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B cogepXkaHWe BKJ/IIOUEHO: MOSICHWUTEbHAs 3anucka, 06Llas XapakKTepucTUKa YueGHOl
AVCUMNINHBL «MaTeMaTKa», MeCTO Y4eGHOW AMCLUMUNIUHBI B YYeBHOM NnaHe, pe3y/bTaTbl
OCBOEHVS YUEBHOW AUCLMMNINHBI, COflepXKaHue yYeGHOW AUCLIMMNANHBI, TEMATUYECKUIA MiaH Mo
avcuMnInHe  «MatemaTtukay, yuye6HO-MeToNUYeCKoe W MaTepuasibHO-TEXHUUYECKOE
obecrneyeHne NporpamMmmbl y4e6HOM AUCUMMINHBLI «MaTeMaTKa», peKOMeHLyeMas nurepaTypa.

MOACHUTENBbHASA 3AMNMNCKA
Mporpamma o6uieobpa3oBaTe/ibHOM Y4ebHOW AgucumninHa «MaTtematuka» npefHasHayveHa
NS M3yYeHMs MaTemaTuMKM B NpodieccroHanbHbIX 06pa3oBaTenbHbIX opraHmsayusx Cr1o,
peannsytowmx obpasoBaTeNbHYO Mporpammy cpefHero obuiero obpasoBaHus B npeaenax
OCBOEHWA OCHOBHOW npodeccuoHanbHOM obpasoBatesibHol nporpammbl CMO (OMOM Cro)
Ha 6a3e OCHOBHOro 06LLero 06pasoBaHMs NPU MOArOTOBKE KBAMULMPOBAHHbLIX pabouux,
CNYXalMX 1 CNeLmannucToB CpeaHEro 3BeHa.
Mporpamma paspaboTaHa Ha ocHoBe Tpe6oBaHMit PIOC cpegHero obuiero ob6pasoBaHums,
npeabsaBASeMbIX K CTPYKTYPE, COAEPXaHMIO 1 pe3ynbTaTaM OCBOEHWUS YY4eOHOW ANCUMUMANHDI
«MartemaT/Ka», B COOTBETCTBMM C PekomeHAaUMsMM N0 OpraHuM3auny NofyvyeHus cpegHero
obuwiero o6pas3oBaHMsi B Mpefdenax OCBOEHUS 06pasoBaTe/lbHbIX MNPOrpaMM CpefgHero
npogeccnoHanbLHOro obpasoBaHns Ha 6ase OCHOBHOMO 00Liero 06pasoBaHUs C y4eTOM Tpe-
60BaHMIN (hefepanbHbIX TOCYAAapPCTBEHHbIX 00pa3oBaTeNbHbIX CTaHAAPTOB W MOJTyHaeMoi
npodeccnn WM CReunanbHOCTM CpeaHero npoeccMoHanbHOro 06pas3oBaHns  (MUCbMO
[enapTameHTa rocyJapCTBEHHON MOAMTUKM B chepe MOATOTOBKM paboumx kKagpos u AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259).
CofepxaHne nporpaMMbl «MaTemaTuKa» HarpaBfeHO Ha [OCTUXKEHWe CReayroLLmX
Lienei:
e o06ecneyeHne chopMmMpoBaHHOE™ npeAcTaBneHW A O COUMAbHbIX, KY/bTYPHbIX U
NCTOPMYECKMX (haKTOpax CTaHOBMEHUSI MaTEMATUKW;

e o0becneyeHne CHOPMUPOBAHHOCTM NOMMYECKOr0, anropuTMUYECKOro M matemaTtuye-
CKOr0 MbILWNEHUS;

m o6ecneyeHne CHOPMUPOBAHHOCTM YMEHWIA MPUMEHATb MOMYYEHHbIE 3HAHUA MpW pe-
LUEHMN pas3NYHbIX 3a4avd;

e obecrneyeHne CHOPMUPOBAHHOCTM MPeACTaBNEHNA O MaTeMaTWKe KaK 4yacTu o6Lue-
4e/I0BEYECKOIN KYNbTypbl, YHUBEPCAIbHOM f3blKE HayKW, NO3BONAIOLLEM ONUCLIBATL U
n3yyaTb peasibHble MPOLECCHI U SBMEHUS.

B nporpammy BK/HOYEHO COAepXKaHue, Harnpas/ieHHOe Ha (hopmMupoBaHMe Yy CTYAEHTOB
KOMMETEeHUNA, HeobXoAMMbIX A8 KayeCcTBeHHOro ocoeHusi OlOIN CIrO Ha 6a3se
OCHOBHOro 06uiero o6pasoBaHMs C MOMyYeHWEM CpefHero obuwero o6pas3oBaHus;
nporpaMMbl  MOATOTOBKM  KB/IM(IMUMPOBAHHLIX  paboumnx, Cayxawmx; nporpamsi
NMoAroTOBKY CheunannucTos cpegHero 3seHa (MMNCC3).



OBLLAA XAPAKTEPUCTUKA YUYEBHOW ANCUMMNNNHBI «<MATEMATUKA»

MatemaTka sBnseTcs (hyHAamMeHTalbHOM 006Le06pa3oBaTeNbHON ANUCLUMMINHOA CO
CMIOXMBLUMMCA YCTOMUMBLIM COAEPXKaHMEM W 06LWMMU TpeboBaHUAMW K MOAFOTOBKE 006Y-
YaroLLMXCS.

B npodteccroHanbHbiXx 06pa3oBaTeNbHbIX OpraHu3auusax, peannsytowmx obpasoBaTte/b-
HYI0 nporpammy cpefHero obuiero ob6pasoBaHus B npegenax ocsoeHms OMOW CMO Ha 6a3e
OCHOBHOFO 00Lllero 06pa3oBaHMsi, U3y4YeHWE MaTeMaTWKM WMeeT CBOM OCOBGEHHOCTM B
3aBMCUMOCTM OT nNpodunsa npoeccnoHanbHOro obpasoBaHus.

Mpn ocBoeHun npodeccuin CMO u cneumanbHocTel CMO ecTecTBEHHO-HAY4YHOro MNpo-
(uns npoeccmoHanbHOro obpasoBaHus, cneuuansHocterr CMNO rymaHUTapHOro npoguns
npodeccnoHanbHOro 06pa3oBaHMsA MaTemaTuUKa M3y4vaeTcd Ha 6a3oBom ypoBHe PIOC
cpeaHero obuwero obpasoBaHus; npu ocBoeHUn npodeccunini CMO u cneymansHocTein CMO
TEXHUYECKOTO U COLMaNbHO-3KOHOMMYECKOro npodmneli npoheccMoHanbHOro obpasoBaHus
maTeMaTuKa Wu3yyaeTcs 6onee yrny6neHHo, Kak npogunbHas ydebHas AMCLUNIMHA,
YyUMTbIBaKOLLAs Creuuguky ocBamBaemblX NPOMECCUn MK CrneLnanbHOCTEN.

JTO BbIpaXKaeTca B COAepXKaHMM 06YUYeHNs, KONNMYECTBE YacoB, BbIAeNSeMbIX Ha U3yYeHne
OTAeNlbHbIX TEeM MporpaMmbl, rybuHe WX OCBOEHWA CTyAeHTamu, 06bemMe M Xapaktepe
NPaKTUYeCKNX 3aHATWIA, BUAAX BHeayAMTOPHOIN CaMOCTOATENbHON paboThl CTYAEHTOB.

O6uwme Uenn M3yyeHMs MaTeMaTUKU TPaguLMOHHO peanusyroTcs B YeTblpex Hamnpas-
NEHnsX:

1) obuwee npeacTaBneHne 06 naesax 1 MeTogax maTemMaTuKu;

2) VHTennekTyanbHOE pPa3BUTKE;

3) oBnageHMe HeOOXOANMbIMU KOHKPETHLIMU 3HAHWUAMU N YMEHUSMUA;

4) BocnuTaTeNnbHOe BO3JeNCTBYE.

Mpounmsaymsa Lenein mareMaTtmyecKoro o6pas3oBaHMs OTpaxaeTcs Ha Bblbope Mpu-
OpUTETOB B OpraHu3auumy Yy4yebHOI [AeATenbHOCTM o0bydvarowmxca. [ns TeXHMYecKoro,
COLMaNbHO-3KOHOMMNYECKOro npoduneid npoheccmoHanbHOro o06pa3oBaHMst BbIGOP Leneit
CMeLlaeTcs B MparMaTUYeCcKOM HarnpaBfieHWW, MNpefycMaTpuBatolWeM YCUIEHME U pacLin-
peHne NPUKNAAHOro Xapakrtepa U3yvyeHnss maTemMaTuKy, NPenmyLL,ecTBEHHON OpueHTauMmn Ha
arOPUTMUYECKUIA  CTU/Ib  MO3HABATE/IbHON  feATenbHOCTU.  [Nd  rymMaHMTapHOro w
eCTeCTBEHHO-Hay4YHOro npogunein npoteccnoHanbLHOro o6pasoBaHMs 60Mee XapaKTepHbIM
ABNSIETCA YCUIeHME O6LLEKY/TIbTYPHON COCTaBMAOWEN YH4eOHON AUCLMNANHBI C OpUeHTaLmein
Ha BM3yaslbHO-006pasHbIA 1N NOrMYECKUIA CTUIN Y4eBbHOI paboThl.

M3yueHne maTeMaTMKM Kak NpogunbHOM 06LLeobpa3oBaTe/ibHOM YyUYeOHOM AUCUUMINHBI,
YyUnTbIBalOLLEN CNeunguKy ocBamBaeMblx CTygeHTamu npodgeccuin CrO munm cneumnansHoOCTU
CIMoO, obecneymBaeTcs:

BbIGOPOM pas3/INyHbIX MOAXOL0B K BBEAEHUIO OCHOBHbIX MOHATWIA;

* (hopMMpOBaHMEM CUCTEMbI Y4ebHbIX 3afaHuii, obecneynBaroLLNX IPPEKTUBHOE OCY-
LEeCTBEHNE BbIOPaHHbIX LieNeBbIX YCTAHOBOK;

e oboraujeHVeM CrekTpa CTuel y4yebHOW AesTeNbHOCTM 3a CYET COr/lacoBaHUS C Be-
AYWUMN  [eATEeNbHOCTHBIMU  XapaKTepucTMkaMu BblGpaHHOW npodeccun / cneym-
a/IbHOCTM.

MpodhunbHas cocTaBnsAloLLas OTpaXaeTcsa B TPeOOBaHMAX K MOArOTOBKE OOYy4atoLIMXCS B

yacTu:

o 06LLEN CUCTEMBI 3HAHUI: cogepXKaTe/ibHble NPUMePbl UCNO/b30BaHUA MaTeMaTuye-
CKUX MAeN 1 METOA0B B NPOJeCcCMOHaNbHON AeATeNbHOCTH;

YMEHWIA: pa3ninyune B ypoBHE TPeOOBaHUI K CMIOXHOCTU NPUMEHSIEMbIX anropuTMOB;

* MNPaKTUYeCKOro WCMNoMb30BaHUS MPUOOPETEHHLIX 3HAHWA WU YMEHWIA: WHAWBWUAYaSb-
HOro y4ebHOro onbiTa B MOCTPOEHUN MaTeMaTUYeCKUX MOJeneid, BbIMOMHEHUN WUC-
CnefoBaTe/Ib,CKMX NPOEKTOB.

Takum 06pasom, peanm3auns COAepXKaHust Y4YeOHON AUCUUNANHBI OPUEHTUPYET Ha



NMPUOPUTETHYIO POJib MPOLECCYaibHbIX XapakTePUCTUK Yy4yeOHOM paboTbl, 3aBUCALLMX OT
npouns npogeccnoHanbHOro o6pasoBaHWs, MOMYYEHMSA OMblTa MCMNOMb30BaHMSA Mate-
MaTuUKN B COfepXXaTe/ibHbIX M MPOJEecCUOHaIbHO 3HAUYUMbIX CUTYauMaX MO CPaBHEHUIO C
(hopMasibHO-YPOBHEBLIMU Pe3y/bTaTUBHLIMU XapaKTepucTUKammn o0y4veHus.

CofepxxaHne y4yebHON gucUMNIMHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMW COAep-
XaTeNbHbIMU IMHUAMU 06YyUYeHUs MaTeMaTUKe:

o anrebpamyeckas NMHWA, BKIOYaKOWAs CUCTEMATU3ALMIO CBEAEHMI O 4ucnax; us-
YyYyeHMe HOBbIX M 0606LLeHMEe paHee W3Y4YeHHbIX ornepaunin (Bo3BefdeHWE B CTEMeHb,
N3BNIEYEHNE KOPHA, NOrapumMupoBaHne, CUHYC, KOCUMHYC, TaHIeHC, KOTaHreHC U
obpaTHble K HWUM); U3y4YeHMe HOBbIX BWAOB YMCMNOBbIX BbIPaXKEHUA 1 GOpMys; coBep-
LLEHCTBOBAHME NPaKTUYECKNX HABbIKOB W BbIYUCNUTENbHOW KYNbTYpbl, paclumMpeHue 1
COBepLUeHCTBOBaHWe anrebpanyeckoro annapata, CHOPMUPOBAHHONO B OCHOBHOM
LLKOJIE, U €r0 NMPUMEHEHWNE K PELLUEHMIO MaTeMaTUYeCKMUX U NPUKNagHbIX 3a4ay;

* TEOPETUKO-(DYHKUMOHANbHAsA fIMHUA, BK/KOYaloLWas cucTemMatm3aumio M paclinmpeHme
CBEAEHMIN O (hYHKUMAX, COBEPLUEHCTBOBaHME rpauyeckux YMeHWiA; 3HaKOMCTBO C
OCHOBHbIMW MAEAMU 1N METOAAMN MaTeMaTMUYeCKOro aHasm3a B 06beMe, MO3BONAIOLLEM
nccnepoBatb  3NeMeHTapHble (OYHKUMM W pellatb NpPOCTeillne reoMeTpUYecKue,
(hm3nyeckume n gpyrue npuknagHole 3agaudu;

* JINHUS YpPaBHEHWA W HepaBeHCTB, OCHOBaHHAf Ha MOCTPOEHUM W UCCef0BaHUM
mMaTemMaTU4ecKMxX MoOfenei, nepecekarowascsd ¢ anrebpanyeckom U TeOPETUKO-
(hYHKUNOHANbHOW NMHUAMW N BK/IKOYaKOLLas pa3BUTME WU COBEPLLEHCTBOBAHME TEXHUKM
anrebpanyeckmx npeobpasoBaHU ANS PELUEHUS YPaBHEHWIA, HEPABEHCTB U CUCTEM;
(hopMmpoBaHMe CNOCOGHOCTU CTPOUTb W UCCefoBaTh MPOCTelLINe MaTemaTUveckme
Mogenn npu pewweHnun MpuKnagHbiX 3agady, 3agady M3 CMEXHbIX W cheymanbHbIX
AUNCUUNIIVH;

* reoMeTpuyecKkas NMHUA, BKIKOYaloLWas HarnsagHble npeacTaBieHns O MPOCTPaHCTBEH-
HbIX (Urypax u n3yyeHne ux CBOWCTB, (POPMUPOBAHUE M pa3BUTME NPOCTPaHCTBEHHO-
ro BOOOpaxeHus, pa3BuTne CnocoboB reoMeTPUYeCKUX U3MepPeHU, KOOPAMHATHOIO U
BEKTOPHOI0 METOLOB A/11 peLleHns maTemMaTUYecknx U NPpUKNagHbIX 3agad;

e CTOXacTU4yeckas JIMHWA, OCHOBaHHas Ha pPasBUTUM  KOMOWHATOPHBLIX YMEHWN,
npeacTaBfeHNiA 0 BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX OKPYXXatoLero
Mupa.

Pasgenbl (Tembl), BK/IOYEHHbIE B COAEpXKaHUe YYeOHON ANCUUMNHDI, ABASIOTCA 06LWUMUN
ANA BCeX npodgunert npodeccroHanbHOro o6pas3oBaHUs M Npu BCeX 00bemax Y4ebHOro
BPEMEHW He3aBUCUMO OT TOro, ABNAETCA M ydebHad gucumnnmHa «MaTemaTuka» 6a30BOi
U NPOPUNBLHON.

B npuvmMepHbIX TemaTU4ecKMX nsaHax MporpaMmMbl Y4ebHbIA MaTepuasn npefcTaBieH B
(hopme  YepeaytoLlerocs pas3BepTbiBAHWMSA OCHOBHbIX COAepXXaTeflbHbIX NNHWIA  (anre-
Opanyeckoi, TeopeTUKO-(PYHKLNOHA/IbHON, YpaBHEHWA W HepaBeHCTB, rEOMETPUYECKON,
CTOXaCTUYeCKOin), 4YTO MO3BONIAET FMOKO WMCMOMb30BaTb MX PacrofioXXeHne U B3aMMOCBA3b,
COCTaBNATb pabounii KaneHAapHbld NnaH, Mo-pasHOMY uepeays Yy4vebHble TeMbl (rnaBbl
y4yebHUKa), yuuTbiBas MNpoduib NpodecCUoHanbHOro obpasoBaHus, crneyuuKy ocBaviBae-
moi npoteccum CIO wnu cneymansHocTn CMO, rny6uHy M3yyeHUs maTepuana, YPOBEHb
MOArOTOBKM CTYAEHTOB MO MpeaMeTy.

MpepnaraeMble B MPUMEPHbIX TEMATUYECKUX MNaHax pasHble 06beMbl YY4eOHOI0 BPEMEHU
Ha M3y4eHne OLHOW WM TOW >Ke TeMbl PEKOMEHAYETCS WCMO/b30BaTh AN BbINONHEHUA pas-
NINYHbLIX YYeOHbIX 3afaHnil. TeM cambIM pa3inyuma B Tpe6OBaHUAX K pe3ynbTaTaM 06yyeHus
NPOSABATCA B YPOBHE HaBbIKOB MO PELLEHNIO 3afay U OMbITe CaMOCTOATE/IbHON paboThbl.

N3yyeHre o6uwieobpa3oBaTe/ibHON YyyebHOW AUCUMNIMHBLI «MaTemMaTuKa» 3aBepLuaeTcs
noABefeHnemM UTOroB B (DOPMe 3K3aMeHa B pamkax NMpPOMEXYTOYHON aTTecTauuu CTYAeHTOB
B npouecce 0cBoeHMs ocHoBHOM OMOIT CMO ¢ nony4yeHmem cpefHero ob6Lero o6pasoBaHms
(MNCces3).



B pasgene nporpammbl «CofepxaHue y4ebHOW AUCLUMNAUHBI» KYPCUBOM BblAeneH Ma-
Tepuan, KOTOPbIA NpU U3yYeHWM MaTemaTMKM Kak 6a30BOM, Tak M NPOguIbHOW YyyebHOM
AUCUMNVIHBI, KOHTPOJKO HE MOAEXNT.

MECTO YUYEBHOW ANCUMNNNHBI B YYEBEHOM MJIAHE

YuebHaa aucumnanHa «MaTemaTuKa» SBASETCA Y4ebHbIM NpeaMeToM 00653aTesbHOiA
npeagmMeTHoW obnactm «MaTemaTuka W UHopmaTuka» ProC cpegHero  obuwero
06pa3oBaHus.

B npodeccroHanbHbiXx 06pa3oBaTefibHbIX OpraHu3auusax, peannsyrowmx obpasoBaTte/b-
HYHO nNporpaMMy cpefHero obuiero o6pasoBaHusi B npegenax ocBoeHuss OMNOIM CMO Ha 6a3e
OCHOBHOro o06Lero o6pa3oBaHus, ydebHad pAucuunaMHa «MaTemaTuka» u3y4yaetcsd B
obuieobpasoBaTelbHOM LMKNe yyebHoro nnaHa ONMOIM CIMO Ha 6a3e OCHOBHOrO 06LLEro
obpa3oBaHMsa C NONyYeHNem cpefHero obuiero obpasosaHus ( MMNCC3).

B yuyebHbIx nnaHax TMNCC3 y4yebHasa aucumnamHa «MatemaTuka» BXOAWUT B COCTaB
06WmMx 06Le06pa3oBaTe/ibHbIX YUYEOHbIX AUCUMNAWH, (DOPMUPYEMbIX U3 0653aTeNIbHbIX
npeamMeTHbIX o6nacter ®rOC cpegHero obulero obpasosaHus, ana npodeccunini CMNO wnm
cneunansHocTein CMO coOTBETCTBYHOLLEr0 NPoKAs NPodeccnoHanbHOro 06pasoBaHus.

PE3Y/IbTATbl OCBOEHWA YYEEHOWN ANCLUUMNVHBI

OcBOeHME CoflepXKaHus yUebHOWM AucuunanHbl «MaTemaTika» 06ecrnednBaeT JoCTUXe-
HUE CTY[eHTaMU CnefytoLnMX pe3ybTaToB:

NMYHOCTHbIX:
ChOpMUPOBAHHOCTb MPEACTaB/EHWIA O MaTeMaTWKe KaK YHUBEpPCASIbHOM A3blke
HayKu, CpeAcTBe MOLENMPOBAHUS SBNEHWIA U MPOLLecCcOoB, MAesx U MeTodax Ma-
TemMaTuKu;

NMOHMMaHWe 3HAYMMOCTU MaTemMaTUKU A1  Hay4YHO-TEXHWYECKOro nporpecca,

C(hOPMMPOBAHHOCTb OTHOLUEHWS K MaTeMaTUKe KaK K 4acTu 06LieyvesioBeYecKow
KyNbTypbl 4epe3 3HAKOMCTBO C WCTOpPUe pasBUTUA MaTemMaTWKW, 3BONIOLMEN
MaTeMaTMYeCcKnx naein;

- pasBMTUE NOTMYECKOr0 MbILUNEHNS, NPOCTPAHCTBEHHOIO BOOOPaXKEHWs, anropuT-
MWYECKON KYNbTYpbl, KPUTUYHOCTWM MbILWIEHNA Ha YPOBHE, HEOOXoauMOM [Ans
Oyayuwieri npoeccroHanbHOM AeATeNbHOCTU, ANA NPOA0/IKeHUs 06pa3oBaHMNA U
camoobpa3oBaHus;

OBflafieHNne MaTeMaTUYeCKUMN 3HAHUAMWU U YMEHUSIMW, Heob6XoAMMbIMKM B MO-

BCEAHEBHOMN XXWN3HWU, 4115 OCBOEHUSA CMEXHbIX €CTECTBEHHO-HAYUYHbIX AUCLMNAUH W
ANCUMNAVH NPOGECCHOHANbHOMO UMKAa, AN NOAYYeHUs obpa3oBaHusa B 06/1acTaXx,
He TpebyroLWwmnx yrny6n1eHHon maTeMaTMUYeCKON NOArOTOBKY;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHuio, B TOM 4ucie camoobpa3oBaHuUio, Ha

MPOTSXKEHUN BCEA HKWU3HW, CO3HATENbHOE OTHOLIEHWE K HenpepbiBHOMY 06-
pasoBaHWIO KaK YC/IOBMIO YCMELWHON MpodeccuoHanbHoO M 06LEeCcTBEHHOW [fes-
Te/IbHOCTY;

FOTOBHOCTb M CMNOCOOHOCTb K CaMOCTOSITENIbHOM TBOPYECKOW W OTBETCTBEHHOWA

[esATeNbHOCTY;

FrOTOBHOCTb K KONINEKTMBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHMKaMW B 0bpa-
30BaTe/IbHOM, 0OLLECTBEHHO MO/1e3HOMN, y4YeOHO-UCCe[0BaTeIbCKOM, NPOEKTHOW ”

ApYruX Buaax AesTeflbHOCTY;

OTHOLLEHME K MpoeccroHanbHOM [AeATeNIbHOCTU KaK BO3MOXHOCTW Yy4vacTus B

PeleHnn  NINYHBbIX, OOLWECTBEHHbIX, TOCYAApPCTBEHHbIX, 06LeHALNOHaIbHbIX
npo6newm;



MeTanpeameTHbIX:
YMeHMe CamMOoCTOSTe/IbHO ONpeAensiTe Lenu [AeATe/lbHOCTU W COCTaBNATb MaHbl
[eATeNIbHOCTN; CaMOCTOATE/IbHO OCYLLECTBSATb, KOHTPOAMPOBATb W KOPPEKTU-
poBaTb [eATENbHOCTb; WCMO/Ib30BaTb BCE BO3MOXHbIE Pecypcbl NS AOCTUMXKEHUS
MOCTaBNEeHHbIX LENeli 1 peannsauumn nnaHoB AesTeNbHOCTU; BbIGMPaTb YCMELIHbIe
cTpaTernn B pasnyHbIX CUTYyaLMsIX;
yMeHVe NPOAYKTUBHO 06LLATbCS U B3aMMO/ENCTBOBaTbL B MPOLECCE COBMECTHO
NEeATENbHOCTU, Y4YMTbIBaTb MO3ULMK APYTUX YYAaCTHUKOB [AesTeNbHOCTU, addek-
TUBHO pa3peLlaTb KOHMANKTI;

BNafeHne HaBblKaMy MO3HaBaTE/IbHON, Y4eOHO-MCCNef0BaTENbCKOM U NPOEKTHOW

[eATeNbHOCTM, HaBblkaMMW paspelleHuns npobsem; CrnocobHOCTb M FOTOBHOCTb K
CaMOCTOSITE/IbHOMY MOMCKY METO[0B PELUeHUS MPaKTUYECKUX 3adady, NPUMEHEHUIO
pas/iMyHbIX METOAOB MO3HAHUS;
rOTOBHOCTb M CMOCOBHOCTb K CaMOCTOATENbHON MH(OPMAaLMOHHO-NO3HAaBAaTEIbHOM
NEeSTENbHOCTM, BK/KOYAs YMEHWe OPMEHTMPOBATLCA B Pa3/IMUHbIX MCTOUYHUKAX
NH(OPMALMN, KPUTMYECKN OLEHMBATb WM MHTEPNPeTMpoBaTbh MHGOpMaLUuK, Mo-
NyYaemyto 13 pas3fInyHbIX UCTOYHUKOB;

BNafeHne A3bIKOBbIMU CPeACTBAMM: YMEHME SICHO, NOTMYHO M TOYHO M3naratb CBOHO

TOYKY 3PEHMSA, UCNONb30BaTb afleKBaTHbIe S3bIKOBble CPEeACTBa,;

BNafjeHne HaBblKaMu MO3HaBaTe/IbHON peeKCMM KakK OCO3HaHWA COBEepLUaeMbIX

[JENCTBUIA M MbICUTENIbHLIX MPOLECCOB, MX pPe3ynbTaTOB WM OCHOBaHWA, rpaHuL
CBOEr0 3HAHWA W He3HaHWsi, HOBbIX MO3HaBaTe/bHbIX 3a4ay W CPeAcTB ANs UX
[OCTUKEHUS,

LleNIeYCTPEMNEHHOCTb B MOUCKAX W MPUHATUM PeLeHnin, coobpasuTenbHOCTb U

WHTYUUMS, pPasBUTOCTb MPOCTPAHCTBEHHbIX MpeAcTaB/ieHWIA; CMOCO6HOCTL BOC-
NPUHUMaTb KPacoTy 1 rapMOHMIO MUpa;

npeaMeTHbIX:
chOpMMPOBAHHOCTb MPeACTaBNeHWI A 0 MaTEMATMKe KaK 4YacTy MMUPOBOMN KynbTypbl
M MecTe MaTeMaTUKW B COBPEMEHHOM UMBUAM3ALMKM, CNOCOGaxX ONMMcaHUs SBNEHUIA
peanbHOro MMpa Ha MaTeMaTUUYecKOM SI3bIKe;
chOpMMPOBAHHOCTb NPeACTaBAEHNI A O MaTEMATMUUYECKMX MOHATUSAX KaK BaXKHEMLLINX
mMaTemMaTUYeCcKnX MOAeNsix, No3BONAOLMX ONUCbIBATb W M3yYaTb Pa3Hble MPOLLECChI
W ABNEHMS;  MOHMMaHMe  BO3MOXHOCTW  aKCMOMAaTUYeCKOro  MOCTPOeHus
mMaTemaTU4eCKUX TeOpUH;

- BNafieHMe MeToAamWn [0Ka3aTe/IbCTB U aifOPUTMOB PELUeHUs, YMeHMe UX Mnpume-
HATb, NPOBOAMTbL [OKa3aTe/ibHble PacCyXAeHWS B XOf€e peLleHuns 3afay;

BfafileHne CTaH4apTHbIMU NpYeMaMmn peLleHns pauyoHabHbIX U MppauuoHabHbIX,
noKasaTeNbHbIX, CTEMEeHHbIX, TPUFTOHOMETPUYECKNX YPaBHEHWUA U HEPaBEHCTB, WX

CUCTEM; UCMNO/b30BaHME FOTOBbIX KOMMbIOTEPHbIX MPOrpaMm, B TOM 4ucne Ans no-
MCKa NyTW peLleHns 1 UANKCTPaLMM PeLLIeHNS YPaBHEHNIA N HEPABEHCTB;

- chopMMpPOBAHHOCTb MpPeACTaBNEHNA 00 OCHOBHbIX MOHATUAX MaTEMaTUYECKOro
aHanM3a M MX CBOMCTBaXx, BMafleHWe YMeHMeM XapaKTepu3oBaTb MoBeAeHWe (yHK-
UM, UCNONb30BaHMWE MOMYYEHHbIX 3HAHWIA ANS ONUCAHUS U aHanm3a peanbHbIX
3aBUCUMOCTEM;

BfafjeHne OCHOBHbLIMW MOHATMAMM O MIOCKUX WM MPOCTPAHCTBEHHbLIX FeoMeTpuye-

CKUX (hurypax, MX OCHOBHbIX CBOWCTBaX; CHOPMMPOBAHHOCTL YMEHUSI pacro3HaBaTb
reomMmeTpuyeckme QUrypbl Ha YepTexxax, MOAeNsX M B peaslbHOM MUPE; NPUMEHeHWe
M3YYEHHbIX CBOMCTB TeOMETPUYECKUX uryp u  ¢GopmMyn AN peLleHus
reomMeTpMUecKmx 3adad 1 3aaay ¢ NPakTUYECKUM COAEPXKaHUEM;
chOpMMpPOBAHHOCTb MPEACTAaBNEHMIA O MpoLeccax U SABMEHUSX, VMEKLWUX Bepo-
ATHOCTHbIA XapakTep, CTaTUCTMYECKMX 3aKOHOMEPHOCTSIX B peanbHOM MUpe,
OCHOBHbIX MOHATUAX 3/IEMEHTApHOW TEOpUM BEPOSITHOCTEN; YMEHMWI HaxoAuTb U



OLIEHMBATb BEPOSTHOCTM HACTYMNNEHUS COBLITUIA B MPOCTEMLINX NMPAKTUYECKMX
CUTYaLMAX 1 OCHOBHbIE XapPaKTEPUCTUKN CMyYaliHbIX BETNUUH;

BNajleHWe HaBbIKaMW MCMO/b30BaHMA TOTOBbIX KOMMbIOTEPHLIX MPOrpaMm npw
peLleHnmn 3aaad

COAEP>XAHWE YUYEBHOWN ANCLUUMNVHBI
BeegeHune

MatemaTka B Hayke, TeXHUKE, 3KOHOMMKE, MHMOPMAUMOHHBLIX TEXHONOIUSX U npak-
TUYECKON aesTenbHOCTWU. Llenn n 3apaum n3ydeHnss maTemaTvKK NPU OCBOEHMM Mpodeccuin
CMNO v cneunanbHocTei CI1O.

ANTEBPA

PassuTune NOHATUA O Yncne

Llenble 1 paumoHanbHble yncna. [encTBuTeNbHble Yncna. MpubanatoeHHble BbIYMCIEHMS.
KomniekcHble yucna.

KopHu, cTeneHn 1 norapugMbi

KopHu n cTeneHn. KopHW HaTypasibHOW CTeneHW M3 yucna U ux cBoilcTea. CTeneHu C
pauMoHaIbHbIMK NOKasaTensammn, nux cBocTea. CTeNneHN ¢ AeNCTBUTENbHbIMU NOKasaTeNsgMu.
CBoiCcTBa CTeNeHN C AeNCTBUTENbHbIM MOKa3aTeNnem.

Norapugm. Slorapugm ymncna. OCHOBHOE norapuiMmyeckoe TOXAECTBO. [eCATUUHbIE U
HaTypa/sibHble norapudmel. [paBuna [encTsuin ¢ norapugmamun. [lepexof K HOBOMY
OCHOBaHMUH0.

Mpeobpa3oBaHue anrebpanyeckmx BblpaXeHWin. [Mpeobpa3oBaHMe pauUOHa/bHbLIX, Up-
pauMoHaNbHbIX CTEMEHHbIX, MNOKAa3aTeNbHbIX U N0rapuOMUYECKNX BbIPaXKEHWIA.

[NMpakTunyeckne 3aHATUSA

ApuipmeTnyeckne [encTBUS HaL 4MCNaMK, HaxOoXAeHue NPUBAMKEHHbIX 3HaYeHWN
BE/IMYMH W MOrPELIHOCTEN BbIYMCNEHUIA (aBCONHOTHOM N OTHOCUTENBHON), CPaBHEHME YMC-
NOBbIX BblP@KEHUA. BblUMCEHME W CpaBHEHME KOPHel. BbINonHeHWe pacyeToB C
pagunkanamu.

PelleHWe nppaumoHabHbIX YpaBHeHWUA. HaxoxaeHne 3HauyeHuid CTeneHen C paumoHasb-
HbIMM MNoOKa3aTensMu. CpaBHeHWe cTeneHeil. Mpeobpa3oBaHUS BbIPAXEHWI, COAepPXKaLnX
cTeneHu. PelleHre nokasaTe/bHbIX YPaBHEHWIA.

PelleHe npuKnagHbIX 3agau.

HaxoxpeHve 3HavyeHuid norapmgma rno npou3Bo/ibHOMY OCHOBaHWUIO. Mepexof OT O4HOro
OCHOBaHWA K Apyromy. BblumcrneHne u cpaBHeHWe norapugmos. JlorapugpMupoBaHue K
NOTEHLUMPOBaHNE BbIPaXXEHUIA.

MpUONMKEHHbIE BbIYUCIEHUS N PeLLEHNS NMPUKNAAHbIX 3aj4ad.

PeLueHe norapmMmnYecKnx ypaBHeHU.

OCHOBblI TPUTOHOMETPUI
OCHOBHbIE NOHATUSA
PagmaHHas mepa yrna. BpawarenbHoe asvkeHne. CUHYC, KOCMHYC, TaHreHC 1N KOTaHreHc

ymcna.
OCHOBHbIe TPUTOHOMETPUYECKME TOXAECTBA



dopmynbl NpuBefeHUA. DOPMYNbl CNOXKeHUA. Popmynbl yABOEHUA DopMyNbl MOM0-
BWHHOIO yrna.

Mpeo6pa3oBaHns NPOCTEALLNX TPUTOHOMETPUUECKUX BblpaXKeHW

Mpeo6pasoBaHMe CyMMbl TPUTOHOMETPUUECKUX (YHKLWIA B NPOM3BEAEHME M Mpou3Beae-
HUS B CyMMY. Bblpa>keHne TPUrOHOMETPUYECKNX (DYHKLWIA uyepe3 TaHreHC MOMOBUHHOMO
aprymeHTa.

TpUroHOMETpPUYECKIEe YPaBHEHNSA N HEPABEHCTBA

MpocTeiiluve TPUrOHOMETPUYECKNE YypaBHEHWs. [lpocTeilne TPUrOHOMETPUYECKMe
HepaBeHCTBa.

O6paTHble TPUroOHOMeTpUYeckne yHKLMN. APKCUHYC, apKKOCUHYC, apKTaHTeHC.

MpaKTuyecKme 3aHATUA

PafivaHHbI METOA M3MEPEHNS YINOB BPALLEHNS 1 CBS3b C FPafyCHOl Mepoii.

OCHOBHble TPUTOHOMETPUYECKME TOXAeCcTBa, (HOPMY/bl CNOXEHWs, YABOEHWUS, Mpeo6-
pa3oBaHMe CyMMbl TPUTOHOMETPUYECKMX (YHKUMIA B Npon3BeaeHne, npeobpasoBaHme Npo-
13BEAEHNS TPUTOHOMETPUYECKNX (BYHKLMIA B CymMMyto [pocTeiilune TpUroHOMeTpUYecKme
YpaBHEHUSs 1 HepPaBEHCTBA.

O6paTHble TPMrOHOMETPUYECKME PYHKLIMK: apKCUHYC, apKKOCMHYC, apKTaHreHC.

OYHKLNW, MX CBOVACTBA U rpagunku

®PyHKUMKU. ObnacTb onpefeneHns U MHOXECTBO 3HAYeHWI; rpaimk (yHKUMM, NOCTpoe-
HVe rpatMKoB (YHKUNIA, 3afjaHHbIX PasfIMyHbIMK crocobamu.

CsoilctBa (PYHKUMW. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYeHHOCTb, Mepuo-
ANYHOCTb. TPOMEXYTKM BO3pacTaHusi U yoblBaHUS, Hanbo/bllee Y HaMMeHbLUee 3HaYeHWs,
TOUYKM 3KCTpemyma. [paduueckas uHTepnipetayms. Mpumepbl PYHKUUOHANBbHBLIX 3aBUCK-
MOCTel B peanbHbIX Mpoueccax W ABNeHUAX. ApuMeTnUecKue onepaumm Hag QyHKUMAMU.
CnoxHaa qyHKuMa (komnosunyms). NMoHATME 0 HenpepbIBHOCTU OYHKLUMW.

Ob6paTHble PYHKUNN.

ObnacTb onpefeneHns v 06nacTb 3Ha4YeHUA 06paTHON (hyHKUMK. padnk obpaTHONA
PyHKLMN.
CTeneHHble, NMoKasaTeNbHble, IOrapuMmnyeckre N TPUroHOMeTpUYecKne QyHKLMN.
O6paTHble TPUTOHOMETPUYECKNE (PYHKLMNM

OnpepgeneHns yHKUWIA, UX CBOMCTBA U Fpatinku.

Mpeobpa3oBaHusi rpamMkoB. [apannenbHbiii NEPEHOC, CMMMETPUS OTHOCUTENIbHO OCeMn
KOOpAMHAT U CUMMETPUSA OTHOCUTENIbHO Hayana KOoopAMHAT, CUMMETPUA OTHOCUTESIbHO
NPSAMON Y = X, pacTsHKeHUe 1 cxKaTue BAOb OCE KOOpAMHAT.

MpakTuyeckne 3aHATUSA

MpuMmepbl 3aBUCMMOCTEN MeXAY MepeMeHHbIMU B peasibHbIX MPOLeccax M3 CMEeXHbIX
amcumnaund. OnpegeneHve (yHKUMIA. TlOCTpoeHMe U 4YTeHue rpaukoB (yHKUMA. Wccne-
foBaHVe (yHKUMW. CBOWCTBA /IMHEAHON, KBaAPaTUYHOM, KYCOYHO-IMHENHOW WU ApO6HO-
NMHENHOW (PYHKUMIA. HenpepbiBHbIE U nepuogunyeckme (yHKuMn. CBOKCTBA U rpafukm
CUHYCa, KOCMHYCa, TaHreHca M KoTaHreHca. O6paTHble PyHKUMM 1 UX rpagukn. ObpaTtHble
TPUTOHOMETPUYECKNE (YHKUMK. [lpeobpa3oBaHus rpadvka QYyHKUMW. [apMOHMYecKue
KonebaHus. MpuknagHble 3agaudu.

MokasaTenbHble, NorapumMmyeckme, TPUroHOMETPUYECKNE YPaBHEHNS U HepaBeHCTBa.



HAYAJTA MATEMATNYECKOTIO AHAJI3A

MocnepoBaTenbHOCTM. Crnocobbl 3aaHNA M CBOWCTBA YUC/OBbLIX MOC/EA0BATE/IbHOCTEN.
MoHaTWe O npefene nocnefgosaTenbHocTU. CyllecTBOBaHWE npefena MOHOTOHHOWM
orpaHuyeHHoi nocnegosaTenbHocTU. CymMMUpoBaHWe MocnefoBaTenbHOCTed. BecKoHevHo
ybblBaloLLLasn reoMeTpnyeckas nNporpeccus 1 ee CymMMa.

MponssogHas. MoHATME O MPOM3BOAHOM (YHKUMW, ee TeOMEeTPUYECKUIn U PU3NYecKuii
CMbICN. YpaBHEHMe KacaTeslbHOW K rpafuky (yHKuun. Mpou3BOoAHble CYMMbl, PasHOCTH,
npou3BeAeHns, YacTHble. [pOn3BOAHbIE OCHOBHbLIX 3/1EMEHTAaPHbIX (PYHKLMIA. TpuMeHeHne
NPOM3BOLHOM K WUCCNefoBaHMIO (YHKUMIA 1 NOCTPOeHUIO rpadukos. [1pon3BOAHbIE
06paTHON OYHKLUMM 1 KOMNO3ULUKN (DYHKLN.

MpuMmepbl UCMONb30BaHUA MNPOU3BOAHON AN HAXOXAEHWA Haunyyllero pelleHus B
npuKnagHbIX 3agadax. Bropas npou3BogHas, ee reOMeTPUYeCKUin MU PU3NYECKUIA CMbICH.
HaxoxaeHve CKopocTy 18 npolecca, 3aaHHoro opmysioin n rpagukom.

MepBoobpa3Has 1 uHTerpan. MNMpumeHeHVe onpefeneHHOro WHTerpana A/ HaxoXAeHuWs
nnowaan KpuMBOAUHENHOW Tpaneuun. dopmyna HboToHa—/ leinbHmua. MpumMepsl Npu-
MeHeHUs nHTerpana B PU3nMKe U reoMeTpun.

[NMpakTunyeckure 3aHATUA

Uncnosas nocnefoBaTe/lbHOCTb, CMNOCOObI ee 3afjaHWsA, BbIYMC/IEHUS YNEHOB MOC/efo-
BaTenbHOCTU. [lpefen nocnepoBatesibHOCTU. bBeckoHeyHO y6biBaloLias reoMeTpuyeckas
nporpeccus.

Mpon3BoaHasn: MexaHU4YecKuini 1 reoMeTpUYecKnii CMbIC NPOU3BOAHOMN.

YpaBHeHMe KacaTefibHOW B o6wem Buge. Npasuna u gopmynbl agndgepeHUUpoBaHns,
Tabnmua NPoOM3BOAHBLIX 3NEMEHTAapPHbIX (YHKUWMA. VccnefoBaHue (YHKLMU C MOMOLLbIO
NPoM3BOAHOW. HaxoxieHne HambOo/blIero, HauMeHbLUero 3HAYeHUS W 3KCTPEMAsIbHbIX
3HaYeHUI (YHKLMN.

WHTerpan n nepsoobpasHas. Teopema HbtoToHa—JleinbHMUa. MpuMeHeHne nHTerpana K
BbIYMCNIEHNIO (PU3NYECKNX BENIMUUH W NNOLLALEN.

YPABHEHNA N HEPABEHCTBA

YpaBHEHUA N CUCTEMbI YpaBHEHWUIA. PalmoHanbHble, MppaunoHabHble, nokasaTesbHble U1
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBDI.

PaBHOCU/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble MpPUEMbl UX pelleHns (pasnoXeHne Ha MHOXWUTENN, BBEAEHME HOBbIX HEeus-
BECTHbIX, MOACTAHOBKA, rpauyecknin MeTom).

HepaBeHcTBa. PauuoHanbHble, MppauuvoHanbHble, MNokKasaTe/bHble W TPUTOHOMETPU-
yeckue HepaBeHCTBa. OCHOBHbIE MPUEMbI UX PELLEHNS.

cnonb3oBaHme CBOWCTB W rpankKoB (DYHKLMIA MpW PeLleHNN YpaBHEHWIA N HEPABEHCTB.
MeToa WHTepBanioB. W306paXkeHMe Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBa pPeLLeHWit
YPaBHEHWUIA 1 HEPABEHCTB C BYMSA MEPEMEHHbIMU U UX CUCTEM.

MpuknagHoble 3agaun

MpuMeHeHVe MaTeMaTU4eCKUX METOAOB ANS PeLUeHUs CcoepykaTeflbHbIX 3ajady U3 pas-
NNYHBIX 06N1acTeil HayKn 1 NPaKkTUKW.

WHTepnpeTauus pesynbrarta, yyeT peasibHbIX OrpaHuyeHui.

lNpaKTKnyeckme 3aHATUA

KopHu ypaBHeHWIA. PaBHOCU/IbHOCTb YpaBHEHWIA. Npeobpa3oBaHne ypaBHEHWA.

OCHOBHble NPUEMbI PeLLeHNs YpaBHEHUI. PelleHre CUCTEM YPaBHEHWA.

Vcnonb3oBaHve CBOWCTB M rpaiMKoB PYHKLUMIA 418 peLleHns ypaBHEHUA N HEPaBEHCTB.



KOMEBVHATOPUKA, CTATUCTUKA I TEOPUA BEPOATHOCTEW

SnemMeHTbl KOMBUHATOPUKM
OCHOBHbIE MOHATWS KOMBUHATOPUKK. 3afadn Ha MoAcYeT ymcna pasMeLLleHunin, nepecta-
HOBOK, COYeTaHWii. PelueHune 3afay Ha nepe6op BapuaHToB. dopmyna 6MHOMa HblOTOHA.
CBoiicTBa GMHOMMHANBHbIX KO3(hULMEeHTOB. TpeyronbHuK Mackans.

SNeMeHTbl TeOpUN BEPOATHOCTENA

CobbITVe, BEPOATHOCTb COObLITUA, C/OXEHWE WM YMHOXEHMEe BeposATHOCTeW. loHsTUe o
He3aBMCMMOCTW COObITUA. [ANCKpeTHas chnyvaiHas BenMuMHa, 3aKOH ee pacnpegeneHus.
Uucnosble XapakKTEPUCTUKM [ANCKPETHOW CAyvyailHON BennumHbl. TlOHATUE O 3aKOHe
60NbLUMX YuCen.

ANeMeHTbl MaTeEMaTUUYECKOM CTaTUCTUKN

MpeactaBneHne faHHbIX (Tabnuubl, gnarpaMmmbl, rpafukmn), reHepanbHas COBOKYMHOCTb,
BbIOOpKa, cpeAHee apudmeTuyeckoe, MefmaHa. oHATME O 3ajavyax MaTeMaTUyYecKou
CTaTUCTUKN.

PelleHne npakTHN4YecKux 3afay ¢ NpUMeHeHNeM BEPOATHOCTHbIX METO/OB.

[NpaKkTunyeckume 3aHATUSA

VcTopus pa3BuTUA KOMOWHATOPUKKU, TEOPUM BEPOATHOCTEW W CTAaTUCTUKU U UX POSib B
pas3/IMYHbIX Cchepax 4YenoBeYveCKOM >KM3HefesTeNbHOCTU. lMpaBmna KOM6UHATOPUKKU. Pelue-
HMe KOMOMHATOPHbLIX 3aday. Pa3MelleHus, coveTaHUs W nepecTaHOBKU. BUHOM HbloTOHa ©
TpeyronbHuK lMNackand. MNpuknagHble 3agaun.

Knaccuyeckoe onpefgeneHve BepOSTHOCTW, CBOWCTBa BEPOSITHOCTEW, TeopeMa O CyMMe
BepOATHOCTel. BblumcneHve BeposTHoCTe. lMpuknagHble 3agaun. pefcTaBneHne 4mnco-
BbIX AaHHbIX. [NpuKnagHble 3aaun.

TEOMETPUA

MpsiMble M NNOCKOCTW B MPOCTPAHCTBE

B3auMHOe pacrnofioXXeHune [ByX NpsMbIX B MpocTpaHcTBe. [lapannenbHOCTb MpsSMON 1
naockocT. [lapannensHoCTb MNNOCKOCTER. [epneHAUKYNapHOCTL MPSIMOK M MMOCKOCTW.
MepneHANKYNSP U HaKNOHHAas. YTon Mexmy npsMoii U MA0CKOCTbIO. [BYrpaHHbIii yron.
Yron mexay nnockocTaMmu. MepneHanKynspHOCTb ABYX MIOCKOCTENA.

CeoMeTpuYeckme npeo6pasoBaHus MPOCTPAHCTBA: MapanenbHblli NepeHoc, CUMMETPUS
OTHOCUTENIbHO N/IOCKOCTM.

MapannenbHoe npoekTMpoBaHue. [nowaab OPTOroHanbHOM npoekuun. K3obpaxeHue
MPOCTPAHCTBEHHbIX UTYp.

MHOrorpaHHuKu

BepwuHbl, pebpa, rpaHn MHoOrorpaHHuka. PassepTka. MHororpaHHble yribl. Bbinykible
MHOrorpaHHukn. Teopema Jiinepa.

Mpu3ma. MNpamasa n HaknoHHaa npu3ma. NpasuabHas npusma. MNMapannenenunes,.

Mupamupa. MNMpaBunbHas Nupamuia. YcevyeHHaa nupamuga. TeTpasap.

CummeTpun B Ky6e, B napannenenuneje, B Npu3Me U nupamuze.

CeyeHus Kyba, NpUsMbl 1N NUPaMULbI.

MpeacTaBneHne O MNpaBWbHBIX MHOrorpaHHukax (TeTpasgpe, Kybe, OKTasgpe, fLoje-
Kasgpe n ukocasape).



Tena 1 NOBEPXHOCTY BPALLEHUS

LimnnHap 1 KOHYC. YceyeHHbI KoHyc. OCHOBaHMWe, BbICOTa, 60KOBasi MOBEPXHOCTb, 06-
pasytowias, pasBepTka. OceBble CEUEHUS M CeYeHMs], Napannie/ibHble OCHOBaHMIO.
LLlap u cpepa, ux cedeHus. KacartesnbHas NiocKoCTb K ciepe.

N3MepeHns B reoMeTpum

O6bem n ero namepeHue. ViHTerpasbHaa opmyna o6bema.

dopmynbl 0bbema Kyba, NPSAMOYrofibHOro napannenenunega, nNpPU3Mbl, LUIMHAPA.
dopmynbl 06bema nupammiabl U KoHyca. PopMmynbl NaoWaanM MOBEPXHOCTEN UWAMHAPA W
KoHyca. ®dopmMy/bl 06beMa Lapa v nnowaan ciepsbl.

Mopo6bue Ten. OTHOWEHMSA NAOoLaAe NOBEPXHOCTEN N 06BEMOB NOAOOHLIX TeN.

KoopAvHaTbl 1 BEKTOPbI

MpsaAmoyronbHas (4eKkapToBa) CUCTEMA KOOPAMHAT B NPOCTpaHcTBe. ®opMyna paccToAHUA
MeXAy ABYMS TOUKaMU. YpaBHEHMS cepbl, MIOCKOCTU U NPSAMON.

Bektopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. CNOXeHWe BEKTOPOB. YMHOXeHue
BEKTOpa Ha 4Yncno. Pa3noxKeHne BEKTOpa No HanpasfeHUAM. Y TON MeXAy ABYMS BEKTOPaMMU.
lMpoekuunsa BekTopa Ha ocb. KoopanHatel BekTopa. CKansipHoe npou3BeieHNe BEKTOPOB.

Vicnonb3oBaHWe KOOPAWHAT WU BEKTOPOB MPU pPelleHUn MaTeMaTUYecKUX W NpuKnagHbiX

3a/au.

[NMpakTunyeckume 3aHATUA

[Mpu3Hakym B3aMMHOI0 PacrosioXXeHua npsamMbiX. Yron Mexay npambiMi. B3anmHoe
pacnosioKeHme MpsambIX U NI0CKOCTeN. lMepneHAMKYNSAp U HakKNOHHAA K MJOCKOCTU. YTron
MeXay NpPsMOR 1 NJOCKOCTbI0. Teopembl O B3aMMHOM PacrofioXXeHUM NPAMOK U NMOCKOCTK.
Teopema 0 Tpex nepneHanKynapax.

Mpu3Hakn 1 CBOKCTBA NapansienbHbIX U NeprneHgNKYNAPHbIX NI0CKOCTEN.

PaccTosiHMe OT TOYKM [0 MAOCKOCTW, OT MPSMOWA [0 MJIOCKOCTW, PacCTOsHWE Mexnay
MJIOCKOCTAMU, MEXAY CKpelinBaloWwmMMnNCa npsaMbIMU, MeXAy NpPOoW3BOJIbHbIMK (PUrypamu B
NpoCTpaHCTBe.

MapannesbHOe NPOEKTUPOBAHWE M ero CBOMCTBA. Teopema O nnouiagum opTOroHanbHOW
MPOEeKLUMN MHOTOYronbHUKa. B3anmMHOe pacnonoXkeHve nNpoCcTPaHCTBEHHbLIX QUryp.

PasninyHble BUAbl MHOTOrpaHHUMKOB. WX un306paxeHns. CeyeHus, pa3BepPTKM MHOrO-
rpaHHUKOB. [lliowaas NoBepxHOCTWU. Bupbl cMMMeTpuii B npocTpaHcTBe. CUMMETpUSA Ten
BpalLeHMs U MHOTOrpaHHUKOB. BbluncneHune nnowagein n o6b-emos.

BekTopbl. [eictBus ¢ BeKTopamn. [lekapToBa CUCTEMA KOOPAMHAT B MPOCTPaHCTBE.

YpaBHEHME OKPYXHOCTK, cepbl, NIOCKOCTU. PaccTosiHMe mexnay Toukamu. [eictsus c
BEKTOpaMu, 3aflaHHbIMK KoopAuHatamn. CKanapHoe Npown3BefeHWe BeKTOPOB. BeKTopHoe
ypaBHeHMe NPSMON M MNAOCKOCTW. Mcnonb3oBaHMe BEKTOPOB MpWU [0Ka3aTeNbCTBE TEOPEM
CTEPEOMETPUN.

[ns BHeayAMTOPHbIX 3aHATUI CTyfAeHTam Hapsgy C pelleHWeM 3afady W BbINOHEHUS
NPaKkTUYeCKUX 3aflaHuili MOXHO MPeNoXUTb TEMbl UCC/EL0BATENIbCKUX WU pedepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEpuil OTAENbHbIX MeSIKMX 3afay W YrpaxXHeHWd npegnaratoTcs
CHOXETHble 3afaHus, Tpebylowme ANUTebHOW paboTbl B paMKax OAHOW MaTeMaTU4ecKOoM
cUTyaumn. 3TU TeMbl MOTYT ObITb KaK MHAMBUAYANbHBIMW 3afaHuAMU, TaK U rpynnoBbIMu
[N COBMECTHOI0 BbIMO/IHEHUA UCCNEL0BaHNS.

MpuMmepHble TeMbl pedhepaToB (LOKNAA0B), UCCNefoBaTENbCKUX MPOEKTOB

HenpepbiBHbIE APO6M.
MprYMeHeHNe CMOXHbIX NPOLIEHTOB B 3KOHOMUYECKMX pacyeTax.



lNapannensHoe NPoeKTUpoBaHue.

CpefH1e 3HaYeHUs 1 UX NPUMEHEHNE B CTATUCTUKE.
BekTopHOe 3afaHne NpsAMbIX U NJIOCKOCTEN B NPOCTPAHCTBE.
CnoxeHne rapMOHNYECKUX KONebaHWiA.

"pathuueckoe pelleHne ypaBHEHWIA 1 HEPaBEHCTB.
MpaBubHbIE ¥ MONYNpPaBU/IbHblIe MHOTOrPaHHUKN.
KoHn4yeckune cevyeHns 1 UX NPUMeHeHNe B TEXHUKE.
MoHATME AndepeHLMana v ero NPUIOXKEHWS.

CxeMbl NOBTOPHbIX UCNbITaHWIA BepHyniu.

WccnepoBaHve ypaBHEHWUIA M HEPaBEHCTB C NapameTpoM.



TemMaTUYeCcKMii NaaH no ANCUNTINTINHE

«MaTtemaTmnka»
EcTecTBeHHOHay4YHbI NPodub

Mpy peanusauun cofep>kaHms o6weobpa3oBaTe/ibHON Yy4ebHOW AucunnamHbl «MaTtema-
TUKa» B npefenax ocsoeHus ONMOIM CMNO Ha 6a3e OCHOBHOroO 06uiero obpasoBaHUA C
nonyyeHnem cpegHero obuiero obpasoBaHusa ( MMCC3) makcumanbHas yyebHas Harpyska
06yyvatoLLMXca CoCTaB/sAET:

* no cneyuanbHocTM CI1O ecTecTBEHHOHay4yHOro npopunad — 234 vaca, U3 HUX
ayauTopHas (o6sa3aTefibHas) Harpyska o6ydalowmxcd, BKAKYas nNpakTU4Yeckue
3aHATUA, — 156 vacoB; BHeayAWTOPHasi camocTosTeNbHas paboTa CTyAeHTOB — 78
4acos.

TEMATUYECKUIA NNAH

Bug yue6Hoin paboThl KonunyecTtso yacos
Mpothunnn npodeccrnoHanbHOro
ob6pa3oBaHus
ECTeCTBEHHO Hay4HbIiA

AyanTtopHble 3aHATUA. CoaepxKaHue CreumanbHocTh CrO

00yyeHus
BeepgeHne 2
Pa3BuTne NoHATUA O ynucne 8
KopHu, cTeneHn n norapngmel 20
[MpAMble 1 NNOCKOCTU B MPOCTPAHCTBE 14
KombuHatopuka 10
KoopanHatbl 1 BeKTOpbI 10
OCHOBbI TPUTOHOMETPUK 16
PyHKUUN 1 TpagnKm 14
MHororpaHHMKN 1 Kpyrnble Tena 14
Havyana matemaTMyeckoro aHanunsa 16
WHTerpan n ero npumMeHeHue 8
ONEMEeHTHI Teopuu BEPOATHOCTEN K 10
MaTtemMaTnyecKon CTaTUCTUKK
YpaBHEHUS N HEPaABEHCTBA 14
WToro 156
BHeayauTopHas camocTosTenbHas paboTa
78

MpomexKyTo4Has aTTecTalus B (popme sK3aMeHa
Bcero 234



n/n

Tema 1

Tema 2

Tema 3

Tema 4

HanmeHoBaHWe pa3gena, Tembl

BBegeHmne

MaTtemaTurKa B HayKe, TeEXHUKE, 3KOHOMMUKE.
MaremaTnka B UHPOPMaLMOHHBIX
TEXHONOIMAX U NPaKTUYECKON [eaTeNlbHOCTU

Pa3BnTme NOHATUM O YnUcne
Llenble yncna
PaumoHanbHble yncna

[JelicTBUTENbHbIE YMcna
MpUGAMXKEHHbIE BbIYUCIEHUS.

VippaunoHasibHble Yucna

KomnnekcHble uncna

KopHwu, cTeneHu, norapngmel
ApUHMETUYECKNIA KOPEHb HATYpasIbHOM
CTeneHu

CTeneHb C payMoHa/bHbIM MoKasaTesnem.
CTeneHb C AeCTBUTE/IbHLIM MOKa3aTe/iem
ppaunoHanbHble ypaBHEHNS
VppaunoHanbHble HepaBeHCTBa

PelleHne nokasaTtesibHbIX YpaBHEHI
MokasaTenbHble HepaBeHCTBa
Norapumbl. [ecATUYHbIE N HATYPa/lbHblE
norapumbl

CsolicTBa norapugmos

MpeobpasoBaHue norapnpMmUUecKmx
BbIpPaXXeHW

Norapugmunyeckne ypaBHeHUs
JNorapummyeckme HepaBeHCTBa

MpsAMble 1 NOCKOCTU U B NPOCTPaHCTBE

Mpeamet ctepeomMeTpmmn. OCHOBHbIE MOHATUA

1 akcuombl (Cpadhrueckoe 1306paKeHNe
onpeaeneHuii 1 Teopem).

B3aMHOE pacronoXeHue ByX NpsiMbIX B
npocTpaHcTBe. CKpeLLyBatoLLMecs Npsimble.
Yron mexay ABYMs npsiMbIMMN.

MapannenbHOCTb NPSMON U NNOCKOCTK.
MapannenbHOCTb MNOCKOCTENA.
MepneHANKYNAPHOCTb MPAMOIA 1 NIOCKOCTM
MeprneHANKYNSP Y HAKNOHHAA. YTON MeXay
MPAMON 1 NAIOCKOCTbHO

[ByrpaHHbIi yron. Yron mexay
nnockocTamu. MepneHANKYNSPHOCTb ABYX

Makcum
a/bHas
y4yebHas

Harpyska
CTYZEHTa

12
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Konnuec
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CamocTonaTe
NbHast
yuyebHas
Harpyska
CTyAeHTa

14



Tema 5

Tema 6

Tema 7

NIOCKOCTEMN.

"eomeTpuyeckne nNpeobpasoBaHNs B
NpOCTpPaHCTBe.

O606LLeHNe MaTepuana
Komb6uHaTopurKa

OCHOBHble MOHATUS KOMOUHATOPUKN
3agaun Ha NOACHET Ymncna pasmeLLEeHWA,
nepecTaHOBOK, COYETaHWUA.

PelueHve 334a4 Ha BbIGOP BapuaHTa.
dopmyna 6nuHomMa HbtoTOHa.

CsolicTBa BMHOMAa/IbHbIX KO3(W(hULIMEHTOB
TpeyroncHuK lNackans

KoopanHaTtbl 1 BEKTOPbI

MpsamoyrosbHas (gekapTosa) cucTeMa
KOOpAMHar.

dopmyna BblYMCNEHNA PACCTOSHNUSA MeXay
ABYMS TOUKaMMK.

YpaBHeHMS cepbl, NIOCKOCTY U NPSIMOA

BekTopbl. Moaynb BekTopa.
PaBeHCTBO BEKTOPOB. C/OXKEHWE BEKTOPOB.

YMHOXeHMe BEKTOopa Ha uncno.
KoopaunHatbl BekTOpa. HaxoxaeHue
KOOpAMHAT cepefivHbl BEKTOPA, ANNHbI
BEKTOpaA.

CKansipHoe npowu3BefieHne BEKTOPOB
OCHOBbI TPUFOHOMETPUN

PainaHHas Mepa yrna. MoBopoT TOUKM
BOKPYT Hauyana KoopAuHar.

OnpefeneHne CUHyca, KOCUHYCa, TaHTeHea U1
KOTaHreHca yrna. 3Haku C1Hyca, KOCUHYCa,
TaHreHca 1 KoTaHreHca.

3aBMCMMOCTb MEX[Y CUHYCOM, KOCUHYCOM,
TaHTeHCOM W KOTAHTeHCOM OJHOTO M TOrO Xe
yrna.

TpUroHoMeTpUYECKNE TOXAECTBA

CuHyC, KOCUHYC, TaHIeHC YI/10B a 1 -a.
dopMmyIibl CIOXKEHUS.

CVHYC, KOCUHYC, TaHTeHC [IBOHOIO U
MOMIOBMHHOIO YrNa.
dopmynbl NpuBeeHUs

CymMa 1 pa3sHOCTb CMHYCOB, CyMMa U
Pa3HOCTb KOCKHYCOB.

MpounssefeHne CUHYCOB U KOCUHYCOB
Mpeobpa3oBaHMe TPUTOHOMETPUYECKMX
(hyHKLUMI

16

N
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Tema 8

Tema 9

YpaBHeHUs sin Xxa cos X=a tg x=a.
YpaBHeHUA, CBOAALLMECH K KBALPATHbIM

YpaBHeHUS, OAHOPOAHbIE OTHOCUTE/BLHO SinX
n COSX.

YpaBHEHWS!, TMHENHbIE OTHOCUTENBHO SINX 1
COSX

DYHKUMN N rpadpurKu 18

®dyHkuun. Ob6nacTb onpeaeneHns n
MHOXXECTBO 3HaYeHu PyHKUMK. Cnocobbl
3afaHna (OYHKUMIA. Tpadmkn yHKUWA.
CsolictBa (yHKUMIA. MOHOTOHHOCTb,
HEYETHOCTb, OrpaHNYeHHOCTb,
NepUOANYHOCTb.

MpOMEeXyTKM BO3pacTaHus 1 yObIBaHWMSA.
HanmeHblliee U Hanbosbllee 3HaYeHNe,
TOUKM 3KCTpeMyMa. CnoxkHas yHKLWS.
MOHATME O HEMNPEPbIBHOCTM (hYHKLMM

Ob6paTtHble yHKUMK. OBnacTb onpeaeneHmns 2
N 06NacTb 3HAYEHUSI 0OPATHON (hYHKLMN.

O6nacTb 3Ha4YeHNs 06paTHOM (yHKLMK.

"pachmk 0bpaTHOM PYHKLMMN.

CTeneHHas yHKLMA, eé CBOCTBA U rpauk.
MokasaTtenbHasa (hyHKLKMS, €€ CBOWCTBA U

rpaguk

Norapudmmyeckas PyHKUKMS, €€ CBOICTBA U 2
rpacmk

TpuroHomeTpuyeckas (OyHKUNA y=sinx, eé
CBOWCTBA M rpauK.

TpuroHomeTpuyeckas PyHKUMSA Y=C0oSX, eé
CBOICTBA M rpauk

TpuroHomeTpuyeckas QyHKUmsA y=tgx, eé
cBoWicTBa U rpadmk. O6paTHble
TPUrOHOMETPUYECKME (PYHKLMN

MHororpaHHUKu 1 Kpyrsble Tena 22

BepLwmHbl, pébpa, rpaHn MHOrOrpaHHMKa.
Pa3BépTka. MHOrorpaHHble yrnbl. Bbinyknble
MHOrorpaHHukn. Teopema Jiinepa.
Mapannenenuneq. Ky6

PelueHve 3aay Ha BblUYUC/IEHNE 3/1EMEHTOB
napannenenuneia n Kyba

14

14



Tema 10

Mpu3ma. MNMpsAMasa n HakNoHHas npu3ma.
MpaBunbHasa npusma

PelueHre 3a4a4 Ha BblUUC/IEHNE 3/IEMEHTOB
npusm

Mupamnga. MNpasunbHas nupamuaa.
YceyéHHada nupamnga. Tetpasap

PellleHre 334a4 Ha BbIYUC/IEHME 3/1EMEHTOB
nupamng

lNpencTaBneHne 0 NpaBUNbHbIX
MHOrorpaHHuKax (TeTpasgp, Ky6, oKTassp,
[l0eKasap 1 nKocasap).

LinnnHap. OcHoBaHKe, BbICOTa, BOKOBast
NMOBEPXHOCTb, 06pa3ytoLLas, pa3BepTKa.
OceBble ceYeHus 1 ceyveHuns, napannenbHble
OCHOBaHWIO

KoHyc. OcHoBaHue, BbiCOTa, 60KOBas
MOBEPXHOCTb, 06pa3ytoLLas, pasBépTka.
OceBble ceyeHUs 1 ceveHns, napannensHole
OCHOBaHMI0

LLlap v cthepa, nx ceveHuns. KacarenbHas
NI0CKOCTb K cthepe

Hayana maTemaTn4yeckoro aHainsa

MocnegoBatenibHOCTU. Cnocobbl 3afaHnsa u
CBOMCTBa YMCNOBbIX NOC/EA0BaTE/IbHOCTEN.
MoHATWE 0 npesene NocnefoBaTe/IbHOCTEN.
®dyHkuun. ObnacTb onpeaeneHns n
MHOXECTBO 3HAYeHWUM.

CsoiicTBa (yHKLMN: MOHOTOHHOCTD,
YETHOCTb, HEYETHOCTb, OTPaHNYEHHOCTb,
NnepuognYHOCTb. MOHATNE O HEMpPepPbIBHOCTY
(hyHKLMN

ApugmeTnyeckme onepauun Hag,
QyHKunsamMKn. CnoxHas QyHKLmMS
(koMno3nums).

Mpeob6pazoBaHue rpagmkos. MapannenbHbli
nepeHoc, CUMMETPUS OTHOCMTE/IbHO OCel
KOOPAMHAT ¥ CUMMETPUS OTHOCUTENbHO
NPAMON Y=X, pacTshKeHne 1 CxaTve BAOMb
oceil KoopanHat

Mpoun3soaHas
MpaBuna anpdepeHUNpoBaHmMS

Mpon3BoAHas CTENEHHOW (hyHKLIM
MPON3BO/IHLIE OCHOBHbIX 3/1EMEHTAPHbIX

(hyHKLMIA

24
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Tema 11

Tema 12

"eomeTpryecKnii 1 hM3NYECKNIA CMbICN
NPOM3BOAHON. YpaBHEHME KacaTe/lbHOM K
rpacmky hyHKLNIA

Bo3spacTaHue 1 yobiBaHNe PYHKLMN U
NPOM3BoAHasA (DYHKLMN. DKCTPEMYMbI

(hyHKLMN

BTopast npon3soaHas, eé reoMeTpUUeCKnii u
(hM3NYEeCKNIA CMbICH.

MprMeHeHVe NPON3BOAHON K UCCNE0BAHNIO
(hYHKLMIA 1 MOCTPOEHUIO TpadnKoB

HanbonbLuee N HauMeHbLLIEE 3HaYeHUs
(hyHKUMM Ha oTpe3ke. MpuMepbl
1CMO0/Ib30BaHMSA MPOU3BOAHON ANs
HaXO0XAEHUS HaMNyYLLIEro peLleHmns
NpUKNagHbIX 3aaad

WHTerpan n ero npumMeHeHme

MepBoo6pasHas. MNprMeHeHne
OnpeaenéHHOro MHTerpana Ans HaxoXxaeHus
naowann KpMBOMMHENHON TpaneLuun.
dopmyna HbtoToHa-S1einbHmua.
BbluncneHne nHTerpanos

BbluncneHvne nnowaaen ¢ NOMOLLbH
NHTErpasios.

[Mpumepbl NPUMEHEHUSA UHTErpana B (on3nke
N rTeoMeTpun.

O6bEM 1 ero nsmepeHne. VHTerpanbHas
(hopmyna 06bémMa

dopmynbl 06bEMa Ky6a, NpsiMOYro/ibHOro
napannenenunesa, NPM3mbl, LAIMHAPA.
dopmMy/bl 06bEMa NMPaMUZbI N KOHyca

dopmy/bl NNOLWaAN NOBEPXHOCTW LMNNHAPA,
KOHycCa, Lwapa v nnowaab ceep

DNeMeHTbI TEOPUM BEPOSITHOCTEN U
MaTeMaTUYECKO CTaTUCTUKU

Co6bITre, BEPOSTHOCTb COOLITUS, CNOXEHNE
N YMHOXEHWE BEPOSATHOCTEN. MoHATME O
He3aBMCMMOCTW COObITUI

[MCKpeTHas ciyyaiiHas BeNMYMHA, 3aKOH eé
pacnpeaeneHus

YUncnosble XapakKTePUCTUKN ANCKPETHOM
CNyyaliHol BennUnHbI. MOHATME O 3aKOHe
60MbLUMX YKnCen.

MpencraBneHne fgaHHbIX (Tabnuupl,
AnarpaMmmbl, rpagukm), reHepaibHas
COBOKYMHOCTb, BbI6OPKa, CpefHee
apugmeTmyeckoe, MeguaHa. MNMoHATUE O

14

14
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MNema 13

3afa4yax MaTeMaTUUeCKOM CTaTUCTUKM.
PelLeHne NpakTUYecKnx 3ajad c
NpUMeHeHVeM BepPOATHOCTHbIX METOA0B
YpaBHEHNA U HEPABEHCTBA

YpaBHEHUS N CUCTEMbI YpaBHEHWIA
PaunoHasibHble 1 ppaunoHasibHble
YpPaBHeHUs 1 CUCTEMbI

Moka3zaTe/ibHble YPaBHEHWUSA 1 CUCTEMbI
TpPUroHOMETPUYECKNE YPaBHEHNS U CUCTEMbI
PaBHOCWNbHOCTb YpaBHEHW, HEPABEHCTB U
cucTem

HepaseHcTBa. PauynoHasibHbIE,
nppauroHabHble, NMoKasaTe/lbHble U
TPUrOHOMETPUYECKNE HepaBEHCTBA.
OCHOBHble MPUEMbI U peLleHns
cnonb3oBaHMe CBOWMCTB U rpatnkoB
(hYHKLMIA NpY peLleHnn YpaBHEHNIA 1
HepaBeHCTB. MeToj, MHTErpupoBaHuUS.
306paXkeHne Ha KOOPAMHATHON NIOCKOCTU
MHOXECTBA pPeLleHnii ypaBHEHWNIA 1
HepaBeHCTB C ABYMSA HEU3BECTHbIMU C ABYMS
NnepeMeHHbIMU 1 UX CUCTEMaMMU

Bcero no gucumnaviHe

234
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XAPAKTEPUCTWKA OCHOBHbIX B/JOB YUYEBEHOWN AEATENBLHOCTHU

CofepxxaHue oby4deHuns

BeepgeHune

AJITEBPA
Pa3Butme noHATUS O
ymucne

KopHwn, cTeneHu, nora-
pUPMBbI

Mpeo6pa3oBaHue anre-
Opanyecknx BblpaXKeHUi

OCHOBHbIE NOHATUA

OCHOBHble TPUTOHOME-
TpUYecKne ToXecTsa

CTYAEHTOB

XapakTepucTuKa OCHOBHbIX BUAOB AeATe/IbHOCTU CTYLEHTOB
(Ha ypoBHe y4ebHbIX AeNCTBUIA)

O3HaKOM/IeHWe C poSibl0 MaTeMaTUKN B HayKe, TEXHUKE,
9KOHOMUKE, NHPOPMALMOHHbBIX TEXHOMOMNAX N NPaKTUYECKOM
featenbHocT. O3HaKOM/EHME C Lenamu 1 3ajavyamu
N3y4eHns maTemaTMKM Npu ocBoeHun npodeccuin CroO u
cneunansHocTten Cro

BbinonHeHne apuMeTUYecKUX AeNCTBUIA Hag Ymcnamu,
coyeTas YCTHble M MUCbMEHHbIE MPUEMBI.

HaxoxaeHne NpubANXKEeHHbIX 3HAUYeHWNI BENUYNH 1
NOrpeLHOCTEN BbIUMCNEHNA (AOCONOTHON U OTHOCUTENBHOM);
CPaBHEHME UYMCMOBbIX BblIPAXEHWUIA.

HaxoxeHune oln60K B Npeobpa3oBaHUAX W BblYNCIEHUSX

(oTHOCKTCA KO BCEM MYHKTaM NporpamMmmbl)
O3HaKoM/eHne € MOHATMEM KOPHSA N-il CTENEHM, CBOMNCTBaMMU
pagnKanos 1 NpaBuiaMn CpPaBHEHUS KOPHEN.
dopmMynnpoBaHne onpeaeneHns KOpHS U CBOMNCTB KOPHENA.
BbluncneHne v cpaBHeHWE KOPHEN, BbIMONHEHWE NMPUKULKN
3HayeHUs KopHsA. MNpeobpa3oBaHMe YUCIOBbLIX U BYKBEHHbIX
BbIp@XXEHWI, CoaepXalmx pagukansi.
BbinonHeHne pacyeToB Mo popmynam, CoAepXalium
pagukanbl, OCYLEeCTBNAA HEOOXO0ANMbIe NOACTAHOBKN Y
npeobpasosaHud. OnpeaeneHre paBHOCU/IbHOCTU BblpaXXeHWN
C pagukanamu. PelleHve nppaunoHanbHbIX YpaBHEHWIA.
O3HaKoM/eHne C NOHATUEM CTerneHn C LeACTBUTENbHbIM
rnokasaTe/ieM.
HaxoxxaeHune 3Ha4yeHW CTENEHU, UCNOJb3YA NpK
HE0OXOANMOCTN MHCTPYMEHTaNIbHbIE CPeACTBa.
3anucbiBaHMe KOPHSA N-U CTENeHW B BUAE CTEMEHU C APO6HbIM
nokasaresieM 1 Hao60poT.
®opmMynupoBaHMe CBOWCTB CTeMeHel. BbluncneHune creneHei
C payMoHanbHbIM NoKasaTenem, BbINOMHEHNE MPUKNAKM
3HaYeHUs CTerneHW, CPaBHEHME CTeneHen.
Mpeobpa3oBaHMe YNCNOBLIX Y OYKBEHHbIX BblPaXXEHWUA,
cofiep>Kalinx cTeneHun, NPpMMeHsAsA CBOMCTBa. PelueHne
NnoKa3aTe/lbHbIX YpaBHeHWIA.
O3HaKOM/IeHNe C NPUMEHEHNEM KOPHEN 1 CTeneHein npu
BbIYUC/IEHUWN CPeAHUX, AeNeHUN 0Tpe3Ka B «30/10TOM
ceyeHMmn». PelleHne NPUKNafHbIX 3a4ay Ha CMOXHble
NPOLEHTHI
BbinonHeHne npeobpa3oBaHNil BbipaXKeHWI, NPUMEHEHNE
%oplvlyn, CBSA3aHHbIX CO CBOMCTBaMU CTeneHen u norapugmos.
npejeneHme 06n1actT AOMNYCTUMbIX 3HAYEHUN
NorapnuimMmMyeckoro BblpaXkeHus. PelleHne norapupMuyecknx
ypaBHeHWiA
OCHOBbI TPUTOHOMETPUNI
M3yueHune pagnaHHOIO MeToAa M3MEPEHUs YrNoB BPALLEHNS U
NX CBA3W C rpagyCHO Mepoit. 306paxeHune yrnoB BpaLieHus
Ha OKPY>XHOCTW, COOTHECEHME BENNYUNHbI Yrna C ero
pacnosioxxeHviem. ®opMynMpoBaHue onpeaeneHuni
TPUTOHOMETPUYECKUX (PYHKUWIA ANs YTI0OB NOBOPOTA M OCTPbIX
YrNoB NPSIMOYTO/IbHOr0 TPeyrofbHUKa U 06bACHEHNE MX
B3aMMOCBS3U
MpUMEHEHNE OCHOBHbIX TPUTOHOMETPUYECKMX TOXAECTB ANA
BbIYMCIEHNS 3HAYEHNIT TPUTOHOMETPUYECKMX (DYHKLMIA NO
O[IHOM M3 HUX

17



Mpeobpa3oBaHuns npo-
CTeALmnX
TPUTOHOMETPUYECKMNX
BbIpaXKeH M

MpocTeliine TPUTOHO-
METPUYECKNE YpaBHe-
HUSA 1 HepaBeHCTBa

ApKCUHYC, apKKOCUHYC,
apKTaHreHc ymcna

3yyeHne O0CHOBHbIX POPMYN TPUTOHOMETPUKN: POPMY/IbI
CNOXEHWA, YABOEHMS, Npeobpa3oBaHns CyMMbI
TPUTOHOMETPUYECKNX (PYHKLMI B MPON3BEAEHNE 1
NPOU3BEAEHNSA B CYMMY W NPUMEHEHME MPU BbIYNCAEHNN
3HaYeHNsT TPUTOHOMETPUYECKOTO BbIPaXXEHUSA U YNPOLLEHNS
ero.

O3HaKOM/IEHME CO CBOMCTBAMM CMMMETPUM TOUYEK Ha
eVHNYHOW OKPYXXHOCTU M MPUMEHEHME UX ANS BbIBOAA
(hopMyn npuseneHUA

PelueHne no hopmynam v TPUTOHOMETPUYECKOMY KPYTy
NPOCTEALLNX TPUTOHOMETPUYECKNX YPABHEHUIA.

PUMEHEHME 06LMX METOLOB PELUEHNS YpaBHEHWI
(MpuBeaeHMne K NMHEHOMY, KBafpaTHOMY, METO/ Pa3noXXeHus
Ha MHOXWUTENKN, 3aMeHbl NEPEMEHHOI) MPU PeLLeHnr
TPUTOHOMETPUYECKUX YPaBHEHWUA. Y MeHe 0TMeYaTb Ha Kpyre
PeLUeHNs NPOCTENLLNX TPUTOHOMETPUYECKUX HEPABEHCTB
O3HaKOMNeHNe € MOHATMEM 00OpaTHbIX TPUFOHOMETPUYECKMX
hYHKLNIA.

N3yuyeHune onpegeneHnini apKCMHyca, apKKOCUHYca,
apKTaHreHca yncna, popMynnpoBaHue ux, n3obpaxeHue Ha
eAVHUYHOW OKPY>KHOCTW, NPUMEHEHME NPU PeLLeHnn
ypaBHEHWI

OYHKLW, X CBONCTBA U TPAGUKY

DyHKUNK.
[NMoHATHE O
HernpepbIBHOCTYU

(QYHKLUMK

CBoicTBa (PyHKUUN.
paghnyeckas nHTep-
npetauusa. MNMpumepsl
(YHKUNOHa/IbHbIX 3a-
BUCUMOCTEN B peanbHbIX
npoweccax v fiBfeHNAX

O6paTHble (YHKLNN

CTteneHHble, NokKasa-
TeNbHbIE, norapumun-
4yecKune U TPUrOHOMe-
Tpuyeckme PyHKLUUN.
O6paTHble TPUroHOMe-
TpUYecKne YyHKLUK

O3HaKOM/IeHNe C NOHATMEM MePEeMEHHON, npumepamu
3aBUCMMOCTEN MeXay MepeMeHHbIMN,

O3HakKoMeHne ¢ MOHATUEM rpadka, onpesenieHne
NPUHAANEXHOCTU TOUYKN rpanky QyHKumMn. OnpegeneHme no
(hopMyie NPoCTelLlein 3aBUCUMOCTH, BUAA ee rpaduka.
BbipaxeHune no gopmysne OA4HON NepeMeHHON Yepes apyrue.
O3HakoM/ieHUe ¢ onpegeneHNeM (YyHKLUNU, (OpMYyInpoBaHue
ero. HaxoxpaeHue obnactu onpegeneHns n 061act 3Ha4eHNU
(QYHKUMK

O3HaKoM/IeHne ¢ npumepamn YHKLMOHANbHbIX
3aBMCMMOCTEN B peasibHbIX NpoLeccax u3 CMeXHbIX
ANCLMMNH.

O3HakoMneHue ¢ fokKasaTeslbHbIMU PacCy>XAeHUAMM
HEKOTOPbIX CBOWCTB NNHEAHON M KBaAPaTUUYHOW (YHKLURA,
npoBefeHue UccnefoBaHUSA MHENHOW, KYCOYHO-/IMHENHOM,
APOOHO-NIMHENHON W KBaApaTUYHOW (PYHKLMIA, NOCTPOEHUE KX
rpamkoB. IOCTPOeHMEe W YTeHue rpamKoB (YHKLMIA.
ViccnepgosaHune yHKUUN.

CocTaBnieHve BUAOB (PYHKLUMWIA NO AaHHOMY YCNOBUIO, peLLeHue
3aflay Ha 3KCTpemMyM.

BoinonHeHne npeobpa3oBaHuii rpaduka GyHKLUN

M3yueHune NoHATUA 06paTHON (PYHKLMW, OnpejeneHne Buaa n
nocTpoeHune rpadka 06paTHOW (PYHKUMM, HAXO>KAEHWE ee
obnacTwu onpefeneHns n obnacTwn 3HaYeHUn. MpuMeHeHne
CBOWCTB (DYHKUMI NpU MUCCNefoBaHUM YPaBHEHUIA N peLleHmnm
3afa4y Ha akcTpeMyM. O3HaKOM/EHUe C NOHATUEM CNOXHOM
hyHKUMN

BbluncneHne 3HavyeHUA (DYHKUMIA MO 3HAYEHUIO apryMeHTa.
OnpepfeneHve NOIOXKEHUSA TOYKM Ha rpaduke Mo ee
KOOpAuHaTaM 1 HaoboporT.

cnonb3oBaHue CBOMCTB (PYHKLUIA AN1S CPaBHEHUSA 3HAYEHWIA
CTeneHen 1 norapngmos.

MocTpoeHne rpaMKoB CTENEHHbLIX U N0rapupMmnYecKmnx
(hYHKLWIA.

PelleHre noKasaTe/bHbIX U N10rapumMmUUYecKnx ypaBHeHUA U
HepaBeHCTB MO M3BECTHbIM anropuTMam.

O3HaKoMeHNe C NOHATMEM HernpepbIBHOW MepuoanyecKoi
(hyHKLMW, (DOPMYNNMPOBaHNE CBOMCTB CUMHYCA U KOCUHYCA,
NOCTPOeHne nx rpadmkos.

O3HakoM/IeHNe C MOHATUEM TapMOHMYECKUX KonebaHui wu
npuMepaMyn  rapMOHMYECKUX  KonebaHWin  ana  onmcaHus
npoLeccoB B hM3nKe U APYrMx 061acTAX 3HAHMS.
O3HaKoMNieHMe C MOHATMEM  PAa3pPbIBHOW  MEPMOAMHECKOI]
(hYyHKLMW, POpMYyNMpoBaHNE CBOMCTB TaHreHca UM KOTaHreHca,



NMOCTPOEHNEe UX rpafuKos.

MpuMeHeHne CBOCTB (DYHKLWA 18 CPaBHEHMA 3HAYEHWI
TPUTOHOMETPUYECKUX (PYHKLUIWA, peLleHuns
TPUTOHOMETPUYECKUX YpaBHEHNA. TocTpoeHne rpadkos
06paTHbLIX TPUTOHOMETPUUYECKNX (PYHKLMIA 1 OMpejeneHne no
rpagpkam ux CBOWCTB.

BbinonHeHne npeobpasoBaHuns rpaukos

HAYANTA MATEMATWYECKOIO AHA/T3A

MocnepoBaTenbHOCTH

Mpon3BogHas U ee Npu-
MEeHeHMe

MepBoo6pa3Has n
NHTErpan

YpaBHEHUA N CUCTEMBI
ypaBHEHWI
HepaBeHCTBa U CUCTEMBI
HepaBeHCTB C ABYyMSA
nepemMeHHbIMU

O3HaKOM/eHMe C MOHSATUEM YMCNOBOW MOCNef0BaTENbHOCTH,
crnocobamu ee 3afiaHuns, BbIYUCIEHUAMU €€ UNIEHOB.
O3HaKoMNeHne C MOHATMEM npegena nocnefoBaTeNbHOCTN.
O3HaKOMNeHMe C BbIYMCNEHNEM CYMMbl 6ECKOHEYHOTO
YKC/IOBOTO PAfia Ha NPUMepe BblYNCNEHNA CYMMbl 6ECKOHEUYHO
yOblBaloLLE TeOMETPUYECKOW NpOrpeccun.

PelleHve 3afa4 Ha NpYMeHeHne (opMynbl CYyMMbl 6ECKOHEYHO
y6bIBaloLLEN reoMeTPUYECKON nporpeccuu

O3HaKOM/eHNe C MOHATMEM NPOW3BOLHOIA.

N3yyeHre 1 popmMynmpoBaHme ee MeXaHU4YecKoro u
reoMeTpmyeckoro Cmbicna, U3yyeHne anropuTma BblYUCIEHUS
NPOVN3BOAHONM Ha NPUMeEpPE BbIYUCIEHNA MTHOBEHHOW CKOPOCTU
1 YrN0oBOro KoaguumeHTa KacaTenbHOA.

CocTaB/fieHVe ypaBHEHUNS KacaTe/lbHOW B 06LeM Bufe.
YcBOeHMe npasua anudepeHyMpoBaHmsa, Tabnuybl
NPOM3BOAHbLIX dNEMEHTAPHBIX PYHKLMUIA, NpUMeHeHMe ANa
AndhepeHLUpoBaHNa PYHKLNYA, COCTaBNEHNUSA YPaBHEHNA
KacaTeNbHOW.

3y4yeHne Teopem O CBSA3M CBOWCTB (PYHKLMM W MPOU3BOLHONA,
(hopMynMpoBKa ux.

[MpoBeAeHME C NOMOLLbIO MPOM3BOAHOIN UCCNe[0BaHMS
(hYHKUWUK, 3alaHHON (hopMYION.

YCTaHOB/EHNE CBA3W CBOWMCTB (DYHKLUM U NPOU3BOAHON MO UX
rpagukam.

MMpuMeHeHNe NPON3BOAHONM ANS peLleHns 3afad Ha
HaxoX/eHne Hanbo/blLero, HaMMeHbLLIEero 3Ha4YeHns N Ha
HaxoX/eHne aKCTpeMymMma

O3HaKOM/IeHNe C MOHATMEM WMHTerpasa v nepBoobpasHoii.
N3yuyeHre npaBuia BblYUCIEHUS NMepBO06GPa3HON 1 TeOpeMbl
HbloToOHa— J1eibHuLa.

PelueHmne 3aay Ha CBA3b MePBOOOPA3HON 1 ee NPOM3BOAHOMN,
BblUMCNEHME NEPBOOOPA3HON AN AAHHOWN (YHKLUK.

PelleHne 3a4a4 Ha NPUMeHeHMEe UHTerpana Ana BblYMCIeHUS
(hM3NYECKMX BENNYMH Y NoLLajei

YPABHEHNA N HEPABEHCTBA

O3HaKoMJIeHNe C NPOCTEALNMUN CBEAEHUSAMU O KOPHSX
anrebpanyeckmx ypaBHeHU, NOHATMAMM UCCNeA0BaHUA
YPaBHEHWIA N CUCTEM YpPaBHEHWA.

3yyeHne Teopnn paBHOCUNLHOCTU YPaBHEHUI U ee
npuMeHeHus. ToBTOpeHNe 3annCK pelleHns CTaHLapPTHbIX
ypaBHeHWi, NpMemMoB nNpeobpa3oBaHUa ypaBHEHUI A5
CBEAieHNA K CTaHAAPTHOMY YpaBHEHUIO.

PelleHne paynoHanbHbIX, MppaunoHanbHbIX, NoKasaTe/lbHbIX U
TPUTOHOMETPUYECKNX YPABHEHUIA U CUCTEM.

icnonb3oBaHWe CBOWCTB M rpaiMkoB (PYHKUWUIA AN peLLueHuns
ypaBHeHWiA. MOBTOpeHME OCHOBHbLIX MPUEMOB PeLUEHNS
cucTem,

PelleHWe ypaBHEHWIA C NPUMEHEHNEM BCEX NMPUEMOB
(pa3noXKeHns Ha MHOXWTENWN, BBEAEHNSA HOBbIX HEU3BECTHbIX,
NnoACTaHOBKM, rpadiyeckoro Metoga).

PellleHNe CUCTEM YPaBHEHWIA C MPUMEHEHNEM Pa3/INUHbIX
cnoco6oB. O3HaKoOM/eHME C 06LMMM BOMPOCaMM peLLeHuns
HepaBeHCTB U UCMO/b30BaHME CBOMCTB U rpafuKoB (yHKLNN
npyn peweHnn HepaBeHCTB. PelueHMe HepaBeHCTB U CUCTEM
HepaBeHCTB C NMPMMeHEeHNEM Pa3/IMYHbIX CNOCO60B.
MpuMeHeHNe MaTeMaTUYEeCKMX METOAOB A5 PeLleHus
cofiepXXaTenbHbIX 3afay U3 pasIMyHbIX 061acTell HayKn u
NPaKkTUKU. NHTepnpeTMpoBaHne pesynbTaToB C yUYeToMm
peasnbHbIX OrpaHUYeHKi



SNEMEHTblI KOMBUHATOPWKW, TEOPUWN BEPOATHOCTEN W CTATUCTUKN

OCHOBHbIE NOHATUSA
KOMOWHATOPUKHN

ONeMeHThI Teopun
BEPOATHOCTEN

MNMpepcTtaBneHne faHHbIX
(Tabnuubl, gnarpammsi,
rpacukm)

MMpAmMble 1 NNOCKOCTK B
npocTpaHCcTBe

MHororpaHHuKu

M3y4yeHne npaBuia KOMOMHATOPUKM U NPUMEHEHKE NPU
BeLIJEHVII/I KOMOWHATOPHbIX 3a4au.

eleHe KOMOMHATOPHbIX 3a4a4y MeTo4oM nepebopa u no
npasunly YMHOXeHUS.
O3HaKOM/IeHNe C NOHATUAMWN KOMOUHATOPUKN:
pasmeLLeHnAMU, CoOYeTaHUAMM, NepecTaHOBKammn 1
$op|v|yna|v|v| Ana nx sbluncneHns. O6bACHEHUE N NPUMEHEHME

OPMYN ANS BbIYUCIEHUS PasMeLLieHNi, NepecTaHOBOK U
coYeTaHW Mpu peLeHnmn 3agau.
O3HaKoM/IeHne ¢ GMHOMOM HbHOTOHA U TPeyroNbHUKOM
MMackang. PelleHne npakTUYecKUX 3afayd ¢ UCMo/ib30BaHNEM
MOHATUIA 1 NpPaBUa KOMOUHATOPUKM
M3y4yeHne KnaccMyeckoro onpegeneHns BepOSTHOCTM, CBOMCTB
BEPOATHOCTW, TEOPEMbl O CyMMe BEPOATHOCTENA.
PaccMOTpeHMe NPUMepoB BblYNCIEHUS BEPOSITHOCTEN.
PelleHmne 3aia4 Ha BblUNC/IEHNE BEPOSATHOCTEN COObLITUIA
O3HaKoM/eHne ¢ NpeAcTaBNeHNEM YUCOBbIX AaHHbIX N UX
XapaKTepucTmKamu.
PelleHne NpaKTMYeCKNX 3afay Ha 06paboTKy YMCIOBbIX
[AaHHbIX, BbIYNC/EHNE UX XapaKTepucTuK

FTEOMETPUA

dopMynnpoBKa 1 NpuBeAeHNE J0Ka3aTeIbCTB NPU3HAKOB
B3aMIMHOI0 PacrosioXXeHnUs MpsMbIX U NIOCKOCTEN.
Pacrno3HaBaH/e Ha YyepTexxax U MOAeNsx pas/iMyHbIX C/lydaes
B3aMMHOr0 PacnosioXXeHus MpsMbIX U NIOCKOCTEN,
apryMeHTUpOBaHme CBOUX CyXAeHuin. dopmynuposaHue
onpefeneHnii, NPU3HaKoB M CBONCTB NapannenbHbIX U
neprneHANKYNSAPHbIX NNOCKOCTEN, ABYTPaHHbIX U IMHENHbIX
Yrnos.
BbINONHEHNEe NOCTPOEHUS YIr0B MeXAy MpAMbIMU, MPSAMON K
NJOCKOCTbIO,  MeXAYy  MJIOCKOCTAMM MO ONUCAHUID U
pacrno3HaBaHne X Ha MOAensx.
MprMeHeHWe NPU3HAKOB 1 CBOMCTB PacnosfioXeHUs MPsSMbIX U
NJIOCKOCTE NpW peleHnmn 3agad.
N306paxkeHre Ha pUCYHKaX Y KOHCTPYMpOBaHMe Ha MOAEeNAxX
neprneHANKYNAPOB N HAK/OHHBIX K MIOCKOCTH, NPSAMBIX,
napannenbHbIX MA0CKOCTEN, YI/I0B MeXAy NpsMOn K
NIOCKOCTbIO 1N 060CHOBaHME MOCTPOEHMUS.
PewweHre 3a4a4y Ha BblYMC/IEHNE TEOMETPUYECKMUX BENINYMH.
Onucbl- BaHWEe PaccTOsHUA OT TOYKM A0 NAOCKOCTU, OT
NPSMOI O MIOCKOCTU, MEXAY MIOCKOCTAMU, MeXay
CKpeLLnBaoLWmMMmNCs nNpsaMbiMu, MeXAY NPOn3BOJIbHbIMYU
(mrypamm B NpOCTPaHCTBE.
dopmynMpoBaHMe U f0Ka3blBaHNE OCHOBHbIX TEOPEM O
paccTosiHUsAX (TEOPeM CYLLLeCTBOBaHMUSA, CBOCTBA).
N306paxkeHne Ha yepTexax U Mofensax pacCcToAHUA U
060oCcHOBaHMe CBOUX CYXAeHu. OnpeaeneHne n BblunCieHNe
paccTosHMIA B NpocTpaHCcTBe. MNMprMeHeHne QopMy U TeOpeM
nAaHUMeTpUn SNs peleHns 3ajad.
O3HakoM/IeHWe C MOHATUEM nNapaniesibHOro MpPoeKTUpPOBaHUA
N ero ceoKWcTBamun. DopmMynnpoBaHue TeopeMbl O MoLWaiu
OpTOroHaNbHOW NPOEeKUU MHOFOYroNbHUKA.
MprMeHeHWe Teopun AN 060CHOBAHMA MOCTPOEHUI U
BbIYMCNEHNIA. APIrYMEHTMPOBAHNE CBOUX CYXXAEHWUI O
B3aVIMHOM pPacrnoioXXeHUU NPOCTPaAHCTBEHHbLIX QUTyp
OnucaHne 1 xapakTepucTUKa pasMyHbIX BUAOB
MHOrOrpaHHUKOB, Mepeync/ieHne Nx 3eMeHTOB MU CBOMCTB.
N306paxkeHne MHOTOrpaHHNUKOB U BbINOJIHEHWE NMOCTPOEHUS
Ha M300paXKeHMAX U MOAENAX MHOTOrpaHHUKOB.
BbluncneHne NMMHENHbIX 3N1EMEHTOB U YIN0B B
NPOCTPAHCTBEHHbIX KOH(UIypaumnsax, aprymeHTupoBaHue
CBOUX CYX[eHWA. XapaKTepucTuKa 1 n3obpaxeHune
CeyeHUs .pa3BepTKN MHOTOrpaHHWKOB, BblYMCNEHNE NoLWajei
NMOBEPXHOCTE.
MocTpoeHWe NPOCTEMLLMX CeYEHUIn Kyba, Npu3Mbl, NUpaMupbl.



Tena n NOBEPXHOCTH
BpalLleHWs

M3mepeHuns B
reomMeTpuu

KoopanHatbl 1 BEKTOpbI

MpumMeHeHVe (HaKTOB U CBEAEHWIA U3 NNaHUMETPUMN.
O3HakoM/eHWe C BAaMnM CUMMETPUIA B NPOCTPaHCTBE,
(hopmynmpoBaHue onpegeneHnin N CBOMCTB. XapakKTepucTunka
CUMMETPUU TeN BPaLLEeHNs N MHOFOTrpaHHNKOB.

MpyMeHeHWe CBOWCTB CUMMETPUI NPU PELLIEHNN 3aaau.
icnonb3oBaHne NPUOGPETEHHbIX 3HAHUI ANA UCCNef0BaHUSA 1
MOZeNIMPOBaHNA HECNOXHbIX 3a4ad.

N306paXkeHne OCHOBHbIX MHOIOrpaHHUKOB W BbINOJIHEHWE
PUCYHKOB MO YC/MI0BUAM 3ajay

OsHakoMneHue ¢ Bugamun Ten BpalleHns, popMynmpoBaHme mx
onpefeneHnin n CBOUCTB.

®opMynnpoBaHMe TEOPEM O CeYeHUN Liapa NI0CKOCTbI0 1
NSIOCKOCTKW, KacaTe/lbHON K cgepe.

XapaKTepl/ICTVIKa N n3o6paxeHne Ten BpaLleHUs, nux
pa3BepTKMU,CeYEHUS.

PelleHve 3a4a4 Ha NOCTPOEHUE CEUEHWIA, BbIYNC/IEHNE [ININH,
PaCCTOAHWIA, Yrnos, Nioujajen. I'Ipoae,u,eHme A0Ka3zaTe/IbHbIX
PacCyXXAeHUi Npn peleHnn 3ajaq.

MprMeHeHWe CBOWCTB CMMMETPUU MPU pelleHnn 3adad Ha
Tena BpalweHns, KOMOUHaLMIo Ten.

N306paxkeHe OCHOBHbIX KPYI/bIX Te/l U BbIMONHEHNE PUCYHKA
HO YCNOBUIO 3aJauu

O3HaKoM/ieHMe C MOHATUAMU Nolaan 1 o6bema, akcomamm
N CBOMCTBaMMU.

PewweHne 3afia4 Ha BblYMC/EHME MJIOLWaLeN NAOCKUX uryp c
NnpUMeHeHeM COOTBETCTBYHOLWMX (hOPMY/ U (DaKTOB U3
nnaHumeTpumn. MsyyeHne Teopem 0 BblYMCNEHUN 06BEMOB
NPOCTPAHCTBEHHbIX Te/, peleHne 3ajay Ha npuMeHeHue
(hopMyn BblYMC/IEHNSA 061>e|v|0|3 N3ydeHune dopmyn ans
BblYMC/IEHUA Nowazert NOBepXHOCTEN MHOTFOrpPaHHNUKOB U Ten
BpaLLeHus.

O3HakoM/ieHne ¢ MeTOOM BblYUCNEHUS naowanm
MOBEPXHOCTM ciiepbl. PeleHre 3afay Ha BblYnCneHne
nnaowazein NOBEPXHOCTW MPOCTPAHCTBEHHbIX TeN
O3HaKoM/IeHMe C NOHATUEM BeKTopa. V3yyeHune fekapToBOWA
CUCTEMbI KOOPAMHAT B NPOCTPAHCTBE, NOCTPOEHME MO
3aflaHHbIM KOOpPAMHATaM TOYEK W NIOCKOCTEN, HAXOXAEHNe
KOOpAMHAT ToueK. HaxoxaeHne ypaBHeHU OKPYXHOCTH,
chepbl, NIOCKOCTU. BblYMCNeHME pacCTOAHUIA MexXay
TOYKaMMU.

3yyeHne CBOMCTB BEKTOPHbLIX BENUYUH, NPaBWU Pas3fioXeHuns
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBU HaX0XAeHNs
KOOpPAWHAT BEKTOpa B MPOCTPAHCTBE, NpaBui AeACTBUIA C
BEKTOpamu, 3afaHHbIMU KOOPANHATaMU.

MpuMeHeHWe TeopUN NPU peLleHnn 3afay Ha JencTBus C
BEKTOpamMu. 3yveHne cKansgpHoOro npon3sefeHns BEKTOPOB,
BEKTOPHOr0 YpaBHEHMA NPAMOM M MAOCKOCTU. MpuMeHeHune
TEOpUU MpU PELLIeHNN 3ada4 Ha [1eiCTBMA C BEKTOPaMU,
KOOPAWHATHbIV MeToA, NpUMeHeHne BEKTOPOB A1
BbIYMC/IEHNSA BE/IMYUH YI/I0B U PacCTOAHNN. O3HaKOM/eHME C
f0Ka3aTeNbCTBaMM TEOPeM CTEPEOMETPUM O B3aMMHOM
pacronoXXeHUn NPAMbIX U NIOCKOCTEN C UCNOMb30BaHWEM
BEKTOPOB



YYEBHO-METOANYECKOE N MATEPUANBHO-TEXHWYECKOE OBECMNEYEHWE MPOrPAMMDbI
YUEBHON ANCUNMANHBI «MATEMATUKA»

OcBOeHMe nporpaMMbl Y4eGHON AncUMNINHLI «MaTeMaTuKa» npeAnonaraeT Haavyune B
NpogeccrMoHanbHOM  06pa3oBaTelbHOW  OpraHu3auuMn, peanusyroLllein 06pa3oBaTe/ibHYH
nporpammy cpefHero obuiero obpasoBaHus B npefenax ocsoeHus ONMOIM CMNO Ha 6ase
OCHOBHOro 06Lero obpasoBaHus, y4ebHOro KabuHeta, B KOTOPOM MMEETCS BO3MOXHOCTb
obecneuntb obyvarolmMmcs cBOOOAHbIA AOCTYN B VIHTEpPHET BO BPEMS YUYEOHOro 3aHATUS U
nepuog BHeYy4e6HOW LesATeNIbHOCTH.

MomelyeHne KabuHeTa [O/MKHO YAOBMETBOPATL TpeboBaHWMAM CaHUTapHO-3NUAeMMO-
normyeckmx npasun n HopmaTueoB (CaHlMnH 2.4.2 Ne 178-02) 1 6bITb OCHALLEHO TUMOBbLIM
0bopyfoBaHNEM, YKa3aHHbIM B HACTOAWMX TpeboBaHMAX, B TOM YMC/e cneunanm3vpoBaHHOM
yuebHOI Mebenbto 1 cpefacTBammn 06y4veHMs, OCTaTOUYHbIMWU ANSi BbINOHEHWUSA TPEOOBaHMIA K
YPOBHIO MOATOTOBKM 06yYaroLnXcs.

B kabuHeTe [O/MKHO ObITb MY/NbTUMEAUIAHOE 060pyAOBaHMe, MNOCPEeLCTBOM KOTOPOro
y4yacTHUKKN 0bpa3oBaTe/lbHOr0 npoiecca MOryT npocMaTpuBaTh BU3YyasibHYHO WH(OpMaLMIO
no mMaTeMaTuKe, co3faBaTb NpPe3eHTaLnN, BugeoMaTepmuanbl, UHbIE OKYMEHTHI.

B coctaB y4yeOGHO-METOANYECKOrO M MaTepuasibHO-TEXHUYECKOro obecrneyeHns nporpam-
Mbl Y4e6HOW AnCUMNANHbI «MaTemaTuKa» BXOAAT:

MHOTO(YHKLUMOHaNbHBIA KOMMNIEKC NpenojasaTens;
W HarnagHble Nocobms (KOMMNeKTbl yuyebHbIX Tabnul, naakaTtos, NOPTPETOB BblAato-
LLMXCH YYEHbIX-MaTEMATUKOB W1 Ap.);
MH(OPMaLMOHHO-KOMMYHWKATUBHbIE CPEACTBa,;
9KpaHHO-3BYKOBbIE N0OCOOUS;
* KOMMNEKT TEXHUYECKOW [OKYMeHTaLMK1, B TOM YMC/e nacrnopTa Ha cpeactsa obyue-
HUA, UHCTPYKLMMN MO UX UCNOMb30BAHMIO U TEXHUKE 6e30MacHOCTH;
OM6IMOTEYHBIA (HOHA.

B 616nmoTeuHbIn POHA BXOAAT Yy4ebHUKM, yyeOHO-meTofmyeckme Komniektbl (YMK),
obecneymBaroLLe OCBOEHME YUYeOHOW AMCUUNAMHBLI «MaTeMaTuKa», PEKOMeHJ0BaHHbIe WK
[OMNYLLUEHHble A4/19 MUCMOMb30BaHUS B NPOGeCCMOHaNbHbIX 06pa3oBaTe/ibHbIX OpraHu3aumsx,
peanu3ytownx obpas3oBaTesibHY0 MporpaMMy cpefHero obuiero obpasoBaHus B npegenax
ocBoeHmst OMNOIM CMNO Ha 6a3e 0CHOBHOrO 06LEro 06pa3oBaHums.

BubnnoTteyHblii POHA MOXET OblTb AOMOSHEH 3HUMKIOMNEAMAMU, CNpPaBOYHWKAMW, Ha-
YYHOR, Hay4YHO-MONYNSPHOW 1 APYroi NUTepaTypoil Mo MaTeMaTumKe.

B npouecce 0CBOeHUS MporpaMmbl y4ebHOW AucuunnHbl «MaTemaTuKa» CTYAEHTbI
[OO/MKHBI  MONYYUTb BO3MOXHOCTb [OCTYyNa K 3/1EKTPOHHbIM Y4ebHbIM MaTepuanam no
maTeMaTuke, UMelLWmMMca B CBOGOAHOM [0CTyne B CeTU VIHTepHET (3/IEKTPOHHBIM KHUraM,
npakTuKymam, Tectam, matepuanam EIF9 un gp.).
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reomeTpusa. Anrebpa M Havana maTemMaTMyeckoro aHanusa (6a30Bblil U Yrny6/eHHbIN
ypoBHHM). 10— 11 knaccbl. — M., 2014.

ATaHacaH /1. C., byTy3os B. ®., Kagomues C. b. u gp. MaTtemaTuka: anrebpa u
Hayana mMaTemMaTM4yecKoro aHanmsa. eometpusa. FeomeTpusi (6a30BbIA U YINYONEHHbIN
ypoBHM). 10— 11 knaccel. — M., 2014.

Bawmakos M. W. MaTematuka: Y4ebHUK [ns CTyA. Y4YpeXpAeHuid cped. npod.
obpasoBaHua. — M., 2014.

Bawmakos M. N. MatemaTuka. CO60pHUK 3aday NPOQUIbHON HanpaBNEHHOCTU: Y4eb,
nocobue Ansa CTyf. yupexzaeHuin cpeg. npodg. obpasoaHusa. — M., 2014.

Bawmakos M. . Martematmka. 3afla4yHuK: y4deb, nocobue [nsi CTy[h. YYpeXaeHuin
cped. npo®. o6pasoBaHus. — M., 2014.

Bawmakos M.N. MartemaTuka. INEeKTPOHHbIA Yy4yeb.-MeTOf, KOMMJEKC ANna CTy[.
yupexaeHunin cpeg. npod. obpasoBaHus. — M., 2015.

Bawmakos M./. MatemaTtnka (6a30Bblin ypoBeHb). 10 Knacc. — M., 2014.

BawmakoB M./. MatemaTtuka (6a30Bblii ypoBeHb). 11 Knacc. — M., 2014.

Bawmakos M.. Anrebpa n Hayana aHanusa, reometpus. 10 knacc. — M., 2013.

Bawmakos M. . MaTtematnka (6a30Bblii ypoBeHb). 10 knacc. CO60pHUK 3aday: yu4eob,
nocobue. — M., 2008.

Bawmakos M. N. MaTtemaTuka (6a30Bbli1 ypoBeHb). 11 knacc. COOpPHUK 3afay: yueb,
nocobue. — M., 2012.

l'yces B.A., Tpuropbes C.I'., WMBonrbiHa C.B. MartemaTuka pgns npodeccuin  u
cneymanbHOCTEN COLMaNbHO-3KOHOMUYECKOT0 Npouasa: yY4ebHUK ANs CTY[. YUpexaeHui
cpes. npod. obpasoBaHusA. — M., 2014.

Konsarnh KO.M., TkauyeBa M.B, ®egeposa H.E. n gp. Matematuka: anrebpa u Hayana
mMaTeMaTMyeckoro aHanmsa. Anrebpa M Hayana maremaTuUyeckoro aHanmsa (6a3oBblii U
yrny6neHHblin yposHu). 10 knacc / nog peg. A.B. XmxkyeHnko. — M., 2014,

KonaruH HO.bl., TkaueBa M.B., ®epeposa H.E. n gp. MaTemaTuka: anrebpa u Havana
mMaTeMaTM4yecKkoro aHanusa. Anrebpa v Havana maremaTMyeckoro aHanusa (6a3oBbli U
yrny6neHHbiii yposHu). 11 knacc / nog ped. A.B. XXuxueHko. — M., 2014.

[na npenosasaTenei

®epepanbHbld 3aKOH 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHUM B PoccUnCKOiA
depepalmm».

Mpukas MwuHucTepcTBa 06pa3oBaHUs U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXAEHUN (hefepasibHOro rocysapcTBeHHOro o6pas3oBaTe/ibHOro crtaHfapTa CpefHero
(nonHoro) o6uiero o6pasoBaHUA».

Mpuka3 MuHncTepcTBa 06pa3oBaHMa U Haykn P® ot 29.12.2014 Ne 1645 «O BHeceHUw
n3MeHeHnin B Mpukas MuHucTepcTBa 06pasoBaHna U Hayku Poccuiickon Pepepauum ot
17.05.2012" Ne 413 «*O6  yTBepXAeHuMM  (hefepanbHOro  rocyfapCTBEHHOrO
o6pa3oBaTenbHOro ctaHgapTa cpegHero (NofHOro) obuwero o6pasoBaHma’” ».

Mucbmo [enapTaMeHTa rocyfapCTBEHHOW MOMUTUKM B cdepe MOArOTOBKM paboumx
KagpoB n AMNO MuHuctepctBa obpa3oBaHuss M Haykm P® oT 17.03.2015 Ne 06-259
«PekoMeHaaLmMm no opraHusaumy nNonyveHns cpegHero obuiero o6pasoBaHUs B npegenax
0CBOeHUA 06pa3oBaTesibHbIX MporpaMMm CpeAHero npog)ecCUoHanbHOro 06pas3oBaHMA Ha
6aze OCHOBHOro o6ulero o6pa3oBaHMA C Yy4yeTOM TpeboBaHMI  eaepanbHbIX
rocyfapcTBeHHbIX 006pa3oBaTeNbHbIX CTaHA4ApTOB W NOJlyyaeMol npodeccuun  nam
crneunanbHOCTU CpefHero npoeccnoHanbHOro 06pa3oBaHUs».



BawmakoB M. . MaTemaTunka: KH. Ans npenogasaTensi: Metog, nocoobue. — M., 2013
Bawmakos M.W., LibiraHos LLL. MeTogmyeckoe nocobue gns noarotoBkum K EF9. —
M., 2011.

VHTEpPHET-Pecypehbl

www.fcior.edu.ru (MH(hOpMaLNOHHbIE, TPEHUPOBOYHbIE U KOHTPO/IbHbIE MaTepuanbl).
www.schoolcollection.edu.rm (EgnHas Konnekumm uUu@poBbIX 06pa3oBaTe/ibHbIX
pecypcos).


http://www.fcior.edu.r

