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1. NOACHUTENbHAA 3AMMNCKA

Mporpamma ob6uweobpasoBaTenbHON YyyebHOM AaucuunnunHel «MaTemaTtuka»
npegHasHayeHa ns u3ydyeHnsa B obpasoBaTeribHbIX OpraHn3aunsx, peanuayowmx ob-
pa3oBaTenbHY NporpaMmmy cpegHero obuiero obpasoBaHnst B npeaenax 0CBOEHMs Oc-
HOBHOW npodpeccmnoHanbHomn obpasoBaTenbHon nporpammbel CMO (OMOI CIr1O) Ha 6a-
3e OCHOBHOrO obLero obpasoBaHunsa Npu NOArOTOBKE CNEUManncToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero 06-
pas3oBaHus, NPeabsBNAEMbIX K CTPYKType, COOEPXaHUK W pesynbTaTtam OCBOEHUS
y4yebHOM gucumnnnvHbl, ¢ y4eToMm doeaepanbHon obpasoBaTenbHOM NporpaMmbl CpeaHe-
ro obuwero obpasoBaHus, yTBEPXKAEHHON npuka3om MuHucTepcTBa npoceeleHunsa Poc-
cumnckon depepaumm ot 23 HoA6psa 2022 r. Ne 1014.

B cogepxaHun nporpammbl yuTeHbl TpeboBaHus heaepanbHOro rocygapcrBeH-
Horo obpasoBaTenbHOro crtaHgapTa Mo Mony4yaeMon chneumanbHOCTU CpedHero npo-
dreccrmoHansHoro obpasoBaHus.

CopepxaHue nporpammbl «MaTemaTuka» HanpaBreHO Ha AOCTWXKEeHue creay-
OLLUX Lenewn:

— (bopmupoBaHme npeacrtaBneHUn 0 MaTeMaTUKe Kak 4acTtu obliedenoBeve-
CKOW KyInbTypbl, YHMBEPCANIbHOM A3blKE HayKu, MO3BOMSOLLEM OMUCbIBATb U M3y4vaTb
pearnbHble NPOLECCHl U SIBMEHUS;

— dopMUpOBaHUE YMEHUS paccMmaTpuBaTb ABMEHUA peanbHOro Mupa C mMate-
MaTMYECKON TOYKM 3PEHUSI, BUAETb MPAKTUYECKYH HanpaBNeHHOCTb MaTEMATUKN U eé
NPUNOXEHNN,

— (hopmMmupoBaHme NOrMYECKoro n anropUMTMMYECKOro MblLLTEHNS;

— pasBuUTME YMEHUSA MPUMEHSATb NOSTyYEHHbIE 3HAHUS MPU PELUEHNN PasSINYHbIX
3apau.



2. OBLLUASA XAPAKTEPUCTUKA YYEBHON OAUCLIUMIIUHDI

MaTtemaTuka aBngaeTcs dyHOaMeHTarnbHom obLeobpasoBaTenibHON
ANCUUMNIIMHON CO CITOXMBLUMMCS YCTOMYMBBIM coaepXaHmem n obwmmn tpeboBaHnaMM
K MOAroToBKe 0by4aroLmxcs.

Mpn ocBoeHUN cneumanbHOCTEW CpeaHero npodeccrMoHanbHOro obpasoBaHus
(CMNO) rymaHutapHoro npoduna nOAroToBKM MaTemaTuka M3ydaeTcss Ha 0a3oBoM
yposHe ®'OC cpeaHero obwero obpasoBaHus.

O6Lwme uenn n3yvyeHms MaTeMaTukm peanusyoTca B YeTbipex HanpaBreHUsX:

1) obuwiee npeacTaeneHne ob naesax n metogax MmaTeMaTUKK;

2) NHTennekTyanbHoOe pa3BuTue;

3) oBnageHne HeobxoaUMbIMU KOHKPETHBIMU 3HAHUAMU U YMEHUAMN;

4) BocnuTtaTenbHOe BO3eNCTBME.

Mpodhunusauma uenen matemaTmyeckoro obpasoBaHnsa oTpakaeTcsa Ha Bblibope
NPUOPUTETOB B OpraHu3auumn y4ebHomn aeatenbHocT obyvatowmxes. Ons rymaHuTap-
HOro npodunsa npodeccnoHanbHOro obpasoBaHMa XapakTepHbIM SIBMSIETCA yCuUneHue
00LLEeKYNbTYPHOM cocTaBnAoLWwen y4ebHOM UCUUNITMHBI C OpUeHTaUMen Ha BU3yarnbHO-
obpasHbI 1 NOrMYecknin CTunm y4ebHom paboThbl.

CopepxxaHune y4ebHon ancumninHel paspaboTaHo B COOTBETCTBMU C OCHOBHbLIMU
cogepXatenbHbIMU NMHUAMU 0By4eHnUs MaTemaTuke:

— anrebpaunyeckasa nNMHWS, BKOYaOLWaa cucteMatmsaumio CBe4eHn o ymcnax;
n3yyeHne HoBbIX U 0606LEHME paHee U3yYeHHbIX ornepauun (Bo3BegeHue B CTereHb,
N3BrneYeHne KopHs, riorapudmMmpoBaHne, CUHYC, KOCUHYC, TaHreHC, KOTaHreHc 1 obpart-
Hbl€ K HUM); 3y4YeHne HOBbIX BUOOB YMNCIIOBbIX BblpaXXeHnn n oopMyn; COBEPLUEHCTBO-
BaHMWE MpPaKTUYECKNX HABbIKOB WU BbIMUCNUTENBHOW KyNbTypbl, pacLUMpeEHne u cosep-
LUeHCTBOBaHWe anrebpanyeckoro annaparta, coOpMUPOBaAHHOIO B OCHOBHOW LUKOME, U
€ro NPUMEHeHne K peLleHnio MaTeMaTMyecKnx n NPUKNagHbIxX 3agay;

— TeopeTUKO-PyHKUMOHaNbHas NUHUA, BKOYaloLWwas cuctemMatmsauuio u pac-
LUMpEeHMe cBefeHn O (PYHKUMSX, COBEPLLUEHCTBOBAHNE rpaddnyecknx yMeHum; 3Hakom-
CTBO C OCHOBHbIMW UAesMM U MeTo4amMM MaTeMaTUYeCcKoro aHanu3a B ob6beme, No3Bo-
nqaLWweM uccrnenoBatb aneMeHTapHble YHKUMN U pellaTb NpoCcTenline reomeTpude-
ckue, punsndeckme n apyrue npuknagHble sagayu;

— JIMHUS YpaBHEHUN N HEPaABEHCTB, OCHOBAHHAs Ha MOCTPOEHUU N uUccnenosa-
HUM MaTemMaTUYeCcKUX Monenen, nepecekawwasca ¢ anrebpandeckon U TeopeTUKo-
PYHKUMOHANBbHON NUHUAMW U BKIOYaOLWas pasBuTME U COBEPLUEHCTBOBAHNE TEXHUKM
anrebpaunyeckux npeobpasoBaHnin 4Ns peLleHns ypaBHEHUIA, HEPABEHCTB U UX CUCTEM;
dopMupoBaHue cCnocobHOCTU CTPOUTb U UCCredoBaTh NPOCTENWIME MaTeMaTUYeCKue
MOZENV NpU peLLeHnn NpUKnagHbiX 3agad, 3agay 13 CMEeXHbIX U cneumanbHbIX gucun-
NINH;

— reoMmeTpuyeckas NMHUS, BKOYawowWwaa HarnggHble npeacraBneHns o npo-
CTPAHCTBEHHbIX (purypax u msydyeHume MxX CBOUCTB, pOpMUpPOBaHWE U pas3BUTUE MpPO-
CTPaHCTBEHHOro BOOBpaxeHud, pasBuTME CNOoCOBOB reoMeTpuUyeckux U3MEPEHUN, KO-
OPAVMHATHOrO M BEKTOPHOrO MEeTOOO0B ANs PELUeHUs MaTteMaTuyeckux U NpUKnagHbIX
3ajav;

— CcToXacTuyeckasi NIMHUS, OCHOBaHHAsA Ha pPa3BUTUN KOMOWHATOPHbLIX YMEHUHN,
npeacrtaBneHnn O BEPOSATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSAX OKpYXXatoLero
Mupa.

B Tematnyeckom nnaHe nporpammbl y4ebHbI MaTepuan npeactaBneH B oopme
YepeayrLwerocs pasBepTbiBAHUA OCHOBHbIX coepaTefbHblX NUHUA (anrebpavye-
CKOW, TEeOpPeTUKO-(PYHKLMOHANBbHOW, YPaBHEHUN U HEPaBEHCTB, reOMEeTPUYECKON, CTO-
XaCTUYECKOM), 4YTO NO3BONAET rMBKO MUCMONb3oBaTh UX PacrnonoXeHne N B3auMOCBSA3b,



COCTaBNATb paboynii KaneH4apHblM NMnaH, No-pasHoOMY Yepedysi yd4ebHble TeMbl, ydu-
TbiBas Npodurb npodeccnoHanbHoro obpasoBaHus, cneunduky ocBamBaemMon crnewu-
anbHoctn ClO, rnybuHy u3yyYeHuss maTepuana, ypoBeHb NOATOTOBKWM CTYAEHTOB MO
npeamery.

N3yyeHne obweobpasoBaTenbHon yyebHonm AucumnnuHel «Matematuka» 3a-
BepLlaeTca nogsedeHnem UToros B oopMe dKk3aMeHa B paMKkax NpoMexyTo4HOu aTTe-
cTauumm ctygeHToB B npouecce ocBoeHus OOl ClNO ¢ nonyvyeHnem cpefHero obuiero
obpasoBaHu4.

3. OMUCAHUE MECTA YYEBHOM AUCLUNIIUHbI B YYEEHOM NMNAHE

YyebHas gucumnnmHa «Martematuka» sBnsieTcsa  y4eOHbIM  NpeamMeToMm
obasaTenbHon npeamMmeTHon obnactn «MatemaTtuka un nHopmatuka» ®roOC cpeaHero
obuiero obpasoBaHus.

YyebHaa gucumnnumHa «MaTtematuka» u3yyaeTca B ob6uieobpasoBaTenibHOM
uukne yyebHoro nnana OlOIM CMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHusA C
nonyyeHmem cpegHero obuiero obpasosaHus MIMCCS.

B yyebHbix nnanax MNMNCC3 mecto yyebHom gucumnnuHbl «MatemaTtvka» — B
cocTaBe 6a308bix o0buweobpazosameribHbIX y4ebHbIX OUCUUMNMIUH ANA CneumanbHOCTU
CIMNO rymaHuTapHoro npoduns npodeccmoHanbHoro obpasoBaHus.

4. PE3YNIbTATbl OCBOEHUA YYEBEHOWU OUCLIUMITUHBI

OcBoeHue copepxaHusa ydebHon gucuunnuHbel «MatemaTtuka» obecneymBaeT
AOCTWXKEHNe obyyalowmMmMmncs cnegyowmnx pesynbTaToB:

NUYHOCTHbIX:

— TOTOBHOCTb M CMOCOBHOCTb K 0Bpa3oBaHMiO M camMoobpa3oBaHMO Ha NpoTS-
XEHUN BCEW XKN3HMU;

— OCO3HaHMe LEHHOCTU Hay4yHOW [OeATEeNbHOCTU, FOTOBHOCTb OCYLLECTBNATb
NPOEKTHYIO U UCCNeaoBaTENbCKYO AEATENBHOCTb MHAMBMUAYANBHO U B Ipynne.

MeTanpeamMeTHbIX:

— camocToATensHO opMynMpoBaTh M akTyanuaupoBaTb npobnemy, paccmart-
puBaTb €€ BCECTOPOHHE;

— YyCTaHaBnMBaTb CYLWECTBEHHbIN MNPU3HAK WMAW OCHOBaHUS [Of11 CPaBHEHWs,
Knaccudukaumm n o6oo6LeHns;

— onpegensTb Uenu OesTenbHOCTWU, 3adaBaTb NapamMeTpbl U KpUTEPUM KX OO-
CTUXKEHUS;

— BbISIBNATb 3aKOHOMEPHOCTU N NPOTUBOPEYNS B pacCMaTPUBaAEMBbIX SIBIIEHUSX;

— BnageTb HaBblkaMu y4ebHO-MccnenoBaTeNbCKON N MPOEKTHON AEATENBHOCTMH,
HaBblkaMK paspeLleHus npobnewm;

— CMNOCOBOHOCTb M FOTOBHOCTb K CaMOCTOSITENIbHOMY MOUCKY METOAOB PEeLUeHUs
NpaKkTUYeCcKnx 3agay, NPUMEHEHUIO PasfnYHbIX METOA0B NO3HAHUS,

— oOBfajeHve Bngamu OesiTeNbHOCTU MO NOSyYEHNIO HOBOrO 3HAHUS, €ro MHTEp-
npetaumm, NnpeobpasoBaHN0 N MPUMEHEHUIO B pPasfnYHbIX y4ebHbIX CUTyaumsax, B TOM
yucne nNpu cosgaHum y4ebHbIX U coumnanbHbIX MPOEKTOB;

— (OpMUPOBaHNE HAYYHOrO TUNA MbILWSEHUS, BNageHne Hay4YHOW TEPMUHOMO-
r’Men, KNoYeBbIMU NOHATUAMU N METOAAMM;



— BbISIBNSATb NPUYNHHO-CINIEACTBEHHbIE CBSA3M M aKTyanuM3upoBaTb 3agaqvy, Bbl-
ABUraTb rMNOTE3y ee pelUeHWsi, HaxoauTb aprymMeHTbl ONs [oKasaTenbCTBa CBOMX
YyTBEPXOEHWI, 3aAaBaTbh NapaMeTpbl U KPUTEPUM PELLEHUs; aHanu3npoBaTb MOJy4eH-
Hble B XO[€e peLleHust 3adayn pesynbTaTtbl, KPUTUYECKN OLEHMBATb UX JOCTOBEPHOCTD,
NPOrHO3NpPOBaTb U3MEHEHWNE B HOBbIX YCIOBUSX;

— YMeTb NEepPeHOCUTb 3HaHWsI B NO3HaABaTENbHYIO U NPaKTUYEeCKyo 06nacTu Xns-
He4esATeNbHOCTU; MHTErpUPOBaThb 3HAHMS U3 PasHbIX NPeAMETHbIX 0GracTen.

MpeaAMeTHbLIX:

— BrageHue MetogamMu oKasaTenbCTB, anropuTMamMu pelleHus 3agad; yMeHue
opMynnpoBaThb onpeaeneHns, akcuoMbl U TeopeMbl, MPUMEHSATb UX, MPOBOAUTbL LOKa-
3aTenbHble paccy>XaeHnsa B Xo4e pelleHns 3ajay;

— YMeHue onepupoBaTthb NOHATUAMM: CTEMNEHb Yncna, fiorapudm vmcna; ymeHue
BbIMOMHATE Bbl4UCEHME 3HAYeHUn U Npeobpas3oBaHUS BbIPaXXEHUA CO CTENEHAMU U
norapudgpmamu, npeobpaszoBaHUa APOOBHO-paLMOHANbHBLIX BbIpaXeHUN;

— YMeHue onepupoBaTb MOHATUAMM: pauMOHanbHble, UppaunoHanbHble, Nnoka-
3aTenbHble, CTEeNEHHble, orapnugmmyeckme, TPUroHOMeTpUYEeCKNe ypaBHEHUST U Hepa-
BEHCTBA, UX CUCTEMBI,

— YMeHue onepupoBaTb NMOHATUSAMU: PYHKUUSA, HeNpepbiBHAA OYHKUNA, Npon3-
BOOHas, nepBoobpasHas, onpefeneHHbl MHTerpas; yMeHne HaxoauTb MPOn3BOAHbIe
aneMeHTapHbIX (PYHKLMIA, UCNOMb3ya CNpaBO4YHble MaTepuarnbl; uccnegosatb B Mpo-
cTenwmx cnydaax yHKUMN Ha MOHOTOHHOCTb, Haxo4uUTb HanbonbLlive N HauMeHbLIne
3Ha4YeHUss PYHKLUMIA; CTPOUTb rpadomkm MHOTOYNIEHOB C MCMOMb30BaHWEM annapaTta ma-
TemMaTU4ecKoro aHanuaa; NPUMEHSTb MPON3BOAHYIO NPU peLLeHNN 3a4a4y Ha OBWKEHNE;
pelaTtb NPakTUKO-OPUEHTUPOBaHHbIE 3adayM Ha HanbonbliMe U HavMeHbLune 3Haye-
HWSA, HA HaxoXaeHue NyTN, CKOPOCTU N YCKOPEHUS;

— YMeHue onepupoBaTb MOHATUAMM: pauuoHanbHas OYHKUWUSA, nokasaTenbHas
dyHKUNA, cTeneHHas ¢yHKUMA, norapudmmyeckad qyHKUMS, TPUroHOMeTpudeckue
dyHKUMN, obpaTHble OYHKUUKN, YMEHME CTPOUTb rpaduKm U3YyYeHHbIX (OYHKUUR, KC-
nonb3oBaTb rpacouky Npu U3yvyeHnn NpoueccoB U 3aBUCMMOCTEN, MPU peLLleHnn 3agad
N3 Opyrux y4ebHbIX NpeaMeToB U 3aay U3 peanbHOW XU3HW; BblpaxaTb popmynamu
3aBMCUMOCTU MeXAy BeNUYNHaMMU;

— YMeHMe pellaTb TEKCTOBbIE 3a4a4un pasHbIX TUMOB (B TOM YUCIE Ha NPOLEHTHI,
AONN N YacTu, Ha ABWXKeHne, paboTy, CTOMMOCTb TOBapOB U yCHyr, Hanoru, 3agayv u3
obnactu ynpaBneHns nNUYHbIMU N ceMENHbIMU (DUHAHCaMN); COCTaBNATb BblPaXXeHUs,
ypaBHEHWNHA, HEPaBEHCTBA U UX CUCTEMbI MO YCMNOBWUIO 3adadvun, nccrnegoBaTb MonyYeH-
HOe peLleHne 1 oLueHnBaTb NPaBaonoAobHOCTb pPe3ynbTaToB,

— YMeHue onepupoBaTb MNOHATUAMU: cpeaHee apudmeTnyeckoe, MeanaHa,
Hanbonbluee N HaMMeHbLUee 3HaAYEeHUs1, pa3mMax, Qucnepcusi, CTaHgapTHOE OTKIIOHEHNe
4YMcnoBoro Habopa; ymeHue M3BnekaTb, UHTEPNpPeTMpoBaTb UHGOPMaUUIo, NpeacTas-
neHHyto B Tabnuuax, Ha guvarpammax, rpadukax, oTpaxatrolylo CBOMCTBa peanbHbIX
NpoLECCOB U ABMNEHUN; NpPeaCcTaBNATb MH(OPMaLMO C NOMOLLBbI Tabnuy, u guarpamm;
nccnegoBaTtb CTaTUCTUYECKNE AaHHbIe, B TOM YUCHe C NPpUMEHeHNeM rpaduyecknx me-
TOAOB N 9NEKTPOHHbIX CPEACTB;

— YMeHue onepupoBaTb MOHATUSIMWU: CIyYaWHbIN OMNbIT U ClyyYyanHoe cobbiTue,
BEPOATHOCTb CIy4alHOro CobbITUS; YMEHNE BbIYUCASATE BEPOATHOCTb C UCMNOSIb30BaHU-
eM rpauyecknx MeToaoB; NPUMEHSTb (POPMYIbl CIOXEHUA U YMHOXEHUS BEPOSATHO-
cTen, KOMBUHATOPHbIE PaKTbl U POPMYIbI NPU PeLLEHNN 3a4aY; OLeHUBaTb BEPOSATHO-
CTW pearnbHbIX COObITUIA; 3HAKOMCTBO CO CiyYanHbIMW BENUYMHAMW; YMEHNE NPUBOLAUTD
npyMepbl NPOSBIEHMSA 3akoHa BonbLIMX Ynucen B NPUPOOHLIX U OBLWECTBEHHbIX ABMe-
HUAX;



— YMeHMe onepupoBaTb MOHATUAMMU: TOYKA, NPsIMasd, NMOCKOCTb, NPOCTPAHCTRO,
ABYrPaHHbLIN Yrosi, cKpewmBarLwmecs npsMble, napasnnenbHOCTb U neprneHgukynap-
HOCTb MPAMbIX WU MMOCKOCTEN, Yron Mexay npsMbiMKU, Yyron Mexagy npsiMon M nrocKo-
CTblO, Yron Mexay nMOCKOCTAMMU, pacCcTosiHMe OT TOYKM [0 MSIOCKOCTWU, pacCTOAHWE
Mexay nNpsiMbIMKU, pacCTOAHNE MeXay NNOCKOCTAMMU; YMEHUE UCMONb30BaTh Npu peLle-
HUW 3a[ay U3yyYyeHHble hakTbl N TEOPEMbI NIIAHUMETPUN; YMEHME OLEHNBATbL pasmepsbl
0OBbEKTOB OKpYXatloLero Mmpa;

— YMeHue onepupoBaTb MOHATUSAMU: MHOrOrpaHHUK, CEeYEHME MHOrorpaHHuKa,
Kyb, mapannenenunen, npusama, nupamuga, urypa n NOBEPXHOCTb BpaLLEHMUs, Lu-
NUHAP, KOHyC, wwap, cdepa, ceyvyeHus purypbl BpalleHusi, NNOCKOCTb, Kacarouwlasica
ccepbl, UMNMHAPA, KOHyca, nnowagb NoBepXHOCTU nNupamMuabl, Npu3aMbl, KOHyca, Lu-
nuuapa, nnowaab cdepsbl, 06bemM Kyba, NpssMOyrofnibHOro napannenenunena, nupamu-
Abl, NPU3Mbl, UMNWHAPA, KOHYCa, Wapa; yMeHne nsobpaxatb MHOrOrpaHHUKN U NoBepX-
HOCTM BpaLLEHUs, UX CEYEHMUST OT PYKK, C MOMOLLIbIO YEPTEXHbLIX MHCTPYMEHTOB U 3NEK-
TPOHHbIX CPeACTB; YMEHNE pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHNe pacno-
3HaBaTb NPaBUITbHbIE MHOFOIPAHHUKN;

— YMEHME onepupoBaTb NOHATUAMU: OBUMXEHNE B NPOCTPAHCTBE, NOA0OHbLIE hun-
rypbl B MPOCTPAHCTBE; NCNOMb30BaTb OTHOLLEHWE nioLwiagen noBepxHocten n o6bLemoB
nogoOHbIX huryp npu pelieHnn 3agav;

— YMEHME BbIYMCIIATbL reOMeTpUYECKMe BENUYNHBI (O5MHa, yron, nnowagb, 06b-
eMm, nnowaab NOBEPXHOCTU), UCNONb3ys U3yYeHHble OPMYIbl U METOADI;

— YMEeHMe onepupoBaTb MOHATUAMMU: MPAMOYrofibHas CMCTeMa KOOpAWHaT, KO-
OpAnHaTbl TOYKK, BEKTOP, KOOpAMHATLI BEKTOpa, CKansipHOe NpounsBedeHue, yron Mex-
Ay BEKTOpamMu, CyMMa BEKTOPOB, NMPOU3BEOEHME BEKTOPA Ha YUCIO; HaXoauUTb C NOMO-
Wb N3YYEHHbIX (hopMyNn KOOpAMHATbLI cepeauHbl OTpesKka, pacCTosiHUe Mexay OBYyMS
TOYKaMu;

— ymeHue BbibMpaTb NOAXOAALWMA M3YYEHHbIA METOA ONs PELUEeHUs 3agauu,
pacrnosHaBaTb MaTemMaTudeckue pakTbl M MaTeMaTuyeckme Moaenu B MpUpPOOHbLIX W
0OLLECTBEHHbIX SIBMIEHUSAX, B UCKYCCTBE; YMEHME NPUBOAUTL NPUMEPLI MaTeMaTUYECKMX
OTKPbITUNA POCCUIACKON N MUPOBOM MaTEMaTUYECKON HaYKM.

5. COOEPXAHUE YYEBHON AUCLUMIIUHDI

PASBUTUE NMOHATNA O YACJTIE
Llenbie un paunoHarnbHble yncna. [lencTeButenbHble Yucna.
[MpakTnyeckmne 3aHATUA
ApudmeTnyeckme OEeNUCTBUS HaL YUCnaMn, HaxoXOeHUe 3HaAYeHUN YUCNOBbIX
BblpaXXeHun. Budbl npedmemHbix Oelicmeuli u 3adaHul, pacKpbi8atOUUX CMbIC/
apupmemudeckux Oeticmeut, dosiu u Opobu, derleHUe € OcmamkoM 8 Kypce
MamemMamuKku Ha4vyasibHoU WKOJIbI.
MpeobpasoBaHue paumoHarnbHbIX U MPpPaALNOHANbHbIX BbipaXXeHUN.
KOPHW, CTEMNEHN N NOTITAPN®MBbI
KopHn HaTypanbHOM cTeneHn wu3 4yucna wm  wux ceonctBa. CrteneHn ¢
pauMoHarnbHbIM 1 OENCTBUTENbHBIM NOKa3aTensaMm, WX CBOMCTBA.
JNTlorapucdpm umcna. OcHOBHOe norapudMmUYecKkoe TOXAECTBO. [leCATUYHbIE U
HaTypanbHble norapudmel. CBoncTBa norapudmMoB. Nepexoa K HOBOMY OCHOBAHMIO.
[MpakTnyeckmne 3aHATUA
BbluncneHne n cpaBHeHne KOpHeW. BbinonHeHne pac4yeToB ¢ pagukanamMu.
HaxoxaeHne 3Ha4yeHun cTeneHen ¢ paumoHanbHbiMKU nokasatenamu. CpaBHeHne
cteneHen. HaxoxaeHwe 3HayeHWn norapudma Mo MPOU3BOSIBHOMY OCHOBAHMUIO.




lMepexon OT OAHOrO OCHOBaHWA K Apyromy. BbluncrneHne u cpaBHeHue norapudMoB.
MpeobpasoBaHMe CTENEHHbIX, NOKa3aTeNbHbIX 1 NOrapuMUYECKNX BbIPaXKEHNNA.
OYHKLWW, X CBOMCTBA N TPAGUKN

®dyHkumn. Ob6nactb onpefeneHna n MHOXECTBO 3HaYeHUn; rpaduk qyHKUMN,
NoCTpoeHme rpacmkoB OYHKLMI, 3a4aHHbIX Ppa3fMyHbIMK cnocobamu.

CeounctBa (PYHKUMU: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrPaAHUYEHHOCTb,
nepvoanyHocTb. MpomexyTkn Bo3pacTtaHusi U yobiBaHus, Hanbornbliee U HauMeHbLLee
3HayeHnsi, TO4YkM IKcTpeMmyma. [padudeckasd wuHTepnpetaumda. [loHaTne o
HenpPepbIBHOCTN (PYHKLIMN.

Ob6paTHble dyHkumMn. Obnactb onpegeneHus u obnactb 3HayeHUn obpaTHown
dyHKunK. Mpadmk obpaTHON PYyHKLNN.

n

DyHKUMN y = ﬁ, ux cBouctBa U rpadukn. CTeneHHble QYHKUMN.
lMokasaTenbHas yHKUMA, e€ cBoncTBa U rpadpuk. Jlorapudmudeckaa yHKuna, ee
cBOMCTBA U rpaduk.

[pakTnyeckne 3aHATUS

O6nacTtb onpefeneHusa M obnacTtb 3HaveHun yHkuMn. CBOMCTBaA YHKLUN.
NccnepoBaHue Ha YETHOCTL / HEYETHOCTL. MocTpoeHne n yteHmne rpadmkoB OYHKLMNA.
PeweHne npoctenumx nokasatenbHbIX N norapuoMmn4ecknx ypaBsHeHUn N HEPaBEHCTB
Ha OCHOBE CBOMWCTB (DYHKLNMN.

OCHOBbI TPUTOHOMETPUN

UucnoBass OKpyXHOCTb. CWHYC, KOCWMHYC, TaHreHC W KOTaHreHC 4ucna, Wux
ceonctBa. OCHOBHOe TpuroHomeTpuyeckoe ToxaecTBo. COOTHOWEHUA  Mmexay
TPUrOHOMETPUYECKMMUN DYHKLMAMUN YACITOBOrO aprymeHTa. PagmaHHasa mepa yrna.

[MpeobpasoBaHMe TPUrOHOMETPUYECKUX BbIpaXeHun. dopmynbl nNpuBeneHus.
dopmynbl cnoxeHus. PopmMyrnbl 4BOMHOMO apryMeHTa. Popmysibl MOHUXKEHUSA CTENEHW.
[MpeobpasoBaHMe CyMM TPUFOHOMETPUYECKUX PYHKLMIA B Npon3BeaeHns u HaoboporT.

APKCNHYC, apKKOCUHYC, apKTaHreHc, apkKoTaHreHc yucrna. PelueHne npoctenwmnx
TPUFOHOMETPUYECKUX  YpaBHEHUW. PelleHne npocTenwnx TPUrOHOMETPUYECKNX
HepaBEHCTB C MOMOLLLbIO YACITOBOW OKPYXXHOCTW.

®PyHKUMM  y=SinX, y=CO0SX, Yy=tgXx, Yy=Ctgx, WX CBOWCTBA W rpadcuKu.
MpeobpasoBaHue rpadoukoBs TPUrOHOMETPUYECKNX YHKUMNA. Ob6paTHble
TPUrOHOMETpPUYECKME (PYHKLUKN, UX CBONCTBA U rpadhuKu.

[MpakTnyeckmne 3aHaTNA

OnpepeneHne TO4YeK Ha YUCMOBOM OKPYXXHOCTU. CBA3b TOYEK YMCNOBOW
OKPY>XHOCTU C TPUFOHOMETPUYECKMMWN  (PYHKLUMAMM  4YnUcrna. TpUroHoMeTpuyeckune
YHKUMN YNCIIOBOrO M YrnoBoro aprymeHTa. [lpeobpasoBaHve TPUrOHOMETPUYECKUX
Bblp@XXE€HUM C TMOMOLWbI0 pa3nnyHbiXx ¢opmyn. PelleHne TPUrOHOMETPUYECKUX
YPaBHEHNA W HepaBeHCTB. [lpMMeHeHue rpauKoB ONA peleHuss ypaBHEHUA U
HepaBEeHCTB.

MocTpoeHne u npeobpasoBaHne rpaduKoB TPUTOHOMETPUYECKUX YHKLMNA,
ornpegerieHMe CBOUCTB (PYHKLMUN.

Ob6paTHble TpUroHoOMeTpuyeckne QyHKUMKU: npeobpas3oBaHne BblPaXXeHUN,
nccnegoBaHne CBOUCTB, MOCTPOEHUE rpadomuKoB OYHKLUN.

YPABHEHNA N HEPABEHCTBA

YpaBHEHUS:: OCHOBHble MNOHATMS. OCHOBHble METOAbl PELUEHMSI YypaBHEHWN
(pasnoxeHne Ha MHOXUTENW, BBEAEHME HOBOW MNepeMeHHON, (YHKUMOHAaIbHO-
rpadpnyeckun MeTon). YpasHeHus 8 HavyasibHOU WKore.

HepaseHcTBa. OCHOBHbIE MPUEMbI peLUeHNs] HEPaBEHCTB.

PeweHune cncrtem ypaBHEHUN U HEPABEHCTB.

[MpakTnyeckmne 3aHATUA

OcHOBHble MeTOobl peLleHns ypaBHeHUN. PelleHne pauuoHanbHbIX YpaBHEHUN
N HepaBeHCTB. bukBagpaTHble ypaBHeHWs. PelueHve vppaumoHanbHbIX YpaBHEHUN.




PeweHne nokasaTenbHbIX YpaBHEHWA U HepaBeHCTB. PelueHne norapngmumyeckmx
ypaBHEHUN U HepaBeHCTB. PelleHne cuctem ypaBsHeHUN.

PeweHne TekCcToBbIX 3aay pasHbIX TUMOB (B TOM YUCMEe Ha NPOUEHTLI, 40NN U
YyacTu, Ha ABMXeHue, paboTy, CTOMMOCTb TOBaApOB U YCIyr, Hanoru, 3agadvn ns obnactu
yrnpaBneHns JIMYHbIMU N CEMENHBLIMU (PUHAHCaMN).

HAYANTA MATEMATNYECKOI O AHAJIU3A

lMponsBogHasa yHKUMN, €€ reoMeTpU4ecKnin n ou3nyYeckuin CMbIC. YpaBHeHne
KacatesnbHOM K rpadouky yHkumn. [pasuna aunddepeHumposanus. [NpousBogHas
CNOXHOW (yHKUMKM. Tabnuua Npou3BOAHBLIX 3dfieMeHTapHbIX YHKUMK. [MpumeHeHne
NPOM3BOOHOM K UCCrefoBaHMio OYHKLUUIA N NOCTPOEHUIO rpadpunKos.

lMepBoobpa3Haa u npaBuna eé€ HaxoxaeHus. NepBoobpasHble anemMeHTapHbIX
dyHkumn. Tnowanb KpuBOnuHenHon Tpaneuun. WHTerpan. dopmyna HbloToHa-
JlebHunua. MNMpaBuna HaxoxaeHust nHTerpanos. Tabnvua nHTerpanos.

[MpakTnyeckmne 3aHaATUA

BbluncneHne npounsBogHbIX. [pUMEHeHne MexaHU4YecKoro U reomMeTpuyeckoro
CMbICa nNpOM3BOAHOW. YpaBHEHME KacaTenbHonm B obuwem Buge. [lpuMeHeHune
NPON3BOAHOM K UCCNeaoBaHUIO OYHKLMA N NOCTPOEHMIO rpadonKoB.

HaxoxaeHne nepBoobpasHbiX. BblumcneHve nnowagn  KPUBOSIMHEWHOW
Tpaneuun. dopmyna HbloToHa-JIlenbHuua. lNpuMeHeHne uHTerpana K BbIYUCIIEHMUIO
nnowanen puryp n msndecknx BennYmH.

FTEOMETPUA

OcHOBHble NOHATUS  cTepeomeTpun. Todka, npsiMas W MNJOCKOCTb B
NPOCTPaHCTBE, aKCUOMbl CTepeoMeTpunm W CcneacTBust M3 HUX.  BsaumHoe
pacnonoxeHve [OBYX MNpsAMbIX B npocTpaHcTBe. CkpelumBarolimecs npsmble.
MapannensHOCTb  nNpsiMon " NSIOCKOCTH. MapannenbHOCTb  MNJIOCKOCTEMN.
MepneHanKynApHOCTL NPSIMOM M NNOCKOCTU. [lepneHankynap M HaknoHHada. Yron
Mexgy npsiMOM M MNAOCKOCTbIO. [ByrpaHHbIA  yron. Yron wmexgy nioCKOCTAMN.
MepneHanKynNApHOCTbL ABYX MNNOCKOCTEN. PaccTositHMe Mmexay niocKOCTAMN.

leomeTpuyeckme npeobpas3oBaHUA MPOCTPaAHCTBA: NapannesnbHbIn NepeHoc,
CUMMETPUSA OTHOCUTENBHO NITOCKOCTU, nogobue cduryp B NpoCTpaHCTBE.

MapannensHoe nNpoekTnpoBaHue. NsobpaxeHne NpoCTpaHCTBEHHbIX Uryp.

MHororpaHHuKMN. Mapannenenunes. CeowcTBa NPSAMOYTrONIbHOIo
napannenenunega. lNpuama n nupamuga, ux Buabl. ANeMeHTbl NPU3Mbl U NMpaMuabl.
CeueHune MHOrorpaHHuKa nnocKocTblo. [NpaBunbHbIE MHOTOrPaHHUKW.

Tena BpaweHns: UMNUHAP, KOHyC, cepa n wap. OCHOBHbIE CBOMCTBA MPSIMOro
KpYroBOro uunvHapa, npsMoro KpyroBoro koHyca. V3obpaxeHwe Ten BpaleHus Ha
nnockoctn. CeveHns gurypbl BpawleHus. MnockocTb, kKacarowascsa cgepsl, LunmHapa,
KOHyca.

N3mepeHnss B cTepeomeTpuun. BbluMCNeHME 9nemMeHTOB MNPOCTPAHCTBEHHbIX
duryp (pebep, onaroHanen, yrnos).

Mnowagb NOBEPXHOCTM MpaBUNIbHOW Nupamuabl U NpsaMor npusmbl. [nowanb
NOBEPXHOCTW NPAMOro KpyroBoro UunuHapa, npsamMoro KpyroBoro KoHyca v wapa.

MoHatne o6 obbeme. O6bLeMm kyba, NPSAMOYronbHOro Napannenenunena,
nupamMmuasl, NpU3Mbl, LMNMHAPA, KOHYCa, Lwapa.

Mogobue ten. OTHOWEHNA NnoLwagen NOBepPXHOCTEN N 06 bEMOB NOAOOHbLIX Ten.

KoopauHaTbl 1 BekTopbl. lNMpsimoyronbHas (gekapTtoBa) cuctemMa KoopauHat B
NpocTpaHCcTBE. YpaBHEHWEe MpPsiIMON, MAOCKOCTM U cdepbl B NpocTpaHcTBe. dopmyna
ANS BbIYMUCIIEHUS] PACCTOSHUSA MeXy TOYKaMu B NPOCTPaHCTBE.

Bektopbl. KoopauHaTtel Bektopa. Mopaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHune BeKTOpPOB. YMHOXeHuWe BeKTopa Ha u4ucro. PasnoxeHue BekTopa no
HanpasneHuaM. Yron wmexay [AByMs BekTopamu. [lpoekumsa BekTopa Ha OChb.
KoopanHatbl Bektopa. CkansipHoe npovnsBedeHne BEKTOPOB.




lMpocmpaHcmeeHHble OMHOWEHUSI U 2eoMempuyeckue uaypbl 8 HadaslbHoU
wKorie.

[MpakTnyeckme 3aHaTNA

[Mpu3HakM B3aMMHOro pacrnonoXeHus npsmbiX. Yron mexay npsmoiMn. BzanmHoe
pacrnonoxeHue npsiMbIX U Mnockocten. lNepneHaukynap U HakrmOHHAs K MSIOCKOCTW.
Yron mexay npsiMon u niiocKoCTbl. TeopeMbl 0 B3aMMHOM PacrosioXeHUN MPSMON U
nnockocTn. Teopema o Tpex nepneHanKynapax.

[MpusHakm n ceomncTBa NapannenbHbIX U NepneHanKYNApHbIX NIIOCKOCTEN.

PaccTosiHMe OT TOYKM OO MAOCKOCTWU, OT MPAMOM A0 MSIOCKOCTU, paccTosiHue
MeXay MNMOCKOCTAMU, MeXAY CKpeluMBaloWmMMUCa NpsSMbIMU, MeXay NpOU3BOSbHbIMU
dourypamum B NpoCTpaHCTBE.

[MapannenbHoe NPoeKkTUpoBaHME U ero CBOMUCTBA.

PasnuyHble BMAbl MHoOrorpaHHukoB. WX wusobpaxeHus. CeuveHus, pasBepTku
MHOrorpaHHukos. [lnowage noBepxHOCTU. Buabl cummeTpunm B NPOCTPaHCTBE.
CummeTpus Ten BpalleHNa N MHOrorpaHHMKOB. Bbluucnenuve nnowanen n o6bemos.

KoopauHaTbl cepeanHbl OTpeska, pacCTosiHue Mexay ABYMS Toukamu. BekTopbl.
Hencteus ¢ BekTopamu. [lekapToBa cuctema KoopamHaT B MPOCTPaHCTBE.

YpaBHEHME OKPYXXHOCTU, cdoepbl, MMockoCcTU. [enctBusa C BeKTopamu,
3afaHHbIMK KoopanHaTamu. CkansipHoe NponsBeaeHne BEKTOPOB.

BEPOATHOCTb 1 CTATUCTUKA. PABOTA C JAHHBIMU

OnemMeHTbl Teopun BepodaTHocTen. CobbiTue, BEPOSATHOCTb COObITUS, CrOXeHue
N YMHOXEHME BEPOATHOCTEN. [MOHATUE O HE3AaBMCUMOCTUN COBbLITUIA.

OreMeHTbl MaTemMaTuyeckon ctaTucTuku. lNpencraBneHne AaHHbIX (Tabnuupl,
anarpammbl,  rpadmku),  reHepanbHass ~ COBOKYMHOCTb,  Bblbopka,  cpefgHee
apudmMmeTuyeckoe, MeguaHa, pasmax, Aucnepcusi, CTaHgapTHOE OTKIOHEHME.

[MpakTnyeckmne 3aHaTNA

Knaccuyeckoe onpegeneHne BepOSATHOCTU. BbluucneHve BeEpPOATHOCTEMN.
MpuknagHble 3agavn. JnNemMeHTbl MaTemMaTuyeckon cTtaTuctuku. [lpeactaBneHue
YMCNOBbIX JaHHbIX, NMPUKNagHble 3ada4un.

[nsa BHeayaAUTOPHbLIX 3aHATUA CTygeHTaM Hapsgy C pelleHvem 3agady v
BbIMOSIHEHNS NPAaKTUYECKUX 3aJaHUNA MOXHO MPEeasIOXNTb TEMbl MCCIEA0BATENbCKUX U
pedepaTuBHbIX pPaboT, B KOTOPbIX BMECTO CEpuh OTAENbHbIX MENKMX 3agad u
yNpakHEHUI NpeanararTCsa CHXETHble 3adaHus, Tpebywwmne anutensHon paboTtbl B
paMmKax OOHOM MaTeMaTMyeckom cuTyauun. 3T TeMbl MoryT OblTb  Kak
MHOMBUAYANbHLIMWA 3a4aHUAMM, Tak U rPyNnoOBbIMW AS1I1 COBMECTHOIO BbIMOSHEHUS
nccnegoBaHus.

MpumepHbie TeMbl pehepaToB (4OKNaaoB), UccnenoBaTeNbCKUX NPOEKTOB

* HenpepbliBHbIE APOOW.

* [lpMeHeHNE CrOXHbIX MPOLLEHTOB B 9KOHOMUYECKNX pacyeTax.

» [lapannenbHoe NpoeKkTUpoBaHME.

» CpepnHue 3Ha4YeHNs N NX NPUMEHEHNE B CTaTUCTUKE.

* BekTopHOEe 3agaHue npsiMbiX 1 NIIOCKOCTEN B MPOCTPAHCTBE.

* CnoxeHne rapMOHNYECKNX KonebaHun.

+ [padunyeckoe pelleHne ypaBHEHNN N HEPABEHCTB.

* [lpaBunbHbIE N NOMYNpPaBUiibHbIE MHOTOrPaHHUKM.

» KOHuYeckne cevyeHusi u nx npUMeHeHne B TEXHUKE.

+ [oHatne guddepeHumnana n ero NPUNOXeEHNS.

» CxeMbl NOBTOPHbIX UCMbITaH BepHynnu.

* VccnepoBaHve ypaBHEHUM U HEPABEHCTB C NapameTpoM.



6. TEMATUYECKOE NIAHUPOBAHWE C OMNPEAENEHUEM
OCHOBHbIX BUAOB YHYEBHOWU AEATENIbHOCTU OBYYAIOLLUXCA

- O6bem
Bua yye6HOM paboThl 4acoB
MakcumanbHas yyebHas Harpy3ska (Bcero) 180
AypauntopHas yyebHas paborta (o6si3aTenbHble Yy4eOHble 3aHATUA) 134
(BCcero)
B TOM YunChe:
npakTunyeckue 3aHaTns 134
BHeayauTopHaa (camocTtosiTtenbHasl) y4yebHas pabota oby4arowe- o8
rocs (Bcero)
lMpomexyToyHas aTTrecTaumsa. SK3ameH 18
TEMATUYECKOE NMNIAHUPOBAHUE
Ne KonuyecTtBo
CopepxxaHue obyyeHus
nn YyacoB
AyOVTOpHbIE 3aHATUSA
1. | PasBuTtre noHATUSA O Yncne 4
2 | KopHu, cteneHu n norapudmel 8
3 | DyHKUMN, UX CBOMUCTBA U rpadounkn 12
4 | OCHOBbI TPUrOHOMETPUN 28
5 | YpaBHeHUs 1 HepaBeHCTBa 16
6 | Hawana matemaTtudeckoro aHanmsa 24
7 | N'eomeTpus 34
8 | BeposaTHocTb 1 cTaTucTMka. PaboTa ¢ gaHHbIMU 8
WNToro: 134
BHeayguTopHas (camocTosTenbHas) paboTa
1 CamocTosTenbHOe n3yvyeHne BonpoCcoB OCBaMBaeMbIX TEM, NOA- 4
rOTOBKa K 3aHATUSM
2 | BbinonHeHne npakTnyeckux sagaHnm 12
3 | NogroToBka K Tekyllen atTrecraumm 2
4 | NogroToBKa K NPOMEXYTOYHOW aTTecTauum 10
NToro: 28
OK3aMeH 18
BCETIO: 180




XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATENIbHOCTU OBYYAIOLLUNXCA

CopepxaHue oby4veHus

XapakTepucTvmka OCHOBHbIX BUAOB AeATeNbHOCTU 06yyato-
Lwmxca (Ha ypoBHe y4ebHbIX 4eNCTBUN)

PasBuTtue noHATUNA 0 Yncne

BbinonHeHe apndmeTnyecknx AeWCTBUIW Hag 4Ymcramm, codetasi
YCTHbI€ U MUCbMEHHbIE NPUEMbI. HaxoxaeHne 3Ha4YeHU YUCNOBbIX
BbIpaXXEeHUN.

KopHu, cTtenenn n norapmd-
Mbl

O3HakomIeHre C NMOHATUEM KOPHSI N- CTENEHW, CBOWCTBAMU pagu-
KanoB v npaBunamm CpaBHEHNS KOPHEN.

dopmynupoBaHue onpeneneHns KOpHsS U CBONCTB KOPHeN. Bblunc-
feHne N cpaBHEHMEe KOPHEW, BbINONMHEHNEe MPUKUAOKU 3HaYeHUs Kop-
HA. [MpeobpasoBaHme YMNCNOBbIX N BYKBEHHbIX BblpaXKeHWUn, coaep-
Xallmx pagukansl.

BoinonHeHne pacyetoB no opmynam, copepxalium pagvkansl,
ocyLecTBnas Heobxoanmble NOACTAHOBKU 1 Npeobpas3oBaHus.
OnpegeneHne paBHOCUITBHOCTU BbIPAXEHUI C pagvkanamu.
O3HakomIeHre C NOHATUEM CTENeHW C OEWCTBUTENbHBIM NokasaTe-
nem. HaxoxgeHne 3HayeHui cTeneHun, cnonb3ysi Nnpyu Heobxogumo-
CTW UHCTPYMEHTarnbHbIe CpeacTaa.

3anucbiBaHye KOPHS N-i CTENEHN B BUAE CTENeHu ¢ ApOoOHbIM Moka-
3aTenemM n Haobopor.

dopmynupoBaHue CBOMUCTB cTeneHen. BbluncneHne creneHen ¢ pa-
LMOHarnbHbIM MoKasaTenem, BbIMOMHEeHWE NPUKUOKA 3HAYeHust cTe-
neHn, CpaBHEHUE CTEMNEHEN.

lMpeobpa3oBaHne YMCrOBbIX U BYKBEHHbLIX BbIPAXEHWUN, coOepKaLynx
CTeneHu, ¢ NpMMEeHeHEeM CBOWCTB.

OsHakomneHne ¢ NoHATMEM forapudma, CBOMCTBaAMM NOrapMdMoB.
lMpeobpasoBaHne pauunoHarnbHbIX, MPPaLMOHanbHbIX, CTENEHHbIX, MO-
KasaTerbHbIX 1 norapuMmUYecKmX BblpaXKeHUN.

OcHosBbl TPUroHoMmeTpun

M3yyeHne pagvaHHOro mMetofa U3MepeHus YrrioB BpalleHUus u ux
CBSA3M C rpagycHon mepon. MN3obpakeHwe yrnoB BpalleHus Ha
OKPYXXHOCTU, COOTHECEHME BEMWYMHbI Yria C ero pacnornoXeHeM.
dopMmynupoBaHve ornpeaeneHun TPUrOHOMETPUYECKUX DYHKLINIA
Ansi yrnoB NoBOPOTa M OCTPbIX YIIIOB MPAMOYrOfbHOr0 TPeyronbHK-
Ka n 06bACHEHMEe UX B3aUMOCBS3N

[MpUMeHeHne OCHOBHbLIX TPUTOHOMETPUYECKUX TOXOECTB ANS Bbl-
YMCIIEHUA 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKLMI MO OAHOW n3
HUX.

N3yyeHne OCHOBHbIX POPMYN TPUrOHOMETPUM: DOPMYIbI CrOXe-
HWUS,, yOBOEHUsi, npeobpas3oBaHUss CYMMbl TPUTOHOMETPUYECKMX
dOYHKUMIA B Npou3BeaeHne U NPOU3BEeAEHUSA B CYMMY U

npuMmeHeHne npu BbIYUCIIEHUN 3HAYEeHUA TPUTOHOMETPUYEeCKOro
BbIpaXXeHUA 1 yNpoLLeHNs ero.

OsHakomIieHVe CO CBOMCTBaMM CUMMETPMM TOYEK Ha €AVHUYHOW
OKPYXXHOCTU 1 NPUMEHEHWUE WX ANs BblBOAa OPMYI MPUBEAEHNS.

O3HakoMreHne ¢ NOHATUEM ODOpaTHbIX TPUFOHOMETPUYECKUX (DYHK-
umn. N3yyeHne onpegeneHnii apkCuHyca, apkKoCUMHyca, apKTaHreH-
ca uucrna, copmynupoBaHue uX, n3obpaxeHue Ha eaAVHUYHOWN
OKPY>KHOCTM.

®DyHKLMKN, X CBONCTBA U
rpacukn

O3HaKkoMIIeHNE C MOHSATUEM MEPEMEHHON, MpUMepamy 3aBUCUMOCTEN
MeXay nepeMeHHbIMU.

O3HakomrieHne ¢ NoHATUEM rpadmka, onpeferneHne nNPUHaaIexXHoCTu
TOYKM rpadpuky yHKuuun. OnpegeneHne no opmyrne npocTenlen 3a-
BMCUMOCTU, Buaa ee rpaduka. BelpaxeHne no copmyne ogHou nepe-
MEHHOW Yepes apyrue.

OsHakomrieHne ¢ onpegeneHneMm QyHkunn, opmynmMpoBaHne ero.

HaxoxgeHune obnactu onpegenenHnsi 1 o06nacTv 3Ha4eHU YHKLUN




CopepxaHue obyyeHus

XapakTepucTuka oOCHOBHbIX BUAOB AeATeNnbHOCTU oby4ato-
Lwmxca (Ha ypoBHe y4ebHbIX 4eNCTBUN)

OsHakomneHne ¢ npuMmepammn YHKLMOHAmMNbHbIX 3aBUCMMOCTEN B
peanbHbIX NPOLIECCax U3 CMEXHbIX ANCLIUMITNH.

MocTpoeHne n uteHune rpadukoB dyHKUMA. NccnegoBaHme dyHk-
umun. BeinonHeHne npeobpasoBaHnii rpadnKoB YHKLNIA.

M3yueHne noHaTmus obpatHor yHKLMK, onpeneneHne Buga v no-
CcTpoeHue rpaduka obpaTtHOM OYHKLUKU, HaxoxaeHne ee obnactu
onpegenenus n obnactn 3HadeHun. O3HAKOMMEHUE C MOHATUEM
CMNOXHOWN (PYHKUNN.

BbluncneHne 3HavyeHnin yHKLNUIA NO 3HAYEHMIO apryMeHTa.
OnpepgeneHne nonoXeHns TOYKM Ha rpadorke No ee KoopanuHaTam u
HaobopoT.

Mcnonb3oBaHne CBOWCTB (OYHKUMI OS1 CPABHEHUSA 3HAYEHUN CTe-
neHen n norapmncgpmos.

[MocTpoeHune rpamkoB CTEMEHHbIX, NOKa3aTenbHbIX U norapndmm-
YecKmx pyHKUUR.

O3HakomneHe C NOHATUEM HENPEepbIBHOW Mepnoanyeckon gyHK-
uun, oOpMynupoBaHMe CBOWCTB CUHYCa M KOCUHYyca, MOCTPOEHUE
nx rpacumkos.

O3HakomIneHve C MOHATMEM Pa3pbIBHOW Nepuoamnyeckorn yHKUMK,
opMynmnpoBaHMe CBOWCTB TAHreHCa M KOTaHreHca, NoCTPoeHMe X
rpadunKoB.

lMpumeHeHne cBOMCTB (DYHKUWMWA ANS CPaBHEHWUS 3HAYEHWUN TpUro-
HOMETpPUYECKUX DYHKLMIA, peLLEHNS TPUTOHOMETPUYECKNX YpaBHE-
HUA.

MocTtpoeHmne rpadnkoB 06paTHBIX TPUTOHOMETPUYECKMX DYHKUNIA U
onpegerneHne no rpadgurkam Nx CBONCTB.

YpaBHeHMA 1 HepaBeHCTBa

OsHakomneHre ¢ NPOCTENLLMMUN CBEAEHUSIMU O KOPHAX anrebpau-
YEeCKnx ypaBHeHI/II7I, NMOHATUAMU UCCegoBaHUA ypaBHeHI/IVI n cu-
CTeM ypaBHEHUN.

M3yueHne Teopun paBHOCUIBHOCTU YpaBHEHUA N ee NPUMEHEHUS.
[MoBTOpeHWe 3anucK peLleHns cTaHgapTHLIX YpaBHEHU, NpUeMoB
npeobpasoBaHns ypaBHEHWU ON1S CBeAEeHWs K CTaHgapTHOMY ypas-
HEHWIO.

PelueHne paumoHarnbHbIX ypaBHEHUA U UX CUCTEM C MPUMEHEHUEM
BCexX npmnemos (pa3J'IO>KeHVIF| Ha MHOXuUTtenu, BBegeHnd HOBbIX He-
N3BECTHbIX, NOACTAaHOBKU, rpadpyecKkoro MeToaa).

Mcnonb3oBaHve CBOWCTB U rpadukoB YHKUUN ONS  pelleHus
ypaBHeHUi. [oBTOpEHME OCHOBHbIX MPUEMOB PELLEHUSI CUCTEM.
PelleHne cuctem ypaBHEHWI C NMPUMEHEHWEM PA3NNYHbLIX CMOCO-
6oB.

OsHakomneHve ¢ obLMMM BONPOCaMy peLLeHNst HEpPaBEHCTB U UC-
Nnonb30BaHWe CBOWCTB U rpadomMkoB (PYHKUUA MpU pelleHun Hepa-
BEHCTB.

PelueHre HepaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM pa3-
TNNYHBIX CNOCOBOB.

PelueHne nppaumnoHanbHbIX ypaBHEHWA.

OnpegeneHne obnacty AONyCTUMbIX 3HAYEHUI norapummyeckoro
BblpaxeHusi. PelueHne norapuMUYECKUX ypaBHEHWA WU Hepa-
BEHCTB.

PelueHne nokasaTenbHbIX YpaBHEHUA N HEPABEHCTB.

PelweHne no cdopmynam v TPUrOHOMETPUYECKOMY KpPYry npocTen-
LUMX TPUrOHOMETPUYECKUX YPaBHEHUN. YMeHMe OoTMeYaTb Ha Kpyre
peleHns nNpocTenLnx TPUroHOMETPUYECKNX HepaBeHCTB. [padu-
Yyeckoe peLleHne TPUroHOMETPUYECKNX HEPABEHCTB.




CopepxaHue obyyeHus

XapakTepucTuka oOCHOBHbIX BUAOB AeATeNnbHOCTU oby4ato-
Lwmxca (Ha ypoBHe y4ebHbIX 4eNCTBUN)

PelleHne TeKCTOBbIX 3a4ay pasHblX TMMOB (B TOM YWCME Ha Mpo-
LEHTbI, 4ONM 1 YacTu, Ha ABWKeHMe, paboTy, CTOMMOCTbL TOBapOB U
YCIyr, Harnorv, 3agayu u3 obract ynpaBfieHust FIMYHbIMUA U CeMEN-
HbIMU cbuHaHCaMW).

Havyana matemaTtuyeckoro
aHanuaa

O3HakomIneHve ¢ NOHATUEM MPON3BOAHON.

N3yueHne n copmMynupoBaHue ee MexaHW4ecKkoro M reoMmeTpude-
CKOTO CMbICIa, U3y4eHne anroputma BblYMCIIEHNS NPON3BOAHON Ha
nprvMepe BbIYMCIIEHUST MTHOBEHHOW CKOPOCTU U YII0BOro koaddu-
umeHTa kKacaTtenobHon. CocTaBneHWe ypaBHEHUS KacaTenbHOW B
oblem Buae.

YcBoeHue npasun anddepeHunpoBaHus, Tabnuusl NpoM3BOaHbIX
aneMeHTapHbIX OYHKUMA, NPUMEHEHNE UX Ans anddgepeHumpoBa-
HUA PyHKUMI. VI3ydeHne Teopem O CBA3M CBOWCTB (PYHKLNKM 1 Npo-
M3BOAHOM, X hOpMyIiMpoBKa.

lMpoBegeHne ¢ NOMOLLBI MPOM3BOAHOW MCCNenoBaHUst (QyHKLMK,
3a4aHHON hopMYoNn.

YcTaHoBneHve CBs3n CBONCTB (PYyHKLMM U NPOM3BOAHOMN MO WX rpa-
durkam.

OsHakomneHve ¢ NoHATMEM nepBoobpasHon 1 uHTerpana. lNpasu-
na HaxoxgeHus nepsoobpasHbix, Tabnvua nepBoobpasHbIX.
KpvBonuHenHas Tpaneuns. ®opmyna HotoToHa-TlenbHuua.
PelweHve 3agay Ha cBs3b NnepBoobpasHon 1 ee NPou3BOLHOW, Bbl-
ymncrieHne nepBoobpasHor Ans AaHHON YHKLNN.

PelwweHve 3agay Ha npyMeHeHWe uHTerpana ans BblyucneHns du-
3MYECKUX BENMYMH U Nnowagen.

BeposaTHOCTb U cTaTUCTMKA.
Pa6ota ¢ gaHHbIMK

N3yyeHne knaccmyeckoro onpeaerneHns BEepoSTHOCTH, CBOWCTB Be-
POATHOCTU, TEOPEMbBI O CYMME BEPOATHOCTEN.

PaccmoTpeHne npumepoB BblUYUCIIEHUSA BeposiTHOCTEN. PelueHue
3aJay Ha BblYUCTIEHNE BEPOATHOCTEN COBBITUN.

O3HakoMmneHue ¢ npeacrtaBneHnem HYMCNoBbIX AaHHbIX N UX Xapak-
TEPUCTUKAMMWN.

PeweHne NnpakTn4eCcKnx 3agad Ha o6pa60TKy YNCNOBbLIX AaHHbIX,
BblYMCIIEHNE UX XaPaKTEePUCTUK.

leomeTpus

dopMynupoBKa NPU3HAKOB B3aMMHOINO PacrofioXeHUs1 NPSAMbIX Y
nnockocten. Pacno3HaBaHne Ha 4yepTexax U Mofensx pasnnyHbIX
Crny4aeB B3aMMHOMO PacrnofioXeHUs MPsAMbIX M NIIOCKOCTEN, apry-
MEHTMPOBaHNE CBOUX CY>KAEHUN.

dopmMynupoBaHMe onpeneneHnin, NpuM3HakoB WM CBOWCTB naparn-
nenbHbIX U NePneHaNKYNSaPHbIX NNOCKOCTEW, OBYIPaHHbIX U NUHEN-
HbIX YrMOB.

BbinonHeHne NocTpoeHus yrinoB Mexay npsmbiMy, NPSIMOW 1 Nioc-
KOCTbO, MeXAy MITOCKOCTSMM MO OMMCAHUIO U pacno3HaBaHMe UX Ha
Moaensx.

MpMeHeHne npu3HaKoB M CBOWCTB PACMONIOXKEHUS MNPAMbIX U
NSIOCKOCTEN NpU peLleHnn 3agau.

M300paxkeHne Ha pUCYHKax U KOHCTPYMpPOBaAHME Ha MOLENsX nep-
NEHOUKYNSAPOB M HAKIOHHBIX K MITOCKOCTU, MPAMbIX, NaparnsiesbHbIX
NIIOCKOCTEN, YrNOB MeXAy MPsIMOM M MITOCKOCTbIO M 06OCHOBaHME
NMOCTPOEHMNSI.

PeweHne 3agay Ha BbIUYUCIIEHNE TEOMETPUYECKMX BENUYMH.
HaxoxpaeHne paccTosiHMsi OT TOYKM OO0 MMOCKOCTWU, OT MPsSIMO A0
NOCKOCTU, MEXAY NITOCKOCTSIMU, MEXAY CKpelUMBatoLWumMucs npsi-
MbIMW, MEXAY NPOU3BOSbHBIMU hrUrypamm B NPOCTPaHCTBE.
O3HaKkoMIEHNE C NOHATMEM MaparnenbHOro NPOEeKTUPOBAHUSA N Ero
cBoncTtBamu. NpumeHeHne Teopun ans o6ocHOBaHMS NOCTPOEHUN
1 BbIYUCITEHU.

AprymeHTUpOBaHNE CBOUX CYXOEHWUA O B3aMMHOM PacrosyioKeHUm
NPOCTPAHCTBEHHbIX UTYP.




XapakTepucTuka oOCHOBHbIX BUAOB AeATeNnbHOCTU oby4ato-
Lwmxca (Ha ypoBHe y4ebHbIX 4eNCTBUN)

OnuncaHve n xapakTepucTvka pasnnyHbiX BUOOB MHOMOrpaHHUKOB,
nepeyncreHme nx anemMeHToB 1 CBONCTB.

N306paxeHne MHOrorpaHHuUKOB W BbINOMHEHNE MOCTPOEHUS Ha
N300paKeHnaX U MoAeNsiX MHOrOrPaHHNKOB.

BbluncneHme nMHerHbIX 3NeMEHTOB U YrfoB B NPOCTPAHCTBEHHbIX
KOHdUrypaumsax, apryMeHTMpoBaHue CBOUX CY>KOEHUN.
Xapaktepuctvka n nsobpaxeHue ceyeHusl, pasBepTku MHOrorpaH-
HWKOB, BblYMCNEHME NnoLwanen NoBePXHOCTEN.

[MocTpoeHne npocTenwmnx cevyeHun kyba, nNpu3Mbl, MMpamMuabl.
MpumeHeHne hakToB 1 CBEAEHUI U3 NNaHUMETPUN.

OsHakomneHne ¢ BMAaMM CUMMETPUIA B NMPOCTPaAHCTBE, OpMynu-
poBaHue onpedeneHun M CBOWCTB. XapakTepucTuka CUMMETPUU
Ten BpalleHUsi 1 MHOTOrPaHHUKOB.

[MpumMeHeHne CBONCTB CUMMETPUN MU peLleHnn 3agdan.
OsHakomneHve ¢ Bugamu Ten BpalleHus, opmynmpoBaHuME KX
onpegeneHnin n CBONCTB.

dopMynupoBaHMe TEOPEM O CEYEHMM LLapa MAOCKOCTbIO U NITOCKO-
CTu, KacaTenbHOW K cdepe.

Xapaktepuctvka M n3obpaxeHue Ten BpalleHus, UX pas3BepTKM,
ceyeHus.

PelieHne 3agay Ha NOCTPOEHUE CeYEeHUN, BblYUCNEHNE ANWUH, pac-
CTOSIHUI, yrnoB, nnowiaaen. lNpoBegeHne paccy>KaeHun npu pele-
HUW 3agad. [pyMeHeHne CBOMCTB CUMMETPUN Npu peLueHnn 3agad
Ha Temna BpalleHus, kombuHaumio Ten. N3obpakeHne OCHOBHbIX
KPYribIX Ten 1 BbINOMHEHNE PUCYHKA MO YCMOBUIO 3a4a4u.
OsHakomneHve C MOHATMAMM nnowaan n obbema, akcuomamu u
CBOMCTBaMM.

N3yyeHne Teopem O BblYMCIEHUU OBBLEMOB MPOCTPAHCTBEHHbIX
Ten, pelweHve 3agay Ha npumeHeHne OpMyn BblYUCeHUs obbe-
MOB.

N3yyeHne dopmyn Ons BblMUCNEHUS Mnowazgen MnoBepxXHOCTEN
MHOTOrPaHHWKOB 1 TeN BpaLLeHus.

PeweHne 3agjay Ha BblYMCNeHWe nrowagen MnoBepXHOCTU Mpo-
CTPaHCTBEHHbIX Ter.

OsHakomneHve C MOHATMEM BeKTopa. V3yyeHune OekapToBOW Cu-
CTeMbl KoOpAMHAaT B MPOCTPAHCTBE, MOCTPOEHUE MO 3a4aHHbIM KO-
opanHaTam TOYeEK U MIOCKOCTEN, HAXOXOEHNE KOOPANHAT TOYEK.
HaxoxaeHne ypaBHEHUN OKPYXXHOCTU, cdepbl, NNOCKOCTU. Bblunc-
nNeHne pacCToAHUI Mexay ToYKamu.

3yyeHne CBOMCTB BEKTOPHBLIX BEITMYWH, MpaBui pasnoXeHns Bek-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBUIT HAXOXAEHUS KOOpAM-
HaT BeKTopa B NPOCTpaHCTBe, MpaBui AENCTBUMA C BEKTOPaMu, 3a-
AaHHBIMU KOOpAMHATaMMU.

[MpuMeHeHne Teopumn Npu peLleHnn 3ajay Ha OenNcTBUS C BEKTopa-
MW.

M3yyeHne ckansipHoro rnpousseneHnss BEKTOpoB. [pumeHeHne Teo-
puy NpW pelleHnn 3afay Ha OenCcTBUS C BEKTOPaMM, KOOPANHATHbIV
MeTOA, NPUMEHEHNE BEKTOPOB ANS BbIYUCIEHUS BENUYMH YIIIOB U
PaCCTOSAHUN.

CopepxaHue obyyeHus

7. ONMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIBHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBPA3OBATEJIbHON OAEATENIbHOCTHU

7.1 MaTtepuanbHO-TeXHU4YecKoe obecnevyeHume

Peanusauma nporpammbl avcumnnuHbl «MaTtematuka» TpebyeT Hanmumsa yd4ebHomn
ayauTopun, ocHalleHHou obopyaoBaHMeM, TEXHUYECKMMU cpeacTBaMu obyveHuss ans



NpoBeAEeHNS 3aHATUA BCEX BMAOB, NPeYCMOTPEHHbIX 06pa3oBaTenbHON NPOrpamMmmon,
B TOM 4uMcne rpynnoBbIX U MHANBUAOYANbHLIX KOHCYNbTaUMK, a Takke Ans NpoBeaeHus
TeKyLero KOHTPOss U NPOMEXYTOYHOM aTTecTauumu.

O6opynoBaHune kabuHeTa: 13 KOMNbIOTEPOB, OOBLEANHEHHBIX B CETb C BbIXO4OM
B WHTepHeT wun obecnedeHnem [oOCTyna B  3MEKTPOHHYIO  MHAOPMALMOHHO-
obpasoBaTtenbHyto cpeay BI'Y u b® BI'Y, npoektop ViewSonie, KonoHkn Sven (2 wr.),
aKkpaH, npuHTep Canon LBP2900.

lMporpammHoe obecneveHune:

— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License
No Level.

— Microsoft Windows 10 Professional

— Mozilla Firefox https://www.mozilla.org/ru/about/legal/terms/firefox/

— Opera https://www.opera.com/ru/eula/ computers

— Free Pascal https://www.freepascal.org/

— GIMP GNU Image Manipulation Program http://gimp.ru/

— MyTestX, Bepcuga 10.1.1.7

— Dr. Web Enterprise Security Suite

Ayantopusa yKoMnneKkToBaHa crneumanm3mpoBaHHOM Mebernblo.

7.2 WNHdopmaumnoHHoe obecneyeHne obyyeHus

NMepe4vyeHb y4eOHbIX M3paHun, UHTepHeT-pecypcoB, [OMOSIHUTENIbHOU Nu-
TepaTypbl

B 6ubnuoTteyHbln poHa BXoAAT yvyebHuKK, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneunBatowme ocsoeHme yvyebHom aucumnnuHbl «MatemaTuka», peKoMeH-
AOBaHHbIE UM AoNyLWeHHbIe ANs UCNonb3oBaHMs B obpasoBaTefbHbIX OpraHn3auusix,
peanuaylowmnx obpasoBaTenibHyl0 nporpammMmy cpegHero obuiero obpasoBaHus B npe-
penax ocsoeHust OMNOI CINO Ha 6a3e ocHoBHOro 06Lwero obpasoBaHus.

BnbnuoTteyuHbln poHO MOXET ObITb LOMNOSIHEH JHUMKIONEAUAMM, CpaBOYHMKa-
MU, HAYYHOW N Hay4YHO-NOMYNAPHOW NUTepaTypon n pyrummn nocobnamu.

B npouecce ocBoeHus nporpammbl y4ebHOM ancumnnuHbl «MaTtemaTuka» CTy-
AEHTbl UMEKT BO3MOXHOCTb AOCTYrNa K 3NEeKTPOHHbIM y4ebHbIM MaTepuanam no marte-
MaTUKe, UMerLnMca B cCBOBOAHOM AoCTyne B ceTu VHTEepHET (3NEKTPOHHBLIM KHUram,
npakTukymam, Tectam, matepuanam EI9 v gp.).

PekomeHayemas nutepaTypa:

[na obyyarowmxes

1. Anrebpa n Hadyana matemaTtudeckoro aHanmsa. 10-11 knaccel : y4ebHuK ans
obeobpasosaT. yupexaeHun / nog pea. A. H. Konmoroposa .— 20-e nsg .— M. : lNpo-
ceelleHne, 2011 .— 384 c.

2. leomeTpua. 10-11 «knaccbl: Y4debHuk ans obuweobpas. opraHusaumn /
J1.C.AtaHacsH, B.®.byty3os, C.6.KagomueB n gp. — 11-e nsg. — M.: lNpocseLueHue,
2020 .— 287 c.: vn.

3. Mopgkosuy A. I'. Anrebpa u Havyana matemartmyeckoro aHanmsa. 10-11 knac-
cbl: B2 4. Y. 1. Y4yebHuK onsa yvawmxca obuweobpasoBaTesibHbIX yupexaeHun (6asoBbin
ypoBeHb) / A.l'. Mopakosun4y. — M.: MHemo3unHa, 2018. — 239 c.

4. Mopakosud A. I'. Anrebpa n Hadana matemaTtmyeckoro aHanuaa. 10-11 knac-
cbl: B 2 4. Y. 2. BagayHuk onsa yyawmxcs obweobpasoBaTenbHbiX yupexaeHun (6aso-
BbIi ypoBeHb) / A.l'. Mopgkosud. — M.: MHemo3unHa, 2018. — 271c.


https://www.mozilla.org/ru/about/legal/terms/firefox/
https://www.opera.com/ru/eula/%20computers
https://www.freepascal.org/
http://gimp.ru/
http://10.140.0.1/glpi/front/software.form.php?id=1827
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2106&TERM=%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2106&TERM=%D0%9C%D0%BE%D1%80%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D1%87,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

5. Mopgkosuy A. . Anrebpa n Havana matemartumyeckoro aHanmsa. 11 knacc:
y4yebHuK ona obueobpasoBaTesibHbIX opraHu3aumi (6a3oBbit U yriy6nEHHbIA YPOBHM):
B 24.Y. 1. YyebHUK onsa yvawmxca obweobpasoBaTenbHbiX opraHmsaumi (6asoBbin u
yrnybnéxHbin yposHn) / A.l'. Mopgkosuy, 1.B. CemeHoB. — M.: MHemo3uHa, 2019. —
264 c.

6. Mopakosud A. I'. Anrebpa n Havana matemartmyeckoro aHanmsa. 11 knacc:
y4yebHuK onga obuieobpasoBaTesibHbIX opraHn3aumi (6a3oBbi U yriy6nEHHbIA YPOBHM):
B 2 4. Y. 2: 3agayHuk (6a3oBbin 1 yrnybnéHHeii yposHu) / A. . Mopakosuy, 1. B. Ce-
meHoB. — M.: MHemo3uHa, 2019. — 343 c.

[nsa npenogasaTenen

1. bawmakos, M.N. MatemaTuka. KHura gna npenogasartenien : MeTogmyeckoe
nocobue gna HMO, CMNO / M.. bBawmakos .— M. : Akagemusa, 2013 .— 224 ¢ : un.

2. bawmakos, M.. MatemaTtuka / M.W1. bawumakos .— M : Akagemus, 2017 .—
256 c.

3. MypasuH '.K. MaTtemaTtuka: anrebpa n Havyana maTeMaTU4ecKoro aHanmsa,
reometpuda. Anrebpa v Hayana martemaTuMyeckoro aHanui3a. basoBbii ypOBEHb.
11 knacc: y4yebHuk / [.K. MypasuH, O.B. MypaBuHa. — 8-e u3a., ctepeotun. — M.:
Hpoda, 2020. — 188 c.

4. MNoypo4Hble pa3paboTku no reomeTpum : 11 knacc : K y4ebHOMY KOMMIMEKTY
J1.C. AtaHacsana u gp. ( M.: MNpoceeweHune) / coct. B.A. AposeHko .— M. : BAKO,
2012.— 336c.

5. PypykuH, A.H. TMoypo4yHble pa3paboTkm no anredbpe v Havanam aHanmsa.
10 knacc. : Kk YMK A.l'. Mopgkosuya u ap. / A.H. PypykuH, J1.FO. XomyTtoBa, O.1HO. Yeka-
HoBa .— M.: BAKO, 2013.— 352c.

6. PypykuH, A.H. Tloypo4Hble pa3paboTkm no anrebpe uM Havanam aHanusa.
11 knacc : kK YMK A.l'. Mopakosuya n gp. (M.: MHemo3uHa) / A.H. PypykuH, N.A. Mac-
nexnnukosa, T.I. MuwwmnHa .— M. : BAKO, 2013 .— 304 c.

MHpopMaLnOHHbIE aNeKTPOHHO-06pa3oBaTesibHbIE pecypchl

(MHTepHeT-pecypchbl)
1. Koxeypos, . A. Kypc TpuroHomeTpumn ansa TeXHMKYMOB : y4ebHoe nocobue :

[12+] / T1. A. KoxeypoB. — MockBa : [0OCygapCTBEHHOE UW3OaTeNbCTBO TEXHUKO-
TeopeTnyeckon nutepartypbl, 1957. — 336 c. — Pexum pgoctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=220901 (gaTa obpaweHus:

23.04.2023). — ISBN 978-5-4458-4770-0. — TeKCT : 3MEeKTPOHHbIN.

2. KoveTtkoBa, WN.A. MatemaTuka. [paktukym : y4yebHoe nocobue : [12+] /
N.A. KoyeTkoBa, >K.N. Tumowuko, C.J1. CeneseHb. — MuHck : PUMO, 2018. — 505 c. : vn.
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