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1. NOACHUTENbHAA 3AMMNCKA

Mporpamma ob6uweobpasoBaTenbHON YyyebHOM AaucuunnunHel «MaTemaTtuka»
npegHasHayeHa ns u3ydyeHnsa B obpasoBaTeribHbIX OpraHn3aunsx, peanuayowmx ob-
pasoBaTenbHy NporpaMmmy cpegHero obuiero obpasoBaHnsa B npegesniax 0CBOEHUs OC-
HOBHOW npodpeccmnoHanbHomn obpasoBaTtenibHon nporpammel CIMO (OMOI CIrO) Ha 6a-
3e OCHOBHOrO obLero obpasoBaHunsa Npu NOArOTOBKE CNEUManncToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuwero 06-
pa3oBaHus, NPeabsBNSAEMbIX K CTPYKType, COOEPXaHUI W pesynbTatam OCBOEHUS
y4yebHOM gucumnnnvHbl, ¢ y4eToMm doeaepanbHon obpasoBaTenbHOM NporpaMmbl CpeaHe-
ro obuwero obpasoBaHus, yTBEPXKAEHHON npuka3om MuHucTepcTBa npoceeleHunsa Poc-
cumnckon Pegepaumm ot 23 HoA6pa 2022 r. N 1014.

B copepxaHun 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 npeacrtaBneHNMn O MaTteMaTUKe Kak 4yacTu obliedenoBede-
CKOW KynbTypbl, YHMBEPCANbHOM A3blk€ HayKu, MO3BOMSOLEM OMUCbIBATb M M3y4yaTb
pearnbHble NPOLECCHl U SIBMEHUS;

— dopMUpOBaHUE YMEHUS paccMmaTpuBaTb ABMEHUA peanbHOro Mupa C mMate-
MaTMYECKON TOYKM 3PEHUS], BUAETb NPAKTUYECKYHD HanpaBfieHHOCTb MaTtemaTuku n eé
NPUNOXEHNN,

— (hopmMmupoBaHme NOrMYECcKoro n anropuTMMYECKOro MblLLTEHNS;

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



2. OBLLUASA XAPAKTEPUCTUKA YYEBHON OAUCLIUMIIUHDI

MaTtemaTuka aBngaeTcs dyHOaMeHTarnbHom obeobpasoBaTenbHOM
ANCUUMNIIMHON CO CIIOXMBLUMMCS YCTOMYMBBIM codepKaHnem n obwmmmn TpeboBaHnaMm
K MOAroToBKe 0by4aroLmxcs.

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

O6wwme uenn n3yvyeHmsa MateMaTmkn peanuayoTcs B YeTbipex HanpaBfeHUsaX:

1) obuwiee npeacTaeneHne ob naesax n metogax MmaTeMaTUKK;

2) NHTennekTyanbHoOe pa3BuTue;

3) oBnageHne HeobxoaUMbIMU KOHKPETHBIMU 3HAHUAMU U YMEHUAMN;

4) BocnuTaTenbHOe BO3eNCTBME.

Mpochunusauma uenen matematmyeckoro obpasoBaHnsa oTpaxkaeTcsl Ha Bblibope
NPUOPUTETOB B OpraHu3auumn y4ebHomn aeatenbHocT obyvatowmxes. Ons rymaHuTap-
HOro npodunsa npodeccnoHanbHOro obpasoBaHMa XapakTepHbIM SIBMSIETCA yCuUneHue
00LLEeKyNbTYPHOM cocTaBnsaowen y4ebHon oUCuUMnIvHbl C OpueHTaumnen Ha Bu3yasnbHo-
obpasHbI 1 NOrMYecknin CTunm y4ebHom paboThbl.

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

— anrebpaunyeckas nNMHWS, BKIOYaloLWas cucteMaTtmnsaumio CBeAeHn o Yncnax;
n3yyeHue HoBbIX U 0606LEHME paHee M3YyYeHHbIX onepauun (Bo3BegeHue B CTereHb,
N3BrneYeHne KopHs, riorapudmMmpoBaHne, CUHYC, KOCUHYC, TaHreHC, KOTaHreHc 1 obpart-
Hbl€ K HUM); 3y4YeHne HOBbIX BUOOB YMNCIIOBbIX BblpaXXeHnn n oopMyn; COBEPLUEHCTBO-
BaHWE MpPaKTUYECKNX HABbIKOB W BbIMUCIUTENBHOW KyNbTypbl, paclUMpeHUe U coBep-
LUeHCTBOBaHWe anrebpanyeckoro annaparta, coOpMUPOBaAHHOIO B OCHOBHOW LUKOME, U
€ro NPUMEHeHne K peLleHnio MaTeMaTMyecKnx n NPUKNagHbIxX 3agay;

— TeopeTUKO-PyHKUMOHaNbHas NUHUA, BKMOYaloLWwas cuctematmsaumio u pac-
LUMpEeHMe cBefeHn O (PYHKUMSX, COBEPLLUEHCTBOBAHMNE rpaddUHEeCcKNX YMEHUIN; 3HAKOM-
CTBO C OCHOBHbIMW UAesMM U MeTo4amMM MaTeMaTUYeCcKoro aHanu3a B ob6beme, No3Bo-
nqaLWweM uccrnenoBatb aneMeHTapHble YHKUMN U pellaTb NpoCcTenline reomeTpude-
ckue, punsnydeckme n gpyrue npuknagHble sagayv;

— JIMHUS YpaBHEHUN U HEPaBEHCTB, OCHOBAHHasi Ha MNOCTPOEHUM U UccnenoBa-
HUM MaTemMaTUYeCcKUX Monenen, nepecekawwasca ¢ anrebpandeckon U TeopeTUKo-
PYHKUMOHANBbHON NUHUAMW U BKIOYaOLWas pasBuTME U COBEPLUEHCTBOBAHNE TEXHUKM
anrebpaunyeckux npeobpasoBaHnin ANs peLleHNsa ypaBHEHWUIA, HEPABEHCTB U UX CUCTEM;
dopmupoBaHue CnocobHOCTU CTPOUTbL U UCCredoBaTh NPOCTENWIME MaTeEMaTUYeECKue
MOZENV NpU peLLeHnn NpUKnagHbiX 3agad, 3agay 13 CMEeXHbIX U cneumanbHbIX gucun-
NINH;

— reomeTpuyeckas NMHUS, BKOYawoWwaa HarnggHble npeacraBneHns o npo-
CTPAHCTBEHHbIX (purypax u msydyeHume Mx CBOUCTB, popMMpoBaHWE U pasBUTUE MpoO-
CTPaHCTBEHHOro BOOBpaxeHud, pasBuTME CNOoCOBOB reoMeTpuUyeckux U3MEPEHUN, KO-
OPAVMHATHOrO M BEKTOPHOrO MEeTOOO0B ANs PELUeHUs MaTteMaTuyeckux U NpUKnagHbIX
3agav;

— CcToXacTuyeckasi fiMHUS, OCHOBaHHas Ha pPas3BUTUN KOMOMHATOPHbLIX YMEHWMN,
npeacrtaBneHnn O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKpYXXatoLero
Mupa.

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



COCTaBNATb paboynii KaneH4apHblM NMnaH, No-pasHoOMY Yepedysi yd4ebHble TeMbl, ydu-
TbiBas Npodunb npodeccnoHansHoro obpasoBaHus, cneumduky ocBanBaemMomn cneuu-
anbHoctu ClO, rnybuHy u3yyeHuss maTepuana, ypoBeHb NOATOTOBKWM CTYAEHTOB MO
npeamery.

N3yyeHne obweobpasoBaTenbHon yyebHonm AucumnnuHel «Matematuka» 3a-
BepLlaeTca nogBedeHnem UToros B oopMe dKk3aMeHa B paMKkax NpoMexyTOYHOW aTTe-
cTaumm ctygeHToB B npouecce ocBoeHus OOl CIMO ¢ nonyvyeHmem cpegHero obuiero
obpasoBaHu4.

3. OMUCAHUE MECTA YYEBHOM AUCLUNIIUHbI B YYEEHOM NMNAHE

YyebHas gucumnnmHa «Martematuka» sBnsieTcsa  y4eOHbIM  NpeamMeToMm
obaszaTenbHon npegmMmeTHon obnactn «MatemaTtuka u nHgopmatuka» ®rOC cpegHero
obuiero obpasoBaHus.

Y4yebHasa ancumnnmHa «MaTtemaTuka» n3yyaetcsa B ornoke
«ObuweobpasoBaTenbHas noarotoBka» yvebHoro nnaHa OlNOM CrMNO Ha 6a3se
OCHOBHOro obuiero obpasoBaHust C nonydyeHnem cpegHero obuwiero obpasoBaHus
MNrccs.

4. PE3YNIbTATbl OCBOEHUA YYEBHOW OUCLIUMITUHBI

OcBoeHuve copepxaHus ydebHon gucuunnuHbel «MatemaTtuka» obecneymsaeT
AOCTUMXKEeHUe obyyalowmnmMmca cnegyowmx pe3ynbTaToB:

JINYHOCTHbIX:

— TOTOBHOCTb M CMOCOBOHOCTb K 0Bpa3oBaHMiO M camMoobpa3oBaHMO Ha NpoTS-
XEHUN BCEWN XXU3HW;

— OCO3HaHMe LEHHOCTU Hay4yHOM [OeATeNbHOCTU, FOTOBHOCTb OCYLLECTBNATb
NMPOEKTHYH M UCCNneoBaTENbCKYI0 AEATENbHOCTb MHAMBUAYAIBHO M B rpynne.

MeTanpeamMeTHbIX:

— camocToATenbHO opMynMpoBaTh M akTyanuanpoBaTb nNpobnemy, paccmart-
puBaTb €€ BCECTOPOHHE;

— YyCTaHaBnMBaTb CYLECTBEHHbIA MNPU3HAK WM OCHOBAHWA LN CpaBHEHWS,
Knaccudukaumm n o6obLeHns:;

— onpegensTb Uenu OesTenbHOCTWU, 3adaBaTb NapamMeTpbl U KpUTEpUM KX Oo-
CTUXKEHUS,;

— BbISIBNATb 3@aKOHOMEPHOCTM N NPOTUBOPEYNS B pacCMaTPUBaAEMBbIX SIBIIEHUSX;

— BnageTb HaBblkaMu y4ebHO-MccnenoBaTeNbCKON N MPOEKTHON AEATENBHOCTMU,
HaBblKaMW paspeLleHust npobnem;

— CMNOCOBOHOCTb M FOTOBHOCTb K CaMOCTOSITENIbHOMY MOUCKY METOAOB PEeLUEeHUs
NpaKkTUYeCcKnx 3agad, NpUMEHEHUI0 pasnnyHbIX METOAO0B NO3HAHUS,

— OBfajeHve Bngamu OesiTeNbHOCTU MO NOSYyYEHNO HOBOrO 3HAHUS, €ro MHTEp-
npetauum, npeobpasoBaHUIO U NPUMEHEHUIO B Pa3fnnYHbIX y4eOHbIX CUTyauusax, B TOM
yucne nNpu cosgaHum y4ebHblX U coumnarnbHbIX MPOEKTOB;

— (OpMUPOBaHNE HAYYHOrO TUMNA MbILWSEHUS, BNageHne Hay4yHoW TEPMUHOIIO-
r’Men, KNoYeBbIMU NOHATUAMU N METOAAMM;

— BbISIBNATb NPUYUHHO-CNEACTBEHHbIE CBA3W U akTyanusupoBaTb 3agady, Bbl-
ABUraTb rMNoTesy ee pelleHnd, HaxoO4uTb aprymeHTbl Ons [JoKasaTenbCTBa CBOMX
yTBEPXKOEHWI, 3a4aBaTb NapamMeTpbl U KPUTEPUN PELLEHUS; aHann3npoBaTb MOyYeH-



Hble B XO[€e peLleHusl 3adayn pesynbTaTtbl, KPUTUYECKN OLEHMBATb UX JOCTOBEPHOCTD,
NPOrHO3NpPOBaTb U3MEHEHWNE B HOBbIX YCMOBUSIX;

— YMeTb NEpPeHOCUTb 3HaHWsI B NO3HABaTENbHYIO U NPaKTUYECKyo 06nacTu Xns-
He4esATeNbHOCTU; MHTErpUPOBaTb 3HAHMS U3 PasHblX NPEAMETHbIX obGnacTen.

MpeaAMeTHbIX:

— BrageHue Metogamu oKasaTenbCTB, anropuTMamMu pelleHus 3agad; yMeHue
dopMynupoBaThb onpeaeneHns, akcCMombl U TeOpeMbl, MPUMEHSTb UX, NPOBOAUTbL AOKa-
3aTenbHble paccy>XaeHnsa B Xo4e pelleHns 3ajav;

— YMeHue onepupoBaTthb NOHATUAMM: CTEMNEHb Yncna, norapudm yucna; ymeHue
BbINOSIHATL BbIYUCIIEHME 3HAYEHUN U Npeobpas3oBaHWS BbIPAXXEHUN CO CTENEeHAMU U
norapupmamu, npeobpasoBaHnsa 4POOHO-paLMOHANbHBLIX BbIpaXXEHUN;

— YMeHue onepupoBaTb MOHATUAMMU: pauuoHarnbHble, MppauMoHarnbHble, NokKa-
3aTenbHble, CTEeNEHHble, orapngmmyeckme, TPUrOHOMETPUYECKNE YpaBHEHUS U Hepa-
BEHCTBA, UX CUCTEMBI,

— YMeHue onepupoBaTb NMOHATUSAMU: PYHKUUSA, HeNpepbiBHAA YHKUNA, Npon3-
BOOHas, nepBoobpasHas, onpefeneHHbln MHTerpas; yMeHne HaxoauTb MPOn3BOAHbIE
anemMeHTapHbIX (PYHKLMIA, UCNOMb3ya CNpaBOYHble MaTepuarnbl; uccregosaTb B Mpo-
cTenwmx cnydaax yHKUMN Ha MOHOTOHHOCTb, Haxo4uUTb HaMbonbLlive N HauMeHbLIne
3Ha4YeHUss PYHKLUMIA; CTPOUTL rpadomkm MHOFOYSIEHOB C UCMOSMb30BaHWEM annaparta mMa-
TemMaTU4ecKoro aHanuaa; NPUMEHSTb MPOU3BOAHYIO NPU peLLeHNN 3a4a4y Ha OBWKEHNE;
pelaTtb NPakTUKO-OPUEHTUPOBaHHbIE 3adayM Ha HanbonbLuMe U HauMeHblune 3Haye-
HWA, HA HaxXoXaeHue MyTN, CKOPOCTU N YCKOPEHUS;

— YMeHue onepupoBaTb MOHATUAMMU: paumoHanbHas (OYHKUMSA, nokasaTenbHas
dyHKUMSA, cTeneHHaa yHKuMAa, norapudmmyeckas QyHKUUS, TPUrOHOMeTpuYeckue
dyHKUMKN, obpaTHble OYHKUUKN, YMEHUE CTPOUTb rpadmKkm U3yYeHHbIX (OYHKUWUR, uC-
nonb3oBaTb rpaduknM Npu U3ydYeHnn nNpoLLeccoB 1 3aBUCMMOCTEN, NpU peLleHnn 3aaad
N3 apyrux y4ebHbIX npegMeToB M 3a4ady U3 peanbHOW XW3HW; BbipaxaTb hopMyramm
3aBUCMMOCTU MEXAY BENNYMHaAMMU;

— YMEHMe peluaTb TEKCTOBbIE 3a4a4M pasHbIX TUMOB (B TOM YMCIIEe Ha NPOLEHTHI,
AONN N YacTu, Ha ABWXKeHne, paboTy, CTOMMOCTb TOBapOB U yCHyr, Hanoru, 3agayv u3
obnactu ynpaBneHns nNUYHbIMU N ceMENHbIMU (DUHAHCaMN); COCTaBNATb BblPaXXeHUs,
ypaBHEHUS, HepaBEHCTBa M UX CUCTEMbl MO YCMOBUIO 3a4ayun, UccrneaoBaTb NOSyyYeH-
HOe pelleHne 1 oueHnBaTb NPaBaonogobHOCTb pe3ynbTaTos,

— YMeHue onepupoBaTb MNOHATUAMU: cpefHee apudmeTnyeckoe, MeguaHa,
Hanbonbluee N HaMMeHbLUee 3HaYeHUs1, pa3mMax, Qucnepcusi, CTaHgapTHOE OTKIIOHEHMEe
4YMCnoBoro Habopa; ymeHue M3BnekaTb, UHTEPNpPeTMpoBaTb MHOPMaUUIo, NnpeacTas-
neHHyto B Tabnuuax, Ha guvarpammax, rpadukax, oTpaxatrolyo CBOMCTBa peanbHbIX
NpOLECCOB U ABMNEHUN; NPeACTaBnAaATb MHPOPMaLMIO C NOMOLLBIO Tabnuy, 1 anarpamm;
nccnegoBaTtb CTaTUCTUYECKNE AaHHbIE, B TOM YUCHe C NpUMEHeHNeM rpaduyecknx me-
TOA0B N 9NEKTPOHHbIX CPEACTB;

— YMeHue onepupoBaTb MOHATUSIMWU: CIyYaWHbIN OMNbIT U Cly4YyanHoe cobbiTue,
BEPOSITHOCTb CIy4anHOro cobbiTUS; yMEHME BblYUCIIATbL BEPOATHOCTb C UCMONb30BaHK-
eM rpamyecknx MeTofoB; NPUMEHSTb (POPMYSbl CIIOXEHUA U YMHOXEHUS BEPOSATHO-
cTen, KOMBUHATOPHbIE (hakTbl 1 POPMYSbl NPU PELLEHUN 3a4ay; OLEeHNBaTb BEPOATHO-
CTW pearnbHbIX COObITUI; 3HAKOMCTBO CO CIlyYalHbIMU BENUYNHAMU; YMEHNE NPUBOLUTD
npyMepbl NPOSBMEHMSA 3akoHa BonbLIMX Ynucen B NPUPOLHbIX U OBLWECTBEHHbIX ABMe-
HUSAX;

— YMeHue ornepupoBaTtb NMOHATUAMU: TOYKa, NpAMas, NIOCKOCTb, MPOCTPaHCTBO,
ABYrpaHHbIN Yron, ckpelumBarolmecs npsMble, napannenbHOCTb UM NepneHaukynsp-
HOCTb MPAMbIX WU MMOCKOCTEN, Yrosl Mexay npsiMbiMu, Yron mexay npsmMon U Nocko-
CTblO, Yronl Mexay MMOCKOCTAMU, PacCToAHME OT TOYKM OO MSIOCKOCTM, PacCTosiHMe



Mexay nNpsMbIMW, PpacCTOAHNE MeXAY NNOCKOCTAMMU; YMEHUe UCMonb30oBaTh Npu peLle-
HUWN 3a4a4 U3yyYeHHble pakTbl U TEOPEMbl MNAaHUMETPUN; YMEHUE OLEHNBATL pasmepbl
0OBLEKTOB OKpY>XKatoLLLero Mupa;

— YMeHue ornepupoBaTb MOHATUAMWU: MHOrOrpaHHUK, CeYeHue MHOrorpaHHuKa,
Ky6, nmapannenenunen, npusama, nupamuga, urypa n noBepxHOCTb BpalleHus, uu-
nuHAP, KOHyC, wWap, cdepa, cevyeHus purypbl BpalleHusi, NMOCKOCTb, Kacaroulasica
cdepbl, UnMnuHApa, KoHyca, nnowanb noBepXHOCTUM Nupamuabl, NPU3Mbl, KOHyca, Lu-
nuHapa, nnowaab cdepbl, 06beM Kyba, NPAMOYrofibHOro napannenenunega, nupamum-
Abl, NPU3MbI, UMNUHAPA, KOHYCa, Wapa; yMeHue n3obpaxatb MHOrOrpaHHUKN U nNoBepx-
HOCTM BpaLleHUsi, UX CEYEHUSI OT PYKU, C NOMOLLIbIO YEePTEXHbBIX MHCTPYMEHTOB U 3reK-
TPOHHbIX CPEACTB; YMEHWE pacno3HaBaTb CUMMETPUIO B MPOCTPaAHCTBE; YMEHUe pacrno-
3HaBaTb NpaBUSibHblIe MHOTOrPaHHUKN;

— YMEHMe onepupoBaTb NMOHATUAMMU: OBWXKEHNE B NPOCTpaHCTBE, NoAo6HbIe hu-
rypbl B MPOCTPAHCTBE; NCNOMb30BaTb OTHOLLEHWE nriowagen nosepxHocten n o6bemoB
nogoOHbIX huryp npu pelieHnn 3agav;

— YMeHMe BblYMCNIATbL reoMeTpudeckue BenuinHbel (4suvHa, yron, nnowanb, oob-
eM, nnowiazb NOBEPXHOCTU), NCNONb3YS U3YyYeHHble (POpPMYIibl U METOADI;

— YMeHue onepupoBaTb MOHATUAMM: NPSMOYrofibHas cUCTemMa KoopAuHaT, Ko-
OpAVHAaTbl TOYKKU, BEKTOP, KOOPAMHATbLI BEKTOpA, CKandpHoe Npou3BedeHune, yron mMex-
Ay BeKTopamu, CymMMa BEKTOPOB, NPOU3BEAEHME BEKTOpa Ha YUCIO; HAaxoguTb C NOMO-
LB M3YYeHHbIX OpMY KoopAuHaTbl CepeauHbl OTpeska, pacCTosiHue Mexay ABYMS
ToYKamu;

— yMmeHue BblbnpaTb NOAXOAAWMN MU3YYEeHHbIN MeTod ANA pelleHusa 3agauyu,
pacnosHaBaTb MatemaTuyeckme pakTbl U MaTemaTudeckme modenv B NpUpPOAOHbIX U
00LLEeCTBEHHbIX SIBMIEHNAX, B UCKYCCTBE; YMEHME NPUBOAUTL NPUMepPbl MaTemMaTUyYeCcKmx
OTKPbITUN POCCUNCKON N MUPOBOM MaTEMATUYECKON HaYKN.

5. COOEPXXAHUE YYEBHON OAUCLUNITUHDI

PA3BUTUE NMOHATNA O YNCIIE

Llenble n paunoHanbHble Yncna. [lencreutenbHble Ynucna.

[MpakTn4eckme 3aHATUSA

ApudmeTnyeckme OEenUCTBUS HaL 4YMcramMu, HaxOXOEeHUe 3HaYeHUM YUCNOBbIX
BblpaXeHun. Bulbl npedmemHbix Odelcmeuli U 3adaHul, packpbi8aroWUX CMbICIT
apupmemudeckux Oeticmeud, dosiu u Opobu, OefleHUe € OcCmMamkoM 8 Kypce
MamemMamuKu HaqaslbHOU WKOJIbI.

MpeobpasoBaHne paumoHanbHbIX U MPPAaLMOHAIbHbBIX BbIPaXXeHUN.

KOPHW, CTEMNEHN N NOTITAPN®MBbI

KopHn HaTypanbHOM cTeneHn wu3 4Yucna wm  wux ceonctBa. CrteneHn c
pauMoHanbHbIM U AEACTBUTESbHBLIM NMOKa3aTensamum, UX CBOMCTBA.

JNTorapucdpm uymcna. OcHOBHOE norapudMUYecKoe TOXAOECTBO. [leCATUYHbIE U
HaTypanbHble norapudmel. CeorcTBa norapudMmoB. Nepexoa K HOBOMY OCHOBAHMIO.

[MpakTnyeckmne 3aHATUA

BbluncneHne n cpaBHeHne kopHen. BbiNnonHeHne pacyeToB C paavkanamu.

HaxoxgeHune 3Ha4yeHun cTeneHen ¢ paumoHanbHbIMK nokasatensmn. CpaBHeHNe
cteneHen. HaxoxaeHwe 3HaveHun norapudma Mo MPOU3BOSIBHOMY OCHOBAHMIO.
[Mepexon OoT ogHOro OCHOBaHWA K ApyroMmy. BblducneHwe v cpaBHeHWe rorapudgMosB.
MpeobpasoBaHme CTENEHHbIX, NOKa3aTesbHbIX U NorapMMUYECKUX BbIPaXKEHUN.

OYHKLUMW, X CBONCTBA U TPAGUKN

®dyHkumn. Ob6nactb onpefeneHna M MHOXECTBO 3HaYeHun; rpaduk qyHKUMN,

NOCTpOeHMe rpadmkoB PYHKLUUIN, 3a4aHHbIX Pa3fiMyHbIMKU cnocobamu.




CeonctBa (PyHKUUN: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrPaHU4YEHHOCTb,
nepnoanyHocTb. NpoMeXxyTkM Bo3pacTaHus N yobiBaHUS, HanbonbLUee N HauMeHbLUEE
3HayeHusi, TO4YKM 3KcTpemyma. [padudeckas wuHTepnpetaums. [loHsTMe o
HenpepbIBHOCTU OYHKLINN.

O6paTtHble dyHKkunn. Obnacte onpegeneHMs n obnactb 3Ha4YeHUn oGpaTHOWN
dyHKuMn. Mpadunk obpaTHOM PYHKLUUN.

T

OyHKUMN y= ‘E, ux ceouctBa U rpadukn. CTreneHHble YHKUMN.
lMokasaTtenbHaa yHKUMs, €€ cBoncTBa M rpaduk. Jlorapudpmuyeckas OyHKUUA, eé
CBOMCTBA U rpadouiK.

[MpakTnyeckmne 3aHATUA

O6nactb onpegeneHns n obnactb 3HayvyeHun yHKuMi. CBoKCTBA (QYHKLNA.
NccnepoBaHue Ha YETHOCTb / HEYETHOCTL. ocTpoeHne n yteHne rpamkoB OYHKLMN.
PeleHne npocTteninx nokasaTesnbHbIX U NorapupmMmnIeckux ypaBsHEHNUN U HEPABEHCTB
Ha OCHOBE CBOWCTB (DYHKLMMN.

OCHOBbI TPUTOHOMETPUU

Uucnosass OKPY>XHOCTb. CHMHYC, KOCWHYC, TaHreHC W KOTaHreHc 4ucna, wux
ceonctBa. OCHOBHOe TpuUroHomeTpuyeckoe ToxaecTBo. COOTHOWEHUS  Mexay
TPUFOHOMETPUYECKUMUN (DYHKLMSIMU YUCIIOBOro apryMmeHTa. PagnaHHasa mepa yrna.

NMpeobpasoBaHMe TPUrOHOMETPUYECKUX BblpaKeHUn. PopMyrnbl NpUBEAEHUS.
®opmyrnbl crnoxeHusi. Popmynbl 4BOMHOrO apryMmeHta. Popmyrbl MOHWKEHUST CTENEHWN.
MpeobpasoBaHMe CyMM TPUFOHOMETPUYECKUX (PYHKLMIA B NPOM3BEAEHNSA U HAOOOPOT.

APKCUHYC, apKKOCUHYC, apKTaHreHc, apKkoTaHreHc Yncna. PelwleHne npocTenmx
TPUFOHOMETPUYECKUX  YpaBHEHUW. PelleHne npocTenwnx TPUTOHOMETPUYECKNX
HepaBEHCTB C MOMOLLbIO YNCITOBOW OKPYXXHOCTW.

®PyHKUMM  y=SinX, y=CO0SX, Yy=tgXx, Yy=Ctgx, WX CBOWCTBA W rpacuKu.
MpeobpasoBaHue rpadoukoBs TPUrOHOMETPUYECKNX YHKUMNA. O6paTHble
TPUrOHOMETPUYECKMNE (PYHKLMU, UX CBOMUCTBA U rpadonku.

[MpakTnyeckme 3aHATUA

OnpepeneHne TO4YeK Ha YUCMOBOM OKPYXXHOCTU. CBA3b TOYEK YMCNOBOW
OKPY>XHOCTU C TPUFOHOMETPUYECKMMWU  (DYHKLMAMU  4Yucrna. TpUroHoMeTpuyeckue
YHKUMN 4YNCRIOBOro M YrnoBoro aprymeHTa. [lpeobpasoBaHne TPUTOHOMETPUYECKUX
BblpaXXEHUM C TMOMOLLbK pasfnyHblX ¢opmMyn. PelleHne TPUroHOMeTpUYecKmnx
YpaBHEHUA W HepaBeHCTB. [lpMMeHeHue rpaduKoB ANA pelleHUs ypaBHEHUA WU
HepaBEeHCTB.

MocTpoeHne u npeobpasoBaHne rpadPuKoB TPUTOHOMETPUYECKUX YHKLMNA,
ornpegerieHMe CBOUCTB PYHKLMUN.

Ob6paTHble TpuUroHomeTpuyeckne dyHKUMN: npeobpasoBaHNe BbipaXXeHUN,
nccnegoBaHne CBOUCTB, MOCTPOEHUE rpadomMKoB OYHKLINIA.

YPABHEHNA N HEPABEHCTBA

YpaBHEHUS:: OCHOBHble MOHATMA. OCHOBHble METOAbl pPELUEHUS ypaBHEHWMN
(pasnoxeHne Ha MHOXUTENW, BBEAEHME HOBOW MEepeMeHHON, (yHKUNOHAaMNbHO-
rpadpuyeckun MeTon). YpasHeHus 8 HavyasibHOU WKore.

HepaBeHcTBa. OCHOBHbIE NPUEMbI PELLEHNSI HEPABEHCTB.

PelwweHne cnctem ypaBHEHUIN U HEPABEHCTB.

[MpakTnyeckme 3aHaTng

OcCHOBHblE MEeTOAbI peLLeHnsT YpaBHEHUN. PelleHne paumoHanbHbIX YpaBHEHWUN
N HepaBeHCTB. bukBagpaTHble ypaBHeHus. PelleHve unppaumoHanbHbIX ypaBHEHWMN.
PeweHne nokasaTenbHbIX YpaBHEHWUA U HepaBeHCTB. PelleHwe norapngmumyeckmx
ypaBHEHUN N HepaBeHCTB. PelleHne cuctem ypaBsHeHUN.

PeweHne TekCcToBbIX 3aay pasHbIX TUMOB (B TOM YuCMe Ha NPOUEHTLI, 40NN U
YyacTu, Ha ABMXeHue, paboTy, CTOMMOCTb TOBapOB M YCIyr, Hanoru, 3agayn n3 obnactu
yrpasrieHUs NMUYHbIMU N CeMENHbIMU (PUHAHCaMMU).




HAYAJIA MATEMATUYECKOIO AHAITN3A

[MpounssogHas OyHKUMN, €€ reoMeTpUYEeCKUn U PU3NYEeCKMn CMbICr. YpaBHeEHUE
KacaTenbHon K rpaduky dyHkumn. [Npasuna guddepeHunpoBaHus. [MpounsBogHas
CNOXHOW dyHKUMK. Tabnuua npou3BOAHbLIX 3NEMEHTapHbIX YHKUMA. [MprmeHeHune
NPOU3BOAHOM K UCCneaoBaHUo OYHKLNA N NOCTPOEHUNIO rPadduKOB.

lMepBoobpasHan n npaBuna e€ HaxoxaeHus. NepBoobpasHble aneMeHTapHbIX
dyHkumn. [nowanb KpuBonuHenHon Tpaneuun. WHTerpan. ®dopmyna HbloTOHa-
JlenbHuua. MNMpaBmna HaxoxaeHus nHterpanos. Tabnuua nHTerpanos.

[MpakTnyeckmne 3aHaTnd

BbluncneHne npousBogHbIX. [pUMEHEHNEe MeXaHU4YeCcKOro U reoMeTpuyeckoro
CMbIiCna MpoM3BOAHOW. YpaBHeHWe KacaTenbHoW B obuwem Buage. [lpumeHeHune
NPOM3BOOHOM K UCCriegoBaHMio OYHKUMIA N NOCTPOEHUIO rpacdomnKoB.

HaxoxpeHne nepBooOpasHbiX. BblumcneHve  nnowaguM  KPUBOSIMHEWHOW
Tpaneuun. dopmyna HbtoToHa-JlenbHuua. lNpuMeHeHne wuHTerpana K BbIYMCIIEHMIO
nnowaaen puryp 1 omsndecknx BermMymH.

TEOMETPUA

OCHOBHble MOHATMS  cTepeoMeTpun. Toudka, npsAMass W MNIOCKOCTb B
NPOCTPaHCTBE, aKCMOMbl CTEpeoMeTpuM W  CneacTBus M3 HuX. BsaummHoe
pacrnonoxeHve ABYX nNpsMbiXx B npocTpaHctBe. Ckpewmsarowmecss npsamble.
MapannenbHoOCTb npsiMon " NSIOCKOCTN. MapannenbHOCTb NSIOCKOCTEWN.
MepnenHauKynapHOCTb NPAMOM M MAOCKOCTU. [lepneHanKynsap M HaknoHHas. Yron
MexXay npsaMOM UM MAOCKOCTbH. [IBYyrpaHHbIi  yron. Yron wMexay nioCKOCTAMMU.
MepnenanKynapHOCTb ABYX NSIOCKOCTEN. PaccToaHne mexay ninocKOCTAMM.

leomeTpnyeckne npeobpasoBaHNA NPOCTPaAHCTBA: MapannenbHbIn MNepeHoc,
CUMMETPUSA OTHOCUTENBHO NIOCKOCTU, Nogobue duryp B NpOCTPaHCTBE.

MapannenbHoe npoekTnpoBaHune. NsobpaxxeHne NpoCTPaHCTBEHHbIX pUryp.

MHOrorpaHHuKu. Mapannenenunes. CsomncTtea NPSAMOYrofnbHOro
napannenenunea. lNpuama v nupammnga, nx BUAbl. NEMEHTbI NPU3MbI U NMMPaMUabI.
CeyeHne MHOrorpaHHmka nNnockoCTbio. [NMpaBunbHbIE MHOMOrPaHHUKK.

Tena BpaweHns: UMNuHApP, KoHyc, cdepa n wap. OCHOBHbIE CBOMCTBA MPSIMOro
KPYyroBoro uunuHapa, npsiMoro KpyroBoro koHyca. M3oOpaxeHue Ten BpalleHUsa Ha
nnockocTtn. CeveHna curypbl BpawleHusa. [NnockocTb, Kacatowasca cdepbl, uunuHapa,
KOHyca.

N3mepeHnss B cTepeomeTpun. BbluncrneHne 9nemMeHTOB MNpPOCTPaHCTBEHHbIX
duryp (pebep, anaroHanen, yrnos).

Mnowagb NOBEPXHOCTM MpaBUibHOW NMpaMuabl U NpaAMon npusmbl. [nowanb
NOBEPXHOCTU NPAMOro KPyroBOro LunmMHapa, NpsMoro KpyroBoro KoHyca v wapa.

MoHatne o6 ob6beme. O6GbeM kyba, nNPAMOYronbHOrO napannenenuneaa,
nMpamuapl, Npu3Mbl, LMNMHAPA, KOHYCa, wapa.

Mopobue ten. OTHOWeEHMA Nnowaaen NoBepxHocTen n 06bemMoB NOLOOHbIX TeN.

KoopanHatbl n BekTopbl. [psasmMoyronbHas (gekapToBa) cuctema KoopauHat B
NpocTpaHCTBe. YpaBHEHUEe MpsiMOn, NIOCKOCTU U cdbepbl B npocTpaHcTBe. dopmyna
AN1S1 BbIYMCIIEHUST PACCTOSTHUS MeXAy TOYKaMu B NPOCTPaHCTBE.

BekTtopbl. KoopauHatel Bektopa. Mogynb BekTopa. PaBeHCTBO BEKTOPOB.
CnoxeHne BEeKTOpPOB. YMHOXeHMe BeKTopa Ha u4ucno. PasnoxeHue BekTopa no
HanpasneHusaMm. Yron wMexay [nABymMs Bektopamu. [lpoekuma BekTopa Ha OCb.
KoopanHaTtbl Bektopa. CkansipHoe nponsBedeHne BEKTOPOB.

lpocmpaHcmeeHHble OMHOWEHUSI U 2eomempuyeckue ¢hueypbl 8 HadasbHoU
wKorie.

[MpakTnyeckme 3aHaTNA

[Mpu3Hakn B3aMMHOro pacrnonoXeHus npsamblX. Yron mexagy npsambiMi. BaanmHoe
pacrnonoxeHve npsMbIX U Nnockocten. lNepneHgukynap u HakMOHHAA K MOCKOCTW.




Yron mexay npsiMon 1 NfOCKOCTbI. TeopeMbl 0 B3aUMHOM pPacrnosioXXeHUn rnpsiMon u
NnockocTn. Teopema o Tpex neprneHanKynspax.

[Mpu3Hakn n ceoncTBa NapansenbHbIX N NepneHauKynapHbIX NITOCKOCTEMN.

PacctosiHme OT TOYkM OO MMIOCKOCTM, OT NPAMOW OO MNSIOCKOCTU, pacCcTosHue
MexXay NNOCKOCTAMMU, Mexay CKpelnBalWUMUCA MPSMbIMU, MEXAY MPOU3BOSbHbIMA
domrypamm B NpoCTpaHCTBeE.

[MapannensHoe NPoOeKTUpOBaHNE N ero CBOMCTBA.

PasnuyHble Buabl MHororpaHHukoB. WX wnsobpaxeHunsa. CeyeHus, passBepTku
MHoOrorpaHHukoB. [lnowags noBepxHOCTU. Bugbl cummeTpun B NPOCTPaHCTBE.
CummeTpus Ten BpalleHUs 1 MHOrorpaHHUKOB. BbluncneHue nnowanen n o6bLemos.

KoopanHaTtbl cepeavHbl OTpeska, pacCTosiHUe Mexay ABYyMsi Toukamu. BekTopsbl.
HencTteus ¢ Bektopamu. [lekaptoBa cuctema KoopgmHaTt B NPOCTPaHCTBe.

YpaBHEHME OKPYXHOCTW, cdoepbl, MNOCKOCTU. [enctsuss C BeKTopamu,
3aflaHHbIMK KoopauHaTamu. CkanapHoe nNpon3BeaeHne BEKTOPOB.

BEPOATHOCTb 1 CTATUCTUKA. PABOTA C JAHHBIMU

OnemeHTbl Teopun BepodaTHocTen. CobbiTne, BEPOATHOCTb COObLITUS, CrOXEHne
N YMHOXeHWe BepPOSATHOCTEN. [MoHATUE O HE3aBUCUMOCTUN COBbITUI.

OnemMeHTbl MateMaTtuyeckon ctatuctuku. [NpeactaeneHne AaHHbIX (Tabnuubl,
anarpaMmmbl,  rpadukn),  reHepanbHasi  COBOKYNHOCTb,  BblbOpka,  cpegHee
apudpmMeTnyeckoe, MegnaHa, pasmax, Aucnepcus, CTaHgapTHoOe OTKIOHEHME.

[MpakTnyeckmne 3aHaTng

Knaccuyeckoe onpeneneHne BepoOATHOCTU. BbluucrieHne BepoSITHOCTEN.
MpuknagHble 3agavn. JnemMeHTbl MaTeMaTudeckom crtatucTukn. [lpencraBneHve
YUCIOBbIX JAHHbIX, NPUKNaaHble 3a4auun.

[nsa BHeayaOUTOPHbLIX 3aHATUA CTydeHTaM Hapsagy C peweHvem 3agadvy u
BbIMOMHEHUS NPaKTUYECKUX 3aaHUM MOXHO MPeasioXnTb TEMbl UCCeaoBaTeSNIbCKUX U
pedepatmBHbIXx paboT, B KOTOPbIX BMECTO Cepun OTAENbHbIX MENKMX 3agad u
yNpaXXHeHU npeanararTCa CIOXETHble 3adaHusl, Tpedywwune agnutenbHon paboTtbl B
pamkax OOHOW MaTemMaTU4ecKoM cuTyauun. ITM  TeMbl MOryT ObiTb  Kak
MHOMBUAYANbHLIMU 3a4aHUAMMU, TakK U rPynnoBbIMW OS5I COBMECTHOIO BbIMOSHEHUS
nccrnegoBaHus.

MpumepHbie TeMbl pedhepaToB (4OKNAA0B), UCCreaoBaTeIbCKUX MPOEKTOB

* HenpepbiBHbIE APOOMK.

* [NpuMeHeHne CNOXHbIX NPOLIEHTOB B 93KOHOMUYECKUX pacyeTax.

* [MapannenbHoe npoekTnpoBaHue.

« CpefHue 3Ha4YeHNs N NX NPUMEHEHNE B CTaTUCTUKE.

* BekTopHOe 3agaHue NnpAMbIX 1 NNIOCKOCTEN B MPOCTPaHCTBE.

» CnoxeHune rapMOHNYECKNX KorebaHun.

+ [paduyeckoe pelleHne ypaBHEHUN N HEPABEHCTB.

* [MpaBunbHbIE N NONYNpaBUibHbIE MHOTOrPaHHUKMK.

* KoHuueckne ceyeHUs n nx npMeHeHne B TEXHUKE.

« [loHaTtne ondpdepeHuyrana n ero NPUNOXeHns.

* CxeMmbl NOBTOPHbIX UCNbITaHU BepHynnu.

* VccnepoBaHve ypaBHEHUN U HEPABEHCTB C NapameTpoM.



6. TEMATUYECKOE NIAHUPOBAHWE C OMNPEAENEHUEM
OCHOBHbIX BUAOB YHEBHOWU 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
BHeayauTopHasa (camocTtosiTenbHasl) yyebHasa pabota obGy4arowe- 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, X CBOMUCTBA U rpacukn 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 CamocTosaTenbHOe n3y4yeHme BoNpocoB 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

XapakTepucTuka OCHOBHbIX BUAOB AesATeNIbHOCTU
obyyarwmxca (Ha ypoBHe y4eOHbIX AeNCTBUN)

PasBuTtue noHATUNA 0 Yncne

BbinonHeHe apndmeTnyecknx AeWCTBUIW Hag 4Ymcramm, codetasi
YCTHbIE U NMUCbMEHHbIE NpUEMbl. HaxoxaeHne 3HayYeHnn YNCnoBbIX
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-
nieHne N cpaBHEHMEe KOPHEW, BbINONMHEHUE MPUKNOKNA 3HAYEHUS KOp-
HA. [MpeobpasoBaHme YMNCNOBbIX N BYKBEHHbIX BblpaXKeHWUn, coaep-
Xallmx pagukansl.

BoinonHeHne pacyetoB no opmynam, copepxalium pagvkansl,
ocyLecTBnas Heobxoanmble NOACTAHOBKU 1 Npeobpas3oBaHus.
OnpegeneHne paBHOCUITBHOCTUN BbIPAXEHUI C pagmkanamu.
O3HakomIeHre C NOHATUEM CTEMEHW C OECTBUTENMbHBIM 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 CBOWCTB cTeneHen. BolumcneHne creneHen ¢ pa-
LMOHarnbHbIM MoKasaTenem, BbIMOMHEeHWE NPUKUOKA 3HAYeHust cTe-
neHn, CpaBHEHUE CTEMNEHEN.

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

OsHakomneHve ¢ NoHATMEM rforapudma, CBOWCTBaMU JorapudMoB.
lMpeobpasoBaHne paunoHarnbHbIX, MPPaLMOHanbHbIX, CTENEHHbIX, MO-
KasaTerbHbIX 1 norapudMmUYecKmX BblpaXKeHUN.

®DyHKLMKN, X CBONCTBA U
rpadounkm

O3HakoMIieHVe C MOHSATUEM MEepPeMEHHON, MpumMepamyn 3aBUCUMOCTEN
MexXay nepemMeHHbIMU.

O3HakoMIeHVe C NOHATMEM rpacdhuka, onpedeneHne NpuHaanexHoCTu
TOYKM rpadpmky dyHKuuun. OnpegeneHne no opmyre npocTenlen 3a-
BMCUMOCTK, Buaa ee rpaduka. BolpaxeHue no copmyne ogHou nepe-
MEHHOW Yepes apyrue.

OsHakomrieHne ¢ onpegeneHneMm yHKunM, opmMynmMpoBaHne ero.
HaxoxgeHvne obnacTtun onpegeneHuns n obnactn sHa4yeHni yHKLMK

OsHakomneHne ¢ npuMmepamyn yHKLMOHAamNbHbIX 3aBUCMMOCTEN B
peanbHbIX NpoLUeccax U3 CMEXHbIX OUCLUMIVH.

lMocTpoeHne n yTteHue rpadukoB yHKUMN. WccnegosaHue yHK-
uun. BeinonHeHne npeobpa3oBaHnii rpadouKoB OYHKLNIA.

N3yyeHne noHATMA obpaTHow (yHKUMM, onpederneHve Buga u no-
CTpoeHue rpadumka obpaTHOM PyHKLUMM, HaxoxaeHue ee obnactu
onpegenenns n obnactn 3HadeHun. O3HAKOMMEHWE C MOHATMEM
CINOXHOW DYHKLUMN,

BbluncneHve 3Ha4yeHUn PyHKLUMIA MO 3HAYEHUIO aprymMeHTa.
OnpegeneHne NonoXxeHns TOYKM Ha rpadomke NoO ee KoopauHaTam u
HaobopoT.

VMcnonb3oBaHue CBOWMCTB (PYHKUMI A5 CPaBHEHUSA 3HAYEeHUN cTe-
neHemn v norapndmos.

lMocTpoeHune rpamkoB CTEMEHHbIX, NOKa3aTenbHbIX U norapnmm-
YECKNX PYHKLMN.

O3HakoMneHne C NOHATUEM HenpepbIBHON NepUoanNYEecKkon yHK-
Lumun, dopmyrnvpoBaHue CBOWCTB CUHYCa W KOCWHYyca, NMOCTpPOeHue
nx rpacukos.

O3HaKkoMIIEHNE C MOHATUEM pa3pbiBHOW NEPUOANYECKON DYHKLUN,
dopmMynnpoBaHne CBONCTB TaHreHca 1 KoTaHreHca, NocTpoeHne nx
rpadounKoB.

MpumeHeHne CBONCTB OYHKUWMA ONA CPaBHEHUSI 3HAYEeHWUW TPUro-
HOMETPUYECKMX (PYHKLUUI, peLleHns TPUrOHOMETPUYECKNX YpaBHe-




CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATeNIbHOCTU
obyyarowmxca (Ha ypoBHe y4eOHbIX AeNCTBUN)

HUA.
MocTpoeHune rpadukoB O0BpaTHbIX TPUrOHOMETPUYECKUX DYHKLNA 1
onpepgerneHune no rpadmkam nx CBOMCTB.

OcCHOBbI TPUIOHOMETPUN

M3yueHne pagmaHHOro mMetoda U3MEepeHus YrrioB BpalleHUs U ux
CBSA3W C rpagycHonm mepon. MN3obpakeHwe yrnoB BpalleHus Ha
OKPY)XHOCTU, COOTHECEHWE BEMWYMHbI Yra C ero pacnoroXeHEM.
dopmynupoBaHve onpeaeneHun TPUrOHOMETPUYECKUX DYHKLINIA
Ansi YrioB NOBOPOTa M OCTPbIX YIIIOB MPSAMOYrOfbHOrO TPEeyrofbHu-
Ka 1 06bsACHEHME UX B3aUMOCBSA3N

[MpMeHeHne OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB AN Bbl-
YUCIIEHUSA 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKLMIA MO OAHOW u3
HUX.

N3yyeHne OCHOBHbIX POPMyNn TPUrOHOMETPUM: POPMYIbl CrOXe-
HWS, YABOEHWs, npeobpasoBaHWs CyMMbl TPUrOHOMETPUYECKMX
byHKUMI B NPOU3BEAEHME N NPOM3BEOEHUS B CYMMY U

NPYMEHEHNE MpPU BbIYUCIIEHUM 3HAYEHUS TPUTOHOMETPUYECKOrO
BbIP@XXEHWSA 1 YNPOLLEHWS ero.

OsHakomrneHne co CBOWCTBaAMM CMMMETPUU TOYEK Ha eOUHWUYHOW
OKPY>KHOCTU U NMPUMEHEHMe UX Ans BbiBoAa opMyn npuBedeHus.

O3HakoMmeHne C MoHATUEM 0BpaTHbLIX TPUTOHOMETPUYECKMX (DYHK-
unin. MiayyeHune onpeneneHnii apkcrHyca, apkKOCUHYca, apKTaHreH-
ca uucna, opMynMpoBaHue WUX, M300pakeHWe Ha eauHUYHOW
OKPY>KHOCTM.

YpaBHeHUA 1 HepaBeHCTBa

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

M3yueHne Teopun paBHOCUIBLHOCTU YpaBHEHUA U ee NPUMEHEHNS.
[MoBTOpeHWe 3anucy peLleHns CTaHgapTHLIX YpaBHEHU, NPpUeMOB
npeobpasoBaHns ypaBHEHWU ONS CBeAeHWs K CTaHgapTHOMY ypaB-
HEHWIO.

PelueHne paumoHarnbHbIX ypaBHEHUA U UX CUCTEM C MPUMEHEHUEM
BCexX npmnemos (pa3no>|<eva Ha MHOXuUTtenu, BBegeHnsa HOBbIX He-
N3BECTHbIX, NOACTAaHOBKU, rpadpnyecKkoro MeToaa).

Mcnonb3oBaHve CBOWCTB U rpadukoB YHKUUN ONS  pelleHus
ypaBHeHUI. [1OBTOpeHNE OCHOBHbIX MPUEMOB PELLEHWUS CUCTEM.
PelleHve cuctem ypaBHEHWI C NMPUMEHEHWEM PA3NNYHbLIX CMOCO-
6oB.

OsHakomneHve ¢ obLMMM BONPOCaMu peLLeHnsl HEPaBEHCTB U UC-
nonb30BaHWe CBOWCTB U rpadomMkoB PYHKUUA MpU pelleHun Hepa-
BEHCTB.

PelueHre HepaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM pa3-
NNYHBIX cnocoboB.

PelueHne nppaumoHarnbHbIX ypaBHEHUN.

OnpegeneHne obnacty AONyCTUMbIX 3HAYEHWI norapummyeckoro
BblpaxeHusa. PelleHve norapnMuyeckux ypaBHEHUW W Hepa-
BEHCTB.

PelueHne nokasaTenbHbIX YpaBHEHUA 1 HEPABEHCTB.

PeweHne no cdopmynam m TPUrOHOMETPUYECKOMY KPYry npocTemn-
LUMX TPUrOHOMETPUYECKUX YPaBHEHUN. YMeHMe OoTMeYaTb Ha Kpyre
pelueHns NpoCTENLLNX TPUrOHOMETPUYECKUX HepaBeHcTB. [padu-
Yyeckoe peLleHne TPUroHOMETPUYECKX HEPABEHCTB.
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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 cemeli-
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 koadhdu-
uneHTa KacatenbHow. CoCTaBneHWe ypaBHEHUS KacaTenbHOW B
obuem 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 (PyHKLMK,
3a4aHHON hopMYoNn.

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

OsHakomneHve ¢ NoHATMEM nepBoobpasHon 1 uHTerpana. lNpasu-
na HaxoxgeHust nepoobpasHbIx, Tabnmua nepBoobpasHbIX.
KpvBonuHenHas Tpaneuns. Popmyna 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 cTaTUCTUKAE.
Pa6ota ¢ gaHHbIMK

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

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

O3HakoMmneHue ¢ npeacrtaeBneHnem YMCroBbIX OaHHbIX N UX Xapak-
TEPUCTUKAMMWN.

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

leomeTpus

dopMynupoBKa NPU3HAKOB B3aMMHOINO PacrofioXeHUs1 NPSAMbIX Y
nnockocten. Pacno3HaBaHne Ha 4yepTexax U Mofensx pasnnyHbIX
Crny4yaeB B3aMMHOMO PacrnofioXeHUs MpsMbIX U 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 NITIOCKOCTSMM MO ONUCAHUI0 1 pacno3HaBaHMe MX 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 MIIOCKOCTU, NPSIMbIX, NapanfienbHbIX
MIIOCKOCTEN, YrNOB MexXAy MPsMOM U MITIOCKOCTbI0O U 0BOoCHOBaHME
NMOCTPOEHMNSI.

PeweHne 3agay Ha BbIUYUCIIEHNE TEOMETPUYECKMX BENUYMH.
HaxoxpaeHne paccTosiHMsi OT TOYKM OO0 MMOCKOCTWU, OT MPsSIMO A0
NOCKOCTU, MEXAY NITOCKOCTSIMU, MEXAY CKpelUMBatoLWumMucs npsi-
MbIMU, MEXAY NPOU3BOSbHBIMU hrUrypamMm 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.
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OnucaHne n xapakTtepuctuka pasnunyHbiX BMAOB MHOrOrpaHHUKOB,
nepeyvrcrieHne Nx aNeMeHTOB 1 CBOWCTB.

N306paxeHne MHOrorpaHHuUKOB W BbINOMHEHNE MOCTPOEHUS Ha
N300paKeHnaX U MoAeNsiX MHOrOrPaHHNKOB.

BbluncneHve nuHErHbIX 3NEMEHTOB U YINOB B NMPOCTPAHCTBEHHbIX
KOHUrypauusix, apryMeHTUpoBaHNE CBOMX CYXXAEHWUN.
Xapaktepuctvka n nsobpaxeHue ceyeHusl, pasBepTku MHOrorpaH-
HWKOB, BblYMCIIEHNE NIoLLaaer NOBEPXHOCTEN.

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

OsHakomneHne ¢ BMAaMM CUMMETPUIA B MPOCTpaHCTBE, hopMynu-
poBaHue onpedeneHun M CBOWCTB. XapakTepucTuka CUMMETPUU
Ten BpaLleHWs 1 MHOTOTPaHHMKOB.

[MpumMeHeHne CBONCTB CUMMETPUN MPU peLleHnn 3aday.

OsHakomneHve c Buaamy Ten BpaweHus, OpMynMpoBaHWe ux
onpegeneHnin n CBONCTB.

PopMynmpoBaHMe TEOPEM O CEYEHMU Luapa NIOCKOCTbIO U MIOCKO-
CTu, KacaTenbHOW K cdepe.

Xapaktepuctuka n n3obpaxeHune Ten BpalLeHWsl, UX pasBepTKU,
ceyeHus.

PelueHve 3agay Ha NOCTPOEHUE CEYEHUN, BblYMCIIEHNE AFNH, pac-
CTOSIHUI, yrnoB, nnowiaaen. lNpoBegeHne paccy>KaeHun npu pele-
HUW 3agad. [pyMeHeHne CBOMCTB CUMMETPUN NpW peLLeHny 3agad
Ha Tera 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 BblMMCMEHUN OOBLEMOB NPOCTPaAHCTBEHHbIX
Ten, pelweHve 3agay Ha npumeHeHne OpMyn BblYUCeHUs obbe-
MOB.

N3yyeHne dopmyn Ons BblMUCNEHUS Mnowazgen MnoBepxXHOCTEN
MHOFOrpaHHUKOB 1 Ten BpaLLeHns.

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

OsHakomneHve C MOHATMEM BeKTopa. V3yyeHne pekapToBow 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 CBOWCTB BEKTOPHbLIX BEITMYUH, 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 npousseneHnss BEKTOpoB. [pumeHeHne Teo-
puy NpW pelleHnn 3afay Ha OenCcTBUS C BEKTOPaMM, KOOPANHATHbIV
MeTOA, NPUMEHEHNE BEKTOPOB ANS BbIYUCIEHUS BENUYMH YIIIOB U
PaCCTOSAHUN.

BeposaTHOCTbL 1 cTaTucTUKAa.
PaboTa ¢ gaHHbIMK

M3ydeHne knaccuyeckoro onpenerieHus BeposaTHOCTU, CBOUCTB Be-
POATHOCTU, TEOPEMbI O CYMME BEPOATHOCTEN.

PaccmoTpeHre npuMepoB BblMUCIEHUA BeposTHOCTEN. PelueHue
3aay Ha BblYUCTIEHNE BEPOSATHOCTEN COOLITUN.

O3sHakomneHune ¢ npencraBneHnemM YMCNoBbIX AAHHbIX U UX Xapak-
TEPUCTUKAMMW.

PeleHune NnpakTn4eCKnx 3agad Ha o6pa60TKy YNCNOBbLIX AaHHbIX,
BblYMCITIEHNE UX XaPaKTEePUCTUK.




7. ONMUCAHUE YYEBHO-METOANYECKOIO U MATEPUAJIBHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBEPA3OBATENIbHON OEATENBHOCTHU

7.1 MartepmanbHO-TeXHU4YecKoe obecnevyeHue

Peanusauua nporpammbl avcumnnuHbel «MaTtematuka» TpebyeT Hanmuus ydebHoun
ayanTopumn, OCHaLLEeHHOW 0BopyaoBaHMEM, TEXHUYECKMMN cpeacTBamMn obyydyeHus ans
NpoBeOEeHNs 3aHATUIA BCEX BUOOB, NPeayCMOTPEHHbIX 0bpasoBaTenibHOM NPorpamMmmMon,
B TOM 4mMChne rpynnoBbIX U UHAMBMAYaNbHbIX KOHCYMbTauun, a Takke Ons NpoBeaeHus
TeKyLero KOHTPOMs 1 NPOMeXyTO4YHOM aTTecTauuu.

O6opynoBaHne kabuHeTa: 13 KOMNbIOTEPOB, O6BbEANHEHHBIX B CETb C BbIXOAOM
B WHTepHeT wun obecnedeHnem [oOCTyna B  3MEKTPOHHYH  UH(OPMaLMOHHO-
obpasoBaTtensHyto cpeay BI'Y u b® BI'Y, npoektop ViewSonie, KONoHkn Sven (2 wr.),
3KpaH, npuHTep Canon LBP2900.

MporpammHoe obecneveHue:

— 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

AyouTtopus yKoMnrekToBaHa cneumannsnpoBaHHon mebenblo.

7.2 WNHdopmaumnoHHoe obecneyeHne obyyeHus

NMepe4yeHb y4eOHbIX M3pgaHun, UHTepHeT-pecypcoB, [OMOJIHUTENIbHON Nu-
TepaTypbl

B 6ubnuoTteyHbln poHa BXoAAaT yv4ebHuKK, y4ebHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneunBatowme ocsoeHme yvyebHom aucumnnuHbl «MatemaTuka», pekoMeH-
AOBaHHblE UNW OONYLEHHbIE AN UCNOoNb30BaHMA B obpasoBaTesibHbIX OpraHn3aumnsx,
peanuaylowmnx obpasoBaTenibHy0 nporpammMmy cpegHero obuiero obpasoBaHus B npe-
aenax ocsoeHnda OOl CIMNO Ha 6a3e ocHOBHOro obuiero obpasoBaHus.

BubnmnoteyHbin doHA MOXET ObiTb AOMOMHEH SHUMKNONEAMSIMWU, CrpaBOYHUKA-
MU, HAYYHOW N Hay4YHO-NOMNYIIAPHON NUTepaTypon U ApyrMMmn Nnocoduamu.

B npouecce ocBoeHus nporpammbl y4ebHOM ancumnnuHbl «MaTtemaTuka» CTy-
AEHTbl UMEKT BO3MOXHOCTb AOCTYNa K 3NIeKTPOHHLIM y4ebHbIM MaTepuanam no marte-
MaTuKe, UMerLnMcsa B cBOBGOAHOM AocTyne B ceTu VHTEepHET (3NEKTPOHHbIM KHUram,
npakTuKkymam, Tectam, matepmanam E9 v gp.).

PekomeHayemas nutepaTypa:

[na obyyarowmxes
1. Anrebpa n Havyana matemaTtudeckoro aHanmsa. 10-11 knaccel : y4ebHuk anga
obweobpasosaT. yupexaeHun / nog pea. A. H. Konvoroposa .— 20-e nsg .— M. : lNpo-
ceeuleHune, 2011 .— 384 c.


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

2. leomeTpma. 10-11 «knaccbl: Y4ebHuk ana obuweobpas. opraHusaumin /
J1.C.AtanacsH, B.®.bytysos, C.6.Kagomues n gp. — 11-e usg. — M.: lNpocseLueHue,
2020 .— 287 c.: nn.

3. Mopakosuy A. I'. Anrebpa n Havyana matematmnyeckoro aHanuaa. 10-11 knac-
cbl: B 2 4. Y. 1. YuebBHuk ansa yyawmxcs obuieobpasoBaTenbHbiX yupexaeHun (6asosbii
ypoBeHb) / A.l". Mopakosun4y. — M.: MHemo3unHa, 2018. — 239 c.

4. Mopgkosuny A. . Anrebpa 1 Havyana matemartmyeckoro aHanmsa. 10-11 knac-
cbl: B 2 4. Y. 2. 3agayHuKk anga yyawmxcsa obuieobpasoBaTenbHbIX yupexaeHun (6aso-
BbI ypoBeHb) / A.l". MopakoBuy. — M.: MHemo3unHa, 2018. — 271c.

5. MopakoBsuy A. . Anrebpa 1 Hayana matemaTudeckoro aHanmsa. 11 knacc:
y4ebHuk ang obuieobpasoBaTenbHbIX opraHu3auunin (6asoBbiv U yrnyBGnEHHbIA YPOBHM):
B2 4. 4. 1. YyebHuk ons yyawmxcsa oblieobpasoBaTternbHbiX opraHmsaunin (6asoBbi n
yrnybnénubin yposuun) / A.I'. Mopgkosuy, .B. CemeHoB. — M.: MHemoauHa, 2019. —
264 c.

6. Mopakosuy A. . Anrebpa 1M Hayana matemaTtudeckoro aHanmsa. 11 knacc:
y4yebHuK ans oblweobpasoBaTernbHbIX opraHn3aummn (6a3oBbi U YriyOnEHHbLIN YPOBHN):
B 2 4. Y. 2: 3agayHuk (6a3oBbii 1 yrinybnéHHbin yposHn) / A. . Mopakosuy, 1. B. Ce-
meHoB. — M.: MHemo3uHa, 2019. — 343 c.

[ns npenogasatenen

1. bawmakoB, M.N. MaTtemaTuka. KHura gna npenogasaTenen: metogmyeckoe
nocobue gna HIMO, CINO / M.A. bBawmakos .— M. : Akagemusa, 2013 .— 224 ¢ : un.

2. bawmakos, M.. MatemaTtuka / M.WN. Bawmakos. — M : Akagemus, 2017 .—
256 c.

3. MypaBuH .K. MaTtematuka: anrebpa n Havyana maTeMaTU4ecKoro aHanmsa,
reometpuda. Anrebpa u Hayana martemaTuyeckoro aHanuisa. basoBbii  ypOBEHb.
11 knacc: y4yebnuk / K. MypasuH, O.B. MypaBuHa. — 8-e u3g., crepeotmn. — M.:
[poda, 2020. — 188 c.

4. MNoypoyHble pa3paboTkn no reometpumn : 11 knacc : K y4eBHOMY KOMMNEKTY
J1.C. AtaHacsaHa v gp. ( M.: lMpocseweHune) / coct. B.A. AposeHko. — M. : BAKO,
2012.— 336c.

5. PypykuH, A.H. Toypo4yHble paspaboTkm no anredbpe v Havanam aHanmsa.
10 knacc. : Kk YMK A.l". Mopakosuya u gp. / A.H. PypykuH, J1.FKO. XomyTtoBa, O.1O. Yeka-
HoBa .— M.: BAKO, 2013.— 352c.

6. PypykuH, A.H. ToypoyHble pa3paboTkm no anredbpe v Havanam aHanmsa.
11 knacc : Kk YMK A.l'. Mopakosuya n gp. (M.: MHemo3uHa) / A.H. PypykuH, N.A. Mac-
neHnukoBa, T.I'. MuwmHa .— M. : BAKO, 2013 .— 304 c.

MHopMaunOHHbIE 3NEKTPOHHO-06pa3oBaTeNibHbIE PECYPChI

(MHTepHeT-pecypchbl)
1. Koxeypos, . A. Kypc TpyroHomeTpun ana TexXHUKYMoB : y4ebHoe nocobue :

[12+] / . A. KoxeypoB. — MockBa : [oOcygapCTBeHHOE WM3AaTenbCTBO TEXHMKO-
TeopeTudeckon nutepatypbl, 1957. — 336 c. — Pexum pgoctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=220901 (aata obpaLleHns:

23.04.2024). — ISBN 978-5-4458-4770-0. — TeKCT : 3NEKTPOHHbIN.

2. KoueTtkoBa, WN.A. MartemaTuka. [paktukym : y4yebHoe nocobue : [12+] /
N.A. KoueTkoBa, XX.N. Tumowko, C.J1. CeneseHb. — MuHck : PUMO, 2018. — 505 c. : un.
— Pexunm poctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=497474 (gata obpaweHus: 23.04.2024).
— Bubnuorp. B kH. — ISBN 978-985-503-773-7. — TeKCT : 9NEKTPOHHbIN.

3. MatemaTuka: anrebpa n Hayana mMatemaTnyeckoro aHanusa, reometpus. An-
rebpa n Hayana matemaTuyeckoro aHanusa. 10-11 knaccbl: 6a30Bbl U YrNy6NEHHbLIN


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
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