MWHWUCTEPCTBO OEPA30BAHUA N HAYKW POCCUNCKOW OEAEPALNN
depepanbHOE rocyapcTBeHHOE 6HOKETHOE 06pa30BaTeIbHOE YUpEeXaeH e
BbICLLEr0 06pa3oBaHuns
«OpeHObYpPrcKuii rocyaapcTBEHHbIA YHUBEPCUTET»

By3ynyKckunin Konnegk npomMblLIEHHOCTM U TpaHcnopTa

MpeaMeTHO-LMKNOBas KOMIUCCUS 06L1e06pa3oBaTe/lbHbIX U 06L,enpodecCMoHabHbIX
AVCLUNNH

YTBEPXOAKO
3amecTuTenb AupekTopa
no y4yebHoin paboTe

4/ T.H. PaukoBa
« Al » ITY 20/™ T

PABOYAA NMPOIMPAMMA

ANCUNMNNHBI
oY[a. 04 « MaTemaTuKa»

CneumanbHOCTb
35.02.16 «3Kcnayataumsa U PeMOHT Ce/IbCKOX03AMCTBEHHOW TEXHUKMN 1 060py[0BaHUSA»

KBanudukauus
TEeXHUK-MexaHUK

dopma 06yueHus
OYHad

bysynyk 2017



Pabouasa nporpamma y4de6Hon gucumnnuHbl OY .04 «MaTemaTuka» /cocCT.

MatBeeBa M .M .- by3synyk: BKIT OI'yY, 2017. - 19c.

ancumnanHbl «MatemaTtuka» ctygeHTta”ouyHo bel  MpTTI0[asaHusi  o6LuLe06pa3oBaTE/bHON

Paboyaa nporpamma paspaboTaHa B COOTBETCTBMU C MOMOXEHMUEM U
Ba5|2|-|a|- BPY.p pasp OJIOXEHMEM W WabnoHOM, YTBEPXAEHHbLIMU

C— Tenb M.N.MaTBeeBa

« £y » na? 2017ropa

@ MaTBeeBa M.N.2017r

@ BKIMNT Ory, 2017



CopepxaHune

L TTOACHUTENBHEAA 3AMUCKE. ...eieiutiieiiiieeiteeestie e st e e sttt essbe e sabe e et e e s sieeeabeeesbeeesnbeeeennneesneeens 4
2 CTPYKTypa 1 COLEPXAHNE YUEOHOM AUCLUTNIIUMHDBL . c.c.viviiinieiieeisee e 7
2.1 O6beM yuebHOWN AUCUUNINHBI U BULBI YYEOHOM PABOTBI ..o 7
2.2 TemaTUYecKuil NnaH 1 cogepXxaHne yH4eOHOM AUCLUUMNMAUHDBL........cceevveivecreeireeneenne. 8
3 Ycnosua peannsaumm nporpaMmmbl YHEOHOW AUCUUMIUHBL....ccveeevereeiesieniesieneenes 12
3.1 TpeboBaHUA K MUHUMA/IbLHOMY MaTepuanbHO - TeEXHUYECKOMY obecrneyeHunto 12
3.2 H(HOPMALNOHHOE 0OECMEUEHME OBYUEHUA ..cvieeinieiiieieieeee st 12
4 KOHTPO/Ib M OLleHKa pe3ynbTaTOB OCBOEHUSA YYEOHOW ANUCUUMANHDI......ccvevreneeee. 13

MpunoxeHne 1

MnaHnpoBaHme y4ebHbIX 3aHATUIA C UCNO/b30BAHWEM aKTUBHbIX U UHTEPAKTUBHBIX
(HOPM U METOL0B OOYUEHMSA...c.eecvieieeiie ettt sttt et e e sae e ere e 16
Jnct cornacoBaHms PAGOYENA MPOTPAMMDBI....c..eveverreiiereeeresreereeeeseeseessessessessessesseeseeseees



1 TlosscHUTenbHas 3anuckKa

™ “a” FobweroT 8 ®BOeP” ™oynapcxse,,HOro

o6p J B r Ho
I-IO

yyebHOW gucuwTivHe «MaTtematnka», pa6oul "e6H I B
depnepanbHbIX rocyfapcTBeHHOro obuasosarety.™™ ™ cneymanbHOCTAM C yYeTOoM

obpasoBaHusi no cneumnanbHoctn 35 02 16 HOoaPTa cpefHero npogeccuoHanbHOro
TEXHUKN U obopypoBaHa ’ JKcnnyaTtayw, W PEMOHT CeNbCKOXO03ANCTBEHHOW

Poccuitckoii thegepaunnot 09 gekabpa 2016r Nel564 ~ NHNCTepcTBa 06pa3oBaHUsA M HayKu

yTBepX geH*bKn” Pa3Pa6°TaM B “ °TB-~
CopfiepXaHue nporpammbl Hanpas/ieHO Ha AOCTVXKeHWe Crefyowmnx Lenen-

- obecneuyeHne ehOPMUPOBAHHOCTY MNpPeACTaBNeHUIA O COLMANbHBIX KynbTyMHbIX ,,
MCTOPMYECKMX (haKTOpax CTAHOB/IEHUSI MaTEMATUKN; aNnbHbIX, KYMbTYPHbIX W

MaTeMaTNyeckKoro Mol neHnaPMUP® BaHHOCTA  JIOTA— > aITOPUTMMUYECKOTO n

peweww p 1 en a fa” PM/IPOBaHH® CTV1 YNVeHAA TPUA™ MO™ b T e 3HaHMA npu

' obecrneyeHne edoOpPpMUPOBAHHOCTM MpPeACTaBNEHUA O MaTemaTuke Kak yvac™

n3*aCrlrH:ITnpKMV AT HT albH* M A3bIKe HAYKSN — onucbIBaThb U

npoBoanNTCA B popme ne
ObLwas xapaKTepucTUKa y4ebHOM ANCUMNNINHBI

MaTemaTunka siBnNseTcs gyHaameHTanbHON 06LLe06pa3oBaTe/bHOM

— A YCTOMYMBLIM C°— n

CogepXxaHue yuye6HOW ANCLUMNANHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHbIMMW COAEPXAaTeNbHbIMU MUHUSMU 00YYEHNS MaTEMATUKE:

*anrebPauuyeckasa NUHKUA, BKO Yato L asg cucTemMaTm3ayn CBeAeHMA 0 yncnax-
M3y4yeHune HOBbIX N 06006 eHME paHee N3YUYEHHbIX onepaynin (Bo3BeaeHne B CTEMEHD
“ I KOpHSA’ noraPumupoBaHue, CUHYC, KOCMHYC, TaHFEHC, KOTAHreHC 1 06paTHble K
M), U3yYeHne HOBbIX BUAOB YMC/IOBbIX BbIPaXEHWUI U (hOPMY/I; COBEPLUEHCTBOBaHME
r r ™ HaBbIKOB N — Oin KyNnbTypbl, pacLInMpeHne N BepLIeHCTBOBaHME
anrebpavyeckoro annapara, COPMMPOBAHHOI0 B OCHOBHOW LUKO/E, U ero NnpuMeHeHue K
peLleHnto MaTeMaTM4YecKUX U NpUKNagHbIX 3a4ad,

* TEOPETUKO-DYHKLMOHANbHAA NNHWS, BKAOYalOLLas cucTeMaT3aLuio u
paclIMpeHmne cBefeHNN 0 PYHKLMSAX, COBEPLUEHCTBOBAHUE rPaUUeCcKNX YMEHWIA-
3HAaKOMCTBO C OCHOBHbIMW MAESMMW 1 MeTOAaMU MaTeMaTUYECKOr0 aHain3a B 06beme
MO3BO/IAOLLEM UCCNE0BaTb 3/1eMeHTapHble PYHKLMW U pelaTh NpocTeilme
reomeTpuyeckne, PUMYECKMe 1 Apyrve NpUKnagHble 3afaquu;



* IMHUS YPaBHEHWI 1 HEPABEHCTB, OCHOBaHHas Ha MOCTPOEHUN W
“ccnefloBaHU MaTeMaTUYECKMX MOZENeit, nepecekatoLascs ¢ anrebpanyeckoli 1
TEOPETUKO-(PYHKLNOHANBHOW NMHMSAMI 1 BK/KOYalOLLas PasBUTME U COBEPLLEHCTBOBaHME
TEXHUKMN anre6panyecknx npeobpa3oBaHunii ANns pelleHns YpaBHEHU, HEPABEHCTB U CUCTEM;
(opMUpoBaHMe CMOCOGHOCTM CTPOMTL M UCCNEA0BaTL NPOCTENLMe MaTeMaTUYeCKUe Moaenu
NPy peleHnn NPUKNaAHbIX 3afad, 3a4a4 13 CMEXHbIX U crnelnanbHbIX ANCLUMINH;

e FeOMeTpUYECcKasn IMHUSA, BK/KOYaKoLLas HarnsAHble NpeacTaBAeHNs 0
NPOCTPAHCTBEHHbIX Urypax u n3yyeHne Nx cBOKCTB, HOPMUPOBAHME U Pa3BUTHE
MPOCTPaHCTBEHHOI0 BOOGPaXKEHUS, pa3BUTNE CNOCOGOB reOMETPUYECKNX N3MEPEHWIA,
KOOPAWHATHOTO U BEKTOPHOTO METO/0B A/15 PeLleHnsa MaTeMaTUYECKNX N NPUKNaAHbIX
3ajav;

e CTOXaCTMYeckast IMHMSA, OCHOBaHHAs Ha Pa3BUTUN KOMOUHATOPHbIX YMEHWIA,
npeAcTaBneHni A 0 BEPOSATHOCTHO-CTAaTUCTMUYECKMX 3aKOHOMEPHOCTAX OKPY)KaroLLero mupa.

MecTo y4e6HOMN ANCUUNANHBLI B y4eO6HOM naaHe

YyebHasa gucunnanHa «MatemaTmka» » OTHOCUTCA K 06LLe06pa3oBaTe/lbHOMY
LUMKAY U CAYXWUT 6a30i NS AaNbHERLWero n3yyeHns AUCLUNINH NO cneunanbHOCTM
N3yuyaeTca B | n Il cemecTpax.
Pe3ynbTaTbl OCBOEHUA YYeOHON ANCLMMNINHBI

OCBOEHME CcOAepXaHUs Yy4yebHOW AUCUMMAUHBI «MaTemaTuKa» o6ecrneynBaeT AOCTUXKEHUE
CTYAieHTaMU cneayouMx pe3ynbTaToB:

. NMNMYHOCT HbIX:

chopMUPOBAHHOCTb MpPeACTaBNEHUIA 0 MaTemMaThKe KakK YHUBepPCalbHOM $i3blKe HayKu, CpefcTBe
MOZeNMPOBaHUNA ABNEHWIA U MPOLECCOB, UAEAX U MeToax MaTeMaTUKN;

NOHMMaHWe 3Ha4YMMOCTU MaTeMaTMKKN ANA HayYHO-TEXHMUYECKOro nporpecca, chopMMPOBaHHOCTb
OTHOWEHUSA K MaTemMaTMKe KaK K 4acTu 006LLe4ye/ioBEYECKON KynbTypbl 4Yepe3 3HaKOMCTBO C
NCTOPUER pa3BUTUS MaTeMaTMKK, 3BONIOLMEA MaTEMATUYECKUX UAEN;

pa3sutne nNOrn4ecKkoro MbilsieHNda, MNPOCTPaHCTBEHHOIO B006pa)KeHI/IFI, aI'IFOpVITMI/I‘-IeCKOVI

KYNbTYPbl, KOUTUUHOCTY MbILLAIEHUS HA YPOBHE, HEO6X0AMMOM Ans GyayLiei NpodeccroHanbHON
[esATeNnbHOCTU, ANS NPOAOC/HKEHNS 06pa3oBaHNs U caMoo6pa3oBaHus;

OBfafleHne mateMaTUyYecKMMM 3HAHUAMU U YMEHUAMMW, HEOOXOAMMbIMMN B MOBCEAHEBHOM XXU3HM,
ANS1 OCBOEHUS CMEXHbIX e€CTeCTBEHHOHAYYHbIX AUCLUUNAWUH WU AUCLMNAUH NPOecCUOHaNbHOro
UMKNa, Ans nonyyvyeHus obpasoBaHus B 06/1acTaX, He Tpebyowmx yrny6neHHoM MmaTeMaTuyecKom
NoAroTOBKU;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMiO, B TOM YKCe CaMO06pa3oBaHMiO, Ha MPOTSHXKEHUM
BCEI XXM3HW; CO3HATeNbHOE OTHOLWIEHME K HernpepbiBHOMY 06pa30BaHMI0 KakK YCNOBUIO YCMELLHOM
NpPogeccuoHanbHO 1 06LLECTBEHHON AeATeNbHOCTH;

rOTOBHOCTb 1 CMOCOBHOCTbL K CaMOCTOSATENIbHOM TBOpLIeCKOI\/'I N OTBETCTBEHHOW [EeATEeNbHOCTU,



rOTOBHOCTb K KO/MMEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKamMM B 06pa3oBaTeNbHOl
00, EeCTBEHHO NOME3HOMN, y4ebHO-1CCNef0BaTENbLCKON, MPOEKTHON 1 APYTUX BUAAX AesSATeNbHOCTU-

OTHOLLEHMWE K NPO(ecCcroHanbHON AeaTeNbHOCTU KaK BO3MOXHOCTW YYacTUsS B PeLleHUN NUYHbIX
6LLECTBEHHbIX, FOCYAAPCTBEHHbIX, 06LIEHALNOHANbHbLIX MPOGNEM:;

MeTanpegMeT HbIX:

YMEHNE CaMOCTOATE/IbHO onpeaenatb uenn Aeate/ibHOCTU U COCTaBNATb MMaHbl AEATENbHOCTWU-

CaMOCTOATENIBHO OCYyLLEeCTBNIATH, KOHTPO/NPOBATb " KOPPEKTNPOBATb 0eATe/IbHOCTb-
MCnoJsib3oBatb BCE€ BO3MOXXHbIE pecypcCbl And AOCTUIXKEHWNA NMOCTaB/AE€HHbIX LI,EI'IeVI n peannsagmnun

nnaHoB AEATE/IbHOCTU, Bbl6|/|p8.Tb YCnewHbIe CTPaTernn B passindHbIX CUTYaUnAaX;

yMeHWe MPOAYKTMBHO 06LLaTbCA M B3aMMOAENCTBOBATbL B MPOLECCE COBMECTHOM AeaTeNbHOCTM
YUUTbIBATb NO3NLNM APYTUX YYACTHUKOB AesTeNbHOCTM, 3W(EKTUBHO paspellaTb KOH(INKTbI;

B1lafileHNe HaBblKaMW no3HaBaTe/IbHOM, y‘-le6HO-VICCer,£I|OBaTe}'IbCKOI7I " I'IpOEKTHOI7I LOeATENbHOCTIU
HaBblKaMW pa3peleHnA I'IpO6I'IEM; CMOCOOGHOCTbL M TOTOBHOCTH K CaMOCTOATE/IbHOMY MNOWUCK;
METOA0B peleHNA NPakKTU4eCKNX 3agayd, NpUMEHEHNIO Pa3IMYHbIX METOA0B MO3HAHUA,

FOTOBHOCTb 1 CMNOCOGHOCTb K CAMOCTOSTE/IbHOM MH(OPMALMOHHO-N03HaBaTeNbHOW AeATENIbHOCTY
BK/IOUAs YMEHWEe OpPMEeHTMPOBATbCA B Pa3IMUHbIX MCTOYHMKAX WHGOPMALUK, KPUTUYECKM
OLeHMBATb U MHTEPNPeTMPOBaTh NH(OPMALMIO, NMONYyUYaeMYH U3 Pa3INYHbIX UCTOUYHUKOB;

BafieHNe A3blKOBbIMU cpeacTBaMn. yMmeHmne ACHo, IOorM4yHo M TOYHO MU3naratb CBOKO TOYKY 3peHUA
NCnonb3oBaTb af€KBaTHbIE A3bIKOBLIE CPEACTBA,

BNajeHne HaBblKaMW MO3HaBaTe/NlbHOW pedieKCUM KaK OCO3HaHWSi COBEPLUAEMbIX [AENCTBUIN 1
MbICIUTENbHbIX MPOLLECCOB, MX Pe3ynbTaTOB M OCHOBaHWIA, rpaHUL, CBOEro 3HaHWUA U He3HaHUA
HOBbIX MO3HaBaTe/IbHbIX 3aay U CPeACTB ANS UX AOCTUXEHUS;

LIeNeyCTPEM/IEHHOCTb B MOWUCKAX W TMNPUHATUMM pelleHnid, cooBpasuTeNnbHOCTb U UHTYULUS

Pa3BUTOCTb MNPOCTPAHCTBEHHbIX MpPeACTaBNeHWlA; CMOCOGHOCTb BOCMPUHUMATL  KPacoTy WU
rapMOHNIO MUPa; J

s NpeMeTHbIX:

ChOPMMPOBAHHOCTb MpPeACTaBAeHU A O MaTeMaTMKE KaK 4acTu MWUPOBONM Ky/nbTypbl U MecTe
MaTemMaTUKM B COBPEMEHHONM LMBUAM3ALMMK, CMOCO6ax OMMCaHWA SIBNEHWI peaibHOTO0 Mupa Ha
MaTeMaTUYECKOM SI3bIKeE;

C(hOPMMPOBAHHOCTb  MPeACTaBNEHUA O  MaTemMaTUUYeCKMX  MOHATUAX  KaK  BaXKHeMLunx
MaTeMaTUYeCKUX MoAensx, NOo3BONAKWMX ONUCbIBaTh U M3y4daTb pasHble NPOLecchbl U SBNEHUS-

MOHNMMaHNe BO3SMOXXHOCTUN aKCMOMaTUYECKOIro NOCTPoOeHNA MaTeMaTN4YeCKnNX TeOpMVI;

BnaZieHne MeToAamyn AoKa3aTeNnbCTB W aNrOpMTMOB PeLleHns, YMeHNE UX NPUMEHSTb, NPOBOAUTb
[0Ka3aTeNbHble PacCyXXAeHUs B Xoae pelleHns 3a4ay;



BMafieHNne  CTaHAapTHbIMKW  MPUEMaMM  peleHus  pauuMoHanbHbIX U UPPaLUOHaNbHBbIX,
MokasaTe/lbHbIX, CTEeMeHHbIX, TPUFOHOMETPUYECKUX YPAaBHEHUIA W HEPABEHCTB, WX CUCTEM;
MCNONb30BaHNE TOTOBbIX KOMMbIOTEPHbLIX NPOrpamm, B TOM YKUCAe ANS MOUCKa NyTU PeLleHuns u
WNNOCTPaLNN peLeHns YPpaBHEHWUIA 1 HEPaBEHCTB;

chopMUPOBAHHOCTb MpeAcTaBNeHU A 06 OCHOBHbIX MOHATMAX MaTeMaTW4YecKoro aHanmsa U Mx
CBOICTBax, BnafleHMe YMeHWeM XapaKTepu3oBaTb MOBefeHMe (YHKUWIA, WUCMONb30BaHMe
MONYYEHHbIX 3HAHWIA AN ONMUCAaHWA U aHau3a peanbHbIX 3aBUCUMOCTEN;

BNafleHNe OCHOBHbIMMW MOHATUSAMU O NAOCKUX U MPOCTPAHCTBEHHbLIX FTEOMETPUYECKMX PUrypax, nx
OCHOBHbIX CBOICTBax; CHOPMMPOBAHHOCTb YMEHWUS pacro3HaBaTb FeoMeTpuyeckme QUrypbl Ha
yepTeXax, MOAEeNsaX M B pearbHOM MUpe; MPUMEHEHME W3YUYEeHHbIX CBOWCTB reoMeTpMYecKux
Guryp v hopmyn Ans peleHns reoMeTpMUecKnx 3afad v 3agay ¢ NPakTMYeCKNM COAEPXKaHNEM;

chopMUPOBAHHOCTL TMPEACTABNEHU O npoLeccax W SBNEHUAX, WUMEKUIUX BEPOATHOCTHbI
XapakTep, CTaTUCTMYECKMX 3aKOHOMEPHOCTSX B peaslbHOM MUPE, OCHOBHbLIX MOHATMSX
3/1eMEHTapHOI TeopnM BEPOSTHOCTEN; YMEHUIA HAXOANTbL U OLLEHUBATL BEPOSTHOCTY HACTYMNIeHMUS

COObITUA B MPOCTEMLLINX MNPAKTUYECKMX CUTyauMsaX M OCHOBHblE XapaKTEPUCTUKM CyYahHbIX
BE/INYUH;

BnageHmne HaBblKaMW UCMO/Ib30BaHUA NOTOBbIX KOMMbKOTEPHbIX NPOrpaMmm npu peweHnmn 3anad.

2.CTpYKTypa U cofiep>XXaHue y4e6HON ANCLUMNINHbI

2.1 O6beM YyUeOHOMN ANCUUNANHBI U BUAbI Y4e6HOW paboThl

Bua yue6Hon paboThbl OBLEM UYacoB
CymmapHas yyebHass Harpyska BO B3aMMOAENCTBUN C 234
npernojaBaTesiem

CamocToAaTeNbHasd paboTa He npeaycMoTpeHo
O6bem obpasoBaTe/ibHOM nporpaMmmbil 248

B TOM Yucne: 4

TeopeTnyeckoe obyyeHue 234
nabopaTopHble PaboTbl He npe/ycMoTpeHo
npakTUyecKoe 3aHATUS He npeaycMoTpeHo
KypcoBasi pa6oTta (NpoekT) He npeaycmMoTpeHo
KoHTponbHas paboTa He npeaycMoTpeHo
KOHCYNbTauum 6
CamocTosTeNbHaa paboTa He npeaycMoTpeHo

MpomMexyTouHasa aTTecTaums B hopmMe sK3aMeHa 8



2.2. TeMaTuU4yecKuii NnaH u cofep)kaHune y4ebHON AUcUnnanHbl «MaTeMaTuKa»

Tema 1.1. PazsuTUE NOHATMA
0 uucne.

Tema 1.2. KOpHU, CTENEHMN
n norapmgmbl.

Tema 1.3. dyHKUMU, UX
CBOWMCTBaA U rpamkm.

CopgepxaHue yuyeb6HOro MaTepuana: [eicTBUTENbHbIE uKCNa.
MpubNNXKEHHbIE BbIYUCNEHUS. PalMoHanbHble YpPaBHEHWS W HepaBeHCTBA.
MeToa wHTepBanoB. Anrebpanyeckue npeobpas3oBaHUs  MaTeMaTUYECKUX
BblpaXXeHWA.

Cofep>xxaHvne y4yebHOro matepuana: KopHn un cteneHn KopHu
HaTypasbHOW CTeMeHn U3 Yncna n nx cBoncTea. MppaynoHanbHble YpaBHeHUS
[Mprembl NX peleHuns.

CTeneHu c pauvoHanbHbIMK MoKasaTenamMmu un ux csoinctea. CTeneHun ¢
[enNCTBUTENbHbIMM MOKa3aTensiMu. [leMcTBnA co CTeneHaMm

Nlorapugm ymcna wn ero ceorctBa. OCHOBHOe /0orapuMuyeckoe
TOXAECTBO. [lecATUYHbIE U HaTypanbHble forapudmel. Mpasuia AencTBUn ¢
norapudmamu. Tllepexol K HOBOMY OCHOBaHWIO. Jlorapudmuyeckue
ypaBHeHUs 1 HepaBeHCTBA. OCHOBHbIE NPUEMbI UX PELLEHNS.

Copfep>xaHue y4yebHOro MaTtepuana: PyHKLNN. O6nacTtb
onpejeneHns U MHOXECTBO 3HayeHU. Cnocobbl 3agaHna yHKUuK. pagumk
(yHKUUKW, NOCTPOEHUEe rpauKoB  (YHKUWW, 3afaHHbIX Pa3IMYHbIMU
cnocobamy. CBoWcTBa (YHKUUW: MOHOTOHHOCTb, 4YeTHOCTb, HEYeTHOCTb
OrPaHMYEHHOCTb, MepUOAUYHOCTb. lMPOMEXYTKM BO3pacTaHuUs U y6blBaHUA
Hanbonbllee W HauMmeHbllee 3HayeHusa. CreneHHas, nokasartesbHas,’
norapugpMuyeckas u TPUTOHOMETPUYECKME (PYHKLUUWN. lMokasaTenbHble
ypaBHeHUNs 1 HepaBeHCcTBa. OCHOBHbIE NMPUEMbI UX PeLLeHNs.

Mpumepbl  (OYHKUUOHANIbHLIX 3aBUCUMOCTEW B peabHbIX Mpolueccax U
ABNIEHNAX.

MpeoGpasoBaHne rpaguKoB: MapasnsenbHbld NepeHoc, pacTskeHne U

cXXaTue BAO/b OCeil KOOPAUHAT.

12
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Tema 1.4. OcHOBbI
TPUTOHOMETPUMN.

PA3AEJ 2.

Tema 2.1. lNponssogHas
QYHKLNN.

Tema 2.2. [MpunoxeHune
NMPON3BOLHON.

Tema 2.3. iccnepoBaHue
(DYHKUMUKN C MOMOLLbIO
NPOV3BOLHOMN.

Tema 2.4. NMepBoo6pasHas u
NHTErpan.

PASAEN 3.

Tema 3.1. MNpambie n
MJ0CKOCTUN B

CopepxaHue yyebHoro mMatepuana: PagmaHHas Mepa yrna. CuHyc,
KOCWHYC, TaHFeHC W KOTaHreHc uucna. OCHOBHble TPUTOHOMETpUYECKMe
ToXgecTBa.  [epuoANUYHOCTb TPUTOHOMETPUUYECKUX (YHKUMA. DopMynbl
npuseaeHus. PopMynbl CNOXEHUS (CUHYC, KOCUMHYC W TaHFeHC CYMMbl W
pasHoOCTWM ABYX yrnos). @dopmynbl YABOEHHOTo aprymeHta. ®opmynsbl
MPON3BeAEHNS U CYMMbl TPUTOHOMETPUYECKNX (YHKLNIA.

O6paTHble TpUroHomeTpuyeckne (YHKUMW. TPUrOHOMETPUYECKME
ypaBHeHMS " HepaBeHCTBa. OCHOBHbl€ npuembl peLleHuns
TPUFOHOMETPUYECKUX  YPAaBHEHUIA U  HepaBeHCTB. TpPUroOHOMeTpUs B
NPUKNagHbIX 3afa4ax.

HAYANA MATEMATUYECKOIO AHAJTN3A

Cogep>aHne  y4yebHOoro martepuana: Mpegen  QyHKUMN.
MpounssogHas. MoHATNE O NPOM3BOAHON PYHKLUN. HenpepbiBHOCTb (DYHKLUN.
Mpon3BOAHblIE CYMMbl, PasHOCTWU, NPOW3BEAEHMUS, 4YacTHOro. pon3BOfHbIE
OCHOBHbIX  3/IeMEHTapHbIX  (PYHKUWIA, TPUTOHOMETPUYECKUX  (PYHKUUA,
AndhepeHUNPOBaHNE CNOXHBIX PYHKLWIA.

Cogep>aHune y4yebHoro matepmana: [eoMeTpUYECKNin CMmbICh
NPOW3BOAHOW. Y paBHEHMe KacaTeNlbHON K rpagmky QyHKUUK.

Copep>XaHue yyebHOro matepmana: JKCTPEMYMbl (YHKLUUN.
BTopas npon3BoAHas, ee reoMeTpuUYecKnii n (ON3NYeCKnUii CMbIC.
MpvMeHeHne NPON3BOAHON K UCCNef0BaHNIO PYHKLMIA U NOCTPOEHMUIO
rpagmkos. Mpumepbl UCMONb30BAHNA NMPOU3BOLHOM ANA HAXOXAEHUS
HauyyLero peweHns B NpUKNagHbIX 3agadax. HaxoxaeHne cKOpocTu gns
npouecca, 3alaHHOro hopMyIoi 1 rpaUKom.

CopepxxaHue ydyebHoro matepuana: [lepBoobpasHas M UHTerparn.
OnpepgeneHHbli  nHTerpan. ®opmyna HbtoToHa—JleinbHMLa. MpumMeHeHne
OnpefeNieHHOro uHTerpana [ANd HaxoXAeHUs Maowaan KpuBOJIUHEWHOW
Tpaneyuu. NMpumMepbl NPUMEHEHUSA UHTerpana B (OU3nNKe U reoMeTpun.

FTEEOMETPUA

CopepxaHue yuyebHoro matepuana: naHumetpus. CTepeomeTpus.
AKCUOMbI  cTepeomeTpuu.  OCHOBHble  (Urypbl B MPOCTPAHCTBE.
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MPOCTPaHCTBE.

Tema 3.2. MHOTOorpaHHuKu
M naowagmn mx
NOBEPXHOCTEIA.

Tema 3.3. Tena
BpaLeHnsa u
naowaan nx
NMOBEPXHOCTEN.

Tema 3.4. O06BbEMBI
MHOrOrpaHHMKOB N TenN
BpaLLeHuns

Tema 3.5.
KoopaunHaTtbl U
BEKTOPHbI.

PASLAE/ 4
Tema 4.1. Sn1eMeHTbI

MapannenbHOCTb MpsAMOl ¥ NaockocT. [lapanfienbHOCTb  NAOCKOCTEN

MepneHANKYNAPHOCTb MPAMOM U NNOCKOCTU. MepneHAnKynsap U HakloHHas.'
[ByrpaHHblil yron. Yron Mexay npsaMond U NAOCKOCTbIO.  YTON Mexay
NA0CKOCTAMK. MepneHAnKYNAPHOCTb ABYX M/IOCKOCTEN.

CogfepxaHune ydyebHOro matepuana: MHOrorpaHHuUKN. 3/1eMEeHThI
MHOTOrpaHHMKa: BepLlUHbIl, pebpa, rpaHn. MHOrorpaHHble yrbl.
MHOTOrpaHHUKMN.

Mpu3ma. MpaAMad © HakNOHHaa npusma. [lpaBunbHadA npusmMa
Mapannenenunen. Ky6. Cummetpun B Kybe, B napannenenunege. MNnowagb
60OKOBOW M NOMHON MOBEPXHOCTU MPU3MBbI.

Mupamnpga. MpaBunbHas nupamuga. Anoema. YcedeHHas nupamunja,

eTpasgp. MNMnowasnb 60KOBON M MOMIHON MOBEPXHOCTU NMUPaMULBbI.

CeyeHunsa Npu3mMbl U NUpamMmuabl.

mkocasagp)™ ™ 16 VHOO'L,aHHUKN OKTasgp, Kyb, OKTasap, AOAeKasgp w

Copep)aHue yuyebHoro matepuana: LunnHap um KoHyc. OCHoBaHMe
BblCOTa, 6OKOBasi MOBEPXHOCTb, 06pasytolllas, pa3BepTKa. Y CeUYeHHbIi KOHYC’
lap u cdepa. CeyeHus Ten BpalleHusa. [Mnowafab 6GOKOBOW U MNOMHOMN
MOBEPXHOCTW TeN BpalleHUs. BnucaHHble U ONUCAHHbIE MHOTOFPaHHMKM.

CofepxxaHue ydyebHOro Mmatepuana: O6beM ” ero un3MepeHwue
®dopmynbl 06bema NpuaMbl U UUANHAPaA. PopMmysibl 06bema nupamMugbl U
KOoHyca. ®opmyna ob6bema wapa. ogobue Ten. OTHOWEHUA MJoWaaen
noBepxHOCTeN U 06BLEMOB NOJ06HBIX Ten.

CopgepxaHue yyebHOro martepuana: [psamoyronbHasa (AekapToBa)
cucTemMa KoopAuHaT B MpocTpaHcTBe. Popmyna pacCToAHUSA Mexay ABYyMSA
TOUYKamu. YpaBHeHUA cepbl. KoopanHaTtel cepefiHbl 0TpesKa

BekTopbl. Mogaynb BekTOopa. PaBeHCTBO BeKTOpoB. CrioxeHue
BEKTOPOB. YMHOXeEHWe BeKTopa Ha u4ucno. KomnnaHapHble BEKTOPbI.
PasnoxeHue BeKTOpa NO HanpaeneHuaMm. KoopauHatel BekTopa. [nuHa

MpOLLUBeseHve Bek™P°B. Yron Mexay [ABYyMA

BeeTopammu PH°e

Bbln/yki}lgll%

18

14

10

14



KOMOMHATOPUKN. KOMBUHATOPUKN. 3a4aynm Ha MOACYET 4Yucna pasmelleHWit, nepecTaHOBOK,
COYeTaHwiA.

Copgep>xaHue yyebHoro matepuana: CobbiThe, BepOATHOCTb COOLITHS.
Buabl cobbITnii. He3aBUCMMOCTb COObITUIA. BeposTHOCTL COObITUA. CnoXXeHne
N YMHOXEHNe BepoATHOCTEN.
Tema 4.3. DnemMeHTbl Cogep>xaHue y4debHOro matTepuana: [lpefctaBneHne  faHHbIX
(Tabnuubl, gunarpammbl, rpadukn). 3agadyn MaTeEMATMUYECKOW CTaTUCTUKMU.
O606LeHne 1 cucTemaTmsaymsa 3HaHU.
Cogep>xaHue yyebHoro matepmana: Anrebpanyeckne npeobpasoBaHus.
KoHcynbTaumu TekcToBble 3afa4n. PelleHne ypaBHEHUIA.

PaboTa Ha TpeHaxxépax. PelueHune 3aaau.

MNMpomexyToyHas aTtTectaumsa (3K3ameH)

Tema 4.2. OneMeHThbl
Teopun BEpPOSATHOCTEMN.

MaTeMaTMUYECKON CTaTUCTUKM

[ns xapakTepucTnKn YpOBHA OCBOEHUS y4ebHOro Matepuana UCnosb3yrTcs cnefytouime 0603HavYeHns:
1. - 03HaKOMMUTeNbHbIM (Y3HaBaHMe paHee N3yYeHHbIX 00bEKTOB, CBONCTB);
2. - penpofyKTUBHbIWA (BbINONHEHME AeATeNIbHOCTU NO 06pasLy, UHCTPYKLMU UK NOA PYKOBOLCTBOM)

3.-I'IpO,U|yKTI/IBHbIl7| (I'II'IaHI/IpOBaHI/Ie N CaMOCTOATE/IbHOE BbIMOJ/IHEHNE AEATE/IbHOCTU, PELLEHNE I'Ip06f|eMHbIX 3ajad.

12
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1,2

1,2

1,2

11



3. YcnoBus peanusauum nporpammbl y4eGHOW ANCUUNANHDI

lyeHMoPe60BaHHA K — Yy MaTepuanbHO-TEXHNYECKOMY

[na peannsaumun nporpaMmbl y4e6HOW AUCLUNANHBI NPELYCMOTPEHbI
cnegyouive cneymanbHble NOMeLLEHUA:
KabnHeT «MaTemMaTuKN», OCHal,eHHbIN 060pyLOBaHUEM:
* pabouue mecTa Mo KOMIMYECTBY 06YyuvatoLwmnxces;
e pabouee mMecTO npenojaBaTtens;
* Heob6xogumas MeTOAMYECKAs M clpaBOYHas nuTepatypa

lexHnMYeckue cpeacTBa 06yuyeHUs:
e KOMMblOTEPSI

* MY/NbTUMEANNHBIA NPOEKTOpP
* MYyNbTUMEAMHbIE Npe3eHTaynuyM No TeMmaTuKe AUCLUMINHbI

3.2 NHpopmaLroHHOe obecneveHne peannsaymm nporpamMmmol

OcHoBHas nMnTepaTypa

1 boromonos, H.B. MaTtematuka [TekcT] : y4e6HuK gna CMO / H.B. boromonos, M.A.
CamounneHko,- 5-e nsg., nepepab. n gon. - Mocksa : FOpait, 2016. - 396 c. -
(MpoteccnmoHanbHoe obpa3oBaHue) - ISBN 978-5-9916-5424-1

2. boromonos, H.B. MpakTnyeckune 3agaHns no matemaTmke [TekcT]: yueb nocobue

ana Cro /H.B. boromonos.- 11-e 3., nepepa6. un gon. - Mocksa : KOpaiT, 2016. - 495
c. - (MpodeccmoHansHoe obpaszoBaHue) - ISBN 978-5-9916-6107-2

[ononHuTeNnbHas nauTepaTypa
1. Anre6pa. Y. Il / Kucenés A.N. -M..OU3MAT/INT, 2014. - 248 c.: ISBN 978-5-

9221-1548-3 - Pexxum pgoctyna: http://znanium.com/catalog/product/945101
2. MatemaTtuka. Teopus BepoATHOCTel: Y4yeb6Hoe nocobue / Y ToukuHa E.O .,
CmupHosa E.B., 3eHnHa B.B. - BopoHex:BE/NITY um. E.®. Mopososa, 2014. -

102 c. - Pexxum goctyna: http://znanium.com/catalog/product/858597
NHTepHeT-pecypcCbl

matepu”® Wwereémrmd (UWup°PmaunoHHble” TPEHUPOBOYHbIE U KOHTPO/bHbIE

pecypcoB™ Seh00l~e0lleet'nll M (EpHasA bonne,wimn LinpoBbix 06pasoBaTe/ibHbIX

12
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4.KOHTPO/b M OLEHKA pe3y/ibTaTOB OCBOEHUS YYeOHOW ANCLMMNNMHDI

KOHTpO/Ib n OLUEeHKa pPe3ysibTatoB 0CBOEHNA

yuebHoW

AUCLUMNHbI

OCYLLECTBNSAETCS NpernojaBaTeneM B MPOLECCE NMPOBEPKM JOMALUHEr0 3aaHns, PeLleHus
3a/1a4, BbIMOMHEHUS MHAWBUAYaNbHbIX 3ajaHNi, MPOEKTOB, NPEe3eHTaLNIA.

Pe3ynbTaTbl  00YyYeHWs  pacKpbiBalOTCA  uepes

YCBO€EHHbIE

3HaHUA n

NPUOBPETEHHbIE YMEHWS, HaMpaBNeHHbIE Ha OCBOEHUE 0BLLNX KOMMETEHLMWIA.

Pe3ynbTaTbl 00y4YeHUA

e NMNYHOCTHbIX:

ChOPMUPOBAHHOCTb MPEACTABMEHUIA O MaTeMaTUKe Kak
YHMUBEpPCaNbHOM f3blKe HayKu, CpeAcTBe MOAeNNpOBaHUS
SIBNEHNIA N NPOLIECCOB, NAesSX U MeTOoAaX MaTeMaTUKu;

NOHMMaHWe  3Ha4YMMOCTM  MaTemMaTUKW AN Hay4Ho-
TEXHMYECKOro nporpecca, CHOPMUPOBAHHOCTb OTHOLLIEHUSA K
MaTeMaTMKe KaK K 4acTu 06LLe4enoBeveckoil KynbTypbl Yepes
3HaKOMCTBO C MUCTOpMEN pa3BUTMA MaTeMaTWKK, 3BOJOLMENR
mMaTemMaTU4eCKnX naein;

pasBMTME /IOTMYECKOr0  MbILWAEHNSA, MNPOCTPAHCTBEHHOIO
BOOOpaXKeHUs,, anropuTMUYECKON KynbTypbl, KPUTUYHOCTU
MbILUIEHNA HA YpPOBHe, Heobxogumom ans  Oyayuiein
npojeccroHanbHOM  AeATeNbHOCTW,  ANA  NPOAO/HKEHMS
obpa3oBaHUs U camoobpa3oBaHus;

OBMafieHNne MaTeMaTMUYecKUMW 3HAHUSIMW U YMEHUAMMU,

HeoOXOANUMbIMM B MOBCEAHEBHOW XXW3HW, A5 OCBOEHUS
CMEXHbIX €eCTeCTBEHHOHAYYHbIX AUCUUNIUH WU AUCUUNINH
NpogecCMOHaNbHOIO LMKNa, AN MnonyyvyeHUs obpa3oBaHUsA B
obnacTax, He Tpebywowmx yrayb6neHHON maTeMaTu4ecKoM
NOAroTOBKY;

FOTOBHOCTb M CNOCOBGHOCTb K 06pa3oBaHUIO, B TOM u4uChe
caM006pa3oBaHuio, Ha NPOTAXEHUN BCe YKU3HU;
CO3HaTe/lbHOe OTHOLWEHWE K HenpepbIBHOMY 06pa3oBaHuto
Kak YCNOBUIO yCrnewHou npoeccmoHanbHOM 7
00LLECTBEHHOMN AEATENbHOCTU;

rOTOBHOCTb M CNOCOOGHOCTb K CAaMOCTOSITE/IbHOW TBOpl-IECKO|7I n
OTBETCTBEHHOW OeATEeNbHOCTH,

FOTOBHOCTb K KO/IIEKTMBHON paboTe, COTPYAHUYECTBY CO
CBEPCTHMKaMK B 06pa3oBaTesibHOM, 06LLEeCTBEHHO MOMNE3HOMN,
yuyebHO-Mccnef0BaTeNIbCKOM, MPOEKTHON U Apyrux BuAaax

dopmMbl M MeTOAbl
KOHTPOMIA W OUEHKMU
pe3ynbTaToB
oby4veHuns

- BbINONIHEHNWE
NpakTU4ecKnx
(KOHTPO/bHbIX,
CaMOCTOSATE/bHbIX)
pabor;

- NOAroTOBKa
pedepaToB, JOKNAL0B;

- UccnefoBarte/ibCKas
yyebHas paboTa;

- peLueHue
BapMaTMBHbIX 3afay U
yNpa>KHEHUM.

13



0eATe/IbHOCTH,

OTHOWEHMEe K MpoeccMoHanbHOW  [eATeNlbHOCTM  Kak
BO3MOXXHOCTM y4yacTUs B PELUEHUN NNYHbIX, OOLLECTBEHHbIX,
roCcyaapCTBEHHbIX, 00OLLeHALNOHabHbIX NPO6NEM;

° MeTanpeagMeTHbIX:

YMEHUe CaMOCTOATENbHO ONpPeAensTb Lenn AesTeNbHOCTU W
COCTaBNATb  MNaHbl  [eSTeNbHOCTY; CaMOCTOSATENbHO
OCYLLLECTB/ATD, KOHTPONMPOBaTb M KOPPEKTMPOBATh
[eATeNbHOCTb, MCMOMb30BaTh BCE BO3MOXHbIE PECYPChl AN
LOCTVXXEHMS MOCTABMEHHbIX LeENeidl U peanusauuy naaHoOB
[EeATeNbHOCTMN; BbIGMPATb YCMELIHbIe CTPATErMN B Pa3NUHbIX
CUTyaLmnaX;

yMeHVe NpOAYKTUBHO o06wartbcs W B3aMMOAencTBOBaTb B
npouecce COBMECTHOW [AeATENbHOCTW, Y4YUTbIBaTb MNO3MLUK
APYTUX YYaCTHUKOB [eATeNbHOCTU, 3PMEeKTUBHO paspellartb
KOH(IKTbI;

BNnafeHune HaBblKaMu Nno3HaBaTe/bHOM, yyebHo-
nccnenoBaTenbCKOM U NPOEKTHOW AeATeNbHOCTU, HaBblKaMu
paspewleHns npobnem; CMOCOGHOCTb W TOTOBHOCTb K
CaMOCTOSITeIbHOMY MOWCKY METOA0B pelleHUs NPaKTUYeCKnx
3a/a4, NPMMEHEeHMNI0 Pa3INYHbIX METOA0B MO3HAHUS;

FOTOBHOCTb N cnocoGHOCTb K camocTosTenbHOl
MHHOPMAaLMOHHO-NO3HABATENbHON  [eATeNIbHOCTW, BK/OYas
YMEHMEe  OpPWEHTMPOBATbCA B  Pa3IMYHbIX  UCTOYHMKAX
MH(OPMALMKN, KPUTUUYECKU OLEHMBATb U WMHTEPMpPeTMPOBaTh
MHOPMaLMIO, NONyYaeMyto U3 PasNInUHbIX UCTOUYHUKOB;

BnageHne A3blKOBbLIMW CpeacTBaMn. YMEHWUE ACHO, TIOTUYHO U
TOYHO KM3naratb CBOKO  TOYKY 3peHUS, Mcnosb3oBaTb
afleKBaTHbI€ A3bIKOBbIE CPEeACTBa,

BNafleHNe HaBblKamMy MO3HaBaTeNbHOW  pedekcun  Kak
OCO3HAHWS  COBEpLIAeMbIX [JeACTBUIA M MbICAUTENbHbIX
MPOLLECCOB, WX pPe3ynbTaTOB M OCHOBAHWIA, FpaHWL, CBOEFO
3HAHWS N He3HaHUSA, HOBbIX NO3HABATeNbHbIX 3a4ay U CPeACTB
ANS UX AOCTUKEHUS;

LEeNeyCTPEMIEHHOCTb B MOUCKAX W MNPUHATAWU PELUEHUNA,

C006pa3nNTeNbHOCTb 7 NHTYWL WS, pPasBMTOCTb
NPOCTPaHCTBEHHbLIX  MpPeAcTaB/fieHNn;  CNOCOBHOCTb  BOC-
NPUHUMATbL KPacoTy U FrapMOHUIO MUPa;

npeaiMeTHbIX:

ChOpMMPOBAHHOCTb MPEeACTaB/EHNI 0 MaTeMaTUKe KaK YacTy
MWPOBOW KyNbTypbl W MeCTe MaTemMaTWKW B COBPEMEHHOI

- BbINOJIHEHME
NPaKTUYeCKMX
(KOHTPO/bHbIX,
CaMOCTOSTENbHbIX)
pabor;

- NOAroToBKa
pedepaToB, [OKNA0B;

- uccneposaTenibcKas
yuyebHas paboTa;

- peLueHune
BapuaTMBHbIX 3a4a4 u
YyNpa>KHEHUA.
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UMBMUAU3ALMUN, cNOCOoBax ONMcaHUs SBNEeHUI peanbHOro mMupa
Ha MaTemMaTUYeCKOM S3bIKe;

ChOPMUPOBAHHOCTL  MPeACTaBNeHWA 0  MaTemMaTUuUecKux
MOHATUAX KaK BaXKHeWWWUX MaTeMaTU4YecKUX MOgensx,
MO3BONAIOLWMX OMUCLIBAaTb U U3yyaTb pasHble MNPOLIECCHI K
SBNEHNS; MOHMMaHMe BO3MOXHOCTU  aKCMOMATUYECKOro
MOCTPOEHUS MaTeMaTUYECKMX TEOPWIA;

BNlafieHNe MeTolaMW [0Ka3aTeNlbCTB U anropuTMOB PeLLIeHNs,
yMeHWe  UX  MPUMEHATb,  MPOBOAWUTL  A0Ka3aTeNbHble
PacCy>/IEHNS B XO/le PELLEHUS 3aaay;

BNafileHne CTaHAAPTHBIMU NPUEMaMU PeLLEHUS paLMOHaNbHbIX
7 MppPaLnoHaNbHbIX, nokasaTe/nbHbIX, CTENEHHbIX,
TPUTOHOMETPUYECKMX YPABHEHWU M HEPABEHCTB, WX CUCTEM;
NCMONb30BaHME TFOTOBLIX KOMMbIOTEPHbLIX MPOrpamm, B TOM
yucne AN NMoOMcKa MyTW PeLleHns U UANKCTPaLMN pelleHns
YPaBHEHWIA N HEPABEHCTB;

C(hOpMUPOBAHHOCTb MNpefCcTaBfeHUA 06 OCHOBHbIX MOHATUAX
mMaTemMaTU4yeCKOro aHaamsa W WX CBOWCTBaX, BNajeHue
yMeHueM XapakTepusoBatb nosefieHne (hyHKLMNA,
MCNONb30BaHWE TMONYYEHHbIX 3HAHUW [ONA  ONuUcaHua W
aHanm3sa peasnbHblX 3aBUCMMOCTEN;

BNafieHne  OCHOBHbIMW  MOHATMAMM O  TMJIOCKUX U
MPOCTPaAHCTBEHHbIX TEOMETPUYECKUX (DUrypax, X OCHOBHbIX
CBOWCTBax; CHOPMUPOBAHHOCTbL YMEHWA  pacno3HaBaTb
reoMeTpuyeckne  (Urypbl Ha 4epTexax, MoAenax u B
peanbHOM  MWpe;  MPUMEHEHWE  U3YYeHHbIX  CBOWCTB
reoMeTpuyecKmx uryp n dopmyn ANA  pelueHus
reoMeTpUYecKnx 3ajay M 3aja4y € MPaKTUYECKUM
cofepxaHuem,

chopMUMPOBAHHOCTbL NpeACTaBNEHUIA 0 NpoLeccax n ABNEHUSAX,
MMelLWNX BepOATHOCTHbIN  XapakTep,  CTATUCTUYECKUX
3aKOHOMEpPHOCTAX B peaslbHOM MUPE, OCHOBHbIX MOHSATHbLIX
3/1EMEHTapHON Teopuu BepPOATHOCTEN; YMEHWA HaxoLuTb U
OLUEeHMBAaTb  BEPOATHOCTM  HACTYMnneHus  co6bITM B
NpocTelWnX  MPAKTUYECKUX CUTyauusix WU OCHOBHbIE
XapaKTepuUCTUKN CNyYalHbIX BEIMUYNH;

BnageHue HaBblKaMu CMoNb30BaHUs roTOBbIX
KOMMbIOTEPHbIX MPOrpamMm MNpuw peLeHnn 3agay.

- BbIMOJIHEHNE
NpaKTUYeCKnX
(KOHTPOBHbIX,
CaMOCTOATE/bHbIX)
pabor;

- NOAroToBKa
pedepaToB, OKNA0B;

- uccneposaTesibCcKas
yyebHas paboTa,

- peLueHme
BapMaTMBHbIX 3afay U1
yNpa>KHEeHUM.
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r

1

Ne
n/n

1

10

1

12

13

14

15

16

MnaHupoBaHue y‘-le6HbIX 3aHATUIA C NCNOMTb30BaHNEM aKTUBHbIX U

MNMpunoxeHne 1

NHTEPaKTUBHbLIX (DOPM N METOA0B 00yYeHUs

Tema yueGHOro 3aHATUSA

.PasBntne NoOHATMA O UYucne.

KopHu, cteneHun un
norapugmel

PyHKUUN, X CBOINCTBA U
rpagukm.

OCHOBbI TPUTOHOMETPUN.

SnNemMeHTbl KOMBUHATOPUKK

3N1eMeHTbl Teopum
BEPOATHOCTEMN.

ANemMeHTbl MaTeMaTn4ecKom
CTaTUCTUKM,

MponssogHasa riwHimwi*
NccnepoBaHue hyHKLMN
C MOMOLLbIO
NPON3BOAHOMN.

NccnepoBaHne hyHKLMN
C MOMOLLbIO

NpPoOn3BOAHOMN.
MepBoo6pasHas u
NHTEerpan.

MpsAMble N NI1OCKOCTK B
npocTpaHCcTBe.

MHororpaHHuKu u
naowaan nx
NMOBEPXHOCTEN.

efla BpaLeHuns n naowann
NX MOBEPXHOCTEN.
O61bEMBI MHOTOrpaHHNKOB
1 Ten BpaLleHuns

KoopauHaTbl 1 BEKTOPbI.

Kon-Bo
yacoB

12
16
16

32

in
14

14

18

12

12

AKTVBHbIE N UHTEPaKTUBHbIe (HOPMb

N MeTO/bl 06YyUeHNS

AHann3 KOHKPETHbIX CUTYaLNiA.
Aunckyccus.

MMpe3eHTayua. Anckyccus.

MpeseHTayms.
Keic-meTos.

Pa6oTa B rpynnax. MNMpeseHTauus.
AHann3 KOHKPETHbIX CUTYaTTUi
CocTaBneHue cxem, MHCTPYKLMWIA 1
npeseHTaymm.

CocTaBneHue n pelleHue
npo6/7ieMHbIX BONPOCOB

Mo03roBoi wTypm.

CocTaBneHue npeseHTaLmnm
Mpe3eHTauns, paboTa B rpynnax
AHann3 KOHKPETHbIX CUTyaLui,
pelleHne npo6semMHbIX BONPOCOB,
Keric-meTod. CocTaB/ieHne
pasgaToyHoro martepuana
MpeseHTayua, rpynnosas paboTta
NUNNKCTPATUBHbLIM MaTepuasoMm.

PelleHne Npob6aeMHbIX CUTYaL WA,

Pa6oTa B rpynnax no peLieHunio
Npo6nemMHbIX 3afay, COCTaBNeHMe
npeseHTaLuu.

AHaNn3 KOHKPETHbIX CUTYaLWA,
peLleHne Npo6aeMHbIX BOMPOCOB

CocTaBneHune pasfaToyHoro
maTepuana

PaboTa B rpynnax rno peLleHuto
npo6neMHbIX 3a7a4, cocTaBieHne
npeseHTayumu

Pa6oTa B rpynnax Mo peLleHunto
NpPo6MAeMHbIX  3afja4y, COCTaB/IeHUe
npeseHTaL MM

dopmunp
yemble

A1eMeH
TirO K

OK 02.
OK 03.
OK 04.
OK 05.
OK 06.
OK 07.
OK 09.
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OK 02. OcyuecTBnATb MOUCK, aHANN3 U MHTepNpeTaLnto nHpopmaunu,
HeobXO0ANMON AN18 BbINOMHEHUA 3aa4 NPO(eCCUOHANbHON AeATeNbHOCTMW.

OK.03. MnaHupoBaTb W peann3oBbiBaTb COOGCTBEHHOE MNPOJPECCUOHANIbLHOE W
NIMYHOCTHOE pa3BuUTHeE.

OK 04. PaboTaTb B KO/M/IEKTMBE N KOMaHfe, 3WPEKTUBHO B3aMMOJENCTBOBATb C
Koneramun, pyKoBOACTBOM, K/IMEHTaMMN.

OK 05. OcywwecTBnATb YCTHYIO M MUCbMEHHY0 KOMMYHUKaLUIO Ha
rocyfapCTBeHHOM fi3blke Poccuiickoin ®egepaumm ¢ y4eToM 0CO6EHHOCTER COLMANbHOrO
N KYNbTYPHOTrO KOHTEKCTA.

OK 06. MMpoaBnaTb rpaxaaHCKo-NaTpuoTUYEeCKyH Mo3nLuio, AEMOHCTPUPOBATH
0CO3HaHHOEe NOBefeHNe Ha OCHOBE 06LLEYEI0BEYECKMX LLEHHOCTEN.

OK 07.CopeiticTBOBaTb COXPAHEHWIO OKPYXKatoLel cpefbl, pecypcocoepexxeHnto,
3(h(PeKTMBHO AeNCTBOBaTb B Ype3BblHAMHbIX CUTYaLUAX.

OK 09. Wcnonb3oBaTb WHMOPMALMOHHbIE TEXHOMOTNMM B NPOGECCMOHAaNbHON
LeATeNIbHOCTH.

4.2 Bonpocbl 4N NPOMeXYTOYHOW aTTecTaunm

1. [OelicTBuUA ¢ NpUGAMKEHHBIMM Yncnamun. MNpaBunia nogcyeTa Lugp.

2. KomnnekcHble yncna (onpegeneHus).

3. [leicTBUS HAL KOMMIEKCHBIMU YMCIaMMU.

4. Yucnosasa yHKLMA 1 CNOCOOLI ee 3aaHus.

5. OnpepgeneHune rpauka pyHKLMN, NpeobpasoBaHme rpafuUKos.

6. YUeTHble, HeYEeTHbIe, NepuogmYeckme YHKLMN.

7.MOHOTOHHOCTb, OrpaHW4YeHHOCTb, Max, min, HaubonblINe, HaUMeHbLUNe
3HaYeHNs PyHKUUN.

8. HenpepbIBHOCTb (hyHKLUN. MeToj NHTEPBANOB.

9.0npepeneHne © CBOWCTBA CTEMeHW C [AeNCTBUTENbHLIM  MNOKa3aTesieM.
10.Moka3atenbHas hyHKLMA, ee CBOMCTBA U rpauK.

11.0npepeneHna norapudpma. Tpumepbl.  [ecATUYHbIe U HaTypa/bHble
norapumsi.

12.CsoiicTBa norapugmos.

13.J7Torapngpmmueckas pyHKUMA 1 ee rpaduk.

14.0npeseneHne TPUroHOMETPUYECKUX PYHKLMIA NH06Oro yrna.

15.CBoicTBa TPUrOHOMETPUYECKUX PYHKLMIA (YETHOCTb, NEPUOAUYHOCTD).

16. TpUroHOMeTpmnyecKne ToXKAecTaa.

17.®opMynbl NpUBELEHNS.

18.3HayeHns TPUrOHOMETPUYECKNX (DYHKLNIA HEKOTOPbIX YI/0B.

19.06paTHble TPUrOHOMeTpUYecKne YHKLNN.

20. TpuroHomMmeTpuyeckme opmybl.

21 .PelleHune ypaBHeHUA sin X = a.

22.PelleHne ypaBHeHUa cos X = a, tg X. = a.

23.CBoicTBa M rpauK QyHKLUUKN Y = sin X.

24.CBoiicTBa U rpaunK QPYHKLUN Yy = COS X.

25.CBoiicTBa U rpamk QyHKUUKM y = tgx.

26.AKCMOMbBI CTepeoMeTpuUn 1 CNeaCcTBUA U3 HUX.

27.MapannenbHOCTb NPSMOA U NNOCKOCTMN.

28.B3anMHOe pacnonoXeHne NpsMbiX B MPOCTPAHCTBE. Y T0/ MEXAY MPAMbIMU,
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29.0npegeneHne Npon3BOAHON DYHKLUUN.

30Tabnuua Nnpon3BOAHbIX.

31.MpaBuna gngpdepeHunpoBaHuns.

32 [eOMeTPUYECKUIA N (HU3NYECKMNIA CMbICT NPOU3BOAHOA.

%ﬁ ETﬁ;TM,EI,OBaHI/Ie CDa/HKLI,VIVI Ha MOHOTOHHOCTb C MOMOLLbK NPON3BOAHOW
.CTayoHapHble TOUKM. TOYKM IKCTpeMyMa.

35.MocTpoeHne: rpauKoB PYHKLMM C MOMOLLbIO MPOU3BOLHOM

36.0npeseneHne nepsoobpasHoin. HeonpedeneHHbI UHTerpan
3/.1abnnua nHTerpanos.

38.CBoiiCcTBa MHTErpasnos.

39.0npeseneHHbI UHTErpan.

40.Mnowaab KPMBONMHENHOW Tpaneymu.

41.MpocTeiwne gnddepeHymnanbHble ypaBHEHUS.

A.Cny4darHblil ONbIT, cny4YaitHoe cobbiTMe. YacToTa cobbITUI

43 lNepecTaHOBKa.

44 PasmelleHue.

45 CoyeTaHus.

ﬂ fnck I—[%LII'COQTM MW’ TE°PEMbI C/TIOXKEHMA N YMHOXEHUS BEPOSTHOCTEN
peTHasa C/lyyariHaa BennynHa.

48.IMoHATME 0 3aKOHe 60MbLINX Yncen.

49.3aa4M MaTemMaTUYECKON CTaTUCTUKNA.

50 AKCMOMbI CTepeoMeTpuUn 1 CNeaCcTBUSA U3 HUX.

51 MapannensHOCTb NPAMON 1 NNOCKOCTH.

53n*“ n?urr* ctl MbXBIPO°— " npPAMbIMA.

54 MMapannenbHoe NpoekTuposaHue. MzobpaxkeHne uryp B cTepeomMeTpun
55 MepneHANKYNAPHOCTb NPSMOA U NNOCKOCTH.

56 MNepneHANKYNAP, HaKNOHHaA, NPOeKLUKA.

57 Teopema 0 3-x neprneHAnKynsapax.

58 [ByrpaHHbIil yron. MiamepeHune ABYrpaHHbIX Yr1oB.

59 MepneHANKYNSAPHOCTb NJOCKOCTEN.

60.MHororpaHHuK. NpaBuibHblIe MHOTOTPaHHUKN.

61. Mpu3sma.

62.NMpaBunbHas npusma.

63.MpAMOYronbHbIA Napannenenunes.

64.MoHsATMEe 06beMa. CBoKCcTBA 06 BEMOB.

65. MNMupamunga.

66. LlunuHap.

67. KoHyc.

68.Cepa u wap.

69.B3anMHOe pacnonoxeHue MnJoCKOCTU U Lwapa.
70.BekTop. OCHOBHbIe onpefeneHus.

71.B3aMmHOe pacnonoXXeHne BEKTOPOB B MPOCTPAHCTBE.
72.CNnoXxKeHue, BblYNTaHNE BEKTOPOB, 3a[aHHbIX HaNpaBNeHHbIMU OTPe3Kamu
/3. YMHOX€eHVe BEKTOpa Ha Yn1cho.

74.BeKkTop B CUCTEME KOOpAUHAT.

75. [lecTBMNA HafJ BEKTOpaMmK, 3aflaHHbIMU KOOpAUHATaMM.
76.CkanapHoe npon3sefeHne BEKTOPOB.
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77.Teopema Mudparopa.

78.®opmynbl Nnowaan TpeyrosibHUKa.

79.®opMy bl NNoWaan NNOCKUX uryp.

80.PasBepka uunuHapa. rnowasb NnoBepXHOCTU LUAUHAPA.
81.Pa3Bepka 1 nnowanb NOBEPXHOCTU KOHYca.

82. Mnowiagb NONHOMW NOBEPXHOCTU U 06bEM HAK/TOHHOMW.
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