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1. MACIMOPT PABEOYEW MPOIrPAMMbI YYEBHOW ANCLINMNIVHBI

Oy .11 MaTtemaTuka: anrebpa 1 Hayana MaTeMaTUYeCKOro aHannsa,
reomMeTpus.

1.1.06nacTb NPUMEHeHUS MPorpaMmmb|

Pabouyass nporpaMma y4eGHOW  OUCUMNIMHBLI  ABMSETCA  4YaCTb)  OCHOBHOM
npodeccnoHanbHOM 06pa3oBaTe/lbHO nporpammbl B cooTBeTCTBUM ¢ PIOC no
npogeccumn CMO 23.01.17 MacTep No peMOHTY 1 06C/TY>XKMBaHNIO aBTOMOOW/IElN

YKpynHeHHada rpynna 23.00.00 TexHMKa 1 TEXHONOrMA Ha3eMHOro TpaHcnopTa

1.2. MecTo AMCUMNIMHBbI B CTPYKTYpe OCHOBHOW  MPOGECCMOHasTbHOM
obpaszoBaTe/ibHOM nporpamMmbl: 006Lle06pa3oBaTe/ibHblii - LMK YY4EOHOro MnaHa
Ornort Crio Ha 6a3e OCHOBHOro 06LLEro 06pa3oBaHWA C MOMYYEHUEM CpedHEro
obLuero obpasosaHus TIMKPC.

1.3.  Llenn v 3agaun AMCUUN/INHLI - TPe60BaHNA K pe3ysibTaTaM 0CBOEHUS
AUCUMNNNHDI:
S (opmupoBaHWe MpeACTaBfEHNA O MaTemMaTMKe KaK YHUBEPCA/IbHOM A3blKe
* HayKM W CpeAcTBe MOMEeNMPOBaHWS ABMEHWIA W MPOLLECCOB, 06 umAaesx K
MeToZax mMaTemaTVKM Ha OCHOBe OBflafieHUs MaTeMaTMyYeCKUMU 3HaHUSAMU U
YMEHUAMU, HEOOXOAMMbIMW B MOBCEAHEBHOM XM3HW, ANA U3YUYEHUS CMEXHbIX
eCTECTBEHHO-Hay4YHbIX AUCLUMNIMH Ha 06a30BOM YPOBHE W AMCUUMAVH
MPOgeCCMOHa/IbHOIO LINKNA;

S cucTemMaTM3MpoBaTb CBEAEHUS O YMCNax; M3Yy4nUTb HOBble M 0606LNTL paHee
M3yYeHHble ornepauun Hag ymcnamu;

S cucTtematnsMpoBatb W PacLUMPUTL CBEAEHUA O (DYHKLUUAX, COBEPLLEHCTBOBATb
rpauyeckme ymeHus; MO3HAKOMUTLCA C OCHOBHLIMW MAEAMW U METoAamu
MaTemMaTuyeckoro aHaimM3a B  00beme, NO3BOMAKOLLEM  WCCMEef0BaTh
anemMeHTapHble (DYHKLUMM 1 peLlaTb NPOCTelLLIe reoMeTpuYeckme, hrsmyeckme
N Apyruve nNpuknagHble 3atauv; (

S CcOBepLUeHCTBOBaTb TEXHWKY anrebpamyecknx npeobpasoBaHMin Ons peLueHus
ypaBHeHWI, HEPaBEHCTB U CUCTEM;

m5 CNoCcoBHOCTb CTPOWUTL M UCCNefoBaTh MPOCTeWLIMe MaTeMaTUYecKne MOLen
Npyv  peleHnyn NpUKNagHbIX 3agad, 3adad M3 CMEXHbIX M CheuuasibHbIX
ANCLMNIIVH;

A cthopmmpoBaTb HarnsgHble NpPeacTaBneHust 0 MPOCTPAHCTBEHHbIX (Urypax i
M3yyeHne UX CBOMCTB, CrOcCobax reoMeTPUYECKMX N3MEPEHWNIA, KOOPAMHATHOIO
N BEKTOPHOIr0 METOL0B N5 peLleHns MaTeMaTUYeCKNX N NPUKNaAHbIX 3a4ay;

S cthopmMmpoBaTb KOMOMHATOPHbIE YMEHWS, NPEACTaB/EHNA O BEPOATHOCTHO-
CTaTUCTMYECKNX 3aKOHOMEPHOCTAX OKPYXKatoLLLero Mupa.



OCBOEHUE COofEPXKaHMs YUe6GHO AMcUMMIMHBI «MaTeMaTuka: anredpa u Hayana
MaTEMATUYECKOrO aHa/IN3a; reoMeTpus» 06ecneUnBaeT A0CTIKEHNE 06YyYatOLLIXCS
CNneayoLImMX pe3ynbTaToB:

JIMYHOCT HbIX:

S

ChOPMMPOBAHHOCTb NPEACTaB/IEHNIA O MaTEMATUKE KaK YHUBEPCA/IbHOM Si3bIKE
HayKW, CPefICTBE MOAE/MPOBaHMSA ABEHNIA U MPOLECCOB, UAEAX U METOaX Ma-
TemMaTuKu; '

MOHMMaHWe 3HAYMMOCTM MaTeMaTUKK A7 HayUYHO-TEXHUYECKOro Mporpecca,
C)OPMMPOBAHHOCTb  OTHOLLUEHMS K  MaTeMaTUKe  KakK K 4acTu,
00LLIeYeN0BEYECKON KYNbTypbl 4Yepe3 3HAKOMCTBO C WCTOPUER pa3BUTUS
MaTeMaTMKK, 3BONIOLNEN MAaTEMATUUYECKMX NAENA;

pasBUTME JIOFTMYECKOr0  MbILWMEHNS, MPOCTPAHCTBEHHOrO  BOOOPaXKeHWUs,
aNrOpUTMUYECKON  KyNbTypbl, KPUTUYHOCTU  MbILLMIEHUS Ha  YPOBHE,
HeobxoaAMMOM Ana  6yayweit  NPodecCUOHaNbHOW  AeATENIbHOCTW,  A/1S
NPoAo/MKeHNs 06pa3oBaHNsA 1 CaMO0OPa30BaHNS;

OBNafleHNne MaTeMaTUYeCKUMW 3HAHUSMU U YMEHUAMU, HEOOXOAUMBbIMU B MO-
BCEHEBHOM >XM3HW, [N OCBOEHUSI CMEXHbIX EeCTeCTBEHHO-HAYy4HbIX
ANCUMNAVH U AUCUMNAMH  NPOMECCUOHANBHOMO  LUMKAA, ANS  MOyYeHus
obpa3oBaHMA B 00/1aCTAX, He TPeOyrWMX YrnybneHHOW MaTeMaTU4ecKoin
NOArOTOBKMU;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHUIO, B TOM YMCe caMoobpa3oBaHuIo,
Ha NPOTSHXKEHUM BCEM XXM3HW; CO3HATE/IbHOE OTHOLLUEHME K HEMPEPbIBHOMY 00-
Pa30BaHMI0 KaK YC/IOBUIO YCMELWHON Npod)eCCUOHaIbHOM M 00LLEeCTBEHHOM
NesTeNbHOCTH;

FOTOBHOCTb W CMOCOBHOCTb K CaMOCTOATE/IbHOM TBOPYECKOW U OTBETCTBEHHOW
[EeATeNbHOCTH;

FOTOBHOCTb K KO/IEKTUBHOW paboTe, COTPYAHWYECTBY CO CBEPCTHUKaMU B
0bpa3oBaTenibHOM, OOLWECTBEHHO MOME3HOM, Y4eOHO-UCCNenoBaTe/IbCKOM,
MPOEKTHOM 1 APYrnX BUaax AedaTeNlbHOCTY;

OTHOLLIEHWNE K MPOMecCnoHa/IbHON AeATeNIbHOCTU KaK BO3MOXHOCTM yyacTus B
PELLUEHUN NINYHBIX, OOLLECTBEHHbIX, FOCYAAPCTBEHHbIX, O0O6LLIEHALMOHAbHBIX
npo6nem; ‘

MeTanpeagmMeTHbIX:

S

\Y

YMeHMe caMOCTOATE/IbHO OMpefensThb Lenn AeATeNbHOCTM 1 COCTaBAThL MaHbI
[eATeNIbHOCTUN; CaMOCTOATE/IbHO OCYLLECTB/ATb, KOHTPONMPOBATb U KOPPEKTU-
poBaTb [AEATENIbHOCTb, WCMO/Mb30BaTb BCE BO3MOXHbIE pecypcbl A/
OOCTVDKEHWUA MOCTaBMEHHbIX Lenerd 1 peanusaumMm nNiaHoB [AeATeNlbHOCTY;
BbIOMPaTh YCMeLlHble CTPaTerny B pasiMyHbIX CUTYaumsXx;

yMeHVe NPOAYKTMBHO o06Warbca W B3aMMOAENCTBOBaTbL B  Mpolecce
COBMECTHON  [eATeNbHOCTW, YuuTbiBaTb  MO3UUMM  APYTUX  YHaCTHUKOB
[eaTeNlbHOCTH, 3 (PeKTUBHO paspeLlaTb KOH(INKTbI;

BfafieHWe HaBblKaMu  [03HaBaTe/IbHOM, Y4eOHO-MCCe0BaTeIbCKON 1
MPOEKTHOW AeATeNbHOCTU, HaBblKaMK paspelLeHns npobsiem; CnocobHOCTbL U
FOTOBHOCTb K CaMOCTOATE/lbHOMY MOUCKY METOLOB pellueHUs MPaKTUYeCKMX
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33734, MPUMEHEHMIO Pa3NINYHbIX METO0B NO3HAHUS;

FOTOBHOCTb M CMOCOGHOCTb K  CAMOCTOSTENIbHOM  MH(OPMALMOHHO-
MO3HABaTeNbHON  AeATEeNbHOCTW, BKIOYas YMEHWE OpPUEHTMPOBATbCA B
Pa3NMUHBIX  WCTOYHMKAX  WH(OpPMaUUM,  KPUTUYECKM  OLIEHMBaTb U
VHTEPNPETUPOBATb MH(OPMALMIO, NONYYaEMYIO U3 Pa3INUYHbIX UCTOYHUKOB;
BNafeHne A3bIKOBbIMM CPeACTBaMW: YMEHWNE SICHO, NOTMYHO 1 TOYHO M3Naratb
CBOHO TOUKY 3PEHMS, MCNOMb30BaThb afleKBaTHbIE S3bIKOBbIE CPEACTBA;

BNafieHNe  HaBblkaMX  MO3HaBaTeNbHOW  pediieKCUM  KaK  OCO3HaHWS
COBEpLLUAeMbIX [eACTBUIA W MbICAUTENbHLIX MPOLECCOB, WX PE3y/NbTaToB L
OCHOBaHWIA, rpaHUL, CBOEro 3HaHWA 1 He3HaHWS, HOBbIX MO3HAaBaTe/bHbIX 3a4au
1 CPeACTB ANs NX [AOCTMXKEHUS;

LLeNIeyCTPEMIEHHOCTb B MOMCKAX M MPUHSTAN peLleHnid, co06pasnTeNbHOCTb 1
VHTYWLMS, Pa3BUTOCTb MNPOCTPAHCTBEHHbIX NPeACTaBNEHNIA; CNOCOOHOCTb BOC-
MPUHMMATb KPacoTy ¥ rapMOHUIO MUPa;

NPeAMETHbIX:

S

chOpMMPOBAHHOCTb MPEACTAB/IEHMA O MaTeMaTMKE KakK 4acTu MUPOBOWA
KyNnbTypbl M MeCTe MaTeMaTUKM B COBPEMEHHOW UMBWUIM3ALMKM, Crocobax
onncaHus ABMEHNIA peasibHOro Mm1pa Ha MaTeMaTUUYECKOM SI3bIKE;
ChOPMUPOBAHHOCTb  MPeACTaBNeHUA O MaTeMaTUYECKUX MOHATUAX KakK
BaXXHEMLUNX MaTeMaTUYECKMX MOAENAX, MO3BONAIOLIMX ONUCLIBATb U U3yYaTb
pa3Hble NPOLECChbl U SBNEHUSA; NMOHMMaHUEe BO3MOXXHOCTWU aKCMOMAaTMUYeCKoro
MOCTPOEHNS MaTeMaTMUYECKUX TEOPUM;

BNafieHne MeToAamn [0Ka3aTe/lbCTB UM a/ITOPUTMOB PELLEHMNS, YMEHMe WX
NPUMEHSATb, MPOBOAUTL [0Ka3aTe/IbHbIE PACCY>KAEHNA B XO/e PELLeHUNs 3a0au;
BNafeHne  CTaHAapTHbIMW  MPUMEMaMW  PELIEHUS  paUUOHa/IbHbIX — ©
MppauMOHaNbHbIX,  MOKa3aTe/lbHbIX,  CTEMEHHbIX,  TPUIOHOMETPUYECKUX
ypaBHEHUA W HEpaBEeHCTB, WX CUCTEM;  WCMOMb30BaHME  TOTOBbIX
KOMMbIOTEPHbIX MporpaMM, B -TOM 4MUCMe [N MOMCKa MYyTWM PELLUEHMS U
NNNOCTPaLMM PELLEHNS YPaBHEHWUI U HEPABEHCTB;

ChOPMMPOBAHHOCTb npeacTaBeHNiA 06 OCHOBHbIX MOHATMAX
MaTEMAaTMYeCKOro aHanmM3a W WX  CBOWCTBAX, BAafeHWEe  YMEHUEM
XapaKTepu3oBaTb MoBefeHne (DYHKLMIA, UCNOMb30BaHWe NOAYYEHHbIX 3HAHWUIA
ANA ONUCaHNA 1 aHan3a peasibHbIX 3aBUCUMOCTENR;

BNafleHNe OCHOBHbIMM MMOHATUAMW O TMJIOCKMX W MPOCTPAHCTBEHHbIX
reOMeTPUYECKNX (Urypax, WX OCHOBHbIX CBOWCTBAxX; CHHOPMMUPOBAHHOCTb
YMEHUS pacro3HaBaTb FeOMETPUYECKME (DUIYpbl Ha YepTexax, MoAensx u B
peasibHOM MUpe; MPUMEHEHME M3YUEHHbIX CBOMCTB reOMETPUYECKMX (uUryp 1
hopmMyn Ana peweHMs TreoMeTPUYECcKMX 3afady WM 3agady C NPakTUYeCKUMm
COAEPXKaHMEM;

ChOPMMPOBAHHOCTb MNPEACTaB/IEHMA O Mpoueccax W SBNEHUAX, UMEKOLWMNX
BEPOSITHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peaslbHOM
MMpPE, OCHOBHbIX MOHATUAX 3/1EMEHTAPHON TEOpUM BEPOSTHOCTEN; YMEHWIA
HaxoAuTb M OUEHMBAaTb BEPOSITHOCTM HACTYM/EHUS COObITUIA B MPOCTEMLLINX
MPaKTUYECKUX CUTYaLMAX N OCHOBHbIE XapaKTEPUCTUKM CNyYanHbIX BENYNH;
B/lafileHne HaBblKaMW MCMO/b30BaHNA FOTOBbLIX KOMMbLIOTEPHBIX NMPOrpamm npu
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peLleHnn 3aaau.

1.4. KoninyecTBo 4acoB Ha 0CBOEHME NporpaMmbl AUCUUMANHDI:
MaKCUMa/IbHO YUYeOHOIN Harpyskmn obyyatoLerocs- 2864acos, B TOM YMCTIE:
nekumii - 116 yacos,
NpaKTUYeCcKnx 3aHATUN-170 4acos.



2. CTPYKTYPA V1 COAEPXXAHWVE YUEBEHOUANCLMNNVHBI
2.1. O6beM y4ebHOW ANCUUM/INHBI N BUAbI Y4ebHOW paboTbl

Bug ydebHoin paboThbl KonnuecT-
BO 4acoB
MakcumanibHasa yyebHasa Harpyska (Bcero) 286
B TOM YuCie:
NneKunii 116
NPaKTUYeCKNe 3aHATUA, U3 HNX 170
KOHTPO/bHbIE PaboThl 9

Mpome>KyTo4yHaa aTTecTauusa B qoopme anddepeHUMpoBaHHOrO 3a4eTa;
NTorosas aTTecTaumnsa B oopme NMCbMEHHOIO 3K3ameHa



2.2. TemaTnyecKuii NnaH n cogepxkaHune yuyebHom gUCLMnIvHbI
OYAr.11 MaTtemaTtuka: anrebpa 1 Hadasia MaTeMaTUYeCKOro aHasmsa; reoMeTpusi.

HanmeHoBaHMe pa3nenoB N TeM

CopeprkaHue yyebHoOro marepuana, n1abopartopHblie paboTbl N NPaKTUYECKUe

3aHATUA, CaMOCTOATE/IbHaA pa60Ta o6yqa+om,mxc;|

BBegeHune Copfep>xaHue ydebHOro matepmana
1 BBefeHue.
2 MaTemaTuKa B HayKe, TEXHUKE, 3KOHOMUKE, NHPOPMALIMOHHBLIX TEXHONOMNAX
3 M NPaKTUYEeCKON AesTeNbHOCTU. Lienn v 3afauv nsyyeHus matematukm npu
0CBOEHUM npodeccuii n cneymansHocTen Crio.
4 BX0fHOIN KOHTPO/Ib. ,

["naBa 1. PasBuTune NOHATUA O CopepxaHue y4ebHOro matepuana

yucne

U WN

OnpefieneHmne LenbiX U paLMoHabHbIX YNCEN,

[JelicTBuUTENbHbIE YMCNa.

MpnGANKEHHbIE BLIYNCIEHNS.

ABCOMOTHaA U OTHOCUTE/IbHaA NorpewHocTn. CTaHaapTHas 3anmch Yumcha.
[eicTBus ¢ ymcnamm B cTaHAapTHOM BUgE.

KomnnekcHble uncna. 1306paxeHre KOMMIEKCHbIX YMCen

[NpakTnyeckme 3aHATUA

BbINonHeHWe apuMeTUUECKNX AeNCTBUIA HAZ Ymciamm.

HaxoxgeHvie NpuOAMmKeHHbIX 3HAYEHWIA BEIMYMH U MOrPeLIHOCTEN BblUMCIEHNI
(abCcontoTHOWN 1 OTHOCUTENBHOM).

CpaBHeHMEe YNCIOBbIX BbIPKEHNIA.

BbinonHeHe AeACTBUIA CUnCNamMmu B CTaHLAPTHOM BUAe.
[eicTBMA Hafl KOMIMIEKCHBIMW YACIAMU.

Bo3BegeHMe KOMMNIEKCHOr0 Yncna B CTEMNEHb.

3BneyveHme Kyb1U4ecKoro KOpHsA U3 KOMMIEKCHOTO Yncna.

["naBa 2. KopHu®, cTeneHn n CopeprxkaHue y4ebHOro marepmasna

norapugmbl.

1
2
u 3
4
5

KOpHW HaTypa/ibHOI CTEMEHW U3 YMCa U UX CBOICTBA.

?CTeneHn ¢ paunoHanbHbIMU NOKa3aTeNsiMm, X CBOCTBA.

CreneHn c ,U,Gf/]CTBI/ITGI'IbeIMI/I nokasatenamu.
CBOWICTBa CTEMEHU C ,U,EIZCTBI/ITEI'II:HbIM NnoKasaTesnem.
PelleHne nokasaTesibHbIX ypaBHeHMIZ.

O6beMm
yacos

4

11,

YpoBeHb
0CBOEHUA
2
2
2
2
2
2
2
m 2

2
2
2
2
2



["naBa 3. [NpAMbIe 1 NM0CKOCTU B
NMPOCTPaHCTBE.

Norapudgm yncna. OCHOBHOE fI0rapnmMmUYecKoe TOXAecTBoO.

[ecATUYHbIN 1 HaTypa/ibHbI orapudmbl. MNepexos K HOBOMY OCHOBaHMIO.
MpaBuna gencTemiA ¢ norapnpmamu.

MpeobpaszoBaHune paLoHaNIbHbIX, MPPaLUOHAbHBIX,CTEMEHHbIX BbIPaXKEHMWIA.
10  Mpeobpa3oBaHune NOKaszaTe/lbHbIX 1 N0rapuMMUYECKNX BbIPXKEHWIA.

11 PewleHune norapuiMmyeckmnx ypaBHeHNn N HEPaBEHCTB.

lNpakTnyeckune 3aHATUA 18
BbluncneHne 1 cpaBHeHME KOpHe. BbIMoHeHWe pacyeToB ¢ pagukaiamu.

PeLLeHVe nppauroHaibHbIX YPaBHEHUIA,

HaxoxzeHvie 3Ha4eHnin CTeneHel ¢ pauyvoHabHbIMY NoKasaTensmMu.

CpaBHeHue cTeneHeil. Mpeobpa3oBaHUS BbIPKEHWI, COLEPXaLLMX CTEMneHu K
KOpHW.

PeLLeHWe nppaumoHabHbIX YPaBHEHWA.

PeLLeHVe nokasaTe/ibHbIX YpaBHEHUIA.

Mpeobpa3oBaHye pauoHa/IbHbIX Y MPPaLnoHabHbIX BbIPXKEHWUN.

HaxoxgeHne 3Ha4yeHWUiA norapugma no npounsBoibHOMY OCHOBaHWMIO. [lepexof oT
OAHOr0 OCHOBaHWSA K Jpyromy.

BbluncreHne n cpasHeHve norapugMos.

NoraputhmupoBaHne 1 NOTEHLMPOBaHNE BbIPaXKEHWA.

PeLLeHre norapuMUYecknx ypaBHEHWIA 1 HEPaBEHCTB.

PelleHns npuknagHbIX 3a4au.

©O© 00N o

KoHTposibHasa paboTa no teme: «KOpHWU, CTENEHU U TIOrapudmbI. 1

CofepxxaHue yyebHOro matepuana 7

1  BsanMMHOoe pacnonoXeHue AByX NpAMbIX B MPOCTPaHCTBE.

2 MapannenbHOCTb NPAMON Y NOCKOCTW.

3 TMapannenbHoCTb MNOCKOCTEN.

4 TlepneHANKYNAPHOCTb MPAMOI 1 NIOCKOCTW.

5 MeprneHANKYNAP N HAKNOHHAsA. Yo MeXAy NPAMOR U NIOCKOCTbIO.

6  ZABYrpaHHbIi Yron. Yron Mexzay nnocKoCTAMU.

7 TMepneHAMKYNSAPHOCTL ABYX MIOCKOCTEN.

8  TeomeTpuyeckune npeobpasoBaHKs NPOCTPAHCTBA: Napas/e/bHbIA NepeHoc,
CUMMETPUA OTHOCUTENILHO M/IOCKOCTMU.

9  MapannenbHoe npoeunpoBaHue. Mnowaas OPTOroHaIbHOM NPOEKLMMN.

NN DNDNDDNDDN

NN PNPNDNDDNDNDNDDNDDN

N



10 Teopema 0 noWaaM OPTOroHasIbHOM NPOEKLMN MHOTOYrO/IbHUKA. 2
11 W3o6pakeHne NPOCTPAHCTBEHHBIX UIyp. 2
IMpaKTnyeckme 3aHATUA 12

PeLLeHwve 3a4a4 Ha NapannefibHOCTb B NMPOCTPAHCTBE.

PelleHne 3afay Ha napalieflbHOCTb MNPSAMbIX, NapaiieslbHOCTb  NPAMOA 1

MI0CKOCTW, NapaieflbHOCTb fABYX NIOCKOCTEN.

PeLeHve 3aaa4 Ha NPUMEHEHWE TEOPEMbI O TPEX NeprneHAnKynapax.

PelleHune 3afa4 Ha NepneHANKYNAPHOCTI MPAMbIX, NePreHANKYNSPHOCTb NPSAMOIA 1

MN0CKOCTU, NepreHANKYNAPHOCTb ABYX M/I0CKOCTEIA.

KoHTposnbHasa paboTa no teme: «lpsMble 1 MNOCKOCTU B NPOCTPaHCTBE. 1
MnaBa 4. Kom6uHaTopuka. CopepxaHue yuebHoro matepuana 7
1  OCHOBHble MNOHATNA KOMOVHATOPUKMN, 2
2 3afayum Ha MOoACYET Yncna pasMeLLEeHNiA, NepecTaHOBOK M COYETAHNIA. 2 -
3 PewweHwe 3aa4 Ha nepebop BapyaHTOB. 2
4  ®dopmyna 6uHoma HbtOTOHa. 2
5 CsoicTBa BUHOMUHASIBbHBIX KO3((ULMEHTOB. 2
6  TpeyronbHuK lMackans. 2
7  PelleHve npuknagHbIX 3aau. 2
INpaKTnyeckme 3aHATUSA 9. MNNNMN
PeLueHue 3a4a4 0 NPUMEHEHWE OCHOBHbIX MOHATUIA KOMOUHATOPUKM
PeLLeHne KOMOMHATOPHBIX 3ajau.
PelLeHue 3aa4 Ha NOACYET Ymca pasMeLLLeHNin, COYeTaHNiA U NepecTaHOBOK.
MpvMeHeHne opMyn 6UHOMa HbHOTOHA NpU peLLeHnm 3a4ay. H
PeLueHne NpuKnagHbIX 3a4au.
["naBa 5. KoopauHaTtbl 1 CopeprxaHue y4ebHOro matepuana 10 |_|_| |_|_| ”_lﬂ n

BEKTOPbI. 1  BekTtopbl. Mogynb BeKTOpa. PaBeHCTBO BEKTOPOB. 2
2  CnoxeHune BEKTOPOB. Y MHOXKEHWE BEKTOpa Ha Y1Co. 2
3 Pa3nokeHue BeKTOpa Nno HarpasieHUAM. 2
4 Yron,mexay BeKTopamu. - 2
5 Tlpoekuns BekTOpa Ha ocb. KoopanHaTbl BEKTOPA. 2
6  CkandpHoe npoun3BefeHne BEKTOPOB. 2
7  TpamoyronbHas (gekapToBa) cMCTeMa KOOpPAMHAT B NMPOCTPaHCTBE. 2
8  ®dopmyna paccToAHMA MeXay ABYMSA TOUKaMU. 2
9  YpaBHeHUs chepbl, NIOCKOCTU U NPAMOIA. 2



"naBsa 6. OCHOBbI
TPUTOHOMETPUMN.

10 Wcnonb3oBaHWe KOOPAMHAT W BEKTOPOB MPU PeLLeHN MaTeMaTUUEeCKNX 1
NpUKNagHbIX 3a4a4.
INpaKTnyecKune 3aHATUSA n
PeLleHne 3aga4 C MPUMEHEHVEM MOHATUIA BEKTOPOB 1 KOOPAUHAT B MPOCTPaHCTBE.
PeLLeHWe 3aa4 Ha HAXOXKAEeHWe pacCTOAHNA MeXAY ABYMSA TOUKaMMU.
PeLueHue 3afa4 No Teme: «YpaBHeHWe cdepbl U NIOCKOCTU»
PeLleHve 3afa4 no Teme: «BekTopHOE ypaBHeHMe NPAMON 1 NNOCKOCTW»
Vicnonb3oBaHWe BEKTOPOB NMPW A0Ka3aTe/IbCTBE TEOPEM CTEPEOMETPUMN.
Vicnonb3oBaHWe KOOPAMHAT W BEKTOPOB MPU PeLIeHMM MaTemMaTUYecKux U
NpUKNagHbIX 3a4a4.
KoHTponbHas paboTa no Teme: «KoopanHaTbl Y BEKTOPbI». 1

CopepxaHuve y4ebHOro matepuana 12

1 PaavnaHHaa mepa yrna. BpatyatensHoe ABMXXeHue.

2 CWHyC, KOCUHYC, TaHTE€HC N KOTaHreHc uncna. OCHOBHbIe
TPUrOHOMETPUYECKIE TOXKAECTBA, (DOPMY/Ibl MPUBELEHMS.

3 CUHyC, KOCUHYC Y TaHFEHC CYMMbI 1 Pa3HOCTU [BYX YT/10B.

CWHYC 1 KOCMHYC ABOMHOrO yrna. ®opmy/ibl NOI0BUHHOIO Yr/ia.

4 Mpeobpa3oBaHNs CyMMbl TPUTOHOMETPUYECKNX (DYHKLMIA B MPOU3BEAEHME U
Nnpov3BeseHNs B CyMMY.

5 BblpaXkeHne TPUroHOMETPUYECKUX (PYHKLMIA Yepe3 TaHreHC MOM0BUHHOIO
aprymeHTa.

6 Mpeobpas3oBaHMe NPOCTENLLNX TPUTOHOMETPUYECKMX BbIPXKEHWIA.

7 3 ApPKCUHYC, apKKOCUHYC, apKTaHTeHC yumcna.

8 MpocTeliLLne TPUrOHOMETPUYECKME YPaBHEHNS.

9 PeLLeHVe TPUrOHOMETPUYECKNX YPaBHEHWIA.

10  TpocTeiime TPUroOHOMETPUYECKIME HEPABEHCTBA.

11 TpuroHomeTpuyeckne yHKUMK. OnpeseneHne yHKUMIA, X CBOCTBA U
rpagmkm.

12 O6paTHble TPUrOHOMETPUYECKME (DYHKLNN.

w
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MnaBa 7. PyHKUNN N TpaPUKW.

PeLLeHVe ynpaXXHEHWIA Ha OCHOBHbIE TPUIOHOMETPUYECKME TOXKECTBa.
Mpeo6pa3oBaHMe TPUTOHOMETPUYECKUX BbIPaXEHUA C MCMNOMb30BaHUEM
OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB.

Mpeobpa3oBaHMe TPUTOHOMETPUYECKMX BELBAXKEHUIA C UCNONb30BaAHMEM
hopmMyn npuBeLeHMS.

Mpeo6pa3oBaHMe TPUTOHOMETPUYECKUX BbIPaXXEHWUN C MCMNONb30BaHUEM
(hopMyn1 TPUroHOMeTpUL.

HaxoxaeHune apKCcrHyca, apKKOCUHYCa, apKTaHreHca 1 apKKoTaHreHca y1cna.
PeLLeHVe NPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHWIA.

PeLleHve TPUrOHOMETPUYECKMX YPaBHEHWIA.

PeLLeHVe TPUrOHOMETPUYECKMX YPaBHEHMNIA N HEPaBEHCTB.

KoHTposnbHas paboTta no teme: «OCHOBbI TPUTOHOMETPUM. 1

CopeprkaHue y4yebHOro maTtepuana 8
1 ®yHkumn. O6nacTb onpeseneHns U MHOXKECTBO 3HAUEHMWIA.
2 [padmk yHKUMK, NOCTPOeHME rpatnKoB hYHKLMIA, 3aaHHbIX Pa3NYHbIMU
criocobamu.
3 CaoiicTBa PyHKUMN: MOHOTOHHOCTb, YeTHOCTb, OrpaHNUYeHHOCTb,
NepuogNYHOCTb.

4 TIpoMexXyTKM Bo3pacTaHWs 1 yObiBaHUS, HanbOo/bLLEE 1 HaMeHbLLee

3HauYeHMs, TOUKM IKCTpemyMa. Ipadmueckas MHTepnpeTauus.

5 MpumMepbl (hyHKUMOHATbHBIX 3aBUCUMOCTEN B peabHbIX NMPoLeccax
SBNEHUSIX. ,

6 3 Ob6paTHble PyHKUMK.O6NaCTb onpeaeneHns n 061acTb 3Ha4YEHMIA 06paTHOM
(yHKUMK. ["padvk 06paTHON DYHKLMN.

7 Apudmetnyeckue onepauun Hag hyHKLUUAMM.
8  CnoxHasa yHKuma (KoMnosuums).

MpuknagHble 3a8a4un.
lNpakTnyeckme 3aHATUA 15
UTeHne ABOWCTB (hYHKUMM MO rpaduKy 1 NOCTPOEHUe rpaukoB PYHKUMIA NO MX
CBOMCTBaM.
MocTpoeHme rpaMKoB nokasaTe/ibHbIX PYHKLMIA 1 NepevncieHne nx CBOMUCTB.
MocTpoeHue rparKoB NorapnuMMmUUecKmnx MYHKLMIA 1 NepevmncrieHme nx CBOMCTB.
MocTpoeHne rpaiMkoB TPUTOHOMETPUYECKMX (YHKUWUIA, 1 NepevncneHme unx
CBOWCTB.



["naBa 8. MHOrorpaHHMKn u
Kpyrnble Tena.

MpeobpasoBaHWs rpagnKoB.

MocTpoeHne rpadmKoB (YHKLMIA 1 NePeYnCeHNe NX CBOCTB.
WccnepnoBaHue (hyHKLMWIA.

HaxoxaeHune yHKLUMKN, 06paTHOM K JlaHHOW.  «

PelleHne npuknagHbIX 3agau.

KoHTposibHas paboTta no Teme: «YHKLUNUN U TpaduKmn».
CofepxaHuve y4ebHoOro matepuasna

1  BepLlwmHsbl, pebpa, rpaHn MHOrorpaHHuKa. PassepTka. MHOrorpaHHble yribi.

2 Bbinyksible MHOrorpaHHuKW. Teopema dinepa.

3 [lpusma. MNMpAmas 1 HaKMOHHas NpU3ma.

4 MpasunbHasa npusma. Mapannenenunes. Kyo.

5 Tlupamunpa. MNMpaBunbHas Nnupammnaa.

6  YceuyeHHaa nupamunia.

7  TeTpasgp.

8 CummeTpus B Kybe, B napasnenenunese, B npusMe 1 nupamuae.

9  CeyeHus Kyba, MPU3MbI U MUPaMUbI.

10 [MpeacTasfieHne 0 NPaBUIbHbIX MHOTOrpaHHMKax (TeTpasgp, Kyb, okrasgp,
[0[eKasp 1 nKocassap).

11 LunuHgp n.KoHyc. OCHoBaHMe, BbICOTa, 60KOBas NOBEPXHOCTb, 06pa3ytoLLas,
pa3BepTKa.

12 YceueHHbIin KOHyc. OCHOBaHWe, BbiCOTa, 60KOBas NOBEPXHOCTb, 06pasytoLLas,
pa3BepTKa.

13 OceBble ceUeHUs U cevyeHus, napaienbHble 0CHOBaHUIO.

14 Lap v cihepa, nx ceveHns. KacartesnibHas naocKoCTb K cgepe.
NpaKTnyeckme 3aHATUA

PelieHre 3a/la4 Ha HaX0X/eHWe 3/IEMEHTOB MPU3M.

PellieHMe 3334 Ha HAX0X/EHWE 3/IEMEHTOB NUPaMuL,

IMocTpoeHNe ceveHnii MHOTOrpaHHUKOB.

PeleHne 3aa4 Ha BblYMCEHME NNOLWAAN NOBEPXHOCTU MHOTOrpaHHMKOB.
PelleHne’3afay Ha HaXoXKAeHMe 3N1eMeHTOB LnnHApa.

PelweHune 3a0a’Y Ha HaxoXKaeHne 31eMEHTOB KOHYCa.

PelueHMe 33a4 Ha HaxX0XAeHWe 3/1eMeHTOB Luapa v ciepel.

PewleHwne 3aga4 no teme: «CUMMETPUSA TeN BpaLLeHUA U MHOTOrpaHHUKOB»
PelleHve 3afa4 Ha Haxox/eHre obbema Kyba, NpsiMOYro/bHOro napaanenenunesa,

14
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MnaBa 9. Havana
MaTeMaTUYeCcKOoro aHam3a.

NpU3Mbl.

PelleHue 3aa4 Ha HaXoXXAeHNe 06beMa LMIMHAPA U KOHYCA.

PelueHue 3aa4 Ha HaxoXXaeHWe 06beMa nNMpamuibl U KOHYyCa.

PelleHmne 3afa4 Ha HaxoXaeHve nnoLlageit NOBEPXHOCTN LUWIMHAPA U KOHYCA.

PelleHue 3afa4 Ha HaxoXaeHne o6bema Luapa v NoLwaam chepsbl.

KoHTposbHasa paboTa no teme: «MHOrorpaHHUKN 1 Kpyrible Tenax»

Copfep>kaHue yyebHoro matepuana

1 TMocneposatesnibHOCTU. CNOCO6bI 3aaHNA U CBOMCTBA YMC/IOBbIX
nocneaoBaTe/lbHOCTENA.

2 [MoHaTtue o npegene nocnefosaresibHocTH. CylLecTBOBaHWE npeaena
MOHOTOHHOW OrpaHMyeHHON NocnefoBaTe/lbHOCTY.

3  CymmupoBaHve nocnenoBaTelbHOCTEN. BeCKoHeUHO yobiBatoLLas
reoMeTpuyecKas Nporpeccus n ee cymma.

4 TloHATME O HenpepbIBHOCTU (hyHKUMK. Tpon3BogHas. MoHATUE 0 NPOM3BOLHOM
(hYHKLMW, ee TeOMeTPUYECKNIA U (DU3NYECKUNIA CMbIC]T.

5 HaxoxpaeHune CKOpoCTU A4/id npoLuecca, 3a4aHHoro hopmy o n rpagmkom.

6  YpaBHeHWe KacaTe/lbHOM K rpadimky yHKUMN.

7  [Npoun3BOAHbIE CYyMMbI, Pa3HOCTU, NMPOU3BEAEHNSA, YAaCTHOTO.

8 Tpon3BoAHble OCHOBHbIX 3/1EMEHTAPHbIX (PYHKLMNA.

9 TpMMeHeHWe NPON3BOAHON K UCCNeL0BaHNIO PYHKLUMIA U MOCTPOEHUIO
rpaguKoB.

10 Tlpon3BoaHble 06PaTHON PYHKLUMM 1 KOMMO3ULMKN (YHKLNN,

1 Tpumepbl CM0Nb30BaHUSA MPOU3BOAHON A/18 HAXOXKAEHUA HaUTyYLLEero
peLleHnsa B NPUKIaAHbIX 3a4a4ax.

12 BTtOpas Npou3BOAHas, ee reOMeTPUYECKU 1 PU3NYECKUIA CMbICT.

13 TpuMeHeHMe BTOPOI MPOU3BOAHON K UCCeA0BaHMIO (DYHKLMIA M MOCTPOEHUIO
rpaguKoB.

MNpakTnyeckune 3aHATUA

BbluncneHne YneHoB nocnefoBaTe/lbHOCTEN.

HaxoxzeHvie Npon3BOAHbIX PYHKLWIA, MCNob3ya Npasuia AudpepeHLMpoBaHms.

PelLeHVe 3aja4 Ha HaX0XXAeHNe NPOU3BOAHbIX 3/1EMEHTaPHBIX (DYHKLWA.

HaxoxaeHve YyrnoBoro KoapguuMeHTa KacaTenbHOM K rpaduky  (hyHKUMN.

CocTaBneHve ypaBHEHMS KacaTeNbHOl K rpaduKy QyHKLMN.
PelleHune 3aay Ha HaX0X/EHNE MPOMEXYTKOB MOHOTOHHOCTU PYHKLMWIA.
PellieHMe 334 Ha HAX0XAEHVE IKCTPEMYMOB (DYHKLIA.
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"nasa 10. IHTerpan v ero
NPUMeHeHwue.

["naBa 11. 3neMeHTbI Teopun
BEPOATHOCTEN N MaTeMaTUYECKON
CTaTUCTUKMN.

HaxoxzeHve Hanb0o/bLLero 1 HavMeHbLUEro 3HaYeHNA QYHKLUIA.

WccnepoBaHve yHKUMM € MOMOLLHO NMPOM3BOAHON M MOCTPOEHME NX TPadirKoB.

KoHTposbHasa paboTa no Teme: «Havyana matemaTnyeckoro aHaam3sa».

CofepxxaHuve ydebHOro matepunana

1 TepBoob6pa3Has 1 UHTErpan.

2  [puMeHeHVe onpeseneHHOro NHTerpana A/1g HaxoXaeHus niowlaan
KPUBOSIMHENHOI TpaneLmu.

3  ®opwmyna HetoToHa—/1einbHMLa

4 TlpyMepbl NPUMEHEHUS UHTerpana B (oM3nKe Y reoMeTpun.

[NpaKTn4yeckume 3aHATUA

PeLleHMe 3afa4 Ha HaXOXeHVe NepBoo6pasHbIX (YHKLUMINA.

BbluncneHve nHTerpanos. '

HaxoxgeHve nnowaam KpuBoaMHenHOW Tpanewmu.

MprYMeHeHWe NHTerpana K BbIYUCIEHNIO PU3NYECKMX BESTMYMH U NOLLAAEN.

MMpumepbl NPUMEHEHUS UHTErpana B PU3nKe 1 reoMeTpun.

KoHTponbHas paboTa no teme: «/HTErpan n ero NpUMeHeHme»

CopfeprkaHve yuebHOro matepmana

1 3nemeHTbI TeOpUN BeposATHOCTeN. COObITVE, BEPOATHOCTL COOBITUSA, CIOXEHNE
N YMHOXEHVE BEPOATHOCTENA.

2 TloHATME 0 He3aBUCUMOCTY COOBITHIA.

3 [wuckpeTHas cyyaliHas BeNMUMHA, 3aKOH ee pacrpeaeneHus.

4 Yucnosble XapaKTePUCTUKN AUCKPETHON Cly4aitHOW BeNMYMHBI. TOHATME O
3aKOHe 60/1bLIMX YuMCen.

5  3nemeHTbl MaTemMaTU4eCcKon CTaTUCTUKMN.

6 [lpeacTtasneHue fJaHHbIX (Tabnvubl, AvarpaMmbl, TpagnKmM), reHepasbHas
COBOKYMHOCTb, BbIGOPKa, CpefHee apuiMeTUYeCKoe, MeauaHa.

7 TloHATME 0 3aa4ax MaTeMaTUYeCKOM CTaTUCTUKMN,

8  PelueHve npakTNUYeCKUX 3a4ay C NPUMEHEHNEM BEPOATHOCTHbLIX METOLOB.

INpaKTnyeckne 3aHATUA
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PelueHKe 3aa4 Ha cObbITVE, BEPOSATHOCTb COOLITUIA.

PeLLeHMe NPOCTeMLLINX 3aa4 MaTeMaTUUYECKON CTaTUCTUKN

PeLLeHVe NpaKTUYeCKMX 3af4ay ¢ NPYMeHEHEM BEPOSTHOCTHbIX METOAOB.
«

["naBa 12. YpaBHeHUA n CopepykaHue y4ebHOro matepuana 8
HepaBeHCTBa. 1 PauunoHanbHble U ppaunoHanbHble ypaBHeHUA. OCHOBHbIE NPUEMBI X
peLueHus.
2 [okasatefbHble ypaBHeHMsi. OCHOBHbIE NMPUEMbI UX PELLEHMS.
3  TpuroHomeTpuyeckme ypasHeHNs. OCHOBHbIE MPUeMbl NX PeLLEHNS.
4 PaumoHanbHble N nppaumoHaibHble CUCTEMBI.
5 TlokasatefibHble Y TPUrOHOMETPUYeCKme cucTemMbl. OCHOBHbIE MPUEMbI UX
peLleHnn.
6 PauvoHanbHble 1 MppaumoHasibHble HepaBeHCTBA. OCHOBHbIE NPUEMbI X
PELLEHNIA.

7 TNokasatefibHble HepaBeHCTBA. OCHOBHbIE MPUEMbI UX PELLEHUIA.

8  TpuroHomeTpuyeckne HepaBeHCTBa. OCHOBHbIE NMPUEMbI UX PELLEHWIA.

[NpaKTnyeckme 3aHATUSA 16
PelleHWe paumoHaibHbIX N UppauyoHaIbHbIX YPaBHEHWA.

PeLueHue nokasarte/ibHbIX YPaBHEHWIA.

PeLLeHVe TPMrOHOMETPUYECKNX YPaBHEHWIA.

PeLleHVe ypaBHEHWIA 1 CUCTEM YPaBHEHWIA Pa3/INYHbIX BUOB.

PeLleHmne pauoHabHbIX U MppaLyoHaIbHbIX HEPAaBEHCTB.

PeLleHne nokasaTe/ibHbIX HEPaBEHCTB.

PeLleHne TPUrOHOMETPUYECKMX HEPABEHCTB.

PeLleHne ypaBHEHUIA N CUCTEM HEPABEHCTB Pa3/IMYHbIX BUOB.

Wcnonb3oBaHue CBOWCTB U rpaikoB PYHKLMIA NpU pelleHnn ypaBHEHWA

N HEpPaBEHCTB.

N306paxeHne Ha KOOPAMHATHOW TMJIOCKOCTM MHOXecTBa pelleHni *
ypaBHEHUN 1 HEPABEHCTB C ABYMSA NepPeMEHHbIMU U UX CUCTEM.

Kcnonb3oBaHne CBOWCTB U rpaiMKoB (YHKLUWIA AN1F PeLleHns YpaBHEHWUIA U Hepa-

BEHCTB.

KoHTponbHaa paboTa no teme: «YpaBHEHUS Y HEPaBEHCTBa» 1
NToro: 286
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3. YCNOBUA PEANTNBALI MPOITPAMMBbBI ANCLUUNTI/IUHDBI

3.1. MaTepuanbHO-TEXHMUYECKOe 0becreyeHme
[ns peanuzaumm y4e6HON ANCUUNANHBI UMEETCS YUYeBHbI KabUHeT
«MaTemaTmKa».
O6opynoBaHne y4ebHOro KabuHeTa:
- NOCal04HbIE MEeCTa N0 KOMMYECTBY 00Y4atoLLMXCS;
- paboyee MecTo npenojaBaTess;
-00beMHbIE  MOZENN MHOrOrpaHHWKOB, Te/l  BpaleHWs, MNPOCTPaHCTBEHHbIX
Mogeneu;
- KOMM/NEKTbI 3alaHnin1 418 TECTUPOBAHNA N KOHTPO/bHbLIX PaboT;
- N3MepUTE/IbHbIE N YePTEXKHbIE MHCTPYMEHTDI;
- MarHuTHas Mofeslb OCell KOOPAMHAT;
- MOZE/b YNC/IOBOIN OKPYXXHOCTM.
- HarnsafgHole nocoous (KOMMeKTbl Y4yeOHbIX Tabnuu, niakaToB, MOPTPETOB
BbIAAOLLMXCA YYEHbIX-MaTEMaTUKOB U Ap.);
- MH(HOPMaLMOHHO-KOMMYHUKATUBHbIE CPEACTBa,;
- 3KpaHHO-3BYKOBble NOCOOMS;
- KOMMNEeKT TeXHMYECKON [OKYMeHTauuMu, B TOM 4MC/e Mnacrnopta Ha CpefcTsa
06YYeHMsi, MHCTPYKLMM MO UX UCMOb30BaHUIO N TEXHWKe 6e30MacHOCTY;
- 6U6MOTEYUHbI (OHA,
B 6u6AnoTeYHbIA (OHA BXOAAT Y4YEOHMKM, Yy4YeBHO-MEeTOAMYECKME KOMMIEKTbI
(YMK),06ecneunBatoLLme 0CBOeHME y4ebHOM ancumnamHbl «MaTteMaTrKa: anrebpa
W HayanamMaTeMaTUyeCKOro aHanMsa, reoMeTpus», PEeKOMEHAOBaHHble [nd
MCMOMb30BaHMS B MPOGeCCMOHa/IbHbIX  00pa30BaTe/lbHbIX — OpraHu3auusx,
peann3ytolmMx 06pa3oBaTe/ibHY0 MporpaMMy cpefHero obulero obpasoBaHusl B
npeaenax ocsoeHust OMNOTCIO Ha 6a3e 0OCHOBHOMO 06LLEro 06pazoBaHus.
BubnunoteyHblin ()OHA  LOMOSHEH 3HLUMUKIONEAMAMK, CMPaBOYHWKAMU, HAy4HOW,
Hay4HO-NOMY/ISAPHON 1 APYron NMTepaTypoil No MaTemaTtuke.

TexHMYeckne cpeacTBa 00yUeHms: {

- IHTEPaKTMBHAA A0CKa C NIMLIEH3NOHHbIM NPOrpaMMHbIM 06eCneyeHeM U
MY/NbTUMeNanpPoeKTop.

3.2. VHhopmaLMoHHOe obecreyeHre 00yUeHNs.
MepeyeHb yUebHbIX M3faHWIA, MHTEPHET-PECYPCOB,
[0MO/THUTENIbHOW NUTepaTypbl

OCHOBHble UCTOYHUKMN:

ANAa CTyLeHTOB:
- bawmakos M.N. MatemaTuka: asiirebpa 1 Hauyasia MaTeMaTMyeCcKoro aHanmsa,
reomMeTpus: y4ebHUK ANA CTYAeHTOB NPOodecCUOHaIbHbIX 06pa3oBaTe/lbHbIX



opraHu3aumii, ocBamBaroLLMX npodeccun u cneyuansHoctn Cro. - M.,2017

- bawmakos M.N. MatemaTuka: anrebpa 1 Hayana MaTeMaTU4eCKOro aHasimaa,
reometpusa: COOPHMK 3agay MpPoUIbHOA Hampas/ieHHOCTU: y4yeb.nocobue
ANs CTY[AEHTOB MNPOgIecCnOHaIbHbIX  006pa30oBaTe/lbHbIX — OpraHu3auuii,
ocBaumBaroLLMxX npoteccun 1 cneumanbHoctn CrO. - M.,2017

- bawmakos M.N. MaTtematnka: anrebpa M Hayana MaTeMaTU4YeCKOro
aHanM3a, reomeTtpus:  3afadyHuMK:  y4ye6.nocobue  4ns CTYAEHTOB
npoeccMoHa/IbHbIX ~ 06pa3oBaTe/lbHbIX  OpraHu3aumii,  0CBavBaHOLLMX
npodeccum 1 cnelmansHocTn CrO. - M., 2017 A

- bawmakos M.W. MaTematuka: anrebpa 1 Ha4yana MaTemMaTU4eCcKoro aHam3a,
reoMeTpus: DNEeKTPOHHbIA  y4yeb.- MeToA, KOMMJEKC A1 CTY[EeHTOB
NpoeccuoHaIbHbIX  06pa3oBaTe/lbHbIX — OpraHusauuii,  0CBamBalOLLMX
npogeccuun n cneyunansHoctn CrO. - M.,2017

- Tyces B.A., lpuropbes C.I'., MBonrmHa C.B. MartemaTuka: anrebpa v
Hayasla MaTemMaTuyecKoro aHaiMs3a, reoMeTpusi: YYeOHWK A9 CTYAEeHTOB
NPoeccuoHabHbIX  06pa3oBaTe/lbHbIX  OpraHu3auuii,  OCBauBatoLLMX
npodeccuun u cneymansHoctn CrO. - M.,2017

- KonsaruH FO.M., TkaueBa M.B, ®egeposa H.E. n gp. MatemaTtuka: anreépa v
Hayasia maTteMaTM4yeckoro aHanmsa. Anrebpa v Havyasa MaTemMaTU4ecKoro

e aHam3a (6a3oBblit U yrnybneHHbId ypoBHW). 10 knacc / nog ped. A.b.
XKXnxyeHko.— M., 2016.

- KonsaruH KO.M., TkaueBa M.B., ®egeposa H.E. 1 gp. MatemaTuka: anreépa
M Hayasia MaTeMaTU4eckoro aHanmsa. Anrebpa v Hayasa MaTemMaTtu4eckoro
aHanmsa (6a3oBblii M yraybneHHbId ypoBHW). 11 knacc / nog ped. A.b.
XXuxuyeHko. — M., 2016.

[nsa npenogasartenen:

- 06 obpasosaHuy B Poccuiickoin depfepauun: egep. 3akoH oT 29.12. 2012 Neo
273-®32 (B pen. PepepanbHbix 3akoHoB OT 07.05.2013 Ne 99-®3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3,
oT 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03:02.2014 Ne 15
@3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-d3, 071-04.06.2014 Ne
148-®3, ¢ n3M., BHeceHHbIMU PeaepasibHbIM 3aKoHOM 0T 04.06.2014 Ne 145-
@3, Bpen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

- [Mpuka3z MuHucTepcTBa 06pa3oBaHns N Hayku P ot 31 gekabps 2015 r. N
1578 "O BHeCEHMM W3MEHeHM B (efepasibHbIA  FOCYAAPCTBEHHbIN
o6pasoBaTe/ibHbIA CTaH4APT CPeAHero obLero 06pasoBaHns, YTBePXKAEHHbIA
npukasoM MuHMCTepCTBa 06pa3oBaHMsA U HayKun Poccuinickont defepaumm ot
17 masa 2012 r. N413”

- [MpumepHas OCHOBHas o6pa3oBaTe/ibHad nNporpamma cpegHero o6Llero
obpas3oBaHusd,  0f0OpPeHHas pelleHnemMm  (hefepasibHOro  y4yebHo-
MeTOAMYECKOro 06beanHeHNA Mo 06LieMy obpa3oBaHMiO (NPOTOKON OT 28
noHA 2016 1. Ne 2/16-3).
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- bawmakos M. /. Martematumka: KH. 414 npenojasatens: MeTod.noeobuve. —

M., 2013
- Bbawmakos M.W., LpiraHos LL.W. MeTognyeckoe nocobve a1 NoAroToBKY K

Era. — M., 2014.

NHTepHeT-pecypCbi:

www.fcior.edu.ru  (MH(OpMaLMOHHbIE,  TPEHWPOBOYHbIE U KOHTPO/IbHbIE
marepuasbl).

www.school-collection.edu.ru (EgnHas KonnekumMm UMQPOBbLIX 06pa3oBaTe/ibHbIX
PECYpPCOB).
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4. KOHTPOJ1b N1 OUEHKA PE3YJIbTATOB
OCBOEHNA ACUNTTTNHBI

Pe3ynbTatbl 00yyeHUs

(O0CBOEHHble YMeHUA, YCBOEHHbIe 3HaHNSA)
YMeHuA

YMeHVe CamMOCTOATE/IbHO OmnpeaenaTb
uenn [OeATeNbHOCTM UM COCTaBMATH
MNaHbl JeATeNIbHOCTU; CaMOCTOATe/IbHO
OCYLLECTBNIATb,  KOHTpoO/NMpoBatb W
KOPPEKTUPOBATH [eATe/IbHOCT;
MCMO/b30BaTh BCe BO3MOXHble
pecypcobl ans LOCTUXKEHWUSA
MOCTaB/MEHHbIX Lefen u peanmsaumm
MNaHOB  [eATeNbHOCTW;  BblOMpaTh
yCreLHble CcTpaTerMm B Pas/IMYHbIX
cUTyaumsx;

YMeHMe MPOAYKTMBHO 06LAaThCA U
B3aMMOJeCTBOBATb B npotiecce
COBMECTHOMW [eATeNbHOCTU, YUUTbIBATb
nosuuyun Apyrunx Y4aCTHUKOB
[eATeNIbHOCTH, 3PGEKTUBHO paspeLlartb
KOH(NKTbI;

YMEHMe BNafeTb HaBbIKaMu
No3HaBaTe/lbHOM, y4ebHo-
MCCnefoBaTeNlbCkom M MPOEKTHOM

NeATeNbHOCTU, HaBblKaMW pa3peLLeHns
nNpo6/siem; cnocobHOCTb U TOTOBHOCTb K
CaMOCTOSATEe/IbHOMY MOWCKY MeTO/0B

peLLeHNS MPaKTUYECKNX 3a/au,
MPUMEHEHNIO  Pa3INYHbLIX  METOMO0B
MO3HAHMS;

yMeHue K  CamMOCTOSTE/IbHOW
MHHOPMaLNOHHO-N03HaBaTeTbHOM
AeATeNIbHOCTW,  BKAKOYas  YMEHMe
OpPUEHTUPOBATLCS B Pa3NNYHbIX

MCTOYHMKAX UH(OPMALIMK, KPUTUYECKM
OLEHVMBaTb U WHTEPRpPeTMpPOBaThb

NH(opMauuto, Monyyaemyto 3
Pa3IMYHbIX NCTOYHMKOB,
yMeHve B/IAfETb- A3bIKOBbIMU

cpeacteamMn. ymeHme AcHo, JIOrnM4HO U

OCHOBHbIe nokasaTe/n OLeHKN

pe3yNbTaToB

YCTHbIA OMpoC;
BbINO/IHEHME NPAKTUYECKNX PaboT;

YCTHbIV 3a4eT M0 KaKAoMn
N3yYeHHOW TEME;

BbIMNO/IHEHNE UHAMBUAYaIbHbIX
3ajaHuni;

COCTaB/IEHME KOHCIMEKTOB;
BbIMO/IHEHNe peepaTos;
NoAroToBKa Npe3eHTauun;
TeCTUPOBaHNe.

YCTHbIA ONpPOC;
BbINO/IHEHME NPAKTUYECKUX PaboT;

YCTHbI 3a4€T MO0 KaXKaoM
N3YUYEHHOW TeME; *

BbIMO/THEHWE UHAMBUAYA/bHbIX
3afaHni;

COCTaB/IeHNe KOHCMEKTOB;
BbIMO/IHEHWE pediepaTos;
MOArOTOBKA NPe3eHTaLui;
TeCTMpPOBaHYe.
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TOYHO M3naraTb CBOKO TOYKY 3PeHus,
MCNONb30BaTb afeKBaTHble A3bIKOBbIE
CpefcTsa;

yMeHMe B/1aflEThb HaBbIKaMu
Mo3HaBaTe/IbHON  pedpiekcMm  Kak
OCO3HaHUA COBepLUaeMbIX [OENCTBUN U
MbIC/IUTENbHbIX MPOLLECCOB, NX
pe3ynbTatoB W OCHOBaHWMW, rpaHuL
CBOEr0 3HaHWA W He3HaHWs, HOBbIX
Mo3HaBaTe/NbHbIX 3afa4y U CpeacTs Ans
UX JOCTUXKEHMS,

3HaHuA

3HaHME 0 MaTeMaTMKe KaK 4acTu
MUPOBO  KyMbTypbl U MeCTe
MaTemMaTuKm B COBPEMEHHOI
UMBMAM3ALMM, CMocobax OnmcaHus
SBNEHW A  peanbHOrO0  MMpa  Ha
MaTeMaTUYeCKOM SA3bIKE;

3HaHve 0  MaTemMaTM4ecKmx
MOHATUAX Kak BaXKHEMLLINX
MaTeMaTUYECKUNX MOAEnNsix,

MO3BOJIAKOLLNX ONUCbIBaTb N N3y4YaTb

pasHble  MPOLECCbl U SIBNEHUS;
MOHUMaHWe BO3MOXHOCTM
aKCMOMaTWNYECKOro NOCTPOEHMS
MaTEMaTUYECKINX TEOPUIA;

3HaHVMe MeTO/[0B [0Ka3aTeNbCTB U
aNropuTMOB PELLUEHUS,, YMEHUE WX
MPUMEHSITb, MPOBOANTD
[I0Ka3aTe/bHble PacCyXAeHusi B XOAge
pPeLLeHUs 3aaay;

3HaHVECTaHJAPTHbIX puemoB
peLIeHms paLMOHanbHbIX n
MPPaLIMOHANbHBIX,  MOKa3aTeNbHbIX,
CTEMEHHbIX,  TPUFOHOMETPUUECKUX
YpPaBHEHWIA 1 HepaBeHCTB, KX
CUCTEM; WCMO/Mb30BaHWE [OTOBbIX
KOMMbIOTEPHBLIX NpOrpamMMm, B TOM
uncne Ans Noucka MyTy PeLLeHns
WANKOCTPALMMN PELLIEHUS YPaBHEHWIA 1
HEPaBEHCTB;

YCTHbIW OMNpPOC;
BbIMO/THEHNE NPaKTUYECKMX PaboT;

YCTHbI 3a4eT N0 KaXaoh  ®
N3YUYEeHHOW TeME;

BbIMO/IHEHWE UHAMBUAYANbHBIX
3afjaHuni;

COCTaB/IEHNE KOHCIMEKTOB;
BbIMOMIHEHNE peepaTos;
NOAroTOBKa Npe3eHTauuim;
TecTUpOBaHMe.

YCTHbIIA 0Mpoc;
BbIMO/IHEHWE NPaKTUYECKNX paboT;

YCTHbIV 3a4eT M0 KaKaoi
N3yYeHHOW TeME;

BbINO/IHEHUE UHANBUAYaANbHbIX
3afjaHui;

COCTaB/IEHNE KOHCMEKTOB;
BbIMOMIHEHNe peepaTos;
MOArOTOBKA MPe3eHTauui;
TecTMpoBaHue.
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3HaHue OCHOBHbIX MOHATWI
MaTeMaTMYyeCKoro aHaamsa un ux
CBOWCTB, BafjeHune yMeHvem
XapakTepunsosatb MoBeAeHVe (YHK-
UMIA, MCMOMb30BaHUE MONYYEHHbIX
3HaHWI ANA OonMuCaHWs W aHausa
peasibHbIX 3aBUCMMOCTEN;
3HaHWE  OCHOBHbIX  MOHATUA O
MNOCKMX WU MPOCTPAHCTBEHHbIX
reoOMeTpuyecknx  urypax, NX
OCHOBHbIX  CBOWCTBAXx; YMeHus
pacrno3HasaTb reoMeTpuyeckme
(Urypbl Ha yepTexkax, MOLEeNax n B
peasibHOM MUpe; npuMeHeHne
N3yYeHHbIX CBOICTB
reoMeTpuYecknx quryp u dqopmyn
AN peLleHns reoMeTpUYecKux 3agad
7 3afau C MPaKTUYeCKNM
COAEep>KaHVeM;

- 3HaHWe O Trpoueccax N ABNEHUAX,

MMERLLNX BEPOSTHOCTHBIM
XapakTep, CTaTUCTUYECKNX
3aKOHOMEPHOCTAX B peaslbHOM MWpE,
OCHOBHbIX MOHATMAX 371EMEHTapHON
TEeOpUM  BEPOSTHOCTEN;  YMEHWI
HaxoAWTb M OLEHMBATb BEPOSATHOCTM

HaCTYnNeHns COBbITWIA B
NPOCTENLLNX NPaKTUYECKMX
CUTYyauusix " OCHOBHbIE
XapaKTepPUCTUKN CNyYaiiHbIX
BE/INYMH;

3HaHME TOTOBbIX  KOMMbIOTEPHbIX
Mporpamm Ans peLLleHns 3aaad.

YCTHbI OMNpOC;

BbIMNO/IHEHME MPaKTUYeCKMX paboT;

YCTHbI 3a4€T MO0 KaXKao0i
N3YUYEHHOW Teme;'

BbIMO/THEHNE UHAMBUAYANbHbIX
3afjaHunM;

COCTaB/eHNE KOHCMEKTOB;
BbIMOMIHEHNe peepaTos;
MOArOTOBKA NPE3eHTaLNIA;
TeCTMPOBaHNE.

YCTHbIA ONpOC;

BbIMNO/HEHME NPAKTUYECKUX paboT;

YCTHbIA 3a4ET MO KaX0M
N3YUYEHHOW TeME;

BbIMO/IHEHVE NHAMBUAYAbHbIX
3afaHuiA;

COCTaB/IEHNE KOHCMEKTOB;
BbIMOMIHEHNe pedepaTos;
NOAroTOBKa Npe3eHTauuii;
TecTUpoBaHue. ~
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