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YuyebHbil roa,

1. MOYPOYHbIA TEMATUYECKWUI NNIAH (6a30Bbiii ypoBeHb — BapuaHT 1)

AuncumnamHa MaTtemaTtuka

CneumanbHocTb / npodeccua 54.02.01 AunsanH (no oTpacaam)

NpenogasaTenb
HammeHoBaHue Konn | Tun 3aHaTuiA Mexxnpeam | lononHuten | OcHaweHue Tunbl MpumeyaHue
pasaenos U tem yecTB eTHble bHaA OL,eHOYHbIX
o ceasu® nurtepartypa MeponpuUATH
yacos 7]
Paspen 1. 18
NosTOpeHne Kypca
MaTeMaTUKu
OCHOBHOM LUKO/IbI
Tema 1.1 Uenb wn 4 KOomMbuHMpoBa YCTHble
3a4Q4M  MaTeMaTUKu HHOe OTBETHI,
npwu 0CBOEHUU pelweHue
crneymanbHOCTU. 3a4a4
Yucna v BbluncneHUA
Tema 1.2 4 KOMbUuHMpoBa YCTHble
MpoueHTHble HHOe OTBETbI,
BbIYUC/IEHUA. pelweHue
YpaBHeHunA " 3a4a4

HepaBeHCTBaA




MpogheccuoHanbHo-
OopueHmMuposaHHoe
codepxcaHue
(codepicaHue
npuKnadHoz20 mooyns)

Tema 1.3
MNpoueHTHble
BblYUCEHUA B
3aZa4ax AnsanHepa

npaKTnyeckoe

MAK.01.01.
An3amnH-
NPOEKTUPOB
aHue

Anekcees, A.l.
AnsaiH-
NPOEeKTUPOBAH
ne:  yyebHoe
nocobuve ans
cno

Nlnuctbl A3,
KapaHaalu,
dnomactepbil,

JNIMHENKa,

LMPKYNb

TBOpYeCKni
oTyet

Tema 1.4. PeweHune
3ajau. BxoaHow
KOHTPO/b

KOHTPO/1bHaA
paboTa

®0C

MncbmeHHasn
paboTa

KoHTpObHanA
paboTa - 1 yac

Paspen 2. MNMpambie n
NNOCKOCTH B
npocTpaHcTee.
KoopauHaTtbl 7]
BEKTOpbI B
NpocCTpaHCTBE

30

Tema 2.1 OcHOBHble
NOHATUA
cTepeomeTpun.
PacnonoxkeHune
NPAMbIX M MJIOCKOCTEN

KOMbBUHMpPOBaA
HHoe

YCTHbIE
OTBETHI,
peweHune
3a4a4

Tema 2.2
MNapannenbHoCTb
NPAMbIX, MNPAMON WU
NNOCKOCTH,
NaoCKocTemn

KombuHmnpoBa
HHOe

YCTHbIE
OTBETHI,
peweHue
3a4a4




Tema 2.3 KOMbBMHMpOBaA YCTHble
MepneHAWKYNAPHOCT HHOe OTBEThI,

b NPAMbIX, NPAMOMN U peweHne
NI0CKOCTMN, 3a4au
NJOCKOCTEN

Tema 2.4 KOMbBUHMpOBaA YCTHble
MepneHankynap n HHOe OTBEThHI,
HaKNOHHaA. Teopema pelweHune
o] Tpex 3a4au
nepneHanKynapax

Tema 2.5 KOMbBMHMpPOBaA YCTHble
KoopauHarbl n HHOEe OTBETbI,
BEKTOpPbI B pelweHue
NPOCTPaHCTBE 3a4au
MpogeccuoHanbHo- npakTnyeckoe On.os. Ckakosa, A.l. |  Jluctol A3, TBOpYeCKni
opueHmupoeaHHoe PMCYHOK C PMCVHOK n Ka pa HAaLww, oTyer
codepmaHue XNBOMUCDL:

(codepxcaHue ocHoBamu y4ebHUK  ans d)nomachepbl,

npuknadHoz20 mooyns) NEPCNERTUB | cno NIMHENKa,

Tema 2.6 bl LMPKyb

PacnonoxkeHune

NPAMBbIX U NIOCKOCTEN

B paboTtax gm3saliHepa

Tema 2.7 PeweHune KOHTPO/bHaA ®0C NMncbmeHHaA KoHTpobHaA
3aga4. [pAmble u paboTa paboTa paboTa - 1 yac
NAOCKOCTW,

KOOpPAUHaTbI “n




BEKTOPDLI B

NPOCTPAHCTBE
Paspen 3. OcHosBbl 26
TPUrOHOMETpUMN.
TpuroHomeTpU4ecKm
e dyHKuumn
Tema 3.1 4 KOMbBMHMpPOBa YCTHble
TpuroHomeTpuyeckue HHOEe OTBETbI,
dYHKUNM pelweHne
NPOU3BONILHOIO YrNa, 3a4a4
yncna
Tema 3.2 OCHOBHble 4 KomMbuHMpoBa YCTHble
TPUTOHOMETPUYECKNE HHOEe OTBETbI,
TOXAecTBa peweHune
3a4a4
Tema 3.3 6 KOMbBUHMpPOBaA YCTHble
TpuroHomeTpuyeckme HHOe OTBETbI,
bYHKUMK, X CBONCTBA pelweHne
n rpaduKku 3agau
Tema 3.4 O6paTHble 4 KOMbBUHMpPOBaA YCTHble
TPUroOHOMETpPUYECKUE HHOe OTBETbI,
bYHKUMM peweHune
3a4a4
Tema 35 6 KombuHmnpoBa YCTHble
TpuroHomeTpuyeckme HHOe OTBETDI,
ypaBHeHUA n peweHune
HepaBeHCTBa 3a4a4




Tema 3.6 PeweHune 2 KOHTPO/bHaA d0C NMncbmeHHaA KoHTponbHasn
3a4au. OcHoBbl paboTa paboTa paboTa - 1 yac
TPUTOHOMETPUMN.

TpuroHomeTpuyeckune

OYHKUNM

Paspen 4, 50

NpoussoagHan 7]

nepBoobpasHan

dyHKUUMU

Tema 4.1 TloHATHe 8 KOMbBUHMpPOBaA YCTHble
NPOWN3BOAHOMN. HHOe OTBETbI,
dopmynbl M nNpasuaa pelweHne
avddepeHumpoBaHn 3a4au
A

Tema 4.2 loHATHE O 8 KOMbBMHMpPOBaA YCTHble
HenpepbIBHOCTH HHOEe OTBETbI,
bYyHKUMN. MeTop, pelweHne
WHTEpPBasoB 3a4au
Tema 4.3 4 KOMbBUHMpPOBaA YCTHble
feomeTpuyeckun U HHOEe OTBEThI,
dU3nYeckMn  cmbicn pelweHne
NPOM3BOAHOM 3a4au
Tema 4.4 4 KOMbuHMpoBa YCTHble
MOHOTOHHOCTb HHoe OTBEThI,
GYHKUUN., Touku pelweHne
3KCTpEMYMbI 3a4au
Tema 4.5 6 KOMbUHMpoBa YCTHble
UccnepoBaHune HHOe OTBETHI,




GYHKUNM n pelweHne
NnocTpoeHne 3a4a4
rpadpuKos

Tema 4.6 KOMBMHMpPOBA YCTHble
Hanbonblee 7 HHOe OTBETHI,
HauMeHbLlee peweHune
3Ha4yeHuA PyHKLUUM 3a4a4
MpodeccuoranbHo- npaktnyeckoe | M/K.01.03. | lMaBnosckas, Nuctol A3, TBOpUYECKUi
opueHMuUposaHHoe MeToabl E.D2. ) OcHoBbI KapaHAalm, oTueT
Ceotpmeane pacera |\l ;| PrOMACTEPb
npuKnadHo20 Mmooyns) OCHOBHbIX COBpPEeMEHHbIe NIMHENKa,

Tema 4.7 TEXHUNKO- KOHLEenuum: LUMPKYb

HaxosaeHue 3KOHOMMYEC | yyebHoe

ONTUMasIbHOTO KWX nocobue  anA

pesynbTaTa c nokasatene | ¢MO

NMOMOLLbHO z

NPOM3BOAHOW  NpU NPOEKTNPOB

obopMAeHnM 3aKa3os aHWA

Tema 4.8 KOMbBUHMpPOBaA YCTHble
MepBoobpasHasn HHOe OTBETbI,
¢yHKumMn.  Mpasuna peleHune
HaXoXAeHuA 3a4a4
nepBoobpasHbIX

Tema 4.9 Mnowagb KOMBUHMpPOBaA YCTHble
KPUBOJINHENHOWM HHOEe OTBEThI,
Tpaneunn. dopmyna pelleHune

HbtoToHa — JlenbHuua

3a4au




Tema 4.10 PeweHune 2 KOHTPO/bHaA d0C NMncbmeHHaA KoHTponbHasn
3agay. [MponsBoaHasn paboTa paboTa paboTa - 1 yac
n nepsoobpasHas
dYHKUNM
Paspen 5. 34
MHororpaHHUKHU 7]
Tena BpaweHus
Tema 5.1 [lpusma, 8 KOMBMHMpPOBA YCTHble
napannenenunea, HHOe OTBETHI,
Kyb, nupammpa n ux pelweHune
ceyeHus 3a4a4
Tema 5.2 4 KOMbuHuposa | MAK.01.01. | Anekcees, A.T. TBopueckni
MpaBubHble HHOe n3aitH- | Avsaik- oTyer
MHOTOrPaHHUKN - ApT NPOEKTUPOB :Z?em;qpe();j:e
06BbEKTDI aHue nocobue  anA
cno

MpodeccuoHaneHo- 4 npakTnyeckoe YCTHbIE
opueHMUpoeaHHoe OTBETI,
Ceotapmeanie peuere
npuKnadHo20 MooynA) 3afa
Tema 5.3 UunmHap,
KOHYC, Wwap W ux
ceyeHus
Tema 5.4 O6bembl U 8 KOMbUWHMpoBa YcTHble
naowaam HHOe OTBETbI,
NOBEPXHOCTEN TEN pelweHne

3aga4

10



MpodpeccuoranvHo- 4 npakTHU4yeckoe on.os. CkakoBa, A.l. 3awmTa

opgeHmupoeaHHoe PUCYHOK C PucyHok n npeseHTaLm

o w

npuKnadHoz20 mooyns) NEPCNEKTUB | ng

Tema 5.5 TMpumepsl bl

CUMMETPUN B

npodeccum

Tema 5.6 PeweHune 6 KOHTPO/1IbHaA ®0C NMncbmeHHaa | KoHTponbHan

3a4au. paboTa paboTa paboTa - 1 yac

MHoOrorpaHHMKM n

Tena BpaleHua

Paspen 6. CteneHu un 42

KopHU. CreneHHas,

nokasaTte/sibHaA 7]

norapudmuyeckasn

dyHKUUMn

Tema 6.1 CreneHHaA 4 KOomMbuHMpoBa YCTHble

bYHKUMA, ee HHOe OTBETDI,

CBOWCTBA. peleHune

MpeobpasosBaHue 3a4a4

BbIpPa*KeHNM C

KOpHAMM n-oMm

cTeneHu

Tema 6.2 CsolicTBa 6 KombuHmnpoBa YCTHble

cTeneHu C HHOe OTBETbI,

PauMOHANbHbIM n peweHune
3aga4

11



AeﬁCTBMTeﬂ bHbIM
NoKa3aTtesamun

Tema 6.3 PeweHune KOMbBMHMpPOBa YCTHble
MpPaALMOHANIbHbIX HHOe OTBETHI,
ypaBHEHUMN peweHune
3a4au
Tema 6.4 KOMbBMHMpPOBa YCTHble
NokasaTenbHasn HHOe OTBETbI,
bYHKUMA, ee pelweHne
CBOWCTBA. 3334
lNoKasaTenbHble
YpaBHEHUA n
HepaBeHCTBa
Tema 6.5 Jlorapnom KOMBUHMpPOBA YcTHble
yucna. CsoiicTBa HHOe OTBETbI,
norapuemos pelweHne
3a4au
Tema 6.6 KOomMbuHMpoBa YCTHble
Norapudmuyeckasn HHOEe OTBEThI,
bYHKUMA, ee pelweHne
CBOWCTBA. 33434
Norapudmunueckme
ypaBHeHuA,
HepaBeHCTBa
MpogeccuoHanbHo- npakTnyeckoe On.os. Ckakosa, A.l. YCTHble
opueHmupoeaHHoe PMCYHOK C Pl/lcyHOK n OTBETHI,
cooepycaHue OCHOBaMM KUBOMUCB: pellerme
3a4au

12



(codepicaHue
npuKnadHoz20 mooyns)

Tema 6.7
Mcnonb3osBaHue
Norapnpmmnyeckom
cnupanu npu
BbINO/IHEHUM
AN3aHa MHTepbepa

nepcnexkTmns
bl

y4ebHUK ana
cno

Tema 6.8 Pewenne
3a4au. CrteneHHas,
noKasaTtenbHas n
norapupmmyeckasn

GYHKUNM

KOHTPO/IbHanA
paboTa

®0C

MncbmeHHasn
paboTa

KoHTpObHaA
paboTa - 1 yac

Paspgen 7. dnemeHTbl
Teopuun
BEpOATHOCTEN 7]
MaTemMaTU4eCcKomn
CTaTUCTUKU

32

Tema 7.1 CobbiTue,
BEPOSATHOCTb
cobbiTna. CnoxkeHue
" YMHOeHue
BEpOATHOCTEMN

KOMbUuHMpoBa
HHOe

YCTHble
OTBETbI,
pelweHue
3a4a4

lMpogpeccuorHanvHo-
OopueHmMuposaHHoe
codeprycaHue
(codepixcaHue
npuUKnadHo20 moodysA)

npaKTnyecKkoe

M/AK.01.03.
MeToabl
pacyeTa

OCHOBHBbIX

[MaBnoBcKas,
E.2. OcHoBbI
An3aiHa 7]
KOMMo3nunm:
COBPEMEHHbIE
KOHLENUMN:

YCTHble
OTBETbI,
pelweHune
3a4a4

13



Tema 7.2 TEXHUKO- | yuebHoe
BeposaTHOCTb 3KOHOMMyec | Nocobve  ana
cobbITUM B KMX cno
AEeATeNbHOCTU nokasaTene
An3anHepa 7

NPOEKTUPOB

aHuA
Tema 7.3 [AnckpeTHaA KombuHmnpoBa YCTHble
Cny4YyamHasa BEe/INYMHA, HHOe OTBETHI,
3aKOH ee peleHune
pacnpeaeneHus 3a4a4
Tema 7.4 3apaum KombuHuposa | MK.01.03. | lpoxopos, YCTHble
MaTemaTU4eCcKom HHoe MeToAbl t0.B.  Jlekuum OTBETHI,
CTAaTUCTUKMN. pacyeta |M0  Teopm peLeHue
BEpPOATHOCTEMN

dnemeHTbl  Teopuu OCHOBHbIX | 3a4a4
BEPOATHOCTEMN n TEXHUKO- | maTemaTuueck
MaTeMaTUYECKOM 3KOHOMMYEC | o cTaTUCTUKE:
CTAaTUCTUKM KMX y4ebHuK n

nokasartene | MPAKTURYM ANiA

i cno
NPOEKTUPOB
aHuA

Tema 7.5 DnemeHTsl KOHTPO/bHaA d0C NMncbmeHHaA KoHTponbHan
TEOPUM BEPOATHOCTEMN paboTa paboTa paboTa - 1 yac

M MaTemaTUyecKowu
CTaTUCTUKM

14



dopma 3K3ameH d0C NMcbMmeHHan
NPOMEXKYTOYHOM paboTa
aTTecTaumm

Utoro 232
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2. ONOPHbIE KOHCNEKTbI U TEXHOJIOTMYECKUE KAPTDI
B OnNOpHbIX KOHCMEKTAX M TEXHOJIOTMYECKMUX KapTax MCMOob3ylTca caeaylolme
0603HaYeHUA NIaHMPYEMbIX Pe3ynbTaToB 0cBoeHUA aucumnaunHbl (MK cooTBeTCTBYIOT -
®roC CNO 54.02.01 AunzaitH (no oTpacnam)):

OucuunauHapHble (NpeameTHble) pe3ynbTaTbl HA 6a30BOM YPOBHE OTpaXKaloT

[P61. BnageHne metogamum A0KA3aTeNbCTB, a/ifOPUTMAMM PELUEHUA 33a4ay; YMeHue
dbopmynnpoBatb onpeaeneHua, akCMOMbl M TEOPEMbI, NPUMEHATb WX, NPOBOAWUTb
A0Ka3aTeNbHble pacCyKAEeHUA B XO4e pelleHnA 3a4av;

[AP62. YmeHne onepupoBaTb NOHATUAMM: CTEMEHb YMUCAA, NOrapudm 4uMcna; ymeHue
BbINO/HATb Bbl4MCNEHME 3HAYEHUI U Npeobpa3oBaHUA BblIPAXKEHUN CO CTEMEHAMU U
norapmdmamm, npeobpasoBaHnsa APOOHO-PALMOHANBbHBIX BbIPAaXKEHN;

[AP63. YmeHne onepupoBaTb MNOHATUAMM: pPaLUOHANbHbIE, WPPALMOHANbHbIE,
NOKasaTesibHble, CTeNeHHble, Norapnmmyeckne, TPUrOHOMETPUYECKNE YPaBHEHUA U
HepaBeHCTBA, NX CUCTEMDI;

OP64. YmeHue onepupoBaTb MNOHATUAMU: GYHKUMA, HenpepbiBHAA (PYHKUUA,
npousBogHaA, nepBoobpas3HaA, oOnNpeaeneHHbI WHTerpan;, YyMeHWe HaxoguTb
NPOM3BOAHbIE  3/1EMEHTAPHbIX  QYHKUMKA, WUCNONb3yA CMNpPaBOYHbIE MaATeEpUasbl;
nccnefoBaTb B NPOCTENLLNX CyHaAX QYHKLMN HA MOHOTOHHOCTb, HAX0AUTb Hanbonblne
N HaMMeHbLIMEe 3HaYeHUA GYHKUMN; CTPOUTL rPaPuKM MHOTOUYNEHOB C UCMOIb30BAHNEM
annapaTta maTeMaTU4yeCcKoro aHanM3a; NPUMeEHATb NPOU3BOAHYIO NPU peleHnn 3a4a4 Ha
ABWXKEHME; pelwaTb NPaKTUKO-OPUEHTUPOBAHHbIE 33aZayn  Ha Haubosnbwune u
HaMMeHbLUNe 3HAaYEeHUA, Ha HaxoXaeHne NyTu, CKOPOCTU U YCKOPEHUS;

[OP65. YmeHne onepupoBaTb MOHATUAMM: paLMOHaANbHAA YHKUMA, NOKasaTesibHaA
bYHKUMA, cTeneHHas &yHKUMA, norapudmmyeckas OyHKUMA, TPUTOHOMETpUYECcKue
bYyHKUMK, obpaTHble (PYHKUMW, YMEHME CTPOUTb TPaPUKM U3YyYeHHbIX PYHKLUUNA,
MCNOb30BaTb FPAaPUKN NPU N3YYEHMN NPOLLECCOB M 3aBUCMMOCTEN, NPU peLleHnmn 3a4a4
N3 gpyrux y4ebHbIXx NpeamMeToB M 3a4a4 M3 peasibHOM KU3HWU; BblpaXKaTb Gopmyiamm
3aBUCMMOCTU MeXAY BeIMYMHAMU;

[P66. YmeHMe peluaTb TEKCTOBblE 3a4a4M Pa3HbiX TMMOB (B TOM 4YMC/IEe HA MPOLEHTHI,
AONU M 4YACTU, Ha ABUXKeHWe, paboTy, CTOMMOCTb TOBAapOB M YCAYr, HAa/NOMK, 3a4a4n 13
o6nacTn ynpaBneHMa ANYHbIMU U CEMEMHbIMU GUHAHCAMM); COCTABAATb BblparKeHMUS,
YPaBHEHUA, HEPABEHCTBA U MX CUCTEMbI NO YCAOBUIO 334a4M, UCCAeL0BaTb NOJyYeHHOe
pelleHne n oueHNBaTb NPaBAoNoA006HOCTb pe3ybTaTos;

[AP67. YmeHue onepupoBaTb MNOHATUAMM: cpegHee apudmeTUUecKoe, MeaMaHa,
Hanbonbllee U HaMMeHbLlee 3HaYeHMA, pa3max, AUCNepcua, CTaHAAPTHOE OTK/IOHEHME

yncnosoro Habopa; YymeHMe W3BNEKATb, WHTepnpeTnpoBaTb MHPopMaLMIo,
16



npeacTaBNAeHHY0 B Tabnuuax, Ha guarpammax, rpadumkax, OTpaKkatollyto CBOWMCTBA
peanbHbIX NPOLLECCOB U ABNEHUN; NPeacTaBnATb MHPOPMALMIO C MOMOLLBIO Tabauu, K
Aunarpamm; umccnenosBatb CTAaTUCTUYECKME [aHHble, B TOM 4YuUCne C NpPUMEeHeHnem
rpapuryecknx MeToa0B 1 3NEKTPOHHbIX CPEACTB;
[AP68. YmeHne onepupoBaTb MOHATUSAMMU: C/Ay4YalHbIM OMbIT U CAy4valiHoe cobbiTue,
BEPOATHOCTb C/TY4aNHOrO COBbITUA; YMEHWNE BbIYUCNATL BEPOATHOCTb C MCMO/b30BaHUEM
rpapuyecknx metToaos; NPUMEHATb GOPMY/bl CIOKEHUA U YMHOMXKEHUA BEPOATHOCTEN,
KOombuHaTopHble $akTbl MU GopmMynbl NpPU pPelleHnn 3a4ad; OLEeHMBATb BEPOSATHOCTU
peanbHbiX CODObITUIM; 3HAKOMCTBO CO C/Ay4YaMHbIMU BEAMYMHAMMWU;, YMEHWE NPUBOAMUTH
npMMepbl NPOABNAEHMA 3aKoHa 6OonblWKMX uYMcen B NPUPOAHbLIX U OOLLECTBEHHbIX
ABNEHUAX;
[AP69. YmeHne onepupoBaTb MOHATUAMM: TOYKA, NPAMAA, MAOCKOCTb, NMPOCTPAHCTBO,
ABYTPaHHbIN yron, CKpelwmBatowmecs npamMmble, NnapannenbHOCTb U NepneHaAnKyNApHOCTb
NPAMbIX U NMJIOCKOCTEN, YTON MeXAY NPAMbIMU, YTON MeXAY NPAMOM U NJIOCKOCTbIO, Yron
MeXAY NNOCKOCTAMM, PACCTOAHME OT TOYKM A0 NAOCKOCTU, PaCCTOAHME MEXKAY NPAMbIMY,
paccToAHMe MeXAy MNNOCKOCTAMU; YMeHMe WCNOoAb30BaTb MNpU  pelleHun 3agad
n3y4yeHHble GakTbl U TeopeMbl NAAHUMETPUN; YMEHMNE OL,EHMBATb Pasmepbl 0OBLEKTOB
OKpYaloLero mmpa;
[AP610. YmeHne onepupoBaTb NMOHATUAMWU: MHOFOFPAHHWUK, CEYEHUE MHOrOrpaHHUKa,
Kyb, napannenenunea, npuama, nupammaa, durypa n NOBEPXHOCTb BPALLEHMA, UMINHAP,
KOHYC, Wwap, cdepa, ceyeHuns ¢urypbl BpalLeHUA, MJAOCKOCTb, Kacawowasaca cdepobl,
UMAMHAPA, KOHYCa, naowaib NOBEPXHOCTU NUpamuibl, NPU3Mbl, KOHYCa, UUANHAPA,
naowaab coepbl, obbem Kyba, NpPAMOYroNbHOro napannenenunega, NUPamMuabl,
NPWU3Mbl, UMAMHAPA, KOHYCA, Wapa; ymeHue n3obparkaTb MHOTOrPaHHMKW M MOBEPXHOCTH
BpaLLEHUA, NX CeYEHUA OT PYKU, C MOMOLLbIO YEePTEIKHbIX MHCTPYMEHTOB U 3/IEKTPOHHbIX
CpeacTB; YyMeHue pacno3HaBaTb CMMMETPUIO B MNPOCTPAHCTBE; YMeHUe pacno3HaBaTb
NpaBuibHble MHOTOTPaHHUKHK;
AP611. YmeHne onepupoBaTb MOHATUAMM: ABUXKEHME B MNPOCTPAHCTBE, NOAO0OHbIE
burypbl B MNPOCTPAHCTBE; MCMNONAb30BaTb OTHOLWEHME MNAOWAAEN MNOBEPXHOCTEM W
06bemoB NoA06HbIX GUryp NpU peLleHnmn 3aaay;
[AP612. YmeHMe BblMMCAATb FTEOMETPUYECKME BENUYUHDI (ANMHA, yron, naowaab, o6bem,
NAoLWaAb NOBEPXHOCTHM), NCNONb3YA U3YyYeHHble GOPMY/bl U METOAbI;
[P613. YmeHue onepupoBaTb MOHATUAMMU: NPAMOYro/ibHaA CUCTEMA KOOPAWHAT,
KOOpAWHATbl TOYKW, BEKTOpP, KOOPAWHATbl BEKTOPa, CKanApHoe npousseneHune, yron
MeXJy BEeKTOpamMu, CYMMa BEKTOpPOB, NPOU3BeAeHMe BeKTOpa Ha YMCN0; HaxoauTb C
NOMOLLbIO M3yYeHHbIX GOPMY/T KOOPAUHATbI CepeauHbl OTPe3Ka, PaAcCTOAHME MeXAy
OBYMA TOYKaMK;
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[P614. YmeHune BblOMpaTb NOAXOAALWIMIA M3YYEHHbIM MeTod, ANA pPeLleHUs 3a4auu,
pacno3HaBaTb MaTtemaTuyeckue ¢akTbl M MaTeEMATUYECKME MOAENU B NMPUPOAHbBIX U
06LWEeCTBEHHbIX ABNEHUAX, B UCKYCCTBE; YMEHME NPUBOAUTb NPUMEPbI MaTEMATUYECKUX
OTKPbITUMA POCCUACKON U MUPOBON MAaTEMATUHYECKOM HAYKM.

OK 01. Bbibupatb cnocobbl peweHna 3aga4 NpopeccMoHaNbHOM AeATeIbHOCTU
NPUMEHUTENBHO K Pa3/IMYHbIM KOHTEKCTaM

OK 02. Ucnonb3oBaTb cCOBpeMeHHble cpeacTBa MOMUCKA, aHa/M3a U UHTepnpeTauumn
nupopmaumn, wn  MHOOPMAUMOHHbIE  TEXHONOTMWU  OAA  BbINOAHEHMA 3343y
npodeccMoHanbHON AEeATE/IbHOCTM.

OK 03. NnaHmnpoBaTb 1 peann3oBbiBaTb cOH6CTBEHHOE NPOdPECCUOHANIBHOE N IMYHOCTHOE
pa3BuTME, MNpPeanpPUHUMATENbCKYD AeATeNbHOCTb B npodeccMoHanbHom cdepe,
MCNONb30BaTb 3HAHMA NO (PUHAHCOBOM TPAMOTHOCTM B PA3/INYHbBIX MKU3HEHHDIX
CUTYaLUAX.

OK 04. 3pdeKTnBHO B3anmoaencTsoBaTb U paboTaTb B KONNEKTUBE U KOMaHAE.

OK 05. Ocyuw,ectBnAaTb YCTHYO U MUCbMEHHYIO KOMMYHUKAUMIO Ha rocyAapCTBEHHOM
A3blke Poccuinckon depepaunm ¢ yyetom ocobeHHOCTeM COUMAaNbHOIo U Ky/JbTypHOro
KOHTEKCTa.

OK 06. [MpoaBnatb rpaxk4aHCKO-NaTPUOTMYECKYID NO3UUUI0, AEeMOHCTPUPOBATb
OCO3HAHHOEe NoBeAeHWe Ha OCHOBE TPAAMUMOHHbIX 0bLLeYyenoBeYeCcKUX LEHHOCTEN, B
TOM 4YUCNe C Y4eTOM T[apPMOHM3AUUM MENKHAUMOHANBbHBIX WU MEXPENUTNO3HbIX
OTHOLUEHUIN, NPUMEHSATb CTAHAAPTbl aHTUKOPPYNLUMOHHOIO NOBEAEHMS.

OK 07. CopencTtBoBaTb COXPAHEHUIO OKpYyrKaloWen cpepbl, pecypcocbeperxeHunto,
NPUMEHATb 3HAHUA 006 M3MEHEHUW KAMMATA, NPUHLMUNbLI BepexnnMBoro NpPon3BoACTBa,
3pPEKTUBHO AENCTBOBATL B YPE3BbIYAMHbIX CUTYALMUSAX.

MpogheccuoHanbHbie kKomnemeHyuu no cneyuanbHocmu 54.02.01 Au3saiiH (no
ompacnam) (8 kauecmee npumepa).

MK 1.1. Pa3pabatbiBaTb TEXHUYECKOE 3a4aHNE COMNACHO TPebOBaAHMAM 3aKa34MKa;

MK 1.2. NpoBoanTb NpeanpPOEKTHbIN aHann3 gnAa pa3paboTkM AN3aNH-NPOEKTOB;

MK 1.4 Mpoun3BogmMTb pacyeTbl TEXHUKO-3KOHOMMYECKOTo 060CHOBaHUA Npeanaraemoro
NpoeKTa.
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Paspen 1. MoBTOpeHMe Kypca MaTEMATUKU OCHOBHOM LUKOADI

OnopHbI KOHcNeKT Tema 1.1 Llenb 1 3aaaun matemaTuKu NpyM 0CBOEHUU CneuuanbHOCTU. Yucna v sblumcneHuma

Tema 3aHATUA

Lenb n 3agaun matemaTUKu npun oCBOEHUU CNeunanbHOCTH. Yucna n Bbluncnenmsa

CopeprkaHue Tembl

Llenb v 3a4a4n maTeMaTUKM NpU OCBOEHMM CreumanbHOCTH.

BasoBble 3HaHMA U yMeHMA N0 MaTeMaThKe B NPodeccMoHaNbHOM U B NOBCEAHEBHOM AEATENbHOCTHU.
[lecTBMA HaA NONOKUTENbHBIMWU U OTPULLATENIbHBIMK YMCNaMU, OBbIKHOBEHHBIMU U AECATUYHBIMU 4P0OAMM.
[lecTBuA co cTeneHamm, GopMybl COKPALLEHHOTO YMHOMKEHUS

Buap! 3aHATUNA

KombuHmnpoBaHHoe

MnaHupyemble
obpaszoBaTesibHble
pe3ynbTatbl

NP6 1, AP6 5, AP6 6, 1P6 9, IP6 12, 1P6 14.
OK 01, OK 02, OK 05, OK 06

dopmbl OpraHM3aunm
y4yebHol aeaTeIbHOCTU

®poHTanbHas, nHamsmayanbHas (Mo sbibopy obyyarowmxcs)

Tunbl OLEHOYHbIX
MeponpUATUI

IBpUcTNYecKan becega. ObyyarowMeca BbITATMBAKOT KAPTOUKM C Ha3BaHWeM npodeccum/cneumanbHOCTU U

OTBEYALOT Ha BONPOC «KaKune 3HaHMA M YMEHMA No MaTemMaTuKe Heobxoaumbl B Npodeccmax U CneLmanbHOCTAX?»
pednazaembie npogeccuu/ cneyuanbHocmu:

npoAaseLy; y4nTelb Ha4anbHbIX KNaccos; byxrantep; BOAMTENb; MPeANPUHUMATENb; BPaY; BOCNUTATE/Ib; Fe0AE3UCT;
dnnocod; MOHTaXKHWMK CBA3M; POBOTOTEXHMK; Borrep; NepeBoAYMNK; ABTOINEKTPUK; KOHAUTEP; NOBAP; TOKAPD; LUTYKATYp;
3NEKTPVIK M Ap.

- Paborta c popmynamu. NMprembl «Hanamte owmnbKy», «BcTaBbTe NPONYLLEHHbIN 91EMEHTY.

- YreHune dopmyn v npasumA.

- PelweHne npumepos.

Halraute 3HayeHue BbipaxkeHua:

1 |57-76 5 14,6-3,4-0,34.
3+7
4 25

6 |(7-10°)-(16-107%)




1 1\ 1
3 [-+0,07. 7 6-(—) 4=,

4 3 3
4 (£+£>’i' 8 S
10 11) 24 39
a+x ax+x
9 PR ,npu @ =156, x=40.

2 —
10 | (b—2)"—4b(2b—1) o b=1/0,3

3agaHua ana
CaMOCTOATE/IbHOTO
BbINO/IHEHNA

MNpenogasatens npegnaraeT HaNMCaTb MUHWU — COMMHeEHUe «3adem MHE Hy*KHa MmaTemaTrKa B NpodeccnoHabHOM
OEATEeNbHOCTU U B NOBCEAHEBHOM KU3HN?»
Pewwwutsb 5 — 10 npMmepos 13 TNoBbIx 3aaaHnin N2 6 1 Ne 8 obpa3osatesibHoro caiTa «Pewy OM» https://oge.sdamgia.ru/

OnopHbI KOHcNEeKT Tema 1.2 MpoueHTHble BbIYUC/IEHUA. YPAaBHEHUA U HEPABEHCTBA

Tema 3aHATUA

MpPOLEHTHbIE BblUMCAEHUSA. YPaBHEHMA U HEPABEHCTBA

CopeprkaHune Tembl

MpocTble NPOLEHTbI, PasHble Cnocobbl UX BbIMUCNEHMSA. JINHENHDIE, KBaAPaATHbIE, APOBHO-NMHENHDIE YPaBHEHMUA U
HepaBeHCTBa

Buap! 3aHATUA

KombunHmpoBaHHoe

MnaHnpyemble
obpasoBaTenbHble
pesynbraTbl

NP6 1, AP6 5, AP6 6, P6 9, [IP6 12, P6 14.
OK 01, OK 02, OK 05, OK 06

®opMmbl opraHnsaumm
y4yebHol aeaTeNbHOCTU

®poHTaNbHas, MHAMBUAYaNbHASA (NPX XKeNaHUM 0by4YaroLMXCa PaboTaTb CAMOCTONTESIbHO)
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Tunbl OLEHOYHbIX
MeponpUATUNI

IBpucTHYecKan 6ecena. OTBETbI HA BONPOCHI

- HaxoxkgeHna 1 % ot umcna

- HaxoxgeHne NpoueHTOB OT Yncna

- HaxoXaeHune 4ncnia no ero NpoLeHTam

- HaxoxpeHne Hen3BeCcTHOM BEAMUMHBI C MOMOLLBHO NPONopUmmn
- PeweHwne 3agau

1 | MarasuH genaeT NeHCUOHepam CKUAKY Ha onpeaeneHHoe KOMYeCcTBO NPOLLEHTOB OT LLeHbl NOKYMKW.
[pbIHA cTonT B MarasunHe 50 pybneit. MeHcMoHep 3anaaTnn 3a AplHio 47 pybneit. CKONbKO NpoueHToB
COCTaBNAET CKMAKA ANA NEHCUOHEepPOB?

2 | LleHa Ha aneKTpMYeCcKMii YaHUK Bbina nosblweHa Ha 16% u coctasmaa 3480 pybneii. CKonbKo pybnel
CTOWA YaHWUK 4,0 NOBbILWEHUA LEHbI?

3 | KnueHT B3sin B 6aHKe kKpeant 18000 py6aeit Ha rog nog, 18%. OH Ao/1XKeH norawaTtb KpeauT, BHOCA B
GaHK eXxemecA4YHO OAMHAKOBYHO CYMMY A€HET, C TeM YTOObl Yepes roZ, BbiNAaTUTb BCO CYMMY, B3ATYHO B
KpeauT, BMecTe ¢ npoueHTamu. CKONbKO pybaein oH A0MKeH BHOCUTb B HaHK ekxemecAa4yHO?

4 | WapwukoBas pyyKka ctout 30 pybsieit. Kakoe HanbonblLEee YNCIO TAaKMUX PYYEK MOMKHO ByAeT KynuTb Ha
700 pybneit nocne noBbIWEHUA LieHbl Ha 25%7?

5 | TeTpaab ctout 26 pybneit. Ckonbko pybnaen 3annatut nokynatesb 3a 80 TeTpaaen, eciiv Npu NoKynke
6onbwe 50 TeTpager marasuH genaet ckuakry 20% oT CTOMMOCTU BCEN NOKYNKN?

6 | PyT60nKa cTomna 800 pybneit. Nocne CHUXKEHUA LLEHBI OHA cTana ctouTb 680 pybneit. Ha ckonbko
NPOLLEHTOB 6blNa CHUXKEHA LeHa Ha oyTOONKY?

OTBeTbl Ha BOMPOCHI.
- Y10 3HAUUT PELLUNTb ypaBHEHME?
- CKONbKO peLLeHnii UMeEeT IMHeNHoe ypaBHeHMe? KBagpaTHOe ypaBHeEHNE?
- PopMy/ia HaxoKAeHWE ANCKPMMMHAHTA KBAZPATHOTO YpaBHEHWA. DOpMY/ibl KOPHEN KBaAPATHOMO YPaBHEHUA.
- HenonHble KBaapaTHble YPaBHEHUA.
- PelueHne HepaBEHCTB: CKOOKM, TOUKM, 3HAKM.
PelleHve 3a4aHU (ypaBHEHWI, HEPABEHCTB)
1 | x47- -3
3
2 3 19
x—19 x-3
3 |(x—11)(—x+9)=0
4 | 6x"+24x=0.
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5 [x*4+3x—18=0.
6 |2—3(2x+2)=5—4x
7 | Tx—4@2x—1)> -7
8 x—5>0

4—x

9 | x*—4x<0.

10 | x> —4x+3<0

3agaHuAa gna
CaMOCTOATENbHOO
BbIMNO/IHEHMA

Pelwunts 33aa4n

1 | MarasuH genaeTt NeHCMOHepPam CKUAKY Ha onpegeneHHoe KOAMYECTBO NMPOLLEHTOB OT LeHbl MNOKYMKM.
YNaKoBKa COCMCOK CTOMT B MmarasvHe 120 pybnei. lMeHCMOHep 3aniaTMA 3@ YNaKoOBKY COCUCOK
114 pyb6neii. CKONbKO NPOLLEHTOB COCTABASET CKMAKA ANA MEHCUOHEPOB?

2 | LleHa Ha aneKTpmnyecknin YanHuk boina nosbieHa Ha 24% n coctaBuaa 2480 pybneit. Ckonbko pybnei
CTOWA YaHUK A0 NOBbIWEHWUA UEHbI?

3 | KnneHT B35/ B 6aHKe Kpeant 21000 pybneit Ha rog noa 12%. OH goisKeH noraiaTb KpeauT, BHOCA B
HaHK exemecA4YHO OAMHAKOBYHO CYMMY ZIEHET, C TEM YTObbl Yepes rog, BbiNAaTUTb BCHO CYMMY, B3ATYIO
B KpeauT, BMecTe ¢ npoueHTamu. CKoNbKO pybielt OH A0/1KeH BHOCUTb B BaHK eXXemecAYHOo?

4 | Wapwukosas pyyka ctonT 50 pybneit. Kakoe Hanbonbluee YNCNO TaKUX PYYEK MOXKHO ByaeT KynuTb Ha
1000 py6nen nocne NosbllEeHUA LeHbl Ha 25%7?

5 | TeTpagb ctout 16 pybnen. CkonbKo pybaeit 3annatut nokynatenb 3a 60 TeTpagei, ecan npu NoKynke
6onbwe 50 TeTpagen marasmH genaet ckuaky 15% ot cToMmoCTv BCcen NOKYNKn?

6 | dyt60nKa cTtomna 900 pybneir. Mocne CHUXKEHMA LEeHbl OHa cTana cTouTb 684 pybna. Ha ckonbko
NPOLLEHTOB OblNa CHUXKEHA LieHa Ha pyTOONKY?

PewnTb 5-10 NnpvmepoB 13 TMNOoBbIX 3aaHKui Ne 9 obpasoBaTtenbHoro caiTa «Peluy OM» https://oge.sdamgia.ru/
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TexHonornyeckas Kapta tema 1.3 MpoueHTHbIe BblUUCIEHUA B 3a4a4ax Au3aHepa

Tema 3aHATMA MpoueHTHbIE BblMMC/IEHUSA B 3aJa4ax Au3aiHepa
CopeprkaHue Tembl MpocTble U CNOXKHbIE NPOLLEHTbI. [POLEHTHbIE BbIMMCAEHNA B NPOPECCHMOHANBHBIX
3a4a4ax
Twn 3aHATUA MpakTnyeckoe 3aHATUE
4. ®opMmbl opraHmnzaumm yuebHom aeaTenbHOCTU ®poHTaNbHasnA, rpynnosas
MnaHupyemble Tunbl OLLEHOYHbIX
dearenbHocTb -
3Tanbl 3aHATUA [JeartenbHocTb Npenogasartens oByuaroLLmxCs obpasoBaresibHble MeponpuUATUM
pe3synbrarthl
1. OpraHU3aLUMOHHDIM 3Tan 3aHATUA
Co3pgaHue paboueit - NPUBETCTBYET 0OYyYaroLWmxca, - ALEMOHCTPUpPYIOT OK 01, OK 02, OK 05, YCTHbIN onpoc
06CTaHOBKM, aKTyaM3aLmA MOTUBUPYET Ha aKTUBHYIO rOTOBHOCTb K aKTUBHOM | QK 06.
MOTMBOB y4ebHoM paborty; paborte; MK1.1.
OeATenbHOCTH - npegnaraet onpeaenntb Temy MK 1.2.
YPOKa C MOMOLLbIO KAPTUHKW: - dopmynnpytoT Temy
- npegnaraet onpeaenuTs Lenb YPOKa, 3aNn1CbIBALOT;
YPOKa, ncnonb3ya Habop
rnarosos: Usy4yeHwue..., - opmynupytoT uenb
co3faHue..., 3aKkpenaeHue..., YPOKa, 3aMnCbIBaAIOT.
odopmneHue...
AKTyanusauma cogepanus, | MNMpeanaraeT BCMOMHUTL NpaBuaa: OTBeyvaloT Ha BONPOCHI YCcTHbIN onpoc
Heobxoaymoro ana - HaxoXaeHuna 1 % ot umcna; npenoaasartens,
BbINONHEHMA NPAKTUYECKON | - HAXOXKAEHMe NPOLEHTOB OT YMC/; | 3anucbiBatoT Gopmysbl B
paboTbl - HAXoXgeHune yncna no ero TeTpaab
npoueHTam;
- PopmMyNbl CNOXKHbIX MPOLEHTOB
2. OCHOBHOI 3Tan 3aHATUA
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OcmbiCneHre coaepaHna
3aZ,aHWI NPaKTUYECKON
paboTbl,
nocaef0BaTeIbHOCTU
BbIMNO/IHEHWNA OENUCTBUIA NPU
BbINOJHEHUM 334aHUI

Mpeanaraet NOArOTOBUTLCA K
BbIMNOJIHEHUIO NPAKTUYECKOWN
paboTbl «Pa3paboTKa u peleHne
npodeccnoHanbHbIX 33434 €
NpoLeHTaMn», Pa3buTbCa Ha
rpynnbl no 4 4yenoBeka, BbIbpaTb
OTBETCTBEHHOTO.

- HaWTU/NpuaymaTb 3a4a4m B
npodeccnoHanbHoOM
[eATeNbHOCTH, rae HeobxoanMbl
NPOLLEHTHbIE BblYUCNEHMUA
(MOKHO MCNoNb30BaTb Y4EOHYHO U
AOMNONIHUTENBHYIO IUTEPATYPY,
NHTEPHET-UCTOYHUKN)

Pa3buBatoTca Ha rpynnbl,
BblOMpatoT
OTBETCTBEHHOIO

MepeHoc NprobpeTeHHbIX
3HAHWIN U YMEHUN,
nepBUYHOE NPUMEHEHNE

Mpepnaraet BmecTe pa3obpaTtb
peweHne NnpodeccnoHanbHbIX
33434 (Ha Bbibop).

1. Hanoe Ha doxo0bl cocmasnaem
13% om 3apabommHoli naamel.
lMocne ydepraHus Han02a HA
0oxo0bl dusaliHep UpuHa
BukmoposHa nony4una 32880
pybnel. Ckonbko pybnel
cocmasnaem 3apabomHas naama
UpuHel BUuKmopogHsi?

2. [luzaliHepy o nowugy 00excobi
30 6 mecayes Hy#Ho co30ameo
300 modeneli. 5% scex modeneli
npuxooumcs Ha naames, 15% - Ha
6provHbie Kocmiomsl, 12% - Ha
t0bKu, 16% - Ha demcKue moderu,
22% - Ha MyXccKue Kocmtomel, 9%

PaboTatoT ¢ppoHTaNbHO,
3a4at0T BONPOChI HAa
yTOuHeHue, opopmnaT
pelleHne B TeTpagb

OK 01, OK 02, OK 05,
OK 06.

MK1.1.
MK 1.2.

Habnoaenune

Habnoaenne
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- Ha XeHckue wnansl, 13% - Ha
MYHUKU, 0CMAsbHAA 4acmb — HA
MyMH(CKUe copo4Ku. CKO/bKO
00ex0bl Kax0020 suda
Heobxo0umMo u32omosume
odusaliHepy?
3. [luzaliHep OonxceH b6bin 3a
mecay uzeomosume 1200
uszdenulti, a uzeomosusa 2300
u3denul. Ha ckonbko npoyeHmos
odusaliHep nepesbinoaHUA MAAH?
4. ®upma naamum peKnamMHbIM
azeHmam 5% om cmoumocmu
30Ka30. Ha KKy Cymmy HYHHO
8bIM10/IHUMb 30KA3, YMobbl
3apabomame 20000 pybneli?
5. Hado ogpopmume 60 m?
rnogepxHocmu cmeHeol. 75%
pabomeol yxce coenanu. Kakyro
nao0uwadb ocmasnocb oghopmums?
6. LLlupuHa KapmuHsl
npAmoy2oaeHol ¢popmesl 2 M, a
0n1uHa 3,2 m. CKonbKo %
cocmasanAaem wupuHa om OAUHbI?
(AnuHa aenaemcs ocHosol 0515
cpasHeHus)

CamocTosTenbHoe
BbIMO/IHEHWE 33aHNN B
COOTBETCTBUM C
WHCTpYKUMEN

KoHTponupyeT aeatenbHoCTb
00yYaloLLMXCA, KOHCYNbTUPYET
npu HeobxoanMmocTn

HaxopaT/paspabatbiBato
T3343aum ¢
npodeccnoHanbHoOM’
HanpaB/JIEHHOCTbIO, B
KOTOpPbIX HEOOX0ANMbI

NPOLEHTHbIE

HabnoaeHune
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BblYUCNEHUA
(ncnonb3yoT yyebHyto 1
LOMONHUTENBHYIO
nuTepaTypy, UHTEPHET-
NCTOYHUKN).
OdopmnsatoT ycnosue u

pelweHue Ha nctax A3
0606LLeHMe U MpepnaraeTt NnpeacTaBuTb O6yuatowwmecn
cucTemaTmsauma NPOAYKT NPaKTUYeCcKol paboTsbl, (npepgcraBuTenu rpynn)
pe3yNbTaToB BbIMO/IHEHUSA 3aJaeT AONONHUTENIbHbIE OEMOHCTPUpPYIOT

BOMNpPOCHbI

pelweHmne 3a8au.
OTBeyvatoT Ha
JONOJIHUTE/IbHbIE

3awuTa pabort

BbINO/IHEHUA

BbIMOJIHEHHYO paboTy B

nporpamme PowerPoint

3a4a4 B nporpamme
PowerPoint

BOMPOCHI
3. 3aK/II0UMTENbHDIM 3Tan 3aHATUA
MNoaBeaeHwe utoros - npeaaaraeT BEPHYTbCA K Lenmn - aHaNU3NpyoT OK 01, OK 02, OK 05 YCTHbIN onpoc,
paboTbl; PUKcaLms y4yebHOro 3aHATUA, onpeaenmnTb KOMMOHEHTDI B3aMMOOLLEHKA
AOCTUXKEHUs Lenent (oLeHKa KOMMOHEHTbI €€ JOCTUMKEHUS; JOCTUXKEHUSA LLen
DEeATeNbHOCTH - Npeanaraet NPoBecTn y4ebHOoro 3aHaTUs;
obyyatoLLmMXcA); B3aMMOOLEHKY; - oLeHuMBaloT paboty
onpeaeseHne NepCneKkTMBbl | - 61aroaAapuT 3a akTUBHYO paboTy Apyr apyra,
AanbHewnLeln paborbl apPryMeHTUPYIOT CBOU
OTBETbI
4. 3apaHua gna MNpegnaraet odpopMmuTb OdopmnatoT pelweHune 20P
CaMOCTOATE/IbHOTO
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Paspen 2. lpAambie n NNOCKOCTU B NPOCTPAHCTBE

OnopHbIi KOHCNEKT Tema 2.1 OCHOBHbIe NOHATUA CTepeomMmeTpun. PacnonoxkeHue NpAMbIX U NIOCKOCTEN B NpocTpaHcTBe (6a3a)

MeponpUATUI

1. Tema 3aHATUA OcCHOBHble MOHATUA CTepeoMeTpUM. PacnonoxeHme NpAMbIX U NNOCKOCTEN B MPOCTPAHCTBE
MpeameT ctepeomeTpun. OCHOBHbIE MOHATUA (TOYKA, NPAMas, NJIOCKOCTb, MPOCTPAHCTBO). OCHOBHbIE aKCUOMbI

2. CopnepaHue Tembl cTepeomeTpun. Nepecekatowmeca, napannesbHble U CKpelmBalowmeca Nnpamble. Yron mexay npambiMuU B
npocTpaHcTee. [epneHAnKyNApHOCTb NPAMbIX. OCHOBHblE NPOCTPAHCTBEHHbIE GUrypbI.

3. Tunbl 3aHATUA KombuHm1poBaHHOE

MnaHnpyemble Aape6 1, AP6 9, AP6 11, AP6 12, AP6 13, AP6 14.
4, obpaszoBaTesibHble OK 01, OK 03, OK 05, OK 07
pe3synbTaThl
5. dopmbl opraHusauum ®poHTaNbHAA, HOUBUAYAbHAA
y4yebHol aeaTenlbHOCTU
YcTHaA GpoHTabHAA NPOBEPKA, MAaTEMATUYECKUI ANKTAHT, MHAMBUAYAIbHAA CAMOCTOATEe/IbHAA paboTa
PewwuTe 3agauyy:
6. Tunbl OUEHOYHbIX Puc. 1

Mpsmble a, b U c nepeceKatoT NIOCKOCTb o B Toukax M, K u P (puc. 1). /lexxat v npamsblie a, b n c B ogHoOM
NA0CKOCTU?

3anuwmnTe BO3MOMKHbIE B3aMMHbIE MONOXKEHUA NMPAMbIX B MPOCTPAHCTBE. BbinonHUTE rpadunyeckyto
WANOCTPaLMIO

PewwuTe 3agavy:
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[aH kKy6 ABCDA1B1C1D1. Toukn M, N n K — cepeauHbl pebep BB1, CC1 n DD1cooTBeTCTBEHHO. a) BbinuwmnTe Tpu
napbl napannencHbix pebep. 6) Boinvwnte Tpu Nnapbl ckpewmBaowmxca pebep. 8) Hangute yron mexay
npameimmn AB 1 MN, AD n CC1, BCn KM

3agaHua gna
CaMOCTOATENbHOO
BbINO/HEHNA

1. BepHO N1, 4TO €C/IN KOHLbI OTPE3KA NIeXKaT B AaHHOM NAOCKOCTH, TO U ero cepeamHa NeXUT B 3TON NAOCKOCTU?
2. TouyKa M He nexuT B NN0CKOCTU TpeyroabHuKa ABC, K — cepeanHa MB. KakoBo B3aMHOe pacnonoxKeHue
npambix MA n CK?

3. KaKue 13 gaHHbIX YyTBEPKAEHWNIM ABNAIOTCA aKCMOMaMM CTepeoMeTPUn? (BO3MOXKHO HECKONbKO OTBETOB)
1) Yepes aBe nepecekatowmecsa npambie NPOXOAUT NAOCKOCTb U NPUTOM TO/IbKO OAHa.

2) Ecnv aBe TOYKM NPSIMOM NeXKaT B MNIOCKOCTU, TO BCE TOYKM NPSAMOM NeXKaT B 3TOM NJAOCKOCTU.

3) Yepes ntobble TpM TOUKM, HE NexKallme Ha NPAMOWN, MPOXOAMT NIOCKOCTb.

4) Yepes npsamyto NpoxoAnT 6eCKoOHeYHOoe KOIMYECTBO M/IOCKOCTEN.

5) [lBe NN1OCKOCTU HE MOTYT MMETb TO/IbKO ABE 06LLNE TOUKMN.

6) Yepes npaMyto 1 He neXKallyto Ha Hell TOYKY NPOXOAMUT NIOCKOCTb M NPUTOM TO/IbKO OAHa.

7) Echn aBe NNI0CKOCTM MMET 06LLyo TOUKY, TO OHU MMELOT 06LLY0 NpAMYIO.

4. MoryT n Tpy NpsMble UMEeTb 0O LY TOYKY, HO HE SIeXKaTb B OA4HOM NJIOCKOCTU?

5. BbibepuTte BepHOe yTBEPKAEHUE.

1) Echv ogHa ToYKa NPAMOM 1IeXKUT B MNIOCKOCTU, TO BCE TOUKM NPSAMOM NeXKaT B 3TOM NJAOCKOCTY;

2) yepes NPAMYIO U He NeXKallyto Ha Hel TOYKY NPOXOAMT NIOCKOCTb, U MPUTOM TOJIbKO O4HA;

3) uepes aBe nNepeceKaroLLMecA NPAMbIE NAOCKOCTb NMPOBECTU HENb3A;

4) nobble ABe NJIOCKOCTU HE UMEIOT OBLLINX TOYEK;

5) ecnm yeTbipe TOUKM He exkaT B 04HOM NJIOCKOCTU, TO Kakue-HUby b TPU N3 HUX NeXKaT Ha O4HON NPAMON

OnopHbIA KOHCNEKT Tema 2.2 NMapannenbHOCTb B NPOCTPAHCTBE

Tema 3aHATUA

MapannenbHOCTb B MPOCTPAHCTBE

CopeprkaHue Tembl

MapannenbHble NpsMas M NIockocTb. Onpeaenenue. MNpusHak. CBoNCTBA.

MapannensHble nnockocTu. OnpeaeneHue. MpusHak. CBoicTea.

TeTpasgp v ero anemeHTbI. Mapannenenunes, n ero anemeHTbl. CBOACTBA NPOTUBOMNO/ONKHbIX TPaHeN 1 AMaroHanen
napannenenunesa. MocTpoeHne 0CHOBHbIX CEYEHWI

Tunbl 3aHATUA

KombuHmnpoBaHHoe

28




MNnaHupyemble
0bpa3zoBaTeibHble
pe3ynbraTbl

NP6 1, AP6 9, AP6 11, AAP6 12, AP6 13, A1P6 14.
OK 01, OK 03, OK 05, OK 07

dopmbl opraHusaumm
y4yebHOM feaTenbHoCTH

¢pOHTaﬂbHaﬂ,MHAMBMﬂyaﬂbHa&fpyHHOBaﬂ

Tunbl OLLEHOYHbIX

YcTHanA GpoHTabHaA paboTa, NpakTUyeckan rpaduyeckasn pabota

Toukm A 1 B nexkat B N10CKOCTU @, @ TOYKA C He NEeXKUT B 3TON NNOCKOCTU. [IOKaxKumTe, YTO NpAMas, NPOXoaALLas

yepes cepeamHbl oTpeskos AC 1 BC, napannenbHa NAOCKOCTU
MN306pasuTe Kyb. Bblaennte LBETOM W 3anULLKTE NAPbl NPAMbIX M MapannebHbIX MM NAOCKOCTE, Mapbl
napannenbHbIX NIOCKOCTEN.

MeponpUATUNI
Puc. 2
Mpamble a 1 b nepecekatoTcs B Touke O U NepeceKatoT NapanienbHble N0CKOCTU a1 3 B To4Kax A, A1 1 B, B:
CooTBeTCTBEHHO (Puc 2). JoKaxkute, uto AB | | A1B1
e [1n0oCKOCTb, NpOXoAALLan Yepes Tpu TOUKK A, B n C, pazbusaeT Kyb Ha ABa MHOrorpaHHuKa. CKo/bKo
rpaHel y MHOrorpaHHU1Ka, y Kotoporo 6osnblue rpaHei (puc.3)?
3agaHua ana
CaMOCTOATENIbHOTO

BbINO/IHEHUA
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Puc. 4
MapannenbHble Npamble a U b nepeceKkatoT napannesbHble NAocKocTh au 3 (puc. 4). Jokaxkute, uto AB = A1B;
MpuBeaunTe NpUMepbI NAapaNNenbHbIX NPAMOM U NIOCKOCTW, NApanneNbHbIX NI0CKOCTEN B OKpY»KatoLLem Bac

NPOCTPaHCTBE

30




OnopHbIA KOHCNEKT TemMbl 2.3-2.4 MNepneHAUKYNAPHOCTb B NPOCTPaHCTBE

Tema 3aHATUA

MepneHAMKYNAPHOCTb B MPOCTPAHCTBE.

Co,u,ep>+<a HWeE TeMbl

MepnenavkynspHble NpamMble. MapannenbHble NpAmble, NepneHanKYAApHbIE K NNOCKOCTU. MpusHak
nepneHaMKYNAPHOCTU NPAMON 1 NIOCKOCTW.

MepneHavKynap U HAKNOHHbIEe. Teopema O Tpex NepneHAMKyAAPax. Yron mexay NpsMoi U NNOCKOCTbHO.
Yron mexay nnockoctamu. MepneHamKyNsapHble NI0CKOCTY.

PaccTosHWA B NPOCTPaHCTBE

Tunbl 3aHATUA

KombuHmnposaHHoe

MnaHnpyembie Aap6 1, AP6 9, AP6 11, AP6 12, AP6 13, AAP6 14.
obpaszoBaTesibHble OK 01, OK 03, OK 05, OK 07
pe3ynbTaThbl

dopmbl opraHM3aunm
y4yebHol aeaTelbHOCTU

®poHTaNnbHaA, HAMBUAYAbHAA

Tunbl OLEHOYHbIX
MeponpUATUI

YcTHbIM GpOoHTaNbHbBIN onpoc. PelueHne 3agau.

D

b C
A
Puc. 5

BMDC- npamoyronbHuK. [lokaxkute, yto npamas CD nepneHaukynapHa naockoctu ABC (puc. 5)

e U3 TOouKkKM O nepeceyeHunsa gmaroHanen Kkeagpata ABCD nposegéH nepneHankynsp OH K naockocTh KBagpaTa.

Jokaxute, uto BD L HC.

e U3 TOYKM A npoBeeHbl K AaHHOM MJIOCKOCTU [BE HAK/IOHHbIE, PaBHble 2 CM, YIO/l MeXAy KOTOPbIMU pPaBeH

60°, a yron mexay ux npoekunammn npamon. Hangute pacctoaHmMe OT TOYKM A A0 AaHHOM NJIOCKOCTM.
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Puc. 6

B kybe ABCDA1B1C1D1 (puc. 6) Hanamte yron mexay nnockocramum ABC u CDD;

A

A

3agaHua gna
CaMOCTOATENBHOIO
BbIMNO/IHEHUA

M3 gaHHbIX yTBEPKAEHWI BbIOEPUTE BEPHOE:

a) ecnm Age npAmble NepneHaMKYAAPHbI APYT APYrY, TO OHM NEpPeceKakoTcs;

6) ecnu ABe NpsMble NepneHAVKyAAPHbI NIOCKOCTH, TO OHU NapaANeNibHbl MeXay coboi;

B) ec/m npaAmas He nepneHaMKyAAapHa K NIOCKOCTU, TO OHA He NeprneHauKyApHa 1060 NPsMO 3TOM MI0CKOCTY;
r) yTBEPXKAEHMSA a-B HE BEPHbI.

M3 faHHbIX yTBEPKAEHUI BbIOEPUTE BEPHOE:

a) NepreHanKy/IAPHOM NPOEKLIMEN NPAMOI Ha NJIOCKOCTb AB/IAETCA NPAMas;

6) ecnv NPoEKLMK ABYX OTPE3KOB HA M/IOCKOCTb PaBHbI, TO PaBHbI M CAMK OTPE3KY;

B) MepneHAMKysap BCEraa MeHbLLIE HAaK/IOHHOM NPOBEAEHHOM U3 TOM XKe TOUKM;

r) yTBEPXKAEHMSA a-B HE BEPHbI.

M3 JaHHbIX yTBEPKAEHWUI BbIOEPUTE BEPHOE:

a) AnaroHanun Kyba nepneHamMKynapHbl;

6) yepe3 TOUYKY Ha AAHHOW NPSMOINA MOMKHO MPOBECTU €AMHCTBEHHYIO MPSAMYIO, NEPNeHANKYNAPHYIO AaHHON
npsmois;

B) NIOCKOCTb IMHEMHOTO YI/1a NepreHanKynapHa K pebpy ABYrpaHHOrO yrna;

r) yTBEPKAEHWSA a-B HE BEPHDI
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OnopHbIA KOHCNEKT Tema 2.5 KoopAanHaTbl U BEKTOPbI B NPOCTPAHCTBE

Tema 3aHATUA

KoopaunHaTbl M BEKTOPbI B MPOCTPaHCTBE

CopeprkaHue Tembl

ﬂ'eKapTOBbl KOOPAMHATbl B NPOCTPaHCTBE. BeKTOpr B NPOCTPAHCTBE. CnorkeHune v BbluMTaHUE BEKTOpPOB.
YMHOXeHune BEKTOpPA Ha 4Yncno. CKanﬂpHoe nponsseaneHme BeKTopos. np0CTe[;1LL|M€ 3a43a4M B KOOpAUHATAX

Tunbl 3aHATUA

KOM6MHMpOBaHHOG

MnaHnpyemble ApP6 1, AP6 9, AP6 11, AP6 12, AP6 13, 1P6 14.
obpazosaTesibHble OK 01, OK 03, OK 05, OK 07
pe3ynbTaThl

dopmbl opraHusaumm
y4yebHol aeaTenbHOCTH

cD[.')OHTaJ'I bHaA, MHOUBWAYa/IbHAA, rpynnosan

Tunbl OLEHOYHbIX
MeponpUATUNI

YCTHbIM GpOHTaNbHbBIN ONpoc, rpaduyeckan paboTa, camocTosaTesibHasA paborTa.

Ha puc. 7 nsobparkeH napannenennnen ABCDA;1B1CiD1. Touku M u K — cepeamHbl pebep BiCi v A1Ds.

YKaXKute Ha 3TOM PUCYHKe BCe napbl:

a) COHanpaB/IeHHbIX BEKTOPOB;

6) NPOTNBONO/IOKHO HaMNpPaB/IEHHbIX BEKTOPOB;

B) PaBHbIX BEKTOPOB

Ha puc. nsobpaxkeH napannenenvnesn ABCDA1B1Ci1D1. HazoBuMTe BEKTOP, HAa4aslo U KOHEL, KOTOPOro AB/AKOTCA BepLUMHAMM
napannenenunesna, PaBHblA CyMMe BEKTOPOB:

a)AB + A,D,;6) AB + AD,;8)DA + B,B.
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- O B.Y
E
5
X 6 C

Hangute koopaunHaTtel Touek A, B, C, D, E, F

Janbl Toukn A (-3; 1; 2) u B (1; -1; 2)
HaliauTe: a) KoopamHaTbl cepeanHbl oTpeska AB; 6) KoopAnHaTbl U AUHY ABa.

AB

Janbl Toukn A(2;1;-8), B(1;-5;0), C(8;1;-4).
Bblumcnute yron mexay npamoeimn AB n CD, ecnm A(1;1;0), B(3;-1;2), D(0;1;0).
®OC KoHTpobHaA paboTa «MpaAmbie U NJIOCKOCTU, KOOPAMHATbI 1 BEKTOPbI B MPOCTPAHCTBEY

3agaHuA gna
CaMOCTOATENIbHOO
BbINOJ/IHEHUA

MN3BECTHO, YTO BEKTOPbI AB uCD PaBHbl. M3 AaHHbIX YTBEPKAEHUN BbibepuTe BEPHOE:
a) npsmble AB 1 CD napannesbHbl;

6) nyun AB 1 CD coHanpas/ieHbl;

B) BEKTOpbI ABuDC PaBHbl;

r) yTBEPKAEHWA a-B HE BEPHDI.

B npsmoyronbHom napannenenvnege ABCDA1B1CiD1 pebpa AB, AA1n AD paBHbl 6 cm, 4 cM M 5 cM COOTBETCTBEHHO.

Haiaute navHy BekTopa W, roe M — cepeauHa pebpa A1Bs.

HaliauTe anmHy otpeska AB 1 KoopauHaTbl ero cepeuHbl, ecim OP =7, AD =8

34




TexHonoOrnyecKan Kapta tema 2.6 PacnonoxkeHue npambiX U NA0OCKocTen B paborax gusaiHepa

Tema 3aHATMA PacnonoeHne NpsamMbIX 1 NI0CKOCTeN B paboTax Au3aniHepa
CoaeprkaHue Tembl B3anMmHoe pacnosiorkeHre NPAMbIX B NPOCTPAHCTBE. MapannenbHOCTb NPAMOM M NIOCKOCTM, NapanienbHOCTb
NI0CKOCTEN, NEPNEHANKYNAPHOCTb MIOCKOCTEMN
Tvn 3aHATUA MNpakTtnyeckoe 3aHATUE
4. | ®opmbl OpraHM3aLLMMN y4ebHOM NHAMBMAYanbHO - rpynnoBas
AeAaTeNbHOCTU
MnaHupyem Tunbi
ble OLLEHOYHbIX
dTanbl 3aHATUA JeatenbHoOCTb Npenogasatens JearenbHocTb 06yuatowmxca obpasoBaren MeponpuaTUi
bHble
pe3ynbTatbl
1. OpraHU3aUMOHHDbI 3Tan 3aHATUA
Co3aaHue paboueit MpuBeguTe NPUMeEpPbl TEOMETPUYECKUX HasbiBaloT mogenu NpAmbIX, NJIOCKOCTEN, Becepna
06CTaHOBKM, aKTyanm3aumsa | GUryp B OKPY»KatoLLemM Hac NpOoCTPaHCTBe buryp B oKpy»Katowem npocTpaHCcTee OK 01,
MOTVBOB y4ebHOM (noporu, none, 3aaHusA)
[eATeNbHOCTU OK 03,
AKTyanusauma cogepkaHus, | e Hasosute BUAbI B3aMMHOro Mpamble ®poHTaNbHbIN
Heobxoaymoro ans PacnofioXKeHus NPAMBbIX B g nepecekatorca OK 05, onpoc
BbINO/IHEHWA 1TABOPATOPHbIX NPOCTPaHCTBe. BbinonHute /:7 MpaAMble NapannenbHbl
/
W NPaKTUUYeCcKnX paboT WANIOCTPALMIO. OK 07
e KaKkume  B3auMMHble  pPacnosioXKeHusA / MpAmble
NPAMOM U MAOCKOCTM, MNOCKOCTEN Bbl E CKpelnBatoTes gi 1;
3Haete? Mpsaman MOXKeT NexKaTb B NI0CKOCTH, ObiTb o
e [lpuseante npumepbl M3BECTHBIX BAM | nanannenbHOM MAOCKOCTM, nNepeceKaTb
MPOCTPaHCTBEHHbIX GUTYp naockoctb  (BbITb  MepneHAUKYAAPHOM
NJA0OCKOCTH).
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MnockocTn moryT BbITb NapanienbHbIMU
ApYyr opyry, nepecekaTbcs (6biTb

nepneHAMKYNApHbIMU APYT ApYry)
TeTpasgp, napannenenunes v T.n.

2. OCHOBHOI4 3Tan 3aHATUA

OcmbicneHre coaepaHna
3aZlaHWI NPaKTUYECKON
paboTbl

CyLecTBYIOT pa3/inyHble BUAbI
MHOrOrpaHHMKOB BOKPYT HAacC, KaK B
€CTeCTBEHHOM NpUpoAae, Tak u
PYKOTBOPHbIX
(https://mnogogranniki.ru/estestvennye-
mnogogranniki.html )

M3 MHOrorpaHHMKOB MOXKHO
KOHCTPYMpPOBaTb pPa3/IMiHble 0OBEKTDI,
Hanpumep:

PasbusatoTcs Ha rpynnbl, BbibupatoT
pa3BepPTKU. HauMHaIOT NPaKTUYECKYIO
paboty

MpaKkTnyeckan
pabota
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CerogHAa mbl CO3434MM MaAKeTbl
HEKOTOPbIX U3 HUX N HaAEM U3YUYEHHbIe
paHee NPOCTPAHCTBEHHbIE 3/IEMEHTbI B
HUX.

PasbeiTecb Ha rpynnbl No 4 4enoBeKa,
BblbepuTe pasBeEPTKU /IOObIX ABYX
MHOTOrpaHHMKOB MO A,Ba KaX40ro B1Maa).
MpunoxkeHue 1.

3afaHue: Kaxaan rpynna ckievBaeT Aga
Pa3/IMYHbIX MHOFOrPaHHWUKa,
3aKpalKnBaeT OAHUM LiBETOM MNapbl
napannenbHbIX NPAMbIX, APYrMM Napbl
nepeceKarLWmnxcs NPAMbIX, Napbl
CKpeLLMBaOLWMNXCA NPAMbIX.

Bblaenntb pa3nnyHbIM LBETOM Napbl
NPSAMbIX U MapannebHbIX UM MIOCKOCTEN,
napbl NapannesbHbIX NI1OCKOCTEN.
Bblaenntb 0603HauYeHHbIE NPSAMbIE U
NAOCKOCTM Ha pa3BepTKax

MepeHoc NprobpeTeHHbIX
3HAHMIM U UX NePBUYHOE
NpPUMeHeHMe B HOBbIX
YCNIOBUAX C LLeNbHO
$GOpPMUPOBAHMA YMEHWI

KoHTponupyeT aeatenbHoCTb
obyuatoumxcs

NoaroTaBAMBAIOT B TETPAAU KOHCMEKT
AnAa 3anncum Haﬁ,ﬂ,eHHle 9/1EMEHTOB.
Mpamble: nepecekarowmecs,
napannenbHble, CKpewmnsakowmeca.
MpAamble 1 napannenbHble UM NNOCKOCTU.
MapannenbHble NIOCKOCTU

OK 01,
OK 03,
OK 05,
OK 07,

MNK1.1.
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CamocTosTensHoe
BbINO/IHEHWE 334aHWN
NPaKTUYeCcKon paboTbl

KoHTpospyeT fAeatenbHocTb
0by4atoLLMXCA, KOHCYNbTUPYET, NOMOraeT
no HeobxogMmocTH

[NA KaXKaoro MHOrorpaHHMKa no oaHowm
pa3BepTKe BbIMONHAIOT CKIENKy,
0603HaYaloT BEPLUNHbI, BblAENAOT
LLBETOM COOTBETCTBYHOLLME 3/1EMEHTbI Ha
MHOTOrpaHHWKe, Ha ApYyroi (N10CKoM)
pa3BepTKe 0603HavatoT
COOTBETCTBYIOLLME BEPLUMHDI, BbIAENAIOT
aHaNOrMYHbIM 0OPA30OM Te }Ke 3/1EMEHTHI,
YTO M Ha CKNEEHHOM MHOTOrPaHHMUKe

0606LLeHMe U
cucTemaTusauma
pe3yNbTaToB BbIMO/IHEHWSA
MpPaKTUYecKom paboTbl

MpPOoLEMOHCTPUPYITE BbINOJHEHHYO
paboTy, 060OCHYINTE NPUHLMN BblAENEHUA
0603HaYEHHbIX 3/1EMEHTOB

O6yuatowmeca (npeacraBuTenu rpynn)
AEMOHCTPUPYIOT HaWAEHHbIe 3N1eMEHTbI
Ha KaXX40M MHOrorpaHHuKe (Bcero natb

Pas/INYHbIX MHOTOTPaHHMKOB)

MK 1.2.

3. 3aK1I0uMTeNbHbIN 3Tan 3aHATUA

MoaseaeHwe UToros paboTbl;
dUKcaUms AOCTUKEHNA
uenen (oueHKka
NeATeNbHOCTU
obyyatoLLmMXcA);
onpeaeneHue NepcrneKkTMBbI
AanbHewnLeln paborbl

e Kakue OCHOBHble daKTbl
cTepeomeTpumn Mbl ceroaHA
noBTOPUAN?

e C KaKMmu BMAAMMU MHOrOrpaHHUKOB
NO3HAaKOMWUIUCL?

e KaK MOXHO MCNoNb30BaTb 3HAHWUA NO
CTEPEOMETPUN B [AN3ANHEPCKOM
neAaTenbHoCcTU?

e B pe3synbrate 3TON NPAKTUYECKOM
paboTbl Mbl MNOBTOPWU/IM OCHOBHbIE
B3aMMHbIe PACMNONOXKEHUA NPAMbIX U
NAOCKOCTEM B  MPOCTPAHCTBE W
NoAroTOBUANCL K AafibHenwemy
N3YYEHUIO CTEPEOMETPUN, @ MMEHHO,
Tembl « MHOTrOrpaHHMUKU»

e (O3By4MBaeT OLEHKM 3a paboTy

e BsanmmHoe pacnonoxeHmne npamobix,

NPAMbIX U MNOCKOCTEN, NIOCKOCTEN B
NPOCTPaHCTBeE.

e [lpu3ma, oKTasap.
e l3rotoBneHne cyBeHMpPHOM

npoAayKumMn, MoaennpoBaHme
06BEKTOB Pa3INYHbIX GopMm
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4. 3apaHuna pna
CaMOCTOATENIbHOTO
BbIMNO/IHEHUA

Co34aTb TBOPYECKYIO MOAENb,
COCTaBNIEHHYIO U3 PA3/INYHbIX
MHOTFOrPaHHMKOB, BblAENNTb U3YyYEHHbIE
anemeHTbl. MaKeTbl pa3BepTOK MOXKHO
HalTK Ha canTax:
https://mnogogranniki.ru/ ,
https://3mu.ru/?p=70650

3apaHve Ana BHeayAUTOPHOM paboTbl
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MpunoxkeHue K TexHonoruyeckoun Kapte Tembl 2.6

PacnonoxkeHune npAmMbIX U NNOCKOCTe B paboTax gusaiiHepa
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Paspen 3. OcHOBbl TPUroHOMeTpUU. TpUroHomeTpudecknue GyHKLUM

OnopHbI KOHCNEKT Tembl 3.1-3.2 TpuroHomeTpuueckue GyHKLUM NPOU3BOIbHOrO yraa, yncna. OCHoBHble

TPUroHomeTpudyeckue ToxKaecrsad

Tema 3aHATUA

TpuroHomeTpuyeckme GyHKLMUM MPOU3BOJILHOTO Yraa, YMcna.
OCHOBHbIe TPMFOHOMETPUYECKME TOXKAECTBA

Co,cl,ep>+<a HWE TeMbI

PagmaHHaa mepa yrna. NOBOpPOT TOYKM BOKPYr Havana KoopauHat. OnpegeneHne CUHyca, KOCMHYCa, TaHreHca U
KOTaHreHca. 3HaKM CMHYyCa, KOCWMHYyCa, TAHFeHCA W KOTAHreHca No 4eTBepTAM. 3aBUCMMOCTb MEXAY CUHYCOM,
KOCMHYCOM, TAHF€HCOM M KOTAHTeHCOM OZHOTO M TOrO *Ke yrna. TpuroHomeTpuyeckme ToxaecTtsa. MpeobpasosaHua
NPOCTEMLNX TOUFOHOMETPUYECKMX BblpaXKeHW

Buap! 3aHATUA

KombuHmnpoBaHHoe

MnaHnpyemsble AP6 1, AP6 3, AP6 5, AP6 14.

obpazosaTesibHble OKO01,OK02,0K03

pesynbTaThl

dopMbl opraHm3aLmm ¢dpoHTaNbHadA, rpynnoBas, NapHas, MHAMBMAYabHaA
y4ebHol aesaTenbHOCTH

Tunbl OLLEHOYHbIX
MeponpUATUNI

MpaKTnyeckana paboTta Ne 10 « OCHOBHblE TPUTOHOMETPUYECKUE TOXKAECTBAN
BapunaHTt 1

Llenb paboTbl: 3aKpenuTb YMeHWE NPUMEHATb OCHOBHbIE TPUTOHOMETPUYECKUNE
TOXAecCTBa, TabAuLy 3Ha4YeHUN TPUTOHOMETPUYECKUX GYHKLUUIA NPU YNPOLLEHUMN U
BbIYMC/IEHWN BblPaXKEHUA.

1. Bbluncnute:

a) sin 1509; cos 2409; tg 1352; ctg 3159;

6)tg~; ctg

2. Boluncaure:

a) 2 cos?a+1 npw tg a%

6) sin’x — 2 cos?x, ecnu sin x= - 0,4;

B) 6 sin a—2cos a

sina—cos a,echmtga=3

3agaHuna ana
CaMOCTOATE/IbHOTO
BbIMNOJIHEHMA

BapuaHT 2
1. Boiuncnure:
a) sin 2102; cos 752; tg 1052; ctg 2509;




6) tgsgn; ctg 5;"

2. Bblumcnure:

a) 6 cos“a+1 npu tg a=%

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

B) 5 sin a—cos asin a—4 cos a, ecntg o = 4.

3. HainTn 3HauyeHme BbipaxkeHus: 4 sin g + 3 tg? % + ctg % +2 cosg

OnopHbIii KOHCNEKT Tembl 3.3-3.4 TpuroHomeTpuueckue GpyHKLUN, UX CBOUCTBA U rpadpukn. ObpaTtHble TPUroHOMeTpUUYecKue

dyHKUUMU
1 TeMa 3aHsATUA TpuroHomeTpuyeckme GyHKLMU, UX CBOUCTBA U rpadUKM
ObpaTHble TPUroHomeTpryeckne GyHKuum
Ob6nactb onpeaeneHmna U MHOXKEeCTBO 3HAYEHUI TPUTOHOMETPUYECKUX GYHKLUNIN. YETHOCTb, HEYETHOCTD,
5 CopiepyaHiie TeMbl nepmMogmMYHOCTb TPUFOHOMETPUYECKUX DYHKLMI. CBOICTBA U rpiid)MKM OYHKUMM Yy = cos X,y =sin X, y =tg x, y = ctg x.
CKkaTue un pacTaxeHue rpadrKoB TPUrOHOMETPUYECKUX QYHKLUNA.
MpeobpasoBaHue rpadnKOB TPUTOHOMETPUYECKUX PYHKLMIA. OBpaTHblE TPUrOHOMETPUYECKME GYHKLMM
3. Buapl 3aHATMA KombuHmpoBaHHoe
MnaHupyemble ApP6 1, AP6 3, AP6 5, 1P6 14.
4, obpaszoBaTesibHble OKO01,OK 02, 0K 03
pesynbTaTbl
5. ®opmbl opraHm3saumm bpOoHTaNbHAsA, rPynnoBas, NapHasn, MHAMBUAYAIbHAnA
y4yebHOM aeATeIbHOCTH
YCTHbIN Onpoc, pelleHme 3a4a4, TeCTupoBaHue
6. Tnbl OLEHOHbIX YKaKuTe MHOXeCTBO 3HaueHnn GyHKumm Y = sin 2x+5

MeponpUATUM

lpaduK Kakol GyHKUNM M306paXKeH Ha PUCYHKe?
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Bbiuncnure:

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

7 oM oM m
A}E' B}E' C}'E' D}'E'
Haﬁp,MTe 3Ha4YeHWMe BblparKeHNA:

. V2 V2
arcsin(-— ) + arccos — .
2 A)0,5; B)1; C)0; D)-1.
HaVIp,VITe 3Ha4YeHUe BblpaxKeHnA:

. .1
sin(arcsin N ).

inl gl inl p.2
A) smE,B] 3,ltl} arcsmg, D) S

3apgaHua ana
CaMOCTOATENIbHOTO
BbINOJIHEHUA

YKaXKuTe MHOXeCTBO 3HaueHnn GyHKumm Y = sin 2x + 3.
lpaduK Kakoi GYyHKUNM M306paXKeH Ha PUCYHKe?
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Bbiuncnure:

arctg(-1)- arcctg+/3 + arccos(- % ).
T g T o) 5T p) T
A}E' B) . C) . D) .
Hangute 3HauyeHMe BblparKeHUsA:
1
2 A)0,5; B) 1; C)0; D) -1.
Hangute 3HavyeHMe BblparkeHUa:
cos(arccos0,4).
A)0,5; B) 0,4; C) 0,6; D) 0.
Bblumncnure:

Y
arcsin(- by ) + arccos

. . M . *-.-"E
arcsin( sin — ) + arcsin{- — ).
o A)-1;B)0; C) 1; D) .
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OnopHbIi KOHCNEKT TemMbl 3.5 TpUroHomeTpUuecKue ypaBHEeHUA U HEPaBEHCTBA

Tema 3aHATUA

TpMI’OHOMeTpW—IeCKMG YpPaBHEHUNA N HEPABEHCTBA

CopeprKaHue Tembl

YpaBHeHMe cos x = a. YpaBHeHMe sin X = a. YpaBHeHMe tg x = a, ctg x = a. PelueHne TPUrOHOMETPUYECKUX YPaBHEHUN
OCHOBHbIX TWMOB: NpPOCTellMe TPUTOHOMETPUYECKME YpPaBHEHUS, CBOAALMECA K KBagpaTHbIM., pellaemble
Pa3/IoXKEHMEM Ha MHOMXUTENWN, OAHOPOAHbIE.

Mpocreiiumne TPMroHOMeTpUYECKUE HEPABEHCTBA

Buabl 3aHATMA

KombuHmnpoBaHHoe

MnaHupyemble
obpaszoBaTesibHble
pesynbTaTbl

[IP6 1, AP6 3, AP6 5, 1P6 14.
OK 01, OK 02, OK 03

dopmbl opraHusaumnm
y4yebHol aeaTenbHOCTH

bpOoHTaNbHAA, rPYyNnoBas, NapHasn, MHAMBUAYAIbHAnA

Tunbl OUEHOYHbIX
MeponpUATUIA

YCTHbIN ONpoc, pelleHne 3aaa4, TeCTMPOBaHue
PewwnTe ypasHenne SIN X+ E =0.
1)%+27rn,neZ 2) (—1)”%+7m,nez 3) (—1)“+1%+7rn,nez 4)%+7zn,neZ
PewwuTe ypaBHeHne ctg’x = 3.
T V4 T T
1)t—+m,nel;, 2)t—+mnel, 3) —+m,ne/’, 4) —+m,nel.
6 3 6 3
PewwuTe ypaBHeHue -3sinx = 0.

m 27m
1)mtm, mez 2)2mm, meZz; 3) —3,m€Z; 4) —3,m€Z.

X
PewwnTe ypaBHeHMe COS(E + 72') =0

T
1) x=Tt+Bk, kB Z; 2) x=5+k, kB Z: 3) x=20k, kB Z; 4) x=Tt+2Bk, kB Z.
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PewnTe ypaBHeHUe Sinx — sin’ x = cos’x.
T T
1) x=— +20k, kB Z: 2) x=20k, kB Z; 3)x=0k, kBl Z: 4)x=— +Bk, k&l Z.
2 2
Hangute cymmy HaMMEHbLLIETO MOJIOXUTEIBHOTO M Hanbo/bLLEro OTPULLATE/ILHOTO KOPHE ypaBHeHUs

sin(—x) = L

E.
nr 2% 3% =
2 3 6

X
PewwuTe ypasHeHne 2 COSE =1

1) (—1)”-2?7[+27m,nez 2) iz?ﬂ+27m,nez 3)i%+2ﬂn,nez 4)i2?7[+47m,nez

PewwnTe ypaBHeHue sinx - — cosx =0

. 1
PewunTe ypaBHeHMe COS2 X— Sln2 X= _E

3agaHua ana
CaMOCTOATENIbHOTO
BbINOJIHEHUA

PewwuTe ypaBHeHMe cos2x = 0.

1) 6=%+%n,nez; 2) 6=§+7zn,nez; 3) 6:%n,nez; 4)0=rwr+2m,nel.

X
Pewwure ypasHeHune (J 5 = \/§

1)%+7zn,nez 2)%+27zn,nez 3)2?7[+27zn,nez 4)2?7[+7zn,nez
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3z
PewuTe ypaBHeHMe ctg(x + 7) =0

T
1) x=mt+2mk, k Z; 2) x=-mk, kBl Z; 3) x= _E +mk, kB Z;  4) x=2mk, kB Z.
HaliauTe cymmMmy HaMMEeHbLLIErO MOJIOKUTENIbHOTO M HAaMBONbLIEro OTPULLATENILHOTO KOPHEN YpaBHEHUSA
J3

cos(—X) = —

(—Xx) 5 -
= 20 3)5- 4)§Z
4 2 4

T
Pewmwute ypasHenne COS X_E =0,

: 3
PewwuTe ypasHeHne SIN X+7 =0.

T
PelunTe ypaBHEHMe ctg (E X— 72') =1
J3

Pewute ypasHeHne ———+1=0,
vp 2sIn5x
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Paspen 4. NpoussogHaa PyHKLUUU, ee NPUMEHEHUe

OnopHbIA KOHCNEKT Tembl 4.1-4.3 MNoHATHe npousBogHOU. Mpon3BoaHble GyHKUMI. Mpon3sBogHble CyMMbl, Pa3HOCTH
npoussepeHus, 4actHoro. NMoHATue o HenpepbIBHOCTU PyHKUUNU. MeToa uHTepBanos. leomeTpuueckuii n pusnyecknii cmbicn

NPOnU3BOAHOM

MoHATHe NnponssogHoN. MNpounssogHble GyHKUMIA. MPOM3BOAHbIE CYMMbI, PAa3HOCTH
1. Tema 3aHATMA npounsBeAeHuns, YacTHoro. MNMoHATME 0 HenpepbIBHOCTU GyHKLUMK. MeToa, UHTepPBaoB..
FeomeTpryecknii 1 GU3NYECKNIA CMbIC MPON3BOAHOM
OnpeaenexHne Y1cI0BOM NOCAeA0BaTENIbHOCTU U CNOCOObLI ee 3aAaHunsA. CBOMCTBA YNC/IOBbIX NMOCNEA0BaTE/IbHOCTEN.
Onpefenenve npeaena NocAefoBaTeIbHOCTU. BbluncneHne npeaenos nocneaosatenbHocTen. MNpeaen GyHKUMM Ha
6eckoHeuHocTw. Mpeaen dyHKUMKM B ToUKe. MNpupalleHre aprymeHTa. MpupalleHne GyHKUMK. 334a4m, NPUBOAALLME K
NOHATUIO NPoM3BOAHOM. OnpeaeneHne NPomn3BOAHOM. AITOPUTM OTbICKAHUA MPor3BOAHON. Popmy bl
anddepeHumposaHma. NMpasmna auddepeHumpoBaHus. MNoHATUE HenpepblBHOM GYHKUMKN. CBOMCTBA HEMPEPbLIBHOM
2. CofepKaHune TeMbl bYHKUMM. CBA3b MeXKAY HEMPEPbIBHOCTLIO U ANddEePEeHLMPYEMOCTBIO GYHKLMM B TOYKE. ANFOPUTM peLLEHNA HEPABEHCTB
METOA0M UHTEPBANOB.
[eoMeTpPMYECKMI CMbICN NPOM3BOAHOM GYHKLMKN — YrN0BOM KO3DDUUMEHT KacaTeIbHOM K rpadnKy GyHKLMN B TOYKE.
DPU3NYECKMI (MEXAHUYECKMI) CMbICI MPON3BOAHOM- MIHOBEHHYHO CKOPOCTb B MOMEHT BpemeHn t: v =S'(t).
YpaBHeHMe KacaTe/IbHOM K rpaduKy GyHKLMM.
ANropuTM COCTaB/IEHMA YPaBHEHUA KacaTeIbHOM K rpaduky GpyHKumm y=f(x)
3. BuAabl 3aHATUA KombuHmnpoBaHHoe
MnaHupyemble AP6 1, AP6 4, AP6 6, 1P6 14.
4, obpazoBaTesibHble OK1,0K3,0K6
pe3ynbTatbl
5 ®opmbl OpraHM3aLLmm bpOoHTaNbHAsA, rpynnoBas, NapHas, UHAMBUAYAIbHAA
y4ebHoM aeAaTeIbHOCTH
1. Hangnte nponsBogHyo GYHKUMM Y = 4X + sin x —5
6 Tunbl OLLEHOYHbIX 2. Halante nponssoaHyto yHKumm f (x) = x sin x
' MepOonpUATUIA 3. Kakoe ypaBHeHMe ABNAETCA ypaBHEHMEM KacaTeslbHOW K rpaduKky dyHKumm f(x) =3 x? - 5x, npoxoaawein
yepes ero ToYKy c abcunccot x = -2.
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4, TouKa ABUMKETCA NPAMOIMHENHO MO 3aKoHY s = 2 t 3+t 2 — 4. HaiiTh 3Ha4YeHMA CKOPOCTU U YCKOPEHUA B
MOMEHT BpemMeHU t = 4. (s BbipaxkeH B MeTpax M, BpeMsa t — B CEKYHA,AX, CKOPOCTb V —B MeTpax B CEKYHAY (m/c) un
YCKOpEHME @ — B METpax Ha CeKyHAy B KBagparte (m/c?).

5. 3aKOH M3MeHeHUA TemnepaTypbl T Tena B 3aBUCMMOCTU OT BpeMeHu t 3aaaH ypasHeHmem T = 0,2 t2. C kakoi
CKOPOCTbIO HarpeBaeTca 3TO TeN0 B MOMeHT BpemeHn t = 10 c?

6. TouKa ABUMKETCA NPAMOJIMHENHO MO 3aKOHY S =61t - t 2. B KaKOW MOMEHT BPEMEHMN CKOPOCTb TOYKM
OKarKeTcs paBHOM HyNwO?

7. Teno maccoit 10 Kr ABUMKETCA NPAMOIMHENHO MO 3aKOHY S = 3 t 2+t + 4. HallTU KMHETMUYECKYIO 3Hepruio Tena
(mv? /2) yepes 4 c nocne Hayana ABUNKEHMA

3agaHuAa gna
CaMOCTOATENbHOO
BbIMNO/IHEHUA

1. HaanTte npounssoaHyto GyHKUmMK y = 4x3 + cos x +10

2. HaguTe nponssoaHyto dyHKumm f (x) = x cos x

3. Mo gaHHOM NPOM3BOAHOM OnNpeaennTe UCXOAHYHO GYHKLUMIO U 3anULMTe CBOW OTBET:

y =12 -cosx.

4, KaKkoe ypaBHeHue ABAAETCA ypaBHEHNEM KacaTelbHOW K rpaduky dyHKumm f(x) = 4 x? - 3x, npoxoasauein

yepes ero To4YKy c abcumnccol x = - 2.

5. TouKa ABUMKETCA NPAMOJIMHENHO MO 3aKOHY s =4 t 3+t 2 — 6. HaiiTK 3HaUYeHMA CKOPOCTU U YCKOPEHUA B
MOMEHT BpemMeHM t = 2. (s BbipaxkeH B MeTpax M, BpeMsa t — B CEKyHA,aX, CKOPOCTb V —B MeTpax B CEKyHAy (m/c) n
YCKOPEHME a — B MeTpax Ha CeKyHAy B KBagpate (m/c?).

6. 3aKOH M3MeHeHUa TemnepaTypbl T Tena B 3aBUCMMOCTU OT BpemeHu t 3aaaH ypasHeHnem T = 0,3 t2. C KaKkoW
CKOPOCTbIO HarpeBaeTcA 3TO Te/I0 B MOMEHT BpemeHn t =10 ¢?

7. TouKa ABUMKETCA NPAMOJIMHENHO MO 3aKOHY s = 8 t - t2. B KAKO MOMEHT BpeMeHM CKOPOCTb TOUKM OKaXKeTCs
paBHOM HyO?

8. Teno Maccom 6 Kr ABMMKETCA NPAMOIMHENHO MO 3aKOHY s =4t 2— 30 t + 6. HallT KNHETUYECKYIO SHEPIUIo
Tena (mv?/2) uepes 5 c nocne Havana ABUNKEHMUSA
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OnopHbI KOHCNEKT Tembl 4.4-4.6 MOHOTOHHOCTb GYHKLUMKU. TOUKK 3KcTpemymbl. UccnepaoBaHue pyHKLUMIA U nocTpoeHue

rpa¢ukos. Hanbonblee U HAaMMeHbLUee 3HaYeHUA GYHKLUU

Tema 3aHATUA

MOHOTOHHOCTb GYHKLMW. TOYKM SKCTPeMyMbl. UccneaoBaHme GyHKLUMIA M NOCTPOeHMe rpadrKos.
Hanbonbluee n HaMMeHblLee 3HaYeHUst GYHKLUMN

Cop,epmaHme TeMbl

BospacTaHue 1 yobiBaHMe QyHKLUMK, COOTBETCTBUE BO3PACTaHMA W yObiBaHMA GYHKLIMM 3HAKY NPOM3BOAHON. 3a4a4M Ha
MaKCMMYM 1 MUHUMYM. VccneaoBaHmne GyHKUMN Ha MOHOTOHHOCTb, HaXxoXKaeHMe Hanbo blLMe N HaMMEHbLLWE 3HaYeHuA
bYHKUMI, NocTpoeHue rpadMKOB MHOMOY/IEHOB C MCMOJIb30BaHWEM anmapaTta MaTeMaTUYECKOro aHaAms3a.

Anroputm nccneaoBaHna GyHKLMM M NOCTPOEHUA ee rpadmrKa ¢ MOMOLLIbIO NPOU3BOAHOM. ApobHO-MHeNHas GyHKUmS.

Buapl 3aHATUA

KombuHmpoBaHHoe

MnaHupyemble AP6 1, AP6 4, AP6 6, AP6 14.
obpasoBaTesibHble OK 01, OK 03, OK 06
pesynbTaThl

®opMbl opraHusaLmm
y4yebHol aeaTenbHOCTH

bpoHTaNbHasA, rpyNnoBas, NapHas, UHAMBUAYabHanA

Tunbl OLEHOYHbIX
MeponpUATUMn

1. YKaxKuTe NpoMeXKyToK, Ha KoTopom pyHKums f (x) §x3 - zxz 8x[13 ybbiBaeT.
2. Ha pucyHke nsobparkéH rpaduk dyHkumn y = f(x), onpeaenéHHoit Ha nHtepsane (-7; 10). Haigute cymmy
TOYEK 3KCTpeMyMa PYHKLMKN Ha oTpe3Ke [- 4; 8].
i ™,

_ AL , f AY

|lll 0 10 <

A LS A LA

' \

3. HaiauTe Touky Mmakcumyma pyHKumm f(x)= -3x% +12x- 5
4. CKONbKO KpUTMYECKMX ToueK nmeeT dyHKuma T (x) B 2x3E x?@2x @ 57
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3agaHuAa gna
CaMOCTOATENIbHOrO
BbINOJIHEHUA

1.
2.

YKaKuUTe NPOMEXKyTOK, Ha KoTopom dyHKUmaA f (x) =5x2 B 4xE 7 ToNbKO ybbiBaeT.

Ha pucyHKe n3obpakéH rpaduk npomssogHom GyHKumm y = f(x), onpegenéHHoi Ha nHTepsane (-8; 6). B Kakol
TO4YKe oTpesKa [- 5; - 1] dyHKuma y = f(x) npuHMMaeT Hanbonblee 3HaYEeHNe?

KL__

AL

A [ [
A A

N

1 5.9
YKaxKuTe NpomMeXKyToK, Ha KoTopom pyHKums f (x) 3 x35x2 218 Bo3pacTaer.
Haaute Touky makcumyma dyHkumm f (x) 3x% 18x@ 9

1
CKONIbKO KPUTUYECKUX TOYEK UMeeT PpyHKums f () ; X?
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TexHonorMyeckas Kapta tema 4.7 HaxoxxaeHue onTMMabHOro pesyabTata C NOMOLLbIO NPOM3BOAHOM Npu odpopmaeHumn

3aKa30B

1. | Tema3aHatHA Hanbonbliee n HaumeHbLIee 3HAaYEHNA PYHKLMMK
2. | CopeprkaHue Tembl WccnepoBaHme GyHKLMM Ha MOHOTOHHOCTb, HAXOXAeHMe HanboiblLne U HAMMEHbLUME 3HaYeHUA QYHKLMIA
3. Buapl 3aHATMA MpaKTnyeckoe 3aHATME (NpaKTuyeckas paborta)
4. | ®opmbl OpraHn3aLmMm yuebHom ®poHTaNbHO - rpynnosas
OeATeNIbHOCTH
MnaHupyemble Tunbi
3ranbl 3aHATUA [DearenbHocTb Npenogasartens [earenbHoCTb CTYAEHTOB obpasoBarenbHble OLLeHOYHbIX
pesynbTathbl meponpuaTuii
1. OpraHU3aUMOHHDbI 3Tan 3aHATUA
CoszgaHue paboyeit CerogHa mbl ¢ Bamu bygem pewatb | HacTpansatotca Ha paboTy OK01,0KO03,0KO06. | becepa

0bCTaHOBKY,
aKTyanM3auma MOTUBOB
y4ebHol AeATeNIbHOCTW.
MpoBepKa BbINO/IHEHNA
3aaaHuit BCP / BxoaHoM
KOHTPO/b

I'IpOd)ECCMOHaI'IbeIe 3a4a4un
cpegcresamm MaTemMaTnu4eckoro
aHan3a.

AKTyanusauma
CoAeprKaHus,
HeobxoaMMOoro Ans
BbINO/IHEHNA
NabopaTopHbIX 1
NpaKTU4YecKmx pabot

Y710 Ha3biBaeTCA NPOM3BOAHOM
GYHKUUM?

ANTOpPUTM HaxoXaeHun
HauMeHbLLEero 1 Hambonbllero
3HayeHuA PyHKUMN.

OTBevatoT Ha BOMPOCHbI

NnK1.4.

®poHTaNbHbIN
onpoc

2. OCHOBHOM 3Tan 3aHATUA

OcmblicneHne
coAepKaHna 3a4aHNN
NPAKTUYECKMX U

Bosblyto YacTb CBOUX yCUANIA
4yeNoBEK TPATUT HA MOMUCK
HauNy4LWwero, UM Kak 4acTo roBopArT,

PasbusatoTca Ha rpynnbl 414 NpoBeAeHNS
npakTHU4yeckoi paboTbl

OK 01, OK 03, OK 06.

NnK1.4.

becepga
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NnabopaTopHbIX pabor,
nocaefoBaTeIbHOCTU
BbINO/IHEHNA AENCTBUIA
NPV BbINO/IHEHWM
3aJaHUA Unn
BOCMpPOU3BEAEHUNE
dopmmMpyeMbIX 3HAHUI U
UX NPUMEHEHNE B
CTaHAAPTHbIX YCNOBUAX
(no aHanoruwm, peicTemna B
CTaHAAPTHbIX CUTYaLLMAX,
TPEHUPOBOYHbIE
ynpaxkHeHuA)

ONTUMaNbHOrO, peLleHnn
nocTaBneHHOM 3aaaun. Kak,
pacnonaraa onpegenéHHbiMu
pecypcamu, 4obuTtbca Hanbonee
BbICOKOIO ¥KM3HEHHOr0 YPOBHS,
HaMBbICLLEM NPOU3BOAUTENIBHOCTHU
TPYAa, HAMMEHbLUMX NOTepPb,
MaKCMManbHOM NpubbINm,
MMWHUMANbHOW 3aTPaTbl BPEMEHU -
TaK CTaBATCA BONPOChI, Haz,
KOTOPbIMM NPUXOAUTCA AYMaTb
KaXkaoMy YneHy obuiectsa. He Bce
Takue 3a4a4M NoAaatTCA TOYHOMY
MaTeMaTUYEeCKOMY OMNUCAHUIO, He
ONR BCEX U3 HUX HalAEeHbl KOPOTKME
nyTv peweHns. OAHAKO YacCTb TaKMX
33434 NoAAaéTcA UCCNen0BaHMIo C
NOMOLLLbIO METOA,0B
MaTeMaTM4YeCcKoro aHaaunsa - 3To
33/434M, KOTOPbIE MOMKHO CBECTU K
HAXOMAEHUI0 HanbonbLuero un
HaMMeHbLLEero s3HaYeHns GyHKLMK

MepeHoc NPUOBPETEHHbIX
3HAHWIA M UX NepPBUYHOE
NPUMEHEHME B HOBbIX UM
M3MEHEHHbIX YC/I0BUAX C
Lenbio GopmmMpoBaHUA
YMEHUI (TBOpYeCcKue,
npobiemHble 3a4a4u,

cUTyaummn)

1. /13 KycKa NpOBO/IOKK ANNHON 48
CM HY}KHO M3roTOBWUTb PamKy-KapKac
ONA MUHU-NAHHO B BUAE
NPAMOYTOJIbHMKA, MMEeIoLLLero
Hambonblyo naouwaab. Kakosa aTa
naowaab?

PaboTtatoT B
HaXxoXAeHuA

rpynnax no anroputmy

Hamnbonbluero

HanmMmeHblEero 3Ha4eHunA d)yHKLI,MM

n

MpakTnyeckasn
paboTa
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2. 13 nncTa KapToHa pasmepom 32
cm * 20 cm TpebyeTcs M3roToBUTL
OTKPbITYO CBEPXY KOPOOKY
Hanbosnbllen BMECTUMOCTH,
Bblpe3asn Mo yrnam KeaapaTbl v
3aTem 3arnbas BbICTYNbl 4N1A
obpa3oBaHMA HOKOBbIX CTOPOH
Kopobku. Hanaute o6bem
KOpPOOKM.

3. YyacTok, nnowaapto 2400m?,
Haao pa3buTb HA ABa y4acTKa
NPAMOYroJibHOM GopMbl TaK, YTOObI
A/MHa usropoau boina
HaMmeHbLein. Hantu pasmepol
y4acTKoB

CamocTonATenbHoe
BbIMNO/IHEHWE 334aHWUN
NpaKTU4YecKmx pabot

KoHTponupyet heATeNbHOCTb
obyuatowmxcs, KOHCYNbTUpPYET,
nomoraeT no HeobxoanMmMocTH

BbINONHAIOT HEOBXOANMbIE BbIMUCNEHUA,
AeNCcTBYIO NO aJiropuTMy

0606LLEeHME 1
cMcTeMaTtmUsaumn
pe3yNbTaToB BbINOMHEHUA
NabopaTtopHbIx pabor,

MpeactaButenn rpynn 3anucbiBaloT
pelleHne Ha aocke.

Mcnonb3ya NWUCT KapTOHa M KyCOK
NPOBO/IOKM Ha NPaAKTUKe NPOBEpPUTb

3aWMLAOT NPOEKT

MpaKTnyeckasn
paboTa

NpaKTUYecKmx pabor, Nnosly4yeHHble B pe3synbraTte

ynpaxHEeHW, 3a4aHWM BbIYNCNEHUNIN AaHHblE

3. 3aKN0UYUTENbHDIN 3Tan 3aHATUA

MNoaseaeHwe ntoros C KakKumu TpygHOCTAMM Bbl | OTBEYaloT Ha BONpPOC OK01,0KO03, OK06.
paboTbl; PUKcaLma CTONIKHYNUCH npu pelweHnu MK 1.4.

JOCTUXKEHUS Lienei
(oueHKa pesaTtenbHoOCTU
obyuatoLmxcs);

NOCTaB/IEHHbIX 3a4a4?
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onpepeneHne
nepcnexkTuBbI
AanbHenwen paboTbl

4. 3apaHuna pha
CaMOCTOATE/IbHOTO
BbINO/IHEHUA

M3 npAMOYrofbHOrO /IMCTa KapTOHA
co ctopoHamm 80cm n 50cm HyXKHO
cOoenatb  KOpobKy MNpAMOYrosibHoOWM
dopmbl, Bbipe3aB N0  Kpasm
KBagpaTbl M 3arHys obpasoBasLumeca
KpaA. Kakow BbICOTbl A0MKHA ObiTb
KopobKa, u4Tobbl ee obbem 6bin
Hanbonbwmnm?
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OnopHbli KOHCNEKT Tembl 4.8-4.9 MepBoobpasHaa pyHKUMK. MpaBuna HaxoXKaeHUA nepBoobpasHbix. Maowaab

KpUBOAUHeHOM Tpaneuun. Popmyna HoloToHa — JlenbHMuUa

Tema 3aHATUA

MepBoobpasHaa GyHKUMK. MpaBmaa HaxoKAeHMA NepBoobpasHbIX. Maowaab KpMBoANHEHOW Tpaneunn. Popmyna
HbloToHa — /lelibHuua.

Co,u,epma HWeE TeMbl

3a/1a4a 0 BOCCTAHOB/IEHMM 3aKOHA IBUMEHUA MO M3BECTHOMN CKOPOCTU. MNoHATME MHTErpupoBaHna. O3HaKOMJIEHME C
NoOHATUEM UHTErpasa u nepsoobpasHon ansa dyHkumm y=Ff(x). PelueHne 3apay Ha cBA3b NnepBoobpasHoit U ee
NPOU3BOAHOWN, BblYUCEHUE NepBOO6Pa3HON AnA AaHHOM PYyHKUMK. Tabnanua GopmMmyn A/ HAXOKOEHWS
nepBoobpasHbIx. M3yyeHne npasmaa BbIMUC/IEHNS NepBOOOpasHOM.

3a/1aum, NPUBOAALLME K MOHATUIO ONPEeAe/IEHHOrO MHTErpana — O BbIMMCIEHMM NIOLLAAM KPUBOAMHENHOW TpaneLmu, o
nepemeLLeHnM ToUKK. MoHATUE onpeaenéHHOro nHTerpana. feomeTpuyeckuii U GU3MYECKNIA CMbICI ONpeaeNeHHOro
nHTerpana. Popmyna HototoHa— JlebHULa.

PeweHue 33434 Ha NPUMEHEHNE UHTErpasa ANs BblYNCAEHNA GUIMUYECKUX BENNYMH U NNOLLAAEN

Buap! 3aHATUNA

KombuHmnpoBaHHoe

MnaHupyemsble AP6 1, AP6 4, 1P6 6, 1P6 14.
obpa3zoBaTe/ibHble OK 01, OK 03, OK 06

pe3ynbTathl

®opmbl opraHM3aLLm ®poHTaNnbHaA, MHAMBMAYANbHAA, FPYNNOBas
y4ebHoI AeaTeNIbHOCTH

TuNbl OLEHOYHbIX
MEPONPUATUIA

1. Ykaxute dyHKUMIO, Ans KoTtopol F (x) = 4sin x - x2 ABNAeTCA NnepBoobpasHou:
a) f(x) =4sinx—1; 6) f(x) =4sinx—2x; B)f(x)=4cosx—1; r) f(x)=4cosx—2x
2. 3aBepLuMTe NpeasioXKeHue TaK, YTobbl NONYYNNOCh UCTUHHOE BbICKa3blBaHME:
«lnowaab KPUBOANHENHOM TPaneunmn, orpaHUYEHHOM CBEPXY rPaPUKOM HEMNPEPbLIBHOM M HEOTPULATENbHOM Ha [a;
b] dyHKUMM y =f (X) M npambIMM X =a, x=b
(a<b),y=0, Bbluncnserca Kak:
a) pa3HOCTb 3HauYeHn pyHKunmn y = f (x) B Toukax b na: S=f(b) —f (a)
6) pa3HOCTb 3HaYeHMI NPOU3BOAHONM GyHKUMM Y = f (X) B Toukax b a: S=f (b) - f (a)
B) pa3HOCTb 3HaYeHun nepBoobpasHoi GyHKUMMy =f (x) B Toukaxbmna:S=F(b)—F (a)
r) cymma 3HayeHun pyHkummn y = f (x) B Toukaxbmna: S=1f (b) +f(a)
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o 2
3. Bblumncante nnowasb GuUrypbl, orpaHUYeHHOM AMHMAMKN Y = 0, y = 5x - X

4. Bbluucnunte 14sin xdXx

O o | Ny

2
5. Tpaduk nepBoobpasHoi gnsa dyHKummn f(x) =6x - 7x + 5 npoxoguT yepes Touky A (1;2). Haingute aty
nepBoobpasHyio.

2
6. Bbluncante nnowanb GpUrypbl, OrpaHUUYEHHON IMHUAMM Y =4 -X Uy =3

3agaHuA gna
CaMOCTOATENIBHOMO
BbIMNO/IHEHUA

2
1. Ykaxute dpyHKUMIO, ans Kotopol F (x) = 19sin x + X  siBnseTca nepBoobpasHoii:
a)f(x)=19sinx +2x B)f(x)=19cosx + 2x

3 3
6)f(x)=19cosx+"; r) f(x )= 19sinx + x

1 2
2. Bblumncaunte nnowasb GUrypbl, orpaHM4eHHON AnHuAMK y=0, y = 1 X

0

3B j3cos xdx
. bbldMUACIUTE

—T

2

2
4. N'padumk nepBoobpasHom gna ¢yHKummn f(x) =3x +12x-5 npoxoant yepes Touky M (1;3). Haiaute aty
nepBoobpasHyio.

2
5. Bbiuncnaunte nnowagb purypol, orpaHUYEHHOM AIMHUAMWN y=5-x Ky =-4
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Paspen 5. MHororpaHHMKU U Tena BpalLeHUA

OnopHbI KOHCNEKT Tembl 5.1-5.2 Mpuama, napannenenunepq, Ky6, nupammuga u ux cedeHua. ApT —06bEKTbI - NpaBUJIbHble

MeponpUATUNI

Kak Ha3biBaeTcA npAmaa npusma, OCHoBaHue KOTOpOVI - KBaLI,paT?

MHOTOrpaHHUKu
1. Tema 3aHATUA Mpu3ama, napannenenunes, Ky, nupamuaa n nx ceyeHma. ApT —06beKTbI - NPaBUIbHbIE MHOTOTPaHHUKM.
Mpu3ma (HakNOHHaA, Npsaman, NpaBuabHana) U e€ anemeHTbl. Mapannenenunen. CBOMCTBA NPAMOYrONbHOrO
5 CopiepyaHiie TeMbl napannenenunega. Kyo6. UI'IMpaMM,u,a M eé 3nemeHTbl. [paBuabHaa nupamuga. [Maowanb NOBEPXHOCTU
MHOrorpaHHuKoB. [llpocTeiiwme KOMOUHALMM MHOrFOrpaHHMKOB. BbluMcieHMe 31eMeHTOB MNPOCTPAHCTBEHHbIX
ouryp (pébpa, anaroHanm, yrabl). MpaBuabHbIE MHOFOFPaHHUKM
3. BuAabl 3aHATUA KombuHmnposaHHoe
MnaHnpyemble P61, AP6 6, AP6 9, AP6 10, AP6 11, AP6 12, P6 14.
4. obpazosaTesibHble OK01,0K03,0K05,0K06,0K7
pe3ynbTaThbl
5. dopmbl opraHusauum ®poHTanbHaA, MHAMBUAYAIbHAA
y4yebHol aeaTenbHOCTH
YCTHbI GPOHTANBbHBIN ONPOC, MaTEMATUYECKMI AMKTAHT, CAMOCTOATE/IbHasA paborTa.
e Bonpocbl MaTeMaTU4eECKOro AMKTaHTa
1. CKONbKO OCHOBaHWI UMEET NpmM3ma’?
2. Kak HasbIBaeTca Npu3ama, y Kotopoii 6okoBoe pebpo nepneHANKYASPHO NAOCKOCTM OCHOBaHUSA?
3. CKOJIbKO BepliunH, pebep, rpaHel UMeeT LecTUyrosibHas npmMsma?
4. Kakoe HauMMeHblUee YMCNo rpaHen, pebep, BepLUIMH MOXKET UMETb NPU3Mma’?
5. CKO/NbKO AnaroHanen MOXKHO MPOBECTM B YETbIPEXYTrO/IbHOM NPU3Me; TPeyrosbHoM npusme?
6 Tunbl OUEHOYHbIX 6. Y Kakol np13mbl BbICOTa coBNazaeT ¢ 6okoBbIM pebpom?
' 7.
8.

ABnAeTca M Npusma nNpAMON, ecin ABe ee CMeXHble HOKOoBble rpaHn NeprneHAUKYAAPHbI K NMAOCKOCTU

OCHOBaHMUA?

9. AsnsAeTca M NpM3Ma NPaBUAbHOM, ecin Bce ee pebpa pasBHbl ApYr Apyry?

10. IamepeHuna npsmoyronbHoOro napasnnenenunena pasHbl 1m, 2m, 3m. Hagute nnowaab ero 60KoBOM
NOBEPXHOCTMU.

11. Kakoe HanmeHblLee YMUCNOo rpaHel, pebep, BEPLUMH MOMKET UMETb NUpPamuaa?

12. BbicoTa nMpamuabl paBHa 3cm. Yemy paBHO pacCTOsHUE OT BEPLLUMHbI NMPaMUAbl 40 NJAOCKOCTM OCHOBAHUA?
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13.

14.

15.

16.

17.

3agauum:

BokoBble pebpa TpeyronbHOW NUpamuabl paBHbl 7cm, 12cm, n 5cm. OgHO U3 HUX NEPNEHOUKYNAPHO K
NJIOCKOCTU OCHOBaHMSA. Yemy paBHa BbiCOTa NMpaMmnabl?

OcHOBaHMe NUpamuabl — YEeTbIPEXYrO/IbHUK, BCE CTOPOHbI KOTOPOro paBHbl. BbicoTa Nnupamuabl npoxoauT
yepes TOYKy NepeceyeHmsa AnaroHanein ocCHoBaHMA. ABNAETCA M AaHHAA NMPaMnaa NPaBUAbHOMN?
BokoBoe pebpo NpaBWAbHOW TPEYro/lbHOW NMPaMnabl PaBHO CTOPOHE OCHOBAHWA. Kakue Tpeyro/ibHUKK
ABNAIOTCA €e rpaHAMU?

CTOopOoHa OCHOBaHMA MNPaBW/IbHOM YeTbIPEXYrONbHOW NUpaMnabl pPaBHO 6cM, a 6BokoBoe pebpo — 5cm.
Halgute: a) anodemy; 6) nnowaab 60KOBOM NOBEPXHOCTM NMPAMMUAbI.

CaenaiiTe pUCYHOK YeTbIpPeXyroNbHOW NMpamnabl, 0603HaubTe ee u 3anuwinTe: BeplumHy, 6oKoBble pebpa,
OCHOBaHMWe, 6OKOBbIE rPaHu.

B npamoyronbHom napannenenunene ABCDA1B1C1D1 pébpa CD, CB n gnaroHanb CD1 60KOBOM rpaHu paBHbI
cootBeTcTBEHHO 2, 4 n 2+/10. Haiaute nnowagb nNoBepxHOCTUM Napannenenunesa ABCDA1B1CiDa.

Dy s

Ak B
CTOpOHbI OCHOBaHWA MNPaBWUAbHOM LIECTUYTONbHOM Nupammabl paBHbl 10, 60KoBble péGpa paBHbl 13.
Haigute nnowanb 60KOBOM NOBEPXHOCTU 3TON NMPaAMUAbI

AN

3agaHna ana
CaMOCTOATENIbHOTO
BbINOJIHEHUA

AkBapuym nmeet ¢opmy Kyba co ctopoHoi 40 cm. CKONbKO NUTPOB COCTaBAAET 06bEM akBapuyma? B
oaHom nuTpe 1000 Kybn4ecknx caHTUMETPOB.

Mupammga CHodpy umeet popmy NPaBUIbHOM YETbIPEXYTOIbHOM NUPaMMAbl, CTOPOHA OCHOBAHMUS KOTOPOW
paBHa 220 m, a BbicoTa — 104 m. CTOPOHA OCHOBAHMA TOYHOM MY3E€MHOW KOMWUW 3TOW NMpamuabl pasBHa

44 cm. HaliguTe BbiCOTY My3eiHoM Konuu. OTBET AaliTe B CAaHTUMETpaXx.
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HaliguTte niowanb NOBEPXHOCTU MHOrOrpaHHWKa, M306pa*KeHHOro Ha PUCYHKe (Bce ABYrpaHHble Yribl
1

npsamble). 7
CTOpOHbI OCHOBaHWA NPaBU/IbHOW TPEYro/IbHOM NMpammabl paBHbl 8, a 6oKoBble pébpa pasHbl 5. HallauTe

naowanb 6OKOBOM NOBEPXHOCTM 3TOM NMPaMUAbI.
MopobpaTb apT-06bEKTHI, B AM3aAHE KOTOPbIX MCMO/b30BaIMCh MHOMOrPaHHWKM
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TexHonoruyeckas Kaprta tema 5.3 LLuanMHAap, KOHYC, Wap U UX ceyeHusa

Tema 3aHATUA

LUnnmHap, KOHYC, Wap U UX ceYeHns

Cop,epmaHme TeMbl

(napanneanoe OCHOBaHUIO WM MnpoxogAaliee 4epes BepLLIMHy),

nepneHauKyNapHO 0CK), CeYeHMAX Wwapa. Pa3BEpPTKa UMIMHAPA U KOHYCa

UnnvHap, KoHyc, cdepa m wap. OCHOBHble CBOWMCTBA MPAMOrO KPyroBOro LMAMHAPA, NPSAMOro KpyroBoro
KOHyca. M306pakeHune Ten BpalleHUa Ha NAocKocTU. MpeacTtasneHme ob ycedEHHOM KoHyce. CeuyeHmnn KoHyca
CeyeHus UuAnHApPa (napannenbHo u

Twun 3aHATUA

MpakTnyeckoe 3aHATUE

4, ®opMmbl opraHunzaumm ®poHTanbHanA, MHAMBMAYANbHAA
y4ebHOM feaTenbHOCTU
MnaHupyemble Tunbl OLLeHOYHbIX
Tanbl 3aHATUA [eatenbHocTb Npenogasarens [eatenbHocTb 06yyatoLmxca obpasoBarenbHbie MmeponpuATHii
pesynbratbl
1. OpraHM3aUMOHHDII 3Tan 3aHATUA
CosgaHue paboyeit | 3apascTsyiiTe! CerogHn Mbl MpuBeTCTBYIOT NpenoaaBaTens
06CTaHOBKM, NpPoAO/KaemM nN/biTb MO OKeaHy
aKTyanun3auma cpegm NPOCTPAHCTBEHHbIX
MOTUBOB y4EOHON | reOMeTPUYECKUX duryp 7
AeATeNbHOCTU U NO3HaKOMMUMCA C HOBbIMMU
YCTAHOBOK Ha obbeKkTamm
BOCMPUATUE,
OCMbIC/IEHME
copepyKaHua
MpoBepKa e KaKue apT-06beKTbI € CTeKNnsAHHbIe OK 01, 0K 03, OK becepa
BbINONHEHMA NPUMEHEHNEM MHOTOrpaHHUKOB nupamugbl B Jlyspe 05, OK 06, OK 07,
3a4aHuM BaM yAaNn0Cb HANTU? (napunbHble MK 1.1.
BCP/BxoaHoM MPOKOMMEHTUPYITE CBOM YETbIPEXYTONbHbIE)
KOHTPO/Ib. HaXOAKW U HA30BUTE SNEMEHTbI
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MNMoarotoBKa K
N3y4eHUo HOBOTO
mMaTepuana
(aKkTyanusaumsa
OMOPHbIX 3HaHMI)

B S

MCNO/Ib30BaHHbIX
MHOrOrpaHHMKOB
EcTb vt BONpPOCHI NO 3a4a4am
BbIYNCAUTENILHOIO XapaKrepa?
Ha3o0BUTe OCHOBHbIE 3N1EMEHTbI
NPWU3Mbl, BUAbl NPU3MbI

Kak Bbl4MCAUTb NAOWAAb
H60KOBOM (MONHOWM) NOBEPXHOCTU
npu3mbI?

Ha3o0BUTe OCHOBHbIE 3N1EMEHTDI
nupamuapl, BUAbl nMpamunabl
Kak Bbl4McAUTb NAOLWAAb
H60KOBOM (MONIHOM) NOBEPXHOCTU
nupamuapl?

BcTpeyanucb v apT-06bEKTHI HE
C MHOTOrPaHHUKaMMW.,
Hanpumep:

d®oHTaH «ConHevyHasn
Cuctema» - NpoeKT-
nobeantenb
COBpPEMEHHbIX
APXUTEKTOPOB,
NAAHUPYIOT YCTaHOBUTb
Ha naowaau MarapuHa
B Mockse

Joma Ha gepese B
dopme nKocasapa B
Kocta-Puke

M3 «MnatoHoBOM
KONITEKLUMUY
Au3aliHepa u3
Capaeso

(mopekasapbi)

dnemeHTbl NPM3Mbl: BEPWMUHDLI, pebpa, rpaHu,
BbICOTA NPU3MbI
Buabl npu3mbl:  NpPOM3BO/IbHAA, NpAMas,
npaBuAbHaA.
Mnowasnb GOKOBOW MOBEPXHOCTU MPU3MbI —
cymMmMa naouwagent 60KoBbIX rpaHein.
Mnowanb NONHOW NOBEPXHOCTM NPU3MbI PaBHA
cymme nnowanm 60KoBoIM NOBEPXHOCTM U ABYX
naouwanei OCHOBaHUN.
Ona npamon n NnpaBubHON NPU3M:

Séok nos = Pocn." h,' Snonn noe = Seok + 2Socn

dnemeHTbl Nnpamubl: bokoBble pebpa,
CTOPOHbI OCHOBaHWs, BOKOBbIE TPaHMU,
OCHOBaHWe, BbiCOTa NUpamuabl, anopema
NpPaBUAbLHOW NMPaMUAbI
Buabl nMpamunabl: NPon3Bo/bHaA,
npaBuAbHaA.
Mnowanb 60KOBON NOBEPXHOCTM PaBHa CyMme
nnouwaneit boOKOBbIX rpaHen.
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NanpwadTtHan
Komno3suumsa

Ob6bemHo-
NPOCTPaHCTBEHHan
Komnosunums

° Kakosbl
npeacTaB/ieHHbIX 06beKToB?
UTaK, cerogHa 3HAKOMMMCA C
Kpyrabimn tenamm. OHum
Ha3bIBAOTCA TelaMK BpaLLEHMA

ocobeHHoCTU

Maowaab NOSHOM NOBEPXHOCTU paBHa CyMMe
naowaan 60KoBOM NOBEPXHOCTU M NAOWAAN
OCHOBaHMS.

[na npaBuMAbHOW NMpamuabl

1
S6ok nos = E Poch.* ha]‘[o(l);

Snonn nos = Seok + Sock

Ha nnntoctpaumsx Kpyrable Tena
OCO6EeHHOCTU: eCTb OKPYKHOCTU, HET
MHOTOYro/IbHMKOB

2. OCHOBHOI 3Tan 3aHATUA

dopmmnpoBaHne
HOBbIX 3HAHWI U
cnocobos
OEeATeNbHOCTU
(w3noxkeHne HoBoro
maTepuana)

3anunwuTe Temy.

3anucbIBatoT TeMY. BbINOAHAKOT KOHCMEKT B

«UnnmHap, KoHyc, wap — tena BMAe Tabanupl

BpaleHNA.»

‘ UnnnHgp KoHyc

Unnnuap

'A

OK 01, OK 03, OK
05, OK 06, OK 07,
MNK1.1.

@PpoHTaNbHbIE
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KoHyc

M YE

P

Hawa cerogHAWHAA UeNb Kak
MOHO 60/1blUe y3HaTb NPO
Kaxkayto u3 ouryp.
Mo3HakoMmuMcA ¢ ocobeHHOCTAMM
N3006parKeHNM Kaxaom us puryp u
Bbl4E/IMM OCHOBHbIE 3/IEMEHTDI

R — paawnyc
OCHOBaHMA
umnmHgpa
H — BbicoTa
umnmHgpa

R — paawnyc
OCHOBaHuA
H — BbICOTa KOHYCa
L — obpa3sytouiasn
KOHyCa

O
O

2nmR

Seoxn = 2TRH S6oknos = TRL
Snonnnos=2TRH + Snonn nos=TTRL + TR?
2mR? Snonmnos=TTR(L + R)
Snonn nos=2TR (H +
R)

Kpyr
MpAmoyrosbHbI
TPEYronbHUK

Kpyr
PaBHOGeapeHHbIN
TPeyronbHUK

LWap
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R - paguyc wapa
Snos = 4T[R2

£

Samo——— g

r'

noboe ceveHne wapa
NNOCKOCTbIO — Kpyr

MNepsuyHoe
3aKpenneHune
N3y4eHHOro
maTtepuana,
KOHTPO/1b YCBOEHMUS,
obcykaeHue
[ONYLLEHHBIX
OLLMBOK M nX
KoppeKums.

Pewnm 3agaum (KonnyecTeo 3agay
MOKHO BapbMpPOBaTb MO YPOBHIO
obyyaloLmxca, HeKoTopble U3
33434 MOKHO npeanaratb
BbIOOPOYHO, BBLICTPO N XOPOLLO
peLlaoLLmMm 3a4a4K):

1. B ymnmnupgpe, pnnHa
OKPY»KHOCTM OCHOBAHWA KOTOPOro
cocTaBnaeT 87 CM, a BbICOTa
paBHa 6 cm, HalauTe: a) pagnyc
OCHOBaHWs UMANHAPA; 6)
naolaab OCHOBaHUA LMANHAPA;
B) naowaab 6okosol
NOBEPXHOCTU UMANHAPA; T)
naowaab NOJHOW NOBEPXHOCTH
UMAMHAPA; 4) NAoWwaib OCEBOro
CeYeHusa UMAnHAPa; e) naowanb
CeYeHusa, yaaneHHoro Ha

1. a)C = 27R
2mR=8m
R=4cm
6) Socu = TR? - 4w cM?

B) Séoxn = 2TRH = 21 - 4 - 6 = 48m cM?

r) Snonnnos=2TTRH + 2mR? = 48 +2- 41 =

561 cM?

O
™ B

6 cm

8cm

a)

NHamBuayanbHble,
pelleHue 3a4a4
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paccToAHMKU 3 CM O OCK
uMAnHApa.

2. KBagpaT co CTOpOHOM 2 cm
BpaLLaeTCcA BOKPYr NPAMOW,
coAepKallen ogHY U3 ero CTOPOH.
Hangnte nosepxHOCTb
NONYYEHHOTO TeNA BPALLLEHUA.

3. MpAMOYronbHUK CO CTOPOHaMM
6 CM 1 8 CM CBEPHYAN B LUANHAP
BblcOTOM 6 cM. Hangute paguyc
OCHOBaHWA LUAKHAPA.

4. Pagmuyc Kpyra, nexkalero B
OCHOBaHWW KOHYCA, paBeH 3 AM,
yron mexay obpasytowen n
OCHoBaHuMem cocTtasnsaet 300.
Hangute: a) obpasyoulyto
KOHyca; 6) BbICOTY KOHYCa; B)
nnaouwanb 60KOBOM MOBEPXHOCTH
KOHYCa; ) nnowaab NosHou
NOBEPXHOCTU KOHYCA; A4) naowasb
0CEBOro CeYEHUA KOHYCa; e)
nAaowanb CeYeHUA, NPOXOAALLETO
yepes cepeaunHy BbICOTbI,
napansie/ibHO OCHOBAHMUIO KOHYCa;
) naowaab ceyeHus,
NPOXoaALLero Yyepes gBse
ob6pasyroLme KoHyca, Yyron mexay
KoTopbiMmu coctasnsaet 600.

5. MpAMOoyrosbHbIN TPEYyroibHUK
C KateTamn 5 cm 1 12 cm BpawatoT
BOKPYr MeHbLLUEro Kartera.

Socces = AB-BB1 = 8 6 = 48 cM?
e)
o OM=3cm
R AA1=6 cm
OCi=4 cm

M3 npAmMoyroanbHoOro
AOMC; no Teopeme

A

- Mudaropa:
MC:% = 0C12— 0OM? =
16-9=7
MC1 =7 cm
A1C: =2V7 em
Sceu = A1C1 - AA; =
27 - 6 = 1247 cm?

i

2.

22+ 2m-4 =161 cM?

8cm=2nR

3.
8
2R =8;R=—= 1,27 cMm
2T
4,

SI‘IOHH n03=277.'RH + 27TR2 =21
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HarguTe nnowaab NoBEPXHOCTH
Nosly4eHHOro Tena.

6. NnockocTb 0 NepeceKaeT Wwap
Ha paccToAHUKM 8 cm OT ero
ueHTpa O. Pagnyc wapa paseH 10
cm. HariauTe: a) paguyc Kpyra,
Nosly4eHHOro ceyeHusn; 6) onuHy
OKPYXHOCTU ceYeHusn; B)
nnaowagb chepbl

¢ OA =3 am;
2DAO = 30°
a) AADO -
NPAMOYTO/IbHbI
3 AD =2A0 = 6am

A6) 13 AADO no teopeme Mudaropa:
DO?=36-9 =27
DO = 3V3 am;
B) S6oknos = MRL =m * 3+ 6 = 18w am?;

r) Snonnnos=TRL + T[R2 =187 + 917 =
27T pm?;

D

A) o

AADC — oceBoe ceyeHune
S=%AC-D0=%.6.3\/§= 9V3 am?;

e)
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N — cepegmHa DO

DN_r_l
DO R 2
_R_3
T'—2—92,£LM
S=nr? = Tnzh[Mz
)
ADAB -

paBHObeapeHHbIN, ZADB
= 60°, 3HauuT, ADAB —

PaBHOCTOPOHHWIA.
A AD = 6am;
2
S=AD \/§=36\/§:9\/§
4 4
Am;
5.

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

Snonn nos=TTR (L + R)

M3 npamoyronbHoro TpeyronbHuka ABC: L= BC

=VAB? + AC?=13 cm
Snonwnos =T+ 12 (13 + 12) = 3007 cM?.
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6. d=8cm,R=10cm

a) U3 npamoyronbHoro AOO;P: r=0P =

VR? — d?=6 cm;
6) C = 27mr = 121 cm?;

B)SOB = 4mR?=144T cm?

3. 3aK10uMTeNbHbINU 3Tan 3aHATUA

NopseaeHme utoros
paboTbl; pUKcauma
OOCTUXKEHUS Lenei
(oueHKa
OEeATeNnbHOCTU
obyuatoLmxcs);
onpeaeneHve
nepcneKkTuBbI
AanbHenwei pabotbl

e CKakumu durypamm mbl cerogHs
NO3HaKOMUAUCH?

e B KaKunx npegmeTax
NOBCEAHEBHOM XM3HWU Mbl C HUMM
BCTpeYyaemcs?

B 3aKkn04eHUM — uUrpa «3Haw — He
3Hato»: nepesg Bamum  «Jlnct
YCBOEHMA HOBbIX 3HaHW». [pu

NnpaBMbHOM OTBETE Ha BOMPOC
CTaBUM «+», €C/IN OTBET HEBEPHbI
— «=-»,

1) YTo nonyuntca B pesysibTaTe
BpaLLeHMA NPAMOYTo/ibHMKa?

2) YTo nonyunTtca B pesysibTaTe
BpalleHun NPAMOYro/ibHOro
TpeyrosbHUKa OTHOCUTE/IbHO
O[JHOTO U3 KaTeToB?

3) YTo nonyunTtca B pesysibTaTe
BpalleHua Nonykpyra?

o MO3HAKOMUAWUCL C TENamu BPALLEHUA:
UMAMHAP, KOHYC, Wap

o UnnamHagp - Tpybbl,  MOpOXKeHoe
«JTaKOMKa»; KOHYC - BOPOHKa, MOPOKEeHoe
«POYOK»; LWap — MAY, HOBOTOAHWE UTPYLLIKMN.

JInct camooueHKu:

1)  UnnuHap;
2)  KoHygc;
3) UWap;

4)  Obpa3syollan KoHyca;

5)  TMpsMOYronbHUK;

6) PaBHOGeApeHHbIl TPEYroNbHUK;
7)  Seoxn=2mRH

8)  Snommnos=tR(L + R);

9)  Kpyr;

10) SnoB = 4mR?

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

camonpoBepKa

75



4) Kak Ha3blBaeTca OTpesoK,
COeAMHAIOWMIA BEPLUMHY KOHYCa C
TOYKOM Ha OKPYXKHOCTN OCHOBaHMA?

5) Kakaa o¢wurypa asnaetca
ceyeHMem uMAnMHAPA,
napanfienbHOro ero ocu?

6) Kakaa o¢wurypa asnaetca
0CEBbIM CEYEHMEM KOHYCa?

7) Kak HalTK naowaab
H6OKOBOM NOBEPXHOCTM LMANHAPA?
8) Kak HanTh naowaab NosAHON
NMOBEPXHOCTM KOHYyca?

9) Yto ABnAeTca cedyeHuem
Lapa NJ0CKOCTbO?

10) Yemy paBHa naowaap
NOBEPXHOCTM Wapa?

MNopsenem nTorm ncTos

camooueHku. Ecam Bbl Habpanu ot 9
Ao 10 6annos, noctaBbTe cebe
oueHKy «5». Ecamn Bbl Habpann 7-8
6annoB — MNOCTaBbTE OUEHKY «4».
Ecnn 5-6 6ann10B — OUEHKY «3».

Kak Bbl cuuTaete, Bbl pocturam
NOCTaBNEHHOM LUenM B Ha4vane
YypoKa?

Cnacnbo 3a xopouwyt paboTy Ha
3aHATMM!

4. 3apanuna gna
CaMOCTOATENIbHOIo
BbINOJ/IHEHUA

1. MN306pa3nTb KOMMO3ULMUIO,
coaeprkallyto ¢urypbl BpalleHUA
(Mo3kHO rpynnamm).

2. MpAMOANHENHBIA  y4acCTOK
Tpybbl AnnHOM 3 M, umerouwein B

UHamnemnayansHo-
rpynnosblie
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CEYEHMM OKPYKHOCTb, HeobxoanMmo
NMOKPACUTb CHApYXK (Topubl TPyObI
OTKPbITbI, UX KPaCUTb HE HYMKHO).
Hangute nnowaab NOBEPXHOCTY,
KOTOpPYlD HeobxoaAMMO MOKpacuThb,
€C/I1 BHEeLWHMN 06xBaT Tpybbl paBeH
32 cm. OTBeT manTe B KBaApPaTHbIX
CaHTUMETpaX.

3. Kakune HanmeHbLIMe
pa3sMepbl, BblPaXKeHHble LEeNbIM
YUC/IOM  CAaHTUMETPOB, OO0/IKEH
MMETb  MPAMOYIOAbHbIA  JINCT
6ymaru, 4ytobbl UM MOXKHO 6blfO
0b6KNenTb OOKOBYID MOBEPXHOCTb
uMAnHAOpPa C pagnycom
OCHOBaHMA 5 cm " BbICOTOM,
pPaBHOW AMaMeTpy OCHOBaHMA?

4. Paanyc OCHOBaHMA
umnmHpgpa paseH 26, a ero
obpasylouwas pasHa 9. CeuveHue,
napanfenbHoe OCM  UWAMHAPA,
YOANeHO OT Heé Ha paccTosHue,
pasHoe 24. Hanaute nnowaab

aToro ceyeHus.
- __— _;j'
[ s e
-\.-- i I — o
1. JaHbl ABa unnmHapa.

Pagnmyc ocHoBaHMA UM  BbICOTa
NnepBOro paBHbl COOTBETCTBEHHO 6 1
14, a BToporo — 7 n 3. Bo cKONbKO
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pas naowasab 6oKkoBOW
NOBEPXHOCTU MepBOro UUANHAPA
6onblue naowaamu 60KoBOW
NOBEPXHOCTM BTOPOro?

2. JaHbl aBa KoHyca. Paguyc
OCHOBaHMA 1 obpasyloLlas NepBoro
KOHYCa paBHbl COOTBETCTBEHHO 7 U
9, a BToporo — 2 n 9. Bo ckonbko

pas naowanb 6okoBoW
MOBEPXHOCTU  MNEpBOro  KOHyca
6osblue naowaam 60K0oBOM
NOBEPXHOCTU BTOpOro?

3. [aHbl gBa wapa ¢ pagmycamm 8 n
4., Bo CKONbKO pas naowaab
NOBEPXHOCTM nNepBoro Lwapa
6onblwe naowanmM NoBepxHOCTU

LN

-

BTOpOro? —
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OnopHbIA KOHCNEKT TeMbl 5.4-5.5 O6bembl u naowaamn nosepxHocteit Ten. Mpumepbl cummeTpuin B npodeccum

Tema 3aHATUA

O6bembl 1 Niowaam noBepxHocTen Ten. Mpumepbl cummeTpuin B npodeccmm

Cop,epmaHme TeMbl

O6bem npamoyronbHoro napannenenunega. Ob6vem Kyba. O6bembl NPAMON NPU3Mbl U UUANHAPA. O6beMmbl
nupamungbl 1 KoHyca. O6bem wapa.

MOHATME O CUMMETPUN B NPOCTPAHCTBE (LEeHTPaAIbHaA, OCeBas, 3epKaibHasA).

0606LeHNe NpeaCTaBAEHUI O NPABUbHBIX MHOTOFPaHHUKaXx (TeTpasap, Kyb, okTasgp, Ao4eKasAp, MKOCAsap).
Mprmepbl cMMMETPUIA B Npodeccnm

Buap! 3aHATUA

KombuHmposaHHoe

MNnaHnpyemble
obpasosaTenibHble
pe3ynbraTbl

NP6 1, IP6 6, P6 9, P6 10, AP6 11, P6 12, A1P6 14.
OK 1, OK 3, OK 05, OK 06, OK 7

dopmbl OpraHM3aunm
y4yebHol aeaTenbHOCTH

®poHTaNbHaA, MHAMBUAYAIbHAA, MHANBUAYAIbHO-TPYNNoBas

Tunbl OLEHOYHbIX
MeponpUATUNI

CamocTonTenbHan pabota, TBOPYECKMIN MUHW-MPOEKT.
e CamocToATenbHas paboTta no Teme «O6beMbl NPOCTPAHCTBEHHbIX PUryp)
. BapuaHT
1. [Ba pebpa npAMOYro/ibHOro napannenenunesa pasHbl 8 U 5, a 06bEM napannenenunesa paseH 280. Hanaute

naowanb NOBEPXHOCTU 3TOTO nNapannenenunnena.

2.
[aHbl ABe NpaBUNbHbIE YETbIPEXYronbHble NMpamuabl. O6bEM NepBoi NMpammnabl paseH 9. Y BTopoi nMpamuabl
BbicoTa B 1,5 pasa 60/blue, a CTOPOHA OCHOBAHMA B 2 pa3a bonblue, Yem y nepBoi. Hanaute o6bEM BTOPOIA
nupammngbl.

3. Haliante 06bem MHOrorpaHHUKa, M306pa*kKeHHOro Ha PUCYHKe (BCe ABYrpaHHbIe yrabl NpaAMble).




[Be KpyXKn umetot popmy umanHapa. Nepsas KpyKKa B NOATOPaA pasa HUXKe BTOPOM, a
BTOpas BTPOE y*Ke NepBoi. Bo ckonbKo pa3 06bEém nepBoi KpyKKn 6oblie o6bEma BTOPOIA?
5. u

4
B cocyne, umetowem $opmy KOHyCa, YPOBEHb KUAKOCTM AOCTUraeT S BbicOTbl. O6BEM cocyaa
2000 mn. Yemy paBeH 06BbEM HanuTol XKuagkoctn? OTBeT gaTe B MUAIUINTPAX.

II. BapuaHT
1. OBa pebpa npAMoyro/ibHOro napannenenuneaa pasHbl 6 U 4, a 06bEM napannenenunena paseH 240. Hangute

I
o |
2.

[aHbl ABe NpaBWAbHble YeTbIPEXyronbHble nupamuabl. O6bEM nepsor Nupamuapl
paBeH 16. Y BTOpoM nupamuabl BbicOTa B 2 pa3a 6onblue, a CTOPOHA OcHOBaHWA B 1,5 pasa 6osblue, Yyem y
nepsoii. Haante o6bEM BTOpOI NMpamnabl

3. Hangute o6bem mHororpaHHuKa, M306paxKeHHOro Ha PUCYHKe (BCe ABYrpaHHbIE Yrbl NPsSMbIe)
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[aHbl ABe KPYXKN UUAMHApuYeckon popmbl. MepBasa KpyXKKa B YeTbIpe pasa HUXKe BTOPOM, a
BTOpas B NOATOPA pas3a Wnpe nepsoit. Bo cCKo/IbKO pa3 06bEM NepBOn KPYKKN MeHbLLe 06bEMa BTOPOI?

N/ 6

6. v B cocyae, vmetowem ¢opmy KOHyCa, YPOBEHb KUAKOCTU p,ocmraeT7 BbicOTbl. O6BEM cocyaa
1715 mn. Yemy paBeH 06bEM HaNUTOM KuAKOCTU? OTBET AaiiTe B MUAAUAUTPAX.
e [lpounntoctpupyiite BCce BUAbI CUMMETPUN HA YepTexKax. BolaenvTte LeHTP CUMMETPUM, OCb CUMMETPUM,
NAOCKOCTb CUMMETPUN

3agaHuA gna
CaMOCTOATENIbHOMO
BbINOJIHEHUA

MNMoprotoBbTe MUHMU MNPOEKT MNno OAHOI\;1 N3 TEM:

v CTUnbHas reomeTpus;

4 FeomeTpryeckme dpaHTa3nm Ha NIOCKOCTU M B NPOCTPAHCTBE;

v MnaToHOBbI TeNa B AM3aliHe MHTepbepa (B Ay3aliHe oAb, B AM3aliHe Ma/ibiX apXUTEKTYPHbIX GOpM);
v MpeaoxumTe CBOIO TeMy

Paspen 6. CteneHu n KopHU. CTteneHHasn, NoKasaTtenbHaa u norapupmuueckan GyHKUum

OnopHbIiA KOHCNEKT Tembl 6.1-6.3 CteneHn n KopHU. CTeneHHaA PyHKLUMUA

Tema 3aHATUA

CreneHu 1 KopHu. CTeneHHasa QyHKUmA

Cop,epH(a HWeE TeMbl

CteneHHan ¢yHKUMA, ee cBONCTBA. [peobpa3oBaHne BbipaxKeHMN C KOPHAMM N-0i cTeneHn. CBOMCTBA CTENEHM C
paLMOHaIbHbIM U AEACTBUTENbHBIM NOKa3aTeNAMU. PelleHne nppaLmoHaabHbIX YPpaBHEHWUN

Tunbl 3aHATUA

KombuHmpoBaHHoe
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MAaH1pyemble NP6 1, P6 2, P6 3, AP6 4, AP6 6, AP6 14
obpaszoBaTesibHble OK1,0K2,0K3,0K6
pesynbTaThl
dopmbl opraHmsaumm | PpoHTanbHas, MHAMBMAYaNbHASA, FPynnoBas
y4ebHol
DEeATeNbHOCTU

Tunbl OLEHOYHbIX
MeponpUATUNI

YCTHbIEe OTBETbI, peLleHre 33434
3
1. Mexay Kaknmm cocegHmMmm LebIMU YUCIaMM PaCToNoKeHo uncio V—19?
2. Haiiaute obnactb onpeaeneHna GyHKLMm

y = 3x - 0.
3. Boumcaute: a) 57 - 112: 557 ; 6) V48 - 162.
4. BblHECUTe MHOMMTE/b M3-N0J, 3HaKa KOPHA:

V25a3.

5. Pelunte ypaBHeHwMe:

V15 —2x =3

3agaHua ana
CaMOCTOATE/IbHOTO
BbIMNO/IHEHNA

1. MesKay KaKUMM COCEAHMMM LIEBIMM YUCIAMIM PACTIONIONKEHO YnCo V5272
2. Haingute obnactb onpegenennsa GpyHKUmMm

y = \2x — 4.

3. Bblumcaure: a) 310 - 1012: 3010

6) V20-V5.

4. BbIHECUTE MHOKUTE/Tb U3-NOJ, 3HAKA KOPHS:

V24a3.

5. Pewnte ypaBHeHWe

V19 + 5x =2

OnopHbIit KOHCNEKT Tema 6.4. MoKasaTtenbHaa PyHKUMUA
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Tema 3aHATUA

MokasaTtenbHasa GyHKLMA

CopeprKkaHue Tembl MoKasaTenbHas GyHKUUSA, ee cBOMCTBA. [ToKasaTeibHble YpaBHEHMA N HEPABEHCTBA
Tunbl 3aHATHA KombuHmnpoBaHHoe
MnaHnpyemble AP6 1, AP6 2, AP6 3, 1P6 4, 1P6 6, [1P6 14.
obpasoBaTesibHble OK1,0K2,0K3,0K6
pe3ynbTaTbl
®opmbl opraHmnsauum | PpoHTanbHanA, MHAMBMAYAIbHASA, FPYNNoBan
y4ebHol
OeATeNbHOCTH

YCTHble OTBEThI, peweHne 3aa4

1 B oaHOM cucTeme KoopAMHAT CXeMaTUYHO M306pasuTe rpadmkm GyHKUMIA:
1 X
=4*ny = (—) .
Tunbl OLLEHOYHbIX Y Y 4 5
MeponpuATHii 2. Pelunte ypasHeHue: 2°* = 128.
3 PelumTe ypaBHeHue: 5% - 2% = 0,173,
4. Pewwmre HepaseHcTeo: V2 - V5 = V10
1. B oaHo cncteme KOOPAMHAT CXEMAaTUYHO M306pasmTe rpadukm GyHKLMI:
_ax 0 — (1)
3apaHuAa ana y=3"ny= (3) ’
CamMOCTOATE/IbHOTO 2. Peluute ypaBHeHue: 3%% = =

BbINO/IHEHUA

27"

2 2
3. Pewre ypasrenve: (V3)™ - (V9)" = 243.
4. PewwTe HepaBeHcTBO: 117 7%+l < 12172%~10

OnopHbIA KOHCNEKT TeMbl 6.5-6.6 Jlorapupmunueckme pyHKLUM

Tema 3aHATUA

Norapndmmnueckan GpyHKUmMA

CopeprkaHune Tembl

Norapuém uncna. CeonctBa norapmdmos. Jlorapudmmnyeckaa pyHKUUA, ee CBONCTBA. J/lorapudmuyeckme ypaBHeHuUs,

HepaBeHCTBA
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Tunbl 3aHATUA

KombuHmnpoBaHHoe

MNnaHnpyemble

AP6 1, AP6 2, AP6 3, P6 4, 1P6 6, AP6 14.

obpaszoBaTesibHble OK1,0K2,0K3,0K6
pesynbTaThl
®opmbl opraHusaumm | GpoHTanbHas, UHAMBMAYAIbHAA, FPYNNOBas
y4ebHol
[eATeNbHOCTU

Tunbl OLEHOYHbIX
MeponpUATUNI

YCTHble OTBETbI, peLLeHMe 33434
1. Bbumcaure: a)log, 24 - logs 52 ;
6)logs —
0835
2. Hagure obnactb onpeaeneHnsa GyHKLUmm
y = logy(8x + 9).
3. Uccneayiite GyHKLUMIO HA MOHOTOHHOCTD:

y =log,ex.

4. Pewwre ypasHeHue logi(7 — x) = —2
7

5. Pelunte HepaBeHCTBO:
log;(8 — 6x) < log; 2x

3agaHua ana
CaMOCTOATE/IbHOTO
BbIMNO/IHEHMA

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

2. Haiante obnactb onpeaeneHma GyHKLMm

y = loge(4x — 1).
3. Uccnepyiite GyHKUMIO HQ MOHOTOHHOCTD:

y =logsx.
4

4. Pewwre ypasHenue logg(5x + 47) = 3

5. Pelunte HepaBeHCTBO:
logs x > logs(3x — 4)
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TexHonornyecKkan Kapta tema 6.7 Ucnonb3oBaHue norapnpmuyecKoim CNMpanm npu BbiNoJHEHUU AU3alHA UHTEpbepa

Tema 3aHATUA

Mcnonb3oBaHue norapndmmyeckon cnmpanm npu BbINONHEHUW AM3aliHA UHTepPbepPa

CopeprKaHue Tembl

Mcnonb3oBaHue ana aAvsaiHa

MpumeHeHme norapudma. Jlorapupmmyeckan cnmpasb B apxutekType. Ee matemaTnyeckmne cBOMCTBA.

Twun 3aHATUA

n PaKTU4YeCKOE 3aHATHNE

4. dopMbl opraHmzaumm yuebHom DpOoHTaNBLHO - rpynnoBas
[eATeNbHOCTU
MnaHupye Tunbl
Mble OL,EeHOYHbIX
obpaszoBar | meponpuATUiA
3Tanbl 3aHATUA JeatenbHOCTb Npenoaasartens JeAatenbHOCTb CTYAEHTOB eNbHBIE
pesynbrar
bl

1. OpraHU3aUMOHHDIM 3Tan 3aHATUA

Co3pgaHue pabouei B npupose u B *K13HU norapmudmbl
0OCTaHOBKM, aKTyaM3aums | BCTpeYatoTcs B BUAE norapudmmyeckom
MOTMBOB y4ebHOM cnupanu.
featenbHocTu. MposepKa Norapuomnyeckas cnupans Unm
BbINONHEHWA 3a4aHuii BCP / | M3oroHanbHas cnupanb — 0cobblit BUA,
BXOZHOM KOHTPO/b CMMpPasu, YacTo BCTPeYatoLwmninca B

NPUPOAE M apXUTEKType
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AKTyanusauma cogepaHums,
HeobXxoAMMOro AN1s peLleHns
3aga4

YpaBHeHWe norapudmmnyeckom
cnupanu umeet Buar = a?, rper—
paccTosiHME OT TOYKM, BOKPYT KOTOPOW
3aKpy4ymMBaeTca cnmpasnb (ee HasbiBalOT
NoaCOM), 40 NPOM3BO/IbHOM TOYKM Ha
cnupanu, @ — yroa noBopoTa
OTHOCUTE/IbHO NOJOCA, @ —
NOCTOAHHaA.

Cnupanb HasbiBaeTcA
norapndmmnyeckon, Tak Kak norapmopm
pacctoaHua (log, r) Bo3pacTtaer
NPOMNOPLMOHANAbHO Yray NOBOPOTaA

ObyyatoWwmmMes 4eMOHCTPUPYETCA NpUMep
cnupanu.

750 |-

becepga

2. OCHOBHOM 3Tan 3aHATUA

BocnpousseaeHue 3HaHMiM
O/ UX NPUMEHEHMSA B
CTaHAAPTHbIX yCNoBMSAX (No
aHanoruu, AencTBus B
CTaHAAPTHbIX CUTYaLMAX,
TPEHMPOBOYHbIE
ynparKHeHun)

Obyyatowmiica N nogrotosun
npe3eHTaLunio No NCTOPUM BOMNpPOCa.
Norapuédmmnyeckana cnmpanb 6bina
OTKpbITa ApxumeZom. 3TO NPOM30LLIO
B Ill BeKe o H.3., Koraa oH
3KCnepMmeHTUpoBan ¢ Komnacom. OH
TAHYA CTPENIKYy KOMNaca C NOCTOAHHOM
CKOPOCTbIO, BpaLlana cam Kommnac no
YyacoBoW cTpeske. MonyumsLlianca
KpuBaa bblna cnMpanbto, KOTopas
CABUTANNCH HA Ty XKe BE/INYMHY, Ha
KOTOPYH NOBOpaYmMBaaca Komnac, n
MeXAY BUTKAMK CMPAnM COXPAHANOCH
OZHO W TO e paccTofsHue.
Norapudmmnueckas cnupans boina
BnepBble onucaHa JekapTom u nosxke

O6byuvatowmiica N pacckasbiBaeT NPo UCTOPUIO
BO3HMKHOBEHMA U PA3BUTUA MNOHATUA
norapnommnyeckon cnupanu.

OK 01,

OK 02,

OK 03,

OK 06,

NnK1.1

becepga

86




WHTEHCUBHO UcceaoBaHa bepHynan,
KOTOpPbIN Ha3blBa/l eé —
«yAMBUTENbHAA CNUPASbY.

JNlorapudmmyeckyto cnmpanb Ha3blBalOT
pPaBHOYro/ibHOM cnupanbio. B ntoboin
TOYKe Norapudmmnyeckor cnmpanm yron
MeXy KacaTe/ibHOW K HEW U paaunyc-
BEKTOPOM  COXpaHAET  MOCTOAHHOe
3HayeHue

1caodcTRO

Zo=2p
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MNepeHoc NPUOBPETEHHbIX
3HaHUA U UX NepBUYHOE
NpUMeHeHue B HOBbIX
YCNOBUAX c Le/blo
dbopmmMpoBaHUs YMEHMUM
(TBOpueckne,  npobnemHble
33/auu, cUTyaumm)

Obyyatowmiica M pacckasbiBaeT  npo
norapudmmnyeckyto cnmpasb B apxXMTEKType U
XuBOMUCH

LLlyxoBckasi 6awuHs. Mockea

CamocTonaTtesnibHoe
BbIMNo/IHEHUE 3a,a,aHvu7|

MpeanaraeTca TBOPYECKOE 3a43aHMeE.
PaspaborTaiiTe ansaiiH MHTEpbepa
NCNO/Ib30BaHMEM NOTrapuPMUYECKOn
cnupanu. PesynbTaT nsobpasute Ha
KomnbloTepe B nporpamme Adobe
Photoshop.

BbInonHAOT 3agaHue

MpaKTnyeckasn
pabota

88




0O606LeHne 1
cMcTemaTmsauma pesybTaToB
BbINO/IHEHWA NPAKTUYECKMX
paboT, 3agaHui

MpeactaBbTe pe3ynbTaThl Bawen
paboTbl

Obyyatowmeca 4eMOHCTPUPYHOT Ha 3KpaHe
pa3paboTaHHble BapMaHTbl MHTEPbEPA

3. 3aKknouMTeNbHbIN 3Tan 3aHATUA

MoageaeHme UToros paboTbl;
dUKcauma 4OCTUKEHMA Lenei
(oueHKa aesTenbHOCTU
obyyatoLLmxca); onpeaeneHne
NepcneKTMBbI AalbHEMLLEN
paboTbl

Mbl paccMmoTpeny NpUMMeHeHue
norapuoma. NosHakoMuaUCh ¢
NCTopUEN BOSHUKHOBEHMA MOHATUSA
norapmpmmyeckon cnnpanm n ee
MaTeEMaTUYEeCKMMM CBOMCTBAMM.
PaccmoTpenu npumeHeHue B
apxutekType. PaspaboTtanm

becepga
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Mcnosb3oBaHMe norapnPmmnyeckomn
cnupann B agnsanHe UHTepbepa

4. 3apaHuna pha
CaMOCTOATENIbHOTO
BbINOJIHEHUA

PaspaboTaitTe gm3saitHepckme
3/1EMEHTbI OAEXAbl C MOMOLLbHO
norapndmmyeckon cnupanm
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Paspen 7. dnemeHTbl TEOPUU BEPOATHOCTEN U MATEMATUUECKOMU CTaTUCTUKMU

OnNopHbIii KOHCNEKT TeMbl 7.1, 7.3 dnemeHTbl TeOPUU BEPOATHOCTEN U MaTeMATUUYECKOM CTaTUCTUKU

Tema 3aHATUA

DNIeMEHTbI TEOPUKN BEPOATHOCTEN U MaTEMATUUYECKOM CTaTUCTUKN

Co,u,epma HWeE TeMbl

CobbITe, BepoATHOCTb COBbITUA. CIOMKEHME 1 YMHOMEHME BepoATHOCTEN. [IMCKPETHAA ClydaitHas BENMYMHA, 3aKOH ee
pacrnpeaeneHus

Tunbl 3aHATUA

KombuHmnposaHHoe

MnaHupyembl
obpasoBaTesibHble
pesynbTaThl

[1P6 7, 1P6 8, 1P6 14.
OK 01, OK 03, OK 04, OK 05

®dopmbl
OopraHM3auum

y4ebHo
OEeATeNbHOCTH

®poHTaNbHadA, MHAVBUAYA/IbHAS, FPynnoBas

Tunbl OLEHOYHbIX
MEPONPUATUIA

YCTHbIM onpoc, peLueHre 3a4au.

1. [Ba cTpenka caenanv no of4HOMYy BbICTPENy No MULLEHWU. BepoATHOCTM nonazaHuaA no uenm pasHbl p1=0.6 u p2=0.5 cooTBeTcTBEHHO.
Haitun, uto BeposATHee: ABa, OAHO WIN HX OAHOTO NOPAXKEHUA LeNN.

2. Ha nosnke ctoAT 7 y4ebHUKOB, U3 KOTOPbIX TPY MO

matemaTumke. C NosIKM Hayrag B3a/M ABa y4ebHUKa. HalTi BepoATHOCTb TOro, YTO 06a OHWM OKaXKyTCs y4ebHMKamMM No MaTeMaTUKe.

3. 3K3amMeHaUMOHHbIN BuaeT No matemaTtmke coaeput 10 3agaHnii. M3yyanocb YMCAo 3a4a4, PeLLEHHbIX abUTypueHTamu
Ha BCTYNUTE/IbHOM 3K3ameHe. Pe3ynbTaTbl cAadun ak3ameHa ana 300 abutyprueHTOB TaKOBbI

X |0 1 2 3 4 5|6 7 8 9 10
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n (13 |17 |15 |35 |10 |9 |40 |51 |45 |33 |32

Yemy paBHa moga NpeacTaB/eHHOro paja pacnpeaeseHnsa?
OtBeThl. 5, 8,7,6, 5

3agaHua gna
CaMOCTOATENBHOMO
BbIMNO/IHEHMA

1. [lBa cTpesika caenann no ogHOMY BbICTPeny Nno MULLeHW. BepoaTHOCTM nonagaHua no uenm pasHbl p1=0.7 u p2=0.6
COOTBETCTBEHHO. HaliTh, 4To BepoATHee: ABa, O4HO UM HU OLHOIO NOPAXKEHMA LeNu.

2. ®abpuKa BbINyCKAaeT CyMKU. B cpesHem Ha 190 KayecTBEHHbIX CYMOK MPUXOAUTCA BOCEMb CYMOK CO CKPbITbIMM AedeKTamu.
Halaute BEPOSATHOCTb TOTO, YTO KyMIEHHan CyMKa OKaXKEeTCs KaueCTBEHHOM. Pe3yibTaT OKpyramTe 0 COTbIX.

3. Pe3ynbTaTbl B3BelwMBaHUA 50 cayyaliHbim 06pa3om O0TOBPaHHbIX Navek Yan npeacTaB/ieHbl pagoM pacnpegeneHms
X | 147 | 148 | 149 | 150 | 151 152 | 153 | 154

n |4 5 8 12 10 7 3 1

|
Hangute moay gaHHoro psaa Habagaembix AaHHbIX.
OtBeTbl. 151; 149; 150; 150,5.
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TexHonoruyeckasa Kapta tema 7.2 BepoATHOCTb cO6bITUM B AeATEeNIbHOCTU AU3aiHepa

Tema 3aHATUA

BepoAaTHOCTb COObLITUI B AieaTeNbHOCTM An3aiHepa

Co,cl,ep>+<a HWE TeMbI

NoAHOM BEPOATHOCTU B HEABHOM BUNAE

SnemMeHTb! pacyeTa OCHOBHbIX TEXHUKO-3KOHOMUYECKUX noKasaTenemn NPOEKTUPOBAHUA. Ucnonb3osaHme d)OpMyl'IbI

Tun 3aHATUA

MNpakTnyeckoe 3aHATUE

4. | ®opmbl OpraHn3aLmm yuebHom

AeATeNbHOCTU

@PpOHTaANLHO - FPYNNoBas

dTanbl 3aHATUA

JeatenbHOCTb Npenogasarens

[JeAatenbHOCTb CTYyAEHTOB

MnaHnpyem
ble
obpasosare
NibHble
pe3ynbTatbl

Tunbi
OL,EHOYHbIX
meponpuaTuin

1. OpraHU3aUMOHHDbIM 3Tan 3aHATUA

CoszaaHue paboyeit
06CTaHOBKM, aKTyanm3auma
MOTWBOB y4ebHOM
AeatenbHocTu. MNposepka
BbINOAHEHWA 3aaaHnii BCP /
BXOZHOM KOHTPO/1b

CerogHA Mbl  C BaMM  Hay4Ynmmcsa
Haxo4WUTb BEPOATHOCTb KayeCTBEHHbIX
n34ennii, ydnTbiBas BEPOATHOCTb BpaKa
N UCNONb3YA UMEIOLMECA 3HAHMUA

AKTyanmsauus coaepaHms,
HeobX0aMMOro ANA peLleHns
3334

3apaua l.

B OV3aNHepCKom dnpme TpU
KOHCYNbTaHTa. KaXaplh U3 HUX 3aHAT C
KAMEeHTOM Cc  BeposaTHocTbto  0,3.
Haigute BepoOsATHOCTb TOro, 4YTO B
CNYYalHbIA MOMEHT BPEMEHMU BCE TpwU
KOHCY/NIbTAHTa 3aHATbI OAHOBPEMEHHO

BepoATHOCTb nNpou3BeAeHUA He3aBUCUMbIX
cobbITUi paBHa NpPoOu3BeEHUIO
BEPOATHOCTEN 3TUX cobbiTnin. o3aTomy
BEPOATHOCTb TOTO, YTO BCE TPWU KOHCY/NbTaHTa
3aHATbI pasHa (0,3)3=0,027

®poHTaNbHbIN
onpoc
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(cumTaliTe, YTO K/AMEHTbI  3axoaAaT

He3aBMCUMMO ApYr OT Apyra)
2. OCHOBHOI1 3Tan 3aHATUA
BocnpousseaeHme 3HaHWI OK 01, OK | ®poHTaNbHbIN
ON18 X NPUMEHEHNA B Kakoe CBOWCTBO oTHocuTenbHOW | CBOMCTBO YCTOMYMBOCTM B cepum Honblioro | 03, OK 04, | onpoc
CTaHAAPTHbIX ycnoBuMsAX (No 4acToTbl Bbl 3HaeTe? ymcna onbITOB. OK 05.
aHanornm, AencTenA B Kak cBA3aHbl OTHOCUTENbHAA YacToTa U | OTHOCUTeNbHAA YactoTa cobbitma — 3710 | MK 1.4.
CTaHAAPTHbIX CUTYaLMAX, BEPOATHOCTL? npnbANKeHHan oueHKa BEPOATHOCTH
TPEHUPOBOYHbIE BcnomHum obo3HaveHums. cobbiTuA.
yNpaXKHeHUA) Mpumep. OueHNTE BEPOATHOCTb BpaKa W(A) = k

nsgenus, ecnm 6oino npuobpeteHo 100 (4) = n

n3aenui, a B ceA3M ¢ bpakom

BO3BpaLlLEHOo 7 U3aenni. P(4) ~ 0,07
MepeHoc NprobpeTeHHbIX 3apava 2. Ana pa3paboTku MpakTnyeckasn
3HAHMIM U UX NEPBUYHOE OV3aNHEPCKOro MNpoeKTa KBAapTUPHOrO pabota no
nNpMMeHeH1e B HOBbIX nomeweHnAa HeobxoaAnMo npeacTaBuTb peweHuto
YCNOBUAX C LeNbio Ha Bblbop 2 BMAA MCNONb3YyEeMbIX 3aga4

H2 H1

$opMMPOBaHUA YMEHWI
(TBOpYECKME, NPOBAEMHDbIE
3334, CUTyaLmn)

MaTepwuanos. Mepsblit MaTepuan nmeert

5% 6paka, BTOpor 1%. bonee
KayeCTBEHHbIM maTepuan cTouT
[opoXKe. An3zaiHep pewwnn
ncnonb3oBaTb 06a matepuana: Tam, rae
Harpyska  6ygeT  Mana,  MOXHO

MCNO/Ib30BaTb MEHEEe KayecCTBeHHbIN
maTtepuan. Y Hero nonayy4uaocb, 4TO
nepsbii maTepuan coctasnaseTt 40%, a
BTOpot — 60% oOT obuero obbvema
matepuana. Hanaute BepoOATHOCTb

Kak BMAHO 13 pMUCYHKa, cobbiTUe A cOCTOUT U3
yacTel nepeceyeHus ¢ cobbiTmamm H1, H2.
To ecTb Mbl moxem 3anucaTb A=A-H1+A-H2.
MNMockonbKy H1 n H2 He nepeceKkatoTca, TO
P(A)=P(A-H1)+P(A-H2).

P(A-H1) = P(A)-P(A/H1) = 0,4-0,05 = 0,02.
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6paka 3TUX MCNOb3yeMblX
MaTepuranos.

PeweHue.

346ecb MOXHO paccy*KAaaTb, UCNO/b3yA
anarpammy dnnepa-BeHHa. Y Hac aga
BMAA MaTepuranos. BepoATHOCTb
ncnonb3oBaHus nepsoro P(H1) = 0,4,
cooTBeTcTBEHHO BTOporo P(H2) = 0,6.
Myctb 6pak — 31O cobbiTe A. Toraa
YyC/NIOBHAs BepoATHOCTb Opaka npwu
YC/IOBMM, YTO MaTepuan nepsoro snaa,
paBHa P(A/H1) = 0,05, a BepoATHOCTb
6paka y BToporo suaa P(A/H2) = 0,01.
MocmoTpuTe Ha PUCYHOK M aoBeauTe
pelleHne Ao KoHua.

3apaua 3.

MycTb OT nepsBoro npeanpuATUA
noctynuno 20 An3aliHEPCKUX MU3aenuni
ana opopmneHns ogexabl, oT BTOPOro -
10, ot Tpetbero — 70. BepoAaTHOCTM
HEeKayeCTBEHHOro N3roToBAEHUA
OV3aNHepCcKoro nsgenua Ha
npeAnpuUATUAX COOTBETCTBEHHO PABHbI:
0,02; 0,03; 0,05. Onpegenute
BEPOATHOCTb nonyyeHuna
HeKayeCTBEHHOro OV3anHepCcKoro
nsgenuna ana obopmneHnsa oaexapl.
Pewwnte OaHHY0 3agavy
CamMOCTOATE/IbHO

AHanorunuHo, P(A-H2) = 0,6-0,01 = 0,006.
HakoHel, HaxogMm BepoATHOCTb 06lLero
6paka P(A)=0,02+0,006=0,026.

To ecTb 2,6%.

OTBeT: BepOATHOCTb HpaKa 2,6%

Obyuyatowmecs BbINONHAOT pelleHme.
3aTem obCyKaaem ero v CpaBHMBAEM OTBETbI
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CamocronartenbHoe
BbIMO/IHEHWE 334aHUN

MNpenogasaTtensb npegnaraet
obyyatowmmcs CaMOCTOATE/IbHO
paspaboTtaTb 3agauun c
npodeccnoHanbHOM

HanpaBNEHHOCTbIO, 4YTOBbl  OLEHUTH
BEPOATHOCTb KayecTBa, KOTOpoe 3aTem
MO3KHO MEHATD, yunTbIBanA B
AanbHelLeM CTOMMOCTb MaTepMasnos

Obyvatolwmeca paspabaTbiBaloT M HaxoaaT
MmaTepuanbl AN BbINOJIHEHUA 3a4aHus,
MCNoNb3ya Yy4yebHYlO W AOMOJIHUTENIbHYIO
nuTepartypy, NHTEPHET-UCTOYHUKMU.
OdopmnsatoT ycnosme U pelleHme Ha ncTax
A3

0O606LLeHMe 1
CMCTEMATM3ALMSA Pe3yNbTaToB
BbINO/IHEHWNA NPAKTUYECKUX
paboT, 3agaHni

MpepctaBbTe paspaboTaHHble Bamwu
paboTbl

Obyuatowmeca  (npeacrtasutenn  rpynn)
AEMOHCTPUPYIOT peweHne 3agad. OTsevatoT
Ha AONONHUTE/IbHbIE BONPOCHI

KoHTponupyer
AeATeNbHOCTb
obyuaroumxca
)
KOHCYNbTHpYye
T npwu
HeobxoamMmoc
™

MpeacrasneH
me M 3awmTa
pabot

3. 3aKkniouuTeNnbHbIN 3Tan 3aHATUA

MoaseaeHue UToros paboTbl;
dUKcauma 4OCTUKEHMA Lenei
(oueHKka aesTenbHOCTU
obyyatoLLmMXcA); onpeaeneHne
MepCcneKTMBbI Aa/ibHelLLeN
paboTbl

Mbl Hay4YMAUCb HaxXO4MUTb BEPOATHOCTb
KauyecTBEHHbIX  M34eNuli,  Y4yuTbiBan
BEPOATHOCTb Bpaka

4. 3apaHua pha
CaMOCTOATE/IbHOTO
BbINOJ/IHEHUA

OdopmuTte BbINOSHEHHYIO BaMu paboTy
B Nnporpamme PowerPoint

30P
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