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1. NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma o6uweobpasoBaTtenbHON Yy4yebHOM AucuunuHbl «MaTtemaTuka»
npegHasHayeHa ANA u3ydeHuss B obOpasoBaTeslbHbIX OpraHuM3auusix, peanuaylomx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMNMOM CIMO) Ha
6a3e ocHOBHOro obuiero o6pasoBaHns Npu NOArOTOBKE CMELManMCTOB CpeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBanun PrOC cpegHero obuiero
obpasoBaHud, NpeabsBNsAeMbIX K CTPYKType, COOAEPXaHUIO MU pesyribTaTaM OCBOEHUS
yyebHOn  gucumnnumHel  «MaTtematuka», C  y4eToMm  [lpumMepHOM  OCHOBHOW
obpasoBaTenbHON NporpaMmbl cpeaHero odwero obpasoBaHus.

CopgepxaHue nporpammbl  «MaTemaTtuka» HarnpaBfieHO Ha [OOCTUXKEeHue
cnegylowmx uenen:

- obecneyeHne chopMUPOBAHHOCTM NPEACTaBIEHUA O coumanbHbIX, KyNbTYPHBIX U
NCTOpUYECKUX DaKTopax CTaHOBMEHUS MaTEMATUKU;

- obecneyeHne chopMUPOBAHHOCTM OMMYECKOr0, anropuTMUYECKOro U
MaTeMaTUYECKOrO MbILLNTEHUS;

- obecneyeHne chopMUPOBAHHOCTU YMEHWUIA NMPUMEHSATb MNOSTyYEHHbIE 3HAHWS NPK
peLleHnn pasnuyHbIX 3adav;

- obecnevyeHne chopMUPOBAHHOCTM NPEACTaBIEHUA O MaTEMaTUKE Kak YacTu
o6LLeYenoBeYeckom KynbTypbl, YHUBEPCArIbHOM SA3bIKE HayKW, NO3BOMSIOLLEM
onucblBaTb M N3y4aTb pearibHble NPOLECCHI N ABMEHUS.

2. OBbLUASA XAPAKTEPUCTUKA

MaTtemaTtuka aBnseTca dyHOaMeHTanbHom obLeobpasoBaTeribHON
ANCLUMNIIMHOW CO CNOXMBLUMMCS YCTOMYMBLIM CoAepXaHNeM 1 obwmmn TpeboBaHnaMm
K MOAroToBKe 0by4aroLmxcs.

Mpn ocBoenun cneuymanoHoctn CIO  43.02.10 Typuam  coumanbHo-
9KOHOMMYECKOro npocmna npodeccnoHanbHoro obpasoBaHna maTemaTuka nlyvaeTtca
yrnybneHHo, kak npodunbHas yyebHas AuCUMNNUHA, Y4yuTbiBalOWwasi cneunguky
OCBaMBaeMoWn cneumnanbHOCTH.

O6wwme uenu M3yvyeHnss maTeMaTuKM TPagULMOHHO pPeanuayloTcsl B YeTbipex
HanpaBleHnsIX:

1. O6wee npencraBneHne 06 ngesax n Metogax MaTeMaTuKy;

2. VIHTennektyanbHoOe pa3BuUTUE;

3. OBnageHne HeoBXOaUMbIMUN KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMN;

4. BocnuTtaTenbHoe BO3gencTBMe.

CopepxaHue yyebHOM ancumninHbl pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
cogepXaTtenbHbIMU NMHUSAMN 0By4YEHNsT MaTeMaTUKeE:

o anrebpanyeckas NUHWSA, BKNOYaKOLWas CUCTEMATM3aUMIO CBEAEHUM O 4ucnax;
n3yyeHne HoBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauuni (Bo3BegeHue B
CTENEHb, M3BNEYEeHUE KOpHS, norapudmMmpoBaHuUe, CUHYC, KOCUHYC, TaHreHc,
KOTaHreHC 1 obpaTtHble K HUM); N3y4deHNe HOBbIX BUAOB YNCIOBbLIX BblPaXXeHUN U
dopMyr; COBEpPLUEHCTBOBAHME MPAKTUYECKUX HABBLIKOB W BbIYUCIIUTESbHOM
KynbTypbl, paclUMpeHne U COBepLUEeHCTBOBaHME anrebpaunyeckoro annapaTa,
chopMUPOBaAHHOIO B OCHOBHOW LWKOME, WU €ro npuUMEHEeHNEe K pPeLUeHUIo
MaTeMaTU4YeCKnX U NpUKagHbIX 3agay;



e TEOpPEeTUKO-(PYHKUMOHAaNbHas JUHWUL, BKIlOYawwass cucTteMatmsauuio ¢
paclwmpeHne cBefeHUn O YHKUMSAX, COBepLUEHCTBOBaHME rpadmnyeckmnx
YMEHUN; 3HAKOMCTBO C OCHOBHbIMW MAEAMM WU MeToAaMu MaTemMaTUyecKoro
aHanusa B oO6bemMe, NO3BOMSOLLEM WUCCNefoBaTb drieMeHTapHble YHKUMN U
pewaTb MNpocTenime reomeTpuyeckme, duandeckue M gpyrue npuknagHole
3agayu;

e JIMHUS YpaBHEHU U HEPABEHCTB, OCHOBAHHAA Ha NOCTPOEHUN N UCCreaoBaHUN
MaTemaTU4YecKux Moaenen, nepecekawwascs ¢ anredbpanyeckon n TeopeTuko-
YHKUNOHASTbHOW NUHUAMWU U BKIOYaKoLWas pasBuTMEe M COBEPLLUEHCTBOBAHME
TEXHUKN anrebpandeckux npeobpasoBaHu ANS  peleHus  ypaBHEHUN,
HEepaBeHCTB M cucTtem; dOPMUPOBaHNE CMOCOOHOCTU CTPOUTb U UCCNeaoBaTb
npocTenume martemaTudeckue Moaenn npu pelleHurn MNpuKnagHbiX 3agad,
3a4auy U3 CMEXHbIX U cneumasnbHbIX OUCLUUMNSIINH;

e reoMeTpuyeckas InuHUS, BKOYalWas HarnsgHble  npeacTtaBneHust o
NPOCTPaAHCTBEHHbIX durypax u u3yvyeHne ux CBOWCTB, (POPMUPOBaHUE WU
passuTue NPOCTPaHCTBEHHOIO BOOGOpaxxeHus, passutune crnocobos
reoMeTpuYeckux WN3MepeHUn, KOOPAMHATHOrO W BEKTOPHOro MEeTo40B Afis
peLleHna MaTemMaTUYECKUX N NPUKNagHbIX 3a4auv;

e CTOXacTuMyeckas IMHUS, OCHOBaHHAd Ha pa3BUTUM KOMOMHATOPHbLIX YMEHUN,
npeacraBneHnn o} BEPOATHOCTHO-CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX
OKpyXatoLiero mupa.

N3yyeHne obuweobpasoBaTtenbHOn yyebHOM  AaucumnnuHbl  «MaTemaTukay
3aBepLuaeTcs NoaBedeHMEM UTOroB B (hopMe 3k3aMeHa B pamKax NpOMEXYTOYHON
atTecTauum CTyaeHToB B npouecce ocBoeHnsa ocHoBHon OlMOIT CIO ¢ nonyyeHnem
cpenHero obuiero obpasosanus (MMKPC, MICC3).

3. OMUCAHME MECTA YYEBHOW OUCLIUMJIUHBI B YYEBHOM MJTAHE

YyebHas gucumnnmHa «MaTtematunka» siBnsieTca ydebHbIM npeamMeTom u3 vmicna
obwmx ansa BkYeHNA BO BCce ydebHble nnaHbl 06s3aTtensHoOn npeameTHon obnacTtu
«MaTemaTtuka n nngopmatmka» ®roC cpegHero obuiero obpasoBaHus.

YyebHas gucumnnuHa «MaTtematmka» wu3dyyaetcs B o6weobpaszoBaTenbHOM
uyukne yyebHoro nnana OOl CMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHusa C
nonyyeHmem cpegHero obuiero obpasosanHus MMCCS.

B y4yebHbix nnanax MNMNCC3 mecto yyebHom gucumnnuHbl «MatemaTtvka» — B
coctaBe 06wmnx obweobpasoBaTtenbHbiX YY4eOHbIX ANCUMMMANH, (POPMUPYEMbIX W3
obs3aTtenbHbIX npeameTHbix obnacten ®rOC cpegHero obuwero obpasoBaHus, Ons
cneunanbHoctn CIMNO 43.02.10 Typusm coumanbHO-3KOHOMUYECKOrO  nNpodouns
npodeccuoHanbHOro obpasoBaHus.

4. PE3YJIIbTATbl OCBOEHMUA

OcBoeHve cogepxaHusa ydyebHon gucumnnuHbl «Matematuka» obecneuvsaeT
AOCTUXEHME 00yYaloLWnMNCs cneayLnx pe3ynbTaToB:
JINYHOCTHBbIX:
-- chOPMMUPOBAHHOCTL NPEACTaBNEHN O MaTeMaTUKe KaKk YHUBEPCANbHOM S3blKe
Hayku, CpeAcTBEe MOLENUPOBaAHUSA SBMEHWA W MPOLECCOB, WAEsAX W MeToAax
MaTeMaTUKu;
-- MOHMMaHWe 3Ha4YMMOCTN MaTEMATUKN ANs HAYy4YHO-TEXHUYECKOro Nporpecca,



COPMMPOBAHHOCTb OTHOLLEHNSA K MaTeMaTUKe Kak K YacTu obLievenoBeyeckomn
KyNbTypbl Yepe3 3HaKOMCTBO C UCTOPUEN pasBUTUS MaTteMaTuKu, SBOMOLMEN
MaTeMaTUYeCKNX naen;

--  pasBuUTME  JIOrMYECKOrO0  MbILWMEHUS,  MPOCTPAHCTBEHHOrO  BOOBpaKeHus,
anropuTMUYECKON KynbTypbl, KPUTUMHOCTU MbILUSIEHNS HA YPOBHE, HEO6X0AMMOM AN
ByayLien npodeccnoHanbHON 4eaTenbHOCTU, ANg NpoaomKeHNs obpa3oBaHms 1
camoobpa3oBaHus;

-- OBrfafeHve MaTeMaTU4YeCKMMU 3HAHUAMU U YMEHUAMM, HeobxoaumbiMKU B
NOBCEAHEBHOM XW3HU, 451 OCBOEHUSA CMEXHbIX €CTECTBEHHOHAYYHbIX ANCLMMNITMH U
ANCUMNINH NpodeccrMoHanbHOro Lukna, ansa nonyydeHnss obpasoBaHnsa B obnacrax,

He Tpebyowmx yrnybneHHon MateMaTuyeckon NnoaroToBKuy;

-- TOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHuio, B TOM YUCre camoobpa3oBaHuio,

Ha NPOTSXKEHUM BCEW >KWU3HW; CO3HATENbHOE OTHOWEHWE K HenpepbiBHOMY
obpas3oBaHMiO KaK YCNoOBWUIO YCMELLUHOW npodeccMoHanbHOm ©n ObLLECTBEHHON
AEeATENbHOCTH;

-- TOTOBHOCTb M CNOCOBHOCTL K CaMOCTOSATENIbHON TBOPYECKON U OTBETCTBEHHOM
AEATENbHOCTH;

-- TOTOBHOCTb K KONMEeKTUBHOW paboTe, COTPyOHUYECTBY CO CBEPCTHUKaMuU B
obpasoBaTenbHON, 0OLWEeCTBEHHO NoNe3Houn, y4ebHo-nccnegoBaTenbCKOn, NMPOEKTHON K
ApYrMX Buaax AesiTenbHOCTY;

-- OTHOWEHWe K npodeccuoHanbHOW OeATEeNbHOCTU KakK BO3MOXHOCTM yyacTus B
peLLEeHNN NNYHBIX, OBLLECTBEHHbBIX, FOCY4apCTBEHHbIX, OBLEeHaUNOHanbHbIX Npobnem;

MeTanpeaMeTHbIX:

-- YMEHMEe CaMOCTOATENbHO OnpeaenaTh Lenu AesaTenbHOCTU U COCTaBNATb NiaHbI
AEeATEeNbHOCTN; CaMOCTOSTENBbHO OCYLLECTBNATb, KOHTPONMPOBaTb U KOPPEKTUPOBaTb
AeATeNbHOCTb; MCNONb30BaTh BCE BO3MOXHbIE PECYPCbl 4S5 AOCTUMXKEHNS
NOCTaBMEHHbIX Lienen n peanusauum nNnaHoB AesATeNbHOCTY; BblIbMpaTh yCneLlHble
cTpaTernm B pasfiMyHbIX CUTYyaLMUSsIX;

-- YMEeHWe NpoayKTUBHO 06LWaTbCa 1 B3aMMOAENCTBOBATbL B NPOLECCe COBMECTHOM
AEATENbHOCTU, YyYnTbIBaTb MNO3UUUKU APYrUX YYACTHUKOB AeATeSNIbHOCTU, 3(PEeKTUBHO
paspeLuaTb KOHIUKTbI;

-- BflageHne HaBblkamMu No3HaBaTesNibHON, y4ebHO-uccrneaoBaTeibCkor U MPOEKTHOM
AEeATEeNbHOCTU, HaBblkaMy paspeLleHns npobnem; cnocoOBHOCTb U FTOTOBHOCTb K
CaMOCTOATENBbHOMY MOUCKY METOAOB PeLLEHUs NPaKTUYEeCKMX 3a4a4y, NPUMEHEHNIO
pasnU4YHbIX METOA0B MO3HAHUS;

-- TOTOBHOCTb M CNOCOBHOCTb K CaMOCTOSATENBHON MHPOPMaLIMOHHO-NO3HABaTENbHON
AEeATENbHOCTU, BKNOYas YMEHNE OPUEHTUPOBATHCA B PA3IIUYHbIX MCTOYHMKAX
WHOPMaUUK,  KPUTUYECKM  OUEeHMBaTb W UHTepnpeTupoBaTb  MHOpMaumIo,
nony4aemyto 13 passimyHbiX UICTOYHMKOB;

-- BrlageHune A3bIKOBbIMU CPeacTBaMU: YMEHUE SICHO, JIOTMYHO M TOYHO M3naraTb CBOH
TOYKY 3pEHUS, NCNONb30BaTb aleKBaTHbIE A3bIKOBbIE CPEACTBa;

-- BflajeHne HaBblkamMu No3HaBaTenbHOM pedneKkcum Kak 0CO3HaHNSA coBepLlaeMblX
AENCTBUMA U MbICITUTESNbHbBIX NPOLECCOB, UX pPe3yribTaTOB U OCHOBaHWN, rPaHuUL, CBOErO
3HaHWS U HE3HAHUSA, HOBbIX NO3HaBaTENbHbIX 3a4a4 N CPeACTB AN UX AOCTUXKEHUS;

-- LeneycTpeMneHHOCTb B MOMCKax U NPUHATUM peLleHnin, coobpasnTtensHOCTb U
NHTYUUNA, pa3BUTOCTb NPOCTPaHCTBEHHbIX npeacTaBneHuin; CNocobHOCTb
BOCMNPUHMMATb KPacoTy U rapMOHUIO MUPa;

npeaMeTHbIX:
- CC*)OpMI/lpOBaHHOCTb I'Ipe}J,CTaBJ'IeHI/Iﬁ O MaTeMaTuke Kak 4acTtu MVIpOBOI?I KynbTypbl U
MecTe MaTeMaTukn B COBpeMeHHOIZ umBUIIM3aumm, cnocobax onucaHus ABNeHUM



peanbHOro Mupa Ha MaTeMaTUYECKOM S3bIKE;
-- CpOPMUPOBAHHOCTb MPEACTaBMEHNUN O MaTEMATUYECKNX MOHATUAX KaK BaXKHEMLIMX
MaTemMaTU4Yeckux Moaesnsix, No3BONAILWMX ONUCbIBATb U M3yyaTb pasHble Npouecchl n
ABIEHMWS; MOHMMAHME BO3MOXXHOCTN aKCMOMaTUYECKOro NOCTPOEHNS
MaTeMaTU4YeCKNX TEOPUH;
-- BfageHve MeTodamMuM [[oKas3aTenbCTB W anroOpuTMOB  PELLEHUSA, YMEHMEe Ux
NPUMEHSTb, NPOBOAUTL AoKa3aTerbHble PacCy>XAeHNA B XO4e peLleHns 3agay;
-- BlageHne ctaHgapTHbIMM NpUeMaMm peLleHns paumoHanbHbIX U MppaunoHarbHbIX,
nokasaTtesibHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, NX
CUCTEM; UCNOMb30BaHME rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM Yucne And noucka
NyTU peLleHnst U UNSICTPaLmn peLleHnss ypaBHEHUIN U HEPABEHCTB;
-- chopMMpPOBaAHHOCTbL NpeacTaBneHn 06 OCHOBHbIX MOHATUAX MaTEMaTUYECKOrO
aHanusa n ux CBOMCTBaX, BrajeHne yMeHueM XxapakrepusoBaTtb nosefeHue (OyHKUUN,
NCNOMb30BaHME NOMYYEHHbIX 3HaHWUM OS5 ONUCaHUSA U aHanusa pearbHbIX
3aBMCUMOCTEWN;
-- BflaieHNe OCHOBHbLIMU MOHATUSIMU O MITOCKUX N MPOCTPAHCTBEHHbBIX FrEOMETPUYECKNX
durypax, MX OCHOBHbIX CBOWCTBax; C(POPMMPOBAHHOCTb YMEHUS pacno3HaBaTb
reomeTpuyeckne urypbl Ha 4eptexax, MOAENAX U B pearibHOM MUPE; NPUMEHEHME
N3YYEeHHbIX CBOMCTB reOMeTPUYECKNX puryp 1 doopmMmyn Ansa pelleHns reoMmeTpmuyeckmnx
3agad 1 3agad C NPakTUYECKMM COAEPKAHMEM;
-- chOPMUPOBAHHOCTb MPEeACTaBfeHn O npoueccax U SABNEeHUsIX, UMELLNX BEPOSAT-
HOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peanibHOM MWUpe, OCHOBHbIX
NOHATUAX 9ONIeMEHTapHOW TEeOopUn BEPOATHOCTEN; YMEHUA HaxoguTb W OLeHMBaTb
BEPOATHOCTM HACTYNMEeHUss COObLITUM B MNPOCTENLLMX MPAKTUYECKUX CUTyaLMsX W
OCHOBHbIE€ XapaKTePUCTUKN CryYanHbIX BESTUYMH;
-- BNageHMe HaBblkaMX WCMNONb30BaAHNA TOTOBbLIX KOMMLIOTEPHbLIX MNPOrpaMmm npwu
pelleHnn 3agad.

5. COOEPXAHUE

OnucaHne TemaTM4eckoro coAepXaHusi y4ebHOM AUCUMUNMMHBI, OCHOBHbIE
MOHATUSA NO KaXKAon Teme, paboTa Ha NPaKTUYECKUX 3aHATUAX.

1. BBepeHue. nOBTOpeHMe n 3aKpenineHmne oCHOBHbIX NOHATUN

MoBTOpeHue. PelleHne 3agay ¢ UCNoONb30BaHMEM CBOMCTB YUCEN N CUCTEM
CUMCIEHUS, AENTUMOCTU, AONEN U YacTeun, NPOLEHTOB, MOAYNEN Ymcen.

PeweHuve 3agay ¢ cnonb3oBaHMEM CBOMCTB CTENEHEN U KOPHEWN, MHOTOYS1EHOB,
npeobpas3oBaHUN MHOMOYIEHOB M APOOHO-paLNOHasbHBIX BbIPaXKeHUN.

PeweHuve 3agay ¢ ucnonb3oBaHvemM rpagycHon mepsbl yrna. Moaynb ymucna u ero
CBOWCTBA.

PeweHve 3agay Ha gBMXeHME U COBMECTHYH paboTy, cMecu 1 cnnaebl C
MOMOLLbIO NMIMHENHbIX, KBagpaTHbIX 1 APOBHO-paumMoOHanbHbIX YpaBHEHUN N UX CUCTEM.

PeweHuve 3agay ¢ NOMOLLbIO YNCIOBbLIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OLHOM NepeMeHHON, C NPUMEHEHNEM N300paXXeHNST YNCTTOBbLIX NPOMEXYTKOB.

PelweHne 3agay ¢ ncnonb3oBaHMEM YMCIIOBbLIX PYHKUUIA N UX TPadoUKOB.
Ncnonb3oBaHne CBOMCTB M rpaddUKoOB NIMHENHBIX U KBagpaTUYHbIX OYHKUUIA, oBpaTHON

NPOMNOPLMOHANLHOCTU U oyHKLmKM * = Wt

"padomyeckoe pelleHne ypaBHEHUN U HEPABEHCTB. Mcnonb3oBaHne onepaumin
Hag MHOXXECTBaMU 1 BbICKa3blBAHUSIMMW.

Vcnonb3oBaHWe HepaBEHCTB N CUCTEM HEPABEHCTB C OAHOW NepeMeHHON,
YMCNOBbLIX NPOMEXYTKOB, UX 06begMHEHU N NepeceYeHUN.



MpumeHeHne Npu pelleHnn 3agay CBOMCTB apudPMeTUHECKOn N reoMeTpu4ecKon
nporpeccun, CyMMmMpoBaHUs BECKOHEYHOWN CXOOSLEeNCH reOMeTPMYECKO NPOrpeccun.

2. Anre6pa 1 Hayana aHanusa

MHoxecTBa  (4MCrnoBble, TreoMeTpuyeckux  uryp). Xapakrepuctmyeckoe
CBOWCTBO, O3NEMEHT MHOXeCTBa, MyCToe, KOHe4yHoe, OBEeCKOHEeYHOe MHOXECTBO.
Cnocobbl 3agaHua MHoxecTB [logmHOXecTBO. OTHOLWIEHUS NPUHAANEXHOCTY,
BKMNOYeHNda, paseHcTBa. Onepauuu Hag mMHoxectBamu. Kpyrn Ounepa. KoHeyHble n
OeckoHeuYHble, CHETHbIE U HECYETHbIE MHOXECTBA.

2.1. CmeneHu u KOpHU.

KopHW HaTypanbHOW CTeneHn u3 4mcna u ux ceonctea. [NoHATME ocHOBaHUA ©
nokasatens. O600OWEHHOe noHATMe cTeneHn. CBonctBa cTteneHen. CTeneHHble,
nppaumoHarnbHble 1 NoKasaTenbHble ypaBHEHUS. [Toka3aTenbHble HepaBeHCTBa

MpakTu4yeckne 3aHATUSA.

Mpeobpa3oBaHMe BblpaXXeHW, codepXawmx pagvkanbl. BbelumcneHve u
CpaBHeHWe KOpHen. PelueHne NpoCcTenwwnx CTeNEHHbIX U ppaunoHarbHbIX YpaBHEHUNA.

HaxoxgeHne 3HayeHui CTeneHen C paumoHarnbHbiM nokasatenem. CpaBHeHue
cteneHen. NpeobpasoBaHne BbipaXeHU, cogepawmx creneHn. OCHOBHble MeToAbl
peLleHns nokasaTesibHbIX YpaBHEHNA U HEPABEHCTB.

2.2. Jloecapuhmel.

MoHatne norapudpma. CeorictBa norapudmoB. OCHOBHOE norapugpmmyeckoe
TOXOecTBO. [ecATudHble W HaTypasnbHble norapudmbl. HaxoxgeHue 3HavyeHun
norapudmoB. lNepexo OoT 0aHOro ocHoBaHuA K Apyromy. OCHOBHble METOAbI peLleHns
norapugMmn4ecKknx ypaBHeHMn 1 HepaBeHCTB.

3. OCHOBbI TPUrOHOMETpPUN

PagnaHHasa mepa yrna, TpuroHoMmeTpudeckass OKpYy>KHOCTb. TpUroHomeTpudeckme
dyHKUMM Yucen un yrrnos. PopMyrnbl MPUBEAEHUS, COXEHUS TPUTOHOMETPUYECKNX
dyHKUMN, PopMyrbl ABOMHOIO U MONIOBMHHOIO aprymeHTta. NpeobpasoBaHue CyMmbl,
pa3HOCTU B NPOU3BEAEHNE TPUTOHOMETPUYECKUX DYHKLNIW, 1 HA0BOPOT.

PagnaHHbIn MeTo U3MepeHUs yrinoB BpaleHNs, ero CBs3b C rpagyCHoON Mepown.
MpumeHeHne OCHOBHbIX (POPMYN TPUrOHOMETPUU AN nNpeobpas3oBaHUs NPOCTENLLIUX
TPUrOHOMETPUYECKNX BblpaxkeHnin. MeToabl peLleHnsi TPUroHOMETPUYECKNX YPaBHEHUI.

TpuroHoMmeTpudeckue OyHKLUM YNCIIOBOrO apryMeHTa y = cos X, y = sin X, y = tg
X, Yy = ctg x. CBowncTtBa u rpadomkm TPUrOHOMETPUYECKUX PYHKLMNA.

O6paTHble TpUroHoMeTpuyeckme (YHKLUMU, UX FNaBHble 3Ha4YeHusl, CBOMCTBa U
rpacukn. TpuroHomeTpuyeckne ypaBHeHusi. OpHOPOAHbIE  TPUTOHOMETPUYECKME
ypaBHeHUA. PelueHne npocTenwmnx TPUrOHOMETPUYECKUX HepaBeHCTB. [lpocTenwve
CUCTEMbl TPUTOHOMETPUYECKNX YPaBHEHUN.

4. DYHKUUN, UX CBOMCTBA U rpacuku

CeowncTtBa dyHKUMn: obnactb onpeaeneHusi, obnactb 3Ha4e€HWUn, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPAHNYEHHOCTb, NEPUOANYHOCTL. CTeneHHble, Noka3aTenbHble
norapumMmyeckme, TpUroHOMeTpuyeckne 1 obpaTHble TPUrOHOMETPUYECKMEe OyHKLNN
Mpadmkn n 0cCOBEHHOCTU N3BECTHBIX NEMEHTAPHbIX OYHKLMNA.



lpakmu4eckue 3aHsMus

lMocTpoeHne  rpadomMkoB  (PYHKUMW:  noKasaTerbHbIX,  forapupmMmyeckux,
TpuroHomeTpuyecknx. [peobpasoBaHne rpadukoB: napannenbHbil  NepeHoc,
CUMMETPUS, pacTsKEHNE U cxKaTue.

5. Hayana matemaTn4yeckoro aHanusa
5.1. lNpouseodHas

Mpepoen nocnepoBatensHocTn. [lpegen yHKuuK. [loHATME NpPOU3BOLHOM
dyHKUMN. [TpOn3BOAHbIE OCHOBHbLIX 3fIeMEHTapHbIX OYHKUMA. [Tpon3BOaHbIE CyMMBb,
pasHOCTW, MNpPOU3BEOEHUS U YacTHOro. ®Pusmyeckuin CMbICNT  NPOU3BOLAHON,
reoMeTpuyeCcKkum CMbICI MPOU3BOAHON. YpaBHEHWE KacaTeslbHOM K rpaduky doyHKUUK.
MpumeHeHne npousBogHOW ANns uccregoBaHna yHKUMW. KacaTenbHas K rpaduky
dyHKUMN. [eomeTpuyeckMn u U3NYECKUA CMbICIT  NPOU3BOAHOW. [lpymeHeHune
nponssogHon B usnke. [lpousBogHble anemMeHTapHbIX YyHKUMK. [pasuna
AndodepeHUmMpoBaHus.

AnddepeHumpyemocTb oyHKUMK. NponsBoaHaa oyHKUMKM B Touke. KacaTenbHas
K rpaduky yHKuMn. [eomeTpuyeckum u  (U3NYECKMA CMbICT  NPOU3BOLHON.
MpumeHeHne npousBogHONW B duaunke. [MponsBogHble 3dNEMEHTapPHbIX YHKLUNNA.
MpaBuna gnddepeHunpoBaHus.

5.2. lNepsoobpa3sHas u uHmeaparl.

MepBoobpasHas. HeonpeaeneHHbin nHTerpan. lNepBoobpasHble aneMeHTapHbIX
dyHKumi. MNnowaab KpuBonMHenHon Tpaneumn. dopmyna HetoToHa-JNlenbHunua.
OnpepgeneHHbi nHTerpan. Beluncnenune nnowagen niocknx uryp n o6LemMoB Ten
BpaLLLeHNS C MOMOLLBbIO UHTerpana.

MeToab! pelueHna yHKLUNOHaNbHbIX ypaBHEHUN U HEPABEHCTB.

lpakmu4eckue 3aHsIMus

BbluncrneHne npegenos nocnenoBaTenibHOCTEN N OYHKLUMNA.

Mpasuna n dopmynbl anddepeHunpoBaHnd, Tabnmubl NPON3BOAHbLIX
anieMeHTapHbIX PYyHKUMK. NccnegoBaHne (oyHKUMN HA MOHOTOHHOCTb, HaxoXaeHue
9KCTPEMYMOB (PYHKLUIN, MakCUManbHbIX U MUHUManbHbIX 3Ha4YeHu. NocTtpoeHne
rpadomMKoB (PYyHKLINNA.

BbluncneHne nepBoobpasHbIX U MHTErpanos.

6. dnemMeHTbl KOMOMHATOPUKU N TEOPUUN BEPOATHOCTEN
6.1. BnemeHmMbI meopuu 8epossimHocmeu

CobbiTne. Wcxogbl. bnaronpuatHble wmcxogpl. Knaccuuyeckoe onpenenexHue
BEPOATHOCTM COoObITMA. HesaBucumMble ucnbiTaHus. CroXeHMe W YMHOXEHUe
BEPOATHOCTEMN.

6.2. BrnemeHmMbl KOMGUHAMOPUKU

OCHOBHblEe NMOHATUA KOMOWHATOPMKX. 3agayM Ha MOACHET YMcra pasMeELLEHUN,
nepecTtaHOBOK, coveTaHun. PelweHne 3agay Ha nepebop BapnaHToB.

6.3. AnemeHmMbI MamemMamu4eckol cmamucmuKu



MpeactaBneHne p[aHHbiX (Tabnuupbl, Auarpammbl, rpadukn), reHepanbHas
COBOKYMNHOCTb, BblIbOpKa, cpeagHee apudmeTnyeckoe, MeanaHa.

YcnoBHas BepOATHOCTb. [1paBuno yMHOXeHUs BepossiTHocTen. Popmyria nornHom
BeposATHocTU. Popmyna bareca.

[OuckpeTHble  criydyarHble BenuuMHbl W pacnpegeneHnd. CoBMeCTHble
pacnpegeneHus. PacnpeneneHve cyMMmbl Y NMpoU3BEOEHUA HE3aBUCUMMbIX CryYanHbIX
BenuunH. MaTemaTudeckoe oOXugaHue W OUCNEPCUst  CriydalHOW  BeSIUYUHbI.
MaTtemaTuyeckoe oxvaaHve u ANcnepcus CyMmbl CryvanlHbIX BESTUYNH.

BuHapHas cnyyanHas BenuyuHa, pacnpegeneHne bepHynnu. F'eomeTtpuyeckoe
pacnpegerneHve. bBuHommanbHOe pacnpegeneHne n ero CBOMCTBa.
'MnepreomeTpuyeckoe pacnpeaeneHme 1 ero CBOMCTBea.

HenpepbiBHblE cry4YalriHble BENUYMHBL. [1NOTHOCTL BEPOATHOCTU. PyHKUUSA
pacnpegerneHus. PaBHomepHoe pacnpenenexue.

lMokasaTenbHoe pacnpeneneHve, ero napameTpsbl.

Pacnpegenexve lNyaccoHa n ero npumeHeHne. HopmanbHOe pacnpegerneHue.
dyHkuma Jlannaca. NapameTpbl HOpManbHOro pacnpegenenus. MNMpumepsl criyvyanmHblx
BENUYUH, MNOLYMHEHHbLIX HOPManbHOMY 3aKOHy (MOrpelwHoOCTb W3MEPEHUn, pocT
yenoseka). LleHTpanbHasa npegensHas Teopema.

HepaBeHcTBO YebbiweBa. Teopema YebbiweBa n Teopema bepHynnu. 3akoH
Gonbwunx yncen. BbIBOPOYHLIN MeTOoL WU3MEepeHUss BepOATHOCTEN. Ponb 3akoHa
BonbLUMX YMcen B Hayke, Npupoae u obuiecTse.

KoBapunauma gByx criydanHbIxX BeNMYMH. [1oHATME 0 KOadhdMLUMEHTE Koppensaumu.
CoBMecCTHble HabnoaeHna AOBYX CryyYanHbIX BenuvyuH. BblBGOpoYHbI KO3 ULMEHT
Koppenauuu. JlnHenHasa perpeccusi.

Cratuctnyeckas runotesa. CtaTUCTUKA KpUTEPUSI U ee YpPOBEHb 3HAYMMOCTW.
lMpoBepka npocTenwmnx runoTes. IOMNUPUYECKME pacnpefeneHms M KX CBsA3b C
TeopeTudecknmu pacnpegeneHnamu. PaHrosas koppensaumsi.

[MoctpoeHne cooTBeTCTBUN. WHBEKTUBHbIE U CIOPBHLEKTUBHbIE COOTBETCTBUS.
Buekuyuun. nckpeTtHasa HenpepbliBHOCTb. [puHumn OQupuxne.

lpakmu4eckue 3aHsMus

Knaccuyeckoe onpeaeneHve BepoATHOCTU, CBOWNCTBA BEPOSATHOCTEN, TeopemMa O
cyMmMe BeposTHOCTeN. BeluncrneHne seposatHocTen. lNpuknagHble 3agayn.

PeweHne koMBUHaATOPHLIX 3a4a4 M 3agad Teopum BEPOATHOCTEN C NPUMEHEHNEM
dopMyn KOMOMHATOPUKMN.

MpencraBneHne YNCNoBbIX AaHHbIX. [prKknagHble 3agayn.

7. FleomeTpus

lMoBTOpeHue. PelweHne 3agay ¢ ncnonb3oBaHMEM CBOUCTB oUryp Ha MiIOCKOCTW.
PeweHne 3agay Ha [okasaTenbCTBO W MOCTPOEHME KOHTprpumepoB. [MpumeHeHne
NPOCTENLLMX TNOrMYyeckux npaeun. PeweHne 3agad C UCMNOMb30BaHWMEM TEOPEM O
TpeyrosfibHMKax, COOTHOLLEHUI B MPSIMOYTOfbHbIX TPEYrofibHMKax, akToB, CBSA3aHHbIX C
yeTblpexyrofibHukamu. PelleHne 3agady € uMCnofnb3oBaHWeM akToB, CBSA3aHHbLIX C
OKPY>XHOCTSIMU. PelueHne 3agady Ha U3MepeHWsa Ha MIOCKOCTU, BbIMUCNEHUS ONUH U
nnowagen. PeweHne 3agay ¢ NnoOMOLbLIO BEKTOPOB U KOOpAWHAT.

HarnsgHasa ctepeomeTtpus. lNpusma, napannenenunes, nupamuaa, Tetpasgp.

OCHOBHblE NOHATUA FEOMEeTPUU B MPOCTPAHCTBE. AKCUMOMbI CTEPEOMETPUN U
cnencTeus U3 HMX. NoHaTue 06 akcmomaTnyeckom MeToae.

Teopema MeHenas gns TeTtpasgpa. [1oCTpoeHue CceyYeHUn MHOrorpaHHUKOB
MeTtogomMm  cnepoB.  LleHTpanbHoe — npoekTupoBaHue.  [locTpoeHne  ceyeHun
MHOFOrpaHHMKOB METOLOM MPOEKLMUN.



CkpelwmBarowmecss npsimble B MNPOCTpPaHCTBE. Yron mexay Humu. Metoabl
HaXOXOEHMS PacCTOSHUI MeXAy CKpeLnBaoLWMMNCA NPAMbIMU.

Teopembl 0 napannenbHOCTM MPSMbIX W MNIIOCKOCTEM B MNPOCTPAHCTBE.
MapannenbHoe npoekTupoBaHne u u3obpaxeHue duryp. eomeTpuyeckne mecrta
TOYEK B NPOCTPaHCTBE.

MepneHamKynspHOCTbL NPSIMON U NIockocTU. OpTOroHanbHoe NPOEeKTMPOBaHWUE.
HaknoHHble n npoekuun. Teopema o Tpex neprneHanKynapax.

Buabl  TeTpasgpoB.  OpToueHTpuMYeckM  TeTpasap, KapkacHbli  TeTpasap,
paBHOrpPaHHbIN  TeTpasgp. [lpamoyronbHbii TeTpasgp. Meamanbl n  BumegunaHbl
TeTpasgpa.

[ocTpanBaHne TeTpasgpa 4O Napannenenunea.

PaccTtosHua mexay durypamm B npoctpaHcTBe. O6wnin nepneHanKynsap AByX
CKpeLLMBaoLLMXCS MPSMbIX.

Yrmel B npocTtpaHctBe.  [lepneHaukynspHble — nniockoctn.  [nowaab
OpTOroHanbHOW npoekunn. [lepneHaukynsapHoe ceyeHue npuaMbl. TpexrpaHHbin 1
MHororpaHHbi yron. CBOMCTBa MMOCKUX YriioB MHOrorpaHHoro yrra. CBoncTtaa nnockux
W OBYrpaHHbIX YrNoB TpexrpaHHoOro yrna. Teopembl KOCUHYCOB M CUHYCOB [N
TpexrpaHHoro yrna.

Buabl MHororpaHHukoB. PasBepTkuM MHororpaHHuka. Kpatyanwme nytM Ha
NOBEPXHOCTU MHOIOrpaHHuKa.

Teopema 3unepa. NpaBunbHble MHOrOrpaHHMKN. [IBONCTBEHHOCTb NMPaBUSbHbIX
MHOIOrPaHHMKOB.

Mpuama. [Mlapannenenunen. CeouctBa napannenenunega. [MpsMoyronbHbIN
napannenenunes. HaknoHHbIE NPU3MBbI.

Mupamupaa. Buabl nnpamua. OnemMeHTbl npaBunbHoOn nupamugsl. MNupamungsl
paBHOHAKITOHEHHbIMKU pebpamun 1 rpaHAMK, NX OCHOBHbIE CBOMCTBA.

Mnowaam noBepxHOCTEN MHOMOrpaHHUKOB.

Tena BpawleHus: UMNUHAP, KOHyC, wap u cdepa. CedeHns LmMnmHapa, KoHyca u
Wwapa. WaposBon cermeHT, LLapoBOW CNon, WapoBon cekTop (KOHYC).

YceyeHHada nupamuaa u yceyeHHbIN KOHYC.

OnemMeHTbl cchepmyeckon reomeTpun. KoHmyeckme cedeHus.

KacaTenbHble npsiMble 1 NNockocTu. BnucaHHble 1 onncaHHble cdepbl. Kacatowmecs
chepbl. KombuHauum ten BpaLlieHums.

BekTopbl n koopanHatel. CymMa BEKTOPOB, YMHOXEHWE BEKTOpPA Ha YMCOo. Yron
mMexay Bektopamun. CkansipHoe npovsBeaeHume.

YpaBHeHMe nnockoctn. Popmyria pacCTosHUSA Mexay Touykamu. YpaBHEHue
cthepbl. dopMyna paccTtosiHUs OT TOYKM [0 nnockoctu. Crnocobbl 3ajaHus npsiMon
ypaBHEHUAMMU.

PeweHne 3agay v gokasatenbCTBO TeOpeM C NMOMOLLLI BEKTOPOB U METOO0M
KOOpAMHaT. QNeMeHTbl reoMeTpun Mmacc.

MoHaTne obbema. O6bembl MHOrorpaHHMKoB. O6beMbl Ten BpaLeHusi. AKCUOMbI
obbema. BbiBog copmyn ob6beMoB npsMOYronbHOro napannenenunena, npuamMbl 1
nupammabl. opmynbl Ans HaxoxaeHus obbema TeTpasgpa. Teopembl 06 OTHOLLEHUAX
06BbEMOB.

MpunoxeHna wHTerpana K BbIYUCIEHUIO OOBLEMOB W MNOBEPXHOCTEN Ten
BpaweHus. MNnowanb cdepuyeckoro nosica. O6bem waposoro cnos. lNpumeHeHne
obbemoB Npu peLleHnn 3agau.

Mnowagb cepsbl.

PasBepTka umnuHgpa u KoHyca. lnowaab NnoBEPXHOCTM LMNMHAPA U KOHYCa.
KomGurHaL MM MHOrOorpaHHUKOB M TeN BpaLLEeHus.

Mopobue B npocTtpaHcTBe. OTHOWeEHME 0ObEMOB M NSoWagden MOBEPXHOCTEN
noaobHbIX churyp.



[BUXeHUS1 B NPOCTPaHCTBE: NapannesbHbIi NepeHOC, CUMMETPUS OTHOCUTENBHO
NNOCKOCTU, LeHTparnbHasi CAMMETPUSl, MOBOPOT OTHOCUTENBHO MPSIMONA.

MpeobpasoBaHme nogobusi, romoTeTusi. PelleHne 3agay Ha NNOCKOCTU C
NCMNONb30BaHNEM CTEPEOMETPUYECKMX METOIOB.

6. TEMATUHECKOE NNAHUPOBAHME C ONPEAENIEHWEM OCHOBHbIX BUOOB
YYEBHOU OEATEJIBHOCTU OBYYAIOLLUMNXCA

Bua yue6HOM paboThl O6bem
4acoe
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 361
AyautopHas y4yebHas paboTta (o6si3aTenbHble yYeOHble 3aHATUSA) 234
(BCcero)
B TOM YMChe:
npakTnyeckne 3aHgaTma 234
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTa 127
oby4arowerocs (Bcero)
BbinonHeHne gomMmallHUX 3agaHui B BUOE peLlleHnsa oTaenNbHbIX 3a4ad, 127
NpoBe4eHMs  TUMOBbIX  PacyeToB, PaACYETHO-KOMMbIOTEPHbLIX U
nHanBMAayanbHblX paboT MO OTAeNbHbIM pasgenam  AUCLMNIIUHLI,
NoAroToBKa K KOHTPOSbHbIM pabotam

UToroBas aTtTectauusi B (popMe 3Kk3ameHa

TEMATUYECKOE NMJIAHUPOBAHUE

Ne CopepxaHue oby4yeHus KonunyectBo
nn 4YacoB
AyauTopHbIe 3aHATUA

1. [1. BeegeHue. [NoBTOpEHME N 3aKpensieHNE OCHOBHbIX MOHATUN 4

2. 2. Anrebpa n Hayana aHanusa 16
(2.1. CTeneHn KOpHK)

3. 2. Anrebpa v Hayana aHanusa 20
(2.2. INlorapudmsbl)

4. 3. OCHOBbI TPUrOHOMETPUU 30

5. 4. DyHKUMN, X CBOUCTBA U rpacukn 36
5. Hayana matemartnyeckoro aHanusa 48
(5.1. NpownssoaHas)

7. 5. Hayana matemartnyeckoro aHanusa 48
(5.2. NepBoobpasHasa n nHTerpan)

6. 6. OnemMeHTbl KOMOMHATOPUKN N TEOPUM BEPOSATHOCTEN 16

7. [7.eomeTpuda 16

Utoro: 234

BHeayauTopHas (camocTosiTenbHas) paborta

BbinonHeHne gomawHnx 3agaHum B Buae peweHna oTaesibHbIX 127
3aad, npoBegeHuna TUNnoBbIX pac4eToB, pac4eTHO-
KOMMbOTEPHbIX N MHONBUAYASIbHbIX pa60T no otaerbHbIM
pasgenamMm ancunnimHbl, NOAroTtoBka K KOHTPOJ1bHbIM pa60TaM
BCEIO: 361




XAPAKTEPUCTUKA OCHOBHbIX BUAOOB AEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHue obyyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATENbLHOCTU
CTYAEHTOB (Ha ypoBHe y4eOHbIX feNCTBUI)

BBEOEHUE. NOBTOPEHUE U 3AKPEMJIEHUE OCHOBHbIX MOHATUN

BeeneHue

O3sHakomneHue ¢ uensammn n sagadamm nlyveHus
MaTeMaTUKu npm ocesoeHnn cneymansHocten CIr1O

Uucna

BbinonHeHne apudmeTnyecknx 4enNCcTBUN HaL YMcnamu.
HaxoxageHne owmnbok B npeobpa3oBaHusIX 1
BblYNCIEHMNSAX.

[MoBTOpEHME NOHATUI HaTypanbHbIX, LESbIX,
pauMoHanbHbIX, ppauMOHanbHbIX, BELECTBEHHbIX YMCerT.
COOTHOLLEHUSA MEXAY MHOXECTBaMU 3TUX YNCen
(BrnoxxeHwue).

YpaBHeHus,
HepaBeHCTBa, CUCTEMbI
ypaBHEHUI U
HepaBeHCTB

[ToBTOpEHME OCHOBHbLIX METOA0B PELLUEHUS YpaBHEHUN,
HepaBEeHCTB U CUCTEM YpaBHEHUI N HEPABEHCTB.

AJNITEBPA

KopHu n ctenenun

O3HakoMsieHre C NOHATUEM KOPHS N-1 CTEMNEHWN, CBOMCTBaAMMU
paavkanoB 1 npaBunaMn cpaBHEHUSI KOPHEWN.
dopmynnpoBaHne onpeaeneHns KOpHSA 1 CBOMCTB KOPHEN.
BbluncneHne n cpaBHeHMe KOpHEN, BbIMOMHEHNE NPUKNOKN
3HAYEHMUS KOPHSI.

[MpeobpasoBaHMe YNCNOBbLIX N BYKBEHHbIX BblpaXXeHUH,
coaepxalumx pagukansi.

BbinonHeHne pacyeToB Mo hopmynam, cogepraimm
paguvkansl.

PeweHne nppaumoHasnbHbIX YpaBHEHUN.

O3HakoMmIeHme C NOHATUEM CTENEHU C AENCTBUTENbHBIM
nokasartenem.

HaxoxaeHue 3Ha4YeHun CTeneHn.

3anucbiBaHNE KOPHS N-i CTENEHN B BUAE CTENEHU C
NpoOHLIM NoKasaTtenem 1 Ha0bopoT.

[MpeobpasoBaHne YNCNOBbLIX N BYKBEHHbIX BbipaXeHUN,
copepXallmx CTeNneHu.

PewweHne nokasaTenbHbIX YypaBHEHUN U HEPABEHCTB

Jlorapudmbl

O3HakomneHne ¢ noHATueM norapmdma u ero
csorictBamu. OnpegeneHne obnactu 4onycTUMbIX
3Ha4YeHUn norapmmmnyeckoro BolpaxeHnd. PelwueHne
norapugMmn4ecknx ypaBHeHMn 1 HePaBEHCTB.
OsHakomneHue ¢ hopmynon nepexona K HOBOMY
OCHOBaHWo norapudma. PeleHne ypaBHeHU n
HepaBeHCTB C NPUMEHEeHNEM 3TON POPMYIibl.

TPUTOHOMETPUA




OCHOBHbIE NOHATUSA

O3sHakomneHue ¢ NoOHATUEM eAMHUYHOWN OKPYXXHOCTH.
PaboTa c eqMHNYHOM OKPYXXHOCTbBIO: ABMXEHME NO
OKPY>KHOCTU B NOJSIOXUTENbHYIO U OTpULATENbHYIO
CTOPOHBI, 3HAKOMCTBO C NOHATUEM NEPUOUNYHOCTMU,
3HaAKOMCTBO CO crnocobamun onpegeneHns Touek Ha
OKPYXHOCTU (Yepes ANuHY Ayru, paguaHsl 1 rpagychl),
onpeerneHne OCHOBHbIX TOYEK Ha OKPYXXHOCTH,
3aMevaHne CUMMETPUYHOCTU PacnOSIOXXEHUS TakUX TOYEK.
[MoBTOpeHME NOHATUA CUHYCA, KOCUHYCa, TaHreHca,
KOTaHreHca yrna B npsiMOyrosisHOM TpeyrosbHUKe.
CooTHeCeHMe aTUX 3HaHUIN C e4UHNYHOW OKPY>XHOCTBIO.
3HaKOMCTBO CO CBSA3b0 MeXAy KOOpAUHATHLIMU OCAMU U
3HAaYEHNAMN CUHYCOB, KOCUHYCOB. HaxoXxaeHne 3Ha4yeHnn
TPUrOHOMETPUYECKUX (PYHKLMI MO OKPY>KHOCTW.
CocTaBnenune Tabnuubl 3Ha4€HUN TPUTOHOMETPUYECKMX
dPYHKUMI O5151 OCHOBHbIX TOYEK.

dopmynbl
TPUrOHOMETPUN

3HaKoOMCTBO C OCHOBHbIM TPUrOHOMETPUYECKUM
TOXOECTBOM, CreayoLwmnM U3 eUHUYHON OKPYXXHOCTM.
CocTaBneHue Tabnuupbl opMyn NpMBeAEHNS, crieayoLwen
N3 coobpakeHUn CUMMETPUM PaCNoSTIOXKEHNA TOYEK Ha
oKpy>XHOCTU. O3HaKOMMeHne ¢ opmyrnamm KpaTHOro
aprymeHTta. O3HakoMneHune ¢ popmynamm n
npeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKLMIA B
npounssegeHne n nponssedeHus B cymmy. NpumeHeHne
AaHHbIX POPMY”N MpPU BbIYUCIIEHNUN 3HAYEHUI
TPUrOHOMETPUYECKNX BbIPAXEHMI U UX YNPOLLEHUNA.

TpuroHomeTpuyeckune
YypaBHEHNA ~
HepaBeHCTBa

O3HakomreHne ¢ NoOHATUEM 0BpaTHbLIX TPUFOHOMETPU-
Yecknx pyHKuun. IsydyeHve onpeneneHuin apkcuHyca,
apKKOCUHYCa, apKTaHreHca, apKKOTaHreHca vmcna.
BbluncneHne nx saHavyeHumn.

PewweHne no doopmynam v no TPUroHOMETPUYECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPABHEHUN.
MpymeHeHne obLmnx MeTO4OB peLLEHNST YPaBHEHNI
(NpvBeaeHune K NIMHENHOMY, KBaapaTHOMY, METOA
Pa3NoXeHUs Ha MHOXUTENW, 3aMeHa NepeMeHHON) Npu
peLLIEeHNN TPUrOHOMETPUYECKNX YPaBHEHWI.

®YHKLMKU, X CBOUCTBA U TPADUKN

PyHKUNN N nX

O3HakomrieHme ¢ OCHOBHbIMU CBOMCTBaMU (PYHKLMN:

CBOMNCTBaA obnacTb onpefeneHus, o6nacte 3Ha4eHU, MOHOTOHHOCTb,
4ETHOCTb, HEYETHOCTb, OFPAHNYEHHOCTb, NEPUOLNYHOCTb
CTteneHHble, N3y4eHne cBOMCTB 1 NOCTPOEHME rpapUKOB CTEMNEHHBIX,
nokasartesnbHble nokasaTtesibHbIX JTorapnupmMmyeckmx, TPUroHOMeTPUYECKNX
norapudgpmmyeckme, N 0BpaTHbIX TPUFOHOMETPUYECKNX DYHKLINA.

TPUroHOMETpUYeckme n
obpaTtHble TPUroHomeT-
pudeckue yHKLUU

MocTpoeHune rpadmkoB
PYHKUMI

[MocTpoeHue rpacmkoB NPOCTENINX PYHKLUNA U aHann3
N3MeHeHN rpadounka Npu pasHbiX U3MEHEHUSIX
napameTpoB (NapannesnbHbii NepeHoc,

pacTsKkeHue/cxaTtune, noBopoT).




HAYAJIA MATEMATUYECKOIO AHAJTIU3A

MpousBogHas n eé
NpUMeHeHne

O3HakoMreHne ¢ NOHATUAMK nNpegena YNcnoBow
nocrnegoBaTenbHOCTU U Npefena yHKUMK.
O3HakoMneHne ¢ NOHATUEM NPON3BOLHON. YCBOEHME
npasun anddepeHumpoBaHms, Tabnuubl NPON3BOLAHbIX
ArieMeHTapHbIX (OYHKUUIW, NPUMEHEHUE UX A5
nndepeHUNpoBaHNA PYHKLNA.

N3y4eHne n popmynmpoBaHne MexaHn4eckoro u
reoMeTpn4eCcKoro cMmblicria Npon3BOAHON, COCTaBeHNE
YpaBHEHUSA KacaTenbHOM K rpaduky pyHKUMK.
[MpuMeHeHe NpoM3BOAHOM ANS peLleHuns 3a4ay Ha
HaxoXaeHue NPOMeXyTKOB MOHOTOHHOCTU, 9KCTPEMYMOB
YHKUMN, €€ HanbonbLUero, HaMMeHbLIErO 3HAYEHNN Ha
oTpeske. [locTpoeHune rpadnkoB PyHKLUMUM C NMOMOLLIO
NPOn3BOLHON.

MepBoobpasHas u
NHTEerpan

O3HakoMIeHneE C NOHATUEM UHTErpana u nepeoobpasHon.
N3yyeHne npaBmna BblYMCNIEHNA NEPBOOOPA3HON N TEOPEMBI
HbtoToHa— JlenbHuua. BelumcneHme nepBoobpasHbIX 1
WMHTErpanoB Ans 3agaHHblx OyHKUMIA. PelueHne 3agad Ha
NPYMEHEHNe nHTerpana Aanst BblMUCNeHns nnoLwaaen.

TEOPUA BEPOATHOCTENA, KOMBUHATOPUKA, CTATUCTUKA

Teopusa BeposATHOCTEN

M3y4eHne knaccuyeckoro onpeaeneHns BeposTHOCTH,
CBOWCTB BEPOATHOCTU, TEOPEMbI O CYMME BEPOSATHOCTEN.
PaccmoTpeHne npuMepoB BbIYUCTIEHUSI BEPOATHOCTEWN.
PeweHune 3agay Ha BblYUCTIEHNE BEPOATHOCTEN COObLITUIA

KombuHaTopuka

N3yyeHne npaBmna KOMOUHATOPUKN U NPUMEHEHWNE NPU
peLlueHnn KoOMOMHaTOPHbIX 3a4au.

PeweHne koMbnHaTOPHbLIX 3agay4 metogom nepebopa n no
npaBuiy YMHOXEHUS.

O3HakomreHne ¢ NOHATUAMUN KOMBUHATOPUKK:
pasMeLLeHNaMN, CodeTaHUsIMU, NepecTaHOBKaMm n
cbopmMynamun gnsi UX BbIYUCIIEHUS.

Ob6bsACHEHNE 1 NpUMeHeHne hopmyn AN BblYNCIIEHUS
pasmeLLeHnin, NepecTaHOBOK U COMETaHUN NPU peLueHnmn
3agau.

PelueHne npakTnyeckux 3agay ¢ MCnofb30BaHUEM MOHATUI
1 NpaBun KOMOMHATOPUKN

AneMeHThl
MaTemMaTnyeckon
CTaTUCTUKU

O3HaKoMIeHWe ¢ NpeacTaBneHMeM YUCHOBbIX AaHHbIX U UX
XxapaKTepUCTMKaMMU.

PelueHne npakTnyeckmx 3agad Ha o6paboTKy YNCIOBbIX
aHHbIX.,BbIYMCIIEHNE UX XapaKTepPUCTUK

FrEOMETPUA

Mpamble n
NMOCKOCTU B
npocTpaHcTBe

O3HakomneHne ¢ OCHOBHbIMM NOHATUSAMN. Pa3bop Teopembl
0 Tpex nepneHaukynsapax. HaxoxaeHue yrnos mexay
NPSIMOW N NAIOCKOCTbIO, ABYIPaHHbIX YINOB, YINOB MeXay
nnockoctamu. OTpaboTka NOAYYEHHbIX 3HAHUMN.

MHororpaHHuku

O3HakoMneHne ¢ OCHOBHbIMM MHOrorpaHHmKkamm, mnx
cBOMCTBaAMU U onpepgeneHnamn, ¢ HUMn cBA3aHHbIMW.




Tena v noBepxHocTn | O3HaKOMMEHME C OCHOBHbIMM CBOMCTBaMM TeN BpaLleHus U

BpaLleHuns NOHATUSIMU, C HAMM CBA3aHHbIMU. PelleHne 3agay Ha
HaxoX4eHne napameTpoB Ten BpaLleHus.

N3mepeHus B Pasbop chopmyn HaxoxaeHna obvema v nnowaaen

reomeTpumn NOBEPXHOCTW ANl NPOMAEHHbIX TPEXMEPHbBIX Tern. PewleHne
3aad Nno HaxoXxaeHuo obbema.

KoopauHatbl u [MoBTOpPEHME OeKapTOBOW cuCTeMbl koopanHaTt. Pasbop

BEKTOPbI NOHATUS BEKTOPA U UHBIX MOHATUIN, C HUM CBSI3aHHbIX.
PelwleHne 3agay no HaXoX4eHM0 MOAYSt BEKTOPA, CYMMb
BEKTOPOB, NPOEKLMN BEKTOPA, CKaNApHOro Npon3BeaeHus.

7. OMNUCAHMUE YHEBHO-METOAMYECKOIO U MATEPUAIILHO-
TEXHUYECKOI'O OBECINEYEHUA OBPA3OBATEJIbHOU OEATENBbHOCTMW.

7.1. MaTtepunanbHo-TexHUu4Yeckoe obecnevyeHme

Peanusauua nporpammbl  gucumnnuHbl  «MaTemaTtuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ 4OCTYNoOM B VIHTEpHET.

MomeweHne kabuHeTa yaoBeTBopseT TpeboBaHNAM CaHuTapHo-
anngemuosniornyeckmx npasun n Hopmatmeos (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNoBbIM 0OOpyAOBaHMEM, YKa3aHHbIM B HacToswmx TpeboBaHWsX, B TOM u4uchne
creumnanuampoBaHHoOM y4ebHon Mebernblo 1 cpeacTBamu 0byyeHus, 4OCTaTOYHbIMU ANS
BbIMNOSIHEHNA TpeboBaHMIM K YPOBHIO MOArOTOBKM Oby4varwmxcs (qocka HacTeHHas 3-
aneMeHTHasa (MarHUMTHO-menoBas) ¢ noacseTkon, npoektop BenQ MX505, akpaH anga
NnpoekTopa HacTeHHO-NMoTono4YHbln 1500MM, nepeHocHoe ob6opyaoBaHue: HOYTOyK
Samsung NP300V5A-S06RU 15.6" u/unu HoyTtbyk 15" ASUS X57V).

B kabuHeTe ecTb MynbTumMeaunHoe obopynoBaHWe, NOCPeACTBOM KOTOPOro
y4yaCTHUKM  obpasoBaTenibHOro rnpouecca MOryT npocMaTtpmBaTb  BU3YyasnbHYH
MHpopmauuio No maTemaTuke, co3gaBaTb NPe3eHTaunn, NHble JOKYMEHThI.

7.2. MUHddopmaumoHHoe ob6ecnevyeHne obyveHus

Mepe4vyeHb y4ebOHbIX nsgaHmn, UHTepHeT-pecypcoB, AONOSTHUTENILHOMN
nutepartypbl

B 6ubnuoTteyHbln poHa BXOAAT y4ebHuKK, y4ebHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneunBalowme OCBOEHME yyebHoM  aucumnnuHbl  «MartemaTukay,
PEKOMEHOOBAHHbLIE UMW [ONYLEHHble ANs WUCNOMb30BaHMA B MNPOdECcCUOHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylwmx obpasoBaTenbHyld nporpammy
cpenHero obuwero obpasoaHuna B npegenax ocsoeHna OOl CMNO Ha 6a3e 0CHOBHOIO
obuiero obpasoBaHus.

PekomeHnayemas nutepartypa:

Ansa obyyatomxcs
1. Annmos WL.A., KongaruH KO.M., Tka4yeBa M.B. n gp. MatemaTuka: anrebpa 1 Ha4yana
mMaTemaTMyecKkoro aHanusa, reometpus. Anrebpa n Havyana matemaTM4eCKoro aHanuaa

10-11 knacc: 6a3oBbivi U yrnybneHHbIN ypoBeHb. - Mocksa: NpocBeleHne, 2022. - 463
C.



2. AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n gp. Matematuka: anrebpa n Hayana
MaTtemMaTudeckoro adHanuia, reometpud. [eomeTtpma. 10-11 «knacc: ©GasoBbi U
yrnybneHHbIn ypoBeHb. - Mocksa: NpocseweHne, 2022. - 287 c.

3. JlucnukuH, B. T. MatemaTuka B 3agadax C pelleHusMU [ONeKTPOHHbIM pecypc] :
yyebHoe nocobue / NlucnukmH B. T., Conosenuunk WN. J1. — 6-e n3g., ctep. — CaHkT-
MeTepbypr : JlaHb, 2019 .— 464 c. — Kuura u3 konnekuuun JlaHb - MaTtematmka .—
<URL:https://e.lanbook.com/book/112074>.

4. CosepTkoB, 1. W. CnpaBoYHMK MO 3dnemMeHTapHOW MaTeMaTuke [ONEKTPOHHbIN
pecypc] : yuebHoe nocobue / CosepTkoB . U. — 2-e n3g., crep. — CaHkT-lNeTepbypr :
Nlanb, 2019 .— 404 c¢. — Knura wn3 konnekumm JlaHb - MartemaTuka .—
<URL:https://e.lanbook.com/book/115529>.

5. KoveTtkoBa, N.A. MatemaTtuka. lNpaktnkym [OnekTpoHHbIN pecypc]: y4eb. nocobue /
N.A. KoueTkoBa, X.N. Tumowko, C.J1. CeneseHb - MuHck : PUMO, 2018. — Mockga :
PUMO, 2018 .— 503 c. — MaTematuka. NpakTukym [ONeKTPOHHbIN pecypc]: yyeo.
nocodue / N.A. KouetkoBa, XK.N. Tumowiko, C.J1. CeneseHb - MuHck : PUMO, 2018. —
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

[na npenogasaTenen

1. ®epepanbHbii 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpasoBaHun B Poccuiickon
depepauunm».

2.Mpuka3d MwuHuctepctBa obpasoBaHua un Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEpXaAeHMM beaepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro CcraHgapTta
cpenHero obuiero obpasoBaHus».

3.Mpukas MwuHuctepctBa obpasoBaHua u Haykm PO ot 29.12.2014 Ne 1645 «O
BHeceHun mameHeHun B [lMpukas MuHucTepcTtBa obpasoBaHus M Haykm Poccuickon
depepaumm ot 17.05.2012 Ne 413 «O6 yTBepxaeHun deaeparbHOro
rocygapcTtBeHHOro obpasoBaTenbHOro cTaHgapTa cpeaHero obLero obpasoBaHus».
4.NMucbmo [enapTameHTa rocyaapCTBEHHOW MOMUTUKN B cdoepe MOAroToBKM paboumx
kagpoB n ANO MwuHuctepctBa obpasoBaHus u Haykun PP ot 17.03.2015 Ne 06-259
«Pekomengaumm no opraHuMsaumm nonyyYeHuss cpegHero obuiero obpasoBaHusi B
npegenax ocBoeHusi obpasoBaTesfibHbiX MpOrpaMm cpeaHero npodecCUoHanbHOro
obpasoBaHna Ha 6ase oOcHOBHOro obuiero obpasoBaHus C ydeToM TpeboBaHui
defepanbHbIX roCy4apCTBEHHbIX oObpasoBaTesfbHbIX CTaHOAAPTOB W MOMy4Yaemon
npodeccun nnm cneumansHOCTU cpegHero npogeccruoHansHoro obpasoBaHus».
5.Mpuka3 MuHnpoceelieHna Poccum ot 24.09.2020 N 519 "O BHECEHUN U3MEHEHUS B
defepanbHbIn  TOCY0apCTBEHHbIN OOpasoBaTesbHbIA  CTaH4apT cpegHero obuwero
obpa3oBaHusg, yTBEpPXOEHHbIM npuka3oM MwuHucTepcTBa ob6pas3oBaHuMs U Hayku
Poccunckon ®epepauumn ot 17 masa 2012 r. N 413" (3apeructpmposaHo B MuHiocTe
Poccun 23.12.2020 N 61749)

NHopmaLmOHHbIE 3MEKTPOHHO-06pa3oBaTesibHblE peCcypChl
(MHTepHeT-pecypcChbl)

www. fcior. edu. ru (MHdopMaUMOHHbIE, TPEHUPOBOYHBIE U KOHTPOSIbHbIE MaTepuarnbl).
www. school-collection. edu. ru (EguHas konnekuumn umpoBbix 0bpasoBaTeNbHbIX
pecypcos).

ONEKTPOHHbIN KYpPC NO AUCUUNIIMHE Ha nopTane « ANeKTPOHHbIN yHuBepcuteT BINY» —
Pexum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=18250



https://edu.vsu.ru/course/view.php?id=18250

