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1. NOACHWTEJIbHAA 3AMNMMNCKA

Pabouasds nporpamma o6uUle06pa3oBaTeNibHOM YuyebHOW aucumnamHa «MaTemaTuKar»
SBNIAETCA 4aCTbld OCHOBHOM MpPO(CCUOHANBbHON nporpaMmmbl B cOOTBETCTBUM ¢ PTOC
CMO no npodeccum 23.01.07 MawMHUCT KpaHa ( KpaHOBLLMK )

Pabouyas nporpamma pas3pabotaHa Ha ocHoBe Tpeb6oBaHMin PIOC cpefgHero obuiero
obpasoBaHus, MpeabABNSEMbIX K CTPYKTYpe, COAEPXaHUK W pe3ynbTataM OCBOEHUS
yyebHON AucumMnanHbl «MatemaTuka», B COOTBETCTBMM C PekomeHjaumsiMy no
opraHusauuMm MoayyYeHUs cpefHero obuwero obpasoBaHMA B nNpefenax OCBOEHUSA
obpasoBaTtefibHbIX MporpaMm CcpefgHero npoeccuoHanbHOro o6bpasoBaHns Ha 6ase
OCHOBHOI0 06LLero o6pasoBaHMsa ¢ y4eToM TpeboBaHMI (hefepasibHbIX rOCYyAapCTBEHHbIX
obpasoBaTe/ibHbIX CTaHAAPTOB W MOJly4yaeMoun npogeccun cpegHero npogecCUoHanbHOro
obpaszoBaHMs (MMCbMO [lenapTameHTa rocyfapCTBEHHOM MOAMTUKK B chepe MOArOTOBKM
pabounx kKagpos u AMNO MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), npumepHO
nporpaMmon yuebHoOW aucumnanHbl «MaTemMaTuka » aBTop: bawmMakos M.W., akageMuk
PAO, [OOKTOp (hU3MKO-MaTeMaTuM4eCcKMUX nefarornyeckmx Hayk, npodeccop (ogobpeHa
PrAY «®DefepalbHblii MHCTUTYT pa3BuTua obpasoBaHusa», 2015 r.) .

CopaepxaHue nporpaMmbl «MaTemMaTuKa» HanpaBneHO Ha AOCTVKEHMWE CNeayoLLnX
Lenen:

» 0becneyeHne cHhOPMUPOBAHHOCTY MPEACTaBNEHMIA O COUNANBbHBIX, KYIbTYPHbIX U
NCTOPUYECKMX (haKTOpaxX CTAHOB/IEHUS MaTeMaTUKMW;

» 0becneyeHne CHOPMUPOBAHHOCTM NOTUYECKOT0, aNTOPUTMMUYECKOTO N MaTemMaTU4eCcKoro
MblLLIEHNS;

o ob6ecnevyeHne CHOPMUPOBAHHOCTM YMEHUIA MNPUMEHATH MOMYYEHHbIEe 3HaHUSA MNpw
PeLleHNN pa3IMyHbIX 3a4ay;

» ob6ecneyeHne CHOPMUPOBAHHOCTU MpPEACTaBIEHNWA O MaTemMaTMKe KakK 4acTu
06LeyveoBeYeCKOn KynbTypbl, YHUBEPCAIbHOM f3bIKe HayKW, NMO3BOJIAIOLLEM OMUCHLIBATH
N N3yyaTb peasibHble MPOLECCHI U ABMEHUS.

B nporpammy BK/IHOUEHO COAepXXaHue, HamnpasBieHHoe Ha (hOpMUpPOBaHUE y CTY4EHTOB
KOMMETEHUMIA, HEeOo6XOAMMbBbIX A8 KayeCcTBeHHOro ocsoeHuss OO CIMO Ha 6ase
OCHOBHOro o06uero o6pasoBaHMA C MOAy4YeHWeM cpeagHero ob6uero o6pas3oBaHus;
nporpaMmbl NOATOTOBKU KBaIM(ULMPOBAHHbLIX paboynx

2. ObWAA XAPAKTEPNCTUNKA YUEBHOW ANCUNNNVHDI
« MATEMATUKA »

MaTemaTuKa SBNseTca yHaaMeHTanbHON 06 eobpa3oBaTe/ibHOM ANCLUUNINHON CO
CNOXMBLIMMCS YCTONUMBLIM COLEpPXaHMEM U 06WMMKM TpebOBaHMAMM K MOATOTOBKE
obyvyarowmxcs, peanusyrowmx 06pasoBaTefibHYO nporpamMmy  cpegHero  o6uero
obpasoBaHMs B npeaenax ocsoeHnss ONMOIM CMNO Ha 6a3e OCHOBHOrO 06WErO
o6pa3oBaHMs.



O6wWure uUenn U3yyYeHUs  MaTemMaTMKU  TPaguLMOHHO  peann3yroTca B YeTbipex
HanpaBneHunAX:

1) o6uliee npefcTaBieHne 06 naeax n MetTogax MaTeMaTUKW;

2) UHTeNNeKTyasibHOe PasBUTHE,;

3) oBNaieHne Heo6X0AMMbIMN KOHKPETHbIMU 3HAHUAMU U YMEHUAMMU;

4) BOCnNMTaTeNbHOE BO3/JeNCTBME.

3yyeHne matemaTUKn Kak nNpounbHoOM o6uieobpasoBaTeibHON YY4e6HOW ANCLUUMNINHSI,
YyUmnTbIBaOLLEN cneyuguky 0CBanBaeMbIX CTyfeHTaMu npoeccui Cro
obecreymBaeTcs:

* BbIOOPOM pasIMyHbIX NOAXOA0B K BBEAEHMIO OCHOBHbLIX MOHATUN;

e (DOpMUPOBAHMEM CMUCTEMbl Y4ebHbIX 3agaHui, obecneumBarOWmMx 3IPHeKTUBHOE
OCYyLLeCTB/IEHWNE BblOPaHHbIX Lie/IeBbIX YCTaHOBOK;

e oborauieHMem cnekTpa CTWnerh Yy4yebHOW [eATeNbHOCTW 3a CYEeT CcorjacoBaHua C
BeAYLW MU LeATeNbHOCTHbIMUM XapaKTepUCTUKaMn BblIGpaHHOW npodeccun.

MpounbHasa cocTaBnatowas oTpaxaerca B TpeboBaHMAX K NOATOTOBKE 06y4atoLLMxcs

B YacTu:

e 06LIEel CMCTEMbI 3HAHWIA: copepyKaTesibHble MPUMEPbl UCNOMb30BaHUSA MaTeMaTU4eCKmUx
naen n MeTofoB B NPOQECcCUOHaNbHON feATeIbHOCTH;

* YMEHWA: pa3inyme B ypoBHe TPeb6OBaHMI K CIOXXHOCTU MPUMEHSEMbIX afifOPUTMOB;

* NPaKTNUYECKOro MCNoNb30BaHMA NPUOBPETEHHbLIX 3HAHWUIA U YMEHWUIA: UHANBUAYA/IbHOTO
y4yebHOro  onbliTa B MOCTPOEHUM  MaTemMaTU4eCKUX  MOJenein,  BbIMNOSHEHUU
nccnefoBaTe/ibCKMX MPOEKTOB.

Takum 06pa3oM, peannsaumns cogepXkaHms y4ebHON ANCUUNINHBLI OPUEHTUPYET Ha
MPMOPUTETHYIO POJib NpPOLecCyaibHbIX XapaKTePUCTUK YUYebHOl paboTbl, 3aBUCALLUX OT
npouna npogecCMoHanbHOro obpasoBaHWs, MONYYEHUA OMbITa  MCMONb30BaHMUA
MaTemMaTUKX B COAepXaTeNbHbIX W NPOMECCUOHaNbHO 3HaYMMbIX CUTyauuax Mo
CPaBHEHMIO C (DOPMasibHO-YPOBHEBbLIMU PE3Y/IbTaTUBHbIMU XapaKTepUCTUKaMu 0ByYeHus.
CogepxaHve y4yebHOM [AMCUMNAMHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMM
cofepXXaTeNbHbIMN IMHUAMM 0BYYEHNA MaTeMaTUKe:

e anrebpanyeckas NMHNA, BKAKOYaOLaa cucTemaTnsaumio CBeAeHNn 0 uncnax; nsydeHue
HOBbIX 1 0606LLeHMe paHee U3yUYeHHbIX onepaynii (BO3BeLeHNE B CTEMEHD,

N3BNEYEHNE KOPHSA, NnorapupmmpoBaHmne, CUHYC, KOCUHYC, TaHF€HC, KOTAHTeHC U
obpaTHble K HWUM); W3YyYeHMEe HOBbIX BWAOB UYMCNOBbIX BbIPAXEHUA W (HOPMY;
COBEpPLUEHCTBOBaHME MPAKTUYECKMUX HABbIKOB U BbIYMCAUTENbHOW KYNbTYpbl, paclunpeHue
M COBEPLUEHCTBOBaHME anrebpanyeckoro annapara, chOPMMPOBAHHOTO B OCHOBHOVA
LLKOJE, M ero NPUMEHEHNE K PeLleHnt0o MaTeMaTUUYeCcKUX U NpUKNagHbIX 3ajav;

e TEOPETUKO-(PYHKLMOHANbHAA TMHKA, BKKOYatOLas CMCTeEMaTU3aLMI0 1 paclumpeHmne
CBELEHUN O PYHKUMAX, COBEPLLUEHCTBOBAHME rpaynvyecKnX YMeHNn; 3HAaKOMCTBO C
OCHOBHbIMW UAEAMMN N MeTO4aMU MaTeMaTU4ecKoro aHaausa B 06bemMe, No3BONAKOLLEM
ncecnefoBatb afieMeHTapHble PYHKLMW U pewaTb NpocTeine reoMeTpuyeckume,
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(hm3nyeckme n gpyrue npuknagHble 3agayu;

* /INHUS ypaBHEHWW W HEpPaBeHCTB, OCHOBaHHa# Ha [MOCTPOEHMM W WUCCMeL0BaHNN
MaTeMaTUUYeCKMUX MOJeNeil, Mepecekarowadcs ¢ anrebpavyeckon U  TeOpPeTUKO-
(PYHKUMOHANbHOW NIMHMAMW W BKIKOYaKOLWAaA pasBUTUE W COBEPLLUEHCTBOBAHME TEXHUKM
anrebpanyecknx npeobpasoBaHWUi ANS PEWEeHUs YpaBHEHWIA, HEpPaBeHCTB W CUCTEM;
(hopMupoBaHMEe CMOCOGHOCTM CTPOUTbL W UCCNefoBaTb NPoOCTewne MartemaTuyeckume
MOZenn npu pelweHnn nNpuKNagHbIX 3afdady, 3a4ady W3 CMeXHbIX W cheynanbHbIX
ANCLUNINH;

* reoMeTpuyeckas  NIMHUA, BK/IOYatoLLLas HarnsgHble  npeAcTaB/eHUA 0
MPOCTPAHCTBEHHbIX (Urypax W W3yyYeHMe WX CBOWCTB, (HOPMUPOBaHME W pasBUTUE
MPOCTPaAHCTBEHHOr0 BOOGPaXeHWs, pa3BUTUE CMNOCOOG0B reOMETPUYECKUX W3MEPEHWUIA,
KOOPAMHATHOIrO M BEKTOPHOrO0 MeTOAOB A1 PelleHUss MaTemaTUUYeCcKMX W NpUKnagHbix
3afau;

e cToOXacTuyeckas /MHUSA, OCHOBaHHasi Ha pa3BUTUN KOMOMHATOPHbLIX YMEHWMN,
NpeacTaBNeHUA O BePOATHOCTHO-CTAaTUCTMYECKMX 3aKOHOMEPHOCTAX OKPY>XXatoLero
mupa.

B  TemaTMyeckom nnaHe MporpaMmbl Y4ebHbIA MaTepuan npefcTaBneH B opme
YyepeaytoLLeroca pasBepTbiBaHUA OCHOBHbIX COfepXKaTeflbHbIX IMHWNIA (anrebpanyeckon,
TEOPEeTUKO-(YHKLMOHANLHOW, YPaBHEHNA N HEPABEHCTB, FreOMeTPUYECKOA,
CTOXaCTMYECKOI), 4YTO NO3BONSAET rTMOKO MCNOJIb30BaTb UX PAcnoioXXeHWe N B3aMMOCBA3b,
COCTaBNATb paboumnii KaneH4apHbIi NnaH, No-pasHoOMy yepeays yyebHble TeMbl (rnasbl
yuyebHMKA), YyuuTbiBag npouab npodeccmoHanbHOro  o6pasoBaHusA,  crneundguky
ocBavBaeMoin npogeccun CIO, rnybmHy wn3ydeHUss martepuana, YPOBEHb MOATOTOBKM
CTY[EHTOB MO NnpeamerTy.

TpeboBaHus K pesynbTataMm 00yyYeHUsA NPOSBATCA B YPOBHe HaBblKOB MO PeLUeHNto 3ajad
M OMbITE CAMOCTOATE/IbHON paboTsl.

N3ydeHne obweobpasoBaTe/ibHOW y4ebHON gucumMnanHbl «MateMaTrka» 3aBepLuaeTcs
nojBefleHMEM WUTOroB B (hOpMe 3K3aMeHa B pamKaxX MNPOMEXYTOYHOW aTTecTayumu
CTYZleHTOB B npouecce 0CBOeHUA 0cHoBHOW OIlMOMN CIMO ¢ nofyyeHWeM CpefHero
obuiero obpasoaHus (MIMKPC).

B pasgene nporpammbl «CofepXaHuve Y4eb6HOW AUCUMMAMHBI» KYPCUBOM BblAesleH
MaTtepuan, KOTOPblA MNpU M3y4YeHUM MaTeMaTWKM KakK 6a30BOi, TaK W MNPOUILHON
y4yeOHOM ANCUUNANHBI, KOHTPOKO He NOAEXMNT.

3. MECTO YYEBHOW anNcumnniamHbl B YHEBHOM TMJTAHE

4. YyebHaa pgucumnnmHa «MaTtemaTuka » ABAAeTCA  y4YebHbIM  MNpPeaMEeTOM
obA3ateNlbHON npeAMeTHON o6nactm «MaTemaTnka W uHMopmaTuka» ProcC
cpeaHero obulero o6pasoBaHms.



YyebHaa aucumnnmHa «MaTeMaTuKa» K3yyaetca B 06uleob6pa3oBaTe/lbHOM LMK
yyebHoro nsiaHa OMOM CIO Ha 6a3e 0CHOBHOro 06uero o6pasoBaHMa C NOJIyYEHUEM
cpefiHero obuiero obpasoaHus (MIMKPC).

B yuebHbix nnaHax MMKPC y4yebHas gucumnanHa «MatemaTnka» BXOAUT B COCTaB

06w mx 0bweobpasoBaTe/ibHbIX YYeOHbIX AUCUUNANH, (HOPMUPYEMBIX N3 06513aTeNbHbIX
npeameTHbIX ob6nactert ®rOC cpegHero obLLero o6pasoBaHus.

5. PE3YJIbTATbl OCBOEHUA YUYEBHOW ANCUUNMIVNHbI

OcBOeHMEe  cofepXXaHUsi  yyeOHOW  AucuMnAnHbl  «MaTemaTuka»  0becneymBaeT
AOCTVKEHUE CTYAeHTaMW Cneaytounx pesynbTaTos:
«TMYHOCTHBbIX;
- chOPMMUPOBAHHOCTb NMPeACTaBAeHUI 0 MaTeMaTMKe KaK YHUBEPCANbHOM 53blKe
HayKW, CpeaCcTBe MOJeNNPOBaHMNS SBNIEHNIA U NPOLIECCOB, UAEAX U MeToAax MaTeMaTUKMK;
- NOHMMaHNe 3HAaYMMOCTN MaTeMaTUKK A8 Hay4YHO-TEXHMYECKOro nporpecca,
ChOPMMPOBAHHOCTb OTHOLLUEHMSA K MaTeMaTUKe KaK K YacTu 06Lle4enoBeYvecKoil
KYNbTYypbl Yepe3 3HAKOMCTBO C UCTOPUEI pa3BUTUS MaTeEMaTUKK, 3BONKOLMENR
MaTeMaTUUYECKUX NAei;

pa3BUTUE  NI0FMYECKOro MblLLIEHNS, MPOCTPAHCTBEHHOIO BOOOpaXeHMus,
anropuTMUYECKON KYNbTYpbl, KOUTUYHOCTM MbILLUIEHUS HA YPOBHE, HEOOX0AMMOM ANS
oyayuien npogeccMoHanbHOM AeATeNbHOCTK, A8 NPOAO/MKEHNS 06pa30BaHUS U
camoob6pa3oBaHus;
- OBNnageHne MaTeMaTU4yeCcKMMM 3HAHMAMU U YMEHMAMKN, HEOOXOAMMbIMWU B MOBCEAHEBHO
XKN3HU, AN OCBOEHMUS CMEXHbIX eCTECTBEHHO-HAYYHbIX ANCLUUMNINH 1
ANCUMNANH NPOGeCcCMOHaNbHOIo UNKNa, ANs NonyyeHus obpasoBaHns B 061acTsXx,
He TpebytowWwmnx yrny6neHHoW MaTtemMaTU4eCcKoil NoAroTOBKY;
- TOTOBHOCTb M CMNOCOGHOCTb K 06pa30BaHMI0, B TOM YMCe caMo0o6pa3oBaHuto,
Ha NPOTSXXEHMU BCEW XU3HU; cO3HaTeIbHOE OTHOLLEHME K HenpepbIBHOMY 06pa30BaHuIo
KaK yC/I0BMIO YCMNeLHON NpodecCnoHanbHOM 1 06LeCTBEHHOW AeATENbHOCTH;
- TOTOBHOCTb M CMOCOGHOCTb K CAMOCTOSITE/IbHOM TBOPYECKOM M OTBETCTBEHHOW
NesiTeNbHOCTY;
- TOTOBHOCTb K KOMNEKTUBHOW paboTe, COTPYAHWYECTBY CO CBEPCTHMKAMWU B
obpa3oBaTefibHOW, 06LECTBEHHO NOME3HON, YU4eBHO-1CCNe0BaTENbCKON, NPOEKTHON U
APYTUX BUAax AeATeNbHOCTMU;
- OTHOLLEHMNE K NpotheccMoHanbHOW AeATENbHOCTU KaK BO3MOXHOCTM Yy4acTUS B PeLLEeHUN
NNYHBIX, 06LLECTBEHHbIX, FOCYAAaPCTBEHHbIX, 00LLEHALNOHANbHBIX NPO6EM;
»MeTanpeaMeTHbIX;
- YMeHMne caMoCTOATeIbHO ONpeaensaTh Lenn AeaTenbHOCTU U COCTaBAATb NaHbl
AeATeNbHOCTUN; CAMOCTOSATE/IbHO OCYLLECTBASATb, KOHTPOMPOBATh M KOPPEKTMPOBATH
AeATeNbHOCTb; UCMOMb30BaTh BCE BO3MOXHbIE PECYPCbl AN1A AOCTUXEHUS
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MOCTaBNEHHbIX LeNeil 1 peannsaumy NnaHoB AeATeNbHOCTU; BbIOUpPaTh YCNeLWHble
CTpaTernn B pasfIMUHbIX CUTyaUUsiX;

- YMeHMe NPOAYKTUBHO 06LLATLCS M B3aMMO/ENCTBOBATb B MPOLLECCE COBMECTHOM
AeATeNbHOCTU, YYUTbIBATb MNO3NLMM APYTUX YHaCTHUKOB AEATENbHOCTU, 3PHEKTUBHO
paspelwaTb KOHPANKTBI;

- BajleHne HaBblKaMy Mo3HaBaTe/bHOW, y4ebHO-1CCNeA0BaTeNbCKOM U NPOEKTHOM
AeATeNbHOCTU, HaBblKaMy paspeLleHnst npobaem; CnoCo6HOCTb U FOTOBHOCTb K
CaMoCTOATe/IbHOMY MOUCKY METOAO0B PELIEHNS NMPaKTUUYECKMX 3aday, NPUMEHEHUIO
pa3/INYHbIX METOAOB MO3HAHMS,

- TOTOBHOCTb M CNOCOGHOCTb K CAMOCTOATENbHOW MH(POPMALMOHHO-MO3HABaTeIbHOA
AeATeNbHOCTU, BKNKOYAs YMEHME OPUEHTMPOBATLCS B Pa3INYHbIX UCTOUYHUKAX
NHOpMaLMKN, KPUTMYECKUN OLLeHMBAaTb U MHTEPMPETUPOBATL MHGOPMAL MO, NOYYaEMYHO
N3 PasINYHbIX UCTOYHUKOB;

- BNageHune A3bIKOBbIMU CpPeACTBaMM: YMEHMe ACHO, NOrMYHO M TOYHO M3naratb

CBOH TOYKY 3PeHUs, UCMONb30BaTb afjeKBaTHbIE A3bIKOBbIE CPEACTBA;

- BNlafleHNe HaBblKamun Mo3HaBaTe/lbHOW pPet/IeKCUN KaK 0CO3HaHWUSI COBEPLLAEMbIX
NEACTBUIA N MbICNUTENbHbLIX NPOLECCOB, UX Pe3yNbTaTOB M OCHOBAHWIA, rpaHuL
CBOEr0 3HaHWS 1 He3HaHWA, HOBbIX NMO3HaBaTe/bHbIX 3ad4a4y U CPeACTB AN MX
AOCTUXKEHNS;

- LeNeyCTPEM/IEHHOCTb B MOUCKAaX U NPUHATUN PeLLeHniA, Co06pa3nTeNbHOCTb U
NHTYMUNS, Pa3BUTOCTb NPOCTPAHCTBEHHbLIX NPEACTaBAEHNIA; CMOCOOHOCTbL BOCNIPUHUMATD
KpPacoTy M rapMOHUIO MUPa;

* NpeAMeTHbIX;

- C(hOPMUPOBAHHOCTb NMPeAcTaBfeHUIA 0 MaTEMATMKE Kak 4aCcTu MUPOBOIN KYNbTypbl

N MecTe MaTeEMaTUKM B COBPEMEHHOW LUNBUIM3aALMK, CNOCO6aX OnNncaHns SABNEHNI
peanbHOro Mmpa Ha MaTemMaTUUYECKOM A3bIKE;

- c(hOpMUPOBAHHOCTb NMPeACcTaBeHNI A 0 MaTEMATUUYECKUX MOHATUSAX KaK BaXKHEMLLINX
mMaTeMaTMUYECKMX MOAeNaxX, NO3BONSOLUINX ONUCbIBATh U M3y4YaTb pasHble

NPOLUECChl U SIBNEHNSA; MOHMMaHMWE BO3MOXHOCTN aKCMOMaTUYEeCKOro NoCTPOeHMUS
MaTeMaTUYECKUX TEOPUIA;

- BlafleHMe MeToamMu A0Ka3aTeNbCTB U a/ifOPUTMOB PELLIEHMS, YMEHUE X MPUMEHSAT,
NPOBOAUTbL AOKa3aTe/lbHblE PacCyXX/eHUSA B X0O/e peLleHuns 3aaau;

- BNajeHne CTaHAapTHbIMU NPUEMaMW PELLEHMS paLMOHaNbHbIX U MppaLMOHanbHbIX,
nokasaTe/lbHbIX, CTEMEHHbIX, TOUTOHOMETPUYECKNX YPAaBHEHUIA N HEPABEHCTB, UX
CUCTEM; UCMNOMb30BaHMNE FOTOBbIX KOMMbIOTEPHbIX NPOrpaMmM, B TOM Yucne A8 nomcka
NyTW PELIEHNs U MNNKCTPALUN PELLEHNS YpaBHEHWIA N HEPABEHCTB;

- C(hOPMUPOBAHHOCTb NMPeAcTaBfeHNUA 06 OCHOBHbIX MOHATUAX MaTEMATUYECKOro
aHanmsa 1 X CBOMCTBaX, BNageHne yMeHNEM XapaKTepmn3oBaTb NoBeaeHNe GyHKLUUNA,
MCNONb30BaHMe NOMYYEHHbIX 3HAHWIA A8 ONUCaHMA 1 aHann3a peanbHbIX
3aBUCUMOCTEN;



- BNafIeHNe OCHOBHbIMMW MOHATUSAMU O NAOCKUX W NMPOCTPAHCTBEHHbIX FEOMETPUYECKUX
urypax, nx OCHOBHbIX CBOWCTBAX;

-chOPMUPOBAHHOCTb YMEHMUsI pacro3HaBaTb TFeoMeTpuyeckne QUIypbl Ha 4depTexax,
MOAENsX U B peasbHOM MUpe; NPUMEHEHUe U3YUYeHHbIX CBOMCTB reoMeTpuyeckux quryp
M HOPMYN ANS PeLleHns reoOMeTPUYECKMX 3aday 1 3aay ¢ NPaKTUUYeCKUM CoaepXXaHNeM;

- BbIGOPOM Pa3IMYHbIX NOAX0A0B K BBEEHWNIO OCHOBHbIX MOHATUIA;

- (hOpMMpPOBAHMEM CUCTEMbI Y4ebHbIX 3afaHuii, ob6ecrneunBalOWUX 3hPheKTUBHOE
OCYLLEeCTBNEHNEe BbIGPaHHbIX LieNeBbIX YCTaHOBOK;

- o6oraleHneM cnekTpa cTuneil ydye6HOl [AesTeNbHOCTU 3a CYeT COrfacoBaHuWs ¢
BeAyWMMN  AeATENbHOCTHbIMW  XapaKTepucTUKaMu  BblGpaHHOl  npodeccum  /
creynansHoCTy.

MpothunbHas CoCTaBNsOLLas OTPaXaeTcs B TPe6OBaHMSAX K NOArOTOBKE 06YvatoLLuxcs

B YaCTU:

- 06LLEell CMCTEMbI 3HAHMIA: cofepyKaTe/ibHble MPUMEpPbI UCMOb30BaHUSA MaTeMaTUYeCKUX
MAEA N MeToA0B B NPOECCUOHANbHONW AeATeNIbHOCTH;

- YMEHWIA: pa3nuume B ypoBHe TPe6OBaHMIA K CNOXHOCTU NPUMEHSIEMbIX anropuTMOB;

- NPAKTMYECKOr0 MCMO/b30BaHMSI MPUOBPETEHHbIX 3HAHUIA U YMEHWIA: UHANBUAYANbHOTO
yye6HOro  OnbiTa B MOCTPOEHWM  MATeMATUYECKMX  Mofeneid,  BbIMOSHEHUM
MCCNeaoBaTeNbCKMUX NMPOEKTOB.

TakuM o6pas3oM, peannsalus cofepXkaHns y4e6HON AUCUUNANHLI OPUEHTUPYET Ha
MNPUOPUTETHYIO PONb NPOLECCYabHbIX XapaKTepUCTUK yUeB6HOIN paboThl,

MONyYeHUs oMnbiTa UCMOMb30BAHMS MaTEMATUKN B COAepXKaTeNbHbIX U NPO¢ecCnoHanbHO
3HAUMMBIX CUTyaUMaX MO CPaBHEHWO C (HOPManbHO-YPOBHEBbLIMU pPe3yNbTaTUBHbIMY
XapaKTepUCTMKaMmn 06yUeHus:

COPMUPOBAHHOCTb  MpPeACTaBNeHUA 0 npoueccax U ABNEHUAX,  UMEHLLUX
BEPOATHOCTHbIW XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B peaslbHOM MUpe,
OCHOBHbIX NOHATUSAX 3/1IEMEHTAPHO TEOPMMN BEPOATHOCTEN; YMEHUIA HaxXoanTb 1
OLEHNBATb BEPOSTHOCTU HACTYNNEeHUsI COBbITUIA B MPOCTEALINX NPAKTUYECKMX
CUTYaLMsIX U OCHOBHbIE XapaKTEPUCTUKMN CNyydaliHbiX BEUUMH;

- BNafileHne HaBblKamMy UCMO/b30BaHWS FOTOBLIX KOMMbOTEPHbIX MPOrpamMm Mnpw
peLleHnn 3amad.

6. COJEP>XAHWE YUYEEHOW ANCLUWNMN/IUHBI
BBefeHue
MaTtemaTtMka B HayKe, TeXHWKEe, 3KOHOMUKe, WHMOPMALNOHHbIX TEXHONOMNAX U
MPakTUYeCcKon pesTenbHOCTU. Llenn n 3agaym u3yyeHMs matemMaTUKU MPU OCBOEHUWU
npogeccuin CMO n cneymanbHocTen CMO.
AJITEBPA
Pa3Butne noHATUS O uumcne Llenble M paunoHanbHble yucna. [ercTBUTENIbHbIE YuMCa.
MpnGIMKEHHbIE BbIYUCIEHNS.



KomnnekcHble ymcna.
OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUSA
PagnaHHaa mepa yrna. BpauwarenobHoe asuxkeHune. CUHYC, KOCUHYC, TAHTEHC U KOTAHTeHC
ynucna. OCHOBHble TPUTOHOMETPUYECKMNE TOXAECTBA
dopmynbl  npuBegeHnsa.  dopmynbl - cnoXeHusa.  Dopmynbl  yaBoeHUs  Popmyribl
MONOBUHHOTO yrna.
Mpeobpa3oBaHna NPOCTENLLNX TPUTOHOMETPUYECKMX BblPaXKeHN
Mpeobpa3oBaHWe CyMMbl TPUFOHOMETPUYECKUX  (DYHKUMIA B  MPOM3BELEHUE W
Npon3BefeHns B CyMMYy. BblipaXXeHWe TPUTOHOMETPUYECKUX (YHKUMIA Yepe3 TaHreHc
MONOBMHHOIO aprymeHTa.
TpuUroHomeTpryeckne ypaBHeHUS N HEPaBEHCTBA
MpocTeiwne TPUrOHOMETPUYECKNE YpaBHeHUSA. TpocTelLe TPUrOHOMeTPUYECKue
HepaBeHCTBa.
O6paTHble TPUrOHOMETPUYECKMEe (YHKUNUN. APKCUHYC, aPKKOCUHYC, apKTaHIeHcC.
[NMpakTnyeckne 3aHATUA
PafnaHHbI MeTOA N3MEPEHUSA YII0B BpalleHUs 1 CBA3b C rpajyCcHON Mepo.
OCHOBHble  TPUTOHOMETPUYECKME  TOXAECTBa, (POPMY/Nbl  CNOXEHUs,  YABOEHUS,
npeobpasoBaHWe  CYMMbl  TPUTOHOMETPUYECKUX  (PYHKUMA B  MpOM3BeAEHNUe,
npeobpasoBaHne NPOM3BEAEHUA TPUTOHOMETPUYECKMX (DYHKUWUA B cymmy. lpocTeiiine
TPUTOHOMETPUYECKNE YPaBHEHUSA U HepaBeHCTBa.
O6paTHble TPUTOHOMETPUYECKME (DYHKUNN: apPKCUHYC, apPKKOCUHYC, apKTaHTeHC.
dYHKUNUN, UX CBONCTBA N TPADUKU
dyHKUMKU. OBnacTb onpeaeneHns N MHOXECTBO 3HAYEHWIA; rpaduKk yHKLMK, NOCTPOEHME
rpayMkoB (yHKUMI, 3aflaHHbIX Pa3/IMyHbIMK Criocobamu.
CsoiictBa  (PyHKUMU. MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OrpaHNUYeHHOCTb,
NepuogNYHOCTb.

"ATIpoMeXYTKN BO3pacTaHUs 1 yobiBaHWSA, HanbO0/bLLEe N HAMMEHbLLEE 3HaYEHNS,
TOYKM 3KCTpemyMma. [pauyeckas wHTepnpetauus. [pumepbl  PYHKLUUOHANbHBIX
3aBMCUMOCTEN B peanbHbIX MNpoueccax W SBAEHUAX. ApUpMeTUUYECKMe onepauum Hag
QYHKUNAMMN.
CnoxHas yHKuMs (Kkomnosumuma). NMoHATUE 0 HENPEPbIBHOCTN (DYHKLNMK.
O6paTtHble pyHKUMKU. O6nacTb onpeaeneHns 1 06nacTb 3Ha4E€HNN 06pPaTHON (YHKLUMN.
"padmk 06paTHON PYHKLMN.
CTeneHHble, NOKasaTe/ibHble, norapuMmnyeckne N TPUroHOMeTpUYecKne PyHKLUN.
O6paTHble TPUrOHOMETPUYECKME (YHKLUK
OnpepgeneHns QyHKUWIA, X CBOMCTBA U rpadnKu.
Mpeobpa3oBaHua rpamkos. MNMapannenbHbld NEPEHOC, CUMMETPUA OTHOCUTE/IBHO OCeW
KOOpAMHAT U CUMMETPUA OTHOCUTE/IbHO Havasia KoopAuHaT, CUMMETPUSA OTHOCUTENbHO
MPAMON Y = X, pacTsXXeHne N cxaTue BLO/Ib 0Cei KOOpAMHaT.
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MMpaKTnyecKne 3aHATUS

MpuMepbl 3aBUCMMOCTEN MeXAY NepemMeHHbIMU B peanbHbIX npolueccax U3 CMeXHbIX
ameumnavH. OnpegeneHve (YHKUMA. T1OCTpoeHMe W yTeHMe rpamKoB (YHKLUN.
NccnegosaHne (yHKUun. CBOWCTBA NIMHEWHON, KBaapaTUYHOW, KYCOYHO-/IMHENHOW U
APOOHO-NMHENHON (hYHKUWIA. HenpepbiBHbIE U nepuoaudeckne (yHkumnu. CBOICTBa U
rpagMkm cCMHyca, KOCMHyca, TaHreHca u KotaHreHca. O6paTHble (OYHKLMM N UX TpauKu.
O6paTHble TpuUroHomeTpuyeckme ¢yHKUMKU. TlpeobpazoBaHUA rpauka QYHKLMN.
FapMOHUMYecKne KonebaHusa.

MpuKnagHble 3agayn.

[Moka3saTenbHble, 1orapuMmyeckme, TPUrOHOMETPUYECKNE YPaBHEHMSA N HepaBeHCTBa.
HAYATA MATEMATUYECKOI O AHAJTN3A

MocnepoBaTensHocTU. Cnocobbl 3aaHns 1N CBOMCTBA YMCNOBbIX MOC/EL0BaTEe/IbHOCTEN.
MoHATMe 0 npefene nocneposatenbHoCcTU. CyllecTBOBaHME npejena MOHOTOHHOW
OrpaHNUYeHHoOWA nocnefoBaTeslbHOCTMW. CymmupoBaHue nocnefoBaTeNIbHOCTEN.
BeckoHe4HO ybblBatoLLas reomeTpuyeckas nporpeccus u ee cymma.

MpousBogHas. NMoHATME O NPOU3BOLHON PYHKLMKN, ee TeOMETPUYECKNIA 1N (U3NYECKUNIA
CMbIC/l. YpaBHEHMe KacaTe/ibHOW K rpaduky gyHKUMn. NMpon3BOoLHbIE CYMMbI, Pa3HOCTH,
NpousBefeHns,  4acTHble.  [1pOM3BOAHLIE  OCHOBHbIX  3/IEMEHTAPHbLIX  PYHKUWNA.
MprYMeHeHWe MPOM3BOAHON K WCCNefoBaHUIO (YHKUWA M MOCTPOEHMIO TpaduKoB.
Mpon3BogHble 0OPAaTHOM (YHKLMM Y KOMNO3ULNN PYHKLMUN.

MprMepbl UCMOMb30BAHUA NPON3BOLHOM AN HAXOXAEHUS HAUNYYLLEro peleHns B
NpUKNagHbIX 3agayvax. Bropas nponsBogHas, ee reoMeTpuYecKuii u PU3NYECKMin CMbIC.
HaxoxfeHune CKOpOCTU Ana npouecca, 3afaHHOro oopmysioin n rpamkom.
MepBoo6pa3Hasa u UHTerpan. NMpumMeHeHMe ONpPeeNieHHOro NHTerpana Ans HaxoXaeHus
naowaan KpueonuMHeilHon Tpaneuun. Popmyna HblOTOHa—/leinbHULA. Tpumepbl
MPUMeEHEHNA UHTEerpana B PuU3nKe U reoMmeTpun.

MpaKTnyeckne 3aHATUS

Uucnoeas  nocnefoBaTeNbHOCTb, CNOCOObI  ee  3afaHWsA,  BbIYUCNEHUA  YJIEHOB
nocnefoBaTesIbHOCTH.

Mpegen nocnepoBaTenbHOCTU. BeCKOHEYHO y6ObIBalOLas reomeTpuyeckas

nporpeccus.

MponsBogHasA: MexaHU4eCcKnii 1 reoMeTPUYECKNA CMbIC/T NPOU3BOAHON.

YpaBHeHWe KacaTenbHOM B 06Wem Buae. MNMpasuna n popmynbl gnppepeHynpoBaHms,
Tabnuua Npon3BOAHbIX 31eMeHTapHbIX (YHKUWIA. ViccnegoBaHne YHKLUN C MOMOLLbIO
Npon3BoAHON. HaxoxaeHne Hanboblero, HauMeHbLUEro 3HaYeHUs U 3KCTpeMasbHbIX
3HAYEHNIN PYHKUNN.

WHTerpan n nepeoo6pasHas. Teopema HbtoTOHa—Jlein6HULA. [TpMMeHEHNe NHTerpana

K BbIYUC/IEHWNIO (PU3NYECKMUX BEIUYMH U NNOLWafeln.

YPABHEHWA N HEPABEHCTBA

YPpaBHEHNA N CUCTEMbI YpaBHEHWNI. PaunoHaibHble, nppaunoHasbHble, nokKasaTesbHble
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N TPUTOHOMETPUYECKME YPABHEHWNS U CUCTEMDbI.
PaBHOCWU/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble TMpMeMbl UX peweHns (pasfioXXeHne Ha MHOXWUTENW, BBEAEHWE HOBbIX
HEeW3BECTHbIX, MOACTAHOBKA, rpauyeckuii MeTop).

HepaBeHcTBa. PaLuoHanbHble, uppalLnoHanbHble, Nokasate/bHble U TPUTOHOMETPUYECKHME
HepaBeHCTBa. OCHOBHbIE NMPUEMbI UX PELUEHUS.

Mcnonb3oBaHve CBOMNCTB M rpaUKoB (hYHKLMIA NPU PELLeHNN YypaBHEHU U HEPABEHCTB.
MeTog UHTepBanoB. N306paxxeHne Ha KOOPAUHATHOM NIOCKOCTM MHOXeCTBa

PELLEHNn ypaBHEHWIA 1 HEPABEHCTB C ABYMS NMepeMeHHbIMU U X CUCTEM.

[MpuknagHble 3aga4u

[MpyMeHeHVe MaTemMaTUYyecKMX METOLO0B [NA pPelleHns codepxKaTefbHblX 3ajady U3
pas3/IMYHbIX 06/1aCTeil HAyKN 1 NPaKTUKMK.

WHTepnpeTayma pesynbrara, yUYeT peasbHblX OrpaHnUYeHuni.

MpaKTnyeckne 3aHATUA

KopHu ypaBHeHWIA. PaBHOCWU/IbHOCTb YpaBHeHWn. MpeobpaszoBaHue ypaBHEHNA.
OCHOBHbIE NPUEMbI PeLLEHNS YPaBHEHWIA. PelleHre CUCTEM YpaBHEHUNA.

icnonb3oBaHue CBOWCTB M rpa)MKoB (hYHKUNIA 415 pelleHns ypaBHEHNI N HEPABEHCTB.
KOMBUHATOPUKA, CTATUCTUKA I TEOPUA BEPOATHOCTEW

AneMeHTbl KOMOUHATOPUKHN

OCHOBHblE MOHATMA KOMOMHaTOpPUKW. 3afayn Ha MNOACYET uucna pasMeLleHui,
MepecTaHOBOK, COYeTaHMW. PelleHue 3agay Ha nepe6op BapumaHToB. Popmyna 6uHOMaA
HbtoToHa. CBOMCTBA BUHOMUHANBHBIX KO3(MULNEHTOB. TpeyronbHMK MNackans.
AnemMeHTbl TEOPUMN BEPOATHOCTEN

Co06bITHe, BEPOATHOCTb COOLITUSA, CNOXKEHWE U YMHOXEHME BEPOATHOCTEN. [TOHATME O
He3aBMCUMOCTU COObITUIA. JMCKpeTHas cny4variHas BefIM4MHa, 3aKOH ee pacnpesenieHus.
Yuncnosble XapaKTePUCTUKN AUCKPETHOWN CyYailHON BENNUYUHbLI. TTOHATME O 3aKOHe
60/bLWNX YKCen.

SnemeHTbl MaTemMaTU4yeckoin CTaTUuCTUKK

MpenctaBneHne gaHHbIX (Tabnuubl, guarpaMmbl, rpagmMkn), reHepanbHas COBOKYMHOCTb,
BbIOOpKa, cpefHee apudmeTMyeckoe, meanaHa. NMoHATME 0 3afavax MaTemMaTu4ecKow
CTaTUCTUKMN.

PelwleHne npakTUYeCcKnUX 3afay ¢ NPUMeHEHNEeM BepPOATHOCTHbLIX MeTO0B.

MpaKTnyeckne 3aHATUA

VcTopua pa3sutua KOMOMHATOPUKN, TEOPUM BEPOATHOCTEN U CTATUCTUKN U UX POJb B
pas/IMYHbIX Ccjepax uYenoBeYECKON >KU3HedesATeNnbHOCTU. [lpaBuna KOMOUHATOPUKMU.
PeweHne KOMOWHATOPHbLIX 3afay. Pa3melleHWsd, cCOoYeTaHUA W NepecTaHOBKW. BMHOM
HbloTOHa 1 TpeyronbHUK MNackana. MNpuknagHble 3agayn.

Knaccuyeckoe onpegeneHvie BepoOATHOCTU, CBOMCTBA BEPOATHOCTEN, TeOpemMa 0 CyMMe
BEpPOATHOCTel. BbluncneHne BepoATHOCTed. [lpuknagHole 3agaun. [peacTasneHue
4YMCNOBbIX JaHHbIX. MpuKnagHble 3agaun.
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FTEOMETPUA
[MpAMble M NIOCKOCTM B MPOCTPaHCTBe
B3anmHoe pacrnonoxeHune aByx NpsMbIX B NPOCTpaHCTBe. lMapaniefibHoCTb NPAMOR U
naockocTu. MapannenbHOCTb NAOCKOCTEN. [epneHANKYNAPHOCTb NPSMOIA U MIOCKOCTMN.
MepneHAMKYNAp U HaKNOHHaA. YTON MexXAy NpPAMOR 1 NIOCKOCTbIO. [ABYrpaHHbIA yros.
Yron mexagy nnockoctamu. MepneHANKYNSPHOCTb ABYX NIOCKOCTEN.
CeomeTpuyecKkme npeobpazoBaHMA MPOCTPAHCTBA: Napassie/ibHblA NePeHoC, CUMMETPUSA
OTHOCUTENbHO M/IOCKOCTM.
MapannenbHoe npoekTupoBaHue. MNaowaab OPTOroHasbHON NPoekuumn. M3obpaxeHune
MPOCTPAHCTBEHHbIX (UTYP.
MHororpaHHMKM BepLlunHbl, pebpa, rpaHn MHororpaHHuka. PassepTka. MHOrorpaHHbole
yribl. Bbinyk/ble MHOrorpaHHukn. Teopema diinepa.
Mpusma. MNpsamas 1 HakNoHHasa npusma. MNpasunbHaa npusma. Mapannenenuneq. Kyo.
MNMupamnga. MNpaBunbHas Nupammaa. YcevyeHHaa nupamuga. TeTpasap.
CummeTpumn B Ky6e, B mapansenenunege, B npusme n nupamuie.
CeueHus Kyba, npusmMbl ¥ NUPaMUbl.
MpeacTtaBneHne 0O MpaBUbHLIX  MHOrorpaHHuMKax (TeTpasgpe, Kybe, OKTasjpe,
[04eKaspe 1 NKocasjpe).
Tena n NOBEPXHOCTU BpaLLeHUA
LIunnHap M KOHYC. YceyeHHbIW KoHyc. OCHOBaHWe, BbiCOTa, 60OKOBas MOBEPXHOCTb,
obpasytowas, passepTka. OceBble CEUEHUSI U CeYeHUs, napansesibHble OCHOBaHMIO.
LLIap n cpepa, Ux cedyeHmsa. KacaTenbHas naoCcKoCTb K cepe.
N3mepeHuna B reomeTpun
O6bem n ero namepeHune. NHTerpanscHas gopmyna obbema.
dopmynbl 06beMa Kyba, NPAMOYToNbLHOr0 napananenennnega, npusMbl, LUIUHAPA.
®dopmynbl 06beMa nNupaMmuibl U KoHyca. @opMynbl NOWAAN NOBEPXHOCTEN LUANHAPA U
KOHyca. ®opmysibl 06bema Lwapa v naowagmn cgepsl.

-"opgo6ue Ten. OTHOWEHUA NaoOWaLein NOBEPXHOCTEN M 06bEMOB NOAOBHbLIX Ter.
KoopauHaTbl 1 BeKTOpbI
MpsamoyronbHas (fekaptoBa) cUCTeMa KOOPAMHAT B NPOCTpaHCTBe. dopMy/ia pacCTOAHNS
MeXAy ABYMSA TOUYKamUn. Y paBHeHUs cdepbl, NIOCKOCTU U NPAMON.
BekTopbl. Mofynb BeKTOpa. PaBeHCTBO BeKTOPOB. C/I0XKeHMe BEKTOPOB. Y MHOXeHWe
BEKTOpPa Ha 4ucno. PasnoxeHwe BeKTOopa MO HanpaBneHWsM. YTON Mexay ABYyMA
BEKTOpamM.
Mpoekuns BekTopa Ha ocb. KoopauHatel BekTopa. CKanapHoe nponssefeHne
BEKTOPOB.
icnonb3oBaHMe KOOPAWHAT Y BEKTOPOB NPW peLleHnn mateMaTuyeckmux u npuknagHbix
3afau.
MpakTnyeckne 3aHATUA
IMpu3HaK1 B3aMMHOI0 PacnosioXXeHns NpAMbIX. YT0N Mexay npsaMbiMu. B3anmHoe
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pacnosioXKeHne NPAMbIX U NJIOCKOCTeR. MepneHanMKynap n HaKNOHHasA K NAIOCKOCTU. YTon
MeXay npsMoM M NJOCKOCTbiO. Teopembl O B3aMMHOM PacrnofiOKeHUM MpPSAMON  W”
naockocTu. Teopema 0 Tpex nepneHanKynapax.

Mpu3HaKu 1 CBONCTBA NapasnfefibHbIX U NePneHANKYNAPHbIX MI0CKOCTEMN.

PaccTosiHMe OT TOYKM A0 NAOCKOCTM, OT NPAMOI A0 NNOCKOCTK, pacCTosHUE MeXAy
MIOCKOCTSAMU, MEXAY CKPeLiMBaroWwmUmMmnca npsMbiMu, MexXxay npou3Bo/ibHbIMU GuUrypamu
B NPOCTPaHCTBe.

MapannenbHoe NPOEKTMPOBaHNE N ero CBOMCTBA. Teopema 0 niowagM opToroHanbHOM
MPOEKLUN MHOrOyrosibHMKa. B3aMMHOe pacnonoXeHne NpPoCTPaHCTBEHHbIX (Uryp.
Pa3nnyHble  BUAbI  MHOrOrpaHHMKOB. WX  n306paxeHnsi. CeyeHUss, pasBepTKu
MHOrOrpaHHMKOB.

Mnowagb NOBEPXHOCTU. Buabl cMMMeTpuiA B NpocTpaHcTBe. CummeTpus Ten

BpaLleHNs 1 MHOTOrpaHHMKOB. BbluncneHue nnoulagein n o6bemMos.

BekTopbl. [lelcTBUA € BeKTOpaMu. [lekapToBa cucTeMa KOOpAMHAT B NPOCTPaHCTBe.
YpaBHeHUE OKPY>XHOCTU, cepbl, NIOCKOCTU. PaccToaHne mexay Toukamu. [enctens ¢
BEKTOpaMu, 3afjaHHbIMU KoopanHatamu. CkansapHoe npou3BefeHne BeKTOPOB. BekTopHoe
ypaBHeHMe NpsAMO U NAOCKOCTU. Mcnonb3oBaHne BEKTOPOB NpWU JOKa3aTeNbCTBE TEOPEM
CTEpPeoMETPUMN.

[Ons BHeayAUTOPHbIX 3aHATUIA CTy[eHTaM Hapsy C pelleHreM 3afay 1 BbINOMHEHUSA
NPaKTUYECKUX 3aaHNii MOXKHO MPeanoXnTb TEMbl UCCNeA0BaTENbCKUX U pedepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEPUIN OTAENbHbIX MENKMX 3a4a4y U YNpaXHeHWn npegnaraoTca
CHOXETHbIe 3afaHns, TpebyrLune ANUTeNbHOW PaboTbl B paMKax OfHO MaTeMaTUyecKown
CMTyaunun. 3T TeMbl MOTYT ObITb Kak MHANMBNAYANbHLIMW 3aaHUSMWN, TaK WU FPYNnoBbIMK
AN COBMECTHOrO BbINO/IHEHWUA UCCEe0BaHMA.

MpumepHble TeMbl pedepaToB (4OKN1AA0B)

* HenpepblBHbIE ApPO6N.

 [IpUMeHeHMe CNOXKHbIX NPOLEHTOB B 3KOHOMUYECKUX pacyeTax.

* [NapannensHoe NPoeKTUpPOBaHMe.

» CpefiHVe 3Ha4YeHUsA U UX NPUMEHEHNE B CTATUCTUKE.

* BeKTOpHOE 3afaHune npsmbIX U NIOCKOCTEN B MPOCTPAHCTBE.

e CNnoXKeHne rapMOHNYECKMX KonebaHnia.

* [pathnyeckoe pelleHne YpaBHEHNIN N HEPABEHCTB.

e [paBunbHbIE N NONMYNPaBUIbHbIE MHOTOTPaHHUKMN.

* KOHMYECKME CeYeHMs N UX NPUMEHEHME B TEXHUKE.

* MoHATHE AnddepeHLnana n ero NPUIOXKEHUS.

o CXeMbl NOBTOPHbIX UCMbITaHN BepHynnu.

* ViccnefoBaHWe ypaBHEHUIA Y HEPABEHCTB C NapameTpOM.

MpuMepHble TeMbl UCCNef0BaTeNbCKUX MPOEKTOB

» HenpepbiBHbIE ApO6K.

* [IpUMeHeHMe CNOXXHbIX NPOLEHTOB B 3KOHOMMYECKUX pacyeTax
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e Cpathnyeckoe peLleHne YpaBHEHWUIA 1 HepaBeHCTB.
e MoHATKe antdepeHLnana n ero NPUIOXKeHS.
* ViccnefoBaHWe ypaBHeHWUA U HepaBEHCTB C NapamMeTpoM.

7. TemaTu4yecKoe NaHMpoBaHMe y4debHoW ancumnnmHel OYAn. 01
«MaTtemaTnka »

Mpwu peanuzaunmn cogepxxaHnsa obuieobpasoBaTelbHON YY4eOHOW AUCLUNINHBI
«MartemaTuka » B npegenax ocsoeHnsa OMOIM CMO Ha 6a3e 0OCHOBHOrO 06LLero
06pa3oBaHMA C nNonydeHnem cpegHero obulero oobpasosaHua (MMKPC) makcnmanbHas
yyebHas Harpyska oby4yaroLmxca cocTaBseT:
* o npoeccun CrNoO 23.01.07 MawmHUCT KpaHa (KpaHOBLWNK) — 424 4ac, N3 HUX
ayanTopHas (obsa3atesibHas) Harpyska obyvatoLmnxcs, BKoYas npakTuyeckme 3aHaTuUS,
— 2944acoB; BHeayauTopHas camocTosTeNbHas pabota cTygeHToB — 130 4acos;
MPUMEPHbI TEMATUYECKWNIA NNAH

HanmeHoBaHWe pa3fenos u Konn4yecTBo 4acoB ayAuTOpPHOW CamocToAaTenbHas
Tem HarpysKku paboTa
Bcero [NMpakTnyeckne n
nabopatopHble
paboThl
BBegeHune 4 2
Pa3BuTue NoHATUA O YnUcne 12 3 8
KopHu, cTeneHn v norapugmbl 32 10 15
[MpsAMble 1N NIOCKOCTU B 24 8 10
NpoCTpaHCcTBe
KombuHatopuka 16 7 10 J
KoopAnHaTbl 1 BEKTOpPbI 22 7 10 -
OCHOBbI TPUrOHOMETPUN 36 16 10
PYHKUUM 1 rpadurKkn 27 6 10
MHOTrorpaHHMKM 1 Kpyrnble 32 5 10
Tena
Hayana maTtemaTuMyecKkoro 30 10 15
aHanunsa
WHTerpan v ero npumMeHeHune 18 3 10
ANeMeHTbI Teopumn 16 3 8
BEPOATHOCTEN ”
mMaTeMaTU4ecKou
CTaTUCTUKN
YpaBHeEHUA N HepaBEHCTBA 25 6 12
NToro 294 84 130

BHeayanTopHasa camocToaTeslbHaa paboTa
MoaroToBKa BbICTyMeHUA no 130
3afaHHbIM TemMam,

L0KNafos, pedepartos, acce,
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WHAMBUAYANbHOMO NPOeKTa ¢

MCNosIb30BaHNEM
NH(OPMaLNOHHbIX
TEXHONOTUIA 1 ap.

lNMpomeXXyTo4yHada aTtTecTaumna B (3op|v|e JK3aMeHa

Bcero

424 84 130

XapaKTepuCcTUKa OCHOBHbIX BWA0B YUe6HOW AessTeNbHOCTM CTYAEHTOB

CopeprkaHune
00yyeHUs

BBegeHne

Pa3BnTne NoHATUA O
yucne

HaxoxzeHune
NPUOINXKEHHbIX
3HaYeHUI BeINYUH U
norpeLuHocTen
BbIUYMC/IEHNI
(abcontoTHON U
OTHOCUTE/NIbHON);
CpaBHEHWE YNC/IOBbIX
BbIPaXXEHWUIN.

KopHU, cTeneHu,
norapugmbl

XapaKTepnCTUKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEHTOB
(Ha ypoBHe y4YebHbIX [eCTBUNIA)

O3HaKoM/IeHMe C ponblo MaTeEMaTUKKN B HayKe, TEXHUKE,
9KOHOMUKE, MHPOPMALMOHHbBIX TEXHOIOTUAX N NPAKTUYECKOM
LeATenbHOCTH.
O3HakoM/IeHMe C LenamMu 1 3agadyaMn U3yyeHns MaTemMaTuKn npu
ocBoeHuun npogeccuit  23.00.00 TexHMKa N TEXHONOTUS
HasemMHoro TpaHcnopra .Mo npogeccumn: 23.01.07 MawmHUCT
KpaHa ( KpaHOBLLMK)

AJICEBPA
BbinonHeHne apuhmMeTMHeCcKMX AeACTBUIA Hag Yymcnamu, covetas
YCTHbIE U NMUCbMEHHbIE NMPUEMBI.

HaxoxzeHue olWn6oK B Npeobpa3oBaHnaX U BbIYNCIEHUSX
(OTHOCUTCSA KO BCEM MYHKTaM MPOrpaMmbl)

O3HaKOM/IEHME C NOHATMEM KOPHS N-ii CTeneHun, CBOCTBAMM
paAnKanoB v NpaBUIaMu CPaBHEHWUS KOPHEN.
dopMynupoBaHue onpeaeneHns KOPHS U CBOWCTB KOPHEVA.
BbluncneHne n cpaBHeHWe KOPHEW, BbINOMHEHWE NPUKNAKN
3HAUYeHUs KOpHS.

Mpeobpa3oBaHe YNCOBbIX U 6YKBEHHbIX BbIPaXEHWA,
coaepXallmx pagnkanbi.

BbINonHeHMe pacyeToB Mo (opMynam, CoAepKallMM pagukansbi,
OCYLLECTBNAS HEOOXOANMble NMOACTAHOBKM U NPeo6pa3oBaHus.
OnpeaeneHne paBHOCUNLHOCTY BbIPAXEHWIA C pagnkKanamu.
PelleHne MppaunoHanbHbIX YpaBHeHWIA.

O3HaKOM/EeHWE C MOHATUEM CTENEHU C A€NCTBUTEbHbIM
nokasaTesnem.
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MpeobpasoBaHue
anrebpanyeckmnx
BbIPaXKEHNI

OCHOBHbIE MOHATUSA

OCHOBHbIE
TPUTOHOMETPUYECKNME
TOX[ecTBa
Mpeobpa3oBaHuA
npocTenwmx
TPUTOHOMETPUYECKNX
BblpaXKeHW

MpocTenLne
TPUTOHOMETPUYECKNME
YpaBHEHNS U
HepaBeHCTBa
MprMeHeHMe 06LNX
MeTOZO0B peLLeHUs
YPaBHEHU
(npuBepeHwue K
NUHENHoMmYy,
KBafpaTtHOMY, METO/
pasnoXXeHUs Ha
MHOXWTENN, 3aMeHbI

HaxoxXaeHne 3HaYeHNn CTeNEHN, UCNOMb3yS MpU
HEeo6X0ANMOCTN UHCTPYMEHTasIbHbIE CPeACTBa.

3anucblBaHMe KOPHSA N-il CTeNeHN B BUAE CTENEHU C APOOHbIM
nokasaTenem n Hao60porT.

dopmynnpoBaHme CBOMCTB CTeMeHen. BbluncneHne cTeneHei ¢
pauMoHanbHbIM NOKa3aTefieM, BbIMOMHEHNE NMPUKUAKN 3HAYEHUS
CTEeneHun, CpaBHEHMeE CTeMneHe.

Mpeobpa3oBaHne YNCNOBbIX U 6YKBEHHbIX BbIPaXXeHWIA,
COZepXalllnx CTeNeHN, MPUMeHss CBOICTBA. PellueHmne
noKasaTe/lbHbIX YPaBHEHWUIA.

O3HaKoM/IeHMe C MPUMEHEHNEM KOPHEN U CTEMEHen npu
BbIUNCNIEHNN CPeAHUX, Ae/IeHUN OTPe3Ka B «30/10TOM CeYeHUn».
PeweHne NpukKnagHbiX 3a4ay Ha CNOXHble NPOLEHTHI
BbinonHeHne npeobpa3oBaHUii BblpaXXeHUA, MPUMEHEHNE
(hopMyn, CBA3aHHbIX CO CBOMCTBaMM CTEMEHEN M norapngmos.

OCHOBblI TPUTOHOMETPUN
N3ydeHne pagnaHHOro MeTofa U3MEPeHNs YrioB BpalleHUs Unx
CBA3M C rpaflyCHON Mepoi. M306paxkeHne yrioB BpaleHns Ha
OKPY>XHOCTMW, COOTHECEHME BE/IMYMHBI YINa C ero
pacronoXXeHueMm.
®opMynupoBaHue onpeseneHuiA TPUrOHOMETPUYECKMX
(YyHKLWIA 418 YI10B NOBOPOTA U OCTPbIX YI10B MPAMOYT0/1bHOI0
TPeyronbHMUKa n 06bSACHEHNE UX B3aMMOCBS3N
lMprYMeHeHMe OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB A/14
BbIYMC/IEHNA 3HAYEHUI TPUTOHOMETPUYECKUX PYHKLMIA MO
OIHOWN M3 HUX
N3yuyeHne OCHOBHbIX OPMYN TPUTOHOMETPUK: POopMYbl
CMIOXEHWA,yABOEHUSA, Npeobpa3oBaHNa CyMMbI
TPUTOHOMETPUYECKUX (DYHKLUWIA B MPOM3BEAEHMNE U
Npoun3BeAeHNss B CYMMY Y NPUMEHEHNE NPU BbIYUCNEHUN
3Ha4YeHNa TPUTOHOMETPUYECKOTO BblPaXXeHUs 1 YNPOLLEHNA ero.
O3HaKoMJ/IeHMe CO CBOMCTBaMW CUMMETPUM TOYEK HA eAUHUYHOM
OKPY>XHOCTM U NPUMEHEHME UX AN BbIBOAA (HOPMYN NpuBeLEHNUS
PewweHne no hopmynam 1 TPUrOHOMETPUYECKOMY KPYTY
MNPOCTENALWMNX TPUTOHOMETPUYECKUX YPABHEHWIA.

YMeHne oTMeyaTb Ha Kpyre peLlleHuns HpOCTEﬁMMX
TPUTOHOMETPUYECKUX HEPABEHCTB
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nepeMeHHon)npwu
peleHnn
TPUTOHOMETPUYECKNX
ypaBHEHWN.
ApPKCUHYC,
apKKOCUHYC,
apKTaHreHc yucna

O3HaKOM/EHME C NOHATUEM 06pPATHBLIX TPUTOHOMETPUYECKUX
(OYHKUMNA.

3ydeHne onpefeneHnii apKCuMHyca, apKKoCUHyca, apKTaHreHca
yucna, GopMynnpoBaHue Mx, N306paXKeHNe Ha eaNHNYHOIA
OKPY>XHOCTM, NPMMEHEHNE NPY PeLLEHNN YPaBHEHN

OYHKUMN, UXcBoncTBa U rpapukm

®yHKUUKN. TToHATHE O
HenpepbIBHOCTU

QYHKLNM

OnpepeneHne no
(hopmyne npocTenLei
3aBMCUMMOCTH, BMAaA ee
rpagpmka. BblipaxeHue
no opmyne ofHoOW
nepemMeHHOM Yepes
apyrue.

CaoiicTBa yHKLUNMN.
Mpadmyeckas
MHTepnpeTauus.
[Mpumepbl
(hYHKLMOHANIbHbIX
3aBUCUMOCTEN B
peanbHbIX Npoueccax
N ABNEHUAX

O6paTHble (YHKL MK

CTeneHHble,
nokasaTesibHble,
norapnmmnyeckune u
TPUTOHOMETPUYECKUNE
QYHKLUUN.

Ob6paTHble
TPUTOHOMETPUYECKUNE

QYHKUMN

O3HaKoM/IeHMe C MOHATUEM MEePeMEHHOI, NpUMepamm
3aBUCUMOCTEN MexXay nepemeHHbIMU. O3HaKOM/IeHMe C
MOHATMEM rpadmka, onpefeneHne NPUHaANEXHOCTU TOUKM
rpauKky yHKLUN.

O3HakoM/ieHMe c onpedeneHnem QPyHKUUK, hopMynpoBaHue
ero.

HaxoxgeHne obnactu onpegeneHna n 06nactu 3HavyeHui

QYHKLUMNN

O3HaKoMeHMe ¢ NpuMepaMn (YHKLNOHaNbHbIX 3aBUCMMOCTEN B
peasibHbIX Mpoueccax 13 CMeXHbIX AUCLUUMNINH.

O3HaKoMNeHMe ¢ foKasaTelbHbIMU PACCYXAEHUAMM HEKOTOPbIX
CBOWCTB NIMHENHON M KBaApaTUYHON (hyHKLUMA, NpoBeAeHNe
nccneaoBaHMa NMHENHOW, KYCOUYHO-/IMHENHON, APOOHO-
NVHENHON N KBaApaTUYHON (hYHKUMIA, MOCTPOEHME UX TPatinKoB.
MocTpoeHne 1 yTeHme rpaMkoB PyHKUMIA. NccnegoBaHme
(yHKunn. CoctaBneHne BULOB (YHKLUNIA NO JaHHOMY YC/IOBUIO,
pelleHne 3agau

Ha 3KCTpeMyM. BbinonHeHne npeobpa3oBaHuii rpaguka
QYHKLUMN

N3y4yeHne NoHATMA 06paTHOM (YHKLMW, OnpeaeneHne Bmaa u
NMocTpoeHue rpagmka 06paTHON PYHKUUN, HAXOXAEHUE ee
obnacTu onpeaeneHnst n 06nacTu 3HaYeHUn. NMpUMeHeHNe
CBOMCTB (PYHKLMIA NpK nUccnefoBaHUN YpaBHEHNIA N peLleHnn
3aflay Ha akcTpemyMm. O3HaKOM/EHME C MOHATUEM C/I0XKHOM
QYHKLNM

BbluncneHne 3Ha4eHU PYHKLMIA MO 3HAYEHUIO aprymMeHTa.
OnpegeneHve NONOXEHUSA TOYKN Ha rpaduke rno ee KoopamHaram
N HaobopOT.

cnonb3oBaHMe CBOWCTB (DYHKLUWUIA ANs CpaBHEHUSA 3HAYEHWI
cTeneHein n norapmgmos. MocTpoeHme rpakoB CTEMEHHbIX U
norapnuMmnyeckmnx PyHKUMn. PelleHne nokasaTesbHbIX U
norapuOMmMUecKnx ypaBHeHUn 1 HEPaBEHCTB MO U3BECTHbIM
anropuTMam.
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O3HaKOM/eHME C NOHATUEM HenpepbiBHOW NMepuoAnYecKoii
QyHKUMK, hOpMyNnpoBaHMe CBOMCTB CUHYCA U KOCKHYCA,
MOCTPOEHNE UX rPatnKoB.

O3HaKOM/eHWE C NOHATUEM FrapMOHUYECKUX Kone6GaHuit 1
npyvMepamyn rapMOHNYECKMX KonebGaHWii ans onucaHus
MPOLECCOB B (hM3NKe U APYrUX 06nacTax 3HaHMs. O3HaKoOM/IeHMe
C MOHATMEM Pa3pbIBHOI MEPUOANYECKOW (YHKLNN,
opMynMpoBaHuMe CBOWCTB TaHreHca M KOTaHreHca, MOCTPOeHe
nx rpadmkos. MpumeHeHWe CBONCTB DYHKLWIA ANt CPaBHEHWS
3HAYEHUI TPUTOHOMETPUUECKUX DYHKLIMIA, peLLeHus
TPUTOHOMETPUYECKUX YPABHEHUIA.

MocTpoeHne rpadiMkoB 06paTHbLIX TPUTOHOMETPUYECKNX
YHKLUWIA 1 onpefeneHne No rpagukam Ux CBOICTB.
BbinonHeHWe npeobpasoBaHmnst rpaukos

HAYANTA MATEMATUYHECKOIO AHAJTN3A

[MocnepoBaTeNIbHOCTU

MponssogHada u ee
NpMMeHeHune

MepBoobpasHas u
NHTerpan

O3HaKOM/EeHME C NOHATUEM YMCNOBOI NOCNeA0BaTENIbHOCTH,
cnocobamu ee 3afiaHUs, BbIYNCNIEHNAMWN €e Y/IEHOB.
O3HaKOMNeHMe C NOHATUEM Mpeaena NnocneoBaTeslbHOCTH.
O3HaKOM/EHWE C BbIYUC/IEHNEM CYMMbl 6ECKOHEYHOT0
4MCOBOrO psAfa Ha NPMMepe BbIYNCNEHUS CyMMbl 6ECKOHEYHO
y6bIBaloLLE reoOMeTPUYECKO NPOrpeccun.

PewleHune 3aga4 Ha NnpuMeHeHne PopmMy/ibl CyMMbl 6ECKOHEYHO
y6bIBalOLLEl reoOMeTPUYECKO Nporpeccun

O3HaKOMJ/IEHNE C MOHATMEM MPOU3BOAHOIA.

N3ydeHne n (hopMynnpoBaHne ee MexaHU4YecKoro u
reoMeTpuYecKoro cMbicna, U3yyeHne asiropuTMa Bbl4UCNEHUS
MPON3BOAHON Ha NpUMepe BbIYUC/IEHNA MTHOBEHHOW CKOPOCTU U
Yr/10BOro KoathuumeHTa KacaTesibHOM.

CocTaBneHune ypaBHEHUA KacaTe/lbHOW B 06LLeM BUAE.
YcBoeHue npasua gudepeHUMpoBaHuns, Tabnmubl NPON3BOAHbIX
3NeMeHTapHbIX YHKLWIA, NPUMEHEHME ANA

A epeHUMpoBaHNa PYHKLUNIA, cOCTaBNeHUA YpaBHEHNA
KacaTe/bHOM.

N3yuyeHne TeopeM O CBA3M CBONCTB (PYHKL MM U NPOM3BOLHOM,
(hopmMynIMpoBKa MX.

MpoBeaeHMe C NOMOLLbI NPOM3BOAHOM UCCNeA0BaHUSA (YHKLMK,
3afjaHHON opmy oM.

YCTaHOBNEHMWE CBSA3U CBONCTB (PYHKLMM 1N NPOM3BOAHONM NO UX
rpagukam.

MpuMeHeHne NPOU3BOAHON AN PELLEHNs 3a4a4 Ha HaXOoXAeHue
Hanb0o/bLLEero, HaMMeHbLLEro 3Ha4YeHNs N Ha HaxXoXaeHune
IKCTpemyma

O3HaKOMNeHMe C NOHATUEM MHTErpana u NepBoo6pasHoiA.
M3yyeHune npaBuia BbIYMCNEHMSA MEPBOOOPA3HON 1 TEOPEMBI
HbloToOHa— JlenbHMUa.

PelweHne 3afa4 Ha CBA3b NepBOO6Pa3HON 1 ee NPOM3BOAHOM,
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YpaBHeHUA u
CUCTEMbI YpaBHEHWUA
HepaBeHcTBa 1
CUCTEMbl HEpPaBEHCTB
C ABYMS
nepeMeHHbIMU

BblUMC/IEHNE NepBoO6pasHOM ANa JaHHON (YHKUMN.
PelweHne 3afay Ha NpYMeHeHWe NHTerpana Ans BblYUCNEHUS
(hM3MYECKMX BEIMYNH U NSoLLafen

YPABHEHUWA N HEPABEHCTBA
O3HaKoM/eHMe ¢ NPOCTENLLNMMN CBEAEHUSMM O KOPHAX
anrebpanyecknx ypaBHeHuin, NOHATUAMU UCCNef0BaHNSA
YPaBHEHUI N CUCTEM YpPaBHEHWIN.
N3yyeHne Teopmum paBHOCUIBHOCTY YPaBHEHWUI U ee
npuMeHeHns. NMOBTOPEHME 3anNnCcK peLleHns cTaHAapTHbIX
ypaBHeHWi, NpruemMmoB Npeobpa3oBaHNs ypaBHEHWI AN CBeAeHUA
K CTaH4apTHOMY YpPaBHEHUIO.
PelleHne paunoHanbHbIX, MppaunoHanbHbIX, NoKasaTe/bHbIX 1
TPUTOHOMETPUYECKUX YPABHEHUI U CUCTEM.
icnonb3oBaHMe CBOMCTB U rpainkoB (hYHKUWIA NS pelleHns
ypaBHeHWIA. NOBTOPEHNE OCHOBHbIX NPUEMOB PELLEHUS CUCTEM.
PelleHne ypaBHEHUIA C MPUMEHEHMEM BCEX MPUEMOB
(pa3noXeHns Ha MHOXWUTeNN, BBEAEHNSA HOBbIX HEU3BECTHbIX,
NOACTaHOBKM, rpaynvyeckoro meTtoga).
PelleHMe CUCTEM YPaBHEHWI C MPUMEHEHMEM Pa3/INYHbIX
Cnoco6os.
O3HaKoM/IeHMe ¢ 06w MMI BONPOCaMU peLleHns HEPaBEHCTB U
MCNO/Ib30BaHNe CBOMCTB M rpa)MKoB PYHKLUNIA Npu peleHnmn
HepaBeHCTB.
PelleHne HepaBeHCTB U CUCTEM HEPABEHCTB C NMPUMEHEHUEM
pasnNYHbIX Croco6oB.
MprYMeHeHMe MaTeMaTUUYECKNX MeTOA0B A8 peLleHuns
cofepXXaTenbHbIX 3afa4y M3 pas/inyHbIX 06nacTein HayKu K
NpakTUKn. VIHTepnpeTMpoBaHue pe3ysibTaToB C YY4ETOM
peasibHbIX OrpaHUYeHnin

3JIEMEHTblI KOMBUHATOPUKWN, TEOPUW BEPOATHOCTEWN U

OCHOBHbIE NMOHATUSA
KOMOUHATOPUKHN

SNIeMeHTbI Teopuun
BEPOSATHOCTEMN

CTATUCTUMKIN
M3yuyeHune npaBmna KOMOUHATOPUKK U NPUMEHEHME MPK
peleHnn KOMOUHATOPHbIX 3a4au.
PelleHne KOMOMHATOPHbIX 3a4a4 MeToA0M Mepebopa 1 no
npaBuNy YMHOXEHMS.
O3HaKOM/IEHNE C MOHATUAMMN KOMONUHATOPUKWU: pa3MeLLLeHUAMN,
coYeTaHUsAMK, NnepecTaHOBKaMu 1 popmynamm ans mx
BbIUNCIEHUS.
OO6bsiICHEHUE N NPUMEHEHNE POpPMY N ANS BbIYUCNEHUS
pasMeLLeHNi1, NepecTaHOBOK 1 COYETaHWA NpK peleHnn 3adad.
O3HakKoM/ieHVe ¢ GBUHOMOM HbHOTOHA U TPEeYroNibHUKOM
Mackans.
PelleHne NpakTUYeCcKMxX 3aay ¢ MCNofib30BaHNUEM MOHATUIA U
NpaBuI1 KOMOUHATOPUKK
3yuyeHne Knaccmyeckoro onpegeneHns BepOSATHOCTU, CBOMCTB
BEPOSITHOCTU, TEOPEMbI O CYMME BEPOSATHOCTEN.
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lNpepcTaBneHue
AaHHbIX (Tabnuybl,
Anarpammbl, rpagukn)

[MpAMble N NNOCKOCTH
B MPOCTPaHCTBE

MHOrorpaHHuKN

PaccmoTpeHve NPUMEPOB BbIYUCIEHNA BEPOATHOCTEN. PelieHune
3alay Ha BblYMCNEHNE BEPOSATHOCTEN COOLITUI
O3HaKOMNeHMe C NPeACcTaBeHNEM YNCNOBbLIX AaHHbIX N UX
XapaKTepucTuKamu.
PelleHMe NpakTUYeCKMX 3ag4a4 Ha 06paboTKy YMCNOBbLIX AaHHbIX,
BbIYMC/IEHNE UX XapaKTEPUCTUK

FTEOMETPUA
dopMynnpoBKa 1 NprBefeHMe AOKa3aTeNbCTB NPU3HAKOB
B3aMMHOI0 PacnonioXXeHUs NPSMbIX U MI0CKOCTEMN.
Pacrno3HaBaHMe Ha yepTexax U MOAensxX pasfINyHbIX Ciyyaes
B3aVIMHOI0 PacnosioXKeHns NPAMbIX 1 NIOCKOCTEN,
apryMeHTUpOBaHMe CBOUX CY>KAEHWA,
dopmynnpoBaHne onpeaeneHnii, NPU3HaKoB 1 CBOMNCTB
napannenbHbIX Y NeprneHANKYNApHbIX NI0CKOCTEN, ABYTPaHHbIX
W NINHENHbIX YrNOoB.
BbINo/IHEHWE NOCTPOEHUA YII0B MEXAY MPAMbIMU, MPAMONA U
MIOCKOCTbIO, MEXAY MIOCKOCTAMYU MO OMUCaHWUIO U
pacrno3HaBaHne UX Ha MOAensx.
MpuMeHeHMe NPU3HAKOB U CBOMCTB PacronoXeHns NpsMbIX U
MIOCKOCTEN NPW peLleHnn 3agau.
N306paXkeHne Ha pUCYHKax U KOHCTPYMpPOBaHME Ha MOAEeNsix
nepneHANKYAPOB Y HAKNOHHbIX K NMJI0OCKOCTK, NPAMBbIX,
napansiefibHbIX NJI0CKOCTEN, YrI0B MeXay NpsamMoit 1
MNOCKOCTbIO 1 060CHOBaHME MOCTPOEHUS.
PewweHne 3aa4 Ha BbIYMCNEHNE TEOMETPUYECKNX BENIUUMH.
OnucbiBaHMe pacCTOAHUA OT TOUYKM A0 MIOCKOCTK, OT NPSAMOIA A0
MIOCKOCTN, MeXAY MJOCKOCTAMU, MEXAY CKpeLLnBatoLLMMncs
NPAMbIMU, MeXAY NPOU3BONbHLIMU (UrypaMmy B NPOCTPaHCTBE.
dopmynunpoBaHmne 1 AoKa3blBaHNE OCHOBHbIX TEOPEM O
paccTosiHUAX (TeopeM CyLLeCTBOBaHMUA, CBOMCTBA).
N306paxkeHne Ha YepTexax u MOAeNaX pacCTOsSHUA 1
060CHOBaHMe CBOUX CyXAaeHM. OnpefeneHne U BblYUCIEHNE
paccTOsHWIA B MpocTpaHCcTBe. NpuMeHeHne hOpMyn 1 Teopem
naaHnuMeTpun ans
peLLeHns 3aaau.
O3HaKoM/eHMe C MOHATMEM Mapas/ie/ibHOro NPOeKTUPOBaHUA U
ero ceovicteamun. dopmynnpoBaHune TeOpeMbl 0 NOLWAAN
OpPTOrOHasbHOM NPOEKLUUN MHOTOYrONbHMKA.
MprvMeHeHne Teopun Ans 060CHOBaHMSA NOCTPOEHUIA W
BbIYNCNEHNIA.
ApPrymeHTMpOBaHWe CBOUX CYXXAEHUN 0 B3aMMHOM
pacnosioXXeHNN NPOCTPAHCTBEHHbIX (UTryp
OnucaHne 1 XapaKTepucTuKa pasnnyHbiX BUA0B
MHOTOrpaHHMKOB, MepeymncrieHne X 3N1eMeHTOB U CBOWMCTB.
N306paxeHne MHOTOrpaHHMKOB W BbINO/IHEHWE NOCTPOEHNS Ha
N306paKEeHMAX N MOAENAX MHOTOrpaHHUKOB.
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Tena v NOBEPXHOCTY
BpaLlleHus
y

3mepeHnsa B
reomeTpun

y

KoopauHaTtbl 1
BEKTOPbI

BbluncneHne nMHERHbIX 31eMEHTOB U YI/10B B
MPOCTPAHCTBEHHbIX KOH(UIypaumsax, apryMeHTMpoBaHme CBOUX
CYXAEHWA.

XapaKTepucTunka n n3obpaxxeHne cevyeHus, pa3BepTKu
MHOrOrpaHHMKOB, BblYMC/EHME MoWajeli NOBEPXHOCTEN.
MocTpoeHne NPOCTENLINX CeYeHNA Ky6a, NpusMbl, Nupamuasi.
MprvMeHeHMe PaKTOB 1 CBEAEHUI U3 NAaHUMETPUMN.
O3HaKOM/eHMe C BUAaMN CUMMETPUIA B NPOCTPAHCTBE,
(hopmynupoBaHue onpeaeneHnii n CBOMCTB. XapaKTepucTmka
CUMMETPUMN TeN BpaLLeHNS U MHOTOrpaHHNKOB.

MprYMeHeHMe CBOWCTB CUMMETPUM NPU PELLEHMM 3adad.
cnonb3oBaHne NPUOBPETEHHbIX 3HAHWIA ANS UCCef0BaHUS U
MO/LENMPOBaHUSA HECNOXHbIX 3a4ay.

N306paXkeHne OCHOBHbIX MHOTOrPaHHUKOB W BbIMOJTHEHWE
PUCYHKOB MO YC/NOBMAM 3afau

O3HaKOMeHMe C BUAammn Ten BpawleHus, GopMynnpoBaHmne mnx
onpeneneHnii n CBOMCTB.

dopMynnMpoBaHNe TEOPEM O CEYEHMM Lapa MI0CKOCTbIO U
NIOCKOCTK, KacaTeNbHON K cepe.

XapaKTepucTuka 1 n3obpaxeHune Ten BpaLleHUsi, X pasBepTKu,
ceyeHus.

PelleHne 3aa4 Ha NOCTPOEHME CEUYEHWIA, BbIYMCNEHNE A/IVH,
paccTosAHWIA, YrnoB, nnowagen. MposegeHne foKasaTelbHbIX
pacCy>XAeHUn npu peleHnn 3agad.

MprYMeHeHWe CBOMCTB CUMMETPUMN MPKU PeLLleHnn 3a4ay Ha Tena
BpalleHns, KOMOMHaLMIO Ten.

306paXkeHne OCHOBHbIX KPYT/bIX Te U BbINOMHEHNE PUCYHKA
Mo YC/OBUIO 3afaun

O3HaKOMNEeHMe C NOHATUAMW Naowaan n ob6bema, akcmomamm u
CBOWCTBaMMU.

PelleHne 3a4ay Ha BblYMCNEHME NiowWagen NAoCKUX guryp ¢
MPMMEHEHNEM COOTBETCTBYOLWMX opMyn 1 haKTOB U3
NAaHUMETPUN.

N3yyeHne TeopeM 0 BbIYMCNEHUN 06BHEMOB MPOCTPAHCTBEHHbIX
Ten, peweHne 3aaay Ha NpuMeHeHne hOpMy BbIYMCIEHNS
00bEMOB.

N3yyeHune hopmyn gns BblYMCNEHUS NAOLLafeid MOBEPXHOCTEN
MHOrOrpaHHNKOB 1 TeN BpaLeHus.

O3HaKOM/EeHME C METOLOM BbIYMUCNEHUS NAOLAAN NOBEPXHOCTU
coepbl.

PewweHne 3a4ay Ha BblYMC/EHME NIOLLaAe NOBEPXHOCTM
NMPOCTPAHCTBEHHbIX TeS

O3HaKOM/eHMe C NOHATUEM BekTopa. V3yueHne aekapToBoO
CUCTEMbI KOOPAWHAT B MPOCTPaHCTBE, MOCTPOEHME MO 3aaHHbIM
KOOpAUHaATaM TOYeK W MIOCKOCTEN, HaX0XAeHMe KOopanuHaT
TouYeK. HaxoxaeHne ypaBHEHNIA OKPYXXHOCTH, cdepbl,
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MNOCKOCTU. BbluncneHne paccTosHUIA MeXAY TOUKamMu.
3yyeHne CBOICTB BEKTOPHbIX BENYNH, NPaBUA pPa3ioXKeHNs
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBu HAXOXAEHMS
KOOpAMHAT BEKTOpa B NPOCTPaHCTBE, NPaBun AeACTBUIA C
BEKTOpamu, 3afiaHHbIMW KOOpPAUHaTaMMW.

MpyMeHeHWe Teopumn NPU peLleHnm 3agad Ha LeCTBUA C
BEKTOpaMMU.

M3yyeHune ckansapHOro npovsBefeHnss BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSMOI U NNOCKOCTU. MpUMeHeHWe Teopumn npwu
peLleHnn 3a4a4 Ha LeCTBMA C BEKTOPaMu, KOOPANHATHbIN
MeTof, NPUMEHeHNe BEKTOPOB A1 BbIYMUC/IEHNUA BEIMYUH YI/I0B
N pacCcTOAHUN.

O3HaKOM/NeHMe C foKa3aTeNbCTBaMN TEOPEM CTEpPeoMeTpuun 0
B3aMMHOM PacnonOXeHUN NPSAMbIX U NIOCKOCTEN C
MCNOMb30BaHWEM BEKTOPOB

8. YHEBHO-METOANYECKOE N MATEPUAJTbHO-TEXHWNYECKOE
OBECIMEYEHWE NMPOrPAMMbI YUEBEHOW ANCUUNMNNHBI

«MaTtemMatTunka »

OcBOeHMe nporpaMmbl y4ebHON AuMcuMnAnMHbI «MaTtemaTuka » npegnonaraet Haanyune B
npogeccMoHanbHOM 06pa3oBaTeNlbHOW OpraHM3aunun, peannayrollein o06pa3oBaTENbHYIO
nporpamMmmy cpefHero ob6ulero o6pasoaHua B npegenax ocsoeHms OIMOM CMO Ha 6a3e
OCHOBHOr0 06Llero o6pasoBaHns, yuebHOro KabuHeTta, B KOTOPOM MMEETCA BO3MOXHOCTb
obecrneunTb obyvarowmmcsa cBo60AHbIN A0CTYN B IHTEPHET BO Bpemsi y4eBHOro 3aHATUS
1 Nepunoj BHEYYeOHON AeaTeNbHOCTMW.

lMomelleHne KabuHeTa yAoBneTBOpseT TpeboBaHMAM CaHUTAPHO-3NUAEMUOIOTNYECKUX
npasun u Hopmatmeoe (CaHvluH 2.4.2 Ne 178-02) wu OCHalleHO TUMOBbIM
obopyfoBaHMeM,  YyKasaHHbIM B HacToAwMX  TpeboBaHMAX, B  TOM  4uUcne
crneunann3npoBaHHOMW y4yebHOW Mebenbd U cpeacTBaMy 0OYyYeHUS, AOCTATOYHbIMU ANS
BbINOJIHEHWNS TPebOBaHUI K YPOBHIO NOArOTOBKN 06YyYatoLLnXCs.

B kKabuHeTe umeeTca MynbTUMeaniiHOe 060pya0BaHMe, MOCPEACTBOM KOTOPOro
yyaCcTHMKM  06pas3oBaTe/lbHOrO0  npouecca MOryT  npocmaTpuBaTb  BU3YaslbHYHO
MH(OpMaUnKlo No MaTemaTuke, CcO3f4aBaTb Mpe3eHTauuun, BugeomaTepuasnbl, WHble
AOKYMEHTbI.

B cocTaB y4ebHO-MeTOANYECKOrO U MaTepuasibHO-TEXHMYECKOro obecrnevyeHns nporpam-
Mbl Y4e6HOI AncumMnanHbl «MaTemaTnKka » BXOAST:

* MHOTO()YHKLMOHANbHbIA KOMMEKC NpenojaBaTens;

* HarnsigHble Nocobmsa (KOMNAeKTbl y4ebHbIX Tabnuy, nnakaTos, NOPTPETOB BblAato-
LLMXCA YYEHbIX-MaTEMATUKOB 1 Ap.);

* NH(HOPMALMOHHO-KOMMYHUKATMUBHbIE CPEACTBa;

* 3KpaHHO-3BYKOBbIE NOCO6US;
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* KOMMJIEKT TEXHMYECKON JOKYMeHTauumn, B TOM YMCe nacnopra Ha cpefcTBa 06y4veHus,
WHCTPYKLMK MO UX UCMNOSIb30BaHUIO N TeXHMKe 6e30NacHOCTU;

* 6U6IMOTEYHbINA (DOHA,.

B 61M61nM0TeYHbIN POHA BXOAAT YH4EOHUKK, yuebHO-MeTogMYecKme KomnnekTbl (Y MK),
obecneymBaroLme OCBOEHME YYeOHOW AMCUMNAMHBI «MaTemaTuKa», pPeKOMeHLOBaHHbIe
WM - JONyuUleHHble A1  UCMONb30BaHMA B NPO(eCCUOHANbHBIX  06pa3oBaTe/lbHbIX
opraHusauusax, peanusylowmx o06pa3oBaTeNbHYO Nporpammy  cpefHero  o6Liero
obpaszoBaHMs B npeaenax ocsoeHnss OlNOIM CIMNO Ha 6a3e OCHOBHOro o06LLero
06pa3oBaHus.

BUGNMOTEYUHbIN (hOHA AOMNONHEH 3HUMKNOMEAUAMM, CNPaBOUYHMKAMM, HAYyUHOM, Hay4HO-
NONyNApPHON M APYron nuTepaTypoin No MaTemaTuKe.

B npouecce 0CBOEHMS MpoOrpamMmbl Y4Y4eOHON AUCUMNANHBLI «MaTemaTuka» CTY[EeHTbI
NMEKT BO3MOXXHOCTb [AOCTyMa K 3M1eKTPOHHbIM Y4YeOHbIM MaTepuanaM Mo mMaTeMaTuke,
nmewwnumca  BcBobogHOM  gocTyne B CeTM  VIHTepHeT (3NEKTPOHHbIM  KHMraM,
npakTUKymam, Tectam,matepunanam Er3 un ap.).

PEKOMEHAYEMAA INTEPATYPA
Ana cTygeHToB

( 1) bawmakoB M. M. MatemaTunka: y4eOHUK ANSA CTYy[. YUpexaeHui cped. npod.
ob6pasoBaHua. —M., 2019
BawmakoB M. . MatemaTtuka. 3afavyHuK: yueb. nocobue ans cTyd. yUpexaeHnin cpeq,
npod). o6paszoBaHns. — M., 2019.
(2) Konmoropos A.H. n gp. Anrebpa v Hayana matematmyeckoro aHanmsa 10-11 kn. -
M.: MpoceeweHne , 2019r..
( 3)Anumos L. A. n gp. MatemaTuka: anrebpa n Hayana MaTtemaTM4eCcKOro aHanusa,
reomeTpus.
Anrebpa 1 Hayana MaTeMaTn4eckoro aHanmsa (6a3oBblil 1 yrny6neHHbI YpoBHK). 10— 11
Knaccbl. — M., 2019.
(4) AtaHacsaH J1. C., byty3os B. ®., Kagomues C. b. n gp. Matemartunka: anreépa u
HayanamaTemaTMyeckoro aHanmsa.

(5)A.I'. Mopakosuy [] eHuutesa J1.I'. KopewkoBa T.A. 1 ap.. Anrebpa n Hayana
mMaTeMaTuyeckoro aHanmnsa 10-11 k1. B2 4. : Y 1 Y4eOGHUK And yy-cs
06LLeo06pa3oBaTe/ibHbIX yupexaeHnii (6a30Bblil ypoBeHb) 4.2 3agadyHukK - M, 2019r.
lyces B. A., 'puropeeB C. I'., MBonrnHa C. B. MaTemaTuka ans npodeccuia u
cneymnanbHOCTeN CoLManbHO-3KOHOMUYECKOT0o NPonnsa: y4ebHUK Ans CTyA. YUpexaeHni
cpeq. npod. obpasoBaHud. — M., 2019

[Ana npenogasaTenen

depnepanbHblil 3aKoH 0T 29.12.2012 Ne 273-P3 «O6 06pa3oBaHUmM B POCCUINCKONA
defepaymn».
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Mprkas MuHucTepcTBa o6pasoBaHns 1 Haykn P® oT 17.05.2012 Ne 413 «O6
YyTBEPXAEeHUN (PefepasibHOro rocyfapcTBEHHOro 06pa3oBaTelbHOro0 cTaHjapTa CpegHero
(nonHoro) obuiero o6pasoBaHUA».

Mprkas MuHucTepcTBa 06pasoBaHna N Haykn P® o1 29.12.2014 Ne 1645 «O BHeCeHUU
n3MeHeHU B Mprkas MunHUCTepcTBa 06pasoBaHmMs 1 Haykn Poccuinckonn degepayum ot
17.05.2012 Ne 413 «“O6 yTBEPXAEHUMN (hefepanbHOro rocyapCTBEHHOIO
obpa3oBaTe/lbHOro cTaHgapTa cpefHero (MonHoro) obuwero obpasoBaHUA”».

MucbMo [lenapTaMmeHTa rocyapCcTBeHHON NMONUTUKKN B chepe NOATOTOBKM paboumnx
Kagpos un AMNO MuHuctepcTea o6pazoBaHus 1 Haykn P® ot 17.03.2015 Ne 06-259
«PekomeHpaumMmn no opraHu3aumu nonyvyeHns cpefHero ob6uiero obpasosaHuns B npegenax
0CBOEHMA 06pa3oBaTe/ibHbIX NpPOrpaMmM cpegHero npog)eccnoHanbHOro ob6pasoBaHna Ha
6a3e OCHOBHOr0 06LWEero 06pa3oBaHUs C y4eToM TpeboBaHMil heaepanbHbIX
rocyAapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB U MOJy4YaemMoi npodeccmum unm
cneynanbHOCTU CpefHero npoeccMoHanbHOro 06pa3oBaHmns».

BawmakoB M. . MaTemaTtuka: KH. g npenojasartens: Metog, nocobue. — M., 2013
Bawmakos M. W., LibiraHos L. 1. MeTogunyeckoe nocobue ans noarotoBkun K EN3. —
M., 2011.

NHTepHeT-pecypchbl
www. fcior. edu. ru (MHopmMaLNOHHbIE, TPEHNUPOBOYHbIE Y KOHTPO/IbHbIE MaTepuanbl).

,D.OKyMeHT noanucaH 3neKkTPOHHOW NOANUCHI0

Bnapeneu: WWynbra Bnagummp AHatonbesny

[oMmKHOCTB: AMpeKTop

Opranusauua: FOCYJAPCTBEHHOE BIOPXETHOE NPO®PECCUOHANIBHOE
OBPA3OBATE/bHOE YYPEXIEHVE KPACHOAAPCKOIO KPAS "AMLUEPOHCKNI
TEXHUKYM ABTOMOBWITbHOIO TPAHCMNOPTA U1 CEPBUCA"

VHH: 232500656409

CepuitHbin Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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