOIIPOCHI OMNIIOHEHTOB;

5) TIpUMEHsSITb TIOHSITUE «JOCTOBEPHOCTb» WH(OpMAalUM; TPUMEHSTb KPUTEPUU JOCTOBEPHOCTH
VMH(pOpMaLMK: CChbUIKA Ha akaJeMUueckue U3/jaHus, oATBep KeHre JOKyMeHTaMu U T. [.;

6) cocTaBiATh KOHCIEKT MMCbMEHHOIO TeKCTa; MCMO0J/b30BaTh Pa3/iMuHble MpUeMbl KOHCIIEKTHPOBaHMUS,
CKaTusl TeKCTa;

7) TIpOrHO3WpOBATh TOC/EACTBUS CBOel WMH(OpMaLMMU (HOBOCTHU, OTBETHl HAa YPOKe, LIYTKH, U T. [.);
TIOHMMaTb, YTO CJIOBA BJIEKYT 3a CO0O0I UyBCTBA, SMOLIMH, JEeWCTBUS M MOCTYIIKM KakK CaMOro uesioBeKa,
TaK M BCeX OKPY>KatOLL[UX.

Yuyaruiics NoayuuT BO3MOXKHOCTb HAYUUThCS:

1) npumeHsimb yCmaHogKy: npedxcoe Yem mpaHCcAupoeams my uiu UHy MblC/Ab, NOOyMatl, Ymo oHa Hecem
mebe u Opy2um MOO0sIM: «CO3UOaHUE» UAU «pa3pyuleHue»;

2) cmasumb npobaemy, ap2ymeHmMuposams ee akmyaibHOCMb;

3) npumeHsimb Npu YMeHUU OCHOBbI pechIeKCUBHO20 UMeHUsl;

4) ebl0gu2ampb 2unome3sbl O C8135X U 3aKOHOMepHoCmSsiX cobbimuli, npoyeccos, 06eKmoe;

5) denamb ymo3sakaoueHusi (UHOYKMUGHOe U NO aHA/A02UlU) U 8bl1800bl HA OCHOBE apayMeHmayuu.

ITpedomemmble pe3ynbmambl
Apudmernka
Yuyaruiics HayuuTcs:
WCT0/Ib30BaTh MOHATHE CTeNeHM C LieJIbIM OTpULIaTe/IbHbIM T0Ka3aTesieM M CBOMCTBA CTeNeHU C Lie/ibiM
roKa3saTesieM [ijisi BEIUMC/IeHUs] 3HaueHUsl BbIpayKeHui;
WCTIO/b30BaTh TIOHSATHE apu(pMeTHYecKOro KBaJpaTHOrO KODHSI M CBOWMCTBA KBaJpaTHBIX KODHeW Ajist
BBbIUMCJ/IEHUS] 3HaUeHUsI BbIpayKeHUH;
TekcrToBbIe 3aaun
Yuarumiicsi HayuuTCs:
WCTI0/Tb30BaTh a/ITOPUTM pellieHust 3a/lad MeTOZIOM MO/Ie/TUPOBaHMUSI;
aHa/IM3UPOBaTh ¥ OCMBIC/IMBATh TEKCT 3a/jauu, repe)opMy/1MpoBaTh yC/I0BUe 3a/au;
M3BJIeKaTh He0OXO[UMYT0 MH(OPMALMIO U3 YCIOBHS 3aaul;
MOZIe/TMPOBaTh yC/I0BHE 3a/lauM C TIOMOILbI0 CXeM, PUCYHKOB, Tab/vL] ¥ anrebpanvyecKuX COOTHOIIEHHH;
pellaTh 3aflauM, Tepexo/isi OT CJ0BeCHOW (OpMyJIMDOBKM YC/IOBUS 3aJaud K anrebpavueckod Mopenu

MMyTeM COCTaBJ/IEHUS KBAJPAaTHOI'O YpaBHEHUA W/IW YDABHEHMsA, CBOJAILLETOCA K KBaAPATHOMY;



peliaTthk 3a7aud, 1epexo/is OT CJIOBeCHOM (hOPMYJMPOBKH YC/IOBHS 33/jaud K anreOpandyeckol mMopenu
MyTeM COCTaBJIeHHsI POOHO-PAIIOHA/IBHOTO YPaBHEHHST;

HaXO/IUTh pellleHue MoJlyueHHON MaTeMaThuyeckor Mo/iesy;

VMHTeppeTUpOBaTh pe3y/bTaT; KPUTUUECKHU OLeHUBATh IIOJy4YeHHbI OTBET;

peliaTh TEKCTOBbIE 33Jjauil Ha 00OPaTHYIO MPOTOPLIMOHATBEHYIO 3aBUCUMOCTh (B TOM YHC/Ie C KOHTEKCTOM
13 CMEXXHBIX JUCLIATI/IMH, U3 peaibHOW )KU3HH).

Yuaruiicsi ToMy4uT BO3MOXXHOCTb HayUUThCS:

CamMocmosime/bHO CMpoumb U UCNO/Mb308aMb A/20PUMMbl U3yUdeMblX C/yuydes peuweHUsl MeKCmoeblX
3a0au;

pewamb HeCMaHOapmHble 3a0ayu, UCNO/b3ysl NePBOHAUA/bHBIL NAAH;

DyHKIUHU

Yuyaruiicss HayuuTcs:

pacro3HaBaTh O0OpaTHYIO TPOIMOPLIMOHAIBHYIO 3aBUCHMOCTh, CTEleHHYI0 (YHKIMIO C HaTypaJbHBIM

riokasaresieM, QyHKIMIO y = ¥*

k
CTPOMTL U UMTaTh rpadMKU He/TMHeMHbIX GyHKIMA (y = X% y = X;y =

OTMCHIBATh BBHISIBJIEHHBIE HA MPAKTHKe 3aBUCUMOCTH MEXY BeJIMUMHAMH B 00II[eM BHUie ¥ UCC/Ie/[0BaTh
ux;

Yuaruiicsi ToMy4uT BO3MOXXHOCTb HayUUThCS:

nepexooumb 0m 00HO20 cnocoba 3a0aHusi PyHKYuu K Opy20My;

conocmasnsimb €8olicmea pasauuHbIX (pyHKYull;

cmpoumb U yumams 2pacpuku KyCOUHO-3a0aHHbIX (DYHKYUll;

Anredpa

Yuyaruiicss HayuuTcs:

aHa/M3UpOBaTh anreOpanyecKrie BbIPa)KeHUs, COJep)Kalllieé KBaJpaTHbI KOPeHb, C LeJIbI0 TTOUCKa
BO3MOJKHOCTH YTIPOLL[eHUs TpoLjecca ux rpeobpa3oBaHus;

MPUMEHSITh TIOHATHE apu(MeTHUeCcKoro KBaJpaTHOTO KODHS W CBOMCTBAa KBaZIpaTHBIX KOpHeW /st

rpeoOpa30BaHUid BLIPDA)KEHUH C KOPHSIMH;

32 = ; .,,||I 2 _ o o
TIPUMEHATb TOXK[EeCTBO (Va)* =a,rgea=0; va’ = lal| JJisi  peoOpa3oBaHUl  BBIPAKEHWH C
KODHSIMY;
pellaTh MOJHbIe U HelloJIHble KBaJlpaTHble YPaBHEHUs], aHa/IM3UPOBaTh KBaZlpaTHble YPaBHEHUS C Lie/Ibio

TTOMCKa BO3MOJKHOCTH YTIPOLLIEHUS UX PelleHus;

Ia + by/c
1peoOpa30BbIBaTh BHIPAXKEHUS BU/IA ;

MIPUMEHSTh U3BECTHBIM CIOCO0 BbIZIeIeHUs TIOJTHOTO KBaJ[paTa TpexusieHa JJis BbiBoga 001iel GpopMyJibl

KODHel KBaIpaTHOTO YPaBHEHUSI;



WCTI0/Tb30BaTh TeopeMy BueTa u 0OpaTHYyto eli Teopemy Jisi BBITIOJTHEHUsT Pa3/IMUHBIX 3a/IaHUMH;

TPUMEHSTH CIieliia/ibHble TIPUeMbl BbIUMCIEHUs] KODHEeU KBa/IpaTHOTO YpaBHEHUS;

MPUMEHSITb TeOpeMY /151 Pa3/ioKeHHs KBaZpaTHOr0 TpexujeHa Ha MHOXKUTeTH;

TIPUMEHSITb CBOMCTBA KBaJJpPaTHOTO TpexusieHa C OTPULaTe/IbHbIM JUCKPUMUHAHTOM,;

WCCIIeIoBaTh JIMHEWHbIe U KBaZIpaTHbIe ypaBHeHUs C OyKBeHHBIMHU KO3 hUIEeHTaMH;

BBITIO/THATh MPe0Opa30BaHMsl pallMOHAIBHBIX BHIPAXKEHUH, BbIZIE/ISS LIeyI0 4acTh [po0u;

peliaTh ypaBHeHUs METOIOM 3aMeHbl.

I'eomeTpus

MOSICHATB, YTO TaKOE€ MHOT'OYTOJIbHMK; OMKUCHIBATH 3/IEMEHThI MHOTOYT'0JIbHUKA,;

pacrio3HaBaTh BbIIYKJ/Ible ¥ HEBBIMYKJ/Ible MHOTOYTOJIbHUKY;

1300paXkaTh M HAXOJUTh HA PUCYHKAX MHOTOYTOJTbHUKHU Pa3HbIX BU/IOB U UX 3JIEMEHTHI;

(¢hopMynupoBaTh: Olpeje/eHus] Tapasie/iorpaMMa, BbICOTHI TlapasulesiorpaMMa; TPsSIMOYTOJIbHUKA,
pom0a, KBaj[paTa; CpefiHel JIMHWUW TPEYroJbHUKA; TPAIel[UH, BBICOThI TPAIel[uy, CpeJHel JTUHUU
TpareLy; LEeHTPaJbHOTO yrja OKPY)XHOCTHU, BIMCAHHOIO yrIJla OKPYXHOCTH; BIIMCAHHOTO U
OMMCAHHOT'O YEeThIPEXYTOJIbHUKA;

WCCe/0BaTh B3aMMHO€ PacriosioyKeHue MPsSIMOM U OKPY >KHOCTH;

dbopMynupoBaTh M [0OKa3biBaThb: TeOpPeMbl O CyMMe VYIJIOB BBLIMYK/JOTO N-yro/ibHUKA, CBOWCTBA U
TIPU3HAKU Tlapajiie/iorpaMMa, NpsIMOYTo/ibHUKA, poMba, KBajipaTa, CPeJHUX JIMHUKM TPeyrojbHUKa U
Tpanelyy, BIIMCAHHOTO YrJja, BIMCAHHOTO W OINKCAHHOTO YeThbIPEXYTroJIbHUKOB; KacaTelbHOM K
OKDY>XKHOCTHM; OTpe3KaX KacaTe/lbHbIX IPOBEJEHHBbIX K3 OJHON TOUKH; TeOpeMbl, CBSI3aHHbIEe C
3aMeuaTe/IbHbIMA TOUYKAMU TPEYTOJIbHUKA; TeOpeMy O OMCCEKTpHCe yrIJa, TeOpeMy O CepeJuHHOM
TeprieHAUKYJIsipe K OTPe3Ky;

dbopMynupoBaTh: ompejesieHHe TIOJOOHBIX TpPEYroJIbHUKOB; CBOWCTBA Me[uaH TPEYroJibHUKA,
OUCCeKTPUCH TPEYTObHUKA, TIepeceKarIuXcsl X0p/], KacaTeJlbHOW U CeKyIllel; MPU3HaKu MoAo0us
TPEeYrOJIbHUKOB;

JloKa3bIBaTh: TeopeMbl Pajeca, 0 MPOMOPLIMOHANBHBIX OTpPe3KaxX, O CBOMCTBAX MeAUaH TPEeYyroJIbHUKA,
OUCCeKTPHUCHI TPEYTOJ/IbHHKA; CBOMCTBA TIepeCceKaroluXCsl XOp/, KacaTeJlbHOW U CeKyIIeil; TIpUu3HaKu
1o/100us1 TPeyTOIbHUKOB,

dbopMmynupoBaTh:  Orpejie/ieHUs CUHyCa, KOCMHyCa, TaHreHca, KOTaHreHca OCTpPOro  yrija
MPSIMOYTOJIBHOTO ~ TPEYrO/bHUKA; CBOWCTBA BbIp@Karwolllde MeTpUYeCKrWe COOTHOLIeHUs B
MpSAMOYTOJIbHOM  TPeyroJibHUKe M COOTHOLUEHWS  MeXKJy CTOPDOHaMHM U 3HAUYEeHUsIMU
TPUTOHOMETPUUECKHX (PYHKLIUI B MPSIMOYTO/IbHOM TPEyTO/IbHUKE;

3aMychiBaTh TPUTOHOMEeTpUUecKre (HOpMYyJibl, BbIpaKarollje CBs3b MeXKJy TPUTOHOMETPUUYEeCKUMU
(YHKI[USIMU OJTHOTO U TOTO K€ OCTPOro yrJa;

pemiaTh MpAMOYTOJIbHbI€ TPEYTI'OJIbHUKU;



JIOKa3blBaThb TeOpeMy O MeTPUYeCKHMX COOTHOLIEHUSIX B TMPSIMOYTOJIbBHOM TpPeyroJibHUKe, TeopeMy
[Mudaropa; dopMybl, CBsi3bIBalOI[Me CUHYC, KOCHHYC, TaHT'€HC, KOTAHI'eHC OJHOrO0 W TOTrO JKe
OCTPOrO YIJia;

BbIBOJUTb OCHOBHOE TPUTOHOMETPUUECKOe TOXKZECTBO U 3HaUeHUs] CUHYCa, KOCUHYCa, TaHT'eHCa
Y KoTaHreHca s yrjos 30°, 45°, 60°;

dbopMmynupoBaTh: OmpeJe/nieHdss TUIOMIA[d MHOTOYTO/bHUKA, PaBHOBEUKUX MHOTOYTObHUKOB,
OCHOBHbIe CBOMCTBA MJIOIIA/Ii MHOT'OYT'OJIbHUKA;

JIOKa3blBaTb TeopeMbl O TIUIOLIAJAW TIPSIMOYTOJIbHMKA, IUIOLa4M I[apasulejiorpaMma, IUIOLaAu
TPeYyTroJIbHUKA, TIJIOLa/i TpareLuy;

TIPUMEHSITh U3yueHHbIe OTpe/ie/ieHus], TeopeMbl U (POPMYJIbI K PellieHut0 3a/jau.

9 knacc

JIuuHOCMHbIE pe3y/ibmambl

¥ vuariierocs 6yavT cOpMUDPOBAHbIL:

1) MoTHBaL[MOHHAsT OCHOBa Y4eOHOM ZieATe/TbHOCTH;

2) 1IeHHOCTHOe OTHOIIEHWe K OCBOEHHWIO OOIeKyJbTypHOrO Hacjequss Poccuu u  0OIIEMHPOBOTO
KY/IbTYPHOTO HacJIeJvisT;

3) L|eJIOCTHOE BOCIIPUSITHE OKPY)KAIOILIEro MHUPA, MPeACTaBIeH!s 00 UCTOPUN Pa3BUTHsI MaTEMaTUYeCKOTO
3HaHWS1, POJIM MaTeMaTHKHU B CUCTeMe 3HaHW;

4) opueHTalMsi B CUCTEMe MODAJbHBIX HODM W IIeHHOCTe WM WX Hepapxu3alus, TOHUMaHue
KOHBEHI[FIOHAIbHOT0 XapaKTepa MOpasy;

5) rOTOBHOCTH K BBIOOPY MPOdUIBHOTO 00pa30BaHus;

6) OCHOBBI COIMATbHO-KPUTHUECKOTO MBILIUIEHUsI, OPUEHTALHs B 0COOEHHOCTSIX COL[MAIbHBIX OTHOLLIEHUH
¥ B3aUMOJENCTBUM, YyCTAaHOBJIEHWME B3aMOCBSI3WM MeX/y OOIIeCTBEHHBIMU U TOJUTHUECKUMU
COOBITHSAMU;

6) 9KOIOrHMuYecKoe CO3HAaHWe, MPU3HAHKE BLICOKOM L[eHHOCTH >KU3HU BO BCEX ee TMpOSIBJIEHUsX; 3HaHUe
OCHOBHBIX TIPUHIIMIIOB Y TIPAaBW/I OTHOIIEHWs K TIPUPOJie; 3HaHWEe OCHOB 37I0POBOTO 00pa3sa >KU3HU U
3/I0pOBbeCOeperarLx TeXHOJIOTUH;

7) yBaXeHHWe K JIMYHOCTH U ee [OCTOMHCTBaM, MA00OposKenaTesbHOe OTHOLIEHHe K OKDPY’KaroLWM,
HeTepryUMOCTb K JIFOOBIM BH/IaM HACHJTUSI U TOTOBHOCTh ITPOTUBOCTOSIT UM;

8) yBakeHHe K LIEHHOCTSIM CeMbH, TF000Bb K MIPUPO/ie, TTPU3HAHKE [IeHHOCTU 3[J0POBbBSI, CBOETO U APYTHX
JIIO/1eH, ONITUMU3M B BOCIIPUSTHU MHPa;

9) noTpebHOCTH B CAMOBBLIPa)KEHUH U CaMOpeay3alyy, COIMalbHOM NIPU3HaHNY;

10) mo3uTHBHAsT MOpasbHasi CaMOOLIEHKA U MOpPajibHble YyBCTBA — YYBCTBO TOPJOCTU TIPU CJIeJOBAHUU
MOpaJIbHBIM HOpMaM, Tiepe)KUBaHUe CThIZIa M BUHBI TIPU WX HAPYIIEHUH.

Y yuariierocs 6yayT copMUpPOBAHBI HA YDOBHE OIIbITA:




1) TOoTOBHOCTL M CIOCOOHOCTL K y4YaCTHIO B IIKOJBHOM CAMOYTPaB/ieHWH B TIpejiesiax BO3PAaCcTHBIX
KOMITeTeHLIUM;

2) TOTOBHOCTb W CIIOCOOHOCTH K BBITIOJHEHHIO HOPM W TpeOOBaHWM IKOMBHOM >KW3HH, TIpaB U
00s13aHHOCTeN yueHHKa;

3) rOTOBHOCTH ¥ CITIOCOOHOCTH K BBITIOJTHEHHIO MOPA/TbHBIX HOPM B OTHOIIIEHWH B3POC/IBIX Y CBEPCTHHUKOB
B ILIKOJIE, ZIOMa, BO BHeyueOHBIX BU/IaX JeATe/IbHOCTH;

4) mnoTpebHOCTL B y4yacTUM B OOIIeCTBeHHOW >KU3HM OJIDKalIlero COLMATbHOTO OKPY’KeHHUs,
0011]eCTBEHHO T10JI€3HOM [1eTeIbHOCTH;

5) YCTOMUMBBIA TI03HABATE/IbHBIM HMHTEpPEC W CTaHOBJIEHHWE CMbBICI000Opasyromel  QyHKImH
M03HABaTe/IbHOTO MOTHBA.

Yuamuiicd IoayYUT BO3MOYKHOCTb HAVUUTLCS:

1) 2comoeHoCmMu K camoobpazoeaHuto U Camo8OCNUMAHUIO;
2) adekgamHoli n03uMuHoOl camooyeHke U SI-KoHyenyuu;
3) smMnamuu Kak OCO3HAHHOMY NOHUMAHUIO U CONepeXCUuBaHulo 4yecmeam Opyaux, eblpadcaroujelics 8

nocmynkax, HaNnpdae/aeéHHblX HA NOMOWb U obecneueHue 6/1(1201’10/1)/'41151.

MemanpedomemHbie pe3yibmamsi

PerynstvBHBIE

Yuaruiicsi Hay9uTCst:

1) cTaBUTH 1]e/IM CBOEM JleTe/IbHOCTH Ha OCHOBe MeTo/ia pe)ieKCUBHON caMOOpraHu3aliiy;

2) yCTaHABNMBATh 1]eJIeBbIe TIPUOPUTETHI;

3) aHanM3UpoBaTh YCIOBUSI [JOCTM)KEHHUSI LM C Y4YeTOM BbI/IeJIeHHBIX C TIOMOLbI YUWUTeNls WU
CaMOCTOSITeJTbHO OPUEHTUPOB /IeHCTBUSI B HOBOM yueOHOM MaTepuase;

4) NIaHUPOBATh MyTH JOCTKEHUS 1ieiel;

5) caMoCTOSITe/TbHO KOHTPOJIMPOBaTh CBOE BPEMSI U YTIPABJIATh UM;

6) TpUHMMATh pelleHus] B 3aJlaYHbIX W TIPOOJIEMHBIX CHUTYyalsiX Ha OCHOBE KOMMYHHMKATHBHOTO
B3aUMO/IeCTBUS;

7) OCYILIeCTB/ISATh TTPOEKTHO-UCC/IeJ0BAaTeIbCKYIO AeATeIbHOCTh Ha 3a/JaHHOM YUUTe/IeM YPOBHE;

8) OCyIIeCTBIATh aKTyalbHbIM KOHTPOJh Ha YPOBHE TPOU3BOJBHOTO BHUMAaHUS, KOHCTAaTHUDPYIOIIUN U
TIpe/IBOCXUIIAOLINI KOHTPOJIb TI0 Pe3y/bTaTy U 10 Crioco0y AelCTBuS;

9) azieKBaTHO OLIeHHMBaTh MPAaBUIBLHOCTD BBITIOJTHEHHSI [IeHCTBUSI U BHOCUTb HEOOX0JMble KOPPEKTUBHI B
WCTIO/THEeHHWe KaK B KOHIe JIeMCTBYS, TaK U 110 XO/ly ero pean3aliuy;

10) HecnyyaiiHbiM 00pa30M MPOrHO3UPOBaTh OyAyIHe COOBITHS U pa3BUTHe TTPOILECCOB;

11) camocTosITeNIbHO CTPOUThH ’KM3HEHHBIe MJIaHbl BO BpeMeHHOH MepCrieKTrBe.

yT-IaLL[Hﬁc;I MOJIyUHUT BO3MO>XHOCTb HAYUHUTLCA:



1) npu naaHuposaHuu OoCmMudCeHUsl yeaell CamMoCmosimenbHO U AOEK8AMHO yuumbl8amb YCA08US U
cpedcmea ux 00CMuMCeHust;

2) eblOensimb anbmepHAmMueHble Cnocobbl docmudiceHus yeau u eblbupamb Haubosnee 3¢dekmueHbill
cnocob;

3) adekeamHO OYeHUBAMb C80U BO3MOMCHOCMU OOCMUNMCEeHUsl Ueau onpedeneHHOU CAOMCHOCMU 8
DPAasAuYHbIX chpepax camocmosimenbHOU OesimebHOCMU;

4) O0CO3HAHHO ynpaensimb CEBOUM noOGeOeHUeM U OesimeabHOCMbIO, HANpPAeneHHOU HA OoCmudiceHue
nocmaeneHHbIx yeaell (8KAOUAs CAMOMOMUBUPOBAHUE, B0/€8YI0 CAMOpe2yasayulo, KpumepuaibHyHo
CAMOOYEeHKY U m. 0.);

5) ocywecmenssmb nosHasamesnbHylo pegekcuro 8 OmHoweHuu Oelicmgulli NO peweHur0 yueOHbIX U
nosHagamesbHblx 3a0ay U npobaem;

6) aoekeamHo oyeHU8aMb 00BEKMUBHYIO MPYOHOCMb KAK Mepy (pakmuueckozeo uau npeononda2aemozo
pacxoo0a pecypcos Ha peuleHue 3a0aull.

KOMMVYHHUKATHUBHBIE

Yuanuiics HayuuTCs:

1) opraHW30BBIBAaThH ¥ TJIAHUPOBATh yueOHOe COTPYAHUUECTBO C YUHUTE/IeM U CBEPCTHUKAMH, OTPe/IesisiTh
11e/1d ¥ QYHKIMM yUYaCTHUKOB, CITOCOOBI B3aUMOZIEMCTBUS; TVIAHUPOBATh 00IIHe CrIoco0bI paboThI;

2) BeCTH AMaor Ha OCHOBE PaBHOMPABHBIX OTHOILEHW ¥ B3aUMHOTO YBa)KeHUS U TIPUHSTHS;

3) paboraTb B TpyImne — YCTaHaB/IMBaTb pabouue OTHOIIEHWs, 3(G(GEeKTUBHO COTPYAHUYATH U
CII0cOOCTBOBATh TMPOJAYKTHUBHOW KOOTepaLii; WHTEeIPUPOBAThCS B TPYINTy CBEPCTHUKOB M CTPOWTH
NPOAYKTUBHOE B3aUMO/IeHCTBHE CO CBEPCTHUKAMU M B3POC/IbIMUY;

4) yuuTBHIBaTh pa3Hble MHEHHUSI M CTPEMUTHCS K KOOPAMHALIMY Pa3/IMYHBIX MTO3ULIMHI B COTPY/JHUUECTBE;

5) ¢dopmynupoBaTh COOCTBEHHOE MHEHHE W TO3WLIMI0, apryMeHTHPOBaTh W KOODAWHHMPOBaTh €e C
MO3ULIMSIMMA  TIAPTHEPOB B COTPYJHHUYECTBE TP BbIpabOTKe 0OImero peuieHUss B COBMECTHOU
JesATeNTbHOCTY;

6) ycTaHaB/IMBAaTh M CPAaBHUBATh Pa3Hble TOUKW 3pEHUs], MpeX/e ueM MPUHUMaTh pelleHds] W [ie/laTh
BBIOOP;

7) apryMeHTHPOBATh CBOFO TOUKY 3pEHHs], OTCTauBaTh CBOIO TIO3MLIMIO He BPaKJeOHBIM /ISl ONITIOHEHTOB
obpa3owm;

8) KOHCTPYKTHMBHO pa3peliaTb KOH(IMKTHI;

9) 3a1aBaTh BOMPOCKI, HEOOXOAMMBIE A/ OPraHu3alii COOCTBEHHOM /1eSITe/TbHOCTH M COTPYAHUYECTBA C
TIapTHEPOM;

10) ocyIIecTBATh B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUUECTBE HEOOXOJUMYHO B3aUMOIIOMOIIIb;
11) ajekBaTHO MCMOMb30BaTh peueBbie CPeJCTBA [i/isl PelleHUs Pa3IMYHbIX KOMMYHHMKATHUBHBIX 3a/ay;

BJ/1aJ€Th YCTHOﬁ Y IMCbMEHHOM pe4dblo; CTPOUTE MOHOJIOTUUECKOE€ KOHTEKCTHOE BbICKA3bIBAHHME,



12) ucrosb30BaTh a/leKBaTHBIE SI3BIKOBbIE CPEZICTBA /IS OTOOpa)KeHUs] CBOMX UYBCTB, MbIC/IeH, MOTHBOB
¥ 1oTpeOHOCTeH;

13) orobpaxatb B peun (omucaHue, 0OBSICHEHHWE) COojiep)KaHhe COBepIllaeMbIX AeUCTBUN Kak B (opme
TPOMKOM COLIMa/NM3UPOBAaHHOM peul, Tak U B (popmMe BHYTPeHHel peuy;

14) ocy1iecTBASTh KOHTPOJIb, KOPPEKI[UIO, OLIeHKY AeHCTBHUM MapTHepa, YMeTh yOex/1aTh;

15) ocHOBaM KOMMYHUKaTUBHOMW ped/eKCHH.

Yuaruiicsi ToMy4uT BO3MOXXHOCTb HayUUThCS:

1) yuumbleamb U KOOPOUHUPOBAMb PA3/AUUHbIe NO3UYUU Opyaux A0dell 8 cCompyoHuUYecmee;

2) yuumbleamb pasHble MHeHUsl U UHMepechl, 000CHO8bIBAMb COOCMBEHHYIO NO3UYUIO;

3) noHUMamb OMHOCUMeAbLHOCMb MHEeHUU U N00X0008 K peuwleHuio Npobaembl;

4) npodyKmueHO paspewiamb KOH(pAUKMbI HA OCHO8E yuema UHMepecos U no3uyull 8cex yudCmHUKOS,
NoucCKa u oyeHKU aAbmepHamueHbIX cnocobo8 paspewieHusi KOHPAUKMO8; 00208apUBAMbBCS U NPUXOOUMb
K 0bweMy peuwieHuo 8 COBMeCmHol 0esime/bHOCMU, 8 MOM UuUC/e 8 CuMyayuu CmMo/AKHO8eHUs UHMepecos;
5) 6pamb Ha cebs uHUYyuamugy 8 opeaHu3ayuu coemecmHoz0 deticmeusi (0ea080e 1udepcmeo);

6) 8 coemecmHoll desimesabHOCMU YemKO ¢popmyauposamb yeau 2pynnbl U NO360/5iMb ee YudCmHUKam
nposiensimb COOCMEEeHHy0 uHUyuamuay 0/ 00CMuXiceHusi 3mux yenetl;

7) oKasbleamb no00epicKy U codelicmeue mem, Om K020 3asucum O0OCMudiceHue yeau 8 CO8MeCmHoU
desamenbHoOCMU,

8) ocywecmensimb KOMMYHUKAMUBHYIO pegeKculo KaK 0CO3HaHUe OCHOBaHull cobcmeeHHbIx Oelicmauli U
deticmeutl napmuepa;

8) 8 npoyecce KOMMyHUKayuu 0OCMAMOUYHO MOUHO, NOCAe008AMEAbHO U NOAHO nepeddagams napmHepy
Heobxo0uMyto uHhopmayuio Kak opueHmup 0151 NoCmpoeHust delicmausi;

9) ecmynamb 8 duasnoe, a makdxice yuacmeoeamb 8 KO/AAeKMUHOM 06CyxcOeHuu npobaem, yuacmeogamb
8 QUCKyCCuU U apayMeHmupoeamsb C80H NO3UYUH0;

10) enademb mMoHoM02UUECKOU U 0UAn02UHeCKOU (popmamu peyu 8 coomeemcmeuu ¢ 2pammamuyeckumu
U CUHMAKCUYeCKUMU HOpMamu pOOHO20 $3bIKA;

11) cnedosamb MOPAAbHO-IMUUECKUM U NCUXO0A02UYECKUM NPpUHYuUnam obujeHusi u compyoHuuecmeda Ha
OCHOBe y8ajxcumesnbHO20 OMHOWEHUS K NApmHepam, 6HUMAHUS K JAUYHOCMU Opy2020, dOeK8AmMHO20
MEeNCAUYHOCMHO20 80OCNpusimusl, 20MOBHOCMU aAO0EK8AMHO pea2uposamb HA HyHcObl Opyaux, 8
UacmHoCmMu 0Kasbl8amb NOMOWb U SMOYUOHA/IBbHYIO NOOOepHCKYy napmHepam 8 npoyecce 0OCMUNMCEHUS
obuwell yenau coemecmHoll OessmeabHOCMU;

12) ycmpausamb 3¢ppekmugHble epynnoeble obcysxcoeHusi u obecneuuseamb 0OMeH 3HAHUSMU MeXCOy
ueHamu 2pynnbl 0451 npuHAMuUsA 3¢ppeKmuBHbIX COBMECMHBIX pelleHUll.

ITo3HaBaTe/LHbBIE

Yuyaruiics HayuuTcs:

1) mpoBoAUTH HaOJIOJeHNe U SKCTIEPUMEHT T10/] PYKOBO/ICTBOM YUUTEJIST;



2)  OCyLeCTBIATh PACIIMPEHHBbIM TOMCK WH(OpPMALMK C WCII0/Ih30BaHHMEM pecypcoB OHOMMoTeK u
NHurepHera;

3) npeobOpa3oBbIBaTh MPAaKTHUECKYHO 3a/lauy B TTO3HABATE/IbHYIO;

4) co3paBaTh U MMpeobpa30BbIBaTh MOJIENIN U CXEMBI /15 pellieHus 3a/1ay;

5) ocyiecTB/isATh BbIOOp Hambomee 3(hdeKTUBHBIX CrOCOOOB pellleHUs 3a/lad B 3aBUCUMOCTH OT
KOHKDETHBIX yCJIOBUIA;

6) JaBaThb OTpe/ie/ieHUe TIOHSATUSIM;

7) yCTaHaBIMBaTh IPUYMHHO-CJIE/[CTBEHHbIE CBSI3Y;

8) oCyIecTBSTh JTIOTUUECKYIO OTepariiio YCTAHOB/IEHUS PO/JOBUOBBIX OTHOIIEHH;

9) 006001maTh MOHATHS — OCYIIECTB/ISTh JIOTHUECKYIO OTIepalLiMi0 TMepexoja OT BU/OBBIX NMPU3HAKOB K
POZIOBOMY TIOHSITHIO, OT TIOHSITUSI C MEHBIIMM 00beMOM K MOHSATHIO € 00/bIIMM 00beMOM;

10) ocymiecTBASTh CpaBHEHHe, Cepyalvio U K1acCU(UKaIfio, CaMOCTOATe/IbHO BbIOMpasi OCHOBAHUS U
KPUTEPHUH [JIs1 YKa3aHHBIX JIOTHUECKUX OTIePaLvii;

11) cTpouTsk K/1acCUUKALIMIO Ha OCHOBE TUXOTOMHUYECKOTO fiesieHusl (Ha OCHOBEe OTPULIaHHUS);

12) cTpouTb JOTHYECKOe pacCy’KJeHue, BKIHOUarollee yCTaHOB/IEHUEe TIPUUMHHO-C/IeICTBEHHBIX CBs3€eH;
13) 0OBsSICHATD sIB/IEHUS], TIPOLIECCHI, CBSI3U U OTHOLLIEHMS, BBISB/IsIEMbIE B X07le UCC/Ie0BaHNs;

14) ocymjecTBAATH pa3Hble BU/bI UTEHUs: 03HAKOMUTE/IbHOE, M3yJarolijee, yCBarBaroliee 1 MOMCKOBOE;
15) cTpyKTypupOBaTh TEKCTHI, BK/IFOYAsk yMeHUE BBIZE/STh TJIABHOE U BTOPOCTENEeHHOe, TJIaBHYI0 W/Iet0
TEKCTa, BLICTPAUBaTh TIOC/IeI0BATEIbHOCTh OMMCHIBAEMbIX COOBITHIA.

Yuaumiicst monyuuT BO3MOXKHOCTh HAYUUTHCS:

1) cmasumb npobaemy, apaymeHmupogams ee akmyaabHOCMb;

2) npumeHsiMb NpU YMeHUU OCHOBb! pehIeKCUBHO20 UMeHUs;

3) camocmosimenbHo npoeooumb UCCAe008dHUE HA OCHOBe NPUMEHEHUsT Memooo8 HabmooeHus U
sKcnepumeHma;

4) 8bl0guU2ampb 2unomesbl O C8538X U 3aKOHOMepHOCMAX cobbimuli, npoyeccos, 06seKmos;

5) opezaHu3oebleamb uCcae008aHUE C Yeablo NPOGepKU 2unomes;

6) denamb yMo3akmoueHust (ULHOyKmMugHoe U No aHasa02uu) U 8b18600bl HA OCHOBE ap2yMeHmayuu.

ITpeomemmble pe3yibmambl

TekcToBbIE 3aaUM

Yuanuiics HayuuTCs:

WCTIO/b30BaTh a/ITOPUTM peIlleHus 3a/lad MeTOJI0M MO/Ie/TUPOBaHMSI;

aHAJTM3UPOBATh U OCMBIC/IMBAThL TEKCT 3ajiauH, repeopMyMpoBaTh yC/IOBUE 3a7aui;
M3BJIeKaTh HeOOXOAMMYHO MH(OPMAIIUIO U3 YC/IOBUS 3a/jauu;

MOZIe/TMPOBaTh yC/IOBHE 3a/lauM C MIOMOILbI0 CXeM, PUCYHKOB, Tab/IHL] ¥ anrebpandyecKuX COOTHOIIEHHI;



CTPOUTh MaTeMaTWUeCKyld MoOj/ile/lb TeKCTOBbIX 3ajiau, I€peBOZsi WX YCJIOBHe Ha  SI3BIK
TMOC/IeI0BaTeTbHOCTeH;

peliath 3aZiaud, Mepexo/is OT CJIOBECHOU (hOPMYJIMPOBKH YC/IOBHsS 3a/jaud K anreOpanyeckol Mopenu
MyTeM COCTaBJIeHUsI CUCTEMbI HeJTMHEHHBIX ypaBHEHUM C [ByMsI HEM3BeCTHbIMU;

HaXO/IUTh PeIleHue MMOTyueHHONH MaTeMaTUdeCcKor MOJIesy;

WHTEePIIPeTUPOBATh Pe3y/IbTaT; KPUTHUECKH OLIeHUBATh TIOJTyUeHHbIN OTBET.

Yuanuiicsi MolyuyuT BO3MOXKHOCTh HAYUUThCS:

camocmosimeslbHO CMpPOUMb A/120PUMMbI U3yudeMblX C/yudee peuleHusi meKCmosbix 3a0ady.

DyHKIMHU

Yuanuiics HayuuTCs:

pacro3HaBaTh GYHKIMUA U3 MHOKECTBA 3aBUCUMOCTEH;

(hopMyIMpOBATh U MPUMEHSITh TIOHSTHE (YHKLIWY;

orpe/ieNiATh 00/1aCTh OTpeZiesieHust U 00J/1aCTh 3HaueHUsT (HyHKIIWY;

3a/1aBaTh (DYHKLIMM Pa3HbIMHU CIIOCOOaMM;

BBISIBJISTH CBOWCTBA (YHKIMM, TaKWe, KaK TIPOMEXYTKH 3HAKOMOCTOSIHCTBA, HY/MU (QYHKIUH,
MIPOMEXKYTKM MOHOTOHHOCTH, HauboJibillee ¥ HauMeHblllee 3HaueHUs1 (HyHKIIWY;

CTPOUTH W YUTaTh TPA(QUKK pa3NUHbIX (YHKIUM, 00paIasch K riaHy;

CTPOUTb TpadUKU W3BECTHBIX (QYHKLMA W MpeoOpa3oBbIBaTh WX, HCIOJB3Yys COBUT BAOMb OCed U
CMMMETPHIO; IPUMEHSITh U3yUeHHbIe CIIOCOObI MpeoOpa3oBaHus rpadyka [jisi TOCTPOEHHs rPauKOB
ynkumii Bupay = f(x) + by =f(x +a);y =f(x +a) +b;y =kf(x);y =-f sy = f (- x);

CTPOUTh Y UUTaTh rpaduK KBaZIpaTUUHOHN (HYHKIUHM; OTMUCHIBATH CXEMAaTHUHOE PaCIIO/IO>KeHHe 1mapaboJibl
OTHOCHTE/IbHO OCH abCIMCC B 3aBUCMMOCTH OT 3HAKa CTapIlero Ko3gQuiMeHTa ¥ JUCKPUMUHAHTA
COOTBETCTBYIOIIEr0 KBaJIPATHOTO TPeXUsIeHa;

Yuaruiicsi ToyYuT BO3MOXXHOCTb HayUUThCS:

8blaeAsiMb  ceolicmga (yHKYyuu, makue KAaK UemHOCMb, HeUemHOCmb, O2PAHUYEHHOCMb U
nepuooOuUYHOCMb;

uccaedogams cgolicmea (hyHKyuu 0151 KauecmeeHHO20 NOCMpoeHUst ee 2paguka;

cmpoumb 2pagpuku u3zeecmHbIX pyHKYull U npeobpazoebieamsp UX, UCNOAb3YS CHcamue uau pacmsxiceHue
OMHOCUMe/NbHO Ocell; NPUMeHsIMb U3yueHHble CNOCOObl npeobpazogaHus epaguka 011 NOCMpoeHust
epagukoe pynkyuti euda y = f(|x|) uy = |f(x)|;

cmpoumb 2paguk 0pobHO-1uHeliHOU yHKYuU;

Anredpa
Yyamuiics HayumrTcs:
pacro3HaBaTh ¥ MPUBOUTH TIPUMEpPhl UMC/IOBbIX HEPAaBEHCTB, HEPABEHCTB C MepeMeHHBIMH, JTHHEeHHBIX

HepaBeHCTB C OJHOW repeMeHHOM, ABOMHBIX HEPABEHCTB;



(hopMyIMpOBATh: OTpe/e/ieHHs] CPaBHEHUS [BYX UMCeJI, PeIlleHUs] HePaBeHCTBA C OZHOM TepeMeHHOM,
PaBHOCH/IbHBIX HEPaBeHCTB, peIleHHs CHCTeMbl HEPaBeHCTB C OJHOW TepeMeHHOH, obsacTu
oripejie/ieHUsT BbIPa)KeHUsl; CBOMCTBA UMCJ/IOBBIX HEPABEHCTB, CIOXKEHUSI U YMHOXKEHUSI UMCIOBBIX
HEepaBeHCTB;

[IOKa3bIBaTh: CBOWCTBA UMC/JOBBIX HEPAaBEHCTB, TEOPEMbI O CJOKEHWH W YMHOXXEHHU UHC/IOBBIX
HEepaBeHCTB;

JI0Ka3bIBaTh MPOCTeMIIIe HePaBeHCTBa;

pelaTh JiMHeliHbIe HepaBeHCTBa C O/IHOM TlepeMeHHOM;

n300pa)kaTh UKMC/IOBble TIPOMEXYTKA Ha UWUCJIOBOW TPSIMON M 0003HauaTh WX TIPU 3alMCH PelleHUs
HepaBeHCTBa

pelaTh CUCTeMbl U COBOKYITHOCTH JIMHEMHBIX HEPaBeHCTB C OZJHOM repeMeHHOM;

pacrio3HaBaTh W pellaTh KBaJ[paTHble HepaBeHCTBA, TNPUMeEHsisi W3y4yeHHble CBOMCTBA KBA/[PaTUUHOU
(YHKIUY WM MeTO/] UHTEePBAJIOB;

WCM0/b30BaTh (QyHKIMOHA/IBHO-Tpaduueckue TNpe/CcTaBaeHus [/l pellieHus! TUHeHHbIX U HeJTMHeHHbIX
ypaBHEHUI U CUCTeM ypaBHEHUH C IByMsi lepeMeHHbIMUY;

MPUMEHSITh ~UH/IEKCHbIe 0003HaueHusi, CTPOUTh peueBble BBICKA3bIBAaHUS C HCIIOb30BaHUEM
TEePMUHOJIOT YU, CBSI3aHHOM C TTOHATHEM T10C/Ie/I0BaTe/TbHOCTH;

BBIUMCJIATE UJIeHbl T0C/Ie[loBaTe/IbHOCTeH, 3aJaHHbIX (OpMY/IONM N-ro 4jieHa WM peKyppeHTHOM
dhopmyion;

yCTaHaB/IMBaTh 3aKOHOMEPHOCTh B TIOCTPOEHWHU TIOC/Ie[0BAaTeIbHOCTH, €C/AW BBITIMCAHBbI TepBbIe
HECKOJTBKO €€ UJIeHOB,;

COTIOCTABJ/ISITH CIIOCOOBI 3alaHus TT0C/IeJ0BaTe/IbHOCTEH 1 MePEX0AUTh OT OJHOTO Crioco0a K Apyromy;

npuMeHsITb  (opMyJibl 00ILlero usneHa, (OpMyJbl CyMMbl N TIepBbIX UJIeHOB apumMeTHueckol u
reoMeTpyUYeCKOM TpOrpeccuii Tpu pellieHuH 3a/jay;

MIPUMEHSITh U3BECTHOE OTpejie/ieHre KBaZIpaTHOTO KOPHS /ISl PellieHus] MPOCTeNIINX UPPariMOHATbHBIX
ypaBHEHUH;

MPUMEHSITh MeTO/, 3aMeHbI TlepeMeHHON U MeTO/| pa3/IoXKeHHUs] Ha MHOYKUTeJTH [iJisl pellieHus] ypaBHeHU
Y HepaBeHCTB BBICIIINX CTeTeHel;

aHA/TM3UPOBATh YpaBHEHUSI Y HEPAaBeHCTBA C 11e/TbI0 MOMCKA PALIMOHABHOTO CII0Co0a WX pellieHus;

MIPUMEHSTh CIIOCO0 TO/ICTAaHOBKY U aireOpanueckoro CJIOXKeHWsl /ISl PelleHHst CUCTeM HeTUHeHHbIX
ypaBHEHUH.

Yuaruiicsi ToyYuT BO3MOXXHOCTb HayUUThCS:

NnpuMeHsimb Memoo Mamemamuueckol UHOYKYUU O/151 8bINOAHEHUS! pa3AUYHbLX 3a0aHuUll, 8 MOM yucae npu
8b1800e (hopMyn n-20 uneHa apugpmemuueckoll u 2eomempuyeckoll npoepeccutl;

uzobpasxcamb Ha KOOPOUHAMHOU NAOCKOCMU MHOMCecmea mouek, 3adasaemble HepageHcmeamu ¢ 08yMsl

nepemMeHHbIMU U Ux cucmemamu,



uccaedoeams nocae008amebHOCMU HA MOHOMOHHOCMb PA3AUYHBbIMU Cnocobamu;

00Ka3bl8amp 02paHu4eHHOCMb nocaedosamenbHOCcmell, UCNOb3Ys onpedesneHue;

npumeHsimb (popmysny CyMmbl UaeHO8 OeCKOHeuHo YbOblgaroujeli 2eoMempuueckol npozpeccuu npu
peuwieHuu 3aoadu.

JJieMeHThI NPUK/IaHON MaTeMaTUKH!

Yuyariuiicss HayunTcs:

MPUBOJIUTh TIPUMEpBI: MaTeMaTUUeCKHX Moje/ied peanbHBIX CUTyal[dd; TPUKIAJHBIX 3a/au;
MpUOMKEHHBIX BeJIMUMH; WCIIO/b30BaHUs KOMOWHATOPHBIX TIPaBU CyMMbl W TIPOW3BeJIeHUS;
CJTydaiiHbIX ~ COOBITHH, BK/IOUasi [JOCTOBEpHbIE UM  HEBO3MOJKHBIE  COOBITHS; OMBITOB  C
PABHOBEPOSITHBIMM MCXO/IaMU; TIPe/[CTAB/IEHUs] CTaTUCTUUECKUX JAHHBIX B BUJe TaO/IMiI, AUarpamm,
rpadUKoB; UCII0/Ib30BAHUSI BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIIUX SIBJIEHUI;

(¢hopmynupoBaTh:  OmpejeseHust a0COMIOTHOM  TOTPEITHOCTH, OTHOCHUTE/NLHOM  ITOTPelIHOCTH,
JIOCTOBEPHOTO COOBITHsSI, HEBO3MOXXHOTO COOBITHS; K/IaCCHUECKOe OrTpejie/ieHHe BepOSITHOCTH;
KOMOMHATOPHOe TIPaBU/I0 CYyMMbI, KOMOWHATOPHOE MPaBUJIO TTPOU3Be/eHNS;

OTMUCHIBATh TAllbI pellleHus TIPUK/Ia[HOM 3a/1aum;

MOSICHSTh WM 3alMCbiBaTh (OPMY/y CIOXHBIX TPOLIEHTOB; TIPOBOAUTL TPOLIEHTHbIE pPacuéThbl C
WCII0/Ib30BaHKEeM CJIOXKHBIX TPOLIEHTOB;

HaXO/IUTh TOYHOCTb MPHUO/IMKEHUS 10 Tab/uile NMPUOMMKEHHBIX 3HAUEHWH BeTMUYMHBI; UCIIO/Ib30BaTh
pa3nuHble (HOPMbI 3aMUCHd TPUOMKEHHOTO 3HAUeHWs] BeJMUMHBI, OIeHMBAaTh TPUOIMKEHHOE
3HaueHWe BeJIMYUHbI;

TPOBOJUTD OIBITHI CO C/TyUyaliHbIMU UCXO0JaMU;

MOSICHATH W 3alUChIBaTh (OPMYJY HAXOXKIEHHs YaCTOThl CAYYalHOTO COOBITHS; OITUCHIBATh
CTaTUCTUUECKYIO OLIeHKY BEPOSITHOCTH CJIyuaitHOTO COOBITHS;

HaXO/IUTh BEPOSITHOCTh CJIyUaltHOTO COOBITHSI B OTbITaX C PABHOBEPOSITHBIMUA UCXO/IaMHU;

OTMCBIBATh 3Talbl CTaTUCTUYECKOTO WCCIeAoBaHUs; OQopM/sTh WH(OpMAI[UI0 B BHe Tabauil u
JMarpaMM; W3BjeKaTh MHMOpMAIMio W3 TabMWI] U AUarpamMM; HaXOAWTh W TPUBOJUTb TPUMEPHI
WCTIOb30BaHUsST CTaTUCTUYECKUX XapaKTepUCTHUK COBOKYITHOCTH JJaHHBIX: CpeJjHee 3HaueHUe, MO/a,
pa3Max, Me/iiaHa BEIOOPKU;

BLITIO/IHATL ~ BHEK/IACCHBIE  TIPOEKTHble  paboThl, cobupatb WHGOpPMAIMI0 B  CIIPABOYHHKAX,
SHIUK/IOTIeIUSIX, KOHTPOJIUPYEMbIX WHTEPHeT-UCTOYHUKAX, MPe/CTaB/IATh UH(POPMAIIUIO, UCTI0/b3YS
VMMeroIlIMecs: TeXHUYeckue CpeJiCTBa.

I'eomeTpus

Yyamuiics HayumrTcs:

(opMyMpoBaTh oripefiesieHMe W WUIFOCTPUPOBATh TOHSTHS BEKTOpA, €ro [JIMHBbI, KOJUIMHeapHbIX U

PdBHBIX BEKTOPOB;



MOTHUBUDOBAaTh Be/leHWEe TIOHSTHM W [EWCTBUM, CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOL[UMHU
MpUMepaMH, OTHOCSIIUMHUCS K PU3UUECKUM BEKTOPHBIM BEeJTMUHMHAM;

MIPUMEHSTh BEKTOPBI U JIeHCTBUS HaJl HUMH MPH PeIleHUH TeOMETPUUECKUX 3a/]au;

OOBSICHATb W WTFOCTPUPOBATh TIOHSTHS TIPSIMOYTOJBHON CHCTEMbl KOODZAMHAT, KOOPAWHAT TOUKU U
KOOp/IMHAT BEKTOPa;

BLIBOJJUTb M WCII0/Ib30BaTh TMPH pelleHHuu 3ajau (hopMysibl KOOPJWHAT CepeJVHbI OTpe3Ka, JTUHbI
BEKTOpa, PaCCTOSIHUS MEXK/Y ABYMsI TOUKAMU, YPaBHEHHsT OKPY>KHOCTH U TIPSIMOM;

(bopMyTMPOBATh U WIITIOCTPUPOBATE ONPe/ie/IeH st CHHYCa, KOCHHYCa, TaHreHca ¥ KoTaHreHca yria ot 0°
10 180°, BLIBOJMTH OCHOBHOE TPUIOHOMETPUUECKOE TOXKIECTBO U (DOPMYJIbI IPUBE/ICHNS;

(hopMyIMpPOBATh U [J0Ka3bIBaTh TEOPEMbBI CUHYCOB U KOCHHYCOB;

MIPUMEHSITh TEOPEMbI CUHYCOB U KOCHHYCOB TIPH PEIlIeHUH TPeYro/bHUKOB;

OOBSICHATb, KaK MCIOMb3YIOTCSI TPUTOHOMeTpUdYeckre ¢GopMy/abl B HW3MepUTeNbHBIX paboTax Ha
MECTHOCTH;

(hopMynupoBaTh ompe/esieHre yria MeXay BeKTOpaMHy U CKaJsIpHOTO MPOU3Be/ieHUsI BEeKTOPOB;

BBIBOJUTH (hOPMYJTy CKa/ISIpHOTO TIPOM3BE/IEHHUS Uepe3 KOOPAWHAThI BEKTOPOB;

(hopmMyMpoBaTh ¥ 0O00CHOBBLIBATH YTBEP KEHKE O CBOWCTBAX CKaSIPHOTO TIPOU3Be/IeHHS;

WCTIO/Tb30BaTh CKaJISIPHOE MPOM3Be/ieHre BEKTOPOB TPU PellieHnH 3a7iay;

(hopMynupoBaTh Ompe/iesieHre TIPaBUJILHOTO MHOTOYTO/TbHUKA;

dbopMyIMpoBaTh W JIOKa3biBaThb TeOpeMbl 00 OKPY)KHOCTSIX, OITMCAHHOW OKOJIO TPABU/IbHOIO
MHOTOYT0JIbHUKA U BITUCAHHOU B HETO;

BLIBOJUTb W WCTIO/b30BaTh (POPMYJIbI ZI/ii BBIYMC/IEHHUS TIJIOIIAU TIPABWJIBHOTO MHOTOYTO/IbHUKA, ero
CTOPOHBI ¥ pajiiyca BITUCAHHOM OKPY>KHOCTH;

0OBSICHATD TIOHATHS [JJIMHBI OKPY>KHOCTH M TIJIOIIA/IM KPYTa;

BLIBOJUTL (DOPMYJIbI /ISl BBIYMCJIEHUST IJTAHBI OKPY>KHOCTH M IJTUHBI JYTH, TUIOL[ad KpyTa U TUIOLaAn
KPYT'OBOTO CEKTOpA; IPUMEHSITh 3TU ()OPMY/JIbI TIPH PEIIeHUH 3a/]au;

00BSICHATD, UTO Takoe 0TOOpakeHHe MIOCKOCTH Ha cebsi ¥ B KAKOM CjTydyae OHO Ha3bIBaeTCs JBWKEHUEM
TJIOCKOCTH;

0OBSICHAATB, UTO TaKOe OCeBasi CUMMETPHS, LieHTpa/ibHasi CAMMeTpUsI, Tapasuie/ibHbIN TlepeHoC, TIOBOPOT;
000CHOBBIBATh, UTO 3TH OTOOPAKEHHS TVIOCKOCTH Ha Ce0s1 SIB/IAIOTCS IBYKEHUSIMU;

WJUTIOCTPUPOBATh OCHOBHbBIE BU/IbI IBM)KEHUH, B TOM UHC/I€ C TTOMOIIbI0 KOMIBIOTEPHBIX TTPOTPAMM.

Yuaruicst Moy4YuT BO3MOXXHOCTb HAayUUThCS:

08/1a0emb 8eKMOPHbIM MemoOooM 0/ pelleHUs1 3a0au Ha 8bIYUC/AeHUs1 U 00Ka3ameabcmeda;

npuobpecmu onbim 8bINOAHEHUSI NPOEKMO8 HA MeMy «NpuMeHeHUe 8eKMOPHO20 Memood Nnpu peuleHuu
3a0auy HA 8bIUUCAEHUS U 00KA3amebCmea»;

os1a0emb KOOanHGmelM Memooom peweHus 3a0ay Ha eblYUC/AeHUs U 60Ka3ame/1bcmea;



npuobpecmu onbim UCNOAb30BAHUS KOMNbIOMEPHbIX NPO2PAMM 051 AHAAU3d UYACMHBIX CAy4yaes
83AUMHO20 PACNOAOHCEHUSI OKPYJHCHOCMeU U NPSAMBbIX;

npuobpecmu onbim 6bINOMHEHUs1 npoeKkmoe Ha memy «lIpumeHeHue KOOpPOUHAMHO20 Memood npu
pewleHuU 3a0ay Ha 8bIMUCAEHUS U OOKA3ameabCmea»;

gbluuCAsiMb naowjaou ¢uzyp, cocmasneHHbIx u3 08yx uau 6osnee NpsiMoOy20/1bHUKO8, NAPAN1eN102PAMMO8,
mpey20/1bHUKO8, Kpy2a u cekmopa;

8bluUCASAMb ~ NAOWaAou  MHO20Y20/bHUKOB,  UCNO/Mb3ysl ~ OMHOWEHUs  pasHoeeaukocmu U
pasHOCcocmagneHHoCmu;

npumeHsimb anzebpauveckull U mpueoHOMempuyecKuil annapam u udeu O8UMCEHUsI NPU pelleHuu 3aday
Ha ebluUC/eHUe naouwjaoeli MHO20Y20/IbHUKOS.

npuobpecmu onbim 6bINOJHEHUss Npoekmo8 no memam «l'eomempuueckue npeobpazogaHusi Ha

naockocmu».

II1. Cogep)xanue yuedHoro npegmera «MaTeMaTHKa»

5 Kjacc
Apupmemuka
HatypanbHble yncia
Psp HaTypasibHbIX umnces. JlecsiThuHas 3aMch HaTypaibHbIX yrcesn. OKpyryieHrue HaTypabHbIX UKCe.
KoopauHatHbIii fyu.
CpaBHeHMe HaTypa/bHbIX uncesl. C/0)KeHre U BbIUMTaHUe HaTypaabHbIX uncesn. CBOMCTBA CII0KEHHS.
YMHOXeHUe U [le/ieHue HaTypajibHbix uucesn. CBoicTBa yMHOXeHus. [leneHue ¢ octaTkom. CTerneHb
yuC/a C HaTypasbHbIM OKa3aTesieM.
PerieHre TeKCTOBBIX 3a7jau apupMeTUUECKUMH CTIIocobaMu
JIpoou
OO6bIKHOBeHHBIe ZIpo6u. OCHOBHOE CBOMCTBO /poOu. TIpaBr/bHBIE U HETpaBU/IbHBIE [poOu. CMelliaHHbIe
yuca.
CpaBHeHHe OOBIKHOBEHHBIX JIpoOeli W CMelllaHHBIX uucen. ApudmeTrhueckue AeMCTBUS C
0OBIKHOBEHHBIMH JPOOSMU M CMEIIIaHHBIMU UHC/IaMH.
Hecatuunble apobu. CpaBHEHWE W OKPYIJIEHHE JeCSITUYHBbIX Apobeit. ApudmMeTHueckue [eHCTBUSA C
JeCITUUHBIMU [po0siMu. TIpUKHUKY pe3y/IbTaTOB BHIUMC/IEHHM.
ITpouenTel. HaxoxaeHrie MpOLeHTOB OT urciia. HaxoxjeHne uuncsia o ero nporeHTam.
PerreHre TeKCTOBBIX 3ajiau apubMeTUYeCKUMHU CTI0Co0aMH.
Bemmuunbl. 3aBUCMMOCTH MeX/y BeJIMYUHAMHU

EAMHULIBI [/TMHBI, TUTOIIAAU, 00bEéMa, MacChl, BpeMeHH, CKOPOCTH.



[Tpumeps! 3aBUCHMMOCTEN MexJy BenMuuMHaMu. [lpejcTaB/ieHWe 3aBUCMMOCTe B Bufe (OPMYIL.

Boruriciienus o hopMysiam.

Yucnosble u 6ykeeHHble 8blpadceHus. YpasHeHus

YucnoBele BbIpaKeHUsl. 3HaUeHWe YUCI0BOTO BbipakeHHs1. I10psij0K 1efICTBUIM B UUCIOBBIX BbIPaKEHUSIX.
BykBeHHbIe BbipakeHUsl. PackpbiTrie cKoOOK. @OpMYyIIbI.

YPaBHeHI/IH. KOpEHb YPaBHEHHH. PellieHre TeKCTOBBIX 3a44a4 C ITIOMOIIBO ypaBHeHHﬁ.

DneMeHmbl cmamucmuku, eeposmuocmu. KombuHamopHble 3adayu

Cpennee apudmerrueckoe. CpeiHee 3HaueHHe BeTUUNHBI.

Perenue KOM6I/IHaT0prIX 3a/iay.

T'eomempuueckue ¢u2ypbl. IsmepeHusa 2eomempuyeckux 8eAuduH

Otpe3ok. IloctpoeHue otpeska. [InvHa oTpes3ka, JioMaHOW. V3mepeHue [aMHBI OTpe3Ka, MOCTPOEHUe
OTpe3Ka 3a/laHHOoW JivHbI. [lepumeTp MHOroyrospHUKa. [1nockocts. [Ipsmas. Jlyu.

Yron. Buge! yrnos. I'pagycHas mepa yria. VisMepeHre U IIOCTpOeHKe YI/I0B C IIOMOLLbI0 TPaHCIIOPTUpA.

[MpsmoyronbHuk. Ksagpar. TpeyronbHuk. Bugsl TpeyrosbHukoB. PaBeHcTBO (¢uryp. IloHsiTne u

cBolicTBa rowau. [lnomaas npsiMoyrobHUKa U KBaZpaTta. Ocb CHMMETPUM (PUTYDBI.

HarnsiiHele mipeficTaBleHMsi O TPOCTPAHCTBEHHBIX (PUrypax: MPsSIMOYTOJIbHBINA Tapasiienienures, Kyo,

nupaMua. IIpuMepbl pa3BEPTOK MHOTOIPaHHUKOB. [loHSTHME ©W  cBoiicTBa 00BéMa. OO0BEM

TIPSIMOYTOJTLHOTO TTapasuiesienuresia u Kyoa.

OceBasi 1 LleHTpa/IbHasi CUMMeTPHH.

Mamemamuka 8 ucmopuyeckom pazgumuu

Pumckasi cucrema cumcieHus. [lo3uijuoHHble cucTeMbl cuucieHds. O6o3HaueHve LUdp B
[peBHeli Pycu. CtaprHHbIe Mephl J/IMHBI. BBejleHNe MeTpa Kak eJUHULIbI J/IMHbI. MeTpuueckas cucrema
mep B Poccun, B EBporne. Vcropusi ¢dopmupoBaHusi MaTeMaTUueCKMX CUMBOJIOB. [Ipobu B BaBuioHe,

Erunte, Pume, Ha Pycu. OTKpbITHE AeCATHUHBIX Apo0eit. JI.d. MarHULKWiA.

6 K1acc

Apucdmemuka

HarypanbHble unciia
Hemuten W KpaTHble HaTypaJbHOro uucia. Haubonbimmii obmmii genwrtens. HauMeHbiliee oOiree
KpatHoe. [Ipu3Haku fen1MMocTy Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

Hpocnﬂe M COCTaBHbIe yrcia. Pa3noykeHue uncen Ha IMMPOCTbI€ MHOXUTEJIN.



PelieHrie TeKCTOBBIX 3a7au apruMeTHyeCcKUMH CriocodaMu
Jpoou
O6bIkHOBeHHbIe 1pobu. OCcHOBHOe CBOMCTBO Apobu. HaxoxkaeHue npobu ot uucia. HaxoxkaeHue uucia
TI0 3HaueHHIo ero Aipobu. I1paBubHbIE U HeMpaBU/IbHBIE ApoOu. CMelllaHHbIe YMCTIa.
CpaBHeHrEe OOBIKHOBEHHBIX [Jpo0eil M cCMemIaHHbIX uHWcesn. ApudmeTrnuyeckue JelCTBUS C
OOBIKHOBEHHBIMH /IPOOSIMU Y CMEIIaHHBIMUA YHC/IaMH.
[IpeacraBneHye JecaTUUHOM 1poOU B BUle 0OBLIKHOBEHHOM ApOOM 1 0OBIKHOBEHHOU B BU/le JeCATUUHOM.
BbeckoHeuHble TIeproOAUUECKHE AeCITUUHBIe Apoou. lecaTnuHoe TTpUO/IMKeHe 0O0LIKHOBEHHOH Ipo0Hu.
OrHotrenue. [IpolieHTHOE OTHOIIEHKE /IBYX umces. /leneHue yncia B JaHHOM OTHOIIeHWH. MaciTab.
I[Mporoprwmst. OCHOBHOe CBOMCTBO mporopiuu. [Ipsimasi 1 oOpaTHast pOTIOPIMOHAbHBIE 3aBUCUMOCTH.
PellieHre TeKCTOBBIX 3a/lau apupMeTHyeCKUMHU CrIoco0amM.
PanpoHanbHbIe YHCIa
[TonoxxurenbHble, OTPULIATEIbHBIE YHC/IA U YUCIIO HYJIb.
IIpotuBONO/IOXKHBIE ynC/Ia. Moay/b yucIa.
Lensle yncna. PaioHanbHble ynciaa. CpaBHeHHe paljMOHabHbIX uvcen. ApupMeTUuecKrde [JeHCTBUS C
paLMoHaIbHBIMU urc/iaMU. CBOMCTBA C/I0)KeHUS] U YMHOXKEHUS! paljuOHa/IbHBIX UMCe/l.
KoopaunatHas npsmas. KoopauHaTHas I7I0CKOCTb.
Be/mnuuHbl. 3aBUCHUMOCTH MeXAY Be/IMUMHAMU
EfuHULIBI A7TWHBI, TITOAAH, 00BbEMa, MacChl, BpeMeHH, CKOPOCTH.
[Tpyumeps! 3aBHCHMMOCTe MexJy BenuuuHaMu. [lpejcTaBieHWe 3aBUCMMOCTe B Bufe (HOPMYIL.

Bbruncnienus no gopmysnam.

Yucnosble u 6YK8eHHble 8blpadceHus. YpasHeHus

YucnoBele BbIpakeHUsl. 3HaUeHWe YUCI0BOrO BbIpakeHHs1. I10ps/jOK 1eMCTBUIM B UUC/IOBBIX BbIPaKEHMSIX.
BykBeHHbIe BeipakeHusl. PackpeiTie ckobok. [Togo6HbIe criaraeMble, IpuBejeHNe TIOAOOHBIX CTaraeMbiX.
DopMyJIbL.

YpaBHeHus. KopeHb ypaBHeHusi. OCHOBHble CBOMCTBA ypaBHeHWH. PellleHHMe TeKCTOBBIX 3ajad C

TIOMOIbI0 YpaBHEHU.

D/ieMeHmbl cmamucmuku, eepogamiocmu. KombuHamopHble 3adauu

[TpexcTaBneHue JaHHBIX B BU/le TabJIUI], KPYTOBBIX U CTONIOUATHIX JHUarpamMMm, rpaMKoB.

CnyuaiiHoe coOpiTHe. [locTOBEpHOE 1 HEBO3MOXKHOe COOBITHSI. BeposTHOCTh C/TyualtHOTO COOBITHSI.

TCeomempuueckue ueypbl. i3amepeHus eeomMempuyeckux 8eauyuH

OKpy>KHOCTb ¥ KpyT. JJmHa okpy>kHocTH. Yuncno T .

[lnviHa OKpY>KHOCTH U 1/101aib Kpyra. Ocb CUMMeTpUM (PUTypHI.



HarnsiiHele mpe/icTaBieHrs O MPOCTPAaHCTBEHHBIX (PUrypax: LW/IMHAP, KOHYC, mmap, cdepa. IIpumepsl
pa3BEPTOK LIUIMHJPA, KOHyca. [ToHsATHe 1 cBolCTBa 00BEMa.
B3auMHoe pacriosioykeHue ABYX MpsiMbIX. [leprieHJuKYy/IsipHbIe TipsiMble. [1apariesibHbie TIpsSIMbIeE.

OceBasi U LieHTpa/ibHasi CHMMETPUH.

Mamemamuka 8 ucmopuyeckom pazgumuu

Mup npocteix yncen. 3om0Toe ceueHue. Uncmo Hynb. Unmno m. [osiBneHWe oTpUIjaTe/bHBIX
YHcerl.

JI.®. Marauuguid. I1. JI. Uebsrmes. A. H. Konvoropos.

7 KJj1acc

Anredpa

Aneebpauyeckue 8blpaHceHus

BripakeHue C repeMeHHbIMU. 3HaueHHe BBbIPaKeHUsI C nepeMeHHbIMU. [lorycThMble 3HauUeHUs
nepeMeHHbIX.  ToxzgectBo. ToXJecTBeHHble  TpeoOpa3oBaHMsi — anreOpanueckKuxX  BbIpaKeHHUH.
[loka3aTe/ibCTBO TOXK/ECTB.

CreneHb C HaTypa/bHBIM TOKa3aTesieM U eé cBoiicTBa. OpHoueHbl. OJHOUNEH CTaHJAPTHOTO
Byza. CrerneHb ofHOWwIeHa. MHorouneHsl. MHorouneH craHgapTHOro Buza. CTereHb MHOIOY/IEHA.
CrnoxkeHve, BblUMTaHHEe M YMHOKeHUE MHOrO4ieHOB. POpMyJibl COKPAIEHHOTO YMHOXKEHUs: KBaJpaT
CYMMBbI M KBaZlpaT Pa3HOCTH [BYX BbIpa)KeHUM, NPOM3Be/leHNe Pa3sHOCTH M CYMMbI [IBYX BbIDa’Ke€HUM.
Pa3fo)keHre MHOTOUYJIeHa Ha MHOXWTeTW. BblHeceHHe O0OIero MHOXKHUTeNsT 3a CKOOKH. MeTof

TPYIIIUPOBKHU. Pa3HOCTH KBaJ[paTOB /IBYyX BhIpaXeHHH. CyMMa 1 pa3HOCTb KyOOB ZIBYX BbIDayKeHHH.

YpagHeHus

YpaBHeHue c ofHOUN mepeMeHHOW. KopeHb ypaBHeHusi. PaBHoOcuibHble ypaBHeHUs. CBoOMCTBa
ypaBHEHUM C OJIHOM TlepeMeHHOU. Y paBHeHHUe KaK MaTeMaThuueckasi MoZieJib peasibHOW CUTYalWu.

JluHeliHoe ypaBHeHWe. YpaBHeHHe C [JByMs IlepeMeHHbIMU. ['paduK ypaBHeHUs C [JBYMs
repeMeHHbIMU. JIMHelHOe ypaBHEeHHe C JBYMsI [lepeMeHHbIMU U ero rpaguk.

CucTeMbl TMHENHBIX YpaBHeHUH C ABYMs IepeMeHHbIMU. ['paduueckuii MeTo/| pellieHusi CUCTeMbI
JIMHEVHBbIX ypaBHEHWW C [BYMs IlepeMeHHbIMM. PellleHue CHUCTeM J/IMHEWHBIX ypaBHEHUN MeTO[OM
TOJICTAHOBKU U cloeHusi. CucTteMa /IByX ypaBHeHUU C JByMsl MepeMeHHbIMM KakK MOZeb peasbHOU

CUTyallhH.

DyHKyuu

YucioBble QyHKIMU



@DyHKIMOHa/IbHbIe 3aBUCMMOCTH MeXJy BeauuuHamd. [loHsitTue ¢yHKOMU. @DyHKIMS Kak
MareMaTHyecKass MOJie/ib peasbHOro rpotiecca. O6sacThb ornpeziesieHHst U 00/1aCTh 3HaueHUs] (YHKLIUM.
Crioco6sI 3ajanust GyHKIMU. 'paduk QyHKIUM.

JIuneiiHast QyHKLWs, €€ CBOWCTBA U rpaduK.

Aneebpa 6 ucmopuueckom pazgumuu

3apokzieHre anreOpbl, KHUra O BOCCTAaHOBJIEHWM W TIPOTHUBOMOCTaBIeHMM MyxamMMmeJa ajib-
Xope3mu. Victopusi popMHUpOBaHUsI MaTeMaTUUeCKoro si3bika. Kak 3apojusiachk ujest Koop/IMHar.

®. Maravukwii. I1. JI. Yebbnues. P. [lekapT.

I'eomeTpus

IIpocmetiwue eeomempuueckue ¢uaypbl

Touka, npsmas. Otpe3ok, Jyd. Yros. Bugel yrioB. CMmexHble U BepTUKajlbHbIE YIVIBL.
buccekTpuca yria.
[Tepecekarommecss U mnapajle/bHble Iipsamble. [leprieHguky/spHble mpsMble. IIpusHaku

Mapa/iieJIbHOCTHU TIPAMBIX. CaoiicTBa Mapa/iieJIbHbIX IPAMBbIX. HepHeH,[[I/IKYJIHp W HAKJ/IOHHAA K HpHMOﬁ.

MHo20y20/4bHUKU

TpeyrombHuKU. Bujel TpeyrosbHUKOB. MeavaHa, OWCCeKTpHUCa, BBICOTA, CpEeAHsS JIMHUS
TpeyronbHUKa. [IpU3HaKuM paBeHCTBa TpeyroibHUKOB. CBOMCTBA M TIPU3HAaKW pPaBHOOEJPEHHOTO
TpeyronbHUKa. CepeJUHHBbIN NepneHAUKY/IsIp oTpe3ka. Cymma yrioB TpeyrosibHHUKa. BHeliHuWe yribl
TpeyrojbHUKa. HepaBeHCTBO TpeyrosibHUKa. COOTHOLLIEHUS] MeX/y CTOPOHAMU M yT/1aMU TPeyroJIbHUKaA.

[TpssMOyro/bHbIN TpeyroisHUK. CBOKCTBA MPSAMOYTOJ/IBHOIO TPEYro/IbHUKA.

OkpydicHoCcmb U Kpye. I'eomempuyeckue nocmpoeHus

OKpYy>XHOCTb. DJieMeHTbl OKPY>KHOCTH. ['eomerpuueckoe mecto Touek (I'MT). CepeauHHbIM
TIepIIeHUKYJISIp OTpe3Ka 1 buccekTpuca yryia Kak 'MT.

l'eomeTpryeckue TMOCTPOEHUs] LMPKy/JieM M JiMHelKoW. OCHOBHble 3a7aud Ha TOCTPOEHHE:
MOCTPOEHHe yTjla, PaBHOTO JJaHHOMY, TMOCTPOeHHe CepeJVHHOrO TeprieHAUKY/ispa /JaHHOTO OTpe3Ka,
TOCTPOEHUe TPSMOW, MNPOXOJslleld uepe3 [aHHYH TOYKY W TepPreHUKYJSPHOM [JaHHOM MpsIMOH,
TIOCTPOeHHe OUCCeKTPUCHI JaHHOTO yria. [TocTpoeHue TpeyroyibHUKA M0 3a/laHHBIM 3/leMeHTaM. MeTof

I'MT B 3azjauax Ha MOCTPOEHUE.

HUsmepeHusa 2eomempuuecKux geauyuuH

OnuHa otpe3ka. PaccrosiHe MexxJy [ByMs TOUKaMd. PacCTosiHMe OT TOUKM [0 TIPSIMOM.

Paccrosinue MeEXAy Iapad/ijie/IbHBIMH TIPAMBIMUA.



I'pagycHas mepa yria.

DemMeHmbl 102UKU

Ormpenenenre. AKCHOMBI W TeopeMbl. [loka3aTenbCTBO. J[l0Ka3aTeqbCTBO OT TIPOTHUBHOTO.
Teopema, obpaTHasi faHHON. HeobxouMoe 1 joCTaTOuHOE YCIOBHS. YTIOTpeOieHre TOrndecKuX CBS30K
eciu ..., mo ...; mo2od U mo/ibKo moaod.

I'eomMempus 8 ucmopuyeckom pazgumuu

N3 ucropuu reometpum, «Hauana» EBknuza. ictopus nsitoro nocrynata EBkiuga.

H. U. JlobaueBCKUHA.

8 ki1acc

Anreopa

Aneebpauueckue 8blpdHCceHUs

PatioHanbHble BbipakeHUs. llenble BblpakeHUsl. [JpoOHble BblpakeHUs. PaiioHanbHast ApoOb.
OCHOBHOe CBOWMCTBO palMOHa/MBHOM fipobu. CrokeHWe, BBIYWTAHWE, YMHOXKEHHe U [ieJieHue
parjMoHanbHBIX Jpobeii. Bo3BeseHue parjoHanbHOM Apoby B cTerneHb. ToxxaecTBeHHbIe TIpeobpa3oBaHUs
palMoHanbHbIX BbIpakeHUM. CTerneHb C Lie/bIM TT0Ka3aTesieM U eé CBOMCTBa.

KBagpaTtHble KOpHU. ApU(pPMeTHUeCKUI KBaJpaTHbIM KOpeHb U ero CBOWCTBAa. T0XK[eCTBeHHble
npeobpa3oBaHMsl BbIpAyKEHUH, CO/iepyKalliX KBaJpaTHbIe KOPHU.

Ksagpatsbii TpéxuneH. KopeHb KBajpaTHOro TpéxuneHa. CBOMCTBA KBaJpaTHOIO TPEXUIeHa.

Paznoxxenue KBaZIpaTHOI'O TpéX‘lJ'IEHa Had MHOXXHTeJIN.

YpagHeHusi

YpaBHeHre c ofHOM mepeMeHHOW. KopeHb ypaBHeHusi. PaBHOcuibHble ypaBHeHMs. (CBOWCTBa
YPaBHEHUH C OJJHOW NepeMeHHOM. Y paBHeHHe KaK MaTemMaThuecKkast Mo/ie/lb peasbHOM CUTYaLuH.

KBagpatHoe ypaBHeHue. dopMmyna KOpHel KBaJpaTHOro ypaBHeHus. Teopema Buera.
PainoHaneHble ypaBHeHMs. PellleHye pallMOHanbHBIX ypaBHEHWH, CBOJSIIMXCS K JIMHEHHBIM WIA K

KBaZIpaTHbIM ypaBHeHUsIM. PellleHre TeKCTOBBIX 3a/iau C TTIOMOLLbI0 palldOHaIbHBIX YPaBHEHUM.

Yucnosble MHOJCECMBA

MHoxecTBO U ero 3meMeHTbl. CriocoObl 3alaHusi MHOXecTB. PaBHble MHOKecTBa. Ilycroe
MHOXecTBO. [lommHOXecTBO. Omnepanuu HaJ MHOKeCcTBaMM. WumrOCTpanjusi COOTHOLIEHWH MeXAY

MHOXXeCTBdMH C IMTOMOILbIO JUdlr'PaMM Bﬁnepa. MHoO>XecCTBa HaTypdJ/IbHBIX, LeJ/IbIX, PALIMOHA/IbHBIX YHCEeJI.

m
PanyoHabHOe 4MC/Io Kak Apobb Buja n, e m € Z, n € N, u Kak GeckoHeuHas NepuojuuecKast

JecsatTruHasi 1pobb. TIpezicraBieHre 00 WppaljoHAaIBLHOM YKc/ie. MHOKECTBO ZeMCTBUTETbHBIX UHCEJI.



[TpeacraBneHye AEWCTBUTENBHOTO UWC/a B BHUe OeCKOHEUHON HerepuojnvyecKoi JeCITUYHON /IpOOH.

CpaBHeHUe [1eiCTBUTe/IbHBIX uncesl. CBsi3b Mexxy MHOKecTBamu N, Z, Q, R.

DyHKyuu

UncnoBbie PyHKIMU

@OyHKIMOHA/IbHBIE 3aBUCUMOCTA MeXAy BenuuvHamu. [loHsatve ¢yHKIMK. @OyHKIUSA Kak
MaTeMaTHuecKasi Mo/ie/lb peasbHOro rpoijecca. O6sacTb orpesiesieHys U 00/1acTh 3HaueHUs] (PYHKLUH.
Criocober 3azsanusi ¢yHkimu. ['paduk ¢yHkumu. IToctpoeHue rpadvKoB (GYHKLMNA C TTOMOIIBIO
npeobpa3zoBanuii ¢uryp. Hymu dyskipm. TTpoMexyTKu 3HaKOMOCTOSIHCTBA (GYHKIMU. [IpoMeXxyTKu
BO3paCTaHUs U YObIBAaHUS (PYHKI[UH.

vx .
O6paTHasi TIPOTIOPIIMOHAILHOCTD, KBaJpaTU4Hasi (GYHKLUs, QYHKUUS y = , UX CBOWCTBa U

rpavku

Aneebpa 8 ucmopuueckom pazgumuu

OTKpBITHE UPPaLMOHAMbHOCTHU. V3 UCTOPUM BO3HMKHOBEHUsI (hOpMYJI /1S pellieHUs] ypaBHeHu 3-
1 ¥ 4-1i creneHell. VicTopusi pa3BUTHS OHATUS (PYHKLMU.

I1. JI. Yebnimie. A. H. Konmoropos. ®. Buert. I1. ®epma. P. [lekapT.

I'eomeTpus

MHo20y20/4bHUKU

Teopema ITudgaropa.

[TogoOHbie TpeyronbHuKU. [Ipu3Haku MozoOusi TpeyroabHUKOB. UeThipe 3amMedaTresibHble TOUKH
TpeyroJIbHUKa.

Teopema ®daneca. MeTpruueckrde COOTHOLLEHUS B TIPAMOYTOJIbHOM TPEYTOJIbHUKE.

UYetbipéxyronpHukd.  Ilapamnenorpamm.  CpolcTBa UM TpPU3HAaKW  Iapajiiesiorpamma.
[IpsimoyronbHUK, poM0, KBaZIpaT, UX CBOWCTBA W mMpu3Haku. Tparenys. CpeiHsis TUHUS TpareLyy U eé
CBOMCTBA.

MHoroyronsHuku. Belrykible MHOrOyrossHUKA. CyMMa yrjIOB BbIIIYK/IOIO MHOIOYI'OJIBHUKA.

[TpaBU/IbHBIE MHOTOYTOJIbHUKHY.

OkpydcHocmb U Kpye. I'eomempuyeckue nocmpoeHus

Oxkpy>xHocTb. LleHTpanbHble M BNMCaHHbIe yrJibl. KacaTesnbHas K OKPY>KHOCTA U €€ CBOMCTBA.
B3aumHoe pacrionoykeHre NpsiIMOi M OKPY>KHOCTHU. OmnricaHHasi v BIMCAaHHasi OKPY>KHOCTH TpPeyro/bHUKa.
BrivicaHHble M OMMCaHHbIE YeThIPEXYTOJbHUKM, WX CBOMCTBA W TpPU3HaKWU. BriucaHHble W OMUCAHHbIE

MHOTI'OYyI'OJIbHHUKH.



HUsmepeHusa 2eomempuuecKux geuuuH

[TeprMeTp MHOTrOyTOJIbHUKA.
[ToHaTHe nouiai MHOrOyrojbHUKa. PaBHOBenvkue ¢urypel. HaxoxaeHve muiomagu KBajpara,
MIPSIMOYTOJ/IbHYKA, MapasijiesiorpaMmma, TpeyrojabHUKa, Tpaneui.

OTHoILIeHHe TIIoIazel moJo0HBIX GUryp.

JemMeHmbl 102UKU

Ormpenenenve. AKCHOMBI W TeopeMbl. [loKa3aTenbCTBO. [l0Ka3aTeqbCTBO OT TIPOTHUBHOTO.
Teopema, obpaTtHasi JaHHOM. Heobxoiumoe 1 J0OCTaTOUHOe YC/IOBUsL. YTIOTpebieHre TOrMueckux CBS30K

eciau ..., mo...; mo2oa u mo/abKo moaod.

I'eomMempus 8 ucmopuyeckom pazgumuu

danec. [Mudarop

9 kjacc

Anreopa

YpasHeHus

YpaBHeHue ¢ AByMs TiepeMeHHBIMU. ['pacdvik ypaBHeHUs C ABYMsI IepeMeHHbIMH.

Cucrembl ypaBHeHWW C [JByMsl TepeMeHHbIMH. ['pauueckuii MeTOZ pelleHUs] CUCTEeMbI
ypaBHeHUH C [BYyMs TlepeMeHHbIMU. PellieHre CHUCTeM ypaBHEHMI MEeTOJOM TMOZCTaHOBKU U CJIOXKEHHSI.
CucteMa /IByX ypaBHEHUH C IByMsl [lepPeMeHHbIMU KaK MOZe/b peajibHOM CUTYyalluu.

Hepasencmea

UucnoBble HepaBeHCTBA M MX cBoMcTBa. CJloKeHHME Y yMHO)KEHME YKC/IOBbIX HEpPaBeHCTB.
OueHuBaHUe 3HaueHUs BbIpakeHUsi. HepaBeHCTBO c oJHOU mepeMeHHOW. PaBHOCH/IbHBIE HepaBeHCTBaA.
YucnoBble TPOMeXYTKW. JIMHelHble M KBaZlpaTHble HepaBeHCTBa C OJHON mepeMeHHOW. CHCTeMbI
HEepaBeHCTB C O/IHOM IepeMeHHOM.

DyHKyuUu

UucnoBbie PyHKIMU

@OyHKIMOHA/IbHBIE 3aBUCUMOCTA MeXKAy BenuuvHamu. [loHsatve ¢yHKuK. @OyHKIUSA Kak
MaTemaTHuecKasi MOZie/ib peasibHOTO Tporecca. O6sacTe onpeseneHuss U 00/1acTb 3HaYeHUS (QYHKLUH.
Crioco6nl 3azianus  GyHKIUH. ['paduk ¢yHkouu. IloctpoeHne rpadvKoB GYHKIMM C ITOMOIIBIO
npeobpa3zoBanuii ¢uryp. Hymu dyskipm. TTpoMexyTKu 3HaKOMOCTOSIHCTBA (YHKIOMU. [IpoMeXxyTKu
BO3paCTaHUs U YObIBAaHUS (PYHKI[UH.

KBazgparruHasi pyHKLMsI, €€ CBOMCTBa U rpaduk.

YucnoBbie nmoc/jief0BaTe/IbHOCTH
INousTHE uMCIOBOM nocnenoBaTe/ibHOCTH. KoHeuHble U 0OeCKOHEUHbIE moc/jieg0BaTe/IbHOCTH.

Crioco0bl 3afiaHus Toc/aefoBaTe/IbHOCTH. ApudMeTHuecKasi U reoMeTpuyeckasi porpeccud. CBoMCTBa



Y/IeHOB apru(MeTHUeCKOl U reoMeTprUUecKoy rporpeccrii. @opMyJibl 0011ero uieHa apupmMeTHIecKon u
reomMeTpUuecKkoi nporpeccuid. @opmysbl CyMMBI N MEPBbIX U/IeHOB apu(MeTUUecKol U reoMeTpruuecKoi
nporpeccuii. CymMmMa OecKOHeUHOM TeoMeTpuueckoi mporpeccuu, Kotopoil |g| < 1. IlpexcraBneHue

0eCcKOHeUHOM TIepUoAMUeCKOM 1eCATUUHOMN Apobu B BU/e 0OBIKHOBEHHOM IpOOH.

DseMeHmbl NPUKAAOHOU MamemMamuKu

Matematuueckoe MozenvpoBaHve. IlporieHTHble pacuyétbl. PopMysa CI0XHBIX IPOLIEHTOB.
[TpubmkEéHHbIE BBIUMCIEHUs. AOCOMIOTHAasE W OTHOCUTe/IbHasi TOrpelrHOCTH. OCHOBHBIE TIpaBHJIa
KoMOuHaTopuku. YacTtota W BepoOSTHOCTh CiydaliHOro cobbitus. Kiaccuueckoe —ompesieneHve
BeposiTHOCTU. HauasibHble cBeJieHus 0 cTaTUCTHKe. [Ipe/icTaB/eHre JaHHBIX B BUZe Tab/uL], KDYTrOBbIX U
cTosibuaThix Auarpamm, rpadukoB. CTaTUCTHUYeCKWe XapaKTepPUCTUKH COBOKYITHOCTH JJaHHBIX: Cpe/iHee

3HaueHWe, MO/Ia, pa3Max, Me/iiaHa BEIOOPKHU.

Aneebpa 6 ucmopuueckom pazgumuu

Vcropusi pa3sButug noHaTus (QyHKUMU. Kak 3apogunack Teopusi BeposiTHOcTel. Uwucria
dubonHauun. 3azava JI. I[Tuzanckoro (PrboHauuM) 0 KpoIMKax.

B. . BynsikoBckuii. A. H. Konmoropos. H. Tapranes. [I. Kappano. H. A6ens. b. ITackanms. K.
l"aycc.

I'eomeTpus

MHo20y20/4bHUKU

MeTpuueckue COOTHOLIEHMSI B MPSAMOYIOJbHOM TpeyrojibHUKe. CHHYC, KOCHHYC, TaHIeHC,
KOTaHI'€HC OCTpPOro yrja IpsMOYro/bHOIO TpeyrosbHUKa u yrjaos or 0° go 180°. dopmyisl,
CBsI3bIBAOL[I€ CUHYC, KOCUHYC, TAHT'€HC, KOTaHI'€HC OJHOI'0 Y TOrO ’Xe yrja. PelleHue TpeyroibHUKOB.
TeopeMa CHHYCOB ¥ TeOpeMa KOCUHYCOB.

UYetblpéxyronbHukd.  [lapannenorpamm.  CBoilcTBa UM TpU3HaKW  Mapasjesiorpamma.
[IpsiMmoyronbHUK, poM0, KBaZIpaT, UX CBOWCTBA W Mpu3HakKu. Tparnenys. CpeHss JMHUS Tparenyy 1 eé
CBOUCTBA.

HpaBI/IJ'[beIe MHOI'OYyTI'OJIbHUKH.

OKpyaicHocmb U Kpye. ['eomempuueckue nocmpoeHus

OKpYy)XHOCTb ¥ KpyI. OJIeMeHTbl OKDY)XHOCTWU UM Kpyra. BrucaHHble U oOnMcaHHble

MHOT'OYT'OJIbHUKH.

HUsmepeHusa 2eomempuueckux geuuuH

[nviHa oKpy>KHOCTU. [I/iMHa AyTv OKPY>KHOCTH.



[MonsiTHe mommaay kpyra. ITnormiaae cekropa. OTHOIIEHHe TUIOIazel ToJ00HbBIX (GUTYD.

Jlekapmoebl KOOpOUHAMbI HA NIOCKOCMU

(DOPMYJ'I(:I PaCCTOAHUA MeXOYy ABYMS TOUYKaMMU. KOOP,E[I/IHaTBI cepeJVHbI OTpE3Kd. ypaBHeHI/Ie

(urypel. YpaBHeHHs1 OKPY>KHOCTH U MPSIMON. YT/10BOU KO3 (dULIMEeHT NpsSMOii.

Bexkmopbl

[Tonsitue BekTOpa. Mopynb (AnvHa) Bektopa. PaBHble BekTOpbl. KosiiMHeapHbie BEKTOPHI.
Koopaunate! BekTopa. CrioXkKeHHe Y BblUMTaHUE BEKTOPOB. Y MHOXXeHHe BeKTopa Ha uucio. CkajsipHoe

NpoM3Be/ieHre BeKTOPOB. KocuHyC yriia Mexxzly IByMsl BeKTOpaMHu.

Teomempuueckue npeobpazoeaHus

[MonsitTve o mipeoOpa3zoBaHuu ¢urypel. [IBwkenue ¢urypel. Bugbl JBWKeHUsT (QUIYpBI:
rapasuie/ibHbld TIEPeHOC, OCeBas CUMMETPHS, LieHTpajbHasi CUMMETpHs, MOBOPOT. PaBHbIe (DUrypBblI.

T'omotetust. [Togobue duryp.

I'eomMempus 8 ucmopuyeckom pazgumuu

TpuroHomerpust - Hayka 00 W3MepeHWM TpeyrosbHUKOB. [locTpoeHWe TMpaBUIBHBIX

MHOT0yTro/bHUKOB. Kak 3apoauiach ujest KOOpAUHAT.
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