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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-6 CriocobeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAUBATh M PEATM30BBIBATH TPACKTOPUIO CAMOPA3BUTHS
Ha OCHOBE PUHLIUIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HU

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- IeJaroruyecKuit
- COMPOBOXKICHUS

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K Mpo(ecCHOHaIbHOM AEATEIbHOCTH B
cepe: 01 OOpazoBanue u Hayka (B cdepe MOIMIKOIBHOTO, HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero obmero obpa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

YK-6 CnocobeH ynpasisith
CBOUM BpEMEHEM,
BBICTPanBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIMIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTupyeT TpaeKTOpUIO CBOEro NpodecCHOHAIBHOTO
pocTa M JMYHOCTHOTO pa3BUTHUS, pacUIMpseT CBOH

npodeCcCHOHANBHBI  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe Oa30BbIe 3HAHUS, YMEHUS U
HaBBIKM W3 Pa3IUuHBIX cdep MnpodeccHoHaTbHON

JACATCIBHOCTH, B TOM 4YHCIJIC BI:Ipa6aTBIBaGT YMCHHEC
MOICIUPOBAHUA TBEPABIX TCII U UX HOBerHOCTGﬁ

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-6 CnocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIMIIOB 00OPAa30BaHUS B TEUCHUE BCEH KU3HU

Ne HanmenoBanwme ®dopma oOyueHus
/1 JACLIVIUINH,
3aouHas
OTIPEJICTISIOIINX
(cemecTtp)
MEXTUCIUTUIMHAPHBIE
CBSI3U Lyz)3]4
1 |Digital megaroruka u +
TICHXOJIOTHUSI
2 |History&Technology +
3 [Self skills u +
TBIOTOPCTBO
4|Street manc +
5| AHamUTUYECKOE +
YTEHUE
6 | busHec-m1annpoBaHn +
e B AnstHHBeCT
7 |buonorus pa3BuTUs +
YenoBeka B HOpMeE U
MaTOJIOTHH
8 | bupxeBoe nmerno +

BBICTpauBaTb U PCaIM30BbIBATH




Beenenue B
TICUXOJIOTHIO
KPU3UCHBIX
COCTOSIHUH U
OTKJIOHSIOIIETOCS
MTOBEICHUS

10

Bukrumonorus

11

Boennas npomnaranna
Kak HHQOPMAIMOHHOE
OpyXHe

12

Bokarckui
MPAKTUKYM

13

Boccranosnenue
HUCTOPUU CEMBH T10
OTKPBITHEIM
WH()OPMAITOHHBIM
0a3zaM JaHHBIX

14

Teiimudukarys B
o0pazoBaHUU

15

T'eneTuka yemoBeka

16

T'eononutuka u
IMOJIMTUYECKAS
reorpadus

17

JIBUTaTenbpHbIN
peXuM (HHCTPYKTOP
Mo pU3HIECKOM

KYJIBTYpE)

18

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: IPUYUHBI U
MOCIIEAICTBHSA

19

Hemorpaduaeckue u
MUTPAIMOHHBIC
MPOIIECCHI

20

Jlmaraoctuka u
TICHXOJIOTUYECKUE
TEXHOJIOTUH

PO ITAKTHKA
OTKJIOHSIOIIETOCS
TIOBEICHUS

21

3apyOexxHas
JUTEpaTypa U BHI30OBHI
COBPEMEHHOCTH

22

3apyOeKHBIH
TTon-Bokan

23

3ammura mmpas
YenoBeKa

24

3n0poBbe-PopMUpyI0
IIME TEXHOJIOTHH B
o0Opa3oBarenbHON
cpene

25

I/II‘pOBBIe TCXHOJOTHUH

26

HHCTUTYT ceMbU B
COBPEMEHHOM
olmecTBe




27

UnTepHeT-aHaTNTHKA
— OCHOBa
TPOABMKEHHS
COBPEMEHHOTO
NPEATPHUITUS

28

Kak mo0uth pedeHka:
SMOIMOHAIbHEIN
KOMITOHCHT
POIUTEITHCKOTO
OTHOIIIECHUS

29

KommyHnukamnus u
KOMMYHMKaTHUBHAs
KOMITETEHTHOCTh

30

KommraeHe B cucteme
obecreueHust
0€30I1aCHOCTH
OousHeca

31

Kommexcuas
SKOHOMHUYECKAS
0e30MacHOCTh
ousHeca

32

Komnrerorepnas
rpaduka v Au3aiiH

33

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

34

Koyuunr

3¢ (HEeKTUBHOTO
oOmenus. Texuuku
pa3BUTHSA
SMOITUOHAITEHOTO
WHTEJIIEKTa

35

KpenutoBanue
(hM3HUECKUX JTUT]

36

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

37

KynsTuBupopanue
MHUKPOOPTaHHU3MOB

38

Jlatnna Jlanc

39

JIMHTBHCTHYECKAS
JKCIIEPTH3a CITOPHBIX
TEKCTOB

40

Jluteparypa pycckoro
3apyOeKbs

41

JIngnoe
IUIAaHUPOBAHUE U
yhpaBieHHE pabounuM
BpEMEHEM

42

MeHeKMEHT
Kapbephl: KaK CTaTh
YCIHEITHBIM
pyKOBOAMUTENEM




43

Mertoanka
COCTaBJICHUS
POIOCIOBHOM

44

MGTOL[LI HU3yUCHUA
IMOBCCAHCBHOCTH

45

Mertoasl uzyueHus
CeMBH

46

MexaHu3MBI
MPOTEKAHUS
OpraHUYECKUX
peakiuit

47

Mup coBpeMeHHOTO
HCKYCCTBA:
MOCTMOJICPHUCTCKUN
MPOCKT

48

MupoBble BOIHBI B
CPaBHUTEIBHO-UCTOPH
YECKOM paKypce

49

Mopga ¥ TUMYHOCTHBII
pecypc

50

Mopnenu 31eKTpOHHOM
KOMMEPITHH

51

MonexynapHas
MUKPOOHOJIOTHS U
BHUPYCOJIOTHUS

52

MonexynsipHO-010I0T
WYECKHUE OCHOBBI
MOBEJACHUS U
3aBUCUMOCTEH

53

MotuBanus B
KOY4HMHIEe

54

Haioroo6noxenne
OnsHeca

55

Hopwme! u paBua
COBPEMEHHOTO
3THKETA

56

HopwMsI s1361K0BOTO
OOIIEHUS B yCTIOBUSX
BUPTYaJbHOU CpEIIbI

57

Oobmas duznonorus
MHKPOOPTaHU3MOB

58

O3HaKOMHUTENbHAS
IIPaKTHKA

59

OpranuzanmoHHO-IIpa
BOBBIC OCHOBBI
JeSATEIbHOCTH
HEKOMMEPYECKHUX
OopraHu3alui

60

Opranunzanus paboTsl
C IETbMU

61

Opranm3aus paboTs
C ceMbei

62

Opranunzanus paboTsl
CIIOPTUBHOTO CYbH




63

Opranuzanus
pa3BUBarOILEH
MPEIMETHO-TIPOCTPaH
CTBEHHOU CpeIbl

64

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboTHI
¢ uH(popmanuei

65

OCHOBEI
aKageMHUYECKOI
SKUBOIIACH

66

OCHOBEI
apryMeHTaIuu

67

OcHOBBI 0aIEHOTO
TaHLA

68

OCHOBEI
OMOJIOTUYECKOT
CTaTUCTUKHA

69

OCHOBEI
BHAEO0JIOTMHTa

70

OCHOBHI
JIEKOpaTUBHOU
JKUBOTIHCH

71

OCHOBEI JIEIIOBOH
KOMMYHHKAIMH Ha
HHOCTPAHHOM SI3bIKE

72

OCHOBEHI UTPHI HA
OapabaHHOI
YCTaHOBKE

73

OCHOBEHI UTPHI HA
KJIABHIITHBIX
WHCTPYMEHTAX

74

OCHOBEHI UTPHI HA
JNIEKTPOTUTAPE

75

OCHOBEI
KOMMYHHKAIIUU B
WHTEPHET-MIPOCTPAHCT
BE

76

OCHOBEI
KOH(IIMKTONIOTUN

77

OcHOBEI
KOIUpaNuTHHTa

78

OCHOBBI KOyYHHTa

79

OCHOBEI JIOTHKHA

80

OCHOBEI JIOTOEaUuN

81

OCHOBBI
MEIUIIMHCKUX 3HAHUU
B aJJalITUBHOM
(hbU3HUCCKON KYJIBType

+ |+ +

82

OcHOBBI 001IIEH
[IaTOJIOTUH 1
TEPaTOJIOrHH B
aJanTUBHOU
(hU3HUCCKON KYJIBType

&3

OCHOBBI OpTaHU3aAITAH
paboThI ¢ MOJIOAEKBIO

&4

OCHOBBI MMPaBUJIBHOTO
MNUTaHUA




&5

OCHOBEI
MPEIOCTABICHUS
KUTHITHO-KOMMYHAJTh
HBIX YCIyT
HACEJIEHUIO

86

OCHOBEI
parMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

87

OCHOBBI pHUCYHKa

88

OCHOBEI
COBPEMEHHOTO BOKaJIa

&9

OcHOBEI
COBpPEMEHHBIX
METOI0B (HPU3NIECKOTO
aHaJi3a BeUIecTBa

90

OcHoBBI cyneOHON
JIMHTBUCTUYECKOM
IKCTICPTH3HI

91

OcHOBBI (HU3NOTOTUN
Y TUTUEHBI IeTel

92

OCHOBBI YaCTHOM
[IaTOJIOTHH B
aJanTUBHOU
(hbU3HUCCKON KYJIBType

93

OCHOBHI
3¢ (HEeKTUBHOTO
MEHEPKMEHTa

94

OcobennocTH
paccMOTpeHus
CEMENHBIX CIIOPOB

95

OcobeHHocTH
paccMOTpEHUs
TPYIOBBIX CIIOPOB

96

OcobenHoCcTH
CaMOIIpe3eHTAINN B
ndpoBoii cpene

97

Odopmitenne
pE3yIBTaToOB
OMOJIOTHYECKHX
HCCIICIOBaHUHU

98

Ilegarormueckas
TEXHUKA U
MacTepCTBO

99

Ilenarornueckue
TEXHOJIOTUN 00yJCHHUS
1 poBoro
MTOKOJICHUS

100

Ilenarornyeckuii
aAPTUCTH3M

101

Ilegarornueckuii
IU3alH TeXHOIOT Ui
o0yueHus

102

ITuceMeHHbIN
MePEBO JOKYMEHTOB
(hm3HUECKUX JTUT]




103

ITucpMeHHbIN
MepeBOJ JOKYMEHTOB
FOPUIUYECKUX JINII

104

[InanupoBanue n
OpraHHU3aIus
OMOJIOTUYECKUX
HCCIICAOBAHUI

105

TToBenenue B
MyOJIMYHBIX MECTax

106

IloBcenHEeBHEBIE
PasroBOPEI

107

[To3nanue ceds uepe3
MPaKTHYECKYTO
TICUXOJIOTHIO

108

[To3nanue ceds uepe3
TICUXOIHATHOCTHKY

109

ITonsTne
TICUXOJIOTHYECKOMN
TpPaBMEI B
COBpPEMEHHOI
MICUXOJI0THH

110

ITocTTpaBMarnueckoe
JUYIHOCTHOE
pa3BUTHE: TIPUTOBOP
WA TOYKA
JUYIHOCTHOTO pOCTa

111

TIpaBoBbIE OCHOBBI
MIPUPOJIOTIONIE30BAHUS

112

[IpakTrky™m no
UTPOBBIM
TEXHOJIOTUSM

113

[IpakTuxy™m no
OpraHu3alyu
JIOTOTIEANYECKOM
pabotsl B
JOLIKOJIEHOM
00pa3oBaTeIbHOM
YUpEKACHUH

114

IIpob6nema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocopuun

115

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

116

IIporpammupoBanue
Ha s361Ke Python.
IIpoaBunyTHI KypC

117

IIporpammupoBanue
Ha s361Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCTIOJIb30BAHUEM
Flask

118

IIpotuBoneiicTeue
KOPPYILUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

10



119

[Ipodeccronanpubie
KOMTICTECHITUN
THIOTOPA

120

TTcuxuka u Mo3T

121

IIcuxomornaeckas
0e3011aCHOCTh
WHTEPHET
KOMMYHUKaIUN

122

IIcuxonorus
OJIarOIOITYIHs, HITH
TICHXOJIOTHUSI
CYACTIIMBOTO
YenoBeKa

123

Tlcuxonorns
JIEBHAHTHOTO
MMOBEIECHUS TNIHOCTHU

124

Tlcuxonorus
JIEBUAQHTHOU
JINYHOCTH

125

Tlcuxomnorus nercrea

126

TTcuxonorus
WHJIUBUTyaIA3aIUN U
TBIOTOPCTBO

127

TTcuxonorus
KpEaTUBHOCTHU

128

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

129

Tlcuxonorns
MOJIOIOCTH U
3pENIOCTH

130

IIcuxomorus
MTOJIPOCTKOBOTO B
FOHOIIIECKOT'O
BO3pacra

131

Tlcuxonorusa paHHero
BO3pacTa

132

TTcuxonorus
TBOPUYECKOTO
CaMOpa3BUTHS

133

TTcuxonorus
SKCTPEMAJILHBIX U
KPU3HUCHBIX CUTyallui

134

HCI/IXOJ'IOFO—HCI[aI‘ Oorn
YCCKHE OCHOBBEI
HUI'POBBIX TCXHOJIOTHH

135

[cuxoduznonoruyeck
1€ OCHOBBI TTOBEACHUS
Y KOTHUTHBHBIX
(hyHKIHI

136

Pexuccypa n
aKTEPCKOE
MacTepPCTBO

137

Peuesoe HUCKYCCTBO

138

PomocnoBHo-0morpad
HYECKOE KpaeBeIeHHE

11



139

Pycckas
MHUCaTeNbCKast
kputuka XIX-XXI
BEKOB

140

Pycckuit [Ton-Bokan

141

CaMOMEHEIKMEHT:
METOIUKH U
TEXHOJIOTUH

142

CamoopraHuzarus u
CaMOPEryJIISIHs B
BUPTYaITBHOM MHpE

143

CamopasBuTHue u
aKTepcKoe
MacTepCcTBO

144

CoBpeMeHHAass XUMUS
U OKpY’Kalolias cpenia

145

CoBpeMeHHbIE
HHCTPYMEHTBI JINYHOM
3¢ (HeKTUBHOCTH

146

CoBpeMeHHbIE
METO/IBl XUMHUYECKOTO
aHaJm3a B
KPUMUHAIIMCTUKE

147

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOTIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

148

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHAIBHOMY
MEHEPKMEHTY

149

CoBpeMeHHbIE
JKOJIOTUIECKHE
MPOOIEMBI

150

CounaabHbIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

151

CrannmapTu3anus u
yIpaBlicHHE
KaueCTBOM B
pECTOpaHHOM |
TOCTHHUYHOM
om3Hece

152

Crapran
«Art-pa3BuTHe»,
MPUMEHEHNE METOJIOB
apT-TepaneBTHYECKON
paboThl B colMabHOM
MIPOEKTE

153

Crapran gepes
COIMATTbHBIE TIPOEKTHI
B HEKOMMEPUYECKOU
OpraHHU3aIun

12



154

Crpareruu u mpaBuiia
0€e3011aCHOr0
WHBECTUPOBAHHS Ha
(hMHAHCOBBIX PHIHKAX

155

CrpaxoBaHue
JUYHOCTH

156

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

157

TearpanbHas
TMeTaroruKa

158

TekcT u [uckypc B
Hurepuere

159

TeopeTuxko-MeToan4e
CKH€ OCHOBBI
BOXKATCKOMN
JESTeNbHOCTH

160

Teopus u mpakTUKa
CyJIeHCcTBa B CIIOPTE

161

Teopus u npakTHKa
cyAeicTBa No BUIaM
BOCK «I'TO»

162

Texuomorunu
BOXKaTCKOI
IEeATEILHOCTA

163

TeXHOJIOTUH AET0BOIO
o01LIEeHNS

164

Texnonoruu
KOPPEKINH PEUEBBIX
HapyllIeHul y nereit
JIOIITKOJIFHOTO
BO3pacTa

165

TexHosmoruu
MeIHnannu B
paspemeHuu
KOH(IJIUKTHBIX
cUTyaluin

166

TexHOoIOTUM pa3BUTUS
BBICIIINX
TICUXUYECKUAX
(yHKIMI

167

Texnonoruu
pedIeKCHBHO-TBOPYEC
KOTO CaMOpa3BUTHS

168

TexHoIOTHA B
OpTraHu3aIus
TOCTHHUYHO-PECTOPaH
HOT'O KOMILJIEKCa

169

TpeHuHr
«Maitaa-putHeCc)

170

VYmpasnenue
TpaekTopuen
pa3BUTHA
IIKOJIbHUKOB

171

VYopapnsroniuii
pecTopaHOM: Kaphepa,
pasBuTtHe u soft-skills

13



172 |®yHKIMOHANbHAS +
COCTaBIIAIOLIAS
3¢ PEeKTUBHOTO
MEHEPKMEHTa

173 |Uudposas kynsrypa | + | +

174 |YenoBek Ha BOWHE Kak +
COIMOKYJIBTY PHBIN
(heHOMEH

175 | 9xonorus armocheps +

176 | Oxomorus +
ruznpochepsl

177 | DxoHOMHKA +
IIPUPOIOIIOIb30BAHUS

178 | 9kOHOMHKO-TIPaBOBBIE +
ACTICKTHI CO3JaHuUs U
pa3BHUTHS
COOCTBEHHOTO
OousHeca

179 | OnexTpoHHBIN +
Ou3Hec. DIeKTpOHHAS
KOMMEPITHS

180 |9ueproaddexruBHOCT +
b H
3HEprocOepeKeHIE B
KWITHITHOU cdepe

181 |OTHOKYNBTYpHBIE +
pEeruoHbI MUpa

182 |FOBeHanmsHOE TIPaBO +

183 [SI3bIK Kak 0OBEKT +
CyleOHOM IKCTIEPTU3BI

184 | SI3pIKOBast IMYHOCTE B +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

Huctummmaa  «OcHoBBI  3D-MozenupoBaHus» OTHOCHUTCS K  9acTH, (GOPMHPYEMOM Y4YaCTHUKAMH
oOpa3oBaTelbHBIX OTHOIIEHUH, ydeOHoro mmaHa OIl mo wnHampaemenuro mnoarotroBku 44.03.02 -
[Icuxonoro-neaaroruueckoe oOpa3oBaHue.

Jucuunnuza «OcHoBbl 3D-MoaenpoBaHusy» u3ydaercs B 3 cemecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00beM OUCLMILUINHEL:

Bun yueOHo# paboThI 3aounas
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
Konrakthas pabota 8
Jlexmm (Jlextmm) 2
[Tpaktuueckue (Ilpakt. pad.) 6
CamocrostensHas padota (CP) 60
3auer 4

3.2.Conepxanue Kypca:



Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
31313
3 cemectp
1 Beenenue. O0mme ColecenoBanue
CBE/ICHUS O
KOMIIBIOTEPHOM 1 - 120
nporpaMmme
SketchUp
2 3amycK mporpamMmMsl. CobecenoBanue;
Br16op mabmona Brimonnenne
HaCTpOEK. 1 1 - MPaKTUYECKOTO
Nutepdeiic 3aJIaHUS
MIPOrpaMMBbI
3 Hasuramus B cuieHe. CobecenoBaHue;
[Tpoekuun. i 1 i Brimonuenue
BusyanbHble cTiim MIPAKTHYECKOTO
3ajaHus
4 Brigenenue CobecenoBaHue;
00bekTOB. bazoBbie BelnonnHeHne
WHCTPYMEHTBI - 2 120 MPaKTUYECKOTO
PHUCOBaHUA U 3ajaHus
pEeIaKTUPOBAHUS
5 CoiaxuBaHue CobecenoBaHue;
pebep. Crown. Brimonnenue
Bcnomorareneshbie, | - 2 120 MPaKTUYECKOTO
KOHCTPYKIIMOHHBIE 3aJaHus
UHCTPYMEHTBI

Tema 1. Beenenune. O0mme cBeeHus 0 komnbrTepHoii nporpamme SketchUp (YK-6)
Jlexknus.

SketchUp mmeer BechMa CONMIHBIA 1O MEpPKaM <GKH3HM» KOMIBIOTEPHBIX MPOTPaMM BO3PACT - €ro
pa3paboTunk, amepukanckas kommanus ©Last Software, ¢ 1999 mo 2006 r. BeImycTHIA MATH BEPCHA
nporpammbl. B 2006 1. SketchUp 6p1u1 iproOperen koprnopanueir Google, 3HakoMoi#l BceM MOIB30BaTEINsIM
WHuTepHeTa, KaK MUHUMYM, 110 OTHOUMEHHOMY ITOMCKOBOMY cepBucy. B 2007 . penakTop BbIIIEN YK€ MO/
HOBBIM nMeHeM - Google SketchUp 6, B 2008 mosiBuiicst epBeiii penu3 7-if Bepcun, a B ceHtsiope 2010
BBIIIEI TIepBhIi penu3 8-if Bepcuu. B 2013 . komanna paszpaborunkoB naketa SketchUp nepemia B pyku
xomnauuu ©Trimble u BbimycTHia HOByIO Bepeuto - SketchUp 2013.

[Tporpamma nocTynHa B IBYX BapuaHTax - npodeccuonansHoM SketchUp Pro, u 6ecrutatHom - SketchUp.
becrnarnast Bepcust ominyaercs oT Pro psaoM (yHKIMOHAJIBHBIX OTPAHUYEHUI: HEJOCTYNEH HMIIOPT H
SKCTIOPT (aiIoB caMoro pacmpoCTpaHEHHOTO «KOoHcTpykTopckoro» CAD d¢opmara (DXF, DWQG),
HEIOCTYIEH JKCHopT B (hopmatsl (aitnoB apyrux 3D u BekropHbix ¢popmaros (3DS, OBJ, PDF, DWG u
ap.). Takum 00pa3om, CyTb OTpaHUYEHUI COCTOUT B TOM, YTO «OTCEUEHA» BO3MOKHOCTh OOMEHa BEKTOPHOU
rpadukoii 1 3DMonensMu CO CTOPOHHMMH HporpamMMamu. Kpome Toro, B OecCIUIaTHYIO BEpCUIO He
BKIIIOYCHBI HOBBIE (B dTOM Bepcun) wuHCTpyMeHTH Solid Tools wu aBe  «mapTHEpCKUe»
nporpammbl-ipuiioxenus: LayOut u Style Builder. Ho cpa3y MoxHO 3aMeTUTh, UTO 3T OrpaHUYCHHS TS
HAYMHAIOIIETO I0JIb30BATENsl COBEPUICHHO HE KPUTHUYHBI, U MOXKHO HE TOJBKO Cpazy HaYMHATh M3y4YECHHUE
SketchUp, HO 1 MOJHOLIEHHO BBIMOJIHATH MPAKTHYECKYIO paboTy 10 MOJACIMPOBAHHIO U TIPE3CHTAI[H CBOUX
MIPOEKTOB.
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Utak, yto xe takoe SketchUp, m B WeM ero omimuue OT APYrHux, OOIIen3BeCTHBIX 3D-pemakropon?
M3HauanbHO «HMIEOJNOTHA» MporpamMmbl Obiia copmynupoBaHa paszpaborunkamu ©Last Software kak
«...ONTHMAJbHOE COYETAHHE HJIETAHTHOCTH M CBOOOIBI AM3aiiHA «OT PYKHW» CO CKOPOCTBIO U THOKOCTBIO
IUQPPOBBIX TEXHONOTHH...», U «3D - mg Beex!». U 3T npuHImnb! OblTH OliecTsIe BOIJIOMICHBI, IPEX/Ie
BCErO0 - B YHUKAJIBHOM I10 MIPOCTOTE, YA0OCTBY M (PyHKIIMOHAIBHOCTH MHTEp(delice, KOTOPbIi obecrneunBaeT
Kak OBICTPOTY W JIETKOCTb OCBOCHHS, TaK M HEIMpeB3oWACHHYIO uid 3D-penakTopa CKOpPOCTh palbOTHI.
bnaromapst stomy SketchUp mnpemocraBisieT MakCHUMaJbHBIM NMPOCTOP MMEHHO AJISi TBOPUECKOW YacTH
paboThl, JaeT BO3MOXKHOCTb TBOPHUTD, (PAKTHUECKU «HE OTPBIBAas PyKy OT KapaHamia» MpU MHUHUMAJIbHBIX
3aTpaTax Ha TEXHHUYECKUE ACUCTBUSA. A OTCIO[A - €CIIH sl OOJBIIMHCTBA M0JIb30BaTeIel OCBOCHHUE HOBOTO
cneungpuueckoro mupa 3D-mMonenrpoBaHus HEU30€KHO BeCbMa TPYIOEMKO U JUTHTENbHO, TO co SketchUp
3TO# mpoOIIeMBbI POCTO He cymiecTByeT! BykBambHO B MEpBBI pa3, OTKPHIB IPOrpPaMMy, MOJIH30BATEINb yiKe
yepe3 mojyaca HauWHaeT ¢ YBJICYCHHEM CKopee He paboTarh, a UTpaTh B MOAEIHPOBAHUE, JAXKE €CIIU 3TO
ero nepsas 3D-nporpaMma.
Ceiiuac yxe, Moxanmyil, MOXKHO cka3arh, uto SketchUp crtanm pomoHa4albHUKOM HICOJOTHU IIEJIOTO
HalpaBJICHUs] MaKCUMAJbHO JPYKECTBEHHBIX K ITOJI30BATENIO MPOTPaMM, OPMEHTUPOBAHHBIX UMEHHO Ha
MPOCTOTY, JIETKOCTb OCBOEHHUS, CKOPOCTh U ynoOcTBO paborbl. Pemakrop amenancs, B TOM 4YHCIE, IS
MOTEHIIMAJIBLHOTO TOJIb30BaTessl, y Kotoporo 3DMonenupoBaHue - TONBKO OAMH (WJIM HE OCHOBHOMW) W3
podeccHOHANBHBIX HHCTPYMEHTOB, WM BOOOIIE IPOCTO X000U « st aymiwy». [IoHATHO, 4TO B 3TOM CiTydae
y HETO HEeT HEOOXOJUMOCTH, BOSMOXKHOCTH, /12 U JKEJIAHUs TPATUTh JOJITUE Yachl HA OCBOCHUE IPOMO3IKHX
uHTeppeiicoB U OorpoMHOro umucina (yHKIMHA yHUBepcanbHbIX 3D-penakTtopoB. XapaKTepHO, 4TO
aHAJIOTUYHBIN MMOJXOJ] ceifuac Bce Yalle MPOCIeKUBACTCS U B HOBBIX 3D-peakTopax pa3sHOro Ha3HAYCHUSI.
Bornee TOro - B HEKOTOPHIX U3 HUX MOKHO 3aMETUTH SBHbBIE «CKETYAIIOBCKUE)» YEPThI B MPUHIUIAX PEIICHUS
uHTEepdeiicoB n BooOIIe B cucTeMe ynpasieHus. Hamo oTMeTuTh Takxke, YT0 OCOOCHHO B MOCIIEIHUE TOJIBI
SABHO O0O3HauMIach TEHJAEHIMs Bce Oonee mupokoro «mpusHanus» SketchUp  croponHuMH
pa3paboTuyrKaMu, KOTOpBIE BCE Yallle BKIIOYAIOT B CBOM MPOTPAMMBI WIIM HEMOCPEACTBEHHYIO MOIICPKKY
¢aitnos SketchUp, mim oOMeH JaHHBIMU C HUM Yepe3 CTIeUaANIbHBIC TUIATMHBL.
Ocraercsi TOIBKO YAUBIISATHCS, HACKOJIBKO TOYHO B cBOE Bpems paspaboTunku ©Last Software «momnanu» B
3Ty BOCTPEOOBAHHYIO U MIEPCIEKTUBHYIO «HHILY» JKaHPA...
SketchUp, uro oTpaxeHno u B camom ero Ha3zBauuu (Sketch - ackus, Habpocok, Up - BBepX) npegHa3HaYeH
JUIL 3CKU3HOTO, TOMCKOBOro 3DMonenupoBaHus - W3HAYAJIBHO M TPEXKIEC BCEro - C apXUTEKTYPHOMH
cneuuanu3zanueii. OgHako Ha caMoM Jenie, Omarofapsi yHUBEPCAIbHOCTH 3aJI0KEHHBIX B HEM MEXaHU3MOB
MOJICITHPOBAHMSI, BOBMOXKHOCTH U OOJIACTH MPUMEHEHUS OKa3aluch HamHoro mupe - SketchUp ¢ ycmexom
UCTIONB3YIOT 7Sl Pa3paboTKH pa3HOOOPA3HBIX MPOEKTOB BO BCEX JKaHpaX JIu3aiiHa, pEeKIaMbl, HHKECHEPHOM
MPOEKTUPOBAHNH, KHHO- U HTPOIPOU3BOACTBE... TPYAHO NEPEUHCIUTD BCE.
HNuTtepecHo mpocienuth uctoputo pocta nomyasipHoctd SketchUp y «3DoOmectBeHHOCTHY. J{OBONBHO
nonro co SketchUp Obl1 3HaKOM TOJIBKO Y3KHMH KpPYT CIIELMAINCTOB, B OCHOBHOM - apXUTEKTOPOB, a y HAC B
CTpaHE OH OCTaBaJCs MpPAKTUYECKH Heu3BeCTHbIM. K ToMy XKe «JIpyKeCTBEHHOCTb» HHTepdeiica
IporpaMMbl, Kak HHU IapaJoKcajbHO, HHOIAAa paboTaeT Ha «HEraTWB» - CO3JaeT IpU MEPBOM
MIOBEPXHOCTHOM 3HAKOMCTBE BII€UATIIEHNE HECEPhE3HOTO, JJaKe HETOJIHOLIEHHOTo pefakropa. Ha camom ke
7ene 3a OOMaHYMBOM NPOCTOTOM, Jake «UTPYIIEYHOCTHbIO» MHTep(delica (B T.U. B Ha3BAHUAX HEKOTOPBIX
MHCTPYMEHTOB) CKPBIBAIOTCSl KaK 3aMeyarelbHble BO3MOXHOCTH Ul PELICHMs MPAKTUYECKH BCEX 3azad
HU3KOIOJIUTOHAIBHOTO 3D-mopenupoBaHus, TaKk W BBICOKAs TOYHOCTb IOCTPOCHUH  YPOBHS
npodeccuonanbHbiXx CAD (CructeM KOMIBIOTEPHOTO MPOEKTUPOBAHUS) PEIAKTOPOB.
U xoHeuHO, sIBHBII cKadoK pocTa nomyiaspaoctu SketchUp nmpousorien ¢ MOMEHTa «IPUBS3KU» MPOTPaMMbI
K MHTEepHeT-nipoekTaM koMmnanuu Google
3D-monenu (http://SketchUp.Google.com/3dwarehouse/) u Google IJIaHeTa 3emuis
(http://earth.Google.com/intl/ru/). JIns B3auMoneiicTBUs € 3TUMH
npoektamu B SketchUp ObUTH BCTPOEHBI CHIEIMATBHBIC ONIIMA U HHCTPYMEHTHI.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
YcranoBka SketchUp

Tema 2. 3anyck nporpaMmbl. Bbi0op mada0Ha HaCTpoeK.
HNurepdeiic nporpammsl (YK-6)
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Jlexnus.
3amyck nmporpamMMabl
Jlnist 3amycka mporpaMMbl HEOOXOAMMO KIIMKHYTh Ha SIPJIBIKE MPOrpaMMbl, HAXOIAIIEMCsl Ha pabouem cTole,
WM BBIOpaTh yepe3 ctanaaptHyo npouenypy Windows: «Ilyck» > «Bce nmporpamms > «SketchUp».
Br16op mabiaona HacTpoek

ITocne 3amycka mporpaMmsel OTKpbIBaeTcs padouee mpoctpaHcTBo SketchUp u B ero meHTpe - OTKpbITOE
Oxno-mipurnamenne (Welcome to SketchUp), B xoropom HeoOxomumo B pazaene madmoH (Choose
Template) BeIOpaTh apXuTEKTYpHBIN ma00H a1 padoThl (Architectural Design - Millimeters). DToT BEIOOP
IpeanosiaraeT, 4ro Mbl OyaeM pa0oTaTh B pealbHbIX (PU3MUECKUX U3MEPEHHMsIX M BEJIUYMHAX,
COOTBETCTBYIOIIMX POCCUHCKUM CTaHIApTaM.

HuTepdeiic mporpaMmmbl

Wrak, narepdeiic mporpaMmbl COCTOUT U3 CIEAYIOUINX MoJei: 1 — maBHOe MeHIO, 2 - KHOTIOYHbIE TaHEeH,
3 - OKHO MoJieIMpOBaHusl (CLEHa), 4 — CTpOKa COCTOSIHUSA, 5 - u3MepuTensb. [Ipu xKeraHuM MOXKXHO BKIIIOYUTH
WINA OTKJIIOUUTH JTI0OYI0 KHOMOYHYIO MaHesnb. J[is 3Toro HeoOXoAuMO B BEPXHEM MEHIO BBIOpaTh: «Bum»
(View) > «Ilanenu unctpymentoB» (Toolbars...). B oTKpbIBIIEMCS T1aI0rOBOM OKHE ITOCTaBUTh WK yOpaTh
HEOOX0oIMMBbIEe TaTouKu U HaxaTh «OK».

«3axBaTuB» MaHEIb MHCTPYMEHTOB (3a 3aroJIOBOYHYIO0 YacTh), MOXKHO BTSHYTH €€ BHYTph OKHa
MOJIETUpOBaHUsA. Ternepb y maHenu (3a CTPEJIKH Ha yIiax U CTOPOHAX) MOXKHO HM3MEHUTHh MPOIOpPLUH,
«TIEPETAIINTEY B JIF000€ MECTO WM «IPUYATUTH» K 000 U3 rpaHull OKHA. Bripouem, Hago 3aMeTHTh, YTO
U 10 YMOJYAHUIO pa3MeIlleHHe MaHeleld HHCTPYMEHTOB BIOJHE PAllMOHAIBHO, TaK YTO M3MEHEHHUE 3TOrO
CTaHJAPTHOTO MOPsJIKa BPS JIM UMEET CMBICHT 0e3 0c000i1 HEOOXOAUMOCTH. ..

IlepcoHax, KOTOpBIII CTOMT B TOYKE MEPECEUEHMsI OCEH, PacCIlOIOKEH B CLIEHE BIIOJIHE YMBIIIIEHHO. OH
UMEET «IPaBUIBHBIIN» CPEIHECTATUCTUIECKHH «pocT» ~ 1,7 M, a TOTOMY Ha Ha4aJbHOM 3Tarle OCTPOCHUS
(B mycTOH clieHEe) MOXKET OBITh MCIOJIb30BaH KaK MPUOIM3UTENbHBIN «M3MEpUTENIbh MacuTaday OOBEKTOB
HAIllero BHPTYyaJIbHOTO MHpa. Brnpouem, HuKakoii 0co00il HEOOXOAMMOCTH B €ro NPUCYTCTBHU HET,
MOCKONIBKY Ha camoM Jene SketchUp nMeeT MomHbIe crieuanbHble MEXaHU3Mbl TOYHBIX M3MepeHuil. Tak
YTO OCTaBUTh €€ «KHUTh B CIICHE» WM CPa3y YAAIUTh - 1€JI0 JIMYHBIX IPEATNIOYTCHUN.

Tenepp paccMoTpum 11BeTHBIE TUHUN oceil. B SketchUp Tpaaummonnoro OykBeHHOTo 0003HaY€HUs OCEH

HET, 37IeCb OHU HMEIT NPOCTOE UBETOBOE KoaupoBaHue. Ocbhb «X» TMpeacTaBieHa CIUIOUIHON

(TONOXKUTETBHBIC 3HAYCHUS) U TOUCUHOU (OTpHUIaTeNIbHBIC 3HaUueHUs ) (red) KpacHO# TuHUEH. AHAJIOTHYHO,

ocu: «Y» - 3eneHont (green), «Z» - cunelt (blue) muansimu. [110CKOCTH, HA KOTOPOM TIEPECEKAIOTCST KpacHas
u 3eneHas och (X u Y), oopasyer (ground plane) - «3eMiTt0», a BETUYUHBI 110 OCH «Z» OMPENETAIOT «IOIBEM
WM CITyCK» OTHOCUTEIBHO YPOBHS «3EMIIN.

Eme onun oueHp ynoOHbIN MexaHu3M uHTepdeiica SketchUp - KoHTEKCTHBIE MEHIO, KOTOPBIE BBI3BIBAIOTCS

KIIMKOM TIPaBOM KJIABHINEH MBIIU (KOHTEKCTHBIM KIUKOM) Ha 3JeMeHTax (00bekTax) mocTpoeHuil. B

OCHOBHOM 3TH MEHIO AYyOJIHMPYIOT IyHKTBI TEKCTOBBIX MEHIO W KHOIKHM MHCTPYMEHTOB (XOTS HEKOTOpHIE
OIIUH BBI3BIBAIOTCS TOJBKO TAaKUM 00pa3oM), U 00eCHeuMBaIOT OYEHb OBICTPBIM M YAOOHBIN JOCTYH K

HY>KHBIM OTIIUSIM.

[maBHBI OpUHIUI HUX PabOTBHl - COIEp’KaHHE KOHTEKCTHBIX MEHIO H3MEHSETCS B 3aBHCUMOCTH OT

KOHKPETHOTO KOHTEKCTa U TMOKA3bIBAET BCE OMNIIMU, BO3MOXKHBIC HIMEHHO C HUM (BBIOpAaHHBIM OOBEKTOM) B

JTaHHBIA MOMEHT. B cBsi3u ¢ 3THM paboTa ¢ KOHTEKCTHBIMH MEHIO OyJIeT pacCMaTpUBaThCs Jaliee «I10 XOAY»

KOHKPETHBIX 3a/1a4, CUTyal[uil U OIILIHMA.

Takum o00pa3oMm, NONB30BaTEIhb MO CBOMM IPEANOYTCHUSM MOXKET IOJIb30BAThCS HECKOJIBKUMU

aJIbTepHAaTUBHBIMU, HanboJiee yTI0OHBIMU M TPUBBIYHBIMU JJIS1 HETO, CIIOCOOaMu paboThl ¢ MHTEpdencoM.

IIpakTH4eckoe 3aHATHE.

BremonauTs 3anmyck nmporpammel SketchUp. O3HakoMuThes ¢ mabaoHoM HacTpoek. M3ydunTs uaTepdeiic
IPOTPaMMBEI.

Tema 3. Hapuranus B cuene. [Ipoexnun. Busyaabnbie ctuiamn (YK-6)
Jlexknus.
Knomnku i ynpasneHust 1300pakeHHEM Ha SKpaHe HaXOATCs Ha IMIaBHOW MaHEIH HHCTPYMEHTOB
Pan (ITanopamupoBanue)
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WHCTpyMEHT mepeMenieHns KaMephbl B IUNIOCKOCTH 3KpaHa TOJIBKO BIIEBO, BIIPAaBO, BBEPX, BHU3. HeTpyaHo
3aMEeTHUTb, YTO 3TO IOJIHBIA aHAJIOT TAKOTO )K€ MHCTpyMeHTa 2D-penakTopoB, MOCKOJIBKY 3/1€Ch JOCTYITHA
MaHMITYJISIIHS KaMepoil TOJIBKO B HEKOW TUNIOCKOCTH, T.€. B JIBYX U3MEPEHUSX.

Zoom (JIyma)

WucTpyMeHT yBenuueHHs (MpH ABIKCHHM Kypcopa BBEpX IO 3KpaHy) WIM YMEHbBLICHHS (IBM)KEHUE
Kypcopa BHHU3 10 9KpaHy) U300paXeHUs1 00BEKTa - T.e. MpUOmKeHus/yaaneHus. akTuuecku - UMUTAIUS
OIIEPATOPCKUX MPUEMOB «HAE3a» M «OThe3la» KaMepbl HA/OT «aKTepa» WIH padoThl ¢ 3yMMHPOBAHUEM
00BEKTHBA, 3HAKOMBIM BCeM 10 paboTe ¢ (hoTokaMepoi.

BakHblll MOMEHT, KOTOPBIN CJIEYET 3allOMHUTh Cpa3y U YUUTHIBATh B IPUMEHEHUU HHCTPYMEHTOB KaMephl
- LIEHTP NPUIIOKEHHUS UX JEUCTBUS (TOUKA HAIEIMBAHUS B3IVISAA) IO YMOIYAHUIO OMPEACIISIeTCS TO3ULIUEH
Kypcopa B CLIEHE B JaHHBII MOMEHT.

Hano umerts B BHy, 4TO MHOT/IA MPOSBISETCS XapaKTepHas 0COOEHHOCTh B paboTe «Zoom» — €Ciu B 3TOT
MOMEHT KypCOp HaXOJHUTCs B ITyCTOM TOJI€ CIIEHbI, HHCTPYMEHT pEarupyer OueHb «BSUIO», IOUTH MEPECTaeT
NeCTBOBaTh, MOCKOJBKY Kak OBl TEpsieT «TOYKY OTCYETa» IMPOCTPAHCTBA CLEHBI. PemieHue mpobiaembl
MPOCTOE - TIEPE]T 3yMMHUPOBAHUEM TIEPEMEIIacM Kypcop Ha ONMKaWIui BUIUMBIA OOBEKT.

Eme onHa QyHKIMSA HHCTpYMEHTA, YIIpaBIAOIas apaMmeTpaMyu 0ObEKTHUBA Halllel BUPTYaIbHOU KaMephl —
«Field of View» (FOV - none 3penus). 3aMeTuM, 4TO MPU STOM caMa Kamepa yXKe He IepeMeniaercs, T.e.
HAXOOUTCS B (PUKCUPOBAHHOM TOJOKEHUHU, XOTS BU3YaJbHO MPOUCXOIUT Kak Obl MpUOIMKEeHUE/yIaleHne
HaOmomaeMoro oobekTa. Omius BKIIOUaeTcs yaepskanuem kiaBumu «Shifty, m mo3BonseTr pacmmpsTh
(IBM>KEHHEM KypCOpPOM BBEPX) WJIM CYKaTh (IBMIYKEHHEM KypCOPOM BHM3) MIMPUHY Mo B3msaga. «FOVy»
(haKTHYEeCKHN UMUTHUPYET U3MEHEHHE (POKYCHOTO PACCTOSIHUSI PEaTbHOTO OOBEKTHBA - MBI KaK OBl TIOJTydaeM
BO3MOXKHOCTh MEHSTh OOBIUHBII OOBEKTHB, HANpuUMep, Ha «UIMPOKOYTONbHBINY). ONHUChIBaTh, Kak
nposiBiisieTcs: u3MeHeHue «FOVy», He MMeeT CMbICiia - MPOCTO TMOMPOOyHTE MHCTPYMEHT B JICUCTBUH,
paccMaTpuBasi Kakoi- MO0 OOBEKT, a eIlle HAIVISAHEH - B COYETaHUH C «Z00m.

Tak e U1t KaMepsl padoTaeT MEXaHU3M Ha3HAYCHUsI TOUHBIX YHUCIOBBIX MapameTpoB «FOVy, Hanpumep, B
rpagycax «45 deg», i B OKYCHOM PacCTOSHUH «35 mmy, 9TO IKBUBAJIECHTHO (DOKYCHOMY PACCTOSHUIO
peanbHOTO 35MM 00beKTHBA. 3a]1aTh STH 3HAUYEHUSI MOXKHO B CTpOKe «VI3mepurennby.

Orbit (Bpamenne)

WHucTpyMeHT BpaieHus Kamepsl BOKpyr «Target» - Touku HanenuBaHus B3mIsAa. [Ipu 3ToM MBI Kak Obl
«o0Be3KaeM ¢ KaMmepoil B pykax» Ha (DUKCHPOBAHHOM PACCTOSHUU BOKPYT AITOH TOUKH, TMOCTOSHHO
yIEepKUBas B3IV HA HEU.

[lo ymomuyaHuio kKamepa ynep)KMBAae€TCS B BEPTUKAILHOM (OTHOCHUTENBHO «3EMJIM») MOJOXKEHHH, HO HpPU
HEOOXoMMMOCTH ¢ Haxatod kiaBumed «Ctrl» och Kamepsl MOXXKHO OTKJIOHUTh Ha JII0OOW yroj, T.e.
HAKJIOHUTh €€ OTHOCUTENIbHO JIMHUU TOpU30HTa. Bripouem, HEOOXOAUMOCTh TaKOTo pojia MAHUITYJISIUI, BO
BCSAKOM CJIy4ae, Ha dTare MOCTPOEHUH, MPAKTUYECKU HE BCTPEUAETCH.

Ecnu Bpamiate kamepy, OJHOBpEMEHHO HaXKaB U yAepxuBas kiaBuly «Shift», BpeMeHHO nepekiiouaeMcs B
JPYroil ”THCTPYMEHT — TaHOpaMUpOBaHUs «Pany.

W eme onuH, o4eHb CYIIECTBEHHBIM ISl yI0OCTBA U CKOPOCTH PabOThl MOMEHT. «Pany, «Zoom» u «Orbit»
HAXOJATCSA B paboTe MOCTOSHHO, a TOTOMY MMEET CMBICI IOJb30BaThCs HE MyHKTAaMU IVIABHOTO MEHIO U
Jake HE KHOMKAMHM Ha TMaHelu MHCTPYMEHTOB, a UX aJbTepHATUBOM, HA3HAYCHHON Ha KOJIECHKO MBIIIKH.

CMBICII U TIPEUMYIIECTBO TAKOrO BapHaHTAa - BO3MOXKHOCTh BPEMEHHOIO MEpeKIIoueHHe Ha (YHKIHUU
KaMepbl U3 JIF0OOTO APYyroro HHCTpyMeHTa 0e3 Beixoaa u3 Hero! Ckaxxem, npu pucoBaHuu «Line» (mHwMS)
MOXET TOTpeOOBaThCs MO XOMYy HM3MEHUTh 0030p OO0BEKTa TOJ KypcopoM (HampuMmep, MNpUOIU3UTH

M300pakeHHe 711 00eCTICUeHUs TOYHOCTH) - IEPEXOAUM Ha paboTy co cpenHel KHOMKOU (Kosecukom). [pu
TOM HMHCTPYMEHT PHCOBAaHHUS OCTAeTCsl aKTHBHBIM, M KaK TOJBKO OTIYCKaeM «CKpOJD» (BBIXOAUM H3
«Z.00omy), MOXKEM TIPOAOIKATh (3aBEPINaTh) PUCOBAHUE TEM YK€ HHCTPYMEHTOM «Liney.

Zoom Window (OKHO yBeIU4EHUS)

WHcTpyMeHT moKa3za TpaHUI] OKHAa NPOCMOTpa (YBEIHUYEHHUS) «PacTATUBAIOUIMMCS MPSIMOYTOJIbHUKOM
BbIOOpa. Takke kak u «Pany», (akTHUECKH TOJHBIA aHAJIOT TAaKOTO e WHCTpyMeHTa 2D rpadudeckux
PEAAKTOPOB.

Zoom Extents (ITokazats Bce)

18



19

WHCTpyMEHT 17151 0TOOpaKeHUsI BCeX 0OBEKTOB CLEHBI OMHOBpEeMEHHO. OYeHb MOJIe3eH B CUTYAIMsX, KOraa
TpeOyeTcsi BOCCTAHOBUTH MOTEPSHHYIO OPHEHTAIMI0 B CLEHE IOCIe KAaKUX-JIMOO CIy4alHBIX WIN
HEY/IaYHbIX MAHHUMYISLIUNA ¢ KaMepOol WIH TOCIe UMIIOPTa OYeHb OONBIINX 00BEKTOB. [lanee cieayroT aBa
TaKkK€ OUYeHb HYKHBIX HHCTPYMEHTA, TO3BOJSIONINX «BEPHYTHCS» K MPEIbIIyIIeMy/TOCIEeAYIOMEMY
«B3TJTY». DTO BO3MOXKHO, MOCKOJBKY KaXXI0€ NEHCTBUE C HHCTPYMEHTAMHU KaMephl (BXOJ/BBIXOJ U3 BUJA,
YCTAaHOBKM TOUYKH B3TNIA[A) AaBTOMAaTHYECKH (HUKCHPYIOTCS © 3allOMHHAIOTCS MPOrpaMMOM, Kak
IIOCJIEJOBATENBHBIE IIATH.

Previous (IIpenpimymuii Bu)

NHCTpyMEHT momaroBod OTMEHBI TMOCIAEAHEH (TEKyIleld) yCTaHOBKM TOYKH B3IIsAJa W BO3Bpara K
MPEbITYILEH.

Next (Cnexyroriuii Bum)

NHcTpyMeHT momaroBoil OTMEHBI MOCJIEAHEH (TeKyllei) yCTaHOBKM TOYKM B3MNISIAa U MEPEMEIICHUS K
MOCJIEYIOLIEH.

Position Camera (ITo3umus kamepsi).

Look Around (CMOTpeTh BOKpYT)

OTH 1Ba MHCTpyMeHTa (puc. 3) paboTaloT yaiie BCEro B Mape M UCIOJIB3YIOTCS Uil YCTAHOBKU Kamephl
(ToukM B3IVISAa) B HA3HAYEHHOE MECTO B CIIEHE, Ha OINPEACIECHHOW BBICOTE U C ONPEACICHHBIM
HANpaBI€HUEM B3IVIS/1a, YTO MO3BOJSIET MPUMEHSTh UX JJIsi KOHTPOJS (MMHUTAIMK) 0030pa CIICHBI C TOUYKH
3peHHS HAXOASIIETOCS B ’TOM MECTEe HAaOIIOIaTesl.

I[J'DI YCTAaHOBKH KaMCPbI BBITTIOJIHUTC CIICAYIOMNEC MIaru:

1. Knukaem Ha kHOTIKEe HHCTpyMeHTa «Position Cameray - B maHeH cTaTyca MOSBIISIETCS ToJicKas3ka: «Select
the camera position» (BwiOepute mos3uruio kamepsl), a B maHenum «Measurementsy (M3mepurens) -
ycTaHoBJIeHHass 1o ymomdaHuio BenmmunHa «Hight Offset» (BricoTra mombema) kamep Ham «3emieily -
KpacHO-3eJieHbIM I1aHoM oceil. [lo yMomyaHuio 5Ta BENUMYMHA YCTAHOBJEHA, HCXOAS U3
CPEIHECTAaTUCTUYECKOTO pocTa yenoBeka. MOXKHO cpa3y BBECTU CBOE 3HaY€HHE, TO €CTh, KaK Obl U3MEHUTh
POCT HaOIOAATENSI, WIH, TTO-IPYTOMY, - MOJHATH/OIMYCTUTH KaMepy OTHOCUTEIHHO YPOBHS «3EMIIN.

XOTs 3TO K€ MOXKHO CAENATh U MOKE, OCIIe YCTAHOBKH KaMephbl HAa MECTO.

2. Knukaem B Hy’KHOM MecCTe CUEHBI (HalpuMep, «3eMJIN» WU «I10JIa» B UHTEPbEpE), YCTaHABINBAs KaMepy
Ha 3Ty Mo3uIuio. [Ipu 3TOM MPOUCXOAUT aBTOMAaTHYECKHUMA MEPEX01 B pekuM HHCTpyMeHTa «Look Aroundy,
B KOTOpoM Tipu (uxkcupoBaHHOM (!) MOJOKEHMH KaMephl 1O MECTYy M BBICOTE HaJ «3eMJIEH» MOXeM
MMUTHPOBATh B3Il YEJIOBEKa, CTOSIIET0 HAa MECTE U IMOBOPAUYMBAIOIIETO TOJIOBY BBEPX, BHU3 MM BOKPYT
cebs M0 TOPU30HTAIIH, MTEpEMEILIEHHEM Kypcopa HHCTPYMEHTA B 3TUX HampasieHusx. Viau mo-apyromy 3to
MOJKHO TMPEICTaBUTh KaK B3IJIAJ Yepe3 BUIOUCKATENb KaMephl, KOTOpas YCTAaHOBJIEHA M [TOBOPAUYMBAETCS B
mo0oM HampaBieHud Ha mTaruse... [Ipu sTom B manenu «Measurements» (M3mepurens) BUIUM Tenepb
Bennuuny «Eye Hight» - BeIcOTy OT 3eMin a3 HaOmofaressi, KOTOPYI0 MOKHO U3MEHUTh M Ha 3TOM 3Tarle,
a B MaHENHU cTaryca moackasky: «Drag in direction to turn camera» (IToTsHuTEe B HampaBiIeHHUH MTOBOPOTa
KaMmephl).

Wuctpyment «Look Around», ecTecTBEHHO, MOXHO BKJIFOYUTh U OTJEIBHO Ha)KaTHEM KHOIKH MHCTPYMEHTA
- B JIFOOOM MOMEHT | Ha JIT0OOM 3Tare padoThl HaJl IPOSKTOM.

EcTh 1 BTOpOI BapHaHT MO3UIIMOHUPOBAHUS KaMepbl M HANPaBJIEHUS B3IVIsAA, HA3bIBAeMbli Ha3HAYEHUEM
«1IETIEBOI» TOYKU, KOTOPBIN yI0OHEe BCErO UCIOJIb30BaTh MO MPUHIIUITY «OT OTHOTO OOBEKTa A0 JIPYrorom.
Hns atoro:

1. Kypcopom unctpymenta «Position Cameray KIMKaeM B TOUKE YCTAHOBKH KAMEPHI U, YIEPKUBAsI KIIABUIITY
MBIIIIKH, TIEpEMENIaeM Kypcop B IEIEBYIO TOUKY, TO €CTh Kyla JOJDKEH OBITh HampaBieH B3sA. [Ipu aTom
JUTSE KOHTPOJISL TIOSIBIISIETCSL TOUCUHASI TSHYIIASCS JTUHUS TPASKTOPUU B3IVISAA.

2. OTtnyctuB Kypcop, IMepemeliaeMcss B BHJI CIIEHbl W3 HA3HAYEHHOM TOYKM Ha HAa3HAYEHHYIO TOYKY
(00bekT). [Ipu 3TOM TaKkKe MPOUCXOIUT aBTOMATHUYECKHI Mepexo1 B pexxuM nHcTpyMmeHTa «Lock Aroundy.
[Tpoexuuu (BUIbI)

s ymoOcTBa MOAENMPOBAaHUS HEOOXOAMMO paccMaTpuBaTh MOJENIb C pa3HbIX CTOpOH. s 3TOro
CYIIECTBYIOT CTaHAAPTHBIC OPTOTOHATBHBIC U MIEPCIIEKTUBHBIC BUBI (TTpOeKIHK). [IepeKIIioInTh MPOESKITUIO
MOXKHO 4epe3 raBHoe MeHio: «Camera» (Kamepa) > «Standard Views» (CranmapTHble BHUIBI), WIH Ha
MaHeJ UHCTPYMEHTOB « Viewsy (Buer).



ITo nopsinky crnenoBanust: «Iso» (M3omerpus); «Top» (Cepxy); «Front» (Cnepemm); «Right» (Crnpasa)
«Back» (C3amm); «Left» (Cnesa). Kpome Toro, ects eme Bua «Bottom» (CHM3Y), KOTOpBIN HE NpeCcTaBlIeH
KHOIIKOW Ha MAaHEJIU MHCTPYMEHTOB (KaK JOBOJIBHO PEIKO MCIIOJIBb3YEMBIH) U TOCTYIIEH TOJIBKO U3 IJIaBHOTO
Mmento «Cameray» (Kamepa) > «Standard Views» (CtangapTHbIe BUIBI).

Co craHmapTHBIMM BUAAMHU CBSI3aH €II€ OIWH JONOJHUTEIbHBIH MEXaHHU3M 0030pa (TOJIBKO M3 MEHIO
«Cameray - kamepa) - BbIOOp pexkxuma B3raga mexnay «Parallel Projections» (IlapamiensHbIM), B KOTOpOM
BCE JIMHUU BJOJb KaKJOW M3 OCel MapajuieibHbl (T.e. B OPTOTOHAJIBHBIX MpOoeKIusax) mwin «Perspectivey
(ITepcniekTUBHBIM), C IEPCIEKTUBHBIMH UCKAKEHUSAMH (OH U BKJIFOUEH 110 YMOJIYaHMUIO).

3nech ke, B MeHI0 «Camera» (Kamepa) Bumum eme oauH crenupHUecKUi, TakKe YCIOBHBI BapuaHT
npoeknuu - «Two-Point Perspective» (/IByxToueuHasi mepCreKTHBA), KOTOPBIA OTIMYAETCS TEM, YTO BCE
BEPTUKAIN MMOCTPOCHUN MapajliesIbHbl, CHHEH OCH M MEXAy COOOM, a MepcreKThBa padoTaeT TOIBKO JUIs
TOPU30HTAJIbHBIX HAIPABICHUM.

CrnencTBueM Takoro MexaHu3Ma SIBISICTCSI TO, YTO U3 MHCTPYMEHTOB «PYYHOI» KaMepbl paboTaioT TOJIBKO
«Pan» u «Zoomy. IIpu mombITKe BpaleHne kamepsl HHCTpYMEHTOM «Orbit» MPOUCXOAUT aBTOMAaTHYECKUIH
BBIXOJ] M3 3TOr0 peXuma B IEPCHEKTHBHYIO nIpoekuuto. Ha mpaktuke «JIByxroueuHas NEpPCHEKTHBA»
TPaAULIMOHHO MPUMEHSETCSI B KOHCTPYKTOPCKOM U apXUTEKTYpPHOM NPOEKTUPOBAHUM - HAIIPUMEP, MOXKET
OKa3arbCsi HambOosee ynoOHOW M HAIISAHOM Ui MOKa3a WHTephepa nomelneHus. OTKIIoYeHHEe, «CHATHE
ranoyku» y ctpok MmeHio «Parallel Projections» n «Two-Point Perspective» paBHOLIEHHO BKJIIOUEHHIO,
nepexofy B pexum «Perspectivey.

Busyanbnsle cTuinmn

DTO THUMHWYHAS TPAKTUYCCKH Ui BceX 3D-pemakTopoB (YHKIMS — BO3MOXKHOCTH BBIOOpA pasziIHYHBIX
CTHIJICH (PEKUMOB) OTOOpaKEHUS TOBEPXHOCTEH U pedep, GOpMUPYIONTHX 0OBEKTHI Ha dKpaHe. J[ero B ToM,
9TO B PsJIE CUTyallii MaKCUMAJIbHO PEAJMCTHUYHBIA BHJ MoJelu (KOHEYHO, Hauboliee HAIISAHBIA |
WIPHUSTHBIA B3MISTY») MOXET Ha CaMOM JIeJie CO3[aBaTh MPOOJIEMbI, HAPUMEp, JJIsi BEIOOpA OTIEIBHBIX
aneMeHToB. KpoMe Toro, HekoTopwie (DYHKIIMH IOCTYITHBI TOJBKO 3a CUET CIICHUANBHBIX, «CITY)KEOHBIX)
ctuiei oroOpakeHus. M, KOHEYHO, OMWH W3 IVIaBHBIX ()AaKTOPOB BHIOOpA TEKYIIEr0 CTWIIS IUKTYETCS
COOOpaKCHHUSMU PAIMOHATBHON «3arpy3km» KOMIIBIOTEpa, a 3HauuT, CKOPOCTH H KOM(OPTHOCTH
MOJICITUPOBAHHSI.

3nech MPUHIMI TPOCTON - Ha3HaYaeM MUHUMAJIBHO JOCTATOYHBIA CTHIIb OTOOpa)KEHUsS I yAOOHOH M
ObICTpOil paboThl B Tekyliel 3amadye. CymecTByeT BO3MOXHOCTh BBIOPATh WJIM CTaHJAAPTHBIC BU3YyabHBIC
CTHJIH OOBEKTOB MJIM HACTPOUTH UX CAMOCTOSITEIHHO.

CrannapTHble BU3yaibHbIE CTHIIN TTOBEPXHOCTEH OOBEKTOB

BriOparh ctunm MokHO U3 T1aBHOTO MeHIO «View» (Bum) > «Face Style» (Ctwib moBEepXHOCTH), a TaK ke
Ha KHOMOYHOU nanenu «Styles» (Ctwm).

BbI MOKETE MCTIONB30BaTh CIIEAYIONINE CTHIIH:

- «Shaded with Textures» - TOHUpOBaHHBIN C TEKCTypaMH (MaKCHUMaJbHAs PEATUCTUYHOCTh PEH/IEPHUHTA);
- «Shaded» - TonnpoBaHHBIN («OKpackay 0€3 Mmoka3a TEKCTYp);

- «Hidden Line» - ckpbIThle TUHIH (TIPEABIIYIINI BADHAHT B UEPHO-0EIOM BapUaHTeE);

- «Monochromey - 6ectiBeTHBIN (0TOOpaXKEHNE JTUIIEBOTO M M3HAHOYHOTO

«Face/Backface» 1iBera moBepXHOCTH MOJIEIH);

- «X-Ray» - monynpo3paunocts (paboTaeT B mape ¢ J00bIM U3 YEThIPEX paHee OMUCAHHBIX CTUJIEH);

- «Wireframe» - kapkac (oToOpakaroTcs TOIbKO pedpa MOBEpXHOCTEH );

- «Back Edges» - pebpa c3amu (mMomympo3padHblii PEeXKHUM, albTepHATHBHBIN CTUIO «X-Ray», Tarke
paboTaet B mape ¢ 4YeThIPbMS IIEPBBIMU CTHUIISIMU).

CrannmapTtHbie cTUIU pedep

W3 rnaBHoro MeHto «View» (Bun) > «Edge Style» (Ctuib pedep) MOKHO

BBIOPATH CIEMYIOIINE CTUIIH:

- «Display Edges» - moka3eiBath pedpa (pedpa CTaHOBSITCS OTHON CTaHIAPTHOM TOJIINHBI);
- «Profiles» - cumyaTHBIE pedpa (YTONIIEHHBIC TUHUH TOJIHKO BHEIITHUX Ta0apUTOB);

- «Depth Cue» - pebpa mo ryOuHe (MMOTYepKUBaHHE TIIYOMHBI MPOCTPAHCTBA 32 CYET OTOOpPAKECHUS UX
OoJiee KUPHBIMH HA TIEPETHEM TIIIAHE, YeM Ha 3aTHEM);
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- «Extension» - yanuHeHne pedep (YATUHIET KaXIyl0 JUHHIO 3a MPeesibl €€ KOHEUYHBIX TeOMETPUIECKUX
TOUEK);
- «Back Edges» - pebpa c3aau (oToOpaxaeT MyHKTUPHBIMU JIMHUSMH ITPOTHBOIOIOKHBIE pedpa MOAETIH).
HactpaunBaemMble BU3yaibHbIE CTUIIN
CymiecTByeT OTJENBHOE JUATIOTOBOE OKHO, B KOTOPOM COCPEIOTOYEHO TOJHOE, Pa3BEPHYTOE yIpaBlICHUE
BCEMH BO3MOXKHOCTSIMM YIIPaBICHHUSA CTWISIMH, a (aKTHUECKH - BU3yanusauuu, penaepunra SketchUp.
OTKpBITH €r0 MOXKHO depe3 maBHoe MeHIo: « Window» (OxHo) > «Stylesy» (Ctunm). 3aech HaxoasTcst TpU
OCHOBHBIX pasjerna:
- «Select» - BbIOOp (HO3BONIAET BHIOPATh OJMH M3 OMOMUMOTEYHBIX CTUJICH, BOSMOXKHO M JJIS AalbHEHIIEH
HACTPOMKH);
- «Edit» - pemaktupoBaHue (M3MEHEHHE MapaMETPOB TEKYIIETO aKTUBHOTO CTWJISI MPOEKTa: CTHIISA pedep
«Edge», rpanmeit «Face», ¢ona «Background», BomsHOro 3naka «Watermark», 1BeTOBOH HacCTpOWKW
ANIEMEHTOB 00BbeKTa U uHTEepdeiica «Modeling);
- «Mix» - cMech (3Ta 3aKiajika IpeJHa3HAYeHa I CO3/1aHUs HOBBIX CTHJIEH, KaK KOMOMHALIMHU Pa3INYHbIX
KaTeropuil HACTPOEK U3 HECKOJIBKUX JPYTUX CTUIIEH KOJIJIEKIUHN).

IIpakTn4yeckoe 3aHsATHE.
O3HakoMIIEHHE C 3JIeMEHTAaMH HAaBUTALMH B CLIEHE, C MPOCKIMUAMU. V3yueHne BU3yalbHbIX CTUICH

Tema 4. Boiesienne 00beKT0OB. ba3oBble HHCTPYMEHTHI PUCOBAHUSA U
penakTupoBanus (YK-6)
Jlekumus.
Select (Bb160D)
PaccmoTpuM camblii IpOCTON ciyyaif - KIHKaeM KHOMKY «Select (BKII04aeM MHCTPYMEHT), U J1ajiee B OKHE
MOJICTHPOBAHMSI BEIOMpPAEM KaKOi- THO0 0OBEKT OMMHOYHBIM KJIMKOM Ha HEM - OH TYT K€ MOJCBEYMBACTCS
rabapuToM U3 CHHHX JIMHUH, TIOKa3bIBasi, YTO OMIUS BEIOOpA COCTOSIIACK.
Taxkum 00pa3zoM, MPOU3BOIUTCS «EAUHUYHBIN» BBIOOP. BO3MOXKEH Takke «MHOXECTBEHHBII» BBIOOp, KOT/a
TpebyeTcs «cobpaTh» BMECTE HECKOIBKO 00BEKTOB. JlJis 3TOro mociea0BaTeNbHO, 0 OYepeIn, KINKaeM Ha
HUX ¢ Haxaroi knaBumien «Shifty. [Ipu aToM y cTpenku Kypcopa MOSBISIOTCS 3HAYKU «IUTIOC» U «MHHYC,
YTO U MOJICKa3bIBAE€T BO3MOXKHOCTD MTOTIEPEMEHHOT0 JOOABICHUS WM UCKIIIOYEHHSI 3JIEMEHTOB U3 BhIOOpA.
OO6parrM BHUMaHHE Ha WCIIOJIb30BaHUE B TIporpamme (pyHKIuoHanbHbIX KiaBuil («Shifty, «Ctrly, «Alty Ha
KJIaBUAType) - Jajiee YBUJIUM, UTO U IPUMEHEHHE B PA3HBIX HHCTPYMEHTAX U OMIMSIX U Pa3HBIX COUETAHUAX
HE TOJBKO pacIIUpsieT BapUaHTHOCTh JACWCTBMI, HO UHOIJA U IMIPEBpallaeTcsi B COBEPLICHHO
CaMOCTOSITENIbHBIE TOTIOTHUTEIbHbIEC (DYHKIIUH.
W eme omuH BapuaHT BBIOOpA PaMKOM - 3TO «pPACTATHBAIOIIMICS MPSAMOYTOJBHUK (OT OJHOTO yIva J0
MIPOTUBOJIEKAILETO 110 AUATOHAIH).
Opnnako B SketchUp oH HaMHOTO «yMHEW» - €CJIM CTPOMM €Tro, PAacTATHUBasl ClieBa HAIPaBO, BHIOMPAETCS
TOJIBKO T€ OOBEKTHI (WM WX OTHEIbHBIE DJIEMEHTHI) KOTOPHIE IMOJHOCTHIO MOMAJAlOT BHYTPh. A eciu
(BHMMaHHue!) pacTATMBaeM ClpaBa HAJIEBO - BHIOMpAETCS €IIe W BCE TO, YTO TEPECEKAIOT CTOPOHBI
MPSIMOYTOJIFHUKA, T.€. BHIOMPAECTCS OOBEKT (PJEMEHT) IETUKOM, JTaXKe €CIIM PaMKOH IMepeceKaeTcsl TOJIbKO
€ro 4acTh.
N obmiee mpaBuiio - TEKyImuii BIOOp OyaeT CHAT (OTMEHEH) IpH BBIOOpE Apyroro oObeKkTa, MHCTPYMEHTA,
WJIH IPOCTO KIJIMKOM B JIFOOOM IyCTOM MPOCTPAHCTBE OKHA MOJIEIUPOBAHUS. 3aMETHM, YTO TOT K€ MPUHIIHI
NeICTBYET U AJI BCEX OCTaJIbHBIX HHCTPYMEHTOB.
Br16op B ObICTpOIT MOCIEI0BATEIHFHOCTH
DTOT MEXaHU3M IMO3BOJISIET OYE€Hb OBICTPO, UCIIOJB3YSI TOJIBKO Pa3HOE YMCIIO KJIMKOB MBIIIKOM Ha JII000OM U3
AJIEMEHTOB MMOCTPOEHHUS OTIEIBHOTO 00BEKTa, OTy4YaTh pa3Hble Pe3yIbTaThl BEIOOPA:
- OIMHOYHBINA KJIMK (3HAaKOMasi GYHKITUS) - BBIOUPAETCS TOJIBKO OAMHOYHBIN 3JIEMEHT 0] KypCOPOM;
- IBOWHOW KJIHMK (HEBa)KHO, HA TIOBEPXHOCTHU WJIM HA JIIOOOM M3 €€ pedep) - OMHOBPEMEHHBIH BBIOOP U ATOMH
MMOBEPXHOCTH, U BCEX €€ pedep;
- TPOWHOW KUK (HA JIFOOOM DIIEMEHTE MOCTPOCHUS) — OTHOBPEMEHHBIN BEIOOP BCEX CMEXKHBIX AIIEMEHTOB,
MIPUHAUICKANINX OJJHOMY OTAEIHFHOMY IMOCTPOCHUIO (0OBEKTY).
Eraser (Jlactuk)

21



ByxBanbHbIl mepeBos 3ByUuT Kak «CTHparenb», HO Mbl OylAeM HCIOIb30BaTh 0ojiee MPUBBIYHOE MOHSATHE
«Jlactuk». OcHOBHOe Ha3HadeHHME «JlacTMKa» OYEBMIHO - YyAANATH (CTUPATh) HEHYXKHBIE 3JIEMEHTHI
IIOCTPOCHUM.

B npunnune, 6e3 Hero MOXHO M OOOHTHCH, MOCKOJIBKY aHAJOIMYHOE JeHCTBHE HaJ BHIOpaHHBIM
AJIEMEHTOM CTaHJAPTHO BBITIONHSET KiaBuia «Dely kinaBuatypsl. OnHako npu yaajaeHuu JUHUHN (pedep) oH
HaMHOTI'0 yoOHEH — B 9TOM Cilydae JOCTaTOYHO MPOCTO MpoBecTU «JlacThukom» (ynepKuBasi JI€BYIO KHOIKY
MBIIIKH) MONEPEK JIMHUM (WIM Cpa3y HECKOJIbKUX JUHMM). EcTh y Hero u eme napa JAONOJIHUTENIBHBIX
(YHKIIHNA, HO TTOCKOJIBKY 3TO COBCEM Jpyrasi TemMa - 00 3TOM MO3Ke.

NuctpymenTs! pucoBanus. Line (muHus)

Wrak, nepBblil BapuaHT 1Js CO3AaHMS JIMHUU: TIOMEIIAEM KypCOp Ha CLIEHE B CTapTOBYIO TOUKY > KJIMKAaeM
> TSHEeM JIMHUIO > KJIMKAeM BTOpPOM pa3, 0003Hauasi KOHEYHYIO0 TOUKY. ECTh M BTOpOi BapHaHT (eciu Tak
MOKaXeTcs yAoOHe!): KIMKaeM B CTapTOBOM TOUKE > TSHEM JIMHMIO > OTIIyCKAaeM B KOHEYHOW TOYKE > B
noie «M3meputenb» BBOAMM JUIMHY OTpe3Ka > Ha)XKHUMaeM «BBOI». M, KOoHe4HO, 1Mo Xomy oOpaiaem
BHUMAaHUE Ha IOJCKA3KH, CONPOBOXKAAIOIINE PUCOBAHUE: LIBETHAs IOJCBETKA - PUCOBAHUE MapajlIeIbHO
ocsiM. JlJ1 3aBepILEHNs pUCOBAaHUs HaxKaTh «Escy.

Teneps npoBeneM Kypcopom Mo JUHHUH (06€3 KIMKOB) - BUAUM IOJICKAa3KH, BCILIBIBAIOIINE IIPU MOMAJaHUU
Ha T.H. «KOHTPOJIbHBIE TOUK». Habop TakuxX TOUEK y pa3HbIX FIIEMEHTOB MOXKET PAa3IUYaThCs.

Kpome 3HaKoMBIX yke KOHEYHBIX TodeK, BumuM «Midpoint» (cepennna) u «On Edge» (Ha pebpe), T.c. Ha
m000# npyroi (KpoMe KOHEUHBIX M CEPEAMHHON) TOuke Ha JUHUH. OHU MO3BOJISIOT JIETKO M aOCOJIOTHO
TOYHO pa3Memniarb Kypcop TMpH TOCTPOCHHSIX, TMOCKoibKy B SketchUp nelictByer eme oauH
MPUHLMIHAATIBHBIA MeXaHu3M - «Snapping» (IIpuBsizku) - «mpununaHus, NpUMarHUYUBaHUSI» Kypcopa K
KOHTPOJIbHBIM TOYKaM, KaK TOJIBKO KypCOp OKa3bIBaeTCsl HA HEKOM MUHUMAJIBHOM PACCTOSIHUU OT HHX.
Takum 00pa3zom, ¢ MOMOIIbIO MHCTpYMEHTa «JIMHUS», MOKHO HAapHCOBaTh CIOXKHbBIE, Pa3HOOOpa3HbIE IO
(bopMe KOHTYpBL. 3aMKHYThIE KOHTYPbl aBTOMaTUYECKU CTPOST BHYTPHU ceOsl MOBEPXHOCTH.

LlenbHble TUHUH-peOpa MPH B3aMMHOM IE€PECEUEHUN WM MPUMBIKAHUN aBTOMAaTHYECKH pa3felsioTcs Ha
OTIENIbHbIE «KYCKH» - CEIMEHTHl B TOYKE IepecedeHus. LlenbHyr0 MOBEPXHOCTh MOXKHO pa3JelIUTh Ha
000€ YHCIIO OTACIBHBIX YaCTEH-TIOBEPXHOCTEH, €CIIM paccedb e JIMHUIMH OT «pedpa 1o pedpar. To xe
MMPOM30MIET TP PHUCOBAHWU HOBOM 3aMKHYTOH (PUTYpHI MO MOBEpXHOCTH. COOTBETCTBEHHO, YyIAJICHHE
TaKuX BHYTPEHHHUX pedep (v Guryp) BOCCTAHOBHT LEITbHOCTD MMOBEPXHOCTH.

Arc (myra)

WNHCTpyMEHT pUCOBaHUS IYTOBBIX (apPOYHBIX) DJIEMEHTOB, MMEIOIIMIA TPH TEOMETPHUECKHX MapaMerpa:
CTapTOBYIO TOUKY, KOHEUHYIO TOUKY (PAacCTOSHHME MEXIYy HUMH - XOpAa AYIM) M AUCTAHLHIO (BBICOTY)
noabemMa. COOTBETCTBEHHO, UCIIONB3YEM TOT K€ TOPSA0K PUCOBAHMS: BEIOMpaeM HWHCTPYMEHT > KIIMKAaeM B
CTapTOBOW TOYKE > paCTATHBAEM HA JJIUHY XOPJABI U KIMKaeM B KOHEYHOW TOYKE > MepeMeriaeM Kypcop
MEPICHIUKYISIPHO XOP/E Ha HY)KHYIO BBICOTY TIOAbEMA U TPETHUM KJIMKOM 3aBEpPIlIaeM OCTPOCHHE.

[Ipu akkypaTHOM, MEIJICHHOM BBITSTHBAHHHM BBICOTHI TOJHhEMA B OINPEACICHHBIH MOMEHT ONIyIIaeTCs
«3a3y0OprHa» Ha TPACKTOPUU JIBUKECHHUS, & PSAJAOM C KypCOPOM TMOSBUTCS TEKCTOBAs MOJACKA3Ka O TOM, YTO
JTOCTUTHYTA BEIMYMHA OAbEMa, paBHas mojoBuHe okpyxHoCcTH «Half-Cirdey.

Ecnu Hauate pucoBaHMs BTOPOMl TyT'M B TOM K€ MJIOCKOCTU OT KOHEYHOM TOYKHU YK€ MOCTPOEHHOM, TO MPHU
BBITSITUBAHUU BBICOTHI TMOABEMA B OMNPEIEICHHBII MOMEHT pSIOM C KypCOpOM TOSIBUTCS TEKCTOBas
MOJICKa3Ka O TOM, YTO JOCTHUIJIM KPHMBHU3HBI, COOTBETCTBYIOIIECH KacaTelbHOU K nepBoil ayre «Tangent at
Vertex», a Takke 3Ta KacarejbHas Jyra IOJCBEYMBACTCS B 3€J€HO- roiayOol mBeT. Takum oOpazom,
CTPOUTCA HICATBHO TIJIABHBINA MEPEXOJO0T OJHOM AYTH K APYTOM.

3amMeTuM, 9TO JyTa - MEPBBIA TUIIWMYHBIN MPECTaBUTENb «IceBIOKpUBBIX» SketchUp, kotopsie Ha camom
Jielie COCTOSIT M3 IOCINIEAOBaTEeIbHOTO Habopa MpsSMOMMHEHHBIX cerMeHTOB. M 4yem ux Oombliie, Tem
BU3yaJlbHO OoJiee «IutaBHEM M3ruO» KpuBoH. VMI3MEHHUTH KONIMYECTBO CETMEHTOB MOXKHO 4epe3 IVIaBHOE
MeHo: «Window» (OxHo) > «Entity Info» (Mudopmanms mo oobekry).

Freehand (Ot pykn)

WHCTpYMEHT pUCOBaHMS HEPETYNIAPHBIX HENPEPHIBHBIX JUHHUHA B (popMe KPUBOJIMHEHHBIX AIIEMEHTOB W3
CBsI3aHHBIX HpHMOHHHeﬁHBIX CECTMCHTOB.

DaKTHYECKH 3TO PUCOBAHHE «CBOOOMHBIM KapaHIAIIOM», TOYHEE - MBIIIKOH C TIOCTOSIHHO Ha)KaToM
KHOIKOMU. 371eCh pabOoTa0T BCE TE K€ MEXaHU3MbI PUCOBAHUS KPUBBIX, UTO | JUISI TUHUH, U AJIS AYT.
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Kpome Toro, ectes Bapmant 3Toro ke wuHCTpymeHTa «3D Polyline» (3D Ilomunuuusi) - pucyercs
aHaJIOTUYHO, HO MpH Haxarod kiasuie «Shifty. DToT Tun daxTHyeckn BooOIe HE SBISAETCA IEMEHTOM
MOCTPOCHUH, HUKAaK HE BOCIPHUHUMACTCS IPOLECCOPOM M TOAWUTCSH, TMOXKAIyH, TOJIBKO s
«IEKOPUPOBAHUS.

Rectangle (ITpsiMoyroabHHK)

NHCTpyMEHT WCHONB3yeTCs JUIsl pUCOBaHUSA IUIOCKUX (uryp (dakTtuyeckm — cpa3dy MTOBEPXHOCTEH)
MIPSIMOYTOIBHOM (POPMBI.

Jliig coznanus NpsIMOYTOJIbHHUKA: KJIMKAaeM B CTapTOBOM TOUKe (3TO OyaIeT MepBbIi yroi NpsIMOYTOJIbHHUKA) >
pacTsruBaeM > KJIMKaeM BTOpOM pa3, 0003Hauas KOHEYHYIO TOYKY IOCTPOCHHUS - MPOTHUBOJIEIKAIIMMA
JUaroHaJbHBIN yroi. ECTh U BTOpOI BapHaHT (€CJIM TaK MOKAKETCS YIOOHEH): KIIMKaeM B CTApPTOBOM TOYKE
> TSHEM JIMHMIO > OTIIyCKaeM KJIaBUIILY B KOHEYHOW Touke > B mose «l3Mepurensy BBOOUM AIUHY U
HIMPUHY (Yepe3 TOUKY C 3alsToil) > HaxumaeM «BBOI». EcTecTBEeHHO, TYT e aBTOMaTHYECKH 00paszyeTcs
«Face» (IloBepxHOCTB), a CTOpOHBI TpsSIMOyrolbHUKa cTaHoBiATCS ero «Edges» (Pebpamm). U cpazy
3allOMMHAEM  MPUHIUIHAIBHYI0  «OTPAHUYUTENbHYI0» OCOOCHHOCTh HHCTPYMEHTa -  CTOPOHBI
MPSIMOYTOJIBHUKA MOTYT CTPOUTHCS TOJIBKO MapajliebHO (M MEPHEHANKYISPHO) OCSIM CLIEHBI.

Ecnu mepen 3aBepriaromiuM KJIMKOM IOJIBUTaTh MBIIIKY, MEHSSI MPOMOPLHMUA CTOPOH MPSMOYTOJIbHUKA Ha
ONMM3KHE K KBaJapary, B KaKOW-TO MOMEHT MOXHO «IOHMarb» TMOJOKEHHEe, KOTrJa y Kypcopa IMOSBUTCS
noackazka «Square» (KBaapaT) u ToueuHas nuaroHaibHas JIMHUS, TOBOPSIIME O TOM, YTO IOJNYYHUIIU
TpeOyeMblil pe3ynbTar. AHAJOTUYHbIE TOACKa3KH BO3HHUKAIOT MPU JOCTHXKEHUS MPONOPLUN «30J0TOTO
ceueHus» - «Golden Sectiony.

Circle (Okpy>XHOCTB)

NHCcTpyMeHT prCOBaHMs IIPABIWIBHBIX OKpYKHOCTEH. HaunHaeMm ¢ yka3aHus IIEPBBIM KJIMKOM TOYKH LIEHTpa
> mepeMeriaeM Kypcop Ha HYXHBIA paauyc > KIUKaeM BTOpOH pa3, 0003Hauas KOHEUYHYIO TOYKY
MOCTPOCHHUSI.

Btopoii cmoco6: kiMkaeM B TOYKE IIEHTpa > TEpeMelaeM Kypcop Ha HYXHBIM paguyc > OTITyCKaeM
KJIaBUIIy B KOHEYHOM TOuke > B moisie «V3mepurenby BBOAUM paanyc > HaKUMaeM «BBOA». TyT ke
aBTomaruyecku oOpasyercsi «Face» (IloBepxHOCTB), a CErMEHTHl OTPaHMYMBAIOIIETO KOHTypa Kpyra
cranoBsTcsa ee «Edges» (Pebpamm).

CymiecTByeT BO3MOXKHOCTh M3MEHHUTH PAaIUyC M KOJIMYECTBO CETMEHTOB, KOTOPHIC BIHUSIOT Ha IIABHOCTH
KOHTYpa OKPYXHOCTH. J[7151 3TOr0o HeoObxoanumMo BrIOpaTh yepes raBHoe MeHt0: « Window» > «Entity Infoy.

Polygon (MHOTroyrojibHHK)

WHCTpYMEHT cO34aHus MHOTOYTOJBHBIX (PUTyp, (PaKTHUECKHM — BIMCAHHBIX B OKPY)KHOCTb, C YHCIOM
cTOpoH OT 3 110 999.

[Tocne BbIOOpa WHCTpPYMEHTa CTaHAAPTHBIA Kypcop H3MEHSETCS Ha «KapaHJal» C IOMOJHUTEIbHBIM
cuMBOoJIoOM. B mone «M3mepurens» BBOAUM KOIMYECTBO CTOPOH M HAXKUMAeM «BBOA». Haunnaem
MOCTPOEHHUE KIMKOM B HAMEUEHHOM TOUKE IIEHTpa > MepeMeIacM Kypcop B CTOPOHY Ha HYXKHBIN paguyc >
B nosie «/3MepuTensy BBOIUM painycC > HA)KUMAEeM «BBOI.

Tak ke, KaKk ¥ MpEbIAYIIEM Cllydae, U3MEHUTh PaJuyC M KOJUYECTBO CTOPOH MHOTOYTOJBHUKA MOXKHO
yepe3 maBHoe MeHIo: « Window» > «Entity Infoy.

B GonpmmHCTBE Ciiy4aeB OOBEKTHI CO3AIOTCA MM B IUIOCKOCTH «XY» WM Ha T'PaHH APYroro oObEKTa.
CymiecTByeT BO3MOXKHOCTB CO3/aTh JJIEMEHT OTAEIBHO, B JIIOOOM MeCT€ NPOCTPAHCTBA, B IUIOCKOCTH,
napajuieIbHOM TpaHu J1Io0oro Apyroro oowekra. Jjis 3Toro HeoOXOAMMO: BBHIOpATh 000 MHCTPYMEHT
pHCOBaHMs > HABECTH Kypcop Ha rpaHb OObEKTa > HaXkaTb W yiepKuBarh Kiasuiry «Shifty > orBectn
Kypcop B cBOOOIHOE MECTO POCTPAHCTBA U HAPHCOBATH OOBEKT.

WHcTpyMEHTHI pejakTupoBaHus. Move (epeMelieHue)

WNHucTpyMeHT «Movey» HCoab3yeTcs UIsl IepeMEeHns TI00bIX 00bEKTOB, 3JIEMEHTOB MOCTPOCHUIN WU TS
UX MCKaXEHUS 3a CYeT MEepeMEIleHUs OTAEIbHBIX YacTed, a TaK ke oOnajgaer eme HECKOJIbKUMHU
JONOIHUTENBHBIMU (DYHKIHSAMHU.

Jlns mepeMenieHus OAHOTO 00bEeKTa MpeABapUTEIbHbIN BbIOOp HeobOs3aTeneH. Ecnu nepemerniaere 0ObEKT,
COCTOSIIMIA U3 HECKOJIBKUX YacTel, TO He0OXOAUMO JI0 IEpEeHOCa BOCIIOIB30BaThCsl HHCTPYMEHTOM «Select»
(BBIOOp) IJIS VIX BBIJICTICHHMS.
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Haumnaem nepeHoc Mozenu KJIMKOM B 0a30BOH TOUKe > mepeMeIaeM Kypcop B HYXKHYIO CTOPOHY (I[BETHast
MIOJICBETKA O3HAuaeT NapajulebHO OcsM) > B moje «V3mepurens» BBOAUM pPACCTOSHHUE > HaKUMaeM
«BBOI.

Bo Bpems mepeHoca mpu ucrnonb3oBaHUU KiaaBuiu «Shifty nrwkenune Oynmer 3aUKCHPOBAHO TOJBKO IO
OHOMY HAIIPaBICHHUIO. AHAIOTUYHBIA MEXaHW3M (PHUKCAllMU yHpaBisieTcs KJIaBHIIAMH KIABHATYPBI CO
CTpEJIKaMH.

EH_IG OdJHa O4YCHb 3aMcdarciibHada (pYHKI_II/DI HHCTPYMCHTA — BO3MOXHOCTbL HOAHOBPCMCHHOTO C
MepeMeIEHUEM KOITUPOBAHUS TIEPEMEIIaeMOro dJIEMEHTA.

BriOpaB MHCTpYyMEHT, mepel HJIM BO BpeMs mepeMmelneHus kiumkaeMm kmasuiry «Ctrl» (yaepxuBarbh He
o0s13arenbHO). Ilpu 3TOM, KpoMe MOACKAa3KU HAINPaBICHUS, [IBETOM JIMHUU PSAAOM C KypCOPOM IOSIBIISICTCS
eIlle OJ{HA TOACKA3Ka - CUMBOJI «+» U TIOSBIISETCS KOIHUsI 00BEKTa.

JIi1st co3aHusT HECKOJIBKUX KOTIHI (MacCUB M3 3JIEMEHTOB), BOCIIONB3YHTECh CIIEAYIONIIMMH CIIOCO0aMu:

1. Ecnu 3apaHee M3BECTHO KOJIMYECTBO KOIMM M PAaCCTOSHUS MEXAY HUMH, TO HAaYMHAEM KONMPOBaHHE
MOJIENTU KIIMKOM B 0a30BOIl TOUKE > IepeMeliaeM Kypcop B HY>KHYIO CTOPOHY (L[BETHAs IMOJICBETKA O3HAYaeT
napajuleIbHO ocsAM) > B nosie «V3mepurensb» BBOAMM pacCTOSHUE > Ha)KMMaeM «BBOI» > B IOJE
«M3mepurenb» BBOAUM *n (N - KOJIUYECTBO 3JIEMEHTOB) > HAXXHUMAEM «BBOJ.

2. Ecnu 3apaHee W3BECTHO 00Iee PAaCcCTOSHUE MEXKIY MEPBBIM H MOCIECTHUM 3JIEMEHTOM M KOIUYECTBO
KOIHIA, TO HAYMHAEM KOMUPOBAHU MOJEIH KJIMKOM B 0a30BOI TOUke > mepeMelniaeM Kypcop B HYKHYIO
CTOpOHY > B moJie «VI3mMepurens» BBOAUM 00IIIee PACCTOSIHHE > HAKUMaeM «BBOI > B molie «3mMepuTenby
BBOJIMM /N (N - KOTUYECTBO MIPOMEKYTKOM MEXK]Y ITEMEHTAMHU) > HAKUMAEM «BBOI.

Rotate (Bpamenue)

WHcTpyMeHT BpalieHHsi 00bEKTOB «ILETHKOM» WIIM UX UCKa)KEHUS 3a CUET BpallleHUs! OTAEIbHBIX 3JIEMEHTOB
MOCTPOCHUH.

[locne BBIOOpa HHCTPyMEHTa CTaHAAPTHBIA Kypcop H3MEHSETCS Ha H300pa)keHHe TpaHCIOpPTUpa
(Protractor) ¢ KpyroBeIMH CTpelKaMH. 3aMeTHUM, 4To padbora «Protractor», kak ¥ JAPyruxX WHCTPYMEHTOB
MoIu(UKaLUN, KOHTPOIUPYETCS TOYHBIMU YUCIOBBIMU U3MEPEHUSIMH, TOYHEE — YITIOBHIMU BEJIMYUHAMH.

BaxxHbIii MOMEHT - IUIOCKOCTh U OCh BpallleHUs] 00bEKTa ONMPEACISIOTCS MOJIOKEHHEM M OpUEHTaluei B
npoctpancTBe «TpaHcmoprupa» mnepex HauanoMm BpameHus. Jng ¢ukcamum «Tpancmoptupa» B
MIPOCTPAHCTBE HEOOXOAMMO HABECTH KypCOp Ha HYKHYIO TUIOCKOCTh (TpaHb), HAXKaTh U yAepKuBaTh «Shift»
710 MOMEHTA yCTaHOBKH 0a30BOM TOYKH.

Jlnist BpaleHus: OAHOTO 00BbEKTa MPEABAPUTEIBHBIN BHIOOP HEOOs3aTENICH.

Ecam Bpamaete oOBEKT, COCTOSIIIMA M3 HECKOJIBKHUX YacTed, TO HEOOXOIUMO 3apaHee BOCIOIb30BaThCS
nHCTpyMeHTOM «Select» (BriOop) my1st MX BBIACICHHUS.

Haunnaem BpaiieHue Mojesid KJIMKOM B 0a30BOi TOYKE > MOBOpPAYMBAEM KypCOp B HYKHYIO CTOPOHY > B
nosnie «M3mMepuTenb» BBOAUM Yo B Ipaycax > HAXKHUMAEM «BBOI.

Tak ke, kak u npu nepeHoce, knasuma «Ctrl» mo3BosseT co3naBarh Konuu. ToT e MPUHLIUI 3aJI0KEH AJIs
CO3/IaHUsl KPYyroBOro MaccuBa. TOJBKO BMECTO 3HAYEHMsI PACCTOSHUS B MUJUIMMETpPAxX BBOASTCS YTVl B
rpagycax.

Scale (MacmrabupoBanue). 3epkasibHOe oTpaskeHue (Mirror)

WHCTpYMEHT MCIONB3YETCsl UII U3MEHEHHS Pa3MEpPOB U MPOMOPIUH OOBEKTOB IEIUKOM M UX OTICIBHBIX
AIIEMEHTOB JIJIsl UCKaKeHHs. 11 yka3zaHus 0ObeKTa OyIymero MacTadOupoBaHusl BO3SMOXKHBI JIBa BapUaHTa
BhIOOpa (Kak ®W Il JAPYTHX paHee PacCMOTPEHHBIX HWHCTPYMEHTOB MOAM(PUKANNN): MOXKHO HIH
MPEIBAPUTEIILHO BBIOPATh €r0 MHCTPYMEHTOM «Select» (BbIOOD), a 3aTeM BHIOpATh (BKIIOYUTH) HHCTPYMEHT
KIIMKOM Ha KHOTKE (CTaHTApTHBIH Kypcop HM3MEHSETCS Ha W300pakeHHe WHCTPYMEHTA), WM CHadvaja
BKJIFOYUTHh MHCTPYMEHT, a 3aT€M KJIUKHYTb €r0 KypcOpOM Ha 0OBEKTe (AIIEMEHTE).

[Ipexne Bcero, 3aOMHUM NPUHIMIIAATIBHOE OrpaHHUYEHHE MexaHu3Ma Mmacirabuposanust SketchUp - oH
paboTaeT TONBKO U BCEr/a M0 HAIMPABJICHUSIM OCel CLIeHBI (KpacHOM, 3eeHo, cuneii)! Paccmorpum 310 Ha
npuMepe KyOHKa, «IpaBUIbHO» OPHUEHTHPOBAHHOTO IO OCSIM, T.€. TAKOTO, B KOTOPOM Ka)KJasl U3 rpaHei
(moBepxHOCTEH) mapajienbHa OAHOMY M3 IUIAHOB Oceil, a peOpa, COOTBETCTBEHHO, MapajuIeIbHBI OCSM.
Chnavana BbeIOepeM s MaclITAOUPOBAHMS OJHY M3 TpaHel, HanpuUMep - BEPXHIOK, T.e. (PaKTHUECKU
paccMOTpuM paboTy HHCTpyMEHTa Ha TIocKoil popme. TlosiBrsieTcst rabapuTHBIE TPaHH U3 XKEITHIX JIUHUH C
3eJICHBIMH KyOUKaMHU - «grip» (3aKuMaMH) B YIJIax U B c€pearHax pedep - Bcero 8 IIT. Ha TOBEPXHOCTb.
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25
Kaxxgas mapa 3a)KUMOB «OTBEYaeT» 32 BO3MOXHOE HAMPABICHHE MACIITAa0OMpPOBAaHUS B OJHY M JPYTYIO
CTOpOHY. B 3TOM «IU10CKOM» TpUMeEpe, MOHATHO, OyIyT 3aJelCTBOBAaHBI TOJIBKO JIBE OCH - 3€JIeHas U
KpacHasl.
Pazo0parbcst ¢ TeM, 9TO MPOUCXOAUT TPU TIEPEMEILICHIH 38)KUMOB B cepeIuHe pedep, J0CTaTOYHO MPOCTO -
rpaHb OyleT MacIITaOMpOBaThCS BIOJh OCH B HANpPABICHUU «IIEPETATUBAHUSD) 3a)XKHMa. AHAIOTUYHO
WHCTPYMEHT Pa0OTaeT ¢ 3aKMMaMH, PacHOJIOKEHHBIMH B yIJaX TPaHU, TOJIBKO TEMEPh YXKe MPOHCXOIUT
npornopiroHanpHoe (uniform) macmrTabupoBaHHEe, T.€. OJHOBPEMEHHO IO JIByM OCsAM (B TpUMeEpe Ha
TPEThEM PUCYHKE BBIIIC - KPACHOW ¥ 3€JICHOH ), IOCKOJIBKY HalpaBJIEHUE MACIITAOMPOBAaHUS HAXOTUTCS O]
YIJIOM K TUTaHAM OCEH CIICHBI.
Teneps 0OpaTM BHUMAaHHE Ha CJICAYIOIINE BO3MOXKHOCTH:

- ¢ Haxaroi kmapumie «Ctrl» mpoucxomuT IByHampaBlIeHHOE MaciiTabupoBaHue (B 00€ CTOPOHBI) IO
JIMHWH, COSIUHSIONICH 32)KHMBI OT IIEHTPa BHIOPAHHOTO JIEMEHTA,

- MepeKNIrouaTeNb  MMOMEPEMEHHOTO  Hakartus  kiaBumied  «Shifty  mpomopuuonaidsHOTO — /HE
MPOTIOPIIMOHATFHOTO MAaCIITA0MPOBAHUE T10 3a/ICHCTBOBAHHBIM OCSIM.

Kpome Toro, ecnmu ognoBpemenno Oynem ymepxkuBath «Ctrl» + «Shifty, momyunm macmrabupoBaHue ot
IIEHTpA - 32 YIJIOBBIC «3KUMBD» - HETIPOITOPIIHOHAIBHOE, 33 BCE OCTAIBHBIC - IPOMOPIIHOHAIBHOE.

Eme crnoxHei cuTyanus ¢ TpeXMEpPHBIM OOBEKTOM, MTOCKOJIBKY JIF00ast OMIMS MacIITaOUpPOBaHUs, B T.4. C
knapummamu «Ctrl» u «Shifty Oyner BIusATH, Ha TEOMETPHUIO YXKE 11O BCEM TPEM OCSIM CIICHBI OJJHOBPEMEHHO.
[TocMoTpuM, YTO TIPH 3TOM TPOUCXONT - BHIOEPEM BeCh KyOWK IIEJTHMKOM M BKIIFOYMM HHCTPYMEHT. 311€Ch,
MIPEX/Ie BCEro, BHIUM TIOSBICHUE CIIE OAHOTO «3a)KMMa» IO IICHTPY KaXKIOW T'paHU - 3TO U TMOHATHO,
MOCKOJIBKY TOSIBISIETCS BOSMOXKHOCTh MAacCHITA0OMPOBAHMUS €IE M0 OJHON OCH, HOPMAaJbHOH K TUIOCKOCTH
TpaHH.

B cinywyae BBOoma B mnose «l3mepurenb» OTPULATENBHBIX 3HAYEHWM II0JIy4aeM 3€pKajbHOE OTPAKEHUE
(Mirror) o0bekTa. MOXXHO TIOTYYUTH TOT K€ PE3YJbTAT, €CIIH MEPEHECTH «3aXKUMbD» B MPOTUBOIOIOKHYIO
CTOPOHY, 3a TPAHHUILIBI 00BEKTA.

Offset (mogoOue)

CaMm MHCTpYMEHT HE CO3/1a€T HOBBIE TPEXMEpHbIE OOBEKTHI, OJJHAKO YPE3BBIYAIHO MOJE3€H M MOCTOSHHO
HCIOJIL3YCTCA B pa60Te, 3HAYUTECIIBHO OGHGI“IaSI 3aa4uun IIOGaBJIeHI/ISI I[CTaﬂefI B MOJACJIb U CO3aaHUA
00BEKTOB CO CIIOKHBIMUA 00BEMaAMH.

KopoTko mpuHIMI MEWCTBHS - CO3MAETCs KOMWS JICKANTUX B OJHOM IUIOCKOCTH pedep MOBEPXHOCTEH
TMOOBIX OYepTaHUH (a TakKe OTJENBbHBIX KPUBBIX) 32 CUET UX KOMUPOBAHUS HA OMUHAKOBOM PACCTOSIHUU OT
MCXOJTHOTO TIOJIOKEHUS AIIEMEHTOB - KaK BHYTPh, TaKk U HapyXKy. [IpudyeM noj «KpuUBBIMUY) TTOHUMAETCS Ba
1 0oJiee CMEXHBIX MPSIMBIX JIMHEHHBIX CETMEHTA, JIeXkKAIHe B OAHOU MJIOCKOCTH - 1o 3D-TepMuHOIOTHH -
«coplanary» . Takum o00pa3om, eciid  TONBITAaTbCS MPUMEHUTh HMHCTPYMEHT K OTHENIbHON HpsMoit
JUHUHU-pEOpY WM KPUBOM, BCE CErMEHThI KOTOpPOM He «coplanar», MOSBUTCS «3alpellalouifil 3HaK» C
COOTBETCTBYIOIIEH TEKCTOBOW MOJICKa3Koi. U ere - 1i1st OTACNBbHBIX KPUBBIX TpeOyeTCs MpeIBapUTEIbHBIN
BBIOOp BCEX €€ CErMEHTOB MHCTPYMEHTOM «Select» (BBIOOD).

B cnydae ¢ moBepXHOCTSIMH, OCKOJIbKY CO3JJalOTCSl HOBbIE peOpa, BCeraa Co3/1aeTcs U HOBasl MOBEPXHOCTh
(TIponTOPIIMOHAIIEHO OOJIBIIMX WM MEHBIITUX Pa3MEPOB), KOTOPYIO OHU OTPaHUYHBAIOT.

ITocne BwIOOpa moBepxHOCTH (pebpa) Ha omHoM m3 pedep (On Edge) mosBisercs kpacHas TOdKa,
MOKA3bIBAIONIAsl «TOYKY OTCUETa» BO3JEHUCTBUS WMHCTpyMeHTa. [locie 3Toro TdHeM Kypcop C HakaTo
KJIaBHMIIIEH BHYTPh (CO371a€M BHYTPECHHHM, MEHBITUN KOHTYP) WJIW HApPYXy (CO3MaeM BHENTHUH, OOJNbIINN
KOHTYp) OT MCXOIHOTO pedpa, W JUis 3aBEpILCHUsI OMIMKM OTIYCKAeM KJIABHILY MBIIIU B HY>XHBIII MOMEHT
(MOXXHO BBECTH B CTpoKy «M3MepuTenp» TOUHOE 3HaYeHHE AJIsi cMelleHus ). [[BukeHne COmpoBOXKIACTCS
BPEMEHHOM YEPHOU TOUEYHOM JIMHUEH, TTO/ICKA3BIBAIOIIEH HANIpaBICHUE NEUCTBUS HHCTPYMEHTA.
WMHCTpYMEHT MOXHO HCIIONB30BATh C TEM K€ MPUHIUIIOM JeHCTBUS U i paboThl ¢ «Arcy ([dyramm), u c
KPUBBIMH, HAPUCOBAHHBIMHU MHCTpyMEeHTOM «Freehandy - ux komuu Tak:ke CO31al0TCS B TOH K€ MIOCKOCTH,
qTO U HCXOZ[HLIﬁ JJICMCHT.

Push / Pull (BeigaButh / BeITIHYTB)
WMHCTpyMEHT UCTIONB3YeTC sl ISl «BBIAABIMBAHUS) (BBITATHBaHUs) 2DMOBEpXHOCTEl B TPEThE U3MEPEHHE.



WuctpymeHnt He paboraer ¢ peOpaMu, a TOJNBKO C TOBEPXHOCTSIMM M - TOJIBKO B HAaIlPaBICHUHU,
NEPIEHIUKYIIPHOM CaMOW MCXOAHOW IOBepxHOCTHU. M emie - «3a pas3» MOXHO NPUMEHUTb UHCTPYMEHT
TOJIBKO K OJJHOM, €JMHUYHON MOBEPXHOCTH, T.€. OH «HE yMEET» OJHOBPEMEHHO padoTaTh ¢ HECKOJIbKUMH
(coOpaHHBIMM MHOKECTBEHHBIM BBIOOPOM) TIOBEPXHOCTSIMH, JIaXe JISKALUTMMU B OJHOM TuIockocTu. Ecin k
MOBEPXHOCTH, KOTOPYIO MBI BBIOpAM Ui BBIJABJIMBAHHUS HEBO3MO)KHO NPHUMEHUTH 3TOT HHCTPYMEHT,
MOSIBJISIETCSL MIOJCKA3Ka PAOM C KypCOPOM B BUJIE CHUMBOJIA «3alpPELIAOLIEro 3HaKa». Takod TUIWYHBINA
Clly4ail - TIONBITKa «BBIJABUTHY» KPUBOJIMHEHHYIO (TOYHEE - CIVIA)KEHHYI0) IIOBEPXHOCTh, HAIpHUMEp -
OOKOBYIO MTOBEPXHOCTH LMIIMHAPA, TOCKOJIBKY B 3TOM CIy4ae OHa BOCIIPUHMMAETCS HE KaK IUIOCKasl.
[TpuMeHUTH 3TOT MHCTPYMEHT IMPOCTO: BBIICIUTh HYXKHYIO I'paHb > BbIOpaTh MHCTPYMEHT «BBITaBUTH» >
KJIIMKHYTh KypCOPOM Ha IrpaHb > IIEPEMECTUTh KypCOp B HYKHYIO CTOpPOHY > B noje «l3mepurens» BBECTH
pPacCTOSHME > HAXKATh «BBOI.

[Ipn ucnonw3zoBanuu kinaBuimu «Ctrl» BeImaBmuBaHMe OyIeT 3aBEpIIATHCA CO3JIaHMEM HOBOUW CTapTOBOM
MOBEPXHOCTH, KOTOpasi MpH JajdbHEHIEeM ABMKEHUU Kypcopa OCTaeTCsl Ha MECTE... M TaK Jajiee - Kak Obl
«TOATAXKHON.

Takum 00pazoM, GakTHUECKU MPOUCXOAMT BO3JCHCTBHE HE Ha caMy BHIOPAaHHYIO MOBEPXHOCTb, a Ha €€
KOIIUIO, TIPH 3TOM «OPUTHHAJ «OCTAETCS HA MECTE.

U eme onHa oueHb moje3Hast (PyHKIMS - €CIH Cpa3y Mociie MPUMEHEHUS Ha OJHOM MOBEPXHOCTH JBAXKIbI
OBICTPO KIIMKHYTH (ABOHHOM KJIMK) HHCTPYMEHTOM KypCcOpa Ha APYToi - OyJeT BBIIOJIHEHO TO e JIeHCTBHE
Ha Ty ’K€ BEJIMYMHY U B TOM K€ HanpasjieHuu!

Follow Me (Cnenyii 3a MHOI)

WNucTpyMeHT (aKTUYECKH SBISETCS MPOABUHYTHIM BapHAHTOM TPEABIAYIIET0: TO JK€ BBIIaBIMBAHUE
wiockocTu 2D-durypsr (ipoduis), HO yke 1Mo (BIOJb) ONpeAeTIeHHON HarpaBisomei Tuaun (myTH). [Ipu
3TOM Tpo(uiIeM BBIIABIHBAHHS MOXET OBITh JTr00ast moBepxHocTh (Face), a nanpasmnstomieit (Path) - mobas
OJIMHOYHAS TUHUS-pEOpO (MIpsMasi, TOMaHasi WM KpUBasi) WK peOpo APYroi MOBEPXHOCTH.

C JaHHBIM UHCTPYMCHTOM BO3MOKHBI PA3HBIC MMOCIICAOBATCIIBHOCTU IIeI\/'ICTBI/II\/'I JJI1 CO3aHus MOOCIIN:

1. BeiOpars uHCTpyMeHT «Cremayii 3a MHOW» > KIMKHYTh KypcOpoM Ha Mpodwib (JKenaTebHO BO BCEX
CllydasiX 3apaHee pacHoJOXKHUTh IUIOCKOCTh MPO(uis NEpHeHIUKYISIPHO JIMHUU TYTH) > TPOBECTU
KypCOpOM BJIOJIb ITyTH > KJIIMKHYTh B KOHIE MYTH.

2. Bribpare uHcTpyMeHTOM «Select» (BBIOOP) BCe CErMEHTHI IyTH > BBIOpaTh MHCTpyMeHT «Crienyi 3a
MHOW» > KIIMKHYTh KypCOpPOM Ha TPOQHIIb.

3. Beibpatps uHCTpyMeHT «Crieayii 3a MHOI» > KIMKHYTh KypcOpOM Ha MPOQWIb > HaXaTh U yACPKUBATh
«Alt» > mogBecTH Kypcop K rpaHu JIF0O0T0 00bEKTa > KIIMKHYTh KypCOPOM Ha TPaHb.

Divide (ITogenuts)

[Ipn HeoOXoAMMOCTH AeneHus 00beKTa (JIMHUSA, peOpo, Iyra) Ha paBHBIC YacTU (CETMEHTHI) HEOOXOIUMO
BocIonb30BaThesi komanaon «Divide» (Ilogenuth) M3 KOHTEKCTHOTO MeHIO. KonmudecTBO yacTedt MOXKHO
yKazarh JIByMsl ClTIOCOOaMH:

- KypCcOpOM MBIIIKH JIBUTAaTh €r0 MO OOBEKTY, MpPU TMOSBICHUH HYKHOTO KOJMYECTBAa KPACHBIX TOUEK
CZEJIaTh 3aBEPLIAIOIINN KIIMK JIEBOW KHOIIKOM MBIIIIH;

- BBECTHU C KJIaBHATypbl B nosie «M3Meputens» HyKHOE KOJTUYECTBO CETMEHTOB U HaXaTh «BBOJY.
IIpakTnyeckoe 3ansATHE.

N3yunth 6a30BbIe MHCTPYMEHTHI PUCOBAHUS U PEIAKTUPOBAHUS
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

Hapucosars monens noma.

Tema S. Criuaxusanue pedep. Cion. BecnomoraresibHble, KOHCTPYKIIMOHHBIEe HHCTPYMeHThI (YK-6)
Jlexknus.
Soften / Smooth Edges (Cmsiruenune / Crnaxxuanue pedep)

OnTUMaNbHBIM SIBIISIETCS MTOIXOA, MPH KOTOPOM HCIIONIB3YEeTCS MUHHMAaJIbHO HEOOXOMMMAs JeTaTU3allHsI
Mojiernieil B coueTaHuu ¢ dPPEKTOM CMATUCHHS/CITIAKUBAHHS. DTa OIIHUS OTKPHIBACTCS M3 TJIABHOTO MEHIO
«Window» (OxHo) > «Soften Edges» (CrnaxuBanue pedep) win U3 KOHTEKCTHOTO.
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«Angle Between Normals» (Yron Mexay HOpMaJISIMHU) - BEJIMYMHA YITIa MEXY CMEKHBIMU TTOBEPXHOCTSIMH,
IIPYU TPEBBIIICHUN KOTOPOH «peOporpaHuua» MEXIy HUMH OyleT BHU3yalbHO CMSATY€HA WJIM CIVIAXKEHA.
Hactpoiiky npou3BOIMM IOI3YHKOM, NPH 3TOM pPE3YJIbTaT HMHTEPAKTUBHO OTOOpakaeTcs Ha MOJEINH.
Buaum, uto ¢ yBenuueHHeM 3HaueHHs yria (IpU HepeMelleHHH MOJ3yHKa BIpPaBo) OyleT MPOUCXOAMTH
OoJiblllee MCKaXXEHHE MOJIENH, COOTBETCTBEHHO IMOAOMpAcM ONTUMANIbHYIO Benu4yuHy. O4YeBHUIHO, YTO
KpaifHee JeBOe MOJOKEHHE TOJ3YHKa (PaKTHUECKH O3HA4YaeT IMOJHOE OTKIIIOUEHHE CriaxkuBaHus. Takas
BO3MO)KHOCTh MHOT/IAa TpeOyeTcs UIsi BPEMEHHOT0 HAIMITHOTO MOKa3a TeOMETPUU TMOBEPXHOCTEH CIIOKHOU
KPUBU3HBI, [I0CKOJIBKY HEKOTOPBIE HHCTPYMEHTHI BKIIOYAIOT CITIA)KUBAHUE aBTOMAaTUYECKH.

Pe3ym,TaT TAKXKC 3aBUCUT OT COUYCTAHUSA TAPaAMCTPOB, HA3HAYACMBIX MCPCKIIOYATCIIAMU HUXKC TTOJI3YHKA:

«Smooth Normals» (CrmaxuBanue HOpMaliell) - BKIIOYCHHE 3TOH OIIHMH «CITIAXKHBACT» pedpa MEKIy
CMEKHBIMU TIOBEPXHOCTSIMH, TaK, YTO OHU BMECTE HAYMHAIOT BOCIPUHUMATHCS NMPOTPAMMON KakK eIuHasl,
IeJIbHAST KPUBOJIMHEHASI TOBEPXHOCTb.

«Soften Coplanar» (Cmsrdyenne KOMIUIAHAPHBIX, JEXKAaIIUX B OJHOW IJIOCKOCTH TOBEPXHOCTEH) -
BKJIIOYEHUE DSTOW ONIMM «CMsr4aer» pedpa MEXIy CMEXHBIMH, JEKallUMA B OJHOM IIOCKOCTH
MIOBEPXHOCTSAMH, 10 UX MOJHOTO CKPBITHS.

Eme oquH, OBICTpBIN criOCO0 CIIaXUBaHUS — UCTIONB30BaHWE HHCTpyMeHTa «Eraser» (1acTHK) B cCOYeTaHUH
¢ kimapume «Ctrl». OTkIT0YeHHE CIIa)KMBAaHUS BO3MOXKHO TIPH HMCITOJIB30BaHUM HMHCTpyMeHTa «Eraser»
(mactuk) B coveranuu c knaBumamu «Ctrl» + «Shifty (mpu ycmoBum, yto Bkimrouena omius «Hidden
Geometry» - CKpbITasi FTEOMETPHUSL, CM. HIXKE).

Eme pa3 ormMeruMm, 4TO CMATYeHHE/CTIaXHBAaHUE peOep — YHCTO 3pUTEIBHBIM A()QeKT mpencraBieHUs
MOJIENI, KOTOPBIM HE BIMSET HA €€ TEOMETPHUIO - YTOOBI yOSAUTHhCS B 9TOM, CHACIIAWTEe TPOWHOW KWK HA
CIITa)KEeHHOM OOBeKTe (BBIOOP BCEX AJIEMEHTOB), YTO JACT BO3MOXKHOCTh YBHUIETh B T.4. €r0 CKPBITHIC
omnuuei pedpa.
Layers (Cnon)

OcHOBHOE TNperHa3HAYCHUE U MPSMON Pe3yNbTaT JeHCTBUS CIOEB — paclpeesieHHe M0 HUM OOBEKTOB C
BO3MO)KHOCTBIO UX MOKa3a/CKPHITHA 32 CUET BKJIIOYCHHUS/OTKIIOUEHUS] BUIUMOCTH CAMHUX CJIOEB.

3amyCcTUTh AMCIETYEp CIOEB MOXKHO uepe3 rmaBHoe MeHIo: « Window» (OkHo) > «Layer» (Cunoit). Takxke
111 pabOTHI CO CIIOSMU MOKHO HCIIOJIB30BaTh KHOMOYHYIO MaHenb «Layers» (Cion).

B nuanoroBom okne «Layers» (Cioun) Bbl MoxkeTe UCIIONIb30BaTh CIAEAYIOMINE BO3MOXKHOCTH:
- KHOIIKA CO 3HAKOM « + » - 70OaB/IsIET HOBLIN CIIOM;
- KHOTIKA CO 3HAKOM « — » - y/IaJIIeT CIOi;

- xonmoHka «Name» (Mmst) — Ha3BaHue cios (Ui MEPEeHMMEHOBAaHUS CIIOSI BAX/bl KJIIMHYTh Ha Ha3BaHUE
CJIOSI; TOUKA CJIeBa OT Ha3BaHUsI OMpPEesieT aKTUBHBIH CII0i);

- konoHka «Color» (LIBeT) — 1BeT 00BEKTOB Ha CJIOE;
- konoHKa «Visible» (BuauMocTs) — cKpbITHE/0TOOpakeHHE 0OBEKTOB TaHHOTO CIIOS;

- kHonka «Detailsy» (/leranu) — momosHUTETRHOE MEHIO, BKITIOUaroiee koMaubl: «Select All» (Beimenuts
BC€) - BBIJICTIUTH BCE CyIECTBYIomue ciiou, «Purge» (O4nuCTUTE) - yIanuTh HE UCTIONb3yeMble ciiou, «Color
by Layer» (LIBeT mo c11010) - 00BEKTHI OKPAIIUBAIOTCS B IIBET CIIOSI.

[Tepemerienne 0ObEKTOB CO CIIOS HA CIIOW BO3MOXKHO uepe3 auaioroBoe okHo «Entity Info» (Mupopmanums
00beKTa), JOCTYIMHOTO Yepe3 raBHoe MeHI0 « Window» (OkHO).

Hide / Unhide (ckpbiTe / 0TOOpaxeHue) 00bEKTOB

B mpouecce paboThl, 0COOEHHO B CIIOKHBIX MPOEKTaX, HEKOTOpPble OOBEKTHI MOTYT MEIIaTh, 3aMEIJIATh
paboty. [ns ymoOcTBa nanbHEHIIEro MOAEIUPOBAHUS MOXHO BOCHOJB30BaTbCi (DYHKIUEH «CKPBITUSY,
BPEMEHHOTO OTKJIIOUEHUS BUTUMOCTH OOBEKTOB Ha HKpaHe.

CkpbiTHE 00BEKTOB BO3MOXKHO OJJTHMM U3 CIIOCOOOB:

1. C moMomipio qucrnerdepa cioeB - «Layersy (cM. BbIIe);

2. Komannoii «Hide» (CxpsiTh) u3 riiaBHoro MeHio «Edity (Pemakruposarts);

3. Yepes xoHTeKcTHOE MeHIO KoMaH 1011 «Hide» (CKphITh).

4. B nuanoroBoM okHe «Entity Info» (Mudopmarus oobvekra) ramouxoit «Hiddeny (CxpbIThIii);
5. C momomipto nacTpymeHTa «Eraser» (Jlactuk) B coueranuu ¢ knaBuieit «Shifty.



UYroObl CHOBa IOKa3aTh paHEE CPBITbIe OOBEKTH (cOenaTb BHIUMBIMH), OTKpbIBaeM MeHI0 «Edit»
(PenaxtupoBanue) > «Unhide» (OTMEHUTBH CKpbITHE), M Jajee — IO OJAHOMY M3 YIOOHBIX B JaHHOU
cutyauuu Bapuanry: «Selected» (Boiopannoe), «Last» (Ilocnennuit), «All» (Bcee).

OnHako BO3MOXKHBI CHUTYyallud, KOIJa B XOJ€ pabOThl HYKHO «BBIOOPOUHO» OTMEHUTh CKPBITHE JUIS
KaKUX-TMOO OTAENBHBIX 21eMEHTOB (00BEKTOB). [l ATOrO Ciaydas MpeayCMOTpeHa CrelraibHas OIIIHS
«YCJIOBHOTO» TTOKa3a BCEX MOCTPOCHHH, CKPBITHIX paHee onmuei «Hide». Mcronb3yeM myHKT MeHIO «View»
> «Hidden Geometry» (Bum > CkpbiTas reoMeTpusi) — CKPBITBIE TOCTPOCHHS OyayT ITOKa3aHbI
(«TposIBATCA») B CLIEHE B «IIyHKTHMPHO-CETOUYHOM» BHJE. [locie 3Toro, NoHATHO, HYKHbIE OOBEKTHI JIETKO
BbIOpaTh, cleNaTh «HOPMAJIbHO BUAMMBIMM» omnuueil «Unhide», W CHOBa BBIKIIOYUTH IOKA3 CKPBITOM
T€OMETPHH.

Bcnomorarensabrit muHCTpyMeHT «Tape Measure» (pyneTka)

Haynem 3HAaKOMCTBO C 3TOW HOBOH TpyNIION MHCTPYMEHTOB — OTKpbiBaeM MeHIo «View» > «Toolbarsy,
BKJIIOYAEM I0Ka3 (CTaBUM Tajouky) Ha myHkre «Constrution» (KoHCTpyKIMOHHBIE) - OJOK MX KHOIIOK
N00aBIseTCSI B OCHOBHYIO MAaHENIb HHCTPYMEHTOB.

Hasnauenue u mpuHOMN JEHCTBUS MHCTPYMEHTA «pPYJETKa» MOHSTHBI U3 HA3BaHUS - C €r0 MOMOUIbIO
U3MEPSIOTCS JIMHEHHbIE PACCTOSHUS MEXIYy JIOOBIMH JBYMS TOYKAMH B TPOCTPAHCTBE CIEHBI U
BBITIOJTHSIIOTCS. pa3METOYHBIE OTepalliy.

«Pynetka» paboTraeT (BBITATUBACTCS) B JIOOBIX HAIPABJICHUAX, HO Yallle BCETO, YTO MOHATHO, IPUMEHSETCS
1100 B MIIOCKOCTSX IUIAHOB OCe, MO0 «BEAET OTCUET» OT JUHMI oceil u pebep 00bekToB. Eciu HaunHaem
«BBITSTHBAHUE JICHTBDY PYJAETKH OT KOHEUHOW TOUKH JIMHUH, peOpa (MM TOYKHU Havaia 0cel — «originy), To
o 3aBeprieHun omiuu co3ngaercs «Guide Pointy (OmopHasi Touka, ToOYKa pa3METKH); €CIIM HauWHAeM OT
mo00i Ipyroi (MpoMeKyTOYHON) TOYKM HA JIMHUM, pedpe (i Ha 1060t ocn) — «Guide Line» (OnopHas
JIMHUSA, JIMHUS pa3METKH) OECKOHEUHOM JUINHBI.

Pa3merouHble 3MeMeHThl 00eCeUYnBaIOT BBICOKYIO TOYHOCTh MOCTPOCHUMN 3a cueT 3(PQeKTa «IPUBIZKI» K
HUM JIPYTUX 3JIEMEHTOB IOCTPOCHUM, a MOATOMY C UX MOMOIUIbIO yn0oOHee (a MHOTJa 3TO U €AMHCTBEHHAs
BO3MOXKHOCTb) TOYHO CO3/IaTh 3JIEMEHT WM MPOU3BECTH MoauduKaluuu pedep U MOBEPXHOCTEH, BMECTO
TOTO, YTOOBI MBITATHCS «BBUIABIIUBATHY MBILIKOW HY>KHOE PACCTOSHUE WU TOUKY.

MoxxHO ucnonb30BaTh «PynaeTky» B poiM MOJIHOIO aHaJora peajlbHOTO MHCTPYMEHTA, T.€. TOJIBKO s
3aMepa paccTosHUs 0e3 Co3JaHMs pPa3sMETOYHbIX JMHUHM (Todek). [ 3TOoro B KayecTBe MEpEeKIrouaTess
UCIOJIb3yeM IoNepeMeHHOoe HaxkaThe KiaBuiu «Ctrl» (3Ha4ok «+» y Kypcopa CHUMaeTcs).

Eme oqna oueHs nonesHas QpyHKIMS HHCTPYMEHTA - CIIOCOOHOCTh MacIITaOUPOBAHUS IIETUKOM CLIEHBI WIIH
OT/ICTBHOTO JIEMEHTA.

Kak 310 paboraer? Bribupaem peOpo 00bekTa, KOTOPOE J0KHO UMETh B UTOTE ONPEIEICHHYIO H3BECTHYIO
JUIVHY, U OTMepsieM «PyieTkoi» paccTosHHME OT OJHOM €ro KOHEYHOW TOYKM 0 Apyroul. [lamee Bmecto
(dakTHuecKkoro 3HaueHUs JIUHBI peOpa B maHenu «Measurements» (M3mepurens) BBOAMM CBOE
(HeoOxoanmoe), U mocie HaxaTus «Enter» MosiBUTCS OKOIIKO C 3alIPOCOM O TOM, XOTHM JIH JIEHCTBUTEIHHO
U3MEHHTD pa3mep? HeoOxonumo BbIOpaTh OAMH U3 BAPUAHTOB:

- IUTsl BceX 00BEKTOB CIieHbI: «Do you want to resize the model?»;

- ISl peIaKTHPYEeMBIX Tpynn (KOMIOHEHTOB): «Do you want to resize the active group or component?.

[Tocne nmoaTBepkaeHUsT 00BEKTHI OyIyT MPOMOPIHMOHAIBHO OTMACIITA0OMPOBAHBI, UCXOS M3 Ha3HAYCHHOU
BEJINYUHBI.

Protractor (Tpancnoptup)

Hasnauenne m nmpuHuun neictBus «TpaHcnmopTHpa» TakKe NOHATHBI M3 HAa3BaHMUS - C €r0 IOMOILBIO
U3MEPSIOTCS yIIIOBBIE BEIWYMHBIL. MHCTpyMEHT sBisfieTcs COCTaBHOM 4YacTb HMHCTpyMeHTa «Rotatey,
KOTOPBIN M3y4€H J0CTaTOYHO MOIPOOHO.

B pamMkax Harel TeKymiei TeMbl 0CTaeTCs TOIBKO 100aBUTh, UTO « TpaHCIOPTHUP» MOKHO MCIIOIB30BATh U B
«YUCTOM» BHJIE, KaK OTICIbHBI MEXaHHU3M M3MepeHHs U pa3MeTKu. [Ipu 3TomM oH paboTaeT mpakTHYECKU
AQHAJIOTMYHO IIEPBOMY PAcCCMOTPEHHOMY H3MEPHUTEIBHOMY HHCTpyMeHTy - «Tape Measure» (pynerka),
€CTECTBEHHO, TOJIKO B YINIOBBIX U3MEPEHUAX U CIUHULIAX.
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Kpome m3mepenus yrioB, HHCTpyMEHT Takxke co3maeT «Guide Line» (OmnopHbIe TMHUK) U3 CTOPOH 3TUX
yrioB. «TpaHCOPTUP» MOXKET TakXKe pa3Menarbecs Ju00 Ha IIaHax oceill (M «BECTH OTCYET» OT oceid),
nM00 Ha TOBEPXHOCTAX OOBEKTOB, NPUHHMAs COOTBETCTBYIOUIYIO IUIOCKOCTh OpHEHTAlMH. MOXXHO
3a(UKCUpOBaTh 3Ty OPHUEHTALMIO, HaXaB M YyaepKuBas kiaBumly «Shifty, uro maer BO3MOXHOCTBH
nepeMecTuTh « TpaHCTIOPTUP» B IPYTro€ MECTO B TOM e MOJI0KECHHUH.

st moctpoenust «Guide Line» (omopHoii TMHUM) 1TOCIIE BBIOOpA HHCTPYMEHTA:

1. [TomemaeM Kypcop B HY>KHOE MECTO U MIEPBBIM KIIMKOM MOKa3bIBA€M TOUYKY IIEHTpA BpAILlEHUS - BEPUINHY
OTMEpSIEMOr0 yIJa.

2. Bpammast pyneTky, KIHKaeM BTOPOH pa3 i ONpeneieHUs MOJIOKECHHs TIEPBOM JTUHUU Pa3METKH (OITHOU
CTOPOHBI yIJIa) Ha OCH, TOBEPXHOCTHU WJIH peOpe 0ObeKTA.

3. Bpamas «pyneTky», KIMKaeM TPETUM pa3 s ONPEACNICHUS MOJOKEHUS BTOPOM JIMHUHM Pa3METKH
(BTOpO# CTOpOHBI yTiia) B HYXHOW (PMHAIBHOW TOYKE, KOTOpas OCTAaeTCsl B CLIEHE, KaK OMOpHAasl JTUHUS.
Buanm Taxke muHaMUYECKU KOHTPOJIB 33 3aMEPSIEMBIM YIIIOM B manenu «Measurementsy (M3mepurtens) ¢
BO3MOKHOCTBIO BBO/Ia CBOETO 3HAYCHHS B rpamycax (Miu kodhduireHTe ykioHa) mociae Hayaia win (aszy
MOCJIE 3aBEPIICHUS U3MEPEHUSI.

B wtore nampapisioniye - CTOPOHBI yIVIa OCTAlOTCS B clieHe. MOXKHO OTKJIIOYUTh UX YCTaHOBJIEHHOE IO
YMOJIYaHUIO MosiBIIeHUE, KITUKHYB «Ctrl» (aHamorudHo 31oif e onuuu y «Pynetkm).

Axes (Ocn)

Haznauenue MHCTpyMEHTa — MEepeMEIICHNUEe UM NIEPEOPUECHTALIUS OCHOBHBIX ocell cueHbl. [lorpeOHoCTh B
TaKOW OMNIIMKM MOXKET BO3HUKHYTH HpU padoTe ¢ 3JIEMEHTaMH, PUCOBAHHWE WIM MOAU(DUKAIIMH KOTOPBIX
JOJKHBI IPOMCXOANUTD MOJ] YIVIOM K HalpaBJIEHUSIM OCHOBHBIX OCEH.

BrIMoTHUTE IEpeopUeHTAITNIO0 0CEH MOKHO CIEAYIOIHUM 00pa3oMm:

1. Bxiitoyaem kHOIKy «Axes» (OcH) M momenaeM Kypcop B BHJIE€ CUMBOJA U3 OTPE3KOB TPEX LBETOB B
cueny. Kak BuauMm, npu 3ToM opueHTaIUsl OTPE3KOB CUMBOJIA COOTBETCTBYET OPUEHTAILIMN OCEH CLIEHBI 110
ymomyanuio. Kirkaem Kypcopom, Hampumep, B yroi rpaHH, o0o3Hadas HOBYIO TOuky «Origin» - Hayana
KOOpPJIMHAT.

2. TsaHeM Kypcop (pa3BopayrBaeM «TPOMHUK» OCEH) BIIOJb OJHOTO W3 pedep — 0003HauUaeM HaIpaBiICHHUE
KpPacHOI OCH M KITUKOM (PUKCUPYEM ero.

Tsnem Kypcop BHOib pebpa, NEpIEHANKYISIPHOTO MEpBOMY (ITOBOPAYMBAEM 3€JICHYIO OCh) — 00O3Ha4YaeM
HalpaBlIeHUE 3€JICHOM OCH M KIMKOM (HKCHpyeM €ro, IOClieé Yero CHHSS OCh aBTOMAaTHUYECKU
COPUEHTHUPYETCS NMEPINEHAUKYIIIPHO KPACHO-3€JE€HOM IIJIOCKOCTU. B MTOre mnoiyyaeM HOBYIO OpHUEHTALUIO
CUCTEMBI OCEH CLICHBI.

Ilocne 3aBepuIeHMs] HYKHBIX ACUCTBUM MOYKHO JIETKO BEpPHYTHb CTaHAAPTHYIO OPHUEHTALMIO CLEHBI —
KJIMKHYTh TPOBOM KHONKOM MBIIIM Ha 000 M3 Oocell U B KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «Resety
(ITepeycraHoBUTH).

B ToM ke KOHTEKCTHOM MEHIO Ha JIF00Oi U3 ocel BeiOMpaeM myHKT «Movey (IlepemecTuts) - mosBasieTcs
auanoroBoe okHO «Move Sketching Context», B KOTOpPOM MOKHO BBECTU YHCJIOBBIE TapaMETPbl H3MEHEHUS
nosiokenust (Move) u opueHTanuu (Rotate) kax ot u3 oceil.

Ho u 370 He Bce - CyIIecTBYeT elle OJ1H, HAMHOTO 0osiee OBICTPBIN M YJOOHBIH MEXaHU3M MEePEOPHEHTALIH
oceil - B KOHTEKCTHOM MEHIO HYXXHOH MOBEPXHOCTH 00beKTa BbIOMpaeM MyHKT «Align Axes» (BbrIpoBHATH
OCH) - OCHOBHBIE OCH CILIEHBI (IUIaHBI OCEH) YCTaHABIMBAIOTCA IO TEKyIlel BbIOpaHHOI moBepxHOocTH. 1
MOCJIEHAS JIeTalb - ONLMU NEPEOPUEHTALUU OCEW HE BIMAIOT HA «3EMJIIO» B MEXaHHM3MaX IOCTPOCHHS
TEHeH Ha 3emJie 1 Moka3a 3()(EeKTOB BU3yaTH3AIMU «3EMIU U HEOa».

Dimension (Pa3mep)

DTOT MHCTPYMEHT HCIIONB3YeTCs JJISI YCTAHOBKH Pa3MEpPHBIX 3JIEMEHTOB («0Opa3MepHuBaHUsM») OOBEKTOB
CLIEHBI, YTO XapaKTEPHO AJIS MPOEKTHBIX MATEPUAIIOB.

ITpexne Bcero, pazdepemcst ¢ HACTpPOHKaMM 110 YMOJTYAHUIO JJIs TEKYLIETO IPOEKTa, KOTOpble Ha3HA4YaloTCs
yepe3 nuanoroBoe okHo «Windowy» (Okno) > «Model Info» (Madopmanus mo cuene) > «Dimensiony
(Pazmepsr):

- «Text» (Tekct) - xkHONKa «Fonts...» OTKpBIBaeT IOMOJHUTENHLHOE OKHO BBIOOpa MIpUQTa - JTH0O0Tr0 M3
YCTaHOBJIEHHBIX B CUCTEME;

- «Leader Line» (Yka3areinp) - BapuaHTbl 0()OpMIICHUS pa3MEPHBIX JTUHUNA U «3aCEUCK»;



- «Dimention» (Pa3mep) - BapuaHTHI MOJIOKEHUS pa3MepHOro uncia («Align to screen» - BbIpaBHUBAHUE B
IUIOCKOCTH 9KpaHa; «Align to dimension line» - 31ech JOCTYNHBI TpU BapHaHTa MOJOKEHUS Pa3MEPHOTO
yrcna: «Above» - Hax pasmepHoit uHuel, «Centered» - o HeHTpy paszmepHoi nuHuH, «Outside» - mox
pa3MepHOl JIMHKEN));

- «Select all dimension» - BEIOpaTh Bce pa3Mephl B CIICHE;

- «Update selected dimension» - U3MEHUTH BCE pa3Mephl B CIICHE;

- «Expert dimension settings» - nononHuTeNbHBIE HACTPOUKH («Show radius/diam prefix» - mokas/ckpeiTue
npedukca paauyca/auamerpa; «Hide when foreshortened» - ckpriBath B pakypce; «Hide when too smally -
cKpbIBaTh oueHb Menkue; «Hightlight non-associated dimensions» - moncBeuuBarh pa3mepsl, He CBSI3aHHBIC
C 00OBbeKTaMu).

[TouTn Bce ommuMM penakTUPOBAHUS PA3MEPHBIX AIIEMEHTOB JOCTYIHBI TAKXKE U B CIICHE Yepe3 MyHKThI UX
KOHTEKCTHBIX MEHIO, B TOM YHCJie OOJBIIMHCTBO - Yepe3 AuanoroBoe okHo «Entity Info» (Mudopmarnms mo
00BEKTY).

JlJig yCTaHOBKHM pa3MepoB: KJIMKaeM KHOIKY «Dimension» > KJIMKaeM B CTapTOBOW TOYKE > MepeMelaeM
Kypcop BJIOJIb U3MEPSEMOTO AJIEMEHTa > KJIMKaeM B KOHEYHOM TOUKe > mepeMeIniaeM Kypcop Mo MI0CKOCTH,
B KOTOPOI1 XOTUM BUJETH pa3Mep > KIMKaeM JJIs 3aBEPIICHUS OIIIIH.

MOXXHO CTPOUTH pa3MEpHBIC AJIEMEHTHI, YKa3bIBAIOIINE JIIUHY, Paauyc, AUaMeTp, KOOpAUHATY, TUIOIIAlb
oObekTa. [y mpumepa, MOKHO TOMEHSATh Pa3MEPHOE MPEACTABICHUE YKE 3aMEPEHHBIX BEIMYUH - TUAMETP
B paJnyC, a paauyc B quameTp. st 3Toro nemaeM KOHTEKCTHBIN KUK Ha Pa3MEpHOM JJIEMEHTE, HalpuMep,
panuyca u BeIOMpaeM IMyHKT KOHTeKcTHOro MeHio «Type» (Tum) > «Diameter» ([AuameTp) - ero BeJIMUMHA U
0003HaUEHUE U3MEHATCS Ha TUaMETP. AHAIOTHYHO BBITIONHSAETCS 0OpaTHas 3aMeHa — JTUaMETP B PaJInycC.
Text (Tekcr)

DTOT MHCTPYMEHT UCIOB3YETCs JUIsl BCTABKM TEKCTOBOM MH(OpMalMU B CIEHY - JIIOOBIX MOSCHSIOIIUX U
MPOYMX HAJMHCEH.

TekcT cozmaeTcsi ¢ HCMONB30BAHUEM HACTPOEK, KOTOpble HA3HA4aloTCs B AUAJIOroBoM okHe «Window»
(Oxno) > «Model Info» (Madopmanus no cuene) > «Text» (Teker). Kak Buamm, 3T0 OKHO 0OYEHB TTOXO0XKE Ha
npeapiaymee (Dimensions) ¥ MO yCTPOKUCTBY, U 1O aHAJTOTUYHBIM (PYHKITHSIM.

B SketchUp Tekct mpencrasien apyms tunamu: «Screen Text» (Oxpannbiit) u «Leader Text» (BerHOCHO#),
HACTPONKH, KOTOPBIX ¥ BUJIUM Ha COOTBETCTBYIOIIMX MaHEISIX IUAJIOTOBOTO OKHA.

«Screen Text» (DkpaHHblid) - oTaMYaeTcsi OT «BBIHOCHOTO» TEKCTa OTCYTCTBUEM BBIHOCHBIX JIMHUHN
(TIpUBS30K K 3J€MEHTaM MOCTPOCHHI{), U TJIABHOE - OH COBEPIICHHO HE3aBUCUM OT OOBEKTOB CIICHBI, HO
«TPUBS3BIBAETCS» K OMPEICICHHOMY MECTY Ha dKpaHe.

JInist co3maHusi TAaKOTO TEKCTa: KIMKAeM KHOIMKY WHCTPYMEHTa (Kypcop MEHSETCS Ha ero M300pakeHHe c
TEKCTOBBIM TTOJIEM) > KJIMKaeM KypCcOpoM B JIIOOOM MecTe dKpaHa, 0003Ha4Yasi MECTO €0 pa3MEICHHUs], - B
«3aTEHEHHOM» TEKCTOBOM TIOJIE aBTOMATHYECKH TOSBISIETCS CIOBO «Text», rOTOBOE K PEeIaKkTHPOBAHUIO
(«mepenrichIBacM» HYXKHBIH TEKCT) > KIMKAeM TPETHH pa3 B CTOPOHE JUIs 3aBepiieHus: onun. OcTalbHbIe
OIIIUY aHAJOTMYHBI BBIHOCHOMY THITY.

«Leader Text» (BpIHOCHOI1) - COTEPIKUT HAAIHUCH (TEKCT) U BEBIHOCHBIC IMHUHU, KOTOPBIE MPUKPEILISIOT €T0 K
BBIOpaHHBIM dIeMeHTaM. [1o cCBoeMy «ITOBEIEHHIO» ITOT BAPUAHT - TIOYTH MOJIHBINA aHaor «Pazmeposy.
JInst co3maHusi TAaKOTO TEKCTa: KIMKAeM KHOIMKY WHCTPYMEHTa (Kypcop MEHSETCS Ha ero M300pakeHHe c
TEKCTOBBIM TIOJIEM) > KIIMKaeM KypCOpOM Ha BBIOpDAHHOM 3JieMeHTe 00BhekTa (IMOBEPXHOCTHU WM pedpe),
0003HaYasi KOHEYHYIO TOYKY BBHIHOCHOW JIMHHUHU > IMEpeMelaeM Kypcop B HY)KHOE TOJIOKEHHE Ha DKpaHe,
KIIMKaeM BTOPOH pa3 sl (pUKcaruu TMOJOKEHUS BBIHOCKM > KIMKaeM TpPETHH pa3 B CTOPOHE JUIS
3aBepiieHust onuu. EcCM XOTMM cpa3y BBECTH HYXHBI TEKCT, HaOMpaeM €ro Ha KIaBHAaType Ha
MPEAIOCIIEIHEM IIIare - TEKCT «IEPENICHIBACTY COMEPKIUMOE B «3aTCHEHHOMY TEKCTOBOM IIOJIE.

Ecnu Hudgero He BBOAUM, B TCCTOBOM I10JIC aBTOMATHYCCKU IO YMOJTYAHUIO BBIBOAUTCA HCKas I/IHq)OpMaLII/IH
(B 3aBUCHMOCTH OT XapaKTepa 3JIEMEHTa, OT KOTOPOTO JENAeTCs BEHIHOCKA): OT MMOBEPXHOCTEH - MX TUIOMIA/Ib,
OT OAMHOYHBIX JHMHUH - JJIMHA, OT KOHEYHBIX TOYEK JMHHHA W pedep - KOOpAMHATHI, OT TPYII H
KOMITIOHCHTOB - UMHI.

OTpenakTupoBaTh TEKCTOBOE COJIEPKAHWE BBHIHOCKM MOXXKHO W IMOPKE B JI0O00M MOMEHT - jaenaeM B
TEKCTOBOM I10Jie JIBOMHOM KIMK (WIM M3 KOHTEKCTHOro MeHro BbIOMpaem ommuio «Edit Texty -
PeaKTUPOBATh TEKCT) > BBIJEINSIEM BECh TEKCT > HaOMpaeM CBOM TEKCT > KIIMKAaeM elle pa3 B CTOPOHE IS
3aBEpILIECHHS OIIIUY.
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3D Text (3D-Texkcr)

OTOT MHCTPYMEHT pa3pabOTUMKHU BKIIOUMIU B OJOK C KOHCTPYKIIMOHHBIMH WHCTPYMEHTAMH, MOXKAITYi,
TOJIBKO M3 cooOpaxkeHWil, 4uto OH, kKak U «Dimensions» (Pa3smep) m «Text» (TekcT) wucnomb3yer
yCTaHOBJIEHHbIE B cucteme Mmpu@Thl. IlpuHnun ero paboThl MPOCT - OH MO3BOJSET CO3AaBaTh W3
HabpaHHOro Tekcta 3D-00bekT. [IoHATHO, YTO MOTPEeOHOCTh B HEM BO3HUKAET 3HAUYUTEIBHO pPeXe, YeEM B
OCTAJIbHBIX KOHCTPYKIIMOHHBIX HHCTPYMEHTaX, HO JJIsi HEKOTOPBIX IMPOEKTOB (CKa)xeMm, Uid Ju3aiiHa
Hapy>KHOM peKJIaMbl) Takasi BO3MOKHOCTb OUY€Hb IIPAKTHYHA.

Jnst coznanus 00beMHOTO TeKcTa HaxkuMmaeM KHOTKY «3D Text» - oTKpbIBaeTcs AMAIOroBOE€ OKHO OIIUH.
HaGupaemblii TeKCT oToOpa’kaeTcst B TEKCTOBOM IIOJIE, HIDKE B OKOIIKaX MapaMeTpOB HACTpauBaeM BH[
mpudTa (pudT, HaYepTaHUE U T.JA.) - OHU OyAYT COXpAHEHbI M OTKPOIOTCS MPHU CICAYIOMEM IPUMEHEHUN
UHCTPYMEHTA.

«Form/Filled» - mepekirouarens MeXIy IBYMs BO3MOXHBIMH BapHaHTaMH: co3naHue 3D-o0bekra mim
2D-nnockoit pUrypel — KOHTypa TEKCTa.
«Extruded» - mepexirouyarenb BBINABIMBAHUS TEKCTa 3aJaHHON BEJIIMYMHBI B JIMHEHHBIX €IMHUIAX
u3MepeHuil npoekra. Beixitouenue mpenpiymiero nepekitodarens «Form/Filled» nemaer HeBO3MOXXHBIM
NPUMEHEHHE ATOH OMIINHU, YTO TOHSATHO.
«Place» - 3akpbIBaeT AMAJIOrOBOE OKHO, ITOCJIE YEro TpeOyeTcsl yKa3aThb MECTO B CIIEHE M KIMKHYI» B HEM
KypcopoM - crofia ¥ OyJeT MOMEILIEH 3TOT HOBbI 00beKT. C 3TOro MOMEHTa PEJAKTHUPOBAHUE TEKCTa Kak
mpudTa CTAaHOBUTCS HEBO3MOXKHBIM, TaK KaK OH TpeBpamaercs B oObIuHBIN 00bekT SketchUp, Tounee
IpyIILy, C KOTOPOH BO3MOXXHBI BCE OIIUH, JOCTYIHBIE AJIs JII0OBIX Apyrux 3D-00beKToB.
IIpakTnyeckoe 3ansATHE.
W3yuuts crmaxxuBanue pedep, ciou. PaccMoTpeTs BciomMoraresibHble, KOHCTPYKIIMOHHbBIE HHCTPYMEHTHI.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
JlopaGoTaTb MOJIENb I0Ma C HUCIIOJIB30BAHUEM HOBBIX HHCTPYMEHTOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BbinosHeHne NPaAKTHYECKOT0 3aJaHUS

Tewma 2. 3amyck nporpamMmmbl. Be16op mrabioHa HacTpoek.
HuTtepdeiic mporpaMmMbl

1 IloctpoeHue Mozenu KOMITbIOTEPA.
2 IIpuMeHeHue TEKCTYPUPOBAHUS TUIOCKON TPEXMEPHOU MOJIETIH.

Tewma 3. HaBuramus B cuiene. [Ipoekiuu. BusyanbsHbie cTumm

KomupoBanue 00beKTOB BIOIb MPsIMOil THHUU. [IOBOPOT TpeXMepHBIX (GUTyp Ha pa3iIudHbIC TPATYCHI.
IIpuMeHeHre MacCUBOB IPU KOITMPOBAHUU. 3BE3/10UKH U IIECTEPEHKHU.

Tema 4. Boigenenue o0bekToB. ba3zoBble HHCTPYMEHTHI PHCOBaHUS U
peaaKTUPOBAHUS
Pabota c maBurarmueii. [loctpoeHne Ha MIOCKOCTH MIIOCKUX ACKU30B. [locTpoeHue miockocTei mos
Pa3IMYHBIM YIJIOM K TOpH30HTY. [locTpoeHne pa3muyHbIX TUTIOB 0OBEKTOB, UCIIOJIb30BAHKE 3aKPACKH B
Ka4eCcTBe MPOCTeiIero TekctypupoBanus. [loctpoenne muamHApUuIecKuX 00beKTOB. [Ipru3Mbl, TupamMuibl.

Tema 5. Crnaxuanue pedep. Crnoun. BcmomorarenbHpie, KOHCTPYKIIMOHHBIE HHCTPYMEHTBI
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[TocTpoenue koHyca, mapa, Topa, uinsapa. [loctpoenne mapycHsix Ten BpaieHus, Bexenue Gpuryps
Baousb yTH. [locTpoenne o0beMHBIX OyKB IO HemepecekatomemMycs nytu. [locTpoenue Tena BpalieHus 1mo
pasmepam. Ilemka, nanbs

CobecenoBannue

Tema 1. Beenenue. OOrmue cBefeHNs 0 KOMIbIOTepHOU iporpamme SketchUp
TumnoBsie Bompockl [11s1 cobece1oBaHus
1) Kaxxute napurammonssie anementsl B SketchUp
2) Ilouemy omna rpans Ky06a BeIIAauT B SketchUp Gosee cepoit, ueM apyras
3) [lepeuncnure 1BeTa OCE
4) Ilepeuncnure ncrounuku ceeta B SketchUp
5) Kak nmpocMoTpeTh BHyTpeHHEE COAUPKUMOE KyOa
6) KakuM HHCTPYMEHTOM MOXXHO YBHJIETh BCE IOCTPOEHHBIE QUTYPBI
7) Kakoli KOMIIOHEHT MOSBJISETCA B OKHE MPOrPaMMBbl IIPH 3arpy3Ke
8) B kaxoii popmar coxpanstorcs daiiinsr SketchUp

Tema 2. 3amyck nporpaMmmsl. BeiGop mabioHa HacTpoexk.
WuTtepodeiic mporpammbl

TumnoBsie Bonmpockl 1sl cobece1oBaHus

1) Kak HacTpoUTh IECITUUHYIO CUCTEMY MEP

2) Kakne metpuueckue cucteMsl Mep ecth B SketchUp
3) Kak npoBecTH JMHMIO 33JaHHOTO pa3Mepa

4) Kak mpoBecTH JTMHHUIO APOOHOTO pa3zMepa

5) Kak oTo0pa3uTh pazmepbl Ha MOJACIH JeTalN

6) Kak ycTaHOBUTH TOYHOCTH H3MEPECHUS

7) Kax otoOpakaercst OKpyKHOCTh. Kak HaCTpOUTh TOUHOCTh OTOOPAXKEHUSI OKPYKHOCTH
8) Kak HaiiTu 1IEeHTp OKPY>KHOCTH

9) Kak HaliTu cepeuHy OoTpe3Ka.

10) Kak pa3nenuTs OTpe30K Ha paBHBIC YaCTH

4.3 IIpomexxyTouHast aTTeCTaIMs 110 JUCIUIUIMHE IPOBOIUTCS B popMe 3adeTa

Tunossbie Bonpockl 3a4era (YK-6)

Bomnpocel k 3k3aMeny - 6 cemecTp

1 Ocobennoctn  anumanuu Bo flash. Aaume. Knaccudukamuss ~ anume. dopMaTsl aHUME

2 AHUMAIMOHHBIA  TMEPCOHAX

3 Flash CS3 kak  mporpamma ajist CO37aHusl aHUMAaIIUH

4 OcnoBel  ActionScript 3.0

5 CrmemuanpHBIE  KJIACCHI

6 Uucnau  mMareMaTHYeCKHUe ONepaiuu

7 MaccuBbl

8 IlporpammHOEe  CcO3MaHME U300PAKESHUN U MACOK

9 ®unpTppl U TpaHChHOPMALUH

10 Ilporpammuas  aHMManus

TunoBble 3axanus 1 3adera (YK-6)
He npenycmotrpeno



4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

33

CCKPHUIITOPHI OBHH ) — OCHOBHBIC ITPU3HAKHU OCBOCHUA (ITOKA3aTCIINn
Orenka Kommerenmu Heckp pe1 (YP ) p (
TIOCTYOKCHHSI pe3YJIbTaTa)
CGATTCHON VK-6 CrTymeHT TpaMOTHO pachpenensieT CcBoe CBO00OOOTHOE BpeMms,
BBIMOJTHSACT MPAKTUYCCKUE 3aTaHHsI
YK-6 CTyIeHT HErpaMOTHO pacIpedeisseT cCBoe CBOOOOOIHOE BpeMs, HE
«HE 3a4TEHO» A p pacripen a p ’
BBIMOJTHSACT MPAKTUYCCKUE 3aTaHHsI

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO M CIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaroMUXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaia HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomennanuu 1o pabore ¢ Hay4HOM U yueOHOM uTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHMUTENBHOM JHMTEPAaTYpOl SIBISETCS IIaBHOM (POpPMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
VCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl IMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
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- JenaTh 3allUCH MO XOMy YTEHHS B BHJIE MPOCTOTO WJIM Pa3BEPHYTOrO IIaHa (co3qaBaTh INEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3II0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.
VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. I'ymepoBa, I X. OcHOBBI KoMIbIOTEpHOH rpaduku : ydueOHoe mocobue. - 2022-01-18; OcHOBBI
KoMITbloTepHOU Tpaduku. - Kazanp: KazaHckuii HallMOHAIBHBIN HCCIENOBATEIBCKUN TEXHOJIOTHYECKUI
yausepcuretr, 2013. - 87 c¢. - Teker : onexrponsbsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/62217.html
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2. MonoukoB B. II. OcHoBel pabotel B Adobe Photoshop CS5 : mpakrtmueckoe mocobue. - Mocksa:
WNutepuer-Yuausepcuter Hudopmarmonnsix Texuomormit (MHTYUT), 2011. - 236 c. - Tekcr
anekTpouubii  //  OBC  «YHuBepcurerckas ~— OMOnMMOTEeKa  OHJIAMHY [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=234169

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Banmmmna E., Ceseproxuna H., XazoBa C. Kommbrotepnas rpaduka : mpaktukym. - OpeHOypr:
OpenOyprckuii rocymapcTBeHHbli  yHHBepcuteT, 2014. - 98 c. - Tekctr : snexrponnsii // OBC
«YHUBEPCUTETCKAS OmoOIMoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=259364

2. XupikuHa, A. . VHxeHepHas u KOMIIbIOTepHasi Tpaduka : ydeOHOe mocodue. - Bech Cpok oxpaHbl
aBTOpCKOTO TIpaBa; MmkeHepHas u KommbloTepHas rpaduka. - CraBpomnons: CeBepo-KaBkasckuit
dbenepanbrblii yHUBepcuteT, 2016. - 99 c¢. - Tekcr : anmexktponnbii / [PR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/69383.html

6.3 1Hble UICTOUYHUKH:
1. ITopran "I'ymanutapHoe oopazoBanue"” - http://www.humanities.edu.ru/

2. @enepanbHoe xpanwnunie «EnuHas kommekuus 1HUQPOBBIX 00pa30BaTENbHBIX PECYypCOB» -
http://school-collection.edu.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOIHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00ecTICUeHHE:
CorelDraw

Adobe Photoshop CS3

Adobe Reader

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYHuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreunas  cuctema. —  URL:
https://biblioclub.ru
3. KoncynbranT cryneHTa. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOnmmoreuHass cuctema. — URL:

https://www.studentlibrary.ru
4. Hayunas snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru
5. Poccwuiickas rocynapcrBenHast 6ubnuoreka. — URL: https:/www.rsl.ru
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6. Poccuiickast HarmonanbHas oubmauoreka. — URL: http://nlr.ru
7. lpesunentckas 6udnuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru

8. Hayunas osmekrtponHas OubOnuoreka Poccuiickoit akamemunm — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

9. OnexrponHas 6udnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



