
Hj]ZgbaZpby ]_hf_ljh0]jZnbq_kdhc ih^]hlh\db ki_pbZebklh\/
hjb_glbjh\ZggZy gZ fgh]hmjh\g_\mx kbkl_fm h[jZah\Zgby \

\ukr_c rdhe_

>_j]mgh\ <1B1/ Ihehah\ <1K11/ Jhldh\ K1B1
Gb`_]hjh^kdbc ]hkm^Zjkl\_gguc Zjobl_dlmjgh0kljhbl_evguc mgb\_jkbl_l

J_axf_1 < ^hdeZ^_ jZkkfZljb\Zxlky \hijhku
hj]ZgbaZpbb g_ij_ju\ghc ]_hf_ljh0]jZnbq_kdhc
ih^]hlh\db ki_pbZebklh\ \ mkeh\byo fgh]hmjh\g_\hc
kbkl_fu h[mq_gby1 < [ehd ³=jZnbq_kdb_ gZmdb´ \oh^yl
gZq_jlZl_evgZy ]_hf_ljby/ bg`_g_jgZy ]jZnbdZ +q_jq_gb_,/
l_ogbq_kdbc jbkmghd/ dhfivxl_jgZy ]jZnbdZ/ dZd hkgh\Z
l\hjq_kdhc ^_yl_evghklb bg`_g_jZ 0 dhgkljmdlhjZ b
l_ogheh]Z ex[hc hljZkeb ijhfure_gghklb1 <u^_eyxlky 9
mjh\g_c ih^]hlh\db 0 hl rdhevgbdZ ^h ^hdlhjZ gZmd1
Khhl\_lkl\_ggh hij_^_e_gu jZa^_eu ]jZnbq_kdbo gZmd/
bamqZ_fuo gZ lhf beb bghf mjh\g_1

Ze]hjblfu khhl\_lkl\mxsbo aZ^Zq1 Ijb wlhf
gZq_jlZl_evgZy ]_hf_ljby klZgh\blky ^_ckl\bl_evguf
nmg^Zf_glhf bg`_g_jghc b fZrbgghc ]jZnbdb1 < lh `_
\j_fy dmjku q_jq_gby ^_lZe_c fZrbg +kljhbl_evguo
JZajZ[hldZ mq_[guo ijh]jZff dmjkh\ b ^bkpbiebg/
\oh^ysbo \ [ehd ³=jZnbq_kdb_ gZmdb%/ bf__l g_dhlhju_
hkh[_gghklb1

Wlb hkh[_gghklb k\yaZgu k kh^_j`Zgb_f [ehdZ/ Z
lZd`_ k l_f/ qlh ijh]jZffu hjb_glbjh\Zgu gZ
fgh]hmjh\g_\h_ h[jZah\Zgb_ \ \ukr_c rdhe_1

NmgdpbhgZevgZy ko_fZ fgh]hmjh\g_\h]h
h[jZah\Zgby/ \g_^jy_fZy \ qZklghklb \ Gb`_]hjh^kdhf
]hkm^Zjkl\_gghf Zjobl_dlmjgh0kljhbl_evghf
mgb\_jkbl_l_/ ijb\_^_gZ gb`_1

<u^_ey_lky r_klv mjh\g_c h[jZah\Zgby
ki_pbZebklh\= hl d\Zebnbpbjh\Zggh]h jZ[hq_]h k
g_aZdhgq_gguf \ukrbf h[jZah\Zgb_f ^h ^hdlhjZ gZmd ih
ki_pbZevghklb 38134134 %IjbdeZ^gZy ]_hf_ljby b
bg`_g_jgZy ]jZnbdZ%1 Hkh[_gghklvx fgh]hmjh\g_\hc
ko_fu y\ey_lky jZa^_e_gghklv dmjkh\/ \oh^ysbo \ [ehd
%]jZnbq_kdb_ gZmdb%1 < lh `_ \j_fy gZ \k_o mjh\gyo
ijbkmlkl\m_l b jZa\b\Z_lky kh^_j`Zgb_ g_dhlhjh]h
fgh`_kl\Z k\_^_gbc b ijZdlbq_kdbo aZ^Zq1 Wlh fgh`_kl\h
khklZ\ey_l %bg\ZjbZglgh_ y^jh% ih hlghr_gbx d mjh\gyf
h[mq_gby b y\ey_lky nmg^Zf_glhf \k_]h [ehdZ ]jZnbq_kdbo
gZmd1

< bg\ZjbZglgh_ y^jh \oh^bl kh^_j`Zgb_ dmjkh\ 40
]h mjh\gy1 Kx^Z \oh^bl gZq_jlZl_evgZy ]_hf_ljby/
q_jq_gb_ b fZrbggZy ]jZnbdZ/ baeh`_ggu_ gZ
bgnhjfZpbhggh0iZjZf_ljbq_kdhc hkgh\_1 Wlh baeh`_gb_
h[_ki_qb\Z_l [hevrmx ^_l_jfbgbjh\Zgghklv ijhp_kkh\/
jZkkfZljb\Z_fuo \ dmjkZo/ Z lZd`_ bo _^bgkl\h1

H^ghc ba hkgh\guo hkh[_gghkl_c dmjkZ
gZq_jlZl_evghc ]_hf_ljbb y\ey_lky baeh`_gb_
]_hf_ljbq_kdbo fh^_e_c aZ^Zq/ ljZ^bpbhggh baeZ]Z_fuo
jZg__ gZ bglmblb\ghf mjh\g_ \ dmjkZo q_jq_gby1 D gbf/
gZijbf_j/ hlghkylky= \u[hj bah[jZ`_gbc l_ogbq_kdh]h
q_jl_`Z/ ql_gb_ q_jl_`Z/ ^_lZebjh\dZ/ hkgh\u lhqghklb
baf_j_gbc b fbdjh]_hf_ljby ih\_joghkl_c1

Baeh`_gb_ wlbo jZa^_eh\ gZ iZjZf_ljbq_kdhc
hkgh\_ iha\hey_l ihkljhblv fZrbg b f_oZgbafh\, b l1^1
fh]ml [ulv ^hiheg_gu fZl_jbZeZfb/ ijb[eb`Zxsbfb bo d
kh\j_f_gghc l_ogheh]bq_kdhc b dhgkljmdlhjkdhc
^hdmf_glZpbb1

JZkkfhljbf g_kdhevdh ih^jh[g__ kh^_j`Zgb_
hl^_evguo mjh\g_c jZkkfZljb\Z_fhc nmgdpbhgZevghc
ko_fu1

3 0 hc mjh\_gv hljZ`Z_l h[smx l_g^_gpbx
khdjZs_gby qZkh\ gZ bg`_g_jgmx ]jZnbdm b
g_h[oh^bfhklv ih\lhj_gby g_dhlhjuo [Zah\uo ihgylbc
]_hf_ljbb/ \Z`guo ^ey ihgbfZgby gZq_jlZl_evghc
]_hf_ljbb1 D gbf hlghkylky ke_^mxsb_=

0 k\hckl\Z dZkZl_evguo ijyfuo b hdjm`ghkl_c1
:e]hjblfu ihkljh_gby khijy`_gbc>

0 mkeh\by iZjZee_evghklb b i_ji_g^bdmeyjghklb
ijyfuo b iehkdhkl_c/ Z lZd`_ iZj iehkdhkl_c>

0 Ze]hjblfu ^_e_gby hdjm`ghklb gZ jZ\gu_ qZklb1
Ihkljh_gb_ ijZ\bevguo fgh]hm]hevgbdh\1

1 -uc mjh\_gv \dexqZ_l \ k_[y we_dlb\
³Dhgkljmdlb\gu_ aZ^Zqb´1 Kx^Z \oh^bl ijh[e_fZ
dhgkljmbjh\Zgby iehkdbo +^\mf_jguo, b
ijhkljZgkl\_gguo +lj_of_jguo, nb]mj k ihfhsvx
ihlZdlh\h]h dhgkljmbjh\Zgby ba ijbfblb\h\1 Ijbf_gy_lky
]_hf_ljbq_kdZy ko_fZ ijhba\h^kl\_ggh]h q_jl_`Z
+\gmlj_ggyy iZjZf_ljbaZpby h[t_dlZ k j_ZebaZpb_c
hkgh\guo b \kihfh]Zl_evguo [Za,1 Fh]ml [ulv
bkihevah\Zgu h[t_dlu fZrbghkljh_gby eb[h
kljhbl_evkl\Z1

Dmjk dhfivxl_jghc ]jZnbdb gZ wlhf mjh\g_
iheghklvx bkihevam_l \k_ ijhc^_ggu_ \ gZq_jlZl_evghc
]_hf_ljbb ihgylby jZa^_eZ ³=_hf_ljbq_kdh_
fh^_ebjh\Zgb_´1

=jZnbq_kdbf \uoh^hf we_dlb\Z y\eyxlky ebklu k
j_r_ggufb l\hjq_kdbfb aZ^ZqZfb ³iehkdZy nb]mjZ´/
³lj_of_jguc h[t_dl´1 Ijb wlhf gZghkblky fbgbfZevgh_ ih
g_h[oh^bfhklb dhebq_kl\h jZaf_jh\1

<uq_jqb\Z_lky fbgbfZevgh_ dhebq_kl\h
bah[jZ`_gbc dhfie_dkgh]h q_jl_`Z b Zdkhghf_ljbq_kdh]h
q_jl_`Z1 >ey kljhbl_evguo ki_pbZevghkl_c \hafh`gh
ihkljh_gb_ i_jki_dlb\/ Z lZd`_ ]jZgbp kh[kl\_gguo b
iZ^Zxsbo l_g_c1

              50hc mjh\_gv1
< gZq_jlZl_evghc ]_hf_ljbb qblZxlky

ki_pbZevgu_ jZa^_eu gZ [Za_ ijhn_kkbhgZevguo aZ^Zq
ki_pbZebaZpbb1

< bg`_g_jghc ]jZnbd_ jZkkfZljb\Zxlky
hkh[_gghklb ijhba\h^kl\_gguo q_jl_`_c1

Ijb\_^_f ijbf_ju1
< gZq_jlZl_evghc ]_hf_ljbb fh]ml [ulv

jZkkfhlj_gu ki_pbZevgu_ \hijhku aZ^Zgby keh`guo
ih\_joghkl_c gZ q_jl_`_1 Khijy`_gb_ khklZ\guo
ih\_joghkl_c1 < g_dhlhjuo kemqZyo \dexqZxlky \hijhku
ihkljh_gby jZa\_jlhd k mq_lhf lhesbgu fZl_jbZeZ1
JZa^_eu dhgkljmbjh\Zgby ih\_joghkl_c/ bf_xsbo
aZ^Zggu_ k_q_gby b l1i1

< Zjol_dlmjgh0kljhbl_evguo ki_pbZevghklyo
\dexqZxlky aZ^Zqb ihkljh_gby ki_pbZevguo i_jki_dlb\ b
Zdkhghf_ljbb/ ihkljh_gby iZd_lh\ l_g_c +ijb jZkq_l_
bgkheypbb,/ dhgkljmbjh\Zgb_ dZgZeh\ b l1^1

< fZrbghkljhbl_evghf q_jq_gbb \hagbdZxl
\hijhku \u^_e_gby ih^k[hjhd ba h[s_]h \b^Z k
ihkljh_gb_f k[hjhqguo q_jl_`_c1 <dexqZxlky \hijhku/
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k\yaZggu_ k fbdjh]_hf_ljb_c ih\_joghkl_c b
hlh[jZ`_gb_f khhl\_lkl\mxsbo iZjZf_ljh\ gZ q_jl_`Zo1

Koh^gu_ ih kfukem \hijhku \dexqZxlky b \
kljhbl_evgh_ q_jq_gb_1 A^_kv hkh[_gghklvx y\ey_lky
\dexq_gb_ \ jZ[hqb_ q_jl_`b kh^_j`Zl_evguo l_dklh\uo
njZ]f_glh\/ Z lZd`_ [hevrh]h dhebq_kl\Z mkeh\guo
h[hagZq_gbc1

Ihke_ hdhgqZgby \lhjh]h mjh\gy klm^_gl ^he`_g
qblZlv ijhba\h^kl\_ggu_ q_jl_`b ih k\h_c ki_pbZebaZpbb/
Z lZd`_ mf_lv nhjfbjh\Zlv q_jl_`b/ \oh^ysb_ \ jZ[hqb_
dhfie_dlu1

< dhfivxl_jghc ]jZnbd_ wlh]h mjh\gy
ijhbkoh^bl gZdhie_gb_ ihevah\Zl_evkdhc ijZdlbdb gZ [Za_
\uihegy_fuo l_dklh\uo b ]jZnbq_kdbo ^hdmf_glh\/
khijh\h`^Zxsbo dmjkh\u_ jZ[hlu b ijh_dlu1 <f_kl_ k
l_f klm^_glh\ agZdhfyl k gh\_crbfb kbkl_fZfb
Z\lhfZlbaZpbb q_jl_`gh0]jZnbq_kdbo jZ[hl/
fh^_ebjh\Zgby h[t_dlh\/ mijZ\e_gby Zjob\Zfb q_jl_`gh0
dhgkljmdlhjkdhc ^hdmf_glZpbb b \k_]h ijh_dlZ \ p_ehf1

< wlhc qZklb ieZgbjmxlky we_dlb\u/ hljZ`Zxsb_
hiul gZmqguo jZ[hlgbdh\ dZn_^ju b bo i_^Z]h]bq_kdbc b
ihevah\Zl_evkdbc hiul1

60bc mjh\_gv1
<dexqZ_l \ k_[y we_dlb\u ih \k_f jZa^_eZf

]jZnbq_kdbo gZmd1 Wlb we_dlb\u hljZ`Zxl ki_pbZebaZpbx/
Z lZd`_ hiul dZn_^j1

Ijbf_ju1
< fZrbghkljh_gbb 0 ³Ki_pbZevgu_ f_lh^u

]_hf_ljbq_kdh]h fh^_ebjh\Zgby dZjdZkh\ ih\_joghkl_c´1
< kljhbl_evkl\_ 0 ³Ijbf_g_gb_ f_lh^h\

fgh]hf_jghc ]_hf_ljbb \ ijhba\h^kl\_gghc ijZdlbd_ +\
\h^hhqbkld_,´1

70uc b 80uc mjh\_gb ij_^klZ\eyxl kh[hc
^hihegbl_evgh_ h[mq_gb_ ]jZnbq_kdbf gZmdZf1

Kh^_j`Zgb_f we_dlb\Z ³FZl_fZlbq_kdb_ hkgh\u
gZq_jlZl_evghc ]_hf_ljbb/ bg`_g_jghc b dhfivxl_jghc
]jZnbdb´ y\ey_lky baeh`_gb_ Ze]hjblfh\ ]jZnbq_kdbo
gZmd \ \b^_ qbkeh\uo fh^_e_c k ijbf_g_gb_f
ZgZeblbq_kdhc/ ^bnn_j_gpbZevghc ]_hf_ljbb b hkgh\
lhiheh]bb1

Ijb ih^]hlh\d_ fZ]bkljh\ b dZg^b^Zlh\ gZmd
g_h[oh^bf g_ij_ju\gh jZ[hlZxsbc k_fbgZj/ gZ dhlhjhf
^he`gu \uklmiZlv khbkdZl_eb k ihke_^mxsbf
h[km`^_gb_f ^hdeZ^h\1

GZ dZ`^hf mjh\g_ ^ey ZkibjZglh\ b khbkdZl_e_c
qblZxlky dmjku Znnbgghc b ijh_dlb\ghc ]_hf_ljbb/ Z
lZd`_ hkgh\u dhf[bgZlhjghc lhiheh]bb1 Ih wlbf dmjkZf
lZd`_ ijh\h^ylky dheehd\bmfu b k_fbgZju1 Djhf_ lh]h/ gZ
80hf mjh\g_ qblZ_lky dmjk ³Hkgh\u dhgkljmbjh\Zgby´ +\
jZfdZo bgnhjfZpbhggh0iZjZf_ljbq_kdh]h ih^oh^Z, b
³F_lh^bdZ ij_ih^Z\Zgby ]jZnbq_kdbo gZmd ³+\ l_o `_
jZfdZo,1

< jZa^_e_ ³Dhfivxl_jghc ]jZnbdb´ ijhbkoh^bl
bamq_gb_ gh\uo bgnhjfZpbhgguo l_ogheh]bc/
gZijbf_j/h[t_dlgh0hjb_glbjh\Zggh_ ijh]jZffbjh\Zgb_/
klZg^Zjlu ojZg_gby b i_j_^Zqb ]_hf_ljh0]jZnbq_kdhc
bgnhjfZpbb b l1i1

GZ 90hf mjh\g_ ijhbkoh^bl ih^]hlh\dZ ^hdlhjh\
gZmd1 A^_kv \Z`gh h[_ki_qblv khbkdZl_e_c mkeh\byfb/
dhlhju_ ih[m^beb [u bo ZgZebabjh\Zlv kh\j_f_ggh_
khklhygb_ ]jZnbq_kdbo gZmd1 GZf_qZlv imlb jZa\blby wlbo
gZmd hkh[_ggh gZ bo kludZo1

Ke_^m_l hlf_lblv/ qlh \ kemqZ_ g_h[oh^bfhklb/
ijb fgh]hmjh\g_\hf h[mq_gbb/ ijh]jZffZ bg\ZjbZglgh]h
y^jZ fh`_l [ulv jZa[blZ ih mjh\gyf b ij_ih^Z\Zlvky gZ
jZaebqguo dmjkZo h[mq_gby1

<f_kl_ k l_f Z\lhju ijh]jZffu kh\_jr_ggh
m\_j_gu/ qlh fZl_jbZe bg\ZjbZglgh]h y^jZ khklZ\ey_l
hkgh\m ijhn_kkbhgZevgh]h h[mq_gby ex[h]h kh\j_f_ggh]h

ki_pbZebklZ/ bf_xs_]h hlghr_gb_ d ex[hfm
ijhba\h^kl\m/ b gZ \k_o mjh\gyo h[mq_gby/ Z lZd`_ \ jZfdZo
h[mq_gby ih h[uqguf l_ogheh]byf1 WlZ m\_j_gghklv
hibjZ_lky/ \ qZklghklb/ gZ ijbkmlkl\b_ ]_hf_ljbq_kdbo b
]jZnbq_kdbo fh^me_c/ ijhn_kkbhgZevgh agZqbfuo ^Z`_ \
lZdbo h[eZklyo dZd wdhghfbdZ/ fZjd_lbg]/ j_deZfZ b l1^1
_____________________________________________

>_j]mgh\ <Ze_jbc B\Zgh\bq/ d1l1g1/ ^hp1/ ^hp_gl dZn_^ju
gZq_jlZl_evghc ]_hf_ljbb b fZrbgghc ]jZnbdb
Gb`_]hjh^kdh]h ]hkm^Zjkl\_ggh]h Zjobl_dlmjgh0
kljhbl_evgh]h mgb\_jkbl_lZ1
Ihehah\ <eZ^bfbj K_j]__\bq/ ^1l1g1/ ijhn1/ ijhn_kkhj
dZn_^ju gZq_jlZl_evghc ]_hf_ljbb b fZrbgghc ]jZnbdb1
Jhldh\ K_j]_c B]hj_\bq/ d1l1g1/ ^hp1/ aZ\1 dZn_^jhc
gZq_jlZl_evghc ]_hf_ljbb b fZrbgghc ]jZnbdb1
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The organization of grapical sciences training for
multi-level educational system

V.I. Dergounov, V.S. Polosov, S.I. Rotkov.
State University of Arcitecture and Civil Engineering, Nizhny

Novgorod, Russia

Abstract.  The problems of  non-stop training in graphical
sciences for multi-level educational system is discussed in this
paper.  The term “graphical sciences” includes descriptive
geometry, drawing, technical paintig and computer graphics.
This subjects are basic for CAD/CAM/CAE engineeres. There
are six levels in our scheme from a schoolboy  to a doctor of
science.  The topics of graphical sceinces are suggested for each
level.
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