MWnHUCTEPCTBO 06pazoBaHNA HKeropoackon obnactum
MocyaapcTBeHHOE 6K0KETHOE NPOGECCUOHA/TbHOE
obpasoBaTesibHOe yupexaeHue
«BapHaBUHCKWIA TEXHOIOO - 3KOHOMUYECKUIA TEXHUKYM»

PaccmoTtpeHo Ha LUK

06LLe06pa3oBaTe/NbHbIX

ANCUMNIVH CmupHoB
npoTokon Ne /

or Xi- 01 2017

Paboyasa nporpamma

O6ueobpa3oBaTe/ibHON yyebHoi ancumnavmHbl OY .04 MaTemaTuKa
CneunnanbHocTtb40.02.01 «NpaBo 1 opraHusaums coumasibHOro obecrneyeHmns»

CoumanbHO - 3KOHOMUYECKMNIA Npoghunsib

PaspaboTumk: PoxgectBeHcKkass O.A.
npenogasaTte/lb MaTeEMaTUKMU



MOACHUTEJTIbHAA 3ATIMCKA
Mporpamma o6uieobpa3oBaTesibHOM Y4eOHON gucumnanHel «MatemaTuka: anrebpa n Havana
mMaTeMaTM4YecKOro aHanmsa, reoMeTpusi» MpefHasHayeHa ANd W3yyYeHUs MaTeMaTUKu B
npoceccMoHanbHbiX 06pa3oBaTe/lbHbIX OpraHM3auusax, peannsylolnx 06pa3oBaTe/lbHYH
nporpaMmy CcpeaHero o6ulero o6pa3oBaHMs B Mpefenax OCBOEHMS 06pa3oBaTe/bHOW
nporpammbl  CPeAHero  Mpog)eCCUOHa/IbHOTO  06pa3oBaHUA - MpOrpaMMbl  MOAFOTOBKM
CMeLmanicToB CpeHero 3BeHa.

CopepxaHue nporpaMmmbl «MaTemaTuka: anrebpa M Hayana MaTeMaTUYeCKOro aHanmsa,
reoMeTpus» HanpasfieHO Ha LOCTVXKEHME CleayoWnX Lenen:

» obecneyeHve CHOPMUPOBAHHOCTU MPeACTaBNEHUA O CcOUManbHbIX, KYIbTYPHbIX W

NCTOPUYECKNX (haKTOpax CTAHOBNMEHUS MaTEMATUKW;

e obecneyeHne cHOPMMPOBAHHOCTWU NOTMYECKOro, afroOpUTMUYECKOro U MaTemaTumye-
CKOr0 MbILW/IEHWS;

e obecneyeHne CPOPMMPOBAHHOCTU YMEHWUIA MPUMEHATb MOMYYeHHble 3HaHWUSA NpU pe-
LUEHUN pa3NNYHbIX 3ajay;

e obecrneyeHne cHOPMMPOBAHHOCTU MPEACTaBNEHMIA O MaTeMaTUKe KaK 4acTu oblie-
4eNOBEYECKON KY/NbTYpbl, YHUBEPCAIbHOM Ai3blKe HayKu, MO3BOJSKOLWEM OMUCLIBATL Y
n3yyaTb peasibHble NPOLECChl N ABIEHNS.

B pabouyto nporpammy BK/IHOYEHO COfepXKaHWue, HanpaBneHHOe Ha (hopMupoBaHWE Yy
CTY[IEHTOB KOMMETEHLNN, HEOOXOAUMbBIX ANS KayeCcTBeHHOro ocsoeHus MIMCC3 Ha 6ase
OCHOBHOro 06Llero o6pa3oBaHWs C MNOMlyYeHUEM CpeaHero o6ulero obpas3oBaHus;
nporpaMmMbl NOAFOTOBKM CMELMannCTOB CPeAHEro 3BeHa.

OBLLASA XAPAKTEPUCTUKA YUEBHOW ANCUNMNNHBI «MATEMATUKA:
ANIMEBPA N HAHANTA MATEMATUYECKOIO AHATN3A; TEOMETPUA»

MartemaTuka $BnseTca (hyHAaMeHTa/bHOM 06Lleobpa3oBaTe/ibHON AUCUMUMINHOW  CO
CMIOXMBLUMMCS YCTOMUYMBbLIM COAepXKaHneM 1 obwmumy TpeboBaHMAMU K MOATOTOBKe 00Y-
yaroLmxcs.

B npodeccnoHanbHbIX 06pa3oBaTefibHbIX OpraHu3auusax, peanvsytowmx obpasoBaTesib-
HYKO nporpammMmy cpeaHero obuiero obpasoBaHusa B npegenax ocsoeHus MNIMNCC3 Ha 6ase
OCHOBHOro 06uwero o6pa3oBaHusi, U3yyeHMe MaTemMaTUKU WMEEeT CBOM OCOOEHHOCTU B
3aBUCUMOCTI OT Npoduas NPogheccMoHanbHOro 06pasoBaHus.

Mpwn OCBOEHUU cneymanbHOCTeNn Ccno eCTeCTBEHHO-Hay4HOro npouns
npogeccMoHanNbHOro 06pasoBaHMs, MaTemaTuka M3yyaeTcs Ha 6a3oBoM ypoBHe PIOC
cpegHero obuiero o6bpasoBaHus; cneyuansHocTen CIMO  coumanbHO-3KOHOMUYECKOro
npounein npogeccMoHanbHOro o6pasoBaHUs MaTemaTukKa usydaetcs 6onee yrny6/eHHo,
Kak npouibHas YydebHasa AMCUMNAMHA, YuuTbiBalOWAd Cneuupuky 0CBanmBaeMbiX
cneuunanbHOCTENR.

ATO BbIpaXXaeTCcs B COAepPXaHUM 00yYeHUs, KOJIMYeCTBe YacoB, BbIAeNSEMbIX Ha U3yYeHNe
OTAeNbHbIX TeM Mporpammsbl, rNyouMHe WX OCBOEHMSA CTyfeHTaMu, 00beme W XapaKTepe
NPaKTUYeCKNX 3aHATUI, BULAX BHeAYAUTOPHOWN CaMOCTONATEIbHOW paboTbl CTYAEHTOB.

O6Lme uenn u3yyeHMs MaTeMaTUKU TPAAULMOHHO pPeanunsyroTcs B YeTbIpex Hanpas-
NeHnAX:

1) obulee npeacTaBneHne 06 naeax U MeTogax MaTeMaTuKK;

2)  WHTeNneKTyalbHOe pa3BuTuE;

3) oBnageHne HeOBXOAUMbIMU KOHKPETHLIMW 3HAHUAMU N YMEHUSAMU;

4)  BOCnUTaTe/lbHOe BO3[ENCTBUeE.



Mpounmnsauma Ueneid matemaTUyeckoro o6pa3oBaHMs OTpaxaeTcs Ha Bbl6ope npu-
OpUTETOB B OpraHusaumMm Yy4debHOW AesaTelbHOCTM obydarowmxca. [Ona  coumnanbHo-
9KOHOMMYECKOro npoduas npoeccMoHaibHOro o6pasoBaHUs BbIGOP Lenein cMellaeTcs B
nparMaTMyeckoMm  HanpaBneHUW, npeaycMaTpuBatoLWeM  YCWIEHME U pacLUMpeHune
NPUKNAAHOrO XapakTepa W3y4YeHWs MaTemaTuKW, MPeVMYLLECTBEHHOW OpueHTauum Ha
arOPUTMNYECKUIA CTUNb NO3HABaTEIbHOW AeATeNIbHOCTH,

N3yueHne maTemMaTUKM KaK NpodmnbHON 06LLeobpa3oBaTe/lbHOM YUYeOHOW AUCUUM/INHBI,
yunTbiBalOWEA  cneunduky  ocBamBaemblX — CTyfAeHTamu  npoeccnin  CMO  wnnm,
obecneymsaeTcs:

BbIGOPOM pas3INUHbIX NMOAXOA0B K BBEAEHUIO OCHOBHbIX MOHATWIA;

* (hopMMpOBaHMEM CUCTEMbI YUebHbIX 3afaHNin, obecrneymnBarowmx ahHeKTUBHOE OCY-
LLLeCTBNEHNe BbIOPaHHbIX LieNeBbIX YCTaHOBOK;

e oboraueHveM criekTpa CTunend y4eOGHOW [eATe/IbHOCTM 3a CYEeT COrnacoBaHWs C Be-
AYWMMKN  AesTeIbHOCTHbIMIW - XapaKTepucTUKamu BblGpaHHOW npodeccun / cneym-
a/IbHOCTM.

MpodunbHas cocTaBnsoWwas oTpakaeTcs B TpeboBaHUAX K NOAFOTOBKe 00y4alowmxcs B

yacTu:

o 00uleli cuCTEMbI 3HAHWIA: cofepKaTeNbHble MPUMEpPbLI UCNO/b30BaHUS MaTemMaTnye-
CKUX UAeiNn 1 MeToL0B B NPOGeCCUOHaNbHOW AeATeNbHOCTH;

YMeHWIA: pa3nnyme B YpoBHe TpeboBaHUIA K COXHOCTU MPUMEHSEMbIX a/ilrOPUTMOB;

* NPaKTUYeCKOro MCMNonb30BaHUSA NPUOOPETEHHbLIX 3HAHWWA WU YMeHWI: WHAMBUAYaNb-
HOro y4ebHOro onbiTa B MOCTPOEHMM MaTeMaTU4eCKUX MOfenei, BbIMOIHEHUN WUC-
cnefoBaTelbCKMX NpPoeKToB.

Takum o06pa3oM, peanus3aums CoAepXKaHUs Y4YeObHOW AMCUMNAWHBI OPUEHTMPYET Ha
NPUOPUTETHYIO POJib MpoLeccyanbHbIX XapaKTepucTUK y4debHON paboTbl, 3aBUCALWMX OT
npouas npomeccnoHanbHOro 06pa3oBaHns, MOMyYeHUs ONbiTa WCMNOJSIb30BaHWA MaTe-
MaTUKN B cOAepXKaTenbHbIX W NPOGECCMOHANbHO 3HAYMMbIX CUTyauusX MO CPaBHEHWUIO C
(hopManibHO-YPOBHEBbLIMW Pe3y/IbTaTUBHbLIMU XapaKTEPUCTUKAMMN 0BOYyUEHNS.

CopfepxxaHme yyebHOM AMCLMMAUHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbLIMW COAep-
XaTeNbHbIMU NMHUSMW 0BYUYEHUSI MaTeEMaTUKE:

» anrebpanyeckas MHUA, BKIKOYalOLas cuctemaTsaLnio CBeeHni 0 Yucnax; nsyyveHune
HOBbIX 1 0600L1EHME paHee M3yUYeHHbIX onepauunin (Bo3BedeHNe B CTEMNeHb, U3BNEYEHNE
KOpHSA, norapnmupoBaHne, CUHYC, KOCUHYC, TAHFeHC, KOTAHreHC 1 06paTHbIe K HUM);
M3yYEeHMEe HOBbIX BWAOB YWCNOBbIX BbIPpaXeHWUIA W (GOPMYyN; COBepLUeHCTBOBaHME
NMPaKTUYECKUX  HABbIKOB W BbIYUCAMTENbHON  KynbTypbl,  paclUMpPeHMe 1
COBepLUEHCTBOBaHMe anrebpanyeckoro annapaTta, CHOPMUPOBAHHOTO B OCHOBHO
LLKO/E, N ero NPUMEHEHME K pelleHno MaTeMaTUYeCKUX 1 NPUKIaAHbIX 3aaad;

* TeOpeTUKO-(PYHKLMOHa/IbHAA /IMHUS, BK/OYaloWwas cuctemaTusaunio M paclumpeHue
CBeAeHUA 0 (YHKUMSIX, COBepLUeHCTBOBaHME rpauyecKnx YMEHWI; 3HAKOMCTBO C
OCHOBHbIMW MAEAMU N METOJaMK MaTeMaTMUYeCcKOro aHanm3a B 06bemMe, MO3BONSAIOLLEM
nccnepoBatb 3NeMeHTapHble  (OYHKUMW M pewaTb MNPOCTeilllne reoMeTpuYeckue,
(hm3nyeckme u gpyruve npuknagHole 3afadu;

* /IMHWSA YpaBHEHWA W HepaBeHCTB, OCHOBaHHAs Ha MOCTPOEHWU W WCCNeL0BaHUU
mMaTeMaTUYeCKUX MOAenen, mnepecekawowascs ¢ anrebpamyeckoh U TEOPETMKO-
(hYHKUMOHANIbHOM NMHUAMM W BK/KOYatoLWas pa3BuUTne U COBEPLLUEHCTBOBAHNE TEXHUKN
anrebpanyeckmnx npeobpa3oBaHUn ANS PELIEHMSA YPaBHEHWIA, HEPABEHCTB U CUCTEM;
(hopMmpoBaHMe CNOCOGHOCTU CTPOUTbL W UCCNefoBaTb MPOCTelLne MaTemaTUyeckme
MOJENN MNpPX PeLleHnn NPUKNaAHbIX 3afdad, 3agaydy M3 CMEXHbIX W CcheumanbHbIX
ANCLUUN/NH;

e reoMeTpuyeckKass NMHWA, BKKOYaKOLLAA HarnsiaHble NpeacTaBneHUs 0 NPOCTPaHCTBEH-
HbIX Urypax u n3yyeHume nx CBOWCTB, POPMMPOBAHME U Pa3BUTNE NPOCTPAHCTBEHHO-
ro BOOOpaXKeHNs, pa3BMTUE CNOCOOOB reOMeTPUYECKUX M3MEPEHWUIA, KOOPANHATHOIO U



BEKTOPHOI0 MeTOAO0B NS PeLleHns MaTeMaTUYeCKUX U NPUKNagHbIX 3afay;

* cTOXacTmyeckas JIMHUS,, OCHOBaHHAas Ha pPasBUTUM  KOMOWHATOPHbLIX YMEHUNA,

npeacTaBfeHNini 0 BEPOATHOCTHO-CTATUCTMUYECKMX 3aKOHOMEPHOCTAX OKPYXXatoLero
mupa.

Pasgesnbl (TeMbl), BK/IIOYEHHbIE B COAEPXXaHMe YYeOHON ANCUUMNHDI, ABAOTCA 06LWUMU
ANns Bcex npodguneii npoeccMoHasbHOro 06pa3oBaHMA M Npu Bcex 06bemax y4vebHOro
BPEMEHMN He3aBMCMMO OT TOrO, ABASETCH M y4ebHaa gucumninHa «MaTemaTuka: anrebpa v
Hayana MaTemMaTU4ecKoro aHanmsa, reoMeTpus» 6a3oBoi UM NPOGUILHOMN.

B npumepHbIX TeMaTMyecKuMx njaHax MporpaMmMbl Y4ebHbI MaTepuas npeacTaBieH B
(hopme uepeaytowlerocs pasBepTbiBAHUS OCHOBHbLIX COAEPXaTeslbHbIX NIMHWUIA  (anre-
Opanyeckoil, TeOopPeTMKO-(YHKLMOHA/IbHON, YpaBHEHWA W HepaBeHCTB, TEOMETPUYECKONA,
CTOXaCTUYECKOR), YTO MO3BONAET FMOKO MCMOMb30BaTb MX PacrnofioXXeHne n B3aMMOCBS3b,
COCTaBNSATb pabounii KaneHAapHbl MnaH, No-pasHOMY uYepeays Yy4veOHble TeMbl (rnasbl
y4yebHUKa), yumTbiBas Npouab NpodeccMoHanbHOro obpasoBaHuUs, cneunguKky oceavBae-
moin npoeccun CMO mnm cneumansHoctn CIr1O, rnybuHy n3yvyeHUs matepuana, YpPOBEHb
MOAFOTOBKN CTYAEHTOB MO NpeaMeTy.

Mpepnaraemble B NPUMEPHbIX TEMATUYECKMX MiaHaxX pasHble 06beMbl YH4eOHOro BpemeHw
Ha M3y4eHne OLHON N TOWN e TeMbl PEKOMEHAYeTCA MCMOo/b30BaTb A8 BbIMOSIHEHUS pas-
NNYHBIX YYeOHbIX 3afaHnii. Tem cambiM pasnuums B Tpeb60BaHMSX K pesynbTaTaM 00y4yeHus
NPOSIBATCS B YPOBHE HaBbIKOB MO PeLLeHMto 3a4ay U ONbiTe CamMOCTOATEIbHON PaboTbl.

N3yyeHne o6weobpasoBaTenbHOM Yy4ebHOW AuMcuMNInMHbI «MaTemaTuka: anrebpa u
Hayasa MaTeMaTMyecKoro aHaimsa, reomeTpus» 3aBepLuaeTcs noABefeHWEM UTOrOB B (hopme
JK3aMeHa B paMKaxX MPOMEXYTOYHOM aTTecTauum CTYAEHTOB B MpOLIECCE OCBOEHWUS
oCHoBHoO MIMCC3 ¢ nony4yeHnem cpegHero o6LLero obpasoBaHums.

B pasgene nporpammbl «CoaepyxaHue y4eGHOW AUCUMMANHBI» KypCUBOM BblfeNeH Ma-
Tepuas, KOTOPbIA MPU U3YYEHUN MaTeMaTUKM 6a30BOM YYEOHON AMCLMNINHBI, KOHTPOSIO
He MOANEXMWT.

MECTO YUEBHOWN ANCUMMNNHBLI B YYEEHOM MJIAHE

YyebHaa aucumnavHa SBAseTca YacTblo 06513aTeNlbHON NpeAMeTHON 06nacTu
«MatemaTtuka n nHopmatmka» ®roOC cpegHero obuiero obpasoaHus, OY/1.03
«MaTemaTtuKa» n3yyaetcs B 06LLe06pa3oBaTe/lbHOM YH4EeOHOM LMKIIE.

PE3Y/IbTATbl OCBOEHW/A YYEBHOWN ANCLNNVHbI

OcBOeHMe coaepXKaHns y4ebHOoM ancumnanHbl «MaTemaTuka» obecrneymBaeT AOCTUXKe-
HVe CTyZeHTaMU CNneayowmx pesynibTaToB:

*  JIMYHOCTHbIX:
- Cc(hopMMPOBAHHOCTb MPEACTaBNEHUA O MaTemMaTUKe KakK YHMBEpPCa/lbHOM $i3blKe

HayKun, CpeAcTBe MOJENUPOBaHUA SIBNEHWA W MPOLECCOB, MAEsSX U MeTofax Ma-
TEMATUKMN;
MOHMMaHME 3HAYMMOCTM MaTeMaTUKM ANs  HayyHO-TEXHMYECKOro nporpecca,
C(hOPMMPOBAHHOCTb OTHOLLEHMUS K MaTeMaTMKe KakK K 4acTu 006Llie4enoBeyvecKoi
KyNbTypbl 4Yepe3 3HAaKOMCTBO C WCTOpPMER pas3BUTMSA MaTeMaTWKW, 3BONKOLMEN
MaTeMaTUYeCKnX naen;
pa3BUTUE NOTMYECKOro MbILLU/IEHNS, NPOCTPAHCTBEHHOrO0 BOOOPaXKeHWUs, anropuT-
MUYECKOM KYNbTYpbl, KPUTUYHOCTU MbILWIEHUS HA YPOBHE, HeOO6XOAMMOM AN
Oyaylleid npodeccnoHanbHOW AesTeNlbHOCTU, ANA NPOLO/HKEHMSA 06pa3oBaHMNA U
camoobpasoBaHus;
OBMafleHne MaTemMaTUUYECKUMU 3HaHUSAMM WU YMEHUAMU, HEeo6XOoAMMbIMM B MO-



BCEHEBHOI XXW3HW, 4151 OCBOEHUS CMEXHbIX €CTECTBEHHO-HAayUHbIX AUCLMUMNINH W
ANCUMNAUH NPohecCMOHaNbHOTO LMKAa, ANa nony4vyeHnUs obpas3oBaHUsi B 061acTsX,
He Tpebyrowmx yrny61eHHON MaTeMaTUYecKo NoaroToBKY;

FrOTOBHOCTb W CMOCOGHOCTb K 06pa3oBaHWUIO, B TOM YMC/e CamMo0Opa3oBaHWUIO, Ha
NPOTSXKEHUM BCEM >KWU3HW; CO3HATENbHOE OTHOLWEeHWe K HenpepbiBHOMY 006-
pa3oBaHMI0 KakK YC/OBMKO YCMELIHOW NpoeccuoHanbHOW M 06LWEecTBEHHON Aaes-
TeNIbHOCTY;

FOTOBHOCTb W CMNOCOOHOCTb K CaMOCTOSTeNbHOW TBOPYECKOW W OTBETCTBEHHOW
[esTeNbHOCTY;

rOTOBHOCTb K KONNEKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHMKamMu B 0b6pa-
30BaTe/IbHOW, 0OLLECTBEHHO MOME3HOM, Yy4ebHO-UccnenoBaTeNlbCKOM, NMPOEKTHON W
APYTvX BUAax AesTenbHOCTY;

OTHOLLEHME K MpoeccroHanbHOM AeATeNbHOCTU KakK BO3MOXHOCTWM Yy4yacTusi B
PELUEHUN  NINYHBIX, OOLWECTBEHHbIX, FOCYAAPCTBEHHbIX, 0OLEHALMOHAbHbIX
npo6new;

MeTanpegmMmeTHbIX:

YMEHME CaMOCTOSATENbHO ONpefensTb Lenn AesTeNlbHOCTM W COCTaBAATb MaHbl
[EeATEeNbHOCTN; CaMOCTOATE/NIbHO OCYLLEeCTBASTb, KOHTPONMPOBaTb WU KOPPEKTU-
poBaTb [eATe/IbHOCTb; WCMO/b30BaTb BCe BO3MOXKHble PeCcypcbl ANsi LOCTUKEHMS
NMOCTaBNEHHbIX Lener 1 peanmsaymn MnaHoB [eATeNIbHOCTU; BblOMpaTb YCnewHble
cTpaTerny B pasiMyHbIX CUTYaLuUsIX;

yMeHMe MNpOoAYKTMBHO 06LaTbCA M B3aMMOAECTBOBaTb B NPOLLECCE COBMECTHOWA
[EeATeNbHOCTM, Y4YUTbIBaTb MO3ULMK APYTUX YYACTHUKOB [eATeNIbHOCTU, 3Pgek-
TUBHO paspellaTb KOH(PINKTHI;

BMaZieHne HaBblKaMW MO3HaBaTeNbHOM, y4YeBHO-MCCNea0BaTENbCKOA M MPOEKTHON
[EeATEeNbHOCTM, HaBblkaMM paspelleHns npobneM; Cnoco6HOCTb M FOTOBHOCTb K
CamMOCTOATE/IbHOMY MOWCKY METOAOB PELLUEHUS MPaKTUYECKUX 3a4ad, MPUMEHEHUIO
pa3/IMyHbIX METOAO0B MO3HAHUS;

FrOTOBHOCTb U CMOCOGHOCTb K CaMOCTOSTE/IbHON MH(OPMaLMOHHO-NO3HaBaTeIbHOW
[eATENbHOCTU, BK/KOYas YMEHWe OPUEHTMPOBATLCA B Pa3/IMYHbLIX MCTOYHMKAX
NH(pOpMaLMKN, KPUTUYECKM OLEHMBATb WM WHTEPNpPeTUpoBaTb WHMOpMaLuMto, Mno-
NyYaeMy M3 pasIMYHbIX NCTOUYHMKOB;

BNageHme A3bIKOBbIMY CPeACTBaAMU: YMEHME SCHO, IOTMYHO 1 TOYHO M3naratb CBOHO
TOUKY 3PEHMS, NCNOMb30BaTb afeKBaTHbIE A3bIKOBbIE CPEACTBA,;

BNajeHve HaBblKaMW MO3HaBaTe/IbHON pedeKCMM KakK OCO3HaHMSi COBEpLUAEMbIX
[ENCTBUI N MbICAUTENIbHLIX MNPOLECCOB, WX Pe3ynbTaTOB WM OCHOBAHWIA, rpaHul
CBOEr0 3HaHWA W He3HaHWUS, HOBbIX MO3HaBaTe/IbHbIX 3afay W CPeAcTB AN WX
AOCTUKEHUS;

LIeNeyCTPEMNEHHOCTb B MOWMCKaX M MPUHATAM pPeLleHuid, CO06pasnMTeNbHOCTb U
WHTYWLUMS, Pa3BMTOCTb MPOCTPAHCTBEHHbLIX MpeACTaBAeHUIA; CNOCOBHOCTL BOC-
NPUHUMATb KpacoTy v rapMOHUIO MUPa;

npeamMeTHbIX:

ChopMMPOBAHHOCTL NPeACTaBNeHNA 0 MaTeMaTVKe Kak 4acTu MUPOBOW KyNbTypbl U
MecTe MaTeMaTuK/M B COBPEMEHHOW LMBWUAM3ALMK, CrOCO6ax OMUCaHWUsA SABNEHWI
peasibHOro Mmpa Ha MaTemMaTUYyeCKOM A3bIKE;

C(hOPMMPOBAHHOCTb MPEACTaB/EHNIA O MaTeEMAaTUYECKUX MOHATUAX KaK BaXKHEMLLMX
mMaTeMaTU4ecKUxX MoAensax, No3BoNALWMX ONUCbIBaTh M NU3yYaTb pasHble MPoLecChl
W ABMEHUS;  MOHWMaHWe  BO3MOXXHOCTM  aKCMOMATUYECKOro  MOCTPOEHMS
MaTeMaTMYeCKNX TeOpWii;

BNageHve MeTogamy [0KasaTe/lbCTB W aifOPUTMOB PELUEHUS, YMEHMe UX npuMme-
HATb, NPOBOANTL AOKa3aTeNbHble PaCCYXXAEeHWSA B XO[e PeLleHuns 3agay;

BNageHne CTaH4apTHbIMW NpUeMaMmn PeLLleHNs pauuoHanbHbIX Y MppauMoHanbHbIX,



NnoKasaTe/lbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKMX YPaBHEHUA N HEPABEHCTB, WX
CUCTEM; UCMONb30BaHME FOTOBbIX KOMMbIOTEPHbLIX MPOrpamMm, B TOM yucne Ans no-
1cKa NyTW PeLLIEeHNs N UNNKCTPALMM PELLIEHNS YPaBHEHWUIA N HEPABEHCTB;

- ChOPMUPOBAHHOCTb MNpPeACTaBNEHMIA 06 OCHOBHbIX MOHATUAX MaTemMaTU4YecKoro

aHanmM3a MU MX CBOWCTBaXx, BNafieHNe YMEHWEM XapaKTepu3oBaTb NoBeAeHUe (yHK-
UM, UCNONb30BaHME MOJMYYEHHbIX 3HAHWIA A8 ONUCAHUS W aHain3a peasbHbIX
3aBUCUMOCTEWN;
BNafeHne OCHOBHbIMU MOHATUAMU O MJIOCKMX W MPOCTPAHCTBEHHbLIX FeoMeTpuye-
CKMX (hurypax, UX OCHOBHbIX CBOWCTBaX; CHOPMUPOBAHHOCTb YMEHUSI pacno3HaBaTb
reomeTpuyeckne QUrypbl Ha YepTeXxax, MoAensx v B peasbHOM MUpe; NPUMEHEHME
M3YYEHHbIX CBOWCTB TeOMETPUYECKMX uryp ©n  ¢GopMyn [ANs  peweHus
reoMeTPUYECKMX 3adaud 1 3afay ¢ NPakKTUYECKNUM COAEPXKAHUEM;

- c(hopMMPOBAHHOCTb MNpPeACTaBNEHUA O MpoLeccax W SIBNEHUSIX, MMEHLINX Bepo-
ATHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peaslbHOM MUpE,
OCHOBHbIX MOHATUAX 3/1IEMEHTAPHON TEOPUN BEPOSTHOCTEN; YMEHUIN HaxoauTb U
OLEHMBATb BEPOSTHOCTM HACTYNNEHUS COObITUIA B NPOCTEALINX NPaKTUYECKMX
CUTyaLMsAX N OCHOBHble XapaKTEPUCTUKMN CMyYaliHbIX BEUYNH;

- BNafieHWe HaBblKaMW WCMOMNb30BaHUS TOTOBbIX KOMIMbIOTEPHbLIX MpPOrpaMm npu
peLeHnmn 3adau.

COJEPXAHUWE YYEEHOW ANCLUUMNINHBI
BBeneHune
MaTtemaTuKa B HayKe, TEXHMKE, 3KOHOMUKE, MHMOPMALMOHHBLIX TEXHOMNOTMAX W MNpak-
TUYECKOW AesTeNbHOCTU. Llenn n 3agaum m3yyeHUs maTemaTUKM NpU OCBOEHUM Mpodeccuii
CMNO un cneunanbHocTel CMO.

AJTTEBPA

Pa3suTune noHSaTNA O Yncne

Lienble 1 paunoHanbHble uncna. [eicTBuTenbHble yncna. Mpubana/ceHHbIE BbIUNCNEHMS.
KoMnnekcHble uucna.

KopHK, cTeneHn 1 norapudMbi

KopHu 1 cTeneHn. KopHW HaTypasbHOW CTENeHU U3 yucna v mx ceoicTBa. CTeneHn ¢
pauMoHanbHbIMY NnokasaTensiMu, nx ceoicTea. CTeneHn ¢ L4eACTBUTENbHbIMW MOKa3aTeNsMu.
CBoiicTBa CTeneHn ¢ AeCTBUTENbHLIM MOKa3aT,eNeM.

Norapugm. Norapum yncna. OCHOBHOe fiorapuPmMmyeckoe TOXAECTBO. [lecATUYHbIE U
HaTypaibHble norapugmbl. paBuna [felAcTBMIA ¢ norapudmamun. [lepexof K HOBOMY

OCHOBaHWIO.
Mpeo6pa3oBaHne anrebpanyeckux BbipakeHuii. Mpeobpa3oBaHMe paLMOHANbHbIX, Wp-
paLMOHaNbHbIX CTEMEHHbIX, MOKA3aTeMbHbIX U NOFrapUMUUYECKINX BbIPAKEHWIA.

OCHOBbl TPUTOHOMETPUNI
OCHOBHble MOHATUSA
PaanaHHas mepa yrna. BpaulatensHoe fBuxeHne. CUHYC, KOCUHYC, TAHTEHC U KOTaHTeHC
uncna.

OCHOBHble TPUTOHOMETPUYECKME TOXKAECTBA

®opmynbl nNpusefeHnsa. PopMysbl CnoXeHud. Popmynbl yaBoeHUs Popmynbl Noso-



BMHHOTIO yrna.

Mpeobpa3oBaHns NPOCTENLLNX TPUTOHOMETPUYECKUX BblpaXKeHWU

Mpeo6pa3oBaHne CyMMbl TPUTOHOMETPUYECKUX (YHKLMIA B NpOuU3BeAeHMe 1 Npoun3Bese-
HUS B CyMMY. Bbipa>keHWe TPUrOHOMETPUUYECKUX (DYHKLMIA yepe3 TaHreHc MoN0BMHHOIO
aprymeHTa.

TpUroHOMeTpUYEeCKMe YPaBHEHUS N HEPaBEHCTBA

MpocTeliwne TPUrOHOMETPUYECKME YpaBHeHWs. [pocTeilne TPUroHOMEeTpPUYeCKne
HepaBeHCTBa.
Ob6paTHble TPUrOHOMETPUYECKNE PYHKLUMU. APKCUHYC, apKKOCUHYC, apKTaHIeHC.
®YHKUUW, X CBONCTBA U rpaduku

®PyHKUMKM. ObnacTb onpefeneHNs U MHOXXECTBO 3HAYeHWI; rpauk (PyHKUUK, MOCTpoe-
HWe rpauKoB (hYHKUWI, 3ajaHHbIX Pa3IMyHbIMKU CNocobamu.

CsoiicTBa (PYHKUMU. MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OrPaHUYEeHHOCTb, Mepuo-
OVNYHOCTBL. [1pOMEXYTKM BO3pacTaHus U yOblBaHUS, HanbosbLUee Y HaVMEeHbLUIee 3HaYeHWs,
TOYKM 3KCTpemyma. [paduueckas uHTepripetauus. pumepbl (YHKUUOHANbHLIX 3aBUCK-
MOCTel B peasibHbIX MpoLeccax v ABAeHuAX. ApupMeTUYECKMe onepauuy Hag QyHKUUAMK,
CnoxHaa pyHKUms (komnosnums). NMoHATUe 0 HEMPEPLIBHOCTMW (PYHKLMN.

O6paTtHble PYHKLUN.

Ob6nacTb onpefeneHns 1 06nacTb 3HaYeHWn 06paTHOW (yHKUMK. ["patuk obpaTHOM
PYyHKLMN.
CTeneHHble, NokKasaTe/ibHble, lorapuMmnyeckre n TPUroHOMEeTpUYeCKne QYHKLMK.
O6paTHble TPUTOHOMETPUYECKME PYHKLUN

OnpepgeneHns YHKUNIA, UX CBOMCTBA U FpaginKm.

MpeobpasoBaHUs rpamKos. [apannefibHblii NepeHoc, CUMMETPUS OTHOCUTENbHO OCel
KOOPAMHAT U CMMMETPUA OTHOCWUTENbHO Hayana KOOPAMHAT, CUMMETPUA OTHOCUTESNIbHO
NPAMON y= X, PacTsXXeHWe N CXKaThe BLONb OCE KOOPAUHAT.

HAYAJTA MATEMATWUYECKOIO AHAJTN3A

MocnepoBatenbHoCcTM. Cnocobbl 33faHnsa U CBOMCTBA YMCNOBbLIX MOCNeLOBaTe/IbHOCTEN.
MoHaTue o0 npegene nocnegosaTenbHocTU. CyllecTBOBaHWE npefena MOHOTOHHON
OrpaHuW4eHHo nocnegoBaTensHocTU. CymMMUpOBaHWE MOCef0BaTeIbHOCTEN. BecKOHeYHO
ybblBaloLLas reoMeTpuyeckas nporpeccus n ee cymmMa.

MpownssogHas. MoHATME O MPOU3BOLHON (PYHKLMKW, €e TeoMeTpuyecKuin n (hr3ndecKunia
CMbICN. YpaBHEHME KacaTeNbHOW K rpamky QyHKUMW. T1poM3BOAHble CYMMbI, PasHOCTMU,
npoun3BeAeHns, YacTHble. POM3BOAHbIE OCHOBHbIX 3/IEMEHTapPHbIX (MYHKUMIA. TMpumeHeHne
NMPOW3BOLHON K WCCMEf0BaHUIO (YHKLUMIA W MOCTPOEHUIO rpadukoB. [Mpon3BogHble
06paTHON (PYHKLMM 1 KOMMO3ULUN PYHKLMK.

Mpumepbl MUCMOMb30BaHMSA MPOU3BOAHOM A1 HaXOXAEHUS Hauyudllero pelleHns B
npuKnagHbIX 3afadyax. BTopas npousBofHas, ee reoMeTpuyeckuii U (U3NYECKUIn CMbICH.
HaxoxpeHve cKopocTy Ans npouecca, 3afaHHOro hopMysion u rpaymkom.

MepBoobpasHasa n uHTerpan. MpumeHeHWe ONPefeneHHOro MHTerpana AN HaxoXaeHus
naowann KpueonuHenHon Tpaneunn. Popmyna HboioToHa—/ lelibHUUa. [Mpumepbl npu-
MeHeHUs UHTerpana B (onM3nKe U reoMeTpuu.

YPABHEHWNA N HEPABEHCTBA

YpaBHEHNSA WU CUCTEMbI YpaBHEHWIA. PauuoHanbHble, nppaunoHabHble, NoKasaTe/lbHble U



TPUTOHOMETPUYECKME YPaBHEHUSA N CUCTEMDI.

PaBHOCWNbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble NpUemMbl X pelleHns (pasnoXeHne Ha MHOXWUTEeNW, BBefeHWe HOBbIX HEeus-
BECTHbIX, MOACTAHOBKa, rpauueckuii MeTopa).

HepaBeHcTBa. PauuoHanbHble, WMppauuoHaNbHble, MOKasaTe/lbHble W TPUrOHOMETpU-
yeckmeHepaBeHCTBa. OCHOBHbIE NPUEMbl UX PeLLeHNs.

cnonb3oBaHWe CBOMCTB M rpadkoB PYHKUMIA NPW PELLEHMN YPaBHEHUIA U HEPABEHCTB.
MeTo WHTepBanoB. K306paxeHMe Ha KOOPAMHATHOW MNOCKOCTM MHOXECTBA pPeLUeHNin
YPaBHEHWUI 1 HEPABEHCTB C ABYMS MEPEMEHHBLIMU U UX CUCTEM.

INpuknagHble 3agayum

MpuMeHeHVe MaTeMaTUYeCKMX MeTOAOB ANS PeLleHUs CofdepXXaTeflbHbIX 3ajady U3 pas-
NINYHbIX 06/1aCTeN HAYKN U NPaKTUKMN.

WNHTepnpeTayms pesynbTarta, y4eT peasbHbIX OrpaHUyeHuii.

KOMBVHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEN

ANeMeHTbl KOMOUHATOPUKM
OCHOBHble MOHATUA KOMOMHATOPUKK. 3afayu Ha MOACYET 4yMcna pasMelLeHuid, nepecrta-
HOBOK, CO4YeTaHWin. PelleHne 3afa4y Ha nepebop BapuaHToB. Popmyna GuHOMa HbHOTOHa.
CsoilcTBa BUHOMMHANBbHBLIX KO3P(ULUNEHTOB. TpeyronbHuK Mackans.

ANeMeHTbl TEOPUU BEPOSTHOCTEN

Co06bITHe, BEPOATHOCTb COOLITUSA, CMOXEHWE U YMHOXEHWE BEPOSITHOCTER. MMoHATME O
HE3aBNCMMOCTW COObITUIA. [UCKpeTHasa chnydyaiiHas BenMunMHa, 3aKOH ee pacnpeaeneHus.
Uncnoeble XapakKTepUCTWKM AUCKPETHOW Cny4vyailHOW BenuuuHbl. [MOHATUE O 3aKoHe
60MbLUNX Yncen.

ANeMeHTbl MaTeEMaTUYECKON CTaTUCTUKN

MpefcTaBneHve faHHbIX (Tabnuubl, AMarpammbl, rpaukm), reHepasbHas COBOKYMHOCTb,
BblOOpKa, cpeaHee apudmeTuyeckoe, meamaHa.lloHATMe O 3agadvax MaTeMaTMWYecKoi
CTaTUCTUKMN.

PelleHne npakTUYeCKKX 3a4ay C NpUMeHeHneM BepOATHOCTHbLIX METOAOB.

FTEOMETPUNA

MpsMble M NIOCKOCTW B NPOCTPAHCTBE

B3aMMHOe pacnonoxkeHve ABYX MPAMbIX B MpocTpaHCTBe. [apannienibHOCTb MPAMOR K
NA0CKOCTU. [MapanfienbHoCcTb MI0CKOCTEN. [epneHANKYNAPHOCTb MNPSMON M MNIOCKOCTH,
MepneHAMKYNAP WM HAKNOHHAA. YTOn MexXay NpsMOM U MNOCKOCTb. [IBYrpaHHbIA yron.
Yron mexgay nnaockoctamu. MeprneHAnKynsapHOCTb ABYX NJOCKOCTEN.

CeomeTpuyeckne npeobpasoBaHUs MPOCTPAHCTBA: MNapaifiefibHbl NepeHoc, CUMMETPUS
OTHOCWTE/NbHO M/IOCKOCTMU.

MapannenbHoe MpoekTUpoBaHme. lnowaab OpPTOroHanbHOW npoekumun. K3obpaxeHue
NMPOCTPAHCTBEHHbIX (YUTYP.

MHOrorpaHHuKnM

BepLimnHbl, pebpa, rpaHM MHoOrorpaHHuka. PassepTka. MHororpaHHble yribl. Beinykible

MHOrorpaHHukiu. Teopema Jdinepa.
Mpu3ma. T[llpamas ©n HaknoHHaAnpusma. [1paBunbHaa npusma. [lapannenenuneg.



Ky6.Mupamnga. MpaBunibHas nupamuga. YcedeHHas nupamumaa. TeTpasap.

CummeTpumn B Kybe, B Napansienenunnege, B npusMe v nupammnge.

CeyeHus Ky6a, NpusMbl U NUpamuibl.

MpeactaBneHne 0 NpaBWbHbLIX MHOrorpaHHMKax (Tetpasgpe, Kybe, OKTasgpe, pofe-
Kasfpe v nkocasgpe).

Tena 1 NOBEPXHOCTU BpaLLeHua

LInnMHAP 1 KOHYC. YceyeHHbIi KOHyc. OCHOBaHWe, BbiCOTa, GOKOBas MOBEPXHOCTb, 06-
pasytoLas, passepTka. OceBble CEUEHUS W CeYeHUs, Napane/bHble OCHOBaHUIO.
LLlap 1 cthepa, Ux ceueHms. KacaTtenbHas NIoCKocTb K cdepe.

ViamepeHuna B reomeTpumn

O6bem U1 ero nsmepeHue. VHTerpanbHas hopmyna o6bema.

dopmynbl 06bema Kyb6a, MPAMOYrofibHOro napannenenunega, nNpusmbl, LWMANHAPA.
dopmynbl 06bema nupamugbl U KoHyca. Popmynbl NAOWAaAN MOBEPXHOCTEN UWUAMHAPA Y
KOHyca. ®PopMy/ibl 06beMa Lapa v naowaam chepsbl.

Mopo6ue Ten. OTHOLWEHMA NaoWaaein NOBEPXHOCTEN N 06BEMOB NOAOOHbIX TeN.

KoopauHaTbl U BEKTOPbI

MpsamoyronbHasa (AekapToBa) CUCTEMa KOOPAWHAT B MpocTpaHcTee. dopmMyna pacCToAHUA
MeXZay ABYMS TOYKaMuW. Y paBHeHUs cepbl, NIOCKOCTU U NPAMON.

BekTopbl. Mofynb BeKTOpa. PaBeHCTBO BEKTOPOB. COXeHWe BEKTOPOB. YMHOXeHue
BEKTOPA Ha uncno. PasnoXeHne BeKTOopa No HanpasneHUAM. YTON MexXay ABYMSA BEKTOpPaMM.
Mpoekuma BEKTOpa Ha ocb. KoopaunHaTbl BekTopa. CKandapHoe npounssefieHne BeKTOPOB.

icnonb3oBaHWe KOOPAWHAT WU BEKTOPOB MpU pelleHUn mMaTeMaTUUYeCKUX W MPUKNagHbIX

3aaau.

[na BHeayAWTOPHbIX 3aHATWIA CTyAdeHTaM Hapsigy C pelleHnem 3adady U BbIMOSHEHUS
NPaKTUYecKUX 3aflaHuii MOXHO MpeanoXuTb TeMbl UCCNeAOBaTENbCKMX W pedepaTMBHbIX
paboT, B KOTOPbIX BMECTO Cepuii OTAeNbHbIX MENKUX 3afay U YNpaxHeHWi npeanaratTcs
CHOXKETHbIE 3afaHuns, Tpeodytolne ANnTeNbHOW paboTbl B paMKax OAHOW MaTemaTU4ecKoW
cuTyaummn. 9T TeMbl MOTYT ObITb KaK UHAMBMAYa/bHbIMW 3afaHUAMMK, TaK WU FPYnnoBbIMU
[NS1 COBMECTHOTO BbINO/THEHUSA UCCNEL0BaHUS.

MpuMepHble Tembl pedpepaToB (AOKNAL0B), UCCNef0BATENbCKMNX MPOEKTOB

e HenpepbliBHbIE ApO6U.

e [MprMeHeHMe CNOXHbIX MPOLEHTOB B 3KOHOMUYECKMNX pacyeTax.
MapannenbHoe NPOEKTUPOBaHME.

*  CpefHue 3Ha4YeHMSA N X NPUMEHEHMNE B CTATUCTUKE.

*  BekTopHOe 3afaHne NpsAMbIX W NIOCKOCTeN B NPOCTPaHCTBE.

e CnoxeHue rapMOHUYECKUX KonebaHWiA.

e [pathnyeckoe peLLeHne YpaBHEHNI N HEPABEHCTB.

e [paBunbHbIE 1 MONYNPABUNbHbLIE MHOFOrPaHHUKMN.

e KOHMYecKne CeyeHust N X NPUMEeHEHNe B TEXHUKE.

e [MoHsTHe anddepeHLnana n ero NPUNOXKEHUS.

e CxeMbl NOBTOPHbIX MUCMNbITaHWIN BepHynnu.

e WccnegoBaHue ypaBHEHWIA 1 HEPABEHCTB C NapaMeTpOM.



TemaTnyeckuii nnaH

Mpn peanusauumn cofepxaHus ob6uieobpasoBaTesibHONM y4ebHON AnCUMNANHBI «MaTema-
TMKa» B npegenax ocsoeHumss TIMNCC3 Ha 6a3e OCHOBHOro 06ulero o06pa3oBaHUA C
nosyyeHveMm cpegHero obulero o6pasoBaHuS. MakcumanbHas y4yebHas Harpyska
obyvarowmxcs coctaBnaet:351 uyac. W3 Hux ayautopHas (obs3aTenbHasi) Harpyska
obyyarowmxcs — 234 yvaca; BHeaygMTOpHas camocTodTeNnbHas paborta ctyfgeHtoB — 117
4acos.

TEMATUYECKUIA NNAH

Bug yyebHoi paboThl Konnyectso yacos
Mpodunun npogeccmoHanbHOro

ob6pa3oBaHus
coymansbHo

3KOHOMMUYECKUIA

AYANTOPHbIE 3aHATUSA. CoaepKaHne
YANTOP Aep CneymanbHocTtu CIO

00yueHNs

BBefeHue 2

Pa3BuTne NoHATUA 0 yucne 10

KopHun, cteneHn n norapu@mol 28

lNpAMbIE N NNOCKOCTW B NMPOCTPAHCTBE 20

KombuHaTtopuka 12

KoopauHaTtbl 1 BEKTOPbI 16

OCHOBbI TPUrOHOMETPUU 31

PYHKLMM 1 TpagvKm 18

MHOrorpaHHMKN 1 Kpyrnble Tena 26

Hayana matemMaTnyeckoro aHanmsa 24

VHTerpan u ero npumeHeHue 15

AneMeHTHbI Teopuy BEPOATHOCTEN U 12

MaTteMaTnyeckou CTaTUCTUKN

YpaBHeHUs 1 HepaBeHCTBa 20

WToro 234

BHeayauTopHas camocTosATe/ibHas paboTa

MoAroToBKa BbICTYMN/EHWI NO 3a4aHHbIM

Temam, LOK/afoB, peheparos, 3cce,

WHAWBUAYaNbLHOTO MPOEKTa C 117

NCNONb30BaHNEM UHPOPMALUOHHBIX TEXHO-

norvi n gp.

lMpomeXxyTouHasa atTectauus B (popme 3K3aMeHa
Bcero 351
Ne HavnmeHoBaHue pa3fena, Tembl Makcum  Konnyec  CamocTosTe
n/n a/bHas TBO NbHas

yyebHas  ayauTop yuebHas
Harpyska HbIX Harpyska
CTyAeHTa  4acoB CTy[eHTa

Tema 1 BBegeHue 2 2



11

Tema 2
.21
2.2
2.3
24

25
Tema 3
31
3.2
3.3
33
34
35

3.6
3.6

3.7

3.8
3.9

3.9
310
3.11

Tema 4

.41

4.2

4.3

44

4.5

MatemaTuka B Hayke, TEXHWKE,
3KOHOMUKe.MaTtemaTuka B
MH(OPMALMOHHBIX TEXHOMOTUSAX W
NPaKTUYeCKOW AesTeNbHOCTM

Pa3BuTHEe NOHATUNA O YUCe 16
Llenble yncna

PaumoHanbHble Yyncna

[elicTBUTeNbHbIE YMCa

MpnBNXKEHHbIE BbIYNUCIEHNS.
VppauunoHanbHble yncna

KomnneKkcHble yncna

KopHwu, cTeneHun, norapngmel 48
ApUHMETUYECKNIA KOPEHb
HaTypa/ibHOW CTeneHu

CreneHb € paunoHaibHbIM
nokasarenem

CTeneHb C AeiCTBUTE/bHbIM
rnokasatenem

MppaumoHanbHble ypaBHeHUS
MppaumoHanbHble HepaBeHCTBa
PelLeHVe rnokasaTeNbHbIX YpaBHEHWIA
lMokasaTenbHble HepaBeHCTBA
CucteMbl NokaszaTe/lbHbIX YpaBHEHI
N HEPaBEHCTB

Norapugmbl. JecATUYHbIE U
HaTypanbHble norapugmbl

CsoiicTBa lorapugmos
Mpeo6bpasoBaHme N0rapupmMmnYecKnx
BbIPaXXEHWN

JNorapumunyeckre ypaBHeHUs
Norapumnyeckme HepaBeHCTBa
PeLueHve norapuMmUecKmx
YPaBHEHWIA N HEPABEHCTB

[MpAMbIe N NNOCKOCTUN U B 26
NpoCTpaHCTBe

Mpeamet ctepeomeTpuin. OCHOBHbIE
NoHATUA N akcuombl (["pagmyeckoe
n306paxkeHVe onpeseneHnii n Teopem)
B3anMMHoe pacnonoxeHve aByx
NPAMbIX B MPOCTPAHCTBE.
CKpeLymBaroLmecs npsamvble. Yron
MeXay ABYMS NMPAMbIMU.
MapannenbHOCTb NPSAMONA 1
NNOCKOCTW. [MapannenbsHoCcTb
NIOCKOCTENA.

MeprneHANKYNSPHOCTb NPAMOIA U
M/I0CKOCTU

[MepneHANKYNAP M HaKMOHHasA. Yron
MeXAY NPsSIMOM M NIOCKOCTHIO

20
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4.6

47

4.8

49
Tema 5

5.1

5.2

5.3

5.4

Tema 6

6.1

6.2

6.3

6.4
6.5

6.6
6.7

6.8
Tema 7
7.1

7.2

7.3

7.4
7.5
7.6
7.7

7.8
7.9

[ByrpaHHbIf Yyron. Yron mexay
nnockocTaMu. MNepneHANKYNSpHOCTb
ABYX N/IOCKOCTENR.

"eomeTpuyeckme npeobpasoBaHns B
NMPOCTPaHCTBeE.

O606L1eHNe maTepuana

3auér

KombunHaTopuka

OCHOBHble MOHATUSA KOMOUHATOPUKM
3afaym Ha NoACYET ymcna
pa3MeLLEeHNiA, NepecTaHOBOK,
coYeTaHui.

PelleHVe 3aaay Ha BbIOOp BapuaHTa.
dopmyna 6UHOMa HbHOTOHa.
CsoilcTBa GMHOMMANbHBIX
KO3(h(hULLMEHTOB

TpeyronsHuK lNackans

KoopanHaTtbl 1 BEKTOPbI
MpsamMoyronbHas (LekapToBa) cuctema
KoopAnHat

dopmyna BblUNCIEHMA PACCTOAHMUA
MeXxay ABYMS TOUYKamu

YpaBHeHuUs chepbl, NIOCKOCTA K
NpsIMONA

BekTopbl. Moaynb BeKTOopa
PaBeHCTBO BeKTOPOB. CroXKeHe
BEKTOpPOB.

YMHOX€eHMe BEKTOpa Ha Y1Cno
KoopaunHaTtbl BeKTopa. HaxoxaeHue
KOOPAWHAT CepefiMHbl BEKTOPA, ANNHbI
BeKTopa.

CkansipHoe npoun3BefeHve BEKTOPOB
OCHOBbI TPUTOHOMETPUU
PagnaHHas mepa yrna. [osopoT
TOYKM BOKPYT Hayana KoopauHat
OnpepeneHune crHyca, KOCKUHYCa,
TaHreHca 1 KoTaHreHca yrna. 3Haku
CWHyca, KOCMHYCa, TaHreHca u
KOTaHreHca.

3aBUCUMOCTb MeXay CUHYCOM,
KOCMHYCOM, TaHFeHCOM U
KOTaHreHCOM O[IHOTO U TOr0 Xe yrna
TpuroHoMeTpuyecKue TOX4eCcTBa
CUHYC, KOCUHYC, TaHTeHC YI/0B a n -a
dopMy bl CNOXEHUA

CUHyC, KOCUHYC, TaHTeHC ABOMHOIO 1
MOMIOBUHHOIO Yrna

dopmysibl NpuBeaeHUs

CymMMa 1 pasHOCTb CUMHYCOB, CyMMa U

18 12
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7.10
711

7.12
7.13

7.14

7.15

7.16

Tema 8
8.1.

8.1

8.2

8.3

8.4

8.5

8.6

8.9

8.10

pasHOCTb KOCUHYCOB
[Mpoun3seseHne CUHYCOB U KOCUHYCOB
MpeobpasoBaHne
TPUrOHOMETPUYECKUX (DYHKLI
YpaBHEHNA3T X=a C0S X=a tg x=a
YpaBHeHus, cBofdLinecsa K
KBajpaTHbIM

YpaBHeHNs, 04HOPOAHbIE
OTHOCUTENBbHO SINX hcosx
YpaBHeHWs, NIMHeNnHble OTHOCUTENbHO
SiNX hcosx

PellieH1e ypaBHEHWUIA METOAOM
3aMeHbl HEM3BECTHOr 0. PelleHne
YpaBHEHWIi METOJO0M Pa3NoXeHMs Ha
MHOXUTENN

DYHKUUM N rpaukmn

®dyHKUMKN. O6nacTb onpeaeneHns n
MHOXECTBO 3HAYEHWI (DYHKLMN.
Cnocobbl 3agaHns PYHKLMIA

padkn thyHkumi. CeoicTBa
(yHKLMIA. MOHOTOHHOCT,
HEYETHOCTb, OrPaHNYeHHOCTb,
NepUOANYHOCTD.

[NpomeXXyTKM Bo3pacTaHuA n
y6blBaHUS. HanMeHbLLee 1
HanbosbLUuee 3HaYeHNEe, TOUKM
akcTpemyma. CrnoxxHas yHKUmMS.
IMoHATNE O HEeNPEepPbLIBHOCTY (PYHKLUMN

O6paTHble thyHKUMK. ObnacTb
onpeseneHns 1 06nacTb 3Ha4YeHNS
obpatHoi hyHkuun. O6nacTb
3HauYeHNs 06paTHOM PYHKLUK.
"pathmk 06paTHON (hyHKLMN.
CreneHHas (yHKLUSA, eé CBOCTBA U
rpauk

Moka3atenbHas PYHKLUMSA, eé cBOMCTBA
N rpagmk

Norapumunueckas QyHKLus, eé
CBOWCTBA U rpadmk
TpuroHomeTpuyeckas yHKUus
y=sinx, eé cBOWCTBa 1 rpafnk
TpuroHomeTpuyeckas yHKUus
Y=COSX, eé CBOWCTBA W rpafuk

26

N N NN
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8.11

Tema 9
9.1.

91

9.2
9.3

9.4

95

9.6

9.7

9.8

9.9

9.10

911

9.12

0.13
Tema 10
10.1.
10.2

103

TpuroHomeTpuyeckas yHKUus
y=tgx, eé cBOWCTBA 1 rpauK.
Ob6paTHble TPUroHOMETPUYECKME
QYHKL MM

MHororpaHHUKM 1 Kpyr/ble Tena
BepLumnHbl, pébpa, rpaHu
MHOrorpaHHMKa. Pa3BepTka.
MHororpaHHble yribl. Bbinyknble
MHOrorpaHHuKK. Teopema diinepa.
Mapannenenunen. Ky6

PelleHwne 3aaa4y Ha BblUMC/IEHNE
3M1EMEHTOB Napasnenenunega n Kyba
Mpusma. MNMpamas 1 HaknoHHaA
npusma. NpasunbHas npusma
PeleHne 3aay Ha BblYMCIEHME
3/1EMEHTOB Npu3M

Mupamnga. MNMpaBuabHaa nupamuaa.
YceyéHHaa nupamuaa. Tetpasap
PelleHne 3aay Ha BblYMCEHME
3/1eMeHTOB nupaMuz,
MpencTaBneHne o NPaBUbHbLIX
MHOrorpaHHuKax (Tetpasap, Kyo,
OKTasjp, LOAeKa3Ap 1 nKocasap).

LinnuHap. OcHoBaHWe, BbICOTA,
6oKOoBast MOBEPXHOCTb, 06pasytoLLas,
pasBépTka. OceBble CeYEHUs U
ceyeHus, napansesibHble OCHOBaHUIO
KoHyc. OcHoBaHMe, BbiCOTa, 60KOBaS
MOBEPXHOCTb, 06pa3ytoLLas,
pa3BépTKa. OceBble CeYeHUs U1
CeyeHus, napansesibHble OCHOBaHUIO
LLIap u cthepa, ux ceyeHus.
KacartenbHas niockocTb K ciepe
PelLeHMe 3afa4 Ha BblYUCIEHNE
3/IEMEHTOB UMINHAPA, KOHYCa, LIapa,
cthepnl

3auér

Hauana matemaTtnyeckoro aHanimsa
MocneposatenbHOCTN. CNOCO6bI
3ajaHns 1 CBOMCTBA YNCMOBbIX
nocnefoBaTe/IbHOCTEN.

lNoHATMe o npepene
nocnefoBaTeNlbHOCTEN

®dyHKunn. Obnactb onpeaeneHNs v
MHOXECTBO 3Ha4eHuiA. CBOICTBa
(hYHKLMMN: MOHOTOHHOCTb, YETHOCTb,
HEYETHOCTb, OrPaHNYEHHOCTb,
nepnoanyHocTb. IoHATUE O
HenpepbIBHOCTU PYHKLNN

36 26

32 24
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104

10.5
10.6
10.7
10.8

10.9

10.10

10.11

10.12

12.13

Tema 11
111

11.2
113

114

115

11.6

11.7

11.8

Tema 12

AprhmMeTUYeCcKme onepauny Hag,
QYHKUMAMU. CNoXKHas PYHKLMS
(komno3nuws). MpeobpasoBaHue
rpagmkos. MapannenbHbliA NepeHoc,
CUMMETPUS OTHOCUTENBbHO OCeM
KOOpAMHAT U CUMMETPUSA
OTHOCUTE/IbHO MPAMOWA Y=X,
pacTsXKeHue 1 CXxaTune BAO/b OCei
KoopAnHar

lNponssogHas

MpaBnna guphepeHLMpoBaHUS
Mpoun3BogHas CTeNeHHON yHKLUMM
[Mpon3BoaHbIE OCHOBHbIX
aNeMeHTapHbIX (DYHKLMNIA
"eomMeTpuYeCcKNii N r3nyecKnii
CMbICN NPOV3BOAHOW. Y paBHeHWe
KacaTeNbHOW K rpafuky QyHKUNiA
BospacTaHue 1 yobiBaHVE QYHKLUN U
Npon3BoAHasA PYHKLUMN. DKCTPEMYMbI
(QYHKL MM

BTopaa nponssogHas, eé
reoMeTpUYECKnii 1 PrUsnYecKuii
CMbICN

MprMmeHeHNe NPON3BOLHON K
nccnefoBaHNIo PYHKUWI U
MOCTPOEHUIO rparKoB

Hanbosbluee N HaMMeHbLLee
3HayYeHMs (DYHKLUMMN Ha OTpe3Ke
MHTerpan v ero npnmMeHeHme 21
MepBoo6pasHas. MNMpumeHeHne
onpenenéHHoro nHTerpana s
HaxoXAeHua nnowaan
KPUBO/MHeHOW Tpaneuun. dopmyna
HbtoTOHa-/1enbHMLa

BbluncneHne nHTerpanos
BbluncneHmne nnowagein ¢ NOMOLLbO
NHTErpanos

Mpumepbl NPUMEHEHWS HTErpana B
(h13nKe 1 reomeTpmm

OO6bEM M ero n3MepeHue.
WHTerpanbHas gopmyna o6bémMa
dopmysibl 06bEMa Kyba,
NPAMOYTO/IbHOr0 Napannenenunesa,
NPU3MbI, UMINHAPA

dopmynbl 06bEMA NpaMmAbl v
KOHyca

dopmy/bl NNOLLAAN MOBEPXHOCTU
UMANHAPA U KOHYCa

AnemMeHTbl TEOPUN BEPOATHOCTEN U 16
MaTemMaTUyeCcKOn CTaTUCTUKK

N DN

15
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121
12.2

12.3

124

125

12.6

Tema 13
131
13.2
13.3
134
135
13.6
13.7

138

139

13.10

CobbITVe, BEPOATHOCTb COObITMS,
CnoxkeHvie N YMHOXeHMe
BeposATHOCTel. MoHATME O
He3aB1CMMOCTM COObITUI
[nckpeTHasa cnydvaiiHas
Be/IMYNHA,3aKO0H ee pacnpeaeneHuns
YUncnosble XapakTepucTUKK
[OVCKPETHOW Cly4ainiHON BENNUYNHDI.
[MoHATUE 0 3aKOHE 60MbLLMX YUCES.
MpeacTaBneHve faHHbIX (Tabnuubl,
Amnarpammsl, rpagukm), reHepaibHas
COBOKYIMHOCTb, BbIOOPKa, CpefHee
apumMeTnyeckoe, MeamaHa. MoHsaTue
0 3afja4ax MaTeMaTMNYECKOM
CTaTUCTUKW.

PelleHne NpakKTUYECKNX 3a4a4 C
NPUMeHEHNEM BEPOSTHOCTHbIX
MeTOZ0B

YpaBHEHNA 1 HepaBeHCTBa
YpaBHeHNA

CuctemMbl ypaBHeHUI
PaunoHanbHble 1 MppaLMoHasbHble
YPaBHEHNS N CUCTEMBI
Moka3saTeNbHble YpaBHEHNA U
CUCTEMBI

TPUroOHOMETPUYECKIME YPABHEHNA U
CUCTEMBI

PaBHOCW/IbHOCTb YPaBHEHWA,
HepaBeHCTB 1 CUCTEM

HepaBeHcTBa. PaunoHanbHbIe,
nppauroHasbHble, NoKasaTe/bHble
cnonb3oBaHWe CBOWCTB U rparKoB
(DYHKLMIA NpU peLleHnn ypaBHEHNIA 1

HepaBeHCTB. MeTof MHTErpupoBaHus.

cnonb3oBaHvie CBOMCTB U rpaMKoB
(DYHKUMIA NPy peLieHnn ypaBHEHWI 1

HepaBeHCTB. MeToA MHTErpMpoBaHus.

306pakeHne Ha KOOpPAUHATHOM
MNOCKOCTN MHOXECTBA peLLeHuin
YPaBHEHWIA 1 HEPaBEHCTB C [ABYMS
HEN3BECTHbIMU C [IBYMS
nepeMeHHbIMU 1 UX CUCTEMaMK
Bcero no gncumnnvHe

30

351

234

10
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XAPAKTEPUCTUKA OCHOBHbIX BMAOB YUYEEHOW AEATE/IbHOCTW CTYAEHTOB

CopepxxaHne obyyeHus

BBefeHue

AJITEBPA
Pa3suTtne noHATUA 0
yucne

KopHu, cTeneHu, nora-
pUMbI

Mpeobpa3oBaHue anre-
Opanyecknx BblpaXKeHNi

XapaKTepucTKa OCHOBHbIX BUOB AeATeNbHOCTU CTYAEHTOB
(Ha ypOBHEe Yy4ebHbIX AeNCTBUIA)

O3HaKoM/IeHMe C posiblo MaTeMaTUKN B HayKe, TEXHUKE,
9KOHOMMKE, NH(OPMALMOHHBIX TEXHONOTUAX U NPaKTUYECKOM
featenbHOCTU. O3HAKOM/IEHUE C LenaMn 1 3ajavyamm
N3y4YeHns MaTeMaTMKK Npu ocBoeHun npodgeccuit Cro un
cneunansHocten CMO

BbinonHeHre apuMeTUUYECKUX AeNCTBUIN Haj YMcnamu,
coyeTast YCTHbIE U MUCbMEHHbIE MPUEMbI.

HaxoxgeHune npuoamKeHHbIX 3HaYEHWIA BENNYNH 1
NOrpeLwHoOCTen BblYUCEHNA (aBCONOTHON N OTHOCUTENIbHOW);
CpaBHEHME YUC/OBbIX BbIPaXXEHWN.

HaxoxgeHune ownboK B NnpeobpasoBaHMAX U BbIYNCIEHNAX
(oTHOCKTCA KO BCEM NMYHKTam Mporpammbl)

O3HaKOM/IeHNe C NOHATMEM KOPHSA N-il CTeneHu, CBOMCTBaMM
pagnKanoB 1 NpaBniaMy CPaBHEHMWSA KOPHENA.
dopmynupoBaHme onpeaeneHns KOpPHA U CBOMCTB KOPHEA.
BbluncneHve 1 cpaBHeEHME KOPHEW, BbIMONHEHWE NMPUKULKN
3HauYeHUs KOpHS. MNMpeobpasoBaHMe YUCNOBLIX U OYKBEHHbIX
BbIp@XXEHWI, CoAepXalux pagmkasbl.

BbinonHeHne pacyeToB No Gopmynam, CoAepxKalymm
paguKanbl, OCYLWEeCTBNAA HEOOXOANMbIE MOACTAHOBKMN U
npeo6pasoBaHus. OnpegeneHne PaBHOCUIbHOCTW BblPaXXeHWIA
C pagukanamu. PelleHve nppaumoHanbHbIX YpaBHEHWUNA.
O3HaKOM/IeHNe C NOHATUEM CTeMNeHN C AeNCTBUTENbHbIM
nokasartesieM.

Haxo)xgeHune 3Ha4YeHWiA CTENEHMW, NCNOb3Yya Npu
HeobX0ANMMOCTN UHCTPYMEHTa/IbHbIE CpeAcTBa.

3anucbiBaHME KOPHA N-i CTeNeHW B BUAE CTEMEHW C APO6HbLIM
nokasaTtesiem u Hao60poT.

dopmynnpoBaHue CBOWCTB CTeneHel. BbluncneHne creneHein
C paunoHaNbHbIM MOKa3aTesieM, BbINOSIHEHNE NPUKNAKN
3HaYeHUs CTeneHu, CPpaBHEHMe CTeNeHen.

Mpeobpa3oBaHne YUCMOBbIX Y OYKBEHHbLIX BbIPaXXeHWNA,
cofepxalinx cTerneHn, NpUMeHss CBoMcTBa. PewweHune
NoKa3aTe/lbHbIX YPaBHEHWIA.

O3HaKoMNeHUe ¢ NPUMEHEHNEM KOPHEeR 1 cTeneHei npw
BbIYMCNEHUN CPeAHUX, AeNeHUN 0Tpe3Ka B «30/10TOM
ceyeHumn». PelleHne NprMKNagHbIX 3a4ay Ha CIOXHbIe
NPOLEHTHI

BbinonHeHre npeobpa3oBaHNin BbIPaXXeHU, NPUMEHEHME
(hopMmyn, cBSiI3aHHbLIX CO CBONCTBaAMW CTEMeHel W norapugmos.
OnpegeneHvie o6nacT 4ONYCTUMBIX 3HAYEHWI
NorapupMmMmMUeckoro BblpaXKeHns. PelleHre norapupmmyeckmnx
ypaBHEHWI

OCHOBbI TPUTOHOMETPUNA

OCHOBHble NOHATUSA

N3y4yeHne pagmaHHOro MeTofa U3MEPEHUs YrioB BpaLLleHus u
NX CBA3N C rpagycHoil Mepoii. 3o06paxeHne yrnos BpaLieHus
Ha OKPY>XHOCTU, COOTHECEHWE BE/IMYNHbLI Yrna C ero

17



OCHOBHble TPUTOHOMeE-
TPpU4eCKne ToXKaecTBa

Mpeo6pa3oBaHns Npo-
CTeALmnX
TPUTOHOMETPUYECKNX
BbIpaXXeHWi

MpocTeiune TPUroHo-
METPUYECKUNE YpaBHE-
HNS N HEpPaBEHCTBA

APKCUHYC, apKKOCUHYC,
apKTaHreHc ymcna

pacrnonoxeHnem. ®opmynupoBaHune onpeseneHuni
TPUTOHOMETPUYECKMUX (DYHKUWIA ANs YyrnoB NoBOpOTa U OCTPbIX
YrNnoB NPAMOYro/ibHOro TPeyrosibHUKa u 06bACHeHNe nX
B3aMMOCBS3U

MprMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKUX TOXKAECTB A/1f
BbIYMUC/IEHNS 3HAYEHUIA TPUTOHOMETPUYECKUX (DYHKLMIA NO
O[IHOW U3 HUX

N3y4eHne OCHOBHbIX (hOPMY/S TPUTOHOMETPUM: (hOPMYibI
C/IOXXEeHWA, YABOeHMUS, Npeobpa3oBaHNsA CyMMbI
TPUTOHOMETPUYECKMX (DYHKLUWMIA B NpON3BEAEHME U
Npou3BefleHNsA B CYMMY W NPUMEHEHWE NPU BbIYUCIEHUN
3HaYeHNA TPUTOHOMETPUYECKOTO BbIPaXEHUSA U YNPOLLEHUS
ero.

O3HaKoM/eHue co CBOMCTBaMU CUMMETPUM TOYEK Ha
eAVHUYHOWN OKPY>XXHOCTWU M MPUMEHEHWe UX AN1F BbIBOAA
(hopmyn npueegeHun

PelleHne no opmynam y TPUTOHOMETPUYECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKNX YPABHEHWA.

MpuMeHeHMe 06X METOLOB PeLLeHUs YpaBHeHUA
(NnpuBeaeHne K NTMHENHOMY, KBagpaTHOMY, METOZ Pa3fioxXeHus
Ha MHOXWUTeNW, 3aMeHbl MEPEMEHHOI) NPU peLLeHnm
TPUTOHOMETPUYECKNX YpaBHEHU. Y MeHMEe OTMeuaTb Ha Kpyre
peLeHna NPoCTeNLWNX TPUTOHOMETPUYECKMNX HepaBeHCTB
O3HakoM/IeHne C NOHATMEM 06paTHbLIX TPUTOHOMETPUYECKMX
hYHKLNIA.

N3yueHune onpeseneHnii apKCMHyca, apKKOCUHYcCa,
apKTaHreHca yucna, popmynmpoBaHue nx, N306paKeHne Ha
eANHUYHOW OKPYXXHOCTU, MPUMEHEHWE NPU PELLEHNN
ypaBHEHWA

OYHKLMNWN, X CBONCTBA U TPADUNKN

OYHKUMN.
[MoHATME O
HenpepbIBHOCTYU

QYHKLMU

CBoicTBa PyHKLUUW.
Mpahryeckas MHTep-
npetauma. MNMpumepsl
()YHKUNOHa/IbHbIX 3a-
BUCUMOCTEN B peasibHbIX
npoteccax n ABNEHUAX

Ob6paTtHble PyHKLMM

O3HaKOoM/1IeHNe C NOHATMEM MepeMeHHOM, Npumepamu
3aBMCUMMOCTEN MeX Ay NepeMeHHbIMN.

O3HaKoM/IeHNe C NOHATUEM rpadmka, onpegeneHune
NPUHAANEXHOCTN TOUKN rpatmky gyHKumMn. OnpegeneHme no
(hopmyne npocTeliwein 3aBUCMMOCTH, BMAa ee rpadumka.
BbipaxkeHue no hopmyne Of4HOW NepeMeHHON yepes Apyrue.
O3HaKoM/ieHuMe C onpedeneHnem yHKUMK, (hOopMynnpoBaHune
ero. HaxoxpaeHue obnactu onpegeneHns n 06n1acT 3Ha4YeHUR
QYHKLMN

O3HakomieHne ¢ npumepamMmu PyHKLMOHAIbHbIX
3aBMCMMOCTEN B peasibHbIX NpoLeccax 13 CMeXHbIX
ANCLMUMINH.

O3HaKoM/eHne ¢ foKa3aTeNlbHbIMU PacCy>XXAeHUSAMHU
HEKOTOPbIX CBOWCTB /IMHEMHOW U KBaAPaTUYHON (hYHKLMNA,
npoBefeHne nccnefoBaHns NMMHENHOW, KYCOYHO-/TMHENHOW,
APOOHO-NIMHENHON N KBaApPaTUYHOW (DYHKLUMWIA, NOCTPOEHME UX
rpatnkoB. MocTpoeHne n YTeHne rpankoB yYHKLUN.
WccnepoBaHue (hyHKLMK.

CocTaBfieHe BUAOB (PYHKLUMWIA NO JaHHOMY YCNOBUIO, peLleHune
3aflay Ha 3KCTPeEMYM.

BoinonHeHve npeobpa3oBaHuii rpaduka yHKLMKN

N3ydeHne NOHATUA 06paTHON hyHKLMKW, ONpeaeneHne Buaa u



CreneHHble, NoKasa-
Te/bHble, norapnpmm-
Yeckue U TPUroHome-
TPUYECKNE PYHKLUN.
O6paTHble TPUrOHOME-
TpUYeckne (yHKLMK

NnocTpoeHne rpaduka o6paTHON PYHKLUN, HAXOXKIEHNE ee
obnacTwu onpeaeneHus n o6nacTu 3HayeHun.MpumeHeHne
CBOMCTB (PYHKUMIA NpU nUccnefoBaHUN ypaBHEHUI U peLleHmnm
3aflay Ha akcTpemyM. O3HaKOMEeHME C MOHATUEM CIIOXKHOM
QYHKLMN

BbluncneHne 3Ha4YeHNn (YHKUWMIA MO 3HAYEHUIO apryMeHTa.
OnpefeneHve NoOIOXEHUSA TOYKM Ha rpagke Mo ee
KoopAuHaTaM 1 HaobopoT.

cnonb3oBaHue CBOWCTB (YHKLUIA ANS CPaBHEHUA 3HAYEHWIA
CTeneHen n norapugmos.

lMocTpoeHne rpadMkKoB CTEMEHHbIX M NOrapupMnUyYecKmnx
hYHKLNIA.

PelleHne nokasaTelbHbIX U NorapuMmnyecknX ypaBHeHnn n
HepaBeHCTB MO M3BECTHLIM afiropuTMam.

O3HaKOM/eHNe C NOHATMEM HeMNpPepbIBHON NepuoanyecKon
(hyHKLMW, POpMYyNnMpoBaHNe CBOMCTB CUMHYCA U KOCUHYCA,
NMOCTPOeHne nxX rpagmKos.

O3HaKoM/eHe C MOHATUEM rapMOHUYeCKUX KonebaHuin v
npuMepaMmyn rapMOHUYECKUX KofebaHUin Ans onncaHus
npoLeccoB B hn3nMKe N Apyrux 06nactax 3HaHUA.
O3HaKoM/IeHNe C NOHATMEM Pa3pbIBHOW MepUOANYECKOM
(hYyHKLMK, (DOPMYNMPOBaHNE CBOMCTB TaHreHca MU KOTaHTreHca,
NMOCTPOeHMe X rpanKos.

MprMeHeHWe CBOMNCTB PYHKLMIA ANA CPaBHEHMSA 3HAYEHW
TPUTOHOMETPUYECKUX (DYHKUWIA, pelleHuns
TPUTOHOMETPUYECKUX YpaBHEHUIA. TToCcTpoeHne rpadmkos
06paTHbIX TPUTOHOMETPUYECKUX (PYHKLMIA N onpeaeneHune no
rpadyukam nx CBOMCTB.

BbinonHeHne npeobpasoBaHns rpauKkos

HAYANTA MATEMATUK[ECKOIO AHANN3A

lMocnepoBaTenbHOCTH

lNMponssogHada n ee npu-
MeHeHue

O3HaKoM/IeHNe C NOHATMEM YMCNOBOM NOC/ef0BaTe/IbHOCTH,
cnocobamu ee 3afjaHUA, BbIYUCIEHUAMU €€ Y/IEeHOB.
O3HaKoM/IeHWEe C NOHATUEM npejena nocnefoBaTeNbHOCT!.
O3HaKOM/IeHNe C BbIYNCNEHNEM CYMMbl 6ECKOHEUYHOIO
4YMCNOBOrO pAfda Ha NPUMepe BbIYUC/IEHNS CYMMbl 6€CKOHEYHO
yObIBaOLLLEN FeOMETPUYECKOW NPOrpeccuu.

PelleHne 3aga4 Ha NpuMeHeHUe GOpMy bl CyMMbl 6ECKOHEYHO
yObIBatoLLLE TEOMETPUYECKOW NPOrpeccum

O3HaKoM/IeHNe C NOHATMEM MPOU3BOLHOMN.

N3ydeHne n hopmynnpoBaHue ee MEXaHUYECKOro U
reoOMeTpPUYECKOro CMbIC/1a, U3yyeHne anropuTMa BblYUC/IEHNA
NPOV3BOAHON Ha NpUMepe BbIYUC/IEHNS MTHOBEHHON CKOPOCTU
N YrnoBoro KoahguumeHTa KacaTenbHOM.

CocTaB/fieH/e ypaBHEHUA KacaTe/lbHOW B 06LEM BUAe.
YcBoeHue npasun gudgepeHunposaHns, Tabnumubl
NPOW3BOAHbLIX 3/IEMEHTAPHbIX PYHKLUIA, MPUMEHEeHNe ana
andepeHuMpoBaHna (YHKUWIA, COCTaBNEHUA YPaBHEHMUS
KacaTeslbHOWA.

3yyeHne Teopem O CBSA3N CBONCTB (PYHKLMM W MPOU3BOLHOM,
(hopMynMpoBKa UX.

MpoBefeHMe C MOMOLLbIO NPOU3BOAHONM MCCef0BaHUA
(hYHKLMW, 3a0aHHON (HOPMY/ION.



MepBoo6pasHas n
NHTerpan

YCTaHOBMEHME CBA3W CBONCTB (DYHKUMW M NPOM3BOAHON MO MX
rpagmkam.

MprMeHeHWe NPOM3BOAHON ANS PeLLeHNs 3a4a4 Ha
HaX0X/[eHNe HanboNbLIEro, HaMMEHbLLEro 3HAYeHNs U Ha
HaxXxoXaeHne 3KCTpeMyMa

O3HaKoM/NeHUe ¢ MOHATMEM UHTErpana u nepBoobpasHoiA.
M3y4yeHne npaBuna BbIYUCNEHMSA MepBOOOPA3HON 1 TeopeMbl
HbloToOHa— J1eiibHULA.

PelleHue 3afa4 Ha CBA3b NepBO0OOPa3HO 1 ee NPOU3BOAHOMN,
BblUMC/IEHWE MepBO06Pa3HOM ANS JaHHOW PYHKUUK,
PelleHmne 3afa4 Ha NPUMEHEHNe NHTerpana Ansa BblYMCNeHNs
(hM3nYeCKMX BENUYUH U NoLLafen

YPABHEHUA N HEPABEHCTBA

YpaBHEHNSA N CUCTEMbI
YPaBHEHWI
HepaBeHCTBa U CUCTEMbI
HepaBeHCTB C ABYMSA
nepeMeHHbIMK

O3HaKoM/eHWe ¢ NPOCTEALWNMI CBEAEHUAMMN O KOPHAX
anrebpanyecknx ypaBHeHWN, NOHATUAMWN UCCNef0BaHUS
YPaBHEHWI N CUCTEM YPaBHEHUI.

3yyeHune Teopun paBHOCUIbHOCTWN YpaBHEHUI U ee
npuMeHeHUs. MOBTOPeHME 3annCK peLleHns cTaHAapTHbIX
YpaBHEHWNI, NpMeMoB Npeobpa3oBaHna ypaBHEHWNI ANs
CBEAEHUS K CTaHAAPTHOMY YPaBHEHWIO.

PelleHne payuoHanbHbIX, MppaunoHanbHbIX, NoKasaTe/ibHbIX U
TPUTOHOMETPUYECKUX YPABHEHWUI N CUCTEM.

cnonb3oBaHne CBOWCTB U rpaMKoB (YHKLUWIA ANA pelleHns
ypaBHeHWiA. MOBTOpPEHME OCHOBHbLIX NMPUEMOB peLleHUs
cCUCTeM.

PelleHne ypaBHEHUIA C NPUMEHEHMEM BCEX MPUEMOB
(pa3noxeHns Ha MHOXXWUTENN, BBEAEHMA HOBbIX HEWU3BECTHBbIX,
NOACTaHOBKM, rpa)Myeckoro Metoga).

PelleHMe CUCTEM YPaBHEHWIA C MPUMEHEHNEM Pa3INYHbIX
cnoco6os. O3HaKoM/ieHMEe C 06LIMMM BONPOCaMM PeLLeHNs
HepaBEHCTB M MCMONb30BaHWE CBOMCTB M rpauKoB (yHKLNIA
MpU pelleHnn HepaBeHCTB. PelleHne HEPABEHCTB U CUCTEM
HEepPaBEHCTB C MPUMEHEHMEM pPa3NNYHbIX CNOCO6OB.
MpuMeHeHNe MaTeMaTUYEeCKMX METOAOB AN pPeLleHus
COfepXXaTeNbHbIX 334a4 U3 pasInyHbIX 061acTell HayKn K1
NPaKkTUKN. VIHTepnpeTMpoBaHne pe3ynbTaToB C YY4ETOM
peasibHbIX OrpaHNyYeHuni

SNEMEHTbI KOMBUHATOPVKW, TEOPUWN BEPOATHOCTEW U CTATUCTUKN

OCHOBHbIe NMOHATUS
KOMOUHATOPUKM

ANeMeHTbI Teopun
BEPOSAITHOCTEW

N3y4yeHne npaBmna KOMOUHATOPUKN U NPUMEHEHKE NPU
peleHn KOMOUHATOPHbIX 3aday.

PelleHne KOMOUHATOPHLIX 3afa4 MeToAoM nepebopa u no
npasuay YMHOXEHWS.

O3HakKoMm/IeHMe C NOHATUAMU KOMOUHATOPUKN:
pasMeLLeHNAMKN, COYeTaHUSAMU, NepecTaHOBKaMmM 1
(hopmynamm ans ux sbluncreHns. OB6bLACHEHUE U NPUMEHEHWE
(hopMyn ANa BbIYUCNEHUA pa3MeLLeHNIA, NepecTaHOBOK U
COoYeTaHWin Npu peLleHnmn 3agau.

O3HakoMm/ieHne ¢ GUHOMOM HbIOTOHA U TPeYroNbHUKOM
Mackans. PelwleHne npakTnyecknx 3afay ¢ UCNONb30BaHNEM
NOHSATUIA 1 NPaBU/T KOMOUHATOPUKM

M3yyeHne Knaccmyeckoro onpegesieHns BepOSATHOCTM, CBOMCTB
BEPOATHOCTW, TEOPEMbI O CYMMe BEPOATHOCTENA.



lNpepcTaBneHne faHHbIX
(Tabnuubl, gnarpammsl,

rpacukm)

FTEOMETPUA
Mpsmble 1 NJIOCKOCTY B
MPOCTPaHCTBE

MHoOrorpaHH1KM

PaccMOTpeHWe NpUMepoB BblYNCIEHUS BEPOATHOCTEN.
PelleHune 3a7ia4 Ha BbIYNC/IEHNE BEPOATHOCTEN COObITUIA
O3HaKOM/IEHUe C NPeSCTaB/eHNEM YMCNOBLIX AaHHbIX U KX
XapakTepucTuKamu.

PelleHne npakTUYeckmx 3afay Ha 06paboTKy YMCOBbIX
[aHHbIX, BbIYUC/IEHUE UX XapaKTepPUCTUK

dopMynnpoBKa ¥ NpuBeAeHNe A0Ka3aTe/bCTB NPU3HaKOB
B3aMIMHOI0 PacnofoXeHns NPsiMbIX U NJIOCKOCTEN.
Pacrno3HaBaHVe Ha YyepTexax U MoAenax pasinyHbIX clyvaes
B3aMMHOI0 pacrnonoXeHns NPsSMbIX U NJOCKOCTEN,
apryMeHTUpOBaHUe CBOUX CYXAeHUin. ®opmynmpoBaHme
onpefeneHnii, NPU3HaKOB U CBOMNCTB MapannebHbIX U
nepneHANKYNAPHbIX NIOCKOCTEN, ABYTPaHHbIX U IMHEWHbIX
yrnos.

BbINofHEHVE NOCTPOEHUS YINOB MeXAY MPSMbIMU, NPAMOA 1
NIOCKOCTbIO, MEXAY NJOCKOCTAMU MO OMUCAHUIO U
pacrno3HaBaHMe UX Ha MOgensx.

MprMeHeHWe NPU3HaKOB 1 CBOMCTB PacnofioXeHUs MPSAMbIX 1
NJIOCKOCTEN Npu peweHnmn 3afau.

N306paxkeHre Ha pUCYHKAX N KOHCTPYMpPOBaHNE Ha MOAENAX
neprneHANKYNSPOB N HAKNOHHbLIX K MIOCKOCTU, NPAMBbIX,
napasnenbHbIX MJ0CKOCTEN, YII0B MeXAy NpsaMoin K
NJI0CKOCTbIO M 060CHOBAHME NOCTPOEHMUS.

PelleHne 3a4a4 Ha BblYNC/IEHNE TeOMETPUYECKUX BESIMUNH.
Onucbl-BaHME PaccTOSAHMA OT TOYKM A0 NJOCKOCTU, OT NPAMOMN
[0 NNOCKOCTKN, MeXAY NAOCKOCTAMU, MeXAy
CKpeLLMBatoLLUMMCA NMPSAMbIMUA, MEXAY MPOU3BOJIbHbIMYU
(urypamm B NpoCTpaHCTBE.

dopmynnpoBaHue U LOKa3blBaHWE OCHOBHbIX TEOPEM O
paccTosaHusAX (Teopem CyLLeCcTBOBaHWUSA, CBOMCTBA).
N306paxkeHne Ha YyepTexax 1 MoAensax paccTofAHUs v
060CHOBaHME CBOUX CYXAeHW. OnpedeneHne v BblYUCIEHNE
paccTosAHUIN B NpocTpaHcTBe. MNMpumeHeHne GopMyn 1 Teopem
NAaHUMETPUN AN5 pelleHmns 3aday.

O3HaKoM/IeHNe C NOHATUEM MapannesibHOro NPoeKTUPOBaHNS
1 ero ceoicTeamu. ®opmynnpoBaHme Teopembl O naowasgm
OpTOroHaNbHOW NPOEeKLU MHOTOYroNlbHNKA.

MpuMeHeHWe Teopun Ans 060CHOBAHMA MOCTPOEHWUIA U
BbIYMCNEHNIA. APryMEHTMPOBaHNE CBOUX CYXAEHUI O
B3aVIMHOM PacroOXKeHNN NPOCTPAHCTBEHHbLIX YUTYyp
OnucaHne n xapakTepucTuka pasiMyHbIX BUAOB
MHOrOrpaHHMKOB, NnepevyncrieHne Ux 3IeMeHTOB U CBOWCTB.
N306paxkeHne MHOTOrpaHHNKOB U BbINMOJIHEHWE MOCTPOEHUS
Ha M306paxeHMAX U MoAeNsaX MHOrorpaHHMKOB.

BbluncneHne NMMHENHbIX 3N1EMEHTOB U YI/10B B
NPOCTPAHCTBEHHbIX KOH(UIypauunsax, apryMeHTUpoBaHue
CBOUX CYX[EHWIN. XapaKTepucTuka n n3obpaxeHue

ceyeHua pa3BepTKU MHOTOrpaHHWKOB, BblYUCIEHNe Niowagen
NMOBEPXHOCTE.

MocTpoeHMe NPOCTEALWNX CeYEHMI Kyba, Npu3Mbl, NUpaMupbl.
MprMeHeHWe (akToB W CBEAEHUI U3 NNAHUMETPUMN.



Tena n NOBEPXHOCTU
BpaLLeHuns

N3mepeHuns B
reomMeTpum

KoopAanHaTbl 1 BEKTOPSI

O3HakoMNeHne ¢ BUgaMv CUMMETPUIA B NPOCTPAHCTBE,
(hopmynMpoBaHue onpeaeneHnin n CBOMCTB. XapaKTepucTuka
CUMMETPUU TeN BpaLLeHMsS U MHOTOrpaHHUKOB.

MprMMeHeHWe CBOMNCTB CUMMETPUN NPU PeLleHnn 3ajad.
Mcnonb3oBaHue NpuobpeTeHHbIX 3HAHWIA ANa UccnefoBaHns w
MOZEe/IMPOBaHNA HECTOXHbIX 3ajad.

N306paxkeHne OCHOBHbIX MHOTOrpaHHMKOB W BbIMOMIHEHNE
PUCYHKOB MO YC/IOBMAM 3ajay

O3HakoMm/ieHne ¢ BMAaMu Ten BpaleHus, (GopMynnpoBaHme nx
onpefeneHnii n CBOMCTB.

dopmynnpoBaHMe TEOPEM O CeYEeHUM Lapa NJI0CKOCTLIO U
NJIOCKOCTU, KacaTenbHOM K cgepe.

XapakTepucTumka n n3obpaxeHue Ten BpaleHns, nx
pasBepTKU, CeYeHNs.

PelleHne 3afa4 Ha NOCTPOEHME CEYEHWNI, BbIUNCIEHNE A/IVH,
paccTosAHWUi, yrnos, nnowageit. NMposegeHne gokasaTeslbHbIX
paccy>XAeHui Npu peLleHnmn 3agad.

MprMeHeHWe CBOMNCTB CUMMETPUMN MNPU PeLLleHnn 3a4a4y Ha
Tena BpaLieHns, KoOMOUHaLmo Ten.

N306paxkeHe OCHOBHbIX KPYI/bIX Tel W BbINO/IHEHWE PUCYHKA
no yCNoBuUK 3afayun

O3HaKoM/IeHNe C NOHATUAMU Nowaam n o6bema, akcmMomamm
N CBOMCTBaMMU.

PelleHne 3a4a4 Ha BblUMCNeHUe naowagen NNoCKux guryp c
NPUMEHEHNEM COOTBETCTBYHOLLMX (DOPMYN N (PAKTOB U3
nnaHumeTpun. MisyyeHne Teopem O BbIYMCIEHUN 06HEMOB
NPOCTPAHCTBEHHbIX Te/, pelleHne 3afayd Ha NpuMeHeHue
(hopmyn BbluMCNeHNA 06bemMoB. N3yyeHne popmyn ans
BbIYMC/IEHNA N/OLWafei MOBEPXHOCTEN MHOTOrpaHHUKOB U Ten
BpaLLeHus.

O3HaKoM/IeHNe C MeTO4OM BblYMCNEHMA NoLWaan
NOBEPXHOCTU cepbl. PelleHne 3a4a4 Ha BblUMCIeHNE
nnowazgein NOBEPXHOCTU NPOCTPAHCTBEHHbIX TeN
O3HaKoM/IeHNe C NOHATMEM BeKTopa. M3yyeHne AeKapTOBON
CUCTEMbl KOOPAWHAT B MPOCTPAHCTBE, NOCTPOEHUE Mo
3aflaHHbIM KOOpAUHATaM TOYeK M MIOCKOCTeN, HaXoXaeHune
KOOpAMHaT ToYeK. HaxoxaeHne ypaBHEHUA OKPYXXHOCTH,
cthepbl, NIOCKOCTU. BbluncneHne paccTOSHUIA Mexay
TOYKamMm.

3yyeHne CBOMCTB BEKTOPHbLIX BENUYUH, NPaBWU Pa3fioXeHuns
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBU/ HaAX0XAeHUS
KOOPAMHAT BEKTOpPa B MPOCTPAHCTBE, NpaBuUN AENCTBUIR C
BEKTOpaMu, 3aflaHHbIMW KOOpAUHATaMW.

MprMMeHeHWe TeopUN NpY peLleHnn 3aa4y Ha AenCcTBUA C
BEKTOpamu. M3yyeHne CKansipHOro npousBefeHns BEKTOPOB,
BEKTOPHOI0 YpaBHEHMA MPSMOM W NAOCKOCTU. MprUMeHeHue
TEeopuu Mpu peLleHnn 3agay Ha AencTBUS C BeKTopamu,
KOOPAWHATHBIA MeTo[, NPUMeHeHUe BEKTOPOB A1
BbIYWC/IEHNA BE/IMYUH YI/I0B W PacCTOAHNN. O3HAKOM/IEHME C
[0Ka3aTeNbCTBaMM TEOPEM CTEPEOMETPUM O B3aMMHOM
pacnonoXeHUn NPSMbIX U MIOCKOCTEN € UCMONb30BaHNEM
BEKTOPOB



YYEBHO-METOANYECKOE n MATEPUAJIbBHO-TEXHUYECKOE OBECIMEYEHWE NMPOIrPAMMDI
YUEBHOW ANCUNMNNHBI «<MATEMATUWKA: AJITEBEPA n Hayano MATEMATUYECKOIO
aHanunsa, T[EOMETPUA»

OcBOeHMe nporpamMmbl Y4e6HON AUCUMNAUHBI «MaTemMaTuKa» npeanonaraeT Haanume B
npogeccMoHanbHOM  06pa3oBaTeNbHOM  OpraHu3auun, peannsytolen 06pasoBaTe/ibHYH
nporpamMMmy cpegHero obulero ob6pasoBaHus B npegenax ocsoeHus [MMCC3 Ha 6ase
OCHOBHOro 06uero obpasoBaHusi, y4ebHOro kabuHeta, B KOTOPOM WMEETCA BO3MOXHOCTb
obecneunTb 00yyvaroLMMca CBOOOAHbIA JOCTYN B IHTEPHET BO BPemMs y4eOHOro 3aHATUA U
nepnog BHey4YeOHON AeATeNbHOCTMW.

MomelleHne KabuHeTa ypgoBneTBopsieT TpeboBaHMAM CaHUTaPHO-3MMAEMUONOTNYECKNX
npasun n HopmatmeoB (CaHlMuH 2.4.2 Ne 178-02) ¥ ocCHaWeHO Yy4yebHON Mebenbo U
cpeacTBamy 00y4YeHUs, LOCTATOYHbIMU AN5 BbINOSIHEHWSA TPEOOBAHNIN K YPOBHIO MOArOTOBKM
06yyatoLLmXCS.

B kabuHeTe wumeeTcA MynbTUMeAniiHOe 060pyfoBaHMe, MNOCPEACTBOM  KOTOPOro
yYaCTHUKM 06pa3oBaTesibHOro npouecca NpocMaTpmMBaloT  BU3YasibHYK0 MH(OPMaUnUIo Mo
mMaTemaTuke, CO34al0T MpeseHTaumm, BugeoMarepmabl, UHbIe JOKYMEHTbI.

B coctaB y4ebHO-MeTO4MUYECKOro Y MaTepuanibHO-TEXHUYECKOro ob6ecrneyeHns nporpam-
Mbl y4yebHOW AucumnanHbel «MatemaTuka: anrebpa U Hayana MaTteMaTuyeckoro aHaiusa;
reoMeTpus» BXOAAT:

* HarnsgHble nocobus (KOMNeKTbl y4yebHbIX Tabnuy, nnakaTos, MOPTPETOB BblAalo-
LLMXCA YUYEHbIX-MaTEMATUKOB 1 Ap.);
*  UH(OPMALMOHHO-KOMMYHUKATWUBHbIE CPEACTBA;
9KpaHHO-3BYKOBbIE Nocobus;
* KOMMNEKT TEXHUYECKOW [OKyMeHTaLMK, B TOM YMc/ie nacnopTa Ha cpeacTea obyde-
HUS, UHCTPYKLMY MO UX UCNONb30BaHUIO Y TEXHUKE 6e30MacHOCTH;
O616MOTEUHDBIN (POHA,

B 6M61MOTEYHbIA  (DOHA BXOAST Y4yebHMKKM, ob6ecneumBarolle OCBOEHME Y4eBHOW
AMcunnanHel «MatemaTuka», pPeKOMeHAO0BaHHbIE WM AONYyLLeHHbIe 415 UCMNONb30BaHUS B
npogeccnoHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aumsax, peannsyowmx 06pa3oBaTe/ibHYH0
nporpamMMmy cpegHero obulero ob6pasoBaHus B npegenax ocsoeHus [MCC3 Ha 6ase
OCHOBHOrO0 06LLero o6pa3oBaHus.

B npouecce 0CBOEHMSA nporpamMmmbl y4ebHOW AucuunavHbl «MaTemaTuKa» CTYAEHTbI
[JO/MKHBI  MOMYYNTb BO3MOXHOCTbL [OCTyMa K 3/IEKTPOHHbIM y4ebHbIM MaTtepuanam Mo
maTeMaTuke, MMetoLWMMca B CBOOOAHOM foCTyne B CeTU VIHTEepHET (3M1IEKTPOHHbLIM KHUTaM,
npakTuKymam, Tectam, matepuanam EF3 u gp.).
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BawmakoB M.N. MaTemaTwuka. INeKTPOHHbIA y4yeb.-MeTof, KOMMAeKC Ans CTYA.
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Konsarun KO.M., TkaueBa M.B., ®egeposa H.E. n gp. MaTemaTunka: anrebpa n Havana
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yrnyoneHHbln yposHu). 11 knacc/ nog ped. A.b. XXu>kuenko. — M., 2014

[ns npenogasatenei

depnepanbHbll 3akOH 0T 29.12.2012 No 273-®3 «0O6 o06pa3oBaHMM B Poccuinckon
defepaumnm».

Mpukas MuHucTepcTBa o06pa3oBaHMs U Haykm PP ot 17.05.2012 Ne 413 «06
YyTBEPXAEHUN (hefepanbHOro rocyfapCcTBeHHOro obpasoBaTe/ibHOro cTaHjapTa CpefHero
(nonHoro) obulero o6pasoBaHUA».

Mpukaz MuHucTepcTBa 06pa3oBaHns U Haykn PP ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHuin B MNpukas MuHUcTepcTBa 06pasoBaHna M Hayku Poccuitickonr dPegepauumn ot
17.05.2012 Ne 413 «*0O6 yTBepxAeHun  efepanbHOro  rocyfapCTBEHHOro
ob6pa3oBaTeNbHOro cTaHgapTa cpegHero (NOMHOro) obwero o6pa3oBaHma”».

Mucbmo [lenapTaMeHTa rocyfapCTBeHHOW MOMUTUKU B cdepe MOAroTOBKM paboumx
Kagpos 1 AMNO MuHucTepcTBa ob6pas3oBaHMa M Haykum P® ot 17.03.2015 Ne 06-259
«PekoMeHfaLMy No opraHmnsayumn nosydeHns cpegHero obuiero o6pasoBaHus B npegenax
0CBOeHMA 06pa3oBaTe/lbHbIX MPOrpaMm CpeAHero npogecCUoHanbHOro o6pas3oBaHMs Ha
06aze OCHOBHOro o06uwero o6pa3oBaHMA C Yy4yeToM TpeboBaHWn  hedepasbHbIX
rocyflapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAapTOB W MNOJly4aeMoW npogeccum  wnm
cneuunanbHOCTU CpefHero npodeccuoHanbHOro 06pasoBaHUs».

Bawmakos M. . MaTtemaTuka: KH. Ans npenogaeatens: metog.nocobue. — M., 2013

Bawmakos MW., LbiraHos LLL.N. MeToanyeckoe nocobue ansa noarotoBkn K EM9. —
M., 2011.
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