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Pabouasd nporpamma o6ueobpa3oBaTe/ibHON Y4Yeb6HOW AUCUUNINHbI
oyAn. 01 «MartemaTuka»  npegHasHayeHa ANa peanusaunn OCHOBHOM
npoeccrnoHanbHOW nporpammbl CIMO Ha  6a3e  OCHOBHOro 06wero
06pa3oBaHuA C OAHOBPEMEHHbLIM MOJlyYeHUEM CpeaHero obuwero ob6pasoBaHus.
Pabouast nporpammMa o6ueobpaszoBaTe/ibHON yuyebHOW aucumnanHel Oy An. 01
MaTtemaTtuka paszpaboTaHa B COOTBETCTBUMN C NPUMEPHON NporpaMmont y4ebHoM
pucumnanmHel «Matematuka: anrebpa v Hayasa MaTeMaTMUYecKoro aHanusa;
reoMeTpus» aBTop: bawmakoB M.A., [OKTOp (PU3MKO-MaTemMaTUUeCKMX
negarormyecknx  Hayk, akagemumk PAO, npodeccop (pekomeHA0BaHO
defepabHbIM TOCYAAPCTBEHHLIM aBTOHOMHbIM yypexaeHnem « defepalibHbli
WHCTUTYT pa3Butma obpasoBaHua» (PrAY «®UPO»). Mpotokon Ne3 ot 21
nona 2015 r. PernctpayuoHHbIA HOMep peueH3nmn 377 oT 23 umwona 2015 T.
PrAyY «®d®UNPO»). lNporpamma paspaboTtaHa C y4vyeToM TpeboBaHuM PIrOC
cpefHero obuwero o6pasoBaHus (yTBepXAeHa MpukKasoMm MuHUCTepcTBa
obpasoBaHMA U Haykm P® Ne 413 ot 17.05.2012 r., 3aperncrpupoBaHa
MuHuctepctsom HOctuymm PO Ne 24480 ot 07.06.2012 r.) n TpeboBaHWi
®roC cpefHero npodgeccuoHanbHOro o06pasoBaHMsa MO CreuuanbHOCTU
23.02.01 OpraHuzauma nepeBo30K W ynpasneHWe Ha TpaHcnopTe (Mo BuAam)
(yTB. npukKasom MuHucTepcTBa 06pa3oBaHUs M Haykn P® Ne 376 orT
22.04.2014 r. 3apeructpupoBaHHo MwuHuctepcteoMm Hoctuumm PP Ne 32499
oT 29.05.2014 r.) ykpynHeHHas rpynna npogeccuin  23.00.00 TexHuka u
TEXHO/IOTNUM Ha3eMHOro TpaHcnopTa.

OpraHu3ayus-paspaboTymk rocyfapcTBeHHoe 6r0LKeTHOe
npogeccnoHanbHoe  obpasoBaTenibHOe YyupexieHne KpacHoLapcKoro Kpas
«ANWEPOHCKNIA TEXHNUKYM aBTOMOOUNILHOIO TpaHCnopTa U cepBucar
(FeMNOY KK ATATC)

Paspabotumk: npenogasatens F6MOY KK ATATC [fenb EneHa XpucTunaHosHa
PelLeH3eHTbI:
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MOACHWUTEJIbHAA SAMNMMNCKA

Pabouyasi nporpaMmma o6uieo6pa3oBaTe/ibHOM y4eOHON AncUMUNANHA
«MartemaTtnka» SBNSeTCA 4acTbiO OCHOBHOW MPOMECcCUOHaNbHON nporpammbl
B cooTBeTcTBMU ¢ DT OC CI10 no cneunansHoctn 23.02.01 OpraHusauuns
NnepeBO30K W ynpaBneHne Ha TpaHcnopTe (No Bugam).

Pabouyas nporpamma  paspabotaHa Ha ocCHOBe Tpe6oBaHu Proc

cpefiHero obuwero obpasoBaHus, NPeAbABASEMbIX K CTPYKTYpe, COAEPXKaHUIO U
pesyfbTaTaM OCBOEHWUS YYeOHON AncUUNINHBLI «MaTemaTka» B COOTBETCTBUM
c PekomeHpauMamum nNo  opraHusayum  MNOJlyYeHUs  CpefHero  obuiero
obpasoBaHMA B Mpefenax OCBOeHUs o06pasoBaTesibHbIX MPOrpaMm CpefHero
npoeccnoHanbHOro obpa3oBaHMsA Ha 6a3e OCHOBHOroO 06LLero o6pasoBaHus C
yyeToM MprumepHO OCHOBHOW 06pa3oBaTe/lbHOM MporpaMmbl CpeHEero 06LLero
o6pas3oBaHuAa, 0f40OPEHHON pelleHNEM (eaepanbHOro y4ebHO- METOAUYECKOro
00beMHEHNA No obueMy obpa3zoBaHUo (NPOTOKON OT 28 UoHA 2016 r. Ne2/16-
3), NPUMEPHOM NporpamMmon yyebHOW AucuUNInHbI «MatemaTuka: anrebpa u
Hayana MaTeMaTW4yeckoro adanusa; reomeTpua» aBTop bawmakos M.WU.,
akagemnk PAO, [OKTOp (M3MKO- MaTeMaTUYeCKUX Mnefarornyecknx Hayk,
npogeccop  (ogobpeHa PrAY «defepanbHbli  MHCTUTYT  pasBUTUA
obpasoBaHua», 2015 r.). I

CopgepxxaHue nporpaMmmbl «MaTtemaTuka: anrebpa v Hayana maTemMaTM4yecKoro
aHanun3a; reomeTpusa» HanpasieHO Ha LOCTVIKEHUE CefyOLWmnX Lenei:

o obecrneyeHne CHOPMMPOBAHHOCTU  MpPeACTaBNEHUA O  COLMANbHBIX,
KY/NbTYPHbIX Y UICTOPUYECKUX (PAKTOpax CTaHOB/IEHUS MaTeMaTUKW;

o obecreyeHne CHOPMUPOBAHHOCTU JIOTUYECKOrO, anropuTMMUYECKOro MU
MaTeMaTNYECKOro MbILLJIEHNS;

e obecneyeHne CHOPMUPOBAHHOCTM YMEHUWA MPUMEHATHL MOMYYEHHbIe 3HAHWUS
Mpu pelleHnn pasnyHbIX 3agad;

» obecrneyeHne CHOPMUPOBAHHOCTU MpPeLCTaB/eHNIA O MaTemMaTMKe Kak 4acTu
obLeyenoBeYeCKO KynbTypbl, YHUBEPCA/IbHOM f3blKe HayKu, MO3BONAKOLLEM
OMUCLIBaTb N U3y4yaTb peasibHble MPOLECChl U ABEHNS.

B nporpammy BK/IOYEHO COAepXXaHue, HanpaB/ieHHOe Ha (OopMuUpoBaHue Yy
CTYEHTOB KOMMETEeHLUA, HEOOXOAUMBIX A/1IA KayecTBeHHOro ocsoeHua OlMOrM
CMNO Ha 6a3e OCHOBHOro o06uero o6pasoBaHMA C MONYyYEHWEM CpPeLHEro
obuiero o6pasoBaHus; NporpamMmmbl NOAFOTOBKM KBANMPULMPOBAHHbLIX paboymx.



OBWAA XAPAKTEPNCTUNKA YUYEBHOW ANCUNNNNHDI
«MaTtemMmaTunka»

MaTemaTnuka SBNSeTCa  (PyHAaMeHTanbHOW  06uieobpa3oBaTe/ibHOM
AVNCUMMNHON CO  CNOXMBLUMMCS YCTOWYMBBIM COAEpPXXaHWEM U  06LWUMM
TpeboBaHMAMU K NOATOTOBKE 00yYaloLWMXCa, peannsyromnx obpasoBaTesibHYyo
nporpaMmmy cpeaHero obuiero obpasoBaHus B npegenax ocsoeHunst OMOIM Cro
Ha 6a3e OCHOBHOro 06Lero obpasoBaHus.

Ob6uwme uenn n3ydeHUss maTemaTUKM TPagUUMOHHO Peann3ytoTcs B YeTbIpex
HanpaBfeHNAX:

1) obuiee npeacTaBneHne 06 naeax N MeTogax MaTemaTuKW;

2) NHTeNNeKTyanbHOe PasBUTKE;

3) oBnageHne He06X0ANMbIMU KOHKPETHBIMW 3HAHUAMMU U YMEHUAMMU;

4) BocnuTaTeNbHOE BO3AeNCTBME.

M3yyeHne martemaTuUkKum Kak npodunsHoM obuieobpasoBaTenibHON Y4ebHOW
ANCUUNNHBI,

YUNTbIBaKOLLE CMeungurKy ocBamBaeMbixX cTygeHTamu npodeccnin CMO wnm
cneynanbHocTn CIO, obecneymBaeTcs:

* BbIOOPOM Pa3IMYHbIX MOAX0A0B K BBEAEHNK OCHOBHbIX MOHATWUIA,

e (QopmupoBaHMEM  CUCTEMbl 'y4ebHbIX  3afjaHuWil, obecneynBarOLLNX
30 (PeKTUBHOE OCYLLECTBIEHMNE BblOPAHHbIX LieN1eBbIX YCTAHOBOK;

e 060raueHnemM cnekTpa CTunen y4yebHON AesATeNbHOCTU 3a CYET COrnacoBaHUs
C BEAYLLNMM NesATeNIbHOCTHbIMY XapaKTepuctukamu BblOpaHHO
cneynanbHOCTH.

MpogmnbHaa cocTaBnstowas oTpaxkaeTcd B TpebOBaHUSX K MOArOTOBKE
00yuvaroLINXcs B YacTu:

e 00UlEeA CUCTEMbl 3HaHWIA: cogepXXaTeflbHble MNPUMEPbI  WUCMOMb30BaHMS
mMaTeMaTUYeCKUX niaen n MeTo4oB B NpothecCMOHaNbHOM AeSATENbHOCTH;

* YMEHW: pa3nuune B YPOBHe TpebGOBaHWI K CAOXHOCTU MNPUMEHSEMbIX
anropnuTmoB;

* MNPaKTUYECKOro WCMOMb30BaHUS MPUOGPETEHHbLIX 3HAHWA WU YMEHWA:
NHANBNAYANbHOTO Y4YeOGHOro onbiTa B MOCTPOEHUN MaTeMaTUYeCKUX MOAenein,
BbIMO/IHEHUN UCCNef0BaTENIbCKUX MPOEKTOB.

Takum 06pa3om, peanusauns CoaepXKaHmsa y4ebHOW ANCUMNINHBI OPUEHTUPYET
Ha NPUOPUTETHYK PONb MpOLEeccyaNbHbIX XapaKTePUCTUK Yy4yeObHON paboTsl,
3aBMCALLMX OT nNpouns npodeccMoHanbHOro 06pa3oBaHMs, NOAYYEHUs OnbiTa
MCNOMb30BaHMSA MaTeMaTUKM B  cofepXXaTelbHbIX W NpogeccroHanbHO



3HAUMMbIX  CUTyaumax MO  CpaBHEHMKO ¢ (hopMasibHO-YPOBHEBLIMMU
pe3ynbTaTUBHbIMU XapaKTepUCTUKaMn 00yUeHMS.

CogepXXaHme yuyebHOW  AMCUMNAMHBLI  pa3paboTaHO B COOTBETCTBUM C
OCHOBHbIMM COfepXaTeNbHbIMU NMHUAMM 0BYyUYeHMA MaTeMaTUKe:

e anrebpanyeckas NMHUSA, BKAKOUaroLWas cUcTemMaTM3auMio CBEAEHWA O yucnax;
M3yyeHMe HOBbIX M 0600LLEHME paHee W3yYeHHbIX onepauuini (Bo3BeAeHMEe B
CTeneHb, W3BNEYEHWE KOPHA, NorapupmmpoBaHne, CUHYC, KOCWUHYC, TaHreHC,
KOTaHreHC M 06paTHble K HUM); U3Y4YeHNe HOBbIX BUAOB YMC/IOBbIX BbIpaXeHWM
n opMyn; COBepLUEHCTBOBAHWE MPAKTUUYECKUX HaBbIKOB W BbIYUCIUTENbHOM
Ky/NbTypbl, pacliMpPeHne W COBEPLUEHCTBOBaHME anrebpanmyeckoro arnnapara,
C(hOPMUPOBAHHOIO B OCHOBHOMW LWKOME, U €ro NPUMEHeHMe K peLleHunto
MaTeMaTUYEeCKUX U NPUKNaaHbIX 3adav;

* TeopeTUKO-PYHKLUMOHANbHAA AWHMA, BKKOYaloWas cuctemMaTusauyuio u
pacluMpeHne CBeAeHUA 0 (QYHKUMAX, COBEPLUEHCTBOBaHWE rpagmyecKnx
YMEHWIA; 3HAKOMCTBO C OCHOBHbIMW WAEAMM XU MeToAamn MaTemaTU4ecKoro
aHanu3a B 06beMe, MO3BOMAKLWEM WCCNeAO0BaTb 3NeMeHTapHble (YHKUUN U
pewwarb MPOCTeNLINe reoMeTpuYeckue, (uandeckne u [pyrue npuknagHole
3afauu;

* IMNHNSA YPaBHEHW N HEepPaBEHCTB, OCHOBaHHasA Ha NOCTPOEHUU U UCCef0BaHNN
MaTeMaTU4yecKnX Mofenieid, nepecekarowasacs ¢ anrebpanyecko n TeopeTuKo-
(PYHKLUMOHANIbHOW NMHUAMU U BKKOYalOLWas pasBuThe U COBEPLUEHCTBOBaHME
TEXHUKN anrebpanmyeckmx npeobpa3oBaHUii AN  pPeweHns  ypaBHEHWUMN,
HepaBeHCTB M CUCTEM; (DOPMMPOBaAHME CMOCOBHOCTM CTPOUTHL U KUCCNef0BaTb
npocTelilie MaTeMaTUYecKme MoAenn Npu peweHnn NpuKnagHbixX 3agad, 3agad
N3 CMEXHbIX U cneunanbHbliX AUCLUNINH;

e reoMeTpuyeckas /fWHMA, BKAKOYaKOLWAA HaArnsgHble nNpeAcTaBNeHUs O
MPOCTPAHCTBEHHbIX QuUrypax w W3y4yeHUe UX CBOWCTB, (hopmMMpoBaHWE W
pasBuTUe MPOCTPaAHCTBEHHOIO BOOOpaXkeHus, pa3BuTUE cnocoboB
reoMeTpuYecKNX WU3MEPEHU, KOOPAMHATHOIO M BEKTOPHOr0 METOAOB AN
peLleHna MaTeMaTMUYeCKMX N NPUKNagHbIX 3ajay;

e cTOXacTunyeckas NMHMSA, OCHOBaAHHAasi Ha Pa3BMTUM KOMOMHATOPHbLIX YMEHWUI,
npeacTaBieHN 0 BEPOSATHOCTHO-CTATUCTUYECKNX 3aKOHOMEPHOCTAX
OKPY>XarLero mupa.

B Tematuyeckom nnaHe nporpaMmbl y4eOHbI MaTepuan npeacTaBieH B opme
Yyepefylouleroca  pasBepTbiBaHWA  OCHOBHbIX  COAEPXATeNbHbIX  JIMHUN
(anrebpanyeckon, TeOPETUKO-PYHKLMOHANLHOW, YpaBHEHWA W HEPaBEHCTB,
reoMeTpMUYecKoi, CTOXaCTUYECKOI), 4TO NO3BONSIET FMOKO WMCNOMb30BaTb WX
PacnonoXeHne N B3aMMOCBS3b, COCTaBNATb pPaboumnii KaneHAapHbI nnaH, no-
pasHOMY u4epeays YydeOHble TeMbl (FnaBbl Y4yeOHMKA), YyuuTbiBas npodub



)

npoeccnoHanbHOro obpasoBaHus, cneunduky ocsamsaemoin npoteccun Cro
unn cneymanbHocTn CroO, rnybuHy n3yyeHns matepuana, ypoBeHb MOAroTOBKU
CTYZIeHTOB MO NpeamMeTy.

Tpe6oBaHMAa K pesynbTaTtaM 0Oy4YeHMS MNpPOSBATCS B YPOBHE HAaBLIKOB IO
PELLEHMIO 3a7a4 1 ONbITe CaMOCTOATENIbHON PaboThl.

N3yyeHne ob6uieo6pa3oBaTeibHOW Y4yeOHON AucumnauMHbl  «MaTemaTmkar
3aBepllaeTca  nojBefeHMeM UTOroB B (hOpMe 39K3aMeHa B pamKaX
NPOMEXYTOYHOW aTTecTaymm CTYAEeHTOB B TMpoLecce OCBOEHMA OCHOBHOM
ornomn Cno c¢ nonyyeHnem cpegHero obuero o6pasoBaHusa (MMNKPC,
MMAccs).

B pasgene nporpammbl «Cofep)aHue y4ebHOW AUCUMMIUHBI» KYPCUBOM
Bblle/IeH MaTepuan, KOTOpbliA MpU MU3YyYeHUN MaTeMaTMKKU Kak 6a30BOW, Tak U
NPOMUNIbHON YUYEOHOIN ANCLMMANHBLI, KOHTPOIO He NMOANIEXMNT.



MECTO YUYEBHOW ANCLNMN/IMHBI B YYEBEHOM MJIAHE

YyebHad aucumnnmHa «MatemaTuka» SBNSETCA  Y4YeOBHbIM  MNpeaAMeTOM
06s3aTeNbHON npeaMeTHOW o6nactm «MaTemMaTuka U mHGpopMaTuka» Proc
cpeaHero obuwero obpasoBaHms.

B npodeccuoHanbHbiX 06pasoBaTebHbIX  OpraHu3auusx, peannsyoinx
ob6pa3oBaTe/fibHYK0 MNporpaMmy cpefgHero o6uiero obpasoBaHWst B npefenax
ocBoeHusa OlOIM CIO Ha 6a3e OCHOBHOro o06uero obpasoBaHWs, y4debHas
pmcumnanHa  «Martematuka» M3ydaetcs B 06weobpasoBaTe/lbHOM  LMK/e
yyebHoro nnaHa ONMOIM CIMNO Ha 6a3e OCHOBHOro o6uwero o6pasoBaHuUsi C
nonyyeHnem cpegHero ob6uiero obpasosaHus (MIKPC, MMCC3).

B yuebHbix nnaHax MMKPC, MMCC3 y4yebHasa gucumnnnHa «MaTemaTmkar
BXOAUT B CcOCTaB o006WMX 06ueobpa3oBaTe/lbHbIX YUYEOHbIX AUCLMUM/INH,
hopMmupyembix 13 06a3aTeNbHbIX NpeAMeTHbIX o6nacteit ®rOC cpegHero
obuiero obpasoBaHua, Ansd cneymnanbHocteir CMO cooTBETCTBYIOLWErO NPous
npoeccrnoHanbHOro o6pasoBaHus.



PE3Y/IbTATbl OCBOEHWA YUEEHOW ANCUNTNNHDBI
I

OcBOeHMe cogepXaHus yyebHOW AucuMnInHbL «MatemaTuka» obecreumBaeT
AOCTMXKEHMNE CTYeHTaMu Cneayrowmx pesyibTaTos:
* IMYHOCT HbIX:
- C(hOpMMPOBAHHOCTb MPeACTaBNEHUIA O MaTeMaTUKe KaK YHMBEPCanbHOM Si3blKe
HayKW, CpefcTBe MOJENMPOBaHWS SBMEHUA W MPOLECCOB, MAesX W MeTofdax
MaTeMaTUKW;
- MOHMMaHMe 3HaYMMOCTN MaTeMaTUKK AN HayYHO-TEXHUYECKOro nporpecca,
C(hOPMMPOBAHHOCTb OTHOLLEHUSI K MaTEMATMKe KaK K YacTu 0bLieyenoBevecKoii
KY/NbTypbl Yepe3 3HaKOMCTBO C UCTOPME pasBMUTMUA MaTeMaTuKu, 3BOJOLMEN
MaTeMaTUUYeCKnX Naei;
- pasBUTUE JIOTMYECKOr0 MbILW/IEHNS, MNPOCTPAHCTBEHHOIO BOOGpPaXEHWS,
anropuTMUYECKO  KyNbTypbl,  KPUTUYHOCTU  MbIW/JIEHUS  Ha  YPOBHE,
HeobXxoauMoOM  And  6ygyuiei  npodeccMoHanbHOW  AesATeNbHOCTWU,  ANS
NMPoAO/MKeHNs 06pa3oBaHNs 1 camoobpasoBaHus;
- OBMafiecHNe MaTeMaTUYECKMMW 3HAHMAMWU U YMEHUAMU, HEOOXOAWMbIMU B
MOBCEAHEBHOW >KW3HW, [N OCBOEHUSI CMEXHbIX €eCTeCTBEHHOHAY4YHbIX
ANCUMNANH WM AUCUMNANH  NPOMECCMOHANbHOIo0 UMKAa, Ans  NoslyyeHus
obpa3oBaHMA B 061acTAX, He TPedyrLwWmUx YrnybneHHON MaTeMaTUyecKomn
MOArOTOBKM;
- TOTOBHOCTb M CNOCOGHOCTb K 06pa3oBaHuUto, B TOM Ymnc/ie caMoobpa3oBaHuto,
Ha MPOTSHXKEHUU BCEW >KM3HW; CO3HaTe/IbHOE OTHOLWIEHME K HemnpepbiBHOMY
06pa3oBaHMI0 KakK YCNOBUIO YCMNeELWHOW npogeccroHanbHOW M 06LLeCTBEHHOM
[eATeNbHOCTH;
- TOTOBHOCTb M CNOCOGHOCTb K CAMOCTOATE/IbHON TBOPYECKOW M OTBETCTBEHHOW
[eATeNbHOCTH;
- TOTOBHOCTb K KONMEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMWN B
obpasoBaTte/ibHOW, 0OLLECTBEHHO MO/IE3HOM, Y4eOHO-MCCNe0BaTe/IbCKOM,
MPOEKTHON 1 ApPYrux BUAax AesTenbHOCTH;
- OTHOLLEHNE K NpoteccMoHanbHOM AeATeNlbHOCTM KakK BO3MOXXHOCTU y4acTusi B
PELEHUN NNYHBLIX, OOLWECTBEHHbIX, FOCYAapCTBEHHbIX, 06 EeHaLNOHaNbHbIX
npo6nem;
e MeTanpegMeTHbIX:
-yMeHVe CaMOCTOSTENbHO ONpeaensaTh Lenn AeaTeNbHOCTU U COCTaBNAATb MNaHbl
[eATeNbHOCTN;  CaMOCTOSITEIbHO  OCYLWEeCTBAATb,  KOHTPOAMPOBaTb WU
KOPPeKTMpOoBaTh AeATe/IbHOCTb;, WCMO/b30BaTb BCE BO3MOXHble PeCcypcbl ANS
JOCTMXKEHUA TMOCTaB/EHHbIX LUeNed W peanusayum MnaHoB [eATe/IbHOCTY,
BblOMpaTh YCNELWHble CTPATErMMN B Pa3/INUYHbIX CUTYaUUAX;



-yMeHWe MNPOAYKTMBHO 06WWarbca W B3aMMOLEWCTBOBaTb B MpoLecce
COBMECTHOW  [eATENbHOCTW, Y4YuUTbIBATb  MNO3ULMM  APYrUX  Y4aCTHUKOB
LeATeNIbHOCTU, 3PEeKTUBHO paspeLlaTb KOHMINKTLI;

-BflafleHVe  HaBblKaMW  NO3HaBaTe/lbHOW, Y4yebHO-uccnefoBaTeNIbCKOM U
MPOEKTHOWN [eATeNbHOCTW, HaBblKaMMW paspelleHus npob6siem; Croco6HOCTb U
FOTOBHOCTb K CaMOCTOATE/IbHOMY MOUCKY MeTOLOB pPELUEHUs MpPakTUYecKnx
3afay, NPUMEHEHUNIO Pa3INYHbIX METOA0B MO3HAHUS;

-TOTOBHOCTb U CMOCOBHOCTb K  CaMOCTOATENIbHOW  MH(OPMALMUOHHO-
Mo3HaBaTe/IbHON  [eATeNIbHOCTW, BKIKOYaA YMeHWe OpPUEHTMPOBATbCA B
PasNNUUHbIX  UCTOYHMKAX  WHMOpMaUUW,  KPUTUYECKU  OLEeHMBaTb U
NHTEpPNpeTupoBaTb NH(pOPMaLLIO, NOMYYAEMYIO U3 PA3INYHBIX UCTOYHWNKOB;
-B1afleHne A3bIKOBbIMY CPeACcTBaMU: YMEHME ACHO, IOTUYHO U TOYHO u3naratb
CBOO TOYKY 3peHus, UCNOoJIb30BaTh afeKBaTHbIE A3bIKOBbIE CPEACTBA,;

-BflafleHVe  HaBblKamu  MO3HABaTe/NbHON  pe(neKcunm  Kak  0CO3HaHus
COBeplUaeMbIX [eACTBUA W MbICINTENIbHbIX MPOLECCOB, WX pPe3ynbTaTtoB U
OCHOBaHWW, rpaHUL, CBOEro 3HaHWA W He3HaHUA, HOBbIX NO3HaBaTe/IbHbIX 3a4au
N CPEACTB AN UX JOCTUXEHNUS,

-Lle/IeyCTPEM/IEHHOCTb B MOUCKaX U NPUHATUW peLleHnid, cO06pasnTeNisHOCTb U
WHTYWULMA, Pa3BUTOCTb MNPOCTPAHCTBEHHbIX MPeACTaBNeHUA; CMOCOOHOCTb
BOCNPUHMMATb KPacoTy M rapMOHUI0 MUPa,;

* MPeLMEeTHbIX:

-C()OpMUPOBAHHOCTb MPEACTaB/IEHUA O MaTeMaThKe Kak 4acTh MUPOBOM
KyNbTypbl W MeCTe MaTemMaTUKM B COBPEMEHHOW LUMBUAMU3aLMMK, criocobax
onvcaHusa AB/IEHNIA peanbHOro MUpa Ha MaTemMaTUyYeCcKOM A3bIKE;

-B/lafleHNe HaBblKaMW WCMO/b30BaHNA TOTOBbIX KOMMbKOTEPHbLIX MPOrpamMm npu
peLleHnn 3ajad;

-C()OPMUPOBAHHOCTb  MpefCcTaBfeHAA 0 MaTemMaTUYecKMX MOHATUAX Kak
BXXHENLWNX MaTeMaTUUYeCKUX MOAEeNAX, MO3BOMIAIOLWMX ONUCLIBATL U U3YyYaTb
pasHble npoueccbl M ABMIEHUA; MOHWMAaHWE BO3MOXXHOCTM aKCMOMaTUYecKoro
MOCTPOEHUA MaTeMaTUUYeCKUX Teopuia;

-BflafleHVe MeTOofaMV [0Ka3aTeNbCTB W aNrOpMTMOB peLLeHUs, YMeHue uX
MPUMeHATb, NPOBOAUTL [OKa3aTe/lbHble PacCYyXXAeHUs B X04e peLleHuns 3ajad;
-BNafieHne  CTaHAapTHbIMKW  MpUMemMamMu  pelleHns  paunoHanbHbIX  U”
nppaumuoHanbHbIX,  MOKa3aTeNbHbIX,  CTEMEHHbIX,  TPUTOHOMETPUYECKUX
YPaBHEHWIW W HePaBeHCTB, WX CUCTEM; UCMO/b30BaHWE FOTOBbIX KOMMbIOTEPHbIX
nporpaMm, B TOM 4uc/fie 419 MOUCKa NYTU PeLleHns U UAMKCTpaLnm peLleHns
YpaBHEHUIN N HepaBeHCTB;

-ChOpMUPOBAHHOCTb npeacTaBneHunn 06 OCHOBHbIX MOHATUAX
MaTemMaTM4YecKoro aHanuMs3a W UX  CBOWCTBax, BflafleHWe  YMeHuem



XapaKTepu3oBaTb MNOBeAeHWE (YHKUWUIA, UCMONMb30BaHWE MONYUYEHHbIX 3HAHWIA
ANst ONUCAHWS 1 aHanMn3a peasnbHbIX 3aBUCUMOCTEN;

-BNafiecHNe OCHOBHbLIMW TMOHSATUAMW O MAOCKMX W  MPOCTPAHCTBEHHbIX
reoMeTpUYecknx urypax, WX OCHOBHbIX CBOICTBax; CHOPMUPOBAHHOCTb
YMEHUS pacno3HaBaTb FEOMETPUYECKME (PUFYypbl Ha YepTexax, MOoAensx u B
peanbHOM MUpe; NPUMEHEHWE W3YUYEeHHbIX CBOWCTB FeoOMeTpUYecKux uryp u
GopMyn Ans pPelieHns TeoMeTpUYeckux 3afady W 3agady C MNpakTUYECKUM
COlePXKaHMEM;

-chOPMUPOBAHHOCTL MPEACTABNEHUIA O nNpoueccax W SBAEHUAX, WMEKLLINX
BEPOATHOCTHbIA XapaKTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTSIX B peaslbHOM
MUpPE, OCHOBHbIX MOHATUAX 3N1EMEHTApPHO TeopuM BEePOSATHOCTEN; YMEHWIA
HaxoAUTb W OLleHWBaTb BEPOSITHOCTU HACTYMNNEHUS COObITUIA B MPOCTEALLMNX
NPaKTUUYECKNX CUTYaLUSX U OCHOBHbIE XapaKTEPUCTUKMN CRYyYaliHbIX BENUUNH;

-BNafIeHNe HaBblKaMW UCNONb30BaHNSA TOTOBbIX KOMMbIOTEPHbIX NPOrpaMmM npw
peLLIeHnm 3a4au.



COJEPXXAHWE YYEBHOW ANCUUMNNHBI

BeeneHune
MaTtemaTuKa B Hayke, TEXHUKE, 3KOHOMWKE, NHPOPMALMOHHBIX TEXHONOMMUAX U
NPaKTUYEeCKON AeaTenbHOCTU. Llenn 1 3agaym naydyeHns maTtemMaTuKu npu
ocBoeHun npodgeccuin CrO u cneumnansHocTeir CMO.
ANNCEBPA

Pa3BnTuMe NOHATUS O YNCTIE.
Llenble 1 paumnoHanbHble yncna. [encTButenbHble yncna. NMpunonnm>xKeHHole
BbluyncneHunst. KomnnekcHble yncna.

KopHu, cTeneHn nnorapngpmsl
KopHn n cteneHn. KOpHWM HaTypanbHOW CTEMeHW W3 4yucna U UX CBOWMCTBA.
CTeneHn C payunoHanbHbIMW MOKaszaTensamu, ux cBoucTBa. CTeneHn ¢
AEUCTBUTENbHLIMWU MNOKasaTensMmu. CBONCTBA CTENEHW C [AeACTBUTENbHbIM
nokasaTenem.
Norapupm. Jlorapudm yucna. OCHOBHOe norapMMmMUeckoe TOXAECTBO.
[ecaTnyHble U HaTypasbHble norapudmel. MNMpasuna AencTBUn ¢ norapumamu.
[Mepexol K HOBOMY OCHOBaHMUIO. }
MpeobpasoBaHue anrebpanyeckux BblpaXKeHWIA. MpeobpasoBaHue
payuoHasbHbIX, nppaumnoHanbHbIX CTEMEHHbIX, noKasaTe/ibHbIX n
norapu@MmnUYecKnX BblparkKeHWUM.
MpakTunyeckne 3aHATUA
ApumeTnyeckme OeWCTBUA HaL uUUCNaAMU, HAXOXAEHWE MNPUOANKEHHbIX
3HAYEHWN BENIMYMH WU MNOTPELUHOCTEN  BblYMC/IEHUI  (aBCONOTHON U
OTHOCUTENbHOW), CPaBHEHME YNCNOBbIX BbIPAXKEHWUIA.
BbluncneHne n cpaBHeHMEe KOPHE. BbINOMHEHWE pacyeToB ¢ paankKanamu.

PeweHne  uvppaunoHanbHbIX  YypaBHEHW. HaxoXaeHune  3HaYeHWN
CTEMeHerl C  pauuoHanbHbIMKM  nokazatenamu. CpaBHEHUWE  CTEMEeHen.
Mpeobpa3oBaHNs BbIPaXEHWI, cogepXXalmxX CTeneHn. PelleHne nokasaTe/lbHbIX
YPaBHEHWN.

PelleHne npuknagHblX 3aaad.

HaxoXaeHne 3HayeHuit norapudgma no mnpPou3BOSIbHOMY OCHOBaHUIO.
lMepexo4 OT OAHOr0 OCHOBaHMA K Apyromy. BbluncrneHne u cpaBHeHMe
norapudgmoB. JlorapumunpoBaHme 1 NOTEHLUNPOBAHUE BbIPaXKEHWIA.

MpMBAMXKXEHHbIE BbIYMUCIEHUSA U PELLEHNS NPUKNAAHbIX 3a4ad.

PewleHne norapuMmnyecknx ypaBHEHWUIA.
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OCHOBblI TPUTOHOMETPUWA
OCHOBHble NOHATUA
PaanaHHaa mepa yrna. BpawarensHoe gsmxeHue. CUHYC, KOCUHYC,
TaHreHC U KOTaHIeHC ymcna.

OCHOBHble TPUTOHOMETPUYECKNE TOXAeCTBa

dopmynbl npusegeHns. PopMysbl CNoXeHUs. ®opmMy bl YABOEHUSA
dopMy/bl NONOBUHHOTO yrna.

MpeobpazoBaHUs NPOCTENLLNX TPUTOHOMETPUYECKNX BbIPaXKeHN
MpeobpasoBaHne CyMMbl TPUTOHOMETPUYECKMX PYHKLNIA B NPOU3BEAEHNE U
Npon3BefeHNa B CyMMY. Bblpa>KeHne TPUroHOMe T PUYECKUX (PYHKLMIA Yepes
TaHreHc NoNoBMHHOTO aprymMmeHTa.

TpUroHoMeTpUYECKME YpaBHEHUS N HEpaBEHCTBA

MpocTeimne TPUTOHOMETPUYECKME ypaBHEHUS. MpocTeiwmne
TPUTOHOMET PUYECKME HepaBeHC T Ba.

ObpaTHble TPUTOHOMeTPUYECKNE (PYHKLUUU. APKCUHYC, apKKOCUHYC,
apKTaHreHc.

[NpakTunyeckne 3aHATUA

PagnaHHbI MeTOf W3MepeHW YrnoB BpalweHWs U CBA3b C rpagyCHOM
Mepo.

OCHOBHble TPUIOHOMETPUYECKME TOXAECTBA, (OPMY/bl  CNOXEHUS,
YOBOEHMsA, npeobpa3oBaHMe CYMMbl TPUTOHOMETPUYECKMX (DYHKUMIA B
npoussefeHve, npeobpasoBaHne NPon3BefeHNs TPUrOHOMETPUYECKNX PYHKL M
B CyMMmy. pocTeilume TpPUroHOMeTpUYeCKne ypaBHeHUs M HepaBeHCTBa.

O6paTHble TPUTrOHOMETPUYECKUE (YHKUUKN: apKCUHYC, apKKOCUHYC,
apKTaHreHc.

OYHKLUWWN, X CBONCTBA U TPADUKN

dyHKUMN. O6nactb onpefesieHNUss U MHOXECTBO 3HaAYeHWi; rpaduk
(YHKUMW, NOCTpPOeHWe  rpaMkoB  (PYHKUMIA, 3afaHHbIX  PasINYHbIMU
cnocobamu. |

CsoictBa  (YHKUMW.  MOHOTOHHOCTb,  4YETHOCTb,  HEYETHOCTb,
OrpaHUYeHHOCTb, MEPUOAMYHOCTbL. [MPOMEeXyTKM BO3pacTaHWs W y6biBaHWA,
Hanbonbllee W HaWMeHblUee 3HayYeHusd, TOUKM 3KcTpemyma. [ pagumyeckas
NHTepnpeTaumsa. [puMepbl (YHKUWOHANbHbLIX 3aBUCUMOCTEW B peasibHbIX
npoueccax n ABNeHNAX. ApupMeTnyecKme onepaunmn Hag QYHKUUAMN.
CnoxHaa gpyHKumna (komnosununs). NMoHATUE 0 HenpepbIBHOCTUN (oyHKLUW.
O6paTHble PyHKUUKN. O6nacTb onpeaeneHnst n 06nacTb 3HAYEHWI 06paTHOW
yHKUMK. Tpadmk 0bpaTHON PYHKUMA.
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CTeneHHble, NoKasaTe/ibHble, Iorapnmmnyeckmne u TPUroHOMeTpuUYecKne
PYHKLNN.
O6paTHble TPUTOHOMETPUYECKME DYHKL NN

OnpeneneHnst hyHKLUWNIA, UX CBOMNCTBA U rpauKkn.

Mpeobpa3oBaHMa rpagukoB. [lapannenbHbli  MEPEHOC, CUMMETPUSA
OTHOCUTENbHO OCel  KOOpAWMHAT W CUMMETPUS OTHOCUTENIbHO Hadana
KOOPAWHAT, CUMMETPUA OTHOCUTENbHO MPAMON Yy = X, PacTsSXXeHue u cxKaTue
BAO/Ib OCEM KOOpAMHAT.

MpakTunyeckne 3aHATUSA

Mpumepbl 3aBUCUMOCTEN MeXAy MNepeMeHHbIMW B peasibHbIX MNpoueccax
M3 CMEXHbIX AucumnanH. OnpegeneHne (yHKUMA. TOCTpPOeHME W 4TeHue
rpagokoB  (yHKUMi. WccnepoBaHne — (hyHKUuM. CBOICTBA  JIMHEMNHON,
KBaApaTu4HOMN, KYCOYHO-/IMHENHOM W APO6GHO-NMHEAHON  (YHKLWINA.
HenpepbiBHble U Nepuoanyveckne GyHkumMn. CBoKCTBA U rpavkn CUHYCa,
KOCWHYyCa, TaHreHca W KoTaHreHca. OO6paTHble (YHKUUM U UX Tpaukm.
O6paTHble  TpUroHomeTpuuyeckne  (yHKumMn. T[lpeobpasoBaHua  rpaguka
(yHKUMN. TapmoHuYeckne KonebaHus. MpuknagHble 3agayun.
lMoka3aTenbHble, norapumMuUyeckne, TPUTOHOMETPUYECKNE YPaBHEHUA U
HepaBeHCTBa.

HAYANTA MATEMATUNYECKOIO AHAJTN3A

MocnepgoBatenbHOCTU. Cnocobbl  3afjaHUA W CBOWCTBA YMC/IOBbIX
nocnefoBaTe/IbHOCTEN.
MoHaTne o0 npegene nocnegosaTensHocTU. CyuwecTBoBaHuMe npegena
MOHOT OHHOM OrpaHuyeHHoM nocnefoBaTeNbHOCTMU. CyMmmupoBaHue
nocnefoBaTenibHOCTeN. BeckoHe4yHO y6biBatolas reomeTpuyeckas nporpeccus
N ee cymma.

MponssogHas. MNMoHATME O NPOU3BOAHOW (DYHKLMW, ee TeOMETPUUYECKNIA
N (PU3NYECKUIA CMbIC. YpaBHeHMEe KacaTe/lbHOM K Trpaguky (QYyHKLMK.
Mpon3BoAHbIE CYMMbl, pPasHOCTW, NPOU3BeAEHWNA, 4YacTHble. [MpPON3BOAHbLIE
OCHOBHbIX  3/leMeHTapHbIX  (MYHKUMA.  [MpuMeHeHMe  NPOU3BOAHOM K
nccnefoBaHMl0 PYHKUMIA U NOCTPOEHUIO rpadmkoB. Mpon3BoAHble 06paTHOW
(MYHKUMM 1 KOMMO3NLUUN pyHKUMK.  *
MpuMepbl  MCMOMb30BaHUA MPOM3BOAHON AN HAaXOXAEHUA  Hauydllero
peleHns B NpPUKNafHbIX 3agadax. BTopasd npousBofHasA, ee reoMeTpUYecKuin u
(hM3nYeCcKnin cmbiCh.
Haxo)geHvne CKOpocTu Ans npouecca, 3afaHHOro opmynion u rpamkom.

MepBoobpasHasas u uHTerpan. NMpuMeHeHe onpefeneHHOro UHTerpana
AN1S HAXOXAeHMA Nnowagan KpuBOaMHeWnHoW Tpaneuun. ®opmyna HblOTOHA—

Neit6Huua. Mpumepsbl NPUMEHEHNUS UHTErpana B QU3NKe 1 FeOMeTPUMN.
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MpaKTu4yeckne 3aHaTnA

Yucnosasa mnocrefoBaTelbHOCTb, CMOCOObI €ee 3afaHusi, BbIYNC/IEHNSA
4YNeHoB nocnefoBaTenbHocTU. [pegen nocnefoBaTebHOCTU.  BeCKOHEeYHO
y6blBaroLLasi reoMeTpuyeckas nporpeccus.

Mpon3BogHas: MeXaHNUYECKNA 1 reOMeTPUYECKNIA CMbIC/T MPOM3BOAHON.

YpaBHeHMe KacaTeNbHOW B o6uwem Buge. [MpaBuna wn  Qopmynsbl
anddepeHunpoBaHns, Tabnuua MPOM3BOAHbLIX 3NEMEHTAPHbIX  (YHKLWIA.
WccnegoBaHne  (OyHKUMM € MOMOLLbD  NPOM3BOAHOW.  HaxoxaeHwue
Han60/MbLLEro, HAMMEHbLUEr0 3HAYEHMS MU IKCTPeMasbHbIX 3HAYEHNIA PYHKLMN.

WMHTerpan 1 nepBoob6pasHas. Teopema  HbloTOHa—/leibHuMUA.
MpumeHeHne NHTerpana K BblYUCNEHNIO PUINYECKNX BENUYMH W NNOLWAAEN.

YPABHEHUWA N HEPABEHCTBA

YpaBHEHNA U CUCTEMbI YpaBHEHWUN. PaunoHanbHble, nppaunoHasbHble,
MoKasaTe/lbHble Y TPUTOHOMETPUYECKME YPABHEHNSA U CUCTEMDI.

PaBHOCW/IbHOCTb YpaBHEHWN, HEPABEHCTB, CUCTEM.

OCHOBHble MpUeMbl NX pelleHns (pasnoXKeHne Ha MHOXWUTENW, BBEAEHME
HOBbIX HEM3BECTHbIX, NOACTAHOBKA, rpayMyeckuii MeTop).

HepaBeHcTBa. PauuoHasbHble, WppaunoHanbHble, MoKasaTe/bHble U
TPUroHoMe T puyeckne HepaBeHCcTBA.) OCHOBHbIE NMPUEMbI UX PELLEHNS.
Mcnonb3oBaHue CBOMCTB U rpakoB (DYHKLUMI NPV peLleHnn ypaBHEHWUN
M HepaBeHCTB. MeTo4 WHTepBanoB. W306paxeHWe Ha KOOPAMHATHOIA
MIOCKOCTU MHOXECTBa peleHNin ypaBHEHWA W HEpaBeHCTB C [BYMS
MepeMeHHbIMU N UX CUCTEM.

MpuKnagHble 3agaun

MpuMeHeHMe mMaTemMaTMUYECKMX METOAOB AN PeleHns coaepXkaTenbHbIX
3aflay 13 pasINYHbIX 06/1acTeil HayKn 1 NPaKTUKN.

WNHTepnpeTauuns pesynbrarta, y4eT peasibHbIX OrpaHUYeHUN.

MpaKTunyeckne 3aHAT S

KopHu ypaBHeHWli. PaBHOCUIBHOCTb YypaBHeHWU. [MpeobpasoBaHune
YPaBHEHWN.

OCHOBHbIE MPUEMbI PELLEHNS YpaBHEHWIA. PelleHne cuctem ypaBHeHWIA.

Mcnonb3oBaHne CBOWCTB U rpaMKoB (DYHKUMIA AN PeLleHns ypaBHEHW
N HepaBEeHCTB.
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KOMBUWHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW
ONEeMEHTbI KOMOMHATOPUKMU

OCHOBHble MOHATUA KOMOWMHATOPWUKW. 3afauM Ha MOACYeT uucna
pasMmelleHnid, NepecTaHOBOK, COYeTaHWi. PelweHune 3aad  Ha nepe6op
BapuaHToB. dopmyna 6uHOMa HbloToHa. CBoilcTBA  GUHOMUHAMBHbIX
KoahmumneHToB. TpeyronbHuk Mackans.

SNeMeHTbl TEOPUM BEPOSITHOCTEN

Co6bITe,  BEPOATHOCTb  COOLITWS,  CMNOXEHWE U YMHOXEHUe
BepoATHOCTEN. MOHATNE 0 HEe3aBUCUMOCT U CO6bITUA. ANCKpeTHaa cnyvaiiHas
BENMYMHA, 3aKOH ee pacnpefeneHns. Yucnosble XapakTepUCTUKN ANCKPeTHOM
CNyyYaitHol BennMuUHbl. MOHSTMWE 0 3aKOHe GONbLUMX YCE.

ONEeMEHTbI MaTeMaTUYeCKON CTaTUCTUKN

MpeacTaBfieHne faHHbIX (Tabnuubl, guarpammbl, rpaukun), reHepansHas
COBOKYMHOCTb, BblboOpKa, CpefHee apumeTumyeckoe, MeauaHa. loHATME O
3afjayax MaTeMaTuNYecKo CTaTUCTUKN.

PelwleHne npakTuUyeckMx 3c\gay C TMNPUMEHEHWEM  BepOATHOCTHbIX
MeTO/OB.

MpakTnyeckne 3aHATUA

NcTopua pa3Butma KOMOUHATOPUKKN, TEOPUU BEPOSTHOCTEN N CTATUCTUKU
M UX POSib B Pas/IMyHbIX chepax YenoBeYecKOn Xu3HeaeAaTebHOCTU. paBuna
KOMOGUHATOpPUKN. PelleHne KOMOMHATOPHbLIX 334ady. PasmeLleHus, coveTaHus u
nepectaHoBkuM. buHOM HbOTOHA W TpeyronbHUK [lackand. [lpuknagHble
3afaumn.

Knaccuuyeckoe onpegeneHve BepPOSTHOCTM, CBOWCTBA BEPOSATHOCTEMN,
TeopemMa O CyMMe BepoOATHOCTeil. BbluncrieHne BepoATHOCTel. lpuknagHble
3agaun. lNpeacTtaBneHne YUCNOBLIX AaHHbIX. [puUKnagHble 3a4aun.
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¥
FEOMETPUSA

MpaAMble N NJIOCKOCTU B NMPOCTPAaHCTBE

B3aMHOe  pacnofiokeHne  ABYX  MNpsAMbIX B MPOCTPaHCTBe.
MapannenbHOCTb  NPAMOA M MNOCKOCTW. [lapannenbHOCTb  MAIOCKOCTENA.
MepneHANKYNSPHOCTb NPSMOW U NAOCKocTW. [eprneHAVKYNsap W HaKNoHHas.
Yron mexay npsMoii M NNOCKOCTbI. [BYrpaHHbIi yron. Yron wmexay
NA0CKOCTAMU. MepneHANKYNAPHOCTb [BYX NNOCKOCTENA.

CeomeTpuuyeckme  npeobpa3oBaHMs  MPOCTPAHCTBA:  NapanfenbHbli
NepeHoc, CUMMETPUS OTHOCUTENIbHO MNOCKOCTM,

MapannenbHoe MpoekTUpoBaHue. [nowaab OPTOrOHANLHON MPOEKLMN.
N306paxeHne NPOCTPAHCTBEHHbIX UTryp.

MHoOrorpaHHNKw®

BepwuHbl, pebpa, rpaHM MHOrorpaHHuka. PassepTka. MHoOrorpaHHble
yrnbl. BbINyK/ible MHOrorpaHHuku. Teopema Jiinepa.

Mpusma. T[pamMas UM HakAoOHHasa npusma. [lpaBuabHad  npusma.
Mapannenenuneq. Kyo6.

Mupamunga. lNpaBunbHaa nupaMmmnaa. YcedeHHas nupamua. TeTpasgp.

CummeTpun B Ky6e, B napannenenunege, B npu3mMe n nupamuje.

CeueHns Kyb6a, NpM3Mbl U NUPamMuUAbI.

MpeacTaBnieHMe O nMpaBU/IbHbIX MHOrOrpaHHuMKax (Tetpasgpe, Kyoe,
OKTaajpe, Aof4eKasfpe U NKOcasgpe).

Tena 1 NOBEPXHOCTU BpaLLleHUs!

LIMAvHAP M KOHYC. YceyeHHblli KoHyc. OCHOBaHWe, BbicOTa, 6OKOBas
MOBEPXHOCTb, 06pasytoulas, pasBepTka. OCeBble CEYEHUSs U CeyeHwus,
napannenbHble 0CHOBAHMIO.

LLiap v chepa, ux ceueHns. KacaTenbHasi NN0CKOCTb K chiepe.

3MepeHns B reoMeTpum
\
O6beM 1 ero namepeHue. MHTerpanbHas opmyna o6bema.
®opmynbl 06bemMa Kyba, NpAMOYrofibHOro napannenenunesa, NpUsmsl,
umnuHapa. opmynbl 06bema Nnupamuibl 1 KoHyca. ®opmy bl naoLLagm
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MOBEPXHOCTEN UMNMHApPa U KOHyca, popMy/bl 06bema Lapa 1 naowaan
coepbl.

Mopo6ue Ten. OTHOLWEHNUSA NOLWAAEA NOBEPXHOCTEN N 06bEMOB
NoAo6HbIX Ten.

KoopanHaTbl 1 BEKTOPbI

MpaAmoyronbHas (gekapToBa) cucTema KOOpPAMHAT B MPOCTPAHCTBE.
dopmyna pacCToSHUA MeXAY ABYMS TOUKaMMW. Y paBHEHMSA ciepbl, MIOCKOCTU 1
NPSAMOA.

BekTopbl. Moaynb BekTOpa. PaBeHCTBO BeKTOPOB. CroXeHWe BEKTOPOB.
YMHOX€eHMe BEKTOpa Ha 4mcno. Pa3noxxeHne BeKTOpa MO HampaBAeHUSM. YTON
mMeXay AByMs BekTopamu. [poekuus BekTopa Ha ocb. KoopauHaTbl BeKTopa.
CKanspHoe nNpon3BefeHNe BEKTOPOB.

Mcnonb3oBaHve KOOPAUHAT M BEKTOPOB NPW PELLEHUM MATEMaTUYECKUX K
NPUKNagHbIX 3aau.

MpaKTunyecKne 3aHAT S

Mpr3HaKn B3aMMHOIO PacrnofioXXeHUs NPAMbIX. YTON MeXAy MpsMbIMU.
B3aumHOe pacnonoXeHue npsAMbIX W NA0CKocTeil. [lepneHAMKynap u
HaKNOHHAsA K MJOCKOCTW. YTON Mexay NpsAMOi M MAOCKOCTbH. TeopeMbl 0
B3aVMMHOM  PacrofiOXXeHUW MpsAMOi WM NA0CKOCTM. Teopema O  Tpex
neprneHanKynapax.

Mpr3HaKy 1 CBOWCTBA NapannefibHbliX U NEPNEHANKYNAPHbIX NIOCKOCTEN.
PaccTosiHMe OT TOYKM A0 MNOCKOCTW, OT MPSIMOA A0 M/IOCKOCTM, PacCTOsIHME
MeXAy MJ0CKOCTAMM, MeXAy bKpelwmnBawowmMmca npsaMbiMUA,  Mexay
NMPOM3BO/IbHLIMU (hUFypamun B NPOCTPaHCTBE.

MapannensHoe NPOeKTMPOBaHME W ero CBOWCTBa. Teopema O nnouiagu
OpTOroHanbHOM  NPOEKUWW  MHOFOyronbHWKa. B3auMmHOe  pacnonoxxeHue
NMPOCTPAHCTBEHHbIX Uryp.

Pa3fnyHble BWUAbl MHOrorpaHHMKoB. WX wu3obpaxeHns. CeuyeHus,
pa3BepTKM MHOFOrpaHHMKoB. [lnowagb NOBEPXHOCTW. Buabl cCUMMETpPU B
npocTpaHcTBe. CUMMETpPUA Ten BpaWeHMs U MHOrorpaHHMKOB. BbluncneHue
nnowanen n o6LeMOB.

BekTopbl. [leicTBUS C BekTopamu. [lekapToBa cucTemMa KoopauHaTt B
MPOCTPaHCTBE.

YpaBHeHNEe OKPYXXHOCTW, cdepbl, MAOCKOCTU. PaccTosiHne Mexay
TOuKamu. [leicTBMA C BEKTOpPamW, 3afaHHbIMW KoopAuHaTamu. CKanspHoe
Npou3BefeHne BEKTOPOB. BEeKTOpPHOe YypaBHEHME MPAMOM U MNNOCKOCTMW.
cnonb3oBaHMe BEKTOPOB MNpW [J0Ka3aTeNIbCTBE TEOPEM CTEPEOMETPUMN.



[na BHeaygMTOPHbIX 3aHATUIA CTyAeHTaM Hapsfy C pelleHuem 3agad u
BbINO/IHEHUS  MpPaKTUYeCKUX  3afaHUii  MOXHO  MPefNoXuTb  TeMbl
nccnefoBaTelbCKUX U pedepaTMBHbIX paboT, B KOTOPbIX BMECTO Cepui
OTAE/NbHbIX MeIKUX 3afay U ynpaXHeHWn npeanaratdTCcs CHOXKETHblE 3afjaHus,
Tpebytowmne AnnTenbHOMW paboTbl B paMKax OAHON MaTeMaTUYeCKON cUTyauuu.
ATN TemMbl MOTYT ObITb KaK MHAMBUAYA/IbHbIMU 3aflaHUAMMN, TaK WU rPynnoBbIMM
AN51 COBMECTHOTO BbINMO/IHEHMA UCCIeL0BaHNS.

MpuMepHble TemMbl pedepaToB (4O0KIaL0B)

* HenpepblBHbIE ApPO6N.

e [1pyMeHEeHNE CIOXHbIX MPOLLEHTOB B 3KOHOMMYECKMX pacyeTax.
* MapannensHoe NpoeKTUpoBaHue.

» CpefiHME 3HAYEeHUA N UX NPUMEHEHME B CTAaTUCTUKE.

» BekTOpHOE 3afiaHMe NPAMbIX U NIOCKOCTEN B MPOCTPaHCTBE.
o CNoXKeHNE rapMOHNYECKNX KonebaHWiA.

* Mpamueckoe pewieHne ypaBHEHUIA N HEPABEHCTB.

* MpaBunbHbIE M NONYNPaBUNbHbIE MHOTOrPaHHUKM.

* KOHMYeCcKmMe ceYeHNs 1 UxX NpuMeHeHne B TEXHUKE.

* MoHaTHMe gndepeHynana 1 ero NPUIOXKeHUs.

* CXeMbl MOBTOPHbIX UCMbITaHWIA BepHynnu.

* iccnefoBaHmne ypaBHEHUIA N HEPABEHCTB C NapaMeTpoM.

MpuMepHble TeMbl UCCNEA0BATE/NbCKMUX MPOEKTOB

e HenpepbIBHbIe APO6W.

e [IpUMEHEHMEe CMIOXKHbIX MPOLLEHTOB B 9KOHOMUYECKMX pacyeTax
* [pacuyeckoe pelleHne ypaBHeHWA 1 HepaBEHCTB.

e MoHsTE AnddepeHLMana n ero NPUI0KEHNS.

* iccnegoBaHne ypaBHEHWIA 1 HEPABEHCTB C NMapameTPOM.
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TEMATUWYECKOE MAAHWPOBAHWE YUYEBEHOW ANCLMNNHBI
oy/an. 01 MaTtemaTunka

Mpu peanusaymy cogep>xaHna o6u,eobpasoBaTe/ibHOM yH4e6HON ANCLUNANHBI
MaTemaTuka B npegenax ocBoeHnalOMOI CIMO Ha 6a3e OCHOBHOroO 06Liero
06pa3oBaHuMA C nonyyeHnem cpefHero obuiero obpasosaHus (MMKPC, MMCC3)
MaKcuManbHasa yuyebHaa Harpyska o6yyaroLinxca cCocTaBnseT:
* no cneunansHoctaM CI1O TexXHWYecKoro u couuanbHO-3KOHOMWUYECKOTO
npogunenn - 344 yac, M3 HuX ayauTopHasa (ob6s3aTenbHas) Harpyska
obyuvarowmxcs, BKOYaA NpakTuyeckne 3aHATUA, — 234 yaca; BHeay4MTOpPHas
caMocTosATe/IbHasA paboTa CTyaeHTOB -110 yacos;
TemaTunyecKnin nnax
Mpotunn npogeccMoHanbHOro

obpasoBaHuA
Bug yueGHoli pa6oThbl TEXHUYECKUIA, CreunansHoOCTH
Cro
KonnyecTtBo 4yacos BHeayauTopHas
ayaVNTOPHOW HarpysKu ::,“1”::;:”
AyanTOpHbIE 3aHATUA. ' AYANTOpHAA  mpaktuueckue g4,
Copep>kaHne 0byyeHUs narpysia naﬁopaMTOprle
BeefeHue 2 2
Pa3sBuTre NOHATUA O Ynucne 10 10
KopHu, cTeneHn v norapnmb 28 6
[MpAMble N NIOCKOCTU B NPOCTPAHCTBE 20 4
Komb6unHaTopuka 12 2
KoopanHaTbl 1 BEKTOPbI 16 4
OCHOBbI TPUTOHOMETPUN 31 6
OyHKUNN 1 TpadurKn 18 8
MHOrorpaHHMKu u Kpyrnble tena 26 26
Hayana matemaTtnyeckoro aHanmsa 24 18
HTerpan n ero npuMeHeHue 15 6
ANeMeHTbl TEOPUU BEPOATHOCTEN U 12 9
mMaTeMaTU4ecKOoW CTaTUCTUKK
YpaBHeHUa N HepaBeHCTBa 20 9
NToro 234 110
BHeayanTopHasa camocTtoATeNbHasa paboTta
MoAroToBKa BbICTYMN/IEHWNIA NO 3aaHHbIM 110
TemMam, LOKNafoB, peeparos, acce, UHAN-
BMAYa/IbHOr0 NMPOeKTa C UCNOb30BaHNEM
NH(OPMaLMOHHBIX TEXHONOTUIA U ap.
MpomexyToyHas atTectauusa B popme 3K3aMmeHa
Bcero 344
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEBEHOW
OEATE/IBHOCTN CTYAEHTOB

Copep>xaHue o0by4veHuUs

BBegeHue

Pa3sBuTume NOHATUNA O
ymucne

KopHuK, cTeneHu,
norapupmbl

XapaKTepuUCTUKa OCHOBHbIX BUO0B
AeATeNbHOCTU CTYAEHTOB (Ha YPOBHeE y4YebHbIX
NEeNCTBUIN)
O3HakKoM/IeHMe C ponbld MaTtemMaTMKM B Hayke,
TEXHUKE, 39KOHOMMUKE, NH(OPMaLMOHHbIX
TEXHOMOIMUAX M NPaKTUUYECKON AeATENIbHOCTH.
O3HaKoM/IeHMe C Lenamm 1 3afavyammn nsyveHus
MaTeMaTuKn Nnpu oCcBOeHMK creunansHoctn Cro
23.00.00 TexHMKa 1 TEXHONOTNA HA3eMHOTI0
TpaHcnopTa no crneunanbHoCTK:
23.02.01 OpraHuszaynsa nepeBo30K U ynpasieHne Ha
TpaHcnopTe (Mo Buaam)

AJNCEBPA
BbinonHeHne apudpmMeTUHecKux AecTBUIn Hag
yucnamn, codeTast YCTHbIe U MUCbMEHHbIE NMPUEMBI.
HaxoxgeHne npubavmKeHHbIX 3Ha4YeHUI BETMUYNH U
MOrpeLwHOCTEN BblYMCNEHNI (aBCONKOTHOMN U
OTHOCUTENbHOW); CPaBHEHNE YNCNIOBbIX
BbIpaXXEHWMN.
HaxoxjeHne olwn60K B NpeobpazoBaHMaX U
BbIUMCNEHNAX (OTHOCMTCA KO BCEM MYHKTam
nporpammbl)
O3HaKOMJ/IeHNe C MOHATUEM KOPHSA N-il CTENEHM,
CBOMCTBaMM pajnKanoB 1 npaBuiaMum cpaBHeHUs
KOpHeN.
dopmynupoBaHune onpeaeneHns KOpPHA 1 CBONCTB
KOpHeMN.
BbluncneHme n cpaBHeHNe KOPHeEN, BbINOMHEHNE
MPUKUAKNA 3HAYEHUSI KOPHS.
Mpeobpa3oBaHne YNCNOBbLIX U BYKBEHHbIX
BbIPXKEHWNI, cofepXKalmx pagmkansi.
BbinosiHeHMe pacyeToB Mo popmynam, cogepkatmm
pajuKanbl, OCYLLeCcTBNAA HEOOX0AUMbBIE
NOACTaHOBKM M Npeobpa3oBaHus.
OnpepgeneHne paBHOCU/IbHOCTU BbIPaXXeHWUI C
pagukanamu. PelleHve nppaynoHanbHbIX
YPaBHEHWUIA.
O3HaKoM/IeHNe C NOHATMEM CTEMNEHN C
[eCTBUTE/IbHBIM MOKasaTesieM.
HaxoxfeHne 3HaYeHW CTEMNeHN, NCNOJb3Ya NPy
HEeo6X0AUMOCTU MHCTPYMEHTa/IbHbIe CPeACTBa.
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3anucbiBaHne KOPHA N-i CTEMEHN B BUAE CTEMNEHUN C
APOOHbLIM MOKasaTenem M HaobopoT.
dopmynmpoBaHmne CBOMCTB CTeneHel. BoluncneHne
CTeneHei ¢ pauMoHasibHbIM MoKasaTesiem,
BbINO/IHEHNE NMPUKUAKN 3HAYEHUSA CTEMEHN,
CpaBHEHME CTEMEHein.

Mpeobpa3oBaHne YNCNOBbIX N OYKBEHHbIX
BbIP@XKEHWIA, COAepXaLlmx CTeneHun, nNpuMeHsas
CBOICTBa. PelleHne nokasaTeNbHbIX YpaBHEHWIN.
O3HaKoM/IeHWe C MPUMEHEHNEM KOPHEN 1 CTeneHein
NpW BbIYNCNIEHUMN CPEeAHUX, Ae/leHUN 0Tpe3Ka B
«30/10TO” ceyeHUM». PelleHne NprMKNaaHbIX 3aday
Ha C/I0XHble MPOLEHTHI

Mpeo6pasoBaHue BbINo/HeHNe NPeo6pa3oBaHNin BbIPAXKEHWA,
anrebpanyeckmx NpUMeHeHMe (hopMy/, CBSI3aHHbIX CO CBOMCTBaMMY
BbIpaXXeHUIA cTeneHei 1 norapugmos.

OnpegeneHne o6nacTi 4ONYCTUMbIX 3HAYEHWI
NorapugMMUecKoro BblpaXkeHus. PelleHune
norapuMmnUecknX ypaBHEHWIA.
OCHOBblI TPUTOHOMETPUW

OCHOBHble NOHATMS N3yyeHne pagnaHHOro MeToAa U3MePEHUS YroB
BpALLEHNs X CBS3W C rpafyCHOW Mepoii.
N306paxkeHne YrnoB BpallleHNs Ha OKPYXXHOCTMH,
COOTHECEHWe BENMUNHbBI YIa C ero pacnonoXeHneM.
®opMynnMpoBaHue onpeaeneHnii
TPUTOHOMETPUYECKNX PYHKLMIA AN YIr1oB
MOBOPOTA U OCTPbIX YI/I0B MPSAMOYT0/bHOIO
TPeyronbHMKa 1 06bSCHEHWE UX B3aMMOCBS3N.

OCHOBHbIe MpUMeHEeHNE OCHOBHbIX TPUTOHOMETPUYECKMX
TPUrOHOMETPUYECKNE  TOXAECTB N5 BblYUCNEHUSA 3HAYEHUI

TOXJecTBa TPUTOHOMETPUYECKUX PYHKLUMIA MO OAHOW U3 HUX.
MpeobpasoBaHUs 3yyeHne 0CHOBHbIX (hOPMYN TPUTOHOMETPUN:
NPOCTENLLINX (hopMy bl CNOXEHUS, yABOEHUS, NPeobpa3oBaHus
TPUTOHOMETPUYECKNUX  CYMMbl TPDUTOHOMETPUYECKUX PYHKLMNI B
BbIPaXXeHWNA npoun3BeAeHne N NPon3BeeHNS B CyMMY U

MPUMEHEHMNe NPU BbIYNCNEHNN 3HAYEHNS
TPUTOHOMETPUYECKOTO BbIPAXKEHUS U YMPOLLEHNS
ero.

O3HaKOM/eHue cO CBOWCTBAMM CUMMETPUM TOUEK Ha
eIMHNYHOIN OKPYXKHOCTU U MPUMEHEHUNE KX 4NN
BbIBOJA (hOPMYN NPUBEAEHMS

MpocTeiwne PeweHne no ghopMmynam v TPUroOHOMETPUYECKOMY
TPUTOHOMETPUYECKME  KPYTy NpoCTerLnx TPUroHoOMeTprUYecKnx
ypPaBHEHUSA U YPaBHEHUI.
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HEpaBEHCTBa

ApKCUHYC,
apPKKOCUHYC,
apKTaHreHc ymncna

MpumeHeHNe 06LNX METOLOB PELLEHNS YPaBHEHN
(NnpuBefeHne K INHENHOMY, KBafpaTHOMY, MeTOj
Pa3NOXXeHNsA HA MHOXXUTE/N, 3aMeHbl NMepemMeHHO)
Npw peweHn TPUrOHOMETPUYECKUX YPABHEHWNIA.
YMeHNe 0TMeuaTb Ha Kpyre peweHns npocTenmnx
TPUTOHOMETPUYECKNX HEPABEHCTB.

O3HaKoMNeHue C NOHATUEM 0OpaTHbIX
TPUTOHOMETPUYECKUX (PYHKL M.

N3yueHre onpegeneHnini apKkCnHyca, apkKocuHyca,
apKTaHreHca ymcna, GopMynnpoBaHue ux,
N3006paXKeHNEe Ha eAUHUNYHOW OKPY>XXHOCTH,
NMPUMeHEHWE NPY PeLLleHN ypaBHEH W

OYHKLUUN, UX CBOUCTBA u rpacdnkn

®dyHKUMN. OoHATKE O
HenpepbIBHOCTY

YHKUMN

CaoncTBa PyHKUNN.
Mpadnyeckasn
MHTepnpeTaums.
Npumepsbl
(MYHKLNOHANbHbIX
3aBUCUMOCTEN B
peasibHbIX npoueccax n
ABJIEHNAX

ObpaTHble PyHKUNN

O3HaKOM/IeHWNe C MOHATMEM NepemMeHHOW,
npMMepammn 3aBUCUMOCTEN MeXAY NepemMeHHbIMU.
O3HaKoMJ/IeHNe C MOHATUEM rpadmKa, onpeseneHne
MPUHAANEXHOCTN TOUKN rpadnKy PYHKLUUN.
OnpegeneHne no opmyne NPocTenLLei
3aBMCUMMOCTHU, BuAa ee rpadmka. BoipaxxeHune no
(hopmyne 0HOI MepeMeHHOl Yyepes apyrue.
O3HaKoM/IeHUe ¢ onpegenieHneM PYyHKLUN,
(hopmynmpoBaHue ero.

HaxoxgeHune obnactn onpegeneHns n o6nactu
3HaYeHU hyHKLMN

O3HakoMfieHne C npuMepaMmy  (DYHKUWOHANbHbIX
3aBMCMMOCTEN B peasibHbIX Mpoueccax U3 CMeXHbIX
ANCLUMIVH.

O3HaKoM/IeHWe C [0Ka3aTe/ibHbIMU pacCy>XAeHUsMu
HEKOTOPbIX CBOWCTB JIMHEMHOW W KBaApaTU4HOM
(PYHKUWIA, npoBefeHNe unCCNefOBaHUA JINHENHOW,
KYCOUYHO-TMHENHOMN, APOGHO-NNHENHOW n
KBagpaTU4HOM (PYHKLMIA, MOCTPOEHNE UX rpafuKos.
MocTpoeHne M YTeHUe rpaMkoB  (PYHKUUIA.
NccnegosaHne  (oyHkumn.  CocTaBneHWe  BWUAOB
(hYHKLMIA NO AaHHOMY YC/OBUIO, pelleHne 3a4ay Ha
3KCTpPeMyM. BbinonHeHne npeobpasoBaHunii rpaguka
hyHKLMN

N3yueHune MNOHAT NS obpaTHOMI (DYHKLMMK,
onpegeneHne Buga W NOCTPOeHMe rpagumka
obpaTHON (yHKUMKM, Haxo>K[eHne ee obnacTw
onpegeneknss M o6nacTu 3HaYeHWid. [puMeHeHue
CBOMCTB (PYHKUWIA Npu uccnefoBaHUM ypaBHEHUI ©
pelweHnn 3afay Ha 3akcTpemyMm. O3HaKOMJIEHWE C
MOHATMEM CNOXHOWN (hYHKLNN
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CTeneHHble,
nokasaTe/ibHble,
norapugmuyeckmne n
TPUTOHOMETPUYECKME
DYHKUNN.

Ob6paTHble
TPUrOHOMETPUYeECKNe

QYHKUMN

BbluncnieHne 3Ha4YeHUN QYHKUMIA N0 3HAYeHUHo
aprymeHTa.

OnpegeneHre NOMOXEHUA TOYKWU Ha rpaduke no ee
KoopAmHatam 1 Hao6opor.

Micnonb3oBaHMe CBOWCTB (DYHKUMWA NS CpaBHEHUS
3HAYEeHWn cTeneHen n norapugmos.

MocTpoeHune rpayMkKoB CTENeHHbIX "
norapmMmnUecknx QyHKUKNA.

PewleHne nokasaTefibHbIX W NOrapupmMmUyecknx
YPaBHEHNUA M HEPaBEHCTB MO  W3BECTHbIM
anropuTMam.

O3HaKoM/ieHne c MOHATUEM HenpepbIBHOM
nepuoaMYecKomn PyHKUMK, (hopmynunpoBaHue
CBOMCTB CMHYCa W KOCWHYyCa, TMOCTPOEHME WX
rpafurKos.

O3HakoM/ieHMe C  MOHATMEM  FapMOHMYECKMX
Kone6aHui 7 npumepamm rapMOHNYECKUX
KofiebaHWn ansa onucaHus npoueccoB B (M3UKe U
APYTux 06nacTax 3HaHUS.

O3Hakom/ieHue c MOHATMEM pa3pbIBHOW
nepuoanyeckomn hyHKUMN, (hopMyniMpoBaHue
CBOMCTB TaHreHca M KOTaHreHca, MOCTPOEHME UX
rpafuKos.

MpumeHeHNe CBOWCTB (YHKUWA [N CpaBHEHMUSA
3HaYeHUIn TPUTOHOMETPUYECKMUX (DYHKLUMIA, peLleHuns
TPUTOHOMETPUYECKNX YPaBHEHUA.

MocTpoeHue rpagukos 06paTHbIX
TPUrOHOMETPUYECKUX (PYHKUMA W onpepeneHne no
rpagoukKam nx CBOWCTB.

BbinosHeHne npeobpasoBaHns rpaukos

HAYAJTA MATEMATNYECKOI O AHAJTN3A

[MocnepoBaTe/IbHOCTH

O3HakoM/eHue c MOHATUEM 4Y1CNOBOW
nocnenoBaTe/ibHOCTN, crnocobamm  ee 3ajaHnA,
BblYNCNTEHNAMKN €€ YNEHOB.

O3HakoMm/eHue c MOHAT NEM npegena
nocnegoBaTeNbHOCT .
OsHakoMneHue c BbIYNCNEHNEM CYMMbI

OECKOHEYHOro  4YMCNOBOrO psija Ha npuMmepe
BbIUMC/IEHUS CYMMbl  6eCKOHeYHO YyO6blBaloLei
reoMeTpMYeCcKon nporpeccun.

PelweHne 3aga4y Ha NpuMeHeHUe (QOpMy/bl CYMMbl
OGECKOHEYHO y6blIBatoLLEN reoMeTpuYecKom
nporpeccum.
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lNMpoun3sogHaa n ee
npPUMeHeHue

MNepBoOO6pasHas u
nHTerpan

O3HaKoM/IeHNe C NOHATMEM MPOU3BOLHONA.
N3yyeHne n hopMynmpoBaHne ee MexaHU4ecKoro u
reoMeTpMyecKoro Ccmbicfia, W3y4YeHWe anroputmMa
BbIYMCNEHUS NPOU3BOAHOW Ha NPUMeEpPe BblYUCIEHNS
MIHOBEHHOM CKOPOCTWM W YIN0BOro KoahduumeHTa
KacaTe/lbHOWA.

CocTaBneHne ypaBHeHUs KacaTeNbHOW B 06Llem
BUE.

YCcBOeHMe npasua guddepeHunpoBaHua, Tabnuubl
MPOW3BOAHbIX aNeMeHTapHbIX (hYHKLMNA,
npuMeHeHne AN AuddepeHUMpoBaHnsa QYHKLUNA,
COCTaB/IEHUA YpPaBHEHUS KacaTe/lbHOA.

M3yyeHne TeopeM O CBA3W CBOWCTB (YHKUUMN U
MPOM3BOAHON, POPMYNINPOBKA UX.

MpoBeaeHue C MOMOLLbHO MPOU3BOLHOM
nccnefoBaHns (PYHKUUKW, 3aaHHON POPMYION.
YCcTaHOB/IEHNE  CBSI3W  CBOWCTB  (DYHKUMM U
MPON3BOAHOW MO UX rpagukam.

MpyMeHeHWe NPOM3BOAHON NS pelleHUs 3ajady Ha
HaxXx0oXJeHne HanboNbLIEro, HaMMeHbLIEero 3HaYeHus
M Ha HaXOX/eHWe IKCTpemyma

O3HakoM/ieHMe C  MNOHATMEM  MHTerpana W
nepBoo6pasHo.

M3yyeHne npasBmna BbIYMCNEHUA MNEPBOOOPA3HON U
TeopeMbl HbloTOHa— JleibHMLa.

PeweHne 3afa4y Ha CBfA3b NEepPBOOOpa3HOM U ee
MPOM3BOAHON, BbIYMCNEHME MepBOOOpPa3HON ANs
JAHHOW (DYHKUNN.

PeweHne 3afa4y Ha MNpPUMeHeHWe WHTerpana pAns
BbIYUC/IEHNA PU3NYECKNX BETUYUH U NoLLajei

YPABHEHWVA N HEPABEHCTBA

YpaBHEHNA U CUCTEMBI
ypaBHeHWNA
HepaBeHcTBa "
CUCTEMbl HEPaABEHCTB C
ABYMS NepeMeHHbIMU

O3HakOM/IEHME C MNPOCTEAWMMM CBEAEHUAMU O
KOPHAX anrebpanyecknx YpaBHEHWU, MNOHATUSAMM
nccnefoBaHna YPaBHEHUIN U CUCTEM YPaBHEHMNIA.
3yueHne Teopun paBHOCUILHOCTU YPaBHEHUIA U ee
NPUMEHeHUs.  T1OBTOPEHWE  3aMncu  pPeLLeHus
CTaHOapTHbIX YPaBHEHWI, NPUEMOB NpPeobpa3oBaHUA
YpPaBHEHWIA  ANs  CBeAeHUs K  CTaHAapTHOMY
YPaBHEHUIO.

PeweHne paLnoHanbHbIX, nppauuoHasnbHbIX,
nokasaTte/lbHbIX U TPUTOHOMETPUYECKUX YPaBHEHWUI
N CUCTEM.

Mcnonb3oBaHMe CBOMCTB M rpankoB (hyHKUMIA ANns
pelleHns  ypaBHeHWn. [10BTOpPEHME  OCHOBHbIX
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MPMEMOB PELUEHNS CUCTEM.
PelleHne ypaBHEHUIA C NPUMEHEHNEM BCEX MPUEMOB
(pasnoXeHnss Ha MHOXWUTeNWN, BBELEHUA HOBbIX
HEN3BECTHbIX, NMoACTaHOBKM, rpauyeckoro
MeToza).

PelleHne) CUCTEM YpaBHEHU C MPUMEHEHUEM
pa3/IMYHbIX CNOCOOOB.

O3HakoMm/ieHMe ¢ 06wWMmMM BOMpocaMy peLleHus
HepaBeHCTB M UCMONb30BaHWe CBOWCTB U rpafuKkos
(YHKLUWNIA Npy peleHnn HepaBeHCTB.

PelleHne HepPaBEHCTB W CUCTEM HepPaBeHCTB C
NMPUMeHEHNEM Pa3NYHbIX CNOCOOOB.

MpuMeHeHNe  maTeMaTMYeCKMX  MeTOAOB  AN1d
pelleHns cofepXaTefbHblX 3afady W3 pPasINyHbIX
obnacteil Haykm n npakTuku. VIHTepnpeTmpoBaHue
pe3ynbTaToOB C YYETOM peasibHbIX OrpaHUYeHnin

3/IEMEHTbl KOMBUHATOPUKWN, TEOPUN BEPOATHOCTEN W

CTATUCTUKIN
OCHOBHbIe NMOHATUA
KOMOWUHaTOPUKN

SNeMeHTbl Teopun
BEPOSITHOCTE

MNMpeacTtaBneHue
AaHHbIX (Tabnuubl,
amarpamMmmbl, rpaukn)

M3yyeHn”™ npaBuna KOMOUHATOPUKN U MPUMEHEHNE
Npu pelleHnn KOMOMHATOPHbIX 3ajau.

PewleHne KOMOUHATOPHbIX 3afay MeToaom nepebopa
M N0 NPaBUNy YMHOXEHNS.

O3HakoMNeHNne C  MNOHATUAMM  KOMOMHATOPUKMU:
pasMeLleHNsIMKN, COYeTaHUAMU, MNepecTaHOBKamMu W
hopMynamn Ansi UX BbIYUCNEHUS.

O6bsACHEHME M MpUMeHeHWe  dopMmyn  Ans
BbIYMCNEHNA  Pa3MELLEHWNN, NnepecTaHOBOK U
COYeTaHW Npu peLleHnn 3aaau.

O3sHaKomneHue c 6UHOMOM HbloTOHaA n
TpeyronbHMKoOM lackans.

PewleHne npakTUYeCcKMX 3agay C WUCMoNb30BaHUEM
MOHATUI N NPaBU/T KOMOBUHATOPUKMK

N3yueHuni Knaccu4yeckoro onpeaeneHuns
BEPOSATHOCTW, CBOWCTB BEPOATHOCTU, TEOPEMbI O
CYMMe BEpOATHOCTEN.

PaccMoTpeHue npumMepos BbIUMCNEHUSA
BEPOSAITHOCTEN. PelleHMe 3afay Ha BblYMC/IEHNE
BEPOATHOCTEN COObITHI

O3HakoM/ieHMe C  NpeAcTaB/IEeHUEM  YUC/IOBbIX
AaHHbIX N UX XapaKTepUCTUKaMM.

PeweHne npakTMYecKMX 3aga4 Ha 06paboTky
YMCNOBbIX aHHbIX, BbIYNC/IEHNE UX XapaKTepPUCTUK

FTEOMETPUA
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[NpAMble 1 NIOCKOCTU
B MPOCTPaHCTBe

MHororpaHHUKu

dopmynmpoBka W NpuBefieHWe  A0Ka3aTeNbCTB
MPU3HAKOB B3aMMHOI0 PacrnoNiOXEeHUss MNPSAMbIX U
nnockocten. Pacno3HaBaHMe Ha 4yepTexax WU
MOAENSAX pas/INYHbIX cny4yaes B3aMMHOI0
pacnonoXeHus NpAMbIX 7 NJOCKOCTEMN,
aprymMeHTMpoOBaHMe CBOUX CYXAEHWIA.
dopmynmupoBaHue OnNpeaeneHunin, MNPU3HAKOB U
CBOWCTB napanfieflbHblX W  MepneHanKynspHbIX
MNNOCKOCTEN, ABYTPaAHHbIX U NTMHENHbIX YI/0B.
BbinoNHeHMEe NOCTPOEHUS YINOB MeXAy MpsAMbIMU,
NPSAMOA W MNMOCKOCTbI, MEXAY MA0CKOCTAMM Mo
OMMUCaHUIO 1 pacno3HaBaHMe X Ha MOAeNsX.
MpUMeHeHNe MPU3HAKOB W CBOMCTB PacrnoioXeHus
NPAMbIX 1 NJIOCKOCTEN NP PeLIeHn 3aau.
M306paXKkeHne Ha PUCYHKaxX WU KOHCTPYMpOBaHWE Ha
MOAENAX  MEePneHANKYNAPOB W HAKMNOHHBbIX K
MMOCKOCTW, MPSIMbIX, MapaniefnbHblX MI0CKOCTEN,
YrnoB Mexay npsiMoii U NA0CKOCTb 1 060CHOBaHME
NOCTPOEHMUS.

PeweHne 3afa4y Ha BbIYMC/IEHNE TEOMETPUYECKUX
BeNMYMH.) OnucbiBaHNE PaCCTOAHUS OT TOUYKWU [0
NAOCKOCTU, OT MPAMOA A0 TMIOCKOCTU, MexXAay
MIOCKOCTAMMU, Mexay CKpeLLnBaroLwmmmcs
NPAMbIMK, MeXAy NPOU3BO/ILHBIMKU (urypamm B
NpPOCTPaHCTBe.

dopmynupoBaHMe M [0Ka3blBaHWE  OCHOBHbIX
TEOPEM O paccTosAHMAX (TEOPEM CYyLLECTBOBaHUS,
CBOMCTBA).

M306paXkeHMe Ha 4yepTexaxX M MOAeNsixX paccTostHUA
N 060CHOBaHMe CBOMX CYXAeHui. OnpegeneHne u
BblYMCNEHNE PaCcCTOAHUIN B NPOCTPaHCTBE.
MpuMeHeHne PopMyn M TeOPeM NAAHUMETPUN ANS
pelleHns 3aaau.

O3HaKOMNEHME C  MOHSATUEM napannenbHoro
NPOEKTUPOBAHUSA 7 ero CBOWCTBaMMW.
dopmynupoBaHue TEOPEMbI 0 naowaam
OpPTOroHaNbHON NPOEKLMM MHOFOYrONbHUKA.
MpumeHeHne Teopumn ansi 060CHOBAHUSA NOCTPOEHUI
N BbIYNCEHWUIA.

ApPrymMeHTUpOBaHME CBOUX CYXXAEHWA O B3aUMHOM
pPacnosioXXeHUn NPOCTPaHCTBEHHbIX (UTyp
OnucaHne W XapakKTepUCTMKA pasIMyHbIX BMAOB
MHOrOrpaHHMWKOB, MepeyYyncrieHne WUX 3/EMEHTOB U
CBOWCTB.
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Tena v NOBEPXHOCTU
BpaLleHuA

N3mepeHna B
reomMeTpumn

|/|306pa)KEHVIe MHOTorpaHHMKoOB W BbIMNOJIHEHUE
MOCTPOEHNA Ha I/I306pa)K6HI/I$IX " MoAenax

MHOrOrpaHHMKOB.
BblunCNeHNe NUHEHbIX 3MEMEHTOB W YINOB B
MPOCTPAHCTBEHHbIX KOHUTrypawumsx,

apryMeHTMpPOBaHME CBOUX CYXAEHUNA.
Xapaktepuctmka U U300paxKkeHMe  CceyeHwus,
pas3BepTKu MHOrorpaHHuKOB, BblUMC/eHNe
nnowanen NoBePXHOCTEMN.

MMocTpoeHe MpPOCTENLNX CevyeHU Kyba, Npu3Mmbl,
nupamubl. FpuMeHeHWe (aKTOB W CBEAEHUI U3
naaHUMeTpuUn.

O3HakomMm/ieHMe ¢ BUAamu CUMMETPWIA B
MPOCTPAHCTBe, (HOPMY/NMpOBaHWe ONpesesieHnin 1
CBOWCTB.  XapakTepucTuka  CUMMETpUM  Ten
BpaLLeHNss 1 MHOTOrPaHHUKOB.

[MpYMeHeHWe CBOWCTB CUMMETPUM MPU  PeLLeHUK
3ajau.

Ncnonb3oBaHne  NPUOBPETEHHbLIX  3HAHWW  ON4
nccnefoBaHna U MOLENMPOBAHUSA HECNOXHbIX 3a4au.
N306paxeHne  OCHOBHbIX  MHOTOFPaHHWKOB WU
BbIMO/IHEHME PUCYHKOB MO YCNOBMAM 3aa4
O3HakoM/leHMe C  BufamMu  Ten  BpalieHus,
(hopmMynmnpoBaHne X onpegesieHnini N CBOMCTB.
dopmynmMpoBaHne TeOpeM O  CeYeHMM  Lwapa
MIOCKOCTbI U NJIOCKOCTU, KacaTe/lbHON K cgepe.
XapaKTepucTrKa 1 n3obpaxeHue Ten BpalleHus, ux
pa3BepTKu, CeveHus.

PelweHne 33aga4  Ha  MNOCTPOEHME  CeyveHWUM,
BblYMCNEHWE [JINH, PACCTOAHWI, YIN0B, NoLajien.
MpoBefeHne [oKa3aTe/lbHbIX PacCyXAeHun npu
peLleHnmn 3atau.

lMprvMeHeHWe CBOMCTB CUMMETPUM MPU  PeLLEHUM
3afjay Ha Tefa BpalleHus, KOMOUHaLWUIo Ten.
N3006paXkeHne  OCHOBHbIX  KPYrfibIX  Ten U
BbINO/IHEHWE PUCYHKA MO YCN0BUIO 3a4a4u
O3HaKOM/IeHNe C MOHATMAMMU nowagm n ob6bema,
akcroMamu 1 CBOMCTBaMMU.

PeweHve 3afa4 Ha BblYMCNEHME MOLWanen MNOCKNX
uryp ¢ npUMeHeHWeM COOTBETCTBYHOLLMX (DOPMY
N PaKToB 13 NIaHUMETPUMN.

N3yyeHne TeopeM O  BblYMCNEHUW  0OBEMOB
MPOCTPAHCTBEHHbLIX  Ten, peleHWe 3a4ay  Ha
NMpUMeHeHre (OpPMY/ BblYMCIEHNS 06BHEMOB.
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KoopauHatbl ”
BEKTOpbI

N3yueHne GopMyn AN BbIYMCNEHUS nnoLaAei
MOBEPXHOCTel MHOFOrPaHHMKOB U TeN BpaLleHus.
O3HaKOM/IEHMEe C MeTOOM BbIUMCNEHUS MNOLLAAN
MOBEPXHOCTU Cepbl.

PeweHne 3aflady Ha BbluWCNeHWe  Mowanen
MOBEPXHOCTU NMPOCTPAHCTBEHHbIX TEN
O3HaKOM/IEHMe C MNOHATMEM BeKTopa. M3yueHue
[EeKapTOBOW CUCTEMbl KOOPAMHAT B MPOCTPAHCTBE,
MOCTPOEHMe MO 3afaHHbIM KOOPAMHATaM TOYEK W
M7OCKOCTEM,  HAXOX[eHWe  KOOpAMHAT  TOYek.
HaxoX/eHne YypaBHEHWIA OKPYXHOCTWU, cdepsbl,
MAOCKOCTW.  BbluMCNeHMEe  pPacCTOsHWUI  Mexay
TOYKaMMU.

N3yuyeHne CBOWCTB BEKTOPHbLIX BENUYMH, MPaBUN
Pa3noXeHns BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE,
MPaBUN  HAXOX[EHUs  KOOpAMHAT  BeKTopa B
NPOCTPaHCTBE, NpaBuN [EUCTBUIA C BEKTOpaMM,
3aflaHHbIMW KOOpAMHaTaMMW.

MpyMeHeHMe Teopun MNpPU  pelleHun 3afad  Ha
[eiCTBUS C BEKTOPAMMU.

N3yuyeHne CKanspHOro npou3BefeHNsi BEKTOPOB,
BEKTOPHOr0 ypaBHeHWs MNPSMOA U MJIOCKOCTW.
MpyMeHeHWe Teopun MpWM  pelleHun 3adad  Ha
[ENCTBUS» C BEKTOpamW, KOOPAMHATHbLIA MeTof,
NPUMEHEHNe BEKTOPOB ANS BbIYWUCMEHUS BeNUUUH
YINI0B W PacCTOSHUIA.

O3HaKOMNieHMe C  [0Kas3aTeNbCTBaMWU  TEOPeM
CTEPEOMETPMM O B3aMMHOM PaCnONOXEHUN MPAMbIX
M NIOCKOCTEN C UCMO/Ib30BAHNEM BEKTOPOB
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YYEBHO-METOANYECKOE N MATEPUNANTBHO-TEXHUNYECKOE
OBECMEYEHWE MPOrPAMMbI YYEBEHOW ANCLMAVNHBI
«MaTemaTtuka: anrebpa v Hayana MaTtemaTU4YecKoro aHannsa; reoMeTpus»

OcBOeHMe  nporpamMmbl  y4yebHOW  AUCUMMJIUHBI «MaTtematumka»
npegnonaraet HaaMyme B NpoeccuoHanbHONW 06pa3oBaTe/IbHOW OpraHusaLmm,
peanusytolleil obpasoBaTesibHYI0 NporpamMy cpefHero o6wero o6pa3oBaHus B
npegenax ocsoeHus ONMOIM CIMO Ha 6a3e OCHOBHOro o6uwero o6pasoBaHus,
yyebHOro KabumHeTa, B KOTOPOM WMeeTCA BO3MOXHOCTb 06ecneynTb
obyyvatrowmmcs cBoboaHbIA A0oCTyn B VIHTepHeT BO Bpemsi y4e6HOro 3aHATUSA U
nepuof BHey4eObHON LeATeNbHOCTH.

MomewieHne  KabumHeTa [JO/MKHO  YAOBNETBOPATH TpeboBaHMAM
CaHuTapHo-annaeMnonornyeckux npasun v Hopmatnsos (CaHlMMuH 2.4.2 No
178-02) 1 6bITb OCHaLLEHO TUNOBLIM 060PYAOBaHMEM, YKA3aHHbIM B HacTOALLUX
TpeboBaHMAX, B TOM 4uC/ie CMeunannm3npoBaHHOW YyyebHO Mebenblo W
cpeAcTBaMu 06y4YeHUs, OCTATOUYHbIMUW ANS BbIMONHEHUA TPpebOBaHUI K YPOBHIO
MOArOTOBKM 06yYatoLLnXcs.

B kabuHeTe [OO/MKHO O6bITb  MyNbTUMeAMAHOE  06GopydoBaHue,
MOCpPeacTBOM  KOTOPOro Y4aCTHUKM 06pas3oBaTefibHOro npouecca MOryT
npocMaTpmMBaTb BU3yasibHYylO WH(oOpMauMio Mo MaTemaTuMKe, CO3faBaTb
npeseHTauun, Bugeomartepuanbl, UHble JOKYMEHTbI.

B coctaB y4yeOGHO-METOAMYECKOrO0 W MaTepuasibHO-TEXHUYECKOro
obecneyeHnsa nporpammbl y4yebHOM» AUCUMNIMHBI «MaTemaTuka: anreépa u
Hayana MaTeMaTUYeCcKoro aHannsa; reoMeTpusa» BXOLAT:

* MHOTOPYHKLMOHa/IbHbI KOMMEKC NpenojaBaTens;

* HarnagHble nocobua (KOMNAeKTbl y4ebHbIX Tabnuy, niakaTos,

MOPTPETOB BblJatOLLMXCA YYEHbIX-MaTeMaTUKOB 1 Ap.);

* NH(HOPMALMOHHO-KOMMYHWUKaTUBHbIE CPeACTBa;

* 3KpaHHO-3BYKOBble Nocobus;

*KOMMEKT TEXHWUYECKOW [OKYMeHTauuuM, B TOM 4uc/ie nacnopta Ha

cpeactBa 06Y4YeHMs, WUHCTPYKUMM MO MX WCNOMb30BAHUIO W TeXHUKe

6€30MacHOCTHU;

* OUBGNMOTEYUHbIN (hoHA.

B 6u6nnoTeuHbIn (hOHA BXOAAT Y4YeOHUKKW, Yy4YebHO-MEeToAMyYeckue
komnnektol (YMK), o6ecneymBalouinme O0CBOEHME YYeOHOW AUCLMUMINHBI
«MaTemaTnka», peKoOMeHAOBaHHble WAM AONYLUeHHble ANA WCMO0Nb30BaHMA B
NMpogeccnoHanbHbIX obpasoBaTefibHbIX  OpraHumsauunsx, peannsyroLwmx
obpa3oBaTe/lbHYt0 nporpammy cpefHero obuwero o6pas3oBaHus B Mpefenax
ocBoeHust OMOI CMNO Ha 6a3e 0OCHOBHOrO 06LLEro 06pasoBaHus.
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BubnunoteuHbln  (OHA MOXeT 6biTb [LOMOMHEH  3HUWKIOMNELUAMMU,
CNpaBOYHMKAMW, HAYYHOW, Hay4HO-MONYNAPHOW W [PYroln NuTepatypor mno
MaTeMaTuke.

B npouecce 0cBOeHMA NporpaMmMbl y4e6HOW AUCUUNANHBI «MaTeMaTuka»
CTYLEHTbI LO/MKHbI MONYYNTb BO3MOXHOCTb LOCTYMNa K 3/1IeKTPOHHbLIM YUYEOHbIM
mMaTepvanam Mo MaTemMaTtuke, MMewWMMca B CBOOOLHOM [OCTyne B CeTu
WHTepHeT (3/1eKTPOHHbLIM KHWUram, NpakTuKkymam, Tectam, matepuanam E3 u

[P
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