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0.U. Ptnbnuyub, U.U. Uwhwuljjul, 9.2. Uupguyub
Kwpunupuy bnnyeyul I phlupupnippul Zuyuunwih wgguyhl huduyuwpul

Unwbgpughlt punkp. gopphnniips, okplughl nkdhd, opuyhll wupwp, plhulub Ep, gpwn, §nphjughw,
vwppdwl juymb

Quuwhunnyly kb hwbpwybunnipnul wnwpwdpnid  judbpne oph hwdwp  bwhpnunbuang  oppl-
poiapsibpnid glnkph oph okplwumhpdwih hnhnfunippul dhnnidibpp dwppnr whnbuwlub gnpéni-
Obnippul hknlwbpny: Mumdbwuppnippul wpynipnid unwgyly b qkunwhungwdph pupdpniyeyui i
glainnud oph okplwumnpdwih Uholl §nnkjjughuyh Juyh Inp, nph wpweownlynid F ogunuugnpdly Upupup
glbunnunjmquiah sniumdinuuppyd ghnkph oph Uhohll inwupblwl plnulwl pbplwumnpdwbbbpp qhunhuninkyn
hunlwp: LEpduyhl wpunngwénippub hhdiwhwupgh munidiwuppnipinilp hiwpunnpnipinil §padEnp
Juwquknm hwipuybnnpnul opughl wupwpbbph obpduyghli nkdhdp hnghnpunippui Jubpunnbunidakp
hwprumnbuyng opplgniapsh wlnh plnpnyepul, plswlu bwl ghwbpnid oph poyjuunplh nwupugdul
wuwmhdwmlh sgunhwpwinulibp dowlbint hundup:

Ukpuynidu opuyjhtt wwpwpubph obpdwyhtt jud wmwp nkdhuh ntumdbwuhpnipniip nupdl |
opwdwnwupupdwt Juplnp punhpubphg dkyp, hwnjuwybu pupdp pungnuunphw) Epypubph hwdwp,
npunbn fjudbint oph dwppdwt juywbph oppugniuhsubph junnignidp ywhwbenid k guwhwwnk) ginh oph
ohpdwunhfwup nwpduw nwpptp wdhutbphtc Nunh tbpuynud hpunwy £ nunidiwupply glnbkph
otpduyhlt wnunnunjwsnipjut wqptignipniip ptwlui opkph npuih b okipduyht nkdhuh Jpu

Qtwunnwd oph ohpdwumhfwup thnthnpuynud | hsybu punn dudwbwlh, wyjuybu b ghnp Epljupnt-
pjul, b hniuh jmpwpwtynip Yhunuth jupuspnid nith wnuppbp wpdtp: Nppw 9gnipp hbinwunid k glknp
wilyniiphg, wyipwt ipw gkpuwunhgwlp pupdpuinid £ hwutbjng] wdkiwdbs wpdtph, wyinthbnl, ghnh
nnn? hwndwsh Ypu qplipk sh thnjudnud: Zudbdwwnwpwp pupdp obpdwunhdwtutpny ghinnuwhwwndush
Epyupnipmiup jupuws Endju) ghnh dbdnipiniihg, npput glinp thnpp E, wyipwt upd  uyn hwnduwbn:

Qtwntph oph oipdwunmhdwh pupwugpp unynpupwup hwdwywnwupwind k onh ghpdwunhdwuh
nupwgphl, puyg oph ohipdwumhfwh thothnpunipmniip junwpynud £ wdbih vwhnit b nubingun, put onh
ohpdwumh&wip, ounphhy oph pupdp obpudnittwynipjui: Swpdu mwp knutwlh wnwghtt Yhunid onh obip-
dwunhdwn thunwd £ wydbih pwdp, pwt ophuip, hull Epypnpn Yhund® gusp: Qph wnwykjugny obpdwu-
nhdwtp nhnymd £ wykjh nwy, put onhtip:

Zwupuybnnipjut ghnwduquttbpmd obpduyhtt phdhth nruntdtwuhpnipnitunbptt uuydly bu
phnliu wihgws nunph 20-wjut pulwiitiphg Uhwbw (£h wjuquith gbnbph ypu (Fudunwugbn b Quw-
qlin, 1927 p.) b pupnitwljynid ku wn opu: Puswytiu gnyg L nwhu ghnwpynudubph wpnyniuputpn, glink-
nh oph dhoht ohipdwunhdwip ptwjut wuwydwbubpnud hhdbwjwind jujuws b wknuuph pupdpnt-
pintuhg b utdwt wnpniphg: @bwnh oph nkdhuh thnuthnpunipniut pun pupdpnipjut upkh b pudwutty
Epynt adph: Unwght fudph ghntph obpdughtt nkdhup dhwynpynid k gjjuwynpuyjbu wpbh Swnwquypdut
b onh htwn obpdwthnfumunipjut wqntgnipjut tkppn:
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Epypnpy fadph ghpdughtt nkdpdh pw, pugh Udws gnpdnultphg, wqnnud kb hhppobplpa-
pulwjut yuydwuubpp, hwnluwbu Epyph dwljkptinge nnipu Bynn vnnpbpypyu optipp:

Uwpwnhg ujujuws, Juppdws nmbnuiph pupdpnipiniihg, oph obpdwunhgdwth thnthnjunipju oph-
twswhnipiniup yunpq Auny L ppubinpynid hwtpuyinnipjut nupwsph pnjnp pupdpnipjniuubpnid:

onh obhpdwunhfwih gqpuphbunt wdk 100 ¢ pwpdpwbwhu dwupnptt juqunud £ Unun 0,4 °C,
wynpiht 0,5 °C, dwjhuhg dhtiskh ognuwninu® 0,6 °C, ubwyunbdptp-hnyunbdptppht' 0,5 °C:

Puuljjhdwjujut wuwydwbbphg htnn oph obpdwunhdwuh thnthnpunipjut ypw qquh wqpbkgni-
pintt k gnpénid dwpnnt mbnbuwljut gnpéntubtinipniup, npt hp hipphtt juwuws E punqupulkunpntiug-
dwt (nipputhqughuygh) htwn:

Zuupuybnmpub Fukpghnhluyh ptuqujuenid gniptt oguruugnpdynud E hhdtwlwinud EEjunpw-
Juywbtbpnud wgpbquunitkph hndugdwi b wy) gnpépipwugubpnud opgpwtwnynn oph Ynpnruntkpp jpugt-
Int hwdwp: EjEyunpwtubpghw wpunwnpnn hhdbwlub juywip Zujwunwih wnndwjhtt juyut b opp
hudbint npwljh onip E oquuuugnpénid Swpnuhyh wnpmniptiiphg, mupkjut dnwn 5,1 dju @3, hul mEuthliu-
Jut' Ukdwunp ghinhg' dnwn 47,5 dju U3 GpREY-p nnupbljut oquunugnpsnid L 1,32 ) 3 judljnt npuljh
onip (Upwpuunjub wnpmnipbibphg) b wkhbhjulwi (Yuwnyn 1£hg) dnwn 1,66 Ul U3 Zpuqnui QEY-h
hwdwp gpoquuugnpénidp Uwpdwphly ginhg Juqunid t 8,3 dju u* LUkpljuwynudu bEjunpwutubpghuygh hw-
dwp hwtipuybnmpniuncd pughwing wodwdp nuptuwt Swhuynud | dnn 65 dju U3 onip:

Qnuyjhtt wowpubph dwupnusht mnunnunjusnipjut dutphg ebpduwyhtip unynpupwp hwunhuwbnid
E ny pntbwdnp b wwppbpymd E Swp dbkwmwnubpny, twdpny b wy) phthwuljut Jhugnmipiniubpng
wnunujudnipniithg: Uhlitngt dudwtwl ghnbph dby viwp opkp pwthybnig wbnh t nitbind qquyph
JEuunwpwtmjub wqpkgnipnit b Fynhwdwlwpgh fpwpannid: Quutph dh owpp mbkuwljubp b wy) Yhunuh
opquithquubp yEpwtnud B, b wyny nknudwubpnud jupnn Bu gnjunbib) obpdwubp dubpp: Unwtdht nhu-
ptipnud htwpudnp kL il wdpnne phngkungh wpdwnwljut thnthnumpniicLoiddus ppdustth ygupniiw-
nipiniup hnugdwt hwdwlugqbpnid oginugnpénidhg hkwnn hknwgynn opkpnid Jwpnn k hwutl 6,6 Uq/),
htusp qquih swthny gbpuquignid £ iuqugnyt poyjunpbih swthupwbmlyp's dg/:

Qtpduyhtt nkdhuh hhdtwhwpgh ntumdbwuhpnipniup htwpwynpnipnit E wnwhu dwuppdw u-
juutubpnud pnpk] hwdwywnwupwt nhyh jurnigquspubp (qupqupuutbp, $hjnpkp), wyubwdnpt
onpunnithsitbph opwnh Yhnbph oywnhdw] nknupwonidp, hisybu twb ghnmd oph pniyjunpkh -
pugdwi tnpdp dpwlbym hudwp: Ophtw] Lkhwuwnwinud pogjunpdnud k opuyhtt wwowph nwpwugnidp
dhtish 26 °C, Qpdwthuynid® dptigh 28 °C, b wypn [1]:

Zupyh wnbbkny, np (Enbwghtt ghnbkph oph ehpdwuwnhdwip hhdtwlwinid jupdws E wbnuuph
pupdpmipiniuhg, junnigyl] k Upwpu ginp Juuljubph Jpu nbnupuojudws hhppninghwljut nhunwlk-
wnbph wknuuph pupdpnipjut b 9oph puquudju dhoht mupkjwt gkpdwunhdwuubph dhol Yuyh qpudhl
(uly.1): VY. I-mud yqunntpywd Juwyh Yoph hujuwuwpnidi nibh hbnbyug wkupp!

T =-0,0043H + 14,47,

npinbn H-p nphnwlbnh pupdpmpniut t nfh dwlwpnulyhg, U, hul T-u oph dhohli nwpkljwi
otpdwunhguip, °C:

Uunwugqws Juyh Ynpp (1), nph Yankjjughuyh gnpswljhgt unnwgyty k 0,7-hg Uks [2], wmnwewplynud £
oquuugnpdty 22 nwpwspnid Upwpuh wjwquih snruntdtwuhpduwsd ghwntph oph dhohtt nupkljub phwlwi
ohpdwumhfwiup guwhwnbknt hwdwp:
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Ul 1: Upwpup wijuquish gEnkph oph dpopl nupbljub pkpulmumnpdwih T (°C) b
wknuiliph prpdpmpyul H (d) dpol juyh gpudhlip

Qtwnph oph ohpdwunh&wuh swihdwl wpyniupubpp htwpuwynpmipnit B ndl)] wvnwbuwg twb oph
otpduyhtt ntidhuh hnihnjunipjut wuwnljkpt pun dudwbwlh:

Ul. 2-nud phipdus ki Gudpwly-Utnpnin hhppninghwljut ghunwultnnmd oph obpdwunh&with thnthn-
hunipjut gqpubhlubpp, phwljuht dnwn, hyybu btwl dwuppnt mbnbuwljut gnpéniubnipjut wqntgnipyu
wuydwbubpnid [3]:

T, °C
27.0

24.0
21.0
18.0 3

/A\
7 \

0.0

1 2 3 4 5 6 7 8 9 10 11 12
Udhutkp

Uly.2. Qudpw-Uknpniunp oph dhopll wdluwljwh pkpumumnpdwbbbph guuudplbbpp phnlpmbht dmn (2-1953 p.) b
unhmbuwljpwi qgopém hbknipyul wqnbgnipyul yupdwbibpnuf (1-1984 j., 3-2011 p.)

Ul. 2-nud pipJws Ynptipp htwpwdnpnipmitt juuut pupépugul] dwbtwdnph judbne oph dwppdwb
Juywih wohwnwiph wpynibwyEnnipniin:

Unmniuunid pipdué Eu hwipuybnnipjut dh supp phinwlbntpnid oph ohpdwunh&wih thnthn-
hunipniuubph dhohtt wduwljut wpdbpubpp gbnbtph Jpu nbnupwojwué hhnpninghwljut nphnwknkpp
hwdwp: Pusytu gnyg ki mwhu ntunidtwuppnipjut wpyniupubpp, hwipuybnnipniund tpeht 2...3
nwubwdjuljubph pipwgpnid wknh ntibgus dguudwdh hbnbwpny, Epp wpynibwpbpuljw dkntwplne-
pintuttph hhdttwlwt dwup nununpkg gnpstinig, tJuqtg oph oqgunugnpédnidhg htinn nnwpwugus Yhnunu-
ontiph pwthnidp ghnp dby, oph obpdwumhfwup uljukg Unnbtw) ptwljut yuydwbubpht: tw wyupq
Epunud | Gudpulf-Ubknpnin nphnwljinh ophtmh ypuw (aly.1, 3-pn ghs), kpp dwtwdnnh junonp wpnynitiu-
pEpujut dbntwpynipnitubpp nunupkght gnpétnig:
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Unmniuwly
Qtntnph oph vhohtt wmiuwljut gbpdwunh&winkpp, °C
s Uhe.
wnk-
I I III v v VI VII VIII IX X XI XII wnup.
Py
wndtpp

Utdwunp-Swupnthly

1953 | 11,5 | 11,7 | 11,7 | 13,2 | 144 | 147 | 151 146 | 143 | 138 |12,7 | 115 | 13,3

2011 | 11,7 | 120 |13,2 |145 |162 |181 |192 |195 |17,7 |159 | 143 |125 | 154

Nnoh-Yuyu

1953 |15 2,2 25 6,6 8,4 9,4 119 | 141 |131 |103 | 3,2 2,2 7,1

2011 | 40 3,7 5,8 82 9,8 125 (172 | 181 |157 |119 |53 3,7 9,7

Anpughn-Unbthwbiudu

1953 | 29 2,9 2,7 5,5 6,8 10,3 | 129 | 12,7 |99 7,8 3,3 1,9 6,6

2011 | 43 3,9 6,2 8,9 9,8 13,7 | 155 | 153 |105 |78 4,5 3,0 8,6

Zpuqub-Uwuhu

1953 | 3,2 3,5 3,9 8,9 119 170 | 186 |187 | 159 | 12,6 |69 2,1 10,3

2011 | 10,8 | 109 |140 |155 |174 |229 |23,7 |230 |179 |155 |13,6 |126 | 165

Utnphqtun-Utnph

1953 | 1,6 2,0 2,2 6,3 8,9 10,3 | 125 | 150 |141 |11,0 | 46 2,4 7,6

2011 | 3,9 3,2 49 9,9 122 153 |154 |158 |148 |13,6 |98 5,8 10,4

Pusyhbu Epind L wnniuwljhg, wowbdhtt wdhutbphtt ghinnd opp obpdwunmhfup mbnbuwlju
gnpdniutmpjut hinbwipny wybkjugty £ dhgh 10,1 °C-ny, hull Uhohtt mupkljut obpdwumpfuun’ dhush
6,2 °C-ny (Zpuqnuu-Uwuhu hhnppninghwljut nhinuljtin):

N3MEHEHUE TEILIOBOI'O PEJKVUMA PEK PECIYBJINKHA APMEHMUS B PE3YJIBTATE
XO3MCTBEHHOM JEATEJIbHOCTH
P.A. IleteBoTsiH, A.A. CaaksH, B.O. Capkucsin
Hayuonanvuwiii ynusepcumem apxumexkmypul u cmpoumenvcmea Apmenuu

KiioueBble ciioBa: BOJOIIPUECMHUK, BO,E[HBIfI pecype, TCIUIOBOM PEKUM, €CTECTBCHHBIM CTOK, BOI[03360p,
KOoppeianusa, O4YUCTHAs CTaHIUA

OrneHeHBI TEHACHITNM U3MEHEHHS TEMIIEpaTyphl peYHBIX BoA PA B mpenmonaraeMbIXx BoI03a0opax
IJI OUTHEBOW BOJBI, B PE3ylbTaTe XO3SHUCTBEHHOM [€ATEIbHOCTH 4YeJOoBeKa. B Xolle ucciegoBaHUA
MOJIy4eHa KpUBasi 3aBUCUMOCTH MEXKIY BBICOTOM HAXOXACHUS TMAPOJIOTHYECKOro MOCTa U TEMIIEpaTyphlod
pEUYHBIX BOJ, KOTOPYIO MpPENNaraeTcs MCHOJb30BaTh [JIsi OLUEHKH CPEAHEroJIOBOM TeMIEPAaTyphl BOIBI
HEU3YYCHHBIX PEYHBIX OACCEHHOB MPHUTOKOB p. Apakc. M3ydeHue mpoOJieMbl TEIJIOBOTO PEXKHUMa PEK
MO3BOJIUT MPOTHO3UPOBATH U3MEHEHHE TEIUIOBOIO PEXHMa BOJHBIX pecypcoB PA, ¢ 1enpio TuiaHUpOBaHUSA
BEIOOpa ONTHMAILHOTO MECTa BOJ03a00pa JUIsi OYHUCTHBIX COOPY)KCHHM NHUTHEBOW BOMBI, a TaKXKe IS
pa3paboTKH OMYCTHMBIX HOPM HarpeBaHUs PEYHBIX BOJI.
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THE CHANGES OF THERMAL REGIME OF RIVERS IN REPUBLIC OF ARMENIAN IN THE
RESULT OF ECONOMIC ACTIVITIES

R.A. Petevotyan, A.A.Sahakyan, V.H.Sargsyan

National University of Architecture and Construction of Armenia

Keywords: water intake facility, heating rate, water resources, natural runoff, water intake, correlation, treatment
facilities

The tendencies of water temperature changes in the rivers of the Republic, used for potable water by water intake
facilities as a result of human activities have been estimated. The graphic chart of data dependency between the
hydrological station height and the river water temperature, recieved as the result of researches is proposed to use for
assess the water temperature average of uninvestigated river basins tributaries of the river Arax. A Studying the
problem of thermal regime of rivers will give us an opportunity to forecast changes in the thermal regime of the water
resources in Republic of Armenia in order to plan selection of optimal places of water remove for drinking water
treatment facilities, as well as the development of acceptable norms of the rivers water warming.

aruauvuNkeE3NkL

1. KynpusinoB B.B., Ycrioxkannn b.C., Ixxyc JI.LE. I'mnponornueckast poss ypOanusauuu. - OOHMHCK,
1975.-35 c.

2. CrponTeibHble HOPpMBI U mpasuna. OmnpeneneHue ruaponorundeckux xapaxrepuctuk. CHull 2.01.14
83. N3pganne opunmansHoe. - M., 1985.- 36 c.

3. MHorojeTHHe JaHHbIE O PEXUME U pecypcax NmoBepxHOCTHBIX Box cymu. Tom XIII, ApmCCP. - JL:
T'mapomereounsnar, 1953-2011. - 303 c.

Ukphuyugyty F' 10.12.2014p.
Capnilujky Fnnupugpnipyull’ 02.04.2015p.
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chulUrurfruuuy CuucMNkESNhLLELNRU LOSPUSPEUYUL UUSUHULULCTUUL
CN\EULEP YUNUYULUUL 2PULUYUL 2U8B8UYUraEre

2.U. Unuowiyui, U.C. Unkthwiyub
Swpunupuybnniypyul b phliupupnipyul Zuyuunwih wqqughl huduyuwmul

Unwilgpughll punkp. nghuwnplu, sphlupupnipinil, shliiupupulul juquulbpuynipinil, dunwlupup-
vwl pppuyp Junwiupnid, npufh hudpinhwinp junwyupnd, wnipunpuhbq, huybgulupg, dhunnid

Phunwplynid Eo dudwbululhg nhnkunipiniinid jhpwmdng hhdbwlw pnghumnplulub ulgrni b-
plkpl ni huybkgulmpgkpp, npnbg bEpppnidp phlnupupmpyul Jke Juwwhnygh pupdp wpnnbufkwnn -
Jncl b dpguliguyhll winunfbnipmniaikp sontjuynid: Lnghunplulwl dunwlupupdwl sppwbbph junw-
Jupilml huybgulupgbph JEpynidnypnibt ppuwlwbwgnud F hknlyjuy nkuwblming buykgqulupgbph
Enipinial pdpphlynt hudwp hwbqudmbnpkl pugubhuwynky gpubg gnpdunwlwl wnwbdduhunnlnipindi-
bkpp: Uodmd F bl nkpEunyuwlwl hudwlupglbph, hudwuguigh b poouyhll inkjuininghwbibph wnug-
phpugh Juplbnpnipiniip nghumnplulwl hudwlupgbph qupqugdul hundup:

dudwbwlulhg ntnbunipjut Uky gnpsupupnipjut gnpépupwugutph b yuwbtwynpdwi hhdtwlw
Alwswthbph thnptkpgnpénipjut b hwdwduwdwwljigdwt ujgpniupubpp, hsybu twb junwjupnidp’
pojnp mbkuwlhh (nghunpjuljub snpwitph hwdwp wpwdtwhwwnntly, ninkjunduijut hwdwlupgbpp
hhudwt Jpw, wpugnpkt qupqugunid b dwnw§upupdwi sppuyh junwiupdwi huyigujupgp (Supply
Chain Management- SCM):

Loghunhjujut dwnwluwpupdwi sppwitkph jurwdupdwi huwjkgulupgbph JbEpnidnipmniut
hpuwlubugynid £ hkwnlyuy nbuwilniing hwjbgulupgph knpgnit pdppibim hwdwp hwiqudwbnpba
puguwhuynt] npu gnpswpwljwi wrwbdbwhunlnipynibbkpp, npnip puguhwjunynd ku” hhup phgniibkingd
wyb Epkp hpdtwljuwt dhnndubpp, npnig hwdwduwyt qupquinid b dudwbiwluwlhg wpununpnipniup b
Inghunhluit: pwp L.

1) nunyuémipiniup nuh hwdwhinpyp,

2) dwutiwghwnwgnidu hpkug hhdwlwt jupnnnipniuubpnd,

3) mbintjunduljut nkjuninghwubkph tkppunudp gnpdwpwpnipjut gnpépupugubpnud:

dudwbwlh pupwugpnid wpnwunpulju-jnghunpljuljut gnpdpupugiubptt Bupupyynd tu downw-
Jut thnihnpjunipnitubph, npnup, npyhu wpmynitp, hwbghginid B wpnwnpnipjut b jnghunhljuyh
Juquultpywlub nt jurw]upswlub bnp hujbgulijupgiph wewewgdwbp hudwwywnwuhewb onijuyw-
Juwt hwpwpbpnipmittiph qupqugdwt dwljwpnulht:

Cnijuyh qupqugdwi pupwugpnid mbnh k niikgh] wugnd shwqbgqué wpumwgpngp onifuypg nhuh
hwqbgwd wvwywrenpp onifur Ulhqphwljumi hwgbgnulhg htnn onijuynid gijuwynp ghp ujubghtt jpunuy
uyunnnutph wwhwbebptt wpunwunpuiph npulh tjundwdp, npp dbjuwpwimd b npwfp Jurujup-
vwl hundpbiphwimp huybgulupgh Uty (Total Quality Management - TQM): Npuljh pupdpwgnidu hp htwn
pEpnud £ hwdwhinpputph ywhwietbnh wthwwnwlwbwgnid, npp hwbqbgunud b nipgywdnipinian nkagh
hwdwpinpgp hhthunthwmpjut qupgqugdwtp: Uyn dhndwb widhpwljut mqnbgnipniit wpnwunpnipju
Ypw huighgunid £ hknljw) wwhwbetbph wnwewmgdwiin.

e ubkpypnuduyhtt yuppkpwopowth tpjupnipjut Ypdunnud,

e  wuwhniunwyhtt wowpubph gusdp dwljupnul,
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o duwnwluwpupdwb dudjbnttph quhywidwt pupadp hntuwhnipint,
e wpuwunpnipjut hntuwhnipmniu:
Uju pninp wwhwbetbph juunwpnidp owwn Jupbnp t bwb wpnh shttwpwpuluwt juquuljbpynt-
pintukph hwdwnp:
Chuwpupuljut wpununpnipjut qupqugdu hwdwp dniu jupbnp dhunwdy © wpuagnieyul wpnni-
ufEwnnipmniip — wpdwquipp ontjuyuljutt hnthnjumipnibtibpht, mbnbuwlwi wpunwnpuiph gnipu ph-
nnudp ontjw, wpununpuiph uyuuwpynudp b wyte Uy dhndwdp qupqugly B dpon dudwbahl (Just-in-
Time- JIT), wninnkuny wpunwnpnieinii (Lean production - LP) huykguijungbpp b KANBAN dhlipninghuinplju-
Juwt hudwljupgp: Uju huyiguljupgbph tkppunudp shtwpupujut juqiulkpympmniuttph ;nghunhljw-
Jui onpwitpnh juquiwi hhdpnid httwpuynpnipnit junw shttwpupuut wohrwnwbpubpp juquulbpuyby
pujujuuhtt wpynitwybn Jepyny® ntnbubinyg dudwbul, nkuniputitp, nwpwsp b wyjt: Uyu wdkuh wp-
gniupnid juqiwlbpynipniup jupnn E gpuitgl) dpgulguyhtt wnwbjnipniubp ontuynid [1]:
&hown dudwiwhl huykguljupgh tywwnwlj b wpnugpuljut gniguljht hwdwywnwujuwt yne-
pujui hnuptpp juquulbpyl) wyjuybu, npytugh ponp Ynipuljut Wwowpbbpp dwnwljupupygtu gdhown
ntnnud b §hon dudwbwlht’ wpnwunpmipyub jud yunpuunh wpnugpubph huduwpdwi byunundg:
Zuytiguljupgp hhddws E wihpwdtown pwtwlny ynipuljut yuwowpubph dwnwljupupdw pupugputph
hudwmdudwtuljigdut Jpuw’ wwowph vnbnddwt Jpu juunwupjws swpuubph tJuqbgdut btywuwnwlny,
wyi dwdwbiwyy, Epp (nghunhjuljuw hwdwljupgh snpwubtph onuljutpp gpu Juphpt niuk:
Stunkuny wpunuppnyynel ' wpnunpuljut dintwpynipmnitutph jupwdupdwi hwjtguljupgp Lo-
punnnud k. gnpdwpupnipjutt gnpdpupugubpnid gnpépuljkputinh tipgpuyniud b vywnnnubph tfundudp
wnwybjugnyu Yondunpnonud: Zhdtwljuwt btywunuln E downmwybu dqub) dipugubl] pnnp wnbkuwlh
ynpniuntbpn:
KANBAN dhypninghunhuwt hwdwljunpgh Emipjniub wyt k, np kanban - £ynit pupwinbph dhongny
dwnwljupupyit wjipwt ynipuluit quowpubp b wpudwnpyh wjupuwt dudwbtwjuwhwngws, npput
wlhpwdbtyn k popnp wpunugpujutt wvnnpupudwinidubpht wojiwwnwipubph juunwpdwt  hwdwp:
Ujuhtply, inkinh E niikinid wppiwunwiuph oyyinhdwjugnid® jujudws wundtphg: bulj Jipohtt nuutwdjw-
nud own pulbpnipnibtp Jipujuqiujbpydwt hupgbiphg wywlnndunpnyytghtt niwyh hpkig hhduw-
Juwt Yupnnnipniuubph ntunidbwuhpnudp, npt b dlwdnpkg b qupqugptg wnipunpupig-outsourcing
huytbguljupgp: Uju Gupunpnid b yuwydwbwgph hhdwb Jpuw juqiujbpynipjut npnpwljh gnpdwpupnt-
pjut gnpépupugubph Jud wpununpulijui gnpswnnypubph thnpjuwbugnid wy) pulbpnipnitttph, npnip
dwubwghnwugdws bt hwdwywnwupiwb npnpuitkpnid [2]:
Bpt uyqpuwlub opowiinid juquulbpuynipniiibpp hhdbwlwi npwugpnipniip gupdund Eh
ubpphtt gnpépupwugubph Ypuw, wmyw hbnwquynud mbnh nitkguy htinkgpnud nhwh (nghunpljuljui onpw-
tkph wpunwphll Uhowuyp” dhdjubg htn dhwynplin quugnpugdwi gnpsphipugh dh pupp dwubwlhg-
ubph (Value Chain Management):
Chtwpwpulwt wpunwugpnipjuit b nghunhiugh qupqugiut dwdwbwlwulhg dwljuppulnid
npnoynid ki wyyhuh hwuljugmpiniubp, hiswhuhp B
e unpwpupnipiniup - tnpupupuluwb nkuininghwutph Yhpwnnwdp,
e huptwluqiuljbpynuip - juquuljtpyuljut juenigquspubph dbwdnpnidp oniljuyh nhiwdp-
Juyhtt hwdwywnwujuwi,

e Jupnnnipnitubpp — gnpéniubnipjut wyt ninnnipniiutph qupqugnidp, npnugnid dkntwpynt-
pintut wybkh Upgnibwl L,

e Jhpumunipibp b thnpwgpbigmpniup - hwdwguiguhtt mEntninghwubph juyt Yhpwunnt-
pintup b dwubwlgnipniip wuppbp guigughtt junnigusputpnud, jnghunhljuljut snpwk-
nnud, Jhpnniwy dknuwplnipynibibpnid:
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dhpp wpwd npnypubtpp, husybu twb gnpswpupnipjut updwt Jhugju) puquujupnipniuubph
qupqugniip’ gnpépuljpiitph htn pwqUu]upulwi thnjugnpéniibnipyut dhnndibph hhdwb Jpu,
wnwowgnbkghtt thnthnjunipniuubp shttwpwpulub juquuljtpynipmniuutph b nghunhuyh huykgulup-
gipnud: Ujn tpwtwjuth thnthnumpniutbph hwdwp twhungpu) Ehwinhuwtnod inp nknEjunduljui
nbjunnghwttph Yhpwonudp shttwpwpulwb gnpépupwugubpnid: dpwu wpyniipmd dudwbuwlulhg
nunbunipniup punpnoynid k inp nbnbuwljut hwpwpbpnipnibiph wewewgdwdp b qupqugdudp, oh-
bwpwpulub gnpépupwugubtph htinkqpu junwjupdut byuwnwlng wpnwnpnnukph, dwnujupuputph
b uvyywnnnubph dhwnpnidny ' wpunwunpuiph Jjuph wuppbpuwopowh pninp thnypnud:

Chuwpwpulwt dkntwpynipjut hwdwp SCM hwjkguljunpgh tkppunidp bpwbwlnid £ gnpéplpug-
ubph Jupnid dwwnwlupupubph b hwfwpnppubph hbkn pwquuwduwpulwi thnpgnpéniubnipjudp: SCM
huykguljupgh wwppbpnipmniup dkntwpynipnitubph junudupdwt wjwinulub dhtphg wyu E, np hw-
dwpudpynud Eu hpdtwlub gnpdplipugutpp b yjuwtwynpdwi nt jurwdupdwi dnpbjubpp’ dwnwlju-
pupubtph b hwdwpinpgubph (uundhpwnniubph) hbn wowdtwhwnntl wnbnkjunulijut ninhubpp
hwunwwndw hhdph Ypw, (nghunhljuljui onpuyh nne pupwgpnid [3]:

SCM hwjkguljupgh ubppudwb hhdttwljwl mtnbuwlwb wpyniupubpp tkpuyugus Bt unniuwlnid.

Unyniumly
Chiwpwpulwb dAkptwplnpmoibitipmd SCM hujkguljupgh tkpppdwt wpynm buyEnngpyniap
Upgntbwdbnnipjutt pupdpugdui Upgnitwdbnnipjut pupdpugdw wnpnipibpp
ninnoipnLutbpp
1. NMunybtputiph putwlh wbjugnid b 1. Nutwynpduwi Longpunipjut wg'
wyuwhwbownyh Juyniunipjub ws, wnwidtwhwwnntl nkntjunulu ninhubkph,

2htwpupuljut gnpdplipugutph

2. Chutwpupuljut wywhnjugpuljub wwowpubtph | hwdwdudwbtwulbgdut b yuhwbewnpyh vhwugpuy
Ypdwnnid(yuhniunuwghtt wuowpukph Juijiwnbudw hwoyht,

thnfuwphunud dongphuin mbknkjunynipjudp),
2. @npénth junwupdwi npulh pupdpugnid”
[thuljtph jpdunnid b dwnujupupdut nn9 [nghutmhuljwl onpuygh wipinhwn
hntuwhmipjub pupdpugnid, nhunwpldwi b oinnudubph nt jpwpunnidubph
dudwbwlhtt hwyntwpbpdwt hwoyht,

3. dkpunpp b gnpéwnwlub Swhptph fpdunnid
3. Lnghunpjuiwi b dwppbphuquyht Swhiubpp
Ypdwnnd’ ohttwpwpulub gnpépupwugubtph
nunuplgdw hwpydht, juydws quniudubph,
wwhbunwynpdwi b uvyyundwt
wlnpnonipniuiiph htwn

SCM huytigujupgh tkpgpnudp shttwpupujut gnpépupugubpnid juwydws kb dkntwplnipjut ypu
ubkpgnpénn tnp gnpswnnipuht-luqduljtpyuut ujpkdwitph hbn: LVupupwt wju hujkguljupgh hpuw-
twgnudp, wihpwdbon b juwnwpl phnpjus btywwnwlhtt hwutbnt wunhdwup npnonn gnigwtihpubph
quujhtl b npujujut ghwhwnnudubp, npntp gnpdpupwgubph nt ;nghunhjuwljwt snpwibph gnpénitinipyut
b wpynibwybnnipjub npnohsubptt Bi: Unwugqué gniguthpubph ogumpjudp htwpwynp L quuwhwwnby
gopépupwgubpp, hwdbdwnt] wypunpuipughtt muppipuljutph htn b npnoly huykguljupgh tkppunuthg
unugjus ntnbuwljut wpynibwybnnipgniup, hsybu tub Upgulguyhtt wnwbnipniabpp:
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OCHOBHBIE KOHIIEIIIUU YITPABJIEHUSA JTOI'MYECKUMU HEITOYKAMMU IIOCTABOK B
CTPOUTEJIBHBIX KOMITAHUAX

E.A. Aragxansn, C.I1I. Crenansan
Hayuonanouwiii ynusepcumem apxumekmypst u cmpoumenbcmea Apmenuu

Knrwuesvie cnosa: JlocucmuKka, cmpoumelbCmeo, CmpoumeilbHas opeanusayusd, ynpasiernue JA02UCMUYEeCKOU
uenormoﬁ, 6060614466 ynpaejiernue Kkavecmeom, aymcopCcute, KOHyenyusl, meydeﬁuuﬂ

PaccmaTpuBaloTCsT OCHOBHBIC JIOTHCTHYECKHE TPUHIMNB W KOHIICTIUHM, MPUMEHSIEMbIC B
COBPEMEHHON SKOHOMHMKE, BHEIPEHHE KOTOPBIX B CTPOHTENBCTBE OOCCIEUYHUT BBHICOKYIO 3((MEKTHBHOCTH U
KOHKYPEHTOCIIOCOOHOCTh Ha pBhIHKE. AHaJIN3 KOHICMIUN YIPAaBICHUS JIOTUCTHYSCKUMHU IEMOYKAMU
MOCTaBOK OCYIICCTBISICTCS CIEAYIOMIMM 00pa3oM: Ul MOHSATHS CYITHOCTH KOHIICTIIHH CIEQyeT IMOAPOOHO
BBISBIIATH €€ (QYHKITMOHAIBHEIE 0COOCHHOCTH. OTMEUaeTCsl TaKKe 3HAUCHHUE TIporpecca HHPOPMAITHOHHBIX
CHCTEM, HHTEPHETA, COTOBBIX TEXHOJIOTHH /I Pa3BUTHS JIOTUCTUICCKUX CUCTEM.

MAIN CONCEPTS OF LOGISTICS CHAIN SUPPLY MANAGEMENT IN CONSTRUCTION
COMPANIES

H.A. Aghajanyan, S.Sh. Stepanyan

National University of Architecture and Construction of Armenia

Keywords: logistics, construction, construction company, supply chain management, total quality management,
outsourcing, concept, tendency

Main logistics concepts and tendencies which are applied in modern economy are observed. Their investment in
construction will provide a high effectiveness and competitive advantages in the market. The analysis of concepts of
supply chain management is performed by this point of view: understanding the essence of concepts in detail to identify
their functional features. Also, the importance of progress of information systems, the Internet and mobile technologies
are mentioned.
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251 620.178.3

NrPQUUSHY BrPEUSPL UPUSNRESNPULLED 2ZNGLUOUSPL UWNSMIUOLULULNRE3UL
ULULQLUZUSUNPESNPULUENE BY, SELhYUU UL ULUSuNrncuun UUeRNPLRLEND
9.49. Unpnuniyui, U.Q. Unwuljjui
Zuymuwnulih wqquyhl woghunbnbdhulul huduyuwpul (ZU7025)

Unwiligpughll punkp. Epppuyhl dhwgnipmnt i, thnihnpuulul pupn phpiun/npnid, hngluuduyhl puypuynid,
dwpkph qupqugdml gnnp, JEpobunmnpywdp, puypuydwi nkfubhlulml wpunnwnpnonid

Phunwuplyué o hnqluduyhl puypuywl phghludbpuahjulml nbuwmbnbbpp o fnunpyudph du-
Glplhnyph Ynw pugpuydwl wnwldpl thnybphl hudwywnwupnuing gninpbbpl nt hkwnwgskpp, npnip
hpdp Bl pugpuynidbbph nkahhulwml wpunwnpnodwl dkpnnpbbph wlhdwb hadup: Ubpluyugyus i
kpppuyhl dhwignieyul uinmbquiinn hunnnijenid gnpénn jupnidbbph Ininwlhsabph (Equfh b hwdunnkn)
b Inhnwinughl Jwlbpbhnygph Jpu dpgpnnknuowupdiph hbknlwbpny wnpwowgud Jiwuywdphlph
hwdunnky wqpbgnippul wpyniipblpp  hnhnpulwi pupn  phpidwényeyul  phdhunid  (hwdunnkn
wunnwlul Spnid b npnpnid):

Utipktwtbtph b mkunnghujutt vwppuwynpnidutph wpnh Ynbunpnijghwbph unbndnudp, npntp
odnjws Lu pupdp wouwnwbpughtt wpwugnipmibttipny, wpnwunpnyujuinipjudp, Eukpquqhutjwsdni-
prudp b vhwdwidwbwl niukl htwpwynphiu gusp iynipunwpmpnt’ qubquiswght jud unonp adpw-
pwlwluwihtt wpnunpujut yuyjdwbbbpnid ponqupydwt hwdwp, uvnhynid £ phy oquiugnpsty wyn hw-
dwlupgbph wuwnwupwiwnne b swipwpkniiuws dephuwdwubph nt hwignygubph Ypngnibwlnipjut
nne qnyuuuwowpp, npt Eupunpmud £ vhgngunnmdubph hwdwihph hpuwbwgnid, nip upbnp nbp B ow-
nnud wdpnipjubt b ipupulbgnipjut hwoquplubph Lounnidt m juunwpbjugnpénudp: M php hbippht
wnwownnpnid E dkpkuwmbbph tpgws nmwupptph wpjpwunwpuyht wuydwbttph, pintdubnipjut nkdhdubph
U ynbunpmljnhy wewbdbwhwnlnpniiitph hubqudwiwgh ntunidwuhpmd’ dipdbph m puypuynidit-
ph htwpuynp nhwpkph pugupdwi hwidwp, npp inp hknwgnunulju nigynipub’ nnpuspupuin -
pjutt hhdtwpinhpt k: Zwoygh wetbny, np hnquwswyhtt pujpuynidutph yuwnmdwnny dkpkuwbph b nkju-
uhjuljut hwdwlwpgbph dbpdtph swqup JEpohtt mwubwdjulnid hwuky £ 65...70 %-h, hnquwduwght puy-
puynidubph ntumdbwuhpnudp b wuwndwnubph puguhwynnidt wpphwlwb punhp L gupdty [1]:

Pmpbnuyht ympbph dwujbpimipught obpntph dhjpndbwhwpuinniudubph $hqhjuljut ophtiwsw-
thnipniiubpp hwdbkdwnwpwp pupy Eu b buybu Bu muppbpynud dujpndbwppwpunnidubph fhubnplu-
1hg: Muunhjuljut hnuph wijwint wpwbidtwhwnlmpnibubpp, Juuwuduspubph wpwewgdwt b qup-
qugUwi ophttwswthmpniutbpp dAbwynpnid Bu Ynbnwljuughtt dbwhiwhinnidubph, othdwb, YEpudwy-
dwly, thjupnit b hnquwdwhtt puypuydwt gnpdppugubp, npny b jujunpnoynud Bu Wyniph swhwgnpéw-
Juwt hwnynipniuubpp: Gphnyputph wy pdpnud wnwyl) hwinhynn b nupusyws ki hnqhwduwgh puy-
puymidubpp:

‘Umniph puypujdwtp unynpupwp bwpnpnnid L wnwdquujjuunhly dbwpjuwpinnidp, npp dwsdnighly
puypuyiwl nhypnid hwutmd  25...30 %-h, huly thjupniuh ghwypnid’ dnwn 3 %-h, nph wpdbpubpp jupojws
Elu pEntududph, obipdwjht b wpwnwpht tkpgnpénidubph mbkuwlhg, Wyniph Gpuyhtt dkjpwthjulwb hwwn-
Ynipniutiiphg, wdpnipjut Jpuw wqnnng Yntunpnijnpy b nkjininghwlwi gnpdnubphg b wyjie: Luypuy-
dwt gnpdpupugnid kujwt thnthnpunipinitubp Bu wnwewtnid twl Ynuinpnighnt wymipbph $hghljudk-
huwthjuljwt pimipuqptph nne hwdwihph hwdwp [2]:
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Lugpuydutt gnpéplipugh wpwidbwhwwnlnipnitubpp b ophttwswthnipniutpt hpkig wpwnwgn-
nudt ki guninid hnquwdwyhtt Ynunpdwsph nnkuph b junnigwsph Jpw, npnkn nwppbipuljynid B

w) twptwwt puypuydwt opwijup, npp dkddwuwdp nbnupuwrhdus bt dbpbiwdwuh wpuwph
dwljkpbnyph Ypw, nip gnpénid b wpwdbjugnyt jwpnidubpp, juppus phinudwsphg, jupnidutph
ninuljdwt wnuynipniihg b dulbplnipuyght obipnbph $hqhjudtuumthjuljut Jhdwljhg,

p) hnguwduyhti fwpkph qupqugdwi gnunhl hpkh piinpny’ fwpkph b gpuilg &wlunh swpdh hknpk-
nny b jhywhnus hmndusubpny,

q) hnquwduyhtt Jhpptwlninpjusph gnunply, npp Abwynpymd t qupnudubph wwuppbpuopewuubph
Ypohtt thnynud b pwn wpwig b piputmd’ winwbwny juhun wpinuwhwynyus hunhljuingpyudp
unwnhl thupnh nbup hwdw nupuswljui wknupwsudundp:

znquubuwyhtt Yninpguspubinhtt punpng k hpkig unnigyusph wthwdwubnnipiniup, npp juuydws
pugpuydwtt gnpdplipugh wnwbudtwhwnlmpiniuubkph htwn, wjt £ hp htppht punpnoynid | yniph dhijpn-
Junnigqubph Juquny, hwnlmpniutbkpny, pununphsubnh swthtpng b mwpwplingpe wpuntbkph unljw-
jnipjudp:

Uhipnjunnigduspuyhtt wpnidny hnquwswihtt Ynunpusph dwulbplnypt niuh Epynt hhdbwlwb
gnunpubp. wnwehup Lwph wnwowgdw b ghljjuyhtt qupgugdus wpynipt E, npp dwbipwhwnhply b jhuyw-
hnldws nkup mbh, kplpnpnp wpugplipwug Jpglwpuypupiwi gnuinhi, nplt niith junonpuhwnply poipk-
nuyht Junnigyubp:

Onihnfjuwljut pintdwénipyut yuydwubpnid hnqghwsuyghtt Juwuduspuph wnwowgdw b Lmpkph
qupqugdut Jhubnhjut gaunljudlb ptunype E jpnid: Sknuyghtt dhpndwduiubpnid dhjpnjunnigusph pu-
nunphsubph nuppbp dbjumhjuljwt hwnlnipnitubph b dhjpnyjuunhly dhwhwpupnnmdubph wpgnib-
pny pupwinwd E npnpwljh hwndusubph wdpugnid bt dhjpngwptph Swgnid, npnup qupquinid B dhigh
hwonpn, hudbdwwnwpup yjuwunhl dhipndwdup b gunupnid, nphg htivn kpnhhojuy gnpdplpugp
Unhudnud t: Ujy plpwugpnid &wph wihbkph wuppbpuljut hynuwdubph wpyniipny wyn dwlbplinypiutpp
hngws b thwynih nkup ki unwbnid:

Utpttwdwubph pujpuydwtt yuwnwnubpp puguhuynbint tyuwnwlng jupbnp tywbwlnipmnil
nith hnquubwiht Yninpgusph dultpiinyph Jbpinidnipiniup, npnyghtunb.

w) Ynunpdusph Jpu ubpluyugdus b hnquwswhtt puypuwydwi pnpnp thoybpp, wyt hhpdtwljut dheng
E puypuyydwtt yuwndwnubph nkjpthjujuwt wpunwnpnydwb hwdwp,

P Ynupdusph Jpu puguwhuwyngmd ki Lwpbph wnwowgdwi b qupqugdw pnnp wnwbdiwhwn-
Ynipynittikpp, Juwyws pini]wsnipjul pinygpny b wkuwyny, ymph pujpuydwip phuwljugkng
hwwnlnipniuny, hyytu twb fwptph qupqugdwt pupwgpp b htwpbpp, npnup phjunpnud Eu
dwEpunyph npnowlh hwndusubpnid wdpugdwt mkluninghwubph Jhpundwb wuhpudtownnt-
pjntup,

¢) Ynupyusph jurnigyudpt wpnugninid k puypuydwi nbnuyhtt wuwydwuikpp b puypuydwi puny-
pny (dwdnighly jud thpupnil) punpnomd b puypuydwipn hwigigpus dhjpn- b dwljpnyjuunhly
Alwpiwpuinnmudubph wunhgwip:

Uhwgnipjut Yntunpnijnpy wdpnipjub Jpuw wqnnn gnpéntubpp pupn b mwpwpbnyp Eu: Unb-
nwljunughl Lupdwl tuwly (huknh b Yniunh Sujunughtt hwnjuwsnmd wnweowtunid Eu tnpdwy b onpwithnn
upnudubph Yninwynidukp, hul hnthnpupujub Sndwt b npnpdwt (M, T) hmdwwnbn pEntduspp tywu-
unud E pupy jupjusuyhtt Jhdwljh wnwdl] punwgdwip: @nthnjuwljw pupy pintdwsph wqpbgnipjut
ubkppn, hwnjuybu Jhugnipjut gwuljunughtt hwindusubpnid thojuninnuhwjug ninpnipnitibpny wow-
owtinid b thnthnpuwlub Uhipnnbnuowpdtp, npnup b uinbndnud b duljkpbnipuyghtt Juwuusputp (bpk-
wnhtq): Uy yquydwbubpnid Jupbnp tpwbwlnipnit nith tub Yntugh yymph tygunuluwhwupdwp ptnpnt-
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pintup, nph wjwuwnhl hwnlmpniuibpp htwpuwynphtiu nhdugpnid b nutnunuginid bu dwljEpbnipught
Juwu]ubputiph wnwewgnidp:

Lunbgdwt b (+M,T) pinuudph hudwnbny wqptgnipniuibpp hwigbhgunud b dhwgnipnibtbpnud
ntnnwljunuyhtt b Swduyuyhtt jupnudubph Jepupuwpudwip, hbnbwpwp b gpuig Abwppwponnudubph thn-
thnpumljdwtip, nph yuumdwrny vhugmpjut dby mbuwlupup dupdwt pupjudwt punypp pupn wmbup k|
unwinid: Ujt Jupdws £ twb Ymiunh b gpw kqpliph dbwswthbphg, tunduspnid gnpénn yypldusdphg,
ntnwlunughtt dwlbpinyputph dhipn- b dwlipnbpypuwswthnmipinitiubphg, htyybu twb thnpowtgyny
pwipn pintjudph punuinphyikph hwpwptpuygmpyniihg b gputg thnthnpedwb pinygphg, nph wpyniipnud
nkuwlwpup fopdwb Ynunwljdwt gnpswljhgp fupnn kwdk) dhgh e, = 3,2 ...3,5-h:

Uwlwduprhy Eu Ephpuyhtt dhwugmipniuibph hnquwswyhtt thnpdwpynidutpp [3], npnugnid hwdw-
1hn jupgny bdwbwldus L wyy dhwgnipmitubph wyiwwnwipn Ynunpnijnpy (nuppbp jupnudubph
Ynunwlhsitp), mbkjnuninghwlwt (kplynt twppbp punyph tunbkgnidubp), pintduspuyhtt (hnthnjuwlu
o6nnn b ninpnn dndktntbph wpwtdhtt jud hudwnbn wqpbgnipnit) b owhwgnpswjut (9kpduyght
pRpruyht quownbp, dpuninpuuught tkpgnpénid b Ynnnghnt vhowquyn) gnpénuutinh hwdwwntn b mwuppbkp
qnignpnnudubpny wqpbkgmpjubt phypbpmd: ‘LoJwsd gnpéntiibph wnwtdhtt phnwpidwt phupbpnid
(upwtdht jupmdibph Ynunwlhsibpp” Yinpubgnid, kphpuyht whnu, tunkgmd, thopdwpymudubpp’ tho-
thnfuwljutt épnn Jud ninpnn dndbunbbpny, onnud b §nnnghnt dhowuypnud), npnup punpny b twuljh-
unud yunwupyws qquih Swjuih thnpdwpynudubpht (4], wdpnnonyht skt punipugpmid depkuwubph Yhub-
dunhulub snpuikpnid hwdwpwlh Yhpwnynn wyn dhwugnipjut Ypnpnibulnipmiup b sk tywuwnnid
Juwuqubpubiph nkjuuhjuljut wpuwnwunpnydwt hwjuwunh dbkpnnh dpwljdwn:

Zupyh wnubnyg tpdwd gqnpénuubtph puqUuquinipnitp, htyybu twb npuighg pipupwygniph
wnbynn wwpwdbnpkph qquih phip, npnip hwdw Gkplujugdnd i dhowljuypwjhlt wpdbputpm]
tywunwluwhwpdwp | junupl] hwdwywnueowt quuwupgnid b wpwehtt thnynud nrunudbwuhply
gnpdnuubph npnowlh judph wqpbkgnipniup: Upn byunwlng ghnwpldus bu 2UMNZ dkpktughnnipjui
wdphnuh htnwqnunuub jupnpunnphuynid junwpws hnquwswghtt hopdwupynidubpnid wvnwugus
Ununpduspubpp.  thnpdwidnipubpp wnnuuww  45-hg (o7 = 415 Uw, 05 = 710 UM, HB = 185 ... 190)
yuwnpuunyws hwjupnyh Ynbunpnijghw yphquuwwnhl Ephpughtt vhugmpiniung (4nputgnid, tunk-
gnud, tphpughtt Uhwgmpinit) r/d = 0,005, D/d = 1,5, 820H7/j6, 6j;9/h9, phntfuspp hwdwintn wwn-
nwlui énnwd b nnpoid onpwthnn b unpdwy jwpnudubph /0 = 0,45 ... 0,60 hwpwpkpnipjudp, hopdwp-
Unudbpp onnud (. 1):

u- N
| '/73 A3 S s
| Y 1
/%L, T
22 gl 2
u—i

Ul. 1. @npdwudnioh funnigjuspp
UpJws hnquwduyhtt thopdwpynidutpp (phy wdwbwlnud Bu wpnwungpudwubpomd. nbnujuydws

Ubptkuwttph b mkunnghwljwt vwppwynpnidubiph dhowuljjuy thubknubpnid tphpuyhtt hugnipniuubph
wojuwnwipp:
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Blukny Ephpwght vhwgnipiniuubph §ntuinpnijnhy, mktninghuljut b owhwgnpsujut wnwtd-

twhwinmpymbukphg Uhugmpjub dke wniw ki phnifwspuyht nkdhuh b jupuswdbwpwndub gh-
duljh hbwnlyw) thnthnpumpiniuubpn (uy. 2).

oyws jupnidubph Ynunwlhsubph jupduwduwghtt puonbpnh Jkpunpnudp b gputg mwpwpinype
wqpblgnipniup Swwjuyht, dwibplnipughl, gdughtt b mbknuyht (thnpp nknudwunid),
wqnnn phni]wsph pununphsibph nuppbp gpubnpniditpp wewdh jud hwdwnbn gnpénn thn-
thnpumjut épnwd b ninpnud, ninpnn Undbunh wthwjuuwpuwswth puound Ephph wohiwnwtpw-
jht kqpny, hul Yninwljnught pntfwsphiip tunkgdwb kpupnipyudp,
dthwgnipniunid b Ephph nbnuppdwut gninnud mwpwpnye tunbkgnidubph Jhpundwb wpnnit-
pmid wpyywsph jud pugulh wnweowgnid, npp Ythnjuh Ynbunwlunughtt Ypngnibwlnipmniup b
nbuwlupup gupnudp,
tphph Ypw pun kpjupnipyub b pupdpnipyub’ pheijwsph b wpnpnn jupnudibph whhujwuwpu-
swith puipjuntup,
1hutrh b Yniunh muppkp §nonmpnibtinh quwndwrny tpluytuljut (nnpnn) b juybwlwi (dnnn)
phdnplughwbph wwppbpnipnitbpp, npnp vhwgnipmniinid hwigkhgunud Bu Yntiinwljunughte
(upnidubph wthwjwuwpwswh pushudwip, hyybu twb Ynnwljunughtt sthdwt wnwewgduiip,
oywd sthuwt yuundwnny dulbpinipuyhtt jhipudwodwt b Juwudusputph (pptnhig) wnwew-
gnid, npnlp hnghwdwyhtt puypuydwtt oowutitip Eu:

Uojws phqhudbjumthjulub kplinypltph gnidwpughtt wqnbgnpjub Gkppn hwnnpmnn nynpng

Undkuwnp dhwgnipjub Yntunpnijnhy wwpptph dhelt pugpuynid £ htnbywy ophttwswhmpjudp: Uygqpnid
nnpmudt plpniidmd £ Yntinwlunnd gnpsnng wpldwsphg untndqws thnthnjuwlwi hnbbuhdnippudp
puwjujws othdwt nidkpny, npntp Yntnwlunnid wpwewgunid ki wnwdqulju nwighighwy Jhjpnunbnu-
owndtin: Uwhdwbughtt dhdwlnid Ynnuljnnid ujudws hwpwpbpuljut uvwhph yundweny uyunynd
wynydusph Ypnpnibwlnipniip b nnpdut dbwgus swthwpwdhutt pugniund t Ephph §nnughtt wohiw-
wnwlipuyhtt bqpp: Upyniupnud nynpnn dndkunp pupugnud | iunbkgdwi b Eppph dheli:

Ephpught hwgmpmutbph wowl] nwpwdsws swihbph b bunduspibph  hwdwp' d =

15..110 if, bxh = (6x6) ...(28x16) 1/u/?, r/d = 0,015...0,025, D,/d = Do;/d =1,5..1,6, l;/d =1,3...1,5,
H7/j6, H7/k6, H7/n6 (6. = —12,5..16,5 dlu/) — (hubnbbkp, H9/h9, j;9/h9, N9/h9, P9/h9 (6, =

=52..

.48 ) — tphpubp, éndwb nhypnid jupnidubph Ynunwljdwt gnpswljhgubpp b hwnnyph phpnt-

prut wulnibubpp 4, B U B’ Yhwnbpnud vnwinud Bu hbnlbyuw) wpdbpubnp. g, = 1,7, age = 2,2, aggr = 2,7,
j' = 10°, hudwwnkn sndwl b npnpuwt nhypmd, B” hnmd @, ~ 3,0, j' = 20° (. 2w):

Okmaxi

P \ A
f 2 tr
L
b O \,-l:f] (hp) T
o.l'u=f2(lp) C’
T=f(1 syl
: 3(Lo) Z 4
av
Tmax O umax L—dﬁnm
wu P q

Ul. 2.REntijubph bt jupnidubph puohunidp. w - tphph tqpuigdny, p — tphph tpjupnipjudp b
pwpdpnipjudp, q - ntnnwljnughtt jupmditpp Jhugnipyniimid
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Qtwyws Lphpughtt winuh hwwnwlymd jwpmdtbph ynunwldwb pupdp wunhgwbh' Ephpugh
dhwignipniuubph swhwgnpswlw puypuynidubpp bt hnqhwduwyghtt hnpdwplynidubpp hwunwnnd Eu, np
Juwududpuyhtt gnpéntubph hwdwhp wgpkgnipjut nhypnid, npnughg qgipwljppnnp Ynunwlunuyght dhij-
nnunbnuownpdtpb kb, hnquuwbwhtt Juwudusputipn dwgniud b gwpbpp qupquinid i jntnwljunuyghtt dw-
Ytplnyph A4 b € Yhnbpmd (uly. 2q): &wpkph qupgquguut ninpnipniup jupus L wuppbpuopowiiughe
qtippupnudttph wpdtphg b hmpnpuwlut pintwsph punwnphsttphg:

Pupdn wuppbkpuopowbiuwghtt gipjupmidubph nhwypnmid hnquwduwyhtt Juwuduspubpp swgnd b
Swpkpp qupquinud kb tphpught winup hujunpp hwndwshg (uly. 3w), hulj tphpuyhtt winup spowljuwy-
pnud wyt mbnuyhtt b Yhwlynpdwuh punype | jpoud, npp hwdwyuwnwupownid | Ephpughtt Yanh Jpu nn-
nnn Undbnh woplu ninynipjuup: dhpptwlnunupduspp iphpuyht wlnuh dnn b nknupwoguws, npp
unyuybu hwunwnnd E dhugnipjut junnigquspuyhtt wdpnipjut Jpu tunbkgdw gipuljohn wqpbkgnt-
pjut dwuht:

w F
U. 3. Gphpught dhugnmpjut hnqhwéuyhtt Ynnpduspp hudwnkn gquunwljub $ndwi b nnpdwh ghypnid.
w — nhupp (uybhwljwi huwnguénid, p - Ynnpudph mbtnupwgunidp thuteh Jpu

Swdp ghpjupnidubph nhypnid tphpuyhtt winuh jupguswihtt nuonh wqpkgnipniup hwdbdwnw-
pup bwub E nuntind. guptph qupqugdwt nknudwut Ephpughtt wnuh oppwljuypnid qquih tmwupwdp £
gpuynid, hull ypotwmlnuinpguspp hinwgdws £ wnuhg:

Zudwwnbn (M, T) phinudusph nhwypnud, Juhiws 7 onpwithnn jwpnudubiph wpdbtphg, Jipguwlynup-
Jwépp Swjwjuyhtt nnkup E utnwbinid b hnquwdwjhtt puypuydwts hwwnnyph tjundudp puuwynpynid k
j' =20..35°h nwul:

Sthuuthjujwut wpunwnpnydwt witughnwljut dbpngp hpwnkih Edhuwyt dhjpnjunniguspughte
Juwuqudputiph b hnghwduyhtt Yninpjusputinh mbuptph npujujut quuhwndwt b wundwnubph pw-
guhujndwt hwdwp, npp hbnwgnumpjut twpbwlwb thnybt £ b putmpugpnid E updws Eplnypubph
wnwowgdwl, qupqugdut b pujpwydwl ptipwugpn, Jupws Yntunpnijnhy b mkptnnghwuljut punyph
ptpnipnibttnhg, pintduédnipjut nkdhuhg b Ynenghntt dhowuyph whpnyjuwnpbh dwjupnuljh wgqnk-
gnipniihg: Upwwnwnpnodwi Eplpnpy thnynod wihpwdbon | nw) puwtwjuljwt quuhwwnnidutp dhljpn-
wjwuwnhl ghdnplugdut yuwndwnny Yntunpniljghnt yniptph dhjpnjunnigyusph pununphsutph $h-
qhjuui b Epjpusuhwlut wuwpudtnpbph hnthnpudwb, ghppinidusputiph punyph b wpdbpubkph, sw-
hwgnpswljutt gnpéniitbph b Ynnnqhntt dhowjuyph wqnbgnipjut wwpwdbnpkph b ngputg qpunhbun-
utph JEpwpbkpuy: Upn tyquunwlny Yhpundmd &b phnnwdubph b swihndubph bhqhujub dbpnnubp b
uwppwynpnidukp, npnighg Yninpjuspupuinipyut ke wnwyk) oqginugnpdynid u hkwnlyuukpp.

1) owwhjuhwb b LEjwpnuwhtt Twipughnwluyhit kpny - Yhpunynwd E puypuydwt Uhjpnljw-
nnigwspuhtt punypp dhe- b ukphwwnpluyhtt dwwppuyubpny, htyybu bwb dhipnnbihEdu
ntuntfbwuhplnt b hwnpljubph dhpnkpjpusuhwlut suhnudubp junwpbnt tyunwlng,

2) nhkuwngkiwunpnijnnipught 4Epmdmpnit - oquuugnpsymd L dhpnuyjjuunhl dbwpiwpindwi
htwnlwlpny Wniph pnipknuyhtt jurnigqusdpnid nknh niuibkgus thnyuhtt hopuwlbpyndubkph,
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nhunughwibph jnnuldwl, Eipudwtpunhnwluht Jtwugwsputph b nwpwplingpe wpwwn-
ubkph, hsybu bwb Jbwgnpnughtt jupnudubph puguhwjndwt hwdwp,

3) spuypuynn $pqhjuljmb vkpnyutp — Yhpwnynd i wupphpuwi pintwnpdwt pupwgpnid iynt-
ptnh dhqhjujut hwnlnipniuubph (lwquhuwlub puthwighihnipmnit b dwsnighnipinil, kY-
npwhunnijnpympinty, hwigniguyhtt fEjnpuhunnppujuinipni) wipinhwn b punhwnniu
gpuigdwut tyyuwnwlyny, npp pny; E twjhu huljl] hnqhwsughtt pujpuydw nne gqnpdpupwgp, dw-
piph qupquguwt Jhubnhljwt b yepptwljut pujpuynidt wintinwln tnuuwyny [5],

4) dbnunugpuhjului b vhipnjupspoipiniuubph swihdwb dkpngubp — pny) o twwhu Jpetw-
puypuynidhg htwnn Ynupguwsph unipp dwljkplinipuyht sgkpukph (0 ... 0,15 ¢/2) hwnhluyht junnig-
Jusph b dbjuwihjuljut hwnlmpniuubph (hypnipjpusuhului b dhjpnjupsbpnipjut sw-
thnudubip) npnodwt wpyniupny Juunwpt) Jhpnyjuunpl dbwpwpundwt pptuljuljut ghwhw-
unudbp b pugwhwynt) npuig ophtwswthnmpnibibpp juudws wwppbpulwh phni]wsntpjul
punyphg b wupwdbnpbphg: Fkpwdnip b pupdp jupdpmipjudp odnjws ynnuuwnikpnhg wyuwn-
puunyws dkpktwdwubph Ynnpduspubph wpuwnwnpnodwt nkypnid, tpp hnquubswyht Lwpkph
qupqugiwt gnunhubpp pugwhwyn b hunwly hwiigbu skt quthu, tydws dkpnnp hnguwswgh
puypuydwt ntuntdtwuhpdwt wnwy ] dwwnskih b hhdbwlwt k [6]:

dtpnhhojwy Ukpnputnhg npuk dkhh punpnipmniip b hbnwgnnnipjut hpuljutwugnidp ukpunpki
wniyynid Eu ntumdbwuhpynn opjijnh (Ukpkuwdwu, hwiqnyg) Yntunnpnijnhy, nkjuuininghwljul, owhw-
gnpbwijwmtt punipwgqpbphtt b mbuhjujwt wpunwnpnydwin tbpujugynny yuwhwbetbphl: Thwwply-
Jws tphpuyhtt Jhugmpjut Yninpduspubnh nkuuthjuljut wpuwnwunpnodwt b gnpénutkph pwbwlulwut
qguiwhuwwndwl hwdwp twppwnbumd E Yhpunk] hnguwswhtt pujpujdwutt gnnpubph dwlpbnipught
otpunbnh dhipnupdpnipmitubtph swhdwt dkpngp:

Ununpjuwspwpuimjutt dbpnnh Jhpundwdp htwpuynp k quuwhwnt) qhubinh §inputgnid - Ephpu-
jht wljnu - unbkgnud» hwdwhp (updwt Ynunwlhsnid wnwtdhtt panunphsutinh Jepungpdut Eplingpen,
npnok| nputg widunubg thnpupunupd nknupwoidwt vwhdwbpp b wpwewnnk) Ynunpniljnhy dhw-
thnpunidukp, npnug nhypnid tuqtgynid Jud b pugunynid E jnipupwitisiniph jupdwswyht nupwnbph thn-
huwmqnbgnipniun:

OCOBEHHOCTH YCTAJOCTHOM ®PAKTOJIOTUA MPU3MATUYECKUX IMIMOHOYHBIX
COE/IMHEHU U OCHOBbI UX TEXHUYECKOM TUATHOCTUKH

B.K. Coromonsin, ML.I'. Ctaksin
Hayuonanenuiii nonumexuuueckuti ynusepcumem Apmenuu (HIIVA)

KiroueBble cjI0Ba: MIMOHOYHOE COCOMHEHHE, NEPEMEHHOE CIIOKHOE Harpy>KeHHe, yCTaJllOCTHOE pas3pylLIeHHE, 30Ha
Pa3BUTHS TPELIHH, A0JIOM, TEXHHUECKAs TUarHOCTUKA pa3pyIIeHUs

PaccMoTpeHb! pHU3MKO-MEXaHUYECKUE aCIIEKThl YCTaJIOCTHOTO Pa3pyILEHHUs], 30HbI ¥ TPACKTOPUH OTIEIbHBIX (a3
paspymieHus Ha IIOBEPXHOCTH H3JI0OMAa, KOTOPBIE SBIIAIOTCS OCHOBOM Ui pa3pabOTKHM METOJa TEXHHYECKOH
JUarHOCTHKHN paspyuieHus. IlpencraBieHsl cioy4dau paspylleHHil, BO3HUKIIMX OT COBMECTHOTO JIeCTBUSA
MHKpPOTIEPEMENICHN Ha KOHTAKTHON IOBEPXHOCTH M KOHLEHTPATOPOB HANpPsDKEHWI (SOMHWYHBIX M COBMECTHBIX),
JEHCTBYIOIINX B OMNAacHOM CEUYEHHMH UIMOHOYHBIX COCIUHEHHUI, NPH NEPEeMEHHOM CJIO0XHOM pEeXHME HarpyXeHus

(COBMECTHBIH KPYTOBOW U3THO M KPY>KEHHE).
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ChULULruruguuL vekevuver

FATIGUE FRACTOLOGY SPECIFICATIONS OF PRISMATIC KEY JONTS AND BASIS OF ITS
TECHNICAL DIAGNOSTICS

V.K. Soghomonyan, M.G. Stakyan
National Polytechnic University of Armenia (NPUA)

Keywords: key joint, variable complex loading, fatigue fracture, crack development zone, rupture area, technical
diagnostics of fracture

The physical-mechanical aspects of fatigue fracture, zones and trajectories of individual phases of fracture on the
fracture surface are observed, which are the basis for development of the technical diagnostics method of fractures. It is
introduced fracture cases which are the results of micromovings combined the effect on the contact surface and stress
concentrators (individual and joint), operating in the dangerous sections of key joints under the variable complex
loading (co-rotating bending and torsion)
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VIK 691.175

MNPOBJEMbBI IPECCOBAHUSA OBOJIOYEK U3 ITIOJIMMEPHOI'O KOMITIO3UTA
J.K. Be3zosin
Hayuonanvnoui Ynusepcumem Apxumexmypor u Cmpoumenscmea Apmenuu, OOO “Yananap”

Knwuesuvie cnoea: xonuueckue 060JZO’~IKU, noaumepsvl, KOMno3umasl, mexnHojiocuu camonpecco6arusl, CmexKjioniacmuKka

Pa3pa6omaﬁa meopemu4ecKkasa OCHO8a 0715l MEXHONI02UYECKO20 camonpeccosarnusl KOHU4eCKux obonouex uz
NOJIUMEPHO20 KOMNO3UMHO20 Mamepuajd. ﬂoxaa’ano, umo npu uUcnojlb306anuu ons H(lpleCHOﬁ npeccyiomeﬁ 0bo104KU
KomMnosuma ¢ 4embuvlpexKpamHtbiMu pasHuyamu Moay./lﬂ ynpyeocmu no I’lpOdO/leblM U Koavyeesvim HanpaelerHusim ons
H@yCé’t@HHOIJ KOHUYeCKOoU 060]10’{7(1/{, oasnenue npeccoseanusl A6j1Aemcs padéHOMEPHBIM.

1. Onucanue TeXHOJOTHH CAMONIPECCOBAHUS

OnHoit u3 caMbIX 3((GEKTUBHBIX TEXHOJIOTHH MOIYyYEeHHs JIEMEHTOB KOHCTPYKIMH M U3AEIUH U3 HOJIUMEPHOTO
KOMIIO3MTa SBJIICTCS HAMOTKa IPOIMTAHHOIO CBs3ylOUMM nojiydabpukara (B BUAE JIEHTHl WIM TKaHU) Ha
METAUTMYECKYIO ONPABKY, SIBIISIONIYIOCS (DOPMOIA, M IPECCOBaHUE B IpoLiecce nmoimmepu3auu. [IpeccoBanue sBisieTcs
HEOOXO0AMMOM TpoLeAypOr AJIs MONYyYeHUS KOMIIO3UTHOro u3zenusi. CyliecTByeT aBTOKJIABHBIM CIOCO0, KOTOPBIH
obecrieuMBaeT pPaBHOMEPHOE JaBJIEHHE II0 BCEH IMOBEPXHOCTH, OJHAKO PEaJbHO A3TOT0 MOXHO JOOWTHCS JIMILIB
MIPECCOBAaHNEM C HE3HAUYNTEIbHBIM JIaBJICHHEM, NPUYEM IpeccoBaHne d(PPEKTUBHO B IPOIECcCe OTBEPIKICHNUS, TaK KaK
3¢ QEKT OT NMPeABAPUTEIHFHOTO MPECCOBAHMS IOCIE BBIBOJA KOHCTPYKLHUM W3 aBTOKJIABA CYIIECTBEHHO CHMXKACTCH.
PaccmaTpuBaeTcs Mertox camomnpeccoBaHus. Ha amoMuHHEBYIO OmpaBKy IOCIE HaHECEHHWs ciios (Qroporuiacta
HaMaThIBAIOTCSl CJIOM KOMIIO3MTA, IPONHMTAHHBIE CBA3YIONIMMH, KOTOPBIE MOTYT 4YEpEIOBaThCsl CO  CIOSMH,
apMHPOBAaHHBIMU B HANPaBIEHHUHM BJAOIb OCH ONPABKH, WIM CIOSAMH U3 MPONUTAHHOW TKaHH, SBIISIOIIUMUCS
noimydabpukarom. IloBepx KOMIIO3MTa, Ha IOBEPXHOCTh KOTOPOTO IIOMEIIAIOTCS CIOM (TOPOIUIACTa, I
MpCAOTBpAILICHUA TMPUIUIIAHWA, HaMAaTbIBACTCA CTalJibHas JICHTA. 3areM Bcs IMOJYUYCHHass KOMIIO3UIUA TMOMCHIACTCA B
Mc4b, rA€ NPpOUCXOAUT NOJIUMEpHU3ALUA. le/I TMOBBIIICHUHN TEMIICPATYPhbI AJIIOMUHUCBAA OIIpaBKa paCIIupACTCA CUIIbHCC
YeM CTalbHast JIEHTa, IIPH 3TOM 3a30p, 3aII0JHEHHBIH KOMIIO3UTOM YMEHBILIACTCS, YEMY HPEISITCTBYET KOMIIO3UT, TAKHM
00pa3oM NPOUCXOUT MPECCOBAHME KOMITO3UTA B IIPOLIECCE €0 OTBEPKICHUS. DTOT METOJl 0COOCHHO (P eKTUBEH NpH
W3TOTOBJICHUHN IIMIMHAPUYECKUX O0OJIOUEK OOJBIINX AMAMETPOB, XOTS OBII MCIOIB30BaH M IIPH MOJTYYEHUH TOHKUX
TpyO. Pe3ynpraTbl HCHBITAHWS TOMYYCHHOTO KOMIIO3UTA IIOKA3bIBAIOT CYIIECTBEHHOE NPEBBIIICHUE 3HAYCHUH
MIPOYHOCTH U MOAYJISL yIPYTOCTH KOMIIO3UTA, OIyY€HHOTO METOIOM CaMOIIPECCOBAHMS 110 OTHOIICHUIO K KOMIIO3HTY,
MOJy4eHHOMY aBTOKJaBHbIM MeTofoMm [2,3]. Opnako d1OoT Meron dS(O(EeKTHBEH JHIIb IS H3rOTOBICHHS
LUIHHIPUYECKUX 000JIOUEK, B CiIydyae Xke, Koraa oopa3yromias 000I09KN BpaIlleH!s HE MapajiebHa IIPOA0JIbHON OCH,
UMEeeT MECTO COCKaJIb3bIBaHHE JICHTHI B HAIPABJICHUH BJIOJIb OCH, U IIPECCOBAHUE HE OCyllecTBiIseTcs. B aToMm ciydae,
NPE/ICTAaBISIETCS]  11e1ecO00pa3HbIM CTAIBHYIO JIGHTY 3aMEHUTh CTaJbHOM 000JI0YKOH, (PaKTUUECKH SIBIISIOLIEHCS
Hapy»XHO# (opmoii utst npeccoBanust. Hapyknas ¢popma 10KHA OBITH CKpEIUICHa ¢ BHYTPEHHEW ISl HEIOIYILIEHNUS ee
CMELIEHNs B IPOJOJILHOM HaNpaBlIeHUH OTHOCUTEIBHO BHYTpeHHEH (opmsl (puc. 1).

UroObl HE 3arpOMO’KAATH YEPTEX, CIOHM, COOTBETCTBYIOLIME OIpAaBKE, MOIMy(paOpHKaTy KOMIIO3UTa W CTaJbHOM
Hapy>XHOH (hOPMBI, MBI IOKA3bIBAEM TOJBKO CO CTOPOHBI TOPIAa KOHWIECKOH 000m0uku. Pa3zmeps! a 1 b cOOTBETCTBYIOT
PacCTOSHUIO OT TOPLOB YCEUYCHHOW KOHMYECKOW 0005I04YKH OT HeHTpa O,S COOTBETCTBYET PACCTOSHUIO OT MECTa
3aKpeIUICHUS CTATBHOW KOHMYECKOH 000I0UKHY, SBJISOIICICS Hapy>KHOU (hOpMOH, ¢ BHYTPEHHEH onpaBKoii oT Touku 0.

[Tocne momenieHust Bceil KOMIIO3UIIMM B TI€Yb W HAarpeBa ¢ BHYTPEHHSS OIpaBKa, Marepuall KOTOPOH HMeeT
koadpdunueHT TerioBoro pacmmpenus (KTP), paBHsblif A, pacmmpsieTcs 0ombIe, 4eM HapyKHAs CTalbHast 000JI09Ka ¢

KTP, paBubiM A, (A4, > A,). Paccrosiune Mexay popMamMy yMEHBIIAETCS, 32 CUET YEero KOMITO3HT IPECCYEeTCH.
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s

Puc. 1. Cxema coOpaHHOil KOMIIO3MLMU /IS KOHUYECKOH 000/104KHU: 1- MaccuBHAasl aJIOMHHHeBast
KOHHYeCcKasi ONpPaBKa, 2 — noaygadpukar KoMno3urTa, 3 — Hapy:kHasi popma

2. Pacyer HANpPS:KEHHOI0 COCTOSIHMS HAPY:KHOH W30TPONHON mpeccylomeii 000JI0YKM W JaBJIeHUS
NpeccoBaHus.

B rmpomecce HarpeBa TOYKHM Hapy>KHOH Ipeccyromiell OOOJIOYKHM HMMEIOT BO3MOXHOCTh IIE€pEMEIICHHS B
MIPOJIOJIBHOM HAIIPABIEHUHM OTHOCHUTEIBHO BHYTPEHHEH ONpPaBKM 3a HCKIIOYEHHEM TOYEK, COOTBETCTBYIOIIMX
koopaunate S. [Ipyn 3TOM conpoTHBIEHHE B3aMMHOMY CIBHTY ()OPM CO CTOPOHBI IEPBOHAYAIBHO CMSTYEHHOTO OT
TEMITEpaTyphI CB3YIOIIEro HUYTOXXHO. BClleIcTBIE MaCCHBHOCTH BHYTPEHHEH aJIFOMHHUEBOH (POPMBI, MOXKEM CUMTATh,
4yTo ee AeopMaluy, CBA3aHHBIE C MEXAaHUYECKHM BO3JEHCTBHEM, IPEHEOPEIKMMO MaJlbl M ee o0uue aedopMaiui Bo
BCceX HampaBlieHHAX paBHBI A;AT (AT— yBemudeHHe TeMIepaTypbl, HAYMHAs OT €€ 3HAYCHWS, COOTBETCTBYIOIIETO
cOopke Bcell KOMIO3UIMKU). Y CTallbHOI HapyKHOI (GopMbl H3MEHEHHE TEMIIEPaTyphl IPUBOAUT K nedopmauusim A,AT
BO BCEX HalpaBJIEHHUSX, HO KPOME TOrO0 y HEe HMEIT MeCTO M JAeopMaluy, CBS3aHHBIE C MEXaHHYECKHM
BO3eiicTBHEM. Pa3HMIIa MEXIy MepeMeIleHUsIMH TOYEK HapyXHOH OOOJOYKH M BHYTPEHHEH (OPMBI SBISIETCS HX
OTHOCHTENBHBIM mepeMerneHreM. Ilpm HarpeBe BHyTpeHHssT (opMa CHaBIMBAaeT IOJATIMBBIA 1oiydadbpukar
KOMITIO3MTa, KOTOPBIH, MCHBITHIBAas CONMPOTHUBJIEHHE CO CTOPOHBI HAapy)XHOW (DOpMBI, ClABIMBAETCs, YIUIOTHSSICH, U
repeacT AaBJIcHUE HapyX HOH (Gopme. O4eBHIHO, YTO JaBICHHE MEXIY MOy(padpukaToM KOMIIO3UTAa U BHYTPEHHEH
(dopmoii Takoe ke, Kak M JaBICHHE MEXIy HHM >X€ U Hapy»XHOW OO0OJIOYKOW, a BO3HHMKAIOUIME KacaTelbHbIE
HANPSDKCHUST TIPEHEOpe)kMMO Manbl. EciaM mepBOHAYaNbHBIN 3a30p MEXAYy HapyKHOW OOONOYKOH W BHYTpEHHEU
(dopmoii ObUT paBeH t, TO 3a CUET YIUIOTHEHHS! KOMIIO3MTa OH YMEHBIIAETCS W CTAHOBUTCS PAaBHBIM t;. 3HAa4YEHHE t;
MOJET OBITh OIPENENICHO IyTEM 3aMepa TOJILIMHBI YK€ M3TOTOBIEHHOTO KOMITO3HMTA, OJTHAKO Ul OOJbIepa3MEpPHbIX
KOHCTPYKIMH pa3Huna t — t;MOET ObITh IPUHATA PABHOH HYJIIO.

[TonoxxuMm, 4TO MMEET MECTO HMCKOMOE jaaBieHHe npeccoBaHus q(x). Ecam orceub jeByr0 4acTb HapyKHOU
000JI0YKH COOTBETCTBEHHO KOOPAWHATE X M PAacCMOTPETh €€ PaBHOBECHE, TO, IPOSKTHPYS BCE CHIIBI HA NMPOAOJILHYIO
0Cb, MMOJIy4YUM

X

f q)ydy, (2.1)

a
rae | — HampaBiieHHE BJOJIb 00pa3yroliei KoHyca, § — TOJIIHNHA 000JIOUKH.

sina

o(x) = 6xcos?a

IToCKONBKY MMEET MECTO OYEBHMAHAS OCEBas CHMMETPHSA, Ha YEPTEXKE O, HE 3aBUCHT OT ¢ M IOKa3aHO Oe3
npupamenns (puc. 2). OTMETHM, 4YTO CTPENKH, YKa3bIBAIOIIWE HANpAaBIEHHA Oy, HAXOMATCA B IUIOCKOCTH,

TIEPIICHANKYISIPHOH ocH L.
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Puc. 2. Cxema elicTBHSI HANIPSIAKEHHUS HA 3JIEMEHT 000J109KH

[TpoekTHupys BCe CHUIBI, ACHCTBYIOIIME HA JJIEMEHT HA HANpPAaBICHHEC HOPMAIM M BHYTPCHHEH IOBEPXHOCTH
000JI0YKH, ITOITYINM
qg(x)xsina

0y (x) = (2.2)

6cos?a

Paccmorpum teneps nedopmanuu 06omodky. [1omokum, 9To B pe3ysibTaTe MOBBIMICHUS TEMIEpaTypsl Touka A,
COOTBETCTBYIOIIAsl TOPLy OOOJIOYKHM, IMEPEMEIAcTCs] OTHOCHTENIBLHO BHYTPEHHEH (hOpMBI, 3aHHMMas IOJIOKEHUE A,
TOUKa B, COOTBETCTBYIOIIAs TEKYILIEH KOOPANHATE X — NOJO0XKEeHUe Touku B;. IIpu atom

&p(a a)lr(a) t—t gp(x x)|r(x) t—t
s, =@ @@ t-t 500 8@ ot 23)
sina tga sina tga
Ux pazHocTh paBHa yanuHeHuto AB
8.~ = [ 160 — e o 24)

Jedbopmanun ¢ MHAEKCOM @ OTHOCATCA K aJIFOMUHHUEBOH (opMe M, BCIECICTBHE €€ MACCUBHOCTH, BCE OHU PaBHBI
A AT . TIpu Temneparypax MOJMMEPU3ALAN CTANb 1e(POPMHUPYETCS, COTIIACHO YIPYTOMY 3aKOHY
_% Ko o _K,

__+/‘{2AT £l=E E

=g F + A,AT. (2.5)

CoBmectHO pemas (2.1) u (2.5), moxyunM crieayiomniee ypaBHEHHE U OTPENEICHUS NABICHUS IPECCOBAHUS
q(x):

xq1 ¥
2 _ 2 B
x2q(x) — a2q(a) f : f q(©)Ededy. (2.6)

a

YpaBuenue (2.6) ocie HEKOTOPBIX TPEOOPa30BAHUI MOYKHO MTPECTABUTH B BHIE

x%q"(x) + 5xq'(x) + 3q(x) = 0. 2.7
[pexncrasnsist q(x) B Buge [6]:
q(x) = Cx*. (2.8)
Y NOJCTaBJisisA B (2.7), moydum.
g =7+ (2.9)
otkyna juisi k monyunm nBa 3HaueHus k = —1 u k = —3, 10 ectb pemeHue (2.7) MOXKET ObITh 3aIMCAHO TAK:
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[oxncrasisis ero B (2.6), nomyunm

q(x) =g[1 + (%)2] (2.10)

aq(a
EctecTBeHHo, C =%,OAH3KO q(a) HeusBecTHO. Ecmn  Obumto  Obl  M3BecTHO cymMmapHoe ycwiue N,

JENCTBYIOIEE HA TOPEL 0OOJIOYKH B MECTE €€ 3aKPEIIEHHs ¢ BHYTPEHHEH (POPMOii, TO U3 yCIOBHS PaBHOBECUS
N = 2nr(b)d0;(b)cosa, moxyunm

_ Nbctg’a
T 2n(b? —a?)’

YuuTeIBas, 4TO B3aMMHOE 3aKpeIuieHHe (HOpM peanu3yercs B ToUkax X = S (puc.l), paccCMOTpUM IepeMelIleHue
TOYKHM X = b B HampaBiieHuH [ Kak pe3ynbTaT JedopMannyl B OKPY)KHOM HaIlpaBIeHUN

w(b) = +—1 (2.11)

C npyro#i cropossl, niepemenierne U; (b) MOXKHO paccMaTpUBaTh Kak pe3yibrar ae(opMarui 000I0UKH B
MIPOJOJIFHOM HAIPaBJICHWH Ha ydacTke b < x < S

s d
w(b) = —J; £1(0) — (2.12)

cosa’

IpupasuuBas (2.11) u (2.12), a Tarke wucnons3ya (2.1), (2.2), (2.5) u (2.10), OKOHUATENBHO MOIYINM
creyromlyto hopmyity s pacyera q(x):

1 a2
q(x) =A;[1+(;) ] (2.13)
rae
_ bSE cos® a (A, — 1))ATsina — (t — t,) cos® a]

[b2 +a? + (b%2—a?) (ln% - ,u)] sina

U3 (2.13) 3akirouaem, 4T0 KOHTAKTHOE JaBlicHHE ¢(X) YBEIUYUBACTCS C YBEIMUYCHUEM TOJIIUHBI § HAPYKHON
000JIOUKH U MOJLYJISl YIPYTOCTH ee Marepuaia. OTMETHM TakxkKe, 4To q(X) CYIIECTBEHHO 3aBHCHUT OT X, B TO BPeMs KaK
PaBHOMEPHOCTbH ITPECCOBAHUS SBIISIETCS] BAYKHEHIITMM YCIIOBHEM JUISl IPUMEHEHHS TEXHOJIOTHH TIPECCOBAHMS.

Hanpspxkerns, BO3HUKAOIIHE BO BHEITHEH IMpeccyromeil obonouke, onpenenstorcs popmymnamu (2.1) u (2.2) u
HUMEIOT B

Asina (1 (a)2> Asina (1 + (a)z) 2.14)
o=——(1—(- 0y = ——— - ). )
L™ §cos?a x) ) "¢  Scos?a x
3. Pacuer 1aBJieHHUs! IPECCOBAHMS IIPH HCII0JIb30BAHUH NPecCyIonieil 000J109KH U3 AHU30TPONIHOTO MaTepUaJIa.

PaccmoTpumM citydaii, koraa BHENMIHSS IMpeccyromiast 0007I09Ka H3rOTOBJICHA U3 OPTOTPOITHOTO MaTepuana. B aTom
cirydae, cootHommeHus (2.1)—(2.4) ocratorcs B cuie, a BMecTo (2.5) Oyaem nmets [3,4]

_Op  He 0 Hpt
Ep —E—EO]-F/LPAT, & —E—EO’(I,'FA[AT. (3.1)
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OcyIecTBysiss MPOIEAyphbl, AHAJOTHYHBIE MPUBEJCHHBIM B IL2, TOJYyYHM CJEAYIOIee YpaBHEHUE JUIs
oIpeieIeHus JaBJIeHusl peccoBanus q(x):

(x —a)
o) 2 aqF; (A, — A;)AT, 3.2
sing 0% ¢ 10 (.2)

i LI
5], a@sday = g iae - atq +

B cinyyae E; = E, u A, = A; ypasuenue (3.2) Boipokaaercs B (2.6).

VYpasHenue (3.2) MOKHO IPECTABUTH B BUJIE

2
E,6sin“ a

2 : oy = - -
xq"(x) + 5xq'(x) + (4 El)q(x) (A(p AI)AT. (3.3)

xsina
*
YacTHbeIM pemienneM q*(x) ypaBHeHus (3.3) sBIsieTCs Ceayromee:

2
E,6 cos” a

—m (1 + kak“x"“l)(lw - AI)AT, (34)

q (x) =

_ [
rz[ek—\/:lil.

Oouee pemeHue gy (x) OAHOPOTHOTO YPAaBHEHUS MOXKET OBITh MOJTYYSHO aHAIOTUYHO M. 2.
Ipexncrasnsis q,(x) B Buze [6]
qo(x) = Cx™. (3.5)

Y TIO/ICTaBJIsIsA ero B ypaBHeHHUe (3.3) 6e3 npaBo# 4acTH, MoJaydyuM: m = —2 + k, ciepoBarensHo, o0iee
pelIeHue HeOJTHOPOAHOTO ypaBHeHUs (3.3) 3anuieTcs TakK:

2
E,6 cos“ a

— (k-2 k-2 _
q() = x5+ Gk x(k? —1)sina

(1 + ka**1x~*"1)(2, — 4,)AT. (3.6)

[Tpu ncnonp3oBaumu (3.2) MoxeM cBsi3ath C; 1 C, IPU 3TOM TIOIY4IUM

2
E(p(? cos‘a

_ k-2 2k ,—k-2Y _
q(x) = CO + 0™k ) x(k?—-1)sina

(1 + ka**x~*=1)(2, — 4,)AT. (3.7)

SE, -t cos?a
sin

A=A ak+t s ak+1
+AT [s(A, — 4) +b(k2——f)[k2 +kbk+1 ++(k21n5—,ul(p) <1_W)

X

xk—2 + aka—k—Z

% s 1 a®k
br+a2b* + (k2Ing — ) bkE<1 - ﬁ)

_EbcosTa (@ e 2T 3.8
x(k?2 —1)sina pk+1 )\ Te TR (38)
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Eciu mpunsate 4; = A, = A, 4T0 MOXeT ObITh NOCTHTHYTO HPU HCIOJL30BAHUU JUIS HAPYXKHOH O0ONOYKH

KOMITIO3HTA C TIPOJIOJIEHBIME U KOJIBLIEBBIMH BOJIOKHaMH, TO opmyJa (3.8) nepenuiuercs Tak:

cos?a
sina

8E, cosactga [sAT(Al ) —-({t—t) ]
(x*72 + a?kx=F-2), (3.9)

q(x) = 2k
b+ a2h + (kg ) b (1- )

Kak M0HO 3aK/J104UTh U3 GopMyJibl (3.9), BLIGOPOM 3HAYEHHUS
E /E.
k= |2K=%%

B B MOXHO BJIMATDH Ha (l)OpMy pacnpenesieHus AaBJIC€HU BAOJb OCU KOHYCa.
1 1

Ecii cKkoHCTpyMpoBaTh Hapy’kHyr 000JOYKY Tak, 4ToObl E, = 4E; ¥ paccMaTpuBas HEyCEYEHHBIH KOHYC

(a = 0), T0o naBneHue npeccoBaHus OyIeT PABHOMEPHBIM, TO ECTh HE OYJET 3aBHCETh OT NPOAOJILHON KOOPIMHATHIL:

0E, cosactga [SAT(A; — A;) — (t —t;) cosa ctga]

b2(1+21n%—%,ul(p) .

q(x) = (3.10)

3HaueHHe [aBJICHUS IIPECCOBAHUS MOXET pEryJIMpoBaThCs BBHIOOPOM TONIIMHBI 000JI0YKH &, pa3MepoMm S
Y 3HAYCHUEM t — t;, 3aBHCSIIMM OT IDIOTHOCTH MOCAKH IpecCyromell 000I0YKH Ha KOMITO3HT.

Hanpspkenust B mpeccytolieil 000104Ke He 3aBUCSTCS OT €€ TOJILIUHBI U onpeaesstores (2.1) u (2.2), npuuem ux
HauOOJIbIIHE 3HAYCHUS TOCTUTAIOT B TOUKe X = b U OmpenenstoTcs popMyraMu

E,[sAT(A; — 2) — (t — ty)cosactga] Opmax
Opmax = S y 0= Y
b (1 +2In3 - o.sulq,)

AHM30TPOIHUS yIIPYTUX CBOMCTB HAPY>KHOH 000JIOYKH MOXET OBITh X KOHCTPYKIIHOHHOM, TO €CTh IPH

(3.11)

HCII0JIB30BAHUHN U30TPOITHOI'O0 MaT€purajia, HO C KOJbLUCBBIMU MMOAKPCIVICHUAMU, IIPU 3TOM 3(1)(1)6KTI/IBHIJIC 3HAUYCHUA
KECTKOCTEW 000JI0OYKH B IIPOJIOIEHOM M KOJIbIIEBOM HANPABICHUH MOTYT PETyJIHPOBATHCS.

Hike mpuBeseM mnpuMepbl pacdeTa [aBJCHHUsI [IPECCOBAHUS M MAaKCHMAIIbHBIX HAIPSXKCHUH B MpecCyrolen
000JIOYKH W3 CTadM M CTEKIOIUIACTHKA NPHU CIEAYIOIMX AaHHbIX: AT = 160°¢, b =s =2M, a = 15° 1, = 25,5 -
10 °rpan’!, mpu sToM B ciydae npeccyroeit o6omouku u3 ctamu E = 2 - 105MIla, u = 0,3,a = 0,2m, § = 2 - 107 3m,
A, =12-107° rpag’!, B ciyuae ke CTEKIOMIACTHKOBOH Hpeccyrolell 060I0UKH, B KOTOPOH MPOOILHEIX BOJIOKOH
MEHBIIIE HACTOJBKO, YTO O0eCreYrBarOTCs AaHHbIE [5], E,=48" 10* MIla, E; = 1,2 - 10*MIla, Hip = 0,2 A =
Ap =40 10~ ®rpag',a=0,6 =10-1073m.

B Tabnuiie mpHBOAATCS pe3yNbTATHl pacyera JaBICHHS TpeccoBaHus q(X) ¥ HauOOJNBIINX HANpPSKEHWH B
MpecCylolleit 000I0UKe U3 CTAJIH U U3 CTEKIIONIACTHKA.

JlaBneHue MpPECCOBAHUS MPSMO MPOMOPIUOHATBHO TOJIIUHE MPECCyronield 000J0YKHU, TO €CTh MpU BBIOOpE
HEOOXOMMOI0 JTABJICHUS MMPECCOBAHUS, OHO MOXKET OBITh 00ECICUCHO BHIOOPOM TOJIIIMHBI MPECCYIONICH 000IOUKH.
JlaBneHue npeccoBaHMs MOXKHO YMEHBIINTh MTPH YBEIMYCHUH TEXHOJIOTHYECKOro 3a3opa. V3 Tabi. MOXKHO 3aKIFOUUTh,
YTO CTEKJIOIUIACTHKOBAass 000J0YKAa C JAHHBIMH, IIPUBEACHHBIMU BBIIIC, IMO3BOJIET OOECIEYUTh PABHOMEPHOE
MPECCOBaHUE KOMIIO3HTA.

Crenyer OTMETUTh U €lie OJWH HEeMAaJOBAXKHbBIM (DaKT: HANpPSDKEHHS B MPECCYOIEH 000JI0YKe HE 3aBHCAT OT
TOJIMHBI, C YBEIMYCHHEM TOJIIMHBI OOOJOYKHM YBEIHUYMBACTCS [ABIICHUE MPECCOBAHUS, OJHAKO HAMPSDKCHUS B
00010uKe He MEHSIFOTCS. BeiieIcTBHE 3TOTr0 HENb3s PEKOMEH/I0BATh CTAIBHYIO 000JIOUKY B KAUECTBE MPECCYIOIIEH, Tak
KaK BO3HHUKAION[ME B HEH HAMPSOKEHHS MPEBOCXOAT Mpelesl MPOYHOCTH W cama 000JI0YKa paspylIMTCS WA JKE
IUIACTUYECKU Je(opMHUpyeTCs, YTO MNpPUBENET €€ B HEroJHOCTh JJisi MOBTOPHOTO HCHOJIBb30BaHWs. EcTecTBeHHO,
BBIIICTIPUBE/ICHHBIN PACUET JABJICHHS [TPECCOBAHMUS ISl CTAILHOM MpecCyrolieil 000I0UKU Oy IeT HEMPHEMIIEMbIM, TaK

KakK B €r0 OCHOBE 3aJI0KEHO JIOMyIeHne 00 ympyroit pabore marepuana.
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Taoauna
3uauenus q(x) M1 MAKCHMAJILHBIX HANPSIKEHUI B 060J104Ke
Texnonoruueckue Jasnenue, Mlla
3a30pBI x Opmax> Olnax>
t—t
(£t o 0.2 0.4 0.8 12 1,6 2,0 Mila | Mila
CranpHas 0060104Ka

0 43,60 13,65 5,80 3,74 2,77 2,21 1209,3 306,5

0,2 36,32 11,37 483 3,12 2,31 1,84 1007,4 255,3

0.5 2540 | 795 338 2.18 1,61 128 704.5 177.5

CTeKJIOIIaCTHKOBAs 000I0UKa

0 2,384 132,2 66,1

0,2 2,038 113,1 56,55

0,5 1,519 84,3 42,15

B cnyuae ke WCIONB30BaHMS CTEKJIOIUIACTHKOBOM IMpecCyrolield 000JI0OUKM, B HEW BO3HUKACT 3HAYUTEIHHO
MEHBIINE HAMPSHKSHUS,, KOTOPhIE MOTYT PEryJHpOBaThCs C YBEIMYECHHEM TEXHOJIOMMYECKOTO 3a30pa, JABJICHHE XKe
NPECCOBAHUS YBEJIMYMBACTCS C YBEJIMYEHHEM TOJLIMHBI MPECCYIOed 00O0JIOYKH, NMPU 3TOM HAaNpsDKEHHs B HEH
ocTaroTcs 0e3 U3MEHEHHUSL.

NNLPUGLUSPL UNUNNLPSE FUAULELELE UUULUUL ZPU LUV YRCLEND
E.4. Phigqnjut
Swpunupuybnnipyul b phlnupupnipyul Zuyuunwih wqqughl huduyuupal, “SCattwyyuph” UNC

Unwbgpughll punkp. ninudl punubphbn, ympdbphkp, indwynghnbkp, piplhudwdjduwl wkulninghuw,
wywkuyyunnnhl

Uowlfby F ynphdbpuyhll indynghuwughll iyniphg nbwdl punubpbbph pipbududidul wnkpbinn-
ghuyh nmbuwlwlb hhdpp: Uwwgnigyly | np wpunuphl duding punuiph hudwup wnwdquilubnieyul
unpnuyp Eplugbnull b spowhuypli nignnupnibikpny pumuyunnhly nwppkpnpmbbkpn] Induynghun
oquugnpddwl plkuypnid shwwnyws [nbhwdl punuwiph hwdwp vnwgnid L np dwdjdwl dapnidp
hurjwmuwpusunh

PRESSING PROBLEMS OF POLYMER COMPOSITE SHELLS
E.K. Bezoyan
National University of Architecture and Construction of Armenia, “Chanaparh” LLC

Keywords: conical shells, polymers, composites, self-pressing technologies, glass-reinforced plastic

The theoretical basis for technological self-pressing of conical shells of polymer composite material is
developed. It is proved that in time of using a composite with fourfold differences of elasticity modulus in the
longitudinal and circumferential directions for the non-truncated conical shell for the external pressing shell, the
compacting pressure is uniform.
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QUM USru3pry 2UUGYULNeE
215.528.9(47925)

FUQUULNUSUY YUTUUSMUSPL ZUUUUULSECD BY YUNTUUSIMUSPL RULSEALEND

USBN0OUUL UPRULAUSHL ONrac
Q.U. Q@lnpqyuit
Zuyuunulh wgquyhl wgpupuyhl hudwyuwpub

Unwilgpughll punkp. puquubyunul Jupwuwnp, qubdwpwbughl jugwanp, ppwgulul Juguuup,
hnpuunbpEunduluml hudwlupg

YEpyyménypyul F Elpwlily qupqugus Ephphbph thnpdp Junwuwnpuyhl hudwlupgbph uinknddwi
mnpunmd: UVkphugugyly kb bwwnybnlywl Jqupswlhwi b ghpdwbulmlb, vfuwinhiugiub o whghuwpinu
Ephpakph puquubyuinul Junuwunpughl hudwlupglpp, npnbg dhongny jméynid ki hnpuyhl wuaipuip-
bkpp Quwpunjupdwd hbn Juupfud paqiwphy jtphpbkp ' wiowupd qnyph dhunnifundp ppujnitpbkph
wknwlwi gpnubgnid, hngh hupyh b gnyph huplh hwodupynid, hnnkph ogunugnpduwl wywbun/npnid,
Ybpwhulnnnipiniip ppuilig oqunugnpduwl djunndwdp, hnpuphinupwpniyeinil b wypl: Zwoyh wnbhbing wyn
Ephphkph thnpdp " wnwewplpy/nud F dwhunnpyy hudwlwpg winkpsly bl Zupwmunwih Zwbpuwbunn -
JjnLinid:

Gunuwuwnpuwjhtt hwodundwt wdjuibpp pugunhly wqntgnipmnit u pnniunud jnipupwtsnip yhwnnt-
pjul hnquohttwpwpwlwt punupuljuinipyut ypw, wyn yuwndwneny b hnnujhtt wwowpubph swhbph b
Jhdwljh Jhpwpbpuy juguunpughtt nfyuyubpp juplnp tpwbwlnipnit Gu dknp phpnid: Upunwuwh-
dwiywib Epypubpnud, npuntin junuuwnpuyhtt hwdwlupgbpp gopénud B wbh put Eplnt hwpmnipudyuy,
hnnuyjhtt juguwuwnnph ndjuubpt ogunuugnpdynid k. htnlyw) iyuwnwlubpny.

- hnnuwdwubph pudutdwl, Abwthnpudwt b dhwynpdwb nhyptpnud,

- hnnbph junwupdwt npnpunud junwjupsujut npnonidubph Jujugdwt b munhpubph nusdwb
dudwbuly,

- hnnh htwn juwdusd okupubinh, shinipniuubph, Junnygubph b wy opkljwntnh (hudbubpulu
Junnygubp b wy)) hwydundwi b guuwhwwndwb gnpépupugubpnud:

dtpnhhojuhg htnnbinud E, np wyy Gppubpnid hnnuyhtt juguuwnpp npnowlh gnpénnnipmniuubkph
hwdwljunpg £ npp juygws £ hnnudwutph b wy wpwpd gnyph gpuigdwt htw, hull npu wpnyniupnid
Alwynpdws njuikpp juuusé b hnnuyjhtt nkumiputiiph hwpgundwt, quuhwndwb b npbk iyunuyng
oqunugnpsuwt htwpwynpnipjub htwn:

Zudwpyw pnjnp kpypubpnud junuunpp punugus E Eplne dwuhg

w) pupnbqugpuljub’ 1:500-1:10000 dwusinwpibph pupunbkqibphg, npnig Ypu yunlbpymd ka
ubthujwinipjul, Jupsuwnupuspuyht vwhdwtbpp, Ynnpphttwnuwght gutgp, ginpiqghwlwt YEnkpp,
hnnuwdwuh junwuwnpuhtt hwdwpp, skupbpp, shunipniuubpp, dwbwwwuphubpp, opugpujui guugp b
wy|b,

p) Wjwpugpului njuyikphg, npnip tkpuentid ki juguunpughtt hwdwpp, gpuigudunyubnd
gpuugdwt hwdwpp, hwugkt, ubhujuinipyut vnbnddwt b dbwynpdwb ywuwndmpiniip, gpuug]us
hpwyniupttpp b vwhdwbwhwlnudubpp b wye

bp juyugdw wnweht opowinid Junuwuwnpt nikgh] E qudwpwiughtt gnpswnnype, bt thuyt XIX 5.
Jtpoht uyt ujulig hmintu qu npytu hpwjuwlwt hwdwljupg' juydus hnpudwubph gpuigdwi htwn:

Cunhwinip wndwdp, junwuwnpuyhtt hwdwlwpgbpp pmdwitynwd G 4 jadpbph [1,2]°
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1. Vuynjintyul Jupsuljuwt hwdwljupgh tpypbbp - Zupuguyghy, Zupudupbungwt b Upbdinjub
Bypnuyuyh plypibp’ Spuwbuhw, Puyywithw, Puwhw, Zottwunwb by Upu bppitph hwdwp pinpng &
hnnuyhtt juguwuwnph b wpwpd gnyph nkkuwnph ubkpn hwdwgnpswlgnipniip: Znquyhtt jugpuunpnud
hwjwpymd E dhuytt hnquwdwubph hwpungpdwi hwdwp wihpudbion wbnbjunynipniup: Zunndy
wnjuubpp, npntp Jepupkpynid Eu gpniinttpht, ptujub wquwowpubpht b wyjt, hwdupynid Eu gyninu-
nunbumpjut jud Eynundhluyh twhwpupnipmmibbbpnd: Ubkthwjutnipjub gpugdwt b hpuygniupubph
wuonyuinipjut hudwp twpwnbu]ws wipwpd gnyph phkunpnud gpuiitgynud B wpwpd gnyyph uk-
thwjuiinhpng hpwynipubipp, hpwduljuwt wlnkpp, tppopg Yanuh pwhbpp b wyj: Spwbuhwljut junuwu-
npujhtt hwdwlupgh qluwynp tyunwlp hnnpudwubph hwpunpnudu E: Uhigh opu wjt uyyuuwplnid k
quudwpuughtt hwdwljunpgp. npu wyjuubpp hhdp Eu hwinhuwtnid wipwnpd gniyph htwn juy nibikgng
hnnugniypughtt hwpkph hwygwpuwb hwdwp: unpnp punquptpp’ @wphqp, Uwpubyp, Thip, unbnst) ku
hpkug mwpwsputph puquubiyuwnwly junuuwnpubpp:

2. Shplwbwlwi hwdwlwpgh bplplibkp - Yknpniwlwi Gdpnuwh kppitp Shpdwihw, Udun-
nhw, Cytyguphu: Uju tplpubph hwdwp punpny £ thnjujuyulguws b thojudbpuwhuljnng junuwunpuyght,
nbknugpugbnptiqhwlui b gpubgdut tupwhwdwlupginh wejuwynipmniup. gnpénd b ubthwljwinipju
nkkunpp punugué Junwuwnpwihtt pupnkqubphg, hwunwpnpeinhg b ubkthwljutnipjut dwuht gpu-
nnudlibphg, Junuunpughtt pupnkqubph puil b nkqugpugbnpbqhulwh ndjujbtph hwunwpnpbp’
Juuyuwd hnnoquugnpéudwt b hnnuohttwpwpnipjut htn, hwunwpnptph nkkuwnp, npntn ywhywignid
Eu ubthwljuwinipjut hpwyniupht, vwhdwbwhwlnidubpht Epwpbpdng hpudulub wlnkpp b wyj:

Shpdwithuyh juguwuwnpughtt hwdwlupgp dbwdnpydl) £ npybu hpuduljutt junuwunph dwu b
wupnitbwlnud £ ndjuyubp vbthwljutwnbpbph b ubthuwinipmniaubph, hnnoquugnpsdw b nknugpu-
jwt hwunyputph JEpupbpuy: 1970-ujut pyuljutitnhg ujuws wnwdhtt Epjpudwutpnud, ohpniquk-
nnud b junponp punupttipmd unbnsynid Eu wdunndwnwugyus ndjuutkph puultp wiownpd gniyph dwuhb,
npnup pungpynud Eu hnnuyht qpptph, wbpwpd gnyph b hwupluyht junwuwnptbph b pupnbquqpuljut
nmiptph ndjubkpp: Swupptp Swpwynipniuttph dhol unbndjws Yuwh ounphhy Epdwtthuyynid dbw-
Ynpynud E puquuiyuunul] wdnndninwugdus wndjuitph putl hnnh b wipwpd gnyph dwupte Uy wdunn-
dwwnwugyus wdjukph htn dhwuphtt wyu pwityp dbwdnpnid £ huwdwybnwljut nknkjunuljut hudw-
jupg, npp (nwdnud £ hnnoquugnpédwt, nupwspuhtt yyjwbwynpdwt b wipwipd gniph Eynundhljuyh htwn
Yuujwd puquwphy juughpltp:

Cygupulju jubwnntubphg nipupuymipnid junwunpuht swpwynipnibttpn dbwynpynud L
huptunipnyu. whknmpjut Ynnulhg, vwhdwbynid i Jhuytt hnnuyht nkghuwnph At nt pndutiguynipniip,
uwluyt wytt Jupnn gipunbusnipniup npnonid £ jutinintip: Uh owpp jubnntubpnid gputp Jqupnud B
nuunupuith pudhbiikpp, Wntubkpmud’ qpuitguwi hpunniip niikgnn hpujwpwiwlub hwnntly Swpuygni-
pintutibpp: Gpuibgdwi gpplph Jqupduwt yuwunwupwbwnnit jubnnuh hpjpowtimpniut E: Ukpljuynidu
oyjgupuut junwjupnipmiup ppujubuginid £ huduybnwljut jugyuunpughtt hwdwlupgh ug-
dwljpydwh twiwghs vhwubwlub nknijungwlul uvnwinupnitph hhdwb puw, npp dhwgnplne k
Juwuwnntwhtt junuwuwnpubpp ptwlsnipju, mwpwspubph, Ynunttw) nbnbunipyub, hudkubpuluit b
Eukpgbwnhly gmgkph b wyjt wnndwnwugus ndjuukph pmultph htw:

3. Ujwinghtudyul kplyplibkp - Zniuhuughtt Gypnyugh bplypbtp’ SYghw, twtthw, Unpykghw, $hi-
(wunhw, bujminhw, Lwnydhw, Lhndw b Bunnithw: Uju Epyputpnud £ogphin npnpudwuyinup inkinugpu-
Jwl pupntqubph hhuph Jpu uinbnsty Edhwubulwh puquuiygunul juguunp ukhulwim ppub §hb-
npntwugdws nkhunpny: Ubhwljwinipjub nkiunptbpp Jupdnud Bo yhnwlwt jEbnpniuljub qpuuki-
jujukph Ynnuhg, hull mpwpd gniyph pupmbqugpnid ppwjwbugynid b qupsunupuspuyhtt thwynp-
ukph dwjuppuyny:
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Cytnpuljut junuuunpp tkpjuyugunud b puqluiiyunul) nbnbjunjuljut hwdwljupg hnnh b
wiywnd gnuyph dwuht’ dhudnpliny wipwpd qnigph w]nndunug]us nfjujibph wqquhl puilp phul-
snipjwl, ntnbuuljut Jhdwljugpnipjut, hwupluht b wy ndjuutph pwtultph htwn: Pnit hnqujht ju-
nuuwnpp punjugus E kpym nkghunpubphg hnquyhtt b whpwpd ubthwljwintpjul: Gpyph nne wwpwspp
dwslyws E 1:2000 dwupinwph Junuuwnpuhtt pupwnkqubpny, npnig ypu qunlbpjws bu hnnudwubph
uwhdwutbpp b okupbkpn:

‘Lnpytkquljut junuwuwnpp huynpjws b wnbptjunduiut vk hwduupgnud, npuntn gupnibwl-
Ynud ki mjuubp hnnwdwubph, ubthwwbwnbpbph, hwugkubph b okupubph nhwybph dwupte SYjuukph
wnwuppbp jpdplp upnn Bu juwus (hub] hpwp hbn §nnpphiwnttph ud opjkljnnknh tinyiujuugdut
hwdwputph dhongny: ‘Lnpykghwynid b CYyknhuynid opjkljnnknh tjupwugpnipjut vnwinupnukpp b nk-
nEjunjulut juwbtpt npnoynid Eu opkiunpnipjudp:

Tuthuub junwuwnpp hkudnd £ unonpudwuownwp pupunbtqubph Jpu. wjunbn junuunpugh
hwdwljupgh hhdtwlwt gnpéwenypep pipupwisnip hnpudwuh tinywlwiwgnd b:

4. Ulughwjunu bplpiikp Ukd Aphunwthw, UUL, Yuwbwnwh wpndhighwbtph dks dwup, Udunpu-
1huyh twhwiqubph dh dwup b wy) Epyputp: Uju Epypubpnud juyt qupqugnid £ unnwgl) ny ph hnnquyght
Junwunpp, wy] hpunnupbtph gpubignidp b bjbkng wyy hwiqudwbphg Yupbh E bk, np Uks Pphuw-
thwymd junuuwnpuyhtt hwiwlupg pinghwbpuybu gnnipinit snith: Uwluwyt hnnbph hwpgunnid wyn
Epypnud hpujuwbtwgynid E phnbu XI 5. ujuws b ubpjuynudu ULS Pphunwthunid junwuwnpp wwpnt-
twlnud E pupnbqugpuljut mknijunynipmnit hnpudwuebph vwhdwbph b wipwnpd gnyph dwuhb: Cuy
npmud, hnqudwubph vwhiwbikpp wkquipnd wipugymd ki gpubtg ukhulubwnbpph Ynqihg
guujuwyuunknph, whynuubph b wy Phghjulub tpwbubkph vheongny: Lupunbqubtpp juqudus ku 1:2500
(gniquljutt nwpwsputp) b 1:1250 (punupuyhtt nwpwsputp) dwupnwpubpny: pwg Jpu tpdws ki
guujuyuunkpp, wlnuttpp, dwbwuwwphubpp, hnqpudwubph vwhdwb hwinhuwgnn pnpp phwfut b
wphbunwlwb wwppbpp: Uy pupnkqubpp gqupnibwlnd o yuwonnbwljwt nknkjunympnit whywupd
gnyph dwuhtt b donnwybu pupdugynd b Znquphtwpwpmpjut qupsnipniup hwdwgnpswlgnud £
znnuyht nkghuwnph htn (wywpd gnuyph tjundwdp hpwyniup qpugnn dwpdht), npp poy) £ wiwhu
qnpénih Yhpwny thnthnjum pintalbp dingik) pupunbqibtph dke qnpsupplbp Juwnwpbyhu:

UUL-nud hnnquyjhtt ubthwljutnipjut hhdbwlwt dhwdnp Ehwinhuwiinud ubthwljwi hnpudwup, np
miuh npnowlh Juybpuyuydwiitp (okldhghnibtp) hwughk, qinpkqhulwb wyjubtp b qiwhwndwi
nuuhs: Lupunkqh Ypuw hnndwubpht Jhg yunlipynd Bo wdunndnphjughtt b Epjupniqujhtt Smbwuquph-
ubinp, opugpnipjult nwuppkpp (ghwnkp, 186p, epwtgpbp b wp): Znnuyht Jupsnipjut fnipnh dwubw-
ghnubkph Ynnlhg hpuwjuwbwgynud E junwunpuihtt hwinye, hnquyhtt (gpuitgdwt) wppehdubph, hsybu
twl muppbp tpwwlnipni ntiignn hnpunbnbjunjuljut hwdwlupgbph Jupnud: Cug npoud, mwuppkp
twhwbqubp wyy wohtwwnwupubpp nuppbp Ypy B ppujubugunid: Gphypnud dpwljdty B Uh pwth hhd-
twwb junguunpuihtt puquutyunul] hwdwlupgtp: Uh puth twhwiqubpnid hhdtwlwiunid nipw-
npmpnih Enupddmd ubdwinhl ndjuibphb, dpuoebtpnid pupnbqubphie

Zniuhuughtt Ywpnjhtw twhwignid oquugqnpéynn hnnujhtt puqiubywnul gpuigdwi hwudw-
Jupqu pungpynud E wdjujubp hnnuyhtt ubthwljutnipjut hpuyniuputph dwuht (pun hnnudwubph b
hnnuwwnbptph), npniup Untinpugpyniud b hwdwywinwupwt nbknkjuwnniutph dbe, pun npoud jnipupui-
sinip hnnudwuht inpyniud £ juguunpuyhtt hwdwp: 8nitpupwiginip hnnpudwuh hwdwp dntnpugpynud £
Unw 485 punipwuqpnipintly, npnp tkpjuyugynid Eu pyuyht nkupny:

Ujuyhuny, wpunuuwhdwiyub qupqugus bpypubkph junuunpuhtt hwdwlwupgtpt punhwinip
gstipny tdwt tu Uhdjwg hnnudwubph qpuiignud, junuuwnpujhtt pupintqubp b hpwduljwt thwunw-
pnrtrh Jupnud: bus Epwpbkpynud £ hnpdwubph hwyqundwb wkutininghwttpht, wyw nputp mwuppkp
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El, shwywd wpwpd qnyph nkkuwnp niukb pojnp Eppubpp: Yunuunpuyghtt hwoqunnudp b gpuignidp ug-
Unud Eu dkl dhwutwljut juquuljbpydws swunwynipnit: Bpplidt wyy Swnwynipniuitpp hwintu Lo
qujhu wnwtdhl, vwjut hwdwgnpsuljgmpjut b mjjujubph hnppowbwldwt gunphhy tywunmd ku
puqUubyunul junuuwnph jujugdwipn: Upbdnwbypnyuljut tpypubph junuwuwnpttph punhwipnt-
pintut wyt E, np wyuwhnynd E wdjujubph wipinhwn pupdwugnidp b hnnpunbnEjunjuwlwt hudw-
Jupgtph hwdwp wpynibwybn gnpéniubnipyub Epupjuwynp E: Ldwb B twb gpubugdwt mEtninghw-
tbpp wpynid kb hnudwubph hnnoginugnpéuwb nbkuwlibkpp, dwybpbup, skipbtph nkuwlp, huugh
(ntnunhppp), jjutkp ubthwujwitwnhpng dwuht, twb hnnudubp wy] nkghunpubph b mknEjundujut
hwdwljupgbph, npntp yupnibwlnud u jpugnighs nfjujutp hnpuwdwuh b ubthwjwbwnhpny dwuhte
Upnuuwhdwyut kpyputipnmd puqubuygunul] juguunpubph asnbnsdwb ninnnipjudp wywnwip-
ubp uljuyk) Bt hpuugyty 1980-wljwt pyuljutitphg: Uyt twpiwwnbuywsé kp hnnh JEpupkpju) nknkljuwn-
Unipynilp hnnudwubph dwulupnulny dphujugibin hwdwp: Zudwdwgh TUU Uh pwpp ghnbwlubibph
puquutyunul] junuwunpughtt hwdwupgp wuwpnibwlnud £ hpudulwt (wiowpd gnyph ubthwlwine-
pintt jud junwuwnp), dhghjujub (nknugpnipnil, wphbunwlub opjntp) b Upwulnipuyght (hnnog-
wnwgnpdnid, dnnnyppuqpnipini) nknkjunynipmnit npnowulh mupwsph hwdwp: Uy juqudws L puqlw-
Pph wiljuu ot thnpljwreyulgyws pkpnkphg, npnughg jmpupuiignipp twpugpynud b gpudhluljub pu-
nunphys nyjujubph puquynid: 8nipwpwbyinip okipn vh pupunkq k, juqujws dhuubwlub Ynnpphtiwnw-
jhtt hwdwupgmid: SYjwikpp tbphuyugymu ki wowbdhi skpuntpny bukny npudupubulub juwb-
nhg [3]:

Upfluwphh sown Eplpubipnid hnquyhtt juguuwnpp Jqupynud | npybu dhuebwluwt puquuiyunuly
hwdwljung, npp poy) L wnwhu wthpudtown hupnplughwyny wywhnyt) junwdupswljwi punyph ppughp-
tbkph ménudp: Uynuhuh fbinhpibp &6 honbph ogunnugnpsuwi wywiwynpnidp, npubg JEpupushunidp,
Jbpwhulnnnipniip npuig oqgugnpédwt b Wuowmyuwiniput tjundwdp, hnnuohttmpupnipniip,
hnnuyjhtt yE&Eph (nisnudp, hwplunpnudp, hontph tjundwdp gpuiigus hpwyniipubph yupwnwwunt-
pyoiip b wyyb: Uy kpypubpnid hnnughtt juwunpp bpluyh gbp b uogmd qusdwputught b hpuguljub:
dudwiululjhg junuunpibpmu gputgynid kb hbnbyuy uduybpp hnqudwueh inygbwljuiugdub hw-
dwpp, hwugkl, ubthwjwbiwnhpny winttp (widuwinwdp) b hwugkt, hnpunppnipyut tjupugpnipmniup
(dwytpbkup, npulyp, pwtwlyp), skuptph Wjupwugqpnipmniup (dwlbpbup, vwuphpp, ynwebpp), Judwnph jud
Jupdwljunipjut ghtip, wpdtpp, nknkjunympntt Jdupdus hupltph dwuht b wyji: Ldwt hwdwlwpgp
punpny b dpnyujuit puwn Ephputiph hwdwp, npnkn wqquyhtt junuwuwnpp pungpyniud £ wdjujukp hnnqu-
dwubph yEpupkpuy b Swnwynid E hsybu qudwpwbughl, wjbybu b hpuduljuwt tygunwlubph hwdwp:
Uy hwiqudwiiptt wnwbnipniuitp B wywhnymd wjnpdubph junwdupduwt b ubthuwingpyut hpw-
Yntuph thnjuwbigdw dudwiwly: Zwpyh wntbng hnquyhtt wuwownpubph jurwdupdwt jupbnpoiemoiup b
pupympgmip, UUU-h Blpnyulub nhnbuwluot hwidiwdngnjp hwinbu b Gyl twwodbein ppudp
thnfuwtghint wyy kplpubkph thnpdp hnpnphpyughtt Eppubphtl whthwlwh juguunpughtt hwdwlupg
unbnstnt b upbnt phuquyunnmd: LVuppwdbntnipmniinid hunwl) wdpugpynid £ wyt, np wyy Epypubpp
ubthwljwi hudwljwpg unbnstihu Jupnn o oguiugnpst) wplidnwbpnuyulwi kpypltph thopdp hwpdh
wnubny ukthwlwb Epypubph unghw-nbnbuwlui b dywlnipuyhtt wnwbdtwhwnnipniuubpn:

Zwoyh wntbny hkug wn wpwtdtwhwnlnipmpniubpp Zuyjuwunwh Zwbpuybnniemniinid unbns-
Ut E wipwpd gnyph (hnquyht) junuwunph hwdwlwpg, npp hpujubugimd b ph” qubdwpubwght b ph’
hpwjuwlwb junuuwnph gnpdwnnypubp: Lipjuynidu junghp E gpdus Epjpnud unbnst) puquutyyunuly
Junuunpujhtt hwdwlwunpg, npp Youpnitwlh hppwljuwbugub] ny dhuyt JEpnhhojwy gnpdwnnyputpp, wyjh
whinwljul jurujupdwb nt mwpwspughtt dwpdhubphl, htsyku twb nknuijwt htptwjunwjupdu
dwpdhtiubpht htwpuwynpmipinit jruw hnnbph junwdupdwt npnpunnd hpujwbwgul] junwupsuljut
gnpéwnnypubp
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MEXJTYHAPOJIHBIN OIBIT CO3JJAHUS MHOTI'OLIEJIEBBIX KAJJACTPOBBIX
CHUCTEM U KAJACTPOBBIX KAPT
I'.A. I'eBopksiH

Hayuonanvnoui acpapnuii ynusepcumem Apmenuu

KitioueBble cJioBa: MHOTOLIEIEBOU KaacTp, PUCKAIbHBIN KaJacTp, IOPUIMYECKUIN KaaacTp, MOYBEHHO-
HH(POPMALIHOHHAS CHCTEMa

AHanu3upyeTcsl ONBIT Pa3BUTBIX CTPaH B OONACTH CO3JaHMS KaJacTPOBBIX CHCTeM. lIpencraBieHBI 4yeThIpe
MHOTOLIEJIEBbIE KAJACTPOBbIE CHCTEMBI: HAIlOJICOHOBCKAas AaJMUHUCTPAaTUBHAs W HEMeELKas, CKaHIUHAaBCKas U
AHTJIOSA3BIYHAS, C MOMOIIBI0 KOTOPBIX PEIIaeTCs] MHOXKECTBO TPOOJIEM, CBS3aHHBIX C YIPABICHHEM 3E€MEIbHBIMH
pecypcaMu: TOCYJIapCTBEHHAss PErucTpalys MpaB Ha HEABMXKHUMOCTb, pacueT 3€MENbHOr0 Hajlora M Hajora Ha
MMYIIECTBO, IUIAHWPOBAHUE 3EMIICTIONB30BAHUS, KOHTPOJh HAX HMX HCIIOJIB30BAaHHEM, 3E€MJICYCTPOWCTBO H T.H.
Y4UuTHIBas ONBIT 3THX CTPAH, MPEAJIaracTcs Co3IaTh Mo00HYI0 cucTeMy U B PecrryOnrke ApMeHus.

INTERNATIONAL EXPERIENCE OF CREATING THE MULTIPURPOSE CADASTRAL SYSTEMS
AND CADASTRAL MAPS

G.A. Gevorgyan

National Agricultural University of Armenia

Keywords: multipurpose cadastre, fiscal cadastre, legal cadastre, soil-informational systems

The experience of the world's developed countries in the field of creating cadastral systems are analyzed. The
multipurpose cadastral systems of four groups of states - Napoleonic administrative systems, German systems,
Scandinavian and English-speaking countries are represented. In these countries, with the help of created cadastral
system many problems are solved, which are associated to land management — those are the state registration of rights
to real estate, the calculation of land tax and property tax, the land-use planning, control over its use, the land utilization
and so on. Considering the experience of these countries it is offered to create a similar system in the Republic of
Armenia too.

aruuvuunrEe3Nkhu

1. KoporeeBa JI. U., 3eMenpHO-KagacTpoBbie paOOTHL. TeXHOMOTHS U opranm3anus. - PocroB-Ha-J{oHy:
“denukc”, 2007. - 158 c.

2. Kyxtuu II. B,, JleeoB A.A., Mopo3oB B. 0. u 1p. Ynpasnenue 3emenbHbiMu pecypcamu - CII0:
[Tutep, 2006. - 448 c.

3. Need for a multipurpose cadastre. - Washington D. C.: National Academy press, 1980. -123 p.

Ukpluyugyty F' 08.12.2014p.
Chnpnilujky Fngugpnippul’ 02.03.2015p.

31 SENEYUYrr 1/2015



qUGUST &9 RULSELUALIRL3NAL

257 332.3, 504(082)

USNraESL8U. SUrUoLLErk 4WUNuUSruskhL ououuarnkhur
U.LE. Twpjut
Zuywuwnulih wgquyhl wgpupuyhl hwduyuwpul

Unwiligpughll punkp. uvunnpgbuiyu nnupwdpllp, unnpgbniyw unnyghkp, Junwuwnpughl Swdlugpnid,
wlowpd gnip, Enwswh Junuwuwp

Upwiljfly F unnpglunlyw nmwpwdpibph b upnyghbph Swdlugpiwb anp hudwlupg: Owdlugn-
vwl np hwdwlupgl pp Junnigyuwépny unwn F Zuywuunmulh Zubpuygbnnipnianad jhpuming wlowpd
gniph SwShwgpuwi huwdwlupghlt I wwwhnymd F bwl JEpgEnlyw o unnpgbniyu wipwupd gniph
hunfwgpnudp: Pul hknwgquymd ' Epwsunp dnpkph Qupunnph Qugddwt dunfwbwl gpubp Qwpng ko
wwnlkply Uk dpwubwlwd Eowsuh unplh dbny wowbg phphunnnilabph:

Zudwduwyl Zujwunwh Zwbpuybnnipjut jurwdupnipyuih weptpkp wipwpd gnyph Junuu-
unph yhnwluwt Yndhnth §nnuhg hwunwndus «qunguunpuyghtt pupntqugpduit wphiwnwtputph hpw-
Jwigdwl hpwhwigh» pinkpph dwu hwinhuwgny unnpgbniyu nupuspitph swsugpmut (hwdw-
pulunuip) hpwluwigynd t htnlyw) Yhpy. «Cugbhpph dwu hwinhuwgnng wewbdhdt mwpwuspubph
unpynud kE vnnpgbhniyuw junuunpughtt puqudwuebph jupqughduly, npp vnnwinwd £ U001 swslwghpp:
Ophtwl] Bplwl punuph Yklnpni Jupswljub spgwinid unnpghniyu wignuimd quinnn nuqudupp
Jupnn £ niikiwg htnlywy swljughpp 01-006-U001-0005-001, npunky U001-p uinnpghniyu junwuwnpu-
jhtt punwdwul E, 0005-p" npu nwpwspmd quningnn hwdwywinwupiw hnpudwup, huy 001-p° Ykpehithu
Jpw quinn ohunipnibp»s [1]: Ukp Jupshpny, tdwb dnnbgnudp unnpghntyu nnupwspubph dwslu-
gpuutt hupgmd owwn wupqnibwy b, sh wpuwugnnid unnpghniyju nwpwsputkph nne puquuquini-
pintup, nph ywwndwnny b wthpwdbown b dpwmljl) uinnpgbntyu mwupwspubph b ohtnipniuubph swslw-
gnuut unp hwdwlupg: Uhwdwdwiul wnndunwugus jwnhtwnwue hudwljupgipnid U (unnpgbn-
w) mwreh Yhpwenidp Jupnn Eunbnst) dh pwpp juughpibp, nph yundweny k) junwunpuhtt swslu-
gpuwtt hwdwluwpgbipnud wihpudbown L oquumugnpsty) dhuyh pybip:

Zuwoh wntkin] Jkpnhhojup junuunpughtt swsugpuiui dudwbwl) wihpudbon E wnwpuib-
ounnk] unnpghwniyu nwpwspitph (pigkpph dwu hwinhuwgnn whowpd gnuyph) snpu nbuwl byiknd
npuig mbknunhpphg b hwphwi (Yhg) wpwspubtph ni ohtunipnibubph htin niutbgus wnpusnipniuitph
punyphg: P tjuwnh nibbtwiny wju hwiqudwipp, unnpgbntyu nwpwspubpp uvnwtnd Eu whpwpd
qnyph Uhunjnph jud wpwpd gnijph opjklynh jupquihdwljitkp (wn.1):

Zudwdwy «@nyph gputgdwt dwuht Zujwunwh Zubpuy bnntpiub opkiph».

w) wipwnd gnyph vhwynpp dhwubwluwd nwpuswlut wdpnnenipnit juqunn qniph dwu &, npp
hwinhuwind E dkly, hull pighwbnip ukthwulubimpjui phypmd’ dkhhg wbjh widwbg ubthuljuinpyub
fund wy) gnypuiyht hpunnibiptitiph opyljw,

p) wiowpd gqnuph opjljuip hpkug tywunwluyhtt Bywbwlnipjudp wipwdwbh wiywpd gniph
dhwynpubp G, npnup Jupnn kb wvwhdwbwlhg sjhuk], vwluyi ppkig tyuwnuljughtt oguuugnpddundp
wlpwdwith Eu dhdjuighg npytu hudbubpului, gdwyht, Swbtwywphught, duypnuyhtt b wy) hwdw-
Jupgbp b Bupuljunniguspubp [2]:

Ukpujugdws nuuwljupqiud hwdwlupgnid wipwpd qniyph opjjnh punlugnighsy dwu hwb-
nhuwugnn wipwpd qnuyph dhwynpubpp vwhdwbwlhg b dhdjutg, nph hknbwupny b nputg hwygundu,
pupunbqugpiui b pputg tjundwdp hpuyniupubph whnwluwt gpubgdut dwdwbwl pugnighs
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pupnnipgniibtp skb swgmud: Pul] hknwquymd’ kpwswh Junuunph juquidut dudwbwl gpuip Jupng
kb wwnkpby kY dhuubwljub dnghih din] wpwbg phphunmdubph:

Ugyniuwly 1
Uunnpglunlyw nupwdphbph Jupquipdwlp junumunpughl Swélugpdwl hudwlupgnid

Ulipwipd qnijp hwinhuwgnn
## Ulownpd qnyp hwinhuwgnn punkpph dwup plmbnph twuh upquih&ulp
1. Phwlwl pupwbdw]ubp
2. Oguuljup hwbwsnutph htnwiniquut jud
wpynibwhwidw tyunulng unbnddus mphbunwlui b
Ukyniuh (Entughtt thnpJuspukip
3. Uhwyl unnnpgbuniyu hunjwshg juquyws wphbunwulub Ulpwnd gnijph dhwynp
ohtinipyniuubph b junnygubph qpuntgpué nmupwsp
(uinnpglntyw webwniph YEunpnbukp, uvnnpginiyu
wtignidukp, unnpghniyuw wjunjuyuwntnbp,
pUpwyuwunwpubtp, duypwithnp Ehkntkghtutp, vinnpgbniyw
puwjupuutbpn b wyl)
4. Uunpgtniyu b yEpghniyu dwubphg punjugus
hudtubpuljut, gduyhty, fmbtwwywphuyht, dwpninuyht b wy
hwiwupgtp U ipuljunngfuspubp
w) hhppnubuthjulwb opwugpubph, wjwununphjuypht b
Epjupniquyht poiubkutp, dbnpnynihnbku b wyi, Ulpwnd gnijph opjkljn
p) unnpgbniyw b Jepghniyw dwubphg punjugus phwlkh b
hwuwpwljuljub shtintpnittbp (welnph, qupdwiph b wyg
yEuwnpnuutp)
q) wpunugpuljut dknttwpnipjut wwpwsph pugkppnid
quiynn wphkunwlwb nuunwupynipmibtbp ud

hwupwhinpobtp

Zwph wntkjny Ykpnhhojuy npnypubkpp uinnpglnbyu nupuspbtph junuunpught susjugpuiwi
hwdwp wnwewnpynid Lup htnbywy uljqpniupubpp:

I. Uju ghypmd, tpp unnpghnlyu tmwpwspp hwunbu b quihu npybu ptwjub pupwtdwy fud
wphbunwlwi b dEynwuh (Entughtt hopduwsp (wnpniuwyh 1 b 2 jhunbpnud pqupus wiownpd gqnyp),
www puitg junuunuhl Swsjugpnidt hpujuwtwgynud |k htnbyu Yepy.

w) pytph wnweht funtdpt Lpljhs kb hwdwywunwujwinid E junwunpuihtt nwpusphtt (dwpgh
Jud Bplwtth punupwjhtt hwdwjuph mwpwspht),

p) pUtph Epypnpg punwdpt Eopwthy £ b hwdwyuwnwupwind £ jugquunpuhtt Bipunwupusphu
(hwduyuph jud Gphwb punuph qupswljub opowth tmwpwdphy),

¢) pYtph Eppnpn funwdpp bbpuyugynmd £ 0000 pytpny, npp hwdwywunwujpwind £ wndjug
junuuwnpuht Eipuwnwpusph punkppht,

n) pyYkph snpponpnp junudpp pwnwihy E, npp hwdwwywwwupowind b unnpgbhniyu junonsh
(ptwut jud wphbunwlut guunwupympjuip). Gpyph dwybplinygpht vput hwduywnuwupwitmd
hnnudwun:

Npuwbu ophtiwly, duyng dnph dwpgh @uhohl hwdwjupnid qunnn Upotph pupwidwyhtt uipynud k
11-009-0000-0001 swdlughpp, npuntny 11-p dwyng dnph dwpgh, 009-p° Quhohl hudwyiph, 0000-u
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Quihohy hwiwjuph phnkpph, hul 0001-p° Upebph pwpwidu]htt hwdwyunuujuwing  unnpghniyw
hunnngh Swswughph

II. Uyu phwypoud, bEpp umnnpgbniyu wwpwsdpp jupniguyunyws b (wugmnruwlh 3 Jhnnwd
pUwplyud wiigwnd gipp), wyw tuhunpn pdbpht {pugnighs Yupgnd wibjugnu b bu kpynvup

w) pytph hhugbpnpn junudpp tkpjuyugynud £ punwihy pyny, npp hwdwywnwupwind £ unnp-
gbnyw junpnynid jupnigdwsd ohunipjuup (ophtwy, uninpghwntyw wnbwnph jEunpnuhy, npp Jepkpypu
dwu snith). Gphyph dwlkpbinygpht upub tnyuybu hwdwywnwujupwind E okup Jud phtintpeintl,

p) pYtnh Jkghpnpy junwdpp tkpfuyugdnud £ punwihy pyny, npp hwdwwywnwuppwinud £ unnp-
ghnlyw shtnipjut sSwjwnid nknunpus wewtdhtt hwdnph (ophtiwy, unnpgbhniyu welwnph Yhuwn-
nnuh swywmd quidnn Ypyulht). Gpyph dulbpinypht uvput tnyby ke hadwywnwuwind k okuph
Juud ohuntpjuwt wpwtdht dwu:

Uju uljgpmiliphg kil Bplwih Pupbjudmpput hpuyupulh wnnpghbniyu welnpuljwi
Upwulikphg Ukhh junuunpught swsughpp §hih 01-007-0000-0001-0002-0007, npunkn 01-p” Gplwh
hunfuytiph, 007-p Upwplhp fupsuljuil spgwith, 0000-0 Upwpyhp (wpswljwl ppgwith plnkpph, 0001-p
Pupbwdnipjut hpwwwpwlyh nwl quiuynn unnpghniyu mwpusph, 0002-p vnnpghntyw nwpwsph
Sunfuynid wknunpjws phtntpyul, hul 0007-p" wyy shtmpjui Swjuynid gninny Ypyuhh Junuunpu-
jht swdwghpt k:

. Uy plypnid, tpp uinnpghniyu nwpwspp dwu E juqunud uinnpgbniyw b dEpghniyu hudw-
Jupgh Jud junnigdusph, wyn phypnid npuig junuwuwnpuhlt swsjugpnudp tkpjuyugynid E htnlbyjuy
Ytpy. ‘

1. Bpp unnpgbniyu wpwsdpp dwu £ juqunud gduyhtt punype niubgnn Eupuljuenigdusph hhy-
pnunbkjthjulwt opwugpubph, wyundnphjuyhtt b Epwpeniquyhtt poibubkjikp, dbnpnynihnkt b wyl
(unniuwljh 4 Yhnh w Gupwbnnd pyupldws wipwpd gnyph), wyw npuig juguunpuhtt hwdwpw-
Juynudp juunwpynd E htnbyw Yepy.

w) pytph woweht b Eplpnpy udptpp hwdwywnwuppwinud Bo hadwywnwupwbwpup junpuu-
wnpujhtt nwpwsph b junuwunpuht Eipunwpwspubph junwunpuyhtt hwdwpubpht,

p) pYtph Eppopg unudpp hwdwwywnwujpwinud | juguunpught Bupunwpusph pugtpphl,

@) pytph snppnpn junwdpp hwdwywwnwujpwind E huwnjugdus hnpudwu niukgnn gdwyhtt Eupw-
Junnigqudph Jud ppu wpwbdhtt hwmnqush, tpp nputp pudwinid Bt wpwtdht hwmndusdubph jud
dwubinh, junuunpuhtt swswughpt b pn npnud gduyhtt Eupwljunnigusputinhg nipupwismnipp wgjuyg
hwiwjiph nupuspnid uinwbnud E hbnbyjuwy hwdwpbbpp wdundnphjughll fwbwyuphibp b thognglbp’
9001-9900, kplwpmnuyhtt fwhwuywphitkp’ 9901-9950, putigpkp’ 9951-9980, Ukwpnunjhnklh 9981-
9990 U wyjl:

n) pytph hhugbpnpy junudpp hwdwywunwupwind £ gduyhtt Bupwlwenigusph duynuthnp
hwwn]uwshb pniubkhl:

Ujuyhuny, Bphwh Fwpdwh opwigph Ypuw qugnn pnibbkjutphg dkhh dswslwghpp Yihh 01-001-
0000-9952-0002, npwnkn 01-p" Gplwl punuiph, 001-p” Upwihiywly Jupswlub opowith, 0000-it Ugwthijuly
hwdwiph punkpph swslughpt t, 9952-p Ywidugh epwitigph, 0002-p" Fwdwgh gpwiigph pniuikjikphg
Ubklh Junwuwnpuhtt hwdwpt

2. Bpp vnnpghntyu wupwspp dwu E juqunid unnpghntyu b ipgniyu dwubphg punugus
ohunipju (wnniuwlh 4 YEnh p Bipulbund pdquplus wiowpd gnyph), wyy ghwypnid npu junguu-
npujhtt Swsljugpnidp hpuwjwihwgynid E hwdwduy gnynipinit niikgnn Jupgh [2], dhuyt wyt towuppt-
poipjudp, np wjunbtn juguunpuhtt pugudwuh hojowpbt hwigku b quihu juguunpught Bipunw-
pudph punbpph juuunpught hwdwpp:

Junuwuwnpuwjhtt Swsjugpiub dbwgws pninp pybph udpbpp hwdptjund Bu, nph gunphhy hwu-
Jugynud £ pk” kphph dwlbpingph Jpu quinnn wiswpd qnypp pugkppnid guinjnn n’p gnyph htwn k
Juqunud Ukl wdpnnenipnii:
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Nputu ophtiwly, tphnh dwljkpunyph ypu guninn wpwpd gniyph junuunpuyghtt hwdwpp 01-006-
1210-0025-0003 L, hulj pugkpmid quidny wpwpd goyph Junuwuwnpuyhtt hwdwpp 01-006-0000-0025-
0003 t, npuntn 01-p Bplwbih, 006-p” Yktunpnh Jupswlwb opowih, 1210-p” junwunpughl punudwuh,
0000- Yktunpnt Jwpswlwl opowith punkpph, 0025-p hnnwdwuh (wyn pymd twb «wnnpghniyw
hnqudwuh»), 0003-p okliph Junuwuwnpuyht hwdwpt b Upju phygpmid pkiph (ohtmpjuit) swupnid
quuynn wipwnpd gnyph vhunjnpp hwdwpulupnd £ gnnipinit niikgnn jupgh hwdwdwghe

3. Bpp uunnpgbniyju wwpwsdpp hwigbu b quihu wpunuppuljwi dintwplynipjut wwpwusph
pugbppnid quudnn wphbunwlwit guuupymppiabtph jud hwipwjunpobph  (pwhwgnpdynn  Jud
sowhwqnpdynn) Auny (wpnruwlh 4 Yenh g Bupulbnnd pupyjws wiowupd gniph), wyn ghuypnd
Jtpohtitbpu hwiuntu bt quihu npybu uwnnpgbniyu ohtimpinily, npnig Junwuwnpuihtt Swshwuqpnudp
hpuwljwiwgynid E hbnlywy Yhpy.

w) pYiph woweht, Epypnpy, Gppopg b snppopy judplpp hwiigbu Eu quihu hwdwywwnwupwbw-
pup Junguwuwnpughtt wnwpwsph, bupwnwpwsph, Gupwwnwpwsph pugbpph, «annpghiniyu hnpudwuh»
Junuuwnpujhtt hwdwpukp,

p) pYtnh hhugbpnpn junudpp «unnnpgbniyu uguunpughtt dhwynph» nwpwuspnid qudnn wp-
htunwlwt guunwpynipyut jud hwipwhnpoh (whwgnpsyny jud spwhwgnpdynn) Junuwuwnpuhl
hwdwpt

Ophtwy Ulupwjujh (kptwdbnwmpghulwh §ndphiunh junuwuwnpughtt hudwph E 04-003-0012-
0005, hull gpw pugbppnid quudnn hwbpwjunpobphg dbhh swslwughpp 04-003-0000-0005-0003-u E,
npnbn 04-p Lnpm dwpgh, 003-p° Upwju hwiwjiph, 0012-p junwunpuihll punudwuh, 0000-u
Junuunpught Kipunupusph piugkpph, 0005-p hnqudwuh (wyn pymd twh «annpgniju thunjnphy),
0003-p hwpwunpotphg Ukhh junuwuwnpuyhtt swsjughpt k:

Utp Ynnuhg wowewplyny uinnpghntyu wnwpwspubph junuwunpuhlt swsjugpdwi (hwdwpu-
Judwt) hwdwlupgu hp jurnigusdpny Unun k Zujuwunwih Zwbtpuybnnipniunid jhpunynn wipwpd
gnyph Swdlugpuwt hwdwlwpght. dpwl pwgupnipniit wnbsynid bt pdbph Gppnpn fudpht, npng
junuunpuhtt punudwuh Swdjwugph thnpuwpkt hwinbu £ quihu junuuwnpujhtt Gipwunwpusph
nunkpph sdwshwghpp b npbt wmbEnthjulwt puppmpni sh ubpjuyugunid punhwinip Jhwubwlwt
Junuunpuhtt hwdwlupgnud ubppubnt hwdwp, wywhnynd | bwb dipgbntyu b vnnpgbniyw w-
ownd qnupkph hwdwnpnudp: Thududwbwly, wju nuppbpulng unbndjws junuwunpughtt swsjugpdui
hwdwljupgp httwpwynp Yihth hbnwqund Jhpwunt] twb Enpwsuth dnpbjh junuunpuhtt hwdwlup-
ghpnud:

KAJACTPOBOE KOAUPOBAHMUE NNOJA3EMHBIX TIPOCTPAHCTB
C.P. laBTsin
Hayuonanvnwiii acpapnuiil ynueepcumem Apmenuu

KuiroueBble c€JI0Ba: MOJ3€MHBbIE MPOCTPAHCTBA, IMOA3EMHBIE COOPYXKEHHS, KaJacTpoBas HyMepalus, HEIBHKUMOE
HMMYIIECTBO, TPEXMEPHBII KagacTp

CucremMa KOAWPOBAaHUS ITOJ3EMHBIX TIPOCTPAHCTB, SBJLIIOIINXCSA YacThio Henp PecrmyOnmkm ApmeHus, He
OTpPaKaeT BCEro Pa3sHOOOpa3us MOI3EMHBIX IMPOCTPAHCTB. Pa3paboTaHa HOBas CHCTeMa KOJMPOBAHUS ITOJ3EMHBIX
MIPOCTPAHCTB M COOPY>KEHHH, KOTOpast IO CBOEH CTPYKType OueHb OJM3Ka K CHCTEME KOAMPOBAHUS HEIBHKHMOCTH,
npuMeHsieMoi B PA, W MO3BOJISET COMOCTABIIATh HA3eMHOE U MOJ3EMHOE HEIBIKIUMOE UMYIIIecTBO. B nanpHelinieM, B
MIPOIIECCE COCTABIICHISI TPEXMEPHOTO KaJacTpa, CUCTEMa MOXKET 0TOOpaXKaThCs B BUAE €ANHON TPEXMEPHOI MOJIEINH.
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CADASTRAL NUMBERING OF UNDERGROUND SPACES
S.R. Davtyan
Armenian National Agrarian University

Keywords: underground spaces, underground structures, cadastral numbering, real estate, 3D system cadastre

The registration system of the Republic of Armenia (hereafter RA) for underground spaces does not reflect the
true diversity and number of these spaces. We have created a new system for numbering underground structures and
spaces. This system is closer to the system used in the RA for numbering real estates and it is designed to be used both
for above ground and underground structures and spaces. In the future, during the creating of a 3D system the
underground and above ground spaces can be shown as one continuous three-dimensional.

GUYULNRE3NIRL

1. unpuunpughtt pupmbquqpiutt wypwnwbpubph ppwjwbugdut hpwhwigp hwunwnbknt
dwuply, Zujuunuith Zuitpuybnnipjut junwjupnipjuit wepupbp wipwupd gnyph junuu-
unph whnwlw §ndhunkh 2009 p. htnpduph 26-h #51-U hpudwie

2. «wyuuunwith Zwbpuybunnipjub  opkupp gnyph Wjuwundwdp hpwynipubph  whnwlub
gpuigdwt dwuhly, pugnitdws £ 1999 p. wuyphih 14-hw:

Ukpluyugyby F' 09.12.2014p.
Chnpnilujky Fnyuqpnippul’ 09.03.2015p.
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257 332.3, 504(082)

GruruSeNtuUS1UuUL 2UUTYU B Z0NU8PL WUMUUSCh QUNTUL B4
UGSUNhSUTUUL ALUSUJUNALENRT

U. . Unwpljjuis
Zuywuwnulih wqquyhl wgpuipuyhlh huduyuwpul

Unwbgpughl punkp. Cphpunnbnbjunnywlulh hudwlupg, pupunkq, hny, junuwanp, dounughunwplinid

Ukphugugyws ki hnpughl junwuwnph o donmunhnwupydwt phuwquiyjunbbpnd EphpunnknElunn-
yuwlwb hunlwlwpghph (wyunihbnl' 6S2) Ghpumbwb Apdbwlwh wunmbbkpp b wowbnyenibakpp:
Vwpugnyky & GSZ dpongny unknéiud Junuunpuyhl pupinkqibph pluunpl skpunkpp I gpubg hunfuw-
ywwnwupiul nfjuybbph puqui: Vkplugugyué B BSZ oppbnbbph nwupwsulul JEpinidnipul gnpén-
nnipinihbbkph nmupplp ophlimlakp, npnbg dhongny Gupkih Finidky nmupwdwlwi pupn jimhpikp: Apuku
wpynibuln gnpopp BSZ-0 bphuyugyws F hnph dounwphuuplmd wighuguwl phuquijunnid, nph
fApwlwinugdwl hudwp ogunuugnpdynid ki hEpwhwip gninun/npuwl yniplp:

Ukipuynud hnnquyhtt junwuwnph, hoquohttwpupnipjuit b hnnuyhtt donnughnwupiut wpynibw-
JEnnipjut pupdpugdul hhdbwlw ninht hudwpdnd | wjundwnugnidp” hudwlupgsught nkatngn-
ghwubpny: dudwbwljuljhg wbkjuunnghwibkpp, hwdwywwnwupwb vwppuwynpnidubpp b Spwgpuyght
wywhnynudubpp pnyp Eu nwhu dowll) dkbwédwmyu) mbnkjuwnynipmit, pupdpugubing npuig Lownnt-
pintup, hunwlnipniup b hntuwjhnipniup, hywbu twb vnwbw) npuljju) uguunpuhtt pupunbqubp b
hnnuohttwpwpuwliui hwunwpnptp: Zoquyhtt junuwunph b donwunghnwupuut ptuquunibpnud BS2
Jhpundwt hhdtwlwt btyunulp pduyhtt pupnbkqutph nt bwppwgdwh hwunwpnpeinh wvnwugnudu b,
npnup huwdwpynd tu dudwtwjuljhg hnnuohttwpwpnipjw hhdpp:

BSz-u ukpwenud £ dh pwipp dhgngubpn wifjuyutph tmwpwswljui b hwnljuowlui Jtpnidnipjut
hwiwp: Oqutng ©S2 Yhpmisniput gnpswenypltphg Yupnn kup vnwbw] puqiuphy hwpgkph
wuwnwupuwtp, nputu ophtiwly, npnoky.

- opjkunp wknunhppp,

- Ukl opgjnh wknunhppp dniuh tjundwdp,

- opjljnp yuhbpp,

- hwplbwb opjljnnkinh dholt tnws opykljnutph pwbiwlyp,

- Epynt opEjunnikph hwdwnpuwt wpyniupnid unwugdws opykljnh yepupbpjuy ndjubkpnp,

- Lplynt opijnutinh vhol Enus owyinhuw) Swtwuywphp:

6S2-h Ykpmswljub gnpswnnypltpp vnnpupudwignmd ki kplne odph nwpuswulub b hunwljo-
owljuti:

BSZz-nud pupnbquqpuljut myjuubph Jipnisnipjut dbpnnutpp own skt nuppbpynid wjwinu-
juwt pwpunbkquiph wnbntjunynipjut Jbpnisnipnithg: Opjkjnubkph pwtwjujwut wwpudbnpbph b
npuig dwpbdunhjujut dowljdw swihnpnohsubpp hwdptinhwinip kb, vwluwyt hwpduplubpp junwp-
Ynud kb wjupwul wpwg, np own ubnd dudwtwjuhwnyguénid httwpwynp E juqul] dké puwbwynipjudp
wnwppbpuljutp b pnpl) gpuiighg wpwdl) tyuwnwljuhwpdwpp:

BSZ-nud pupunbqugpuljut Eipwhwdwlwupgh hhdpt L hwdwpynid npubg puquusbpn junnig-
Juspp dhliinyt wmwpwédph hwdwp: BSZ-mud pupubqh pnjuinuinipmitp puwdwiynid  phdwunhl
opunbpnud, nph oinphhy unbindynud  puquuotipn wuwnljkp:
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idwwnhl skpunbkpp dh swpp tnyhwnhy muwpuswljub opijnubph hwdwhnudp tu: Thpnkpp tdwb
El puthwughly ptpptph, npntp nuuwdnpdws bu khp dnweh Jpu (ug. 1):

Gt
T

Ulipwind qniyph pamn

Tnnuhl pnlnh Gnn

Glpwlhwnnigywdplbinh 2bGmn

Qluwrhwindwl pGmn

Lnuyhl pnlnh phnn

Vwhdwlwiwline dGenh 26nun

Unipylilinh plin

dwinsunnwinwdpuyhl uwhdwGaGnh
2bmn

QhnnGghwlwl hhdph 26nun

Shnwapwlwl punminbqlbnh
Ghindneodwl pGpin

Onuwr-inhbgbnwlwl Ghwnlbn

Ul 1. PEdunply skpuinkph puuun/npuwl oppluly GSZ2-nud

Udkl obpinn wnwudhi-wpwbdhtt ubpuyugunud k Eppuntnijunuljut hhdph viwppbpp’ wh-
ownd gnijph uwhdwtubpp, hnnuunbupbpp, ubthwljwinipjut unipEjunibpp, Jupswnwpwspuihtt Uhwynp-
ubph vwhdwbtbpp, dwbwwyupuihtt gutgp, epughpp, vwhdwbwihwynidubpp, mnugpuju hhdpp b
wyii: Udkt Uh phdwnhl skpinh htn juydws b punipugphstutinh wnniuwly, npp ywhynud £ phdwnhly
otpup htwn, b Jupny Gu (hul] hwnjuywljuwt ujuiiiph ugnuuwljutp, npnup ywwhynd Eu wpuwpht
ndjuubph pwquynud: BSZ-nud htwpwynp L unbndl] &qphun puqiwobpnn jupnigwsp, npunbn
htwpwynp E dhwdwdwbwl wohiwwnt) muppkp obipnkph opjijntitiph htwn:
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BSZz-nud opjkljnukiph nuwpwswljut puuwynpusnipniit ntuntdbwuhpynid £ nbnupwppdwt bp-
nwdnipjub gnpénnmipiniuitnh dhongny, wy; mupuwswlut juwybph b gputg hwnuihyubpny: Upnuyhup
gnpénnnipniiibp Eu hwdwpynud pnidbpught gninnt dhongny, dbkpdwynpnipjub, odtply b guuguyht
YEpnusnipynibiikpp, gnunbynpnudp by Zwudwnbnbng Jepp iogws gnpsnnnipmilipp Jupbih b ooty
pujuljutthtt mwpwdwlub pupn jpunhpubp:

dhpnisnipjut gnpénnnipjudp Jupkih Eygupqupuib], pk hiyput Juwu £ hwugpl) gbnp hnnuwnw-
pusputinh Jupupdwt wpyniupnid, hiy junbgnphugh b tgunwljuyght tpwbwlnipjut honbp jut wy
wnwpudpnid, nyphp kb ubthwlwtwnbpbpp b wyjc Longpubnt hwdwp 6S2-nud ghwnh we b dwiju wthtphg
Jupnigynid £ pnibbpuyhtt gnnh, nph dhongny Jupkih E junwpk) dEpnisnipmnit b vnwbwy wyn pninp
hwipgbipnh yuunwupiwutbpp (Wl. 2): Ljupnd jupdhp Eqpugdny b gbuyjuundwt vhongny géus k ghnp
prdbpughtt gnuinpit: Lwlth np glwnh Uh Juulh wigimd E phwljujugph wwpwspny, huly dniup’ goinqw-
nunbuwlwh hnnbph dhony, myw wybkh b puppuind pnidbpughtt gnuinnmid Enws JEpnuswjut wohuw-
wnwbptbpp: Gpipuunbnijunduijut hwdwlwupgh dhongny swwn wybjh myniphtt Gt guntind  wyu
wouwnwupttipnp, pwth np pugh pupunbqugpulju dfwuhg wyt nituth hwnjuithsubph dwu, npnud wnju
El wyt pojnp wyjuyukpp, npnup htwpuynp sk wbkutil) pupunbqh Jpu:

Bpt niukup ughp tnp dwbtwywhh twhwgsdwt, wyw withpwdbpnnipmnit ju junnigdwub
twhwhwoyupl Juwnwpbne: 6S2-md gdynud k twjuwgduyhtt fwbwwwphp b npu onipot mghugynid k
wlhpwdbon juyumpjudp pnipbpuyght gnnh (uly. 2): Ujp gnuint dhongny hwoynid L ubkthwljwuwwnbtptph
pwbwlyp, hnnudwubph dwlbkpbup, junuwunpuihtt wpdbpp b wyjj: Gppunbnbjunyuljut hwdwlwup-
gnud wpwgq yYbpnidnipjut punphhy htwpwynp b twb juunwpybt fwbwwwuphh npny hwnguwsubph
twhuwgsh thnthnjumpyniubtp ubthwlwiwnbkpbpht hwuggnn Juwuh suhp pswgibim byunulndg:

Oyt gnpénnnipjudp wbowpd gniyph hnnudwubph b hnnqujhtt nunh hnquwnbupbph okpnbkph
hwdwnpdwi dhgngny Jupkih E npnotp jnipupwiginip hnnudwuh hnnuunbuph dwljkpbup (. 3):

Uju hwdwnpdwdp wqupgnpny Epbnd b jmpupwsinip hnpudwuh hnquwnbupp: Ophtiwly® 152 b 153
dwljwgptpny Junuwuwnpuwihtt punuuiwutph pninp hnnkpp opndh Jupbjwhnn &b, hull 162 swsljugpny
junuunpuihtt punudwuh hnnbpp wnnuunt wygh Eu b wye ‘Uny gnpénnnipiniup upbjh § hppuljw-
twgubk] tub wy] phdwwnhy obpnbph hwdwnpnidny: Ywnuwuwnpuht swsugpbph dhongny hnnuwntuphg
puigh, mjjujubph puquyhg Yupkih §unwbwg wy) hwmnjupwlub ndyugbbp:
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Uly. 3. Ulippwipd qnyph b hnpuyhl pninph skmnkph ofkpy by hunlmppnid

ol yga

dhpp tpdws b wy) Jhpniswljut gnpdnnnipniuubpt hpuljwigynd u 6S2-h hswbu gpubhljuljul,
wjiyku b hwnljubywljut ndjuiubph puquyh vhongny:

BSZ-nud nmwpwdwlwb opjkjnubpp punipugpynid ki hwnljutpuljut ndjujutpny, npnup wuwh-
wuiynd ko wndjujubph puquyh wowbdhtt wpnruwljubpoud: Uyg wdjuyikpp hwdwpynud Eu BS2-h
Jbpnswljutt htwpwynpnipnibubph upbnpugny wwppbpp: Cunn hwnwuhpubph 6SZ2-nid wpwg
Jupkih E jupmigl) pupnbkqugpnid, npmud jupunwhwjndbt wywphwgpujub opiljinubph mupuswljut
puwpjunidtt wnwownpyws hwnljwthyubpny [1, 2]:

Epjpuntntjunjuijut hwdwlupqt wpynmbwdbn gnpshp £ hnnh  dpnunhunwpldwut hbn
Juwyws puunphpubpp muskint hwdwp: Ujun hpluhg tbpuyuginud B hwdwlwpgsuyh-spuqpuygh
hwdwljupg b wywhnynid £ mbnklnyph hwdupnudp, dpwlnudp, gnigunpnidp, mpudwngpnidt nt gnpénud
E huwdwlupgdus dkly dhwubwlut nupuswlwi-fonpphttwnwht hwdwupgnud: Ujuyhup 6S2-4, npl
wyywhnymu E nwpwsph Jepupbkppuy nbnbjungnpmb’ pdught undjujibph wkupny hwdwdpdws dh
owpp otpubkpnud, npnup Abwynpmid Eu nbnbjunduljut dbwswhp, Jupnn b hhdp hwighuwbug
gnuyunbnbuwlut hnntph dpnwunhunwpldwi 6SZ2 unbnstint hwdwp:

znnh Unuhpnphugh Epjpunbntjunujut hadwljupgh untnddwt hwdwp withpwdbyn pupnk-
quqpuijwtt ympbph pupdugnidp hhdbwwind hpuljutugynud E hnnbkph hknwhwp gnunuynpdwi
Uhongny, npuyjtu wnwyk) opklnnhy b gqnpénitt dhong, npp vhwdwdwbtwl httwpwynpnipmit E pdbnnid
Jtpwhuljty hnntph ogquuwugnpédnudp, hisyhu twbh dpwupniyubph qupqugdwi juijpownbunuwdp b
htwpwynp phppunynipejui swthp:

Zknwhwp qniqudnpnudp (hhdbwuimd wppwbyulughi) poygp b nwihu wnwbwg opyiljnhy nbnk-
Juwunynipnil gniquunintuwlub hnnbph nne mwpwsdph Yepwpbpuy: ZEknwhwp gnuguynpdwin gjjuwynp
wnwybnipniuiphg £ hnnh dwjkplinygeh jutntwdnp JEpwhuljdwt htwpwynpoipiniup, juyt mkuwtk-
1hnipniup, hbvnwpppnpnn nmwpwsph YEpwpkpyuy nknkjunynipjut vinugdwb pupdp oybpunhynipniup
b hunkgpnudp (Wkpuenudp) EppuntnEjunduut hwdwlwpg:

dudwiwlulhg Epjpunbtptjunuijut hwdwlwupgbpp htwpwynpoipmnit B mwjhu junwply
huwdbdwwnwljut JEpnisnipnit mwuppbp dudwbwljubph pupnbqugqpujut tympbtph, hkpwhwp qnunw-
Unpdwb ymphph nt wknugpuljui suhwgpnudiibph dhol qupqugdwi qgnpépupugbph puguhundul
b jujpwinbuntdubph Juqudwi hwdwnp:

BpjpuntnEjunjulut hwdwlwupgbpp htwpwynpnipinit G nwjhu Untinpuqpl) muppbp dhwsw-
thtiph pupunbquqpujut yniptp b vnbnst] puquuokpn hwdwljupg, npnd wwppbpynud Eu vwwppbp
dudwbwjwhuwnusttpnid junwpws wywnwpubpp:

40 SE16aUrr 12015



qUOUSr 69 RULSELU AL NIRL3NAL

Lwhiuybtu pupnbqugpugtnpbqhwljut $nugh ynmpkpp' pduyhtt nknugpuljut, juguwunpughl,
ptdwwnhly pupwnbkqubpp, gnnipnit niubkgnn onwiniuwulupubpp b wppwiyuluyghtt aupubkpp, htywybu
twl twpjhinud mbbkguwsd wndjuiubph puqut tkpdnmsymd o Epjpunbnbjunduiut hwdwlwupg:
Uuntndynud E dponuphnwpldut hwdwlupgh uyqpiwjut pduyhlt dbwswthp: ZEknwhwp gnugudnpdui
dhongny utnwugwd unp ajupbpp thpdnsynud B dpnunhnwpydwt 682 Ywwnwpynud £ wwwppkp wupk-
pYtEnh tyupubph hwdwnpnud, npp htwpwynpnipinit £ wiwjhu hwynbwpbpl) hnntph hbn junwupus
thnthnjunipyniubpn (0. 4): LVjupubph hwdwnpdwt wpyniipnd Gpind , np - ggniquntnbuwljut hyw-
nwluyth bywtwlnipjubt hnntph ghpuljornny dwup yhpwsdt b ptwjuduypbph btyunwulught towhw-
ynipjutt hnnkph, hywtu twb thnthnjuyl) Eo hnnpudwubph vwdwtbbpp: Unbndynud Eu unp gkpunbp qyni-
nuuinbuwlwi hnnkph tnp vwhdwbph puyiugdwt hwdwp: Ywrnughtt hbnwgnunipniuukph wpy-
miipmd unnugws wyn Eqpugstph hwnljutpuut nydjujutpny (hnnh pEpphnipjul, Junpwupugdut b
wyjuh yhpupbpuy) pupdugdnd E hwpbwlub ufjuiibph puquit: Quuwdnpynud £ ntumduwuhpynn -
nwdph unp pYuyghtt dbwswthp, hiyybu bwb hwdwpynud b gniquunbtnbuwlut hnnbph oquuugnpédwi b
Jhdwljh hhdtwub gniguthoubph wnniuwljubpp, npp htwpwynpnipnit £ wiwihu npnoby hnnh dpnwnh-
nupynud wigjugdwi b hnqujht wuwowpubph jurwdupdwt hwdwp wihpudbion dhgngurnidubph

guulp:

" p g 3 o

Ul 4. 2005 1 2013 pop. hEknwhwp gninquwiynpdwl ignipkp

Ujuywhuny hnntph dpnnwnhnnwpluwut hwdwlupgh hhdpp juqunud b nnwpwdwljut wdjujubph
puqui, npp tkpupnd £ nuumdtwuppdwt Eipulju mmupwsputph b Epjpuntnbjunuljut wdjujutph
puquib, wyy pynid twb ntunmdbtwuhpynn wwpwsph puyhtt pupnbqubpp: Loquws wfjuubph puqu
hwdwpynid £ wnwppkp wnpmipubphg, npng pynud tu bwb wj juquulbpynipniuubph wdjuiubph
puqul, npnup hwdwhwlh qpundmd Eu  gniquunbnbuwluwd pwbwlnipjui hnntph  Jhdwyh
ntuntfbwuhpdwdyp [3,4]:

Blubny] ykpnhhojuhg Yuphkih b iqpuljugty, np bpipuntnijunjulut nkinnghwibph b hw-
dwupgbph Yhpunndt Ewlwinpkt pupdpugiunid E hnnujhtt wwoywwpubph jurwjupdwi npnpunid
pupniijus npnonudubiph npufp: Zunuwbu ks £ ngputg wpgnitwybnnipniup juguuwnpuht b hnqu-
ohtwpupuljut wohtwwnwuputph, hontiph donunhnwpuut hpujubtugdwl, hyybu tub twwgsught
wojuwwnwtputinh junupdwb dudwbwy:
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T'EOT'PA®NYECKAS NTHOOPMAIIMOHHAS CUCTEMA B C®EPE 3EMEJIBHOI'O KAJACTPA
1 MOHUTOPUHI'A 3EMEJIb
H.®. Apakensin
Hayuonanvnvui acpapuulii ynusepcumem Apmenuu

KiroueBble ciioBa: reorpaduieckas nHGOpMannoHHas CHCTEMa, KapTa, 3eMJIsI, KaJacTp, MOHUTOPUHT

[IpencraBneHbl OCHOBHBIC LENMM W MPEHMYIIECTBA NPHUMEHEHUs! Treorpaguyecknx WHPOPMAIMOHHBIX CHCTEM
(TUC) B cdepe 3emenbHOrO KajgacTpa U MOHUTOPUHIA 3eMeib. [laHbl ONMCaHUSI TEMAaTHYECKHX CIIOEB KaJacTPOBBIX
kapt, co3gaHHbix B ['MIC, 1 cooTBeTCTBYIOMmEH 0a3bl JaHHBIX 3THUX TEMaTHYECKUX CJIoeB. lIpencTaBieHsl pa3indHbIe
npumepsl aHann3oB 00bekToB ['MIC, ¢ MOMOIIBI0 KOTOPBIX MOXKHO pellaTh CIOKHbIE IIPOCTpaHcTBeHHbIe 3anaun. [ 1C
npeAcTaBieHa Kak 3((GEKTHBHBI HHCTPYMEHT Uil MPOBEICHHUS 3€MEIbHOTO MOHHUTOPHHTA, U OCYIIECTBICHHS

KOTOPOI'0 HCIOJIB3YIOTCA MaTepralibl JUCTAHIIMOHHOI'O 30HIUPOBAHUA.

GIS WITHIN THE SPHARES OF LAND REGISTRY AND MONITORING

N.F. Arakelyan
Armenian National Agrarian University

Keywords: GIS, map, soil, cadastre, monitoring

The main objectives and advantages of geographic information system (GIS) within the spheres of
Land Registry and Monitoring are presented. The thematic layers of cadastral maps created in GIS,
numerous examples of spatial analysis of various object and soil monitoring through various sensing

materials have been described.

aruauvunNkeE3NkL

1. Typesanora JI.B. Beenenue B 'IC. - Mu.: BI'Y, 2008.- 135 c.
Camappak A. C. ['eonH(pOpMaIMOHHBIE CUCTEMBI: IEKTp. y4eOH. - BmaguBocTok, 2005.

3. Pa3paboTka MeTOIOB MOHHTOpPHHTA IAXOTHBIX 3eMellb POCCHHM IO JaHHBIM CITYTHHKOBBIX HaOJFOICHHIA
panuomerpom MODIS /C. A. Bapranes u ap. — M.: UKW PAH, 2007. — 222 c.

4. WMasusbix A. JI. Pa3paboTka 06a3bl renmpoCcTpaHCTBEHHBIX JAHHBIX MOHHTOPUHTA 3€MENb CEbCKOXO03SIHCTBEH-
HOTO Ha3HAYEHUs: aBTOped. qUccepT. Ha COUCK. Y. CT. KaHA. TexH. HayK. — HoBocubupck, 2011.

Ukpluyugyly F' 12.02.2015p.
Chnpnilujky Fnyugpnippul’ 03.03.2015p.

42 SENEYULPI 1/2015



ChULULruruguuy anuusrnrgspuULEr

251 699.868
ChuNkEBNPULLELE USULPL UNLUSCNPAESPULEE QEMUUUTUNRUR? TELSE ONSPUUL
20UsNkE3UL Nk 12U S P NeNTNkhur

U.L. Mhwnpnujub, U.L. Qupupjui
Swupunupuybnnipjui b sghtwpupnipjut Zujuunuith wqquhtt hwdwjuwput

Unwbgpuyhl punkp. pkipkph obpuwdbinmuwmignid, Fakpquininnbuwlpul gniguiihoblp, pkpin oupinpluy
hwnuninnipini i, onwi- I pinbwjupuihwighipnipinil, pEpnp wknh npnonidp shlilnbuwnpnijghuynid

Qhunwuplyly b okhpkpnid Jhlhpnlphdugh wywhnlwlh hwdwp Jupbjhph b LEqupubabpghugh
dwuuh bjumgbguwi hbwpun/np nmuppkpulp b junwpdly Bo huoyuplbalnp p. Eplwbmd b 22 wyy phwlw-
Yuypbpnid mknupuwphnjus A 451 pdpupwluh pkiph hwdwp: Quninjly Eo okpdwdElniups sbpinp huu-
wnnipjull jugp sElph Junnigdwl Juyph jhdugulwl wuydwbikphg b Inbunpnighuyh okplunhnpnuig-
vwll gnpéwfihgh npnowh wpdbpakphg hkwnn okpdwdbiniuugdwlb ppulubugdul whhpudkrnnipiniip:
Spyky B hunlwyunnwupuul Eqpuilugnipinibikp:

Puwljth okupbkpmid Eubpqupnbuynnmipjutt hhdbwlwb dhonguonudubphg dklp ohulntuwnpnily-
ghwtpnd oipdwdblniuhs Wniph tbkpunnudu b Upgyniupnid qqujhnpkt tugnud Bu thnjuhunnppdu,
onu- b juntwjupwhwighnpjut hbnbwipny okipduyhtt Ynpnrunbpp: Uwluyt wdkt dh §ihdwyulut
gnuinid Ynbunpnijghwh mbuwlhg, obpdwunpmniph mhyhg, nupwspnid Junbkihph quhg Juwhudws, wb-
hpwdbown k npnoky obipdwdblniuhsh oyyunnhuw] hwuwnnipmiup b nknunpdwt mknp: 01y dhonn mEknunpdu
htwnlwlpny shtuntiunnpnijghwymid Jupnn £ wnwowbw) opuyhl Ynunkuuwwn, npt k) Ypbph Ynbunpniy-
ghuyh dwutwlh Juwudwi b jduinwbtut phuntnud bpjupt §ntunpniyjghugh jpng hwnlnipniubpp:
Luliupldky ki twlb inp junnigynn b pwhwgnpsdwt ke gunidnn skupbpnud okpdwdblntuugdw thongu-
nnulubph wnwtduwhwwnlnipmniutbpn:

Ushuuphnid wipynibwhwynn nne qunkihph 30...35%-u oqunugnpédynid L nupplp bpwbwlnmpjut b
whyh okuptpmd Jhypnljhdugh wwywhndwt hwdwp: 22 pwn ptwuduypbpnud, ddnwb ppowunud
wpunwpht onh hwyqupluyht b vhohtt tnwbwluyht gusdp ohpdwunmplwntbnh wuwydwhtbpnud, wjwinw-
Jub b ny wjwiunulijub obpunipjut wypmnipubph Yhpundwi guydwtubpnd, skupkph obnnigdw hwdwp
Swpuuynid k qquith dwduwih ptwljut qug: pw tjugbgdut jwjugnytt nwuppbpulp yunkph obpdw-
hmtwjudblniuugnids E: Ukpuymudu gputg obpduyghtt phdwugpmipmiip jud  okpdwihnwbgdwi
gnpéutjhgl, puwnn  Z2ZCU-h, uwwhdwi]k B Rg =25.28, R™=25.28 uC/dun (ks >0,35...0,4,

k™ >0,285...0,25 dw/u?°C): Zmpjuplukpp gnyg kb wwghu, np, ophtwmy, A 451 hudpwpwtwlh phwljbih

okiph hwdwp, Bplwth Yhtwjulwi wuypdwbibph phuypmid’ mu.=-19°C, zuw=140 op, Ditq.=2660 op.°C,
wnuppkp  Wnipbpny  okpdwdbniuugdwt phypmid Ymubuwbp sbkpnh hbnlyu] hwunmpniubbpn.
whpjhnwuhihjughtt wwy 0,125 U, hwbpuyhtt pudpwly’ 0,08U, thpthpuwnjhunhpng 0,083 U: UpJudtkphg
Unptnpdh tjuqugnyt wpdbp, wpwyl] swwn ubuwydws Junbkihp nt thnpp nmupbluwb pipdwué sSwhiubkp
niutignnp: Uju juyuwunh twl wdnwp okupkph hndugdw pinh tququuip: Ldwt wuppbpuyh jupkh b
hwulil) twl obpunipyub nt gpnh wnpipibph, skpdugpunudunuupupdut hoadwlwpgkph (wpunthbn’
28U72) Fukpquupynibwbnnipjut pupdpugdudp: Updushg b dhwdnpyl) b unyt wpfuwnmiph tyqw-
wmwln' npnotp 22 Yihdwyulwb gnunptbpnud b wnuppbp gnpéntutph wqnkgnipjui tbppn pkupkph ohulntu-
npnighwitbpnid obpuwdklniups skpinh owynhdwy hwunnipnibt nt nkqunpiwi nknt pun Eukpqu-
nunbuwljw gniguthoubnh, okpdwnpmniph mbkuwlh b npu Eubpquupynibwybnnipjui:
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Uwnpl ghunwplyl) E okuptipnud dhljpnljihdugh wywhnddwi hwdwp Juntihph b EEjunputubp-
ghugh dwhiuh uqbgdwi  htwpwynp nwppbpuljubphg Ukyp  wpunwpht  ohiyniunnpmighwibph
ohipdmnbhthjujut hwnynipmnitubph (wjugdwt nwwuppipulp ebpdwdklniuhy Wyniptph Jhpundwdp:
Uju junpht wntsynn hknwgnuumipiniuibpny qpundty Gup bwhahunwd [1], vwlwyt Junkihph swhwuquig
guén ghuit ni ppu «wiuyun» pYugnn sSwyuwtkpp bwhiwunpuutp Eht tdwt vhgngunnidubph Yhpundw
htnwdquut hwdwp: Zknmwgquynid bu juunpht wnbsynn wy) hbnwgnunnipmnititiph wpyniupubpp duwgl)
Eu wthbnbwp [2] :

Qtpdwntuuhjuljwut hwnlnipmniuubph jujugdwi b obpdwdklniuhy ympbph oyyunnhdw) hwuwnnt-
pmiip npnoynid Ep pun ijuqugnyt nwpbub phpdus Swhubkph 3 ofeste s min wuyuiwithg ujyur Yipew-
juu wuwydwbbph, skuph thwuwnwgh Ynbunpniyghwitph, QUZ-h wkuwljh, ontjuynid gbpdudblniuhy
uniptph wnuwnipjut nt quh yuydwbubphg: Supkljut phpdws swpaubkpp’ (3;_ E’j"“hq') nnnoynid Eh ubp-
okupuyht Swjuubph hhdwt Jpw, wowg wyi juykint dhongundwt wdhpwljwinpkt wrtsynn wy gnp-
ontitkph htw: Puquuphy htnwgqnuumpniuttpp gnyg o wdk], np npw ny wdpnnowljwi k, niunp
wnwownlynid £ htnlyuw) wpnwhwyjnnipniup

3;g?uhq. — [(E? + kgl{hn ).K? + (E + kqbn )'Kll‘“?' +

tin.u. Jup. Yuwp..

Jtin Jtin She.ubiq. 14y Sho.ubiq
+ (EQhIlli + thnlﬁ. )Kgbpd + (EQSU + kQSU)‘KQSU )] + cqum. z unn? ! + ct[.t[iu,ﬂ ZNI:[.I:%, !

tin.u. tin.u

wl.n)./inwph:

Puttwmdlinud phpynn Kstnw, Kywp., Kspe, Kesv Juuyhnwy ubpnpnidubphg jmupupwisinipt npnoynid k
pun mbkthjulwt twhwgsh twpwhwyquyhtt dkdnipniuubph jud nbuwlupwup tkpgpnudubph, Gpb
sjwl npuig thwunwgh dbsnipmibubpp: Biew, Fwp, Eips, Fsu-p inpuwnpught gnpswjhgubp ki
otpnigdw uwpph, oipdwdklniups wyniph, Jupuwgh, REUZ-h hwdwp b jufudws B ndju) vwppuynpdu
Swnuympjui dwdljkwnhg, ophliwl, Yupnn ki Juqut] huduywnwuwbupap 20, 25, 15 & 20 nwph:

ket K kgt kS p wnfpuy Wmupbph, wwppunpmudtbph ne hwdwlwpgkph Jpulubquuut

dwijuubpp punpnonn dbdnipniuubp ki b juqunud i itnpduwnhyuyhtt gnpéwljhgubph npnowljh vinynubikp:
Koo, Kywp, Kosu ubpnpnidubphg jnipwpwismipp obpdwdbniuugdwt hbnbwupny obpduyhtt phnh
tjuquutt wpyniupmd  wjugnud B, pwth np qquihnpb thnppwinmd  Gu  ghnmigdwtt  uwpplph
gbpUuthnwgdwl dwhkpbulibpp, upuugh ne 98U2-h hwignygubph gkpuuyht gubigkph, thwlwibbph,
wyndwybtph npwspuyhtt  hgnpnipymibitbpn: Kepe dbdmipiniup uwwljuyt wdmd b obpdwdblniuhsh
hwuwnnipjutt n1 nkuwhtt hwdwpdbp:

Cwhwgnpddwl swhubpp wuwydwiwynpjws Eu Q8UZ-h wwhwbgutph pujwpupdwt hwdwp

\ tho.utiq. v Igdn dho.utiq
Junkihph €, Z V b Bikywputubpghugh € 6 Z N, g, Pwunwgh Swuung: pubp wp-

Jun.
wnwphl ohtuntiunpnighuyh dknruwgdwt hbnbwupny qquihnpkt tugnud B, pwtth np nppwt thopp b
otpduyhlt Ynpnrunttipn, ohnnigdwt b vwntgdwi phntpp, wyipwing t jthnppubiwt ubkgqniiughtt swpaukpp.

Jwnkihphp jupuugnid’ > / the-uta , hiEyunpukibpghughip’ uwnbwpubught dipkiwgh, wndwbph bky-

Jun

mpmzmpdmphphhpmd‘ z ot .

ELEG,

UoJws Ukpnnny Gphwimd juwnwpyb) B hwpduplubp mknupwohqus A 451 adpwpwtwljh okuph
hwdwp, Epp hpuwwbwgynud E gpu okinnignidp, hull obpdwdblniuhy b hwinhuwgt] thpthpuyjwunp
Ao=0,0419wn/U°C: Upnnwuphtt yuwh Yntunpnighwl, wnwudhtt skpnkph Yntunpnijnpy swihbpnyd b
ohpdwhwnnpnyuwb gnpswijhgutipny, wnwig obipdwdblniumgdwi skpnh pipdws k uly.1-nud:

Chuph hwdwn hppl obpunipjut wnpnip £ ququhtt jupuwl, nph okpduyhtt oqg-t, Jupijws upw
nungpydwt ownwynhg, Juqunud bt nbnuljut’ nueeny.=0,88, spowtiught’ npey.=0,90 b punuuwuwgh’
Np4.=0,92: Unwohth nhwypnid wpwnwpht obpduyhtt gwign puguuynid k, hull djnrubbpph hwdwp, pun
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opowith qijuwynp hwnwlugsh, npnoyty b mdjuy okuphtt Jhpugpdus nbuwjupup, wyw wdpnne Juuh-
] ubpypmudubpp Jupuwgh, wpunwpht okipdwjhtt guigh b oknniguwt uwwppbph Jpu: Ywwhwnwy ubp-
nnmudubpp okpdwdbyniuugdw Ypw npnpdby B pun obpdwdblniuhsh hwunmpjut b dwdwih, hul
Untinwddwt wpdtpu k) YEpgyty k gpuing 40%-h swhny: Zudwiudwt duny b npnpdby B jupuuynid swju-
uynn Junbkihph, oppwtiuinnt yndyh sSwpuws LEjnputubpghwb: dwnkihph wpdtpp uljgpnd bpgyk) &
200 wd.nng./1000d3, hull 250 b 300: Ejkjwnpwkubpghwh Jpuw swhubkpp hwpdupydly bu pun 1 §dwn.d-h
Junbtihpuyhtt hwdwpdtph, wyw b Juntjhph quh: VY. 2-nid mpdws Gu phpdws dwpuubpp wdjuy okuph
hwdwp, mwpptp mhyh nt oipdwyhtt ogg-ny jupuwutph ghypnud, tpp ebpdwdklniuhsh hwuwnnipniup
thnthnjuynud k 0...0,2d vhowljuypnid:

\ 1. Ephumygunndw pbipin’
\\ «UpphYh ninid» 61=0,02u, A1=0,43 dn/A0C;
\ 2.Pkunnlik |hgp' 82=0,10U, 2= 0,76 dn/u°C
' 3.5pjuppknntb uwhly  83=0,164, As= 1,92 Tn/u-°C
RO 4.Qwoh ujun 84=0,02U, A¢= 0,58 Tn/U°C
1-.2-34

Ul.1. Thuljntunpniighuyh gdwyyuwnlkp

Puswbu Gplnwd E Ul.2-hg, wwppbp Jupuwibph bhwdwp, phpdws swhubph Ynpbpt niukb
thnthnjudwtt tnyt ophtiwswthnipniup. 8pu=0U-h nhuypnid wyt wnwybjwgnyut £ Uks ki qunbkihph b wy
Swiubpp, wuyw 8eu-h w&ht hudwpdlp, npuitp mukh Wwuquwib, huly hbnn' wgh dhnnd. dhswimd ka
Ukyniuhsh ypw dwpuukpp, puyg ny juttwgjus Juntihpht nt wy) Swjuubphtt hwdwpdtp:

12000 .
11500 | 3prps, mln/ulq
11000
10500

10000
~—

9500 M
9000 —
8500 \ |
2000
7500

2

7000 —
6500

6000 3
5500 |—=
5000
4500
4000

ad |

0 0.025 0.05 0.075 0.1 0.125 0.15 0.175 0.2

UY.2. Gphwih Yihduywlwh wuydwbttph nhypnid A 451 judpupwmiulh okuph obpdwdtlyniuugdui
hwdwp wwhwigyny phpjws swpuubph jupunwip muppkp whyh jupuwitph hudwp, ghpdudbyniuhsh
hwuinnipynithg Ase= 0..0,2d phypmu (shpUundblyniups iympe thpthpuugjuun, Cies=200 wd.nni./1000u3).
1- Nntn4,=0,88, 2- Nope1y=0,9, 3- Ne,=0,92,

Uwijuyt Ynplph niukt tJuqugnyyt wpdtp: Ywpuuygh okipduyhti ogg-h' 1np4=0,92 nhypnid wyt udu-
qugnijuli £ 80.6.=0,094, Mooy, =0,9-h ligpmid 8.t =0,1u, 1t y=0,88-h nhiugpnidl 85.1.=0,15u: Uw Yupwlwlyh, np
thnpp obpduyht ogg-h wuwydwbbkpnid hwply Yuw Yhpwunt] wdbkih dké hwuwnnipmb niukgnn okpdwudtk-
Uniups: Lwth np Jupuugh oqq-h dbkdwgnudp phipmid E phipquwé Swhiubkph twuquwil, ntunh hwpl) ju
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wpynibud b qupdib] prujut qugh wpdwt gnpdpupwgp, Yhpunk) tubpqupntiugnng mupptp Jhongu-
pnudlibp’ Jupuw wpynn onp twhiwwbu nwpwughly, Yhpwek) Eyntnduyqtp sfuwquqtphg ebpuntpjul
hupdwt tyyunwlnyg b wy:

iwyjws Juntihph swwip wuydwbwynpywsé k ny vhuytt yunmd obpdwthnfumbgdwb gnpénpl-
pwugh Ynpniuntibpny, wyp twlb onw- b unttwjupwhwighnmpjut gnpdpipwgutpny: LEpdwdbyniuugdw
nhypmu hwoyh whwunh weldh yunmud gnnh Yhnh ot nigkiuwnh wowewgiwi Jinwbgp' pun gkpuwu-
nhdwbwhtt nuownh thnthnjudw ophttwswthnipyut b punn wynd b Ynpnoyh okpnh Yhpundwb wnbnp:
Zhnwugnuinipjut wpyniupnid wupqyl) k op §nbunpnijghunud, onu- b gninpohupwthwghknipjut
wqnbkgnipjutt hbnbwupny, gkpdujhtt Ynpnruntipnt wdnd B onipg 8...13%-ny, npntg thnpjuhwwnnigdwt
hwdwp b obpdwdkliniuhy okpnnh owunhuw) hwuwmnnipmiip yyws wuydwbubph nhypnid Y{wuqdh
52U 0,18

22 wy] phwuuypbph hudwp juinupjus hwpgupljubpp huunnd &, np 52 wpdbpp jaounnpk

Juwpdws b mwupwsph Jihdwyuut yuydwiubphg, hul Ynbunpnighugh obpdudijniuugnud whpw-
dtion t hpwljwtwguk] ywunh okpdwthnwbgdwt gnpswjhgh npnowlh wpdbputphg htwnn: dwnkihph
bwpijht quh pbhwypmd whwwpwiht  putwlbEh  okuph wwwbph  okpUwdklyniuwgnidp  Gplwbp
wuydwitbpnid hwply Yu hpuluwbugit) ke>0,4 nhwpnid, Gnudphh hudwp® ky>0,35, Ywwwith ky>0,7 b
wy jupudwd b zusq U Dutq, thwpy. -hg:

Chulntunpnighuyh obpdwnbuthjulwi nt mbnbuwut hwyqupubph hpuwjuwtwgnidhg htnn
Soao-h - wpdbpt wihpwdbpn £ &bk pun nbunpoijghuyh juntun]uyhl nkdhuh  Ynipkuwnh

wnwowgdwb htwpuwynp nhpnypubph npnodwt wnnidny: ‘Llwt mhpnypiutph wpwewgdwtt hwdwp hwuply
jw ogurwgnpst] ny ph wjuy Yihdwyuljui gnint hwpdupluyhtt yupwdbnpbpp [3], wy] wdkbwgnipn
wdujw dhohtt wluwlub obpduwunhguip’ (22w 1 hwpwpbpulub Juntiun]nupymip e 4] Ll
thnthnjunipniip yuydwbwynpquws bt tpwinyg, np bhwydupluyhtt obpdwunmhdwth wwhywudwb
dudwbwluwhunnfwsp sun Jupd £ Bplwith hudwp wyi 10 op 'k, dwbwdnph hundwp' 15 dud b wyb: Uy,
dudwibwlwhwnudnid, opwjhtt qninppnt hnuph hunbuupynipjutt thnpp wpdbpubph wuwydwbbpnud,
yntunpnijghutt Yqnidh ptwluint dhdulnid m gpu wwhywidwi Juwbqg sh wyununmd [5]:
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Unynpwpwp pungnitqus b gt mbnunpl] Yntunpniyghuyh npup Ynndhg, npuytiugh duwgws okpnbkpp
hhdtwuinid qunudbhu npujub gbpdwunhdwbughtt nhpnypubpnud, vwljuyt wyn nkypmd £ wnlw k
obpdwdklniuhsh fjunttwdugdwt Eplnype, ntunh b npu ehpdwnbuthjujub hwnljmpnibbbph dwutwyh
htwpwynp Ynpunh Gplnype: Cwhwgnpsdwl Uk qudnng oLupkph phwypmid ppuw hpwlwiwgnudp
nbkputuhjuybu nddup k npny phypbpnid npu wpdmud £ ukpuh Ynndhg: dbpohtiu quyd Epltnwd E dkpp
phunupljus Yntunpnighugh hwdwp junwupdus hwyqupljutph wpyntuputnhg:

Ept ohtimpjut Ukpuh U Bphwbh hwdwp ddpwh wibbugmpn wdujw hmijuph phypnid
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f::LQG:mu =2,9C ¢=77%, wyw njju] Yntunpnijghuyh nwppbp okpnbkpnud obpuwunhgwbiibph’ ‘.,

hwghgud m hugkguwi Jh§wlnid quin]nn gpugh qninpont wwpghwy &upnidlbpp’ £, e bpp Sysm=0,18 1,
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ohpdwdtlniuhsh Up hmndusdp qunuynid ki wpnwpht onh puguuwljut shpdwunhfwh wqptgnipiu
wnul], uvwljuytt ubpphtt dwljkpnyph sbpdwunh&win qquihnpkt pupdp L gnnh YEnh ohpdwunhdwithg:
UU.3 p-hg tpunwd E, np yquwnp dhpttwdwunid, tpp Ex < ex [6], upnn E wnweowbw] Ynunkuwwn, np b
Jhuntwugth obpdwdbyniuhsp: Fugh wyn, onipp ykpwsyh uwunnygh nt Ypuypuygh Ynbiunpniljghwic:
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Nuuinh wihpwdbon t Yhpwnk) wy dhongunmudibtp Jh&wlp pnljtnt hwdwp thnjuly obpiwdbyni-
uhsh wnbnp, hwuwnnipmniup b wyj: puw hwdwp ghnwpyktip hwjupwl wunltpp, tpp ebpdwdklniuhsp
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E gnnh Ythwnh oipdwunhdwuhg pwpdp: ‘LY. 3 p-hg k tpnd E, np quwnp gpuh dwumd £, e-h Ynplpp
quinjnid kb dhdjubg dnwn, vwluyh skt hwnynd: Uw Juowbuhh wqwhywigmd B Z> er yuydwlp [6] b
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wuwhywidwl wpyniupmd obpdwunmhduth wpwbdtwlh thnthnjunipnit mbnh sh niibund (. 3 q, n):
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OB ONPEJEJEHAA ONITUMAJIbHOM TOJIIIAHBI TEILJIOU3OJIIIIMOHHOI'O CJIOS
HAPYKHBIX KOHCTPYKIUI CTPOEHU U MECTE EI'O PACIIOJIOKEHU S
A.JL Ilerpocsin, A.H. 3akapsin
Hayuonanvuviii ynugepcumem apxumexmypbl u Cmpoumenscmea Apmenuu

KuroueBbie cjioBa: TEIUIOM30IALMA 3aHUN, JHEPTOIKOHOMHUUECKUE NT0KA3aTeNH, ONITUMAIIbHAS TOJIIINHA, BO3AYXO - U
BIIArONPOHUIIAEMOCTb, OIPE/ICIICHHE MECTA PACTIONIOKEHHS CIIOSI B CTPOMKOHCTPYKIIMAX

OmHMM W3 OCHOBHBIX MEPONPHUATHH IO IHEProCOSPeKEHHIO B JKWIBIX ITOMEIICHHUAX SBISIETCS BHEAPCHHE
TETUIOU30JISILIUOHHBIX MATEPHUaJOB B CTPOHMKOHCTPYKIUH, B pe3yjbTaTe 4Yero BCJEACTBHE BO3IYXO - U BIATOMNpPOHHU-
aeMoON TPAaHCMHCCHHU CHIDKAIOTCS TOTepH Termia. OHAKO JUId KaKIOH KIMMAaTHYeCKOM 30HBI OMIperelicHHe
ONTUMAJILHOM TOJIILMHBI U MECTa PACHOJOXKEHHUS TEIIOM3O0JIALMOHHOIO CJIOSI 3aBUCUT OT THUIIA CTPOHKOHCTPYKLUH,
HMCTOYHHKA TEIUIOTHI U CTOMMOCTH TOIUIMBA B pernoHe. [Ipu HempaBUIbHOM ONpeNeIeHHH CIIOSl B CTPOHKOHCTPYKITHIX
MOJKET 00pa30BaThCs BOJMHBINA KOHACHCAT, KOTOPBIN MPHUBEACT K YACTUYHBIM TOBPESKIACHUSAM KOHCTPYKIUH U YXYAIIAT
HECYIIHe CBOWCTBA METAINIOKOHCTPYKIHNI B OeToHe. PaccMoTpeHa crieruduka MpoBeASHUS TEIION30IIIHOHHBIX padoT
JUTS HOBBIX M YK€ TOISKANINX SKCIDTyaTalluy 3IaHuUi.

THE DEFINITION OF THE OPTIMAL THICKNESS OF THE HEAT-INSULATING LAYER AND ITS
INSTALLATION PLACE IN EXTERNAL CONSTRUCTIONS OF BUILDING
NATIAONAL UNIVERSITY OF ARCHITECTURE AND CONSTRUCTION OF ARMENIA
A.L.Petrosyan, A.N.Zaqaryan
Chair of Hydraulics, Heat and Gas Supply and Ventilation

Keywords: heat-insulating buildings, energy saving indicators, optimal determination of layer, air and moisture
resistance, place of layer’s installation

One of the primary ways to improve the energy-saving of residential constructions is to include the heat-
insulating materials into the building envelope. As a result the loss of the heat is reduced which is caused by
transmission air and moisture resistance. Thus, based on different climatic zones, types of constructions, sources of
heat, regional coast of fuel, it is necessary to determine the optimal thickness of the heat-insulating layer and the place
of its installation. In result of the incorrect installation the condensation of moisture will cause a partial damage of
construction and will endanger the features of concrete's iron structure. The heat-insulating features in new and
exploitation buildings have been discussed.
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VERIFICATION OF COMPETITIVE POSITION OF ENTERPRISES IN A CONSTRUCTION SECTOR

Marlena Grabowska, Justyna Baryla, Justyna Stawicka
Faculty of Management, Czestochowa University of Technology

Keywords: competition, competitiveness, competitive position, competitive position measurement

Abstract: A fundamental goal of the elaboration is conducting research concerning competitive position of
enterprises in a construction sector. The significance of the subject undertaken results from the role which adopted
competitive strategy plays in the realization of a target of business established by an enterprise. In the subject literature,
competitiveness is understood as action and competition in order to achieve a goal set by an entity. It can be also
construed as the ability to achieve benefits and create a value. A primary measure of company competitiveness is its
market position. Competitive position is important element in building of competitive strategy, because it allows to
evaluate current capabilities of an enterprise and the directions and opportunities to its further development. In the
elaboration, the measures of economic entities competitiveness analysis- basing on the Herfindahl— Hirschman (HH)
concentration ratio- were discussed. Joint— stock companies listed on the Stock Exchange in Warsaw, representing the
construction industry, the most numerous exchange sector, were taken under an empirical research. In the research,
factors of competitive position were distinguished in narrow sense with assigning an appropriate weight to them. The
factors illustrated market share and financial situation of a company. The market share was presented by a rate of
assets concentration and a concentration rate of sales revenue. Financial condition was visualized by selected
profitability indicators. Empirical verification of the examined companies indicates a small number of entities having
good competitive position. Basing on the criteria set, no company having very good competitive position was identified.

Introduction

The main purpose of the elaboration is conducting the research over competitive position of enterprises from a
construction sector. The significance of the subject undertaken results from the role played by adopted competitive
strategy in realization of a business goal, established by an enterprise. The phenomenon of competition and
competitiveness was recognized as an attribute of market economy. These concepts are subjects of continuous and
growing interest of business representatives and scientific communities. Market success of a company is identified with
having favorable competitive position and achieving competitive advantage, both in short and long term. Enterprises
operating in the market take specific competitive position which may be beneficial or detrimental to other entities,
showing by that the strength of a given enterprise in comparison to its rivals. The evaluation of competitive position
should be preceded by its earlier measurement, referring both to the company and its market rivals.

Essence of competition and enterprises competitiveness

Competition is a multidimensional problem, existing in many aspects of everyday life, e.g. social, political,
economic, cultural or artistic. Having this multidimensionality in mind, a variety of definitions of the term “competition”
should be indicated. According to M. J. Stankiewicz, competition is a phenomenon, in which its participants compete
between themselves, striving to the same purposes, hinder (or sometimes even prevent) achieving the same goals by
others [20,p.18]. However, J. Kudetko believes that competition should be understood as “specific set of actions in the
process of rivalry between different entities. It may concern different levels of aggregation: from individual enterprises,
industries and sectors, to spatial constructions of different scales: local, regional or even national and transnational
economies” [8,p.66]. Summarizing the considerations above, it is important to underline that competition is rivalry
taking place between persons or groups which are interested in achieving the same goal.

Competitiveness, as well as competition, is defined in ambiguous ways. The subject literature provides many
definitions explaining this issue. According to M. K. Nowakowski, competitiveness is: “long term capacity to meet the
competition from other entities, maintaining or increasing market share and achieving by that adequate
earnings”[12,p.95]. E. Skawinska, on the other hand, explains it as process, in which a given enterprise on a market
presents its offer of price, quality and other factors as the most favorable, as well as striving to maintain its position on
market, increasing its market share and preserving competition advantage [18,pp.6-77]. To sum up, competitiveness is
understood as acting and competing in order to achieve goal set by an entity.

50 SENEYULPI 1/2015



SULSEUUSPSNRP3NAL

However, it can be also understood as a capability to develop and achieve benefits and earnings. It can be also said that
competitiveness in some way shows the capabilities of a company by its ability to compete with other enterprises.
M. J. Stankiewicz shown the concept of competitiveness based on four structural elements. They interact with
competitive surroundings and are influenced by a general environment. These elements are:[20,p.89]
— the potential of competitiveness, being companies’ tangible and intangible assets which are necessary for func-
tioning on a market arena of competition;
— competitive advantage defined as an effect of such company competitive potential use which enables to gener-
ate efficient competing instruments and attractive market offer;
— instruments of competing, described as means intentionally created by an enterprise, in order to win customers
for presented or projected offer;
— competitive position, considered on the background of competitors results, understood as an outcome of com-
peting in a sector by a company;

The model, which parts are the elements described above, determines the components of competitiveness and
suggests cause— effect relationships occurring between them. Competitiveness potential influences competitive
advantages, because the instruments of competition depend on it; these, in turn, determine achieving specific
competitive position [14,p.119].

Essaying a description of a company competitiveness phenomenon, it is crucial to indicate that having a market
competitive advantage is connected with an ability of a company to make an effective use of its resources, ensuring
creating the added value simultaneously. Analyzing properties of entities it is important to notice that surviving on
competitive market, forces an entity to develop itself and by that creating added value.

Competitive position as an identifier of enterprises competitiveness

The measure of enterprise competitiveness is mainly its market position. It can be indicated that increase of
market position of a given entity shows its competitiveness against rivals. Competitive position is a crucial element in
building a strategy of competition. It enables to evaluate current capabilities of an enterprises, directions and
opportunities of its further development. In perspective of M. E. Porter the competitive position reflects continue
struggle between competing enterprises [16,p.28]. It is worth mentioning that classical resources of competitive
advantage, i.e. cost position and diversity, are being constantly replenished by new priorities connected with other
aspects of companies functioning on a market, as innovativeness, openness and cooperative abilities, or balanced
development [11,p.20]. The competitive position of a company is defined as a multidimensional category determined by
a group of factors, i.e. range of impact on a market, market share, scale of operations, share in basic market segments,
skills and abilities of adaptation, technologies used, or technical skills [4, p.38].

In the literature the competitive position term is described in both wider and narrower approach. The
competitive position in its wider approach is referred to evaluation result of only products and/or services. This
evaluation is provided by a market, especially by customers [5,p.180]. K. Simmonds presents expanded form of a
competitive position of a company in a given industry. It is regarded as force in relation to direct competitors and
describes level of overall results achieved in the future by a given entity [17 ,p.16].

M. J. Stankiewicz defines competitive position of a company as ,,a result of competition reflected in value
generated (created, added) in a company”. This definition includes the fact that competing is a means, not a target of
enterprises business, because creating added value is the goal. The author indicates that competitive position may be
considered as a measure and verifiable manifestation of achieved competitive advantage [20,p.297]. However, building
competitive advantage requires rational and long term actions in which the available resources and skills are being used
in order to generate additional value.

Selected measures of competitiveness and competitive position of enterprises

In analysis of economic entities competitiveness on a market, concentration measures are used. The studies
regarding mechanism of a market structure impact on competition behavior of entities on it show that the higher
concentration, results in lower competition [10, p.154]. Among many concentration measures, Herfindahl-Hirschman
rate (HH) is considered as the most useful in competition measuring. The HH rate is defined as the squares sum of
individual entities shares in the total value of the feature examined. It is represented by the formula [7,p.13-14]:

n
HH = Z u?,
i=1
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where u; means share of the examined feature value for i- object in total value of the feature for all analyzed entities n.
The HH rate takes the values from the interval (1/n; 1), where higher value means higher concentration. According to
the recommendations of the Department of Justice and the Federal Trade Commission in the United States, three types
of markets became distinguished, according to their concentration level.
The measures of Herfindahl- Hirschman rate show as follows [6, paragraph 5.3]:
e  <0,15 (unconcentrated market)- mergers and acquisitions do not have a negative impact on the market compe-
tition effects;
e 0,15-0,25 (moderately concentrated market)- mergers and acquisitions which cause the increase of HH rate by
over 0,01 may threaten competition on a market;
e >(0,25 (highly concentrated market)- mergers and acquisitions which cause the increase of HH rate by 0,01-
0,02 may significantly threaten competition on a market.

The increase of HH rate by 0,01 requires in-depth analysis in case of market highly concentrated, while such analysis is
not necessary in a situation when mergers and acquisitions concern unconcentrated market
[14 p.148].

Z. Pierscionek notices that one of the competitiveness evaluation methods is rating effects of business by defining
market share and determining the level of profitability [15,pp.197-198]. The quantifiers of company competitive
position are: market position and its financial condition. It is consistent with the views of M. J. Stankiewicz, who states
that among the measures of enterprises competitive position, those which are considered together should take place, so:
achieved market position and financial situation of a company [20,p.299].

Market position may be measured by a market share, but in the time of markets globalization, partial indicators are
more common; these indicators are: share in a domestic market or relative market share, calculated as a sales ratio of a
company to combined sales of its three largest competitors, or as relation of own sales ratio to sales of the largest
competitor. J. Duraj (1993) refers to measure of market share as companies concentration ratio, indicating that it is the
casiest measure of companies concentration [2,p.131]. This method belongs to statistical measures of concentration
[19,p.20] which in this case expresses relative share of a given enterprises production to overall production of
companies working in a given industry. Obtained percentage therefore demonstrates the scale of participation in sales
revenue generated by a given entity in total income of a market, where a company sells its products (services).

Focusing on financial aspects referring to the measurement of a competitive position, being illustrated by financial
condition analysis tools, some areas of business reflected by these measures may be pointed out, i.e. profitability,
financial liquidity, debt or efficiency of business. R. Kusa notices that the perfect indicator of competitiveness is not the
profit rate (especially when enterprises of different scale are being compared), the most common profitability ratio.
Market share and the level of profitability are usually considered in a dynamical view, because it enables to evaluate a
direction and pace of changes which are subject to business performance. These results should be analyzed together,
because high level of one of them (e.g. market share) with low level of the other one (profitability) does not ensure a
favorable competitive position of a company. Competitive position is always defined in relation to competitors in a
sector or a strategic group [9,pp.57-66].

The profitability ratios usually express the relation of absolute amount to turnover of a company. They can take
a form of relation between financial result obtained and achieved income or assets involved in business. In the literature,
among the profitability ratios, the sales profitability ratios, or the indicators of assets return may be distinguished
[4,pp.205-206].
Among the sales profitability ratios basing on sales revenue, some other indicators may be distinguished [1,pp.97-100]:

net income * 100

net income profitability ratio =
prof Y sales revenue

operating income * 100

operating income profitability ratio =
p g prof y sales revenue

sales profit =100

sales gross profit margin =
g prof g sales revenue
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The first ratio (the indicator taking net profit into consideration) is commonly used in order to check financial
effects of a given enterprise. The tendency or positive variance of this ratio in comparisons of two periods may indicate
not only expanding a business by increasing sales and adequate product structure, but also achieving more favorable
selling process and reducing unit costs. In case of taking it into account in calculating an operating profit, the difference
would indicate an impact of income and financial expenses. The next ratio, taking the sales profit into account
(optionally increased by excise duty) expresses the degree of so- called sales accumulativeness. It determines the level
of financial surplus economized by an enterprises in relation to ratios of sales revenue; such surplus is both transferred
to budget and saved for the needs of a company [1,pp.97-100].

The indicator of assets return determines the profitability of enterprises assets. This ratio show the value of
profit generated from each zloty engaged in assets of a company. This indicator is very useful for comparing companies
competing between each other in the same industry. Refurn on Total Assets (ROA) and Return on Investment (ROI)
ratios may be included. The method of calculation of these indicators was described below:

net income * 100

Return on Total Assets =
total assets

operating income * 100

Return on Investment =
total assets

The assets return ratio during comparisons in some time may indicate significant jumps, resulting from
changes in the state of assets. To exemplify, if big construction investments come to an end and become given to service,
this ratio partially decreases. Also, this ratio may vary, depending on a choice of net or gross value of tangible assets in
the calculations. A level of the ratio depends also on range of fixed and working assets included. Each limitation of the
assets scope increases the ratio and vice versa, each enlargement decreases it [1,pp.97-100].

Empirical research of enterprises competitive position in construction sector

Joint— stock companies listed on the Stock Exchange in Warsaw, representing the construction industry, the
most numerous exchange sector, were taken under the empirical research. The study sample consisted of 33 entities.
The numeric data was considered basing on financial reports for the year 2013. In order to conduct analysis, data from
consolidated financial statements of companies financially unrelated were chosen. The basis of the choice was the
assumption that in the concentration study two connected entities should be considered as one in economic terms, till
the moment of division of activity areas and the competitive relations are replaced by cooperation and diversification of
market competences [7,pp.38,40]. The assumption indicated the need of excluding the company Mostostal Ptock from
the research area- as it is a subsidiary entity to Mostostal Warszawa enterprise. In case of entities financially unrelated
and not issuing consolidated financial statements, the data from unit reports were taken.

Basing on the empirical research, the level of competitiveness of both studied sector and individual entities
representing construction industry was determined. In the elaboration the value of Herfindahl- Hirschman concentration
ratio was specified. The features representing the amount of assets and sales profits from construction sector were
analyzed. Calculated value of Herfindahl- Hirschman ratio is demonstrated in Table 1.

Table 1.
The Herindahl- Hirschman concentration ratios (HH) of total assets and sales profits of
construction companies

HH ratio value
Concentration of total assets 0,0911
Concentration of sales income 0,0993

Source: own elaboration

The analysis of Herfindahl- Hirschman concentration ratio conducted for Total assets and sales income show
that a value of the ratio did not exceed the level of 0,15 point. By that, studied sector can be recognized as
unconcentrated, and thus- competitive. Moreover, the level of studied features concentration degree was congenial.
Sales income had a Little higher concentration than assets of construction sector.
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In the further studies, features of competitive position were distinguished in narrow terms, with assigning them
appropriate weights. These features were demonstrating the market share and the financial situation of a company
(vide Table 2).

Table 2.
Measure of a company competitive position in narrow terms

Company’s competitive position factors Factor weight

Market share The ratio of company assets concentration 0,250
The ratio of sales revenue concentration 0,250

Financial situation | Profitability of gross profit rate 0,125
of a company Profitability of operating profit rate 0,125
Profitability of net profit rate 0,125

Profitability of company assets rate 0,125

Total 1,000

Source: own elaboration, basing on: Otola 1. Procesy zarzqdzania przedsiebiorstwami a konkurencyjnos¢ w
warunkach zarazonego rynku, Wyd. Politechniki Czgstochowskiej, Czgstochowa 2013, s.182

Market share was demonstrated by a company assets concentration ratio and sales revenue concentration ratio.
The relation of assets value of a given company to total assets of all companies from studied sector was assumed as the
ratio of assets concentration. Share of a given entity sales revenue in total sector revenue was determined as the sales
revenue concentration. Company’s financial situation was demonstrated using selected profitability rates. The
evaluation of market share and profitability was conducted basing on division of a given community onto six parts by
the use of percentiles. By that, the 1 to 6 scale of evaluation was determined, where: 1- very bad, 2-bad, 3- rather bad, 4-
rather good, 5- good, 6- very good [vide 14,p.189]. Basing on the scale used and the weights ascribed to individual
factors, the total size was determined which allowed creating the companies rank. Empirical values, illustrating the
construction companies’ rank were shown in the table below.

The analysis of data above show that company P.A. NOVA reached the highest place in the rank in terms of
competitiveness, achieving weighted sum of 5,125. Very good situation of the company in terms of net income,
operating income and net income profitability contributed to the result. Moreover, P.A. Nova achieved very good results
in the fields of market share in terms of assets and assets profitability. Market share of the company in terms of sales
revenue was evaluated as rather good.

It is important to emphasize that very good result in terms of market share was not always connected to very
good financial condition of a company. The best examples of the phenomenon are companies: BUDIMEX, PBG,
POLIMEX- MOSTOSTAL and MOSTOSTAL WARSZAWA. In case of the last one from the enterprises mentioned,
very good situation in terms of market share was integrated with very poor profitability in each studied field. The other
case is company ELKOP, which market share in terms of sales revenue and assets owned was slight in comparison to
the other enterprises. Nonetheless, the financial situation of the company was very good. The value of all profitability
rates caused classifying the company to the highest, i.e. 6 level.

Last places of the rank are occupied by companies BUDOPOL and PEMUG. In case of these enterprises, both
market share and the profitability are on very low level. In the scale of six degrees, evaluating situation of the entities,
most of values were classified to the lowest level, suggesting very poor condition. To sum up, it can be determined that
3 companies achieved total value of the examined competitive position factors at the level of 5. Thus, situation of these
companies is at least good. For 10 studied companies, weighted sum was about 4 to 5. These enterprises were
characterized by rather good competitive position. Comparable number of companies (11) had rather bad competitive

position, whereas bad and very bad situation concerned 4 and 5 of studied companies, respectively.
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Table 3.
The rank of companies from construction sector
Market share Profitability ratio
Company name Profit
Company | Weighted

Sales | Assets | From sales Operating | Net assets sum Rank
P.A.NOVA 4 5 6 6 6 5 5,125 1
INSTAL 5 4 6 5 5 6 5 2
TRAKCJA PRKII 6 6 4 4 4 4 5 2
MIRBUD 5 6 4 5 4 4 4,875 4
VISTAL GDYNIA 4 4 5 6 6 6 4,875 4
ERBUD 6 5 4 4 4 4 4,75 6
UNIBEP SPOLKA 5 5 4 4 4 5 4,625 7
BUDIMEX SA 6 6 2 5 2 3 4,5 8
ELEKTROBUDOWA 5 5 4 4 4 4 4,5 8
PBG 6 6 1 6 3 2 4,5 8
HERKULES 3 4 5 6 5 4 4,25 11
TORPOL 5 5 3 4 3 3 4,125 12
MOSTOSTAL ZABRZE 4 4 2 3 6 5 4 13
ULMA CONSTRUC-
CION 4 4 6 3 3 3 3,875 14
POLIMEX - MOS-
TOSTAL 6 6 2 2 1 1 3,75 15
ZUE 4 4 3 3 4 4 3,75 15
ELKOP 1 1 6 6 6 6 3,5 17
INTERBUD-LUBLIN 3 3 5 5 3 3 3,5 17
MOSTOSTAL WAR-
SZAWA 6 6 1 1 1 1 3,5 17
PROJPRZEM 3 3 2 4 5 3,5 17
TESGAS 2 2 3 5 3,5 17
CENTRUM
NOWOCZESNYCH
TECHNOLOGII 2 2 3 5 5 6 3,375 22
ENERGOAPARATURA 2 1 3 6 5 6 3,25 23
AWBUD 4 3 3 3 2 2 3 24
PROCHEM 3 3 5 2 2 2 2,875 25
ABM SOLID 3 2 1 2 3 3 2,375 26
BIPROMET 2 1 6 2 2 2 2,25 27
RESBUD 1 1 1 1 6 6 2,25 27
INTAKUS 1 2 5 1 1 1 1,75 29
MSX RESOURCES 1 3 1 2 1 1 1,625 30
PBO ANIOLA 2 2 1 1 1 1 15 31
BUDOPOL 1 1 4 1 1 1 1,375 32
PEMUG 1 1 2 1 2 2 1,375 32
Source: own elaboration
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Summary

Theoretical considerations conducted in this paper indicate that the approach to competition and
competitiveness issues presented in scientific publications has a multidimensional character. The feature of
competitiveness is connected with implementation of activities ensuring stable and long- term development, which
contribute to generating added value by an entity. It is worth mentioning that a result of market competition is a
competitive position achieved by a company. It is one of the key concepts under consideration in deliberation on
functioning and development of a company. It can be said that the competitive position is changeable in time, and by
that it can be determined for a given moment, as well as it can be maintained, improved or deteriorated.

The empirical verification of the companies studied in this paper indicates that there are few entities
characterized by good competitive position. Basing on the criteria, no enterprise with very good competitive position
was identified. It was observed that reaching profitability rates at very good level was not connected with simultaneous
very high market share. Among many studied enterprises, great difference between their place in the rank- in terms of a
profitability generated- and a share of a company in sales on a par with total assets of a given sector was indicated.

KOHTPOJIb KOHKYPEHTOCIIOCOBHOCTH ITPEANPUATHN B CTPOUTEJIBbHOM CEKTOPE
Mapaena I'paGoBcka, Xyctuna bapuna, Xycruna CraBucka
Yencmoxo8ckutl nOUMeXHUYecKull yHugepcumem

KiroueBnble ciioBa: CTPOUTCIIbHAA UHAYCTPUA, KOHKYPCHIIUA, KOHKypeHTOCHOCO6HOCTB, KOHKYPEHTHasA CTparerus,
IIOJIOXKCHHUEC KOMIIAaHUH

OCHOBHOM LIENBI0 UCCIIEJOBAaHUH SIBIISICTCS Pa3BUTHE KOHKYPEHTOCHOCOOHOCTH IPEANPUSTHH CTPOUTEIHHOM
obnmactu. PaccmarpuBaeMble pe3ynbraThl  KOHKYPEHTOCIIOCOOHOCTH ONpeNeNsioT I1eiau upennpustus. I[lonstue
«KOHKYPEHTOCIIOCOOHOCTB)» ITOHUMAETCS KakK AEHCTBUE Ul AOCTHIKEHHS LENH, MOCTaBJICHHOW NpennpusITHeM. IJTO
MOXET OBbITh TaK)k€ MCTOJKOBAHO M KaK CHOCOOHOCTH JOCTIDKCHHUS MPEUMYILIECTB U CO3JaHMA LEHHOCTeH. [ maBHBIM
MI0Ka3aTeNeM KOHKYPEHTOCIOCOOHOCTH NMPEANIPHUATHS SIBISIETCS €€ COCTOSHHE Ha pbIHKE. KOHKYpPEHTOCIOCOOHOCTD -
Ba)XKHBIH 3JIEMEHT B IOCTPOCHMM KOHKYPEHTHOW CTpPAaTeruy, MOCKOIBbKY IO3BOJSIET OLIEHUTh TEKYIEe COCTOSHHE
TIPEATIPUSATHS, HAlPaBICHHE M BO3MOXHOCTH Ul JaibHEHIero pa3sButus. OOCYKIEHBI MEPOTPHSTHS IKOHOMUYECKUX
CyOBEKTOB, IIPOBE/ICH aHAIN3 KOHKYPEHTOCIOCOOHOCTH, OCHOBBIBASICh HA KOHIIEHTPAIMH paroHann3Ma XeppuHaans-
Xupmmana (HH). IIpoBenmenbl unccnenoBaHMsl aKIHMOHEPHBIX KOMIIAHHMH, TPEACTABISIOMMX COOOH  caMblid
MHOTOYHCIICHHBIH OOMEHHBIN CEKTOp CTPOUTEIbHON MHAYCTpHUU (HOHIOBOM OMpku Bapiuassl. YcTaHOBIEHB! (hakTOpHI,
¢dopMupyromue 00 phlHKAa W (UHAHCOBOE IIOJIOKEHHE KOMIaHWW. Jlons phIHKAa NpelncTaBieHa YpPOBHEM
KOHIIEHTpalMu akTHBOB. (DHHAHCOBOE COCTOSHME OINpENESsIeTCsl OTHENIBHBIMH II0Ka3aTesiIMU  PEHTa0eIbHOCTH.
[IpoBepka paccMarpuBaeMbIX KOMIAHWI BBISBHJIA HEOOJIBIIOE KOJIMYECTBO CYOBEKTOB, HMEIOUIMX XOPOLIYIO
KOHKYPEHTOCIIOCOOHOCTb. YUNTBIBAas YCTAHOBJICHHBIC KPHUTEPUH KOHKYPEHTOCIOCOOHOCTH, HE OBUIO BBIBIEHO HHU
OJTHOM KOMITaHHH C OY€Hb XOPOIIeH KOHKYPEHTOCIIOCOOHOCTBIO.

chuururnkesuL NLACSk QEALUMENRESNRLLED UrsNhuUuNkhe8UL
Jderozuuninpre3neruc
Uwipy Elnu Qpupnyulu, niunpinu Fuppyw, iniunpio Unwidhulw
Skuwnnhnyh Mojhunklubhiulul Zudwuwpul

Unwigpuyghll punkp’ Upgulignipyntt, Upgnibiwlm pjut, uwhdwinidp dpgntiwlnipjui

Zhknmwgnuinipjut hhdbwluwt  bywwnwlt L ohttwpupnipjutt  nnpunh dknbwplnipniuubph
Upgniiulnipjutt qupgqugnidp: thndws dpguljguyhtt pwquuyupnipjut wpyniupubpp vwhdwind G
phqubu twwwwlukpp, npnup npnodws L Akntwplimpjut Ynndhg Ghdwnhl gpujuinipjut dke
Upgniiwnipyutt hwujugnipniip hwulwgynid k npybu tyuwnwluhtt gonpénnnipnil, dkntwpynipjut
bywwnwlht hwutknt hwdwnp:
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Uw Yupnn b wl dEjuwpwidl] npybue tyguwunibpht hwubknt jupnnmipmit b wpdbpubph
unbindnul: Qntwpynipjut dpgniwlnipyut hhpdtwljut gniguwhop dbntwpynipjutt jupquyhdwljn £
onitjuynid: Upgnitwljmipjuiip Jupbnp wnwpp L dpgnibul] pwqdujupnipnit junnighint gnpénud, puwth
np wylt pny) £ mwjhu quuwhwnt] b dknbwupimpjut tbpughu Jhdwlp, mnnynipniip b htwpuwdnpnt-
pniuubpp hbnwqu qupqugdut hwdwp: Lutwplybightt it nbtnbuwdupnn unipklnubph Jheongu-
pnudubipnp, wighugdtg dpgnitwlnipjut  Jbpnsnipyni, hhduquws  Zkpdhunuwy Zhpubhdwh (HH)
nughntwjhquh YEunpntwgdwin: Ubughugdtghtt pudubnhpuljuwt pujipmpniubbph hblnwgnunipmiu-
ubp, npntp tkpuyugtnid Bu shtwpupnipjut thnpjupmbujdwt npnpunmd wnwyl) puquuphy hwndwép,
npnup pYupydus o dwuprwduyh dntinuyhtt pppuuynid: Thunwpgghtt wyt gnpénuttpp, npnup dbwdnpnud
ki Abntwplynipjutt  ontjuyujutt dwubwpwdhip b phtwbvwlwts  ghppnpnonudp:  Tnljuyului
dwubwpwdhup ubpjuyugqus b wlinhdubph hwdwlbinpnbugdut dwuljuppuljng:  Shtwbuwlut
wuydwutpp npnoynud b wnwtidhtt Ejudnwpbpnipjut gniguthobipny: Thunnwunpldws puykpnipmniuutph
unnignudubinp, pugwhuwynbghtt h owpp unipjiljunubp, npnip mibbkb quwy dpgnibwlnipmniip: Zwoydh
wnubkiny Upgnitulnipjut vwhdwtjué sahwuhoubpp, sh hwjntwpkpl] npbk pulbpnipnit, npp nttbwp
(wy dpgnitwynipiui:
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Abstract: This article discusses the state of Warsaw’s mass transit and highlights some of the transport problems that
this city has to deal with. In the first part of this article the outline of Warsaw is presented as well as the most important
features and elements of the city’s transport system on the basis of statistics. The second part is devoted to some of the
city’s mass transit problems which have sociological and demographical background, typical for such large European
cities.

Introduction:

The development of the city is connected with numerous problems in different areas of life. Mass transit is one of
these areas in which the clash between the positive and negative outcomes is clearly visible. On the one hand, one can
observe pursuit and abilities of the citizens to fulfill their transport needs; on the other hand, the efforts of the authorities
which should fulfill these needs in both rational and eco-friendly way. A common phenomenon in large cities nowadays
is congestion. Paradoxically, it is perceived as a strive to brighten the quality of life: citizens buy cars, move to the
suburbs where they count on cheaper and better life and the result of which are the transport problems. To such cities
one can qualify Warsaw.

1. Warsaw — the capital of Poland

Warsaw is the capital of Masovian province as well as the biggest and the busiest city of Poland. In the last few
years the number of people is constantly growing: in 2007 there were 1 720 000 [4] people and in 2013, 1 740 404[5]. It
is more or less 4.5% of Polish population and 33% of Masovian province.[18] The area of Warsaw was 517 km? and it
is 1.5% area of Masovian province as well as 0.2 % area of country.[18]

18 districts are classified on the area of Warsaw. Taking into consideration the number of people, the biggest one is
Mokotow, which has almost 219 000 citizens[4]. The main prime mover of management and development of the city is
the president, who is chosen in the direct elections for 4 years. The authority which poses and controls is the City’s
Council
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Picture 1. Warsaw’s districts plan
Source: http:/nowawarszawa.pl

Taking into consideration Warsaw’s economic situation one should spot that the capital is developing continuously.[18]
GDP on 1% April 2014 is 3.3%.[8] GPD indicator in the average European per capita of Warsaw according to Eurostat
in 2011 is 196% which makes it one of the wealthiest cities in Europe. [10]
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The economic structure of Warsaw is clearly different from the one in the rest of the country. The influence, to
a different extend, have couple factors, among others it is different function of Warsaw as metropolitan area and high
level of urbanization. Economically, Warsaw is highly based on market services, especially financial services, real
property mediation and trade. The remaining sectors influencing the development of the city are building and industry.
In Warsaw there are headquarters of numerous big companies. Ten out of twenty Polish companies with the highest
employment indicator have their location here.[18]

2. Warsaw as national and international transport hub

Warsaw is the most important transport hub in Poland. Nevertheless, it requires significant modernization which
would enable better communicative connection with the biggest European facilities. In the international transport,
Warsaw is an important connector for trans-European vehicular-rail corridor’s nets which connects the member
countries of the European Union.

In Warsaw’s vehicular hub crosses the roads of basic meaning: four country roads with international meaning, two

national roads and thirteen provincial roads.

In the rail hub there are railway lines with national and European importance. They are divided according to
technical conditions and traffic’s security on magisterial line first-rate, second-rate and third-rate. The rail hub has an
important role in intercity and regional transportation. It is situated on the crossing of international transport corridors
which enables creation of different transportations streams [17].

Warsaw’s aerial hub is the biggest aerial transportation hub in Poland. Warsaw Chopin Airport in 2012 helped
9 587 848 travelers which gives 2.7% increase in comparison to 2011. [15] It helps not only the passengers’ traffic but
also commodities. It takes the area of 500 ha and is situated 100km on the south-west from the city center. It has 2
starting roads and the planes move on 18 ground runs which enables making 34 aerial operations in an hour. The traffic
on the airport quickly increases which is connected with appearance of cheaper lines. What is more, the localization on
the outskirts of the city shortens the time one needs to commute to the destination (house, hotel, railway station, office),
etc. but on the other hand; to some extent it makes it difficult to extend the airport.[18]

Apart from Warsaw Chopin Airport there is also an airport located in Bemow as well as in Modlin. [14]

3.  Warsaw’s road system

Warsaw’s road system is 2837 km long (2511 km of public roads and 326 km of inner roads). National and
provincial roads have 9.8% of the length of public net of roads; provincial roads are more or less 22.2% and parish
roads 68%. Warsaw has approximately high indicator of motorization which, according the newest data, is 598, which
means that the city overtakes such big cities as Berlin and Vienna by the number of cars per 1000 citizens.[3] Warsaw is
city in which the number of all vehicles is still increasing. Table 1 illustrates the number of registered cars in 2012-2013

Table 1.
Number of registered cars in Warsaw (2012-2013)

Specification 2012 2013

All 1216 666 1251985
Motorcycles 32957 34947
Motor car 986 888 1022 262
Buses 4927 5075
Lorries/Trucks 169 449 166 099
Tractor unit 8795 9484
Special cars 8 140 8438
Tractor 5510 5680

Source: www.warszawa.stat.gov.pl

Concluding the data presented in Table 1 the overall number of means of transport has increased by 35 319 in one year.
Unfortunately, adequately to the number of vehicles increases the load of traffic on vehicular net. Approximately, the
increase in density of traffic on the capital’s roads is more or less stable and amounts to 6-7% annually.

Warsaw has relatively well developed traffic lights, and more than 50% of crossroads’ traffic lights are
coordinated. Every year the number of traffic lights’ renovations and new installations increases. When taking into
consideration the bus or tram transportation are used more traditional methods of control.
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The information to the passengers are passed also in a traditional way (timetable, schemes, etc.) in dynamic way (in
some vehicles: voice messages, etc.) through passengers’ information system, the Internet, as leaflets, information
office and in the media. Most of buses have electronic boards which inform about the line’s number, name of the bus
stop, further points of the route and show the current time[18].

Parking places in Warsaw are diverse depending on the location and distance to the center. Payable parking places
are compulsory on all the central area of the city between 8 a.m. and 6 p.m. On Saturdays, Sundays and holidays
parking spaces are free of charge. One can also park on public payable parking spaces (located near big hotels). Parking
spaces for buses are located near tourist spots and bigger streets.[19]

4. Public means of transport in Warsaw

Public means of transport in Warsaw are managed by Municipal Transport Authority which is responsible under
municipality. The key means of transport in the city are buses.[18] The number of bus stops and bus tabor as well as the
length of bus lines in 2010-2012 presents table 3.

Table 3.
Number of bus stops and bus tabor of Warsaw’s public means of communication in 2010-2012

Years 2010 2011 2012
Numer of bus stops 4528 4797 4951
Numer of buses 1516 1561 1562
Adjusted to the disabled people 1127 1297 1429

Source: Own study developed on the basis of statistics Warsaw 2013

In Warsaw the number of bus passengers is constantly growing. Transportation of passengers within a year and within a
day illustrates table 4.

Table 4.
Transportation of passengers within a year and within a day in 2010-2012

Years 2010 2011 2012

Transportantion of passengers within a | 495803 546485 566628
year in thousands
Transportation of passengers within a year | 1358 1497 1552
in thousands

Source: Own study developed on the basis of statistics Warsaw 2013

Buses’ punctuality is between 87.1% -92.9% according to data from 2009.[18] In Warsaw’s public means of
transport construction it is typical that there are absolute (Polish: bezwgledne) and relative (Polish: wzgledne) bus stops.
The absolute bus stops are always constant, despite traffic barriers or geographical location. In this group are bus
terminus and final bus stops. It is typical for this group that there is usually exchange of passengers who finish and
begin their journey in this point. Bus stops are always near railway stations and bus stations which enables transfer of
passengers to railway and the other way round. The aim of this step is to make the railway transport more fluent. This
system is more traveler-friendly and because of this the passengers do not have to worry if the bus is going to stop and
if there are some problems connected with changing the buses.

The second kinds of bus stops are relative bus stop (in Polish called ,,przystanek na zadanie”). The driver stops
there only if the waiting person raises their hand or if the passenger inside the bus pushes special button. These bus
stops are usually near schools and universities. The authorities have a plan to changes all of the bus stops in the suburbs
from absolute into relative ones.[21]

Another means of transport used to carry people within a city is tram. The length of daily communication lines
from 2010-2012 highlights table 5.
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Table 5.

Number of lengths of daily lines of the public means of communication in 2010 -2012

Years 2010 | 2011 | 2012
Number of lengths of daily lines of the public means of | 364 344 348
communication in km
Length of active routes in km 124 124 124
Source: Own study developed on the basis of statistics Warsaw 2013

Specification of tram lines is as follows: the average distance between tram stops is 444 m, the average speed per
working day is 18.4 km/h.[18] Tram tabor and tram stops as well as passengers’ transport within a year and within a day
in 2010 -2012 depicts table 6.

Table 6.
Number of tram tabor and tram stops as well as passengers’ transportation within a years and a day in
Warsaw in 2010 -2012.

Years 2010 2011 2012
Number of tram tabor 786 779 785
Adjusted to disabled people 32 83 128
Numer of bus stops 568 563 557
Passengers’ transportation within a year in thousands 219434 | 240395 | 266335
Passengers’ transportation within a day in thousands 601 659 729

Source: Own study developed on the basis of statistics Warsaw 2013

It is typical for tram net that there is a small number of tracks collective with roads, however, a great
disadvantage for using up the tracks is their building based on framework constructed from road metal which is prone to
destruction as well as frequent modernizations. Tram nets are used in an effective way. It is influenced by switches
which are located on turn-offs of the routes. Additionally, 88% of the turn-offs are electrically heated and remaining
21% using remote wireless rescheduling by the tram driver. Estimated punctuality of vehicles’ arrivals is 93.8%. It is
typical for the flow of trams in Warsaw that there are tracks sectioned from the roads but this advantage is not fully
used. Some of the public means of communication’s routes are equipped in detection system which means that they can
pass some information about the tram’s location to the traffic’s steering system as well as giving the priority for track
vehicle in some point of collision.[18]

Another means of public transport in Warsaw is the underground. The underground’s setting consists of two
lines (the opening of the second one is planned in December 2014). One of the lines connects Kabaty district with
Mtociany district and the length of this route is 23km. the line has 21 stations with the average distance 1.1.km. The
average speed of the underground is 37.5 km per hour in working days. In high point of traffic the level of frequency of
the underground is every 3 minutes, in off-peak time every 4 to 5 minutes. In the remaining non-standard days the
frequency is this means of transport is different[18]. The number of lines in kilometers of the first line as well as the
tabor in 2010 -2012 was shaped as follows:

Years 2010 2011 2012
Number of lines in km 23 23 23
Number of wagons 240 240 240
Places in wagons 62356 62428 62428

Source: Own study developed on the basis of statistics Warsaw 2013

The second line of the underground will take place in Praga district. The length of the second part of the channel is
31km.[11]
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Picture 4. The current the future underground’s line (the current line is navy blue in the picture)

Source: http://www.ztm.waw.pl/mapa/metro/metro.png

Source: http://www.metro.waw.pl/pliki/aktualnosci/2013/I linia - II linia_nazwy_stacji_nowe600.jpg
A great advantage of using the underground as a means of transport is the fact that it is used not only by middle-
class citizens but also businessmen. According to some experts the underground’s systems should be extended to places

where are new solutions as far as change is concerned.[1] The number of passengers of the first line of the underground
within a year and a day in 2010-2012 was shaped as follows:

Table 8.
he number of passengers of the first line of the underground within a year and a day in 2010-2012

years 2010 2011 2012
Within a year in mln 140 134 133
Within a day in mln 0,38 0,37 0,36

Source: Own study developed on the basis of statistics Warsaw 2013

Describing solutions in the city’s transport in Warsaw it is important to take into account means of transport
such as railways and rapid transit system. In the suburbs’ underground system there are 7 electric lines which connect in
the center of Warsaw. Additional lines are WKD (Warsaw Commuter Railway). Solutions in the scope of the public
means of communication connecting Warsaw with the regions of Masovian province provides regional railway and
agglomeration railway. According to 2009 raport the infrastructure’s state has a negative impact on the level of the
whole setting. The result is lack of competition in the field of railway and bus transportation. Rail vehicles use
diametrical line as well as the key passenger’s stations.

Additional means of transport is rapid transit system. Its’ concept was to replenish options on railway lines on
the area of Warsaw’s agglomeration; they shuttle every day. Intercity uses the speed of 50 km/h.[18]

The number of tabor and stops on the area of rapid transit system as well as lines’ length on the route presents.

Table 9.
The number of tabor and stops on the area of rapid transit system as well as lines’ length on the route

Years 2010 | 2011 2012

Number of tabor 67 94 118

Adjusted to disabled people 34 94 118

Number of stops 38 37 46

Length of daily permanent lines of rapid transit system in km 91 92 147

Active routes in km 84 84 106

Source: Own study developed on the basis of statistics Warsaw 2013
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When one takes into consideration WKD*s transportation of passengers within a year and s day it is illustrated by
table 10.

Table 10.
WKD ‘s transportation of passengers within a year and s day
Years 2011 2012 2013
Within a year in | 9365 11454 17260
thousands
Within a day in |23 32 47
thousands

Source: Own study developed on the basis of statistics Warsaw 2013

A positive event in the branch of city transport was initiation of railway line connecting Okegcie Airport with
Warsaw’s city center. The beginning of the line is dated back to 2012. The journey lasts 25 minutes. Fast City Rail and
Masovian Railways are resposible for this service. To get from Warsaw Chopin Airport to the city center by train in the
rush hours is 10-12 minutes. In the times of less fluent traffic the trains go every 15 minutes. [16]

Taking into consideration the communication system Warsaw is developing quickly. According to report from
2009 there were 200km of bicycle roads and 130km constitutes from the local roads and main roads. According to
indicators from 2009 the density of the roads on 100 citizens was 0.12km. Comparing data from 2005 and 1998 it is to
be said that here was a huge growth of bicycle communication in moving around the city; in 1998-2005 the growth was
83%. The lack of fluency is often mentioned as one of the key disadvantages in Warsaw’s area. Among the others, the
disadvantages of the capital’s bicycle’s system are lack of safe parking places near main travelling spots, e.g.
universities. It is important to mention that there is a tendency to give positive opinions about the capital’s transporting
system among bicycle’s owners.[18]

5. Communication problems in Warsaw

The presented transporting system in Warsaw is complimented by individual communication realized by
means of private vehicles of city’s citizens. As many other European cities Warsaw fights with the phenomenon of
congestion which is fought with by means of increasing the competitiveness of public transport. What is more, Warsaw
is part of the numerous group of Polish cities in which one can observe suburbization. “The Urban Sprawl”
phenomenon is partly initiated by local authorities and developers. Along the route connecting Katowice, one of the
biggest cities on south of Poland, with Warsaw a business center was created which at the beginning was developing in
a zonal way and in recent years it has become a fluent urban zone in the suburbs.

Shopping centers, warehouses, and compound of offices and economic zone were created there to attract new investors.

Gradually, new housing estates, schools, hospitals and other services outlying the initial center is created there.
[2] There are a couple of districts in Warsaw treated treated as “bedrooms” inhabited by 35% of citizens of Warsaw,
nonetheless, there are only 20% of working places.[7] These phenomenon causes that significant numbers of people
commute to work from the suburbs and because of this are created streams of travelers commuting to work during
morning rush hours. Warsaw almost always has had the first place of the most gridlocked cities of Poland. This state
bettered to some extend last year because now Warsaw has the 4" place in Poland, following Cracow, Wroclaw and
Poznan but still is one of the busies cities.[6]

Another communicative problem of the capital is the pedestrian crossings. There are crossings which do not
have in their construction lowered kerbs as well as ones which do not have asylums in the middle of roadway,
especially on the segment of dual carriageway. Other groups requiring modernization are elements of infrastructure
such as stairs — which are the only means of moving from one point to the other — as well as unavailable underground
crossings, and pavements which are not stable or crossings which construction is too narrow.[20] The tram’s speed is
another issue which needs to be discussed. The rail vehicles move slowly, although, they have separate tracks.[13] A
great disadvantage is also the fact that in some districts, for example Wilanow, there are no tram lines at all. The
solution could be building of the first tram line and later creating a housing estate around it.

Another drawback influencing the feeling of safety of both pedestrians and cyclist are roads which are too
broad. They enable driving at high speed, thus narrowing them would be advisable. This process could start from
broading the pavements, freeing city’s plazas from cars and narrowing the roadway.[1]
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After Gdansk and Katowice, Warsaw is one of three main transport knots. Transport’s infrastructure needs to
be modernized in order to modify city’s development and enable outer connections with European cities and countries.
It is condition which is crucial for bettering life in Warsaw and gives opportunity to get a little closer to the standards of
presented European cities.[17] By the rapid growth of the number of cars using the capital’s roads a huge load of the
road instrastructure.[18] The number of registered cars exceeded one million. It is almost twice as much as in Berlin. It
is caused by lower functionality and comfort of the public means of transport when compared with the Western
countries.[1] A big problem is also the underground. Warsaw has only one line with 21 stops. The line is 23km long.
Building of the second line is planned which should be 31 kilometers long.[12] In comparison, the underground in
London has 21 lines, with 272 stops and which is 408 km long.[9] Another crucial transportation problem in Warsaw is
not obeying the traffic’s regulation. Relatively good state of roads’ surface causes that drivers do not follow the speed
limits. For example, in Germany 60 to 75% on the streets’ lengths are limited to 30 kilometers per hour. It significantly
influences the betterment of pedestrians and cyclists’ safety as well as more fluent traffic.[1]

Summary

Warsaw is dynamically developing city which has typical transportation problems which are also noticed by
its’ citizens. The congestion phenomenon is common here which can be fought with by rational balance between
individual and public means of communication. The aim of such activities should be higher quality of citizens’ lives,
capital’s development according to saving the virtues of the natural environment.[7] The city’s development should take
into account constantly growing mobility of the citizens as well as the will to make the city more competitive with other
cities.

TPAHCIHOPT U ITPOBJIEMBI MACCOBOI'O TPAH3UTA B BAPIIIABE

J:xkoanna Kp3usna, lapss Kyksepcka, Manuexk ®uxak

Yencmoxosckuti noaumexHudecKutly Hugepcumem

KroueBble c10Ba: MaccoBBIi TPaH3UT B FOpoOZe, TpaHCIIOPT Bapiuaskl, oO1ecTBeHHbIE CPEeCTBa IePEABIKEHUS

PaccMaTpuBaeTcs COCTOSIHME OOIIECTBEHHOTO TPAHCIIOPTA M BBIJBUIAIOTCS HEKOTOPBIE €ro MpoOJeMbl B T.
BapmaBe. Ha ocHOBaHMM CcTaTMCTHUECKUX JaHHBIX, IPEACTaBIEHBI IJIaH TpaHcHopTa BapmaBel u Hanbosee BakKHbIE
MPU3HAKH M AJIEMEHTHl TPAHCIOPTHOM CHCTEMBI 3TOTO Topoja. PackpsIBaloTCs MpoOJIEMBI MacCOBOTO TpPaH3WTA T.
BapmaBa, xapakTepHble KpYIMHEHWIIMM €BPONEHCKUM ropojaM, B paMKax COLIMOJOTMYECKOro W AeMorpadpuyeckoro
aCIEKTOB.

SCULUNNCSE BY QU LAY UOUSHL SCULUNNLCSE U TROUEE YUMTUYUSNRU

Lnwhl Ypghynu, twpu Ynipgbpuluw, Uwighkd Shdul
Skuwnnhnyugh wynjhnbpbhululh hudwuwpub

Unwligpuyht punkp ipubiuynpnh quiiquidwhl npuiighw, Twpow]w punwph npwuiiqhn,
hwuwpuljujul npubuynpuuwghtt thongutp

Thunwpynud E Jwppujuyh hwuwpuljuljut wpwbuynpnh Jhdwlp b wnwownpynud tu wyy
punwph npnpwlh npwbuynpughti pinhpubpp. Lkpjujugqus | qwppujw punwph twhiwghsdp, b
punupwjhtt mpuwbuynpuh hwdwljupgh wowyb) jupbmp hwnlwihoubpp b tmwpptpp Jhdujugpuju
wnjuubiph hhdwt ypu: Fuguwhuwyndnid Eu dwprwduyh quigusuwghtt mpuwuynpunh juunhpubpp, npnp
punpny Eu Uks Bypnyuwljut punupubphl, unghninghwljwt b dnnnyppugpuiljui sppwiwlyubtpnud:
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LM rNhrUUChLUrUruyuly LUUQOErh MLULUYNNTUUL BY PrUaNrovuy
ONRLELNPU UNULKUSNN, NPUUECE TUUTHUNMTRUUL QGYU2UD

N.U. Lnuyyuits, .U Qhjuqui
Swpunuwpuny bnnippul b phlnupupnippul Zuyuuumulh wgquyhl huduyuwpub

Unwhgpuyhll punkp. nwquwyupulwl wjuwbhanpmd, GEpppmidiakp, sphhwpwpnipinil, nhull, nhulbph
puuwlwpgnid

Mumdinuupply F akpppniduwppbupupulul hwpnuugskph wjwiuwdnpdwi b ppwlubiugdwl thn k-
pnid wnwowgnn nhulkph puuwlupguul dhusunhh wnfuynipiniip, hlswbu bwl ppuw Ainupunnpnipniip
plwnkgnly nnuppkp ninbuwlul hwdwulupgbphia: Unwuglly Fhuduyunwupiul dbwsuh, npp gnpédhwlu-
anpkl fhpwnkip Fhplswhu Zuywunmwih Zubpuwbnnygenianed, uylngbu B wyy Ephpakpnid:

Cnijuyujut ntnbuwjut hwpwpbpnipniutbpnd, jupwjupdwb poinp dwupgujutpnid b dkntwp-
Ynipjutt Yyubuph wwppkpwopewuh thnybpnid Juyugqus npnponidubph Jbpptwljub wpymiipp jupnny b
shulwyuinwuiwubl) Ukp wyyuunudibphb: Ujuhlipt' gnynipynit nih winpnonipynit b wijuinwhm pint wyi
wpynibptph vnnwugdwt Jbpwpkpuwy, nphtt hwutbne hwdwp Juwywgdtp Ep npnonudp, wy Yhpy wuws,
wnwewtnid ki tyyuinwljh hpwwbhwgybihnipjut hbwn juuyws nhuljlp: Stnbuwghinwljut gpujuiinipiniup
wunpnibwlnud £ nhuljbph nuuwlupqiut dh owpp Enubwlubp, npnup vwfuyt skt wpwgnnid ntnbtunt-
pjut muppkp nnpuntkph phuljiph wowbdtwhwwnlnipniutpp: BGuhpudbonnipnit £ wpwewtnid dpwlyly
ubpypnidwohttwpupulut phuljiph guuujupquui hudptingpmt hwdwlwpg, punn nph dwubtwgbnp
Jupnn k nndunpnoyty nhuljtph yEpnidnipjut, guuhwndwi b junwjupdw dudwbul:

[*huljh gnnipjut Ywuhb ujuly b junub] wypuipunpudwljui hwpwpkpnipniiibiph wpwewgnivhg
uljuwé: Unlinph qupquguut htin dkjntny swjuytg dpgulgnipjut dujupnqulp. npyhtu htnbwbp Ubsw-
gwy phuljh dwuprulp:

Quuyws gnpbwpupnipniunid, phttwbuwljui b dintwpunhpuwlut gnpénititmipiniunid nhuljh hwp-
gtipp hwdpunhwunip ntunidtwuppmipinitubphl, ghnbwluuttphtt b mbhnbuwgbnubphtt wynybu £ shwenn-
Jtg hudwdwjunipjut qu nhull huykguljuljupgh tinyuwlwbhwgdwi hwpgnid: Fnjnp wnwewnplyyus uvwhdw-
unudubipp Lodwphun i b pugunuytu hpulwb punyp Eu Ypowd, puyg wdtt ghwypnid vwhdwinudubpp swn
ki, hsp punpny £ wyjtiyhuh swuwnit hwuljugmpjuip, ptisyhupt £ dknbwupjunppului phuljp: Unnplb akp-
Juyugubkup vwhdwtnidubphg tpyniup.

o [Ppufi hpunupdmpinit E jud hopjuyuygus yunwhwlwb hpunupdnipmpiatbiph hwdwjunidp,
nnp Juwu E hwugunud ubthwljuinipjup, jupnn Ewipupbiguun wqptgnipnit nitbtw) tyunwuljuljinpt
hwutbnt pu Jud pwtiqupk) ptinpdus nuquujupnipjut hpujuwbwgdwin: Uju wjnhy unipjiljnh hwdwp
whuwwubh hpugupdnipjut hwuwbtwlwinipmniub k, husp upnn L wntnh niubuw) unipjijnh Ynnuhg twpaw-
whu npnodws wju hpughdwlhg YEpetwjui hpuyhdwlh wugdwt thoynid [1]:

o [Phull punmujwsd npnodwt hpwlwtwgybjhnipjutt wunhdwuh qhwhwwnwluut k, dhtwbuwlut
ynpniuntbph dwupnulp [2]:
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fthuljtiph jupwdupdwb gnpdptpugh Jwpbnpugnyu wnwppkptt Eu phuljtph pugwhwjnnidu oo
ybpnisnipniip: dhpghutkiphu dhonn Jjuquuybkpuynidhg b jujudws, pt htnwqu npnonidubptt nppwiing
wpnitwtn Yihuky, b gtpg b Jkpen Yhwenmijh juquulbpynipjuin pujupup dwfuppuyn] juewduply
hpkt uyunbwgnn nhuljtpp b sotnyl juquuybpynipjub nppbiqpus nwqUuwyupnipiniihg: thuljiph pugw-
huyndwt b JEpnisnipjut hhpdttwjwt tywwnwlp npnonidubp jujugunng whdwtg wdpnnowljwt wwwnlkph
npudwugpnidt £ wytt nhuljbph JEpwptpuy, npotp vyunimd o juquulbwupynipjut gnpswpupnipjuinp,
gnpdpultputiph Juiphtt b wnnnenipjwp, tkpppnnutph munbuwlwi swhbphtt ud Sund Bu yuwnwupuw-
twnynipnit hwdwpunpyutph, juywueniubph jud Ynnduwulh wwdwiug htn hnpjphwpwpbpnipniaubpnd:
Uju wupuwqujnud juplnp £ ny dhuyb phuljph gutyp, wy bwb uewduphsibph Ynndhg  ghuwlgtp, ph
uoywd nhuljipp nppwting Jupnn b wqnpl] juquuljtpuynipjut gnpéniutnipjut ypw b pk nppwii jnipe Yupnn
k1 1huk) hbnnbwupubpp:

[thulbknh pugwhwyndwi b JbEpndnipjut gnpdpupwugnid hpwjwbwgymd E nhuljiph npujulul,
wyw bwl pubtwlulub JEpnisnipnii:

Npuluwlwt Jbpnismipnitt Bipwunpnid E nhuljiph puguhwjnnid pwquujupuljut yubwynpdwb
pupwgpnid, nputg jpipwhwnlnipnitubph ntuntdbwuhpnipini, hwdwywnwupiwt phujiph hppujubtiugni-
uhg htknlwtpubph dwnbwionid ninbkuwljut Juwutubph wkupny, jnipwpwiynip nhuh YEpupkpu) wnbknk-
Juwnynipjut wnpniph puguhwjnnud: Uju thnymd hpujubgynud E nhuljiph dwbipulpihn guuwljupgnud,
nnh wpnniipmd jupwyupsh dnwnn hunnwl] yuwnlkpugnid £ juquynud juughpubph opowtwlhh Jkpupbpyuy,
nnnip Yjunspunnunkt juquuybpunipyjut nwquuyupnipyut hpuwhwgdwin:

ZEwnpunphpyuyhtt ghnwlwt wojuwwnnipyniubph by hwughynd tu phuljiph quuwljupqiu tupw-
wnbkuwl] Enubwyutp, npnug hhupnid npdws ku buljut hulmllulhhzhhp‘ hwsyh swntbjny nunbunipjut npnow-
h ninpnh wpwdtwhwnlnipniuabpp, npuntn jupnn kp ogunuqnpsyty nfju puuwlupgnidp: Thunwplbng
[3-5]hnnustbtpp b wju ninpnh wy ulzblulanla]nthhp‘ pugwhwjnytg, np gnnipnit nith tkpnppoidwohtiw-
pujwi npnpumd phuljiph puuwlupgdwi hwudpiingpynit dbwgwthh wthpudbonmpinit: Lipppnidwohiw-
puwpulwi gnpéniubnipmnibp puduljubtiwywh hiptwnhy nnpun k, npp Bupupyynud £ wnwdt] puqduqut nu
puquuphy nhultph, npnup swwn pupy k jutownbul) b quuwhwnt;: Nnpunh hhdtwpjughputphg dkyp ohtiw-
pupuluwb juquuljbpympinitubph nhubph guuujupguui hwjupuluit dhwyuthh unbndénwdt L, hisp
hwpluwynp k hpujubwgub] npu wpwewnyus htnbyu yuhwbheubpnny.

e Aknuwpynipjut gnpéniubnipjub Ypw wqnnn nphuljtiph wdpnnenipjut Jepupkpuy hhdbwdnpdws b

optjnhy yuwnltpugnidutph wywhnynud,

e pnhuljiph Ykpwpkpu; vnwgyny nbknkjunyniput wpynibudtn dhugdwt wywhnynid nhuljtph
Junrwupdwl gény owyinhuw) npnonmudubph pipnidw hwdwlwpghtt' dfwubwynpuybu yipehuuk-
nhu wpwyb] oyunnhdwy hpwjutugdw tyuwwnwlny,

¢ Juwnwywnpnn unipjkljinubphtt winwy bt yuplnp nhuljiptt wnwdtiwgutint htwpwynpnipju ptdbnnud,

o phph nhkntungmpmnibibph wqnbgnipub Uknuwugnid, wjuhlipll' pugwhwynyws nhuljtph opowbu-
h juyiwgnid,

e nhuljph Jurwjupdwi wju jud wyb dkpngh Yhpwebkjhnipjut b tputg jhpwpdwt wpynibwyb-
nmpjul Jtpupkpuw), nuuuupgqdwi hhdwb Jpu, guunltpugnid juqubnt htwpuynpnipjut
npudwnpnid,
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e hhwwnwpd punyph gqopéntubph opowbwlh wpwbdiwgnid, npnug Ypu juquuljkpynipniup
wupuwynp k npwnpnipmnit qupdubk] chuljbiph punipugpdut b ukpppnidwshtimwpupuju gnpént-
ubknipjut pupwugpnud,

e wyb nhultph YEpupkpuy nbntjunynipjut wywhnynid, npnig tundwdp junwjupsuljui wg-
nkgnipinil gnpékih wthtiwup k:

Zudwduyt wyu ywhwbglbph b Ynnunpnotwh’ wewewplpymy t shitwpwpuljul phuljpp nuuwljwp-

gt punukppnhhojw) wnniuwyh:

Unyniuwly
Chuiwpupmpyut njnpunid wnwgwgnn nhuljkph puuwljupquub dbwswt
Twuwjupguui
hunnluizhy Nthuybph mbuwyubpp [Yhuljph pumipwqptpp
1 2 3 4
I Yuuwlupgmud’ pun nhuljh Eipwplnn opjiunh wpwbdiwhwnynipnikph
[Fhuljp fuuws ubthwlwinipjub htn
Juquulbpynipjui nikgusph’ pupdulwi,
wlpwpd, ny Wnipwlwt wjnhydukph b wyjuh htwn:
Ubthuljuituinppuut Pujuljuthtt hkpunnipjudp wpnuwhuwynynud Eu
ppuiwlui mbkupny b quwhwwnynid ku hpulju
wpdtiph hhdwb Jpu:
Unwowtnid ki dintiwpluwnhpuljub gnpéniutnipjui
1 Opjnjh mbuwly Bluuninh sunwugdwi pupwugpnid, guwhwwnynid ki wywquyh,
nhuljkp Ejudwnwpbpnipjut hpupudtpd muppipuljubph
hwdbdwwndw hhdwt Jpu:
Udkuhg hwdwu wyu nhuljlipp Ypnud Eu ny
Ohultp g nbnbkuwghunwlwub punyp, npddup ki guwhwwnynud
ukph htwn npudwlub nkupny: Npubu Juint, guwhwwnnidp
wopuunulhgltp uwhdwbwhwlynud | puguuuljut $htwtiumjue
htwnlwuputph vwhdwtdwdp:
Ohulbp g M*huljtpp vwhdwbynud &b Eppnpng wbdwig
i 4 tjundudp yunwupwbwwnynipjudp, npnug
ulunnulu}ul}lllh wnynipuw hupunipinitp nhuljinh quwhwwndwt yuwhh nhntu
" withuyun k:
Lkpnpnnuknh, ‘Ukipnponutph wwwnyhpwwnnth nhuljkp, npnug
wuwwnyhpwwnnth Eupwplynud kb ubpgpnpubpp (uwwndhpwwnniubpp):
Pwybtph nhuljkpp, npnup tuwunpkh jupnn B
Pwutjuyht wqnk] LCO-h (akpppnidwphttwpupuljub Spuqph)
hpujubwugdwl Jpu:
Lhqhuqujht juquuljkpwnipniuubph nhuljkp, npntg
) L hqhliquyht r}pulhs hhg?qumd hE f[lq_bhgul]bh ullllllt]llémhmqpb
Nunnljwhbhnpymt 2pgwliwuitpnud thnpuhwpwpbpnipyniiiph
npupwugpnuu:
Yuuywjwont juquulijtpympiniuutph nhuljtp, npnup
wnwowinid ku phtdninnwduwhtt wpjuwnwipiiph
Yuywjwnnth nupwugpnuu:
Uwnwlupuph Uwunwljupupubph dnin wnwewgnn nhuljbp:
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Unjniuwfh owpnibwlnipniup

2 3 4
Unwowtinid tu htwbumljut gnpéniutinipyni jud
dhtwbuwljub dhtwmtuwljui (ppudwljwit) gnpswpputp hpwljubgubhu:
Unpniunubkph Jud jpugnighy swipuubiph hwjwbwljuine-
pinLl, Juuyyws Jpupubph jud wpnunpuljwt gnpspipuw-
Upununpulub gh puiphwuwndwl, wohiwnwipubph junwpdwb nkutnn-
ghuyh hwthwidwi, hnwdph jud puwtdnputiph wojuwnwph
gudp dwuprulh b wyjuh htwn:
Unlunpught [*huytp, npnup wpwewnid ki shttwpupulwh wpnw-
Qntwpunhpuljui npuitipt hpuwghi pu:
qnponiaknpyut LCO-h hpuljwhwguwh pipugpnid Ejunininh sutnmugdwi
nbuuly ‘Lkpgpniduygphtt Yud Ynpniuntitiph Ypdwt hwjuwiujuin pjudp wuydw-
twynpywd nhuljhp:
[Yhuykp, npnup wrwewinid b wnbnpuyhtt wuydwiwgptp
Cnljuyudupuljui Lupkihu, hisybu twl shtwpupuljuh wpnwnpubph’ nhuh
Jw&wnph oniju wnwguwunugdwi pipwugpnid:
Qintwpuwnhpulw gnpéniutinipju opowbwlutpnud unp
‘Unpupupului wwpwiph unbnddwt hwdwp tnp Enubwlutph
untndnilhg wnwewgnn nhuljtip:
Yuquulkpugsu- [t*huljtp, npnip wpwewinid Eu wpnwnpnipjub juqlw-
abntwplunhpuluh YEpyuwt jud junujupdwt pupwugpnid:
(thuly npnpwlh Uju wkuwlhh nhuljtipp wwpwsynid b dhuytt wnwbdhl
quponnipynthg hpujwiiugynn gnpénnnipju Jpu:
Qnpénnmipjniutikph [*huykp, npnig Lupwpydnud E juquultpynipniup
wnwtdhl gnpéniubinipjut wpwdhi &ninkphg:
Unwgugdwli opjtinn | st pyurt nhuljbp
YJuquulkpynipjub Qintlwpynipju nne gnpéniutnipjui Jpu nwpwsynn
pughwinip nhuljkp:
gqnpéniibnipjut htin
Yuyud nhulbp
[thulbpt wpwewinid ku wjwbwynpnud juwnwpkihu b
Lwjuwtbpgpnidughtt | npnonmudubp fuywgiibhu, mbnEjungnipiut wulwup fud
thnijh phuljlp gudp npwlp phpnud Eohultph dwupgulh ujowg
Jutjpntudwt hbnbwupny Yphwynidubph:
‘Ukpgpnidwght ‘Ukpppnidwyghtt thotgh [Yhuljtp, npntp suynid L gnpspuytpukp pnpkhu
gnpéniubnipyut dnuin nhuljkp wuydwbwqnbp Yupkihu:
Upununpulwi thoyh | LVCO-h hpwjuwbwgdwh pipwugpnid wqnnn nhuljkp:
nhuljkp
Cwhwgnpdudwt thnyh | Opjijnih pwhwgnpsdwt wngl Swnwgwsd nhuljtip:
nhuljip
Uhwlnndwih [Y*huljtp, npntg Lupwpyynud E Jhuyt JEY unipytljun:
[Yhuljtp, npnughg winidnid b ‘LCO-h plnt dwutiw
b phsh bplynnUwih qilqilh Illl pnughg h &ny Uhg
puwippunud Ubpupbiyuun yunwhnyph puguuwluwt hbnbwupubpp
Puquulnnduij nwpwdynid ki shttwpwpwlus hwdwhph dp pwth

dwutiwlhg Ynnukph Jpus
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Unjniuwfh owpnibwlnipniup

1 2 3 4
I Yuuwljupgnid’ putn puguhuwyndwub b tugkgdwt htwpuynpnipjub
[Y*huljkp, npntp Jupbh £ dks Lonnipjudp juiiwnbuby
Juijpiwwnbkubih nbnbuwghnwljul nkunipju b dAkntwpjunhpuljut
Yuljuwwnbudwh thnpdh hhdwb Jpu:
htwpwynpnipnia b [*huljtp, npnug Ukdnipiniup htwpwynp sk Uninwynpuytiu
dJupnipjudp
7 quuwhwwnwulwuh quwhwwnb] b juthiwinbub] wpwewgudw npnpwlh
Juijuwintuyny
Sownipnih dudwtmljwhwngubsp:
[Yhulitp, npntg YEpwpkpjuy nshs hwpnih sk b htwpudn
Uttt hulkp, npntig YEpuwpbpjuy nshiy huyntih s punp
sk quwhwnt] npuig wqptgnipjut Ukdnipniip:
[*huljtpp upnn B wpunwhwyngt)] pyuyht wpdtputpny,
Zmpykih npntp Jupny b dpwlyt) Jhwjugpuljut dkpogny jud
dwpbdunhljulul dUnpbjugnpuiundp:
S —— P hyuy phwynpludp
8 [thuljipt wpunwhwynynid B putuynp tupugpnipyudp,
Uthwyytih opjtljinh ful gnpédplipugh Ykpwpbpyuyg
nuwunnnipjniutkpny:
Guquuibtpynipjut tujuppulnd tJugqbkgdwb Eupulw
Yunwyupkih (pug)
nhuljtip:
Gunwywnkjhnipjub Nuydwbwljui- [Yhuljkp, npntp dinbwpunppuljut gnpéniiinipniund
9 dwljupnuly wbljunwunkih httwpuynp k pinuukip hwpgunty:
Uthwnpwhwpb wh&wljubp, npnip wthwp k
Ublumudupbgh () npwhwpbih hpudh&wljiikp, npntp n
Jutjumwntul) b guwhwwnby:
[Yhulitn, npnug tJugkgdw hwdwnp jugqdulitnunipjut
Npnpnudtbph AT — huljtp, npntg ifwuqkg P Juquultpuynipy
thnpdnud ju dhwynpyuwsd pupy hwdwlwnpg:
udwophtiwlynipju
10 [Yhuljtp, npniug htn juquuljtpynipniit wpwghtt whqud £
wnlwjnipinih Ny wjwinulwub
pwjuynud:
[*huljtp, npnup upwplynud Eu puwbwljulut quuhundwi
Uywhnywugpnn
b wywhnjugpuwui:
Uywhnjugpnipjut
11 Uthwnpwhwpbih nhuljtp, npnig dwuupnulp htwpwynp
htwpunpnipjnit
Quuwhnjuqpyny sk npnotip, Jud dwupnwpwyhtt nhuljtip, npnip skt wntynud
wwywhnjugpnipjui:
Qinttwpunhpuljub gnpéniubknipjut nyjuy npnpund
8nipwhunnnily npnpuiljh qnpénnnipiniithg dkntupjunppulut Ejudninh
12 | Yhykpuhdhlughuyh unwgdw htin Juwyws nhuljbp:
htwpunpnipinit [*huljtpp punpny Eu nne mbnbtuwlwb hwdw-YJupght jud
Zudwljupquyht hwnnily Bt dkntuplunhpuljut gnpéniibnpyut wyu fud

wyl ninpunhbe
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Unjniuwfh owpnibwlnipniup

3

4

111

Yuuwlupgmu’ pun htwpu]np hbnbwbpbbph

13

Unpniunubph
punyp

Unipuljul

Unpniunttiph nhuy, npnup h hwyn b quihu dpugpny
squtthiwinbudus hwybjjwy swhiubkph fud gnyph,
uwppwynpnidubph nipynujh Ynpunh b wyuh hknbwupny:

Usluwnwipuyhlt

thuljbp Yuugus yunwhwljwl, sjubonbu]ws
hwiquuwtpttph htnmbwipny wohiwwnwdwdwwlh
Ynpuwnh hbw:

Shuwtuwlut

(thuljbp Yuupjws shwiuwinbujus b inmquiipubph
Jdwupnidubph, juthiwnbujws wnpniputphg npudwljut
dhongutiph sunwuguwt b wy uh hkwnbwupny npudwljut

ninnuijh Ynpnrutiiph htwn:

dudwtwlyh Ynpniun

[t*huljtp, npnlp nununbgunid ku shttwpupnipjut
pupwgpn yutwynpjush hudbdwwn:

Unwdtwhuwinnty

Ohuljbp uugws dupnljubg wpnnem pywl, Yjwiph,
onowlu Uhowyuyphtt hwugytihp Juwuh htiwn:

14

Unpniuntkpp &l

Ninnulh Ynpnrun

[*huykp, npnup hwbghgunid ki ninpuijh $htwtuwlu fud
nipwlwub opjkntkinh Ynpniunikph:

Uuninnulh Ynpniun

Ohuljbp’ juygws Eyudnh sunwugdwl, gnpsuniulwi
Swpuubiph Ukbwugdw b wyjuh hbwg

15

Zuwpu]np
wpnyniupubp

Uwipnip

(¥huljtip, npnug nkypmd pojnp kptpp, pugh tkpljwihu
npuipiniihg, juyyuws ki puguuwjui hbnbwuputph htwn,
wyuhlpl’ u qpojuljub wpyniuph jud puguuwljut
htwnlwtph vnwugdut hwjubwluunipniu k (nuptpught
wnbwnubp, tyninghwljut, punupulub b uyjb):

Uykhnijjuwnhy

[Thulkp, npnug Ejpkpp Jupnn Bu jhubk huyuybu
puguuwlul, wytybu b gpuljul, wyuhtp® sunwd
wnunkughuw) htwpwynpnipnit hiyybu Ynpniunkp Yptng,
wjtiybu b Bjudninubp uinwiune:

16

Upununpnipjui
wpiynitipliph Ypu
wqnktgnipniuikph

punyp

Anidwpuyhle

[huykp, npnup pnnunid B Uhliinyb wqpbgnipniuubpnp,
wijup juquuytpynipiniuttph swthtphg:

FPuquuplyuyhl

[*huykp, npnug wqpkgnipeiniup juquultpympniuttph
Ypw hudbdwwnwlwb t Jipohuttiphu dkdnipjun:

17

Zuwpunp
htwnlwuputp

Upgniuwlynipjui
wtlynid

[*huykp, npnig wnwewgnidt wgnnid £ juquulkpuyniput
Upguljgnipjuip nhdwluybjnt htwpuwynpnipjub ypw:

Juwutibp

[*hulkp, npnug hppujubugnidp juquwlkpuynipniuubpht
Yptph Juwubbp:

Pugpnnuqwé owhnyp

Bluunintbph yutwynpduws dujupgulh sunugdw
htwn juwws nhuljbp:

Cwhnipwpbpnipjui
wtlynid

Chuwpwpwlwl wpnwnpnipjul, juyhwnwh b wyjth
owhnipwpkpnipjut wiljuwb nhuljlp:
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Unjniuwfh owpnibwlnipniup

1 2 3 4
Upnwljut nhuljtip, ukppniun punpny ndju) opyjnnht fud
Zhduwljuia hpudh&uht, jud hhdtdws unghwjuljuh yunwuhiw-
Puguuwljui twwnynipjut jud opkiunpnipjut Jpu:
18 htwnbwuputph Upunwunynp phuljlp wpwewgus pugunwubu kquljh
nhyuyunipiniu wunuwhnypikphg b withwnpwhwpkh hpulhg&wljukphg,
Bquilh nhuljtp, npniig hpwljwiugnidt niih own thnpp hujuiu-
Yulnipni:
[thuljught Owuukbp, npnup yuydwbwynpjws L nhuljiph quuwhwwn-
wuydwbubpnud dwl b junwdupdwb, htyybu twb thopdwgbniubph b
npnonidbp uyugubjhu | jupwyduphsubph Jfwpdwb hbwn:
(huljbiph twqugnyht Mrhulkph b tputg wwwngwnkihp Juwuh biduqu-gniyupt
19 Owluubph punyp hwuguwh htanlwbpny hwugdwut ninnjus swjpuubp:
(Yhultph hpuwbw- Unwowgws mbnbuwljut Juwuttpp swslknit ninnjws
gnilhg htinbwbputph | dwuukp:
JEpugdwt hkwn
Yuagud
(+huljkp, npniip wqnnud i nwppbp opykljntbph Ypu’
Cunhwinip
Swpptp opjkljinukph (quitqubuh) Eppbdt hwipnigkiny wwwuppbp punyph puguuwljut
20 Ypw wqpbkgnipjul e ! wqnkgnipnibibp:
punip Uthunwlub Unwtdht opjkljinh wd dwipynt hwipnn nhuljkp:
(Intpwhwwnntly)
v Yuuwljupgnid’ pun uuiigh wnpyniph
thuljlp’ wpwewgus opyljnhy] hwhquuwbpltphg. nknk-
Ouik Juwunynipjut wipujupupnipintl, muptpughtt wnknubp,
Riktnhy onitjuyuljut wuydwbtbph thnthnpumpinit, tkpppdw
21 | Unwowgdwl punyp wuydwbinbp b wyic
(thuljbp Yuupjws ubthwlubunhpng wihwnwljwinpyuh
Unipjkljnnhy htw. nhuljh hwinby squpqugus ntbwlymipiniuitp, thnpdh
wuljuu, ontjuyuljut kphugh fpwpunnud b wy e
Ohuljbp wuydwiwynpyus kpph winbunpymind jud
hkug juquuljkpuynipjut ntnbunpniunid whpupk-
Stunbuwlut tywuwn thnthnjunipnitubpny. wpunwunpuljub gnpénukph
qukp, wpunwpdnyph thnpjpwupdtp, wpdtqpluut mkduh
nwnwinilubp:
huljbp wuydwiwynpyuws punupuljub hpuyhdwlny b
F——— whwnwlub gnpéniubnipjudp, juwyws punupwlub npnt-
Unwywguub pyul, hwpluyhts hudwlupgh, pgkunught, Jupljuyhl,
22 hhduwyul wpdnipughtt hwdwlwpgbpnid thnthnjunipyniibph htn:
wuydwbibp (huljbp wowgwgws nktthjuninbuwlwi gnpdwnnt-
Sthuthlulut S}mh Yud Jtipghtihu iwpawndwt hknbwpny. wkhutininghw-
nh thnthnhunipynibubp, npuljh Juunpwpugnid, Yphynid-
ubp ohttwpununpuljub gnpéphipwugnid b wyj:
Lunupughwljul yunwupwiunynpjut wnwewugdwul
[ n— hwjwbwlwunipinih oppwlju Uhpwduypht, Ynnduwlh

wbdwtg fjutipht nt wpnnenipjuup hwugyusé Juwuh
wprniupnid:
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Unjniuwfh owpnibwlnipniup

1 2 3 4
Puguuwljul unghwjuljut kplinyputph wnwewugdwut
nhuljlp’ hwlgugnpénipym, opjiyntkph wunwgnpyui

Unghuiulu huwpunnidutp, wpunwphtt dhgwjuyph wbpupkiyuwun
unghujuljub hbnbwtpubp:
Mrhultipp uwyws Eu opkuunpnipju wajuyniinipjub htwn,
Ppujuljut nnb hp hipeht pipnud £ juquutpynipjut dkntwpljuwnh-

puljut gnpéniibnipyut wuwydwbibph thothnpnipjut:
Ohuljbp yupdwiu]npyuws nupunbuwl nbnkjungn-
Stnkljunyulu pintutknh ny wdpnnowlwunipyudp, wudonnipjudp, htinh-
twljuyhtt hpwyniupubph nnbwhwpdundp:

Mrhujuyhtt hpwyhdwlubpnid pigniudws npnonidubph b

Pupnjuljul npuig htnbwbputph hwinty pupnjuljut yuwnwuppw-
twwnynipjul nhuljlp:
Uwpnnt gnpéniubnipiniithg wnwewgnn nhuljtip. pupught
Skuliwsht hpwyhd&wyukp, opowljw dhgwyuyph wnunnunnud b wy:
Uwpnjuyhtt gnpéniukinipinihg sphunn wnbwnutph htn
23 Jwnwlgh punype Puwljut Juuydws nhuljtip:
Uwpnljuyhtt gnpéniikinipjut hinmbwipny wnwewgus pw-
uunp Jub pinyph hpunwpdmpinibubp (ophtwy shtiwpupuljul
wphuwnwiiplitinh hbnbwipny wnwewgusd unnuipip):
Uywquyh Ppunpnipjut wijutjiwinbubih qupqugnidubph hinbwb-

wlnpnonipjul nhuly pny wnwewgnn nhulkp:
Zunfwgnpéulgntpuits Qnpdpultputnh puguuwlut wpyniupubph hwighgung
nhuly Jupph wijwtjuuntubhnipjut hkn juydws nhuljbp:

Stnkjuwnynipjul [rhulkp, uyyws nkntjunynipjut ny wdpnnowljuint-

wipwjupupnipjub prul, wudonnipjul, wnuyundu jud ny dudwwlht
nhuly pugwhuyndwi hbwn:

24 Unwowgdwl
wuwwndwniukp

Uhpppnuduwohttwpwpwlwt bwhiwgstph pwqUujupujut wiwbwynpdwt phpwugpnid mupunbuwy
nhuljtph jurwjupdwb wpynibwybnnipmnibp dkdwybu jupudws b kpohtiubphu pujuwpup hwennjus nu-
uwjupgnidhg: LEpnppnidwohttwpupwljuwb gnpéniibnipjut nhuljtph unyt puuwlwupgnudp htwpwynpnipniu
E pudbenud puduijwbiwswth hunnwly npnoty nhuljtph guijugué mbuwljh wnbknp tkpppmudwohttwpupuljut
twuwgsh pughwunip hwdwljupgnid: Twuwlupgdwi ginphhy Yupng G wnwewtiuyg wpyws qnpéntubnipjui
nhuljtph jupu]upiwi dkpnyubph b hwppubph nbnbuwghnwlub hhdtwynpdudp phunpmpjui b nnpuig
Jhpundwt wpuyl] pupbiyuun wuydwutbkp, hsybu twb Jkdwgind b wpwydb] withnpd Jud guép
hpuqtynipjudp swhwqpghn widwhg wkuwhnphgnup unyt wkuwlh mbnbkuwljui gnpéniubtnipjut phuljtph
Jtpwpbpuwy b jupwiund Lt nhulbph pulgulhul]mnufp‘ puptpgnnptt mwny wnbnbuwlut gnpéniubnipju
Jtpwpkpyuy dnnplnt mupunbuwl] mbuwblnibubp oo twhwngpyu ke
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MOJEJIb KJTACCUO®PUKAIINU PUCKOB HA 3TAITAX [INTAHUPOBAHUSA U PEAJIM3ALIANA
CTPOUTEJBHO-UHBECTUIIMOHHBIX ITPOEKTOB

P.A.Kocsn., I'. K. Kus3san
Hayuonanvnwiti ynueepcumem apxumexmypul u cmpoumenvcmea Apmenuu

KaroueBbie cjioBa: CTPATCrN4CCKOC MIIaHUPOBAHUC, MTHBECTULINHN, CTPOUTCIILCTBO, PUCK, KHaCCI/I(bI/IKaI_[I/ISI PUCKOB

PaccmoTpeHo Hamige Moien KilacCH(pUKAIMy PICKOB Ha 3Tallax INIAHMPOBAHUS M PeaI3allid CTPOUTEIEHO-
MHBECTULIMOHHBIX IIPOEKTOB, a8 TAKIKE BO3MOKHOCTb UHTEIPUPOBAHUS 3TUX MOJEIIEH B Pa3IUUHbIE dKOHOMUUECKUE
CTpyKTypbl. IlomydeHa cOOTBECTBYOIIAs MOJEIb, KOTOpas MOXKET OBITh IPHMEHEHa Ha pakTHKe Kak B PecmyOmmke
ApMeHus, Tak U B IPyTUX CTpaHax.

THE MODEL OF RISK CLASSIFICATION DURING THE PLANNING AND IMPLEMENTATION OF
CONSTRUCTION AND INVESTMENT PROJECTS
R.A. Kosyan, G.K. Knyazyan
National University of Architecture and Construction of Armenia

Keywords: strategic planning, investment, construction, risk, risk classification

the planning of investment projects and implementation stages

The existence of risk classification model generated during the planning and implementation of construction and
investment projects, as well as the possibility of integrating this model in a different economic structures have been
investigated. As a result of research works, the appropriate model which can be practically applied in the Republic of
Armenia, as well as in other countries have been received.
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257 336.662

ChuUruruuuy vuuuutr1Nere3UL 2zbULUYUL HNLYIELP OASUSRNTOUUL
UMEBNRLUYESNRESUL FULRACUSUUL N DPULESL (1P SAR8ULPTCULET
N.U. Lnujut
SQwpunuwpuy bunnyeyul U phliupupnippul Zuyuunwih wgguyhl huwduyuwpul

Unwlgpughl punkp. phinupupulwl juquulbpuynyemndi, Apdinulul $ninkp, dkninuplunnppnipinii

Phunwplyly Eo Ahdiulul $nbnlph wpnynt bunbunnypyul pupdpugdw i mphhkpp: Unwbdinugyky Ea
Zuyuumnulh Zwhpuybnnyemniimd b wyy whunpnibbbpnid fhpunkyh ninhikp, npnlp Apdbun/npyué ki
nkuwlul b gnpStulul wpwlnpl hnwnnipinibabpny:

dhpnistny hhdtwljut $nuntph JEpupbpu) huypitwjut b wpnwuwhdwiyu ghunwljut wypaw-
nmpniibkpp Jupkih k hwbgh) Ukl kgpuljugnipyub, np hiswybu shtwpupulwh, wyjiybu b pighwinig
wpynibwpkpuwjut npnpnp hwdwp wojpwnnipmittpp own vwljwy kb, hull hhdbwlwb npwnpnipmniup
uliindws k gninuunbnbunipjutt npnpunpl:

Zhdtwjub wpnunpuljui dnunkph oqgunugnpsuiwt pupbkljupgnidp swwn pwuny Jupeguws t hhdtw-
Ynpjwd gniguthoibiph hwdwlwpghg, npp puntpugpnid | nuinkph ogunnugnpsdwt wppnibwbnnipynip:
Zhdbwlw $nunkph wpynibwdbnmput quuhwndwt hwdwp oqunugnpéynid E gniguwithpubph hwdw-
Jupg, npt pungpynud £ punhwinip (wpdtpuyhty) b dwubwh (ptwjut) gniguthpubin:

‘Luthu bt wnwy tpkup ohttwpupujut juqdulbpynipjut hhdbwlwb dnunbph mbkuwlutpn [1].

< wpnungpuljui’
o  wpluwwnwbpwihbt Ukpktwbp b vmppwynpnidukp,
¢ nidujhtt Ukpktwtkp b vwuppuwynpnidutp,
e wpwluwnpuuwht Uhongukp,
e gnpdhpubkp b wpununpuljut dhgngubp,
o wpuunpulub junnygubp b ohuintpniuttp b wyb,
< ny wpugpuljui’
e puwlkih nukp,
e nuntbhw) mbnbkunipjut opjljnttp,
e Upwilnipuyhlt wnopju tpwhwlnipjut opjkljnukp,
o wnnnowwwhwlwl opjkjinubtp b wyh:

Cunhwinip gniguwhobpp puntpugpnid Eu hhltwlwl wpnunpuljwt $nunbph nne hwdwpudph
ogunugnpsuwl dwlwpnulp, hul dwulwhh gniguhoibpp” hhutwlwh $nungkph wowbdhy wwppbpp
(ohtwpupuljut dbpkuiwubph juyuup, mpubuynpuwghtt dhongubpn b wyib):

Cunhwlnip gnigwthpubnhg wybkih juyt Yhpwenid niuth $ninuhwwnnigdw gniguthop, nptt wpunw-
gninid £ hhdbwjwb wpnunpulju $ntinkpnid iympuljubug]ws woumnwtiph oqunugnpsdwb wpnynibw-
Jbunnipniup b pinipugpnid £ hhdbwlwb nunkph wipdtph 1000 npudht puljunn wpunwnpuiph pubwlp:

Iniquhwinnigdwt gniguthptkpp npnoynid ki hkinlywy pubwdling 2]

j)hmm = Lzmm/fbul’ (1)

npuntn Lpne-t twjuwhwoduyhtt quipnud shtwpwpunbnujuypdwt wohwnwipttph wwpbljut
Swuyt b, hwg.np., $u-tt hhutwul wpnugpujus $ninkph dhehtt mwpklub wpdtpp, hwqgqp.:

Zupl k ok, np dnunuhwnmgdwi gnigwihop poyp sh wwjhu qhwhwnb] juquulkpuynipju
npwdwnpnipjut tkppn qungnn hhdtwlwt $nuntph oguugnpsdw wunhgwip:
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bnlpuwhunnniglull gniguiihoh Ukényeniil ninhny hwdbdunnwlwl b wuppiunnulph wpunwppnnu-
Juwbnipyul dwhwppulhi b halugupd hudbdunwlob ' gpa pnigughinjuénippui dulupgulhb: Uy
hulj yuwndwnny wpynibugbn Ehudwpynud sghttwpupnipjut gninh wytyhuh qupgugnudp, nph ghypnid
wojuwnwiph wpnugpnyujuinipyut wdp gipuqugnid k gnpdnn shttwpupuwlwi juquulbpynipemii-
utph  hpdtwluwt $nunkpny hwgbgusnipjut dwuppulp: Uy Yhpy wuws, ohtwpupulub
Juquuljipynipniuubph hhdbwlwh $nuntpny hwgbkgusnipjut dwjupnulh wsh phypnid ywhwnp L nbnh
niukbw yuwwnpwunh wpnwunpuiph vhuynph 4pu ptjunng jEunuuh wojpmwnwuph swhiubph tduqbgnud:
dnuinuhuunmgdut gniguihoh dbénipjut Jpuw bwybu wgnmd o twb Jh pwpp gnpénuikp, npnip
hhdtwljut wpnungpujut $nuntph ogurnugnpsdws wpynibwdbnnipjut pupdpugdwt npnpunid phy
Jupujws ohtwpupuljut juquulbpynipniuibph wohtwwnwtpttnhg: Uinyhuh gnpénuubp ko hwdwpynid
Juwnwpynny wohwwnwbpubtph Spugqpmd Juquh Junpnigjusph wnwgpupwgp, nkunmiputbph qubkpp
dwljupguljh thnthnjunipniup b dh pupp wy) gonpénutbip:

Inunuwhuwinnigdwh gniguthop Jupkih k twb hwpgwupyby htnbyug pubwdbng [2]

Dhun = T/, )
npnbn G-t juquulbpympjut nwpkub swhnyph . hwqqgp, $-4 wpnungpulub $nugkph
(hhduwlwt dnunbph b oppwtinnt thengutnh) dhohtt mwpkljwt wpdtpp, hwq.nn:

Uju &linyd hwpdupldus dntinuwhunmgdu gnigwhop punipugpnid ' wpunugpujuit nunkph
owhnipwpkpnipniup (Bjudnwptpmipniup) b shtwpupuljut juquuljipynipjuin htwpwdnpnipnit |
] hu quwhwnk] npuig ogqnugnpéudwt npuljuljut Ynnup: Uwjuyt ohttwpupnipmiunid $ninuhwinnig-
dwt gnigwthoh npnodwt wju dninbgnmdt nith vwhdwbwihwly Jhpundwi njnpun, pwth np nkuijut
ohtwpupuljut juquulbpynipniiibphg dkswdwutnipmiunid oqunugnpdynid t ukpgpuyqus phttwpw-
npuiut dkpktwttph b nputtuynpuughtt dhongubph fuywip:

Inuinuhwinnigdw hwjunupd gniguthop dninuunupnipiniite E, npp gnyg b nwhy, ph hhdbwlwi
wpununpulut $nunkph wpdtph np dwut E pjund junwpuws swjwh woppmwnwiputph 1000 npudh
Jpu [3].

L (3)

Lzmul.

Ykpohtt mmuphubpht dntinpuhwnnigdwt gnigmthoh wdh n1 $ntinunupnipju gniguthoh tfugqnudp
Jupkih £ pugunpl] hhdtwlw $nunkph Swjwny, npuigny shtwpupuljut wpnunpmpjut hwgkgdu-
dnipjul dwjuppulh pupdpugdut gniguthony, hswbu twl Epyph mbnbkunipjut sntjujuljw hwpwpk-

$lﬂl.‘.lIl =

poipniliikph wigdwl htn juyduws npuitg qquih publjugdundp:

Chuwpuwpulut juquulibpynipniuubph hhdbwlwb wpnwunpuljut nunbph qhtqusdnipjut dw-
Juppulp pinipugpdnud  uh powpp gmguithoubpny, wyy pymd’ wotwnwiph dkpkiwhwghg]usnipyub
wunhdwuny: Uppruwwnwbph dkpkinughijudnipyul gniguiihop npnoynid Fhkwnlyay puliuding [2).

Uy = dy/0, 4)
npukn du-u hhdtwlwh wpnwngpuljuwt dnunkph wnpy dwuh dhohtt muptlwb wpdbtpt & hwq.gp,
-t wpunfty Swipupkniywd hipputhnunid wotwwnnytph Uhehtt gniguljuyht pyupwiwlyp, dwpy:

Zhdbwlwb dnunbph oqgnugnpéiwtt wpynibwdbinnipniup pimpwgpnn dwubtwlh gniguthoutphte
El yunljuinid pun dudwbwlh b wprnunpnpuljuiimpjut dkpktwtbph b vwppuynpmidubph oqunugnps-
dwl gniguthplikpp: Anpnp dwubwlh gniguithsibpp Jupbih b pudwil) ipne jupgh' dbpbwbtph b uwp-
pwynpnidtinh oginugnpédwt Epunkuuhynipiniup b gputig hunbkuhynipniup pintpugpnn gniguthoubp:

Zhduwfwu dnunkph wlnhy dwup oqguuugnpsdwb Epunbuuhynipniup punipugpnn gniguithyuk-
nhg E dbphuwtbph’ dudwbwlh pupugpnid swhwgnpédwb gnpswljhgp [2].

R4, = Funpp./ Funti(yy) (5)
npunbn dwpp-p mupju phpugpnid wouunwiph hwunwgh (hpulwh) dudwbwli b, dwd, Fuiey-p
nwupju pupwugpnid wohiwnwiph tnpdwnhduyhtt (uutuyghy) dudwbulyp, dund:

Uwijuyl, wyu gnpduijhgp wunljpugnid sh tnwhu npuitg Swipupkniwénipjut b hqnpnipniuaubph
ogunugnpsdws Ywuh:
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Utipttwubph Juyuth ogunugnpsdwt hinkuhynipniut wpunwgninn gniguthobinh pydhtt wnweht
htpphtt hwpl b nuulb] npnowlh dwudwbtwwhwindwsh hwdwp dbkpkuwubph wpunwugpdwi unpdbpp
Juwnwpdw gniguthop (Fue) [2].

Pt = Ul[ﬁﬂ/ UL/ZI(U{D’ ©)
nputn Op-p wpnunpnipput hwuwnwgh (hpufwb) swjwo b, hul Otduwy-p inpdwnpyughb
(gutwghtt) wpnunpubpp, phuub swthdwb thunpubpny:

Cunhwipugdws dwutwyh gniguthy Yupkih b hwdwpl) dkpbuwibph b vwppudnpnidubph swi-
pupknudwt wdpnnowljut gnpdwljhgp (Fpiw), npp punipugpnid E npnpwljh dudwbwjuwhwndwénud npn-
owjh UkptLuwgh jud vwuppuynpiwt huunnwgh junupjuws b hwppunbuyng wypwwnwpubnh swdwjubph
hwpwptpmipniup b npnoynid | hknlyu) putiwdling [2].

Phtun = Yo Pt (7)

Chuwpuwpulut juquuljipynipjut wohtwnwiph dwuht nfjuibpp Juynud B, np ghttwpupuljui
wpununpnipjut hhdbwlwb $ntinkph yuhniunubpt wbywth own bu: Fpwtg hpulwbwgnidp whwnp
Juwnwpyh tpynt Swbtwyuphny.

e hhduwlul $nunkph oquuugnpddwi dudwtwlh wibjugnid (kpunkuupy ninp),

e hhdtwub $nuntph oquugnpsdwn vhwynp dwdwbwlnid pnnuplynn wpnunpuiph dkdw-

gnid (hunktupy ninh):

Cunn dudwbulh gnpénith hhdtwlub wpnunpujui $ninkph oquuugnpsiwi ju]wgdub Jpu wqnnn
gnpénuubph pyht Yupbih Eywub) hhdtwlw $nunbph wopiwnmwupubph hippwthnubtph wykjugnidp, ohtiw-
npupuliut juquulbpynipmpiuubpomud tkphbppuwthnoughtt upuwnippubph tWugbkgnudp, shttwpupuljut
wnkthfuyh wouwnwiph opwgniguyhtt dudwiwulh judugny oginugnpddws wwywhnynudp:

Zhdtwlwu $nunbph wojpwwnwpuyhtt dwdbph wybjugdwip Yupkh £ hwotl] bwb dkpkuwubph
JEpuiinpnquut b nkjpuhjuljut vyuuwpdwi dadwtwlh Swpubph jpdundwt hwpyht b wypie

Zhdtwjub wpnugpujui $nunkph (gpug wlinhy dwuh) oquuugnpsdwt hptnbuuhynipniut hp
htppht Yupnn Ewyuwhnyyby hbnlbyu dhongunnidutph hpujutwugdwt wipyniupnud.

% shtwpupuunbnujuput wyhwwnwipubiph wpnunpnipyut b juquujtpyduit wpwewnp
Ubkpnnubph ukpgpnud,

% ohtwpupwliuwt juquuibpympniuubph Ynndhg junnigynn skuptph jud ohunipinibttph
hwjwpybjhnipjut wunhdwih pupdpugnd,

X3

8

woumnwbph ghnwjub juquultpuydwt tbkpnpnd,

7
0.0

Ubptuwttph junwjupdwb gnpépupugutph dbpttuyugnid b wjunndunwugnid,

X3

%

shttwpuwpuwlu mkthljuny wywhnyjws wojupwnnnutph npuljudnpdwt pupdpugnid,
dudwimljuljhg ghnnwnkhjuljwh wrweppwgh wpyniupubph tkpgpnd b wnwghti hkppht
widtmgnpy b gwédp dbwgnpmmpjudp nhunipuwptiughy wbktnnghwibp b wkuthljw
Yhpwntny [3]:

% Znudph npulh pupdpugnud [4] b wy e

X3

8

Gunwpkjugnpddwl hbnlyu ninhubkpp thopdwplyty ko Zuywunwih Zwubpuy binnpniinid gnpénn
Epynt shttwpwpulu npnpinp juqdulbpynipjniuubpnid, npnughg dkhp qpunynid k ohtwpupuljut ynt-
phph wpunpnipgudp, huly dnwp' shtwpupnippul hpujuiugdudp: Bpym juquulbpympoiabbpmd
wnlw tht hhdtwlwl $ntnkp, npnug Jhpundwt wpynibudbnmpniip qniudmd Ep padujuthtt gusp
dwjupnuyh ypw, vwljuy jhpuenipjut wnwghtt hull ywhhg wpnynitwybnnipniup ujulg pupdpwiwg,
nph hbnbwupny juqlwlkpynipmniuttipp jupnqugut hwydbjju gnidwp by ty, npp Jepudhvwbuwnp-
Jtg juquuljipynipjut wy] vnnpupudwbnidubph ninnmipjudp:

®npatphg htwnbnud k, np wju dkpnnubpp Jhpunkih bu shtwpupuljut juquuljipynipmiaibpnd,
huswytu twl, htwpwdnp £ wyy ninhtkph Jhpuenidt wpnynitwpbpuljut wy) dintwplynipniuubpnid:
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Pusywbu twl, hupbiwfjut b wprnwuwhdwt shtwpupuljut juquuljipynipmitubph junnig-
Juspuyhtt tdwimpjut Jpw hhdudbnyg Jupbkih £ Bupwunpt), np ipnhhoju) ninhubpp Jupnn Bu bwb
Yhpwntih (hutk] twl wpnwuwhdwbyut juquuljipynipmidibpnod:

IIYTU NMOBBINIEHUSA 39OPPEKTUBHOCTHU U ITIOKA3ATEJIU UCITOJB30BAHUS OCHOBHBIX
®OHJIOB CTPOUTEJbHOM OPTAHU3AIIUU
P.A. Kocsin
Hayuonanvuwiil ynueepcumem apxumexmypvl U cmpoumenvbcmea Apmenuu

KioueBbie ciioBa: crpouTelibHasi OpraHu3aliys, OCHOBHbIC (POHIIBI, TPEANPUHUMATEIHCTBO

CoBepILICHCTBOBAHUE OCHOBHBIX IPOU3BOJICTBEHHBIX (DOHIOB 3aBUCUT OT Pa3yMHOTO0 NPHUMEHEHUS] CHCTEMBI
MOKa3aTelei, KOTopas XapakTepusyeT 3PPEKTHBHOCTh UCIONB30BaHUS 3TUX (PoHIOB. [y omeHKH 3PPEKTHBHOCTH
OCHOBHBIX ()OHJOB IMPHUMEHSIOT CHUCTEMY IOKa3aTeJel, KOoTopas BKIOYaeT B cebs oburie (IeHHOCTh) W YaCTHYHBIE
(ecrecTBeHHOCTH) MOKa3aTenu. OOLIME MOKAa3aTelH ONUCHIBAIOT YPOBEHb HCIOJIB30BAHUS TPYIIBI BCEX OCHOBHBIX
[IPOM3BOJICTBEHHBIX (DOHIOB, a YACTUYHBIE - OTJENbHBIC O3JIEMEHThl OCHOBHBIX (OHIOB (CTaHIMU MallMH B
CTPOMTENBCTBE, TPAHCIIOPTHBIC CPEACTBA U T.1I.).

WAYS OF IMPROVING THE EFFICIENCY AND INDICATORS OF MAIN FUNDS OF
CONSTRUCTION ORGANIZATION
R.A. Kosyan
National University of Architecture and Construction of Armenia

Keywords: construction organization, main funds, entrepreneurship

The improvement of main producing funds depends on judicious of indicators application system which
characterizes the efficiency of these funds using. A system of indicators is used to evaluate the effectiveness of main
funds, which includes a general (value) and partial (naturalness) indicators. Common indicators describe the level of use
of all main fund groups, and partial indicators - individual items of main funds (machine station in construction, vehicles
and etc.).
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SGIVLhUUSP CUTZULNRC OPLPUNPUSUUUL ALNREUSPIT

0. U. Znghwbubuymi
SQwpunuwpuy bnnipul b phiupupnipyul Zuywunwlh wgquyhl hudwjuwpul

Unwlgpughll punkp. piulull opquihkp, wphbunmwlul opquibhkn, wpynibwpbpulul huuwpuwln-
pinil, wpnbdwln, Ehpulunnigyudp, qpugdul gnpSwnnijey

Mumdbwupp/ng niph ke wupqupwin/ly F nkubhiugh ugl pinpnonidabpp, npnip puguihuy-
wnnid kG ppu Entpiniip:
1. Skpbpliui «qnpdhp» E npl oguuugnpdinudd F npyku dpong tuppluyhl wwhwbobbpp puupu-
byt hudwp:
2. SEpbphwi phniepul nidbph b Fakpghuyh S&wpunwpughunwlmb hunnml Enwbal E
Juwdwbumlulhg wopnuphnid nkahlul wipudul Funkjulnnghugh pdppinidhg:
4. SEjubplul Jwpnnm §npdhg hunnnil unbpndjws (Jupwylnp, doapunwupugbnp) wpnbpuln b
(wphbunwlwl qugquuynmus), nph phpugpnid ogunuugnpdynid El npnowlh qunuuhwpibp,
ghwnlypplkn b uypi:

“

Sthuuhjut puquhdwuwn hwuljugnipnih k: Ujt swqh E hntbwlwt «nktby punhg b towbwlnud
nttwlnipinil, Jupybnnipmil, wpdbun b wyb: Vkpjuynid «nkuhjuw» hwuljugnipmniut oginugnpéynid
E Epynt hhdtwlwt hdwuwnny.

e npwhu gnpdniitmpjutt mwuppkp npnpukpnud oginugnpédynn nkjuhjuljut vwppkn,

e npwhu gnpéniutmpjut Uke Yhpwnynn gnpénnnipnibiiph wdpnnonipjni:

Onuntkqu h Guubwnp qnunid k, np mEuthjwb pipuwhwunnly yepupkpdniup b ynipujut wppumphh
Eutpghuyh wnpnipttpht, npp jupnpubnud £ pugwhwynk) ptinipjut qununhpubpp b Yhgnipmiup dkpw-
thnjubk] dupgnt gnnipjut wuydwitubpht hwdwyuwnuwupw: Lu gnunwd E, np dwpgp unbnénwd E anp
hwpuwpu]bn ppuljuinpnil, wjuhipt’ dwpgl hpkithg wupubywnnid E ghppimpjniip b gpubm] hul
punipniup npybu wynuyhuhtt hwpdwpbgunid E hp whdbwlwi juphpubphi [1]:

Unopju ghnuygnipjutt dwjuppulnd wjthuyun E np nbkjbhjut dwupgnt npwnpnipjui
wpdwbwgl) L ujuwué tpw Swquwt ophg: Fuyg nu wjupwb k) £hown sk:

Uhuytt mbkuhjuljut punupulppenipjub dwgnidhg htnn (XIX 1.) duwynpydkghtt wkpuuhuyh b
dowlnyph hwpwpkpmipjut hhduwhwpgbpp: CuykuqEpp gpnid |, np dhugt Lwyynibntyut nupuopowtnid
ongkuwybpp, tplupgsdtph b gnpdwpwbubph Juwpnmignidhg htwnn dwpnpl ujubkghtt penpku qpunyby
wnbjuthuyh pugpny [2]: Uyg yuhhg ujus’ sSwqlg «h*us E wnbkjuuhjuy hupgugpnudp: Munwuowiking
wyn hwpghtt' Zkqhp wonwd £, np dwpn hp nt ptunipjutt dholt npkg pumipjut wnwplu b nputt uinhwtg hp
thnpuwupkt wouwmwnty [3]: Uwppup ubpunistg «apununpnyulju nidkipy hwuljugnipniup b puguhwynkg
hwuwpulnipjut qupqugdut gnpénid nkjthjuyh hbnuthnpwlwt nhpt nt bywbwlnmpniiup: Lu bonid
Ep, np onght, HEjnpuubtnipmniut wdbkih Juubquynp hknuihnppwwuubp tht, pwt dpuwbiuhwlub ht-
nuihnjuwljuubtpp [4]:

Sthuthjulwt dhongutph wwwpwuwnnudp b ogunugnpdnudp dwpguyhtt gnpéniubnipjutt wnwd-
twhwwnniy npubnpiwb &bk Udkpplugh hwynth mbnbuwgbn £ dpwilyht dwupgnit vwhdwind k

npy bu wypuwnwiiph gnpshpubip yuwnpwuwnnn Yhunuh:
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Usluwnwiiph gnpshpuikipt wnwghtt inkjuthjuljut dhongutpi khty, nphg dwpn oqundty b puntpjui
htwn thnjuhwpwpbpdbihu: Ykunwuht gomipjut wuypupnid Jupnn b ooqudk] dhuy hp phwlub
opquiibphg, dhisnbn dwpnp wyny yuypupnid jupnnuguy unbnsk] b oquugnpst] bwlb wphbunwlui
opquitkp: Ykinwuhubpp punipjut htn quiudmd Bt widhpwjub thnjuhwpwpbpnipjut dke, dhusntn
dwpnu hp b pumpjut dhol npuytu dhotinpny onul] ogunugnpémid E wnbuuhjuwt dhengubp: Skutthjut
Juunwpnd | wjttyhuph gonpswnnypubp, npoup twpjhunud junwpnd Ehtt dwpnne pwljui opquititpp:
Bpt wundnipjut wppwnyuhtt dwpnhl unhuyuws Eht oguidty, opptiwly, wmnwdubphg nt ppntigphg, wuyw
htnwqumud nputg thnjowpkt ujukghtt oqunyt) npubwlhg, Yuguhg nt Unipgdhg: Putl wyh k, np dwpgnt
phwjut opqutkpp hwupdwpbkgyws skt punipjut jnyhwn wnwpluttph ykpudywldwiin:

Yktunwuhttph opquuttpp Juunwupnid i ubn dwubwghnwlwb gnpswnnypltp b sniukt uwnwpk-
ugnpsdw htwpuwynpnipinitubp, vhisnn wojawwnwbph gnpshpubpp donnwybu juwnmwpbjugnpdynid Eu:
Sthuuhjwt nupdwy dwppnt opquthquh wphbunmwljut opquuubtphg dkhp: Ophtwl’ wlungp, npybu
wphbunwlui opqul, vh puth whqud deswgunud E dwpgnt mbungnipnip, dudwtwljuwlhg nknkljun-
Jujutt nkpuninghwubpp npuljuybu hojund Bu hwpqupiuwt hwdwlupgtpp b wy: Uyn mbuwljinhg
Juphkih £ wul), np wkppuhjub jpuginid E dwpnnt phwljub opquinbph wjunwpbjhmpiniup: bull nu
wowtwlnud E, np mbkjuuhjut junwpnmd b qpugdut gnpswunnyp»: Uk ht, tpt dupnpt wnwbg wpunw-
nnmpjut dhongubph wuljupnn E, wyw wpnunpmpjut dhengubpt ) wnwtg dwpnnt wugnpsniiym ke
Stjuthuyh qupgqugnudp twyuwuwnnd £ dwppme qupqugdwip, dwpgne qupqugnudt k), hp htppht,
tywunnd £ nkuthugh qupgugdwinp:

Uwpnnt wphiwnwipuyhlt gnpénitbnipiniup juunwpnid | hhig hhdtwlju gnpswnnyp.

e wpwbuwynpuughl,

e wbkjuuninghwljul,

e Lukpghlunhy,

e hulynn-jupquu]npnn,

e ubinkjuwnynipjut Upwljdwt b npnonidubiph juyugdui:

Uwppnt wpiwwpuht qnpéniubnipjui hhdbuljub gnpswunnyputpp

\ 4 \ 4 \ 4

wnpwluynpuiugh tutpglnhy nbnkjunynipyut Upuljdub b

npnonidubph Juyugdwi

v E v
wjuwwnwiph E wnkjuunnghwuljut b

wnwpluyh dywljdwi huljnn-jupquynpny

4____________

A 4
Ubplwttp

EEyunpntwghtt hwoyhs
wnkhthljw

N
=
B
Z
=
o
=

v A 4
Abinph woliwwnwiph Junwujupdwb
gqnpdhputp wnkuthjw

Cun Enipjull’ punupulppnipjut qupqugdut pipwugpnid dupnnt gnpéwnnypubpp hnpuwbgyby
ki mEuhuyht: Twutwynpuybu.
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o woluwnwiph wowpluyh whdhpwljut dpuljdwut gnpswnniypp hnjuwgyl) k dinph wopuunwb-

ph gnpdhplbpht,

e gnpshpubph b mpuwbuynpuh junwdupdw gnpswnnypen thnjuwbgyt) k dbpuwubph,

¢ Lukpqtunhl gnpswenypp hnpwagyt) b oupdhsht,

e Ubpkuwubkpp b mEtninghujub gnpépupwugutph Jkpwhuljuwt b jurwjupdwt gnpéwnniypen

thnjuwtigyt) k junwupdw mkthluyght,

o ubinkjuwnynipjut ywljdw b npnonidubph Juyugdw gnpswnniypp hnjuwbgyt) b LEjnpniw-

Jhtt huphs nbhuiihlugh

Pugh wpunungpnipjub gnpépupwugnid ogqunugnpdynn nkuhlujhg, hwmuwpulnipjut Uk jut twlb
gnpéniutmpjut wjtyhuh dukp, npnup niikt hpktg punpny mipuwhwnnily nkjuuhju® pwuquiub, uyh,
ghunnipjut, Yppnipjul, JEugunuyhl, uynpunught b wyhe

Sthuthijuyh qupqugnud E wuydwiwynpnid wpiwwnwiiph wpnwunpnyujuintpiut duljupnpulyp,
hwuwpwlnipjutt punupulu juqluljipydusnipniup, hnqinp qupqugudsnipniup b wyj: Twpkp
owpntiwl] nkjutthjuyh qupqugdu mbdybpp guwsdp Eu tnkp: Ypuw wundwnubphg Ukl wyt kp, np dhis-
wpynibwpbpujut hwuwpuwlnmipniunid hojuly b gqnynipnit niibgnn Jupgh ni gnpénitibmpjut wqupg
JEpupununpnipniup b dbpdydt) L wdku dh tnpupupnipni: Fuyg wpnbt wpynittwpbpujut hwuwpw-
nipniunid Upguljgmpjut b ontjuyulut hwpwpkpmipniuibph ugpniiptipn tyyuwunkghtt nkjuuhuygp
wpwg qupqugluip: Zkug dpgulgnipmniip btywuntg b ppuwikg wpnunpmipjut nwghntiwhqugduip,
unp nbkputhuyh uvnbnddwip b ubpypdwip, nph wpyniupnud B pupdpuguy wypwipbiph wpunwnpnt-
pjut wpununpouljuwinipniup b hpwy npug huiptwpdbpn:

Sthuthuyh thhihunthuynipju opowtwljubpnid nkpuuhuyh b wkbuninghuyh tnipjut JEpnisne-
pintup b vwhdwinudp tkpunnud E Eplnt hhdbwut wwh.

1) wuhpwdbown k pugunnpt] wyt hhdbwlwb junhpubpp, npnup wjuon uwyws ku wyn Epunypubtph

htn,

2) wkjuuhljul b mkjuninghwb wytybu pinpnok), npybtugh wwpg (htp, pt husybu wqpl) gputg

Jpun:

Ujdd thnpdkup viw) mkuthuygh uwyt punpoponidutipn, npntp puguhwynnid Gu tpw knipyniip:

1. Skpjuuhywb hpkuhg ubkpyuyuginid b dwpgnt Ynndhg hwunnitl) unbnsgws, wunpuungus
(Jupybwnh, mEuthlh, fwpunupugbnh) wpnkbwljn (uphbtunwljut juquuynpnid), nph unbnddwt pb-
pugpnid oqginugnpéynid ki npnowljh qunuthwptbp, ghnbihplubp, thnpd m dnwhnugnidubp: Skjuuhluygh
udwl punpnonudp, pwjwiiwpwp, thpdnidnd E wytyhuh Uninbkgnud, hisyhuphtt £ gnpénitubnipjut juqg-
dwljbpynudp: Skjuthjuljut jurnigquspubph uvnbnénidt whyunmdwn tupunpnid E twb gopéniubne-
pjut hwwnntl juquulbpynud: Uhqphwlub sppwinid nu qupquuybu qupybnh wthunwlwb qnpént-
ubnipniut bp, wjunthbnb wjt Jhpwdkg Ynikhnhy gnpénitutinipjui, npt wsph tp puljund hp pupnnt-
pjudp: Gnpéniubnipjut juquultpydwt juwnwpbjugnpsnidt wugh] £ qupqugdwt dh owpp thnybp
(ujuwus Gghwyunwlwt pnipgbiph jurnigdwt wohiwwnwbtptiph Jjuquuljipynidhg dhish dudwbwljulhg
wpynibwpkpuluwt wpnunpmpjut juqlduybpuynudp):

2. Skjuuhlwit «gnpshp» k, nplt ogunuugnpdynid E nputiu vhong dwpngljuyhtt npnpwljh wuthwugdniip-
ubp pudupupbne hwdwp (opybu md, Eukipghw, supdnd b wyje): Skjuthljuyh gnpshpuyhtt gnpéwnnyypep
gnyg k mwjhu, np wyt Uh ghypnid jupnn E hwiunbu qu npybu ywupqugnyb gnpshp jud junniguljupg
(Qught, tbkwn b wyl), hul] UEY wy ghypnid” npybu pupn nmkuthjuljwt dhpwquyp (dudwbwlulhg okup
Jud Supnupughnwlju hunnpnuljgnud):

3. Skpjuthfwt hupunipnyt wpluwmph b, hpuubnipyui b npybu wnuyhuhtt vt hwljunpymd k
punipyulip, wpbunhi b Jkpowygbu’ dwpynit: Auyg nkutthluygh htn b juuydmd twb dupgm gnnipyub
hwunny tquiwyp, hull dkp optipnud twl punwpwyppnipjut fwjunwghpp: SEuthlugh hupunipnyu
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ntph wpweohtt winpunwpdp Jipwpbkpnid E wunpl gupuopowtht, tpp wnwye pwpdkg b Jipnisytg
«nkutby hwuljugmpiniup: Gpypnpy winpunupdp Jepupkpnd £ unp dudwbwjubphtt (Swpunupugh-
nnipjul dwuht yunljbpugdwt dbwgnpnudp): Puyg kuthiuygh hupunmipnyu nbiph ghnnuljgdwt hhdtw-
Juwt thniyp hudpuyk) k XIX quph dbpeht b XX 1. uljqphl, Epp unbindytghtt mkuhjuljwt ghnnipmniaubp
nt wkjutthfuyh thhihunthwynipnit:

4. Skhuuhjwt punipjut nidkph b Eukpghuygh oguuuugnpddwi Lwpunupughinwljut hwnntly kpuuly
E Bl quudwlwt pnnp dudwtwjubpnid mbkuthuwb Jhpundl b punipjut nidbiptt oqguuuugqnpétynt
byuwnwlny, puyg dhuyt tinp dudwbwlubipmd dwpnp ujubkg punipniup gphnwplt] npybu nidh, tubkp-
ghuyh wnpmnip b unynplg nputp Swnwykgul) hp wwhwbedniipbphl: FEh wnhl nupuopowinid wmkhu-
uhjuyh unbnédwt dwdwbwl dwpnhly tpphdt oqunuugnpéty Eu ghnnwljw ghwnbihp, puyg wyn opowtinid
qiuwynpp dupnljutg JEhuwgnpéniibmpjut pupwugpnid dknp pipdws thnpdt tp: Uhuyt unp dudwbwl-
ubpnud nkuthjuljub vnbndwgnpdnipniup pupdwy puntpjut nidbph ghnwlguws hwyduplh b dwpg-
Juwbg Yuphpubkphtt gpuig ghnwlgdusd hwupdwpkgdwi dhong: Swpuwpughunipjui dky wnkthliuh
unbindynid k phwljut ghnnipnitubph b mkuthjulwb ghnbjhputph hhdwt Jpue Uyy dudwbuluppow-
uh gnpéniubnipjut hhdbwlwu dbtpt Ehu hujntwgnpénipniip b fwpnupughnuljut bwpuwgdnidp:
Swupunupughnwlub gnpémiubnipjut wyn Epynt Aubpp Bipungpmd Bu phughnwlut b mkihjulju
nughntwnipni:

5. Fudwtwlulhg wohtwphnud nkuthjut whpwdwt |k nkuuninghuygh pdppunidhg: Bpljup dudw-
twl] nkjinnghwt pujuydnd kp npybue wpunwungpujute gnpdpipugubph juquulbpydwi npnpwljh
Enutuly: Uydd hpwdhdwlp thnpudly b SEuthjulwb junpnp dpwugpbpt nt twhwgstpp unhymd b
ghwnuljghk], np gnnipnit nith wbkthjulwit hpuwlwinipnit, npunbkn nbkuinnghwt J4nnpny nhp k
Junwpmd: Swpnupugbnttppn b hwjnbwugnpsnnubtpp puguhwjnt; b, np mkthjulwt gnpépupwug-
ukph b ghunumpjut qupqugdut vhol gnynipinit niih ukpn thnjujuyulgdusnipnit: Yhuwhwnnpnhs-
ubph, hwdwlwpghsubph b Uniu pupn nkjpthjujwt hwdwlupgiph wpnunpmput juqlduybpuynudp
gnyg nykg, np wyn ptwquyunnid hweonnnipniuubpp wuydwitwynpguws i ny vhuyb ghnnwlju hbnwgn-
nnipjniibph dwjupnulhg, wl wypwnwiph juquuljipydwi punyphg, withpudbown dhongutph wn-
Juynipniuhg, wnwewnpyus tyuwnwluknhg b niphy wyp gnpénuutphg: Ujp mbuwltnhg nkjininghw
uljgpniputph Uh wdpnnenipinit t, npp dbwynpnid £ hwuwpulnipjut «nkjpuninpup», nph dhdwyp
npnpynud kU dtnp phpdws nbpuuninghwttpny, b wdkbwwnwppbp unghndowlnipwght gnpénuukpny b
gnpéplupwugubpny:

XX . dwpgp unynply E php wnol npdws juuinhpubph nusdwt hwdwp hwdwlbunpntwgut) yniptp b
wuowplkp, unbknst) hwdwywnwujiwt Bipwljunnygutp (Guquuljipynipmniuttp, juonygubp, hwnnp-
nujgnipniutkp b wy ), yunpuunk] dwubwgbnubp b wy: bp poinp nudbpp Swnwytgubng nwquuljui,
dnnnyppunintuwlut jud yupquuybtu ghpunbuswljut pughpubph nsdwup” yhknnipmiip b hwuw-
nuynipnitp, vh Ynnuhg, hwuk) G hpkug tyyunwljubpht, unbnsting unp mkuthljw, pupy mkuthjujut
hwdwljupgbkp, nkjuunnghwubp, putjupdtp dbpkuwubp b vwppuynpmdubp, dniu Ynnuhg, ny hpkug
Judpny bywuwnt) kbt wwppkp gnpéptipugubph wnwewgdwip, hswyku junnignnuljul, wjtybu b wuu-
Jupnignnujui: Zunjuwbu Jipohut b tyuwuwnb) t dh swpp dquudwdbph dwquuip' tynnghwlwl,
duppuputuljui b wp: Uy YEpy' dudwbwuljulhg nkjpuhjuljut hpujuinipjut spewtwljubpnid
dwpnu wpwpk] B wpupshl, ubthuljub spugqpny tw unbnénud b hpkt wihpudbon «wpupswgnpsuljui
hwdwljupgbp», «wppuwphttpy (quuynpuybu nkjpuhjuliub): Cunn tmipjut XX 1. Gphpnpn Yhuht
dwupynt wpupswgnpsujutt wjnhynipniip hwub] b whnbh dwupwnwptph b dbknp L phpkp wjyhuh
punyp, npp Jupbih £ hudbdwnt] nhiqkpujut gnpépupwugubtph htn: Munkpwdnp wuws® dwpnp thn-
huujpwdt) £ «dnpnpuljughtt wpupsh», payg wyn ghnwnbjuhjuljut wuwndnt unbndwgnpdnipniup
uljuly L uyuntiwg Yyuiphtt Gplhp dnpnpuljh Jpue:
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Sthuuthjuyh Impbtwluwt pumipwghpp (hndhtt wwpqupwibnt hwdwp wihpwdbon £ winpu-
nuntu] htnlbjw) hhdtwpunhputpht:

1 Plywk™u F wnbpubpfugh hpdinuhwpgp JEpuwdnid ny wnkubpului hpdbwjuingph: Puut wya k, np
wnkhtuhuyh thhihunthuynipyut vk mkuhwjh hhdtwhwpgbpp puttwplybihu Swgnid B Eplyne hhdbwlwu
nbuwblnitutp: Uh nhypnid hbnwugnundwb opjtjn Eu quninid wmkthjugh swuglwt, wundwlwb qup-
quguuwi thnykph, nkjuthfuyh juenigqusph b tpw qgnpéwnnyypubph hhdtwhwpgtpp: Uju ghypnid nkju-
uhuyh thhthunthwynipiniup opowignid £ inkjuthjuyh ny nkuthjujui hbnbwuputpp: Uk wy phypnid®
wnbpuuhuyh thhjhunthwynipniup, hsybu bwl dowlmpwpwinipmniip hbnwgnunnmd Bu wkputhjuygh
hwpnigws unghnipwlnipuyhtt nt Ejghuntiughwjhunwuljut wyjtyhuh hhdvwhwpgtp, npntp wntsynud L
dwupynt wquuinipjul, yunwupwbunynipjut b onwpdwi hwpgbpht: Uju nhypnid pnit kjuuhluygp
hhudtwpinhpp dknp E pipniud ny mkuthjulwb hdwuwn nt pndubnulnipinii:

2 SEjubpluyp Enplinulwl pinipughpp huulubuynr hudwp wibhpudbon Fwippununiuy owl
nkpiihhuyh pdpinful Ephpiinpuiph hupghi: Puut wyt t, np Jwubwughnwlub gpujutnipiut dke nbkju-
uhjwl dh Ynnuhg ptjuyynd £ npybu hipunipnys wphawph, dintu Ynndhg' npybu dowlnipuyght b dwpyg-
Juyhtt gnpéniubmpjut mbuwblnit: Uju Epyptnputpp (hnghtt wpunwugnnud £ wkthuih ppuljui
wnwdtwhwnlnipniip: Futt wyt £, np mkuthfut b htpunipnyt ppnnnipnit b, b buybu yuydwbw-
Ynpyws £ dowlynyph b dwpnlught gnpénittbnipjut junnigyuépny: Stluuhfuyh thhjhunthwmpiut dke
wyu Epypunpuipn sh jnwsynid, putth np npu wnuynipniup htwpuwynpnipini E wnwjhu dpnwybu qquy
wnbjuthiuyh hpdtwpughpubph wpphwwinipniip b npwngpoipyut jhunpnund wwhbp wkjuuhuygh
unghnupwlnipuyhtt hbnnbwmptinh hhdtwhwpgtpp:

3. Skubhhugh niypbiwlwl pinipughpl wijlkjh finpp pdppalim hudwp wibpudbown F ujupqu-
pwhly ul ugh hwpgp, plk hlis hpuph Jpu whknp F hudwpodpl; o plinkgply wkibhhuyp hlnugnunduh
nuwppkp dninkgnidbbkpp b ghunwlupgbpp: Luuh np wkuuhiuygh punyph, pnqubnuynipeyub, niph nt bow-
bwlnipjut hwpgbpp nwuppkp yundwljuwt nupuwopowtiubpnid nt dpwlnipuyhtt muppkp hwdwlwupgk-
poud wpdwbwinud Bu mwpplp quwhwnwlwittph, wy yundwnny ) wkjuthuyh thhihunthwgnipput
Uko nputu htnkgpuut hhdp swnwnid £ yuundwdywulnipuyhtt nughntuynipjutt ujqpniupp: Lwh np
wyn uljgpniipt hp htippht hkdnd £ vwupptp ghnwupgtph 4pu, wyn qundwnny ) wthpudbonnipmniu
E dwugnid ntunidbwuhpl] mbEuthuh dwquut m qupqugduwt yundwlub, dowulnipupubulut b
hngbpwtwjut mEkuwtymutbpp: Mundwdrwljmpuiht nughntwnipjub ujqpniupp htwpuynpmipinit £
wnw)hu mkthjuwgh hhdtwhwpgbpp putiwnpll) gnjupwiinipjut b pdugupuiinipjut mkuwblyniuhg:

OBHIASA PUITOCODPCKAS XAPAKTEPUCTUKA TEXHUKH
T. A. Orannecsin

Hayuonanvnuiii ynueepcumem apxumexmypuvi u cmpoumenscmea Apmenuu

KiroueBbie cJioBa: €CTCCTBEHHBIC OPraHbl, HCKYCCTBEHHBIC OpPraHbl, HHAYCTPUAILHOE 00IIECTBO, apTedakT,
nHpacTpyKTypa, “GyHKIHS 3aroJHeHUs”

ChenaHa MOMBITKa JaTh TAaKyl0 XapaKTEPUCTUKY TEXHUKE, KOTOpasl ITO3BOJHUT OIPENENUTh €€ CYIIHOCTb.
TexHUKA - 3TO HHCTPYMEHT, KOTOPBIA UCIOIB3YETCS KaK CPEJCTBO JJIS yIOBIECTBOPCHHUS YEIIOBEUCCKIX OTPEOHOCTEH.
Texnuka sBiIsieTCS 0COOBIM HHXKCHEPHBIM OIPEACICHUEM CHJI IPUPOJABI U SHEpruu. B coBpeMEeHHOM MHpe TeXHHKa
SIBIIICTCSI HEOTHEMIIEMOM YacThEO TEXHOJIOTHUH. TEXHUKA - CICIUANTBHO CO3AaHHBIA YeJI0BEKOM (MacTepOM, HHKCHEPOM )
apredakT (MCKyCCTBEHHO C()OPMUPOBAHHBIIT), C UCIIOJIB30BAHUEM OTIPECICHHBIX UJIEH, 3HAHUI U IIp.
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GENERAL PHILOSOPHICAL CHARACTERISTICS OF TECHNIQUE

T. A. Hovhannesyan
National University of Architecture and Construction of Armenia

Keywords: natural organs, artificial organs, industrial public, artifact, infrastructure, “filling function”

Those definitions of technique which revealed its essence have been explained. Technique is a “tool” which is
used to satisfy the human needs. Technique is an engineering special way of nature’s power and energy. In modern
world the technique is not separated from the perception of technology.Technique is specially created artifact
(artificially formed) by man (master, engineer), using the definite ideas, knowledge etc are used.
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2871 101.11: 316
StLhUSHh OPLPUNPUSUYUL SGUULU3SNPLLET

.U. Znjhwbubuywi
Swpunwpuybnnipyul b phlnupuipnippul Zuywunwih wgquyhl huduyuwpul

Unwigpughlr punkp. wnkjuihlugh «lwuppluyiugnidy, «dwpn-panipmily dhppuolwnyentl, unghuyw-
Jwl wpdbphkp, hiphwhwnwgupyng nid, nkpibninghwliwb Enpnighw

Skjuapluyp b wnkjibninghuyp hpjpunhuyulul hpdbwhupgbpp phunupldly i ns dhugl wunndw-
Julnpkl, wyl punupuwlppnipiul dglnududh huppuhwupdwl dhonghlbph b dkpnpakph nkuwblniihg:
Skjulpluyp thpjpunthuynipyul ppowbwybbpnid dkpnpupwinulwl Jupbnpugnylh hpdwpbnghpbbphg
UELh uyl L pk hlswlbu Funkjubhlul JEpudnid ns nmkfuahluyh (qonpénibbnipinil, nkubhlulul nughnim-
[nupinel, wpdbpakp b wy ly): SEjuininghuyp pinyph qupqupuwbnidp b phiwpnidabpp jEhnpniwanid Ea
Epkp hugkgulkwnkph pnipe gnpSppuyhl, unghuy-pknkpdpbhunului b phphujup nkpbnnghwbbp:

Stjuthjut bt wnkunnghwljwt punwpwlppenipmniut wjipwt junpt Eu tkpwdl] dbp Jyuiph o
Jkugunh dbky, np pynud £ hwply shuw dwtipudwut winpununtiug gputg punyph nt pndubguljnipjut
hhdtwhwpgtpht: Sklutthjut hwinbu E quihu ny dhuyt dkpkiwubph n gnpshpubph, wyjl nkuthjuljut
Junnygubph nt nmkjuthjulut dhowjuyph wbkupny: Skhuuhjwb punpnobkihu wihpudbown t hwpygh wntly
twlb wyt qhwbhputpp, npnbp Yhpundnd Eu  wbjpbuhluynud: Tugt hdwuwnng  nbjubuhlugh
pnjuinulnipjut dwut i juqunid tub dpwlnipughtt wjt mbpunbpp, npnig dbe pubiwplynid tu
wnbjuthuyh nt dwupgubg nkjpuhjulwt Jupph ngpubnpnidubpp:

Sthuthjuyh Emipjutt pdwunwynpdw hwdwp wihpudbion ' ywunwupowl) dh owpp Juplnp
hwipgtinh: Twutwynpuybu.

e h"us nhp ntuth mkuthjut dwpgnt Jyubpnid,

e |y wnbgnipnibubp jut wkuthluyh b dwppljuig gnpéniubnipyut djniu npnpunttph dhol

(ghinnipinil, wpdkuwn, Supunupughwnnipmit b wy i),

e btpp L dAbwynpyb) wmkjuuhju b qupqugdui h*uy oy bp £ wbgly,

e wnyn’p nkthjuwt vywnund k punupulpentpjuinp,

e h"us hbnnbwplbp k ponunid nkuthijut dwpnnt b punipjut qupgqugdw Jpu, npn’up G

wnbkpuuhiugh qupqugdut nt thnthnpunipjut hinwuljuputpp:

Bl mbpuuhiwb npyku gnpshpubph wuwwnpwuwnnid b gnpéniubinipjut mkutninghwljut Ynnd (hn-
nugnpénipjutt mkuhiw, hpiph yunpuwundwb nkjuhfuw, uvhpn mkuthliw b wyjb) swqk] £ hwqupuynp
wnwnphubp wpwy, puyg npu dudwbtwuljhg knipniup b tywbwlnipniit wpwybk] yupgqnpny ghnwlgytg
nt Ukjhwpwigtg vhuyt XIX 1.: Ywipkih | wuly, np hkug wyp dudwbwlubphg b ujudtg wkuthuyh thhih-
unthuyujutt nuunidbwuppnipniip: Bl hhjhunthwmpjut yundnipjut ke tnk) Eu npny wigpungup-
Aubp wmbkpthiuwh punyphtt ot pnunulnipjuip, vwuyt gputp hwdwlupgus punyp skt niubkghy:
dudwbhwlulhg yuydwubbpnd nkjpuhjut puqdulnniuihnpbt nuundbwuppynud £ dh ghnnipub
ynnuhg, npp unnwgl) k«nbhuithiuygh thhihunthwynipmniay wbiniup:

Ohthuthuynipjutt Ukp nbkpuuhjubt nunidtwuhpymd b wnwppip wbuwblniuubphg: Uh phuypnid
thhihunthuynipiniip thnpdmd £ puguhwynt] mkthlwh kundkup, dpuynyph b punupuyppenipjut Uk
npw nbknt nu ghpp: URY wy) ghypnid thpjhunthwmpniup nkjuhjut ntunidbvwuppnud £ dhpunupljuyyu-
Jwt ghwnbkihputinh juubknh nt hnpuwqptignipmniuibph nbuwiynithg:
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Uju pughpubph wowowgnudp b nisnudp wnkjuthluyh thhjhunthuynipinithg wwhwienid E wnbju-
uhjuyh b wmkltnnghuyh hhpdwhwpgbipp phnwplt] ny dhuytt yundwlwinpkl, puguhwjnbing npubg
dwqUw nt qupqugdwt thoybpp, wyh mbjuunnghwuljut punupulppmipjui guwdwdh (Eyninghuljul,
dwppupubiuljul, unghndpwlnipuyhtt b wyj) b wyy dguudwdh hwunpwhwpdwt vhgngubph b dkpnnutph
nbkuwblnithg: Uju hhdbwpunhpubpny qpunynn dudwbwlulhg dh owpp towbwynp thhjhunthwbkp
(Zuyntqbp, Bwuykpu, Ywuwbjju b nip.) gnunwd &, np wpnh punupulpentpjut dguudwudbpp Ubdwytu
wuydwtwynpdws ki mkthlugh b mkuninghugh qupgugdudp: futit wyl E, np dwpgnt iutpnid wkju-
thjub b mkininghwt hwjuuwlwb ntp o jpunnud: Uh Ynndhg, npubp tyquunnd Bu wppumwnwtph
wpununpnyujuinipjut pupdpugduip, phplwugunid dknph woiwwnwipn, gnpéniubnipniup pupdunid
nwghntw) b wpynibwdbwn: Untu §nndhg, dwupgl wunhfwwpwup puljunud | wnkjuthjugh hpjuwinipyut
wnuly, nununid tpw Ygnpy b Eipuplynid wkhuuhjugh gnpéwntntpjut npudwpwbnipjun [1]:

dhpnustny wmbkunnghujut guudwdbph yuwwnmdwnubptt nt htknbwipubpp' thhihunthwikpp
wnwppbp YEpy Bo pugunpnud nputg hwnpwhwpdwt htwpuwynpoipniaubpp b hbnwuupubpp: Lpup
quinud k, np wkjuninghwljwt guudwdtph hwunpwhwupdwi Gpp wknbhjujh «dwppuytugnidoy E,
husp htwpwynpnipnit junw Jepujubqul] dwupnnt b punipjub tbppuotwlnipiniup: Ul Rhiqunup «Pwupn-
juuinipyui b Ypnuh tplnt wnpmnipubppy wopwnnipju ke wnud k, np ghnnwnbuthjuljwt wnwe-
nupwgh wqpbkgnipnitp Uks £ hwuwpwlulwt Jjutph qupqugdub gnpsnid: Lu dhwdwdwbwl guyny
thwuwnnid k, np hujntwgnpémipjutt nghtt thown sh hpujutugynid dupplnipjut pupbjignipiut hwdwnp,
wy] niqnws k dwpnne ghd [2]: Quunbjup quiunud B, np dudwiwljuljhg nkjubtwsht punupwyjppnipjut
«dupnjujuugnidpy sh Jupnn hwunpwhwpl] nkininghwjwt dguwdwdh puguuwluiu hEnmbwupubpp,
pwih np wpgh wkbininghwjuwt hwdwljupgbpt wjipwt huiptwpwy L, np Jupny bu nhdwngply «dwpn-
Juyuwgdwiy thnpdbpht [3]:

Skhutihluh thhrhunthumprut Finyph U Gupquidhdwlh hupgp Yuugdus & bu (kY yuplnp finph
htan® wpyn®p upkih £ ubkjuhlugh gjhuntaympyub dke pingplt) wytyhuh hwpgtp, npntp §hpunw-
Jul punyye niukl: Uju hwpgunpnudp pojnpndhtt uwunwhwlwi sk, pwth np 4ipohtt oppwinid wkjuthjuyh
thhihunthwynipjun Uk pubiwplynid &t ny dhuyt mbuwlwb-dkpnpuputujut hhdbwpunhpubp, wph
wnbjuunnghuljut {dguudwdh hunppwhwupdwt unghw-punupuljut twhwgstp nt gnpstwljut Liptp: B4
uw yuwnwhwlwh sk, pwith np wpgh wkjubwsh punupulppnipjut hwpniguws hbnbwpubpp htwpwynp
skt hunpwhwpl] dhuytt mbuwljw JEpnwdmipniuubph nt pwbwdtdbph dhgngny: Unwug yhnwljubt-pu-
nupwlub vhonguonmidubph nt junpnp ubpppnudubph htwpwynp sk, ophtiwly, hwypwhwnpt] wpgh phw-
wwhywiwlwb hhdbwpiunghpubpp:

Sthuthuyh thhihunthuynipyub oppwbwlupmd dkpnpyupubuljut jupbnpugnyt hhdiwpunhpb-
nhg Ukl wyl k, pl hyybu b mbkuthiub JEkpudnid ny nkjuuhuygh (gnpdntubmipjut, nkjuhjuljut nw-
ghntwnipjul, wpdtputph b wy): Uy jEpy wuws' nbpuhiugh hhjhuntwnipout oppwwljubpnid
nbthjwu pttwplynd E twb npuybu dowlnyp: Fpwind hwdngqybnt hwdwp puduljwi £ npwnpni-
pintt qupdut) wkhuthiuyh npny vwhdwinudubph Ypu:

Npny ghyptpnid nkthjub vwhdwidnud £ npytiu tyuwnwulhtt hwutkne dhong: Uy vwhdwinud-
ubpnud nbpthjwt pinipwugpymd E npybu dwpplughtt gnpéniubnipnit: Swpwsdws b twb wgb
wnbuwlbunp, np nkjuthjut wyt wdkub b, husp dwpnpjuyhtt guunipniutiipht nwhu | gnipuui du:
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StivuhuU
A v A
‘Lupuninuiljhu Uwipnljujhte Uwipnljujhte
hwutbknt Uhong gnpdéniubnipni gutjnipiniuibph

JEpubnmid

Uuhpwdbow k ujunky, np Jpntgjuy pojnp vwhdwinidubpnid wkuthjut tnytwgynud E gnpénik-
nipjubl Alih, mpdbpubnh nt Upwlnipuyghtt gnpénutikph htin: Uju juyulgmpjudp swugnid k jnipwhwwnndy
Epypunputp. wpyn®p wbkpthfwub hupunipnyt pbwnipmit L, phk dwppluyghtt gnpénitbnipjut nu
Uowlnyph nwpuwnbuwl: Uju hwpgunpdut juywlgnipjudp swgnud k bu dkly wy) dbpnpupwbului
huughp. Ept wkuthiut wuljnpuwpwtuywb pbnygpe b, wyw nppuin®™] £ &hon wyt ghunwpll) npybu
poit nkjuthluyh junniguspughtt tmupp: Upwlnipupwbwlub hbtnwgnunipniiubpp gnyg b mmwhu,
np, ophttwl, hhtt wpjuwphnid dwpnhly upsnwd thi, ph hpkug oginugnpdws gnpshpubtph ni qupkph dbe
ngh Ju, npb ogunid jud prwbiqupnid | hpktg: Uy hdwuwnny hhtt wppjuwphnid wkuuhfub niukp dnquju
nid b mkputhuyh ogunugnpénidp juwydws kp shuwjuwt wpupnynipniuitph htiwn:

‘Lnp dudwtwljubpnid dwpnyp wbuthugh dke tbutnd k punipjut optupubtph b ubthuljwt fupunw-
pughnwljwb unbnswgnpénipjut gpubnpnidubpp: Uju thwuwnp Jiuymd E, np wwuppbp qupuopowtinbpnid
b nuppbp dowlnypubpnid mkuthluwh pdpeunudp b Entpgniip hhnpudnud E:

Sthuthfuyh thhjhunthwynipjut dudwbwlulhg pdpptdwt hwdwduwyt' Jupbnpugnyi hwpgtphg
Uk b «nmbjubhjuw» b «nbutninghw» hwuugmpinitbbph nwppbpulndu B Pwtth wy E np
dwubwghnwlu qpujuiinipjut Uk wyn hwuljugnipniuubpp hwdwu tnytwgunud Ba jud hwlwungpnud:
Ppujuinid gpuip tplnt mwppkp pdppinudubp Gu:

«SEhinnghwui» ny wytpwt yupquubu dupnm Ynnuhg oqgunugnpéynn dbpkiwtikpt nt gnpshpubp
El, nppwtt wyt wuwwnkpugnidubpp, npnyd dkup nhjudupynd Eup wyu Yjubpnud: dEpnisnipiniuubpp
gnyg L nwhu, np withpwdbown E wyju hwupgnud gpubinpl) Epynt hhdtwlwt dninbtgnidubp: Uh ghypnid
Juplnpynud £ wkpjuuhut (gnpshpubp, dbpkuwtbp, uvuppbp b wyt), vk wy nhypnid mEuuhjuw wubkng
hwuljwiunid Eup hnudph dpwljdw Yutnuubpp, dkpnnubpp, Jkpudouldwt tnumuwubpp b wyjt: Uju nhy-
pnud gnpd niukup ny ph wkjuthfuyh htw, wy] wpnwgpnipjut wkuinnghuwgh: Uju hdwuwnny wkotngn-
ghwit ubpwpnid £ b nkhjulwi ghinkihpibpp, b fupunupughinwlul gnpsniitnipynip, U dwubwgh-
nuwljul pdwgnipniup, b wywwnwiph juquuljtpydwb dup, " unghwjuut Jyuuph npulp: Fddun sk
uljunky), np mkunnghuyh juyt pdppiudwt ghypnid tnyuhul punipniup b wpdbunp jupth b ubpuyug-
k] npybu nkjutninghw: Vkpju dudwbwnid wkuuhfuygh thhihunthuwnipyut opowbwljubpnid putwny-
Ynud tu Uph pwuh hhdtwhwpgtp, Juydws nkluninghuyh hbwn: 3uwynphg Ukl wpnkt thwunwgh
Aluljipy ) Eup' wikjuuninghuyh punyph hdwunwynpoidp:

Skfulinynghuyp phnyph dwupb phinupinidiakpp §Ennpnbwbnud Eo Epkp huykgullnkph snipg.

1) «pbhunpmdbinnuypunmluby (gnpShpuyhi),

2) «unghuy-pEnkpdhihunuluin,

3) «wyninimy (haphurjup) nmkubninghwiakph:
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Qnpshpuyhtt huybguljint tupwnpnid E, np wkjuininghwt wwpquuybu tywunwlhtt hwotbn
dhong L, npukuqh nish npnowljh juinhp Jud b swnwyh dwpguyht jpnipuhwnnl) tyunwlh: Ujunby
Juplnpynud £ wyly, pk wnwy pupyws tywwnwlp unghwjuwybu pugnitbih £ b wyny bwppwughédp mkuhliw-
wku hpugnpstkh k, ph ny: Uju huykgulbnp pkl juyt mwpwsnid nith mkthlubph b Supnwpugbnubpp
Unu, uwljuy ubplw dudwbwlnid |nipe puttwunuwnnipyub | tipupydnud:

Npny unghninqukp b thhthunthwbp yuownywinid ki unghw-nhnbpdhthunwlwt huykgulbunp:
Eugbjduytpp quuunid E, np wbltninghwt sh hwunghuwtnid hhdtwhwpgh médwt skqnp gnpshp:
Sthuuninghuyh dke dwpduwynpynid £ ny vhuyh twppwgsdwt b jhpwndwt mbuthjuljwt nunnnmpinip,
wy] wykh juyt unghwjuljut wpdtpukp b hbnwppppnipniuubp [4]: Uy dwuhtt npng thhihunthwikp gpoud
El, np mkuininghwt ny wyupwb dkipkuwtp nt gnpshpubp L, nppwtt wohiwuphh dwuhtt yuunlkpugnid,
npp nEjudupnud E wdpnne Yhgnipjut dkp puuynudubpp: Uju dhnpp Jupkh B hwunwunt] hwdwlupg-
suyhlt mkjuthjuyh ophtiwhh Ypu: Ujuybu, wljuhwjn Lodwpunnipnit £, np guijugus Eupunpju) punu-
puljuwi-ntntuwljut hwiqudwiptipnmud hwdwljupghsubpp jupnn bu gnynipynit nivbug dhuytt wye
hwuwpwlnipniiubpnud, npnky Jut Ynpynpunpy (dhwynpuljut) Jkd hunhunninbbp: Zudwlwupghs-
ubph Yhpunnipjut tpuwbwlubpp vwhdwtwhulynud B tpdws yuypdwbibpnod: Uju hdwuwnny tpuip sk-
qnp gnpshpubp sk, wy] wyiyhuhubp, npnup puguunid L npny Jupgh hwipnipnitubph dukpp b jupw-
huntumid nputg wy) dbkpp: Fudulwb b hwujwiw) vwluyt, np hwdwlwupghsubph oguugnpédwt tnw-
bwljubpp skt Jupnn nmipu dbw] wpunugpnipjut dwdwbwlwyhg pdppunidubphg, hul] wpununpniput
dwuht pdpnunudubpp nmipu Bu Bk nughnwy pwbwlwinipinithg, npnup hpkug hbpphtt btyuuwnt; u
hwdwljupghsubph unbnddwnp:

b 4Jtpon, mktninghujub nhntpdhuthqup jud huptwdup wmkuuninghwttph huytguljinp mktn-
Inghwtt phnwupynud £ npyytiu hiptwjunwupynn nid: T tpwbwlnid k, np mnkjuininghwt qupquinid £
hp mpudwpwimpjuip hwdwywnwupuwt b hhpdtwljuinid tyuwunnd E dwuppynipjut qupqugduib nu
ns ph yupquubtu Swownd dwpnynipjut byunwlubphtt: Uithpudbow  uoky, np huipttwdup nbkjuungn-
ghwutpp huybguljupgt wjuop swwnn nmwpwsusd L, pwth np wyt hhdtwynpynmid k phwghinujutt Unink-
gnudubpnd U pjununwinid pugwhwynt] wkjpunnghwlwi gnpswnnipjut opkupubpp: bPpkug hbppht
wnbjuuninghwikph opkuputph pwgwhuwyndwt htwpwynpnipniuibpp Swowmd tu nkjuuninghwubkph
Ypuw ubkpgnpstint wpynibwdbnnipjut pupdpugdwin: Skuunnghwljut hwdwlwpgipp qupquind Bu ny
dvhuytt dwpnljutg wuwhwbeubph ubkpgnpénipjut tbppn, wjl wnbunnghwlut pupbopedw ukppht
opkupubph otinphhy: Plwbwny wyn opkuputpp’ Juwpkh E wnwyl Juinubmpjudp dbwlkpul) ntnbkunt-
pjul mEininghwjwut qupqugdw dmjupnuljh pupdpugdut nwquuyupnipmniup:

Pusybu mbkutnud Lup, nkjuuhfuyh thhihunthwnipjut vk mktninghuyh punyph pttwpynidubpp
hhdtuuunid juwnwpynud B ykpp todws Epkp huybguljinknph oppwttmjubpnid b hpujuunid wjupwt
htown sk nnwy vhubpwbwl quuhwnuljut nkuninghwjh yEpupkpu;: Fuduljut sk wdju mkunighuygp
dwuht nuunb] uyt mkuwlbnhg, pt nppwting wpynitwybn | tw juwnwpnid hp wnel npdus btyuwnwlp b
husytu k uput hwonnynid juntuwthl) whgwtuh pypoppuljut EpEljnhg b wpunwphtt Ynpniunibpnhg:
Mtwp E twl npwnpnipmnit pupdil) wjt wpdbputph hwdwljunpght, npp vk whwp k hpunygh wyy nkhu-
uninqhw:
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OUJIOCODPCKHUE ACHHEKTBI TEXHUKH

T. A. Orannecsin
Hayuonanvnvuii ynueepcumem apxumexmypul u cmpoumenscmea Apmenuu

Kniroueewvie cnosa: HZyMaHHOCWlb ” MEXHUKU, 2cAPMOHRUA U qeﬂoeek—npupoda, coyuajlibHvle YeHHocmu,
CAMOKOHRmMpoJaupyemast cujid, mexHoaocuiecKkas 360JII0Yus

OcHoBHBIE (punocodckre MPOOIEMbl TEXHUKA W TEXHOJIOTHH PACCMATPUBAIOTCS HE TOJIBKO B HCTOPUYECKM
acriekTe, HO M C TOYKHM 3pEHHSI CPEICTB W METOJOB NPEOOJIEHHs KpHu3uca LuBHIM3auuu. B pamkax ¢uiocoduun
TEXHUKH OJTHON M3 METOJIOJIOTUYECKH BaXKHBIX M 0a30BBIX MPOOJIEM SIBISIETCS TO, KaK «TEXHUKa» TpaHchopMmupyeTcs B
«HE TEXHHUKY» (IEATeIbHOCTh, TEXHUYECKYIO PAllMOHAILHOCTD, LIEHHOCTH U Ap.). YTOUHEHUE M 00CYKIACHUE TIPHUPOIBI
TEXHOJIOTHH CKOHI[CHTPUPOBaHA HA TPEX KOHICHIMUAX: HHCTPYMEHTAIBHON, COLUATbHO-ICTEPMHUHUPOBAHHON U

aBTOHOMHOM TE€XHOJIOTHSX.

PHILOSOPHICAL ASPECTS OF TECHNIQUE

T. A. Hovhannesyan
National University of Architecture and Construction of Armenia

Keywords: “Humanization” of technique, man-nature harmony, social values, self-governed power, technological
evolution

The basic philosophical problems of technique and technology are considered, not only historical, but also from
the point of overcoming meanings and methods of civilization crisis. One of the methodological most important basic
problems of philosophical framework of technique is that how the technique turns into not technique (activity, technical
rationalization, values, etc.). In the studied material the explanation and discussion of the characteristics of technique
are centered around three concepts: instrumental, social-deterministic, autonomous technologies.
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Ursuusnre3nNkut NCN80 OMYUShL ONNUNRULESP TNRYUSE
SLSEUUUUL UMBNRLUYESNRE3UL UNUZNYUUL ¢NoNy
Q. U. vwywnpyub
Zujuunuith wqquyht ynjhnkuthjulwi hwdwjuwput

Unwbgpuyhll punkp. onphlkpnipinil, pniljw, Upguilignipnii, dkhunppnipinil, wpnynibun/Ennipinii:

Ubkphugugyws Eh huylwlwh opuyhll thnprugpnidiakph ontfuynid dpgulgnieyul wnubinipint i-
Obpl n1 plpnipmibbbpp, Ungulguyhl ontluyh ogninbkpl n JEhmumppuluih Jowubbpp: Yhnwplyus B
Upguilignipyull qynipyuin iinsplhnpnung qundwnhbpp: Yepynidyus F upgulgniprul Jhduipn huyhulub
I ownwup oppllbpnipiniabbph Uhol, plvwlu bwl onuyhl qskpnid nwpplp onphlkpnyeamnthalph Upol puwn
SYEpplph pwbwlhabph b hnpuuppmdiabph Swyuybabph: dEpynidyws ki Zuywunwbmd dpgulgnipepul
Yhdwh dwupl dhowqquyhl jugquuEpunipinibbbph ngud quwhunnwwbbbpp: Unwowplnipinibbbp &b
wpywd mywdkhunppugdul byunu§abphih huubkin b dpgulgnieyul wwywhnydwl ninnnipjudp:

Upguljgnipjutt nhunnwuplnidp npybu onuyjhtt thnjuwnpnidubph ontjuyh mbnbuwljut wpynitw-
Jtnnipjut wywhnddwt gnpéntt wpphwlub b Zujwunuith ntnbuwlut fyuiph tbipju thnyh hwdwnp,
pwih np ukpyuynidu Epypnd sjw ny dh qnpénn onpuljtpnipinil, hull bwpuyhtnid dhown Enbkp b by,
wwwqund b, jwjugnyb nhwypnud, jupnn b jhubk] pugudkup dByp, npnghbnb dhtsh hhdw dkihg wmydty
onpultpnipnit unkndtp b yuhbkjth wqquyhtt mtnbunipjut hwdwnp Enk) £ nidbphg yip qnps: Uwljuy,
Uhgnigh wytt uwwnmdwnny skt bnk) owwn onpuljipnipiniuintp, npnyhtinb dpguijgnipmnite sh gk, b Jkuw-
ounphubipp jubinpl) Eu jnipupwignip twjupwdbnunipmnit b dkntwplsnipni: Upguljgnipjut puguljuynt-
pjul yuwndwnny sh tnk] wnwenpuipwug b qupqugnid, wyny yuwndwnny b kinusutpp vtwugt) nt hruljdty
El: Ipnipniup sthplhtg unyuhull «wquun Epljuph» punupwluinipniup 2013 p. hnituhuh 6-hg, stuywud
pyYnud tp, pt wyt whwnp k jupwikp puquuphy tnp onpuljEpnipnitubph wpwewgnidp, puth np wyn punu-
puljwinpjub bywbwlnipniup onpuljtpnipmibtinh dhol mquun dpguljgnipjut wmywhnynidy b Uwljuyt
wyn pyuuih uljgpmd thwljykg vkl huyjuljut onpuljtpnipnit b nwwupdu Jipenid pugdkg Uniup, npp
thuljdkg hwgnpny nnwupyu Jhpgnid: Fuyg «Onuyhtt Zuyuunw» («Uhp Updkuhw») onpuljtpnipiniup thwy-
Jtbg «uquun tpluph» punupuwluinipjui gnpénnnipjutt wuydwutbpnud: pwithg npudwpubulut
htnlmpinitt wyt k, np opgpuljbpnipmitip sphdwguy wquun dpgulgnipjmiin: b nhy, phnbu 2014 p.
wyphiht wyn vbwbiugnidt wppbt jubjownbubh Epe Con LUSY, bwpuhht ghjuduph, «Ukpljuyndu
nuowunnid qnpénn vhwl huyjuljwt ninbnputhnpownpnn onpuljipmpiniup Epup sh Jupnn phdwbuyg
wiyhuh hujw onpulbpnipmitubph dpgulgnipjuin, huswyhuhp Eu «Ukpndinunp», «Ejp dpwbtup», b tw B
Jupdwbwbw «Updwdhuyh» Suljunwgphis [1]:

Zujuwunwith onuyjhtt twduwwnnpdp hwbipuwuybnnipyut hnjpwnpunnpdh (nputuynpn) juplnp nk-
uwlutphg Ukl E npp Gpiph nunbuwljut jjutpnid juplnp bywbwlnmpnit ntih: Uhigh vnphppught
Uhnipjub fynignudp Zuywunwinid fughtt 16 oquljwyubibp, hulj tkpiuynidu’ kpyniup: Ughughugh
dwuht opkupnid uydws E, np opuljuyububpp ubthwlwimpjut hpwynitipny Jupnn Ei wunlubl
yhnnmpjuip, hwudwyipubpht b hpuwjuwpwbwlub whdwbg [2, Zonpjws 12, jhn 14]: Uuujit wqquyhb
ntinbumpjut piphwimp phpmpniip Upguljgnippui puguljuynipyntip, wjunty b b pingddus b Jun
wpuwhwyndws: Gpyph Eplnt onuljuwywitkpt k) ghodwt wuydwbwgpny dhliinygt jupwdupsht b wpydty
wnbophidwt b junwupdw: Ujuhtpl, wnwdl] tyuunwdnp yuydwiubp bh unbndty onuljuyuutpp
thnppuphympjudp yuyduwiuynpjus wpnb gnynipmnit nitikignn dktwpunphp npputt htwpwdnp £ wdkih
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nidinugubnt hwdwnp: Upyniupnd, bpypunpuiph thnjuwpkt npnpunud wnlw t Jhwly judp phjunponp:
Yput gnidwpynmd £ b dbtwptnphp pni onujuyutinud: Upguiljgnipiniip puguntint hwdwp nputgnid
Jtipgbnbyu b ninnpuyhtt vyuwuwplnudt hpujubtuginud Eu Jhuyh wdkt wuywupbqnud dhwljp hwb-
nhuwgnn puykpnipnitubpp, npnup inybybu dhwl jurwudupsht Bt quunjuinid: G nu wju nhwypnd,
Epp stwjws hbknmwgnuinnubpp onwluwjwbubpp nuund B phwut dbuwpunphubph judpnid, uwluyu
gpuiugnid b E htwpwynp dpguljguyhtt wuydwbtkph unbndnwdp: Ophtiwly, «Chpkdbnlbns onpuljuyuinid
Yhpghniyu uyuuwplwi 20%-u hpwubugind ki onuljwjwih Swnwympniubtpp, huly 80-p  «Ukpn-
dnuv» onpuljipmpniip: Onujuyuith dUpgulguyhtt wuyupbqubpnid wopwnnmd Eu twb onwbwbph
nbkthjujut vyuuupyuwb, Junbkihph thgpuynpudwt b wy] Swnwynipmniutbp duwnnignng wuljuwpe dbn-
bwpnmipiniiibp: Gpk htwpuynpmipnit shw dpgulgnipmnit wyywhnyk) onwlwywbttph dhol, wuw gnuk
onuljwywbtipnd dpgugnipyut wywhnydwt wihpudbonmpniup wuwyjdwbwynpjws E tpwubnyg, np
onujuywuttph Ypw dwhubpp Ubs pwdhtt ki juqunud onppulbpnipmitutph dwjuubph junnigduspnud:
Ujuytu, nhypbph dbs dwunud opuljuywiibph hhdtwljul Swowmipniuubph Jpu dwpuubkph wpdtpp
Juqunud £ onuyjhtt thnjuwnpnidubiph huptwpdtph 15...20%-p: Unwbg wyy by, oqpujuyuibpp Ukd ogninukp
Eu punmud ppkug dkbwmnhpuut nhpptphg, pwuh np kel onpuljipnipjniuubnh swhnyph dhohtt swthw-
pwtwlp unynpwpwip sh ghpuquugnid 6,5...7%-p, myw onujuyuibphip hwubnid t 10...12%-h: B4 wykih
UkS owhnypubp unwbwint yuwndwnubphg qluuynpt onwljwjwbwghtt swhnipwgnpénid Upgulgnipui
puguluynipniit k Pugh wyn, onuljuwywitbpp, h wwppbpnipmnit onpuljbpnipniuttph, niubkt twb ny
onuquguhtt gnpdniitmipniihg Ejudnunttp uvnwbunt htwpwynpnipinitly, npnup, pun gninh dwubw-
ghnbbph qutuqub quuhwnwluiubph, juqdnd i nuwunwih onuwluwywbtbph Ejwdninubph
10...30%-p:

Zuyuwunwunid 2014 p. qpugdusd b 9 onpultpnipniutn [3], npnughg 8-p gnpdnid ki wpunwuwh-
Uwlinud, Ukljp «Onquyhtt Zujwunwips whwnp b gapstp Zwjuunwbnd, puyg sh gnpsnud: Lunupului b
ninbuwljut witjwpjmpjut b hupunipnyunipyut Wuydwitbpnid withpwdton nupdwy nbnbkunipyut
wlignidp ontjuyuljutt hwpwpbpnipniubph dpguljguyhtt wuydwtbpht: Uwluyt Epypoud wihpnn swip
nunbuwlub Jhdwlp hwiggntg dh owpp Yupbnp hwpgbiph wtnbudwip: Unnwgybghtt wjiwyhup
Yuplinp hupghp, hbsyhuhp b Upguljgnipymibp, wypubpibph jud swowgnipmibbbph npulp, vww-
uwpldwl wtdunubgnipniip hwuwpulnpjut hwdwp, wqquyhtt mbnbunipjut hbtwpuynpnipnitubph
Ukbwgnidp hwtinit wqquyhtt mduubgnipjub b wyji: Uju phipmpniubbpp winpunupdwt twb thnpow-
npmudubph pwtwyh b npulh Jpu: Stnbuwljwb wpynibwdbnnipyut pupdpugdut jupbnp yuydwip®
Upgujgnipjut wywhnynudp, dhtsh wyuop dunid k ny pudupup dwljupnuljh Jpue:

Onujhtt thnpuugpnidubph juquulijbpydwi nppnp ontjuynud thnjuwnpoidutp juunwpnn  hwyg-
Jwlulb vhwl onpllytpmpmibttph, ujgpmu Cugjului wlhwninhubphy, htnn' «Updudhughy, wjin-
htnl' «Onuyhtt Zwjuunwih» Ukwpbnphughlt nhpplpp skht tyquwunmd onqughtt sniljuigh quipqugdwbp:
Unwotiwghtt hhdttwpuinhpkp Eht dunud dudwwljuljhg onwbwduyhtt mkthjwh pauguljumipniup, u-
nkihph hwjpuypuwt nddupnipmniup, onwbwytph swhwgnpédw dwdwpwbwlh wulnudp, dktwpunphh
wnluynipyniip b npubng wwjdwiwynpduws junwpkjugnpsdwl dqundwh pugulunipniip: Gph wow-
ohtt tpkp hputwpuunhpubpp Yupdws thu nsy dhuyt whnwlub, wy) twb wpunwphtt gnpénubphg, wwyw
snppnpy hhdbwhiinhpp whwnp b nusnid unwttup wthwwwn:

Zujuunwith oqputwjunnpdp Uks b hqnp k Enl) uwgujwut whwninhtbtph» dwdwbwl: Ujund-
htunlb «Updwyghuwyh» dudwbwl wyb wykjh wquwlwu hqnp tp, puyg wdktwhgnpt bp Zujwunwh dwubwdnp
onpulEpnipniutph yuwwudnipjut dke: Zujuwunwuh onuyht thnjuwnpnidubph dkbwotnphp wuwwnlwind
Ep «Updwghw» onpuljpnipjuip, uvufjuy 2013 p. yuownntwybu hwjnwpupytg npu Ynndhg ubwbly dw-
twsybnt gnpépipwg ujulint dwupi:
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Zujuunwtth Epluph hbnwgnuumipiniup Juunuwhdtg «Uwljjiugh» pubkpnipjut duubwgbnibpht,
npniup Zujuunwith Upgnibwlnipjut hhdtwnpudh htn hwdwntn ntuntdbwuhply Eh b wwpgby, np wy
whwp L widhpwybu wquuuiwiwugyh: Ypwihg htnn pugdig Zujwunwih tpihtupp b hwidkght wyt
utwhdwbuwhwlnudubpp, npntp ppyws Eht hwnljuwbu ownwpbplyw onpuljpnipmititbph prhsputnh
hwdwpunipnitubph Jpu: Uywuynd Ep, np «pug Epluphti» mbgubinig htnn unp wpnwuwhdwiyuu
onpuljtpnipnititbpp Yulubkt ppkug gqopéniubnipnitp, Juinbwdnp  sybppbp juwuwpbnd phyh
«Quppung» onujuyut: Fuyg Ukl wwuph wig nputp phn stht wykjwugl), dbhwgl) tht hhdtwljuinid wj
onpultpnipniuubpp, npnp wjwinupwp bk B Ujuybu, 2011 p. 31 thhnpjuugponnubp o jubinbwynp
sytipplp juunwpk] «Qupping» onuiuywi, 2012 p. wdpwb wnwpbopowtnid onwluywup Yupk E
JEpgbntyu vyuwuwpldw 59 ygujdwbtwghp: QUnwt oppwinid npuig pubwlp Ypdwwnyt) k, hwuubkng 37-
h: «2013 p. wmdwnuht btwdupympjut oppwtnid prhspubp L hpwlwiuwgpk) 36 onpuljipmipiniitkp, huly
2014 p. wdwndw thnjuugpnidught opewtinid nhuh Zuywuwnw 34 puljtpnipnit Ypensh: 2013 p. wdnwunp 58
ninnipintl Jup, 2014 p. wdnwtt wpnki 51 niqpnipgnit kp, 2013-h wdnwbp pwpwpwljut 199 sytpp YJup,
2014 p. wdwnuwyhtt bwjupympjut oppwnid’ 227: Ujy pupwugpnid wybjugl) b owpwpwlut sytkpptph
pwiwlp» [1]: Uyuwuynmd Ep bwlb wndubph bdwbwgnid: «Onujhtt wndubpt Edwbwgk] o wgh
ninnipniiubpny, npnbn huyjulju «gp Updkihwb» sybppbp niuh: Sndubpt EFdubwghky Bu dhish 30%,
hulj dbwgws ninnnipmniutbpny Jud sk Fdutwgh), fud pungudkup 3...7%-ny» [1]:

«Onuyhtt Zwjwunwi» onpuljtpnipmitt hp gopéniubnipniup ufjuby b phinbwhnjuwnpnidiubphg,
2003 p. dwpuh 18-hg wyt phnukp k thnpuwugpl) phwyh Gotuwunwt b Bpnyuljut dh owpp Gplpubp: 2013
@- hnijhuhg LURI-1 jhghughw E nnipudwnnly onpujipmpjuip nininputhnpwungpdu hwdwp: 2013 p. hnly-
wnbidpbph 23-htt wytt yuwnwpky £ hp wnweht pohspp: Uhtish 2014 . duyghu wdhup wyt juwnwpnud Ep pohsp-
ubkp 6 ninnipniuttpny (Unuljw, Ypuubngup, Ungh, Uwdwpu, U.Unygnpny, U. Mknkppnipg), hulj duygh-
uh 1-hg wykjugui ®wphq, wyjinmhtnl Upkip nigpnippnibubpp, wdpwip’ Udwi b Lwpbwlw: Ujuhtpl,
wdktwowwnp squgnigulnid Enky ku pehsputp 10 ninnnipniutbpny [4]: Uju Upguljhgubp E niikgh] muuhg
kg nupnnipnibubpnud:

Bpt thnpdkup junwpl] Upguljgnipjut ntunidtwuhpmpnts huyjuljut b wy) onpultpnipmniuubph
Uhgh, funkuliklip, np hugfuljutn qhety Ehp nhpptpp npytu ipgulhg, nph pehyptitiph pululp qquihnpkl
wnuppkpyby E dniu onpulipnipinitiipnh gnigwithpubphg: Ujuybu, tpt wdbtwjupjus wduhtt ognuwnuhl,
ntwh Unsh wjt nibikgh) b sowpwpwlub 1 sybpp, Ypuwutngup 3, Uudwpw' 1, U.Undgnpny 1, Unulpju’
opwljwl 3 sytpp, wuyw Wjniu onphljkpnipnibikpp, ophtiwly «Intun]hwiy, swpupwlub nutgh) t Unshh 7
sytpp, «@nunwhppy 3, «Intwdhwiy Ypwubnquph 6 sybpp, Snunwhpps 4, «Ukpndnunps b «Uhphpps
niikgh] kb Unulpduyh opulwb 4-wlwi sybpp, «Spubuwkpniy swpupp 9 sytpp, «3nmuunwhppy opuljub
Ukl sybpp: Quuyws ppuib, ndju] wdund huguljub oppuljbpnipniut b L kgl dktwounphubp npny
nunnipynibtiiph Jpw, ophtiwly Udwb, Upkip, Luptwlw, L. Unygnpny [4]: Uwluyb gpuip skt jupnnu-
gh] ] vbwtugnidhg, npp Jupnn Ep wbnph niuktw, Gpt bpu nEjudupnipmiip dudwtwulhb spw-
nupkgubp prhsputiph junwpnidp b wdpnne onpuljEpnipjwt gnpéniubnipniin:

Upguljhgubp skt niukgh) b tkpjuynidu B smiuku «Uhphpph» Unynuhphpulp, «Lnw»-h dwpoudui,
«UdJunnphuwup» dpkutwb, «Ujhinnwhuygh» Zendp, «Uwnth» Yhtip b dh owpp wy) nugnnipinibtkn, wjuhupt
wyy punupltphg prhsp juwnwpnid bu dhuyb ppkup, hulj @Lhpwuh ninnnipjudp dpguljgnid B Eplnt
hpwtwlwi ogpuljipnipniuutp: Upgulgnipmniup ppwund £ wpgbb gnnipnit niutignn pulbpnipmniut-
nh gqnpéniubnipjut wounidugdwup' gpuighiny swhwgnpédyny sybkpptph hwdwnipnibitinh we, hust,
hp htppht, dpgulguyhtt wnwybinipniuubphg dklp 1hubkny, wykjugunid £ hnpuugpniudubph swduyubpn,
pwih np Swdthnpynnubpp gbpunuunid b oqunyt] wkih hwdwhimlyh, hbnmbwpwp, opyu dwdbph wykih
UbS punpnipjul htwpwynpnienit wgnn onpuljkpnipniitnh Swownipniutnhg:
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Upguljgnipjuiip huyjulub oppulbpnipjutt dwubwmygnipjut dwuhtt Jupkh b wunljipugnid
Yuqut] «Onuyjhtt Zujwuwnwh» ophttwny: Lhow L, wytt dhwl kp tpypoud b gput dpguljhg syup Zugwu-
nwtnud, vwljuyt dpgulgnipniup sh tywbwlnud (n mbnbuwjut ywuwjpup wdpnnenipjudp pulkpnt-
piniutinh dholi, wy Upgulignipinit Jwpnn L huk) wb mwuppkp onuyhtt gskph dholi, hswbu twlb tnyh
onugdny wwppkp sytpplnh vhol: Upgulignipmniup twb dkhhg wik] onpuljipnipnitibph wepjuynipniat
E jnipuwpwiisinip onuyghtt génid, kppnwnud, punuph htn hunnppuljgnipniunid: Npunkn np npuip vhwl
El, wytntin shw dpguiignipinil, hul] huyjuljut ogpuljipnipniup Jupnn tp kpuojuhp (hutk] hwjulonng
Upguljgnipjuit: Ophtiwy, 2014 p. wibhupupjus wiu]u ognuwnnuh squgnigulmy sytppbp ki unwpdby
37 punupubph mnnmipniutikpny, npnughg dpguljgnipinit £ tnky 9 ninnnipniutpny, hulj npwughg 6-h
dwubwlgh] E il hugjulwt onpuybpnipiniup [4], hull nEjnbdpip wduu squgnigulnid, npunbkn wppku
puguluynd E npuk hugulwb onpulkpnipini, Gphwuhg juwnwpynn 30 ninpnipniuubpny sykpptphg
Upgugnipnit tnky E pugudkup Gplniund [5]: Uhw wyjuyhuht E dpguljgnipjut puguljunipjut Jhduw-
Jugpnipiniup pigudbip bplnt wdhutbpnud: bull] mupju pipugpnid wyn puguljuynipniuts wybjh wow-
twlwyh swihbph Ehwutinud b hp phpmpnibitipny qquiph (hunud sybkpptphg oguynn nininpuknh b ontljuygp
wy] dmutwhgubph hwdwp: Ujuhlpl, hujjujub onpuEpnipjut quluwup sh jpugunid ny dvh wyy onpulyk-
poipnil: Zknbwpwp, dhown skt onuquuguyhtt hojuwinipnibubpp, nponip hwdwpnud o, ph hugulub
onuthnfuunpnidubph omjuynid puquuphy onwpbkplpu onpuybpnipnitubph wniuynipniup Epupjuw-
Ynpnud k dpguljgnipiniip wyy sntjuynud: Zugjujub onpuljkpnipjut qgnnipjniutt wbkh ks dpguljgne-
pinit bp wywhnynud: Ujuybu, «<oignnipnitttp Jughl, npnip wjwbnupwp hbnwppphp skhtt ogpuytpne-
pintutph hwdwp 10 mwph owpnibwl, vwuyl, Epp «Ejp Updkuthwiy Ypuwutnnuph nignnipjudp uljulg
sytippln Juunwpt), dhty wyny wju ninynipjudp bpplk shnwppppus «Ukpndinunp» unyt nignnipjub Jpu
poyjnynipjut hwyn ukpuyugpkg LU qiluudnp Jupsnipni: Fugh npuihg, gpbpt pnnp wjt ninnnt-
pintutbpny, nip sybkpptp E hpujuwbwugumd «bjp Updkuhwby, «Ukpndinwnp» prhspubtp niuh» [1]:

Quphqh muynmpiniihg oguiynn ninbnpubpp tnybybu owht) Eht hujjuub onpuybpnipjut gnp-
sniikmpinihg plunn Upguygnipjub punphpy: Gpp «kjp Updkuhwihty nhwgh @wphq prhspubph poy)-
wnynipnit E uipdl) owpwpwlui 2 sqtipph hwdwp, nputhg hbnn swpupwlut 4 wiqud dunphq-Gphwt
sytipp hpuljutwgung «Ejp dpwup» nhub) £ bu 3 sybipe junupbnt poyjndnipjut hwdwp» [1]: buly Gpp
hujjujwip pnipu tywy onijuyhg, dpwbvhwfui Ynndp wunhdwbwpwp Ypdwnkg hp prhspubpp,
nhunbtdpbpht hwugutinyg npuig phyp dhsh tpyniuh:

‘Lnyu bplnypt wnlw £ twb wy] nigpoipniaubpnud: «Oqupht Zuywunwih» hnfjuwunpuljut gnpént-
ubnipjutt wpyniupubpp tywunwynp thu qutph tjuqtgdwt, hwdwhinpgubph wkjugdwt wnnudny: «Ejp
Updkuhwiy posnid L Ypwutnnup 3 op, wpwewplting 50 §q widdwp phn, «3nunkjpp» 4 op b posnud,
«Ukpndninp» Uk qunidnn «Inttwdhwi»' 3 on: Uju ninnnipjudp nndubph qubpt tdwwgl) b, et Junp
«Ejn Updkuhwi» niyh Yupuungup spnsh, quunnuwh Ed, np windubiph qubpp jpupéputiuie [1]:

Ujuyhuny, Upguljgmpiniip Jupnn b jhuk] hisybu dtiijhg wibk] huyjujwt onpuybpnipiniuubph
Uholt huyjuljwt oputhnwnpnudutph onijuynid b hwyjulju opuljuyutubpnid, wytybu B Ukhhg
onpuljtpnipnititph dhol onuyht gétpnmid, wtjwpn onpulbpnipniuutph wqgnipnitihg: buly tpk hwjjuw-
Jul oppulpnipjut wnjuynipjniit wywhnynwd kp Upgugnipiniup b wyn dpguygnipjui yqundwnny b
nnipu kjuy ontjughg, wyw wthpwdbown £ wyywhnyb) wy) thnpownpnnubkph dntnpp ontju:

Suiynp, «Onuyhtt Zuywuwnwith» jupfwdwdljln gnpénitubnipyut b Ukl wdpnnowljut opwgnigughtt
wnuph sqnpéws thwlybnt yuwnmdwnny httwpuynp sk dpgulgnipjut hwpduply juwnwpk) pun hp wpnw-
npuljwi gmgubhsbph, wjuhtipl' thnjuwnpnidibph wprym pubph, nunh Jupbh b o wit) wy onpbltpm-
piuttnh opptiwlny, Yuwnwpbing hwoduplp nmupdu swhnidny: Gpynt pniuwljut onpuljkpnipniutph
Uholi Upgujgnipjutt yyuwnljpp npnpwhugitne hwdwp hudbdwnbup «Bnunwhps b «Inbwdhw» onplljk-
nipniuttph Gnunnd-Gplw-Cnunnyg nuynnipyub sykpptph b nigunputph puwbwlubpp (wy. 1) [6]:
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Unyniuwl 1
«3ntnwhp» b «Inbwdhw» oppuljipnipyniuttph Jyuwnwpws sytpptph pwtwlp 2013 p., huwn

2Jkpp
Udhu 8niinwpp Inuwhw
owpwp | wihu | owpwp | widhu
Znmujup 2 8 3 12
dtnpyup 3 12 3 12
Uwpunn 4 16 4 16
Uwnpy 4 16 4 16
Uwyjhu 4 16 4 16
Znithu 4 16 4 16
Znijhu 4 16 4 16
Ognuwnnu 4 16 4 16
Utuyunbudptp 4 16 4 16
Znlpinkupkp 4 16 4 16
‘Unjkdpkp 2 8 4 16
TYhnbdplp 2 8 4 16
Cunuiukip sykppe wwpkub 164 184
Cupukip ninlnp nupkljub, 23714 28888
nphg.
Ukl uncd 12398 15272
dudwunid 11316 13616

Unjtdpkp, nEjunbtdpkp b hnitbdup wdhubbpht Snunwhp» onpuljipmipiniup prhyputpn juwnwnpk k
sowpwpwluwh 2 whqud, thknpjupht' 3, hulj diwgws wdhutbpht' 4-wlw whqud: Can npnud, «Bnunwhp»
onpultpnipniup pohspubpp Juunwpk) £ Anhlq 737-500 dwljthoh huptwphnny, npt niuh 108 tunwwnby b
Uhohti phintjusmpniip Juqut) k70 % wwupju swhnudng, wjuhtip Uhohtt hwoyn] ipw wdkl prhsph dw-
dwbwl dkluk) £ dnwn 76 dwpy: Gph 2013 p. Bninwhp» onpuljbpnipniup juwnwpk) L 164 pnhsp, nipbdu
Bplwthg niwh (fFnunny thnjownntp £ 12398 dwpn, binunwpd prhsph nhypnud pintdwsénipiniup dh thnpp
wiftih phs b bk, dhohtip 64 %, wjuhtipt' wiky prhsph dudwiwl dwdwiby k69 dwpn, nupdu swthnidny
11316 dwpn, hulj puinhwinip nininpwhnupp Juqut) k23714 ninbnp:

«<Inbwghw» onpuljtpnipinitp dhtsh «Ukpndinnh» juquh dbke dnukip juwnwpnid tp wjw) pehspp b
wyy niqnoipjudp gnpéntibnipjut puduljwithtt thnpd niuh: Cuwn 2013 p. ndjuubph, pugh hnttjuphg b
thtnpduphg, vowgus pnpnp wdhutbpht junwupl) b owpupwljui 4 prhsp, hul wyy 2 wdhubphl' 3-
wljuit: Uju onpultipnipiniip thnpownpnnp thnjpownpnidubpp juwnwpty £ U-319 dwljuhoh hiptiwphnnd, npt
nitth 124 tunwnbtn: Ukuws sykpptph dhohtt pintwébnipniupn Juquly L 67 %, wjuhtpl, wdkt wiqud
Utlubjhu nbknuuhnjul) b 83 dwpr, wwpbwh swihnidng 15272 mnunp: dudwbng sytpptph dhoht
phntfuwsnipibp Juqdt) k60 %, wyuhtipt' 74 dwpr, wwpjw suhnidny 13616, pighwimp dkhaws b
dudwtws ninunpubph phyp Yuqdk) L 28888:

&howr E, np Intwghuyh phntudnipjutt minlnuibptt wdtjh thopp Eu bnby, puyg phntuspubtpt
wykh Uks b gt pugupdwly wpdbpubpny, huiptwphnh dbdnipjut suinphhy: «Inttwdhwi» hp huiptwphnh
wmbtuwlh b prhsputiph pwtwlh hwoyhtt mupu dbe 5174 nminlunpny wykjh pwwn b thnjownpt;: Unyh
Upgugnipjutt Uy wnwownwpp «Inbwghw» onpuljtpnipniu &, putth np «3ntnwhpp» mupju swthn-
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Uny juwnwply £ 164, hulj «Intwhwb» 184 pnhsp: Gph 5174 ninunpubtphtt pudwikip tpw junwpus 20-nd
wyk) prhspubph Ypw, wyyw Junwbwbp, np wdku Epynndwuh prhsph dudwiwl wjt nknuthnpt) k259
dwipy, Uhwlnnuwih sybppenid 129, wyjuhlipt' npw Ukl prhsph dhehtl phntfwsnipinibp Juqut) k 104,3 %,
npl wtthbiwp E: Ujuhtpl, Inbwdhwb wybjh owwn ninunptp £ hnpownnpby ns ph sybpptph pwuwyh dkéni-
prul, wy phntjwénipiniiibph dkdnipjut hwoyhti: Zkwnbwpwp, nintnputpp ghpunuut) ku thhnhwungpyty
htug wyn ogpultipnipjut hupttwphnubpny, nipbdt wjt Upguljguhtt wnwdbnipniuubp L ntukgh] dpgugh
ujundudp:

Upguljgnipjut wnjuynipjut b gpu punyph dwuhtt yqunibpugnid juqdbine hadwp hwdbdw-
nklp twl pym dpgulgnn onplljpnipibitp «Ukpngnunps b «Uhphpps, npnbp kplniub ) hwduuwp
snpuwlut sybppbp i Jjuwwpnd Unuljyughg nhyh Gphwt: Zudbdwnulut dipnisnipiniip gnyg b
wnuwihu, np Upgulgnipjut wuydwbtbpnud, pun thnjuunpué ninunpubph puwtwyh «Ukpndnunh» gnigu-
thot wdpnne nwplw suthnuim] wykih pupdp b (wn. 2) [6], wjuhiph' mgunpibph pubwlukpp hujuuw-
puybu skt puwsudly npuig dholi: Zhknmbwpwp, dpguljgnipni ju, b «Ukpndnunt» hus-np dpguljguyghe
wnwybnipnititp niuh dpgulgh tjundwdp, npnup gpuynid Eu nininpubphtt tpw Ynndp: Cuown bpling-
pht, wyn wpwybmpiniuubphg vk wyt E, np huybph ks dwup Ukpndnnh Sipbdknbn onuljujuhg ow-
pniuwynid E pp dwdthnpynipmiup npiwyh wy Gphpubp, hul «Uhphph» ndnpbnnyn onujuyuthg hhdw-
Juinud dEjunid Et niuwunwth wy) pwnuplbp: LVwb htwpwynp E np nwupdu wiwppbp opowtinbpnid
«Ukpndnint» wdbjh £ynit quwghtt punqupwljuinipni £ Jupk;: Ujunkn wuthwyn tpinud £ dpguljgne-
pintu tplnyph wowbnipniutphg dklp, np dpguljhgutphg jnipupwgnipp dqunud k wgph puljuky) hug-
np wnwybnipmnitttpny, npnip sjut dniutitph dnwn:

Unjniuwly 2
«Ulkpndnu» U «Uhphp» onputpnipiniutikph nipunpuhnjupugpomidutpp Gplhwi 2013 ., nigunp

Unthu Uk und dudwnid Cunuikip
«Utpndpnu» | «Upphpr | «Ukpndnu» | «Uhphps | «Ukpndinwns | «Uhphpo
2ol 11754 9799 9181 8372 20935 18171
Otnpup 11484 8304 9116 6284 20600 14588
Uwpun 12066 9515 9710 6027 21776 15542
Uwphy 13978 13112 11049 6279 25027 19391
Uwyhu 13996 11959 10837 7168 24833 19127
Zmiuhu 12276 11206 14043 14165 26319 25371
Znhu 13944 13810 14637 14920 28581 28730
Ognuwnu 15435 15708 13931 13920 29366 29628
Ubypunbphip 14442 13923 13567 12306 28009 26229
Znlpunbuptp 13701 12953 13693 15114 27394 28067
Unyllplp 11576 10222 13135 16026 24711 26248
Wlntlpbp 11173 8522 13831 17149 25004 25671
Clunublp 155825 139033 146730 137730 302555 276763

bus Jipwpbpnud £ ontuwlu puljbpnipnitiubpht, wyguw dudwbwlughtt wonidng gpuiip wydkjh ow-
htjwut Jhdwlnid bkt wykh hipwnp wpnwuwhdwih tjundwdp, pwith np pniuwjutibpp Zuywunw-
unud wppbt Epup dudwbwl o woppwnnud b upujunniguspubp niuk: Uy £ yuwndwnp, np nlyh
pntuwlub punuplbp prhsputiph qubpp wjwqb) Eht «pug Epljupht wugubkinig hinn: Uwljuji Zujuunw-
uh tWuwundwdp hbnwppppnipintt i gnigupbpnid twlb UNZ mwupwdwppewthg nnipu: Uhp Spwbup, oph-
twly, hwynwpupt) tp, np dnwghp b Zuyuunwt junwpdnn sybppbpt wybjugut)] dhtsh swpupulu 7
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wiqud: bull UUE-h «Ephhwrp onpuljtpnipmitip htwwppppnipnit gniguptptg huyjuljut sniljuygh
tjundudp b dnwy npu dke:

Zuywunwith oququuguyhlt ontjuyh wquuuwjubwgnidp jupng E hwigkgul) wenne dpguljgnipjui
w&h: Uy nhwpnid onpuljpmpyntutkpp Yupgulght ny dhuyl omuynid akplw thitknt, wjjl ngunpbph’
wnwyk] hupdwpwybn dwdbph prhspubph hwdwp: «Fug Epljuph» punupwljuinipniip onwjht thnpw-
gnnudubph Swowmipniubph npulh pupijudnud b opuihnjuwnpnidubiph vwljwqubph hotgnid L Eupw-
gnmud: Uy punupwljuinipjutt hujkgujupgny twhpwnbudnd £ punqupughwlub opuiwjunnpith
onuyhtt thnpownpnudubph onijuyh upwinud, ninnpuhtt ot phntuyghtt hnpupugpnidubph Swpwympiniuuk-
nh nwugqubph tuqbgnid: bulj pt htwpwynp htukp wpnnunipnitubp hpunk], wyw nuw Yowhwgp-
gntp onwbwy pwhwgnpénnubpht onwbwybtp dknp phipky b wykjugut) npubg pwtwlp, htusyp nwqUuyupu-
Jut wpwtwlnipnit nith Zujwuwnwih hwdwp: «Pug Epljuph» punupuljunipniup b dpgulgnipniup
Jupnn kb hwigkgut) wyt pwht, np sybppbpt wdbih hwpdwp dwdbiph nbknh niubiwt: Phwupyk, wpyniup-
ukpp winduh qungh b wyp gnigwuhoubpny mbkuwtbjh Yihubt wyy punupuljuinipjuit whgiuknig htinn
wnbijuqi kplynt tmuph wig: Onpujkpnipnitutpp, npybu Juint, hpkug qopép Spwugpnid b wntiduq
tpym nwpduw hwdwp, ophtiwly oqwiwn]tph Jupdwljuynidp b wwppkp tpypubph onuqiugught hopuw-
unipnibuknh htinn puwbwlgnipmitbpn:

Snipwpwsinip Eppnid ontjuyuwlju ninbumpniup dbnp E phipnid ppku pnpny wnwbduwhwn-
Ynipniutitp, npniighg juplnpugnyp dpguljgnipjutt qupqugdui wunhgdut b Anpstwjuinud wuyu-
gnigyty k np wqquyhtt nbtnbunipjutt wnwtdtwhwnlnipniut wjipw pupdp k npput np gpuinid qup-
qugud t Upgulignipymiip: Uqupy b pug dpgulgmpniip swhudbn b pnnphtl uywennubphi, wpnw-
npnnubkphtt U hwuwpuynipyuipn wdpnpempjudp Jipgpus:

Zuyuunwiunid dpgulgnipjut Jhwlh dwuhtt jupbih £ gunbpugnd juqdl) bwb Zujwunwih
nunbumpjut dpgmuwynipjuipn dhowqquihtt juquuybpympniutbphg dbkjh njws quuhwwnwluing:
Munidbwuhpnipiniup junwpl) E Zudwowphughtt ntnbuwuwit hwdwdnnnyp, npp 4Epght 30 nwphik-
nh pupwugpnid wohtwnnid E wppwphnud mnbunipniup qupqugbine b wdpuyinbnt ninpoipyjudp b
wdkl nuph juqulbpynid £ Ywynuh hwipwhuyn ntntuwlut hwdwdnnnynp [7]: Stnbunipju Upgnt-
twlnipjut nkuwilniihg Zujwunwip phnwupdus 133 tpypubph owppnid qpunbtgund E 4tpghtt hnp-
hgnuwlwttphg dblp: Zujuwunwinp puduljut pupdp ghpp b gpudl) dkbwnbnbuwlut juyniinipjut
gniguthony, dhtsnbn onijuyh wtwpynitudbnnipjut, wy pynud dktwpunphubph nupusqusnipu
wnnidny qpuiyby k gniguljh yipehtt hnphgqnuwunp:

UtY wy) Uhguqquyhtt juquulbpympmi’ Zudwswphught puilp 2013 p. tkphujug]uws Zwjuu-
nwinud Upguljgnipjutt JEpwpbpuy qilnygnid mbnbuwluwt wdh juplnp punungphs B hwdwpnid
Upgugnipjutt ppwunudp: «wjudbiwstunphuhtt punupuljuimipjut wpynittwnnipyutt b ukppht
Upguijgnipjutt nidqumpjut mkuwlniithg Zujuunwip Gdpnyuyh b Yktnpniwlwi Uuhuygh Gplputpp
gniguljnid qpuntgumd t dlpohtt mbnp: Cunn 28-h" Zuyuwunwith wtnbunipjud jupbnpugnyb njnpunbk-
nonud glipholunn gp Bu qpuntginid vwhdwtwthwl pyny puybpnipnitubp: Zujwunwih nbnbunipjut
wnwigpuyht ninpunubpnid” hknwhwnnppulgnipmniinid b mpwbuynpunud, npnip twb ppwbtnid Eu Epy-
noud pughwinip mbtnbuwluw gnpdniibnipniup b Upguljguyhtt Uk ubpnid niuk, gopénud i phgudkup
Uh pwith Jud tnyuhuly kY puljipmipinis [8]:

b nby, qupdwbiugh sk, np Zuwdwpopuwphuwghtt fwtijs b L ujunt) huyjujut hnpwngpunnpdh Jun
Jhdwljp dpgulgnipjutt wenidny, npnyhbnb nu tpinud E unybhull wuqkt wspny, b twb ywpq dodwp-
nnipjnit k, np dpgulgnipjutt puguljuynipmiup b dkbwnhpnipjutt wnuynipmniup mwind E nlyp
nunbuwluwt Jhdwyh wybh m wybkjh Juupwpugdwt, htgsht b Epiph uyupnnubpp wwpkgunwph
wljuwbwnbu tu (hunud: «Mwupqynud k, np dktwpunphubph wonidng Zujuwunwip mupuswopowtiugh
wnwownwnl k: Cun 2R qilnygh’ Zujwunwith ninbunipiniinud dkbwpunphtph phyt wykjh ks &, put
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nwpwswonpewth wy) Epyputipnud: Snitjuwbkpnid jEunpniwgdwt dwljupnuljp pupdp k nupuswopowith
wy) Epyputph dhohtt 6%-h hwdbdwwn® Zuywunwih ontjubpnud dkiwpunphubpp 19% tu: Udk ht, hwpg-
dwt dbe pungpydus onijuubph 60%-p pudpwnppufui jud dbbwnhpujut jurnigusp nith:
BYpnwuyh b Gktnpnuwlwt Uuhwjh nupuswopowiunid Zujwuwnwup Jipehtt mknt k qpunbgunid twb
hwjudktwotunphujhtt punupuljwinipjut wpynmbtuybknnipyut b ukpphtt Upguljgnipjut nidqunipju
nbuwblnihg: Upgulgnipjut Jhdwlp dinwhnghs £ hwnjuwbu dh swpp snitjutkpnud, npnkn dpguly-
gnipjut yuwlwup ny vhuytt wpghjulnud £ ntnbuujut wép, wujb wgnnud k qubph dwljupguljh ypu, npu
htwnlwupny] tWuqnud £ mbwghtt munbunipmnitbph pupbljignipmiiup, poyuinud £ huyjuljut wuypuip-
ubph dpgnitwynipniut wpnwuwhdwinud» [8]: Upguljgnipjut puguljunipiniup tyyuwuwnnid k bl pu-
guuuljul ntnbuwghnwlwb tphinypibnh wpwewgdwn, vjuw] mbnbkuwljut hwpwpkpnipmniuttph ju-
nnigdutp dkbwmnhpuljut gnpéniubnipyut ptipugpnid: «Swupkljwb wntuqt 1,5 Ui dwpn ninbnputn-
huunpniudubpny onijuynud dkbwnhpwlwi ghpp nitibkgng «Updwdhwi» jupnn Ep owhnypeny swopuwnty
Uhuytt wywpunph junwdupdwi nt swpwywhnidubiph nlypnud» [9]:

Cuwwn kphpubpnud hwjuwonijuyuljut ktwpiunphubpp hbnwyundnud Bu whnnipjut Ynndhg, hwljw-
dbbwnppuwljut opttunpnipjut sppwbwljubpnid: Ukttwptinphh wnwgwgnidp Jujubinmt b mtnbuwmfju
Upgugnipniup yupwnwwbkint gnpénwd Uk nhp nith pwununt whnnipniip: Zuyuunwinid ntnbuwljui
gnpéniutmipjut wquuninipju b Upgulgnipjut wyywhnydwb gnpénid uplnp nkp nith jpununt «Stnk-
uwljuit Upguljgnipjut yuonwuinipjut dwuhiy opkipp, npt punni]ty k2000 . unjtdptnh 6-hu [10]:

Quuyws wudpnne hwluwdbiwpuinphuyhtt opktungpmipjuip b punupwlwinipjuip, snijuyuljui
nunbumpjut Epyputipnmud dkwnbpbpp hwdwpu opowgnud ku opkiipp, hull wytt ywEnwlwt dwpdhutbpn,
npnip Ynsdws b yuhwywikint hwjudbiwpunphwyhtt opkuputipp, hwdwju skt jupnpuinid hwennnipjut
hwutl): Zujwunwbnud, pun opkuph, dpgulgnipiul wuwonwwinipjut hwtdtwdnnnyp wwpuuwynp k
Juwtubk] wyp munbujupnng wbdkph onijuw dninp gnpsknit pwbqupbmit jud onijughg nputg nnipu
Unbknit minnjuws gnpénnnipnibtbpp, hyybu bwb wjuyhuh yuydwiubbph wpwewpynudp jud Yhpw-
pnudp, npnip Jupnn kit wowewguly dpguljguyhtt wthwduwuwp wuypdwbbp: Stnbuwlwt dpguljgnipjut
hwunwwndwi hwdwp wihpwdbon L «2upplings onpuljuyuinid Jtpugil) dbktwpunphuyhtt nhppp 4bp-
ghniyu b mununpubph vyuwuwplnudt ppuwljwbwgunn pulbpnipniiibph hwdwp, npntp bu «Updkuhw»
dhowqquyhti onuwtwjuluwywbbp» @LC dwub i juqunid: ‘Unp puljEpnipiniutbph dninpt wyn wuwwunptq
Pyl Junw onpulbpnipniuubphtt wypunpubpubp nitbiwy b puwnpl] gnpsught: tw jpupdpuguh dw-
wnnigynn Swnwynipniutbph npwljp, Yhotguh huptiwpdtpp b vwlwqubpp: Upyniupnid Yowhbl pninpp:

Cntjuyujui mbnbunipjutt gluwdnp ulgpniptiiphg dkhp Ynpdunpnonidu k ghyh ntnbunipjut
wywlktwnhpugnidp: Stnbunipjutt junniguspmid dktwnphpnipjut swhwqug dbs dwjupnqulp sh
huwdwywunwupwind snijuyujutt ntnbunipjut unbnddwt wuwhwietubpht: Stnbunipjub Uky wnljw
dktwnhpnipniiibph juquuwpwunnidp gupdly b dbntwpynipmnitubiph nbnbuwlwb hupunipnyunipjut
wyywhnyuwl wdkbwupnp yuydwip: Tyudbiunhpugdul tyunwlubphg bt yhup  unbnsty
Juquuljtpynipnil, npp jphun JEpuwhuljnnnipnit juwhdwth pudubnndubph dknp phipdwt dudwbwly:
Upguljgnipjutt vwhdwuthwljdwi, htiyybu twl pwdubnndubph dbnp phipdwt dudwbwly vh dbntwpynt-
pjut Ynnuhg dniup hwinby dbbtwnhpulju ghpp dknp phipkntt dhindws gnpénttknipju ppuljwiugnt-
Up yhwp £ jpunnhy wpgljgh: vnonp dbntwplnipmniuubph dbwdnpdw dudwbwl yhwnp t pudubnndutph
Uh dwup ponul) dbintwpynipyut Jkpwhulnnnipjut nul): Uyudbtiwnhpugdwt gnpépipwugh wpuqui-
gnudp b nputt bywuwnnng juquuljbpynipnitubph unbkndnudp tywunnid Bt hwuwpuljmpjut ukthwulju-
unipjut wpynibwybn oqguugnpsdwin:

Udthnthnudp hwighgunud £ Uh owpp hbnbinipjnitubph: Zujwuwnwth onughwgught oniju dninph
wquuuwluiwgnidp jupnn b hwbghkgul) wnnne dpgulgnipjut wnwewgdwip: Ujy ghwypnid onpuljkpnt-
pintuttipp Yupguljgh ny dhuyte onijuynid ukplw hukneg wyl nigunpubph hwdwp niphy wnwybjnipmnii-
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ubph unbnddwt hwdwp: Zujudbiwpinphuyhtt opkiugpnipjut whgnpdnipjut Wunmdwnny Zujuunw-
unwd phinbiu htwpwynp E dbtwptnphubph b dktwwnbptph gnnipiniup: Cnitjujuljut mbnbkunipjut gjow-
Ynp ulygpniuputphg dkyp Ynndunpnonid | nhyh minbumpjut wywdbkiwnhpugnidp, nph gnpépupugh
wpuqugnidp b nput bwywuwnnn Juqiubpympmnibtiph unbndnudp juyuwunkl hwuwpulnipyut
ubthwlwinipjut wpynibwydbn oqguugnpsdwn:

KOHKYPEHIIUS KAK ®AKTOP OBECHEYEHUSI SKOHOMUYECKOMN
IPO®EKTUBHOCTHU PBIHKA BO31YIIHBIX IEPEBO30OK
Xavarpsan I'. A.
Hayuonanvnoui nonumexnuyeckuii ynugepcumem Apmenuu

KiroueBble ¢cJI0Ba: aBHaKOMITaHUS, PBIHOK, KOHKYPEHIINS, MOHOTIONH3anus, 3P PEeKTHBHOCTS.

IIpencraBieHbl MpeUMYIIECTBA M HEIOCTATKM KOHKYPEHLIMH Ha apMSHCKOM PBIHKE BO3AYIIHBIX MEPEBO3OK,
BBITO/Ia KOHKYPEHTHOTO pBIHKa M ymepOOT  MOHOIIOJBHOTO PBIHKOB. PaccMOTpeHBI MPHYMHBI, MEIIAIONIHe
CYILIECTBOBAaHUIO KOHKYPEHLIMHU pbIHKA. AHAIM3UPOBAaHA CHUTyalUss C KOHKYpEHUUEH Mexay apMSHCKUMU U
WHOCTPAaHHBIMH, & TAKOKe MEXIY APYTMMH aBHAKOMITAHUSMH HA BO3IYLIHBIX ABHAIMHUSAX 10 KOJMYECTBY pPEiCOB U
o0BeMaM nepeBo30K. [IpoaHann3upoBaHbl OLIEHKH, TAHHEBIC C MEKIYHAPOIHBIMA OPTaHU3AIUSAMU 110 TIOJI0XKESHUIO IICH C
KOHKypeHIMeld B ApmeHuu. J[aHBl NpemIoXKeHHs IO AOCTIDKEHHIO Iefiell JEMOHOMOJHM3alMd M O0ECIICYeHUI0
KOHKYPEHILIMH.

COMPETITION AS A FACTOR OF ECONOMIC EFFICIENCY OF AIR
TRANSPORT MARKET
G. A. Khachatryan
State Engineering University of Armenia

Keywords: air company, market, competition, monopoly, efficiency.

The advantages and disadvantages of competition of air transportation in the Armenian market, the benefit of a
competitive market and the harm of monopoly market are presented. The reasons of preventing the existence of
competition have been examined. The situation with competition among Armenian and foreign airlines, as well as
among different airlines on routes by the number of flights and traffic volume have been analyzed. The assessment on
the situation of competition in Armenia made by international organizations are analyzed. The proposals to achieve the
demonopolization goals and to ensure the competition were given.

A UuUuLNkE3NhL

1. Uunlhwiyub Q. Uquunufwinipyut hujjulwt uhinpodp. Bas mjkg Zujuunwiht pug
EpYyhupp.-aysor.am, 29.04.2014.- http://www.aysor.am/am/news/2014/04/29/mirzoyan-
petrosyan/775335 . -30.12.14:
«Ughwghwjh dwuht» 22 opkupn: Cunnitws k 2007 p. thkwnp. 22-hi:
2Z Gunujupnipjutl wnptptp punupughwlijui wyhwghwh gjuwynp Jupsnipinti.-
http://aviation.am/index.php/hy/activities/airoper . - 25.12.14:

4.  Updkuhw» dhpwqquyht oqutwuljuyubtp» @RC Gphwth «Jupplng» oquljujuithg
prhsputph syugniguljp, 2014 p. ognuwn. 1-31:

98 SE1ETULPr 1/2015



10.

SUSCUUSPSNIPL3NPL
«Updkuhw» dhpwqquyhtt oqubwquljuyubibp» @RC Gplhwth «quppling» onuljwjwihg
prhsputph syugniguiljp, 2014 p. thtwnp. 1-28:
2Z Lunupughwlwi wjhwghuyh qluwynp Jupsnipjut nbnbjuwnynipniup:
The World Economic Forum.- http://www.weforum.org .
Zuywunwith Zwipuyknmpjut ntnbunipjut Upgnitbwlnipjut nt inpupwpnipjui
hhdtwpighpubpp b npug wqpkgnipjut guuwhwnnidp nbnbuwljut wgh Jypu/ Opwgph ghu.
k. U. Pujunui; Yuwn." U. Euhljjub.-Bp.: Shnkuwghn hpunwpulsnipinil, 2014. - 84 te:
Yowpmbwhh wpynp «Updun]hwby wupughnwbug dip bplph ypw.- online-tv.am, 4.05.13.-
http://online-tv.am/content/ . - 10.01.15:
2Z opkipp Stnbuwwi Upguljgnipjut yuonmywnipjut dwuht.- Zujuunwith mbnbuwui
Upgujgnipyut yuonmyuwimpjut yknwljubh hwtdiwdnnny.-
http://competition.am/index.php?menu=147&Ing =1. - 25.12.14:

Ukpluyugyby F' 19.01.2015p.
Cannilujky Fnnupugpnipyull’ 06.03.2015p.

99 SE1ETULPr 1/2015



N.U. OEnlnwnjul,
U.U. Uwhwljju,
9.2. Uupquyui

2.0. Unquowiyub,
U.C. Unbkhwiyui

9.4. Unynuniyu,
U.Q. Unuljjut

E.U. Ahqnjub

Q. U. Glinpqyuis

U.L}. Tupjwi

L. 3. Unwpljjut

U.L. Mhwnpnujul,
U.L. Qupupjul

Uwp kuw Spupnjulju,
ntunhtiw Puphyu,
ntunhtw Unudhulju

Qnuwitw Ypghynu,
Twpju Unipqtpuyu,
Uwghtd dhdwly

N.U. Lnujul,
Q.9.Glyuqui

N.U. Lnujui

©.U. Znyhwtbujul

©.U. Znyhwubbuywmi

Q. U. vwywwnpyub

NI UL FHUUNRME3NML

SLSEUUUUL ¢NroNkueNkEe8UL Z6SEIULLNY, 22 @GS QGIUUSEL
nGabhUP eNeNvNkE3NPLL 3

ChuUruruuuy CuutM Nk ESNRULLEMNRU LNGPUSPUUYUL
UUSUYUNULUUL SN EULEE BUAUYUCUUL 2PULUYUL
zugsssuuuracre 8

NLPQUUSHY GMhEUSHL UPUSNRE3NRLLEP 201G LUOUSRL
uNSM4UOLULULNRESUL UNULALUZUSUNPESNRULET BY,
SGvuhaU4UUL ULUSUNCNTUUL UBRNPLLLET 12

NNLPUTLUSPL UNUNNQPSH FUNULELEP UUUTLUUL

ZhULUNNLYPLLED 19
RULUUULNUSUY YUAUUSCUSPL ZUUTYU QB BY WUNUUSIUSEL

LUSEALEP USEN0UUL UPQULIUSEL ONAL 27
USNraessL8su SUruoLutrk wUnuusrushL ovowuarnkhue ---——---—- 32

BLULUSENBUUSIUUUL 20U UHU B 201 USPL YUAUUSPh JULT UL
B4 UCSUNhSUMYUUL FLUSUIULLRLECORT 37

ThuNkhESNPULLEP UNMSULPL UNLUSCNPYSPULEGED QGMrUUUBYNRURD
TErSh ONSPUUL ZUUSNRE8UL Nk 21U SBNk NenNecnNkhue ------------------ 43

ChuururnkeE8UL NLACSH QBALUMUNRESNRLLE D
ursnhuitunNke8UL 46ruziuN1nNkesnhue 50

SCULUNNCSE BY, QULEYUOUSPUL SCULUNNLSE UL P UE T
qurcuqusnru 58

UVEMHCNRUUChLUNUCTYUL LUMUQOGCE MLULUYNITUUL BY
PLUGNOUUL ONPLELNPU UNULUSNAI, PUYEP TUUUYU AU UL
QGI U2V 66

ThuUruruuuy vueuuut/rn0kre3uL 2hULUUUL SOLIEE
0asSuaNrovunl UM3NPLUdESNRE8UL RUMACTUSTUUL NPIBRLENL

Nk 8NkPSULPTLEC 75
SEIvLhYUSE CULYIZULARC OPLPUNOUSUYUL ALNPRUSRC - - 79
SGvuhuUsh CPLPUNOUSULYUL SEUTLUSNhLLE 85

Ursuusnresnhut NMNEU OTUShL NVUANRULESP CNREUSH
SLSEUUUUL UMSNhuLUYESNhEe8UL UNUZNIUUL ¢NroNy ------------- 90

100



<GP LUUULELRL
<nnfuwolhph hbghGuwlughl ophGulGhph dLlwlbpydwl hwdwnp Ghplwjwgyng wwhwleGhp

LnnuoGtpp Yuptih t Gepyuywglhy Awybpblng, ponubpbing L wlqpbpbing (3-8 toh uwhiwGGhpnid):

Eoh pnpiwwnp A4 (210x 297 uif)

Eoh wpuwwnmwlpwjhl nupumn 170x252 uif

LnwuwlgpGtpp ybplpg, Ghpplhg, wohg L dwifupg’ 20 Ut
Swnwswthp 10

Snntinh htinwynpnipyniln 1,1-1,2

Stipunh mwnwwmbuwlyp huybpkl © Unicode /Syltaen/

b=

10.

11.

12.

13.

14.

nmulpkl’  Times New Roman
wlhqibnkl' Times New Roman

Eoh ytiphG dwju wayyniGnid mpynid £ <{SA-6" (VK)' pun plnniGuo vnwlnunpmh, wnGjuql ytgwGhy pyny:
<wonpn mnnnid, dwhuhg, hinhGuyh (htnhGuyGtph) winilp, wqqubniGp, hwjpwiniGn:

Qnulhg ukYy wmnn Ghppl, dh9wmbtinnid, hnpjwoh YtipGwghpp' gifluwwmwntpny, 11 nmwnwywthny, bold:
dbpGwqgphg tpym wnn Geppl, 2tnuununtpny (/falic), qpymd & hnpJwoh hwdwnnnwghpp, 50-60 pwnh
vwhiwGlbpmd, L PwGwih pwnbp (5...6 hwuwm):

Gnynt minn Ghppl nnyynid £ hnnpwoh hhiGuwywl mbtpunp: MwppbipmpyniGGtpp uyuynid GG Gnp vinnhg® 1004
funpphg:

Stpunmu Jupnn GG (hGh) Gupltp, wnnuwlGhp, gowagnptip: Unyniuwyph pyuyhl wmygjulGtpp swybnp b ypyGea
hnnJwoh qpubhuyul Gnipbpp: <nngjuontd hwlnhwynn phghuwlwl dtonmpyniGGhph  suwthwyGnipyniln
GtpyuywgGty ST hwiwlwpgny:

Utjuwlyuwl Gyup L (Gud) wnnuwy yqupniGuwyng hngpquotipnd gpup s66 hwmdwpwupynd, huy WGuguo
nhiyptpnd” ywpunwnhp t gpulg dhowlghy hwiwpwlwniudp:

‘Llwplbpp L wnynuuwyibpp mbpunmd mbnunpynud 66 wyn dwupG G)nd juuwnpbnig htunn, GnygG Jud
hweonnn Lonud:

Pwlwdlbpp L Jwpbiwwmpjuiwl wpnwhwjnmpmniGGipp wpgmd GG Microsoft Equation, Italic,
10 mwnwywhtpny:

PwGwdlbtpp Ghpyuyugynd GG wnwGdhG wmnnny, dtombtnnid, huy hhiGwlwl pwlwdlbppn hwiwpwupymu
66" wo Ywumd, thwljwqoh dke:

Lnuomd oquwugnpoywd gpujul wnpynipGhnG, pun oqumugnpdiwl htppwlwlnipyjub, wtwnp E mGaGwb
uhowlighy hwiwpwlwnid, L wntpunmd Gpyul’ [1], [2], .... mbupny:

UnyGhy 2 - 4 Ynbipp hnpwoh hhdGwlwl mbpunhg wwpptipdnn (kgniGpny’ htnhGuy(Gtp)p, wljwbndp,
hwiwnnunwaghpp (aEEOTaIMS, SUMMAary), wnpwlgpwjhl pwntpp (karouessie cnosa, keywords):

<nnjwoh Jtponud, tpynt winn Ghppl Gyynid £ QGpuumpniG wpnwhwjmnipniGp b pun plpniGjuwd
unuw(nupuh npymd £ qpujulmpjub gullp:

Swlyhg vty wmnn Ghippl mpymy GG hnpwoh htinphGuy(Gtp)h Jwupl mbntympmGatp (hwjtpkG, wiqbkptd,
nmubtiptl (tqniGpny)” U.UL, ghunwlwl wuwmhdw6, Ynynud, Juqiwytpynpjul wGjwuwlndp, npubn
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11t pycckoro — Times New Roman
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Yepes unrepsan anHotauus He 6omnee 50...60 cos, Italic. Kirouesrsie cnosa: 5...6 cnos, ltalic.

Yepes 2 uHTEpBalia — OCHOBHOM TEKCT CTATHU.

wok Wb

B Texcte MOXKHO IPUBOANTH PUCYHKH, TaOIHUIBI U Tpaduku. UNCIOBBIEe TaHHBIE, TIPUBOANMEBIE B TaOJHIIe,

HE JIOJDKHBI TOBTOPSATHCA B rpadpuueckom Marepuaie. PasMepHOCTs BceX (PH3MUECKUX BETUYHUH yKa3bIBATh

B cucreMe equaui; CU.

6. TaOmuupl ¥ PUCYHKH JOJDKHBI IMETh OPSIKOBBIA HOMEp, €CJIU B CTAaThe COACPIKUTCS OJTHA TAOIHIa 1/HITH
OJIMH PUCYHOK, TO OHU HE HyMEpYyIOTCSl.

7. Tabmuupl U PUCYHKH JOJDKHBI MOMEIIATHCS MOCIE YIMOMUHAHMS B TEKCTE HA TOM e WM CleAyroei
CTpaHHUIIE.
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ConpoBoxaamiue T0KyMeHThbI:
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