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YuebHbIN rof,

1. NMOYPOYHbINA TEMATUYECKUI NNTAH (yrny6neHHbiin)

IucumnanHa Matematunka

CneunaneHocTb / npodeccus 35.01.19 MacTep cafoBO-NapKOBOro v NaHAWaMhTHOrO CTPOUTENbCTBA

[lpenopgasarens

HanmeHoBaHue pa3nenos
nTem

Konuyvecr
BO YacoB

Tun 3aHaTUIA

MexnpegmetHble
cBA3N*

JlononHutenbH
as nutepatypa

OcHaueHue

Tunbl  OLEHOYHBIX
MeponpuaTUi

Mpumeyarue

Pa3pen 1. MosTopeHue
Kypca MaTeMaTUKK
OCHOBHOM LWIKOAbI

12

Tema 1.1

Lenb 7 3agaun
MaTeMaTUKK npu
OCBOEHUM CNeunanbHOCTH

KOMOUHUPOBAHH
oe

YCTHbIe OTBETHI,
peleHune 3aaay

Tema 1.2 Yucna "
BbluMCneHna. BoipaxeHus
1 npeobpa3oBaHus

KOMOUHMPOBAHH
oe

YCTHble OTBETHI,
peweHue 3aaay

llpogpeccnoransHo-
OpHEHTHPOBAHHOE
cogepxanmne (cogepwarHne
MIPHKAG[HOIO MOAYNIA)
Tema 1.3 Pacuer
KONMyecTBa CaXeHueB Ha
pasHble BUAbI KyMO

npakTnyeckoe

0M.01 OcHosbl
3KOHOMUKMU

boratbipesa,
M.B.  OcHoBbl
3KOHOMUKMU:
y4ebHuK n
NPaKTUKyM Ans
cno
Bacunbesa,
B.A.
JNlaHpwadTHbI
AW3aiH Manoro
capja: yuyebHoe
nocobue s

Juctol A3,
KapaHpauww,
tdnomactepsl,
NNHENKa,
LMPKYIb

TBopyueckuin otyer




crno

Tema 1.4 lNpoueHTHbIE 2 npakTuyeckoe YCTHble oTBETHI,
BblYMCNIEHNA pelleHue 3aaay
Tema 1.5 YpaBHeHua wu 2 npakTuyeckoe YCTHble oTBETHI,
HepaBeHCTBa. Cucremsl peleHue 3aaay
yPaBHEHU

Tema 1.6 PeweHue 3agau. 2 KOHTpO/IbHaA ®0C MncbmeHHas KoHTponbHas
BxoAHOW KOHTPOb paboTa paboTa pabota - 1 yac
Paspen2  [lpambie 16

NAOCKOCTH B

NPOCTpaHCTBe

Tema 2.1 2 KOMOWUHWUPOBaHH YCTHbIe OTBETHI,
OcHoBHble NOHATMA oe peleHune 3aaay
CTepeoMeTpum.

Pacnonoxenune npsambix u

NAOCKOCTEW

Tema 2.2 4 KOMOWUHWUPOBaHH YCTHbIe OTBETHI,
MapannenbHoCTb NpAMbIX, oe peleHune 3aaay
NPAMOM U MAOCKOCTH,

NJ0CKOCTew

Tema 2.3 4 KOMOWUHWUPOBaHH YCTHble OTBETHI,
MepneHANKYNAPHOCTD oe peleHue 3aaay
NpAMbIX, npsaMon 7

NJ0CKOCTH, NIOCKOCTEN

Tema 2.4 2 KOMOWHUPOBAHH YCTHble oTBETHI,
Teopema ) Tpex oe peleHue 3aaay
nepneHanKynapax

llpogpeccnoransHo- 2 npakTuyeckoe MAK.03.01. XaipyTamnHoB, MakeTbl YcTHble oTBETHI,
OPHUEHTUPOBAHHOE OcHoBbl 3eneHoro | 3.H.  Teopus napKoB., peleHue 3aaay
cogepxanne (cogepxarne CTpouTeNnbCTBa | NAHAWA(THOMN CKBEpOB,

MIPHKIG[HOIO MOAYIA) ApPXUTEKTYpbl M | 3e/eHbIX 30H

Tema 2.5 [lapannencHble, MeTOA0N0r S

nepneHANKYNAPHbIE, NPOEKTUPOBAHM

CKpelmBaloLWmecs npamble f: yyebHoe

nocobue s




crno

Tema 2.6 PeweHune 3agau. 2 KOHTPONbHas ®0C MMncbmeHHas KoHTponbHas
MpsAMble M NNOCKOCTU B pabota pabota paborta - 1 yac
NpOCTPaHCTBE

Pasgen 3. KoopauHatbl u 12

BEKTOPbI

Tema 3.1 4 KOMOWUHWUPOBaHH YCcTHbIe OTBETHI,

[lekapToBbl KOOpAMHATHI B oe peleHune 3aaay

NpOCTpaHCTBe.

PaccTosaHne mexgy LBYMA

TOYKaMM. KoopauHartsl

cepeAuHbl OTpe3ka

Tema 3.2 Bektopbl B 4 KOMOWHUPOBAHH YCTHble oTBETHI,

npocTpaHcTBe. oe peleHune 3aaay

Yron mexpay BeKTOpamu.

CkanspHoe npousBegeHue

BEKTOPOB

llpogpeccnoransHo- 2 npakTuyeckoe MAK.03.01. XaipyTauHoB, Jluctol A3, TBopueckuin otyer
OPHEHTUPOBAHHOE OcHoBbl 3eneHoro | 3.H.  Teopus | KapaHgaww,

cogepxanne (cogepxarne CTpouTeNnbCTBa | NaHAWA(THOMN tdnomactepsl,

MIPHKNE[HOIO MOAY/IA) apPXUTEKTYpbl 1 NUHENKa,

Tema 3.3  [lpakTtuko- MeTO[0/I0runA LMPKYAb

OpUEHTUPOBAHHbIE 3a4aun NPOEKTUPOBaHM

Ha KOOPLMHATHOIA A yyebHoe

nnockoctn:  Knymb6ol Ha nocobue  ans

KOOPAMHATHOW NNOCKOCTH Cno

Tema 3.4 PeweHue 3apau. 2 KOHTpO/bHas ®0C MucbmeHHas KoHTponbHas
KoopauHatbl 1 BEKTOPSI paboTa paboTa paboTa - 1 yac
Pasgen 4. OcHoBbl 26

TPUFOHOMETPUH.

TpuroHomeTpuyeckue

byHKLMN

Tema 4.1 2 KOM6I/1Hl/lp08aHH YCTHble OTBETHI,
TpuroHomeTpuyeckume oe peleHune 3aaay

(YHKLMM  NPOU3BOILHOIO




yrna, yucna. PagnaHuas u
rpajycHas mepa yrna

Tema 4.2 OcHoBHble KOMOWUHWUPOBaHH YCcTHbIe OTBETHI,
TPUroHoMeTpuyeckue oe peleHune 3aaay
TOXAecCTBa.

®opmynbl npuBefeHNs

Tema 4.3 CuHyc, KOCHHYC, KOMOWHUPOBAHH YCTHble oTBETHI,
TaHTEHC CYMMbl " oe pelleHune 3aaay
pa3HOCTU ABYX YrNoOB

Cunyc " KOCUHYC

ABOMHOro yrna. ®opmynbl

NONOBUHHOTO yrna

Tema 4.4 OyHKuMK, uX KOMOWUHWUPOBaHH YcTHble OTBETHI,
CBOMCTBA. Cnoco6bl oe peleHune 3aaay
3af,aHuna QyHKUMN

Tema 4.5 KOMOWHUPOBAHH YCTHble oTBETHI,
TpuroHomeTpuyeckume oe peleHune 3aaay
(hYyHKLMK, MUX CBOWCTBA W

rpamkm

Tema 4.6 lNpeobpasoBaHue MpakTnyeckas YcTHble oTBeTHI,
rpagukos pa6oTa peleHue 3aaay
TPUrOHOMETPUYECKUX

byHKLKN

llpogpeccnoransHo- npaKkTuyeckoe 0M.01 OcHosei boratbipeBa, YcTHble OTBETHI,
OPHUEHTHPOBAHHOE 3KOHOMUKM M.B. OcHoBbl peleHue 3aaay
cogepxanmne (cogepwarHne 3KOHOMUKM:

MIPHKNE[HOIO MOAY/IA) y4eOHUK 1

Tema 4.7 OnucaHue NPaKTUKYM Ans

NPOU3BOLCTBEHHbIX crno

npoLeccoB C NOMOLbIO

rpacmKoB yHKLMN

Tema 4.8  0O6paTHble KOMOWHUPOBAHH YCTHbIE OTBETHI,
TPUrOHOMETpUYECKMe oe peleHune 3aaay
hyHKLKM

Tema 4.9 KOMOWHUPOBAHH YCTHble 0TBETHI,




TpuroHomeTpuyeckume oe peleHue 3aaay
ypaBHEHMUA N HEPABEHCTBA
Tema 4.10 Cuctembl 2 KOMOWUHWUPOBaHH YCcTHbIe OTBETHI,
TPUrOHOMETPUYECKUX oe peleHune 3aaay
yPpaBHeHU
Tema 4.11 Pewexne 3agau. 2 KOHTpO/IbHaA ®0C MncbmeHHas KoHTponbHas
OcHOBbI  TPUFOHOMETPUM. paboTa paboTa paboTa - 1 yac
TpuroHomeTpuyeckue
hyHKLMM
Pasgen 5. [lpoussopHas 26
(YHKLMK, ee NpUMEHEHHe
Tema 5.1 MoHATHe 2 KOMOWHMPOBAHH YCTHble oTBETHI,
npon3soaHon. @opmynbl 1 oe peleHune 3aaay
npasuna
AnddepeHLpoBaHmua
Tema 5.2 [lpousBogHble 4 KOMOWHMPOBAHH YCTHble oTBETHI,
CYMMbl, Pa3HOCTH oe peleHue 3aaay
NpPOU3BEAEHNSA, YACTHOTO
Tema 5.3 [lpousBogHble 2 KOMOWHUPOBAHH YCTHble oTBETHI,
TPUrOHOMETPUYECKUX oe peleHue 3aaay
dyHKunn.  lpoussopHasn
CNOXHOW (YHKLMM
Tema 5.4 [loHatme o 2 KOMOWHUPOBAHH YCTHble oTBETHI,
HENpepbIBHOCTU (YHKLUK. oe peleHue 3aaay
MeTop nHTEpBanos
Tema 5.5 leomeTpuyecku 4 KOMOWHUPOBAHH 0[] dusuka YCTHble oTBETHI,
M U3MYECKUIA  CMbICH oe peleHue 3aaay
NpON3BOAHOM
Tema 5.6 ®usnyeckui 2 npakTuyeckoe 0L} dusuka YCTHble oTBeTHI,
CMbICT  NPOM3BOAHON B 0N JkoHomuka | boratbipesa, peweHue 3aaay
npodeccroHanbHbIx M.B.  OcHoBbl
3apavax 3KOHOMUKMU:

y4ebHuK n

NpaKkTUKyM ans
cno




Tema 5.7 MOHOTOHHOCTb 2 KOMOWUHWUPOBaHH YCcTHbIe OTBETHI,
byHKLUMK, Toyku oe peweHue 3aaay
IKCTpeMyMa
Tema 5.8 MWccnepgoBaHue 2 KOMOWHUPOBAHH YCTHble oTBETHI,
GYHKLUMA 1 NOCTpoeHue oe peleHune 3aaay
rpagukos
Tema 5.9 Haubonblwee u 2 KOMOWHUPOBAHH YCTHble oTBETHI,
HauMeHblLee 3HauYeHus oe pelleHune 3aaay
hyHKLMM
Tema 5.10 HaxoxpgeHue 2 npakTuyeckoe MAK.03.01. XanpyTauHos, Jluctel A3, TBopyeckuin otyer
ONTUMANbHOrO pe3ynbrata OcHosbl 3eneHoro | 3.H. Teopus | KapaHpaww,
C MOMOLLbI NMPOU3BOAHOIA CTPOUTENbCTBA | NAHAWADTHOI tnomacrepsl,
npu odopmneHum aApPXUTEKTYpbl 1 NUHENKa,
CKBEpOB, NAapKOB METOL00r A LMPKYNb

NPOEKTUPOBAHM

f: yyebHoe

nocobue  pns

Crno
Tema 5.11 PeweHue 3agav. 2 KOHTpONbHasA ®0C MucbmeHHasn KoHTponbHas
MpoussogHas GyHKLUK, ee paboTa paboTa paboTa - 1 yac
npUMeHeHue
Paspen 6. MHororpaHHUKK 36
W Tena BpaleHus
Tema 6.1 BepwuHbl, pebpa, 2 KOMOWUHWUPOBaHH Mogenu YcTHble oTBeTHI,
rpaHM MHOTOrpaHHMKa oe NpoCTpaHcTBe peleHue 3aaay

HHbIX Uryp

Tema 6.2 [lpusma, ee 2 KOMOWUHWUPOBaHH Mogenu YcTHble oTBeTHI,
cocTaBfiflolme, ceyeHue. oe NpoCTpaHcTBe peleHue 3aaay
Mpamas 1 npasunbHas HHbIX pUryp
npu3mbl
Tema 6.3 2 KOMOWUHWUPOBaHH Mopenu YCTHble OTBETHI,
MNapannenenunep, KyO. oe NpoCTpaHCTBe peleHue 3aaay
CeyeHue Ky0a, HHBIX Uryp
napannenenunepa
Tema 6.4 [lupamupa, ee 2 KOMOWHUPOBAHH Mopenu YCTHble 0TBETHI,




cocTaBfiflolme, ceyeHue. oe npocTpaHcTBe peleHue 3aaay
MpaBunbHaa  nupamuaa. HHbIX (uryp
YceueHHas nupamuaa
Tema 6.5 bokoBas wu KOMOWHUPOBAHH Mogenu YCTHble oTBETHI,
nonHas NOBEPXHOCTb oe NpOCTpaHCTBe peleHue 3aaay
NpU3Mbl, NTUPaMUAbI HHbIX pUryp
Tema 6.6 CummeTpus B KOMOWHUPOBAHH Mogenu YCTHble oTBETHI,
kybe, napannenenunege, oe npocTpaHcTBe peleHue 3aaay
npu3me, nupamuge HHbIX Uryp
llpogpeccnoransro- npakTuyeckoe MAK.03.01. XalpyTauHOB, Mopenu 3awuTa
OpHEHTHPOBAHHOE OcHosbl 3eneHoro | 3.H. Teopusi | npocTpaHcTBe npe3eHTauum
cogepxanne (cogepxarne CTpouTeNnbCTBa | NaHAWagTHOMN HHbIX uryp
NIPHKIG[HOIO MOAYNA) apXUTEKTypbl K
Tema 6.7 Mpumepsl MEeTOA0/10r s
CMMMeTpUii B npodeccuu NPOEKTUPOBAHM

f: yyebHoe

nocobue  pns

Crno
Tema 6.8 [lpaBuncHble npakTuyeckoe Mogenu YcTHble OTBETH,
MHOTOrpPaHHUKY, nx NpoCTpaHcTBe peleHue 3aaay
CBOWCTBA HHbIX (Uryp
Tema 6.9 Uununpp, ero KOMOWUHWUPOBaHH Mogenu YcTHble oTBeTHI,
coctasnsowme. CeyeHue oe NpoCTpaHcTBe peleHue 3aaay
UMAnMHLpa HHbIX UTYyp
llpogpeccnoransHo- KOMOWUHWUPOBaHH Mogenu YcTHble oTBETHI,
OPHEHTHPOBAHHOE oe NpoCTpaHcTBe peleHue 3aaay
cogepxanmne (cogepwarHne HHbIX Uryp
MIPHKAG[HOIO MOAYNIA)
Tema 6.10 KoHyc, ero
coctasnsowme. CeyeHue
KOHyca
Tema 6.11 YceyeHHbIN KOMOWHUPOBAHH Mopenu YCTHble 0TBETHI,
KOHYC. CeueHne oe NPOCTPaHCTBE peleHue 3aaay
yCeYEHHOro KOHyca HHbIX pUryp
Tema 6.12 Wap u chepa, KOMOWHUPOBAHH Mopenu YCTHble 0TBETHI,

10




UXx ceyeHus oe NpOCTpaHCTBe peleHue 3aaay
HHbIX (Uryp
Tema 6.13 T[loHaTMe 06 2 KOMOWUHWUPOBaHH Mopenu YCcTHbIe OTBETHI,
obbeme Tena. OTHoweHwue oe NpOCTpaHCTBe peleHune 3aaay
06bEMOB MOA0OHbIX TEN HHbIX pUryp
Tema 6.14 00vembl 4 KOMOWUHWUPOBaHH Mopenu YCcTHbIe OTBETHI,
NIOWaAN  NOBEPXHOCTEW oe NpOCTpaHCTBe peleHune 3aaay
Ten HHbIX QUryp
Tema 6.15 2 npakTuyeckoe MJK.03.01. XanpyTanHos, Jlnctol A3, TBopueckuin otyer
Komno3unuunoHHble OcHosbl 3eneHoro | 3.H.  Teopus | KapaHgawwu,
peweHua no opopMIeHHIO cTpouTenbCTBa | NaHawadTHOM thnomactepsl,
LBETHUKOB apXUTEKTYpbl U NVHelKa,
MEeTOR0/I0rnA LMPKYIb
NPOEKTUPOBAHM
A yyebHoe
nocobue  ans
Cro
Tema 6.16 ®opmupoBaHue 2 npakTuyeckoe MIK.01.01. lpuu,H.B. Mopenu TBopueckuin otyer
KPOHbl APEeBECHOr0 TexHonorus OcHoBbl NpOCTpPaHCTBe
pacTeHus pasnyHoM BblpaliMBaHUA | NaHAWadTHOro HHbIX pUryp
thopmbl LBETOYHO- Au3anHa:
AEKOpaTMBHLIX | yyebHoe
KYNbTyp nocobue  ans
Cro
Tema 6.17 Pewexune 3agau. 2 KOHTpO/bHasA ®0C MucbmeHHas KoHTponbHas
MHOrorpaHHukn u Tena pabota pabota paborta - 1 yac
BpalleHus
Pasgen 7. NepBoobpasHas 14
(YHKLMK, ee npUMEeHeHHe
Tema 7.1 lepBoobGpasHas 4 KOMOWHUPOBAHH YCTHbIE OTBETHI,
byHKLMK. Mpasuna oe peleHue 3aaay
HaxO0XAeHus
nepBoo6pasHbIX
Tema 7.2 Mnowapb 2 KOMOWUHWUPOBaHH YcTHbIe OTBETHI,
KpPVUBOJUHENHON oe peleHune 3agayd

11




Tpaneuumu. ®opmyna
HbtoToHa — JleitbHuua
Tema 7.3 2 KOMOWUHWUPOBaHH YCcTHbIe OTBETHI,
HeonpepeneHHblii " oe peleHune 3aaay
onpeAeneHHbli MHTerpasnbl
Tema 7.4 [TloHatue 06 2 KOMOWUHWUPOBaHH YCTHble OTBETHI,
onpefeneHHOM WHTerpane oe peleHue 3aaay
Kak niowanm
KPWUBONIMHEHO Tpaneyum
lIpogpeccnoransHo- 2 npakTnyeckoe MIK.03.01. XanpyTauHOB, YcTHbIE oTBETHI,
OpHEHTHPOBAHHOE OcHoBbl 3eneHoro 3.H. Teopusa peweHue 3aaay
cogepxanne (cogepxarne CTpoMTENbCTBA naHaWwadTHOI
TIPHKNE[HOIO MOAYJIA) aApXUTEKTYPbI 1
Tema 7.5 Bbluncnenue MeTOL0JI0r U
nnowazgen knym6 pasHou NPOEKTUPOBaHY
dopmbl C NOMOLLbI0 f: yyebHoe
WHTerpana nocobue pns

Cno
Tema 7.6 PeweHune 3apau. 2 KOHTPO/bHAsA ®0C MucbmeHHasn KoHTponbHas
NMepBoobpa3sHas dyHKLUK, paboTa paboTa paboTa - 1 yac
ee NpuMeHeHue
Pazpen 8. CreneHn w 12
KOPHU. CreneHHas
byHKUMA
Tema 8.1  C(CreneHHas 2 KOMOWHUPOBAHH YCTHble oTBETHI,
dyHKLKA, ee CBOINCTBA oe peleHune 3aaay
Tema 8.2 lNpeobpasoBaHue 2 KOMOWUHWUPOBaHH YCTHble OTBETHI,
BbIPaXKeHUN C KOPHAMU n- oe peleHune 3aaay
Oii CTENeHM
Tema 8.3 Csonctea 2 KOMOWHUPOBAHH YCTHble 0TBETHI,
CTeNeHn C pauMoHaNbHbIM oe peleHue 3aaay
" JeNCTBUTENbHbIM
nokasarensamu
Tema 8.4 PeweHune 4 KOMOWUHWUPOBaHH YCTHble OTBETHI,
MPPaALMOHANbHBIX oe pelleHue 3agay

12




YPaBHEHW U HEPABEHCTB

Tema 8.5 C(reneHn wu 2 KOHTPONbHas ®0C MMncbmeHHas KoHTponbHas
KOpHMU. CreneHHas paboTa paboTa pabota - 1 yac
byHKLMSA

Paspen 9. MNokasartenbHas 12 KOMOWUHWUPOBaHH

byHKUUA oe

Tema 9.1 [lokasatenbHas 2 KOMOWUHWUPOBaHH YcTHble OTBETHI,

dyHKLMA, ee CBONCTBA oe pelleHue 3aaay

Tema 9.2 PeweHune 6 npakTuyeckoe YCTHble oTBETHI,

noKa3aTesbHblX peleHue 3aaay

yPaBHEHUI 1 HEPABEHCTB

Tema 9.3 Cuctembl 2 KOMOWUHWUPOBaHH YCTHbIe OTBETHI,

NOKa3aTenbHbIX oe peleHune 3aaay

yPpaBHeHU

Tema 9.4 PeweHune 3apau. 2 KOHTPO/bHAsA ®0C MucbmeHHasn KoHTponbHas
Moka3saTenbHas GyHKLUMA paboTa paboTta paboTa - 1 yac
Paspen 10. Jlorapugmbl. 18

Jlorapudpmuyeckas

byHKUMA

Tema 10.1 Jlorapugm 2 KOMOWUHWUPOBaHH YcTHble oTBeTHI,

yucna. [JecatnyHeln  u oe peleHue 3aaay

HATypaNbHbIA NOrapudmsl,

4uncno e

Tema 10.2 CBoiicTBa 2 KOMOWUHWUPOBaHH YCTHble OTBETHI,

norapudmos.  Onepauyus oe peweHue 3aaay
norapu@mupoBaHms

Tema 10.3 2 KOMOWUHWUPOBaHH YCTHble OTBETHI,
Jlorapudmnyeckas oe peweHue 3aaay

(hyHKLMA, ee CBONCTBA

Tema 10.4 Pewenue 6 KOMOWHUPOBAHH YCTHble 0TBETHI,
norapumMuyecKux oe peleHue 3aaay

yPaBHEHWi 1 HEPABEHCTB

Tema 10.5 Cucrembl 2 KOMOWHUPOBAHH YCTHble 0TBETHI,
norapumMuyecKux oe pelleHue 3aaay

ypaBHEHWU

13




llpogpeccnoransro-
OPHEHTHPOBAHHOE
cogepxanne (cogepxarne
MIPHKNGRHOIO MOAYNA)
Tema  10.6  BapuaHThl
odopmneHuns 3e1eHoN
30Hbl B tdhopme
norapudmMuyeckom
cnupanu

npakTnyeckoe

YCcTHbIe OTBETHI,
peleHune 3aaay

Tema 10.7 PeweHue 3agau.
Jlorapudmsl.
Jlorapudmunyeckas

byHKLMSA

KOHTpOJIbHas
paboTa

®0C

[MncbmeHHas
paboTta

KoHTponbHas
paboTa - 1 yac

Pazpen 11. 3nemeHThl
KOMOMHATOPUKK,
CTaTUCTUKU W

BEpPOATHOCTEN

Teopum

18

Tema 11.1  OcHOBHble
NOHATUS KOMOMHATOPUKM

KOMOWHUPOBAHH
oe

YcTHble oTBeTHI,
peleHue 3aaay

Tema  11.2  CobbiTue,
BEPOATHOCTb cobbITHS.
CnoxeHne u yMHOXeHue
BEpPOATHOCTEN

KOMOWUHWUPOBaHH
oe

YCTHble OTBeTHI,
pelleHue 3aaay

llpogpeccnoransHo-
OpHEHTHPOBAHHOE
cogepxanne (cogepxarne
MIPHKAG[HOIO MOAYNIA)
Tema 11.3 BeposTHOCTb B
npodeccroHanbHbIx
3apavax (BCxoxecTb
CEMSH LBETOB, BbiNaAeHUs
0CafikoB)

npakTnyeckoe

OM.05. OcHoBbI
arpoHoOMUM

Mpoxopos,
H0.B. Jlekuuwu
no Teopuu
BEpPOATHOCTEN
"
MaTeMaTUYeCcKo
M CcTatucTuke:
yuyebHMK n
NPaKTUKyM Ans
Cno

YCTHble OTBETHI,
peweHue 3aaay

Tema 11.4 [uckpeTHas
chyyaiHas BENUYUHA,

KOMOWUHWUPOBaHH
oe

YCTHble OTBeTHI,
peleHune 3agau

14




3aKOH ee pacnpepeneHus.

Tema 11.5 3apauu 4 KOMOWHMPOBAHH YCTHble oTBETHI,
MaTeMaTUyecKoii oe peleHue 3aaay
CTaTUCTUKM
llpogpeccnoransro- 2 npaKkTuyeckoe 00.05. OcHoBbl | lMpoxopos, 3awuTa
OPHEHTUPOBAHHOE arpoHoMuu H0.B. Jlekuuwu npe3eHTauum
cogepxanne (cogepxarne no Teopuu
MIPHKNG[HOIO MOAYNIA) BEpPOATHOCTE
Tema 11.6 OcHOBHble BUAbI 7
yaobpeHuit, nx MaTEMATUYECKO
npuMeHeHue W CcTaTUCTMKe:
(cocTaBnexue Tabnuy, yyebHuK n
Auarpamm) NPaKTUKyM Ans

Cno
Tema 11.7 PeweHue 3agau. 2 KOHTPONbHas ®0C MncbmeHHas KoHTponbHas
InemeHTbI paboTa paboTa pabota - 1 yac
KOMOUHATOPUKY,
CTaTUCTUKM M Teopuu
BEpOATHOCTEN
Pasgen 12. YpaBHeHusa W 14
HepaBeHCTBa
Tema 12.1 2 KOMOWHUPOBAHH YCTHble 0TBETHI,
PaBHOCKMNBHOCTD oe peleHue 3aaay
YPaBHEHWI U HepaBeHCTB.
061wme MeTofbl peleHus
Tema 12.2 T[pacdmyeckunn 2 KOMOWUHWUPOBaHH YcTHble oTBeTHI,
meTopq peleHus oe peleHue 3aaay
YPaBHEHWIi, HEPABEHCTB
Tema 12.3 YpaBHeHus wu 2 KOMOWHUPOBAHH YCTHble 0TBETHI,
HEepaBEHCTBA C MOAY/IEM oe peleHune 3aaay
Tema 12.4 YpaBHeHus 2 KOMOWUHWUPOBaHH YCTHble oTBeTHI,
HepaBeHCTBa C oe peleHue 3aaay
napameTpamu
Tema 12.5 CocTaBneHue u 4 npakTuyeckoe 0M.05. OcHoBbl | TanaHos, WU. . YCTHble 0TBETHI,
peleHune 3afay arpoHOMUM PactenneBoact peleHune 3aaay
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npoceccmoHanbHbIX 3afay
C NOMOLLbIO YpaBHEHW

BO. [paKTuKym:
yyebHoe
nocobue  pns
Cno

Tema 12.6 PeweHue 3agauv. 2 NPaKTUKYM ®0C MucbmeHHasn KoHTponbHas
YpaBHEHWS 1 HEPABEHCTBA paboTa paborta - 1 yac
®opma  NpOMEXYTOYHOI 3K3aMeH ®0C MucbmMeHHas

aTTecTaumm paboTa

Wroro 216
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2. ONOPHbIE KOHCMEKTbI N TEXHOJTOTMYECKUE KAPTDI

B onopHbIX KOHCNEKTax M TEXHONOTMYECKMX KapTax WCNOMb3ylTCA chepyolme
00603HaYeHNUA NNaHMpyeMbIX pe3ynbTaToB ocBoeHus aucuunnuubl (MK cooTBeTcTBYIOT —
®roC CMNo 35.01.19 MacTep cafoBO-NapKoOBOro WU NaHAWagTHOro CTPOUTENLCTBA):

AncumnauHapHbie (NpeaMeTHbIE) pe3ynbTaThl Ha 6a30BOM YPOBHE OTPAXAIOT:
[1IP61. BnapgeHue MeToAamMu [0KA3aTeNbCTB, aNropuTMamMu peleHus 3afjay; yMeHue
dbopmynuMpoBaTb oOnpefeneHns, aKCMOMbl U TEOpPEMbl, MPUMEHATb WX, NPOBOAUTD
AOKa3aTenbHble PacCyXAeHUA B X04e pelleHns 3agay;

[IP62. YmeHue onepupoBaTb MNOHATUAMU: CTENEHb UMUCNA, Norapudm yucna; ymeHue
BbINONHATL BbIYMCIEHME 3HAYEHMA W Npeobpa3oBaHMA BbIPAXKEHUIA CO CTENEeHAMU W
norapudmamu, npeobpasoBaHus APOOHO-PaLMOHANbHBIX BbIPAXEHUN;

[P63. YmeHue onepupoBaTb  MOHATUAMM:  pPAUMOHANbHbIE,  MPPALMOHANbHbIE,
NOKa3aTesbHble, CTEMEeHHble, NorapudMmuyeckne, TPUrOHOMETPUYECKME YpaBHEHUA W
HEpPaBEHCTBA, X CUCTEMbI;

[P64. YMeHne onepmpoBaTb NOHATUAMU: DYHKLMS, HenpepbiBHAsA (YHKLWSA, NPOU3BOLHaSA,
neppoobpasHas, ONpeAeNeHHbll  WHTerpan; yMeHMe  HaxoAuTb  NPOWU3BOAHbIE
3N1eMEeHTapHbIX PYHKLMIA, NCNONb3Ys CPaBOYHbIE MaTepuanbl; UCCef0BaTb B MPOCTENLIMNX
cnyyasx (YHKUMM Ha MOHOTOHHOCTb, HAaXOAWTb HaMOONbWMWE M HaUMeHblUMe 3HAYEHUS
(YHKLMIA; CTPOUTb rpadMKM MHOFOYNEHOB C UCMONb30BAHMEM annapata MaTeMaTMYecKoro
aHanu3a; NpUMeHATb NPOMU3BOAHYIO NPU PeleHnn 3aAay Ha ABUXKEHUE; pellaTb NPaKTUKO-
OpPUEHTUPOBAHHbIE 3aA4ayu Ha HauboNbliMe M HAUMEHblIMe 3HAYeHUs, HA HaAxoXAaeHue
NyTh, CKOPOCTU U YCKOPEHUSA;

[P65. YMeHue onepupoBaTb MOHATUAMU: paLMOHaNbHAA (GYHKUMSA, MNOKa3aTelbHas
dyHKLUMA, cTeneHHaa (QyHKUKMA, norapudmuyeckas @yHKUMA, TPUTOHOMETpUYECKue
byHKUMKM, obOpaTHble QYHKUMKM; YMeHWe CTPOUTb rpaduKM U3yYeHHbIX DYHKLMIA,
MCnonb30BaTb rpadMKn Npu U3y4YeHUM NPOLECCOB M 3aBUCUMOCTEN, NPU peLIeHn 3aaaY
M3 ApYyrux yyebHbIX NpefMeTOB UM 3afay M3 peanbHO XM3HM; BblpaxaTb opmynamu
3aBUCUMOCTN MEXAY BENMYMHAMMU;

[IP66. YMeHMe pelwaTtb TEKCTOBbIE 3aa4M Pa3HblX TUMOB (B TOM YMCae HA NPOLEHTHI, 40U
W 4acTu, Ha ABUXeHWe, paboTy, CTOMMOCTb TOBApOB W YC/Yr, Hanoru, 3agayv 13 obnactu
yNpaBneHUs NIUYHLIMU U CEMeHbIMU (DMHAHCAMM); COCTAaBAATb BbIPAXKEHUSA, YPABHEHUS,
HEepaBEeHCTBA M MX CUCTEMbl NO YCNOBUIO 3afayu, UCCNEA0BaTb NOJYYEHHOE pelleHune U
OLeHMBaTb NPaBAONOAOOHOCTb Pe3yNbTATOB;

[P67. YmeHue onepupoBaTb MOHATUAMMU: cpeaHee apudMeTUYECKoe, MefMaHa,
Haubonbliee M HauUMeHbluee 3HAYeHWs, pa3Mmax, AUCMEPCUs, CTaHAAPTHOE OTKIOHEeHMe
yucnoBoro  Habopa;  ymeHue  W3BNEKaTb,  MHTEPNpeTUpoBaTb  MHdOpMauuio,
NpeAcTaBNeHHyl0 B Tabiuuax, Ha p[uarpammax, rpacdukax, oTpaxatollylo CBOWCTBA
peanbHblX MpPOLECCOB U fBNEHMIA; NPeAcTaBAsTb MHGOPMAUUID C MOMOLLbI Tabnuy u
AVArpaMM; UCCNeAoBaTb CTaTUCTUYECKWE [aHHble, B TOM 4YWUCie C MPUMEHEHUEM
rpacMyeckMx METOLI0B U INEKTPOHHbIX CPELCTB;
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[1P68. YMeHue onepupoBaTb MOHATUAMM: CAyYalHbIA ONbLIT M CAy4yalHoe COObITHE,
BEPOATHOCTb C/y4aMHOrO COOLITUSA; YMEHWE BbIYUCIATL BEPOATHOCTb C MCMOb30BAHUEM
rpacMyeckMx MeTOAOB; MPUMEHATb (OPMYNbl CIOXKEHUA U YMHOXEHWUS BEPOATHOCTEV,
KOMOMHATOPHbIe (akTbl M (opMynbl NpU PpelweHun 3af[ay; OLeHMBaTb BEPOATHOCTH
peanbHblX COObITUIA; 3HAKOMCTBO CO CJy4YaWHbIMWU BEAMYMHAMMU; YMEHWE MPUBOAUTH
npuMMepbl NPOABNEHNS 3aKOHA OOMbLINX YNCEN B MPUPOAHbLIX U 0OLWECTBEHHbIX SABNEHUSAX;

[1IP69. YmeHne onepupoBaTb MOHATMAMU: TOYKA, NpsAMaAs, MJOCKOCTb, NPOCTPAHCTBO,
ABYrPaHHbIA yros, CKpelwmBaowWwmecs npaMmble, NapaniensHoCcTb U NEpPneHANKYNAPHOCTb
NPAMbIX U NAOCKOCTEN, YrON MEXAY NPAMbIMU, YroN MeXay NPAMON U MAOCKOCTbIO, Yron
MeXAy NAOCKOCTAMU, PACCTOSAHME OT TOYKM LO NNOCKOCTW, PACCTOAHUE MEXAY MPSAMbIMU,
pacCToAHME MeXAY MIOCKOCTAMU; YyMEeHUe UCNOoAb30BaTh MPU pelleHnn 3383y U3YyYeHHble
thaKTbl M TeOpeMbl NAAHUMETPUU; YMEHUE OLEHMBATb pPa3Mepbl 0OBEKTOB OKpPYXKAOLWEro
MUpa;

[1P610. YMeHne onepupoBaTb MOHATUAMMU: MHOTOTPAHHUK, CEYEHUE MHOTOrpaHHMKa, KyO,
napannenenunef, npu3ma, nupamuaa, Gurypa 1 noBepXHOCTb BPAWEHUS, LMAUHAD, KOHYC,
wap, cdepa, cedyeHus Gurypbl BpalleHMs, MIOCKOCTb, Kacakuascs cdepbl, LUWIMHAPA,
KOHyCa, NnolWaab NOBEPXHOCTU MUPAMUbI, MPU3MbI, KOHYCA, UMNUHAPA, naolwanb chepbl,
06beM Kyba, NpsMOYrofibHOro Mapannenenunena, NMpamuibl, Npu3Mbl, LMAUHAPA, KOHYCA,
Wapa; yMeHue n306paxaTb MHOTOrPaHHWUKM M MOBEPXHOCTU BpALLEHUS, UX CEYEHMA OT
PYKM, C TIOMOULbI0 YEPTEXHbIX WHCTPYMEHTOB W 3IEKTPOHHbIX CPEACTB; YMEHUE
pacno3HaBaTb CHMMETPUIO B NPOCTPAHCTBE; YMeHWEe pacno3HaBaTb MpaBUSIbHbIE
MHOTOTpaHHUKY;

[1P611. YMeHune onepupoBaTb NOHATUAMMU: LBUKEHME B NMPOCTPAHCTBE, NOJOOHbIE UTypb
B NPOCTPAHCTBE; MCNO/Mb30BaTb OTHOWEHWE NJoWajeit NoBepxHOCTell M 00bEMOB
NoAao6HbIX GUryp NpW pelleHnn 3agay;

[P612. YmeHWe BbIYUCNATb reoMeTpuyeckue BeNUYMHbI (AAKMHA, yron, naowapb, o6beM,
NNOWazAb NOBEPXHOCTM), UCNONb3YA U3Yy4YeHHble (DOPMYbl U METOAbI;

[1P613. YmeHue onepupoBaTb MOHATUAMMU: NPSAMOYrO/ibHAA CUCTEMA KOOPAMHaAT,
KOOpPAMHATLl TOYKM, BEKTOP, KOOPAUHATLI BEKTOPA, CKANAPHOE NPOU3BEfEHNE, Yo MeXay
BEKTOpPaMy, CyMMa BEKTOPOB, NMPOM3BefeHNe BEKTOpa Ha YMCNO; HAaxXxOAUTb C MOMOLLbIO
N3y4eHHbIX (OPMYN KOOPAUHATLI CePefnHbl OTPEe3Ka, pacCTOAHUE MEXAY ABYMA TOUKAMU;

[IP614. YMmeHue BbIOMPATb NOAXOAAWMIA W3YYEHHbIA MeTOL AN peleHus 3aaayu,
pacno3HaBaTb MaTemaTuyeckue @akTbl M MaTeMaTMyeCKue MOAeNn B MPUPOAHBLIX U
00WECTBEHHbIX ABNEHUAX, B WCKYCCTBE; YMEHWE MPUBOAWUTb MPUMEpPbl MaTeMaTUYECKUX
OTKPbITUIA POCCUMACKON M MUPOBOW MaTeMaTUYEeCKON HayKH.

AvcumnnnHapHble (npeaMeTHbie) pe3ynbTaTbl Ha Yriy6ieHHOM YPOBHE OTpaXaloT:
[APyl. YmeHune onepupoBaTb NOHATUAMU: OnpepeneHne, akCMOMa, Teopema, CNeacTeue,
CBOWCTBO, MpU3HAK, [0Ka3aTeNbCTBO, paBHOCWIIbHbIE  (OPMYIUPOBKU;  YMeHue
copmynupoBaTe 06paTHOE M NPOTUBOMONIOXKHOE YTBEPXKAEHWE, MPUBOAUTL MPUMEPHI U
KOHTpNpUMepbl, MCNOAb30BaTb  METOA  MAaTeMaTUyecKoW  MHOYKUWMW;  NPOBOAUTDL
AOKa3aTenbHble PAaCCyXAEeHUA Npu pelleHnn 3adayd, oLeHnBaTb NOrMYeCcKyo NpaBuNbLHOCTbL
paccyXpaeHun;
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[Py2. YMmeHue onepupoBaTb MOHATUAMMU: MHOXECTBO, MOAMHOXECTBO, Omnepauuu Haj
MHOXeCTBaMU; YMeHWe UCMO/Ib30BaTb TEOPETUKO-MHOXECTBEHHbI annapar Ajis onucaHus
peanbHbIX NPOLECCOB U ABNEHWUN W NPU PELleHUM 33aAay, B TOM YUCae U3 JpYrux y4eOHbIX
npeAMeToB;

[Py3. YmeHue onepupoBaTb MOHATUAMKU: rpad, CBA3HbLIA rpad, AepeBo, LMKA, rpad Ha
MJIOCKOCTU; YMEeHMe 3aAaBaTb M ONUCHIBATL rpadbl pa3MyHbIMM CNOCOOAMM; MCMONb30BATDH
rpadbl Npu pelweHnn 3aaay;

[Py4. YmeHne cBOOOAHO ONepuMpoBaTb MNOHATUSMU: COYETAaHWUE, MepecTaHOBKa, YMCIO
COYETaHWi1, YNCNO MepecTaHOBOK; 6MHOM HblOTOHA; yMeHWe NpUMeHATb KOMOMHATOPHbIE
(haKTbl M pacCyXAeHNUs O/ pelleHuns 3a1ay;

[Py5. YmeHue onepupoBaTtb MOHATUAMMU: HaATypasbHOE YUCIO, LEN0e YMCNOo, OCTAaTOK Mo
MOAY/0, PALMOHANbHOE YUC/I0, MPPALMOHANbHOE YNCNO, MHOXECTBA HATypasbHbIX, LENbIX,
paLMOHaNbHBIX, [ENCTBUTENbHbIX YMUCEN; YMEeHMe MCMoNb30BaTb MPU3HAKW [EIMMOCTH,
HaUMeHbW Kt 0OWMiIt fennuTeNb U HauMeHbllee obliee KpaTHoe, anroput™m EBknupa npu
peleHnn 3aay4; 3HaKOMCTBO C Pa3IMYHbIMU NO3ULMOHHBIMU CUCTEMAMMU CYUCNEHUSA;

[1Py6. YMeHue cBO6OLHO ONepMpoBaTh NOHATUAMU: CTENEHD C LENbIM NOKA3aTeNEM, KOPEHb
HaTypasibHOM  CTeneHW, CTemeHb C  palUMOHaNbHbIM  MOKa3aTeneM, CTeneHb C
AENCTBUTENbHbIM (BELWECTBEHHbIM) MOKa3aTeneM, norapudm YUcna, CUHYC, KOCUHYC W
TAHreHC NPOU3BOILHOTO YUCAA;

[OPy7. YMeHne onepupoBaTb MOHATUAMU: TOXKAECTBO, TOXAECTBEHHOE NpeoOpa3oBaHue,
ypaBHeHUWe, HepaBeHCTBO, CUCTeMA YPaBHEHUIN U HEPABEHCTB, PABHOCUALHOCTb YPAaBHEHUH,
HEepaBeHCTB W CUCTEM, paLMOHANbHble, MPPALMOHANbHbIE, NOKa3aTesbHble, CTEMNEHHbIE,
norapu@mmyeckune, TpPUroHOMETpUYECKNe YpPaBHEHUA, HEPABEHCTBA WM CUCTEMbI; YMEHUe
pewartb ypaBHEHWA, HEPABEHCTBA M CUCTEMbl C NMOMOLLbI0 PA3NMYHbIX NPUEMOB; peLaThb
YPaBHEHUSA, HEPABEHCTBA U CUCTEMbl C NAPaMeTPOM; NMPUMEHATb YpaBHEHUA, HEPABEHCTBA,
NX CUCTEMbI 18 PelleHns MaTeMaTUYeCcKMX 3a4ay W 3afay U3 pasinyHbix 06nacTen Hayku
U peanbHOW XU3HWU;

[1Py8. YmeHne cB06OAHO onepupoBaTh NOHATUAMU: rpaduK PYHKLKUKM, 06paTHas dyHKLNS,
KomMno3nuua QYHKLMIA, TUHenHaa QyHKLUMA, KBagpaTuyHaa QyHKLMA, cTeneHHasa dyHKLKUA
C LenbiM nokasatefnem, TPUroHOMeTpuyeckue QyHKLWUM, 0OpaTHble TPUTOHOMETpPUYECKUE
GdyHKLKMK, NOKa3zaTenbHas W norapudmuyeckas GyHKUUKU; yMeHUEe CTpoUTb rpaduKu
(YHKLMIA, BBINONHATL Npeobpa3oBaHus rpacdmkoB dhyHKUMIA;

yMeHMe MCnoNb30BaTh rpaduky dyHKUMUIA 0S8 U3YYEHUS NPOLECCOB M 3aBUCMMOCTEN Npw
peleHnn 3apad M3 ApYyrux y4eOHbIX MPeAMETOB M M3 peanbHOM KU3HM; BblpaxaTb
chopMynamu 3aBUCUMOCTM MEXAY BENUYMHAMU;

yMeHue CBOOOAHO OMNepupoBaTb MOHATUAMU: YETHOCTb (YHKUUW, NEePUOAUYHOCTb
(YHKLUMK, OrpaHMYEHHOCTb (YHKLUKM, MOHOTOHHOCTb (DYHKLMUK, IKCTPeMyM QYHKLUY,
Hanbonblwee M HauMeHblee 3HAYeHU (YHKUWM HA MPOMEXYTKE; YMeHWe NPOBOAUTb
nccnegoBaHue QYHKUUK;

yMeHWe WCnonb30BaTb CBOWCTBA M rPpa@uKM QYHKUMA [AA  pelleHus ypaBHEHU,
HEepaBEHCTB W 3afjay C napameTpamu; wn300paxaTb Ha KOOPAWUHATHOW MIOCKOCTU
MHOXeCTBa pelleHnil ypaBHEHWN, HEPaBEHCTB U UX CUCTEM;
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OPy9.  YmeHue  cBoGOAHO  onepupoBaTb  MOHATUAMM:  MOCNAELOBATENbHOCTb,
apudMeTMyeckas nporpeccus, reoMeTpuyeckas nporpeccus, 6ecKoHeyHo yObiBawoLWas
reoMeTpuyeckas nporpeccus; ymeHue 3afasaTb MOC/AEAOBATENbHOCTM, B TOM 4uCie C
NOMOLLbIO PEKYPPEHTHBIX POpMyA;

[1Py10. YMeHMe onepupoBaTth NMOHATUAMU: HEMPEPbIBHOCTb PYHKLMUM, aCMMNTOTHI rpadmKa
(yHKUMKM, nepBas M BTOpas Npou3BofHas (YHKUWUM, FeOMETPUYECKUA U U3NYECKMil
CMbIC/I MPOM3BOAHOI, nepBoobpa3Has, oOnpefeneHHblii WHTErpan; yMeHWe HaxoLUTb
acumnToThl rpadmka YHKUMUM; YyMEHME BbIYUCAATL MPOM3BOAHbIE CYMMbI, MPOM3BELEHUS,
4aCTHOrO M KOMMO3WUMM (YHKUWIA, HAxXoAMTb YpPaBHEHWEe KacaTenbHOW K rpaduky

dbyHKUNYK;

yMeHWEe WCNOoMb30BaTh NPOU3BOAHYIO A MCCNeNoBaHUA GYHKUWIA, ONA HaXOXAeHMUs
HAMNYYLIEro peleHUs B MPUKNALHbIX, B TOM YMUCIe COLUANbHO-3KOHOMUYECKUX W
(M3nyeckux 3apadax, ois onpefeneHUs CKOPOCTU U YCKOPEHWA; HAXOAMTb MioWaaun w
00beMbl Uryp C MNOMOWbIO MHTErpana; nNpPUMBOAUTL MpPUMEpPbl  MaTeMATMYECKOro
MOAENMPOBAHUA C MOMOLLbI0 AnddepeHUUanbHbIX YPaBHEHWIA;

APy11l. YmeHue onepupoBaTb MNOHATUAMU: KOMMIEKCHOE UYMUCNO, COMPAXEHHble
KOMMIEKCHble 4YMCNa, MOAYNb W aApPrymMeHT KOMMJEKCHOro uucna, ¢opma 3anucu
KOMMAEKCHbIX Ynucen (reoMeTpuyeckas, TPUroHOMeTpUYecKas u anrebpauyeckas); ymeTb
NPOW3BOAUTL apuPMeTUYecKme AeNCTBUA C KOMMIEKCHBIMU YNCAaMKU; NMPUBOAUTL NPUMEPDI
MCNONb30BAHNA KOMMIEKCHbIX YnCen;

[1Py12. YMeHne cBOOOAHO ONEPUpPOBATh NOHATUAMU: cpefHee apudmeTnyeckoe, MeanaHa,
HaMbOoNbLIEE M HAMMEHbLIEE 3HAYEHUS, pa3Max, AUCNEepPCUs, CTaHAAPTHOE OTKIOHEHME NS
ONKUCAHUSA YNCNOBbIX IAHHbIX; YMEHWUE UCCNeN0BaTh CTAaTUCTUYECKINE AAHHbIE, B TOM YUCNE C
NpUMEHEHUEM rpadnyecknux METOA0B U INEKTPOHHbIX CPeACTB; rpaduyeckn uccnenoBathb
COBMECTHble HabNOAEeHMS C NOMOLLbIO IMarpamm paccenBaHus U NMHENHON perpeccuu;

[Py13. YmeHue HaxoLuTb BEPOATHOCTM COOBLITMIA C WUCNONb30BaHMEM TpaAdUYECKUX
MEeTOA0B; NPUMEHATb ANA  pelweHus 3afay  (GopMynbl  CNOXKEHUA U YMHOXKEHUS
BEpPOATHOCTEN, (OpMyny MNOAHOW BepoATHOCTM, (opmyny bepHynnu, KOMOUHATOpPHbIE
(akTbl U OpMyNbl; OLEHWBATL BEPOATHOCTU peasibHbiX COObITUIA; yMeHMe onepupoBaTh
NMOHATUAMMU: C/lyYalHas BeUYUHA, pacnpefesneHne BepOATHOCTEW, Marematuyeckoe
0OXWJaHWe, AUCNEpCcUA W CTAaHOAPTHOE OTKNOHEHMEe CIAYY4anHON BeNUYUHBl, QYHKLUK
pacnpefeneHMa U MIOTHOCTM PABHOMEPHOrO, MOKA3aTeNbHOrO U  HOPManbHOro
pacnpefeneHun; yMeHuWe WCnonb30BaTb CBOMCTBA W3YYEHHbIX pacnpefeneHnin nna
peleHns 3afay; 3HAKOMCTBO C MOHATUAMU: 3aKOH OONbLIMX YMCEN, METOAbI BbIGOPOYHbBIX
NCCNefOBaHUN; YMeHMe NpUBOLMTL NMPUMeEpbl NPOABNAEHMA 3aKoHa Oonbwux uucen B
NPUPOAHbIX U 0OLLECTBEHHbIX ABNEHUAX;

[OPyl4. Ymenune cBOOOAHO oONEpUpOBaTb MOHATUAMMW: TOYKA, MPAMAs, MAOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Jiy4, MNOCKWUWA yros, LABYrPaHHbIN Yroj, TpexrpaHHbln yron,
nepecekatwowmecs, napanfenbHble W CKpelwwuBawlmecs npaMble, napannenbHocTb U
nepneHaAnKYNAPHOCTb NPAMbIX U NMAOCKOCTEN, YrON MeXAY NPAMbIMU, YTON MeXAY NpAMOW U
NIOCKOCTbIO, YroN Mexfay MAOCKOCTAMMU; YMEeHWe WCNoib30BaTh NPU peleHun 3aaav
n3yyeHHble aKTbl U TEOpPEMbl NAAHUMETPUU; YMEHWE OLEHMBATb pPa3Mepbl 0OBEKTOB B
OKpyXalolem Mupe; yMeHWe OonepupoBaTb MNOHATUAMU: MHOTFOrpaHHUK, CcevyeHue
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MHOTOrpaHHMKa, NPaBUNbHbLIA MHOTOFPaHHMK, NPU3Ma, NUpammaa, Gurypa 1 NoBepXHOCTb
BpaWeHNs, LUMAMHAP, KOHYC, Wwap, cdhepa, pa3BepTKa NMOBEPXHOCTM, CEYEHUS KOHyCa W
UMAMHAPA, NapaniefbHble OCM MAM OCHOBAHMIO, CEYEHME Wapa, NNOCKOCTb, Kacalowascs
cepbl, UMAMHAPA, KOHYCA; yYMEHWe CTPOWUTb CEYEeHMe MHOrorpaHHMKa, M300paxarb
MHOTOrpaHHWUKK, PUFYpbl U MOBEPXHOCTU BPALLEHUS, UX CEYEHUS, B TOM YUCE C MOMOLLbIO
3/IeKTPOHHbIX  CPEACTB; YMEHWe MNpUMEHATb CBOMCTBA reOMeTpuyeckux  uryp,
caMoCTosATeNbHO (hOPMYyNMPOBATL ONpeaeneHns u3yyaemblx huryp, BbIABUIaTb rMNOTE3bl O
CBOICTBAX M MpU3HAKAX reomeTpuyeckux Guryp, 060CHOBLIBATb MAWM OMPOBEPraTh WX;
yMeHWe npoBOAUTL Kaaccudukauuio ¢Guryp no pasiuMyHbiM NpU3HAKaM, BbIMONHATD
Heo6XofnMble AOMONHUTENbHbIE MOCTPOEHMUS;

[1Py15. YmeHne cBOGOAHO OnepupoBaTh MOHATUAMM: NAOWAAb GUrypbl, 06beM Urypsl,
BEIMYMHA yrna, PacCTOfiHME OT TOYKW A0 MJIOCKOCTM, PACCTOAHUE MEeXAY NPSAMbIMU,
pacCToAHMe MeXay MAOCKOCTAMM, naowagb cdepbl, naowagb NOBEPXHOCTU MUpamMuUgbl,
NPU3Mbl, KOHYCA, LMAMHLPA, 06beM Kyba, NpsAMOYrofbHOro napannenenuneaa, NMpamMmuabl,
NpU3Mbl, UMAUHAPA, KOHYCa, lapa; YMeHUE HaxoAuTb OTHOleHWe 00BLEMOB MOAOOHbIX

Guryp;

[Py16. YMeHne cB06OAHO ONepupoBaTh NOHATUAMU: ABUXKEHMWE, MAPaANNeNbHbIi NepeHoc,
CMMMETpUs Ha NNOCKOCTM M B MPOCTPAHCTBE, NOBOPOT, npeobpa3oBaHue noaobus,
noao6Hble Gurypbl; yMeHWe pacno3HaBaTb paBHble U NOA0OHbIE GUrypbl, B TOM Yucie B
Npupoae, UCKYCCTBE, apXUTEKType; YMEHWEe MCMONb30BaTb reoMeTpuyeckme OTHOLEHUS,
HaXOAWTb reoMeTpUYecKne BennYnHbl (ANKHa, yron, naowanb, 06bem) npu pelweHn 3agad
U3 Apyrux y4ebHbIX NpeaMeToB U U3 peasibHOW KU3HU;

[Py17. YmeHune cB06OAHO OMepupoBaTh NOHATUAMU: NPAMOYIOibHAA CUCTEMA KOOPAMHAT,
BEKTOpP, KOOPAMHAThl TOYKM, KOOPAWHATHl BEKTOpa, CyMMa BEKTOpPOB, MNpou3BefeHue
BEKTOpA Ha YMCNO, pa3/ioXeHne BeKTOopa no 6asucy, CKanspHoe npou3BefeHne, BEKTOPHOE
npou3BefeHne, VYron Mexgy BeKTOpaMu; yMeHWe UCNOoNb30BaTb BEKTOPHbIA U
KOOpPAMHATHbLIN MeTOA ANA PELeHMs TeoMeTPUYEeCcKUX 3ajay M 3apjay LpYrux y4YeOHbIX
npegmMeToB; OMNEpuUpoBaTb MOHATUAMMU: MaTpuua 2x2 U 3x3, onpepenuTenb MaTpuubl,
reoMeTpuyecKMin CMbICN onpeaenuTens;

[1Py18. YmeHune mopenupoBaTh peanbHble CUTyaLMKU HA fA3blKe MATEMATUKMW; COCTABAATH
BblpaXX€HWUs, YpaBHEHUA, HEPABEHCTBA M UX CUCTEMbl NO YCIOBMIO 3afayu, UCCNeAoBaThb
NOCTPOEHHblE MOJENM C MCNONb30BaHWEM annapaTta anrebpbl, WHTepnpeTupoBaThb
NOJMYYeHHbI pe3ynbTaT; CTPOUTb MATEMATUYECKME MOAENMU C MOMOLLbIO FeOMETPUYECKUX
NOHATUIA W BENWYMH, pewaTb CBA3aHHble C HUMW MpAKTUYECKWe 3afayu; COCTaBNATb
BEPOATHOCTHYIO MOAeNb W  MHTepnpeTMpoBaTb MONYYEHHbIN  pe3ynbTaT; pelatb
NpUKNagHble 3afayu CpeAcTBaMU MaTeMATUYeCKOro aHanu3a, B TOM 4YuMcie CouManbHO-
3KOHOMMYECKOro U hM3NYeCcKoro xapakTepa;

[Py19. YmeHue BbIOMPATb NOAXOAAWMA MeTon AN pPeEleHUs 3a4ayu; MOHWMaHue
3HAYMMOCTM MATEMATUKU B U3YYEHUU NPUPOAHbLIX U 0OLLECTBEHHbIX NPOLECCOB U ABNEHWIA;
yMeHuWe pacno3HasaTb NpoABJeHNe 3aKOHOB MaTeMaTUKWU B UCKYCCTBE, YyMeHWe NpuBoLUTb
npuMepbl MaTeMaTUYeCKMX OTKPLITUA POCCUACKOMN M MUPOBOW MaTeMaTU4yeCKON HayKu.
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OK 01 Bbl6upatb cnocobbl peleHns 3aaay npotheccMoHanbHoi AesTeNbHOCTH
NPUMEHUTENLHO K Pa3NIMYHBIM KOHTEKCTAM

OK 02 Wcnonb3oBaTb COBpPeMEHHbIE CPefCTBA NOMCKA, aHanu3a U UHTepnpeTauum
uHpopmaumu, UM UHPOPMALMOHHbIE  TEXHONOrMM  [iA  BbINOJHEHUS  3a[4ay
NpodeccMoHanbHOM AeaTeNbHOCTH

OK 03 TMnaHupoBaTb U peann3oBbIBaTb COOCTBEHHOE MnpodeccuoHanbHoe |
NIMYHOCTHOE pPa3BUTMe, NPEANPUHUMATENbCKYIO AeATeNbHOCTb B NPOGEeCccMoHaNbHOM
cepe, Mcnonb3oBaTh 3HaHMA NO (DUHAHCOBOW TPAMOTHOCTU B PA3NIMYHbBIX HKU3HEHHbBIX
CUTyaLMAX

OK 04 3chheKTMBHO B3aMMOENCTBOBATL M pab0OTaTh B KONJIEKTUBE U KOMaHe

OK 05 OcyuwecTBnATb YCTHYIO U MUCbMEHHYI KOMMYHWUKALWIO HA FOCYLapCTBEHHOM
a3blke Poccuiickon @®epepauumn c y4eTomM 0COOEHHOCTEN COUMANBHOTO M KYJbTYPHOrO
KOHTeKCTa

OK 06 MposBnaTb rpaXaaHCKO-NAaTPUOTUYECKYID MNO3WULUI, [LEMOHCTPUPOBATDL
0CO3HaHHOe NoBefeHMe Ha OCHOBE TPAAULMOHHbLIX 00LeYeoBEYECKUX LEHHOCTEN, B TOM
yucne C YyYyeToM rapMOHM3ALMM MEXHALMOHANbHBIX U MEXPENUTMO3HbIX OTHOLWEHMWA,
NPUMEHATb CTAHAAPTbI AHTUKOPPYNLMOHHOIO NOBEeAEHMS

OK 07 CopeiicTBOBATb COXPaHEHUIO OKPYXKatoWein cpeabl, pecypcocbepeeHuto,
NPUMEHSATb 3HAHWS 06 U3MEHEHMU KTMMaTa, NPUHLMNbLI 6epPexXN1BOro Npon3BOACTBa,
3¢ heKTMBHO AENCTBOBATL B YPe3BbIYAMHBIX CUTYALMUAX

lIpogpeccnoransHele komnereHynmn no cneynansHocrn 35.01.19 Macrep cagoso-
NapKoBOro v 1aKAWag@THOro CTPOUTENLCTBA (B KaYeCcTBe pumepa).

MK 2.4. ®opMUpoOBaTb KPOHbI LePeBbEB M KYCTAPHUKOB.

MK 3.1. Co3paBatb 1 0hOpMAATL LBETHUKMW Pa3UYHbIX TUNOB.
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Paspen 1. [loBTOpeHue Kypca MaTeMaTMKN OCHOBHOM LWKONbI

OnopHbiii koHcnekT Tema 1.1 Llenb 1 3agaum matemaTUku Npu 0CBOEHUK Npodeccuu

Tema 3aHATHA Llenb 1 3agaym maTemMaTMK1 Npyv OCBOEHUU CNELUaNbHOCTH
Uenb v 3ana4ym mateMaTUKM NpU OCBOEHUMN CNELUANBHOCTH.

CopepxaHue Tembl ba3zoBble 3HaHMA U yMeHUA MO mMaTemaTuke B NpodecCMOHANbHON U B
NOBCEAHEBHOW [eATeNbHOCTH

Bup 3aHaTus Kom6uHMpoBaHHoe
[1P6 1, IP6 5, 1P6 6, 1P6 9, 1P6 12, 1P6 14.

lnannpyembie APy 1, APy 5, APy 7, APy 8, [Py 18, 1Py 19.

obpazosareibHble 0K 01, OK 02, OK 04, OK 05, OK 06.

pe3ynibTarhbl

®opMbl OpraHu3aLmm ®poHTanbHas, rpynnosas

y4yebHOI aeaTenbHOCTH

IBpucTHYECKasn becepa.

Npuem «Bonpoc-otBeT».

- 06yuvatolwmecs pabotaioT rpynnax Manoro coctaea (3-4 yenoseka). [oToBAT
CMMCOK OTBETOB Ha BONpoc «Kak MOryT NpuroauTeCs 3HaHUA U ymeHus (Kakue)
No MaTemaTuKe B pasHblx npodeccusx u cneupanbHocTax?». (Kaxpoi rpynne
npep/araeTcs BbIGpaTh Mo Xpebuto cnncok npodeccuii/ cnewmnansHocTen).
[Ipeanaraemsie npogeccun/ cneunanbHocTu:

NPoAaBel;  VYMTeNb  HaAuyafbHbIX  KNAccoB;  Oyxrantep;  BOAWUTENb;
npeanpuHUMaTeNb; Bpay; BOCMUTATENb; FEOAE3UCT; (UNOCOD; MOHTKHUK
CBA3W; poOOTOTEXHUK; GOrTep; NEpPeBOAYMK; aBTOINEKTPUK; KOHAMTEP; NOBap;
TOKapb; WTYKATYp; INEKTPUK U Ap.

O6yuyalowmecs paboTaloT B rpynnax, npeasaratoT CBOM PeLIeHWs, FOTOBATCA
0TBEYaTh, NPEeACTAB/AA BbIOPAHHbIE NPpodeccui/ CneLmanbHoCTH.

- MpepnaratoT cBOM OTBETHI, OTBEYAOT HA BONPOCH! Apyr Apyra. Mpepctasutenu
APYr1X rpynn JONOJHALOT.

Tunbl OLLEHOYHbIX
MeponpuATUN

3agaHusa gna lpenogasarens npegnaraeT HaNUcaTb MUHKU — COuMHeHUe «3adyem MHE HyxHa
CaMOCTOATENbHOrO MaTemaTuKa B NpohecCUOHaNbHOW AEATENbHOCTM U B NOBCELHEBHOM XU3HN?Y.
BbINOIHEHMA

OnopHblit KoHcneKT Tema 1.2 Yucna v BolunucneHus. BolpaxeHus u npeobpazosaHus

Tema 3aHATUA Yucna v Bblumcnenus. BoipaxeHus n npeobpa3oBaHus

[Jencteus  Hag  NONOXKWUTENbHBIMM M OTPULATENbHBIMU  YUCHAMMU,
CopepiaHue Tembl 0ObIKHOBEHHbIMU U LECATUYHBIMU [pOBAMY.

[leiicTBusA co cTeneHAMU, POPMYNbl COKPALLEHHOTrO0 YMHOXEHUA
Bupapl 3aHATUA KombuHupoBaHHoE

[P6 1, IP6 5, 1P6 6, 1P6 9, 1P6 12, 1P6 14.
MnaHnpyeMsie APy 1, APy 5, APy 7, Py 8, Py 18, [Py 19.
o6pasoBaTeNbHble 0K 01, OK 02, OK 04, OK 05, OK 06.
pe3ynibTathl
®opmbl ®poHTanbHas, MHaMBKAYanbHas (Mpu XenaHum obyyarowmxcs pabotarb
opraHu3auuu CaMOCTOATENBHO)
yuebHoI
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NEATENIbHOCTU

- Pabora ¢ popmynamu. Mpuembl «HaitauTe owmbKy», «BcTaBbTe NponyLeHHbIN
INEMEHTY.

- YteHue copmyn 1 npasun.

- PeweHune npumepos.

Haigute 3Ha4yeHWe BbipaxeHus:

5,7—7,6. 514,6-3,4—0,34.
3.7 61(7-10°)*- (16-10~%)
4 25
110,07 e (1) 4.
4 (5) Ty
TNkl OLEEHOYHBIX 4 17 10 5 |8[3%8.35
MeponpuaTun (1—0 + ﬁ) v D
9 la+x ax + x*
a  a ,npud =56,  x=40.
101 (p—2) 4b(2b—1 b= /0,3
11| 42 — 36p2 5 2
a”—36b" (L_l> 4=5— bh=5—
6ab 6b  a) npu 17’ 17
12| pg q P
P+q.(___)npmp 3- 2\/_q__ \/_
3apaHus gns PewwnTs 10 — 20 npumepoB 13 TMNoBbIx 3aaaHuin N2 6 1 N2 8 o6pa3oBatenbHOro caiita
CaMOCTOSITE/ILHOTO «Peuwwy Ol https://oge.sdamgia.ru/

BbINOJIHEHUA
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TexHonornyeckas kapta Tema 1.3 PacueT KonmyecTBa cakeHUEB Ha pasHbie BUAbI KIyMO

1 Tema 3aHsTUA

FEOMETPMFI Ha NN0CKOCTU. PacyeT KonmyecTBa CaXeHLEeB Ha pPa3Hble BUADI KJ'IyM6

2 CopepaHue Tembl

n op.)

Buppl nnockux curyp u ux nnowaap. Npaeuna BbicaXnBaHUs LBETOB (PacCTOsIHUE MEXY CaXeHLLaMK, BbICOTA PacTeHWiA

Tun 3aHaTUA

MpakTuyeckas pabota

4, ®opmbl OpraHu3aLmm yyebHom ®poHTanbHas, rpynnosas
LeATeNbHOCTH
MnaHupyemble
Tunbl OLLEHOYHBIX
Jranbl 3aHATUA [lesTenbHoCTb NpenoaaBartens [lesTenbHOCTb 06yvalowmxcs obpa3oBarte/ibHble MEpONpHATHi
pesynbrartbl

1. OpraHn3aUWOHHbIiA 3Tan 3aHATUA
Co3paHue paboyei - npuBeTcTBYeT  00yyawoWMXCs, | - LEMOHCTPUPYIOT TOTOBHOCTb K AKTUBHOIA 0K 01. YcTHbIN onpoc
00CTaHOBKM, aKTyanu3aums MOTMBMPYET Ha aKTUBHYIO paboTy; | paboTe; 0K 06
MOTMBOB y4ebHOM - npepnaraet onpeaenuTb TeMmy | - GOPMYNUPYIOT TEMY YPOKA, 3aM1ChIBaIOT;
AEATENbHOCTY YPOKA C NOMOLLbIO KapPTUHKMU: - hopMyAUpYIOT LeNb YPOKa, 3aNnUCbiBaOT

- npeanaraet onpeaenuTb LUeNb

YPOKa, UCnonb3ys Habop rnaronos:

U3yyeHwe..., co3faHue...,

3aKpenneHue..., ohopmMaeHue...
AKTyanusaums cofepxaHus, Mpepnaraet BCMOMHUTb n | OcbopMNsOT CXeMATUYHO B TETPAAAX 0K 01. YCTHbI onpoc
HeobxogMMoro ans nepeuncnuTe  nnockne  durypel, Mnowaau curyp 0K 06
BbINOJIHEHWSA NPAKTUYECKOM thopMynbl BbIYUCNEHUA UX NAOLLALEN L swan = sl da
pa6OTbl r:l gRns [\ s= ;(am)n

.
AN wepa () o= mo

2. OcHOBHOI 3Tan 3aHATUA
OcmbicneHue cogepxaHus MNpepnaraer BbINONHUTL | BoinonHsaioT paboty COrnacHo 0K 01, 0K 02, HabntopeHue

3ajaHNI NPAKTUYECKOW

npakTuyeckyto paboty «CosgaHue u

NpeLioXeHHOMY NaaHy
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paboTbl, NOCNeA0BaTENLHOCTH
BbINOJIHEHMA [eICTBUIN Npu
BbINOJIHEHUM 33[]aHNI

oopmieHne KNYMObI» N0 NAaHy:

- pasbuTbcs Ha rpynnsl no 4
YenoBeKa, BbIOpPAaTb OTBETCTBEHHOTO;
- ONpefenuTbca C reoMeTpUYecKoil
copmoit KnymObl; BUJAMM LiBETOB;

- M3y4yuTb CBOWCTBA BbIOPAHHbIX
UBETOB — pa3Mepbl, BpeMs pocTa U
UBETEHUs,  MPOMEXYTKM  MeXay
usetamm  (MOXHO  MCNONb30BaTh
yyebHyto " AONONHUTENbHYIO
NNTEpaTypy, UHTEPHET-UCTOYHUKN)

MepeHoc Np1oBpeTEHHbIX
3HAHUN 1 YMEHWI, NepBUYHOE
npYMeHeHne

CamocTosTenbHoe
BbINONHEHME 333aHNI B
COOTBETCTBUM C MHCTPYKL e

Mpennaraet BMecTe co3[ath KNymoy
(bopma — Kkpyr), onpeaenuTb BUAbI
L|BETOB, MPOU3BECTM pacueTt

Konn4yecTBa CaXeHLEB.

Pa6oTaloT (poHTanbHO, 3afaloT BOMPOCHI Ha
yTOYHEHME

KoHTponupyert [eATENbHOCTb
00yYaOWMXCS, KOHCYNbTUPYET Npu
HeobXxo4MMOCTH

OcopmnsioT mMogenu knym6 Ha nuctax A3,
BbINONIHAIOT HEOOXOMMbIE BbIYUCTEHUSA

0606LieHMe 1 cucTemaTU3aLma
pe3y/bTaTOB BbIMONHEHUS

Mpegnaraet npeactaBuTb MNPOLYKT
NPaKTUYeCKoii paboTsl

Obyuyatowmecs (npepcTaBuTenu rpynn)
LEMOHCTpUpYIOT Moaenu Knymo,
NpeLCTaBNAOT HEOOXOAMMbIE pacyeThl.
Hanpumep,

OK 04, OK 05,
OK 06.
MK 3.1.

HabniogeHune

HabniogeHune

3awumra pabor

26




3. 3akniounuTeNbHbIN 3Tan 3aHATUA

MoaBeaeHue UTOroB paboThbl;

- npepnaraer BEPHYTbCA K LENU | - aHaNU3UpYT KOMMOHEHTbl AOCTUXEHUSA 0K 06 YcTHbIE  onpoc,
(uKcaums SOCTWKEHUSA Lenelt | y4eOHOro  3aHATUSA,  ONpeAenuTb | Lenu y4ebHOro 3aHATuS; B3aWMOOLEHKa
(oueHKa feaTenbHOCTH KOMMOHEHTbI e JOCTUKEHUS;
obyyatowmxcs); onpeaenexve | - npegnaraet npoBecTW | -  OUeHMBalOT  paboTy  Apyr  Apyra,
NepcneKTUBbI AaNbHEM eV B3aMMOOLLEHKY; apryMeHTUpYIOT CBOU OTBETHI
paboThl - GnarogapuT 3a aKTUBHYIO paboTy
4. 3apaHusa pha Npepnaraer odopmutb | OcbopmnstoT mopenu knymb6 B nNporpamme 0K 02 30P
CaMOCTOATE/IbHOro BbINMOJIHEHHYIO paboTy B nporpamme | Paint (PowerPoint)
BbINONHEHUA Paint unu PowerPoint
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OnopHblii KoHcneKT Tema 1.4 MpoueHTHbIE BblYMCIEHUS

1. Tema 3aHATUSA [poueHTHbIE BbIYMCNEHUS
2. CopepiaHve Tembl MpocTble NpOLEHTbI, pa3Hble CMoCobbl KX BbIYMCIEHUS. CIOXKHbIE NPOLIEHTHI
3. Bup 3aHatus KombuHMpoBaHHoe
[P6 1, P6 5, 1P6 6, 1P6 9, [1P6 12, [1P6 14.
4 lnaHnpyemble APy 1, Py 5, iPy 7, [Py 8, [iPy 18, [IPy 19.
) obpa3soBatenbHble pesynbtathl | OK 01, OK 02, OK 04, OK 05, OK 06.
5 ®opmbl OpraHu3aymu ®poHTanbHas, MHAMBKAYaNbHas (Mpu XKenaHum obyyaroLmuxcs paboTaTb CaMOCTOATENLHO)
) yuyebHOW feaTenbHOCTM
IBpucTnyeckas becena. OTBETbI Ha BONPOCHI.
- HaxoxpeHus 1 % ot yncna.
- HaxopaeHue npoLeHToB OT yucna.
- HaxoxpaeHwue yncna no ero npoueHTam.
- HaxoxpeHue Hen3BeCcTHOW BEIMUYMHBI C MOMOLLBI0 MPONOPLMN.
- Pa36op hopMyn CIOXKHbIX MPOLEHTOB.
“pH CAOMKHBIX NMPONEHTAX HAKOILIEHHAN CYMMa ITpOLEHTOR ,-'[06HI3_'[$[L‘TCH
BO BRJIA/L 110 OKOHYAaHHH [MEPHOA HAYHCIEHHL.
§=8,(1+ L2y,
6 Tunbl OLEHOYHBIX ‘ 100 _ )
* MGpOI‘IpMﬂTMVI rjae § — KoHewyHas CYMMa, .‘JI:I — I[L“pilf}lla‘-la.']I:E!]:IH B3HOC, B — KOJIMYECTEO
MEPHOJIOE, P — IIPOLEHTHAN CTABKA. Ecnm uamenenne NPOHCXOJANT Ha pa3HOC

HHCIO NPOHEHTOR, TO (1Jr}p.'-5_\-'.'1a BBITJIIIHT Takd

" P P
§=5 1+ Ly (1)
#2000 100’
I:L'.'[][ MPOHCXOIHT NMOHHMKCHHE NPONERTOR, TO B tbf}]’}.‘\[}-’.’[f_‘ [j} JHAK <7 #
MCHSICTCH HA €—%,

- Pewenue 3apgau.

cemaH?

1 | UBetoBog nocagun 120 cemsiH copToBbIX acTp. M3 Hux B3owno 96 wryk. Haipute NpoLEHT BCXOXECTH
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2 | UeHa Ha aneKTpuyeckuii YailHMK 6Obina noBbllweHa Ha 16% u cocTaBuna 3480 pybneit. Ckonbko pybneit
CTOWA YaWHMK [0 NOBbIWEHNA LieHbl?

3 KnueHT B3sn B 6aHke Kpeput 18000 pybneit Ha rog noa 18%. OH gonkeH norawatb KPeguT, BHOCS B OaHK
eXEeMEeCAYHO OAMHAKOBYIO CYMMY [leHer, C TeM YTOObl Yepe3 rof BbINAaTUTL BCIO CyMMy, B3ATYIO B KpeauT,
BMecTe ¢ npoueHTamu. CKonbKo pybneit OH JOMKEH BHOCUTb B OaHK €XXEeMECAYHO?

4 | Wapukosas pyyka ctout 30 py6neii. Kakoe Hambonbliee YNCNO TaKUX pydek MOXKHO ByaeT Kynutb Ha 700
pybnei nocne noBblWEHNS LeHbl Ha 25%?

5 | Tetpagb cTout 26 pybneit. Ckonbko pybneit 3annaTuT nokynatens 3a 80 TeTpafei, €CiiM Npu NOKynKe
6onble 50 TeTpafein marasuH genaert ckuaky 20% OT CTOMMOCTU BCeW MOKYNKN?

6 | ®ytbonka ctomna 800 pybneit. Mocne CHMXKEHMA LEHbl OHA cTana cTouTb 680 pybnei. Ha ckonbko
NPOLEHTOB OblNa CHUXKEHA LeHa Ha dyToonky?

7 | ®nakoH wamnyHsa ctout 170 pybneit. Kakoe Hanbonbliee Ynucno hnakoHOB MOXKHO KynuTb Ha 900 pybneil
BO BpEMSA pacnpofaxu, Korga Ckuaka coctaBnaet 35%?

8 | 3a nepBblit rof npeanpuATMe yBENUYWUNO BBINYCK Npoaykuuum Ha 8%, B chnepyiolem rofy BbiMyCK
yBenuunncs Ha 25%. Ha CKONbKO MNpOLEHTOB BbLIPOC BbIMYCK MNPOAYKUMWM NO CPaBHEHUID C
nepBOHaYaNbHOM?

9 | Bknapuumk oTKpbin cyeT B 6aHKe, BHecs 20000 py6neit Ha BKNaf, rof0Boii AOXOA N0 KOTOPOMY COCTaBAseT
12%, v pewwnn B TeyeHUe NATU NeT He OGpaTb NpoUEHTHble Hauyucnenus. Kakas cymma Gyaet nexatb Ha
cyerte yepes nATb ner?

10 | Mocne pByx mocnepoBaTeNibHbIX CHUXEHUI LEeH Ha OLHO W TO Xe YMCNO NPOLEHTOB CTOMMOCTb TOBapa C
400 pybneit cHusmnach fo 324 pybneit. Ha ckoNbKO NMPOLEHTOB CTOMMOCTb TOBAapa CHMKANACh Kaxabli

pas?
PewwwuTb 3agauu.
1 | LiseToBoa nocagun 240 cemsH copToBbix acTp. W3 Hux B3owno 192 wtyku. Hailanute npoLEHT BCXOXKECTU
cemaH?
JagaHus s 2 | UeHa HaVSHGKTpVILIeCKVIl‘/'I YarHUK 6:u1a noBblleHa Ha 24% u coctaBuna 2480 pyb6neit. Ckonbko pybneit
CTOMN YaHWK 10 NOBbIWEHMUSA LIEHBI?
CaMOCTOATENbHOTO

3 | KnueHt B3sin B 6aHKe kpeanT 21000 pybneit Ha roa noa 12%. OH gomkeH noralwatb KpeauT, BHOCSA B 6aHK
EKEMECAYHO OAMHAKOBYIO CYMMY [IEHET, C TEM YTOObl Yepe3 rof BbiNAATUTb BCIO CyMMy, B3ATYIO B KpeauT,
BMecTe C npoueHTamMu. CKoNbKo pybnieit OH JOMIKEH BHOCUTL B GaHK €XXeMeCAYHO?

4 | llapukoBas pyuyka ctout 50 pybneit. Kakoe Haubonbliee YMCNO TaKUX PYYEK MOXHO OyaeT KynuTb Ha
1000 py6neit nocne noBbllWeHUs LeHbl Ha 25%?

BbINOJIHEHUA
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5 | Tetpagb cTout 16 pybneit. Ckonbko pybnei 3annatuT nokynatenb 3a 60 TeTpajei, €CiiM npu NOKynKe
6onblwe 50 TeTpafen marasuH genaet CKUAKY 15% OT CTOMMOCTU BCeil MOKYNKW?

6 | ®ytbonka ctouna 900 pybneit. lMocne CHUMXKEHMS LeHbl OHA cTana CTouTb 684 pybnsa. Ha ckonbko
NPOLEHTOB OblNa CHUXKEHA LieHa Ha dyToonky?

7 | ®nakoH wamnyHs ctout 200 py6neit. Kakoe Hanbonblee Yncno GaakoHoB MOXHO KynuTtb Ha 1000 py6neil
BO BpeMSA pacnpofaxu, Korga ckuaka coctasnset 15%?

8 | 3a nepsblii rog npegnpuATME YBENWYMNO BbINYCK MpoAykuuu Ha 10%, B chnepylowem rogy BbiNycK
ygenuunncs Ha 20%. Ha CKONbKO MNpOLEHTOB BbLIPOC BbIMYCK MNPOAYKUMM NO CPaBHEHUID C
nepBoHaYaNbHoOM?

9 | Bknagumk oTKpbin cyeT B 6aHke, BHecs 30000 pybneit Ha BKNaf, rofoBO AOXOA N0 KOTOPOMY COCTaBAseT
10%, v pewunn B TeYEHME YeTbipex NeT He 6paTh NPOLEeHTHbIE HauncneHns. Kakas cymma bypet nexatb Ha
cyeTe yepes yeTbipe roga?

10 | Bo BpeMsA ce30HHbIX pacNpoAaX LeHa TOBapa eXefaHeBHO CHMXanacb Ha 10% no cpaBHEHUIO C LEeHOW B
npesbiayWwuii feHb. B nepBbiil AeHb pacnpofaxu LeHa KypTku Gbina 3000 pybneii. Onpepenute, CKONbKO
pa3 CHMXanach LieHa KypTKK, €Cin OHa Oblna npofaHa no LeHe Ha 813 pybneit MeHblle NepBOHAYaNbHOW?

OnopHblit KoHcnekT Tema 1.5 YpaBHeHus u HepaBeHCTBA. CUCTEMbI ypaBHEHMA

Tema 3aHaTUA

YpaBHeHus u HepaBeHCTBa. CUCTEMbI ypaBHEHWIA

ConepaHve TeMbl

JInHeiiHble, KBagpaTHblE, APOOHO-NIMHElHbIE YPaBHEHUS U HepaBeHCTBA. CNocobbl peleHns CUCTEM IMHEHbIX YPaBHEHWIA.
CucTeMbl NUHEVHBIX HEPABEHCTB

Buapl 3aHaTUA

Kom6uH1poBaHHoe

MnaHnpyemble
00pa30BaTeNbHbIe Pe3yNbTaThl

[1P6 1, 1P6 5, [iIP6 6, 1P6 9, 1P6 12, [IP6 14.

APy 1, APy 5, APy 7, Py 8, 1Py 18, 1Py 19.
0K 01, OK 02, OK 04, OK 05, OK 06.

®opMbl OpraHu3aLmu
y4YebHOMN AeaTeNbHOCTH

®poHTanbHas, HAMBKAYASbHAS

Tunbl OLEHOYHBIX
MeponpuUATUN

IBpucTnyeckas becega. OTBeTH Ha BOMPOCHI
- Y70 3HAYMT pelwmnTb ypaBHeHne?
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- CKonbKo pelueHnin nmeet nHelHoe ypaBHeHne? KBagpaTtHoe ypaBHeHue?

- Dopmyna HaxoxaeHne AUCKPUMUHAHTA KBAPaTHOTO ypaBHeHUs. PopMynbl KOPHEN KBafipaTHOrO YpaBHEHUS.
- HenonHble kBagpaTtHble ypaBHeHUS.

- PelweHwe HepaBeHCTB: CKOOKM, TOUKM, 3HAKM.

- Cnocobbl peLueHmns cucTeM IMHENHbIX HEPABEHCTB.

PelweHue 3afaHwii (ypaBHEHWIA, HEPABEHCTB, CUCTEM)

1 X
x+7——==3.
3

2 319

x—19 x—3

3 [3x—2
ATE X,

4 3

4 | (x—11)(— x+9) =0.

> 1 6x” +24x = 0.

6 | x> +3x—18=0.
712-3(2x+2)=5—4x
& ||3x+2y=S8,

dx—y="17.
O 1 Tx—4(2x—1) > —7
0/x—35
>0

4—x




U2 _4x <0,

12 (3x+12>0,
x+3< 1.

By 4x+3<0

14 | pn KaKux 3Ha4YeHUAX a BblpaxeHue 2a+ 7
NPUHUMAET OTPULATENIbHbIE 3HAYEeHNA?

1514y —4 > 9x+ 6.

3agaHus pns
CaMOCTOATENbHOIO
BbINOJIHEHMS

Pewwutb 10 — 20 npumepoB 13 TMNOBLIX 3aaaHuit N2 9 1 Ne 13 ob6pasoBatenibHoro caita «Pewy Oy https://oge.sdamgia.ru/
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Paspen 2. [paMble U NNOCKOCTH B NPOCTPAHCTBE

OnopHbiit KoHcneKT Tema 2.1 OcHOBHbIE NOHATUA CTepeomMeTpuu. PacnonoxeHne npaMbIX M NIOCKOCTE B npocTpaHcTee (npodunb)

1. Tema 3aHaTHA OCHOBHble NOHATMA CTepeoMeTpum. PacnonoxeHune NpsAMbIX U NIOCKOCTEN B NpoCTpaHcTBe (npotub)
Mpeamet ctepeomeTpuun. OCHOBHbIE NOHATUA (TOYKA, NPAMAs, MIOCKOCTb, NPOCTPAHCTBO). OCHOBHbIE AKCUOMbI
2. CopepxaHue Tembl cTepeomeTpuu. lepecekawowwmnecs, napannenbHole U cKpelwmsawwmecs npamole. lIpU3HaK 1 CBOMCTBO CKpeLLMBaIOLLUXCA
npAMbIX. Yron Mexay npsMbiM1 B NPOCTPaHCTBE. epneHankynsapHOCTb NpsMbiX. OCHOBHbIE NPOCTPAHCTBEHHbIE UTYpbI
3. Bupapl 3aHATUA Kom6uH1poBaHHoe
[P6 1, 1P6 9, 1P6 11, 1P6 12, 1P6 14.
lnanupyemeie LPy 1, APy 14, [Py 15, IPy 16, Py 18, Py 19.
4 | obpasosarenbiie OK 01, 0K 02, OK 03, OK 05, OK 07.
pe3ynbTarl

®opmbl opraHu3aymuu

(DpOHTaJ'I bHas, MHANBUAYAIbHAA

> yuyebHOW AeaTenbHOCTM
YcTHas hpoHTanbHAA NPOBEPKA, MAaTEMATUYECKUI ANKTAHT, UHAUBUAYANIbHAsA CAMOCTOsATe bHAs paboTa.
[1 3anuwuTe OCHOBHbIE AKCUOMbI CTEPEOMETPUN.
(] Pewwte 3apauvy:
[an ky6 ABCDA1B1C1D1. Touka M nexut Ha pebpe BB1, N — Ha pebpe CC1 n K — Ha pebpe DD1
6 Tunbl OLEHOYHBIX a) Ha3oBuTe NN0OCKOCTK, B KOTOPBIX NEXaT ToUkK M; N.
) 0) HailguTe Touky nepeceyeHns npsambix MN u BC. Kakum cBoiicTBOM 06nafaeT 3ta Touka?

MeponpuATUI

B) HanauTe Touky nepeceyenus npamont KN v nnockoctu ABC.

r) HaliauTe nuHMio nepeceyeHns nnockocteit MNK n ABC.
[ 3anuwute KnaccudmKaumio B3aMMHOr0 pacnonoXeHuna NpaMbIX B npocTpaHcTee. Caenaiite uanoctpauum.
(] Pewwte 3apavy:
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E F TpeyronsHuk ABC n kBagpat AEFC He nexat B ogHoi nnockoctu. Touku K m M — cepepuHbl 0Tpe3KoB
AB v BC cooTBeTcTBeHHO. a) [lokaxuTe, 4to KM || EF. 6) Hailgute KM, ecnn AE = 8 cm. B) OnpegenuTe B3aumMHoe
pacnonoxeHue npambix KE u AC. I') Haingute yron mexay npameimu AB v EF, ecnu TpeyronbHunk ABC paBHOCTOpPOHHUI

3apaHus pns
CaMOCTOSTENbHOIO
BbINOJIHEHUA

1. BepHO /11, YTO ecnu KOHLbl OTPe3Ka iexaT B JAHHOM NAOCKOCTH, TO U €ro CepenHa NEXMUT B 3TOW NIOCKOCTU?

2. Touka M He nexwut B nnockocTtu TpeyronbHuka ABC, K — cepeanHa MB. KakoBo B3anmHoe pacnonoxeHue npambix MA
n CK?

3. Kakune v3 gaHHbIX YTBEPXKAEHUI ABNAIOTCA aKCMOMaMK cTepeoMeTpun? (BO3MOXHO HECKOIbKO OTBETOB)

1) Yepe3s ABe nepecekawlwnecs npsamMble NPOXOAMT NNOCKOCTb U MPUTOM TONbKO OfHA.

2) Ecnu gBe TOYkM NpAMON Nexar B NJ0CKOCTH, TO BCE TOYKM NPSAMOIA 1exaT B 3TOW NIOCKOCTU.

3) Yepes ntobbie TPU TOUKM, HE NIeXKALLMUE HA NPAMOIA, MPOXOAUT NNOCKOCTb.

4) Yepes npsamyto NpoxoanT 6ECKOHEYHOE KONIMYECTBO MIOCKOCTEN.

5) [lBe NNIOCKOCTU HE MOTYT UMETb TOJILKO JBe 00LME TOUKH.

6) Yepes npamyio 1 He nexallyio Ha Heil TOUYKY NPOXOAMUT NIOCKOCTb U MPUTOM TONbKO OfHA.

7) Ecnu gBe nnoCKOCTM MMetoT 06LLYI0 TOUKY, TO OHU MMEIOT 06LLyi0 NpsAMYIO.

4. MoryT i Tpu NpsAMble UMETb 06LLYI0 TOUKY, HO He NeXaTb B OAHOMN NJIOCKOCTU?

5. BbibepuTte BEpHOe yTBEPKAEHME.

1) Ecnu ogHa TouKa NpAMOii NEXMUT B MJIOCKOCTH, TO BCE TOYKM NPAMON N1eXaT B 3TOW NJOCKOCTH;

2) Yepes NpAMYIO U He NeXallyto Ha Heil TOUKY NPOXOAUT MAOCKOCTb, U MPUTOM TONBKO OAHA;

3) Yepe3 ABe NepeceKatoLWmecs NpaMble NIOCKOCTb NPOBECTU HENb3A;

4) nio6ble [BE NIOCKOCTU He UMEIOT 00LWUX TOYEK;

5) €CNU YeTblpe TOYKU HE NIEXAT B OAHOMN NJIOCKOCTU, TO KaKue-HUOYAb TPU U3 HUX NIEXAT HA OLHOI NpsMON.

6. Pewwnte 3apayy: OcHoBaHue AD Tpaneunn ABCD nexut B nnockoctn . Yepes toukn B u C npoBepeHbl napannenbHble
npsimMble, nepecekalolme NI0CKoCTb a B Toukax E u F cooTBeTcTBEHHO. 1) [lokaxuTe, yto BCFE — napannenorpamm. 2)
Kakoso B3auMHoe nonoxexue npambix EF u AB? Yemy paseH yron mexay Humu, ecin yron ABC paseH 1507
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OnopHblit KOHCneKT Tema 2.2 MapannenbHOCTb B NPOCTPaHCTBE

Tema 3aHATUSA MapannenbHOCTb B NPOCTPAHCTBE
MapannenbHble npamas 1 nnockoctb. Onpepenexve. MpusHak. CBONCTBa (C AOKA3aTENbCTBOM).
MapannenbHble nnockoctv. Onpepenexue. MpusHak. CBOICTBA (C AOKA3ATENLCTBOM).
ConepiaHve Tembl

TeTpaspp v ero anemeHTsl. Mapannenenunes 1 ero anemeHTbl. CBOACTBA NPOTUBOMONOXHBIX FPaHel 1 inaroHanei
napannenenunega. loctpoeHue ceveHuii. Pewenue 3agay

Bupabl 3aHATUA

Kom6uHMpoBaHHoe

lnaHupyemble
06pa3oBaTeNbHbIE pe3ysbTaThl

[P6 1, AP6 9, 1P6 11, 1P6 12, [1P6 14.
APy 1, APy 14, APy 15, APy 16, APy 18, Py 19.
0K 01, OK 02, OK 03, OK 05, OK 07.

GopMmbl OpraHm3aLnm
yuyebHOW feaTenbHOCTM

(OpoHTanbHas, MHANBUAYANbHAS, PYNNoBas

Tunbl OLEHOYHbBIX
MeponpuUATUN

YcTHas dpoHTanbHas paboTa, NpakTMyeckas rpaduyeckas pabota
1 MNoctpoiite ceyeHue kyba nnockoctbio MRP (Puc. 1- Puc.4)

P
] I
; i
R S
! M R /’ M
Puc. 1 Puc. 2
B Bl Cl
: L
I Al : Dl
]
PR ! PlC
R ! A }}l- - ==
A D
M e (A,B,C))
Puc. 3 Puc.4
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[1 B Tetpasgpe DABC touka M — cepeanHa AC, DB = 6, MD = 10, £DMB = 90°. MocTpoiiTe ceyeHune TeTpasapa
NJI0CKOCTbIO, NpoxoasnLiein Yepes cepeanHy pebpa DC, napannenbHoit nnockoctn DMB, u HaliguTe nnowanb
ceyeHus.

1 B ky6e ABCDA,B,C,D, pebpo paBHo 24. Yepe3s cepeamnHy pebpa CD nposefeHa nnocKoCTb, napannesibHas N10CKOCTH
BC,D. Hangute nnowwagb ceyeHus.

[ Touka K nexwt BHe nnockoctn Tpaneuuu ABCD. lokaxwte, uto CD || AKB (Puc. 5)

Puc. 5
1 ABCD — npocTpaHCTBeHHbIN YeTbipexyronbHuK (Puc. 6). Jokaxute napannensHocTs nnockoctein ABCu AB,C,.

3agaHus pns =

CaMOCTOATENbHOTO ! 5

BbINOHEHMS AW
Cc

Puc. 6
1 Tpsamble a # bnepecekatotcs B Touke O 1 nepecekaloT napannensHble nnockoctn a u 3 (Puc. 7) Haingute AB 1 0B,.
b

a
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OnopHblit KOHCNeKT TeMbl 2.3-2.4 [lepneHANKYNAPHOCTb B NPOCTPAHCTBE

Tema 3aHaTHA lepneHaMKyNApHOCTb B NPOCTPAHCTBE
lNepneHankynapHble npamble. [lapannenbHblie npaMble, NnepneHANKYAApHble K MI0CKOCTU. [prU3HaK nepneHanKynspHOCTU
NpAMON 1 NNOCKOCTU. [loKka3aTensCTao.

CopepxaHue Tembl MNepneHanKynap 1 HaknoHHble. Teopema o Tpex nepneHanKynapax. [lokasarenbcreo. Yron Mexay npAMoin 1 NI0CKOCTbIO.

Yron mexay nnockoctamu. MepneHauKkynspHble nIockocTu. MpusHak nepneHanKyIAPHOCTY NNocKocTel. [loKasaTenbCTBo.
PaccTosHMs B NPOCTpaHCTBe

Buapl 3aHaTUA

Kom6uHupoBaHHoe

lnaHupyemble
06pa3oBaTeNbHbIE pe3ysbTaThl

[P6 1, 1P6 9, 1P6 11, IP6 12, [1P6 14.
APy 1, APy 14, Py 15, Py 16, APy 18, Py 19.
0K 01, 0K 02, OK 03, OK 05, OK 07.

®opmbl OpraHusaumum
yuyebHOW feaTenbHOCTM

(OpoHTanbHas, MHAMBUAYANbHASA.

Tunbl OLLEHOYHbIX
MeponpuATUI

YcTHBI hpoHTanbHbIN onpoc. Pewexue 3agay.

Puc. 8
BMDC- npsimoyronbHuK. [lokaxuTe, uto npsamas CD nepnenaukynapHa nnockoctn ABC (puc. 8)

(1 W3 Toukm O nepeceveHuns guaroHanen keagpata ABCD nposenéH nepnenankynap OH K nnockocTu kBaaparTa.
[okaxute, yto BD L HC.

(] W3 To4ukM A npoBepeHbl K faHHOW NJIOCKOCTU BE HAKIOHHbBIE, paBHble 2 CM, Yroa MeXAay KoTopbiMu paBeH 60°, a
yron Mexnay ux npoekuuamm npamoii. Hangute pacctosHue oT TOUYKM A f0 AaHHOW NNOCKOCTM.

[ DaH ky6 ABCDA,B,C D,.a) DokaxuTe, 4yto npsamas B, nepneHpukynsapHa nnockoctu ACB,. 6) Haingute yron
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mexay nnockoctamu ADG v A D.C

3apaHus gns
CaMOCTOSTENBHOTO
BbINOJIHEHMSA

[1 W13 paHHbIX yTBEPXAEHWIA BbiOEpUTE BEpHOE:

a) ecnv fiBe NpsAMble NepneHauKyNsapHbl Apyr ApYry, TO OHU NepeceKaloTcs;

0) ecnu ABe NpsiMble NepreHAUKYNAPHBI NI0CKOCTU, TO OHW NapanenbHbl MeXxay coboil;

B) €C/IU NpAMAs He NepreHAMKYISAPHA K MIOCKOCTH, TO OHa He NepreHanKynspHa Nto6oi NpAMOii 3Tl NA0CKOCTYH;
r) YTBEPXAEHUSA a-B HE BEPHBI.

[J W3 BaHHbIX yTBEPXAEHNIA BbIOEpUTE BEpHOE:

a) NepneHAnKyNApHON NpoeKLMei NPAMON Ha NI0CKOCTb ABAAETCA NpsAMas;

6) ecnu NpoeKLmMM ABYX OTPE3KOB HA MIOCKOCTb PaBHbI, TO PaBHbI U CaMU OTPE3KM;

B) NEpNeHAMKYNAP BCErAA MEHbLUE HAKIIOHHOW NPOBEAEHHON U3 TOM XKe TOUKK;

r) YTBEPXKAEHUSA a-B HE BEPHBI.

[1 W13 paHHbIX yTBEPXKAEHWIA BblOEpUTE BEpHOE:

a) ouaroHanu Kyba nepneHaUKynApHsI;

6) yepe3 TouKy Ha AaHHOM NPSMON MOXKHO NPOBECTU eMHCTBEHHYIO NPAMYIO, NEPNEHANKYNAPHYIO AAHHON NPSMON;
B) NJIOCKOCTb JIMHEHOTO YrNa NepneHanKysApHa K pedpy AByrpaHHOro yrna;

r) yTBEPXAEHUA a-B HE BEPHbI.

(1 BenuHnuHom ky6e ABCDA, B,C, D, Haiipnte pacctosiHue oT Touku A fo nnockoctu CB,D, (Puc. 9)

2 G
A B
o e
Puc. 9
(] BenuHnuHom kybe ABCDA, B,C, D, HaiipnTe pacctosiHue mexay npsamsiMu BA, u DB, (Puc. 10)
D G
A i B
L N c
L
Puc. 10
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TexHonoruyeckas kapta Tema 2.5 MapannenbHble, NepneHAUKYNAPHbIE, CKPeLLUBaIoLWUecs NpAMbIe: B3aUMHOE PacnoNoXeHne npaMbix

W NNOCKOCTeW B peasbHOi CUTyaLuuu

1. Tema 3aHATHA B3aumHoe pacnonoxeHve npAMbIX U NIOCKOCTEN B peanbHON CUTyaLMK
2. CopeprkaHue Tembl Akcvombl  ctepeomeTpun.  [lepneHAMKYNAPHOCTb  NPAMOM UM MIOCKOCTM,  NApaaneNnbHoCTb  ABYX  MPAMbIX,
nepneHAnKyNApHbIX NIOCKOCTY, NEPNEHAMUKYNAPHOCTb NIOCKOCTEN

Tun 3aHATUA MpakTnyeckoe 3aHaTHE
4, ®opMbl opraHu3aLmum yuebHom YcTHas dpoHTanbHas. ViHausuayansHo-rpynnoBas

[EeATeNbHOCTH

MnaHupyemble Tunbl OLEHOYHBIX
Jranbl 3aHATUA [lesTenbHoCTL Npenopasarens [lesTenbHOCTb 06yvalowmxcs 06pa3oBare/ibHbIe MepOonpUATUN
pesynbrarsl

1. OpraH13aUWOHHbIA 3Tan 3aHATUA
Co3paHue paboyeit obctaHoBKY, | MpenopgaBatens  KoHueHTpupyeT | Obyyalowmecs npuBETCTBYIOT
aKTyanu3aums MOTMBOB y4eOHOW | BHUMaHUe obyvalowmxcs, | npenogasarens, 3aHuMalT
LEATENbHOCTY NPUBETCTBYET UX cBou pabouune mecTa
AKTyanu3auma copepKaHus, OTBETUTDL Ha BONPOCHI (c | OTBeTbI Ha BONpOCHI: 0K 01, 0K 02, 0K 03, ®poHTanbHbLIA onpoc
HeoOX0MMOro 15 BbINOJIHEHWA | NOC/eayioLLe tdpoHTanbHoM | 1. Touka, npAMas, NIOCKOCTb OK 05
NPaKTUYECKON PaboTbl NPOBEPKOIA): 2. T[lo akcuome: yepes niobble

1. Kakwue cdurypbl B cTepeomeTpun
ABNAIOTCA OCHOBHbIMU?

2. 00bAcHMTE, nouyemy WTATUB
“meeT BCEro Tpu TOYKM ONopbI?

3. [JlokaxuTte, 4TO BCE BEPLMUHbI
YeTbIpexyrojbHUKa  nNpuHagnexar
OfHO NNOCKOCTH, ecnu
BbINONIHAGTCA OAHO U3 CNepyoLmnx
YCNOBWiA:

1) pwaroHanm
YeTblpexyronbHuKa
nepecekawTcs;

2) nepecekalTCs MPOJOIKEHUA

TP TOYKM, He fexalune Ha
OflHOW  MpsAMOWA  NPOXOAUT
eIMHCTBEHHAs NI0CKOCTb.

3. Mo cneactsuio n3 akcuom
Yepe3 [Be nepeceKkawline
npAMble npoxoput
eIMHCTBEHHasA NnocKocTb. B n.
1) nepeceKawWmumMmucs
NPAMbIMU ABAAIOTCA [UArOHaNM
YeTblpexyronbHuka. Bo 2 n) -
NPOLOMKEHMA IBYX
HECMEXHbIX CTOPOH
YeTblpexyrofibHuKa.
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ABYX €r0 HECMEXHbIX CTOPOH.
4. Moryt nu  cKpewmBalLmecs
npsamble a " b ObITb
napannenbHbIMK NpsAMoN C?

5. lpamas a nepneHAuKynApHa K
NNOCKOCTM o, a npaMas b He
nepneHauKynsapHa K 3TOM
nnockoctu. MoryT nu npsmble au b
ObITb NapannenbHbIMu?

6. Kakue nnockoctu HasbiBalOTCA
nepneHanKyNApHbI?

7. Kak u3mepsertca yron mexny
NNOCKOCTAMMU?

4. Het, ecnm oHu  GyayT
napanfnenbHsl NpaMoOn ¢, TO
OyAyT napannenbHbl  Mexay
coboil, u4TO  NpoTUBOpEuUT
yCnoBuio.

5. Hetr, ecnm oHuM  Gyayt
napanfenbHbl, TO Kaxpasa u3
NpsMbIX oynet
nepneHauKynapHa naocKocTy,
4TO NPOTUBOPEYUT YCIOBUIO.

6. llnockoctu  Ha3sbiBalTCA
nepneHAnKyAApHbIMU Apyr
APYTY, €CN Yyron Mexay HUMu
paBeH 90°.

7. Yron mexpy NAOCKOCTAMM
— HaUMEHbLWWUA U3 ABYIPAHHBIX
yrnoB, 00pa30BaHHbIA  Npu
nepeceyeHnu ABYX
NAOCKOCTe. [ByrpaHHbIv yron
N3MepaeTca NUHENHbIM YraoM
ABYrpaHHOro yrna

2. OcHoBHOI 3Tan 3aHATUA

OcmbicneHue cofepxaHus
3a[laHu1i NPaKTUYECKO PaboTbl,
nocneaoBaTeNbHOCTU
BbINOJIHEHMA AENCTBUMN NpU
BbINOJSIHEHUW 33,aHUIA

Pa36uTbCs HA TpU rpynnbl.

3apaHne 1 rpynne. B napke
ycTaHoBunin  Genbeepep.  Ans
AEKOpPUPOBAHMA  €ro  LBeTaMu
Heo6xo[MMO npoBepuThH
nepneHanKyAAPHOCTb CTEHbI NOJY.
Kak 310 npoBepuTb C NOMOLLbIO

pynetku? BoinonHute
HeobxofuMble AeNCTBUS B
nomeLleHuy, B KOTOpOM

HaxoguTecb.  O6OCHyiiTe  cBOM
LencTeus.

PasbuBatotcs  Ha  rpynnsl,
pacnpegaenstoT 0653aHHOCTH

0K 01, OK 02, OK 03,
0K 05, OK 07.
MK 3.1
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lpynne 2. [lepes yCTaHOBKOW
cTynbeB B GenbBegepe Anf 0TAbIXA
HeobxoANMo NpoBEPUTH "
CKOppeKTUpoBaTh nx
ycTonymsoctb. Kak ¢ nomoubio
wnarata nNpoBepuTb, nexaTr nu
yeTblpe HOXKM CTyna B OJHOM
NAOCKOCTU? BbinonHuTEe npoBepky
ANA CTyNa B NOMELEHUN.

l'pynne 3. [1poBepuTb C NOMOLLbIO
oTBeca nepneHANKYNAPHOCTb
CTbIKOB CTEH Mony.
MNapannenbHOCTb CTLIKOB ApYr

Apyry

CamocTosTe/ibHOE BbINONHEHKe
3a[1aH1i NPaKTUYECKO PaboTbl
B COOTBETCTBUU C UHCTPYKLMEN,
METOANYECKMMM YKa3aHUAMM

Mpenogasaresb KOHTposMpyeTt
paboty B rpynnax, no
Heo6Xxo0aMMOCTH KOMMEHTUpYeT

AeicTBuA B rpynnax

1 rpynna. OTMeyaeT Ha CTeHe
nony MeTku Ha paccroaHuu 30
cM un 40 cM OT nauHTyCa.
3amepseM paccTosiHue Mexay
meTkamu. Ecnm oHo pasHo 50
CM, TO CTeHa nepneHanKynAapHa
nony. (teopema [udaropa,
NIUHENHbIA yron, onpepeneHune

nepneHAnKyAApPHbIX
nnocKocTen)

lpynna 2. HaTarusaer wnarat
KpecT-HaKpecT yepes

rpaHWyYHble TOYKKM cTyna. Ecau
wnarat nepeceyerca, HOXKM
CTyna  fnexar B OfHOW
MJIOCKOCTH.

lpynna 3. C  nomoupbio
CTPOUTENIbHOTO oTBeca
nposepseT BEPTUKANbHOCTb
CTblKa CTEH MO OTHOLWEHUI0 K

WHpauBuayanbHo-
rpynnoeas pabota
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nony. [lepneHgukynap  u3
OOHOW TOYKM efUHCTBEHEH.
Mpamble, nepneHANKYNApHbIE K
NNOCKOCTU napannenbHbl Apyr

APyry

0606weHve 1 cucTematnsaumus | Mpenogasatens npepnaraet | lpepcrasutens rpynnbl Ouanor
pe3ynbTaToB BbIMONHEHUSA NPeACTaBUTENIO TPYNMbl 00bACHUTL | 06BACHAET nopsAjoK
NPaKTUYECKON paboTbl BbINOSIHEHME 3afiaHuA. BbIMOJIHEHHbIX AEACTBUNA,
060CHOBbIBAET nx.
Mpepcrasutenn ppyrux rpynn
KOMMEHTUPYIOT NpaBUNbHOCTb
AEeNnCcTBMI
3. 3aKnio4MTeNbHBIN 3Tan 3aHATUS
MoaBeaeHne UTOroB paboThbl; Kakue n3 n3yyeHHbix HakToB Mo Teme rpynnbl OTBeT faer 0K 01, 0K 02, OK 03,
dukcaumns foctmkeHus Leneit (| ctepeomeTpun Gbinn npeacTaBuUTeNb Apyrou OK 05, OK 07.
MCNONb30BaHbI NPU BbINOSHEHUK rpynnel. NK 3.1
3apaHua? Kaxpbln  3anofnHseT  aucT
OueHnTb no 10-6anbHON WKane CaMOOLEHKHN
paboTy Ha 3aHATUM C NO3ULUN:
«I» 0 10
«Mbi» 0 10
«[eno» 0 10
3anonHnUTe NUCTbl CAMOOLEHKM
Nopsepem wutor. OueHky nonyyaert
KaX bl
4. 3apaHusa pna N3rotoBuTH MaKeT NPAMOYroabHOIO WnpnBmpyanbHas

CAMOCTOATEJIbHOro BbiNOJIHEHUA

napannenenunesa, onucatb
NpaKTUYECKUE MeTofbl KOHTPOS
NPaBUIbHOCTH N3roToBNEHUA
(napannenbHoCTb "
nepneHANKYAAPHOCTb pebep,
npamele  yrasl).  [peanoxuts

BapuaHTbl pa3MelleHns MaKeTa, Kak
apT-00bEeKTa, B NApKOBOW 30He

TBOpYeckas paboTa

42




Pa3pen 3. KoopguHaTbl M BEKTOpbI B NPOCTPAHCTBE

OnopHbiit KoHcnekT Tembl 3.1-3.2 KoopauHaTLI M BEKTOPbI B NPOCTPaHCTBE

Tema 3aHaTUSA KoopAnHaTLI 1 BEKTOPbI B NPOCTPAHCTBE
[lekapToBbl KOOpPAMHATLI B NpOCTpaHCTBE. BekTopbl B npocTpaHcTBe. CloXeHue 1 BblYMTaHME BEKTOPOB. YMHOXEHME
BeKTOpa Ha uncno. KomnnanapHsle BekTopbl. CkanspHoe npon3BeaeHne BeKTOPOB. Pa3noxeHne BEKTOpa no Tpem
CopepraHue Tembl HeKoMniaHapHbIM BekTOpaMm. MpocTeiiwmne 3apaun B KoopauHaTtax. KoopanHaTel BEKTOPa, paccTosHUE MeXay

TOYKAMM, KOOPAMHATLI CEPeANHbI OTPE3Ka, CKaNsApHOEe Npou3BeeHMe BEKTOPOB B KOOPAMHATAX, YrON MEXAY
BEKTOPAMMW, Yro/l MeXJY NPAMOI U NNOCKOCTbIO, YroN MEXAY NI0CKOCTAMM

Buapl 3aHaTUA

KOMOMHMPOBAHHOE

lnaHnpyemble
obpa3oBaTenbHble
pe3ynbTarhbl

P61, P69, 1P6 11, 1P6 12, 1P6 13.
0Py 1, APy 14, APy 15, Py 16, APy 17, APy 19.
0K 01, OK 02, OK 03, OK 05, OK 07.

GopMmbl OpraHm3aLum
yuyebHOW AeaTenbHOCTM

®poHTanbHas, MHAMBUAYANbHAS, TPyNnoBas

Tunbl OLEHOYHbBIX
MeponpuUATUN

YcTHBbI poHTanbHbIN onpoc, rpaduyeckas paboTa, camocTosTeNbHas pabota

Puc. 7
Ha puc. 7 nsobpaeHr napannenenuneg ABCDA,B.C.D,. Touku M u K — cepenuHbl pebep B.C, n A,D,. YkaxuTe Ha 3TOM
PUCYHKe BCe napbi:
a) COHaNpaBieHHbIX BEKTOPOB;
0) NPOTUBONONOXHO HaNpPaB/eHHbIX BEKTOPOB;
B) paBHbIX BEKTOPOB.
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[1an napannenenunen ABCDA1B1C1D1. YKaxuTe BEKTOP C HAYa/I0M M KOHLIOM B BEpLUMHAX Napanienenunesa, pasHoii: 1)
@i+§f+ﬁ£+€5; 2) E—a .

e

[ BTerpasgmpe DABC Touka M — Touka nepeceyeHust meauaH rpati DBC, E — cepenmna AC. Pasnoxute Bektop EM o

sexropam AC , AB ; AD

F 3?2
T
4 A
RS B.Y
E
5
X 6 C Haiigute koopauHatel Touek A, B, C, D, E, F
(1 Daubl Touku A (-3; 1; 2) u B (1; -1; 2) HaiiguTe: a) KoopauHaThl cepefimHbl oTpe3dka AB; 6) KoopauHaThbl 1

anury AB.

(] Mpu KaKoM 3HaYeHUu /7 BeKTopbl a {3; =277, =} n b {2; 2; -3} GyayT nepneHauKyNAPHbIMU?

O Oawbl Toukn A(2;1;-8), B(1;-5;0), C(8;1;-4).

O Boiuncnute yron mexgy npamsimu AB 1 CD, ecnu A(1;1;0), B(3;-1;2), D(0;1;0).
(1 B kyb6e ABCDA1B1C1D1 Touka K — uenTp rpasu DCC1D1. Boiuncnute yron mexay npsamsimu: a) BC1 u AK; 6)
B1D n A1K.

®0C KoHTponbHas pabota «KoopanHaThl 1 BEKTOPbIY

3afjaHus pis
CaMOCTOSATENIbHOTO
BbIMOJIHEHUSA

1 W3BecTHO, YTO BEKTOPSI AB uCD paBHbl. /13 faHHbIX yTBEPXKAEHNI BbIOEPUTE BEPHOE:
a) npamble AB u CD napannenbHel;
6) nyun AB n CD coHanpasneHsl;
B) BEKTOPbI ABuDC PaBHbI;
r) YTBEPXAEHUSA a-B HE BEPHbI.
(1 B npsmoyronsHom napannenenunege ABCDA,B,C,D, pe6pa AB, AA, 1 AD paBHbl 6 CM, 4 CM 1 5 CM COOTBETCTBEHHO.

Hangute gnuHy Bektopa DM, roe M — cepenuHa pebpa A,B..
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K, & A°
E
6
P \4
/\M F
X
0 D Hanpute pnuHy otpeska AB 1 koopanHatsl ero cepeauHsbl, ecnm OP =7, AD = 8.

[ B kybe ABCDA,B,C,D,annHa pebpa pasHa 1. M — cepepuHa pebpa A,D,Wcnonb3ys meTon koopauHar, Hangute: a) Yron
mexgy npambimun A,C n C,M; 6) PaccTosiHue mexay cepenuHamu otpeskoB A,C u CM.

45




TexHonornyeckas kapta Tema 3.3 Knym6bl Ha KOOpPAMHATHOW NNOCKOCTH

1. | Tema 3aHatus

Knym6bl Ha KOOPAWMHATHOW NNOCKOCTM

2. | CopepxaHue TeMmbl

PacHeThI

KOOp,D,l/IHaTHaﬂ NAOCKOCTb. Bblumcnenune paCCTOHHMVI “ nnowanen Ha nnockoctu. KonnyectBeHHble

3. | Tun 3aHaTMA

I PaKTUYECKOE 3aHATUNE

4. | Gopmbl opraHM3aLmm y4ebHom

NHpuBuayansHo-rpynnoBas

LeATeNIbHOCTH
MnaHupyemble Tunbl OLEHOYHbIX
Jranbl 3aHATUA [lesTenbHocTb Npenogasarens [lesTenbHOCTb 06yvalowmxcs 06pa3oBare/ibHbIe MeponpusATHiA
pesynbrartbl

1. OpraHn3auWOHHbIiA 3Tan 3aHATUA

Co3paHue paboyeit 06CTaHOBKM,
aKTyanu3aums MOTUBOB Y4ebHOIA
AEATENbHOCTH

KoHueHTpupyert BHUMaHue
obyyatowmxcs.

Bo3moxHOCTH COBPEMEHHOr0
NaHawadTHOro AM3aitHa NOCTOAHHO
paclmpstoTcs " TpebytoT
npUMMeHeHus rnyboKux, B TOM yucne
" MaTemMaTU4yecKux, 3HaHMUIA.
CneumanucTbl yyaTcs «pucoBaTh Ha
knymbax», Cco3aaBas  UBETOYHblE
wenespsl. W Mbl  nonpobyem
CeroaHs  paccuymTatb  CO3AaHue
CBOEro Liefespa.

Obyuatoumecs noAroTaBanBaloT
HeoOXoAuMble  MPUHALNEKHOCTH,
3aHWUMaloT CBOU MecTa

0K 01, OK 02, OK 03
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AKTyanusauus cogepanus,
HeobX0AMMOro 15 BbINOAHEHUS
NPaKTUYECKO paboTbl

MoctaBuM  3agayy  paccyuTaTth
co3faHue Knymbbl nepes 6acceiiHom
B BUAE Aenb(duHa Ha naowanke 4x6

M2,

*  Yto npepactaBnsem  coboit
KOOpAMHATHAA NNOCKOCTb?

Kak Ha3bIBaOTCA
KOOpAMHATHbIE OCK?

Kak HalTM Ha nNJ0OCKOCTM
paccTosHMe MeXAy fBYyMs TOYKaMU?
Kak noacyuTtatb  naowanb

durypsl Ha KneTkax?

OTBeTbl 06yYaloWMXCA:

. [lBe B3anMHO
nepneHANKYNApHbIE NPsAMbIE C
3a[laHHbIM HanpaBleHNeM U
€AVHUYHBIMM OTPE3KAMK;

. Ocb abcuumce (0x), ocb
opauHart (Oy)
. AB =

V&g —xa)2 + (y5 — ya)?

. Pa3butb durypy Ha
NPAMOYrONbHUKM U MPAMOYTONbHbIE
TPeyroNbHUKM, CYNTaTh, KaK CyMMy
NOJNIYYMBLUUXCA YacTewn

®poHTanbHbIE
onpoc

2. OcHoBHOI1 3Tan 3aHATUA

OcmbicneHune cogepxanus
3a[1aHu1i NPaKTUYECKOi PaboTbl,
nocnegoBaTesbHOCTH

*  [onyunte KoopanHaTbl hurypel
(npunoxeHue 1);

*  WN306pasutb burypy Ha

MonyyaloT 3agaHue, pacnpefensiot
Mexay  coboit  Buabl  pabor,
NPUCTYNAIOT K BbINONHEHMIO

0K 01, OK 02, 0K 03,
0K 05, OK 07,
MK 3.1.
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BbIMOHEHNA AeNCTBUI NPU
BbINOHEHWUW 3afaHU

KOOPAMHATHOI NIIOCKOCTH;

*  Paccuurtatb MaclTab "
pacnonoxeHue durypsl Ha
nnoulagke 4x6 m2;

*  BbluncauTb nnowaab hurypsl;

*  BblbpaTb UBeTbl, paccyuTathb
KONMYecTBO HeoOX0MMOIA paccanbl;
*  BbINONHWUTL PUCYHOK KNyMObI;

*  [logrotoBuTh oT4yeT no
BbINOJIHEHHO paboTe paboTy K
cnave;

*  Pacnpegenute 006s3aHHOCTM B
rpynne  Ans  pauuoHanu3auuu
JencTBUn

EcTb N1 BOMpockl No 3aaaHuto

MepeHoc Np1oBpeTeHHbIX
3HaHWI U UX NepPBUYHOE
NPUMEHEHWE B HOBbIX YCIOBUAX
C Lienbio hOpPMUPOBaHMS YMEHUI

NMomoraer HayaTb pa6ory,
KOHTpOnupyert pacnpefeneHue
oba3aHHoCTe

BbINOMHAOT HECKONbKO PUCYHKOB:
0N pacyeToB  MacwTaba wu
pacnoNoXeHUs Ha MEeCTHOCTU, Ans
BblYMCIEHUA nnowanu, ans
(OpPMUPOBAHMS LIBETOBOW ramMMbl W
BblOOpa BWMAOB  paccagbl, Ans
pacyeTa KonMyecTsa paccagsl

CamocTosTenbHoe BbinonHeHne | KonTponupyeT u  KoppekTupyet | PacyeTb Ha KOOPAWUHATHOM
3afiaHui NpaKTMyeckon paboTbl | CaMOCTOATENbHYIO paboTy | NIOCKOCTU NEPeBOAAT HA peanbHyIo
B COOTBETCTBUM C UHCTPYKLMeEN, | 0byyalowmuxcs naouanky.
METOANYECKUMU YKA3aAHNAMU OnpepensaoT BUAbI  NOCAJ0YHOrO
maTepuana
OcyllecTBafOT B UHTEPHETE MOUCK
ANsA pacyeta CTOMMOCTH
OcdopmnstoT oTyeT
0606LueHue n cuctemaT3aums . Kakne  ymeHus,  nomumo | - epeBop eanHuL, niowaau,
pe3ynbTaToB BbiNONHEHUS paboThl C KOOPAWHATHOW | BblYMCIIEHWE NIOLWAAN NO

NpaKTUYeCKomn paboThbl

MNOCKOCTbIO  NOHagobunuce B
[aHHOWN NpaKTU4yeckom paborte.

KNeToO4YKaMm, ymeHune BbINONHUTDL
pacyeT CTOMMOCTHU
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. Kakue LONONHUTENbHbIE
pecypcel noHagobunuce npu
BbINOJIHEHMW PACYETOB.

. Bo3HMKNa M HEOOXOAMUMOCTb
B MCNO/Ib30BAHUM KOMMbIOTEPHbIX
NPUNOXKEHUIA [N ONTUMU3ALUM U
NOBbIWEHNS KayecTBa paboThl?

. Yto TO He ObINO yuyTeHO B
pabote?

. Kanbkynartop,
MHOPMALMOHHbIE peCypChbl ANA
noucKa maTepuanos

. 06nerynnu 66l paboTty
rpaduyeckme npunoXeHus gna
n3ob6paxeHus Gurypel, ans
nopbopa uBeTa, pacyeTa niowaau
. He npou3sBeneH pacyert
CTOMMOCTU paboT Ans nosyyeHus
nonHon nHdopmauum no pabote
Haf, NoA0OHbIM NPOEKTOM

3. 3aKniounTeNbHbLIN 3Tan 3aHATUSA

MoaBeaeHue UTOroB paboThbl;
(uKcauma [OCTUKEHUS Lienen
(oueHka peaTenbHOCTU
0by4aloLLmMXCcs); onpeneneHne
NepcnekTMBbI JaNnbHenLwen
paboTl

OueHuTb no 10-6anbHON WKane
paboTy Ha 3aHATUM C MO3ULUU:

«S» 0 10
«Mbi» 0 10
«[leno» 0 10

3anoHNUTE TUCTbI CAMOOLIEHKH
Mopsepem wutor. OueHKy nonyyaet
KaXnabli.

Cnacu6o 3a akTUBHYIO paboy!

3anonHAT NNCTbl CAMOOLEHKU

4, 3apaHus phs
CaMOCTOATE/IbHOIO BbINONHEHUS

Pa3paboTaTb  CBOW  HebOONbLIOIA
AW3aiiH-NPOEKT C MOJIHbIM pacyeToM,
“cnonb3oBaHue rpaduyeckux
NpuUNoXeHun  OyfeT  OUEHEHO
OTAENbHO.

Haitu uHdopmaunio 1 nokasatb
npumeHeHne  opMmybl Muka
noAcyeTa  NAoOWaAM  K/IeTYaToil

burypsl
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Mpunoxenue 1.
KoopauHaTtbl Touek urypbl Ha NIOCKOCTU, KOTOPYH HYXHO NOCTPOUT.
(12; 2), (5; 5), (2; 5), (-3; 7), (-1; 4,5), (-6; 4), (-11; -1), (-7; -5), (-1; -7), (3; -8), (5; -11), (4; -7), (6; -5), (3; -6), (2; -6), (-1; -5),
(-6; -2), (0; -1), (-1; -3), (2; -2), (3; -1), (5; -1), (4; 0), (8; 0), (9; 1), (12; 2). [na3 (7,5; 3).

Mpunoxenue 2. 0T4eT 06yYaIOWMXCS
Pacuet nnowaau. Becero 6x4 = 24 M° = 240000 cm’
1 kn =20 c™®

' -54000 cMm’

BMWOJ1a CUHAA

' - 40000 c™’

LMHepapus

- 144000 c™’
PY/IOHHbIN ra3oH

D-2000

Buona benas

cm?
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PacueT nocago4yHoro matepuana

Bua paccagel | nnowanps | Lewa, py6 | Konuuectso, wr | CtoumocTs, py6b
PynOHHbIN 145 m° | 250 18 4500

ra3oH

Buona cuuss | 5,5 m* 500/10wT | 550 27500

Buona 6enas | 0,2 M° 500/10 wt | 20 1000
LinHepapus 4 M 200/6 wt | 400 13400

NT10ro:46400
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Paspen 4. OcHOBbl TpUroHoMeTpUmn. TpUroHoMeTpuyeckue GyHKLMm

OnopHbiit KoHCneKT Tembl 4.1-4.3 TpUuroHomeTpUyeckne PyHKLUM NPOU3BONLHOIO yrna, Yncna. PagmaHHas v rpagycHas mepa yrna.

OcHoBHble TPMroHOMeTpUYECcKHe ToxaecTea. Popmynsl npusepeHus. CUHYC, KOCUHYC, TAHTEHC CYMMbl U Pa3HOCTU BYX YT/IOB.

CuHYC U KOCKMHYC ABOIAHOTO yrna. ®opmynbl NONOBUHHOIO Yria

Tema 3aHaTUSA

TpuroHomeTpuyeckue GyHKLUM NPOU3BONLHOIO YrNa, Yncna. PaguaHHas u rpagycHas mepa yria
OCHOBHble TPUTOHOMETPUYECKME TOXKAECTBA.

®opmynbl NpuBeaeHUs

CWMHYC, KOCUHYC, TAaHFEHC CYMMbl U PAa3HOCTM ABYX VI/I0B

CMHYC M KOCUHYC ABOIHOTO yrna. PopMynbl NONOBUHHOTO yrna

CopepaHue Tembl

PaguaHHas mepa yrna. [oBOpOT TOYKM BOKpPYr Havana KoopauHat. OnpepeneHue CUHYCa, KOCWMHYCA, TaHTeHCa W
KOTaHreHca. 3HaKM CWUHyCa, KOCMHYCA, TaHreHca M KOTAHreHca Mo YeTBEpTAM. 3aBUCMMOCTb MEXAY CUHYCOM,
KOCMHYCOM, TAaHF€HCOM UM KOTAHTeHCOM OJHOr0 M TOro e yrna. TpuroHomeTpuyeckue ToxaecTBa. CUHYC, KOCKHYC,
TAHFEHC W KOTAHFeHC YroB o U -o. PopMynbl CNOXEHUA. CUHYC, KOCUHYC W TaHreHC ABoiiHoro yrna. ®opmysnel
npusenenuns. Cymma u pasHocTb cuHycoB. Cymma M pasHOCTb KOCKUHYCOB. CMHYC U KOCMHYC ABoiiHOro yrna. ®opmynel
nonoBMHHOrO yrna. lNpeobpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (YHKUMI B Npou3BefeHWe U NPOU3BELEHUA B
cymMy. BbipaxeHue TpuroHomeTpuyeckux GyHKUMIA 4Yepe3 TaHTeHC MONOBUMHHOrO aprymeHta. [peobpa3oBaHus
NPOCTENLINX TPUTOHOMETPUYECKUX BbIPAXKEH Uil

Buabl 3aHaTMSA KombuHupoBaHHoE

MnaHupyemble [P6 1, IP6 3, 1P6 5, [1P6 14.
0bpa3oBaTeNbHble APy 1, APy 6, Py 7, APy 8, 1Py 18, 1Py 19.
pe3ynbTarthl 0K 01, OK 02, OK 03, OK 04, OK 05, OK 06.

®opMbl OpraH13aLmm
y4e6HOI AeaTeNbHOCTH

(hpoHTaNbHas, rpynnoBas, NapHas, MHAUBKIYANbHARA

Tunbl OLEHOYHbIX
MeponpuATUN

YCTHbI 0npoc, pelleHne 3afay, TeCTUPOBaHuUe
1. Haitgute 3HaueHue BbipaxeHus: 2sin 60° + cos90° —tg45°
2.  (CpaBHuTe c Hyném BbipaxeHus: sin 120°, cos 195°, ctg 359°.
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3. Buluncaure: 6cos? +tgz(— zj - ctg(— Zj .
4 3 2

4.  YnpoctuTe BblpaxeHue: sin(z + o )* cos(z — )

Ctg(sﬂ — a]
2

3apaHus pas
CaMOCTOATENIbHOTO
BbINOSIHEHUS

5.  YnpocTtute BblpaxeHue: sina.cosa.ctga-1
6.  YnpocTuTe BbipaxeHue: SiN~ @ —cos® a
Sin ¢ *Ccos«
7.  Bbluucnute: 2sin 15°. cos 15°
8.  Buluncaute: cos '~
4
9. Tlpencrasus 105° kak 60°+ 45° Bbluncnute sin 105°.
10. [lawHo: sina=—g, roe ﬂ<a<37”. HanauTe tg 2a
1. Haiigute 3HayeHue BblpaxeHus: 5sin 30° — ctg45° + cos180°
2. CpaBHuTe C HyNEM BbipaxkeHus: sin 187°, cos 215°, tg 80°.
. . (3
3. Boiumcaute: 5sin| — - |+4cos0—3sin| > |+ cos?| £
2 2 6
sin| —+«
4, Ynpoctute Bbipaxenue: tg(zr —a) [ 2 )
cos(z + ) (37r j
9 ——«
2
COoS 2
5. Ynpoctute BblpaxeHme: ——— — COS &
CoS +Sin a
sin“a—1
6. Ynpoctute BblpaxeHmne: —————
1-cos” «
7. Boiumcnure: cos® = —sin2 %
8 8
8. Bbiuncnute: cos 150°
9. MpeacTasue 15° kak 45°— 30°, Bbluncaute cos 15°.
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10. [aHo: cosa= —%, roe % < a < - Hanpure ctg 2a

OnopHblit KOHCNEKT TeMbl 4.4—4.8 TpuroHoMeTpuyeckue GpyHKLUM, UX CBOACTBA U rpaduKm

Tema 3aHsaTUSA

TpuroHomeTpuyeckue GyHKLMUM, X CBONCTBA U rpaduKm

06nacTb onpeaeneHns U MHOXECTBO 3HAYEHWII TPUTOHOMETPUYECKUX DYHKLNIA. YETHOCTb, HEYETHOCTb, NEPUOANYHOCTD
TpUroHomeTpuyeckux dpyHkuuit. CeoiicTa u rpadukm yHKLMIA y = cos X, y =sin x, y = tg x, y = ctg x. Ckatne u

CopepaHue Tembl .
pacTaxeHune rpadUKOB TPUTOHOMETPUYECKMX  (DYHKLUA.
Mpeobpa3oBaHue rpaMKoB TpUroHoMeTpuyeckux hyHkumii. 06paTHble TPUroHoMeTpUYeckue QyHKLMUN.
Buabl 3aHATUSA KombnHupoBaHHoe
MnaHupyemble [1P6 1, 1P6 3, 1P6 5, [1P6 14.
0bpa3oBaTeNbHble [Py 1, APy 6, APy 7, APy 8, 1Py 18, Py 19.
pe3ynbTarhbl 0K 01, OK 02, OK 03, OK 04, OK 05, OK 06.

®opmbl opraHu3aymuu
yuyebHOW AeaTenbHOCTM

(poHTanbHas, rpynnoBas, NapHas, MHAMBKAYabHAS.

Tunbl OLEHOYHbIX
MeponpuUATUN

YCTHBIN onpoc, peleHne 3aay, TECTUPOBaHME

1. HaiiT o6nactb onpeaeneHms n MHOXeCTBO 3HAYEHUN DYHKUMK Y = Sin X + 2.

2. BbIsCHWUTB, ABNAETCA NN DYHKLNSA

Y = X2 + COS X YETHOW MU HEYETHON.

3. [lokasaTtb, YTO HaMMEHbLINIA MONOXKUTENbHbI NepuoA DYHKLUMMN Y = COS 2 X PaBEH TL.

4. Haitu npuHapnexaline oTpesKy [- T; Tt] KOpHU ypaBHEHUSA C NOMOLLbIO rpaduKka hyHKLUK.

5. MocTpouTtb rpaduk PYHKLKUM Y = COS X - 1 1 HAWTM 3HAYEHMUE apryMeHTa, NP KOTOPbIX PYHKLMA BO3paCTaeT,

NPUHUMAET HanboNblLEe 3HAYEHNE.

6. Bbluncauts 3HayeHune BoipaxeHus. OTBeT B KAXAOM 3a4aHNM 3anucaTh B pafiMaHHOM 1 rpagycHoOi Mepe yraa .
. V3

1. arc sin —

2. arc tg (-1).

3. 2 arc cos (-1) +3 arc sin (-1).

OTBeT B CrefytoWmx 3afaHnAX 3anucaThb B BUAE Yucna.
1. V2cos( arc ctg (-1)).
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8 sin(arc sin (-1)).

3apaHus gns
CaMOCTOATENIbHOTO
BbINOJIHEHUSA

HaiiTn obnacTb onpefeneHms n MHOXeCTBO 3HaYeHUN QYHKLUM Y = 3 COS X.

BbIACHUTD, ABNAETCA NN PYHKLUMA Y = X3 Sin X YETHON UNN HEYETHOW.

[lokasaTtb, YTO HaUMEHbLINIA MONOXUTENbHbIA NepuoA BYHKLNUYN paBeH 4Tt.

Haiitn npuHapnexauwme otpesky [0; 2,5T] KOpHW ypaBHEHUS C NOMOLLbIO rpadnKa QYHKLUH.

: MocTpouTs rpaduk GYHKLMM U HANTK 3HAYEHWE AaPryMEHTa, MPU KOTOPbIX PYHKLUS YObIBAET, NPUHUMAET
HaMMeHbluee 3HaYeHue.

N

arc ctg (- v3).

6. BbluncnnTb 3HaueHune BbipaxeHus. OTBET B KaX/AOM 3aaHuUM 3anucaTb B pagUaHHOM 1 rpafycHoi Mepe yria.
1. arc sin (-1).

2. arc cos (-1)

3.

4.

7arccos0-2arccos1-3arcsini.

OTBeT B CnefyoLWMX 3aaaHNAX 3annucaTth B BUE Yncna.
1. ctg (arc tg (-1)).

2. ctg (3 arcsin (-1))
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TexHonornyeckas kapra Tema 4.6 lpeobpa3zoBaHue rpadMKoB TPUroHOMETPUYECKUX DYHKLMIA

1. Tema 3aHATuS Mpeobpa3oBaHue rpacdMKOB TPUTOHOMETPUYECKUX DYHKLMIA
CopepxaHue Tembl 06nacTb onpeaeneHns 1 MHOXKECTBO 3HaYeHN1 TPUTOHOMETPUYECKUX DYHKLMIA. YETHOCTD,
HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPUYECKUX PYHKLMIA. CBOMCTBA M rpaduKmM (DYHKLMI
y=cosx y=sinx, y=tgx, y=ctgx.
Ckatve u pactaxeHue rpaduKOB TPUTOHOMETPUYECKUX  (YHKLMNA.
3. Tun 3aHATUA MpakTuyeckoe 3aHATHe
4. (®opMmbl OpraHm3aumm ®poHTanbHasA, rpynnosas
y4ebHOI1 AeATENbHOCTH
MnaHupyemble Tunbl
STanbl 3aHATUA ,U,EFITEHI:HOCT b Npenoaaearens JJ,EHTEHI:HOCT b CTYAEHTOB 06pa30BaTEJ1bH OLUEHOYHbIX
bl@ pe3ynbTarhl MepOonpUATUIA
1. OpraHu3aLUWOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeit 06CTaHOBKM, Yenosek no npupojae CBoen CTpeMmUTbCA K HacTpanBatotcs Ha paboTy OK 01, 0K 02, | becepa
dKTya/in3almna MOTMBOB yqe6H017| rapMoOHNKN KO BCEMY. EI.Ll,e OPEBHUE TPEKU 0K 03

peatenbHocTu. [poBepka
BbINOAHEHWA 3aaaHuii BCP /
BXO[HOW KOHTPOJb

M3y4yanu CBA3M MaTeMaTUKMN C NPUPOAOIA,
CTPEMACH HAWTK BO BCEX €e NPOoABIeHUAX
NoOpALOK, FAPMOHMIO U COBEPLEHCTBO. Tpyabl
MHOMUX QHTUYHBIX YYEHbIX TONBbKO YKpenaanu
Bepy nofen B T0, YTO B OCHOBE NMOCTPOEHUA
BceneHHOW nexart matematuyeckue
NPUHLMMbI U 4TO 3aKOHbI MAaTEMATUKU — KNOY
K MOHUMAHWIO NPUPOAbI.

Ewle 3a fonro fo HOBOW 3pbl BAaBUJIOHCKKE
yyeHble yMenu npeacKka3biBaTb CONTHEYHbIE 1
NIYHHblE 3aTMeHMA. ITO N03BONAET CAeNaTh
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BbIBOJ O TOM, 4TO UM ObININ N3BECTHbI
HEKOTOpble NpOoCTeLmne CBeleHns 13
TpuroHometpuun. Kak u ntobas Hay4Has
AMCUMNINHA, TPUTOHOMETPUA BO3HUKAA U3
noTpebHOCTe NPaKTUYECKON AeATENbHOCTY
yesoBeKa

CeroaHs Mbl C BaMM NpUMEHUM KpacoTy
TPUTOHOMETPUYECKUX DYHKLMIA K
NAaHMPOBAHMIO CaJ0BO-NAPKOBOIO y4acTKa.

AKTyanu3aumsa copepKaHus, Y70 Takoe TpUroHomeTpua? OTBevatoT Ha BONpPOCHI 0K 01. ®poHTaNbHbIA
He0OX0AMMOro 151 BbINOJHEHNA Kakne TpuroHometrpuyeckue QyHKLUM Bbl OK 06 onpoc
NabopaTopHbIX M NPAKTUYECKMX 3HaeTe?
pabot Nepeuncnute OCHOBHble CBOMCTBA

TPUTOHOMETPUYECKUX DYHKLMIA.
2. OcHOBHOM 3Tan 3aHATUA
OcmbicneHne cofepanus 3agaHuii | MNpepnaraet npoBecTy NpakTUYeCKyo paboty, | [eicTBYOT N0 MHCTPYKLUM 0K 01, 0K 02, | Mpaktuyeckas
NPaKTUYECKMX 1 TABOPATOPHbIX COCTOSLLYI0 U3 ABYX 3TANOB: CPeAAMM 0K 03, 0K 04, | paboTa
pabot, nocnesoBaTeNbHOCTH 3NeKTPOHHOII TabANLLI NOCTPOUTL rpaduKm OK 05, 0K 06

BbINOJIHEHUA [ENCTBUN Npu
BbIMOIHEHWM 3aAaHWIA AN
BOCnpoun3BefeHne opMUpyeMbIX
3HaHWI W UX NPUMEHeHNEe B
CTaHAAPTHBIX yCnoBuAx (No
aHanoruu, LeicTema B CTaHLAPTHbIX
CUTYaLMAX, TPEHUPOBOYHbIE
yNpaXHeHNs)

bYHKLMI y=Sinx; y=C0SX; y=sin2x; y=2sinx;
y=c0s0,5x; y=0,5c0sx Ha npomexyTke oT 180°
0o 360°c warom 15°

[ns 3Toro:

* B syveiiku B3,B4 BBeCTW 3Ha4eHUA yrnos B
W fanee aBTO3anoaHEHMEM NONY4YNUTb
ANanasoH aprymeHTa.

* B ayveiku C3-K3 (nepBas cTpoyka) BBecTy
hopMyNbl HYKHBIX DYHKLUUA U BBIYUCAUTD UX
3HayeHUs aBTO3anNoONHEHUEM.

*  Bblgenss napbl cTON6L,0B NOCTPOUTb
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rpadmKM napamu: y=sinx un y=sin2x; y=sinx u
y=2sinx; y=C0sx; ;U y=c0s0,5x; y=C0OSX U
y=0,5cosx.

* [lpoaHanusmpoBatb rpauku n caenatb
BbIBOAbI

90 157079633 1 6123617 314150285 12246€-16
105 183260571 096502580 .0,258819 168519143 05 1,93185185 091620786 060876143 .0,1204005
120 2,0042051 0,8600254 05 41887002 08060254 173205081 104719755 05 025
135 235810449 070710878 -0,7071068 471238808 1141421366 1,17800725 038268343 -0,6365534

2 0,78530610 070710678 30615€-17

150 261769388 05 -08660254 521508770 -0 9660254 1 1,30890694 0,25881905 -0.4330127
165 287079327 025881005 09650258 575058653 05 051763800 143060663 0,13062819 04820629
180 3,14150265 1.2240E-16 1 628318531 -2449E-16 2 4492E.16 157079633 6 120€-17 05
105 340330204 0256819 09650258 680678408 05 05176381 1,70160602 -0,1305262 -04820620
210 366519143 05 -0, 733008260  0,0660254 1189250571 .0,256819 04330127
225 302690082 -0,7071068 -0,7071068 7.85308161 1 -1.4142136 196349541 -0,3826834 -0,3535534
240 41687902 .0,8660254 05 837750041 08660254 -1,7320508 20041951 0 025
265 445058950 00650056 -0268819 890117919 05 -19318517 22262048 06067614 -0,1204005
270 471238898 1 1B37E-16 942477796 36738616 2 236610440 .0,7071068 -0 185€-17
285 407418837 .0,0056250 025681005 094837674 05 -1,0318517 248700418 .0,7933533 0,12040062
300 523608776 -0,8660254 05 104719755 08800254 -1,7320608 261700388 .0 8660254 025
15 549778714 .0,7071008 0,70710678 10,9966743 1 -1.4142136 274889357 .0,9238795 0,6355209
330 576050853 05 08660254 115191731 08880254 1 287079927 -09650258 04330127

5 0
0258819 096502581 12 0427718 05 05178381 301060296 09914449 0 48206291

45 602129502
H

MepeHoc NpUOBPETEHHBIX 3HAHWIA 1
VX NepBUYHOE NPUMEHEHNE B
HOBBIX MM U3MEHEHHbIX YCNOBUSAX C
Lenbto hopMMPOBAHMA YMEHUI
(TBOpYeCKHe, NpobNEMHbIE 3aaa4K,
cuTyaumm)

Y Bac nepep rnasamu pasnuyHble rpacduku
TPUrOHOMETPUYECKUX  YHKLMIA. Bawa
3ajaya CNpoeKkTMpoBaTb MNNOWAAKY, rAe

NIMHUN  NOPOXEK W O04YepTaHUA 6@C€,£|,0K,

Knym6 33aAalTCs 3TUMU QYHKLUAMM

OK 04, OK 06,
MK 3.1.

lNpakTnyeckas
paboTa
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CamocTodATenbHOE BbINOHEHNE KoHTponupyet pesTenbHocTb obyuvatowmxcs, | OcdopmasioTr  mogenu Knymb Ha HabniopeHue
3alaHUN NPAKTUYECKUX UK KOHCYNbTUPYET NpK HE0OXOLMMOCTH AncTax A3, BbIMOJHAIOT

nabopatopHbix paboT B HEe0bXx04MMble BbIYUCNEHNUS

COOTBETCTBUM C MHCTPYKLYMEN,

MEeTOLMYECKUMM YKa3aHWAMMY,

TEXHOOTNYECKUMU KapTaMu

06006LLeHMe U cUCTEMATU3ALMS MNpepnaraer npencTaBuUThb npoaykt | Obyyatowmecs AEMOHCTpUpYIOT 3awmTa pabot
pe3y/bTaToB BbIMOHEHUA NpaKTUYecKoit paboTbl MOAeNu nnowanok

nabopaTopHbIX pabor,

NPAKTUYECKNX PabOT, yNpaXHEHWH,

3aaHui

3. 3aKnio4mTeNbHBIN 3Tan 3aHATUS

MoapeneHue UToros paboThbl; Kakoit 3tan paboTbl Mokasancs Bam 0K 01, OK 02,

huKcaLma JOCTUXEHMA Lenen Haubonee MHTEPECHbIM? Hanbonee OK 03, OK 04,

(oueHka peaTenbHOCTU CNOXHbIM? OK 05, OK 06

0by4aloLLmMXcs); onpeneneHne
nepcneKTUBbI AaNnbHel et paboT

4. 3aaaHna 1A CaMOCTOSATENIbHOMO
BbINOJHEHMSA

MpoBecTn uccnepoBaHue GyHKUWIA y=Sinx;
y=C0sX; y=sin2x; y=2sinx; y=c0s0,5x;
y=0,5c0sx
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OnopHblit KOHCNeKT Tembl 4.9-4.10 TpuroHomeTpU4eCKkme ypaBHEHMA U HEpaBEHCTBA

Tema 3aHsaTUSA

TpuUroHOMeTpUYeCcKMe ypaBHEHMA U HEPAaBEHCTBA

CopepaHue Tembl

YpaBHeHue cos x= a. YpaBHeHue sin x= a. YpaBHeHue tg x= g, ctg x= a. PeweHne TPUroHOMeTPUYECKNX YpaBHEHWI
OCHOBHbIX TWUMOB: MNpoOCTeiilune TPUrOHOMETPUYECKMe yYpaBHEeHUs, CBOAALMECH K KBAaApaTHbIM., pellaemble
pa3noXeHnemM Ha MHOXUTENW, OLHOPOLHbIE.

lpocTeiimne TpUroHoMeTpUYECKME HepaBEHCTBA

Buabl 3aHATUSA KombuHupoBaHHoE

MnaHupyemble [1P6 1, 1P6 3, 1P6 5, [1P6 14.
0bpa3oBaTeNbHble [Py 1, APy 6, APy 7, APy 8, 1Py 18, Py 19.
pe3ynbTarhbl 0K 01, OK 02, OK 03, OK 04, OK 05, OK 06.

®opmbl OpraHusaumum
yuyebHOW feaTenbHOCTM

(poHTaNbHas, rpynnoBas, NapHas, UHAUBKUAYabHAs

Tunbl OLEHOYHbIX
MeponpuUATUN

YCTHbI 0npoc, pelleHne 3afay, TeCTUpOBaHue
PewuTe ypaBHeHue

a) cos x=-1

0) sinx=\/2—E

B) ctgx=-/3.

2. a) sin*x+sinx-2=0

6) 3sin’x-cosx+1=0.

3. a) sinx- cosx=0

6) 3sin*x+2+/3sinx cosx+cos x=0.

4. Pelunte HepaBeHCTBO :

a) sin x<0,5; 6)cos x>0,5; B) tgx <-3.
r) 2cos®x+v/2sin x >2

3apaHus gns
CaMOCTOSTENIbHOTO
BbINOJIHEHUSA

1.PewuTe ypaBHeHue
a) sinx=-1

6) cosx=g

B) tgx=-/3.
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2. a) cos’x-cos x-2=0
6) 3cos’x-2sinx+2=0.
3. a) sinx+ cosx=0

6) 3sin*x-2+/3 sinx cosx +cos x=0.

4.Pelunte HepaBeHCTBO
a) Sinx>0,5

6)cos x<0,5

B) tg x >-3.

r) 2sin’x- cos x >2
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Pa3gen 5. [lponssoaHas PpyHKUWK, ee npUMeHeHue

OnopHblit KoHcneKT Tembl 5.1-5.3 NoHaTHe npou3sogHoi. [poussoaHblie dyHKUUA. [IpoM3BOAHbBIE CYMMBbI, Pa3HOCTH

npou3BefeHus, 4actHoro. Mpon3BogHble TPUroHOMeTpUYecKux pyHKumMin. MponsBoaHan CNOXHOMN YyHKLUK

Tema 3aHaTUA

lMoHsATMe npon3sogHon. lponssogHble yHKUMIA. [TPON3BOAHbBIE CYMMbI, Pa3HOCTY
npou3BefeHus, 4actHoro. [pon3BofHbIe TPUrOHOMETpUYEeCKUX PyHKLMiA. [Tpon3BogHan CNOXHOW yHKLMK

CopepaHue TeMmbl

OnpeaeneHue YCIOBOM NOCNEAOBATENBHOCTU U CNOCOOLI ee 3anaHus. CBOMCTBA YMCIOBLIX NOCNefoBaTeNnsHocTein. OnpeaeneHue
npefena nociefoBatenbHoCcTU. Beluncnenve npeaenos nocnegosatensHocTeid. Npeaen dyHKLMM Ha 6eckoHeyHocTu. Mpepen
tyHKuUMK B TouKe. [pupalleHmne aprymenTa. [pupalleHune dyHKLUMK. 3apadm, NpUBOAALLME K MOHATUIO NPOU3BOLHOM.
OnpegeneHvie npon3BoAHON. ANTOPUTM OTbICKaHWA npou3sogHoi. opmynbl anddepeHumposaHus. Mpasuna
anddepeHumposaHusa. OnpegeneHue CnoXHoOM QyHKLMK. [Tporn3BOAHAA CNOKHON PYHKLMH

Bupbl 3aHATUA KombuHMpoBaHHoe

AaHUpyeMble [P6 1, 1P6 4, [1P6 6, [1P6 14.

06pasoBaTenbHble OPy 1, APy 6, APy 7, APy 8, IPy 9, 1Py 10, 1Py 11, 1Py 18, [Py 19.
0K 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

pe3ynbTarhbl

®opMbl opraHu3aLmm
y4e6HOI AesTeNbHOCTH

(poHTanbHas, rpynnoBas, NapHas, MHAMBKAYAbHAS

Tunbl OLEHOYHbIX
MeponpuUATUN

YcTHBIN Onpoc, pelueHune 3afay, TeCTUpoBaHue

1) AncdepeHumnpoBaHme - 310
1. npouecc BbI4UCIEHNA NPOM3BOLHON
2. yCnoBue BblYUCNEHUs npefena
3. npoLecc BblYMCNEHNUS ONPeaeeHHOro HTerpana
4. NpoLEeCC BbIYUCNEHUs HeONPeeNeHHOro UHTerpana

2) yCTc?HOBI/ITe..COOTBETCTBMe

OYHKLUWA N EE NPOM3BOAHAA
1y fFx)=x a) Fx)=x
2) f(X)=4 b) f'(X)=1
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3) f (x) =cos x c) f'(x) =sin x

2 f'(x)=2
f(x)=2 d) TOO=2
4) 2 ' _
e) f'(x) =—sin x

f f'(X)ZO

3)Mpasuno andbepeHLMPOBaHMSA YaCTHOrO ( g9(x)
f(x)-9(x)+f(x)-9(x

1. 9°(x)
F(x)-g()-f(9)-g9(x)
2. 9*(x)

5 F0-900-F(0-g()
o 00900+ (-9 ()

4) Haiipute 3HayeHne Npon3BOLHOM
1
ly=

CcoSsx
2.

3x2-2

x3

1
3. y=tgx+;

3apaHus pas
CaMOCTOATENIbHOTO
BbINOSIHEHUS

1) ina pyHKUMK y=5x+1 HanpuTe:

1. npupateHne Ay npu nepexope oT Toukm X0 K Touke X0+Ax;

2. OTHOLUEHWe NpUpaLLeHna GyHKUMKM Ay K npypalLeHuio aprymeHTa Ax;

3. npegen OTHOWEHUA NpUpaLLeHNs YHKLMW K NpUpaLLeHnio aprymeHTa npu x— 0.
2) CooTBeTCTBME NPOU3BOSHbIX CTENEHHOW (YHKLNN

3 Y=3 5 Y =12x
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2 Y= 4x3 b) y =12x°

3) V= 6x° A y'. =12x

4 Y=2x° Y= 24x%°

5 Y= 4x5 o) Y =12x°
ﬂ y = 24-X3

3) Haiigute 3HauyeHue Npon3BOAHOM B TOUKE
1. y=X’-2x+x+2
2.y=Vx(2sinx + 1)
1
Y=
4) Haiigte npou3BogHyto QyHKUMM y=Vx? + 16




OnopHblit KOHCNeKT TeMmbl 5.4-5.6 MoHATME 0 HenpepbIBHOCTH DYHKLUKUKM. MeTop MHTepBanoB. feomeTpuyeckmii n pusndeckun

CMbICN NPOU3BOAHON

lNoHATMe 0 HenpepbIBHOCTU hyHKUMK. MeToa nHTEpBanoB.

Tema 3aHaTUA » y y
[eoMeTprYeCKunii M HU3NYECKMI CMBIC MPOM3BOLHOM
loHsATMe HenpepbiBHO yHKLMKU. CBOMCTBA HeNpepbiBHOM hyHKUMK. CBA3b MEXAY HENPEPLIBHOCTbIO U ANdhepeHLpyeEMOCTbIO
(YHKLMK B TOUKe. ANTOPUTM peLLEHNA HEPAaBEHCTB METOL0M UHTEPBANOB.
[eoMeTpUYECKMiA CMbICT NPOU3BOAHON (PYHKLMM — YTNIOBOIN KOIPMULMEHT KacaTebHOI K rpadnky GyHKLMM B TOUKE.
ConepyaHie Temsi p POM3BOAHON (YHKUMM — Y bpuyy PaduKy dyHKY

Dusnyeckuii (MexaHMYeCKMit) CMbIC NPOU3BOAHON- MTHOBEHHYIO CKOPOCTb B MOMEHT BpeMeHu £ V=215 (t).
YpaBHeHwue KacaTenbHOM K rpadmky hyHKUMK.
ANropuTM™ coCTaBNEHUsA YPaBHEHWSA KacaTebHOI K rpadmKy GyHKUMKM y=f(x)

Bupapl 3aHATUA Kom6uHMpoBaHHoe

MnaHupyembie [1P6 1, 1P6 4, [1P6 6, [1P6 14.

0Bpa30BATENbHbE APy 1, Py 6, Py 7, APy 8, 1Py 9, 1Py 10, Py 11, Py 18, 1Py 19.
0K 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

pe3ynibTathl

®opMmbl OpraHu3aymum
yuyebHOW AeaTenbHOCTM

(poHTanbHas, rpynnoBas, NapHas, MHAMBKUAYAbHAS

Tunbl OLLEHOYHbIX
MeponpuATUI

YcTHBIN Onpoc, pelueHune 3ajay, TeCTUpoBaHue

1) YTBepKAeHMEe O TOM, Y4TO YrI0BOW KOIPPULMEHT KacaTeNbHO K rpaduKy GyHKLMM, paBEH NPOM3BOLHON 3TOMN
(YHKLKUM B TOYKE KacaHMA BblpaaeT

1. dn3MYecKunin CMbICT NPOU3BOJHO

2. reOMeTPMYECKUI CMbICN NPOU3BOAHOA

3. onpepeneHvie Npon3BoLHOMN

2) MaTepuanbHas TouKa ABUMKETCSA MPAMONUHEAHO MO 3aKoHy X(t)=6t2-48t+17 (roe x — paccTosHWe OT TOYKM OTCyYeTa B MeTpax, t
— BpeMs B CEKyH/aX, U3MepeHHoe C Hayana ABuxeHus). Hangure ee ckopocTb (B M/C) B MOMEHT BpemeHu t=9c.

3)Haitgute ypaBHeHue KacatensHoi K rpadmky dyHKumm f(x)=-x-4x+2 B Touke c abcumccoit X=1.

4)Ha pucyHke n3obpaxeH rpaduk dyHkummn y=f(x) onpepeneHHoi Ha uHTepsane (-5:5). HaiguTe KONMYECTBO TOYEK, B KOTOPbIX
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KacaTtenbHas K rpadmky yHKLMKM napannenbHa npsamon y=6.
YA

Ak

5)Ha pucyHke n306paxéH rpacdmk dyHkumm y=Ff(x) 1 kacatenbHas K Hemy B TouKe ¢ abcumccoi x,. Haiipute 3HaveHve
Npon3BoAHON yHKLMK f(X) B TOUKe X,

.‘ /

\

0

3apaHus pns
CaMOCTOSTENIbHOTO
BbIMNOJIHEHUSA

1) YTBepaeH1e 0 TOM, YTO MrHOBEHHAA CKOPOCTb PaBHa MPOM3BOAHOM OT NyTW B AaHHbI MOMEHT BPEMEHU BblpaXaeT
1. Gu3mnyecKunit CMbIC NPOM3BOSHON

2. reOMeTp1YeCcKuni CMbICN NPOU3BOAHOM

3. onpepeneHune Npou3BOAHOM

o 1
2) MatepuanbHas TOUYKa ABUKETCA NPAMOIMHEHO NO 3aKOHY x(t)=5t3-3t2+2t (roe x — paccTosiHWe OT TOYKM OTCYeTa B MeTpax, t

— BpeMs B CeKyHAaX, M3MepeHHoe C Hayana aBuxeHuns). Hangure ee ckopocTb B (M/C) B MOMEHT BpemeHu t=6c.
3)HaitguTe ypaBHeHuWe KacatensHoi K rpadmky dyHKumum f(x)=x’+5x+5 B TOUKe € abcumccom x=-1.
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4) Ha pucyHke n3obpaxeH rpadmk dyHkumumn y=Ff(x) onpepneneHHoii Ha uHTepBane (-4:8). Haitnute KoNMYeCTBO TOYEK, B KOTOPbIX
KacaTenbHas K rpaduky yHKLMM napannenbHa npsamoi y=18

_ ¥

ANER R

5)Ha pucyHke n306paxéH rpacmk dyHKumm y=Ff(x) 1 kacatenbHas K Hemy B Touke ¢ abcumccoii 0. Haitgute 3HaueHre
npou3BoaHoM dyHKLMK f(x) B Touke X0

YA
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OnopHblit KOHCNeKT TeMbl 5.7-5.9 MOHOTOHHOCTb yHKLMKU. TOYKM 3KCTpemyMbl. UccnegoBaHue GyHKLMIA M NOCTpOeHUe rpacuKoB.

Hanbonblwee n HaumeHblwee 3HaAYEHUA PYHKLNUM

MoHOTOHHOCTb (hyHKUMK. ToukK akcTpemyMmbl. MiccnepoBaHue dyHKLMIA M NOCTpoeHMe rpadmKoB.

1. Tema 3aHATHA
Haubonbluee 1 HarMeHblUee 3HaYeHNs (DYHKLMK
BospacTaHue 1 yobiBaHWe hyHKLMM, COOTBETCTBIE BO3PACTaHUs U yObIBaHWSA (YHKLMM 3HAKY NPOU3BOAHOMN. [oHsTHE
NPOW3BOLHON BbICLIErO NOPAAKA, COOTBETCTBME 3HAKA BTOPOI NPOM3BOAHON BbIMYKNOCTU (BOrHYTOCTM) (DYHKLMK HA OTpe3Ke.
5 Conepanie Tem 3apaun Ha MakcMMyM U MUHUMYM. ViccnenoBaHmre hyHKLMM Ha MOHOTOHHOCTb, HAXOXAEHWE HaUBObLLME U HAaUMEHbLINE
’ 3HauYeHWA PYHKLUMIA, NOCTPOEHME rpadp¥KoB MHOMOYIEHOB C UCMO/Ib30BAHWEM annapaTa MaTeMaTM4ecKoro aHanusa.
[MoHATME acCUMNTOTLI, CNOCOObLI X onpeaeneHus. ANropUTM UCCNefoBaHUs YHKLUWK U NOCTPOEHNS ee rpaduKa C NOMOLLbIO
npou3BofHoN. [IpobHo-nHenHas (yHKLmMA
3. Buabl 3aHATUA Kom6uH1poBaHHoe
MnaHupyembie [1P6 1, 1P6 4, [1P6 6, [1P6 14.
. 0Bpaz0BaTENbHBIE APy 1, Py 6, Py 7, APy 8, IPy 9, 1Py 10, Py 11, Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
pe3ynibTathl
5 ®opmbl opraHu3aymuu (poHTanbHas, rpynnoBas, NapHas, MHAWBKAYANbHAA

y4YebHOMN AesTeNbHOCTH

YCTHbIi onpoc, pelleHne 3aaay, TeCTUpOBaHMe

1) Haitpute npoMexyTKW Bo3pacTaHus v yobiBaHUA ByHKUNUY f(x) =2X°-3x°-6x+5

6. Tunel OLeHOUHbIX 2) Hanpgute kputuyeckue (CTaLuMoOHApHBIE) TOYKN PyHKUMK: f(Xx)= 2x-33x2. B oTBeTE yKaXUTE CyMMY KPUTUYECKMX
MeponpuATUN TOYeK, NpUHaLexXallnx NpomexyTky [- 1;8]

3)HaiiTu uHTepBanbl BbIMYKAOCTM BBEPX U BbINYKIOCTU BHU3, TOUKM Nepernba dyHKuuK f(x) =x'-24x'+3x+5

4)Ha pucyHke n3obpaxéH rpaduk pyHkuum y = f( x). Yucna a, b, ¢, d u e 3apaioT Ha ocu X YeTbipe UHTepBana.
Monb3yacb rpauKOM, NOCTaBbTE B COOTBETCTBME KAXKLOMY MHTEPBANY XapaKTEPUCTUKY QYHKLUM MW €€ NPON3BOJHONA.
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YA

/ = o) I—

1

aO| p \_/d e

WHTEPBAJbI

A)(a; b)

B)(b; c)

B)(c; d)

N(d;e)

3HAYEHWNA I'IPOVI3BO)J,HOI7I

1)npon3BofHas oTpuuatenbHa Ha BCEM UHTepBane

2)Npou3BofHas NONOXMTENbHA B HAYae MHTEPBANa M OTPULATENIbHA B KOHLLe MHTEpBana
3)dyHKUMA OTpULATENbHA B HAYANE MHTEPBANA U NONOXMUTENIbHA B KOHLLE UHTEpBaANa
4)Npon3BOfHas NONOXNUTEIbHA HAa BCEM UHTEpBae

3apaHus gns
CaMOCTOSTENIbHOTO
BbINOJIHEHUA

1) Haitpute npoMexyTKu Bo3pacTaHus u yobiBaHua hyHKUNUY f(Xx) =3x"-25X +60x+3

2) Haitpute Kputnyeckue (ctaumoHapHble) TOYKM DyHKUNK: f(x)=x'-9x'-21x-7. B 0TBETE yKAXKNUTE CYMMY KPUTUYECKUX
TOYeK, NPUHALIEXALLNX NPOMEXYTKY [- 2;3]

3) HaiiTu uHTepBanbl BbINYKIOCTM BBEPX W BbIMYKIOCTU BHIU3, TOYKM nepernba dyHkuum f(x) =x'e”

4) Ha pucyHke u3o6paxeéH rpadmk dyHkumm y = f( x) n otmeyeHsl Touku K, L, M u N Ha ocu x. Monb3ysck rpadmkom,
NnoCTaBbTe B COOTBETCTBME KAXA0M TOUYKE XapaKTEPUCTUKY PYHKLMM 1 €€ NPOU3BOLHON.

Huke yKka3aHbl 3HaYe€HMA NPOU3BOHOMN B IaHHbIX TOYKaX. [Monb3yack rpadukom, NOCTaBbTe B COOTBETCTBUE KA Ol
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TOYKe 3HayeHne NPOM3BOAHON B HEN.

TOYKN

A)K

B)L

B)M

NN

XAPAKTEPUCTUKW OYHKLW NN NPOU3BOIHON

1) pyHKLMA NONOXKMTENbHA, MPOM3BOAHAA MONOKUTENbHA
2) byHKUMA OTpULATENbHA, NPOU3BOAHASA OTpULATENbHA
3) dyHKLMA NONOXMTENbHA, NPOKU3BOAHAA paBHa 0

4) YyHKLMA OTpULLATENbHA, NPOM3BOSHAA NMONOXMUTENbHA
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TexHonoruyeckas kapta Tema 5.10 HaxoxaeHue onTMManbHOro pesynbTata C NOMOLLbIO NPOU3BOLHOIM NPU 0POPMNIEHMN CKBEPOB,

NapKoB
1. | Tema 3aHsATUA HaxoxpeHne onTManbHOro pesynbTaTa C NOMOLLb0 NPOM3BOAHOM NpU 0hOPMNEHUI CKBEPOB, NApPKOB
2. | CopepaHue Tembl HanmeHbLuee 1 HanbonbLuee 3HaYeHNe hyHKLMK
3. Tun 3aHaTUA npaKTMHECKOQ 3aHATUE (I'IpaKTl/NeCKaﬂ)
4., (DOprI OpraHn3aunu yHE6HOI7I MHD,MBM,EI,ya}'IbHO-prI'II'IOBaﬂ
OeATeNIbHOCTU
Mnanupyem Tunbl
ble OLIEHOYHbIX
3ranbl 3aHATHA [lesarenbHOCTL Npenopasarens [leATenbHOCTb CTYAEHTOB obpasosare | MeponpuATuii
NbHble
pesynbTarbl

1. OpraHu3aLUWOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeit 06CTaHOBKM, «...HET HU OfiHOI 06MacT B MaTeMaTuKe, KOTopas becepa
aKTyanm3aums MOTUBOB Y4eBHOI KOTAa-11bo He OKAXKETC NPUMEHUMON K SBNEHUSAM
peatenbHocTy. [poBepka AeCTBUTENBHOTO MUpa...» H.W. JlobaueBckuit
BbINOSHEHWA 3aaaHuii BCP / BxoaHoi
KOHTpPOJIb
AKTyanu3aumsa copepKaHus, YT0 Takoe NnaHAWaTHLIN AU3anH? Oxunpaaemblii OTBET: 0K.03,
Heo6X0AMMOro s BbINONHEHWS JlaHgwadTHbI au3aitH - 310 paspabotka | OK.06,
nabopaTopHbIX M NPaKTUYECKNUX paboT n  BHeapeHue  meponpuatuit  no | OK.07

npeobpasoBaHuio 1 0OPMIEHUIO

3eMeNbHOr0  yyacTKa. Cywecrayet

MHOXECTBO  pelleHuii  0byCTpoiCTBa

TEPPUTOPUM 3eMENIbHOTO y4acTKa. 310 K

BO3BEAlEHME  aNbMUIACKUX  TOPOK, MU

oopmneHne  rasoHOB U KIyM6,

OpraHu3auus OCBELLEeHUA U  NONUB3,

BKJIIOYEHME MaJiblX apXUTEKTYPHbIX HOopM
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(ckynbnTyp, 6eCEOK, MOCTUKOB, Kayenei),
M  MHoroe
HACKOJIbKO

MCKYCCTBEHHBbIX
Apyroe. Or
npogeccuoHanbHoO

BOLOEMOB
TOrO,
pa3paboTaH

n

BHE[PEeH NpOeKT NaHAWadTHOro An3aiHa,
3aBUCUT, OYAET NN HA y4acTKe YIOTHO U

KOM(OPTHO

2. OcHoBHOI1 3Tan 3aHATUA

OcMbicneHne coaepKaHns 3aaHuil
NPaKTUYECKMX 1 1aBopaTOpHbIX paboT,
nocneoBaTeNbHOCTU BbINOJIHEHMS
[eiCTBUN NPU BbINONHEHUW 3a[aHWIA
WNKU BOCNPOM3BEAEHME
(hopmMMpyeMbIX 3HaHWIA 1 UX
NPUMeHeHWe B CTaHAAPTHbIX YCOBUAX
(no aHanoruw, pencrems B
CTaHAAPTHBIX CUTYALMSAX,
TPEHWUPOBOYHbIE YNPAKHEHUS)

1. GyHKLMA HA3bIBAETCA BO3pACTatoLLEl Ha JAHHOM
NPOMEXYTKe, eC/u. ..

2. GyHKUMA Ha3bIBAETCA YObIBAKOLEN HA JAHHOM
NPOMEXYTKE, eC/u. ..

3. Touka x0 Ha3bIBAETCA TOUKOWN MUHUMYMA, ECIIN. ..
4. Toyka X0 Ha3blBaeTCA TOUKOWM MAaKCUMyMa, eC/N. ..
5. CTaumoHapHbIMK TOYKaMK DYHKLMK Ha3bIBAIOT
TOYKM. ..

6. Hanucatb 06Wui1 BUA ypaBHEHNA KacaTesbHOIA.
7. ®U314ecKnin CMbICN NPON3BOJHON

OTBEYAIOT HA BOMPOChHI

0K.03,
0K.06,
0K.07

(pOoHTaNbHbI
onpoc

MepeHoc NpUoBpeTEHHbIX 3HAHWIA 1
WX NEPBUYHOE NPUMEHEHUE B HOBBIX
WUAN U3MEHEHHbIX YCIIOBUAX C LIENbIO
hopMUPOBaHMSA YMEHNII (TBOPYECKME,
npobGieMHble 3aauu, CUTyaLmK)

3apava 1. [na ctpoutenscTBa POHTAHA HaMm
HeoOX0AMMO NOCTPOUTL OTKPLITHIN KeNob
NPSIMOYTOJIbHOMO CEYeHMs AN1s CTOKA BOAbl. [inHa
NepyMeTpa NoNepeyHoro CeYeHus xenoba JomxHa
PaBHATLCA 6 M. KaKoii BbICOTbI LOMKHBI ObITb CTEHKM
Keno6a, YTobbl NOAYYMICS MAKCUMANbHbIN CIIMB.
Mnowaab NonepeyHoro CeYeHms AOMKHbI ObITb
HanbonbLuen.

b

B B B
3apaya 2. Y106kl NoCcTpoUTb HacceiH Mbl B3s/IU
KBaAPATHbIN INCT KECTU CO

CTOpPOHOM 3 M. B ero yrnax Bblpe3atoT 04MHAKOBbIe

Pa3buBaloTCs Ha rpynnbl, NPUCTYNAIOT K
peLUeHuIo 3aaau.

lNpakTunyeckas
paboTa
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KBaApaTbl 1, 3arnbas Kpas no NyHKTUPHLIM INHUAM,
[iENaAtoT KOPOOKY. BbISACHNM, NPy KakMx pa3mepax
KBazpaToB 0OBEM KOPOOKM ByneT HaMbONbLINM, U
HaAEM 3TOT 0OBEM.

3apgaya 3. A Tenepb faBaiiTe BO3BeAEM KonogeLl.
[ins 3Toro u3 kpyrnoro 6peBHa AuameTpa d Hapo
Bblpe3aTb GasiKy NPAMOYro/ibHOTO CeYeHus ¢
OCHOBAHWeM a 1 BbICOTOIA h. Mpu Kakux 3HaYeHUsAX
a u h npouHocTb 6anku Gyaet HanbonbLel, ecnu
W3BECTHO, YTO MPOYHOCTb GANKM NPONOPLIMOHANBHO
ah??

3apaya 4.(ycTHo) YTobbl yKpacuTb Hal y4acToK
anbNUIACKON ropKoiA HaM HeobX0AMMO coOpaTh
KpacuBble KaMHU. [Tpy M3BEpIKEHUM By/IKaHa KaMHM
rOPHOW NOPOZbI BbIOPACKIBAKOTCA NEPNEHANKYNAPHO
BBEPX C Ha4YaNbHOM CKopocTbto 120 M/ c. Kakoit
HanGONbLUEN BbICOTbI JOCTUTHYT KAMHW, €C/IN
COMPOTUB/IEHNEM BETpa NpeHebpeyb?

CamocTosTeNbHOE BbINOAHEHNE KoHTponupyeT AesTenbHOCTb 00yyatoLLmMXCs, PewwatoT 3agaum B rpynnax 0K.01, MpakTnyeckas
3alaHnI NPaKTUYECKNX UNK KOHCYNbTUPYET, NOMOraeT no He06XoAMMOCTH 0K.03, paboTa
nabopaTopHbIX paboT B COOTBETCTBUM 0K.06,

C MHCTPYKLMEN, METOLUYECKMMM 0K.07

YKa3aHUAMY, TEXHONOTNYECKUMM

KapTamu

0606LLeHMe 1 cMCTEMATU3ALMSA KoHTponupyeT 3anuch pelueHuns 3afay Ha focke MpeacTaBuTeny rpynn 3anuchbiBaoT

pe3y/bTaToB BbINOHEHMUA pelleHmne CBOEN 3aa4M Ha [OCKe,

nabopaTopHbIX paboT, NPAKTUYECKMX 0byyaroLMecs NepenuckIBaoT B TETPaab,

paboT, ynpaXHeHWi, 3aaaHui 3a/jal0T BOMPOCHI

3. 3aKn0YUTENbHBIN 3TaN 3aHATUSA

MNoaBeaeHue UTOroB paboThl; Cdhopmynupyitte anroputmM HaxoXaeHus YuuTensb xoTen ckasarb, YTO CKOPOCTb 0K.01,

uKcaums [OCTUKEHUS Lenen HanOONbLIEr0 M HAMMEHbLUEro 3HAYeHUs YHKLUMKU. | NPUPALLEHNSA 3HAHMI Y YYEHUKA 0K.03,

(oueHka peaTenbHOCTH A tenepb nopymaitte Hag Bonpocom: 06cyxaas NONOXUTENbHASA, @ 3TO €CTb 3a/10T TOTO, 0K.06,
00y4aloLLmMXCs); onpefeneHne yCNexu CBOEro yYeHWKa, y4uTeNb Tak 0TO3BaNCs O YTO 3HaHUs BO3PACTYT. 0K.07

NepcneKTUBbI AaNbHelLweid paboTl

HeMm:
"OH 04YeHb Mano 3HaeT, HO V HETO NONOXUTEJIbHAA

Ycnexu B yuebe - Npou3BofHas 3HAHUIA
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npon3sogHas"

4. 3apaHnA pna CaMOCTOATENbHOTO
BbIMNONHEHUA

Ncnonb3ys BatmaH A3, BbINOAHWUTL 3CKKU3
yyacTka C TapMOHMYHbIM  PAacMnoNOXeHUeM
(hOHTaHa, KONOALA M aNbNMINCKOro MOCTUKA
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Pa3gen 6. MHororpaHHUKK 1 Tena BpaleHus

OnopHblii KoHcneKT Tembl 6.1-6.8 MHOrorpaHHUKK, MX 3N1EMEHTbI, NNOWaAb NOBEPXHOCTU. CUMMETPUA B NPOCTPaAHCTBE

Tema 3aHaTHA MHOrorpaHHMKM, X 3NEMeHTbI, NIoWaab NnoBepxHocTn. CUMMEeTpUA B NPOCTPAHCTBE
Mpu3ma (HakNoOHHas, NpsAMas, NpaBuNbHAA) U e€ anemeHTsl. [apannenenunes. CBOMCTBA NPAMOYrONbHOMO
napannenenunena. Ky6. NMupamupaa u eé anemenTbl. MpaBunbHas nupamuaa. YceyeHHas nupamupaa. Mpocreiiwmne
CopepixaHue TeMbl KOMOMHALMM MHOTOrPaHHUKOB. BbluncieHne 3nemMeHTOB NPOCTPAHCTBEHHbIX Guryp (pE6pa, AnaroHanu, yribl).

Mnowanb NOBEPXHOCTU MHOTOTPAHHUKOB. [1paBuabHbIe MHOrorpaHHUKK. CuMmeTpua B npocTpaHcTse. lpumepsl
CMMMETpUi1 B npodeccum

Buapl 3aHaTUA

Kom61HMpoBaHHoe

lnaHnpyemble
obpa3oBaTeNbHble
pe3ynbTarhbl

[P6 1, 1P6 6, 1P6 9, 1P6 10, AP6 11, AP6 12, IP6 14.
0Py 1, APy 12, APy 13, Py 14, APy 15, Py 16, APy 18, iPy 19.
0K 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

®opMmbl opraHu3aLum
y4YebHOMN AeaTeNbHOCTH

®poHTanbHas, MHAMBUAYabHAS

Tunbl OLEHOYHbIX
MeponpuUATUNA

YcTHbI DpOHTaNbHBI OMPOC, MAaTEMATUYECKMIA UKTAHT, CaMOCTOATeNbHasA paboTa.
Bonpocbl MatemaTnyecKoro guKTaHTa

CKONbKO OCHOBAHMM UMeeT npu3ama?

Kak Ha3blBaeTcs Npu3Ma, y KoTopoii 6okoBoe pebpo nepneHAnKyIspPHO NIOCKOCTU OCHOBAHUSA?

CKonbKO BepLUH, pebep, rpaHeil UMeeT WeCTUyrosbHas npusma?

Kakoe HavmeHbllee YuCno rpaHeit, pebep, BEpLINH MOXET UMETb NMpU3Ma?

CKkonbKo anaroHanei MOXHO MPOBECTU B YETbIPEXYrObHOW NMPU3Me; TPeyroabHon npusme?

Y KaKoii npu3Mbl BbICOTA COBNAAAET C OOKOBbIM pebpom?

Kak Ha3biBaeTca npAMas NnpM3ma, OCHOBaHWe KOTOPOIA - KBagpaT?

flBnseTcs nu npusMa npsMoOiA, €CcNu ABe ee CMeXHble OOKOBble TrpaHu MepneHAUKYAsPHbI K MIOCKOCTH
OCHOBaHuA?

9. flBnserca nu npu3mMa nNpaBUabHOI, €CNK BCe ee pebpa paBHbl ApYr Apyry?

CONOYOUIT NN WM -
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10. 3mepeHus npsMoyronibHOro napannenenunega pasHbl 1M, 2, 3m. Haiigute nnowapgb ero 60KoBO#
NOBEPXHOCTH.

11. Kakoe HauMeHbLIee YNCNo rpaHeit, pebep, BEpWKH MOXeT UMETb NMpaMuaa?

12. BbicoTa nupamuabl paBHa 3cM. YeMmy paBHO pacCcTosHMe OT BEPLMUHBI NMPaMUAbI O NNOCKOCTN OCHOBAHUA?

13. bokoBble pebpa TpeyronabHOW nupamuabl paBHbl 7cM, 12cM, n 5¢cm. 0gHO M3 HUX NepneHAUKYASPHO K
NNOCKOCTU OCHOBaHMA. Yemy paBHa BbICOTa NUpamMuabl?

14. OcHoBaHMe nMpamupbl — YeTblpexyrojbHUK, BCE CTOPOHbI KOTOPOro paBHbl. BbicoTa mupamupbl npoxogaut
yepes TOUKY nepeceyeHus AuaroHanen oCHOBaHUA. iBnaeTca N1 AaHHas nupamMmmMaa NpaBuabHON?

15. bokoBoe pebpo NpaBMNbLHOW TPEYrofibHOW NUpaMuAbl PpaBHO CTOPOHE OCHOBAHWA. Kakue TpeyrofbHUKM
ABNAIOTCA €€ rpaHAMM?

16. CtopoHa 0CHOBaHMsA NPaBUIbHON YETbIPEXYrosbHOM NUpamMuabl paBHo 6¢M, a 6okoBoe pebpo — 5¢cm. Haiigute:
a) anodemy; 6) nnowanb 60KOBOW NOBEPXHOCTU NUPAMUADI.

17. CoenaitTe pUCYHOK YeTbipexyrofibHOM nupamuabl, 0603HauYbTE ee M 3anuinTe: BepluHy, GokoBble pebdpa,
0CHOBaHMWe, 6OKOBbIE FpaHMu.

3apauu:
[ [lBa peGpa npsamoyronbHOro napanienenunena, BbIXOAsALWME U3 OfHON BEPLWMWHbI, paBHbl 6 U 12. Mnowaapb
NOBEPXHOCTU Napannenenunepa pasHa 576. Haingute ero guaroHans.
[J Hanpgute yron ABD_1 npamoyronbHoro napannenenunepna, gna kotoporo AB=5, AD=4, AA_1=3. [lainTe oTBeT B

|
SRPR S E— 1
k1

B A
rpagycax.

0 Haitgute yron BDA2 muororpantmka, u306paxeHHoro Ha pucyHke. Bce fBYrpaHHble Vbl MHOrOrpaHHUKa
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npamble. OTBeT faiiTe B rpagycax. °
(] HaitguTe nnouwanb NOBEPXHOCTU NPAMON NPU3MbI, B OCHOBAHWKM KOTOPOI NEXWUT poMO C AuaroHansimu,
paBHbIMK 6 1 8, a 60KOBOE pebpo npu3mbl pasHo 10.

0 B NpaBuUAbHON YeTbIpPexXyroabHow nupamupe SABCDTouka 0— LeHTp OCHOBaHuA, S—
5§

sepwuna, SO = 15, BD = 16. Hajigure 60xo80e pe6po SA- 0
(1 CTOpOHbI OCHOBaHMs NPaBUJIbHOI WECTUYTroNbHON Nupamuabl pasHbl 10, 6okoBble pébpa pasHbl 13. HaiiguTe
nnowaab 60KOBOI NOBEPXHOCTM 3TON NUpPaMuUpbl

AN

(1 B npaBunbHOI yeTblpexyronbHoit nupamuae PABCD, Bce pebpa KOTOpOi paBHbl 4, Touka K— cepeauHa
6okoBoro pebpa AP.

a) MocTpoiite ceyeHne nupamuabl NIOCKOCTbIO, NPOXOAALLEN Yepe3 TOUKY K1 napannensHoii npambeim PBu BC.

0) Hailgute nnowapnpb ceyeHus

3apaHus pns
CaMOCTOSTENbHOTO
BbINOJIHEHUA

[0 MNupamupa CHodpy vmeeT doOpMy NpaBUALHON YETbIPEXYroAbHOM MMPaMuibl, CTOPOHA OCHOBAHWA KOTOPOM
paBHa 220 M, a BbicoTa — 104 M. CTopoHa OCHOBaHWA TOYHOM My3eMHOW KOMWUM 3TOW MUPaMUAbl paBHA 44 CM.

Hanpgute BbicoTy My3eiHoi konuu. OTBeT paiiTe B CAHTUMETpaXx.!
(] Haigute nnowagb NOBEPXHOCTU MHOFOrPaHHMKA, M300PaXEHHOT0 Ha PUCYHKe (BCe ABYrpaHHbIe Yribl Npsmble).
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(1 CTOpOHbl OCHOBaHMs NPaBUIbHOW TPeyrosbHOW Nupamuabl paBHbl 8, a GOKoBble péGpa pasHbl 5. Haipgute

nnowaab 60KOBOI NOBEPXHOCTH 3TON NUPAMMLbI.
] OcHOBaHMeM MpsMOii YeTbipexyronibHoit npusmsl ABCDAB'CD' sensetca keappat ABCD co ctopoHoit 3v/2) , BbicoTa

npu3mbl paBHa 2v/7 . Touka K— cepenuHa pebpa BB'. Yepes Touku K 1 C' npoBeseHa NNoCKoCTb o, napannensHas npamoit BD'.
a) [lokaxwTe, YTO CeyeHWe NPU3MbI NJIOCKOCTBIO O ABAETCA PAaBHOOEAPEHHBIM TPEYTOIbHUKOM.
6) Haitgute nepumeTp TpeyrobHUKa, ABAIOLErocs CeYEHEM NPU3MbI MIOCKOCTbIO L.
(1 CocraBbTe Tabnuuy ons MNnatoHoBbIX TeN. YKaXMUTE UX HA3BaHWS, KONMYECTBO BEPLINH, pebep, rpaHei, LIEHTP CUMMETPUH,
€C/IN €CTb, KOSIMYECTBO OCEN W NNIOCKOCTEH CUMMETPUN.
[0 TMopbepute apT-00BEKTDI, B i3aiiHE KOTOPbIX MCMOJb30BANNCh MHOTOMPaHHUKM
[ BbINOAHMTE MUHW-AM3ANH NPOEKT 0OBEKTA CA0BO-MAPKOBOrO AM3aliHA C UCMONb30BAHMEM MHOTOrPAHHWUKOB U CUMMETPHIA
B NPOCTPAHCTBE
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OnopHblit KoHCneKT Tembl 6.9—6.12 Tena BpalueHus

Tema 3aHsaTUSA

Tena BpalieHus

ConepiaHue TeMbl

Tena BpalleHNs: LMAUHAP, KOHYC, Wap. YceyeHHblit kKoHyc. CeyeHus Ten BpaweHus. KacatenbHas niockocTb K Wwapy.
BnucaHHble 1 onncaHHble MHOTOrpaHHMKK. M10Waab NOBEPXHOCTM Te/ BpaLLeHUs

Bupabl 3aHATURA

KOMOWHMPOBAHHbIE

lnaHnpyemble
obpa3oBaTenbHble
pe3ynbTarhl

[P6 1, 1P6 6, 1P6 9, IP6 10, AP6 11, IP6 12, 1P6 14.
0Py 1, APy 12, APy 13, APy 14, APy 15, Py 16, APy 18, iPy 19.
0K 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07

®opmbl opraHu3aymuu
y4yebHOMN aeaTenbHOCTH

®poHTanbHas, MHAMBUAYANbHO- rpyNNoBas

Tunbl OLLEHOYHbIX
MeponpuATUI

YcTHbIN onpoc, pelueHue 3afay, cCamocTosTeNbHas paborta.

3apauu:

(1 B umnuHape, LAMHA OKPYXKHOCTM OCHOBAHWA KOTOPOro COCTaBAAET 8Tt CM, a BbICOTA PaBHa 6 CM, HanauTe: a) paguyc
OCHOBAHWA UWAMHAPa; 6) Niowaab 0OCHOBaHWSA LMAUHAPA; B) NNOLAAL OOKOBON NOBEPXHOCTM LMAUHAPA; T) NNOLWAAb NOJHOM
NOBEPXHOCTU LIMAMHAPA; A) NNOLWAb OCEBOTO CEYEHUA LMUHAPA; €) NOLWAfb CeYEHUS, YAANEHHOTO Ha PAaCCTOAHUM 3 CM 0 OCK
uuanMHapa.

] KBagpar co CTOpPOHOW 2 CM BpaLLAeTca BOKpYr NPSMOA, CofepiKallen OfHy U3 ero CTopoH. HaiguTe noBepxHOCTb
NONYYEHHOro TeNa BpalLeHus.

] MNpAMOYronbHKUK CO CTOPOHAMM 6 CM 1 8 CM CBEPHYNIN B LUAUHAP BbICOTOM 6 CM. HaiguTe pagnyc OCHOBaHUA LUAUHAPA.

(1 Paguyc Kpyra, Nexallero B 0CHOBaHUM KOHYCa, PaBeH 3 M, yron Mexay obpasytoLuei 1 ocHoBaHWeM coctaensiet 300.
HaiiguTe: a) obpasytoLuyto KoHyca; 6) BbICOTY KOHYCA; B) NoWaab 60KOBOI NOBEPXHOCTH KOHYCA; T) NIOLWAAb NOAHOM
NOBEPXHOCTU KOHYCA; [1) NOLLAZb OCEBOrO CEYEHUs KOHYCa; €) NIOoWaAb CeYeHNs, NPOXOAALLEro Yepes CepeayHy BbICOTbI,
napannenbHo OCHOBAHMIO KOHYCA; X) NOLaAb CeYeHMs, NPOXOAALLEro Yepes iBe 00pasytoLLme KOHYCa, Yron Mexay KOTopbiMU
cocrasnset 600.

[J MNpsamoyronbHbIA TpeYyronbHKK C KateTamun 5 cm 1 12 ¢m BpaLLaloT BOKpYr MeHbLUero Kateta. Hagure nnowagb noBepxHOCTH
noay4yeHHoro Tena.

(1 Monykpyr pagmnyca 10 cm cBepHynu B KoHyc. OnpepenwTe BbICOTY M pafnyC OCHOBAHWS KOHYCa
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[ OceBoe CeyeHme YCeueHHOro KOHyCa — PaBHOBEpeHHas TpaneLms ¢ OCHOBaHMAMM 6v/3 cM 1 10+/3 e u yrnom 30°.
HaiiguTte nnowwaab NoBepXHOCTU yCEYEHHOTO KOHyCA.

1 TnockocTb o nepecekaeT Lwap Ha paccTosHum 8 cm ot ero ueHTpa 0. Papmyc wapa pasex 10 cm. Hangure: a) pagnyc Kpyra,
MOJTy4EHHOTO CeYeHus; 6) LMHY OKPYIKHOCTU CeYeHUs; B) niowazab cdhepsl.

] BbicoTa unnunppa pasHa 3, a paauyc 0CHOBaHMs paseH 13.

a) MocTpoiiTe ceyeHue LUAMHAPA NIOCKOCTbIO, NPOXOAALLEN NapaniesbHO 0CU LMIMHAPA, TaK, YTOObI MOLLANL 3TOMO CeYEHUS
paBHsnach 72.

6) Haiigute pacctosHue oT NI0CKOCTU CeYeHMs A0 LieHTPa OCHOBAHWSA LMNMHApa

3agaHus pns
CaMOCTOSATE/IbHOIO
BbIMONHEHUSA

1.

[pAMONUHEHBIN y4acTOK TPYObl ANMHON 3 M, UMetOLLEll B CEYEHUN OKPYXKHOCTb, HE0OXO4MMO NMOKPACUTH CHAPYXK
(Topubl TpyObl OTKPbLITE, MX KpPacuUTb He HyYXHO). Hailaute nnowanb NOBEPXHOCTW, KOTOPY HeobXoLuMMO
NOKpacuTb, CNU BHELWHMIt 06xBaT TpyObl paBeH 32 cm. 0TBET AaiTe B KBaApaTHbIX CAHTUMETpax.

Kakue HauMeHblwMe pa3mepsbl, BbipaXKeHHble Le/ibilM YNCIOM CAaHTUMETPOB, AO/MKEH UMETb NPAMOYIONbHbIA NNCT
bymaru, 4Tobbl UM MOXHO OblNO 0OKNeUTb GOKOBYK NMOBEPXHOCTb LMAMHAPA C PajMyCcoM OCHOBAHUA 5CM u
BbICOTOM, PaBHOMN fMaMeTpy OCHOBAHUA?

Paguyc ocHOBaHMA UMAMHApa paBeH 26, a ero obpasywwas pasHa 9. CeyeHue, napannenbHoe ocW LUMAUHAPA,

< P
[ __’_Tir__t . ]
A= . -
yOaneHo OT Heé Ha pacCTofHue, paBHoe 24. Hanaute naowagb 3Toro ceyeHus. e =it M
[aHbl gBa umnuHapa. Pagmyc oCHOBaHMA M BbICOTA NEPBOro paBHbl COOTBETCTBEHHO 6 1 14, a BToporo — 7 u 3. Bo
CKONbKO pa3 nowanb 60KOBOI MOBEPXHOCTW NEPBOr0 LUAKHAPA Boblue Niowaan 60KoBOI NOBEPXHOCTH
Ha OKpy»XHOCTM OCHOBaHMA KOHyCa C BepLIMHOM S oTMeyeHbl Toukn A, B u C tak, uto AB = BC. MeagnaHa AM TpeyronbHmka
ACS nepecekaert BbICOTY KOHyCa.
a) Touka N — cepeauHa otpeska AC. [lokaxuTe, yto yron MNB npsmoit.
6) Haingute yron mexxay npsmbimm AM 1 SB, ecnin AS = 2, AC= kopeHb 13 (6)
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TexHonornyeckas kapra Tema 6.10 KoHyc, ero coctasnstowme. CeyeHuns KoHyca

1. | Tema 3aHsATUS KoHyc, ero coctasnsioume. CeueHns KoHyca
ConepaHue Tembl KoHyc n ero anemeHTbl. CeueHns KoHyca (mapanienbHoe OCHOBaHMIO M Mpoxoasilee yepes
BEpLLIMHY), KOHUYeCKMe ceyeHus. Pa3BEépTka KoHyca
3. | Tun 3aHatus [paKTUyecKoe 3aHATHE
4. | ®opmbl OpraH13aumm ®poHTanbHas, MHAMBUAYANbHAS
y4ebHOI AesTENbHOCTY

Mnanupyemble Tunbl OLEHOYHBIX
JTanbl 3aHATUA [lesTenbHoCTL Npenopasarens JlesrenbHoCTb 06yualowmxcs 06pa3oBare/ibHbIe MeponpusATHiA
pesynbrartbl

1. OpraHu3aUWOHHbII 3Tan 3aHATUA

Co3paHue paboyeii 3ppascTByiiTe! CerogHs Mbl | [puBeTCTBYIOT NpenofasaTens OK 01, OK 02, OK | YcTHbIn onpoc
00CTaHOBKM, NPOAO/MKAEM MAbLITb MO OKeaHy cpenu | 3aHMMAlOT CBOM MecTa 03, 0K 04, OK 05

aKTyanusaums NPOCTPAHCTBEHHbIX  reomeTpuyeckux | OTBeTsl:

MOTMBOB y‘-lE6HOIZ (bwryp n MO3HAKOMUMCA co Opr)KHOCTb — 3TO reomeTpuyeckas

DEATENBHOCTU U
YCTaHOBOK Ha
BOCNPUATUE,
OCMbICNieHne
CoAepXaHus

cnefyloumnm 06bEKTOM — KOHYCOM.

Mo Tpaguuunm npuBegem npumepsl
KOHYCOB, BCTpeyarLunxca B
MOBCEAHEBHOM XU3HU

thurypa, CoCToALLAA U3 MHOXECTBA TOYEK,
KOTOpble paBHOYAANEHbl OT 3ajaHHON
TOYKK. TOYKA, OT KOTOPOI OCTaNbHblE TOYKM
ABNAOTCA PaBHOYAANEHHbIMU, HAa3blBaeTCA
LLeHTPOM OKPYIKHOCTH.
. OTpe30oK, coefUHAIOWMNIA LLeHTP U
TOUKY, IEXALLYI0 HA OKPYKHOCTH,
Ha3blBaeTCA pagUyCcoM.
OTpe30okK, coefuHAWMI ABe NOObIE TOYKM
OKPYXHOCTU, Ha3blBAETCA XOPAOH.

Xoppa, npoxopfwas yepe3 LUEHTP
OKPYXXHOCTU, Ha3blBaeTCA AUAMETPOM.

S =mR?
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. C=2nR
TR

N — aO
180°
. _ mR? a°
T 360°

Kak  Bugum, Ham  no-npexHemy

NOHagoOMUTCA NOHUMAHME TOrO,

* Y70 HA3bIBAETCA OKPYXKHOCTbIO?

* Ha3oBuUTE OCHOBHble 31EMEHTbI
OKPYXHOCTH.

* [lo kakom dopmyne HaxopuTca
nnowaab Kpyra?

* [lo kakom dopmyne HaxopuTca
AJINHA OKPYXKHOCTH?

*  BcnomHuTe dopmyny AJMHBL fyru
OKPYXHOCTU

* [lo kakom dopmyne Haxoputca
nNowWasb CeKTopa Kpyra?

2. OcHOBHOI1 3Tan 3aHATUA

®opmupoBaHue HOBbIX | KakoBa e Tema cerogHswHero | 3anucbiBatoT Temy. «KoHyc v ero anemenTbl» | QK 01, OK 02, | becepa
3HaHwit 1 cnocobos 3aHATMA? OK 03, OK 04,
LeATenbHOCTH Hawa cerogHAWHAA UeNb KaK MOXHO 0K 05

(13noxeHne HOBOTO Oonblle y3HaTb KOHyce. Hayuutb !




Matepuana)

n306paxarhb ero. PaccmoTpeThb
CEYEHU: KOHycCa.

PewuTb 3agaum Ha  HAXOX[EHuWe
3/IeMEHTOB KOHYCa.

OnpepenaTb  KoHyc Oymem  AByMA
cnocobamu:

= Yepes KOHUYECKYIO MOBEPXHOCTb:

Paccmotpum okpyxHocTs O(r) € ar .
MpoBegem npamyio OP * a .

CoeanHUM KaXaylo TOYKY OKPYIKHOCTU
0 (r) c Toukoii P.

MoBepxHOCTB, 06pa3oBaHHas
OTpe3KaMi, COEAUHAIWNMU KAKAYIO
TOYKY  OKPYXHOCTM  C  TOYKOW,
nexauewn Ha npsmMon
nepneHAnKYNAPHOA NJOCKOCTU 3TOM
OKPYXHOCTU U npoxoaswen yvepes

LEHTP 3TOM OKPYXHOCTM — 3TO
NOBEPXHOCTb  NPAMOr0  KPYroBoro
KOHyCa

Kpyroso#n KOHYC - Teno,
OrpaHuyeHHoe KOHWYeCKOM

NOBEPXHOCTbIO U KPYroM.
KoHuyeckas noBepxHOCTb — GOKOBaAs
NOBEPXHOCTb KOHYyCa.

Kpyr — ocHOBaHMe KoHyca.

Touka P — BepwmrHa KOHyca.
O6pasyioume KOHWYeCKoW
NOBEPXHOCTU — 0bpasyiolme KoHyca.
lpamas, nNpoxopAawas 4yepe3 LeEHTp
OCHOBAHMSA 1 BEPLIMHY — OCb KOHYyCA.

R - pagmyc ocHoBaHusA
H - BbICOTa KOHyCa
L — 06pa3ytowas KoHyca

Pa3BepTKa KOHyca

L 2R
< 2mR
/
®opmynbl nnowazau 6okoBoOM
NOBEPXHOCTM  KOHyca U  MOJIHOM

NOBEPXHOCTU KOHYCa

SﬁoK nos — T[RL
Soomne=TLRL + TTR?
S|'|OJ1H I'IOB=7TR (L + R)

OCHOBHble ceyeHus KOHYCa
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Papguyc ocHoBaHMsA KOHyca — paguyc
KOHyca.

MepneHauMKynAp,  ONYWEHHbIN U3
BEPLMHbI HA NIOCKOCTb OCHOBAHUA —
BbICOTa KOHYyCa.

Y npamoro KoHyca oCb W BbICOTa
COBNaAaloT.

Y HaKNOHHOro KoHyca OCb U BbICOTA
He coBMmagator.

KoHyc  MoxeT  ObiTb  noslyyeH
BpalleHnem NpPAMOYroabHOIO
TpeyronbHUKa BOKPYr OAHOTO U3
KaTeToB, Nnpuyem 3TOT KateT Oyper
ABNATBCA BbICOTOM KOHYCa, BTOPOWA
KateT — pajaMycoMm  KOHyca, a
runoTeHysa oOpasytoleit  KoHyca.

[ns un3o6paxeHus KoHyca: CHayana
dbuKcupyeM  OCHOBaHWe B  BuUAe
3NNIUNCA, 3aTeM CTPOUM OCb MPAMOro
KOHyca (nepneHaunKynap K NaoCKOCTH
OCHOBAHMA Yepe3 LEeHTP OCHOBaHMA,
panee - obpasylowmne (obpatute
BHMMaHMe Ha UX NOCTPOeHue)

Kpyr
PaBHOOe[peHHbII TPeYroNbHUK
KoHunyeckue ceveHus

QCeB0E CEYEHUE OCEBOE CEHEHUE

ObyuaowmMecs CamMoCTOATENbHO MNbITAlOTCA
Aenatb BbIBOA O BO3MOXHbIX uUrypax,
06pa3syloWmuxca npu nepeceyeHnn KoHyca
NNOCKOCTbIO.

*  eC/IN CeKylas MNNOCKOCTb nepecekaeTt
BCe 06pasylolie KOHyCa B TOYKAX OHOW
€ro nosioCTH, Noay4yaem 3AIUNC,

*  eC/In CeKywas NNoCKOCTb MapanaieNbHa
OAHOM W3 KacaTeNbHbIX MNOCKOCTEWN
KOHyca, mofyyaem napabony,

*  eC/M CceKywas nNAOCKOCTb nepecekaeT
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Pa3BepTKOM KOHyca SABNAETCA CEKTOp,
paguyc KoToporo - obGpasylolas
KOHYCA, 1 OKPYXHOCTb OCHOBAHMS.

Wcnonb3ys  dopmynsl niowanm
CEKTOPA U JJIMHbI JYr OKPYXHOCTH,
MOXHO  BbIBECTM  opmynbl  Ans
HaXOXAEHUA NNOWAaAN MNOBEPXHOCTU
KOHyca. Henatowme moryT
NpOAEMOHCTPUPOBATL BbIBOA, (hOPMYN
niowanen  OGOKOBOW U MOSHOM
NOBEPXHOCTEN KOHYCA Ha CNepylolem
3aHATUN.

Kak Bbl pgymaete? Kakue durypsl
MOXHO NONY4YUTb, NepeceKkas KOHYC
NJIOCKOCTbIO?

K OCHOBHbIM CeYeHMAM KOHyca
OTHECeM Kpyr — ceyeHue nNoCKOCTbIO,
nepneHauMKynapHoOA  ocu  NPAMOro
Kpyroeoro KOHycCa, "
PaBHOOEAPEHHbI  TPEYroNbHUK  —
ceyeHue, npoxopsliee yYepe3 p[ABe
oOpasyioly1e 1 XopLy OCHOBAHUS.

Ocoboe  yauBneHue Bbl3bIBAIOT
KOHMYECKMNE CeYeHus:

*ecau cekylwas NNOCKOCTb
nepecekaert Bce obpasylolme KoHyca
B TOYKAx OJHOW €ero MnojocTu,
NoNy4YaeM 31unc,

- ecnun CeKylasn NNOCKOCTb

ob6e  nonoctu
runepbony

KOHyCa,

nonyvyaem
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napanneiibHa OHOM M3 KacaTeNibHbIX

NIOCKOCTEN  KOHyca,  Mojyyaem
napab6ony,

ecnu cekywas NNOCKOCTb
nepecekaer o6e MONOCTU KOHYCa,

nosy4aem runepbony

MNepBuyHoe
3aKpennieHue
M3y4eHHOro
MaTtepuana, KOHTPosb
YCBOEHMUS,
0bcyaeHue
AONYLLEHHbIX OLWMOOK
W X KOPPEKLMS.

Pewwnm 3apgaum

1. Paguyc Kpyra, nexawero B
OCHOBAHWUW KOHYCa, paBeH 3 AM, yron
Mexpy obpasywoled U OCHOBAHWEM
coctanser  30°.  Haitgute: a)
obpasylouyio KoHyca; 6) BbiCOTY
KOHyca; B) nnowagb 6GOKOBOW
NOBEPXHOCTU KOHyCa; T) MNiowaab
MONHOW MOBEPXHOCTU KOHyca; Aa)
nnowanb 0CEBOT0 CEYEHMA KOHYCa; €)
niowanb  CeyeHUs, NpOXOnALLEero
yepes cepeanHy BbICOTHI,
napanienbHo OCHOBAHWIO KOHYCa; X)
NNOWaAb  CeyeHWs, NPOXOAALLEro
yepe3 fBe obOpasytoline KOHyca, yron
MeXay KoTopbiMu cocTaBnset 60°.

2. MpAMOYronbHbIA TPeYrofbHUK C
Katetamm 5 cm u 12 cm BpauwatoT
BOKpPYr MeHbluero Kateta. Hanpute
niowanb NOBEPXHOCTU MONYYEHHOTrO
Tena.

3. [laH npAMOi KpyroBoW KOHyC C
BeplwuHon M. OceBoe  ceyeHue
KOHyCa — TpeyronbHuK c yrnom 120°
npu BepwuHe M. 06pasywollas KoHyca

6v/3.

paBHa Yepes

§ 0A =3 pm;
2DAO = 30°
a) AADO -
NPAMOYrONbHBIN
] AD =2A0=6am

A

6) U3 AADO no Teopeme Mudaropa:

DO’=36-9 =27
DO =33 am;
B) SﬁoKnoa = T[RL =7C" 3 ) 6 = 187T .U.Mz;
) Swm w=TRL+mTR? = 187 +9m =
271 oM%;
D
A C

(0)

n)

AADC - oceBoe cevyeHue

OK 01, OK 02, OK
03, OK 04, OK 05

WHpuBupyanoHble,
peweHue 3aaay
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TOuKy MnpoBefeHo ceueHue KOHYCa, | s=14c.po=21-6-3v3 =93 M2
2 4

NepneHauKyNsipHoe  OfHOIA n3 2

06pasyioLux. e)

a) [lokaxxute, 4TO NONYYMBIIMIACA B

ceyeHuu TPeyrofbHUK - D N - cepeguxa DO

TYNOYro/bHbIi i\ DN r _1

6) Haitgute paccTosiHue ot DO R_ 2

ueHTpa 0 OCHOBAHMA  KOHyca [0 r= R_ 3 M

MNI0CKOCTU CeYEHMS 2 2
S=nr?= %" ~ 7aMm?
ADAB

paBHOGeapeHHbIn, LADB
60°, 3Hauut, ADAB

PaBHOCTOPOHHMUIA.
AD =6aMm;

AD?V3  36V3 _
S== == =9
AM7;

ABAC — npamoyrosibHbll; AB = H =
5cm; AC=R=12 cm

Sl'lOl'IH I'IOE=7TR (L + R)

N3 npsamoyronbHoro TpeyronbHuka ABC: L =




BC=+vABZ2 + AC%2=13 cm
Soomnos =T+ 12+ (13 + 12) = 300w cMm2.

1) MpoBegem NPON3BOJbHYIO
obpasyowyto MK u pguamerp KL. B
nnockoctu MKL noctpoum MN L MK. Yepes
Touky N B NNOCKOCTU OCHOBAHMA NOCTPOUM
xopay RS _LKL. CeyeHune RMS wuckomoe.
NencreutensHo, RS LKL no noctpoeHuto u
RS 1 MN (TpeyronbHuK MRS
paBHoGenpeHHbIt, MN — meguaHa (pagmyc
ON, nepnenpukynsapHelini xopge RS, pgenut
xoppy nononam), 3Hauut, RS L KMN no
NpU3HaKY.

MNonyumnu, RS L KMN, KMcKMN, 3Hauur,
RS_LKM.

Wtak, RS_LKM, KM_LMN, 3Hauut, KM_LMRS

2) 3ametum, yto yron KMOpaseH 60°,

yron MKO paBeH 30°,
Toraa KO= 9,MO - 3\/§’
KM
N = =12,
cos 30°

88




MN = KMtg30° = 6, ON=3,

RN = VOR?2 — ON? = 6V/2.
Takum

o6pasom, B paBHOOEAPEHHOM
TpeyronbHuke MRS BbicoTa

1
MN < RN = =RS,
CNefoBaTeNbHo,
TPeyrofbHUK TYNOoyrobHbIN.

6) W3 ueHTpa ocHoBaHusa OonycTum
Ha MN nepnenpukynsap OH. 3ametum, uto OH
nexut B naockoctm KMN. W3 n. acnepyer,

4TO npamas RS nepneHanKynsapHa
nnockoctu KMN, cnefoBaTeNibHoO,
npamas OH nepneHgukynapHa npsamon RS.
Takum obpasom, OH— ncKomoe
paccTosHue.

Nmeem:

/OMH = /KMN — /KMO = 30°,

1 3
OH = -MO = —-v3.
2 2\/_

e

OTBeT: 0) 2
3. 3aK1I04MTENbHDIN 3Tan 3aHATUA
MNopseneHwe utoros [0 C Kakoit ¢urypoit Mbl CerofHs [ To3HaKOMUAKUCH C KOHYCOM, 0K 01, 0K 02, camonpoBepKa
paboTbl; PuKcaums MO3HaKOMUINCH? ] KoHyc - BOpoHKa, MopoxeHoe | OK 03, 0K 04,
ROCTIXKEHNSA Lienent [J B Kakux npepmMeTax noBCefHEBHOI «PoxoK»; 0K 05, OK 06,
(OueHKa AesiTeNIbHOCTH KN3HU Mbl C KOHYCOM JlucT camooLeHKu: 0K 07.
obyJatoLLmxcs); BCTpeYaemcs? 1) 3naunc; MK 2.4, NK 3.1.
onpeneneHne B 3aknwouyeHun — urpa «3Halo — He 2) 0O6pasyiowas KoHyca;
nepcnexTuBbI 3Halo»: nepef Bamu «Jluct ycBoeHus 3) Her;
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AanbHenweit paboTbl

HOBbIX 3HaHW». [lpn npaBuNbHOM
OTBETE Ha BOMPOC CTaBUM «+», ecnu
OTBET HEBEPHbIN — «-».
Kak Ha3biBaeTcs:
1)  ®urypa, nonyyeHHas B ce4eHUN
KOHYCa, ecnu ceKywas niocKoCTb
nepecekaet Bce obpasyiolme KoHyca
B TOYKAX OJHOW ero nonoctu?
2)  OTpe3ok, COeAUHAIOWMIA
BEPLIMHY C OKPYXXHOCTbIO OCHOBAHUA?
3) NmeeT nn KOHyC LeHTp
cummeTpumn?
4)  Ourypa, nony4yeHHas npw
nepeceyeHMn KOHyca NNOCKOCTbIO,
napanfenbHoi 0CHOBaHMIO?
5)  Ourypa, aBnswowwasnca 60KoBoi
NOBEPXHOCTbIO KOHyCa?

MoaBeaeM UTOrM NTUCTOB CAMOOLIEHKM.
KonuyectBo HabpaHHbIX 6annos

COOTBETCTBYET OLEHKE
Kak Bbl cuuTaete, Bbl pgocturnu
NOCTAaBNEHHOM LieNn B Hayane ypoka?
Cnacubo 3a xopouwyto paboty Ha
3aHAaTUN!

4) Kpyr;
5) Cektop

4, 3apaHus phs
CaMOCTOATE/IbHOro
BbINONHEHUA

1. Kakne HaumeHblMne pasmepsl,
BblpaXKeHHblE LeNbiM 4ucaom
CaHTUMETPOB, AOJIKEH nmeThb

NPSAMOYTONbHbIA NUCT GyMaru, 4ytoobbl
UM MOXHO OblN0 0OKNeUTb GOKOBYIO
NOBEPXHOCTb UMIMHAPA C Paguycom
OCHOBAHMA 5 CM 1 BbICOTOW, paBHOW
AMAMETpy OCHOBAHMUA?

WHpunBuayanbHas
paboTa




2. Paguyc ocHoBaHMs UMAMHApa
paBeH 26, a ero obpasyiouias paBHa 9.
CeyeHue, napannenbHoe ocu
UMNMHAPA, yAaneHo OT Heé Ha
pacctosaHue, paBHoe 24. Hanpute

naowanb ~_3T0TO ceyeHusa.

3. JaHbl gBa umnuugpa. Paguyc
OCHOBAHMA U BbICOTA MEPBOr0 PaBHHbI
COOTBETCTBEHHO 6 u 14, a BTOpOro —
7 n 3. Bo ckonbko pa3 nnowapb
60KOBOMI NOBEPXHOCTH nepBoro
uMAMHApa Gonblie nnowaan 60KoBOM
NOBEPXHOCTH BTOPOro?

4. JaHbl pgBa KoHyca. Pagwmyc
OCHOBaHMA M obpasywlas nepsoro
KOHYCa paBHbl COOTBETCTBEHHO 7 U 9,
a BToporo — 2 u 9. Bo ckonbKko pas
nnowanb  6GOKOBOM  MOBEPXHOCTH
nepBoro KoHyca OGonble niowaau
O0KOBOW  MOBEPXHOCTM  BTOPOro?

e Rers

5. Boicota KoHyca paBHa h,
paguyc  ocHoBaHus  .R.  Yepes

e

91




BEpLWUHY KOHyca nposefeHa
NAOCKOCTb, oTceKawLwas oT
OKPYXXHOCTM oOCHoBaHua payry 90°.
Boluncnute nnowagb ceyeHus
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OnopHblt KoHcneKT Tembl 6.13-6.16 06beMbl NpoCcTPaHCTBEHHBIX Ten. Mcnonb3oBaHme NPOCTPaHCTBEHHLIX (uUryp B npodeccuu

Tema 3aHATUSA 06bembl NPOCTPaHCTBEHHbIX TeN. icnonb3oBaHWe NpOCTPaHCTBEHHbIX hUryp B npodeccum.
06bem npsamoyronbHoro napannenenuneaa. 06bem ky6a. 06bembl Npusmbl 1 UUaMHAPA. 06bEMbI NMPAMUALI U
CopepixaHue Tembl KoHyca. 06bem wapa. OTHoWweHMe 06beMOB NOJOOHLIX TE.

Komno3uumnoHHble peweHus B ,£|,V|3a|7|H—npoeKTax

Bupabl 3aHATUA

KomM61HMpoBaHHble

lnaHupyemble
0bpa3oBaTeNbHble
pe3ynbTathl

11P6 1, IP6 6, 1P6 9, [IP6 10, P6 11, AP6 12, 1P6 14.

0Py 1, APy 12, APy 13, Py 14, OPy 15, 1Py 16, APy 18, IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

®opmbl OpraHusaumum
yuyebHOW feaTenbHOCTM

®poHTanbHas, MHAMBULYANbHAS, UHAUBUAYANbHO-TPYNNOBAs

Tunbl OLEHOYHbIX
MeponpuUATUN

CamocTosTenbHas paboTta, TBOPYECKMIA MUHU-NPOEKT.
[1 CamocTosTenbHas 6nuy-pabota no teme «06bEMbI NPOCTPAHCTBEHHbBIX PUTYP
|.  BapuaHt
1. [lBa pebpa npsiMoyronbHOro napannenenuneaa paBHbl 8 u 5, a 06bEM napannenenunefa paseH 280. Haiigute

nnowanb NnOBEPXHOCTU 3TOr0 napanienenunena.

[laHbl ABe NpaBUbHbIE YETbIPEXYroNbHble Nupamuabl. 06bLEM NepBoii NMpamMmabl paBeH 9.
Y BTOpOW NMpamuabl BbicoTa B 1,5 pa3a 6onblie, a CTOPOHA OCHOBAHUA B 2 pa3a bonblie, 4eM y nepBoil. Haiigute
06bEM BTOPOW NUpaMUAbI.

3. Haiigute 06beM MHOTOrpaHHUKa, N300paXXeHHOTo Ha PUCYHKe (BCe BYrpaHHbIe Yribl NpsMble).

93




2.

3.

[lBe KpyXKn uMetoT popmy unnnuHapa. Nepeas KpyxKa B NoaATOpa pasa HUXE BTOPOIA, @ BTopas
BTPOE yKe nepBoi. Bo ckonbko pa3 06bEM nepBoit KpyxKu 6onblie 06bEMa BTOPOi?

= 4

5. u B cocyne, umelowem Gopmy KOHyCa, ypOBEHb XUAKOCTU AOCTUraeT 5 BbicoTbl. 06bEM cocypa 2000 ma.

Yemy paBeH 06BbEM HanuTOM ugkoctu? OTBET AaiTe B MUIUAUTPAX.
Il. BapwuaHnt

1. [lBa pebpa npsiMoyronbHOro napannenenunepa paBHbl 6 U 4, a 06bEM napannenenunefa paseH 240. Haigute

s

- \
_g/f . |

[laHbl iBe NpaBuIbHbIE YeTbIPEXYrobHble Nupamupbl. 00bLEM NepBoii NMpamMuabl paBeH
16. Y BTOpOI NMpamuabl BbicoTa B 2 pa3a 60blle, a CTOPOHA OCHOBAHMsA B 1,5 pa3a 6onblue, Yem y NepBoil.
Haitgute 06bEM BTOpOi NMpamuasl.

HaliguTte 06bem MHOrorpaHHUKa, 306PaXXEHHOTO Ha pUCYHKe (BCe [BYrPaHHbIe Yribl NpsMble).

2

a3
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[laHbl fBe KPYXKW UMnuHapuyeckon Gopmbl. Nlepeas KpyxKa B YeTbipe pa3a HuUXe BTOpPOMN, a
BTOpas B MOITOpPA pa3a Wupe nepBoil. Bo ckonbko pa3 06bEM NepBoi KpYXKKW MeHblie 06bEMa BTOPOI?

N ;

5. u B cocygne, umerowem hopmy KOHyCa, YpOBEHb XUAKOCTU LOCTUrAET 7 BbicoTsl. 06bEM cocyma
1715 mn. Yemy paBeH 06bEM HanuTol xupkoctu? OTBET AaiiTe B MUAMAMUTPAX.
O B umnuHape obpasyowas nepneHamKynsapHa niocKocT OCHOBAHMA. Ha OKPYXHOCTM OHOrO M3 OCHOBAHMUIA

UMAMHAPA BbIOpaHbI TOYKM A, BuC 3 ya OKPY)XHOCTU ApYyroro OCHOBaHWA — TquaClanpmqéMCCl—

/ACB = 45°,AB =22, CC| = 4.

obpasyiolwas umnuHapa, a AC— anameTp ocHoBaHusA. 3BeCTHO, YTO

a) [lokaxuTe, 4TO yron Mexay npAambiMu ACy BCpaseH 60°.
6) Haiigute 06bEM umAnHApa.

[ OnuwunTe 1 NpoaHanu3npyiTe paHee Co3aaHHble AN3aNH-NPOEKTbI
®O0C KoHTposbHas paboTa «MHOrorpaHHUKK 1 TeNa BpaLLEHUS»

3apaHus pns
CaMOCTOSTENbHOIO
BbINOJIHEHUA

MoAroToBbTE MUHK NPOEKT MO OHOI U3 TEM:
*  CrunbHas reomeTpus;
- leomeTpuyeckue aHTa3mm Ha NIOCKOCTY U B MPOCTPAHCTBE;
*  [pepnoxute cBoto TeMy
Pewwute 3apgauu:
1. CropoHa Kyba paBHa 2 cM. HailanTe nnowanb NoaHOM NOBEPXHOCTU Kyba 1 ero 06bEM.
2. MNnowanb 60KOBOW rpaHM B NPaBUIbHON YETbIPEXYTObHOM NpU3Me paBHA 48CM’, a NepUMeTp OCHOBAHMA 12
cMm. Haitpute 60KkoBOE peOGPO NPU3MBI.
3. B OCHOBaHWMM MMpamMupbl NEXMUT TPEYrofibHUK CO CTOPOHAMMU 4 cM, 5 cM 1 7 cM. BeicoTa nupamuabl pasHa 12

cM. Haitgute o6bem nupamuabl.
4. OceBoe ceyeHue UMAMHAPA — KBAApAT, AMaroHans kotoporo 6 cm. Haigute nnowaab 6G0KOBOI NOBEPXHOCTH

UMAMHAPA U ero 00beM.
5. Paanyc ocHOBaHMA KOHyCa paBeH 6 CM, a 00pa3syollas HaKIoOHeHa K MIOCKOCTM OCHOBAHWA Nof yraom 60°.

HaiiguTte 06beM v nnolaab 60KOBOW NOBEPXHOCTU KOHYCA.
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6. [uametp wapa paseH 8. Haitante nnowanb chepbl M 06bem Wwapa
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Pasgen 7. MNepeoobpasHan GyHKLHUK, ee NpUMeHeHHne

OnopHblit kKoHcneKT Tema 7.1 Mepeoo6pasHas gyHKumMu. MpaBuna HaxoXaeHNUs NepBoo6pasHbIX

Tema 3aHaTUA

MepBoo6pasHas dyHKuuu. MpaBuna HaxoXaeHUs NepBoobPasHbIX.

CopepaHue Tembl

3ap)a4a 0 BOCCTAHOB/IEHMM 3aKOHA AABUXKEHMSA MO U3BECTHOI CKOPOCTU. NoHsATUE HTErpUpOoBaHUsA. O3HAKOMIEHNE C MOHATHUEM
nHTErpana u nepeoobpasHoit ans dyHkumm y=Ff(x). PeweHune 3agay Ha cBsA3b NepBo06Pa3HOIi U ee NPOU3BOLHOM,
BblYMCIEHNe NepBo06Pa3HOil Ans faHHon hyHKuMK. Tabnnua GopMmyn fis HaXoKAEH!s nepeoobpasHbIx. M3ydeHune
npaBuna BblYMCIEHUA NePBOOOPA3HOI

Buabl 3aHsTMSA KombuHupoBaHHoe

Mnanvpyemble [lP6 1, IP6 4, PG 6, [IPG 14.

06pasoBaTeNbHble OPy 1, APy 6, Py 7, Py 8, Py 9, IPy 10, iPy 11, iPy 18, [IPy 19.
OK 01, OK 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

pe3ynbrarsl

®opMbl opraH13aLmm
y4ebHOW fiesTeNnbHOCTY

OpoHTanbHas, MHAWBMAYANbHAS, TPYNNOBAs

YcTHBIN ONpoc, pelueHune 3afay, TeCTUpoBaHue
1. TeomeTpuyeckuit CMbICI ONpeAeNeHHOro MHTerpana CoCToMT B HAXOXAEHUN
1) CKOPOCTW NPOTEKAHUA XMMUYECKON peakuum
2) nnowanmn KpUBONMHERHON Tpaneyuu
3) 3KCTpeMyMOB (yHKLUY
4) NpUBNNKEHHOTO BbIYMCNEHUSA
2. YcTaHoBWTE COOTBETCTBME MeXAY QYyHKLMeEN 1 e€ nepBoobpasHoit

Tunbl OLEHOUHbIX 1) f(X) =3+X a) F(X)=3x* + x+C .
MepOonpUATHIA 3. Haitgute nepBoo6pa3Hyio GyHKLMM y=Sin X,
fF(x)=6X+1 —oy2 _ayh npoxopALLyto Yepes Touky M(-rt;0)
2) (9 b) F(x)=2x"-3x"+C 4. Ha pucyHke n306paxéH rpaduk
, , byHKUMK y= AX) — OfHOI U3 NepBOOOPA3HbIX
3) f(x)=3x"+2x F(x) e i byHKUMK A X), onpeaenéHHON Ha UHTepBane
) 2 (=3; 5). Haltgute Konn4ecTso pelieHuni
4 F()= 4x-12%° g F= x*—6x?+C  YypaBHeHus fx) =0 Ha oTpeske [-2; 4].
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y.ll

/\.

\,\(\;

)

3apaHus pas
CaMOCTOATENIbHOTO
BbINOSIHEHUS

OnpepeneHHblit UHTErpan f:f(x)dx =

D Hb)-Ha);
2)
3)
4)

2. Haiigute 06wmit BUS nepBoobpasHbix F(x) ons GyHKuum £ (x):
a)f(x)=x+2,6)f(x)=x-2x+1;

3. HaitguTe nepBoo6pasHyto hyHKLMM y=COS X, TPOXOAALLYI0 Yepe3 Touky M(0;-2)
4. Ha pucyHke nzobpaxéH rpaduk hyHKuun y= Ax) — ofHOMN M3 nepBoobpa3HbIX hyHKUMK A X), onpeaenéHHoi
Ha uHTepBane (—2; 4). Hanpgute KonnyecTBo pelweHnit ypasHeHus A x) = 0 Ha oTpeske [—1; 3].

V

\/\ y=F(x)
MWy

2 0] 1 4 x
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OnopHbiit KoHcneKT Tembl 7.2-7.4 Mnowanb KpuBonnHeitHoi Tpaneymu. Popmyna HototoHa — JleibHuua. HeonpepeneHHblit u

onpeAeneHHbn MHTerpansl. [oHATUE 06 onpefeneHHOM MHTErpane Kak naowaau KpUBOANHEAHOM TpaneLuu

Tema 3aHsTUA

Mnowaab KpMBOAUHENHOI Tpaneunn. opmyna HeloToHa — JlebHMLa. HeonpeaeneHHbli U onpefeneHHbI MHTErpansl.
MoHATMe 06 onpefeneHHOM UHTErpase Kak nnowaan KpUBOIMHERHOM TpaneLum

CopepaHve Tembl

3apauu, NpuUBOAsALLME K NOHATUIO ONPESENEeHHOT0 MHTErpana — O BbIYUCIEHUM NOLAAW KPUBONMHEIHOM Tpanewuu, o
nepemelLLeHnm TouKu. MoHsATUE onpefenéHHOro MHTerpana. FeoMeTpudeckuii n GU3NYECKUil CMbIC ONpPeSeNeHHoro MHTerpana.
®opmyna HetoToHa— JleitbHuLa.

PewweHue 3aay Ha NpUMeHeHWe MHTerpana ans BbluncieHus GU3nYeckux BeMYUH 1 nnowanen

Buabl 3aHsTUSA KombuHupoBaHHoE

MnaHwpyemsie [lP6 1, IP6 4, PG 6, IPG 14.

06pasoBaTeNbHble OPy 1, APy 6, Py 7, Py 8, Py 9, IPy 10, iPy 11, iPy 18, [IPy 19.
OK 01, OK 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

pe3ynbrarsl

(®opMmbl OpraHM3aLmm
y4ebHOW fesTenbHOCTY

(DpOHTaJ'I bHafA, UHAMBUAYaANbHAA, rpynnoeas

Tunbl OLEHOYHbIX
MeponpuUATUN

YcTHBIN ONpoc, pelueHune 3afay, TeCTUpoBaHue

1. Bblumcante HeonpeaeneHHble MHTerpanbl:
f(4x3 — 6x% —4x +3) dx
x* —xe*+6
—dx
x
2. BbluncauTe onpefiefieHHbIe MHTerpabl:

0
J (x3 + 2x)dx
-1

fs(4 —x)3dx

3. Hangute nnowagb Gurypel, orpaHUYEHHON TUHUAMU Y = —3x2,y =0,x=1ux=2.
4. Hanpgute nnowapab durypbl, orpaHU4eHHON AUHUAMY
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_'FJH/ 20

y=-X+5

q_h —__—- =
x ¥

3apaHus pas
CaMOCTOATENbHOTO
BbINOMHEHUA

w

BblunCANTE HEONPeeNeHHbIe MHTErpabl:
j(x““ —x3-3x"2+1)dx
jx“‘(x — 1)dx
BuluncnnTe onpeaeneHHble MHTerpanbl:

3
j (4x3 — 3x% + 2x + Ddx
-2

2 4 3
J_l (5%3 —ZXZ + 5) dx

Haligute nnowaab GuUrypsl, orpaHnyeHHon iuHuaMn y = x2 —4uy = 0.

Hanpgute nnowapab durypbl, orpaHM4eHHON ANHNAMY
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y=-xfl-3x
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TexHonornyeckas kapta Tema 7.5 Boiuncnenve nnowageit knym6 pasHoit popMbl C NOMOLLbIO MHTErpana

1. | Tema 3aHATMA

BbluncneHune nnouwapei Knymb pas3Hoi hopMbl C MOMOLLbIO MHTErpana

2. | CopepaHue Tembl

naowapeu

[eoMeTpUYECKMiA CMbICN onpeaeneHHoro uHterpana. ®opmyna HeloToHa - JleibHuua.
PeweHne 3apay Ha NpUMEHeEHMEe WHTerpana pAaa BblYUCNEHUA (PU3NYECKUX BEIUYUH U

Tun 3aHsaTuA

[MpakTuyeckoe 3aHsaTHe (NpakTUYeckas paboTa )

4. | ®opMbl OpraHM3aumm y4ebHom

®poHTanbLHO - rpynnoBas

OeATe/IbHOCTU
Tunbl
MnaHupyemble
OLIEHOYHbIX
JTanbl 3aHATURA [lesTenbHoCTb NpenoaaBartens [leATenbHOCTb CTyAEHTOB 06pa3oBaTe/ibHble MEpONDHATH
pesynbrarbl i
1. OpraH13aUWoHHbIA 3Tan 3aHATUA
Co3paHue paboyeii CerogHa ™Mbl Cc Bamu Oyaem pewartb becepa
00CTaHOBKM, npodeccuoHanbHble 3ajayn  CpepcTBaMu
aKTyanu3aums MOTUBOB | MaTeMaTMYECKOr0 aHanauM3a, a MMEHHO
y4eOHO AeATENbHOCTU. | YBUANUM npakTUyeckoe npuMeHeHune
lpoBepKa BbINOAHEHNA | FEOMETPUYECKOrO CMbICNA OMNpeAeNeHHoro
3apaHuii BCP / BxogHoii | uHTerpana
KOHTPOJIb
AkTyanusauma Y70 TaKoe onpeaeneHHblit MHTerpan? OTBeyaloT Ha BONpOChHI 0K 01, OK 02, ®poHTanbH
COAEepKaHus, B uem 3aknioyaeTcs reoMeTpuUYeCcKuii CMbICH 0K 03, 0K 04, bl ONpoC
HeobXxoAMMoro ans onpeaeneHHoro uHTerpana’? OK 05, OK 06,
BbIMOIHEHMA 3anucatb opmyny HetotoHa-JleibHMUa 0K 07.

NabopaTopHbIX 1
NPAKTUYECKMX paboT

2. OcHOBHOI1 3Tan 3aHATU

A

OcmbicneHve
cofepXKaHuA 3aaHui
NPaKTUYECKUX U
nabopaTopHbIx pabor,

MNepen Hamu cTOMT 3agaya no
6naroyCcTpoicTBY Aa4YHOro y4acTka. Ham
HYXKHO Ha y4acTKe pa3buTtb OHTAH — 3TO
3HAYMT BbIYUCAUTL 3aHUMAEMYIO MAOLWAAb,
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nocnegoBaTesbHOCTH
BbIMOJIHEHMA

LENCTBUiA NpK
BbIMOIHEHWM 33aHWIA
UnKU BOCNpOM3BeaeHue

BbIYMCINTb NNOLWAAL KNYMObI U 3aCaguTh ee
LBETAMM, MOMECTUTb JETCKYIO NNOWAAKY U
nocaguTh IepeBbA.

®opma Kpyra cogeput B cebe npsamble u

thopmupyembIx 3HaHUI | KPUBbIE TIMHUK
W UX NPUMEHEHNe B
CTaHAAPTHBIX YCNOBUAX
(no aHanoruw,
JleicTBnA B
CTaHAAPTHbIX
cUTyaumsx,
TPEHUPOBOYHbIE
yNpaXKHEeHWA)
MepeHoc Mpeanonoxunm, 4To Halwm oObEKTHI - 0K 01, OK 02,
NpUOBPETEHHbIX OrpaHuYeHbl NTMHUAMK: A 3: dx=4 OK 03, OK 04,
3HAHWV M UX TIEPBUYHOE | 1 douTaH Y= x2, y=0, x=0 4t X=2 OK 05, OK 06,
NPUMEHEHME B HOBbIX 2 OK 07.
2.Knymba. |
WU U3MEHEHHBIX s _ NnK 3.1.
y=x’, y=0, x=0 1 x=3. _
YCNOBUSAX C LENbIo
. | 3. Knymba -
thopMMpOBaHUA yMeHN .
y=sin x, y=0, x=0 n x=Tt
(TBOpYeCKMe,

npobnemHble 3aaauu,
cutyaumm) (ans
CeMUHApOB U1
NpaKTUYeCKnx paboT)

4.[letckas nnouwaska
y=-6x, y=0, X=4.
5.Mnowanb o3eneHexus.
y=x*+2, y=0, x=0 n x=2.
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3
J ¥dx=9
(]

ra

CamocTosTensHoe KoHTponupyeTt peatenbHocTb o6yyatowuxcs, | BoinonHaior HeobxoauMble BbIYUCNEHUA,
BbINOMIHEHME 33AAHNI | KOHCYNbTUPYET, nomoraet no | AeACTBYIO N0 aNropuUTMy
NPAKTUYECKMX paboT Heob6Xo[MMOCTH
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0606LeHre 1 OgHUM 13 3TanoB BbIYUCAEHUA MUIOLWafen ¢ ’
cucTemaTm3aums MOMOLbI0 WMHTErpasioB ObINO MOCTPOEHUE
pe3ynbTaToB 3CKM3a (QyHKuMu. Bawa 3agaya cenvac
BbINOSIHEHNA MCNoNb30BaTb 3TU  3CKM3bl UM CAenatb
nabopaTopHbIX paboT, | ONMOPHbINA NIAH y4acTKa U yKa3aTb OCHOBHbIE B
NPaKTUYECKNX paboT, €ro 30Hbl. )1
YNPAKHEHWIA, 3a1aHNN o 3
[ .
3. 3aKnIYUTENbHBIN 3TaN 3aHATUSA
MNonseneHwe utoros C KaKMmMun TpyLHOCTAMM Bbl CTONKHYAUCH Npu | OTBEYAIOT HAa BONPOC OK 04
paboThbl; puKcauums peweHnn NOCTaBNEHHbIX 3aAaY? 0K 06
JIOCTUIKEHUA Lienen
(oueHKa feaTenbHOCTH
obyyatowmxcs);
onpepeneHue
nepcneKTUBbI
fanbHelileit paboTbl
4, 3apaHusa pa Ha ocHoBe 0MOpHOro nnaHa HapucoBaTb NK 3.1
CaMOCTOATE/IbHOTO AEeHAPONIaHa y4yacTka
BbINONHEHUA
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Pa3pgen 8. Crenenu u kopHU. CTeneHHas PyHKLMA

OnopHblii koHcneKT Tembl 8.1-8.3 CreneHun u KopHu. CteneHHas GyHKLMA

Tema 3aHATUSA CreneHu n KopHu. CteneHHas QyHKUUA
[MoHSATMe KOPHA 70/ CTeNeHM N3 fieilCTBUTeNLHOTO Yncna. PyHkuun y = Y/x, ux ceoiictsa u rpaduki. CBOINCTBA KOPHA /-0
CopeprxaHue Tembl ctenenu. [peobpazoBaHne MPPaLIMOHANBHBIX BbIPAXKEHUI. [TOHATHE CTeneHn ¢ N0ObIM pauMoHabHBIM NoKa3ateneM. CTeneHHble

(DYHKLMM, NX CBOMCTBA U rpadpmKm

Bupabl 3aHATUA

KombuHMpoBaHHoe

lnaHupyemble
0bpa3oBaTeNbHble
pe3ynibTarthl

[1P6 01, 1P6 02, 1P6 03, 1P6 05, [1P6 06, [1P6 14,
[Py 01, Py 05, APy 06, [IPy 07, 1Py 08, [1Py 18, [1Py 19
0K 01, OK 02, 0K 03, OK 04, OK 05, OK 06

®opmbl opraHu3aymuu
y4YebHOMN AesTeNbHOCTH

®poHTanbHas, UHAMBUAYaNbHASR, FPYNnoBas

Tunbl OLEHOYHBIX
MeponpuUATUI

YcTHble OTBETBI, peLleHe 3apay
1. Mexay KaKiuM1 COCEHUMM LieIbIMU YNACTaMU PAacrioNoXeHo Yucno y/—19 ?
2. OnpepenuTe 3Hak pasHoctvt /15 — 3/90.
3. MocTpoiite rpadmk dyHKUMM Y = x + 2.
4. HaitguTe obnactb onpeaeneHuns hyHKLumUm

6
y=4v3x—09.
5. Bbluncnute
5
3 3 V—64
V3-3Y=3:v27 -39 — =
V=2
6. BbiHecuTe MHOXUTENb M3-N0J, 3HAKA KOPHS, CYUTASA, YTO NEPEMEHHBIE MOTYT NPUHUMATb KaK MONIOKUTENbHBIE, TaK U
OTpULATENbHbIE 3HAYEHNUS:
3 4
— 256a7b3.
4a
7. Pacnonoxure uucna B nopsgaKe BO3pacTaHua:

3; Y40 u V7.

8. YnpoctuTe BblpaxeHue
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(a3 + b3)? — (a3 — b3)?2.

5
9. Haiipute HaumeHbluee 1 Hanbonbluee 3HaYeHUs YHKLUMM Y = x2 Ha otpeske [1;2]

1. Mezay KaKUMU COCEIJHMMM LIENbIMU YNCTAMMU PACTIONOXEHO Yncno /527
2. Onpepenure 3Hak pasHoctit V40 — 3/50.

3. lMoctpoiite rpadmk dyHKUMM Yy = Vx + 2 — 3.
4. Haiipute obnactb onpepeneHus hyHKLuK

y = V2x — 4.
5. Bbluncnure:
5 —
3agaHus pns 6)\/§-§/—_5-\/§-§/ﬁ— v5729.
7. CaMOCTOSITENIbHOTO V3
BLINONHEHMS 6. BbiHecuTe MHOXUTENb U3-NOJ 3HaKa KOPHS, CYUTas, YTO NEPEMEHHbIE MOTYT MPUHMMATL KaK NONOXMUTENbHbIE, TaK 1
OTpULaTeNbHbIE 3HAYEHMS:
53 c5d8
c 15625
7. Pacnonoxute yncna B nopsake Bo3pacTaHus:
2; Y60 u V20.
3 2
8. Ynpoctute BbipaeHune (b%8)7x: (b75)715
2
9. HaituTe HauMeHbLuee U Hanbonbluee 3HaYeHUs DYHKLUMKM y = X 3 Ha oTpeske [1;8]
OnopHbli1 KOHCNeKT Tembl 8.4—8.5 PelweHune nppaunoHanbHbIX YpaBHEHMIA U HEpaBEHCTB
1. Tema 3aHATUA PelueHne nppaLnOHaIbHbIX YPAaBHEHWUI N HEPABEHCTB
5 Copeparie Tem PaBHOCUNBHOCTb MPPALIMOHANbHBIX YPAaBHEHUI M HepaBeHCTB. MeToppl Ux pelueHus. PelueHre nppaLyoHanbHbIX YpaBHEHWI 1
HEpaBEHCTB
3. Buabl 3aHaTUA KombuH1poBaHHoe
4 MnaHupyemble [1P6 01, 1P6 02, 1P6 03, [1P6 05, 1P6 06, [IP6 14,
) 06pa3oBaTeNbHble [Py 01, Py 05, Py 06, Py 07, APy 08, 1Py 18, 1Py 19
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pe3ynbTathbl

0K 01, OK 02, OK 03, OK 04, OK 05, OK 06

(®opMmbl OpraHu3aLum
y4yebHOW feaTenbHOCTM

(OpoHTanbHas, MHANBUAYANbHAS, PYNNoBas

Tunbl OLLEHOYHbIX
MeponpuATUI

YcTHbIe OTBETHI, peLleHne 3aaay
1. PewwuTe ypaBHeHue:

Jx +2)(3x —2) = 4.

2. Pewunte ypaBHeHMe:

Va3 —2x%2 +1=+x3+x2—8x — 2.
3.Peminte HepaBeHCTBO:

) Va3 —2x2+1>1;

6) Vx —2-V2x + 3 > 3.

3apaHus gns
CaMOCTOSTENIbHOTO
BbINOJIHEHMSA

1. PewwuTe ypaBHeHue:
Vx —2-3x+7 =4.

2. Pewunte ypaBHeHMe:
V3x+16—2Vx—2=3.
3. PemivTe HEpaBeHCTBO:

a)y/25—x% <V5x — 11;

p 2x+3_|_4 2x—1>4
) 2x —1 2x+ 3
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Pa3gen 9. MokasatenbHas GyHKUUA

OnopHblii KoHcneKT Tembl 9.1-9.2 Moka3atenbHas PyHKLUMUA, ee CBOWCTBA. PeleHne noKasaTenbHbIX ypaBHEHHIA C UCNONb30BAHUEM

CBOMCTB YyHKLMUM

Tema 3aHaTUSA Moka3saTenbHas QyHKLMSA, ee CBOWCTBA. PelleHne nokasaTenbHbIX YPaBHEHWIA C UCMNOb30BAHMEM CBOWCTB (YHKLUN.

" y y 1 y
CreneHb C NPOM3BONbHbIM fEACTBUTENbHBIM NOKa3aTeneM. CBoiicTBa QyHKUMA Yy = 2¥ ny = (E)x‘ Onpepgenexve nokasarenbHo

Copepsarue Tembl (YHKLMM 1 ee CBOWCTBA. 3HAKOMCTBO C NPUMEHEHWEM NOKa3aTeNbHOM (YHKUMK. PelueHne nokasarenbHblx YpaBHEHUI
(hyHKUMOHANIbHO-TpaUyeCcKMm METOLOM.

Buabl 3aHATUS KombuHupoBaHHoe

MnaHupyemble J1P6 01, 1P6 02, [1P6 03, [1P6 04, 1P6 06, 1P6 14,

obpa3oBaTenbHble 0Py 01, APy 05, APy 06, 1Py 07, 1Py 08, 1Py 18, Py 19

pe3synbTarhbl 0K 01, 0K 02, OK 03, OK 04, OK 05, OK 06

®opmbl opraHu3aymu (®poHTanbHas, MHAMBUAYabHAS, FPyNNoBas

yuyebHOW AeaTenbHOCTM

YCTHble OTBETHI, pelleHne 3afay
1. B opHoii cucTEME KOOPAMHAT CXeMATUYHO U3006pa3uTe rpadmKn yHKUMIA:

1 X
y=4ny = (Z) .
2. WccnepyiTe hyHKLMIO HA MOHOTOHHOCTb:
Tunbl OLeHOYHBIX y =127%,

MeponpuUATUiA 3. Haitgute HanmeHblLee 1 HanboNbluee 3HaYeHNSA 3aAaHHOM (DYHKLMM HA 33[AHHOM NPOMEXYTKE:
1 X
y= (g) =4 -2].
. 1\*
4. MNocrpointe rpadmK dyHKUMN y = (E) -2
5. Pewwnte ypasHeHue: (23% = 128.

1. B opHoii cucTeme KOOpAMHAT CXEMATUYHO M306pa3uTe rpadnkm yHKLWIA:

3apaHusa pns .
1
CaMOCTOATENbHOIO y=3%uny= (5) .
BbINOJHEHNA 2. Wccnepyitte hyHKUMIO HA MOHOTOHHOCTb:
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y=©™.

3. Haitaute HanmeHbluee 1 Hanbonbluee 3HaYeHUs 3alaHHOM (YHKLMM Ha 3aAaHHOM NPOMEXYTKeE:
y =3%[-3;1].

4. TNocTpoiite rpaduk pyHKumm y = 4* — 1

1

5. Pewmte ypasHeHne: 32* = —.

OnopHblii KoHcneKT Tembl 9.2-9.3 PeweHne nokasaTenbHbiX ypaBHEHU U HepaBeHCTB. CUCTEMbI NOKA3aTeNbHbIX YPaBHEHU

Tema 3aHaTUA

PeweHune nokasaTenbHbIX ypaBHEHU 1 HepaBeHCTB. CMCTEMbI NOKA3aTeNIbHbIX YPaBHEHWA

CopepraHue TeMmbl

PelueHune nokasatenbHbIX ypaBHEHUIT METO,OM YPaBHWUBAHWA NOKa3aTeNeil U METO[OM BBEEHUS HOBOI NepeMeHHoiA. PelweHue
MoKa3aTesibHbIX HepaBeHCTB. CUCTEMbI NOKA3aTESIbHbIX YPABHEHWIA

Buapl 3aHaTUA

Kom61HMpoBaHHoe

MnaHupyemble J1P6 01, AP6 02, 1P6 03, 1P6 04, 1P6 06, 1P6 14,
06pa3oBateNbHble [Py 01, Py 05, iPy 06, iPy 07, 1Py 08, [Py 18, Py 19
pe3ynbTarhl OK 01, OK 02, 0K 03, OK 04, OK 05, OK 06

®opMmbl OpraHu3auum
yyebHOW AeaTenbHOCTH

quOHTaﬂ bHaf, UHANBMOYAIbHAA, rPyNnoBas

Tunbl OLLEHOYHBIX

YCTHbIE OTBETbI, pelleHue 3aay

1. Pewnte ypasHeHune: 5% - 2% = 0,173,
2. Pewunte cuctemy ypaBHeHMit:

{52x—y =125

MeponpuATUil 47V =4
3. Pewnre HepaseHcTBo: V2 - V/5 = V/10.
4. CKONbKO LIeN0YNCNEHHbIX PELLEHU UMEET HEPaBEHCTBO:
27X°+8% 5 128,
3apaus pns 1. Pewwute ypaBHeHue: (%)Zx . (i/@)zx = 243.
CaMOCTOATENbHOO

BbINOJIHEHUA

2. Pewute cucremy ypaBHeHU:
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277 -3 =1
6){1

G w=2

3. Pewnte HepaBeHcTBO: 1177%+1 < 12172%~10,

4. CKONbKO LIEN0YMCEHHbIX pELI.IEHMﬁ MMEET HEPABEHCTBO:

2x%2-3x
1 1
(_) > °
7 49
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Pasgen 10. Jlorapudmel. Jlorapupmuyeckas PyHKLUs

OnopHbint KoHcnkeT Tembl 10.1-10.3 lMoHATHe U cBOVcTBa norapudma. Jlorapudmuyeckas QyHKUUSA

Tema 3aHATUSA MoHATMe u cBoicTBa Norapudma. Jlorapudmuyeckas QyHkuUMA

Jlorapudm uncna. [lecatnyHbli u HaTypanbHbIi norapudmel, yucio e. Ceoiictaa norapudmos. Onepauus norapudmMmpoBaHus.

Conepatue rems Jlorapudmmyeckas hyHKUMA 1 ee CBOINCTBA
Buabl 3aHATUS KombuHupoBaHHoE

[1P6 01, 1P6 02, 1P6 03, 1P6 04, 1P6 05, [1P6 06, [1IP6 14,
MnaHupyemble [Py 01, Py 05, IPy 06, 1Py 07, Py 08, 1Py 18, Py 19

obpasoBatensHble pesynbtatbl | OK 01, OK 02, 0K 03, OK 04, OK 05, OK 06

®opmbl opraHu3aymu ®poHTanbHas, MHAMBKAYaNbHAS, FpynnoBas
y4yebHON neaTesbHOCTH

YcTHble 0TBETHI, peLueHue 3apad

1. Bbluncnure: a) log, 2* - logs 5% ;

6) log; %

2. Pacnonoxure uucna B nopsake Bo3pactaHua:
THTb OLEHONHBIX log, 0,7; log; 2,6; log, 0,1; log, = ; log, 3,7.
MEepOnpPUATHIA 3. Haiigute obnactb onpepnenequs dhyHKLuK
y = logy(8x +9).

4. Uccnepyiite yHKLMIO HA MOHOTOHHOCTb:
y =logyex.

5. Haingute Touky Makcumyma QyHKLmUM

y =In(x +5)—2x + 9.

1. Bbluncnure: a) logg 873 - loge 62 ;
3apaHusa ans 6) log: 81.
CaMOCTOSATESIbHOTO 3

2. Pacn uTe yn BN B TaHUSA:
———— acnonioXuTe Yucna B NOpsAAKe Bo3pacTaHnsA

1 2
10g0‘3 17, 10g0’3 2,7, 10g0’3 E, 10g0‘3 3 5 10g0‘3 E.
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3. Haiigute obnactb onpepenequns dhyHKLuK
y = logg(4x — 1).
4. Uccnepyiite yHKLMIO HA MOHOTOHHOCTb:
y =logsx.
4
5. Hangute ToUKy MUHUMYMA DYHKLUK
y=2x—In(x+3)+7.
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OnopHbiit KoHcneKT Tembl 10.4-10.5 PeweHune norapumMuyeckux ypaBHeHui n HepaBeHCTB. CUCTeMbl NorapuMMYecKux

ypaBHEeHU#

Tema 3aHaTUSA

PeweHune norapmdmmyeckmnx ypaBHeHUIn 1 HepaBeHCTB. CucTembl TorapudMmyecKnx ypaBHeHU N

CopepaHue Tembl

MoHsTWe norapudmmnyeckoro ypasHeHus. Onepawms noTeHLMpoBaHns. Tpu OCHOBHbIX METOfA PeLIeHUs T0rapuMUYECKUX YPaBHEHMI:
(yHKLMOHANbHO-rpadMyYeCcKuii, METOA NOTEHLMPOBAHNS, METOA BBEEHWS HOBOW NepeMeHHON. ANropuTM peleHns CUCTEMbI YpaBHEHUA.

PaBHOCWNBLHOCTb NOrapuMUYECKUX HEPABEHCTB

Buabl 3aHATURA

Kom6uHupoBaHHoe

MnaHupyemble
0bpa3oBaTesbHble
pe3ynbTathbl

[1P6 01, 1P6 02, 1P6 03, 1P6 04, [1P6 05, [1P6 06, [1P6 14,
0Py 01, Py 05, APy 06, 1Py 07, Py 08, 1Py 18, Py 19
0K 01, OK 02, OK 03, OK 04, OK 05, OK 06

Oopmbl
opraHusaumuu
yyebHoMm
LeATeNnbHOCTH

®poHTanbHas, MHAMBUAYANbHAS, FPyNnoBas

Tunbl OLLEHOYHBbIX
MeponpuUATUN

1.

YCTHble OTBETSI, pelueHue 3aaay
Pewwute ypaBHeHue: a) logi (7 — x) = —2
7

6)logs(5 —x) = 2logs 3.

2. Pewwumte cuctemy ypaBHeHUI:
logs(x+y) =1

{log6x +loggy=1"

3. Peluute HepaBeHCTBO:

a) logix <2;

3
60) log;(8 — 6x) < logs 2x.
4. Haiipute Hanbonbluee LIEN0YMCIIEHHOE peLleHNe HepaBEHCTBA
log,(6x —9) <log,(2x + 3) .

3apaHus phs
CaMOCTOATENbHOIO

Pewute ypaBHeHue: a) logg(5x +47) = 3
6)log,(4 —x) = 2log, 5.
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BbIMOJIHEHUA

2. Pewunte cuctemy ypaBHeHMiA:
{logo,s(x +2y) = logos(3x +y)
log; (x* —y) = log; x .
3. PewwTe HepaBeHCTBO:
a) logix > -3;
2

0)logs x > logs(3x — 4).
4. Haiinute Hanbonbluee LEN0YNCIIEHHOE peLleHe HepaBeHCTBa
logi(2 — x) = log:(2x + 4) .

5 5
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TexHonornyeckas kapta Tema 10.6 BapuaHTtbl ohopmneHus 3eneHow 30Hbl B popme norapupmuyeckoin cnmpanm

1. | Tema 3aHATMA

BapuaHTbl ochopMneHuns 3eneHoi 30Hbl B hopme norapudMmyeckon cnmpanm

2. | CopepxaHue Tembl

lpumeHeHwe norapudma. Jlorapudmuyeckas cnupans B npupofe. Ee matematuyeckue CBOWACTBA.
Wcnonb3oBaHue B opopmneHnn

3. | Tun 3aHsTUA

npaKTMHECKOG3aHHTME

4, | ®opMbl opraHu3auum yyebHon | ®poHTanbHO - rpynnoBas

neAaTebHOCTU
MnaHupyem Tunb
ble OLEHOYHbIX
3JTansbl 3aHATUA JleatenbHocTb Npenofasatens [leATenbHOCTL CTYAGHTOB obpasoBate | MeponpuUATUiA
NbHble
pe3ynbrarbl
1. OpraH13aUWOHHbIA 3Tan 3aHATUA
Co3paHue paboyeil 0bcTaHOBKYM, | B npupoae norapudmbl BcTpevaloTcs B
aKTyanu3aums MOTUBOB BUAE norapuMuyeckoin cnupanu.
y4ebHON AeATENBHOCTY. Norapudmnyeckas cnupans unu
[poBepKa BbINOAHEHMA W30roHaNbHasA cnupanb — 0CoObIi BUp,
3apaHwii BCP / BxoaHoi Cnupany, 4acto BCTpevyawwWunca B
KOHTPOJIb npupoge
AkTtyanusauma copepxaHus, YpaBHeHue norapudmuyeckoit cnupanu | 06yyaloWUMCA  JEMOHCTPUPYeTCA  NMpUMep becepa

He0OX0MMOro 1S peLleHUs
3ajay

uveet Bup r = a®, rge r — pacctosHue ot
TOYKM, BOKPYr KOTOPOW 3aKpyuuBaercs
cnupanb (ee Ha3bIBAKT MOMOCOM), [0
NPOM3BOIBHOM TOYKM HA cnupanu, @ —
yroa noBopoTa OTHOCWUTENbHO NONOCa, a
— NOCTOSIHHas.

Cnupanb Ha3biBaeTcA norapudmMnUyecKoi,

cnupanu
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TaKk Kak norapucm paccrosHusa (log, 1)
BO3pacTaeT  MpPOMOPLUOHANBLHO  Yriy
noBOpoTa

1000

2. OcHOBHOI 3Tan 3aHATUA

Bocnpoun3sBeneHue 3HaHwit ans
X NPUMEHEHMS B CTaHAAPTHbIX
ycnoBusx (No aHanoruy,
[eiCTBUA B CTAaHLAPTHbIX
CUTyaLMAX, TPEHUPOBOYHbIE
yNpaXKHeHusA)

06yyatowmiics N NOAroTOBUN
npe3eHTauuo No UCTOpUKU BONpoOCa.
Jlorapudmnyeckas cnupans obina
OTKpbITa ApXMMeAoM. 3TO NPOMU3OLWNO0 B
IIT Beke po  H.3.,, Korga OH
aKcnepumeHTUpoBan ¢ Komnacom. OH
TAHYN CTPENIKy KOMnaca C MOCTOAHHOW
CKOpPOCTblO, Bpal@s cam Komnac no
yacoBou cTpenke. MNonyymBluascs kpueas
Oblfa CNMpanblo, KOTOpas CABUIanuCh Ha
Ty XK€  BeJAMYMHY, Ha  KOTOpyw
NOBOpPAYMBANCA  KOMMAC, MW  Mexay
BMTKAaMM CNMpPaNu COXPAHANOCb OLHO W
TO e paccTosHue.

Jlorapudmuyeckas cnupans 6bina
BnepBble onucaHa [lekapTom u nosxe
MHTEHCUBHO UccnepgoBaHa bepHynnu,
KOTOpbIN Ha3blBal €€ — «yAWUBUTENbHAA

Obyuvatowuitcs N pacckasbiBaeT Npo UCTOPUIO

BO3HMKHOBEHUS U pa3BUTUSA
norapudMmUYecKoin cnupanm

MOHATUA

0K.01,
0K.02,
0K.03,
0K.04,
0K.05,
0K.06

becepa

117




cnupanby.

Jlorapudmuyeckyto cnupanb HasbiBaloT
paBHOYroNbHOM cnupanbio. B nio6oit
TOYKe Norapumuyeckon cnupanu yron
MeXAy KacaTenbHoW K Hel W paguyc-
BEKTOpPOM coxpaHseT NOCTOAAHHOE
3HayeHue

1 caofcTRO

La=4LB

MepeHoc NpUoBpPETEHHbIX
3HaHWIA M UX NEPBUYHOE
NPUMEHEHWE B HOBbIX YCIOBUAX
C Lenbio hopMMpOBaHUS
yMeHui (TBOpYECKMe,
npobnemHble 3aaauu,
cuTyaumm)

NOTAPUOMMUYECKASA CNIUPAJIb

NOTAPUOMMYECKAR CNUPAND, NNOCKAR KPHBAA,
TouKO#, no MHOrMX , YUTOK,

NPAMOR, KOTOPaN BPALIAETCA OKONO OANOI H3 a TaKe POra ropHbIX KO3/10B 3aKPyHeHbi

cBoux Touex O (non0ca NorapudMUIEcKo 110 NOrapUbMMUEcKoii cnupani

cnupann) T g

- Lo
bicatin, P iR o

06yyatowmics M paccKasbiBaeT
norapudmuyeckyto cnupans B npupoge

npo

CamocTosaTenbHOe BbINONHEHNE
3aaHui.

MpepnaraeTca TBOpYECKOe 3ajaHue.
Pa3paboTaitTe  odopmieHue  3e/eHOi

BoinonHsatoT 3agaHune

MpakTnyeckas
paboTa
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30HbI c NCNoNb30BaHUEM
norapudmuyeckon cnupanu. Pesynbrar
n306pa3nTe Ha KOMMblOTEpe B NporpamMmme
Adobe Photoshop.

06006LLeHre 1 cucTemaTu3auus
pe3yNbTaToB BbINOJHEHNA
NPaKTUYECKNX PaboT, 3aaaHuI.

MpeactaBbTe pe3ynbTaThl Baweit paboTsl

Obyvatowmecs [EMOHCTPUPYIOT Ha
pa3paboTaHHble BapUaHTbl 0hOpMIEHNS

3KpaHe

3. 3akniounuTeNbHbIN 3Tan 3aHATUA

MoaBeaeHue UToroB paboThbl;
(u1Kcauma LOCTUXEHMA Lenew
(oueHKa feaTenbHOCTH
0byyaloLWmxcs); onpefeneHne
NepcnekTUBbI faNnbHenLen
paboTl

Mbl paccmoTpenu npuMeHeHune
norapudma. lo3HakoMmUAnCh € nctopumen
BO3HUKHOBEHUA NOHATUSA
norapudmuyeckon  cnupanm M ee
MaTeMaTUYeCKUMM CBOWCTBaAMMU.
PaccmoTpenu npuMeHeHue B NpuUpoje.
Pa3paboTanu “cnonb3oBaHue B
0(OPMNEHNMN 3€1€HOI 30HbI

becepa

4, 3apaHus phs
CaMOCTOATENIbHOIO
BbINONHEHUA

Pa3paboTaiTe ocdopmieHue Kaymbbl C
NOMOLLbI0 NOrapudMUYecKoi cnupanu.
N3yunte onbIT aHaNorMyHoro
ohOpMAEHUs NAsKEN
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Paspen 11. IneMeHTbI KOMOUHATOPUKM, CTAaTUCTUKM U TEOPUN BEPOATHOCTEI

OnopHbiit KoHcnekT_TeMmbl 11.1-11.2 InemeHTbl KOMOMHATOPUKKU. CNOXEHME U YMHOXEHME BEPOATHOCTEN COOLITUIA

Tema 3aHsTUSA

InemeHTbl KOMOUHATOPUKM. CNOXKEHME U YMHOXEHME BEPOATHOCTEN COObITUIA

ConepiaHvie TeMbl

MepecTaHoBKM, pa3melLeHus, coyeTaHus. CoBMECTHblE M HECOBMECTHble COOLITUA. TeopeMbl O BEPOATHOCTU CyMMbl COOBITUA.
YcnosHasi BepOSITHOCTb. 3aBUCKMBIE U HE3ABUCUMbIE COObITUS. TEOPEMBI O BEPOATHOCTU NPOU3BEAEHNS COObITUI

Buapl 3aHsTMA

Kom6uHupoBaHHoe

MnaHupyembl
06pa3oBarTeNbHbIE pe3y/bTaThl

[1P6 07, 1P6 08, [1P6 14,
APy 01, Py 02, Py 03, APy 04, APy 12, Py 13, 1Py 14, 1Py 18, [iPy 19
0K 01, OK 02, OK 03, OK 04, OK 05

®opmbl opraHu3aymu
yyebHOMN neaTesbHOCTH

(DpOHTaJ'I bHas, UHAUBMAYaNbHaA, rpynnoBas

Tunbl OLUEHOYHbIX

YcTHbIN ONpoc, pelueHue 3aaay.
1. B uBeTo4YHOM MarasuHe ectb 5 BUOB KPaCHbIX 1 3 BMAA PO30BbIX LiBETOB. CKOMBbKMMU COCOOAMU MOXHO BbIOpaTh OYKeT
13 3 LIBETKOB Pa3HOro BMAA OAHOr0 OKpaca?
2. B paBHo1 nponopLmu Gbinm nocaxeHbl creayoLme BUabl KeBepa: KpacHblit, 6esbiil u rnopuaHbli. BexoxecTb cemsiH 97%,
86% v 83% cooTBeTCcTBEHHO. KaKoBa BEPOATHOCTb BCXOXECTU BCEX NOCAXKEHHbIX LIBETOB KneBepa?

MeponpuATUM 3. [lBa cTpenka cgenann no OfHOMY BbICTpeny No MuweHU. BepoaTHOCTM nonagaHusa no uenu pasHbl pl=0.6 n p2=0.5
COOTBETCTBEHHO. HaTw, 4To BeposTHee: ABA, OAHO AW HU OJHOTO NOPAXKEHUA LEeNN.
4. Ha nonke cTosT 7 y4eBHUKOB, U3 KOTOPbIX TPX MO
matematuke. C Monku Hayrag B3snu ABa yyebHuMKa. HaitTu BepoSTHOCTb TOTO, YTO 00a OHM OKAXYTCA yYeOHWMKaMM Mo
MaTeMaTuKe 121
3agaHns s 1. B uBeTOYHOM MarasuHe ecTb 4 BMAA Gefbix LBETOB U 4 BUAA XeNTbiX LBeTOB. CKOMbKMMK COCOGAMM MOXHO BblOpaTh
CaMOCTOSTENLHOO OVKeT 13 3 LIBETKOB Pa3HOro BiAA OAHOro OKpaca?

BbINOJIHEHUA

2. B awmke HaxoauTcs 6 KYCTUKOB paccafibl LiBETOB, CPean KOTOPbIX 3 KYCTUKA KaneHaynbl. Hayrag B3anu fsa KycTuka.




HaitTn BeposTHOCTb TOrO, YTO 06@ OHW OKAXYTCS PacCapoi KaneHaybl.
3. [lBa cTpenka cpenanu no OAHOMY BbICTpeNy no MulweHu. BepoaTHOCTM nonagaHua no uenu pasHbl p,=0.7 #

p,=0.6 cooTBETCTBEHHO. HailTW, 4TO BEpOATHEE: ABa, OAHO UAU HWU OJHOTO MOPAXKEHUS LENU.
4. Y manbyvka B KapMaHe 6bi1o 2 NATUPYONEBLIX U 4 AECATUPYONEBbIX MOHETbI. ManbynK Hayrag Nepenoxun 3 MOHeTbl B
ApYroi KapmaH. HaifTn BEPOSTHOCTb TOTO, YTO NATUPYO/IEBbIE MOHETHI HAXOAATCS B Pa3HbIX KapMaHax
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TexHonoruyeckas kapta Tema 11.3 BeposATHOCTb B NpoheccUOoHanbHbIX 3afa4ax (BCX0XKECTb CEMAH LIBETOB, BbiNageH1e 0CafKoB)

1. | Tema 3aHATMA

BeposTHOCTb B npodeccMoHanbHbIX 3afa4Yax (BCXOXECTb CEMAH LBETOB, BbiNajeHe 0CafKoB)

2. | CopepxaHue Tembl

OTHOCUTENbHAsA yYacToTa COObITUS, CBOWCTBO ee yCTOVIQMBOCTM. Cratuctnyeckoe onpepeneHne
BEPOATHOCTH. OueHka BEPOATHOCTU coObITHSA

3. | Tun 3aHsTUA

npaKTW-IECKOG 3dHATHE

4, | ®opMbl OpraHM3aLmm yyebHom

(®poHTanbHO - rpynnoBas

0eATeNIbHOCTU
Mnanupyem Tunebl
ble OLIEHOYHbIX
31anbl 3aHATUA JleatenbHocTL Npenogasarens [lesTenbHOCTL CTYAEHTOB obpasoBate | MepONpUATHIA
NbHble
pes3ynbTarhl
1. OpraHu3aLUWOHHbIiA 3Tan 3aHATUA
Co3paHue paboueil 0bcTaHoBKYM, | CerofHa HaM NOHapo6ATCA  [aHHble
aKTyanu3auus MOTUBOB BAallero OnbiTa, KOTOPbIA Bbl Hayanw
y4e6HO AesaTeNbHOCTY. NpPOBOAMTL [OMa (MM B TENJIUYHOM
lpoBepKa BbINONHEHNS x03AicTBE npu  Konnepxe) 10 pHeit
3apaHwii BCP / BxoaHoi Ha3ag
KOHTpONb
AKTyanu3auma copepKaHus, Pasbepem CMbICN coyetaHusa | «OTHOCUTeNbHAA», TaK KaK 3TO OTHOWIEHMWE becena
He0OX0AMMOro 1A peLleHUs «OTHOCUTENbHAsA 4YacToTa» MCXOAA W3 | YNCNa OMbITOB, B KOTOPbIX MOSIBUNOCH AAHHOE
3apgau onpefeneHus coObITME, K YUCNY BCEX MNPOU3BEAEHHBIX
OnbITOB.

«YacToTa» - KaK 4acto NosBASNOCh COObITUE B
onbITax

2. OcHoBHOI 3Tan 3aHATUA
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Bocnpowv3seneHwue 3HaHuit gns 0K 01, OpoHTanbHbI
WX NPUMEHeHMs B CTaH#apTHbIX | Kakoe cBOWCTBO OTHOCUTENbHOI YacToThl | CBOMCTBO ycTOM4YMBOCTM B cepun Gonbworo | OK 02, onpoc
ycnosusx (No aHanoruu, Bbl 3HaeTe? 4yncna onbITOB. 0K 03,
AeCTBUA B CTAHAAPTHBIX Kak cBsa3aHbl oTHocuTenbHas 4actota u | OTHocuTenbHas yactota cobbitus - 370 | OK 04,
CUTyaLmAX, TPEHUPOBOYHbIE BEPOATHOCTb? NpUONMKEHHAs OLeHKa BepOsATHOCTH cobbiTua. | OK 05
yNpaXHeHNs) BcnomHuM 0603HaYeHMs. k NK 3.1
YeMy paBHa OTHOCMTENIbHASA YacToTa w(4) = n
BCXOXECTU CEMSIH 0BCA, C/N b0
nocaxeHo 1000 3epeH, a B3owWwno 96072 W(A4) =096
MepeHoc NprobpeTeHHbIX [lecatb AHeit Ha3ap Bbl nocapunu goma | Obyyalowmecs paccaXkuMBaloTCs MO rpynnam u MpakTnyeckas
3HaHWI 1 NX NepBUYHOE no 10 cemsaH (KaneHgynsl unu nobenuy, | BLINONHAT 3aaHue. (B NepBoii rpynne Te, KTO pabota
NPUMEHEHWE B HOBbIX YCIOBUAX | MM GapxaTues), pasfenvBLIMCL HA TPW | CaXkan  CeMeHa  KaneHAynbl, U Janee
C Lenbio hopMMPOBaHHUS rpynnbl. CerogHs nopabotaem B 3TUX | COOTBETCTBEHHO)
yMeHwii (TBOpYecKye, rpynnax. Cobepute BCce AaHHble B rpynne
npobnemHble 3afaun, W HanguTe OTHOCWTENIbHYK  4acToTy
cuTyaumm) BCXOXECTU CEMAH
CamocTosTenbHOE BbINONHEHWe | 3anuwunTe HA JocKe nonyuuswuecs | [pefcrtaButeny Kaxgon rpynnsl BbIMUCbIBAOT
3apaHun pe3ynbTarhl pe3ynbTar Ha AOCKe B 3apaHee
NOArOTOBJIEHHYIO TabnnLy
0606weHue 1 cuctematuzauus | 06yyatowmiics N nogrotosun | O6byyawowmiica N pacckasbiBaeT 0 TOM, 4TO
pe3ynbTaToB BbINONHEHNA npe3eHTauuio, MOCMOTPEB KOTOPYK Bbl | MOKa3aTeNM  BCXOXECTU OyayT  Hanpsamyio
NPaKTUYeCKMX paboT, 3afaHNn. | CMOXKeTe CPaBHUTbL BallM pPe3yibTaThl C | BAMATL Ha HOPMY BbiCeBA CeMsH. [paBuibHO
pacnpocTpaHeHHbIMU pe3ynbTaTaMu | paccynTaB  MpPOLEHT  BCXOXECTU,  MOXHO
BCXOXECTW [aHHbIX KyNbTyp, @ TaKXe | u3bexartb JUWHMX TPaT U CIKOHOMUTb CEMEHA
NOHATL, ANA Yero 310 genaercs L€HHbIX COPTOB U KyNbTyp. Take OH MpUBOAMUT
[AaHHble BCXOXECTU KaneHaynbl, nobenun u
bapxaTues
3. 3aKn0YUTENbHBIW 3Tan 3aHATUSA
MopBeneHWe UToros paboTsl; CpaBHUTe nonyyeHHble BaMK pe3ynbTaThl | Mbl MOAYYMAKM OYEHb NPUOGAMMKEHHYIO OLLEHKY becepa

(rKcaums LOCTUIKEHUSA Lieneit
(oueHKa aesTeNbHOCTH
06yYaloLLmMXCa); onpefeneHne

C NpeacTaBAEHHbIMU.
CnenaitTe BbIBOAbI.
Moyemy pe3ynbTaTbl, NOAYYEHHbIE BaMM,

BCXOXeCTU CEMAH KOHKPETHbIX LIBETOB.

MoTOMy 4YTO Hawy BbLIOOPKY HENb3s CYMTaThb
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NepcrneKTUBbI AaJbHel el

BCe Xe O0T/InYaloTCa OT npeactaB€HHbIX

penpe3eHTaTUBHONM,

7

KOnn4yecTBso

HalWnx

paboTl B Npe3eHTaLnm, XOTA U HEMHOT0? OMbITOB MaJio
4. 3apaHus phs Wcnonb3ys  cTatuctMyeckue  AaHHble
CaMOCTOATENbHOTO MeTeoCNy0bl 33  HEeCKONbKO  JieT,
BbIMOIHEHUSA COCTaBbTe MPOrHO3 BEPOATHOCTW 0CAfKOB

Ha 1 mas B Bawen MecTHOCTW (2 Mas W
T.4. VHAUBULYANbHO)
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OnopHblnt KoHCnekT Tembl 11.4-11.5 3aKoH pacnpeaeneHna AMCKPETHON CAy4aitHO BeNNYMHbI. 3a4a4yn MaTeMaTuyecKon

CTaTUCTUKU

Tema 3aHaTUSA

3aKOH pacnpeaeneHus AUCKPETHOM Cy4aiiHOM BENMYMHBI. 3aAaun MAaTEMATUYECKOMN CTAaTUCTUKM.

CopepiaHue 3aHATUSA

Bugpl cnyyaiiHeix BennuuH. OnpepeneHve AUCKPETHOW CNy4aiiHOW BenuYMHbl. 3aKOH pacnpepeneHus OUCKPETHOM
C/ly4anHoM BennUMHbI. Ee yncnosble xapaktepuctvku. BapuaumorHblii pag. MoauroH yactot u ructorpamma Cratuctuyeckue
XapaKTEPUCTUKM psifa HAb/IO[AEMBbIX AaHHbIX

Buapl 3aHaTUA

Kom6uHMpoBaHHoe

MnaHupyembl 06pa3oBaTeNbHbIe
pe3ynbTarsl

[1P6 07, 1P6 08, [1P6 14,
0Py 01, APy 02, APy 03, APy 04, Py 12, APy 13, APy 14, Py 18, 1Py 19
0K 01, 0K 02, OK 03, OK 04, OK 05

®opmbl opraHu3aymu y4ebHoii
[eATeNbHOCTU

cD[:)OHTEU'I bHas, UHANBMAYANbHAA, rpynnoBas

Tunbl OLLEHOYHBIX MEPONPUATUI

YCTHbI onpoc, pelieHune 3apay.

1. BepoATHOCTb NONafaHua B Lefb NpU OAHOM BbiCTpene U3 opyausa pasHa 0,2. Nmeetcs 4 cHapsapa. 06cTpen uenu
NpoMCXoAuT A0 nepsoro nonafganua. [lycte cayvaiHas BennymHa X — YWUCIO M3PACcXOf0BAHHBIX CHApPALOB.
Kakoe 13 npeacraBneHHbIx pacnpefeneHunii ABnaeTca 3aKOHOM pacnpefeneHna AaHHON CAyYaitHON BeNUYUHbI?

1)
X 1 2 3 4
P 0,2 0,16 0,128 0.512
2)
X 1 2 3 4
P 0,8 0,16 0,02 0.02
3) 126
X 1 2 3 4
P 0,2 0,16 0,5376 | 0.1024




2. o 46 paitoHam KpacHogapckoro kpas 3a 2016 r. UMeloTCa ciepyiolime AaHHble N0 YPOXKAMHOCTM KyKYpy3bl HA 3€pPHO
(u/ra) B opraHusaumsx:
44,0; 37,1; 24,8; 37,9; 51,5; 52,5; 50,3; 47,5; 30,7; 39,0; 56,9; 62,3; 51,9; 53,9; 46,6; 32,0; 50,7; 50,5; 37,4; 54/4; 41,5; 52,1;
484; 50,0; 28,5; 57,8; 33,8; 24,4; 48,6; 47,5; 21,6; 38,9; 52,3; 54,4; 37,1; 36,5; 47,2; 47,9; 22,5; 43,0; 29,1; 53,7; 25,0; 30,5;
28,5; 38,6.
CoctaBuTb BapuALMOHHBIN AR C paBHbIMWA WHTepBanamu (6 MHTepBanoB) M M300pasuTb rpadmyeckn (ructorpammy
pacnpefeneHus painoHoB No ypoxaiHocTu). OnpeaenuTb CpefHioio YPOXKaNHOCTb KYKYpY3bl Ha 3€pHO.
3. IK3aMeHaLMOHHbI Gunet no matemaTuke copepxut 10 3agaHuit. M3yyanock YnCno 3aaay, pelleHHbIX
abMTypMeHTaMM Ha BCTYMUTENIbHOM 3K3amMeHe. Pe3ynbTaThl claum ak3ameHa ans 300 abUTYpPMEHTOB TaKOBbI
X, 0 1 2 3 4 | 5] 6 7 8 9 | 10

n 13 | 17 | 15 | 35 | 10 | 9 | 40 | 51 | 45 | 33 | 32

Yemy paBHa MOAa NpefCTaBNEHHOrO pAja pacnpegeneHnsa?
OtBeTbl. 5,8,7,6,5

3a,u,aHm1 D11 CAMOCTOATENBHOIO
BbINOJIHEHUA

1. [JluckpetHasa cnyyaiiHas BennynHa X MMeeT pacnpepeneHue
X 1 2 3
P 0,35 0,4 0,25
Haligute ee matematnyeckoe oxuganue M(X).

2. PesynbTathl B3BewnBaHuA 50 cnyyaitHblM 06pa3oM 0TOOpaHHbIX Nayek Yas NpefcTaBieHbl pALOM

pacnpefeneHus
x. | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154

n 4 5 8 11 11 7 3 1

Haiigute MeanaHy faHHOro psaa HabnoaaeMmblx AaHHbIX.

OtBeTbl. 151; 149; 150; 150,5
3. [ins npoBeAeHMs aHaNUTUKKU HAbNOAAN0Ch pacnpeaeneHme BbiCOTbl TIONIbNAHOB ONpefieNIeHHOro copTa.

Bbinn nonyyeHsl cneayioline faHHbIE:

BoicoTa 34 | 35 | 36 37 38 39 40 | 41
TIONbNAHOB
X; (cm)
KonnyectBo | 8 19 | 34 | 108 | 72 | 51 6 2
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TIONbMNAHOB
JlaHHOM
BbICOTbI N,

Haitgute mogy 1 MeunaHy faHHOTO pacnpegenexus.
1) Mo=37; Me=37;

2) Mo=37; Me=38;

3) Mo=37,5; Me=37,5.
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TexHonoruyeckas kapta Tema 11.6 OcHoBHble BUAbl yROOpeHUit, nx npumeHeHue (coctaBieHue Tabnuu, guarpamm)

1 | Tema 3aHATUA

OcHOBHble BUAbl yA0OpeHUi, Ux npuMeHeHue (CcocTaBieHne Tabnul, Anarpamm)

2. | CopepxaHue TeMmbl

MepBuyHas o0bpaboTKa

CTaTUCTUHECKNUX  OdHHbIX.
HaxoxpeHne CpeaHUX XapaKTePUCTUK Habn 0fldeéMblX OdHHbIX.

[papuyeckoe

UX npepcraBieHUE.

3. | Tun 3aHaTuA

npaKTI/I‘-IECKOG 3aHATHE

4. | Gopmbl opraHu3aLmm yuebHon | PpoHTaNbHO - rpynnoBas

neATeNIbHOCTU
Mnanupyem | Tunbl OLEHOYHbIX
ble MeponpusATHiA
3Tanbl 3aHATUA [JlesTenbHOCTL Npenopaearens JlesTenbHoOCTb CTyAEHTOB obpasosare
NbHble
pesynbrarbl
1. OpraHW3aUWOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeii 06cTaHoBKY, | CeropHs Mbl oyaem NPOBOAUTb becepa

aKTyanu3aums MOTUBOB
y4ebHoI IeATENbHOCTM.

nepBUYHyO 006paboTKy HabnfaeMbIX
[aHHbIX, TFPYNNWUpPOBaTb AaHHblEe [as
flanbHeiWwero nccnenoBaHus (B
YaCTHOCTW, BAUAHUA YAOOpPeHUn Ha
YPOXKaMHOCTb) n npeacTaBasATh
pesynbTathl  HabnwOAeHWit B BUAE
[Marpammbil

AKTyanusaums cogepiaHus,
He0OX0MMOro 1S peLleHUs
3ajay

Ecan Mbl XOTUM MCCnefoBaTh Kakue-nn6o
3aKOHOMEPHOCTU BCEX OOBLEKTOB, TO Kak
Ha3blBAETCS [JaHHAs COBOKYMHOCTb?

YacTo He NpeaoCcTaBnseTCcs BO3MOXKHOCTU
M3yuntb BCe O06BLEKTHbI. [las 3TOro Mbl
Bbi6MpaemM HekoTopble. Kak HasbiBaercs

[eHepanbHOW COBOKYNHOCTbLIO.

®poHTaNbHbIif
onpoc
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3Ta COBOKYMHOCTL?
Kakum yCI0BUAM OHa
yA0BNETBOPATH?

OONXHa

Bbi6opkoi.

OHa [oMKHa ObITb penpe3eHTaTUBHOI

2. OcHoBHOI1 3Tan 3aHATUA

Bocnpowu3seneHue 3HaHuit pns
UX NPUMEHEHMUA B CTAHAAPTHBIX
ycnoBusx (No aHanoruy,
[eiCTBUA B CTaHLAPTHbIX
CUTYaLUAX, TPEHUPOBOYHbIE
yNpaXKHeHusA)

Paccmotpum npumep 1.
Mpn n3MepeHnK BbICOTbI HApLUMccoB (B

MM) Oblna noayyeHa cnegymollas BbI6opKa
(o6bema n =30):

160, 154, 183, 155, 153, 167, 186, 163,
155, 175, 170, 166, 159, 173, 182, 167,
171, 169, 165, 156, 179, 158, 171, 175,
173,164, 172.

Kakyto nepBuyHyto 06paboTKy HYXHO
nposectu?

OcywecTBuTE 3TO C NOMOLLYbIO
KoMnbloTepHOW nporpammbl Excel.
Kak crpynnupoBarb 3T Yyncna, ecnu
NOYTM HET NOBTOPAIOWMXCA?
MpaBunbHO, U Mbl NOYYUM
WHTEepBaNbHbIIi BApUALMOHHbIW PAA

PaH1poBaTh, TO €CTb PacMoONOXMUTb B NOPALKE
He yObIBaHMS.

Hy)XHO pa3buTb Ha MPOMEXYTKM.

MepeHoc NpUOBPETEHHbIX
3HAHWI M UX NEPBUYHOE
NPUMEHEHWE B HOBbIX YCIOBUAX
C Lenbio hopMMPOBaHHUS
yMeHwii (TBopyecKme,
npobnemHble 3aaauu,
cuTyaumm)

Heo6xofMMO NOCTPOUTL MHTEPBANbHBIA
BapMALMOHHBIN paj U3 6 MHTEPBAJIOB M
ero ructorpammy.

Kak HalTu BenuunHy uHTepBana?

Kakas pnuHay Bac nonyuunach?
Monyyaem cnepymolme WwWecTb
NPOMEXYTKOB:
[150,156);[156,162);[162,168);[168,174
); [174,180); [180,186].

O6patuTe BHMMaHWE Ha CKOOKM, YTOObI
OAHO 3HayeHMe He BOWNO B [Ba

Hago HanTM pa3max M nNoAenuTb Ha 4YUCno
WHTEpBanos.

BennunHa Kaxaoro 4acTMYHOro MHTepBana
paBHa 6.

O6yuatowmecs rpynnupyioT faHHble B TabnuLy.

BoinonHstoT 3afdHune, CpaBHMUBAIOT PE3yNbTaThl.

0K 01,
0K 02,
0K 03,
0K 04,
0K 05
NK3.1

MpakTnyeckas
paboTa

MpakTuyeckas
paboTa

130




npomexyTka. [poBepKkoil nocnyxuT To,
YTO CyMMa BCEX 4acTOT OyfneT paBHOIA
o6bemy Beibopku (30).

MNocTpoiTe  rucrorpammy,  UCNONb3yA
KomnbloTep.
CamocrosTenbHoe BbINONHeHe | 3ajaHue 2. B npouecce paboTbl, obyyawowmecs nonyvart
3a7aHunit. NmetoTcs cnegylowme  paHHble o | Ciepylollyto Tabnuuy
BCXOXECTH NyKoBUL, LLBETOB 7
KOMYEeCTBOM BHECEHHbIX MUHEepaNbHbIX
yA0OpeHNit no 10 TenanyHbim | ([pynnbl
X03ANCTBAM: XO3AWUCTB MO BHeceHo
5 5 BHeceHHbIM [Kon-Bo MMHEDaNb
Bexo |BreceHo Bexo |°ECEHO | Imunepansh [xo3saiicT Bcxoxect
KeCT [MuHepan MuHepan | | [ym B LS b 3
KeCTb yA06peHu
b, bHbIX bHbIX yaobpeHus 9 cpeaHeM
Ne Kon- |yaobpeH Ne |, Kon- nobpeH || (M W ®
y'c,l' P BO Ha yv P cpegHem
BO Ha|um Ha 1 ) mm Ha 1
2 2 M 2
M M~ T M=, T 140-177 1 140 128
1 (128 |140 6 |183 |197 177 - 214 |4 194,25 156
2 |179 (262 7 |201 [246 214-251 |1 246 201
5 |164 |202 10 192|253 MNocTpoitTe ructorpammy, OTKNagbiBas no OcCu
Ons  wn3yyenus 3aBucumoct Mmexpy | Ox uHTepBansl ypobpeHuii, a mo ocum Oy -
BCXOXECTbIO  JIYKOBWL,  LBeTOB W | CPEAHME 3HAYeHUs BCXOXKECTU NYKOBUL, LiBETOB

KONMYECTBOM BHECEHHbIX MUHEPaNbHbIX
yLo6peHwmit NPOMU3BECTU FPYNNUPOBKY
TEMNUYHbIX X03fMCTB, 0Opa3oBaB Tpu

MpakTuyeckas
paboTa
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rpynnbl C paBHbIMW WHTepBanamu. [lo
KaXfoW rpynne nogcyntarh:
1. yucno npegnpuaTuia;
2. CpepHIol BCXOXECTbID NYKOBUL,
LBETOB;
3. cpepHuA  00beM  BHECEHHbIX
MUHepanbHbIX ypobpeHuin Ha 1
M2, T.
[locTpoiTe rucTtorpammy 3aBUMCUMOCTH
MEXJY BCXOXECTblo JIYKOBML, LBETOB W
KONMYECTBOM BHECEHHbIX MWUHEpanbHbIX
yA0GpeHMuii. Wcnonb3yiite
KomnbtoTepHyto  nporpammy  Excel.
CnenaitTe BbIBOAbI.

0606LeHe U cucTeMaTn3aLms
pe3y/bTaTOB BbIMONHEHUS
NPaKTUYECKNX paboT, 3aaaHui.

Kakoi BbIBOA MOXHO cenaTb U3 JaHHOM
paboTbl?

AHanu3 nokasblBaeT, 4To
Konunyectea BHECEHHbIX
BCXOXXECTb BO3pacraer

C yBEeNWUYeHUeM
YA06peEHNil

3. 3aKniounTeNbHbLIW 3Tan 3aHATURA

MoapepneHne UTOroB paboThbl;
huKcaLma JOCTUKEHMA Lenen
(oueHKa feaTenbHOCTH
obyyarowmxcs); onpeaeneHue
nepcneKTUBbI AanbHenLe

Mbl  Cc BaMWM  y4yunucb  NPOBOAMTHL
nepBUYHylO 006paboTKy HabnfaeMbIX
[LaHHbIX, TPYNNUPOBANU WX, BbIMONHSAIM
nopcyeThbl CpeAHMX 3HaYeHMiA,
NPeACTaBAANM AaHHble rpaduyeckm

paboTl

4. 3apaHus pna Cobepute KONWMYECTBEHHbIE [aHHble U
CaMOCTOATENLHOIO CrpynnupymnTe ux, 4tobbl C UX MOMOLLbIO
BbIMO/IHEHUS caenatb BbIBOAbl O BAWSHWUM Pa3NUYHBIX

BUAOB YAOOpEHMIA Ha POCT BblOPAHHbIX
BaMy LBETOB B ONpPefeSeHHON MECTHOCTU
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Pazpen 12. YpaBHeHWs U HepaBeHCTBA

OnopHbiit KoHcneKT Tembl 12.1-12.2 PaBHOCMABLHOCTb YPaBHEHUI U HepaBeHCTB. 06wme MeToabl peweHus. Mpaduyeckuin metoq

pelweHus ypaBHEHMﬁ, HEePaBEHCTB

PaBHOCMIBHOCTbL ypaBHEHUI U HepaBeHCTB. 06wmMe MeToAbl peweHus . Mpacdmyeckuit MeToa pelleHus

Tema 3aHaTUA o
yYPpaBHEHWil, HepaBEeHCTB

PaBHOCUNBHOCTL ypaBHeHW 1 HepaBeHcTB. OnpepeneHus. OCHOBHble TeOpeMbl PaBHOCWJIbHBIX MEpexofax B
YPaBHEHUAX U HepaBeHCTBax. O6LmMe MeTofbl PelleHNs YpaBHEHWII: Nepexod OT paBeHCTBA (YHKUMIA K paBeHCTBY
apryMeHTOB [/1i MOHOTOHHbIX (DYHKLMIA, METOZ, Pa3NOXEHWUA HA MHOXWUTENM, METOA BBEAEHWUS HOBOW NepeMeHHOI,

CopepraHue TeMmbl . .
(yHKUMOHaNbHO-rpaduyeckuii meton. OOWMe METOAbl PelieHUs HEPABEHCTB: MEpexod OT CPaBHEHUs 3HauyeHuit
(YHKUMIA K CPaBHEHWMIO 3HAYEHUIN apryMeHTOB 1 MOHOTOHHbIX (DYHKUMIA, MeTOR MHTepPBasoB, (yHKLMOHANbHO-
rpaduyeckuii MeTog, Ipadmyecknin METog, pelueHns ypaBHEHUA U HEPABEHCTB

Buabl 3aHATUSA KOMOWHMPOBaHHOE

[1P6 2, [1P6 3, IP6 14.

nﬂaHVIpyEMble 06pa3OBaTEHbeIe ﬂ.Py 1, ,U,Py 5, LI,Py 6, ﬂle 7 ,D,Py 8, ,U,Py 11,,U,Py 18, ,D.Py 19.

PE3ynbTaTh! OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.
®opMmbl opraHn3aLnm yuyebHoil YcTHan hpoHTanbHas, MHAMBUYANbHAS, UHAWBUOYAILHO - FPYNNoBas
neAaATeNbHOCTU

YCTHbII ONPOC, COBMECTHOE pelleHue 3a1ay, CaMOCTosTe/IbHasA paboTa.
YnpaxHeHus:
[ [laHHble ypaBHeHust (HepaBeHCTBa) 3aMeHUTe 6oniee NPOCTbIMM:
a)(2x—1)2 = (x+4)2
6)(2x—1)3 = (x+4)3
B)y4y —y2=4/5—2y
r)logs (x* +9) > log;(2x% + 4)
n)0,37%9 > (.3¥°~6
[ Pewwwute ypaBHeHUsA:
a) sin’x — 0.5 sinx = 0;

Tunbl OLEHOYHbIX MEPONPUATUIA
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6) 5*°1 4+ 5% — 5xt1 = —109;
[ Pewwmute ypaBHeHUs:
a)(2x + 1) — 3(2x + 1) =10;
6) log5(x — 1) + 3log,(x —1)+2 =0
] PewwmuTe HepaBeHCTBa:
2x% —2x+1
a) 2x—1 .

6)(x2—x—6)-\/8—x<0.

(] PelwuTe ypaBHeHUs N HEPABEHCTBA PYHKLMOHAbHO-TPAPUYECKUM METOOM:
log, x=x-6
a) ° ;
6)log, (x* + 4) < 2 cosx
dcos*x —4cos’x+1=0.

< 1.

[] a) Pewwute ypaBHeHue
6) HailpuTe BCe KOpHM 3TOr0 ypaBHEHUS, NpUHaaNexalmue 0Tpe3Ky[_2”; —7].

2sin’ (Jrer) = /3 cosx.
(1 a) PewwnTe ypaBHeHue 2

——, 27|
6) Haitpute BCe KOpHM 3TOr0 ypaBHEHMUS, NpUHagexalue npomemyTKyl 2

(1 PelwmTe ypaBHEHUs U HEPABEHCTBA, NPaBUIbHO ONpPEefesB METOL, PelleHUs:

2x? — 5x
——3 < .
a) *- ;
2 o
3afaHuA Ansi CaMOCTORTENLHOTO 6) (¥ +2x-3) - VA-x< 0.,
BbINOHEHNS \0 v+l _ 3515
B) T

2x—3)%=(1-2x)2.

(
r) :
(x—2)*+3(x—2)>—10=0.

n)

134



[ a) PewwuTe ypaBHeHe sin2x + /3 sinx = 0.

6) HailuTte BCe KOpHM 3TOr0 ypaBHEHUS, NPpUHaNexalmue 0Tpe3xy{

57r_77r
272

OnopHbiit koHcneKT Tembl 12.3-12.4 YpaBHEHUA M HEpPaBEHCTBA C MOAYNEM, ypaBHEHMA N HEpaBEHCTBA C NapaMeTpoM

Tema 3aHaTUA

YpaBHEHWs U HEPABEHCTBA C MOAY/IEM, yPAaBHEHUS U HEPABEHCTBA C NapaMeTpoM

CopepaHue Tembl

OnpegneneHue mopayns. PackpeiTe Mofynis no onpegeneHuio. MpocTeiiume ypaBHEHWSA U HEpaBEHCTBA C MofysieM. pumMeHeHue
PaBHOCUJIbHBIX NEPEXOL0B B ONPEAENEHHbIX TUMNAX YPaBHEHUI M HEPABEHCTB C MoayNneM. 3HAaKOMCTBO ¢ napameTpoM. MpocTeiiwme

YPaBHEHWSA W HEPABEHCTBA C NApaMeTpoM

Buabl 3aHsTUS KOMOMHWUPOBaHHOE

MnaHupyemble [1P6 2, 1P6 3, 1P6 14.

0bpa3oBaTesbHble 0Py 1, APy 5, Py 6, Py 7, APy 8, APy 11, 1Py 18, 1Py 19.
pe3ynbTarhl OK 1,0K 2, 0K 3, 0K 4, OK 5, OK 6.

®opmbl opraHuszauum | NHguBUayansHas, HAMBUAYaNbHO-TPYNNOBas

yyebHoMm

AEATENbHOCTH

Tunbl OLEHOYHbBIX
MeponpuATHiA

AHanus, cuHTE3, camocTosTeNbHas pabora.

1 PewmuTe ypaBHeHMs (HEPaBEHCTBA), PaCKPaB MOAY/b N0 ONpeAeNeHuIo:
a) X +x-2[-10=0; 6) |x — 4,2|(x — 4,2) = —1;
B) |[x —2|(x—1) >0

(1 Pewwwute ypaBHeHUs (HepaBeHCTBa):
a)|x—=5|=3;6) [x+ 5| =-3;B) [x+ 1| = =3x;
x| =12x-=5;p) Ix=3|<2;e)[x+1] > 1;
K)[x+2]>-2;3)[x—=7|<0;mn)|3+x]=>x

(1 [Ins BCex 3Ha4eHwWit napameTpa peluuTe ypaBHeHUs (HEpaBeHCTBa):
a) (@*—3a+2)x=a—2;6) (a*—4)x=a+2;
) ar?=a(x+2)-2
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[J HaipguTe BCe 3HaYeHMs napameTpa a, NP1 KaXAOM U3 KOTOPbIX YpaBHEHWE WMeeT eANHCTBEHHbIN KOpeHb?
CamocrosaTesibHas pabora
1) Mpu KaKoM 3HAYeHUM NapamMeTpa a ypaBHEHUE UMEET eANHCTBEHHbIN KopeHb: ax? — (2a + 6)x + 3a + 3 = 07

2) [pu Kaknx 3HaYeHWAX napameTpa a ypaBHeHUe

a(a —2)x? + (2a — 4)x + 3a — 6 = 0 umeeT 601€€ OAHOTO peLIeHNA?

3) Tpu Kakux 3HaYeHusx a ypasHeHne xa? — 7 = 49x + a umeeT 6ECKOHEYHO MHOTO KOpHEN?

(] PewwuTe ypaBHEHUA (HepaBeHCTBA) C MOAYNEM:

3apaHus ans a)3x—4|=x+2;6)|x—9]<0; B)|5—2x| >1
7. | camMOCTOATENLHOIO [] PewwuTe ypaBHEHWe (HEpaBEHCTBO) NpK BCEX 3HAYEHUAX NapameTpa m:

BbIMOIHEHNS a); 6) (m+3)x<4m-1;

B) m(m—2)x=m-2
OnopHbit KoHcnekT Tema 12.5 CoctaBneHune U peweHne npodecCUoHaNbHbIX 3aay C NOMOLLbI0 ypaBHEHUI

1. | Tema 3aHsTUS CocTaBneHue u peleHne npodeccmoHanbHbiX 33434 C NOMOLbI YPABHEHWI
2. | CopepaHue Temsl PelweHue TEKCTOBbIX 3324 NPOHECCMOHANBHOMO COAEPKAHMS.
3. | Bugpl 3aHsATHS KOMOWUHWUPOBaHHOE

MnaHupyemble [P6 2, 1P6 3, 1P6 14.
4. | obpa3soBaTenbHble APy 1, APy 5, Py 6, APy 7, Py 8, 1Py 11, 1Py 18, 1Py 19.

pe3synbTarhbl OK1,0K 2, 0K 3,0K 4, 0K 5, OK 6.

®opmbl opraHu3auuu | [juanor; MHAMBMUAYaNbHO-TpyNnoBas
5. | yuebHoi

[eATeNbHOCTH

TBOpYECKHe 3afjaHusA Ha COCTABNEHME 33jaY, pelleHie 3afay

6 TUNbl OLLEHOYHbIX 3apaum:

MeponpuUATUN

1. B marasuHe npopaloT Kalino Ass LBETOB ABYX BUA0B. Beero ux 25. B Kawwno nepeoro Buaa BbICAXKMBAIOT MO 4 pacTeHNs, B
KaLlno BTOPOro BMaa — Mo 2 pacteHune. CKoIbKO B Mara3mHe Kallino KaXaoro BUa, EC/IN B HUX MOXHO BbICaauTb 70 pacTeHwil.
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2. [ins co3paHus napka BbIAENMAM YYACTOK, AIMHA KOTOpOro Ha 10 M 6onbLue ero WwupuHbl. Ero nnowaae pewmnm yBennynTb Ha
400 mM*. ins aTOro fAnHY yBenuumnm Ha 10 M, a WupuHy — Ha 2 M. HailauTe nnowaab HOBOTO yyacTKa.

3. [lBoe pabouux, paboTas BMecTe, MOryT 3a 14 ycTaHoBMTbL 10 M 3a60pa. MNepBblit paboynii, paboTtas oTAeNbHO,
ycTaHaBiuBaeT 60 M 3abopa Ha 5 4 fonblue, 4em 60 M TaKOro e 3abopa MOXeT yCTaHOBUTb BTOPOIA pabounit. 3a
CKONbKO YacoB BTOpPOM pabounit moxeT ycTaHoBUTb 90 M 3abopa?

4. Ha cknape octanocb no 04HOMY KyCKy YepHOIA, 3e/IeHON U CMHEN GOPAIOPHOI NEHTbI. XOTA 3e/1€HOM NEeHTbI ObII0 Ha
9 M. MeHblUe, YeM YEPHOM, N Ha 6M OGONbLUE, YEM CUHEN, CTOMMOCTb KYCKOB Obliia OANHAKOBOMN. 3BECTHO TakKe, YTo
CTOMMOCTb 4,5 M. YEPHOI NEeHTbl paBHAa CTOMMOCTb 3 M. 3eneHoi 1 0,5 M. cuHeit BmecTe. CKOIbKO METPOB JIEHTHI
ObINO B KAXXAOM KycKe?

5. [lns BbINONHEHWUs NPOEKTA MacTep B3N KpeauT B GaHKe noj onpefeneHHbI NPoLEeHT rogosbix. Yepes rog mactep B
CYeT noraweHuns Kpeguta BepHyN B 6aHK 75 % OT BCei CyMMbl, KOTOPYIO OH JO/IXKEH 6aHKy K 3TOMY BPEMEHHU, a ele
pe3 rof B CYeT NOJIHOTO MOraleHns KpeanTa oH BHeC B 6aHK CyMMy Ha 21% npeBbllatoLyio BeNUYMHY NOYYEHHOTO
KpeauTa. KakoB NpoueHT rofloBbiX N0 KPeAnTY B AaHHOM GaHke?

3apaHus gns
CaMOCTOATENbHOIO
BbINONHEHUS

CoctaBuTb TpU 3afa4u1 NO CneunanbHOCTK, oA peleHna KOTopbiX HYyXXHO UCNOJIb30BaTb YPaBHEHUA
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