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COJNEPKAHHUE

[ToypouHbIii TeMaTHYEeCKHI TUIAH (0a30BBIH YPOBEHD — BAPHAHT 1) .ovvveviieieiieeieiiesieesie e sae e eae e 4

OHOpHBIG KOHCIICKTBI U TEXHOJIOT'MYCCKUC KaPThI



VYuebnslii ron  2022-2023

Jucuumirmna MaremaTrka

1. TOYPOUHBIN TEMATHYECKWII IJIAH (6a30Bb1ii yposens — Bapuant 1)

CrenmanpHOCTh / mpodeccust 25.02.08 «Dkernyaraiius 6eCUI0THBIX aBUAITMOHHBIX CUCTEMY

[IpenonaBatens OcmanoBa Aimatr AirieBHA

HaumenoBanue Koumnu | Tun 3ausaruii Mexnpenmer | Jonoanurens | OcHaieHnue Tunbt IMpumeyanue
pa3aesioB U TeM €CTBO Hble CBA3U* Hasl OLICHOYHBIX
4acoB JuTeparypa MeponpusTHii
Paznen 1. IloBTropenme 18
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Lens u 3amaumn 4 KOMOWHHUPOBAHHO YcrHbie
MaTeMaTUKU npu e OTBETBHI,
OCBOEHUU pelieHue 3anaq
crenuagbHOCTH. Yucna u
BBIUHCIICHUS
Tema 1.2 IlpoueHTHBIE 4 KOMOHWHUPOBaHHO YcTHBIE
BBIUKCIICHUS. Y paBHEHUS e OTBETHI,
U HEPABEHCTBA pelieHue 3aga4
Ilpogheccuonanvno- 4 MIPaKTUYECKOE MJK.01.01. | Anekcees, A.T. JIucter A3, TBopueckuit
OpUEeHmMuposanHnoe Jwn3aiin- Jwn3ain- KapaHIally, OTYeT
cooepicanue MPOEKTUPOBAH | MPOECKTUPOBAH (dbaomacrtepsl,
(cooeporcanue ue ue:  ydeOHoe JVHEWKa,
NPUKTIAOHO20 MOOYA) nocodbue i LHUPKYJIb
Tema 1.3 IlpoueHTtHbIE CIIO
BBIUMCIICHUS] B 3ajadax
J3anHepa
Tema 1.4. Pemenue 3amad. 2 KOHTPOJIbHAs DOC IIncrmennas KonTponbnas
Bx0/1HOH KOHTPOJIb pabora pabota paborta - 1 yac




Paznen 2. Ilpsimble u

30

IVIOCKOCTH B

NPOCTPAHCTBe.

Koopaunarsi )/ |

BEKTOPbI B

MPOCTPAHCTBE

Tema 2.1  OcHoBHBIE 4 KOMOWHHUPOBAHHO YcrHble

MOHATHSL CTEPEOMETPUHU. e OTBETHI,

Pacnionoxxenne npsiMpIx u pelieHue 3aaa4

IIJIOCKOCTEN

Tema 2.2 6 KOMOWHHUPOBAHHO YcrHbie

[TapannensHOCTb e OTBETHI,

IpsAMBIX,  IOpsIMOM U pelieHne 3a1a4y

TJIOCKOCTH, MJIOCKOCTEN

Tema 2.3 4 KOMOWHHUPOBAHHO YcrHbie

[leprieH TUKYISIPHOCTD e OTBETHI,

NpsAMBIX,  IOpsIMOM U pelIeHne 3a1a4y

TJIOCKOCTH, MJIOCKOCTEN

Tewma 2.4 TleprieHquKymsip 4 KOMOWHHUPOBAHHO YcrHbie

u HaksoHHas. Teopema o e OTBETHI,

TpeX NEepHeHIuKyIsIpax pelieHue 3aaa4

Tema 2.5 Koopaunats! u 4 KOMOWHUPOBaHHO YcTHBIE

BEKTOPBI B IPOCTPAHCTBE e OTBETHI,
pelieHue 3anaa4

Ilpogpeccuonanvho- 6 MPaKTUYECKOE OI1.03. CxkakoBa, A.l. Jlucter A3, TBopueckuit

OpUEHMUPOBAHHOE Pucynok ¢ Pucynoxk " KapaH/Jalluy, OTYeT

cooepricanue OCHOBaMH JKABOIIHCH: ¢domacTepsl,

(cooepircanue MEPCIEeKTUBBl | YUEOHUK IS JTUHEelKa,

NPUKTIAOHO20 MOOYIA) CIIO LHUPKYJIb

Tema 2.6 Pacnonoxenue

MPSAMBIX M IJIOCKOCTEW B

pabotax nu3aiiHepa

Tema 2.7 Pemenue 3amad. 2 KOHTPOJIbHAs DOC IIncrmennas KonTposnbnas

IIpsmble M mIOCKOCTH, pabota pabota paborta - 1 yac




KOOpAUHAThI 1 BEKTOPLI B

IIPOCTPAHCTBE
Paznen 3. OcHoBBI 26

TPUTOHOMETPHUH.

Tpuronomerpnueckne

byHkunn

Tema 3.1 4 KOMOWHHUPOBAHHO YcrHbie
Tpuronomerpuyeckue e OTBETHI,
(GYHKIHMU TTPOU3BOJIILHOTO pelieHue 3aaa4
yria, yucia

Tema 3.2 OcHoBHBIE 4 KOMOWHHUPOBAHHO YcrHbie
TPUTOHOMETPUYECKHE e OTBETHI,
TOXKJIECTBA pelieHue 3aaau
Tema 33 6 KOMOMHHPOBAHHO VYcrHble
Tpuronomerpuyeckue e OTBETHI,
(GyHKIIMHM, UX CBOWCTBA U pelieHue 3aaa4
rpaduKu

Tema 3.4  OO6parHbie 4 KOMOMHHPOBAHHO VYcrHble
TPUTOHOMETPUUECKHE e OTBETHI,
byHKIIUHU pelieHue 3anaa4
Tema 3.5 6 KOMOMHHPOBAHHO YcTHBIC
Tpuronomerpuueckue e OTBETHI,
YpaBHEHHUS M HEPAaBEHCTBA pelieHue 3aaa4
Tema 3.6 Pemenune 3anau. 2 KOHTpPOJIbHAs DOC IIucemennas KonTponbHas
OCHOBBI TPUTOHOMETPHH. paborta pabora paborta - 1 yac
Tpuronomerpuueckue

byHKIMH

Paznen 4. llpousBoanas 50

" nepsoodpasHas

GyHkunn

Tema 4.1 ITonsatue 8 KOMOWHUPOBaHHO VYcTHBIE
npou3BogHON. DopMyIibl e OTBETHI,

" npaBuia
muddepeHmpoBaHus

pemICHUC 3a/1a4




Tema 4.2 Tlonstue o KOMOHWHHUPOBAHHO YcrHbie
HETPEPHIBHOCTHU e OTBETHI,
byHKIIH. Meron penieHue 3anad
WHTEPBAJIOB

Tema 4.3 KOMOHWHHUPOBAHHO YcrHble
['eomeTpuyeckuit u e OTBETHI,
buznueckuit CMBICTT pelieHue 3aaa4
MIPOU3BOAHOMN

Tema 4.4 MOHOTOHHOCTh KOMOHWHHUPOBAHHO YcrHble
byHKIIH. Touku e OTBETBHI,
SKCTPEMYMBI pelieHue 3aaau
Tema 4.5 WccnenoBanue KOMOWHHUPOBAHHO YcTHBIE
GYHKIIUH W TOCTPOCHHE e OTBETHI,
rpadukoB penieHue 3aaau
Tema 4.6 HaubGonbiiee u KOMOWHHUPOBAHHO VYcrHbie
HavMEHbIIIEe  3HAYCHUS e OTBETBHI,
byHKIIIU perieHue 3aaau
Ipogeccuonanvno- IIPAKTUYECKOE M/IK.01.03. | I[IaBioBckas, Jluctel A3, TBopueckuit
OpUEeHmMupoBanHoe MeTtobl E.3. OcHoBbl KapaHJaI, OTYeT
cooepiicanue pacuera Ju3aiiHa u | Qromacrepsl,

(cooeporcanue OCHOBHBIX KOMIIO3HUIINH JINHEHKa,

NPUKIAOHO20 MOOYA) TEXHHUKO- COBPEMEHHBIE LUPKYJIb

Tema 4.7 HaxoxaeHue SKOHOMUYECKH | KOHLIECMIIUU:

ONTHUMAJIBHOTO X ToKa3zaTeneil | yueOHoe

pe3ynbrata C IOMOUIBIO IPOEKTUPOBaH | mocodbue  JuIst

IIPOU3BOIHOMN pu us CIIO

0(OpMIICHUHU 3aKa30B

Tema 4.8 IlepBooOpa3Hast KOMOHWHUPOBaHHO YcTHBIE
byHKIHAN. [TpaBuna e OTBETHI,
HAaxXO0X/JICHUS pelieHue 3aaau
IepBOOOPA3HBIX

Tema 4.9  Ilnowaas KOMOMHHPOBAHHO YcrHble
KPUBOJIMHEUHOM e OTBETHI,

pCIICHUC 3a/1aYd




Tparnenuuu. ®opmyna
Hrrotona — Jleitbuuia
Tema 4.10 Pemenue 2 KOHTpPOJIbHAS dOC [Incemennas KoHntposbHas
3amad. [lpomsBomHas wu paborta pabora pabora - 1 yac
nepBooOpaszHas QyHKINUU
Paznen 5. 34
MHOrorpaHHUKH U TeJia
BpallleHHus
Tema 5.1 [Ipuszma, 8 KOMOHWHHUPOBAHHO YcrHble
napajienenumnen,  Kyo, e OTBETHI,
NMpaMKJia U UX CEUEHUs pelieHue 3aaa4
Tema 5.2 IlpaBusibHbIe 4 koMmOuHupoBanno | MJIK.01.01. | Anekcees, A.T. TBopueckuit
MHOTI'OTPaHHUKH - ApT e Jwn3aitn- Jwu3zaiin- OTYET
OOBEKTHI MPOEKTUPOBAH | MPOCKTHPOBAH

ue ue:  ydeOHOE

nocobue A
CIIO

Ilpogpeccuonansno- 4 IIPaKTUYECKOE YcTHbIE
OpUEHMUPOBAHHOE OTBETHI,
cooepiicanue pelieHue 3aga4
(cooeporcanue
NPUKIAOHO20 MOOYA)
Tema 5.3  [ununaap,
KOHYC, IIap ¥ UX CEYEHUs
Tema 5.4 OO0bembl u 8 KOMOWHHUPOBAHHO YcrHbIe
IUIOIaId  MTOBEPXHOCTEN e OTBETHI,
TeN pelieHue 3aaau
Ilpogpeccuonanvno- 4 MIPAaKTHUYECKOE OIL.03. CkakoBa, A.l. 3amura
OpUEHMUPOBAHHOE Pucynok ¢ Pucynok u Ipe3eHTalni
cooepicanue OCHOBaMHU KUBOIINCH:
(cooeporcanue MEePCHEKTUBBl | YICOHHK  JIJIst
HPUKTIAOHO20 MOOYIs) CIIO
Tema 5.5  Ilpumepst

CUMMETpUH B podeccun




Tema 5.6 Pemenue 3anau. 6 KOHTpPOJIbHAS dOC [Incemennas KoHntposbHas
MHOTOrpaHHUKH H Tela pabora pabota pabora - 1 yac
BpallleHUs

Pasnea 6. Cremenm u 42

KOPHH. Crenennas,

nokasarteJibHasi u

Jorapudpmuyeckas

byHkunn

Tema 6.1 Crenennas 4 KOMOHWHHUPOBAHHO YcrHble
byHKIUSA, ee CBOICTBa. e OTBETHI,
[TpeobOpaszoBanue pelieHue 3aaa4
BBIPXKEHUI ¢ KOPHSIMHU n-

O CTEeNEHU

Tema 6.2  CaoiicTBa 6 KOMOMHHPOBAHHO YcrHble
CTEIEHHU C palliOHAJIbHBIM e OTBETHI,

u JEHCTBUTENbHBIM pelieHue 3aaa4
10Ka3aTesIMU

Tema 6.3 Pemenne 4 KOMOMHHPOBAHHO YcrHble
HPPAMOHATIBHBIX e OTBETHI,
ypaBHEHUH pelieHue 3anaa4
Tema 6.4 IlokazarenpHas 8 KOMOWHHUPOBAHHO VYcrHbie
¢GbyHKLMsA, €ee CBOWCTBA. e OTBETHI,
ITokazaTenbHbIe pelieHne 3aaa4d
ypaBHEHHUS U HEPABEHCTBA

Tema 6.5 Jlorapudpm 6 KOMOWHHUPOBAHHO VYcrHbie
YyHUCIa. CaoiicTBa e OTBETBHI,
sorapu(dmosn perieHue 3aaaq
Tema 6.6 8 KOMOHWHUPOBaHHO YcTHBIE
Jlorapudpmuaeckas e OTBETHI,
¢byHKIMsA, ee CBOWCTBA. peleHue 3aaa4
Jlorapudmuaeckue

YpaBHCHH, HCPABCHCTBA




Ilpogheccuonanvno-
OpUEHMUPOBAHHOE
cooeprcanue
(cooepircanue
HPUKIIAOH020 MOOYJ1:)
Tema 6.7 Mcnonb3oBaHue
JorapuMUIEeCcKOM
CIUpaH npu
BBITIOJTHEHUH nu3aiiHa
WHTEPhEpa

MPaKTHYECKOE

OI1.03.
Pucynok ¢
OCHOBaMH

IIEPCIIEKTUBEI

CkakoBa, A.T'.
Pucynoxk u
KHUBOITUCH:

y4eOHUK IS
CIIO

YcrHBIE
OTBETHI,
perieHue 3a1a9

Tema 6.8 Pemrenue 3amau.
CremnenHas,
MoKa3aTelbHas u
sorapudmudeckas

byHKIIIU

KOHTPOJIbHAS
paborta

OOC

IIucrmennas
pabora

Kontponbnas
pabora - 1 yac

Pasmea 7. DJeMeHTBI
TEOPUH BEPOATHOCTEH M
MaTeMaTH4YeCKOoM
CTATHCTHKH

32

Tema 7.1 CoOriTHE,
BEPOSITHOCTh  COOBITHSI.
CnoxxeHre U yMHOXEHHE
BEPOATHOCTEMN

KOM6HHHpOBaHHO
€

YcTHBIE
OTBETHI,
penieHue 3agau

Ilpogpeccuonanvno-
OpUEeHMUPOGAHHOE
cooepircanue
(cooeporcanue
NPUKIAOHO20 MOOYA)
Tema 7.2 BeposiTHOCTB
COOBITHH B IEATEIBLHOCTH
nu3anHepa

MMPAaKTUYICCKOC

MJIK.01.03.
MeTobl
pacuera

OCHOBHBIX
TEXHUKO-
YKOHOMHUYECKH
X IToKa3aTeneu
MPOEKTUPOBAH
Hs

ITaBnoBCKas,
E.3. OcHOBBI
nu3aiiHa "
KOMITO3HITUH:
COBPEMEHHBIE
KOHIIETIIHH:
yuebHoe
nocobue g
CIIO

YcTHBIE
OTBETHI,
penieHue 3agau
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Tema 7.3 Jluckpernas 6 KOMOHWHHUPOBAHHO VYcrHbie
ciyJaiiHas BEJIMYMHA, e OTBETHI,
3aKOH €€ pacipeieleHHs pelieHue 3aaau
Tema 7.4 3anauun 6 komOuHupoBanHo | MJIK.01.03. | IIpoxopos, YcrHbie
MaTeMaTHUEeCKOMI e Metopl I0.B. Jlekuun OTBETHI,
CTaTUCTUKH. pacuera o Teopuu pelieHue 3aa1a4
DNeMEeHThI TEOpUHU OCHOBHBIX BEpPOSITHOCTEHN
BEPOATHOCTEH u TEXHHUKO- u
MaTeMaTU4YeCcKou SKOHOMHUYECKH | MaTEMaTHYECK
CTaTUCTUKH X MOKa3areneil | ol CTaTHCTHKE:

MPOSKTHPOBAH | YICOHUK u

us MIPAKTUKYM JUIS
CIIO

Tema 7.5 DnemeHTbI 2 KOHTPOJIbHAs DOC [Iucemennas Kontponbnas
TEOPUH BEPOSITHOCTEH U pabora pabora pabora - 1 gac
MaTeMaTH4eCKON
CTaTUCTUKH
dopma NPOMEKYTOYHOMU JK3aMeH DOC [Iucemennas
aTTECTaIlUU pabora
Hroro 232
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2. OHOPHBIE KOHCHEKTHBI U TEXHOJIOI'MYECKHUE KAPTbBI
B omopHBIX KOHCMEKTaX M TEXHOJIOTUYECKUX KapTax MCIOIB3YIOTCS CIEAYIOIIUe 0003HAYeHUS
MJIaHUPYyeMbIX pe3ysibTaToB ocBoeHust AucuIuinabl (11K coorBercTBytor - ®I'OC CIIO 54.02.01 Juzaitn
(o orpacism)):

JAucnuniimHapHbie (MpeaMeTHbIe) pe3yJabTaThl HA 0230BOM YPOBHE OTPAKAIOT

JIP61. Brnanenue meTogamMu J10Ka3aTeiabCTB, aJTOPUTMAMU PEIICHUs 3ajad; yMeHHe (popMyIupoBaTh
ONpeJIETICHUsI, aKCUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHUS B XOJI€
pelIeHus 3a/1a4;

JIP62. YmeHue omepupoBaTh MOHATHUSMH: CTENEHb YHWCIA, JorapudM 4YHUCIa; YMEHHE BBINOJHAThH
BBIYHMCIICHHE 3HAYEHUH 1 MPeoOpa30BaHUs BBIPAKEHHH CO CTENEHIMHU | Jorapu@mamu, mpeodpa3zoBaHus
JIPOOHO-PAMOHAILHBIX BBIPAKCHHUIA,

JAP63. VYmeHue omnepupoBaTh IMOHATUSAMHU: pPALUOHAIbHbIC, HPpPANUOHAIbHBIC, IOKa3aTeIbHbIE,
CTENeHHbIE, Torapu(PMUUECKHe, TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

JIP64. VYwmenuwe onepupoBaTh MOHATHAMH: (YHKIMS, HeNpepbiBHas (QYHKIHs, [POU3BOIHAS,
nepBooOpa3Has, OomnpeeNeHHbI HHTErpai; yMEHHE HaXOAUTh MPOU3BOJIHBIC FJIEMEHTAPHBIX (YHKIIHA,
UCIIOJIB3YS CIIPABOYHBIE MAaTEPUaJIbl; UCCIEIOBATh B MPOCTEUIINX CIy4asX (PYyHKIIMH HA MOHOTOHHOCTD,
HAXOJWTh HAWOOJBIIMNEC W HAUMEHBINHME 3HAYCHUS (YHKIHA, CTPOUTh TpapUKd MHOTOWICHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMAaTUYECKOr0 aHaIN3a; IPUMEHITh IPOU3BOJHYIO IIPU PELICHUH 33]a4
Ha JBMKEHME; pellaTh IPaKTUKO-OPUEHTUPOBAHHBIC 331a4M HAa HauOOJbIINE U HAUMEHbILINE 3HAUEHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHUS;

JIP65. YMeHue onepupoBaTh MOHATUSIME: palliOHANbHAS (QYHKIHS, TOKa3aTenbHas QYHKIUS, CTelIeHHAs
byHkus, norapupmudeckas GyHKIUSA, TPUTOHOMETpUYECKHEe (YHKIMH, 0OpaTHbIe (QYHKIIMH;, YMEHUE
CTpOUTH TpadUKH U3YYEHHBIX (YHKIMHA, HCIONIB30BaTh TpadUKd MPU H3YYCHHH TPOIECCOB H
3aBUCHUMOCTEH, MpU PEIICHUU 3a/ad U3 IPYrHX y4eOHBIX MPEeIMETOB M 3aJad U3 PeajbHOU JKU3HH,
BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEXY BEIMYNHAMU;

JIP66. YMeHue pemiath TEKCTOBbIE 331a4M Pa3HBIX THIOB (B TOM YKCJIE Ha MPOLEHTHI, IOJIU U YacTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 3aJ]aui U3 00JIacTU YIpaBJICHUS JIUYHBIMU U
CEeMEMHBIMU (PMHAHCAMM ); COCTABJIATh BHIPAXKEHNUS, YpPaBHEHHS], HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4M, UCCIIEeI0BaTh MOTYYEHHOE PELICHHE U OLICHUBATh MIPaBAOI0I00HOCTh PE3y/IbTaTOB;

JIP67. YmeHue omnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHuecKoe, MeauaHa, HaumOonbllee U
HauMEHbIIIee 3HAYCHUS, pa3Max, TUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUe
U3BIIEKATh, HHTEPIIPETUPOBATH HH(POPMAIIHIO, TPEICTABICHHYIO B TA0INIIAaX, HA TUarpaMMax, rpadukax,
OTpaXKaIOIIYI CBOMCTBA peallbHBIX MPOLIECCOB U SBIECHUI; MPEACTaBIATh UHGOPMAIUIO C TTOMOIIBIO
Ta0JIML ¥ AMarpaMM; UCCIIEIOBaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM rpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

JIP68. YMeHue omnepupoBaTh NOHSTHUSIMM: CIIy4YalHBI ONBIT W ClydyallHOE COOBITHE, BEPOSITHOCTH
CIIy4ailHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSITHOCTh C MCIOJIb30BAaHHEM TpadUUyeCcCKUX METOOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI U YMHOKESHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI M POPMYIIBI IPU
pelleHnr 3aj7ad; OIICHWBAaTh BEPOSATHOCTH pPEATbHBIX COOBITUH; 3HAKOMCTBO CO CIIYYaiHBIMU
BEJIMYMHAMHU; YMEHHE MPUBOAUTH TMPHUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHUCENl B MPUPOIHBIX H
OOIIECTBCHHBIX SIBICHUSX;

JIP69. YMenue onepupoBaTh MOHATUSIMH: TOUYKA, TIPsMasi, TIIIOCKOCTh, MPOCTPAHCTBO, ABYTPAaHHBIN yTO,
CKpEeIlMBAaOIIKEcs NpsMble, MapajieIbHOCTh U MEePHEeHANKYISIPHOCTh MPAMBIX U IUIOCKOCTEH, yroi
MEX1y MPSMBIMHU, YTOJI MEXKAY MPSAMOI U IUIOCKOCTBIO, YTOJI MEX]Y IJIOCKOCTSIMHU, PACCTOSIHUE OT TOUKHU
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710 TNIOCKOCTH, PACCTOSTHUE MEXY IPSAMBIMH, PACCTOSIHUE MEKIY IJIOCKOCTAMU; YMEHUE UCIIOIb30BaTh
IIPU pELIeHUH 33/1a4 U3Y4YEeHHbIE ()aKThl U TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaroIllero MUpa;

JIP610. VYMeHue onepupoBaTh IOHATHUSAMH: MHOTOTPAHHHUK, CEUEHHWE MHOTOTpPaHHHUKA, KYO,
napasuiesienune 1, npusma, nupamMmuia, Gurypa u HoBepXHOCTh BpallleHus, HUJIMHAP, KOHYC, map, chepa,
ceueHust (UTYpbl BpalleHUs, IUIOCKOCTh, Kacaromiascs cQepsl, NHIUHApPA, KOHYyCa, IUIONA/Ib
MOBEPXHOCTH MUPAMHJIBI, IPU3MBI, KOHYCA, IIMIIMHAPA, IJIoHIaas chepbl, 00beM Kyda, MPsIMOYTOJILHOTO
napasuiesenune1a, MMpamMuIbl, IPU3Mbl, IUIUHAPA, KOHYCa, Iapa; yMEHHE N300pakaTb MHOTOTPAHHUKH
Y IOBEPXHOCTH BpAILIEHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB; YMEHHUE paclo3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE paclO3HABaTh IPaBUJIbHbBIE
MHOT'OT'PAHHUKY;

JIPG11. VYmenue omnepupoBaTh TOHATHAMHU: JBHKEHHE B MPOCTPAHCTBE, IMOJAOOHBIE (GUTYPHI B
IIPOCTPAHCTBE; UCIOIB30BaTh OTHOILIEHUE IUIOMIACH MOBEPXHOCTEH U 00bEMOB MOJO00HBIX GUTYD MPHU
pELICHUH 3a/1a4;

JIP612. YMeHHME BBIYUCIATH T€OMETPHUSCKHUE BEIIMYWHBI (JUTMHA, YTOJ, TUIONIaAb, 00BhEM, TUIOIIAIhL
MIOBEPXHOCTH ), UCTIONB3Ys U3y4eHHBIE (DOPMYITBI U METO/IBI,

JIP613. YMmenue onepupoBaTh MOHITHIMU: IPSIMOYTOJIbHAS CHCTEMA KOOPJAMHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpa, CKAJISPHOE MPOU3BEACHUE, YIOJ MEXIY BEKTOpaMH, CyMMa BEKTOpPOB,
MIPOU3BEICHNE BEKTOPa HA YHCIIO; HAXOIUTh C MOMOIIBI0 U3YYEHHBIX (POPMYI KOOPAUHATHI CEPEeIUHbI
OTpE3Ka, PACCTOSHUE MEXY ABYMS TOUKAMM;

JIP614. Ywmenue BbIOMpaTh MOAXOAAIIUN W3YYCHHBIH METOJA JIs pEUIeHHs 3aJadyd, pPacro3HaBaTh
MaTemMatuyeckue (akTbl M MaTeMaTH4YEeCKHEe MOJENNW B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHHSIX, B
UCKYCCTBE, yMEHHUE IIPUBOJUTH IPUMEPbl MATEMaTUYECKHX OTKPBITUH POCCUHUCKOM M MHPOBOU
MaTeMaTUYECKON HAYKH.

OK 01. BeiOupats crnocoObl pemieHusi 3agad Mpo(ecCHOHATBbHOM JeSTENIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHbIE CPEJCTBA MOMUCKA, aHAIM3a U MHTEpIpeTauuu MHGOpMaluu, U
MH(}OPMalLMOHHBIE TEXHOJIOTUH JJIsl BBINOJIHEHUS 3a/1a4 MPOPECCUOHANBHOM J1eATEeIbHOCTH.

OK 03. IlnanupoBaTh M peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U JMYHOCTHOE Pa3BUTHE,
NpEANPUHUMATENbCKYIO JAEATeNbHOCTh B IMpodecCHOHANbHONW cdepe, HCIOoNIb30BaTh 3HAHUSA IO
(MHAHCOBON TPaMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYalHUsX.

OK 04. DddexTnBHO B3aUMOAECHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.

OK 05. OcymecTBiasTh YCTHYIO M TNHCbMEHHYIO KOMMYHHUKALMIO HAa TOCYIapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COIMATIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. [TposBnsATh rpax/aaHCKO-NATPUOTHUECKYIO MTO3UIUIO0, JEMOHCTPUPOBATH OCO3HAHHOE MIOBE/ICHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEYEIOBEYECKUX ILIEHHOCTEW, B TOM YHUCJIE C yYETOM TapMOHH3alUU
MEKHAIIMOHAIBHBIX M MEXPEITUTHO3HBIX OTHOIIEHHWH, MPUMEHSTHh CTaHIApThl aHTUKOPPYIIIHOHHOTO
MIOBE/ICHUS.

OK 07. ConeiicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH Cpe/ibl, PeCypcocOepekeHUI0, TPUMEHITh 3HaHUs 00
U3MEHEHUH KJIMMaTra, TMPUHLUIB OEpeXIMBOIO MPOM3BOACTBA, 3((EeKTHBHO JeiicTBOBaTH B
Ype3BbIYAHBIX CUTYAIHSX.
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Ilpogpeccuonanvuvie komnemenyuu no cneyuanvnocmu 54.02.01 JJuzaitn (no ompacnam) (8
Kauecmee npumepa).

I1K 1.1. Pa3zpabaTpiBaTh TEXHHUECKOE 3aJIaHUE COTJIACHO TPEOOBAHUSIM 3aKa3uMKa,

[1K 1.2. IIpoBoaANTH IPEATPOCKTHBIN aHAIN3 JIs Pa3pabOTKH AU3alH-TIPOCKTOB;
[1K 1.4 TIpon3BoAMUTh pacdyeThl TEXHUKO-3KOHOMHUYECKOTO 0O0CHOBAHHMSI MTPEIaraeMoro mpoeKTa.
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Pasznen 1. HOBTOpeHHe Kypca MaTEMaTUKHU OCHOBHOM IIKOJIbI

Omnopuplii koHcnekT Tema 1.1 IHeab u 3a1auu MaTeMATHKH NPU OCBOEHUH CIIEIHAJBLHOCTH. Unc/ia U BEIYHCIEHUS

Tema 3ausTHs Ienb 1 3a)1a4i MATEMATHUKH ITPH OCBOCHHH CIICIIUAIIBHOCTH. YWCiia U BRIYUCICHUS
HCJ'IB M 3aa4i MaTCMAaTUKHAU HpI/I OCBOCHHU CIICIINAJIBHOCTH.
Copteprranie Tembl Basvom,le 3HAHUS U YMEHHS [0 MaTeMaTHKEe B TPO(HECCHOHATILHOM U B TTIOBCEIHEBHOM JIeATEIBHOCTH.
I[CI/ICTBI/UI Had IIOJOXKUTCIIbHBIMU U OTpI/IIIaTGJH)HI)IMI/I quciiaMu, O6I)IKHOB€HHI>IMI/I U JCCATUYHBIMHA IlpO6HMI/I.
JleiicTBus co creneHsMu, GOpMYITbl COKPAIICHHOTO YMHOXCHUS
Bue! zansaTisa Komb6unmpoBanHoe
[TarnpyemMbie JAP6 1, 1P6 5, /1P6 6, Z1P6 9, ZIPG 12, JIPO 14.

O6pa3OBaTeJILHLIe PE3YIIbTAThI

OK 01, OK 02, OK 05, OK 06

®opmBbl OpraHu3aluu
y4eOHOM JesITebHOCTH

@ponranbHas, nHAMBUAYanbHas ([o BEIOOpY 00yuarommxcsi)

THIBI OLIEHOYHBIX
MEPOIPUATHI

OBpuctryeckas 6eceza. OOyyaroImecs BBITATUBAIOT KapTOUKH ¢ Ha3BaHHEM MPOGECCHI/CIIeLUAIBHOCTH U

OTBEYaoT Ha Borpoc «Kakue 3HaHus U yMEHUs 10 MaTeEMaTHKE HEOOXOIMMBI B IPO(ECcCHsIX U CHELUATIBHOCTIX 7))
IIpednazaemvie npogheccun/ cneyuanvrocmu.:

MPO/IABELL; YUUTENb HaualbHbIX KJ1aCCOB; OyXTaITep; BOAUTEINb; IPEANPHHIMATENb; Bpay; BOCIIUTATENb; F€0AE3HCT;
¢uocod; MOHTAKHUK CBSI3M; pOOOTOTEXHUK; OJI0ITEp; MEPEBOIUNK; aBTOJIEKTPUK; KOHIUTED; IT0BAP; TOKAPh; IITYKATYP;
SIEKTPUK U JIP.

- Pabora ¢ hopmynamu. [Tpuemsl «Haiiaure onmoky», «BecTaBbTe MpOITyIEHHBIN 37IEMEHT.

- Urenue opMys 1 paBuI.

- Pemenne npumepos.

Haiinre 3HaueHNE BBIPAKECHUSL:

1 |57-76 5 14,6-3,4—0,34.
3.7 3\2 4

2 |2 +3s 6 | (7-10°)2-(16-107%)
1 1) 1

3 |5+007 7 6-(5) s




17 10\ 5 38.3°
9 a+x ax + x*
a = a ,mpu @ =56, x=40.

2 —
10 | (b—2) —4b(2b—1), Hpr— v/ 0,3

3anaHust Ui [penonasarens npemiaraeT HanMcaTh MUHK — counHenue «3aueM MHE HyxHa MaTemaTuka B poQecCHOHATBHON
CaMOCTOSITENIBHOTO JEATEIILHOCTU U B TIOBCETHEBHOM KHU3HU?»
BBINOJTHEHHS Permire 5 — 10 mpumepoB u3 THIoBbIx 3a1anuid Ne 6 u Ne 8 obpasoarenbHoro caiita «Perry OI'D» hitps://oge.sdamgia.ru/
OnopHblii koHcneKT Tema 1.2 IIponeHTHBIE BBIYMC/IEHUsA. YPaBHeHUs] U HEPABEHCTBA
Tema 3ansTHS [IponieHTHBIE BBIYMCIICHUS. Y PaBHEHUS U HEPABEHCTBA
ITpocTble npoLIeHTSI, pa3Hble CIIOCOObI UX BbIUKCIEHN. JIMHelHbIe, KBapaTHbIE, IPOOHO-TMHEIHBIE YPAaBHEHUS U
ConepxaHue TemMbl
HEPaBEHCTBA
Bunp 3ansTus KombnnuposanHoe
P6 1, IPG 5, ZIP6 6, /IP6 9, IPG 12, JIP6 14.
HJ'IaI{I/IpyeMI)IG !Z[ 9 »Z[ b I[ b »Z[ > H 9 H

00pazoBaTesbHbIE PE3YJbTaThI

OK 01, OK 02, OK 05, OK 06

@dopMbl OpraHu3aIiu
y4eOHOU e TeTbHOCTH

@poHTaNbHAs, MHAMBUTyaIbHAS (IIPU KEJTaHUM 00yJaroLMXcsl padoTaTh CaMOCTOSATENBHO)

THIBI OIIEHOYHBIX
MEpPOIPUATHNA

OBpuctryeckas 6ecenia. OTBETHI HA BOIIPOCHI

- Haxoxnenns 1 % ot umcna

- HaxorxieHre poLeHToB OT Ynclia

- Haxoxaenue dncia no ero nporeHTam

- HaxorkieHre Hen3BECTHOM BEIMUMHBI C TIOMOILBIO ITPOIIOPLIMI
- Perrenne 3anau

1 | MarasuH fenaet NeHCHOHEpaM CKUIKY Ha OMPEEICHHOE KOINYECTBO MIPOIIEHTOB OT LIEHBI MOKYTIKH.
Heras crout B marazute 50 pyouteii. [lencuonep 3amnatun 3a apiHIO 47 pyosieir. CKOIBKO MPOIEHTOB
COCTABJISIET CKUJIKA JIJISl IEHCUOHEPOB?
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2 | llena Ha anekTpuYecKuil yaiiHuK OblIa moBkImeHa Ha 16% u coctaBmiia 3480 pyoueit. Ckonbko pyOseit
CTOWJI YaWHUK J10 IOBBIIICHUS LIEHbI?

3 | Kiuent B3si1 B 6anke kpeaut 18000 pybneit Ha rox o 18%. OH mo/mkeH moramarh KpeIuT, BHOCS B
0aHK eXeMecsIYHO OJIMHAKOBYIO CYMMY JICHET, C TEM YTOObI Uepe3 T/l BHIIUIATUTH BCIO CYMMY, B3STYIO B
KpenuT, BMecTe ¢ npoueHtamu. CKOIbKO pyOiel OH JOJKEH BHOCHTD B OaHK €KEeMEeCsIHO?

4 | IllapukoBas pyuka crout 30 py6:eit. Kakoe HanOosbiiee 4uCiio TakKuX pydyek MOXKHO OyAeT KylmuTh Ha
700 pyGuieii roce noBbIIeHUs 1eHbl Ha 25%7

5 | Terpaap crout 26 py6saei. Ckosbko pyOseit 3ariaTuT noKymnarelb 3a 80 TeTpaaed, eciu IpH MOKYIKe
6ombuie 50 TeTpaneil marazuH aenaeT ckuaky 20% oT cTOMMOCTH BCel OKYIKH?

6 | @yroomaka croumna 800 pybneit. [Tocne cHuxkeHHs IeHBI OHA cTana cTouTh 680 pyoOueii. Ha ckonbko
MIPOIICHTOB OblJIa CHIDKEHA IIeHa Ha (yTOO0NKY?

OTtBeTHI Ha BOMIPOCHL

- UTo 3Ha4YUT pelmTh ypaBHEHHUE?

- CKOJIbKO pelleHNi MMeET JIMHEHoe ypaBHeHue? KBagparHoe ypaBHeHHE?

- ®opmyra HaXOXKICHUE JUCKPUMHUHAHTA KBaIPaTHOTO ypaBHEHUs. POPMYITb KOPHEH KBaIpaTHOTO YPaBHEHHSL.
- HenonHble KBajipaTHbIE ypaBHEHMSI.

- PerieHe HepaBeHCTB: CKOOKH, TOUKH, 3HAKH.

Pernenue 3aanmii (ypaBHEHH, HEPABEHCTB)

1 x—l—?—i:}
2 319
x—19 x—3
3 |(x—11)(—x+9)=0
4 | 6x"424x=0.
5 | x*+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
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3amanus s
CaMOCTOSITEJIGHOTO
BBIIIOJIHEHUS

Penmrs 3agaun

1 | MarasuH nenaer neHCHOHepaM CKUIKY Ha ONPEIeICHHOE KOJIUYECTBO MPOIEHTOB OT IIEHBI TTOKYIIKH.
VYnakoBka COCHCOK CTOUT B Marasune 120 pyOuseit. Ilencuonep 3ammaTuil 3a yIMaKOBKY COCHCOK
114 py6neii. CKOJIBKO MPOIEHTOB COCTABIISIET CKUKA JJIsl ICHCHOHEPOB?

2 | llena Ha sneKTpUUYeCKUi YalfHUK ObLTa TIOBBIIICHA Ha 24% u cocTaBmiia 2480 pybneil. Ckonbko pyoOseit
CTOWJI YAMHUK JIO MOBBINICHUS IIEHBI?

3 | Knuenr B3sin B 6anke kpeaut 21000 pyoueii va ron mox 12%. OH gomkeH moramarb KpeIuT, BHOCS B
0aHK €)KEMECSYHO OJIMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 r'oJl BHIIUIATUTH BCIO CYMMY, B3STYIO
B KpEJHT, BMeCTe C npoieHTaMu. CKOIBKO pyOJiei OH TOJDKEH BHOCUTH B OAHK €KEMECSIHO?

4 | HlapukoBas pyuka crouT S0 pyoueit. Kakoe Hanbosblee 4iciIo TaKUX Pyd4eK MOXKHO OyIeT KYIHUTh Ha
1000 py6uieii mocie moBbIeHNs 1eHb! Ha 25%?

5 | Terpaapb crout 16 py6ueii. Ckonbko pyOieil 3ammatut nokymnatesns 3a 60 TeTpajei, eciau npu MOKyIKe
6onpmie 50 Terpaneit marasuH genaet CKUuaky 15% ot cToMMOoCTH Beel TOKYIKH?

6 | ®yrbonka cromna 900 py6neii. [locne cHuxkeHHs LieHbI OHa cTayna cTouTh 684 pybns. Ha ckonbko
MIPOLICHTOB ObliIa CHIDKEHA IIeHa Ha (yTOO0JIKY?

Permite 5-10 npriMepoB 13 THIOBBIX 3a1anuii Ne 9 oOpasoBarenbHOro caiita «Perry OI'D» https://oge.sdamgia.ru/
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Texnosornyeckasi kapra rema 1.3 [IpouneHTHbIe BLIYUCICHUSA B 32/1a4aX Qu3aiiHepa

1. Tema 3angaTs [IponieHTHBIE BBIYKMCIICHUS B 3aJja4ax AU3aiiHepa
2. ConeprxaHue TeMbl [IpocThie 1 CIOKHBIE IPOLICHTHI. [ IporieHTHBIE BEIMUCIICHUS B TPO(ECCHOHATBHBIX
3a7a9ax
T 3aHsTHA [TpakTuueckoe 3aHsTue
DopMbI OpraHu3aIuK y4eOHOMN A TeITLHOCTH OpoHTaATbHAS, TPYNTIOBAs

ILnanupyembie Tunbl oeHOYHBIX
JlesiTeIbHOCTD .
JTanbl 3aHATHS JlesiTeJIbHOCTDb MPenoiaBaTeis o0pazoBaTe/IbHbIe MeponpusiTHii
o0yJarommxcst
Pe3yJIbTAThI
1. Oprann3anMoHHbIN ITAN 3aHITHS
Coznanue paboueit - IPUBETCTBYET 00YyYaAIOIINUXCS, - IEMOHCTPHUPYIOT OK 01, OK 02, OK 05, VYcrHbIl onpoc
00CTaHOBKH, aKTyaJIN3aLHs MOTHUBHPYET Ha aKTUBHYIO TOTOBHOCTB K aKTUBHOH | QK 086.
MOTHBOB y4eOHOI pabory; pabore; K11
JeSTENTbHOCTH - Ipe/IaraeT ONnpeAeIuTh TeMyY MK 1.2
ypoKa ¢ MOMOIIbI0 KAPTUHKHU: - GOpMYIHPYIOT TEMY

- IpeJyIaraeT OnpeaeuTh 1ejb
ypOKa, UCTIOB3Ysl Habop
TJIaroJIOB: M3yYCHHE. ..,
CO3JIaHHMe. .., 3aKpeIUICHHE. . .,
odopmiieHue. ..

YpPOKa, 3alnuCbIBArOT;

- (hOpMYIHPYIOT LENIb
YpOKa, 3alUChIBAIOT.

AxTyanmzanys CoaepKaHusl,

HEOOXOIMMOIO IS

BBIIIOJIHCHHA HpaKTI/I‘-IeCKOI\/JI

padoThI

HpennaraeT BCIIOMHUTD IIpaBujia:

- HaxoxkaeHus 1 % ot uncna;

- HaXOXK/IEHHE TIPOIICHTOB OT YHCIIa;
- HaXOKJICHHME YHCJIa 110 €ro
MPOIICHTAM;

- (opMyIIBI CIOKHBIX MPOIIEHTOB

OTBe4aroT Ha BONPOCHI
IpernoiaBaTels,
3aMUCHIBAIOT (OPMYJIBI B
TeTpajib

VYeTHBII onpoc

2. OCHOBHO¥ ITAI 3AHATHSA
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OcMbICiEHNE COEPKAHMS

[Ipennaraer moaroTOBUTHCA K

PaszouBarorcs Ha

3a1aHUM NIPAKTUYECKOU BBIIIOJIHEHUIO IIPAKTUYECKON TpYIIIbI, BEIOUPAIOT
paboTBI, paboThl «Pa3paboTka u perieHue OTBETCTBEHHOTO
TI0CJIE/IOBATEIbHOCTH npodeCCHOHATBHBIX 33/1a4 C
BBIIOJIHEHHUS ISUCTBUM IIPU IIPOLICHTaMU, pa30UThCs Ha
BBITTOJTHEHHUH 3a1aHUN TPYIIIBI 110 4 YeNoBeKa, BHIOPATh
OTBETCTBEHHOTO.
- HAlTH/TIpUIyMaTh 3a/1a4H B
npogeccuoHaIbHON
IEeITEIBHOCTH, TI€ HEOOXOIUMEL
IPOLIEHTHBIE BBIYUCICHUS (MOXKHO
UCIIOJIb30BaTh YYEOHYIO U
JIONIOJTHUTENbHYIO JIUTEPATypy,
WHTEPHET-UCTOYHUKH)
[epenoc nproOpeTeHHBIX [Ipemmaraer BMecte pazodparthb Pabotarot hpoHTaNBHO,
3HAHWI U yMEHUH, peleHue npopeccuoHaIbHbIX 3aJ]at0T BOIPOCHI HA
HIEPBUYHOE IIPUMEHEHUE 3az1a4 (Ha BbIOOD). yTOYHEHHE, 0POPMIIIIOT

1. Hanoe na 0oxo0w cocmasnsiem
13% om 3apabommnoti niamol.
Ilocne yoepawcanus nanoza na

00x000b1 ouzatinep Upuna
Buxmopoena nonyuuna 32880
pyobaeii. Ckonvko pyonei
cocmasnsem 3apabomuas niama
Hpunvr Bukmopoénwi?

2. Jluzaiinepy no nouwusy 00excovl
3a 6 mecayes HyxHCcHO coz0amb 300
Mmooeneu. 5% ecex moodeneii
npuxooumcs Ha naamos, 15% - na
oprounvle kocmiomvl, 12% - Ha
100ku, 16% - na oemckue mooenu,
22% - na myarccrkue kocmiomwl, 9%
- Ha dcenckue wiianvl, 13% - Ha
MYHUKU, OCMATIbHASL YACMb — HA

PCUICHUC B TCTPAb

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

[IK1.1.
IIK 1.2.

HaoOmronenne

Habmronenune
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myascckue copouxu. CKoabKo
00e24CObl Kaxi 0020 8U0a
HEe0OX00UMO U320MOBUNb
ousatinepy?

3. [luzaiinep oonoicern Ovln 3a
mecsy uzeomosums 1200 uzdenui,
a uzeomoesun 2300 uzoenuu. Ha
CKOJIbKO NPOYEHMO8 OU3atiHep
nepesvinoaHUL NIAH?

4. Qupma nramum pexkiaMHbIM
acenmam 5% om cmoumocmu
saxaza. Ha kaxyro cymmy HysicHo
BLINOJIHUMb 3AKA3, YMOObL
sapabomamo 20000 pyoneir?
5. Haoo ogopmums 60 m?
nogepxHocmu cmenwl. 75%
pabomul yoce coenanu. Kakyro
naowadb 0cmanoco oghopmums?
6. lllupuna kapmuroi
NpAMOY20JIbHOU popmbl 2 M, a
onuna 3,2 m. Crkonvxo %
cocmaesiem wupuna om ONuHbl?
([nuna sensemces ocHoBoll Ot
cpasHeHus)

CaMocTosTeILHOE
BBITIOTHEHME 3aJaH1I B
COOTBETCTBHUH C

MHCTPYKLIMEH

KoHTtponupyer nesTensHOCTh
00yyarouxcsi, KOHCYJIbTUPYET
IpU HEOOXOIUMOCTH

Haxopsat/pa3pabartbiBaro
T 33/1a4M C
npodeccroHanbHOM
HaNpPaBJICHHOCTHIO, B
KOTOPBIX HEOOXOIUMBI
MIPOIICHTHBIC
BBIYHCIICHUS
(MCcTIONB3YIOT YUeOHYIO U
JOTIOTHUTEIBHYIO
JUTEPaTypy, MHTEPHET-

HaOmronenue
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HWCTOYHUKH).
OdopmisitoT ycroBue u
peuieHue Ha JucTtax A3

O000111IEHIE U
CHUCTEMATH3ALS
PE3yIIbTAaTOB BHITOJIHCHUS

[pemaraer npeacTaBUTh MPOIYKT
NPaKTUYECKOH paboThl, 3a/1aeT
JIOTIOJTHUTEITBHBIE BOIIPOCHI

OO6yuaromuecs
(mpencraBUTEIN TPYIN)
JEMOHCTPUPYIOT
peleHue 3aaaq.
OTtBeuaroT Ha

3ammra padbot

JIOIIOJTHUTEIbHEIC
BOITPOCHI
3. 3akiII0YHTEILHBIN TN 3aHATHSI
TlonBsenenue utoros - IIpeJ1araeT BEPHYTHCA K LEIU - QHAJU3UPYIOT OK 01, OK 02, OK 05 Y CTHBIN ompoc,
paboThI; (hHKCALTHS y4e0HOTO0 3aHATHS, ONPEICITUTh KOMIIOHEHTBI B3aMMOOILIEHKA
JIOCTYDKEHUS T1esIel (OIleHKa KOMITOHEHTHI €€ JOCTUKCHHS; JIOCTYDKCHUS 1IN
JICSATSITLHOCTH - IpeJyIaraeT MpoBECTH y4eOHOT0 3aHSTHS,
00yJaroImMXcs); B3aMMOOIICHKY; - OLICHUBAIOT padoTy
OIIpeJIeSICHUE MEPCIIEKTUBbI | - 0JIaroIapuT 32 aKTUBHYIO paboTy IpyT Ipyra,
TaibHEnIIIeH paboThI apryMEeHTHUPYIOT CBOU
OTBETHI
4. 3ananus st [Ipennaraer opopmMuThH OdopMIsSIOT pelieHue 20P

CAMOCTOATECJILHOI'O
BbIINIOJTHCHHUSA

BBITIOJTHEHHYIO padoTy B
nporpamme PowerPoint

3aJ1a4 B IporpaMme
PowerPoint
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Pasznen 2. HpﬂMLIe H IJIOCKOCTHU B IIPOCTPAHCTBE

Ol'lOprIﬁ KOHCIEKT TeMa 2.1 OcHOBHbIE MOHATHUA crepeoMeTpun. PacnojioxeHne NMPpAMBbIX U IJIOCKOCTel B MPOCTPAHCTBE (6333)

Tema 3ansTHS OCHOBHBIE IOHATHS CTEPEOMETPUH. PacnonokeHue NpsMbIX U IJIOCKOCTENW B IPOCTPAHCTBE
[Tpeamer crepeomerpuu. OCHOBHBIC TOHATHUS (TOYKA, MPsMasi, TUIOCKOCTh, MMPOCTPAaHCTBO). OCHOBHBIE aKCHOMBI
CopneprxaHue TeMbl crepeomerpun. [lepecekaroniuecs, mapaiebHbIE U CKPEIIUBAIONINECS MPSMBIC. YTOJI MEXIY IPSIMBIMU B
npoctpanctse. [lepneHuKysipHOCTh NPsMBbIX. OCHOBHBIC TPOCTPAHCTBEHHBIC (PUTYPHI.
Twriel 3aHSTHS Komb6unmpoBanHoe
[Tnanupyembie JAPo 1, AP6 9, IP6 11, AP6 12, IPG 13, ZIPG 14.

00pasoBaTeIbHbIC PE3YIBTATHI

OK 01, OK 03, OK 05, OK 07

dopMbl OpraHu3aIu
y4eOHOU JIEeATEITBHOCTH

OpoHTaTbHAs, UHIMBUTyaTbHAS

THIBI OLIEHOYHBIX
MEPOIPUATHN

YcrHas (hpoHTaIBHAS TPOBEPKA, MATEMATUYUECKUI TMKTAHT, THIUBHAYAJIbHAS CAMOCTOSTENbHAS paboTa

Pemmmre 3anauy:

Puc. 1

I[Mpsimbie @, b 1 € mepecekaroT mIockocTsb o B Toukax M, K u P (puc. 1). JIexar nu npsimbie &, b u C B o1HOi#H
IUTIOCKOCTH?

3anuiuTe BO3MOXKHBIE B3aMHbBIE TIOJIOKEHUS MPSMBIX B TPOCTpaHCTBE. BrimomHuTe rpadguyueckyro
WJUTIOCTPALUIO

Pemre 3amauy:
Han xy0 ABCDAIB1CI1DI1. Touku M, N u K — cepeaunsi pedep BB1, CC1 u DD1cooTBercTBeHHO. a)
Beimmummmre Tpu napsl napamienbHbIx pedep. 0) BeimumuTe Tpu napel ckpeuuBatoniuxcs pedep. B) Haitnure yron
mexay npsMeivu AB 1 MN, AD u CC1, BC u KM
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3amanus s
CaMOCTOSITEJIGHOTO
BBIIIOJIHEHUS

1. BepHoO 111, YTO €ciii KOHIIbI OTPE3Ka JieXkKaT B JaHHOW IJIOCKOCTH, TO U €r0 CEPEMHA JIEKUT B 3TOM MII0CKOCTU?
2. Touka M He nexur B miockoctu TpeyroiapHuka ABC, K — cepeauna MB. KakoBo B3auMHOeE paciiosioxxeHue
npsambix MA u CK?

3. Kakue U3 1aHHBIX YTBEP)KJIEHUH SBJISIOTCS aKCUOMAaMHU cTepeoMeTprun? (BO3MOKHO HECKOJIBKO OTBETOB)

1) Uepes aBe nepecekarouiyecs npsMble IPOXOAUT MIIOCKOCTh U IPUTOM TOJIBKO OJIHA.

2) Ecnu 1Be TOYKM NMPSAMOM JI€XKAT B INIOCKOCTH, TO BCE TOUKHU MPSMOH JIEKAT B 3TOM MIOCKOCTH.

3) YUepes s1to0ble TPU TOUKH, HE JISKAIIME HA MIPSIMOH, TPOXOAUT IMIIOCKOCTb.

4) Yepes npsiMyro MPOXOIUT OECKOHEYHOE KOJIMYECTBO IIIOCKOCTEM.

5) JIBe mI0CKOCTH HE MOT'YT UMETh TOJIBKO JIBE OOIIME TOUKH.

6) Uepes npsMyro U He JIEKalyl0 Ha HEl TOUYKY IIPOXOJAUT IUNIOCKOCTh U IIPUTOM TOJIBKO OJHA.

7) Ecnu aBe miaockocT UMEr0T OOLIYI0 TOUKY, TO OHU UMEIOT OOIILYIO NPSIMYIO.

4. MoryT 51 Tpu IpsIMble UMETH OOLIYIO TOUKY, HO HE JIEKaTh B OJTHOM MJIOCKOCTU?

5. Beibepute BepHOE yTBEPKICHHE.

1) Ecniu osiHa TOUYKa IPSIMOM JIEKUT B INIOCKOCTH, TO BCE TOYKU MIPSIMOM JIEKaT B 3TOH IJIOCKOCTH;

2) yepe3 NpsIMYIO M He JIeXKAIY0 Ha Hel TOUKY IPOXOAUT INIOCKOCTb, U IIPUTOM TOJIBKO OJHA;

3) yepes Be mepeceKarouecs npsMbple IIOCKOCTh MPOBECTU HEJIb3S;

4) moOble ABE TUIOCKOCTH HE UMEIOT OOIIUX TOYCK;

5) eciu 4eThIpe TOYKU HE JIEKAT B OJHON MJIOCKOCTH, TO KaKHe-HUOYAb TPU U3 HUX JIEKAT Ha OAHOM NpsSIMOI

OnopHbiii KoHcHeKT Tema 2.2 [IapajieIbHOCTH B IPOCTPAHCTBE

Tema 3ausTis

[TapainenbHOCTh B IPOCTPAHCTBE

ConepxaHue TeMbl

[TapayienbHble psMas 1 t1ockocTb. Onpenenenue. [IpnsHak. CBolicTsa.

[Napannenshbie wiockoctu. Onpenenenue. [Tpusznak. CpoiicTa.

Tetparap u ero anemenTsl. [lapaienenunen u ero anemeHTsl. CBOMCTBA IPOTUBOIONOKHBIX I'PaHEH U TMaroHaei
napajutenenvnesna. [ loctpoeHre 0CHOBHBIX ceUeHHH

Twurie! 3aHgaTHA

KomOunupoBanHoe

[Inannpyemsbie
00pazoBaTesbHbIE PE3YIbTAThI

JIPG 1, JIP6 9, JIP6 11, JIPG 12, JIP6 13, JIP6 14.
OK 01, OK 03, OK 05, OK 07

®opMBbI OpraHu3anuu
y4eOHOMU JesITeNbHOCTH

®poHTaNTbHAS, MTHIUBUyaJIbHAS, TPYITIOBAst

THIbl OLIEHOYHBIX
MEPONPUATHN

VYcrHas ppoHTabHas paboTa, mpakTideckas rpadudeckas pabora
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Touku A u B nexar B Iiiockoctu o, a Touka C He JISKUT B 3TOM IIOCKOCTH. JIOKaXUTe, 4TO MpsiMast, POXO/IAILast
yepe3 cepeutbl oTpe3koB AC u BC, napasuiesnbHa riIocKoCTH o
e I300pasuTte ky0. BbimenmTe 1IBETOM M 3aIUIIUTE MAphI MPSMBIX U MAPAJUICITBHBIX UM TUIOCKOCTEH, TIaphl
MapayuIeTIbHBIX TUIOCKOCTEH.

Puc. 2
[Mpsimbie a u b nepecekarorcst B Touke O U MEepeceKaroT Mapauie/bHbIC INIOCKOCTH o U B B Toukax A, A1 u B, Br
coorBercTBeHHO (Puc 2). Jlokaxute, uro AB || A1B1

SagaHusa i
CaMOCTOSITEIILHOTO
BBIITOJTHEHUS

e Ilnmockocts, mpoxopsimas depes Tpu Touku A, B u C, pazouBaet ky0 Ha 1Ba MHOTOTpaHHHUKA. CKOJIBKO
rpaHeil y MHOTOTpaHHHKA, Y KOTOPOro OoJblie rpanei (puc.3)?

Puc. 4
[MapannensHbie psiMbIe @ 1 D TiepecekaroT napasielbHbIe IIocKocTH o U B (puc. 4). lokaxure, uto AB = A1B:
[puBeuTe MPUMEpPHI MapaUIeTHHBIX TIPSIMOK U TUIOCKOCTH, TTApaJUIeIbHBIX TUIOCKOCTEH B OKpYXarorieM Bac

MPOCTPAHCTBE
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OnopHblii KOHCNEKT TeMbl 2.3-2.4 IlepneHIUKY/JISPHOCTH B IPOCTPAHCTBE

Tema 3ansTHS IlepneH quKyISIPHOCTD B IPOCTPAHCTBE.
IlepnenukyisipHble npsMble. [ lapanienbHbie npsMble, HEPIEeHIUKYISIPHBIE K INIOCKOCTH. [ IpHr3HaK neprneH Ky IsipHOCTH
IIPSIMOU U TJIOCKOCTH.

ConeprkaHue TeMbl IlepnieniuKyIsip 1 HaKJIOHHBIE. Teopema o Tpex NepneHIMKyYIspax. Yol MeXIAY IPSMON U IJIOCKOCTBIO.

Yron Mex ity iockocTsMuU. [leprieHMKysIpHbIe TNIOCKOCTH.
PaccrostHust B npocTpaHcTBe

Twriel 3aHSTHS Komb6unmpoBanHoe

[Tnanupyembie JAPo6 1, P69, IPG 11, APG 12, Z1P6 13, JIPG 14.

00pasoBaTebHbIC PE3YIBTATHI

OK 01, OK 03, OK 05, OK 07

dopMbl OpraHu3aIu
y4eOHOU JIeATEITBHOCTH

OpoHTaTbHAs, UHIMBUTyaTbHAS

Tune! oIeHOYHBIX
MEPOINPUATHIA

YcTHbIl (hpoHTaTBHBIN onpoc. Perienue 3aqay.

D

’ C
A
Puc. 5

BMDC- npsamoyronsauk. Jlokaxure, yto npsmas CD nepnenauxyisipHa miockoctd ABC (puc. 5)

e 3 touku O nepeceyenus quaronanei keagpara ABCD nposenén nepnenaukymsip OH k minockoctu kBagpara.

Hoxaxwute, uro BD L HC.

e I3 TOouku A mpOBENIEHBI K JAHHOH IJIOCKOCTH JIB€ HAKJIOHHBIC, PABHBIC 2 CM, YTOJI MEXy KOTOPBIMU paBeH 60°,

a Yroj MeXJy UX MpoeKuusmMu npsmoi. Hailinnre paccTtosHue OT TOUKH A 710 JaHHOW TJIOCKOCTH.
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Puc. 6
B xyoe ABCDA1B1C1D: (puc. 6) naifmure yron mexy rutockoctsivia ABC u CDD;

7

A

3amanus s
CaAMOCTOSITEJIGHOTO
BBIIIOJIHEHUS

W3 naHHBIX YTBEPIK/ICHUI BEIOEPUTE BEPHOE:

a) eciY J1BE NpsIMbIE NIEPIICHAMKYIISIPHBI IPYT IPYTY, TO OHU IIEPECEKA0TCS;

0) ecu JBe NpsIMble NEePIEHUKYIISIPHBI INIOCKOCTH, TO OHU HapaylIeNIbHbl MEXITY COOOH;

B) €CJIU IIPsIMAst HE NIEPIEeHUKYIISIPHA K ITIOCKOCTH, TO OHA HE NEPIEHMKYIISIPHA JIF000H MPSMOM 3TOM III0OCKOCTH;
I') YIBEPX/JICHHUS a-B HE BEPHBL

W3 naHHBIX YTBEPIKICHUI BEIOEPUTE BEPHOE:

a) NEPIICHAMKYIIIPHON MPOEKLMEN MPSIMOI Ha IVIOCKOCTB SIBJISIETCS] IIpsiMas;

0) eciy NPOEKILMH IBYX OTPE3KOB HA IJIOCKOCTh PABHBIL, TO PABHBI U CAMU OTPE3KHY;

B) NIEPIEHUKYJIAP BCET/Ia MEHBIIIE HAKIIOHHOW ITPOBEIEHHOM U3 TOH 7K€ TOUKH;

I') YIBEPXJICHHUS a-B HE BEPHBL

W3 naHHBIX YTBEPIKICHUI BEIOEPUTE BEPHOE:

a) IMaroHaIM Kyoa NeprieHAMKYIISIPHbL;

0) uepe3 TOUKy Ha JAHHOM MPSIMON MOYKHO [POBECTH €IMHCTBEHHYO IPSIMYIO, IIEPIICHIMKY/IIPHYFO JTAHHOW MPSIMON;
B) IJIOCKOCTh JITHEWHOTO YTJIa TIEPIEHIUKYIISIpHA K peOpy JBYTPAaHHOTO yIJIa;

I') YTBEpXKJICHHS a-B HE BEPHbI
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OnopHplii KOHceKT TeMa 2.5 KoopAuHAaThI M1 BEKTOPHI B IPOCTPAHCTBE

Tema 3aHsTHS KoopauHaTel 1 BEKTOPBI B IPOCTPAHCTBE
JlexapToBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpancTe. Cl0KeHUE U BHIYMTAaHUE BEKTOPOB.
ConeprkaHue TeMbl .
YMHOXeHHEe BeKTopa Ha uncio. CkalsipHOe IPOU3BeicHUEe BEKTOPOB. [IpocTeiiue 3a1auu B KOOPAMHATAX
Twuribl 3aHATHS KOMOWHHPOBAHHOE
[Tnanupyembie JIP6 1, AP6 9, IP6 11, JIPG 12, AP6 13, JIPO 14.
00pa3oBaTesbHbIC OK 01, OK 03, OK 05, OK 07
pe3yJIbTaThl

dopMbl OpraHu3aIim
y4eOHOU JIEeATEITBHOCTH

OpoHTaNbHAS, UHIUBUTYaIbHAS, TPYIIIOBAsI

THIBI OLIEHOYHBIX
MEpONPHUITHI

YcTHBIN (poHTANBHBIN Onpoc, Tpaduieckas padoTa, caMoCToATeNNbHas padoTa.

Ha puc. 7 w3o06paxen napamtenermre ABCDA1B1C1D1. Touku M u K — cepeumnt pedep B1C1 1 ArD:.

VYKaxuTe Ha 3TOM PUCYHKE BCE Mapbl:

a) COHAIPABJICHHBIX BEKTOPOB;

0) IPOTUBOIIOJIOYKHO HAIPABIICHHBIX BEKTOPOB;

B) paBHBIX BEKTOPOB

Ha puc. m3obpaken napamwienenunen ABCDA1B1Ci1D1. HazoBute BekTop, Ha4ano 1 KOHEI KOTOPOTO SIBISIOTCS BEPLIIMHAMHU
TIapaJuIeNeniIIe ia, PaBHBI CyMMe BEKTOPOB:

a)AB + A,D;;6) AB + AD,;8) DA + BB.
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F 372
T
4 A
- O B.Y
E
5
X 6 C

Hatimure xoopmunatel Touek A, B, C, D, E, F

Jauwt Touku A (-3; 1; 2) u B (1; -1; 2)

Haiinure: a) koopauHaThl cepeaunbl oTpeska AB; 0) KOOpIMHATHI U IJTUHY ABa.

AB

Hansl Touku A(2;1;-8), B(1;-5;0), C(8;1;-4).

Berurciure yron mexay npsmbiva AB u CD, eciiu A(1;1;0), B(3;-1;2), D(0;1;0).
®OC koHTpONbHAs padota «I IpsiMble 1 IIJIOCKOCTH, KOOPAMHATBI ¥ BEKTOPHI B IPOCTPAHCTBE»

Saganus s
CaMOCTOSITEIIEHOTO
BBITOJIHEHHS

N3BecTHO, 4TO BEKTOPBI AB uCD paBHbL. M3 aHHBIX YTBEPIK/IEHUI BHIOEPUTE BEPHOE:

a) npsimbie AB n CD napasutenbHsr;

0) myaut AB 1 CD conarnpasIieHsr;

B) BEKTOPbI ABuDC PaBHBL;

I') YTBEPKIECHUS a-B HE BEPHBI.

B npsimoyronsHom napasiienenvnene ABCDA1B1Ci1D1pe6pa AB, AA1u AD paBHbI 6 cM, 4 cM 1 5 CM COOTBETCTBEHHO.

Haiture mny Bekropa W, rae M — cepemuna pebpa A1Bi.

Haiimure muny otpeska AB 1 koopauHaTh! ero cepenunsl, eciii OP =7, AD = 8
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TexHosiornyeckasi Kapra rema 2.6 PacnosioxkeHnue npsMbIX M IUIOCKOCTel B padoTax qu3aiinepa

1. | Tema zauarus

Pacronokenre npsIMBIX 1 TUIOCKOCTEH B paboTax Tu3aiHepa

2. | Conepxanuie TEMbI

TUIOCKOCTEH, MEPIIEHANKYIISIPHOCTD IUIOCKOCTEN

BzanmMuoe PaCoI0KCHUC IIPAMBIX B IIPOCTPAHCTBE. HapaJ'IJ'IeJ'IBHOCTI) HpﬂMOﬁ 1 IUIOCKOCTH, IMapAJICIIbHOCTD

Tun 3audaTus

IIpaxTryeckoe 3aHsTHE

DopMbI OpraHu3aly y4eOHOM

NuavBunyanbHO - rpynoBas

JEATEILHOCTH
Inanupyem Tunbi
ble OII€eHOYHBIX
JTanbl 3aHATHSA JesiTeIbHOCTB NpenoaaBaTeisi JesiTeIbHOCTB 00yYAIOIIUXCS oOpa3oBares1 | MepONPUATHH
bHbIE
pe3yJIbTaThI
1. Oprann3anMoHHbIN ITAN 3aHITHS
Co3znanue paboueii [IpuBeauTe MpUMeEpPHbl TEOMETPUUECKHUX HaspiaroT Mogenu npsiMbIX, IIOCKOCTEM, becena
00CTaHOBKY, akTyanu3auys | (GUryp B OKpy>arolieM Hac MPOCTPAHCTBE ¢buryp B OKpy>KaroieM IpocTpaHCTBE OK 01,
MOTHBOB y4€OHOI (oporu, nosie, 34aHUs)
NIEATEILHOCTH OK 03,
Axryarmmzaius coaepkanus, | e Hasosute BU/JIBI B3aHMHOT'O [Ipsambie nepecekaroTcs @poHTaTBHBIN
HEOOXOIMMOTO ISt pacmonoxeHust TIPAMBIX B g OK 05, ompoc
BBITIOJTHEHUST JTA0OPATOPHBIX MIPOCTPAHCTBE. Brinonnute — TIpsiMbIe TIapaIenbHbI
1 MIPaKTHYECKUX paboT UILTIOCTPALMIO. g OK 07
Kakue  B3auMmHBIE  pacnoyiOXKEHUs [psimbie MK 1.1
psSIMON M TIOCKOCTH, TUIOCKOCTEH BBI @ CKPEIIMBAIOTCS K 1: 2:

3Haete?
IIpuBenure npumepsl HU3BECTHBIX BaM
MIPOCTPAHCTBEHHBIX (QUTYD

prlMaﬂ MOXKCET JICKAaTh B IINIOCKOCTH, OLITH

NapajuleIbHOM  TUIOCKOCTH, IE€peceKaThb
IJIOCKOCTh  (OBITH  MEPHEeHIUKYISIPHOM
TJIOCKOCTH).

[InockocTu MOTyT OBITH TapaIEIbHBIMU
IpyT OpyTy, mepecekathes (ObITh

MEPIEeHIUKYISPHBIMU IPYT IPYTY)
Terparp, mapaunenenunen v T.10.
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2. OCHOBHOM 3TAN 3aHATHSHA

OcMbIciEHHE COZIEpKaHUs
3aJJaHUI TIPAKTUYECKOM
paboThI

Cy1iecTBYIOT pa3auyHbIC BUIbI
MHOT'OIPAHHUKOB BOKPYT HAac, KaK B
€CTECTBEHHOM IIPUPOJE, TAK U
PYKOTBOPHBIX
(https://mnogogranniki.ru/estestvennye-

mnogogranniki.html )

W3 MHOrOrpaHHUKOB MOKHO
KOHCTPYUPOBATh Pa3InYHbIE OOBEKTHI,
HarpuMmep:

Paz0uBatoTcst Ha TPYIIIBI, BBIOMPAIOT
pa3BepTKH. HauMHAIOT MPaKTHYECKYIO
paboty

[IpakTnueckas
paborta
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https://mnogogranniki.ru/estestvennye-mnogogranniki.html
https://mnogogranniki.ru/estestvennye-mnogogranniki.html

CeroiHs MBI CO371aIUM MAaKEThI
HEKOTOPBIX U3 HUX M HAlJIEeM U3yUYeHHBIE
paHee IPOCTPaHCTBEHHBIE DJICMECHTHI B

HUX.

Pazbeiitecs Ha rpynmsl 1o 4 4eaoBeka,
BBIOEPUTE Pa3BEPTKH JHOOBIX ABYX
MHOTI'OI'PaHHHMKOB IO JiBa KaXKA0I'0 BUJIA).
[Ipunoxenue 1.

3agaHue: Kax/jas rpymnmna cKJIeuBaeT ABa
Pa3IUYHBIX MHOTOTPAaHHHUKA, 3aKpalllBaeT
OJIHUM LIBETOM Iapbl apaiebHbIX
IPSIMBIX, IPYTUM Mapbl IEPECEKAIOIINXCS
IPSIMBIX, NTapbl CKPEILUBAIOIINXCS
IPSMBIX.

BoraenuTs pa3inyHbIM IBETOM MApbI
IPSIMBIX U NapaJIJIeNIbHBIX UM IJIOCKOCTEH,
napbl MapajuieNbHbIX INIOCKOCTEN.
Boigenuts 0003HaUEHHBIE IPSIMBIE U
IUIOCKOCTH Ha pa3BepTKax

[Tepenoc npruoOpeTeHHBIX
3HAHMI 1 UX MIEPBHYHOE
IMPUMCHCHHE B HOBBIX
YCIIOBUSIX C LIEITBIO
(bopmupoBaHus yMEHUI

KonTponupyer aesTenbHOCTb
o0OyJarmuxcs

HOI[FOTaBJ'II/IBaIOT B TeTpaI[I/I KOHCIICKT
JUISL 3aITMCH HalJICHHBIX DJIEMEHTOB.
[Ipsambie: nepecekaromuecs,
MapajuieabHbIE, CKPEIIUBAOLINECS.
[IpsiMble M apaIebHbIE UM IIJIOCKOCTH.
[TapannenbHble IIOCKOCTH

OK 01,
OK 03,
OK 05,
OK 07,
IK 1.1.
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CaMocTogTeLHoe
BBIIOJIHEHME 3aJaHUI
MPAKTUYECKOU pabOThI

KoHTtposnpyer nesareabHOCTh
o0yJaromuxcs, KOHCYJbTHPYET, TIOMOTaeT
10 HEOOXOIMMOCTH

JI71s Ka)K0ro MHOIrOrpaHHUKa 110 OJHOU
Pa3BEPTKE BBIIOJHSIOT CKIICHKY,
0003HaYaIOT BEPIINHBI, BBIACISIOT
LBETOM COOTBETCTBYIOLIUE 3JIEMEHTHI Ha
MHOT'OTpaHHUKE, Ha APYTrou (IJI0CKOH)
pas3BepTKe 0003HAYAIOT
COOTBETCTBYIOIINE BEPIIUHBI, BBIICISIOT
AQHAJIOTMYHBIM 00pa30M T€ K€E JIEMEHTHI,
YTO U HA CKJICCHHOM MHOTOI'DAaHHHKE

O0001EeHNE 1
CHCTEMaTH3aIHsl PE3yJIbTaTOB
BBIIOJTHEHHS TIPAKTHYECKOM
padoTHI

[IponeMoHcTpUpyiiTE BHIMOJHEHHYIO
paboty, 000CHYIMTE NMPUHIINI BBIICTICHUS
0003HaYEHHBIX PJIEMEHTOB

OOyuaromuecs (MpeacTaBUTEITN TPYII)

JIEMOHCTPHUPYIOT HAWUIEHHBIC YJICMEHTBI

Ha KaKJ0M MHOTOTPaHHUKE (BCETO MSTh
Pa3IMYHBIX MHOTOTPAaHHUKOB)

IIK 1.2.

3. 3akIrounTeILHLIN dTAI 3AaHATHS

[lonBenenuie UTOroB paboThI;
(uKcanust TOCTKEHHS
TIeJTIeH (OIeHKa A TeITbHOCTH
00yJaroImxcs);
OTpe/IeTICHNE TTEPCIIeKTUBBI
JayibHeNIeH paboThl

e Kakue OCHOBHBIE (bakThI
CTepEOMETPUH MBI CEeTO/THS
MOBTOPHUIIU?

e (C KakuMH BHJIaMH MHOTOTPAHHHKOB
MO3HAKOMMJIUCH?

e Kak MOXXHO HCNOJB30BATh 3HAHUS 1O
CTEpEOMETpUM B JTU3AaWHEPCKOM
NEeSITENLHOCTH?

e B pesynbraTe 3TOM NPAKTHYECKOH
paboThl MBI TOBTOPUIM OCHOBHBIE
B3aWMHBIE PACIIOJIOKEHUS MPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE U
MOArOTOBWINCh, K  JajbHEUIemMy
U3YyYECHUIO CTEPEOMETPUM, & UMEHHO,
TeMbl «MHOTOTPAaHHUKI

e (O3ByuHBaeT OLICHKH 3a paboTy

e B3anMHOe pacnosoKeHue NpsMbIX,

IIPSAMBIX U IIJIOCKOCTEH, INIOCKOCTEN B
IPOCTPAHCTBE.

e [Ipusma, okrasup.
e l3roroBneHne CyBeHUPHOU

MPOAYKIIMH, MOJIETUPOBAHUE
00BEKTOB PA3ITUYHBIX GOPM

4. 3axanus s
CAMOCTOATEJIBHOI'O
BBINOJTHEHHSA

Co3nark TBOPYECKYIO MOJIEIb,
COCTAaBJIEHHYIO U3 Pa3JINYHbIX
MHOT'OI'paHHUKOB, BBIICIINTE U3YYCHHBIC
9JIEMEHTBl. MaKeThl pa3BEpTOK MOXKHO

3anaHue A1 BHEAyIMTOPHOM paboThI
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HalTH Ha calTax:
https://mnogogranniki.ru/ ,
https://3mu.ru/?p=70650
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IIpuioxenne k Texnonoruueckoi kapre Tembl 2.6

PacnoJio:xenune npsiMbIX M IUIOCKOCTeH B padoTax qu3aiiHepa

/
X
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Pa3nea 3. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckune GyHKuuu

Onopublii kKoHcneKT TeMmbl 3.1-3.2 Tpuronomerpuyeckne GyHKUHM MPOU3BOJIBLHOIO yIiia, Yynciaa. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIeCTBA

Tpuronomerpuyeckue GyHKIMH MPOU3BOJILHOTO YIJIa, YHCA.

1 Tema 3ansTus
OCHOBHBIE TPUTOHOMETPUUYECKHE TOKICCTBA
Pannannas mepa yria. [ToBopoT Touku BOKpyr Havana koopauHat. OmpenereHue CMHyca, KOCMHYyca, TaHTeHca U
5 Cogteprrante Temb! KOTaHreHCca. 3HAKW CHUHYyCa, KOCMHYCA, TAHM€HCA W KOTAHIEHCA IO YETBEPTSIM. 3aBHCHUMOCTb MEXIY CHHYCOM,
KOCHHYCOM, TAHT'€HCOM W KOTAaHT'€HCOM OJTHOTO M TOTO K€ yria. TpuroHomerpuueckue ToxaecTra. [IpeodpazoBanus
IIPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKECHUI
3. Bue! zansaTis KomOuHmpoBanHoe
[Tnanupyembie JP6 1, Z1P6 3, Z1P6 5, ZIPG 14.
4, 00pazoBaTeIbHbIC OK 01, OK 02, OK 03
pe3yJIbTaThI
5 DopMbI OpraHu3auH (bpoHTasbHAsL, TPYNIIOBAst, TApHAsi, HINBUIyATbHAS
y4eOHOM AESTENIbHOCTH

Tunbl OLEHOYHBIX
MEPONPHUITHI

[TpakTuueckas pabota Ne 10 «OcHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBAY
Bapuant 1
I_[eJ'IB pa6OTBI: 3aKpCIUTh YMCHHUC [IPUMCHATH OCHOBHBIC TDUT'OHOMCTPHUYCCKUC
TOKJIECTBA, TAOJINIlY 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKINN IPU YIPOILIEHUN U
BBIYHCIICHN U BBIpa)KCHI/II\/'I.
1. Beruuciure:
a) sin 150°; cos 240°; tg 135°; ctg 315°;
i 77.'
6)tg; ctg-
2. Beruucnure:
a) 2 cos?a+1 npwm tg a:%
0) sin*x — 2 cosx, ecnu Sin x= - 0,4;
B) 6 Sin @—2C0S
sin @—Cos a, ecnm tg o = 3

Saganus oy
7. CaMOCTOSTEILHOIO
BBIIIOIHEHUS

Bapuanr 2
1. Beruuciure:

a) sin 210°; cos 75° tg 105°; ctg 2507
51 51

6)tg~-;ctg—

2. Beruuciure:

a) 6 cos?o+1 mpwm tg a:%




0) sin’x — 3 cos?x, eciu €0S x= - 0,6;
B) 5 sin a—Cos asin a—4 cos a, ecnu tg o = 4.
3. Haiitu 3HaueHue BoipaxkeHus: 4 Sin % + 3 1g? % + ctg % + 2 oS g

Omnopublii kKoHCcHEeKT TeMbl 3.3—3.4 Tpuronomerpuyeckue (PyHKINH, UX CBOMCTBA U rpaguku. OOpaTHbIe TPUTOHOMETPHYECKHE PYHKIMHU

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

Tewma 3angaTus
OO6patHble TPUTOHOMETPUYECKHE (DYHKIIUU
OO6nacth onpeaesIeHHs] 1 MHOYKECTBO 3HAUYCHUN TPUTOHOMETPUYECKUX GyHKIUH. YETHOCTH, HEUETHOCTD,
HEPUOIUYHOCTH TPUTOHOMETPHUIECCKUX kuui. CBoKcTBa U rpaduku KIAM y = COS X, Y =Sin X, y = tg X
ConeprkaHue TeMbl P P P byn rpag by y Y Y =X

y = ctg X. CxxaTHe u pacTspkeHHe rpaduKOB TPUTOHOMETPUUECKUX (DYHKIIMH.
[TpeoOpaszoBanue rpaukoB TpUroHoMeTpuieckux Gyakimii. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH

Bunp! 3agsTis

KomOunupoBanuoe

[Tnanupyembie JP6 1, Z1P6 3, Z1P6 5, ZIPG 14.
o0pazoBaresbHbIC OK 01, OK 02, OK 03
PE3yIIBTAThI

®opmbl OpraHu3aluu
yueOHOM NesTeNIbHOCTH

(poHTabHAs, TPYNIIOBAst, HApHAsl, UHINBUTyaJIbHAS

Tune! OIeHOYHBIX
MEPOINPUATHNA

YcTHBIN onpoc, penieHre 3aaa4, TECTUPOBAHUE
Vkaxute MHOXKECTBO 3HadeHHH Gpyakuun Y = SIN 2X+5

Brruuciure:
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arctgy/3 - arcctg(-1) + arctg(- ? ).

7m oM oM 7m
Al—:; B)—7: C)-—; D) -—.

12 12 12 12
HaiinuTe 3HaueHUE BBIpaXKEHUS:

V2
2 A)0,5: B)1; C)0; D)-1.
HaiinuTe 3HaueHne BbIpakKeHUS:

. A2
arcsin(- Sy ) + arccos

. .1
sin{arcsin 3 ).

inl-p 1 int- p.t
A) smE,B] 3,ltl} arcsmg, D) S

SagaHus It
CaMOCTOSTEIILHOIO
BBITOJIHEHMS

VYKaxuTe MHOKECTBO 3Ha4eHUH QpyHkumun Y = sin 2x + 3.
I'paduk kakoit pyHKIMK N300pakeH Ha pUCYHKE?

arctg(-1)- arcctgy/3 + arccos(- «2_2 ).

M B = 0T DT

Haiinne 3HaueHne BbIpaKEHUS:
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1

2 A)05;B)1;,C)0; D) -1.
Haitnure 3HaueHME BBIPAKEHHUS:

cos(arccos0,4).

A)0,5;B) 0,4; C) 0,6; D) 0.

Brraucnure:

43
arcsin(- Y ) + arccos

arcsin( sin = )+ arcsin(- X2 ).
* ¢ A)-1;B)0;C)1;D) m.

46




Onopublii KoHCNEKT TeMbl 3.5 Tpuronomerpuyeckue ypaBHeHHsl H HePaBEeHCTBA

Tema 3ansTus TpuronomeTpruyeckrue ypaBHEHUS! 1 HEPABEHCTBA
VYpaBHeHue cosx =a. YpaBHeHHe sinX=a. YpaBHeHue tgx=a, ctgx=a. Pemenue TpUTOHOMETPUUECKUX
aBHEHUN OCHOBHBIX THIIOB: MPOCTEHIINE TPUTOHOMETPUYECKHE YPaBHEHMsI, CBOJAIIMECS K KBaJpPaTHBIM.
ConepxaHue TeMbl yp P P p yp ’ e AP ’

pelaeMble pa3aoKEeHUEM Ha MHOXKUTEIHN, OAHOPOHBIE.
IIpocreiinme TPUTOHOMETPUYECKIE HEPABEHCTBA

Bunp! 3agsTis

KomOunmpoBanHoe

[Tnanupyemblie JP6 1, 1P6 3, ZIP6 5, ZIPG 14.
o0pazoBaresbHbIC OK 01, OK 02, OK 03
PE3yIIBTAThI

®dopmbI OpraHu3anuu
y4eOHOM JeSTEIHbHOCTH

(bpoHTasbHAsL, TPYNIIOBAsL, ApHAasi, MHINBUTyATbHAS

Tune! OIeHOYHBIX
MEPOINPUATHNA

VYCTHBII 0Ipoc, pelieHne 3a1a4, TECTUPOBAHUE

Pewnre ypasuenne SINX+—==0.

1)%+27rn,neZ 2) (—1)n%+7zn,nez 3) (—1)”+1%+7rn,nez 4)%+7zn,neZ
Pemmre ypasnenne Ctg?x = 3.

1)i%+7zn,nez; 2)i%+7zn,nez; 3)%+7zn,nez; 4)%+7zn,neZ.
Pemnre ypaBHenue -3sinx = 0.

zm 27m
Dzm, meZ;, 2)2zm meZ; 3)—3,meZ; 4)—3,meZ.

X
Pemmte ypaBHenue COS (E + 72') =0

T
1) x=n+0k, kO Z; 2)x=E+Dk, KO Z; 3)x=20k kO Z;  4) x=n+200k, kI Z.
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Pemmre ypasnenue Sinx — sin? X = cosx.
T T
1) x:E +200k, kO Z; 2) x=20k, kI Z; 3)x=0k kI Z; 4) xZE +0k, k(O Z.
Haiignte CyMMy HAMMEHBIIIETO TTOJIOKUTEIBHOTO U HAUOOJIBIIETO OTPUIIATEIHHOTO KOPHEH ypaBHEHUSI

sin(—x) = %

) A\ i

nr 2~ 3 -

2
X
Pewmte ypapuenne 2 COS > =1

1) (—1)"-2?”+27m,nez 2) iz?ﬂ-i-Zﬁn,neZ 3) i%+27rn,neZ 2) i%”+4;m,nez

Pemnre ypaBHeHue Sinx - —— cosx = 0

. 1
Pemnre ypaBHeHne c0s? X — sin? x = _E

3amaHus I
CaMOCTOSITEIHLHOTO
BBITIOJTHEHMSA

Pemmmre ypaBaenue cos2x = 0.

~

1) 0:%+%n,nez; 2) 6:%+m,nez; 3) 6:%n,neZ; 4 0=m+2mneZ.

X

Pemnre ypasaenue UJ 5 = \/§ :

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

3z
Pemmre ypaBuenue Cig| X + > =0
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/4
1) x=n+27k, k Z; 2)x=-zk, k] Z; 3)x:-"§-+nk,kD Z; 4)x=2zk, kO Z.
HaﬁI[HTC CYMMY HAMMCHBUICTO IMOJIOKUTCIBHOI'O U HauOOJIBIIIETO OTpULATEIIBHOT'O KOpHCfI YpaBHCHUA
3
cos(—x) = £ _
2
3r

T T
= 20 3= 4=
1)4 ) )2 4)4

T

Pemmre ypapnenue COS| X — P =0,
. 3z

Pemre ypaBuenue SIN| X + > =0.

T
Pemure ypaBHeHue Ctg E X—7|= 1.

B3

2sin5x

+1=0

Pemnre ypaBHeHUHE
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Pa3nen 4. [IpousBoaHasi pyHKIUH, ee MPUMeHEeHHE

Onopublii koHcTeKT TeMbl 4.1-4.3 Ilonsitue npousBoanoii. [IpousBoanbie pynkuuii. [Ipon3BogHbIe CYMMBI, PA3HOCTH NMPOU3BEAEeHHS], YACTHOTO.
IonsiTve 0 HenmpepbIBHOCTH GyHKIUKM. MeToa uHTEepBaIoB. ['eoMeTpuYecKuii U (PU3HYECKUIT CMBICJ TPOU3BOIHOM

[Monsitre npomnsBoHOM. [TponsBoanbie (yHKIwHiA. [Ipon3BOAHBIE CyMMBI, pa3HOCTH
1. Tema 3ansTis npou3BeeHus, yacTHoro. Ilonstue o HenpepbBHOCTH (hyHKIMU. METo] MHTEpBAIOB.
['eomeTpryeckuii 1 (PU3UUECKUI CMBICT IPOU3BOTHON
Ornipenenenne YMcIoBOi MOCIEI0BaTEFHOCTH M CIIOCOOBI ee 3a1aHus1. CBOHCTBA YMCIIOBBIX TIOCIIEIOBATEIIEHOCTEH.
Ornipenenenyie npezena nocieioBaTeIbHOCTH. Bbruncienue npeenos nocienopatensHocTeil. [penen dyHkimm va
Oeckoneunocty. [Ipenen ¢pyrkmum B Touke. [Ipupamenve aprymenta. [Ipuparienne GyHKIwy. 3a1a4u, MPUBOISIIHE K
HOHATHIO MPON3BOAHON. OnpezienieHre Mpou3BOHON. AJITOPUTM OThICKaHHs POM3BOIHON. PopMyitbl U hepeHIIMPOBAHNSL.
2 CoftepriaHie TembI [Npasmna muddepertmponanmst. [lonstre HenpepbiBHON (yHKIIN. CBOMCTBA HeTlpepbIBHON (DYHKIHH. CBSI3b MEXITY
HENPEPBIBHOCTHIO U AU(P(EpeHIIPYEMOCTBIO (DYHKIIMH B TOUKE. AJITOPUTM PELLEHHs! HEPABEHCTB METOI0M HHTEPBAJIOB.
['eoMeTpryecKuii CMBICI TIPOU3BOTHOM (DYHKIIMH — YTIIOBOM KO (HUIIMEHT KacaTellbHOH K TpaduKy (QYHKIIMH B TOUKE.
Dusnyeckuii (MEXaHHMYECKHU#T) CMBICI MPOM3BOIHOM- MTHOBEHHYIO CKOPOCTh B MOMEHT BpeMenu t: v =S’ ().
YpaBHEeHME KacaTelnbHOM K rpapuKy QyHKIMH.
AJITOPUTM COCTABIICHUSI YPaBHEHHsI KacaTelibHOM K rpaduky dyrkimn y=f(X)
3. Bunp1 3ansTus KomOunmpoBanHoe
[Inanupyembie JIP6 1, /1P6 4, Z1P6 6, ZIPG 14.
4, 00pazoBaTebHbIC OK1,0K3,0K6
pE3yIBTAThI
5 ®DopMbl OpraHu3au (poHTabHAs, TPYNIIOBAst, HApHAsi, UHINBUTyaJIbHAS
y4eOHOI IesITeNTbHOCTH
1. Haiigure npousBoaHy0 QyHKIMH y =4X +sin X — 5
2. Haiinute nponsBoanyto ¢pynkuuu f (x) = x sin X
3. Kaxoe ypaBHeHHe ABISETCS ypaBHEHHEM KacaTelbHo K rpaduky Gynkmun f(x) =3 X? - 5x, npoxosieit
gyepes3 ero TOUKy ¢ abCIUCCo X = -2.
Tunsl OLIEHOYHBIX . s34 42 .
6. SG— 4. Touka qBMKETCS MPSAMOIMHEWHO 10 3aKOHY S = 2 t ° + t © — 4. HaliTi 3HaYeHHs CKOPOCTH M YCKOPEHHUS B
MOMEHT BpeMeHH t = 4. (S BIpaXeH B METpax M, BpeMs t — B CeKyH/1aX, CKOPOCTb V —B METpax B CEKyHIy (M/C) u
YCKOpEHHeE a — B METpax Ha CEKyH/y B KBajpare (M/C?).
5. 3aKoH H3MEHEHHUs TeMIepaTyphl T Tena B 3aBHCHMOCTH OT BpeMeHH t 3ajaH ypaBHenuem T = 0,2 t2. C kakoit
CKOPOCTBIO HArpEeBaETCs 3TO TEJI0 B MOMEHT BpeMenu t = 10 ¢?
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6. Touka JBUKETCS TIPSAMOJIMHEHHO M0 3aKOHY S = 6 t - t 2. B kakoii MOMEHT BpeMeHH CKOPOCTh TOUYKH
OKa)XeTCsl paBHOM HYJII0?

7. Teno Maccoii 10 Kr ABHKETCS IPSIMOJIMHEHHO 10 3aK0HY S = 3 t 2+ t + 4. HaiiTu KMHEeTHYECKYIO SHEPTUIO

tena (Mv2/2) yepes 4 ¢ mocyie Hayana JBUKEHHS

1. Haitnure npoussoanyio ¢pyHkimu y = 4x3 + c0s X +10

2. Haiinure nmpousBognyo ¢yaknuu f (X) = x COS X

3. [To naHHO# MPOM3BOAHON ONPENETUTE UCXOHYIO (YHKIIMIO U 3aIHUILIUTE CBOW OTBET:

y =12 -cos X.

4. Kaxoe ypaBHeHHe SIBIISETCS YpaBHEHHEM KacaTenbHoi K rpaduxy Gynkuuu f(x) = 4 x? - 3x, npoxoasieii

4yepe3 ero TOUKy ¢ abCiuccom X = - 2.
3ananus s S. Touka JBUKETCS IPAMOJIHHERHO M0 3aKkoHy S = 4 t 3+t 2 — 6. HaiiTu 3HaueHMs CKOPOCTH U YCKOPEHHUS B
CaMOCTOSITESTEHOTO MOMEHT BpeMeHH t = 2. (S BrIpakeH B METpax M, Bpemsi t — B CeKyH1aX, CKOPOCTh V —B METpax B CEKyHIy (M/C) u
BBIIOJTHEHUS YCKOpEHHE a — B METPax Ha CEKyH.y B kBajpare (M/C?).

6. 3aKOH M3MEHEHHs TeMIepaTyphl T Tela B 3aBUCKMOCTH OT BpeMmenH t 3anan ypapueruem T = 0,3 t2. C kaxoi
CKOPOCTBIO HAIPEBAETCS 3TO TEJIO B MOMEHT BpeMenu t = 10 ¢?

7. Touka IBUKETCS MPAMOIMHEIHHO MO 3aK0HY S = 8 t - t2. B kKaKkoif MOMEHT BpeMEHH CKOPOCTh TOUKH OKaKeTCs
paBHOM HYIIO?

8. Teno Maccoii 6 K IBUKETCS TIPSAMOJHHEHHO 110 3akoHy S = 4 t 2— 30 t + 6. HaliTi KHHETHYECKYIO SHEPIUI0
Tena (Mv?/2) uepes 5 ¢ mocie Havasa ABHKEHHUS
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OnopHblii KoHCHEKT TeMbl 4.4-4.6 MoHoTOHHOCTH QpyHKIMH. Toukn 3kcTpemymbl. UccinenoBanue GyHKIMA U NOCTPOeHHe rPaUKOB.

Haun6oab1ee 1 HaMMeHbIIIee 3HAYEHH S (l)yHKIII/II/I

MounotonHocTts ¢yHkumH. Touku sxcTpeMymbl. McenenoBanue GpyHKIMI 1 mOCTpoeHHe rpadvKOB.

Tema 3ansTHA
Haubornbiiee 1 HanMeHblee 3Ha4eHNs! (PYHKIMH
Bospacranue u yobIBaHHE (YHKIIMH, COOTBETCTBHE BO3PACTaHMs U YObIBAHUS (DYHKIIMH 3HAKY IPOU3BOAHOM. 3a1auu HA
MakcUMyM U MUHUMYM. VcenenoBanme (yHKIMM Ha MOHOTOHHOCTB, HAXOX/ICHHE HAaHOOJIBbIINE 1 HANMEHBIIINE 3HAUCHHS
ConepxaHue TeMbl M a ¢ ’ o

GbyHKIHH, TocTpoeHre TpaKOB MHOTOWIEHOB C UCTIONb30BAHUEM allliapaTa MaTeMaTHYecKoro aHamsa.
AJropuT™ HcciieioBaHus (PYHKIMHU M TIOCTPOEHMS ee rpadrka ¢ IOMOIIIBIO IPOr3BOHOM. [poOHO-1MHEelHas QyHKIWSI.

Bunp! 3agsTis

KomOunupoBanHoe

I Iranupyemslie
o0pa3oBaresbHbIE
PE3yIbTaThL

JIP6 1, IP6 4, JIP6 6, JIPG 14.
OK 01, OK 03, OK 06

®dopmbI OpraHu3anuu
y4eOHOM JeSTEIHbHOCTH

(bpoHTasbHAsL, TPYNIIOBAst, TApHAsi, HINBUIyATbHAS

Tune! OIeHOYHBIX
MEPOINPUATHNA

1. VYKaxkuTe NpoMexyToK, Ha KoTopoM dyHkuus f (x) [J %xg’ - gxzD 8x[13 yOnbIBaer.
2. Ha pucynke u3o0paxén rpaduk ¢pynkuuu y = f(X), onpenenéunoii Ha unrepsaie (-7; 10). Haitmure cymmy
TOYEK SKCTpeMyMa GYHKIMH Ha oTpeske [- 4; 8].
i Y
_ A 1\ | f 3,
_rl 0 10 o
nf A LA
T '\

3. Haiinute Touky Makcumyma dynkiuu f(x)= -3x% +12x- 5
4. CKONbKO KPUTHUECKUX Touek umeeT dynkmus f (x) [ 2x30] x?[12x [ 5?
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3amanus s
CaMOCTOSITEJILHOTO
BBIIOJIHEHUS

1.
2.
Kakoi Touke oTpeska [- 5; - 1] dynkuus y = f(X) npuarMaeT HaubosbIiee 3HaueHue?

VKaKuTe IPOMEKYTOK, Ha KoTopoM dynkims f (x) =5x? [] 4x[J 7 TONbKO yOBIBAET.

Ha pucynke n3o0paxén rpapuk npoussonoii ¢pyukuuu y = f(X), onpenenéunoit Ha unrepsane (-8; 6). B

{

-

/

Vi
AL

W

VYKaxkuTe NpoMexyTok, Ha KoTopoM dyHkuus f (x) [ [ §X3D§x2 18 Bo3pacraer.
Haitnure Touky makcumyma dymkmun f(x) 3x° 18x[1 9

1
CKomnpKO KpUTHYECKUX ToueK uMmeeT pyHkius f(x) [ ;D x?
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Texnosornyeckas kapra tema 4.7 HaxoxaeHue onTuMaJbHOT0 pPe3yJibTaTa ¢ NOMOIIbLIO IPOU3BOAHOM Mpu 0oOpMIIeHIH 3aKA30B

1. | Tema3ansTus HauGonbiee 1 HauMeHbIee 3HaYCHUS PYHKITMH
2. | Conep:xaHue TEMBI HccnenoBanue pyHKIME HA MOHOTOHHOCTb, HAXOXK/ICHHE HAMOOMBIIINE Y HAMMEHBIINE 3HAYCHNUST (PyHKINNA
3. | Bumpl 3ansrTus I[pakTrdeckoe 3aHsATHE (TPAKTUIECKast paboTa)
4. | ®opmbl OpraHu3aly y4eOHON @pPOHTANIBHO - TPYIIIOBAs
JIeSITENTbHOCTH
ILnanupyembie Tunbt
JTanbl 3aHATHS JlesiTeJIbHOCTD MpenoiaBaTeis JlesiTeJIbHOCTH CTYI€HTOB o0pazoBaTe/ibHbIe OII€eHOYHBIX
pe3yJIbTaThl MepOnpUATHI
1. OprauM3auMoOHHBII ITAN 3aHATUSA
Cozmanue paboueit Ceronus Mbl ¢ Bamu OyneM pemiath | HactpauBatorcs Ha paboty OK 01, OK 03, OK | becena
00CTaHOBKH, npodeccHoHAbHBIC 3a/1a4n 06.
aKTyaJM3alys MOTUBOB CpeacTBaMu MaTeMaTH4eCKOro IIK 1.4.
y4eOHOM JAeSITENbHOCTH. aHaJIM3a.
ITpoBepka BbIOIHEHHS
sagaanii BCP / BxomqHoi
KOHTPOJIb
Axryanmzanys Yto Ha3pIBACTCS NPOU3BOAHOU OTBe4aroT Ha BONPOCHI @pOoHTANBHBIN
COJIEp KaHus, byHkuuu? OIpoc
HEO0O0XO0MMOT O IS ANTOpPUTM HaXOXACHUS
BBITIOJTHEHUS HaMMEHBIIET0 U HanOOJIbIIETo
J1a00PATOPHBIX U 3HaueHus QyHKIUH.
MPAKTUYECKUX paboT
2. OcHOBHOI1 3TaM 3aHATHSA
Ocmsbicnenne conepxanvs | bompInyro yacTs cBOMX ycuini Pas6usarorcst Ha rpymmsl 1yt ipoeneHust | OK 01, OK 03, OK | becena

3a/1aHUM TIPAKTUYECKUX U
J1ab0paTOPHBIX PaboT,
TOCJIE/IOBATEIIbHOCTH
BBITOJTHEHUS ICVCTBUN
TIPY BBITIOJIHEHNUM 33aHUI

YeJIOBEK TPATUT Ha MOUCK
HaWJIy4ylIero, WK KaK 4acTo
TOBOPAT, OIITUMAJIBHOI'O, PCIICHUA
rocTaBlieHHOM 3a1aun. Kak,
pacnonarasi OnpeneIEeHHbIMA

MPAKTUYECKON pabOTHI

06.
[IK 1.4.
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WM BOCIIPOU3BEICHHE pecypcamu, 10OUThCS Hanboliee

(OpMUPYEMBIX 3HAHUI M | BBICOKOT'O KU3HEHHOTO YpOBHS,

X NNPUMCHCHHEC B HaMWBBICIIEH TPOU3BOAUTEIHLHOCTH

CTAHIAPTHBIX YCIOBHAX Tpy/la, HAMMEHBIIMX [TOTEPD,

(10 aHaoruH, ASHCTBUA B | \ 1oy cpmanbHOI npuObLIH,

CTAHIAPTHRIX CUTYAUWAX, |\ yvasbHOM 3aTpaThl BPEMEHU -

TPEHUPOBOUHBIE

yIpaKHeHs) TaK CTaBSTCS BOIIPOCHI, HAJl
KOTOPBIMHU MPUXOJUTCS JyMATh
Ka)K7I0My wieHy obmiectBa. He Bce
TaKue 3aJa4M MoAat0TCsd TOYHOMY
MaTeMaTU4eCKOMY OIMHUCAHUIO, HE
JUTSL BCEX M3 HUX HAMICHBI KOPOTKUE
nytu pereHus. OHaKO 4acTh TAKUX
3a/1a4 MO1aéTCs UCCIEA0BAaHUIO C
MTOMOIIIbIO METOJIOB
MaTEeMaTUYECKOro aHajiu3a - 3TO
3a/1a4, KOTOPhIE MOKHO CBECTH K
HAXO0XJICHUIO HAaOOJIBIIETO 1
HAaUMEHBIIIETO 3HAUEHUS (PYHKIIHH

Ilepenoc npuobperennsix | 1. M3 Kycka mpoBoIOKH JIIHHOM 48 PabGortator B Trpynmax mo aaropuTMy

3HAHUU U UX TNICPBUYIHOC CM HY’>KHO U3TOTOBUTH paMKy-KapKac HaXO0XACHUA HaI/I6OJ'ILI_HeFO n

MPMEHEHUE B HOBBIX WJIH
M3MEHEHHBIX YCIIOBUSIX C
LENBI0 (POPMHUPOBAHUS
yMEHHUI1 (TBOpUECKHE,
MPOOJIEMHBIE 3314 ,
CUTYaIIIN)

JUIS MMHHM-TTAaHHO B BHJIE
MPSIMOYTOJIBHUKA, UMEIOILIETO
HanOoJbIIyIO TUIoma L. KakoBa ata
TUIOIIAIb ?

2. U3 nucra kapToHa pazMepom 32
cM * 20 cm TpebyeTcst U3rOTOBUTh
OTKPBITYIO CBEPXY KOPOOKY
HauOoJIbIIel BMECTUMOCTH, BbIpe3ast
IO yTJIaM KBaJpaThl U 3aTeM 3aruodas
BBICTYIIBI [ 00pa30BaHusi OOKOBBIX

HauMEHBIIETo 3HauYeHusl (YHKIUU

[IpakTrueckas
pabota
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cTOpoH KopoOku. Haiinure oobem
KOPOOKH.

3. YyacTok, IIomaabio 2400M?,
HaJ0 pa30UTh HA JIBa y4acTKa
PSIMOYTOJIBHON (POPMBI TaK, YTOOBI
JUTMHA U3TOPOJIN OblJIa HANMEHBIIICH.
Haiitn pa3mepbl ydacTKOB

CamocrosiTensHOe KonTpomupyer NESATENILHOCTD | BBIMOTHAIOT HEOOXOMMBbIC BBHIYUCIICHHS, [IpakTuyeckas
BBITIOJTHCHHE 33 1aHHI 00yJaroImuxcs, KOHCYJIbTHUPYET, | ACHCTBYIO MO aIrOPUTMY pabora
MPAKTHYECKUX PaboT MIOMOTAET 10 HEOOXOIUMOCTH

O06o0IIeHHE 1 [IpencraBuTenu TPyNn 3amKMCHIBAIOT | 3AIIMIIAOT TPOCKT

CHCTEMaTH3AIHS pelIeHHe Ha JIOCKE.

PEe3yJIbTaTOB BHINOJIHEHUsT | MCIONIb3ysl JTUCT KapTOHa M KYCOK

J1abOPATOPHBIX PadOoT, MIPOBOJIOKH HAa IMPAKTUKE MPOBEPUTH

MPAKTUYECKUX PadoT, HIOJTyYCHHBIC B pe3ysbTare

YIPa)KHEHUH, 33 JaHUI BBIYMCJICHUN TAHHBIE

3. 3akII04YMTeIbHBIN ITAll 3AHATHSI

IlonBenenre UTOroB C kakumu  TpyaHOCTSMH  BbI | OTBEYarOT Ha BOMPOC OK 01, OK 03, OK
paboThL; (hrKcarms CTOJIKHYJIUCH pu peleHnn 06.

JOCTVDKEHUS LeTIen MOCTaBJICHHBIX 3a/1a4? IIK 1.4.

(o11eHKa JESITETHHOCTH

00yJarommxcs),

ompesieNieHne

TICPCIICKTHUBBI

JanbHenIel paboThl

4. 3ananus nJst W3 npsitMOyroiapHOTrO JMCTa KapTOHA

CaAMOCTOSITEJTLHOTO co cropoHamu 80cMm u 50cM HYKHO

BBINOTHEHHUSI caenaTh KOPOOKY TPSMOYTOJIEHOH

(dbopMBbl, BEIPE3aB MO KPasiM KBaJIPaThl
U 3arHyB oOpa3oBaBuIMeCs Kpasl.

Kakoii  BBICOTBHI  JOMDKHA  OBITh
KopoOka, 4YTOOBI ee 00beM ObLI
HanOOoJIbIIM?
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Omnopublii koHcneKT Tembl 4.8-4.9 IlepBooopa3nas pynkuun. IipaBuia Haxo:xxaenusi neppoodpasubix. [liomanbs KpUBOJIMHEHOM TPpaneun.

®opmyaa Heotrona — Jleiitonuna

[TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasubix. [Inomans kpuBonuHeHOM Tpanemun. Popmyna

1 Tena samsmas Hgerorona — JleitOuuna.
3as1aya 0 BOCCTAHOBJIEHUH 3aKOHA JABMKEHUSI 110 U3BECTHOM ckopocTH. ITonsTre nnTerpupoBanys. O3HakoOMIIEHHE C
HOHSTHEM MHTerpaja u nepBoodpasnoii s GpyHkimu y=F(X). Pemenue 3aiad Ha cBsi3b epBoo0Opa3HOi U ee
IIPOM3BOIHOM, BBIYHCIICHNE TIEPBOOOpa3HOM 1yis JaHHOU (yHKuIMHU. Tabmmia hopmyst i HaXOXKISHHS TIEpBOOOPA3HBIX.
2 C N3yueHue nmpaBusa BEIYUCIECHUS IEPBOOOPA3HOM.
. 0JIEpKaHNE TEMBI N
3aiaun, IPUBOAAIIME K TIOHATHIO OIPE/IETICHHOTO MHTErpajla — O BBIMUCIICHUH ILIOIIAIN KPUBOJIMHENHON TpareLuy, O
nepemMelieHuH Touky. [lonsTre onpenenéHHoro nuTerpaina. I'eomerpudeckuii M GU3MIEcKUid CMBICI OIPEIETIEHHOTO
unrerpaia. @opmyna Hetorona— Jleltonuna.
Pemienue 3a1a4 Ha IpUMEHEHUE UHTErpaja Uil BEIYMCIEHUS] (PU3MUECKUX BEIUYHH U IUIoLaiel
3. Bup! 3ansTus Komb6unmpoBanHoe
[Tnanupyembie JIP6 1, /1P6 4, Z1P6 6, ZIPG 14.
4. 00pa3oBaTeIbHbBIC OK 01, OK 03, OK 06
pE3yIBTAThI
5 ®DopMbl OpraHu3au ®poHTaNIbHASA, UHAWBUIyaJIbHAS, TPYIIIIOBAs
' y4eOHOM AeSITENbHOCTH

THunel OLIEHOYHEBIX
MEPOIPHUATHI

1. Vkaxwure QpyHKuUI0, 11 KoTopoi F (X) = 4sin X - X ? SBIISIETCS IEPBOOOPA3HOI:
a) f (X) =4sinx —1; 6) f (x) =4sinx —2x; B) f(x ) =4cosx —1; r) f(x) =4cosx — 2x
2. 3aBeplInTe NPeAIOKEHUE TaK, YTOOBI OJTYYHIOCh HCTUHHOE BBICKA3bIBAHUE:
«[Tnomane KpUBOTMHEHHO Tpanennu, OrpaHHYeHHON CBEPXY IpaduKoM HEPEephIBHON M HEOTPHUIIATEILHOM Ha [&;
b] dbyukuu y = f (X) u npsmeivu X = a, X = b
(a<b), y =0, BeIunCIsIeTCS KaK:
a) pa3HocTh 3HaueHu pyHkuuu y = f (X) B Toukax bu a: S=1 (b) —f (a)
6) pa3HOCTh 3HAYEHMIA TpoM3BOAHON (GyHKIHHK y = f (X) B Toukax bu a: S=f (b) - f (a)
B) Pa3HOCTh 3HAYCHUH MepBo0Opa3Hoil Gpynkuuu y = (X) B roukax bua: S=F (b) — F (a)
r) cymMma 3HaueHui GyHkun y = f (X) B Toukax bu a: S =1 (b) + f (a)

3. Bpruncnure miomanps Gurypsl, orpaHn4eHHoN quHUAMH Y = 0, y = 5X - X
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4. Bpluuciure 14sin xdx

O e N | N

2
5. T'padux nepBoodpaznoii s pyukiuu f (X) =6X - 7X + 5 npoxoaur uepe3 Touky A (1;2). Haiigure sty

epBOOOpa3HYIO.

. 2
6. Brpiuucinure miomans GUrypsbl, OrpaHUYeHHON TMHUAMU Y =4 -X ny=3

3amanus s
CaMOCTOSTEIILHOIO
BBIIOJIHEHHS

. 2
1. Vkaxute QyHKIHIO, it KoTopoi F (X) = 19sin X + X sBiisieTcs mepBooOpasHoi:
a) f(x)=19sinx +2x B) f(x)=19cosx + 2x
x3 . 3
6) f (X)=19cosx Lire r)f(x)=19sinx +x

. 2
2. BeraucnuTe miomaas GUrypsl, orpaHHueHHON TuHUIMA y=0, y = 1 X

0
3. Brruncnure I3COSXdX
-

2

2
4. I'paduk nepBoodpasznoit st pyrkuun  f (X) = 3x  +12X-5 npoxoaut yepe3 Touky M (1;3). Haitnure oty
epBOOOPa3HYIO.

. 2
5. Beruucaure miomaab GUrypel, orpaHUu4E€HHON JTUHUSAMHU Y= 5-X uny=-4
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Paszpen S. MHOrorpaHHMKHM M TeJjla BpalleHHUs

OnopHblii KOHCHEKT Tembl 5.1-5.2 IIpu3ma, napasejenumnesn, Ky0, IMpaMuia U UX ceYeHUsI. APT —00beKThI - NPaBUJIbHbIe MHOTOTPAHHUKH

1. Tewma 3ansTHs [Tpu3ma, napayenenunes, Kyo, IMpamMHia U UX CeYeHUsl. APT —0OBEKTHI - IPABUIIbHbIE MHOTOTPaHHHKH.
[Ipuzma (HaxinoHHas, TpsMas, NpaBuwibHasg) U e snemeHTHl. [lapamienenunen. CBoicTBa HPSIMOYTOJILHOTO
5 Coepranie Tewb! napayuienenunena. Kyo. VHI/IpaMI/II[a n e€ oanemeHtbl. [lpaBunpHas nupamuzaa. I[lnomans MOBEPXHOCTH
MHoOrorpanHukoB. [Ipocreiinme KOMOWHAIIMM MHOTOIPAaHHUKOB. BbIUKCIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX
¢uryp (p€bpa, quaronanu, yrisl). [IpaBuiibHbIe MHOTOIPaHHUKH
3. Bue! zassaTis Kom6rHupoBanHoe
[Tnanupyembie JP6 1, IP6 6, JIP6 9, JIP6 10, /IP6 11, Z1P6 12, ZIP6 14.
4, 00pazoBaTeIbHbIC OK 01, OK 03, OK 05, OK 06, OK 7
pe3yNbTaThI
5 ®opMbl OpraHu3aIiu @OpoHTaNBHAS, UHIUBUTYaIbHAS
yaeOHOU JIEeATEITBHOCTH
YcTHBIM (DpOHTANBHBIN OIPOC, MATEMATHYECKUI TUKTAHT, CAMOCTOSITENIbHAs padoTa.
¢ Bormpocsl MaTeMaTiyecKoro qUKTaHTa
1. Ckoabko OCHOBaHWH UMeeT mpu3ma’?
2. Kaxk Ha3pIBaeTCs Mpu3Ma, y KOTOpOil 00KOBOE peOpo MEePIEeHINKYISIPHO ITIOCKOCTH OCHOBAHUS?
3. Ckonbko BepIIHH, pedep, rpaHell UMeeT MIECTHYToIbHas mpu3ma’?
4. Kakoe HauMeHbllIee YNUCIIO0 IpaHel, pedep, BEpLUINH MOXKET UMETh ITpu3ma?
5. CKOJBbKO JuaroHasei MOXHO IMPOBECTU B UETBHIPEXYTOJIbHOM NMPU3ME; TPEYTrOIbHOM mpu3me?
6. VY kakoif MpU3MBbI BEICOTA COBMAIAET C OOKOBBIM pedpom?
7. Kaxk Ha3pIBaeTCs mpsMasi pu3Ma, OCHOBaHHE KOTOPOH - KBajapat?
6 TUIBI OIICHOYHBIX 8. SIBnsercst MM mpu3Ma NPSMOM, €CIM JBE €€ CMEKHBIE OOKOBBIE TPaHH MEPIEHAMKYISIPHBI K IMIOCKOCTH

MEPONPHUATHI

OCHOBaHUs?

9. SBnsercs nu pu3Ma MPaBUIBLHOM, €CIIN BCe ee pedpa paBHBI APYT APYTy?

10. M3mepenust mpsMOYTOJILHOTO Mapajuieienumnena paBHbl 1M, 2M, 3M. Haiigure miomans ero OOKOBOiA
MTOBEPXHOCTH.

11. Kakoe HauMeHbllIee YUCIIO TpaHeid, pedep, BEpIINH MOXKET UMETh upamuia’?

12. BeicoTa nmupamubl paBHa 3cM. UeMy paBHO pacCTOSIHUE OT BEPIIMHBI MTUPAMUJIBI 10 MIIOCKOCTH OCHOBAHUS?

13. bokoBble pebpa TpeyroibHOH nmupaMuibl paBHEl 7cM, 12cM, 1 ScM. OZHO M3 HHUX NEPHEHIUKYISPHO K
IJIOCKOCTH OCHOBaHMs. UeMy paBHa BbICOTa TUPAMUIbI?

14. OcHoBaHmMe MHpaMHJIbl — YETHIPEXYTOJILHUK, BCE CTOPOHBI KOTOPOTO PaBHBL. BbicoTa mupaMuabl IpOXOAUT
yepes TOUKY NepeceyeHtsl TaroHanieil oOCHOBaHuUs. SIBIsieTcs M JaHHasi MUpaMuia NPaBUIIbHOM?
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15. bokoBoe pebpo MpaBUIBHON TPEYroJbHOW MHpPaMHIBI PAaBHO CTOPOHE OCHOBaHUS. Kakue TpeyroiabHHKH
SIBJISIFOTCA €€ TPpaHsIMu?

16. CtopoHa OCHOBaHHMS TPABWIBHOW YETHIPEXYrOJIbHOM MHpaMuabl paBHO 6CM, a O0KOoBOoe pedpo — ScMm.
Haiinure: a) anogemy; 0) miomaas 60KOBOW MOBEPXHOCTH MUPAMHU/IBL.

17. CnenaiiTe pUCYHOK YETBIPEXYroJIbHON MUPAaMH/IbI, 0003HAYBTE €€ M 3alUIINTe: BepIInHY, OOKOBBIE pedpa,
OCHOBaHue, OOKOBBIE I'PaHU.

Samaun:
e B npsmoyronsnom napamienenunene ABCDA1B1CiD: péopa CD, CB u auaronans CD: 60oxoBo#i rpanu

paBHBI COOTBETCTBEHHO 2, 4 1 2v/10. Haiigute mnomane noBepxuoctu napauienenunena ABCDA1B1C1D:.

Dy &

N B
e CTOpPOHBI OCHOBaHHUSI NPAaBHIBHOM IIECTUYrodbHOM mnupaMuasl paBHbl 10, OokxoBbie péOpa paBHbI 13.
Haiinure momaas 60KOBOM MOBEPXHOCTH 3TOM MHUPAMMIBI

AN

Samanus i
CaMOCTOSITEIIGHOTO
BBIIIOJIHEHYS

e AkBapuyM umeeT popMy Kyda co ctopoHoit 40 cMm. CKOJIBKO JTUTPOB COCTABIIIET 00bEM akBapruyma? B ogHOM
mutpe 1000 kyOndeckux caHTHMETPOB.

e [lupammuaa CHodpy umeeT hopMy NpaBUIHLHON YETHIPEXYTOIBHOM MUPAMHUIBI, CTOPOHA OCHOBAHUS KOTOPOI
paBHa 220 M, a BeicoTa— 104 M. CTopoHa OCHOBaHHS TOYHOM MYy3€HHOW KOMHM ATOW MHUpPAMUABI paBHA

44 cm. Haiinure BoicoTy My3eitHO# konuu. OTBeT aiiTe B CaHTUMETpaXx.
e HaiinguTte muomanas MOBEPXHOCTH MHOTOIpaHHUKA, M300pa)KEHHOI'O Ha PUCYHKE (BCE JIBYI'PAaHHBIE YIJIBI
1

Igi

psIMbIE).
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CTopoHBI OCHOBAHUS MPABUIBLHON TPEYroJbHOW MUpaMUbl paBHBI 8, a O0KoBBIe pEOpa paBHBI 5. Haiinute

TJI0IIAIb OOKOBOM MOBEPXHOCTH 3TON MTUPAMUIBI.
ITonoGpath apT-00bEKTHI, B IM3aHE KOTOPBIX UCIIOIH30BAIMCH MHOTOTPAHHUKH

62




TexHo0rn4ecKas KapTa TemMa 53 HI/IJII/IHle, KOHYC, IIAp U UX CCUYCHUSA

Tema 3ansTHA [unmuaap, KOHYC, ap U UX CEYCHUS

ConepxaHue TeMbl Hununanap, xonyc, chepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPYroBOrO IMJIMHApPA, MPSMOTO KPYroBOTO
KoHyca. M3o0paskeHue Ten BpalleHus Ha miockocTH. [IpencraBienue o0 yceuéHHoMm konyce. CeueHust KOHyca
(mapainenbHOE OCHOBAaHHI0O M MPOXOASIIEe Yepe3 BEpUIMHY), CEeUeHus UWIMHApa (MapajiebHO U
NEPIEeHIUKYIAPHO OCH), CEUEeHHUAX Iapa. Pa3BépTka nunuHapa u KoHyca

Twr 3ansTHS [IpakTrueckoe 3aHsiTHE

@DopMBbI OpraHu3aIN

®poHTanbHas1, UHAUBHUIYaJbHAS

y4eOHOM JesITeITbHOCTH
Ilnanupyemble | Tunbl oeHOYHBIX
JTanbl 3aHATHSA JesATeJIbHOCTD NPenoaaBarTess JesiTeIbHOCT 00yYAKOIINXCS oOpa3oBaTe/ibHbIE MeponpUsATHI
pe3yJIbTaThl
1. Opraun3anoHHbIN ITaN 3aHIATHSA
Coznanue paboueil | 3apaBcTByiite! Ceroaus MBI [IpuBeTcTBYIOT IIpenoaBaTeis
00CTaHOBKH, MPOJIOJKAEM IUIBITh IO OKE€aHy
aKTyaI3anus cpenu IPOCTPAHCTBEHHBIX
MOTHUBOB Y4€OHOH | T€OMETPUYECKUX buryp u
JESTENTLHOCTU U MO3HAKOMHUMCS c HOBBIMU
YCTaHOBOK Ha 00BbEeKTaMu
BOCIIPUSITHE,
OCMBICIICHHE
CoJIeprKaHusl
IIposepka e Kakue apT-00beKTHI C CTekIIIHHBIE OK 01, OK 03, Oecena
BBINIOJIHEHUS 3a/IaHH IIPUMEHEHNEM MHOTOTPDaHHHUKOB nupamuibl B JIyBpe OK 05, OK 06,
BCP/BxonHoit BaM y/1aJoCh HaiTn? (mapuIIbHbIC OK 07,
KOHTPOJIb. [IpokomMeHTHpYIiITE CBOU YEeTBIPEXYTOJIbHBIE) MK 1.1,
[loaroroska k HAXOJIKU ¥ Ha30BHUTE AJIEMEHTHI Jloma Ha 1iepeBe B
W3y4EHHIO HOBOTO HCTIOJIb30BaHHBIX ¢dbopMme ukocasipa B
Marepuania MHOT'OI'PAHHUKOB Kocra-Puxe
(aKryanmam/m e EcTb mu BOIIPOCHI 110 3aja4yaM
OIOPHBIX 3HAHHA) BBIUMCIIMTEIBLHOIO XapakTepa?
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HazoBuTe OCHOBHBIE 3JIEMEHTHI

IMPU3MBbI, BUJbI IIPU3MBbI
Kak BEIYMCINTH IJ101aab

OOKOBOH (ITOTHOM) TOBEPXHOCTH

pU3MBbI?

HazoBuTe 0OCHOBHBIE 3JI€MEHTHI

MUpaMUbl, BUJIBI TUPAMU/IbI
Kak BprurcnuTs miomanb
OOKOBOI1 (IOTHOI) TOBEPXHOCTHU
MUPAMUIBI?
Berpeuanuck nu apT-00BEKTHI HE
C MHOTOTPaHHHUKAMHU.,
Harpumep:

Cucremay - IpoeKT-
mooeauTeNb
COBPEMEHHBIX
apXUTEKTOPOB,
MJIAHUPYIOT
YCTaHOBUTH Ha
miomaau ['arapuna B
Mockse

JlanamradgTHas

KOMITO3HUIIHA

N3 «I1naroHoBOiI
KOJUIEKIH
nuzaitnepa u3 CapaeBo
(monexa’apol)

DJeMEeHTHI TPU3MBI: BEPIIWHBI, pedpa, TpaHH,
BBICOTA MPU3MBI
Bunel  npusmbl:  mpou3BOJIbHAS,  IpsAMas,
MpaBUJIbHAS.
[Tnomane OOKOBOW MOBEPXHOCTH MPU3MBI —
CyMMa IIJIonIaieii OOKOBBIX TpaHEH.
[Lnomaae MoJHONM MOBEPXHOCTH MPU3MBI paBHA
CyMMe IIJIOMa i OOKOBOM MOBEPXHOCTH H JIBYX
IJIoIIaaeii OCHOBAHUH.
JI1st npsIMOM M TPAaBUIIBHOM IIPU3M:

SGOK noB — POCH,' h, SnonH nos — S60K + ZSOCH

DJeMeHTHI TUpaMHIbl: OOKOBBIE pedpa,
CTOPOHBI OCHOBaHUs1, OOKOBbIE I'PaHH,
OCHOBaHUE, BBICOTA MMUPaMU/IbI, artopema
MIPaBWJIBHON IMPaMUIbI
Bunbel nupamuibl: Ipon3BoIbHAS, TPABUIIbHAS.
[Tnomans 60KOBOI MOBEPXHOCTH PaBHA CyMME
TIoMa e OOKOBBIX IPAHEH.
ITnomiaznp MoJIHOM MOBEPXHOCTH paBHA CyMME
Ioua A 60KOBOM MOBEPXHOCTH U MJIOLIAAU
OCHOBaHHUS.

JI1st mpaBUIIBHOW ITUPaMUBI

1
S6OK oB — E Pocu.’ hanocb!

SHOJ‘IH nog — S6OK + SOCH

Ha nuttoctpanusix Kpyrible Tena
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O0BeMHO-
POCTPAHCTBEHHAS
KOMITO3HIIHS
. KaxoBsl 0COOEHHOCTH

MPEACTaBICHHBIX 00bEKTOB?
HTak, cerogHs 3HAKOMUMCS C
KpyriibiMu Tetamu. OHu
HAa3bIBAIOTCS TEJIAMH BPAIICHHS

OcobeHHOCTHU: €CTh OKPYKHOCTH, HET
MHOT'OYT'OJIbHUKOB

2. OCHOBHOM 7TAN 3aAHATHHA

®opmupoBaHUE
HOBBIX 3HAHUI 1
crioco0oB
JEATENLHOCTH
(131107K€EHNE HOBOTO
MarepHana)

3anuiumTe TeMy.
«IunuHap, KOHYC, map — Tena
BpaIllEHUs. »

Humsap

Konyc

3anuceIBalOT TEMY. BBINOIHAIOT KOHCIIEKT B
BUJE TAOJIUIIBI

Hunuuap Konyc

R — pagnyc R — paanyc
OCHOBAHHUS OCHOBaHHS
ITHHpA H — BbIcoTa KOHYCa
H — BeIcOTa L — oGpa3yromas
IIMHApA KOHYcCa

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

®poHTaNbHBIE
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i

Hama cerogusmHss neinp Kak
MO’KHO 0O0JIbIIE Y3HATh PO
KaXIyIo U3 Quryp.
[To3HakoMuMCst ¢ 0COOEHHOCTSIMU
n300pakeHN Kaxa0il u3 puryp u
BBIJICJIUM OCHOBHBIE JIEMEHTHI

O
@)

2mR

Seoxn = 2TRH
Snom nos=2TRH +
2mR?

Srom nos=2TR (H +
R)

S6ox nos = TRL
Stom nos=TRL + T[RZ
Snom nos=TTR (L + R)

OCHOBHBIE CEUECHUSA

Kpyr
IIpssMOyTONBHBIN PaBHOOE1peHHBIIH
TPEYTrOJIbHUK TPEYTOJIbHUK
[Tap

N’

Sro

AN

< _O——>F

—

R - paguyc mapa
s = 4T R?

mo00e cedeHue mapa

IJIOCKOCTBIO — KPYT
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[lepBuunoe
3aKperuIeHne
W3Y4EHHOTO
Marepuana, KOHTPOJIb
YCBOCHHS,

o0CyXeHre
JIOITYTIICHHBIX
OIIMOOK U UX

KOPPEKIIHSL.

Pemmm 3aaun (koaudecTBo 3aaau
MO>KHO BapbHUPOBATH 110 YPOBHIO
00y4aromuxcsi, HEKOTOPBIE U3
3aa4 MOXHO TpeaiaraTh
BBIOOPOYHO, OBICTPO U XOPOIIIO
peliaronmM 3a/1a4ym):

1. B uununape, qivHa
OKPY>KHOCTH OCHOBAHHS KOTOPOTO
COCTaBJISIET 87T CM, a BBICOTA
paBHa 6 cM, HaIUTE: a) paanycC
OCHOBaHMS UIMH/PA; 0)
IUIOLIA/Ib OCHOBAHUS LIWIMHIIPA,
B) TUIOIIA(h OOKOBOM
MOBEPXHOCTU LWJIHHIPA; T)
TIOMIA/Ib TTOJTHOM MTOBEPXHOCTH
UWIMH]IPA; 1) TUIOIIAIh OCEBOTO
CEUYCHUS IIWINHAPA; €) TUIOIAdb
CEeueHUs, yJAICHHOTO Ha

paccTosiHuU 3 ¢M O OCH LIUJIUH/IpPA.

2. KBajgpat co cTopoHoit 2 cMm
BpalIaeTCsi BOKPYT MPSIMON,
coJieprKallel OHY U3 €r0 CTOPOH.
Haiinnre moBepxHOCTH
IIOJIyYE€HHOTO TeJla BPALEHUS.

3. IIpAMOYTONBHUK CO CTOPOHAMH
6 cM 1 8 CM CBEpHYJIH B LIUIMHIAP
BbIcOTOU 6 cM. Haitnute paguyc
OCHOBAHUS IIWJINHIPA.

4. Paguyc kpyra, JIeXalero B
OCHOBAaHMH KOHYCA, PaBEH 3 1M,
yroJl MeXAY 00pazyrolei 1
ocHoBaHueM cocrasiser 300.
Haiigure: a) o6pasyromryro
KOHYca; 0) BHICOTY KOHYCA; B)

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

0) Socn=TTR? = 41 cM?
B) Sooxn = 2mRH =21 - 4 - 6 = 481 cM?
I) Snom nos=2TRH + 2mR? = 481 +2- 41 =

567 cM?
1 i B
: " 6cm
|
I[) 8cm
Soc ceqy — AB'BB]_ = 8' 6 = 4‘8 CM2
e)
o ti OM =3 cMm
e AA1=6 cm
M OC1=4 cm
N3 npsaMoyroiasHOro
AOMC1 o Teopeme
— | = 4 [Mudaropa:
~_ LT~ MC?=0C?- OM?
A =16-9=7
MC1 =7 em
A1C1 =2v/7 em

Scea = A1C1- AAL =
27 -6 =127 cm?

NuauBunyanpHbIE,
peleHue 3a1a4y
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iouiaib OOKOBON OBEPXHOCTH
KOHYCa; T') IJIOIA/b TOJTHOU
MOBEPXHOCTU KOHYCa; 1) IJIOMAAb
OCEBOI'0 CEUYEHHUs KOHYCA; €)
IUIOLIA/Ib CEYECHHUS, TPOXOISIIETO
4yepe3 CepeivHY BBICOTHI,
napajuieIbHO OCHOBaHHIO KOHYCA;
K) TIJIOIAIb CCUCHMUS,
MIPOXOISIIETO Yepes3 JIBe
o0pa3yroline KoHyca, yroil MexX1y
KoTopbIMU cocTaBiisieT 600.

5. [IpssMOyronbHbIN TPEYroJbHUK
c karetaMu S cm ¥ 12 cm
BpalIaloT BOKPYT MEHBIIIETO
karera. HaiinuTe mnomans
[IOBEPXHOCTHU MOJYYEHHOTO Tea.
6. [lmockocTh o mepecexkaeT map
Ha pPacCTOSIHUM § CM OT €ro
uentpa O. Paauyc mapa pasen 10
cMm. Haitoure: a) paguyc kpyra,
MOJIYYEHHOTO CeYeHUs; 0) AMUHY
OKPY>KHOCTH CEUCHUSI; B)
wionaab chepsl

2

224214 = 16w cM?

8 cm=271R

3.
8
2TR =8, R=—=1,27cMm
2T
4,
§ OA =3 nm;
2DAO = 30°
a) AADO -

MPSIMOYTOJIbHBIN
4 AD =2A0 = 61m

A

6) U3 AADO 1o Teopeme ITudaropa:
D0O?*=36-9=27

DO = 3v/3 nm;
B) Séoxmos =MRL=m-3-6 =187 ,Z[MZ;

r) Stom nos=TRL + mR? = 181 + 91 =
271 M

Sn()m-[ HOBZZT[RH + 27TR2 = 275'
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1) 0

AADC — oceBoe ceueHmne
S=-AC-DO=5-6-3V3 = 9V3 gu?,

e)

D N — cepenunaa DO
DN r 1

T DO _R_ 2
3

_R_

r—z—gz,qM
=T 5 2
= 4~7,L[M

ADAB —
paBHOOepeHHbIN, ZADB
= 60°, suaunt, ADAB —

PaBHOCTOPOHHHM.
> AD = 6am;
2
S= AD?V3 = ﬂg — 9\/§
4 4
e
5.
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ABAC — npamoyrosbHbid; AB = H =
5cM; AC=R=12cmMm

Snom nos=TTR (L + R)

W3 npsimoyronsHoro tpeyronsHuka ABC: L =

BC =+vVAB2 + AC2=13 cM
Snomimos =+ 12+ (13 + 12) = 3007 cm?.

AL\

S g

6. d=8cm,R=10cm

a) 13 mpssmoyronsuHoro AOO,P: r=0OP =
VR? — d?=6cm;

0)C=2nr=12xn cM?

B)SnoB = 4mwR?=1447 cm?

3. 3akIrouMTeILHLI dTAN 3AaHATHS

[Tonsenenue ntoroB
paloTBI; (hHUKcaIs
JIOCTYDKEHM 1IeJIed

(omenka
JeSTEITBHOCTH
00yJaroIMXcs);
OTpeICIICHIE

e (C kakumu (pUTrypaMu MbI CETOTHS
HO3HAKOMMJIUCH?

e B KaKHX npeaMerax
TIOBCEHEBHOM KM3HH MBI C HUMH
BCTpeuyaemcs?

B 3akmrodueHun — urpa «3Har0 — HE
3Ha»: nepen  BamMu  «Jluct

o [To3HakOMWIMCh C TeIaMH BPAIICHUS:
MWIAHAP, KOHYC, Iap

o Humuuap - TpyOBl,  MOpOXEHOE
«JlakoMKa»; KOHyC - BOpPOHKAa, MOPOKEHOE
«PoxxoK»; map — M4, HOBOTO/IHUE UTPYILIKH.

JIncT caMoOIeHKY:

OK 01, OK 03,
OK 05, OK 06,
OK 07.
[K 1.1.

CaMOIpOBEpKa
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TMIEPCIICKTHUBBI
JanbHeHIel paboTh

YCBOEHUSI HOBBIX 3HaHui». Ilpu
NpaBUWIBHOM OTBETE Ha BOIPOC
CTaBUM «+», €CJIH OTBET HEBEPHBII
— M.

1) UTo mostyduTcs B pe3yibTare
BpALICHUS IPSIMOYTOJIbHUKA?

2) UTo mosty4uTcs B pe3yibTare
BpalleHus IPSMOYTOJIBHOTO
TpeyrojbHUKa OTHOCHUTEIILHO
OJIHOT'O U3 KaTeToB?

3) UTo mosty4uTcs B pe3yibTare
BpaIeHus moyykpyra?

4) Kak HaspiBaeTcs OTpe30K,
COCIMHSIONINI BEPUIMHY KOHYCa C
TOUYKON Ha OKPY>KHOCTH OCHOBAHUSI?
5) Kakass ¢urypa sBisercs
CeueHHeM HWIMH]IPA,
HapajuIeIbHOrO €ro ocu?

6) Kakas ¢urypa sBusercs
OCEBBIM CEUCHHEM KOHYca?

7) Kak HaWTH TI0MIA/1b
OOKOBOI MOBEPXHOCTH IIMJIUHpA?
8) Kaxk naiiTi miomaab noaIHOH
MOBEPXHOCTU KOHYca?

9) Uro sBnsieTCs CeUYEHUEM
1rapa miocKOCTbio?

10) Uemy  paBHa IUIOIAb
MOBEPXHOCTH I11apa?

Ilonsenem UTOTH JIMCTOB
camoorieHku. Eciu BbI Habpamu oT 9
mo 10 ©OammoB, mocTaBbTE cCebe
oteHKy «5». Ecim BbI Habpamu 7-8
0allJIOB — TOCTaBbTE OLIEHKY «4».
Ecnu 5-6 6amioB — onieHKy «3».

1)  Hununmp;

2)  Konyc;

3) llap;

4)  OO6pas3yroias KoHyca;

5)  IIpsMOyroJibHHK;

6) PaBHOOeIpeHHBII TPEYrONbHUK;
7)  Seoxn =2mRH

8) Snom nos=TTR (L + R),

9) Kpyr;

10) Smos = 4mR?
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Kak BBl cumraere, Bbl pocturim
IIOCTAaBJICHHOM 1II€JIM B  Hayajle
ypoka?

Crnacubo 3a xopouryro paboTy Ha
3aHATHH!

4. 3aganus 1
CaMOCTOSITEJILHOTO
BLINOJHEHHS

1. N300pa3uth KOMIO3UIHIO,
coJlepkayro (Gurypsl BpaleHHs
(MOXHO TpyIIamMu).

2. [IpsimonuHENHBIH  y4acToOK
TpyObl IIMHON 3 M, HMeElomEeld B
CCYCHUU OKPYKHOCTH, HEOOXOMMO
HOKPAaCUTh CHAPYXU (TOPIIBI TPYObI
OTKPBITHI, UX KPacHTh HE HYKHO).
Haligutre muiomane mNOBEpXHOCTH,
KOTOPYIO HEOOXOJMMO TOKPAaCHTh,
€CJIM BHEIIHUI 00XBaT TpyObl paBeH
32 cm. OTBeT maiiTe B KBaJpaTHBIX
CaHTHMETpax.

3. Kakue HaVMEHbIIINE
pasMepbl, BBIPAXKEHHBIC  IICIBIM
YHCIOM  CAHTHUMETPOB, JIOJDKEH
UMETh  TNPSMOYTOJIBHBIA  JIUCT
Oymaru, 4yToOBI UM MOXHO OBLIO
00KJIeuTh OOKOBYIO IOBEPXHOCTH
HUIUHAPA c paanycom
OCHOBaHHUA 5 cM u BBICOTOM,
paBHOU AHaMETPy OCHOBaHMUSI?

4, Pagnyc OCHOBaHUA
HWIMHApAa paBeH 26, a ero
obpasyromass paBHa 9. Ceuenue,
napajuiebHOe  OCH  LMIUHJpA,
YAAJIEHO OT He€ Ha pacCTOsHUE,

NunuBuyanbHO-
CPYIIIOBbIE
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pasHoe 24. HalinuTe miomans 5Toro

CEUEHUs.

1. Janel  n1Ba  UWJIMHIpA.
Pagnmyc ocHoBaHMs M BBICOTA
NIEPBOTO PaBHBI COOTBETCTBEHHO 6 U
14, a Broporo — 7 u 3. Bo CKOJIBKO
pa3 wiomaap O0KOBOM MOBEPXHOCTH
IIEPBOTO IMHApA Ooube
wiomaan OOKOBOH TOBEPXHOCTH
BTOPOT0?

2. Janbsl 51Ba koHyca. Pammyc
OCHOBaHUS M 00pa3yromiasi mepBoro
KOHYCa PaBHBI COOTBETCTBEHHO 7 M
9, a Broporo— 2 u 9. Bo ckoibko
pa3 wiomaas 00KOBOM MOBEPXHOCTH
MEPBOTO KOHYycCa OOJIbIIE TIIOMATN
OOKOBOI TOBEPXHOCTH BTOPOTO?

3. [anbI 1Ba mapa ¢ paanycamu 8 u
4. Bo CKOJBKO pa3 IUIOLIAJIb
MOBEPXHOCTH  TIEPBOTO  Imapa
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OoJIbIIIEe miomaanu IIOBEPXHOCTHU

BTOPOro? l
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OnopHblii KOHCNIEKT TeMbl 5.4—-5.5 O0beMbl M 10N TOBepxXHOcTell Tea. [Ipumepsl cumMeTpuii B npodeccun

Tema 3ansTHs OO0BeMBbI U TII0IAIM ToBepXHOCTEeH Ten. [IpuMepsl cumMeTpuii B mpodeccun
O6wvem mpsMoyrosbHOro mapaiienenunena. O0bem kyb6a. OObembl HpsMOl mpu3Mbl U IuMHApA. OOBEMbI
nupamMuibl 1 Konyca. O6beM miapa.
ConepxaHue TeMbl [ToHsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3€pKajbHasl).
OO0o0r111eHKe TpeicTaBICHUI O IPaBUJILHBIX MHOTOTPAHHUKAX (TeTpadip, Ky0, OKTasaAp, H0AEKadIp, UKOCAIP).
I Ipumeps! cummeTpuil B ipodeccuut
Buipl 3ansTis KombunupoBanHoe
[nanupyemblie P61, 1P6 6, IP6 9, Z1P6 10, IP6 11, IP6 12, JIPG 14.
00pa3oBaTeNbHbIC OK 1, OK 3, OK 05, OK 06, OK 7
pe3yibTaThl

@opmBbl OpraHu3aluu
y4eOHOM JesITeNbHOCTH

®poHTabHAS, THAUBULYAJIbHAS, UHIMBHTyJIbHO-TPYIIITIOBAs

THIBI OLIEHOYHBIX
MEpONPHUITHI

CamocrosiTenpHast padota, TBOpuecKkuii MUHU-TIPOEKT.
e CamocrosrenbHas padora 1o reMe «O06beMbl IPOCTPAHCTBEHHBIX (PUTYD)
I. Bapuant
1. JIBa peOpa nmpsiMOYToJIbHOIO Hapajuienenurneia paBHbl 8 U 5, a 00béM napasuienenunena pasen 280. Haiinure

IIomajab MOBEPXHOCTHU 3TOT'O MapalICIICIIUIIC/IA.

2.
JlaHbl 1BE MpaBUIIbHBIE YETHIPEXYroabHbIE MUpaMubl. O0bEM NIepBOM MUpaMuabl paBeH 9. Y BTOpOI mupamMuIsI

BbICOTa B 1,5 pasa 6oJbIne, a cTopoHa OCHOBaHUS B 2 pasa OosbIie, yeM y nepBoi. Haliaute 00bEM BTOpOIA
MUpPaMUIbI.
3. Haiinure 06beM MHOTOrpaHHHKA, H300payKEHHOTO HAa PUCYHKE (BCE IBYTPaHHBIE YIIIbl IPSIMBIE).




S
—— D
B
4. JIBe kpyxKku umerot Gopmy nmimHapa. [lepBas kpyxka B MoaTOpa pasa HHXKE BTOPOH, a
BTOpasi BTpoe yxe nepBoil. Bo ckonbko pa3 00bEM nepBoii KpyKKu 0oiibiie 00bEMa BTOPOt?
- > 4
5. u B cocyzne, umeroiemM ¢popMy KOHyca, YPOBEHb >KMJKOCTU JTOCTUTAET 5 BbicoTsl. OGbEM cocyna

2000 mu. Yemy paBeH 00bEM HamuTOM kuakoctu? OTBET qaiiTe B MUJUTUITUTPAX.

II. Bapuant
1. JIBa peOpa nmpsiMOYrobHOIO Hapajienenunena pasusl 6 U 4, a 00béM napauienenunena pasen 240. Haiinure

Jlanbl 1Be IpaBWIbHBIE YETHIPEXYroibHbIE NupamMuibl. O0BEM MEpBON MUPAMMUIBI
paBeH 16. Y BTOpoil mupamMusl BRICOTA B 2 pas3a 0oJibliie, a CTOPOHA OCHOBaHUs B 1,5 pa3a GoJibliie, 4eM y IepBoil.
Haiinute 066€M BTOpPOI MUpamMUIbL.

3. Haiigute 00beM MHOTOTpaHHHKA, N300paKEHHOTO Ha PUCYHKE (BCE IBYTPAHHBIC YTIIBI MIPSIMBIE).

2
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JlaHbl 1Be Kpy>XKM IMIMHIpUYecKol (opMel. [lepBas kpykka B 4eThIpe paza HUXKe BTOPOH, a
BTOpasi B [OJITOpA pa3a IMpe nepBoid. Bo ckonbko pa3z 00bEM NepBoil Kpy>KKH MeHbIIe 00bEMa BTOpOii?

N/ 6

6. v B cocyzne, umeroniem ¢opMmy KoHyca, YpOBEHb KUIKOCTH JOCTUTAET 7 BrIcOTBL. O6BEM cocyzaa
1715 mn. Yemy paBeH 00bEM HaIUTOM kuIKOCTU? OTBET JailTe B MUJUTUITUTPAX.
e [IpomwmutrocTpupyiiTe BCe BUILI CHMMETPHH HA YepTekax. BeIgenuTe NEHTP CHMMETPHH, OCh CHMMETPHH,
TJIOCKOCTh CHMMETPUU

Samanust i
CaAMOCTOSITEJIGHOTO
BBIIIOJIHEHMS

[ToaroToBbTE MUHU TIPOEKT 110 OJTHOM U3 TEM:

v CrwibHas reoMeTpus;

v ['eomeTpuyeckue (aHTa3uK Ha IVIOCKOCTU U B TIPOCTPAHCTBE;

v [TnaToHOBBI TeNa B iM3aiiHE UHTEphEpa (B IU3aHHE OJEKIbL, B IM3alHE MAIIbIX apXUTEKTYPHBIX (POPM);
v IIpennoxure cBOIO TEMY

Pa3nea 6. Crenenu u kopuu. CreneHHas, nokazarejbHas U Jjorapupmuyeckasi pyHkuuu

Onopublii KoHCNEKT Tembl 6.1-6.3 Ctenenu u kopuu. CrenenHasi pyHkuus

Tema 3ansTHS Crenenu 1 kopHu. CreneHHast (QyHKIUS

Cofeparme TeME! CrencHHas (l)yHKLu/mi ee coiicTa. [IpeobpazoBanue BhIpaXKeHUN C KOPHAMHU N-0i CTeHeHIiI’. CBoliCTBa CTEIIEHU C

palMOHATIBHBIM U JEHCTBUTEIBHBIM MMOKA3aTEISIMU. Pellienne nppanmoHaibHbIX YPAaBHEHUN
Twriel 3aHsTUS KomOunupoBanHoe
[Tnanupyembie JP6 1, IP6 2, JIP6 3, Z1P6 4, JIP6 6, /1P6 14.
00pa3oBaTesbHbIe OK1,0K2,0K3,0K6
pE3YIIBTAThI
@®opmsbl opranuzanyu | OpoHTaNbHASA, UHAWBUTYAJIbHAS, TPYITIOBAs
yueOHOI

eI TEILHOCTH

TuIp! OIEHOYHBIX 'YCTHBIE OTBETBI, PELLIEHHUE 33/1a4
MEPOIPHUATHH 1. Mex 1y KaKuMy COCEHUMM LETIBIMU YHACIIAMU PACTIOJIOKEHO YHUCIIO ¥-19?
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2. Haiigure obmacts onpeeneHus QyHKIHN

y =33x —09.

3. Berancimre: a) 57 - 11%: 557 ;6) Y48 - 162.
4. BelHECUTE MHOYKUTEINb M3-TI0/] 3HaKa KOPHS:

V25a3.
5. Periure ypaBHeHue:
V15 —-2x =3

1. Mexny KaKuMU COCETHUMH TICJTHIMU YHCIIAMH PACTIOJIOKEHO YUCIIO 15272
2. Haiimre obnacthb onpeaeneHus GpyHKImMu

y = V2x — 4.

3. Beruucrure: a) 310 - 1012: 3010

3aanus st
7. CaMOCTOSITENIBHOTO 6) V20 - V5.
4. BeiHECHTE MHOYKUTEND W3-T107] 3HAKa KOPHSI:
BBIIIOJIHEHUS 5
V24a3.
5. Permmre ypaBHeHue
V19 +5x =2
Onopublii kKoHcneKT Tema 6.4, Tloka3aTtenbHasi pyHKIUSA
1. Tema 3ansTHS INokazarenpHast QyHKIHS
2. ConepaHue TeMbI ITokxazarenbHast pyHK1IMS, ee cBolicTBa. [loka3zaTenbHbIE YpaBHEHHsI U HEPABEHCTBA
3. Twriel 3aHsTUS KomOunupoBanHoe
[Inannpyemsbie JAP6 1, 1P6 2, IP6 3, /1P6 4, JIP6 6, JIPG 14.
4, 00pa3oBaTesbHbIC OK 1,0K?2,0K 3,0K 6
pe3yabTaThl
®opmbl opranuzanuu | OpoHTaIbHAS, UHIMBUyalIbHAS, TPYIITIOBaAs
S. yueOHoM
JESITEIBHOCTH
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VcrHbie OTBCTHI, pCHICHUEC 3a1a4

1 B onHOI crcTeMe KoopIMHAT cXeMaTUIHO n300pasute rpaduku (yHKIMI:
—ax v = (1)
THITBI OI[CHOYHBIX y=4"ny= (4) '
MepOTpHATHii 2. Permre ypasnenue: 23 = 128.
3. Pemmre ypasnenue: 5% - 2% = 0,173,
4, Permmte Hepasenctso: V2 - /5 = V10
1. B omHOIi cucTeMe KOOpAMHAT CXEMaTUIHO U300pasuTe rpaduku (yHKIHIA:
_ ax _ (1 x
3amaHust I y=3 Hy_(s) '
CaMOCTOATENILHOTO |2, Pemmre ypaBHeHue: 32% = 21—7
BBITTOTHEHUS 2 2
3. Pemmre ypaBHeHuE: (3&/§) . (W) ¥ = 243,
4. Peumre HepapeHcTBo: 117 7**t1 < 12172x~10
OnopHblii KOHCNEKT TeMbl 6.5-6.6 Jlorapudgmuyeckne GpyHKIMU
Tema 3ansTHS Jlorapudpmuueckast pyHKIMs
Copepare Tembi Jlorapudm uncna. CpoiictBa norapudmos. Jlorapupmuueckas GpyHkuus, ee cBoiictBa. Jlorapupmuueckue ypaBHeHus,
HEpaBEHCTBA
Turbl 3aHsTHS KomOuH1poBaHHOE
[Tnanupyemsie JAPo6 1, PG 2, 1P6 3, /IP6 4, 1P6 6, IPG 14.
00pa3oBaresbHbIe OK1,0K2,0K3,0K6
pe3yNbTaThl
®dopwmebl opranuzanuu | OpoHTABHAS, WHUBHUIYATbHAS, TPYIIIOBAsI
yaeOHOMI
JeSITeIbHOCTH

TuIbl OLIEHOYHBIX
MEPOINPUATHN

'YCTHBIE OTBETBI, PELLIEHUE 33/1a4
1. Bemucimure: a) log, 2* - logs 52 ;

1
6) logs 57"
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2. Haiigure o6macts onpeieneHus QyHKIN

y = loge(8x + 9).

3. Uccnenyiite pyHKIMIO HA MOHOTOHHOCTB:

y =logzex.

4. Permre ypasHenue logi(7 — x) = —2
7

5. Pemrre HEpaBEHCTBO:
log;(8 — 6x) < log; 2x

3agaHus oy
CaMOCTOSITEIILHOTO
BBITIOJTHEHUS

1. Borumciure: a) logg 873 - logg 62 ;
0) log: 81.
3

2. Haiiure obnacth onpenenenus pyHKIu

y = logg(4x — 1).

3. Uccnenyiire GhyHKINIO HA MOHOTOHHOCTB!

y =logsx.

4
4. Petiire ypasrenue logg(5x +47) = 3

5. Perre HEpaBEHCTBO:
logs x > logs(3x — 4)

Texnosornueckas kapra tema 6.7 Ucnosib3oBanue JiorapupmMudeckoil cimpajiy nNpy BbINOJHEHUH AU3aiiHA HHTEpPbepa

Tema 3ansaTus Hcnonb3oBanue norapupMudeckoil Crivpaiy Ipy BHIOTHEHUH TU3aliHa HHTepbepa
ConeprxaHue TeMbl [pumenenue norapudma. Jloraprdmiraeckas crimpaib B apxuTekType. Ee MareMariyeckue CBOWCTBA.
Hcnonp3oBanHue Oj1s Au3aiiHa
Tun 3aHsTHA [TpakTrueckoe 3aHsTe

@DopMbI OpraHu3alK y4eOHOM @pOHTAITBHO - IPYIIOBas

JACATCIIbHOCTHU
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HE00XO/IMMOT'0 JUTS peLIeHUs]

3a1a4

umeeT Bu r = a?, rjie r — paccTosiHue
OT TOYKH, BOKPYT KOTOPOH
3aKpy4YUBaeTCs CIMPaIIb (€€ Ha3bIBAIOT
MIOJIFOCOM), JIO TIPOU3BOJILHON TOYKH HA
CIIUPAJIH, (P — yroJl IOBOPOTa
OTHOCHUTEIIBHO TOJI0Ca, 8 —
MIOCTOSIHHAS.

Crnupanb Ha3bIBaeTCs
JorapuMHUUECKOM, TaK Kak Jiorapupm
paccrosinus (log, r) Bo3pacraer
IPONOPLUOHAIBHO YTy ITIOBOPOTA

CIIUPAIIH.

750

ILnanupye Tunbt
MbI€ OLEHOYHBIX
o0Opa3oBar | MepONPUATHIA
Tanel 3aHATHS JesiTeJIbHOCTD MpenoaaBaTesist JlesAITeJILHOCTD CTYIEHTOB CLHBIE
pe3yJbTar
bl
1. Oprann3anMoHHbIN ITAaN 3aHITHS
Cosnanue paboueit B npupone u B xu3HU orapudMer
00CTaHOBKH, aKTyaIM3allis | BCTPEYArOTCs B BUE Jorapudmuueckoit
MOTHBOB y4€OHOI CIIApaJIH.
nesitenbHOCTH. [IpoBepka Jlorapudmrdeckas Ciupaib WiIH
BemonHeHus 3amannii BCP/ | m3oroHanbHas criipalib — 0COOBIH BUJT
BXOJTHOM KOHTPOJIb CIIMPaJIH, YaCTO BCTPEUYAIOIIUICS B
MIPUPOJIE U APXUTEKTYpE
AxTyamzanms cofepikanusl, | YpaBHeHHE Jorapudmudeckoi ciimpanu | O0ydJaronmmMcs IEMOHCTPUPYETCS IPUMED becena

2. OCHOBHO¥ 3Tl 3AHATHSA
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Bocnpoussenenue 3HaHui 115
YX MIPUMEHEHUS B
CTaHJAPTHBIX YCIIOBHSX (IO
aHaJIOTHH, JICUCTBHS B
CTAHJAPTHBIX CUTYAITHSX,
TPEHUPOBOUHBIE YIIPAKHEHHS)

OO6yuarommiicss N moaroroBui
MPE3EHTALIUIO TI0 KUCTOPHUH BOIIPOCaA.
Jlorapudmudeckas cnupaiib Oblia
OTKpbITa ApXUMEIOM. DTO MPOU3OILIO0
B III Bexe mo H.3., Korma oH
SKCIEPUMEHTHPOBAJ ¢ KomnacoMm. OH
TSAHYJ CTPEJIKY KOMIIaca ¢ OCTOSIHHOM
CKOPOCTBIO, Bpalllasi caM KOMIac 1o
yacoBoM crpenke. [lonyuusmascs
KpHBast OblIa CIUPAIBIO, KOTOPAs
CIABHUTAJIKCh HA Ty K€ BEJIMYMHY, HA
KOTOPYIO IIOBOPAYUBAJICS KOMIIAC, U
MEX1y BUTKAMU CIIHPATH COXPAHSIIOCh
OJIHO U TO K€ PacCTOSIHHE.
Jlorapudmuueckas cnupainb ObuTa
BIIEpBBIE onKcaHa JlekapToM 1 mo3xe
WHTEHCHUBHO HccliefoBaHa bepHyiuy,
KOTOPBIN Ha3bIBAII €€ —
«yAMBUTENbHAS CITUPATIBY.

Jlorapudmuueckyro cnvpaib Ha3bIBAIOT
pPaBHOYTOJIbHON crnupansio. B nroGoit
TOYKE JIOTapU(PMUYECKON CIIUPAIN YTOJ
MEXKJly KacarelbHOM K HEW U paauyc-
BEKTOPOM  COXPAHSET  IOCTOSTHHOE
3HAYCHUE

OOGyuarommiicss N paccka3biBaeT mpo
MCTOPUIO BOBHUKHOBEHUS U PA3BUTHS
MOHSTHSI TIOTapUPMUUECKON CIUPATIH.

OK 01,
OK 02,
OK 03,
OK 06,

[K1.1

becena
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Iepenoc MPUOOPETEHHBIX
3HaHUM W UX [IEPBUYHOE
NpUMEHEHHE B HOBBIX
YCIIOBHSIX c i (S150)
(opmMupoBaHust YMEHHIH
(TBOpUeCKHE,  TIPOOJIEMHBIE
3a/1a4M, CUTYaIWH)

1 coodcTeo

OOyuarouuiicas M paccka3bplBaeT — Ipo
JOTapu(PMHUUECKYIO CIIUPATh B ApXUTEKTYpE
JKUBOIIMCH

LLlyxoBckasi 6awHsa. Mockea

CaMocTosTeIsHoe
BBIIIOJIHEHUE 3aaHUI

[Ipennaraercst TBOpUECKOE 3a/laHUE.
Pa3paboraiiTe nu3aifH HHTEpHEpa C

WCTIOJIH30BAHUEM JIOTAPUPMHUIECKON

BrimmonusaioT 3amanue

[TpakTrueckas
paborta
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crniupaiu. Pe3ynbratr n3o0pasure Ha
KoMmIbtoTepe B mporpamme Adobe
Photoshop.

O0001EeHNE 1
CHCTEMATH3AIHs PE3Y/IbTATOB
BBITIOJTHEHUS ITPAKTHYECKUX
pabor, 3agaHuit

[IpencraBpTe pe3ynbrarsl Bamen
paboThI

OO6yyaromyecs JEMOHCTPUPYIOT Ha SKpaHe
pa3paboTaHHbIE BAPHAHTHI HHTEphEpa

3. 3aKkII0uNTeILHDBIN dTAIl 3AHATHS

[onBenenve UTOroB paboTHI;
(buKcarys JOCTIKEHUS T1eTIei
(o11eHKa IEITETHHOCTH
00Y4aroImmxcsi); OnpeieNiCHUe

MsI paccMOTpenu IpUMEHEHHE
norapudma. [TozHAKOMUIUCE C
UCTOpUEH BOSHUKHOBEHHUSI TIOHSATHUS
Jorapu(MUIECKON CIIHpaIu U ee
MaTEeMaTHYECKUMHU CBONCTBAMH.

becena
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TIEPCIIEKTUBBI JATbHEHIIICH
paboThI

PaccMoTpenu npuMeHeHue B
apxutekType. Pazpaboranu
UCIOJIb30BaHUE JIOTapu(pMUIECKON
CIIMpaJIY B IU3aliHE HHTEPbEPA

4. 3aganusa 171
CAMOCTOAITEILHOTO
BLINOJIHEHHS

PazpaboraiiTe qu3aliHepCKHe dJIEMEHThI
OJIEK/IbI C IOMOIIIBIO
JIOTapu(PMHUIECKON CITHpaTn
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Pa3znen 7. J1eMeHTBI TCOPpUHU Bep0HTHOCTeﬁ H MAaTeMAaTH4YeCKOM CTATUCTUKH

OnopHblii KOHCNEKT TeMbl /.1, 7.3 DjieMeHTHI TeOpUHU BEPOATHOCTE M MATEMAaTHYeCKOH CTATHCTHKH

O —— DIEeMEHTHI TEOPHH BEPOSITHOCTEH M MaTEMaTHYECKON CTaTUCTUKH
Cogepanyie Tembl CoObITHe, BeposTHOCTH cOOBITHS. CII0XKEeHHEe U YMHOMKEHUE BeposiTHOCTel. J{ucKpeTHas ciydaiiHas BeTMIMHA, 3aKOH €€
pacrpeneneHus
TUIIBI 3aHSTHS Kom6rHupoBanHoe
[Tnanupyemsl JIP6 7, JIP6 8, JIPO 14.
00pa3oBaTeIbHbBIC OK 01, OK 03, OK 04, OK 05
pe3yNbTaThI
Dopmbl OpoHTabHAS, THAVBUIYAJIbHAS, TPYIIIOBAs
OpTraHu3aIuu
yaeOHOMH
JESITENIbHOCTH

THIBI OLIEHOYHBIX
MEPOTIPUATHI

YcTHBIN onpoc, pelieHue 3a/1aq.
1. JIpa cTperka caenaiu 1o 0JJHOMY BBICTpeTy 110 MHIIIeHH. BeposTHocTH nonajanus 1o 1ienm paBHbl pl1=0.6 1 p2=0.5 cOOTBETCTBEHHO.
Haittu, uto BeposiTHEE: 1Ba, OJTHO WM HU OTHOTO IMOPA’KEHHS LIEIH.

2. Ha nonke crosT 7 y4eOHHUKOB, U3 KOTOPBIX TPH 110

Marematuke. C MOJKY Hayra/l B3sUId JiBa yaeOHMKa. HalT BepoSTHOCTH TOTO, 4TO 00a OHHM OKXKYTCS YUeOHHKAMH 110 MaTEMaTHKE.

3. DK3aMeHalMOHHBIN OUIET Mo MateMaTtuke conepxut 10 3aganwmii. 3ydanoch 4ucio 3a/1a4, pelieHHbIX aOUTypUeHTaMU Ha
BCTYNUTEIHLHOM dK3aMeHe. Pe3ynbratel caun sx3amena uist 300 abUTypHEeHTOB TaKOBBI

x. |0 1 2 3 4 5 |6 7 8 9 10

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

Uemy paBHa MOJa IPEJICTABIIEHHOTO PsiJia paclpeeeHus?
OtBeThl. 5,8,7,6, 5
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1 JIBa cTpeinka caenanu Mo OJHOMY BBICTpeNy 10 MullieHHu. BepostHocTu nmonaganus mo nenu paBHbl p1=0.7 u p2=0.6
cooTBeTcTBeHHO. HaiiTu, yTo BeposiTHEE: /1Ba, OJHO WU HU OJIHOTO MOPAKEHUS LICIIH.

2. @abpuka BeITycKaeT cymMku. B cpeem Ha 190 kadecTBEHHBIX CyMOK HPHUXOIHUTCS BOCEMb CYMOK CO CKPBITBIMU JIe(heKTaMHL.
Haiinure BeposSTHOCTB TOTO, UTO KYIUICHHASI CyMKa OKAXKETCsl KAUECTBEHHOM. Pe3ybTar OKpyrimiTe 10 COTBIX.
3amanus wist 3. PesynpraTsl B3BemmBanus S0 ciryqaiiHbIM 00pa3oM OTOOpaHHBIX MAYeK Yasi MPEACTABICHBI PAIOM pacipeaeIeHus
CaMOCTOSITENIBHOTO x. | 147 | 148 | 149 | 150 |151 |152 |153 | 154

n |4 5 8 12 10 7 3 1

|
Haiinure Moy JaHHOTO psijia HAOIIOAaEMbIX JaHHbIX.
Ortsersl. 151; 149; 150; 150,5.

BBIIOJIHCHMA
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TexHoJsiornyeckasi Kapra rema 7.2 BeposiTHOCTb COOBITHIA B 1eITeJILHOCTH AU3aliHepPa

1. Tema 3ausTHs

BeposTHOCTE COOBITHH B ACATENHHOCTH TU3aitHEPA

2. | ConepxaHuie TeMbI

OJIEMEHTBI pacdy€Ta OCHOBHBIX TEXHHMKO-OKOHOMHNYECCKHUX IToKa3areen IIPOEKTUPOBAHMA. Hcnone3oBanme (bOpMy'J'IBI
TIOJIHOM BCPOATHOCTH B HEABHOM BHIC

Tun 3anaTus

HpaKTI/I‘IeCKOG 3aHATUC

@DopMbI OpraHu3aIy y4eOHOM

@pOHTAIBLHO - TPYIIIOBAsI

JIESTENIbHOCTH

ILnanupye Tunsl
Mble OLIEHOYHBIX
oOpasoBare | MepoONpUsATH
JTanbl 3aHATHS JesiTeJIbHOCTD MpenoaaBaTeJis JlesiTeJIbHOCTH CTY/I€HTOB NBHLIE i
pe3ybTar
bl

1. Oprauu3anMOHHBIH ITAN 3AaHATHUSA

Coznanue paboueit CeromHs Mbl C BaMU  HayduMcs

00CTaHOBKH, aKTyaJIH3aLHs HaXOJUTh BEPOSITHOCTh Ka4EeCTBEHHBIX

MOTHBOB y4€OHOI U3JIeINN, YIUTHIBAsE BEPOSTHOCTh Opaka

nesirenbHOCTH. [IpoBepka Y UCTOJIb3YsI UMEIOINECS 3HAaHUS

BhINoTHeHws 3a1anuii BCP /

BXOJHOW KOHTPOJIb

Axryammzaiys conepxkanus, | 3agaya 1. BeposaTHOCT, TPOU3BENEHUS HE3aBUCHMBIX ®poHTaTBHBIN

HeoOXoMMoro Juis petteHust | B J3ailHEPCKOU ¢bupme TpH | cOOBITUI paBHA MPOU3BEACHUIO BEPOSITHOCTEN OIpoc

3aJa4

KOHCyJbTaHTa. Ka)xaplil U3 HUX 3aHSAT C
KIIMEHTOM ¢  BepostHocThio  0,3.
Haiinute BeposSTHOCTH TOro, 4YTO B
CIy4yallHbII MOMEHT BpPEMEHU BCE TpPHU
KOHCYJIbTaHTa 3aHSTHl OJHOBPEMEHHO
(cudTaliTe, YTO KJIMCHTBI  3aXOJAT
HE3aBHCHMO JIPYT OT JIpyra)

THX coObITHil. [Io3TOMY BEpOSITHOCTH TOTO,
YTO BC€ TPU KOHCYJIbTAaHTA 3aHATHI paBHA
(0,3)3=0,027
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2. OCHOBHOM 3TAN 3aHATHSH

BocnpousseneHue 3HaHUM U1
UX MIPUMEHEHUS B
CTAHJAPTHBIX YCIOBUSIX (IO

Kaxkoe CBOICTBO OTHOCHUTEILHOHN

YacTOTHI BEI 3HAETE?

CBOWMCTBO YCTOMYMBOCTU B CEPHH OOJIBIIIOTO
YKCJIa ONBITOB.

aHAJIOTHH, JICUCTBUS B Kak cBs3anbl oTHOcUTenbHas yactoTa U | OTHOCUTENbHAS 4YacToTa COOBITHS — 3TO
CTaHJIAPTHBIX CHTYAIMSX, BEPOSTHOCTH? npuOIIMKeHHAs OLICHKa BEPOSTHOCTH
TPEHUPOBOUHBIE YIIpaKHEHHs1) | BcmomuuM 0603HaueHUS. COOBITHS.
[Tpumep. OnieHnTe BEpOATHOCTH Opaka WA = k
u3nenus, eciu O0buto mpruodpetreHo 100 (4) = n
U3JIENINM, a B CBSI3U C Opakom
BO3BpAIICHO 7 U3JICIHIA. P(4) ~ 0,07
[lepenoc mpruoOpeTeHHBIX 3apaua 2. Jost pa3paboTku
3HAHWH U UX TIEPBUYHOE MU3aHEPCKOTO0 MPOEKTa KBAPTHPHOTO
MPUMECHEHNE B HOBBIX MOMEIIEHUSI HEOOXOJUMO IPEICTABUTH
YCIIOBHUSIX C LIEJIBIO Ha BBIOOP 2 BHAA HCIOIB3YEMBIX
(hopMupOBaHUST YMEHUIH MarepuasioB. [lepBeIii Marepuan umeer H2 H1

(TBOpUECcKHe, MPOOIIeMHbIE
3a/1a4u, CUTYAI1HN)

5% ©Opaka, BTOopoit 1%. bonee
KAa4eCTBEHHBIA MaTEPHUAII CTOUT JTIOPOKE.
JuzaifHep pemma HCHOIb30BAaTh 00a
MaTepHuana: TaMm, IJe Harpyska Oyner

Majga, MOJKHO HCIOJb30BaTh MEHEe
KaueCTBCHHBIM Marepual. Y  HEro
MOJIYYWJIOCh, YTO TMEPBbI Marepuan

cocraBisieT 40%, a BTOpoit — 60% ot
obmiero oobema matepuana. Haiigure
BEPOSTHOCTH Opaka dTHX UCIOIB3yEeMbIX
MaTepHaloB.

Pewenue.

3/1ech MOYKHO paccyKIaTh, HUCIOJIb3Ys
nuarpammy Oiinepa-Benna. ¥V Hac nBa

Kak BugHO M3 pucyHKa, cCOOBITHE A COCTOUT
U3 yactel nepecedenus ¢ coosrtusamu H1, H2.
To ecth MBI MOKeM 3arcath A=A-H1+A-H2.
ITockoneky H1 n H2 He nepecekarores, TO
P(A)=P(A-H1)+P(A-H2).

P(A-H1) = P(A)-P(A/H1) = 0,4-0,05 = 0,02.
Amnanornuno, P(A-H2) = 0,6-0,01 = 0,006.
Hakonery HaxoauM BepOATHOCTH OOIIETO
opaka P(A)=0,02+0,006=0,026.

To ecthb 2,6%.

OK 01, OK
03, OK 04,
OK 05.
I1IK 1.4.

OpOoHTAIBHBIN
onpoc
[IpakTrueckas
pabora o
pEeLIEeHUO
3a1a4
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BUJIA MaTepHAaJIOB. BeposiTHOCTB
ucnonb3oBanus nepsoro P(H1) = 0,4,
cooTBeTcTBeHHO BTOporo P(H2) = 0,6.
[Tycts Opak — 310 coObiTue A. Torma
YCIIOBHAsE BEPOSTHOCTh Opaka mpH
YCIIOBHMH, YTO MaTepHuall epBOrO BUJA,
paBHa P(A/H1) = 0,05, a BeposITHOCTh
Opaxka y Broporo Buna P(A/H2) = 0,01.
[TocMoTpHTe Ha PUCYHOK W JIOBEIUTE
pelieHue 0 KOHIIA.

3agaua 3.

[Iyctb OT mepBOro  IPEANPHUITUS
noctynwio 20 nu3aifHEpCKUX W3AENUN
IUTst 0QOpPMITEHUS OJIeXKIbI, OT BTOPOTO -
10, or Ttperbero — 70. BeposiTHOCTH
HEKa4YeCTBEHHOTO M3TOTOBIICHUS
JIA3aHHEPCKOTO 15631 (176 Ha
OPEANPUATHIX COOTBETCTBEHHO PaBHBI:
0,02; 0,03; 0,05. Omnpenenure

OtBer: BeposATHOCTH Opaka 2,6%

OOyyaroniyecs BbIIOJIHAIOT PELLICHUE.
3areM 00CyXJaeM €ro 1 CpaBHUBAEM OTBETHI

BEPOATHOCTH MOJIyYEHUS
HEKAYeCTBEHHOT'O JIA3aiHEPCKOrO
u3Jenus 1151 0OPMIICHUS O/1€XKIbI.
Pemure JTAHH YO 3a7a49y
CaMOCTOSITEJILHO
CamocrosTennpHOe IIpenonaBareins npeniaraer | O0yyatonecss pa3pabaTbIBalOT U HaXOMST
BBIIIOJTHEHUE 3aJaHUI o0yyaromumcs CaMOCTOSITENIBHO | MaTepuanbl  JJIs  BBIIOJHEHUS  3aJaHMs,
pa3paboTartb 3a/1a4uu C | UCIIONIB3YSl Y4eOHYI0 U JIOMOJHUTEIBHYIO

npodecCHOHAIBLHON HANpPaBICHHOCTHIO,
YTOOBI OILIEHUTHh BEPOSITHOCTH KayecTBa,
KOTOpOE€  3aTéM  MOXHO  MEHSTb,

JIaTeparypy, WHTCPHET-UCTOYHUKH.
OdopMIISIOT yCIIOBHE M PELIEHHE Ha JHMCTaxX
A3

Kontpomupye
T
JeSITeNIbHOCTD
o0yJaromuxcs
,
KOHCYJIbTHPYE
T npu

90




YUUTBHIBasE B JajbHEHIIEM CTOMMOCTb
MaTepUajoB

O06o0r1eHMe 1
CHCTEMAaTH3AIHs PE3Y/IbTaTOB
BBITOJTHEHHS! TIPAKTHYECKHX
pabor, 3anaHuit

[IpencraBpTe  pa3paboTaHHBIE BaMU
paboThI

OOyuatomecss  (IpeACTaBUTENM  TPYIIN)
JIEMOHCTPUPYIOT pemeHne 3agad. OTBe4aroT
Ha JIOTIOJHUTEJIbHBIE BOIIPOCHI

HEOOXO0IMMOC
™

[IpencraBnen
M€ M 3aulmra
pabor

3. 3aKm0uMTeIbHBII 3TAI 3AHATHSA

[NonBeneHne UTOroB padoTHI;
(uKcaryst TOCTOKEHHS LETel
(OlICHKA IESITEITLHOCTH
00YYAIOIINXCS); OTIPEICTICHIE
TIEPCIICKTHBBI JTAJIbHEHIIICH

Mpbl Hay4YUITUCh HAXOAUTh BEPOSTHOCTH
KAueCTBCHHBIX  M3JENHM,  Yy4UTHIBAA
BEPOATHOCTH Opaka

padoThI

4. 3ananus s OdopmMute BHIOTHEHHYIO BaMU paboTy 20P
CaAMOCTOSITEJILHOTO B miporpamme PowerPoint

BBINOJTHEHUSI
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