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YuebHbIN rof,

1. MOYPOYHbIN TEMATUYECKNIA NNAH (6a308bii1)

IucumnanHa Matematuka

CneumanbHocTb / npodeccus 54.02.01 [lnsaid (no otpacnam)

[lpenopgasarens
HanmeHoBaHue Konuy | Tun 3aHATHH Mexnpeamet | [lononHutens | OcHaweHue Tunsl Mpumeyanune
pa3fenos U Tem eCTBO Hble CBA3M® | Has OL€HOYHbIX

Yyacos nutepartypa MeponpUATUiA
Paspen 1. NosTOpeHue 8
Kypca MaTeMaTUKu
OCHOBHOW LWKOJbl
Tema 1.1 Uenb 2 KOMOMHMpPOBaAH YCTHble
3aja4yn  MaTeMaTUKu Hoe OTBETHI,
npu OCBOEHUMU peleHune
cneunanbHoOCTH. 3apad
Yucna u BbluMCNeHNs
Tema 1.2 [lpoueHTHble 2 KOMOMHMpPOBaAH YCTHble
BblYMCIEHUSA. Hoe OTBETHI,
YpaBHeHuA 7 peleHune
HepaBeHCTBA 3apad
llpogeccuoransto- 2 npaktuyeckoe | MJOK.01.01. | Anekcees, A.l.|  Jluctel A3, TBOpYeCKMii
OpHEHTUPOBAHHOE Nln3aitH- [un3aiH- KapaHpaaLuu, oTyer
cogepxanne (cogepwarme npoekTUpoBa | "POeKTMPOBaH thnomacreps,
MIPHKAG[HOIO MOAY1A) ne:  yyebHoe -
Tema 1.3 lpoueHTHbIE Hne nocobue  ans JnHenka,

cro UMPKY/b




BblYUCNEHUA B 3aid4aX

Amn3anHepa

Tema 1.4. PeweHune 2 KOHTPO/bHas ®0C MncbmeHHas KoHTponbHas
3ajau. BxopHoi paboTa paboTa paboTta - 1 yac
KOHTPOJb

Paspen 2. lpambie | 14

NAOCKOCTH B

NnpocTpaHcTee.

KoopauHatsl "

BEKTOpbl B

NPOCTpPaHCTBE

Tema 2.1 OcHoBHble 2 KOMOWHUPOBAH YcTHble
NOHATUSA Hoe OTBETHI,
cTepeomeTpuu. peweHune
PacnonoxeHue 3a4au
NPSAMbIX U NJIOCKOCTEN

Tema 2.2 2 KOMOWHUPOBAH YcTHblE
[lapannenbHOCTb Hoe OTBETHI,
NpAMbIX, NPAMOA U peleHune
NAOCKOCTH, 3a4au
NA0CKOCTEN

Tema 2.3 2 KOMOWHUPOBaAH YcTHblE
[epneHaMKYNAPHOCTb Hoe OTBETHI,
NpAMbIX, NPAMOA U peleHune
NAOCKOCTH, 3aaau
NAOCKOCTEN

Tema 2.4 2 KOMOMHMPOBaH YcTHblE
MepneHankynap " Hoe OTBETHI,
HaKnoHHasA. Teopema o peweHune
Tpex 3a4au




nepneHANKyNApax

Tema 2.5 KoopauHartsl 2 KOMOMHMPOBaH YcTHblE

n BEKTOPbI B Hoe 0TBETHI,

NpOCTpaHCTBe peleHue
3afay

llpogeccnoransHo- 2 npaKTUyecKoe 0n.os. Ckakoa, A.l.|  Jluctol A3, TBOpYecKuit

OPHEHTHUPOBAHHOE PucyHokK ¢ PucyHok | kapaHpalum, oTyeT

cogepxanne (cogepxanne OCHOBAMMU KMBOMUCH: hnomacrepb,

MIPHKAGLHOIO MOAYNIA) yyebHuMK  ans -

Tema 26 NepcnekTuBLl | rno NNHeKa,

PacnonoxeHue HNPKyNb

NPAMBIX U NNOCKOCTeW

B paboTax gu3aiHepa

Tema 2.7 PeweHue 2 KOHTPONbHASA ®0C MucbmeHHas KoHTponbHas

3agady. [lpsamble  u paboTa paboTa pabota - 1 yac

NIOCKOCTH,

KOOPAWUHATHI "

BEKTOPbI B

NPOCTPaHCTBE

Pazpen 3. OcHoBbl| 12

TPUrOHOMETPUM.

TpuroHomeTpuyeckue

(YHKL MU

Tema 3.1 2 KOMOMHMpPOBaAH YCTHble

TpuroHomeTpuyeckue Hoe OTBETHI,

byHKLMK peleHue

NPOM3BONILHOIO  Yrna, 3apad

yucna

Tema 3.2 OcHoBHble 2 KOMOWHMUpPOBaAH YCTHble

TPUrOHOMETPUYECKME Hoe OTBEThI,




TOXAeCTBa pelweHune
cENED
Tema 3.3 2 KOMOMHMPOBaH YcTHblE
TpuroHomeTpuyeckue Hoe OTBEThI,
dyYHKUMM, UX CBOWNCTBA pelweHune
n rpadukm 3apad
Tema 3.4 Q6paTHble 2 KOMOWHMPOBaAH YcTHbIE
TPUrOHOMETPUYECKME Hoe OTBEThI,
byHKL MK peleHue
cENED
Tema 3.5 2 KOMOWHUPOBaAH YcTHblE
TpuroHomeTpuyeckue Hoe OTBETHI,
ypaBHeEHUA " peleHune
HepaBEHCTBA cENED
Tema 3.6 PeweHue 2 KOHTPOJIbHaS ®0C MMncbmeHHas KoHTponbHas
3apau. OcHoBbl paboTa paboTa paboTa - 1 yac
TPUTOHOMETPUH.
TpuroHomeTpuyeckune
(yHKLMM
Pa3gen 4, | 22
MpoussogHas U
nepsoobpasHas
hyHKLUK
Tema 4.1 [loHaTue 4 KOMOWHUPOBaAH YcTHblE
NPOM3BOLHOMN. Hoe OTBETHI,
Gopmynbl 1 npaBuna peweHune
AnddepeHUNpoBaHUS 3apjay
Tema 4.2 [loHaTne o 2 KOMOMHMPOBaH YcTHblE
HenpepbIBHOCTY Hoe OTBETHI,

hyHKLMK, MeTop

pelleHune




WHTEPBANOB 3afay
Tema 4.3 KOMOMHMPOBaH YcTHblE
[eomeTpuyeckuii " Hoe 0TBETHI,
bu3nyecknit  cmbicn peleHue
NpOM3BOAHON 3afay
Tema 4.4 KOMOMHMPOBaH YcTHblE
MOHOTOHHOCTb Hoe 0TBEThI,
hyHKUNH. Touku pelweHune
IKCTPEMYMBbI 3afay
Tema 4.5 KOMOMHMPOBaH YCTHble
Wccneposanue Hoe OTBETHl,
yHKLKN " pelweHue
nocTpoeHue rpamKkos 3afay
Tema 4.6 Hambonbuee KOMOMHMPOBaH YCTHble
n HauMeHbllee Hoe 0TBEThI,
3HauYeHusa QYHKL MUK peleHue

3afay
llpogeccnoransHo- npaktuyeckoe | MJK.01.03. | Masnosckas, Jinctol A3, TBOpYeCKwmit
OPHUEHTHPOBAHHOE MeToabl E.3. ) OcHoBbI KapaHaaLm, oTyer
cogepxanmne (cogepmarHne pacyeta Aun3aiHa " hnomacrepb,
TNIpHUKIIaG[HOro MO/LV/L‘I) KoMno3nuunn: o
Tema 4.7 HaxoxpeHue OCHOBHBIX | coppemennbie TMHenka,
ONTUMasbHOrO TEXHUKO- | koHuenumu: LMpPKyNb
peaynbTara c 3KOHOMUYECK | yyebHoe

NX nocobue  ans
NOMOWLIO nokasarenein | (M0
NPOM3BOAHOMN npw
oopMIeHMM 3aKa30B npoekTpoBa
HUS

Tema 4.8 KOMOUHMPOBaH YcTHble
MepBoobpa3sHas Hoe OTBETbI,




hyHKUNH. Mpasuna pelweHune
HAXOXAEHMS 3afay
nepBooOpa3sHbIX
Tema 4.9 [lnowapb 2 KOMOWHMPOBaAH YcTHble
KPUBOSNHENHOM Hoe OTBETHI,
Tpaneuun.  ®opmyna peleHune
HbloToHa — JleitbHULUa 3a4ay
Tema 4.10 PeweHue 2 KOHTPONIbHAS ®0C MucbmeHHas KoHTponbHas
3apay. lNpousBoaHas u paboTa paboTa paboTa - 1 yac
nepsoobpa3sHas
(yHKLMM
Pa3gen 5.1 16
MHororpaHH1KK U
Tena BpaLeHus
Tema 5.1 [lpusma, 4 KOMOWHUPOBAH YcTHble
napannenenuneg, Kyo, Hoe OTBETHI,
nupamuia n nx peleHune
ceyeHms 3afau
Tema 5.2 [lpaBunbHble 2 KomMbuHuposaH | MOK.01.01. | Anekcees, A.l. TBOpYECKMiA
MHOTOrpaHHUKK - ApT Hoe [n3anH- fnzaiin- oTyer
06BEeKTHI npoekTuposa | "POCKTPOBAHY
e: yyebHoe
HUe nocobue  ans
Crno
lpogeccnoransto- 2 npaKTuyecKoe YCTHble
OpUEeHTHpOBaHHoEe OTBETHI,
conane (e
cENED

Tema 5.3 Uunungp,
KOHYC, Wap U  ux
ceyeHus




Tema 5.4 06bembl K 4 KOMOWHMPOBaAH YcTHbIE

nnowaau Hoe OTBEThI,

NOBEpPXHOCTeN Ten peleHune
3apjay

llpogpeccnoransHo- 2 npakTuyecKoe 0Mn.03. Ckakosa, A.T. 3awmura

OpHEHTHPOBAaHHOE PucyHok ¢ | Pucyhok 7 npeseHTauuit

cogepxanne (cogepmanne OCHOBamu | xvBonuce:

MIPHKNG[HOIO MOAYNIA) yyebHuK  Ans

Tema 5.5 [lpumepsbl NEPCREKTUBLL | cno

CUMMETPUI B

npoceccum

Tema 5.6 PeweHue 2 KOHTPONbHASA ®0C MucbmeHHas KoHTponbHas

3apau. paboTa paboTa paboTa - 1 vyac

MHororpaHHuKM "

Tena BpalieHuns

Paspen 6. CreneHn n| 20

KOPHU. CreneHHas,

noKasaresibHas "

norapudmuyeckas

(YHKL MU

Tema 6.1 CreneHHas 2 KOMOMHMpPOBaAH YCTHble

(yHKLKA, ee CBONCTBA. Hoe OTBETbI,

[lpeobpa3oBaHue peleHue

BblIpaXXeHUN C 3apad

KOpPHAMU n-ow

cTeneHu

Tema 6.2 C(so#cTBa 2 KOMOWHMUpPOBaH YcTHble

cTeneHu C Hoe OTBETHI,

PaLMOHaNbHbIM " peleHune

NENCTBUTENbHbIM 3apad
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MoKa3satenaamu

Tema 6.3 PeweHune KOMOMHMPOBaH YcTHblE
MpPaLMOHANbHbIX Hoe OTBETHI,
yPaBHEHWUN peweHune
3afay
Tema 6.4 KOMOMHMPOBaH YcTHblE
[oka3aTenbHas Hoe OTBETHI,
(dyHKLMS, ee CBONCTBA. peweHune
loka3aTenbHble 3agjay
ypaBHeHHUA "
HepaBeHCTBa
Tema 6.5 Jlorapugpm KOMOMHMPOBaH YCTHble
yucna. Csoncrea Hoe OTBETHI,
norapudmos peweHune
3afjay
Tema 6.6 KOMOMHMPOBaH YCTHble
Jlorapudpmuyeckas Hoe OTBETHI,
dyHKLMSA, ee CBOMCTBA. peleHune
Jlorapudmunyeckme 3apjay
ypaBHeHUS,
HepaBeHCTBA
llpogpeccnoransto- npaKTUyeckoe 0n.o03. Ckakosa, A.l. YCTHble
OpHEHTHPOBAHHOE PucyHok ¢ PucyHok u 0TBETHI,
cogepxanmne (cogepmarHne OCHOBAMMU XUBOMUCH: pelueHme
MIPHKAG[HOIO MOAYNA) y4yebHUK ans
Tema 6.7 NepcneKkTuBbI cno 3apjay
Wcnonb3oBaHue
norapudmnyeckoi
cnupanu npu

BbIMOJIHEHUN [MU3aNHA
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NHTEepbepa

Tema 6.8 PeweHune 2 KOHTPO/bHas ®0C MncbmeHHas KoHTponbHas
3apau. CreneHHas, paboTa paboTa paboTa - 1 yac
noKa3sareJibHas "
norapudmumyeckas
hyHKUMUY
Pasgen 7. 3nemeHTtnl | 16
TEOpUN BEPOATHOCTEM
U MaTeMaTnyecKoi
CTaTUCTUKK
Tema 7.1 CoObiTue, 4 KOMOMHMPOBaH YcTHbIE
BEPOSATHOCTb COObITUA. Hoe 0TBEThI,
CnoxeHue " peweHune
YMHOXeHue 3apjay
BEpPOATHOCTEWN
llpogeccnoransro- 4 npakTuyeckoe | M[OK.01.03. | Masnosckas, YcTHble
OPHUEHTHPOBAHHOE MeToabl E.3. ) OcHoBbl OTBETHI,
cogepxanmne (cogepmarHne pacyeta Au3aiHa " peleHme
MIPHKAG[HOIO MOAYNIA) KoMno3uuuu:
Tema 7.2 BepoaTHOCTb OCHOBHBIX COBPEMEHHbIe 3afad
cobbITU B TEXHUKO- | koHuenuyum:
HeATENbHOCTH IKOHOMUYECK | yyebHoe
o nX nocobue  Ans
Al3auREpa nokasarenen | CMO
NpPOeKTMpoBa
na
Tema 7.3 [uckpetHas 4 KOMOMHMPOBaH YcTHblE
CNyyaiiHaa BeNWYMHa, Hoe OTBETHI,
3aKOH ee peweHune
pacnpeaeneHus 3apjay
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Tema 7.4 3apauu 4 KoHTponbHas | M[K.01.03. | [poxopos, H0.B. ®0C MncbmeHHas KoHTponbHas
MaTEMATUYECKOIA paboTa MeTopbl Tlekunu no paboTa paboTta - 1 yac
CTaTUCTUKM. pacyeta | lcoPMM o
InemeHThI TEOpUU OCHOBHbIX | LoPonTHOCTEW U
. MaTemMaTnyeckKo

BEpPOATHOCTEN " TEXHUKO- | {i  craTuCTUKe:
MaTeMaTuyecKoii 3KOHOMUYECK | yuebHUK "
CTaTUCTUKM nx NpaKkTUKyM Ans

nokasarenei | CMO

NPOeKTUPOBa

ns

®opma 3K3aMeH ®0C MucbmeHHasn
NPOMEXXYTOYHOM paboTa
aTTecTaumu
WUtoro 108
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2. OMOPHbIE KOHCNEKTbl U TEXHONOTMYECKUE KAPTbI

B OnoOpHbIX KOHCMEKTax W TeXHONOrMYECKUX KapTax MCMoNb3yloTca chegyowme
0603HayeHns nnaHupyeMmbix pe3ynbTaToB ocBoenus pucuunauubl (MK cooTtseTcTByIOT -
®rocC CNO 54.02.01 funsaiH (no oTpacnsam)):

AncumnnuHapHble (npeaMeTHbIe) pe3ynbTaThl HA 6a30BOM ypOBHE OTpaXaloT

[IP61. BnageHue MeTomaMu [0Ka3aTeNbCTB, aNropuTMamu pelleHus 3agay; yMeHue
dbopmynupoBaTb ONpeAeneHus, aKCMOMbl W TeOpeMbl, NPUMEHATb WX, MPOBOAMUTb
AOKa3aTesbHble paCcCyXAeHUA B X0e pelleHns 3agay;

[1P62. YmeHue onepupoBaTb MNOHATUAMMW: CTEMEHb YWUCNa, Norapudm uYucna; ymeHue
BbINOMHATL BbIYMCIEHME 3HAYEHUA W Npeobpa3oBaHMA BbIPAXKEHUI CO CTENEHAMU W
norapudpmamu, npeobpasoBaHus APOOHO-paLMOHANbHBIX BbIPAXKEHUN;

[P63. YmeHne onepupoBaTb  MOHATUAMW:  PALMOHANbHbIE,  MPPALMUOHANbHbIE,
noKa3saTeNibHble, CTeMneHHble, NorapudmMmuyeckme, TPUrOHOMETPUYECKME YpPaBHEHUA U
HEepPaBEHCTBA, UX CUCTEMbI;

[IP64. YMeHne onepupoBaTb NOHATUAMU: DYHKLMS, HEenpepbiBHAs (QYHKLMSA, NPOU3BOLHAS,
neppoobpasHas,  ONpefeNeHHbli  WHTerpan;  yMeHMe  HaxoAuTb  NPOU3BOAHbIE
3NeMeHTapHbIX YHKLUMIA, MCNONb3YyA CNPaBOYHbIE MAaTepUanbl; MCCNefoBaTh B MPOCTENILINX
cnyyasx (QYHKUMM HA MOHOTOHHOCTb, HAaXOAWUTb HaWbONblWME M HAMMeHblIMe 3HAYEHMUS
(YHKUMIA; CTPOUTb rpadMKM MHOTOYIEeHOB C UCMOIb30BAHMEM annaparta MateMaTUyecKoro
aHanu3a; NPMMEHATb NPOM3BOLHYIO NPU pelleHnn 3a8ay Ha ABUKEHMe; pewwaTb NPaKTUKo-
OpPUEHTUPOBAHHbIE 33af4ayu Ha HaubosbluMe U HaUMeHbliMe 3HAYeHWs, HAa HaxoX[eHue
NyTW, CKOPOCTU U YCKOPEHUSA;

[P65. YMmeHue onepupoBaTb MOHATUAMMU: paLMOHANbHAA GYHKUWS, NOKa3aTe/lbHas
(YHKUMA, cTeneHHasa QyHKUMA, norapudmuyeckas dyHKUMA, TPUrOHOMETpUYecKune
byHKUMK, obOpaTHble dYHKUMKM; yMeHWe CTPOUTb TrpaduKu  U3yYeHHbIX YHKLUIA,
MCNONb30BaTh rPaUKM NPU U3y4EeHUU NPOLLECCOB U 3aBUCUMMOCTEN, NpPU peleHun 3ajad
M3 ApYrux yyebHbIX NPeAMeTOB M 33aA4ay M3 pPeasbHOM XW3HW; BblpaXaTtb GopMmynamu
3aBUCMMOCTN MEXAY BENMYNHAMU;

[1P66. YMeHMe pelwaTb TEKCTOBbIE 3afa4M Pa3HblX TUMOB (B TOM YMCe HA NPOLEHTHI, 40U
W 4acTu, Ha ABUXKEHWe, paboTy, CTOMMOCTb TOBApPOB M YCAYr, Hanory, 3agayv 3 obnactu
yNpaBNeHUA NINYHBIMU U CEMENHbIMU (DMHAHCAMM); COCTABAATb BbIPAXEHUA, YPABHEHUS,
HepaBeHCTBA M UX CUCTEMbl NO YCAOBUIO 3a[ayu, UCCAEAO0BATb NOJYYEHHOe pelleHune U
OLEeHMBATb NPaBAONOAOOHOCTb Pe3yNbTaToB;

[IP67. YmeHne onepupoBaTb NOHATUAMU: CpefHee apudMeTUYecKoe, MeAMaHa,
Haunbonblee M HaMMeHbllee 3HAYeHWs, pa3Mmax, [UCNEPCUs, CTAHAAPTHOE OTKNOHEHWe
yucnosoro  Habopa;  yMeHMe  M3BNeKaTb,  WMHTEpNpeTUpoBaTb  MHGOpMaLMIO,
npeacTaBieHHyl0 B Tabnuuax, Ha Auarpammax, rpadukax, OTpaXatlollyl CBOWCTBA
peanbHbIX MNPOLECCOB W SIBAEHWIA; MPeAcTaBiaTb WHbOpPMaLMIO C MOMOLbI Tabnuy w
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AmarpamMm; uccnepoBaTb CTAaTUCTUYECKME [aHHble, B TOM 4ucine C NpUMeHeHueMm
rpadmnyecKnx METOA0B U 3NEKTPOHHbIX CPEACTB;

[IP68. YmeHne onepupoBaTb MNOHATUAMMU: CNYYAWHbIA OMBIT M CAy4allHoe COObITHE,
BEPOATHOCTb C/IY4aHOTO COOLITUA; YMEHUE BbIYMCNATL BEPOATHOCTb C MCMOJNb30BAHUEM
rpaduyecknx MeTofoB; NPUMEHATb (OPMy/bl CAOXKEHUA U YMHOXEHWA BEPOATHOCTEW,
KoMOMHATOPHble hakThl M GOopMyNbl NpU peleHnn 3aday; OLEHMBaTb BEPOSTHOCTY
peanbHbIX COObITUIA; 3HAKOMCTBO CO CJy4YaiHbIMM BeAUYMHAMM; YMEHWE NPUBOAUTD
npuMepbl NPOABNEHUSA 3aKOHA BONbLWIMX YNCEN B MPUPOLHbLIX U 00LLECTBEHHBIX ABNEHUSX;
[1P69. YmeHue onepupoBaTb MOHATUAMM: TOYKA, MpPsSMasn, MIOCKOCTb, MPOCTPAHCTBO,
ABYIPaHHbIA Yrof, CKpelwmBatrolwmeca npamble, napaniefibHOCTb U NepneHauKyNapHOCTb
NpAMbIX U NNOCKOCTEN, YrON MEeXAy NPAMbIMK, YrON MeXAy NPAMON M NNOCKOCTbIO, YroN
MEeXAY NNOCKOCTAMM, PAcCTOSIHME OT TOYKM OO MAOCKOCTU, PACCTOAHUE MeXLY MPAMbIMU,
paccTosaHue Mexay NA0CKOCTAMU; YMEeHWe UCNOoNb30BaTh NPU pelleHnn 3a4ad M3yyeHHble
haKTbl ¥ TEOPEMbl MAAHUMETPUU; YMEHUE OLEHUBATL Pa3Mepbl 0OBLEKTOB OKpYXKaloLEro
MUpa;

[1P610. YMeHne onepupoBaTb MOHATUAMU: MHOFOTPAHHUK, CEYEHUE MHOFOTPaHHUKA, Ky6,
napannenenuneg, npu3ma, nupamuaa, Gurypa v NOBEPXHOCTb BPALEHUA, LMANHAP, KOHYC,
wap, cdepa, cevyeHua Gurypbl BpalleHUA, NNOCKOCTb, Kacawwasaca cdepsl, LUANHAPA,
KOHyCa, Niowaab NOBEPXHOCTU MMUPaMUAbl, NPU3Mbl, KOHYCA, UMIVHAPA, NAowWaab cdepbl,
06beM Kyba, NpAMOYroNbHOro napannenenunena, NMpamuabl, NpU3Mbl, LMAUHAPA, KOHYCA,
lapa; yMeHue M300paxkaTb MHOTOrPaHHUKM M MOBEPXHOCTM BPALLEHUS, UX CEYEHUS OT
PYKW, C TMOMOLLbID YEepTeXHbIX WHCTPYMEHTOB U 3JIEKTPOHHbIX CPefCcTB; YyMeHue
pacno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHWe pacno3HaBaTb MpaBUibHbIE
MHOTOrpaHHUKK;

[IP611. YMeHue onepmpoBaTb NOHATUAMMU: [BUKEHME B NPOCTPAHCTBE, NOJOOHbIE hUTypbI
B NpPOCTPAHCTBE; WCMONb30BaTb OTHOWEHMe niowajeii noBepxHocTen U 06bEMOB
noAo6HbIX GUryp Npu peleHnn 3agay;

[1P612. YMeHMe BbIYUCNATL reoMeTpuyeckue BenUYUHbl (ANWHA, yron, niaowanb, obbem,
naowanb NOBEPXHOCTH), UCNONb3YA U3YYeHHbIE POPMYNbl U METOAbI;

[IP613. YmeHue onepupoBaTb MNOHATUAMMU: NPAMOYIONbHAA CUCTEMA KOOPAMHAT,
KOOPAMHATbI TOYKKM, BEKTOP, KOOPAMHATLI BEKTOPA, CKaNApHOe Npon3BefeHue, Yrofl Mexay
BEKTOpPaMuW, CyMMa BEKTOPOB, NpOM3BefeHWe BEKTOpa Ha UYMCNO; HAXOAWUTb C MOMOLLbIO
M3y4yeHHbIX OPMyN KOOPAMHATLI CEpPeAnHbl OTPe3Ka, pacCTOAHME MEXAY ABYMA TOYKAMU;
[P614. YMmeHne BbIOMpPATb NOAXOAAWMIA WM3YYEHHBIA METOL AN peleHus 3afauu,
pacno3HaBaTb MaTemaTMyeckue @akTbl W MaTeMaTMYyeCKue MOAenu B NPUPOAHbLIX M
00LleCcTBEHHbIX fIBIEHUAX, B UCKYCCTBE; YMEHME NPUBOAWUTbL NMPUMEPbl MaTEMATUYECKMX
OTKPbITUN POCCUMNCKON M MUPOBOW MaTEMATUYECKOMN HAYKW.
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OK 01 Bbibupatb cnocobbl peweHus 3afay  NpodeccUoHanbHOW  AeATENbHOCTY
NPUMEHUTENbHO K PA3INYHbIM KOHTEKCTaM

OK 02 MWcnonb3oBaTb COBpeEMEHHble CpeAcTBa MNOWCKA, aHanauM3a M WUHTepnpeTauuu
uHdopmaumm, M MHDOPMALMOHHBIE  TEXHOAOTUWM A BbINOAHEHMA  3ajad
npogeccMoHanbHOM NeATENbHOCTH.

OK 03 MnaHupoBaTth M peann3oBbiBaTb COOCTBEHHOE NPOdECcCUOHANbHOE M JIMYHOCTHOE
pas3BuTMe, MNpeanpUHUMATENbCKYI  OeATeNbHOCTb B NpodeccuoHanbHonm  cdepe,
MCNoNb30BaTb 3HAHMA MO (MHAHCOBOM TPAMOTHOCTM B  PaA3JUYHLIX KU3HEHHbBIX
CUTyaLuAaXx.

OK 04 3 dekTMBHO B3aMMOLeNCTBOBATL M pabOTaTh B KOMJIEKTUBE U KOMAHJE.

OK 05 OcywecTBnaTb YCTHYIO M NMUCbMEHHYIO KOMMYHWUKALMUIO HA TOCYAAPCTBEHHOM fA3blKe
Poccuiickoit Pefepaumnm ¢ y4eToM 0COOEHHOCTEN COLMANbHOMO U KYNbTYPHOTO KOHTEKCTA.
OK 06 MpoaBnaTb rpa)AaHCKO-NaTPMOTUYECKYIO NO3ULMI0, AEMOHCTPUPOBATL OCO3HAHHOE
noBefeHMe Ha OCHOBe TPAAMUMOHHbIX 00LEYeNoBEYECKUX LEHHOCTEN, B TOM Yucie C
yyeToM rapMOHM3aALUU MEXHALWOHANbHLIX U MEeXPEeNUrno3HblX OTHOWEHWUN, NMPUMEHATb
CTaHOAPTbl QHTUKOPPYNLMOHHOIO NOBeAeHuU .

OK 07 CopeitcTBOBaTL COXPAHEHMIO OKpPYXKAOLel Cpeabl, pecypcocbepexkeHunio, NpUMeHsTh
3HaHWUA 00 WM3MEeHEeHUW KAUMaTa, NPUHUMNLI BEpexNnBoro Npou3BOACTBA, IPHEKTUBHO
AEeNCTBOBATb B Ype3BblYaNHbIX CUTYALUAX.

llpogpeccnonansHeie KomnereHymn no cneymnansHoctm 54.02.01 [uzaiin (no
oTpacnam) (B Ka4yecrse rnpumepa).

MK 1.1. PaspabatbiBaTh TEXHUYECKOE 33alaHME COrAacHO TpeboBaHMAM 3aKa3UuMKa;

MK 1.2. NpoBoauTb NPeANpPOEKTHLIA aHann3 fis pa3paboTku An3anH-NpoeKToB;

MK 1.4 Mpon3BoanTb pacyeTbl TEXHWKO-IKOHOMWUYECKOro 0OOCHOBAHMA NpefiaraeMoro
npoekTa.
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Paspen 1. [oBTOpeHuMe Kypca maTeMaTUKN OCHOBHOM WKONbI

OﬂoprIVI KOHCneKT Tema 1.1 U,Eﬂb ¥ 3alda41 MaTeMaTUKM Npu 0CBOEHUU cneLnasibHOCTU. Yucna v BoluucneHus

Tema 3aHaTUA

LLEJ'Ib M 3a4a4M MaTEMATUKN NPU OCBOEHUN CnelunaibHOCTU. Yucna v BblYnCneHus

CopepkaHue Tembl

Llenb 1 3afaum MaTemMaTK Npu OCBOEHUM CNELMaNbHOCTY.

ba3oBble 3HaHUsA 1 yMEHUA NO MaTeMaTKe B NPpodeccMoHanbHOM U B NOBCEAHEBHO feATEeNbHOCTH.
[lefcTBMA HaZ NONOXKMUTENbHBIMU U OTPULATENbHBIMU YNCIAMU, OObIKHOBEHHBIMU U AeCATUYHBIMU APOGAMM.
[leficTBns co cTeneHsamu, GopMynbl COKPALLEHHOTO YMHOXEHUS

Buabl 3aHaTUSA KombuHupoBaHHoE
[P6 1, IP6 5, IP6 6, [1P6 9, [1P6 12, [1P6 14.
lnatpyensie OK 1, OK 2, OK 5, OK 6.

06pa3oBaTe/ibHbIe Pe3ysbTaThl

®opMmbl OpraHu3auum
yyebHOI neaTenbHOCTH

®poHTanbHas, nHamsuayanbHas (Mo BbI6opy 0byYatoWwmxcs)

Tunbl OLLEHOYHbIX
MeponpuATUI

IBpuCTMIeckas beceaa. 0byyatoLmMecs BbITATMBAIOT KAPTOYKM C Ha3BaHWeM npodeccui/cneLmnanbHocTi 1

0TBeYaloT Ha Bonpoc «Kakwue 3HaHUs 1 yMeHUs No MaTemaTuke HeoOXOAMMbI B NPOeccusx U CneLmanbHOCTAX?»
[Ipeanaraemsle npogeccu/ crneumnabHoCTH:

NpOAaBeL,; yuuTeNb HayabHbIX KNAccoB; Gyxrantep; BOAUTENb; NPeLNPUHUMATEND; BPAy; BOCMIUTATENb; reofe3uncT; dpunocod;

MOHTaXHUK CBA3U; p06OTOTeXHI/IK; 6norrep; nepeBoAvYuK; aBTOINEKTPUK; KOHOUTEP; NOBAP,; TOKAPb; WTYKATYP; NEKTPUK U Op.

- Paborta ¢ popmynamu. Mpuembl «HaitguTe ownbKy», «BcTaBbTe NPONYLEHHBIN 3NEMEHTY.
- YteHue cdopmyn 1 npasun.

- PeweHve npumepos.

Hainaure 3HauyeHue BblpaeHuA:

5,7—7,6. 514,6-3,4—0,34.
3.7 61(7-10%)-(16-107%)
4 25

S 007 e (1) 4]
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3apgaHua gna lpenogasarens npegiaraeT HaNUCaTb MUHU — COYMHEHMe «3adem MHE HyxHa maTeMaTuKa B NpodeccuoHanbHOM
7. CaMOCTOATENbHOO [EATENbHOCTU U B MOBCEAHEBHOM XU3HU?».

BbINOJIHEHMA Pewwutb 5 — 10 npumepoB 13 TMNOBLIX 3afaHuit N2 6 1 N2 8 ob6pa3oBatenbHoro caita «Pewy O3» https://oge.sdamgia.ru/

OﬂoprIﬁ KOHCNeKT Tema 1.2 ﬂpoueHTHble BbIYUCNEHMUA. ypaBHeva M HepaBeHCTBa
1. Tema 3aHATHA [poLeHTHbIe BblYMCNEHUS. YpaBHEHNA 1 HEPABEHCTBA.
2. CopeprkaHue Tembl [pocTble NpoLeHTbl, pa3Hble cnocobbl UX BblYUCNeHUs. JINHeliHbIe, KBafpaTHble, [POOHO-NMHEHbIE YPaBHEHUS U HEPABEHCTBA
3. Bupapl 3aHATMA Kom6uHupoBaHHoe
[1P6 1, 1P6 5, 1P6 6, 1P6 9, 1P6 12, 1P6 14.
4 MnaHupyemble 0K 1,0K 2, OK 5, OK 6.
’ 06pa3oBaTe/ibHbIE Pe3ysbTaThl

5 (®opMbl OpraHu3aLmm ®poHTanbHas, MHAMBUAYANbHAA (NPU KenaHuM 0byyarLMXCs paboTaTb CaMOCTOATENBHO)

yyebHOI aeaTeNbHOCTH
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Tunbl OLeHOYHbIX
MeponpuATUI

IBpucTnyeckas becena. OTBETHI HAa BONPOCH

- HaxoxpeHusi 1 % o1 yncna

- HaxoxpeHue npoLeHToB 0T yucna

- HaxoxpaeHue ynucna no ero npoLeHTam

- HaxoxpeHue Hen3BeCcTHOW BENYMHBI C MOMOLLBIO MPONOPLMM
- Peluexue 3apay

1 | Mara3uH genaet neHcHoHepam CKUAKY Ha onpefesieHHoe KOJIMYeCTBO NPOLEHTOB OT LieHbl MOKYNKU. [lbiHA
CTOMT B MarasuHe 50 py6neii. MleHcMoHep 3annatun 3a AblHio 47 py6neit. CKoNbKO NPOLEHTOB COCTaBNsET
CKMAKA BN NeHCUOHEepOoB?

2 | LleHa Ha aneKkTpuyeckuin YaHuk 6bina nosbilweHa Ha 16% v coctaBuna 3480 pybneit. Ckonbko pyonei
CTOMN YalHWK [0 NOBbIWEHMS LEHbI?

3 | KnueHT B3an B 6aHKe kpeanT 18000 py6neii Ha rog noa 18%. OH fomkeH norawaTb KpeauT, BHOCS B 6aHK
eXXeMeCsa4YHO 0[JMHAKOBYIO CYMMY [ieHer, C TeM YToObl Yepe3 rof BbiNaaTUTb BCIO CYMMY, B3ATYIO B KPEAMUT,
BMecTe C npoueHTamMu. CKoNbKo pybneit OH AOoNKEH BHOCUTL B GaHK €XXeMeCsYHo?

4 | WapukoBas pyyka ctout 30 pybneit. Kakoe Hanbonbliee YNCNO TaKUX pydeK MOXKHO OyaeT KynuTb Ha 700
py6nei nocne noBbllWeHNS LEeHbl Ha 25%?

5 | TeTpaab cTout 26 py6neit. Ckonbko pybneit 3annatuT nokynatens 3a 80 TeTpafei, €Cnu Npu nNokynke
6onble 50 TeTpagei MarasuH genaet ckuaky 20% 0T CTOMMOCTU BCE NOKYNKN?

6 | ®yt6onka ctouna 800 pybneit. Mocne CHUKEHUS LieHbl OHa CTana cTtouTb 680 pybneii. Ha ckonbko

NPOLEHTOB OblN1a CHUXKEHA LeHa Ha dyToonky?

OtBeTbl Ha BONPOCHI.

- Y10 3HAUNT pewnTb ypaBHeHe?

- CKONbKO pelLeHuii uMeeT InHenHoe ypaBHeHue? KBagpaTHoe ypaBHeHue?

- ®opmyna HaxoxaeHne AUCKPUMUHAHTA KBAZPaTHOTO ypaBHeHUs. PopMynbl KOPHEN KBafipaTHOrO YpaBHEHUS.
- HenonHble KBagpaTtHble ypaBHEHUS.

- PelweHwe HepaBeHCTB: CKOOKM, TOUYKM, 3HAKM.

PewweHve 3afaHnii (YpaBHEHWI, HEPABEHCTB)

1 X
7T ——==23.
X+ 3
2 3 19

—19 x—3
3 | (x—11)(—x+9)=0.
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4—x

x> —4x < 0.
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x2—4x+3§0
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3apaHusa gns
CaMOCTOATENIbHOIO
BbINOSIHEHUS

Pewutb 3apauu

1 | MarasuH penaet neHCHOHEpPaM CKWUAKY Ha onpefesieHHOe KONWYeCTBO MPOLEHTOB OT LEeHbl MOKYMKMK.
YnakoBka COCUCOK CTOMT B Mara3uHe 120 pybneir. [eHcHoHep 3annaTun 3a YNaKoOBKY COCUCOK
114 py6neii. CKonbKo NpPoLLEHTOB COCTaBNAET CKMAKA AN NEHCUOHEPOB?

2 | LleHa Ha 3neKTpuYecKunii YailHUK Obina noBbllweHa Ha 24% u cocTaBuna 2480 pybneit. Ckonbko pybneit
CTOWA YalHUK [0 NOBbIWEHUS LEeHbI?

3 | KnueHT B3an B 6aHKke kpeaut 21000 py6neit Ha rog nog 12%. OH gomkeH norawatb KpeawuT, BHOCSA B
OaHK eXeMecsYHO OAMHAKOBYIO CyMMy AIEHET, C TeM YTOObI Yepe3 rof BbiNAaTUTb BCIO CYyMMY, B3ATYIO B
KpeauT, BMecTe ¢ npoueHTamMu. CKonbKo pybsieit OH AONKEH BHOCUTb B OaHK €XXeMeCcsayHo?

4 | WapukoBas pyyka ctout 50 py6neit. Kakoe Hanbonbluee YMCIO TaKUX PyYeK MOXHO OyaeT Kynutb Ha
1000 py6neit nocsie NoBbIWEHNUS LIeHbl HA 25%?

5 | Tetpaab ctout 16 py6neir. Ckonbko pybneit 3annaTut nokynatenb 3a 60 TeTpafei, ecnu nNpu NoKynke
6onble 50 TeTpafeit MarasuH aenaet CKMAKY 15% OT CTOMMOCTU BCEW NOKYNKW?

6 | ®yt6onka ctomna 900 pybneii. Mocne CHUXKEHUS LEHbl OHA CTana CTouTb 684 pybns. Ha ckonbko
NPOLEHTOB OblNa CHUXKEHA LieHa Ha dyTooNKy?

PewwuTb 5-10 npuMepoB M3 TMNOBbIX 3aaaHuii N2 9 06pa3oBaTenbHOro caiTta «Pewy Oy https://oge.sdamgia.ru/
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TexHonornyeckas KapTa TéMa 1.3 npOU,EHTHbIe BblYUCNEHUA B 3ald4aX ,qu3aF1Hepa

Tema 3aHaTUSA

MpoueHTHbIE BbIYMCIEHUS B 3a[la4ax An3aiiHepa

CopepkaHue Tembl

I'Ipocme M CNI0XKHbI€ NPOLEHTHI. HDOLI,EHTHbIe BblYUCNEHUA B I'IpOd)ECCVIOHaJ'IbeIX 3afia4yax

Tun 3aHaTUS

”paKTW-IECKOG 3aHATHNe

Nl W] |-

PopMbl opraHm3aLmMmn yuebHoM AesTenbHOCTH

®poHTanbHas, rpynnosas
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MnaHupyemble

Tunbl OLLEHOYHBIX
JlesTenbHOCTb "
3JTanbl 3aHATUA JleatenbHoCTb Npenoaasartens 0ByuaIoLXCS 06pa3oBate/ibHble MEepONpUATUIA
pe3ynbrarbl
1. OpraH13aLUWOHHbIN 3Tan 3aHATUA
Co3paHue paboyeit - NPUBETCTBYET 00yYatoWmnxcs, - BEMOHCTpUpYIOT OK 1,0K 2, 0K 5, YcTHbIN onpoc
00CTaHOBKM, aKTyanu3aums MOTMBMPYET Ha aKTUBHYIO paboTy; | FOTOBHOCTb K aKTUBHOW | QK 6.
MOTUBOB y4eOHOI - NpeanaraeT onpeaenuT Temy paborte; NK1.1.
LEATENbHOCTH YPOKA C NOMOLLbI0 KAPTUHKHU: MK 1.2.
- NnpeanaraeT onpeaenuTh Lenb - hopmynupytoT TeMy
ypoKa, ucnosib3ys Habop YPOKa, 3aMNu1ChiBaIOT;
rnaronoB: U3yyeHue...,
CO3[aHue..., 3aKpenneHue..., - hopmMynupyIoT Lenb
odopmaeHue... YPOKa, 3anunChiBaoT.
AkTyanusaums copepanus, | [peanaraer BCMOMHWUTL NpaBuna: OTBeYatoT Ha BONPOCHI YCTHBIN onpoc
HeobxoaMMoro ans - HaxoxpeHus 1 % ot yucna; npenofasaresns,
BbINOJIHEHWA NPAKTUYECKON | - HAXOXAEHWEe NPOLEHTOB OT YNCNa; | 3anucbiBalOT GOPMybI B
paboTbl - HAXOX[IEHME YnCNa Mo ero TeTpaab
npoLeHTam;
- (DOPMYAbI CNOXKHBIX NPOLEHTOB
2. OcHOBHOI 3Tan 3aHATUSA
OcmbicneHue cogepxaHus MpepnaraeT NOArOTOBUTLCA K Pasz6usatotcs Ha rpynnsl, | OK 1, OK 2, 0K 5, HabnopeHue
33jaHNI NPaKTUYeCKon BbINONHEHUIO NPAKTUYECKOM BbIOMpalOT OK 6.
paboTbl, paboTbl «Pa3paboTka v pelweHne OTBETCTBEHHOTO NK1.1.
NocNeoBaTeIbHOCTH npoceccMoHanbHbIX 3afau C MK 1.2.
BbINOJIHEHWSA AENCTBUIA NpU NPOLEHTaMUY, Pa3buTbCs Ha
BbINOJIHEHWUW 3aiaHUIA rpynnbl N0 4 YeN0OBEKA, BbIOPATH
OTBETCTBEHHOTO.
- HalTU/nNpuaymaThb 3a4ayn B
npotheccUoHanbHO feATeNbHOCTH,
rae HeoO6Xo[MMbl MPOLEHTHbIE
BbluMCNeHUA (MOXKHO
MCNONb30BaTh Y4YeOHYI0 U
LOMNONIHUTENbHYIO MTEPATYPY,
WHTEPHET-UCTOYHUKM)
MepeHoc NpUOOPETEHHbIX MpeanaraeT BMecTe pa3obpatb Pa6oTatoT hpoHTaNbHO, HabniopeHue

3HAHWUN U YMEHWA,

peweHne npoheccMoHaNbHbIX

3444d0T BONPOCHI HA




nepBM4HOE NPUMEHEHNE

3apay (Ha BbIbOp).

1. Hanor Ha goxogsl cocrasnser
13% or 3apaborHosi nnarsl. llocre
VAEpXKaHna Hanora Ha 0Xo4bl
Aanzainep NpuHa BukroposHa
nonynna 32880 pybneii. Ckonbko
py6neii cocrasiser 3apaboTHasn
nnara UpmuHsl BukroposHsl?

2. [n3aviHepy no nowmsy ofexpabl
3a 6 mecAles HyxHo cozgars 300
mogened. 5% scex mogenes
PUXOANTCA Ha na1areA, 15% - Ha
oproyHbie KocTiomsl, 12% - Ha
106ku, 16% - Ha JETCKME MOZEH,
22% - Ha MyxcKkue Koctiombl, 9% -
Ha weHckune wiAansl, 13% - Ha
TYHUKH, OCTA/IbHAA 4aCTb — HA
MYMKCKMe copodku. CKObKO
OL€XKAbl KAX[Oro Buga
HEeobXo[mMmo U3roToBUTh
Aun3anHepy?

3. [in3aiinep [onxeH bbi1 3a MecAay
uzrorosute 1200 uzgenns, a
uzrorosun 2300 uzgenni. Ha
CKOJIbKO MPOLEHTOB AN3anHeEDP
nepeBbINONHNI 171aH?

4. Qupma nnarut peknamHsim
areHTam 5% ot croumocTH 3aKasa.
Ha Kkakyrw cymmy HYKHO BbIIOSIHUTH
3aKas, y1obsl 3apaborars 20000
pybnei?

5. Hago ogpopmurs 60 M
[T0BEPXHOCTH CTEHbI. 75% paboTsl
Ve caenann. Kakyro niowags

0CcTanocs opopmuts?

yTOYHeHune, ohopmMAAIoT
peleHue B TeTpagb
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6. Ulnpnra kaptuHsi
MIPAMOYroibHON opmbl 2 M, a
QnHa 3,2 m. Ckosbko %
COCTaBJIAET LWHPUHA OT JINHbI?
(LnnHa asnaerca 0cHoBOW A/
CpaBHeHNA)

CamocrosTtensHoe
BbINONHEHWeE 3aaHNI B
COOTBETCTBUM C MHCTPYKLMEN

KoHTponupyeT aesTenbHoCTb
00yYaloLMXCA, KOHCYNbTUPYET NpPK
HeobxoaMMocTu

HaxopsaT/pa3pabatbiBatot
3agaum ¢
npodeccroHanbHom
HaNpPaBNEHHOCTbIO, B
KOTOpPbIX HE06X0AUMbI
NPOLEHTHbIE BbIYUCTEHUS
(ncnonb3yioT yuebHyto 1
LLONONHUTENbHYIO
NUTepaTtypy, UHTEpHeT-
ncrtouyHukm). Opopmnsaiot
yCNoBUE U pelieHmne Ha

nuncrax A3
0606LeHme U Mpepnaraet npescTaBUTh NPOAYKT Obyuatowuecs
cucTemaTu3aums npaKTMYecKoii paboTbl, 3anaeT (npepcrtaButenu rpynn)

pe3ynbTaToB BbINOJHEHUA

[ONONIHUTENIbHbBIE BOMNPOCHI

AEMOHCTPUPYIOT pelueHmne
3apay4. OTBeyvaloT Ha
NOMNONHUTENbHbIE
BONPOCHI

HabniopeHune

3awmTa pabor

3. 3aKnioynTeNbHbLIW 3Tan 3aHATURA

MopaBeneHWe UTOrOB paboThl;
(urKcauma LOCTUXKEHNS
Leneit (oLeHKa feATeNbHOCTH
obyuyatoLmxcs);
onpepeneHne NepCnekTUBSI
fanbHenwwein paboTbl

- NpeanaraeT BepHYTHCA K LEeNu
y4ebHOro 3aHATUSA, ONpeaenuTh
KOMMOHEHTbI ee [JOCTUKEHUS;

- NpeanaraeT NpoBecTH
B3aMMOOLIEHKY;
- GnarofapuT 3a aKTMBHYIO paboTy

- aHanu3upyT
KOMMOHEHTbI LOCTUKEHNS
uenu y4ebHOro 3aHATUS;
- OLeHMBaloT paboTy Apyr

APYra, apryMeHTUpyoT
CBOW OTBETHI

0K 1,0K2 0K5

YCTHbI 0NpoC, B3aMMOOLLeHKa

4. 3apaHua pns Mpepnaraet opopmuThb OcdopmnsatoT peweHune 30P
CaMOCTOATENIbHOO BbINONHEHHY0 paboTy B 3aja4 B Nporpamme
BbINONHEHMA nporpamme PowerPoint. PowerPoint

25



Pa3gen 2. [psamMble U NNOCKOCTU B NPOCTPAHCTBE

OnopHblit koHCcNeKT TeMa 2.1 OCHOBHbIE NOHATUA CTepeoMeTpuu. PacnonoxeHmne npaMbIX U NNOCKOCTei B npocTpaHcTee (6a3a)

Tema 3aHaTHA

OcHOBHble MOHATMA cTepeomMeTpumn. PacnonoxeHune npaMbIX U MIOCKOCTEN B NPOCTPAHCTBE.

CopepkaHue Tembl

Mpepmet ctepeomeTpumn. OCHOBHbIE NOHATMA (TOYKA, NPAMAs, NIOCKOCTb, NPOCTPAHCTBO). OCHOBHbLIE aKCMOMbI
ctepeomeTpuu. lNepecekaowmecs, napannenbHblie U CKpeLLMBaoLWMecs npsamble. Yron Mexay npsmbiMu B
npocTpaHcTee. MNepneHanKynapHocTb NpsMbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE UTYPbI.

06pa3oBaTe/ibHbIe Pe3ysbTaThl

Tunbl 3aHATUS KombuHupoBaHHoE
[P6 1, P69, IP6 11, AP6 12, 1P6 13, [IPG 14.
lnaxvpyemsie OK 1, 0K 3, 0K 5, 0K 7.

®opmbl opraHn3aum
y4yebHOW AeaTenbHOCTH

(OpoHTanbHas, MHAMBUAYANbHAS

Tunbl OLLEHOYHbIX
MeponpuATUI

YcTHas dpoHTanbHas NpoBepKa, MaTeMaTMYecKuii AUKTAHT, MHAMBUAYANbHAA CaMOCTOsATeNbHas paboTa

PewwuTe 3apavy:

Puc. 1

Mpsamble a, b u c nepecekatoT nnockocTb a B Toukax M, Ku P (puc. 1). Jlexat nu npamble a, b 1 ¢ B ogHOM
NI0CKOCTU?

3anuwmnTe BO3MOXHbIE B3aMMHbIE MONOXKEHMA NPAMbIX B NPOCTPAHCTBE. BhinonHuUTe rpadmuyeckyto uantocTpauuto

PewwuTe 3apavy:
[an ky6 ABCDA1B1C1D1. Toukn M, N n K — cepepnutbl pebep BB1, CC1 n DD1cooTBeTCTBEHHO. @) BoinuwuTe Tpu
napsl napannenbHbix pedep. 6) Boinuwute Tpu napbl ckpewmnBawwwmxcs pebep. B) Hangute yron mexay npsmbiMu
AB n MN, AD n CC1, BC n KM

26



3apaHus pas
CaMOCTOATENIbHOTO
BbINOMHEHUA

1. BepHO N1, UTO €C/IM KOHLLbI OTPE3Ka JieXaT B JaHHOMN MJIOCKOCTH, TO U ero CepefuHa NeXuT B 3TON NJIOCKOCTH?
2. Touka M He nexut B nnockoctu TpeyronbHuka ABC, K — cepeguHa MB. KakoBo B3avMHOe pacnonoxeHue npambix
MA n CK?

3. Kakue 13 paHHbIX YTBEPKAEHWUIN ABAAIOTCA aKCMOMaMK cTepeoMeTpumn? (BO3MOXHO HECKOIbKO OTBETOB)

1) Yepes ABe nepecekawowwnecs npamble NPOXOJMUT NAOCKOCTb U MPUTOM TONIbKO OfHA.

2) Ecnv gBe ToukM NpsAMON nexar B NIOCKOCTH, TO BCE TOYKM NPAMOIA NEXAT B 3TON NNOCKOCTU.

3) Yepes ntobble TpU TOUKM, HE NeXKALLMUE HA NPAMOIA, NPOXOAUT NNOCKOCTb.

4) Yepes npsmyto NpoxoauT 6ECKOHEYHOE KOIMYECTBO NAOCKOCTE.

5) [lBe NNOCKOCTU HE MOTYT UMETb TOJIbKO ABe 00LME TOUKH.

6) Yepes npsmyio 1 He Nexallyio Ha Hell TOYKY NPOXOAMT NAOCKOCTb U MPUTOM TONIbKO OfHA.

7) Ecnv gBe nnocKOCTM MMEIOT 00LLYI0 TOUKY, TO OHWU UMELOT 06LLYI0 NPAMYH.

4. MoryT nu Tpu npsiMble UMETb 06LLYI0 TOYKY, HO He NeXaTb B OAHON NAOCKOCTU?

5. BoibepuTe BepHOE yTBEpPKAEHME.

1) Ecnun ofjHa TOYKa NpAMON NIEXUT B NIOCKOCTH, TO BCE TOYKM NPAMOW NeXaT B 3TOI NJIOCKOCTH;

2) Yyepe3 NpAMYI0 1 He IeXallyto Ha Heil TOYKY NMPOXOAMUT NNOCKOCTb, U NPUTOM TONbKO OAHA;

3) yepe3 ABe nepeceKkawlWmnecs NpamMble NIO0CKOCTb NPOBECTU HeNb3S;

4) no6ble fBE NIOCKOCTU He UMEIOT 00LWKX TOYeK;

5) eCu YeTblpe TOYKM HE IEXAT B OHOM NIOCKOCTH, TO KaKUEe-HUOYLb TPU U3 HUX NIEXKAT HA OJHOW NPsAMON

OnopHblit KOHCNEKT Tema 2.2 [lapannenbHOCTb B NPOCTPaHCTBE

Tema 3aHaTUA

MapannenbHoCTb B NPOCTPAHCTBE.

ConepraHue TeMmbl

MapannenbHble npsMas 1 niockoctb. Onpepenexue. MpusHak. CBoicTBa.

MapannenbHble nnockoctu. Onpepenexue. MpusHak. CBoicTBa.

TeTpaspp v ero anemeHTbl. [apannenenunes u ero anemeHTsl. CBOACTBA NPOTUBONONIOXHBIX FPaHeit U auaroHaneit
napannenenuneaa. MocTpoeHne 0CHOBHBbIX CEYEHUIA.

Tunbl 3aHATUA Kom6uH1poBaHHoe
[1P6 1, 1P6 9, 1P6 11, IP6 12, AP6 13, [IP6 14.
Inarmpyemsie OK 1, 0K 3, OK 5, OK 7.

06pa3oBarte/ibHble pe3ynbTaThl

®opMmbl opraHn3auum
yyebHOI AeaTeNbHOCTH

¢pOHTaﬂbHaﬂ,MHAMBMﬂyaﬂbHaﬂ,prHHOBaﬂ

TMHbIOHEHOqHHX

YcTHas poHTanbHas paboTa, npakTuyeckas rpaduyeckas pabora

27



MeponpuUATHiA e Toukun A n B nexxar B nnockocTu o, a Touka C He nexuT B 3T0¥ NIOCKOCTU. [loKaxuTe, 4TO NpAMas, NPOXoAALLan Yepe3
cepenuHbl otpe3koB AC n BC, napannenbHa nnockocti o
o 306pa3ute ky6. Bblgenute LBETOM U 3aNMLLUTE NAPbl NPAMbIX U NAPANNELHBIX UM NIOCKOCTEA, Napbl NapaiesbHbIX
NNOCKOCTEN.
Puc. 2
Mpsamble a u b nepecekatotcs B Touke O 1 nepecekatoT napannenbHbie N10CKOCTU o U 3 B Toukax A, A, u B, B,
cootBeTcTBeHHO (Puc 2). [lokaxuTe, 4to AB || A;B,
e [lnockocTb, Npoxofsiias yepes Tpu Toukn A, Bu ( pa3busaet Kyb Ha Ba MHOrorpaHHuKa. CKONbKO rpaHeil
Yy MHOTOTpaHHMKa, y KOTOporo 6oblue rpaHeit (puc.3)?
3apaHus pas
7. CaMOCTOATENIbHOIO

BbINOJIHEHUA

MapannenbHble npamble a U b nepecekatot napannensHble nnockoctn au B (puc. 4). lokaxure, uto AB = AB,
MpuBeuTe NpuMepbl NapanenbHbIX NPAMON 1 NOCKOCTY, NApannebHbIX NIOCKOCTel B OKpyXatollem Bac npoctpaHcTee
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OnopHbIit KOHCNEKT TeMbl 2.3-2.4 [lepneHaMKyNApPHOCTb B NPOCTPAHCTBE

Tema 3aHaTUA

[epneHaNKyNAPHOCTL B NPOCTPAHCTBE.

CopepkaHue Tembl

lNepneHankynapHble npamble. [lapannenbHbie npaMble, NnepneHANKYAApHble K MI0CKOCTU. [prU3HaK nepneHanKynspHOCTHU
NPSAMON 1 NNOCKOCTU.

lNepneHanKynap 1 HaknoHHble. Teopema 0 Tpex nepneHAnKyapax. Yron Mexay npsamoit 1 naocKoCTbIo.

Yron mexpay nnockoctamu. MepneHanKynspHble NI0CKOCTU.

PaccTosaHusa B npocTpaHCcTBe

Tunbl 3aHATUS

KombuHMpoBaHHoe

lnaHupyemble
06pa3oBaTe/ibHbIE pe3ysbTaThl

[1P6 1, AP6 9, 1P6 11, AP6 12, [IP6 13, P6 14.
OK 1, OK 3, 0K 5, 0K 7.

®opmbl opraHu3aymuu
yyebHOI neaTenbHOCTH

®poHTanbHas, MHAMBUAYANbHAS.

Tunbl OLLEHOYHBIX
MeponpuATUI

YCTHBIN PpoHTanbHbI onpoc. PelueHune 3agay.

M
D

} C
A
Puc. 5

BMDC- npsamoyronsHuk. [lokaxuTte, yto npamas CD nepnenaukynapHa nnockoctv ABC (puc. 5)

e W3 Toukn O nepeceyeHuns guaroHanei keagpata ABCD nposepnéH nepnenaukynap OH K nnockoctn kBagpara.

[okaxuTte, yto BD L HC.

e I3 Toukn A npoBefeHbl K JaHHOI NAOCKOCTU [1BE€ HAKNOHHbIE, paBHble 2 CM, YrON MeXay KoTopbiMu paBeH 60°, a

VYroN Mexay ux npoekunamu npamoi. Hanaute pacctosaHme ot TOUKM A J0 LAHHOW NNOCKOCTH.
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Cy

= B,

B ky6e ABCDA,B,C,D, (puc. 6) HainguTe yron mexay nnockoctsamu ABC n CDD,

3apaHunsa gns
CaMOCTOSTENIbHOIO
BbINOSIHEHUS

e /I3 gaHHbIX yTBEPKAEHMI BbIOEpUTE BEPHOE:
a) ecnv fiBe NpsMble NepneHanKyNspHbI Apyr APYry, TO OHU NepeceKatoTCs;
6) ecnn ABe NpsiMble NepReHAUKYNAPHBI NI0CKOCTY, TO OHW NapanseNbHbl MeXxay coboil;
B) €C/IU NpAIMAs He NeprneHAMKYNAPHA K NOCKOCTH, TO OHa He NepreHAVKyIsApHA Nto6oii NpAMOIi 3T NNOCKOCTH;
r) yTBEPXAEHUA a-B HE BEPHbI.
o 13 faHHbIX yTBEPXKAEHMI BLIOEPUTE BEPHOE:
a) NepneHAnKyNApHON NpoeKLMein NPAMON Ha NI0CKOCTb ABAAETCA NpsAMas;
6) ecnu NpoeKLmMM ABYX OTPE3KOB HA MIOCKOCTb PaBHbI, TO PaBHbI U CaMU OTPE3KM;
B) NepreHANKYNAP BCEraa MeHbLUe HAKNOHHON NPOBEAEHHON U3 TOW e TOYKY;
r) yTBEPXAEHUA a-B HE BEPHbI.
o 13 faHHbIX yTBEPXKAEHMI BLIOEPUTE BEPHOE:
a) AMAroHanu Kyba nepneHanKyspHbI;
6) yepe3 TOUKy Ha JAHHOMN NPSMOMN MOXHO NPOBECTU EAUHCTBEHHYIO NPAMYIO, NEPNEHANKYIAPHYIO AAHHOW NPAMON;
B) NJIOCKOCTb JIMHEHOTO YrNa nepneHanKynsapHa K pedpy AByrpaHHOro yrna;
r) VTBEPXAEHUSA 3-B HE BEPHbI
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OnopHblt KOHcneKT TeMa 2.5 KoopauHaThl M BEKTOPbLI B NPOCTPAHCTBE

Tema 3aHsaTUSA

KoopanHaTbl 1 BEKTOPbI B NPOCTPAHCTBE

ConepaHve Tembl

[lekapToBbl KOOpPAMHATLI B NpOCTpaHCTBE. BekTopbl B npocTpaHcTBe. CloXeHue 1 BblYMTaHME BEKTOPOB. YMHOXEHME
BeKTOpa Ha Yncno. CKanspHoe npousBefieHne BeKTOpoB. MpocTeiilne 3afaum B KOOpAMHATAX

Tunbl 3aHATUSA

KOMOWHMPOBAHHOE

MnaHupyemble P61, A1P6 9, A1P6 11, IP6 12, IP6 13, 1P6 14.
0bpa3oBaTeNbHble 0K 1,0K3,0K50K7.
pe3ynbTarhbl

®opMmbl OpraHu3aLum
yuyebHOW feaTenbHOCTM

®poHTanbHas, MHAMBUAYANbHAS, TPyNnoBas

Tunbl OLEHOYHbBIX
MeponpuATUN

YCTHBI poHTaNbHBIN onpoc, rpadmyeckas paboTa, cCamoCcTosTebHAA paboTa.

Ha puc. 7 nsobpaeH napannenenunep ABCDA,B.C.D.. Touku M u K — cepenuHbl pebep B,C, n AD..

YKaXKuTe Ha 3TOM PUCYHKe BCE Mapbl:

a) COHanpaB/ieHHbIX BEKTOPOB;

0) NPOTUBONONOXHO HaNpaB/eHHbIX BEKTOPOB;

B) paBHbIX BEKTOPOB

Ha puc. n3obpaxen napannenenunen ABCDA,B,CD,. Ha3oBuTe BEKTOp, Hayano M KOHEL, KOTOPOro SIBASKOTCSA BEpLUMHAMM
napannenenuneaa, paBHblii CyMMe BEKTOPOB:

a)AB + A,D,;6) AB + AD,;8) DA+ B,B.
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F 372
[
4 A
o O B.Y
E
5
x 6 C

Haitgute koopamHatsl Touek A, B, C, D, E, F
Oanbl Toukm A (-3; 1; 2) u B (1; -1; 2)
HaiiguTe: a) KoopauHaTthl cepeanHbl oTpeska AB; 6) KOOpAMHATBI U AAUHY ABa.
AB
JOaHbl Toukn A(2;1;-8), B(1;-5;0), C(8;1;-4).
Boiuncnute yron mexgy npamsimu AB v CD, ecnu A(1;1;0), B(3;-1;2), D(0;1;0).
®0C koHTponbHas pabota «[psAMble 1 NIOCKOCTH, KOOPAMHATBI U BEKTOPbI B MPOCTPAHCTBE»

3apaHus pas
CaMOCTOATENIbHOTO
BbIMNOJIHEHUSA

. N3BecTHO, YTO BEKTOPSI AB uCD paBHbl. /13 faHHbIX YTBEPXKAEHMI BLIGEPUTE BEPHOE:
a) npamble AB n CD napannenbHbl;
6) nyuu AB v CD coHanpaeneHs;

B) BekTOpbl AB 11 DC pasHbi;
r) yTBEPXK/EHMS a-B HE BEPHBI.

. B npsmoyronbHom napannenenunene ABCDA,B,C.D, pebpa AB, AA, u AD paBHbl 6 CM, 4 CM U 5 CM COOTBETCTBEHHO.

Haigute onnHy BekTopa DM, rpe M - cepeauHa pebpa A,B..

Hanpgute pnnHy otpe3ka AB 1 koopaunHatsl ero cepepuHsbl, ecnm OP =7, AD =8
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TexHonornyeckas kapta tema 2.6 PacnonoxeHue npambix U NNOCKOCTelH B paboTax Au3aiHepa

1. | Tema 3aHsaATUSA

PacnonoeHue npsMbIX 1 NIOCKOCTeN B paboTtax au3aitHepa

ConepraHue TeMmbl

B3anmHoe pacnonoxeHne npamMbixX B NPOCTPAHCTBE. napaHHEHbHOCTb I'IpﬂMOVI M NJIOCKOCTK, NapannenbHOCTb

NNOCKOCTeN, NepneHaNKYNAPHOCTb NNOCKOCTel

Tun 3aHsTUSA

lNpakTuyeckoe 3aHaTHe

4. | GopMmbl opraHu3aumm y4ebHo

WHpmeupyanbHo - rpynnosas

NPOCTPAHCTBEHHbIX PUryp

MpsmMas MOXET NexaTb B MIOCKOCTH, ObITb

napannenbHoil  NAOCKOCTM,  NepecekaTtb
nnockocte  (6bITb  NepneHAMKYNAPHOM
NNOCKOCTH).

MnockocTn MoryT GbITb NapannenbHbIMU1
APYr apyry, nepecekatbcs (6bITh

nepneHANKYAAPHLIMW APYT APYrY)
TeTpasfp, napannenenuneg v 1.n.

AeATENbHOCTH
MnaHupyeMmble | Tunbl OLEHOYHBIX
3 obpa3oBarenb MeponpuATUN
Tanbl 3aHATUA [leatenbHocTb Npenopasarens JlesTenbHoCTb 06yyaloLmxcs Hble
pe3synbrarbl
1. OpraHn3auWOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeit MpuBeauTe NpUMepbl reOMeTPUYECKUX Ha3blBaloT MOAeNn NpaMbIX, NNOCKOCTEN, becepna
00CTaHOBKM, aKTyanu3aums duryp B OKpy»XaloLlemM Hac NpOCTPaHCTBe uryp B OKpyXalolem NpoCTpaHCTBe 0K 01,
MOTMBOB y4ebHOM (noporu, none, 3paHus)
JeATeNbHOCTU 0K 03,
AKTyaJ'IM3aU,MFI coaepaHus, e HazoBurte BUAbI B3aMMHOTO ﬂpﬂMbIe nepeceKawTca quOHTaﬂbeIVI
HeobXxoAUMoro ans PacnonoXeH!sA NPAMbIX B NPOCTPAHCTBE. g 0K 05, onpoc
BbINOIHEHNs NabOPaTOPHbIX U BoinonHuTe unntctpaumio. - lpsMble napannenbHbl
npaKTu4eckyx pabot e Kakue B3auMHble PacrnonoxeHus npsimMon E 0K 07
W NJIOCKOCTK, NIOCKOCTEN Bbl 3HaeTe? Mpsamble cKpeluBaloTCs MK 1.1
e [pusegute npuMepbl W3BECTHLIX BaM @ NK1.2.

2. OcHOBHOI1 3Tan 3aHATUA
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OcmbicneHune cogepxanus
3aiaHNI NPaKTUYECKOM
paboTl

CyliecTByIOT pasnnyHbie BUAbI
MHOTOrPaHHWUKOB BOKPYT HAC, KaK B
€CTeCTBEHHOM NPUPOJE, TaK U PYKOTBOPHbIX
(https://mnogogranniki.ru/estestvennye-
mnogogranniki.html )

I3 MHOrOrpaHHMKOB MOXHO
KOHCTPYMPOBATb PasfinyHble 06BLEKTSI,

Hanpumep:

Pa36uBaloTcsa Ha rpynnbl, BbIOUpatOT
pa3BepTku. HaunHaloT NpakTMyeckyo
paboty

MpakTnyeckas
pabota
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CerogHs Mbl CO30aAMM MaKeTbl HEKOTOPbIX
U3 HUX U HAJeM U3yyeHHble paHee
NPOCTPAHCTBEHHbIE 3IEMEHTbI B HUX.
PasbeitTech Ha rpynnbl No 4 YeNOBEKa,
BblOEpUTE pa3BepTKM Nt0ObIX ABYX
MHOTOrpaHHMKOB MO ABa KaX4O0ro B1aa).
Mpunoxenwe 1.
3apaHue: Kaxpaas rpynna ckievsaet Ba
pasNMYHbIX MHOrOrPaHHMKA, 3aKpallnBaeT
OA4HMM LBETOM Napbl napannenbHbiX
NpAMBIX, LPYTUM Napsl NepeceKatnowmxca
NPAMBIX, Napbl CKPELUBAIOWMXCA NPAMbIX.
BblgennTb pasnnyHbIM LLBETOM Napsbl
NPAMBIX U NapanfesbHblX UM NNO0CKOCTEN,
napsl NapannenbHblX NJIOCKOCTEN.
BbigenuTb 0603HaYeHHblE NPAMbIE U
NJIOCKOCTU Ha pa3BepTKax

MepeHoc NpuobpeTeHHbIX
3HaHUI W UX NEPBUYHOE
NPUMEHEHME B HOBbIX
YCNOBUSAX C LENblo

KoHTponupyeT aesTenbHOCTb 06yYatoLmuxcs

MoAroTaBNMBalOT B TETPAAU KOHCNEKT Ans
3anucy HanJeHHbIX 31eMeHTOB.
Mpsmble: nepecekalowwmecs, napannenbHble,
CKpeluBaoumecs.

(hOpMMPOBAHWSA YMEHMWIA MpsmMble 1 napannenbHble UM NAOCKOCTH.
NapannenbHble NN0CKOCTH
CamocTosTenbHoe KoHTponupyet geatenbHocTb obyyawwmxcs, | [N KaXAOro MHOTrorpaHHUKa no 0gHoOM

BbINOJIHEHE 3a1aHNIA
NpaKTUYeCcKomn paboThbl

KOHCY/IbTUPYET, NOMOraeT no
HeobxoanMMocTu

pa3BepTKe BbINONHAIOT CKIENKY,
0003HavaloT BEPLINHbI, BbIAENSIOT LBETOM
COOTBETCTBYIOLLME 3/IEMEHThI Ha

0K 01,
0K 03,
0K 05,
0K 07,

NK1.1.
NnK 1.2.
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MHOrOrpaHHUKe, Ha Apyroi (NNocKoiA)
pa3BepTke 0603HaYalOT COOTBETCTBYIOLME
BEPLUMHBI, BbILENAIOT aHANOTUYHBIM
06pa3omM Te e INeMeHTbl, YTO U Ha
CKNeeHHOM MHOrorpaHHuKe

0606LLeHre 1 cucTemaTu3auus
PEe3y/NbTaToB BbINONHEHMSA
NPaKTUYECKOi paboTbl

MpofeMOHCTPUPYITE BbINONHEHHYIO PaboTy,
000CHY1Te NPUHLMN BblAeNeHMUA
0603HAYEHHbIX 31EMEHTOB

Obyuatowmecs (npepcraButen rpynn)
LEMOHCTPUPYIOT HANLEHHbIE 31EMEHTbI Ha
KaXKgoM MHOrorpaHHuke (BCero natb
Pa3NYHbIX MHOTOTPAHHUKOB)

3. 3aKnioynTeNbHbLIW 3Tan 3aHATURA

MoaseneHune UTOroB paboThbl;
(hUKcaLma JOCTUXKEHMA Lenen
(oueHka peaTenbHOCTU
oby4aloLLmxcs); onpeneneHue
NepcnekTUBbI JanbHenLwein
paboThl

e Kakue ocHoBHble haKTbl CTepeoMeTpum
Mbl CErofHa nosTopunn?

e ( KakumuM BMAAMM MHOTOrpaHHUKOB
NO3HAKOMUIUCH?

e Kak MOXHO Mcnonb30BaTb 3HaHUA NO
cTepeomeTpun B Au3aiHepcKon
JeATeNbHOCTU?

e B pe3synbraTe 3TON  NpaKTUYeCKoW
paboTbl Mbl MOBTOPUAM  OCHOBHblE
B3aMMHbIe PACMONOXKEHUA MPAMbIX U
NIOCKOCTeA B MPOCTpaHCTBE U
noAroTOBMAUCH K AanbHenwemy
W3y4YEHUI0 CTEpeoMeTpUM, a WUMEHHO,
Tembl «KMHOrOrpaHHUKN»

e (03ByynBaeT OLEHKM 33 paboTy

e B3aumHoe pacnonoxeHue npsambIX,
NPAMBIX U NIOCKOCTEN, NIOCKOCTEN B
NpOCTpaHCTBe.

e [lpu3ma, okTasgp.

e |13roToBnEeHUe CyBEHUPHOW NpOayKLMH,
MOLEeNMpoBaHUe 0OBHEKTOB Pas3NyHbIX

dopm

4. 3apaHua pns
CaMOCTOSATE/IbHOrO
BbINOJIHEHUA

Co3patb TBOPYECKYIO MOLENb,
COCTaBNEHHYIO U3 PA3/INYHbIX
MHOTOrpaHHUKOB, BbIJENNUTb U3YYEHHBIE
3NeMeHTbl. MaKeTbl pa3BEpPTOK MOXHO
HaWTK Ha canTax:
https://mnogogranniki.ru/ ,
https://3mu.ru/2p=70650

3afiaHue o8 BHEAyAMTOPHOM paboThl
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Mpunoxenue K TexHonornyeckon kaprte Tembl 2.6

PacnonoxeHue npsmbiX U NaockocTei B paboTtax gusainHepa
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Pasgen 3. OcHOBbl TpUroHoMeTpUmn. TpUroHoMeTpuyeckue pyHKuUm

OnopHblit KOHCNEKT TeMbl 3.1-3.2 TpuroHomeTpuyeckue yHKLUM NPOU3BONLHOTO YrNa, Yucna. OCHOBHblE TPUrOHOMETPUYECKUE

TOX/ecTBa

Tema 3aHsTUA

TpuroHomeTpuyeckne hyHKLMM NPOU3BONLHOTO YIia, YUCHa.
OCHOBHble TPUTOHOMETPUYECKME TOXKAECTBA.

CopepkaHue Tembl

PaguaHHas mepa yrna. [oBOpOT TOYKM BOKpPYr Havana KoopauHat. OnpepeneHue CUHYyCa, KOCUHYCA, TaHTeHCa W
KOTaHreHca. 3HaKW CWHyCa, KOCMHYCA, TaHreHca M KOTAHreHca Mo YeTBepTAM. 3aBUCUMMOCTb MEXAY CUHYCOM,
KOCMHYCOM, TAHT€HCOM U KOTAaHT€HCOM OfHOTO U TOro e yrna. TpuroHomeTpuyeckue ToxaecTtsa. [peobpasoBaHus
NPOCTEALWNX TPUrOHOMETPUYECKNX BbIPaXKEHUN.

Bupbl 3aHATUA KombuHMpoBaHHoe
MnaHupyemble [1P6 1, IP6 3, 1P6 5, [1P6 14.
06pa3oBaTenbHble 0K 1,0K 2, OK 3.

pe3ynbTathbl

®opMbl opraH13aLmum
y4ebHOW fiesTenbHOCTH

(poHTanbHas, rpynnoBas, NapHas, UHAUBUAYIbHAS.

Tunbl OLLEHOYHBIX
MeponpuATUN

MpakTuyeckas pabota N2 10 «OcHOBHbIE TPUTOHOMETPUYECKNE TOXLECTBAY
Bapuant 1
Lienb paboTbl: 3aKpenuTb yMeHMe NPUMEHATb OCHOBHbIE TPUTOHOMETPUYECKUE
TOXAECTBA, TabNNLY 3HAYEHWII TPUTOHOMETPUYECKUX PYHKLMIA NPU YNPOLEHNUU 1
BbIYUCIIEHUN BbIPAXKEHMWIA.
1. Boluncnure:
a) sin 1502; cos 2409; tg 1359; ctg 315%;
Vs Y
0) tg - Ctgz
2. Boluncnure:
a) 2 cos®a+1 npu tg a=%
6) sin®x — 2 cos®x, ecn sin x= - 0,4;
B) 6 sin a—2cos a
sin @—cos a, ecan tg o = 3

3apaHus pas
CaMOCTOATENIbHOTO
BbINOSIHEHUS

BapuaHt 2

1. Boluncnure:

a) sin 210%; cos 75%; tg 1052; ctg 250%;
6)tg " ; ctg ="




2. Boluncnure:

a) 6 cos®a+1 npu tg a=g

6) sin®x — 3 cos?x, ecnu cos x= - 0,6;

B) 5 sin a—cos asin a—4 cos @, ecnn tg o = 4.

3. HaiTu 3HayeHmne BbipaXeHua: 4 sin %+ 3 tg? %+ ctg % +2 cosg

OnopHblit KOHCNEKT TeMbl 3.3-3.4 TpuroHomeTpuyeckue yHKUUM, UX CBOWCTBA M rpacdmku. 0OpaTHbIe TPMTOHOMETpUYECKHue

(yHKLMK

TpuroHomeTpuyeckne hyHKLUK, X CBONCTBA U rpaduKm

Tema 3aHsTUA
O6paTHble TPUrOHOMETPUYECKUE DYHKLUM
O6nacTtb onpeaeneHns U MHOXeCTBO 3HAYEHU TPUTOHOMETPUYECKUX DYHKUNI. YETHOCTb, HEYETHOCTb, NEPUOAUYHOCTD
TpUroHomeTpuyeckux pyHkumnin. Ceoictea u rpaduky QyHKUUN Y = cos X, y = sin X, y = tg x, y = ctg x. Cxatue u
Conepanie Tem P P byHKL pacuKm yHKUMi Y y y=tgxy=ctg

pacTaxeHue rpaMKOB TPUrOHOMETPUYECKUX PYHKLUA.
Mpeobpa3oBaHue rpaMKoB TPUroHOMETpUYECKMUX yHKLMIA. 06paTHbIE TPUrOHOMETpUYecKne GyHKLMN

Bupapl 3aHATUA KombuHMpoBaHHoe
MnaHupyemble [1P6 1, 1P6 3, 1P6 5, [1P6 14.
0bpa3oBaTeNbHble 0K 1,0K 2, OK 3.

pe3ynbTarthl

®opMmbl OpraHusaymum
y4YebHON AesTeNbHOCTH

(hpoHTanbHas, rpynnoBas, NapHas, MHAUBKAYANbHASA.

Tunbl OLLEHOYHbIX
MeponpuATUI

YcTHBIN ONpoc, pelueHune 3afay, TeCTUpoBaHue
YKaxute MHOXecTBO 3HaueHui pyHkuumn Y =SIN 2X+5
MpadmK Kakoi PYHKLMUM M3006PAXKEH HA PUCYHKE?
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Boluncnure:

arctg+/3 - arcctg(-1) + arctg(- ? ).

7 3 3 i
A)—; B)—. C)-—; D)-—.
12 12 12 12
Haipgute 3HauyeHne BblpaXKeHUsA:
— 4,'"5

i f2
arcsm{-L ) + arccos — .

2 2 A)05;B)1; C) 0; D) -1.
Haipgute 3HauyeHne BbipaXKeHUA:

. . 1
sin{arcsin N ).

ini gt inl p.t
A) 5|nE,B}3,C} arcsin —, D) S

3apaHus gns
CaMOCTOSTENILHOTO
BbIMNOJIHEHUSA

YKaXuTe MHOXECTBO 3HaueHni dyHkuun Y =Sin 2X + 3.
lpaduK Kakoit hyHKLMU M30OPaAKEH HA PUCYHKe?
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Bbluncnure:

arctg(-1)- arcctg+/3 + arccos(- % ).

T ITL 2T Tt
A}g, B) P C}-4, D}-g.
Haipgute 3HauyeHne BblpaXKeHUA:
1
2 A)05;B)1;C)0;D)-1.
Hanpute 3Ha4eHne BbipaxeHus:
cos(arccos0,4).
A) 0,5; B) 0,4; C) 0,6; D) 0.
Boiuncaure:

43
an:sm{-? ) + arccos

vz

arcsin( sin = )+ arcsin(-
4 2 A)-1;B)0;C)1;D) m.
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OnopHbI# KOHCNEKT Tembl 3.5 TpMroHomeTpuyeckne ypaBHeHUA U HEpPaBEHCTBA

Tema 3aHATUSA TpuroHomeTpUyeCcKne ypaBHEHNUS N HepaBEeHCTBA
YpaBHeHue cos x= a. YpaBHeHue sin x= a. YpaBHeHue tg x= g ctg x= a. PelweHne TPUroHOMETPUYECKNX YpaBHEHWI
OCHOBHbIX TWMOB: NpoCTeilune TPUTOHOMETpUYECcKue aBHEHWA, CBOAAIWMECA K KBaApaTHbIM., pellaemble
ConepxaHwe Tembl P P P yp Adtl Ap P

Pa3foXKeHNEM Ha MHOXUTENU, OfHOPOAHbIE.
MpocTeiume TPUrOHOMETPUYECKME HEPABEHCTBA

Bupapl 3aHATUA KombuHMpoBaHHoe
MnaHupyemble [1P6 1, IP6 3, 1P6 5, [1P6 14.
obpa3oBaTenbHble 0K 1,0K 2, OK 3.

pe3ynibTathl

®opmbl opraHu3aymuu
y4YebHON AesTeNbHOCTH

(poHTanbHas, rpynnoBas, NapHas, MHAMBUAYabHAS.

Tunbl OLEHOYHbIX
MeponpuUATUN

YCTHbII ONpoc, pelweHue 3aaay, TeCTMpoBaH1e

PewnTe ypasHenne SIN X+ > =0.

1) %+27rn,nez 2) (—1)n%+7zn,nez 3) (—1)”*1%+7zn,nez 4) %+7rn,neZ
Pewute ypaBHeHne ctg’'x =23.

])i%+ﬂﬂ,nez; 2)i%+7zn,nez; 3)%+7zn,nez; 4)%+7zn,nez.
Pewwute ypaBHeHue -3sinx = 0.

zm 27m
1)mtm meZ: 2)2mm me”Z; 3) —S,meZ,' 4) —3,meZ.

X
PewwuTe ypaBHeHune COS(E + 72') =0

T
1) x=n+k k Z 2)X=E+k,/( ' )x=2k k Z; 4)x=n+2k k Z

PewwnTe ypaBHeHWe Sinx — Sin’ X = cOS'X.
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1)x=%+2/«,/( 7 2)x=2kk Z 3)x=hk Z 4)x=%+/(,/« Z

HaiiguTte cymMy HaMMEHbLIEr0 NONOXUTENLHOTO U HAUOONbLErO OTPULLATENBHOTO KOPHEN YpaBHEHUSA sin(—x) =
S5x

)7 2)% 3)% 4=

X
PewnTe ypaBHeHune 20055 =1,

1) (—l)”-z?ﬂ+27rn,nez 2) ‘_i‘z?ﬂ--l-Zﬂ'n,nEZ 3) i%+27rn,nez 4) iz?”+47m,nez

PewwnTe ypaBHeHUe sinx - — cosx =0

2 2 1
Pewnte ypasHenne COS™ X —SIN X—_E.

3apaHus pns
CaMOCTOSTENbHOTO
BbINOJIHEHUA

PewwnTe ypaBHeHune cosZx = 0.

1) 6:%+%n,nez; 2) 6=%+7zn,nez; 3) ézgn,nez; 4)0=r+2mnel.

X
PewnTe ypasHenne {0 5 = \/§ .

1)%+7zn,nez 2)%+27zn,nez 3)2?”+27zn,nez 4)2?”+7zn,nez

3z
Pewwute ypaBHeHne Ctg X+7 =0.
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1) x=ms2nk k 2+ 2) x=th k 2+ 3) x=-% mhk 7 4)x=2mk k Z

Haiigute cyMMy HauMEHbLIEro NONOXUTENLHOTO U HAMGONbLWEro OTPULLATENBHOTO KOPHEN ypaBHEHMS

3

COS(—X) =—
(0=
T 3r
NS 20 3= 4=
)4 ) ) ) 4
V4
PewuTe ypaBHeHne C05£X - E) =0,

. 3z
PewnTe ypaHeHne SIN X+7 =0.

T
Pewnte ypasHenne CLJ EX_” =1

B3

2sin5x

+1=0,

PewwuTe ypaBHeHKe
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Paspen 4. [lponsBogHas PyHKUUK, ee npUMeHeHUe

OnopHblit KOHCNEKT TeMbl 4.1-4.3 [oHATME Nnpon3BOAHON. [Tpon3BogHble hyHKUMA. [TPOM3BOAHBIE CYMMBbI, PA3HOCTU NPOM3BEAEHUS,
yacTHoro. lMoHATHe 0 HenpepbiBHOCTH yHKUMKM. MeTop uHTEepBanoB. leomeTpuyeckut U hpM3nYeCKUin CMbICA NPOM3BOAHON

Tema 3aHaTUSA

MoHsaTMe npon3ssogHoii. [ponssogHble hyHKLMIA. [POM3BOAHBIE CYMMBbI, PA3HOCTU
npoussefeHus, 4actHoro. loHATHe 0 HenpepblIBHOCTY (hyHKLMW. MeTof MHTEepBanos.
[eomMeTpUYeCKnil 1 U3NYECKNiA CMbICN NPOU3BOAHON

CopepaHve Tembl

Onpepenexue Y1CNOBOI NOCNE[OBATENBHOCTM M CNOCOObLI ee 3afaHus. CBOWCTBA YMCIOBbIX NociegoBatensHocTei. Onpeaenexue
npefena nocneaoBaTenbHoCTU. Beluncnenne npeaenos nocnegosatensHocTeid. Mpeaen dyHKLMM Ha 6eckoHeyHocTu. Mpepen
dyHKUMKM B TouKe. [pupalleHne aprymenTa. lNpupaweHve dhyHKUMK. 3anayuu, NPpUBOAALLME K NOHATUIO NPOUM3BOAHOMN.
OnpepeneHve npon3BoAHON. ANrOPUTM OTbICKaHWA Npou3BogHoin. Popmynbl anddepeHumposaHus. Mpasuna
anddepeHumpoBanus. NoHATMe HenpepbiBHOM dyHKLMKU. CBOMCTBA HenpepbiBHOM dyHKLUMK. CBA3b MEXAY HENPEPLIBHOCTBIO 1
anddepeHuMpyeMocTbio GYHKLUMM B TOUKE. ANTOPUTM peLleHns HepaBEeHCTB METOLOM MHTEPBANOB.

[eoMeTprYeCKmii CMbICT NPOU3BOAHON PYHKLMK — YrI0BON KOIDMULUMEHT KacaTeNbHOM K rpadinKy yHKLMK B TOUKE.
du3nyeckuii (MexaHM4eCKMit) CMbIC NPOU3BOAHON- MTHOBEHHYIO CKOPOCTb B MOMEHT BpeMeHu £ v=>Y5 (t).

YpaBHeHwue KacaTenbHOM K rpadmky hyHKUMK.

ANropuTM™ COCTaBNEHUSA YPaBHEHWA KacaTebHO K rpaduKky QyHKUMKM y=r(x).

Bupbl 3aHATUA KombuH1poBaHHoe
MnaHupyemble [1P6 1, IP6 4, 1P6 6, [1P6 14.
06pa3oBaTeNbHble 0K 1, 0K 3, OK 6.

pe3ynibTarhbl

®opMbl OpraH13aLmm
y4ebHOI fesTenbHOCTY

(hpoHTanbHas, rpynnoBas, NapHas, MHAUBUAYANbHASA.

Tunbl OLEHOYHbIX
MeponpuUATUN

1. Hanpgute npon3BoaHyio DyHKUMKM Y = 4X +Sin X = 5

2. Haligute npousBogHyto dyHkuum f (x) = x sin x

3. Kakoe ypaBHeHUe sABNAETCA YPaBHEHWUEM KacaTeNbHoi K rpadimky dyHKkumum f(x) =3 x* - 5x, NpoxoasLeit Yyepes
ero TOUKy C abcuuccoit x = -2.

4, Touka ABMKETCSA NPAMONMHENHO MO 3aKOHY S =2t * + t ? — 4. HailTu 3HaYeHUs CKOPOCTU U YCKOPEHUS B MOMEHT
BpemMeHu t=4. (S BbpaXeH B MeTpax M, BpeMs £ — B CEKYHAAX, CKOPOCTb V—B MeTpax B cekyHAy (M/c) u ycKopeHue a —
B MeTpax Ha CeKyHy B kBagpate (M/c?).

5. 3aKOH M3MeHeHus TemnepaTypsl T Tena B 3aBMCMMOCTM OT BpeMeHU t3afiaH ypaBHeHneM T = 0,2 t%. C kakoii
CKOPOCTbIO HAarpeBaeTCs 3TO TeN0 B MOMEHT BpeMeHn t = 10 ¢?
6. Touka ABMKETCA NPSAMOJMHENHO N0 3aKOHY S=61 - t°. B KaKOii MOMEHT BPEMEHW CKOPOCTb TOYKM OKAXKETCA
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PaBHON HyNO?

7. Teno maccoii 10 Kr aBUXETCA NPAMONUHENHO MO 3aKOHY S = 3 t °+ t + 4. HaiiTn KnuHeTnyeckyto sHepruio Tena
(mV /2) yepes 4 c nocne Havyana fiBUNKEHMS.
1. HaiiguTte nponsBogHy0 dyHKLUKUM Yy = 4X° + cos X +10
2. Haiigute npounssogHyto dyHKkumm f (x) = x cos x
3. Mo paHHOM NPOM3BOAHON ONpefennuTe CXOAHYI0 QYHKLMIO M 3anuLnNTe CBOW OTBET:
y =12 -cosx.
4. Kakoe ypaBHeHMe fBNsAeTCA ypaBHEHMEM KacaTenbHOW K rpadmky dhyHkuum f(x) = 4 x° - 3x, npoxoasweit Yepes
ero TOYKy C abcumuccoi x = - 2.
3apaHusa ana 5. Touka ABMKETCA NPAMONMHENHO MO 3aKOHY S =4t ° +t* — 6. HailTu 3Ha4eHUs CKOPOCTU U YCKOPEHUS B MOMEHT
CaMOCTOATENIbHOrO BpemMeHu t=2. (S BblpaXeH B MeTpax M, BpeMs £ — B CEKYHAAX, CKOPOCTb V—B MeTpax B cekyHAy (M/c) 1 ycKopeHue a -

BbINOJIHEHNA

B METpax Ha CeKyHAy B kBagpate (M/c?).

6. 3aKoH M3MeHeHuMs TemnepaTypbl T Tena B 3aBUCUMOCTM OT BpeMeHU t3aaaH ypasHenuem T = 0,3 t°. C kakoii
CKOPOCTbIO HarpeBaeTCs 3T0 Te0 B MOMeHT BpemeHn t =10 c?

7. Touka ABMKETCSA NPSAMONMHENHO MO 3aKOHY S = 8 t - t°. B KaKoil MOMEHT BpeMEHU CKOPOCTb TOYKM OKaXKeTCs
paBHON HyNO?

8. Teno Maccoii 6 Kr ABUXETCA NPAMOMHERHO Mo 3aKOHY S =4t °— 30 t + 6. HailTM KMHETUYECKYI0 3HEpruio Tena
(mV /2) yepe3 5 ¢ nocne Havyana fABUXKEHUS.
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OnopHbI# KOHCNEKT TeMbl 4.4-4.6 MOHOTOHHOCTb hyHKUMMN. TOYKM IKCTpeMyMbl. MiccnepoBaHue yHKUMWIA U NOCTpoeHue rpadmKoB.

Han6onblwee n HauMeHblee 3HaYeHUA DYHKLUK

Tema 3aHsaTUSA

MoHoTOHHOCTb (hyHKUMK. ToukK akcTpemyMmbl. MiccnepoBaHue dyHKLWIA M NOCTpoeHKe rpadmKoB.
Hanbonbluee 1 HarMeHbLUee 3HaYeHNs DYHKLMM

CopepaHue Tembl

Bo3spactaHue 1 yobiBaHUe yHKLMM, COOTBETCTBUE BO3PACTAHUSA 1 YObIBAHUS PYHKLMM 3HAKY NPOMU3BOAHON. 3a4aun Ha MaKCUMyM
1 MuHUMyM. NccnepoBanue yHKLUMM HA MOHOTOHHOCTb, HAXOXAEHME HAaUbObLIME N HAUMEHbLUME 3HAYEHUS (DYHKLWNI,
nocTpoeHwe rpachMKoB MHOTOUIEHOB C MCMONb30BAHNEM annapara MaTeMaTUyecKoro aHanm3a.

Anroputm nccnegoBaHmus GyHKLMKM M NOCTPOEHMSA ee rpadmKa C NOMOLLbI0 NPOM3BOAHOIA. [LpoOHO-NMHeHan GyHKUMS.

Buabl 3aHATUSA KombuHupoBaHHoe
Mnanupyemble AP6 1, [1P6 4, [IP6 6, [IP6 14.
0bpa3oBaTeNbHble 0K 1, 0K 3, OK 6.

pe3ynbTaThbl

GopMmbl OpraHm3aLnm
yuyebHOW feaTenbHOCTM

(poHTaNbHas, rpynnoBas, NapHas, UHAMBKUAYabHAs

Tunbl OLLEHOYHbIX
MeponpuATUI

1. YKaxunTe npoMexyToK, Ha KoTopoM dyHKumsa f (x) §x3 - gxz 8x 3 ybbiBaer.
2. Ha pucyHke n3obpaxéH rpacduk dyHkumm y = f(x), onpenenénHoii Ha uHtepsane  (-7; 10). Haiigute cymmy
TOYEK 3KCTpeMyMa PYHKLUMM HA oTpe3ke [- 4; 8].
i AY

] A1 , f 3,

|'I o 1o =

[T \ LA

b '\

3. Haitgute Touky makcumyma dyHkumm f(x)=-3x* +12x- 5
4, CKonbKO KpuTUYeCKnx Touek umeet dyHkuusa f (x) 2x° x*2x 57
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3agaHus pns
CaMOCTOATENbHOIO
BbINOJIHEHMSA

1. YKaxuTe NpOMEXYTOK, Ha KoTopoM dyHKuuA f (x) =5x* 4x 7 TonbKO yObIBAET.
2. Ha pucyHke n3obpaxéH rpaduk nponssoaHoit hyHkuum y = f(x), onpenenéxHoit Ha uutepsane (-8; 6). B kakoi
TOYKe oTpeska [- 5; - 1] dyHKuua y = f(x) npuHumaeT Hanbonblwee 3HaYeHMe?
\ Fi
\ A1y !
n : [T
A | [ \ [
VY IVS VU
W

1 3 9 2
YKaxute npoMexyTok, Ha KoTopoM hyHKuus f (x) 3X ;X 8Bo3pacTaer.
Haitgute Touky makcumyma dyHkumm f (x) 3x* 18x 9

1
CKONbKO KpUTUYECKUX Touek umeeT dyHkuus f (x) - X?
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TexHonornyeckas kapra Tema 4.7 HaxoxpaeHue onTMManbHOro pesysbTaTa C NOMOLLbIO NPOM3BOLHOW NPY 0OpMIEHUM 3aKa30B

1. | Tema 3aHATHA Hanbonblee u HaumeHbliee 3HaYeHMA DYHKLUM
2. | CopepaHue Tembl WccneposaHie (yHKLMM Ha MOHOTOHHOCTb, HAXOXAEHUEe HanbobLIME U HAMMEHbLUME 3HAYEHNA PYHKLMI
3. | Bugbl 3aHaTMA MpakTnyeckoe 3aHsTHe (NpaKkTMyeckas pabora)
4. | ®opmbl opraHu3auum yyebHom ®poHTanbHO - rpynnosas

[EeATeNbHOCTH

MnaHupyemble Tunbl OLLEHOYHBIX
Jranbl 3aHATUA JeatenpHocTL Npenogasarens [leATenbHOCTb CTYAEHTOB 06pa3oBaTe/ibHble MeponpUATUN
pe3synbrarbl

1. OpraH13aUWoHHbIA 3Tan 3aHATUA
Co3paHwe paboyeii CerogHa mbl ¢ Bamu Oyaem pewartb | HactpauBatotcs Ha paboty OK 1,0K 3, 0K 6. becepa
00CTaHOBKM, aKTyanu3aums | npoeccroHanbHble 3ajaun NK 1.4.
MOTMBOB y4eOHOM cpeacTBamu MaTeMaTUyYecKoro
peatenbHocTu. [poBepka aHanu3a.
BblNosHeHNs 3adaHuin BCP
/ BXOAHOW KOHTPOJIb
Axtyanusaums Y70 Ha3bIBaeTCA NPOM3BOAHON OTBeyatoT Ha BONpOCHI ®poHTaNbHbIiA
cofepxaHus, dhyHKUNKU? onpoc
Heo6XoAMMOro s ANropuTM HaxoXAeHMA HAMMEHbLIEro
BbINOJIHEHNA W HanbONbLWEro 3HAYEHNUSA PYHKLUK.
NabopaTopHbIX 1
NPaKTUYECKNX paboT
2. OcHoBHOI1 3Tan 3aHATUA
OcmbicneHue cogepxaHua | bonbluyio 4acTb CBOMX yCUMani PaszbuBatotcs Ha rpynna ans nposepeHus | OK 1, OK 3, OK 6. becena
33 aHNI NPAKTUYECKUX U YesIoBEK TPATUT Ha MOMCK Hauyylero, | NPaKTUYECKoM paboTbl MK 1.4.
NabopaTopHbIx pabor, WA KaK 4acCTo roBOPAT,
nocnefoBaTeIbHOCTH

BbIMOJSIHEHNA [IEACTBUI
NpK BbINONHEHWI 334aHUN
“nAn BOCNpou3BeaeHune
thopMMpyeMbIX 3HAHUI K

ONTUMaNbHOTO, peLleHuns
nocTaBNeHHoi 3aaayn. Kak,
pacnonaras onpefenéHHbIMu
pecypcamu, [obutbca Haubonee
BbICOKOTO }XM3HEHHOTO YPOBHSA,
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X NPUMEHEHME B
CTaHAAPTHBIX yCNoBUAX (N0
aHanoruu, [eincTens B
CTaHAAPTHBIX CUTYALUSAX,
TPEHUPOBOYHbIE
yNpaXKHeHusA)

HanBbICLEN NPOU3BOAUTENBHOCTH
TPYL3, HAMMEHBLIMX NOTEPb,
MaKCUManbHOW NpubbInK,
MWHUMANbHOM 3aTpaThl BpEMEHM - TaK
CTaBATCA BOMPOChI, HAZ KOTOPbIMU
NPUXOANUTCA AYMaTb KaXA0MY YNEHY
obwecTBa. He Bce Takue 3apauu
NOLAAKTCA TOYHOMY
MaTeMaTM4YecKoMy OMUCaHMIo, He AN
BCEX M3 HUX HAWAEHbI KOPOTKME NyTU
pewenuns. OAHAKO YacTb TaKMX 3aAaY
NoLAAETCA MCCNeSOBAHMIO C MOMOLLbIO
MeTO[0B MaTeMaTUYeCKOro aHanu3a -
3TO 3aJa4y, KOTOpPble MOXHO CBECTH K
HaxX0XAeHWI0 Hanbonbluero u
HauMeHbLEero 3HaYeHUs GyHKLUK

MepeHoc NprobpeTeHHbIX
3HaHWI 1 UX NEPBUYHOE
NPUMEHEHWE B HOBbIX MU
M3MEHEHHbIX YCIIOBUAX C
Lenbio popMMpoBaHMA
yMeHui (TBOpYECKMe,
npobnemHble 3afaun,
cuTyaLmm)

1. 3 KycKka npoBONOKK ANMHON 48 CM
HYXXHO M3rOTOBWUTb PaMKy-KapKac Ans
MUHW-NAHHO B BUAE NPAMOYrONbHUKA,
MMeKLLero Hanbonblyio NaowWanb.
KakoBa 3Ta nnowapb?

2. U3 nucTa kapToHa pa3mepom 32 cm
* 20 cm TpebyeTcs U3roTOBUTD
OTKPBITYIO CBEPXY KOPOOKY
HanbonblIe BMECTUMOCTH, BbIpe3as
Nno yrnam KBagpatel U 3aTeM 3arubas
BbICTYNbI A5 06pa3oBaHmMs 6OKOBbIX
CTOPOH KOpobku. Haiigute o6bem
KOpOOKMU.

3. Yyactok, niowaabio 2400m%, Hago
pa3buTb Ha [Ba y4YacTKa

PabotatoT B rpynmax no anroputmy
HaX0XEeHMA HaMbONbLIEro U HAUMEHbLIETO
3HaYeHusa dhyHKLUH

MpakTnyeckas
paboTa
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NPAMOYrofibHOW OopMbl TaK, 4TOObI
ANVHA U3ropoAM Oblna HauMEHbLLEN.
Haitu pa3mepbl y4acTKoB

CamocrosTenbHoe KoHTponupyet AeATeNbHOCTb | BbIMONHAIT HeobXxoauMble BblYMCIEHUS, MpakTuyeckas
BbIMOIHEHME 3aJaHWi obyyvatowmxcs, KOHCYNbTUPYET, | OeiCTBYIO MO anropuTmy paboTa
NPaKTUYECKNX paboTt noMoraeT no Heobxo[MMOCTH.

0606L1eHNE 1 MpeacTaBuTeNM Tpynn  3anuCbiBatoT | 3alMLLAIOT NPOEKT

cucTemaTm3aums peleHune Ha JoCKe.

pe3ynbTaToB BbinoNHeHMA | cnonb3ys NIMCT KapToOHa M KYCOK

nabopaTopHbIx pabor, NPOBOMIOKM Ha MNpaKTUKe NpOBEpUTH

NPaKTUYECKNX paboT, NoNyYeHHble B pe3ynbTate

yNpaxHeHWI, 3aaaHNI BblYMCNEHUN AAHHblE

3. 3akniounuTeNbHbIN 3Tan 3aHATUA

MNoaBeneHme MTOroB
paboTbl; puKcauums
JOCTUXKEHUSA Lenen
(oueHKa feATenbHOCTH
obyuJatoLLmxcs);
onpeaeneHne NepcneKkTMBbI
AanbHeilwei pabotbl

C KaKumu TPYLHOCTAMM Bbl
CTONKHYNUCD npw peleHnm
MOCTaBJIEHHbIX 3a4a4?

OTBevaloT Ha BONpOC

4. 3apaHua pns
CaMOCTOSATE/IbHOrO
BbINONHEHUA

N3 npsamMoyronbHOro nnUCTa KapToHa co
ctopoHamu 80cm u  50cM  HyxHO
caenatb  KOpPoOKY  MpsAMOYrofibHOM
topMbl, BbIpE3aB Mo Kpasm KBafgpartsl
M 3arHyB o06pa3oBaBluMecs Kpas.
Kakoi1 BbICOTbI AO/IKHA ObITb KOPOOKa,
4TOObI €€ 00bEM OblN HAUOONbLINM?

0K 1, 0K 3, OK 6.
NK 1.4.
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OnopHbIi KOHCNEKT TeMbl 4.8-4.9 MNepBoobpasHas ¢yHKuuK. [paBuna HaxoxaeHUA nepBoobpasHbix. Mnowaab KpMBOAUHEHHOM

Tpaneyuu. Popmyna HoloToHa - JleitbHuua

Tema 3aHsTUA

MepBoobpasHas GyHKuMK. [paBuna HaxoxaeHUs nepsoobpasHbix. Mnowanb KpuonuHeitHon Tpaneuuun. Popmyna
HbtoToHa — JleitbHuua.

CopepaHue TeMmbl

3apaya 0 BOCCTAHOBNEHUM 33aKOHA ABUKEHUSA MO U3BECTHON CKOPOCTH. MOHATUE UHTerpupoBaHus. 03HAKOMEHUE C MOHATUEM
WHTerpana v nepsoobpasHon ana dyHkummn y=Ff(x). PeweHune 3apay Ha cBA3b NepBO0OPA3HOI 1 ee NPOU3BOAHOMN,
BblYMCNeHMe NepBo06Opa3Hoil A faHHOW yHKUMK. Tabnuua Gopmyn Ans HaxoXxAeHWs nepBoobpasHbIX. M3yyeHne
npaBuIa BbIYMCIEHNS NepBOOOPA3HOIA.

3apaun, NpuBoAsALLME K NOHATUIO ONPELENEHHOTO UHTErpaa — O BbIYUCIEHUM NOLLAAW KPUBOUHENHON TpaneLuu, o
nepemeLLeHnn Toukm. MoHATME onpefenéHHOro nHTerpana. FeomMeTpuyeckuii u hrU3nYeckuii CMbICT ONpeaeneHHoro MHTerpana.
®opmyna HetoToHa— JleitbHuUa.

PeweHne 3afay Ha NpUMEHeHe UHTerpana Ais BblyMcneHns GU3NYeCcKUX BEMYMH U NoLaae

Bupbl 3aHATUA KombuHMpoBaHHoe
ﬂnaHmpyeMHe ﬂ'P6 1, ﬂ'P6 4, ,U,P6 6, D,P6 14.
0bpa3oBaTesibHble 0K 1, 0K 3, OK 6.

pe3ynbTarhbl

®opMbl opraH13aLmm
y4e6HOI AesaTeNbHOCTY

(DpOHTaJ'I bHaA, UHOANBUAYANbHAA, rpynnosas

Tunbl OLLEHOYHBbIX
MeponpuATUN

1. YkaxwuTe dyHKUMIO, Ana KoTopon F (X) = 4sin x - x2 ABNAETCA NepBO0OpPa3HOIA:
a)f(x)=4sinx -16)f(x)=4sinx—2x B) f(x)=4cosx—1r)f(x)=4cosx—2x
2. 3aBepluTe NpeafioxeHue Tak, YToObl NONYYMIOCh UCTUHHOE BbiCKA3blBaHMe:
« lnowapnb KpUBONMHERHON Tpanewmmn, OrpaHUYEHHON CBEPXY rPaMKOM HENpPepPLIBHOM M HEOTpULATENbHOI Ha [a; b]
byHKUMn y =f (X) M npamMbIMu X =3, X =b
(a<b),y=0, Bbluncnsaercs Kak:
a) pa3HoCTb 3HaueHnn pyHkumny =f (x) B Toukax bu a: S=f (b) - f (a)
6) pa3HOCTb 3HAYEHNIl NPON3BOAHOI yHKUMKM y = f (x) B Toukax bu a: S=f (b) - f (a)
B) Pa3HOCTb 3HaYeHUi nepBoobpasHoii pyHkumn y =f (x) B Toukax b na: S=F (b) - F (a)
r) cymma 3HaveHnin pyHkummy =f (x) B Toukax b ma: S=f (b) +f (a)

. 2
3. Bbluncnute naowapb GuUrypbl, orpaHUYeHHON TMHUAMU Y =0, y = 5X - X
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4. Bouucaure |14sin xdx

O e V| N

2
5. lpaduk nepsoobpasHoi ans pyHkumm f(x) =6x - 7x +5 npoxoaut yepes Touky A (1;2). Haitgute 3ty

nepBoobpasHyio.

o 2
6. Bbluncaute nnowanb PUrypsl, OrpaHUYEHHON TUHUAMU Y =4 -X Uy =3

3apaHus pas
CaMOCTOATE/IbHOTO
BbINOMHEHUSA

2
1. YkaxuTe dyHKuMI0, Ans KoTopol F (x) = 19sin x + X  sABnseTca nepoobpa3Hoii:
a)f(x)=19sinx +2x B) f(x)=19cosx + 2x
3 . 3
6)f(x)=19cosx+X? r) f(x)=19sinx +x

o 1 2
2. Bbluncnute nnowanb Gurypsbl, orpaHUYeHHON TMHUAMK y=0, y = i X

TBcosxdx

2

3. Bbluncnure

2
4. T'pacdmk nepBoobpasHoit pgns dyHkuum f(x) =3x  +12x-5 npoxonut yepes Touky M (1;3). Haingute 3ty
nepBoob6pasHyio.

. 2
5. Boluncnute nnowagb GUrypbl, OrpaHUYEHHON TMHUAMU y=5-X Uy =-4
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Paspen 5. MHororpaHHUKU 1 Tena BpaLieHus

OnopHbIi KOHCNeKT TeMbl 5.1-5.2 Mpu3ma, napannenenuneq, ky6, nupamuaa u ux ceyeHus. ApT —o6beKTbl - NpaBUIbHbIE
MHOTFOrpaHHUKM

Tema 3aHATUS pu3ma, napannenenuneq, ky6, nupammaa u ux cevyeHus. AptT —0ObEKTbI - NpaBUIbHbIE MHOTOTPAHHUKMU.

Mpu3ma (HakNoOHHas, npsmas, npaBuabHas) M e€ 3nemeHTol. [lapannenenunen. CBoMCTBA NpPAMOYrofabHOro
napannenenunepna. Ky6. [upammpga u  eé€ 3nemeHTol. [lpaBunbHas nupamupa. [lnowapb MNOBEPXHOCTM

CopepaHue Tembl y
MHOrOrpaHHMKOB. [pocTeilume KOMOUHALUN MHOTOrpaHHWKOB. BbluncneHne 31eMeHTOB NPOCTPAHCTBEHHbIX GUryp
(p€6pa, aunaroHanu, yrasl). NNpaBuabHbIE MHOTOrpaHHUKK
Buabl 3aHaTUSA KombuHupoBaHHoe
MnaHupyemble J1P6 1, 1P6 6, 1P6 9, 1P6 10, 1P6 11, 1P6 12, 1P6 14.
0bpa3oBaTeNbHble 0K 1,0K 3,0K 05, 0K 06, OK 7.
pe3ynbTarl
®opMbl opraHu3aymu OpoHTanbHas, MHAMBMAYabHAS

yuyebHOW AeaTenbHOCTM

YcTHbIN DpOHTaNbHBIN OMPOC, MaTEMATUYECKWIA IMKTAHT, CAMOCTOSATE/IbHAs paboTa.
e Bonpocbl MaTeMaTMyecKoro AUKTaHTa

CKONbKO OCHOBAHWM UMeeT npu3ama?

Kak Ha3blBaeTcs Npu3ma, y KoTopoii 6okoBoe pebpo nepneHAnKyIsPHO NIOCKOCTN OCHOBAHUSA?

CKoNbKO BepLWWH, pebep, rpaHei UMEeET WecTuyroibHas npusma?

Kakoe HavmeHblee YnCo rpaHeit, pebep, BEPLINH MOXET UMETb NpU3Ma?

CKoNbKO aMaroHanei MOXHO NMPOBECTU B YETbIPEXYrOIbHOW NMPU3MeE; TPEYroabHON npu3me?

Y KaKoit npu3Mbl BbICOTA COBMALAET C OOKOBbIM pebpom?

Kak Ha3biBaeTca npamas NnpM3ma, OCHOBaHWE KOTOPOW - KBaapaT?

flBnseTcs Nu npusMa NpsMON, eCciuM [Be ee CMeXHble OOKOBble rpaHu NepneHAUKYASPHbI K MIOCKOCTH

OCHOBaHuA?

fiBnseTca N1 npu3ma NpaBUbHOW, €C/IU BCe ee pebpa paBHbl Apyr Apyry?

10. N3mepeHus npsMoyronbHOro mnapannenenuneaa pasHol 1M, 2M, 3M. HailguTe nnowaab ero 6GoOKoBOM
NOBEPXHOCTH.

11. Kakoe HauMeHblLee YNCNo rpaHeit, pedep, BEPIUH MOXET UMETb MMpaMuUaa?

12. Beicota nupamugbl paBHa 3cM. Yemy paBHO pacCTosiHMe OT BEPLMHbLI NUPAMUAbI A0 MIOCKOCTU OCHOBAHUA?

13. bokoBble pebpa TpeyrosbHOW nupamupabl paBHbl 7cM, 12cM, u 5cMm. 0gHO W3 HUX MEPNEHAUKYNAPHO K
NNOCKOCTU OCHOBAHMA. Yemy paBHa BbICOTa NUpamMuibl?

Tunbl OLEHOYHbBIX
MeponpuATUN

CONOYOUT NN WM -

O
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14.
15.
16.
17.

3apauu:

OcHoBaHMe Nupamupabl — YETbIPEeXYroNbHUK, BCE CTOPOHbI KOTOPOro paBHbl. BbicoTa nupamupbl npoxoguT
yepes TOYKY NepeceyeHus fuMaroHanen oCHOBaHUA. IBNAETCA N1 faHHAA NUpammaa NpaBuabHON?

bokoBoe pebpo npaBUIbHON TPeyroNbHOW MUMpamuAbl PaBHO CTOPOHE OCHOBaHMA. Kakue TpeyronbHWKM
ABNAIOTCA €e rpaHAMM?

CTopoHa ocHOBaHMA NPaBMbHOW YeTbIPeXyrofbHON NMpamMuabl paBHo 6¢M, a 6okoBoe pebpo — 5¢cm. Haiigute:
a) anodemy; 6) nnowanb 60KOBOW NOBEPXHOCTU NUPAMUABI.

Coenaite pUCYHOK YeTblpexyrofbHOM mupamuabl, 0003HaybTe ee U 3anuwuTe: BepluHy, 6oKoBble pebpa,
OCHOBaHMWe, 6OKOBbIE FpaHMu.

B npsamoyronbHom napannenenunene ABCDA,B,C.D, pébpa (D, CB v puaroHanb (D, 60KOBOW rpaHM paBHbl
COOTBETCTBEHHO 2, 4 wn 2v10. Hanhgute nnowanb nosepxHocTu napannenenunena ABCDA B.CD,.

D, s

Ay

A. B
CTOpOoHbl OCHOBaHMSA NPABU/IbHOI WECTUYroNbHON NUpamMuabl paBHbl 10, 6okoBble pébpa pasBHbl 13. HaiiguTe
nnowanb 60KOBOW NOBEPXHOCTM 3TON NUPAMUADI

AN

3apaHus pas
CaMOCTOATENbHOTO
BbINOJIHEHUA

AkBapuym umeeT opmy Kyba co cTtopoHoit 40 cm. CKoNbKO NMTPOB cocTaBnseT 06bEM akBapuyma? B ogHom
nuTpe 1000 KyOMYECKMX CAaHTUMETPOB.

Mupamnpga CHodpy MmMeeT hopMy MPaBMAbHOI YeTbipEXyroNbHOM NMUpPaMKUAbl, CTOPOHA OCHOBAHWUA KOTOPOM
paBHa 220 M, a BbicoTa — 104 M. CTOpOHa OCHOBaHUs TOYHOI My3eMHOW KOMUW 3TOW NMPaMUAbl PABHA 44 CM.

Hanpgute BbicoTy my3eiHoi konuu. OTBeT paiiTe B CAaHTUMETpaX.!
Haitgute nnowanb NOBEPXHOCTM MHOTOrPaHHWKA, M300PAaXEHHOTO Ha PUCYHKe (BCe ABYrpaHHble yribl
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.E

npsamble).
CTOpOHbI OCHOBAHMA NPaBWUJIbHOM TPeyrosibHOM nNupamupbl paBHbl 8, a 6oKoBble pébpa paBHbl 5. Haiaute

nnowanb 60KOBOW NOBEPXHOCTM 3TON NUPAMUABI.
Mopobpatb apT-00bEKTHI, B i3aiHE KOTOPbIX MCMONb30BANINCh MHOTOTPAHHUKM

62



TexHonornyeckas kapra tema 5.3 LlUnuHAP, KOHYC, Wap U ux ceyeHus

Tema 3aHaTUA

Ll,I/IﬂI/IH,U,p, KOHYC, Wap u Ux ce4eHuna

CopepaHue Tembl

npoxopAliee Yepes BepLIMHY),

Lununap, KoHyc, cdepa u wap. OCHOBHbIe CBOIICTBA NPAMOro KpyroBOro LUAMHAPA, NPAMOro KpYroBoro KoHyca.
N306paxeHne Ten BpaweHus Ha nnockoctu. [lpeactaBneHne o6 yceyéHHom KoHyce. CeyeHus KoHyca
(napannenbHoe OCHOBaHUIO U
nepneHAMKYNAPHO OCH), ceveHmsax wapa. Pa3BépTka UMANHAPA U KOHYCa

ceyeHunsa

umnuHppa (napannenbHo u

Tun 3aHsTUSA

npaKTVIquI{OE 3aHATHUE

4. (®opMmbl OpraHM3aLmm
y4ebHOI fiesTeNnbHOCTY

®poHTanbHas, UHAMBMAYANbHAA

Mnaxupyemble Tunbl OLEHOYHBIX
3Jranbl 3aHATUA [leatenbHocTb Npenopasarens JlesTenbHoCTb 06yyaloLmxcs obpa3oBarenibHble MeponpuATUN
pe3ynbrarsl
1. OpraHn3auUMOHHbI 3Tan 3aHATUSA
Co3paHue paboueit | 3ppascTyiiTe! CeropHs Mbl MpuBeTCTBYIOT NpenogaBaTens
00CTaHOBKM, NPOAO/MKAEM MAbITb N0  OKeaHy
aKTyanu3aums MOTMBOB | cpeau NPOCTPAHCTBEHHbIX
y4eOHOI AeATENbHOCTU | FreOMeTPUYECKUX tburyp 7
W YCTaHOBOK Ha NO3HAKOMUMCH C HOBbIMM
BOCNPUATHE, 06beKTaMM
OCMbIC/IEHMNE
COAepXaHua
[poBepka BbINONHEHNS | @  Kakue apT-06beKTbl C CTeKknsHHbIe NUpPaMuAb OK 01, OK 03, OK becepa

3apaHuin BCP/BxopaHoi
KOHTPOb.
MNoaroToBKa K
N3yYeHWI0 HOBOTO
matepuana
(akTyanu3aums
OMOPHBIX 3HaHMI)

npumeHeHneMm MHOrorpaHHNMKoOB

BaM yAanocb HanTu?

[pokoMMeHTUpyITE CBOM
HaxO[ KW 1 HA30BUTE NEMEHTbI

MCMNONIb30BAHHbIX
MHOTOrpaHHMKOB

e EcTb 1 BONpoCH N0 3agayam
BbIYMCAUTENIBHOTO XapaKTepa?

B JlyBpe (napunbHble
YeTblpexyrofbHble)

[loma Ha filepeBe B
thopme nKkocasapa B
Kocra-Puke

05, 0K 06, OK 07,
NK1.1.
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Ha30BuTe OCHOBHbIE 3/1EMEHTbI
NpU3Mbl, BUAbI NPU3MBI

Kak BbluMciuTh nnowanp
60K0BOI1 (NOHOI1) NOBEPXHOCTU
NpU3Mmbl?

Ha30BuTe OCHOBHbIE 3/1EMEHTbI
nUpamuabl, BUALI NUPaMULbl

Kak BbluMcnuTL Naowanb
60KO0BOI1 (NOHOI1) NOBEPXHOCTU
nupamuabl?

Bctpeyanuch nu apT-06bEKTHI He

®oHTaH «ConHeyHasn
Cucrema» - npoekT-
nobeputens
COBPEMEHHbIX
aApPXUTEKTOPOB,
NAaHUPYIOT YCTAHOBUTb
Ha nnowapau larapuHa B
Mockse

JlanpwadTtHas
Komno3uyus

C MHOTOrpaHHWUKAMW., Hanpumep:

N3 «lnaTtoHoBOM
KonneKLum»
An3aiiHepa 3 CapaeBo
(Bopekasppbl)

InemeHTbl MpU3Mbl: BeplMHbl, pebpa, rpaHuy,
BbICOTA MPU3MbI
Bugbl  npu3Mbl:  npou3BONbHAs,  npsmas,
npasunbHas.
Mnowanb OGOKOBOW NOBEPXHOCTU MNpPU3MbI —
CyMMa nnouwasei 60KoBbIX rpaHei.
Mnowanb NOMHOW NOBEPXHOCTU NPU3Mbl paBHa
CyMMe niowanu 60KOBOW MOBEPXHOCTU U [BYX
naouwagen ocCHOBaHWUIA.
[lna npamon v NpaBUNbHO NpU3M:

Ssoxnos = Pocu.” 7 Sams nas = Seox + 2S0cs

InemeHTbl NUpamuabl: 6okoBble pebpa, CTOPOHbI
OCHOBaHMsA, 6OKOBbIE FPaHW, OCHOBAHMUE, BbICOTA
nupamugpl, anopema npaBuabHON NUPAMUABI
Buabl nupamupbl: npon3BosbHas, npaBuibHas.
Mnowasb 60KOBON NOBEPXHOCTU paBHA CyMMe
nnowaaeit 60KOBbIX rpaHeil.
lMnowanb NONAHON NOBEPXHOCTU paBHa CyMMe
nnowaan 60KoBON NOBEPXHOCTH W NaoWa[M
OCHOBaHuA.

[ina npaBunabHOM NUpaMUAbI

1
S60K nos — E POCH.. har[ocl);
SnonH nos =560K + Socu

Ha unnioctpaumsx Kpyrible Tena
0co6EeHHOCTH : eCTb OKPYXKHOCTH, HET
MHOTOYroIbHUKOB
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06bvemHoO-
NPOCTPAHCTBEHHAA
KOMMO3unuua

o KakoBbl
npeLcTaBAeHHbIX 00bEKTOB?

0C06EeHHOCTH

WTak, cerogHa 3HaKoMuMca ¢
KpyrnbiMu Tenamu. OHU Ha3bliBalOTCA

T€NAMU BpalWleHNA

2. OcHo

(®opMM1pOBaHMe HOBbIX
3HaHuit 1 cnocobos
AEATENbHOCTY
(M3noXeHne HOBOrO
matepuana)

3anuwure Temy.

«UnnuHgp, KoHyC, wap — Tena

BpaLEHNs.»

UunuHgp

Konyc

BHOiA 3Tan 3aHATUA
3anuceiBaloT TeMy. BbINONHAT KOHCNEKT B BUAe
TabAULbI

Unnuupgp KoHnyc J

R — paguyc R — paguyc
OCHOBaHMUA OCHOBaHMUS
LMNMHAPA H — BbicOTa KOHyCa
H - BbicoTa L — obpasytowas
UMNUHAPA KOHyCa

OK 01, OK 03, OK
05, OK 06, OK 07,
NnK 1.1.

®poHTanbHbIE
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Hawa cerogHAWHAA Lenb Kak
MOXXHO 60JbLUIE Y3HATb NP0 KaXAyio
n3 duryp.
Mo3HaKoMMUMCSA C 0COOEHHOCTAMM
n300paXKeHmnit Kaxaon us duryp u
BbIJEMM OCHOBHbIE 3/IEMEHTHI

@
@)

2nR

Seoxn = 2TRH
SnOnH nOB=27TRH +
2mR?

SI'IO!]H I'IOE=27TR (H + R)

S60K nos — T[RL
Soomn=TCRL + TR?
SnonH nos=nR (L + R)

prf
MpsAMOYronbHbI
TPEeyroiibHUK

Kpyr
PaBHOOepeHHblil
TPeyroNbHUK

Wap

R - paguyc wapa

S.o. = 4TTR?

L

< _O——>F

—

noboe ceyeHne Wwapa

MNAOCKOCTbIO - Kpyr
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MepBuyHoe
3aKpenseHue
WN3y4eHHOro
MaTepuana, KOHTPOslb
YCBOEHUS, 0bCyXaeHne
[LOMYLLEHHBIX OLIMOOK
M X KOpPEeKLMA.

Pewum 3apaumn (konnyectso 3apay
MOXHO BapbMpOBaTb MO YPOBHIO
00yyYatoWmxcs, HeKoTopble U3 3aaau
MOXHO npeanaratb BbI6OPOYHO,
ObICTPO M XOPOLIO pellaLm
3agaun):

1. B umnuHgpe, pnuHa
OKPYXXHOCTU OCHOBAHMSA KOTOPOro
coctaBnaet 8w cM, a BblCcOTa
paBHa 6 CM, HaiiguTe: a) paguyc
OCHOBAHMA LUANHAPA; 6)
nAowWanb OCHOBAHWA LUUANHAPA; B)
nnowanb 60KOBOW NOBEPXHOCTH
UMAKMHAPA; T) NNOLWaab NOAHOI
NOBEPXHOCTU LMANHAPA; 4)
NioWazAb 0CEBOro CeYeHus
LUMAMHAPA; €) NnowWwanb ceveHus,
yAANEHHOro Ha PacCTOAHMMU 3 CM 0
OCU LUAMUHAPA.

2. KBappar co CTOpOHOW 2 CM
BpaLLaeTcs BOKPYr NPAMOW,
COofiepiKalLeil 0aHY U3 ero CTOPOH.
Haiaute noBepxHOCTb
NOJYYEHHOro TeNna BpalleHus.

3. MNpsaMOyronbHUK CO CTOPOHAMM
6 CM 1 8 CM CBEpPHY/U B LUNUHAP
BblCOTOM 6 cM. HaiguTe paguyc
OCHOBAHUA LUAUHAPA.

4. Papguyc Kpyra, nexatero B
OCHOBAHWMW KOHYCA, paBeH 3 oM,
yron mexay obpasyiollei 1
ocHoBaHuem cocrtasnset 300.
HaiipuTe: a) 0bpasytolyto KoHyca;
6) BbICOTY KOHYCa; B) NiowWwaab
OOKOBOI NOBEPXHOCTU KOHYCA; T)

1. a)C = 2nR
2nR=8n
R=4cm

6) Soo.TR? _41 cM?

B) Seon = 2TRH =21 - 4 - 6 = 48m cm?
1) Seomno=2TRH + 2mR? = 48 +2- 41 =

56m cM?
1 ‘k B
‘LH 6cm
|
B
,U,) 8cm
Seccee = AB-BB, = 8- 6 = 48 cm?
e)
o '-.-: OM = 3 CM
a— AA=6 cm
A OC1=4 CM
N3 npamoyronbHoro
AOMC, no Teopeme
N Mudaropa:
~_ [~~~ MC?=0C’-O0M:=16
A -9=7
MC, =7 cm
AC, =2V7 cm

Sceu = Alcl ' AAl = 2\/7

WHpusupyaneHble,
peweHue 3aaay
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niowanb NOSHOW MOBEPXHOCTH
KOHyCa; A) naowazab 0ceBoro
ceyeHMsa KOHyca; e) naowanb
CeyeHus, Npoxoaaluero Yyepes
cepeauHy BbICOTbI, NapannenbHo
OCHOBAHUIO KOHYCA; X) NiowWwaab
ceyeHus, Npoxoaallero Yepes ase
obpasyolme KOHyCa, yroa Mexay
KoTopbiMu cocTasnset 600.

5. MpAMOYrofbHbIN TPEYroNbHUK C
Karetamu 5 cm 1 12 cm Bpalator
BOKpYr MeHbLIero KaTeta.
Haingute nnowaab NOBEPXHOCTH
nony4YeHHOro Tena.

6. lnockocTb a0 nepecekaer wap
Ha paccToAHMKU 8 CM OT ero LeHTpa
0. Paguyc wapa paseH 10 cm.
HanpguTe: a) paguyc Kpyra,
Noly4eHHOro ceveHus; 6) LAnHy
OKPYXXHOCTU CeYeHus; B) NOWaab

cepsl

+6 = 124/7 c™?

2.
SnonH noa=2T[RH + 27TR2 = 21T'
2:2+42m-4 = 16m cm?

8cm=2nR
3.
8
2R =8, R=—= 1,27 cMm
21
4.,
i O0A =3 pgm;
2DAO = 30°
a) AADO -
NPAMOYrO/bHbI
J AD =2A0 =6am

A

6) U3 AADO no Teopeme lMucaropa:
D0’=36 -9 =27
DO =33 gm;
B) Seocnos = TRL =1+ 3 - 6 = 18w M’

[) Soomne=TELRL + TR? = 187 + 9 = 277 gm%;

D

)

4
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AADC - oceBoe ceyeHue
=§AC-D0=§-6-3J§::9J§Am%

e)

D N — cepeguna DO
DN r 1

DO_R_ 2

o
— =~ 7am?

ADAB -
paBHOGefpeHHbIN, LADB =
60°, 3Hauut, ADAB -

PaBHOCTOPOHHUI.
. AD = 6aMm;
2
4 4
AM’;
5.

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

SI'I0}1H I'IOB=7TR (L + R)

N3 npsamoyronbHoro TpeyronbHuka ABC: L=BC =
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VAB? + AC%2=13 cm
Seomnos =T 12+ (13 + 12) = 3007 cM2.

AL\

S g

6. d=8cm,R=10cm

a) N3 npamoyronsHoro AOO;P: r=0P =

VR? — d?=6 cm;
0) C=2mr=12mcM’;

B)SOB = 4mR?*=144T cM’

3. 3arnoum

MNoaBeneHme MTOroB
paboTbl; PuKcaums
LOCTVXKEHUSA Leneit
(oueHKa pesTenbHOCTH
obyyarowmxcs);
onpegenexue
NepcneKTUBbI
[anbHeiweit paboTsl

e ( Kakumu curypammn mbl CerogHa
NO3HAKOMUNUCH?

e B KaKux npegmerax
NOBCEAHEBHOW XMW3HWU Mbl C HUMM
BCTpeyaemca?

B 3aknioyeHun — urpa «3Haiw — He
3Hao»:  nepeg  Bamu  «Jluct
YCBOEHMA HOBbIX 3HaHWi». [lpu
NpaBuNbLHOM OTBETE Ha BOMPOC
CTaBUM «+», €CIN OTBET HeBEPHbIil
— &=».

Te/IbHbIiA 3Tan 3aHATUA
. Mo3HAaKOMUAUCHE C TenamMu BpaLLeHUs:
UMAWHAP, KOHYC, Wap
o Uunuupp - TpyObI, MOpPOXeHoe
«JlakoMKa»; KOHYC - BOPOHKA, MOPOXeHoe

«POXOKY»; wap — MAY, HOBOrogHUe UTrpyLKNn.

Juct camooLeHKu:

1) Uunvnap;

2)  Konyc;

3) Wap;

4)  06pa3ylowas KoHyca;

1) Y1o nonyuutcs B pesynbtate | 5)  [lpAmoyronbHuK;

BpaLLeHMA NPAMOYrofabHMKA? 6) PaBHOOELpEeHHbI TPeYroabHUK;
2) Yto nonyuutca B pesynvtate | 7) S, =2nRH

BpalleHuns npAMOyronbHoro | 8) S —mwR(L + R);
TpeyroabHMKa OTHOCUTENIBHO | 9)  Kpyr;

0JHOro 13 KaTeToB? 10) Snoe = 4nR?

3) Y10 nonyyuTcsa B pesynbrare

OK 01, OK 03, OK
05, 0K 06, OK 07.
NK1.1.

camonpoBepka
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BpalleHua nonykpyra?

4) Kak Ha3blBaeTcs OTpe3oK,
COEIMHAWMA BEpLKHY KOHyCa C
TOYKOIN Ha OKPYXKHOCTU OCHOBAHMUA?
5) Kakaa durypa ssnsetcs
ceyeHnem UMAMHAPA,
napanienbHoro ero ocu?

6) Kakas durypa ssnsetcs
0CEBbIM CeYeHneM KoHyca?

7) Kak HalTK naouwaab
60KOBOW NOBEPXHOCTU LUMANHAPA?
8) Kak HaiiTu niowaab NoaHOM
NOBEPXHOCTU KOHyCa?

9) Yto aBnsetca cevyeHuem
Wwapa naoCKOCTbIO?

10) Yemy paBHa  naowanb
NOBEPXHOCTU Wapa?

MopBenem nuToru NINCTOB
camoolieHKku. Ecnu Bbl Habpanu oT 9
no 10 6annos, nocTtaBbTe cebe
oueHKyY «5». Ecnu Bbl Habpanu 7-8
6annoB — MOCTaBbTe OLEHKY «4».

Ecnu 5-6 6annoB — OLEHKY «3».

Kak Bbl cuutaete, Bbl pocturam
NOCTaBNE€HHOW Lenn B  Havane
ypoka?

Cnacnbo 3a xopowyt paboTy Ha
3aHAaTUN!

4, 3apaHus pha
CaMOCTOSATE/IbHOIO
BbINONHEHUA

1. N306pa3uTb  Komnosuuuio,
cofepxalyo ¢Gurypsl  BpalleHus
(MOXHO rpynnamm).

2. [pAMONUHENHBIA  y4acToK
TpyObl OIMHOW 3 M, UMelowend B
CEYEHUU OKPYXKHOCTb, HEOOXOLUMO

WHpgmeugyanbHo-
rpynnosble
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NOKPacuUTb CHapyxu (Topusl TpyObl
OTKPbITEI, UX KPacuUTb HE HYXKHO).
Haingute nnowaab nOBEPXHOCTH,
KOTOpylo Heob6XoAMMO MNOKpaCcuTb,
ec/n BHEWHN 06xBaT TpyObl paBeH
32 cm. OTBeT paiTe B KBajpaTHbIX
CaHTMMeTpax.

3. Kakue HauMeHbllne
pa3Mmepbl, BbIPAXEHHbIE  LefibiM
YUCNOM  CAHTUMETPOB,  AOJIKEH
UMeTb NPAMOYrOJIbHbIN nmcT
bymaru, 4tobbl MM MOXHO OblNO
00KNnenTb OOKOBYIO MOBEPXHOCTb
LManHgpa C paguycom
OCHOBaHMA 5 cM 7 BbICOTOW,
paBHOW fMaMeTpy OCHOBaHUA?

4, Paguyc OCHOBAHUSA
umnuHapa paseH 26, a ero
obpasyiowas paeHa 9. CeueHue,
napanienbHoe  OCM  LUAMHAPA,
yAaNeHo OT Heé Ha paccToaHue,
paBHoe 24. Haigute nnowanb 37010

e Ll

ceveHns, =k T T

1. [aHbl ABa uunuHgpa.
Pagnyc ocHoBaHMs ¥  BblCOTa
NepBoro paBHbl COOTBETCTBEHHO 6 K
14, a BToporo — 7 1 3. Bo cKonbko
pa3 nnouwaab 60KOBON NOBEPXHOCTY
nepBoro UMAMHAPA bonble
nnowaau OOKOBOW NOBEPXHOCTH
BTOpOro?
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2. JaHbl gBa KoHyca. Papwmyc
OCHOBaHMA W 0bOpasyiolas nepsoro
KOHyCa paBHbl COOTBETCTBEHHO 7 U
9, a BToporo — 2 n 9. Bo ckonbko
pa3 nnowaab 60KOBOW NOBEPXHOCTH
nepBOro KoHyca 6onblie naowanu
O0KOBOW MOBEPXHOCTM BTOPOro?

3. [aHbl gBa wWwapa c paguycamu 8 u
4. Bo cKonbko pa3 naowapb
NOBEPXHOCTU  NepBoOro  lwapa
6onblle NAOWAAM NOBEPXHOCTY

-

BTOPOro? ~—
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OnopHblit KOHCNEKT TeMbl 5.4—5.5 06beMbl ¥ nnowaan nosepxHocTei Ten. Mpumepsl cuMMeTpuii B npodeccum

Tema 3aHsaTUSA

06bembl 1 noWa[M noBepxHocTeil Ten. NMpumepsl CUMMETpUIA B npodeccuu

CopepaHue Tembl

06bem npsmoyronbHoro napannenenunega. 06bvem kyb6a. 06bemMbl NpAMON Npu3Mbl U UUAMHAPA. 06beMbl NMpamMuabl
n koHyca. 06bem wapa.

MoHATME O CUMMETPUM B MPOCTPAHCTBE (LEHTPaNbHas, 0CeBas, 3epKanbHas).

0606LeHre npefcTaBAeHUIA O NPABUIIbHLIX MHOTOrpaHHUKax (TeTpasgp, Ky6, OKTasnp, [OAEKAdAP, MKOCA3AP).
[prmepbl cMMMETPHIA B npodeccuu

Buabl 3aHATUSA

Kom6uH1poBaHHoe

MnaHupyemble J1P6 1, 1P6 6, 1P6 9, 1P6 10, AP6 11, IP6 12, IP6 14.
o6pa3oBaresibHble OK 1, OK 3, OK 05, OK 06, OK 7.
pe3ynbrarl

®opmbl opraHu3aymuu
y4yebHON AesTenbHOCTH

(®poHTanbHas, MHAMBUAYANbHAS, MHANBUAYANbHO-TPYNMNOBas.

Tunbl OLEHOYHbBIX
MeponpuATUN

CamocTosTenbHas paboTa, TBOPYECKMIA MUHU-NPOEKT.
e (CamocTosTenbHas pabota no teme «06bEMbl NPOCTPAHCTBEHHBIX HUTYp)
|.  BapuaHt
1. [lBa pebpa npsMoyrosibHOro napannenenuneaa pasHol 8 U 5, a 06bEM napannenenunena paseH 280. Haitgute

naowanb NOBEPXHOCTN 3TOr0 Napannenenunena.

2.
[laHbl ABe NpaBUbHbIE YETbIPEXYroNbHbIE NMpamMuabl. 06bEM NepBoit Nupamuabl paBeH 9. Y BTOpoii nupamupbl
BbicoTa B 1,5 pa3a 6osiblie, a CTOPOHA OCHOBaHMA B 2 pa3a 6onblue, yem y nepsoit. Hainante 06bEM BTOPOI
nupamuabl.

3. Haitgute 06beM MHOTOrpaHHKKaA, M306PaXeHHOT0 Ha PUCYHKe (BCe ABYrpaHHbIe Yribl NpsAMbIe).




- :
4, [lBe KpyXKu uMeloT hopMy uuanHapa. MNepsas KpyxKa B MOATOpA pasa HUXKe BTOPOW, a

BTOpas BTPOe y)xe nepBoii. Bo ckonbKo pa3 06bEM nepBoii KpyXKKu 6onblie 06bEMa BTOPON?

= 4

5. ﬂ B cocyne, umetowem ¢opMy KOHyca, ypoOBeHb XMAKOCTU AOCTUTaeT 5 Bbicotbl. 06bEM cocypa
2000 ms1. Yemy paBeH 06bEM HanuToit Xuakoctu? OTBET faiiTe B MUNTUAUTPAX.

Il. BapwuaHnt
1. [1sa pebpa npsAMOYronbHOro napannenenunefa paBHol 6 U 4, a 06bEM napannenenunefa paseH 240. Haiipute

I | . o o

2. % : [laHbl iBe npaBubHblE YeTbIpEXyrobHble nupamuabl. 06bEM nepBoi NMpaMUAbl paBeH
16. Y BTOpOM nNupamupbl BbiCOTa B 2 pa3a bonblue, a CTOPOHA OCHOBaHWUA B 1,5 pa3a Gonblue, YeM y NEPBOIl.
Haiigute 06LEM BTOpOi NMpamuasl.

3. Haitgute 06beM MHOrorpaHHuKa, M306paxeHHOro Ha PUCYHKe (BCe ABYrpaHHbIe Yribl NpsAMble).

2

i

i

i

i

i 1
2T

i

T

i
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BTOpas B NoiTOpa pa3a Wwupe nepBoi. Bo ckonbko pa3 06bEM NepBOil KPYKKW MeHblle 06bEMa BTOPOI?
Yemy paBeH 06bEM HanuToi xuakoctu? OTBET faiiTe B MUAMUAUTPAX.

nJOCKOCTb CUMMETPUN

[laHbl nBe KpyXKuU uunuHppudeckoir gopmbl. lepBas KpyxKa B YeTbipe pa3a Huxe BTOpOM, a

6. u B cocype, umetowwem popmy KOHyCa, YPOBEHb XUAKOCTU JOCTUraeT 7 BbicOTbI. 06bEM cocypa 1715 mn.

e [lpounniocTpupyiite BCe BUAbI CUMMETPUM HA 4epTexax. Bbigenute LEHTP CMMMETPUM, OCb CUMMETPUM,

3apaHunsa gns
CaMOCTOSTENIbHOIO
BbIMNOJIHEHMS

MNofrotoBbTE MUHM MPOEKT MO OAHOM U3 TEM:

v CTunbHas reomeTpus;
v leomeTpuyeckme haHTasmm Ha NAOCKOCTU U B NPOCTPAHCTBE;
4 MnatoHoBbI TeNa B AM3aiiHe UHTEpbePa (B AM3aiiHe OAEXK/AbI, B AW3aHE MANIbIX aPXMTEKTYPHbBIX hopM);

v Mpeanoxure CBOI Temy

Pa3gen 6. CreneHun u KopHu. CTeneHHasn, NnokasaTenbHas U norapudmuyeckas GpyHKLUHU

OnopHblit KOHCNEKT TeMbl 6.1-6.3 CteneHu U KopHU. CTeneHHaa PyHKUUSA

Tema 3aHaTUA

Crenenu n kopHu. CteneHHas (yHKLMA

ConepaHue TeMmbl

CreneHHas dyHKUMsA, ee cBOCcTBA. [peobpa3oBaHMe BbIPAKEHWNIT C KOPHAMMK N-0i cTeneHun. CBOMNCTBA CTENEHU C
paLMOHaNbHBIM U AeiiCTBUTENIbHbIM NOKa3aTensaMu. PeweHne nppauroHanbHblX ypaBHEHW

Tunbl 3aHATUSA

Kom6uH1poBaHHoe

MnaHupyemble [1P6 1, IP6 2, PG 3, 1P6 4, 1P6 6, [1P6 14.
0bpa3oBaTeNbHble 0K 1,0K 2, OK 3, OK 6.
pe3ynbTathl
®opmbl opraHuszauum | ®poHTanbHas, MHAMBMAYANbHASA, FPYNNOBas
yuebHoI
LEeATENbHOCTY

Tunsl OLUEHOYHbIX

YCTHbIE OTBETHI, peleHne 3apay
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MeponpuUATUN

1. Mezay KaKUMU COCEIHMMM LENbIMU YNCTAMIU PACTIONOXEHO 4ncno 3/ —19 ?
2. Haiigute obnactb onpepenequns dhyHKLu

y =%3x—09.
3. Boluncaute: a) 57 - 11°: 557 ; 6) /48 - 162.
4. BblHECUTE MHOMXUTENb U3-NIOJ 3HAKA KOPHSE:

V25a3.

5. Pewwute ypaBHeHKe:

V15—-2x =3

3apaHusa gns
CaMOCTOSTENIbHOIO
BbINOSIHEHUS

1. Meay KakMMU COCEIIHMMM LENbIMU YNCTAMU PACTIONOXEHO Yncno V522
2. Haitpute obnacts onpepeneruns hyHKLuM

y = V2x —4.

3. Beuncaure: a) 310 - 1012: 3010

6) V20 - V5.

4. BblHecuTe MHOXWUTENb 13-MOA 3HAKa KOPHA:
V24a3.

5. Pewwute ypaBHeHue

V19 + 5x = 2.

OnopHblil KOHCNEKT TeMa 6.4. [lokasatenbHas dyHKUUA

Tema 3aHaTUA

MokasatenbHas yHKUKA.

n

CopepkaHve Tembl

Noka3arenbHas dyHKLUKA, ee CBONCTBA. [l0Ka3aTenbHble ypaBHEHUA U HEPABEHCTBA

Tunbl 3aHATUS

KombuHupoBaHHoe

lnaHupyemble
06pa3oBaTeNbHble
pe3ynbTarthl

11P6 1, P6 2, 16 3, [1P6 4, [1P6 6, P6 14.
OK 1, OK 2, OK 3, OK 6.

®opmbl opraHu3aumu
yyebHoM

cD[Z)OHTaJ'I bHaf, MHAUBMAYaNbHaA, rpynnoBas
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NeATENIbHOCTU

YcTHbIe OTBETHI, peLeHne 3aaay

1. B ofHOI ciCTEME KOOpAMHAT CXeMaTMYHO U306pa3uTe rpadmkm hyHKLMIA:
1 X
=4*ny = (—) .
Tunbl OLLEHOYHbIX y y 4
MepONpUATHI 2. PelwnTe ypasHetue: 23* = 128.
3 Pewnte ypasHeHue: 5% - 2% = 0,173,
4, PelwnTe HepaBeHcTBo: V2 - 3/5 > V/10.
1. B opHoI1 cucTemMe KOOpAMHAT CXeMaTUYHO 1300pa3nTe rpaduKkm hyHKLuIA:
_ ax _ l)x
3apaHus pns y=3'uy= (3 :
CaMOoCTOATE/IbHOO 2. Pewwurte ypasHeHne: 32* = =

BbIMNOJIHEHUA

27"

3. PewwTe ypaBHeHMe: (i/?)zx : (i@)zx — 243,
4. Pewnwre HepaBeHcTBo: 1177**+1 < 121724710

OnopHblit KOHCNEKT TeMbl 6.5-6.6 Jlorapudmuyeckme dyHKLUK

Tema 3aHaTUA

Jlorapudmuyeckas dyHKUMA

CopepaHue Tembl

Jlorapucm uucna. Ceoiictea norapucmos. Jlorapudmuyeckas QyHKuus, ee cBoncTBA. Jlorapudmuyeckue ypaBHeHUs,
HepaBeHCTBa

Tunbl 3aHATUSA KombuHupoBaHHoe
MnaHupyemble [1P6 1, 1P6 2, 1P6 3, 1P6 4, [1P6 6, PG 14.
obpa3oBaTenbHble 0K 1, 0K 2, OK 3, OK 6.
pe3yibTathl
®opmbl opraHuszaumu | ®poHTanbHas, UHAMBUAYANbHAS, FPYNNOBas
yuebHoI
LEeATENbHOCTY
Tunbl OLEHOYHBIX YcTHble OTBETHI, peLueHme 3afad
MeponpuATUN 1. Bbluncnure: a) log, 2* - logs 5% ;
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6) logs %
2. Haiigute obnactb onpepeneHus dhyHKLum
y = loge(8x + 9).
3. Wiccnepyite yHKLUMIO HA MOHOTOHHOCTb:
y =logyex.
4. Pewwte ypaBHeHue logi(7 — x) = —2
5. PewunTte HepaBeHCTBO: ’
logs(8 — 6x) < log; 2x.

3apaHus gns
CaMOCTOSTENIbHOIO
BbINOJHEHUS

1. Bbluncnute: a) logg 873 - logg 62 ;
6) log: 81.
3

2. Haitpute obnacts onpepeneruns hyHKLuM
y = logg(4x — 1).
3. Uccnepyiite GyHKLMIO HA MOHOTOHHOCTb:
y = logs x .

4

4. Pewwute ypaBHeHune logg(5x + 47) = 3
5. PewwmnTe HepaBeHCTBO:
logs x > logs(3x — 4) .

TexHonoruyeckas kaprta tema 6.7 Ucnonb3zosaHune norapuM1U4YeCcKoi CnMpann npyu BbiNOAHEHUU AU3aifHA UHTEepbepa

Tema 3aHaTUA

Ncnonb3oBaHne J'IOFapl/Id)MIA‘-IECKOIZ cnnpanu npu BblINOJTHEHUN AMSaIZHa MHTEpPbEPA

CopepaHue TeMmbl NpumeHeHue norapudma. Jlorapudmuyeckas cnmpans B apxutekType. Ee matematnyeckume cBoiictea. Micnonb3oeaHue
0N Au3aiiHa
Tun 3aHsTUSA lpakTuyeckoe 3aHATHE

[eATENIbHOCTU

®opmbl opraHu3aumm yyebHoi | PpoHTasbHO - rpynnoBas
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Mnanupyem Tunel
ble OL€HOYHBIX
3ranbl 3aHATUA JeatenbHocTL Npenopasarens [leATenbHOCTb CTYAEHTOB obpa3oBate | MeponpUATHIA
NbHble
pes3ynbTarhl
1. OpraH13aUWOHHbIA 3Tan 3aHATUA
Co3paHue paboyeit 06CTaHOBKM, B npupopge v B Xun3HU norapudmel
aKTyanu3auus MOTMBOB BCTPEYaloTCa B BUAE NorapuMuyeckom
y4e6HO AesTeNnbHOCTY. cnupanu.
lpoBepka BbinONHEHUSA Norapudmuyeckas cnmpanb uau
3apaHwii BCP / BxoaHoi M30roHanbHas cnupanb — 0cobbii BUA
KOHTpONb CMMpanu, 4acTo BCTPEYaIoLWNncs B
Npupoge 1 apxXuTeKkType.
AKTyanu3aumsa copepKaHus, YpaBHeHUe norapudmMmuyeckon cnupanu 06yyawowwmmecs AeMOHCTpUPYeTCs npumep becena
HeoOX0AMMOro A5 pelleHus umeet Bug r = a®, rge r — paccTosiHme ot cnupanu.
3apay TOYKU, BOKPYr KOTOPOM 3aKpy4ymBaeTcs
cnupans (ee Ha3bIBalOT MONIOCOM), A0
NPOM3BOAbLHON TOYKW HA CAUpanu, @ — ;
yros N0BOPOTa OTHOCUTENIbHO NOJIOCA, a s
— NOCTOAHHAs. [ LAY
Cnupanb Ha3biBaeTcs norapudMuyYecKoi, T Ty 7 " =
TaK Kak norapudm paccrosHus (log, r) \ \ =
BO3pacTaeT NPONOPLMUOHANbHO yriy .
noBoOpoTa (P
2. OcHOBHOI 3Tan 3aHATUA
Bocnpoun3segeHune 3HaHuiA gns 06yyatowmitca N noarotoBun 06yyatowmitica N pacckasbiBaeT Npo UCTOPUIO becepa
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WX NPUMEHEHMS B CTAHAAPTHbIX
ycnoBusAx (No aHanoruy,
[ENCTBMA B CTAaHAAPTHbIX

CUTyaLMsX, TPEHMPOBOYHbIE
yNpaXHeHus)

npe3eHTaLMI0 NO UCTOPUK BONpOCa.
Jlorapudmuyeckas cnupanb 6bii1a
OTKpbITa ApX1MegoM. 3TO NPOU30LWLNO B
ITI Beke po H.3., KOrpa oH
3KCNepuMeHTMpoBan ¢ komnacom. OH
TAHYN CTPESIKY KOMNAca C MOCTOAHHOW
CKOPOCTbI0, Bpallasa cam Komnac no
yacoBoi cTpenke. MonyynBlwanca kpusas
Oblna cNMpanblo, KOTOpas CABUTANMUCh Ha
TY e BEIMYMHY, HAa KOTOPYHO
NOBOPAYMBaANCA KOMNAC, U MEXAY
BUTKAMM CNMPANM COXPAHANOCH OAHO M
TO Xe paccTosHue.
Jlorapudmuyeckas cnupans 6bina
BNepBble onncaHa [lekapTom u nosxe
WHTEHCMBHO UccnepoBaHa bepHynny,
KOTOPbIN Ha3blBan €€ — «yAMBUTENIbHASA
cnupanb».

Jlorapudmuyeckyto cnupanb HasbiBalOT
paBHOYroNbHO cnupanbio. B nioboi
TOYKE N0rapuMmUyYecKon cnupanu yron
MEXAy KacaTesibHOW K Hen u paguyc-
BEKTOPOM coxpaHseT NOCTOAAHHOE
3HayeHune

BO3HWUKHOBEHUS W Pa3BUTUSA NOHATUS
norapumMmuyeckoit cnupani.

0K 1,
0K 2,
0K 3,
0K 6,

MK1.1

81




1caodcTe0

MepeHoc npUoBpPeTEHHbIX
3HAHWA U UX  MepBUYHOE
NPUMEHEHWE B HOBbIX YCIOBMUAX
C uemblo  (GopMMpOBaHUA

yMeHw (TBOpYECKUE,
npo6ieMHble 3afaun,
cuTyaumm)

Obyuatowmiics M pacckasbiBaet npo
norapu@muyeckylo cnupanb B apxXuTeKType w
XuBonucu

LLlyxoBckasi 6awHs. Mockea

CamocrosTenbHoe BbiNosHeHue
3aaHui.

pepnaraertca TBOpYeCKoe 3aAaHue.
PaspaboTaiTe gu3aiiH nHTepbepa c
MCNoNb30BaHUEM IOTAPUMUNYECKOW

BoimonHsatoT 3agaHue.

MpakTnyeckas
paboTa
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cnupanu. Pesynbtat n3obpasute Ha
KomnbtoTepe B nporpamme Adobe
Photoshop.

o

0600LeH1e 1 cucTeMaTU3aLmUsA
pe3yNbTaToB BbINOIHEHNA
NpaKTUYECKNX paboT, 3afaHuit

MpeacTaBbTe pe3ynbTaThl Baweit paboTl

Obyuatolwmecs LEMOHCTPUPYIOT Ha IKpaHe
pa3paboTaHHble BapMaHTbl MHTEpPbepa

3. 3aKkniounuTeNnbHbIN 3Tan 3aHATUA

MoaBeaeHue UTOroB paboThl;
(hUKcaLma JOCTUKEHMA Lenen
(oueHKa fieATenbHOCTH
obyyaloWmxcs); onpepeneHue
NepcnekTUBbI fanbHenLwen
paboTl

Mbl paccmoTpenu npuMeHeHue
norapucma. NMo3HaKOMUANCH C UCTOpPUE
BO3HUKHOBEHUS NOHATMSA
norapucmM1yeckoin cnupanu u ee
MaTemaTU4YeCcKMMU CBOMCTBAMM.
PaccmoTpenu npumeHeHue B
apxutekType. PaspaboTanu

becepa
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cnupanu B au3ailHe UHTepbepa

MCnosb30BaHMe orapudmMmyecKoil
PaspaborTa

MTeAM3aﬂHepCKMe3ﬂeMEHTH

v

OflEX /bl C NOMOLLbIO NNorapuMuyecKoi

cnnpanu

4. 3apaHus phs
CaMOCTOATE/IbHOTO

BbINOJIHEHUA
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Pazpen 7. InemMeHTbl TEOPUM BEPOATHOCTEN M MAaTEMATUYECKOW CTATUCTUKM

OnopHbIi KOHCNEKT TeMbl 7.1, 7.3 IneMeHTbl TEOPUM BEPOATHOCTE M MaTEMATMYECKOW CTaTUCTUKK

Tema 3aHaTUSA

IneMeHTbl TEOPUU BEPOATHOCTEN M MATEMATUYECKON CTAaTUCTUKM

CopepaHue Tembl

CoGbiTIe, BEPOATHOCTb COObITUSA. COXKEHME 1 YMHOXKEHWE BEPOATHOCTEN. [MCKPETHAA cyyaiiHas BENNYMHA, 3aKOH ee pacnpefeneHus

Tunbl 3aHATUSA

Kom6uHupoBaHHoe

MnaHupyemsl
06pa3oBaTeNbHble
pe3ynbrarl

[1P6 7, IP6 8, [1P6 14.
OK 1, 0K 3, OK 4, OK 5.

®opmbi
opraHu3auum
yuebHoI
AeATeNbHOCTH

quOHTaﬂ bHaf, UHANBMOYAIbHAA, rPynnoBas

Tvnbl OLEHOYHbBIX
MeponpuUATUN

YcTHBIN onpoc, pelleHune 3agay.

1. [lBa cTpenka chenanu no OgHOMY BbICTpeny no MuweHun. BepoaTtHocT nonagaHus no uenu pasHbl p1=0.6 n p2=0.5 cOOTBETCTBEHHO.
Haittu, 4to BeposTHee: ABa, OLHO MW HW O[HOIrO NOPAXKEHUA LN,

2. Ha nonke cTosT 7 y4ebHMKOB, 13 KOTOPbIX TPX MO

matemaTuke. C nonku Hayrag B3snu fga yuebHMKa. HailT BEpOSTHOCTL TOTO, YTO 062 OHW OKAXKYTCA y4eOHMKaMM Mo MaTeMaTHKe.

3. JK3aMeHaUMOHHbI GuneT no matematuke copepxut 10 3apaHuit. Mayyanocb YMCNo 3agay, pelWeHHbIX abUTypueHTaMm Ha
BCTYNUTENIbHOM 3K3aMeHe. Pe3ynbTathl caaum ak3ameHa gis 300 abUTYpUEHTOB TaKOBbI

x |0 1 2 3 4 516 7 8 9 10

n |13 |17 |15 |35 |10 |9 |40 |51 |45 |33 |32 85

Yemy paBHa Moja NpefCTaBNEHHOr0 pAja pacnpegeneHuns?
OtBeThl. 5,8,7,6,5




1. [lBa cTpenka cpenanu nNo OJHOMY BbICTpeny No MulweHU. BepoAaTHocTu nonagaHusa no uenu pasHbl p,=0.7 u p,=0.6
COOTBETCTBEHHO. HalTu, 4To BepoATHee: iBa, OAHO WU HU OJHOTO NOPAXeHUs Lenu.

2. (®abpuka BbinyckaeT CyMku. B cpepHem Ha 190 KayeCTBEHHbIX CYMOK MPUXOAMTCSH BOCEMb CYMOK CO CKPbITBIMM AedheKTamMu.
Haligute BepOATHOCTb TOMO, YTO KyM/IEHHAA CYMKA OKAXETCS KAYECTBEHHOMW. Pe3ynbTaT OKpyriuTe o COTbIX.
3apaHus ans 3. PesynbTathl B3BelWrBaHMA 50 cy4YaHbIM 06pa3oM 0TOOPAHHbIX NaYeK Yas NpeAcTaBAeHbl PaaoM pacnpegeneHus
CaMoCTOATEJIbHOrO x| 147 | 148 | 149 | 150 | 151 152 | 153 | 154

n |4 5 8 12 10 7 3 1

BbIMNOJIHEHNA

Haiigute Moay AaHHOTO psafa HabMtOJAEMbIX AHHbIX.
OtseTbl. 151; 149; 150; 150,5.
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TexHonornyeckas kapra tema 7.2 BepoAaTHOCTb COObITHIA B A€ATENLHOCTU AU3aiHepa

1. Tema 3aHaTUSA

BepoAaTHOCTb COOLITUI B AeATeNbHOCTU An3aiHepa

2. | CopepxaHue Tembl

INeMeHTbI pacyeTa OCHOBHbIX TEXHUKO-3KOHOMWUYECKUX noKasarenen NPOEKTUPOBAHUA. Wcnonb3oBaHue ('bOpMyJ'IbI
MOJHOA BEPOATHOCTU B HEABHOM BUAE

Tun 3aHsTUSA

lNpakTnyeckoe 3aHATHE

4. | ®opmbl opraHu3auum yyebHom

®poHTaNbHO - rpynnoBas

[eATeNbHOCTH

MnaHupyem Tunol

ble OLEHOYHbIX
3ranbl 3aHATHA [lesTenbHocTb NpenofaBatens [leATenbHOCTb CTyAEHTOB obpasoBare | MepoOnNpUATHIA
NbHble

pe3ynbrarhbl
1. OpraHn3aUWOHHbIiA 3Tan 3aHATUA
Co3paHue paboyeit 06cTaHoBKY, | CerofHA Mbl C BaMM Hay4MMCS HAXO[UTb
aKTyanu3aums MOTUBOB BEPOATHOCTb  KAYeCTBEHHbIX  U3JeNuii,
y4eOHO AesTeNbHOCTH. yuuTbiBas  BEPOATHOCTb  Opaka U
MpoBepKa BbINOIHEHMSA MCNONb3ys UMEKLWMECH 3HAHUSA
3apaHuit BCP / BxopHoi
KOHTpPOJIb
AKTyanusaums cofepxaHus, 3apava 1. BeposTHOCTb  npou3BefeHUs  HE3aBUCUMBbIX ®poHTaNbHbI
HeobX0AMMOro s peLleHus B AV3aiiHepCKoi tbupme TPU | COObITUIA paBHA NPOM3BELEHUID BEPOATHOCTEI onpoc

3ajay

KoHcynbTaHTa. Kawpabll M3 HUX 3aHAT C
KNnueHToM c BeposTHoCTbio 0,3. Hanpute
BEPOATHOCTb TOrO, YTO B C/IyYalHbIN
MOMEHT BPEMEHM BCe TPU KOHCY/bTaHTA
3aHATbl OQHOBPEMEHHO (cuuTailTe, 4TO
KNMEHTbl 3aX0AAT He3aBUMCUMO [pyr OT

fApyra)

3TUX cOObITHIA. [T03TOMY BEPOATHOCTL TOTO, YTO
BCe TpU KOHCYJIbTAHTa 3dHATHI pPaBHa
(0,3)3=0,027

2. OcHOBHOI1 3Tan 3aHATUA
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BocnpousseaeHue 3HaHuit anis
WX MPUMEHEHMS B CTAHAAPTHbIX

Kakoe cBOWCTBO OTHOCUTENBHOM YACTOTHI

CBOMCTBO YCTOMYMBOCTM B Cepuu 6OMbLWIOTO

ycnosusx (no aHanoruu, Bbl 3HaeTe? yucna onbITOB.
AEeACTBUA B CTAHAAPTHbIX Kak cBs3aHbl OTHOCUTeNbHas 4actota u | OTHOCUTENbHAA yYactoTa coObITMA -  3TO
CUTYaLMsIX, TPEHUPOBOYHbIE BEPOATHOCTb? NpUONMKEHHAN OLEHKA BEPOATHOCTU COBLITUS.
yNpaXkHeHus) BcnomHuM 0603HaueHus. k
Mpumep. OueHnTe BEPOATHOCTL Gpaka w(a) = n
n3penus, ecnu 610 npuobpeteHo 100
U3Jennii, a B CBA3M C 6paKoMm P(A) = 0,07
BO3BpaLLEHO 7 n3genuin.
MepeHoc Np1oBpeTeHHbIX 3apaua 2. Ons pa3paboTku
3HAHUIN 1 UX NEepPBUYHOE AU3aNHEPCKOro npoeKTa KBapTUPHOrO
NPUMEHEHIE B HOBbIX YCNIOBUAX | MOMelLeHUs Heo6X0[MMO NPefCTaBUTb Ha
C Lieblo hopMUpPOBaHUS BbIGOP 2 BUAA NCNONb3YEMbIX
yMeHWii (TBopuecKme, Matepuanos. [lepBblii matepuan umeer H2 H1

npoGieMHble 3afauu,
cuTyaumm)

5%  Opaka, BTopoii 1%. bonee
KayeCTBEHHbIA MaTepuan CTOUT [OPOXKe.
[n3aitHep pewwun wucnonb3oBatb 06a
Matepuana: TaMm, rpe Harpyska Oyper

Mana, MOXHO UCNONb30BaTb MeHee
KayecTBEHHbIN  matepuan. Y  Hero
MONyYyMNoCb, 4TO MepBbIN  Matepuan

coctasnset 40%, a BTopoih — 60% oT
obuero obbvema MaTepuana. Haiigute
BEPOATHOCTb Opaka 3TUX WUCMONb3YEMbIX
maTepuanos.

PeweHue.

3pecb MOXHO pacCyXpaatb, MCMNOAb3ys
pguarpammy Jiinepa-Benna. Y Hac pBa
BMAa mMaTepuanos. BepoATHocTb
ucnonb3osaHua nepsoro P(H1) = 0,4,

Kak BMAHO M3 pUCYHKa, COObITUE A COCTOMUT U3
yacTeil nepeceyeHus c cobbituamu H1, H2.

To ectb Mbl MOXeM 3anucaTb A=A-H1+A-H2.
Mockonbky H1 1 H2 He nepecekatoTcs, TO
P(A)=P(A-H1)+P(A-H2).

P(A-H1) = P(A)-P(A/H1) = 0,4-0,05 = 0,02.
AnanorunyHo, P(A-H2) = 0,6-0,01 = 0,006.
HakoHel, HaxoanM BepoATHOCTb 06Liero Gpaka
P(A)=0,02+0,006=0,026.

To ectb 2,6%.

OTBeT: BepoATHOCTb OGpaka 2,6%

OK 1, OK 3,
OK 4, OK 5.
NK 1.4.

OpoHTanbHbI
onpoc

MpakTnyeckas
pabota no
peLleHunio
3apay
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CooTBETCTBEHHO BTOporo P(H2) = 0,6.
Myctb 6pak — 310 cobbiTMe A. Torpa
yCNoBHas  BEpoATHOCTb 6Gpaka npwu
VC/I0BUW, 4YTO MaTepuan nepBoOro Bufa,
paBHa P(A/H1) = 0,05, a BeposTHOCTb
6paka y sToporo Buga P(A/H2) =0,01.
MocMoTpuTe Ha pPUCYHOK W [OBeauTe
pelleHue Ao KoHua.

3apaua 3.

[lyct  OT  nepBOro  npeanpuATuA
noctynuno 20 AM3anHEpPCKUX Wu3genun
oA oopMIeHUS OAEXAbl, OT BTOPOro -

10, ot Tpetbero - 70. BeposATHoCTHM
HeKayeCTBEHHOro U3roTOBJIEHUA
AM3aNHepCKoro uspenus Ha
NpeanpuATUAX COOTBETCTBEHHO PaBHbI:
0,02; 0,03; 0,05. Onpepenute
BEPOATHOCTb nosyyeHus
HEeKayeCTBEHHOro AU3aNHEpPCKoro

n3genus ans 0QOPMIEHNS OAEXKAbI.
PelwnTte faHHyl0 3a4a4y CaMOCTOATENbHO.

06y4atowmecs BbINONHAIOT PELIEHNE.
3aTem 06CyX[jaeM €ro 1 CpaBHUBAEM OTBETHI

CamocTosTenbLHOE BbINOIHEHNE
3afaHui.

lpenopasatenb npegnaraert
obyyatowmmcs CaMOCTOATENIbHO
pa3paboTatb 3afiaum c

npoeccMoHanbHOM  HanpaBleHHOCTbIO,
4yToObl OLEHUTb BEPOATHOCTb KayecTsa,
KOTOpOE 3aTEM MOXHO MEHATb, Y4UTbIBAS
B fla/ibHelilleM CTOMMOCTb MAaTEPUANOB

Obyuvatowmecs paspabaTtbiBalOT M HaxoAaAT
Matepuansl  ONA  BbINOJHEHUs  3afaHus,
MCMONb3YyA  Y4YeOHYI0 M [ONOJHUTENbHYIO
UTEpPaTypy, UHTepHeT-ucTouHuKKU. OcbopmnsioT
yC/0BMeE U pelleHne Ha nuctax A3

0606LLeHue 1 cucTemaTm3aLms
pe3y/bTaToB BbIMONHEHMS
NPaKTUYECKnX paboT, 3aaaHuit

MpenctaBbTe  pa3paboTaHHble  Bamu
paboThl

06yyatowmecs (npencTaBuTeny rpynn)
[AEMOHCTPUPYIOT peleHne 3aaay. OTBevatoT Ha
AOMONHUTENbHbIE BOMPOCHI

KoHuTponupyet
[EeATeNbHOCTb
obyyvaloumxcs,
KOHCYNbTUPYET
npu
HeobxoaumocT
n.

lpepctaBneHu
e W 3awuTa
paboT
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3. 3aKkniouuTeNbHBINA 3Tan 3aHATUA

MopBeneHne UToros paboThbl;
duKcaums BocTuxReHUs Leneit
(oueHKa feaTenbHOCTH
obyuaroLmxcs); onpeaeneHue
nepcneKkT1BbI AasbHe e

Mbl Hay4YMAUCb HAXOAUTb BEPOATHOCTb
KaueCTBEHHbIX  W3[eNnil,  YYuTbiBas
BEpPOSATHOCTb Opaka

paboTl

4, 3apaHusa pa OcdbopmuTe BLINONAHEHHYIO BaMK paboTy B 30P
CaMOCTOATE/IbHOTO nporpamme PowerPoint

BbiNOJIHEHUA
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