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Resume

The work overviews development of geometry starting with the ancient
time up to the present days, formulates general principles and trends of applied
and constructive geometry.

Initially, geometry is a science about shapes and figures, their position, size
and transformation. This definition completely adjusts the definition of the
geometry as a science on space forms and their interrelation. The figure in
geometry is considered as a space form; position and size are determined by the
spatial relationship; and transformation in geometry is certain relation between
the figure and shape. Modern geometry includes different mathematical theories,
connected with it not only by their similarity (common spatial forms and
relationships), but by the fact that they have been forming on the basis of
geometry in its initial value and originated from analysis and generalization of
geometry.

Modern descriptive geometry is a science, which methods are applied to the
different subjects of science and engineering. Problems in descriptive geometry are
solved graphically, which quantity and character are determined not only by the
problem’s complexity, but mainly by positional relationship of geometrical figures
and projection plane, that can be changed by means of widely known classical
methods of drawing’s transformation and additional projection. Every such
method has set of problems, which, if solved by its application, give the best
results in the view of simplicity and adequacy of solution. Actually, these are
problems which involve ruled surface and surface of rotation.

At the same time, there exists great group of problems which involve
nonruled surface of the common type. In case such problem is solved by classical
method of drawing’s transformation, it needs a lot of graphical constructions and
is often inaccurate. For example, construction of the line of intersection of two
curved surfaces involves gauge curves. It is clear that for the simplification of
solution it is better to avoid their construction and use a simpler way.
Unfortunately, classical methods can’t provide such transition.

Positive results can be provided by spatial transformation, in particular,
collinear, topologic, quadratic.

Application of spatial transformations for the simplification of the
problems’ solution sets up a new method of descriptive geometry, which can be
called method of spatial transformations. This method proceeds on the assumption
that the considering figure is inseparably linked  with the space where it is
located, and as a result, having deformed the space we deform these figures as
well, i.e. we reflect them on new figures. For example, transformations give
opportunity to reflect curved surfaces of the second order on the simpler and more
convenient for the problems’ solution surfaces of rotation, in particular, sphere.

The work considers application of topologic transformations to the solution
of the positional problems.
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The main point of the application of topologic transformation to
simplification of the problems’ solution is that these transformations cause
irregular deformation of the space, that enables reflecting of any open curve on the
straight line, while closed graph - on the circle. Solution of the problem is being
carried out in the transformed space with participation of projection of deformed
figures. Then, the obtained result, by mean of inversion, is back to the initial
projections. Proceeding from this, in order to enable practical application of
topologic transformations, it is mnecessary to determine graphically set
correspondence between each corresponding pair of points of initial and
transformed spaces.

Such correspondence can be easily determined by two orthogonally
conjugated net of rays and two mutually corresponding refraction surfaces.

Thus, by means of topologic transformation with the cylinder surface of
refraction, which carries out irregular deformation of the space (compression,
stretching), in the direction parallel with axis x, rotation surface with arbitrary
contour and axis, parallel to the same axis x, can be reflected to the sphere. This
transformation helps to solve the following problems:

- itis given a surface with arbitrary frontal outline, which has similar and
similarly situated elliptical section and projecting on prism II2. Line of
their intersection is constructed.

- The surface with arbitrary frontal outline is given, it has similar and
similarly situated elliptical sections and horizontally projecting plane.
Line of their intersection is constructed.

- Elliptical paraboloid and frontally projecting cylinder. Line of their
intersection is constructed.

The short overview of issues of the space modeling in this chapter is aimed
at the proving of geometric interpretation and main point of quadratic
transformation, as well as the ways of their adaptation in applied geometry.

Modeling of algebraic surfaces located in space Rs and following it
transformations in the plane of projecting model are researched on the basis of
bicentral projection of space on the model’s plane. It should be said, that obtained
results will be true for more general schemes got on the basis of both principles of
construction of binary models Rs. The most general case was considered —
modeling of the surfaces of n-order F», from which, as a particular case, follows
modeling of quadric. Application of quadratic transformation for simplification of
positional problems is based on the qualities of these transformations, in particular,
quadratic transformations reflect map the line to conic and vise versa, conic to the
line; spatial quadratic transformations reflect/map quadric to the convenient for
the problem’s solution quadric or on the plane or, rather, quadric split into two
planes.

By means of quadratic transformation the further positional problems were
solved:

- Paraboloid of rotation o« and cone of general type f with vertex T on

the axis of paraboloid, and the elements of frontal contour outline of
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which make straight angle are given. Construct the line of their
intersection.

Surface of cylinder of rotation a with axis, coinciding with axis x
and cone of general type B with vertex T on the axis of cylinder and the
elements of frontal contour outline of which make straight angle are
given. Construct the line of their intersection.

Surface of hyperbolic paraboloid and coaxial surface of rotation, for
example, ellipsoid of rotation are given. Construct the line of their
intersection.
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15d09dgO 1565339070L FoMOL BOMBESEME 49ad0eU.

9ogbol  H9hGowgdol  FOMBGHIMGO 39300 gdol  SLoYYdS©
30L56390Mm IO ¥ (V)7 (V5) o BO@BEI@MOHO LodOEYIGO0m,
Godegdos o bgghebosb fegiongity ozzgmgboss. B (B;) s BBy
LOdMEBHYYIOMB 30 X ©IMIOL oMo g e, 3MOODMBEHIWME [MHR99dDY.
85350005, B3b.15-By 4 -0l 4; 3OMRBONOO  393300m 539BU0S 4/2
ROMBEIMOO 393800, MOLMZ0LYE 393mY)bgdrIEos ©sdbTstg 83390 y"
ROMbEGIwMOHo BLodMEYg, G™mIgol y; 3OHMBOWNOHO 3923000 2500L 4; -
g, gb LodOGY9 o LGIOML 933900 ¢ 069006y, OOl
ROH@BEWMMO 3930800 0d69ds ¢, FHgfoo. 4; -B9 490535¢00 ddob Ozl 53

06O90060mb 3sbs3390m00m 03000900 4/2 0960GH0L, H@Iol byfyob ggadowby
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©3OMGgd0m, 8030050m 4, oG, HG@dgwog dmEydrwo Bys3oMgdol
0565339000L sdogdg FoMb 932900360L. 965CMYOIMOss 5gdMED Fm(3930
B95306900L 1565339000l FoMol bbgs F96E0wgd0l BFOMBESMMEmO 49adowgdo,
200> 1,2, 056, Logdhgbo Fod@EHowgdols, G®mdgmmoms sboggds@ 5 Mol
B5FOOHM 3350MGHO 3MHJIBOL 2dmygbads. s3060dbMmm, GMA 6, fgBBHowo
900bg935 3930l Jglodsdols 6; D960, Moysb 0ol IEYOIMGMOL 25Moddbols

™G30 P(P,) LOdGEHYOL 08 FOHFomDY, HMdomss oL F0Eob®o gbgds ol

Bsds30l 0L bggH@U.

2.2.5. 3039600 356500moobs s dErbzols geroglimools
0565339000L FoMol 53905

50m3sbs 6. 3m(390M9wos  3039MOMWMOHO  356MOMEPMOEO S  olimsb
LogPonm  ©0gedol ddmbg dGMB3oL  BY306M0, THROE0ME, OMWB30L
90BLMOEO. 535300 F500 156533900l foco. (65b.16).

b5dogdgEo  Mbs3gOl  JoMol  SLoggds®©  @oga3ermo 3339000

3m6H0BMBEP@©O OL(OLZ),OL'(OL'Z),OLZ(OLQ... LodMEHYJIBO.  Ym3z9o 8339000
LodMEBHYol IMEgIME HYs30MHYPMIb Mbs339mom  B03009d  339gMYdOL
09300L-303900mesl s §OghodL, MMIgwms 45933900l [aMGHowgdo
9399003608 Bgo30M9gdol  mMobs3zgmol  Lsdogdgew  Hodb.  LodOEYob
3906bgd o 339060 390ddbols  259myqbgdom  3039MOMs
53bsbmm ol sbod3EGHMEGHIDY, §GOghoMo 3o dob 3mbagbdHO [MgHomBY.
d009gdMo  goamemgdool - Sbod3@Gm@GHols s §OghoMol 255339000
09030900l 30030600 25MHJabol Bodwswgdom Lsfyol 36MHM9d3090bg
©506Mbydom 80300090m LsdogdgeEo foMol foMEGHowgodl.

5306036mm, M3 3mOOBMOEE MO LodMEHYYGOMB  Msbs339m0l

3909250 3009090 439w 3039MHdM0L 3MMO0BMbEHIWWME g9gadowls 946909
a; 5 by bLygB MM SLOA3EMEH YO0, HMIWJdOE 3039HDOMWYIOHO 35MSOMEMOEOL a
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Bob. 16. 3069MDdMWMMHO  35M15dMEMOEOLS S 3MB30L JEogLMOoOL Msbs339molL
oMol 52905 33500M5GHWWO oMOJdbol sdmygbgdoo.
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@5 b 5b0d3EMEJOOL 3MOODBMbFHIWMOO 39ad0eg00s (a s b SL0I3GHMEHJdO
303960M@MM0  35M5dMMMOEOL 339009005 dol  39mmbg 259535
3O0BMBEHI@G o 5 (1 Otg ) LOBdMEYGLB). sLgm Jg0b393580 FqlsdegdGEOS
II; LodMEYOL 33950EMGHYIE0  23MJIBOL  godmygbgds, Loss HoOGHowms
39L58530b0 yz00 H08gds 3MOJdbOL Ldgdom, MHMIgero Imbgols dgmm©oo
060306909905 3039MHDdMWOHO (30€0bMOm.

35290mo©,  2obz0bowmm  HBgs306MHgdol  Msbs3zzgmol  K(KiK;Ks3)
090@G0@ol 53905, MHMIgeoz  Jogdos  3339m0  a(a,) LoddEHYol
L5 gd00.

af(a,) LodMOEHY) 30390DMEE 35M5dMMMOEL 3390 3039HdMWSBY,
™Aool 9Ho IBH™ML §3960ms 1(1112) HaOEGH0wwo, bmwem dobo bsdgowo t(titz)
©9MHdo  35MOgMH0s X 0JMHAOL (3039630l 53905 9GS bdFoOM). 0
3039630m0olL 3mOHO0BMbE Mo 398d0wo, 61 3039M0Ms zgMmmo 1; s t;
©9Mdom  (OMIGBOE 9300900  2MSJdbol  MgMds) s3Lbobmod oL  a;
SLOA3BHMGHSBY, b 30396M0MEMM0  35M50MEMoEOoL  Sbod3EGMmE0l
3m6OH0DMbE M6 49280 DY.
30396M0Me0sls Job sb0d3EMEIBY sLsbgom dmoigds I LOdGEHYOL FomoJdbo,
Hmdwomsy liet; 30390dm@ol §39Hm ©s  ar sLod3GmEL 1) FaoEowo
096905 gLsdsdolo F9aMEGH0wgd0. M5YBsE Im399w90 A56MIJdbol ddol iM%y
39039603 sGM@Oos t1 35G©dJdbol g®Aols,  sBo@md (I, 1)Lt I
090G0@Bg go03wol [ty LyBE3zOOL (Oxky, GMmIgmos 11 §3960ml IJmbg
30396M0Meols sLobogl dob a; SLOA3GHMGHIBY. 98 T9dcIMbgdMo QoMoJdbom
o(0z)  LOdGEYoL  B¥OWMB3oL  gwoRLMOEMIb 3390l ¢,  (Ogfocol
3mO0DMBESMOHO 393300 50Lsbgds 3m6396GOME ¢ §Mghombg. s9HOYS®,
96 9339000 LodMEHYgdo  8EIOIMY  3039MOMEols s feghodob
3m6OH0DMbEImMMo aqadowgdo, I LodOHGHYoL FgdOHMbYdMWO sMsddbom
50bobo a1 sb0A3BHMGIDY ©s ) FOgfoedg, GmBwgdog K Foo@Howdo

033900905, K §96@0@ob Lsfygol g9a80mby @od®¥bgdoo ( I LodGEyol
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30633000 45M©ogJdbom) dozomadm K §a6OGHowbl, Hmdgeoi 9390360L
565339006 FoOol 3mO0BMbEI@M® g93d0wb. 5306086mm, G OLZ(Otg )
LodMEHYOL (HMIGoE 3039MHDMEME 35MOMEMOPMID 033900905 MG a s b
00339%9) J390m A9bsygdmwo 9339000 3MmOOBMOEEIMMMHO LodkMEHYggdo,
303963MmEME  35M50MWMOEMID 03391905 3039MdMgdBY,  OHMIGLmS
658300 ©9MHIGBO X PIOIOL 35MOEGEMOs; brewm OLZ(Otg ) Lod®Eyob
B90mo 49bog98o 933900 3MOH0DMbE NGO LodMEYJ)d0 3039MHDIMYH
35053MEMOEMIB 033900905 303963 gdHBY, HMIgEms bsdz0wo MgMdgdo
Y ©960d0L  350gem@os;  35a5oms©, 0339000 OL](OL]Z) LodGGYY
3039600 35MS0MEMOEMID 033000905  3039M3MsDY,  i3gdmmo
2(212223) (9o GHowdo s bsdgzgowo d  gddom, 53 30396MOMESL
3OH0DMbE Mo a9adowo 6oL 3039Mdmws  (gghmmo 21 s yi-ob
350590 6593000 VIMHAOm.

Sbgmo  30396dmes, Il LoddEYol 9o bgdmeo  sbobgom, OHMIol
LodgBH®ool 396@GM0 FgmazLgdmeEos 3039MdMmeol bsdzow di VYMHIMD,
50Lobgds  Mo30L  SLOAZGHMGIBY  (BogoWoMo®, br). FoMsdabol 3930l
©ILBOMGOOLOMZ0L, LoFoMms  LobyBOzMM qr HOROL 59995, GMIgos
35030l 3039Mdm@sl  21ed;  §39mb JgLodsdol, sLod3EmEL 2) € b,
0900 by. (oob  ddol  bsHgdo  2oMsgdbol  dy  ©g®dol
3939603 sGMwos, sdo@md (2,27) Ld;. M Lod®HGYol Bmigdmwo
9906969dmo  250©sdd6om  dOMB30L  goglmool 3390 OL](OL]Z)
LodMEHYLMb 339000l M {OHHoMol 3HODBMEEG NGO My 39adowo s0bsbYdS
3063960 m; §ogfoemdg. b FEgFomo s by sLoA3GHMES 0339M9dd P]
096@0wdo, Mol LsHgol g9ad0wgdbg OO gdom (I} LodGMEyol
390ddbom) 3030090 dM(399wo BgI30MYd0L Mbs339m0l Bododgero

ool P (go@omol Py 39280el. 565¢0ma00)Moss 633mgbo 0965339000l
oMol 53990LsMz0L  sM3ogdgo  HghGHowgdol  MHoMm©gbmds, QM
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LogOEOL  J9MEOddbgdoL  IbTsMGBOm  bsIMMITo  A9FY39EBHOW0S

3590mygbgdomo gmagEHMools 89990 3MHBOE0OMO s3mM356900:

GM3MMYoMH0 49M5dd6900L godmygbgdoom s29dmwos Bydoldogmo
ROMBGHIWMHO  IMbsbMmdol  dJmbg  BgI30M0Ly,  HMIGELSE
3o9Bbos  Algoglo s AbogLs  obrsggdo groglvm®o 33900990
@5 360BIol Msbs3390m0L FoMo;

GM3MMYOOH0  25MJdbgdol 459mygbgdoom s39dmEos bydoldogemo
ROMBGHIWMHO  IMbsbMmdol  dJmbg  BgI30M0Ly,  BHMIGELSE
2o9Bbos  Abgoglo s AbogLs obersggdo goglvmGo 33900990
@5 3mO0BMbGHImMMHs© 30930098500  LodMEHYOL  Msbs339000L
foto;

GM3MMY0H0 356M5ddbgool 2sdmyqgbgdom 9390w0s gEPoRLYYMHO
35650MEMOEOLS S BOMBEIMOOI© 3MMgJ306090500 (300bOOL
565339000L HoMo;

33900M5GHMWO  25MHgddbgdol  godmygbgdom  5390Eos  dGMWb30L
35650MEMOEOLS 5 BMASO Lol 3MbMLOL Msbs33gmol foco;
33900M5GHMWO  25MgJdbgdol  godmygbgdom  s390mos  dGY630L
BO0bEOMOLY O BMAs©O Lobols 3mbMLOl Msbs3z3900L Fomo.
33900050 239M5ddb5d0L 2459my9bgdom 5290990000
3039600 MH0  35M93MEMOEOLS @@ FLmsb  Loghomm  0gMdol
9Jmbg 0mbz0l groxkglmooll Msbszzgmols fomo.
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