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1 TllosAcHUTeNbHAaA 3anucka

Pabouasd nmnporpamma cocTaB/leHa Ha ocHoBe ®defepasbHOr0 rocyAapCTBEHHOrO
o6pasoBaTeNbHOro cTaHfjapTa cpefHero obwero o6pa3oBaHWA, MPUMEPHOR nporpammbl Mo
yuyebHOl gucumnnnunHe «Matematnka», paboymx yyebHbIX NIaHOB MO CNeuuanbHOCTAM C YYeTOM
defepanbHbIX rocyfapcTBeHHOro o6pasoBaTte/lbHOro cTtaHjapra CpefHero npomeccnoHanbHOro
oopasoBaHus no cneumanbHocTu: 40.02.01. «MMpaBo M opraHu3auus couuanbHOro obecnevyeHUs»,

){Tzsggxégizmro npukasoMm MuHucTepcTBa 06pa3oBaHUs M Hayku Poccuitckoii degepauun Ne 508 ot
.05. r

Pabouyas nporpamma pa3paboTaHa B COOTBETCTBUM C MNONOXEHWEM U LWabGMOHOM
yTBepXAeHHbIMU B BKIMT Ol'Y.

Copep>xaHue nporpaMMbl HanpaB/feHO Ha AOCTUMIXKEHMWE CNEAYIOWNX Lenen:
- obecneyeHne chopMMUPOBaAHHOCTY NPEACTaBNEHNA O COLManbHbIX, KYNbTYPHbIX U
NCTOPUYECKNX (haKTopax CTAHOBMEHUS MaTeMaTUKMN;

-obecneveHue chopMuUpoBaHHOCTU Nornyeckoro, anropuTMMYEcKoro 7
MaTeMaTUYeCKOro MblLWEHUS;

obecneyeHne CHOPMMUPOBAHHOCTU YMEHWUI NPUMEHATb MONYUYEHHbIE 3HAHUSA NpPK
peleHnn pasnnyHbIX 3ajay;

obecneyeHne CcHOPMUPOBAHHOCTM NpPeACTaBAEHWIA O MaTeMaTUKe KakK 4acTu
06 e4enoBeYeCKON KynbTypbl, YHUBEPCAbHOM fi3blKe HayKW, NO3BONSAKLLLEM ONUCLIBATbL U
n3yyaTb peanbHble MPOLECCHI U ABNEHNUS.

MpomeXyTouyHas aTTecTayuns NpoBoANTCA B (OopMe 3K3aMeHa N0 UTOoram U3yyeHus
AMCLUNNUHBI B KOHLe y4e6HOTO roga.

O6Lwas xapaKTepucTMKa y4ebHOn ANCUUNNINHBI

MaTemaTuka siBnsietcqd pyHAaMeHTanbHOW 06Weo06pa3oBaTe/ibHOW AUCUUNINHONW CO
CNOXMBLWNMCS YCTONUYMNBLIM COAEPXKAHUEM N 0B MMMN TPe6OBAHNAMN K NOATOTOBKE
obyuvarowmxcs.

CopepXxaHue yyebHOW ANCLUMNANHBI pa3paboTaHO B COOTBETCTBUN C OCHOBHbIMMU
cofepxaTefbHbIMU NUHUAMMK 0OYUYEHNUS MaTeMaTuKe:

e anrebpanyeckas NMHWSA, BKAKOYaKO W aa cuctemaTusaymnio CBegeHnidi 0 ymcnax; n3yyeHme HOBbIX
N 06006LLEHNE paHee N3YYEHHbIX onepaLlmnii (Bo3BeJeHNe B CTEMEHb, N3BIEYEHNE KOPHS,
norapnuMmnpoBaHmne, CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHC 1 06paTHbIE K HAM); N3YYEHUE HOBbIX
BMOB YMC/OBbIX BblpaXKeHUA N OPMYN; COBEPLUEHCTBOBaHME NPaKTUYECKUX HABbIKOB U
BbIYMCNINTENbHON KYNbTYpbl, paclipeHne N CoOBepLIeHCTBOBaHMe anrebpanyeckoro annapara,
ChOPMMPOBAHHOTO B OCHOBHOM LWIKO/E, N €r0 MPUMEHEHWNE K PELUIEHNIO MAaTEMATUYECKUX U
NPUKNagHbIX 3ajay;

* TEOPETUKO-(DYHKLMOHANbHAA NNHUA, BKOYaO L as CUCTEMATN3ALMNIO U pacluMpeHne cBefeHNi
0 PYHKLMAX, COBEPLUEHCTBOBAHME TpaiMyecKUX YMEHWIA; 3HAKOMCTBO C OCHOBHbIMU NAEAMU U
MeTOfaMMn MaTeMaTMYeCKOro aHann3a B 06beMe, MO3BOIAOLLEM UCCNE0BATb 3/IEMEHTapHbIE
(GYHKUMM 1 pewaTb NpocTelillne reoMmeTpuyeckne, Gusnyeckne n apyrue npuknagHblie 3afadn;



* INHNA ypaBHEHUI N HepaBeHCTB, OCHOBAHHAA Ha NOCTPOEHUN U UCCieJ0BaHUN
mMaTemMaTMyeCcKux mofenein, nepecekarolanacsa c anrebpanyeckon n TeopeTUKo-MyHKLNOHaNbHOM
NMHUAMW 1 BKIIOYalKoLlas pa3BuTNeE N COBEPLUEHCTBOBaHME TEXHUKY anrebpanyeckmx
npeo6pasoBaHWil ANA peleHNna ypaBHeHNIA, HEPABEHCTB U CUCTEM; ()OpMUMpPOBaHME CMTOCOOHOCTH
CTPOMTbL U UCCNefOoBaTb NPOCTelllMe MaTeMaTUYECKNEe MOLeNN NPU peLleHnn NpuKIagHblX
3afiay, 3a4ay M3 CMEXHbIX U CreynanbHbiX AUCLUNINH;

* reoMeTpuyeckas NMHUA, BKAKOYaK W aa HarndagHble npeacTaBeHns 0 MPOCTPaHCTBEHHbIX
(hurypax n nsyyeHue ux cBOMCTB, POPMMpPOBaHME N Pa3BUTME MPOCTPAHCTBEHHOTO
BOOOpaXXeHus, pa3BuTUe CNOCOBOB reOMeTPUYECKNX U3MEPEHUTIA, KOOPANHATHOTO U BEKTOPHOTO
MEeTOA0B A/1 PELeHNd MmaTeMaTU4eCKUX N NPUKNagHbIX 3ajay;

e CTOXACTMYeCKas NMHUSA, OCHOBAHHAs Ha Pa3BUTUN KOMOBUHATOPHbLIX YMEHWIA, NPeACTaBNEHNN O
BEPOATHOCTHO-CTAaTUCTMYECKMX 3aKOHOMEPHOCTAX OKPYXXalLWwero Mmupa.

MecTo yy4ebHON AUCUMNANHBLI B y4e6HOM MaaHe

YyebHasa gucymnanHa «MaTemaTmka» » OTHOCUTCA K 061,e06pa30BaTeNbHOMY LUKAY U CAYXNUT
6a30li ANs fanbHewero M3yyeHns AUCLUNINH NO creynanbHOCTHU
N3yyaetca B | u Il cemecTpax.

Pe3ynibTaTbl 0CBOEHUS Y4ebHOM ANCUUNINHBI

OcBOeHMe copepXaHus y4dyebHON aumcuunamHbl «MaTemaTuka» ob6GecneynBaeT [AOCTUMIKEHMUE
CTyAeHTamu Cneayrounx pes3ynbTaTOB:

* NMNYHOCTHbIX:

C(hOPMMPOBAHHOCTb NPeACTaB/NEHNIA 0 MaTeMaTNKe KaK YHUBEPCANlbHOM S13blKe HayKuW, cpefcTBe
MOZEeNMPOBAaHNA ABNEHUI N NPOLLECCOB, MAEAX N MeTOoAaX MaTeMaTUKU;

NMoHUMaHune 3Ha4YMMoCTH mMaTeMaTuku ans Hay4YHO-TEXHUYECKOTO nporpecca
ChOPMUPOBAHHOCTb OTHOLWEHUA K MaTemMaThKe KakK K 4acTu 06LLeYenoBeYeCKOW KynbTypbl
Yyepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTUA MaTeMaTUKN, 3BOOLLMEA MaTeMaTUYECKUX NeN;

pa3BUTUE JNIOTMYECKOr0 MbIWAEHWNS, MNPOCTPAHCTBEHHOr0 BOOOpPaXXeHWsA, anropuTMUYECKOMN
KynbTypbl,  KPUTUYHOCTW  MbILWIEHUA Ha  YPOBHE, HeobxogMmom  Ans  Oyayuwei
npoeccnoHanbHON AeATeNbHOCTU, ANA NPOLOMKEHNA 06pa3oBaHUd U camoobpa3oBaHus;

OBNafjeHne MateMaTUUYECKUMMN 3HAHUAMMN N YMEHUAMWN, HEOOXOLUMbIMMN B NOBCEAHEBHOW XU3HU,
ANA OCBOEHWA CMEXHbIX €CTECTBEHHOHAYUYHbIX AUCLUNANH U AUCUUNANH NPOMECCMOHANBHOIO
uumKna, Ana nonyvyeHmsa ob6pasoBaHMs B 06nacTAX, He Tpebywwmux yrny6neHHOMN
mMaTemMaTU4eCcKoin NOLrOTOBKM,

rOTOBHOCTb M CMOCO6GHOCTL K 06pas3oBaHWIo, B TOM 4yucie camoobpa3oBaHuio, Ha MPOTSXKEHUN
BCeM )KW3HW; CO3HaTeNlbHOE OTHOWEHWe K HenpepbiBHOMY 06pa3oBaHW KakK YC/NOBUIO
yCnewHon npoeccnoHanbHOM N 06LECTBEHHON AEATENLHOCTMW;

FOTOBHOCTb M CMOCOOGHOCTb K CAMOCTOATENIbHOW TBOPYECKOW M OTBETCTBEHHON AEATENbHOCTMH,



rOTOBHOCTb K KO/INEKTUBHON paboTe, COTPYAHWYECTBY CO CBEPCTHMKAMMK B 06pa3oBaTebHOMN,
06l eCTBEHHO  MONe3HOW, Yy4yebHO-uUcCNef0BaTeNbCKOW, MPOEKTHOW M gpyrux  Bupjax
LeATeNnbHOCTH;

OTHOLWEHNEe K MpPogecCMOHANbHON [esATeNbHOCTM KakK BO3MOXHOCTM Yy4yacTus B pelleHun
NINYHBIX, 0OLECTBEHHbIX, TOCYAapPCTBEHHbIX, 06LLeHaLLMOHANbHbIX NPO6GIEM;

MeTanpeamMeTHblX:

yMeHUe CaMOCTOATENbHO ONPefenaTb Lenn AesATeNbHOCTU WM COCTaBNATb NMaHbl AeATENbHOCTHU;
CaMOCTOSITE/IbHO  OCYL|eCTBNATb, KOHTPONMpPOBaTb W  KOPPEKTMpPOBaTb  [AeATeNbHOCTb!
MCNONb30BaTb BCE BO3MOXHble pecypchbl AN AOCTMXKEeHWS NOCTaBNeHHbIX Leneit n peannsayum
NNaHOB fesiTeNIbHOCTU; BbIGMPATb YCNELW Hble CTPATErny B Pa3iIMUHbIX CUTYaLUAX;

yMeHWe NPOoAYKTUBHO 06LATbCA M B3aMMOAEWCTBOBATL B NPOL,ECCe COBMECTHON [eATeNbHOCTH,
YUUTbIBATh MO3MLUUN APYTUX YUYACTHUKOB AEATENbHOCTMN, 3 (PEKTUBHO paspewlaTb KOHPAUKTHI;

BMlajleHne HaBblKaMyn MO3HaBaTENbHON, Y4eOHO-NCCNeA0BATENbCKON N NPOEKTHON AeATENbHOCTH,
HaBblKaMW pa3pelweHns npob6aem; CNOCOOGHOCTb M FOTOBHOCTb K CaMOCTOATENbHOMY MOWUCKY
MEeTOA0B pPeleHNs NpakTUYeCKNX 3a4ay, NPUMEHEHUIO pPa3/IMYHbIX METOLOB MO3HAHWUS;

FOTOBHOCTb W CMNOCOOGHOCTb K  CaMOCTOSAATENIbHOW  MH(POPMALMOHHO-MO3HABATENbHOW
AEeATEeNbHOCTW, BKAOYAs YMEHWE OPUEHTMPOBATbCA B Pa3/IMYHbIX MCTOYHMKAX WHPOpMayuu,

KPUTMYECKN OLeHMBATb W WHTEPNpeTMpPOBaTb WHGHOPMALUIO, NOAYYAaEMYH W3 Pa3NYHbIX
MCTOYHUKOB;

BnageHune A3bIKOBbIMW cpeacTtBaMn: yMeHuUe ACHO, NIOTMYHO W TOYHO WKU3naratb CBOK TOYKY
3PpEHNA, NCNO/b30BaTh afleKBaTHbIE A3bIKOBbIE CPeACTBa,

BNnafleHne HaBblKaMW MO3HaBaTe/NbHON peeKCMM KakK OCO3HAHWUA cOBepllaeMbliX LeWCTBUIR K
MbICIMTENbHbIX NPOLECCOB, UX Pe3yNbTaTOB W OCHOBAaHWM, rpaHuL, CBOEro 3HaHWA N He3HaHus,
HOBbIX NO3HABaTe/IbHbIX 3a4a4 U CPeACTB ANA UX LOCTUXEHUSA,;

LLeneycTpeMneHHOCTb B MOWCKAX W MNPUHATUU peleHnid, coobpasuTeNbHOCTb W MHTYULUA,
pPa3BMTOCTb MNPOCTPAHCTBEHHbIX MNpeAcTaBAeHWUIA; CNOCOBHOCTb BOCMPUHMMATb KpacoTy M
rapMoHUI0 MUpPa;

*enNpeaMeTHbIX:

C(hOpMUPOBAHHOCTb NPeACTaB/IEHWIA O MaTeMaTMKe Kak 4YacT¥ MWUPOBOW KynbTypbl U MecTe
MaTeMaTUKN B COBPEMEHHON LMBUAM3aLMK, cnocobax ONuWcaHWUs ABNEeHWUI peanbHOro Mupa Ha
MaTeMaTU4YeCKOM S3blKe;

chOPMMPOBAHHOCTb  MNpeACTaBAEeHWIA 0 MaTeMaTUYeCKMX MOHATUSAX KaK  BaXKHehwwux
MaTemMaTU4YeCcKUX MOAENAX, NO3BONSIOWMX ONUCbIBATb M M3y4aTb pa3Hble NPOLECCHl U ABMEHUSN;
MOHMMaHMe BO3MOXHOCTM aKCMOMaTMUYeCKOTO NOCTPOEHNS MaTeMaTUYeCKUX TeOpuii;



BNajeHne MeTojamMmmn [0Ka3aTeNbCTB ¥ aNfOPUTMOB PELLIEHUS, YMEHMNE UX NPUMEHSTb, NPOBOAMNTD
AOKasaTeNbHble PacCyX/eHWUs B X0/e pelleHns 3ajau;

BNajeHne CTaHAApTHbIMWM NpUeMaMW  pelweHWs pauuoHaNbHbIX W UppPaLMOHaNbHbIX,
nokasaTe/lbHbIX, CTEMeHHbIX, TPUTOHOMETPUYECKMX YpPaBHEHWIA W HEepPaBeHCTB, WX CUCTEM;
MCNONb30BaHNE TOTOBbIX KOMMNbIOTEPHLIX NPOrpamMm, B TOM 4YUC/ie 418 MOUCKA NYTW PELIEHNS 1
NN CTPaLUN pelleHns YPaBHEH WA N HEPABEHCTB;

C(hOpMMPOBAHHOCTb MpeAcTaBNeHWin 06 OCHOBHbIX MOHATUAX MaTeMaTW4YeCKOro aHanusa um KX
CBOICTBax, BfafleHNne YMeHWeM XapaKTepu3oBaTb MoBeAeHWEe (YHKUWIA, WCNoONb30BaHWe
MONyYeHHbIX 3HAHWI ANS ONUCAHWUA WU aHanM3a peanbHblX 3aBUCUMOCTE; BlafleHne OCHOBHbIMMU

NMOHATUAMW O MNNOCKUX W MPOCTPAHCTBEHHbIX TEOMETPUYECKUX Urypax, WUX OCHOBHbIX
CBOWCTBAX;

ChOPpMMNPOBAHHOCTb YMEHWS pacno3HaBaTb reOMeTpUYecKre PUrypbl Ha YepTexax, MoAensx u B
peasibHOM Mupe; NPUMEHEHUE W3YUYEHHbIX CBOWCTB TFeOMETPUYECKUX GuUryp u gopmyn Ans
pelleHns reoMeTPMUYECKMNX 3a4ay 1 3ajay C NPaKTUYECKUM COZlepXXaHUNEM;

CHhOPMMPOBAHHOCTbL NpPeACTaBAEHUI O npoueccax W SBAEHUAX, MMEKLWMNX BEPOSATHOCTHbLIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peasibHOM MUPE, OCHOBHbIX MNOHATUAX
3/1eMEHTAapHON Teopun BepOATHOCTEW, YMEHMA HaXxoAuTb W OLEHUBATb BEPOATHOCTU
HacTynneHus CO6bITUI B MPOCTEMLIMNX NPAKTUYECKNX CUTYyaLUAX U OCHOBHble XapaKTepuUCTUKK
CNyYalHbIX BENNYUH;

BnageHne HaBblKaMW NCNO/b30BaHNA FTOTOBbIX KOMMNbIOTEPHbLIX NMpOrpamMm npn peweHninn 3agay.

2.CTpyKTypa v cofep>xaHne y4ebHON gUCUUMNINHbI

2.1 O6BEM y4eOHON AMCUUNINHBI U BUAbl Y4eOHOW paboThl

Bupg yuyebHoli paboThl O6LeM Y4acoB
MakcumanbHas yuebHasa Harpyska (Bcero) 351
O6A3aTenbHas ayamMTopHasa yyebHaa Harpyska (Bcero) 234

B TOM 4Hucne:

npakKTn4eCcKne 3aHATNA

CamocTosiTenbHas paboTa obyyatouierocs (Bcero) 115
B TOM 4uUcne:

BHeayAMTOpHas camocToAaTeNbHasa paboTa 115
KOHCYNbTauum )

NToroBas atTecTalus - 3K3aMeH BO 2 CeMecTpe



2.2. TemaTuM4yecKuUit nnaH u cogepXkaHne yuyebHOW AUCLMNNNHBI

HanmeHoBaHMe pa3fenioB U
Tem
1
aA3/XJEJIL,

Tema 1.1. Pa3Butue noHaTUS
0 Yucne.

Tema 1.2. KopHK, cTeneHu
n norapugmbl.

Tema 1.3. dyHKUNN, NX
CBOMNCTBA M rpauku.

MaTemaTunka

Copep>xaHue y4ebHOro matepuana, nabopatopHble paboTbl U NpakKTU4ecKue
3aHATUA, caMoCcToATeIbHAA paboTa obyyarowmxcs
2
AJNTEBPA

CopepxXaHne y4yebHOro wmarepuana: [eiicTBUTeNbHbIE  YunCha.
MpuGAMXeHHbIe BbIYNCIEHUSA. PaunoHanbHble YPpaBHEHNS U HepaBeHCTBA. MeToj
NMHTepBanoB. Anre6panyeckne npeobpazoBaHUs MaTeMaTUUYECKUX BbIpaXKeHUA.

CamocToOoATeNbHaa paboTa

CucteMbl paynoHanbHbIX YpaBHEHUI N HEPABEHCTB (peweHne 3a4ay).

MaTtemaTKa BOKPYT Hac (coobueHue)

CopgepxxaHne y4yebHOro martepuana: KopHM ¥© cTeneHwn.
HaTypasbHOW CTeNneHW U3 yucna M UX CBOMCTBA. MppaunoHanbHble ypaBHEHUS.
MpuemMbl UX peLlleHuUs.

CTeneHn c payuoHalbHbIMW MNokKa3aTenaMum U ux csoictBa. CTeneHn C
JeNCTBUTENbHBIMW NOKasaTeNnaMu. JelicTBUSA CO CTENEHAMMU

Noraputm 4yucna wn ero ceoiictBa. OCHOBHOE jorapupmumyeckoe
TOXAECTBO. [ecATUYHble W HaTypaNibHble norapudmbl. MpaBuna [edcTBUA C
norapumamu. MNepexon K HOBOMY OCHOBaHuI0. Jlorapupmunyeckme ypasHeHUs U
HepaBeHcTBA. OCHOBHbIe NMPUEMbl UX PeLIEHNS.

[MpakKTunyeckue 3aHATUSA

PeweHne nppaynmoHanbHbIX YpaBHEHUN

CamocToAaTenbHasipaboTa

CBolicTBa KOPHS HaTypasbHOW cTeneHn n3 ynucna (namaTtka). CeoicTea
CTEMeHU C AeNCTBUTENbHBIM NOKasaTenem (peweHue 3agady). Cucrtemsl
norapuipmMmuyYeckKnx ypaBHeHuii (peweHmne 3agau)

Copgep>xxaHue yyebHoro martepmana: ®yHkuuu. Ob6nacTb onpeaeneHus u
MHOXECTBO 3HauyeHMin. Cnocobbl 3afaHua GyHKUUKU. [padmk QYHKUMHK,
NOCTpOeHMe rpaPuKoB (PYHKLUMWIA, 3afaHHbIX pas3inyHbIMK cnocob6amun. CBONCTBaA
DYHKLNN. MOHOTOHHOCTb, YeTHOCTb, HEYEeTHOCTb, OrpaHMyYeHHOCTb,
nepuoanyHocTb. [lMpomMexyTKu BoO3pacTaHud u yb6biBaHUA, Haubosbliee u

KopHwu

8

O6beM
yacos
3
130

12

16

12

16

YpoBeHb
0CBOeHUA
4



Tema 1.4. OcHOB®I
TPUTOHOMETPUMN

PA3AEN 2.

HauMeHblWee 3HayeHusa. CTeneHHas, MNoKasaTeflbHas, /orapupmuyeckas u

TPpUroHoMeTpuyeckme yHKuMKU. T[ToKa3aTeNbHble YypPaBHEHWS U HEpPaBEHCTBA.

OCHOBHble MPUEMbI UX PELUEHMS.

MpuMepbl (YHKLUMOHANbHbBIX 3aBUCUMOCTEN B peasbHbiX NPOLeccax u sBNeHnsX.
Mpeo6pa3oBaHue rpankKoB: napansenbHbiii MepeHoc, pacTsXeHue W

cXaTue BAONMb OCeli KOOpAMHAT.

[MpakTuyeckune saHAT NG
Mpathnyecknin MeTof pelleHna ypaBHeHUIA N HEPABEHCTB: MCMO/Ib30BaHMe

CBOMNCTB U rpadiMKoB hyHKUNIA. [TocTpoeHMe TpaPUKOB PYHKLIWIA.

CamocToOoATeNbHas paboTa

Mpeo6pasoBaHue rpaMKoB PYHKLURA, (PUCYHKN). CUCTEMBI
nokKasaTe/ibHblX U NOrapuMnUYecKnX ypaBHeHUN N HEPaBEHCTB (pelleHune 3a4ay)

Copep>xxaHne y4yebHOro martepuana: PapuaHHas Mepa yrna. CuHyc,
KOCWHYC, TaHreHC W KoOTaHreHc u4wucna. OCHOBHble TPUTOHOMETPUYECKUE
TOX[ecTBa. MepnoguyYHOCTb TPUTOHOMETPUYECKUX (YHKLUIA. DopMmynbl
npueefeHns. ®opMybl CNOXeHUA (CUMHYC, KOCUHYC U TAHTEHC CYMMbl ¥ Pa3HOCTH
ABYX yrnoB). ®opMynbl YyABOEHHOro aprymeHta. ®opMmynbl NPou3BefeHUS W
CYMMbl TPUTOHOMETPUYECKUX (DYHKLUA.

Ob6paTHble  TpUroHOMeTpuyeckue  (YHKUUU.  TPUTOHOMETpPUYECKMe
ypaBHeHMA U HepaBeHCTBA. OCHOBHble NMPUEMbl pelleHUs TPUTOHOMETPUYECKUX
ypaBHEHW N HepaBeHCTB. TPUTOHOMETPUA B NPUKNALHbIX 3aja4ax.

MpakKTnyeckne 3aHAT NS

TpuroHomeTpuyeckune yHKumMn. NMpeobpa3oBaHUAa TPUTOHOMETPUYECKUX
BblpaXXeHWUi. BbluncneHne 3Ha4eHUn TPUTOHOMETPUYECKUX PYHKLMNIA. PelwleHne
TPUTOHOMETPUYECKUX YPABHEHUI Y HEPABEHCTB.

CamocTosTensHaspaboTa

NcTopusa TpuroHomeTtpumn (coobuieHne). ®opmynbl NPOU3BELEHUA U CYMMbI,
(namaTka). PopMybl NONOBUHHOIO aprymeHTta (namartka). Cucrtemsol
TPUTOHOMETPUYECKUX YpaBHEHU (Npe3eHTaumns).

HAYANTA MATEMATUYHECKOI'O AHAJTN3A
9

CET o,

14

32

10
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Tema 2.1. NponssogHas
DYyHKUUN.

Tema 2.2. NMpunoxeHue
NPOW3BOAHOMW.

Tema 2.3. NiccnepoBaHune
MYHKLMN C NOMOLLbIO
NPOU3BOAHOIN.

CopgepxaHue ydyebHoro matepuana: [pegen ¢gyHkuuu. MpoussogHas.
MoHATME O NPOM3BOAHOW (YHKUMKM. HenpepbiBHOCTb (YHKUMKU. [1pOM3BOAHbLIE
CYMMbl, Ppas3HOCTW, nNpou3BeAeHUs, 4acTHOro. T[1poOU3BOAHbLIE  OCHOBHbIX
3IeMeHTapHbIX PYHKLUWA, TPUTOHOMETPUYECKUX PYHKUWIA, AnddepeHUnpoBaHue
CMOXHbIX QYHKUNINA.

MpakTunyeckne 3aHAT N4

MpumeHeHne npasun N opmyn guPpepeHUUpPOBaAHNA ANA HAXOXKAEHUA
NMPOU3BOLHbIX 3/IEMEHTAPHON (DYHKLWUN, TPUTOHOMETPUYECKUX PYHKL U

CamocToaTeNbHasa paboTa

®opmynbl U NpaBuna gupdepeHumnposaHmna (namaTka, npeseHTayns,
TecCThbl)

Copep>kaHue y4ebHOro matepmana: [eoMeTpPUUYECKUIA CMbICA
NPOW3BOJHON. Y paBHEHNE KacaTeNbHOW K rpauKy yHKLNUN

MpakKTunyeckme 3saHATUSA

P n3nyecKnin cMbiC/T MPON3BOAHOINA.

CamocTosATeNbHadA paboTa
Mpubnn>XeHHble BbIUNCNEHNS C MOMOLLbIO MPOU3BOAHONM, (NaMsATKa, noabop
3ajauv).

Copep)xaHue yyebHOro matepmana: 3IKcTpeMyMmbl GyHKLMUK. BTopas
Npou3BOAHAA, ee TeOMEeTPUUYECKUA U PU3NYECKUIA CMbICN. MpuMeHeHNe
NPOM3BOAHON K UCCNef0BaHNI0 PYHKLWIA 1 MOCTPOEHUIO rpadnKos. Mpumepsl
MCNo/ib30BaHUA MPOU3BOAHOW A1 HAXOXAEHUA HaUTYULLero peweHns B
NPUKNagHbIX 3ajavyax. HaxoxaeHne CKOpoCcTu Ana npouecca, 3afaHHOro
(hopmynoii n rpamkKom.

MpakTuyeckne saHAT UA

Hanbonblwee N HaMMeHbLIee 3HAYeHNA (DYHKLUU HA OTpe3Ke

CamocToATenbHasg paboTa

MpumMeHeHNe NPOM3BOLAHOM K UCCNef0BaHUID PYHKLMUN N MOCTPOEHUIO
rpauMkoB (npeseHTaLms).

10
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Tema 2.4. NMepBoo6pa3sHasn
W UHTerpan.

PA3JEN 3.

Tema 3.1. Mpamble
M NNOCKOCTK B
NMpoCTpaHCTBe.

Tema 3.2. MHOTOrpaHHMKMN
nnnowaaun nx
NOBEPXHOCTEN.

Copgep>xaHne y4debHOro marepuana: MepBoobpa3Had u wuHTerpan.
OnpefenieHHbIN nuterpan. ®opmyna HbloTOHa—leiibHMua. MMpuMeHeHune
onpefeneHHOro WHTerpana pANsS Hax0oXAeHUa naouwagn KPUBONWHEWHON
Tpaneyuuu. NMpumepbl NPUMEHEHUA UHTerpana B PU3NKE N TEOMETPUMN.

MpakTUueckne 3aHATUA

MpumeHeHne npasun u GOPMYN  UHTErpupoBaHUA [N HaXO0XAEHUS
HeonpejeneHHOro W OnNpeAesieHHOro WHTerpanos. lMnowafb KPUBOJIMHENRHOMN
Tpaneyunu

CamocToOoATenbHasA paboTa

®opmyna HetoToHa— JleitbHuua (goknag). Nnowasb NA10CKOR uUrypbl
(peweHue 3afay). O6bembl Ten BpaweHms (namMaTkKa, TecT).

FTEEOMETPUA

Copep>xaHue y4debHOro matepuana: MnaHumeTpus. CTepeomeTpus.
AKcnombl ctepeomeTpuun. OCHOBHble Urypbl B npocTtpaHcTee. lapannenbHOCTb
npaAmMol u nnockocTu. [lapannenbHOCTb NNOCKOCTeR. [epneHAUKYNAPHOCTb
NpsSMoOin 1M nnockocTu. lMepneHANKYNAP W HakNOHHaA. [BYrpaHHbIA yron. Yron
Mexnay npsamon " MNOCKOCTbIO. Yron Mexnay MAOCKOCTAMMU.
MepneHANKYNAPHOCTb ABYX MIOCKOCTEMN.

MpakTnyeckne saHaT A

MpumMeHeHne GopMyn NJAHUMETPUN ANA PELIEHNSA pacYeTHbIX 3a4au.
MapannenbHOCTb MPAMOW UM NAOCKOCTU, ABYX MAOCKOCTEW. B3anMHoe
pacrnosioXeHue ABYX NPAMbIX B MPOCTPaHCTBE.

CamocToAaTeNbHaa paboTa

FeoMeTpunsa Ha NOCKOCTKN (Npe3eHTauus). [MapannenbHoe
npoekTupoBaHue. Mnowaab OPTOroHanbHOM Npoekyuu (coobuieHune).
M306paxKeHne NPOCTPAHCTBEHHbIX GUTYp (PUCYHKN). Y aAnBUTeNbHas
mMaTemaTtuka (goknag).

Copgep)aHue y4yebHOro martepuana: MHOrorpaHHuUKM. SNEMEHThI
MHOTOrpaHHMWKa: BepwWHbI, pebpa, rpaHn. MHoOrorpaHHbole yrnbl. Bbinyknble
MHOTOTPaHHUKWN.

Mpusma. Mpamaa M HaknoHHas npusma. [lpaBunbHas npusma.

n

116

18 2
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Tema 3.3. Tena
BpaweHns u
nnowagn nx
NOBEPXHOCTEN.

Tema 3.4. O6BbEMBI
MHOTOTFPaHHUKOB U Ten
Bpalw,eHuns

Mapannenenunneg.”
OOKOBOI M MOMTHO MOBEPXHOCTU NPU3MBbI.

Mupamnga. lMpaBunbHad nupamupga. Anodema. YceyeHHad nupamuja
Tetpasap. Mnowaab 60KOBON M MOMHON NOBEPXHOCTU NUPaMUAbI.
CeyeHna NpuU3Mbl U NUPamMupibl.

nkocasgpl WibHble MHOMOMpalUMKW (™ paagp. Ky6, oKTasgp, fAofekasgp w

KT Un4yeckune 3aHAT U4
fadv Ha HaxoXpjgeHune reoMmeTpnyecknx BETNYUNH

CamocToATeNnbHasi paboTa

Buabl 1 3neMeHTbl MHOTOTPAaHHUKOB (Mpe3eHTauus).
CUMMETPUS MHOTOTpaHHUKOB (Mpe3eHTaLmnsa). MI3rotoBneHune
pa3BepTKM M MOfenn MHOTorpaHHMKa (MOAen MHOTOrpPaHHUKOB).

B, TY [ PXAHHe yye6HOro martepuana: LUunuHap v koHyc. OcHoBaHue

Wao n ol Bad "OBepxHocTb’ o6pa3sytollas, pa3BepTKa. Y CeUYeHHbI KOHYC.
ap un chepa. CeueHns Ten BpaweHusa. [nowagab OGOKOBOW W MNOMHOMN

MOBEPXHOCTW TeN BpalleHNA. BrnncaHHble N ONUCaHHbIE MHOTOrpaHHUKN.

[MpakTunyeckue 3aHAT U4
PeweHne 3agay Ha HaxoXX[eHuUe reoMeTpUYecKUX Be/IMYNH TeN BpalleHuns.

CamocToATEeNbHas paboTa
N3rotoBneHne pasBepTKN U MOAENN Ten BpaweHns (mogenn). Bennkue
MaTeMaTUKN NPOLINOro NCOBPEMEHHOCTU (MOUCK B IHTepHeTe. COO6TTA< N

CofepxaHue YydyebHOro matepuana: Ob6bem ” ero wu3MepeHue
tZ r °K npusm*“ n BAnnHapa. ®opmynbl 06bema nupammnibl 1 KoHyca'
oI , T 6 Mixur rneanoéke Tel °© TH— — NOBEPXHOCTEN U

MpakTuyeckne saHAT as



Tema 3.5.
KoopAnHaThl U
BEKTOpPHbI.

PA3AEN 4.

Tema 4.1. Dn1eMeHTHI
KOMOGVHaTOPUKW.

Tema 4.2. 9N1eMeHTHI

Teopun BEPOATHOCTEMN.

BbluncneHne o6beMOB MPOCTPAHCTBEHHbLIX Ten. Mogobwue Ten

CamocToaTenbHadapaboTa

O6beM n ero namepeHme (Nnamsatka). FeomeTpuyeckue Tena n nx
XapakTepuctuky (3a4étHasa paboTa).

Cogep>XaHne y4debHOro maTtepuana: MpamoyronbHaa (fekapToBsa)
cucTema KoopAuMHAT B MpocTpaHcTee. dopmyna paccToAHMA MexXay [ABYyMmSA
TouKamMu. Y pasHeHUd cihepbl. KoopanHaTtbl cepefnHbl 0Tpeska

BekTtopbl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. C/0XeHMe BEKTOPOB.
YMHOXeHUe BeKTOpa Ha yucno. KomnnaHapHble BeKTOpbl. PasnoxeHne BeKTopa
no HanpasneHuam. KoopauHatel BekTopa. [nuHa BekTtopa. CkKanapHoe
npoun3BefeHne BEKTOPOB. Y TON MeXAy ABYMS BEKTOpPaMu

MpakTunyeckne 3aHaATUA
3afaun B KoopauHaTtax. JecTBMA C BeKTOpaMun. BeKTopHble 3ajaun.

CamocToAaTEeNbHaapaboTa
Y paBHEHUA NPAMOA ¥ NOCKOCTW B NPOCTPAHCTBE (MaMATKa).
MpuknagHble 3agayun. NprMeHeHWe KOOPAMHAT U BEKTOPOB A/1A pelleHns 3agay
(TecT)
KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW
CopeprxaHue yuyebHoro MaTepuana: OCHOBHbIe NMOHATUSA
KOMO6MHATOPUKK. 3afayM Ha nNoAcCYeT Yyucna pasMeweHunid, nepecTaHOBOK,
COYeTaHuu.
[MpakTunyeckue 3aHAT U4
KombuHaTopHble 3afa4un. PeweHune 3agay Ha nepebop BapnaHToB
CamocToOATenbHaa paboTa
Komb6unHaTtopuKka Kak pasgen mateMmatuku, (npeseHraums)
CopepxxaHue y4debHoro martepuana: Cob6biTue, BEPOSTHOCTb CO6bITUA.
Buabl cobbiTuii. He3zaBUCMMOCTb COObITUI. BepoATHOCTL cOObITUA. CNoXeHNe K
YMHOXEHME BEPOATHOCTEN.
CamocToOsSTenbHas paboTa
Teopusa BepOATHOCTEN KaK pasfen matemMaTuku, (npe3eHTauma)
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Tema 4.3. DNeMeHThI
MaTeMaTuyecKol
CTaTUCTUKMN.

[MToAroToBKa K 3K3amMeHam

KoHcynbTayuu

CopepxxaHune yyebHoro martepuana: MpeactaBneHune faHHbIX (Tabnuuybl,

anarpammbl, rpadukn). 3agauym maTtemaTuyeckoW cTaTuctukn. O606LLeHNE U

cucTemaTmsauns 3HaHui.
|_|paKTI/Il-IeCKI/Ie 3aHATUA
PeweHune npakTuyecknx 3agay c NpUMeHeHnemM BEPOATHOCTHbLIX METOL0B
CamocToATENbHAA pa60Ta
MaTemaTnyeckasa ctaTuctuka, (npeseHtaymns)
Copep>xaHue y4yebHOro matepmana: Anre6panyeckue npeo6pasoBaHus.
TeKcTOBble 3agaun. PeweHne ypaBHeHNA.
CamocToAaTenbHad pa60Ta
PaboTa Ha TpeHa)Képax. PeweHune 3agau.

ANs XapaKTePUCTUKN YPOBHS OCBOEHMS yueGHOTro MaTepuana UCNonb3ywTca cnegytolne 0603Ha4YeHNS:

1. - 03HaKOMUTENbHbI (Y3HaBaHWe paHee M3YUYeHHbIX 06bEKTOB, CBOMCTB);

2. - penpoAYKTUBHbIW (BbINONHEHWE AEATENbHOCTM MO 06pa3Ly, MHCTPYKLUW UK Noj PYKOBOACTBOM)

3.-NPOAYKTUBHbIN (NNaHMpPOBaHWe N CAMOCTOATEIbHOE BbINO/IHEHUE AEATENbHOCTHU, peleHne Npo6aeMHbIX 3ajau.

14
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2.3 Pa3genbl AUCUUNNNHbBI, M3yYaeMble CTYIEeHTaMM 3a04HON (hopMbl 06yUeHMS

No HaumeHoBaHue pa3fenos KonnuyecTBo 4acoB
pasje- Bcero AyauntopHas pabota BHeayan-
na Teopua TMpakTuyeckue  TOpHas

3aHATUA camocTos-
TeNbHas
pab6oTa
1 Anrebpa 88 8 2 80
2 Hauyana matematnyeckoro 48 2 4 42
aHanmsa
3 MleomeTpus 76 . 2 74
4 Kom6uHaTopuMKa, cTaTucTMKa 22 2 - 20
M TEOpUS BEPOATHOCTEN
NToro 234 12 8 214

2.4 TeMaTnyecKnii nnaH y4ebHON AUCUUNANHBI 4NA CTYAEHTOB 3a04HOM
thopMbl 06yUEHUS

No TeMbl, BbIHOCMMbIE Ha ayAUTOPHOE U3YyUYeHUe KonunuyecTBO
pasaena 4acoB

1 KopHM HaTypanbHOI CTEMEHW U3 YNCNa U UX CBOICTBA. 2
Norapndm ymncna n ero ceoicTBa
M3 Norapnmmnyeckne ypaBHeHNd U HepaBeHCTBaA
Moka3aTe/ibHble ypaBHEHWS U HEPABEHCTBA.
TpUroHomMeTpuYyecKne ypaBHeHUA N HepaBeHCTBa.
MpownssoaHas GyHkuuu. Mpasuna gupdepeHUpoBaHna

M3 WccnepoBaHe PYHKLMM C NOMOLL LD NPOU3BOAHON.

M3 OnpegeneHHbln nHTerpan. ®opmyna HetoToHa— Jleiib6HULa

W N NN DN R R R e
N R N NDNDNDNN

M3 PeweHne 3agay4y Ha Hax0XJeHWE TeOMETPUYECKMX BENUYUH
MHOTOrpaHHNKOB
4 OCHOBHbIE NOHATUA KOMOUHATOPUKN. 2

15



3.

YCNnoBun4 PEANN3ALNIN YUYEBEHOW ANCUNNINHBI

Ans peanusayuy nporpaMmbl Yy4e6HOW AUCLUUNANHBI NPefyCcMOTPeHbI

cnepywumne cneynanbHble MOMELW EHNS:
KabunHeT «MaTtemMaTUKNU», OCHALLEHHbIA 060pyA0BaHUNEM:

pa6ouse MecTa MO KONMYECTBY 06yUaro L nxcs;
pabouyee MeCTO NpenojaBaTens;
Heo6XxoAMMas MeToAMYecKas U CnpaBoyYyHas nuTepaTtypa

lexHMYecKne cpeacTBa 06yYeHUS:

1

KOMMbIOTEPHI
MYNbTUMEAUAHBIA NPOEKTOP
MYNbTUMeLWIAHbIE NPe3eHTaLUM N0 TeMaTUKe AUCLUNANHDI

3.1 MHopMaLoHHoe obecneveHne peannsaumnum nporpaMmmel

OcHoBHaA nuTepatypa
BoromonoB , H.B. MaTtemaTtuka [Tekct] :yuyebHuk gns CMNO / H.B. boromonos,

M.N. CamoiineHko,- 5-e nsg., nepepab. n gon. - Mocksa : KO paiT, 2016. - 396 c. -
(MpodeccuoHansHoe obpaszoBaHme) - ISBN 978-5-9916-5424-1

Boromonos, H.B. lNpakTuyeckne 3agaHna no matematuke [Tekct] :yueb.
nocobue gns CMNO / H.B. boromonos.- 11-e n3g., nepepa6. n gon. - Mocksa : tO paliy
2016. - 495 c. - (MpoteccmoHanbHoe obpaszoBaHue) - ISBN 978-5-9916-6107-2

JononHutenoHasa nutepaTypa
YTouknHa EneHa OnerosHa CmupHoBa EnnsaseTta BanepbeBHa 3eHuHa B. B.

MaTemaTunka. Teopus BEPOATHOCTEN: Yue6Hoe nocobue / Y ToukmHa E.O., CMUpHOBa
E.B., 3eHnHa B.B. - BopoHex:BI'J/ITY um. E.®. Mopososa, 2014. - 102 c. - Pexxum gocTtyna-

http ://znanium.com/catalog/product/858597

2.

Kucenés Anpapeii Metposuu Anreépa. Y. 11/ Kucenés A.M. - M. OUSMATINT
2014. - 248 c.: ISBN 978-5-9221-1548-3 - Pexum goctyna:
http://znanium.com/catalog/product/945101

MNHTepHeT-pecypcbl
www.leior.edu.ru (MHPOpPMaALNOHHbIE, TDEHVUPOBOYHbIE U KOHTPOJ/IbHbIE MaTepuarsbl).

www.sehool-eolleetion.edu.ru (EguHada kKonnekuuuv uLUPPOBLIX 06pa3oBaTeNbHbIX

pecypcos).
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4. KOHTPO/Ib 1 OLLIEHKA PE3Y/IbTATOB OCBOEHWA YUYEBHOW

AVNCUUMNINHBI

KOHTpPONb M OLeHKa pe3yNbTaTOB OCBOEHUS YUeOHOW AUCLUMNAUHbBI OCYLLeCTBASETCA
npenogaBateneM B MPOLLeCCe NMPOBEPKU AOMALLHEro 3aflaHus, peleHns 3a4ay, BblMONHEHUS

WHAMBUAYANbHbIX 3afaHWIl, NPOEKTOB, Npe3eHTaLNiA.

Pe3ynbTaTbl 06YYEHUS PACKPbIBAOTCA UYepe3 YCBOEHHble 3HAHUA U NPUOGPETEHHbIE

YMeHUs, HanpaBneHHble Ha 0CBOEHME 0B NUX KOMMNETEHL WA,

Pe3synbTatbl 00y4eHUs

* NMNYHOCT Hbl X:

chOpMMPOBAHHOCTb MpeACTaBNeHWn 0 MaTeMaTuKe Kak
YHWBEPCANbHOM $3blKe HayKuW, CpPeACTBE MOAEeNNPOBaHUS
SIBNEHWIA 1 NPOLEeCcCOB, NAEAX U MeTo4axX MaTeMaTUKU;

MOHWMaHWe  3HAYMMOCTW  MaTeMaTUKW AN Hay4yHo-
TEXHUYECKOro mnporpecca, C(OOPMUPOBAHHOCTb OTHOLIEHMSA K
MaTeMaTMKe KaK K 4acTu 06l evyel0BeYECKON KyNbTypbl Yyepes
3HAaKOMCTBO C MCTOpUel pa3BUTMA MaTeMaTuku, 3BONKOLUENR
MaTeMaTUUYECKUX NAEN;

NOTMYECKOT0  MblLWNEHNS,
anropuTMMYEeCKOW KynbTypbl,
MbIW/EHNA Ha YpPOBHE, HeEOO6X0AMMOM
npodeccMoHanbHOW  AeATENbHOCTM,  ANd
o6pasoBaHUA U camoobpa3oBaHus;

pasBuTue
BOOOpaxeHUs,

MPOCTPAHCTBEHHOTO
KPUTUYHOCTM

Ans  6ypyuient
NPOLOJ/IKeHNSA

OBNnafjeHve MaTeMaTUUYECKUMM 3HAHUAMU U YMEHUAMMU,
HEOO6X04MMbIMW B MNOBCEAHEBHOMW >XWU3HW, [N OCBOEHUSA
CMEXHbIX €CTeCTBEHHOHAYUYHbIX AUCUUNANH W AUCUUNNANH
NpoeccMoHanbHOro LuKna, Ana nNonyyeHus obpasoBaHus B
o6nactsax, He TpebywlWuUX Yyrnyo6neHHOW MaTeMaTUyecKol
NOATrOTOBKMU;

rOTOBHOCTb W CMNOCOGHOCTbL K 06pa3oBaHWO, B TOM u4ucne

camoobpa3oBaHuio, Ha MPOTSHKEHN N BCel XUN3HU;
CO3HaTeNbHOe OTHOLIEHNE K HeMNpepbiIBHOMY 06pa3oBaHuio
Kak yCN0BUt0 yCcrnewHo npogeccMoHanbHOM n

06LLEeCTBEHHOW feATEeNbHOCTH;

FOTOBHOCTb M CMNOCOBHOCTb K CAMOCTOATE/IbHOW TBOPUYECKOW ©
OTBETCTBEHHOW AeATENbHOCTY;

FOTOBHOCTb K KONNEKTUBHOW pa6oTe, COTPYAHWUYECTBY CO

dopMbl X METOAbI
KOHTPO/IA U OLLeHKMU
pe3ynbTaToB
oby4veHuns

- BbIMOJ/IHEHME
NMPakTUYeCcKnx
(KOHTPO/bHBIX,
CaMOCTOATENbHbIX)
paboT;

- NoAroTOBKaA
peepartos, A0K/1a40B;

- uccnepoBaTenbckas
yuyebHas paboTa;

- peweHune
BapMaTMBHbIX 3a4ay u
YyNpaxHeHWN.
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CBepCTHMKaMMU B 06pa3oBaTeNbHON, 06LLECTBEHHO MOJIE3HOM,

yueGHO-uccne0BaTENbCKOW, NPOEKTHOW y npyrux Bugax
LeATEeNbHOCTH;

OTHOWeEHNE K nNpo(ecCMOHanbHOW  AEATENbHOCTM  Kak
BO3MOXHOCTM y4yacTus B PELIEHUMN NINYHbIX, 0OLLECTBEHHBIX,
rocyapCTBeHHbIX, 06LeHALMOHANbHbIX NPO6GIEM;

e MeTarnpegmeT HbIX:

yMeHNe CaMOCTOATENbHO OMNpeaensaTb Lenn AesTeNbHOCTU U
COCTaBNATH nnaHbl AEeATeNbHOCTH; CaMOCTOATENbHO
OCYLLecTBNATh, KOHTPO/NMPOBATH " KOPPEeKTUpoBaTh

AeATeNbHOCTb; MCMNOMb30BaTb BCE BO3MOXHble pecypcbl Ans
JOCTUXEHUA MNOCTaBNEHHbIX Leneid U peannsauuy NnaHoB
AeATeNbHOCTU; Bbl6MpPaTh YCMel Hble CTPAaTerMn B pas3finyHbIX
cUTyauuax;

yMeHMe MNPOAYKTMBHO o06WaTbC W B3aWMO/JeincTBOBaTb B
npouecce COBMECTHOW [esiTeNbHOCTW, YUYUTbiBaTb NO3ULUK

OPYTUX YYaCTHUKOB [eATeNbHOCTU, 3MMEKTMBHO paspellaTs
KOH(NUNKTbI;

BMajgeHue HaBblKaMMu NMo3HaBaTENIbHOM, yuyebHO-
nccnenoBaTenbCKOW M NMPOEKTHON AeATeNbHOCTU, HaBblKaMu
paspewieHns npo6nem; CNOCOOGHOCTb M TOTOBHOCTH K
CaMOCTOSITE/IbHOMY MOWUCKY METOAO0B pelleHns NpakTU4ecknx
3ajay, NPUMEHEHMNIO Pa3NNUYHbIX METOA0B NO3HAHUS;

rOTOBHOCTb n CNocobHOCTh K CaMOCTOSITeNbHOA
MHGOPMaLMOHHO-NO3HaBaTeNbHON AeATeNbHOCTKU, BKAtOYas
YMEHWEe  OPUEHTMPOBATLCA B  Pas3IMUYHbIX  MCTOYHMKAX
MHpopMaLnn, KPUTUYECKN OLEeHMBaTb U UHTEPNpPeTMpoBaThb
MHOpMaLUIO, NOYYAEMY M3 Pa3IMuHbIX NCTOYHNKOB;

BnageHne A3blKOBbIMW CpeacTtBaMn:. yMEHWUE ACHO, NOTMYHO U
TOYHO n3naratb CBOIO TOYKY 3peHunA, ncnonb30oBaThb
afeKBaTHbIE A3bIKOBbIE CPEACTBA;

BNafjeHne HaBblkaMW MNO3HaBaTeNbHOW pednekcum  Kak
0CO3HAaHUA CcOBepwaemMbiX [AENCTBUA U MbICAUTENbHbIX
NMpoLEeccoB, WX pPe3ynbTaTOB W OCHOBAHWIA, rpaHWUL, CBOEro
3HaHWA N HE3HaHWA, HOBbIX MO3HAaBaTeNbHbIX 3a4a4y N CpeacTB
ANA X LOCTUXEHUS;

LUENEYyCTPEMIEHHOCTE B nouckax W MNPUHATUU pPELIEHUN,
coobpasnTenbHOCTh " NHTYNUUS, pasBUTOCTH
MPOCTPAHCTBEHHbIX MNpeACTaBMeHWA; CNOCOGHOCTb  BOC-
NMPUHUMATb KPacoTy U rapMOHUIO MUpa;

BbIMO/IHEHWE
nMpakTUYeCcKnx
(KOHTPO/bHBIX,
CaMOCTOATE/IbHbIX)
pabor;

NMoAroToBKa
petepaToBs, LOKNALOB;

nccneposaTenibckas
yuyebHas paborTa;

peleHne
BapMaTWBHbIX 3ajay u
YyNpaXHEeHWUN.
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npeaMe T HbIX:

CopMUPOBAHHOCTb NpPeACTaBNEeHUI O MaTeMaTuKe Kak 4acTu
MWPOBOMN KYNbTypbl W MeCTe MaTeMaTWUKW B COBPEMEHHOW
UMBMAM3aLMKN, cnocobax onucaHWa ABNEHWUIA peanbHOro Mupa
Ha MaTeMaTUYECKOM S3bIKE;

ChOPMMPOBAHHOCTb  MpeAcTaBNeHUH 0 MaTeMaTMyecKux
MOHATUAX KaK BaXXHeNWwMWx maTteMaTUUYeCKUX MoAensx,
MO3BONAKOLWIMX ONUCbIBAaTb M M3y4yaTb pasHbie NpoLecchbl U
SBNEHWUS; MNOHMMaHMWe BO3MOXHOCTM aKCMOMATMYeCcKOro
MOCTPOEHUS MaTeMaTUYeCKUX Teopuii;

BNafleHne MeToJaMmn [0Ka3aTeNbCTB U anropuTMOB pelleHuns,
yMeHUe  UX  MNPUMEHATb, NPOBOAUTL  AOKa3aTesbHble
pacCyX/eHus B X0e pelleHns 3ajauv;

BNafeHune cTaHAapTHbIMMW NPUEMaMU PelleHns paLnoHanbHbIX
n nppaynoHanbHbIX, nokasaTe/lbHbIX, CTEeNeHHbIX,
TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, UX CUCTEM;
MCMNONb30BaHWE TOTOBbIX KOMMbKTEPHbIX Nporpamm, B TOM
yucne AN NOWCKa NYTW PeWeHns U UNNKCTPaLnUN peLleHns
YpaBHEHW N HEPaBEHCTB;

ChOPMMPOBAHHOCTb MpeACTaBNeHUIA 06 OCHOBHbIX MOHATUAX
MaTemMaTU4yeCckoro aHanm3a W WX CBOWCTBAaxX, BnajeHue
yMeHunem XapakTepun3oBaTb noeefeHune GyHKLNA,
MCNONb30BaHWE MONYYEHHbIX 3HAHWIK AN OnNucaHua ©
aHann3a peanbHblX 3aBUCUMOCTEA;

BNafleHNe  OCHOBHbIMW  MOHATMAMM O  NNOCKUX ¥
MPOCTPAHCTBEHHbLIX TEOMETPUYECKUX (Urypax, UX OCHOBHbIX
CBOICTBax; CHOPMUPOBAHHOCTb YMEHUS  pacno3HaBaTb
reomeTpuyeckMe  (Urypbl Ha  4YepTexax, MOAeNsiXx M B

peasibHOM MUpe; NPUMeHEeHWe  WU3YYEeHHbIX  CBOWCTB
reoMeTpuyYecKnx huryp m hopmMyn And  pelweHusd
reoMeTpmyeckux 3afjay wu 3afad4 € NpaKTUYeCKuUM
cofepxaHuew;

ChOPMMPOBAHHOCTb NPeACTaBNeHNI O NpoLeccax U SBNeHUAX,
MMELWMNX  BEPOATHOCTHBIA  XapakKTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B peasbHOM MUpPE, OCHOBHbIX MOHATUAX
3NeMeHTapHON TeopuM BEPOSTHOCTEN; YMEHWI HaxoauTb W
OLeHMBaTb BEPOATHOCTHU HacTynneHuns COObITUI B
NPOCTENWNX  NPAKTUYECKMUX cMTyaymax U  OCHOBHbIE
XapaKTePUCTUKN CNyYalHbIX BENNYMNH;

BNnageHue HaBblKaMu MCNONb30BaHUA roToBbIX
KOMMNbIOTEPHbIX NPOrpamMm Mpu peleHnn 3agau.

BbIMO/IHEHME
NMPakTUYeCKnx
(KOHTPONbHBbIX,
CaMOCTOATE/IbHbIX)
pa6or;

noAroToBKa
pedepatos, LOKNALOB;

nccneposaTenbckas
yuyebHasa paborTa;

peleHmne
BapMaTMBHbIX 3afjay MU
yApaXKHEHWA.
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No

10

11

12

13

14

15

16

MpunoxeHue 1

nﬂaHI/IpOBaHI/Ie y‘-leﬁHbIX 3aHATUIN C UCMONb30BAHUEM aKTUBHbIX U MHTEPAKTUBHbIX

(hopM 1 MeToZ0B 06YyUeHUS

Tema y4e6HOro 3aHATUA Kon-
BO
yaco
B

Pa3BuTne MOHATUA O YnCHE. 12

KopHu, cteneHn u 16

norapngmel

P YyHKUMN, UX CBONCTBA U 16

rpauku.

OCHOBbI TPUTOHOMETPUN. 32

ONeMEHTbl KOMOUHATOPUKHN 4

D/IeMeHTbl Teopuun 6

BEPOATHOCTENA.

ONeMeHTbl MaTeMaTUUeCKOi 6
CTaTUCTUKN.

MpousBoaHasd PYHKLMK. ri4

MccnepoBaHne pyHKUMN ¢ 14
NOMOL b NMPOU3BOAHOW.

MccnepoBaHue hyHKUMKM ¢ 14
NOMOLL b NPOM3BOAHOMN.

MepBoo6pasHan u 8
nHTerparn.

TpAMble N NOCKOCTU B 18
npocTpaHcTBe.

MHOrorpaHHUKN v naowagn 12
NX MOBEPXHOCTEN.

Tena BpalweHns v naowasm 8
MX MOBEPXHOCTEMN.

.O6bEMbI MHOTOTPAaHHUKOB U 4
Ten BpauieHus

KoopAnHaTbl U BEKTOPHLI. 12

AKTUBHbIE N MHTEPAKTUBHbIE ®opmunpy
(hopmbl 1 MeTOAblI 06yYeHUS eMble
O.K.
AHanun3 KOHKpPeTHbIX CUTyauui.
Auckyccus.
Mpe3eHTaymna. Juckyccus.
Mpes3eHTauus.
Keiic-meTog.
PaboTa B rpynnax. MNpeseHTayms.
AHann3 KOHKPEeTHbIX CUTyauuil.
CocTaB/ieHUe CXeM, MHCTPYKL NI
M npeseHTayui.
CocTaBneHune v pelieHune
Npo6MeMHbIX BOMPOCOB. OK 02.
MO03roBoit WTYpM. OK 03.
CocrtaBneHue npeseHTa
TaB/fieHMe nNpe3eHTaLmm OK 04.
MpeseHTauus, pabota B rpynnax. OK 05.
o OK 06.
AHanun3 KOHKpPeTHbIX CUTyaLni,
peweHne Npo6eMHbIX OK 07.
OK 09.

BOMPOCOB, Kelc-MeTog,.
CocTaBfieHue pas3faTtoyHoro
maTepuana.

Mpe3eHTayus, rpynnosas paboTa
C UNNIOCTPATUBHbBIM
mMaTepuanom.

PeweHne npobnemMHbIX
cuTyaunuii.

PaboTa B rpynnax pelweHue
Npo6MeMHbIX 3aau,
COCTaB/IeEHMe Mpe3eHTaunu.
AHann3 KOHKPETHbIX CUTyaLnii,
peweHne Npo6aeMHbIX BONPOCOB
CocTaBneHune pa3faTtoyHoro
maTepuana

PaboTa B rpynnax no peweHuto
npo6iemMHbIX 3ajau,
cocTaB/ieHue npeseHTayunm
Pa6oTa B rpynnax no pewweHno
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Npo6/eMHbIX 3a4ay,
COCTaBflieHWe npeseHTaLmMK

OK.02. OcyuwecTBnsaTb NOUCK, aHaNN3 U UHTepNpeTaunio nHhopmayun,
HEeoOX04MMON AN BbINOMHEHNA 3a4a4 NPOMECCUOHaNbHOW AeATENbHOCTH.

OK.03. TMMnaHupoBaTb W peann3oBbiBaTb COOCTBEHHOE MNpPOMeccHoHanbHOE MK
JIMYHOCTHOE pasBuTue.

OK 04. PaboTaTb B KONNEKTMBE M KOMaHfe, 3hMeKTUBHO B3aMMOjJeiCcTBOBaThH C
KON/ieraMmu, pyKoBoACTBOM, K/IMEHTaMMU.

OK 05. OcywectBnAaTb YCTHYI M MNCbMEHHYK KOMMYHUKaLWIO Ha
rocyfapcTBeHHOM fA3blke Poccuiickoih degepaynm ¢ y4eTom 0CoO6EHHOCTEN cOLManbHOro U
KY/IbTYPHOI0 KOHTEKCTA.

OK 06. TlMposaBnaTb rpaxpaHCKO-NaTpuoTUYECKY MOo3nuuio, LEMOHCTPUPOBATH
0CO3HAHHOE MoBefeHNe Ha OCHOBE 00LLeYe/IOBEYECKNX LLEHHOCTEN.

OK 07.CopeiicTBoBaTb COXPaHEHWIO OKpyXXakouwei cpeabl, pecypcocbepexeHunto,
3(P(heKTUBHO felicTBOBATbL B YUpPe3BblYaMHbIX CUTYaLUAX.

OK 09. WNcnonb3oBaTb MWH(MOPMaLUWUOHHbIE TEXHONOrMW B MNPOECCMOHANbHON
LeATeNIbHOCTH.

Bonpocbl 418 NpoMeXyTOUYHO aTTecTayum

1. feicTBuA ¢ NpubNMXEHHbIMK Yyncnamu. MpasBuna nogcyeTa uugp.

2. KomnnekcHble yncna (onpegeneHus).

3. leicTBMA Haj KOMNAEKCHBIMU Ynucnamu.

4. Yncnosad yHKLUMA 1 cnocobbl ee 3afaHus.

5. OnpepeneHne rpamka QyHKLUM, npeobpasoBaHue rpaguKos.

6. UeTHble, HeYeTHble, Mepuofnyeckne PYHKLUNN.

7.MOHOTOHHOCTb, OFTPAHNYEHHOCTb, Max, min, HanbonblWNe, HAUMEHbLINE 3HAYEHUA
DYHKUNN.

8. HenpepbiBHOCTb OYHKUMN. MeTOA NHTEPBA/OB.

9.0npegeneHne M CBOWCTBA  CTeNeHW C  [eWACTBUTENIbHbIM  MNOKasaTenem.
10.Moka3aTenbHas PyHKLUUA, ee CBOWCTBA U rpaduk.

11.0npepeneHnsa norapudma. NMpumepsl. ecATUYHbIE U HaTypanbHble Norapugmel.
12.CoiicTBa norapugmos.

13.Torapuymmnyeckan pyHKLNA 1 ee rpamk.

14.0npegeneHne TPUTOHOMETPUYECKMX PYHKUNIA NO6OT0 yrna.

15.CBolicTBA TPUTOHOMETPUYECKUX PYHKLUIA (YETHOCTb, NEPUOANYHOCTD).

16. TpUroHoMeTprUecKme ToXAaecTBa.

17.®opmMynbl NpuBeeHuns.

18.3Ha4yeHns TPUTOHOMETPUYECKUX PYHKLUIA HEKOTOPbIX YI/0B.

19.06paTHble TPUTOHOMETPUYECKME PYHKLMNN.

20.TpuroHomeTpuyeckme popmynsl.

21 .PelweHKne ypaBHeEHUNA Sin X = a.

22.PelleHne ypaBHeHNA coS X = a, tg X. = a.

23.CoiictBa 1 rpadyMkK yHKUUM Yy = sin X.

24.CoicTBa M rpauK OYHKUMUN Yy = COS X.

25.CBolicTBa 1 rpauk GyHKLUUN y = tgx.

26.AKCYOMBbI CTEPEOMETPUMU U CNEACTBUA U3 HUX.
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27.MapannenbHoOCTb npAMoi N MNOCKOCTHU.
28.B3aMMHOe pacnofioXXeHue npAMbIX B MPOCTPAHCTBE. YTON MeXAy NpsAMbIMU,
29.0npeaeneHne Npon3BOAHON YHKLUUK.

30Tabnuua Npon3BOAHbIX.

31.MpaBuna angpepeHUnpoBaHmns.

32.NfeoOMeTpUYECKNI N PUNYECKUIA CMbICT MPOU3BOSHON.
33.MccnepoBaHne PYHKLUM HA MOHOTOHHOCTb C MOMOLbLIO MPOU3BOLHON
34.CTaumoHapHble TOYUKN. TOUYKKN 3KCTpeMyMma.

35.MocTpoeHmne rpa@nKoOB PYHKLNUN C NOMOLL b NPON3BOAHON
36.0npegeneHne nepBoobpasHoin. HeonpegeneHHbIn MHTeErpan.
37.Tabnuua NHTerpasnos.

38.CBoliicTBa MHTErpanos.

39.0npefenieHHbIn MHTerpan.

40.Mnowagb KPUBONIMHENHONW Tpaneyuu.

41.MpocTeiiwmne anddepeHynanbHble ypaBHEHNS.

42.CnyJaliHblii onbIT, cnyyaliHoe cobbiTe. YacToTa COObITUIA.

43 lMepecTaHOBKA.

44 Pa3melleHue.

45 CoueTaHus.

46.0nepauunm Hag coObITUSAMN, TEOPEMbI CTOXKEHUA N YMHOXEHUA BEPOSTHOCTEN.
47 OuncKpeTHaa cnyvaiHas BeMUYMHa.

48.TToHATNE 0 3aKOHE B0NbLIUX YKUCen.

49.3afauym MaTeMaTUYECKON CTAaTUCTUKN.

50 AKCMOMbI CTEPEOMETPUN N CNEACTBUA U3 HUX.

51 MapannenbHOCTb NPAMOW N NNOCKOCTU.

52 B3anMHOe pacnosioXxeHue NpAMbIX B MPOCTPAHCTBE. Y T0/ MeXAy NpAMbIMU.
53 MapannenbHOCTb NJIOCKOCTENA.

54 MapannenbHoe NpoeKkTUpoBaHue. N306paxeHne GUryp B CTEPEOMETPUN.
55 MepneHAUKYNAPHOCTb NPAMORN N NAOCKOCTH.

56 MepneHanKynap, HakKJoHHadA, NPoeKUuns.

57 Teopema 0 3-x nepneHgukKynsapax.

58 [1ByrpaHHbIin yron. 3mepeHune gByrpaHHbIX yrios.

59 MepneHANKYNAPHOCTb NIOCKOCTEN.

60.MHororpaHHukK. NpaBuabHble MHOTOTPaHHUKN.

61. Mpusma.

62.MpaBuabHasa npusmMa.

63.MpsamMoyronbHbIn Napannenenunneg.

64.MoHATue o6bema. CBoOiCTBA 06HEMOB.

65. Mupamnga.

66. Llunnuap.

67. KoHyc.

68.Cthepa u wap.

69.B3anmHOe pacnonoxeHue nNI0CKOCTA U Lwapa.

70.BekTop. OCHOBHble onpegeneHuns.

71 .B3anMHOe pacnosoXeHne BEKTOPOB B NPOCTPaHCTBe.

72.CnoXeHwne, BblYNTaHNE BEKTOPOB, 3afaHHbIX HaNpPaB/ieHHbIMW OTPe3KaMu.
73.Y MHOXEHUe BeKTOpa Ha 4nucho.

74.BeKTOp B CUCTEME KOOPAMHAT.

75. [leicTBUA Hap BeKTOpamu, 3afjaHHbIMW KOOpAMHaTaMu.
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76.CkanspHoe npounsBefeHne BEKTOPOB.
77.Teopema MNMudaropa.

78.®opmynbl NaowWanm TPeyronbHMKa.

79.®o0pMynbl naoWwagn NNOCKNX Quryp.

80.PasBepka umnumHapa. raowanb NOBEPXHOCTM UNAMHAPA.
81 .PasBepka u nnow,agb NOBEPXHOCTN KOHYycCA.

82. Mnowaab NONHON NOBEPXHOCTU N 06BEM HAKIOHHOWA.
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