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Abstract

Mathematical and Technical Approaches and definition of Engineering Geometry
are very close to each other, but the first represents theoretical side of problem, and
the second - concrete technical realization of the task.

In this dissertation work such geometrical and engineering approaches are
selected and researched, which, in our opinion, may be used in the technical tasks of
industrial design. In this respect, the present work’s constructive scheme is as
follows: the thesis begins with the standard introduction, then basic content review is
discussed. In particular, in the thesis’s 3" paragraph (results and discussion) the three
major parts of the work are given.

In first part (2.1) research task’s specially selected themes set out, such as
geometrical transition, geometrical reflection, Euclidian space and its filling with
nonbelonging elements, Desargues theorem and its consequences, the general affine
compliance, main directions of affine respective fields , perspective — affine
transition of space, selection of main direction of related spaces, representation of
related spaces in orthogonal projections, intersection of second-degree surfaces,
construction of intersection lines of second —degree surfaces, elliptical surfaces,
general projective space homology.

The second part of (2.2) continues the first part of the study, but it is dedicated to
one of the parts of Descriptive Geometry- to fundamentals of perspective-.. In
particular, there are considered shadows in orthogonal projections---- shadows , which
fell from geometrical figures on projection plane, shadows, which fell on the surfaces,
and fundamentals of applied perspective Each discussed theme is studied in terms
of use in industrial design.

The third part (2.3) is attached to the primary task of work — research of joint
task of engineering geometry and industrial design, study of common interests,
explain of new methods in graphic design and their use in specific practical tasks. It
should be noted that every technical problem solution is implemented by computer
support and most importantly, by demonstration of introduction of this intuitive
algorithm in the practice. According to this point of view in third part discusses:
Artistic creation of material production, product aesthetic value, meaningful

environmental transformation of industrial design, technical aesthetic requirements in

Vi



the planning of a broad consumer goods, project objectives, the main types of design
graphics, modeling, use of engineering geometry in industrial design by computer
support. The third part of the last paragraph of (2.3.9) is the concluding part of thesis
and an answer of dissertation raised task.

Industrial Design, In 3" paragraph of present work main results established. In

51 section used books has been attached.
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bosolig@@dsaom mgdols bosbang

Lo0bgobdm  a@sggogzol  Logboggdlbodgdm  3u@lo  hggyagdbdogsw
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3852930l dgmempgdo

Fobodwgdodyg bodOmIdo  oldyao  sdmEebgdol  gosbsfygg@ow
3odmygbgdygeos  Loobgob®m  g9mdgB@ool  dgmmegdo s boggmmdols

Ibo@gagen  30mgdBodgosdo  aog@3gmgdygmo  badgEbogdm-@gdbogg®o

doamdgdo. ggemggols hggbls dJogd s@bhgyan Jo@gsdo gomgogolifobgdbymos
30580390 53m 356950l 5dmblbs 3md30g@g@ol IboGEsdg®om. sdpgbsg,

oS bgdmowbodbyeols,  bsdO™Ido  3mI3oyBgaygmo  Loobgob®m
3055030l dg0mogei bdodse s@ol dsdmygbgdyeno.
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0bgob®m g9mdgB@ools s LodMyglggerm ©obsobol LogHomm sdmzebgdo
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1gdgol. LogdEol ob Lod@FYol aodsddbsl agadogydo gfmegds oy
030 §Oggl  sbobogl §®g3gdo. Loobgobdm agmdgd@osdo  goboboangds
a9ado-cog@o [agol, Lod®Egobs ©s Logdiol (369d900. 3bmdognos, G®I
395-3029® LoddHYgl dogoegdm, 0y g3gmorgl bggamydgdog Lood Gyl

537353 gom 53 Lodb@FYowsb PloslOymme sdm@gdye gangdg@gdl. o
‘dgdmbgggsdo omgangds, @md Lod®EYgby JmEgdgeo FOGlL yggams 3o@e-

ama®o (O0xgg9 03390900 ©s 5dom gobolobmgmgds g.f. s@sbsggm@dogo
FOxg. LoddEYgol ggges s@SLsggm@0g [9ORomms gOmmdmomdsls s@sbo-
39m®0g0 §{Oxg gfmgds. sbsgmmgoy@oe gobolsbwg@gds 9.§. agadoayg®o
b0g6 39 gmggeo §@xg dobmgol s@sbsggmogo FaoHomol ©sdsdgdols
9900y 3o00395> B9sO 9 Fodor ©s 3ol yaadomygdo Fogg gfmegds.
3383000 bod@Hyy poblbgoggdygmos ggamoegl LoddEgol opgdgmg-
dobogob. pgadogygd  Lodddygby Faggms gmggwo Tygomo  gowsggmo-
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n@obobs [ga@oammgsbo slbsbgs ggadoey@o Lodb@Gyols ob Log®gobs
0530l mogby,  Omdgmoz  FOggl FOggo  oslobogl.  Loobgob®m
39MdgBEool  gOm-gOmo  doMomoo g Ymgdss  MASMdol  3Mobodo.
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3®056Ambols 0gm-@gds. Loobgob®m ggmdgB@ools dodomswo (36gdgdols ©o
Foobpogdgdols dogomomgdos m@Iogo Ro@momds s ©gbadaol mgm®gds.

Loobgob®m agmdgB@ools dgmmegdo Ladysangdols odgnggs @dsw hog-
V3090 Lbgowslbgs ggm@@ogen Logombl s dmgobg@bmm o3 bsgombgdols
20dmygbgds Loobgobdm 3@s]@ogol, dom dm@ols Lodmgfggerm ©obsobols
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Losdo.
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dgl§ogeroao  Loobgobdm  agmdg@@ools s  Lsd@gfggemm  ©obsobols
9JOOmdamogo sdmEebgbo s d9bgdMogos, oM@E o3 3m3obgdols  gBHMmM-
e0go  bodygoamgdgbols godmygbgdom sdmblibsbgs Logdodo, aoblsigm®g-
dom 35306, AmEglsi Loddg 3mddoyndgdgemo Lsobgob®m a®sgogzol ob-
o dgdgbogno  dgmmegdols  3ModBogodo  ©obg@agolimsb agodal: Pun-
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dglfogans  sbogro  @gogmdols  gomgogolfobgbom, dggeno s  sbogno
dobogmgdols  dgxgdgos 9o osdado - Loddgfggerm  ©obsobdo  domo
25dmygbgdol  mgoelsb@obom. hggb Dgggaowgm, 3Gsddogodo  BosMmme
303039 gOYwo  Jm30GHIOgEo  bobobgdol Fgwpgbsdo Fgag96H0bs  oF.-
0@ 0300 saam@omdols (3698 s sdom  jmd3oyFg@ols  gmggeno
Jmdgegds  (Fspommo,  bgsdo®gdol  Fo@dmdbols  ©s  slobgols
5dm(35698d0) Loobgobdm g 9mdg@d®ool Jgmmegdols godmygbgdom dgy393Lm.

hggb dog®d dgbfogemomo o hggbo sb@om @odwgbowdy gomok-
oo 3Omdagds  aeolbdmol  dbos@gage  ©o3MmydBgdedo  Losbenols
YgBobol daEgemdsl Loobgobdm sdmi3ebgdol dg3bogdygmsw wobisdymyg-
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2. 990093900 ©> om0 ablxs
2.1 3oéggemo bsFoeo

2.1.1 agm3g@@ogemo sbsbggdo

Lbgoolbbgs  2gmdgB@ogemo  s3mi3ebgdol  sdmblbolsl  bdodow
330bRJos  yowaligars  gHmo  gmdgHHogmo  GoygOoesh ol oG yggge
Lobggeomgdsbmsb. dog o 0mo, dbobggamdom 390393 M 0530
bog@gdo  dwgdosdg  Goau@gbol  sbolobgdl  gobgobogrsgm s o
obolobgdbg dmJdgogdgool dgbdygagdbom g yg39d 0 LogdEom sdmiEebgdl.

M6 29mdgBOoge  Gogyy@sl, ob dom bofoangdl dm@ols dgodangds
©sdgoMgdagmo  ogml  3od3399eo  dgbsdsdobmds. 0d Fgll o6  3obmbl,
@emdeols Jobgogomsi P gogg@ol mommgye  Fgo@oml  P'goyy@ols
20bLobEg@gmo  Tgddomo  Tgglodsdgds, @  gogadol D' goay@sdo
slobgs gVmgds[14].

bob. 1

09 302900 Caopoel @' goag@ol A" Pgddomo
9gbodadgds, goddmodm, @md  [gdBoo A" Tgd@ombg sobobs. A'-l
Voo @oaols  sbolobo  gfmegds, beoenm VaoBoao -0l Fobs Lobge
(bob. 1).

sbobgol goblobg®gdowsb Lyasi o@  0dmdeobo®gmol, Gm3  oy-
Gomgogeos ' gopdol goggmo FadHomo B0 IO0L  Odgeody
Tgo@oeols  sbolobl  (o@dmowagbogl.  Lbgobso®o @md gmdgom, o6

5@l sgGomgdgmo D' gogg@ol yggms Fg@@oml 3Jmbogl fobs Loby
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(6sb. 1). spdgmgg, ' gogg@ol Fgddoml Dgodmgds 3Jmbogl gdmby

dgBo (obs Lobg, o6y  goay@ol sodwgbody goblibgsggoyao §g@@Goao
Ygodemgds @' gogadols g@mo ©s 0gogg Toddomby solobeml (bob. 2).

A C
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" )‘——(
B B D
A
g;
O
Al ZE&\C\ D a' ) e ) o /f
Al=p" C=D
bob. 2 bob. 3

0y O RFogyydo "i"'lcgog)gﬁ)o%(‘] obg oolobs, O3 @  goyycdol
6900LdogMmo M@0 goblbgoggdamo  Tgddomo @' goan@ol olgg ©@

2oblbgoggdyan [g@@ombgs sbobygemo, sbobgol dgdiggewo gfmegds. o3
Ugdmbgggedo @ s D' goggdgdol  Fgtdomms  Jo@ol  g@mogHm

@ombobs  dglododolmdss sdys@gdbygamo. Mo 0dols 60dbogl, O™ s@o
doaBm O goay@ol bgdolidogd A FgH@oal dgglsdsdgde.

09 D gogcs P'gogg@soby oly solobs, G@d @ gogu@ols 6gdoldog@o
M@0 3oblbgsggdgmo (gdpomo ' gogg@ol olgg o@  2oblbgoggdeem
TgoBoambgs sbosbyao, sbobgol dgdiggowo gfmepgds. o3 dgdmbgggsdo @
s D' gogg@gdol Pg@@Gomms Jn@ol g@amogdmgogmbsbs Tglodsdolmdses
©5d4oMgoygeo. @53 0dol  bodbogl, @M  o@S JoOFM D Gogydol
bgdolidoge A (gaBol  dggbododgds A" gogyd@ol  gOmo©g@no A’
Fao®omo, sGsdge Jododomnss, D' gogumol 6950Ldogd A’ Pgd@ombsg @
%0900l gomsgemo A (g@@ogo dggbsdsdgos (bob. 3).

2.12 29m39@ @090 35@AEsJdbgdo

obgom  gOmoghmEombobs  slobgol, GmEs @ gogyds  mogobmogby
sobobgds, @ GoamGol pomEsddbs gFmEgds. Lobmasemm, sGEsJIB0L
OOl @ goyg@ol  FadGomgdo odogg  Gopgdolb  Lbgs  Fad@Homadby
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sobobgds. @oaob @ gogy@ols yo®Es]dbs gOmogOmEsmmbobss, sdodmd
030 9d93o000.

bob. 4

Fogfodols ‘dglododols Va0 Boagdls do@dols 05345 gbegen0
Igbodsdolbmds F@9Fodl mogol mogbyg sbobogl (bob. 4).  9g6m byl

09 hsdmgogomodgom, D gogydol mogol mogbg olgm osbobgsl,
Omdgedoz M@ goblbgoggdya [g@Goel m@o asblbgsggdygeo §gd@Goeno
dgglodoadgds, @ Goagy@ol  godEsJdbs gfmwgds.

Goaoh  Lod®EAYyg  29gmdgd®ogmo  Foay®os,  sdo@md
Lod®d@Bgol oM Jdbols (369%> Qoag@ols 2oM©sJdbols 369%0L

sbogrmaoyg@os. Lod@RYol aodsddbs gfmwgds Lod®Eyol mogol mogby
olbgo slbobgol, MmIgerdoi Lod@BYol M@ asblbgoggdye FgdOEowl oligg
MG0 goblbgoggoyao Fg@@omo (sbobiobo) dggglodsdgods.

sbobgol, Gmdgendoi @ Roay®ol bgdoldogmo FgdEogo msgols mogby
solisbgds, @ goayg@ols 0p039@0 aodEsdbs gfmwgds.

2.13 gggeoegl LogMsg o> dobo Tggbigds
SASLS3n@ogo gewgdgb@gdom
0y a  LoddFygl  a'boddBygby  ©ogoggadogngdm, a  [Ogob
Caopomado @ Pegob  [aopomgdby  sobobgds, dopded a (éagby
2391690 gthmo (9@@oeo, dmIgamoi @ swdmhbegds a fOgol Gmdgerody
CadBomal  agadomo. gl ool Tyd@omo A', Gedgmoi a Gagol
3o@omguyg® [Og9dg dggh.
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bob. 5
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9 0. @ FOgob gsoms FadHomo a fagol gggms Fao@omol paadomly
Fomdmoagbl, gods ghmo [gO@ogols. o3 @obsganolols dgloglgdsw

bogmgommm, Gmd A’ §g6@omo a §agol Lqbsldgmee Jo@l dpgdsty
F960mol” 99a30aos (bob. 5).

sgoomm a §Ogg o dobby o@odpgdady P Tgo@omo. P Fao@Eomby
5o3oHeOmm  afagol 333900 b {ogy. FOg9900b goesgzgmol FadEomo
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39@LosTo:

Command: _mtedit

Command: Specify opposite corner:
Command: _mtedit

Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: _mtedit
Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: _mtedit
Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: Specify opposite corner:
Command: _mtedit

Command: _mtedit

Command: _mtedit

Command:

Command: _mtedit

Command: _mtext Current text style: "Standard” Text height: 2.5 Annotative:
No

Specify first corner:

Specify opposite corner or [Height/Justify/Line
spacing/Rotation/Style/Width/Columns]:

Command: _move 1 found
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Specify base point or [Displacement] <Displacement>: Specify second point or
<use first point as displacement>:

Command:

Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: _mtedit
Command:
Command: _mtedit

** STRETCH **

Specify stretch point or [Base point/Copy/Undo/eXit]:
Command:

Command: *Cancel*

Command: _.erase 1 found

Command: _mtext Current text style: "Standard" Text height: 2.5 Annotative:
No

Specify first corner:

Specify opposite corner or [Height/Justify/Line
spacing/Rotation/Style/Width/Columns]:

Automatic save to C:\Documents and Settings\Administrator\local
settings\temp\Drawingl 1 1 6500.sv$ ...

Command: *Cancel*
Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>: <Ortho on>

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>: <Ortho off>

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: _mtedit

Command: _mtedit
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Command: _mtedit

Command: _mtedit

Command:

Command: _mtedit

Command: _mtedit

Command: _line Specify first point:

Specify next point or [Undo]: <Ortho on> 8

Specify next point or [Undo]: *Cancel*
Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: *Cancel*

Command: Specify opposite corner:
Command: _.erase 2 found

Command: _move 1 found

Specify base point or [Displacement] <Displacement>: Specify second point or
<use first point as displacement>:

Command: _line Specify first point: *Cancel*

Command: _copy 1 found

Current settings: Copy mode = Multiple

Specify base point or [Displacement/mOde] <Displacement>: Specify second point
or <use first point as displacement>:

Specify second point or [Exit/Undo] <Exit>: *Cancel*

Command: _move 1 found

Specify base point or [Displacement] <Displacement>: Specify second point or
<use first point as displacement>:

Command: _move 1 found

Specify base point or [Displacement] <Displacement>: Specify second point or
<use first point as displacement>:

Command: _move 1 found

Specify base point or [Displacement] <Displacement>: Specify second point or
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<use first point as displacement>:
Command: _move 1 found

Specify base point or [Displacement] <Displacement>: Specify second point or
<use first point as displacement>:
Command: _move 1 found

Specify base point or [Displacement] <Displacement>: Specify second point or
<use first point as displacement>:
Command: *Cancel*

Command: _line Specify first point:
Specify next point or [Undo]: <Ortho off>
Specify next point or [Undo]: *Cancel*
Command: *Cancel*

** STRETCH **

Specify stretch point or [Base point/Copy/Undo/eXit]:
Command: *Cancel*

Command: _line Specify first point:

Specify next point or [Undo]:

Specify next point or [Undo]: *Cancel*

Command: *Cancel*

Command: _trim

Current settings: Projection=UCS, Edge=None
Select cutting edges ...

Select objects or <select all>:

Select object to trim or shift-select to extend or

[Fence/Crossing/Project/Edge/eRase/Undo]:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]: Specify opposite corner:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]: *Cancel*

Command: _.undo Current settings: Auto = On, Control = All, Combine = Yes,



Layer = Yes

Enter the number of operations to undo or [Auto/Control/BEgin/End/Mark/Back]
<1>: 1 Trim GROUP

Command: _.undo Current settings: Auto = On, Control = All, Combine = Yes,
Layer = Yes

Enter the number of operations to undo or [Auto/Control/BEgin/End/Mark/Back]
<1>: 1 INTELLIZOOM INTELLIPAN INTELLIPAN INTELLIZOOM
Command: *Cancel*

Command: *Cancel*Command: _trim

Current settings: Projection=UCS, Edge=None

Select cutting edges ...

Select objects or <select all>:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]:

Select object to trim or shift-select to extend or
[Fence/Crossing/Project/Edge/eRase/Undo]:

Command: '_Layer

Command:

Command: _mtext Current text style: "Standard" Text height: 2.5 Annotative:
No

Specify first corner:

Specify opposite corner or [Height/Justify/Line
spacing/Rotation/Style/Width/Columns]:

Command: _spline

Specify first point or [Object]:

Specify next point:

Specify next point or [Close/Fit tolerance] <start tangent>:

Specify next point or [Close/Fit tolerance] <start tangent>:

Specify start tangent:

Specify end tangent:

Command: _spline

Specify first point or [Object]:

Specify next point:

Specify next point or [Close/Fit tolerance] <start tangent>:

Command: _ucs

Current ucs name: *NO NAME*

Specify origin of UCS or [Face/NAmed/OBject/Previous/View/World/X/Y/Z/ZAXis]
<World>: _w

Command: _saveas

Command: _qgsave
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