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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma ob6uweobpasoBaTenbHON YyyebHOM AaucuunnunHel «MaTemaTtuka»
npegHasHayeHa ns M3ydyeHnsa B obpasoBaTersibHbIX OpraHmn3aunsx, peanuayrowmx ob-
pa3oBaTenbHY NporpaMmmy cpegHero obuiero obpasoBaHnst B npeaenax 0CBOEHMs Oc-
HOBHOW npodpeccmnoHanbHomn obpasoBaTtenibHon nporpammbel CIMO (OMOI CIrO) Ha 6a-
3e OCHOBHOrO obLiero obpasoBaHunsa Npy NOArOTOBKE CNEUManncToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun ®IrOC cpegHero obuwero 06-
pas3oBaHus, NPeabsBNsAEMbIX K CTPYKType, COOEepXaHU W pesynbTatam OCBOEHUS
yyebHOM OucuMnMHbBI, C y4eTOM MpPUMEPHOM nporpammbl 06LLieobpasoBaTenNbHON
yyebHon gucumnnuHbl «MaTematuka: anrebpa n Hayana mMaTtemaTMyeckoro aHanusa;
reomeTpusa» Ons npodeccuoHanbHbiXx obpasoBaTenbHbIX OpraHu3auui, pekomMeHOo-
BaHHOM PefeparnbHbIM rocygapCTBEHHBIM aBTOHOMHbIM ydpexaeHnem «dPeneparnbHbii
WHCTUTYT pa3Butust obpasoBaHusa» (PrAyY «d®MPO») B kauyecTBe NnpuMepHON nporpam-
Mbl ANSA peanu3auunm OCHOBHOM NpodeccuoHanbHonM obpasoBaTenbHOW nNporpamMmbl
CINO Ha 6ase ocHoBHOro obLero obpasoBaHus ¢ nonyyYeHnem cpegHero obuiero obpa-
3oBaHus (Mucemo MuHobpHaykn Poccum ot 17.03.2015 N 06-259), a Takke TpeboBa-
HUMN NPUMEPHON OCHOBHOW ObBpasoBaTenbHOM Nporpammbl cpegHero obuiero obpaso-
BaHWA, ogobpeHHon pelleHnemM defepansHoro y4ebHo-MeToaMyeckoro oobeanHeHns
no obwemy obpasoBaHuto (MpoTokon oT 28 utoHs 2016 r. Ne 2/16-3).

B copepxaHun nporpammbl yuTeHbl TpeboBaHus heaepanbHOro rocygapcrBeH-
HOro obpasoBaTenbHOro cTtaHgapTa Mno nonyvyaeMon cneumanbHOCTU CpeaHero npo-
deccmnoHanbHoro obpasoBaHus (MMcbMo [lenapTamMeHTa rocyaapCTBEHHOW MOMUTUKM B
cchepe nogrotoBku paboumx kagpos u AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne
06-259).

CopepxaHue nporpammbl «MaTemaTuka» HanpaBneHO Ha AOCTWXKEeHWe creay-
OLLUX Lenewn:

- obecneyeHne chopmMMPOBAHHOCTU NMPEACTaBMEHNA O COUMAnbHbIX, KYNbTYPHbIX
N UCTOPMYECKUX (haKTopax CTaHOBMEHUS MaTEMATUKN;

- obecneyeHne chopMMPOBaAHHOCTU NOMMYECKOrO, anropuTMMYECKOro U Matema-
TUYECKOro MbILUNEHUS;

- obecneyeHne chopMMPOBAHHOCTN YMEHUIN NPUMEHSATL NOMYYEHHbIE 3HAHUSA NP
peLleHnn pasnnuyHbiX 3agav;

- obecneyeHne cHPOPMMPOBAHHOCTM MNPEACTaBNEHMA O MaTeMaTMKE KakK 4acTu
obLieyenoBeYveckon KynbTypbl, YHMBEPCASIbHOM $3blKe Hayku, MO3BONSAHOLEM
OnunCbIBaTb M M3y4aTb pearnbHbI€ MPOLIECCHI N ABMEHUS.



2. OBLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

MaTtemaTuka aBngaeTcs dyHOaMeHTarnbHom obLeobpasoBaTenbHON
ANCUUNIIMHON CO CIIOXMBLUMMCS YCTOMYUBBIM COoAepXKaHNeM n obLmmn TpeboBaHNAMM
K MOAroToBKe 0by4aroLmxcs.

B npodeccrnoHanbHbix 0obpasoBaTefibHbIX  OpraHM3auusix, peanuaylolmx
obpasoBaTenbHy0 Nporpammy cpegHero obuiero obpasoBaHusa B npegenax 0CBOEHUS
Ornor CrNo Ha 6ase ocHOBHOro ob6Lero obpa3oBaHus, U3y4eHMe MaTemMaTukM UMeeT
CBOW OCOBEHHOCTU B 3aBMCUMOCTM OT Npocuna npodeccmoHanbHOro obpasoBaHus.
Mpn oceBoeHuun creumansHocTen CIMO rymaHuTapHoro npodunsa npodeccrMoHanbHoro
obpasoBaHna MaTtemaTtvka udyyaetcd Ha 6asoBom ypoBHe PIOC cpegHero obuiero
obpasoBaHu4.

O6wme uenn nlyvyeHmsa MateMaTmkm peanuaytoTcs B YeTbipex HanpaBreHUNaX:

1) obLiee npeacraBneHne ob naesax u MeTogax MatemMaTuku;

2) NHTennekTyanbHoe pa3BnTue;

3) oBnageHne HeobxoaUMbIMU KOHKPETHBIMU 3HAHUAMU U YMEHUAMMN;

4) BocnuTtaTenbHOe BO3eNCTBME.

Mpochunusauma uenen matematTmyeckoro obpasoBaHnsa oTpaxkaeTcsl Ha Bblibope
NPUOPUTETOB B OpraHu3auumn y4ebHon aeatenbHoCcT obyvatowmxes. Ons rymaHuTap-
HOro npodunsa npodeccnoHanbsHOro obpasoBaHMa XapakTepHbIM SIBRSIETCA yCuneHue
00LLEeKyNbTYPHOM cocTaBnAoLwWwen y4ebHOM AUCUUNIIMHBI C OPUeHTaumnen Ha BU3yasnbHO-
obpasHbI 1 NOrMYecknin cTunm y4ebHon paboTbi.

CogepxaHune y4yebHON ancunnnnHel paspaboTaHo B COOTBETCTBUM C OCHOBHbLIMU
cogepXatenbHbIMU NMHUAMU 0By4eHnUs MaTemaTuke:

* anrebpanyeckas nNuHWs, BKIOYaoLLas cCMCTeEMaTn3aumio CBEAEHUIN O Ynucnax;
n3yyeHne HoBbIX U 0606LEHME paHee M3YyYEHHbIX onepaunin (Bo3BeAEHNE B CTEMNEHD,
N3BreYeHne KOpHs, norapudmMmpoBaHmne, CUHYC, KOCUHYC, TaHrEHC, KOTaHreHc 1 obpart-
Hbl€ K HUM); U3y4YeHne HOBbIX BUOOB YUCIIOBbIX BblpaXXeHnn n (oopMyn; COBEPLUEHCTBO-
BaHMWE MpPaKTUYECKNX HAaBbIKOB U BbIMMCIUTENBHOW KyNbTypbl, paclUMpeHne n cosep-
LUeHCTBOBaHWe anrebpaundeckoro annapaTta, coOpMMPOBAHHOIO B OCHOBHOW LUKOMeE, U
€ro NPUMEHeHne K peLleHnto MaTeMaTMYeCcKnx U NPUKNagHbIX 3agay;

*  TeopeTuKOo-(PYHKLMOHaNbHasa NNMHUA, BKIOYaloLlWas cuctematusauuio u pac-
LUMpEeHMe cBefeHn O (PYHKUMSX, COBEPLLUEHCTBOBAHNE rpadduyecKnx yMeHUIn; 3HaKoM-
CTBO C OCHOBHbIMW MAesMM U MeTOo4amMM MaTeMaTUYeCcKoro aHanu3a B obbeme, No3Bo-
nswLwWeM nccnegoBaTb dneMeHTapHble (OyHKUMM U pellaTb NpoCcTenllmMe reomeTpuye-
ckue, dpunsndeckme n apyrue npuknagHble sagayu;

*  JNNHWA YpaBHEHUN N HEPABEHCTB, OCHOBaHHAas Ha NOCTPOEHUN N UCCneaoBa-
HUM MaTemMaTUYecKUX Monenewn, nepecekawowwasca ¢ anrebpanveckon U TeopeTUKo-
PYHKUNOHANBbHOWN NIMHUAMW U BKMOYaKoLasa pa3BuTMe U COBEPLUEHCTBOBAHNE TEXHUKU
anrebpanyeckux npeobpasoBaHnn ONs PEeLleHUs ypaBHEHWUA, HEPABEHCTB U CUCTEM;
dopMMpoBaHNE CNOCOBHOCTM CTPOUTbL U MUCCredoBaTb NMPOCTENLne MaTeMaTuyeckmne
MOZENn Npu peLLeHnn NpuKnagaHbiX 3agad, 3agay N3 CMEeXHbIX U cneumanbHbIX QUcUn-
NINH;

* reoMeTpuyeckasl NuMHUS, BKMYaloWwas HarnsgHble NpeacTaBneHns O npo-
CTPaHCTBEHHbIX Urypax u mM3y4yeHne Mx CBONCTB, DOPMMPOBaHWE U pa3BUTUE NPO-
CTPaHCTBEHHOrO0 BOOOpaXKeHUsl, pasBuTue CnocobOB reoMeTpuYeCcKMx U3MEpPeHUNn, Ko-
OPAVMHATHOIO M BEKTOPHOro MeToOO0B ANsl PELUeHUs MaTeMaTUYecKUX M NpUKnagHbix
3apav;

* CcTOXacTMYecKkas NMHUS, OCHOBaHHas Ha pPas3BUTMM KOMOWHATOPHbLIX YMEHWN,
npeacTaBnNeHNn O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKpYXatoLiero
Mupa.



B Tematnyeckom nnaHe nporpammbl y4ebHbI MaTepuan npeactaBneH B oopme
YepeaylLwerocs pasBepTbiBAHUA OCHOBHbIX coepaTefbHblX NUHWA (anrebpanye-
CKOW, TEeOpPeTUKO-(PYHKLNOHANBHOW, YpPaBHEHUN U HEPABEHCTB, reOMeTPU4EeCKOn, CTo-
XaCTU4eCKOM), YTO NO3BONSAET rMOKO MCMNOMb30BaTh UX PacrnofioXeHne N B3auMOCBSA3b,
COCTaBnATb pabounin KaneHgapHbIA NaH, No-pasHoMy vyepeaysa y4ebHble TeMbl (rnasbl
yyebHuka), yuntbiBas npodunb npodeccmoHanbHoro obpasoBaHus, cneunduky ocsa-
naemon cneuymnanbHoctn CI1O, rnybuHy msydeHuss matepmana, ypoBeHb MOArOTOBKU
CTYOEHTOB NO NpeaMerTy.

N3yyeHne obweobpasoBaTtenbHon yyebHonm AucumnnuHbl «MatemaTtuka» 3a-
BepLlaeTca nogBedeHnem UToros B oopMe dKk3aMeHa B paMKkax NpoMexyTo4HOu aTTe-
cTauumn cTtygeHToB B npouecce ocBoeHna ocHoBHon OlMOIM CIMO ¢ nonyveHnem cpea-
Hero obuiero obpasosanug (MMNCC3).

3. OMUCAHUE MECTA YYEBHON AUCLUMIINHbI B YYEEHOM NMNAHE

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

YyebHaa gucumnnumHa «MaTtematumka» u3yyaeTca B obuieobpasoBaTenibHOM
uukne yyebHoro nnana OlOIM CMNO Ha 6ase ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasosaHus MIMCCS.

B yyebHbix nnanax MMNCC3 mecto yvyebHon gucumnnuHbl «MatemaTtvka» — B
cocTaBe 6a308bix o0buweobpazosameribHbIX y4ebHbIX OUCUUMNIUH ANA CneumanbHOCTU
CIMNO rymaHuTapHoro npoduns npodgeccmoHanbHoro obpasoBaHus.

4. PE3YNIbTATbl OCBOEHUA YYEBHOW OUCLIUMIIUHBI

OcBoeHue copepxaHus ydebHon gucuunnuHbl «MartemaTtuka» obecneymBaet
AOCTWXKEHNe obyyarowmmMmncs cnegyowmnx pe3ynbTaToB:
JINYHOCTHBIX:

- chOpPMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLEINO COBPEMEHHOMY
YPOBHIO Pa3BUTUS Haykm M OBLLECTBEHHOW MPAKTUKW, OCHOBAHHOIO Ha auanore
KynbTyp, a Takke pasnuyHbix opM O6LLECTBEHHOIO CO3HaHWs, OCO3HaHMe CBOEro
MecTa B NONUKYIbTYPHOM MUPE;

- cOpPMUPOBAHHOCTb OCHOB CaMOpPa3BUTUSA U CAaMOBOCTNIUTAHUS B COOTBET-
CTBMM C 00LLEYENOBEYECKMMM LLIEHHOCTSMU U Maeanammn rpaxgaHckoro obLecTBa;
rOTOBHOCTb U CMOCOBHOCTb K CaMOCTOSATESNIbHOM, TBOPYECKOM N OTBETCTBEHHOWN
NEeATEeNbHOCTH;

- HaBblK/ COTPYAHUYECTBA CO CBEPCTHMKaAMKM, AeTbMW MNagLero Bo3pacTta,
B3pocnbiMM B oOpasoBaTenbHOW,  OOLECTBEHHO  MONE3HoW,  y4ebHo-
nccnenoBaTenbCKOW, NPOEKTHOM M APYrnX BUAaxX OesaTenbHOCTY;

- TOTOBHOCTb M CNOCOBHOCTbL K 06pa3oBaHMo, B TOM Ymcne camoobpasoBa-
HWUIO, Ha MPOTSKEHUN BCEWN >KM3HW; CO3HATENbHOE OTHOLUEHWE K HenpepbiBHOMY
obpa3oBaHMio Kak yCnoBuio yCrneLHOW npodeccnoHanbHom 1 obLecTBeHHOM ae-
ATENbHOCTY;

- 0OCO3HaHHbIN BbIGOp Oyayuien npodeccnn 1 BO3MOXHOCTEN peanuaaumm
COBOCTBEHHbIX XXM3HEHHbIX NNAaHOB; OTHOLLEHNE K NpodeCccMoHanbHON AeaTernbHO-
CTU Kak BO3MOXHOCTWU y4acTusi B PELUEHMU NUYHbIX, OOLLECTBEHHbIX, rocygap-
CTBEHHbIX, 0OLlEeHaLMOoHanbHbIX Npobnem.



MeTanpeaMeTHbIX:

- YMEHMe CaMOCTOATENbHO OnpeaenaTb Luenn AeaTernlbHOCTM U COCTaBnsATb
nnaHbl 4eATEeNbHOCTN; CAMOCTOSATENBbHO OCYLLECTBMSATb, KOHTPONMpPOBaTb U KOp-
PEKTMPOBaTb AEeATENbHOCTb; UCMOMb30BaTh BCE BO3MOXHbIE PECypChbl ANt 4OCTU-
XEHUS MOCTaBIEHHbIX LENen 1 peanusauuu nraHoB OeATEeNbHOCTU; BbibupaTb
yCneLlHble cTpaTernn B pasfnyHbIX CUTyauusx;

- yMeHue NpoayKTMBHO 0OWaTbCa 1 B3aMMOAENCTBOBATb B NpoLecce COoB-
MECTHOW OeATENbHOCTU, YYUTbIBaTb MNO3ULMN OPYIMX YY4ACTHUKOB OEATEeNbHOCTH,
3PEKTMBHO paspeLlaTb KOHPIUKTDI;

- BfageHve HaBblkamMu MNO3HaBaTenbHON, Yy4ebHO-UccneaoBaTenbCKOn U
NPOEKTHOW AEATENbHOCTU, HaBblkaMn paspeLleHnss Npobnem; cnocobHOCTb U ro-
TOBHOCTb K CaAMOCTOSITENTbHOMY MOWUCKY METOOO0B PEeLUeHUs NpaKTUYeckux 3agad,
NPUMEHEHNIO Pa3NNYHbIX METOAOB MO3HAHUS;

- TOTOBHOCTb W CMOCOBHOCTb K CaMOCTOATENbHOM WHEAOPMALMOHHO-
no3HaBaTeNbHON OeATENbHOCTU, BKMAOYAS YMEHWE OPUEHTUPOBATLCHA B pasnuny-
HbIX UCTOYHMKAX MHAOPMaLMK, KPUTUYECKN OLeHMBATb M UHTEPNPeTMpoBaTb WH-
dopmMaumio, nony4yaemMyo n3 pasnmnyHbiX MCTOYHUKOB;

- BnageHue A3blkOBbIMW CPeACTBAMU: YMEHUE SICHO, JNIOTMYHO U TOYHO M3-
naraTtb CBOK TOYKY 3pEHMS, UICMOMb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBA;

- BfageHve HaBblkamn MNo3HaBaTeNbHOW pedhneKkcunm Kak OCO3HaHUSI CO-
BepLUIaeMbIX OENCTBUN MU MbICITUTENbHbBIX NPOLECCOB, UX pe3ynbTaToB M OCHOBa-
HWA, TpaHWUL, CBOEro 3HaHWs W HEe3HaHWs, HOBbIX MNO3HaBaTeNbHbIX 3aday u
CpeacTB ANs UX AOCTUMXKEHUS;

- LeneycTpeMneHHOCTb B NMouckax WU NPUHSATUMM pelleHunin, coobpasnTtenb-
HOCTb U MHTYMUMS, Pa3BUTOCTb MPOCTPAHCTBEHHbIX NPeACTaBneHnI; CNOCOBHOCTb
BOCMPUHMMATb KPacoTy U rapMOHMIO MUPa;

MpeaAMeTHbIX:

- CcbOPMUPOBAHHOCTb NpeACTaBfieHM O MaTeMaTuKe Kak 4acTu MUPOBOM
KyNbTypbl 1 MECTe MaTeMaTUKM B COBPEMEHHOW uuBunu3sauumn, cnocobax onuca-
HUA HA MaTeMaTUYEeCKOM A3bIKe SABMEHUN pearibHOro Mupa;

- chOpPMUPOBAHHOCTb NPEeACTaBneHMN O MaTeMaTUYEeCKUX MOHATUAX Kak
BaXXHENLINX MaTeMaTUYEeCKUX MOAeNsX, MO3BONSALWMUX ONUCbIBaTb U M3y4vaTb
pasHble NpoLEeCChl N ABNEHUSA; NOHUMaHUE BO3MOXHOCTU akCMOMAaTUYecKoro rno-
CTPOEHUSA MaTeMaTUYECKUX TEOPUN;

- BnajeHve meTofaMu AoKasaTenbCTB M anropuTMOB PELLEHUS, yMEHME UX
NPUMEHSTb, NPOBOAUTL AOKa3aTesbHble PacCy>KAeHNS B X04e peLleHns 3aaay;

- BnajgeHve CTaHOapTHbIMW NpUemMamMun pelleHns paumoHanbHbIX U uppa-
UMOHarbHbIX, MOKasaTesbHbIX, CTEMEHHbIX, TPUrOHOMETPUYECKUX YPaBHEHUN U
HepaBEHCTB, UX CUCTEM; MUCMOSMb30BaHNE FOTOBbIX KOMMbIOTEPHbIX NMporpamMm, B
TOM Yucne Ansa noucka NyTu peLleHnst N UNNCTpauun pelleHnst ypaBHEHUN N He-
PaBEHCTB;

- cbOPMUPOBAHHOCTb NpeacTaBneHnn 06 OCHOBHbIX MOHATUAX MaTemaTu-
4YeCcKoro aHanmsa;

- BnageHne OCHOBHbIMU MOHATUSIMU O MITIOCKMX U NPOCTPAHCTBEHHbIX reo-
MEeTPUYECKNX purypax, MX OCHOBHbIX CBOMCTBAX; CHPOPMUPOBAHHOCTb YMEHUSA
pacrno3HaBaTb Ha YyepTexax, MOAENAX U B peanbHOM MUPE; MPUMEHEHNE U3YYEH-
HbIX CBOMCTB reoMeTpuyeckux puryp n opmMmyn Ans peleHns reoMeTpuyecKkmnx
3agay 1 3agad C NpakTUYeCKMM COAEPKaAHMEM;

- CPOPMUPOBAHHOCTbL NpeacTaBfieHMA O npoueccax U SBMeHUaxX, UMeto-
LWMX BEPOSATHOCTHLIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B peanibHOM
MUpPE, OCHOBHbIX MOHATUAX 3NIEMEHTapHOM TEOPUN BEPOSATHOCTEN; YMEHUN Haxo-



OWTb U OLUEHMBATb BEPOSITHOCTU HACTYNNEHNst COBbITUIA B MPOCTENLINX NpaKTUye-
CKMX CUTYaUUSIX U OCHOBHbIE XapaKTePUCTUKN CryYamHbIX BENTUYMH;

- BnageHune HaBblkaMy UCMONb30BaHUS FOTOBbLIX KOMMbIOTEPHbLIX MporpamMm
npu pelleHun 3agay.

5. COOEPXAHUE YYEBHON AUCLUMIIUHDI

AJTTEBPA
PasBuTtue noHATUA 0 Yncne

Llenble u pauuoHanbHble 4ucna. [denctButenbHble yucna. [pubrnuxeHHble

8bI4UCIIEHUS.
KopHun, ctenenu n norapndmol

KopHu u cteneHn. KopHu HaTypanbHOW CTeneHu W3 4ucna u UxX CBOWUCTBA.
CTeneHun ¢ paynoHanbHbIMW NOKasaTensaMu, X CBOMCTBA..

JNlorapudm. Jlorapudm ymcna. OcHoOBHOe norapudMU4eckoe TOXAOECTBO.
[ecatTnyHble M HaTypanbHble norapudmbl. [NpaBuna pgenctsurM c norapudmamu.
lMepexon K HOBOMY OCHOBaHMUIO.

MpeobpasoBaHue anrebpanyeckunx BbIPDAXXEHUN. lMpeobpasoBaHue
paunoHanbHbIX, MppPaUMOHanbHbIX CTEMNEHHbIX, MOKa3aTesibHbIX U norapuMmnyeckmx
BbIpaXXeHUM.

[MpakTnyeckmne 3aHaTNA

ApudmeTndeckne OeUCTBUA HaL 4YucnamMu, HaxoXOeHue 3Ha4YeHU YMCIOBbIX
BbIpaXXeHUHN.

BbluncneHne n cpasHeHue kopHen. BeiNonNHeHWe pacyeToB C pagavkanamu.

PelweHne wuppaunoHanbHbIX ypaBHeHWW. HaxoxgeHune 3HayeHun cTeneHen C
paumoHanbHbIMKU nokasatenamu. CpaBHeHne cteneHen. MNpeobpasoBaHUs BblipaXXeHWUN,
cogepXalumx cteneHn. PelueHne nokasaTenbHbIX YypaBHEHWUI.

PeweHune npuknagHbix 3agav.

HaxoxaeHne 3HavyeHun norapmdgma no npomnsBosibHOMY OCHOBaHUIO. Nepexon oT
OQHOrO OCHOBaHMA K Apyromy. BblumcneHve UM cpaBHeHue  norapudMos.
JlorapnpmmpoBaHme n NoTeHUNPOBaAHNE BbIPaXXeHUMN.

PeweHue nocapugpmuyeckux ypagHeHuUU.

OCHOBbI TPUTOHOMETPUU
OcCHOBHbIE NOHATUSA

PagwaHHaa mepa yrna. BpawarteneHoe aswxkeHune. CUHYC, KOCUHYC, TAHFEHC U

KOTaHreHc yucna.

OCHOBHblE TPUTOHOMETPUYECKME TOXAECTBA
®opmynbl npuBegeHus. opmynsl crnoxeHus. Popmynbl yoBoOEeHUS
MpeobpasoBaHMs NPOCTENLLUNX TPUTOHOMETPUYECKMX BbipaKeHUN
lNMpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKUX (YHKUMA B MNpou3BedeHue u
nponsseneHnsi B CyMMy.
TpuroHoMeTpu4eckue ypaBHeHUs1 U HEpaBEHCTBA
MpocTenwmne TpUroHOMeTpuyeckme ypaBHEeHuUs. lMpocmedwue
mpu2oHoOMempu4YecKue HepageHcmaa.
O6paTHble TpuroHoMmeTpuyeckme yHKUNN. APKCUHYC, apKKOCUHYC, apKTaHreHcC.
[MpakTnyeckme 3aHaTng
PagvaHHbI MeToa n3mMepeHns yrros BpaLleHUs 1 CBS3b C rpagyCHON Mepon.
OCHOBHblE TPUTOHOMETPUYECKNE TOXOECTBA, POPMYIIbl CIOXEHUS!, YOBOEHUS,
npeobpasoBaHNe CyMMbl  TPUrOHOMETPUYECKMX  (PyHKUMA B MNpou3BeneHue,
npeobpasoBaHne NPoOn3BeAEHUS TPUITOHOMETPUYECKMX (PYHKLMI B cyMmMy. [pocTenme
TPUrOHOMETPUYECKNE YpaBHEHUS U HEPABEHCTBA.
Ob6paTHble TpuroHoMeTpudeckne QYyHKUNN: apKCUHYC, apKKOCUHYC, apKTaHreHC.




OYHKLNN, X CBOMCTBA N TPAGUKN

PyHkumn. Ob6nactb onpeneneHna n MHOXECTBO 3HaYeHun; rpaduk qyHKUUN,
NoCcTpoeHne rpadmkoB PYHKLMI, 3a4aHHbIX Pa3fiMyHbIMKU cnocobamu.

CeouctBa dyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepnoanyHocTb. MpomexyTkn Bo3pacTtaHusi U yobiBaHus, Hanbornbliee U HauMeHbLLee
3HayeHus, TOYKM 3IKcTpeMmyMma. [padudeckaa uHTepnpeTaumsa. CnoxHast yHKUUA
(komno3nums). NoHsamue o HerpepbIBHOCMU bYHKUUU.

O6paTtHble dyHKkUnn. Obnacmb onpedeneHuss u obnacme 3HadYeHuUl obpamHou
yHkyuu. 'paghuk obpamHoul pyHKUUU.

CreneHHble, nokasaTtefnbHble, forapnumMmyeckme U TPUroHOMETPUYECKUNE
dyHKunKn. Ob6paTtHble TpuroHomeTpuyeckme dyHkummn. OnpegeneHns yHKUUN, Kx
CBOMCTBA U rpadouKun.

[MpakTnyeckmne 3aHaTnd

[MpuMepbl 3aBUCMMOCTEN MexXay MepeMeHHbIMU B pearnbHbIX Mpoueccax w3
CMeXHbIX aucumnnuH. OnpegeneHne QyHKUMA. [locTpoeHne U 4YTeHue rpadumkoB
dyHkumn. UccneposaHne dyHkumn. CBOMCTBA NIMHEMHOW, KBagpaTUYHOW (PYHKUUHN,
obpaTtHOM nponopuMoHanbHOCTU. HenpepbiBHbIE U nNepuogunyeckne  yHKUMK.
CsowcTBa 1 rpaukn cmHyca, KOCUHyca, TaHreHca u kotaHreHca. ObpaTHble yHKLMK K
nx rpacomkn. ObpaTHble TPUroHoMeTpuyeckme OyHKLNN.

HAYANTA MATEMATUNYECKOI O AHAJIU3A

MpounsBogHas. [lloHATME O NpPOU3BOOHOM CYHKUMW, €e TFeOMeTpPUYEeCKUn U
dm3ndeckn cmbicn. YpaBHeEHWe KacaTenbHOW K rpadouky dyHKuun. [NpousBogHble
CYMMbI, pa3HOCTW, Npou3BeaeHnNs, YacTHoro. [Npon3BoaHbIE OCHOBHbIX 3rieMeHTapHbIX
dyHKUMA. [TpUMeHeHne npomn3BOLHOW K WUCCNefOoBaHUK YHKUMA M NOCTPOEHUIO
rpadomnKoB.

BTopasa nponsBogHasi, ee reomeTpuieckui n on3m4ecknm CMbICr.

[MepBoobpasHass u wuHTerpan. [lepBoobpasHble 3neMeHTapHbIX YHKUUNA.
lMpumeHeHe onpeaeneHHoro uHTerpana gnsg HaxoXxaeHusa nrowagum KpUBOSIMHENHOMN
Tpaneuun. dopmyna HbioTOHa—JlenbHuua. [lpumepbl NpUMEHEHUs uHTerpana B
dom3nKe 1 reomeTpumn.

[MpakTnyeckme 3aHaTng

[MpounsBogHast: MeEXaHUYECKUN U TEOMETPUYECKUIA CMbICT NPOU3BOAHOMN.

YpaBHeHne KacaTenbHoM B obwem Buge. [lpaBuna w  opmynbl
AnddepeHumMpoBaHms, Tabnuua NPOU3BOAHbIX arieMeHTapHbIX OYHKUMNA.
NccnepoBaHue yHKUMM C NOMOLLBK npou3BogHOW. HaxoxaeHue HaubonbLuero,
HaMMEHbLLEro 3Ha4YeHUs N AKCTPEManbHbIX 3HAYEHUA (PYHKLMN.

WHTerpan n nepBoobpasHas. Teopema HbioTOHa—JlenbHuua. [lNpumeHeHne
WHTerpana K Bbl4MCNEHNIO (PU3NYECKUX BENUYMH U NNOLLAAEN.

YPABHEHNA W HEPABEHCTBA

YpaBHEHUS U CUCTEMbI YpaBHEHUWN. JINHENHbIE U KBaApaTHble ypaBHEHUA U UX
CUCTEMBI.

PaBHOCUNBHOCTb ypaBHEHUIW, HEPABEHCTB, CUCTEM.

OCHOBHbIE MpUEMbI X peLleHns (pasfnoXeHne Ha MHOXUTENW, BBEAEHNE HOBbIX
HEeN3BECTHbIX, MOACTAHOBKA, rpacmnyecknin MeToa).

HepaBeHcTBa. PaunoHanbHble HepaBeHCTBa U UX cucTeMbl. OCHOBHbIE NPUEMbI
NX peLLeHus.

Micnonb3oBaHue CBOUCTB U rpaddMKOB (PYHKLIMA MNPU PELUEHUU YPaBHEHUN W
HepaBeHCTB. MeTton wHTepBanoB. W3obpaxeHue Ha KOOpPAMHATHOM MNIOCKOCTU
MHOXECTBa peLleHn YpaBHEHNA N HEPABEHCTB C ABYMSA NePEMEHHbBIMU U UX CUCTEM.

MpuknagHble 3aga4vu

PeweHne 3agay C¢ NOMOLbLIO YMCIIOBbLIX HEPABEHCTB U CUCTEM HEPaBEHCTB C
OLHOM NepeMeHHON, C NPUMEHEHNEM N300paXeHNsT YNCTTOBbIX NMPOMEXYTKOB.




[MpakTnyeckne 3aHaTus

KopHu ypaBHeHUN. PaBHOCUNBLHOCTL YpaBHeHWI. [peobpa3oBaHme ypaBHEHUN.

OcCHOBHble NpueMbl peLleHnst ypaBHEHUN. PelueHne cuctem ypaBHEHUN.

Mcnonb3oBaHne CBOUCTB U rpadoMKoB (OYHKUMA AN pelleHus ypaBHEHUN W
HepaBEHCTB.

BEPOATHOCTb N CTATUCTUKA. PABOTA C JAHHBIMUA

AnemeHTbl Teopun BepositHocTen. CobbiTne, BEPOATHOCTb COBbITUS, CROXEHne
N YMHOXeHUe BeposaTHoCTeWn. [NoHsmue o He3agucumocmu cobbimud.

ONeMeHTbl MarteMaTuyeckon crtatuctukun. [peacraeBneHne AaHHbIX (Tabnuubl,
anarpammbl,  rpadouikn),  2eHepasibHas ~ COBOKYyrnHocmb,  8blbOpka,  cpedHee
apugpmemuyeckoe, meduaHa. lNoHsmue o 3adayax MamemMamu4eckKkol cmamucCmuku.

PeweHue npakmu4eckux 3aday ¢ rnpuMeHeHuUeM 8eposimHOCMHbIX MemoQoos.

[MpakTnyeckmne 3aHaTnd

Knaccuyeckoe onpegerneHne BeposiTHOCTU, CBOMCTBA BEPOATHOCTEN, TeopemMa O
CymMmMe  BeposTHoCcTeWn. BblumcneHne  BepositHocTen.  [puknagHble  3agaudu.
MpeacTaBneHne YMcnoBbIX AaHHbIX. [puknagHbie 3agayn.

FTEOMETPUA

OCHOBHbIE NOHATUSA CTEPEOMETPUM U UX CBONCTBA. Touka, NpsiMas M NIoCKOCTb
B MNPOCTPAHCTBE, aKCUMOMbl CTepeoMeTpuM W Ccneacrsna M3  Hux. BsavmHoe
pacnonoxeHne ABYX NpsiMbIX B NPOCTpaHCTBe. MapannenbHOCTb NPSMON U NAIOCKOCTH.
MapannenbHoCcTb  nnockocTen. [NepneHguKynapHOCTb  NPSAMOA U MSIOCKOCTW.
MepneHankynap M HakMoOHHAA. Yron Mexay npsmMon 1 nNiocKOCTbi. [ABYrpaHHbIv yron.
Yron mexgy nnockoctsMmu. NepneHanKynsapHOCTb ABYX MIOCKOCTEN.

leomeTpnyeckne npeobpasoBaHNA NPOCTPaAHCTBA: MapannenbHbIn MNepeHoc,
CUMMETPUSA OTHOCUTENBHO MIIOCKOCTW.

MapannenbHoe npoekTupoBaHue. [lnowadb opmoz2oHaribHOU MNPOEeKyUU.
N3o06pakeHne npoCTpaHCTBEHHbIX Uryp.

MHororpaHHuKn " Tena BpalLlleHns. Mapannenenuneg. CsowncTBa
npsiMoyronbHoro napannenenunega. MNMpusma n nupamuga. MNMpasunbHas nupamuga u
npasunbHasa npusma. MNpamas nupamuaa. SneMeHTbl NPU3Mbl U NIpaMmnapbl.

Tena BpauleHus: UMnNUHApP, KOHyC, cepa un wap. OCHOBHbIE CBOMCTBA NPAMOro
KpYyroBOoro uunuvHapa, npsMoro KpyroBoro koHyca. V3obpaxeHue Ten BpalleHus Ha
NMOCKOCTH.

M3amepeHusi B reomeTpun. BbluncneHne anemMeHTOB MPOCTPaHCTBEHHbLIX huryp
(pebpa, anaroHanu, yrnel).

lMnowanb NOBEPXHOCTM NpaBUibHOWM Nnpamuibl U NpAMon npusmel. Nnowanb
NOBEPXHOCTWN NPAMOro KPyroBoro LunvHapa, npsiMoro KpyroBoro KoHyca u wapa.

MoHaTne 06 obbeme. O6beM NMpamuabl 1 KOHyca, NpMambl U uunmHapa. O6bem
wapa.

Mono6bue ten. OTHOLWEHMS NnoLwaaen NnoBepxHocTen n 06bemMoB NOLOOHbIX Ten.

KoopanHatbl 1 BekTopbl. [1psiMoyronbHas (gekapToBa) cucTemMa KOoOpAauHaT B
NPOCTpaHCTBE. YpaBHEHME NPSIMOM, NIIOCKOCTU U cdepbl B npocTtpaHcTee. dopmyna
AN BbIYMCIIEHUST PACCTOSHUS MeXy TOYKaMu B NPOCTPaHCTBE.

Bektopbl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CrnoxeHue BEKTOPOB.
YMHOXeHMe BeKkTopa Ha Yncno. PasnoxeHue BekTopa No HanpasneHusMm. Yron mexay
ABymsa BekTopamu. [lpoekums Bektopa Ha ocb. KoopauHaTbl BekTopa. CkanspHoe
npoun3seneHne BEKTOPOB.

Mcnonb3oBaHne KooOpAMHAT M BEKTOPOB MNPV pelleHun MaTeMaTuvyecknx u
npuKNagHbIX 3agau.

[MpakTnyeckmne 3aHaTNA

IMpu3HaKkn B3aMMHOro pacnosioXXeHnsa NpsambIX. Yron mexay npsmbiMu. BaanmHoe
pacronoxeHue MnpsMbIX U nrnockocten. lNepneHaukynap v HakroOHHas K MIOCKOCTU.




Yron mexay npsiMon 1 MfOCKOCTbI. TeopeMbl 0 B3aUMHOM pPacrnosioXXeHUn rnpsiMon u
nnockocTn. Teopema o Tpex neprneHanKynspax.

[Mpu3Hakn n ceoncTBa NapannenbHbiX 1 NepneHauKynAapHbIX NITOCKOCTEMN.

PacctosiHme OT TOYkM OO MMOCKOCTM, OT NPAMOW OO MNSIOCKOCTU, pacCTosHue
MexXay MNNOCKOCTAMMU, MexXay CKpelunBaloWUMNUCA NMPSMbIMU, MEXAY MPOU3BOSbHbIMA
domrypamm B NpoCTpaHCTBeE.

MapannenbHoOe MNpPOEKTMpOBaHME W €ro cBoOWCTBa. Teopema o0 nnowadu
Opmo2oHasibHoU rnpoekyuu MHO20Yy20/1bHUKa. BsaumHoe pacrnonoxeHve
NPOCTPaHCTBEHHbLIX Uryp.

PasnuyHble Buabl MHoOrorpaHHukoB. WX wnsobpaxeHusa. CeveHus, passBepTku
MHoOrorpaHHukoB. [lnowags noBepxHoOCcTU. Bugbl cummeTpun B NPOCTPaHCTBE.
CummeTpus Ten BpalleHUs 1 MHOrorpaHHUKOB. BbluncneHue nnowanen n o6bLemos.

BekTtopbl. [enctBna ¢ Bektopamu. [lekapToBa cuCTemMa KoOOpAuHAT B
NpOCTpaHCTBeE.

YpaBHeHME OKPY>XHOCTW, cdoepbl, MMOCKOCTU. PaccTofHne mexay Tovkamu.
[denctBns c BekTopamu, 3afaHHbIMM KoopauHaTamu. CkandpHoe mnpousBeneHue
BEKTOpPOB. BekTOpHOE ypaBHeHMEe NPsIMON 1 NITOCKOCTM.

[nsa BHeayaUTOPHbLIX 3aHATUA CTyAeHTaM Hapsgy € pelleHvem 3agady u
BbIMOSNIHEHNSA NPaKTUYECKUX 3a4aHUA MOXHO MPEeasioXNTb TEMbl UCCIEA0BaTENbCKUX U
pedepaTuBHbIX pPaboT, B KOTOPbIX BMECTO Cepunh OTAENbHbIX MENKMX 3agad u
yNpaXHEHU NpeanararTCsa CHOXKETHble 3adaHus, Tpebywwune anutensHon paboTtbl B
paMKax OOHOW MaTeMaTMyecKom cuTyauun. 3T TeMbl MoryT ObiTb  Kak
MHOMBUAYANbHLIMA 3a4aHUAMM, TakK U rPyNnoOBbIMW AS1I1 COBMECTHOIO BbIMOSIHEHUS
ncecnegoBaHus.

MpumepHble TeMbl pedepaToB (OOKNAA0B), UCCreaoBaTeSIbCKUX MPOEKTOB
* HenpepbiBHbIE APOOMK.

* [NpuMeHeHne CNOXHbIX NPOLIEHTOB B 93KOHOMUYECKUX pacyeTax.
» [lapannenbHoe NPOEKTUpPOBaHUE.

« CpefgHue 3Ha4YeHUs N NX NPUMEHEHNE B CTaTUCTUKE.

* BekTopHOe 3agaHune npsiMbiX 1 NIIOCKOCTEN B MPOCTPAHCTBE.

+ CnoxeHune rapmMoHN4ecKux konebaHummn.

+ [paduyeckoe pelleHne ypaBHEHUI N HEPABEHCTB.

* [MpaBunbHbIE N NOMYNpaBUSibHbIE MHOTOrPaHHUKMK.

* KoHunyeckme ceyeHus n nx npuMeHeHne B TEXHUKE.

» [MoHatne guddepeHumnana n ero NPUIOXeHNS.

» CxeMbl NOBTOPHbIX UCMbITaHu bepHynnu.

* VccnepoBaHue ypaBHEHUN U HEPABEHCTB C NapameTpoM.



6. TEMATU4YECKOE NMIAHUPOBAHUE C ONPEAENIEHUEM OCHOBHbIX
BMOOB YYEBHOU OEATEJNIBHOCTU OBYYAIOLLUXCA

Bua yye6HOM paboThl

O6bem ya-
cos

MakcumanbHas y4ebHas Harpy3ka (Bcero)

127

AyauntopHas yyebHas paborta (o6si3aTenbHble Y4eOHble 3aHATUA)
(BCcero)

80

B TOM 4uCne.

NPakKTN4EeCKMNEe 3aHATUA

78

KoHcynbTauuu

BHeayauTopHasa (camocTtosiTtenbHasl) y4yebHas pabota oby4arowe-
rocs (Bcero)

29

MpomMexyTo4yHasa aTTecTaumusa: 9K3aMeH

18

TEMATUYECKOE NNAHUPOBAHUE

CopepxaHue obyyeHus

KonuyecTtso
yacos

Ay,U,I/ITOprIe 3aHATUA

PasBuTtne noHATUS 0 Ynucne

KopHu, ctenenu n norapndmel

ypaBHeHMFI N HepaBeHCTBaA

OcHoBbI TPUrOHOMETPUM

DYHKUMN 1 rpacmkn

Havana matemaTtunyeckoro aHanmaa. |_|pOl/I3BO)J,HaFI (byHKLI,l/WI.

WHTerpan n ero npumeHeHne

OCHOBHbI€ MOHATUS CTEPEOMETPUM U UX CBONCTBA
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MHororpaHHukM 1 Kpyrnble Tena. amepeHuns B
reomMeTpum

[EE
o

Koo pOnHaTbl 1 BEKTOPDI

=
=

BeposiTHOCTb 1 cTaTucTMKa. PaboTa ¢ gaHHbIMK

| O | 0

NToro:

~
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BHeayguTopHas (camoctosiTenbHada) paboTa

CamocTosaTensHoe n3y4vyeHne BOonpocoB ocBaMBaeMblX TEM,
noAaroToBKa K 3aHATUAM

BbinonHeHne npakTuyecknx sagaHnn

lNogrotoBka pedepaTa

A ITW[IN]| P

MoaroToBKa K TeKyLlen atTectayum

N BB




5 | [NogroToBKa K NPOMEXYTOYHOW aTTecTauum 10
WToro: 29
KoHcynbTauma 2

OK3ameH 18
BCEIO: 127

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHue obyveHns

XapaKkTepucTuka OCHOBHbIX BUAOB AESTENBHOCTU 06Yy4YatoLmxcs
(Ha ypoBHe y4ebHbIX OeNCTBUIA)

AINMCEBPA

PasButne noHATUSA 0 Yncne

BbinonHeHne apumeTnyeckux 4eNCTBUN Ha YMcnamm, codetas
YCTHbIE Y NMMCbMEHHbIE NpreMbl. HaxoxaeHne 3Ha4eHnn YNCIOBbIX
BblIpaXXeHUN.

KopHu, cTeneHn, norapndmel

O3HakomIieHre € NOHATUEM KOPHS N-1 CTENeHN, CBOMCTBaMM paau-
Karos v npasunamm cpaBHEHUS KOPHEN.

dopmynupoBaHue onpeaeneHnst KOpHsi U CBOMCTB KOpHEN. Bblumnc-
NEeHVe 1 CpaBHEHWE KOPHEN, BbIMONTHEHWE NPUKUOKN 3HAYEHUS KOp-
Hs. MNpeobpa3oBaHne YNCMNOBbIX N BYKBEHHbIX BbIPaXXeHWI, coaep-
Xawmx pagvkansi.

BbinonHeHne pacyeToB no popmynam, coaepxalium pagukansl,
ocCyLLecTBAS HeobxoAMMble NOACTAHOBKN M NpeobpasoBaHums.
OnpegeneHne paBHOCUITBHOCTU BbIPaXXeHU ¢ pagmkanamu. Pelwe-
HVe nppaumoHarbHbIX YpaBHEHNN.

O3HakomrieHne € NOHATUEM CTENEHU C AeNCTBUTENbHbLIM NoKasaTe-
nem.

HaxoxaeHvne 3HaYyeHu cTeneHn, NCnonb3ys npyu HeobxoanMmMocTm
WHCTPYMEHTarbHble cpeacTsa.

3anunceiBaHWe KOPHS N- CTeneHn B BuAe ctenexHu ¢ ApobHbIM noka-
3aTenem v HaoboporT.

dopmynupoBaHue CBOWCTB CTeneHel. BeluncneHvne creneHen ¢ pa-
LMOHarnbHbIM NokKasaTeneMm, BbINoNIHEHWE NMPUKUAKU 3HAYEHUS CTe-
NeHW, CpaBHEHNE CTEMNEHEN.

[MpeobpasoBaHme YNCOBbLIX Y BYKBEHHbBIX

BbIPaXXEHUI, CoAepXKaLLMX CTeneHn, NpUMeHsis

ceBoncTea. PelueHne nokasatenbHbIX ypaBHEHUN.

O3HakomIieHve ¢ NPYMEHEHNEM KOPHEN N CTENEHEN Npu BblYUCHE-
HUW CpenHuX, AeneHun oTpeska B «30510TOM ceveHuny». PelueHne
NpVKNagHbIX 3a4ay Ha CNOoXHble NPOLEHTHI.

MpeobpasoBaHue anrebpau-
YeCKMX BblpaXXeHUI

BbinonHeHne npeobpasoBaHnii BeipaXKeHUn, NpuMeHeHne dhopmyn,
CBSI3aHHbIX CO CBOWCTBaMMW CTENEHen 1 norapngmos.
OnpepgeneHne obnactu AONYCTUMbIX 3HAaYEHMI NorapugMmnyecKoro
BblpaxeHusi. PelleHne norapyudmMmM4eckux ypaBHeHn

OCHOBbI TPUTOHOMETPUU

OCHOBHbIE NOHATUSA

M3yyeHne pagmaHHOro metoaa U3mMepeHus yrinoB BpaLlleHus 1 nx
CBSI31 C rpagycHoun Mepow. N3obpaxeHune yrnos BpalleHus Ha
OKPY>KHOCTW, COOTHECEHWNE BEMUYUHBI yria C ero pacrofnoXeHneM.
dopmynupoBaHve onpegeneHin TPUroHOMeTPUYECKNX PYHKLNI
0N YroB MOBOPOTA M OCTPbIX YIIOB NPSMOYrOfbHOIO TPEYrofbHuW-
Ka 1 00bsICHEHNE UX B3aMMOCBSA3M

OcHOBHbIe
TperHomeTpmquKme
TOXOecTBa

[NpuMeHeHne OCHOBHbLIX TPUIOHOMETPUYECKNX TOXOECTB ANS Bbl-
YUCHEHNA 3HAYEHUI TPUTOHOMETPUYECKUX (PYHKLUIA NO OAHOW U3
HUX




MpeobpasoBaHnsa NpocTen-
Lnx

TPUroHOMETPUYECKMX BbIpa-
KEeHUN

M3y4eHne oCHOBHbIX (hOopMyn TPUrOHOMETPUN: (POpMYrbl CroXe-
HWUH, yOBOEHMS, Npeobpa3oBaHns CyMMbl TPUTOHOMETPUYECKNX
YHKLUNIA B NpOn3BeAeHME U NPOU3BEAEHNSA B CYMMY U
NpVYMEHeHME NPV BbIYMCIIEHUN 3HAYEHUS TPUFOHOMETPUYECKOTO
BbIPaXXEHUSA N YyNpOLLEHUS ero.

O3HakomrieHne co CBOMCTBAMMU CUMMETPUM TOUEK Ha €ANHUYHOWN
OKPY)XHOCTU 1 NPUMEHEHNEe X ANs BbiBoAa hOpMyn NpuBegeHus

MpocTenwne
TPUroHOMEeTPUYECKMEe ypaBHe-
HUSA ”

HepaBeHCTBa

PelueHune no chopmynamM 1 TpPUroHOMETPUYECKOMY KpYyry NpocTen-
LUNX TPUTOHOMETPUYECKMX YPaBHEHWIA.

YMeHve oTMe4YaTb Ha Kpyre peLleHust NpoCTelmX TPUroHOMeTpu-
YECKMX HepaBEeHCTB

ApPKCVHYC, apKKOCUHYC, apk-
TaHreHc yncna

O3HakomIrieHne ¢ NOHATUEM O0BpaTHbLIX TPUFOHOMETPUYECKUX (PYHK-
LI,

M3yyeHre onpegeneHnin apkCcMHyca, apkKOCKMHYca, apKTaHreHca
yucna, PopmynmpoBaHme 1x, n3obpaxeHne Ha eaUHUYHON OKPYXK-
HOCTW, MPUMEHEHME NPU PELLEHUN YPaBHEHUN

OYHKLWN, X CBOVUCTBA U TPADKKIA

DyHKunK. MNoHATHe o Henpe-
PbIBHOCTM OYHKLUN

O3HaKkoMIeHne C NOHATMEM MEePEMEHHOW, NpUMepamMmn 3aBUCMMOCTEN
MeXay nepemMmeHHbIMU.

O3HakomneHune ¢ noHATMeM rpaduka, onpeaeneHne NprHaanexXHoCTu
TO4YkK rpadmky dyHkumMn. OnpegenexHve no hopmyne npocTenen 3a-
B/CUMOCTM, BuAa ee rpaduka. BelpaxxeHne no dpopmyrne ogHoM nepe-
MEHHON Yepes apyrue.

O3HakomneHve ¢ onpeaeneHneM MyHKLMKN, (hopMynmpoBaHmne ero.
HaxoxgeHvne obnacTtun onpegeneHns n obnactv 3Ha4eHU OyHKLMK

CaoricTBa pyHKumn. 'padpu-
yeckasl HTepnpeTaums.
Mprmepbl YHKUMOHANbHbIX
3aBMCMMOCTEN B pearbHbIX
npoveccax u ABMeHUsix

OsHakomrieHve ¢ npyuMepamMm yHKLNOHArbHbIX 3aBUCMMOCTEN B
peanbHbIX NpoLeccax U3 CMEXHbIX ANCLUMNIUH.

O3HakoMreHne ¢ gokasaTernbHbIMU PacCYXAEHUAMN HEKOTOPbIX
CBOWICTB NIMHENHOW 1 KBagpaTUYHON PyHKLUIA, NpoBeaeHne uccne-
O0BaHWS NIMHENHOW, KYCOYHO-NIMHENHOW, OPOBHO-NMHENHOM 1
KBagpaTUYHOWN PYHKLMI, NOCTPOEHNE ux rpacdumkos. [ocTpoeHne n
YTeHue rpadunkoB pyHKUNIN. NiccrnegoBaHne pyHKUUK.
CocrtaBneHve BMAoOB MYHKUMI NO AaHHOMY YCIOBUIO, peLLeHne 3a-
Aay Ha 3KCTPEMYM.

BbinonHeHne npeobpasoBaHnii rpadmka yHKLMK

O6paTHble dyHKUMM

M3yyeHne noHATMA obpaTHOM yHKLMK, onpeaeneHne Buaa v no-
CTpoeHue rpacdmka obpaTHOM OyHKLMKN, HAXOXAEHNE ee 0bnacTu
onpeperneHns n obnactu 3Ha4veHun. NpumMeHeHne CBONCTB QOYHK-
LA Npu UccrefoBaHny ypaBHEHUA N peLLeHNN 3aay Ha aKCTpe-
MyM.

O3HakomIieHne C NOHATMEM CNOXHOW DYHKLMK

CteneHHble,

nokasaTenbHble,
norapndmMmyeckmue 1 TpPUroHo-
MeTpu4eckme MyHKLNN.
O6paTHble
TpUroHomeTpuyeckme qyHk-
Lmu

BbluncneHve 3HavyeHnn OyHKLUA MO 3HAYEHUIO apryMeHTa.
OnpepgeneHne nonoXxeHnsa ToYKU Ha rpaduke no ee KoopamHatam u
HaobopoT.

Vcnonb3oBaHve CBONCTB PYHKLUMI NS CPaBHEHUSA 3HAYEHN CTe-
neHen n norapncmos.

[MocTpoeHune rpamkoB CTENEHHLIX U FTOrapuPMUIEcKnX PyHKLMNA.
O3HakoMmIieHVe € NOHATUEM HeMNpPepPbIBHOW NEPUOANYECKON DYHK-
unn, opMynmnpoBaHMe CBOMCTB CUHYCa U KOCUHYCa, NOCTPOEHNe
nx rpadomkoB.

O3HakomIieHne C NOHATUEM Pa3pbIBHOM NEPUOSUYECKON DYHKLIMK,
hopMynMpoBaHue CBOMCTB TaHreHca N KOTaHreHca, NOCTPOEHUe nX
rpacunKoB.

[MpMeHeHne CBONCTB (PYHKLUMI ANS CPaBHEHNS 3HAYEHUI TPUrO-
HOMETPUYECKNX (DYHKLWI, peLleHns TPUrOHOMETPUYECKUX YpaBHe-
HURA.

MocTpoeHmne rpacdhmkoB 0OpaTHBLIX TPUFOHOMETPUYECKUX (DYHKLINIA 1

onpeaeneHve no rpacgukam nx CBOWCTB.




HAYANIA MATEMATUYECKOIO AHATTN3A

MpoussoaHas 1 ee npume-
HeHue

O3HakomreHne ¢ NOHATMEM NPOU3BOLHOMN.

M3yueHune n hopmynmpoBaHme ee MeXaHM4YeCKoro 1 reomeTpuye-
CKOrO CMbICMa, U3y4yeHne anropmTmMa BblYMCIIEHNS MPOU3BOAHON Ha
npu-mMepe BbIYMCIEHNSA MTHOBEHHOW CKOPOCTU U YITI0BOrO K0adhdu-
LMeHTa kacaTernbHOW.

CocTaBneHve ypaBHeHUs kacaTenbHOM B obLiem Buae.

YcBoeHue npasun guddepeHLmMpoBaHnst, Tabnmubl MPON3BOSHbIX
anemMeHTapHbIX PYHKLMI, NpUMeHeHne ans anddepeHLnpoBaHng
PYHKLUNIA, COCTABNEHNST YpaBHEHNSI KacaTelbHOW.

M3y4yeHne TeopeM 0O CBA3M CBOMCTB OYHKLMN 1 MPOU3BOOHON,
opMynmMpoBKa UX.

lMpoBeaeHne ¢ NOMOLLIbIO MPON3BOAHONM UCCrefoBaHus pyHKLMN,
3afiaHHoON hopmyron.

YcTaHoOBNeHne cBs3M CBOMCTB PYHKLMM 1 MPOM3BOAHON MO UX rpa-
dukam.

MepBooGpasHas n HTerpan

O3HakomIieHne ¢ NOHATMEM MHTerpana 1 nepBoobpasHoMN.
V3yuyeHune npaBuna Bbl4MCEHMS nepBoobpasHom 1 Teopemsl Hbto-
ToHa— JlenbHuLa.

PelweHve 3agay Ha cBA3b NepBOOBPa3HoOM 1 ee NPon3BOLHON, Bbl-
yucrneHne NepBoobpasHoON Anst AaHHOW OYHKLMN.

PelueHve 3agay Ha NpyMeHeHne nHTerpana ansi BelducneHms gu-
3MYECKUX BENMYMH U NroLlaaen

YPABHEHWA N HEPABEHCTBA

YpaBHeHMS 1 CUCTEMbI ypaB-
HeHun. HepaBeHcTBa 1 cu-
CTEMbl HEPABEHCTB C ABYMS
nepemMeHHbIMM

O3HakomrieHne ¢ NPOCTENLLMMM CBEAEHMAMU O KOPHAX anrebpaw-
YeCKMX YPaBHEHWUW, NOHATUAMM UCCNEAOBAHNS YPaBHEHNUI N CY-
CTEM YpaBHEHWUN.

M3yyeHne Teopun paBHOCUIBHOCTM YPaBHEHNN U €€ NPUMEHEHNS.
[MoBTOpEHWe 3anncuy peLleHns CTaH4apPTHbIX YpaBHEHWIA, MPUEMOB
npeobpasoBaHnsa ypaBHEHWIN NS CBEAEHMS K CTaHAapTHOMY ypas-
HEHWI.

PelueHve paumoHanbHbIX ypaBHEHUIN 1 CUCTEM C MPUMEHEHUEM
BCEX NPMEMOB (Pa3fnoXeHWs Ha MHOXUTENN, BBEAEHUS HOBbIX He-
N3BECTHbIX, MOACTAHOBKM, rpadm4eckoro metoaa).

Vicnonb3oBaHme CBONCTB U rpadonKkoB YHKUUIA NS peLleHus
ypaBHeHui. NoBTOpEHME OCHOBHbIX MPUEMOB PELLEHUS CUCTEM.
PelueHne cuctem ypaBHeHWI C NPYMEHEHNEM pa3fMYHbIX CMOCO-
ooB.

O3HakomIieHne ¢ 06LWKMMY BOMPOCaMU peLlEHNst HEPABEHCTB U UC-
nonb3oBaHe CBOMCTB U rpacrkoB OYHKLWI NpY peLleHnn Hepa-
BEHCTB.

PelueHre HepaBEHCTB 1 CUCTEM HEPABEHCTB C MPUMEHEHMEM pas-
NINYHBIX CNOCOBOB.

IMpumMeHeHne maTeMaTUYECKUX METOLAOB AN PeLLUeHNst Coaepxa-
TenbHbIX 3afa4 U3 pasnnyHbiXx 0b6nacTen Hayku U NpakTukn. VHTep-
npeTMpoBaHne pe3ynbTaToB C Y4ETOM pearnbHbIX OrpaHUYeHui

BEPOATH

OCTb N CTATUCTUKA. PABOTA C JAHHBLIMW

OnemeHTbl TeopUM
BEpPOATHOCTEN

M3yyeHune knaccuyeckoro onpegeneHns BeposaTHOCTU, CBOWUCTB Be-
POATHOCTU, TEOPEMbI O CYMME BEPOSATHOCTEMN.

PaccmoTpeHne npumepoB BbIYUCIIEHNS] BEPOATHOCTEN. PelueHne
3a[ay Ha BbIYMCIIEHNE BEPOATHOCTEN COObITUI

MpencraBneHne gaHHbIX
(Tabnuubl, AMarpamMmmel,

rpacvikm)

OsHakomneHue ¢ npegcrtaBneHnemM YMCrioBbiX AAaHHbLIX U UX Xapak-
TePUCTUKaMW.

PeweHune NpakTn4eCcknx 3agay Ha o6pa60TKy YNCNOBbIX AAHHbIX,
BblYUCITIEHNE UX XaPaKTEPUCTUK

TEOMETPUA




MpsAMble 1 NNOCKOCTM B NPO-
CTpaHcTBe

dopmynupoBka 1 NpMBeAeHNe AoKa3aTenbCTB NPU3HAKOB B3aMMHO-
ro pacrnonoxeHusi NPAMbIX 1 NAOcKocTen. Pacno3HaBaHmne Ha yep-
Texax 1 Moaensax pasnuyHbIX CryvYaeB B3aMMHOI0O PacronioXeHus
NPSIMbIX U MAOCKOCTEN, apryMeHTMPOBaHNE CBOUX CY>KAEHUN.
dopmynupoBaHue onpeaeneHui, NPU3HakoB 1 CBOMUCTB naparn-
nenbHbIX U NEPNeHAMKYNSAPHbIX NNOCKOCTEN, ABYIPaHHbIX U NIMHE -
HbIX YrrOB.

BbInosiHeHMEe NOCTPOEHUS YITIOB MeXAy NPsiMbIMW, NPSIMOW U NoC-
KOCTbIO, MEXAY NIIOCKOCTSMU MO OMMCaHUI0 1 pacrno3HaBaHue Mx Ha
MoAensix.

MpuMeHeHMe NPU3HAKOB U CBOMCTB PacnofIoXKeHUs NPSMbIX 1
NIOCKOCTEW NPW peLleHnn 3agay.

M30BpaxeHune Ha pUCyHKax U KOHCTPYMpOBaHWE Ha MoAeNsAxX nep-
NEeHONKYNSPOB M HAKMOHHBIX K MIOCKOCTU, NPSIMbIX, NapanienbHbIX
NIOCKOCTEW, YrIOB MeXay NPSMON U NNOCKOCTbIO 1 060CHOBaHMe
NMOCTPOEHMS.

PelueHne 3agay Ha BblUUCIIEHME TEOMETPUYECKMX BENNYUH. Onu-
CblBaHWE PacCTOSAHMS OT TOYKM A0 NMOCKOCTU, OT NPSIMOM A0 MocC-
KOCTM, MexXAy NIIOCKOCTAMU, MEXAY CKpeLLMBaLWUMUCS NpAMbIMU,
MexXay Npon3BOSbHLIMU huUrypamm B NpOCTpaHCTBE.
dopmynupoBaHue 1 JokasbiBaHWE OCHOBHLIX TEOPEM O PaCcCTOSIHU-
AX (TEopeM CyLLLeCTBOBaHMS, CBOWCTBA).

M30bpaxeHune Ha yepTexax U MOAEensiX paccTosiHmMs n obocHoBa-
HMe CBOWX cyxaeHui. OnpeaeneHne 1 BelYMCIEHNE PACcCTOSHNN B
npocTtpaHcTBe. [puMmeHeHne opmyn 1 Teopem NNaHUMeTpumn ans
peLleHuns 3agau.

O3HakoMIieHVEe ¢ NOHATUEM MapanfenbHOro NPOeKTMPOBaHUA 1 ero
csovicTBamu. PopMynvMpoBaHue TeOpeMbI O MIoLLaan OpPTOroHanb-
HOW NPOEKLMM MHOFOYrofbHYMKa.

[MpumeHeHne Teopun Anst 060CHOBaHMS NOCTPOEHWI U BblYUCTIE-
HUR.

AprymeHT1poBaHME CBOMX CYXOEHMWIN O B3aVMHOM PacronoXeHUn
NMPOCTPAHCTBEHHbIX buryp

MHororpaHHuMKm

OnucaHne n xapakTepucTnka pasnmyHbIX BUAOB MHOrOrPaHHUKOB,
nepeyuncrieHne ux anemMeHToB U CBONCTB.

M3o06paxeHne MHOrorpaHHUKOB M BbINOSIHEHUE MNOCTPOEHUS Ha
n300paxeHMaX U MOAeNsiX MHOTOrPaHHMKOB.

BbluncneHve NMHENHbIX 3NEMEHTOB M YIINOB B MPOCTPAHCTBEHHbIX
KOHUrypaumsax, apryMeHTUpoBaHne CBOUX CYXXOEHUN.
XapaktepucTuka n nobpaxxeHne cevyeHusi, pasBepTkM MHOrorpaH-
HWKOB, BblYUCIEHNe NnoLlazaern NOBEPXHOCTEN.

lMocTpoeHme npocTenwnx ceveHni kyba, npuamel, nupaMmmapl.
[NpumeHeHne hakToB U CBEAEHWUIA U3 NNIAHUMETPUN.
OsHakomrnieHve ¢ BugamMmv CMMMETPUii B NpOoCcTpaHCcTBe, opmMynu-
poBaHue onpegeneHnii U CBOMCTB. XapakTepuctmka CUMMeTpUK
Ten BpalleHUs U MHOTOrPaHHUKOB.

[MpmMeHeHne CBONCTB CUMMETPUKN NPU peLleHnn 3aaau.
Vcnonb3oBaHue npuobpeTeHHbIX 3HaHUA ANs UccrnefoBaHus u Mo-
OenvpoBaHUs HECMOXHbIX 3a4ay.

M306paxeHne 0OCHOBHbLIX MHOFOrPaHHUKOB W BbINOMHEHWE PUCYHKOB
no ycnosusM 3agay




Tena n noBepxHocTu Bpalle- | O3HakoOMMeHWe ¢ Bugamu Ten BpalleHusl, GopMynupoBaHme nx
HUA onpefeneHni n CBOUCTB.

dopmynupoBaHve Teopem O CeYEHNUM Liapa NO0CKOCTBIO U MIOCKO-
CTW, KacaTenbHOM K caepe.

Xapaktepuctuika u nsobpakeHvie Ten BpaLleHnsi, X pasBepTKy,
ceyeHus.

PelueHne 3agay Ha NOCTPOEHNE CeYEHWIN, BbIYMCIIEHNE AMNVH, pac-
CTOSIHUI, yrNoB, nnowanen. NpoesegeHne gokasaTerbHbIX pacCyx-
OEHWI Npun peLlleHnn 3agau.

lMpumeHeHne CBOMCTB CUMMETPUU NPU peLleHnmn 3adad Ha Tena
BpaLLeHns, KoMOuHaLmio Ten.

M306paxkeHne OCHOBHbIX KPYIIbIX TEM W BbINOMHEHNE PUCYHKA NO
YCIOBUIO 3aa4m

NamepeHuns B O3HakomIieHre ¢ NOHATUSIMM Nnowaaun n obbema, akcmomamm u
reomeTpumn CBOMCTBaMMU.

PelueHne 3agay Ha BbluMcneHMe nnowagaen nnockmux uryp ¢ npu-
MEHEHNeM COOTBETCTBYIOLLMX (POPMYN 1 (pakTOB U3 NNIAHUMETPUN.
M3yyeHne Teopem O BblYUCTIEHNM 06 BEMOB NPOCTPaHCTBEHHbIX
Ten, pelweHne 3ag4ad Ha npuMeHeHne opmMyn BelYMCcneHns obbe-
MOB.

M3yyeHne dpopmMyn Ansa BblMUCIEHUSA NNOLWAAEN NOBEPXHOCTEN
MHOFOrpaHHUKOB 1 TeN BpaLLeHUs.

PelueHve 3agady Ha BbluMceHMe nnoLager NoBepxHOCTH Npo-
CTPaHCTBEHHbIX TeN

KoopauHatbl u O3HakomIieHne ¢ NOHATMEM BeKTopa. M3ydyeHne ekapToBON Cu-
BEKTOPbI CTEeMbl KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3a4aHHbIM KO-
opan-HaTaM TOYeK M NIOCKOCTEN, HAaXOXAEHNE KOOPAMHAT TOYEK.
HaxoxaeHne ypaBHEHUIN OKPYXXHOCTU, cdoepbl, MAOCKOCTU. Bblunc-
NIEHNE PaCCTOSAHUI MeXay ToYKaMu.

VI3yyeHne CBOMCTB BEKTOPHbIX BEMUYMH, NPaBU Pa3foXeHns BEK-
TOPOB B TPEXMEPHOM NPOCTPaAHCTBE, NPaBuUil HAXOXAEHNST KOOPaU-
HaT BeKTopa B MPOCTPaHCTBE, NpaBui AeNCTBUIA C BEKTOpPaMu, 3a-
OaHHBbIMW KOOpAMHATaMMU.

lMpumeHeHne Teopun Npu peLleHnn 3agay Ha JeNCcTBUS C BEKTopa-
M.

M3yyeHune ckansipHOro Npov3BefeHnsi BEKTOPOB, BEKTOPHOIO ypaB-
HeHMs NPAMON M NNockocTu. NpuMeHeHne Teopum Npu peLLeHnmn
3aga4y Ha OeNcTBUsSi C BEKTOpaMu, KOOPOWHATHbIA MeTo, NpUMeHe-
HMe BEKTOPOB 41151 BbIYUCIEHMS

BEMMWYYH YIIOB U PACCTOSIHUNA.

7. ONMUCAHUE YYEBHO-METOANYECKOIO U MATEPUAJIbHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBPA3OBATENIbHON OAEATENIBHOCTHU

7.1 MaTtepuanbHO-TeXHUYECKOe obecneyeHune

Peanusauus nporpammbl gncumnnuHbl «MatemaTtukay Tpebyet Hannums y4eo-
Horo kabuHeTta matematunkm n KT ¢ goctynom B VIHTEpPHET.
O6opynoBaHune kabuHeTa:
13 KOMNbIOTEPOB, 06 BEOUHEHHBIX B CETh C BbIXOAOM B IHTEPHET 1 obecnevyeHmem ao-
CTyna B 9N1EKTPOHHYO MH(POpMaLMOHHO-06pa3oBaTenbHyto cpeay BI'Y n B®, npoektop
ViewSonie, KonoHku Sven (2 wTt.), akpaH, 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, Bepcus 10.1.1.7
— Dr. Web Enterprise Security Suite
AyouTtopus yKomniekToBaHa cneumannsnpoBaHHon mebenblo.

7.2 MUHdopmaumoHHoe obecnevyeHne obyveHus
MNepeyeHb y4yeOHbIX n3aaHumn, UHTepHeT-pecypcoB, AONONHUTENbHON
nutepartypbl

B 6ubnuoteydHbin poHa BXOAAT y4eObHUKKM, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneumBatowmne ocsoeHne y4yebHon aucumnnuHbl «MaTtemaTtuka», pekomeH-
[OBaHHble MW OONYyLlEHHblE ANA UCMOMb30BaHWSA B NpodeccuoHarnbHbIX 0bpasoBa-
TenbHbIX OpraHM3auusax, peanusyowmnx obpasoBaTernbHy0 NporpaMmmy cpegHero obue-
ro obpasoanusa B npegenax ocsoeHnsa OOl CrNO Ha 6a3e ocHoBHOro obuiero obpa-
30BaHus.

BubnuoTteyHbln poHO MOXET ObITb LOMNOSIHEH JHUMKIONEAUAMM, CrpaBOYHMKa-
MU, HAYYHOW N Hay4HO-NOMYNAPHON NUTepaTypon n ApyruMmmn nocobuamu..

B npouecce ocBoeHus nporpammbl y4ebHOM ancumniuHbel «MaTtemaTuka» CcTy-
AEHTbl UMEKT BO3MOXHOCTb AO0CTYNa K 3fIeKTPOHHLIM y4ebOHbIM MaTepuanam no marte-
MaTuKe, UMerLnMca B CBOBOAHOM AocTyne B ceTu VHTEepHeT (3NEKTPOHHBLIM KHUram,
npakTnukymam, Tectam, matepuanam EI3 v gp.).

PekomeHayemas nutepartypa:

Ansa obyyarowmxcs

1. Mopakosuy A. I'. Anrebpa n Havyana matemaTudeckoro aHanmsa. 10-11 knacchbi:
B 2 4. Y. 1. YuyebHuk ona yyawmxcsa obuieobpasoBaTtenbHbIX yuypexaeHun (6asoBbin
ypoBeHb) / A.I'. MopakoBuy. — M. : MHemo3uHa, 2015. — 239 c.

2. Mopgakosud A. . Anrebpa n Hadana matemaTtunyeckoro aHanmsa. 10-11 knacchbl :
B 2 4. Y. 2. BagadHunk ona yyawmxcsa obuieobpasoBaTenbHbIX yupexaeHun (baso-
BbI ypoBeHb) / A.I". Mopakosuy. — M. : MHemo3unHa, 2015. — 271c.

3. Mopagkosny A. . Anrebpa 1M Havana maTemaTmyeckoro aHanmsa. 11 knacc:
y4yebHUK Ons obueobpasoBaTenbHblX oOpraHusauui (6asoBbli U yriyONEHHbIN

ypoBHM): B 2 4. Y. 1. YuyebHuk ansa yvawmxcs obueobpaszoBaTenbHbIX OpraHmM3aumm
(6aszoBbit 1 yrnybnénHoin yposHu) / A.l'. Mopakosuy, N.B. CemeHoB. — M. : MHe-
Mo3uHa, 2017. — 264 c.

4. Mopgkosud A. I'. Anrebpa n Havana matemaTudeckoro aHanusa. 11 knacc:
y4yebHnk ans obweobpasoBaTenbHbiX opraHmsauun (6a3oBbii U YriyOnEéHHbIN
ypoBHM): B 2 4. Y. 2: 3agayHuk (6a3oBbi 1 yrnybnéHHein yposHu) / A. I'. Mopako-
BuY, IN. B. CemeHoB. — M. : MHemo3uHa, 2017. — 343 c.

[ns npenogaBsatenen

1. Mep3ngk A.lI. MaTemaTtuka: anrebpa 1 Hayana matemMaTU4eCcKoro aHanmsa.
YrnybnénHbeii ypoeHb: 10 knacc: yuebHoe nocobue / A.l'. Mep3nsik [u gp.]. — 2-
e n3g., ctepeotun. — M : BeHtaHa-I'pad, 2019. — 480 c.

2. MypasuH I K. MaTtemaTtuka: anrebpa 1 Hayana matemaTtMyeckoro aHanmsa, reo-
meTpus. Anrebpa n Havyana maTemaTu4eckoro aHanmsa. basosbli ypoBeHb. 11
knacc: y4ebHuk / I'.K. MypasuH, O.B. MypaBuHa. — 8-e n3g., ctepeotun. — M. :
Hpoda, 2020. — 188 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
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
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2106&TERM=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA,%20%D0%90.%D0%93.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2106&TERM=%D0%9C%D1%83%D1%80%D0%B0%D0%B2%D0%B8%D0%BD,%20%D0%93.%D0%9A.%5B1,1004,4,101%5D&LANG=rus

TkauyeBa M.B. Anrebpa n Ha4ana maTemaTU4ecKoro aHanusa. TemaTudeckme Te-
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