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MOACHUNTEJIbHAA SAMNCKA

Paboyas nporpaMm no MaTeMaTvke afanTvpoBaHa A/19 00y4YeHUs LIKOMIbHUKOB C 3a[epXKKOiA
MCUXNYECKOTO  PasBUTMS C Y4Y4eTOM OCOOEHHOCTE WX MCMXOPU3NYECKOr0 PasBUTUS,
NHAVBUAYANIbHBIX  BO3MOXHOCTEA M NpWM  Heo6xoAMMOCTU  obecneumBatolas  KOPPeKUmto
HapyLLeHWI pasBUTUA U COLMAbHYHO afanTaumio 00yyatoLLmXCs.

HopMmaTrBHO-NpaBoBYHO 6a3y pa3paboTKy afanTMpOBaHHOW NPOrpamMmmMbl /it 06y4atoLLmMXcs ¢
3a/1EPXKKO NCUXMYECKOro PasBUTUS COCTABIAIOT:

1. depnepanbHbIi 3akOH 0T 29.12.2012  Ne273-d3 «0O6 o06pa3oBaHMM B Poccuiickoi
depepaunmn» (cT. 2,16,17,18,28,29,34,35,41,42,44,48,,58,59,60,66,75,79).

2. drocC 000 (yreepxaeHbl npmkazom MuHo6pHaykn Poccum ot 17 gekabpsi 2010 r. Ne
1897) ¢ n3MeHEeHMAMM.

3. Mpukaz MwuHo6pHaykm Poccum ot 31.12.2015 Ne 1577 «O BHECEHWM W3MEHEHWUI B
(heflepanbHblii rOCYNApPCTBEHHbIA 00pa30BaTeNbHbIA CTaHAAPT OCHOBHOMO 06Llero obpasoBaHus,
YTBEPXXAEHHbIN MprkasoM MuHucTepcTBa 06pa3oBaHNs U Hayku Poccuiicko depepauyun ot 17
nekabps 2010 r. Ne 1897» (3apeructpupoBaHo B MuHtocte Poccun 02.02.2016 Ne 40937).

4, CaHluH 2.4.2.2821-10 ot 29.12.2010 r. N2 189 c M3MeHeHUAMU WU [OMNONHEHUAMWU OT
24.11.2015r. Ne 81 (OB3).

5. MpumepHas OCHOBHas 06pa3oBaTe/lbHasi Mporpamma OCHOBHOFO 06uWero o6pasoBaHus
(omobpeHa pelueHnem  hedepanbHOro  y4ebHO-METOANYECKOTO 00bEAMHEHMUS N0  06LEemMy
o6pasoBaHuto, MpoTokon ot 8 anpens 2015 r. Ne 1/15).

6. KoHuenuus ayXOBHO-HPABCTBEHHOIO PasBUTUA W BOCMUTAHWS JIMYHOCTWU TpaXkaaHUHa
Poccun.

7. Crpatervs passuTna BocnuTaHus B Poccuitickon ®epepauny Ha nepuog po 2025 roga
(PacnopsbkeHue Mpasutensctea PP ot 29.05.2015 Ne 996-p).

8. defiepasibHble TpeboBaHUA K 00pas3oBaTe/lbHbIM YUPEXAEHUAM B 4acTV MUHUMabHOA
OCHALLEHHOCTM Yy4ebHOro npouecca ¥ 0060pynoBaHMS Yy4eOHbIX MOMeLLeHUA (YTBEPXKAEHDI
npukasom MuHobpHayku Poccum ot 4 oktadpsa 2010 r. Ne 986).

0. depnepabHbI 3aK0H 0T 24.11.2013 roga Ne 185-$3 «O coumasnbHOM 3alimUTe UHBAIAOB B
Poccuiickoi degepaumm.

10.  Mpwka3 MuHucTepcTBa 06pasoBaHns 1 Haykn Poccuiickoin ®epepaumm ot 20.09. 2013r N
1082 r. «O6 yTBepxaeHUM [1ONOXKEHMS O MNCUXONOrO-MeAMKO-MNeaarormMyeckoin  KOMUCCUMN»
(3apeructpupoBaH B MuHtocTe P® 23 okTsa6psa 2013 N 30242).

11. Mucemo MuHKUcTepcTBa 06pa3oBaHns U Hayku P® ot 11 mapta 2016 r. Ne BK-452/07 "O
BBefeHUn ®roC OB3"

12.  ApanTupoBaHHas 0CHOBHas 06pa30oBaTe/lbHas MporpaMmMa OCHOBHOIMO 06LLEero 06pasoBaHus
MAQY COLL Ne 25 g 06y4yatoLLmMXCcs C 3aePXKKOM MCUXNYECKOT0 pa3BuTus (BapuaHT 7.2);

13.  ABTopckas nporpamma A.l.Mep3ngka, B.B.[MonoHckoro, M.C HAkupa, E.B.Byuko
«MaTemaTtunka. 5-9 Knaccb»

[aHHaa pabouyas nporpamMma BK/IOYaeT B cebs cnegyrowme mogynum: «MaTemaTvka 5-6
Knacc», «Anrebpa», «'eomeTpus». Peannsaums nporpaMMbl 06ecnevmBaeTcs Ha OCHOBE Y4eOHO-
meToAun4yeckoro komnnekta A.l'. Mep3ndka, B.b. NonoHckoro, M.C. Akupa, E.B. «Matematunka. 5
Knacc», «MaTemaTuka. 6 Knacc», «Anrebpa. 7knacc», «Anrebpa. 8 knacc», «Anredpa. 9 knacc»,
«["eomeTpus. 7 Knacc», «"'eomeTpus. 8 Knaccy», «"eometpus. 9 knace» - M: BeHTtaHa-I"pad

Obyyatowmecs 3afepXKKON MCUXMYECKOro pa3BuTMs (BapuaHT 7.2) nony4yatoT obpas3oBaHue B
00blYHbIX 006LLe0bpa3oBaTe/ibHbIX  Kaccax, MOMHOCTbID  COOTBETCTBYHOLLEE MO  UTOrOBbIM
JOCTVOKEHMSIM K MOMEHTY 3aBepLueHusi 00yyeHusi, 00pa3oBaHMIO 00ydatloLmMXcs, He VIMERLMX
OrpaH1yeHunin No BO3MOXHOCTSM 3[0POBbS, B Te Xe CPOoKM 06yyeHus (5-9 knaccol).



OCHOBHbIMM uenamMmm mn3yvyeHmda Kypca Mmat eMmar UK ABMAET CA:

OBJ/lafileHNe CUCTEMO MaTeEMATUUYECKMUX 3HAHWUIA U YMEHWIA, HEOOXOAUMBIX A4/ NMPUMEHEHNS
B MPaKTUYeCKOW [eATENbHOCTW, WU3YYEHUS CMEXHbIX  AUCLUMINIUH, NPOJO/HKEHMNS
06pa3oBaHus;

NHTENNIEKTYa/IbHOE  pas3BuUTMe, (POPMUPOBAHME KAYeCTB JIMYHOCTM, HEOOXOAUMbIX
4esioBeKy [/ MOJSIHOLEHHOW >KM3HU B COBPEMEHHOM O06LLEeCTBE: ACHOCTb U TOYHOCTb
MbIC/IN, KPUTUHHOCTb MbILLMIEHWS, UHTYWULMA, TOTMYECKOE MbILLIEHWE, ;

(hopMuMpoBaHue NpeacTaBieHNA 06 naesax U MeTojax MaTtemMaTuKM Kak YHUBEPCa/IbHOro
A3blKa HayKN 1 TEXHWUKW, CpefCcTBa MOAENMPOBAHNSA SBIEHUIA U MPOLLECCOB;

BOCMUTaHWE KynbTypbl JIMYHOCTM, OTHOLIEHWA K MaTeMaTMKe KaK K  4acTu
006LLEeYeI0BEYECKOM  KyNbTYpbl, MOHMMaHWE 3HAYUMMOCTM MaTemaTUKM A/ Hay4HO-
TEXHMYECKOTrO0 Mporpecca;

pasBMTME Pas/IMUHbIX TUMOB MbILLIEHNA: MATEMATMYECKOr0, abCTPaKTHOro, NIOrMYecKoro,
a/IrOPUTMUYECKOTO;

OB/lafleHNe CUCTEMOI FeOMETPUYECKMX 3HAHWI U YMEHWNIA, HEOOXOAMMBIX ANA NPUMEHEHNS
B MPaKTUYeCKOW [eATENbHOCTW, W3YYEHUS CMEXHbIX AUCLUMINIUH, NPOAO/HKEHMNS
06pasoBaHus.

KOppeKUMOHHbIMM  LeNSMA  peanin3aummn  aaanTUpoBaHHOM  pabouyeil  nporpammbl

ABNAETCA CO3[aHue YCoBuUi ans:

e OpraHu3aLMn KoppeKLMOHHON NOMOLLIM B OBNaAeHNM 6a30BbIM COEPXaHNEM
00yyeHus:;
e 0CTVXXEHMS BbIMYCKHMKAMW OCHOBHOM  LLKO/IbI LIeNIeBbIX YCTAHOBOK,

onpefensemMblX  NIMYHOCTHBLIMM, CeMelHbIMY, 06LLECTBEHHbIMM, rocyaapCTBeHHbIMU
NOTPEOHOCTSIMM M BO3MOXHOCTAMU PebEHKa, MHANBMAYANIbHLIMU OCOGEHHOCTSIMM €ro pasBuTUs U
COCTOSIHMS 3[0POBbA.

Kypc MaT emaT MKW pellaeT cneayroLime 3afaqn:

(hopmMmpoBaTb KayecTBa NNYHOCTW, HEOOXOAMMbIX YeNOBEKY ANt MOSHOLIEHHON YKU3HU B
COBPEMEHHOM 00LLIECTBE, CBONCTBEHHbIX MaTeEMATUUECKOM AEATENbHOCTM.

(hopmMMpoBaTb KPUTUYHOCTb MbILLMIEHWS, UHTYULUK, NOTVKY MbILLUNEHWS;

thopmmpoBaTb  3NMEMEHTbI anropuTMMYECKOd  KynbTypbl,  MPOCTPAHCTBEHHbIX
npeacTaBEHNI, CNOCOOHOCTM K NPEOA0NIEHNIO TPYAHOCTEN;

BOCNUTATb KyNbTYPY NMMYHOCTW, OTHOLLEHUS K MaTeMaTMKe KaK K YaCTy 06LLLeHeN0BEYECKO
Ky/NbTYpbl, UrparoLLeln 0coBYH po/b B 06LLECTBEHHOM Pa3BUTUMN.

dopmupoBaTh KayecTBa NNYHOCTM, HEOOXOAUMBIX YeNOBEKY NS MOMHOLEHHON YKM3HU B
COBPEMEHHOM 00LLIECTBE, CBONCTBEHHbIX MaTeMAaTUUECKOM AEATENbHOCTM.

dopmMnpoBaTh KPUTUYHOCTb MbILLNEHNS, UHTYULMW, NOTUKY MbILUNEHNS;

dopmuposaTh 3NEMEHTb! anropUTMMYECKO KynbTYpbl, NPOCTPAHCTBEHHbIX
npeacTaBIEHNI, CNOCOOHOCTM K NPEOA0NIEHNIO TPYAHOCTEN;

BocnutaTb  KynbTypy  NIMYHOCTM, OTHOLWUEHMS K MaTeMaTMKe KaK K  4acTu
00LLIeYeNI0BEYECKOW KYNbTYPbI, UrpatoLLeil 0Co6YyH posb B 06LLECTBEHHOM Pa3BUTUN.

KoppeKLUMOHHbIe 3aaa4u, peasimiyemble Ha YpoBHEe OCHOBHOIO 06LLero 06pasoBaHums:

CO3/aHue YCNoBuiA Ans aganTauym 06ydaroLLMXcst NPy Nepexofe C NepBoro YpoBHs
00Yy4eHMs Ha YPOBEHb OCHOBHOIA LLIKO/bI;



e CO3[]aHVe YCNOBWIA ANs rTMOKOro BapbUPOBaHNA NpoLiecca 06yYeHNs NyTéM MCMOMb30BaHMS
COOTBETCTBYHOLUMX METOAMK, TEXHONOTUIA N HarNsiAHO-AeNCTBEHHOIO XapaKTepa
cofiepXaHns 06pa3oBaHus;

o (hopMMpOBaHME 1 pa3BUTHE NO3HABATENbHbIX MHTEPECOB 0OYYatOLLMXCS KaK OCHOBbI
KOMMeHcauymn, KOPPeKLmn 1 NPoUNaKTUKA HapyLLEHWIA;

o 06ecreyeHve HeNnpepbIBHOTO KOHTPO/S 3a CTAHOB/IEHMEM YU4e6HO-M03HABATE/bHOVA
[EesATeNbHOCTY 06YyYatoLLErocs, NPOAOIKAOLLEr0Cs 10 AOCTVKEHUS YPOBHS,
MO3BO/IAOLLIEr0 CMIPABATLCS C YUEOHBIMM 33aHNSAMN CAMOCTOSTE/BHO;

e CO3[aHue YCNOBUI ANS AOCTKEHUA 0OYHaOLMMMNCA YPOBHS (DYHKLMOHAbHOA
rpaMoTHOCTH, 06ecneYnBatoLLero roTOBHOCTb Ye/I0BeKa K PELLEHNIO CTaHAaPTHbIX 3a4ady B
pas/INUHbIX clhepax XN3HeaeAaTelbHOCTY;

e CO3JaHue 61aronpuUsTHOroO NCKUX0/MOro-nNeaarorMyeckoro KAMmaTta Ans peanmsauym
NHAMBUAYaNbHbLIX CNOCOGHOCTEN 00YUatOLLIMXCA C OrPaHUYeHHbIMI BO3MOXHOCTAMM
pa3BUTKS.

Pa6ouas nporpaMma st 06y4atoLMXcs C 3a[ePXKKOV NCUXMYECKOTO PasBuTKs (BapuaHT 7.2)
pa3paboTaHa C y4eTOM MCUXO0/0r0-MNeaarornuyeckoi XapakTepUCTUKI TaknxX 06YUatoLLXCS.

Obyuatowmecs € 3aePXKKOW MNCUXMYECKOro PasBUTUA — 3TO [AeTU, UMetoWme HeaocTaTku B
MCMXO0JIOMMYECKOM Pa3BUTUM, NOATBEPXKAEHHbIE NCUXON0r0-MeANKO-Nejarormiyeckoin KoMmccuein u
NPenaTCTBYIOLLME MOMyYeHU0 o06pa3oBaHMA 6e3  co3faHWs  crneuuasibHbIX — YCMoBUA. Bce
obyuatoLmecs € 3afepXXKOM MCUXMUYECKOr0 PasBUTUS MCMbITbIBAOT B TOM WAN WHOWN CTEMEHW
BbIp&XKEeHHbIE 3aTPYAHEHUSA B YCBOEHWM Y4ebHbIX NporpaMMm, 06YCNOBNEHHbIE HeA0CTaTOYHbIMM
no3HaBaTe/IbHbIMW  CMIOCOOHOCTAMM,  CMEUUMUUECKUMI  PacCTPOMCTBaAMM  MCUXO/IOMMYECKOTO
pasBMTUA (LLUKOJIbHBIX HaBbIKOB, peyn 1 Ap.), HAPYLUEHUAMW B OpraHu3aummn LesTenbHOCTU U/nnm
nosefeHns. O6WMMKN /1 BCex 0OyyatomMxca AaHHOM KaTeropum SBAAKTCA B PasHOM CTeneHu
BbIpaXXeHHbIe HeOCTaTKM B (POPMUPOBAHUM BbICLUNX MCUXMYECKNX (PYHKLMIA, 3aMef/IEHHBIA Temnn,
NM60 HepaBHOMEPHOE CTaHOB/IEHME MO3HABATe/IbHOW [eATeNIbHOCTW, TPYAHOCTM MPOU3BOJILHOM
camoperynaumu.

[ns 06yyaroLmxcs ¢ 3aAepXKKOM NCUXMYECKOTo pasBuTUA (BapuaHT 7.2) XapaKTepHbl
cneayoLme ocobble obpasoBaTe/ibHble MOTPEOHOCTU:

* HarNA4HO-AeNCTBEHHDI XapakTep CoAepXKaHns 06pa3oBaHus;

* YNPOLLEHME CUCTEMbI Y4eBHO-MO3HaBaTe/IbHbIX 33/a4, peLlaembIX B poLecce
06pa3oBaHus;

* cneuuanbHoe 06yYeHne «nepeHocy» CPOPMMUPOBaHHbIX 3HAHWI 1 YMEHWIA B HOBbIE
CUTYyauMn B3aMMOJENCTBUSA C LeCTBUTEIbHOCTbHO;

* Heob6X04MMOCTb NOCTOSAHHOW aKTyann3aumm 3HaHWiA, YMeHUI 1 0406psemMbIX
006LLEeCTBOM HOPM MOBEAEHUS;

* CTUMYNALMA NO3HABATE/IbHOM aKTUBHOCTH, ()OPMUPOBaHUE NOTPEGHOCTM B NO3HAHUM
OKpY>KatoLLLero mmpa v Bo B3aMMOENCTBUN C HUM;

* chneumasibHas NCUXOKOPPEKLMOHHAA NOMOLLb, HanpaB/ieHHas Ha (PopMUpoBaHue
MPOM3BOJIbHON CaMOPEry nsaLuMm B YCIOBUSAX NO3HaBATe/IbHON LeATeNIbHOCTU U MOBELEHWS;

e chneuuasbHas MCUXOKOPPEKLUMOHHAsA MOMOLb, HanpaBfieHHast Ha (hopMMpoBaHue
CMOCOBHOCTM K CaMOCTOSITENIbHOM OpraHu3auuy COOCTBEHHON [eSTeNIbHOCTU WM OCO3HAHWIO
BO3HMKAKOLWMX TPYAHOCTEN, (HOPMMPOBAHWUIO YMEHUS 3anpawimBaTb M WCMOb30BaTb MOMOLLb
B3pOC/IOro;



e CMeLmanbHas NCMXOKOPPEKLMOHHAs MOMOLLb, HanpaB/ieHHas Ha pasBuTMe PasHbIX (HopM

KOMMYHMKaLW;

e creumanbHas MCUXOKOPPEKLMOHHAs MOMOLLb, HampaBfieHHas Ha (opMMpPOBaHWe

HaBblKOB COLMa/IbHO o,qo6pﬂeM0ro nosegeHna B YCNOBUAX MaKCUMa/lbHO pPaCLUMPEHHbIX
CoUuMa/IbHbIX KOHTAKTOB.

MeT anpegMmeT Hble CBA3U
B npouecce obydyeHMs yuvalmxcs mateMaTuke B 5-9 Knaccax BbIAENSOT MEXMPeAMETHbIE

CBA3N
°

martematuka aBnseTca (PyHAaMeHTa/IbHOW HAYKOW Y UMeeT LUMPOKOEe MPUMEHEHNE B CaMblX
pasIMyHbIX 06/1aCTAX HAYKN N TEXHUKKU. Cpean LWKO/bHBLIX NPeAMETOB OHa ABNSeTCH 6a3oii
ANA NpegMeToB eCTeCTBEHHOro UMKia. Takume TeMbl Kak CUHYC W TaHreHC yrna B
NPAMOYro/IbHOM TPeYrosibHUKe, nogobue TPeyrosbHUKOB, CBOMCTBA NPOMOPLMIA, OceBast
CUMMETPUA, (HOPMY/bl BbIYMCNIEHWS Nowageid, MacluTad, ypaBHEHUS MPAMONA, BEKTOPbI
LUMPOKO MPUMEHSIOTCS A1 PELUeHns MPaKTUYeCKMX 3afady (PU3MKK, XUMUK, Buonoruu,
reorpajuu, acTpPOHOMWM, WH(OPMATUKN, 3IKOHOMWUKW, TexHoMormm. MaremaTtnyeckuii
annapaTr HeobX04UM Kak fi3blK [J19 OnucaHus (PU3NYECKMX U XMMUYECKMX NPOLIECCOB U
ABNEHWA.

Ha ocHOBe 3HaHMIn NO MaTeMaTVKe B MepPBYHO oyepelb (HOPMUPYHOTCA 06LLenpeaMeTHbIe
pac4yeTHO-U3MepUTeSIbHbIE YMEHUSA. [MpeemMCTBEHHbIE CBA3M c Kypcamu
eCTeCTBEHHOHAYYHOr0 LMKNa PacKpbIBAKOT NPaKTUYECKOe MPUMEHEHVE MaTemaTuyecKmnx
YMEHUA W HaBblKOB. 3TO CMOCOGCTBYET (HOPMMPOBAHUIO Y Yy4almMXcsi LENOCTHOTO,
Hay4HOro MVMPOBO33PeHNS.

C reorpaduen (macwtabd, KOOpAMHATbI Ha MI0CKOCTK, FpatnKn, GyHKUNS),

C MH(hOpMaTUKOI (KOOPAMHATBI Ha NIOCKOCTU, YPaBHEHWNSA N HEPABEHCTBA),

C 3KOHOMWKOW (NPOLEHTbI, ypaBHEHWS, HEPaBEHCTBA),

C CTaTUCTMKOW (LLKasbl, AnarpaMmbl).

MecT 0 B y4eO6HOM M/iaHe:

Ha n3yyeHne maTematukm B 5-6-X Knaccax BblgeneHo 374 yacoB: B 5-X Knaccax -5 4acoB B
Hegento, Bcero170 yacoB B roj; B 6 Knacce 6 Yacos B Hefento, Bcero - 204 yaca B rog,

Ha n3yueHune anrebpbl 1 reomeTpun B 7-9-X BblaeneHo 612 4acoB: B 7-X Knaccax 6 4acoB B
Hegento, Bcero 204 yaca; B 8-X Kfaccax 6 4yacoB B Hefento, Bcero 204 yaca; 9-x knaccax 6 4acos B
Hegento, Bcero 204 yaca.

I.NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHNA
YUEBHOIO MPEOAMETA «MATEMATUKA»

OcBoeHve paboyeir nporpaMmbl 06ecneynBaeT [LOCTUXKEHME OOyYaroWMMUCA TpexX

BNAOB Pe3ynbTaTOB: IMYHOCTHBLIX, METanpeaMeTHbIX U NPEeAMETHbIX.

JINYHOCTHbIe pe3ynbTaThl:

e BOCMNWTaHME POCCUICKON IPaXxAaHCKOW MAEHTUYHOCTU: NaTproTU3Ma, YBaXKeHNS K OTeYecTBy,
0CO3HaHWUA BKNafa 0TeYeCTBEHHbIX YYEHBIX B Pa3BUTHE MUPOBOI HaYKW;

e OTBETCTBEHHOE OTHOLUEHME K Y4YEHWU, TOTOBHOCTb W CMOCOOHOCTb ObOy4atowmxcs K
caMopasBuTUIO 1 CaMO06Pa30BaHMI0 Ha OCHOBE MOTMBALMK K 06YHEHUIO U MO3HaHWIO;

e 0CO3HaHHbIA BbIGOP U NOCTPOEHWE fasibHelwell UHAMBUAYaAIbHON TPaeKTopuM 06pa3oBaHus
Ha 6a3e OPWEHTMPOBKM B MUpe npodeccuii 1 NpogecCUoHaIbHbIX MPEANOUTEHUIA C YUETOM
YCTOMUMBBIX NO3HaBaTe/IbHbIX MHTEPECOB, & TakXKe Ha OCHOBE (NOPMUPOBAHMNS YBXKUTE/TbHOIO
OTHOLLEHUA K TPYAY, pa3BuTHE OnbiTa y4acTUs B COLMANIbHO 3HAYNMOM TPYAE;

e YMeHMWe KOHTPOMPOBATb NPOLLECC M pe3y/bTaT y4ebHOM 1 MaTeMaTUYeCKOW AesTeNlbHOCTY,;



KPUTUYHOCTb  MbILWWIEHNA, WHWLUMATKBa, HaxoA4YMBOCTb, aKTUBHOCTb TMpU  pPeLleHnn
MaTeMaTn4yeCkKnx 3agad.

MeTanpeimeTHble pe3y/nbTaThbl:

PerynaTusHble YY/[:

CaMOCTOATE/IbHO OBHapy>MBaTb M (OPMYNMPOBaTL Yy4ebHYK0 NpobnemMy, OnpeaenaTb Lenb

y4eOHOW AeATeNbHOCTH, BblIOMpaTh TeMY NPOeKTa;

BblABUraTb BepcuM pelleHns npob6siembl, 0Co3HaBaTb (M WHTEPNpPeTMpoBaTb B Clyyae

HeOOXOAMMOCTW) KOHEYHbIA pe3y/nbTaT, BblOMpaTb CpeacTBa [AOCTMDKEHMS Uenn 13

NpeaNoXKeHHbIX, a TAKXKe NCKaTb UX CaMOCTOATE/bHO;

COCTaBNATb (MHAVMBUAYA/ILHO WAV B FPYMNeE) NiaH pewleHns Npo6sembl (BbIMNOIHEHUA NPOEKTa);

paboTasd no nnaHy, CBepsiTb CBOM AENCTBUSA C LENbi U, NpU HeOOXOAMMOCTW, MCMNpPaBNsTb

OLIMGKN CaMOCTOATE/NBHO (B TOM YMC/IE Y KOPPEKTUPOBATL MJ1aH);

B Anasiore ¢ y4nTesieM COBEPLUEHCTBOBATb CaMOCTOATE/IbHO BbIpabOTaHHbIE KPUTEPUM OLLEHKN.

lMo3HaBaTeNbHble YY !

aHa/IM31poBaThb, CPaBHMBATb, KNacCUPUUMPOBaTL M 0606LaTh PaKTbl U ABMIEHUS;

OCYLLECTB/IATb  CPaBHEHWE, Cepuaumio U KnacCuguKauuio, CamoCTOATENIbHO  BblGUpas

OCHOBaHMA 1 KpUTepUK ANa YKasaHHbIX NI0rMUYeCKMX onepauuii;

CTPOUTb JNIOrMYecKM O0OOCHOBAHHOE pacCyXeHue, BKIOYaloLlee YCTaHOB/IEHWE MPUYNHHO-

CNeACTBEHHbIX CBA3EN;

cOo3/aBaTb MaTteMaTUyecKmne MoLenu;

COCTaB/ATb TE3UCbI, Pa3/INyHble BUAbI NIaHOB (NpocTble). Mpeobpa3oBbiBaTb MHPOPMALUIO 13

OZHOro BMAa B Apyrow (Tabnuuy B TEKCT, Auarpammy v np.);

YMEeTb OMpeaensTb BO3MOXHble WCTOYHUKM HEeOOXOAMMbIX CBeAEHWIA, MPOU3BOAUTL MOUCK

NH(opmaLmu;

MOHUMas MO3ULMIO APYroro 4YenoBeka, pasnyaTb B €ro peyn: MHeHue (TOYKY 3peHwus),

[l0Ka3aTenbCTBO (apryMeHTbl), hakTbl; FMMNOTe3bl, aKCMOMbI, TEOPUN;

YMeTb MUCMO/b30BaTbh KOMMbIOTEPHbIE 1 KOMMYHUKALMOHHbIE TEXHOIOMMN KaK NHCTPYMEHT A/15

[DOCTVKEHMS CBOUX Lienei.

KommyHuKaTuMBHbIE YY [

yMeTb paboTaTb M B3aMMOENCTBOBATL B Ipyrnmne (4OroBapuBaTbCs Apyr ¢ ApYroM U T.4.);

OTCTamBas CBOK TOUKY 3peHUs, MPUBOAUTL apryMeHTbI, MOATBEPXKAAA UX (PaKTamu,

B AVCKYCCUWN YMETb BblABUHYTb KOHTPAPryMeHThI;

YUUTLCSH KPUTUYHO OTHOCUTLCS K CBOEMY MHEHWUIO, C LJOCTOMHCTBOM MpPU3HaBaTb OLLMOOYHOCTb

CBOEro MHeHus (eCnv OHO TaKOBO) M KOPPEKTMPOBATL €ro;

NMOHUMas MO3ULMIK0 APYroro, pas/iMyatb B €ro peyn: MHeHWe (TOUKY 3peHunst), JoKas3aTeNbCTBO

(aprymeHTbl), paKTbl; rTMNOTE3bI, aKCUOMbI, TEOPUN;

YMETb B3IIIHYTb Ha CUTYaLMio C UHOW MO3ULUN U [Or0BapMBaTbCA C SIOAbMU UHBIX NMO3NLUNA.
MnaHupyemble pe3ynbTaTbl OCBOEHWUSA O0YYalOLMMUCA C TSKENbIMU HapyLLEHWSMU peyn

paboyei nporpamMmmMbl JOMONHATCA pe3ynbTaTamu 0CBOEHUS MPOrpaMMbl KOPPEKLMOHHOMN

paboThl.

MnaHnpyemble pesysibTaTbl KOPPEKLUMOHHOW pPaboTbl MO MPeofOSIEHNIO HapyLLEeHUH
YCTHOW peyn,npeofoNieHN0 1 NPOMPUIAKTUKE HApPYLIEHWA UTEHUA W NUCbMa B paMKax
n3y4eHuns paboyeii NPorpammbl:

e OTCYTCTBME [e(heKTOB 3BYKOMPOM3HOLUEHUS W YMeHWe pas3inyaTb MNpaBuibHOE U
Henpasu/IbHOEe NPOM3HECEHNE 3BYKa;

e paBwWIbHOE BOCMpUATUE, AudepeHLMaLns, OCO3HaHME W afleKBaTHOe WCMoJb30BaHWe
WNHTOHALUMOHHbIX CPEACTB BbIPasuUTe/IbHOM YETKOWN peun;



e YMEHME nMpaBWbHO OCYLLECTBAATb U/IEHEHWE PEYEBOro MOTOKAa MOCPEACTBOM Mays3,

NOTNYECKOr0 YAapeHunsi, UHTOHALUWNOHHOW MHTEHCUBHOCTY;

e PaKTMYECKOE  BMafeHWe OCHOBHbIMW  3aKOHOMEPHOCTSIMM  FPaMMaTUYECKOro U
NEKCMYECKOTo CTPOS peuu;

e C(hOPMMPOBAHHOCTb NIEKCUYECKOW CUCTEMHOCTH;

e YMEHMe MpaBUIbHO YMNOTPE6NATL rpamMmaTUyeckme (OPMbl COB U MOMb30BaTbCA Kak
NPOAYKTMBHbIMW, TakK 1 HENPOAYKTUBHBLIMW C/I0BOOOPa30BaTeNbHbIMN MOAENAMU;

e OB/afEHNE  CUHTAKCUMYECKMMMW  KOHCTPYKLUMAMW  Pas/IMYHOM  CMOXKHOCTU U UX
1CNO/b30BaHUE;

e B/afleHNe CBA3HOW peybto, COOTBETCTBYHOLLEA 3aKOHAM IOMMKM, FpaMmMaTKu, KOMMNO3nLUUN,
BbIMO/THSOLLENA KOMMYHUKATUBHYHO PYHKLMIO;

e CHOPMMPOBAHHOCTb S3bIKOBbIX OMepayuii, HeoOXOAUMbIX [ANA OBMAAEHUS UTEHWEM W
MUCbMOM;

e CHOPMMPOBAHHOCTb MCUXO(N3NONOTMYECKOTO, MCUXOOMMYECKOrO, JIMHIBUCTUYECKOIO
YPOBHEN, 06ecrneymBaroLmxX OBNajeHne YTEHMEM U MUCbMOM;

e B/laZieHNE NUCbMEHHOW (HOPMOI KOMMYHUKALWW;

e MO3NTUBHOE OTHOLLUEHWNE N YCTONUMBbIE MOTMBbI K M3YUEHNIO 5I3bIKa,;

e [OHMMaHMe PO fA3blKa B KOMMYHMKALMW, KaK OCHOBHOFO CpeACTBa Ye/I0BEYECKOro
00LLEHMS.

MnaHnpyemble pesy/ibTaTbl OCBOEHUS 00y4alOLUMUCA 3a[ePXKKON NCUXMYECKOT O
pasBUTUA paboueit NporpamMmbl AOMOMHATCA pe3ynbTaTamMy KOPPEKUMOHHOW paboTbl No
npeameTy, KOTOpble OTPaXKarT CPOPMUPOBAHHOCTb COLMAbHLIX (XKU3HEHHBIX) KOMMETEHLWA,
HEOOXOAMMBIX N8 PeleHns NpPaKTMKO-OPUEHTUPOBaHHbIX 3afady M 06ecnevnBatoLmx
CTaHOBJ/IEHME COLMasTbHbIX OTHOLLIEHWIA 06YYatOLLMXCS B pa3/IMyHbIX Cpejax:

* PasBUTWK afeKBaTHbIX NPeACTaB/EHNIN 0 COOCTBEHHbIX BO3MOXHOCTSX, O HACYLLLHO
HeoOX0AMMOM >KM3HeobecrneyeHn, NPOSB/AIOLLEECS:

B YMEHMM pa3ninyath y4ebHble CUTyaumm, B KOTOPbIX HE06X04MMa NOCTOPOHHSS MOMOLLb
[)151 eé paspeLleHust, C CUTyaumsMK, B KOTOPbIX PELLEHNE MOXHO HaNTW caMOMYy;

B YMEHUM 06paTUTLCS K YYUTENO NPW 3aTPYAHEHNSAX B y4eBHOM npoLecce,
chopmynmMpoBaTh 3anpoc 0 cneunanbHOM NOMOLLMK;

B YMEHMM 1CNOb30BaTb NOMOLLb B3POC/IONo A/15 paspeLLeHns 3aTpyaHEHNS, AaBaThb
afleKBaTHYH 00paTHYH CBA3b YUUTESHO: MOHUMAIO U HE MOHMUMALO;

* OBfafjeHMe HaBbIKaMN KOMMYHMKaLMKN 1 NPUHSATBIMU PUTYyasiamMn COLManbHOMO
B3aVMOAENCTBMSA, NPOSIBASHOLLEECS:

B PaCLLUMPEHNN 3HAHWI NPaBI KOMMYHUKaLWK;

B pacLUMpeHMM 1 06OralleHnn OonbiTa KOMMYHMKaLMN pebEHKa B OAMMKHEM W [JasibHEM
OKPY>KEHWW, PaCLUMPEHMN Kpyra CUTyauuii, B KOTOPbIX OOYyYalOLMIACS MOXXET WMCMO/b30BaTh
KOMMYHUKALMIO KaK CPeACTBO AOCTVKEHUSA LiENN;

B YMEHMU peLlaTh aKTya/lbHbIe LUKO/bHbIE W XXUTECKME 334a4um, NCMOMb3Ys
KOMMYHWKaL IO Kak CPeACcTBO JOCTMXKeHUS Lenu (BepbasibHYt0, HeBepbasibHYIO);

B YMEHMW HayaTb U NOAAEP>KaTb pa3roBop, 3aAaTb BONPOC, BbIpasuTb CBOU HAMEPEHWS,
npocbby, NoXenaHwe, ONaceHus, 3aBepLUnTb PasroBop;

B YMEHMMN KOPPEKTHO BbIpasnTb OTKa3 1 HeA0BOLCTBO, 6/1aroAapHOCTb, COUYYBCTBUE U
T.4.;

B YMEHMW MONyYaTb U YTOUYHATb MHAOPMaLMIO OT COGECEHMKA; B OCBOEHWMN KyNbTYPHbIX
(hopM BbIpaXKeHMs CBOMX YYBCTB.



* CMOCOBGHOCTb K OCMbIC/IEHWNIO U AndEPEHLMALINM KaPTUHbI MUPa, €€ NPOCTPAHCTBEHHO-
BPEMEHHO OpraHu3aLumn, NPosiBAOLLAACS:

B paclUMpeHMM K 060ralleHUM OrbiTa peasibHOro B3aMMOAENCTBUS 0Oy4aroLerocs ¢
ObITOBbIM OKPY)XXEHWEM, MWPOM MPUPOAHbLIX SBAEHWUA W BeLWEW, pacLUMpPEeHUM afeKBaTHbIX
npeacTaB/IeHNn 06 ONacHOCTM U 6e30MacHOCTY;

B aleKBAaTHOCTM ObITOBOr0 MOBEAEHMS OOYYatoOLErocs C TOUKW 3PEHUSi OMacHOCTU
(6esonacHoCTM) And cebss U ANd OKPYXarLWMX; COXPaHHOCTU OKPYXKatoLlen npeaMeTHON U
NPUPOAHOIA Cpeabl;

* B pa3BMTUN NKOGO3HATENBHOCTU, HAOGNKOAATENILHOCTM, CMOCOOHOCTM 3aMeyaThb HOBOE,
3afaBaTb BONPOCHI;

* B Pa3BUTMM aKTUBHOCTW BO B3aUMOAENCTBUN C MUPOM, MOHUMaHWUN COOCTBEHHOM
pe3ynbTaTUBHOCTY;

* B YMEHWUMN NPUHMMATb 1 BK/IKOYATb B CBOI IMYHBIA OMbIT XXU3HEHHbIA OMbIT APYrnX
NoAaen;

* B CMOCOOGHOCTM B3aMOENCTBOBATL C APYIrUMI MHOABMMW, YMEHUW AENNTLCA CBOUMMU
BOCMOMMHAHUAMMN, BNEYaTNEHUAMN U NaHaAMU;

* CMOCOBHOCTb K OCMbIC/IEHUIO COLMANbHOIr0 OKPYXXEHMS, CBOErO MECTa B HEM, NPUHATHE
COOTBETCTBYHOLMX BO3PACTY LEHHOCTEN U coUpanbHbIX PONEN;

* B OCBOEHMWN BO3MOXXHOCTEN 1 A0NYCTUMbIX FPaHNL, COLMaIbHbIX KOHTAKTOB, BbIPab0oTKM
afleKBaTHOW ANCTaHLUMW B 3aBUCUMOCTI OT CUTyaLnn OOLLEHNS;

Pe3y/ibTaTbl KOPPEKUMOHHO-Pa3BMBAIOLLEN NOAAEPXKKMB paMKax 0CBOEHMs paboyeit
MpOrpamMmmMbl OTPaXKatoT:

e CMOCOGHOCTL YCBaMBaTb HOBbIV YYebHbI MaTepuas, alekBaTHO BK/IHOUATLCA B
K/TaCCHbIE 3aHATMS Y COOTBETCTBOBATL 0OLLEMY TEMMY 3aHATUNA;

e CMOCOOGHOCTb MCMO/Mb30BaTh PeyYeBble BO3MOXHOCTM Ha ypoKax Npu oTBeTax M B
APYTUX CUTyauusx OOLLEeHMs, yMeHWe MepedaBaTb CBOM BMeYaT/IEHWs, YMO3aK/IOUYEHUs Tak,
4T0Ob! ObITb MOHATHLIM APYIM YeNIOBEKOM, YMEHUE 3aaBaTb BOMPOCHI;

e CNOCOGHOCTbL K Ha6.l'|l0,ﬂ,aTefleOCT|/l, YMEHWNE 3amMeYyaTb HOBOE; CTPEM/IEHNE K
dKTUBHOCTU U CaMOCTOATENIbHOCTU B Pa3HbIX BUAAX I'Ipe,quTHOI'IpaKTI/I‘-IGCKOI\/JI LEeATENbHOCTMN,

e YMEHMEe CTaBUTb W YOepPXMBaTb LEMb [AESTENbHOCTW; NMaHMPOBaTb [OENCTBUS;
onpefensTb M COXpaHsATb Cnocob AeWCTBUIA; MCMOMb30BaTb CAMOKOHTPO/Ib Ha BCEX 3Tanax
[eATeIbHOCTU; OCYLLECTB/IATb C/IOBECHbIA OTYET O MpoLecce W pesynbTaTtax AesTe/IbHOCTH;
OLeHMBaTb MPOLECC U pe3ynbTaT AedaTeIbHOCTH;

MpegMeTHbIe pe3ynbTaTbl N0 pasgeny anrebpa:
B pe3ynbT at e UsyyeHnsa T eMbl:
«HaTypasibHble uncna. Apobu. PaunoHanbHbIe Yncna»
Yyalniics HayumTces:

*  MOHUMaTb 0COGEHHOCTU AECATUYHOWN CUCTEMbI CUUCTIEHNS;

*  OMEepupoBaTh NMOHATUAMM, CBA3AHHBLIMU C Ae/IUMOCTLIO HaTypaslbHbIX YUCEN;

e BblpakaTb 4MCNa B 3KBMBAIEHTHbIX (hOpMax, Bblompas Hanbonee NoAxXoaalyto B
3aBMCUMOCTM OT KOHKPETHOW CUTYaLNN;

* CpaBHMBaTb M YNopasounBaTh paumoHaibHbIE YACNA;

* BbINO/MHATL BbLIYMCNEHUA C pPaUUNOHANbHBIMKA - YMCNaMW, COYETadA YCTHble U
MUCbMEHHbIE NMPUEMbI BbIYUCIEHWNIA, MPUMEHEHME KUIbKYNIATOPA;

*  MCNONb30BaTb MOHATUA U YMEHUS, CBA3aHHbIE C MPOMOPLMOHAILHOCTHHO BEIMUNH,
NnpouUeHTaMn B XOAe PeLUeHUss MaTeMaTUyecKMX 3ajady M 3afa4 N3 CMEeXHbIX
NpeAMeTOoB, BbINOIHATL HEC/TOXKHbIE MPAKTUYECKNe pacyeThl.

Yyawpinca noayumT BOSMOXKHOCTb:

* TMO3HAKOMUTLCA C MO3ULUWOHHBIMW CUCTEMaMW CUUCNEHUA C OCHOBaHMAMM,

OT/NNYHbIMK OT 10;




° yrNyouTb W pa3BUTb MNPeACTaBNEHUs O HaTypaibHbIX YMCNax W CBOWCTBAX
NENMMOCTU;

*  Hay4yMTbCS UCMONb30BATb MPUEMbI, PALMOHANU3VUPYHOLLNE BbIYUCEHUS, NPUOOPECT
MPVBbIYKY KOHTPOAMPOBATH BbIYMACNEHNS, BblOMpass MNOAXOAALWMA AN CUTyauuu
Ccrnocoo.

«[eCTBUTENbHbIE YnCna»
Yyalimincs HayumTcs:

*  1CNO/b30BaTb HayaslbHbIE MPEACTaB/EHNS O MHOXKECTBE AECTBUTE/NbHbIX YNCEN;
Yyalumiics nony4uT BOSMOMKHOCTb:

* pa3BMTb NpeACTaB/NEHME O YMCNE W YUCNOBbIX CUCTEMaxX OT HaTypalbHbIX A0
[EeCTBUTENbHbIX YACEN; O PO/N BbIYNCIEHUIA B NPAKTUKE;

* pasBUTb W YrNyouTb 3HAHWSA O [ECATWYHON 3anucy [eiCTBUTENbHbIX YUCEN
(nepuogmnyeckme 1 Henepmoanyeckmne apoow).

«13mepeHunst, NPUGNXKEHNS, OLIEHKN»
Yyalimincs HayumTcs:

* 1ICNO/b30BaTb B XO[€ PELUEHMs 3aday 3/1EMEHTapHble NPeACTaB/eHMs], CBA3aHHbIE C

NPUGIMKEHHBIMW 3HAYEHUSAMW BENNYUH.
Yyalumiics nony4nT BOSMOXKHOCTb:

* TOHATb, YTO YNCNOBbIE [AHHbIE, KOTOPbIE UCNOML3YHTCA AN XapaKTepUCTUKN
06bEKTOB OKPY>KaKLWEro Mupa, SABNATCA NPEUMYLLECTBEHHO NPUBINMKEHHBLIMU,
YTO N0 3anuMcy NPUOAMMKEHHbIX 3HAYEHWI, COAEP>KAaLLUMXCA B MHMOPMALMOHHbIX
NCTOYHUKAX, MOXKHO CyAUTb O MOrPELLHOCT U NPUBNN>KEHNS;

* TMOHATb, YTO NOrPELLHOCTb Pe3ybTaTa BblUMCNEHUI AOM>KHA ObITb COM3MeEpUMa C
MOrPELHOCTbH UCXOAHbIX AAHHbIX.

«Asrebpanyeckme BblpaXkKeHUs»
Yyalimincs HayumTcs:

e pewaTb MPOCTble 3afauyn, coAepXalne OyKBEHHble [AaHHble; paboTaTb C
(hopmynamu;

Yyallumiics nony4uT BO3MOXKHOCTb HAYyUN ThCS:

e BbINOMHATb NPOCThle NPeobpa3zoBaHMs pauyoHabHbIX BblPaXKEHWIA;

* TMPUMEHSITb TOXKAECTBEHHbIE NMPeobpa3oBaHNs AN PELIEeHNs 3a4ay U3 pasinyHbIX
pas3fenos Kypca (Hanpumep, Ans HaxoXKAeHWs HanbonbLUer o/HaMMEHbLLIErO 3HaYeHUs
Bblpa>KeHus).

«YpaBHEHUA»
Yyalimincs HayumTcs:

e peLiaTb OCHOBHblE BUAbI paumMoHaNbHbIX  YPaBHEHWI c O[1HOM
NepemMeHHO, NOHMMAaTb YPaBHEHME KaK BaXKHENLLYH MaTeMaTUUECKYH MOAenb ANs
OonucaHMs M N3ydeHUs PasHOOOpPa3HbIX peasibHbIX CUTYaLWi, pellaTb TEKCTOBbIE
3afa4m anrebpanyeckum MeToaoM.

Yyalumiics nony4nT BOSMOXKHOCTb:

e 0BMAfETH CheunanbHbIMK NPUEMaMMN PELLEHUS YPaBHEHWIA U CUCTEM YpPaBHEHWA,
YBEPEHHO MPUMEHATb annapaT YypaBHEHUI AN pPelleHus pa3Hoo6pasHbIX 3a4ay K3
MaTeMaTUKN, CMEXKHbIX NPeAMETOB, NMPaKTUKN.

«KombuHaTopmka»
Yyalimincs HayumTcs:
e pewaTb KOMOMHATOPHblE 3afa4yM Ha HaxOXAeHWe uucna OOBLEKTOB WU
KOMOMHaUWA.
Yyalumiics nony4nT BOSMOXKHOCTb:
*  Hay4yMTbCA HEKOTOPbLIM CreLManbHbIM NMPUEMAM PELLEHNS KOMOUHATOPHBIX 3aaau.
«HarnagHasa reomeT pusa»
Yyalimincs HayumTcs:

e pacrnosHaBaTb Ha YepTexax, PUCYHKaX, MOJENAX N B OKPY>KAHOLLLEM MUPE MIOCKME U
NPOCTPaHCTBEHHbIE TEOMETPUYECKME UTYPbI;

e pacno3sHaBaTb pa3BepTKM Kyba, MPsAMOYrofibHOro Napannenenuneaa;




*  BbIMUCNATb 06BEM MPAMOYrONLHOIO Nnapannenenunesa.
Yyawpinca noayumT BOSMOXKHOCTb:

*  HayunTbCA BbIYUCIATH OOBLEMbI MPOCTPAHCTBEHHbIX TEOMETPUYECKUX uUryp,
COCTaB/IeHHbIX 13 NPAMOYTO/bHbIX Napannenenvnesos;

* yry6uTb M pa3BUTb MNPeAcTaBleHNs O MNPOCTPAHCTBEHHbIX EOMETPUYECKUX
turypax.

«["eomeTpryecKkue purypbI»
Yyalniics HayumTces:

*  M0/1b30BaTbCA A3bIKOM FEOMETPUN A4J1 ONMCAHUA NPEAMETOB OKPYXKAKOLLLEro Mupa u
NX B3aMMHOI0 PacnosoXeHuns:;

* pacnosHaBaTb U M300paXKaTb Ha YepTexax U PUCyHKax reoMeTpuyeckune gurypbl 1
NX KOHUrypaumu;

*  HaxoauTb 3HAYEHUS 4JINH NIMHENHbIX 3N1EMEHTOB (DUryp, rpadyCcHY0 Mepy Yr/ios oT
0° no 180°, npumeHss onpegenieHns, CBOMCTBA U NPU3HAKN (UTYp N UX 3/1EMEHTOB,
OTHOLLEHNA (huryp (paBeHCTBO, CUMMETPUS).

Yyawuincsa nonyumT BO3MOXKHOCTb:

* MpUO6PECTM ONbIT UCCNEeLOBAHNS CBOMCTBMNAHUMETPUYECKUX (OUTYP C MOMOLLbIO
KOMMbIOTEPHbIX NPOrpamm;

* MpuvobpecTn OnNbiT BbINOMHEHUA MPOEKTOBNO TemaMm: «[eoMeTpuyeckue
npeobpas3oBaHns Ha MNIOCKOCT .

«13MepeHne reoMeTpUYECKMX BETMUNHY
Yyalniics HayumTces:

* U1CMO0/Ib30BaTb CBOMCTBA M3MEPEHUA [JIMH, NIOWaAel 1 YrioB Npu pelleHun 3aga
Ha HaxoX[AeHWe A/IMHbI OTPe3Ka, [JIMHbI OKPY)KHOCTU, 4JIMHbI AYr OKPY)XXHOCTW,
rpagycHon Mepbl yrna;

*  BbIMUCNATb A/IMHY OKPY>XXHOCTU, L/INHY LYr OKPY>KHOCTW;

*  BbIMUCNATb JJINHbI NIMHEHbIX 31EMEHTOB (UIYP U UX YI/bl, UCNOMb3YS POPMY/ibl
[JIMHBI OKPY)KHOCTW U [IVHbI YT OKPY)XXKHOCTW, (POPMY bl naowagen gpuryp;

* pewwaTb MpaKTUYecKne 3afayn, CBA3AHHbIE C HAXOXXAEHVWEM [eOMeTPUYECKUX
BE/IMYMH (MCMOb3YS MPY HEOBXOAMMOCTM CIPABOYHUKM U TEXHNYECKME CPEeACTBa).

Yyawpics noayumT BO3MOXKHOCTb HayYU T hCA:

*  BbIYMCIATH nnowaan uryp, cocTas/eHHbIX M3 ABYX WKW 60nee NPsAMOYToNbHUKOB,
TPeyronbHUKOB, Kpyra n CekTopa,

*  BbIYMCIATb NNOWAAN MHOIOYrO/IbHAKOB, UCMOMb3Ys OTHOLLEHUA PaBHOBEIMKOCTU U
PaBHOCOCTaB/IEHHOCTW.

«JINHeHoe ypaBHEHWE C O4HOWN NePeMEHHON»
YUYeHUK Hay4yuTca:

*  pelarb IMHENHbIE YpaBHEHNSA C OAHOW NepeMeHHON;

* MOHUMaTb YpaBHEHME KaK BaXXHEWMLLYH MaTemaTUyecKytd MOZeNb A/ OnucaHua u
N3y4yeHns pa3HOOOpasHbIX peasbHbIX CUTYalMi, pellaTb HeC/NOXHble TeKCTOBble
3afa4m anrebpanyeckum MeToaoM.

YYeHWK NonyYnT BO3MOXKHOCTb:

* 0BMaZeThb CneyyaibHbIMK NPMEMamMmn peLleHns YpaBHEHWI;

* TMPUMEHSTb annapaT YpaBHEHWA [NA  pelleHns pasHooOpasHbIX 3afay U3
MaTeMaTUKN, CMEXKHbIX NPeaMeTOB, NPakTUKN.

«Lenble BbIpayKeHUSA»
YYeHUK Hay4unTca:

* 0OMepupoBaTb MOHATUAMM «TOXMAECTBO», «TOXAECTBEHHOE MNpeobpaszoBaHue,
pelaTb 3afaun, cogepxawne 6ykBeHHbIe AaHHble; paboTaTb ¢ (hopmynamu;

* BbIMOMHATL MPeobpa3oBaHNs BbIPKEHWUIA, COAEPXKALMX CTEMEHN C  LeSbIMK
NnoKasaTeNsiMu; ¢ BbINONHATL TOXAECTBEHHbIE MPeobpa3oBaHus LeMbIX BblpaXKeHUN
Ha OCHOBe NMpaBw JeACTBUIA Haf, MHOTOY/leHaMu;

*  BbIMOJHATbL Pa3NOXEHNE MHOMOUIEHOB Ha MHOXUTENN.

YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNThCA:




* BbIMNO/HATbL MHOrowaroeble MpeobpasoBaHNa LeNbIX BbIPa>XKEHWUA, NPUMEHAS
LUMPOKMIA HAbop Cnoco6oB 1 NPUEMOB;

* MPUMEHSTb TOXKAECTBEHHblE NpPeobpasoBaHNs AN pelleHns 3adady U3 pasnnyHbIX
pasgenos Kypca.

«PYHKUNN»
YYeHUK Hay4unTca:

e  CTPOMUTb rpafvk MMHENHOW hYHKLMW; NPSMOI NPONOPLMOHAIbHOCTY;

*  yuTathb rpavK PyHKUUK;

* HaxoguTb 3HAYeHWe aprymeHTa W 3HadeHVMe (YHKUMW 019 38[aHHOM
(hYHKUMOHaNIbHOM 3aBUCUMOCTM;

e onpegensTb Cnocob 3agaHna PyHKLMNK;

*  Haxo4uTb 3HaYeHVe aprymMeHTa 1 3Ha4YeHne (OyHKLUK, 3aaHHOW (DOPMYSION;

e OnpefensTb CBOMCTBA (DYHKLMM NO rpaduky.

YYeHMK NoNyYuT BO3MOXKHOCTb HAYYNThCA:

* MpPOBOANTb UCCEeLOBaHNS, CBSA3AHHbIE C U3YUYEHWEM CBONCTB (PYHKLMIA

*  UCMONb30BaTb (PYHKUMOHA/IbHbIE MpPeAcTaBfeHnss U CBOMCTBA (DYHKUWMIA  Ans
peLleHns MaTemaTUYeCKNX 3aay 13 pas/iniHbIX pasfenos Kypca.

«CUCTEMbI IMHENHbIX YPaBHEHWU C ABYMS NePeMEHHbIMMU»
YYeHUK Hay4unTca:

* MNPUBOAUTL NPUMEPbI YPaBHEHWIA C ABYMS NepPeMeHHbIMY;

* OnpegensTb, SBASETCA NM Napa YUCeN pPeLUeHUEeM AaHHOTO YpaBHeHWsi C ABYMS
nepeMeHHbIMK;

* peLuaTb CUCTEMbI YPaBHEHWIA C O[JHON NEPEMEHHOI pa3IMyYHbIMK Crocobamm

YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNThCA:

* OBMafeTb CrneunanbHbIMU MpUemMamyt pelleHnss CUCTEM YpaBHEHWU; YBEPEHHO
NMPUMEHATb annapaT YpaBHEHWA [ANA  pelleHns pasHoobOpasHbIX 3afay U3
MaTeMaTUKN, CMEXKHbIX NPeaMeTOB, NPakTUKN;

* MPUMEHSTb rpadmyeckme npeAcTaBneHnUss A8 UCCNeLOBaHWUS CUCTEM YpaBHEHW,
coep>KaLux 6ykBeHHble KOIDULNEH T bI.

«PaLnoHa/IbHble BbIPXEHUS»
YYeHUK Hay4unTca:

* yuTaTb U 3anucbiBaTb arebpanyeckyto apoos;.

*  HaxoauTb 0611acTb JOMYCTUMBIX 3HAYEHWI NEePEMEHHOM;;

*  CK/1afblBaThb, BblUMTaTb, YMHOXaTb, [e/IMTb U COKpaLLaTb anrebpanyeckue apoou;

* [loKa3blBaTb TOXAECTBA.

YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNThCA:
* BbINO/HATbL BCE AENCTBUSA C anrebpanyeckummn pobsmu;
* YNPOWATb paunoHabHble anrebpanyeckne Bblpa>KeHus.

«KBagpaTHble KOPHW. [JeNCTBUTENbHbIE HYCa»
YYeHUK Hay4ynTcq:
* U3B/EKaTb apu(IMEeTUYECKNA KBAAPATHbIA KOPEHb;
* TMNPUMEHSATb CBOWCTBA apuU(IMETUYECKOrO KOPHS A/18 Npeobpa3oBaHns BbIpaXKeHU;
e 3anucbiBaTb C MOMOLWLK (HOPMYN CBOWCTBA [ENCTBUA C  AEACTBUTENIbHBbIMU
ymcnamu;
* BbIMOMHATL NPeobpa3oBaHye BbIPAKEHWUA C NPUMEHEHMEM BbIHECEHWUS MHOXUTENS
N3-MoJ 3HaKa KOPHS, BHECEHWE MHOXUTENA NMOJ, 3HAK KOPHS.
YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNThCA:
* yuTaTb U 3anucbiBaTb apUIMETUYECKNA KBALPATHbLIA KOPEHb;.
* U3BMEKaTb KBaApaTHbIE KOPHW;
* MpPUMEHSTb CBOWCTBA KBaAPaTHOrO KOPHS;
* UCMONb30BaTb CBOWCTBA KBAAPATHONO KOPHA MNPU  YNPOLLEHWN BbIpaXKeHWUH,
COfep>KaLUmX KOpeHb;
* 0CBOOOXKAATb OT KOPHEN 3HameHaTenw.
«KBagpaTHble ypaBHEHUA»




YYeHUK HayuuTcs:

pacrno3HaBaTh W MPUBOAUTL NPUMEPbI KBafpaTHbIX YpaBHEHWIA pa3NyHbIX BUOB
(NONHBIX, HEMOJHBIX, NMPUBEAEHHBIX), KBAAPaTHbIX TPEXU/IEHOB.

OMNUCbIBATb B 06LLIEM BUAE PELLEHME HEMOMHbIX KBaPaTHbIX YPaBHEHWIA,

HaxXoAWTb KOPHN  KBaApaTHbIX YPaBHEHWIA  pa3NUYHbIX BWUAOB.  BbINOMHATL
pasnoXXeHue KBaapaTHOro TPEXUeHa Ha MHOXWTENN. HaxoAnTb KOPHW YpaBHEHWIA,
KOTOpble CBOAATCA K KBaapaTHbIM.

YYeHVK NonyyuT BO3MOXKHOCTb HaYyYNThCA:

onpeaensiTb KeagpaTHbIE YPaBHEHUS;.

pasinMyaTb NOMHbIE U HEMO/HbIe KBagpaTHbIE YpPaBHEHNS;

pewaTb MOMHbIE U HEMO/Hble KBafgpaTHbIE YPaBHEHUS;

“cnonb3oBaTb Teopemy BueTa u obpaTHyt ei;

MPUMEHSTb  KBaApaTHble  ypaBHEHWS NPU  PELEHWN  paLMOHaTbHbIX W
MpPaLYOHaNbHBIX YPaBHEHWIA;

MPUMEHSTb MeTOA 3aMeHbl MEPEMEHHON Ans  peweHus  GukeafpaTHbIX
YpaBHeHW;

MPUMEHSTb KBafpaTHbIE YpaBHEHWS NPU PELLEHMM TEKCTOBbIX 3afav.

«HepaBeHCTBa U CUCTEMbI HEPABEHCTB.
YYeHUK HayuuTcs:

cnonb3oBaTb Npy peLeHn MaTeMaTUyYecKnx 3afay, X 060CHOBaHMM 1 NPOBEpKe
HalAEHHOr 0 PeLLeHns 3HaHWE 0:

CBOMCTBaX YMC/OBbIX HEPABEHCTB;

MeTOo/ax peLleHns NIMHENHbIX HepaBeHCTB;

CBOMCTBax KBagpaTUYHON (DYHKLNN;

MeTOo/ax peLleHns KBagpaTHbIX HEePaBeHCTB;

MeTO/e MHTEPBA/IOB AN PELLEeHUs pauroHaIbHbIX HEPaBEHCTB;
MeTOo/ax peLleHns CUCTEM HepaBeHCTB.

YYeHMK NonyyuT BO3MOXKHOCTb HayYMThCA:

pewaTb NMHelHble HepaBeHCTBA;

pewaTb KBajpaTHble HepPaBEHCTBA;

MPUMEHATb CBONCTBA YMCNOBbIX HEPABEHCTB;

pewaTb CUCTEMbl NMHEHbIX HepPaBeHCTB C OAHWM HEeW3BECTHbLIM;
1CNONb30BaTb CBOCTBA YMC/OBbIX HEPABEHCTB AN NPeo6pasoBaHisl HePaBEHCTB;
[0Ka3blBaTh NPOCTelLLNe HEPaBEHCTBA;

pewaTb CACTEMbl pauyOHabHbIX HEpPaBEHCTB.

«CUCTeMbI YypaBHEHWUI»
YYeHUK HayuuTcs:

Mcnonb3oBaTb NpM  pelleHnnM MaTemMaThyeckuMx 3afay, WX O0BOCHOBaHMM U MPOBEPKE
HallAEHHOr 0 PeLLeHNs 3HaHWE 0:

pas/inyHble MeTOAbl PeLleHns CUCTeMbl YpaBHEHWI (MOLCTAHOBKM, COXEHUS,
BBEEHWNSHOBOWN MNepeMeHHOM, rpafuyeckuii).

YYeHVK NonyyuT BO3MOXKHOCTb HayYNThCA:

HaXOANTb PeLleHNss CUCTEMbl YPaBHEHWIA;

MPaBWbHO 3annCbiBaThb PELLEHNSI CUCTEMbl YPaBHEHWIA;

HaXOAWTb PeLleHNss CUCTEMbl YPaBHEHWIA MO rpaguky;

MPUMEHATb Pas3/MyHble MeTOAbl AN PeLleHUs CUCTEMbl YPaBHEHW;
Mo YCNOBMIO 3afauy COCTaBMATb MaTeMaTUyecKue MOLENN;
MPOBOAMTbL OTOOP PELUEHNsi CUCTEMbl YPaBHEHUIA.

«Yucnosble (PyHKUUU»
YYeHUK Hay4nTCs:




Mcnonb3oBaTb NpU  pelleHun matemaTuyeckux 3afad, MX O060CHOBaHWM W MPOBEPKe
Hal[leHHOr 0 peLLeHns 3HaHWe O:
*  YMCIOBOWN PYHKLMN;
e 06nactn onpegeneHns MyHKUNK;
e 0061acT 3HaYeHWn PYHKLMNK;
e cnocobax 3afaHuna (yHKUWK;
* TOHATUE YeTHbIX (HEYETHbIX )PYHKLMIA;
« cBoicTBax (yHKUMI y=x"(neN), y=x"(neN), y=3/x(neN)
YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNMThCA:
* Haxo4uTb 06nacTb OnNpefeneHUs 1 061acTb 3HAYEHUA (PYHKUMW;
* OnpefenaTb YEeTHOCTb (HEYETHOCTb) (PyHKLUK;
s CTPOUTHL rpaduk dyHKumii y=x"(neN) 1 onpefensTb UX CBOWCTBA;
e CTPOUTbL rpaduk dyHkumii y= X" (neN) 1 onpeaensiTe UX CBOMCTBA;
e CTpPoONTb rpadnk yHKUmMii y=3/x(neN), v onpeaensTh ero CBOMCTBA.
«[porpeccumn»
YYeHUK Hay4unTca:
Mcnonb3oBaTb NpU  pelleHun matemaTuyeckmx 3afady, MX O060CHOBaHWM W MPOBEPKe
Hal[leHHOr 0 peLLeHns 3HaHWe O:
*  OMpeAeneHMn M OCHOBHBbIX CBOWCTBAX apu(METMYECKO nporpeccum; opmyne ans
Hax0XJeHWst CyMMbl €€ HECKOIbKMNX MEPBbIX Y/IEHOB;
*  OMpeAeneHMn N OCHOBHbIX CBOMCTBAX reOMeTPUYECKOW Mporpeccun; opmyne ans
Hax0XJeHWst CyMMbl €€ HECKO/IbKMX MEePBbIX Y/IEHOB;
YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNThCA:
* pewaTb OCHOBHbIE 3aZa4n Ha apuPMeTUYECKYI 1 FTeOMeTPUYECKY0 NMPOrpeccum;
*  HaxoAuTb CyMMY 6ECKOHEYHOIN reoOMeTPUYECKOIN NPOrpeccum co 3HameHaTEeNeM,
MEHbLUVM MOMOZLY/NIO eAMHNLLbI.
«N1EMEHTbI KOMOUHATOPUKMN, CTATUCTUKMA U TEOPUN BEPOSATHOCTEN»
YYeHUK Hay4unTca:
Wcnonb3oBaTb NpU  pelleHun maTemaTuyeckmx 3afad, MX O060CHOBaHWM W MPOBEPKe
Hal[leHHOr 0 peLLeHns 3HaHWe O:
*  HEeKOTOpbIX CreyuaibHbIM NpueMax peLleHns KOMOMHATOPHBIX 3afay.
* TMOHATWUSAX BapuaHTbl, KPaTHOCTW BapWaHTbl, YaCTOTbl BapWaHTbl, MOAbl M3MEPEHUs,
06bemMa M3MepeHust, BEPOSTHOCTU COBbLITUS.
YYeHWK NoNyYuT BO3MOXKHOCTb HAYYNThCA:
e pewaTb KOMOMHATOpPHbIE 3ajaun;
* pewaTb MpoCcTelwne BepOSTHOCTHbIE 3ajayuw;
* HaxoAMTb KpaTHOCTb, YacTOTY BapuaHThl;
* HaxoAuTb MOy W 0ObEM W3MepeHUs.

MpeaMeTHble pe3ynbTaTbl MO pasaeny reoMeTpus:

e  0CO3HaHWe 3HA4YeHWs TeOMETPUM [J151 MOBCEAHEBHOM XXM3HM YeN0BEKa,;

e (HOPMUPOBaHME NPeACTaB/EHNsI O TeOMeTPUK Kak cthepe MaTeMaTUYECKOW AesTenbHOCTH, 06
3Tanax eé pasBuTUS, 0 eé 3HaAYNMOCTU AN PasBUTUS LMBUNM3ALMN;

e OBnageHve 6a30BbIM MOHATWIAHBLIM annmapaToM MO OCHOBHbIM pa3fenam  COAepPXKaHUS;
npeAcTaBfieHne 06 OCHOBHbIX M3y4aeMblX MOHATUAX (YMCMO, FeoMeTpuyeckas urypa) Kak
BaXKHEMLLUMX MaTeMaTMYeCKUX Mofensx, MO3BONSAKLMX OMUCbIBaTb U U3y4aTb peasibHbIe
MPOLLECChI U IBNEHNS;

e yMeHMe paboTaTb C reOMETPUYECKMM TEKCTOM (aHann3vMpoBaTb, W3BMEKaTb Heo6XoauMyto
MH(OPMaLMI0), TOYHO U FPaMOTHO BblpaXkaTb CBOM MbICAIM B YCTHOW M NMCbMEHHON peun C
NPYMEHEeHNeM MaTeMaTUYecKol TEPMUHOMOMMM W CUMBOMMKW, WCMONb30BaTb Pa3fnyHble
A3bIKW MaTeMaTWKKW, MPOBOANTL KacCUMKaLMK, Normyeckne 060CHOBaHMSA, A0Ka3aTebCTBa
MaTeMaTUYECKNX YTBEPXKAEHWIA;

e OBNafeHVe HaBbIKaMW YCTHbIX, MUCbMEHHbIX, MHCTPYMEHTa/IbHbIX BbIYMCNEHWIA;



e OBNafleHVe reOMeTPUYECKUM S3bIKOM, YMEHWE UCMO0/b30BaTb ero A/ OnucaHus rnpeameToB
OKPYXKaloLLero Mupa, pasBUTME MNPOCTPAHCTBEHHbLIX MNPEACTaBNeHUA U M306pasmnTe/IbHbIX
YMEHWIA, NPUOBPETEHNE HABbLIKOB FrEOMETPUYECKNX NMOCTPOEHWIA:

— OonepuvpoBaHMe MOHATUAMM: (Urypa, TOYKA, OTPE3OK, MpsAMas, Nyd, NOMaHasi, yrof,
MHOTFOYrO/lbHUK, TPEYrOfIbHUK W YEeTbIPEXYrONIbHUK, MPAMOYrOfIbHUK W KBafaparT,
OKPY>XHOCTb W Kpyr, MpAMOYrofibHbIA nNapannenenvnes, Ky6, wap; u3obpaxeHue
M3y4vaeMbiX PUryp OT PYKM 1 C MOMOLLbHO SIMHEKN U UMPKYNS;

- BbIMOMHEHME W3MEPEHUS  AMH, PaCCTOSHWIA, BE/IMYMH  YINI0OB  C  MOMOLLbHO
WHCTPYMEHTOB A/151 U3MEPEHWNIA ANIVH W YTI0B;

e YCBOEHME CUCTEMATMYECKMX 3HAHWIA O MNAOCKMX (Urypax M UX CBOWMCTBAX, a TakkKe Ha
HarnsagHoOM YPOBHE — O MPOCTEAWMX MPOCTPAHCTBEHHbLIX Tenax, YMeHMe MNPUMEHATb
CUCTEMATMYECKME 3HAHWS O HUX A5 PELLEHMS TEOMETPUYECKNX U MPAKTUYECKMX 3afay:

— 0onepvpoBaHMe Ha 6a30BOM YPOBHE MOHATUSMU: PaBEHCTBO PUIyp, NapansieflbHOCTb U
NepneHAVKYNSAPHOCTb MPAMBIX, Yr/ibl MEXAY NPAMbIMK, NEPNeHANKYNAP, HaKNOHHas,
NPoeKLKS;

— NpoBefeHMe [oKa3aTe/lbCTB B reOMETPUN;

— onepvpoBaHMe Ha 06a30BOM YpPOBHe MOHATMSIMW: BEKTOP, CyMMa BeKTOPOB,
NPOon3BeAeHNe BEKTOPA Ha YMC0, KOOPAMHATbI Ha MIOCKOCTH;

— peleHne 3a4a4y Ha HaxoX[eHWe reoMeTPUYecKUX BeNMYMH (4/IMHA U PacCTOsHUe,
Be/IMYMHA Yrna, NaoLwasib) no obpasyam uam anropuTMmam;

e [PaKTUYECKN 3HAYMMblE TEOMETPUYECKME YMEHWUS W HaBblKW, YMEHWE MPUMEHATb UX K
PeLLEHNI0 FeOMETPUYECKUX M HEFEOMETPUYECKUX 3adad, @ UMEHHO:

— un306paxaTb QUrypbl Ha NIOCKOCTH;

= WCNO/Nb30BaTb FeOMETPUYECKUIA A3bIK 19 ONUCAHNSA NPeAMETOB OKPYXKAKOLLEr0 MUPa;

— W3MepATb AIMHbI OTPE3KOB, BE/IMUMHBI YII0B, BbIYMCAATL NAOLWAAN UTYP;

— pacnosHaBaTb M N306paxaTb paBHbIE, CUMMETPUYHbIE N MOA06OHbIE (UTYPbI;

— BbIMONHATL NOCTPOEHUS FTEOMETPUYECKUX (DUTYP C MOMOLLbIO LIMPKYNA U IMHEAKN;

= 4uTaThb U UCMO/b30BATH MH(OPMALMIO, NPEACTaBNEHHYHO Ha YePTeXaX, CXeMaXx,;

— MPOBOAMTb MPAKTUYECKME PacUETI;

eyMEHME TMPUMEHSATb W3YYEHHble MOHATWS, pPe3ynbTaTbl, METOAbl AN peleHns  3agad

NPaKTUYECKOro xapakrepa W 3afady W3 CMEXHbIX AUCLUNANH C  WCMOMb30BaHWEM Mpwu
He0oOX0AMMOCTY CNPaBOYHbIX MaTepuanoB, KalbKynaTopa, KOMMboTepa.

MpegMeTHble pe3ynbTaThbl:
HarnagHasa reometpus

BbINYCKHWK Hay4unTCS:

e pacrnosHaBaTb Ha 4YepTexax, PUCYHKaxX, MOLENSX W B OKPYXKaloLleM Mupe MJocKue U
NMPOCTPaHCTBEHHbIE rEOMETPUYECKME UTYPbI;

e CTPOMTb Yr/ibl, ONPEAENaTb UX FPagyCcHY0 Mepy;

e pacrnosHasaTb pasBEpPTKM KybGa, MPAMOYrofibHOro mnapansnenenvnega, nNpaBUIbHON
nupaMuabl, UWINHAPA U KOHYCA,;

e CTPOMTb Pa3BEPTKM Kyba 1 NMPAMOYro/ibHOro napannenenunesa;

e OMpeaenaTb MO JIMHEeHbIM pasMepam pPasBEPTKN (PUrypbl JIMHERHble pa3mepbl CaMoM
(hunrypbl 1 Ha060pOT;

e BbIYNCNATL 06BEM NPAMOYrONLHOIO Napasnenenunesa.

BbIMyCKHUK NONYYNT BO3MOXKHOCTb:
e BbUACNATb 06bEMbI MPOCTPAHCTBEHHbIX TEOMETPUYECKUX (PUryp, COCTAaBNEHHbIX W3
MPAMOYTO/bHbIX Napan/ienenunesos;
e yrNyouUTb M pasBUTb NPeACTaBNeHNst O MPOCTPAHCTBEHHbLIX FTeOMeTPUYECKMX hurypax;
e [PUMEHATb NOHATVE Pa3BEPTKU 415 BbINOMHEHNUSA NMPAKTUYECKUX PaCUYETOB;
e CTPOVTb NPOEKLMIO OTPE3KOB.
"feomeTpuryeckune purypbi

BbINYCKHWK HayunTCa:




Nno/ib30BaTbCA A3LIKOM FeoOMEeTpuUM AN ONucaHuA NPeaMeTOB OKPYXKatollero mupa u ux
B3aIMHOI0 PacnosioKeHus;

pacrnosHaBaTb U M306pakaTb Ha 4YepTeXxax M PUCYHKax reoMeTpuyeckue urypbl m unx
KOH(Urypauuu;

KnaccuguumpoBaTth reOMeTpuyecKne urypsl;

Haxo4uTb 3HaYeHUS Q/INH NMHENHBIX 3/1eEMEHTOB (PUIYpP U UX OTHOLLEHWS, rPajyCHY0 Mepy
yrnos ot 0 o 180°, npumeHsis onpeaeneHuns, CBOMCTBa U NPU3HAKM (UIYp U X 3/1EMEHTOB,
OTHOLIEeHUA huryp (paBeHCTBO, NOA06ME, CUMMETPUSA, NOBOPOT, NapasiiebHbIA NepeHoc);
onepupoBaTb C Haya/lbHbIMU MOHATUAMWU TPUTOHOMETPUN U BbINOJHATL 3/1EMEHTApHbIE
onepauun Haf (hyHKUUAMW YrNO0B;

peLaTb HeC/OXHbIe 3a7a4K Ha JOKa3aTebCTBO, ONUPasCh Ha M3yYeHHbIe CBOMCTBA (Uryp 1
OTHOLLEHNA MeXay HUMWN 1N MPUMEHSAS N3yYeHHble METOb! JOKa3aTe/bCTB;

peLuaTb HeC/oXKHble 3aayun Ha NOCTPOeHUe, NPUMEHAA OCHOBHbIE a/ifOPUTMbI MOCTPOEHMUA C
MOMOLLbIO LIPKYNS N INHENKW;

peLaTb NPoCTeLLne NaHUMETPUYECKME 3aa4m B MPOCTPAHCTBE.

BbINYCKHWK NONYYNT BO3MOXKHOCTb:

oBMafeThb METOAAMMU PELLEHNS 3a[ay Ha BbIMWCNEHUA U AOKa3aTenbcTBa: METOAOM OT
NMPOTUBHOrO, METOAOM MNoaobus, MeToAoM nepebopa BapuMaHTOB U MeTOAOM
reOMEeTPUYECKNX MECT TOYEK;
NpPMoBPECcTU ONbIT NPUMEHEHUS anrebpanyeckoro U TPUTOHOMETPUYECKOro annapaTa u
Maen ABUMKEHUS NPU PeLLEHN TeOMeTPUYECKNX 3aauY;
0BMafeThb TPAANLMOHHOA CXEMOIN pPeLLeHMs 3a4ay Ha NOCTPOEHNE C NOMOLLBH LMPKYNS U
NMHENKN: aHann3, NOCTPOeHE, J0Ka3aTeNbCTBO U UCCNeL0BaHNE;
HayuMThCS pelaTb 3a4ayn Ha NOCTPOEHNE METOLOM reOMeTPUYECKOr0 MecTa TOUeK U
MeTO0A0M Noaobus;
HayuMTbCS pellaTb 3a4ayn Ha NOCTPOEHUE: TPeyrofbHUKa No TPEM CTOPOHaM, TPEX
npaBu/bHbIX MHOTOYrO/IbHIKOB;
HayuMTbCS ONPedensiThb B3aMMHOE PacrofoOXKEHNE ABYX OKPY>KHOCTEN;
NPMOBPECTU OMbIT PELLEHNs CTEPEOMETPUYECKUX 3aaay;
NpPMoBPeCTU ONbIT MUCCNEA0BaHNS CBONCTB MNaHUME T PUYECKMX OUTYP C MOMOLLbHD
KOMMbIOTEPHbIX MPOrpamMm;

3mepeHne reoMeTpruyecKmnx BeIMUMH

BbINYCKHNK Hay4uTCS:

MCNO/b30BaTh CBOMCTBA W3MePeHWst [/IMH, Nowajel 1 yrioB Npu pelleHMn 3afjady Ha
HaxoXJeHve 4MHbI 0TPe3Ka, [A/IMHbI OKPY)XXHOCTW, A/IMHBLI AYTN OKPY>XXHOCTU, FpafyCHOM
Mepbl Yrna;

BbIYACNATL [/IMHbI JIMHENHBLIX 3/1EMEHTOB (UIYp WU WX YIAbl, WUCMONb3YS WU3YYEHHblE
(hopmynbl, B TOM uucie (OpMy/bl [AIMHBI OKPY)KHOCTU U JIMHBI AYTUM OKPY)KHOCTW,
(hopmynbl niowagen ouryp;

BbIYUCNATL M/IOWAAM TPEeyrofibHUKOB, MPAMOYrO/bHUKOB, napasinenorpaMmMoB, Tpaneuui,
KPYroB 1 CEKTOPOB;

BbIYUCNATb [L/INHY OKPYXKHOCTU, A/IMHY AYTN OKPYXXHOCTMW;

pelwaTb HeCcnoXHble 3afa4yn Ha [0Kas3aTe/lbCTBO C WCMO/b30BaHUEM (OPMY/N  [JIUHBI
OKPY>XHOCTM 1 A/INHBI BYTW OKPY>KHOCTK, (hOpMy/ niowasein uryp;

pewwaTb NpakTUYeckKre 3afayun, CBA3aHHble C HaXOXAEHWEM T[eOMETPUYECKMX BEIMYMH
(Mcnonb3ysa Npy HeOOXOAMMOCTM CNPABOYHMKM Y TEXHWUYECKME CPEACTBA).

BbINYCKHWK NONYYNT BO3MOXKHOCTb:

BbIYMCNATDL Nnowaam uryp, COCTaBNeHHbIX W3 [BYX WM 6Gonee MpPsSIMOYronbHUKOB,
napannenorpaMmmoB, TPeyronbHUKOB, Kpyra 1 CeKkTopa;

BbIYMCNATDL NAOWAAN MHOTOYrONbHUKOB WCMONb3ys OTHOLLEHWUS PABHOBEMKOCTUW 1
PaBHOCOCTaBNIEHHOCTW;



e BblYNCNATH NNOWALb YeThIPEXYrONbHNKA;

e MPUOGPECTW OMbIT MPUMEHEHUSI anrebpanmyeckoro U TPUroHOMETPUYECKOro annapaTa K
naen ABUMKEHUS NPKU PeLLeHN 3aay Ha BbIYMCNEHME NNOLWAAEN MHOTOYTONbHIKOB.

KoopanHathl
BbINYCKHNK HAYYNTCS:

e BbIUNCNATb [/IMHY OTpPe3ka Mo KoopAuvHatam ero KOHLOB; BblYMCNATb KOOPAWHATHI
cepeanHbl 0TPe3Ka;

e 1CMNO0/Mb30BaTb KOOPANHATHbLIA METOA MPY U3YHEHU CBOMNCTB MPAMBIX N OKPY>KHOCTEN.

BbINYCKHWK MNONYYNT BO3MOXKHOCTb:
e 0B/MaAeTb KOOPANHATHLIM METOLOM PeLLeHNs 3a4a4 Ha BblYUC/EHNE W 0Ka3aTEeNbLCTBO;
e PUOGPECTU ONbIT MWCMNOMb30BAHNA KOMMbIOTEPHbIX MporpamMMm A1 aHaam3a 4YacTHbIX
CNy4aeB B3aMMHOI0 PacnoNodKeHNs OKPY>KHOCTEN U NPAMbIX;
e PUOGPECTU OMbIT BbLINO/HEHUS TMPOEKTOB Ha TeMy «[lpUMeHeHWe KOOpAMHATHOroO
MeTOZAa NPV PeLLeHn 3a4a4 Ha BblYNCNIEHNE U AOKa3aTeNbCTBO».
BekTopbl

BbINYCKHWK Hay4unTCA:

e OMepupoBaTb C BEKTOpPaMW: Haxo4uWTb CYMMY W PasHOCTb [BYX BEKTOPOB, 3afaHHbIX
reoMeTpuYecKn, HaxoAMTb BEKTOP, PaBHbIA MPOU3BELEHMIO 33[aHHOI0 BEKTOPA Ha Y1CNO;

e Haxo4uTb AN5 BEKTOPOB, 3aflaHHbIX KOOPAMHATaMM: 4/IMHY BEKTOPA, KOOPAUHATLI CYMMbI 1
pasHOCTU [ABYX W 60/ee BEKTOPOB, KOOPAMHATbI MPOU3BELEHMS BEKTOpa Ha 4uchio,
npuMeHss npu HeobX04MMOCTH coyeTarte/bHbIiN, NepeMecTUTe bHbIA 7
pacnpeaennTesbHbIN 3aKOHbI;

e BbIYNACNATL CKalSiPHOE MPOM3BEAEHNE BEKTOPOB, HaxXOAWUTb Yrofl MeXAy BeKTopamu,
yCTaHaBNMBaTb NePneHANKYNAPHOCTb NPSMbIX.

BbIMYyCKHUK MNONYYNT BOSMOXKHOCTb:
e 0BNafeTb BEKTOPHLIM METOAOM [N1S PeLleHns 3aay Ha BblYMCNEHME 1 A0Ka3aTeNbCTBO;
e MpUOGPECTU OMNbIT BbIMNONHEHUS MPOEKTOB Ha Temy «[MpuMeHeHVWe BEKTOPHOro meToga
NPV peLleHnn 3aaay Ha BblUMCNeHNe 1 JOKa3aTeNbCTBOY.

dopmuposBaHue 1 pa3sutme NMKT-KOMNETEHTHOCTH

Co3faHne NMCbMeHHbIX CO06LLEHNI

BbINYCKHWK Hay4unTCA:

— Cco3faBaTb TEKCT Ha PYCCKOM $3blKe C WCMNOMb30BAHMEM C/EMOro AecATMnaibLeBOro
KNaBMaTypHOro nucbMa;

— CKaHMpOoBaTb TEKCT U OCYLLECTB/ATL pacro3HaBaHne CKaHMPOBAHHOIO TEKCTa,;

— OCYLLECTB/IATbL pefakTUpoBaHue U CTPYKTYpPMpPOBaHME TEKCTa B COOTBETCTBUM C €ro CMbIC/IOM
CpefCcTBaMM TEKCTOBOMO peAakTopa.

BbINYCKHMK NOMYYUT BO3MOXKHOCTb HAYUYNTbCS:

— C034aBaTb TEKCT Ha MHOCTPAHHOM Si3blKe C WCMOb30BaHWEM CEMnoro AecATunanbLesoro
KnaBMaTypPHOro NMCbMa;

-~ UCNONb30BaTb KOMMbIOTEPHbIE MHCTPYMEHT b, YNpOLLatoLLMe pacLUn(pPOBKY ayAno3aniucei.

KoMMyHMKauus 1 coymanbHoe B3auMOencT Bre

BbINYCKHWK Hay4uTCA:

— BbICTYNaTb C ayAuOBMAEONOALEPXKKON, BK/KOYas BbICTYMN/eHWe nepes  AUCTaHUMOHHOWA
ayauTopuen;

— OCyllecTBNATb 06pas3oBaTe/ibHOE B3aMMOAENCTBME B MH(OPMALMOHHOM MPOCTPaHCTBe
06pa3oBaTe/ibHOro  yupexxgaeHus  (rnosiydeHne W BbINOJSIHEHWE  33f@HWUA,  MONy4YeHue
KOMMEHTapueB, COBEPLUEHCTBOBaHME CBOEN paboTbl, (POPMMPOBaHKNE NOPTHONNO);

- cobnogaTs HOPMbl MHDOPMALMOHHON KyNbTypbl, 3TUKM U MpaBa; C YBaOXXEHWEM OTHOCUTLCH K
4aCTHOW MHopMAaLLMN 1 MH(POPMALIMOHHBLIM MpaBaM APYrux 0Aen.

BbINYCKHWK NOMYYNT BO3MOXKHOCTb HAYUYNThCH:

- B3aMMOMENCTBOBATb B COLMA/IbHBIX CETAX, paboTaTb B rpynmne Haf coobLLeHNEM (BUKN);




— yyacTBoBaTb B (hOpymax B COLMabHbIX 06pa3oBaTeNbHbIX CETSX;

— B3aMMOAEINCTBOBATH C NapTHEPaMM C NCMNONb30BaHNEM BO3MO>KHOCTel VIHTepHeTa (MrpoBoe
1 TeaTpaibHOE B3auMOECTBIE).

MounckK 1 opraHmn3aums XpaHeHnst MHopmaLun

BbINYCKHWK Hay4mnTCs:

—  MCMNO/b30BaTh PasfMyHble NPUEMbI NMOMCKa UHGOPMaLun B IHTEpHETE, MOMCKOBbIE CEPBUCHI,
CTPOUTL 3aMpocChl AN NONCKA MH(OPMaLMK N aHaIM3MPOBaTb Pe3ybTaTbl MOUCKA,;

— WCMOMb30BaTb MNPUEMbI  MOWCKA MH(OPMauuMM Ha MEpCOHalbHOM  KOMMbHOTEpe, B
MH(OPMALIMOHHOI cpefe YUYpeXxxaeHns 1 B 06pa3oBaTe/lbHOM NPOCTPAHCTBE;

—  WCNO/b30BaTh Pas/iMyHble GMOIMOTEYHbIE, B TOM YMC/E 3MEKTPOHHbIE, KaTanorn gns noucka
HEOOXOANMbIX KHUT;

— WCKaTb MH(OPMaLMIO B pasIMYHbIX 6a3ax fAaHHbIX, CO3faBaTb M 3anofHATL 6as3bl AaHHbIX, B
4aCTHOCTY MCMO/b30BaTb Pa3/INYHbIE ONpPeLeNUTeNy;

BbINYCKHWK NONYYNT BO3MOXKHOCTb HAYYMThCA:

— WCMONb30BaTb pasiMyHble NpUéMbl noucka WHopmaumn B MHTepHeTe B Xoge Y4yebGHOM
AeATEeNbHOCTMW.

AHanu3 nHgopmaumm, MaT emMat nyeckas 06paboT Ka AaHHbIX B UCCNEA0BAHMM

BbINYCKHWK Hay4mnTCs:

— CTPOWUTb MaTemMaTU4ecKne MOAenu;

— MPOBOAWTb 3KCMEPUMEHTbI U UCCNEA0BaHUA B BUPTYa/lbHbIX /1a00paTOPUAX MO €CTECTBEHHbIM
Haykam, MaTemMaTuKe 1 MHHOPMaTHKE.

BbINYCKHMK NONYYNT BO3MOXKHOCTb HAYYMThCA:

— TMpPOBOANTb ECTECTBEHHO-HAy4YHble W COLUMabHble W3MEPEHUs, BBOAWTbL Pe3yNbTaThbl
N3MEPEHNIA 1 ApYTvX LPOBLIX AaHHbIX M 06pabaThiBaTb UX, B TOM YiCAe CTAaTUCTUYECKN 1
C NMOMOLLbIO BU3yanm3auu;

— aHa/mM3nMpoBaTb Pe3yNbTaTbl CBOEN AeATENbHOCTY 1 3aTpaunBaembIX PECYPCOB.

dopmupoBaHVe 1 pa3BUTUE CTPATENMN CMbIC/IOBOFO UTEHMS U HaBbIKOB paboThbl C
TEKCTOM

PaboT a ¢ T eKCT OM: MOUCK MHhopMaLUKn 1 MOHUMaHWe NPOYUT aHHOro

BbINYCKHMK Hay4mnTCS:

— OPVEHTUPOBATbLCS B COAEPXKAHUMN TEKCTA M NOHMUMATb €ro LIENOCTHbIN CMbIC/I.

— COMOCTaBNATb OCHOBHbIE TEKCTOBble W BHETEKCTOBbIE KOMMOHEHTbI: 0OHapyXuBaTb
COOTBETCTBME MEX[Y 4YaCTbl) TEeKCTa M ero o6Liein maeei, chopmynmpoBaHHOW BOMPOCOM,
00OBACHATb Ha3HAYeHMe KapTbl, PUCYHKA, NOSACHATbL YacTy rpatmka uam t1abnmupsl 1 T. 4.;

— HaxoOuTb B TeKCTe Tpebyemyt MHhopmaumio (npoberaTb TEKCT rna3aMu, ONPeaensitb €ro
OCHOBHbIE 3/1EMEHTbI, COMOCTaBsATb (JOPMbI BbIpaXKEHUS UH(OPMaL MK B 3anpoce U B CaMOM
TEKCTe, YCTaHaBNMBaTb, SBMAKOTCA /M OHWM TOXAECTBEHHbIMA WM  CUHOHUMUYECKUMMU,
HaxoauTb HEOBX0AMMYIO eANHULY MH(OPMaLUK B TEKCTE);

— pewwaTb y4yebHO-NO3HaBaTE/IbHbIE M Y4YeOHO-MPaKTUYECKMe 3adaun, TPebyroLiMe MOMHOro W
KPUTUYECKOrO MOHMMaHUS TEKCTa:

*  BbIAENATb HE TO/IbKO MNaBHYO, HO 1 M36bITOYHYH MH(OPMALMIO;

e COMOCTaBNATb pa3Hble TOUKWU 3PEHUS U pasHble MCTOYHWKU MHGOpMaLmMM No 3adaHHOM
Teme;

*  BbINO/MHATb CMbIC/IOBOE CBEPTbIBaHME BblAENEHHbIX PAKTOB M MbIC/EN;

e (bopMMpoBaTb Ha OCHOBE TeKCTa CUCTEMY aprymeHToB ([0BOAOB) AN 060CHOBaHUS
onpefenéHHoM No3numu;

BbIMyCKHMK MNONYYMT BO3MOXKHOCTb HAYUYN T bCA:

— aHaAM3MpoBaTb W3MEHEHUS CBOEr0 3MOLIMOHANbHOMO COCTOSHWS B MNPOLECCE YTEHWUS,
NoyYeHns 1 nepepaboTKM NONYUYEHHOW UHGOPMALLMK 1 €€ OCMbICTIEHUS.

PaboTa ¢ TEKCTOM: NpeobpazoBaHme U MHTePNpeTaunsa NHgpopmaLmm
BbINYCKHWK Hay4mnTCs:




— npeobpasoBbiBaTb TEKCT, UCMO/b3Ys HOBble (DOPMbI MPeLCTaBAeHUS UHGOPMaLMKN: POPMY/IbI,
rpatukn, guarpammsl, Tabnunubl (B TOM YnCie AUHAMUYECKUE, 3NIEKTPOHHbIE, B YaCTHOCTU B
NpaKTUYecKMX 3agadax), NepexoanTb OT OLHOI0 NPeACTaBeHNS AaHHbIX K ApYromy;

BbINYCKHWK NOMYYNT BO3MOXKHOCTb HAYUYNThCH:

= BbISIBNATb UMNINLMATHYIO MH(DOPMALMI0 TEeKCTa Ha OCHOBE COMOCTaB/IeHNs UANOCTPaTUBHOIO
mMaTepuasia C MHOpMauMein TekcTa, aHaim3a noAgTeKcTa (MCNOMb30BaHHbIX A3bIKOBbIX
CPeACTB U CTPYKTYpPbl TEKCTA).

PaboTa C TEKCTOM: OLIEHKa MH(hopMaLuumn

BbINYCKHWK Hay4unTCA:

— OTKIMKATbCA Ha CofepXXaHue TekcTa:

*  CBAi3bIBaTb MH(OPMaLMIO, 0BGHaPY>KEHHYIO B TEKCTE, CO 3HAHUAMMW U3 APYrX UCTOUHUKOB;
* OLEHMBaTb YTBEPXKAEHNSA, CieNlaHHble B TEKCTE, UCXOAA U3 CBOMX NPeACTaB/eHU O MUPE;
*  HaxoauTb [OBOAbI B 3aLLMTY CBOEI TOUKN 3PEHWS;

— OTKAMKaTbCA Ha JOpPMY TeKCTa: OLEeHMBATL HE TO/IbKO COLepXKaHne TeKCTa, HO 1 ero hopmy, a B
LIe/I0OM — MacTepCTBO ero UCMOJHEHNS;

— Ha OCHOBE MMENLWMXCA 3HAHWI, KM3HEHHOIO OnbiTa Nnojgepratb COMHEHWMIO AOCTOBEPHOCTb
MMELoLLENCa  MHGopMaumum, 06HapyXmBaTb HeAOCTOBEPHOCTb MOYy4aemMoi  MHMopMauun,
npo6esbl B MH(OPMaLUM U HAXOAUTb NMYTW BOCMO/IHEHUSA 3TUX NPOGENOB;

— B npouecce paboTbl C OAHUM UM HECKOIbKMMMW UCTOYHUKaMU BbISIB/ATHL COAEPXKALLYHOCA B HUX
NPOTVMBOPEUNBYIO, KOHDIMKTHYIO MH(OPMALMIO;

— UCM0/b30BaTh MOJYYEHHbIV OMbIT BOCMPUATUA UHHDOPMALMOHHbLIX 06BLEKTOB 415 060ralleHuns
YyBCTBEHHOIO OMbITa, BbICKAa3blBaTb OLEHOYHbIE CY)KAEHUS WU CBOK TOYKY 3peHMsi O
NONYy4YEHHOM CO06LEHNM (MPOUYMTAHHOM TEKCTE).

BbINYCKHWK NOMYYNT BO3MOXKHOCTb HAYUNThCH:

—  KPUTUWYECKM OTHOCUTLCA K PEKNAMHOI HG OpMaLmK;

— Haxo4uTb crnocobbl NPOBEPKY NPOTVBOPEUMBOIA MHPOPMALIMK;

— onpefenaTb [OCTOBEPHYHD WHGOpMaUMIO B CiAyyae Ha/MumMsi NPOTUBOPEUMBOA UK
KOH(PAMKTHON CUTYyauuu.

PeueBas feATe/NIbHOCTb

YT eHune
BbINYCKHUK HAYy4YUTCS:
—  MOHUMATb Cofep>KaHne NPOYUTaHHbIX y4eOHO-HayuHbIX, Ny6NLNCTUYECKUX

(MH(OPMALMOHHBIX UM aHA/IMTUYECKMX,  XY[A0XKECTBEHHO-NYONULMCTUYECKOIO  YXaHPoB),
XY[I0>KECTBEHHbIX TEKCTOB M BOCMPOM3BOAUTL MX B YCTHOM (hOpMe B COOTBETCTBUM C CUTYyaLMei
006LLEeHNA, a TaKKe B (POPMe YUEHNYECKOTO M3/10XKeHNS (NOAPO6HOro, BbIGOPOUYHOTO, CXKAToro),
B hopMe nnaHa, Te3ncoB (B YCTHOW U MUCbMEHHOI thopMe);

= UCMO0/Sb30BaTb MpPaKTUYeCKMe YMEHWS O03HAKOMUTE/IbHOrO, W3y4yaroLlero, MpPoCMOTPOBOrO
cnoco6oB (BMAOB) YTEHNS B COOTBETCTBUM C NOCTaB/IEHHO KOMMYHMUKATUBHOW 3afayeil;

- nepefaBaTb CXeMaTUYeCK/ NPeACTaB/eHHYI0 MH(OPMaLMO B BUAE CBA3HOIO TEKCTE,;

- uCnosb3oBatb MNpuéMbl  paboTbl € Y4eOHOM  KHWIOW, CMpaBOYHWKaMU U APYTrUMM
NH(OPMaLMOHHBLIMU UCTOYHMKaMK, BKIoYas CMI n pecypcbl HTepHeTa;

- oTbupaTb M CUCTEMATM3MPOBaTb MaTepuasl Ha OMpeAenéHHy Temy, aHaM3MpoBaTb
0TOOpPaHHY0 MHMOPMAaUMIO U WHTEPNpeTupoBaTb €€ B COOTBETCTBMM C MOCTaB/IEHHOWA
KOMMYHWKaTUBHOM 3aja4eil.

BbINYCKHMK NOMYYUT BO3MOXKHOCTb HAYUYNTbCS:

— MOHMMATb, aHaNM3MPOBATb, OLEHMBATDL SIBHYIO U CKPbITY (MOATEKCTOBY) MHDOPMAaLMIO B
MPOYNTaHHbIX TEKCTax pasHom PyHKUMOHaIbHO-CTWUNEBO U XKaHPOBOI NPUHALNEXNKHOCTU;

—  U3BMeKaTb MHGOpMALMIO MO 3afaHHOIN Npobieme (BKIOYaA NMPOTUBOMNONOXKHbIE TOUKW 3peHUs
Ha eé peLueHmne) U3 pasnYHbIX MCTOYHUKOB (Y4ebHO-HayUHbIX TEeKCTOB, TekcToB CMIU, B TOM
ynucne NPeACTAaBNEHHbIX B 3/IEKTPOHHOM BUAE HA PasNYHbIX WH(OPMALMOHHBIX HOCUTENSX,
ohuupabHO-A€eN0BbIX TEKCTOB), BbICKa3blBaTb COOCTBEHHYID TOUKY 3PEHUS Ha peLleHue
npo6nembl.

["oBOpeHMe

BbINYCKHWK Hay4uTCA:




— co3faBaTb YCTHble MOHOMOMMYECKMe W [AMAIOTMYECKMe BbICKa3blBaHWA (B TOM 4uche
OLEHOYHOr0 XapakTepa) Ha aKTya/lbHble COLMaNbHO-KY/IbTYPHbIE, HPaBCTBEHHO-3TUYECKME,
ObITOBblE, Yy4YeOHble Tembl (B TOM 4uC/ie NIMHIBUCTMYECKME, a TaKKe TeMbl, CBA3aHHbIE C
COAepXKaHWeM  ApYrnx W3yvaemblX Y4YeOHbIX NPeaMETOB) pasHOM  KOMMYHUKATUBHOW
HarnpaBfEHHOCTN B COOTBETCTBMM C LENIIMU W CUTYaUmMein obLieHns (coobLleHne, HebobLLIO
[OKNag B CuTyaummn ydyebHO-Hay4yHOro O6LLeHWs, ObITOBOM paccka3d O COObITUKM, WUCTOPWUS,
y4yacTue B becefe, cnope);

— 06CcyKaaTb M YETKO (hOpMYNMpoBaTb LENW, MnaH COBMECTHOW rpynnoBOi Yy4Ye6HOM
LeAaTeNbHOCTI, pacrnpefeneHne yacten paboThl;

— U3B/EKaTb M3 Pas/IMYHbIX UCTOYHWKOB, CUCTEMATU3MPOBATL M aHa/IM3MpoBaTb MaTepuas Ha
OnpefenéHHy0 TeMy W repefaBaTb €ro B YCTHOM (hopme C YYETOM 3afaHHbIX YC0BWUA
00LLEeHNS;

BbINYCKHMK NONYYNT BO3MOXKHOCTb HAYYMThCA:

— BbICTYNAaTb Nepes ayanTopueii ¢ 4OKNaAoM; Ny6/aMYHO 3awmwaTh NPoeKT, pedepaT;

— yyacTBOBaTb B [AMCKYCCUM Ha Y4ebHO-Hay4Hble TeMmbl, cO6/04as HOPMbl Y4ebHO-Hay4HOro
06LLEHMS;

— aHa/M3MpoBaTb U OLEHMBATb PeYeBble BbICKA3bIBAHUA C TOYKM 3PEHUA WX YCMELWHOCTW B
[JOCTM>KEHUN NPOrHO3MPYEMOro pe3ybTaTa.

TekcT

BbINyCKHMK HayumnTCS:

—  OCYLLECTB/IATb UH(OPMALMOHHYIO NepepaboTKy TeKCTa, nepefaBas ero CoAep)kaHve B Bufe
nnaHa (MPocToro, C/IOXHOr0), Te3MCOB, CXeMbI, TAGAULbI U T. M.;

— co3[aBaTb W pefaKTMpoBaTb COOCTBEHHbIE TEKCTbI Pa3/IMYHbLIX TUMNOB Peyn, CTUMEN, XKaHPOB C
YUYETOM TPe6OBaHWI K MOCTPOEHMIO CBA3HOIO TEKCTA.

BbINYCKHMK NONYYMT BO3MOXKHOCTb HAYYMThCA:

— €034aBaTb B YCTHON U NMUCbMEHHOW (hopMe y4eOHO-HayYHble TeKCTbl (AHHOTauus, peLeH3us,
pechepaT, Te3ncbl, KOHCNEKT, yyacTwve B becefe, AMCKYCCUK), oduLManbHO-AeN0Bble TEKCTbI
(pestome, AenoBoe NUCbMO, 06BSABNEHNE) C YUETOM BHESA3LIKOBbIX TPEO0BaHMiA, NPeabABIsSeMbIX
K HAM, U B COOTBETCTBUM CO CNEeLNUKON ynoTPebNeHNsi B HUX A3bIKOBbIX CPEACTB.

Il. COOEP>XAHWE YYEBHOIO NMPEOMETA MATEMATUKA
1. COAEPXAHWE YYEBHOI O MOAYMTA<MATEMATUKA. 5-6 K/TACCbI»

MatemaTtnka 5 knacc (1704acoB)
Pasgen |. HaTypanbHble Yncna n JencTens Hag HAMN
"naBa 1. HaTypanbHble ymcna (204.)
* Pap HatypasibHbIX ymcen. Lndpbl. JecaTnyHasa 3anncb HaTypasibHbIX yncen. OKpyrieHune
HaTypa/ibHbIX YmnCen.
*  KoopauHaTHbIA nyy.
» CpaBHeHWe HaTypasibHbIX YMCer.
"naBa 2. CnoXkeHve 1 BbluMTaHMe HaTypasibHbIX ymcen (334.)
» CnoxeHuvie HaTypasibHbIX Ynces. CBOMCTBA C/IOXKEHMS,
* BbluntaHue HaTypanbHbIX YnCen.
* Yucnosble 1 6YKBEHHbIE BbIPaXXEHUS.
* [lpvMepbl 3aBUCUMOCTEN MeXAy BenmyMHamu. [lpeAcTaBneHve 3aBUCUMOCTE B BuAe
(hopmyn. BelumcneHns no gopmynam.
e YpaBHeHus. KopeHb ypaBHeHMsl. OCHOBHbIE CBOWCTBa YpaBHEHWIA. PelleHne TEeKCTOBbIX
3aja4 C NOMOLLLbIO YPaBHEHWIA.
"naBa 3. YMHOXeHWE 1 aeneHne HaTypasibHbIX vncen (374.)
*  YMHOXeHVe HaTypasibHbIX Ynces. MepeMecTuTeNnbHOe CBOMCTBO YMHOXEHUS.
» CoyeTaTenbHOe 1 pacrnpefennTesibHOe CBOMCTBA YMHOXEHUS.
e [leneHwe.
* [leneHue c ocTaTKOM.
* CrTeneHb yMcna C HaTypasibHbIM MNoKasaTesieM.



EAnHMLbI ANVHBI, Nnowaan, 06bEMa, Macchl, BPEMEHU, CKOPOCTM.
KombuHaTopHble 3agayn.

Mepe6op BO3MOXKHbIX KOMOUHALMIA. [lepeBO BO3MOXHbIX BAPUAHTOB.
MpepacTaBneHne AaHHbIX B BUAe T1abnu, rpamkos.

PeLLeHne TEKCTOBbIX 38424 apuhMeTUUYECKUMI CNOCco6amm.

Pasgen Il. Apo6HbIe yncna v AeicTBUSA Hag HUMU
MnaBa 4. O6bIKHOBEHHbIE Apobu (174.)

MoHATME 0ObIKHOBEHHOMW Apoo6w.

MpaBWbHbIE N HeNpaBW/bHbIe Apobu. CpaBHeHWe Apobeil.

CnoXkeHune 1 BbluMTaHMe APO6ER C 0AMHAKOBLIMU 3HAMEHATENSIMU.

[pobu 1 feneHne HaTypasibHbIX YMCEN.

CwmeLLaHHble uncna.

ApumeTnyeckme 4eincTans ¢ 00bIKHOBEHHLIMI APOBSMM U CMELLAHHBIMUN YCAaMK.

MnaBa 5. [ecAaTnYHble gpobun (524.)

MpepncTaBneHne 0 JeCATUYHBIX APO6AX.

CpaBHeHVe [eCATUYHBIX APO6eN.

OKpyrneHve AecaTuyHbIX Apo6eit. MpuKnaKK.

CnoXkeHue 1 BbluMTaHNe AeCATUYHBIX LpOo6eil.
YMHOXeHVe [eCATUYHbIX Jp0o6eil.

[eneHve fecATUYHbIX ApOo6ei.

MpeacTaBneHne AeCATUYHOM Apo6m B BUAE 0ObIKHOBEHHOM APO6U 1 0O6bIKHOBEHHON B BUAE
[ECATUYHOM.

CpenHee apumeTnyecKoe.

INpoueHTLl. HaxoXaeHne NpoLeHToB OT Yncna.
Haxo>kaeHune yncna no ero npoLeHTam.

PeLLeHne TEKCTOBbIX 33424 apuhMeTUUYECKUMI CNocobamm.

["feomeTpuryecKkune purypbl. MIsmepeHUs reoMmeTpruyeckmnx sennumH (114.)

OTpe3okK. MocTpoeHne oTpeska. [nMHa OTpe3ka, NIOMaHON. M3MepeHue A/IMHbI 0Tpe3Ka,
NMOCTPOEHME OTpe3Ka 3afaHHON AnuHbI. MeprMeTp MHOroyrofibHuKa. MnockocTs. Mpsamas.
Jlyu.

Yron. Buabl yrnos. ['pagycHas mepa yrna. IsmMepeHne 1 nocTpoeHne yrnos ¢ NOMOLLbIO
TpaHcnopTmpa.

MpamoyronbHuK. KBagpaT. TpeyronbHUK. Bugbl TpeyrosbHUKOB.

PaBeHCTBO uryp. MoHATMe 1 cBOCTBA NnoLwaau. Mnowaap NpsMoyroibHUKa 1 KBagpara.

HarnagHole  npeActaBfieHWss O MPOCTPAHCTBEHHbIX  (Urypax:  NPSMOYroJibHbIN
napannenenuned, Ky6. [Mpumepbl pa3BEPTOK MHOrorpaHHWKOB. [MOHATME W CBOWCTBA
06bEMa. O6BEM NPAMOYroNbLHOI0 Napannenenunega n Kyoa.

MatemaTtnka 6 knacc (170 yacoB)

MnaBa I. lenMmocTb HaTypasibHbIX ymces (174.)

Jdenntenn n KpatHble.

Mpun3Hakn gennumocTu Ha 10, Ha 5 1 Ha 2.
Mpur3Hakn gennmocTt Ha 9 1 Ha 3.
[MpocTble 1 cocTaBHbIE YMCha.
HanbonbLumii 06Lumin genutens.
HanmeHsbLLee o6Lyee KpaTHOe.

MnaBa I1. O6bIKHOBEHHbIE Apo6u (384.)

OCHOBHOE CBOICTBO ApOOMK.

CokpauleHue apobei.

MpuBeaeHne apobei K 0bLeMy 3HameHaTento. CpaBHeHVE apo6eil.
CnoxxeHue 1 BbluMTaHNe Jpo6eit.

YMHOXeHWe apobeil.

HaxoxaeHune po6bu oT yncna.

B3auMHO 06paTHbIe Yncna.

[eneHne apobein.



* HaxoxgeHvie yncna rno 3Ha4eHunto ero Jpoom.

» [lpeobpasoBaHne 0ObIKHOBEHHbIX AP06elt B JECATUYHbIE.

* BecKoHe4Hble NepruognYecKne AecaTudHble Apoou.

o JlecaTnyHoe NpnoAMKeHe 06bIKHOBEHHOW Apo6u.

nasa I1l. OTHOLWEHWSA 1 nponopumn (254.)

e OTHoOLeHus.

* [lponopuuun.

* [lpoLeHTHOE OTHOLLIEHUNE [BYX YMCEN.

* T[lpsmas n obpaTHas NPoONopLMOHasbHbIe 3aBUCUMOCTM.

e [leneHve yncna B faHHOM OTHOLLUEHUMN.

e OKpPY>XHOCTb U KpYr.

» [1nnHa oKpy>XHOCTW. Mowaib Kpyra.

*  LunnuHAap, KOHycC, Lwap.

* [narpammbl.

"naBa IV. PaynoHanbHble ymicna n genctTema Hag Hamm (70u4.)

* [lonoXunTesnbHbIE N OTPULATE/IbHBIE YUCTIA.

» KoopavHatHasa npsmas.

* Llenble yncna. PaunoHasibHble Yncna.

*  Mogaynb uncna.

* CpaBHeHwe yucen.

» CnoxeHue paunoHasnbHbIX Yncen. CBOMCTBA CMOXKEHUS pauOHa/IbHbIX YNCEN.

*  BblunTaHme paunroHasibHbIX YACen.

*  YMHOXeHVe paumoHasbHbIX 4ucen. [lepeMecTUTe/IbHOE W COYeTaTe/lbHOE CBOMCTBA
YMHOXeHWS paLMoHa/IbHbIX Yymcen. KoaghguuneHT.

» PacnpegenuntesibHOe CBOMCTBO YMHOXEHWS.

» [leneHve paLMoHaIbHbIX YnCe.

* PelueHwve ypaBHeHWA,

* PelueHwe 3aa4 C MOMOLLBHO YPaBHEHWIA.

* [lepneHAVKyNspHble Npsmble.

e OceBas 1 LUeHTpasibHas CUMMETPUN.

* [lapannencHble npamble.

* KoopanHaTHasa Ni1oCKOCTb.

e [padukn.

OCHOBbI TeOpMM BEPOATHOCTEN. MpocTenLne KOMOGMHATOPHBbIE 3ada4un (3 u.)
e CnyvaiiHble co6bITUSA. BEpPOSTHOCTb CNy4ailHOrO COBbITKS.
e PelleHne NPOCTEMLLIMX BEPOSTHOCTHBIX 3aaad.
» PelueHve NpoCTeNLLIMX KOMOUHATOPHbIX 3a4ay.

[MoBTOpeHMEe N cucTemaTusayms ydebHoro matepuana (17 4yacoB)

2. COAEPXAHWE YUEBHOI O MOAY NA«AJIT EBPA»

Anreb6pa 7 knacc (102 vaca)
MnaBa 1. J/InHeliHOe ypaBHeHWe C O4HOM rnepeMeHHONM (154.)
» BBegeHue B anrebpy. JInHeinHOe ypaBHEHWe C O4HOIN NepemMeHHON,
* PelueHue 3aa4 C MOMOLLBHO YpaBHEHWIA.
naBa 2. Lienble BblpaxkeHUs (524.)
* TOX[eCTBEHHO paBHbIE BblpaXKeHUA. TOXAeCTBa
» CrTeneHb C HaTypa/lbHbIM NokKasatesiemM. CBOMCTBA CTENEHW C HAaTypa/ibHbIM MOKa3aTesieM
e  OpHouneHbl. MHOro4NEHBI.
o CnoxeHne W BblYMTaHME MHOIOY/IEHOB. YMHOXEHWEe OfHOuYNeHa Ha MHOrOY/IEH.
YMHOXeHVe MHOTO4/IeHa Ha MHOTOY/IEH.
» Pa3fnoxeHne MHOrOY/IEHOB Ha MHOXUTENWN. BbIHECEHME O6LLEro MHOXUTENA 3a CKOOKM.



MeTogz rpynnupoBKu.

o T[lpou3BefeHMe pasHOCTU W CyMMbl [BYX BblpaXeHWA. Pa3HOCTb KBafpaToB [ABYX
BblpaXkKeHMin. KBagpaT CymMMbl M KBaApaT pPasHOCTW ABYX BblpaXeHuin. Cymma M pasHOCTb
Ky60B [IBYX BblPaXXEHWIA.

MnaBa 3. PyHKUNMK (114.)

o CBA3K Mexay BennynHaMmu. @yHKLMS.

*  Cnoco6bl 3aaHns GyHKUMK. padmk QyHKLUN.

"naBa 4 CncTeMbl NIMHENHbIX YPaBHEHW C ABYMS NepeMeHHbIMU (204.)

* YpaBHeHUA C ABYMS MepeMeHHbIMU. JIMHEHOe ypaBHEHWE C ABYMSI NEPeMEHHbIMU U ero
rpauk.

e CucTeMbl ypaBHeHWUIn C ABYMSA MNepeMeHHbIMW. [pamyecknii MeTof pelleHus CUCTEMbI
[BYX JIMHEMHbIX YpaBHEHWA C [ABYMS MNepeMeHHbIMWU. PelleHne CUCTEM  JIMHENHbIX
YpaBHEHNA METOLOM MOACTAHOBKMW. PelleHVe CUCTEM JIMHEMHbIX YpaBHEHWI METOAO0M
C/IOXKeHWs. PeLleHe 3a4a4 C NMOMOLLbKO CUCTEM YPaBHEHUIA.

MoBTOpeHMe N cnucTemaTusaums yuebHoro matepuana(4y.)

Anre6pa 8 knacc(136 u.)
"naBa 1. PaumoHanbHble BblpaxeHus (544.)

* PaunoHabHble Apo6u. OCHOBHOE CBOMCTBO paLOHaIbHON Jpo6bu.

o CnoXeHWe W BblUMTaHME pauMOHaNbHBIX [p0oGein € OAMHAKOBLIMW 3HaMeHaTeNsAMU.
CnoxxeHune u BblUMTaHVE paunoHa/bHbIX AP06elt C pasHbIMU  3HaMeHaTeNsMM.
ToX/eCcTBEHHble NPeo6pa3oBaHUs paLMOHa/IbHbIX BbIpaXKeHUi

*  YMHOXeHVe W [efleHne paumoHasbHbIX Apo6eit. Bo3BefeHve paumoHasbHOW apobu B
cTeneHb. TOXAeCTBEHHbIENPEO6pa3oBaHNAPALMOHAIbHbIXBbIPAXKEHWIA

* PaunoHa/bHble ypaBHeHWs. PaBHOCW/IbHbIE YPaBHEHMS,

o CrTeneHb C LenbiM oTpuLaTeNbHbIM NokasaTtesiemM. CBOMCTBA CTENEHM C Lie/ibIM MoKa3aTe/1ieM

o DyHKUMA Y= K n eé rpadmk
X

MnaBa 2. KBagpaTHble KOPHWU.JencTBUTENbHbIE Yncia (384.)
o OYHKUMA Y = X* 1 eé rpadvk
* KBagpaTHble KOpHU. ApUPMETUYECKMIA KBAAPaTHbIA KOpeHb. CBOMCTBa apuMeTUUECKOrO
KBafpaTHOro KOpHA. TOXAECTBEHHble MNPeo6pa3oBaHUA  BbIPKEHWI, COAepXKalmx
KBafpaTHble KOPHW.
*  MHOXeCTBOW ero 3/1eMeHTbl.
* [logmHOXecTBO. OnepaummHa MHOXeCcTBaMu.
o PyHKUMA y = Jxneé rpacmk
"naBa 3. KBagpaTHble ypaBHeHUS (404.)
» KBagpaTHble ypaBHEHWA. PelleHne HernosHbIX KBagpaTHbIX YpaBHEHWA. PopMyna KOpHeN
KBaJpaTHOro ypasHeHus. Teopema BueTa.
o KBafpaTHbINTPEXYEH.
MoBTOpeHMe N cnucTemaTusaums yuebHoro matepuana(4y.)

Anrebpa 9 knacc (102 4.)
"naBa 1. HepaBeHcTBa (204.)
* Yucnosble HepaBeHCTBA. OCHOBHble CBOMCTBa YMCNOBbIX HepaBeHCTB. CrioXeHne W
YMHOXEHWE YMCOBbIX HepaBeHCTB. OLeHBaHNE 3HAYEHNS BbIpaXKeHWS
* HepaBeHCTBa C OfJHON MepeMeHHOW. PelleHMe HepaBeHCTB C OfAHOM MNepeMeHHOIA.
Yucnosble MPOMEXYTKU. CUCTEMbI NIMHEWHbIX HEPaBEHCTB C O4HOW NepemMeHHON.
"naBa 2. KBagpaTtnyHasa yHKumA (384.)
» TloBTOpeHMWe 1 paclunpeHre cBeaeHnin 0 hyHKumK. CBOMCTBA (PYHKLUN
» Kak noctpoutb rpauk yHkumm y = kf(x), ecnm n3secteH rpaduk yHkumm y = f(x).
* Kak noctpoutb rpagmku yHkumin y = f(x) + b ny = f(x + a), ecnm nsBecteH rpamk
QYHKUMN
« y=1fx)



o KBagpatuyHas yHKLMS, eé rpatuk 1 CBOMCTBA. PelleHne KBafpaTHbIX HEPaBEHCTB
* PelueHwe 3aa4 C MOMOLLBHO CUCTEM YPaBHEHMWIN BTOPOW CTEMEHMW.
"naBa 3. 9n1eMeHTbl NPUMePHON MaTeMaTuKu (204.)
» Maremarunyeckoe mogenvpoBaHue. MpoueHTHbIe pacyéTbl. MPUONMKEHHbIE BbIYUCIEHUA
» OCHOBHble npaBwuia KOMOWHATOPUKKM. YacToTa M BEPOATHOCTb CAy4alHOro COObITUS.
Knaccryeckoe onpefeneHneBepoaTHOCTU. HavasibHble CBeleHNA O CTAaTUCTUKE.
"naBa 4 Yuncnosble nocnefoBatesibHOCTM (174.)
* Yucnosble nocnefoBatensHOCTU. ApugmeTryeckas nporpeccus. Cymma n nepsbiX Y/1EHOB
apugmeTUYECKO Nporpeccun
o o [eomeTpuyeckas nporpeccuss. Cymma n nepsbIX Y1EHOB reOMETPUYECKOW MPOrpeccum.
CyMMma 6eCKOHEYHO reoMeTpryecKoin nporpeccum, y Kotopoin | g | < 1.
MoBTOpeHMEe N cucTemaTusaumst yuebHoro matepuana (74.)

3. COOAEP>XAHWE YUEBEHOI O MOAY NA«TEOMETPUA»
["feomeTpumsa 7 Knacc — 68 yacos

MpocTeiwmre reomeTpryeckme gpurypbl (124.).
Touka, npamasa. OTpe3ok, Nyd. Yron. Bugbl yrnos. CmexHble 1 BePTUKa/bHBIE YI/ibl. buccekTpuca
yrna. [lepecekatowmeca M napannenbHble nNpsMble. [MepneHAVKYNApHble npamble. [Npu3Haku
napannieflbHoCcT! NpsimbiX. CBOMCTBA Mapa/iefibHbIX MNPAMbIX. eprneHanKynsp U HaknoHHas K
NPsSIMOA.

TpeyronbHMkM (194.).
Bugp! TpeyronbHMKoB. MeanaHa, 61ccekTpuca, BbICOTa, CPEAHAN NIMHUA TpeyrosibH1Ka. MpusHakm
paBeHCTBa TPeYrosibHMKOB. CBOMCTBA 1 NPU3HaKM paBHOGeAPEHHOTO TpeyrosibHMKa. CepeanHHbIN
nepneHankynsap otpeska. CymMa YrnoB TpeyrosibHWKa. BHewHue yrabl  TpeyrosibHuKa.
HepaBeHCTBO Tpeyro/sibHuKa.

MapannenbHble NpAmMble. Cymma yrioB TpeyronbHuKa (154.).
MapannensHble npsMble. Mpr3HakK napannenbHOCTU NpsAMbIX CBOMCTBa NapaiiefibHbIX NPSMbIX.
CyMMma yrnoB TpeyrosibHuKa. MpsamoyrosibHblin TpeyronbHUK. CBOMCTBa NPSMOYTO/IbHOMO
TpeyronbHuKa

OKpY>XHOCTb 1 KpyT (164.).
OKpPY)XXHOCTb U KpYr. DNeMeHTbI OKPY)KHOCTU 1 Kpyra. KacaTenbHas K OKPY)XXKHOCTU 1 e€ CBOWCTBA.
B3avMHOe pacnonoXxeHne MpPAMOA WM OKPY>KHOCTW. OnucaHHas W BMWCaHHas OKPYXXHOCTU
TpeyrosnbHuKa.reomeTpryeckoe Mecto Touek (FTMT). CepefuHHbIA NepneHanKynsp oTpeska u
ouccektpuca yrna Kak MT. OCHOBHble 33fa4v Ha MOCTPOEHWE: MOCTPOEHMe Yrfa, PaBHOro
[JaHHOMY, NOCTPOEHMe CepeauHHOro neprneHAMKynsapa AaHHOro OTpe3Ka, MOCTPOeHWEe MNPSMOMN,
npoxosLleid Yepe3 [JaHHYD TOYKY W MNepneHAVKYNSPHOW [aHHOW NpsSIMO, MNOCTPOeHMe
OUCCEKTPUCHI JaHHOTO Yyra. MocTpoeHne TpeyrosibHMKa Mo 3afaHHbIM 3/1EMEHTaM.

0606LLeHME N cucTemaTm3aumnsa 3HaHUI (6 4.).
CMeXHble 1 BepTUKa/bHbIe Yr/ibl. PaBHOOEAPEHHBIN TPeyronbHUK. MpusHaky paBeHCTBa
TPeyronbHUKOB. lNapannensHble NpAMbIE.

["eomeTpusa 8knacc — 68 yacos

UeTbIpEXYroNibHUKN (224.). BbINyK/ble MHOrOYrofisHuku. Cymma YrioB BbIMyKI0ro
MHOTOYronbHMKa. [paBuibHble  MHOTOYrONbHUKK.  YeTbIPEXYrONbHUK U ero  3/1EMEHTHI.
Mapannenorpamm. CBOMCTBa 1 NPU3HaKKN NapaanenorpaMmma. INpsmoyrosnbHuK, pomo, KBagpart, ux
cBoMcTBa M npusHaku. Tpaneuus. CpefHss NMHWS Tpaneumm n eé cBolcTBa. LleHTpanbHble
1 BNNCaHHbIE Yrbl BnucaHHble 1 ONUCAHHbIE YETbIPEXYT 0NIbHUKMN.

Mopo6Hble TpeyronbHUKM (164.). MNpu3Haku Nogobus TpeyroibHUKOB. TOYKM NepeceyeHuns
meamaH, BUCCEKTPUC, BbICOT TPEYro/IbHNKA, CepenHHbIX NePreHANKYNApoB CTOPOH TPEeYro/ibHUKa.
CBOICTBO GUCCEKTPUCHI TpeyrosibHMKa. Teopema Paneca. MeTpuyeckse COOTHOLLEHUS B
NPAMOYro/ibHOM  TpeyrofibHuke. CMHYC, KOCWHYC, TaHreHC, KOTaHreHC OCTporo yrna
NPAMOYro/IbHOrO TPeyrosibHMKa 1 yrnos ot 0 4o 180°. ®opmynbl, CBA3bIBAIOLLME CUHYC, KOCUHYC,
TAHrEHC, KOTaHreHCc OAHOro M TOro >e yrna. PelleHWe TpeyrosibHMKOB. Teopema CUHYCOB U
Teopema KOCMHYCOB.



PelleHe MpPAMOYrosibHbIX TPeyrosibHUKOB  (144.). MeTpuyeckue COOTHOLLEHUS
B NPAMOYro/ibHOM TpeyrofibHuke. Teopema lMudaropa. TpUroHoMeTpuyeckme (yHKLMU OCTPOro
yrna npsiMoyrosbHOro TpeyrosbHuKa. PelleHne NpssMOYro/ibHbIX TPeyrosibHUKOB

Mnowans MHoroyronbHMka (104.). TloHATWe naowagum MHOroyrosibHuka. llnowaib

npaAmMoyrosnbHuKa MNnowaae napannenorpamma. rnowagb TpeyronsHuKa. MNnotlaab Tpaneymu.

0606LLeHME 1 cucTemMaTU3aLnA 3HaHNIA (64.).

UeTbipexyrofibHNKN. ogobue  YeTbipexyrofibHUKOB. Teopema [Mudparopa. lMnowagp
YeTbIPexyrosbHMKOB.

["eomeTpua 9knacc — 68 yacos
PelieHve TpeyroiibHMKOB (164.). PelleHne npAMOYrobHbIX TPEYroibHUKOB. Teopema
KOCUHYCOB Teopema CUMHYCOB. PelleHue TpeyrofbHUKOB DOopMy/bl AN HaXOXAeHUs noLlaan
TpeyronbHuKa
MpaBW/ibHble MHOIOYrosibHUKM (84.). MpaBunbHbIE MHOMOYrofIbHUKN M UX CBOWCTBA. [nnHa
OKpy>XXHOoCTW. l'nowaab Kpyra.

JekapToBble KOOpAMHATbI Ha Ma0CcKocTr (114.).
dopmyna paccToaHUA Mexay [ABymsA Touykamu. KoopAauHaTbl CepefiMHbl OTpesKa. YpaBHeHue
urypbl. YpaBHEHUS OKPY>XXHOCTU U MPAMON. YpaBHEHVE NPAMON. YTI0BON KO3(ULMEHT NpsMONn
BekTopbl (124.).

MoHsaTe BekTOpa. Mopynb (4nmMHa) BekTopa. PaBHble BEKTOPbl. KOn/ivHeapHble BEKTOPLI.
KoopanHaTel BekTopa. CNOXEHMe W BblUMTaHME BEKTOPOB. YMHOXEHWe BeKTopa Ha 4ucho.
CkangpHoe npou3seaeHne BEKTOPOB. KOCUHYC yria Mexay ABYMS BEeKTOpamMu.

"'eomeTpuyeckmne npeobpasoBaHuns (134.).

MoHATMEe O npeobpaszoBaHUKU QUIrypbl. [BvKeHVWe (Urypbl. Bugbl OBWKEHWUA QUrypbl:
napansiefibHblil NepeHoc, 0ceBasi CUMMETPUSA, LLeHTpaslbHasi CUMMETPUS, NOBOPOT. PaBHble Urypbl.
FromoTeTMA. Mogobue uryp.

0606LLeHME U cucTemaTm3aums 3HaHUI (84.). Teopema KOCMHYCOB. TeopemMa CUHYCOB.
lMnowaab TpeyrosbHNKOB. [OnnHa OKpy>KHOCTU. nowaab Kpyra. Bektopbl. PelweHve 3agay w3
OTKpbITOro 6aHka Ol 3.



		2022-06-30T10:10:18+0300
	Федулов Сергей Евгеньевич
	Я являюсь автором этого документа




