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MOACHUTENTbHAA 3ATMNCKA
Mporpamma o06LweobpasoBaTeNbHOM Y4ebHON ancumnanHbl «MaTemaTuka: anrebpa u Havana
MaTeMaTM4eckoro aHanvsa, reomeTpusi» npefHasHayeHa AN U3y4YeHUs MaTemMaTUKu B
npodheccMoHanbHbIX 06pa3oBaTeNbHbIX OpraHu3auusx, peanu3yrowmnx 06pasoBaTeNbHYO
nporpammy cpegHero o6uiero o06pa3oBaHMs B NpefAenax OCBOEHWsS 06pa30BaTe/lbHOM
NporpamMmbl CpeiHero nNpoeccnoHanbHOro 06pasoBaHms.

CogepxxaHune nporpammbl «MatemaTtuka: anrebpa U Hayana maTremaTuMyeckoro aHaimsa,
reomMeTpums» Harpas/ieHO Ha LOCTUMXKEHUe Clefyrowmnx Lenem:

» ob6ecneyeHne CcHOPMMPOBAHHOCTU NPEACTaBMEHNIA O COLMabHbIX, KYNbTYPHbIX W
NCTOPUYECKMX (PAKTOPax CTaHOB/EHMSI MaTEMATUKM;

* obecneyeHvre CHOPMUPOBAHHOCTU JIOMMYECKOrO, anropuTMUYECKOro M maremaruye-
CKOr0 MbILUNEHNS;

* obecneyeHne CHOPMUPOBAHHOCTU YMEHWI MPUMEHATL MOMYYEHHbIE 3HaHWUS Mpu pe-
LUEHNN pa3INYHbIX 3a4ay;

» obecneyeHne cHOPMUPOBAHHOCTU MpPeACTaBNEHMIA O MaTeMaTMKe KaK 4acTu o6Lue-
4e/I0BEYECKOW Ky/bTYpbl, YHUBEPCAIbHOM A3blKe HayKW, MO3BOMIAKOLLEM OMUCHIBATHL U
13y4yaTb peasibHble MPOLECCHI U ABNEHUS.

B pabouyto nporpammy BK/IHOYEHO COAepXKaHue, HanpaBneHHOe Ha (JopMMpoBaHMe Y
CTY[IEHTOB KOMMETEHLUMA, HeOOXO4MMbIX [ANS KayeCcTBeHHOro ocBoeHus MMCC3 Ha 6ase
OCHOBHOro 06ulero 06pa3oBaHUs C MONYYEeHWMEM CpegHero o6uiero 06pasoBaHus;
nporpaMmMbl MOAFOTOBKM CMELMANCTOB CPEAHEr0 3BEHa.

OBLAA XAPAKTEPUCTUKA YYEBHOW ANCLUVMNNNHBI «MATEMATUKA:
ANTEBPA N HAUHANTA MATEMATUYECKOIO AHAJI3A; TEOMETPUA»

MatemaTka ABNSETCA (yHAAMeHTa/lbHOM 06Lle06pa3oBaTelbHOM  AUCLUMMINHOW  CO
CMIOXMBLUMMCS YCTOMUMBLIM COAepXKaHWeM U obwumn TpeboBaHUAMU K MOArOTOBKE 00Y-
YatoLLMXCS.
Mpn ocBoeHun cneunansHocTein CMO  TeXHWYEeCKoro npoduns MpogeccMoHanbHOro
obpasoBaHWa MaTemaTvka wu3y4yaetcs 06onee yray6/seHHO, Kak npouibHas yyebHas
AucumnIvHa.
ATO BbIpaXXaeTcs B cofepXXaHnn 00y4eHus, KOIMUYeCTBE YacoB, BblAeNSEMbIX Ha U3YYeHue
OTAE/bHbIX TeM Mporpammbl, F1y6uMHe WX OCBOEHUS CTyAeHTaMu, 00beMe W XapakTepe
NPaKTUYECKMX 3aHATUI, BUAAX BHeAYAUTOPHOM CaMOCTOATE/IbHON paboTbl CTYAEHTOB.
O6wue Uenn M3yyeHUs MaTeMaTUKU TPaAWLMOHHO peanmnsytoTcs B YeTblpex Harnpas-
NEeHnsIX:
1) obuiee npeacTaBneHme 06 naesax n MeTogax MaTemMaTUKMK;
2)  MHTeNNeKTyanbHOe pasBUTUE;
3) oBnafeHMe HeOOXOANMbIMU KOHKPETHLIMU 3HAHUAMU Y YMEHUAMU;
4) BocnuTaTe/lbHOe BO3AENCTBYE.
MpothmnbHas cocTaBnaoLas oTpakaeTcs B TpeboBaHUAX K NOAFOTOBKE 0OyYatoLWMXCs B
yacTu:
o 06Lei cUCTeMbl 3HaHWI: cofepKaTe/bHble NMPUMepbl UCMOMb30BaHNA MaTeMaTnye-
CKMX MAein n MeToaoB B NPOtecCHOHaNbHON AeSTENbHOCTY;

*  YMEHMWIA: pa3nnyve B ypoBHE TpeboBaHW K CNOXHOCTN NPUMEHSEMbIX arOPUTMOB;

* MPaKTMYECKOr0 WCMO0/b30BaHNSA MPUOBPETEHHbIX 3HAHWI U YMEHWIA: WHAWBUAYab-
HOro y4yeBHOro oOmnbiTa B MOCTPOEHUN MaTeMaTUYECKUX MOAENEN, BbINOHEHUU WUC-
CnefoBaTeNbCKMX NPOEKTOB.

Takum 06pa3om, peann3auus COAepPXKaHWs Y4YyeOHOW AUCLMMANHBI OPUEHTUPYET Ha



NPUOPUTETHYIO POJSIb NPOLECCYasbHbIX XapaKTePUCTUK Y4YebHOM paboTbl, 3aBUCALLMX OT
npouns npogeccMoHasibHOro 00pa3oBaHUA, MOMYYEHUS OMblTa WCNO/Ib30BaHUSA Mate-
MaTUKN B cogep)XaTeflbHbIX U NPOJPEeCCMOHaNIbHO 3HAYUMbIX CUTyauusxX MO CPaBHEHWUIO C
(hopMasibHO-yPOBHEBbLIMU Pe3Yy/IbTaTUBHLIMU XapaKTEPUCTUKaMU 06YyUeHNs.

CofepxaHue y4yebHON aMcUMNINHLI pa3paboTaHO B COOTBETCTBMM C OCHOBHbLIMWU COAEp-
KaTeNlbHbIMU IMHUAMUN 00y4YeHNs MaTemMaTuke:

o anrebpanyeckas IMHUSA, BK/IKOYalOLLaa cMCTemMaTU3aunio CBEAEHNIA O Yncnax; U3ydeHume
HOBbIX 1 0000LLEeHNE paHee M3YYeHHbIX orepalmin (Bo3BeAeHMe B CTeMNeHb, U3B/eYeHNe
KOPHS, IorapumMmnpoBaHune, CUHYC, KOCUHYC, TAHFeHC, KOTaHIeHC 1 06paTHble K HUM);
M3y4YeHNe HOBbIX BWAOB YWC/OBLIX BbIPAKEHUA W (POPMYN; COBEPLUEHCTBOBaHME
MPaKTUYEeCKMX  HaBbIKOB W BbIYWUCAUTENbHON  KYNbTypbl,  pacluMpeHve U
COBEpPLLEHCTBOBaHNE anrebpanMyeckoro annapara, CHOPMUPOBAHHOIO B OCHOBHOWA
LLKOSIE, M ero NPMMEHEHWNE K PeLLEeHNI0 MaTeMaTUYeCKNX U NPUKNagHbIX 3agad;

* TEOPETMKO-(PYHKUMOHANbHAA NIMHMSA, BK/KOYaloLas CUCTEMAaTU3auuIio U pacluvpeHue
CBEeEHNA 0 (hYHKUMAX, COBEPLUEHCTBOBaHME TpaUyecKux YMEHWI; 3HaKOMCTBO C
OCHOBHbIMU UAESMN 1 MeTOJaMW MaTeMaTUYeCcKoro aHanmsa B 06beMe, No3BONAKOLLEM
nccnefoBaTb 3NeMeHTapHble (YHKUMM W pellaTb MpOCTellne reoMeTpuyecKue,
(hm3myeckme 1 gpyrve NpuKnagHble 3agaum;

* JINHUA YypaBHEHWA W HepaBeHCTB, OCHOBaHHas Ha MOCTPOEHUU W UCCeA0BaHUN
mMaTemMaTUYeCKUX MOJeNe, nepecekarollasaca C anrebpanyeckor ”n TEOPETUKO-
(hYHKUMOHANIbHON NMHUAMUW 1 BK/THOHatoLLas pa3sBuUTNE U COBEPLLEHCTBOBAHME TEXHUKM
anrebpanyecknx npeobpasoBaHWin NS PeLleHns YypaBHEHWI, HEPaBEHCTB W CUCTEM;
(hopMupoBaHMe CNOCOBHOCTM CTPOUTbL W UCCNeLoBaTb NPOCTelnMe MaTemaTnyeckue
MOZENN Mpu peweHny MNPUKNaAHbIX 3adad, 3af4a4y W3 CMeXHbIX W creyunanbHbIX
ANCLUUNINH;

* reomeTpuyeckas NIMHUA, BKKOYalOLWas HarfisgHble NpeAcTaBneHns 0 NPOCTPaHCTBEH-
HbIX (Urypax n u3yyeHue mx CBOWCTB, (DOPMMPOBAHUE U Pa3BUTUE NPOCTPAHCTBEHHO-
ro BOOGpaXKeHUs, pasBUTHe Croco60B reoMeTpMUYeCKUX U3MePEHUA, KOOPAVUHATHOIO Y
BEKTOPHOro MeTOZO0B A/ PeLleHnst MaTemMaTUyecKuX v NpuKnagHbIX 3ajay;

e CTOXaCTMYecKas JIMHUS, OCHOBaHHas Ha pPasBUTUM  KOMOUHATOPHbLIX YMEHWA,
npeAcTaBneHniAi 0 BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX OKPYXKatoLLEero
mupa.

Pasgenbl (TeMbl), BK/HOUYEHHbIE B COfepXKaHne y4ebHON AUCLMNINHDI, ABNSKOTCA 06LMMU
ANa Bcex npodmneid NpogeccMoHanbHOro 06pa3oBaHUst M NpM BcexX 0b6bemax Yy4ebHOro
BPEMEHM He3aBMCUMO OT TOro, ABASETCA N1 yyebHasa aucumnanHa «MatemaTuka: anreépa u
Hayasia MaTemMaTUyecKoro aHaimsa, reomeTpus» 6a3oBoit UK NPOnIbLHONR.

B npvMepHbIX TemaTUYeCcKMX MnjaHax Nporpammbl Y4YeOHbIA maTepuan npeacTaBfieH B
(hopme  4yepefytOLLErocs pPa3BepTbiBAHUS OCHOBHbIX COAEpXKaTeflbHbIX JIMHUIA  (anre-
Opanyeckon, TeopeTUKO-PYHKLUWOHA/IbHON, YPaBHEHU W HEPABEHCTB, rEOMETPUYECKOMN,
CTOXaCTUYECKOI), YTO MO3BOMAET FMOKO MCNONb30BaTb UX PaCrofioXeHWe W B3anMOCBA3b,
COCTaBMIATb Pabounin KaneHAapHbIA NnaH, Mo-pasHoOMYy 4epefdyst Yy4yebHble TeMbl (rnasbl
y4ebHMKa), y4YnTbiBas Npoguab nNpodeccroHanbHOro obpasoBaHus, crneyuduKy ocBaviBae-
moin npodeccun CMNO unu cneymansHoctn CIO, rnybuHy u3ydeHUs maTtepuana, YpPOBEHb
NOArOTOBKMW CTYZEHTOB MO MpeameTy.

Mpepnaraemble B MPUMEPHbIX TeMaTUUYEeCKMX MNiaHax pasHble 06beMbl Y4eOHOro BpemMeHU
Ha U3y4yeHne OAHOW W TON e TeMbl PEKOMeHAYeTCA MCNO/b30BaTb A/ BbIMNOSHEHNA pas3-
NNYHBIX Y4ebHbIX 3afaHnin. TeM cambiM pas3nnyums B Tpe6oBaHWUAX K pesynbTatam 00yyeHus
NPOSIBATCA B YPOBHE HABbIKOB MO PELUEeHUIO 33ay 1 OrbITe CaMOCTOSATE/IbHON paboTbl.

N3yuyeHne 06LLe06pa3oBaTelbHOM YYeOHON AucuMnanHbl «MaTemaTuka: anrebpa wu
Havyasna MaTemaTU4yecKoro aHaamsa, reoMeTpus» 3aBepLuaeTcs NogBefeHWeM UTOrOB B popme
JK3aMeHa B pamMKax MNPOMEXYTOYHON aTTecTauum CTYAEeHTOB B MpPOLEecce OCBOEHMS
ocHoBHoM MIMCC3 ¢ nonyyeHnem cpeaHero o6ulero obpasoBaHus.



B pasgene nporpammbl «Cofep)KaHne y4eGHOM AMCUMUNAMHBI» KYPCUBOM BblfeNleH Ma-
Tepuan, KOTOPbIA NpU M3yYeHUN MaTeMaTuKM 6a30BOA Y4eBHON AMCUMNANHBLI, KOHTPO/O
He NOA/IEXMNT.

MECTO YYEBHOWN ANCUUIM/IIHBI B YYEBHOM MNAHE

YuebHasa gucumninHa ABIseTcs YacTblo 00s3aTeNbHOM NpeaMeTHON 061acTu

«MaTematunka n nHgpopmaTnka» PEOC cpegHero obuwero obpasosaHuns, OY .03
«MaTematuka: anrebpa 1 Havyana MaTeMaTUYeCKOro aHanmsa, reoMeTpusa» U3yyaeTcs B
o6uieobpa3oBaTe/IbHOM YYeOHOM LIMKNE.

PE3Y/IbTATbl OCBOEHWA YUYEEHOW ANCLIAMINHBI

OcBOeHME cofiepXXaHna y4ebHoM aucumnnanHel «MaTemaTnka» obecneymBaeT AOCTMXKe-
HVe CTyAeHTaMWn CnefyoLLMX pe3ynbTaT0B:

NMNYHOCT HbIX:

ChOpMMPOBaAHHOCTb MPEeACTaBNEHWIA O MaTeMaTWKe KaK YHUBEpPCasbHOM S3blKe
HayKun, CpefcTBe MOAENMPOBaHUA SBNEHWUA M NPOLECCOB, MAesX WM MeTodax Mma-
TeMaTUKu;

MOHVMaHMe 3HAa4YMMOCTM MaTeMaTWKM [1S Hay4YHO-TEXHWYECKOro nporpecca,
C(hOPMMPOBAHHOCTb OTHOLUEHUA K MaTeMaTuKe KakK K 4acTu 06LyeyenoBeYecKom
KyNbTypbl 4epe3 3HAaKOMCTBO C WCTOpPWEN pasBUTUA MaTeMaTWKKU, 3BOJOLMEN
mMaTemMaTUUeCKNX UAEN;

pasBUTE NOrMYECKOro MbILWIEHNS, NPOCTPAHCTBEHHOIO BOOOPaXKEHWUSA, anroput-
MWUYECKON KynbTypbl, KPUTUYHOCTM MbILWIEHNS Ha YPOBHe, He06XO0AMMOM Ans
Oyayuieii nNpoeccnMoHanbHOW AesTeNbHOCTW, AN NPOAO/IHKEHMS 06pa3oBaHMs K
camMo06pa3oBaHms;

OBfaZieHne MaTeMaTUYeCKUMU 3HaHUAMU W YMEHUSIMW, HeobXoauMbIMU B MO-
BCEHEBHOW XXWN3HWN, A/19 OCBOEHWNS CMEXHbIX €CTECTBEHHO-HaY4YHbIX AUCLUMNINH U
ANCUMMANH NPOMECCMOHaNbHOIO UMKNa, ANS MnoflydyeHus obpa3oBaHusi B 06nacTsXx,
He TpebyoWmX yrny61eHHON MaTeMaTUYECKO NOArOTOBKY;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMIO, B TOM 4MC/e caMo06pa30BaHMio, Ha
NPOTSHKEHUN BCEM XKU3HW; CO3HATE/lbHOE OTHOLWUEHWE K HEeNpepbiBHOMY 06-
Pa30BaHMIO KaK YC/OBUK YCMELHON MpodecCMOHanbHOM N 0O6LLECTBEHHON [aes-
TeNbHOCTY;

FOTOBHOCTb W CMNOCOBGHOCTb K CamMOCTOATE/IbHOW TBOPYECKON U OTBETCTBEHHOM
AeATeNbHOCTH;

rOTOBHOCTb K KO/JIEKTMBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMK B 06pa-
30BaTe/IbHOMN, OOLLECTBEHHO MOME3HOM, YYeOHO-UCCNe0BaTENbCKOM, NPOEKTHOW U
APYTUX BUAax AesTeNbHOCTH;

OTHOLUEHNe K MpoecCMOHaNbHOM [AeATeNbHOCTU KakK BO3MOXHOCTW Yy4yacTus B
PELUEHMN  JINYHBbIX, OOLLECTBEHHbIX, TOCYAapCTBEHHbIX, 0OLLeHaLNOHaIbHbIX
npob6newm;

MeTanpeamMmeTHbIX:
YMeHME CaMOCTOSITENIbHO OMpefeNaTh Lenn AesTeNbHOCTM U COCTaBNATb M/aHbl
[eATeNbHOCTW; CaMOCTOSTENIbHO OCYLIECTBASATb, KOHTPONMPOBATb M KOPPEKTU-
poBaTb [eATeNbHOCTb; WCMO/Mb30BaTh BCE BO3MOXHblE PECYPChbl ANl AOCTUKEHUS
MOCTABNEHHbIX LieNeli U peanu3alnn nnaHoB AeSTENbHOCTW; BbiOMPaTh YCMellHble
CTPaTeruy B pasnmMyHbIX CUTYaLMUsX;

YMeHMe MPOAYKTUBHO 06LLIATbCA U B3aMMO[eiiCTBOBAaTb B MPOLECCE COBMECTHON
AeSTeNbHOCTW, YUYMUTbIBATb MO3ULMM APYTMX YYACTHWKOB AEATENbHOCTU, 3ddek-



TUBHO pa3peLlaTb KOHMINKTbI;

BNafeHne HaBblKaMU MO3HaBaTENbHOW, Y4Ye6HO-UCCNeA0BaTENbCKON U MPOEKTHOM
AesTeNbHOCTY, HaBblKaMU paspelleHns npo6nem; crnoco6HOCTb M FOTOBHOCTb K
CaMoCTOSATE/IbHOMY MOWCKY METO/AO0B PELUeHUs MPaKTUUYECKMX 3aaad, NPUMEHEHUHO
Pa3NNYHbIX METOOB MO3HAHUS;

FOTOBHOCTb M CMOCOGHOCTb K CaMOCTOSATE/bHOW MHKOPMALIMOHHO-NO3HABATE bHOM
OeSTeNbHOCTW, BK/OYAs YMEHVWE OPMEHTUPOBATLCA B Pa3/INUHBLIX UCTOUYHMKAX
MH(OPMaLMK, KPUTMYECKM OLEHMBAaTb W WMHTEPNPETMPOBaTb WH(OpMaLWMto, Mo-
ny4yaemyto 13 pasNYHbIX UCTOYHMKOB;

BNafieHNe A3bIKOBbIMW CPEACTBAMMU: YMEHME SCHO, NOrMYHO M TOYHO M3NaraTb CBOD
TOUKY 3pPEHUs, UCMOMb30BaTh afleKBaTHbIe A3bIKOBbIE CPEACTBa;

BNafieHNe HaBblKamMW MO3HABATENIbHON PEeqIeKCMU KaK O0CO3HaHWUs COBEepLLAeMbIX
OENCTBUIA 1 MbICIUTENbHBIX MPOLECCOB, WX PE3yNbTaTOB W OCHOBaHWiA, rpaHuL
CBOEr0 3HAHUS W He3HaHWs, HOBbIX MO3HaBaTE/bHbIX 3afay W CPeAcTB ANS WX
AOCTUXKEHUS;

LLleNeyCTPEMNIEHHOCTb B MOWCKAX W MPUHATUM pPelleHnid, coo6pasuTeNnbHOCTb W
VHTYWUWS,, PasBUTOCTb MNPOCTPAHCTBEHHbIX MpeACcTaBNeHMA; CNOCOGHOCTL BOC-
MPUHUMATb KPacoTy ¥ FapMOHUIO MUPA;

*NpeAMeT HbIX:

ChopMMPOBaHHOCTL MPEACTaB/EHMIA O MaTEMATMKE KaK YaCTU MUPOBOI KyNbTypbl 1
MecTe MaTemaTWK/W B COBPEMEHHOW LMBUAM3aLMKM, CMocob6ax OMMCaHWUs SBNEHWUI
peasibHOro Mypa Ha MaTeMaTUY4eCKOM SI3bIKE;

ChOpMMPOBaAHHOCTb NPEACTaBMEHNI O MAaTEMATUUYECKUX MOHATUAX KaK BaXKHEMLLIUX
mMaTemaTMyeCcKnMX MOAEeNsx, No3BOMAIOLWMX OMMCLIBATb M M3yYaTb pasHble MPOLECChl
W ABMEHWSA;  MOHMMaHWEe  BO3MOXHOCTM  aKCMOMATWYEeCKOro  MOCTPOEHWUS
mMaTeMaTuyecKnx TeOpUii;

BfajeHve MeTofaMu [0Ka3aTeNbCTB M aifOPUTMOB PELUEHNS, YMEeHWe UX npume-
HATb, NPOBOANTbL AOKa3aTe/lbHble PACCYXKAEHMWS B XOfe peLleHns 3adad;

BMafieHMe CTaHAAPTHLIMU NPUEMaMU PELLIEHUS PaLMOHaNbHbIX U MpPaLMOHa/IbHbIX,
noKasaTe/lbHbIX, CTENEeHHbIX, TPUrOHOMETPUYECKMUX YPaBHEHWUI W HEpPaBeHCTB, WX
CUCTEM; MCMOJIb30BaHME FOTOBbLIX KOMMbIOTEPHbLIX MPOrpaMM, B TOM Yucie 4na no-
MCKa NYTU PELUEHNS N UANKOCTPaLUN peLleHNs YPaBHEHWIA 1 HEPABEHCTB;
C(hOPMMPOBAHHOCTb MPeACTaBNeHNIA 06 OCHOBHbIX MOHATUSAX MaTemaTuyecKoro
aHa/i3a MU UX CBOMCTBAX, BNafieHMe YMEHWEM XapakKTepusoBaTb NOBefeHWEe (PYHK-
UWIA, MCMOMb30BaHME MOMYYEHHbIX 3HAHWIA AN ONWCAHUA N aHann3a peasibHbIX
3aBMCMMOCTEN;

BflafjeHne OCHOBHbIMW MOHATUAMU O MIOCKUX U MPOCTPAHCTBEHHbLIX FeoMeTpuye-
CKUX (hurypax, X OCHOBHbIX CBOMCTBax; CHOPMUPOBAHHOCTb YMEHUSA pacrno3HaBaTb
reoMeTpuyeckre Urypbl Ha YepTexkax, MOAeNAX WU B peaibHOM MUpe; NPUMEHEHUe
M3YUYEHHbIX CBOWCTB FEOMETPUYECKMX uryp ©  GopMyn And  pelleHus
reoMeTpUYeCcKmX 3a4ad v 3agay C NPaKTUUYECKUM COLEepPXKaHMEM;

ChopMMPOBaHHOCTb NPEACTaBNEHUIA O MNpoLeccax U SABNEHUAX, UMEHLMX Bepo-
ATHOCTHbIA XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peabHOM MUpE,
OCHOBHbIX MOHATUAX 3M1EMEHTAPHOM TEOPUN BEPOSITHOCTEN; YMEHWI HaxoauTb W
OLEeHMBaTb BEPOSTHOCTM HACTYMN/IEHUS COObITUIA B MNPOCTEMLINX MNPAKTUUYECKUX
CUTYaUMAaX N OCHOBHbIE XapaKTePUCTUKM CNyYaliHbIX BEIMYMH;

BlafieHNe HaBblkaMW MCMOMb30BaHNA FOTOBbIX KOMMbIOTEPHbIX NpOrpamm npwu
peLIeHnI 3aaay.

COAEPXAHWE YUEBHOW ANCLWUMNNHBI
BeepgeHune

MartemaTuka B Hayke, TEXHWUKE, 3KOHOMWKE, WMH(OPMaLMOHHbIX TEXHOMOIUAX W Npak-
TUYeCKOW AesTenbHOCTU. Llenn u 3agaun u3yyeHns mMaTeMaTWKK NPU OCBOEHMM Npodeccuit



CMNO u cneymansHocTel CIMO.

AJTTEBPA

PasBuTune NOHATUSA O yncne

Llenble 1 pauunoHanbHble yncna. [eiAcTBuTenbHble uncna. MpubanM>KeHHbIE BbIYMUCIEHMS.
KomnnekcHble uncna.

KopHu, cTenexn v norapugmsi

KopHu n cteneHn. KopHW HaTypasibHOM CTeMeHn U3 ymucnia u ux cBoicTBa. CTeneHu C
pauMoHa/IbHbIMMW MOKa3aTeNnsiMu, Ux cBolicTBa. CTeneHn C AeNCTBUTENbHLIMK NOKa3aTeNsMu.
CBolicTBa CTENEHN C AECTBUTENbHLIM MOKa3aTeNeM.

Norapugm. Norapugm umncna. OCHOBHOE NOrapuMmMYecKoe TOXAECTBO. [lecaTuyHbIe K
HaTypa/ibHble norapumbl. [MpaBuna AencTBuin ¢ norapumamun. [lepexos K HOBOMY
OCHOBaHMIO.

Mpeobpa3oBaHue anredbpanyecknx BbipakeHWA. [MpeobpasoBaHMe pauMOHaNIbHBIX, WUp-
pauMoHa/IbHbIX CTEMEHHbIX, NOKa3aTe/IbHbIX N NOFapUIMUYECKNX BbIPKEHNIA.

OCHOBbI TPUTOHOMETPUW
OCHOBHble NOHATUS

PafnaHHas Mepa yrna. BpauyatensHoe gsuxeHne. CUHYC, KOCUHYC, TAHTEHC U KOTaHIeHC
uncna.
OCHOBHble TPUrOHOMETPUYECKUE TOXKAECTBA

®opmynbl npuBefeHUs. DOpPMY/bl CNOXeHUA. DopMynbl yABOeHUA PopmMy/bl MNono-
BWHHOrO yrna.

MpeobpasoBaHUa NPOCTENLLNX TPUTOHOMETPUYECKNX BblPaXKEHWUIA

Mpeobpa3oBaHMe CyMMbl TPUIOHOMETPUYECKUX (DYHKLMIA B NPOM3BeAeHMEe U Npou3Bese-
HUS B CyMMY. Bblpa>KeHue TPUrOHOMETPUYECKMX (PYHKLUMIA 4Yepe3 TaHreHc MoNOBUHHOMO
aprymeHTa.

TpuroHomeTpuyeckme ypaBHeHUs N HepaBeHCTBa

MpocTeliwne TPUTOHOMETPUYECKME YpaBHeHWs. [lpocTelne TPUTOHOMETpPUYECKME
HepaBeHCTBa.

O6paTHble TPUrOHOMETPUYECKME (YHKLUUN. APKCUHYC, apKKOCUHYC, apKTaHreHC.

OYHKLNN, X CBOVICTBA 1 rPADUKMN

®yHKUMK. O6nacTb onpeaeneHnss N MHOXECTBO 3HAYeHWI; rpamk (PyHKUMK, NocTpoe-
HWe rpauKoB (hYHKUMI, 3afjaHHbIX pa3IMYyHbIMK Crocobamm.

CsoictBa (PyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHWYeHHOCTb, Mepuo-
ANYHOCTb. TPOMEXYTKM BO3pacTaHUs M yoblBaHUSA, HAMOO/bLLEE U HAUMEHbLUee 3HavyeHus,
TOYKM 3KCTpeMyma. [paduuyeckasd uHTepnpetaums. Mpumepbl (YHKLMOHAIbHBLIX 3aBUCK-
MOCTEI B peasibHbIX Mpoueccax 1 ABNeHUAX. ApUPMeTUYeCKMe onepaumn Hag (yHKLUAMU.
CnoxkHast hyHKUMA (KoMno3nums). MoHATME 0 HENPEPLIBHOCTW (DYHKLMN.

O6paTHble (yHKLMN.

Ob6nacTb onpefeneHns n 06nacTb 3Ha4YeHU 0bpaTHON PyHKUMK. padmk obpaTHONM

hyHKLMN.
CTeneHHble, NokKasaTe/ibHble, norapuPmMuyeckre N TPUrOHOMETPUYECKNE PYHKLUN.



Ob6paTtHble TPUrOHOMETPUYECKNE PYHKL MM
OnpepgeneHns yHKLUWIA, UX CBOMCTBA U rpatinKu.
MpeobpasoBaHus rpadukos. lMapannencHblid NepeHoc, CUMMETPUS OTHOCUTESIbHO OCel
KOOpPAMHAT U CUMMETPUS OTHOCUTE/IbHO Hayana KOOpAWHAT, CUMMETPUS OTHOCUTENIbHO
NPAMOM Y= X, PaCTSXKEHUE U CXKaTue BAOMb OCEN KOOPAMHAT.

HAYANTA MATEMATUNYECKOIO AHAJIN3A

MocnepoBatenibHOCTU. Cnocobbl 3afaHna M CBOWCTBA YMC/OBLIX MOC/eA0BaTe/IbHOCTEN.
MoHaTWe o npefene nocnegosaTenbHocTU. CyllecTBOBaHWe npefena MOHOTOHHOM
OrpaHuyYeHHoOW nocnegoBaTenbHOCTU. CyMMUpOBaHWe MOCef0BaTeNbHOCTEN. BeCKOHeYHO
ybbIBalOLLaA reOMeTpUYECcKas NpPorpeccus 1 ee Cymma.

MpounssogHas. MoHATME O NPOU3BOLHOW (DYHKUMMW, €e TeOMEeTPUYECKUA U PU3NYECKWiA
CMbIC/l. YpaBHEHWe KacaTeNnbHOM K rpaduky yHKUUW. pOU3BOAHbIE CYMMbl, PasHOCTMH,
npou3BefeHuns, YacTHble. [pon3BOAHbIE OCHOBHbIX 3/1eMEHTAPHbIX (YHKUWUA. MprMeHeHne
NPOV3BOAHON K WCCNeAOBaHUIO (YHKUMA W MNOCTPOEHWMO rpadukoB. [Mpon3BOAHbIE
06paTHON (PYHKLUUN 1 KOMMO3ULNN (DYHKLMN.

MpyMepbl  UCMONb30BaHUA MPOU3BOAHON AN HAaXOXAEHUA HaWNyudllero pelleHus B
npuKnagHblX 3agadvax. BTopas npov3BOfLHas, ee reoMeTPpUYecKUin U (U3NYECKUIA CMbICH.
HaxoxpaeHne CKopocTu Ans npouecca, 3a4aHHOro opmysioin n rpagmkom.

MepBoobpasHas 1 uMHTerpan. MNprvMeHeHWe ONpPeaeNeHHOro MHTerpana A/1g HaxoXaeHus
NoWaan KpuBONUHeWHOW Tpaneuun. dopmyna HbloToHa—/lebHuua. Mpumepbl npu-
MEHEeHWs HTerpana B )n3nKe 1 reoMeTpum.

YPABHEHWA N HEPABEHCTBA

YpaBHeHUs U CUCTEMbl YpaBHEHMWI. PauunoHanbHble, nppaunoHaibHble, NokasaTe/ibHble U
TPUTOHOMETPUYECKME YPABHEHUS U CUCTEMBI.

PaBHOCW/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble NpUeMbl UX pelleHns (Pa3NoXXeHMe Ha MHOXWUTeNW, BBEAEHUE HOBbIX HEU3-
BECTHbIX, NOACTaHOBKa, rpagMyecKunii MeTos).

HepaBeHcTBa. PauuoHasbHble, MppauuoHasibHble, MOKa3aTe/lbHble W TPUrOHOMETPu-

HeHepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELLEHUS.

cnonb3oBaHne CBOMCTB M rpatikoB (OYHKLMIA NPU PeLLleHNN YPaBHEHWIA U HEPABEHCTB.
MeTof WHTepBasioB. V300paeHMe Ha KOOPAMHATHOM MIOCKOCTU MHOXECTBA pPeLLeHWI
YPaBHEHWI 1 HEPABEHCTB C ABYMS NMEPEMEHHBLIMIN U UX CUCTEM.

MNMpuknagHble 3agaym

[NpmeHeHne mMaTemMaTUYeCKUX MeTOLOB A1 pelleHus cofepykaTefbHbIX 3afjay U3 pas-
NNYHbBIX 06/1aCTEN HAYKM N MPaKTUKN.

WHTepnpeTauma pesynbTarta, yUeT peasibHbIX OrpaHUYeHMNiA.

KOMBUHATOPUKA, CTATUCTUKA I TEOPUA BEPOATHOCTEW

AnemeHTbl KOMOUHATOPUKM
| CHOBHble NMOHATUA KOMOMHATOPWMKW. 3afayn Ha NOACYET yucna pasMeLLeHuid, nepecTa-
H:30K. COYeTaHMil. PelleHne 3agay Ha nepe6op BapuaHToB. Popmyna 6uHoma HbloToHa.
CseHeTBa GBUHOMMHAMBHBLIX KO3WMULMNEHTOB. TpeyrosbHuK MNackans.

3NEeMEeHTbI TEOPUU BEPOATHOCTEN

Co06bITNe, BEPOSITHOCTb COOBLITUSA, CMOXEHUE N YMHOXEHWe BeposiTHOCTeW. oHsTue o
He3aBMCMMOCTM COObITWIA. [ANCKpeTHas cnydyaiiHas BeNMYMHa, 3aKOH ee pacnpeaencHus.



UncnoBble XapakTepuUCTUKW [AUCKPeTHON cnyyaiiHO BennuuHbl. [MOHSTUE O 3aKOHe
60NbLUNX yncen.

ANeMeHTbl MaTeMaTUYeCKOM CTaTUCTUKN

MpeacTaBneHve faHHbIX (Tabnuubl, gnarpammel, rpagmkn), reHepanbHas COBOKYMHOCTb,
BblIOOpKa, CpefHee apumeTuyecKoe, MefmaHa.lloHATME O 3ajadvax MaTemaTWU4ecKoW
CTaTUCTUKMN.

PelleHe npakTWYecKux 3afay ¢ NpUMeHeHNeM BEPOATHOCTHbLIX METO/OB.

TEOMETPUA

MpsMble 1 NNOCKOCTW B NPOCTPAHCTBE

B3avMHOe pacnonoxeHue ABYX NPsSMbIX B MPOCTpaHCTBe. [lapannensHocTb NPSMOW U
“[00CkocTn. [MapannensHoCcTb NAOCKOCTe. [epneHAnKYNApHOCTb MPSAMOA U NIOCKOCTW.
. .EPNEHANKYNIAP W HaK/MNOHHaA. YTON MeXAy MPAMOM W MIOCKOCTb. [lBYrpaHHbI yron.
Yron mexay niockoctamu. MepneHgnKynspHOCTb ABYX NJIOCKOCTEN.

CeomeTpuyeckne npeobpasoBaHWUs NPOCTPAHCTBA: MapassiesibHblii NepeHoc, CUMMETPUS
FTHOCHTE/IbHO MJIOCKOCTMU.

MapannenbHoe nNpPoekTMpoBaHWe. lnowans OpTOroHanbHOW npoekuun. K3obpaxkeHue
[ [ :CTPAHCTBEHHbIX (OUryp.

MHororpaHHuKnm

BepLlumnHbl, pebpa, rpaHn MHOrorpaHHvuka. PassepTka. MHororpaHHble yribl. Bbinykible
EYOrorpaHHuku. Teopema dinepa.

Mpusma. Tllpamaa w HaknoHHad npu3sma. [lpaBunbHaa npusma. [lapannenenunes.
B; : NMupamnga. MNMpaBunbHaa nupammia. Y cevyeHHasd nupamuga. TeTpasap.

CummeTpun B Kybe, B Napannenenunese, B npusme n nupammze.

CeyeHus Kyba, Npu3Mbl ¥ NMpaMugbl.

MpeacraBneHe 0 NpaBWIbHBIX MHOrOorpaHHMKax (Tetpasgpe, Kybe, OKTasgpe, Aofe-
K/34pe 1 nkocasgpe).

Tena v NOBEPXHOCTU BpaLLeHns

LINIMHAP 1 KOHYC. YCe4eHHbIn KoHyc. OCHOBaHMWe, BbICOTa, GOKOBasi MOBEPXHOCTb, 06-
N pa3BepTka. OCeBble CEUYEHNS U CEUYEHUS!, Napane/ibHble OCHOBAHMIO.
Irr v cihepa, UX cedeHns. KacaTenbHas NN0CKOCTb K chepe.

ViamepeHnsa B reomeTpum

| 6beM 1 ero usmepeHue. VHTerpanbHas gopmyna o6bema.

dopmynbl 06bemMa Kyba, NPSAMOYronbHOro napannenenuneda, NPU3Mbl, LMAUHAPA.
dopmynbl 06beEMa NMpaMuibl U KoHyca. PopMynbl NaoWaay MOBEPXHOCTEN UuAMHApa u
S:Hy;r O:rmynbl 06bema Liapa v nnowaan cgepsb.

Mope sHe Ten. OTHOLWeHMA Nnowaaeli NoOBepXHOCTeNn N 06bEMOB MOA0OHBIX Ten.

KoopanHaTtbl 1 BEKTOPLI

MpaMoyronbHasa (gekapToBa) cucTemMa KOOpPAMHAT B NPOCTpaHcTBe. dopmyna paccTosHUA
N -T; ABYMS TOUKaMW. YpaBHeHUS cepbl, NIOCKOCTU U NPSAMOIA.

Bektopbl. Mopaynb BekTOpa. PaBeHCTBO BeKTOpPOB. C/I0OXKEeHMEe BEeKTOPOB. YMHOXeHue
3eKT: T Ha Yncno. Pas3foxeHne BeKTopa Mo HanpasfeHUAM. YTON MeXAy ABYMS BEKTOPaMU.
Mp:exnHsa BeKTOpa Ha ocb. KoopanHatbl BekTopa. CKanfpHoe npov3BefeHne BEKTOPOB.



cnonb3oBaHve KOOpAWHAT 1 BEKTOPOB MPW PELLEHWU MaTeMaTUYeCKMX U NPUKNaaHbIX
3apaul.

Nnsa BHeayAMTOPHbIX 3aHATWUIA CTyfeHTaM Hapsigy C pelleHneM 3a4ad W BbIMOSTHEHMS
NPaKTUYECKNX 3afaHNA MOXHO NPeAsIoKUTL TEMbl UCCNEA0BATENIbCKMX U petepaTUBHbIX
paboT. B KOTOPbIX BMECTO Cepuil OTAE/bHbIX MENKMX 3afday W YNpaKHEeHU npefnararoTcs

NeTHble 3afaHus, Tpebylowme ANUTENbHON paboTbl B paMKaxX OAHON MaTeMaTuyecKow
cuTyauun. 3T Tembl MOTYT 6biTb KaK MHAMBUAYASIbHLIMU 33faHUAMU, TaK W rpynnoBbIMu
T C/N C3BMECTHOI0 BbIMO/IHEHUS UCCNef0BaHUS.

MpuMepHble TeMbl pediepaToB (4OKNAA0B), UCCNeA0BATENbCKIUX NPOEKTOB

HenpepbiBHbIEe Apo6K.

MprMeHeHNe CNOXHbIX NMPOLEHTOB B 3KOHOMUYECKUX pacyeTax.
MapannensHoe NPOEKTUPOBaHME.

CpefHue 3Ha4YeHNs 1 X NPUMEHEHME B CTAaTUCTUKE.,
BekTOpHOe 3afaHne NpsiMbIX M NJIOCKOCTEN B NPOCTPaHCTBE.
CnoxxeHne rapMOHNYECKUX KONIebaHWIA.

I"pathmyeckoe pelLeHne ypaBHeHU 1 HEPaBEHCTB.
MpaBWbHbIE M NOYNPaBU/IbHbIE MHOTOrPaHHNKMN.
KoHuuyeckme ceyeHust 1 UX NPUMEHEHME B TEXHMKE.
MoHATHe anddepeHLmMana n ero NPUNOXKEHNS.

CxeMbl MOBTOPHbIX UCMNbITAHNA BepHynn.

>ccnefioBaHMe YpaBHEHWUI U HEPABEHCTB C MapameTpoM.



TemaTuyecKuii nnaH

Mpn peanu3aumy copepXxaHns 06Le06pa3oBaTesibHON yUYebHOW AucCUMNINHBI «MaTtema-
TMKa: anrebpa M Havana MaTemMaTUYecKoro aHanv3a, reomeTpus» B Mpefenax OCBOEHMA
MMNCC3 Ha 6a3e OCHOBHOrO 06LWero o6pa3oBaHMA C MONYYEHWEM CPeAHero o6uero
: TpasoBaHusA. MakcuManbHas yyebHas Harpyska o06yyatoLmMxca cocTaBNseT:

351 yac. V3 HMX ayauTopHas (o6si3aTenbHas) Harpyska obydaroumxcs — 234 vaca;
BHeayAMTOpHas camocTosATe/lbHas paboTa cTyaeHToB — 117 4acos.

TEMATUYECKU NNAH

Bun yyebHoi paboThbl KonnuyectBo yacos
Mpothnnn npoheccnoHanbHOro
ob6pas3oBaHus
TexXHUYecKuni

AnfinTepHble 3aHATUA. CofepxxaHue
P Aep CneuwnansHocTu CIr1O

00yyeHus
BeepneHue 2
Pa3BuTue NOHATUA O yucne 10
KerHu, cteneHn v norapmmel 28
MpAMble 1 NIOCKOCTM B MPOCTPaHCTBE 20
KombuHatopuka 12
K: erfgHHaTbl 1 BEKTOPbI 16
CUCHOBbI TPUTOHOMETPUN 31
OYHXAUH 1 rpaukmn 18
MH:r:TTaHHHKN 1 KPYT/ble Tena 26
HBucAB MaTeMaTMyeckoro aHanmsa 24
VHTerpan v ero npumeHeHue 15
BreuyeHTs TEOpUM BEPOATHOCTEN U 1
d&rieyaru YeCKOM CTaTUCTUKM
. Te3 He:-U1 1 HepaBeHCTBa 20
N1oro 234
BHeayauTopHas camocTosATeNnbHas paboTa
J1 T~:T:BHe BbICTYMN/IEHNI NO 3aflaHHbIM
~e -+ [CKNafoB. pegepaTos, 3cce,
WHAMBWL,;, a/IbHOTO NPOEKTa ¢ 117
1mcaoab30BaHMEM WUH(OPMALNOHHBLIX TEXHO-
MOOKA 1 ap.

lMpomMexxyTouHas aTTecTaums B hopMe aK3aMeHa
Bcero 351



Tema 1

Tema3
31

~NE

3j6

3J

Mi 7

3-9
3.10
3.1.

Tema 4

HanmeHoBaHuWe pa3gena, TeMbl Makcum
a/ibHas
yuebHas
Harpyska
CTy[eHTa

BBegeHune 2
MartemaTuka B Hayke, TEXHUKE,
3KOHOMUKe.MartemaTuka B

NH(OPMALMOHHbIX TEXHOMOIMAX U
NPaKTUYeCKOW AedATeNlbHOCTH

Pa3BuTVE NOHATUA O YnCne 16
Llenble uncna

PaumoHanbHble Yyncna

[JelicTBUTENbHbIE YMCna

Mpr6AMKEHHBIE BbIYMCNIEHUS.
VppaLmoHanbHble ymcna

KomniekcHble uncna

KopHwu, cTeneHn, norapngmb| 48
Ap1METUYECKNIA KOPEHb
HaTypa/IbHOW CTeneHu

CreneHb C paunoHanbHbIM
rokasaresiem

CTeneHb C AeNCTBUTENbHbIM
rokasaresiem

VppaunoHasbHble ypaBHeHUs
1VppaumoHanbHble HepaBeHCTBa
PeLueHWe rnokasaTe/lbHbIX YpaBHEHUI
Moka3aTenbHble HepaBeHCTBa
Cuctembl NMoKasaTeslbHbIX YpaBHEHNIA
N HEPaBEHCTB

Norapugmbl. [ecatnyHble 1

HaTy pa/ibHble NIorapupmbl

CsolicTBa lorapnpmos
MpeobpasoBaHme NOrapuhMUYECKNX
BbIPaXKeHWI

Norapugpmunyeckme ypaBHeHuWs
JlorapugpmMmnyeckre HepaBeHCTBa
PeLueHve norapupmMmyeckmx
YPaBHEHWIA N HEPaBEHCTB

MNpAMble 1 NIOCKOCTUN U B 26
NMPOCTPaHCTBe

MpeameT ctepeomeTpumn. OCHOBHbIE
NOHATUA U akcuombl (IMpadmyeckoe
n306paXkeHNe ONpeaeneHnin 1 Teopem)
B3avmHoe pacnonoxeHune aAByx
NMPSAMbIX B NPOCTPAHCTBE.
CkpeLymBaroLimecs npsmble. Yron

Konunuec

ayanTop

4acoB

20

TBO

HbIX

NN DN DN

28

N

N DN DNDDN

N DN DD ND DN

CamocTonTe
NbHas
yuebHas
Harpyska
CTYA€eHTa

N



Tet 5

Teto 6
£1

62

64

43
66

61
Terw 7
7.1

MeXay ABYMSA NPAMbIMU.
MapannensHOCTb NPSMON 1
nnockocTu. MNMapannensHoCcTb
NIOCKOCTEN.

MeprneHANKYNAPHOCTb NPSMON 1
MN/IOCKOCTU

MepneHAMKYNAP U HAKNOHHAA. YToN
MeXay NpsiMOi 1 MIOCKOCTbHO
[ByrpaHHbIi Yron. Yron mexay
NNOCKOCTAMM. [epneHANKYNSPHOCTb
[BYX N/IOCKOCTEMN.

"eomeTpuryecKkme npeobpasoBaHns B
MPOCTPaHCTBE.

O606L1eHre MaTepuana

3auér

KombnHaTopuka 18
OCHOBHbIe NMOHATWS KOMOMHATOPUKM
3afayun Ha noAcyéT yncna
pasMeLLeHNiA, NepecTaHOBOK,
COYETaHIA.

PelleHMe 3afa4 Ha BbI6GOp BapuaHTa.
dopmyna 6uHoMa HbtoToHa.
CsoiicTBa GMHOMMANBHBIX
KO3(h(PMLMEHTOB

TpeyronbHUK lMackans

KoopanHaTbl 1 BEKTOPbI 24

MpamoyronbHan (4eKapToBa) cucTema

KoopAnHat

dopmyna BbIMUCNEHNSA PacCTOAHNA

MeXay ABYMSA TOYKaMu

['paBHEeHUs chepbl, NIOCKOCTU U

npsMoin

BekTopbl. Moaynb BekTOpa

PaBeHCcTBO BeKTOpOB. CnoxeHue

3eKTOpOB.

YMHOXKeHMe BeKTopa Ha y1cno

Y: :pavHatbl BeKTOopa. HaxoxaeHwe

:I pAVHAT CepefiMHbl BEKTOPA, ANNHbI

3eKTopa.

CkanapHoe npounsBefeHre BEKTOPOB

OCHOBbI TPUrOHOMETPUN 56

PaguaHHasa mepa yrna. 'osopot
BOKPYI Hayana KoopauHat

OnpepeneHve cnHyca, KOCUHYCa,

TaHreHca 1 KoTaHreHca yrna. 3Haku

CUHYCa, KOCMHYCa, TaHreHca U

KOTaHreHca.

3aBNCUMOCTb MEX/y CUHYCOM,

KOCVMHYCOM, TaHTEHCOM U

16

31

25



74
75
7.6
1.7

7.8
7.9

7.10
711

7.12
7.13

7.14

7.15

7.16

Tema 8
8.1.

S1

8.3

8.4

8.5

8.6

KOTaHreHCOM O[HOrO M TOr0 Xe yrna
TpUroHOMETPUYECKIME TOXKIECTBA
CUWHyC, KOCMHYC, TaHIeHC YrioB a n -a
dopmy bl CNOXKEHUA

CUHyC, KOCMHYC, TaHIeHC ABOMHOI0 U
NOMOBMHHOIO YrNa

dopmy bl NpUBELEHNS

CymMMa 1 pa3HOCTb CUHYCOB, CyMMa U
pasHOCTb KOCMHYCOB

MponsseaeHne CUHYCOB N KOCUHYCOB
MpeobpasoBaHve
TPUrOHOMETPUYECKUX (DYHKLINIA
YpaBHEHUNA3T X=a COS X=a tg x=a
YpaBHeHUS, cBodALLmMeCa K
KBaZpaTHbIM

YpaBHeEHUA, 0HOPOAHbIE
OTHOCUTENbHO sinx hcosx
YpaBHEHUS, NMNHENHbIE OTHOCUTE/IbHO

sinX hcosx

PeLleHne ypaBHEHNIA METOLOM
3aMeHbl Hen3BeCTHOro. PelueHue
ypaBHEHWI METOOM Pa3fOXEHNS Ha
MHOXUTENN

DYHKUMN U TpapuKu

®PyHKumK. O6nacTb onpeaeneHuns u
MHOXXECTBO 3HAYEHWUIA (PYHKLMN.
Cnocobbl 3agaHns hyHKLMIA

Mpadmkm thyHKupmin. CBolicTBa
(\'HKUMA. MOHOTOHHOCT,
HEYETHOCTb, OrpaHNYeHHOCTb,
NepPUOANYHOCTb.

[poMeXXyTKn Bo3pacTaHua n
ybbiBaHMSA. HammeHbLUee 1
Hanb0/bLLee 3HaYeHue, TOUKK
akcTpemyma. CnoxxHas yHKUmS.
IMoHATME O HEMPEPbLIBHOCTU (DYHKLUM

O6paTHble hyHKUMK. OBnacTb
onpegeneHnst U 061acTb 3HaYeHNs
obpatHoi yHKUMKn. O6nacTb
3Ha4YeHNs 06PaTHON (hyHKLMN.
"pathmk 06paTHOM PYHKLMN.
CreneHHas hyHKLMA, eé CBOCTBA U
rpadumk

MokasaTenbHast (hyHKLMSA, e€ CBOIMCTBa
N rpadmk

Norapugpmuyeckas QyHKUWSA, eé

26
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8.9

8.10

8.11

Tema 9
9.1.

91

9 2

9.3

9.4

9.5

9.0

9.7

9-11

9
Tema 10
19.1.

in n

cBOlicTBa U rpauk
TpuroHomeTpuyeckas QyHKLMA
y=sinx, eé cBolicTBa U rpagyuk
TpruroHomeTpuueckas GyHKULNUA
Yy=CO0SX, €€ cBolicTBa 1 rpauk

TpuroHomeTpuyeckas pyHKLUA
y=tgx, eé cBoincTBa U rpaux.
O6paTHble TPUTOHOMETPUYECKHUE
DyHKUUM

MHoOrorpaHHUKN N Kpyrsble Tena
BepwuHbl, pébpa, rpaHu
MHOrorpaHHuka. PasBépTka.
MHororpaHHble yribl. Beinykble
MHOTOrpaHHUKKN. Teopema Jlinepa.
Mapannenenuney. Kyb6

PeweHmne 3afay Ha BblYNC/IEHUNE
3fleMeHTOB nNapannenenunefa un Kkyba
Mpun3ma. Npamasg n HakKNOHHaA
npusma. NpaBunbHas npusma
PeweHwne 3afjay Ha BblYUC/IEHUNE
3/1IEMEHTOB NPU3M

Mupamnga. NMpaBunbHaa nupamunaa.
YceyéHHaa nupamupga. TeTpasagp
PeweHne 3afay Ha BblYMC/IEHNE
3/1IEMEHTOB NUpamuj
MpepcTtaBneHne 0 NpaBUNbHbIX
MHOTOrpaHHuKax (Tetpasagp, Ky6,
OKTasfap, LOAeKa3ap M MKOCA3ap).

Unnuuap. OcHoBaHue, BbICOTA,
60KOBad MOBEPXHOCTb, 06pasytoulas,
pasBépTKa. OceBble CEYEHMUA U
CceyeHunsd, napanneqbHble OCHOBaHUKO
KoHyc. OcHoBaHue, BbiCOTa, 60KOBas
NOBEPXHOCTb, 06pa3sytouas,
pa3BépTka. OceBble CEYEHUA U
cedyeHMA, napanneyibHble OCHOBaHUIO
LW ap n chepa, MX cevyeHus.
KacaTenbHas NNOCKOCTb K cpepe
PeweHune 3aja4dy Ha BblYNC/NIEHNE
3NeMeHTOB UNNnHApa, KOHyca, wapa,
chepbl

3aueéT

Hauyana matemaTnyecKoro aHamsa
MocnepgoBaTenbHocTU. Cnocob6sl
3afjlaHna un CBOMCTBA YNC/OBbIX
I'IOCJ'IeAOBaTeI'IbHOCTeVI.

[MoHATMe 0 npegene
HOCﬂeAOBaTeanOCTeﬁ

36 26

32 24
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®dyHKunn. O6nacTb onpeseneHns n
MHOXeCTBO 3HayeHWnin. CBONCTBa
(hYHKLMKN: MOHOTOHHOCTb, YETHOCTb,
HEUYETHOCTb, OrPaHNYEHHOCTb,
nepuoanYHocTb. MoHsATKE O
HENPEepPbIBHOCTN (hyHKLK

ApudmeTturyeckre onepaumn Hag
QyHKUmamn. CnoxkHas yHKUMS
(komnosunums). MpeobpazoBaHue
rpadumkoB. MapannenbHbliA NepeHoc,
CUMMETPUSA OTHOCUTE/IHO OCEN
KOOpAMHAT U CUMMETPUA
OTHOCUTE/IbHO NPSAMON Y=X,
pacTsHKEHUE U CXKaTue BLO/b OCEN
KoopauHat

NpounssoaHas

Mpasuna auddepeHLposaHuns
MpounsBogHas CTeNeHHON PYHKLMN
Mpon3BOAHbIE OCHOBHbIX
aNleMeHTapHbIX (YHKLWI
TeOMETPUYECKUIA 1 (DU3NYECKII
CMbIC/1 NPOVN3BOAHON. YpaBHEHME
KacaTe/lbHOIN K rpadmky hyHKLMI
BospacTaHue 1 yobiBaHNe PYHKLMN 1
NpPon3BoAHasA PYHKLUMN. IKCTPEMYMbI
QyHKUMN

BTopas nponsBogHas, eé
reOMETPUYECKNIA N PU3NYECKNTA
CMbICN

MprvMeHeHWe NPOU3BOAHOM K
NcCnefoBaHuIo (YHKLUMIA 1
MOCTPOEHUIO rpagnKoB

Haunbonbluee N HauMeHbLLee
3HaYeHMs PYHKLMN Ha OTpe3Ke
MHTerpan n ero npumMeHeHune 21
MepBoo6pasHas. MNpumeHeHne
onpefenéHHoro nHTerpana ana
HaxoXaeHns noLlaam
KPVBO/IMHEHOW Tpaneuun. dopmyna
HbtoToHa-J1elibHMLa

BbluncneHve nHTerpasos
BbluncneHne nnowastein ¢ nomMoLLso
NHTErpasos

MpuymMepbl NPUMEHEHWst UHTerpana B
(h13nKe N reomeTpum

OO6bEM 1 ero n3MepeHme.
WHTerpanbHas hopmyna 06béma
dopmynbl 06bEMA Kyba,
NPAMOYTO/IbHOr0 Napasnenenunesa,

N NDDNDN
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11.8

Tema 12

n

<t u —
"1
133
133
134
133

110

13S

13.9

13.10

NpU3Mbl, LUIMHAPa

dopmysibl 06bEMa NMpamnipl v
KOHyca

dopmy/ibl NIOWAAN MOBEPXHOCTY
UWMAMHAPA N KOHYca

AnemMeHTbl TEOPUN BEPOATHOCTEN U 16
MaTemMaTU4YeCKOM CTaTUCTUKM
CobbITne, BEepOATHOCTL COObITUSA,
CnoxkeHune 1 yMHOXeHMe
BepoATHOCTeN. MNoHATKE 0
HEe3aBUCUMOCTU COObITUI
[nckpeTHas cnyyariHas
BE/IMYMHA,3aKOH ee pacnpefefieHns
Uuncnosble XapakTepuCcTUKK
[INCKPETHOW CNyYaiiHOW BENNYMHBI.
MoHATUE 0 3aKOHEe 60/bLIMX YKMCEN.
MpepacTasneHue faHHbIX (Tabnuupl,
[marpammbl, rpafuku), reHepanbHas
COBOKYMHOCTb, BbIOOPKa, cpeaHee
apugmeTnyeckoe, MeamaHa. MNMoHaTre
0 3afilayax MaTeMaTnyecKom
CTaTUCTUKMW.

PeLLeHne NpaKTUYecKnx 3afay ¢
NPUMeHeHNeM BEPOATHOCTHbIX
MeTOo[0B

YpaBHeHUA 1 HepaBeHCTBa 30
YpaBHeHuA

CucteMbl ypaBHEHWI

PalMoHanbHble 1 nppaumoHasibHble
YPaBHEHUSA N CUCTEMbI
Moka3aTenbHble ypaBHeHUA U
CUCTEMbI

TpPUroHOMETPUYECKME YPaBHEHNS 1
CUCTEMBI

PaBHOCW/IbHOCTb YpaBHEHWI,
HepaBeHCTB 1 CUCTEM

Y”pa3eHeTBa. PaunoHasIbHbIe,

WI' T a/IMOHa/bH bIE. MOKa3aTe/IbHble
Vcnonb3oBaHWe CBOMCTB U rpadvikoB
(hyaKunii Npy peLeHnn ypaBHEHUI 1
HeraBeHCTB. MeTo/ UHTErpupoBaHus.
cnonb3oBaHWe CBOWCTB U rpatinKoB
(DYHKUMIA NpY pPeLLIEHNN YPaBHEHUI 1
HepaBeHCTB. MeTOf UHTErpupoBaHus.
306pakeHne Ha KOOPAMHATHOM
NNOCKOCTN MHOXKECTBA pPeLleHWiA
YPaBHEHWIA 1 HepaBEHCTB C ABYMSA
HEN3BECTHLIMU C ABYMS
nepeMeHHbIMU N UX CUCTEMaMK
Bcero no gucuyunanHe 351

234

10

117



XAPAKTEPUCTUKA OCHOBHbIX B/AOB YUYEBHOW AEATE/IbHOCTU CTYAEHTOB

1 Cogep>xkaHue 0b6y4deHus

BsezeHHe

AJITTEBPA
| Pa3sBUTHE MOHATUSA O

| CTeneHwu, nora-
*0 yeb

MpTAprctaHne aTre-
Ilpanecrax BblpaXeHWUi

XapakKTepucTmka OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAEeHTOB
(Ha ypoBHe y4YebOHbIX AeCTBUIA)

O3HakoM/IeHME C POJ/ibI0 MaTEMATUKKN B HayKe, TEXHUKE,
3KOHOMUKE, NH(OPMALNOHHBLIX TEXHONOMMAX MU NPaKTUYeCKOWA
feAatenbHOCTU. O3HAKOMJIEHWE C LensiMn 1 3ajadyamu
N3y4yeHns MaTteMaTuKn npu ocBoeHmmn npogeccuin Cro u
cneymanbHocten Cro

BbinonHeHWe apumeTUUeCKUX AeNCTBUIN HaL Yncnamu,
coYeTast YCTHble M MUCbMEHHbIE NPUeMbI.

HaxoxgeHve npubnmxeHHbIX 3Ha4YEHU BEIMUUH U
NorpeLwHocTeln BblunMcneHnii (abCoONOTHON N OTHOCUTENbHON);
CPaBHEHNE YMCNOBbLIX BbIPaXEHWUNA.

HaxoxjeHne owmnb0oK B Npeobpa3oBaHUAX U BbIYUCNEHUNAX
(oTHOCUTCA KO BCEM MyHKTam MporpamMmmbl)

O3HaKoM/IeHME C MOHATUEM KOPHSA N-i CTeneHu, CBOMNCTBaMU
pajMKasioB 1 NpaBuIamMmu CpaBHEHUS KOPHEN.
dopmynmpoBaHue onpeseneHns KOPHSA U CBOMCTB KOPHEN.
BbluncneHne v cpaBHeHWe KOpPHEN, BbINOIHEHWE MPUKNAKM
3HayYeHNs KopHA. Npeobpa3oBaHMe YMCNOBbLIX Y OYKBEHHbIX
BbIPaXXEHWUI, coaepKalinx pagnkansi.

BbINonHeHWe pacyeToB no opmysam, Cogepxxalimm
pajuKasbl, OCYLLeCTBNASA HEOOX04MMblE NOLCTAHOBKN U
npeobpasoBaHuns. OnpegeneHne paBHOCUIbLHOCTU BblPaXXEHWUI
C pagukanamu. PewleHune nppaymoHanbHbIX YPaBHEHWIA.
O3HaKoM/IEHME C NOHATUEM CTemneHn C AeACTBUTENIbHbIM
noKasaTesiem.

HaxoxjeHne 3HaYeHNn CTeneHn, UCNosb3ya npu
Heo6X04MMOCTN UHCTPYMEHTa/IbHbIE CPeACTBa.

3anucbiBaHWe KOPHS N-il CTEMeHW B BUAE CTEMNEHU C APOOHbIM
nokasartesnem 1 Hao6oporT.

dopmMmynupoBaHme CBOMCTB CTENEHE. BbluncneHme cTeneHen
C payMoHasibHbIM NokKasaTesieM, BbIMO/HEHME NPUKNAKM
3HaYeHMA CTENEHMN, CPaBHEHUNE CTeMeHeN.

MpeobpasoBaHNe YMCNOBLIX N OYKBEHHbLIX BbIpaXXeHWUN,
cofepXalmx CTerneHu, NPUMEHAA CBOMCTBaA. PelleHune
nokKasaTe/lbHbIX YpaBHEHUIA.

O3HaKoM/IeHME C NPUMEHEeHNEM KOPHEA 1 CTeneHed npu
BbIYMCNEHUN CPeAHUX, AefleHUN 0Tpe3Ka B «30/10TOM
ceyeHMm». PelleHne NPUKNaAHbIX 3a4a4 Ha CMOXHbIe
NPOLEHTHI

BbinonHeHne npeobpa3oBaHUin BbIpaXXEHUIA, NPUMEHEHNE
(hopMy/1, CBA3AHHbIX CO CBOMCTBAMU CTEMeHel 1 norapugmos.
OnpepfeneHne 06nactTv AOMNYCTUMbIX 3HAYEHWU
NnorapuMmMYecKoro BblpaxXeHuns. PelleHne norapmpmMmnyecKunx
YpPaBHEHNN

o(fr ==: TpUroHomMeTpuUmn

Ic =:3=ble NOHATUA

N3yueHne pagnaHHOro MeToda M3MepeHUs YrioB BpalleHus u
X CBSA3W C rpafyCHoli Mepoii. V306paXkeHne yrnos BpalleHus
Ha OKPY)XXHOCTU, COOTHECEHME BENMUMHbI YINa C ero

17



1 OLLUB—tAne TpHroHome-
9 rpeyeckune ToxaecTea
"Te : BAHUA Npo-
CTEXTIDKX
- -i-  eTrnyeckux
Ba»TaXKEHWIA

| MpocTeiiwne TPUIMHO-

lkTpnecrae ypaBHe-
DKW = HepaBeHCTBa

lilpKBBTfC, uxkocnHyc,

pacnonoxeHnem. ®opmynnpoBaHue onpegeneHui
TPUTOHOMETPUYECKUX (DYHKLWIA AN Yr/I0B NMOBOPOTA M OCTPbIX
YrN0B NPAMOYTO/IbHOr0 TPEYrobHMUKa U 00BbACHEHNE MX
B3aMMOCBSI3M

MpuMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB A/1A
BbIYMC/IEHNS 3HAYEHNIA TPUTOHOMETPUYECKUX (DYHKLNIA NO
O[IHON N3 HKNX

3yyeHne OCHOBHbIX OPMYN TPUTOHOMETPUN: (HOPMY/IbI
CNOXEHWSA, YABOEHMS, Npeobpa3oBaHNs CyMMbl
TPUTOHOMETPUYECKNX (DYHKLWIA B NPOU3BEAEHNE U
Npou3BefeHNs B CyMMYy U NPUMEHEHWE NPU BblYUCNEHNN
3HaYeHNs TPUTOHOMETPUYECKOTO BbIPAXXEHMS W YNPOLLEHNS
ero.

O3HaKOM/IEHME CO CBOMCTBAMM CUMMETPUMN TOYEK Ha
eJMHNYHON OKPY>KHOCTW U NPUMEHeHMe UX /18 BblBOAA
(hopmyn npuBefeHus

PeLueHne no opmynam n TPUrOHOMETPUYECKOMY KPYTy
NPOCTENLUNX TPUTOHOMETPUYECKUX YPaBHEHUI.

MpuMeHeHMe 06LMX MeTOA0B PELLEHUSA YPaBHEHNI
(NpuBeaeHMe K NNHEHOMY, KBafpaTHOMY, METOA Pa3/ioXKeHMs
Ha MHOXMWTENN, 3aMeHbl MEPEMEHHO) MpY peLleHnm
TPUTOHOMETPUYECKUX YPaBHEHUA. YMEHNe OTMeYaTb Ha Kpyre
peLleHns NPoCcTewnX TPUrOHOMETPUYECKNX HEPaBEHCTB
O3HaKoMJIeHME C MOHATNEM 06pPATHLIX TPUrOHOMETPUYECKNX

CTii ~ . uucna (hYHKLWNA.
N3yueHune onpegeneHnii apkcuHyca, apKKoOCUHYca,
apKTaHreHca yucna, opmynMpoBaHme nx, n3o0bpaxkeHne Ha
eAVHUYHON OKPY>XHOCTKW, NPUMEHEHME NPU PeELLEeHUN
ypaBHeHun

(© . ,cBounicTBa U rpagmkun

Rrstnl-=, O3HaKoMJIeHME C NOHATNEM NepeMeHHOR, NnpuMmepamu
3aBUCUMOCTEN MeXay nepemeHHbIMU.

=0CTH O3HaKoM/ieHME C NOHATUEM rpaduKa, onpeaeneHune

CaokcT3a. (hyHKLMN.
MpdhnBCcxXn HHTEP*

—e—- - “'mjjvephi
1d ; ii hi 11 3a-
2.1 .CTEH 3 peasibHbIX

:20W U ABAEHUAX

I*fpi. TEaie GYHKLIM

NPUHALNEXHOCTU TOUKM rpadmky GyHKuun, OnpegeneHume no
(hopmysne NpocTeiLLeil 3aBUCMMOCTI, BMUa ee rpaduka.
BbipaxeHue no gopmyne 0O4HOW NepemMeHHON vepes Apyrue.
O3HakoM/ieHne ¢ onpefeneHnemM yHKUUKU, GopMyInpoBaHue
ero. HaxoxgeHne obnactu onpegeneHns n 061acTn 3Ha4YeHui
(hYHKL MM

O3HakoMeHne ¢ npuMepaMu PYHKLMOHAbHbIX
3aBMCUMOCTEI B peanbHbIX NpoLeccax U3 CMeXHbIX
ANCLUNINH.

O3HaKoM/IeHMe C foKa3aTe/lbHbIMU pacCyXaeHUsMu
HEKOTOPbIX CBONCTB NIMHENHOW M KBaApaTUYHON (hYHKLWN,
npoBefieHne nccnefoBaHUa MMHENHON, KYCOYHO-NIMHENHOA,
APO6GHO-IMHENHOW N KBaAPaTUYHON (DYHKUWIA, NOCTPOEHUE UX
rpagmkoB. MocTpoeHne 1 YTeHUe rpaPuUKoB yHKLMIA.
WccnepgoBaHne yHKUMN.

CocTaBneHune BUAOB (DYHKLMI NO JaHHOMY YCNOBUIO, peLleHne
3a/lay Ha 3KCTPEMYM.

BbinonHeHve npeobpa3oBaHnii rpagmka QyHKUUU

N3yyeHne noHaTuna obpaTHON yHKLMK, ONPESeneHme Bua u



IlUKXK

OKasa-
r .. rapugpmm-
B TPUrOHOME-

Itpanecne yHKUUN.
m Kpanble TpUroHome-
T *-T;He (QyHKUUU

1

.«3€e X

NnoCcTPOeHNe rpadka obpaTHON PYHKUMKN, HAXOXKAEHME ee
obnacTu onpeaeneHns n obnacTun 3HavYeHNii.MprMeHeHne
CBOWCTB (DYHKLMIA Mpn nccnefoBaHUM YPaBHEHUIA U pPeLLeHUN
3aflay Ha aKCTpeMyM. O3HAKOM/IEHNE C NOHATUEM C/I0XHON
QYHKUMNM

BbluncneHne 3HaueHUn PYHKLMIA N0 3HAYEHUIO apryMeHTa.
OnpefeneHne NONOXKEHUA TOYKM Ha rpaduke no ee
KoopAunHaTam 1 Hao6opoT.

cnonb3oBaHvue CBOMCTB (PYHKLMIA 415 CPABHEHUSA 3HAYEHUIA
CTeneHen v norapngmos.

MMocTpoeHMe rpaKoB CTEMeHHbIX W N0rapumMmnyeckmnx
(hYHKLMIA.

PelleHne nokasaTesibHbIX U N0rapumMmyecknx ypaBHEHU U
HepaBeHCTB MO U3BECTHbLIM afiropuTMam.

O3HaKoM/IeHME C NOHATUEM HenpepbIBHON NepuoanYecKoi
(yHKUMK, hOpMYyNIMpPOBaHME CBOWCTB CUHYCA M KOCUHYCA,
NOCTPOEHMe UX rpatnKoB.

O3HaKOM/IEHME C NOHATUEM FapMOHMYECKUX KONebaHWii 1
npumepaMun rapMoOHMYECKMUX KonebaHwuii Ans onucaHus
npoLeccoB B (hM3NKe 1 ApYrMx 06nacTax 3HaHUS.
O3HaKoM/IeHMe C NOHATNEM Pa3pbIBHOM NEPUOLMNYECKON
GhyHKUMN, (HOPMYNNPOBaHNE CBOMCTB TaHreHCca U KOTaHIeHca,
NOCTPOEHMEe UX rpatnKoB.

lMpuMeHeHne CBOMCTB (DYHKLMIA ANS CPaBHEHUA 3HAYEHWU
TPUTOHOMETPUYECKUX PYHKLUWNA, peLleHns
TPUTOHOMETPUYECKUX YpaBHeHWIA. [locTpoeHne rpadnkos
06paTHbIX TPUTOHOMETPUYECKNX PYHKLMIA 1 onpeaeneHue no
rpaukam ux cBOMCTB.

BbinonHeHne npeobpasoBaHus rpankos

MATEMATUK ECKOIO AHAJT3A
Mrcnka:4a?r..bHOCTH

mee npu-

O3HaKoM/ieHMe C NOHATUEM YMCNOBOW MOCNeA0BaTe/IbHOCTH,
cnocobamu ee 3aflaHUs, BbIYUCIEHUAMW €€ Y/IEHOB.
O3HakoM/eHVe C NOHATWEM Mpesena nocnefosaTeNbHOCT .
O3HaKoMJIeHNEe C BblYUCNEHNEM CYMMbl 6€CKOHEUYHOr0
4MCNOBOIO pPsAa Ha NPUMepPe BbIYUC/IEHUA CYMMbl 6ECKOHEYHO
yObIBalOLLE TEOMETPUYECKON NPOrpeccun.

PelleHre 3a4a4 Ha NpUMeHeHMe (DOPMYSibl CyMMbl 6ECKOHEYHO
yObIBalOLLE FEOMETPUYECKOW NPOrpeccumn

O3HaKoM/IeHMe C NOHATUEM MPOU3BOLHOMN.

N3yuyeHne n (hopmMynmpoBaHmne ee MexaHNU4eckoro u
reoMeTpUYeCcKoro CMbIC/a, 3y4YeHne anropuTMa BblUMCIeHNS
NPON3BOAHOW Ha NMPUMeEpPe BbIYNCNEHNA MTHOBEHHOW CKOPOCTM
M YINOBOro Ko3athuumneHTa KacaTesibHOWA.

CocTaBneHne ypaBHeHUs KacaTe/lbHOW B 06LLeM Bufe.
YcBOeHMe npasun gngdepeHUnpoBaHus, Tabnumubl
NPOU3BOAHbIX 3/IEMEHTAPHbIX PYHKLUWIA, NpUMeHeHWe NS
AnghepeHUNpPoBaHNS (YHKUWIA, COCTaB/IEHUSA YPaBHEHNA
KacaTteslbHOM.

3y4yeHne Teopem O CBA3M CBOMCTB (DYHKUWUW M NMPON3BOAHOWN,
(hopMynnpoBKa KX.

MpoBefeHWe ¢ NOMOLLbIO NPOU3BOLHON MCCNeL0BaHUSA
(hYHKLMK, 3afaHHON (hOPMYON.



MazoobpasHas u
NHTerpan

YCTaHOB/IEHME CBA3M CBOWCTB (DYHKLMM M NPOU3BOAHOM MO UX
rpaukam.

MpuMeHeHMe NPOU3BOAHON ANSA pelleHnsa 3aday Ha
HaxoXeHve Hanbo/bLIero, HaMeHbLUEro 3HaYeHNs 1 Ha
HaxXoX/[eHWe 3KCTpeMyma

O3HaKoMJIeEHME C MOHATUEM WMHTEerpana v nepoobpasHoii.
3y4yeHre npaBuna BblYNCIEHNA NepBO06Pa3HON U TeOPeMb
HbloToOHa— JleinbHuLa.

PelleHve 3afjay Ha CBS3b NMepBOOOPA3HON 1 ee NPOU3BOLHOM,
BblYMC/IEHME MEePBOO6Pa3HOW AN LAHHOW (DYHKLUN.
PelleHVe 3aa4 Ha NPUMEHEHWe NHTerpana Ans BblYMC/IEHUSA
(hm3nyecknx BeNMUYUH 1 nnouLasen

YPABHEHWAW HEPAB EHCTBA

raBHeHWs N CUCTEMbI
TaBHEHWI

HepaBeHCTBa U CUCTEMBI

HepaBeHCTB C ABYMS

nepeMeHHbIMM

O3HakKoM/ieHMe C NPOCTENLLMMM CBEAEHUAMMN O KOPHSX
anrebpanyeckmx ypaBHeHUM, NOHATUAMU UCCNeL0BaHUS
YypaBHEHWU N CUCTEM YpPaBHEHWNA.

3y4yeHre Teopun paBHOCWU/ILHOCTU YpPaBHEHWI U ee
npuMeHeHns. NMOBTOPeHMe 3anNncK peleHmns CTaHAapTHbIX
ypaBHeHUI, NpueMoB nNpeobpa3oBaHNs YpaBHEHWNA ANis
CBeAleHUS K CTaH4aPTHOMY YPaBHEHUIO.

PelleHVe paunoHanbHbIX, MppauuoHanbHbIX, NoKasaTe/bHbIX U
TPUTOHOMETPUYECKUX YPABHEHUIA N CUCTEM.

icnonb3oBaHWe CBOWCTB M rpagiMKoB (hYHKLMIA ANa peLueHuns
ypaBHeHW. MOBTOpeHNe OCHOBHbIX MPUEMOB peLleHNs
cucTem.

PelleHVe ypaBHEHWIA C NPUMEHEHNEM BCEX MPUEMOB
(pa3noXxeHns Ha MHOXUTENN, BBEAEHUA HOBbIX HEU3BECTHbIX,
NoACTaHOBKMW, rpafuyeckoro MetToaa).

PelleHre CUCTEM YpaBHEHWI C NPUMEHEHMEM Pa3NYHbIX
cnoco6oB. O3HaKOM/eHMe ¢ 06w MMM BONPOCaMU PeLLeHus
HepaBeHCTB U UCMNOJIb30BaHWE CBOMCTB M rpauKoB (hyHKLMIA
Npu peLleHnn HepaBeHCTB. PelleHne HePaBeHCTB U CUCTEM
HepaBeHCTB C NPUMEHEHNEM pas3NYHbIX CNOCobOB.
MpuMeHeHMe MmaTeMaTUUYeCcKnX MeTOAOB A8 peLlueHuns
cofiepXXaTe/ibHbIX 3afay U3 pasIMyHbIX 061acTell HayKn u
NPakTUKN. VIHTepnpeTupoBaHne pe3ybTaToB C Y4ETOM
peanbHbIX OrpaHNYeHun

ANMEHTbI KOMBEVMHATOPWKW, TEOPUW BEPOATHOCTEW U CTATUCTUKN

1::-:0BHble MOHATMA
K &:m aHaTOpMKY

Q'T'-'eHTLI Teopun
NutoaTHocTel

W3yueHne npaBunna KOMGMHATOPUKN U MPUMEHEHKE NpK
PELIEHNN KOMOMHATOPHbIX 3afau.

PelweHre KOMBMHATOPHbIX 3afa4y MeTo4oM nepebopa v Mo
npasuly YMHOXEHUS.

O3HaKoM/IEHME C NMOHATUSMN KOMOMHATOPUKMN:
pasMeLLeHnAMK, codeTaHUAMU, NepecTaHOBKaMu u
(hopmynamu ans ux sbluncneHnss. O6bACHEHWE U MPUMEHEHME
(hopMyn Anst BbIYUCNEHMSA pa3MELLEHWIA, NEPECTAHOBOK U
COYEeTaHMI NpU peLleHnn 3agad.

O3HaKomfeHMe ¢ 6BUHOMOM HbHOTOHA 1 TPEYro/lbHUKOM
Mackans. PelleHne NpaKTUYECKUX 3afay C UCNO/b30BaHMEM
NMOHATUI N NpPaBUI KOMBUHATOPMKM

3yuyeHne KnacCn4ecKoro onpeaeneHns BeposaTHOCTH, CBOWCTB
BEPOSITHOCTMW, TEOPEMbI O CYMME BEPOSATHOCTEN.



PaccmoTpeHune NPUMEPOB BbIYUCNEHUA BEPOATHOCTEN.
PeweHne 3ajay Ha BblYMC/IeHWe BEPOATHOCTEN CO6ObITUNR

NOB-'mnenne AaHHbIXx O3HAKOM/IeHMe C NpejCcTaBNeHUEM YNCNOBbIX LAaHHBIX U NX

®m b 'Bbl. AMarpamMmbl, XapakKTepuctTnkamu.
PelweHne NpakKTUYECKNX 3aay Ha 06paboTKy YMCNOBbBIX
LaHHbIX, BbIYNCNEHNE UX XAPAKTEPUCTUK

PEOMETPUNA

iee M NNOCKOCTM & ®opMynupoBKa U NnpuBefeHne fOoKa3aTeNbCTB NPU3HAKOB

>"TNHCTBE B3aMMHOTO pacnosioXeHUs NPAMbIX U NNOCKOCTE.

Pacno3HaBaHWe Ha yepTeXax M MOJeNfax pa3NNyHbIX CAy4yaes
B3aMMHOT0O pPacnonoXeHUsa NPAMbIX U NNOCKOCTeEN,
aprymeHTMpoOBaHMe CBOUX CYXJAeHUN. dopMynumpoBaHue
onpefeneHunii, NPU3HaKOB WU CBOWCTB NnapaniefibHbiX U
NepneHAUKYNAPHbLIX NAOCKOCTEW, ABYTPaHHbIX U IMHENHbIX
yrnos.
BbinonHeHMe NOCTPOEHUA YI1IOB MEXAY NPAMbIMU, NPAMOU K
MNOCKOCTbIO, MEXAY MNOCKOCTAMMU MO ONUCAHUIO U
pacrno3HaBaHue UX Ha MOfenax.
MpvumeHeHWe NPU3HAKOB U CBOWCTB PacnofioXeHWA NPAMbIX U
NNOCKOCTEW NpuW peweHnmn 3agau.
M3o6paxeHne Ha PUCYHKAX U KOHCTPYMpoOBaHWe Ha MOAeNax
NEPNEHAUKYNAPOB M HAKNOHHBIX K NMIOCKOCTU, MPAMBIX,
napannenbHbiX MAOCKOCTEN, Yr10B MeXAY NPAMOMA K
NNOCKOCTbIO MU 060CHOBAHWE MOCTPOEHMUA.
PeweHne 3afay Ha BbIYNCNEHNE TEOMETPUYECKUX BENINYNH.
Onucbl-BaHWEe paccTOAHUSA OT TOYKM A0 NAOCKOCTU, OT NMPSAMOQ
LO NMNOCKOCTU, MEXAY NNOCKOCTAMU, MEXAY
CKpPeWwmnBarw WMMmnca NnpaMbiMu, MeXAY MPOU3BOIbHbIMMK
hurypamMm B NnpocTpaHCTBE.
dopmMynupoBaHue N fOKas3biBaHWE OCHOBHbLIX TEOPEM O
paccTosfiHMAX (Teopem cyu,ecTBOBaHuUsA, CBOWCTBA).
M3o06paxeHne Ha yepTexax U MOLeNiaX PacCTOAHMUA ©
060CHOBaHMe CBOUX CYX[AeHUh. OnpegeneHne v BolyncneHune
paccTofsHWI B npocTpaHcTBe. MpuMeHeHne QOpPMYNn M TeopeMm
NIAHUMETPUN ANA pPelleHnd 3ajaud.
O3HaKOM/IeHNEe C NOHATUEM NapannefibHOro NPOEKTUPOBaHMUA
n ero ceoiicteamu. POPMyNMpoBaHMe Teopembl O naoLam
OpTOI’OHaﬂbHOVI npoeKuun MHOroyro/sbHuKa.
MpumeHeHNe Teopumn ANA 06O0CHOBAHUA NOCTPOEHUIN U
BblUMCNEHUN. APryMeHTUpPOBaHUE CBOUX CYXJAEHUR O
B3aMWMHOM pacnonoXeHUW NPOCTPAHCTBEHHbBIX UTyp

AbBATTAHHUKN OnucaHve n XapakTepuUCTUKa pa3/InyHbIX BUAOB
MHOTFOrpaHHMKOB, NepeYyncneHne X 371eMeHTOB U CBOWCTB.
M3o06paxeHne MHOFTOrpaHHWKOB U BbIMOMTHEHWE MOCTPOEHUSA
Ha M306paXeHNAX U MOAENAX MHOTOFPaHHWKOB.
BblyncneHne NUHERHbIX 3/1eMEHTOB U YI/10B B
MPOCTPAHCTBEHHbIX KOHPUTypaumnax, aprymeHTupoBaHue
CBOUX CYXAeHWA. XapaKkTepucTtuka n nsobpaxeHue
ceyeHusa Pa3BepTKN MHOTOrPaHHNKOB, BbiuncneHune naowagei
NMOBEPXHOCTEWN.
MocTpoeHMe NpocTelWl X cCeYeHU Kyba, NpU3Mbl, NTUPaAMUALI.
MpumMmeHeHNe MaKTOB U CBefleHUN U3 NNAHUMETPUN.



Befaii NnoBepxHOCTH
8cizieHus

V3mepeHns B
reomeTpuu

L»: ravHaThl U BEKTOPSI

O3HaKoM/ieHMe C BUAAMU CUMMETPUIA B NPOCTPAHCTBE,
(hopMynunpoBaHMe onpeseneHnii U CBOMCTB. XapaKTepucTuka
CUMMETPUM TeN BpaLLeHNs U MHOTOrpaHHMKOB.

MpuMMeHeHWe CBOMNCTB CUMMETPUN MPU PeLleHnn 3adad.
icnonb3oBaHve NPUOBPETEHHBIX 3HAHWIA ANa UCCnefoBaHUs un
MO/ENNPOBaHNA HECNOXHbIX 3ajad.

3006paxeHne OCHOBHbIX MHOIOrpaHHUKOB W BbIMOMIHEHWE
PUCYHKOB MO YCNOBUAM 3aja4

O3HakoMNeHne ¢ BUgamu Tes BpalleHus, (opMynnpoBaHue nx
onpefeneHunin N CBOMCTB.

dopmynMpoBaHMe TEOPEM O CEYEHUU Liapa Ma0CKOCTbIO U
NIOCKOCTK, KacaTeNbHON K ciepe.

XapaKTepucTuka 1 n3obpaxeHue Ten BpalleHus, nx
pasBepTKU, CEYEHNS.

PelleHre 3afa4 Ha NOCTPOEHME CeYeHU, BbIYUCIEHNE AJIVH,
pacCcTosiHWIA, Yrnos, nnowagen. MpoeefeHne foKasaTe/bHbIX
pacCy>eHW Npu peLleHnmn 3ajau.

MpuMeHeHMe CBOMNCTB CUMMETPUN NPU PeLLeHn 3aaa4 Ha
Tena BpawleHusi, KOMOUHaLNIO Ten.

N306paxxeHne OCHOBHbIX KPYr/bIX Te/l U BbINOSIHEHWE PUCYHKA
no yCNOBUIO 3aaum

O3HaKoM/ieHMe C NOHATUSMM Naowaan 1 obbema, akcmomamu
1 CBONCTBaMM,

PelleHre 3afa4 Ha BblYMCNEHME NOLWAAEN NIOCKUX uUryp ¢
NPUMEHEHMEM COOTBETCTBYHOLWMNX POPMYN U PaKTOB U3
nnaHMMeTpun. MisyyeHne TeOpem O BblYMCIEHUN 06BHEMOB
NPOCTPAHCTBEHHbIX Te/, pelleHne 3a4a4y Ha NPUMeHeHune
(hopMyn BblYMCNeHUS 06BEMOB. M3yyeHune opmMmyn ans
BbIYMCNEHNA Nowaeint NOBEPXHOCTEN MHOrOrpaHHNKOB W Ten
BpaLleHus.

O3HakoM/iIeHMEe C METOAOM BbIYUC/IEHUSA MAOWAAN
NMOBEPXHOCTU chepbl. PelleHne 3a4a4 Ha BblYMCIEHME
nnaowazen NOBepPXHOCTN MPOCTPAHCTBEHHbIX TeN
O3HaKoM/eHMe ¢ NOHATUEM BeKTopa. /3yyeHue fekapToBOM
CUCTEMbl KOOPAMHAT B NPOCTPAHCTBE, NOCTPOEHUE MO
3aflaHHbIM KoOpAMHaTaM TOYeK U NIOCKOCTeN, HaxoxjeHune
KOOpAUHAT TouveK. HaxoxaeHne ypaBHEHUIA OKPYXXHOCTH,
chepbl, NIOCKOCTU. BbluncneHne pacCTOAHUIA Mexay
TOYKaMu.

3yyeHne CBOMNCTB BEKTOPHbLIX BE/IMYUH, MPaBU/ Pa3fioXeHNs
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBu/l HaX0XAeHUs
KOOpAMHAT BEKTOpa B NPOCTPaHCTBE, NpaBun AencTBuiA ¢
BEKTOpamu, 3alaHHbIMM KOOpAMHAaTaMMU.

MprMMeHeHWe Teopun NPU peLleHnn 3a4ad Ha JencTems ¢
BeKkTopamu. V3yyeHune CKansgpHOro npov3BefeHns BeKTOPOB,
BEKTOPHOIr0 ypaBHEHUS NPAMOW M MNAOCKOCTU. MpuMeHeHue
TEopuu Npu peleHnn 3agay Ha AeincTBUS C BEKTOpamu,
KOOPAWHATHbIA MeToj, NPUMeHeHne BEKTOPOB A/1A
BbIYMC/IEHNS BE/IMYMH YT/I0B M PacCToAHUI. O3HaKOM/IeHME C
foKa3aTe/IbCTBaMM TEOPEM CTEPEOMeTPUU O B3aUMHOM
pacronoXeHnn NPAMbIX U NJIOCKOCTEN C UCMONb30BaHUEM
BEKTOPOB



YYEBEHO-METOOMHECKOE 1 MATEPUASTBHO-TEXHNYECKOE OBECTIEYEHVE
nporpamMmmbl ydyebHown JUCUUNNMNHBbI «xmaTemaTmnka: anrebpa U Ha4yaso

MATEMATHECKOI O AHA/IIBA; TEOMETPAA»

OcBoeHMe nporpaMMbl Y4ebHON aucumnanHbl «MatemaTuka: anrebpa u Havana mate-
MaTMYeCKOro aHanvsa; reomeTpus» npeanonaraeT Hanvyme B NpodeccroHanbHOW 06pa3o-
BaTe/IbHON OpraHusauuun, peanusytolleli obpa3oBaTe/ibHyt0 Mporpammy cpefHero oo6LLero
obpasoBaHusa B npegenax ocsBoeHus MMCC3 Ha 6a3e OCHOBHOro 06Liero obpasoBaHWs,
y4yebHOro KabuHeta, B KOTOPOM MMEETCA BO3MOXHOCTb 06ecrneymTb 00yyaroLMMCs CBO-
60AHbIA AOCTYN B MIHTEPHET BO BPeMs Y4eOHOro 3aHATUA U Nepuoj BHey4YeOHON [edTesib-
HOCTMW.

MomelleHne KabuHeTa YAOBNETBOPSET TpeboBaHUAM CaHWTapHO-3NMAEMUONOTNYECKNX
npasun n HopmatmeoB (CaHlMuH 2.4.2 No 178-02) M ocHaweHO y4ebHOM Mebenbo U
cpefcTBaMuM 06y4YeHUs, LOCTATOUHbIMU 415 BbINO/HEHNS TPe60BaHWUIA K YPOBHIO MOArOTOBKM
06yyaromxcs.

B kabuHeTe uMeeTCH My/nbTUMeANAHOe 060pyfoBaHNe, MOCPEACTBOM KOTOPOro
y4aCTHUKM 06pa3oBaTesibHOro rnpouecca MpPoCMaTpyBaloT — BU3Ya/ibHYH0 WH(OpMaLMo no
maTemaTtuke, CO34at0T Npe3eHTauun, BugeomaTepuasbl, UHbIE JOKYMEHTbI.

B coctaB y4eb6HO-MeTOANYECKOrO N MaTepuasnbHO-TEXHUYECKOro obecrneyeHns nporpam-
Mbl Y4ebHON AucuMnANHBI «MaTtemaTuka: anrebpa ¥ Havana maTeMaTMyecKoro aHanm3a;
reoMeTpusi» BXOAST:

. HarfagHble Nocobus (KOMMAeKTbl y4ebHbIX Tabnuy, nnakaTtos, MOPTPETOB BblAato-
LLMXCH YYEHbIX-MaTEMATUKOB U Ap.);
*  MHMOPMaUMOHHO-KOMMYHUKATUBHbIE CPEACTBA;
*  3KpaHHO-3BYKOBbIE NOCOOWS;
* KOMMEKT TEXHWYECKOW [OKYMeHTauun, B TOM Yucie nacnopTa Ha cpefcTea obyuye-
HUSA, UHCTPYKL MM NO UX UCMONb30BaHMIO U TEXHUKE 6€30NacHOCTU;
OM6MOTEUHbIN OHA.

B 6unbnnoteuHbli (HOHA BXOAAT Y4ebHUKM, O06ecneymBarOLMe OCBOEHME Y4eOHOM
amcumnanibl «MaTtematvka: anrebpa 1 Hayana MaTemaTU4YecKoro aHanusa; reomeTpus»,
PEKOMEHJO0BaHHble WM AOMYLeHHble AN WCMONb30BaHUA B MPOMecCcUOoHabHbIX
obpasoBatesibHbIX OpraHn3auusax, peannsyrolmx o06pasoBaTe/lbHY0 MNporpaMMy CpegHero
obulero o6pasoBaHuMs B npedenax ocBoeHuss TMNCC3 Ha 6a3e OCHOBHOro 06LLEro
06pa3oBaHus.

B npouecce ocBoeHMs nporpammbl y4ebHOW AUCUMNAUHBLI «MatemaTuka: anrebpa u
Hayana MaTeMaTMyeckoro aHann3a; reoMeTpus» CTYAEHTbl LO/HKHbI NMONYYUTb BO3MOXKHOCTb
[OCTYNa K 3/1eKTPOHHbIM y4ebHbIM MaTepuanam rno mateMaTuke, UMELMMCA B CBOGOAHOM
[0CTyne B CETU MIHTepHeT (3/1eKTPOHHbIM KHWUram, npakTukymam, Tectam, marepuanam EI9

n ap.).

PEKOMEHAOYEMAA NNNTEPATYPA
Ona cTyaeHTOB

"puropbes B.MN. «MaTtemaTnka» M: «Akagemus» 2014 r. 320 c.
OmenbyeHko B.I. «MatemaTtnka» PocToB- Ha- [loHy «®PeHuke» 2014 r. 380 c.
boromonosa H.MM. «Matematnka» M: «Akagemus» 2015r. 320 c.

N'yceB B.A. «MartemaTuka» M: «Akagemus» 2014 r. 320 c.

bawmakoB M.N. «Matematuka» M: «Akagemus» 2012r. 320 c.
MpuropbeB C.I'. «<MaTtemaTuka» M: «Akagemus» 2011r. 416 c.
Mpuropbes C.I'. «MatemaTuka» M: «Akagemusa» 2012r. 416 c.
Mpuropbe C.I'. «MaTemaTuka» M: «Akagemus» 2014r. 416 c.
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[Ons npenogasatesnei
1 ®epepanbHblii  3akoH OT 29.12.2012 Ne 273-®3 «0O6 o06pa3oBaHuUn B

Poccuiickoin depepaumm».

2. Mpukaz MuHuUcTepcTBa 06pa3oBaHMa M Haykm PP ot 17.05.2012 -} Cr
YTBEPXAEHUN (hefepanbHOro rocyfapCTBeHHOro obpasoBaTe/lbHOro cTaHgapTa
cpefHero (MonHoro) obulero o6pasoBaHns».

3. Mpukaz MuHucTepcTBa 06pasoBaHus M Haykn P® ot 29.12.2014 Ne 1645 <0
BHECEHUN U3MeHeHW B [pukas MwuHUCTepcTBa 06pa3oBaHUA U HAyKu
Poccuitickoin  Pegepaunmn  oT  17.05.2012 Ne 413 «“06 yTBepXaeHWUU
(befepasbHOro rocyfapcTBeHHOro 006pa3oBaTeNlbHOro CcTaHfapTa CpefHero
(nonHoro) o6uiero o6pas3oBaHNA”».

4. TlucbMo [enapTaMeHTa roCyAapCTBEHHOW MNOAUTUKU B cdepe NOLFOTOBKU
pabounx kagpos u AMNO MuHuctepcTBa 06pa3oBaHUS U Haykm PO ot
17.03.2015 Ne 06-259 «PekomeHpauuu Mo opraHusauuu noay4vyeHUs cpegHero
obuero o6pa3oBaHMsA B npefenax OCBOeHWs 006pas3oBaTeslbHbIX MporpaMm
CpefHero npogeccuoHanbHOro o6pasoBaHUsi Ha 6a3e OCHOBHOro 06Liero
obpa3oBaHMsi C Yy4yeTOM TpeboBaHUN  (hefepanbHbIX  TOCYAAPCTBEHHbIX
obpasoBaTe/ibHbIX CTaH4apTOB W MOAYYaeMON Mpodeccmm Uan cneynanbHOCTK
CpefHero npogeccMoHanbLHOro 06pasoBaHuUs».

5 bawmakoB M. L. MaTemaTuka: KH. Ans npenojasatens: Metog.nocobue. — M.,
2013

6. bawmakos M.WN., LbiraHos LU.N. MeTtoguyeckoe nocobue ansi NOAroTOBKU K
ErF3. — M., 2011.
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