[MosicHUTeNnbHaA 3anuckKa
HopmaTunBHble JOKYMEHTbI, 06ecneunBaoLme peanmsanno NporpamMmmbl

1. <DE,£I,EPA]'IbeII7I 3AKOH o1 29.12.2012 N 273-®3 "Ob OBPA3SOBAHNIN B
POCCUINCKOWN ®EAEPALINN"

2. 3akoHa Pecny6numkum bawkopTocTtaH o1 01.07.2013 r. Ne 696-3 «O6 06pa3oBaHun B
Pecny6nunkun bawkopTocTaH»

3. CaHnTapHO-3NNAeMMONOrnYeckme npasunna n Hopmatmebl CaHlH 2.4.2.2821-10
«CaHUTapHO-3NMAeMMON0r nyeckme TpeboBaHNA K YCIOBUAM U OpraHu3auum obyyeHns B
06LLe06pa3oBaTe/ibHbIX YUPEXAeHNUAX», 3aperncTpupoBaHHble B MuHiocTe Poccum 03

mapTta 2011 roga, permcTpaumoHHbIi Homep 19993.

4. PepepanbHblil 6a3MCHBIN Y4ebHbI NnaH Ans 06LLeo6pa3oBaTe/bHbIX YUpexXaeHnin PP
(Mpvikaz MO P® OT 09.03.2004 Ne 1312).

5. Npurka3 MuH1cTepcTBa 06pa3oBaHns U Haykmn Poccuiickon deaepaunm ot 31

mapTa 2014 r. N 253 r. Mocksa "Ob YTBEPXAEHVWN ®EAEPAJIbHOI O NMEPEYHA
YYEBHNKOB, PEKOMEHAYEMBbIX K NCIMOJIb30OBAHUIO MNP PEANTN3ALIN
MMEROWNMX TOCYAAPCTBEHHYHO AKKPEANTALUMIO OBPA3OBATE/IbHbBIX
MPOIrPAMM HAYAJIbHOIO OBLLEMO, OCHOBHOI'O OBLLEIO, CPEOHEIO

OBLLEIO OBPA3OBAHNA"

6. MpumepHble NporpammMbl N0 MaTemMaTuke, paspaboTaHHble B COOTBETCTBUY C
rocyaapcTBeHHbIMY 06pazoBaTe/ibHbIMKU CTaHaapTammn 2004 T,

7. Pabouyas nporpaMMa cocTaBfleHa C y4yeToM PefepanbHOro  rocyAapCTBEHHOIO
00pa3oBaTe/lbHOro CTaHgapTa OCHOBHOMO 06LLero 0bpa3oBaHUs, YTBEPXKAEHHOIO MPUKa3oM
MwuHucTepcTBa 06pa3oBaHuns n Hayku P® o1 17 gekabps 2010 roga Ne 1897;

OcCHOBHOV 06pa3oBaTe/ibHOM NpPOrpaMMbl OCHOBHOMO 06ulero ob6pasoBaHusi (PrOC OO0OO)
MBOY COLL c. HosbIli ApTayn, yTeepxaeHHoin 29.08.2015 ., No

MpvMepHOI NporpammMbl Mo y4ebHbIM NpegMeTam no matematuke. M.: MNpocselleHne, 2011,
Mporpammbl  aBTopoB C.A. Kosnosoi, A.I. PybuHa, B.H. T[epacbkuHa, B.A. I'ycesa,
IM.B. YynkoBa, u3faTenbCKoro LeHTpa «banacc», 2012 r.

8. YyebHoro nnaHa MBOY COLL c. HoBblin ApTayn Ha 2016-2017 y4e6HbIN rog.

9. denepanbHbIA FOCYAAPCTBEHHbIN 06pa3oBaTe/IbHbIA CTaHAaPT OCHOBHOMO 06LLEro
06pa3oBaHus (YTBEPXKAEH NpPrKa3zoM MUHMUCTepCTBa 06pa3oBaHns U HayKn POCCUIACKON
depepaunm ot 06 okTA6psa 2009r. Ne 363, 3apernctpmpoBaH B MuHCT Poccum oT 22

nekabps 2009r. Ne 15785)

I. MnaHnpyemble pe3ynbTaTbl OCBOEHMSA o6yyvaroLmMmMmcs OCHOBHOIA
obpasoBaTe/ibHOW NPOrpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHNs No MaTeMaTUKe

BbINYCKHMK Hay4yuTcst B 5-6 Knaccax (4151 MCMo/ib30BaHNs B MOBCEAHEBHON XXN3HU
1 obecrneveHnst BO3MOXKHOCTU YCMELLHOr0 NPOAO/HKEHMSA 06pa3oBaHNst Ha 6a30BOM YPOBHE)

. OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMU. MHOXECTBO,
3N1eMeHT MHOYKECTBA, NMOAMHOXECTBO, NPUHALIEXHOCTb;

. 3a/laBaTb MHOXXECTBA NepPeynNC/eHNEM UX 3/1EMEHTOB;

. HaxoAuTb  MepeceyeHne, O0ObEAVHEHWE, MOAMHOXECTBO B

NPOCTEALLNX CUTYaLUAX.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:
e pacno3HaBaTb JIOrMYECKN HEKOPPEKTHbIE BbICKa3bIBaHMS.
Uucna
e OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMM: HaTypa/lbHOE YMCAO, LieIoe YO,
00bIKHOBEHHas Apobb, AeCATUYHAA AP0Ob, CMELLAHHOE YMC/O, PaLMOHA/IbHOE YNCIO;
e 1CMO0/b30BaTb CBOWCTBA YMCeN W NpaBuia AefCTBUN C pauyoHaIbHbIMU YCamu
MPW BbIMOJTHEHWUW BbIYUCIEHWNA;



e 1CMONb30BaTb MPU3HAKM fenumoctn Ha 2, 5, 3, 9, 10 npu BbINOSHEHUN
BbIYMCNIEHWNIA N PeLLeHN HEC/TOXKHBIX 3a4ay;

e  BbINOMHATb OKPYr/IEHNE paunOoHa/IbHbIX YMCeN B COOTBETCTBUM C NpaBuiamMu;

e CpaBHVBaTb paLMOHa/IbHbIE YMC/Ia.

B noBcegHEBHOM XM3HU U MPU U3yYeHUU ApYrnx NpeaMeToB:

e OLIEHMBATb pe3y/bTaTbl BbIYMUC/IEHWI NPU PELLEHUN NPAKTUYECKNX 3ajad;

e BbINO/HATb CPaBHEHWE YMCEN B PeasibHbIX CUTYaLUaX;

e COCTaB/IiTb YMNC/IOBbIE BbIPAKEHUSA NMPU PELUEHUN NMPAKTUYECKMX 3afa4 1 3a4a4 13
ApYyrnx y4ebHbIX NpeameToB.

CTaTucTuka v Teopusi BEPOATHOCTEN

e [lpeAcTaBnsaTb AaHHbIE B BUAE TabnuL, gvarpaMm,

e yuTaTb MH(OPMaLMIO, MPeACTaB/IEHHYIO B BUAe TabMLbl, Anarpammbl.
TeKkcToBble 3a4a4K

e PellaTb HECNOXHbIE CHOXKETHbIE 33[a4M pasHbIX TUMOB Ha BCe apuUiMeTUYecKune
[encTBnS;

e CTPOUTb MOAENb YCNOBUA 3afa4n (B BUAE TabnuLbl, CXeMbl, PUCYHKA), B KOTOPOIA
[aHbl 3HayeHUs [BYX M3 TPeX B3aUMOCBA3aHHbIX BEIMYMH, C LeNbi0 MOMCKA pPeLueHus
3afauu;

e OCYLIEeCTBNATL CMOCOO MOMCKa PpeLleHus 3afayn, B KOTOPOM PaccyKaeHue
CTPOMTCA OT YC/I0BUSA K TPebOBaHUIO UK OT TpeboBaHNS K YCI0BUIO;

e COCTaB/IATb MNaH peLleHns 3afauu;

e BblAeNATb 3Tanbl PeLLUeHNs 3a4a4u;

e VIHTEPNpPeTMpOBaTb BbIYMC/UTENIbHbIE pe3ynbTaTbl B 3ajaye, UCCNefoBaTb
NMoy4YeHHOe peLleHue 3aaauu;

e 3HaTb pa3/iMume CKOpPOCTe 0ObeKTa B CTOAYEi BOAe, MPOTUB TeYeHWUs U Mo
TEUYEHUIO PeKu;

e peLLaTh 334a4M Ha HaX0XAeHWe YacTy YMCna U Y1ca no ero Yactu,

e pewartb 33fa4M pasHbIX TUMNOB (Ha paboTy, Ha MOKYMKW, Ha [BUXKEHKE),
CBA3bIBAIOLLMX TPY BENNYNHBI, BbIAENATb 3T BEIMUYNHBI 1 OTHOLLEHWNA MEXAY HUMN;

e HaxoA4WTb NPOLEHT OT YKCNa, YACNO NO NPOLEHTY OT HEro, HaxXoAMTb NPOLEHTHOE
OTHOLLEHWNE [BYX 4umCesl, HaXOAUTb MPOLIEHTHOE CHVKEHWe WU MPOLEHTHOE MOBbILeHWE
BE/INYUHbI;

e peLlaTb HEC/IOXKHbIE /IOrMYecKme 3a4a4m MeTOA0M PaCcCYXKAEHWA.

B noBcegHEBHOM XM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e BblABUraTb rMNOTE3bl O BO3MOXHBIX NMPeAeNbHbIX 3HAYEHNAX NCKOMbIX BE/IMUWH B

3afave (genatb NPUKNAKY)
HarnagHasa reometpus
"feomeTpuryeckune purypbi

e OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMM: Urypa,TOUKa, OTPE30K, Npsamas,
Nyd, loMaHas, yrosi, MHOroyro/isH1K, TPeYrofisHUK N YeTbIPEXYT0/IbHUK, MPAMOYIO/IbHUK U
KBafpaT, OKPY)XXHOCTb W KpYyr, NPsMOYro/bHbIA napannenenvnes, Kyo, wap./306paxatb
n3yyaemble (YUrypbl OT PYKM U C NOMOLLIbIO JIMHEKN N LUPKYNS.

B noBcegHEBHOM XXM3HU U MPU U3yYeHUU ApYrnx NpeaMeToB:

e pewlaTb NpPaKTUYECKMe 3aa4n C NMPUMEHEHVEM MPOCTEMLLNX CBOMNCTB (IUTyp.

3mepeHus 1 BblYUCIEHUSA

e BbIMOJIHATL W3MEPEHWe [/INMH, PacCTOSHWIA, BENUYUH YII0B, C MOMOLLbHO
WNHCTPYMEHTOB /19 U3MEPEHWIA LJINH U YT OB;

e BblUYUCNATb N/OLLAAN NPAMOYTO/IbHUKOB.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e BblUACNATb PACCTOAHUA HA MECTHOCTM B CTaHAAPTHbIX CUTYyauumsax, MaoLaau

NPSAMOYT0/IbHUKOB;



e BbINO/MHATb NPOCTEMLLME NOCTPOEHUSA U U3MEPEHUSA HA MECTHOCTU, HEOOXOANMbIE

B peasibHOM YKU3HW.
VicTopusa maTemaTnKm

e ONUCbIBaTb OTAE/bHbIE BblAaOWMECH pe3ynbTaTbl, NOMYYEHHbIE B X0 pa3BUTUSA
MaTeMaTUKN KaK HayKu;

e 3HaTb MpUMepPbl MaTemMaTMYeCKUX OTKPbITUA W UX aBTOpPOB, B CBA3N C
OTEYECTBEHHOWN Y BCEMUPHOW UCTOPUENA.

BbINYCKHUK MONYy4YUT BO3MOXHOCTb HayuuMTbCsl B 5-6 Knaccax (ans obecrieveHUs
BO3MOXXHOCTM YCMELLUHOr0 NPOAO/HKEHNA 06pa3oBaHMS Ha 6a30BOM W Yrny6/1eHHOM
YPOBHSIX)

DNEMEHTbI TEOPUM MHOXECTB U MaTeEMATUUECKOI /I0rMKun

. OnepvpoBaTb  MOHATUAMMW:  MHOXKECTBO, XapaKTepucTUKK
MHO>XECTBa, 9NeMEHT MHOXXEecTBa, MNycTOoe, KOHEYHOe M 6GECKOHeYHoe
MHO>XECTBO, NOAMHO>KECTBO, NPUHAANEXKHOCTb,

. onpeaensTb  NPUHAANEXKHOCTb  3NEMEHTa  MHOXKECTBY,
06beAVHEHNIO 1 MEPECEYEHNIO MHOXKECTB; 3alaBaTh MHOXKECTBO C NMOMOLLbHO
NEPEYNCNEHNS 3NEMEHT OB, CIOBECHOIO ONMUCaHUS.

B noBcegHEBHOM XKWU3HW U NPU U3YyUYeHUN APYTUnX NPeaMETOB:

. pacno3HaBaTb IOMMYECKN HEKOPPEKTHbIE BbICKa3bIBaHUS;

. CTPOUTb LEMNOYKM YMO3AKMHOUYEHUA HA OCHOBE WCMONb30BaHMUA
npasun NOrMKW.

Yucna

e OnepupoBaTb MOHATUAMMW: HaTypalbHOE YMCNO, MHOXKECTBO HATYypabHbIX
ymcen, LENoe YNCno, MHOXKECTBO LIENbIX yncen, 0ObIKHOBEHHAsA AP06b, AecATuYHas Apo6b,
CMELLAaHHOE  4YMCNo,  paUMOHaNbHOE  YWCNO, MHOXKECTBO  pauMOHaNbHbIX  YuMCen,
reoMeTpuYecKast MHTepnpeTaunst HaTypaibHbIX, LENbIX, PaUMOHAbHBIX;

e MOHMMATb M 0OBACHATb CMbIC/ MO3ULMOHHO 3anM1CK HATYPaNbHOI0 YnCna;

e BbINO/HATbL BbIYACNEHWA, B TOM 4MCNe C  WCNONb30BaHWEM  MPUEMOB
paLOHaNbHbIX BbIYNCNEHWIA, 060CHOBLIBATb airOPMTMbl BbINONHEHUS AEACTBUNA;

e 1CMOMb30BATb MPU3HaKW AenmmocTw Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl #
MPOU3BEAEHMS YMCEN MPU BbINOMHEHUN BbIYMCNEHWIA W PELUEHWM 3aaad, OOOCHOBbIBATH
MPU3HaKN AeNMMOCTH;

e BbIMO/HATb OKPYINEHNE pauyoOHabHbIX YNCEN C 3afaHHON TOYHOCTbIO;

e yNopsagouvBaTb 4MCNa, 3anucaHHble B BUAE OObIKHOBEHHbIX U AECATUYHbIX
Apoobeir;

e HaxognTb HOJ n HOK uncen n ncnonb3oBaThb UX NPU peLLeHnn 3a4a;.

e OMepuvpoBaTb MOHATWEM MOAYNb u4WUCna, FEOMeTpUYeckas WHTepnpeTauus
MOAyNns uncna.

B noBcegHEBHOM XKWU3HW 1 NPU U3YyUYeHUN APYTUNX NPeaMETOB:

e TMPUMEHSTb Mpasuna NPUBAM>KEHHbIX BbIYNUCIEHWIA NP PELUEHUN NPaKTUYECKUX
3ala4y 1 peLleHnn 3a4ad apyrux yuebHbIx NpeaMeTOoB;

e BbIMO/HATbH CPaBHEHWE Pe3yNbTaTOB BblYMCNEHWA MPU PELLEHUN NPAKTUYECKUX
3aia4y, B TOM uncne NpubAn»KeHHbIX BbIYUCNEHWIA;

e COCTaBNATb YMCNOBblE BbIPa>KEHUS W OLEHMBATbH WX 3HAYEHUS NPU PeLLeHUn
NPaKTUYECKMX 3ada4 1 3agad 13 Apyrux y4ebHbIX NpeamMeTOoB.

YpaBHEHNA N HEPaBEHCTBA

e OnepupoBaTb MNOHATUAMMU: PABEHCTBO, YNCNOBOE PABEHCTBO, YPaBHEHUE, KOPEHb

YPaBHEHWS, PELLIEHNE YPaBHEHWS, YCNIOBOE HEPABEHCTBO.
CTaTuUCTUKa 1 TeopUsi BEPOSTHOCTEN

e OnepupoBaTb MOHATUAMU: CTONOYATbIE W KPYroBble AvarpaMmbl, Tabnuubl

[laHHbIX, CpeaHee apnme TUYECKOE,



e 13BNEKATb, MHDOPMaLMIO, NPeACTaBNeHHYo B Tabnuuax, Ha guarpaMmmMax;
e COCTaBNATb Tabnuupl, CTPOUTb AnarpaMMbl Ha OCHOBE [aHHbIX.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e U3BMEKATb, WHTEPNPeTUpoBaTb U  MpeobpasoBbiBaTb  WMHOpPMauuto,
NPeAcTasleHHyl0 B TabaMuax M Ha guarpaMMax, OTpayKally CBOMCTBa WU
XapakTepuCTUKN peasibHbIX NPOLECCOB U ABNEHUIA.

TeKkcToBble 3a4a4K

e PewaTb MPOCTble W CNOXKHble 33Jayn pasHbIX TUMOB, a TakxKe 3ajaqun
MOBbILUEHHON TPYAHOCTY;

e 1CMNOMb30BaTb pPasHble KpaTKMe 3anncy Kak MOLEeNM TeKCTOB CMOXKHbIX 3ajad
AN9 NOCTPOEHUS NMOUCKOBOIN CXEMbI U PeLLeHns 3a4ay;

e 3HaTb W NPUMeHATb 06a cnocoba noucka peweHns 3agad (0T TpeboBaHUA K
YCNOBWIO 1 OT YCNOBMSA K TPeboBaHuo);

e MOJEMpPOBaTb PacCy>XAeHWst NPU MOUCKe pelleHns 3agady C MoMOLbio rpad-
CXEMb;

e BbIAENATb 3Tanbl PeLleHns 3a4a4mn 1 Cogep KaHne Ka>Koro aTana;

e VHTEPNPeTUPOBaTb BbIYACNNTENbHbIE pe3yibTaTbl B 3afjaye, UCCNefoBaThb
Mo/y4YeHHOe peLleHne 3aaun;

e aHa/M3MPOBaTb BCEBO3MOXKHblE CUTYyauuu B3aWMHOIO PacroNoXKeHUs [ABYX
00BEKTOB 1 U3MEHEHWE VX XapaKTEepUCTUK NPU COBMECTHOM [BU>KeHUN (CKOPOCTb, BPEMS,
pacCTOSHME) MPU PeLUeHUN 3afay Ha ABU>KEHME [BYX OObEKTOB Kak B OAHOM, TakK U B
NPOTMBOMNONOXKHbIX HANPaBEHNSX;

e 1CCNefoBaTh BCEBO3MOXKHbIE CUTYyaLUMW MpW pelleHnn 3afay Ha [ABU>KEHME Mo
peke, pacCMaTpMBaTb pasHble CUCTEMbI OTCUETA,;

e pewwaTb pa3HoobpasHble 3aa4mn «Ha YacTu»,

e pewaTb X 060CHOBbIBATb CBOE pelleHVe 3agady (BblAensiTb MaTeMaTUYecKyto
OCHOBY) Ha HaxO>K[eHWe 4acTW Yucna U 4ucna no ero 4acTy Ha OCHOBE KOHKPETHOro
CMbICna gpobu;

e 0CO3HaBaTb W 0OBACHATb MAEHTUYHOCTb 3a4a4y pasHbIX TUIMOB, CBA3bIBAIOLLMX
TpU BeNMuMHbl (Ha paboTy, Ha MOKYNKW, Ha [BV>KEHUE); BbILeNdTb 3TW BEUYMHbI U
OTHOWEHNA Me>XKAY HUMK, MNPUMEHATb WX MPU  pelleHnn 3agad, KOHCTPYMpoBaTb
CO6CTBEHHbIE 33Ja4M YKa3aHHbIX TUMOB.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e BbIAENATb NPU PelleHnn 3afa4y XxapakTepucTUKA paccMaTpuBaeMol B 3ajave
CTyauun, OTAMYHble OT  peasibHblX (Te, OT KOTOPbIX abcTparupoBasnCh),
KOHCTPYMpOBaTb HOBble CUTYyaUuUn C Y4eTOM 3TUX XapaKTepUCTUK, B YaCTHOCTK, Npu
peLLeHnn 3a4a4 Ha KOHLEeHTpauym, Y4 ThiBaTb NIOTHOCTb BELEeCTBa,;

e pewaTb W KOHCTPYMpPOBaTb 334aysM Ha OCHOBE PacCMOTPEHUS peasbHbIX
CUTYyauuii, B KOTOPbIX He TPebyeTCA TOYHbIN BbIYACANTENbHBIA Pe3yibTaT;

e pewaTb 3ajayn Ha [BM>KEHWe MO0 peke, paccmaTpuBas pasHble CUCTEMbI
oTcyeTa.

HarnagHasa reometpus
"feomeTpuryeckune purypbi

e l3BnekaTb, WHTEPNPeTUPOBATbL U NpPeobpas3oBbiBaTb MHOPMALMO O
reomMeTPUYECKMX purypax, NpeAcTaBNeHHYH0 Ha YepTedKax;

e uM306padKaTb M3yyaemble Urypbl OT PyKM U C MOMOLLGHD KOMMbHOTEPHBIX
WHCTPYMEHTOB.

13mMepeHunsi 1 BbIUMC/IEHUSA
. BbIMO/HATbL M3MepPeHne [/IMH, PacCTOSHUA, BENNYMH YINOB, C MOMOLLbHO
VHCTPYMEHTOB N8 M3MEPEHWUI 4/IMH U YTOB;



. BbIUMCNATL  NaoWAaM  MpsMOYrofbHWKOB,  KBagpaToB,  0ObLEMbI
MPAMOYTO/bHbIX Napannenenuneios, Kyoos.
B noBcegHEBHOM YKWU3HW U NPU U3YyUYeHUN APYTUnX NPeaMeTOB:
) BbIUMCNATbL PacCTOSHWUS Ha MECTHOCTM B CTaHAapTHbIX CUTyaumsx,
nnowaan y4acTKoB NpsAMOYronbHOM hOpMbl, 06bEMbI KOMHAT ;
e BbINOMHATbL MNPOCTEAWNE MOCTPOEHUS HA MECTHOCTW, HEobXoauMble B peasibHON
YKU3HY;
) OLeHMBaTb pasmepbl peasbHbIX 06bEKTOB OKPY>KatOLLEro Mupa.
VicTopusa maTemaTnKm
e XapakTepu3oBaTb BKNaj BblAAWMUXCA MaTeMaTUKOB B pasBuTUe
MaTeMaTUKN U MHBIX HAY4YHbIX 06nacTeil.
BbINYyCKHUK HayuuTca B 7-9 Knaccax (411 UCNob30BaHMS B MOBCEAHEBHOW >XU3HU ©
obecrieveHnst BO3MOXHOCTM YCMELLHOM0 NPOAO/HKEHMS 06pa3oBaHMsA Ha 6a30BOM YPOBHE)
SNEMEHTbI TEOPUM MHOXECTB M MaTeEMATUUECKOI /I0rMKn

. OnepvpoBaTb Ha 06a30BOM YpPOBHE MOHATUAMU: MHOXECTBO,
3N1eMEHT MHOXXeCTBa, NOAMHOXECTBO, NPUHAAJIEXXHOCT;

. 3ajaBaTb MHOXKECTBA MePEUNCIEHNEM UX 3NIEMEHTOB;

. HaxoguTb  nepecevyeHne, 0ObeAMHEHWE, MNOAMHOXECTBO B
NPOCTENLLNX CUTYaLMAX;

. ornepvpoBaTb Ha 6a30BOM YPOBHE MOHATMSAMU: OMpeaeneHue,
aKcmMoma, Teopema, 40Ka3aTe/bCTBO;

. NPUBOAUTL NMPUMEPBI Y KOHTPMPUMEpPbI 4115 MOATBEPXKAEHUS CBOUX

BbICKa3bIBaHWI.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:
e 1CMO0/b30BaTb rpauyeckoe NpeAcTaB/eHe MHOXECTB A1 ONUCAHNSA pPeasibHbIX
NMPOLLECCOB U ABMEHWIA, MPY PeLLUEHNN 3a4a4 ApYruX y4eOHbIX NpeaMeToB.
Uucna
e OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMM: HaTypa/lbHOE YMCAO, LieIoe Y1CNO,
00ObIKHOBEHHas Apo6b, AecATUYHas Apo6b, CMellaHHas [Apo6b, pauMOHaNbHOE YuKCho,
apuUgMeTUYECKNIA KBAAPATHbLINA KOPEHb;
e 1CMOMb30BaTb CBOMWCTBA uYWCeNl W MpaBuna [JeWCTBUA MpU  BbIMOHEHUN
BbIYNC/IEHWIA;
e 1CMONb30BaTb MPU3HAKM fennumocTn Ha 2, 5, 3, 9, 10 npu BbINOSHEHUN
BbIYMCIEHNIA N PeLLeHN HEC/TOXKHBIX 3a4ay;
e  BbIMOJIHATb OKPYr/IeHMe paLMoHa/IbHbIX YACE B COOTBETCTBUN C MpaBuiamu;
e OLIEHMBATb 3HaYeHWe KBafpaTHOIO KOPHSA M3 NMOOXKMUTENBHOMO Lefioro Ymcna;
e pacno3HaBaTb pauMOHa/IbHbIE U MPPaLMOHa/IbHbIE YNCN;
e CpaBHMBATb YmMCna.
B noBcegHEBHOM XMN3HW 1 MPU U3yYeHUU ApYTrnx NpeaMeToB:
e OLIEHMBATb pe3y/bTaTbl BbIYMC/IEHWI NPU PELLEHUI NPAKTUYECKNX 3ajad;
e BbIMOJIHATb CPABHEHWNE YNCEN B peasibHbIX CUTYaUMsIX;
e COCTaB/IATb YNCNOBbLIE BbIPXKEHMS NMPU PeLLeHNN MPaKTUYeCKUX 3a4a4d 1 3a4ad 13
ApYyrnx y4ebHbIX NpeameToB.
ToXaecTBeHHbIe Npeobpa3oBaHms
e BbINONHATL HECNOXHbIE NPeobpa3oBaHUs A1 BbIYMC/IEHWUS 3HAYEHWIA YMCIOBbIX
BbIPKEHWIA, COfepXKallMX CTeNeHNn C HaTypalbHbIM MOKa3aTesieM, CTeNeHu C LenbiM
OTpULATEe/IbHLIM NOKa3aTeNeMm;
e BbINO/HATL HECNOXHble MPeobpa3oBaHNs  LEeMbIX BbIPaKEHWUIA: pacKpbiBaTb
CKO6KW, NPMBOANTL NOAOOHbLIE CNaraemble;
e 1ICNO/b30BaTh (HOPMY/ibl COKPALLEHHOr0 YMHOXeEHUS (KBagpaT CyMMbl, KBagpart
Pa3HOCTW, Pa3HOCTb KBaApaTOB) A/11 YNPOLLEHWS BbIUMNCIEHWI 3HAYEHWI BbIPXKEHNIA;



e BbINOJIHATL HEC/OXHbIe MNpPeobpasoBaHUsA  APOOHO-NIMHENHbIX BbIPXXEHUA U
BbIPXKEHWIA C KBaAPaTHbIMU KOPHAMMU.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:
e MOHUMaTb CMbIC/ 3anNncK Yyncna B CTaHAapTHOM BULE;
e 0OMepupoBaTb Ha 6a30BOM YPOBHE NMOHATUEM «CTaHAAPTHasA 3anuchb Ynucnax.
YpaBHEHNA N HEPaBEHCTBA
e OnepupoBaTb Ha 6a30BOM YPOBHe MOHATUAMU: PaBEHCTBO, YMC/IOBOE PaBEHCTBO,
ypaBHeHWe, KOPeHb YPaBHEHWS, pPeLLEHNe YpaBHEHMS, YNC/IOBOE HEPABEHCTBO, HEPABEHCTBO,
peLLeHmne HepaBeHCTBa;
e NPOBePATb CNPaBe/IMBOCTb YNC/IOBbIX PABEHCTB U HEPABEHCTB;
e pewaTtb JIMHENHble HEPaBEHCTBA W HEC/OXHble HepaBeHCTBa, CBOAALUMECH K
NNHENHBIM;
e pewaTtb CUCTEMbI HECNOXHbIX JIMHENHbIX YPaBHEHWIA, HEPaBEHCTB;
e NPOBePATb, ABMAETCA /N JaHHOE YMC/I0 PeLleHneM ypaBHEHNS (HEPaBEHCTBA);
e pewlaTb KBaJpaTHble ypaBHEHNA MO (HOpMysie KOPHEN KBafpaTHOIO YpaBHEHWS;
e 11300paxaTb PELUEHMS] HEPABEHCTB M UX CUCTEM Ha YMCIOBOW NPSMOIA.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:
e COCTaB/IITb N PeLlaTh SIMHeNHbIE YPaBHEHWSA MPW PeLLeHNN 3afaY, BO3HMKAIOLLMX
B APYrux y4yebHbIX npegmeTax.
PYHKLUUN
e HaxoauTb 3HaYeHVe PYHKLMKN MO 3a4aHHOMY 3HAYEHWIO apryMeHTa;
e HaxoAMTb 3HAYEHWEe aprymeHTa rno 3afaHHOMY 3HaYeHWO0 (PYHKLMN B HECNIOXHbIX
CUTYyauusXx;
e OMnpefensiTb MONOXEHNE TOUYKM MO ee KoOpAMHaTaM, KOOPAMHATbl TOYKM MO ee
MOJIOXKEHNIO Ha KOOPAMHATHOI NIOCKOCTK;
e M0 rpauKy HaxoAuTb 06/1aCTb ONpefeneHNs, MHOXECTBO 3HaYeHWin, Hynu
(DYHKUMM, NPOMEXYTKM 3HAKOMOCTOSAHCTBA, MPOMEXYTKM BO3pacTaHus W yObiBaHMS,
Hamb0/bLLee Y HaMMeHbLLEe 3HaYeHUst PYHKLM;
e CTPOUTb rpatimkK NMHENHON PYHKLMN;
e pOoBepsATb, SBNAETCA /M AaHHbIA rpagnk rpaimkoM 3afaHHON  (PYHKLUK
(nMHeHOR, KBaAPaTUYHOM, 06PaTHON NPONOPLMOHASIBHOCTH);
e OnpefensiTb NPUBVKEHHbIE 3HAYEHWSA KOOPAMHAT TOUKU nepeceyeHuns rpamkos
(hYHKUWIA;
e onepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMMW:  NOC/EA0BATENbHOCTD,
apugmeTnyecKas Nporpeccus, reoOMeTpuyecKas NPorpeccus;
e pewartb 3a4a4yM Ha MPOrpeccuMn, B KOTOPbIX OTBET MOXET ObITb MOyYeH
HenocpeLCTBEHHbIM NOACHETOM 6€3 NPUMeHEHUA (hopMyI.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:
e 1CMO0/b30BaTb rPatinKmN peasibHbIX MPOLECCOB U 3aBUCUMOCTEN ANs OnpeaeneHuns
NX CBONCTB (HanbonbLUNe N HAUMEHbLUME 3HAYEHUS, NMPOMEXYTKM BO3pacTaHus 1 yobiBaHUS,
06/1aCTV NOMOXKMUTENbHbIX Y OTPULATE/IbHBIX 3HAYEHWUI U T.M.);
e 1ICNO/b30BaTb CBOMCTBA /IMHENHOW (DYHKLIMM 1 ee rpadinK Npu peLleHnn 3agay m3
ApYyrnx y4ebHbIX NpeameToB.
CTaTucTuka v Teopusi BEPOATHOCTEN
e lIMeTb nMpeacTaB/ieHNe O CTATUCTUYECKMX XapaKTepucTuKax, BepOSTHOCTU
CMy4anHOro cobbITUS, KOMOMHATOPHBIX 3afavax;
e pewartb MpPOCTeWIMe KOMOMHATOPHble 33da4yn  MEeTOAOM  MpPSMOro W
OpraH1M30BaHHOIo nepebopa;
e NpeACTaBNsATb AaHHbIE B BUAE Tabniuu, gvarpamm, rpagmkos;
e yuTaTb MH(OPMaLMIO, NMPeACTaB/IEHHYIO B BUAe TabMLbl, Anarpammbl, rpaurka;
e OMnpefensiTb OCHOBHbIE CTATUCTUYECKME XapaKTEPUCTMUKM YMC/IOBbIX HAGOPOB;



e OLIEHMBATb BEPOATHOCTb COObITUS B MPOCTEMLLNX CNYyYasiX;
e VMeTb NPeACcTaB/eHNe 0 PO 3aKOHa B0NbLUNX YMCEN B MACCOBbIX AB/IEHUSIX.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e OLIEHMBATb KO/IMYECTBO BO3MOXHbIX BapvaHTOB METOZOM Nepebopa;

e VMeTb NpeACTaB/eHVMe O POSIN MPaKTUYECKN [OCTOBEPHbIX UM Ma/lOBEPOSTHbIX
Co06bITHIA;

e (CpaBHMBaTb OCHOBHble CTATUCTUYECKME XapaKTePUCTUKKM, MOJyYeHHble B
npouecce peLLeHns NPUKNaLHoOM 3agaduu, U3yHeHns peasibHoro ABEHNS;

e OLEHMBATb BEPOATHOCTb peasibHbIX COObITUA W ABMEHWA B  HECOXHbIX
CUTYaLUAX.

TeKkcToBble 3a4a4u

e PelaTb HECMIOXKHbIE CHOXKETHbIE 3aJa4n pasHblX TUMOB Ha BCe apuMETUYECKMe
[encTBnS;

e CTPOWUTb MoOfe/b Yycnosus 3agayv (B BuAe Tabnuubl, CXeMbl, PUCYHKa Wn
ypaBHeHUA), B KOTOPOM AaHbl 3HaYeHMst ABYX U3 TPeX B3aMMOCBSA3aHHbIX BEMIMUMH, C Lie/bio
MouCKa peLLleHns 3agaun;

e OCYLIEeCTBNATL CMOCOO MOMCKa PeLleHns 3afayn, B KOTOPOM PaccyKieHue
CTPOMTCA OT YC/IOBUSA K TPeOOBaHUIO UK OT TPeboBaHWS K YCI0BUIO;

e COCTaB/IATb NJIaH peLleHns 3ag4auun;

e BbIfeNIATb 3Tarbl PELUEHNS 3aJauu;

e VHTEPNPeTUPOBaTb BbIYUC/UTENbHbIE pe3ynbTaTbl B 3adade, MCCNeLoBaThb
NMoy4yeHHOe peLleHue 3aaauu;

e 3HaTb pa3/iMume CKOpPOCTe 0ObekTa B CTOAYEi BOAE, MPOTUB TeYeHWUs U Mo
TEYEHUIO PEKMU;

e peLLaTh 334a4M Ha HaX0XAeHWe YacTy YMCa U Y1ca no ero Yactu,

e pewartb 33da4M pasHbIX TUMNOB (Ha paboTy, Ha MOKYMKW, Ha [LBUXEHUE),
CBA3bIBAOLLMX TPU BEIMUMHDI, BbIAENATb 3TU BEIMUMHBI U OTHOLLEHUS MEXAY HAMMU,;

e HaxoA4WTb NPOLEHT OT YKCNa, YACNO NO NPOLEHTY OT HEro, HaxXoAMTb NPOLEHTHOE
CHVXXEHMe UM NPOLEHTHOE MOBbILLEHNE BE/IMYWHBI;

e peLlaTb HEC/IOXKHbIE /TIOrMYecKme 3a4a4m MeTOA0M PaCCYXKAEHWA.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e BbIBUraTb FMMNOTE3bl O BOSMOXHbIX MPefeSibHbIX 3HAYEHUAX UCKOMbIX B 3ajade

Be/IMUMH (fenatb NPUKUAKY).
"feomeTpuryeckune purypbi

e OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMYU rEOMETPUYECKUX (DUTYP;

e 1I3B/IEKaTb WHMOPMALMIO O TEOMETPUYECKMX (Urypax, NpPeAcTaBNeHHYH Ha
yepTeXxXax B AIBHOM BUJE;

e TNPUMEHATb [NA PeLleHns 3afady reoMeTpuyeckue (akTbl, eCciv YCNoBUS KX
NPUMeHeHNs 3aflaHbl B ABHOW (hOpME;

e pewatb 3aa4yM Ha HaxXOXKAeHWe reoMeTpUYECKUX BENMYMH MO 0b6pasuam uau
a/iIropuTMam.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e 1CMO0/b30BaTb CBOWCTBA FEOMETPUYECKUX (PUIYP ANA PeLleHns TUNOBbIX 3ajad,

BO3HMKAIOLLMX B CUTYaLMUAX NOBCEAHEBHOM XXN3HN, 331a4 NPaKTUYECKOro cofepyXaHus.
OTHoLLeHUA

e OnepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMWU: PaBEHCTBO (Uryp, paBHble
(Urypbl, paBeHCTBO TPEYrofibHUKOB, MapaseNlbHOCTb MNPAMbIX, MePreHANKYNAPHOCTb
NPAMBIX, YIbl MEXAY NPAMbIMK, NePreHAVKYNAP, HAKNOHHas, NPOeKLus.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e 1CMO0/b30BaTb OTHOLUEHWSI A1 PEeLUeHns MPOCTEeMWMX 3afay, BO3HMKalOLWWX B

peasibHOM XN3HWN.
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e BbINOMHATL U3MepeHVe [/IMH, PacCTOSHWIA, BeWYUH YINI0B, C MOMOLbHO
WNHCTPYMEHTOB /19 U3MEPEHWIA LJINH U YT O0B;

e NPUMeHATb opMy/bl MepuMeTpa, naowaam n obbema, MaoLaau NnoBepxHOCTU
OTAENbHbIX MHOFOrpaHHMKOB NPW BbIYUC/IEHWSAX, KOTAa BCE AaHHbIe MMEIOTCS B YCI0BUU;

e NpUMeHsATb Teopemy [udaropa, 6a3oBble TPUTOHOMETPUYECKME COOTHOLLEHMS
A1 BbIYUCNEHUA 4/INH, PACCTOAHUIA, Nowageit B MPOCTENLLMX ClyyasX.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e BbIUMCNATb PaCCTOSAHWUSA Ha MECTHOCTU B CTaHAAPTHbIX CUTyaumsx, naowann B
NPOCTEALIMX CNy4yasX, NPUMEHATb POPMY/ibl B MPOCTEALINX CUTYauMsiX B MOBCEAHEBHOM
XKU3HW.

["eomeTpuYeckme NocTpoeHUs

e 306paxaTb TMUMNOBbIE NIOCKME (PUTYpbl N (UTypbl B MPOCTPAHCTBE OT PYKU U C
MOMOLLbFO UHCTPYMEHTOB.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYrnx NpeaMeToB:

e BbIMOJIHATb MPOCTEMLLNE MOCTPOEHMSI HA MECTHOCTU, HEOBXOAUMbIE B peasibHOM
XKU3HW.

MeomeTpuyecKkme npeobpasoBaHms

e CTpoutb Urypy, CUMMETPUYHYHO JaHHOWN PUrype OTHOCUTE/IbHO OCU U TOYUKM.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e pacno3HaBaTb ABVXeHMe 00bEKTOB B OKpYXXatoLLeM MUPE;

e pacno3HaBaTb CUMMETPUYHbIE (PUTYPbI B OKPYXKALOLLIEM MUpE.
BeKTOpb! 1 KOOPAMHATbI Ha NI0CKOCTH

e OnepupoBaTb Ha 06a30BOM YPOBHE MMOHATUSMU BEKTOP, CyMMa BEKTOPOB,
NPOM3BeAeHNe BEKTOPA Ha YMC/0,KOOPAMHATLI Ha NIOCKOCTMY;

e OnpefensiTb NPUONMXKEHHO KOOPAMHATbl TOYKM MO €e M300PaKEHUI0 Ha
KOOPAWHATHOM NIOCKOCTW.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e 1CMO/b30BaTb BEKTOPbl N8 PeLleHns MNPOCTeMLMX 3aday Ha ornpegeneHue

CKOPOCTW OTHOCUTE/IBHOTO [BVXXEHUS.
VicTopusa maTemaTnKu

e OnucbiBaTb OTAE/bHbIE BblAAOLWMECS pe3y/bTaTbl, NOMYyYeHHbIE B X0/ Pa3BUTUA
MaTemMaTUKN Kak HayKu;

e 3HaTb MpUMeEPbl MaTeMaTUYeCKMX OTKPbITUM U WX aBTOpPOB, B CBSA3N C
OTEYECTBEHHOMN ¥ BCEMUPHOW UCTOPUEN;

e MOHUMaTb PO/ib MaTEMATUK/ B pa3BuTum Poccum.

MeToabl MaTeMaTUKu

e BblbupaTb NOAXOAAWMIA M3YUYEHHbI METOA [ANS PelleHust M3YYeHHbIX TWMNOB
maTemaTuU4ecKmnx 3agay;

e [lpMBOAUTL MpPUMEPbl MaTeMaTUYeCKMX 3aKOHOMEPHOCTEA B  OKPY>KatOLLEN
[eCTBUTENIbHOCTU M NPOU3BEAEHNAX UCKYCCTBA.

BbINYCKHUK MONYyYMT BO3MOXHOCTb HayunTbCcsl B 7-9 Knaccax [ans ob6ecrneyeHus
BO3MOXXHOCTM YCMELLUHOro NPOAO/MKEHNA 06pa3oBaHMs Ha 6a30BOM W Yrny6/1eHHOM
YPOBHSX
AnemMeHTbl TEOPUX MHOXECTB N MaTeMaTMUYECKOM /TOTNKN
. OnepupoBaTb MNOHATUSMI: ONpefeneHue, TeopeMa, akcMoma,
MHO>KECTBO, XapaKTepuCTUKM MHOXKEeCTBa, 31eMeHT MHOXKeCcTBa, NyCcTOe,
KOHEYHOEe M OECKOHEYHOe MHOXKECTBO, MNOAMHO>KECTBO, MNPUHAANEXKHOCTb,
BK/MKOUEHE, paBeHCTBO MHOXKECTB;



. n306pa>kaTb MHOXKECTBA U OTHOLLUEHNE MHOXKECTB C MOMOLLbIO
Kpyros dmnnepa;

. onpefenaTb  MNPUHALNEXKHOCTb  3/IeMEHTa  MHO>KeCTBY,
06beMHEHUNIO 1 NEPECEYEHNIO MHOXKECTB;

. 3aflaBaTb MHOXXECTBO C MOMOLLbIO MEPEYUCTEHNS 3/1EMEHT OB,
CNOBECHOIO OMNUCAHNS;

. onepuvpoBaTb MOHATUAMMW:  BbICKa3blBaHWe, WCTUHHOCTbL U
NIOXKHOCTb  BbICKA3blBaHUsA, OTpPULAHWE  BbICKa3blBaHUW, ornepauun  Hapg
BbICKa3bIBAHUSMW: W, UK, HE, YCNOBHbIE BbICKa3bIBaHUSA (MMMNKALMK);

. CTPOUTb BbICKa3blBaHWSA, OTPULLAHNA BbICKA3bIBaHWIA.

B noBcegHEBHOM XXM3HW 1 MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e CTPOUTb LENOYKN YMO3aK/HOUEHUIN HA OCHOBE WCMOMb30BaHUSA NMPaBW NOTUKU;

e 1CMNOMb30BaTb MHOXKECTBa, oOrnepauun C MHOXKecTBaMu, WX rpaduyeckoe
npeAcTasNeHre 415 OnMcaHns peasibHbIX NPOLECCOB W ABMEHWIA.

Uucna

e OnepupoBaTb MOHATUAMWU: MHOXKECTBO HATYpPa/bHbIX YWCEN, MHO>KECTBO
LenbIX 4ucen, MHOXKECTBO PauUMOHa/IbHbIX YWCe/, MppauyoHasbHOE YWCIO, KBafpaTHbIi
KOpeHb, MHOXKECTBO [JeACTBUTENbHbIX YUCEN, TreoMeTpuyeckas WHTepnpeTauus
HaTYypa/bHbIX, LeNbIX, PaLMOHa/bHBIX, AeNCTBATENbHbIX YUCEN,

e [OHUMATb M 0OBACHATb CMbIC/ MO3ULMOHHON 3anMncn HATYPaIbHOr0 YNACNA,;

e BbLIMNOMHATbL BbIYACNEHWS, B TOM uuCle C  MCNOMb30BaHWEM  MPUEMOB
pauyoHa/IbHbIX BbIYUCEHNIA;

BbIMOMHATb OKPYI/IeHNe paunoHa/IbHbIX YUCEN C 38aHHON TOUYHOCTbIO;

CpaBHMBATb pauMOHa/IbHble U MppaLMoHabHbIe YNCNa,;

NpeAcTasNaATb pauMoHabHOe YAC/O B BUAE JeCATUYHON Apobu

ynopsAounBaThb Yncna, 3anucaHHble B BUAe 00bIKHOBEHHON W AeCATUYHON Apobu;
e HaxoanTb HO/ 1 HOK uucen n ncnonb3oBaThb UX NPU PeLLEHNA 3aau.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e [PUMEHATb Npasuia NPUGINIKEHHbIX BbIMUCIEHWIA NPU PELUEHNN MPaKTUYeCKnX
3a/lay 1 peLleHnn 3atay gpyrux y4ebHbIxX NnpeameTOoB;

e BbINOMHATbL CPaBHEHWE Pe3yNbTaTOB BbIYUCIEHUA NPU PELLUEHUN NPaKTUYECKMX
3afiay, B TOM ymncnie NpUeNMKeHHbIX BbIYMCIEHN;

e COCTaBNATb W OLUEHMBATb YNC/OBbLIE BbIPAXKEHUS MPU PELUEHNN MPaKTUYECKMX
3aflay 1 3aay u3 Apyrux yuyebHbIx npeamMeToB;

e 3anucbiBaTb W OKPYrNATb YMUCNOBblE 3HAYEHUS pealibHbIX  BEMNYMH  C
CMO/b30BaHNEM Pa3HbIX CUCTEM U3MEPEHMS.

ToXaecTBeHHbIe Npeobpa3oBaHms

e OnepupoBaTb MOHATUAMM CTENEHN C HaTypabHbIM MoKazaTeNneM, CTeNeHn ¢
LenbiM OTpULaTeNbHbIM NoKasaTeNeMm;

e BbINOMHATbL NPeobpasoBaHNs Le/bIX BbIPa>XKEeHUA: AeNCTBUS C OAHOYNeHaMU
(cno>keHue, BblUMTaHWE, YMHOXKEHWE), AeACTBUA C MHOrOUIeHaMm (CNOXKeHWe, BblUUTaHue,
YMHO>KEHVE);

e BbINOMHATbL Pa3NO>KEHNE MHOMOYIEHOB Ha MHOXKWTEM OAHWM M3 CrnocobOoB:
BbIHECEHWE 3a CKOOKY, IpynnupoBKa, 1CNo/b30BaHmne hopMyn COKPALLEHHOTO YMHOXKEHMS;

e BblAeNATb KBaApaT CYyMMbl U Pa3HOCTU OHOU/IEHOB;

e packnafblBaTb HA MHOXKWUTENN KBaPaTHbIA TPeXU/eH;

e BbINOMHATbL MNpPeobpazoBaHNA BblPa>KEHWI, cofep>Kaliyx CTeneHn C LebIMu
oTpuuaTeNbHbIMU MOKazaTeNsaMW, NepexoauTb OT 3anucu B BUAE CTEMEHW C LenbiM
0TpuuaTeNbHbIM MOKa3aTeNeM K 3anucu B Buie 4pobu;

e BbINOMHATbL MpPeobpasoBaHnst APOOHO-paLMOHAIbHBIX BbIPaXKEHUIA: COKpaLleHue
Apobei, npueeaeHne anrebpamyeckux [Apo6ert K 06LIEMY 3HAMEHATENH, CNOXKEHME,



YMHO>KEHWE, [eNeHne anrebpavyecknx Opobel, BO3BeAeHWEe anrebpanyeckoir apobu B
HaTYpPa/IbHYIO W Lenyto 0TpuLaTebHyH CTENeHsb;

e BbINOMHATb NPeobpasoBaHNs BbIpa>KeHWI, Coaep>Kalyx KeagpaTHbIE KOPHW;

e BblAENATb KBagpaT CyMMbl WAM PasHOCTU [BYYleHa B  Bblpa>KeHUsX,
coep>Kalmx KBaapaTHbIe KOPHU;

e BbINOMHATb NPeobpasoBaHNs Bbipa>KeHWn, CoAep>KaLlyx Mogyb.

B noBcegHEBHOM XXM3HU U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e BbINOMHATbL MpeobpasoBaHns U [EACTBMA C yuCNaMK, 3anucaHHbIMU B
CTaHAapTHOM BUAE;

e BbINO/HATH NPeobpa3oBaHMs anredpanyecknx Bblpa>KeHUA NP PELLeHnn 3aaaq
APYrux y4ebHbIX NpegmMeTOB.

YpaBHEHNA N HEPaBEHCTBA

e OnepupoBaTb MOHATUSMU: YypaBHEHUE, HEPABEHCTBO, KOPEHb YpaBHEHWS,
pelleHne HepaBeHCTBA, PaBHOCWMbHbIE YPaBHEHWS, 061acTb OMpefeNneHns ypaBHEHUA
(HepaBeHCTBa, CUCTEMbI YPaBHEHWIA U HEPABEHCTB);

e pewaTb /IMHENHbIE YPaBHEHUA U YPaBHEHWS, CBOANUMbBIE K IMHENHBIM C MOMOLLbHO
TOXXJeCTBEHHbIX NPeobpasoBaHuii;

e pewaTb KBafpaTHble YPaBHEHWUS U YpaBHEHUS, CBOAVMbIE K KBaJpaTHbIM C
MOMOLLbH0 TOXKAECTBEHHbIX NPe0bpasoBaHuii;

e pewaTb APO6HO-NMHENHbIE YPaBHEHUS;

e pewaTb MPOCTEAlWMe MppaLMOHaibHblE YpaBHeHWs  Buaa f(x)=a,
JT)=ya ()

e pewaTb ypaBHeHUs BMAa x'=a;

e pewaTb YpaBHEHWS CMOCOOOM pPas3NOXKEHUS Ha MHOXKUTEM W  3aMeHbl
nepeMeHHOM;

e 1CMNONb30BaTb METO/L MHTEPBANIOB A1 PELLEHUSA LeNbIX U APO6HO-paLMoHa/IbHbIX
HEpaBeHCTB;

e pewaTb INHENHbIE YPaBHEHUSA 1 HEPABEHCTBA C NapaMeTpamu;

e pewaTb HECNOXKHble KBaApPaTHbIE YPaBHEHUS C NapaMeTPoM;

e pewaTb HECNOXKHbIE CUCTEMbI IMHENHLIX YPaBHEHUI C NapaMeTpamu;

e pewaTb HECNOXKHbIE YPaBHEHNS B LIENbIX YMC/aX.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYrnx NpeaMeToB:

e COCTaBNATb U pewaTb IMHENHbIE Y KBAAPATHbIE YPABHEHUS, YPABHEHNS, K HUAM
CBOASALLMECS, CUCTEMbI JIMHEMHbIX YPaBHEHWU, HEPaBEHCTB MNPU PeLleHun 3afdad apyrux
y4eb6HbIX NpeAMeTO0B;

e BbINOMHATbL OLEHKY MNpaBhonojobms pesynbTaToB, NONyYaemblX MPY pPeLleHnm
JMHENHbIX N KBaApaTHbIX YPaBHEHUA W CUCTEM JIMHEWHbIX YPaBHEHUA W HepaBeHCTB npu
peLLeHnn 3aaa4 Apyrmx yuyebHbIx npeameToB;

e Bbl6MPaTb COOTBETCTBYIOLIME YPABHEHNS,, HEPABEHCTBA UMM UX CUCTEMbI A/1s
COCTaBNeHNA MaTeMaTUYeCKOW MOJeNn 3afaHHON peanbHOW CUTyauun Uan NpUKnagHoi
3afauu;

e YMeTb MHTEPNPeTUPOBATb NOMYYEHHbLIN NPY PELLEHNN YPaBHEHUS, HEpABEHCTBA
UMK CUCTEMbI pesyNbTaT B KOHTEKCTE 3aflaHHOW peasbHOW CUTyauun uanm npukKnasHoi
3afaun.

PYHKLUUN

e OnepupoBaTb MOHATUAMU: (PYHKLUMOHANIbHAA 3aBUCUMOCTb, (DYHKUMA, rpaduk
(OYHKUMK, Ccrnocobbl 3agaHus  (OYHKUMKM, apryMeHT W 3HaueHue (oyHKuMKM, 061acThb
onpefeneHnss W MHOXKECTBO  3HAYeHUn  (OYHKUMW, HYIM  (DYHKUMK, NPOMEXKYTKM
3HAKOMOCTOAHCTBA, MOHOTOHHOCTb (PYHKLMKN, Y€ THOCTbB/HEYE THOCTb (PYHKLMK;




e CTPOMTb rpaukn  NMHENHOW,  KBAJPATWUYHON  (OyHKUWA,  0bpaTHON
b,y=\/_ay=i/—uy:|X|;

e Ha npuMepe KBagpaTWUYHON (DYHKLMKM, UCMONb30BaTh NpeobpasoBaHus rpaduka
yHKUnmM y=Ff(X) A7 NOCTPOEHNS FPAGUKOB (OYHKUNIA y = af (kx +b)+c ;

e COCTaBNATb ypaBHeHWs NPSMONA MO 3aJaHHbIM YCNIOBUAM: NPOXOAALLEN Yepes [se
TOYKM C 33flaHHbIMK KOOpAMHaTamu, NPOXOAALe Yepe3 AaHHY TOUKY W napaniefibHon
[aHHOI NpsMoit;

e 1CCnefoBaTh (YHKUMIO MO ee rpadinky;

e HaxoAMTb MHOXKECTBO 3HAYEHWW, HyIM, MNPOMEXKYTKM 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTW KBaJpaTUYHON (PYHKLMN;

e 0MNepupoBaTh MOHATNAMMN: nocnefoBaTeNbHOCTb, apumeTUrYeckas
Nporpeccusi, reomeTpUYecKas Nporpeccus;

e pewaTb 3aaun Ha apuPMeTUYECKYIO 1 TEOMET PUYECKYHO MPOTPECCHIO.

B noBcegHEBHOM XXM3HW 1 MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e WIMNIOCTPUPOBATDL C NOMOLLbIO rpatmka peabHyto 3aBUCMMOCTb UK NPOLECC Mo
NX XapakTepucTukam;

e 1CNONb30BaTb CBOWCTBA U rpadink KeaapaTWUYHOW PYHKUMM NPU peLleHnn 3aaa4
U3 Apyrux y4ebHbIX NpeaMeTOB.

TeKkcToBble 3a4a4u

e PewaTb MPOCTble W CNOXKHble 33Jayn pasHbIX TUMNOB, a TakxKe 3ajaqun
MOBbILUEHHON TPYAHOCTY;

e 1CMNONb30BaTb pasHble KpaTKMe 3anncy Kak MOLEeNM TeKCTOB CMOXKHbIX 3ajad
AN9 NOCTPOEHUS NMOWCKOBOIN CXEMbI U PeLLeHns 3ajay;

e pasmMyaTb MOLeNb TeKCTa W MOAEeNb pelleHns 3afayn, KOHCTPyupoBaTb K
OJHON MOZeNn peLLeHnst HECNOXKHOM 3aa4un pasHble MOAENM TeKCTa 3ajauum;

e 3HaTb W NPUMeHATb 06a cnocoba noucka peweHns 3agad (0T TpeboBaHUA K
YCNOBWIO 1 OT YCNOBMSA K TPeboBaHuo);

e MOJEMPOBaTb PacCy>KAeHWst NPU MOUCKe pelleHns 3agady C MoMOLbio rpad-
CXEMb;

e BbIAENATb 3Tanbl PeLleHns 3a4a4mn 1 Cogep KaHne Ka>Koro aTana;

e YMeTb BblOMpaTb ONTUMa/bHbIA METO/ PeLUeHns 3afayv 1 0CO3HaBaTb BblIOOP
MeTOfa, paccMaTpuBaTb pas/inyHble METO/bl, HAXOAUTb pasHble PeLUeHns 3afayun, eciu
BO3MO>KHO;

e aHaM3MpoBaTb 3aTPYAHEHUSA NPU PeLLeHUN 3aauy;

e BbINOMHATH pasnnyHble npeobpa3zoBaHus MPeaIo>KEeHHOM 3afauu,
KOHCTPYVMpOBaTb HOBble 3aa4v U3 JaHHOI, B TOM YnC/e 06paTHbIE;

e VHTEPNPeTUPOBaTb BbIYACNNTENbHbIE pe3yibTaTbl B 3afjaye, UCCNefoBaThb
Mo/y4yeHHOe peLLeHne 3aaun;

e aHa/M3MPOBaTb BCEBO3MOXKHblE CUTYyauuu B3aWMHOIO PacroNoXKeHUs [ABYX
006BEKTOB 1 U3MEHEHWE VX XapaKTEepUCTUK NPU COBMECTHOM [BU>KeHUN (CKOPOCTb, BPEMS,
pacCTOsSHME) MPU PeLUeHUN 3afay Ha ABU>KEHME [BYX OObEKTOB Kak B O4HOM, TakK U B
NPOTMBOMNONOXKHbIX HANPaBEHNSIX;

e 1CCNefoBaTh BCEBO3MOXKHbIE CUTYyaLUMW MpW pelleHnn 3aday Ha ABU>KEHME Mo
peke, pacCMaTpMBaTb pasHble CUCTEMbI OTCUETA,;

e pewaTb pa3HoobpasHble 3aa4mn «Ha YacTu»,

e pewaTb X 060CHOBbIBATb CBOE pelleHVe 3agady (BblAensiTb MaTeMaTUYecKyto
OCHOBY) Ha HaxO>K[eHWe 4acTW Yucna U 4ucna no ero YacTy Ha OCHOBE KOHKPETHOrO
CMbICna fpobu;

NPONOPLMOHANBHOCT W, PYHKLUMN BUAA: y = a + k
X +



e 0CO3HaBaTb W 0OBACHATbL MAEHTUYHOCTb 3a4a4y pasHbIX TUIMOB, CBA3bIBAIOLLMX
TPU BeMMUMHbI (Ha paboTy, Ha MOKYMKW, Ha [ABUDKEHWE), BbIAENATb 3TW BEIUYUHbI W
OTHOWEHNA Me>XKAY HUMK, MNPUMEHATb WX MPU  pelleHun 3ajad, KOHCTPYMpoBaTb
CO6CTBEHHbIE 33Ja4 yKazaHHbIX TWMOB;

e BNafeTb OCHOBHbIMM MeTOLaMU peLleHns 3afady Ha CMecu, Crniasbl,
KOHLEH T pauuu;

e pewaTb 33jayn Ha MNPOUEHTbl, B TOM YUCNE, CIOXKHble TMPOLEHTHI C
060CHOBaHMEM, UCMO/Nb3YS Pa3Hble CNOCOObI;

e pewaTb /OrMYECKMe 3afayn pasHbIMM crnocobamu, B TOM u4ucne, C ABYMSA
6nokamun n ¢ Tpems 610KaMy AaHHbIX C MOMOLLbI Tabnuu;

e pewaTb 3aja4n Mo KOMOMHATOPWKE M Teopun BEPOSATHOCTEN Ha OCHOBE
MCMO/b30BaHNA U3YUYEHHbIX METOA0B M 060CHOBbLIBATb PELLEHNE;

e pewaTb HECNOXKHbIE 3aa4n N0 MaTeMaTUYECKO CTaTUCTUKE;

e 0BlafeTb  OCHOBHbIMA  MeTOLaMU  pelleHWss  CIOXKETHbIX  3ajad:
apudMeTNYECKUiA, anrebpanyeckuii, nepebop BapraHTOB, reOMeTPUYECKMIA, rpapUUecKuii,
MPUMEHATb UX B HOBbIX MO CPABHEHMIO C M3YUYEHHBIMU CUTYyaLMAX.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e BbIAENATb NPU PelleHnn 3afady XxapakTepucTUKN paccMaTpuBaeMol B 3ajave
cTyauun, OT/MYHble OT peasbHblX (Te, OT KOTOPbIX abcTparmpoBasnCh),
KOHCTPYMpOBaTb HOBble CUTYyaUuUn C Y4eTOM 3TUX XapaKTepUCTUK, B YaCTHOCTM, Npu
peLleHnn 3a4a4 Ha KOHLEeHT pauym, Y4 ThiBaTb NIOTHOCTb BELEeCTBa,;

e pewaTb W KOHCTPYMpPOBaTb 334aysM Ha OCHOBE PacCMOTPEHUS peasbHbIX
CUTYyauuii, B KOTOPbIX He TPebyeTCA TOYHbIN BbIYACANTENbHBIA Pe3yibTaT;

e pewaTb 3ajaynM Ha [BM>KEHWe MO0 peke, paccmaTpuBas pasHble CUCTEMbI
oTcyeTa.

CTaTucTuka v Teopusi BEPOATHOCTEN

e OnepupoBaTb MOHATUAMMU: CTONOYATbIE UM KPYrosble Avarpammbl, Tabmmupl
[a@HHbIX, CpefHee apuPMeTUYeCKoe, MeauaHa, Haumbonbllee W HaMMeHbluee 3HauveHust
BbIOOPKM, pas3Max BbIGOPKM, [AUCNEPCUA U CTaH4apTHOe OTK/IOHEHWe, ClyvanHas
N3MEHUYMBOCTb;

e U3BMEKATb MHOPMaUMo, NpefcTaBleHHYlD B Tabmmuyax, Ha guarpamma,
rpagukax;

e COCTaBNATb Tabiuubl, CTPOMTb AnarpaMmbl 1 rpadouKn Ha OCHOBE aHHbIX;

e 0MNepupoBaTb MOHATUAMM: (DaKTOpuan u4ucna, NepecTaHOBKM M COYeTaHus,
TpeyronbHuK MNMackang,

e MPUMEHATb NPaBUI0 NPOM3BELEHNS NPY PELLEHNN KOMOUHA T OPHbIX 3a4ay;

e 0OMNepupoBaTb MOHATUSAMU: CyvyalHbIA ONbIT, CAyYyailHbld BbIOOP, WUCMbITaHWE,
aNeMeHTapHoe cyyaiHoe cobbiTue (MCXOA), Knaccuyeckoe onpefeneHve BepoSTHOCTM
CNyYariHoro cobbI TS, onepauumn Hag cnyyaHbIMK COBbITUAMY;

e NpeACcTaBATb MHPOPMALMIO C MOMOLLbIO KPYroB Jiinepa;

e pewaTb 3afays Ha BbIYUCNEHME BEPOATHOCTM C MOACYETOM KONNYecTBa
BapuaHTOB C NMOMOLLbH KOMOUHAT OPUKN.

B noBcegHEBHOM XXM3HW 1 MPU U3yYeHUU ApYTrnx NpeaMeToB:

e U3BMEKATb, WHTEPNPeTUpPoBaTb U  npeobpasosBbiBaTb  WMHOpPMayuto,
npeAcTasNeHHylo B Tabnuuax, Ha AguarpaMmMax, rpadukax, oTpa>Karllyl CBOWCTBa U
XapakTepuCTUKN peasibHbIX NPOLECCOB U ABNEHU;

e OnpefensaTb CTaTUCTUYECKMEe XapaKTepuCTWKM BbIOOPOK No Tabmmuam,
AvarpaMmmMam, rpadmkam, BbINONHATb CPaBHEHWE B 3aBUCMMOCT M OT LN PeLLeHns 3ataqn;

e OLEHMBATb BEPOSATHOCTb peasbHbIX COObITUI U ABNEHUIA.

"feomeTpuryeckune purypbi
e OnepupoBaTb MNOHATUAMU reOMETPUUECKUX COUTYp;



e U3BMEKATb, WHTEPNpPeTUpoBaTb W Npeobpas3oBbiBaThb MHOPMaUMIO O
reomMeTPUYECKMX purypax, NpeAcTaBNeHHYH0 Ha YepTedKax;
e T[PUMEHATb TreoMeTpuueckne (hakTbl A8 pelleHnst 3afady, B TOM uuCre,
npeanonararoLLmx HeCKO/bKO LIaroB peLleHns;
e (hbopmynMpoBaTb B MPOCTENLLMX CyYasx CBOMCTBA U NPU3HAKK uryp;
e [10Ka3blBaTb reOMeTPUYECKME YTBEPIKAEHNS;
e BNafleTb CTaH4APTHON Knaccuukaumein nnockux uryp (TPeyroNbHUKOB K
4e T bIPEXYTO/IbHNKOB).
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:
e 1CMNONMb30BaTb CBOMCTBA TrEOMETPUYECKUX Uryp AN pewleHns  3ajad
NPaKTWUYeCcKOro xapakTepa v 3aga4 U3 CMeXXHbIX AUCLMUMINH.
OTHoLLEeHUSA
e OnepupoBaTb MNOHATUAMU: PABEHCTBO QUryp, paBHble (Urypbl, PaBeHCTBO
TPeyronbHUKOB, MapanieflbHoCTb MPAMbIX, NEePneHAUKYNSPHOCTb NPAMbIX, YIbl MeXKay
npsAMbIMKY, NePrneHAVKYNAp, HakNOHHasA, Mpoekuus, nogobue duryp, nNogobHble urypsl,
NoJ06HbIE TPEYrobHUKY;
e [pUMeHATb TeopeMy daneca U TeopeMy O MPONOPUMOHANbHBIX OTpPe3Kax npu
peLleHnmn 3aaay;
e XapaKkTepu3oBaTb B3aMMHOE PaCMoNOXKEHVE MNPAMOA U OKPY>KHOCTU, [ABYX
OKPY>KHOCTEN.
B noBcegHEBHOM XM3HU U MPU U3yYeHUU ApYTrnxX NpeaMeToB:
e 1CMNONb30BaTb OTHOLEHNA [N PeLleHns 3ajad, BO3HMKAKOWMX B peasibHOM
YKU3HMU.
13mMepeHunst 1 BblUMC/IEHUSA
e OnepupoBaTb MpeAcTaBNeHUIMN O A/IMHe, naowaan, o6beme Kak BesMYMHamm.
MpumeHsTb Teopemy [Mucparopa, opmynbl  naowagn, obbema npu  peLueHun
MHOroLIaroBbIX 3afiady, B KOTOPbIX He BCe AaHHble MNpefcTaBleHbl fBHO, a TpebylT
BbIYVCNEHWIA, OnepupoBaTb 60Mee LUMPOKAM KOIMYECTBOM (HOPMYN ANWHbI, NOLLAAMN,
06beMa, BbIYMCISATb  XapaKTepUCTUKM  KOMOMHauuin  duryp  (OKpy>KHOCTEd 1
MHOrOYrofibHUKOB) ~ BbIMACNATbL  PacCTOsHMA  MedKAy  durypamu,  NpPUMEHSTb
TPUrOHOMETPUYECKMe (POPMYNbl ANS BbIYUC/IEHWUA B 60Nee CNOXKHBIX Cyvasx, NPOBOAUTb
BbIYMCNEHNSI HA OCHOBE PaBHOBENIMKOCTU U PaBHOCOC T aBNEHHOCTW;
e POBOAWTb NPOCTbIE BbIYNC/EHNS HA 0OBbEMHbIX Tenax;
e (bopmynMpoBaTb 3a4aunM Ha BblYUCNEHWE [WH, nnowaseid 1 06beMOB U pewaTb
WX,
B noBcegHEBHOM XXM3HW 1 MPU U3yYeHUU ApYrnx NpeaMeToB:
e [POBOAWTb BbIYNCIEHUA HA MECTHOCTU;
e [PUMEHATb (YOPMY/ibl MPU BbIYUCIEHUSX B CMEXKHBIX Y4eOHbIX npeameTax, B
OKpY>KaloLLEN AeiCTBATENBHOCTM.
["'eomeTpuYeckme NocTpPoeHUs
e l306pa>kaTb reomMeTpuyeckme Urypbl Mo TEKCTOBOMY W CMMBO/IbHOMY
OnncaHuio;
e CBOGOAHO OMEPMPOBATb YEPTEXKHbIMIU MHCTPYMEHTAMU B HECTIOXKHbIX Cyyasix,
e BbINOMHATbL MOCTPOEHUA TPEYrobHUKOB, MPUMEHATb OT/eNbHble MeTOofbl
MOCTPOEHWUA UMPKYIEM W JIMHEAKON W MPOBOAWTHL MNPOCTENWMNe MuCCnefoBaHus 4ucna
peLLeHuin;
e uM306pa>kaTb TWUNOBblE MNOCKME CUrypbl U OOBLEMHbIE Tena C MOMOLLbHO
MPOCTENLINX KOMMNbIOTEPHbIX MHCTPYMEHTOB.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:
e BbINOMHATb NPOCTENLIME NOCTPOEHNS HA MECTHOCTW, HEOOXOA4MMbIE B PeasibHOM
YKU3HU;



e OLEHMBATb pasmepbl peasibHblX 06HEKTOB OKPY>KatoLLEero Mupa.
Mpeobpa3oBaHus
e OnepupoBaTb MOHATMEM [ABMIKEHWUS W npeobpasoBaHust Mogobus, BnafeTb
npMemMamy NOCTPOEHUS (Uryp C UCMOMb30BAHWEM [BV>KEHUI M NpeobpasoBaHuii nogooms,
MPUMEHATb NONYYEHHbIE 3HAHWSA U OMNbIT MOCTPOEHUI B CMEXKHBIX NpeAMeTax U B peasibHbIX
CUTYyaumMax OKpY>KatoLLero Mmpa;
e CTpPOUTL ourypy, Nofo6GHYIO AaHHON, NONb30BAaTbLCA CBOWCTBaMK Nogo6usa ans
060CHOBaHWSA CBOWCTB (huryp;
e [PUMEHATb CBOMCTBA [ABUXKEHWIA AN MPOBEAEHMS NPOCTEnX 060CHOBaHMIM
CBOWCTB huryp.
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:
e [PUMEHATb CBOMCTBA [ABVXKEHWA U NPUMEHATbH MoA06Me NS NOCTPOEHWA U
BbIYMCIEHWIA.
BeKTOpb! 1 KOOPANHATbI Ha NI0CKOCTH
e OnepupoBaTb MNOHATUAMM BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, NPOU3BEAEHNE
BEKTOpA Ha 4WUCNO, Yron Me>KAy BeKTOopamu, CKalsipHOe MpPOu3BELEHNE BEKTOPOB,
KOOPAMHAT bl HA NIOCKOCTU, KOOPANHAT bl BEKTOPA;
e BbINOMHATbL AENCTBUA HaL BeKTOopaMu (CNO>KEHWe, BblYMTaHne, yMHOXKEHNE Ha
YKCNO), BLIYUCNATDL CKaNAPHOE NPOM3BefeHNe, ONpeaensiTb B MPOCTEAWNX Cayyasx yron
Me>KJy BEKTOpamu, BbINOMHATbL pas3/odXKeHWe BeKTOpa Ha COCTaBnslLlme, NpPUMeHSTb
MoJlyYyeHHble 3HaHWSA B (PU3MKe, NOMb30BATHCA (DOPMY/ION BbIYUCIEHUA PACCTOSHUA MEXKAY
TOYKamMn N0 M3BECTHbLIM KOOpAMHATaM, WUCMOAb30BaTb YPaBHEHWUs (hUryp NS peLueHus
3afav;
e [PUMEHATb BEKTOPbl U KOOPAMHATHI A8 PELUEHUS reoOMeTpPUYecKux 3agad Ha
BbIYVCNEHWE [/INH, YITIOB.
B noBcegHEBHOM XXM3HW 1 MPU U3yYeHUU ApYrnx NpeaMeToB:
e 1CNONb30BaTb NOHATUSA BEKTOPOB N KOOPAMHAT [N1S peLleHns 3aga4 no qusnke,
reorpacuu n apyrum y4ebHbIM npegMeTam.
VicTopua maTemaTnKm
e XapakTepu3oBaTb BKIa[  BblJalOWMXCs MaTemMaTWKOB B pasBuTHe
MaTEMATUKN U MHBIX HAY4YHbIX 06nacTe;
e [OHMMATb PO/ib MaTEMATWKMA B passuTuu Poccum.
MeToabl MaTeMaTUKu
e lcnonb3yst M3yyeHHble MeTOfbl, MPOBOAUTbL [0Ka3aTeNbCTBO, BbINOMHATH
ONPOBEP>KEHME;
e BblOMPaTb  W3yYyeHHble MeTOoAbl W  UX  KOMOMHAuMM s peLueHus
MaTemMaTUWYecKnx 3ajauy;
e 1CMNONb30BaTb MaTeMaTWUYeCKue 3HaHWSA [N ONUCaHWS 3aKOHOMEPHOCTEN B
OKpY>KatoLLein AeNCTBATENLHOCTU U NPOU3BELEHNSAX UCKYCCTBA;
e [pPUMEHATb  NPOCTelMe nporpaMMHble  CpeacTBa U 3NEKTPOHHO-
KOMMYHWKALMOHHbIE CUCTEMbI NPY PELLEHUN MaTeMaTUYeCKuX 3aaau.
BbINYCKHUK MONYYUT BO3MOXHOCTb HayunmTbCcd B 7-9 Knaccax pfn1s  YCMEeLHOoro
NPoAoc/HKEHMSI 06pa3oBaHuMs Ha Yr/1y6/1eHHOM YPOBHE
ANeMeHTbI TEOPUN MHOXECTB 1 MaTeMaTUYeCKOM JIOTNKN
. CB060OAHO OrnepupoBaTb NOHATUSMW: MHOXECTBO, XapaKTepUCTUKM
MHOXXECTBa, 3/leMEHT MHOXECTBa, NyCTOe, KOHEYHOe N BECKOHEYHOE MHOXECTBO,
NMOAMHOXECTBO, MPUHALNEXHOCTb, BK/HOYEHWNE, PaBEHCTBO MHOXECTB, CMOCO6bI
3ajaHne MHOXeCTBa;
. 3ajaBaTb MHOXeCTBa pasHbIMK crocobamu;
. NMPOBEPATb  BbIMOJIHEHWE  XapaKTepUCTUYECKOro  CBOMCTBA
MHOXXECTBa;



. CBO6GOAHO OMepPUPOBaTb MOHATUAMM: BbICKa3blBaHWE, UCTUHHOCTD U
NOXHOCTb  BbICKa3blBaHWS, C/IOXKHble W MPOCTble BbICKa3blBaHUSA, OTpULLAHNE
BbICKa3blBaHWUIA; WCTUHHOCTb W JIOXKHOCTb YTBEPXKAEHUA W €ro OTpuuaHus,
ornepauuy Haf BbICKA3blBAHUAMMW: W, WW, HE,YC/IOBHble BbICKa3blBaHMS
(nmnnrkaymn);

. CTPOUTb BbICKa3blBaHWA C WCMO/b30BaHWEM 3aKOHOB asirebpol
BbICKa3bIBaHWI.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e CTPOUTb PacCyXXeHns Ha OCHOBe UCMO/Ib30BaHUA NPaBU/1 NIOTUKM;

e 1CMOMb30BaTb MHOXECTBa, OMepauuM C MHOXeCcTBamu, WX rpafuyeckoe
npeLcTaB/eHne 41 ONUCaHNA peasibHbIX NPOLLECCOB U ABNEHWIA, NPU PeLLeHnI 3afay ApYyrux
y4eOHbIX NpeAMeTOB.

Uucna

e CBOGOAHO oOnepupoBaTb  MOHATUSIMW:  HATypaJlbHOE  YUC/IO, MHOXECTBO
HaTypa/lbHbIX 4uCes, LEeN0e YMUCM0, MHOXECTBO LENbIX 4ucen, 06bIKHOBEHHas Apobb,
JecATUYHaa Apo6bb, CMeLaHHOe YMC/O, pauMoHaIbHOE YMCI0, MHOXKECTBO pPalMOHa/IbHbIX
yncen, MppaumoHanbHOe YMC0, KOPeHb CTEMeHu n, AeNCTBMTENbHOE 4YMC0, MHOXECTBO
[EeACTBUTENbHBIX — YMCeN, reOMeTpUYecKas MHTepnpeTaums  HaTypasibHbIX,  UenbIX,
paLVoHa/IbHbIX, JeACTBUTESIbHbIX YKCEST;

e TMOHUMATb W OOBACHATH pasHULYy MeXay MO3ULUOHHOA M HENO3ULMOHHOM
cUcTeMaMu 3anucy Yncer,

e MepeBoAMUTb YMCa U3 OLHON CUCTEMBI 3anMCK (CUCTEMbI CUUCNIEHNS) B APYTYHO;

e [0Ka3blBaTb W MUCMNOJIb30BaTb MPU3HaKK AennumocTn Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMbI ¥ NPOV3BEAEHMNS YNCEN NPW BbINOSHEHWW BbIYMCIEHWNIA U PELLEHUN 3ajau;

e BbIMOJIHATbL OKPYI/IEHMe PalMOHa/IbHbIX U MpPaLMOHa/bHbIX YMCeN C 3aaHHOM
TOYHOCTbIO;

e CpaBHMBaATb [eNCTBUTE/bHbIE YMC/A pasHbIMK Crocobamu;

e YNOpsA0YMBATbL YNC/A, 3anncaHHble B BUAE 0ObIKHOBEHHOW 1 AeCATUYHON Lpoou,
yncna, 3anucaHHble C MCMOJb30BaHMEM apUMETUYECKOTO KBAaAPaTHOrO0 KOPHS, KOpHei
cTeneHu 6osbLue 2;

e Haxogutb HOA n HOK umcen pasHbiMM cnocobamm M MCMOMb30BaTb UX MNpW
peLleHnn 3aau;

e BbIMOJIHATL  BbIYUC/EHUS W NPeobpasoBaHUs  BbIPKEHWA,  COAepXKaLmX
[eCTBUTENIbHbIE YMCNa, B TOM YMC/E KOPHU HAaTypasibHbIX CTEMEHEN.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e BbIMOJIHATb U OBBACHATb pPe3y/bTaTbl CPaBHEHWUA Pe3Yy/bTaTOB BbIYMC/IEHWIA NpU
PEeLUeHNM MPaKTUYECKUX 33dad, B TOM 4ucfie NPUBMXKEHHbLIX BbIYWUC/IEHWUI, WUCMO/b3YS
pasHble Crocobbl CPaBHEHWA;

e 3anucbiBaTb, CPaBHUBATb, OKPYINATb YMC/OBblE AaHHble PeasibHbIX BENYUH C
MCNO/b30BAHNEM Pa3HbIX CUCTEM U3MEPEHNS;

e COCTaB/IATb M OLEHMBATb pPasHbIMW CMOCO6aMM UWCMOBLIE BbIPAXKEHUA MNPU
peLLeHnn NPaKTUYeCKMX 3a4a4d 1 3a4a4y 13 Apyrmx y4ebHbIX npegmeToB.

ToXaecTBeHHbIe Npeobpa3oBaHms

e (CBO060AHO OMepmpoBath MOHATUAMYU CTEMEHM C LieNbIM U APO6HbIM NOKasaTeneM;

e BbIMOJIHATL [JOKa3aTe/lbCTBO CBOMCTB CTENEHW C UenbiMiu U APO6HBLIMK
nokKasaTensmu;

e 0OMepupoBaTb MOHATUAMU «OAHOUNEH», «MHOFOYNEH», «MHOrQYNEeH C OfHOM
NepPeMEHHON», «MHOIOY/IEH C HECKONbKUMU NepeMeHHbIMU», KOIPMULNEHTbI MHOMOY/EHA,
«CTaH[apTHas 3anncb MHOTO4/IEHa», CTEMEHb OAHOY/IEHA N MHOTOU/IEHE;

e BOOOAHO BnafeTb NpuemMamMu rnpeodpasoBaHns LebIX U APO6HO-paLMOHaIbHbIX
BbIPXKEHWN;



e BbIMOJIHATb Pa3/I0XEeHNEe MHOFOY/IEHOB Ha MHOXMWTENN pasHbIMKU criocobamu,
MCNO/b30BaHNEM KOMOMHALMIA pasfinyHbIX MPUEMOB;

e 1CMNO0Mb30BaTb Teopemy BueTa 1 Teopemy, 06paTHyt0 TeopeMe BueTa, 415 noucka
KOpHE KBafpaTHOro TpexusieHa U 15 peLueHns 3adad, B TOM Yucre 3agad ¢ napamerpamu
Ha OCHOBE KBa[paTHOro TPEXU/IEHa;

e BbIMOJIHATb fie/IEHNe MHOTO4/1eHa HA MHOTOU/IEH C OCTATKOM;

e [10Ka3blBaTb CBONCTBA KBafPaTHbIX KOPHEN 1 KOPHEN CTEMNeHU N;

e BbIMO/IHATL MNPeo6pa3oBaHNA BbIPDKEHWI, COAePXKALLMX KBaAPaTHbIE KOPHMU,
KOPHW CTeMneHu n;

e CBOOOAHO OMEpMpoBaTh MOHATUAMW «TOXAECTBO», «TOXAECTBO HA MHOXECTBE»,
«TOXAECTBEHHOE Npeobpa3oBaHme;

e BbIMOJIHATL pPa3/IMyHble NPeobpa3oBaHMsi BbIPOKEHWI, cofepXawmnx MOAyu.

() =
B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e BbIMO/IHATL MNpeobpasoBaHNA W [eACTBUA C  OYKBEHHbIMU  BbIP&XKEHUAMMU,
4MCnoBble KO3M(ULMEHTbI KOTOPbIX 3anucaHbl B CTaHAAPTHOM BUJE;

e BbIMOJIHATL MNPeo6pasoBaHNA PaLUOHa/IbHLIX BbIPAXKEHWUA MPU pPeLleHnn 3ajad
ApYyrnx y4ebHbIX NpeameTos;

e BbIMOJIHATL NPOBEPKY MPaBLOMOA0OMA (PU3NYECKUX N XUMUYECKUX (hOPMY/ Ha
OCHOBE CpaBHEHMWSI Pa3MEPHOCTEN U Ba/IEHTHOCTEN.

YpaBHEHNA N HEPaBEHCTBA

e CBO6OAHO OMNepuMpoBaTb MOHATUMSAMW: YpaBHeHWe, HepaBeHCTBO, PaBHOCWU/IbHbIE
YPaBHEHUS M HepPaBEHCTBa, YpaBHeHWe, SABNAIOLLEeCH CNeLCTBMEM [PYroro ypaBHEHWUS,
YpaBHEHUS, PaBHOCW/IbHbIE HA MHOXXECTBE, PaBHOCW/IbHbIE NPE06pa3oBaHNsA YpaBHEHNIA;

e pewartb pasHble BUAbl YPAaBHEHWIA UM HepaBeHCTB M MX CUCTEM, B TOM 4ucre
HeKOTOpble ypaBHEHUS 3 U 4 cTeneHeid, Ap06HO-paunoHabHbIe U NPPALVOHA/IbHbIE;

e 3HaTb TeopeMy BueTa 411 ypaBHEHWIA CTENEHW BbiLLE BTOPOWA;

e MOHUMaTb CMbIC/1 TEOPEM O PaBHOCWU/IbHbIX U HEPaBHOCW/IbHbIX NPe0bpasoBaHnsX
YPaBHEHWUIA 1 YMeTb UX [JOKa3blBaTb;

e BMafeTb pasHbIMW MeTO4amu PeLLeHUs YpaBHEHWA, HEPABEHCTB U UX CUCTEM,
YMETb BblOMpaTh METO/, PeLeHns 1 060CHOBbLIBATL CBOM BbIGOP;

e 1CMOMb30BaTb METO[ WHTEPBA/IOB [AN1S1 PELUEHUS HEepaBeHCTB, B TOM 4uche
[POOHO-paUMOHa/IbHBIX M BK/IOYAOLWMX B Ce0st MppaLyoHasibHbIe BbIPKEHUS;

e pewartb anrebpanyeckMe ypaBHEHUS W HepaBeHCTBA W WX CUCTEMbl C
napaMeTpamu asirebpanyeckum u rpagmyeckum MeTogamu;

e B/afeTb Pa3HbIMU METOAAMU [OKA3aTe/lbCTBA HEPABEHCTB;

e peLlaTb YpaBHEHUS B Lie/IbIX YMCNaXx;

e un300paxaTb  MHOXeCTBa Ha  MJIOCKOCTW,  33aBaemble  YpaBHEHUAMMU,
HepaBeHCTBaMU U NX CUCTEMAMMU.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e COCTaB/IATb M peLlaThb ypaBHEHWs, HepaBeHCTBa, X CUCTEMbI NPU peLLeHnn 3aaad
ApYyrnx y4ebHbIX NpeameTos;

e BbIMOJIHATb OLEHKY NpaBAonofobus pesynbTaTos, MOSy4aembiX MpU peLleHnm
pas/IMyHbIX YPaBHEHWI, HEPABEHCTB U MX CUCTEM MpPW pelleHun 3adady Apyrux yqebHbiX
npeaMeToB;

e COCTaB/IATb U pellaTb YpaBHEHWS M HepaBeHCTBa C MapaMeTpamu Mpv peLleHun
3aa4 apyrunx y4ebHbIX NpeameTos;

e COCTaB/IATb YpaBHeHWe, HEPABEHCTBO UM UX CUCTEMY, OMUCbIBAIOLLME peasibHYHO
CUTYaLMIO UK NPUKNAAHYIO 3a4a4y, MHTEPMPETUPOBATb NOyYeHHbIe Pe3y/nbTaTbl.

PYHKLUUN



e CBOGOAHO  oOMepupoBaTb  MOHATUAMMW:  3aBUCUMOCTb,  (DYHKLMOHa/IbHas
3aBMCUMOCTb, 3aBUCMMasi W He3aBUCUMAsA MepemMeHHble, (YHKUMSA, Cnocobbl 3agaHus
(DYHKUMW, apryMeHT U 3HaveHre (yHKUMM, 061acTb ONpeaeneHns 1 MHOXECTBO 3HaYeHUs
(YHKUMW, HYNN  (DYHKLMKX, NPOMEXYTKM 3HAKOMOCTOSAHCTBA, MOHOTOHHOCTb (DYHKLMN,
Hambo/bllee M HaMMeHbLUee 3HaYeHWs, YETHOCTb/HEYETHOCTb (PYHKLMKU, MEPUONYHOCTb
(DYHKUMK, TpauK (YHKUMKW, BepTUKa/ibHas, TOPU30HTa/IbHAs, HaK/IOHHas acuMNTOThI;
rpatuk 3aBUCUMOCTU, He ABNSOLLENCA (DYHKLWENR,

e CTPOUTb rpauikv (PYHKLUMIA: NIMHEAHOW, KBaApaTUYHOW, [APOOHO-NIMHEHOMN,
CTEMNEeHHO NPU PasHbIX 3HAYEHUAX NOKA3aTe/st CTENEHN, y = |x|;

e 1CMO/Mb30BaTb MPeobpasoBaHNs rpaduka QYHKUMM y = f (x) AN NOCTPOEHs
rPaurKOB YHKUWA y = af (kx +b)+c;

e aHa/M3MpOBaTb CBOWCTBA (YHKUMA W BUL rpaguka B 3aBUCMMOCTU OT
napameTpos;

e (CBOOOAHO OMepupoBaTb MOHATUAMU: MOCNEeLOBaTe/IbHOCTb, OrpaHNUYeHHas
nocnefoBare/lbHOCTb, MOHOTOHHO BO3pacTarowas (ybbiBarowias) nocnefoBaTe/IbHOCTb,
npegen nocnefoBaTeNlbHOCTM, apupMeTUYeCKas MPOrpeccus, reoMeTpryeckas nporpeccus,
XapaKTepucTnyecKoe CBOMCTBO apUPMETNYECKON (reOMETPUYECKOI) Nporpeccuu;

e 1CMOMb30BaTb METO[ MaTemMaTUyecKon WHAYKUMW [ns  BbiBOZa  (hopmyrn,
[l0Ka3aTe/ibCTBa PaBEHCTB N HEPABEHCTB, PeLUeHMs 3aay Ha AeNIMMOCTb;

e 1CCNefoBath MNoCnef0BaTe/lbHOCTH, 3afjaHHble PEKYPPEHTHO;

e pewartb KOMOMHMPOBAHHbIE 3afa4n Ha apuPMETUYECKYHD U TFeOMEeTPUYECKYHO
nporpeccum.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e KOHCTpPyMpOBaTb W UCCNeAoBaTb (PYHKUMM, COOTBETCTBYIOLME peasibHbIM
npoueccam 1 SIBNEHWUAM, MHTEPMPETMPOBATL MOJyYeHHble pe3y/bTaTbl B COOTBETCTBMMU CO
CneuunguKon ncenefyemoro npowecca Uin SeneHus;

e 1CMO0/b30BaThb rpauKmM 3aBUCUMOCTEN 18 UCCNef0BaHNSA peasibHbIX NMPOLLECCOB U
ABNEHWUNA;

e KOHCTPYMpOBaTb U MUcCNefoBaTb (PYHKUMM NPU pPeLleHnn 3agay apyrux y4ebHbix
npeaMeToB, UHTEPNPETUPOBATb MOJyYEHHbIE Pe3y/bTaTbl B COOTBETCTBMMU CO CMELMpUKON
y4ebHOro npeamMeTa.

CTaTucTuka v Teopusi BEPOATHOCTEN

e CBO6OAHO oOnepupoBaTb MOHATUAMKM: CTONOYaTble M KPYroBble Auarpammbl,
Tabnmupbl [aHHbIX, CpefHee apu(MeTMYecKoe, MeAmaHa, Hambonbllee W HavVMeHbLee
3Ha4YeHNs BbIGOPKM, pasMax BblOOPKM, AWUCNEPCUs U CTaHAAPTHOe OTK/IOHEHMeE, ClyyaliHas
N3MEHUNBOCTDb;

e BblOMpaTh Hanbonee yao6HbIV CNOCco6 NpeAcTaBeHNs MHPOPMAaLLUK, afeKBaTHbIN
ee CBOMCTBaM U LIENSIM aHa/In3a;

e  BbIYMCNATb YNC/IOBbIE XapPaKTEPUCTUKMN BbIOOPKN;

e (CBOOOAHO oOrepupoBaTb MOHATUAMM:  (hakTOpUan 4Yucna, MNepecTaHOBKM,
COYeTaHWs 1 pa3MeLLeHuns, TPeyroibHUK Mackans;

e CBOOOAHO OMepuMpoBaTb MOHATUSAMWU: CrydaliHbIA ONbIT, C/lyYalHblid BbIGOP,
UCNbITaHWe, 3MEMEHTapHOE C/lydaliHoe CcobbiTMe (MCX0f), KnacCU4Yeckoe onpepeneHune
BEPOATHOCTW C/ly4aliHOro COObITUS, Onepauuy Hag ciyyaiHbIMKU COObITUAMU, OCHOBHbIE
KOMOVHATOPHbIE (POPMY/Ib;

e CBOOOAHO OMepupoBaTb MOHATUSAMWU: ClydaliHbIA ONbIT, C/lyYalHbld BbIGOP,
UCNbITaHWe, 3MIEMEHTApHOE C/lydaliHoe CcobbiTMe (MCX0f), KnacCU4yeckoe onpepeneHune
BEPOATHOCTW C/ly4aliHOro COObITUS, onepauuy Hag ciyyaiHbIMKU COObITUAMU, OCHOBHbIE
KOMOVHATOPHbIEe (POPMY/Ib;



e 3HaTb MPUMEPbl CMyYaliHbIX BEMMYMH, W BbIYUCAATb WX CTaTUCTUYECKME
XapaKTePUCTUKN;

e 1ICN0/b30BaTb (HOPMY/Ibl KOMOMHATOPUKM NPU PELLEHUN KOMOUHATOPHbIX 3a4ay;

e pellaTb 3a4ayy Ha BbIYUC/IEHME BEPOATHOCTM B TOM YMCNE C WUCMO/b30BaHUEM
hopmynn.

B noBcegHEBHOM YKWU3HW M NPU U3YyUYeHUN APYTUX NPeaMeTOB:

e [pefcTaBNATb MHMOPMaLMIO O peasibHbIX MpoLeccax WM SBAEHUSAX CNocobom,
afleKBaTHbIM €€ CBOMCTBAaM W LIeNIN UCCNEeA0BaHUS;

e aHa/M3MPOBaTb W CpaBHMBATb CTATUCTUYECKME XapaKTEPUCTUKM BbIGOPOK,
MONYYEHHbIX B MPOLECCE PELLEHNs MPUKNAAHOW 3adayn, U3Y4YeHUs peanbHOro SIBEHMS,
PeLLUeHMs 3afa4m U3 APYrux y4ebHbIX NpeiMeTOB;

e OLEHMBATb BEPOSITHOCTb pPeasibHbIX COBbITUI U SBNEHWIA B Pa3/INYHbIX CUTYaLUAX.

TeKkcToBble 3a4a4K

e PewaTb NPOCTbIE M CMOXHbIE 3aauu, a TaKXKe 3a4aun NOBbILEHHOW TPYAHOCTA U
BbIENATb UX MaTeMaTUYECKYH OCHOBY;

e pacno3HaBaTb pasHble BUAbI M TUMbI 3a4ay;

e 1ACNO/b30BaTb Pa3Hble KpaTKMe 3anucyh Kak MOJEeNn TEKCTOB C/OXHbIX 3aday U
3afa4 MOBbILLIEHHOW CMOXXHOCTM NS MOCTPOEHMSI MOUCKOBOM CXEMbl W PELLEHUs 3afau,
BbIGMpaTb ONTUMa/bHYHO 15 pacCMaTpMBaEMON B 3aaye CUTyaLmn MOAENb TEKCTa 3aaum;

e pa3nnyaTb MOJENb TeKCTa U MOAE/b PELLEHNs 3afaun, KOHCTPYMPOBaTh K OAHOW
MOJENM PeLLeHNs CNOXKHbIX 33a4 pasHble MOAENN TeKCTa 3afauun;

e 3HaTb M NPUMEHATb TpW cnocoba noucka pelleHus 3agad (0T TpeboBaHMS K
YC/OBUIO 1 OT YCNI0BUSA K TPe60BaHNIO, KOMOUHMPOBAHHbIN);

e MO/E/MpoBaTh PaCCyXXAeHWUs MpU MOWUCKE pelleHns 3adady C MOMOLLbO rpad-
CXEMb;

e BblAENATb 3Tanbl PELLEHNS 3aa4M U COAEPXKaHME KaXKA0ro 3Tana;

e YMeTb BblGUpaTb ONTMMAa/bHbIA METO[ PELUeHUs 3afavnm M O0CO3HaBaTb BbIOOP
MeToda, paccMaTpuBaTb pPas3NYHbIE METO[bl, HaXOAUTb pasHble PELLUEHUs 3afayn, ecnu
BO3MOXKHO;

e aHa/M3MPOBaTb 3aTPYAHEHUS NPU PELLEHNN 3aaay;

e BbINO/MHATb pa3nYHble npeo6pazoBaHns NPeL/10XKeHHOA 3agauu,
KOHCTPYMPOBaTb HOBbIE 3a[a4yn U3 JaHHOW, B TOM YnCe 06paTHBIE;

e VHTEPNpPeTMpoBaTb BbIYMUCAMTENbHbIE Pe3ynbTaTbl B 3ajaye, UCCNeaoBaTb
NoJsly4eHHOE peLleHne 3afaun;

e V3MeHATb YycnoBue 3afday (KOMIMYECTBEHHbIE WM  KAYecTBEHHbIE [aHHbIE),
nccnegoBaTb M3MeHeHHOe Npeobpa3oBaHHOE;

e aHa/M3MPOBaTb BCEBO3MOXKHbIE CUTyaUMX B3aUMHOIO PacrosfioXXeHns [ABYX
00BEKTOB M M3MEHEHME UX XapaKTEPUCTUK NPU COBMECTHOM [ABMXXEHUM (CKOPOCTb, BPeMS,
PaccTOSHME)NPY pPeLLeHNN 3afay Ha [ABVMXKEHWE ABYX OObEKTOB Kak B OAHOM, TaKk U B
NPOTMBOMONOXHBLIX — HanpaBfEHWAX, KOHCTPYMpPOBaTb HOBble CUTyaUUM Ha OCHOBE
N3MEHEHWS YCIOBUIA 3aa4n Npu ABVKEHWUN MO PEKE;

e 1ACC/eA0BaTb BCEBO3MOXKHbIE CUTYaLMM NPV PELLUEHUN 3afay Ha [BMKEHME MO
peke, paccmaTpuBaTh pasHble CUCTEMbI OTCYETR;

e pewlaTb pa3HOOOpasHble 3a4a4mn «Ha YacTu»;

e pewwaTb M 0BOCHOBLIBATbL CBOE pelUeHMe 3adad (BblAENATb MaTeMaTUYecKyH
OCHOBY) Ha HaxOX[eHWe 4acTW 4ymcfa U 4yucnia Nno €ero 4acTu Ha OCHOBE KOHKPETHOro
CMbICna apobu;

e 00BACHATb MAEHTUYHOCTb 3a4ay pPasHbIX TWUMOB, CBA3bIBAIOLLMX TPW BETNYMHBI
(Ha paboTy, Ha MOKYMKW, Ha [ABWMXXEHWE), BbIAENSATb 3TU BE/IMUMHbLI U OTHOLLEHUS MeXay
HUMW, NPUMEHSTb UX NPKU PELLEHNN 3aay, KOHCTPYMPOBaTb COGCTBEHHbIE 3aay YKa3aHHbIX
TUNOB;



e B/MafeTb OCHOBHbIMM MeTOf4amu  pelleHus 3afja4 Ha CMecu, Chnasbl,
KOHLEHTpauum, MCnosb3oBaTb MX B HOBbIX CUTYyauusaX MO OTHOLUEHUIO K W3YYEHHbIM B
npotecce 06y4eHus;

e pewaTb 3a4a4yn Ha [MpPOUEHTbl, B TOM YWC/E, CNOXHble TMPOLEHTbI C
0060CHOBaHMEM, UCMO/b3Yys Pa3Hble CNOCOObI;

e pewlaTh JIOrMYecKre 3aa4m pasHbIMU crocobamu, B TOM Ymuche, ¢ AByMsi 6/10kamu
1 ¢ Tpems 6/10KaMn JaHHbIX C MOMOLLbHO Tabnuu;

e pewartb 33fa4yM Mo KOMOMHATOPUKE W TEOpUN BEPOSTHOCTEN HA OCHOBE
MCNO/b30BaHNSA U3YUYeHHbIX METOO0B M 060CHOBbLIBATb PELLEHUE;

e peLlaTb HEC/IOXKHbIE 3aJa4n No MaTeMaTUYeCKOW CTaTUCTUKE;

e 0B/1aleTb OCHOBHbLIMW METOAaMU PELLEHNS CHOXETHbIX 3afay: apupMeTUYeCKuni,
anrebpanyeckmin, nepebop BapuaHTOB, FEOMETPUYECKUIA, FpapUUecKuii, NPUMEHATb UX B
HOBbIX MO CPaBHEHUIO C U3YYEHHBIMU CUTYaLUAX.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e KOHCTPYMpOBaTb HOBble A5 AaHHOW 3afayu 3afavHble CUTyauuu C Yy4eToM
peasibHbIX XapaKTePUCTUK, B YACTHOCTU, MPY PeLleHnn 3a4a4 Ha KOHLEHTpaumK, yunTbiBaTb
NNOTHOCTb BELUECTBA; pellaTb WM KOHCTPYMpOBaTb 3afadyM Ha OCHOBE pacCMOTPeHUs
peasibHbIX CUTYaLWiA, B KOTOPbIX He TPeOYeTCA TOUHbIA BbIYUCIUTE/bHBIA pe3ynbTar;

e peLlaTh 3a/la4uum Ha [ABVXKEHME N0 peke, paccMaTpuBasi pasHble CUCTEMbI OTCHETE,;

e KOHCTPYMpOBaTb  3afayHble  CUTyauuu,  NPUOAVKEHHble K peasibHOM
[leACTBUTENLHOCTMW.

"feomeTpuryeckune purypbi

e CBO6OHO OMepupoBaTb reOMETPUYECKUMW MOHATUAMK NPU PeLUeHnN 3ajay u
NPOBeAEHUN MaTeEMATUUYECKMNX PACCY)KAEHWNA;

e CamMOCTOATE/IbHO  (DOPMYNMPOBaTb  OMpPefeNieHnst  reOMEeTPUYEcKnx  uryp,
BblABUraTb TUMOTE3bl O HOBbIX CBOMCTBAX W MPU3HAKaX reoMeTpPUYeCcKUX quryp u
060CHOBbIBaTL WM OMpoBepratb MX, 0600WAaTb MM KOHKPETU3MPOBaTb pe3ynbTaTbl Ha
HOBble Kflaccbl (Uryp, NPOBOAWUTL B HECNOXHbLIX Clyyasx Knaccugmkaumio quryp no
pasIMyHbIM OCHOBaHUAM;

e UCCnefoBaTb  YepTeXMW,  BK/IYasd  KOMOMHauum  uryp,  M3BeKatb,
NHTEPNPEeTUPOBaTL U NPeobpa3oBbIBaTb MHPOPMALMIO, NPEeACTaBNEHHYHO Ha YepTeXax;

e pewlaTb 3a7a4u reOMeTPUYECKOro CoAepXKaHns, B TOM YMC/le B CUTYauuaX, Korja
/ITOPUTM PELeHNs He CrieflyeT SBHO W3 YCMI0BUS, BbIMOHATL HEOOXOAMMbIE AN PeLleHuns
3afa4n A0MNOJHUTENbHbIE NMOCTPOEHNS, UCCNEA0BaTb BOSMOXKHOCTb MPUMEHEHWS TEOPEM U
(hopMyn 414 peLleHns 3aay;

e (hOpMY/IMPOBATb U [OKAa3bIBaTb FEOMETPUYECKME YTBEPXKAEHMS.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e COCTaB/IATb C UCMNONb30BAHNEM CBOMCTB rEOMETPUYECKUX (PUT'Yp MaTeMaTnyeckue
MOeNnu 419 pelleHns 3afad NpakTUYecKoro xapakrepa v 3afay M3 CMEeXHbIX AUCLUMNINH,
nccneaoBaTb NOyYeHHbIe MOAENN U MHTEPNPeTUPOBaThb pe3ysbTar.

OTHoLLEeHUSA

e Bnagetb NOHATMEM OTHOLLEHMS KaK MeTarnpeaMeTHbIM;

e (CBOOOAHO OMepupoBaTb MOHATUAMU: PaBEHCTBO (Uryp, paBHble (Urypsbl,
PaBEHCTBO TPeyro/IbHNKOB, MapanienbHOCTb MPAMbIX, NePreHANKYNAPHOCTL NPAMbIX, Y bl
MeXay NpAMbIMK, NePneHAVKYNAP, HaKIOHHAas, MNpoekums, nogobue uryp, nogobHble
(urypbl, NOLO6HbIE TPEYTOIbHUKM;

e 1CMO0/b30BaTb CBOMCTBA NMOAO6OUA 1 paBeHCTBa (PUryp Npu peLleHnn 3agau.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e 1CMO0/Mb30BaTb OTHOLUEHUS [/19 MOCTPOEHUS U WUCCef0BaHUs MaTeMaTUyecKmx
mozenet 06beKTOB peasibHOM XKU3HW.

13mepeHunsi 1 BblUMCIEHUSA



e CB060AHO OMepupoBaTb NOHATUAMW [JIMHA, NoLWaab, 06beM, BeMUMHA Yria Kak
Be/IMYMHAMM, MCMNOb30BaTb PABHOBE/IMKOCTb WU PaBHOCOCTAB/IEHHOCTb NPU peLleHnm 3a4a4
Ha BblYMCNEHMe, CaMOCTOATENIbHO MOJlydaTb U UCMO0/b30BaTh (OPMY/bl A5 BblUYUCIEHU
nnowagen n o6LeMoB Guryp, cBo60AHO OMNEpupoBaTb LLUMPOKMM HabopoM (opMyn Ha
BbIYMC/NIEHNE MPU PELLeHMN CMOXHBLIX 334ad, B TOM 4uCie WM 3afay Ha BblYMC/EHWE B
KOMOMHaUMSAX OKPY>KHOCTU U TPeYrofibHUKa, OKPY)XKHOCTU N YeTbIPexXyro/ibHNKa, a Takke ¢
NPUMEHEHVEM TPUrOHOMETPUMN;

e  CaMOCTOATE/IbHO (DOPMY/IMPOBAThb FMNOTE3bl Y NPOBEPATL UX JOCTOBEPHOCTD.

B noBcegHEBHOM XXMN3HW U MPU U3yYeHUU ApYTrnx NpeaMeToB:

e CBOOOAHO OMepupoBaTb (hopMynamu MpU pelleHnMn 3afay B ApPYrux Y4eOHbIX

npegmeTax 1 npy NPoBeAeHNN HEOOXOANMBIX BbIYMUC/IEHWI B peasibHOM XKM3HMW.
["'eomeTpuYecKme NoCcTPoeHUs
e OnepupoBaTb MOHATMEM Habopa 3/1EMEHTOB, OMPeAENAtOWMUX reoMeTPUYECKYHO
turypy,
e B/afeTb HA6OPOM METOA0B MOCTPOEHUI LIMPKYIEM U IMHENKOW;
e NPOBOAWTL aHaIM3 N PeasIn30BbIBATL 3Tanbl PeLLeHNs 3a4a4 Ha NOCTPOEHMe.
B noBcegHEBHOM XXM3HW 1 MPU U3yYeHUU ApYTrnx NpeaMeToB:

e BbIMOJIHATL NOCTPOEHUS HA MECTHOCTY;

e OLIEHMBaATb pa3mepbl peasibHbIX 06BLEKTOB OKPYXKAIOLLIEr0 MUpa.
Mpeobpa3oBaHus

e OnepupoBaTb [ABWKEHUAMW W MpPeobpasoBaHMsSMN  Kak MeTanpeiMeTHbIMU
NOHATUAMU;

e OMepuvpoBaTb MOHATMEM  [ABMDKEHMA M NpeobpasoBaHMs  nofobus  ans
060CHOBaHMIA, CBOOGOAHO BNafeTb NprMemaMu NoCTPOEHUs (PUIyp C NMOMOLLbIO ABVKEHWIA 1
npeobpasoBaHNs nNoJo6uss, a Takke KOMOMHaAUMSMW  OBWKEHWIA,  [BWKEHWA ©
npeobpas3oBaHuii;

e 1CMOMb30BaTb CBOWCTBA [BWKEHWA W npeobpa3oBaHWin A1 NPOBeAeHUs
060CHOBaHMA 1 fOKa3aTe/lbCTBa YTBEPXKAEHWIA B TEOMETPUMN 1 APYTUX YHeOHbIX NpeameTax;

e 0/1b30BaTHCA CBOMCTBAMU [BVKEHWI 1 NPeo6pa3oBaHnii Npu peLleHnm 3agay.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e TPUMEHSATb CBOWCTBA [ABWKEHWA W NPUMEHATb Nogo6ue Ans MOCTPOEHUA K
BbIYUCNIEHNIA.

BeKTOpb! 1 KOOPAMHATbI Ha NI0CKOCTH

e CBOGOAHO oOMepupoBaTb MOHATUAMM BEKTOP, CYMMa, PasHOCTb BEKTOPOB,
NPOM3BeAEeHNe BEKTOpPa Ha YMCNO, CKaIpHOEe MpOu3BefeHNe BEKTOPOB, KOOPAMHATHI Ha
NNOCKOCTU, KOOPAMHATbLI BEKTOPA;

e B/afeTb BEKTOPHbIM W KOOPAMHATHLIM METOAOM Ha MIOCKOCTU ANS pPeLleHuns
3a/ja4 Ha BbIYMC/IEHNE N [OKA3aTe/bCTBa,;

e BbIMOJIHATL C NMOMOLLIO BEKTOPOB M KOOPAMHAT [0Ka3aTe/IbCTBO U3BECTHBLIX EMY
reoMeTpuyeckmx (hakToB (CBOWCTBA CPefHMX JIMHWIA, TEOPeM O 3aMeuaTesibHbIX TOYKax W
T.M.) U NOMyYaTb HOBblE CBONCTBA U3BECTHBIX PUTYP;

e 1CMOMb30BaTb YpaBHEHMs (Uryp AN pelleHust 3a4ady UM CamOCTOSTENIbHO
COCTaB/ATb YPaBHEHUS OTAENbHbIX MI0CKUX QUryp.

B noBcegHEBHOM XXM3HW U MPU U3yYeHUU ApYTrnxX NpeaMeToB:

e 1CMO/b30BaTb NMOHATUSA BEKTOPOB U KOOPAMHAT /19 PeLleHns 3adady no usmke,

reorpauu n gpyrum y4ebHbIM npegmeTam.
VicTopua maTemaTnKm

e [loHMMaTb MaTeMaTVKy Kak CTPOro OpraHu30BaHHYK CUCTEMY Hay4HbIX 3HaHW,
B 4aCTHOCTW BnafeTb NpPeAcTaBfieHUAMM 06 akCMOMaTUYeCKOM MOCTPOEHUU TeOMETPUN U
NepBUYHbLIMY NPeACTaBNEHUSMUN O HEEBK/IMAOBbLIX FEOMETPUSX;



e paccMaTpmBaTb MaTeMaTUKy B KOHTEKCTE WCTOPUM pPasBUTUSA LMBUNU3aUMU W
NCTOPUM Pa3BUTUSA HAYKW, MOHUMATb PO/b MaTeMaTUKK B pa3BuTum Poccun.
MeToabl MaTeMaTUKu
e Bnagetb 3HaHMAMW O Pas3IMYHbIX MeToAax 060CHOBaHWA W OMPOBEPXXEHUA
MaTemMaTUYeCcKnX YyTBEPXKAEHNIA N CaMOCTOATENIbHO MPUMEHATb UX;
e B/afeTb HaBblKaMW aHanu3a YCNoBUA 3afadn U onpegeneHua Noaxoaalnx ans
peLLeHns 3aaa4 U3y4eHHbIX METOA0B UM UX KOMOMHAUWIA;
XapaKTepn3oBaTb NPOW3BEAEHUS UCKYCCTBA C YHETOM MaTemMaTnyeCcKX 3aKOHOMePHOCTEl B

npupoae, ncnosib3oBatb MaTeMaTtn4eCkne 3aKOHOMEPHOCTN B CaMOCTOATE/IbHOM TBOPYECTBE.

I1. OcHOBHOE cogepXkaHue y4ebHbIX MPeAMETOB Ha YPOBHE OCHOBHOIO 06LLENO
obpaszoBaHus

Copep)aHne KypcoB MaTemMaTuUKM 5-6 KniaccoB, anredpbl U reoMeTpum 7-9 KnaccoB
00beAVHEHO KaK B WCTOPMYECKN CNOXMBLUMECA /NMHUMKU  (4WCnoBas, anrebpanyeckas,
reometpuyeckas, yHKUMOHaNbHasa M Ap.), TaK U B OTHOCUTENbHO HOBble (CTOXacTU4Yeckas
NNHWA, «peasibHas MaTtematuka»). OTAeflbHO MpeAcTaBfieHbl JIMHUA  CHOXKETHbIX 3ajad,
NCTOpUYECKas MHNA,

SNEMEHTbI TEOPUM MHOXECTB M MaTeMaTUUECKOI /I0rMKun

CornacHo ®I'OC ocHOBHOIO 06Lero 0o6pa3oBaHUs B KypC MaTeMaTUKN BBEAEH pa3aern
«Jlorvka», KOTOpbIA He npeanofaraeT AOMNOMHUTENbHBIX YaCOB Ha U3YYEHUWN WU BCTPaMBAETCH B
pas3/InyHble TEMbl KypCOB MaTeMaTUKW M MHMOPMAaTUKM W MpeaBapseTcs 03HaKOMJIEHMEM C
3NIeMeHTaMmM TeOPUN MHOXXECTB.

MHOXecTBa 1N OTHOLLEHMA MeXay HAMKN

MHOXeCTBO, XapaKTepuCTMUYeCKOe CBOMCTBO MHOXKECTBA, 3/1eMEHT MHOXECTBa,
nycToe, KOHeYHOe, 6eCKOHeYHOe MHOXKEeCTBO. MogmMHOXecTBO. OTHOLIEHME MPUHALNEXHOCTH,
BK/IIOYEHWS, PaBeHCTBA. DNIEMEHTbl MHOXECTBa, CNOCO6bl 3afaHns MHOXECTB, pacrno3HaBaHue
MOAMHO>KECTB 1 31eMEHTOB MOAMHOXKECTB C UCNO/b30BaHWEM KPYroB Jiinepa.

Onepauunn Hag MHOXXecTBaMWy

MepeceyeHre W 00beAUHEHME MHOXECTB. Pa3HOCTb MHOXKECTB, [OMOSHEHWe
MHO>KeCTBa./IHTepnpeTauus onepauuii Hag MHOXKeCTBaMM C MOMOLLbIO KpYros Jiinepa.

ONeMeHTbl NIOrKK

OnpepgeneHvie. YTBepxaeHua. AKCMOMbI M TeopeMbl. [JokasaTenbCTBO. [loKas3aTenbCTBO
OT NPOTUBHOrO. Teopema, 06paTHas faHHOW. MpuMep 1 KOHTPIpUMeEP.

BbicKa3biBaHUA

VICTUHHOCTb M NIOXHOCTb BbICKa3biBaHWA. Cno>KHble W MNPOCTbIE BbICKA3bIBAHWA.
Onepauuny Hag, BbICKa3blBaHNAMYU C UCMONb30BAHWEM NIOTMYECKNX CBSA30K: W, UK, He. YCNOBHbIe
BbICKas3blBaHUsA (MMMNMKaLmn).

Cofep>aHue Kypca MmaTeMaTUKK B 5—6 Kaccax

HaTypanbHble Yncia n Hynb

HaTypa/ibHbIil P YMCEN U ero CBoOCTBa

HaTypanbHOe 4MCno, MHOXECTBO HaTypasibHbIX YMCEN U €ro CBOWCTBA, M300paxKeHue
HaTypa/lbHbIX YMCEN TOYKaMM Ha YMCMOBOM NPAMON. VICMoNb30BaHWE CBOWCTB HaTypasibHbIX
yuncen Npw peLleHum 3adau.

3anuncb 1 YTeHMe HaTypasibHbIX YNCeN

Pasninume mexagy uugpor u umcnom. MO3MUMOHHAA 3anucb HaTypaslbHOro 4uchna,
MOMECTHOE 3HayeHVe Undpbl, paspsagbl M KNacchbl, COOTHOLLUEHWe MeXAy ABYMS COCefHUMMU
paspAaHbIMU eAUHULAMMN, YTEHME W 3aNUCb HAaTypPasibHbIX YMCE.

OKpyreHne HaTypasibHbIX Yncen

HeobxoanmocTb OKpYrneHus. INpaBuno OKpyrneHns HaTypanbHbIX YnCcen.

CpaBHeHMe HaTypasibHbIX Ynces, cpaBHeHUe ¢ yncnom 0



MMOHATME O CPaBHEHWNW YMCES1, CPaBHEHWE HATYPasIbHbIX YMCeN APYr C APYrOM U C HY/eM,
maTrematmyeckas 3anucb CPaBHEHWUA, CrOCcoObl CPaBHEHWS YmnCen.

[ecTBNSA ¢ HaTypasibHbIMWU YncIaMun

CnoXxxeHne M BblUYMTaHME, KOMMOHEHTbI C/IOXEHUS U BblYMTAHWSA, CBS3b MEXAY HUMMU,
HaxoXJeHne CyMMbl U Pa3HOCTU, U3MEHEHME CYMMbl U Pa3HOCTW MPY U3MEHEHUN KOMIMOHEHTOB
C/TOXKEHUS N BbIYUTAHUS.

YMHOXeHVEe W [efieHne, KOMMOHEHTbl YMHOXEHUS U [efleHNs, CBA3b MeXAy HUMU,
YMHOXEHWNE W C/IOXKEeHWEe B CTONOWK, [efeHne Yrosikom, NpoBepKa pesynbrara C MOMOLLbHO
NPUKNLKN 1 0BPaTHOro AeiCTBUS.

MMepeMecTUTENbHbIA U COYeTaTeNlbHbIA  3aKOHbl  CMIOXKEHUS U YMHOXEHMS,
pacrnpefenunTesibHblA 3aKOH YMHOXEHUS OTHOCUTE/IbHO C/IOXKEHWS, 060CHOBaHWE anropyTMOB
BbIMO/HEHNS aPUYMETNYECKUX [ENCTBUIA.

CTeneHb C HaTypa/ibHbIM MoKasaTesiem

3anuncb Yncna B BUAE CyMMbI PaspsifiHbIX criaraembiX, NOPALOK BbINOIHEHNS [EACTBUIA B
BbIPKEHMSX, COAEPXKAaLMX CTereHb, BbIUYMC/IEHWE 3HAYEHWUA BbIPDKEHWA, COAEPXKALLMX
CTEeneHb.

UucnoBble BbIpaXKeHUA

Yucnosoe BblpaXXeHUe 1 ero 3HauveHue, NoPAaLOK BbIMOHEHNS LeACTBUIA.

JeneHue c ocTaTKoM

[eneHve C OCTaTKOM Ha MHOXEeCTBe HaTypa/ibHbIX UWCesl, CBOWCTBA [eNeHus ¢
0CTaTKOM. [NMpaKTnyeckue 3agayun Ha fiefieHre C OCTaTKOM.

CBoiCcTBa U NPU3HaKKN Ae/IMMOCTU

CBOICTBO A€NMMOCTM CyMMbI (Pa3HOCTM) Ha umncno. MpusHaknm AennumocTn Ha 2, 3, 5, 9,
10. MNpwu3Hakn genmmocTu Ha 4, 6, 8, 11. [loka3aTensCTBO NPU3HAKOB AeNMMOCTW. PelleHune
NPaKTUYeCKMX 3a4a4 C NPUMEHEHVEM MPU3HAKOB AeIMMOCTH.

PasnoxeHue 4mcia Ha NPOCTble MHOXUTENN

MpocTble U COCTaBHble YNCNa, PeLleTo IpaTocieHa.

Pa3/io)kKeHre HaTypaslbHOro YMCNa Ha MHOXUTENN, Pa3/fioKeHNEe Ha NMPOCTbIe MHOXUTESN.
KonnuecTBO fennTeneid uncna, anropuTM PasfodKeHUs uucna Ha npocTble MHOXKUTENN,
OCHOBHas TeopeMa apuMeTUKK.

Aunrebpanyeckume BblpakeHUs

Kcnonb3oBaHue 6yKB A/ 0603HaYeHUs YNCeS, BbIUMC/IEHNE 3HAYEHUS a/irebpanyeckoro
BbIpXKeHWS, NMPUMEHeHNe anrebpanyecknx BbIPaXKeHWIn AN 3anucy CBOMCTB apUPMETUYECKMX
[eicTBUIA, Npeobpa3oBaHme airebpanyecknx BblpakeHWiA.

Jenntenn n KpaTtHble

[enuTenb 1 ero cBOCTBa, 0OLWMIA AennTeNb ABYX M 60Mee Ymcen, HaMboNbLLNIA 06LLNIA
[ennTeNlb, B3aMMHO MPOCTbIe YMCNa, HAXOXAeHNe HanbonbLlero obuero genutens. KpatHoe u
ero CBOWCTBa, 0OLlee KpaTHOe [ABYX W 6onee uymcesn, HavMeHblLee 06LLee KpaTHOe, Crocobbl
Hax0XeHWst HaMMeHbLLEro o6LLero KpaTHoro.

[pobu

O6bIKHOBEHHbIE 4po6un

[ons, uyacTb, Apo6HOE umcno, Apobb. [ApobHOe YMCNO KaK pe3ynbTaT AeneHus.
MpaBW/bHbIE N HENPaBW/bHbIE APO6Y, CMeLLaHHas Apo6b (CMeLLaHHOe YKCIO).

3anuncb HaTypanbHOIo Yncna B BUAe 4pobu ¢ 3ajaHHbIM 3HaMeHaTeneM, npeobpasoBaHme
CMeLlaHHOM Apo6u B HenpaBwu/bHY Apobb 1 Ha060pOT.

MpuBeaeHue apobeli K 0bLLeMy 3HaMeHaTento. CpaBHeHMEe 00bIKHOBEHHbIX APOGENA.

CnoxxeHne ¥ BbluMTaHMEe OObIKHOBEHHbIX ApPOGEN. YMHOXeHWe W [JeNeHue
06bIKHOBEHHbIX APO6EN.

ApuipmeTnyeckune AeiicTBUA CO CMeLLaHHbIMU LPO6AMU.

ApugpmeTnyeckune gecTBmsA ¢ APOOHBIMU YMCNaMK.

Cnocobbl paumoHanm3auymn BbIYMCIEHNIA N X NPUMEHEHWE NPY BbINONHEHWUN AENCTBUA.

[JecAaTnyHble gpobu



Llenas n gpobHas yacTu AecATUYHON Apobu. NMpeobpasoBaHue AECATUYHBLIX APO6eN B
0ObIKHOBEHHble. CpaBHEHME [AeCATUYHbLIX [Apobeil. CNoXeHMe W BblUMTaHWE [EeCATUYHbIX
Apo6eii. OKpyrneHve AecATUYHbIX APO6Geil. YMHOXEHME U [eNeHne [ecATUYHbIX Apo6ei.
MpeobpasoBaHne O0ObIKHOBEHHbIX Ap06eii B AeCATUYHble AP06M.KOHEUYHble M BGECKOHEYHble
JecATUYHble fpobu.

OTHoLIeHNe ABYX YmnCen

MacwTtab Ha nnaHe wn KapTe.lponopunn. CBoKWCTBA NPOMOPUMIA, NPUMEHEHME
NPONOPLMIA 1 OTHOLUEHWUIA NPU PeLLeHnI 3aay.

CpefHee apUpMeTNYECKOE Ymcen

CpepHee apumMeTnYecKoe ABYX Yncen. M1306paxeHne cpegHero apupMeTnyecKoro AByx
YMCEN Ha YWUCNOBOM MPAMON. PelleHMe NPaKTUYeCKMX 3afad C MPUMEHEHUEM CpefHero
apugmeTunyeckoro. CpegHee apuMeTUUECKOE HECKO/bKUX YUCEN.

[MpoueHThbI

MoHATMe npoueHTa. BbluMCneHMe MNPOUEHTOB OT 4uc/ia M unucna no  M3BECTHOMY
MPOLEHTY, BblpaXXeHMe OTHOLUEHUS B MPOLEHTaX. PelleHne HeCNOXHbIX MPaKTUYeCcKnX 3afay ¢
NpoLeHTamu.

AnarpamMmmbl

CTtonbuyatble ¥ KpyroBble AuMarpammbl. VI3BreuyeHne WHGoOpMaLmMmM u3  auarpamm.
306pa>keHune guarpamm no YACN0BbIM AaHHbIM.

PaunoHasibHble yncna

MonoxuTenbHble N OTpULATENIbHbIE YnCa

306paxkeHre Ymcen Ha YACnoBOM (KOOpAMHATHOR) npsamMoid. CpaBHeHWe uncen. Mogynb
yucna, reomeTpuyeckas WHTepnpeTauus Mogyns uucna. [JenctBus C MOMOXUTENbHbIMU 1
OTpULATENIbHbIMU YnCNaMu. MHOXECTBO Lie/bIX Yncen.

MoHATWE 0 paunoHanbHOM uyucre. [lepBUYHOE nNpeACTasneHWe O MHOXKECTBe
pauyoHanbHbIX Yyncen. [encTBums ¢ paunoHaibHbIMK YnCamu.

PeLleHMe TeKCTOBbIX 3aja4

EAVHMUBI M3MepeHWIA: [AWHbI, naowaan, o6bema, MacCbl, BPEMEHW, CKOPOCTM.
3aBMCUMOCTM  MEXIY eAvHULAMU U3MEPEHUS KaX4OW BeIMYMHbLI.  3aBUCUMOCTU  MeXay
BE/IMYMHAMMN: CKOPOCTb, BpeMs, PacCTOsHWE; NPOWU3BOAUTENIbHOCTb, Bpems, paboTa; LeHa,
KOMIMYeCTBO, CTOMMOCTb.

3afayun Ha Bce apUMeTUYECKME [eNCTBUSA

PeLLeHMe TEKCTOBbIX 3a7a4 apupMeTUYecKnm crnocobom. cnonb3oBaHme Tabiuu, CxXem,
YepTeXen, ApYrux CPeAcTB NPeLCTaBNeHUs JaHHbIX NPY PELLEHUN 3a[a4N.

3afaun Ha ABWXKeHUe, paboTy 1 NOKYMNKK

PelleHVe HEeCNOXHbIX 3afay Ha [ABWKEeHWEe B MPOTUBOMOJIOXKHbLIX HanpaBieHUsX, B
O[HOM HarpaBfeHun, LBUKEHME MO peKe Mo TeYeHUHO M MPOTMB TeyeHus. PelueHune 3afay Ha
COBMECTHYH paboTy. NprMeHeHme apo6ei Npu peLleHnn 3aaad.

3aflaum Ha yacTu, 40NN, NPOLIEHTbI

PelleHne 3aa4 Ha HaxoX/eHWe YacTu Ynicia U Yyncna no ero yactu. PelleHve 3agay Ha
NPOLEHTLI 1 AoNW. MpUMeHeHVe NMPONOPLMIA NPY peLLeHN 3a4au.

Jlornyeckue 3agaumn

PeLleHMe HECNOXHbIX NOrMyeckMx 3agad. PelueHue normyeckux 3afgad € MOMOLLbHO
rpacos, Tabnuu,

OCHOBHble MeTOAbl peLleHNs TeKCTOBbIX 3afjay: apugmMeTUYeckuidi, nepedop
BapUaHTOB.

HarnagHasa reometpus

®urypbl B OKpyXaroLem mupe. HarnsgHole npeactaBieHns o urypax Ha njaoCcKOCTU:
npsmas, 0TPe30K, Ny4, Yros, /loMaHas, MHOrOYro/lbHUK, OKPY)XXKHOCTb, Kpyr. UeTbIpexyrofibHUK,
NPAMOYrO/IbHUK, KBaApaT. TpeyronibHUK, BUAbl TPeYyroNbHUKOB. paBuibHble MHOMOYTONbHUKN.
306paXkeHre OCHOBHbIX FEOMETPUYECKNX (PUryp. B3aumMHOe pacnono>KeHue 4Byx NpAMbIX, ABYX
OKPY>KHOCTEN, MNPAMOIA U OKPY>KHOCTW. [nuHa OTpeska, /OMaHol. EguHMubl n3mepeHus



[NVHbI. [OCTpOeHMe 0Tpe3Ka 3aaHHOW AHbI. Buabl yrnos. ["pagycHas mepa yrna. MamepeHue
1 NOCTPOEHWE Yr/1I0B C MOMOLLbHO TPaHCNOPTUPA.

MepnmeTp MHOroyrosbHuKa. [loHATME naowaau (Urypbl; eauHULbl  U3MepeHns
nnowaau. rNnowags NPAMOYrofibHNKa, Keagparta. MpubnmkeHHoe n3MepeHne naowaan guryp
Ha KnetyaTol bymare. PaBHOBeNKME Urypbl.

HarnsgHole npefcTaBneHusi O MPOCTPAHCTBEHHbIX (urypax: Kyb, napannenenuneg,
npusma, nupaMuga, wap, cgepa, KOHyC, UMnMHAap. 306paxeHne npoCcTPaHCTBEHHbLIX (UIyp.
Mpumepbl  ceveHnidi. MHororpaHHuku. pasuibHble MHOFOrpaHHWKU. [puMepbl  pa3BepToK
MHOTOrpaHHUKOB, LUUIVHAPA U KOHYCA.

MoHsTEe 06beMa; eAnHULIbI 06beMa. O6beM NPSMOYTO/ILHOMO Napannenenvneaa, Kyoa.

lMoHATME O paBeHCTBe uryp. LleHTpasibHasA, oceBas W 3epKasbHasd CUMMETPUM.
306paxkeHre CUMMETPUYHBIX UTyp.

PeLLeHVe NpaKTUYeCKMX 3a4a4 ¢ NMPYMeHeHeM NPOCTeNLWNX CBOUCTB uryp.

VicTopua maTemaTnKun

MoseneHve unp, 6yks, Nepornuos B NpoLEecce cyeTa u pacnpeseneHns NpojyKToB Ha
[ApesHeM Bnv>kHeM BocToke. CBs3b ¢ HEOMMTUYECKON PeBONIOLMEN.

Po>KeHve WecTUaecATEePUYHON CUCTEMbI cuncieHuns. IossneHne aecaTUYHON 3anncu
ymcen.

Po>kzeHve 1 pa3suTue apuipme TUKN HaTypasibHbIX Yncen. HOK, HO/, npocTble yucna.
PelleTo dpaTocieHa.

MosBneHVe HyNsA 1 OTPULATENBHBIX YACEN B MaTeEMaTUHKe ApeBHOCTH. Ponb AnodhaHTa.

Mouemy (—l)(—l) =+17

[pobn B BaswnoHe, ErunTe, Pume. OTKpbITUE AECATUYHbIX ApoGei. CTapuHHbIE
cUCTEMbI Mep. [lecaTuYHble Apo6u 1 MeTpuyeckas cucTema mep. J1. MarHuuKui.

Cofep>aHue Kypca MmaTeMaTUKKM B 7-9 Knaccax

Anrebpa

Uucna

PaunoHasibHble yncna

MHOXeCTBO paunoHanbHbIX 4uncen. CpaBHEHWE pauMoHabHbIX uucen. [encTeus c
pauuoHaibHbIMK Yyncnamu. MNpeacTasneHne pauyoHanbHOro Yncna 4eca TUYHON Apo6bio.

W ppauymoHanbHble Yucna

[MoHATNE nppauMoHaIbHOIo yncna. PacnosHaBaHue MppaunoHabHbIX vncen. [pumepsl

[0oKasaTenbCTB B asiredpe. VippaunoHaibHOCTb qmcna\/_Z. MpvMeHeHne B reomeTpumn.CpaBHeHMe
MppaLnoHabHbIX Yncen.MHOXKECTBO AeACTBUTENbHbLIX YACES.

ToxgecTBeHHbIe Npeobpa3oBaHNA

UwncnoBble N 6YKBEHHbIE BbIpaXKeHUS

BblpaxxeHne ¢ nepeMeHHOW. 3HayeHue BblpaXKeHUs. oACTaHOBKA BbIPaXXEHWIA BMECTO
NnepeMeHHbIX.

Lienbie BbIpaXkeHUA

CTeneHb C HaTypa/ibHbIM MOKasaTesleM M ee CBOWCTBa. [peo6pa3oBaHns BblPaXXEHWUI,
COAepXKaLLmMX CTENEHM C HaTypasibHbIM MoKa3aTesieM.

OfHOuYNIeH, MHOrouyneH. [leicTBMs C OAHOYMEHAMWM W MHOTOY/ieHaMu  (CNOXXeHWe,
BblUMTaHWE, YMHOXEHWE). POPMY/bl COKPALLEHHOI0 YMHOXEHWSA: Pa3HOCTb KBAAPaToB, KBajpaT
CYMMbI U pa3HOCTW.Pa3noXxeHre MHOro4YsieHa Ha MHOXWTE/IN: BbIHECEHWNE OOLLEr0 MHOXMUTENA
3a CKOOKM, rpynnupoBka, MpUMeHeHVe (HOPMyn COKPALLEHHOro YMHOXKeHus. KBagpaTHbIi
TPEXUNeH, pasnoXKeHne KBaApaTHOro TPexyseHa Ha MHOXKUTEeNN.

[po6HO-payoHasIbHbIE BblpadKeHUS

CTeneHb C UenbiM nokasateniem. [MpeobpasoBaHue APOOGHO-TMHENHBIX BbIPAXKEHUIA:
C/IOXKEHME, YMHOXEHWE, feneHne. Anrebpanyeckas Apoob.JonycTyMble 3HAYeHNUs NepeMeHHbIX
B [APOGHO-pauyoHanbHbIX BblpakeHusx. CokpalleHue anrebpaunyeckux papobeid. NpusepeHue



anrebpanyecknx Apobert K obLiemy 3HameHaTeno. [eicTsua ¢ anrebpanyeckumm apobsmu:
CNO>KEHWE, BblYMTaHne, YMHOXKEHWE, [jeNleHne, BO3BEAEHVE B CTEMNEHb.

Mpeobpa3oBaHe BbIpa>KEHWIA, CoLepXKaLLmX 3HaK MOy NS.

KBagpaTHble KOpHU

ApuipmeTUeCKUiA KBagpaTHbIA KopeHb. [Mpeobpa3oBaHue BbIPAXEHWI, COLepXaLmX
KBafpaTHble KOPHW: YMHOXEHWe, [eNeHne, BbIHECEHWE MHOXMWTENs W3-Mof 3Haka KOpHS,
BHECEHME MHOXKUTeNS Nof 3HaK KOPHS.

YpaBHEHNA N HEPaBEHCTBA

PaBeHcTBa

Yucnosoe paBeHCTBO. CBOMCTBA YMC/IOBbIX PaBEHCTB. PaBeHCTBO C NepeMeHHOMN.

YpaBHeHUsA

MMOHATME YypaBHEHWA W KOPHSA YypaBHeHMsi. [lpeAcTasneHWe 0O PaBHOCUILHOCTM
ypaBHeHnin. ObnacTb onpeaeneHnst ypasHeHns (06nacTb AONYCTUMbIX 3HAYEHWIA NEPEMEHHON).

JIHeHOe ypaBHEHVE U ero KOPHU

PelleHne NUHENHBbIX YypaBHEHWI. JIMHeHOe ypaBHeHWe C napameTpoMm. KoimyecTBo
KOPHEN NMHENHOT 0 ypaBHEHUS. PeLleHne IMHENHbIX YpaBHEHUIA C NapaMeT pPoM.

KBagpaTHOe ypaBHEHME N ero KOPHM

KBagpatHble ypaBHeHWUs. HenonHble KBagpaTHble  ypaBHeHUA.  [AUCKPUMUHAHT
KBafpaTHOro YypaBHeHUs. DOpMyna KOPHeil KBagpaTHOro YypaBHeHWs. Teopema BueTa.
Teopema, obpaTHas Teopeme BueTa. PelleHue KBafpaTHbIX YpPaBHEHWIA:UCMOb30BaHME
(hopMynbl 419 HAXOXAEHUS KOPHeW, rpauyecknii MeTOoj pelueHus, pasfodKeHne Ha
MHOXXUTENN, NOA6GOP KOPHeW C UCNoNnb3oBaHWeM Teopembl BueTa. KonmMyecTBO KOpHeN
KBafpaTHOro ypaBHeHWs B 3aBUCUMOCTY OT ero AUCKpUMUHAHTa. BbukeagpaTHble YpaBHEHUS.
YpaBHeHUs, CBOAMMbIE K IMHENHbIM 1 KBaApaTHbIM. KBagpaTHbIe ypaBHEHUS C NapaMeTPOM.

[po6HO-paLoHasibHble YpaBHEHNS

PeLleHne NpocTenwmnx 4po6HO-NMHENHbIX YpaBHEHWIA. PelleHne 4p0oBHO-paLmoHabHbIX
yPaBHEHWIA.

MeTogb! peLleHns ypaBHeHNIA: MeTOAbl PaBHOCU/IbHbIX NPeobpa3oBaHnil, MeT 0/ 3aMeHbI
MepemMeHHON, rpaduyecknin MeTog. Vicnonb3oBaHne CBOWCTB (PYHKLMIA NPU PeLUEHNN YPaBHEHWIA.

MpocTeiie uppaLmoHanbHble ypasHeHns Buga |/ f (x) =a, \/f (x)= \/g (x).

YpaBHeHus Buga x"=a .YpaBHeHuA B LieNbIX Yncnax.

Cuctembl ypaBHEHUIA

YpaBHeHUe C ABYMSA MepeMeHHbIMW. JIMHENHOe ypaBHeHMe C ABYMSI MepeMeHHbIMU.
Mpamas Kak rpaduyeckas MHTepnpeTauns IMHeHOr0 ypaBHeHNA C ABYMS NepeMeHHbIMU.

MMOHATME CUCTEMBI YPABHEHWIA. PelleHre CUCTEMbI YPaBHEHWIA.

MeTofbl peLleHns CUCTEM NIMHENHBIX YPaBHEHUI C ABYMS NepeMeHHbIMU: rpaduyeckuii
MeTO[, METOZ CNOXKEHUS, METOA, MOLCTAHOBKMN.

CUCTeMbI IMHENHbIX YPaBHEHWIA C napameTPOM.

HepaBeHcTBa

Yuncnosble HepaBeHCTBA. CBOMCTBA YMC/OBbIX HepaBeHCTB. [1poBepKa crnpaBes/IMBOCTH
HepaBEHCTB NpW 3alaHHbIX 3HAYEHUAX NEPEMEHHDIX.

HepaBeHCTBO ¢ nepemMeHHON. CTporue 1 HeCTporue HepaseHcTBa. O6nacTb onpeaeneHns
HepaBeHCTBa (061acTb AOMYCTUMbIX 3HAYEHWIA NEPEMEHHONR).

PeLeHWe NMMHENHbIX HEPaBEHCTB.

KBagpaTHOe HepaBeHCTBO W ero peleHns. PelleHne KBagpaTHbIX HEPaBeHCTB:
CMNO/Mb30BaHME CBOMCTB M rpafmka KBagpaTWYHON (PYHKUMW, MeTOf WHTepBaioB. 3aniuchb
peLLeHns KBaapaTHOrO HepaBeHC TBa.

PeLueHve Lenbix n 4po6bHO-paumoHabHbIX HEPaBeHC TB MeTOA0M UHTepBasIoB.

CucTeMbl HepaBeHCTB



Cuctembl HepaBEHCTB C OAHOM MepeMeHHOW. PelleHWe CUCTEM HepaBeHCTB C OAHOM
NMEePEMEHHO: JIMHEMHbIX, KBaApaTHbIX. W306paxeHne pelueHns CUCTEMbl HepaBeHCTB Ha
4MCNIOBOI NPAMON. 3annCh PeLleHns CUCTEMbI HEPaBEHCTB.

PYHKLUUN

lMoHATME PYHKUUMK

[ekapToBbl  KOOpAMHATbl  Ha  MA0CKOCTW.  DOpMMpoBaHMe  MNpeACTaBfeHWn o
MeTanpeAMETHOM MOHATUM «KOOpAMHATbI». Cnocobbl 3afaHns (DYHKUWIA: aHaIMTUYECKUIA,
rpatnyeckunii, TabnuuHblin. Mpaguk yHKUuuW. Tpumepbl QYHKUMIA, NoydaeMbiX B npoLecce
1ccnefoBaHNs PasINYHbIX peasibHbIX MPOLLECCOB 1 pelleHns 3a4a4. 3HaveHre PYHKLMN B TOYKE.
CsoilicTBa (hyHKUMIA: 06MaCTb ONPeAeneHns, MHOXECTBO 3HauYeHWi, Hynu, MPOMEXYTKU
3HAKOMOCTOAHCTBA, YeTHOCTbL/HEYETHOCTb, MPOMEXYTKM BO3pacTaHWs U yObiBaHMS,
Hambo/blLee 1 HaMMeHbLLee 3HauYeHus. ccnefoBaHne (hyHKLMM NO ee rpaguky.

MpeacTasneHne 06 acumnToTax.

HenpepbIBHOCTb (hyHKUMKU. KycOUHO 3aiaHHble (DYHKLMMN.

JInHenHan yHKUMSA

CsoilcTBa M rpauK NMHENHON  (DYHKUMW.  YTI0BOM  KOSPMUUMEHT  MPAMON.
PacnonoxeHue rpamka MHeNHON (PYHKLUMM B 3aBUCUMOCTU OT €€ Yr/10BOro KoaguumeHTa
cBO60AHOIO unieHa. HaxoxkaeHne Ko3(pUUMEHTOB NIMHENHON (OYHKLMK NO 3aaHHbIM YCNOBUSM:
NPOXO>KAeHNe NPSIMOIA Yepe3 [Be TOYKM C 3afaHHbIMU KOOPAMHATaMM, NPOXOXKAeHNE NPSAMOIA
Yepes JaHHYI TOYUKY U napasinenbHon JaHHOW NPSMOIA.

KBagpartnyHaa pyHKUNA

CsoilcTBa ¥ rpamk KsafpaTWyHOM (yHKUMK (napabona). MocTpoeHue rpaguka
KBagpaTUYHON (OyHKUMM MO ToO4KaM. HaxoxieHve Hynel KBagpaTUYHOW  (hYHKUMK,
MHO>KEeCTBa 3Ha4YeHUIA, NPOMEXKY TKOB 3HAKONOCTOSAHCTBA, NPOMEXKY TKOB MOHOTOHHOCT M.

O6paTHasa NponopLMOHasIbHOCTb

k
CsoiicTBa (PyHKLUN y:hy == Mnep6ona.
X P

pacnkn yHKUMIA. Mpeobpas3oBaHve rpamka QyHKUMN y = f (x) A1A NOCTPOEHUs
rPachUKOB (YHKUMIA BUIA y = af (kx +b)+ c -

bly:‘\/_ly:‘é/—lyzlxl'

MocnegoBaTelbHOCTU U NPOrpeccum

Ynucnosas  nocneposatenibHOCTb.  Mpumepbl  YMCMOBLIX — MOC/EA0BaTe/IbHOCTEN.
BeckoHeuHble  NocnefoBaTe/IbHOCTU.  ApUMeTMYecKasd Mporpeccus W ee  CBOWMCTBaA.
leomeTpuyeckas nporpeccusi. ®opmyna 06WEro uneHa W CyMMbl N MNePBbIX YJEHOB
apuMeTUNYECKOW 1 reoMeTPUYECKO Nporpeccuin. CxosLlasnca reoMeTpuyeckas nporpeccus.

PeLleHMe TeKCTOBbIX 3aja4

3agaum Ha Bce apumMeTMYECKNe JenCcTBUSA

PeLLeHMe TEKCTOBbIX 3a7a4 apupMeTU4ecKnm crnocobom. cnonb3oBaHme Tabniuu, CxXem,
YepTeXen, ApYrux CPeAcTB NPeLACTaBNeHUS JaHHbIX NPY PELLEHUN 3a[a4N.

3afaun Ha ABWKeHUe, paboTy 1 NOKYMNKK

AHanM3 BO3MOXHbIX CUTYaLMii B3aMMHOIO PacrnosioXeHUs 06beKTOB MpU UX ABUXXEHUN,
COOTHOLUEHMS 06BEMOB BbIMOHAEMbIX paboT NpPU COBMECTHOM paboTe.

3aflaum Ha yacTu, 40NN, NPOLIEHTbI

PelleHne 3aa4 Ha HaxoX/eHWe YacTu Ynicia U Yyncna no ero yactu. PelleHve 3agay Ha
NPOLEHTLI 1 AoNW. MpUMeHeHVe NMPONOPLMIA NPY peLLeHN 3a4au.

Jlornyeckue 3agaumn

PeLLeHne nornyeckmx 3agad. PelleHne nornyeckmx 3afay ¢ noMoLsio rpacgos, Tabnu,

OCHOBHble MeTOAbl PeLLeHNA TEKCTOBbIX 3a4ay: apuiMeTUUECKUiA, anrebpanyeckumi,
nepe6op BapuaHTOB. [lepBuUYHble MpPeACTAaBNEHNS O [APYrMX MeTOofax pelleHus 3agaqy
(reomeTpuyeckue n rpauyeckme MeTOAbI).

CTaTucTuka v Teopusi BEPOATHOCTEN

padukn PYHKUNIA y = a + K
X +



CraTuctmnka

TabnmyHoe W rpaduyeckoe npeAcTaBfeHVe [aHHbIX, CToN6YaTble W KpPYrosble
avarpammbl, rpamky, NpUMeHeHve guarpamMmm U rpaMkoB Ans OMNUCaHWUs 3aBUCUMOCTEN
peasibHbIX BE/IMYMH, W3B/EYEHME UWH(oOpMaumMn w©3 Tabnuy, AuarpaMM U rpadurkos.
OnucatefibHble CTATUCTUYECKME MOKasaTeN YMCNOBbIX HAbOPOB: cpefHee apU(MeTUYECKOoe,
mejuaHa, Hambosbllee N HauMeHbluee 3HaydeHus. Mepbl paccevBaHWA: pasmax, Aucrepcus u
CTaHAapTHOEe OTK/IOHEHMe.

CnyyaitHast W3MEeHYMBOCTb. VI3MEHUMBOCTb MNpU U3MepeHUsX. Pellarowye npasuna.
3aKOHOMEPHOCT Y B M3MEHUMBbIX BEINYMHAX.

CnyyaiiHble cobbITUA

CnyyaiiHble OMbITbl (3KCNEPUMEHTbI), 3/1EMEHTapHbIE ClyYaiHble CObbITUA (MCXOAbI).
BepoATHOCTM  3aneMeHTapHbIX COObITUIA. COObITUS B C/yYailHbIX  3KCMEPUMEHTaX MU
6NaronpuUATCTBYIOLME 3M1EMEHTAapPHbIE COObITUSA. BEpOSTHOCTU CNy4aiHbIX COObITUIA. OnbIThl C
PaBHOBO3MOXHbIMU 3/1EMEHTAPHbIMU  COBLITUAMKU. Knaccuyeckne BepOATHOCTHbIE OMbIThbl C
MCNONb30BaHNEM MOHET, KyOMKOB. [lpeAcTasfeHne CcOObITUIA C  MOMOLLbK  Auarpamm
Aiinepa.lNpoTMBOMNONOXKHbIE COObITUA, 00beAuHeHWe W nepeceveHne CcobbITUA. [pasuno
CNO>KeHNs BeposATHocTeln. CnyyaiHbid  BbI6Op.IpeAcTaBneHne 3KcnepuMeHTa B BUAe
fepesa.HesaBucMble  COObITUA.  YMHOXKEHME BEPOSATHOCTENW HE3aBUCUMbIX  COObITUIA.
MocnefoBaTe/NbHbIE HE3ABUCUMbIE UCMbITaHWs. [NpeacTaBieHne 0 He3aBUCUMbIX COObITUAX B
XKU3HW.

SNEMEHT bl KOMOMHAT OpUKU

MpaBuno YMHO>KEHWS, MepecTaHoBKM, (hakTopuas uucna. CoueTaHus U YUCIo
coyeTaHuii. dopmyna umcna codeTaHuid. TpeyronbHuK Mackans. OnbiTbl ¢ 60MbLWIXM YACIOM
PaBHOBO3MOXKHbIX 3/leMEHTAPHbIX COObITWA. BbluniCNeHNe BEpPOSATHOCTEN B OnblTax ¢
MPUMEHEHVEM KOMOMHATOPHbLIX opmysn.  McnbiTanua bBepHynnn.  Ycnex W Heygauya.
BeposaTHOCTM COObLITUIA B Cepumn UCTNbITaHuiA BepHynnu,

Cny4aiiHble BENNYUHBI

3HaKOMCTBO CO ClyYyalWHbIMU BEAMYMHAMKM Ha MpUMepax KOHEYHbIX AMCKPeTHbIX
CNyyaiHbIX BeNnUMH. PacnpegeneHve BeposiTHOCTEN. MaTeMaTunueckoe o>kugarHue. CBoicTBa
MaTeMaTuN4ecKoro oxkuganus. MoHaTve 0 3aKoHe 60/bLIMX Yncen. i3mepeHne BeposSTHOCTEN.
MpuMeHeHne 3aKoHa O6OMbLUMX 4YMCEN B COUMONOrWWM, CTpPaxoBaHWW, B 34paBOOXPaHEHUM,
obecneyeHnr 6e30MacHOCTU HaceNeHNsa B Ype3BbIYaiHbIX CUTYyauusX.

["'eomeTpusa

"feomeTpuryeckune purypbi

dUrypbl B reOMETPUM 1 B OKPYXKatOLLIEM MUpe

"eomeTpuyeckast urypa. @opMmpoBaHue NpeacTaBeHniAi 0 MeTanpegMeTHOM MOHATUN
«hurypa».

Touka, NMHKUA, 0TPE3OK, NpAMas, /iyd, SJoMaHas, MaI0CKOCTb, Yros, GuccekTpuca yrna u ee
CBOWCTBA, BUJbI YIN10B, MHOFOYrO/IbHUKM, KPYT.

OceBasi CUMMETPUA reOMeTPUYECKUX (DUryp. LieHTpasibHasi CUMMETPUS TeOMETPUYECKNX
curyp.

MHOroyronbH1MKN

MHOroyrosibHUK, €ero 93/emMeHTbl M €ero CBOWCTBa. PacnosHaBaHWe HEKOTOPbIX
MHOIOYT0/IbHUKOB. BbINyK/ble ¥ HEBbIMYK/ble MHOTOYroflbHUKN. MpaBu/ibHbIE MHOTOYrO/IbHUKMN,

TpeyronbHUKN. BbicoTa, MeauaHa, OUCCEKTpUCA, CPEeSHSS JIMHUA  TPeyrosibHUKa.
PaBHOOEPEHHbIN TPeyrofibHWK, ero CBOWCTBA W MPU3HaKW. PaBHOCTOPOHHWUIA TPEYrosibHUK.
MMpAMOYro/ibHbINA,  OCTPOYrO/ibHbIA,  TYMOYrO/IbHbIA  TPEYrofIbHUKW.  BHeWHWe  yribl
TpeyrosibHMKa. HepaBeHCTBO TpeyrosibHuKa.

YeTbIipexyrofibHUKK. [apannenorpamm, pomo, MNPsAMOYro/ibHUK, KBagpart, Tpaneyus,
paBHOGeApeHHas Tpaneuus. CBONCTBa M NPU3HaKK NapannenorpaMmma, poMoa, NpsMoyrofibH1Ka,
KBagpaTa.

OKpY>XHOCTb, Kpyr



OKpY)XHOCTb, Kpyr, WX 3/IEMEHTbl W CBOWCTBA;, LEHTPa/ibHble W BMMUCAHHbIE Yr/ibl.
KacatesnibHas 1 cekywias K OKPY)>XHOCTW, UX CBOWCTBA. BnucaHHbIe U ONMCaHHble OKPY)XXHOCTU
L)1 TPeYro/IbHNKOB, Ye TbIPEXYro/lbHUKOB, NPaBWIbHbIX MHOTOYTO/IbHKOB.

"feomeTpuryecKune urypbl B npocTpaHcTBe (06bEMHBbIE Tefa)

MHoOrorpaHHuK 1 ero aneMeHTbl. Ha3gaHUs MHOTOrpaHHNKOB C PasHbIM MONIOXKEHNEM U
KONMYeCTBOM rpaHeid. epBUYHbIe NPeACTaB/eHUs O Nupamuge, napainnenenvnese, npusme,
cthepe, Wwape, UMNNHAPE, KOHYCE, UX 3N1EMEHTAaX U NPOCTEMLLIMX CBONCTBAX.

OTHoLLEeHUSA

PaBeHCTBO uryp

CBoiicTBa paBHbIX TPEYro/IbHWUKOB. NpU3HaKN paBeHCTBa TPeYro/ibHUKOB.

MapannenbHOCTb NPAMbIX

Mpu3HakM 1 CBOWCTBa MapasnenbHbIX MpAMbIX. AKCMOMa napannenbHocTy EBknaa.
Teopema daneca.

MepneHAMKYNAPHbIE NPAMbIe

Mpamoid yron. [epneHaMkynap K npsAMoi. HaknoHHas, npoekuus. CepeanHHbIA
neprneHAnKynap K oTpesky. CBOIMCTBa ¥ NPU3HaKM NeprneHANKyNISpHOCT L.

Mogobwve

MponopumoHabHble 0Tpesku, nogodue duryp. MNogobHble TpeyronbHUKW. [pu3Haku
nogo6us.

B3anmHoe pacrnosioXxeHme NpsMO 1 OKPY>XKHOCTK, [BYX OKPY>KHOCTEA.

13mMepeHunsi 1 BbIUMCIEHUSA

BennunHbi

[MoHATMe BenuuuHbl. [OnnHa. K3MepeHue AnnHbl. EAUHUUBI  U3MEPEeHUs  ONNHBI.
BennuuHa yrna. I'pagycHasa mepa yrna.

MoHATMEe O nnowagn nJOCKON (urypbl M ee CBOWCTBaxX. M3MepeHwe nnowiagen.
EAVHULBI ©3MepeHns NioLwaan.

MpepncTtasneHne 06 06beMe 1 ero cBoicTBax. 3amepeHve obbema. EAUHMLLI M3MepeHUs
06BLEMOB.

13mepeHunsi 1 BbIYMC/IEHUSA

VHCTpYMEeHTbI 419 U3MEPEHWUIA 1 MOCTPOEHUI; N3MEPEHME W BbIYUCIEHWE YINOB, AJINH
(paccTosiHMIA), nyowaseid. TPUrOHOMETPUYECKME (PYHKLMM OCTPOro yrna B MpsAMOYro/ibHOM
TPeyrofibHuKke TPUrOHOMETPUYECKe (OYHKUMM Tynoro yrna. BbluncneHve 3nemMeHTOB
TPEYrosIbHUKOB C WCMOJ/Ib30BAHWEM TPUrOHOMETPUYECKUX COOTHOLUEHWA. PopMy/bl NoWwaam
TPEyrofibHUKa, napasnenorpaMMa 1 ero 4acTHbIX BWAOB, (POPMY/ibl AJINHbI OKPYXXHOCTU W
nnowaay kpyra. CpagHeHue 1 BbluMciieHVe niowageil. Teopema Mudaropa. Teopema CUHYCOB.
Teopema KOCKHYCOB.

PaccTosaHusa

PaccTosiHMe MeXAy Toukamu. PacCTOsiHMe OT TOYKM O NPsSMOW. PaccTosHue MedKay
urypamm.

["'eomeTpuYecKme NocTpoeHUs

"eoMeTpuUYecKme NOCTPOEHUS ANA UINKOCTPaLMM CBOMCTB reOMETPUYECKNX PUTYpP.

VHCTpYMeHTbI 419 MOCTPOEHWIA:  UMPKY/b, JIMHENKa, YrofibHWK. [pocTeiiwmne
MOCTPOEHNUS LMPKYNeM W NIMHENKON: NOCTPOEHMe OMCCEKTpPUCHI yrna, neprneHaukynapa K
NPAMOM, Yrna, paBHoOro AaHHomy,

IMocTpoeHVe TPEYroNbHNKOB N0 TPEM CTOPOHaM, ABYM CTOPOHAM U YTy MEXKAY HUMU,
CTOpPOHe 1 BYM NpunexKalyM K Hell yrnam.

[JeneHne oTpeska B JaHHOM OTHOLLEHUN.

MeomeTpuyecKme npeobpasoBaHms

Mpeobpa3oBaHus

MoHATMe  npeobpasoBaHus.  [peAcTaBfeHWe O MeTanpegMeTHOM  MOHATUM
«npeobpasoBaHue». Mogobue.

[BrxeHuns



OceBast U UeHTpa/bHass CUMMETPUA, NOBOPOT W napaiefibHblil nepeHoc.KombuHaumm
[BV>KEHWI Ha NNOCKOCTY U UX CBOMCTBA.

BeKTopbl 1 KOOpAMHATbI Ha N/TI0CKOCTH

BekTopbl

MMoHATMe BeKTOpa, [AENCTBMS HaZ BEKTOpaMW, WCMO/b30BaHWE BEKTOPOB B (DU3MKE,
pa3no>keHve BeKTOopa Ha COCTaBNAoLLME, CKaNapHOe Npon3BeaeHme.

KoopanHathl

OCHOBHbIe  TMOHATMA, KOOPAMHATLI BEKTOpPa, pacCTofHWE MedKAy TOouYKamu.
KoopanHaThbl cepeiMHbl 0Tpe3Ka. Y pasHeHus quryp.

MMpYMeHeHVe BEKTOPOB W KOOPAMHAT [ PeleHUs NPOCTEeMWnX reoMeTpPUIeckmx
3a4au.

VicTopua maTemaTnKm

BO3HMKHOBEHME MaTEMaTWKM KakK Hayku, aTanbl ee pa3BuTua. OCHOBHble pasfenbl
MaTemMaTUKW. BoigaroLwpecad MaTemMaTUKN U UX BKNAA B pasBUTUe HaYKN.

BeckoHeYyHOCTb MHOXKECTBA NPOCTbIX Yncen. Yucna u gavHbl 0TPE3KOoB. PaunoHanbHble
yncna. MoTpebHOCTD B MppaumoHabHbIX Yicnax. LLkona Mudaropa

3apo>kaeHne anrebpbl B Hegpax apudmeTwuku. An-Xopeamu. PodKaeHue 6GYKBEHHOM
cumBonuku. MN.®depma, ®. BueT, P. dekapT. cTopus Bonpoca 0 HaxoXKAeHU (popmyn KOpHel
anrebpanyecknx ypaBHeHW cTeneHeid, 60nbnMX YeTbipex. H. TapTanbs, O>K. KapgaHo, H.X.
Abenb, 3.lMNanya.

MosBieHne MeTOoAa KOOPAMHAT, MO3BONSAIOLLErO NEPEBOANTL FreOMeTPUYECKME 0ObEKT bl
Ha A3bIK anredpsl. MoseneHne rparkos PyHKUMiA. P. OekapT, M. ®epma. Mpumepbl pasinyHbIx
CUCTEM KOOpAuHaT.

3apava JleoHapao MusaHckoro (PuboHauum) 0 Kponmkax, umcna dnboHavun. 3agava o
LaxMaTHOMN A0cKe. CXxoAnMMOCTb reoMeTPUYECKOIA NPOorpeccun.

NCcTOoKM Teopun BepOSTHOCTEN: CTpPaxoBoe [feNno, asapTHble wurpbl. . depma,
b.MMackanb, A. BepHynnu, A.H.Konmoropos.

OT 3emnegenvs K reomeTpun. MNMudparop n ero wkona. danec, Apxumes. MraToH u
ApucToTens. ocTpoeHne npaBunbHbIX MHOIOYronbHWKOB. Tpuccekumsa yrna. KeagpaTypa
Kpyra. YaBoeHue kKyba. McTopusi uncna m. 3010TOe ceyeHne. «Havana» EBknnpa. J1 Dunep,
H.N.Nobauesckuii. icTopus NnaToro nocrynara.

['eomeTpua 1 UcKyccTBO. ['eoMeTpuyecKre 3aKOHOMEPHOCT N OKPY>KatoLLEro Mmpa.

ACTpoHOMUA 1 reomeTpus. UTO 1 Kak y3Hanu AHakcarop, dpaTocieH u Apuctapx o
pa3mepax JlyHbl, 3eman 1 ConHua. PaccToaHua oT 3eman go JlyHbl n ConHua. WM3mepeHue
paccToaHua oT 3eman o Mapca.

Pofb POCCUNCKMX YYeHbIX B pasBuTuM MaTemaTwku: J1.3inep. H.N.Jlo6aueBCcKuid,
M.N1.Yebbiwes, C. Kosanesckast, A.H.Konmoropos.

MaTemaTuka B passuTum Poccun: lMeTp |, WKona mMaTemMaTUYECKUX U HaBUrauKuxX
HayK, passuTue poccuiickoro gnoTa, A.H.Kpbinos. KocMmuyeckas nporpamma v M.B.KengpbiL.

Copfep>XaHue Kypca maTeMaTuUKKM B 7-9 Knaccax (yrny6/ieHHbI ypoBeHb)

Anrebpa

Uucna

PaunoHasibHble yncna

CpaBHeHVe pauyoHa/ibHbIX Ynces. JeicTBua ¢ paunoHaibHbIMU Ynciamn. KoHeuHble 1
OeCKOHeYHble AecaTUYHble apobun. MpefcTaBieHne pauMoHaIbHOTO Y1Ca B BUAE AECATUYHOWA
apobu.

VppauymoHanbHble Yucna

MoHATME MppaLMOHaTIbHOTO Yucna. PacnosHaBaHWe mMppaumoHaibHbIX Yucen. JeicTeus
C vppaunoHaibHbIMK Yncnamn. CBOMCTBA AENCTBUIA C MppauyMoHabHbIMKU Yncnamu. CpaBHeHWe
nppaumoHabHbIX Yncen. MHOXECTBO AeCTBUTENIbHBIX YMCES.

MNpencTaBneHMs 0 PacLLUNPEHUAX YNCIOBLIX MHOXKECTB.

ToXaecTBeHHbIe Npeobpa3oBaHms



Uuncnosble N 6YKBEHHbIE BblpaXKeHUS

BblpaxxeHne ¢ nepeMeHHOW. 3HayeHue BblpaXKeHUs. oACTaHOBKA BbIPaXXEHWA BMECTO
NepeMeHHbIX.

3aKOHbl  apuMETUYECKMX OeNCTBMIA.  [peobpa3oBaHMsi  YMC/IOBbIX  BbIPAXKEHWUIA,
COAepXKaLLMX CTENEHM C HATYpPa/IbHbIM U Lie/IbIM NMoKasaTesiem.

MHorouneHbl

OfHouseH, cTeneHb OfHouneHa. [elcTBus € ogHoYNeHaMu. MHOMoYseH, CTeneHb
MHOrou4sieHa. 3HayeHWs MHorouneHa. [encTBMA C MHOMOY/IEHaMWU: C/OXEHWE, BblYUTaHWE,
YMHOXeHWe, feneHve. [peobpa3oBaHMe LEMOro BbIPOKEHUS B MHOro4sieH. Popmysbl
COKpPAaLLEHHOro YMHOXEHWSA: pa3HOCTb KBAApaToB, KBagpaT CyMMbl M pasHOCTW. DOopMySibl
npeo6pa3oBaHNs CyMMbl U Pa3HOCTU Ky00B, KyO CyMMbI U pasHOCTU. PaznoXeHne MHOro41eHOB
Ha MHOXWTE/NN: BbIHECEHME OOLLEro MHOXWTeNs 3a CKOO6KW, rpynnupoBKa, MCMoJ/ib30BaHWe
(hopMy/n COKpPaLLEHHOr0 YMHOXeHUS. MHOrouneHbl ¢ 0AHOM nepemeHHoOW. CTaHAAapTHbIA BUA
MHOrOu4/1IeHa C OAHOW NepeMeHHOIA.

KBagpaTHbIi TpexusieH. KOpHM KBagpaTHOro TpexuneHa. PasfiodXeHne Ha MHOXMUTeNu
KBaZpaTHOro TpexuneHa. Teopema Bueta. Teopema, obpaTHas Teopeme BueTa. BbigeneHue
MOJIHOTO KBajpara. PasnoxeHne Ha MHOXMTENIN CNOCO60M BbleNIEHNA NMOHOMO KBajpara.

[MoHATMe TOXKaeCTBA

ToxecTBeHHOe npeobpasoBaHue. [NpeacTaBeHre 0 TOXAECTBE HA MHOXECTBE.

[po6HO-payoHasIbHbIE BblpadKeHUS

Anrebpanyeckas apo6b. MpeobpasoBaHNA BbIPaXKEHWIA, COAEPXKALLUMX CTENEHU C LENbIM
nokasarenem. [oOnycTUMble 3HaYeHUS MEPEMEHHbIX B APOOGHO-paLMOHA/IbHBIX BblPaXKEHUSX.
CokpauleHve anrebpavyecknx [apobei. lNpuBeaeHve anrebpamyecknx [Apoberi K obuiemy
3HameHaTento. [eicTBUA ¢ anrebpanyecknMm ApodsMn: CNOXKEHNE, YMHOXEHWE, [eNeHNe.

Mpeobpa3oBaHve BbIPXKEHWNIA, COAEPXKALLMX 3HaK MOAYNS.

VppaumoHasibHble BbIpaXKeHUS

ApuipmeTMYeCKNA  KBagpaTHbIA  KOpPeHb. JlonyCTUMble 3HAYEHUS MEPEMEHHbIX B
BbIPXKEHMSX,  cofepXawmx — apuiMeTMyeckme — KBafpaTHble  KOpHW.  [peobpa3oBaHue
BbIPXKEHWIA, COAepXKaLMX KBaAPaTHbIE KOPHMU.

KopHu n-bix cTeneHei. [onycTvMble 3HA4YeHUS MEPEMEHHbIX B  BbIPAXEHUSX,
CoAepXKaLmMx KOPHU N-biX CTereHel. MNpeobpa3oBaHne BbIPXKEHWUA, COLePXKaLLMX KOPHU N-bIX
CTeneHen.

CTeneHb C pauuoHaibHbIM MokasatesneM. Mpeobpa3oBaHMe BbIPKEHWI, COAepXaLmx
CTeneHb C pauyoHa/IbHbIM MOKa3aTeNeM.

YpaBHeHUs

PaBeHcTBa

Yucnosoe paBeHCTBO. CBOMCTBA YMC/IOBbIX PaBEHCTB. PaBEHCTBO C NepeMeHHOMN.

YpaBHeHUsA

MoHATUE YpaBHEHWSA U KOPHSA YpaBHeHWs. MpeacTaBneHme 0 paBHOCUIbHOCTN YpaBHEHWIA
N YpaBHEHUAX-CNEACTBUAX.

MpeactaBneHne O PaBHOCWUIBHOCTM Ha MHOXECTBE. PaBHOCW/bHblE MNpPeobpa3oBaHus
YPaBHEHWIA.

MeTofb! peLleHns ypaBHeHWI

MeTofbl paBHOCWU/IbHBIX NPeobpa3oBaHWii, MeTOA 3aMeHbl NepemMeHHOM, rpafuyecKuii
meTof. Mcnosib3oBaHMe CBOMCTB (DYHKUMIA NPU PELLEHUI YPaBHEHWIA, UCMO/b30BaHNE TEOPEMbI
BuveTa /11 ypaBHeHWin CTeneHu BbiLe 2.

JINHelHOe ypaBHEHVE U er0 KOPHU

PeLleHne IMHENHbIX YpaBHEHWIA. KOMYECTBO KOPHEN IMHENHOrO ypaBHeHUs. JIMHeNHoe
ypaBHeHMe ¢ NapaMeTpoM.

KBagpaTHOe ypaBHEHWE N ero KOPHM

[VCKPUMUHAHT KBafpaTHOro ypaBHeHWs. Popmyna KOpHel KBafpaTHOro ypaBHEHUS.
KonmyecTBo [eMCTBUTENbHbIX KOPHEN KBajpaTHOIO YpaBHEHWA. PelueHVe KBadpaTHbIX



YpaBHEHWIA: TpatnmyecKnii MeTO/ PeLLIeHNs, NCNob30BaHMe (POPMY/Ibl A1 HAXOXAEHNA KOPHEN,
pasfiOXKeHNe Ha MHOXWUTENW, NOAOOP KOPHel C  UCMONb30BaHMEM TeopeMbl Bueta.
BukBagpaTHble ypaBHEHUS. YpaBHEHUS, CBOAMMbIE K JIMHENMHbIM U KBaApaTHbIM. KBagpaTHoe
ypaBHeHMe C napameTpoM. PelueHve MNpOCTerUMX KBaApaTHbIX YPaBHEHWI C napameTpamu.
PeLLeHne HEKOTOPbIX TUMOB YPaBHEHWA 3 1 4 CTENEHMN.

[po6HO-paLoHasibHble YpaBHEHNS

PeLeHne 4poOHO-pauyoHa/IbHbIX YpaBHEHWIA.

MpocTeiilune vppauyoHanbHble ypaBHeHUs Bupa: 4/ f (x) =a; \/f(x):\/g(x)
Jfx) = a'\/(f(x)\/rg(x)m NX pelleHne. PelleHWe UppaunoHanbHbIX YpaBHEHWI BuAaa

f(x)=g(x).

Cuctembl ypaBHEHWUIA

YpaBHeHUEe C ABYMSI NepeMeHHbIMU. PelleHne ypaBHeHW B LefbIX Yncnax. JIMHenHoe
ypaBHeHUe C [BYMS MepeMeHHbIMU. [pagmyeckas vHTepnpeTauus NMHENHOro ypaBHEHWUS C
ABYMS MepeMeHHbIMU.

MpeacTaBneHne 0 rpamMyeckoin MHTeprpeTaumMm NpPOM3BOJILHOIO YpPaBHEHWSA C [ABYMS
NepeMeHHbIMU: NIMHUW Ha NJIOCKOCTMU.

MMOHATME CUCTEMBI YPABHEHWIA. PelLeHre CUCTEM YpaBHEHUIA.

MpepacTaBeHne 0 PaBHOCU/ILHOCTY CUCTEM YPaBHEHWIA.

MeTofbl peLleHnsi CUCTEM JIMHENHBLIX YPaBHEHWUI C ABYMS MEPeMeHHbIMU padryecKuii
MeTOf, MEeTOJ C/OXeHMWsi, MeToZ MOACTaHOBKW. KO/MYECTBO peLUEHWUA CUCTEMbI JIMHEMHbIX
ypaBHeHWiA. CucTeMa IMHENHBIX YPaBHEHWI C NapaMeTPOM.

CuCTeMbI HEJIMHENHBIX YpaBHeHM. MeTobl PeLleHNs CUCTEM HEIMHENHbIX YPaBHEHWA.
MeTog AeneHus, MeTos 3ameHbl nepemMeHHbIX. OJHOPOAHbIE CUCTEMBI.

HepaBeHcTBa

Yucnosble HepaBeHCTBA. CBOMCTBa YMC/IOBbIX HepaBeHCTB. [poBepKa crnpaBes/IMBOCTU
HepaBEHCTB Npu 3alaHHbIX 3HAYEHUAX NEPEMEHHDIX.

HepaBeHCTBO C nepemeHHON. CTporve u HecTporve HepaBeHCTBa. [lokaszaTeNbCTBO
HepaBeHCTB. HepaBeHCTBa O CpefHUX AN ABYX YKMCer.

MOHATME O peLeHnn HepaBeHCTBa. MHOXKECTBO pPeLleHMn HepaBeHCTBa.

MpepacTaBeHne 0 PaBHOCU/ILHOCTY HEPaBEHCTB.

JInHeiHOe HepaBEHCTBO M MHOXKECTBA €ro pelleHuid. PelleHne NMHENHbIX HepaBeHCTB.
JInHeiHOe HepaBeHCTBO C NapameTpoM.

KBagpaTHOe HepaBeHCTBO U ero peweHus. PelleHve KBagpaTHbIX HEPaBEHCTB:
1CNO/b30BaHME CBOMCTB W rpagmka KBagpaTUYHOW (DYHKUMW, METOJ WHTepBaioB. 3anuchb
peLLeHns KBaapaTHOro HepaBeHCTBa.

KBagpaTHOe HepaBeHCTBO C NapameTpPoOM U ero peLLeHue.

MpocTeiiune wnppaumoHanbHble HepaeHcTBa Buaa: 4/ f(x)>a; /f(x)<a;

\/f (x) >\/g(x)\/f(x) > a.

OO600LLEHHbIN METOL UHTEPBA/IOB /19 PELLUEHNS HEPABEHCTB.

CucTeMbl HepaBeHCTB

Cuctembl HepaBEHCTB C OAHOM MepeMeHHOW. PelleHWe CUCTEM HepaBeHCTB C OAHOM
MEePEMEHHON:  /JIMHENMHbIX,  KBagpaTHbIX,  APOOGHO-paUMOHA/IbHLIX,  UPPaLUOHAIbHBIX.
N306paxkeHVe peLleHns CUCTEMbl HEPABEHCTB Ha YMC/IOBOIN NPSAMON. 3anuch peLleHns CUCTEMBI
HepaBEeHCTB.

HepaBeHCTBO C [BYMSi MepeMeHHbIMW. [lpeAcTaBfieHWe O  pPeLeHUn  JIMHENHOro
HepaBeHCTBa C [ABYMSA MepeMeHHbIMW. [padmyeckas UHTeprpeTaumsi HepaBeHCTBa C ABYMS
nepeMeHHbIMU. ["padmyecKmini MeTog, peLleHnst CUCTEM HEPABEHCTB C ABYMS MePeMEHHbIMM.

PYHKLUUN

[MoHATME 3aBUCUMOCTU




MpAmMoyrosbHas  cucTtema  KoopauHat.  ®opMupoBaHMe — MNpeACTaB/eHuin o
MeTanpeaMeTHOM MOHATUUN «KOOPAMHaATbI». ["padmK 3aBUCUMOCTW.

PYHKUMA

Cnocobbl 3afaHnA  (OYHKUMA: aHa/IMTUYECKUA, Tpafuyecknin, TabnmuHbliA. [padunk
(hyHKUMKW. TprMepbl (YHKUMIA, NoyYaeMbIX B MPOLECCe UCCefoBaHMs Pas/IyHbIX NMPOLECCoB
N peweHns 3adad. 3HaydeHve (PyHKUMM B TOuke. CBOMCTBa (hyHKUMIA: 06/1acTb OnpeaeneHuns,
MHOXECTBO ~ 3HAYEHWI, HYMM, MNPOMEXYTKA  3HAKOMOCTOSHCTBA, 4YETHOCTb/HEYETHOCTb,
BO3pacTaHue 1 yoblBaHWe, NPOMEXYTKN MOHOTOHHOCTM, HanbO/IbLLEe N HAMMEHbLLIEE 3HAYEHNE,
nepuoanYHoCTb. ViccnefoBaHve yHKUUN MO ee rpaduky.

JInHenHan yHKUMSA

CBoiicTBa, rpatiK. YT10BON KOADMULMEHT NPsSMOIA. PacnonoxeHue rpagmnka MHENHON
(PYHKLMWN B 3aBUCUMOCTM OT ee KO3(h(hULINEHTOB.

KBagpartnyHaa pyHKUNA

CsoiictBa. [Mapabona. MocTpoeHne rpagmka KagpaTUUHON (YHKUMK. [lonoxeHue
rparka KBagpaTUYHOW (YHKUUW B 3aBUCUMOCTU OT ee KO3PuUMeHTOB. lKicnonb3oBaHue
CBOWCTB KBagpaTUUHOWN (hYHKLMW 415 peLleHns 3agay.

O6paTHasa NponopLMOHasIbHOCTb

o k
CsoicTBa PyHKUMN y _k y = —. 'mnep6ona. MpeacTasneHne 06 acumnToTax.
X X

CTeneHHasa PyHKLUMA ¢ NoKasaTenem3
CsoiictBa. Kybuyeckas napabona.
PYHKUMN y = x , y = ¥/x , y = x| Nx cBoricTBa 1 rpatmkun. CteneHHas (hyHKUUA €

rnokasaTenem cTeneHu 6osnbtue 3.

MpeobpazoBaHne rpaMKoB  (OYHKUMIA:  napanniefibHblii  NEPEHOC,  CUMMETPUS,
pacTshkeHue/cxxaTme, OTpaXKeHue.

MpepncTaBeHne 0 B3aMMHO 06paTHbIX (DYHKLMAX.

HenpepbIBHOCTb (hyHKLMM 1 TOUKW pa3pbiBa PyHKUMIA. KyCOUHO 3afaHHble (yHKLMN.

MocnegoBaTeIbHOCTU U NPOrpeccum

Ynucnosas nocnefoBatenibHOCTb.  [pumepbl.  BeCKOHeYHble  MoCnefoBaTe/lbHOCTY.
ApumeTnyeckas Nporpeccus 1 ee cBoWCTBa. MeomeTpuyeckas nporpeccusi. CymmmpoBaHue
MepBbIX  YMEHOB  apu(METMYECKOW W TEeOMETPMYECKO  nporpeccuin.  Cxopsilascs
reometpuyeckasd  nporpeccus. Cymma  CXOsWeics  reOMeTPUYEcKO  Mporpeccum.
"apMOHMYecKnin psag. PacxoamMMOCTb FrapMOHNYECKOro paja.

MeTo4 MaTemMaTU4YeCKOM WHAYKUUW, €ro MpuvMeHeHWe [And  BblBoga  opmyn,
[0Ka3aTe/ibCTBa PaBEHCTB 1 HEPABEHCTB, PELLUEHUS 3aaay Ha Ae/IMMOCTb.

PeLleHMe TeKCTOBLIX 3aja4

3agaum Ha Bce apuMeTMYECKNE JeNCTBUSA

PeLLeHMe TEKCTOBbIX 3a7a4 apupMeTU4ecKnm crnocobom. cnonb3oBaHme Tabniuu, CxXem,
YepTeXXen, ApYrux CPeAcTB NPeLCTaBNeHUs JaHHbIX NPY PELLEHUN 3a[a4N.

PeLleHue 3afa4 Ha ABWXXeHMe, paboTy, MOKYMNKM

AHan13 BO3MOXHbIX CUTYaLMii B3aMMHOIO PacrnofioXeHUs 06beKTOB MpU UX ABUXXEHUN,
COOTHOLUEHUS 06BEMOB BbIMOIHAEMbIX paboT NpPU COBMECTHOW paboTe.

PewleHue 3afa4 Ha HaxXoX4eHWe YacTu Ymca v Ymcna rno ero YacTum

PewleHue 3afa4 Ha NPOLEHTbI, 4O/IN, NPUMEHEHME MPONOPLMIA NPU peLLeHN 3a4au.

Jlornyeckue 3agaumn

PeLLeHne nornyeckmx 3agad. PelleHye normyeckmx 3agad ¢ noMoLLbio rpados, Tabnumy,

OCHOBHble MeTOAb! peLLeHns 3aau

ApuimeTnyeckuid, anredpamyeckuii, nepebop BapnaHToB. MNepBUYHbIE NPEACTaBNEHUS O
APpYrux MeTofax peLleHus 3agay (reoMeTpuyeckme 1 rpainuyeckme Metoabl).

CTaTucTuka u Teopusi BEPOATHOCTEN

CraTuctmnka



TabnmyHoe W rpauyeckoe npeAcTaBfeHVe [aHHbIX, CToN6YaTble W KpPYroBble
Amarpammbl, U3BMIEYEHNE HY)KHOM MH(opMaumn. [Auarpammbl paccemaHusi. OnucaTtesibHble
CTaTUCTUYECKME MOKa3aTe/n: CpeaHee apuimeTnyeckoe, MeamaHa, HanbonbLlee N HauMeHbLLEee
3Ha4YeHns 4YnMcnoBoro Habopa. OTKIOHeHKe. CryyaiiHble BbIGPOCHI. Mepbl paccemBaHus: pasmax,
Aaucnepeuns 1 ctaHfapTHOe OTKNOHeHWe. CBOWMCTBa CPeaHero apuMeTUHeCKOro U AUCMepcun.
CnyyailHast  M3MEHYMBOCTb. VI3MEHUMBOCTb MpU  M3MepeHusiX. Pelsatrolime npasua.
3aKOHOMEPHOCTM B M3MEHUMBLIX BE/IMYMHAX.

CnyuyaliHble onbITbl U Cy4YaliHble CObbITUSA

CnyyaiiHble OnbITbl (3KCNEPUMEHTbI), 3/1EMEHTapHbIE ClydaiHble CObbITUA (MCXOAbI).
BepoATHOCTM  3aneMeHTapHbIX CO6bITUIA. COObITUS B C/yYailHbIX — 3KCMEPUMEHTaX U
6NaronpuUATCTBYIOLME 3M1EMEHTAaPHbIE COObITUSA. BEpOSTHOCTU Cny4aiHbIX COObITUIA. OnbIThl C
PaBHOBO3MOXHbIMU 3/1EMEHTAPHbIMU  COBLITUAMKU. Knaccuyeckne BepOATHOCTHbIE OrMbITbl C
MCNO/b30BaHNEM MOHET, KyOuKoB. lMpefcTaBneHme COBbITUIA C NOMOLBIO Auarpamm Jditnepa.
MpOTUBOMNOMOXHbIE CO6LITUSA, 00bEAMHEHWE W MepeceveHre COObITUA. TTpPaBUIO CNOXKEHUS
BeposiTHOCTer. CnyyaiHblil BbIGop. HezaBucuMMble coObITUSA. [ocneaoBaTe/lbHble HE3aBUCUMbIE
ncnbiTaHus. TpeacTaBneHne 3KCNepuMeHTa B BUAE [AepeBa, YMHOXEHWE BEPOATHOCTEMN.
WcnbiTaHns 10 NepBOro ycrexa. YcnoBHas BEPOATHOCTb. PopMysa NoHON BEPOSATHOCTH.

AnemMeHTbl KOMOMHATOPUKMK U UCNbITaHWA BepHynu

MpaBWIO YMHOXEHWSA, MepecTaHOBKW, (akTopuan. CouveTaHusi U YMC/IO COYETaHWUi.
TpeyronbHuk Mackansg n 6uHOM HbtoTOHa. OnbITbl € GONLLWIMM YMC/IOM PaBHOBO3MOXHbIX
3NleMeHTapHbIX COOLITUIA. BbluncrieHVe BEpOATHOCTEN B OMblTax C MPUMEHEHWEM 3/1EMEHTOB
KOMOMHaTOpuKKN. UcnbiTaHna BepHynin. Ycnex u Heygada. BeposiTHOCTM COGbITUIN B cepuu
ncnbiTaHUi bepHynnu.

["'eomeTpUYyecKasa BEPOATHOCTb

CnyyaiHbliA BbIGOP TOUKM M3 (DUrypbl HA MIOCKOCTU, OTPe3Ka M Ayrn OKPYXXHOCTW.
CnyuyaliHblii BbIOOP YMCNa U3 YNCNOBOIO OTPE3KA.

CnyyaiiHble BE/IMYUNHbI

[ucKpeTHaa cnydailHas BeMYMHA W pacnpefenieHne BepoATHOCTed. PaBHOMepHOe
AMCKPeTHOe pacnpefenieHve. TeomeTpruyeckoe pacrpefenieHne BeposTHOCTeW. PacnpegeneHve
BepHynnn. BuHomuanbHoe pacnpefenieHvie. HesaBucuMMble Ciy4ainHble BenMUMHbI. CroXeHMe,
YMHOXEHWE CnyyaiHbIX BeIMYMH. MaTemaTuyeckoe OXuaaHue U ero cBoWcCTBa. Aucnepcus u
CTaHAapTHOe OTK/IOHEHWe C/y4YaliHOW BefIMYMHbI; CBOWCTBA Aucriepcun. Aucnepcus 4ucna
YCNexoB B cepuy uCnblTaHUA BepHynin. TMOHATME O 3akoHe 60/bLIMX uucen. M3mepeHue
BEPOATHOCTEN U TOYHOCTb M3MepPeHUs. TpuMeHeHVe 3akoHa 60/bLUMX YWUCEeN B COLMONOINN,
CTpaxoBaHWW, B 3[paBOOXPaHEHWNU, obecneyveHn 6e30MacHOCTU HaCeNeHMst B Upe3BblYaliHbIX
CUTYaLUAX.

["'eomeTpusa

"feomeTpuryeckune purypbi

duUrypbl B reOMETPUM 1 B OKPYXKatOLLIEM MUpe

reomeTpuyeckast urypa. BHYTpeHHSsS, BHELLHAS 06nacTu urypsl, rpaHiua. JIMHun v
06/1aCTV Ha NIOCKOCTK. BbiNyKnas u HeBbINyK1as Qurypsl. MNaockas n Henaockas gurypsl.

BblgeneHne cBOMCTB 00bEKTOB. POpMUpOBaHME NpPeACTaB/ieHUA O MeTanpeaMeTHOM
NOHATUMN «(urypa». Touka, OTPe30K, npsimas, nyd, NOMaHas, NAoCKOCTb, Yros, buccekTpuca
yrna n ee CBOMCTBA, BUAbI Yr10B, MHOTOYr0/IbHUKW, OKPY>KHOCTb U KPYT.

OceBasi CUMMETPUA reOMeTPUYECKUX (DUryp. LieHTpasibHast CUMMETPUS TeOMETPUYECKNX
curyp.

MHOroyronbH1MKN

MHOrOyrosibHUK, €ero 3f1eMeHTbl W €ero CBOWCTBA. [paBW/ibHble MHOIOYrO/IbHUKK.
BbInyk/ible U HEBbIMYK/blE MHOTOYro/lbHUKW. CyMMa Yr10B BbIMYK/I0r0 MHOFOYrO/IbHUKA.

TpeyronbHukK. Cymma yrioB TpeyrosibHuKa. PaBHOGepeHHbIn TPeyrosibHMK, CBOMCTBA U
NPU3HaKku. PaBHOCTOPOHHWIA TPeyroibHUK. MefmnaHbl, BUCCEKTPUCHI, BbICOTbI TPEYro/ibHUKOB.
3ameuaTte/ibHble TOUKM B TPEYrosibH1Ke. HepaBeHCTBO TPeYro/IbHMKa.



YeTbIipexyrofibHUKW. [apannenorpamm, pomo, MNPsAMOYro/ibHUK, KBagpart, Tpaneyms.
CBoilcTBa M NpuWU3HaKW Mapannenorpamma, pomba, NPSMOYronbHWUKA, KBagparta. Teopema
BapnHbOHa.

OKpY>XHOCTb, Kpyr

VX anemeHTbl WM CBOMCTBa. XOpAbl M CeKyline, UX CBOWCTBa. KacartenbHble U KX
CBOMCTBa. LleHTpa/lbHble W BMUCaHHbIE Yr/bl. BnuvcaHHble M ONUCaHHbIE OKPY>KHOCTU AN
TPeyronbHUKOB. BnucaHHble U ONUCAHHbIE  OKPYXXHOCTUM AN YeTblpexyro/IbHUKOB.
BHeBMNMcaHHbIe OKPY>KHOCTU. PafiMKasibHas OcCb.

durypbl B npocTpaHcTBe (06beMHbIe Tefa)

MHororpaHHuK 1 ero anemeHTbl. HasBaHMsA MHOTOrpaHHWKOB C pPasHbIM MOJIOXKEHMEM U
KONMYeCTBOM rpaHeld. MNepBuYHbIe NpeAcTaBneHns 0 nupamugax, napaanenenunegax, npusmax,
cthepe, Wwape, UMNNHAPE, KOHYCE, UX 3N1EMEHTAaX U NPOCTEMLLIMX CBONCTBAX.

OTHoLLEeHUSA

PaBeHCTBO uryp

CBoilcTBA W TMPU3HAKM pPaBeHCTBA TPeYrofibHUKOB. JJOMONHUTENbHbIE MPU3HAKM
paBeHCTBa TPeyronbHNKOB. Npu3HaKn paBeHCTBa NapasiienorpaMmos.

MapannenbHOCTL NPAMbIX

Mpu3Hakn ¥ CBOMCTBa NapaifiefibHbIX NPsAMbIX. AKCMOMa napannensHocTM EBknnga.
[MepBMYHbIE NpefCcTaBNeHNA 0 HEEeBKNAOBLIX reomeTpusax. Teopema daneca.

[MepneHANKYNApHbIe NPAMbIE

Mpamoin yron. MepneHavkynap K npsmMoii. CepeauHHbIA MePneHanKynsp K OTPe3Ky.
CBoiicTBa M NPU3HaKK NepPreHANKYNAPHOCTY NPsSMbIX. HakNOHHbIE, NPOEKL MK, X CBOICTBA.

Mogobue

MponopumoHasbHble 0Tpe3ku, nogobue guryp. MogobHble TPeYronbHUKKW. Tpu3Haku
nogooms TpeyronbHUKOB. OTHOLLEHME NAoLwazein Nofo6HbIX uryp.

B3anmMHoe pacrnofioXXeHNEeNPSIMO 1 OKPY>KHOCTU, ABYX OKPY)XKHOCTEMN.

i3mepeHnsa 1 BblUNCNEHNA

BennunHbi

[MoHATNe BennUnHbI. [nvHa. 3mepeHne AnvHbl. EANHUBI N3SMEPEHUS A/INHBI.

BennunHa yrna. pagycHas mepa yrna. CUMHYC, KOCMHYC W TaHreHC OCTpOro yrna
NPAMOYro/IbHOT0 TPEYrO/IbHUKA.

MoHATMEe O nnowagn nJOCKON (urypbl M ee CBOWCTBaxX. M3MepeHwe nnowiagen.
EAVHUUBI 3MepeHUs noLLaan.

MpeacTtaBneHne 06 06beMe MPOCTPAHCTBEHHOW (Mrypbl U ero cBoicTBax. V3mepeHue
ob6bemMa. EAMHMLbI U3MepeHnst 06bLEMOB.

i3mepeHnsa 1 BblUNCNEHNA

VHCTpYMeHTbI 419 U3MEPEHWNIA 1 MOCTPOEHUI; N3MEPEHME W BbIYUCIEHWE YINIOB, A4JINH
(paccTofHWIA), MNOWA[eR, BbIYUC/IEHME 3/IEMEHTOB TPEYrO/IbHUKOB C  WCMOJIb30BaHMEM
TPUrOHOMETPUYECKMX  COOTHOWeHWA.  Mnowagn. Popmynbl  NIOWAAM  TPeyrosibHUKa,
napasnenorpaMma M ero 4acTHbIX BWZOB, Tparneuuu, ¢opmyna MepoHa, opmyna naolaam
BbIMYK/IONO YeTbIPexXyrosibHUKa, (POpMy/bl AJIMHbI OKPY>KHOCTU M njowaan Kpyra. Mnowasis
KPYroBoro cekTopa, KpyroBoro cermeHta. nowaas npaBuIbHONO MHOIOYro/ibHUKa.

Teopema [Mudparopa. MudaropoBbl TPOWKW. TPUrOHOMETPUUECKME COOTHOLLEHUS B
NPSAMOYro/IbHOM TPEeYrofisHuKe. TPUroHOMeTpUYeCcKme (yHKLMK TYNoro yrna.

Teopema KOCMHYCOB. Teopema CUHYCOB.

PewleHne TpeyronbHUKOB. BbluncneHne yrnos. BbluMcieHWe BbICOTbI, MeAuaHbl U
OuccekTpucbl TpeyronbHUKa. OpToTpeyronbHMK. Teopema [Tonemes. Teopema MeHenas.
Teopema Yesbl.

PaccTosaHusa

PaccTosHMe MeX[Ay TOoYkamWu. PaccTOsiHMEe OT TOYKM [0 MPAMOW. PaccTosiHue Mexay

urypamu.
PaBHOBENNKNE N PaBHOCOCTaB/IEHHbIE (DUTYpbI.



CsoiicTBa (aKC1OMbI) A/IMHbI OTPE3Ka, Be/IMYUHBI Yra, nnowaam n obbema gpurypsi.

["'eomeTpuYeckme NoCcTpPoeHUs

"eoMeTpurYecKre NOCTPOEHUS ANA UINKOCTPaLMM CBOMCTB reOMETPUYECKUX PUTYP.

WHCTpYMeHTbI 41151 MOCTPOEHWIA. LInpKynb, NMHelKa.

MpocTeilume NOCTPOEHUSI LUMPKYNEM M NIMHEMKOW: MOCTPOEHMe OUCCEKTPUCHI Yrna,
neprneHAnKynapa K npsMoi, yrna, paBHoro faHHoMmy.

[MocTpoeHne TpeyrosibHUKOB MO TPeM CTOPOHaM, BYM CTOpPOHaM W Yrny MeXay HUMMU,
CTOPOHE W1 ABYM MpUNeXawum K Held yrnam, no gpyrum afneMeHTam.

[eneHne oTpeska B JaHHOM OTHOLLEHUN.

OCHOBHble METOAb! peLleHns 3a4a4 Ha NOCTPoeHMe (MeTO/ reOMeTPUYECKNX MECT TOYeK,
MeTO/ napasinenibHOro nepeHoca, MeTo CUMMETPUK, METOZ Noaooms).

JTanbl peLleHns 3a4a4y Ha NOCTPOEHME.

MeomeTpuyecKme npeobpasoBaHms

Mpeobpa3oBaHus

MpencTaBneHNne 0 MEXNPeAMETHOM MOHATUM «npeobpazoBaHme». [Mpeobpa3oBaHus B
martematuke (B apupmeTuke, anrebpe, reomeTpmyeckmne npeobpasosaHus).

[BxeHns

OceBasi U LeHTpa/IbHast CUMMETPUK, MOBOPOT W MapasnnenbHblid nepeHoc. KombuHaumm
[BWKEHWIA Ha NIOCKOCTM Y UX CBOMCTBA.

Mogobure Kak npeocbpasoBaHme

FomoTeTns. [eomeTpuyeckme npeobpa3oBaHWs KaK CPeACTBO  [0Ka3aTeslbCTBa
YTBEPXKAEHWNIA 1 peLLeHns 3a4au.

BekTopbl 1 KOOPANHATbLI Ha NJI0CKOCTU

BekTopbl

MoHATMe BeKTOpa, AENCTBMS Haj BEKTOpaMu, KOMIMHEApHble BEKTOPbl, BEKTOPHbIiA
6asunc, pasnoXKeHve BeKTopa Mo 6asncHbIM BeKTOpaM. EAMHCTBEHHOCTb Pa3/oXeHUsi BEKTOPOB
no 6asucy, ckansgpHoe NPou3BeAeHNe 1 ero CBOMCTBA, UCMO/b30BaHKE BEKTOPOB B (IU3MKe.

KoopanHathl

OCHOBHbIe MOHATUSA, KOOPAMHATLI BEKTOpa, PacCTosHMe Mexay Toykamu. KoopauHartbl
cepeaviHbl 0Tpe3Ka. YpaBHeHus uryp.

[MprMeHeHWe BEKTOPOB 1 KOOPAMHAT AN5 peLleHns reoMeTpuyecKnx 3ajau.

AQ(h1HHaA cucTema KoopanHaT. Pagnyc-BeKTOpbl TOYEK. LIeHTpona CUCTEMbI TOYEK.

VIcT opua maT emaT UKu

BO3HMKHOBEHME MaTEMaTWKM KakK Hayku, aTanbl ee pa3BuTua. OCHOBHble pasfenbl
MaTeMaTUKW. BoigaloLwpeca MaTemMaTuUKN U UX BKNAA B pasBiTUe HayKN.

BeckoHeYyHOCTb MHOXKECTBA NPOCTbIX Yncen. Yucna n gavHbl 0TPE3KOoB. PaunoHaibHble
yncna. MoTpebHOCTD B MppauyoHabHbIX Yicnax. Lkona Mudaropa

3apo>KaeHne anrebpbl B Hefgpax apudmeTuku. An-Xope3mu. PodKieHue O6yKBEHHOM
cumBonuku. MN.®depma, ®. BueT, P. dekapT. cTopus Bonpoca 0 HaxoXKAeHU (popmyn KOpHel
anrebpanyeckunx ypaBHeHW cTeneHeid, 60nblnMX YeTbipex. H. TapTanbs, O>K. KapgaHo, H.X.
Abenb, 3.lManya.

MosBieHne MeTOoAa KOOPAMHAT, MO3BONSAIOLLErO NEPEBOANTb FreOMeTPUYECKME 0ObEKT bl
Ha A3bIK anredpsl. MoseneHne rparkoB PyHKUMA. P. OekapT, M. ®epma. Mpumepbl pasinyHbIx
KOOpAuHaT.

3apava JleoHapao MusaHckoro (PuboHauum) 0 Kponmkax, umcna dnboHavun. 3agada o
LaxmaTHOM focke. CXoAMMOCTb reoMeTPUYECKOi Nporpeccum.

NcTokn Teopunm BepOSTHOCTEI: CTpaxoBoe [eno, asapTHble wurpbl. 1. depma,
b.MMackanb, A. BepHynnu, A.H.Konmoropos.

OT 3emnegenvs K reomeTpun. MNMudparop n ero wkona. danec, Apxumes. MraToH u
ApucToTens. locTpoeHne npasunbHbIX MHOIOYronbHWKOB. Tpuccekumsa yrna. KeagpaTypa
Kpyra. YasoeHue kyba. icTopus uucna 1. 30n10Toe ceveHne. «Havana» Esknmga. J1. Sinep,
H.N.Nobauesckuii. icTopus NnaToro nocrynara.



["leoMeTpua N NCKYCCTBO. [[eOMETPUYECKME 3aKOHOMEPHOCT U OKPY>KatoLLero mupa.

ACTpoHOMUA 1 reomeTpus. UTO 1 Kak y3Hanu AHakcarop, dpaTocieH u Apuctapx o
pa3mepax JlyHbl, 3emam n ConHua. PaccToaHua oT 3eman go JlyHbl n ConHua. WM3mepeHue
paccTosaHuA 0T 3emin o Mapca.

Pofb POCCUMCKMX YYeHbIX B pasBuTuM MaTemaTwku: J1.3inep. H.N.Jlo6aueBckuid,
M.N1.Yebbiwes, C. Kosanesckast, A.H.Konmoropos.

MaTemaTuka B passuTum Poccun: lMeTp |, WKona MaTemMaTUYECKUX U HaBUrauKuX
HayK, passuTue poccuiickoro gnoTa, A.H.Kpbinos. KocMuyeckas nporpamma v M.B.KengpbiLu.



