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PACCMOTPEHO:
y4e0HO-MeTOINYeCKHM O0beIMHEHHEM
€CTeCTBEHHOHAYYHOTO  IMKJa
«27 » mas 2022 r. nporokon Ne 8
PykoBoauTelib A E.H. ®utpemoBa

Paccmotpena Ry s
Ha 3aceJIaHWH T1eJJarOrHYecKoro coBera
ITporokon Ne 11 ot « 03» wmions 2022 r.

PaGouas mporpamm a obmeo6pasosatensHoii yaebHo# aucuuniuas OY . 01
«MatemaTHKa» JUIs peasu3alii OCHOBHOM npodecuonansHolt nporpammel CTIO nHa
faze OCHOBHOTO 00IIEro 0Opa30BaHUS C OHOBPEMEHHBIM MOTY4YEHHEM CPEHEro
o0Lero obpazoBaHusi.

PaGouass nporpamma obmeobpasosatenbHoil ydeOHo#H mucummnHeiOY dn.01
«Maremaruka»  pa3paboTaHa B COOTBETCTBMM C NpPHMEPHON Mporpammol y4eOHO#
AMCHMIIHHBL «MaTteMaTnka »  aBTop: bammakos M.U., akagemuk PAO, noktop ¢usuko- -
MaTeMaTHYeCKHX Meaaroruyeckux Hayk, npogdeccop (omobpena ®I'AY «DenepaibHbiid
WHCTHTYT pa3BHTHA obpasosanus», 2015 r.) W opueHTMpoBaHa Ha  (eaepanbHbii
rocyaapcTBeHHbli obpaszosarenbHbiii crannapt (PI'OC ) cpeanero npodeccHOHaNLHOTO
obpazosanus 1o mnpodeccun  031601.01 Aredt peknamHbli ( yTB. NpHKa3zoM
MunucrepctBa obpasosanus ¥ Hayku P@® Ne 730 ot 02.08.2013 r.3aperncTpHpOBaHHOH
MunuctepctoM  IOctuuuun P@® Ne 29518 or 20.08. 2013r.), ykpenHeHHas rpymnmna
npodeccuit  42.00.00 CpeznctBa MaccoBoi HMHGMOpMaLMH M HWHPOPMALHOHHO-
oubnunoreyHoe aeno.

OpraHu3anus-pa3paboTduK : rocyAapcTBeHHOE 610KeTHOE MPOdecCHOHAbHOE
obpazoBaTenbHoe yupexaenne KpacHoaapekoro kpas « ANIEPOHCKHE TeXHHKYM
aBromobunsHOro TpaHcnopra u cepsuca» ( 'BIIOY KK ATATC)
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1. MOACHUTEJIbHAA SATTNCKA

Pabouass nporpamma o06uieo6pa3oBaTelbHON YyuyebHOMW AucuunanHa «MaTtematmka »
SBNISETCA YaCTbl0 OCHOBHOW Npo(CCUOHaNbHOMW nporpamMmmbl B cooTBeTcTBMM ¢ PTOC
CMO no npotheccun 42.01.01 AreHT peknaMHbIi

Pabouyass nporpamma pas3pabotaHa Ha ocHoBe Tpeb6oBaHui P®PrOC cpenHero obuiero
obpas3oBaHua, NpeabABNsAEMbIX K CTPYKTYpe, COAEPXaHUK W pe3ynbTataM OCBOEHUS
yyebHOM aucuMnamMHbl «MaTeMaTuka», B COOTBETCTBMM C PekomeHgauuamu no
opraHusayMm nonyyvyeHus cpegHero obuiero obpasoBaHWs B npefeniax OCBOEHUS
obpasoBaTe/ibHbIX Mporpamm cpefHero npogeccroHanbHOro o6pasoBaHnss Ha 6ase
OCHOBHOro o6uwero o6pasoBaHns ¢ y4eToM TpeboBaHUN edepanbHbIX FOCYAapCTBEHHbIX
obpasoBaTte/ibHbIX CTaHAAPTOB W MOJly4yaeMoun npodeccum cpegHero npogecCUoHanbHOro
obpasoBaHua (nMucbMo [enapTaMeHTa rocyfapCTBEHHOW MOMUTUKN B chepe MOoAroTOBKM
pabounx kKagpos u AMNO MuHo6pHayku Poccum ot 17.03.2015 Ne 06-259), npumepHOi
nporpaMmoi ydebHOM gmcumnnanHbl «MaTtemaTuka » aBTop: bawmMakos M.W., akageMuk
PAO, AoKTOp (hM3MKO-MaTeMaTUUYECKUX Mefarormyeckux Hayk, npodeccop (ogobpeHa
Y "TAY «DeaepanbHblil MIHCTUTYT pa3BuTuUA obpasoBaHusa», 2015 r.) .

CofepxxaHue nporpaMmmbl «MaTemaTnKa» Hanpas/fieHO Ha AOCTMXKEHME CNefyoLimx
Lienen:

e 0becreyeHne chopmmpoBaHHOE™ npeAcTaBeEHUA O COUNANbHbIX, KYNbTYPHbIX U
NCTOPUYECKMX (aKTOpaxX CTaHOB/IEHUSA MaTEMATUKW;

» obecneyeHne chopMnpoBaHHOE™ NOrMYecKoro, airOPUTMMUYECKOrO 1 MaTeMaTU4ecKoro
MblLLIEHNS;

o obecnevyeHne chopmMupoBaHHOE™ yMeHWUA NPUMEHSTb MONYYEHHbIE 3HAHUS MpK
PeLleHNN pasINYHbIX 3ajay;

e obecneyeHne chopmmpoBaHHOE™ npefAcCTaBNeHMA O MaTeMaTUKe KakK 4acTu
00LLeYenoBeYeCcKOn KynbTypbl, YHUBEPCASIbHOM fA3blKe HayKW, NO3BONSIOLEM OMNUCLIBATH
J3 n3yyatb peanbHble NPOLECCHI U ABMEHWA.

j Mporpammy BKJIHOUYEHO COAepXKaHue, HanpasBieHHOe Ha (DOPMUPOBAHME Y CTYLEHTOB
KOMMETEeHUMIA, Heo6XOoAUMBbIX ANS KayecTBeHHOro ocsoeHusa ONMOM CMO Ha 6ase
OCHOBHOro o06uero o6pasoBaHMA C MONYyYeHUEM cpefHero obuwero o6pasoBaHuUs;
nporpamMmmbl NOArOTOBKM KBaIMPULMUPOBAHHBIX paboyumx
2. OBWAA XAPAKTEPUCTUKA YUEBEHOW ANCLUMNNNIVHBI
« MATEMATUNKA »

MaTemaTuKa siBnseTca yHAaMeHTanbHON 06Leobpa3oBaTe/ibHOM ANCLUUNUHON CO
CNOXMBLUIMMCA YCTONYMBLIM COAEpPXaHMEM U o6WMMKU TpeboBaHMAMU K MOATOTOBKe
obyyvawlmnxcs, peannsylowmnx obpasoBaTeNibHYK NporpamMMmy  cpefHero  oobuero
obpasoBaHMa B npegenax ocsoeHnss ONOIM CMNO Ha 6a3e OCHOBHOrO 06WErO
ob6pa3oBaHus.

O6wumne uUenn M3yyeHUs MaTemMaTUKU  TPagULMOHHO  peanin3yroTca B YeTblpex
HanpasneHnAX:



1) o6uiee npeacTaBneHne 06 nAaesax U MeTogax MaTeMaTuKK;

2) UHTeNNeKTyanbHOe pa3BUTUE;

3) oBnageHne HeobXo4MMbIMU KOHKPETHBLIMWU 3HAHUSIMU U YMEHUAMN;

4) BocnuTaTenbHOe BO3feNCTBMeE.

M3yyeHne maTemaTuKKM KakK NponibHON 061Le06pa3oBaTelbHON Y4eOHOW ANCLMUM/INHBI,
yUnTbIBaKO LN cneympunky 0CBaMBaeMblIX CTyfeHTamu npogeccuii cno
obecrneymBaeTcs:

* BbIOOPOM pa3/IMYHbIX NOAXOA0B K BBEAEHNO OCHOBHbIX MOHATUIA;

e (hOpMUPOBAHMEM CUCTEMbl Y4ebHbIX 3afaHuii, obecneymBarOWnX 3IPHEKTUBHOE
OCYLLeCTB/IEHNE BblIOPaHHbIX LiefieBbIX YCTaHOBOK;

e oboraujeHMem CrekTpa CTUeid Yy4yebHON AeATENbHOCTM 3a CYeT COrnacoBaHus C
BeAyLLMMMN 0eATEIbHOCTHLIMW XapaKTepUCTUKaMmn BbIGpaHHON npodeccum.

MpogmnbHasa cocTaBnsoLWas oTpaxaeTca B Tpe6oBaHMAX K NOATOTOBKe 00yyaroLMxcs

B 4acTu:

* 06LLEN CUCTEMbI 3HAHWIA: COAepXKaTefibHble NPUMepPbl UCMOMb30BaHMSA MaTEMAaTUUYECKUX
ANell 1 MeToAOB B NPOYECCMOHANLHON AeATeNbHOCTH;

* YMEHWIA: pas3inume B ypoBHe TpebOoBaHWI K CNOXKHOCTM NPUMEHSAEMbIX anropuTMOB;

* NPAKTUYECKOro MCNOoMb30BaHMA MPUOBGPETEHHbLIX 3HAHWUIA Y YMEHUIA: UHANBUAYASIBHOTO
y4yebHOro  onbiTa B MOCTPOEHUW  MATEMATUYECKUX  MOAeNei,  BbIMOAHEHUN
nccnefoBaTe/lbCKMX NPOEKTOB.

Takum 06pa3oM, peann3aumns cogepXXaHus y4ebHoW ANCUUNANHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJb NPOLECCYaibHbIX XapaKTePUCTMK Y4e6HOIN paboThbl, 3aBUCALWMX OT
npound  NpogecCMOHaNbLHOro 06pa3oBaHWMs, MONYYEHUs  OMblTa  MCMNOJb30BaHUA
mMaTeMaTUKM B COAepXaTeNlbHbIX W NPOMECcCMOHaNbHO 3HAYMMbIX CUTyaumax Mo
CpaBHEHUIO C POPManbHO-YPOBHEBLIMUN Pe3y/bTaTUBHbIMK XapaKTepucTuKamm 06yUeHus.
CofepxaHue y4yebHOW AUCUMNINHBLI pa3paboTaHO B COOTBETCTBMM C OCHOBHbLIMMW
cofiep>aTeNlbHbIMU NMHUAMU 00YYEHUS MaTeMaTUKe:

A .anrebpanyeckas IMHUSA, BKIOYatoLLaa cMcTemMaTm3aLmio CBeAEeHUIA 0 Yncnax; nsyveHue
..0BbIX 1 0606LleHNe paHee M3YyUYeHHbIX Onepaunin (Bo3eefeHNe B CTEMNEHb,

N3B/IeYEHNE KOPHSA, NorapumMmnpoBaHme, CUHYC, KOCUHYC, TAHTEHC, KOTAHTEeHC U
obpaTHble K HWUM); W3YyYeHMEe HOBbIX BWAOB UMCNOBbIX BbIpAXEHUA W  (OpMyS;
COBEPLUEHCTBOBaHME MPaKTUUYECKNX HABbIKOB U BbIYUC/IUTENbHON KYNbTYpbl, pacluMpeHmne
1 COBEPLUEHCTBOBaHWE anrebpanyeckoro annapara, CoOPMUPOBAHHOTO B OCHOBHOV
LLKO/E, N ero NPMMeHeHNe K pelleHnto MaTeMaTMyecKnxX U NpuknagHbIxX 3agad;

* TeopeTUKO-(YHKUMOHANbHASA NTMHUA, BKKOYatOLas CMCTEMAaTU3ALMI0 1 pacLuMpeHne
CBELEHNIN O PYHKLMAX, COBEPLLUEHCTBOBaHMNE rpauUecKnx yMeHUin; 3HaKOMCTBO C
OCHOBHbIMW MAesMU N METOAaMN MaTeMaTMYecKoro aHannsa B 06beMe, NO3BONAIOLLEM
nccnepoBaTh 3/leMeHTapHble (DYHKUMM M pellaTb NPOCTeliLne reoOMeTpuyecKue,
(hm3nyeckme n gpyrve npuknagHble 3agaym;



* /MHUA YypaBHEHWA W HepaBeHCTB, OCHOBaHHAaf Ha MOCTPOEHUM W UCCNef0BaHUN
MaTeMaTU4yecKMX Mofenield, nepecekarowasacs ¢ anrebpanyeckom u  TeopeTUKO-
(PYHKLUMOHA/IbHOW NIMHUAMW W BKAKOYaloWas pasBuTUE U COBEPLUEHCTBOBaHWE TEXHUKM
anrebpanyecknx npeobpasoBaHWn ANA pelleHns YpaBHEHWI, HEpPaBEHCTB W CUCTEM;
(hbopmMMpoBaHME CMOCOGHOCTM CTPOUTbL W WCCefoBaTb NPOCTeMne MartemaTuyeckume
MOZENN TMpU peleHnn NpUKNagHbIX 3afjady, 3afad W3 CMEeXHbIX W CcheuunanbHbIX
ANCLUNINH;

* reomeTpuyeckas  JUHUSA, BK/IHOYaroLas HarnagHble npeacTaBneHuns 0
MPOCTPAHCTBEHHbIX (Urypax W W3yyeHWe WX CBOWCTB, (OPMUPOBaHME W pasBUTUE
MPOCTPaHCTBEHHOrO0 BOOGPaXeHUsA, pa3BUTME CMOCO60B TEOMETPUYECKUX WU3MEPEHUIA,
KOOPAMHATHOIO M BEKTOPHOIO0 MeTOAOB A/ pelleHns mMaTtemMaTuyecKuxX U NpUuKnagHbix
3ajau;

e cTOXacTuyeckad /NIMHWA, OCHOBaHHas Ha pPa3BUTUM KOMOWHATOPHBLIX YMEHWMN,
npefcTaBneHMn O BePOATHOCTHO-CTAaTUCTMYECKMX 3aKOHOMEPHOCTSAX OKPY>XXaroLero
mupa.

N TeMaTUYeCKOM [MjaHe Mnporpammbl y4yebHbIA MaTepuan npeacTaBneH B (opme
YyepefyHoLLeroca pasBepTbiBaHNUA OCHOBHbIX COfepXKaTe/lbHbIX IMHNIA (anrebpanyeckon,
TEOPeTUKO-(YHKLNOHANbHON, YpaBHEHUI N HEPABEHCTB, FEOMETPUYECKOIA,
CTOXACTMYECKOI1), 4TO MO3BONAET FMOKO MCMO/b30BaTh MX PACMONOXEHME U B3aMOCBA3b,
CoCTaBNATb paboumnii KafeH4apHbI NnaH, No-pasHoMy Yepeays yyebHble TeMbl (FNaBbl
yyebHMKA), YyuuTbiBas nNpodpuab npodeccrmoHanbHOro  obpasoBaHus,  cneuupuky
ocBavBaemoi npoeccun CIO, rnybuHy wn3ydeHUs Martepuana, YpPOBEHb MOATOTOBKM
CTYZEHTOB NO NpeameTy.

TpeboBaHMA K pesynbTaTaM 06yUeHUs NPOSBATCA B YPOBHe HaBblKOB MO peLLeHNto 3afad
M OMbITE CAaMOCTOATE/IbHON paboTsl.

N3yueHve obweobpa3oBaTe/ibHOW Y4ebHON AucUMnanHbl «MaTemaTmMka» 3aBepLuaeTcs
nofiBefieHMeM WUTOroB B (hopMe 3K3aMeHa B pamKax MNPOMEXYTOYHOW arTecTauunu

—€TYAEHTOB B MNpoLecce OCBOEHUsi ocHoBHoM ONMOIM CIMO ¢ nony4vyeHnem CcpeaHero
obwero o6pasosaHusa (MIMKPC).

B pasgene nporpammbl «CofepXaHuve y4YebHON AUCUMMINHBI» KYPCUBOM BblfeneH
maTepuan, KOTOPbIA Mpu M3ydYeHUM MaTeMaTuKM Kak 6a30BOM, TaK M NPOUILHOM
YUYeOHON AUCUMNINHBI, KOHTPO/O HE MOANEXNT.

3. MECTO YUEBHOW ANCUNMJ/IMHbI B YYEBHOM MJIAHE
YdyebHas pucuymnianHa «MartemaTuka » SBNAeTCA Yy4yebHbIM MpefMeTOM 0653aTeNbHOM
npegMeTHon obnactu «MatemaTuka W uHGpopmaTuka» ProC cpegHero ob6uiero
o6pa3oBaHus.
YyebHaa pgucumnanHa «MartemaTtuka» WU3yyaeTca B 06weobpa3oBaTe/ibHOM LMK
yuyebHoro nnaHa OMMOI CIO Ha 6a3e OCHOBHOro 06uero obpasoBaHUs C NOJlyyYeHUeMm
cpeaHero obuiero obpasosaHus (MIMKPC).
B yuebHbix nnaHax MMKPC yyebHas aucumnanHa «MatemaTuka» BXOLUT B COCTaB



06w mx 0bueobpa3oBaTe/ibHbIX YYEOHbIX AUCLUUNANH, DOPMUPYEMBIX U3 00513aTENbHbIX
npeameTHbIX 06nactein PIrOC cpeaHero obuero o6pasoBaHums.
4. PE3Y/NIbTATbI OCBOEHWA YUEEHOW ANCUNMNVHDbI

OcBOeHMe  cofepXaHus  ydyebHOW  gucumniauHbl  «MaTemaTuka»  obecrneymBaeT
AOCTMXKEHMNE CTyeHTaMuK Cneayrowmx pesynbTaTos:
*TMYHOCTHbIX:
- C(hOPMUPOBAHHOCTb NPEACTAB/EHNI O MaTeEMaTUKe KaK YHUBEPCA/IbHOM $i3blKe
HayKW, CpefCTBe MOAeNMPOBaHMA ABNEHUIA 1 NMPOLLeccoB, NAesx N MeTogax MmaTeMaTUKK;
- NOHMMaHNe 3Ha4YMMOCTN MaTeEMATUKM ANS Hay4YHO-TEXHMYECKOro nporpecca,
ChOPMMPOBAHHOCTb OTHOLUEHUSI K MaTeMaTUKe KakK K 4acTh 06L1eYve1oBeHeCKOM
KYNbTypbl Yepe3 3HAKOMCTBO C MCTOPUen pa3BUTUS MaTeEMATUKK, 3BONKOLMENR
mMaTeMaTUYeCKUX UAe;

pasBMTME  NIOTNYECKOro MbILLEHNS, NPOCTPAHCTBEHHOIO BOOOpPaXeHus,
anropuTMUYECKON KyNbTYypbl, KOUTUYHOCTA MbILLIEHUSA Ha YPOBHE, HEO6XO0AUMOM [N
oyayuien npogeccMoHanbHOM AeaTeNbHOCTK, A8 NPOAOMKEHNS 06pa30BaHUA U
'AMo06pa3oBaHUs;
- OBflafleHMe MaTeMaTUYECKUMU 3HAHMAMU U YMEHUAMU, HEOOXOANUMbBIMW B MOBCEAHEBHOW
YKWU3HU, AN OCBOEHUS CMEXHbIX eCTECTBEHHO-HAYYHbIX ANCLUUNINH 1
AVNCUMMNH NPOMECCUOHANBHOIO UMKNA, ANA NonydeHMs o6pasoBaHus B 06/1acTsx,
He TPebyHLWMNX Yyrny6neHHONn maTemMaTUYeCKONn NOAroTOBKMY;
- TOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMiO, B TOM YMCIe CaM0O06pa3oBaHuto,
Ha NPOTSXKEHUW BCEM XXU3HW; CO3HATENIbHOE OTHOLWIEHNE K HENPEPbIBHOMY 06pa30oBaHuto
KaK yCNOBMIO YCMEeLIHON NpodeCcCnoHanbHOM 1 06LECTBEHHONM AeATENbHOCTH;
- TOTOBHOCTb U CMOCOBHOCTb K CAMOCTOSATE/IbHOWN TBOPYECKO U OTBETCTBEHHOW
NeATENbHOCTHU;
- TOTOBHOCTb K KOMNEKTMBHON paboTe, COTPYAHMYECTBY CO CBEPCTHUMKAMW B
obpasoBaTeflbHOW, 06LLECTBEHHO NOMIE3HON, YUeBHO-UCCNEeN0BaTE/NbCKON, NPOEKTHON U
-lyrmx Bmaax AesTenbHOCTH;
- OTHOLWIEHMe K NpothecCMOoHanbHOW AeATENbHOCTU KaK BO3MOXHOCTM y4acTUA B PeLLUEeHUN
NUYHBIX, 0OLECTBEHHbIX, rOCYapCTBEHHbIX, 00OLLEHALNOHAbHbIX NPO6eM;
e MeTanpeaMeTHbIX;
- YMEHMEe caMOCTOATENIbHO ONpeaensaTh Lenn AesaTeNbHOCTM M COCTaBASATb NNaHbl
NeATeNbHOCTW; CaMOCTOSTE/IbHO OCYLLECTBNATL, KOHTPO/IMPOBaTb U KOPPEKTUPOBATH
NeATeNbHOCTb; UCMO/b30BaTb BCE BO3MOXHbIE PECYPChI ANS1 AOCTUXKEHUSA
MOCTaBNEHHbIX LieNeil 1 peannsaunn NnaHoB AeATeNlbHOCTU; BbIOUPaTh YCNeLlHble
cTpaTernn B pasNNYHbIX CUTyaLusX;
- YMEeHMe NPoAYKTUBHO 06LLATLCS M B3aMMO/ENCTBOBaThL B MPOLLECCE COBMECTHOM
NeATENbHOCTU, YUMTbIBATb MNO3MLUNN APYTUX YHYAaCTHUKOB AEATENbHOCTU, 3WPEKTUBHO
paspelwaTtb KOHPANKTBI;
- BNafleHne HaBblKaMu MO3HaBaTe/lbHOW, YUebHO-MCCNea0BaTe/IbCKON U MPOEKTHOM
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NeATeNbHOCTU, HaBblKaMW pa3peLleHns npobaem; cnoCOOHOCTb U FTOTOBHOCTb K
CaMOCTOSITENIbHOMY MOUCKY METO/I0B PEeLLEeHMS NPaKTUYeCKNX 3afad, MPUMEHEHUIO
pa3/IMYHbIX METO0B MO3HAHUS;
- TOTOBHOCTb M CMOCOBHOCTb K CAMOCTOSATE/IbHON UH(OPMaLNOHHO-NO3HaBaTEeNbHOW
AeATeNbHOCTM, BKAKOYAsA YMEHNEe OPUEHTUPOBATHLCS B Pa3/IMUYHbIX MCTOUYHMKAX
NHopMaL N, KPUTUYECKN OLEHNBATL U MHTEPNPETUPOBATb MHGOPMaL Mo, Nonyvyaemyto
13 Pa3NNUHbIX UCTOYHUNKOB;
- BNlafleHne 53bIKOBbIMUY CpeCcTBamMmn: YMEHME SICHO, IOTUYHO M TOYHO M3narathb
CBOH TOYKY 3pEHUS, UCMONb30BaTb afleKBaTHbIE S3bIKOBbIE CPEACTBA;
- BlajileHne HaBblKaMW MO3HaBaTeNbHOM pediieKCUM KaK 0CO3HaHMA COBEPLLAEMbIX
AENCTBMIA N MbICANTENbHbIX MPOLECCOB, X Pe3y/bTaTOB M OCHOBAHWIA, rpaHuL
CBOEr0 3HaHWS 1 He3HaHWS, HOBbIX NO3HaBaTe/IbHbIX 3a4ay U CPeACTB ANa UX
NOCTUKEHWS,
- LLeNIeyCTPEM/IEHHOCTb B MOUCKAX U NPUHATUM PeLLeHniA, coobpasnTenbHOCTb U
UHTYWNLNS, Pa3BUTOCTb MPOCTPAHCTBEHHbIX NPeACTaBNEHNA; CNOCOOHOCTL BOCMPUHUMATb
XKPacoTy U rapMOHUIO MUPa;

npeaMeTHbIX:
- C(hOPMUPOBAHHOCTb NPeACTaBMEHNI 0 MaTEMATUKE KaK YaCTu MUPOBOM KYNbTypbl
N MecTe MaTEMATMKN B COBPEMEHHOWN LUMBUAN3ALMUMK, ClOoco6aX onnucaHUs SABNEHWUI
peanibHOro Mmpa Ha MaTeMaTUUYeCKOM A3bIKE;
- C(h)OPMMPOBAHHOCTbL NPEACTAB/EHNI 0 MaTEMaTUUYECKMUX MOHATUAX KaK BadKHEMLLNX
mMaTeMaTUyYecKux Moaensax, No3BoNSAKLUNX ONUCbIBaTh N U3yYaTb pasHble
NPOLUECChl U SBNEHNSA; NOHMMaHNe BO3MOXHOCTU aKCMOMaTUUYECKOro NocTPOeHNS
MaTeMaTUYeCKNX TeOpWUiA;
- BNafleHne MeToammn A0Ka3aTeNbCTB U aifOPUTMOB PELLEHUNSA, YMEHUE X MPUMEHSAT,
NPOBOAMTbL A0OKa3aTe/lbHble PacCyX/AeHNs B X0O/e PeLleHns 3aaau;
- BNafleHne cTaHAapTHbIMW NPUEMaMW PELLIEHUS paLMOHaNbHbIX U UPPaLUOHalbHbIX,
NnoKasaTte/lbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPABHEHWNIA N HEPABEHCTB, UX

/cTeM; UCMOMb30BaHME FOTOBbIX KOMMbKOTEPHbIX MPOrpaMm, B TOM YMCe ANs Noucka
NyTW PeLeHns U UANCTPaLNK PELEHNS YPaBHEHWUIA U HEPABEHCTB;
- cCpOPMMPOBAHHOCTb NpeAcTaBeHni A 06 OCHOBHbIX NOHATUAX MaTeMaTU4YeCKOro
aHanmsa u Ux CBOMCTBax, BNageHne yMeHNEM XapaKTepmn3oBaTb NoBeaeHne GyHKUUNA,
MCNOMb30BaHNE NMOMYYEHHbIX 3HAHWIA AN ONUCAHUS WU aHann3a peanbHbIX
3aBUCUMOCTEN;
- BNafleHNe OCHOBHbIMW MOHATUSMM O NNOCKUX M MPOCTPAHCTBEHHbIX FTEOMETPUYECKMX
(hmrypax, Mx 0CHOBHbIX CBONCTBAX;
-C(h)OPMUPOBAHHOCTb YMEHWUSI pacro3HaBaTb reoOMEeTpUYecKne (Urypbl Ha uYepTexax,
MOAENSIX U B peaslbHOM MUPE; NMPUMEHEHNE U3YYEHHbIX CBOMNCTB reOMETPUYECKUX uryp
N hopmMyn ANs peleHns reoMeTpPUYecKnX 3afday 1 3afad ¢ NPakKTUUYECKUM COZlePXKaHMEM;
- BbIOOPOM pa3nMyHbIX NOAXOA0B K BBEAEHWNIO OCHOBHbIX MOHATWIA;



- (hopMupoBaHMeM CcuUCTeMbl Yy4yebHbIX 3afaHuin, obecneymBarOWmMX 3PPHEKTUBHOE
OCYLLLECTBNEHNE BbIOPaHHbIX LieNeBbIX YCTAaHOBOK;

- oborauieHMem crekTpa CTUen Yy4yeOHON [AesATEeNbHOCTM 3a CYeT COornacoBaHuUs C
BEAYLWIMMN  [OeATENIbHOCTHbIMKU  XapakTepucTMkamu  Bbl6paHHOW  npodeccun  /
cneunanbHoCTHU.

MpotunbHasa cocTaBnatowWan oTpakaercsa B Tpe6oBaHUAX K NOATOTOBKE 06y4varoLwmxcs

B YacTu:

- 06LEeN CUCTEMbI 3HAHWIA: coflepXXaTe/ibHble NMPUMepbl UCNOMNb30BaHUA MaTeMaTUUYeCKUX
naen n MeTofoB B NPOMeccMOoHaIbHON AeATeNIbHOCTH;

- YMEHUI: pa3inymne B ypoBHe TPpebOBaHMNIN K CMIOXXHOCTU NPUMEHSAEMbIX aNirOPUTMOB;

- NPaKTMYECKOro MCMnob30BaHNS MPUOBPETEHHbIX 3HAHUIA U YMEHWUIA: UHANBUAYANbHOTO
yyebHOro onbiTa B MOCTPOEHUM  MaTeMaTUYecKMx  Mofefnen,  BbIMOHEHUN
ncecnefoBaTe/ibCKMX NPOEKTOB.

Taknum obpas3om, peannsalma cogepXxaHma yuyebHON AUCLUNINHBI OPUEHTUPYET Ha
MPUOPUTETHYIO PO/b NPOLEeCCYanbHbIX XapaKTepnucTuK yuebHon paboThl,

~"0Ny4YeHNs onbITa UCMO/b30BAHUA MaTEMATUKM B COAEepXKaTeflbHbIX U NPOJECCUOHAaNbHO
3HAYUMbIX CUTyaUMaX MO CPaBHEHUK C (OPManbHO-YPOBHEBbLIMU Pe3y/bTaTUBHLIMU
XapakKTepucTmkammn obyyeHums:

ChOPMUPOBAHHOCTb  MNpPeACcTaB/ieHUIA 0  Mpoueccax W ABNEHUAX, UMEKLLNX
BEPOATHOCTHbIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peanbHOM MuUpe,
OCHOBHbIX MOHATUSAX 3/1IEMEHTAPHON TEOPUM BEPOATHOCTEN; YMEHUIA HAXOANTb U
OLEHNBaTb BEPOATHOCTU HACTYM/IEHUSA COObITUIA B NPOCTENLLINX NPAKTUYECKMX
CUTyauUmMaxX U OCHOBHbIE XapaKTEPUCTUKM CNydalHbIX BENINYNH;

- BNajleHne HaBblKamMn MCMNO/b30BaHWNS TOTOBbIX KOMMbIOTEPHBLIX NPOrpamMmm npwu
peLleHnn 3agau.

5. COJAEPXXAHWE YUYEBHOW ANCLNMJIVHBI
BBegeHune
MaTemMaTMKka B HayKe, TeXHWUKe, 3KOHOMMUKE, WHMOOPMALUOHHbLIX TEXHOMOIMAX W
NPaKTUYEeCKON [eATeNnbHOCTU. Llenn n 3agaum M3yvyeHUss MaTeMaTUKU MNpu OCBOEHUK
npoeccuin CrMO u cneymansHocTen CI10O.

AJNCEBPA

Pa3BuTne MNOHATMA O uucne Llenble M pauunoHanbHble 4yucna. [encTtBuTenbHble 4vucna.
MpubNMKEHHbIE BbIYNCNEHNUS.

KomnneKkcHble yucna.

OCHOBblI TPUTOHOMETPUWN

OCHOBHbI€ MOHATKUA

PagnaHHas Mepa yrna. BpawaTtenbHoe asuxeHune. CUHYC, KOCUHYC, TAHTEHC U KOTaHTeHC
yncna. OCHOBHblE TPUTOHOMETPUYECKNE TOXKAECTBA

dopmynbl  npuBefdeHUA.  Popmynbl  CNOXeHMA.  Popmynbl  yaBOeHUS  DopMYIibl
NOJIOBUHHOIO Yyrna.



Mpeobpa3oBaHns NPOCTENLINX TPUTOHOMETPUYECKUX BblpaXKeHW

Mpeobpa3oBaHve CyMMbl  TPUTOHOMETPUYECKMX  (DYHKUMIA B  MpoU3BefeHne U
npon3BefeHns B CyMMmy. BblpaXeHune TPUTOHOMETPUYECKUX (YHKUUIA Yepe3 TaHreHC
NMONOBUHHOIO aprymeHTa.

TpuUroHoMeTpryecKne ypaBHeHNS N HepaBeHCTBa

MpocTeine TPUroOHOMeTPUYECKME YpaBHEHMA. [poCcTeine TPUroHOMETpPUYeCKne
HepaBeHCTBa.

O6paTHble TPUTOHOMETPUYECKNE DYHKUUN. APKCUHYC, apKKOCMHYC, apKTaHTeHC.
MpaKTnyecKme 3aHATUS

PafvaHHbIi METOA M3MePEHUS YI0B BpaLLeHNS U CBA3b C TPafyCHON Mepoi.

OCHOBHble  TPUTOHOMETPUYECKME  TOXAECTBa, (JOPMY/ibl  CNOXEHWUS,  YABOEHUS,
npeobpasoBaHWe  CyMMbl  TPUFOHOMETPUYECKUX  (PYHKUMA B NpPOM3BEAEHMUE,
npeobpasoBaHue MNPOM3BEAEHUA TPUTOHOMETPUYECKMX (DYHKUWIA B cymmy. lpocTeiimne
TPUTOHOMETPUYECKME YPAaBHEHUSA U HepaBeHCTBa.

O6paTHble TPUTOHOMETPUYECKNE (YHKLUNN: apKCUHYC, aPKKOCUHYC, apKTaHIeHC.
OYHKLUWW, NX CBOVNCTBA U TPADUKN

®dyHKUMK. Ob6nacTb onpeseneHns N MHOXECTBO 3HaYeHWNI; rpauk PyHKLMUK, NMOCTPOEHNE
rpa)MKoB (hyHKUWIA, 3alaHHbIX Pa3IMYHbIMK Crocobamu.

CsoiictBa  (hyHKUMW. MOHOTOHHOCTb, YE€THOCTb, HEYeTHOCTb, OrpaHWYeHHOCTb,
MePUOANYHOCTb.

MpomexXyTKKN Bo3pacTaHus 1 ybblBaHWSA, HAUBObLLEE N HAMMEHbLLEE 3HAYEHUS,

TOUKM 3KcTpemyma. [paduyeckas wHTepnpetauuns. [Mpumepbl  QYHKUUOHANbHbIX
3aBUCMMOCTEN B peasibHbIX Mpoueccax W ABeHUAX. ApuUPMeTnyecKue onepauun Hapg
QYHKLMAMMN.

CnoxHaa yHKuma (komnosmumsa). NMoHATNE 0 HEMPEPLIBHOCTU (DYHKLUMN.

O6paTtHble QyHKUKMKU. O6nacTb onpeaeneHnsa 1 061acTb 3Ha4YeHUIA 06paTHOM DYHKLUN.
"padhmk 06paTHON PYHKLMN.

CTeneHHble, NOKa3aTe/ibHble, NOrapuPMmMyeckmne U TPUrOHOMETPUYECKUE PYHKLUN,
obpaTHble TPUTOHOMETPUYECKME (DYHKLUK

OnpegeneHns QyHKLMIA, X CBOWNCTBA U rpaduKm.

MpeobpasoBaHus rpadukos. MNapanienbHblil NepeHoc, CUMMETPUA OTHOCUTENIbHO OCeit
KOOPAUHAT U CUMMETPUSA OTHOCUTENIbHO Hayana KoopAuHaT, CUMMETPUS OTHOCUTENIbHO
MNPSMON y = X, pacTSAXXeHMe U cxaTune BAO/b OCEl KOOPAMHAT.

MpakTuyeckne 3aHATUA

MprMepbl 3aBUCUMOCTEN MeXAY NepeMeHHbIMU B peasibHbIX Npoueccax U3 CMeXHbIX
amcumniaund.  OnpepgeneHne (YHKUWA. T1OCTPOEHWE W UTEHWE TPaAPUKOB (YHKLMIA.
NccnepoBaHme (yHKUuK. CBOMCTBA NWHENHOW, KBaApaTUYHOW, KYCOYHO-TMHEAHON W
APOOHO-NNMHENHOW (DYHKLUMIA. HenpepbiBHble U nepuoguyeckme ¢yHkummn. CBOMCTBa U
rpayMkn CUHyca, KOCMHYycCa, TaHreHca U KoTaHreHca. ObpaTHble PYHKLUN U UX TpagivKu.
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O6paTHble TpUroOHOMeETpUYeckme GyHKUMW. [lpeobpa3oBaHMA rpauka QYyHKLUN.

FapMOHMYecKne KonebaHus.

MpuknagHble 3aga4n.

lMokasaTenbHble, NorapuPmmuyeckne, TPUrOHOMETPUYECKME YPaBHEHNS N HEPABEHCTBA.

HAUANA MATEMATUYECKOIO AHANTN3A

MocnepoBaTenbHOCTU. Cnoco6bbl 3afaHna M CBOMCTBA YMC/IOBbLIX MOCNef0BaTe/IbHOCTEN.

[MoHATME 0 Npefene nocnefoBatenbHOCTU. CyllecTBOBaHWe npejena MOHOTOHHOM

OorpaHn4eHHoO nocnepoBaTesibHOCTH. CymmMupoBaHue nocnefoBaTe/IbHOCTEN.

BeckoHeyHO ybbiBaloLLas reomeTpuyeckas npogeccuns n ee cymma.

MpounssogHas. NMoHATME 0 NPOU3BOLHOM (DYHKLMUW, ee TeOMETPUYECKUI N (DU3NYECKUIA

CMbIC/l. Y paBHEHMe KacaTeNnbHOW K hauKy yHKUUN. MpOn3BOLHbIE CYMMbI, Pa3HOCTH,

npousBefeHns,  4acTHble. [MpOM3BOAHbLIE  OCHOBHbIX  3/IEMEHTAPHbLIX  (YHKLMWIA.

MpuMeHeHNe MNPOM3BOAHOM K WCCNeAoBaHMIO (QYHKUMIA M NOCTPOEHMO (aduKoB.

Mpon3BogHble 06pPaTHOM (PYHKLUWU Y KOMMO3ULUN DYHKLUN.

MprMepbl NCMONb30BAHUA NPOU3BOAHOM AN HAXOXAEHUA HaUTyULIero peleHus B
WKNaAHbIX 3agavax. BTtopas nponsBogHas, ee reoMeTpuyeckuii u (oU3nUecknuii CMbICA.

HaxoxgeHne CKOpoCcTu A1 npolecca, 3afaHHoro opmynoin u rpaukom.

MepBoobpasHasa v uHTerpasn. NprvMeHeHe onNpeaeneHHOro nHTerpana gas HaxoXxneHus

nnowaan KpuBonuHenHowW Tpaneuun. dopmyna HbloToHa—J/lebHUUA. [Mpumepsl

NMPUMeEHEHUA NUHTerpana B PuU3nKe U reoMeTpun.

MpaKTu4yeckne 3aHATUA

Yucnosasd  nocnepoBatesibHOCTb,  CMOCOOGbI  ee  3aflaHusi,  BbIYUC/IEHUS  4Y/IEHOB

nocnefoBaTesIbHOCTH.

Mpegen nocnefoBaTe/ibHOCTU. BeCKOHEYHO ybbiBaloLLasa reomeTpuyeckas

nporpeccus.

Mpon3BoaHasA: MeXaHUYECKUIA U TeOMeTPUYECKUA CMbICN MPON3BOLHONA.

YpaBHeHUe KacaTe/lbHOI B 06Lwem Buge. Npasuna u hopmynsl andepeHLnpoBaHms,

ABnuua NPou3BOAHbLIX 3NIeMeHTapHbIX (YHKUMA. ViccnegoBaHne YHKLUN C MOMOLLbIO

NMPon3BOAHON. HaxoXaeHne HanbonbLero, HaMMEHbLUENO 3HAYEHUS U IKCTPEMasIbHbIX

3HAYeHUN (PYHKUUK.

WHTerpan n nepeoo6pasHas. Teopema HbtoToHa—J1ein6HULA. [TpMMeHeHe NHTerpana

K BbIYUCIEHWNIO PU3NYECKMNX BENYMH U NOLajein.

YPABHEHWA N HEPABEHCTBA

YpaBHEHUS U CUCTEMbI YpaBHEHWI. PaunoHanbHble, nppaunoHasbHble, nokKasaTe/bHble

N TPUTOHOMETPUYECKNE YPAaBHEHMUA N CUCTEMDI.

PaBHOCWU/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble MpuemMbl WX pewweHns (pasnoXXeHWe Ha MHOXWUTENW, BBELEHWE HOBbIX

HEeN3BEeCTHbIX, MOACTAHOBKA, rpanyecknini MeTopg).

HepaBeHcTBa. PauunoHanbHble, nppaynoHanbHble, NoKasaTe/ibHble N TPUTOHOMETPUYECKMNE

HepaBeHCTBa. OCHOBHbIE MPUEMbI UX PeLLeHNs.
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Mcnonb3oBaHMe CBOMCTB M rpaMKoB PYHKUMIA NPU peLleHnn YpaBHEHUIA N HEPABEHCTB.
MeTof nHTepBanos. N306paxxeHne Ha KOOPAMHATHOWN MIOCKOCTU MHOXECTBA
peleHunii ypaBHEHWNIA 1 HePaBEHCTB C ABYMSA MePEMEHHbIMW U UX CUCTEM.

[MpuKnagHble 3aga4n

MpuMeHeHNe MaTeMaTMYeCKMX MeTOLOB [N pPeleHns cofepXaTefibHbIX 33jady w3
pasIMyHbIX 06/1acTeil HayKK U MPaKTUKMN.

VHTepnpeTayms pesynbTaTa, YYeT peasibHbIX OrpaHuyYeHui.

MpaKTnyecKne 3aHATUA

KopHu ypaBHeHWn. PaBHOCUNLHOCTb YpaBHeHWiA. MMpeobpa3oBaHne YpaBHEHWIA.
OCHOBHble MpreMbl peLleHns ypaBHEHWNA. PelleHre CUCTEM YpaBHEHWIA.

icnonb3oBaHMe CBOMCTB U rpa)MKoB (hYHKLUNIA ANA pelleHns ypaBHEHUIA N HEPABEHCTB.
KOMBVUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEWN

AneMeHTbl KOMOUHATOPUKN
OCHOBHble MOHATUSA KOMOWHATOPWKW. 3ajayn Ha MOACYET 4ucna pasmeLLeHunin,
MepecTaHOBOK, Co4yeTaHWil. PelweHue 3agay Ha nepebop BapuaHToB. dopmyna GMHOMA

WwoToHa. CBoMCTBA GBMHOMUHASIBHBIX KO3D(hMLUMeHTOB. TpeyronbHUK lMackans.
ANeMeHTbl TeOpUN BEPOSTHOCTEMN
Co6bITHe, BEPOATHOCTb COObLITUA, CMIOXKEHNE N YMHOXEHNE BEPOATHOCTEN. [oHATHE O
He3aBMCMMOCTU COOLITUIA. [UCKPeTHas c/yyainHas Benn4unHa, 3aKOH ee pacnpegeneHus.
Yuncnosble XapaKTePUCTUKN GUCKPETHOW CNyYvyaHOW BeNnYnHbIL. OHATUE O 3aKOHe
6onbLWKX Yncen.

ANeMeHTbl MaTeMaTU4eCcKon CTaTUCTUKM

MpeacTaBneHne faHHbIX (Tabnuubl, gnarpammbl, rpa@ukn), reHepanbHas COBOKYMHOCTb,
BblIOOpKa, cpegHee apumeTmnyeckoe, meamnaHa. MoHATME 0 3a4a4ax MaTeMaTu4ecKom
CTaTUCTUKM.

PelleHne NpakTUYeCcKux 3afay ¢ NpMMeHeHNeM BEPOATHOCTHbLIX METO/0B.

MpaKTn4yeckne 3aHATUSA

1cTopus pasBUTUS KOMOUHATOPUKN, TEOPUN BEPOSITHOCTEN M CTaTUCTUKN U UX POJb B
pas/IMYHbIX cgepax 4YenoBEYECKON >XU3HeaeATeNbHOCTU. [lpaBuna KOMOUHATOPUKMU.
PelleHne KOMOWHATOPHbIX 33jady. Pa3melleHMs, COYeTaHMA W NepecTaHOBKW. BUHOM
HbloTOHa 1 TpeyronbHUK Mackans. MNpuknagHble 3agayn.

Knaccuueckoe onpefenieHne BepoSATHOCTM, CBOMCTBA BEPOSATHOCTEN, TeOpemMa 0 CyMMe
BEpPOATHOCTEW. BbluncneHne BeposiTHOCTeW. [lpuknagHble 3agayun. [pefcraBneHue
YMCNOBbIX AaHHbIX. MpuUKNagHble 3agaqn.

FTEOMETPUA

MpAmble 1 NJIOCKOCTU B MPOCTPAHCTBE

B3anMHoe pacnosioXkeHue ABYX NpsiMbIX B NpOCTpaHcTBe. MapannensHOCTb NPAMON U
NaocKoCTW. MapannenbHOCTb NAOCKOCTEN. [epneHANKYNAPHOCTb MNPAMOA U NIOCKOCTMW.
MepneHAMKYNAP U HaKNOHHasA. YT0/ MeXay NPsAMOM U MIOCKOCTbIO. [BYrpaHHbIi yron.
Yron mexagy nnockoctamu. MNepneHAnNKYNApHOCTb ABYX MIOCKOCTEMN.
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CeomeTpuyeckme npeobpa3oBaHUsA MPOCTPaHCTBa: NapansefbHblA NepeHoc, CUMMETPUSA

OTHOCUTENLHO MJIOCKOCTM.

MapannenbHoe nNpoekTuposaHue. MNaowasb OpTOroHasbHON NPoekumnmn. N3obpaxeHune

MPOCTPAHCTBEHHbIX Uryp.

MHororpaHHMKn BeplunHbl, pebpa, rpaHn MHOrorpaHHuka. PasBepTka. MHOrorpaHHble

yrnbl. Bbinyk/ble MHOrorpaHHukn. Teopema diinepa.

Mpuama. Mpsmas n HaknoHHasa npusma. MNpasunsbHas npuama. Mapannenenuned. Ky6.

MNupamnpga. MNpaBunbHas Nnupamuaa. YcevyeHHaa nupamuga. Tetpasagp.

CummeTpum B Kybe, B napannenenunege, B npu3mMe n nupamuje.

CeueHunsa Kyba, Npu3mbl 1 NUpPamuapbl.

MpeacTaBneHne 0 NpaBWIbHbIX MHOrorpaHHuMkKax (Tetpasgpe, Kyb6e, oKTtasjpe,

[04eKaspe U NKocaajpe).

Tena 1 NOBEPXHOCTU BpaLLeHuA

LInnHAp M KOHYC. Yce4yeHHbI KOHyc. OCHOBaHMe, BbiCOTa, GOKOBas MOBEPXHOCTb,

~obpasytollan, pa3sepTka. OceBble CeYeHUs U CeYeHuns, napanesibHble 0CHOBaHMIO.

-Nap n chepa, nx ceyeHms. KacarenbHas niaockoCTb K ciepe.

3mepeHns B reomeTpum

O6bem 1 ero nsmepeHue. NMHterpanbHas gopmyna obbema.

dopmynbl 06beMa Kyba, NpAMOYro/ibHOro napannenenunega, NpU3Mbl, LUANHAPA.

®dopmynbl 06beMa NupaMmnibl U KoHyca. @opmysibl nNaowanm nNoBepXHOCTEN LUIMHAPA U

KOHyca. ®opmy/ibl 06bema wWapa u niowagm cgepsol.

Mopo6ue Ten. OTHOLWIEHMA NNoWaaenh NoOBepXHOCTEN U 06BEMOB NOAOOHBIX TeN.

KoopanHaTbl 1 BEKTOPSI

[MpamoyrosibHaa (AekapToBa) CMCTEMA KOOPAMHAT B nNpocTpaHcTee. Popmyna paccTosaHUA

MeXAY ABYMS TOYKaMMW. YpaBHeHUs cepbl, NIOCKOCTU N NPAMON.

BekTopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB. C/I0XKeHMe BEKTOPOB. Y MHOXEHUe

BEKTOpPa Ha 4ucio. Pas3noxeHWe BeKTopa M0 HanpaBneHWsM. YTON Mexay [ABYMA
XTopamu.

Mpoekyna BekTopa Ha ocb. KoopanHathel BekTopa. CKanapHoe nponssefeHne

BEKTOPOB.

icnonb3oBaHMe KOOpPAWHAT Y BEKTOPOB NPW peLleHnn MaTeMaTUUYeCcKnX U NpuKnagHblX

3afau.

MMpakTnyeckme 3aHATUA

Mpu3Haky B3aMMHOI0 PacnofioXKeHUa NPAMbIX. YTON Mexay npambiMy. B3anmHoe

pacnosioXXeHve NPAMbIX U NAOCKOCTeN. MepneHanMKynap U HakNoHHasA K NJ0CKOCTU. YTon

MeXy npAMOiN M MNJIOCKOCTbiO. Teopembl O B3aUMHOM PacroioXXeHWU MNpPAMOA 1

MA0CKOCTU. Teopema 0 Tpex nepneHAMKynsapax.

Mpu3Hakn 1 cBOMCTBA NapaniesibHbliX 1 NepneHaMKynapHbIX NI0CKOCTEN.

PaccTosiHMe OT TOYKKU 0 MJIOCKOCTKU, OT NPAMOW A0 NIOCKOCTH, pacCTosHUE MeXay
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MIOCKOCTAMM, MeXAY CKpeLnBarLWwmUMmnca npsMbiMu, Mexay npou3Bo/bHbIMU uUrypamu
B NPOCTPAHCTBE.
MapannenbHoe NPOEKTUPOBaHME 1 ero CBOMCTBa. Teopema O Nowain OpTOroHanbHOM
NMPOeKLUN MHOFOYrosibHMKa. B3anMHoe pacnosioxeHne npoCTPaHCTBEHHbIX QuUryp.
Pa3nnyHble  BUAbI  MHOrorpaHHWKoB. WX  un3obpaxeHuns. CedeHus, pasBepTKu
MHOTFOrpaHHMKOB.
Mnowanb NOBEPXHOCTU. Buabl cCMMMeTpUiA B NpocTpaHcTBe. CUMMETPUA Ten
BpaLLeHNss 1 MHOTOrpaHHMKOB. BbluncneHve nnowagein n 06-emMos.
BekTopsbl. [leiicTBUS ¢ BeKTOpamu. [lekapToBa cMcTema KOOpAMHAT B MPOCTPaHCTBe.
YpaBHeHNE OKPY>KHOCTK, cpepbl, NIOCKOCTU. PaccToaHne mexay Toukamu. [eincTsus ¢
BEKTOpaMu, 3aflaHHbIMW KoopauHatamu. CKandapHoe npousBefeHne BEKTOPOB. BekTopHoe
ypaBHeHMe NPAMOI 1 NAOCKOCTU. Mcnonb3oBaHne BEKTOPOB MpWU [OKa3aTe/NbCTBE TEOPEM
CTEpPEoOMeTpUm.
[na BHeayAUTOPHbIX 3aHATUIA CTyAeHTam Hapsady C pelleHvem 3agay U BbiMOSHEHUS
AhaKTUYeCKMUX 3afaHNIn MOXHO MPeaNoXUTb TeMbl UCCef0BaTENbCKMX U pedepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEPUIN OTAENbHbIX MENKMUX 3a4a4y 1 YNpaxHeHNn npeanaraoTca
CHOXETHbIE 3afaHns, TpebyroLline ANNTeNbHON paboThl B pamMKax OA4HON MaTeMaTUYECKOW
cuTyaunmn. 3T TeMbl MOTYT ObITb KaK UHAMBUAYANbHBIMU 3afaHUAMMU, TaK U TPYNMnoBbIMM
[N COBMECTHOrO BbIMO/IHEHUA UCCNef0BaHMS.
MpuMepHble TeMbl pedepaToB (L4OK/IaL0B)
* HenpepbIBHbIE ApO6K.
* [1pUMeHeHMe CNOXKHbIX NMPOLEHTOB B 9KOHOMUYECKNX pacyeTax.
* [NapannenbHoe NPoOEKTMPOBaHMe.
» CpefjH/e 3Ha4YeHUs U UX NPUMEHEHNE B CTATUCTUMKE.
* BeKTOpHOe 3ajaHune NpPsSMbIX 1 NIOCKOCTEN B MPOCTPAHCTBE.
» CNnoXxeHne rapMoHUYeCcKnX KonebaHui.
* ['padhmyeckoe pelleHe ypaBHEHNIA N HEPABEHCTB.
MpaBunbHbIE Y NONYNPaBUIbHbIE MHOTOTPaHHUKMN.
* KOHMYecKMe ceYeHnsa N NX NPUMEHeHNE B TEXHUKE.
* [oHATHE AnddhepeHLnana n ero NPUIOXKEHNS.
* CXeMbl NOBTOPHbIX UCTbITAHWUIA BepHynu.
* ViccnefoBaHue ypaBHEHUIA Y HEepPaBeHCTB C napameTpoM.
MpuMepHbIe TEMbI MUCCef0BaTE/IbCKUX MPOEKTOB
» HenpepbiBHbIE Apo6ON.
* [MpMeHeHne CNOXHbIX NMPOLEHTOB B 9KOHOMUYECKUX pacyeTax
* [pahuyeckoe pelleHne ypaBHEHNIN N HEPABEHCTB.
o [oHATME AnddepeHLnana n ero NPUIOXKeHMS.
* lccnefjoBaHWe ypaBHEHUA 1 HEPABEHCTB C NapameTpoM.
6. TemaTmyecKoe njaHMpoBaHne y4debHon ancumnnanHel OYAn. 01
«MaTtemaTnka »
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Mpu peannzaunun cogepxxaHns obuieobpasoBaTeibHOM YyY4ebHOW ANCLUNNNHBI
«MatemaTunka » B npegenax ocsoeHns OMOTM CMO Ha 6a3e OCHOBHOIo 06LLero
06pa3oBaHuMA C nonydeHnem cpegHero obulero obpasosaHus (MMKPC) makcuManbHas
yuyebHas Harpyska oby4atoLimxcs COCTaBNsET:

* no npogeccun CMO 42.01.01 AreHT peknamHbli — 427 4acoB, 13 HUX ayaMTOpPHas
(o6sA3aTenibHasA) Harpyska obyvaroLimxcs, BKAKYaa npakTnyeckne 3aHATmUA, — 285 4acos;
BHeayMTOpHasa caMocToAaTeNbHas pabota CTyLeHTOB — 142 4acos; —
MPUMEPHbIA TEMATUYECKUI MJ1AH

HanmeHoBaHWe pa3fenos u KonnyecTBo 4acoB ayanTOpHOM CamocToATenbHas
Tem Harpysku paboTa
Bcero [MpakTnyeckue un
nabopaTtopHble
paboTbl
BBegeHne 4 2
Pa3BuTue NOHATUA O Ynucne 12 3 9
KopHu, ctenenun un norapnmsl 30 9 15
"lMpAmMble N NIOCKOCTU B 24 7 10
NpocTpaHCcTBe
KombuHatopurka 16 7 S
KoopanHaTbl 1 BEKTOPLI 21 7 10
OCHOBbI TPUTOHOMETPUN 35 14 16
PYHKUNM 1 TpaduKkn 25 4 1
MHOrorpaHHuUKN u Kpyrnbie ro 3 12
Tena
Hayana matemaTunyeckoro 31 9 16
aHanunsa
WHTerpan n ero npuMeHeHune 18 6 1
DNeMeHTbl Teopun 16 ) 9
BEPOATHOCTEN ”
MaTemaTU4ecKon
~ aTUCTUKMN
YpaBHEHMA U HepaBeHCTBA 24 6 13
NToro 285 80 142

BHeayguTopHaa camocTosiTeNlbHas paboTa
MoAroToBKa BbICTYMNIEHWIA MO 142
3afaHHbIM Temam,

L0KNafoB, pedepartos, acce,

NHANBUAYA/ILHOIO NPOEKTa C

NCMo/b30BaHNEM

NHOPMALMOHHbIX

TEXHONOINA 1 ap.

[MpomMexyTo4yHada aTTecTauusa B CopMe 3K3aMeHa

Bcero 427 80 142
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XapaKTepuCcTUKa OCHOBHbLIX BUAOB yL|e6H0|7| OeATE/NIbHOCTU CTYAEHTOB

CopepxaHue
obyuyeHNs

BBegeHne

Pa3BuTne NOHATUA O
yucne

HaxoxzeHune
NPUONNXKEHHbIX
"'HayeHW BeINYUH U
MnorpewHocTen
BbIYUC/IEHNI
(abcontoTHOMN 1
OTHOCUTE/NIbHOWN);
CpaBHEHWE YNCNOBbIX
BbIpaXXEHWMN.

KopHu, cTeneHu,
norapumel

XapaKTepuCcTUKa OCHOBHbIX BUAOB AeATENbHOCTU CTYAEHTOB
(Ha ypOoBHe y4YebHbIX [eiCcTBUN)

O3HaKoM/IeHMe C poNbl0 MaTeEMaTUKKN B HayKe, TEXHUKE,

9KOHOMUKE, NH(OPMALMOHHbBIX TEXHOIOMMAX U NPaKTUYeCKOM

LeATeNbHOCTH.

O3HaKoM/IeHMe C uensaMu 1 3ajadyamn n3yvyeHus MaTteMaTuku npu

ocBoeHuun npoeccun 38.01.02 Mpopasel,, KOHTPOEP-Kaccup
AJITEBPA

BbinonHeHne apuihmMeTMUHeCKMX LeNCTBUIA Ha YMcnaMmu, covetas

YCTHbIE N MUCbMEHHbIE NMPUEMBI.

HaxoxaeHve ownboK B Npeobpa3oBaHUAX ¥ BbIYUCNEHUAX
(OTHOCUTCA KO BCEM MYyHKTaM Mporpammsl)

O3HaKOMNEeHME C NOHATUEM KOPHS N-il CTENeHW, CBOMNCTBaAMM
pafMKanoB 1 npasuaamm CpaBHeHUS KOPHEN.
dopmynnpoBaHme onpeaeieHNss KOPHS U CBOMCTB KOPHEN.
BbluvcneHve 1 cpaBHeEHME KOPHEW, BbINOSIHEHWE MPUKULKN
3HAYeHUS KOpHS.

Mpeobpa3oBaHue YNCIOBLIX U 6YKBEHHbIX BbIpaXeHUi,
cofepXalinx pagukansl.

BbinonHeHve pacyeToB no opmMynam, CofepXalium pagukasbl,
OCYyLLLEeCTBNAA HEOOXOAUMbIe MOACTAHOBKY M Npeobpa3oBaHus.
OnpejgeneHne paBHOCUILHOCTU BbIPaXEHWI C pajguKanamu.
PelwleHne nppaumoHanbHbIX ypaBHEHUA.

O3HaKoM/IeHNe C NOHATUEM CTENEHWU C LeWCTBUTENIbHbIM
nokasaTenem.

HaxoxXaeHune 3HayeHnin cTeneHu, UCnosb3ysa npu
HE06X04MMOCTN UHCTPYMEHTa/IbHble CPeLCTBa.

3anucbiBaHME KOPHA N-i CTEMeHW B BUAE CTENEHU C APO6HbIM
nokasaresiem v Hao6opoT.

dopMynMpoBaHuMe CBOWCTB CTeneHel. BbluncneHune creneHel ¢
pauuvoHanbHbIM NoKa3saTe/ieM, BbIMOMHEHWE NPUKULKA 3HAYEHUS
CTerneHun, CpaBHEHME CTENEHEN.

Mpeobpa3oBaHue YNCIOBbLIX U 6YKBEHHbIX BbIpaXeHUi,
cofepXalimx CTeneHu, NpUMeHsas CBOMCTBa. PelueHune
MokKasaTe/ibHbIX YPaBHEeHWNA.



Mpeobpa3oBaHue
anrebpanyeckunx
BbIPaXKEeHNI

OCHOBHble NOHATUA

OcCHOBHble
TPUrOHOMETPUYECKNE
-poxpecTBa
*1peobpasoBaHus
npocTenwmnx
TPUTOHOMETPUYECKNX
BblpaXXeHWUI

MpocTeitwmne
TPUTOHOMETPUYECKME
YPaBHEHNS 1
HepaBeHCTBa
MpumeHeHne 06LLnX
MeTOZO0B peLLeHUs
CpaBHEHUMN
npuBeaeHue K
NUHERHOMY,
KBafpaTHOMY, METO/
pas3noXXeHUs Ha
MHOXWTENN, 3aMeHbI
nepeMeHHo) npu
peleHnu
TPUTOHOMETPUYECKNX
YpaBHEHUIN.
ApPKCUHYC,
apKKOCUHYC,
apKTaHreHc yucna

O3HaKOM/eHME C NPUMEHEHNEM KOPHEI 1 cTemneHein npu
BbIUMCNEHUN CPEAHUX, [eNeHNN 0TPe3Ka B «30/10TOM CeUYEHUN».
PelleHMe NPUKNaAHbIX 3a4a4 Ha CMOXHble NPOLEHTbI
BbinonHeHne npeobpasoBaHunii BbIpaXKeHWUA, NpUMeHeHNe
(hopMyn, CBSI3aHHbIX CO CBOCTBAMM CTeMeHei 1 norapudMos.

OCHOBbI TPUTOHOMETPUI
N3ydeHune pagnaHHOro MeTofa N3MepeHuns yrioB BpaweHUs nnx
CBS3W C rpafyCcHO Mepoli. M306paxxeHne yrnoB BpaleHns Ha
OKPY>XHOCTM, COOTHECEHME BE/IMYMHBI YINa C ero
pacronoXXeHueMm.
dopmynupoBaHue onpeaeneHnii TPUrOHOMETPUYECKUX
(YHKLMIA AN Yyr10B NOBOPOTA M OCTPbLIX YI/10B NPAMOYI0/ibHOr0
TPeyrosibHMKa 1 06bACHEHNEe UX B3anMOCBA3M
MprYMeHeHMe OCHOBHbIX TPUTOHOMETPUYECKUX TOXKAECTB ANA
BbIYWUC/IEHNA 3HAYEHUI TPUTOHOMETPUYECKUX (DYHKLMIA NO
OIHOWN N3 HUX
N3y4yeHe OCHOBHbIX JOPMYN TPUTOHOMETPUK: POpPMY bl
CNOXEHWA,yABOEHNA, NpeobpasoBaHNs CyMMbI
TPUTOHOMETPUYECKMX PYHKLNIA B NPOM3BEAEHMNE U
Npoun3BeAeHNs B CYMMY U NPUMEHEHME NPU BbIYUCNEHUN
3HaYeHNS TPUTOHOMETPUYECKOTO BbIPaXXEHUS U YNPOLLEHUS ero.
O3HaKOMJ/1IeHMe CO CBOMCTBaMM CUMMETPUM TOYEK Ha e4MHUNYHOIA
OKPY>XHOCTM 1 NPUMEHEHME UX AN11 BbIBOAA (hOPMYN NpuBeLeHUS
PewweHne no goopmynam 1 TpPUroHOMETPUYECKOMY Kpyry
MPOCTENLIMNX TPUTOHOMETPUYECKNX YPaBHEHWIA.

YMeHne oTMeYaTb Ha Kpyre pelleHunst NpocTenmx
TPUFOHOMETPUYECKNX HEPABEHCTB

O3HaKoM/IeHMe C MOHATUEM 06paTHbLIX TPUTOHOMETPUYECKUX
OYHKUMNA.

N3ydeHne onpefeneHunii apKCuMHyca, apKKOCUHYca, apKTaHreHca
yncna, PopMynmpoBaHue nx, n3obpaxeHne Ha eAUHUYHON
OKPY>KHOCTM, NPUMEHEHNE NPU peLleHnn ypaBHEH W

®YHKLIMWN, X CBONCTBA U TPA®UKM
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®yHKUMN. TToHATHE O
HenpepbIBHOCTK

QYHKLNM

OnpepeneHne no
thopMyne npocTeiLlein
3aBMCUMOCTH, BUJa ee
rpagpmka. BoipaxxeHune
no popmyne ogHoOM
NnepemMeHHON 4yepes
Aapyrue.

CsoicTtBa (hyHKUMK.
[Mpathnyeckas
NHTepnpeTayms.
Mpumepsl
(hYHKLMOHANIbHbIX
3aBMCUMOCTEN B
6anbHbIX npoueccax
N ABNEHUAX

O6paTHble (yHKLNN

CTeneHHble,
nokKasaTe/ibHble,
norapnmMmnyeckmne u
AONTOHOMETPUYECKNe
QYHKUUK.

O6paTHble
TPUTOHOMETpPUYEecKue

QYHKUMNN

O3HaKOMJ/IeHNE C NOHATMEM MEePEMEHHON, NpuMepamm
3aBUCMMOCTEN MeXAay nepeMeHHbIMU. O3HaKOM/IeHME C
MOHATUEM rpadguka, onpeaeneHne NPUHaANeXXHOCTU TOUKN
rpaduky QyHKUMN.

O3HakoM/ieHMe C onpegenieHneM QyHKUMK, HopMynnposaHue
ero.

HaxoxpaeHune o6nactv onpegeneHns n 061actn 3HavyeHui

QYHKUMNN

O3HaKoM/ieHne ¢ npuMepaMy (PYHKLUNOHA/bHbIX 3aBUCUMOCTEN B
peasibHbIX MpoLeccax U3 CMeXHbIX AUCLUMNINH.

O3HaKoMJ/IeHUe C JoKa3aTe/lbHbIMU PACCYXXAEHUSAMM HEKOTOPbIX
CBOWCTB NIMHENHOW U KBaApaTUUYHOW (PYHKLMWIA, NpoBedeHne
nccnefoBaHUA NMHENHOW, KYCOUYHO-IMHENHOM, APO6HO-
NIMHENHOIN N KBaAPaTUUYHON PYHKLUIA, MOCTPOEHME UX FPafUKOB.
MocTpoeHne n uTeHne rpaikoB PYHKUNIA. NccnenosaHue
(yHKumn. CocTaBfieHe BULOB PYHKLMIA MO JAHHOMY YC/I0BUIO,
pelleHne 3aaauy

Ha 3KCTpeMyM. BbinosiHeHWe npeobpasoBaHuii rpaumka
(hyHKLMN

N3ydeHne NoHATUSA 06paTHOW (DYHKLMW, ONpeLeneHne Buaa u
MoCTpoeHue rpagmka 06paTHOM (DYHKLUUN, HAXOXKAEHME ee
obnactu onpegeneHns 1 06nacTn 3HayeHUn. NpumMeHeHne
CBOWNCTB (hYHKLMIA Npy UccnefoBaHUN YPaBHEHWI N peLLeHUN
3afiay Ha akcTpeMyM. O3HaKOM/IEHUE C MOHATUEM CNOXKHON
QYHKUMN

BbluncneHve 3Ha4eHN (DYHKLMIA NO 3HAYEHUIO apryMeHTa.
OnpefeneHne NonoXeHa TOYKN Ha rpaduke No ee KOOPAMHATaM
1N HaobopoT.

icnonb3oBaHMe CBOMCTB PYHKLUUIA ANS CpaBHEHUA 3HAUYEHWI
cTeneHein n norapumoB. MocTpoeHne rpaMKoB CTEMEHHbIX U
norapupmMmyeckmnx PyHKUMin. PelleHne nokasateslbHbIX U
norapupOmMmUyecknux ypaBHeHNn 1 HEPaBEHCTB MO U3BECTHbIM
anropuTmam.

O3HakoM/eHMe C NMOHATUEM HEMPEePbIBHOW NeEPUOLUYECKON
(hyHKUMN, hopMYypOBaHMe CBOMCTB CUHYCA U KOCKHYCA,
MOCTPOEHMEe UX rpatKoB.

O3HaKoM/IeHME C NOHATUEM TapPMOHUYECKUX KosiebaHuii 1
npuMepamMy rapMoHUYeCKUX KonebaHnin ans onncaHuns
MPoLEeccoB B (pM3NKe N ApYrux 06nacTax 3HaHusA. O3HaKoMIeHue
C NOHATUEM Pa3pbIBHON NEpPUOSNYECKON (DYHKLUN,
(hopmMynmMpoBaHMe CBOMNCTB TaHIEHCa U KOTaHTeHca, NoCTpoeHme
NX rpaukos. NpumMeHeHne CBOMNCTB PYHKLMIA 415 CPaBHEHWUS
3HaYeHU TPUTOHOMETPUYECKUX YHKLUN, pelleHmns
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TPUTOHOMETPUYECKUNX YPaBHEHWIA.

MocTpoeHne rpahmkoB 06paTHbLIX TPUTOHOMETPUYECKNX
(YHKLMIA 1 onpefeneHne No rpagmkam Mx CBOWMCTB.
BbinonHeHne npeobpasoBaHus rpadnkos

HAYANA MATEMATUYHECKOI'O AHAJIN3A

lMocnepoBaTenIbHOCTU

Mpoun3BogHas 1 ee
NPUMeHeHMe

*XxepBoobpasHas U
NHTErpan

YpaBHeHUA U
CUCTEMbI YpaBHEHWUIA
HepaBeHcTBa 1
CUCTEMbI HEPaBEHCTB
C ABYyMA
nepeMeHHbIMU

O3HaKoM/IeHMe C MOHATMEM YMCIOBOM NOCNef0BaTENbHOCTH,
cnocobamu ee 3aflaHNs, BbIYNCNEHUAMUN ee YJIEHOB.
O3HaKoM/IieHMe C MoHATUEM Npefena nocnefoBaTelbHOCTMW.
O3HaKoM/IeHME C BbIMMUCNEHNEM CYMMbl GECKOHEUYHOrO
4YMCMOBOro psAja Ha NpMMepe BblYUCNEHNA CYMMbl 6ECKOHEYHO
yObIBatoLLLEll TeEOMETPUYECKOW MPOrpeccum.
PelleHune 3aay Ha NpMMeHeHne (hopMy/bl CYMMbl 6ECKOHEUYHO
y6blIBaloLLEeil reoMeTPUYECKON nporpeccun
O3HaKoM/IeHne C NOHATMEM MPOU3BOLHOMN.
N3yueHne n popmynnpoBaHme ee MexXaHUYeCcKoro u
reoMeTPMYecKOoro CMbiCna, N3yyeHne anropuTma Bbl4MCNEHNS
MPOM3BOAHOIN Ha MPMMepe BbIYNCIEHNA MTHOBEHHOW CKOPOCTU U
YINoBOro KoaguumeHTa KacaTebHOMN.
CocTaB/ieHMe ypaBHEHMA KacaTe/ibHOW B 06LLeM BuAe.
YcBoeHue npasun anddepeHUnpoBaHms, Tabnunubl NPON3BOAHbIX
3aneMeHTapHbIX OYHKUWIA, NPUMEHEHME Ans
andhepeHUMpoBaHUS YHKLWIA, COCTaBNEHNS YPaBHEHUS
KacaTe/NlbHOMW.
N3yyeHne Teopem O CBA3W CBOMCTB PYHKLUN 1 NPOU3BOAHONA,
(hOpMyNPOBKaA UX.
MpoBeaeHMe C MOMOLLbI MPOU3BOAHON NCCNef0BaHUA PYHKLUN,
3aflaHHON hopMynoi.
YCcTaHOB/IeHME CBA3M CBOMNCTB (DYHKLMU U MPOU3BOLAHON MO NX
rpaukam.
MpumMeHeHMe NPON3BOAHONM ANSA PeLleHUs 3aa4 Ha Hax0XaeHue
Hanb0o/bLLEro, HAMMeHbLUEro 3HaYeHUs U Ha HaXOXeHue
3KCTpemyma
O3HaKoM/IeHMe C MNOHATUEM UHTErpana u nepBoo6pasHo.
3yyeHne npaBuna BbIYMUCIEHNUA NepBO0OPa3HON N TEOPEMBI
HbloToHa— JleitbHuLa.
PelleHne 3a4a4 Ha CBA3b NePBOOOPA3HON M ee NPOM3BOAHOIA,
BblUMC/IEHME NEPBOOOPA3HONM ANA AaHHON PYHKLUN.
PelleHne 3afa4y Ha NPUMEHeHNEe MHTerpana Ans BblYUCIEHNS
(hM3nYECKMX BENNYUH U NAoLWaaen

YPABHEHWA N HEPABEHCTBA
O3HaKoM/lieHMe C NPOCTENLLIMMN CBEAEHUAMMN O KOPHSAX
anrebpanyecknx ypaBHeHUn, NOHATUSMN UCCNeL0BaHUS
YpPaBHEHWUI N CUCTEM YPaBHEHU.
3yyeHne Teopun paBHOCUNIBHOCTW YPaBHEHWIA U ee
npumeHeHns. MoBTOpeHMe 3aNnCU PELEHNS CTaHAAPTHbBIX
ypaBHeHWUI, NPMEMOB Npeobpa3oBaHNs ypaBHEHUA A5 CBeAEeHUS
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K CTaH4APTHOMY YpPaBHEHMIO.
PelleHne paunoHanbHbIX, UppaLnoHabHbIX, NoKasaTe/lbHbIX U
TPUTOHOMETPUYECKUX YPaBHEHUIN N CUCTEM.
Ncnonb3oBaHne CBOMCTB M rpankoB PYHKLMIA 418 peLleHns
ypaBHeHU. [OBTOpPeHNe OCHOBHbIX NMPUEMOB PELLEHUS CUCTEM.
PelleHne ypaBHeHU ¢ NpUMeHeHNeM BCeX NMPUEMOB
(pasnoXeHusa Ha MHOXWUTeNW, BBeAeHUS HOBbIX HEWU3BECTHbIX,
MOACTAHOBKMW, rpamyeckoro MeToja).
PewweHne cucTeM ypaBHEHWUA C NPUMEHEHMEM Pa3/IMUYHbIX
cnoco6os.
O3HakoM/eHMe C 06LLMMM BONPOCAMM PELLEHUSA HEPABEHCTB U
MCMNOMb30BaHME CBOWCTB M rpauKoB (DYHKLMIA NpU peLleHnn
HepaBeHCTB.
PelleHne HepaBeHCTB U CUCTEM HEpPaBEHCTB C NPUMeEHEHUEM
pa3/INYHbIX CNOCO6OB.
lMprYMeHeHMe MaTeMaTUyYeCcKNX METOLOB A/15 peLleHns
cofiepxaTenbHbIX 3aay U3 pasMyHbIX 061acTeil HayKn u
NpakTukKn. VIHTepnpeTnpoBaHune pe3ynbTaToB C y4eTOM
peasibHbIX OrpaHuYeHwui

SNNEMEHTblI KOMBEVUHATOPUKW, TEOPU BEPOATHOCTEWN U

CTATUNCTUMKWN
OCHOBHbIe MOHATUSA N3yueHne npaBuia KOMGUHATOPUKM U MPUMEHEHME MpPU
KOMGUHATOPMKM PELLIEeHNN KOMOBUHATOPHbIX 3ajau.

PewleHne KOMOUHATOPHbLIX 3aa4y MeToAoM nepebopa 1 no
npaBuny YMHOXEHNS.
O3HaKoM/IeHMe C MOHATUAMM KOMOUHATOPUKMN: pasmeLLeHUAMMU,
coyeTaHMAMM, NepecTaHOBKaMu 1 hopmynamu ang nx
BbIYUC/IEHNS.
O6bSACHEHME W NPUMeHeHMe (opMyn AN BblYNCNEHWUSA
pasMeLLeHniA, NepecTaHOBOK N COYETaHNI NPU peLleHnm 3aaau.
O3HaKoM/ieHne ¢ GUHOMOM HbIOTOHA M TPEYTrO/IbHUKOM
[Mackans.
PelleHne npakTUYeCcKMX 3afay ¢ UCNonb3oBaHUEM MOHATUIA U
npasun/i KOMOMHATOPUKM
AneMeHTbl Teopumn N3yyeHune Krnaccuyeckoro onpegeneHns BeposaTHOCTU, CBOMCTB
BEPOATHOCTEMN BEPOATHOCTMW, TEOPEMbI O CYMME BEPOATHOCTEN.
PaccMOTpeHne NpUMeEpPOB BbIYUC/IEHNS BEPOATHOCTEN. PelueHne
3aflay Ha BblYWC/IEHNEe BEPOSATHOCTEN COObLITUIA
MpeacTasneHue O3HaKoM/IeHWe C NpeAcTaB/ieHNeM YUCOBbIX faHHbIX U KX
AaHHbIX (Tabnumybl, XapaKTepucTuKamum.
Anarpammbl, rpavkun)  PelleHMe NPaKTUYECKMX 3aay Ha 06paboTKY YMCMOBbIX [JaHHbIX,
BbIUMCNEHME X XapaKTEPUCTUK

FTEEOMETPUA
MpaAmble U NIOCKOCTM D OpPMYNNPOBKA U NPUBEAEHNE A0KA3aTeIbCTB NPU3HAKOB
B MPOCTPAHCTBE B3aMMHOI0 PacrnosioXeHnUs NPAMbIX U NIOCKOCTENA.

PacnosHaBaHue Ha yeptexXax n Mmoaenax pasyindHbiX Ciyyaens
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MHOrorpaHHuKuN

B3aMMHOI0 PacnonoXeHns MpsMbIX 1 NJOCKOCTENR,
aprymMeHTMpOBaHNE CBOMX CYXAEHWA.

dopmynnpoBaHue onpeaeneHnin, NpU3HakKoB 1 CBONCTB
napannenbHbiX U NePNneHANKYNAPHbIX MIOCKOCTEN, ABYIPaHHbIX
N NMAHEAHbIX YroB.

BbINoMHEHME MNOCTPOEHNUS YINIOB MEXAY NPSMbIMUK, NPSMOR U
MIOCKOCTbIO, MeXAY MJIOCKOCTAMU MO ONUCAHUIO U
pacno3HaBaHne X Ha Mofensx.

MpumMeHeHNe NPU3HAKOB U CBOMCTB PACMONOXeHMs NPAMbIX U
MIOCKOCTEN Npu peLLeHnn 3agad.

N306paXkeHne Ha pUCYHKaxX U KOHCTPYMPOBaHME Ha MOAENsX
nepneHAnKynapoB M HaAKNOHHbIX K MAOCKOCTU, NPAMbIX,
napannenbHbIX NAOCKOCTEN, YI/I0B MeXAy NPsAMOn u
MIOCKOCTbIO Y 060CHOBaHNE MOCTPOEHMUS.

PelleHne 3aa4 Ha BblYMCNEHNE TEOMETPUYECKMX BENYNH.
OnucbiBaHWe PacCTOSHMUA OT TOUKM A0 NAOCKOCTKM, OT NPSAMOWA A0
MMOCKOCTU, MeXAy MNAOCKOCTAMU, MeXy CKPeLLnBaroLLMMnCS
NPAMbIMW, MEXAY NPON3BONbHLIMU PUIypaMn B MPOCTPAHCTBE.
dopmynnpoBaHmMe 1 OKa3blBaHWE OCHOBHbLIX TEOPEM O
paccTosiHUAX (TeopeM CyLL,eCTBOBaHMA, CBOWCTBA).
N306paxkeHne Ha YepTexax v MofgeNnsax pacCToAHUSA U
060CHOBaHMe CBOUX CY)XXAeHUI. OnpefenieHNe N BblUMCIEHNE
paccTosiHWIA B NpocTpaHCcTBe. [NpuMeHeHMe (hopMyn 1 Teopem
nnaHUMeTpun ansa

peLLeHns 3aaau.

O3HaKoM/IeHMe C MOHATUEM MapannenbHOro NPOeKTUPOBaHUA U
ero csoncTeamu. PopmynnpoBaHme TeopemMbl 0 NaoLaam
OpPTOroHaNbHOM MPOEKUNN MHOTOYTO/bHUKA.

MpumeHeHMe Teopun 419 060CHOBAHMA MOCTPOEHUIA U
BbIUNCNEHWUIA.

ApryMeHTUpOBaHMe CBOUX CYXAEHWNIN O B3aMHOM
pacnonoXeHnn NPOCTPaHCTBEHHbIX UTyp

OnuncaHne 1 XapakTepucTUKa pas/inyHbIX BUAOB
MHOrOrpaHHMKOB, MepeYnc/ieHne Nx 31eMeHTOB N CBOMCTB.
N306paxkeHe MHOTOrpaHHMKOB W BbINOMIHEHWE MOCTPOEHNSA Ha
N306paXKeHNAX U MOLENAX MHOTOrpaHHUKOB.

BbluncneHve NMHeNHbIX 31EMEHTOB U YI/10B B
MPOCTPAHCTBEHHbIX KOHPUIypaunsx, apryMeHTMpoBaHne cBomnxX
CYXOEHUN.

XapakTepucTuKa n n306paXKeHne ceyeHns, pasBepTKu
MHOrOrpaHHMKOB, BblYMC/IEHME NOLWAAeN NOBEPXHOCTEN.
MocTpoeHMe NPOCTENLWNX CeYEeHNIA Ky6a, NPU3Mbl, NMpaMuabl.
MpymeHeHWe (HakToB U CBEAEHUI U3 NNaHUMETPUMN.
O3HaKoMm/ieHMe ¢ BUaamn CUMMETPUIA B NPOCTPaHCTBE,
(hopmynnpoBaHue onpeseneHnin n CBOMCTB. XapaKTepucTunka
CUMMETPUMN Tesl BpaLleHMs U MHOTOrpaHHUKOB.
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Tena 1 NOBEPXHOCTK
BpalLleHus

N3mepeHna B
reomMeTpuu

KOOpAMHaTbl U
BEKTOPb!

MpuMeHeHNe CBOMCTB CUMMETPUIK MPU PELUEHNN 3aaau.
cnonb3oBaHMe NPUOBPETEHHbIX 3HAHWUIA ANS UCCME0BaHUSA U
MOZENNPOBaHUA HECNOXHbIX 3aau.

306paXkeHe OCHOBHbIX MHOTOrpaHHUKOB U BbIMO/THEHWE
PUCYHKOB MO YCNOBMAM 3aiay

O3HaKOM/IeHNE C BUaAaMu Ten BpaLleHusi, hopMynnpoBaHne nx
onpeaeneHnini n CBOMCTB.

dopmynmupoBaHMe TEOPEM O CEYEHUM Liapa NA0CKOCTbIO U
NMOCKOCTU, KacaTenbHOW K cepe.

XapaKTepucTuka n nobpaxeHne Ten BpaLLEHNS, X Pa3BEPTKM,
ceyeHus.

PewleHne 3aa4 Ha NOCTPOEHME CEYEHWNIA, BbIYUCNEHWE A/INH,
PacCcTOAHWI, Yrnos, nnowanen. NMposeaeHne AoKa3aTeNbHbIX
pacCy>XXeHWI Npu peLleHnn 3aaau.

MpUMeHeHNe CBOMCTB CUMMETPUM MNPU PELLEHNN 3a[ay Ha Tena
BpalleHNsi, KOMOMHaL MO Ten.

N306paXkeHne OCHOBHbIX KPYT/bIX TN U BbIMONHEHME PUCYHKA
Mo YCNOBUIO 3a7a4m

O3HaKoM/IeHME C MOHATMAMM Nowaam n o6bema, akcmuomamm u
CBOWCTBaMMU.

PelwleHne 3aa4 Ha BblYMC/IEHME NOWaAen NNOCKUX uryp c
NPUMEHEHNEM COOTBETCTBYHOLLNX (POPMYN U PaKTOB 13
NNaHUMETPUMN.

3yuyeHne TeopemM 0 BbIYUC/IEHUM 06BEMOB NPOCTPAHCTBEHHbIX
TeN, pelwleHne 3a4ay Ha NpUMeHeHne hopMyn BblYUCIEHUS
00bEMOB.

N3yueHne hopmyn Anst BbIYUCNEHUSA NAoOWaAein NOBEPXHOCTEN
MHOTFOrpaHHMKOB W TeN BpaLleHus.

O3HaKOM/IeHMe C METOAOM BbIYMC/IEHUS MIOWAAM MOBEPXHOCTH
chepesl.

PelwleHne 3aa4 Ha BblYMC/IEHNE NOLLafen NOBEPXHOCTH
MPOCTPAHCTBEHHbIX TeN

O3HaKOM/IeHMe C NOHATMEM BeKTopa. 3yyeHne 1eKapToBOM
CMUCTEMbl KOOPAMHAT B MPOCTPaAHCTBE, MOCTPOEHME MO 3a[aHHbIM
KoopAuHaTam TOYeK M MIOCKOCTEN, HAXOXAeHNe KoopauHat
ToYeK. HaxoxXaeHne ypaBHEHUI OKPYXKHOCTK, cdepsl,
NMOCKOCTU. BblunCeHMe pacCTOAHUIA MeXAy TOYKaMu.
3yyeHne CBOMNCTB BEKTOPHbLIX BE/IMUYUH, NPaBU Pa3N0XKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBu/ HAX0XAEHUS
KoopAuHaT BEKTOpa B NPOCTPaHCTBE, NpaBui AEUCTBUI C
BEKTOPaMW, 3afjaHHbIMU KOOpAMHATaMW.

MpuMeHeHNe Teopuun NpPU peLleHnn 3a4a4y Ha AeilcTBUs ¢
BEKTOpPaMMU.

3yueHne cKansipHOro Npon3BeaeHnss BEKTOPOB, BEKTOPHOI0
YPaBHEHUS NPSAMOIA N NNOCKOCTU. MPUMEHEHNE Teopumn npu
pelleHnn 3aaay Ha AeCTBMA C BEKTOpaMn, KOOPANHATHbIN
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METOo/], MPUMEHEHWE BEKTOPOB [/ BbIYMNCNEHNS BEIMUNH YI/0B
N PaccTOSHUN,

O3HaKOM/IEHMe C [0Ka3aTebCTBAMM TEOpeM CTEPEOMeTpUmn 0
B3aMMHOM Pacro/oXeHUN NPAMbIX U MIOCKOCTEN ¢
MCMONb30BaHNEM BEKTOPOB

7. YHEBHO-METOANYECKOE N MATEPUAJIbBHO-TEXHUWYECKOE
OBECIMEYEHWE MPOrPAMMbI YYEBEHOW ANCLIVUMNJINHBI

«MaTtemMatTmnka »

OcBOeHMe nporpaMmmbl y4ebHON AucumnamHbl «MatemaTuka » npegnosiaraet Haamyme B
npoeccnoHanbHOW 06pa3oBaTeNlbHOW OpraHusauumn, peanusyrowein obpasoBaTeslbHYHO
nporpammy cpefHero obuiero obpasosaHus B npegenax ocsoeHua OTOM CMO Ha 6ase
OCHOBHOrO 06uWlero o6pasoBaHmMs, y4ebHOro KabnuHeTa, B KOTOPOM UMEETCS BO3MOXHOCTb
obecrneunTb 06yyaroLMMca CBOOOAHBIN JOCTYN B IHTepHET BO BpeMs y4YeOHOro 3aHATUSA
N nepunof BHey4ebHOIN AeATeNbHOCTMW.

MomeuleHne KabuHeTa ypoBneTesopseT TpeboBaHWsM CaHUTaPHO-3MNUAEMUONOTNYECKNX
npasun u HopmaTtmeos (CaHlMuH 2.4.2 No 178-02) wu OCHalleHO TUMOBbIM
obopyfoBaH/MeM,  YyKaszaHHbIM B HacToAwMx  TpeboBaHMAX, B  TOM  4uUcne
cneumnann3npoBaHHOW y4yebHON Mebenbto U cpeAcTBaMy 06y4YeHWs, LOCTATOYHbIMU ANA
BbINOJIHEHNS TPebOBaHWIA K YPOBHIO NOArOTOBKM 06YyYaroLmXxCs.

B kabuHeTe umeeTcs MynbTUMeaniiHOE 060pya0BaHKeE, NOCPeACTBOM KOTOPOro
yyaCTHMKM  o6pas3oBaTe/slbHOro  npouecca MOryT  npocmatpuBaTb  BU3YyaslbHYHO
WH(opMaunio Mo  MaTemaTuke, CO34aBaTb Npe3eHTauuu, BUAeOMaTepuanbl, WHble
AOKYMEHTHBI.

B cocTaB y4yebHO-MEeTOANYECKOTO U MaTepmnanbHO-TEXHMYECKOro obecneyeHms nporpam-
Mbl Y4eOHON AgncumnamHbl «MaTemaTuka » BXOAAT:

* MHOTO()YHKLMOHa/IbHbIA KOMMIEKC npenojasaTens;

* HarnagHole nocobus (KOMNeKTbl y4ebHbIX Tabnuu, nnakatos, MOPTPETOB BblAato-

" nxes YYeHbIX-MaTeMaTuKoB 1 ap.);

* NH(HOPMALMOHHO-KOMMYHUKaTUBHbIE CPEACTBa;

* 3KpaHHO-3BYKOBbIE NMOCO6US;

* KOMMMEKT TEXHUYECKON JOKYMeHTauun, B TOM 4Yucie nacnopra Ha cpefcTBa 00ydeHUs,
WHCTPYKLUMK MO UX UCNOMb30BaHUIO U TEXHNKE 6e30NacHOCTH;

* 6MOBNNOTEYHbIA (DOHA.

B 61M6n1mnoTeYHblin POHA BXOAAT YYEOHUKM, yuebHO-MeToANYecKne KomnnekTol (Y MK),
obecneumBaroLne oCcBOEHWe Yy4eOHOW AMCUMNAMHBI «MaTemaTuka », PEKOMeHA0BaHHble
WM JONYyLWEeHHble Ans  MCMONb30BaHMA B MpPogeccMoHanbHbIX 06pa3oBaTesibHbIX
opraHmsaumsax, peanusyrowmx obpasoBaTe/slbHYK Mporpammy cpefgHero  obuiero
obpasoBaHMs B npegenax ocsoeHns ONMOIM CIMNO Ha 6a3e OCHOBHOrO 06WEro
obpasoBaHus.
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BM6ANOTEUHbIN (POHA AOMNOSIHEH 3HUMKAOMEAUAMU, CNPaBOYHUKAMW, HAY4YHOW, Hay4HO-
NONyNAPHON W APYrov NuTepaTypoin No MatemaTuke.

B npouecce ocBoeHMA nporpammbl y4ebHOW AUCUMMAMHBI «MaTemMaTuka» CTYAEeHTbI
MMEKT BO3MOXXHOCTb A0CTYyrna K 3/IeKTPOHHbIM Y4eOHbIM maTtepuanaMm Mo maTemMaTuke,
nMerLwmnmcs BCBOOOAHOM gocTyne B CeTM  VIHTepHeT (3NeKTPOHHbLIM  KHUram,
npakTUKymam, Tectam,matepuanam Erd v gp.).

PEKOMEHAYEMAA INTEPATYPA

AnAa cTyneHToB

N.A. Bnatos , O.B. CTtapoXunos « BeluncnurtenoHas marematuka» Y4yebHoe nocobue
( DNEKTPOHHLIA YYeOHUK)
JononHnTenbHaa nutepartypa

( 1) bawmakoB M. M. MaTemaTtumka: y4eOHUK 4S8 CTYA. YUpeXaeHuin cpeq. npod.
obpasoBaHua. —M., 2019.

BawmakoB M. . MaTemaTuKa. 3afa4yHuK: yueb. nocobue Ans CTyh. yUpexxaeHui cpes,
npod. o6pasosaHma. — M., 20109.
(2) Konmoropos A.H. n ap. Anrebpa un Hayana matemaTunyeckoro aHanmsa 10-11 kn. -
M.: IpocseLeHne , 2019r.
( 3)Anumos L. A. un ap. MaTemaTuka: anreépa v Hadyana maTeMaTU4YeCKOro aHanmsa,
reoMeTpus.
Anrebpa 1 Hayana matemaTtu4eckoro aHanmsa (6a3oBblil 1 yrny6ieHHbIn ypoBHK). 10— 11
Knaccol. — M., 2019.

(4) ATtaHacsH J1. C., byty3os B. ®@., Kagomues C. b. ngp TeomeTtpus (6a30Bblil 1
yrny6neHHbli ypoBHu). 10— 11knaccel. — M., 2019.

(5) A.l'. Mopakosuy |, [ ennwiesa J1.I'., Kopewkosa T.A. n ap. . Anrebpa n Havana
mMaTeMaTnyeckoro aHanusa 10-11 kn. B2 4. : Y 1 Y4yebHUK and yy-cs
06LL1e06pa3oBaTeNbHbIX yUupexaeHnin (6a30Bblil ypoBeHb) 4.2 3agavyHuk - M, 2019r.
l'yces B. A., F'puropees C. I'., MiBonrmnHa C. B. Matematuka gns npogeccuii u
cneumnanbHOCTEN coumanbHO-3KOHOMUYECKOT0o NPounsa: y4ebHUK Ans CTyA. YUpexxaeHni
cpea. npog. obpaszosaHns. — M., 2019.

[ns npenogaBaTenen

depnepanbHblin 3aKoH 0T 29.12.2012 Ne 273-P3 «O6 06pa3oBaHnmM B POCCUMINCKOM
depepaymn».

Mpukas MuHuctepcTea o6pasoBaHusd 1 Hayku P® ot 17.05.2012 Ne 413 «O6
YyTBEPXAeHUN (hefepasbHOro rocyfapcTBeHHOro 06pa3oBaTenbHOro cTaHAapTa CpesHero
(monHoro) obuwero obpasoBaHns».

Mpukasz MuHucTepcTBa obpasoBaHus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU
n3MeHeHU B MNMpunkaz MunHuUcTepcTBa 06pasoBaHna 1 Haykn Poccuiickon depepaumm ot
17.05.2012 Ne 413 «“O6 yTBEpPXAeHNN PeaepasnbHOro rocyaapcTBeHHOro
obpa3oBaTe/ibHOro cTaHgapTa cpefHero (NosIHOro) obuLero o6pasoBaHna” ».
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MucbMo [enapTaMeHTa rocyfapCTBeHHON NOMIUTUKK B cpepe MOoAroTOBKU paboumx
Kagpos 1 AMNO MuHuctepcTea o6pasoBaHmsa 1 Haykun P® ot 17.03.2015 Ne 06-259
«PekoMeHJauun Mo opraHM3aLmm nosyvyeHns cpegHero obulero o6pasoBaHus B npegenax
0CBOEHMA 06pa3oBaTe/lbHbIX NPOrpaMM CpeaHero npogeccMoHanbHOro o6pasoBaHmns Ha
6a3e OCHOBHOro 06L1ero o6pa3oBaHMsa ¢ y4eTOM TpeboBaHUl eaepanbHbIX
rocyAapCTBeHHbIX 06pa3oBaTe/lbHbIX CTAHAAPTOB U NOJyYaeMou npogeccun nnm
cneynanbHOCTM CpefHero nNpoeccMoHanbHOro 06pa3oBaHmns».

BawmakoB M. M. MaTemaTtunka: KH. 414 npenogasarens: meTtog, nocobuve. — M., 2013
bawmakos M. W., LibiraHos L. . MeTognyeckoe nocobue ans noarotoBkn K EM9. —
M., 2011.

NHTepHeT-pecypcsl

www. fcior. edu. ru (MHhopmaUNOHHbIE, TPEHNUPOBOYUHbLIE Y KOHTPOJIbHbIE MaTepuarbl).

[loKyMeHT noanucaH anekTPOHHON NOANUCHIO

Bnapgeneu: Wynera Bnagummp AHatonsesny

JOMKHOCTL: AMpeKTop

Opranusaums: FOCYJAPCTBEHHOE BIOIKETHOE MPO®ECCUOHANBHOE
OBPA30OBATE/BHOE YYPEXAEHVE KPACHOLAPCKOIO KPASA "AMLUEPOHCKNI
TEXHWKYM ABTOMOBWIIbHOIO TPAHCIMOPTA 1 CEPBUCA"

WHH: 232500656409

CepwiiHbli Homep: 009C6EB84FA49651A1EBD2BE30D125170D4
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