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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

OCBOCHMHA NJUCLHMITIIIMHBI:

- MHPOPMALMOHHO-aHAIUTHYECKUNA

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K Mpo(ecCHOHaIbHOM AEATEIbHOCTH B
cpepe: 40 CxBo3Hble BUABI TNPO(PECCHOHATBHON JEATEIFHOCTH B MPOMBIIUICHHOCTH (B cdepax:
CTPATErHYeCKOro M TAaKTHYECKOTO TUIAHUPOBAHUS U OPTaHU3aLMU MIPOU3BOJCTBA; JIOTUCTUKU; OpPTraHU3aLuu

ceTel MOCTaBOK)

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

BBICTpauBaTb U PCaIM30BbIBATH

Ne HanmenoBanwme ®dopma oOyueHus
/1 JACLIVIUINH,
Ounas
OTIPEIETISIOIIX
(cemecTtp)
MEXIUCIUTUTHHAPHBIE
112 (34567
CBSI3H
1 |History&Technology +
2 | AHanuTUYECKOE +
YTCHHE
3 |buzHec-mIaHnpoBaHn +
¢ B AnstlHBECT
4 |buonorus pa3BUTH +
YeJIoBeKa B HOPME U
MaTOJIOTUN
5|byxrantepckuii yuer +
B KPEIUTHBIX
OpTraHH3aIHSIX




B2B mapketuHr:
aHaJUTHKA U
pe3yabTaTUBHOE
yIpaBJeHHE

Benukue Yunrens
YEJI0BEUECTBA
(MopaibHbIe 1
3TUYECKHE YUESHUS
Kondyuwus, Byanet,
Mouces, Mucyca
Xpucra, Myxammena)

Bukrumonorus

Boennas nponaranna
KaKk UH(QOPMaIIMOHHOE
OpyXHe

10

T'eneTnka yemoBeka

11

JleBanbBaliysi HOPMbI
TICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: IPUYUHBI U
MOCIIEAICTBHSA

12

JlyXOBHO-HPaBCTBEHH
0€ BOCIIUTaHUE

13

3apyOexxHas
JUTEpaTypa U BHI30BHI
COBPEMEHHOCTH

14

3amura npas
yeJI0BeKa

15

HrpoBbie TEXHOJIOTHUH
B 00pa3oBaHUH

16

WnTepHeT aHanuTHKa
KaK OCHOBa
TPOABMKEHHS
NPEATIPHUSITUS

17

WHTtepHeT-pecypchl Ha
CITy>k0€ NICTOPHH:
VCTOYHUKH U METOJIBI

18

Hcropuko-KynsTypHO
€ Haclleue
TamMO0BCKOIl 00IacTH
B I (PpPOBOM
U3MEPCHUU

19

Ucropuueckue
PEKOHCTPYKLIHUHU: OT
apxeonoruu 10 3D
TEXHOJIOTUH

20

Komnerorepnas
rpaduka v Au3aiiH

21

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

22

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus




23

JIuarBHCTHYCCKAS
OKCIICPTHU3a CIIOPHBIX
TCKCTOB

24

JIuteparypa pycckoro
3apyOeKbs

25

JInunoe
TUTAaHUPOBaHUE U
yIpaBJICHHE PaboIrM
BpEMEHEM

26

Jloruka

27

MeHeKMEHT
Kapbephl: KaK CTaTh
YCHEITHBIM
pyKOBOAUTENEM

28

MGTO,Z[LI aHajaIn3a u
HUHTCPIPCTAIINN
KOJIMYCCTBCHHBIX U
Kau€CTBCHHBIX
JaHHBIX

29

Mertoabl aHaIHu3a
UH(POPMAITTOHHBIX
MOTPeOHOCTEH
MOCETHUTEIICH calita

30

MGTOL[LI HU3yUCHUA
IMOBCCAHCBHOCTH

31

Mup coBpeMEHHOTO
HCKyCCTBa:
MOCTMOJIEPHUCTCKU I
MPOEKT

32

MupoBsie BOMHBI B
CPaBHHUTEIHHO-UCTOPH
YECKOM paKypce

33

MopnenupoBanue
WHBECTUITIOHHOTO
mopTdens KINeHTa

34

MornekynsapHo-0r1oor
WYIECKHE OCHOBBI
MOBEJICHUS U
3aBUCUMOCTEN

35

Haioroo6mnoxenne
OnsHeca

36

Haponasbie o0psst 1
MPa3IHUKA

37

Hopms! u ipaBuiia
COBPEMEHHOTO
JTUKETA

38

HopMs! si361KOBOTO
0OIIIEeHNS B YCIIOBHSIX
BUPTYaIbLHON Cpebl

39

Opraam3anus u
MIPOBEJICHHE
MapKETHHTOBOTO
UCCIIeTIOBAHUS
(oHJIalH-0TIPOCOB)

40

Opraam3anus
TYPHUCTUYECKOTO
Ou3Heca




41

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboTHI
¢ uH(opmanuei

42

OCHOBEI
apryMeHTaIuu

43

OCHOBEI
BHIE00JIOTHHTA

44

OcHOBEI
KOTIMpalTHHTa

45

OCHOBEI JIOTHKHA

46

OCHOBEI
MIPEI0CTABICHUS
KWITHITHO-KOMMYHAJTh
HBIX YCIyT
HACEJIEHHUIO

47

OCHOBEI
paIrMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

48

OcHOBEHI CynIeOHOM
JMHTBHCTHYECKON
IKCTIEPTHU3HI

49

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

50

OcobenHocT
paccMoTpeHus
TPYIOBBIX CIIOPOB

51

Orenka
VBM-MenemxkMenTa

52

Onenka OpeHaa
KOMTIaHUH

53

Onenka
KPEIUTOCTIOCOOHOCTH
3aeMILMKa

54

Or1eHka CTOMMOCTH H
yIpaBiecHUE
noptdenem OuzHeca

55

TToBenenue B
MyOJIMYHBIX MECTax

56

IloBcenHEeBHEBIE
PasroBOPEI

57

Tlonsarue
IICUXO0JI0TUYCCKOM
TpPaBMBI B
COBPEMEHHOM
IICUXOJIOTHH

58

HOCTTpaBMaTI/I‘ICCKOC
JJUMYHOCTHOC
Pa3BUTUC: IPUTOBOP
HJIKM TOYKa
JIMYHOCTHOT'O pOCTa

59

HpaBOBBIe OCHOBBEI
MpUpOAOIIOIb30BaHNA

60

IIpakTuky™m 1o
UTPOTIEIArOTHKE




61

[Ipuknanxsle
reonH(popManroHHbIE
TEXHOJIOTUH

62

IIpumenenue BIIJIA B
MOCTPOEHUH
MIPOCTPaHCTBEHHBIX
Mojenen

63

[TpoGema cmpicia
JKU3HH U [IEHHOCTH B
¢unocodun

64

[IporpammupoBanue
Ha s3b1ke Python.
basoBelii Kypc

65

[IporpammupoBanue
Ha s3b1ke Python.
[IpoaBuHyTHIN Kypc

66

[IporpammupoBanue
Ha s3b1ke Python.
Pazpabotka
BEO-IIPUIIOKEHUH C
UCIIOJIb30BaHUEM
Flask

67

IIporuBogeiicTBue
KOPPYIIINH U
(hopMupoBaHUe
AHTUKOPPYMIIHOHHOTO
MOBENIEHUS INYHOCTH

68

Ilcuxuka u Mo3T

69

TTcuxonorus
KPUTHUYECKOTO
MBIILUIEHUS

70

Ilcuxomoro -[Ieaaroru
YCCKHE OCHOBBEI
urponeaaroruku

71

[cuxopuznonoruyeck
M€ OCHOBBI TTOBEACHUS
Y KOTHUTHBHBIX
(hyHKIHI

72

Pycckas
nHUCaTeNbCKast
kputuka XIX-XXI
BEKOB

73

Pycckas ycaneOHast
KYyJIBTYpa

74

CaMOMEHEIKMEHT:
METOIUKH U
TEXHOJIOTUH

75

CBATHIHU
Tam0O0BCKOTO Kpas

76

CermeHTHpPOBaHUE
PBIHKA U U3yYEHUE
MOTPEOUTETHCKUX
MPEANOYTEHUI

77

CoBpeMeHHbIE
TUC-Texnomornu




78

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHanm3a

79

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHaJM3a B
KPUMUHAIIMCTUKE

80

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOTIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

81

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHANTBHOMY
MEHE/PKMEHTY

82

CoBpeMeHHbIE
MPOOIEMBI
dbunocodpuun

&3

CoBpeMeHHbIE
TYypUCTHYECKHE
TPOYKTHI:
(hopMHUpOBaHHUE U
peanu3arys

84

Co3znmaHve HHTEPHET
pecypcoB Juist
Om3Heca

85

CounaabHbBIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

86

Ctpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

87

Talim-MeHeKMEHT

88

TekcT u [uckypc B
Hurepuere

&9

TexHosoruu AeI0BOTO
oO01eHus

90

TexHONMOTHH Pa3BUTHUS
BBICIIHX
MICUXUYECKUX
(hyHKIHI

91

TexHoorus u
OpraHu3aLus
TOCTUHUYHO-PECTOpPaH
HOTO KOMILJIEKCa

92

TpeHunr
«MaiiHa-putHeC»

93

YnpasneHue
MPOAaKaMHU

94

dunocodcekoe u
HPaBCTBCHHOC
cozepKaHune
CBSIICHHBIX KHUT

95

®dokyc-rpynna Kak
MeTos cOopa JaHHBIX




96 | XuMuueckast +
AHAJIUTHKA B
MEQULINHE

97 | XuMHueCcKHU aHATIN3 +
MIPUPOJHBIX OOBEKTOB

98 |lludposas kynsrypa | + | +

99 [Uenosek Ha BOMHE Kak +
COLIMOKYJBTYPHBIN
(henomeH

100 | 9xoHOMHUKA +
MIPUPOJIOTIONIE30BAHUS

101 | 9xoHOMHUKO-TIPAaBOBEIE +
aCIeKTHI CO3JaHus U
pa3BUTHUSA
COOCTBEHHOTO
OuzHeca

102 | 9ueproaddexkTnBHOCT +
197
JHeprocOepeKeHUE B
KUTUITHON cepe

103 |FOBeHansHOE TIPaBO +

104 [SI3bIK Kak 0OBEKT +
CyleOHOM IKCTIEPTU3BI

105 | SI3BIKOBast IMYHOCTE B +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

JucuumnuHa «3D-MonenupoBaHue» OTHOCUTCS K 9acTd, (GOpMUPYEMON ydaCTHHUKAMU O0pPa30BaTEIbHBIX
oTHoIeHu#, ydeOHoro ruiana OIl mo HanpasneHuto noaroroBku 38.03.02 - MeHeKMEHT.

HucuumuinHa «3D-monenupoBaHne» U3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 32
Jlexuuu (Jlexuum) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrositensHas padota (CP) 40
3auer -
3.2.Conepxanue Kypca:
Ne Hazsanne Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O

3 cemecTp




1 Beenenue. O6mue CobecenoBanue
CBEIICHUS O
KOMIIBIOTEPHOU 1 - 9
nporpaMmme
SketchUp

2 3aryck nporpaMmBbl. CobecenoBanue;
Bri6op mabiaona Brinonnenue
HAaCTpOEK. 213 - IIPaKTUYECKOTO
WuTtepoeiic 3a/aHus
MIPOrPaMMBbI

3 Hasurarus B ciriete. CobecenoBaHnue;
[Ipoekuun. 3 3 ) Brinonnenne
BusyanpHble cTHIIN PaKTUYECKOTO

3a/1aHus

4 Brigenenue CobecenoBaHnue;
o0bekToB. bazoBsie Brimonnenue
UHCTPYMEHTBI 5 5 |18 IIPaKTUYECKOTO
pUCOBaHUS U 3a/1aHus
pEeNaKTUPOBAHUS

5 CrnaxuBaHue CobecenoBaHnue;
pebep. Ciomn. Brimonnenue
Bcnomorarenbsubie, | 5 5113 MIPAKTUYECKOTO
KOHCTPYKITHOHHBIE 3a/1aHus
WHCTPYMEHTBI

Tema 1. BBenenue. O0mue ceenennsi 0 komnboTepHoii nporpamme SketchUp (YK-6)
Jlekumus.

SketchUp uMmeer BechMa CONHUIHBIA MO MEpPKaM <« KH3HK» KOMIIBIOTEPHBIX MPOTpamMM BO3pacT - €ro
pa3pabotuuk, amepukanckas kommanus ©Last Software, ¢ 1999 mo 2006 T. BBITyCTHJIA TATh BEPCHMA
nporpammbl. B 2006 1. SketchUp 6p1:1 mpuobperen kopriopanueit Google, 3HaKkoMO# BCeM MOJIb30BaTEISM
HNutepHeTa, Kak MUHUMYM, MO OJTHOUMEHHOMY MOUCKOBOMY cepBucy. B 2007 1. pemakTop BbIIIEN YKe MO
HOBbIM nMeHeM - Google SketchUp 6, B 2008 mosiBuiicst mepBblid penu3 7-if Bepcuu, a B ceHtssope 2010
BBIIIEN TIepBbIN penu3 8-it Bepcun. B 2013 1. komanma pa3zpaborunkos maketa SketchUp mepenuia B pyku
kommnanuu ©Trimble u BeIycTHIIA HOBYIO Bepcuto - SketchUp 2013.

[Iporpamma goctymHa B ABYX BapuaHTax - npodeccuonansHom SketchUp Pro, u 6ecrmataom - SketchUp.
becnnatnast Bepcusi omnyaercss oT Pro psaoM (yHKIIMOHAJIBHBIX OTpaHUYEHH: HEJOCTYNEeH UMIIOPT U
AKCIIOPT (HAMJIOB CaMOTo PpacmpoCTpaHEHHOTO «KOHCTpykTopckoro» CAD ¢dopmara (DXF, DWG),
HEJIOCTYTICH 3KcopT B popmarsl aitioB npyrux 3D u Bekropubix dopmaros (3DS, OBJ, PDF, DWG u
ap.). Takum 06pa3zom, CyTh OrpaHUYEHUN COCTOUT B TOM, UTO «OTCEYEHA» BO3MOXKHOCTH OOMEHA BEKTOPHOI
rpadukoii u 3DmozgenssMu co CTOPOHHMMH Tiporpammamu. Kpome Toro, B OecIUIaTHYIO BEpPCHIO HE
BKJIIOYCHBl HOBbIE (B 93ToM Bepcuu) wuHCTpyMeHTHl Solid Tools wu 1aBe  «mapTHepckue»
nporpammbl-ipuiiokenus: LayOut u Style Builder. Ho cpa3y Mo)HO 3aMETHTh, YTO 3TH OTpaHHYCHUS TSI
HAUMHAIOUIETO MOJIb30BaTENsl COBEPUICHHO HE KPUTHUYHBI, U MOKHO HE TOJBKO Ccpa3dy HauyMHATh U3y4YECHHE
SketchUp, HO 1 OJTHOLIEHHO BBIMIOIHATH NPAKTUYECKYIO Pa0OTy 110 MOJEIMPOBAHUIO U IPE3EHTAIIMH CBOUX
MIPOEKTOB.

11



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.

IIpakTnyeckoe 3ansATHE.
1. Pabora ¢ naBuranumeit. [loctpoeHne Ha MI0CKOCTH TUIOCKUX 3CKU30B. [TocTpoenue miockocTe mox
Pa3NUYHBIM YIJIOM K TOPU3OHTY.
2. [TocTpoenue pa3IMYHBIX TUIIOB 0OBEKTOB, UCTIOJIb30BAaHHIE 3aKPACKH B KAY€CTBE MPOCTEUIIIETO
TEKCTYPUPOBAHHUSL.
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3. IlocTpoeHne HMIHHAPUIECKUX 00BEKTOB. [Ipu3MBbl, MHpaMHIBL.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
YcranoBka SketchUp

Tema 2. 3anmyck nporpaMmmbl. Bbi0op madioHa HaCTpoeK.
HNurepdeiic nporpammsl (YK-6)
Jlekumus.
3amyck nmporpamMMabl
Jlnist 3amycka mporpaMMbl HEOOXOIMMO KIIMKHYTh Ha SIPJIbIKE MPOrpaMMbl, HAXOIAIIEMCsl Ha paboueM cToJie,
WK BBIOpaTh yepe3 ctanaaptHyo npouenypy Windows: «Ilyck» > «Bce nmporpamme > «SketchUp».

Br16op mabiaona HacTpoek

ITocne 3amycka mporpaMmsel OTKpbIBaeTcsa padbouee mpoctpancTBo SketchUp u B ero meHTpe - OTKpbITOE
Oxno-mmpurmamenne (Welcome to SketchUp), B koropom HeoOxomumo B pazaene madmoH (Choose
Template) BeIOpaTh apXuUTEKTYpHBIN ma0I0H 11 padoThl (Architectural Design - Millimeters). DToT BEIOOP
OpeanoyiaraeT, 4ro Mbl OyaeM paOoTaTh B pealbHbIX (PU3MUECKUX U3MEPEHHMsX M BEJIUYMHAX,
COOTBETCTBYIOIIMX POCCUHCKUM CTaHIapTaM.

HuTepdeiic mporpaMmMbl

Wrak, narepdeiic mporpaMmbl COCTOUT U3 CIEAYIOUINX MoJei: 1 — maBHOe MEeHIO, 2 - KHOTIOYHbIE TTaHEeIH,
3 - OKHO MOJIeIMpOBaHusl (CLEHa), 4 — CTpOKa COCTOSIHUSA, 5 - u3MepuTensb. [Ipu xKeraHuu MOXXHO BKIIIOYUTh
WINA OTKJIIOUUTH JII0OYI0 KHOMOYHYIO MaHesnb. J[is 3Toro HeoOXoAuMo B BEPXHEM MEHIO BBIOpaTh: «Bum»
(View) > «Ilanenu unctpymentoB» (Toolbars...). B oTKpbIBIIEMCS T1aI0rOBOM OKHE ITOCTaBUTh WK yOpaTh
HEOOXOoIMMBbIE TaI0uKH U HaxaTh «OK».

«3axBaTuB» MaHEIb MHCTPYMEHTOB (3a 3aroJIOBOYHYIO0 YacTh), MOXKHO BTSHYTH €€ BHYTph OkHa
MOJIETUpOBaHUsA. Terepb y maHenu (3a CTPEJIKH Ha yIiax U CTOPOHAX) MOXKHO HM3MEHUTHh MPOIOpPLUH,
«TIEPETAIINTEY B JIF000€ MECTO WM «IPUYATUTH» K JII000H U3 rpaHull OKHA. Bripouem, Hago 3aMeTHTh, YTO
U 10 YMOJYAHUIO pa3MeIleHHe MaHeleld HHCTPYMEHTOB BIOJHE PAllMOHAIBHO, TaK YTO M3MEHEHHUE 3TOTO
CTaHJAPTHOTO MOPsJIKa BPS JIM UMEET CMBICHT 0e3 0c000i1 HEOOXOAUMOCTH. ..

IlepcoHax, KOTOpPbIII CTOMT B TOYKE MEPECEUEHMsI OCEH, PacCIlOIOKEH B CLIEHE BIIOJIHE YMBIIIIEHHO. OH
UMEET «IPaBUIbHBIIN» CPEIHECTATUCTUYECKHH «pocT» ~ 1,7 M, a TOTOMY Ha Ha4aJbHOM 3Tarle OCTPOCHUS
(B mycTOH clieHEe) MOXKET OBITh MCIOJIb30BaH KakK MPUOIM3UTENbHBIN «M3MEpUTENbh MacuTaday OOBEKTOB
HAIllEro BHPTYyaJIbHOTO MHpa. Brnpouem, HuKakoii 0co00il HEOOXOAMMOCTH B €ro NPHUCYTCTBHU HET,
MOCKONIBKY Ha camoM Jene SketchUp nMeeT MomHbIe crieuanbHble MEXaHU3MbI TOYHBIX M3MepeHuil. Tak
YTO OCTaBUTh €€ «KHUTh B CIICHE» WM CPa3y YAAIUTh - 1€J10 JIMYHBIX IPEATIOYTCHUH.

Tenepp paccMoTpum 11BeTHBIE TUHUN oceil. B SketchUp Tpaaummonnoro OykBeHHOTo 0003HaY€HUs OCEH
HET, 37IeCb OHU HMEIT NPOCTOE NBETOBOE KoaupoBaHue. Ocbhb «X» TMpeacTaBieHa CIUIOUIHON
(TIONOXKUTETBHBIC 3HAYCHUS) U TOUCUHOM (OTpHUIaTeNIbHBIC 3HaUueHUs ) (red) KpacHO# TuHUEH. AHAIOTHYHO,
ocu: «Y» - 3eneHont (green), «Z» - cunelt (blue) muansiMu. [110CKOCTH, HA KOTOPOM TIEPECEKAIOTCST KpacHas
u 3eneHas och (X u Y), oopasyet (ground plane) - «3emitt0», a BETUIUHBI 110 OCH «Z» OMPENETAIOT «IOIBEM
WJIH CITyCK» OTHOCUTEIBHO YPOBHS «3EMIIN.

Eme onun oueHp ynoOHbIN MexaHu3M uHTepdeiica SketchUp - KoHTeKCTHBIE MEHIO, KOTOPBIE BBI3BIBAIOTCS
KIIMKOM TIPaBOM KJIABHIIEH MBIIU (KOHTEKCTHBIM KIMKOM) Ha 3JeMeHTax (00bekTax) mocTpoeHuil. B
OCHOBHOM 3TH MEHIO AYyOJIHMPYIOT IyHKTBI TEKCTOBBIX MEHIO W KHOIKHM MHCTPYMEHTOB (XOTSI HEKOTOpHIE
OIIUH BBI3BIBAIOTCS TOJBKO TaKUM 00pa3oM), U 0OECIeuMBAIOT OYEHb OBICTPBIM M YAOOHBIN JOCTYN K
HY>KHBIM OTIIUSIM.

ImaBHBIA OpUHIUI HUX PabOTHl - COIEp’KaHHE KOHTEKCTHBIX MEHIO H3MEHSIETCS B 3aBHCUMOCTU OT
KOHKPETHOTO KOHTEKCTa U TMOKA3bIBAET BCE OMIIMU, BO3MOXKHBIC HIMEHHO C HUM (BBIOpAaHHBIM OOBEKTOM) B
JaHHBI MOMEHT. B cBsi3U ¢ 3THM paboTa ¢ KOHTEKCTHBIMH MEHIO OyJIeT pacCMaTpUBAThCs Jaliee «I10 XOAY»
KOHKPETHBIX 3a/1a4, CUTyal[ui U OIILIHMA.

Takum o0Opa3oMm, NONB30BaTEIb MO CBOMM IPEANOYTEHUSM MOXKET IOJIb30BAThCS HECKOJIBKUMU
aJIbTepHAaTUBHBIMU, HanboJiee yTI0OHBIMU M TPUBBIYHBIMU JJIS1 HETO, CIIOCOOaMu paboThl ¢ MHTEpdencoM.

IIpakTH4eckoe 3aHATHE.



BrimonuuTts 3amyck nporpammsl SketchUp. O3HakoMuUThCS ¢ 111a60HOM HacTpoek. M3yunTs untepgeiic
IPOTPaMMBI.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
He npenycMmoTrpenst

Tema 3. Hapurauus B cuene. Ilpoexunu. Buzyanbubie ctuiin (YK-6)

Jlekumus.
Kuonku g ynpasieHust ©300pakeHUEM Ha SKpaHe HaXOASTCs Ha IIaBHOW NaHeNId HHCTPYMEHTOB
Pan (ITanopamupoBaHnue)
WNHcTpyMeHT nepeMerieHnsi KaMephbl B IJIOCKOCTH dKpaHa TOJIBKO BJIEBO, BIIPaBO, BBEpX, BHU3. HeTpymHo
3aMETUTh, YTO ATO MOJHBIA aHAJIOT TAKOTO K€ MHCTpyMeHTa 2D-penakTopoB, MOCKOIBKY 37€Ch JOCTyIHA
MaHUMYJSIHS KAMEPOH TOJBKO B HEKOM MIIOCKOCTH, T.€. B IByX U3MEPEHHUSIX.
Zoom (Jlyna)
WuctpymenT yBenuyeHusl (IpU ABMKEHHUH Kypcopa BBEpX IO AKpaHy) WM yMEHbIIEHUS (IBUKEHHE
Kypcopa BHHU3 T10 9KpaHy) U300pakeHUsI 00bEKTa - T.€. MpUOIMKeHUs/yaaneHus:. akTUIeCKU - UMUTAIIHS
OTIEepaTOPCKUX MPHUEMOB «Hae3la» M «OThE3[a» KaMepbl HA/OT «aKTepa» WM paboThl ¢ 3yMMHPOBAHHEM
00BEKTHBA, 3HAKOMBIM BCEM I10 paboTe ¢ poToKaMepoil.

BaxHblif MOMEHT, KOTOPBIN CleAyeT 3alIOMHUTh Cpa3y U YUUTHIBAaTh B IPUMEHEHUU HHCTPYMEHTOB KaMephl
- LIEHTP NIPUIIOKEHUS UX JEHCTBUS (TOUKAa HalEIMBAHMS B3IVISLAA) IO YMOTYAHUIO ONPEEseTCs MO3UIHeH
Kypcopa B CLIEHE B IaHHbIII MOMEHT.

Hano umerts B BUy, 4YTO MHOI/A MPOSBISIETCS XapaKTepHasi 0COOCHHOCTh B paboTe «Z00m» — €CJIU B 3TOT
MOMEHT KypCOp HaXOJUTCs B ITyCTOM IIOJI€ CLIEHbI, HHCTPYMEHT PEAarupyeT OUEHb «BSUIO», IOUTHU MIEPECTAET
JeiCTBOBATh, MOCKOJIbKY Kak OBl TEpsAeT «TOYKY OTCUeTa» MIPOCTPAHCTBA CIeHbl. PerieHue mpoOiembl
MPOCTOE - Epe 3yMMHUPOBAaHUEM MIEpeMeIaeM Kypcop Ha ONrKalIiii BUIUMBIH 0OBEKT.

Eme oqHa QyHKIMS HHCTPYMEHTA, YIIPABIAIOIIas apaMeTpaMu 00bEeKTHBA Halllei BUPTYaIbHOM KaMephl —
«Field of View» (FOV - mone 3penus). 3aMeTHM, 4TO TP 3TOM cama KaMmepa yxe He MepeMemniaeTcs, T.e.
HaXOAMUTCS B (DMKCUPOBAHHOM IOJIOKEHUH, XOTS BU3YaJIbHO MPOUCXOAUT KakK Obl MpUOIIKEHHE/ yaaleHue
HabOmogaemMoro oObekra. OmIus BKIIOYAETCS yaepxkaHueMm kiaBumm «Shifty, n mo3BonseT pacumpsTh
(IBMJKEHHEM KypCOpPOM BBEDPX) WM CyXKaTb (IBMKEHMEM KypCOpPOM BHM3) IIMPHUHY o B3mmsiga. «FOVy»
(akTHUECKN UMUTHPYET U3MEHEHHE (POKYCHOTO pacCTOSIHUSL PeaIbHOTO OOBEKTHBA - MbI KaK OBl IOJIydaeM
BO3MO)KHOCTh MEHSATh OOBIYHBIH OOBEKTUB, HAIpPUMEP, Ha «IIUPOKOYrOJNbHBIN». ONHUCHIBAaTh, Kak
nposiBisieTcs: u3MeHenue «FOVy, He MMeeT cMbIcia - MPOCTO MONpOoOyWTe HHCTPYMEHT B JCHCTBHUH,
paccMaTpuBasi Kakoii- 1Tn00 OOBEKT, a ellle HarlIAHEN - B COYETaHUH C «Z00mp.

Tax »xe 11 Kamepsl paboTaeT MEXaHW3M Ha3HAYEHHUS! TOUYHBIX YHCIOBBIX napameTpoB «FOVy, Hanpumep, B
rpanycax «45 deg», wim B (hOKYCHOM pacCTOSSHUU «35 mmy, 4TO SKBUBAJICHTHO (DOKYCHOMY PacCTOSTHHIO
peanbHOTO 35MM 00BEKTHBA. 3a7aTh 3TH 3HAUYEHUS MOKHO B CTpOKe «V3Meputenby.

Orbit (Bpatenue)

WHcTpyMeHT BpaleHus kamepbl BOKpyr «Target» - Touku HanenuBaHus B3msaa. [Ipu 3Tom Mbl Kak Obl
«00BeKAaEM € KaMepoll B pykKax» Ha (PUKCUPOBAHHOM PACCTOSIHUM BOKPYI 3TOM TOYKH, MOCTOSHHO
YAEpKUBas B3I HA HEU.

[To ymomyaHuio kKamepa yaep>KMBAaeTCS B BEPTUKAIHLHOM (OTHOCHUTEIBHO «3EMIIH) TOJOXKCHHH, HO TPH
HeoOxomumocTu ¢ Haxarod kiaBuiedt «Ctrl» ock kamepbl MOXXKHO OTKJIOHUTh Ha JIOOOH Yroi, T.e.
HAKJIOHUTh €€ OTHOCUTENILHO JIMHUU TOPU30HTA. Bripouem, HEOOXOAUMOCTh TaKOTO PO/ia MAHUITYJISIUHI, BO
BCSIKOM CITy4ae, Ha dTare MOCTPOSHUH, MPAKTUIECKH HE BCTPEYACTCS.

Ecnu Bpamare kamepy, OJHOBPEMEHHO HaXKaB U yAep)kuBas kKiaBuiny «Shift»y, BpeMeHHO mepexitoyaeMcs B
JIPYroi HHCTPYMEHT — IaHOpaMHupoBaHus «Pany.



W emre oauH, O4EHBb CYNIECCTBEHHBIN A yI0OCTBa M CKOPOCTH paboThl MOMEHT. «Pany», «Zoom» u «Orbit»
Haxo#sTcs B paboTe MOCTOSIHHO, @ TOTOMY MMEET CMBICI MOJb30BaThCsl HE MYHKTAMH ITIABHOTO MEHIO U
Ja)ke HE KHONKAMM Ha MaHeJIu MHCTPYMEHTOB, a UX aJbTEPHATUBOM, HA3HAYEHHON Ha KOJIECHKO MBIIIKH.

CMBICT M NPEHMYIIECTBO TAKOTO BapHaHTa - BO3MOXXHOCTh BPEMEHHOTO NEpEeKIIoYeHHe Ha (yHKLIUH
KaMepsbl U3 JII000To Jpyroro MHCTpyMeHTa 0e3 Bhixona u3 Hero! Ckaxewm, mpu pucoBaHuM «Line» (IwHMS)
MOXET TIOTpeOOBaThCsA MO XOAY M3MEHUTh 0030p 00BEKTa MOA KypcopoMm (Hampumep, NpHOIHU3UTH

n300pakeHue il 00eCedeHns: TOYHOCTH) - IEPEXOIUM Ha pabOTy CO cpeaHel KHOMKOM (konecukoMm). [Ipu
9TOM HMHCTPYMEHT PHCOBAaHHUS OCTAE€TCSl AKTHBHBIM, M KaK TOJBKO OTIIyCKAa€M «CKpOJID» (BBIXOAUM W3
«Z0o0omy), MOXXeM IPOJOJIKATh (3aBepIIaTh) PUCOBAHUE TEM XKe HHCTPYMEHTOM «Liney.

Zoom Window (OKHO yBeTUYCHHS)

WNHCTpyMEHT IOKa3a IpaHUL] OKHAa IPOCMOTpa (YBEIMYEHHUS) «PACTATUBAIOLIMMCS HPSIMOYTOJIbHUKOM
BbIOOpa. Takxke kak u «Pan», (hakTUUecKH TMONHBIA aHAJIOT TaKoro e MHCTpyMmeHTa 2D rpaduyeckux
PENAKTOPOB.

Zoom Extents (IToka3ats Bce)

WHCTpyMEHT 17151 0TOOpaKeHUsI BCeX OOBEKTOB CLEHBI OMHOBpEeMEHHO. OYeHb MOJIe3eH B CUTYAIMsIX, KOraa
TpeOyeTcsi BOCCTAHOBUTH MOTEPSHHYIO OPHEHTAIMI0 B CLEHE IOCIe KAaKUX-JIMOO CIy4alHBIX WIN
HEyJaYHbIX MaHUMYIALIUN ¢ KaMepol WM MOCJIe UMIIOpTa OYeHb OONBIINX 00BEeKTOB. Jlanee cienyroT 1Ba
TaK)Ke OUYEHb HYKHBIX HHCTPYMEHTA, MO3BOJSIIOIIUX «BEPHYTHCA» K TMPEAbIYIIEMY/TIOCIIEAYIOMIEMY
«B3MISAY». ITO BO3MOXHO, MTOCKOJIBKY Ka)KJI0€ IEHCTBHE C HMHCTPYMEHTaMHU KaMepbl (BXO//BBIXOJ] U3 BH/A,
YCTAaHOBKM TOYKM B3MIsAZa) AaBTOMAaTHYECKH (DUKCHUPYIOTCS U 3allOMUHAIOTCS IPOTpaMMOM, Kak
IIOCJIEJOBATENBHBIE [IATH.

Previous (IIpenpimymuii Bu)

NHCTpyMEHT momaroBod OTMEHBI TMOCIEAHEH (TEeKylleld) yCTaHOBKM TOYKH B3IIsAJa W BO3Bpara K
MPEbITYILEH.

Next (Cnemxyromiuii Bum)

NHcTpyMeHT momaroBoil OTMEHBI MOCJIEAHEH (TeKyllei) yCTaHOBKM TOYKM B3MNISIa U MEPEMEIICHUS K
MOCJIEYIOLIEH.

Position Camera (ITo3umus kamepsi).

Look Around (CMOTpeTh BOKpYT)

OTH 1Ba MHCTpyMeHTa (puc. 3) paboTaroT yalle BCero B Mape M UCIOJB3YIOTCS Uil YCTAHOBKU KaMmephl
(ToukM B3IVIsAa) B HA3HAYEHHOE MECTO B CIIEHE, Ha ONPEACIECHHOW BBICOTE U C ONPEACICHHBIM
HarpaBJIeHUEM B3[JISa, YTO MO3BOJISIET MPUMEHSTh UX JJIi KOHTPOJS (MMHUTALMK) 0030pa CIEHBI ¢ TOUYKH

3peHHS HAXOASIIETOCS B ’TOM MECTE HAaOIOIaTesl.

I[J'DI YCTAaHOBKH KaMCPbI BBITTIOJIHUTC CIICAYIOMNEC MIaru:

1. Knukaem Ha kHOTIKe HHCTpyMeHTa «Position Cameray - B maHeH cTaTyca MOSBISIETCS ToJcKas3ka: «Select
the camera position» (BwiOepute mo3uiuio kamepsl), a B maHenum «Measurementsy (M3mepurens) -
ycTaHOBJIeHHass 1o ymomdaHuio BenmmunHa «Hight Offset» (BricoTa mombema) kamep Ham «3emieily -
KpacHO-3eJieHbIM I1aHoM oceil. [lo yMomyaHuio 5Ta BENUMYMHA YCTAHOBJEHA, HCXOAS U3
CPEIHECTAaTUCTUYECKOTO pocTa yenoBeka. MO)KHO cpa3y BBECTU CBOE 3HaYEHHE, TO €CTh, KaK Obl U3MEHUTh
POCT HaOIOAATENS, WK, TTO-IPYTOMY, - MOJHSATH/OIMYCTUTH KaMepy OTHOCUTEIBHO YPOBHS «3EMIIN.

XOTs 3TO K€ MOXKHO CAENATh U MOKE, OCIIe YCTAHOBKHA KaMephbl HA MECTO.

2. Knukaem B Hy’KHOM MecCTe CUEHBI (HalpuMep, «3eMJIN» WU «I10JIa» B UHTEPbEpE), YCTaHABINBAs KaMepy
Ha 3Ty Mo3uIuio. [Ipu 3TOM MPOUCXOAUT aBTOMAaTHIECKHUM MEPEXo1 B peKuM HHCTpyMeHTa «Look Aroundy,
B KOTOpoM Tipu (uxkcupoBaHHOM (!) HOJOKEHMHM KaMephl 1O MECTYy M BBICOTE HaJ «3eMJIeH» MOXeM
MMUTHPOBATh B3Il YEJIOBEKa, CTOSIIET0 HAa MECTE U IMOBOPAUYMBAIOIIETO ITOJIOBY BBEPX, BHU3 MJIM BOKPYT
cebs M0 TOPU30HTAIIH, NTEPEMEILIEHHEM Kypcopa HHCTPYMEHTA B 3TUX HampasieHusx. Vau mo-apyromy 3to
MOJKHO TMPEICTAaBUTh KaK B3MJIAJ Yepe3 BUIOUCKATENb KaMephl, KOTOpas YCTAaHOBJIEHA M [TOBOPAYMBAETCS B
mo0oM HampaBieHuH Ha mTaruse... [Ipu sTom B manenu «Measurements» (M3mepurenb) BUIUM Tenepb
Bennunny «Eye Hight» - BeicOTy OT 3eMin a3 HaOmofaressi, KOTOPYI0 MOKHO U3MEHUTh M Ha 3TOM 3Tarle,
a B MMaHENHU cTaryca moackasky: «Drag in direction to turn camera» (IToTsHuTEe B HampaBiIeHHUH MOBOPOTa
KaMmephl).

Wuctpyment «Look Around», ecTecTBEHHO, MOXHO BKJIFOYUTh U OTJEIBHO Ha)KaTHEM KHOIKH MHCTPYMEHTA
- B JIFOOOM MOMEHT | Ha JIT0O0M 3Tare padoThl HaJl IPOSKTOM.
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EcTh 1 BTOpOIi BapraHT MO3UIIMOHUPOBAHUS KaMephl M HANPaBICHUS B3IVIsAA, HA3bIBACMbI HA3HAYCHUEM
«IIETIEBOI» TOYKU, KOTOPHIN yI0OHEe BCETO MCIIOIB30BaTh MO MPHUHIIUITY «OT OJHOTO OOBEKTa J0 IIPYTOToM.
Jns atoro:

1. Kypcopom nnctpymenta «Position Camera» KiIMkaeM B TOUKE YCTAHOBKH KaMephI U, yIACP>KUBAs KJIaBUIITY
MBIILIKH, TIEpEMENIaeM Kypcop B LEIEBYIO TOUKY, TO €CTh Kyda AOJDKEH OBbITh HampasieH B3msiA. [lpu atom
JUTSL KOHTPOJISL OSABIISIETCS TOUEUHAS! TAHYIIAACS JTUHUS TPACKTOPUU B3IVISAA.

2. OTnycTuB Kypcop, MepeMeimiaeMcss B BHJl CIICHBl W3 HA3HAUYEHHOW TOYKM Ha HA3HAYEHHYIO TOYKY
(o6bekr). [Ipu 3TOM TaKkke MPOUCXOTUT AaBTOMATUIECKUH TIepexo/] B pexxuM uHcTpyMeHTa «Lock Aroundy.
[Ipoexuuu (BUIbI)

s ynobcTBa MOAENMPOBaHUS HEOOXOAMMO paccMaTpuBaTh MOJENb C pas3HbIX CTOpoH. s 3TOro
CYLIECTBYIOT CTaHAapTHbIE OPTOTOHAJIbLHBIE U MEPCIIEKTUBHBIE BUBI (TpoeKIHK). [IepekiIiounTh NpoeKIuio
MOXXHO uepe3 TmaBHoe MeHro: «Camera» (Kamepa) > «Standard Views» (CranmapTHbie BUIBI), WA HA
MaHeTu UHCTPYMEHTOB «Views» (Bumprn).

[To mopsiaky cnemoBanus: «Iso» (M3omerpus); «Top» (Csepxy); «Front» (Cmepemm); «Right» (Cmpasa)
«Back» (Czamm); «Left» (CneBa). Kpome Toro, ects eme Bua «Bottomy (CHU3Y), KOTOPBIA HE MpEACTaBICH
KHOTIKOH Ha IaHeJ WHCTPYMEHTOB (KaK TIOBOJIEHO PEIKO MCIIONB3yEeMbIid) U JOCTYIIEH TOJBKO M3 TIIABHOTO
Menro «Camera» (Kamepa) > «Standard Views» (CtanmapTHbIC BUIBI).

Co craHmapTHBIMH BUJAMHU CBSI3aH €IIe OIWH JIOTIOJIHUTEIBHBIH MEXaHHW3M 0030pa (TOJIBKO M3 MEHIO
«Cameray - kamepa) - BEIOOp pekuma B3rsiaa mexay «Parallel Projectionsy (ITapannensHbiM), B KOTOpOM
BCE JIMHUU BJOJb KaXKJOW M3 OCEH MapajuieibHbI (T.e. B OPTOTOHAIBHBIX MPOEKIMIX) mwim «Perspectivey
(ITepcieKTUBHBIM), C TIEPCIIEKTUBHBIMHU UCKAXEHUSMHU (OH M BKJIIOYCH 110 YMOJTYAHHIO).

3nech xe, B MeHI0O «Camera» (Kamepa) Bugum emie oawH crienu(uUecKuid, TakXKe YCIOBHBIA BapHUaHT
npoeknuu - «Two-Point Perspective» (JIByxToueuHas mepcreKTHBa), KOTOPBIH OTIMYAETCS TEM, YTO BCE
BEPTHUKAJIM MMOCTPOCHUHN MapaljieNibHbl, CHHEH OCH U MeXAy coOOH, a mepcreKkTuBa paboTaeT TOJNBKO AJIs
TOPU30HTAJIBHBIX HAIPABICHUM.

CrnenctBreM Takoro MEXaHH3Ma SBJISIETCS TO, YTO M3 MHCTPYMEHTOB «PYYHOU» KaMepbl paboTaloT TOJIBKO
«Pan» u «Zoomy. Ilpu moneITKe BpamieHne Kamepbl HHCTPYMEHTOM «Orbity MpOMCXOIUT aBTOMATHYECKUMA
BBIXOJ] M3 3TOT0 peXxuma B IMEPCHEeKTHUBHYIO Ipoekuuto. Ha mpaktuke «JIByxToueuHas MepCHEKTHBa»
TPaJAUIIMOHHO MPUMEHSETCS] B KOHCTPYKTOPCKOM U apXUTEKTYpPHOM NMPOEKTHUPOBAHUH - HAIIPUMEP, MOXKET
oKa3zaTbcsl HauOoJee yINOOHON M HAMISAHOW Ui MOKaza MHTepbepa nomenieHus. OTKIIOYEHHE, «CHSITHE
rajnoukm» y crpok MeHio «Parallel Projections» um «Two-Point Perspective» paBHOIIEHHO BKIIIOUEHHIO,
nepexony B pexum «Perspectivey.

BusyanbHble cTuiiu

OTO TUNHWYHAS MPAKTUYECKH JUIs BceX 3D-penakTopoB (yHKIUS — BO3MOXKHOCTH BbIOOpa pasziIHMUHBIX
cTuiel (pexrMOB) 0TOOpaKeHHsI TOBEPXHOCTEN U pedep, GopMHUPYIOLINX 00BEKTHI Ha SKpaHe. J{eno B ToM,
4TO B psijie CUTyallMii MaKCUMaJIbHO PEAJTMCTHUYHBIA BHJ MoJenu (KOHeYyHO, Haubojee HAIISAHBIA H
«IPHUATHBIA B3IVISAY») MOXET Ha CaMOM JeJie CO3[aBaTh MPOOJeMbl, HAapuUMep, AJIsi BHIOOpa OTIENbHBIX
snemMeHToB. Kpome Toro, HekoTopsle (DYHKIMU IOCTYIHBI TOJBKO 32 CUET CIELHUANBHBIX, «CIYKEOHBIX)»
ctuneil oroOpaxkenus. M, kOHeYHO, OOMH W3 IVIABHBIX (DAaKTOPOB BHIOOpA TEKYILEro CTWIIA IUKTYETCS
COOOpaKEHUSAMU pPAlMOHATBHON «3arpy3ku» KOMIIBIOTEpa, @ 3HAUYUT, CKOPOCTH U KOM(OPTHOCTH
MOJICTTUPOBAHMUS.

3nech NMPUHLMIT MPOCTOH - Ha3HaYaeM MUHHMMAJIbHO JOCTATOYHBIM CTHIIb OTOOpa)XeHUs A yNOOHOW U
ObIcTpoii paboThl B Tekymiel 3agade. CymiecTByeT BO3MOXKHOCTh BbIOpaTh WIIM CTaHIAPTHBIC BU3yalbHbIC
CTHJIM OOBEKTOB MIIM HACTPOUTH UX CAMOCTOSATEIBHO.

CrangapTHbie BU3yallbHbIE CTUJIN IOBEPXHOCTEH 0OBEKTOB

BriOpath cTiim MoXHO U3 maBHOTO MeHI0 «View» (Bum) > «Face Style» (CTuiib TOBEpXHOCTH), a TaK Ke
Ha KHOMOYHOH nanenu «Stylesy (Ctumm).

BbI MOXKeTE MCTIOTB30BaTh CIIEAYIOUINE CTHIIH:

- «Shaded with Textures» - TOHHPOBaHHBIN C TEKCTypaMu (MaKCHMaJIbHAsI PEATUCTUIHOCTh PEHICPUHTA);
- «Shaded» - TonnpoBaHHBIH («OKpacka» 0e3 oKa3a TEKCTyp);

- «Hidden Line» - ckpbIThie TUHUYN (IPEIBIAYITNH BapHaHT B Y€pPHO-0EJIOM BapHUaHTE);

- «Monochrome» - 6ecuiBeTHBIH (0TOOpa’KeHHE JIUIIEBOTO M U3HAHOYHOTO
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«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 PEeKUM, albTepHATHBHBIN CTHIO «X-Ray», Tarke
paboTaer B mape ¢ 4YeThIPbMS IIEPBBIMU CTUIISIMU).
CrannmapTtHbie cTUIU pedep
W3 rnaBHoro MeHto «View» (Bun) > «Edge Style» (Ctuib pebep) MOKHO
BBIOpATh CIENYIONINE CTUIIH:
- «Display Edges» - moka3eiBath pedpa (pedpa CTaHOBSITCS OTHON CTaHIAPTHOM TOJIINHBI);
- «Profiles» - cumyaTHBIE pedpa (YTONIIEHHBIC TMHUH TOJIHKO BHEIITHUX Ta0apuTOB);
- «Depth Cue» - pebpa no niyOuHe (HMOAYEpKUBAaHUE IITYOMHBI MPOCTPAHCTBA 3a CUET OTOOPAKEHUS HUX
OoJiee )XUPHBIMU Ha MEepeTHEeM IUTaHe, YEM Ha 3a7HEM);
- «Extension» - yanuHeHue pedep (YATUHIET KaXIylo JUHHIO 3a MPeesibl €€ KOHEUYHBIX TeOMETPUIECKHUX
TOUEK);
- «Back Edges» - pebpa c3aau (oToOpaxaer MyHKTUPHBIMU JIMHUSAMH ITPOTHBOIOIOKHBIE pedpa MOAETIH).
HacTtpauBaemble BU3yaabHbIE CTHIIN
CymiecTByeT OTAENBHOE JUATIOrOBOE OKHO, B KOTOPOM COCPEIOTOYEHO TOJHOE, pa3BEPHYTOE yIpaBlICHUE
BCEMH BO3MOKHOCTSIMM YIIPaBICHHUS CTWISIMH, a (aKTHUECKH - BU3yanusauuu, penaepunra SketchUp.
OTKpBITH €r0 MOXKHO Yepe3 maBHoe MeHIo: « Window» (OxHo) > «Stylesy» (Ctunm). 3nech HaxoasTcst TpU
OCHOBHBIX pasjerna:
- «Select» - BbIOOp (HO3BOJIAET BHIOPATh OJMH M3 OMOMMOTEYHBIX CTUJICH, BOSMOXKHO M JJIS AalibHEHIIeH
HACTPOMKH);
- «Edit» - pemaktupoBaHHue (M3MEHEHHE MapaMEeTPOB TEKYIIETO aKTUBHOTO CTWJISI MPOEKTa: CTHIISA pedep
«Edge», rpanmeit «Face», ¢ona «Background», BomsHOoro 3naka «Watermark», 1BeTOBOH HacCTpOWKY
ANIEMEHTOB 00BbeKTa U uHTEepdeiica «Modeling);
- «Mix» - cMmech (3Ta 3aKjajKa IpeJHa3HaueHa Ui CO3JaHUsl HOBBIX CTHJICH, KaK KOMOMHAIIMK PA3IUYHBIX
KaTeropuil HaCTPOEK U3 HECKOJIbKUX JAPYTUX CTUIICH KOJUIEKIIUH).

IIpakTnyeckoe 3ansATHE.
O3HakoMIIeHHE C 3JIEMEHTaMH HAaBUTALMHU B CLIEHE, C MPOCKIMUAMU. M3yueHne BU3yalbHbIX CTUICH

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
He npenycmoTrpeHsl.

Tema 4. BoiesieHne 00beKTOB. ba3oBble HHCTPYMEHTHI PUCOBAHUSA U
penakTupoBanus (YK-6)
Jlekumus.
Select (Bb160D)
PaccmoTpuM camblii IpOCTON ciyyaif - KIHKaeM KHOMKY «Select (BKII04aeM MHCTPYMEHT), U J1ajiee B OKHE
MOJICTTUPOBAHUS BHIOMpAeM KaKoi- JTMOO OOBEKT OJMHOYHBIM KJIMKOM Ha HEM - OH TYT K€ MOJCBEUMBACTCS
rabapuToM U3 CUHUX JIMHUH, TOKa3bIBasi, YTO OIIHS BEIOOPA COCTOSAIACK.

Taxkum 00pa3zoM, MPOU3BOIUTCS «EAUHUYHBIN» BBIOOP. BO3MOXEH Takke «MHOXECTBEHHBII» BBIOOp, KOTa
TpebyeTcs «cobpaTh» BMECTE HECKOIBKO 00BEKTOB. JlJis 3TOro mociea0BaTeNbHO, 0 OYepeIn, KINKaeM Ha
HUX ¢ Haxaroi knaBumien «Shifty. [Ipu aToM y cTpenku Kypcopa MOSBISIOTCS 3HAYKU «IUTFOC» U «MHHYC,
YTO U MO/ICKa3bIBAE€T BO3MOXKHOCTD MTOMIEPEMEHHOT0 JOOABICHUS WM UCKIIIOYEHHSI 3JIEMEHTOB U3 BhIOOpA.

OO6parrM BHUMaHHE Ha WCIIOJIb30BaHUE B Iporpamme (pyHKIuoHanbHbIX KiaBuil («Shifty, «Ctrly, «Alty Ha
KJIaBHATYpE) - lajiee YBUIUM, YTO ¥ MPHUMEHEHHE B Pa3HBIX MHCTPYMEHTAX U OMIIMSIX M Pa3HBIX COUCTAHHIX
HE TOJNBKO pAacUIMpsieT BAPHUAHTHOCTH JCHCTBUH, HO WHOINA W TIPEBpAlIacTCs B COBEPIICHHO
CaMOCTOSITENIbHBIC JIOTIOTHUTENIbHBIC (DYHKITUH.

W eme onuH BapHaHT BBIOOpA PaMKOM - 3TO «pPACTATHBAIOIIMICS MPSAMOYTOJBHUK (OT OJHOTO yIva /0
MIPOTUBOJIEKAILETO 110 AUATOHAIH).
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Onnako B SketchUp oH HaMHOTO «yMHEI» - €Clli CTPOMM €ro, pacTsAruBas cjeBa HarpaBo, BHIOMpaeTcs
TOJIBKO T€ OOBEKTHl (WIM UX OTAEIbHBIC BJIEMEHTHI) KOTOPbIE MOJHOCTHIO MONANAlOT BHYTpPh. A eciu
(BHMMaHMe!) pacTAruBaeM CcCIpaBa HAJE€BO - BBIOMpAETCS €IIe M BCE TO, YTO IEPECEKaroT CTOPOHBI
NPSMOYTOJILHHKA, T.€. BHIOMpAeTCs OOBEKT (ANIEMEHT) IIETUKOM, JTaKe eCIIM PaMKOil mepeceKaeTcs TOJIBKO
€ro 4acTh.

W obuiee mpaBuiio - TEKyUIHid BEIOOp OyzeT cHAT (OTMEHEH) MpH BbIOOpE Ipyroro o0ObeKTa, HHCTPYMEHTa,
WX TIPOCTO KIIMKOM B JIFOOOM ITyCTOM IMPOCTPAHCTBE OKHA MOJICIUPOBAHUS. 3aMETUM, YTO TOT K€ MPUHLIUT
JEUCTBYET U JJISl BCEX OCTAIbHBIX HHCTPYMEHTOB.

Br160op B ObICTpOY MTOCIEI0BATEIHLHOCTH

OTOT MEXaHU3M IO3BOJISIET OYEHb OBICTPO, HCIIONb3Ys TOIBKO PAa3HOE YUCIIO KIIMKOB MBIIIKON Ha JII0OOOM U3
3JIEMEHTOB MOCTPOCHUS OTAETHHOIO 0OBEKTA, MOTYYaTh pa3HbIe PE3yabTaThl BHIOOpA:

- OIMHOYHBIN KIWK (3HaKoMast (DyHKITUS) - BEIOUPAETCsI TOJILKO OJIMHOYHBIN AJIEMEHT MO KYPCOPOM;

- IBOWHOMW KJIMK (HEBa)KHO, HA MIOBEPXHOCTH WJIM Ha JTIOOOM U3 €€ pedep) - OMHOBPEMEHHBIN BHIOOP M ATOU
MOBEPXHOCTH, U BCEX ee pedep;

- TPOWHOM KJIWK (Ha JIF0OOM 3JIEMEHTE TIOCTPOCHHUS) — OJTHOBPEMEHHBIN BBIOOP BCEX CMEKHBIX JIEMEHTOB,
MIPUHAJICKANTUX OJHOMY OTACIHPHOMY TOCTPOCHHIO (OOBEKTY).

Eraser (JIacTuk)

BykBanbHBIN mepeBo]] 3BydnT Kak «CTHpaTenb», HO MBI OylIeM HCIOIb30BaTh 0oJiee MPUBBIYHOE MOHSITHE
«Jlactux». OcHOBHOe Ha3HaueHHe «JlacTHKa» OYEBHIHO - YyAANATH (CTUPATh) HEHYXKHBIC 3JIEMEHTHI
IIOCTPOCHUM.

B npunnune, 0e3 HEro MOXXHO MU OOOMTHUCH, TOCKOJIbKY AaHAJOTUYHOE JAEWCTBUE HaJa BbIOpaHHBIM
AJIEMEHTOM CTaHJAPTHO BBITIONHSET KiaBuia «Dely kinaBuatypsl. OnHako npu yaajaeHuu JUHUHN (pedep) oH
HAMHOTO YI0OHEl — B 3TOM Cily4ae JOCTAaTOYHO MPOCTO MpoBecTH «JlacTukom» (yaep>KuBasi JIEBYIO KHOIIKY
MBIIIKH) MOMNepeK JUHUHU (WU Cpa3y HECKONbKHUX JHMHMI). ECTh y Hero u emle mapa JOMOTHUTEIbHBIX
(YHKIINNA, HO TTOCKOJIBKY 3TO COBCEM JpyTrasi TemMa - 00 3TOM MO3Ke.

WNuctpymenTs! pucoBanus. Line (muHus)

Wtak, mepBbIil BapuaHT IJIsl CO3AAHUS JIMHUU: TIOMEIIaeM Kypcop Ha CIICHE B CTAPTOBYIO TOYKY > KIIMKaeM
> TSHEeM JIMHUIO > KJIMKAeM BTOpPOM pa3, 0003Hauasi KOHEYHYIO TOUKY. ECTh M BTOpOI BapHaHT (eciu Tak
MOKaXeTcs yAoOHe!): KIMKaeM B CTapTOBOM TOUKE > TSHEM JIMHHMIO > OTIIYCKAaeM B KOHEYHOW TOYKE > B
none «l3mepurensy BBOOUM JUIMHY OTpE3Ka > HaxXMMaeM «BBOI». W, KOHEYHO, MO Xomy oOpaiaem
BHUMaHUE Ha TOJCKA3KH, COMPOBOXKIAIOIINE PHCOBAHUE: IIBETHAS IMOJCBETKA - PHCOBAaHUE MapaslieIbHO
ocsiM. JlJ1 3aBepILeHNs] pUCOBaHUs HaxKaTh «Escy.

Teneps npoBeneM Kypcopom Mo JUHHUH (06€3 KIMKOB) - BUAUM IOJICKAa3KH, BCILIBIBAIOIINE NIPU MOMAJaHUU
Ha T.H. «KOHTPOJIbHBIE TOUK». Habop TakuxX TOUEK y pa3HbIX FIEMEHTOB MOXKET Pa3IUYaThCs.

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, IpUMarHUYUBaHUSI) Kypcopa K
KOHTPOJIbHBIM TOYKaM, KaK TOJIBKO KypCOp OKa3bIBaeTCsl HA HEKOM MUHUMAJIBHOM PACCTOSIHUU OT HHX.
Takum 00pa3zom, ¢ MOMOIIbIO MHCTPYMEHTa «JIMHUA», MOKHO HAapHCOBaTh CIOXKHBIE, Pa3HOOOpa3HbIE IO
(bopMe KOHTYpBL. 3aMKHYThIE KOHTYPbl aBTOMaTUYECKU CTPOST BHYTPHU ceOsl MOBEPXHOCTH.

LlenbHble TUHUH-peOpa MPH B3aMMHOM IE€PECEUEHUN WM MPUMBIKAHUM aBTOMAaTHYECKH pa3felsioTcs Ha
OTIENIbHbIE «KYCKH» - CEIMEHThl B TOYKE IepecedeHus. LlenbHyr0 MOBEPXHOCTh MOXKHO pa3JelUTh Ha
000€ YHCIIO OTACIBHBIX YaCTEH-TIOBEPXHOCTEH, €CIIM paccedb e JIMHUIMHU OT «pedpa 1o pedpar. To xe
MPOM30MIET TP PUCOBAHWU HOBOW 3aMKHYTOH (PUTYpHI MO MOBEpXHOCTH. COOTBETCTBEHHO, YyIAJICHHE
TaKuX BHYTPEHHHUX pedep (v Guryp) BOCCTAHOBHT LEITbHOCTD MMOBEPXHOCTH.

Arc (myra)

WNHCTpyMEHT pUCOBaHUS IYTOBBIX (apPOYHBIX) DJIEMEHTOB, MMEIOIIMIA TPH TEOMETPHUYECKHX MapaMerpa:
CTapTOBYIO0 TOUKY, KOHEUHYIO TOUKY (PAacCTOSHHME MEXIYy HUMH - XOpAa AYIM) M AUCTAHLHIO (BBICOTY)
nogabeMa. COOTBETCTBEHHO, MCIIOJIB3YEM TOT K€ TOPSIOK PUCOBAHUS: BHIOUPAEM MHCTPYMEHT > KIIMKaeM B
CTapTOBOM TOYKE > paCTATHBAEM HA JJIUHY XOPJABI U KIIMKaeM B KOHEYHOW TOYKE > MepeMeriaeM Kypcop
MEPICHIUKYISPHO XOp/E Ha HY)KHYIO BBICOTY MOABEMA U TPETHUM KJIMKOM 3aBEpPIlIaeM OCTPOCHHE.



[Ipu akKypaTHOM, MEJICHHOM BBITSTMBAaHUHM BBICOTHI MOJBbEMA B ONPENEICHHBI MOMEHT OUIYIIAeTCs
«3a3yOpHHa» Ha TPACKTOPUU JBWKECHHUS, a PAIOM C KYpCOPOM IOSIBUTCS TEKCTOBAs MOJICKA3Ka O TOM, YTO
JTOCTUTHYTA BEIMYMHA OAbEMa, paBHas mojoBuHe okpyxHocTH «Half-Cirdey.

Ecnu Hauate pucoBaHMs BTOPOMl TyT'M B TOM K€ MJIOCKOCTU OT KOHEYHOM TOYKHU YK€ MOCTPOEHHOM, TO MPHU
BBITSITUBAHUU BBICOTHI MOABEMA B OMPEIEICHHBII MOMEHT PSIOM C KypCOpOM TOSIBUTCS TEKCTOBas
MOJICKa3Ka O TOM, YTO JOCTHUIJIM KPHMBHU3HBI, COOTBETCTBYIOIICH KacaTelbHOU K nepBoil ayre «Tangent at
Vertex», a Takke 3Ta KacarejbHas Jyra IOJCBEYMBACTCS B 3€J€HO- roidyOod mBeT. Takum oOpazom,
CTPOUTCA HICATBHO TIJIABHBIA MEPEXOJ0T OJHOM AYTH K APYTOM.

3amMeTuM, 9TO JyTa - MEPBBIA TUIIWMYHBIN MPECTaBUTENb «IceBIOKpUBBIX» SketchUp, kotopsie Ha camom
Jielie COCTOSIT W3 IOCHIEAOBaTEeIbHOTO Habopa MNpsSMOIMHEHHBIX cerMeHTOB. M 4yem ux Oomblie, Tem
BHU3yallbHO OoJiee «IUIaBHEM M3ruO» KpuBod. VMI3MEHHUTH KOJIMYECTBO CETMEHTOB MOXKHO 4epe3 IVIaBHOE
MeHno: «Window» (OxHo) > «Entity Info» (Mudopmanms mo oobekry).

Freehand (Ot pykn)

WHCTpYMEHT pUCOBaHMS HEPETYIAPHBIX HENPEPHIBHBIX JUHHUHA B (popMe KPUBOJIMHEHHBIX SIIEMEHTOB W3
CBSI3aHHBIX IPSIMOJIMHEHHBIX CETMEHTOB.

@DaKTUYECKH 3TO PUCOBAHHE «CBOOOJHBIM KapaHAAIIOM», TOYHEE - MBIIIKOW C TOCTOSHHO Ha)KaTou
KHOTKOM. 371ech paboTaroT BCe T€ K€ MEXaHU3MbI PUCOBAaHMS KPUBBIX, YTO U JJIS JIMHUM, U IS TYT.

Kpome Toro, ectes Bapmant 3toro ke wuHCTpymeHTa «3D Polyline» (3D Ilomunuuusi) - pucyercs
aHAJIOTUYHO, HO NMpH Haxarod kiasuie «Shifty. DToT Tun daxTryeckun BooOIe HE SBISAETCA IEMEHTOM
MOCTPOCHUH, HUKAaK HE BOCIPHUHUMACTCS TIPOLECCOPOM M TOAWUTCS, TMOXKAIYyH, TOJIBKO IS
«IEKOPUPOBAHUS.

Rectangle (ITpsiMoyronbHHK)

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

Jliig coznanus IpsSIMOYTOJIbHUKA: KJIMKAaeM B CTapTOBOM TOUKe (3TO OyJeT MepBbIi yroi NpsIMOYTOJIbHHUKA) >
pacTsruBaeM > KJIMKaeM BTOpOM pa3, 0003Hauas KOHEYHYIO TOYKY IOCTPOCHHUS - MPOTHUBOJIEIKAIIMIMA
JMaroHaJbHBIN yroi. ECTe U BTOpOI BapHaHT (€CJIM TaK MOKAKETCS YIOOHEH): KIIMKaeM B CTApPTOBOM TOYKE
> TSHEM JIMHMIO > OTIIyCKaeM KJIaBUIILY B KOHEYHOW Touke > B mose «l3Mepurensy BBOOUM AJIUHY U
HIMpUHY (Yepe3 TOUKY C 3arsToil) > HaXXuMmaeM «BBOI». EcTecTBEeHHO, TYT e aBTOMaTHYECKH 00pasyeTcs
«Face» (IloBepxHOCTB), a CTOpOHBI TpsSIMOyroibHUKa cTtaHoBiTCS ero «Edges» (Pebpamm). U cpazy
3allOMMHAEM  MPUHIUNHAIBHYI0  «OTPAHUYUTENbHYI0» OCOOCHHOCTh HHCTPYMEHTa -  CTOPOHBI
MPSIMOYTOJIBHUKA MOTYT CTPOUTHCS TOJIBKO MapajlieNbHO (M MEPHEHANKYISPHO) OCSIM CLIEHBI.

Ecnu mepen 3aBepriaromiuM KJIMKOM IOJIBUTaTh MBIIIKY, MEHSSI MPOMOPLHMUA CTOPOH MPSMOYTOJIbHUKA Ha
ONMM3KHE K KBaJApary, B KaKOW-TO MOMEHT MOXHO «IOHMarh» TMOJOKEHHEe, KOTrJa y Kypcopa IMOSBUTCS
noackazka «Square» (KBaapaT) u ToueuHas nuaroHaibHas JIMHUS, TOBOPSIIME O TOM, YTO IOIYYHUIIU
TpeOyeMblil pe3ynbTar. AHAJOTUYHbIE TOACKAa3KH BO3HHUKAIOT MPU JOCTHXKEHUS MPOMOPLUN «30J0TOTO
ceueHus» - «Golden Sectiony.

Circle (Okpy>XHOCTB)

NHcTpyMeHT prCcOBaHMs IIPABIWIBHBIX OKpPYKHOCTEH. HaunHaeM ¢ yka3aHus IEPBBIM KJIMKOM TOYKH LIEHTpa
> mepeMeriaeM Kypcop Ha HYXHBIA paauyc > KIUKaeM BTOPOM pa3, 0003Hauas KOHEUHYIO TOYKY
IIOCTPOEHHUS.

Btopoii crmoco6: kiMkaeM B TOYKE IIEHTpa > TEpeMelIacM Kypcop Ha HYXHBIM paguyc > OTITyCKaeM
KJIaBUIIy B KOHEYHOW TOuke > B moisie «V3mepurenby BBOAUM paanyc > HaKUMaeM «BBOA». TyT xe
aBTomaruyecku oOpasyercsi «Face» (IloBepxXxHOCTB), a CErMEHTHl OTPaHMYMBAIOIIETO KOHTypa Kpyra
cranoBsTcsa ee «Edges» (Pebpamm).

CymiecTByeT BO3MOXKHOCTh M3MEHHUTH PAaIUyC M KOJIMYECTBO CETMEHTOB, KOTOPHIC BIHUSIOT Ha IIABHOCTH
KOHTYpa OKPYXHOCTH. {7151 3TOr0 Heobxoaumo BeIOpaTh yepe3 riaBHoe MeHto: « Window» > «Entity Infoy.
Polygon (MHOTroyrojibHHK)

WMHCTpYMEHT cO34aHus MHOTOYTOJBHBIX (PUryp, (PaKTHUECKHM — BIUCAHHBIX B OKPY)KHOCTb, C YHCIOM
CTOpOH OT 3 10 999.
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[Tocne BbIOOpa WHCTpPYMEHTa CTaHAAPTHBIA Kypcop H3MEHSETCS Ha «KapaHJal» C IOMOJHUTEIbHBIM
cuMBOoJIoOM. B mone «M3mepurens» BBOAUM KOIMYECTBO CTOPOH M HAKUMAeM «BBOA». Haunnaem
MOCTPOCHHUE KIMKOM B HAMEUEHHOM TOYKE IIEHTpa > MepeMeIacM Kypcop B CTOPOHY Ha HYXKHBIN paguyc >
B nosie «/I3MepuTensy BBOIUM painycC > HAKUMAEeM «BBOI.

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

B GonpmmHCTBE ciiy4aeB OOBEKTHI CO3IAIOTCA MM B IUIOCKOCTH «XY» WM Ha T'PaHH APYroro oObEKTa.
CymiecTByeT BO3MOXKHOCTB CO3JaTh AJIEMEHT OTAEIbHO, B JIIOOOM MeCT€ NPOCTPAHCTBA, B IUIOCKOCTH,
napajuieIbHOM TpaHu J1Io0oro Apyroro oowekra. [jiss 3Toro HeoOXoAMMO: BBHIOpATh 000 MHCTPYMEHT
pPHCOBaHMS > HABECTH Kypcop Ha IpaHb OObEKTa > HakaTb W ylepKuBarh Kiasuiry «Shifty > orBectn
Kypcop B CBOOOIHOE MECTO IMPOCTPAHCTBA U HAPHCOBATH OOBEKT.

WNHcTpyMEHTHI pejakTupoBaHus. Move (epeMelieHue)

WNHucTpyMeHT «Move» HCIoab3yeTcs Il IEpeMEIeHUs TI00bIX 00OBEKTOB, 3JIEMEHTOB TOCTPOCHUIN WU TS
UX MCKaXEHUS 3a CYeT MEepeMEIleHUs OTAEIbHBIX YacTed, a TaK ke oOnajgaer eme HECKOJIbKUMHU
JONOIHUTENBHBIMU (DYHKIIHSAMHU.

Jlns mepeMenieHus oAHOTo 00beKTa MpeABapUTEIbHbIN BbIOOp Heobs3aTeneH. Ecnu nepemeriaere 0ObEKT,
COCTOSIIMIA U3 HECKOJIBKUX YacTel, TO He0OXOAUMO JI0 IEpPEeHOCa BOCIIOIB30BaThCsl HHCTPYMEHTOM «Select»
(BBIOOp) IJIS VIX BBIJICTICHHMS.

Haunnaem mepeHoc Mozeny KJIMKOM B 0a30BOH TOUKE > MepeMeIaeM Kypcop B Hy’KHYIO CTOPOHY (IIBETHAs
MOZICBETKA O3HAYaeT MapajieNbHO OcsAM) > B moie «V3MepuTens» BBOAWM PAcCTOSHHE > Ha)KUMaeM
«BBOI.

Bo Bpems mepeHoca mpu HMCIONB30BaHUU KiaBUIIK «Shifty nBikeHue Oyner 3apUKCHPOBAHO TOJIBKO IO
OHOMY HAIlpaBICHHUIO. AHAJOTUYHBIM MEXaHU3M (PUKCAllMM yHpaBisieTcs KJIaBHIIAMH KIAaBHATyphl CO
CTpEJIKaMH.

Eme onna odenp 3ameuarenbHas QYHKIMS MHCTPYMEHTa — BO3MOXXHOCTh HOJHOBPEMEHHOTO C
NepeMenIeHUEM KOMTMPOBAaHUS IEPEMEIIAEMOI0 JIEMEHTA.

BriOpaB MHCTpyMEHT, mepen WM BO BpeMmsi nepemMenieHus kiukaem kmasumry «Ctrl» (ymepkuBath He
o0si3aTenbHO). [Ipu 3TOM, KpoMe MOACKa3KU HANpaBJIEHUS, LIBETOM JIMHUHU PAIOM C KypCOpPOM MOSIBISETCA
ellle oJ{Ha MO/CKa3Ka - CUMBOJI «+» U MOSABISAETCS KOMUs 00bEeKTa.

J11s co31aHUs HECKOMBKHUX KOMUH (MacCHB U3 AJIEMEHTOB), BOCIIONB3YUTECh CISAYIOIIIMMHE CIIOCO0aMu:

1. Ecnu 3apaHee M3BECTHO KOJMYECTBO KOMWH M PACCTOSHUS MEKAY HHMH, TO HaYMHAEM KOIMPOBAaHHE
MOJICNTU KJIIMKOM B 0a30BOH TOUKE > IIepeMeIaeM Kypcop B Hy>)KHYIO CTOPOHY (IIBETHASI ITOJICBETKA O3HAYAET
napajuielbHO ocsiM) > B mojie «l3MepuTensy BBOIUM pAcCTOSIHAE > HAXXUMAaeM «BBOA» > B IOJE
«M3meputenby BBOOUM *n (N - KOJIUYECTBO JIEMEHTOB) > HAXKUMAEM «BBOJIY.

2. Ecnu 3apanee u3BeCTHO 00Ilee PacCTOSHHUE MEXIY MEPBbIM M MOCIETHUM 3JIEMEHTOM U KOJIUYECTBO
KOMWI, TO HAYMHAEM KONUPOBAHU MOJAENTU KJIMKOM B 0a30BOIl TOUke > MEpeMeliaeM Kypcop B HYXKHYIO
CTOpOHY > B moJie «/3mepurens» BBOAUM 00Illee pacCTOSIHUE > HaKUMaeM «BBOI» > B mojie «3mepuTenby»
BBOJIMM /N (N - KOJTUYECTBO MPOMEXKYTKOM MEX]y JIE€MEHTaMHU) > HAKUMaeM «BBOI.

Rotate (Bpamienue)

WHCTpyMEHT BpaleH!si 00BEKTOB «IIEIMKOMY WIIM UX UCKAKEHHS 3a CUET BPAIICHUS OTAEIbHBIX 3JIEMEHTOB
IIOCTPOCHUM.

[Tocne BBIOOpa HMHCTPYMEHTa CTaHIAPTHBIA Kypcop U3MEHseTcs Ha U300paKeHHe TpaHCIopTHpa
(Protractor) ¢ KpyroBeIMH CTpelKaMu. 3aMeTHM, uTo pabora «Protractor», Kak ¥ IpPyrux MHCTPYMEHTOB
MO (pHUKALINN, KOHTPOIUPYETCSI TOYHBIMH YHCIOBBIMH U3MEPEHUSIMH, TOYHEE — YITIOBBIMH BETMYMHAMHU.
BaxHblif MOMEHT - IJIOCKOCTh M OCh BpalIeHHUs] 00BEKTa OMPEIENISIOTCS MOJOKEHHUEM U OpHEHTaluel B
npoctpaHcTBe «TpaHcmoptupa» mnepen HadaioMm BpamieHusa. Jlng ¢ukcanum  «Tpancmoptupa» B
MPOCTPAHCTBE HEOOXOAMMO HABECTU KypCOp Ha HY)KHYIO TUIOCKOCTh (IpaHb), HAKATh U yAepKuBaTh «Shifty
710 MOMEHTAa YCTaHOBKH 0a30BOM TOYKH.

Jly1st BpateHust OMHOTO 00BEKTa MPeBAPUTEIIBHBIN BHIOOP HEOOSI3aTEIICH.

Ecnu Bpamiaere 0ObEKT, COCTOSAIIMKA M3 HECKOJIBKHX YacTei, TO HEOOXOIMMO 3apaHee BOCIOJIb30BaThCs
HHCTpyMeHTOM «Select» (Bb16op) 1715t UX BBIACTICHHUS.
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HaumnaeMm BpaiieHne MOAETH KJIMKOM B 0a30BOW TOYKE > MOBOPAUYMBAEM Kypcop B HYXKHYIO CTOPOHY > B
nojie «VI3MepuTensy» BBOAUM yTojl B rpagycax > HA)KUMaeM «BBOY.

Tak >xe, kak u npu nepeHoce, kinasuma «Ctrl» mo3onsger co3naBare konuu. TOT ke TPUHIHUIT 3aJI0KEH JUTS
CO3JJaHMs KPYroBOro MaccuBa. ToONBKO BMECTO 3HAYEHHUS PACCTOSIHUS B MUJUTUMETpPAxX BBOISATCS YIVIBI B
rpaaycax.

Scale (macmtabupoBanue). 3epkanbHoe oTpakeHue (Mirror)

WHCTpYMEHT MCHONB3YETCS Ui U3MEHEHUS Pa3MEpPOB U MPOMOPLUUH OOBEKTOB LEIUKOM M UX OTIACIBHBIX
AIIEMEHTOB /ISl UCKakeHHA. 11 yka3zaHus oObekTa OyIyliero MaciradbMpoBaHusl BOSMOXKHBI JIBa BapUaHTa
BbIOOpa (Kak M Ui JPYI'MX paHee PpacCMOTPEHHBIX HWHCTPYMEHTOB MOIU(HKALMN): MOXHO WU
IpeBapUTEIHHO BBIOpATh €ro MHCTpyMEHTOM «Select» (BbIOOp), a 3aTeM BBIOPATh (BKJIIOYUTH) HHCTPYMEHT
KJIMKOM Ha KHOMKE (CTaHJapTHBIA Kypcop M3MEHSETCsl Ha M300pa’keHHe WHCTPYMEHTa), WM CHadaja
BKJIIOUNTh MHCTPYMEHT, a 3aTeM KIMKHYTb €r0 KypcoOpoM Ha 00BEKTe (3JIEMEHTE).

[Ipexxne Bcero, 3aOMHUM MPUHIMIIMATIBLHOE OrpaHUYeHHE MexaHu3ma Mmacuitadbuposanus SketchUp - on
paboTaeT TONBKO W BCET/Ia M0 HAMPaBJICHUSAM OCEH CIICHBI (KpacHOM, 3eIeHOU, cuHei)! PaccmoTpuM 310 Ha
npuMepe KyOHuKa, «IpaBUIbHO» OPUEHTHPOBAHHOTO MO OCSIM, T.€. TAaKOro, B KOTOPOM KaxJaas U3 rpaHei
(moBepxHOCTEH) mapajuieJbHa OIHOMY M3 IITAHOB OCEH, a pedpa, COOTBETCTBEHHO, MapajlieIbHbI OCSM.
CHauana BbpIOEpeM ISl MacIITaOMpOBaHUS OIHY W3 TpaHEW, HAaIpUMEp - BEPXHIOI, T.€. (PaKTHUYECKU
paccMoTpUM paboTy HHCTpyMeHTa Ha Tuiockoit popme. [TosBnsiercs rabapuTHbIe TpaHH U3 KEJITHIX JTUHUNA C
3€JICHBIMU KyOMKaMU - «grip» (3aKMMaMH) B yIJlaX U B cepeuHax pedep - Bcero § IIT. Ha TOBEPXHOCTD.

Kaxnas mapa 3a)XKMMOB «OTBEYAaeT» 3a BO3MOXKHOE HaIpaBICHUE MacIITaOMPOBaHUS B OHY U APYTYIO
CTOpOHY. B 3TOM «Iu10CKOM» TpuUMepe, MOHATHO, OyIyT 3aJeWCTBOBAaHBI TOJIBKO JIBE OCHU - 3€JIeHas U
KpacHasl.

Pazo0parkcs ¢ TeM, 4TO MPOUCXOAUT P NepEeMENICHHH 3a)KUMOB B cepeuHe pedep, J0CTaTOYHO MPOCTO -
rpaHb OyleT MacIITaOMpOBaThCS BIOJIb OCH B HANpPABICHUU «IEPETATHUBAHUS» 3aXKHMa. AHAJIOTHUYHO
MHCTPYMEHT PabOTaeT ¢ 3aKMMaMH, PAacHOJIOKEHHBIMH B yIJIaX TPaHH, TOJIBKO TEMEPb YXKE MPOHCXOIUT
nponopuroHansHoe (uniform) macmrabupoBaHuE, T.€. OAHOBPEMEHHO IO JIBYyM OCsM (B IMpHMEpe Ha
TPETbEM PUCYHKE BBIIIE - KPACHON M 3€JICHOH ), TOCKOJIbKY HalpaBJIieHHEe MAacIITAOMPOBAHUS HAXOTUTCS MO
YIVIOM K IIAHaM OCEU CLICHBI.

Tenepr 0OpaTM BHUMaHKE HA CIEAYIOLINE BO3SMOXKHOCTH:

- ¢ Haxaroil knaBumei «Ctrl» mpoucxoauT ABYHampaBiIeHHOE MaclmTaOupoBaHHE (B 00€ CTOPOHBI) IO
JIMHUH, COSIUHSIONIEH 32)KUMBbI OT LIEHTPA BHIOPAHHOTO 2JIEMEHTA;

- TepeKiIoYarelib  MOMEePeMEHHOro  Haxarus  kiaBumeidl  «Shift»y  mpomopumonampHOrO — /He
MPONOPIHMOHATFHOTO MAaCIITAOMPOBAHUE 110 33/1€HCTBOBAHHBIM OCSIM.

Kpome Ttoro, ecnu ompHoBpemeHHO Oynem yaepxwuBath «Ctrl» + «Shifty, momyunm macmrabupoBanue oT
LIEHTpA - 32 YIJIOBBIEC «3aKUMBI» - HETIPOIIOPIIMOHAIBHOE, 32 BCE OCTAJIbHBIC - IPOIIOPIIHOHATIBHOE.

Eme crnoxHeill cuTyanus ¢ TpeXMEpHBIM OOBEKTOM, MOCKOJIBKY JIF00ast OMIMs MacIITabupOBaHUs, B T.4. C
knaBumamu «Ctrl» u «Shifty Oyner BIMATE Ha TEOMETPHIO y’Ke TIO BCEM TPEM OCSIM CLIEHBI OZTHOBPEMEHHO.
[TocMoTpuM, YTO TIPU 3TOM MPOUCXOJNT - BHIOEpEM BeCh KyOMK LIEIMKOM M BKIIIOYMM MHCTPYMEHT. 311€Ch,
MPEX/Ie BCEro, BUJIUM IOSBICHUE €IIE OAHOTO «3a)XKMMay» [0 IEHTPY KaXIOW IpaHU - 3TO U MOHATHO,
MOCKOJIBKY TOSIBIISIETCS BO3MOXKHOCTh MACHITAOMPOBAHHUS €IIE MO OJHOH OCH, HOPMAaJbHOM K IUIOCKOCTH
rpaHH.

B ciyuae BBOma B mose «M3MepuTenb» OTPHULATENbHBIX 3HAYEHUH IMOJIydaeM 3€pKalbHOE OTPaKCHHE
(Mirror) o6bekTa. MOXXHO TOJIYYUTH TOT YK€ PE3YJIBTaT, €CIIH MEPEHECTH «3KUMbD» B TTPOTHBOIOJIOKHYIO
CTOpOHY, 33 TPAHMIIBI 0OBEKTA.

Offset (mogobue)

CaM MHCTPYMEHT HE CO31aeT HOBBIC TPEXMEPHBIC OOBEKTHI, OJJHAKO YPE3BBIYAHO TOJIC3eH U IOCTOSHHO
HCIONIB3yeTCsS B paboTe, 3HAUYMTENIBHO oOJierdas 3ajaqd JOOABIICHUS JeTaled B MOJCIb W CO3JaHHS
00BEKTOB CO CIIOKHBIMU 00BEMaMU.
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KopoTko mpuHIMI ACHCTBUS - CO3/ACTCS KOMHUS JIekKAIIUX B OJHOM IUIOCKOCTH pebdep MoBEepXHOCTEH
JOOBIX OUepTaHUH (@ TaKkKe OTAEIbHBIX KPUBBIX) 3@ CUET UX KONMMPOBAHMS HAa OAMHAKOBOM PACCTOSHUU OT
HICXOJHOTO TIOJIOKEHUS IEMEHTOB - KaK BHYTpb, TaKk U HapyXKy. [Ipuduem noja «KpHUBBIMUY) IIOHUMAETCS BA
u 0oJiee CMEXHBIX MPSAMBIX JIMHEHHBIX CETMEHTa, JIeXKAllue B OJHOM MJIOCKOCTH - o 3D-TepmMuHOIOrUN -
«coplanar» . Takum o00pa3oM, €clii  TMOMNBITATECA NPUMEHUTH HHCTPYMEHT K OTAEIBHOM MNpsMOn
JUHUU-PEOpPY HIIM KPUBOM, BCE CETMEHTHI KOTOPOW He «coplanary, MOSBHTCS «3allpellarolluii 3HAaK» ¢
COOTBETCTBYIOIIEH TEKCTOBOM MoJICKa3koi. U ere - 17s1 OTAETBHBIX KPUBBIX TpeOyeTcs MpeABapUTEIbHbIHI
BBIOOp BCEX €€ CerMEHTOB MHCTpyMEeHTOM «Selecty (BbIOOD).

B ciyyae ¢ moBepXHOCTSIMH, IMOCKOJIBKY CO3/IAIOTCSI HOBBIE peOpa, Bcerja Co3JaeTcs U HOBasi MOBEPXHOCTh
(IpOTIOPIIMOHANBHO OOJBIINX MIIM MEHBIIUX Pa3MEPOB), KOTOPYIO OHU OTPAHUYHBAIOT.

[Tocne BwIOOpa moBepxHOCTH (peOpa) Ha omHom u3 pebep (On Edge) mosBnsieTcs kpacHas TOdKa,
MIOKa3bIBAIOIIAsl «TOYKY OTCUETa» BO3AEHUCTBUS MHCTpyMeHTa. [locie 3Toro TdHeM Kypcop C HaKaTo
KJIaBUILEH BHYTPH (CO37aeM BHYTPEHHHM, MEHBIIMN KOHTYp) WM HapyXy (CO3/1aeM BHEIIHUH, OONBIINA
KOHTYpP) OT MCXOJHOTO pedpa, W JUIsl 3aBEpIICHUS OMLMU OTIYCKAaeM KJIABHIIY MBIIIM B HYXHBIH MOMEHT
(MOXXHO BBECTH B CTpOKy «M3MepuTenp» TOUHOE 3HAYEHHME IS CMElleHMs ). [[BUkKEHHE CONPOBOXKIAETCS
BPEMEHHOU YEPHOU TOYEUHOH JIMHUEH, IT0CKA3bIBAOIIECH HAIIPABICHUE NCUCTBUS HHCTPYMEHTA.
NHCTpyMEHT MOXXHO HCIIONB30BaTh C TEM K€ MPUHIIMIIOM ACHCTBUSA U 1S padboThl ¢ «Arcy (dyramu), u ¢
KPUBBIMH, HAPHCOBAaHHBIMHU HHCTpyMeHTOM «Freehand» - ux xomuu Taxke co3qar0TCsl B TOM K€ MIIOCKOCTH,
YTO ¥ UCXOIHBIN JIEMEHT.

Push / Pull (BeinaButs / BeITSHYTB)

WHCTpyMEHT NCHONb3yeTCsl Ul «BBIAABIMBAHUA» (BBITATMBaHUS) 2DMNOBEPXHOCTEN B TPEThE U3MEPEHHE.
WuctpymeHnt He paboraer ¢ peOpaMu, a TOJNBKO C TOBEPXHOCTSIMM M - TOJIBKO B HAaIlPaBICHUHU,
NEPIEHIUKYISIPHOM CaMON MCXOAHOM NOBEpXHOCTU. U eme - «3a pa3» MOXHO NMPUMEHUTH WHCTPYMEHT
TOJIBKO K OJJHOM, €JMHUYHON MOBEPXHOCTH, T.€. OH «HE yMEET» OJHOBPEMEHHO padoTaTh ¢ HECKOJIbKUMH
(coOpaHHBIMM MHOKECTBEHHBIM BBIOOPOM) TIOBEPXHOCTSIMH, JaXe JISKALUTMMU B OJHOM TuIockocTu. Ecin k
MOBEPXHOCTH, KOTOPYIO MBI BBIOpAIM Ui BBIJABJIMBAHHUS HEBO3MO)KHO NPHUMEHUTH 3TOT HHCTPYMEHT,
MOSIBJIAETCSL MOJICKA3Ka PSAJOM C KypCOpOM B BUJE CHMBOJIA «3aIllPELIAIOLIET0 3HAKa». Takod TUIMMYHBIN
Clly4ail - TIONBITKa «BBIJABUTHY» KPUBOJIMHEHHYIO (TOYHEE - CIVIA)KEHHYIO) IIOBEPXHOCTb, HAIpHUMEp -
OOKOBYIO ITOBEPXHOCTH LMIIMHAPA, TOCKOJIBKY B 3TOM ClIy4ae OHa BOCIIPUHUMAETCS HE KaK IUIOCKasl.
[TpyuMeHUTH 3TOT MHCTPYMEHT IMPOCTO: BBIICIUTh HYXKHYIO I'paHb > BbIOpaTh MHCTPYMEHT «BBITaBUTH) >
KIIMKHYTh KypCOPOM Ha I'paHb > MEPEMECTUTH Kypcop B HY>KHYIO CTOPOHY > B moje «l3mepurens» BBECTH
pPacCTOsTHUE > HAXKaTh «BBOMY.

[Ipn ucnonw3zoBanuu kinaBuimm «Ctrl» BeimaBnuBaHMe OyIeT 3aBEpIIATHCS CO3IaHMEM HOBOW CTapTOBOM
MIOBEPXHOCTH, KOTOpas MpU AaJbHEHIIEM IBHKEHUH Kypcopa OCTAeTCsl Ha MEeCTe... M Tak Jajee - Kak Obl
«TIOATAXKHO.

Takum 00pazom, GakTHUECKU MPOUCXOAMT BO3JECHCTBHE HE Ha caMy BHIOPAaHHYIO MOBEPXHOCTh, a Ha €€
KOIIHIO, ITPH 3TOM «OPUTHMHAJ «OCTAETCsI HA MECTE.

U eme onHa oueHb moje3Hast (PyHKIMS - €CIH Cpa3y MOciie MPUMEHEHUS Ha OJHOM MOBEPXHOCTH JABAXKIbI
OBICTPO KIIMKHYTH (ABOHHOM KJIMK) HHCTPYMEHTOM KypcOpa Ha APYroi - 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€ BBHIIABIUBAHUC
wiockocTu 2D-durypsr (ipoduis), HO yke 1Mo (BIOJb) ONpeAeTieHHON HarnpaBisomen Tuaun (myTH). [Ipu
3TOM Tpo(uIeM BBIIABIMBAHUS MOXET OBIThH JTH00ast moBepxHocTh (Face), a nanpasnstomieit (Path) - mobas
OJIMHOYHAS TUHUS-pEOPO (MIpsMasi, TOMaHasi WM KpUBasi) WK peOpo APYroi MOBEPXHOCTH.

C naHHBIM UHCTPYMEHTOM BO3MOXKHBI Pa3HbIC MMOCIEI0BATEILHOCTU ACUCTBHIA SISl CO3MAHUS MOJICIIH:

1. BeiOpars uHCTpyMeHT «Crhemyii 3a MHOW» > KIMKHYTh KypcOpOoM Ha Mpodwib (JKeIaTelbHO BO BCEX
CllydasiX 3apaHee pacHoJOXKHUTh IUIOCKOCTh MpOo(uis NEepHeHIUKYISIPHO JIMHUU TYTH) > TPOBECTH
KypCOpOM BJIOJIb ITyTH > KJIIMKHYTh B KOHIIE MTYTH.

2. Bribpare uHcTpyMeHTOM «Select» (BBIOOP) BCe CErMEHTHI IyTH > BBIOpaTh MHCTpyMeHT «Crenyid 3a
MHO¥» > KIIUKHYTh KypCOPOM Ha MPOWIIb.

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

22



Divide (ITogenuts)

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

- KypCcOpOM MBIIIKH JIBUTAaTh €r0 MO OOBEKTYy, MpU TMOSBIECHUH HYKHOTO KOJWYECTBA KPACHBIX TOUEK
CZEJIaTh 3aBEPLIAIOIINN KIIMK JICBOW KHOIIKOM MBIIIIH;
- BBECTH C KJIaBUaTyphl B noJie «M3MepuTenb» HyKHOE KOJTMYECTBO CETMEHTOB M HAaXaTbh «BBOI.
IIpakTn4yeckoe 3ansATHE.
N3yuuth 6a30Bble HHCTPYMEHTHI PUCOBAHUS M PEIAKTHPOBAHUS
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
Hapucosars monens noma.

Tema S. Criaxusanue pedep. Cion. BecnomoraresibHble, KOHCTPYKIIMOHHBIEe HHCTPYMeHTHI (YK-6)
Jlexknus.
Soften / Smooth Edges (Cmsiruenune / CrnaxxuBanue peodep)

OnTUMaNbHBIM SIBIISIETCS TTOIXOA, MPH KOTOPOM HCIIONIB3YEeTCS MUHHMAJIbHO HEOOXOMMMAs JeTaTU3allHsl
Mojiernieil B coueTaHuH ¢ dPPEKTOM CMATUYCHHS/CITIAKUBAHHS. DTa OIIHUS OTKPHIBACTCS M3 TJIABHOTO MEHIO
«Window» (OxHo) > «Soften Edges» (CrnaxuBanue pedep) Wi U3 KOHTEKCTHOTO.

«Angle Between Normals» (Yron Mexay HOpMaJISIMU) - BEJIMYMHA YITIa MEXY CMEKHBIMU TTOBEPXHOCTSIMH,
IIPYU TPEBBIIICHUN KOTOPOH «peOporpaHuia» MEXIy HUMH OyleT BH3yallbHO CMSATY€HA WJIM CIVIaXKEHa.
Hactpoiiky npou3BOIMM TIOI3YHKOM, NPH 3TOM pPE3YJIbTaT HMHTEPAKTUBHO OTOOpaXaeTcs Ha MOJEINH.
Buaum, 4to ¢ yBenuueHHeM 3HaueHHs yria (IpU HepeMelleHHH MOJ3yHKa BIpPaBo) OyleT MPOUCXOAMTH
OoJiblllee MCKaXKEHWE MOJIENH, COOTBETCTBEHHO IMOAOMpAcM ONTUMANIbHYIO Benu4uHy. O4YeBHUIHO, YTO
KpaifHee JeBOe MOJOKEHHE TOJ3YHKa (paKTHUECKH O3HA4YaeT IMOJHOE OTKIIIOYEHHE CriaxkuBaHus. Takas
BO3MO)KHOCTh MHOTIAa TpeOyeTcs UIsi BPEMEHHOT0 HAIMISTHOTO MOKa3a TeOMETPUU TMOBEPXHOCTEH CIIOKHON
KPUBU3HBI, [I0CKOJIBKY HEKOTOPBIE HHCTPYMEHTBI BKIIFOYAIOT CITIA)KUBAHUE aBTOMAaTUYECKH.

Pesynbrar Takyke 3aBUCUT OT COYETAaHU [1apaMETPOB, HA3HAYAEMBIX IIEPEKII0YATEIIAMU HIKE TI0JI3yHKA:

«Smooth Normals» (CrmaxuBanue HOpMaliel) - BKIIOYCHHE 3TOH OIIHMH «CITIAXKHBACT» pedpa MEKIy
CMEKHBIMU TIOBEPXHOCTSIMH, TaK, YTO OHU BMECTE HAYMHAIOT BOCTIPUHUMATHCS NMPOTPAMMON KakK €IHMHasl,
IeJIbHAST KPUBOJIMHEWHASI TOBEPXHOCTb.

«Soften Coplanar» (Cmsrdyenne KOMIUIAHAPHBIX, JEXKAIIUX B OJHOW IJIOCKOCTH TOBEPXHOCTEH) -
BKIIFOYCHHE JTON OMNIMH «CMAT4aeT» pedpa MexAy CMEKHBIMH, JIEKAIMIMMHA B OJHOW TUIOCKOCTH
MOBEPXHOCTSMH, JI0 UX MTOTHOTO CKPBITHUS.

Eme oquH, OBICTpBIN crioco0 CIIaXUBaHUS — UCTIONB30BaHNE HHCTpyMeHTa «Eraser» (J1acTHK) B cCOYeTaHUH
¢ kmapume «Ctrl». OTkIoUeHHE CIIa)KMBAaHUS BO3MOXKHO TIPH HMCITOJIB30BaHUM HMHCTpyMeHTa «Eraser»
(mactuk) B coveranuu c knaBumamu «Ctrl» + «Shifty (mpu ycmoBum, yto Brmrouena omius «Hidden
Geometry» - CKpbITasi FTEOMETPHUSL, CM. HIXKE).

Eme pa3 ormMeruMm, 4TO CMATYeHHE/CTIaXHBaHUE pedep — YHCTO 3pUTEIBHBIM d(PQEeKT mpencTaBieHUs
MOJIENI, KOTOPBIM HE BIMSICT HA €€ TEOMETPHUIO - YTOOBI yOSAUTHCS B 9TOM, CHACIIAWTEe TPOWHOW KIMK Ha
CIITa)KeHHOM OOBeKkTe (BBIOOP BCEX AJIEMEHTOB), YTO JACT BO3MOXKHOCTH YBHUIETh B T.4. €r0 CKPBITHIC
ommuei pedpa.

Layers (Cnon)

OcHOBHOE MpeIHa3HAYCHUE U MPSIMOU pe3yNbTar NEHCTBHUS CIOEB — paclpenelieHre M0 HUM OOBEKTOB C
BO3MOXKHOCTBIO MX MTOKAa3a/CKPBITHS 32 CYET BKIIFOUCHUS/OTKIIFOUCHHS BUIMMOCTH CAMHX CJIOEB.

3amyCcTUTh AMCIIETYEp CIOEB MOXKHO uepe3 raBHoe MeHIo: « Window» (OkHo) > «Layer» (Cnoit). Takxke
111 pabOTHI CO CIIOSMU MOYKHO MCIIOJIb30BaTh KHOMOYHYIO MaHenb «Layers» (Cion).

B nuanoroBom okne «Layers» (Cioun) Bbl MoxkeTe UCIIONIb30BaTh CIAEAYIOMINE BO3MOXKHOCTH:

- KHOIIKA CO 3HAKOM « + » - 70OaB/IsIET HOBLIN CIOI;

- KHOIIKA CO 3HAKOM « — » - YIAJSIET CIOM;

- xonmoHka «Name» (Mmst) — Ha3BaHue cios (Ui MEPEeHMMEHOBAHUS CJIOSI BAXK/Ibl KJIIMHYTh Ha Ha3BaHUE
CJIOSI; TOUKA CJIeBa OT Ha3BaHUsI OMpPEesieT aKTUBHBIH CII0i);

- konoHka «Color» (LIBeT) — 1BeT 00BEKTOB Ha CJIOE;
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- koJnoHKa «Visible» (BuauMocTs) — ckpbITHE/0TOOpakeHHEe 0OBEKTOB TaHHOTO CIIOS;
- kHonka «Detailsy» (/leranu) — momosHUTETEHOE MEHIO, BKITIOHaroiee koMaHbl: «Select Ally (Beimenuts
BC€) - BBIJICTIUTH BCE CYIECTBYIomUe ciiou, «Purge» (OUnuCTUTh) - yaanuTh HE UCTIONb3yeMble ciiou, «Color
by Layer» (LIBeT mo ci1010) - 00BEKTHI OKPAIIUBAIOTCS B IIBET CIIOSI.
[Tepemerienue 0ObEKTOB CO CIIOS HA CIIOW BO3MOXKHO uepe3 auanoroBoe okHo «Entity Info» (Munpopmanus
00beKTa), JOCTYIMHOTO Yyepe3 raBHoe MeHI0 « Window» (OkHO).
Hide / Unhide (ckpbiTe / 0TOOpaxeHue) 00bEKTOB
B mpouecce paboThl, 0COOEHHO B CIIOKHBIX MPOEKTaX, HEKOTOpPble OOBEKTHI MOTYT MEIIAaTh, 3aMEIJIATh
paboty. [ns ymoOcTBa nanbHEHIIEro MOAEIUPOBAHUS MOXHO BOCHOJIB30BaTbCid (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 menio «Edity (Pemakruposarts);
3. Yepes xoHTeKcTHOE MeHIO KoMaH 1011 «Hide» (CKphITh).
4. B nuanoroBoMm okHe «Entity Info» (Mudopmarus oobvexra) ramouxoit «Hiddeny (CkpbIThIii);
5. C momomipto nHcTpymeHTa «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 CHUTyallUM, KOTJa B XO[€ padOThl HYKHO «BBIOOPOYHO» OTMEHUTH CKPBITUE IS
KaKUX-TMOO OTAENBHBIX 2eMEHTOB (00BEKTOB). [l ATOrO Ciaydas MpeayCMOTpeHa CrelraibHas OIIIHS
«YCIIOBHOTO» TTOKa3a BCEX MOCTPOCHHH, CKPBITHIX paHee onmuer «Hide». Mcronb3yeM myHKT MeHIO «Viewy
> «Hidden Geometry» (Bum > CkpbiTas reoMeTpusi) — CKPBITBIE TOCTPOCHHS OyayT IOKa3aHbI
(«TIposIBATCSA») B CLIEHE B «IIYHKTHUPHO-ceTOYHOMY» BHje. [locie 3Toro, moHSATHO, HYKHbIE OOBEKTHI JIETKO
BBIOpaTh, CleNaTh «HOPMaJbHO BUAMMBIMKY» omuued «Unhide», m cHOBa BBIKIIIOYUTH TOKa3 CKPBITOM
rEOMETPUHU.
Bcnomorarensabrit muHCTpyMeHT «Tape Measure» (pyneTka)
Hauynem 3HaKOMCTBO 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 CILEHBI U
BBITIOJTHSIOTCS] pa3METOYHBIE OTepalliy.
«Pynetka» paboTraeT (BBHITATUBACTCS) B JIOOBIX HAIPABJICHUAX, HO Yallle BCETO, YTO MOHATHO, IPUMEHSETCS
100 B MIIOCKOCTSX IUIAHOB OCel, MO0 «BEAET OTCUET» OT JUHMI oceil u pebep 00bekToB. Eciu HaunHaem
«BBITATUBAHME JICHTBD» PYJICTKH OT KOHEYHON TOUKH JIMHUHU, peOpa (MM TOUKH Hadajda ocel — «originy), To
o 3aBeprieHun omiuu co3ngaercs «Guide Pointy (OmopHasi Touka, TOYKa pa3METKH); €CIIM HauWHAeM OT
m000i# Ipyroi (MpoMeKyTOYHOW) TOYKU HA JIMHUM, pedpe (i Ha 1060t ocn) — «Guide Line» (OnopHas
JIMHUSA, JIMHUS pa3METKH) OECKOHEYHOM JUINHBI.
Pa3merouHble 3MeMeHThl 00eCIeYnBaOT BBICOKYIO TOYHOCTh MOCTPOCHUMN 3a cueT 3(PQeKTa «IPUBIZKI» K
HUM JIPYTUX 3JIEMEHTOB IOCTPOCHUM, a MOATOMY C UX MOMOIUIbIO ynoOHee (a MHOTJa 3TO U €AMHCTBEHHAs
BO3MOXKHOCTb) TOYHO CO3/IaTh 3JIEMEHT WJIM IMPOU3BECTH MoauduKaluuu pedep M MOBEPXHOCTEH, BMECTO
TOTO, YTOOBI MBITATHCS «BBUIABIIUBATHY MBILIKOW HY>KHOE PACCTOSHUE WU TOUKY.
MoxHO ucnonb3oBarth «PyneTky» B posid MOJHOTO aHAjlora peajbHOr0 MHCTPYMEHTA, T.€. TOJNBKO JUIS
3aMepa paccTosHUsA 0e3 CO3/[aHus Pa3METOYHBIX JUHUM (Touyek). J[s 3Toro B KauecTBe MepeKitodaress
UCIIOJIBb3yeM IMonepeMeHHoe HaxkaThe KiaBuln «Ctrl» (3Ha40K «+» y Kypcopa CHUMAETCs).
Eme ogna oueHs nonesHas QpyHKIMS HHCTPYMEHTA - CIIOCOOHOCTh MacIITaOUPOBAHUS IIETUKOM CLIEHBI WIIH
OT/ICTBHOTO JJIEMEHTA.



Kak 310 paboraer? Bribupaem pedpo 00bekTa, KOTOpPOE J0KHO UMETh B UTOTE ONPEIEICHHYIO H3BECTHYIO
JUIVHY, U OTMepsieM «PyieTkoi» paccTosHME OT OJHOM €ro KOHEYHOW TOYKM 0 Apyroul. [lamee Bmecto
(dakTHuecKkoro 3HaueHWs JIUHBI peOpa B maHenu «Measurements» (M3mepurenb) BBOAMM CBOE
(HeoOxoaumoe), U mociie HaxaTus «Entery MosiBUTCS OKOIIKO C 3alIpOCOM O TOM, XOTUM JIH JICHCTBUTEIHHO
M3MEHUTH pazmep? HeoOxoammo BeIOpaTh OMH U3 BAPUAHTOB:

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

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

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

Protractor (Tpancnoptup)

Haznauenue u nmpuHuun aeiictBus «TpaHcropTupa» Takke MOHATHBI U3 Ha3BaHMs - C €0 MOMOIIbIO
U3MEPAIOTCS YIIOBBIE BEIMYMHBL. VIHCTpyMEHT sBIsSIeTCs COCTaBHOM wYacTh HMHCTpyMeHTa «Rotatey,
KOTOPBIN M3y4€H J0CTaTOYHO MOIPOOHO.

B pamMkax Harel TeKymiei TeMbl 0CTaeTCs TOIBKO 100aBUTh, UTO « TpaHCIOPTHUP» MOKHO MCIIOIB30BATh U B
«YUCTOM» BHJIE, KaK OTIENbHBI MEXaHU3M H3MepeHHs U pa3MeTKu. [Ipu 3TomM oH paboTaeT mpakTHYECKU
aHAJIOTUYHO TIEPBOMY PACCMOTPEHHOMY H3MEPUTENbHOMY HWHCTpyMeHTy - «Tape Measure» (pyneTka),
€CTECTBEHHO, TOJIBKO B YIJIOBBIX U3MEPEHUIX U €MHULIAX.

Kpome u3mepenus yrioB, HHCTpyMEHT Takxke co3maeT «Guide Line» (OmopHbIe IWHUK) U3 CTOPOH 3TUX
yrioB. «TpaHCOPTUP» MOXKET TakXKe pa3Menarbecs JU00 Ha IIaHax oceill (M «BECTH OTCYET» OT oceid),
nM00 Ha TOBEPXHOCTAX OOBEKTOB, NMPUHHMMAs COOTBETCTBYIOUIYIO IUIOCKOCTh OpHEHTAlMH. MOXXHO
3a(UKCUpOBaTh 3Ty OPHUEHTALMIO, HaXaB W YyaepKuBas kiaBuily «Shifty, uro maer BO3MOXHOCTH
nepeMecTuTh « [paHCTIOPTUP» B IPYTrO€ MECTO B TOM K€ MOJI0KECHHUH.

Jiis moctpoenust «Guide Liney» (omopHO# TUHUM) MTOCIE BEIOOpA HHCTPYMEHTA!

1. [TomemraeM Kypcop B HY>)KHOE MECTO U NIEPBBIM KIIMKOM MOKa3bIBA€M TOUYKY IIEHTpA BpAILEHUS - BEPUINHY
OTMEpSIEMOr0 yIJa.

2. Bpammas pyneTky, KIHKaeM BTOPOH pa3 i ONpeneieHUs MOJIOKECHHs TIEPBOM JTUHUU Pa3METKH (OITHOU
CTOPOHBI yIJIa) Ha OCH, TOBEPXHOCTH WJIH peOpe 0ObeKTa.

3. Bpamas «pyneTky», KIMKaeM TPETUM pa3 sl ONPEACNICHUS MOJOKEHUS BTOPOM JIMHUM Pa3METKHU
(BTOpO# CTOpOHBI yTiia) B HYXHOW (PMHAIBHOW TOYKE, KOTOpas OCTAeTCs B CLIEHE, KaK OMOpHAasl JTUHUS.
Buanm Taxke muHaMUYECKU KOHTPOJIb 3a 3aMEPSIEMBbIM YIIIOM B manenn «Measurementsy (M3mepurtens) ¢
BO3MOKHOCTBIO BBO/Ia CBOETO 3HAYCHHMS B rpamycax (Miu kodhduireHTe ykioHa) mociae Hayaia win (asy
MOCJIE 3aBEPIICHUS U3MEPEHUSI.

B wTore nampapisioniye - CTOPOHBI yIVIa OCTAlOTCS B clieHe. MOXKHO OTKJIIOYUTh UX YCTaHOBJIEHHOE IO
YMOJIYaHUIO MOosiBIIeHUE, KITUKHYB «Ctrl» (aHamoru4Ho 31oil e onuuu y «Pynerkm).

Axes (Ocn)

HaznaueHue MHCTpyMEHTa — MEepeMEIICHNE UIH NIEPEOPUCHTALIUS OCHOBHBIX ocell cueHbl. [lorpeOHoCTh B
TaKOW ONIIMM MOXKET BO3HHUKHYTH HpU padoTe ¢ 3JIEeMEHTaMH, PUCOBAHHME WIM MOAU(DUKAIIMH KOTOPBIX
JOJKHBI IPOMCXOANUTD MOJ] YIVIOM K HalpaBJI€HUSIM OCHOBHBIX OCEM.

BrIMoTHUTE IEpeopUeHTAITNIO0 0CEH MOKHO CIIEAYIOIHUM 00pa3oMm:

1. Bxuitoyaem kHOKy «Axes» (OcH) M momelnaeM Kypcop B BHJI€ CUMBOJA U3 OTPE3KOB TPEX LBETOB B
cueny. Kak BuauMm, npu 3ToM opueHTaIUsl OTPE3KOB CUMBOJIA COOTBETCTBYET OPUEHTAIIMN OCEH CLIEHBI 110
ymomyanuio. Kinkaem Kypcopom, Hampumep, B yroi rpaHH, o0o3Ha4as HOBYIO TOuky «Origin» - Hayana
KOODPJIMHAT.

2. TsaHeM Kypcop (pa3BopayrBaeM «TPOMHUK» OCel) BIIOJb OJHOTO M3 pedep — 0003HauUaeM HaIpaBiICHHUE
KpPacHOI OCH M KITUKOM (PUKCUPYEM ero.

Tsnem Kypcop BIOib pebpa, NepIEHANKYISIPHOTO MEpBOMY (ITOBOpPAYMBAEM 3€JICHYIO0 OCh) — 00O3Ha4YaeM
HalpaBlIeHHE 3€JICHOM OCH M KIMKOM (HUKCHpyeM €ro, IOClieé Yero CHHSS OCh aBTOMAaTHUECKU
COPUEHTHUPYETCS NMEPIEHAUKYIIAPHO KPACHO-3€JI€HONU IUIOCKOCTH. B HMTOre mojgydaeM HOBYIO OPHUEHTALIMIO
CUCTEMBI OCEH CLIEHBI.

Ilocne 3aBeplieHUs HYKHBIX JIEUCTBUM MOXHO JIETKO BEPHYTb CTaHIAPTHYIO OPHUEHTALUI0 CLEHBI —
KJIMKHYTh TPOBOM KHONKOM MBIIIM Ha 000 M3 Oocell U B KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «Reset»
(ITepeycraHoBUTH).
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B TOM e KOHTEeKCTHOM MEHIO Ha 11000 U3 oceit BeiOUpaeM IMyHKT «Movey (IlepemecTuts) - mosBiseTcs
nuanoroBoe okHo «Move Sketching Context», B KOTOpOM MOXKHO BBECTH YHCJIOBBIEC NTapaMeTPbl H3MEHEHUS
nonoxenust (Move) u opuenranuu (Rotate) kaxmoii u3 oceil.

Ho u 310 He Bce - cyIecTByeT elie 0JJuH, HAMHOTO OoJiee ObICTPBIN U yAIOOHBIH MEXaHU3M NEPEOPUECHTALIUN
ocell - B KOHTEKCTHOM MEHIO HY)KHOW MOBEPXHOCTH 00BEKTa BhIOMpaeM MyHKT «Align Axes» (BbIpoBHATH
OCH) - OCHOBHBIC OCH CIICHBI (IIJITaHBI OCEH) yCTAaHABIMBAIOTCS IO TEKyIIeH BBIOpaHHOW moBepxHOCTH. U
MOCJIEHSAS IeTajdb - ONIMUU NMEPEOPUEHTALMU OCE HEe BIMAIOT Ha «3€MJII0» B MEXaHH3MaX MOCTPOCHUS
TEHEH Ha 3emJie U MoKa3a 3(GEeKTOB BU3yaTU3aINH «3EMJIH U HE0ay.

Dimension (Pa3mep)

OTOT MHCTPYMEHT HUCIHOJIB3YETCs Ui YCTAaHOBKH pPa3MEpPHBIX 3JEMEHTOB («0Opa3MepuBaHHA») OOBEKTOB
CIICHBI, YTO XapaKTepPHO AJISl MPOCKTHBIX MAaTEPUAIIOB.

[Tpexne Bcero, pazdepemMcst ¢ HACTPOIKaMH 110 YMOJTYAHHUIO JJIsl TEKYIIETO MPOEKTa, KOTOpbIe Ha3HAYaIOTCs
gyepe3 auanoroBoe okHo «Window» (OxHo) > «Model Info» (Mudopmarus mo crene) > «Dimensiony»
(Pa3zmepnr):

- «Text» (Tekct) - kHOMKAa «Fonts...» OTKpBIBaE€T MOMOJHUTEIBLHOE OKHO BBIOOpa mipudTa - JIFO0ro U3
YCTaHOBJICHHBIX B CHCTEME;

- «Leader Line» (Yka3zarensb) - BapuaHThl 0)OPMIICHHS pa3MEPHBIX JIMHUN U «3aCEUEK»;

- «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» - Hang pasmepHoit uHuel, «Centered» - o HeHTpy pasmepHoil nuHuH, «Outside» - mox
pa3MepHOl JIMHUEN));

- «Select all dimensiony - 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 small» -
cKpbIBaTh oueHb Menkue; «Hightlight non-associated dimensions» - moncBeuuBarh pa3mMepsl, He CBSI3aHHBIC
c 00OBbeKTaMu).

[TouTn Bce ommuM 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).

Jlyis yCTaHOBKHM pa3MepoB: KJIMKaeM KHOIKY «Dimension» > KJIMKaeM B CTapTOBOW TOYKE > MepeMelnaeM
Kypcop BJIOJIb U3MEPSIEMOTO AJIEMEHTa > KJIMKaeM B KOHEUHOM TOUKe > mepeMeIiaeM Kypcop Mo MI0CKOCTH,
B KOTOPOI1 XOTUM BUJETH pa3Mep > KIMKaeM JJIs 3aBEPIICHUS OIIIIH.

MOXXHO CTPOUTH pa3MEpHBIC AJIEMEHTHI, YKa3bIBAIOIINE JIUHY, paauyc, AUaMeTp, KOOpAWHATY, TUIOIIAlb
oObekTa. [yt mpumepa, MOXKHO TOMEHSATh Pa3MEPHOE MPEACTABICHUE YKE 3aMEPEHHBIX BEIMUUH - TUAMETP
B paJnyC, a paauyc B quameTp. st 3Toro nemaeM KOHTEKCTHBIN KIIMK Ha Pa3MEpHOM JJIEMEHTE, HalpuMep,
panuyca u BeIOMpaeM IMyHKT KOHTeKcTHOro MeHio «Type» (Tum) > «Diameter» ([uameTp) - ero BeJIMUMHA U
0003HaUEHUE U3MEHATCS Ha TUaMETp. AHAIOTHYHO BBITIONHSAETCS 0OpaTHas 3aMeHa — JTUaMETP B PaJInycC.
Text (Tekcr)

DTOT MHCTPYMEHT UCIOB3YETCs JUIsl BCTABKM TEKCTOBOM MH(OpMaLU B CIEHY - JIOOBIX MOSCHSIOIIUX U
MPOYUX HAJMHCEH.

TekcT cozmaeTcst ¢ HMCMONB30BAHUEM HACTPOEK, KOTOpble HA3HA4aloTCs B AUAJIOroBoM okHe «Window»
(Oxno) > «Model Info» (Madopmanus no cuene) > «Text» (Teker). Kak Buamm, 3T0 OKHO OYEHB TTOXOXKE 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 MaHEISX IUAJIOTOBOTO OKHA.

«Screen Text» (DkpaHHblid) - oTaUYaeTcsi OT «BBIHOCHOTO» TEKCTa OTCYTCTBUEM BBIHOCHBIX JIMHUH
(TIpUBS30K K 3JIE€MEHTaM MOCTPOCHHI), U TJIABHOE - OH COBEPIICHHO HE3aBUCUM OT OOBEKTOB CIICHBI, HO
«IPUBS3BIBAETCS» K OMPEISICHHOMY MECTY Ha dKpaHe.

26



Jlnst co3aHusl TAaKOro TEKCTa: KIMKAeM KHOMKY MHCTPYMEHTa (Kypcop MEHSETCsl Ha ero M300pakeHue c
TEKCTOBBIM TOJIEM) > KJIMKAaeM KypcOpoM B JIFOOOM MeCTe HKpaHa, 0003Hauasi MECTO €10 pa3MElICHHs, - B
«3aTEHEHHOM» TEKCTOBOM IIOJIE aBTOMAaTHYECKH MOSBIAETCS ClOBO «Text», roTOBoe K peJaKTUPOBAHUIO
(«mepenyicbIBacM» HYXKHBIN TEKCT) > KIMKaeM TPETHH pa3 B CTOPOHE IS 3aBeplieHus: onuuu. OcTaibHbIe
OIIUY aHAJIOTMYHBI BBIHOCHOMY THITY.

«Leader Text» (BbIHOCHOI1) - COIEPKUT HANMUCH (TEKCT) U BEIHOCHBIC IMHUU, KOTOPBIE PUKPEIUISIOT €0 K
BbIOpaHHBIM dMieMeHTaM. [1o cBoeMy «IOBeIeHHI0» 3TOT BApUAHT - MIOYTH MOJIHBINA aHanor «PazmepoBy.
Jlnst co3aHusl TAaKOro TEKCTa: KIMKAeM KHOIMKY MHCTPYMEHTa (Kypcop MEHSETCsl Ha ero M300pakeHue c
TEKCTOBBIM TIOJIEM) > KIIMKaeM KypCOpOM Ha BBIOpaHHOM 3jeMeHTe 00bekTa (MOBEpXHOCTH WM pedpe),
0003Ha4asi KOHEYHYIO TOYKY BBIHOCHOW JIMHHMHU > IMEpeMellaeM Kypcop B HY)KHOE TOJIOKECHHE Ha JKpaHe,
KJIMKaeM BTOPOH pa3 s (pUKCalMM MOJOKEHUS BBIHOCKM > KJIHMKaeM TPETHHl pa3 B CTOPOHE JUIS
3aBepiieHUss onuu. Eciim XOTMM cpa3y BBECTH HY)KHBIM TEKCT, HaOMpaeM €ro Ha KJIaBUarype Ha
NPEANOCIIEIHEM IIare - TEKCT «IEePEIHChIBACTY» COACPKUMOE B «3aTCHEHHOM) TEKCTOBOM II0JIE.

Ecnu Huuero He BBOAMM, B TECTOBOM I10JI€ aBTOMATUYECKU 110 YMOJIYAHUIO BBIBOAUTCA HEKast HHGopMaIus
(B 3aBUCHMOCTH OT XapaKTepa 3JIeMEHTa, OT KOTOPOTO JEIaeTCs BEHIHOCKA): OT MOBEPXHOCTEH - X IUIOMIA/lb,
OT OJUHOYHBIX JIMHUM - JUIMHA, OT KOHEYHBIX TOUEK JUHUM M pedep - KOOpAHWHATBI, OT TPYyNI U
KOMITOHEHTOB - UMS.

OTpenakTupoBaTh TEKCTOBOE COJCPKAHHE BHIHOCKM MOXKHO W TIO3KE B JIIOOOW MOMEHT - JiejlacM B
TEKCTOBOM TIOJIE JBOWHOW KWK (WJIM W3 KOHTEKCTHOTO MeHIO BbeiOMpaeM ommmio «Edit Texty -
PEIaKTHPOBATh TEKCT) > BBIJICISIEM BECh TEKCT > HaOMpaeM CBOW TEKCT > KIIMKaeM eIlle pa3 B CTOPOHE IS
3aBEPIICHHS OTIIIHH.
3D Text (3D-TekcT)

DTOT MHCTPYMEHT pa3paboTUMKH BKIIOYMIN B OJOK C KOHCTPYKIIMOHHBIMH WHCTPYMEHTAMH, TOXAIYH,
TONBKO W3 COOOpakeHWil, yTto OH, kKak u «Dimensions» (Pa3smep) um «Text» (Tekcr) wucmonn3yer
yCTaHOBIICHHBIE B cucTemMe Mmpu@Thl. [IpuHiun ero pabOTBI MPOCT - OH TO3BOJSET CO3[aBaTh W3
HaOpaHHoro Tekcta 3D-00bekT. [IoHATHO, YTO MOTPEOHOCTh B HEM BO3ZHUKAET 3HAYUTEIHLHO pEXe, YEM B
OCTAJIbHBIX KOHCTPYKIIMOHHBIX WHCTPYMEHTaX, HO JJs HEKOTOPBIX IMPOEKTOB (CKa)xem, IS Ou3aiiHa
HapY>XKHOH peKJIaMbl) TaKasi BO3MOXKHOCTh OUY€Hb IIPAKTHYHA.
Jlnst co3nanusi 00beMHOTO TeKcTa HakuMaeM KHOTKY «3D Texty - oTKpbIBaeTCsl THaOTOBOE OKHO OIIIUU.
Habupaemsiif TekcT oroOpakaeTcs B TEKCTOBOM IIOJIE, HMXKE B OKOIIKAaX MapaMeTpoB HACTpauBaeM BUJ
mpudTa (mpudT, HAYEPTAHUE U T.J1.) - OHU OYIyT COXpAHEHBI U OTKPOIOTCS TMPH CICTYIONIEM MPUMECHEHUH
MHCTPYMEHTA.
«Form/Filled» - mepexmtouarens Mexmy IByMs BO3MOKHBIMH BapuaHTaMu: cosfnanue 3D-o0bekra uiau
2D-mtocko# (Uryphl — KOHTYpa TEKCTa.
«Extruded» - mepexirouaTenb BbIIABIMBAaHUS TEKCTa 3aJaHHON BEJIWYMHBI B JIMHEMHBIX €IUHHUIAX
M3MEpeHHiI TpoekTa. Beikmouenune npenpaymiero nepekitodarens «Form/Filled» nemaer HeBO3MOXHBIM
MPUMEHEHHE ITOM OILUHU, YTO MOHSATHO.
«Place» - 3akppIBaeT IUAIOrOBOE OKHO, TOCIE Yero TpeOyeTcsl yKa3aTh MECTO B CIICHE U KIMKHYD» B HEM
KypcopoM - crofia U OyJeT OMEIIeH 3TOT HOBBI 00beKT. C 3TOr0 MOMEHTa PEIaKTHPOBAHHME TEKCTa KaK
mpudTa CTAaHOBUTCS HEBO3MOXKHBIM, TaK Kak OH mpeBpamaercs B oObiuHbId 00bekT SketchUp, Tounee
TPy, C KOTOPO BO3MOXKHBI BCE OIIIUU, TOCTYITHBIE ISl TIOOBIX APYruX 3D-00beKTOB.
IIpakTH4eckoe 3aHATHE.
W3yuuts crnaxkuBanue pedep, ciou. PaccMoTpeTs BcrioMorareinbHble, KOHCTPYKIMOHHBIE HHCTPYMEHTHI.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
JlopaboTarb MoJieNb IoMa C UCTOIb30BAHUEM HOBBIX MHCTPYMEHTOB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocTs — 10 0auIoB
*  TeKylMi KoHTpoisb — 70 OaoB
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KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHITUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Beenenue. Cobeceno 10 MeTonuka OIleHKH CaMOIIOATOTOBKH
Oo6mue BaHUe(KO
CBEACHHS O HTPOJIBH CTYZICHTOB.
KOMITBIOTEPHOH | BIii cpe3) 10 GannoB cTaBUTCS TOTHA, KOTAA!
nporpamMmme [J CryaeHT cBOOOIHO MTPUMEHSIECT 3HAHUS
SketchUp Ha MPaKTHUKE;

[J He momyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET IIaBHBIE MOJI0KEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzeHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

5 0annoB craBsATCs TOTAa, KOTAa:

[] CTyneHT 3HaeT BECh U3yUEHHBIN
Marepua;

[J OTBeyaet 6e3 0COOBIX 3aTpyIHEHNUH Ha
BOIPOCHI MIPeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTH NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B yclOBHBIX OTBETaxX HE JOIMYCKaeT
CEpBhE3HBIX OINOOK, JIETKO YCTPaHSIET
OTpeNIeTIEHHBIE HETOYHOCTH C TIOMOIIBIO
JOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Gann craBuTCs TOTHA, KOTIA!

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBACT
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOIPOCH
BOCTIPOM3BOJISIIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETAX Ha
BOCITPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
npeAcTaBiIeHus 00 U3yyaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.
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3amyck
HpOrPaMMBI.
Bri6op
mrabaoHa
HAaCTPOEK.
UnTtepodeiic
POTPaMMBI

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Bruimosne
HHE
npaKkTuye
CKOIo
3agaHus(
KOHTPOJIb
HBIH

cpe3)

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

8-10 6amioB — mpakTHUYeckas paboTa BHITIOJHEHA B MOJIHOM 00BEME,
CTYZIEHT CBOOOIHO BJIaJIeCT MAaTepHalIOM, JEMOHCTPUPYET TIIyOOKHE,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCTIONB3Ys MPO(ECCHOHATBLHYIO TEPMHHOIOTHUIO

5-7 ©OamioB — mnpakThdyeckas paboTa BHIMIOJHEHAa, HO UMEET
HEKOTOPbIC HETOYHOCTH BBITIOJTHEHHS, CTYICHT BIIAJICET
MIPEACTABICHHBIM MaTepUaioM, OTBEUAET Ha 3aJJaHHbIE BOMIPOCHI

1-4 Ganmnma - mnpakTudeckas paboTa B IIEJIOM BBITOJHEHA, OJHAKO B
MpoIlecCe  BBIMOJIHEHUS  JIaboparopHOW  pabOTBI  JIOMYIICHEI
CYIICCTBEHHBI OIIUOKH, CTYICHT CJIab0 BlajeeT WHGpopMaIHel o
TeMe, IIPU OTBETE UCIONb3YET 3arOTOBICHHBIN TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 33JaBacMbI€ BOIPOCHI
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HaBuramnus B
CIICHE.
IIpoekuun.
Busyanbuble
CTHIU

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

8-10 6amioB — mpakTHUYeckas paboTa BHITIOJHEHA B MOJIHOM 00BEME,
CTYZIEHT CBOOOIHO BJIaJIeCT MAaTepHalIOM, JEMOHCTPUPYET TIIyOOKHE,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCTIONB3Ys MPO(ECCHOHATBLHYIO TEPMHHOIOTHUIO

5-7 ©OamioB — mnpakThdyeckas paboTa BHIMIOJHEHAa, HO UMEET
HEKOTOPbIC HETOYHOCTH BBITIOJTHEHHS, CTYICHT BIIAJICET
MIPEACTABICHHBIM MaTepUaioM, OTBEUAET Ha 3aJJaHHbIE BOMIPOCHI

1-4 Ganmnma - mnpakTudeckas paboTa B IIEJIOM BBITOJHEHA, OJHAKO B
MpoIlecCe  BBIMOJIHEHUS  JIaboparopHOW  pabOTBI  JIOMYIICHEI
CYIICCTBEHHBI OIIUOKH, CTYICHT CJIab0 BlajeeT WHGpopMaIHel o
TeMe, IIPU OTBETE UCIONb3YET 3arOTOBICHHBIN TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 33JaBacMbI€ BOIPOCHI
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Brinenenue
0OBEKTOB.
BazoBrie
WHCTPYMEHTHI
pHUCOBaHUS U
pEeNaKTUPOBaHU
a1

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

10-20 GayoB — nmpakTHyecKast paboTa BHIIOJIIHEHA B TIOTHOM 00BbEME,
CTYACHT CBOOOJHO BJlajgeeT MaTepHalioM, AEMOHCTPHUPYET IITyOOKHe,
CHUCTEMaTU3UPOBAHHBIC 3HAHUSA, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3Y NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO

5-9 OamnoB — mpakTHUeckas padoTa BBIOJHEHa, HO HWMEET
HEKOTOpblE ~ HETOYHOCTU  BBIINOJIHEHMS,  CTYAEHT  BIajAeeT
MIpEICTaBIEHHBIM MaTEpHaJIOM, OTBEYAET Ha 3aJaHHbIE BOIIPOCHI

1-4 Gamna - mpakTUdeckas paboTa B IIEJIOM BBINIONHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOl  paboTBl  JOIMYIICHBI
CYIIECTBEHHBI OMIMOKH, CTYACHT ciabo BiaxeeT WHpOpPMAaLUEH MO
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3aJI1aBa€Mbl€ BOIPOCHI
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Crnaxxusanne | Cobeceno
pebep. Ciomn. BaHUE
Bcnomorarenbn
EIE,
KOHCTPYKIIMOHH
130
HHCTPYMCHTBI

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBIThIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

10-20 GayoB — nmpakTHyecKast paboTa BHIIOJIIHEHA B TIOTHOM 00BbEME,
CTYACHT CBOOOJHO BJlajgeeT MaTepHalioM, AEMOHCTPHUPYET IITyOOKHe,
CHUCTEMaTU3UPOBAHHBIC 3HAHUSA, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3Y NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO

5-9 OamnoB — mpakTHUeckas padoTa BBIOJHEHa, HO HWMEET
HEKOTOpblE ~ HETOYHOCTU  BBIINOJIHEHMS,  CTYAEHT  BIajAeeT
MIpEICTaBIEHHBIM MaTEpHaJIOM, OTBEYAET Ha 3aJaHHbIE BOIIPOCHI

1-4 Gamna - mpakTUdeckas paboTa B IIEJIOM BBINIONHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOl  paboTBl  JOIMYIICHBI
CYIIECTBEHHBI OMIMOKH, CTYACHT ciabo BiaxeeT WHpOpPMAaLUEH MO
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3aJI1aBa€Mbl€ BOIPOCHI

ITocemaeMocThb

10

10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit

7-9 GannoB — cTyaeHT nmoceTws He MeHee 80% 3aHATHil

4-6 6amnoB — cTyneHT nmocetun He MmeHee 50% 3aHaTuit

1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS




7. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:

- 3a TIPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;

- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aIoB;

- TIOJTHOCTHIO MOATOTOBJIICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTukKe B
paMkax qucuuiuinHel — 10 6asos;

- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
nu3yyaemoil qucuuiuinie — 20 6asios;

- y4JacTue B BBICTaBKE IO TEMAaTUKE M3y4yaeMOW JUCHMITIUHBI — 20
0aIoB;

- myOnmuKamus CTaTbM IO TEMaTHKE H3ydyaeMoil OUCHUIUIMHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xxypHane u3 nepeuns BAK —10/15/20

8. |VHmuBHIyallbHBIC 3aIaHUA, 100 JloGop: CTymeHT MOXKET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TMIOMOIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTEITbHBIC OaJlTbI

9. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCHUIUIMHE B TPAIUIUOHHYIO
YEThIPEX0AUTBbHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 6ayuioB 3auTeHo

0 - 49 6aiut0B He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BbinosiHeHUe NPAKTHYECKOT0 3aJaHUS

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

1 TTocTpoeHue MoaeIu KOMIBIOTEPA.
2 IlpumeHeHHne TEKCTYPUPOBAHUS INIOCKONW TPEXMEPHON MOAEIH.

Tema 3. HaBuranus B cuene. Ilpoexunn. BusyanbHble cTuim

Konuposanue 00beKTOB B0Ib MPAMOH JIMHUU. [[0BOPOT TpeXMepHBIX GUTYp Ha pa3IUnYHbIE TPATYCHI.
[IpuMeHeHre MacCUBOB MPHU KOMMPOBAHUU. 3BE3/I0UKH U IIECTEPEHKU.

Tema 4. Beigenenne o0beKTOB. bazoBbie HHCTPYMEHTHI pUCOBAHUS U
PENaKTUPOBAHHUS
Pabota ¢ HaBuramuei. [locTpoeHue Ha MIOCKOCTH TUIOCKUX 3CKU30B. [TocTpoenune miuockocTel nox
Pa3NUYHBIM YIJIOM K TOpu30HTY. [locTpoeHne pa3auuHbIX TUIIOB 0OBEKTOB, HCIOIb30BAHUE 3aKPACKU B
KauecTBe MpocTeiiero Tekctypuposanus. [loctpoenne nuanHapuyecKkux 00beKkToB. [Ipu3Mbl, mupaMuib.

Tema 5. CrnaxxuBanue pebep. Ciou. BeriomorarenbHble, KOHCTPYKIMOHHBIE HHCTPYMEHTBI

[TocTpoenue konyca, mapa, Topa, uuHapa. [loctpoenune napycHeix Ten Bpaienus, Begenue purypsr
BI0Jb myTH. [locTpoeHne o0beMHBIX OyKB 10 HemepecekaromemMycs myTu. [loctpoenue Tena BpalieHus mo
pa3mepam. Ilemika, naabs

ColecenoBanue




Tema 1. BBenenue. O6mue cBeneHus 0 KomnbloTepHOM nmporpamme SketchUp
TunoBbie BOIPOCHI AJIst cOOeceJ0BaHUS
1) Kaxxure HaBuranuonnsie 3meMeHnTsl B SketchUp
2) Ilouemy onHa rpanb Ky6a Beiiaaut B SketchUp Gornee cepoid, uem npyras
3) [lepeuncnure 11BeTa OCEi
4) Iepeuncnure uctounuku ceera B SketchUp
5) Kak mpocMoTpeTs BHyTpeHHEE COTUPIKUMOE KyOa
6) Kakum MHCTPYMEHTOM MOXKHO YBHJIETh BCE TOCTPOCHHBIE (PUTYPHI
7) Kakoli KOMIIOHEHT TMOSIBISIETCS B OKHE MPOTPAMMBI TIPH 3arpy3Ke
8) B kaxoii opmar coxpanstores ¢aitner SketchUp

Tewma 2. 3amyck nmporpamMmmbl. Be16op mrabioHa HacTpoek.
HuTepdeiic mporpaMmMbl

TunoBbie BOIPOCHI AJ1st coOeceJ0BaHUS

1) Kak HacTpoHTh NECATUIHYIO CHCTEMY MEpP

2) Kakue metrpudeckue cucteMbl Mep ecth B SketchUp
3) Kak mpoBecTH JIMHHIO 33JaHHOTO pa3Mepa

4) Kak mpoBecTH JTUHUIO APOOHOTO pazMepa

5) Kak oto6pa3uth pa3mepsl Ha MOJICTH JICTAIH

6) Kak ycTaHOBUTb TOYHOCTb U3MEPEHUS

7) Kak oroOpakaercst OKpy>KHOCTh. Kak HACTpOUTHh TOYHOCTH OTOOPAKEHHS OKPYKHOCTH
8) Kak HaliTH LIEHTP OKPY’KHOCTH

9) Kak naiiTu cepenuHy oTpeska.

10) Kak pa3nenuTs OTpe30K Ha paBHbIE YacTH

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpockl 3auera (YK-6)

Bomnpocsl k 3xk3ameny - 6 cemecTp

1 Ocobennoctn  anumanmu Bo flash. Aunme. Kmaccupukammus — anume. @opmarsl aHUMeE

2 AHUMAIMOHHBIA  MEPCOHAX

3 Flash CS3 kak =~ mporpamma Jyisi CO3JaHus aHUMaLuU

4 OcHoBel  ActionScript 3.0

5 CnenuanbHble  KJIaccChl

6 Uucnaum  maremMaTH4eCcKue onepanuu

7 MaccuBsl

8 IlporpammMHOe  co3gaHHE N300paKEHUH U MACOK

9 ®unbTpel U TpaHChOpMAIIH

10 IlporpammHass ~ aHWUMAaLUs

Tunosble 3aganusa as 3adera (YK-6)
He npenycmorpeno

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

«3a4TEHON VK-6 CTymeHT TpaMOTHO pacIpenenseT CBoe CBOOOOOAHOE BpeMs,

(50 - 100 6amnoB) BBIIIOJIHAET IIPAKTUYECKUE 3aJaHUS

34
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«HE 324TEHO» VK-6 CTyneHT HErpaMOTHO pacIpenelnsieT cBoe cB00000gHOE BpeMms, He
(0 - 49 6annos) BBIIIOJIHAET IIPAKTHYECKUE 3aJaHUS

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHHIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM padouei mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaKKe MMOPSAJO0K U3yUeHHsI U IPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccuoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJbI 3aHATHI U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHuUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IPY CaMOCTOSATEIIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJeNaTh KOHCIIEKT, UCTIONIb3Ysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKLIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bli TOCTABICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HM3AAHUS HUCHOJIb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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5.4. PekoMeHaIIUM 11O TIOATOTOBKE K OTACIBHBIM 33/IaHUSIM TEKYIIETo KOHTPOJIS
CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist CcO CTyAEHTaMH [0 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIIEHUU, N00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OI[CHKE:
- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTh UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEILIEHUS TOCTaBIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIIOIB30BAHMS HATISIHBIX TOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MpE3eHTaluell HeoOX0MuMo oOpaIiath BHUMAaHHE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, NOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP>KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajiauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)aHWe BBICTYIUICHHS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOEH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeTOoAN4YecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. I'ymepoBa, I X. OcHOBBI KoMIbIOTEpHOH rpaduku : yueOHoe mocobue. - 2022-01-18; OcHOBBI
KoMnbloTepHON rpaduku. - Kazanp: KazaHCkuil HallMOHAJBHBIA HMCCIEIOBATEIBCKUI TEXHOJIOTMYECKUI
yausepcuretr, 2013. - 87 c. - Teker : onextponsbsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/62217.html

2. MonoukoB B. II. OcuoBbl pabotet B Adobe Photoshop CS5 : mpaktudeckoe mocobue. - Mockaa:
Wntepuer-Yausepcurer Mudopmanmonnsix Texunomoruit (MHTYUT), 2011. - 236 c. - Tekct
sanektpoHusli  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=234169

6.2 JlononHUTENBHAS JIUTEPATYpA!
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1. Banmmmna E., Ceseproxuna H., XazoBa C. Kommberorepnas rpaduka : mpaktukym. - OpeHOypr:
OpenOyprckuii rocymapcTBeHHbl  yHHBepcuteT, 2014. - 98 c. - Tekct : snexrponnsii // OBC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=259364

2. XupikuHa, A. . VmxeHepHas u KOMIIbIOTepHasi Tpaduka : ydeOHOe mocobue. - Bech Cpok oxpaHbl
aBTOpCKOTO TIpaBa; MmkeHepHas u KommbloTepHas rpaduka. - CraBpomnons: CeBepo-KaBkazckuit
dbenepanbnbiii 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 CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIIe TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
CorelDraw

Adobe Photoshop CS3

Adobe Reader

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn 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
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