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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

OCBOEHHS TUCIUIUINHBI:
- IeJaroruyecKuit
- COMPOBOXKICHUS

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
cpepax: 01 ObpazoBanue u Hayka (B cepe MOIIKOILHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpeaHero obmero o6pa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBLHOTO 00pa30BaHMS,
JIOTIOJIHUTENIBPHOTO 00pa3oBaHus; B cdepe HayuHbix uccienoBanuii), 03 ComumanbHoe 00cmykuBaHue (B
cdepe COIMaIbHOTO 00CITYKUBAaHHUS U COLMATHLHOTO 00ECIIeUeHNs )

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

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

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

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

YK-6 CnocobeH ynpasisith
CBOUM BpPEMEHEM,
BBICTpPauBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIUIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTHpyeT TpPaeKTOpUIO CBOEro MpodecCHOHAIBHOTO
pocTa M JIMYHOCTHOTO pa3BUTHUS, pacUIMpsSeT CBOH

npodeCcCHOHANBHBIN  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe O0a30Bble 3HAHUS, YMEHUS U
HaBBIKM M3 Pa3IUuHBIX cdep MnpodecCHoHaTbHON

JACATCIBHOCTH, B TOM 4YHCIJIC BI:Ipa6aTBIBaGT YMCHHC
MOJICIUPOBAHUA TBEPABIX TCII U UX HOBerHOCTGﬁ

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-6 CrocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIMIIOB 00PAa30BaHUs B TEUCHUE BCEH KU3HU

BBICTpauBaTb U PCaIM30BbIBATH

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma oOydeHus

Ounas
(cemecTtp)

3aouHasn
(cemectp)

112(3(4]|1]2

3

—

History& Technology

2 | AHAIUTHYECKOE
YTEeHUE

3 |buzHec-mIaHupoBaHn
e B At HBeCT

4 |buonorus pa3BUTH
YyeJIoBeKa B HOPME U
MaTOJIOTUH




Benukue Yunrens
YEJI0BEUECTBA
(MopaibHbIe 1
3TUYECKHUE YUECHUS
Kondyuus, Byanet,
Mouces, Mucyca
Xpucra, Myxammena)

Bukrtumonorus

Boennas nponaranna
Kak HHQOPMAIMOHHOE
OpyXHe

T'eneTnka yemoBeka

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: TIPUYUHBI U
MOCIIEAICTBHSA

10

JlyXOBHO-HpPaBCTBEHH
0€ BOCIIMTaHUE

11

3apyOexHas
JUTEpaTypa U BHI30OBHI
COBPEMEHHOCTH

12

3amura npas
yeJI0BeKa

13

HrpoBbie TEXHOJIOTHUU
B 00pa3oBaHUH

14

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

15

Hcropuko-KynsTypHO
€ Haclleue
TamMO0BCKOIT 00IacTH
B I (PpOBOM
WU3MEPCHUU

16

Ucropuueckue
PEKOHCTPYKLIHUHU: OT
apxeonoruu 10 3D
TEXHOJIOTUH

17

Komnerorepnas
rpaduka v Au3aiiH

18

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

19

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

20

JIMHTBUCTHYECKAS
JKCIIEPTH3a CITOPHBIX
TEKCTOB

21

Jluteparypa pycckoro
3apyOeKbs

22

JIngnoe
IUIAaHUPOBAHUE U
yhpaBieHHe pabounuM
BpEMEHEM




23

Jloruka

24

MeHeKMEHT
Kapbephl: KaK CTaTh
YCTIEITHBIM
PYKOBOIHTEIIEM

25

Mertoas! aHamu3a U
WHTEPIPETAINH
KOJIMYECTBEHHBIX 1
KaueCTBEHHBIX
JTaHHBIX

26

Mertoasl uzydeHus
MTOBCETHEBHOCTH

27

Mup coBpeMeHHOTO
HCKYCCTBa:
MOCTMOJIEPHUCTCKHUH
MIPOEKT

28

MupoBble BOIHBI B
CPaBHUTEIBHO-UCTOPH
YECKOM paKypce

29

MonexynsipHO-010I0T
WYSCKHUE OCHOBBI
MOBEJACHUS U
3aBUCUMOCTEH

30

Hainorooonoxenue
OnsHeca

31

Haponnubie o6psas! 1
Npa3HUKH

32

Hopwme! u paBua
COBPEMEHHOIO
3THKETA

33

HopwMsI s1361K0BOTO
OOIIEHUS B yCTIOBUSX
BUPTYaJBHOU CPEIIbI

34

Opranuszanys u
NpOBEJICHHUE
MapKETHHIOBOTO
UCCIIeIOBaHUS
(oHMaitH-0MPOCOB)

35

Opranuzanus
TYPUCTHYECKOTO
OousHeca

36

OCHOBHBIE IPHEMBI
3¢ hekTuBHOM paboOTHI
¢ uH(opmanuei

37

OCHOBEI
apryMeHTaIuu

38

OCHOBBEI
BHIE00JIOTHHTA

39

OcHOBEI
KOTIMpalTHHTa

40

OCHOBEI JIOTHKHA

41

OCHOBEI
MIPEI0CTABICHUS
KUTHITHO-KOMMYHAJTh
HBIX YCIyT
HACeJIEHHUIO




42

OCHOBEI
parMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

43

OcHoBBI cyneOHON
JIMHTBUCTUYECKOI
IKCTICPTH3BI

44

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

45

OcobenHocTu
paccMoTpeHus
TPYIOBBIX CIIOPOB

46

TToBenenue B
MyOJIMYHBIX MECTax

47

IloBcenHEeBHEBIE
PasroBOPHI

48

Tlonsarue
IICUXO0JI0TUYCCKOM
TpPaBMBI B
COBpPEMEHHOM
IICUXOJIOTHH

49

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

50

HpaBOBBIe OCHOBBEI
MpUPOAOIIOIb30BaHNA

51

IIpakTuky™m 1o
UTPOTIEIarOTUKE

52

[IpakTukym no
PYCCKOMY SI3BIKY

53

IIpuxnagHeie
reonH(GOpMaIMOHHBIC
TEXHOJIOTUH

54

IIpumenenne BITJIA B
MOCTPOCHHUH
MIPOCTPAHCTBEHHBIX
Mozenei

55

IIpobnema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocopuun

56

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

57

IIporpammupoBanue
Ha s361Ke Python.
IIpoaBuHyTHI KypC

58

IIporpammupoBanue
Ha s3b1Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCIIOJIb30BAHUEM
Flask




59

IIporuBoneiicTBue
KOPPYILUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

60

Tlcuxuka u MO3T

61

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

62

Tlcuxomnoro-negaroru
YECKHE OCHOBBI
UTPOTIECAArOTHKH

63

ITcuxoduznonormaeck
1€ OCHOBBI TTOBEICHUS
Y KOTHUTHBHBIX
(yHKIMI

64

Pycckas
MUcaTebCKas
kputnka XIX-XXI
BEKOB

65

Pycckas ycanebHas
KyJIBTypa

66

CaMOMeHeI[)KMeHTZ
MCTOIWKHU U
TCXHOJIOI'NU

67

CBATBIHU
TaMmOOBCKOTO Kpast

68

CoBpeMeHHbIE
TUC-texHONMOTMN

69

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHanm3a

70

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHaJm3a B
KPUMUHAIIMCTUKE

71

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE
MUKPOOUOJIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

72

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHAIBHOMY
MEHEPKMEHTY

73

CoBpeMeHHbIE
MPOOIEMBI
dbunocopuun

74

CoBpeMeHHbIE
TYypUCTHYECKHE
TPOYKTHI:
(hopMHUpOBaHHUE U
peanu3arys

75

CounaabHbIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI




76 |Ctpecc-MeHEKMEHT + +
u 3 dhexTHBHOE
B3aMMOZCHCTBHE

77| TekcT u AMCKYpC B + +
Hurepuere

78 | TexHomornu AeI0BOTO + +
oO01eHus

79| TexHonoruu pa3BUTUSA + +
BBICIIHX
MICUXUYECKUX
(hyHKIHI

80| Texnomorus u + +
OpraHHU3aIus
TOCTUHUYHO-PECTOPaH
HOT'0 KOMILJIEKCa

81| Tpenunr + +
«MaiiHa-putHeC»

82 | dunmocodckoe u + +
HPaBCTBEHHOE
colepKaHUE
CBAIIEHHBIX KHUT

83 |Dokyc-Tpyrmima Kak + +
MeTOoJT cOopa JaHHBIX

84 [ Xumnueckas + +
aHaAJINTUKA B
MEIUIINHE

85 [Xumnueckuii ananus + +
MIPUPOJHBIX OOBEKTOB

86 |LludpoBas kyasrypa | + | + + |+

87|YenoBek Ha BOMHE KaK + +
COLIMOKYJBTYPHBIN
(henomeH

88 [DxoHOMUKA + +
MIPUPOJIOTIONIE30BAHUS

89 | DSkOHOMHUKO-TIPaBOBEIE + +
aCIeKTHI CO3JaHUs U
pa3BUTHUS
COOCTBEHHOTO
OuzHeca

90 [3HeprosdhhekTHBHOCT + +
b U
JHeprocOepeKeHUE B
KUTUITHON cepe

91 [FOBeHaBHOE TIPaBO + +

92 | SI3bIK KaK OOBEKT + +
CyleOHOM IKCTIEPTU3BI

93 | SI3pIKOBAs IMYHOCTE B + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucrunmHa «3D-MonmenupoBaHue» OTHOCHTCS K 4acTH, GOPMHPYEMOW y4aCTHHKaMU O0Opa30BaTeIbHBIX
OTHOIIIEHHH, yueObnoro tutana OIl mo wampaBnenuto mnoarotoBku 44.03.03 - CnenumanbHoOe
(medexronornueckoe) 0Opa3oBaHHeE.

Jucuunnuna «3D-MonenupoBaHue» u3ydyaeTcs B 3 cemecTpe.



3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUIUIHMHEL: 2 3.€.

Ounas: 2 3.€.

3aounas: 2 3.e.

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72 72
KonrakTHast pabora 32 8
Jlexuuu (Jlexuum) 16 4
[Tpakrtuueckue (Ilpakt. pad.) 16 4
CamocrostensHas padota (CP) 40 60
3auer - 4

3.2.ConepxaHue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0O0]|3 |03
3 cemecTp

1 Beenenue. O6mue CobecenoBanue
CBEIICHUS O
KOMIIbIOTEPHOU 4 12| 4 1 |12 |10
nporpaMmme
SketchUp

2 3aryck nporpaMmBbl. CobecenoBanue;
Bri6op mabiaona Brinonnenue
HAaCTpOEK. 212 (2 1 - 110 IIPaKTUYECKOTO
WuTtepoeiic 3a/aHus
MIPOrPaMMBbI

3 Hasurarus B crieHe. CobecenoBaHnue;
[Ipoekunn. 4 i 4 | ) 10 Brinonnenne
BusyanpHble cTHIIN MPAKTHYECKOTO

3a/1aHus

4 Brinencnue CobecenoBaHue;
00beKTOB. bazoBbie Brimonnenue
UHCTPYMEHTBI 4 - 4 1 |14 |10 IIPaKTUYECKOTO
pPUCOBaHUS U 3a/1aHus
pEeNaKTUPOBAHUS

5 CrnaxuBaHue CobecenoBaHnue;
pebep. Ciomn. Brimonnenue
Bcnomorarenbshbie, | 2 - 2 - |14 |20 MIPAKTUYECKOTO
KOHCTPYKITHOHHBIE 3a/1aHus
WHCTPYMEHTBI

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

Jlexkuns.

10



SketchUp wmMmeeT BechbMa CONHUIHBIA TO MEpPKaM <« KH3HW» KOMITBIOTEPHBIX MPOTPaMM BO3PACT - €ro
paspaboTunk, amepukanckas kommanus ©Last Software, ¢ 1999 mo 2006 r. BeImycTHUIA MATH BEPCHA
nporpammbl. B 2006 1. SketchUp 6p1u1 iproOperen kopriopanueir Google, 3HakoMoil BceM MOB30BaTEINsIM
WHuTepHeTa, KaK MUHUMYM, 110 OTHOUMEHHOMY IOMCKOBOMY cepBucy. B 2007 . penakTop BbIIIEN YK€ MO/
HOBBIM HMeHeM - Google SketchUp 6, B 2008 mosiBuiicst mepBeiid penu3 7-if Bepcun, a B ceHtsiope 2010
BBIIIEIN TIepBhIi penu3 8-if Bepcuu. B 2013 . komanna paszpadorunkoB nakera SketchUp nepemia B pyku
xomnanuu ©Trimble u BeimycTHia HOBYIO Bepeuto - SketchUp 2013.

[Tporpamma nocTynHa B IBYX BapuaHTax - npodeccuonansHoM SketchUp Pro, u 6ecrutatHom - SketchUp.
becnnatHast Bepcusi oTmuaeTcs or Pro psaoM (yHKIIMOHATBHBIX OTPaHUYCHHA: HEJOCTYNEH HMIIOPT U
SKCTIOPT (PalIoB CcaMoro pacmpoCTpaHEHHOTO «KOoHcTpykTopckoro» CAD d¢opmara (DXF, DWQG),
HEIOCTYIEeH JKcopT B (hopmatsl (aitnoB apyrux 3D u BekropHsix ¢popmaros (3DS, OBJ, PDF, DWG u
ap.). Takum 06pa3zom, CyTh OTPAaHUYECHUN COCTOUT B TOM, YTO «OTCEYCHA» BO3MOXKHOCTh OOMEHA BEKTOPHOI
rpaduxoit u 3DmonensmMu co CTOpOHHUMH mporpammamu. Kpome Toro, B OECIUTATHYIO BEPCHUIO HE
BKIIIOYCHBI HOBBIE (B 9TOM Bepcun) wuHCTpyMeHTH Solid Tools wu aBe  «mapTHEpCKHE»
nporpammbl-ipuioxkenus: LayOut u Style Builder. Ho cpa3y MoxHO 3aMeTUTh, UTO 3T OrpaHMUYCHHS TS
HAUMHAIONIETO TIOJIH30BATENS COBEPIICHHO HE KPUTUYHBI, U MOXKHO HE TOJBKO Cpa3ly HAaYMHATh M3YUCHHE
SketchUp, HO 1 TOTHOLIEHHO BBIMIOIHATH MPAKTHYECKYIO PA0OTy 1O MOJCIMPOBAHUIO U TIPE3CHTAIINH CBOUX
MIPOEKTOB.

Nrak, uro xe Takoe SketchUp, m B 4emM ero omIM4yue OT APYrux, oOmien3BecTHhIX 3D-pemakTopoB?
N3nauansHO «HaeonoTHs» TporpamMmbl Obuta chopmynupoBana paspadborumkammu ©Last Software kak
«...OTITUMAJIbHOE COYETaHHE 3JIETAaHTHOCTU W CBOOONBI IH3aiiHa «OT PYKH» CO CKOPOCTbIO M TMOKOCTBIO
U(PPOBBIX TEXHOJIOTHMH...», H «3D - musa Bcex!». M 3Ti mpuHIMNBI ObUTH OJIECTSINE BOILIOMICHBI, TIPEK/IS
BCETO - B YHUKQJIBHOM TI0 MPOCTOTE, YIOOCTBY M (DyHKIIMOHATLHOCTH UHTEp(dEce, KOTOPhI 00ecrieunBacT
Kak OBICTpOTY M JIETKOCTh OCBOEHHS, TaK M HENpeB3oiiicHHyI0 aisi 3D-pemakropa CKOpOCTh pabOTHI.
bnarogapss atomy SketchUp mpemocraBisier MakCHUMalbHBIA MPOCTOP WMEHHO JISI TBOPYECKON YacTH
paboThl, 1aeT BO3MOXHOCTh TBOPUTh, (PaKTUUECKU «HE OTPBIBasi pyKy OT KapaHjalla) MpH MUHUMAaIbHBIX
3arparax Ha TeXHHYECKue JeHCTBUs. A OTCI0Aa - eclu Ui OOJIBUIMHCTBA MOJIb30BATENIEeH OCBOEHUE HOBOTO
cnenuduueckoro mupa 3D-MoaennpoBaHrs HEU30€KHO BECbMa TPYAOEMKO U JUTUTEIRHO, TO co SketchUp
ATOM MPOOJIEMBI TPOCTO HE cymiecTByeT! bykBambHO B MEPBBINA pa3, OTKPHIB MPOTPAMMY, MTOJIb30BATEIb YiKE
yepe3 royaca HauMHaeT ¢ yBJIEUEHHEM CKopee He paboTaTh, a UIpaTh B MOJEIUPOBAHUE, AAXKE €CIH 3TO
ero nepsas 3D-nporpamMma.

Ceituac yxe, ToXaldyl, MOXHO cka3zarb, uyTto SketchUp cram pomoHauyaqbHUKOM HIACOJOTUH IIEJIOTO
HaNpaBJICHUSI MAaKCUMAJIbHO JIPY’KECTBEHHBIX K IMOJIH30BATENIO MPOrPaMM, OPUEHTUPOBAHHBIX MMEHHO Ha
MPOCTOTY, JIETKOCTh OCBOEHMS, CKOPOCTh U YyHoOCTBO paboThl. Penakrop nemancs, B TOM 4HCIe, A
MOTEHLUAIBHOTO IO0JIb30BaTelNsd, y KoToporo 3DmMonenupoBaHue - TONBKO OIWH (MJIM HE OCHOBHOM) W3
npo¢eCCHOHATBLHBIX HHCTPYMEHTOB, UM BOOOIIE TPOCTO X000M «ytst aymin». [IOHATHO, 4TO B 3TOM cilydae
y HEro HeT HeoOXOAMMOCTH, BOBMOXKHOCTH, /1a U JKEJIaHHs TPAaTUTh JAOJITME Yachl HA OCBOEHUE IPOMO3IKUX
uHTEepdEcOoB W OrpoMHOTO 4Hcia (QyHKIHMA yHUBepcalbHbIX 3D-pemaktopoB. XapaKTepHO, YTO
AQHAJIOTMYHBIN MOAXO0]l CeMYac BCE Yallle MPOCIEKUBACTCA U B HOBBIX 3D-pegakropax pa3HOro Ha3HAYCHUSI.
Bornee Toro - B HEKOTOPBIX U3 HUX MOKHO 3aMETUThH SIBHBIE «CKETYAIOBCKHE)» YEPThl B PUHIIUIIAX PEIICHUS
uHTepdeiicoB u BooOILe B cucTemMe ynpanieHus. Hano oTMETUTh Takke, YTO OCOOEHHO B MOCIIEIHUE TOAbI
SBHO 00O3HaYMIach TEHJEHIUA Bce Oojee mupokoro «mpusHanms» SketchUp cropoHHUMEH
pa3paboTurMKaMy, KOTOPBIE BCE Yallle BKJIIOYAIOT B CBOM MPOTPAMMBI WIIM HEMOCPEIACTBEHHYIO MOIICPKKY
¢aiinoB SketchUp, ninm oOMeH JaHHBIMHM C HUM Y€pe3 CIeIHAIbHBIC TIJIaruHBbI.

Ocraercs TOJMBKO YIUBISATHCS, HACKOJIBKO TOYHO B CBOE Bpems pazpadorunku ©Last Software «momnamu» B
3Ty BOCTPEOOBAHHYIO U MEPCIIEKTUBHYIO «HUIY» KaHpA...

SketchUp, uro oTpakeHo u B camom ero Ha3BaHuu (Sketch - ackuz, Habpocok, Up - BBepX) mpenHa3HaueH
JUIS ACKU3HOTO, MOMCKOBOTO 3DMoJenupoBaHUs - HM3HAYAJIBHO M MPEXKIE BCEr0 - C apXUTEKTYpPHOM
cnenuanu3anueid. OnHako Ha caMoM Jelne, 6jarogapst YHUBEPCATbHOCTH 3aJI0KEHHBIX B HEM MEXaHH3MOB
MOJICTMPOBAHMSI, BOBMOKHOCTH U OOJIACTH MPUMEHEHHs OKa3aluch HamHoro mmupe - SketchUp ¢ ycnexom
UCIOJNIB3YIOT AJIs pa3paboTKu pa3HOOOpPa3HBIX MPOEKTOB BO BCEX jKaHpaX JM3aiiHa, peKjiaMbl, HHKECHEPHOM
MPOEKTUPOBAHUU, KHHO- U UTPOTIPOU3BOJICTBE... TPYAHO MEPEUUCIUTH BCE.

11



WuTepecHo mpocienuts uctoputo pocra nomyiasipHoctu SketchUp y «3DobmiectBennoct». J[0BONBHO
nonro co SketchUp Obl1 3HaKOM TOJIBKO Y3KHI KPYT CIIELMAINCTOB, B OCHOBHOM - aQpXHTEKTOPOB, a y HAC B
CTpaHe OH OCTaBaJCs MPAKTUYECKH HEW3BECTHHIM. K TOMy ke <«JIpyXKEeCTBEHHOCTb» HHTEepdeiica
MporpaMMbl, Kak HHU TMapaJoKCaibHO, HHOTAA pPaboTaeT Ha «HETaTWB» - CO3JaeT MpH IEPBOM
IIOBEPXHOCTHOM 3HAKOMCTBE BIIEYATIIECHUE HECEPBE3HOI0, AAKE HEMOIHOLIEHHOrO peaakropa. Ha camom xe
nene 3a OOMaHYMBOM NMPOCTOTOU, Jake «UTPYIICYHOCTHIO» MHTep(delica (B T.4. B Ha3BaHUAX HEKOTOPBIX
MHCTPYMEHTOB) CKPBIBAIOTCSI KaK 3aMedareSibHble BOZMOXKHOCTH JJisi PEIICHUS MPAKTUYECKH BCEX 3ajay
HU3KOIOJIUTOHAIBHOTO 3D-monenupoBaHusi, TaK W BBICOKAas TOYHOCTb IIOCTPOCHHMM YpPOBHS
npodeccroHabHBIX CAD (CucteM KOMIBIOTEPHOTO POSKTUPOBAHHMS) PEAAKTOPOB.
N xoHeuHo, sIBHBIN cKadok pocTa nmomyisipHoctu SketchUp mpou3soren ¢ MOMEHTa «IIPHUBSI3KNY MPOTPaMMBbI
K UHTEpHET-nIpoekTaM koMranuu Google
3D-monenu (http://SketchUp.Google.com/3dwarehouse/) u Google TJIaHeTa 3emutst
(http://earth.Google.com/intl/ru/). [{ns B3auMOAEHCTBUS C STUMU
npoektamu B SketchUp Obliu BCTpOCHBI CIIeIMAIbHBIE OMIIMH ¥ HHCTPYMEHTHI.

IIpakTH4Yeckoe 3aHATHE.
1. Pabota c HaBuramuei. [locTpoeHne Ha MIOCKOCTH TUIOCKUX ACKU30B. [locTpoeHue miockocTei mos
Pa3IMYHBIM YITIOM K TOPU30HTY.
2. ITocTpoeHune pa3TuIHBIX TUIIOB OOBEKTOB, HCTIOJIB30BAHUE 3aKPACKH B KAUE€CTBE MPOCTEUIIIETO
TEKCTYypUPOBAHUS.
3. [Toctpoenne muIMHAPUIECKUX 00beKTOB. [IprU3MbI, TUpaMUIbI.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
Ycranoska SketchUp

Tema 2. 3anyck nporpammsbl. Bb16op ma6/0Ha HacTpoek.
HNuTepdeiic nporpammsl (YK-6)
Jlexknus.
3aryck IporpaMMbl
Jlni4 3ammycka mporpaMMbl HEOOXOIMMO KJIMKHYTh Ha SIPJIBIKE MPOTrpaMMBbl, HAXOASIIEMCs Ha paboyeM CcTolie,
WU BBIOpaTh Yyepe3 cranaapTHyto mpouenypy Windows: «Ilyck» > «Bce mporpammben»y > «SketchUpy.
Br16op mabmona HacTpoek
[Tocne 3amycka mporpaMMbl OTKpbIBaeTcs pabodee mpoctpanctBo SketchUp m B ero meHTpe - OTKPBITOE
Oxno-npurnamenue (Welcome to SketchUp), B kotopom HeoOxomumo B pazmene mabmon (Choose
Template) BbIOpaTh apXuTEKTypHBIi 11a0noH 11 padotsl (Architectural Design - Millimeters). DToT Be160OD
MpeanoyaraeT, 4ro Mbl OyaeM paboTarh B pealbHBIX (U3NYSCKUX H3MEPEHUSX U BEIMYUHAX,
COOTBETCTBYIOIIUX POCCUICKUM CTaHIapTaM.
WuTtepodeiic mporpammbl
Wrak, uatepdeiic mporpaMMbl COCTOUT U3 CIEAYIOMIMX MOJei: 1 — IIMaBHOE MEHIO, 2 - KHOTIOYHBIC TIAaHEIIH,
3 - OKHO MozeTTUpoBaHus (CIieHa), 4 — CTpPOKa COCTOsIHUS, 5 - u3Meputelb. [Ipu xKenaHn MOKHO BKITIOYUTH
WIM OTKIIIOYUTH JIIOOYI0 KHOTOYHYIO MaHesb. [ 3Toro HeoOXoaIuMo B BEpXHEM MEHIO BbIOpaTh: «Bum»
(View) > «Ilanenu uactpymeHnToB» (Toolbars...). B oTKpbIBIIEMCS] TMaIOTOBOM OKHE TIOCTaBUTh WU yOpaTh
HeoOXoauMBbIe TaJIOUKH 1 Haxarh «OK»».
«3axBaTuB» TMaHEIb MHCTPYMEHTOB (3a 3aroJIOBOYHYIO 4YacTh), MOXHO BTSHYTb ee¢ BHYTph OxHa
MonenupoBanus. Tenepb y maHenu (3a CTPENKM Ha yIIax U CTOPOHAX) MOXKHO W3MEHHUTH IMPOMOPIIHH,
«TIepEeTaIIUTh)» B JH000€ MECTO WM «IIPUYATIUTH» K JII000H U3 rpaHull okHa. Bripouem, Ha/lo 3aMeTUTh, 4TO
U [0 YMOJIYaHHIO pa3MellleHue MaHeled NHCTPYMEHTOB BIOJHE PAallMOHAIBHO, TAK YTO U3MEHEHHUE ITOTO
CTaHJAPTHOTO TIOPSJIKA BPSIT JTU UMEET CMBICI 0€3 0c0001 HEOOXOMMMOCTH. ..
[TepcoHaxk, KOTOpBIA CTOUT B TOYKE MEPECEUCHUSI OCEH, paCHOJIOKEH B CIICHE BIOJHE YMBIIUIEHHO. OH
UMEET «IPABWIbHBIN) CPEAHECTATUCTUYECKUN «pocT» ~ 1,7 M, a TOTOMY Ha Ha4aJbHOM 3Tare MOCTPOCHUS
(B mycTO#l ClieHE) MOXKET OBITh MCIOJB30BaH KaK MPUOIM3UTEIBHBIA «M3MEPUTENIh MacliTaday 0OBEKTOB
HAIIeT0 BHUPTyaldbHOro Mupa. Brpouem, HHKakol 0co00i HEOOXOIMMOCTH B €ro MPUCYTCTBHM HET,
MMOCKOJIbKY Ha camoM jene SketchUp mmeeT mormHbIe crienuaabHbIe MEXaHU3Mbl TOUYHBIX W3MEpEeHHM. Tak
YTO OCTABUTH €€ <CKUTh B CIICHE» WM Cpa3y yAAJIUTh - JEJI0 JIMYHBIX MPEATOUYTEHUH.
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13

Teneps paccmorpum 1BeTHbIe TMHUU oceid. B SketchUp TpanummonHoro 6ykBeHHOT0 00O3HaueHUs ocel
HEeT, 34E€Ch OHUM HMEIT IMPOCTOE LBEeTOBOe KoaupoBaHue. Ocb «X)» TMpeacTaBieHa CIUIOMIHON
(monoXXuTeIpHBIC 3HAYCHHS) M TOUCYHOU (OTpHUIaTeNbHbIe 3HaUeHUs) (red) KpacHOU THHHEH. AHATOTUYHO,
ocu: «Y» - 3eneHoi (green), «Z» - cuneit (blue) muausmu. ITnockocTs, Ha KOTOPOIl MepeceKaroTcst KpacHas
u 3eneHast och (X u Y), oopasyer (ground plane) - «3emMiro», a BETHUUHBI 110 OCH «Z» OMPEACISIOT «IIOABEM
WM CITyCK» OTHOCUTEIBHO YPOBHS «3EMIIN.

Eme onun ouens ynoOHbIN Mexanu3Mm uHtepdeiica SketchUp - KOHTEKCTHBIE MEHIO, KOTOPBIE BBI3BIBAIOTCS
KJIIMKOM TIpaBOM KJIABUIEH MBIIM (KOHTEKCTHBIM KJIMKOM) Ha djieMeHTax (00bekTax) mocTpoeHuid. B
OCHOBHOM 3TH MEHIO AYOJUPYIOT IyHKTHI TEKCTOBBIX MEHIO M KHOIKH WHCTPYMEHTOB (XOTSl HEKOTOpHIE
OMIIMHU BBI3BIBAIOTCS TOJIBKO TaKUM 00pa3oM), ¥ 00eCreunBalOT O4YeHb OBICTPBIA M yHOOHBINH JOCTYI K
HY>KHBIM OIIUSIM.

ImaBHBIl TpUHLOMI WX pabOThI - COAEpKAHME KOHTEKCTHBIX MEHIO H3MEHSETCS B 3aBUCUMOCTH OT
KOHKPETHOTO KOHTEKCTa U MOKa3bIBAECT BCE OIIIMH, BO3MOXXHBIE UMMEHHO ¢ HUM (BBIOPAaHHBIM OOBEKTOM) B
JaHHBIA MOMEHT. B cBsi3u ¢ 3TuM paboTa ¢ KOHTEKCTHBIMU MEHIO Oy/IeT paccMaTpUBaThCA J1ajiee «II0 XOay»
KOHKPETHBIX 3aa4, CUTyalluid U OTILIHA.

Takum o00pa3oM, TONB30BaTENh 1O CBOMM TPEAMOYTCHUSM MOXET IOJB30BAThCS HECKOIBKUMHU
aJBTepHATUBHBIMU, HanOOJIee YIOOHBIMH M IPUBBIYHBIMHU JIJIS1 HETO, ClIoco0aMu paboThl ¢ HHTEp(deiicoM.

IIpakTnyeckoe 3aHsATHE.
BrimonnuTts 3amyck nporpammsl SketchUp. O3HakoMuThCs ¢ m1aboHOM HacTpoek. M3yunTs untepgeiic
IIPOrPaMMBI.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
He npenycMmoTrpenst

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

Jlekumus.
Kuonku g ynpasneHust 1300pa’keHUEM Ha SKpaHe HaXOAATCs Ha IIaBHOW NaHeNId HHCTPYMEHTOB
Pan (ITanopamupoBanue)
WNHcTpyMeHT mepeMerieHnsi KaMephbl B IJIOCKOCTH AKpaHa TOJIBKO BJIEBO, BIIPaBO, BBEpX, BHU3. HeTpymHo
3aMETUTh, YTO ATO MOJHBIA aHAJIOT TAKOTO K€ MHCTpyMeHTa 2D-penakTopoB, MOCKOIBKY 37€Ch JOCTyIHA
MaHUMYJSIHS KAMEPOH TOJBKO B HEKOU MIIOCKOCTH, T.€. B IByX U3MEPEHHUSIX.
Zoom (Jlyna)
WuctpymenT yBenuyeHusl (IpU ABMKEHHUH Kypcopa BBEpX IO AKpaHy) WM yMEHbIIEHUS (IBUKEHHE
Kypcopa BHHU3 IO 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.

BaxxHbIil MOMEHT, KOTOPBIN CIIEAYET 3allOMHUTh CPa3y M YUUTHIBATh B IPUMEHEHUN HHCTPYMEHTOB KaMephI
- LIEHTP MPUJIOXKEHUS UX JeUCTBUSA (TOUKA HALEIMBAaHUS B3IVI/A) 10 YMOIYAHUIO ONPEEIIAeTCs MO3ULUeH
Kypcopa B CLIEHE B JaHHbII MOMEHT.

Hano umerts B BUy, 4TO MHOI/A MPOSBISIETCS XapaKTepHasi 0COOCHHOCTh B paboTe «Z00m» — €CJIU B 3TOT
MOMEHT KYPCOp HaXOIUTCS B IIyCTOM IIOJI€ CLIEHBI, HHCTPYMEHT pearupyer OYeHb «BSIIO», TOUYTH MEPECTALT
JeiCTBOBATh, MOCKOJIbKY Kak OBl TEpsAeT «TOYKY OTCUeTa» MIPOCTPAHCTBA CIeHbl. PerieHue mpoOiembl
MPOCTOE - Epe] 3yMMHUPOBAaHUEM TIEpeMeIaeM Kypcop Ha ONMKalIii BUIUMBIH 0OBEKT.

Eme oqHa QyHKIMS HHCTPYMEHTA, YIIPABIAIOIIas apaMeTpaMu 00bEeKTHBA HallleH BUPTYaIbHOM KaMephl —
«Field of View» (FOV - mone 3penust). 3aMeTHM, 4TO TIPU 3TOM cama KaMmepa yxe He MepeMeliaeTcs, T.e.
HaXOAMUTCS B (DMKCUPOBAHHOM IOJIOKEHUH, XOTS BU3YaJIbHO MPOUCXOAUT KakK Obl MpUOIIKEHHE/ yaaleHue
HabOmogaemMoro oObekra. OmIus BKIIOYAETCs yaepxkaHueMm kiaBumm «Shifty, n mosBonser pacmmpsTh
(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 «IIUPOKOYrONbHBIN». ONHUCHIBAaTH, Kak
nposiBisieTcs: u3Menenue «FOVy, He MMeeT cMbIcia - MPOCTO MONpoOyWTe HHCTPYMEHT B JEHCTBUH,
paccMaTpuBasi Kakoii- 1n00 OOBEKT, a ellle HalMIAHEN - B COYETaHUH C «Z00mp.



Tak ke U1 Kamepbl padoTaeT MEXaHU3M HAa3HAYCHUS TOUYHBIX YHCIOBBIX apaMeTpoB «FOVy, Hampumep, B
rpagycax «45 deg», win B OKYCHOM PacCTOSHUH «35 mmy, 9TO SKBUBAJIECHTHO (DOKYCHOMY PACCTOSHHUIO
peanbHOTO 35MM 00beKTHBA. 3a/1aTh STU 3HAUYEHUSI MOXKHO B CTpOKe «V3mMepurenby.

Orbit (Bpamenne)

WNucTpymeHT BpamieHus kamepbl BOKpyT «Targety - Touku HanenuBanus B3Tisga. [Ipum 5ToM MBI Kak Obl
«o0Be3KaeM ¢ KaMmepoil B pykax» Ha (DUKCHPOBAHHOM PACCTOSHUU BOKPYT AITOH TOUKH, MOCTOSHHO
yIepKUBas B3IV HA HEU.

[lo ymomyaHuio Kamepa ynep)KMBAae€TCS B BEPTUKAJIBLHOM (OTHOCHUTENBHO «3EMIIM») MOJOXKEHHH, HO HpPU
HEOOXoMMMOCTH ¢ Haxatod kiaBumend «Ctrl» och Kamepsl MOXXKHO OTKJIOHUTh Ha JIIOOOH yroj, T.e.
HAKJIOHUTh €€ OTHOCUTENIbHO JIMHUU TOpU30HTa. Bripouem, HEOOXOAUMOCTh TaKOTO pojia MAHUITYJISIUI, BO
BCSIKOM CJIy4ae, Ha 3Tare MOCTPOEHUN, TPAKTUYECKH HE BCTPEYACTCS.

Ecnu Bpamiate kamepy, 0JHOBpEMEHHO HaXKaB U yAepxuBas kiaaBuily «Shift», BpeMeHHO nepekiouaeMcs B
JIPYyroil MHCTPYMEHT — IaHOpaMHupoBaHus «Pany.

N eme onuH, o4eHb CYNMIECTBEHHBIN sl yI0OCTBA U CKOPOCTU PabOThl MOMEHT. «Pany, «Zoom» u «Orbit»
HAXOIATCsA B paboTe MOCTOSHHO, a MOTOMY MMEET CMBICI IOJb30BaThCs HE MyHKTAaMU IVIABHOTO MEHIO U
Jake HE KHOMKAMHM Ha TMaHelu MHCTPYMEHTOB, a UX ajbTepHATUBOM, HA3HAYCHHOW Ha KOJIECHKO MBIIIKH.

CMBICI U TIPEUMYIIECTBO TAKOrO BapHaHTAa - BO3MOXKHOCTh BPEMEHHOIO MEpeKIIoUeHHe Ha (YHKIHMU
KaMepbl U3 JIF0OOTO APYyroro HHCTpyMeHTa 0e3 Beixona u3 Hero! Ckaxxem, nmpu pucoBaHuu «Line» (TmHwMS)
MOXET TOTpeOOBaThCS MO XOMYy HM3MEHUTh 0030p OO0BEKTa TOJ KypcopoM (Hampumep, NpUOIU3UTH

M300pakeHHe 711 00eCTICUeHUs TOYHOCTH) - IEPEXOAUM Ha paboTy co cpenHel KHOMKOU (Kosecukom). [pu
TOM HMHCTPYMEHT PHCOBAaHHUS OCTAe€TCsl aKTHBHBIM, M KaK TOJBKO OTIIYCKAaeM «CKpOJD» (BBIXOAUM W3
«Z0oomy), MOXeM IMPOJOKATh (3aBEpIIaTh) PUCOBAHUE TEM ke HMHCTpyYMEHTOM «Liney.

Zoom Window (OKHO yBeIU4EHUS)

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

Zoom Extents (ITokazats Bce)

WHcTpyMeHT At 0ToOpakeHHs BceX 0ObEKTOB CLIEHBI OAHOBpeMeHHO. OUueHb MOJIe3eH B CUTYaAIUsIX, KOTraa
TpebyeTcss BOCCTAaHOBUTH MOTEPSHHYIO OPHUEHTALMI0O B CLEHE I0CiIe KaKUX-IMOO CIydyallHbIX WU
HEY/IauHbIX MaHUIYJSALUNA C KaMepol WM TOCie UMIIOPTa OYeHb OOJbIIMX 00beKTOB. [lanee ciemayror aBa
TaKK€ OUYEHb HYKHBIX HHCTPYMEHTA, TMO3BOJSIONIMX «BEPHYTHCS» K MpPeIblaylieMy/IoClIeayoneMy
«B3MISAY». ITO BO3MOXKHO, MMOCKOJIBKY Ka)X0€ eHCTBUE C MHCTPYMEHTaMU KaMephl (BXOJ/BBIXOA U3 BUAA,
YCTAaHOBKM TOYKM B3MNIAJa) aBTOMAaTHYECKH (UKCHPYIOTCSI U 3allOMHHAIOTCA MPOrpaMMoOil, Kak
MOCJIEZIOBATENbHBIE IIATH.

Previous (Ilpeasimymmii Bu)

NHcTpyMeHT mnolaroBod OTMEHBI MOCHEAHEH (TeKylled) yCTaHOBKM TOYKHM B3IIsJa W BO3Bpara K
MPEABITYILEH.

Next (Cnenyrouuit Bun)

NHCTpyMEHT MOIIaroBO OTMEHBI TMOCJIEAHEH (TEKyIIe) yCTaHOBKM TOYKH B3MNISIIa W TIEPEMEIICHUS K
MO CJIETYIOIIECH.

Position Camera (ITo3umust kamepsi).

Look Around (CMoTpeTb BOKpYT)

Otu nBa MHCTpyMeHTa (puc. 3) paboTaroT Yallle BCEro B Mape U HCIOJIBb3YIOTCS AJISl YCTAaHOBKU KaMepbl
(Touku B3MISAa) B HAa3HAYEHHOE MECTO B CIIEHE, Ha OINpEACNIEHHOW BBICOTE U C ONpeAeSIEHHBIM
HamnpaBJ€HUEM B3IVIS1a, YTO MO3BOJISIET MPUMEHSTh UX AJIsl KOHTPOJsS (MMUTAlMU) 0030pa CIIEHbI C TOYKH

3peHust HaXOAIIErocs B 3TOM MecTe HaOmoaares.

Jl71s yCTaHOBKH KaMephl BBHITTOTHUTE CIEAYIOLINE [aru:

1. Knukaem Ha kHonKe HHCTpyMeHTa «Position Cameray - B maHeNM cTaTyca NOsBISIETCs TOCKa3Ka: «Select
the camera position» (Beibepute mosunmio kamepwi), a B maHenn «Measurementsy (M3mepurens) -
yCcTaHOBIIeHHass 1o ymonudanuto BenununHa «Hight Offset» (Bwicora mogbema) kamep Han «3emiei» -
KpacHO-3eJieHbIM IIaHoM oceil. [lo yMomyanwro 93Ta BENWYMHA YCTAaHOBJICHA, HCXOMs U3
CPEIHECTAaTUCTUYECKOTO POCTa YeloBeka. MOXKHO cpa3y BBECTH CBOE 3HAYEHHE, TO €CTh, KaK Obl U3MEHUTH
POCT HaOIIOAATENSI, WK, TIO-IPYTOMY, - TOJHSTh/OIMYCTUTH KAMEPY OTHOCUTEIHHO YPOBHS «3EMITM.
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XOTsI 3TO K€ MOXKHO CACJIaTh U ITO3XKC, IMOCJIC YCTAHOBKH KaMCPhBI Ha MECTO.

2. Knukaem B Hy’KHOM MecCTe CUEHBI (HalpuMep, «3eMJIN» WU «I10JIa» B UHTEPbEpE), YCTaHABINBAs KaMepy
Ha 3Ty Mo3uIuio. [Ipu 3TOM MPOUCXOAUT aBTOMAaTHYECKHUMA IEPEXo1 B pekuM HHCTpyMeHTa «Look Aroundy,
B KOTOpoM Tipu (uxkcupoBaHHOM (!) MOJOKEHMHM KaMephl 1O MECTYy M BBICOTE HaJ «3eMJIeH» MOXeM
MMUTHPOBATh B3Il YEJIOBEKa, CTOSIIET0 Ha MECTE U MOBOPAUYMBAIOIIETO ITOJI0BY BBEPX, BHU3 WM BOKPYT
ce0s M0 TOPU30HTAIIH, MTEpEMEILIEHHEM Kypcopa HHCTPYMEHTA B 3TUX HampasieHusx. Viau mo-apyromy 3to
MOJKHO TMPEICTaBUTh KaK B3MJIAJ Yepe3 BUIOUCKATENb KaMephl, KOTOpasi YCTAaHOBJIEHA M [TOBOPAUYMBAETCS B
mo0oM HampaBieHud Ha mTaruse... [Ipu sTom B manenu «Measurements» (M3mepurenb) BUIUM Tenepb
Bennuuny «Eye Hight» - BeicOTy OT 3eMin m1a3 HaOmofaressi, KOTOPYI0 MOKHO U3MEHUTh M Ha 3TOM 3Tarle,
a B MMaHENIU cTaryca moackasky: «Drag in direction to turn camera» (IToTsHuTE B HampaBiIeHUH MOBOPOTa
KaMmephl).

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

EcTh 1 BTOpOIi BapraHT MO3UIIMOHUPOBAHUS KaMepbl M HANpaBJICHUS B3IVIsAa, HAa3bIBaeMblii Ha3HAYEHUEM
«1IETIEBOI» TOYKU, KOTOPBIN yI0OHEe BCErO UCIOJIb30BaTh MO MPUHIIUITY «OT OHOTO OOBEKTa A0 JIPYrorom.
s atoro:

1. Kypcopom unctpymenra «Position Cameray KJIMKaeM B TOUYKE YCTAHOBKH KaMepbl U, YIEP>KUBas KIIABUIILY
MBILIKH, TIEpEMEIaeM Kypcop B LIEJIEBYIO TOUKY, TO €CTh KyAa JOJDKEH OBbITh HampasieH B3, [Ipu aTom
JUIsL KOHTPOJIS TIOSABJISIETCS TOUEUHAS! TAHYIIAsACS JTMHUS TPAEKTOPUU B3IVISAAA.

2. OTtnyctuB Kypcop, IMepemeliaeMcss B BHJI CIIEHbl W3 HA3HAYEHHOM TOYKM Ha HAa3HAYEHHYIO TOYKY
(006bekT). [Ipu 3TOM TaKke MPOUCXOIUT aBTOMAaTHUECKHI Mepexo B pexxuM nHcTpyMmeHTa «Lock Aroundy.
[Tpoexumu (BHIbI)

Jns ynoOcTBa MOIENMPOBAaHHUS HEOOXOOUMO paccMaTpuBaTh MOJAENb C Pa3HbIX CTOpoH. s sTtoro
CYLIECTBYIOT CTaHAAPTHBIE OPTOTOHAJIbHBIE U NIEPCIIEKTUBHBIE BUBI (IpOEKIMHU). IIepeKiItounTh NpoeKIuio
MOXKHO 4epe3 raBHoe MeHio: «Camera» (Kamepa) > «Standard Views» (CranmapTHble BHUIBI), WIH Ha
MaHeJI UHCTPYMEHTOB « Viewsy (Buner).

ITo nopsinky crnenoBanust: «Iso» (M3omerpus); «Top» (Cepxy); «Front» (Cnepemm); «Right» (Cnpasa)
«Back» (C3anmn); «Left» (Cnesa). Kpome Toro, ects eme Bua «Bottomy» (CHH3Y), KOTOPBII HE MPEICTaBICH
KHOIIKOW Ha MAaHEJIU MHCTPYMEHTOB (KaK JOBOJIBHO PEIKO MCIIOJIBb3YEMBIN) U TOCTYIIEH TOJIBKO U3 IJIaBHOTO
Mmento «Cameray» (Kamepa) > «Standard Views» (CtangapTHbIC BUIBI).

Co craHmapTHBIMH BUJAMHU CBSI3aH €II€ OIUH JOTOJHUTEIbHBIH MEXaHHW3M 0030pa (TOJIBKO M3 MEHIO
«Cameray - kamepa) - BeIOOp pexkxuMma B3maaa mexnay «Parallel Projections» (IlapamiensHbIiM), B KOTOpOM
BCE JIMHUU BJOJb KaKJOW M3 OCEl MapajuleibHbl (T.e. B OPTOTOHAJIBHBIX MpoeKIusax) mwin «Perspectivey
(ITepcniekTUBHBIM), C IEPCIEKTUBHBIMH UCKAKEHUSAMH (OH U BKJIFOUEH 110 YMOJIYaHMUIO).

3nech ke, B MeHI0 «Camera» (Kamepa) Bumum eme oauH crielu(pUUEcKUd, TakKe YCIOBHBIN BapuaHT
npoekiun - «Two-Point Perspective» (JByxroueuHasi mepcrekTHBa), KOTOPhI OTIMYAETCs TEM, YTO BCE
BEPTUKAIN MMOCTPOCHUN MapajliesIbHbl, CHHEH OCH M MEXAy COOOM, a MepCcreKThBa padoTaeT TOIBKO IS
TOPU30HTAJIbHBIX HAIPABICHUM.

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

Busyanbnsle ctuinmn
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OTO TUNHWYHAS MPAKTUYECKH JUIA BceX 3D-penakTopoB (yHKIUS — BO3MOXKHOCTH BbIOOpA pasziIHMUHBIX
cTuiel (pexrMOB) 0TOOpasKeHHsI TOBEPXHOCTEN U pedep, GopMHUPYIOLINX 00BEKTHI Ha SKpaHe. J{eno B ToM,
4TO B psijie CUTyallMii MaKCUMaJIbHO PEAJMCTHUYHBIA BHJ MoJenu (KOHeYyHO, Haubojee HAIISAHBIA H
«IPHUATHBIA B3IVIAY») MOXET Ha CaMOM JeJie CO3[aBaTh MpOoOJeMbl, HAapuUMep, AJIsi BHIOOpA OTIENbHBIX
snemMeHToB. Kpome Toro, HekoTopsle (DYHKIMU IOCTYIHBI TOJBKO 32 CUET CIELUANBHBIX, «CIY)KEOHBIX)»
ctuneil oroOpaxkenus. M, koHeYHO, OOWH M3 IVIaBHBIX (DAaKTOPOB BHIOOpA TEKYILEro CTWIIA IUKTYETCS
COOOpaKEHUSAMHU pPAlMOHATBHON «3arpy3ku» KOMIIBIOTEpa, @ 3HAUUT, CKOPOCTH M KOM(OPTHOCTH
MOJICTTUPOBAHMUS.

3nech NMPUHLMIT TMPOCTOH - Ha3HaYaeM MHUHHMMAJIbHO JIOCTATOYHBIM CTHJIb OTOOpa)XeHUs A yNOoOHOW U
ObIcTpoii pa®oThl B Tekymiel 3agade. CymiecTByeT BO3MOXKHOCTh BbIOpaTh WIIM CTaHIAPTHBIC BU3yalbHbIC
CTHJIM OOBEKTOB MITM HACTPOUTH UX CAMOCTOSTEIBHO.

CrangapTHbie BU3yallbHbIE CTUJIN IIOBEPXHOCTEH 0OBEKTOB

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

BbI MOKeTE MCTIONB30BaTh CIIEAYIOUINE CTHIIH:

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

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

- «Monochrome» - 6ecuiBeTHBIH (0TOOpaXKeHHE JIUILIEBOTO M H3HAHOYHOTO

«Face/Backface» 11BeTa moBepXHOCTH MOJICIIN );

- «X-Ray» - momymnpo3payHocTs (paboTaeT B nape ¢ JII0ObIM U3 YETHIPEX paHee ONMMCAHHBIX CTHIICH);

- «Wireframe» - kapkac (0ToOpa)karoTcsi TOIBKO pedpa MOBEPXHOCTEN );

- «Back Edges» - pebpa czamu (momynpo3padHblii pexHM, ajJbTepHATHBHBIM cTumo «X-Rayy», Taxke
paboTaeT B mape ¢ 4eThIPbMsI IEPBBIMHU CTHIISIMU).

CrangapTHbie CTHIIN pedep

N3 rmaBHOTO MeHIO «View» (Bun) > «Edge Style» (Ctunb pedep) MOxKHO

BBIOPATH CIIEIYIOIINE CTUIIH:

- «Display Edges» - mokassiBaTh pedpa (pedpa CTaHOBSITCS OIHON CTAaHIAPTHON TOJIIIMHBI);
- «Profiles» - cunyaTHBIe pebpa (YTONIICHHBIE TMHUHU TOJIBKO BHEIIHUX Ia0apuTOB);

- «Depth Cue» - pebpa mo mryOuHe (MOAYEpKUBAHUE TITYOWMHBI MPOCTPAHCTBA 332 CYET OTOOpaKEHUS UX
0oJjiee )KUPHBIMHU Ha TIEPETHEM IIJIaHEe, YeM Ha 3aHEM);

- «Extension» - ymmuHeHne pedep (YATUHICT KXy JIMHHUIO 32 MPEIeNbl €€ KOHEUHBIX TeOMETPUIECKHUX
TOUEK);

- «Back Edges» - pebpa c3aau (oToOpaskaeT MyHKTUPHBIMU JIMHUSAMHU TTPOTHUBOIIOJIOKHBIE peOpa MOIeIn).
HaCTpaI/IBaeMBIe BU3YyaJIbHBIC CTUJIN

CymiecTByeT OTIENbHOE JUAIOTOBOE OKHO, B KOTOPOM COCPEIOTOYEHO TIOJHOE, Pa3BEPHYTOE YIpaBICHUE
BCEMH BO3MOKHOCTSIMH YIIPABICHHS CTWISIMH, a (aKTHUECKH - BU3yanu3anuu, peHaepuHra SketchUp.
OTKpBITH €10 MOXHO uepe3 miaBHoe MeHro: « Window» (OxHo) > «Stylesy (Ctunn). 3nech HaxoAsaTCs TPU
OCHOBHBIX pasjera:

- «Select» - BBIOOp (MO3BOJISAECT BHIOPATh ONUH M3 OWOIMOTEYHBIX CTUIICH, BOBMOXKHO WM JJIS JAJIbHEHIIICH
HaCTPOMKN);

- «Edit» - pemaktupoBaHue (M3MEHEHHE MApPaMETPOB TEKYIIETO aKTUBHOTO CTHJIS MPOEKTAa: CTHIS pedep
«Edge», rpaneii «Face», ¢ona «Background», BomsHoro 3Haka «Watermark», IBETOBOH HacTpONKH
2JIEeMEHTOB 00bekTa 1 uHTepdeiica «Modelingy);

- «Mix» - cMech (3Ta 3aKjajKa MpeJHa3HaYeHa Ui CO3/1aHUs HOBBIX CTHIICH, KaK KOMOMHALIMU PAa3TUYHBIX
KaTeropuil HaCTPOEK U3 HECKOJIBKUX JAPYTUX CTUIIEH KOJUIEKIIVH).

IIpakTH4eckoe 3aHATHE.

O3HaKOMJIEHUE C 3JIEMEHTAMH HABUTALIMM B CLIEHE, C MPOEKIUAMU. 3yueHne Bu3yanbHbIX CTHIIEH
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

He npenycmotpeHsl.
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Tema 4. Boiesienne 00beKT0OB. ba3oBble HHCTPYMEHTHI PUCOBAHUSA U
penakTupoBanus (YK-6)
Jlekumus.
Select (Bb160D)
PaccmoTpuM camblii IpOCTOM ciyyaid - KIHKaeM KHOMKY «Select (BKII04aeM MHCTPYMEHT), U J1ajiee B OKHE
MOJICTTUPOBAHUS BHIOMpAeM KaKoi- JTMOO OOBEKT OJUHOYHBIM KJIMKOM Ha HEM - OH TYT K€ MOJCBEUMBACTCS
rabapuToM M3 CUHUX JIMHUH, TOKa3bIBasi, YTO OIS 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 sToM y cTpenku Kypcopa MOSBISIOTCS 3HAYKU «IUTFOC» U «MHHYC,
YTO U MOJICKa3bIBaE€T BO3MOXKHOCTD MTOMIEPEMEHHOTO JOOABICHUS UM UCKIIIOYEHHSI 3JIEMEHTOB U3 BhIOOpA.

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

W eme onuH BapuaHT BBIOOpA PaMKOM - 3TO «PACTATHBAIOIIMICS MPSAMOYTOJBHUK (OT OJHOTO yIva J0

MIPOTUBOJIEHKAILETO 110 AUATOHAIH).

Opnnako B SketchUp oH HaMHOTO «yMHEW» - €CJIM CTPOHMM €Tro, PAacTATHUBasl ClieBa HAIPaBO, BHIOMPAETCS
TOJIBKO T€ OOBEKTHl (WM WX OTHEIbHBIE DJIEMEHTHI) KOTOPHIE MOJHOCTHIO MOMAJAlOT BHYTPh. A eciu

(BHMMaHue!) pacTATMBaeM ClpaBa HAJIEBO - BBIOMpAETCS €IIe W BCE TO, YTO TEPECEKAIOT CTOPOHBI

MPSIMOYTOJIPHUKA, T.€. BHIOMPAECTCS OOBEKT (PJEMEHT) IETUKOM, JTaKe €CIIM PaMKOU IMepeceKaeTcsl TOJIbKO

€ro 4acTh.

N obmiee mpaBuiio - TEKyImuii BIOOp OyZeT CHAT (OTMEHEH) IpH BBIOOpE Apyroro oObeKTa, HHCTPYMEHTA,
WJIH IPOCTO KIJIMKOM B JIFOOOM IyCTOM MPOCTPAHCTBE OKHA MOJIEIUPOBAHUS. 3aMETHM, YTO TOT K€ MPUHIIUI

NEICTBYET U AJI BCEX OCTaJIbHBIX HHCTPYMEHTOB.

Bri6op B ObIcTpoOii IOCIEI0BATENFHOCTH

DTOT MEXaHU3M IO3BOJISIET OYE€Hb OBICTPO, UCIIOJB3YSI TOJIBKO Pa3HOE YMCIIO KJIMKOB MBIIIKOM Ha JII000OM U3

AJIEMEHTOB MMOCTPOEHHUS OTJEIBHOTO 00BEKTa, OTy4YaTh pa3Hble Pe3yIbTaThl BEIOOPA:

- OIMHOYHBINA KJIMK (3HAaKOMasi YHKITUS) - BBIOUPAETCS TOIBLKO OAMHOYHBIN 3JIEMEHT TI0J] KypCOPOM;

- IBOWHOW KJIMK (HEBa)KHO, Ha TIOBEPXHOCTHU WJIHM Ha JIIOOOM M3 €€ pedep) - OMHOBPEMEHHBIH BBIOOP U ATOM

MOBEPXHOCTH, U BCEX ee pedep;

- TPOWHOW KUK (HA JIFOOOM DIIEMEHTE MOCTPOCHUS) — OTHOBPEMEHHBIN BBEIOOP BCEX CMEXKHBIX AIIEMEHTOB,

MIPUHAICKANINX OJJHOMY OTAEIHFHOMY IMOCTPOCHUIO (0OBEKTY).

Eraser (Jlactuk)

BykBanbHbIN nepeBoj] 3ByuuT Kak «CTHpaTenb», HO Mbl OyIeM HCIONb30BaTh 0oJiee MPUBBIYHOE MOHSITHE
«Jlactux». OcHOBHOe Ha3HaueHue «JlacThka» OUEBHIHO - YyAANATH (CTUPATh) HEHYXKHBIE 3JIEMEHTHI
MOCTPOCHUH.

B mnpunnumne, 6e3 HEro MOXHO M OOOWTHCH, TOCKOJIBKY AaHAJIOTUYHOE JACWCTBHE HaJa BLIOpaHHBIM
AIIEMEHTOM CTaHAAPTHO BhIMONHsET KiaBuiia «Del» knaBuarypel. OnHako MpH yaaieHuu TuHUH (pedep) oH
HAMHOTO YOOHEeW — B 9TOM CiIy4ae JOCTATOYHO MPOCTO MpoBecTH «JlacThKoM» (yaep:KuBasi JIEBYIO KHOIIKY
MBIIIIKK) MOTEPeK JTUHUM (WU Cpa3y HECKONbKHUX JIMHUN). ECTh y HEro u eme mapa JOMOJHUTETHHBIX

(GYHKIH, HO MOCKOJBKY 3TO COBCEM JApyTasi TeMa - 00 3TOM MO3XKeE.

WuctpymenTs! pucoBanus. Line (JiuHus)

Wtak, nepBblil BapyaHT IJs CO3AaHMS JIMHUU: TIOMEIIAeM Kypcop Ha CIIEHE B CTapTOBYIO TOUKY > KIIMKaeM
> TSHEM JIMHMIO > KIIMKaeM BTOpOW pa3, 0003Hauash KOHEUHYIO TOUKy. EcTh M BTOpOI BapuaHT (eciu Tak

MOKaXkeTcs yaoOHeH): KJIMKaeM B CTapTOBOM TOUKE > TSHEM JIMHHUIO > OTIIyCKaeM B KOHEYHOW TOYKE > B

none «V3mepurensy BBOOUM JUIMHY OTpe3Ka > HaxxumaeMm «BBoI». W, koHeyHO, Mo Xoay oOpaiiaem
BHHMaHUE Ha MOJCKa3KH, COMPOBOXKIAIOIINE PUCOBAHUE: IIBETHAs IMOJCBETKA - PUCOBAaHUE MapajliedbHO
ocsaM. [l 3aBepieHus] pucOBaHUs HaxaTh «Escy.

Teneps mpoBeneM KypcopoM 1Mo JTUHHUH (0€3 KIMKOB) - BUAUM IMOJICKA3KH, BCILIBIBAIOIINE TIPH MOMAIaHUU
Ha T.H. «KKOHTPOJIbHBIE TOUKM». Habop Takux TOUEK y pa3HBIX AIIEMEHTOB MOXKET PAa3IMYaThCs.
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Kpome 3HaKOMBIX yxe KOHEUHBIX Touek, BuauM «Midpoint» (cepenuna) u «On Edge» (ua pebpe), T.e. Ha
0601 1pyroil (KpoMe KOHEUHBIX M CepelMHHON) Touke Ha JUHUHU. OHHU MO3BOJISIOT JIETKO U aOCOIIOTHO
TOYHO pasMelarb Kypcop Npu TOCTPOSHHsX, Mockoibky B SketchUp neiictByer eme oauH
NPUHIUIHATIBHBIN MeXaHu3M - «Snapping» (IIpuBs3KH) - «IpUIHIAHUS, MPUMAarHUYUBAHUSD» Kypcopa K
KOHTPOJIbHBIM TOYKaM, KaK TOJIBKO KypCOp OKa3bIBa€TCsl HA HEKOM MUHUMAJIBHOM PACCTOSIHUU OT HUX.
Takum 00pa3zoM, ¢ MOMOIIBI0O MHCTPYMEHTa «JIMHUS», MOKHO HAPUCOBATh CIOXHBIE, pa3HOOOpA3HbIE 110
¢dopme KOHTYpBI. 3aMKHYThIe KOHTYPBI aBTOMAaTHYECKU CTPOST BHYTPHU c€0sl TOBEPXHOCTH.

LlenbHble TUHUM-pEOpa MPH B3aUMHOM NEPECEUEHUHN WIN MPUMbIKAHUKA aBTOMAaTUYECKH Pa3JelsioTCs Ha
OTACNIbHBIE «KYCKH» - CEIMEHTHl B TOYKE IepeceueHus. LlenpHyr0 MOBEPXHOCTh MOXKHO pa3[eNIUTh Ha
M1000€ YUCIIO OTAENBHBIX YacTeH-TIOBEPXHOCTEH, €CM paccedb ee JUHUAMHU OT «pedpa g0 pedpar. To xe
MIPOM30UJET MPU PUCOBAHMM HOBOM 3aMKHYTOM (UTYypbl 1O TMOBEepXHOCTH. COOTBETCTBEHHO, yAaJIeHUE
TaKUX BHYTPEeHHHX pedep (min GUryp) BOCCTAaHOBUT LIETBHOCTh MIOBEPXHOCTH.

Arc (myra)

WHCcTpyMEHT pUCOBaHUSA IYTOBBIX (apPOYHBIX) DJIEMEHTOB, UMEIOIIMA TPU T€OMETPHUUYECKHX MapaMmerpa:
CTapTOBYIO TOYKY, KOHEYHYIO TOUKY (PACCTOSHHE MEXIYy HHUMHU - XOpJa AYTH) U JIHUCTAHIHIO (BBICOTY)
noabemMa. COOTBETCTBEHHO, UCIIONB3YEM TOT K€ MOPSA0K PUCOBaHUS: BbIOUpAaeM MHCTPYMEHT > KIIMKAaeM B
CTapTOBOM TOYKE > paCTATMBAEM HA JJIMHY XOpAbl M KJIMKAEM B KOHEYHOW TOYKE > MEPEMEIIAEM Kypcop
MEPIEHAUKYISPHO XOP/AE Ha HY)KHYIO BBICOTY MOABEMA U TPETBUM KJIIMKOM 33aBEPIIAEM ITOCTPOCHUE.

[Ipyn akkypaTHOM, MEMJICHHOM BBITATMBAaHWU BBICOTHI MOABEMA B OINPEACIICHHBI MOMEHT OLI[YIIAeTCs
«3a3y0OpHHa» Ha TPAEKTOPUU JIBUKEHHUS, a PSIAOM C KypCOpOM MOSBUTCSA TEKCTOBAas MOJCKAa3Ka O TOM, YTO
JTOCTUTHYTa BEJIMYMHA TIOITbeMa, paBHas ojioBuHE OKpykHOCTH «Half-Cirdey.

Ecaun Hauats prcoBaHMs BTOPOM IyTH B TOU K€ INIOCKOCTU OT KOHEYHOU TOYKHU YXKE ITOCTPOCHHOU, TO IPH
BBITSITUBAaHUU BBICOTHI MOABEMA B OIPEIEICHHBII MOMEHT PSIOM C KypCOpOM IOSBUTCS TEKCTOBas
IIOJICKa3Ka O TOM, YTO JOCTHUINIM KPUBU3HBI, COOTBETCTBYIOILIEH KacarelabHOW K nepBo nyre «Tangent at
Vertex», a Takke 9Ta KacaTelbHas Oyra IOJACBEYMBACTCS B 3€J€HO- roimy0oil mBer. Takum oOpazom,
CTPOUTCA HICATBHO IJIABHBINA EPEXOJOT OJHOM AYTH K APYTOM.

3aMeTuM, 4YTO JAyTa - MEepPBBIA THUIMUYHBIN MPENCTaBUTENb «IICEBIOKPpUBBIX» SketchUp, koTopsie Ha caMmoM
Jiefie COCTOST M3 IOCIIE0BAaTeIbHOr0 Habopa MPSMOJIMHEHHBIX CerMeHToB. M yeM ux OoJjblie, Tem
BU3yalIbHO OoJiee «IUIaBHEH M3ru0» KpuUBOW. VMI3MEHUTH KOIWYECTBO CEIMEHTOB MOXKHO 4Yepe3 IVIaBHOE
Mmento: « Window» (OxHo) > «Entity Info» (Mudopmarus mo 00beKTy).

Freehand (Ot pykn)

WNHCTpyMEHT pucOBaHMsI HEpPEryIsSpHBIX HEMPEpHIBHBIX JUHUI B (hopMe KPUBOJIMHEHHBIX 3JIEMEHTOB U3
CBSI3aHHBIX MPSIMOJIMHEWHBIX CETMEHTOB.

@DaKTHUYECKH 3TO PUCOBAHHME «CBOOOIHBIM KapaHIAIIOM», TOYHEE - MBIIIKOW C TOCTOSIHHO Ha)KaTou
KHOINIKOW. 371ech paboTaloT BCe TE K€ MEXaHU3Mbl PUCOBAHUS KPUBBIX, UTO U JUISl TUHUM, U I AYT.

Kpome Toro, ectp BapumanT »T1oro »xe wuHCTpymeHTa «3D Polyline» (3D Ilomunuuus) - pucyercs
aHAJIOTUYHO, HO TPHU HakaTou kimaBuiie «Shifty. DToT TN dakTrdeckn BOOOIIEe HE SABISETCS IEMEHTOM
MOCTPOEHUHM, HHUKaK HE BOCIHPUHMMAETCA TMPOLIECCOPOM U TOAWUTCA, MOXKAIyH, TOIBKO IS
«JIEKOPUPOBAHUS.

Rectangle (ITpssmoyronbHUK)

WHCTpYMEHT HCHONb3yeTcs Ui PUCOBAaHUS IUIOCKHX (Uryp ((akTH4ecKH — cpas3y IOBEPXHOCTEH)
PSAMOYTOJIBHON (POPMBL.

Jiis co3naHus IpSIMOYTOJIBHHUKA: KIIMKAeM B CTAPTOBOM TOUKE (3TO OyJeT MEepBBIN yroia MpsiIMOYTOTbHHUKA) >
pacTsaruBaeM > KJIMKAaeM BTOpPOW pa3, 00O3Ha4ass KOHEYHYIO TOYKY IOCTPOCHHS - IMPOTHBOJIEKAIIUH
JMaroHaJIbHBINA yroi. ECTh ¥ BTOpoii BapHaHT (ecliu Tak MOKaXKeTcs yJ00He): KJIMKaeM B CTapTOBOM TOYKE
> TSHEM JIMHHUIO > OTIyCKaeM KJIaBHUIIY B KOHEYHOW Touke > B mosie «l3Mepurensy BBOOUM JIUHY U
IIMPHUHY (Yepe3 TOUKY C 3aIlsATON) > HaXKUMaeM «BBOI». ECTECTBEHHO, TYT jk€ aBTOMaTWYECKH 0Opa3yeTcs
«Face» (IloBepxHOCTB), a CTOPOHBI TPSMOYTOJIbHHUKA cTaHOBsTCS ero «Edges» (Pebpamu). U cpazy
3alIOMHHAEM  MPUHIUIHAIBHYI0  «OTPAHUYUTEIBHYI0» OCOOCHHOCTh HWHCTPYMEHTa -  CTOPOHBI
MPSIMOYTOJIBHUKA MOTYT CTPOUTHCS TOJIBKO MapalIeIbHO (M MEePIEHAUKYISIPHO) OCSIM CLICHBI.
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Ecan nmepen 3aBepiuaromiyM KJIMKOM MOJBUTaTh MBIIIKY, MEHSSI MPOMOPLUU CTOPOH MPSIMOYTrOJIbHUKA Ha
OnMM3KHe K KBaJpary, B KaKOW-TO MOMEHT MOXHO «IOHWMAarh» TOJOKEHHEe, KOTJAa y Kypcopa IOSBUTCS
nonckaska «Square» (KBagpar) u TodeuHasi NMaroHajibHasl JIMHHS, TOBOPSIIHME O TOM, YTO TMOIYYWIH
TpeOyeMbIil pe3ylbTar. AHAJOTUYHBIE TOJCKA3KH BO3HHUKAIOT MPU JOCTIDKEHUS MPOMOPIUN «30J0TOTO
ceueHus» - «Golden Sectiony.

Circle (Okpy>XHOCTb)

HNHCcTpyMeHT prcoBaHMs IPAaBUIIBHBIX OKPYXKHOCTEH. HaunHaem ¢ ykazaHusi IEPBBIM KJIMKOM TOYKH IIEHTpa
> mepeMmeniaeM Kypcop Ha HYXKHBIM paguyCc > KJIMKaeM BTOPOM pa3, 00o3Hauass KOHEUHYIO TOYKY
MMOCTPOCHHUSI.

Bropoit cmoco6: kiMkaeM B TOYKE IIEHTpa > MepeMelaeM Kypcop Ha HYXKHBIM pajuyc > OTIyCKaeM
KJIaBMILly B KOHEYHOM To4yke > B nose «M3mepurenb» BBOAMM paauyCc > HaxuMaeM «BBOm». TyT ke
aBTomMaruyecku obOpasyercs «Face» (IloBepxXxHOCTB), a CErMEHTH OTPAaHMYMBAIOIIETO KOHTypa Kpyra
cra”oBsTcs ee «Edges» (Pebpamu).

CymiectByeT BO3MOXHOCTh U3MEHUThH PAANYC M KOJUYECTBO CETMEHTOB, KOTOPBIC BIHSIIOT HAa TJIABHOCTH
KOHTYpa OKpY>KHOCTH. [[71s1 3T0r0 He0OX01MMo BEIOpaTh uepe3 riaBHoe MeHio: « Window» > «Entity Infoy.
Polygon (MHoOroyronbHuK)

WHCTpYMEHT cO3MaHus MHOTOYTONBHBIX (PHUTYp, (PAKTUYECKHM — BIUCAHHBIX B OKPY)KHOCTh, C YHCIOM
CTOpPOH OT 3 10 999.

[Tocne BBIOOpa WHCTpYMEHTa CTaHOAPTHBIA Kypcop H3MEHSETCS Ha «KapaHalDy C IOMOJHHTEIBHBIM
cuMmBosioM. B mone «M3Mepurenb» BBOAMM KOJMYECTBO CTOPOH W HAaKMMaeM «BBOI». HadywmHaem
MOCTPOCHHUE KIIMKOM B HAMEUCHHOW TOYKE IICHTpa > MepeMeIaeM Kypcop B CTOPOHY Ha HY)KHBIH paguyc >
B mosie «VI3MepuTens» BBOIUM painyc > HAXKUMAEM «BBOIY.

Tak ke, KaKk ¥ TPEObIAYIIEM CiIydae, U3MEHUTh PaJuyC M KOJUYECTBO CTOPOH MHOTOYTOJBHHUKA MOXKHO
yepe3 miaBHoe MeHto: « Windowy > «Entity Infoy.

B OGonbmmHCTBE ciiy4aeB OOBEKTBHI CO3MAIOTCS MM B TUIOCKOCTH «XY» HMJIM Ha TPaHH APYroro oObEKTa.
CymiecTByeT BO3MOXKHOCTB CO3[aTh AJIEMEHT OTACIBHO, B JIIOOOM MeCTe MPOCTPAHCTBA, B TUIOCKOCTH,
napajuieIbHOM TpaHHu JI000ro apyroro oowekra. J[ims sToro HeoOXomMMo: BBHIOpATh JII0OOH MHCTPYMEHT
pUCOBaHUS > HABECTH Kypcop Ha rpaHb oObEKTa > HaXaTb W yAepKuBaTh KiaaBuinry «Shifty > oTBectn
Kypcop B CBOOOTHOE MECTO IPOCTPAHCTBA U HAPHCOBATH OOBEKT.

HNHcTtpymeHTs! penakTupoBanus. Move (repemMenieHne)

WNuctpymenT «Movey HCIONb3yeTcs sl IepeMeIeHHs TIF00bIX 00BEKTOB, AIEMEHTOB IMOCTPOCHUN WITH IS
WX WUCKAXEHUSA 3a CYET IEPEMENICHUs OTACTbHBIX 4YacTel, a TakK e o0NIagaeT emle HECKOIbKHUMH
JIOTIOJTHUTETHbHBIMU (DYHKITHSIMH.

Jlst mepeMeniieHust OMHOTO 00BbEKTa MPeABapUTEIbHBIN BEIOOP HeoOs3aTeneH. Ecinu nepemennaere 00beKT,
COCTOSIIIHIA U3 HECKOJIBKHUX YacTel, TO He0OX0AUMO JI0 TIEpEeHOCa BOCTIONB30BaThCsl HHCTPYMEHTOM «Select»
(BBIOOD) [J1s1 MX BBIZICTICHUSI.

Haunnaem mepeHoc Mozeny KIMKOM B 0a30BOi TOUKE > MepeMeIlaeM Kypcop B HY)KHYIO CTOPOHY (I[BETHas
MOJICBETKA O3HAYaeT MapajuleNbHO OcCsiM) > B molie «VI3Mepuresnsy BBOAUM pPACCTOSHHUE > HaKUMaeM
«BBOI.

Bo Bpems mepeHoca mpu ucrnosnb3oBaHUU KiaaBuiu «Shifty nrkenune OymeT 3aUKCHPOBAHO TOJBKO IO
OHOMY HAIIPaBICHHUIO. AHAIOTUYHBIA MEXaHW3M (PHKCAllMU yHpaBisieTCs KJIaBHIIAMH KIABHATYPBI CO
CTpEJIKaMH.

EH_IC OdJHa O4YCHb 3aMcdarciibHada (pYHKI_II/DI HHCTPYMCHTA — BO3MOXHOCTbH HOAHOBPCMCHHOTO C
MepeMeIeHUEM KOTUPOBAHUS TIEPEMEIIAeMOro dJIEMEHTA.

BriOpaB MHCTpYyMEHT, mepel HJIM BO BpeMs mepeMmelneHus kimkaeM kmasuiny «Ctrl» (yaepxuBarh He
o0s13arenbHO). Ilpu 3TOM, KpoMe MOACKAa3KU HAINPaBICHUS, [IBETOM JIMHUU PSAAOM C KypCOPOM IOSIBIISIETCS
eIle OJTHA TO/ICKA3Ka - CUMBOJI «+» U TIOSBIISETCS KOHUsI 00BEKTA.

JIist co3aHusl HECKOJIBKUX KOTIHI (MacCUB M3 3JIEMEHTOB), BOCIIONB3YHTECh CIIEAYIONIMMH CIIOCO0aMu:

1. Ecnu 3apaHee M3BECTHO KOJIMUYECTBO KOIMM M PAaCCTOSHUS MEXAY HUMH, TO HAaYMHAEM KONMPOBAHHE
MOJIENTU KIIMKOM B 0a30BOIl TOUKE > IepeMeliaeM Kypcop B HYy>KHYIO CTOPOHY (LIBETHAs IOJICBETKA 0O3HAYaeT
napajieIbHO OcsAM) > B nosie «V3mepurens» BBOAMM pacCTOSHUE > Ha)KMMaeM «BBOI» > B IOJIE
«M3mepurenb» BBOAUM *n (N - KOJIUYECTBO 3JIEMEHTOB) > HAXXMMAEM «BBOJ.
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2. Ecnu 3apaHee u3BecTHO 0O0IIee PAacCTOSHHE MEXIY NEPBBIM U MOCICTHUM SJIEMEHTOM U KOJIHUYECTBO
KOIMH, TO HAYMHAEM KOIHMPOBAHU MOJEIH KIMKOM B 0a30BOil TOUKe > mepeMeIaeM Kypcop B HYXKHYIO
CTOpOHY > B mnojie «3mepuTenps) BBOAUM 00I1Iee pacCTOSHUE > HAKMUMAEM «BBOA» > B nosie «M3meputensy
BBOJIUM /N (N - KOJTUYECTBO MPOMEKYTKOM MEXKIY IEMEHTaMM) > HAKUMAEM «BBOI».

Rotate (Bpaienue)

WHcTpyMeHT BpaleHHst 00bEKTOB «ILETHKOM» WIIM X UCKa)KEHUS 3a CUET BpallleHUs! OTACIbHBIX 3JIEMEHTOB
MOCTPOCHUH.

[locne BpIOOpa HWHCTPyMEHTa CTaHAAPTHBIA Kypcop H3MEHSETCS Ha H300pa)keHHe TpPaHCIOpPTUpa
(Protractor) ¢ KpyroBeIMH CTpelKaMH. 3aMeTHUM, 4To pabora «Protractor», kak W JAPYyruxX WHCTPYMEHTOB
MoIU(UKaLUN, KOHTPOIUPYETCS TOYHBIMU YUCIOBBIMU U3MEPEHUSIMH, TOYHEE — YITIOBHIMU BEJIMYMHAMH.
BaxHbIii MOMEHT - IUIOCKOCTh U OCh BpallleHUs] 00bEKTa ONMPEAEIAIOTCS MOJIMKEHHEM M OpUEHTaluei B
npoctpanctBe «TpaHcmoprupa» mnepex HauanoMm BpameHus. Jng ¢ukcamum «Tpancmoptupa» B
MIPOCTPAHCTBE HEOOXOAMMO HABECTH KypCOp Ha HYKHYIO TUIOCKOCTh (TpaHb), HAXKaTh U yAepKuBaTh «Shift»
710 MOMEHTA yCTaHOBKH 0a30BOI TOUYKH.

Jlnst BpaleHus: OAHOTO 00BbEKTa MPeABAPUTEIBHBIN BHIOOP HEOOS3aTENICH.

Ecam Bpamaere oOBEKT, COCTOSIIIMA M3 HECKOJIBKHUX YacTed, TO HEOOXOJUMO 3apaHee BOCIIOIb30BaThCS
nHCTpyMeHTOM «Select» (BriOop) 115t X BBIACICHHUS.

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

Tak ke, kak u pu nepeHoce, knasuma «Ctrl» mo3BosseT co3naBaTh KOonuu. ToT e MPUHLIUI 3aJI0KEH AJIs
CO3/1aHUsl KPYyroBOro MaccuBa. TOJIBKO BMECTO 3HAYEHMsI PACCTOSHUS B MUJUIMMETpPAxX BBOISTCS YTVl B
rpagycax.

Scale (MacmrabupoBanue). 3epkasibHOe oTpaskeHue (Mirror)

WNHcTpyMEeHT HCTIONb3yeTCs Al U3MEHEHUS! pa3MepOB U MPOMOPIHI 0OBbEKTOB IIEIMKOM U UX OTAEIbHBIX
AIIEMEHTOB JIJIsl UcKaxxeHusl. [[1s ykazaHus oObekTa OyAayliero MacitabupoBaHusi BO3MOXKHBI JIBAa BapHaHTa
BhIOOpa (Kak ®W Il JAPYTHX paHee PacCMOTPEHHBIX HWHCTPYMEHTOB MOAM(PHUKANNN): MOXKHO HIH
MIPEIBAPUTEIILHO BBIOPATh €r0 MHCTPYMEHTOM «Select» (BbIOOD), a 3aTeM BHIOpATh (BKIIOYUTH) HHCTPYMEHT
KJIMKOM Ha KHONKE (CTaHIApTHBIM Kypcop H3MEHsETCs Ha H300pa)KeHHe WHCTPYMEHTA), WM CHayalsa
BKJIFOYUTHh MHCTPYMEHT, a 3aTeM KJIUKHYTb €ro KypcOpOM Ha 0OBEKTE (AIIEMEHTE).

[Ipexne Bcero, 3aOMHUM NPUHIMIIAATIBHOE OrpaHUYEHHE MexaHu3Ma macirabuposanust SketchUp - oH
paboTaeT TONBKO U BCEr/a MO HAIPABJICHUSIM OCel CLIEHBI (KpacHOM, 3eeHo, cuneii)! Paccmorpum 3710 Ha
npuMepe KyOHKa, «IpaBUIbHO» OPHUEHTHPOBAHHOTO IO OCSIM, T.€. TAKOTO, B KOTOPOM Ka)KJasi U3 rpaHei
(moBepxHOCTEH) mapajiesbHa OAHOMY M3 IUIAHOB Oceil, a peOpa, COOTBETCTBEHHO, MapauIeIbHBI OCSM.
Chnavana BeIOepeM s MacITAOMPOBAaHMS OJHY M3 TpaHel, HampuMep - BEPXHIOK, T.e. (PaKTHUECKU
paccMOTpuM paboTy HHCTpyMEHTa Ha TI0cKoil popme. TlosiBrisieTcst rabapuTHBIE TPaHH U3 XKEITHIX JIUHUH C
3eJICHBIMH KyOUKaMHU - «grip» (3aKuMaMH) B YIJIax U B c€pearHax pedep - Bcero 8 IIT. Ha TOBEPXHOCTb.

Kaxxgast mapa 3a)KUMOB «OTBEYaeT» 32 BO3MOXHOE HAMpABICHHE MACIITa0MpPOBAaHUS B OJHY M JPYTYIO
CTOpOHY. B 3TOM «Iu10CKOM» TpUMeEpe, MOHATHO, OyIyT 3aJelCTBOBAaHBI TOJIBKO JIBE OCH - 3€JIeHas U
KpacHasl.

Pazo0parbcst ¢ TeM, 9TO MPOUCXOAUT TPU TIEPEMEILICHIH 38)KUMOB B cepeIuHe pedep, J0CTaTOYHO MPOCTO -
rpaHb OyleT MacIITaOMpOBaThCS BIOJb OCH B HANpPABICHUU «IEPETATUBAHUS) 3a)KMMa. AHAIOTUYHO
WHCTPYMEHT Pa0OTaeT ¢ 3aKMMaMH, PacIHOJIOKEHHBIMH B yIJlaX TPaHU, TOJIBKO TEMEPh YXKe MPOHCXOIUT
npornopiuoHanbHoe (uniform) macmrTaOupoBaHHE, T.€. OJHOBPEMEHHO IO JIByM OCsAM (B TpUMEpe Ha
TPEThEM PUCYHKE BBIIIC - KPACHOW ¥ 3€JICHOH ), IOCKOJIBKY HalpaBJIEHUE MACIITAOMPOBAaHUS HAXOTUTCS O]
YIJIOM K TUTaHAM OCEH CIICHBI.

Teneps 0OpaTM BHUMAaHHE Ha CJICAYIOIINE BO3MOXKHOCTH:

- ¢ Haxaroi kmapumer «Ctrl» mpoucxomuT IByHampaBlIeHHOE MaciiTabupoBaHue (B 00€ CTOPOHBI) IO
JMHWH, COSUHSIONICH 32)KHMBI OT IIEHTPa BHIOPAHHOTO JIEMEHTA,

- MepeKJrouaTeNb  MOMEPEMEHHOTO  Hakartus  kiaBumied  «Shifty  mpomopuuonadsHOTO — /HE
MPOTIOPIIMOHATFHOTO MAaCIITA0MPOBAHUE 110 3a/ICHCTBOBAHHBIM OCSIM.

Kpome Toro, ecnmu ognoBpemenHno Oynaem ymepxuBath «Ctrl» + «Shifty, momyunm macmrabupoBaHue ot
IIEHTpA - 32 YITIOBBIC «3KUMBD» - HETIPOITOPIIHOHAIBHOE, 33 BCE OCTAIBHBIC - IPOMOPIIHOHAIBHOE.



Eme crnoxHeill cuTyanus ¢ TpeXMEpHBIM OOBEKTOM, MOCKOJIBKY JII00ast OMIMs MacIITabupOBaHUs, B T.4. C
knaBumamu «Ctrl» u «Shifty Oyner BIMATE Ha TEOMETPHIO y’Ke TIO BCEM TPEM OCSIM CLIEHBI OTHOBPEMEHHO.
[TocMoTpuM, YTO TIPU 3TOM MPOUCXOJNT - BEIOEpEM BeCh KyOMK LIEIMKOM M BKIIIOYMM MHCTPYMEHT. 311€Ch,
MIPEX/Ie BCEro, BUJIUM IOSBICHUE €IIE OAHOTO «3a)XMMay» IO IEHTPY KaXIOW I'paHU - 3TO U MOHATHO,
MOCKOJIBKY TOSIBIISIETCS BO3MOXKHOCTh MACHITA0OMPOBAHHUS €IIE MO OJHON OCH, HOPMAaJbHOM K IUIOCKOCTH
rpaHu.

B ciywae BBOma B mose «M3mepuTenh» OTPHIATENBHBIX 3HAYCHUH TONydaeM 3epKallbHOE OTpaKCHHE
(Mirror) o6bekTa. MOXXHO TOJIYYUTH TOT YK€ PE3YJIBTaT, €CIIH MEPEHECTH «3KUMbD» B ITPOTHBOIOJIOKHYIO
CTOpOHY, 33 TPAHMIIBI 0OBEKTA.

Offset (mogobue)

CaM MHCTpYMEHT HE CO3/1a€T HOBBIE TPEXMEPHbIE OOBEKTHI, OJJHAKO YPE3BbIUAIHO MOJIE3€H M MOCTOSHHO
UCHONb3yeTcd B paboTe, 3HaYMTENbHO oOseryas 3agayd J00aBIE€HUs JeTajllell B MOJENb M CO3AaHUsA
00OBEKTOB CO CIOKHBIMU O0ObEMaMH.

KopoTko mpuHIMI ACHCTBUS - CO3/ACTCS KOMHUS JIekKAIIUX B OJHOM IUIOCKOCTH pebdep MoBEepXHOCTEH
TOOBIX OUepTaHHUH (2 TaKkyKe OTAEIbHBIX KPUBBIX) 3@ CUET MX KOTMPOBAHMS HAa OJAMHAKOBOM PACCTOSHUU OT
HCXOJHOTO TIOJIOKEHUS IEMEHTOB - KaK BHYTpb, TaK U HapyXKy. [Ipuduem noja «KpHUBBIMUY) IIOHUMAETCS BA
u 0oJiee CMEXHBIX MPSAMBIX JTMHEHHBIX CETMEHTa, JIeXKAlue B OJHOM IJIOCKOCTH - o 3D-TepmMuHOIOrUN -
«coplanar» . Takum o00pa3oM, €clii  TMOMNBITATECA NPUMEHUTH HHCTPYMEHT K OTAEIBHOM NpsSMOn
JUHUU-PEOpY HIIM KPUBOM, BCE CETMEHTHI KOTOPOW He «coplanary, MOSBHTCS «3allpelIarolluii 3HAaK» ¢
COOTBETCTBYIOIIEH TEKCTOBOM MojicKa3koi. U ere - 17s1 OTAETBHBIX KPUBBIX TpeOyeTcs peABapUTEIbHbIHI
BBIOOp BCEX €€ CErMEHTOB MHCTpyMEHTOM «Selecty (BbIOOD).

B ciyyae ¢ moBepXHOCTSMH, IMOCKOJIBKY CO3/IAIOTCSI HOBBIE peOpa, Bcera CO31aeTcs U HOBasi MOBEPXHOCTh
(IpOTIOPIIMOHANBHO OOJBIINX MIIM MEHBIIUX Pa3MEPOB), KOTOPYIO OHU OTPAHUYHBAIOT.

[Tocne BwIOOpa moBepxHOCTH (pebpa) Ha omHom u3 pebep (On Edge) mosBnsieTcs kpacHas TOdKa,
IIOKAa3bIBAIOIIAS «TOYKY OTCYETa» BO3ACUCTBUSA HMHCTpyMeHTa. Ilocie 3Toro TsHeM Kypcop C Haxarou
KJIaBUILEH BHYTPH (CO37aeM BHYTPEHHHM, MEHBIINN KOHTYp) WJIM HapyXy (CO3/1aeM BHEIIHWHN, OONBIINIA
KOHTYpP) OT MCXOJHOT0 pedpa, W JUIsl 3aBEpIICHUS OMLMU OTIYCKAaeM KJIABHIIY MBIIIM B HYXHBIH MOMEHT
(MOXXHO BBECTH B CTpOKy «M3MepuTenp» TOUHOE 3HAYEHHME IJIs CMelleHMs ). [[BUkKEeHHE CONPOBOXKIAETCS
BPEMEHHOU YEPHOU TOYEUHOH JIMHUEH, IT0ACKA3bIBAOIIECH HAIIPABICHUE NCUCTBUS HHCTPYMEHTA.
NHCTpyMEHT MOXHO HCIIONB30BaTh C TEM K€ MPUHIIMIIOM ACHCTBUSA U IS 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» (BBITATMBaHUSA) 2DMNOBEPXHOCTEN B TPEThE U3MEPEHHE.
WuctpymeHnt He paboraer ¢ peOpaMu, a TOJNBKO C TOBEPXHOCTSIMM M - TOJIBKO B HAaIlPaBICHUHU,
NEPIEHIUKYIIPHOM CaMOM MCXOAHOM NOBEpXHOCTU. M eme - «3a pa3» MOXHO NMPUMEHUTH WHCTPYMEHT
TOJIBKO K OJJHOM, €JMHUYHON MOBEPXHOCTH, T.€. OH «HE yMEET» OJHOBPEMEHHO padoTaTh ¢ HECKOJIbKUMHU
(coOpaHHBIMM MHOKECTBEHHBIM BBIOOPOM) TIOBEPXHOCTSIMH, JaXe JISKALUTMMU B OJHOM TuIockocTu. Eciu k
MOBEPXHOCTH, KOTOPYIO MBI BBIOpANM Ui BBIJABJIMBAHHUS HEBO3MOKHO NPHUMEHUTH 3TOT HHCTPYMEHT,
MOSIBJIAETCSL MOJICKA3Ka PSAOM C KypCOpOM B BUJAE CHMBOJIA «3aIlPELIAOLIETO 3HAKa». Takod TUIMMYHBINA
Clly4ail - TIONBITKa «BBIJABUTBHY) KPUBOJIMHEHHYIO (TOYHEE - CIVIA)KEHHYIO) IIOBEPXHOCTh, HAIpHUMEp -
OOKOBYIO MTOBEPXHOCTh LMIIMHAPA, TOCKOJIBKY B 3TOM CIy4ae OHa BOCIIPUHMMAETCS HE KaK IUIOCKasl.
[TpuMeHUTH 3TOT MHCTPYMEHT MPOCTO: BBIICIUTh HYKHYIO I'paHb > BbIOpaTh MHCTPYMEHT «BBITaBUTH» >
KIIMKHYTh KypCOPOM Ha I'paHb > MEPEMECTUTH Kypcop B HY)KHYIO CTOPOHY > B moje «/3mepurens» BBECTH
pPacCTOsTHUE > HAXKaTh «BBOMY.

[Ipu ucnonw3zoBanuu kiaBuimu «Ctrl» BeimaBnmuBaHMe OyIeT 3aBEpIIATHCS CO3MaHMEM HOBOW CTapTOBOM
MIOBEPXHOCTH, KOTOpasi MpU AaJbHEHIIEM IBHKEHUH Kypcopa OCTAeTCsl Ha MECTe... M Tak Jajee - Kak Obl
«TI0ATAXKHO.

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

U eme onHa oueHb moje3Hast (PyHKIMS - €CIH Cpa3y Mociie MPUMEHEHUS Ha OJHOM MOBEPXHOCTH JBAXKIbI
OBICTPO KIIMKHYTH (ABOHHOM KJIMK) HHCTPYMEHTOM KypCcOpa Ha APYToi - OyJeT BBIIOJIHEHO TO XKe JIeHCTBHe
Ha Ty ’K€ BEJIMYMHY U B TOM K€ HanpasjieHuu!
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Follow Me (Cnenyii 3a MHOI1)

WHCTpyMeHT (akTHYeCKu SBISETCS MPOIBUHYTHIM BAapHAHTOM MPEIBIAYIIETO: TO JKE BBIAABIUBAHHE
mockocT 2D-durypsl (mpodusis), HO yxe 1o (BI0JIb) ONPEASICHHONW Hanpasistomei Tuann (myth). [Tpu
3TOM MpOoUIEM BBIIABINBAHUS MOXKET OBITh JTH00as moBepxHocTh (Face), a nanpasinsromieit (Path) - mobas
OJTMHOYHAS TUHUSA-PEOPO (TMpsiMasi, TIOMaHas WJIM KpUBasi) WK PeOpO APyroil MOBEPXHOCTH.

C maHHBIM UHCTPYMEHTOM BO3MOXKHBI Pa3HbIE MOCIIE0BATEILHOCTH IEHCTBHIA AJIs1 CO3JIAHUS MOJICITH:

1. BeiOpars uHCTpyMeHT «Crenyil 3a MHOH» > KIMKHYTh KypcopoMm Ha mpoduib (KelaaTelbHO BO BCEX
Cllydasix 3apaHee pAacHOJOKUTh IUIOCKOCTh MPO(GWIs MEPIEeHAUKYIIPHO JHHUM IYTH) > MPOBECTH
KypCOpPOM BJIOJIb ITYTH > KITUKHYTh B KOHIIE ITyTH.

2. BreiOpare nHCcTpyMeHTOM «Select» (BBIOOp) BCEe CETMEHTHI MyTH > BBIOpaTh MHCTpyMEHT «Cremyi 3a
MHOI1» > KIIMKHYTh KypCOpPOM Ha MpOQIIb.

3. BeiOparp uHCTpyMEHT «Crenyi 3a MHOW» > KIMKHYTh KYpCOpOM Ha Mpoduiib > HaXKaTh U yIEpPKUBATh
«Alt» > mogBecT Kypcop K rpaHu JIF0OOTo 00beKTa > KIMKHYTh KypCOPOM Ha I'PaHb.

Divide (ITonenuts)

[Tpu HeoOXompuMOCTH JeneHust 00beKTa (JTUHMA, pedpo, ayra) Ha paBHbIC YacTH (CErMEHThI) HEOOXOIUMO
BOCIONB30BaThest KomMaHaou «Divide» (IlomennTh) M3 KOHTEKCTHOrO MeHI0. KomndyecTBO yacTeil MOXKHO
yKa3aTbh JBYMsI CIIOCOOaMM:

- KypCOpPOM MBIIIKHA JIBUTaTh €ro MO OOBEKTY, MPHU MOSBICHUH HYKHOTO KOJUYECTBA KPACHBIX TOYCK
cIenaTh 3aBEPIIAIONIAN KUK JIEBOW KHOIKON MBIIIH;

- BBECTH C KJIaBUATYypbl B oJie «3MepuTenpy» Hy)KHOE KOJTUYECTBO CETMEHTOB U HAXKATh «BBOJY.
IIpakTH4Yeckoe 3aHATHE.

N3yuuts 6a30BbIC HHCTPYMEHTHI PUCOBAHUS U PEIAKTUPOBAHMS
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

HapucoBars Mozenb 1oma.

Tema 5. Crua:xkuBanue pedep. Ciou. BenmomoraresibHbie, KOHCTPYKIMOHHBbIEe MHCTPYMeHTHI (YK-6)
Jlekumus.
Soften / Smooth Edges (Cmsardyenue / CrnaxuBanue pedep)

OnTUMAalbHBIM SBISIETCS] TOAXOJA, MPH KOTOPOM HCHONB3yeTCS MHHHMAIBLHO HEOOXOIMMAasi JeTaIU3aIlHs
MoJIeNiel B coueTaHuu ¢ d(H(HEKTOM CMSATUCHUS/CTIXKUBAHUS. JTa OMIUS OTKPHIBACTCS U3 TIIABHOTO MEHIO
«Window» (OkHO) > «Soften Edges» (CrimaxxuBanue pedep) uiu u3 KOHTEKCTHOTO.

«Angle Between Normals» (Yron Mex a1y HOpMaJISIMH) - BETHYMHA YTJIa MEXKIY CMEKHBIMU TTOBEPXHOCTSIAMH,
NP TIPEBBIIICHUN KOTOPOW «peOporpaHuia» MeXTy HHUMH OyleT BH3yallbHO CMSTYEHA WJIM CIVIaXKCHA.
Hactpoiiky NpoW3BOIMM IOJN3YHKOM, NPH 3TOM pPE3YJIbTaT HMHTEPAKTUBHO OTOOpa)kaeTcss Ha MOJCIIH.
Bunum, 4ro ¢ yBenmueHHeM 3HaueHHs yria (NMpHU MEepeMElleHHH TMOJI3yHKa BIPaBO) OyleT MPOUCXOIHTH
OoJiblliee MICKKCHWE MOJIENIH, COOTBETCTBEHHO IONOMpPAEM ONTUMAIBHYIO BenndyuHy. OUYeBHIHO, YTO
KpaifHee JIeBOE MOJOKEHUE TOJBYHKa (PaKTHUECKH O3HA4YaeT IMOJHOE OTKIIIOYEHHWE CriakuBaHUs. Takas
BO3MO)XHOCTh MHOT/IA TpeOyeTcs [UIsi BpEMEHHOTO HATIISTHOTO MOKa3a TeOMETPHHU TMOBEPXHOCTEH CIIOKHOU
KPUBH3HBI, IIOCKOJIBKY HEKOTOPhIC HHCTPYMEHTHI BKJIFOYAOT CTIIA)KHBAHUE aBTOMATHYECKH.

Pesynbrar Takke 3aBUCUT OT COYCTAHUS ITAPAMETPOB, HA3HAYAEMBIX TIEPEKITFOYATEISIMU HIDKE TTOJI3yHKA:

«Smooth Normals» (CrnakxuBaHue HOpMajeil) - BKIIOUYCHHME 3TOM OINIMHU «CIIAXHUBaeT» pedpa Mexay
CMEXHBIMU TIOBEPXHOCTSIMH, TaK, YTO OHU BMECTE HAYMHAIOT BOCIPUHHMATHCS MPOrpaMMON Kak eIuHas,
eJIbHAST KPUBOJIMHEHHAsI TOBEPXHOCTb.

«Soften Coplanar» (CmsrdeHre KOMIUTAHAPHBIX, JIEKAIIUX B OMHOW IUIOCKOCTH ITOBEPXHOCTEH) -
BKJIIOYEHUE H3TOM ONIMM «CMsAr4aer» pedpa MEXIy CMEXHBIMH, JISKallUMU B OJHOM IUIOCKOCTH
MOBEPXHOCTSAMH, JI0 UX MOJTHOTIO CKPBITHUS.

Eme oguH, OBICTPHIN cIOCO0 CITTaKUBaHUS — HCIIONb30BaHNE MHCTpYMeHTa «Eraser» (JJaCTHK) B COYETaHUHU
¢ xmaBumei «Ctrly. OTKIIOYeHHE CIIIaXUBAaHUS BO3MOXKHO TPHU HCIIOIB30BaHUM MHCTpyMeHTa «Eraser»
(mactuk) B coderanuu ¢ knaBumamu «Ctrl» + «Shifty (mpu ycnoBum, uro BrmroueHa omiusi «Hidden
Geometry» - CKpbITasi FEOMETPHUSL, CM. HUXKE).
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Eme pa3 oTrmeTruMm, 4YTO cMArYeHHE/CTIaKMBaHHE pedep — YUCTO 3pUTENbHBIA 3((EKT NpencTaBICHHS
MOJIENTH, KOTOPBII HE BIUSAET HA €€ TeOMETPHUIO - YTOOBI yOeIUThCS B 3TOM, CHENalTe TPOMHON KIHMK Ha
CIJIA)KEHHOM O0BEKTe (BBIOOP BCEX AJIEMEHTOB), YTO JAaCT BO3MOXKHOCTh YBHJETh B T.4. €O CKpBITHIC
ommuel pedpa.

Layers (Cnon)

OcCHOBHOE NperHa3HAYCHUE U MPSIMON pe3ysbTaT NEHCTBUS CIOEB — paclpelesieHHe M0 HUM OOBEKTOB C
BO3MO)KHOCTBIO UX ITOKa3a/CKPBITHS 32 CUET BKJIIOYECHUS/OTKIIIOUEHHUS] BUIUMOCTH CAMHUX CJIOEB.

3amycTUTh AWCIETYEP CIOEB MOXHO 4epe3 rmiaBHoe MeHio: « Window» (Okno) > «Layer» (Croif). Takxke
JUTsl pabOTHI CO CIIOSIMU MOYKHO MCIIOJIb30BaTh KHOMOYHYO maHenb «Layersy (Cion).

B nmuamoroBom okHe «Layers» (Cion) Bbl MokeTe MCTIONIb30BaTh CASAYIOMINE BO3MOXHOCTH:

- KHOIIKA CO 3HAKOM « + » - T0OaBIIsIET HOBEIH CIIOH;

- KHOIIKA CO 3HAKOM « — » - yIaJsIeT CIIOM;

- xonmoHka «Namey» (MMs) — Ha3BaHue Cios (Ui IEPEHMMEHOBAHUS CIIOSI BAXKIIbI KIIMHYTh Ha Ha3BaHUE
CJIOSI; TOUKA CJI€Ba OT Ha3BaHMsI ONIPENENSIET aKTUBHBIH CII0M);

- konoHka «Color» (IIBeT) — iBeT 00BEKTOB Ha CIIOE;

- KosoHKa «Visible» (BuaumMocTs) — CKpbITHE/O0TOOpaKeHNE 0OBEKTOB TAHHOTO CJIOS;

- kHonka «Details» (/leramn) — monmoJHUTEILHOE MEHIO, BKIIOUaromee koMaHbl: «Select All» (Boizenuts
BC€) - BBIICTUTH BCE CYIIECTBYIOMUE ciaou, «Purge» (O4uCTUTh) - yIanuTh HE HCmob3yembie cion, «Color
by Layer» (LIBeT 1o cJ1010) - 0OBEKTHI OKPAIIHBAIOTCS B IIBET CJIOS.

[Tepemernienne 0OBEKTOB CO CIIOSI HA CJIOW BO3MOXKHO uepe3 auajioroBoe okHO «Entity Info» (Mudopmarus
00BeKTa), JOCTYITHOTO Yepe3 raBHoe MeHI0 « Window» (OkHO).

Hide / Unhide (ckpriTHe / oToOpaxeHue) 00bEKTOB

B mpomecce paboThl, 0COOEHHO B CIIOKHBIX MPOEKTAaX, HEKOTOPbIE OOBEKTHI MOTYT MEMIATh, 3aMEJIATh
paboty. [ns ymoOcTBa nanmbHEHINIEro MOAECTUPOBAHUS MOXHO BOCHOIB30BAThCA (DYHKITUEH «CKPBITHSY,
BPEMEHHOTO OTKITFOYCHUS BUTUMOCTH OOBEKTOB Ha DKpaHe.

CkpbiTHE 00BEKTOB BO3MOKHO OJTHMM M3 CITIOCOOOB:

1. C momoripto aucreryepa cioes - «Layers» (cM. BbIIe);

2. Komannoit «Hide» (CxpriTh) u3 mimaBHoro meHio «Edity (Pemaktupoars);

3. Uepe3 xoHTekcTHOE MeHI0 komaH o «Hide» (CKpbITh).

4. B nuanoroBom okHe «Entity Info» (Madopmanus oowekra) ranoukoit «Hidden» (CkpbIThIif);

5. C momomipio nHCTpyMeHTa «Eraser» (JIacTuk) B coueTanuu ¢ kinaBuineit « Shifty.

UtoOBl CHOBa IOKa3aTh paHEE CPBIThIE OOBEKTHI (CAENaTh BUAMNMBIMH), OTKpbiBaeM MeHIO «Edity
(PemaktupoBanne) > «Unhide» (OTMEHUTH CKpBITHE), W Jajiee — IO OJHOMY M3 YIOOHBIX B JaHHOU
cutyanuu Bapuanty: «Selected» (Beiopannoe), «Last» (ITocneanmuit), «All» (Bce).

OpmHako BO3MOXKHBI CHTYyallMH, KOTJa B XOA€ padOThl HYKHO «BBIOOPOYHO» OTMEHUTH CKPBITHE IS
KaKUX-JIHOO OTIENBbHBIX AJIEMEHTOB (00BEKTOB). J[1s1 3TOrO Ciiydasi MpemycMOTpeHa CIeIUaTbHAST OV
«yCIIOBHOTO» TOKa3a BCEX MOCTPOCHM, CKPBITHIX paHee onuueil «Hide». Mcmonb3dyeM myHKT MeHIO « View)
> «Hidden Geometry» (Bum > CkpblTas reoMeTpusi) — CKpBITBIE TMOCTPOCHHS OyayT TOKa3aHBI
(«TIpOsIBATCSI») B CIIEHE B «IIYHKTHPHO-CETOYHOMY» BHiE. [locie 3Toro, MoHSATHO, HYKHBIE OOBEKTHI JIETKO
BbIOpaTh, CleNaTh «HOPMAJIbHO BUAMMBIMH» omnuueil «Unhide», W CHOBa BBIKIIOYMTH TMOKA3 CKPBITOM
T€OMETPUHU.

BcenomorarenpsHelii nHCTpyMEHT «Tape Measure» (pynerka)

Havynem 3HaKOMCTBO C 3TOW HOBOHM TPYNIOW MHCTPYMEHTOB — OTKphIBaeM MeHIO «View» > «Toolbarsy,
BKJIFOYaeM II0Ka3 (cTaBUM rajouky) Ha myHKTe «Constrution» (KoHCTpyKmuoHHBIE) - OJIOK MX KHOIIOK
N00aBIsieTCsl B OCHOBHYIO IMaHEh HHCTPYMEHTOB.

Hasnavuenune u mpuHIMN JSHCTBHUS MHCTPYMEHTA «PYJETKA» TOHSTHBI M3 HA3BaHHUS - C €T0 MOMOIIBIO
U3MEPSIOTCS JIMHEHHBIE PACCTOSHUS MEXIy JIOOBIMH JBYMsS TOYKAMH B TPOCTPAHCTBE CIICHBI U
BBITIOJTHSIOTCSI pPa3METOYHBIC OTICpaIliH.
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«Pynetka» paboTraeT (BBHITATUBACTCS) B JIOOBIX HANPABJICHUAX, HO Yallle BCETO, YTO MOHATHO, IPUMEHSETCS
1100 B MIIOCKOCTSX IUIAHOB OCel, TMOO0 «BEAET OTCUET» OT JUHMI oceil u pebep 00bekToB. Eciu HaunHaem
«BBITSTHBAHUE JICHTBDY PYJAETKH OT KOHEUHOW TOUKH JIMHUH, peOpa (MM TOYKHU Havaia 0cel — «originy), To
o 3aBeprieHun omiuu co3ngaercs «Guide Pointy (OmopHasi Touka, TOYKa pa3METKH); €CIIM Ha4WHAeM OT
m000i# Ipyroi (MpoMeKyTOYHOW) TOYKM HA JIMHUM, pedpe (wm Ha 1060t ocn) — «Guide Line» (OnopHas
JIMHUSA, JIMHUS pa3METKH) OECKOHEYHOM JUINHBI.

Pa3meTouHble 3MeMeHThl 00eCeUYnBaIOT BBICOKYIO TOYHOCTh MOCTPOCHUMN 3a cueT 3(PQeKTa «IPUBIZKI» K
HUM JIPYTUX 3JIEMEHTOB IOCTPOCHUM, a MOATOMY C UX MOMOUIbIO yn0OHee (a MHOTJa 3TO U €AMHCTBEHHAs
BO3MOXKHOCTb) TOYHO CO3/IaTh 3JIEMEHT WJIM NMPOU3BEeCTH MoauduKaluuu pedep U MOBEPXHOCTEH, BMECTO
TOTO, YTOOBI MBITATHCS «BBUIABIIUBATHY MBILIKOW HY>KHOE PACCTOSHUE WU TOUKY.

MoxxHO ucnonb30BaTh «PynaeTky» B poiM MOJHOIO aHaJora peajlbHOTO MHCTPYMEHTA, T.€. TOJIBKO s
3aMepa paccTosHUs 0e3 Co3JaHMs pPa3sMETOYHBIX JMHHUH (Todek). [ 3TOoro B KayecTBe MEpEeKIrouaTens
UCIOJIb3yeM IoNepeMeHHOoe HaxkaThe KiaBuiu «Ctrl» (3Ha4oK «+» y Kypcopa CHUMAaeTcs).

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

Kak 310 paboraer? Bribupaem pedpo 00bekTa, KOTOpPOE J0KHO UMETh B UTOTE ONPEIEICHHYIO H3BECTHYIO
JUIVHY, U OTMepsieM «PyieTkoi» paccTosHHME OT OJHOM €ro KOHEYHOW TOYKM 10 Apyroul. [lamee Bmecto
(akTHuecKoro 3HaueHWs JIUHBI peOpa B maHenu «Measurements» (M3mepurens) BBOAMM CBOE
(HeoOxoanMoe), U mocie HaxaTus «Enter» MosiBUTCS OKOIIKO C 3alIpOCOM O TOM, XOTUM JIH JIEHCTBUTEIHHO
U3MEHHTH pa3mep? HeoOxonumo BbIOpaTh OAMH U3 BAPUAHTOB:

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

- ISl peIaKTHPYEMBIX 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 npuHuun aeiictBus «TpaHcropTupa» Takke MOHATHBI U3 Ha3BaHMs - C €0 IOMOIIbIO
U3MEPAIOTCS YIIOBBIE BEIMYMHBL. VIHCTpyMEHT sBIsSIeTCs COCTaBHOM wYacTh HMHCTpyMeHTa «Rotatey,
KOTOPBIN M3y4€H J0CTaTOYHO MOIPOOHO.

B pamMkax Hariel TeKyIiei TeMbl 0CTaeTCs TOIBKO 100aBUTh, UTO « TpaHCIOPTHUP» MOKHO MCIIOIB30BATh U B
«YUCTOM» BHJIE, KaK OTICIbHBI MEXaHHU3M H3MepeHHs U pa3MeTKku. [Ipu 3ToM oH paboTaeT mpakTHYECKU
aHAJIOTUYHO TIEPBOMY PACCMOTPEHHOMY H3MEPUTEIbHOMY HWHCTpyMeHTy - «Tape Measure» (pyneTka),
€CTECTBEHHO, TOJIBKO B YIJIOBBIX U3MEPEHUIX U €MHULIAX.

Kpome m3mepenus yrioB, HHCTpyMEHT Takxke co3maeT «Guide Line» (OmopHbIe IMHUK) U3 CTOPOH 3TUX
yrioB. «TpaHCIOPTUP» MOXKET TakXKe pa3Menarhecs Ju00 Ha IJIaHax oceill (M «BECTH OTCYET» OT Oceid),
nM00 Ha TOBEPXHOCTAX OOBEKTOB, NPUHHMAs COOTBETCTBYIOUIYIO IUIOCKOCTh OpHEHTAlMH. MOXXHO
3a(UKCUpOBaTh 3Ty OPHUEHTALMIO, HaXaB W YyaepKuBas kiaBuily «Shifty, uro maer BO3MOXHOCTH
nepeMecTuTh « TpaHCTIOPTUP» B IPYTro€ MECTO B TOM e MOJI0KECHHUH.

Jis moctpoenust «Guide Liney» (omopHO# TUHUM) MTOCIIE BEIOOpA HHCTPYMEHTA!

1. [TomemraeM Kypcop B HY>)KHOE MECTO U NIEPBBIM KIIMKOM MOKa3bIBAEM TOUYKY IIEHTpA BpAILEHUS - BEPUINHY
OTMEpSIEMOr0 yIJa.

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

3. Bpamas «pyneTky», KJIMKaeM TPETUM pa3 sl ONPEACNICHUS MOJOXKEHUS BTOPOM JIMHUM Pa3METKHU
(BTOpO# CTOpOHBI yTiia) B HYXHOW (PMHAIBHOW TOYKE, KOTOpas OCTAeTCsl B CLIEHE, KaK OMOpHAasl JTUHUS.
Buanm Taxke muHaMUYeCKU KOHTPOJIB 33 3aMEPSIEMBbIM YIIIOM B manenu «Measurementsy (M3mepurtens) ¢
BO3MOKHOCTBIO BBO/Ia CBOETO 3HAYCHHS B rpaaycax (Wiu kodhduireHTe ykioHa) mocjiae Hayana win (aszy
MOCJIE 3aBEPIICHUS U3MEPEHUSI.

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

Axes (Ocn)

Haznauenue MHCTpyMEHTa — MEepeMEIICHNUEe UM NIEPEOPUCHTALIUS OCHOBHBIX ocell cueHbl. [lorpeOHoCTh B
TaKOW ONIIMKM MOXKET BO3HUKHYTHh NHpU padoTe ¢ 3JIEMEHTaMH, PUCOBAHHME WIM MOAMU(DUKAIIMH KOTOPBIX
AOJDKHBI IPOUCXOAUTH IO YIJIOM K HAITPABJIICHUSAM OCHOBHBIX ocel.
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BEINONHUTE IEPEOpPUEHTAIIMIO OCEH MOYKHO CIICAYIOIIMM 00pa3oM:

1. Bxmtowaem kHOTKYy «Axes» (Ocu) W moMemniaeM Kypcop B BHIE CHMBOJIA M3 OTPE3KOB TPEX IIBETOB B
cueny. Kak Buaum, npu 3ToM opueHTaIusi OTPE3KOB CHMBOJIa COOTBETCTBYET OPUEHTAIIMN OCE CLIEHBI 10
ymondanuio. Kimkaem KypcopoM, HampuMmep, B yrojl rpaHu, o0o3Hauyas HOBYIO Touky «Originy» - Hadaja
KOOPJIMHAT.

2. Tanem xypcop (pa3BopayriBaeM «TPOWHHK» OCEH) BIOJIL OJHOTO U3 pedep — 0003HauYaeM HarpaBieHUE
KpacHOM OCH U KJIIUKOM (PUKCHpYEM €ro.

TssHEM Kypcop BHOab pebpa, MEepIEeHANKYIIPHOTO MEpBOMY (TIOBOpAUYMBAaEM 3€JICHYI0 OChb) — 0003HaYaeM
HalpaBJieHUE 3€JIeHOM OCHM U KIMKOM (DUKCHpYeM €ro, IOCJ€ 4Yero CHHsISI OCb aBTOMAaTHYECKH
COPUEHTHPYETCS MEPHNEHAUKYISIPHO KPAaCHO-3€J€HOM IIOCKOCTH. B HMTOre moiydyaeM HOBYIO OpHUEHTAIUIO
CHUCTEMEI OCEH CIIEHEI.

[locne 3aBepiieHHs] HYKHBIX ACHCTBHIA MOXHO JIETKO BEpPHYTh CTaHAAPTHYIO OPUEHTAILUIO CIEHBI —
KJIIMKHYTh MPOBOW KHOMKOW MBIIIA Ha JIFOOOW M3 OCE W B KOHTEKCTHOM MEHIO BBIOpaTh MyHKT «Reset»
(ITepeycTaHOBUTB).

B TOM e KOHTEeKCTHOM MEHIO Ha 11000 U3 oceit BeiOupaeM myHKT «Movey (IlepemecTuts) - mosBiseTcs
nuanoroBoe okHo «Move Sketching Contexty», B KOTOPOM MOKHO BBECTH YHCIIOBBIC MTaPaMETPhl H3MCHEHHUS
nonoxxenust (Move) u opuentanuu (Rotate) kaxmoii u3 oceil.

Ho u 310 He Bce - cylecTByeT ellie 0JuH, HAMHOTO OoJiee ObICTPBIN U yAOOHBIH MEXaHU3M NEPEOPUECHTALIUN
ocell - B KOHTEKCTHOM MEHIO HY)KHOW MOBEPXHOCTH 00BEKTa BhIOMpaeM MyHKT «Align Axes» (BbIpoBHATH
OCH) - OCHOBHBIC OCH CIICHBI (IIJITaHBI OCEH) yCTAaHABIMBAIOTCS IO TEKyIIeH BBHIOpaHHOW moBepxHOCTH. U
MOCJIEHSAS IeTajdb - ONIUU NMEPEOPUEHTALMU OCE HEe BIHAIOT Ha «3€MJII0» B MEXaHH3MaX MOCTPOCHUS
TEHEH Ha 3emiie U MoKa3a 3(GEeKTOB BU3yaTU3aINH «3EMJIH U HE0ay.

Dimension (Pa3mep)

OTOT MHCTPYMEHT HUCIHOJIB3YETCs Il YCTAaHOBKH Pa3MEpPHBIX 3JEMEHTOB («0Opa3MepuBaHHA») OOBEKTOB
CIICHBI, YTO XapaKTepPHO AJISl POCKTHBIX MAaTEPUAIOB.

[Tpexne Bcero, pazdepemMcst ¢ HACTPOMKaMH 110 YMOJTYAHHUIO JJIsl TEKYIIETO MPOEKTa, KOTOpbIe Ha3HAYaI0TCs
gyepe3 auanoroBoe okHo «Window» (OxHo) > «Model Info» (Mudopmarus mo crene) > «Dimensiony»
(Pa3zmepnr):

- «Text» (Tekct) - kHOMKa «Fonts...» OTKpBIBAE€T MOMOJHUTEIBLHOE OKHO BBIOOpa mipudTa - JIF0O0ro U3
YCTaHOBJICHHBIX B CHCTEME;

- «Leader Line» (Yka3arensb) - BapuaHThl 0)OPMIICHHSI 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 muHuel, «Centered» - o ueHTpy pasmepHoi nuHuH, «Outside» - mox
pa3MepHOl JIMHUEN));

- «Select all dimensiony - BEIOpaTh Bce pa3Mephl B CIICHE;

- «Update selected dimension» - ©3MEHUTH BCE pa3Mephl B CIICHE;

- «Expert dimension settings» - nononHuTeNbHBIE HACTPOUKH («Show radius/diam prefix» - mokas/ckpeiTue
npedukca paauyca/auamerpa; «Hide when foreshortened» - ckpriBath B pakypce; «Hide when too smally -
cKpbIBaTh oueHb Menkue; «Hightlight non-associated dimensions» - mojncBeuuBaTh pa3mMepsbl, HE CBSI3aHHBIC
c 00beKTaMu).

[Toutn Bce OMIMU PEAAKTUPOBAHMS PA3MEPHBIX AJIEMEHTOB JOCTYIIHBI TAKXKe M B CIICHE Yepe3 IMyHKTHI UX
KOHTEKCTHBIX MEHIO, B TOM YHCJIe OOJBIIMHCTBO - Yepe3 AuanoroBoe okHo «Entity Info» (Mudopmarnms mo
00BEKTY).

Jlyig yCTaHOBKHM pa3MepoB: KJIMKaeM KHOIKY «Dimension» > KJIMKaeM B CTapTOBOW TOYKE > MepeMelnaeM
Kypcop BJIOJIb U3MEPSEMOTO AJIEMEHTa > KJIIMKaeM B KOHEUHOH TOUKe > mepeMeIiaeM Kypcop Mo MI0CKOCTH,
B KOTOPOI1 XOTUM BUJETH pa3Mep > KIMKaeM JJIs 3aBEPIICHUS OIIIH.

MOXXHO CTPOHTH pa3MEpHBIC 3JIEMEHTHI, YKa3bIBAIOIIUE JUIMHY, paJnuyC, IUAMETp, KOOPIAHHATY, TUIOMAIb
obbekra. /g mpuMepa, MOXKHO MMOMEHATh pa3MEepHOE MPEACTABICHNE YKE 3aMEPEHHBIX BEJIMUUH - IUAMETP
B paJuyc, a paauyc B auametp. Ji1st 3Toro genaeM KOHTEKCTHBIM KIIMK HA Pa3MEpPHOM 3JIEMEHTe, Harlpumep,
panuyca u BeIOMpaeM IMyHKT KOHTeKcTHOro MeHio «Type» (Tum) > «Diameter» ([uameTp) - ero BeJIMUMHA U
0003HaYeHUE U3MEHATCS Ha AMaMeTp. AHAJIOTHYHO BBIMOJIHACTCS 0OpaTHas 3aMeHa — JUaMeTp B PaIuyc.
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Text (Tekcr)

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

TekcT cozmaeTcst ¢ HMCMONB30BAHUEM HACTPOEK, KOTOpble HA3HA4aloTCs B AUAJIOroBoM okHe «Window»
(Oxno) > «Model Info» (Madopmanus no cuene) > «Text» (Teker). Kak Buamm, 3T0 OKHO OYEHB TTOXO0XKE Ha
npeapiaymee (Dimensions) ¥ MO yCTPOKUCTBY, U 10 aHAJTOTUYHBIM (PYHKITHSIM.

B SketchUp TekcT mpencrasien apyms tunamu: «Screen Text» (Okxpannbiit) u «Leader Text» (BerHOCHO#),
HACTPONKH, KOTOPBIX ¥ BUIUM Ha COOTBETCTBYIOIIMX MaHEISX IUAJIOTOBOTO OKHA.

«Screen Text» (DkpaHHbld) - oTaUYaeTcss OT «BBIHOCHOTO» TEKCTa OTCYTCTBUEM BBIHOCHBIX JIMHUH
(IpUBS30K K 3JIE€MEHTaM MOCTPOCHHI), U TJIABHOE - OH COBEPIICHHO HE3aBUCUM OT OOBEKTOB CIICHBI, HO
«IPUBS3BIBAETCS» K OMPECICHHOMY MECTY Ha dKpaHe.

Jlig co3laHusi TaKOTO TEKCTa: KJIMKAeM KHOMNKY MHCTPyMEHTa (Kypcop MEHSETCS Ha €ro M300pakeHHe C
TEKCTOBBIM TTOJIEM) > KJIMKaeM KypCOpoM B JIIOOOM MecTe dKpaHa, 0003Ha4dasi MECTO €0 pa3MEIICHHUs], - B
«3aT€HEHHOM» TEKCTOBOM IIOJIEé aBTOMAaTMYECKH MOSBISAETCS clIoBO «Text», roToBoe K pelnaKTHUPOBAHUIO
(«mepenuchIBaEM» HYXHBIA TEKCT) > KJIMKAaeM TPETUH pa3 B CTOPOHE Ui 3aBeplieHus onuuu. OcraabHble
OILIUY aHAJIOTMYHBI BHIHOCHOMY THITY.

«Leader Text» (BpIHOCHOI1) - COTEPIKUT HAAIHUCH (TEKCT) M BEBIHOCHBIC JIMHUHU, KOTOPBIEC MMPUKPEIUISIOT €T0 K
BBIOpaHHBIM 5ieMeHTaM. [1o cBoeMy «I10BeZeHHIO» ITOT BapUaHT - ITOYTH MOJIHBIN aHanor «Pa3meposy.
Jlig co3aHusi TaKOTO TEKCTAa: KJIMKAeM KHOMNKY MHCTPyMEHTa (Kypcop MEHSETCS Ha €ro M300pakeHHe ¢
TEKCTOBBIM TIOJIEM) > KIJIMKaeM KypCOpOM Ha BBIOpDAHHOM 3JieMeHTe 00BhekTa (IMMOBEPXHOCTHU WM pedpe),
0003Hauasi KOHEYHYIO TOYKY BBIHOCHOW JIMHUU > MEpeMeIIaeM Kypcop B HYKHOE IOJIOKEHUE Ha JKpaHe,
KJIMKaeM BTOpPOW pa3 aisi (UKCAUU TOJOKEHHS BBIHOCKM > KJIMKaeM TpEeTHil pa3 B CTOpPOHE IUId
3aBepuieHHsi onuuu. Ecnm XoTuM cpa3y BBECTHM HYKHBIM TeKCT, HaOuWpaeMm ero Ha KjaBuUaType Ha
MIPEIOCIIEHEM IIare - TEKCT «IIePENUChIBAECT» CONEP)KUMOE B «3aT€HEHHOM» TEKCTOBOM IIOJIE.

Ecnu Huuero He BBOAMM, B TECTOBOM T10JIE€ aBTOMAaTUYECKH 110 YMOJIYAHUIO BBIBOJAUTCS HEKas WH(pOpMaLus
(B 3aBUCHUMOCTH OT XapaKTepa 3JIEMEHTA, OT KOTOPOTO JENAaeTCs BBHIHOCKA): OT IOBEPXHOCTEN - X IUIOIIA/Ib,
OT OAMHOYHBIX JMHUH - JJIMHA, OT KOHEYHBIX TOYEK JMHHA W pedep - KOOpAMHATHI, OT TPYII H
KOMIIOHEHTOB - UMSL.

OTpenakTupoBaTh TEKCTOBOE COJIEPIKAHWE BBHIHOCKM MOXXKHO W IOKE B JIO00M MOMEHT - jaenaeM B
TEKCTOBOM I10JIe JIBOMHOM KIMK (MM M3 KOHTEKCTHOro MeHio BbIOMpaem ommuio «Edit Texty -
PEeIaKTUPOBATh TEKCT) > BBIJEISIEM BECh TEKCT > HaOMpaeM CBOM TEKCT > KIIMKAaeM ellle pa3 B CTOPOHE IS
3aBEpILICHHS OILINY.
3D Text (3D-Texkcr)

DTOT MHCTPYMEHT pa3pabOTYMKH BKJIIOUWIM B OJOK C KOHCTPYKIMOHHBIMA HHCTPYMEHTAMH, IMOXKAIYH,
TOJIBKO M3 cooOpaxkeHWil, 4uto OH, kKak U «Dimensions» (Pa3smep) m «Text» (TekcT) wucmomb3yer
YCTaHOBIICHHbIE B cucTeMe mpu@Thel. [IpuHIMN ero paboThl NMPOCT - OH MO3BOJSIET CO3/1aBaTh W3
HaOpaHHOTO TekcTa 3D-00bekT. [IoHATHO, YTO MOTPEOHOCTh B HEM BO3HUKACT 3HAYHUTEIBLHO pEXe, YeM B
OCTaJIbHBIX KOHCTPYKIIMOHHBIX WHCTPYMEHTAX, HO JUII HEKOTOPBIX IMPOCKTOB (CKakeM, Ui JHM3aifHa
Hapy>KHOU peKJIaMbl) Takasi BOSMO)KHOCTh OYCHb IPAKTUYHA.

Jnst coznanus 00beMHOTO TeKcTa HaxkuMmaeM KHOTKY «3D Text» - oTKpbIBaeTcs AMAIOrOBOE€ OKHO OIIUH.
HaGupaemsblif TekCT oToOpaskaeTcst B TEKCTOBOM IIOJIE, HIDKE B OKOIIKaxX MapaMeTpOB HACTpauBaeM BH[
mpudTa (pudT, HaYepTaHUE U T.J1.) - OHU OyIAYT COXpAHEHbI M OTKPOIOTCS MPHU CICAYIOMEM IPUMEHEHUN
MHCTPYMEHTA.

«Form/Filled» - mepekirouarens MeXIy IBYMs BO3MOXHBIMH BapHaHTaMH: co3nanue 3D-o0bekra mim
2D-nunockoit pUrypel — KOHTYpa TEKCTa.

«Extruded» - mepexiroyarenb BbBINABIMBAHUS TEKCTa 3a/JaHHON BEJIIMYMHBI B JIMHEHHBIX €IMHUIAX
u3MepeHuil npoekra. Beixitouenue mpenpinymiero nepekitodarens «Form/Filled» nemaer HeBO3MOXXHBIM
NPUMEHEHHE ATOH OMIINHU, YTO TOHSATHO.

«Place» - 3akpbIBaeT AMAJIOroBOE OKHO, I1OCJIE YEro TpedyeTcsl yKa3aThb MECTO B CIIEHE M KIMKHYI» B HEM
KypcopoM - ctofia ¥ OyJeT MOMELIEH 3TOT HOBbI 00beKT. C 3TOro MOMEHTa PEJAKTUPOBAHUE TEKCTa Kak
mpudTa CTAaHOBUTCS HEBO3MOXKHBIM, TaK KaK OH MpeBpamaercs B oObIuHBIN 00bekT SketchUp, Tounee
IpyIILy, C KOTOPOH BO3MOXKHBI BCE OIIUH, JOCTYIHBIE AJIs JII0OBIX Apyrux 3D-00beKToB.

IIpakTnyeckoe 3ansATHE.

26



HSy‘II/ITb CIJIaKMBaHUEC pCGCp, CJIOH. PaCCMOTpeTB BCIIOMOTaTCJIbHBIC, KOHCTPYKIIHNOHHBIC HHCTPYMCHTEIL.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

I[Opa60TaTI> MOZCJIb J10Ma € UCITOJIB30BAHUEM HOBBIX HHCTPYMCHTOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0asuioB:

nocemaemMocts — 10 0ajuioB

TEeKyIui KOHTposib — 70 6aioB

3 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenre 6aJiioB 1O 3aaHHSIM:

TC
MbI

HasBanue TeMbl
/ BuJT yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

27
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Beenenue.
Obmme
CBEIIEHHSI O
KOMITBIOTEPHOI
nporpaMme
SketchUp

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

10

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTYJEHTOB.
10 Gaw10B cTaBUTCA TOLIA, KOIIa:

[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.

5 0annoB cTaBsATCs 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
OTpeNIeTIEHHBIE HETOYHOCTH C TIOMOIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Gann craBuTCs TOTHA, KOTIA!

[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
BOCITPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

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




29

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
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7. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- 3a TPOCGKT, BHIIOJHEHHBIM TO 3aka3dy paboromarens H
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
n3ydaeMoit qucturuiuHe — 20 0amios;
- 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. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog  100-GammpHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA IO JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Boinosnenue MPAKTUYIECCKOIo 3aJaHus

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

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

Tema 3. HaBuranus B cuene. Ilpoexunn. BusyanbHble cTuinm

Konuposanue 00beKTOB BIOIb MPAMOH JIMHUU. [[0BOPOT TpeXxMepHBIX PUTYp Ha pa3IUnYHbIE TPATYCHI.

[IpuMmeHeHre MacCUBOB NP KOMMPOBAHUU. 3BE3/I0UKH U IIECTEPEHKU.

Tema 4. Beigenenne o0beKTOB. bazoBbie HHCTPYMEHTHI pUCOBAHUS U
pEeNaKTUPOBAHUS

Pabota ¢ HaBuramuei. [locTpoeHue Ha MIOCKOCTH TUIOCKUX 3CKU30B. [TocTpoenue mnockocTel mox

Pa3NUYHBIM YIJIOM K TOpu30HTY. [TocTpoeHne pa3aiuyHbIX TUIIOB 00BEKTOB, HCIOIb30BAHUE 3aKPACKU B
KauecTBe MpocTeiinero Tekctypuposanus. [loctpoenne nunuHapuyeckux 00beKToB. [Ipu3Mbl, mupaMuib.

Tema 5. CrnaxxuBanue pebep. Ciion. 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 KoMmmnbloTepHOM nmporpamme SketchUp

TurmoBbie BOPOCHI ISl cOOeCceI0BaHUS
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1) Kaxxute napurammonssie anementsl B SketchUp
2) Ilouemy omna rpans Ky0a BeIIsauT B SketchUp Gosee cepoit, ueM apyras
3) [lepeuncnure 1BeTa Oceit
4) Ilepeuncnure ncrounuku ceeta B SketchUp
5) Kak nmpocMoTpeTh BHyTpeHHEE COAUPKUMOE KyOa
6) KakuM HHCTPYMEHTOM MOXXHO YBHJIETh BCE IOCTPOEHHBIE QUTYPBI
7) Kakoii KOMIIOHEHT MOSBISETCA B OKHE MPOrPaMMBbl IIPH 3arpy3Ke
8) B kaxoii popmar coxpansitorcs daiiinsr SketchUp

Tema 2. 3amyck nporpaMmmsl. BeiGop mabinoHa HacTpoexk.
WuTtepodeiic mporpammbl
Tunossle Bonpocs! A1t cobeceJoBaHUsS
1) Kak HacTpoUTh IECITUUHYIO CUCTEMY MEpP
2) Kakue metpuueckue cucteMbl Mep ecth B SketchUp
3) Kak npoBecTH JTMHMIO 33JaHHOTO pa3Mepa
4) Kak mpoBecTH JTMHHUIO APOOHOTO pa3Mepa
5) Kak oTo0pa3uTh pazMepbl Ha MOJETH JeTalN
6) Kak ycTaHOBUTH TOYHOCTH H3MEPECHUS
7) Kax otoOpakaercst OKpyKHOCTb. Kak HaCTpOUTh TOUHOCTh OTOOPAXKEHUSI OKPYKHOCTH
8) Kak HaiiTu IEeHTp OKPY>XKHOCTH
9) Kak HaliTu cepeuHy oTpe3Ka.
10) Kak pa3nenuTs OTpe30K Ha paBHBIC YaCTH

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B JopMe 3adeTa

Tunosblie Bonpocsl 3a4era (YK-6)

Bomnpocel k 3k3aMeny - 6 cemecTp

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

2 AHUMaIMOHHBIA  TMEPCOHAX

3 Flash CS3 kak  mporpamma ajist CO37aHusI aHUMAaIIUH

4 OcnoBel  ActionScript 3.0

5 CrmemuanbHbBIE  KJIACCHI

6 Uucnau  mMareMaTHYecKHUe Onepanuu

7 MaccuBbl

8 IlporpammHOEe  CO3MaHME M300PAKESHUN U MAaCOK

9 ®unpTppl U TpaHChHOPMALUH

10 Ilporpammuas  aHMManus

TunoBble 3axanus 1s 3a4era (YK-6)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka I — Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
«3a4TECHO» VK-6 CryneHT TrpaMOTHO pacmpenensieT cBoe CB0000OJHOE BpeMms,
(50 - 100 6amnoB) BBITIOJTHSICT MPAKTHUECKUE 3aITaHUS
«HE 3aYTCHOY VK-6 CrTyneHT HerpaMOTHO pacrpesensieT cBoe cBoO0OOIHOE BpeMmsi, He
(0 - 49 6amnos) BBITIOJIHSIET MPAKTUUECKUE 3aJaHUS




5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. T'ymepora, I X. OcHOBBI KOMIBIOTEpHOU Tpaduku : ydeOHOoe mocobue. - 2022-01-18; OcHOBBHI
KoMMbIoTepHOW Trpadukn. - Kazanp: KazaHckuii HallMOHAIBHBIA HCCIIENOBATEIBCKUNM TEXHOJIOTHYECKHUI
yuuBepcutet, 2013. - 87 c¢. - Tekcr : onekrponnsridi // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/62217.html

2. MonoukoB B. II. OcHoBel pabotel B Adobe Photoshop CS5 : mpakrtmueckoe mocobue. - Mocksa:
WNutepuer-Yausepcuter Hudopmarmonnsix Texuomormit (MHTYUT), 2011. - 236 c¢. - Tekcr
anekTponnbii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=234169

6.2 JlononHUTENBHAS IUTEpPATYpA:
1. Banmmmna E., Ceseproxuna H., XazoBa C. Kommbrotepnas rpaduka : mpaktukym. - OpeHOypr:
OpenOyprckuii  rocymapcTBeHHbli yHHBepcuteT, 2014. - 98 c. - Tekcr : snexrponnsii // OBC

«YHUBEPCUTETCKAS OmoOImoTeka OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=259364



2. XuwpikuHa, A. . VmxeHepHas u KOMIbIOTepHasi Tpaduka : ydeOHOe mocodue. - Bech Cpok oxpaHbl
aBTOpCKOTO TipaBa; MmkeHepHas u KommbloTepHas rpaduka. - CraBpomnons: CeBepo-KaBkazckuit
dbenepanbublii yHUBepcuteT, 2016. - 99 c¢. - Tekcr : anmexktponnbii / [IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/69383.html

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

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

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

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

VY4eOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTHIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole 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

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

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

https://www.studentlibrary.ru

4. Hayunast snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccwuiickas rocynapcrBenHast 6nbnuoreka. — URL: https:/www.rsl.ru

6. Poccuiickas HarmoHanbpHas 6nbamoreka. — URL: http://nlr.ru

7. [Ipe3unentckas 6ubnuoreka umenu b.H. Expriuaa. — URL: https://www.prlib.ru
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