[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NHCTUTYT SKOHOMHKH, YIIPABJIEHUS U CEPBUCA
Kadenpa maremarnueckoro MoJieTMpOBaHMs 1 HHPOPMALIMOHHBIX TEXHOJIOTUI

YTBEPX/AIO:

3

WHCTHT Y
IKOHONUA

Ty
C19g 3;4\.\3“"8
Ad2ud2

Z0

PABOYAS ITPOT'PAMMA
no aucuurivae b1.B./IB.04.21 3D-monenupoBanue
Hanpasnenue noaroroBku/crnennanbHOCTh: 38.03.01 - DxoHOMUKA
[Tpodwns/HanpasneHHocTh/ cieruanu3anys: OUHAHCH U KPEeaUT
YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT
KBanudukauus: bakanasp

rox Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Cupsip Muxaun FOpbeBuu

Pabouas mporpamma cocrapinena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 38.03.01 -
DOxoHoMmHKa (ypoBeHb OakamaBpuara) (mpuka3 MuHuctepcTBa oOpa3oBaHus U Hayku PD ot «12» aBrycra
2020 . Ne 954).

PabGouwass mnporpamma mnpuHsitTa Ha 3acenanud Kadeapbsl mareMaTHUecKOro MOJAETUPOBAaHUS U
nHpopmarmoHHbIX TexHOomoru# «18» mast 2021 1. [Iporokon Ne 9

Paccmotpena u onoOpeHa Ha 3aceqaHuM Y4eHOro coBeTa MHCTUTyTa SKOHOMHKH, YIIPaBIEHUS U CEpPBUCA,
[TpoTtokon ot «05» urons 2021 1. Ne 12.



COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 10
. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 10
. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 27
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 35
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 36
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 37



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

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

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

- aHAJIUTUYECKUI
- (uHAHCOBBIIA

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K Mpo(ecCHOHaIbHOM AEATEIbHOCTH B
chepe: 08 @DunaHcel U HSKOHOMHMKAa (B cdepax: HCCICJOBaHUI, aHamM3a W MPOTHO3UPOBAHUS
COLIMAJIbHO-9)KOHOMHUYECKHX  IPOLECCOB M  SBJICHUH Ha  MHKPOypOBHE UM  MakpOypOBHE B
HKCIIEPTHO-aHATUTUYECKHUX CIIy)X0ax (IIeHTpax SKOHOMUYECKOTO aHajH3a, MPaBUTEIbCTBEHHOM CEKTOpeE,
OOIIECTBEHHBIX OpraHU3alMsIX); MPOM3BOJACTBA MPOAYKLUMH W YCIYT, BKIIOYas aHalIM3 Copoca Ha
MPOIYKIIHIO M YCIIYTH, M OILICHKY MX TEKYILIETO U NePCHEKTUBHOTO MPEIOKEHHSI, TPOIBUKECHNE TPOTYKIIUN
U YCIOyr Ha pPBIHOK, IUJJAHUPOBAaHHE M 0O0CTy)XKMBaHWE (PUHAHCOBBIX IIOTOKOB, CBSI3aHHBIX C
MIPOM3BOJICTBEHHON JIEATEIIHOCTBIO; KPEIUTOBAHMS, CTPAaXOBAaHMUs, BKIIIOYAs MEHCHOHHOE U COLMAJIBHOE;
ornepauuii Ha (MHAHCOBBIX pBIHKAX, BKIIOYas YIpaBieHHE (UHAHCOBBIMU PUCKAMH;, BHYTPEHHETO M
BHEIIIHETro (PMHAHCOBOTO KOHTPOJIS U ayuTa, ((MHAHCOBOTO KOHCYJIBTUPOBAHMSI; KOHCAJITHHTIA)

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

O06001TIeHHBIE TPYIOBEIE
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JecTBUs (IPU HATTUYIAN
npodcrangapra)

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

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

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

[IpoexTupyeT TpPaeKTOpUIO CBOEro MNpodecCHOHAIEHOTO
pocTa M JIMYHOCTHOTO pa3BUTHUS, pacUIMpsSeT CBOH

npodeCcCHOHANBHBIN  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe O0a30BbIe 3HAHUS, YMEHUS U
HaBBIKM W3 Pa3IUuHBIX cdep MnpodeccHoHaTbHOR

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

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

VYK-6 CnocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE MPUHIIMIIOB O0PAa30BaHUs B TEUCHUE BCEH KU3HU

BBICTpauBaTb U PCaIM30BbIBATH

Ne HanmenoBanwme ®dopma 0OydeHHS
/1 JIACLIVIUINH,
Ounas OuHo-3a04Hast
OTIPEIETISIOIIX
(cemecTp) (cemecTp)
MEXIUCIUTUTHHAPHBIE TT5 T3 1alsTel 7 112 T3 als el
CBSI3H
1 |History&Technology + +
2 | AHanuTUYECKOE + +
YTCHHE
3 |buzHec-mIaHupoBaHn + +
¢ B AnstlHBECT
4 |buonorus pa3BUTHI + +
YeJIoBeKa B HOPME U
MaTOJIOTUN




Byxranrepckuii yuer
B KPEIUTHBIX
OpraHM3alysIX

B2B mapxketunr:
aHaJUTHKA U
pe3yabTaTUBHOE
yIpaBJeHHE

Benukue Yunrens
YEJI0BEUECTBA
(MopaibHbIe 1
3TUYECKHUE YUESHUS
Kondyuus, Byanet,
Mouces, Hucyca
Xpucra, Myxammena)

Bukrtumonorus

Boennas nponaranna
Kak HHQOPMAIMOHHOE
OpyXHe

10

T'eneTnka yemoBeka

11

JleBanbBaliysi HOPMbI
TICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: TIPUUUHBI U
MOCIIEAICTBHSA

12

JlyXOBHO-HpPaBCTBEHH
0€ BOCIIMTaHUE

13

3apyOexxHas
JUTEpaTypa U BHI30OBHI
COBPEMEHHOCTH

14

3amura npas
yeJI0BeKa

15

HrpoBbie TEXHOJIOTHUU
B 00pa3oBaHUH

16

WnTepHeT aHanuTHKa
KaK OCHOBa
TPOABMKEHHSI
NPEATPHUITUS

17

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

18

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

19

Ucropuueckue
PEKOHCTPYKLIHUHU: OT
apxeonoruu 10 3D
TEXHOJIOTUH

20

Komnerorepnas
rpaduka v Au3aiiH

21

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax




22

Kputnueckuit
MHCTPYMEHTapHH 1
MPUHATHUS PELICHUN U
apryMeHTanus

23

JIuarBHCTHYCCKAS
OKCIICPTHU3a CIIOPHBIX
TCKCTOB

24

JIuteparypa pycckoro
3apyOeKbs

25

JInunoe
TUTAaHUPOBaHUE U
yIpaBJIeHHE pPaboIrM
BpEMEHEM

26

Jloruka

27

MeHeKMeHT
Kapbephl: KaK CTaTh
YCIHEITHBIM
pyKOBOAUTENEM

28

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

29

MeTtoabl aHaIHu3a
UH(POPMAITMIOHHBIX
MOTPeOHOCTEH
MIOCETHUTEIICH calita

30

MGTOL[LI HU3yUCHUA
IMOBCCOAHCBHOCTH

31

Mup coBpeMEHHOTO
HCKyCCTBa:
MOCTMOJIEPHUCTCKU I
MPOEKT

32

MupoBsie BOMHBI B
CPaBHHUTEIHHO-UCTOPH
YECKOM paKypce

33

MopnenupoBanue
WHBECTUITIOHHOTO
mopTdens KINeHTa

34

MornekynsapHo-0roor
WYECKHE OCHOBBI
MOBEJICHUS 1
3aBUCUMOCTEN

35

Haioroo6noxenne
OnsHeca

36

Hapoasbie o0psist 1
MIPa3IHUKA

37

Hopme! u ipaBusia
COBPEMEHHOTO
STHKETa

38

HopMs! si361KOBOTO
0OIIIEeHNS B YCIIOBHSIX
BUPTYaIbLHON Cpebl

39

Opraam3anus u
MIPOBEJICHHE
MapKETHHTOBOTO
UCCIIeTIOBAHUS
(oHJIalH-0TIPOCOB)




40

Opranuzanus
TYpPUCTHYECKOTO
OousHeca

41

OCHOBHBIE IPHEMBI
3¢ dhekTuBHOM paboTHI
¢ uH(opmanuei

42

OCHOBEI
apryMeHTaIuu

43

OCHOBBEI
BHI€00JIOTHHTA

44

OcHOBEI
KOTIMpalTHHTa

45

OCHOBEI JIOTHKHA

46

OCHOBEI
MIPEI0CTABICHUS
KUITHITHO-KOMMYHAITh
HBIX YCIyT
HACeJIEHHUIO

47

OCHOBEI
parMoHaIBHOTO
MIPUPOJIOTIONIE30BAHUS

48

OcHOBEHI CynIeOHOM
JUHTBHCTHYECKON
IKCTIEPTHU3HI

49

OcobenHocT
paccMoTpeHus
CEMEHHBIX CITOPOB

50

OcobenHocT
paccMoTpeHus
TPYIOBBIX CIIOPOB

51

Orenka
VBM-MeHemxkMenTa

52

Onenka OpeHaa
KOMTIaHUH

53

Onenka
KPEIUTOCTIOCOOHOCTH
3aeMILMKA

54

O1eHka CTOMMOCTH H
yIpaBicHUE
noptdenem OuzHeca

55

IToBenenue B
MyOJIMYHBIX MECTax

56

IloBcenHEeBHEBIE
PasroBOPHI

57

Tlonsarue
IICUXO0JI0TUYCCKOM
TpPaBMBI B
COBPEMEHHOM
IICUXOJIOTHH

58

HOCTTpaBMaTI/I‘ICCKOC
JIUMYHOCTHOC
Pa3BUTUC: IPUTOBOP
HJIK TOYKa
JIMYHOCTHOT'O pOCTa

59

HpaBOBBIe OCHOBBEI
MpUpOAOIIOJIb30BaHNA




60

[IpakTiky™m no
UTPOIIEaroruke

61

IIpuxnagaeie
reonH(GOpMaIMOHHBIC
TEXHOJIOTUH

62

IIpumenenne BITJIA B
MOCTPOCHHUH
MIPOCTPAHCTBEHHBIX
Mozenei

63

IIpobnema cmbicia
JKU3HH U [IEHHOCTH B
dbunocopuun

64

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kKypc

65

IIporpammupoBanue
Ha s3b1Ke Python.
IIpoaBuHyTHI KypC

66

IIporpammMupoBanue
Ha s361ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
MCTIOJIb30BaHUEM
Flask

67

[IporuBoneiicTBre
KOPPYILUH U
(hopmupoBaHHe
AQHTUKOPPYMIIHOHHOTO
HOBEJICHUS IMYHOCTU

68

TTcuxuka u Mo3T

69

Tlcuxonorns
KPUTHYIECKOTO
MBIIIIEHUS

70

Tlcuxomnoro-megaroru
YECKHE OCHOBBI
UTPOTIEAArOTUKH

71

ITcuxoduznonormaeck
W€ OCHOBBI TTOBEICHUS
Y KOTHUTHBHBIX
hyHKIIHHA

72

Pycckas
nUcaTebCKast
kputnka XIX-XXI
BEKOB

73

Pycckast ycanebHas
KYyJIBTypa

74

CaMOMeHeI[)KMeHTZ
MCTOIWKHU U
TCXHOJIOI'NHA

75

CBATBIHU
TaMOOBCKOTO Kpast

76

CerMeHTHpOBaHUE
PBIHKA U H3YUCHHE
MOTPEOUTETHCKUX
MPEANOYTECHUI

77

CoBpeMeHHbIE
TUC-texHONMOTNN




78

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHanm3a

79

CoBpeMeHHbIE
METO/IBI XUMHUYECKOTO
aHaJM3a B
KPUMUHAIIMCTUKE

80

CoBpeMeHHbIE
MOJICKYJISIPHO-0HOI0T
WYECKUE U
MUKPOOUOTIOTHICCKIE
METOIBI B
KPUMUHAIIMCTUKE

81

CoBpeMeHHbIE
TIOIXOJTBI K
MEPCOHANTBHOMY
MEHE/PKMEHTY

82

CoBpeMeHHbIE
MPOOIEMBI
dbunocodpuun

&3

CoBpeMeHHbIE
TYypUCTHYECKHE
TPOYKTHI:
(hopmupoBaHUe U
peanu3arys

84

Co3znmaHve HHTEPHET
pecypcoB Juist
Om3Heca

85

CounaabHbBIE CETH KaK
KOMMYHHKAIIHOHHBIC
KaHaJIbI

86

Ctpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

87

TekcT 1 JucKypce B
HuTepHete

88

TeXHOJIOTUH AET0BOIO
o01IEeHNs

&9

TexHOIOTUM pa3BUTUS
BBICIIINX
TICUXUYECKUAX
hyHKIIHHA

90

TexHoIOTHA B
OpTraHu3aIus
TOCTHHUYHO-PECTOpPaH
HOT'O KOMILJIEKCa

91

TpeHuHr
«Maitaa-putHec»

92

VYmpasnenue
npojaxaMu

93

®dunocodcekoe u
HPaBCTBEHHOE
coaepKaHUe
CBAIIEHHBIX KHUT

94

®dokyc-TrpyIna Kak
MeTOJ cOopa JaHHBIX




95 | XumMuueckast + +
AHAJIUTHKA B
MEQULINHE

96 | XuMHueCcKHUl aHaIN3 + +
MIPUPOJHBIX OOBEKTOB

97|lludposas kynsrypa | + | + + |+

98 [UenoBek Ha BOMHE Kak + +
COLIMOKYJBTYPHBIN
(henomeH

99 | SxoHOMHUKA + +
MIPUPOJIOTIONIE30BAHUS

100 | 9x0OHOMHUKO-TIPaBOBEIE + +
aCIeKTHI CO3JaHus U
pa3BUTHUSA
COOCTBEHHOTO
OuzHeca

101 |9ueproaddexkTuBHOCT + +
197
JHeprocOepeKeHUE B
KUTUITHON cepe

102 |FOBeHanmsHOE TIPaBO + +

103 [SI3bIK Kak OOBEKT + +
CyleOHOM IKCTIEPTU3BI

104 | SI3pIKOBast IMYHOCTE B + +
BUPTYaJIbHOM
MIPOCTPAHCTBE

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

HucuuminHa «3D-MozpenupoBaHue» OTHOCUTCS K 4YacTH, (GOPMHPYEMOH ydacTHHKaMH 0Opa30BaTeIbHBIX
oTHouleHu#, yuebnoro ruana OIl mo nanpasnenuto noaroroBku 38.03.01 - DxoHomuka.

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

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

Oumnas: 2 3.¢.

OuHo-3a04Has: 2 3.€.

. Ounas OuyHo-3a04yHas
Bun yueGHOM paboTHI
(Bcero yacoB) | (Bcero 4yacon)
O0mas Tpy10éMKOCTb JMCHUIITHHBI 72 72
KonTaktHas pabora 32 18
Jlexuuu (Jlexummn) 16 8
[Tpaktuueckue (IIpakr. pab.) 16 10
CamocrostenbHas pabota (CP) 40 54
3auer - -
3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI paszena/TemMsl Jlexmym | TIpakr. CP KOHTPOJIS

pao.
0 |0-3] 0 |0-3] 0 |03

3 cemectp




1 Beenenue. O6mue CobecenoBanue
CBEIICHUS O
KOMIIBIOTEPHOU 1 - - - 916
nporpaMmme
SketchUp

2 3aryck nporpaMmBbl. CobecenoBanue;
Bri6op mabiaona Brinonnenue
HAaCTpOEK. 214 (32 - - IIPaKTUYECKOTO
WuTtepoeiic 3a/aHus
MIPOrPaMMBbI

3 Hasurarus B ciriete. CobecenoBanue;
[Ipoekuun. 3 ) 3 ) ) ) Brinonnenne
BusyanpHble cTHIIN MPAKTHYECKOTO

3a/1aHus

4 Brinenenue CobecenoBaHue;
00beKTOB. bazoBbie Brimonnenue
UHCTPYMEHTBI 5 3 514 |18(22 IIPaKTUYECKOTO
pUCOBaHUS U 3a/1aHus
pEeNaKTUPOBAHUS

5 CrnaxuBaHue CobecenoBaHnue;
pebep. Ciomn. Brimonnenue
Bcnomorarenbsubie, | 5 3 5 4 (13 ]20 MIPAKTUYECKOTO
KOHCTPYKITHOHHBIE 3a/1aHus
WHCTPYMEHTBI

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

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

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

11



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

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
YcranoBka SketchUp

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

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

HuTepdeiic mporpaMmmbl

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

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

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

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

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

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

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

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

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

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

HY>KHBIM OTIIUSIM.

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

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

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

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

Takum o00pa3oMm, NONB30BaTEIhb MO CBOMM IPEANOYTCHUSM MOXKET IOJIb30BAThCS HECKOJIBKUMU

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

IIpakTH4eckoe 3aHATHE.

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

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

Zoom (JIyma)

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

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

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

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

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

Orbit (Bpamenne)

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

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

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

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

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

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

Zoom Window (OKHO yBeIU4EHUS)

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

Zoom Extents (ITokazats Bce)
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WHCTpyMEHT 17151 0TOOpaKeHUsI BCeX 0OBEKTOB CLEHBI OMHOBpEeMEHHO. OYeHb MOJIe3eH B CUTYAIMsX, KOraa
TpeOyeTcsi BOCCTAHOBUTH MOTEPSHHYIO OPHEHTAIMI0 B CLEHE IOCIe KAaKUX-JIMOO CIy4alHBIX WIN
HEY/IaYHbIX MAHHUMYISLIUNA ¢ KaMepOol WIH TOCIe UMIIOPTa OYeHb OONBIINX 00BEKTOB. [lanee cieayroT aBa
TaKkK€ OUYeHb HYKHBIX HHCTPYMEHTA, TO3BOJSIONINX «BEPHYTHCS» K MPEIbIIyIIeMy/TOCIEeAYIOMEMY
«B3TJTY». DTO BO3MOXKHO, MOCKOJBKY KaXXI0€ NEHCTBUE C HHCTPYMEHTAMHU KaMephl (BXOJ/BBIXOJ U3 BUJA,
YCTAaHOBKM TOUYKH B3TNIA[A) AaBTOMAaTHYECKH (HUKCHPYIOTCS © 3allOMHHAIOTCS MPOrpaMMOM, Kak
IIOCJIEJOBATENBHBIE IIATH.
Previous (IIpenpimymuii Bu)
NHCTpyMEHT momaroBod OTMEHBI TMOCIAEAHEH (TEKyIleld) yCTaHOBKM TOYKH B3IIsAJa W BO3Bpara K
MPEbITYILEH.
Next (Cnexyroriuii Bum)
NHcTpyMeHT momaroBoil OTMEHBI MOCJIEAHEH (TeKyllei) yCTaHOBKM TOYKM B3MNISIAa U MEPEMEIICHUS K
MOCJIEYIOLIEH.
Position Camera (ITo3umus kamepsi).
Look Around (CMOTpeTh BOKpYT)
OTH 1Ba MHCTpyMeHTa (puc. 3) paboTaloT yaiie BCEro B Mape M UCIOJIB3YIOTCS Uil YCTAHOBKU Kamephl
(ToukM B3IVISAa) B HA3HAYEHHOE MECTO B CIIEHE, Ha OINPEACIECHHOW BBICOTE U C ONPEACICHHBIM
HANpaBI€HUEM B3IVIS/1a, YTO MO3BOJSIET MPUMEHSTh UX JJIsi KOHTPOJS (MMHUTAIMK) 0030pa CIICHBI C TOUYKH
3peHHS HAXOASIIETOCS B ’TOM MECTEe HAaOIIOIaTesl.

I[J'DI YCTAaHOBKH KaMCPbI BBITTIOJIHUTC CIICAYIOMNEC MIaru:

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

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

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

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

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

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

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

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



ITo nopsinky crnenoBanust: «Iso» (M3omerpus); «Top» (Cepxy); «Front» (Cnepemm); «Right» (Crnpasa)
«Back» (C3amn); «Left» (Cnesa). Kpome Toro, ects eme Bua «Bottom» (CHH3Y), KOTOPBIN HE MPEICTaBICH
KHOIIKOM Ha MaHeNu UHCTPYMEHTOB (KaK TOBOJILHO PEIKO MCIIONB3yEeMBbIii) U JOCTYIIEH TOJIBKO M3 TIIaBHOTO
Mmento «Cameray» (Kamepa) > «Standard Views» (CtangapTHbIe BUIBI).

Co craHmapTHBIMM BUAAMHU CBSI3aH €II€ OIWH JONOJHUTEIbHBIH MEXaHHU3M 0030pa (TOJIBKO M3 MEHIO

«Cameray - kamepa) - BbIOOp pexkxuma B3raga mexnay «Parallel Projections» (IlapamiensHbIM), B KOTOpOM
BCE JIMHUU BJOJb KaKJOW M3 OCel MapajuieibHbl (T.e. B OPTOTOHAJIBHBIX MpOoeKIusax) mwin «Perspectivey

(ITepcniekTUBHBIM), C IEPCIEKTUBHBIMH UCKAKEHUSAMH (OH U BKJIFOUEH 110 YMOJIYaHMUIO).

3nech ke, B MeHI0 «Camera» (Kamepa) Bumum eme oauH crenupHUecKUi, TakKe YCIOBHBI BapuaHT
npoekiun - «Two-Point Perspective» (J{ByxToueuHasi mepcreKTHBa), KOTOPhIM OTINYAETCsS TEM, YTO BCE
BEPTUKAIN MMOCTPOCHUN MapajliesIbHbl, CHHEH OCH M MEXAy COOOM, a MepcreKThBa padoTaeT TOIBKO JUIs
TOPU30HTATBHBIX HAIPABICHUIA.

CrnencTBueM Takoro MexaHu3Ma SIBISICTCSI TO, YTO U3 MHCTPYMEHTOB «PYYHOI» KaMepbl paboTaioT TOJIBKO
«Pan» u «Zoomy. IIpu mombITKe BpaleHne kamepsl HHCTpYMEHTOM «Orbit» MPOUCXOAUT aBTOMAaTHYECKUIH
BBIXO/I M3 3TOTO pEeXMMa B IEPCHEKTHBHYIO mHpoekiuio. Ha mpakTtuke «J/[ByXTOueuHas HMEepCHEeKTHBa»
TPaIUIIMOHHO MPUMEHSETCS B KOHCTPYKTOPCKOM U apXUTEKTYPHOM IPOEKTHPOBAHUM - HAIIPUMEP, MOXKET

OKa3arbCsi HambOosee ynoOHOW M HAIISAHOM Ui MOKa3a WHTephepa nomelneHus. OTKIIoYeHHEe, «CHATHE
ranoyku» y ctpok MmeHio «Parallel Projections» n «Two-Point Perspective» paBHOLIEHHO BKJIIOUEHHIO,
nepexofy B pexum «Perspectivey.

Busyanbnsle cTuinmn

OTo TUMUYHAs MpaKTU4YecKu A Bcex 3D-penakTtopoB (QyHKIHS — BO3MOXKHOCTH BBIOOpa pazIUYHBIX

CTHIJICH (PEKUMOB) OTOOpaKEHUS TOBEPXHOCTEH U pedep, GOpMUPYIONTHX 0OBEKTHI Ha dKpaHe. J[ero B ToM,

YTO B psJie CUTyallud MaKCHUMaJbHO PEATMCTUYHBIN BUJ MoOJenH (KOHEYHO, HauOojiee HaIISAHBIA U
«TPUSTHBIA B3MVISAY») MOXKET Ha caMOM JIejie CO3/1aBaTh MpOOJIeMbl, HapuMep, AJisi BbIOOpa OTAEIbHBIX
aneMeHToB. Kpome TOro, HekoTopble (PyHKIMU JOCTYMHBI TOJIBKO 3@ CUET CHEIHAIBHBIX, «CIIYKEOHBIX»
cTuiieit oroOpaxkeHus. UM, koHeuHO, ONMH U3 IVIaBHBIX (PAKTOPOB BBHIOOpA TEKYIEro CTHUIS AUKTYETCS

COOOpaXCHUSIMH PAaLlMOHANIBHOM «3arpy3Ku» KOMIIBIOTEPA, a 3HAYUT, CKOPOCTH M KOM(pOPTHOCTH

MOJICTTUPOBAHHS.

3nech MPUHIMI TPOCTON - Ha3HaYaeM MUHUMAJIBHO JOCTATOYHBIA CTHIIb OTOOpa)KEHUsS I yAOOHOH M

ObICTpOi paboThl B Tekyliel 3aaadye. CyniecTByeT BO3MOXHOCTh BBIOPATh WM CTaHIAPTHbBIE BU3yallbHbIE
CTHJIN OOBEKTOB MJIM HACTPOUTH UX CAMOCTOSITENILHO.

CrannapTHble BU3yaibHbIE CTHIIN TTOBEPXHOCTEH OOBEKTOB

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

Bbl MOXeTe nCroab30BaTh CIASIYIONINE CTUIIH:

- «Shaded with Textures» - TOHUpPOBaHHBIN C TEKCTypaMu (MaKCHUMallbHAsI PEATMCTUIHOCTh PEHIEPHUHTA);

- «Shaded» - TonnpoBaHHBIN («OKpackay 0€3 Mmoka3a TEKCTYp);

- «Hidden Line» - ckpbITbie THHUU (TIPEABIAYIUI BAPUAHT B UePHO-OETIOM BapHaHTeE);

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

«Face/Backface» 1iBera moBepXHOCTH MOJIEIH);

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

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

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

CrannmapTtHbie cTUIU pedep

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

BBIOpATh CIENYIONINE CTUIIH:

- «Display Edges» - moka3eiBath pedpa (pedpa CTaHOBSITCS OTHON CTaHIAPTHOM TOJIINHBI);

- «Profiles» - cumyaTHBIE pedpa (YTONIIEHHBIC TUHUH TOJIHKO BHEIITHUX Ta0apUTOB);

- «Depth Cue» - pebpa no nryOuHe (HMOAYEpKUBAaHUE IITYOMHBI MPOCTPAHCTBA 3a CUET OTOOPAKEHUS UX
OoJiee )XUPHBIMU Ha MepeTHEeM IUTaHe, YEM Ha 3a7HEM);
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- «Extension» - yanuHeHne pedep (YATUHIET KaXIyl0 JUHHIO 3a MPeesibl €€ KOHEUYHBIX TeOMETPUIECKUX
TOUEK);
- «Back Edges» - pebpa c3aau (oToOpaxaeT MyHKTUPHBIMU JIMHUSMH ITPOTHBOIOIOKHBIE pedpa MOAETIH).
HactpaunBaemMble BU3yaibHbIE CTUIIN
CymiecTByeT OTJENBHOE JUATIOTOBOE OKHO, B KOTOPOM COCPEIOTOYEHO TOJHOE, Pa3BEPHYTOE yIpaBlICHUE
BCEMH BO3MOXKHOCTSIMM YIIPaBICHHUSA CTWISIMH, a (aKTHUECKH - BU3yanusauuu, penaepunra SketchUp.
OTKpBITH €r0 MOXKHO depe3 maBHoe MeHIo: « Window» (OxHo) > «Stylesy» (Ctunm). 3aech HaxoasTcst TpU
OCHOBHBIX pasjerna:
- «Select» - BbIOOp (HO3BONIAET BHIOPATh OJMH M3 OMOMUMOTEYHBIX CTUJICH, BOSMOXKHO M JJIS AalbHEHIIEH
HACTPOMKH);
- «Edit» - pemaktupoBaHue (M3MEHEHHE MapaMETPOB TEKYIIETO aKTUBHOTO CTWJISI MPOEKTa: CTHIISA pedep
«Edge», rpanmeit «Face», ¢ona «Background», BomsHOro 3naka «Watermark», 1BeTOBOH HacCTpOWKW
ANIEMEHTOB 00BbeKTa U uHTEepdeiica «Modeling);
- «Mix» - cMech (3Ta 3aKiajika IpeJHa3HAYeHa I CO3/1aHUs HOBBIX CTHJIEH, KaK KOMOMHALIMHU Pa3INYHbIX
KaTeropuil HACTPOEK U3 HECKOJIBKUX JPYTUX CTUIIEH KOJIJIEKIUHN).

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

Tema 4. Boiesienne 00beKT0OB. ba3oBble HHCTPYMEHTHI PUCOBAHUSA U
penakTupoBanus (YK-6)
Jlekumus.
Select (Bb160D)
PaccmoTpuM camblii IpOCTON ciyyaif - KIHKaeM KHOMKY «Select (BKII04aeM MHCTPYMEHT), U J1ajiee B OKHE
MOJICTHPOBAHMSI BEIOMpPAEM KaKOi- THO0 0OBEKT OMMHOYHBIM KJIMKOM Ha HEM - OH TYT K€ MOJCBEYMBACTCS
rabapuToM U3 CHHHX JIMHUH, TIOKa3bIBasi, YTO OMIUS BEIOOpA COCTOSIIACK.
Taxkum 00pa3zoM, MPOU3BOIUTCS «EAUHUYHBIN» BBIOOP. BO3MOXKEH Takke «MHOXECTBEHHBII» BBIOOp, KOT/a
TpebyeTcs «cobpaTh» BMECTE HECKOIBKO 00BEKTOB. JlJis 3TOro mociea0BaTeNbHO, 0 OYepeIn, KINKaeM Ha
HUX ¢ Haxaroi knaBumien «Shifty. [Ipu aToM y cTpenku Kypcopa MOSBISIOTCS 3HAYKU «IUTIOC» U «MHHYC,
YTO U MOJICKa3bIBAE€T BO3MOXKHOCTD MTOTIEPEMEHHOT0 JOOABICHUS WM UCKIIIOYEHHSI 3JIEMEHTOB U3 BhIOOpA.
OO6parrM BHUMaHHE Ha WCIIOJIb30BaHUE B TIporpamme (pyHKIuoHanbHbIX KiaBuil («Shifty, «Ctrly, «Alty Ha
KJIaBUAType) - Jajiee YBUJIUM, UTO U IPUMEHEHHE B PA3HBIX HHCTPYMEHTAX U OMIMSIX U Pa3HBIX COUETAHUAX
HE TOJBKO pacIIUpsieT BapUaHTHOCTh JACWCTBMI, HO UHOIJA U IMIPEBpallaeTcsi B COBEPLICHHO
CaMOCTOSITENIbHBIE TOTIOTHUTEIbHbIEC (DYHKIIUH.
W eme omuH BapuaHT BBIOOpA PaMKOM - 3TO «pPACTATHBAIOIIMICS MPSAMOYTOJBHUK (OT OJHOTO yIva J0
MIPOTUBOJIEKAILETO 110 AUATOHAIH).
Opnnako B SketchUp oH HaMHOTO «yMHEW» - €CJIM CTPOMM €Tro, PAacTATHUBasl ClieBa HAIPaBO, BHIOMPAETCS
TOJIBKO T€ OOBEKTHI (WM WX OTHEIbHBIE DJIEMEHTHI) KOTOPHIE IMOJHOCTHIO MOMAJAlOT BHYTPh. A eciu
(BHMMaHHue!) pacTATMBaeM ClpaBa HAJIEBO - BHIOMpAETCS €IIe W BCE TO, YTO TEPECEKAIOT CTOPOHBI
MPSIMOYTOJIFHUKA, T.€. BHIOMPAECTCS OOBEKT (PJEMEHT) IETUKOM, JTaXKe €CIIM PaMKOH IMepeceKaeTcsl TOJIbKO
€ro 4acTh.
N obmiee mpaBuiio - TEKyImuii BIOOp OyaeT CHAT (OTMEHEH) IpH BBIOOpE Apyroro oObeKkTa, MHCTPYMEHTA,
WJIH IPOCTO KIJIMKOM B JIFOOOM IyCTOM MPOCTPAHCTBE OKHA MOJIEIUPOBAHUS. 3aMETHM, YTO TOT K€ MPUHIIHI
NeICTBYET U AJI BCEX OCTaJIbHBIX HHCTPYMEHTOB.
Br16op B ObICTpOIT MOCIEI0BATEIHFHOCTH
DTOT MEXaHU3M IMO3BOJISIET OYE€Hb OBICTPO, UCIIOJB3YSI TOJIBKO Pa3HOE YMCIIO KJIMKOB MBIIIKOM Ha JII000OM U3
AJIEMEHTOB MMOCTPOEHHUS OTIEIBHOTO 00BEKTa, OTy4YaTh pa3Hble Pe3yIbTaThl BEIOOPA:
- OIMHOYHBINA KJIMK (3HAaKOMasi GYHKITUS) - BBIOUPAETCS TOJIBKO OAMHOYHBIN 3JIEMEHT 0] KypCOPOM;
- IBOWHOW KJIHMK (HEBa)KHO, HA TIOBEPXHOCTHU WJIM HA JIIOOOM M3 €€ pedep) - OMHOBPEMEHHBIH BBIOOP U ATOMH
MMOBEPXHOCTH, U BCEX €€ pedep;
- TPOWHOW KUK (HA JIFOOOM DIIEMEHTE MOCTPOCHUS) — OTHOBPEMEHHBIN BEIOOP BCEX CMEXKHBIX AIIEMEHTOB,
MIPUHAUICKANINX OJJHOMY OTAEIHFHOMY IMOCTPOCHUIO (0OBEKTY).
Eraser (Jlactuk)
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ByxBanbHbIl mepeBos 3ByUuT Kak «CTHparenb», HO Mbl OylAeM HCIOIb30BaTh 0ojiee MPUBBIYHOE MOHSATHE
«Jlactuk». OcHOBHOe Ha3HadeHHME «JlacTMKa» OYEBMIHO - YyAANATH (CTUPATh) HEHYXKHBIE 3JIEMEHTHI
IIOCTPOCHUM.

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

NuctpymenTs! pucoBanus. Line (muHus)

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

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

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

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

Arc (myra)

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

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

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

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

Freehand (Ot pykn)

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

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

Rectangle (ITpsiMoyroabHHK)

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

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

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

Circle (Okpy>XHOCTB)

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

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

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

Polygon (MHOTroyrojibHHK)

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

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

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

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

WHcTpyMEHTHI pejakTupoBaHus. Move (epeMelieHue)

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

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

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

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

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

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

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

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

Rotate (Bpamenue)

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

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

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

Jlnist BpaleHus: OAHOTO 00BbEKTa MPEABAPUTEIBHBIN BHIOOP HEOOs3aTENICH.

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

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

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

Scale (MacmrabupoBanue). 3epkasibHOe oTpaskeHue (Mirror)

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

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

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

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

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

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

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

Offset (mogoOue)

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

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

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

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

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



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

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

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

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

Follow Me (Cnenyii 3a MHOI)

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

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

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

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

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

Divide (ITogenuts)

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

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

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

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

Hapucosars monens noma.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Hide / Unhide (ckpbiTe / 0TOOpaxeHue) 00bEKTOB

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

CkpbiTHE 00BEKTOB BO3MOXKHO OJJTHMM U3 CIIOCOOOB:

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

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

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

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



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

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

Bcnomorarensabrit muHCTpyMeHT «Tape Measure» (pyneTka)

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

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

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

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

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

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

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

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

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

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

Protractor (Tpancnoptup)

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

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

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

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

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

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

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

Axes (Ocn)

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

BrIMoTHUTE IEpeopUeHTAITNIO0 0CEH MOKHO CIEAYIOIHUM 00pa3oMm:

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

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

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

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

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

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

Dimension (Pa3mep)

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DTOT MHCTPYMEHT pa3pabOTUMKH BKJIIOUWIM B OJOK C KOHCTPYKIMOHHBIMA HHCTPYMEHTaMH, IOy,
TOJIBKO M3 cooOpaxkeHWil, 4uto OH, kKak U «Dimensions» (Pa3smep) m «Text» (TekcT) wucnomb3yer
YCTaHOBIICHHbIE B cucteMe mpu@Thel. [IpuHIMN ero paboTBl TPOCT - OH MO3BOJSIET CO3/1aBaTh W3
HaOpanHOTO TekcTa 3D-00bekT. [IoHATHO, YTO MOTPEOHOCTh B HEM BO3HUKACT 3HAYHUTEIBLHO pEXe, YeM B
OCTaJIbHBIX KOHCTPYKIIMOHHBIX WHCTPYMEHTAX, HO JUII HEKOTOPBHIX IMPOEKTOB (CKakeM, Ui JHM3aifHa
Hapy>KHOU peKJIaMbl) Takasi BOSMO)KHOCTh OYCHb IPAKTUYHA.

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

«Form/Filled» - mepekirouarens MeXIy IBYMs BO3MOXHBIMH BapHaHTaMH: co3naHue 3D-o0bekra mim
2D-nnockoit pUrypel — KOHTypa TEKCTa.

«Extruded» - mepexirouyarenb BBINABIMBAHUS TEKCTa 3aJaHHON BEJIIMYMHBI B JIMHEHHBIX €IMHUIAX
u3MepeHuil npoekra. Beixitouenue mpenpiymiero nepekitodarens «Form/Filled» nemaer HeBO3MOXXHBIM
NPUMEHEHHE ATOH OMIINHU, YTO TOHSATHO.

«Place» - 3aKkpbIBaeT AMAIOrOBOE OKHO, ITOCIE Yero TpeOyeTcsl yKazaTh MECTO B CIICHE M KIIMKHYI» B HEM
KypcopoM - crofia u OyJeT MOMEIIEH 3TOT HOBBI 00heKT. C 3TOr0o MOMEHTa PEIaKTHPOBAaHUE TEKCTa Kak
mpudTa CTAaHOBUTCS HEBO3MOXKHBIM, TaK KaK OH TpeBpamaercs B oObIuHBIN 00bekT SketchUp, Tounee
TPYIITy, C KOTOPOW BO3MOXKHBI BCE OIIUH, JOCTYITHBIC IS IIOOBIX qpyrux 3D-00beKToB.

IIpakTnyeckoe 3ansATHE.

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

I[Opa60TaTI> MOZCJIb J0Ma € UCITOJIB30BAHUEM HOBBIX HHCTPYMCHTOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIbL — 70 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaxabIi
* mpeMuasbHBIE OaiuTel — 20 6aioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:
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No  [HaszBanue Ttembl | DopMbl Max. MeTtonuka mpoBeICHUS 3aHATHS U OLICHKU
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MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl
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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.
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3amyck
HpOrPaMMBI.
Bri6op
mrabaoHa
HAaCTPOEK.
UnTtepodeiic
POTPaMMBI

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

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

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

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

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

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

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

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

1 Ganma craBuTCs TOTIA, KOTJA:

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

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

Bann He Hauncnsercs Toraa, Korna:

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

Bruimosne
HHE
npaKkTuye
CKOIo
3agaHus(
KOHTPOJIb
HBIH

cpe3)

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

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

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

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

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

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

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

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

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

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

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

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

1 Ganma craBuTCs TOTIA, KOTJA:

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

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

Bann He Hauncnsercs Toraa, Korna:

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

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

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

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

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

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

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

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

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

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

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

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

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

1 Ganma craBuTCs TOTIA, KOTJA:

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

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

Bann He Hauncnsercs Toraa, Korna:

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

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

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

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

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

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

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

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

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

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

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

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

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

1 Ganma craBuTCs TOTIA, KOTJA:

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

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

Bann He Hauncnsercs Toraa, Korna:

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

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

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

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

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

ITocemaeMocThb

10

10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit

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

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

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

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




33

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

8. Hayunas osnextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. Dnexrponnas o6udmuorexka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

yIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



