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SECTION 1. Theoretical research in mathematics.

Galiaskarova Guzeliya Rafkatovna
BASHKIR STATE UNIVERSITY Sterlitamak branch
candidat of physical and mathematical sciences, lecturer

A RELATION OF THE DARBOUX PROBLEM FOR THE TELEGRAPH
EQUATION WITH A DEPARTURE FROM THE CHARACTERISTICS

The article deals with the problem of constructing solutions of the Darboux problem for
the case of the Riemann method departing from the characteristics. A function of the Riemann-
Hadamard for the specified region. Using the Riemann-Hadamard constructed a solution of
the Darboux problem and obtained a relation on the characteristic equation.

Keywords: Darboux problem, the Riemann-Hadamard function, telegraph equation

Ob OJHOM COOTHOIIEHUWU 3AJAYU JAPBY JJIAA TEJIEI'PA®HOI'O
YPABHEHUA C OTXOAO0OM OT XAPAKTEPUCTUKH

B cmamve paccmampusaemcs npobnrema nocmpoenusi pewieHus sadauu /lapoy
memooom Pumana ons ciyuaa omxooa om xapaxmepucmuxu. Ilocmpoena ¢pynkyus Pumana-
Aoamapa ona 3adamnoti odracmu. Hcnonwvsysa @yuxkyuro Pumana-Aoamapa, nocmpoeno
pewenue 3a0adu [{apby u noiyueHo coOomHouleHue Ha Xapakmepucmuke ypaeHeHus.

Knrwuesvie cnosa: 3aoaua Japoy, yukyus Pumana-Aoamapa, menecpaghroe
ypasHeHue

PaccmoTrpum ypaBHeHue
Lu =ug, +cu =0, (1)

Ifle ¢ — IPOM3BONILHOE AeHCTBUTENBHOE YHCI0, B obnacTu A = {(£,7)|0< & < < aé <1, a>1}

Jnist maHHOTO ypaBHEHHS MOCTaBUM 3anady JlapOy:
3agaua D'. Haiitu B obnactu A ¢pyHkuuio u(&,77) , yAOBISTBOPSIOUIYIO YCIOBHAM

u(&,n) e C(A)AC (AU = agl)uz, € C(A); Lu(£,n)=0, (£&,7)eA,

u(§.n), e =7(£) 0 < ; sul€on),_, =v(&). 0<£<1; p(0)=p(0).

Jlost perienust 3aqaun D' mpuMeHnM Meto] Pumana-Amamapa, KOTOPbIii OCHOBaH Ha
Tak Ha3biBaeMol (yHkiMu Pumana-Anamapa. Panee 3ToT MeTon npumeHsuics B paboTax [1,
c.73], [4, ¢.67],[3, c.71]. B wacTtHOCTH, B padoTe [2, c.1] OblIa mocTpoeHa GpyHkIus Pumana-
Anamapa ans obmactu, orpaHumdeHHod mpsmeiMu 17 =&, £=0, 7=1. B npexacraBneHHon

CTaThe XapakTepucTHKa ypaBHeHHs & =0 3ameHeHa mpsaMoil 77 =a&, YTO 3HAYUTEIBLHO
YCIIOKHSIET MPOLecC NOCTPOCHUS (DYHKIIUH.

Pazobbem oOmacte A Ha cienyromme momodimactd (B CKOOKax yKa3aHbl HpPSMEIE,
KOTOpBIC OTPAaHUYMBAIOT yKa3aHHBIE 00JIaCTH:

7o $o 7o $o
Oy N =0é,& = nz},a :{nzaéé: 1= }
2k { ok 2k+1 okt ot

b
0(k+1
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0)0:{77:770»65:%’7:50:65:72)} a)Zk:{é: k+1§:7>ﬂ P X
(04 a Cl (04
e T _‘fo /) _§o N /) _fo
a)2k+l'{§_ak+1§_ak+l777_ak+1377_ak 7A2k+1-{77—§a§—ak+1377—ak
S n
Azzﬁ{’?:fa Z%’n:% .
[04 (04

[Toctpoum B obmactu A ¢yskumio Pumana-Anamapa, 3a1aB €€ B KaXIOW U3

yKa3aHHBIX 00J1acTel, CIIeIyIONUM 00pa3oM
l. R(&,n,80,n), KaK QYHKOHS OT (5,77) SIBIISICTCS PEIICHHEM COTPSHKEHHOTO

%
ypaBHeHUsT L u =0, KOTOpOE B TaHHOM CJIy4dae SIBJIISIETCS CAMOCONPSHKEHHBIM M, 3HAYWT,

coBmajaeT ¢ ypaBHeHneM Lu =0.
2.R,=0HAN=1; R, =0Ha {=&;R=0HaN=C n n=as.

3.6212] 0, rme [R1]—11m[R(f % +&:805M0)— R(f § 5;50;770))

o[R, ] —0, e [Rz]—hm(R(f e Eying) - R(cf s;cfo;no)j

og
8[;73]=0,Fﬂe [R3]—111’1’1( (574_5 77,950,770) R(QE _5;77;50;770)j
age;] 0, TIe [R4]—11m(R( +6,6:60370) — R( ‘9;98;980;770))

4. R(é:,UJ§05770) =1
@Oyukius Pumana-Anamapa 3agaun D' onpesessieTcss CleayIomuM o0pazom

R, = o[ E=ED—m)) Em) € oy,
R@k=R%p=%(%{all—%j@%“f—m»}(&n)ea%,

R, =R, +Jo(\/0(ak+1§_§o)(zﬂ_ﬂoj} ($.77) € Ot

= ( c(a*n- 50) —1o J (S,1) €Ay,
o

Agi w2A+1

RA21+2 a’u+2 (\/C(a k+177 770 k ]J (5’ 77) € A2k+2’

R(&,1m580,10) =

(04
c@ffml% }@WE%Ma

D41 Agi

Re,., = Ra,,., _Jo(\/c(akﬂf—fo) ol jj (8.77) € @i

rae J,() - pynknus beccenst HyaeBoro mopska.
3anuiueM ToxaecTBo I'puHa 1 oneparopa L:

u-LR—R-Lu :;(uRT7 —Run)f +;(uRér —Rug),7
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BoinonHsis craHIapTHYIO MPOLEAYPY, COCTOAIIYI0 B MHTETPUPOBAHMM TOXIECTBA
I'puna mo obnactu A; U A, u npumenenun popmyiisl ['aycca-OcTporpaackoro, noxy4um

0= [(uRy —Ruy W& ~(uR, ~Ruy Win =1gp +Ipc +1cg + 15, +1 45,
a(A,uA,)

U S
THeD:(fo,Uo)aC:(aoaﬂoja _[ 0 é:Oj’ A= (OO) E = (50’50)
Beraucium unrerpanst [z, pe, LegsLgys L gp -

Iep :”Rl‘g =uR, (D) —uR,(E) =u(&y,10)—7(Sp)

Ipe = ”RI‘D = uRl(C)+uR1(D)——w(n0j+u(§0,7yo)

3 S
1Aczg Olju(Rgdﬁ—RndnHOj(fu(Rédf—Rndn) =
n=ag
R e )
=Zl — £ N Ay r(&)de+
5 éZ)ZIOJ JCWH&_%( n_éoj r()de
e R ) ) |
770 §o
IAE_M !u(Rédﬁ R,dn)+ Iu(R§d§ Rdnp)| =
n=¢
g el )ZIO JHC(& - %)[f B w(EdE+
a2 0 Ja"e-aéJa"E-n,)
T R
i$ele oos ol I e

Ja"g-a*e Ja™e-n,)

[Toncrapnsisi, mMoNydYeHHbIE WHTErpayiibl B (GOpMyJly H, TPOBOJIS JIOTOJHUTEIbHBIC
npeoOpa30BaHMsl, OKOHYATEIHHO MOTYYUM.

_£)s _
u(&. n)—r(é)w( j U 5)j"‘((‘t'(f§)i)(f )))m)m
0

eamgf o)
oocn_an+ o
S azngxa,m o
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ic(az’”ln g)%Jl(\/c(an+lt 77)(”_5 jr(t)dH
n=1 4 0 \/(a”t—aZ"UXO(”“l §)
ic(ﬂ QZ”QE)OET.JI \/C(a”t—f)[an -n ]l//(t)dt+
n=1 4 0 \/(a”t az"é’Xa”t 77)
+§:c(a2”+177—§)0}"J1 \/c(anﬂt—f)(atn -7 l//(t)dt o
il 4 0 \/(ant_aZné;xanHt_n) .

Teopema. Eciu pynkyus 7(&)e C' {0,1}, a>1,a y(&)e C?0.1], mo cywecmeyem
a

eduncmeentnoe peutenue 3a0auu D' u ono onpedensemcs gpopmynoti (2).
[Monoxum B paBeHctse (2) & =0, Torna

t
n N n+l,
® 20+ a”Jl(\/can (@™t 77)]

M(O,U)ZT(O)H//(UJJFZCQ ! \/ ”“t( ne_gn )
a at—a 'n

a) 2 4
g ca”“t( - 77)
Ca2n+177 gj_” 1(\/ an

4 5 ant an+ll_77
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~
—
S
~
~
N’
&

o0
2
n=1

Jlureparypa

1. CaburoB K. b., AkumoB A. A. K Teopun ananora 3anaun Heiimana nist ypaBHeHuUs
cmenragaoro tuma // U3sectus BY308.Martematuka. 2001. Ne 10. C.73 — &0.

2. Gellerstedt S. Quelques problemes mixtes pour l'equation y"'z .. + z,, =0 // Arkiv

for Matematik,Astronomi o ch Fysik. 1937. 26A (3). P. 1 —32.

3. AkumoB A. A. 3amaya MopaBen s 00001eHHOTO ypaBHEeHHS Tpuxomu //
Cubupckue 3meKTpoHHbIe MaremaTtudeckue u3Bectus. 2006. T. 3. C. 71 - 82. http:
//semr.math.nsc.ru.

4. AkumoB A. A. O6 oz1HOI TeopeMe eAMHCTBEHHOCTH 3a1a4u Mopasern // AnbMaHax
coBpeMeHHOM Hayku u oOpa3oBanus. 2010. Ne 12. C. 67-69.



Applied scientific research, 30.11.2013

SECTION 2. Applied mathematics. Mathematical modeling.

Akimov Andrey Anatolievich
BASHKIR STATE UNIVERSITY Sterlitamak branch
candidat of physical and mathematical sciences, lecturer

SENSIVITY ANALYSIS OF THE PROBLEM OF OPTIMAL CONTROL FOR
VARIATIONS IN THE INITIAL DATA

In this paper discuss problem of the accuracy of determination of kinetic constants in
the studied chemical system. An algorithm study on warranty theoretical prediction stage
optimization under uncertainty of kinetic constants and construct the corresponding change
estimates of optimal solutions.

Keywords: optimal control, kinetic constant, interval solution, control of chemical
processes.

AHAJIN3 YYBCTBUTEJIbBHOCTHU PELHIEHUS 3AJAYA OIITUMAJIBHOI'O
YIIPABJIEHUS K BAPUAIIUN HAYAJIBHBIX TAHHBIX

B cmamobe pacemampusaemcs l’lp06ﬂ€ﬂ/la mo4Hocmu onpedeﬂeHuﬂ KUHemu4ecKux
KOHCmMAaHm 6 u3y'-lae./l/l01/7 xumuyeckou cucmeme. Onucvleaemcs aieopumm uccnedo8anust no
caparmupoeaHHocmu  npocHosa  omana meopemuqecmﬁ onmumusayuu 6  YClOBUsX
Heonpe()eﬂenﬂocmu KUHemu4eCKux KOHCmAaHm u nocCmpoeHus coomeemcmeyriouux OyeHox
UBMEHEHUS ONMUMAIbHbIX peweﬂuﬂ

Knwouesvie cnosa: onmumailbHoe  ynpaejierue, KUHemu4dyecKkue KOHCmaHmaul,
UHmMmepealbHoe peuerue, ynpasilenue XuMudeCKum npoyeccom.

[IpakTruecku Bce HMIUPUUYECKUE KOHCTAHTBI OIPEAEINISIIOTCS Ha OCHOBE MOJYyUYEHHOU
COBOKYITHOCTH 3KCHEPUMEHTAIbHBIX JaHHBIX. CrIOCOOBI MOMydyeHUs: Takol HHpopMaluu
JOCTaTOYHO  pa3HOOOpa3HbBl. DTO M HEMOCPeNCTBeHHOoe  u3MepeHue [l], aHanm3
JUTEepaTYpHBIX JaHHBIX [2, ¢.38] u 00paboTka pe3yJbTaTOB KOCBEHHBIX M3MepeHui. Bcem
UM Tpucyma  omnpeaenéHHas — ommOka usMepeHus. [lpuumHbl MOryT  OBITH  Kak
0J1aronpruoOpeTEHHOr0 MOpsiiKa: MOTPEUIHOCTh amnmnapaTypbl,  UCHOJIb30BAaHUE 3HAHUI
OKPYTJIEHHBIX TapaMeTpOB, TaK U HACJIEICTBEHHOTO THUIMA: OLIMOKH, OMpeesseMble
METOIMKON pacuéra (Hampumep, MpPU UYUCICHHOM WIU Qg depeHIraIbLHOM
UHTETPUPOBAHUM); [OTPEIIHOCTb, OMpEENIEHHAsT BBIXOJOM 3a MpeAesibl MPUMEHUMOCTH
OMIMPUYECKUX 3aBUCUMOCTEN (Hampumep, YypaBHeHus MenneneeBa-Kiaiinepona B
MPEIONI0KEeHNN uaeanbHocTu rasza). [loatomy, BooOie roBopsi, Ha MPAaKTUKE HMEEM JEJI0
He ¢ uudpaMu, a ¢ HEKOTOPHIMH HHTepBaiaMu. OTCi0a BO3HUKAET HEOOXOIUMOCTh U
aKTyaJbHOCTh IIPOBEACHUS HCCIEJOBAaHUM [0 TapaHTUPOBAHHOCTUM IPOTHO3a 3Tamna
TEOPETUYECKONH ONTHUMM3ALMM B YCIOBHUSX HEONPEIEICHHOCTH KUHETHMYECKMX KOHCTaHT,
MOCTPOEHHUS COOTBETCTBYIOIIMX OLIEHOK U3MEHEHHS ONTUMAJIbHBIX pPelIeHui|3, ¢.749].

AHanu3 HaJEKHOCTU HCIOJIB3YEMbIX KHHETHUYECKHUX KOHCTAHT C TOYKHU 3pEHUs
TE€XHOJIOTMYECKHX PacyeTOB HEOOXOIMMO MPOBOIUTH B JIBa dTana:

1. UccnenoBanue o0NacTH HEOMPENEICHHOCTH C TO3HMIMNA KAa4eCTBEHHONW HEU3MEHHOCTH
ONTHUMAJIBHOTO peXHuMa, BbIpabOTKa TpeOOBaHUI K MpeABApUTEIbHBIM HCCIIEIOBAaHUAM
KUHETUKH U TEPMOJAMHAMUKH U3y4aeMOW XUMHUECKON CUCTEMBI,

2. KonuuecTBeHHass OLIEHKA TPAaHUI] W3MEHEHUs ONTUMAJIbHBIX YCIOBHUM, B YaCTHOCTH,
TEMIIEPATYPHBIX, IPU 33JaHHOM U3MEHEHUH [1apaMETPOB MaTEMaTUUYECKONH MOJIEIIH.

Belgrade, Serbia 5
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Tak, HanpuMep, MPAKTUYECKUN CMBICT PELICHUS 3a/a4d ONTUMAJIBHOIO YIIPABICHUS
XMMHUYECKHUM IIPOLIECCOM COCTOMUT B TOM, YTO ONTHUMAaJbHBIN TemnepaTypHblil pexum (OTP)
SBJISIETCS OTHUM U3 OTIPEACTSAIONUX (aKTOPOB AJi BIOOpa THIIAa XUMUYECKOTo anmnapara. Eciu
OTP — koHCTaHTa, TO U30TEPMHUUECKHI THUII pEAKTOpa MPEANIOUYTUTEIBHEE OCTAIBHBIX B CMBICIIE
3a/IaHHOTO B 3as1aue kputepus. Jpyroi cinydait — OTP oTiudeH oT KOHCTaHTHI — 00ecreynBaeT
MOJUTPONINYECKUN TUIl peakTopa. [loaToMy rpy0OCTh OompesneneHnss KOHCTAHT MOXKET ObITh
HACTOJIbKO BEJIMKOM, UYTO HENb3s OyneT Hu4ero ckazath Aaxke o kadectBe OTP. C mpyrou
CTOPOHBI, JOCTATOYHO TIpyOble OIICHKH MO3BOJSIOT OCTAaHOBHUTHCS HAa KOHKPETHOM THIIE
peakTopa. B Kakux cuTyanusx HEOOXOAMMO H3MEpPSTh TOYHEE, a KAaKUX MpUOIMKEHHO,
MTOMOYXKET pazo0paThcs pa3paboTaHHAsS METOUKA UCCIIECTOBAHHIMA.

PaccMoTpuM  HecTtaumMoHapHbld  Tporiecc. A manbHEHIIEd — KOHKPETU3AluU
HE00X0IUMO OTIPEACIUTh MHOXKECTBO A, Ha KOTOPOM BBOJIUTCSI OTHOILIIEHUE SKBUBAJIEHTHOCTH;
MHO>KECTBO B, sBistonIeecss 00bEKTOM MCCIEI0BAaHUSI KaYeCTBEHHOI'O THUIIA; OTPAXEHUE @,
MOpOXKAAIOLIEee 3a1a4y UHTEPBAJIbLHOTO aHAJIN3A.

MHO0%kecTBOM A B JaHHOM CJIydae SBJISETCS NPOCTPAHCTBO Llr,,7, |. MHOMXecTBO B —

MHO>XCCTBO BO3MOXXHBIX 3Ha‘I€HI/II71 KHNHCTHUUYCCKUX KOHCTAHT Rf , rg€c n — YqUCJIO
aHAIN3UPYEMBbIX KOHCTaHT. OToOpakeHHEM B JIaHHOM Ciy4ae SBJSETCS OTOOpakeHHe,
OpOKAAECMOC 3TAllIOM TeOpeTHHeCKOﬁ OIITUMHU3AINU:

OT :R" — L[t,.1,].

B 6OJ'ILI_HI/IHCTBG paccMaTpruBaACMBbIX CIIYYAa€B OTBCTOM TeOpeTquCKOﬁ OIITUMHU3alINU
SABJIACTCA q)YHKIII/ISI ABYX THUIIOB: KyCOLIHO-HOCTOSIHHafl nu HGYILOBJ'ICTBOpﬂIOHIaﬂ npmHaKy
KYyCOYHOTI'O ITOCTOSIHCTBA — pABCHCTBA HYJIIO HpOHSBOI[HOP’I B TOYKax €€ CyleCTBOBaHuI, T.C.

YOTP=T(t) 3t;,ty}: T (1) e C(lty.t, )\ i)ty }).

BBGILCM CJICAYIOIICC OTHOIICHNE S5KBUBAJICHTHOCTH:

T () ~ Ty (t) < sign(max(ﬂ)J = sign(max(dT2 )J , (D)
U, dt U, dt

1 2

rae U; € R— MHOXKECTBO, HA KOTOPOM OIIpeleieHa IpousBoaHas 7, , U, € R— MHOXKECTBO, Ha
KOTOpPOM OIpeJlieNieHa mpou3BogHas ;. bynem momaraTs, 4TO OTHOLICHHE YKBHBAJIEHTHOCTU

OTIPENIETICH0O HAa BCEM  MHOXECTBE  ONTHMAJIbHBIX  PEKHUMOB, COOTBETCTBYIOIIUX
MOJIOKUTEIBHBIM HabopaMm KuHeTWdYeckuxX KOHCTaHT. OTHomenue (1), ompeneneHHOe Ha
MHOXecTBe OT(R! ), €CTh OTHOIIIEHHE SKBUBAJICHTHOCTH [7, c.45]. OcTaHOBHMCS TOapOOHEE,

YTO O3HA4YaeT BEJACHHOE OTHOLICHHE 3KBHUBAJECHTHOCTH, U KAKUE KAYECTBEHHBIC pa3iIuydus B
TEMIEPATYPHOI CTpaTEruu BhIIEISAIOTCS MOJOOHBIM BBEICHUEM.

IIpu BbIOOpe BapuaHTa ammapaTypHOTO peEIIEHUS HEOOXOJUMO OCTAaHOBUTHCS Ha
OTIPENICJICHHOM THUIIE PEaKTopa, PeaM3yIOIIero JH00 M30TEPMUYECKUN BUI pabOTHI, JHOO
IIPEeyCMaTPUBAIOIIEr0 BO3MOKHOCTh YIPABJICHUS TEMIIEPaTypod. 3HAUYEHUE OTHOILLEHUS
SKBHUBAJIEHTHOCTH JJI IEPBOTO TUIA ONTUMAIBHOIO PEKUMA B CHITy KyCOYHOI'O IIOCTOSTHCTBA!

dr
sign(max(z)j:a B Ttex cnyuasx, korma OTP oTaud4eH OT H30TEPMHUYECKOTO:
U

ar| |ar

dt dt

CrnenoBaTenbHO, BBEACHHOE OTHOIICHHE 3KBUBAJICHTHOCTU (1) MO3BOJIAET OTIMYUTH
OJIMH TUII ONITUMAJIBHOTO PEKHUMa OT Apyroro. GopManusanus 3TUX KaYeCTBEHHbBIX IPU3HAKOB
HeoOXoMMa B PENICHUH 33]la4 aHAIM3a Ha KaYeCTBEHHYIO HEM3MEHHOCTh. KoHKpeTH3upyem
9T NOHATHS Ha CIy4all KHHETHUKHU.

MHuo>xecTBO B OyneM Ha3bpIBaTh MHOXXECTBOM T'apaHTHPOBAHHOTO KadecTBa, a 00pas
@(B) KayeCTBEHHO HEWU3MEHHbIM, €CIu Ji:¢(B)c 4;, TAE A;— HEKOTOPBIM Kjacc

3¢ max >

U

>0= sign(d—Tj =1.
t=t" dt
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SKBUBAJIEHTHOCTH, TOPOXKICHHBIA OTHOIICHHEM OHKkBuBajieHTHOCTH (1). OtHomenue (1)
MOPO’KIAET JIBA KIIACCa SKBUBAICHTHOCTH:
. dT
sign| max(—) |= 07,
U o dt

A, = {T(t,E,k” )
sign(mgx(il—f)j #* 0}.

CMBbICIT TEXHOJIOTMYECKON HMHTEpIpeTalii B pacCMaTpUBAEMOM Ciydae: MHOKECTBO
rapaHTUPOBAHHOTO KA4e€CTBA €CTh MHTEPBAJIbI KOHCTAHT, MO3BOJISIONINE OJHO3HAUYHO BHIOPATh
TUI peakTopa Mo temmneparype. Yeepxaenue, uro OTP kauecTBeHHO HEM3MEHHBIM 03HAYaeT,
YTO MPHU BCEX 3HAUYCHHUAX KOHCTAHT, B3SATHIX U3 MHTepBajia ux usmenenus, OTP Oyaer umeth
OJIHY U TY € CTPYKTYpY.

Crnenyrouium 3TanoM penieHus 3a1a4u o UCCIIeJOBAHNIO HEOPEIEIEHHOCTH SIBJISETCS
JTall KOJIMYECTBEHHOT0 aHanu3a. [lycTe uccienyemas 3agada TeOpeTUUECKON ONITUMU3ALNAN —
MOMCK ONTUMAJIBHOTO TEMIIEPATYPHOTO PEKUMa HAXOAUTCS B YCIOBUSX HEONPENEIECHHOCTH.
D710 ycioBue nopoxaaeT HeonpeaeneHnocts B OTP:

Tu(t)<T(t)<T'(1),
rne T.= inf OT(E,k’t), T = sup OT(E.k’t1)
E' (k') EN (k)

OTMeTHM, YTO B CHJIy OI'PAaHHYEHHOCTH ONTUMAJIBHOIO PEXHUMa CBEPXY U CHM3Y, inf u
sup cymecTBytoT. OHaKO UX MOMCK JIOCTATOYHO TpyaoeMoK. HemenecooOpa3HOCTh moucka
9TUX 3HaYEHUI OOBICHIETCS elle U TeM, UTO MOoTydyaeMble TeMIepaTypHble MPO(UiIu camu 1o
cebe KOHKPETHYIO almapaTypHYIO peaau3aluio He omnpeaessioT. [loaroMmy, HyKeH 1 OTBET
HCCJIE0BATENI0 — 3KCHEPUMEHTATOPY WJIM TEXHOJOry — BOIPOC HescHbIM. boiee Toro,
yCTpauBaeT OTBET JOCTATOYHO T'PYObI MO OTHOLICHHIO K TOYHOMY, HO MPHEMJIEMBIH JUIs
MOHMMAaHUS KOHCTPYKTHUBHOW peanuzanuu. Mcxoas u3 3Tux cooOpakeHu, cienyer HUCKaTh
HEKOTOPYIO MHTEPBAIBbHYIO (PYHKUHUIO F, 001aJat0IIy 10 CIEAYIOIINM CBOHCTBOM:

LT \cF(tEK )|T,,.T

nin’ max]

A4, = {T(t,E,ko )

[TomoOHast pyHKIMS Ha3bIBACTCS MHTEPBAIBHBIM DPEIICHUEM 3a7add TEOPETHUCCKOU
ONTUMU3AIMH M SBISICTCS PEIICHUEM KOJMYECTBEHHOI'O dTala aHajInu3a HeOoNPeIeICHHOCTH.

Pa3paboranHas Meronuka ObUIa NMPUMEHEHA HA TAKMX XUMHYECKHX IPOIEccax Kak
OKHCJICHHE JByOKHCH CEepbl Ha TUIATUHOBOM KaTaliu3aTope B HECTAIMOHAPHBIX yCIOBUSX [4
c.647], [5, c.21] u maccuBalMM HUKEJIEBBIX KaTamu3atopoB [6, c.64]. AHaim3 cpeaHux
3HAYEHUN KHWHETUYECKMX KOHCTAaHT CKOpPOCTEeW CTaAuil peakuuid MO3BOJUI YTOYHUTH
ONTHMAJIbHBIC YCIIOBUS BEJACHHS MPOILECCOB B CHOPMYITHPOBATH TPEOOBAHUS K TOYHOCTH UX
onpexaenenus [7 c. 45].
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TIME CHARACTERISTICS OF SCRIPTS WORD IN DELPHI ENVIRONMENT

This article studies and develops methods of optimization of work processes and the
choice of algorithms for processing of server scripts Word.
Keywords: optimization, Word, time.

BPEMEHHBIE XAPAKTEPUCTUKU BBINTIOJIHEHUSA CKPUIITOB WORD B
CPEJE JEJIb®U

B 0annoti cmamve paccmampusaiomest Memoovl ONMUMU3AYUU NPOYECco8 pabomol u
8vi00pa aneopummos oopabomxu ckpunmos cepsepa Word.
Kniouesvie cnosa: onmumusayus, epemsi.

Pa3paboTka nporpamm 3adacTyio cBf3aHa C IIPOLECCOM ONTUMU3AaLUU. M3BECTHO, YTO
Ha ATOT ATam pa3pabOTKH OTBOAMTCSA OOINbIIE BCEro BpeMeHH. PaccMoTpum mporpammy B
Delphi, ocHoBHOU (yHKIIMENH KOTOpOHW siBisieTcs o0pabdOTKa KOJIJIEKIMM, WX CpPaBHEHHE W
dbopMupoBaHrE HOBOW CTPYKTYPhI IaHHBIX B COOTBETCTBHH C MTOCTABIEHHOM OJIOK CXEMOH.

TectupoBanue OyzeM BECTH Ha KOMIIBIOTEPE CO CIEAYIOIMUMH XapaKTEPUCTHKAMHU
(puc.1).

JIyisi OLIEHKM BpPEMEHH BBITIOJHEHUSI OTIEIBHBIX CKPHUITOB HCIOJIB3YEM aJTOPHUTM,
MPUBSI3aHHBIA K TEKYIIEMY BPEMEHH CUCTEMBI.

Var
d: TDateTime;

Label14.Caption:=FormatDateTime('hh:mm:ss:zzz', Now()-d);
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KomnoHeHT MoapoBro CueHka JBLwan oueHkKa
Mpoueccop Intel(R) Core(TM)2 Duo CPU Te600 @ 2.20GHz 57

Mamare (03Y) 400TE 57 5 7

MVIDIA GeForce GT 240M (Microsoft
Ipadura Corporation - WDDM v1.2) 6,4

OnpepenaeTca
HaWMEHBLLIER
OLEHKOH

lpadmka pna urp 2798 ME rpadnueckoi NamATH 4oCTyNHO £,4

OcHOBHOW MECTKMIH
AWNCK CeoBogHo: 38GE (ecero: 146GE) 58

Windows & MNpodgeccnonanesHan

Cucrema
MpowzsognTent Acer
Mogene Aspire 57396
CymmapHeli cBBEM CUCTEMHOA NaMATH 40076 O3Y
Tun cucTemel £4-paspAgHan onepayMoHHan CHCTEMa
Yucno Agep npoueccopa 2

Pucynok 1 — IlapameTpsl KoMnbIOTEpPA.

PaccMOTpuM HauanbHbIE CKPHUNTHIM aJTOPUTMBI JIJISI COCJAMHEHUS C CEPBEPOM U
HACTPOUKH TapaMeTpPOB yCKOpeHUs: 00paboTku maHHBIX cepBepoM Word 2007, u oleHUM uX
pabory:

Ta6auna 1
Cxpunrsl Bpems
(cek.)

1. WordApp:=CreateOleObject("Word.Application'); 0,521
2. WordApp.Documents.Open(FileName); 0,677
3. WordApp.Visible:=false; 0,051
4. WordApp.Options.CheckSpellingAsYouType:=False; 0,015
5. WordApp.Options.CheckGrammarAsYouType:=False; 0,002
6. WordApp.Options.CheckGrammarWithSpelling:= False; 0,001
7. col:=WordApp.ActiveDocument.Paragraphs.Count; 0,055
8. WordApp.Options.ContextualSpeller := False; 0,016
9. WordApp.Options.ShowReadabilityStatistics := False; 0,002
10. | WordApp.ActiveDocument.ShowGrammaticalErrors := False; 0,006
11. | WordApp.ActiveDocument.ShowSpellingErrors := False; 0,007

—_
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12. VarlsEmpty(WordApp); 0,000

13. | WordApp.Visible:=true; 0,019

14. | WordApp.ActiveDocument.Close(SaveChanges,EmptyParam,EmptyPara | 0,431
m);

15. | WordApp.Quit(SaveChanges,EmptyParam,EmptyParam); 0,007

Tenepb paccMOTPUM CKPUITHI HETIOCPEICTBEHHONW O0paOOTKH KOJUIEKIHUNA U JTaHHBIX
COJIEpKAIIUXCS B HUX, & TAK)KE€ BO3MOXKHBIE CTIOCOOBI MX OMTHUMHU3AIIHH.

Taoauma 2
Cxpunrsl Bpems
(cek.)

1. OleContainer.copy; 0,003

2. OleContainerl.paste; 0,101

3. OleContainer.copy; 0,455

OleContainerl.paste;
OleContainer2.paste;
OleContainer3.paste;
OleContainer4.paste;
OleContainer5.paste;

4. application.ProcessMessages; 0,005

5. v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start; 0,025

6. WordApp.ActiveDocument.Range(v,v+1).Select; 0,015

7. s0:=WordApp.selection.text; 0,011

8. v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start; 0,051

WordApp.ActiveDocument.Range(v,v+1).Select;
s0:=WordApp.selection.text;

0. WordApp.selection.delete; 0,002

10. | WordApp.ActiveDocument.Range(v,v+1).Select; 0,018

11. s0:=WordApp.selection.text; 0,002

12. | while numb(s0) do 0,019

begin

WordApp.selection.delete;

WordApp.ActiveDocument.Range(v,v+1).Select;
s0:=WordApp.selection.text;

end;

13. fork:=1to3 do begin 0,089
v:=WordApp.ActiveDocument.Paragraphs.Item(2).Range.start;
WordApp.ActiveDocument.Range(v,v+2).Select;
s0:=WordApp.selection.text;
if num(s0)=0 then
begin
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vk:=WordApp.ActiveDocument.Paragraphs.Iltem(1).Range.end;
WordApp.ActiveDocument.Range(vk-1,vk).Select;
WordApp.selection.delete;

end;
end;
14. | WordApp.ActiveDocument.Paragraphs.Item(1).Range.select; 0,021
15. | WordAppl.Selection.EndKey(wdStory, EmptyParam); 0,015
16. | WordAppl.Selection.InsertAfter(inttostr(n)+'. '); 0,002
17. | WordAppl.Selection.EndKey(wdStory, EmptyParam); 0,866
WordAppl.selection.paste;
18. | WordApp.Selection.EndKey(wdStory, EmptyParam); 0,061
WordApp.selection.paste;
19. WordApp1.Selection.EndKey(wdStory, EmptyParam); 0,010

case z of
1:WordAppl.Selection.InsertAfter('A) ');
2:WordAppl.Selection.InsertAfter('B) ');
3:WordAppl.Selection.InsertAfter('C) ');
4:WordAppl.Selection.InsertAfter('D) ');
5:WordAppl.Selection.InsertAfter('E) ');
end;

HuTepecHble JaHHbBIE TIOTYYUM MPHU BBIMOJIHEHUH CKPUIITOB BHYTPH LIUKIIOB, (Tabm. 2,
nyHKT 19). PaccMoTpum 5 BONpocoB, v 5 OTBETOB, TOT'/1a MOJYYUM BPEMEHHYIO MATPUILY:

Tabauna 3
Bomnpocsl
1 2 3 4 5
= 1 10,010 0,014 0,027 0,023 0,031
o |2 10,022 0,021 0,032 0,032 0,034
g 3 10,033 0,022 0,032 0,034 0,024
4 10,020 0,023 0,022 0,028 0,024
5 10,029 0,031 0,021 0,041 0,032

AHaJOTUYHBIM 00pa30M MPOXOIUIIN alIPOOAITHIO PST TECTOB PA3IMYHOTO 00BEMA, U C
pa3IMYHBIM KOHTEHTOM. B HECKONbKUX citydasx Habmoancs cooi pabotel Oydepa oOmMeHa, a
TaKXXe MpephIBaHUE MPOTPaMMBI B MECTE HAXOXKICHHS pa3pblBa CTPOKH, B KOHIIE OJTHOTO U3
OTBETOB, XOTS NEPBbIM U3 aJTOPUTMOB aHAIW3a KaK pa3 M SBJISIETCS OTHICKAaHUE Pa3phIBOB
(Shift+Enter) u mpeoOpa3zoBanue UxX B OOBIYHBIN MTEPEX0/T HA CISAYIONIYIO CTPOKY (#13#10).

Jlenanoch npeanonokeHue 0 NpUHAAISKHOCTH PACIIPEeSICHHUS BPEMEHH JIJIsl CKPUTITOB
HaXOJAIINXCS B IUKJIE K OJHOMY M3 XapaKTEPHBIX W M3BECTHBIX ( HOpMaibHOeE, [lyaccoHa,
Jlannaca ¥ T.J1.) HO 3TO HE MOATBEPANIOCH.

12



Applied scientific research, 30.11.2013

4
3
24
1

o

2; jt (:i é 1‘0 1:2 1;4 1;5 1:3 2:0 2:2 2:4 2;5 218 3:0 3:2 3:4 3:6 1;8 410 4:2 4:4 4‘6 4:3 E;U
Pucynok 1 — I'paduk pyHkumu pacnpenesieHus.
(5 Bonpocos., 10 Bonipocos, 70 BonmpocoB)

BriBogsr:

- IlpocnexuBaercss yMEHbIIEHHE BPEMEHHU IPH BBINOJIHEHUHM MOBTOPSIOLIUXCS ONEpaluii,
(Tabun.2, myHkTsl 1-3).

- B oraenbHBIX ciaydasx OJUHAKOBBIE CKPUITHI BBIIOJHSIOTCS C pa3HbIM BPEMEHEM, CKopee
BCET0, 9TO CBSI3aHHO ¢ 00beMOM MH(pOpMaIMu nepeaaBaeMoil yepe3 Oydep oOmena (Tabdim.2,
nyHKTHI 7 1 11).

- Bpems BbimonHeHust Habopa cKkpunToB (Taba.2, MyHKT 8) COBMAAAeT C CyMapHbIM BpEMEHEM
BBITIOJTHEHHSI OTJEIBHBIX CKPUIITOB (TabJ1.2, MyHKTHI 5-7).

- IlpoBepka ycnoBus (Tabu.2, myHKT 12), 1 OTKa3 OT BBIIOJIHEHHS JITOPUTMA, MOXKET 3aHUMATh
CTOJIBKO 7K€ CUCTEMHOI'0 BPEMEHH KaK M CaM BJIOKEHHBIN MCIIOJIHAEMbIH aJIrOpUTM.

- Pacuetsl B mpesenax oJHOTO cepBepa BHIMONHAIOTCS ObicTpee (Tabmn.2, myHKT 13), ocobeHHO
9TO 3aMETHO MPH KOMMPOBaHUU HHPOopMalnu yepe3 Oydep oOMeHa U BCTaBKE B IMapasuIeIbHBIN
cepsep (Tabn.2, myHkTsl 17 u 18), pasauiia Bo Bpemenu coctanisiet 0,805 ceKyH/bI, 9TO BeChMa
3HAYUTENIBHO, U JI0JIKHO OBITh YUTEHO NPU ONTHUMHU3ALIUY.

- IlocTpoenHas (yHKIMS pacnpeneneHust He JaeT YeTKOM 3aBUCUMOCTH BPEMEHHM OT KaKHX
100 MapaMeTpoB, TaK)Ke HE BBISBICHA 3aBUCUMOCThH OT pa3Mepa OOBEKTOB IOMENIAEMbIX B

Oydep.
Jlureparypa:

1. [IepmoB A.H., IlsipeiaxanoBa JI.JK. Pa3paGoTka aiaropuTMOB M TPHIOKEHUS
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2. [llesuoB A.H., Cwmaiinoa Y.M., IeipeiaxanoBa [[.JK. HexoTopslie anroputmel
npeaBapuTensHoi 00pabotku Tecta. Theoretical & Applied Science. «Results &
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IIpniaoxenne 1
Texkcr mporpaMmbl

unit Unitl;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs,Mask,Office_TIb, word_tlb, ExtCtrls, StdCtrls,ComObj, ComCtrls, Menus,
Shell APL,ClipBrd, OleCtnrs, Buttons;
type
TForml = class(TForm)
Buttonl: TButton;
Editl: TEdit;
Labell: TLabel,
Label2: TLabel,
Edit2: TEdit;
Edit3: TEdit;
ProgressBarl: TProgressBar;
ProgressBar2: TProgressBar;
Edit4: TEdit;
Memo2: TMemo;
MainMenul: TMainMenu;
N1: TMenultem,;
N3: TMenultem,;
N4: TMenultem,;
N5: TMenultem;
N6: TMenultem,;
N7: TMenultem;
Edit5: TEdit;
Edit6: TEdit;
Label5: TLabel;
Label6: TLabel;
Button3: TButton;
Label7: TLabel;
Memo3: TMemo;
PageControll: TPageControl;
TabSheetl: TTabSheet;
OleContainerQ: TOleContainer;
Ed5: TEdit;
OleContainer5: TOleContainer;
OleContainer4: TOleContainer;
Ed4: TEdit;
Ed3: TEdit;
OleContainer3: TOleContainer;
OleContainer2: TOleContainer;
OleContainerl: TOleContainer;
Ed1: TEdit;
EdO: TEdit;
Label9: TLabel,
Label10: TLabel,
CheckBox1: TCheckBox;
Label8: TLabel;
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Label4: TLabel;

Ed2: TEdit;

TabSheet2: TTabSheet;
Memol: TMemo;
Label3: TLabel;
OleContainer: TOleContainer;
Memo4: TMemo;
CheckBox2: TCheckBox;
TabSheet3: TTabSheet;
Labelll: TLabel,
CheckBox3: TCheckBox;
BitBtn1: TBitBtn;
Imagel: TImage;
Labell2: TLabel;
Labell3: TLabel;
Labell4: TLabel;

DCOMConnectionl: TDCOMConnection;
procedure FormCreate(Sender: TObject);
procedure Button1Click(Sender: TObject)
procedure N4Click(Sender: TObject);
procedure N6Click(Sender: TObject);
procedure N7Click(Sender: TObject);
procedure Button3Click(Sender: TObject)

procedure E1;

procedure FormDestroy(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);

private
{ Private declarations }

WordApp0O, WordApp,WordAppl:OleVariant;

FData: OLEVariant;

Procedure WordAppExcept(Sender:TObject; E:Exception);
procedure WMDropFiles (var Msg: TMessage); message wm_DropFiles;
function FindAndReplace(const FindText,ReplaceText:string):boolean;

function FindSelect(const FindText:string):boolean;
function FindSelectRed(const FindText:string):boolean;

protected
public

{ Public declarations }
end;

type
TBlockHeader = packed record
BlockID : Longint;
BlockSize : Longlnt;
end;
const

bl_Sting = $0001;
bl_Int =$0002;
bl_DateTime = $0003;

Const
ShablonFileName='rect.doc';
NEWFileName='rect HOBBIIi.doOC';
AB='ABCDE';
var

Forml: TForml;

col, coll,col2:integer;
E2b:boolean;

Belgrade, Serbia
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FileName,Enter:string;
tt:boolean;
d1: TDateTime;
a:array[1..500,0..5]of string;
implementation

($R *.dfm}

Procedure TForm1.WordAppExcept(Sender:TObject; E:Exception);Begin Try WordApp.Quit(0); Except End;
End;

function numb(s:string):boolean;

var i:integer; b:boolean; sl,s2:string;

begin

sl:=copy(s,1,1); b:=false;

for I :=0 to 9 do if s1=inttostr(i) then b:=true;
numb:=b;

end;

function num(s:string):integer;
var i:integer; sl,s2:string;
begin

sl:=copy(s,1,1); s2:=copy(s,2,1);
1:=0;

if s1='"then s:=s2 else s:=s1;
if (s='A")or(s='A") then i:=1;
if (s='B"or(s='B') then i:=2;
if (s='C"or(s='C") then 1i:=3;
if (s='D")or(s='") then 1i:=4;
if (s='E")or(s='E') then 1i:=5;
num:=i;

end;

function nump(s:string):boolean;

var i:integer; b:boolean; sl,s2:string;
begin

sl:=copy(s,1,1);

b:=false;

if s1=")' then b:=true;

if s1="." then b:=true;

nump:=b;

end;

function TForm1.FindAndReplace(const FindText,ReplaceText:string):boolean;
const wdReplaceAll = 2;

begin
WordAppl.Selection.Find.MatchSoundsLike := False;
WordAppl.Selection.Find.MatchAllWordForms := False;
WordAppl.Selection.Find.MatchWholeWord := False;
WordAppl.Selection.Find.Format := False;
WordAppl.Selection.Find.Forward := True;
WordAppl.Selection.Find.ClearFormatting;
WordAppl.Selection.Find. Text:=FindText;
WordAppl.Selection.Find.Replacement. Text:=ReplaceText;
FindAndReplace:=WordApp1.Selection.Find.Execute(Replace:=wdReplaceAll);

end;

function TForm1.FindSelect(const FindText:string):boolean;
begin
WordAppl.Selection.Find.MatchSoundsLike := False;

16



Applied scientific research, 30.11.2013

WordAppl.Selection.Find.MatchAllWordForms := False;
WordAppl.Selection.Find.MatchWholeWord := False;
WordAppl.Selection.Find.Format := false;

WordAppl.Selection.Find.Forward := True;
WordApp1.Selection.Find.ClearFormatting;

WordAppl.Selection.Find. Wrap := 1;

WordAppl.Selection.Find. Text:=FindText;

while WordAppl.Selection.Find.Execute do
WordAppl.selection.Range.HighlightColorIndex:= wdYellow;//brush.color:=cllime;
end;

function TForm!.FindSelectRed(const FindText:string):boolean;

begin
WordAppl.Selection.Find.MatchSoundsLike := False;
WordAppl.Selection.Find.MatchAllWordForms := False;
WordAppl.Selection.Find.MatchWholeWord := False;
WordAppl.Selection.Find.Format := false;
WordAppl.Selection.Find.Forward := True;
WordAppl.Selection.Find.ClearFormatting;
WordAppl.Selection.Find. Wrap := 1;
WordAppl.Selection.Find. Text:=FindText;

while WordAppl.Selection.Find.Execute do

WordAppl.selection.Range.HighlightColorIndex:= wdRed;//brush.color:=cllime;
end;

procedure TForml.E1;

Var

s:array[0..5]of String;

s0,st,sn,z1,z2:string;

1,j,p0,n,k,z,zzn,zz,zzn1: Integer;

v,vk: OleVariant;

b0,z0:boolean;

iml,im2:array[1..5]of tbitmap;

begin

forT:=1to5do

begin

iml1[i]:= TBitmap.Create;

im2[i]:= TBitmap.Create;

end;

n:=1;
col2:=WordApp.ActiveDocument.Paragraphs.Count;
// Ananu3 Bompoca

while col2>7 do BEGIN

OleContainer.copy;

OleContainer1.paste;

OleContainer2.paste;

OleContainer3.paste;

OleContainer4.paste;

OleContainer5.paste;

application.ProcessMessages;

v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;
WordApp.ActiveDocument.Range(v,v+1).Select;
s0:=WordApp.selection.text;

while numb(s0) do

begin

WordApp.selection.delete;

WordApp.ActiveDocument.Range(v,v+1).Select;
s0:=WordApp.selection.text;

Belgrade, Serbia 17




«Theoretical &Applied Science» www.T-Science.org

end;

if sO="" then WordApp.selection.delete;
fork:=1to3 do begin
v:=WordApp.ActiveDocument.Paragraphs.Item(2).Range.start;
WordApp.ActiveDocument.Range(v,v+2).Select;
s0:=WordApp.selection.text;
if num(s0)=0 then
begin
vk:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.end;
WordApp.ActiveDocument.Range(vk-1,vk).Select;
WordApp.selection.delete;
end;
end;

WordApp.ActiveDocument.Paragraphs.Item(1).Range.select;
WordApp.selection.copy;

if checkbox2.checked then
OleContainer0.paste;
EdO.Text:=inttostr(n)+".";
WordApp.selection.delete;
WordAppl.Selection.EndKey(wdStory, EmptyParam);
WordAppl.Selection.InsertAfter(inttostr(n)+'. ');

d1:=Now;

WordApp.Selection.EndKey(wdStory, EmptyParam);
WordApp.selection.paste;

Label14.Caption:=FormatDateTime('hh:mm:ss:zzz',Now()-d1);showmessage(Label14.Caption);

inc(n);
application.ProcessMessages;
z1:="; zzn:=0;
z2:=";
for z:=1 to 5 do begin
111111ttt
v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;
WordApp.ActiveDocument.Range(v,v+1).Select;
WordApp.selection.delete;
WordApp.ActiveDocument.Range(v,v+1).Select;
s0:=WordApp.selection.text;
if nump(s0) then
begin
WordApp.selection.delete;
end;
fork:=1to2do begin
v:=WordApp.ActiveDocument.Paragraphs.Item(2).Range.start;
WordApp.ActiveDocument.Range(v,v+2).Select;
s0:=WordApp.selection.text;
if num(s0)=0 then
if not(numb(s0)) then
begin
vk:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.end;
WordApp.ActiveDocument.Range(vk-1,vk).Select;
WordApp.selection.delete;
end;
end;
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v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordApp.selection.copy;

if checkbox2.checked then

case z of

1:0OleContainerl.paste;
2:0leContainer2.paste;
3:0leContainer3.paste;
4:0leContainer4.paste;
5:0leContainer5.paste;
end;

WordApp!.Selection.EndKey(wdStory, EmptyParam);
case z of

1:WordApp!.Selection.InsertAfter('A) );
2:WordApp!.Selection.InsertAfter('B) ');
3:WordApp!.Selection.InsertAfter('C) ");
4:WordAppl.Selection.InsertAfter('D) ');
5:WordApp1.Selection.InsertAfter('E) ');

end;

WordApp!.Selection.EndKey(wdStory, EmptyParam);

if numb(s0)and (z<5) then

begin

WordAppl.Selection.InsertAfter(' /Het otBera//'+#13#10);
WordApp.Selection.HomeKey(wdStory, EmptyParam);
WordApp.Selection.Insertbefore('A) '+#13#10);
v:=WordApp.ActiveDocument.Paragraphs.Item(2).Range.start;
WordApp.ActiveDocument.Range(v,v).Select;
WordApp.Selection.Insertbefore('A) ');

v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordApp.selection.delete;

end

else

begin
v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.Iltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordAppl.selection.paste;

if z=1 then

begin

z1:= WordApp.selection.text;

zzn:=WordApp.Selection.InlineShapes.count;

if zzn>0 then

for zz := 1 to zzn do

begin

WordApp.Selection.Range.InlineShapes.Item(zz).Select;//CopyAsPicture;
WordApp.Selection.Copy;

Im1[zz].Assign(Clipboard);
end;
end;
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if z>1 then

begin
v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;
vk:=WordApp.ActiveDocument.Paragraphs.Iltem(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;

z2:= WordApp.selection.text;
zzn1:=WordApp.Selection.InlineShapes.count;

if zzn>0 then
for zz := 1 to zznl do
begin
WordApp.Selection.Range.InlineShapes.Item(zz).Select;
//CopyAsPicture;

/! WordApp.InlineShapes.Item(zz).Range.CopyAsPicture;
WordApp.Selection.Copy;
Im2[zz].Assign(Clipboard);
end;
end;

v:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.start;

vk:=WordApp.ActiveDocument.Paragraphs.Item(1).Range.end;
WordApp.ActiveDocument.Range(v,vk).Select;
WordApp.selection.delete;
end;

z0:=false;
if z1=72 then
if zzn=0 then
z0:=true
else
begin
z0:=true;
/ iml[zz].savetofile(inttostr(n)+inttostr(z)+'.bmp');
for zz := 1 to zzn do
if iml[zz]<>im2[zz] then z0:=false;
end;

if z0 then

begin

WordAppl.ActiveDocument.Range(

WordAppl.ActiveDocument.Paragraphs.Item(WordApp1.ActiveDocument.Paragraphs.Count-
1).Range.start,

WordAppl.ActiveDocument.Paragraphs.Item(WordApp1.ActiveDocument.Paragraphs.Count-
1).Range.end).Select;

WordAppl.selection.Range.HighlightColorIndex:= wdPink;//brush.color:=cllime;

WordAppl.Selection.endKey(wdStory, EmptyParam);

end;

application.ProcessMessages;
end;

WordAppl.Selection.InsertAfter(#13#10);
// Koner Bompoca

col2:=WordApp.ActiveDocument.Paragraphs.Count;
end;
WordAppl.Selection.HomeKey(wdStory, EmptyParam);
FindAndReplace(Chr(11),"");
WordAppl.Selection.HomeKey(wdStory, EmptyParam);
FindAndReplace(#9,'"); // Tab
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WordApp1.Selection.HomeKey(wdStory, EmptyParam);
FindAndReplace(' ','");

WordApp1.Selection.HomeKey(wdStory, EmptyParam);
FindSelect('Het");

FindSelect('/1a");

FindSelect('He3naro'");
FindSelect('3aTpyHsitock OTBETHTS');
FindSelect('Bce oTBeThI BepHbI');
FindSelect('Bce oTBeTH HeBepHBI');
FindSelect('Bce oTBeTh! HE BepHBI');
FindSelect('"Het mpaBumsHOTO O0TBETa');
FindSelect('Bce nepeunciensoe');
FindSelect('Bce nepeuncienusie’);
FindSelect('Bcé nepeunciensoe');
FindSelect('Bcé nepeuncienusie');

FindSelect('Us");

FindSelect("XKoxk');
FindSelect('binmeiimin');
FindSelect('dypric xayaObl x0K));
FindSelect('bapabIk >xayaOsl gypsic');
FindSelect(' Atanrarnapasry 69pi');
FindSelectRed('//Het otBeTa//");

for I ;=1 to col2 do

if (i-1) mod 7=0 then

begin
v:=WordAppl.ActiveDocument.Paragraphs.Item(i).Range.start;
vk:=WordAppl.ActiveDocument.Paragraphs.Item(i).Range.end;
WordAppl.ActiveDocument.Range(v,vk).Select;

WordAppl.selection.Range.HighlightColorIndex:= wdNoHighlight;//brush.color:=cllime;
end;

v:=WordApp1l.ActiveDocument.Range.start;

vk:=WordAppl.ActiveDocument.Range.end;

WordApp1.ActiveDocument.Range(v,vk).Select;
WordAppl.Selection.Font.Size := 12;

WordApp1.Selection.ParagraphFormat.SpaceBeforeAuto:= False;
WordAppl.Selection.ParagraphFormat.SpaceA fterAuto:= False;
WordAppl.Selection.ParagraphFormat.FirstLineIndent:= 0;
WordApp1.Selection.HomeKey(wdStory, EmptyParam);
WordAppl.Visible:=true;

application.ProcessMessages;
forT:=1to5do

begin

im1[i].free; im2[i].free;
end;

end;

procedure TForm1.BitBtn1Click(Sender: TObject);
Var
sss,sss1:String;
N,L;j: Integer;
v,vk: OleVariant;
d: TDateTime;
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begin

d:=Now;
tt:=true;
BitBtn1l.enabled:=false;

forml1.Left:=10;

form1.Top:=10;

memol.Clear;
label4.Caption:=("max="t+inttostr(trunc(col/7)));

coll:=1;
col2:=WordApp.ActiveDocument.Paragraphs.Count;
El;

application.ProcessMessages;
col2:=WordApp.ActiveDocument.Paragraphs.Count;

memo.lines.add('O6mee konmuyecTBO ommOOK = '+inttostr(memol.lines.count));
label3.caption:='O01uee konnuecTBo omubok = Finttostr(memol.lines.count-1);
label10.caption:=' N = "+inttostr(col2 div 7);

memol.lines.savetofile('CraTuctuka ommboxk tecra — +extractfilename(filename) +'.txt');
WordApp.ScreenUpdating := true;

WordAppl.ScreenUpdating := true;

Label12.Caption:=FormatDateTime('hh:mm:ss', Now()-d);

end;

procedure TForm1.Button1Click(Sender: TObject);
Var
tt:String;
N:Integer;
m2,w,z, Lkm: Integer;
a,b,c,d,e: OleVariant;
Un, x: Olevariant;
label m3;
begin
memol.Clear;

x:= wdPageBreak;
Un:=wdParagraph;
ProgressBarl.max:=strtoint(edit4.Text);
ProgressBar2.max:=strtoint(edit1.Text);

forml1.Left:=10;
form1.Top:=10;

for w =1 to strtoint(editl.Text) do

begin

//3amAIIeM TeKCT B MIa0JIOH

a:="A) ;b:="B) ;c:='C) ;d:='D) ;e:='E)

randomize;

memo?2.Clear;

WordApp1.Selection. EndKey(wdStory, EmptyParam);
WordAppl.ActiveDocument.Range.InsertAfter(' Bapuant Ne finttostr(strtoint(edit2. Text)+w)+#13#10);
//WordApp.font.style:=";

for I := 1 to strtoint(edit4.Text) do

begin

m3: n:=random(strtoint(edit3.Text));

for m2 := 0 to memo?2.Lines.Count - 1 do

if n=strtoint(memo?2.Lines.Strings[m2]) then goto m3;
memo?2.Lines.Add(inttostr(n));

ProgressBarl .Position:=i;
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ProgressBar2.Position:=w;

k:=n*7+1;
//WordApp.Selection.HomeKey(wdStory,EmptyParam);

WordApp.ActiveDocument.Paragraphs.Item(k).Range.copy;
WordAppl.Selection. EndKey(wdStory, EmptyParam);
WordAppl.ActiveDocument.Range.InsertAfter(inttostr(i)+". ');
WordAppl.Selection.EndKey(wdStory, EmptyParam);
WordAppl.selection.paste;
WordAppl.Selection.EndKey(wdStory, EmptyParam);
//WordApp!l.ActiveDocument.Range.InsertAfter(#13#10);

//kop:=col;//WordTables1.Item(1).Rows.Count;
z:=1+random(5);
tt:=tt+copy(AB,z,1);

WordApp.ActiveDocument.Paragraphs.Item(k+z).Range.copy;
WordAppl.Selection.EndKey(wdStory, EmptyParam);

WordAppl.ActiveDocument.Range.InsertAfter('A) '); WordAppl.Selection.EndKey(wdStory, EmptyParam);

WordAppl.selection.paste;

form:=2to5do

begin

if z=m then

begin

WordApp.ActiveDocument.Paragraphs.Item(k+1).Range.copy;

WordAppl.Selection. EndKey(wdStory, EmptyParam);
case m of

2:WordApp!l.ActiveDocument.Range.InsertAfter('B) ');

3:WordAppl.ActiveDocument.Range.InsertAfter('C) ');

4:WordAppl.ActiveDocument.Range.InsertAfter('D) ');

5:WordAppl.ActiveDocument.Range.InsertAfter('E) ');

end;

WordApp1.Selection. EndKey(wdStory, EmptyParam);

WordAppl.selection.paste;

end

else begin

WordApp.ActiveDocument.Paragraphs.Item(k+m).Range.copy;
WordAppl.Selection. EndKey(wdStory, EmptyParam);
case m of

2:WordAppl.ActiveDocument.Range.InsertAfter('B) ');

3:WordAppl.ActiveDocument.Range.InsertAfter('C) ');

4:WordAppl.ActiveDocument.Range.InsertAfter('D) ');

5:WordAppl.ActiveDocument.Range.InsertAfter('E) ');

end;

WordApp1.Selection.EndKey(wdStory, EmptyParam);

WordAppl.selection.paste;

end;

end;

WordAppl.Selection.EndKey(wdStory, EmptyParam);
WordAppl.ActiveDocument.Range.InsertAfter(#13#10);

end;

memo 1.lines.add(inttostr(strtoint(edit2. Text)+w)+") '+tt); tt:=";
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memol.lines.add(");
WordApp!.Selection.EndKey(wdStory, EmptyParam);
WordAppl.Selection.InsertBreak(x);

end;

memol.SelectAll;

memo1.CopyToClipboard;
WordAppl.selection.paste;

ProgressBarl.Position:=0;

ProgressBar2.Position:=0;

end;

procedure TForm1.FormCreate(Sender: TObject);
Var i:integer;

begin
forI:=1to5do
case i of

1:Ed1.Text:="A)';
2:Ed2.Text:='B)";
3:Ed3.Text:='C)";
4:Ed4.Text:="D)';
5:Ed5.Text:="E)';
end;

pagecontroll.tabindex:=0;
tt:=false;
DragAcceptFiles(Handle, True);
end;

procedure TForm1.FormDestroy(Sender: TObject);
var
// n3st napameTpoB
SaveChanges: olevariant;
begin
if not VarlsEmpty(WordApp1) then
WordAppl.Visible:=true;
// ecmu Word He 3aKpBIT
if not VarlsEmpty(WordApp) then
begin
WordApp.Visible:=true;
//M3MeHeHNs He COXPaHsTh
SaveChanges:=false;
// TO 3aKpBITH CHaYasa JOKYMEHT
WordApp.ActiveDocument.Close(SaveChanges, EmptyParam,EmptyParam);
// a IOTOM | BOPJT
WordApp.Quit(SaveChanges,EmptyParam,EmptyParam);
end;
end;

procedure TForm1.Button3Click(Sender: TObject);
Var

ss:String;

begin

ss:=label6.caption;
WordApp:=CreateOleObject('"Word.Application');
//mony4aeM myTh K 1a0JI0HY
FileName:=label5.caption;

//OTKpBIBaeM JOKYMEHT
WordApp.Documents.Open(FileName);
WordApp.Visible:=false;
col:=WordApp.ActiveDocument.Paragraphs.Count;
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edit5. Text:=inttostr(col);

label4.Caption:=("'max="tinttostr(trunc(col/7)));

BitBtnl.enabled:=true;

WordApp1:=CreateOleObject('Word.Application');

//mony4aeM MmyTh K H1a0JIOHY//OTKpPBIBAEM JIOKYMEHT

WordAppl.Documents.Add;

WordApp1.Visible:=checkbox1.checked;//True;

WordApp1.Options.CheckSpellingAsYouType:=False;

WordApp1.Options.CheckGrammarAsY ouType:=False;

//"'3. OTKIIOYEHUE TPOBEPKH MPABOITUCAHMS.
WordApp.Options.CheckSpellingAsYouType := False ;
WordApp.Options.CheckGrammarAsYouType:= False;

WordApp.Options.CheckGrammarWithSpelling:= False;

WordApp.Options.ContextualSpeller := False ;

WordApp.Options.ShowReadabilityStatistics := False;

WordApp.ActiveDocument.ShowGrammaticalErrors := False;

WordApp.ActiveDocument.ShowSpellingErrors := False

/I '3. OTKIIOYEHUE TPOBEPKH MPABOITUCAHHS.
WordApp1.Options.CheckGrammarAsY ouType:= False;
WordApp!.Options.CheckGrammarWithSpelling:= False;
WordAppl.Options.ContextualSpeller := False  ;
WordApp1.Options.CheckSpellingAsYouType := False ;
WordApp1.Options.ShowReadabilityStatistics := False;
WordAppl.ActiveDocument.ShowGrammaticalErrors := False;
WordAppl.ActiveDocument.ShowSpellingErrors := False

if checkbox3.checked then BitBtnl.click;
WordApp.Visible:=true;
WordAppl.Visible:=true;

end;

procedure TForm1.WMDropFiles(var Msg: TMessage);
Var  Filename: array[0..256] of char;
begin
DragQueryFile(THandle(Msg.WParam),0,Filename,SizeOf(Filename));
// Teieps B iepeMeHHo# Filename OyneT HaXOAUTHCS Ty ThH
// x neperackuBaemMomy (aitny. Jlasee BbI MOXKETE BBIMOJIHATH C 3THUM (aiiiiom, 3Hast
// ero myTh, BCE YTO YTOJIHO.
label5.caption:=FileName;
label6.caption:=extractfilename(label5.caption);
labell 1.caption:=copy(extractfilename(label5.caption),1,length(extractfilename(label5.caption))-4);
Button3.Click;//BitBtn1.Click;
//CooburaeM 00 OKOHYaHWH MTPETACKUBAHUS
DragFinish(THandle(Msg. WParam));
end;

procedure TForm1.N4Click(Sender: TObject);
begin

application. Terminate;

end;

procedure TForm1.N6Click(Sender: TObject);

begin

showmessage('llporpamma mpeAHA3HAYSHHA ISl OPEJABAPUTEIBHOTO aHAlW3a W ABTOMATHUYECKOrO
UCTIPABJICHHUS OIMUOOK YK3aMEHAIIMOHHBIX TECTOB...");

end;

end.
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SECTION 2. Applied mathematics. Mathematical modeling.
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ABOUT SOME MODELS OF POLYMER MACROMOLECULES

In this article, we propose a method to build three-dimensional spatial structure of
macro polymer molecule.
Keywords.: polymer, molecule, model.

O HEKOTOPBIX MOJEJIAX IIOJIMMEPHBIX MAKPOMOJIEKY.I

B Oamnoui  cmamve  npednacaemcsi  Memoo  MpeXMepHO20  NOCMPOEHUs.
NPOCMPAHCMEEHHOU CMPYKMYPbl MAKPO MONEK)Ibl NOAUMEDPQ.
Knrouesvie cnosa: nonumep, monexyna, mooens.

[Tporpecc B pa3nuyHbIX 00NACTAX HAYKHA M TEXHUKU OOYCIIOBIIEH BHEIPEHHEM HOBBIX
MaTepHalioB, TEXHOJOTUUYECKUX HOBUHOK, IPUBOJUT K CO3/1aHUIO HOBBIX MAIllMH, MEXaHU3MOB
U KOHCTPYKLHH, apaMeTpbl KOTOPBIX €lIe BUepa Ka3zaluch HeJOoCTKUMBIMU. K coxanenuto,
BCE KOHCTPYKLIMH B TOM MJIM HHOU Mepe 00J1a/1at0T CKIIOHHOCTBIO K Pa3pyLICHHIO, TOCIEACTBUS
KOTOpPOr0 MOTYT OBITh BeCbMa CYIIECTBEHHBbIMU. Takum oOpa3oMm, Hay4HblE Pa3pabOTKH B
00JIaCTH MEXaHUKU pa3pylLICHUs M NPUMEHEHHE MX Pe3yJbTaTOB MOTYT CHJIBHO BIMATH Ha
9KOHOMMYECKYI0 3PPEKTUBHOCTh TEXHUKHU.

Tem He MeHee B NPAKTUYECKHUX pacueTax MallUH M 3JIEMEHTOB KOHCTPYKLUH Ha
HAJEKHOCTh U PECYPC 10 CUX IIOP B OCHOBHOM HCIIOJIb3YETCS AKCIIEPUMEHT U IPEKHUH OIBIT,
o0o011aeMble B pa3IMYHbIX OaHKaX JaHHBIX. 11 0OBICHAETCS 3TO HE TOJIBKO OCTOPOXKHOCTBIO
WIKM KU3HEHHOW MYJpPOCTbIO TMPAKTUKH, HO TaKK€ U HEKOTOPBIMU HEJAOCTaTKaMu
TEOPETHUECKUX IMOCTPOCHUM B MEXaHUKe pa3pyieHuid [ 1-10].

Pa3paﬁoTKa MaTeMaTH4YeCKoi Moae/Iu:

[Tomumepsl, MOCTPOCHHBIE U3 OJJUHAKOBBIX MOHOMEPOB, HA3bIBAKOT TOMONOIUMEPAMU.
HOJ'H/IMepI)I, LOCIMHU KOTOPBIX COACPKAT HECKOJIBKO THIIOB MOHOMCPHBIX 3BCHLCB, HA3bLIBAIOT
conoaumepamu.

MoHoMepsl, OOBEIUHSSACH B MAKPOMOJEKYJBI, MOTYT OOpa3OBBIBATH .JUHElHbIE,
paseemeilieHHble U cemydamble TIOJIMMEPDI.

Ecan MonomepHBIE 3BEHBSI A COCTaBJISIOT Makpolenb no ¢opmyie Ha puc. 1. To
MOJTUMEP SIBJISICTCS INHCUHBIM.
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r—A-A-A-A-A-A-A---
Pucynok 1 - JIuneiiHblii moaumep.

Makporenu roMOoLenHbIX TOJIUMEPOB (pUC. 2) COCTOST U3 OAMHAKOBBIX aTOMOB, HAIpUMED U3
aTOMOB yrJiepoza (kapOolenHbie MoJuMephl ), KpeMHHUsI, cephbl, pocdopa u T.11.

I I | I I |
+=C=C-C-C-C-C--
I | | | I I
PucyHnok 2 - I'omouenHou moaumep.

Crneuunuka moIMMepHOro CTPOCHUS BEIIeCTBa:

Cnemmnduka GU3HKO-XUMHUUECKHUX CBOWMCTBA TMOJMMEPOB B 3HAYUTEIBHOW CTETICHU
ONpeNIeNAETC UX MAKPOMOJIEKYJIIPHBIM cTpoeHueM. OnpeesioLyo poib B CBSI3U CBOMCTB U
CTPOEHUS MOJIUMEPOB UTPAET 2UOKOCMb Yenu MaKpOMOJIEKYJIbL.

I'ubdkocTh Henu - 3To ee crnocoOHOCTh U3MEHSTH (HOPMY TIOJ] BIUSHUEM TETUIOBOTO IBUKEHUS
3BEHBEB WJIW MO/ IEWCTBUEM BHEUTHUX CHJIOBBIX MOJIEH.

HccnenoBanue npupoasl TMHOKOCTH MaKpOIETH CIEeIyeT Ha4aTh ¢ PACCMOTPEHUS OTAEIbHBIX
MOHOMEPHBIX TPYTII, €€ COCTaBJISIONINX.

BHyTpeHHee BpameHue B MAKPOMOJIEKYJIax:

[TpocTelimuM NpUMEpPOM HACBILIEHHOTO YIJIEBOJOPOJHOIO 3BEHA IOJIMMEpa MOXKET
CILy’kUTb Mojiekyna 3TaHa - C2He (puc. 3, a). B Hell aroMbl yriepoja U BOLOpPOJa COEJUHEHbB
KOBQJICHTHBIMH C 00pa30BaHHEM TaK Ha3bIBAEMOU S-CBSA3H. BaleHTHBIN yros Mexay o-CBA3SIMU
cocrasisieT 109°28°. B npocTpaHcTBe Takas MOJIEKYJIa UMEET CTPYKTypy TeTpadpa.

Pucynok 3 - Moaesau moJjiexyJ 3Tana (a) u 3TujieHa (0).

ATOMHBIE TPYIITUPOBKH MOJIEKYJIbI dTaHa MOTYT BPAIIaThCSl BOKPYT YIIIEPOIHOM CBSI3H,
oTIpeieIisisi BHYTPCHHEE BpallleHHE 3BeHbEB. [Ipy ’TOM 3BEHBS B POCTPAHCTBE MOTYT 3aHUMATh
JIBa TIPEJIENbHBIX MOJIOKEeHUS (KoHDueypayuu) - yuc- 1 mpatc-:

Belgrade, Serbia 27



«Theoretical &Applied Science» www.T-Science.org

&) LuC-noaoxerue 0) mpaHCc-NoNoXeHue

JIBa Takux KpaliHUX MOJIOKEHUS, CABUHYTHIX Ha yroi 60°, XapakTepusyroTcs pa3HbIMU
3HAYEHUSMU NMOTeHIMaNbHOM sHepruu (U), T.e. noTeHUnanbHasi SHEPrus ecTh QyHKIUS yIia
noBopota U = f(p) (puc. 4). CaMbIM SHEPreTUUECKH HEBBITOHBIM SIBIISETCS LIUC-TIOJ0XKEHUE,
CaMbIM BBITOJIHBIM - TPAHC-IIOJIOKEHUE. DHEPIusl, He0OXoAuMast JJis Mepexojia MOJIEKyJIbl U3
MOJIOKEHHUST € MHUHUMAJIBHBIM 3HAaUYE€HHEM IIOTEHLUMAJIbHONM DJHEPIMM B IIOJIOKEHHUE,
COOTBETCTBYIOIIEE €€ MAKCUMaJIbHOMY 3HAYEHUIO, NOMEHYUAIbHbIM WIH AKMUEAYUOHHBIM
bapvepom epawgenus. Jls MOJEKyJbl 3TaHa BbIcoTa Takoro Oapeepa = 12,1 kJ[x/Mounb.
N3meHeHus nosiokeHuii aToOMOB BO3MOKHBI 0€3 pa3phiBa yIiIepOJHON XUMUUYECKOH CBSI3H.

U
Uyl

| | | ! | >
0 60 120 180 240 300 @ rpar

Pucynok 4 - 3aBHCHMMOCTb NOTCHIHATbHON JHEPIUH MOJICKYJIbI ITAHA OT yIJIa
NMOBOPOTA METUJILHOM I'PYINIbI

B3aumMHoe pacnionokeHue aTOMOB ¥ aTOMHBIX IPYIII B MOJIEKYJIE, KOTOPOE MOXKET OBbITh
M3MEHEHO B pe3yJibTaTe BpalleHUs OTAEIbHBIX YacTel MOJEeKyJbl 0e3 pa3pbiBa XUMHUUYECKUX
CBsi3eil Ha3bIBACTCS KOHGhopMayuel MOJIEKYIbL.

Jl1st MoJeKyJ1 ¢ MEHbLIEH CTENEeHbI0 CUMMETPUU MO CPaBHEHHUIO C MOJIEKYJION 3TaHa,
Hanpumep, MOJIEKYJbI 1,2-1uxsiopaTana, KpuBasi IpUHUMAET OoJiee cioxkHyo Gpopmy (puc. 5).
DT CBS3U PACIIONIOKEHBI B OAHOM IJIOCKOCTH NOJ yriioM 120 rpaaycoB OTHOCUTENBHO JIPYyT
JpyTra ¥ OTHOCHUTENIbHO HAIIPABIICHUS 0-CBSI3U IPH JABYX aToMax yriepoja. Bpamienue aToMHbIX
IpyInn BOKPYT ABOWHOM CBSI3U HEBO3MOXHO 0€3 pa3phiBa 3T0il cBsi3u. B3auMHoe pacnonoxxeHnue
aTOMOB U aTOMHBIX TPYII B MOJIEKyJe, KOTOPOE HE MOXKET ObIThb M3MEHEHO B pe3yJibTare
BpallleHHs OTIEJIbHBIX 4YacTed MOJEKyJibl 0e3 pa3pblBa XMMMUYECKHUX CBsI3€d Ha3bIBaeTCs
KOHGuzypayueti MOJIEKYIIbL.

I'mékocTh MakpoMoJIeKy.I:

PaznuuaroT nBa TOHATHS THOKOCTH LEMH TOJUMEPA - MEPMOOUHAMUYECKYIO W
KUHemuyeckyo 2ubKocmo.

Tepmonunamudeckasi THOKOCTh - 3TO CIIOCOOHOCTH IENMU M3THOATHCS MO/ BIUSHUEM
TEIJIOBOro ABMXKeHus. OmnpenenseTcss TEepMOJAMHAMUYECKAs Ppa3HOCTbIO MOTEHIMATbHBIX
SHepruil JByX coceaHux cocrtosHud AU (puc. 6). XapakTepusyeT BepOSTHOCTh
KOH(}OPMAaIMOHHOTO MEePexXo/a.
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PucyHok S - 3aBMCHMOCTDH MOTEHIIHAJIBLHON JHEPTUN MOJIEKYJIbI 1,2- TUXJI0pITaHA OT
YIJIa IOBOPOTA METUJILHOM IPynnbl (BHU3Y HA MPOEKIUAX MOJIEKYJIbI TOUYKOM

0003Ha4eH ATOM XJIOpa).
A
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PucyHok 6 - JHeprusi akTMBalliyu BpalieHusl.

Kunernueckass THOKOCTh IENH OTPakaeT CKOPOCTh IMEpexoja IEeNmH U3 OJHOrO
9HEPreTUYECKOT0 COCTOSIHUA B pyroe. OnpenessieTcs SHEprueil akTHBAIIUH, T.€. BEJIMYHHOM
noTeHnuanbHOro Oapeepa Us (puc. 6).

h

Pucynok 7 - MoaeJib ¢cBO0OOIHO-COYICHEHHOI LeTH.
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[Ipocreiimieir MOAENbIO, TIPEIIOKEHHON ISl ONMUCAHUs (U3UYECKUX CBOWCTB, B TOM
9uclie THOKOCTH IIENH, TOJMMEPOB SBISETCSI MOJIETh CBOOOTHO-COUICHEHHOH 1enH (puc. 7). B
TAaKOM LIEMU HET YKECTKO 3a(pUKCHUPOBAHHBIX BAJCHTHBIX YIJIOB M peasu3yeTcsi CBOOOAHOE
BpalleHne MOJeKyJl. [MOKOCTh Ienmu OOYyCIIOBIMBACT CBOPAYMBAHME MAaKPOMOJIEKYT B
pacTBopax MoJIMMEPOB B KIIyOKH.

Crnemyetr OTMETHTh, YTO MOJICNIb CBOOOTHO-COWICHEHHOM 1SN SBJISETCS JIUIIb TPYOBIM
MPUOIMKEHUEM K peajbHOM LeNu U HeJOCTaTOuHa JJid €€ onucaHusl. B mOJMMEpHBIX LeTsX
BAJICHTHBIE YTJIBI MKy CBS3SIMH JOCTAaTOYHO KECTKO 3a()UKCUPOBAHBI M BpalllcHUE 3BCHHEB
HE SIBJISIETCS CBOOOIHBIM.

Pucynok 8 - Moaesb nmoiumMepHoi nenu ¢ puKCHPOBAHHBIMH BAJCHTHBIMHU YIJIAMHU.

PaccmoTpum 1ienouky mpocteiiiieil moauMepHO MONEKYIbl - TOaUdITUIeHa (puc. 8).
O603HaYUM yTOJ MEXIY OCSIMH COCeTHMX yriieponoB @. Toraa yron BaJeHTHBIN paBeH 7 - O
=109°28’. CocenHue 3BeHbsI yKE MOT'YT 3aHUMATh IPOU3BOJIBHOE MOJIOKEHUE B IPOCTPAHCTBE
U TIEpEMEIA0TCs TOJIBKO 110 TIOBEPXHOCTH KOHYCa pacTBOpoM 26).

Annpodauus pa3padoTaHHOI MOJe/ M HAHOCTYKTYPHOI MOJIEKY bl IOJIMMepa:

3anaBas IOJIOKEHUE IIEPBOTO 3BEHa IoJinMepa OyJleM CTPOUTh BCE IOCIENYIOIINE
3BEHbsSI B MPOU3BOJILHOM TOpsAKE (MK ONMpeAeNeHHOM Mopsaake), moa yriom 109°28° k ocu
CUMMETPHUU TIPEABIAYIIErO 3BEHA.

CnenaeM pacuerbl I MOJIEKYJ MOJUMEpa C Pa3IMYHbIM KOJIMYECTBOM 3BEHBEB,
nepexo/is OT HEOOIBIINX KOJTUYECTB JO MAKPOMOJIEKYIIBI.

10  anrcrpem 10  aHrcrpem

) & e

Pucynok 9 - Mousekya noaumepa (2 38eHa U 5 3BeHbEB).
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10 anrcrpem 10 anrcrpem

— X, 2

Pucynok 10 - Moaexyna noiumepa (5 3BeHbeB, u 30 3BeHbeB),
1Jis pa3mepHocTH B 10 aHr.

-~
o |

<=3 "i.ﬂ\ {\%l

Pucynok 11 - MoJaexkyaa noiumepa (50 3BeHbeB), 1 pa3MepHoctu B 10 aHr.

r.

2

‘V'q‘

Pucynok 12 - PazpaGorannas nporpamma.
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h aHrcrpem

50 aHrche;d

"

Pucynok 13 - Mousekyabl nojumepa (1000 3BeHbeB), 1j1s1 pasMepHocTH B 50 aHr.
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50 anrcrpem

e N

50 aHrcTpem

F e, 7 TR
: e

h0 awrcrpem

Pucynok 14 - Moaexyasl noiumepa (1000 3BenbeB), At pazmepHocT B 50 aHr.
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50 adrcrpem

R0 aHrcTpem

Pucynok 15 - Mouekyabl nosumepa (1000 3BeHbeB), 1j1s1 pasMepHocTH B 50 aHr.
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K0 aHrcrpem

50 aHrcrpem

Pucynok 16 - Moaexyaa noaumepa (1000 3BenneB), 1 pazmepHocTH B 50 aHr.
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1000 adrcTpem

1000

Pucynok 17 - Makpo mousiekyJibl nojnmepa (600 000 3BenneB),
nJst pazmeproct B 1000 anr.
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1000 aHrcTpem

1000 awrcrpem

Pucynok 18 - Makpo mouekyJibl nosmmmepa (600 000 3BenneB),
nJs1 pazmeproctu B 1000 anr.
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1000 anrcrpem

1000 aHrcTpem

Pucynok 19 - Makpo moJsiekyJisl mosaumepa (600 000 3BenbeB),
Aas pasmepHoctu B 1000 anr.
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1000 aHrcTpem

Pucynok 20 - Makpo mouieky.jia nojaumepa (1 000 000 3BeHbeB), 1J1s1 pa3MepPHOCTH B
1000 anr.

BrIBOIBI:

- UccnenoBaHHbI CTPYKTYpPBI, XapaKTEPUCTUKN U CBOMCTBA MIPOCTEUIINX IOJIUMEPOB.

- Pa3paboTtanna maremaTHueckas MOAEIb MOJIEKYJIbI ITOJIUMEDA.

- Pazpaboranna nmporpaMma i IOCTPOEHUS MOJIEIH.

- ITocTpOoE€HHBI MOJIEKYJIBI TMHEWHBIX MOJTMMEPHBIX LEMOYEK PA3JINYHON UTMHHBI, OT 2 3BE€HBEB,
1o 1 MuroHa (HaHO CTPYKTYpa KIIyOKa MakpoIoJiumepa).

- [locTpoenus Benuch ¢ NPUBA3KON K pealbHOMY MaclITaly.
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DEVELOPMENT OF AN ALGORITHM FOR DETECTING THE
CHARACTERISTICS OF OBJECTS IN VIDEO SEQUENCE

In this work we get a view of the approach of object characterization in the video
sequence. Detecting of low frequency constituents by means of Fourier spectrum analysis.
Increasing of selected by user constituents. Examples of change accentuation in video sequence.

Keywords: Fourier transformation, video, detecting, searching.

In modern automatized systems of control and diagnostic the one of important problems
is the searching and characteristic analysis of observable object. Using of digital cameras to
register changes helps to do remote monitoring. Operator participation in parameter detecting
causes additional error, but it increases adaptivity and decreases adjustment time in case of
revealed error. Using of computer-managed video-control systems can help operator to notice
object that requires special attention. Along with this, there are occasions of slowly varying
inter-frame changes to which the operator can not pay attention. Detection of such changes can
be used in fields such as: medicine and biology, to contactless control changes of object
constituents (heart-rate, breathing, movement); technique, due searching of resonant frequency
destruction; Geodesy and Geology, due researching of subsoil deposits and movement of
seismic waves; various security systems, that can't identify slow movements, etc.

Mathematically, the sequence of frames can be represented as an expression below (1):

Y/c:(Vk"'Sk)+5k (1)
where: Y, — frame sequence under review with dimension nxm; S, — the object of study; V,
— image background, J, — additive noise component of the signal, k — frame number.

Suppression of the noise component in the video is necessary because of the disturbance
that affects the quality of the target sequence, and also increases the error of inter-frame change
detection. Methods used to reduce effects of noise components should keep the edges of objects.
In contribution [2] approach of noise component suppression was presented as multi-criteria
method with border crossing retaining.

Figure 1 shows algorithm for searching of inter-frame changes that consists of X steps.
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The transfer of the Definind ranaes of
Video loading Fourier . 9 9 Reverse Fourier
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frame into Fourier _ decomposition Returning into
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signal of frame
series

No End of frames Y

Figure 1 - Algorithm for searching of inter-frame changes.

Presented algorithm is implemented by following steps:

First, video frequency analysis is performed: operator selects needed for researching
area S, . For computerize searching one of the proposed methods in [3] is put to use, that can

find the high-detailed object in the image S, ;

Second, frame by frame decomposition of selected area S, into Fourier series in the

whole video sequence is performed.

Third, a transformation of 2D spectrum into 1D array using gradual migration of rows
or columns in a single row.

Then formed a single two-dimensional array of sequential association for k obtained
from column in the previous step;

In the fifth step the analysis of the received two-dimensional array by its second
decomposition into Fourier series and also by its correlation analysis are performed. The
example of such union is presented in Figure 3;

Next, algorithm performs identification of repeating changes, theirs selection,
amplification by means of multiplying by a specified coefficient « ;

In the end it restores images by reverse Fourier transformation.

Figure 2 shows an example of inter-frame changes accentuation by proposed algorithm.
The research was conducted on a standard video file "boxer", size 160x120, a frequency
change of 24 frames per second. Video represents 20 seconds of sportsman training. He is
doing alternate punches. Fixed camera isn't static, received video file executed in eight bit

representation grayscale. As an area of interest .S, plays the whole image.
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Figure 2 — The example of inter-frame changes accentuation

Analysis of the research results shows opportunities of inter-frame changes
amplification. The example of accentuation associated with a movement of the hands is in
Figure 2.

2
L

F el
0 TR i %1 B
Figure 3 — The example of decomposition into array

Looking at Figure 3 it's clearly, that changing domain 1 corresponds with movements
of hands and changing domain 2 corresponds with the whole object movements. It is possible
to define that the frequency of hand position change makes 0,8 times a second, not static
character of the camera of low amplitude with the revealed movements of 6 times in the range
of 10 pixels concerning an axis X.

The researches gave the following results:

— developed algorithm for low-frequency and high-frequency motion changes
accentuation;

on the basis of field experiments demonstrated the efficacy of the proposed approach,
which allowed in test video to amplify the areas in frames where hands move.
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ALGORITHM OF TWO-DIMENSIONAL SIGNALS COMPRESSION BASED
IMAGE RECONSTRUCTION METHODS

A new algorithm for image compression, which involves the removal of square blocks
of pixels in an image of fixed size, followed by the remaining blocks encoded by JPEG. The
decoder performs a decoding JPEG followed by reduction of the remote blocks. As a method
of image reconstruction using reconstruction method based on texture analysis.

Keywords: compression, reconstruction, interpolation error of reconstruction.

AJIT'OPUTM CXKATHS IBYMEPHBIX CUT'HAJIOB HA OCHOBE
METOAOB PEKOHCTPYKIIMHU NU30OBPAKEHUU

IIpeonazaemcsi HOBbIU ANCOPUMM K CHCAMUIO UZ0OPANCEHU, KOMOPBLIL 3AKTI0UAENCsl 8
yoaneHuu KeaopamuwvlX OIOK08 NuKcenell Had U300paxceHul @UKCUPOBAHHO20 pasmepd C
noCneoyiowuUmM Koouposaruem ocmasuiuxcs 010ko8 memooom JPEG. Jlexodep evinonnsiem
npoyedypy dexoouposanus JPEG ¢ nociedyiowum 80ccmanosienuem yoaieHHvlx 010Kk08. B
Kayecmee Memooda 60CCMAHOBIEHUsL U300PANCEHUL UCNOTIb3YEMCsl MEMOO PeKOHCMPYKYUU HA
OCHOBe MEKCMYPHO20 aHANU3A.

Kniouesvie cnosa: cocamue, 6occmanosienue, UHMEPNOIAYUOHHbIE OUUOKU NpU
PEKOHCMPYKYUU.

B Hacrosimee Bpemsi cucTeMbl 00paOOTKH HM300pakeHUH HaXOAAT NMPUMEHEHHUE BO
MHOTHUX 00JacTsIX HayKu U TeXHUKU. [losyueHHas BugeonHpopMalus B O0IbIINHCTBE CIy4YacB
MIPOXOAUT MHOTO3TANHYI0 Hpolenypy oopaborku. 3anada 3¢(EeKTHBHOrO CKaTHs IaHHBIX
Bcerjga Obula OMHOW W3 CaMbIX aKTyallbHBIX, a C Pa3BUTHEM KOMITBIOTEPHOH, U(MPOBOI
TeXHUKU 1 HTepHeT oHa mpuobpena eme 0oJblliee 3HaUeHHeE.

Henbto paboThl sBAsETCS pa3pabdOTKa aaropuTMa CXKaTHsl JIBYMEPHBIX CUTHAJIOB Ha
OCHOBE PEKOHCTPYKIMH CTATUYECKUX M300paKeHUH.
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[IpenyaraeTcsi MCIONB30BaTh HOBBIM IMOAXOJ K CXKATUIO H300PAKEHHM, KOTOPBIHA
3aKJIIOYAeTCs B TPEABAPUTEIHHOM YyAAJCHUU OJIOKOB Ha H300paKEHHH C OJHOPOIHBIMH
ydacTKaMH C Tocieayroueil ux pekoHcTpykuuen. OOmas O710K-cXxeMa OCHOBHBIX 3TarloB
anropuT™Ma npeacrasieHa Ha pucyHke 1. Kogep Bkimodaer B ce0s aBa 60Ka: 010K yaaaeHus
OJIHOPOJHBIX OJIOKOB M OJIOK MPSIMOTO JHUCKPETHOTO MpeoOpa3oBaHUs; IEKOJEP COCTOMUT M3
0710KOB: O6JI0OK 00OPAaTHOTO AUCKPETHOTO MpeoOpa3oBaHusl U OJOK PEKOHCTPYKIMU YIAaJCHHBIX
0JIOKOB.

Kogep Oekopep
Ypanenue O6patHoe PekoHcTpyKums
- OAHOPOAHBIX > OKnN > > EKI'I > yAaneHHbIx —>
6nokoB ©nokoB

PucyHnok 1 — Biiok-cxeMa 0CHOBHBIX 3TallOB METOAA.

B konepe Ha mepBoM 1mare m3oOpakeHue pa3OuBaeTcs Ha OJOKH pa3mepoMm 8 Ha 8
nukcenei. Jlanee ams Kaxaoro 0J0Ka BBIUUCIAETCS MEpa KOHTPACTa, KOTOPasi UCIOIb3yeTCs
KaK Mepa OLIEHKH OJTHOpOJHOCTH oOnacTu. Ha BTOpoM miare aJis n300paskeHus: MpUMEHSETCs
cxarue ¢ nomomsio JIKII mpeobpazoBanusi.

B nexonepe nmpumensiercsi oopatnoe JIKII mpeoOGpaszoBanue. [lanee n3obpaxeHue c
yAaNeHHBIMU OJIOKaMH BOCCTAHABIIMBAETCS C IMIOMOIIBI0 METO/Ja PEKOHCTPYKIIUU
nzo0paxenwii 1, c. 26-30].

st ynanenus 6JI0KOB HCIIONIB3yeTCs MPOLeypa NONCKa KBA3UCTAIMOHAPHBIX OJIOKOB.
Jlis 4ero UCHONB3yeTCsl OMUCAaHHE TEKCTypbl C TIOMOIIbI0 MOMEHTOB THCTOTPaMMBbl
MHTEHCUBHOCTEH »11eMeHTOB u300paxenusa. Ilycts L - ciydaiiHas BeIMYMHA, KOTOpas
OmnpesieNiAeT JUCKPETHYIO HHTEHCUBHOCTh u3o0pakenusi, H(L(i,j))- cooTBercTBYMOLIME

3HAUEHUS THCTOrpaMMbl. M3BecTHO, uto M -ii MomeHT L(i, j) OTHOCHTENBHO CpEIHEro
3HAUEHUS ONpPeEEIeTcs POPMYIIO:

w,(L)= D (LG, j)— L) H(L(, ))) (1)

(i)l
rie L - cpeiHee 3HAUEHHE APKOCTE HIEMEHTOB JIOKAILHOM OKPECTHOCTH W .
W3 Beipaxenus (1) cmemyer, uto u,=1, a g =0. Bropoii MOMEHT, KOTOpBII
Ha3bIBAETCsI JUCIepcHeil 1 0603HaYaeTcss Kak o (L), CIYXHUT ISl OMKCaHus TeKCTypbl. OH

SABJISICTCS TaK)K€ MEpPOM KOHTpacTa HWHTEHCUBHOCTH W TPUMEHSAETCS Il  ONHCaHUs
OJIHOPOJHOCTH TIOBEPXHOCTEN. B HEKOTOpBIX paboTax B Ka4eCTBE MEPHI KOHTPACTa TEKCTYPhI
MpeiaracTcs UCMoJb30BaTh ClIeyIoNIee BhipaxeHue [2, c. 50-55]:

I
Cli, j)=1-—
G =1 @

rae o’ (L) - nucnepcus B OKpecTHOCTH NXM, k=0,8 - K03pHUIHEHT HOPMUPOBAHUSI.

)

[Tocne sTana yaaneHus A OCTAIbHBIX OJOKOB IPUMEHSIETCS IUCKPETHOE KOCUHYCHOE
npeoOpazoBanue (JKII). JAKII mpencraBnser m3o0pakeHWe B BHUAE CYMMBI TapMOHHUK C
pa3IMYHOM aMIUINTYOM M 4YacTOTOM M SBISETCS OCHOBOM MEXIAYHapOJHOTO CTAaHIApTa,
KOTOPBIN UCIOJIB3YETCS B aJITOPUTME CxKaTs u3o0pakeHuit ¢ norepsimu JPEG.

B nexonmepe U1l BOCCTaHOBJIEHHUS yJAJEHHBIX OJOKOB MpEUIaraercsi UCIOJIb30BaTh
METO/]I BOCCTAHOBJICHUSI 3HAUEHUN MUKCeseld n300pakeHNn Ha OCHOBE TEKCTYPHOI'O aHAJIU3a.
JlaHHBI MeTOJ 3aKJIIoYaeTcss B IOMCKE CaMONOJOOHBIX obOjacTeld Ha H300pakeHUH U
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KOMMPOBAaHWU MX B 00JacTh C OTCYTCTBYIOLIMMH MHKCENIAMHU. J[aHHBIM METOI MO3BOJISET
KOPPEKTHO BOCCTAaHABJIHMBATH MOTEPSHHBIE OJIOKH, HE pa3MbIBasi CTPYKTYpY U300paxeHus [3,
C. 52-56.].

Jlanee mpuUBOIATCS HEKOTOpBIE MpUMEphl 00paboTku m300pakenuii. MccnenoBanue
3¢ (HEeKTUBHOCTH TPOBOAATCS Ha TECTOBBIX M300PaKEHUSX, I OTCYTCTBYIOLIME IMHUKCENN
HAXOJATCS Ha OJTHOPOJHBIX yUACTKaX TEKCTYPHBIX 00JIaCTEH.

Ha pucynke 2 mpejactaBieH NpuMep BOCCTAHOBIICHUS HM300pakeHUs «J/lodka», a Ha
pUCYHKe 3 MpuMep BOCCTaHOBJICHHS (hparMeHTa m3oOpakeHus «@Ppykmuol» (2 — UCXOTHOE
n3o0pakeHue; 0 — N300paKeHUE C OTCYTCTBYIOIIMMU OJIOKaMU THKCENEel; B — H300pakeHue,
BOCCTaHOBJIEHHOE METOJIOM PEKOHCTPYKIUH).

Pucynok 2 - BoccranoBienune nzodpaxxenus JIooka.

AHanu3 pe3yabTaToB 00pabOTKU MMOKA3bIBAET, UTO MpeAsiaraéMblii METO]| MO3BOJISET
CHUHTE3UPOBATh TEKCTYPY C OTHOBPEMEHHBIM BOCCTAHOBIICHHEM CTPYKTYPbI H300paKeHUs, IPU
9TOM METOJ SBJISIETCS POOACTHBIM K pasMmepy, (opMe, TeOMETPUUYECKHMM OCOOEHHOCTSIM
obnmactu BoccTaHOBIEHHUA. CTOUT OTMETHUTh, YTO KOJMYECTBO YAANCHHBIX MUKCEIeH
cocrapisieT npumepHo 30% ot ux obiiero konuyecTBa. OTCYTCTBYIOLIME OJIOKM HAXOASATCS Ha
y4acTKax CO CJIOKHOU TEKCTYPOM, IIPU ITOM MPEIIOKEHHBIA METOJL HE IPUBOIAUT K PA3MBITHIO
TEKCTYPbI IPU BOCCTAHOBJIEHUU OOJIBIINUX 00JIacTel C MOTEPSIHHBIMH MUKCEIISIMU.

Pucynok 3 - BoccranoBienune (pparmenTa nzodpakenust @pykmol.

B 3akiroueHnn MOKHO clienarTh CaeayIouiie BbIBOIbI.

[Ipenmaraercss HOBBIH MOAXOJA K CXATUIO HM300paKEHMH HAa OCHOBE MeETOZa
PEKOHCTPYKIMHU, KOTOPBII COCTOUT M3 MPOLEAYPHl yAaIEHUS KBaJPATHBIX OJIOKOB MHUKCEIeH
Ha U300paxeHnH (PUKCUPOBAHHOTO pa3Mepa C MOCIEAYIOUUM KOJAHPOBAHHEM OCTABIIMXCS
osokoB MetosnoM JPEG. B xauecTBe MeTo/1a BOCCTAaHOBIICHUS M300paKeHUM BHIOpAH METOJ
PEKOHCTPYKIIMU HAa OCHOBE TEKCTYpHOTO aHaiM3a. J[aHHBI METOJ 3aKII0YaeTCs B TOUCKE
caMoT0TI00HBIX 00JIacTel Ha N300paKEHUHU M KOTTMPOBAHUH X B 00J1aCTh C OTCYTCTBYIOIIIMMH
nukceinssmu. Cxxatue B npeajaracMom noaxoa€ NMporucxoaurT 3a CUCT YMCHBIICHHW A KOJIMYCCTBA
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0JI0KOB M300pakeHus, 17151 KoTopbix ucnonb3yercs JPEG. [Tokazana a3 dekTHBHOCTH MOX012
Ha HCCKOJIBKUX IMPUMECPAX IMPU BOCCTAHOBJICHUHA 6JIOKOB C MUKCECJIsIMU Ha I/I306pa)KCHI/II/I.

Cnucok JurepaTypsbl

1. Boponun B.B. MeToa peKOHCTPYKIIH N300pakeHUI Ha OCHOBE MHTEPIIOJISALIUU TPAHUIL]
00BEKTOB KyOMYECKHMMH CIUIafHAMH. YCIIEXH COBPEMEHHOW pPaJMOIICKTPOHHKH, No6 —
MockBa: 1U3a-Bo Pagunorexnuka, 2012. — C. 26— 30.

2. Xypasenp .M. Kpatkuii kypc Teopun o6padotku nuzobpaxenuii / U.M. Xypasens. —
M., 2002.

3. Mapuyk B.1., Boponun B.B. PexkoHcTpykuMs 3HAa4Ye€HHHA YTpadeHHBIX IHKCEIEH
U300paXeHHi B YCJIOBHUAX OTPAaHUYECHHOH ampuopHoW uHpopmanmu//HaydHo-TeXHUYECKUE
BeoMocTH CaHkT-IleTepOyprckoro rocyaapcTBEHHOIO MOJIMTEXHUYECKOIO YHHUBEPCHUTETA.
HNudopmaruka. Tenekommynukanuu. Ynpasienue. 2009. T. 1. Ne 72. C. 52-56.

Belgrade, Serbia 47



«Theoretical &Applied Science» www.T-Science.org

SECTION 4. Computer science, computer engineering and automation

Nastashchuk Natalia Alexandrovna

Associate professor, Doctor of Philosophy in Pedagogy,
Russian Federation, Omsk,

Omsk State Transport University,

Department “Informatics, applied mathematics and
mechanics”

COMPUTATIONAL LOGIC IN ENGINEERING EDUCATION

The article is considered Computational Logic generally. It reveals the major and
essential parts of Computational Logic applied in engineering education as well as in
engineering professional activity.

Keywords: computational logic, engineering education.

In a modern informational community, an engineer professional activity is closely
connected with using computers. In engineers’ practice, the machine-computing technique is
widely applied for computing, projecting and running of digital devices, computer-aided design
(CAD), organization and planning of experimental study and research, data processing in
testing of machines and mechanisms, etc. Therefore, at university engineers of all technical
branches have to acquire some abilities and skills in performing industrial and scientific tasks
using digital means.

One of the primary skills of engineers’ informational competence is their knowledge in
the field of Computational Logic (CL). It is mainly about the use of logic to perform or reason
about computation. CL bears a similar relationship to computer science and engineering as
mathematical logic bears to mathematics. It is synonymous with “logic in computer science”

[4].

CL is a wide interdisciplinary area having its theoretical and practical roots in artificial
intelligence (AA), computer science, logic, and applied mathematics. Its wideness of scope
anchors in the power and generality of logic based reasoning across the spectrum of scientific
disciplines, and in its practical use in the form of computer supported automated tools. CL
centers around the famous definition: Algorithm = Logic + Control. According to this view,
algorithms consist of a problem description (the logic part) along with a strategy to carry out
useful computations on this description (the control part). The field of CL covers all kinds of
applications of logic in computer science [6, 7, 12].

CL builds upon traditional logic, which was originally developed to help people think
more effectively. It employs the techniques of Symbolic Logic which is often divided into 2
branches: Propositional Logic and Predicate Logic. Symbolic Logic has been used to build the
foundations of mathematics and computing [7, p.9]. The field of CL includes all types of logic
(Boolean Logic, Description Logic, First-order Logic (or Predicate Calculus), Formal Logic,
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Fuzzy Logic, Mathematical Logic, Modal Logic, Predicate Logic, Propositional Logic).
Boolean Logic, Propositional Logic and Predicate Calculus are the most important ones in
engineers’ education.

Especially in the 21* century, the role of CL is the most important one. The 21% century
is called the age of AA. The particular feature of up-to-day machine consciousness is its ability
to processing and perception of models of material real objects in the form of mathematical and
logic abstractions. The fundamental base of AA is Propositional Logic, Mathematical Logic
and syllogistics [Kowalski R., Lyapunov A.A., Luger G., Pospelov A.A., Pospelov D.A. et. al].
So as you can see the importance and necessity of engineers’ training in the area of CL are
essential.

Enhancement of technical objects, devices and systems and the development of new
technological processes are possible only on the base of the most up-to-date tools and methods
of data handling, methods of info-logical and mathematical modelling, methods of engineering
and designing which are based on up-to-date applications of CL. So, the engineer activity has
a very inventive character. That is synthesis of theory and practice, “deduction” and
“production” [8]. On the one hand, an engineer has to discover original and innovative solutions
in actual practice. On the other hand, he has to take into account the hard conditions of the
techno-economic reality. Moreover, his invention has to bring in an economic efficiency.

There is the teaching devoted to finding some generic rules that would explain creation
of new, inventive, patentable ideas [Altshuller G.S.]. It is called Theory of Inventive Problem
Solving (TIPS), but it is better known by its Russian acronym TRIZ (Teoriya Resheniya
Izobretatelskih Zadach). In brief, successful making decision of scientific-technical problems
is implemented by means of using the methods of revealing and finding out the solutions of
contradictions [Altshuller G.S., Petrov V., Shapiro R.B., Zusman A.V. et. al]. Most of these
methods are based on fundamental concepts and rules of Logic, drawing conclusions, cognitive
judgments and proof arguments, decision heuristics and some heuristic methods and algorithms.
Therefore, CL is one of the most important and significant components of the TIPS technology.

In 1938, the Russian physicist V.I. Shestakov was the first in the world (K. Shannon did
it 2 years afterwards) who proved the possibility of describing and transformation of the relay
switching circuits by the methods of Boolean Logic. From that moment Practical Logic arose;
it made mainly engineering tasks. Therefore, Practical Logic is also called Engineering Logic
[1, 2, 3, 5]. It unveils and solves graphic and analytical synthesis of combinational logical
circuits (multiple-argument methods of minimization of logical functions), synthesis of micro-
programmed automata on the base of integrated and relay circuits [Caldwell S.H., Lobanov
V.1, Nepeivoda N.N. et. al].

Analysis and synthesis of combinational logical circuits are realized using the apparatus
of Boolean Logic. It deals with logical functions which can take on a value from the set {0, 1}.
All these functions can be described by means of truth tables. There are 16 logical functions (or
operations) for 2 arguments. The basic operations of Boolean Logic are the following ones:
AND (conjunction), OR (disjunction), NOT (negation or inversion).

In Boolean Logic all operations are executed with logical variables and conformed to
the laws of Boolean Logic. Actually in engineer practice are used only 2-3 laws of Boolean
Logic — De Morgan’s Laws and Elimination Law in the form of Karnaugh map (also known as
the K-map). The K-map allows to solve a problem of minimization of logical functions finely
and easily. It reduces the need for extensive calculations by taking advantage of humans'
pattern-recognition capability. The algorithm of work with the K-map was worked out by V.I.
Lobanov and stated in [9] more than 40 years ago.

Digital Logic is the application of Boolean Logic of 0 and 1 to electronic hardware
consisting of logic gates connected to form a circuit diagram. These logical elements AND-
NOT and OR-NOT are the functional base and with the help of these ones any arbitrary complex
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computer or digital electronic gate circuits can be designed. Simulation of electrical circuit is
based on Boolean Logic. Automation of circuit stage in digital devices’ designing is executed
by using CAD, for instance, MicroSim Design Lab, PLIS, MAX+PLUS II, etc.

Now some words about another important engineer inventions having logic base.
Programmable logic controllers (PLC) are widely used in the field of automation of
technological processes, controlling of vehicular traffic, in communication systems, robotics
technology. PLC is a controller with a programmable logic; it is an electronic component of
industrial controller (a special computerized device).

Automata-based programming is a programming paradigm in which the program or its
part is thought of as a model of a finite state machine or any other formal automaton. There are
used such programming languages as Java, JavaSript, C/C++ and international standard
IEC1131-3 (standardizes programming languages for industrial automation of PLC) [10, 11].
Also there is an instrumental tool for visual designing of automata-based program, for instance,
Microsoft Domain-Specific Language Tools.

As you can see, application of CL in engineering education is major and essential:
designing of computing engine on the base of synthesis of micro-programmed automaton,
construction of digital systems of data processing, controlling system of technological
processes, controlling system of vehicular traffic, industrial software etc.

Indeed, a good engineer is a person who is able to focus on a large variety of information
and assimilate new perspective trends. But he should not to know everything. Although, is it
possible to know everything about his own profession? So, at a technical university a future
engineer has to study and learn the following fundamentals in the field of CL : Boolean Logic,
the K-map for 8-12 variables as more effective way in handy manual minimization of logical
functions; the formal synthesis of micro-programmed automaton; heuristic methods of
synthesis of combinational logical circuits; basic principles of designing PLC used in the
controlling systems of technological processes.
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EXACT METHODS OF LINEAR PROGRAMMING FOR CHOOSING ROCK
FAILURE CONDITIONS

The article represents the result of exact methods of linear programming choice,
determines dominant rock failure conditions, suggests using electrothermal discharge in
combination with traditional energy sources in order to reduce rock failure capacity.

Keywords: rock failure, electrothermal discharge, methods of linear programming, rock
failure conditions.

Introduction. According to the Directive of the European Parliament and the Board “on
the efficiency of energy and energy services end use, and on revocation of the Board’s Directive
93/76/EEC” of April 5, 2006 (2006/32/EU) [1, p. 8], the energy-efficiency increase of rock
failure process is an urgent and topical task. In order to implement this directive innovative
methods and means, which use combined load of rock mass, are developed. This combined load
of rock mass occurs due to joint use of both traditional and alternative energy sources. Under
the combined influence of both internal and external loads, potential energy accumulates in a
mass. When the critical load values are reached, failure processes begin. Quantitative values of
external sources energy potential are considered to be necessary and sufficient when the
medium’s internal potential is activated. The use of specified requirements makes it possible to
reduce energy consumption of medium failure. Thus, with the help of combined static-dynamic
bottomhole load, artificial, additional to the natural, technological cracking occurs. It reduces
specific energy output of the bottomhole failure, increases efficiency and enhances performance
of work tools and extends their lifespan.

Objective. The objective is to choose and ground the optimum type of external load for
rock failure with accordance to the environment conditions and technological potential of rock
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failure systems. The use of exact methods of systems linear programming in tasks of choosing
the external load type for rock failure is introduced for the first time.

Factual statement. At present rock failure process involves using drills, hammers,
milling cutters, hydrodynamic machining and electrothermal discharge [2, p. 7—8; 3, p. 119 —
142; 4]. Basic conditions for efficient rock failure [5] are:

- X1 — capability of broken particles forced removal;

— x2 — efficiency constant when increasing rock strength;

— x3 — selectivity to rock internal structure change;

- x4 — possibility of creation of rock failure system adapted to variable rock structures;
- x5 — possibility of fine dust removal from the failure area;

- X6 — possibility of using dry dedusting;

— x7 — use of forced hydrodedusting.

In order to conduct system analysis of failure conditions, table 1, it is suggested to use
exact methods of linear programming. Exact methods make it possible to get adequate results
when using integral values for availability assessment of a failure condition in every method of
rock failure. Iterative methods, as opposed to exact methods, make it possible to get relative
values with possibility of error estimation [6, p. 35 — 64].

Table 1
Matrix of initial data for failure conditions assessment in methods under analysis
Rock failure methods Condition, A Sum,
X1 X2 X3 X4 X5 X6 X7 B
drills, y1 1 0 0 1 1 1 1 5
milling cutters, y2 1 0 0 1 1 1 1 5
hammer, y3 1 0 0 0 0 1 1 3
hydrodynamic 0 0 0 0 1 0 1 2
machining, y4
el.ectrothermal 0 1 1 1 0 1 0 4
discharge, ys

Among exact methods of system analysis of failure conditions the Jordan-Gauss method

is marked out. It differs from the existing ones because [7]:

- it provides answers in case of a null determinant;

— the volume of mathematical calculations does not increase even if the quantity of
equations increases.

The Jordan-Gauss system analysis method differs from the Gauss method [8] because
it uses the rule of rectangle, not a triangular matrix. Using the rule of rectangle makes it possible
to reduce time needed for solution and the amount of computer random-access memory used
[9, p. 419 —421]. According to the Jordan-Gauss method, the matrix of initial data is tabulated
to the matrix of failure condition calculation, table 2.

Table 2
Tabulated matrix of failure conditions assessment according to the Jordan-Gauss
method
1(PE) 0 0 1 1 1 1 5
1 0 0 1 1 5
1 0 0 0 0 1 1 3
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0 0 0 0 1 2
0 1 1 1 0 1 0 4

[

where {1, 0, 0, 0, 0} is the main diagonal of the matrix.

In consecutive order, from the first element downward, we choose the permissive
element PE, which lies on the main diagonal of the matrix. The permissive element equals one.
On the place of permissive element we get 1, and in the column we write zeros. All other
elements, including those of the column B, are determined according to the rule of rectangle [9,
p. 419 —421]. In order to do that we choose four numbers, which are situated at the vertexes of
the rectangle and always include the permissive element.

The elements of the matrix, table 1: external element EE = CE — (A - B) / PE;

permissive element — PE;
summable element — SE =yi / PEi
elements of the matrix — A and B
The calculations of summable and external elements are represented in the table 3.

Table 3
Calculation of summable and external elements of the first stage
Eleme X1 X2 X3 X4 X5 X6 X7 B
nt
SE 1/1=1 0/1=0 0/1=0 1/1=1 1/1=1 1/1=1 1/1=1 5/1=5
1- 0- 0- 1- 1- 1- 1- 5-
EE | (1-1/1)= | (0-1/1)= | (0-1/1)= | (1-1/1)= | (1-1/1)= | (1-1/1)= | (1-1/1)= | (5:1/1)=
0 0 0 0 0 0 0 0
1- 0- 0- 0- 0- 1- 1- 3-
(1-1/1)= | (0-1/1)= | (0-1/1)= | (1-1/1)=-| (1-1/1)=-| (1-1/1)=| (1-1/1)= | (5:1/1)=-
0 0 0 1 1 0 0 2
0- 0- 0- 0- 1- 0- 1- 2-
(1-:0/1)= | (0-0/1)= | (0-0/1)= | (1-0/1)= | (1-0/1)= | (1-0/1)=| (1-0/1)= | (5:0/1)=
0 0 0 0 0 0 0 2
0- 1- 1- 1- 0- 1- 0- 4-
(1-0/1)= | (0-0/1)= | (0-0/1)= | (1-0/1)= | (1-0/1)= | (1-0/1)= | (1-0/1)= | (5:0/1)=
0 1 1 1 0 0 0 4
As a result of calculations, the table 4 is formed:
Table 4
Table of the second stage calculations according to the Jordan-Gauss method
X1 X2 X3 X4 X5 X6 X7 B
1 0 0 1 1 1 1 5
o NN o 0 0 0 0
0 0 0 -1 -1 0 0 -2
0 0 1 0 1 2
0 1 1 1 1 0 4

table 5.
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Table 5
The third stage of calculations according to the Jordan-Gauss method

X1 X2 X3 X4 X5 X6 X7 B

1 0 0 1 1 1 1 5
o N 1 I 0 4
0 0 0 -1 -1 0 0 -2

0 0 0 0 0 1 2

0 0 0 0 0 0 0

On the place of permissive element we get 1, and in the column we write zeros. All other
elements, including those of the column B, are determined according to the rule of rectangle [9,
p. 419 — 421]. In order to do that we choose four numbers, which are situated at the vertexes of
the rectangle and always include the permissive element PE. The third stage calculations of

summable and external elements are represented in the table 6.

Table 6
The third stage calculations of summable and external elements
X1 X2 X3 X4 Xs Xe X7 B
1- 0- 0- 1- 1- 1- 1- 5-
(0-0/1)=1 | (1-:0/1)=0 | (1-0/1)=0 | (1-0/1)=1 | (0-0/1)=1 | (1-0/1)=1 | (0-0/1)=1 | (4-0/1)=5
0/1=0 1/1=1 1/1=1 1/1=1 0/1=0 1/1=1 0/1=0 4/1=4
0- 0- 0- -1- -1- 0- 0- -2-
(0-0/1)=0 | (1-:0/1)=0 | (1-0/1)=0 | (1-0/1)=-1 | (0-0/1)=-1 | (1-0/1)=0 | (0-0/1)=0 | (4-0/1)=-2
0- 0- 0- 0- 1- 0- 1- 2-
(0.0/D)=0 | (1:0/1)=0 | (1:0/1)=0 | (1-:0/1)=0 | (0:0/)=1 | (1-:0/1)=0 | (0-0/1)=1 | (4-0/1)=2
0- 0- 0- 0- 0- 0- 0- 0-
(0-0/1)=0 | (1-:0/1)=0 | (1-0/1)=0 | (1-0/1)=0 | (0-0/1)=0 | (1-0/1)=0 | (0-0/1)=0 | (4-0/1)=0
The results of the calculations are tabulated to the table 7.
Table 7
Results of the third stage calculations according to the Jordan-Gauss method
Rock failure method X1 X2 X3 X4 X5 X6 X7 B
cutting (y1) 1 0 0 1 1 1 1 5
milling cutters (y2) 0 1 1 1 0 4
ercussion (y3) 0 0 0 -1 -1 0 0 -2
hydro (y4) 0 0 0 0 1 0 1 2
electrothermal (ys) 0 0 0 0 0 0 0
The analytical definition of rock failure initial conditions:
Xi = B — EE+1)i + EE+2)j +... + EEd+m-1)) , (1)
where i — the number of conditions, 1. u.;
Jj — the number of methods, r. u.
The initial conditions of rock failure conditions with specific method:
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X1=5-X4+X5+ X6+ X7,
X2 =4 - X3+ X4 + Xs,

X3 = -2 + X4 - X5,
X4=2-X5+X7,

x5=0.

Variables xs, x¢, X7 are taken as free variables that determine other variables [9].
Variables xs, X6, X7, according to the method, equal zero, variables x1 = 5, x2 = 4. There are no
negative values among basic variables. Thus, given solution is reference, it has dominant
meaning.

According to the Jordan-Gauss method, conditions x1 and x2 are determined as dominant
ones. According to these conditions we choose and ground rock failure conditions for using
drills, milling cutters and electrothermal discharge. Using technical data from “Chrome”
catalogues [10], we determine that efficiency of electrothermal discharge failure method is up
to 1.5 times higher than efficiency of failure methods that involve cutting or using milling
cutters. That is why the method of electrothermal discharge is chosen to be the optimum method
for rock failure.

Conclusions and recommended practice

1. The exact method of linear programming is grounded and used in tasks of external
load type choice for rock failure.

2. The Jordan-Gauss method is proven to be optimum for choosing external load types
for rock failure.

3. According to the Jordan-Gauss method, it is determined that dominant conditions for
rock failure are broken particles forced removal and efficiency constant in case of rock strength
increase.

4. The method of electrothermal discharge is chosen to be optimum for combination
with traditional rock failure methods.

References

1. JlupekTrBa €BpOINEHCKOTO TapiaMeHTa M COBETa «Ipo 3(PPEKTHBHOCTH HCIIOIB30BAHHS
SHEPrMH M DSHEPreTMYeCKHe YCIyr'M, a TakkKe Ipo OTKIOHeHHEe JIMpeKkTuBBl coBeTa
93/76/EDC» ot 5 anpens 2006 roma 2006/32/EC. - Been. 2006-04-27. - 28 c.

2. CnuBak, A. M. MexaHuka ropHbIX opon : yueO. uist By30B. - M. : Henpa, 1967. — 192 c.

3. bpeumH B. . BypeHne cKkBakuH CIEIMaIbHOTO Ha3HA4YeHus : y4uel. mocodue. — Tomck. :
TIIY, 2006. - 255 c.

4. bypoBble CTaHKH M1 OTKPHITHIX TOpHBIX pador. / MMHC RUDGORMASH Mining
Machinery Holding Company. URL: http://www.mmbhc-
rudgormash.com/printa.php?viewa rch=3 75&arhiv=4 (mara oopamenus 21.10.2013).

5. bapon JI. U. Pa3zpymienue ropHeix mopoJ npoxoadeckumu kombaiinamu. Tom 1. Hayuno-
METOAMYECKHE OCHOBBI. Paspymienne pe3noBbiM mHCcTpyMeHToM. / JI. M. Bapon, JI. b.
['matman, E. K. PyGenkos ; - K. : Hayka, 1968.- 216 c.

6. Camapckuii, A. A. 3aaun ¥ yIpaXHSHHSI 110 YMCICHHBIM MeTonam. / A. A. Camapckwid, I1.
H. Babumesuy, E. A. Camapckas ; - M. : Oautopuan YPCC, 2000.- 208 c. — ISBN 5-8360-
0158-8

7. Pemienne cucrteMbl JUHEWHBIX ypaBHeHM wmetonoMm [aycca-)Xopnana / 3anaunm
ormrumm3anmn. - URL: http://www.uchimatchast.ru/aplication/gaus.php - (nara oOpameHus
21.10.2013).

56



Applied scientific research, 30.11.2013

8. Meron T'aycca / Teopuss BepoATHOCTH © Maremarmueckas craructuka. - URL:
http://math.semestr.ru/gauss/methodgauss.php/ - (mata obpamenus 10.10.2013).

9. bepexnas E. B. MaTemaTtuueckue MeTO1bl MOJICTMPOBAaHMsI SKoHOMUYeckux cuctem. / E. B.
bepexnas, B. 1. bepexHoii ; - M. : ®unancsl u cratuctuka, 2006. - 432 c. - ISBN 5-279-
02940-8.

10.  TlocraBka ropHo-maxTtHoro obopynosanus. / FAst . — URL:
http://krommos.narod.ru/krom.htm/- (gata o6pamenus 01.11.2013).

Belgrade, Serbia 57



«Theoretical &Applied Science» www.T-Science.org

SECTION 7. Mechanics and machine construction.

Grinchenko Vitaliy Anatolyevich
Candidate of Engineering Sciences, Senior professor
Stavropol state agrarian University

JUSTIFICATION OF THE BASIC DESIGN OF A LINEAR ELECTRIC MOTOR

The paper proposes a method of justifying the basic design of a linear electric motor.
This method allows you to select the source data for the design and shows the principle of the
development of new designs of linear electric motors.
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OBOCHOBAHHME FA30BOM KOHCTPYKIIMHU JINHEWHOI'O
SJIEKTPOJABUT ATEJIS

B cmamve onucvisaemcs memod 000cHo8anus 0a30801 KOHCMPYKYUU JTUHENHO20
anekmpoogueamens. Omom Memoo No380Jsem  8bloOpamb  UCXOOHble OaHHble  OJis
NPOEKMUPOBAHUsL U NOKA3bIBAem NPUHYUN pa3padOmKu HOBbIX KOHCMPYKYUL JTUHEUHbIX
aneKkmpoosuzamenell.

Kniouegvie cnosa: numeunviii snekmpoogueamens, UCHOTHUMETbHbIUL MEXAHU3IM,
MsA206a51 XAPAKMEPUCTMUKA, MACHUMONPOBOO, HAMACHUYUBAIOWUE KAMY UK.

B mammHocTpoeHHH, arpOTEXHUKE, MEIUIIMHE, TUAPO- U THEBMOTEXHUKE CYILIECTBYET
OTPOMHOE  KOJNMYECTBO HCIOJHUTENBHBIX MEXaHHU3MOB, COBEPIIAIONIMX BO3BpPATHO-
MOCTyINATeNIbHbIE TMEpEMEIICHHs 3aJaHHON aMIUIUTyAbl. B OCHOBHOM Takue ycTpolcTBa
MUHUATIOPHBI U TPeOYyIOT CO3/aHus IUIaBHBIX NepeMenieHuil. Hanbonee mepcrieKTUBHBIM
CIIOCOOOM yMpaBJICHHUS UX MEPEMEIIECHNUEM SBIIETCS AeKTpudeckuil npusoj. K takomy tuiy
MPUBOJA OTHOCSTCS  JIMHEHHBIE  ANEKTPOABHUTaTENM, TMOJBIKHAS  YacTb  KOTOPBIX
HETIOCPEJICTBEHHO CBs3aHa C mepemerntaembiMu Maccamu [1, ¢. 37]. [IpuBoasl ¢ TUHEHHBIMU
ANEKTPOABUTATEISIMU BCTpauBaloTCs B 000pyAOBaHUE U pa3pabaThIBAIOTCS CHEIHAIBHO s
pelIeHNs KOHKPETHBIX TEXHOJOTMYeCKMX 3ajad. WX ucnosp30BaHHME IO CPABHEHUIO C
CEpUMHBIMH AJIEKTPOJABHUTATEISIMA CO3/1a€T JIOTIOJHHUTENIbHBIE TPYAHOCTH, CBSI3aHHBIE C
HEOO0XOIUMOCTBIO MHIMBUAYAIBHOW Pa3paOOTKU KOHCTPYKIMH Ui KaXJIOTO0 yCTPOHCTBA B
otnenbHocTH. Ho mpu TakoM moaxoze moBbimaeTcss 3()(PEKTUBHOCTh TEXHOJIOTHUYECKOTO
00OpYyJIOBaHUSI B LIEJIOM, a TaKXe IOSBIAETCS BO3MOXHOCTh ONTHUMAJIBHO HCIOJIH30BAThH
PECYpPCHI JIEKTPUUYECKOro IpuBoja [2, c. 206].

OCHOBHBIM YCIIOBUEM B OIIMCAaHHOM CIy4yae SBJISETCS IUIABHOCTb IE€PEMEILEHUS,
KOTOpasi BO3MOXKHA TP THIEPOOTMUECKON TATOBOM XapakTepuctuke. Ee co3paroT muHelHbIe
AJIEKTPOBUTATENN C MPSIMOYTOJIbHOM (POPMOI MOJIIOCOB SKOPSL U MarHUTOINpoBoaa [3, c. 68].
DTy KOHCTPYKIIMIO MAarHUTHOM CHCTEMBl BbIOMpaeM 3a 0a30Byt0. OOmEnpuHATON
KJIacCU(PUKAUM KOHCTPYKIIMA MArHUTHBIX CHCTEM JIMHEWHBIX OJJICKTPOJBHUTATENCH He
CYILIECTBYET, IOATOMY 0a30BYI0 KOHCTPYKIIHIO OXapaKTepU3yeM TEPMUHAMU, UCII0JIb3Y EMbIMU
aBTOPUTETHBIMU aBTOpamH. [1o mpemioxxenHon kinaccudukanmu B [4, ¢. 49] runepbonnueckuit
BUJ TATOBOM XapaKTEpUCTHUKU OOECleynBaeT KOHCTPYKLUHS M3 JBYX CHMMETPHYHBIX
LWIMHIPUYECKUX MarHUTONPOBOAOB C IUIOCKMM MPSIMOXOJOBBIM sikopeM. Mcnombsys
TepMUHOJIOTHIO W3 [5, c. 15], 6a30Byl0 KOHCTPYKIIMIO MOXHO OXapaKTEPHU30BaTh Kak
COCTOSIIIYIO U3 JBYX CUMMETPUYHBIX HEMTPAIbHBIX MarHUTHBIX CUCTEM COJIECHOMIHOTO THUIIA.
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CormacHo [6, ¢. 63] 6a30ByI0 KOHCTPYKIHUIO OXapaKTEPU3yeM KaK C BHEITHUM TapesibuaThbiM
SIKOPEM.
ba3oBass KOHCTpyKuMs J1I000r0 JIMHEWHOTO SJEKTPOABUTATENS] HMMEET ClIeAyIollne
ocobennoctu [4, ¢. 58]:
® MaTepualbl JIJIsl €€ U3rOTOBJICHUS OOBIYHBIC JIJISl DJIEKTPHUUECKUX MAIIIWH;
® pa3Mepbl MAarHUTHOW CUCTEMBI AJIEKTPOIBUTATENISI PACCUUTHIBAIOTCS TAKUM 00pa3oM,
YTO MEXKIY €€ SKBUBAJECHTHON WHAYKTUBHOCTHIO M BEIMYMHOW SKBUBAJIECHTHOTO
BO3JIyIITHOTO 3a30pa CYIECTBYET MPsIMO MPONOPLUOHATIbHAS 3aBUCUMOCTb;
® TOK TPOTaHHUsA SKOPS MPU HOMUHAIBHOW MeXaHW4YeCcKoW Harpyske coctasisieT 40 %
OT HOMUHAJIBHOTO;
® [IOJIIMITHUKOBBIE 3JIEMEHTHI BBIMOJHSAIOTCS W3 HEMAarHUTHBIX MAaTEpUaloB s
VCKITFOUCHHUSI TIPUITUTIAHUS STKOPS.
Kpowme Toro, nuHelHbIe 37eKTPOABUTATENH MOTYYat0T Bce Ooblee pacpoCTpaHeHHe
Omaromaps cnegyromemy [3, c. 18]:
® HAaKOIUIEH OIpEAENeHHBbIH OMbIT B pa3pabOTKe U MPOU3BOJCTBE JIMHEHHBIX
3JIEKTPOIBUTaTeNei 1Jisi KOHKPETHBIX MEXaHU3MOB;
® MPOMBINIJIEHHOCTHIO  BBIIYCKAIOTCS MArHUTOMSITKME  MaTepHalibl, HMEIOIIne
OOJIBIITYI0 MHAYKIIMIO HACBHIMIEHUS W OO0JaJarollie CPAaBHUTEIBHO OOIBIINM
YAEIbHBIM 3JIEKTPUUECKUM COMPOTHUBIEHUEM, YTO MO3BOJISET COKPATUTh NOTEPU Ha
nepemMarainauBaHue U Toku dyko;
® COBPEMEHHBI YpPOBEHb TEXHOJIOTM IIO3BOJSET OCYIIECTBISTH  MacCcOBOE
MPOU3BOJICTBO JAHHOTO 000PYIOBAHHUS,
® BBICOKHI YpPOBEHb pa3BUTHUS DJEKTPOHHBIX KOMIIOHEHTOB, IIO3BOJISIOIINX
pa3pabaTbIBaTh CUCTEMBI YIIPABJICHUS JTFOOBIMU TEXHOJIOTUYECKUMU MPOIIECCAMH.
YuuThBas ONBIT Pa3paOOTKH OMHCAHHBIX KOHCTPYKIMH MArHUTHBIX CHCTEM U
TpeOOBaHUs, MNpeAbsSBIIeMble K HUM, Mpeayaraerca 0a3oBas KOHCTPYKUHUS JTHMHEHHOTO
anekTpoasurarens (puc. 1). Dta KOHCTpyKIHs OblIa pa3paboTaHa ¢ MOMOILIBIO OMHCAHHOTO
BblllIE MeTona [7, ¢. 5]. JIMHEHHBIN 3JEKTPOJABUIaTENIb COCTOUT M3 JIBYX LMJIMHAPHUYECKUX
MarHMTONpPOBOJOB 5 ¢ HaMarHuuuBaromumu karymkamu 4 u 7. B oceBoe orBepcTue
MAarHUTOINPOBOJIOB 5 BCTABJIEH IITOK 3, HA KOTOPOM 3aKpeIuieH IKopb 6. SIKopb 6 COCTOUT U3
JIBYX MAarHUTHBIX JUCKOB | M HEMAarHUTHOM MPOCHOWKHU 2. JIMHEHHBIN 3JEKTpOIBUTaTENb
paboraer ciaeayromuMm oOpasom. [Ipyu BKIIFOUEHHHM KaTYIIKH 7, TMPOTEKAIONIMH B HEH TOK
MHIYIUPYET MAarHUTHOE TOJI€, CUJIOBBIE JIMHUM KOTOPOTO 3aMBIKAIOTCS Y€Pe3 MarHUTOMPOBOJ]
5 ¥ MarHuTHY1O0 BCTaBky 1. [Ipu 3TOM BO3HUKAET CUJa, IepeMeliaronas skopb 6 BBepx. Y cuiine
Ha sikope 6 mepenaercs yepe3 IITOK 3 MCHOJHUTEIbHOMY MEXaHU3My. YBEJIUYEHHE TOKa Ha
KaTylke 7, IPUBOJUT K YBEJIMUYEHHUIO CKOPOCTH IepemenieHus sikops 6. Tok, mocrymnas Ha
KaTyumky 4, CO3/laéT MarHUTHOE I0Je, MOJA JACHCTBHEM KOTOPOrO SAKOPb 6 CTPEMHTCS
OIYCTUTHCSI BHU3. Y BEJIMYEHUE TOKA HA KAaTylKe 4 HapyllaeT paBHOBECHE MEXIY CUIaMU U
SAKOpb 6 ormyckaercs BHH3. Takum o0pa3om, mojaBasi Ha KaTylku 4 U 7 TOKU ONpeeeHHON
BEJIMYMHBI MOYKHO U3MEHATh IOJIOKEHUE AKOps 6. 3ajaBas TMHAMHUKY NEPEMEIICHUS SKOPS,
MOSIBJISIETCS. BO3MOKHOCTD YIPABIISATH IEPEMEIICHUEM UCTIOTHUTEIHLHOTO MEXaHU3MA.
[Tutanue karymiek 4 U 7 OCyHIECTBISETCS C UCIOJIb30BAHUEM IIUPOTHO-UMITYJIBCHOM
MOAYJISILMK, CpeJHEee 3HAYECHHWE TOKAa B HUX ONPENENSeTCs CKBAXXHOCTHIO UIMPOTHO-
UMIYJbCHOM Monynsauuu. g Toro, 4ytoObl JOOUTHCS IUIABHOCTH U IPEACKa3yeMOCTH
nepeMenIeHus IKOpsl AJIEKTPOABUTATENS MO ACHCTBUEM MArHUTOABUKYILEH CHUIIbI, B CXEME
0Ji0Ka ynpaBJIeHHs] OPraHu30BaHO JIBa KOHTYpa OTpHUIATeNIbHOM 00paTHOM cBs3u. KocBeHHBIM
napamMeTpoM TEKYIIEro TOJIOKEHUSI SIKOps SIBJISIETCS JEHCTBYIOLEE 3HA4YeHHE TOKa,
IIPOTEKAIOLIETr0 B KaTyIIKaX JUHEHHOTO AJIEKTPOABUTaATENS.
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Pucynok 1 — JInHelHbIH 3J1eKTPOABUTATEIb ISl MPUBOAA KJIANAHHOT0 MEXaHU3MA
nyJjbcaropa: 1 — MArHUTONPOBOASAIIIME JUCKH; 2 — HEMAarHUTHAasi MPOCJIOHKa sikops; 3 —
IITOK; 4, 7 — HAMArHMYMBAIOIIUE KATYIIKH; S — MATHUTONPOBO/BI; 6 — AKOPH

OnucaHHbIi METOA TO3BOJSIET OOOCHOBaTh 0a30BYH0 KOHCTPYKIHIO JTHHEHHOTO
JJICKTPOJIBUTATENSI TMpU  pa3pabOTKEe MCHOJHUTEIBHBIX MEXaHU3MOB, COBEPIIAIOIINX
BO3BPaTHO-IIOCTyNATENbHBIC TTEPEMEIICHUS 3aJaHHON aMIUTUTY AbIL. [Ipu 3TOM KOHCTpYKTOpam
HEOOXOMMO YUUTHIBATh YCIOBUE CO3/IaHUS SJICKTPOJABUTATENIEM MAaKCUMATILHOTO YCHIIUS TIPU
MUHUMAJbHBIX 3aTpaTax CTajH IJ1 U3TOTOBJICHUS JeTajieil MarHUTHOM CUCTEMBI U MEAH IS
HaMarHAYMBAIOIINX KaTyIIEK.
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Has been investigated the significance of the main typical characteristics of

craftsmanship traditions of Ganja on the basis of innovative technologies and methods in
research of urban culture in this ancient city. In this scientific work some basic local national
traditions also were researched from the historic-ethnological point of view.
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Ganja is one of the oldest cities and has more than 4000 years old as an urban center. This

consideration is proved on the basis of indisputable scientific arguments and facts [1-3].
Development of some local handicraft branches in Ganja historically offered necessary
facilities for progress of urban culture:

L.

II.

I1I.

In the territory of Azerbaijan the oldest samples of wood treatment were found in the
territory of ancient Ganja. Around Ganja area — in the region of Lake Goy-gol in the
IV-III millenniums BC have been discovered wooden thicker board, also wooden
sugar bowl, that concern to the end of the II millennium BC, found in Mingechevir
pitcher grave are material evidences of science thoughts. Have been discovered, that
initial ceramic production in Ganja and its surrounding regions are belong to the VIII-
VII millennium BC. In Ganja and its regions during centuries ceramic trade has
following kinds: 1. Building ceramic materials. 2. Unglazed ceramic products. 3. Glazed
ceramic products [1-3]. During many centuries in this ancient cultural and scientific
center developed different branches of craftsmanship.

The craftsmanship of carpet-making is one of the important cultural achievements of
the Eastern people. In Azerbaijan production of carpets appeared during I millennium
BC. In Ganja production of carpets differed with quickly development. Ganja carpets
are differing with pile. Thickness indicators of such kind of carpets with comparator
small number attract attention (25 x30), composition is more distinct and simple, most
of ornamental patterns have geometrical features, in coloring carpet samples were used
bright colors, local carpet masters skillfully used buta’s amatively patterns [4-6].

In traditional production of cloth manufactory trade historically played an important
place. This kind of craft that developed on the basis of local raw materials was tied with
cotton-growing economy. Since the time of the early Middle Ages, Ganja as Tabriz,
Ordubad have been the main center of Azerbaijan in production of cotton cloth. In this
ancient city printed cotton and calico fabrics have been widely produced. In traditional
cloth productions the main place took the urban mines. In the early 30s of the XIX
century in Ganja there were more than 164 people - weaving. The majority of these
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artists were weaving. In Ganja, which was the most important center of cloth production
were produced different kinds of cotton cloth. Only in the 30s of the XIX century in
Ganja were presently working 30 cloth benches [6; 8].

IV.  Traditional textile of art of silk weaving products has a special place in Ganja. In the
city formed two main method of silk treatment: 1. Spinning. 2. Winding. Also,
historically the traditional art of saddle-making in Ganja developed in direction of cargo
and passenger saddle making. Afterwards military, economic and transportation
significance of horse was decrease, the demand for goods of saddle-making also was
decrease.

Ganja city during centuries considered as one of the main urban cultures and located on
the ancient caravan routes, so merchants, travelers, scientists and cultural workers from
different countries of the world visited Ganja, and first of all, their visiting helped our nation to
integrate their spiritual values to all mankind civilizations. Also in XI century, during the Arab
Caliphate flowering, the great thinker Gatran Tabrizi’s population in Ganja shows, that Ganja
has become a major center of culture and science in the Muslim East. From the sources it
becomes clear; in that period in Ganja there were personal and public libraries, medresses as
modern universities, observatories and medical centers. Muslim culture has spread to the
neighboring Christian states from here. That why, many scientists, poets, architects, artists from
different countries of East settled in Ganja. Also, Sheikh Nizami, appreciating Ganja's cultural
level more highly, praised his native city "My Babylon". In the middle of the XII century there
were schools, medresses, private and public libraries, "The houses of wisdom" and "Health
centers" in Ganja. In historical sources there was information that, in Ganja there was a large
library "Dar al-kutub" that had been led by a famous scientist Abulfaz al-Nakhchivany. From
Sheikh Nizami's reading and the names of the works, it becomes clear, that there were rich
libraries in Ganja. The high value of selcugs, that replacing arabs, to the science and culture,
was the reason of formation of a new school of poetry, that was founded by Sheikh Nizami in
Ganja.

In the scientific and cultural center of the East, in Ganja’s literary environment were
raised Abu Hafs, Abul Ganji, Abul Ula Ganjavi, Mahsati Ganjavi, Qivami Mutarrizi, Raziya
Ganjavi, Mirza Shafi Vazeh, who gave priceless pearls to the treasures of world culture.
Especially in that period, presence of such kind of chess-player, composer, thinker women as
Mabhsati Ganjavi and Raziye, who owned world science and philosophy again shows, that city
from cultural point of view, stays on high level [2-7]. In middle ages in spheres of gentle and
applied art, Ganja of inhabitants of territory, in agriculture life bone was widely applied. Bone
products, raw materials, that found during investigations in and around Ganja prove that time
bone processing separated from other spheres of craftsmanship.

Ostheology analysis prove, that most of samples are prepared from the bone of bull, caw,
deer among big horde animals and sheep, goat, boar among little horde animals. Only deering
investigations in Mingechaur there were found a lot of samples of combs, agriculture
instruments and art and other bone things. Such kind of bone samples also were found in
monument complexes territory of Injachay and Kerpicli in Goranboy region during excavation.
Art samples and dice for playing nard, found in territory Shatal, also attracts our attention. These
samples of art make more ancient history of city culture of Azerbaijan and in whole play nard.
There were found knife handles, rare geometrical decorations, samples of pipe and other
instruments here.

During excavations there was found bone products that used as raw materials and cutting
with pipe. In XI- XIII centuries this sphere of art was developing mostly. This thought is proved
with a lot of bone and horn, found in zone of excavation. This period from bone there were
prepared buttons, knifes and etc. Found during archeological excavations and used in wooden
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treatment and knife, showed that at the beginning of XI — XIII in and around Ganja this sphere
of craftsmanship in exist.

In this ancient city printed cotton and calico fabrics have been widely produced. In
traditional cloth productions the main place took the urban mines. In the early 30s of the XIX
century in Ganja there were more than 164 people - weaving. The majority of these artists were
weaving. In Ganja, which was the most important center of cloth production were produced
different kinds of cotton cloth. Only in the 30s of the XIX century in Ganja were presently
working 30 cloth bench. During one year this machine were producing 2000 of white cloth,
200 top of red cloth (shile) and nearly 400 benchchalamaya (thin cloth) spoke. In general, in
Ganja from textile there were made cotton cloth with simple painting, various kinds’
decorations. In most cases, in the XIX-XX centuries after coarse calico colored in white colors
of, it colored to different colors [2-5; 7-9].

From the point of view silkworm breeding development and it’s preparing technology
there were two main forms of production: so-called raw silk weaving and felt weaving. In this
important technological process it has such kind of production stages as cocoon opening, silk
initial processing, preparing of raw silk, weaving technology, painting and decoration. In the
ancient Ganja during the stage of the Middle Ages the great progress of silkworm was
represented by raw silk weaving. For this reason, on the basis of local traditions production of
delicate silk textiles from raw silk.

Historically the traditional art of saddle-making in Ganja developed in direction of cargo
and passenger saddle making. The art of saddle-making within the local saddle-types and their
components were determined on a specialization. The production of cargo or pack—saddle a rule
was engaged by pack-saddle maker. For this reason, in most cases, the profession was called
trade of pack-saddle maker.

Afterwards military, economic and transportation significance of hoarse was decrease,
the demand for goods of saddle-making also was decrease. The reason of primitive saddle-
making decreasing was wide sale of cheaper factory products.

Samples of glass decorations, of BC, we met in the patterns of Ganjachay, Mingechevir,
Xachbulaq and others. In these areas, the first centuries BC were found in samples of the glass
plate. The majority of containers and the analysis based on graphical elements of the Roman
scholars came to the opinion that the samples of the same scale as the Roman Empire through
trade. There are more than 2000 beads in complex materials. Colored beads have prepared of
different types products. Mostly distinguish beads that prepared from blue green and grey paste.
A group of beads made of bone and antimony [3; 7-9]. A part of the hanging beads were
prepared from cockleshells "Nassagibbosula" and "Suraeva Moneta". According to experts’
thoughts, such kind of cockleshell that widely spared in the Indian and Pacific Ocean, also the
Eastern Mediterranean region were put to Azerbaijan with economic relations. In II-V
centuries, the local craftsmen themselves also became to produce better-designed containers.
Among the local clay and glass utensils that found in and around Ganja there were big similarity
in the form and also in the decoration. All the glass dishes found in and around Ganja are
similar with the local clays on decoration of that period.

Glass dishes were containing of Iron, cobalt, magnesium and other elements, that were
specific elements for Ganja and its surroundings. The development history of this sphere of
craftsmanship can be determined only through archaeological research. In general, information
about the development of this sphere of was found in 1959-1960 years, glass products in and
around Ganja was obtained only at the end of the twentieth century. Results of archaeological
excavations in the territory of Azerbaijan and research show that in the preparation of glass
utensils were two technical methods: casting method and the method of blowing.

The first of these methods 1s more ancient, but in the Early Middle Ages and Middle Ages
were used both of them. Produced glass alloys were transparent colored. By the addition of
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dusts of various metals in glass alloys people got colored glasses. We can see also to get her
with different tinted green glasses also parts of blue, black and pink colored glass dish in
sections of [X-X century in Shatal and Ganja. In IX-X centuries appeared dishes that had handle
and spout. Among decorations of that period yellow, white and red beads of round and plain
form are met mostly. At the beginning of X-XIII centuries development of production of glass
in and around Ganja characterized by improvement from the technology point of view.
Archaeological researches show, that outside of the cities in the VIII-IX centuries, also big
settlements were established. This is often due to density in cities. The art of Textile materials,
that concern to weaving craft, consists of spindle heads and needles. The remnants of dying
from the Shamkir, Ganja,Shatal and Khunan proves development of dying here. Plant remains
have been widely used in dying.

First of all, there have been discovered, that initial ceramic production in Ganja and its
surrounding regions are belong to the VIII-VII millennium BC. From the history point of view,
these ancient clay vessels, belonging to the Neolithic stage, are differing from the pottery
samples of the neighboring ethnic in number characteristics. These differences are seen in
preparing technology, also in the area of external surface decoration. From the construction
point of view, samples of pottery, that concern to Antique period, also to the period of
Hellenism in Ganja, differed in various forms as pictorial vases, ceramic figures and connected
dishes. Pottery dishes, that concern to the first stages of Middle Ages of Ganja, are differing
from the ceramic samples of Antique period in two features: on shape and for preparing
techniques.

Along with the works and notes of medieval authors and travelers, a lot of material
samples, found in the territory of ancient Ganja, also found in Mingachevir and concern to
Middle Ages trough, ladle, wooden threshing board, shows that in Ganja wood treatment and
sculptor art have a rich tradition. Wood treatment products historically have been represented
in various fields of social and cultural life in Ganja. Abundance of local raw materials created
favorable conditions for development of metal treatment from ancient times. In general, in the
third millennium BC there was high culture of the Bronze Age in our country and in the first
millennium transition period from Bronze Age to Iron Age began. In that period in Azerbaijan
there were appeared several branches of metallurgy treatment. Jewelries, daggers, arms, copper
products and other samples of art have been treated so refined, that in nowadays they are
protected as very valuable exhibits in famous museums in such cities, as Paris, London,
Brussels, Istanbul, Tehran and other cities.

Works of art, made from metal, for their content and their form are divided into two
major groups: products of art and household goods. Household equipment, works of art,
agriculture instruments have been executed into two main technical methods-casting and
forging.

On the basis of innovative methods investigation of local craft and national cultural
traditions of Ganja as the main features of urban culture is necessary. Scientific and
archaeological researches have proved that Ganja was cradle of science and culture not only of
Azerbaijan, but also of the whole East. Historically, Ganja city has been managed by
government agencies, along with the elders. Folklore materials, collected from Ganja and
historical information are confirming sayings. Ganja kitchen with its national characteristics is
differs from other regions of Azerbaijan. The cooked dishes, prepared sweets, sherbet (sweet
drink) are differing for their tasty and manufacturing technology. Ganja has a positive impact
on national food composition in the human body, is the health service. In Ganja relationship
ties are very strong. It is the tradition of Ganja people to often visit relatives, and to share their
sadness and happiness. In whole Ganja’s traditions are leading to spiritual pureness, they are
collection of the universe laws to perfection, way of nation. Different facts are good example
of that, the urban culture has been on a wide area of Ganjabasar more than 4000 years. In

64



Applied scientific research, 30.11.2013

nowadays, when people speak about its historical, geographical location and position they mean
the area of Ganjabasar. This area in various stages of the history was named as Ganja-Karabakh
beylerbeylik, Elizavetpol province, also Ganjabasar with the center in Ganja. Nowadays, the
historical territory of Ganja is also named Ganja-Kazakh economic region or Western
region. This area includes Agstafa, Dashkasan, Gadabay, Goranboy, Goygol, Kazakh, Samukh,
Tovuz administrative regions, cities Ganja and Naftalan. Ganjabasar is one of the richest areas
from archaeological point of view. As a result of archaeological investigations here were found
samples of material culture that concerned to the stages of different history period. Today most
of them are kept in various museums of the world. The flint tools, that found in Gillikdag
workshop and camp around Ganja, ladle, that were found by a prominent Azerbaijani
archaeologist Isag Jafarzade, give the reason to say, that people, who lived in this area in VII
- VI millennium BC were the founders of the Late Stone Age culture. Archaeological
investigations prove that in this period the main population of this region had sedentary lifestyle
and were engaged with farming. In V millennium BC in Ganja region all known to us domestic
animals were domesticated. This fact is approved with osteology remainders that were found
during archaeological excavations. The anonymous author of the article "Russian city" gave the
schedule indicating the date of cities of the South Caucasus, also of Azerbaijan. And here he
matched, that Ganja was founded in II century BC - IV century AD.

Protecting the status of capital city Ganja, in the various stages of the history, had an
important role in the preservation of the ancient statehood traditions of Azerbaijan. At the end
of the VII century Ganja was the provincial city of Arabs, in the X century the capital of Arran,
in the XI century Seljuk’s, in the XII-XIII centuries was the residences of Atabek’s empire.
During this period Ganja had renaissance time of its development, science, culture, trade, crafts
reached the highest peak.

As a result of scientific researches by the well-known arabist and scientist on Nizami’s
work Bertels have been proved, that during the terrible earthquake in Ganja in 1139, 3 thousand
people died. This fact is reflecting the city’s power and greatness again. For comparison, it is
also appropriate to note that, in the middle of the XIII century, in the great European city in
Paris, lived nearly 100 thousand and in London nearly 40-50 thousand people [3; 4].

Ganja and its surrounded territory are also rich with different stones. Presentation of white
and in mountain and Aran Karabakh and also lime, travertin and marble building stones in and
around Ganja, pure white, a lot of colored aqats, chalsedons, viel, ametist, obsidian, aqats,
crystal and other kind of rare colored stones in the river basins of Shahdag, Kecheldag, and
other territories created favorable ground for developing in this ancient country from ancient
times stone cutting, stone grind, stone polishing and for building great modern, columned,
arched, circled and four-cornered buildings here. Among archaeological equipment there have
been found two big boards from stone camel eyes [1-6].

These rare discover in and around Ganja are known from the archaeological
investigations in ancient cultural, art and trade centers of Azerbaijan. The best samples of
monuments, that concern to stone treatment are consists of column props, mill and gridding
stones. In whole there were founded in and around Ganja a lot of samples, that concern to X
century. They are consisting of stone figure, mills and column props.

Mill is usually prepared from volcanic, quartz, limestone and basalt. They used for
grinding seed, millet, salt and for other aims [6-9]. We meet mostly mill stones, scales and
pumice stone in stone treatment. At the same time there were used hewed stones for decorating
buildings. In this period there were prepared decorations from precious stone. In traditional
production of cloth manufactory trade historically played an important place. This kind of craft
that developed on the basis of local raw materials was tied with cotton-growing economy. Since
the time of the early Middle Ages, Ganja has been the main center of Azerbaijan in production
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of cotton cloth. In this ancient city printed cotton and calico fabrics have been widely produced.
In traditional cloth productions the main place took the urban mines [4-7].
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HISTORIC-ETHNOLOGIC SIGNIFICANCE OF SOME KITCHEN CULTURE’S
TRADITIONS OF GANJA CITY

In this scientific article for the first time have been researched the basic typical
characteristics of traditions of national kitchen of Ganja. Some main local national traditions
also were investigated from the historic-ethnological point of view in this work.

Keywords: Ganja, kitchen culture, ethnologic research, Azerbaijan.

Ganja city has been managed by government agencies, along with the elders. Folklore
materials, collected from Ganja and historical information are confirming sayings.

Ganja kitchen with its national characteristics is differs from other regions of Azerbaijan.
The cooked dishes, prepared sweets, sherbet (sweet drink) are differing for their tasty and
manufacturing technology. Ganja has a positive impact on national food composition in the
human body, is the health service [1]. In Ganja relationship ties are very strong. It is the tradition
of Ganja people to often visit relatives, and to share their sadness and happiness. In whole
Ganja’s traditions are leading to spiritual pureness, they are collection of the universe laws to
perfection, way of nation.

Until the middle of the twentieth century, the city was ruled by elders, elders played a
role of bridge between the people and official government agencies. The most important of
customs and traditions is forgiveness. During transaction people give each other forgiveness. If
the patient going to die also people give him forgiveness and receive from him forgiveness. So
they say: "without forgiveness will not be blessed." [3; 4].

Neighborly relations are kept and preserved strictly in Ganja. People don’t buy a house,
before they interesting in neighbor’s character. They say: "Don’t buy house, buy neighbor; "the
nearest neighbor to distant relation."

In Ganja relationship ties are very strong. It is the tradition of Ganja people to often visit
relatives, and to share their sadness and happiness. "If also relative will eat each other’s meat,
they won’t dispose each other’s bone," - they said.

It is important to know that one of the areas of initially appeared human civilization was
an integral part of Azerbaijan, the historical land of the city Ganja. Scientific and archaeological
researches have proved that Ganja was cradle of science and culture not only of Azerbaijan, but
also of the whole East.

Ganjabasar is one of the richest areas from archaeological point of view. As a result of
archaeological investigations here were found samples of material culture that concerned to the
stages of different history period. Today most of them are kept in various museums of the world.

The flint tools, that found in Gillikdag workshop and camp around Ganja, ladle, that were
found here, give the reason to say, that people, who lived in this area in VII - VI millennium
BC were the founders of the Late Stone Age culture.

Archaeological investigations prove that in this period the main population of this region
had sedentary lifestyle and were engaged with farming. In V millennium BC in Ganja region
all known to us domestic animals were domesticated. This fact is approved with osteology
remainders that were found during archaeological excavations.
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The anonymous author of the article "Russian city" gave the schedule indicating the date
of cities of the South Caucasus, also of Azerbaijan. And here he matched, that Ganja was
founded in II century BC - IV centuries.

The same words, that match, that Ganja is older than Barda and Beylagan prove
Qagemeyster’s information and conception, that says " At a short distance from Barda another
city was also flowering, which at the time of destruction substituted it. It was Ganja city. Their
origin, probably, was the same ... ".

The majority of historical monuments, that are demonstrate the 4000 thousand year
history of Ganja, which is the national wealth of our people, today gain unique place in the
expositions of world’s museums. In state and private museums of Metropolis, Munich, Berlin,
Hamburg, Louvre, Paris, Moscow, St. Petersburg and other cities rare and valuable exhibits,
that concern to the history of ancient Ganja are preserved.

Ganja city that located on an altitude of 400-450 meters above sea level is situated on
the west of Azerbaijan, 375-kms to the west from the capital city Baku, on Ganja-Kazakh plain,
that located in the Kura - Araz lowland, at the foot of the Lesser Caucasus on the north-east.

Most of the natural and geographical conditions, plenty water of rivers, fertile land,
rich ore deposit, fuel, wood materials used for construction and craftsmanship, colored plants
for getting color and natural caves allowed the first people to live in this area in the Late Stone
Age.

Ganja, that has changed its location at least 4 times since its establishment, is located in
a favorable position from the strategic point of view. That why it always has been the center of
attention of foreigners. Ganja, that was the victim of a terrible earthquake many times, also was
the subject of attacks of Mongols, Kharezms, Georgians, Arabs, Russians and other invaders.
Ganja has turned to the arena of war damage of different countries of the world .But in spite of
it didn’t shaken, and using the genetic power revived and developed, and rose to the level of
great cities. Protection of independence and state traditions by Ganja’s people under Javad
Khan’s direction and showing an example of heroism against aggressive Tsarist Russia is
forming a glorious page of our history.

In Ganja people mostly pay attention to real-generation, family. If someone wants to
marriage his son or daughter, he interests with generation and family of the opposite side.

Sometimes, when families can’t pliable with each other, they say: "Our bone connected
with their bone." When they speak about bone, they mean father’s line; about milk they mean
mother’s line. In this way Ganja people were able to kept and preserved pureness of generation.
Ganja people are very strong in friendship. Also they can die for friend. Friend will pay all the
needs of friend, will be his back-support. The equality in friendship is very important: «Show
me your friend, and I will say you who you are. Ganja is famous for its hospitality. Most
traditions of meeting guest are followed today.

For guest in Ganja, as a rule, separated a special room - sitting room. This room is
decorated with expensive carpets, put delicate dishes, silk bedding for the guest. For breakfast
of guest put cream with honey. For dinner and supper are prepared delicious foods. Among
them a plov seasoning with meat and lamb meat kebab are take a special place. Ganja people
put all kinds of table-blessing for guest. In addition they tell to guest kind words, and take to
interesting places, worth visiting and pilgrimages. They never ask, when the guest will return.

This act shall be considered as disrespect. "The guest is God’s guest ", - say Ganja people
and meet the guest with honor, various gifts and send with respect. One of the more preserved
customs and traditions of Ganja, that has deep historical roots, is the tradition of the wedding.
Wedding, that full of rites and ceremonies is a whole holiday of elin. In this case, the close
people, relatives are more active [5].

The wedding took place in stages girl for so long everyone is happy. In the past there
were various games, competitions and races in Ganja weddings. Now, some of these wedding
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are traditions are forgotten. Ganja didn’t have girl’s wedding. Instead of it, there was
"Parchakesdi" (“piece cutting”) ceremony. "Parchakesdi" was replaced girl’s wedding. And
now the tradition of cutting the girl's wedding piece is also preserved. Such traditions as
“khinayakhd1”, “uchashi”, “evgordu” are live on nowadays. As all the parts of the world,
mournful funeral ceremonies in Ganja hold very sadly. Relatives of dead man put on black
clothes, don’t go to parties for a while, and don’t listen to music. The first day of man’s dead,
third day, seventh day, 40th day and “adna” days (Thursdays) funeral ceremony is continue.
Ganja’s funeral ceremonies can’t be without rose water. Good smell of rose water eliminates
man’s pain. When people live funeral ceremony, they give condolences to the owner of
mourning. Also, it is necessary to teach the local national holiday’s traditions in Ganja. Khidir
Nabi and Novruz holiday in Ganja are celebrated ceremonial. In holiday of Khidir Nabi people
roast wheat, and set Khidir’s table.

Then the flour of roasted wheat people put to secret room. Khidir Nabi comes at night,
and put on finger to flour of roasted wheat. In house, which Khidir entered, there will be
abundance.

Ganja people are going to celebrate Novruz holiday within a month. They keep in order
house a, different kind of sweets are prepared. Among them Ganja’s pakhlava take more
attention. Pakhlava, which consists of nine layers, decorates tables. Eggs are colored; “nazik”
(sweet bread) are cooked. Bearing a grudge are reconciled, people visit sick, lonely relatives.
People skipped over the bonfire, goes to ear fortune telling, look fortunes in the water, visit and
take holiday gifts branded girls, sick, elderly people [1-3].

Ganja pakhlava can be cooked with nuts and almond. Contents of dough: flour, egg, sour
cream, rose water. As usual pakhlava contains of twelve layers. We make 2 thins, in interm we
cover it with oil then on each layer we put sugar powder, nuts and add stuffing which is made
of cardamom.

Then we colour our dough with liquid made of saffron. After it we cut our dough in the
shape of rhombic and cover it with nuts and other things as you like. Corners we decorate with
khash-khash. Bakhlava is cooked in copper trays on the coal. On the cover we use syrup (honey,
sugar powder).

Irishte pakhlava is made of wheat flour and starch. With rose water liquid dough is made
in round figures. As one layer Irishte is put, stuffing which is made of roasted nuts, sugar,
cardamom is covered in thick form. Then irishte is put. We make it three times. Upper layer is
cut in the form of rhombic. The rhombic shape is decorated on the cover of irishtebakhlava
from four sides with saffron, in the middle we add clove.

Zilviya. Ingredients: flour, egg oil, yoghurt, starch. Liquid dough is made of these
ingredients. Liquid dough with funnel in rounds is poured into vegetable oil. As it cooked in
hot way we put dough into sugar and syrup in water. After 5 minutes the dough is extracted.
As we represent the sun we use golden or red colours on liquid dough.

Nazik. Ingredients:flour, sugar, saffron, butter, milk, egg, salt, yeast and ground coriander
seeds, with these ingredients dough is made. We make dough balls in the shape of bread. Then
we can cover it with almond-shaped button, dehreburni, nebati, and also draw the surface of
dough balls with patterns in the shape of geometric figures of national ornaments. At last we
cover the surface with egg and sow with khash-khash, after that the dough is cooked in the
oven.

Shekerbura. Ingredients: flour, butter, egg, milk, rose water, yeast and salt. With these
ingredients dough is made. Nuts in sugar powder, nuts or almond and ground cardamom are
used for stuffing. Dough is cut in small pats.On each pat we use stuffing then wrap them up.
After the corners are wraped up the surface of shekerbura is decorated with tweezers. We cook
shekerbura within ten minutes in hot oven.
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Kete. Ingredients: flour,butter, egg, yoghurt and aromatize things. With these ingerdients

we make dough. For stuffing it can be used butter, flour, sugar powder. Adding the stuffing
into the dough in the form of roll we wrap it up and with special tool for these roll we cut the
dough in rhombic forms. For the surface yolk can be used. Then it is cooked inoven [2-4].
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THE INFLUENCE OF THE DISTRICT COUNCIL TO ACTIVITIES OF THE
POLICE IN THE BAKHMUT DISTRIST AT THE END OF 19TH AND THE
BEGINNING OF 20TH CENTURIES.

The influence of the district council to activities of the police in the Bakhmut distrist at
the end of 19th and the beginning of 20th centuries. For the first time the principals of financing
police by the elective district council (zemstvo) self-government of Bakhmut and its district
(uezd), types of activity and functions of police were studies.

Keywords: budget, estimate, police-officer, policeman.

BJUSAHUE 3EMCKHUX YYPEXKIEHUMA BAXMYTCKOT'O YE3JIA AOHBACCA
HA JEATEJBHOCTD IIOJIMIIUU B KOHIIE 19-HAYAJIE 20 CTOJIETHUMU.

Brusanue zemckux yupescoenuu Baxmymckozo yezoa [onbacca ma OesmenbHocms
noauyuu 6 Konye 19 — wuauane 20 cmonemuil. Bnepevie ucciedosanvl NpuHyunbsl
QuHancuposanus noauyuu 3eMCKUM camoynpaeienuem baxwmyma u  ye3oa, gopmol
oesamenbHOCMU U YYHKYUU NOTUYUU.

Knrouesuvie cnosa: 610xcem, cmema, npucmas, 20pooosou.

3a paAsHCHKHX YaciB iCTOPIi MOl HaaBaJIOCs BUKIIIOYHO MOJIITUYHE 3a0apBICHHS
SIK 3HAPSAII0 OOPOTHOM 3 PEBOJIIOIIIOHEPAMH.

VY He3anexHil VYKpaiHi 3sBHJIMCS TIpalli, NPUCBSYEHI poii 1 MICIIO mominii y
cycninpHOMY ycTporo Poccii [1].

Merta crarti. [loninis y Oyap sxiii nepxasi 3aBxkau Oyjla 4acTHHOIO KapallbHOTO,
IPUMYCOBOTO amnmapary BiaJd, BMOHTOBaHAa y Hel Ta IOBf3aHAa 3 3arajJbHOAEP)KaBHOIO
HoJiTHKOI0. SIK 1 MicieBe caMOBpsiAyBaHHs, MicueBi oprann MBC moctiiiHO pedopMyIoTh,
IIYKaIOTh NUISIXH 3MiHU (DiHaHCYBaHHS. J[OCBiM MUHYJIOTO Ma€e OyTH KOPUCHHUM.

Bukiaaa ocHoBHOro Martepiaiy. B xinmi 19 cTomitrs 0coOauBy yBary BUKIMKaIO (i-
HAHCYBaHHS MOJIIii 3 OrMKeTiB MicT. 3riqHo 3 3aKOHAMU MiCTa MOBHHHI OyiM HaJaBaTH
HOJIIEHChKUM  YTIPaBIiHHAM Ta TMOXEKHUM KOMaHJIAM MPHUMINICHHS 3 OINAaJCHHSAM Ta
OCBITJICHHSIM, BHJIaBaTH YWHAM IOJIILI{ Ta MOXKEKHOI KOMaHI! KOIITH Ha HaliMaHHS KBapTUD,
1ocrayaTu HOJilil MPOAYKTH XapuyBaHHSA, aMyHililo, 3a0e3nedyBaTH CIy>XOOBIIB
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MOJIIEHCHKUX Ta TOXEKHUX KOMAaHJI MEIUYHHM JOoIoMOroroo. Burpatm Ha rpomiose
YTPUMAaHHS YMHIB TOJIILIT TOBUHHI OYJIHM MOKPUBATHUCS 3 AEPKABHOTO Ka3HAYEHCTBA, a y4acTh
MICT B IIMX BHTpaTax J03BOJISIIACA TMPH HASBHOCTI y OrO/pKeTax KOIMTIB. MIiHICTEpCTBO
BHYTPIIIHIX CIIPaB MOKJIaAano Ha JlyMu moBHE yTpUMaHHS MIChKUX MOJIIEHCHKUX [2].

Ha xBuwii maHyroo4oro B CyCHUIBCTBI HETaTMBHOTO BiAHOIIEHHS A0 momimii Jymwu
JTUBUIIACS Ha TIOJIIIIO SIK Ha TATAp.

3a komropucoM baxMmyTchbke TMOBITOBE 3EMCTBO BIEpIIC  BHIUISIIO JIOMOMOTY
BaxmMyTchkoMy TIOBITOBOMY MOJTiNIEHCEKOMY yIipaBiiHHIO y 1866 p. 800 po.

MiHicTepcTBO BHYTpIIIHIX crpaB 3atBepawio y 1890 p. mrrat momimii baxmyrty 3 5
ctapunx 1 19 monoammx ynHiB. KoskHOMY 3 HUX BUAUIAIOCA B piK HA 0OOMyHAUpYBaHHS 25-30

6. [3].

B 1896 poui Oyno acurHoBano 6798 p6., mo ckinagano 15% pidHoro O0rokeTy MicTa,
JIOTIOMOTa Ka3HW Ha YTPUMAaHHSI MOJINeHChKoro YpasiiHas B baxmyTi ckimanana 399 p0. Ha
pik. Ha xBapTHpHY MiIaTHIO, KOMaHIUPOBOUHI (PO3'I3H1) CIIpaBHUKY MOBITY, HOTO TOMIYHUKY 1
MOJTIEHChKUM HariisigadaM (ropomoBuM) Buuiasuiocs 900 p6. Ha HWKHIX YMHIB MO
(KBapTHpHI, JONOMOTa Ha JIKyBaHHS, MPUAOAHHS OOMYHAUPYBAaHHA, 3apo0iTHA TUIaTHS) OyIlo
BuiieHo 5808 po. [4].

3 1896 p. obuBateni baxmyTy B 000B'AI3K0BOMY HOPSIKY HECIM "HIYHI Kapaynu" Juis
MOTIEPEIPKEHHS TTOXKEXK 1 OXOpoHU MaiHa" [5].

B 1897 poui mtaT MichKOi MO BKIIOYaB JBOX FOPOJAOBUX HArfsadiB (MPUCTABH),
AK1 o/IepKyBasii Ha HaiiMaHHs kBapTUp 10 200 p6. Ha pik. Jlyma Ha yTpUMaHHS HU3YHX YUHIB
noninii Buaimmuna 4596 p6. 1 Ha HaltMaHHS KBAPTUP KOKHOMY 10 2 py0uii B MicsIlb. 4 TOPOIOBI,
10 TIPOCITYXKIIH 7 1 OLIBIIE POKIB, OJEPKYBAIU TIOTIOMOTY 3a BUCIIYTY 10 25 pb. Ha pik [6].

B 1899 pomui yrpumanHsa ocoboBoro ckiany mominii ooxomunocs Jymi B 4050 po.
(3apruiaTa, JOormoMora), Ha KBapTUPH CTapimuX 9uHiB BUAUTUI0CA S00 p0., HA KBAPTHPU HU3UHUX
ynHiB -1008 p0., Ha mpuadanHs amyHinii, 030poenHs 1 mposianty 600 p6., Ha po3'izau - 490
p0., okpemo Buaisutocst 100 po. Ha JTiKyBaHHS XBOPUX MOJIIEHCHKHX [7].

B 1910 poui 3 micbkux goxoniB 122,3 Tuc. p6. Ha yTpuMaHHs nominii Hwio 18,1 THc.
po. [8].

Ha mouartky cropiyus 3pocTa€e YMCEIbHICTh MPAaBOMOPYIIEHD, 1[0 BUMAarajao BETHKUX
po3'i31iB KepiBHUKIB MOMIII{ 10 TIOBITY: CIIPaBHUK MOBITY BUTpayaB Ha IF0 METy OUThII HixXK 20
p6. B Micsllb, Horo momiuyHuk 10 12-15 p0O. B micsp. [lomineiichki Harnsgnaqi As Moi3a0K Mo
BaxmyTy 1 OKONHMISIM IIOMiCAYHO BUTpadaid A0 S5 pO. ( ogHa moi3nKa BI3HUKOM MOTJa
KomTyBatu Bif 5 g0 20 xomiitok) [9].

[lpaBunamu mpomuciy Bi3HHOTBA y baxmyTti mepembauanucs TEBHI IUJIBTH
MOJIILIEHCHKUM 10 BHUKOPUCTAHHIO KIHHUX MPOJBOTOK AJs Ciyxk00Boi MeTu. BisHuku Oynu
3000B's13aH1 JOCTABJIATH B MOJILIIO IT'THUX Ta OCIIKETYIOUNX MacaXHUpiB, a MOMIIEHChKI MaJH
MpaBo OE3KOIMITOBHOTO MPOI3/y Mo ciyk00Bux cnpasax [10].

[Tig wac emimemiit 4ymMH 1 XoJiepH Ha MOJNINEHCHKUX baxMmyTy moxmagaBcst 000B'SI30K
MOJIBIPHOTO 00XOAY IUISHOK 3 METOIO BUSBJICHHS XBOPHUX, IOCTAaBKA iX B KapaHTHUHHI Oapaku
Ha OKOJIMIII MiCTa, OXOpOHA X OapakiB, BCTAHOBJICHHS KAPAaHTHHHHUX KOPJOHIB Ha B'i37ax B
Micto. [HoA1 cuit momiii He BUcTayvaso 1 Toli y baxmyT 3amydany noineiChKUX YMHIB 3 IHITNX
Mmict. Jlyma 3Hsuta kBaptupy 3a 67 pO. y MimanmHa XypriHoi mist 2 4YuHIB momimii 3
Karepunocnasa y 1899 porti mig yac emiaemii xonepu [11].

Ha momimito mokmaganocst BUSBICHHS BEHEPHYHUX XBOpPHUX, MOBi. JlikapchKkomy -
MOJIIIEHChKOMY OTJISIIy [1BiYl Ha TIWKACHb IiAJaBalucs [EB'ATh JKIHOK B «byaHWHKY
TEPIUMICTI», KIHOK, IO 3aiMaics MPOCTUTYIIEIO Mi HArJIsAoM roiii (2 sxiHku - B 1895
p.). [Tomiuis BUIOBIIOBAA <OKIHOK B TAEMHIM po3mycTi» (25 xiHok - B 1895 p.). Beworo 3a pik
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KUIBKICTh JIIKAPCHhKO -TOJUIEHCKUX OriisiaiB goxomuio go 1277. Ilpore, B mio 1uudpy
BKJTIIOYAJIMCS HE TIIBKH MOBIi, ane 1 poOiTHui 3aBoaiB @apke, CkapamaHTy, poO60Ui -CE30HHUKU
3 PocroBy — HaxiuiBani [11].

Ha mouatky XX CT. roctpo mocrano MUTaHHS TeIe(QOHHOTO 3B'SI3Ky MIX CTaHaMU 1
KaHIAPMChKUMH TyHKTaMu. Y BepecHi 1905 p. mrab-pormicTp BsiuecnaBoB mpocuB 103BOITY
y Jymu Ha ycTaHOBKY Tene(oHy B pO3IIYKOBOMY JKaHIapMChbKoMY MyHKTI HO3iBKH «3 METOIO
IIBUKOCTI 3HOCUH 3 HW)KHIMHM YMHAMH TOJIIIT B TOBITI". YIpaBa KaTeropuyHO BiIMOBHUJIA
[12].

B 1901 -1902 pokax MiHICTEpCTBY BHYTpimHIX crpaB 1 JlepkaBHii Pami mig
rojoByBaHHAM Benukoro ka3 Muxaiina OnekcaHapoBHYa JOBEIOCS BBOAUTH HOBI IITATH
nodiuii baxmyTy y 3B'3Ky 3 TUM, 1110 "MicbKka TepuTopis nepesuiyBaia 4054 gecsiTuH 3emi,
HACEJIGHHS JOCATIIO 25 THUC. OYII, YUCIO BYIUIL 10 38 mpoTsxkHICTIO 40 BEpCT, TOProBUX
3aknaaiB moHaxa 340, 3aBoniB 1 ¢padbpux 17 3 1500 pobiTHukamu" [13].

Kpuza B nmpomucnoBocti 1900-1901 pokiB i 3pocTaHHS MOJITUYHOI HAMPY>KEHOCTI B
CYCHUIBCTBI CYNPOBOJIKYBAIUCS 3POCTAHHSAM 3arajibHOi 3m0ounHHOCTI B baxmyTi (1896 -852
35mo4ynHH, B 1899 pomi -2411 cnpas, B 1901 pomi - 4126 cnpas) [13].

Pi3ko 3pocna mirpaiiisi HaceneHHs, BUAa4a Modjiiieto macnopTiB 3 49 no 1649 Ha pik
[13].

Pi3ko 30umbmmnocs ciigue HaanTaxxeHHs nodiuii 3 9057 B 1897 poui 1o 10606 cripas
B 1902 p., "uncio ApiOGHOrO PO3NIyKOBOTO TUCTYBAHHS 3pOCTA€ 3 KOXKHUM pokom" [14].

B 1900 poui BnacHuk cmrocapHoi maiicrepHuit [I. 1. IlaBnoB 1 nBopsHun I
[Ta6enbebkuii ctBopmin «Co103 pyChbKOTO HApOAY», BIAKPUIIHU YaifHy TBepe3ocTi y HapogHomy
byaunky [15].

B 1901 pomi enuckon KartepunocnaBcbkuii i TaBpilicbkuii AramiT BuilHeBChbKHiA
BUCTYINHB 3 AHTUEBPEHCHKUMU MPONOBIASIMU B 0aXMyTChKUX TMHa31s1X [16].

VY xoBTHI 1905 poky HaTOBN O0OHMBATEINiB BUMHUB MMOTPOM €BPEHCHKUX MarasuHiB. Jlis
npuayiieHHs 0e3naay npuOyiau Ko3aku 1 pora IlaBnorpagcbkoro mosiky i... MpUETHAINUCS 10
NOrpoMHUKIB. bymu posrpomneni marasuau AoOpamosuua, JleiidepoBa (miciass morpomy
3y0o0xiB Ta momep y 1908 p.), Mapka OctpoyxoBa, Haxemis ["onpaina, Moiices Ensbepra. ¥
HukwuriBii HaTOBI po3rpomuB OyauHOK O6aThka M. PeifzeHa, BlacHUKa BYT1UIHHOTO CKIAAy Ha
cranuii [16].

[Toninist KOHTpOIIOBaia cTpaiik Ha konanbHi «Ilerpo Bemukuit» y 1905 pomi [17].

[IpotecTr poOITHUKIB HOCHIIM PI3HOMAaHITHUM XapakTep 18.

B 1906 poui nomiumis HaBoAuja Jaj Mif 4Yac HorpoMiB censiHamMu IlokpoBchkoro
exoHoMii [TmeHn4HorO, 110 MpU3BeENo 10 30UTKiB y 34 Tic.po.

[leBny iHdopmarito micTaTh nosigomieHHs Binainenns Pociiicbkoro tenerpagpHoro
arenctBa baxmyTty, siki ApyKyBanu npoBiaHi razetu Imnepii y 1906-11 pp.

24 6epesnst 1906 p. y Tenerpami 3 baxmyTy moBiioMIsiiIocst Ipo pe30HAHCHY MO0 —
«Cepen baxmyTuaH BUKJIMKAB BEJIMKY CEHCaIlito apemT 0araya MijeHKOBa, B IKOTO 3HANACHUI
CKJIaJl YOPHOCOTEHHHUX Bi/103B, 110 3aKJIMKAJIU 710 OMTTS €BpEiB 1 iHTENmireHTiB». Hagimo e 6yio
noTpiOHo Hazapito MineHKOBY, BIACHUKY IIETJISIHUX Ta BAITHAKOBUX 3aBOJIiB, HEBIIOMO... 7
yepBHs 1906 p. Ha JloHEenbKOMY cOmOBOMY 3aBoAl Y JIMCHMYaHCHKY HEBiJOMi 3JIOBMHUCHUKHU
KHHYJM 4Yepe3 BIKHA B KBapTUPY 3aBOACHKMX MaWCTpIB JWHAMITHI maTpoHu. BuOyxom
MOIIKO/PKeHA KBapTHpa, alie MEIIKaHIl He mocTpaxkiamd. [lomimis BBaxkana el 3amax
MOMCTO¥O 3BIJIbHEHUX POOITHHKIB. Y Tenerpammi 3 baxmyTty 8 uepBas 1906 p. moBigoMIIsiocs:
« Y Jloneupkomy OaceifHI Ha KOMaJNbHAX 1 3aBOJAX IIOAHSA BiJOYBAlOTHCS MITHHTH, IO
pO3raHsioThCs Ko3akamu. CTpaliKi Ha BYTUIbHUX KomalibHAX ['opinoBku npunuHmincs. [eski
BUMOTH pOOITHUKIB 3a10BoJIeHI». 13 uepBHs 1906 p. razera «Pycckoe cioBoy» moBitomIIsiia o
nouimiss FO31BKM 3aTpumalia HEMOBHOMITHIX XyJirasis, mo po30owm y I[IpeoOpakeHchKii
[IEpKBI MKOHY 3 METOI0 CIIPOBOKYBAaTH €BpeWchkuil morpom. «llomummst oOBABISET, UYTO
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HaJlpyraHue HaJ CBATBIHEH COBEPIIEHO HE €BpesAMU KaK YTBEpKIalu, a pPYCCKUMH,
npeJaBaeMbIMH CyIoy».

l'azera «HoBoe Bpems» 16 nmumas 1906 p. nucana, mo y JloHenpkuii OaceitH mpuOyB
KapaJbHUHM 10137, L0 CKJIAaNaeTbcs 3 33 BaroHiB, cepei SKUX 3HAXOAATHCS BaroHH IS
apelTanTiB, CaHITapHI 1 JOMIOMDKHI 3 MaTepiaJlaMH, THCTPYMEHTaMH Ha BUIAJOK ICYBaHHS
koumii. Y moizai Oynu rapmatu i kynemetu. 7 ceprnasa 1906 p. y baxmyt npu0yB dpaHIy3bKHii
niocost bommap. [Ipui3z fioro OyB MoOBsI3aHM 3 MOISIMH, 10 CTANKCS B J[oHEIIbKOMY OaceiiHi,
KOJIM TiJ] Yyac CTpalKy 1 3aTOIUICHHS IIaXT MOCTPaKAanu (ppaHIy3H i OeNbriiil, K aKIiOHEepH
TIpHUYMX TAIPUEMCTB. Benbriii mpea'siBUiIn 10 pOCIiChKOTO YPsIy IMO30B 3a 30MTKU. 24
BepecHs 1906 p. y baxmyTi 3paHKy BigOyBaigucs po3KONMKU 3pyHHOBAHOTO BiJl BUOYXYy OOMOU
OyauHKY ynoBu JIMiTpi€BCBKOI. 3 MacH yJaMKiB BUTSATHYJIM TPYII YOJIOBIKa, JUHAMIT, KEPCTh,
colian-aeMoKkpaTiuuHy miteparypy. [lomimist 3aapermryBanga MOJOAY IHTENITEHTHY AIBUMHY
pokiB 16-Tu 1 4omnoBika. Ane BiH BTiK. 9 xoBTHS 1906 poky y razeri «Pycckoe cCloBO»
nosiomisutocs, mo y FO30Bui momimis 3aapemTyBajia B KOHCHIpAaTUBHIM kBaptupi 13
TepopucTiB-"ekcnponpuaropis". [lpu oOmyKy 3HaineHW ApyKapChKUW BepcTar. OJaHKH,
criucku 1 600 po.

11 mororo 1907 p. HEBigOMI 3pOOHIIH 5 TOCTPLITIB Y tUpeKTopa JpyKKiBCHKOTO 3aBOY
¢bpaniry3a Paiimona, sikuii y gaeToHi ixaB 1o10My BBeuepi. Bi mopaHeHHs y TOJI0BY TUPEKTOP
oMmep.

9 yepBHs 1907 p. momimist 3aTpuMaiia (GajabITyBAIBHUKIB 3 pyOJbOBUX aCHTHAIIIM,
BHJTyUYHJIa PEBOJILBEP TA MATPOHHU.

17 uepBusa 1907 p. y maetky A.Ayepbaxa (pTyTHa KomaibHs, MHUKHUTIBHA) OMIBIHI
mradc-KariTaH repoil pychKo-sMOHCHKOI BiifH MakeToHChKH BOMB 3 OpayHiHTa CBOIO TEIILy
Ta i cuHa. 3a TpU JIHI JO LBOTO BiH OYB y TOCTSAX Ta MiANanuB OyJAHMHOK IJIACHOTO 3€MCTBa
CwmekanoBa. bynnHok moBHIcTIO 3ropiB. «['eposi» 3aapemrtyBany Ta cTald BCTaHOBIIIOBATH
NPUYMHA BYMHEHHS 3JI0UHHIB.

24 gepBHsa 1907 p. y baxmyTi no anteku CriiBaka yBIpBaJIUCA 2 «EKCIPOIPIaTOPU» Ta
cTany BUMaratu rpouri. CriBak 3YMHMB rajiac, OJMH 3 rpa0iKHUKIB OyB 3aTpUMAaHUM, Y HbOTO
BIJTYYHJIH PEBOJIHBEP Ta PEBOJIOLIMHY JITEPATYPY.

30 uwepBHs 1907 p. O6ina cenmuma Jlo3oBa—IlaBniBka miectepo HEBIJOMUX Hamaid Ha
JIOBIPEHOTO OOPOITHOMENBLHOTO TOBapuCTBa, IO BE3JM BEIUKY CyMy rpoiiei. CXOnmuBIIN
MIIIOK 3 JIBOMa THCSAYaMM pyOIIiB 3JII0UMHII HE 3BEPHYJIM yBary Ha iHIIMKA MIIIOK, B SKOMY
aexano 15 Tuc. p. 1 BTCKIH.

B 1909 poui cepen ryyHHMX KpUMIHAIBbHUX CHpaB Oyino BOMBCTBO JBOpSHHUHA
[I1a6GenbCchbKOro 40I0BIKOM HOTO KOXaHKH .

16 gepBHs 1909 p. momimiero apemToBaHi 1 MOMIIIEHI i BApTy HIMEUIBbKUH TiaTaHul
Bonep, censtana @enotos 1 mimanuH banunkos. BoHu xonuau BHOYI 110 MICTY 1 BIIKpHUBAIA
nuBHI 1 OakaniiiHi naBku, npu  ¢opmi Bonep pekomMeHIyBaBCcs YMHOBHHUKOM OCOOJIMBUX
nopydeHb 3 IlerepOypry mis peBi3ii TopriBenbHHX JOKyMeHTIB. Ilig dac «mepeBipku
JOKYMEHTIB» CHUTbHUKH Bonepa «Bigkmmkanmu y OIK TocmojapiB i pagwid iM JaBaTu
peBi30poBi xabapy.

«Tl"onoc MockBu» 14 Bepecust 1909 poky nucas, 1110 BHOUYI IIIiCTh Pa0i>KHUKIB HATIAJIN
Ha caanby Kamincekoro B baxmyrckomy mosiTi. He 3HaiimioBmu BiacHWKa, 110 BUiXaB Ha
cranuito JIOCKyTOBKa, BOHHM TMOMNPSAMYBald TyAM 1 BOWIM JEKUIBKOMAa TMOCTpiIaMu
Kamincbkoro, mopaHuiy HOTo IpY>KUHY 1 3a0paBu TPOIII, IMarnepy Ta AsKi pedi.

VY panopTax MOBITOBOTO CIpaBHHKA € BIJOMOCTI IIPO Halaj i Ha CBAMICHHUKIB. Y 1908
pori y ABAOThiHO Oyjio BOWTO cBsimeHHWKa bormanoBmua. bins cranmii Ilomacna IBan
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Cawmoiino 1 Koctsaarna OX0THIK Hanaim Ha cBsieHHUKa cena Tpoiubke [19]. YV 1909 pomi y
3BSI3KY 31 CTpaTaMu PEBOJIOIIOHEPIB CBAICHHUKHA MAacOBO BIIMOBISUIUCS OyTH HPUCYTHIMH,
MPOTECTYIOUH MPOTH POCTPUIIB Ta MOBIIEHb POOITHUKIB, CeJsH, CTyAeHTIB. [lomimis HaBiTh
HETJIACHO CTEKWJIa 32 CBSIICHHUKAMH, SIKUX BBakana HeOnaronaniitaumu [20]. B 1911 pomi
i HArJIsA10M niepeOyaB cBsIIeHHUK . [ purop’iBka Bacuis JlorBuHoBHY.

[onimis nepecnigyBana pi3Hi peniriiiai Tedii, B 1909 pomi Bukpuna y ceni Jlyranceke
ceKTH cTaaHOBIIIB Ta «ManamyTiB» [21].

Ormsin 16 HomepiB razetn «baxMyTCchbkuid JIMCTOK» y KBiTHI 1912 p. BKa3ye Ha minuit
OyKeT KpUMIHAJIbLHUX 3JI0YMHIB, IKUMH 3aiMasacs moJimis [22].

[Mominist po3kpuna mignan kKoHTopu [loneupkoi TpymoBoi Aptimi 7 ciuns 1912 p.
[linosproBanu mypuna rosioBu IlpaBiinHs K.AnekceeBa Ta Moro npyxuny @PomiHy Yy
HAaBMUCHOMY TMIiJNalli 3 METOI0 OTPUMATH CTPAXOBKY. AJIEKCEEB IMOSICHIOBAB, IO YUCTHUB
CIUPTOM KaJIOIll 1 CIHUPT HECHOJIBaHO CHAJaxHYB, BIH 3JIsIKaBcA 1 BTIK 10 LepkBu. Cyn
BUIIPAB/AB Mi303PIOBaHUX.

VY okpyXHOMY CyAl ciyXxamacsi pO3KpHUTa TMOBITOBOIO Toimieto cripaBa KoHoHeHKa,
[TomoBa,Kynuka, Tep-IlaBumoBa, MycanoBa, Ilapropoacekoro, Xabuenko Ta OpatiB
ConosiiioBux y (anpuryBanHi MoHetu y HaxiueBani, npairoBanu HaB [leTpoBchbkux 3aBogax
MOBITY.

Cainuit s)xe6pax Kynuk y I'pymesiit banui nrykas nokynuiB Ha anbimnBi cpiOH1 py0i
Ta 30710Ti iMmmepianu (o 45 xom. u 3 pyOmi), BosuB y HaxiueBans 3 ciuns 1911 p., OyB
aHOHIMHUU JucT 1o mouimii. Y PoctoBi y Mocoenosa y naBui Buryuwin 300 pyGniB ta 34
iMriepiana. BunHi otpumanu Big 8 10 14 pokiB KaTOpru.

[Tomiuist BUKpuia BJaCHUKA IIOPHOI MaiicTepHl y baxmyTi, sikuii  po3cuiaB 1o
3ali3HMLI «BUPOOW» (MIIIKH 3 BYTUUISIM) HAKJIAJEHUM IUIATDKOM Ha Mii4HHX aJpecaris,
peecTpyBaB JOKYMEHTH Y Ka3HAYEHCTBI, OTPUMYBAB TPOIIi. Y TIK BiJ] MOJIIII].

Ha pryTHiii komanpHi mpuctaB IllepOuna 3atpumaB 3mouuHis [lleBuesa, skuii
manTaxyBaB C.O. Ayepbaxa 1 Bumaras 17,5 tuc. p6., morpadysas Toprosisi C.KpuBonanosa
Ta nexkapHio AcMakoBux y I'opmiBii. MaB minpoOHuii 3BinbHIOBanbHUH binet 21 Mypomcekoro
HOJIKY, BU/1aBaB ce0e 3a CTyJIeHTA-10JIITEXHIKa.

HavanbHuk 3 nimpHUII NOBITY PO3IIISHYB CIIpaBy TPYINHU IMTaH MPO MOPYLICHHS THIII
y ropoMajicbkkoMmy MicTi. biiika BigOysacs dyepes Te, 10 [IMTaH BiAAaB y APYKUHU Ha MICSIb
cBoI0 14 piuHy noHBKY 3a 2 KoHeil BapTicTio 140 p6. JloHBKY BiAMOBHIIHMCS TOBEPTATH.
[Ipucras KapauenuoB 3arpumaB Tabip uurad. HauanpHuk mosinii BunipaBaaB Ail IpuUCTaBa,
3000Bs13aB TOBEPHYTH KOHEH.

[Toumiuist po3ciigyBaia BUIAAKOBI CMEPTI, Iponaxi ocid, BUpOOHUY1 TpaBMHU. 17 KBITHS
y mici 6insa ['ocynapesa baiipaka 3HaiineHo Tino MepTBoi xiHkM —MoTponu [lo3HsikoBoi 17
POKiB, sika Hiuia Ha nomryku podoru y MukwuriBui. ¥ CodieBui Topcbko-OuekciiioBebkoi
BOJIOCTI TOTOHYB Y sIMi BAoMa aBopiuHuil SkiB. Y I'puiuHo 3arankoso nomepna 20 piyna Bipa
['opankina. Ilponana 6e3 BicTi ciykHULS miMiuHKMKa cnpaBHuka J[.K.bopTkeBuua 25 piuna
®eonocis JlutoBkuna. PoOiTHuk koH(peTHOi ¢abpuku Dnitenpbmana y JIMHTPOBII
(KoctanrtuniBka) I'aBpuiio CiarocapeB «BO BpeMsi IIOMONKN CKOPOITOCTUKHO CKOHYAICS». VY C.
OnexkciiBka CantypuHcbkoi BojocTi ['anna [InBHeBa Buajiia Bia 3aKpUTOl TPyOU.

[Touniuist He 3aBKU pearyBajia Ha MOPYIIEHHS TPOMAJICHKOTO MopaaKy. bisns OyauHky
[HapoeBchbkoi Ha XapkiBChKii Bynuili BimOynacs Oiiika. Bymo mpoOuTo TONOBY Maikoro
Crnocrepiradi 3BepHYJIHUCS 10 TOPOIOBOTO 14 AUISTHKH, ajie BiH HE 3pYIIUB 3 MICIIs, HE 3aTPUMaB
HamaHUKA.

VY 3B's3ky 3 orosjomeHHsM BiiHM Himeuuunoro Pocii 23 nunus 1914 p. B baxmyTi
BiIOYJMCS MOHApXiuHI 3aBOpYILIEHHS, PO30WTI BITPMHU, MOBAJEHO CTOBIU  JIXTapiB,
MOIIKO/PKEHO MalHO eneKTpu4Hoi cranmii Ha 1060 p6. (Tam mpairoBany HIMIl-1HXeHepu?).
Jlyma BiMOBHMIIacs BiIIIKOyBaTH 30UTKH [15].
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Ha momimiro Oyna moxmameHa ¢yHKIS 300py MOAaTKiB B MICBKY KaszHy [23] mo
oKagHuX JucTax (964) KBapTUPHOTO 1 MPOMHUCIOBOTO 300py Ha 3aranbHy cymy 21 Tuc. po.,
o ckmagano g0 30-40% piuHMX HagXOXKeHb A0 OrokeTy wmicta. [loTpidoHO OyIio
MIPOMHCIOBHNA 30ip OTPUMYBAaTH 3 COTEHb MarasuHIiB 1 JIAaBOK, MUTHHUX 3aKJaJiB, BI3HHUKIB,
peMicHHKIB [24].

B mepiox I CsitoBoi BiliHM moripimmiacs poOOTa Moilii MO CTATHEHHIO 3€MCBKUX
300piB. Y BepecHi 1915 poky Bine-ryoepHatop O. Termnep ykasyBaB Ha «Oe3misuIbHICTH
npuctaBa baxmyty Cagina, iioro nomiunuka Kapiosa, 3 BUHHM SKUX HEl0IMKa r'yOepHCHKOTO
300py ckiama 389400 pO. 1 okitagHOro 300py 3 MpUBAaTHUX OyAWHKIB 777933 p6.». CripaBHHUK
MOBITY MPOCUB HAKJIACTH Ha BUHHMX JUCLHIIIHAPHE CTATHEHHS, a IPUCTaB BUIIPaBI0BYBABCS
- "OaraTo HeJOIMIIIMKIB MPU3BaHi Ha BiHY" [24].

Tpamsnocs nepeBUILIEHHS YUHAMU MOJMILIT CBOTX TOBHOBAXKEHb.

JInisi IPOMUCIIOBIIIB MPOOJIEMOIO CTallM HE3aKOHHI moOopu modimii. ['ydbepHChbkuid
okpyxHHI padpuunuii incnekTop B ciui 1902 poky nucas: "GaHKpYyTCTBaM B HAILIOMY TMOBITI
Cpusie HE TIIBKM 3arajlbHUil 3acTiii B TOPTiBIi, ane 1 3rpas TpabiKHUKIB TMOMIIEHCHKUX
YPSAIOBIIIB Ha YOI 3 iX TOJJOBHUM OTaMaHOM, 110 copMoBaHa cripaBHuKoM [umkoBum" [25].

Anonim LI. TlpaBma mmcaB okpyxHOMY (paOpHyHOMY IHXKEHEpPY, IO CIpPaBHUK
«TONbCHKUN TBOPSIHUH, OMUCKYy4YMH MYHIUpP apTuiepidchbkoro odimepa NpoMiHsSB, Ha
noJineiicbknid, "Mae B baxmyTi kpammii OyauHOK, a mpuOyB B MOBIT MajoO HE B 3aJlAaTAHUX
nrapoBapax", «HIOMIYHMKHM HaBIiTh B €BPEHCHKMX XeIepax BUYMIMCS 1 HPOMIHSIU CBOIO
CTapOJaBHIO 1yACHChKY Bipy Ha IPaBOCIaBHY, BCTUTIIM MPUAOATH KoNambHI» [25].

[IIumkoB BUMaraB HE3aKOHHO BHOCUTH modileiicbkoMy YmpasiiHHio 30 Tuc. po.
HIOPIYHO Ha KaHIEJSPChKI BUTpaTH. @abpuyHi MPUCTaBH BUMArajH 1o S - 6 THUCSY B PiK, "Bce
11e BiJBOIIKaE iX BiA paOpuuHux 3aBopyiieHs" [26].

B ciuni 1912 poky craBcst KOHQIIKT MiXK ByJIMYHUMHU HIYHHAMHU CTOpOKaMu Ha Benuki
XapkiBebkiit Jl. [amenko, €. lenoBum i ropogoBuM H. bornapeHkom, skuii moOUB CTOPOXKiB
Oatorowm [27].

B xoBTtHI 1913 poky mimanud M. ['ukoB ckapkuBcs Ha cTpaxkHuka [. Pe3nukona i
roponosoro I. Kocrpomy 3a noOutts [28].

Ckanpganom cras mtpad y 150 p6., Hak1ageHnit Ha KUTBKOX BIJOMUX KYTILIB 32 a3apTH1
irpu y KomepmiitHomy xiry6i baxmyTty [29].

Hanepenonni ta y mepion CBiTOBOi BiMHHM Pi3KO 3pOCTa€ YUCENBHICTh MOMILIHHUX
YUHIB, BBOJATHCS HOBI MOCAM Ta CTPYKTYPH.

CrBOpIO€ThCs KiHHO-TIONiIEeNchKa BapTa FO30BCchKOro paifony. B moBiTi Harnsaamu 3a
nopsinkoM 21 mpuctas, 18 momineiicbkux Harasmadis (3 B FO3iBii), 21 paiionnunit Harmsaay (9
3 Hux B FO3iBmi) [30].

Ie OyIi0 MOB'sI3aHO 3 HAPOCTAIOYOIO PEBOJIIOIIHOIO HAPYKEHICTIO B B CYCITIIBCTBI.

BHCHOBKH 1 MEPCIICKTUBY MOAAIBIINX JOCTIKEHB. AHAII3 apXiBHUX JKEPEIT IO3BOJISIE
3poOUTH BHCHOBOK, [0 YTPUMaHHS Micbkoi mominii baxmyTy Ta mocagoBux oci0 y TMOBITI
CKJIaJai0 3HAa4YHy 4YacTWHy Komropucax Jlymm Tta 3emcrtBa. OIHOYacHO, YCTAaHOBU
CaMOBpsIlyBaHHS KOJTHUM YMHOM HE MOTJIM BIUIMBATH, BTpy4daTucs y aii nomiuii. [Togansmoro
BUBYECHHS MOTpeOye CKIaa Cchpas, SKi PO3CTimyBasia TOMiMis, ii BIUIMB Ha TPOMAJCHKHIA
MOPSATIOK Y TOBITI.
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Ganja city that has glorious history and based on rich and ancient cultural heritage of the
Caucasus, all history was known as a center of national self-esteem and honor. Ganja has always
retained its image and has played a central role of national morality. For this reason, the high-
level expert in national history, the founder of the Independent Azerbaijan Republic, National
Leader Heydar Aliyev, during all the years of his ruling approached special attention to the
comprehensive development of Ganja. Thus, Ganja, under the leadership of the National Leader
Heydar Aliyev, began second stage of huge development.

Thus, President Ilham Aliyev, during his ruling period, officially visited Ganja 12 times,
and during his visits to the city, conducted practical measures for the development in social,
economic and cultural spheres. Grateful for these measures of a number of important unsolved
problems found positive results.

Everybody knows that the head of the country has a special occasion to Ganja and its
history. Because of good geo-strategic, also economic and social usefulness Ganja is always in
the center of attention.

In recent years, works in the direction of development of regions Ganja has been
accompanied by to improving city infrastructure, working of social and production
employments. The development program of Ganja has been prepared and is being successfully
implemented now. A lot of visitings of President Ilham Aliyev to Ganja are remembered with
the achievements and changes in the city life. As the result of attention of President IlTham
Aliyev and president of the Heydar Aliyev’s Foundation Mrs. Mehriban Aliyeva there has been
done works 1n the field of rehabilitation of historical - monuments of Ganja [1-3].

The Flag Square, that has been built on the right bank of the Ganja river last period, is
one of the most important projects. The length of the three-color flag, that fluctuating on the
height of 100 meters, is 50 meters, width is 25 meters and 4 meters is height of pedestal. The
national anthem and the national emblem of Azerbaijan are reflected on the granite panel on
the square. Renovation and landscaping works were around the square. President [lham Aliyev
raised the national flag. The head of state expressed satisfaction with the work, that have done
to the relevant instructions and recommendations.

In monument complex "Khamsa", that built in Ganja, are located Nizami Ganjavy’s
monument of and monuments for poems "Leili and Majnun", ”’Sirler xezinesi “("The treasure
of secrets"),”Yeddi gozel” ("Seven Beauties"), "Khosrov and Shirin", "Iskendername". Thus,
there was created an extremely rare art monument, that reflects the creativity of Nizami .

Near Heydar Aliyev’s Center, that is building in Ganja and will serve for the propaganda
of national state values, will be built “Zefer Tagi” ( "Triumphal arch") with width 20, length
50, and height of 36 meters. Heydar Aliyev’s Center will consist of three-storey building with
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total area of 4 thousand 500 square meters. There will be an exhibition hall on the first floor,
excursion hall on the second floor, that reflects history of Azerbaijan and modern development,
electronic and traditional library, supporting rooms on the third floor, conference halls and 400
seats session hall.

Restored by decree of President Ilham Aliyev's tomb on the project of Imamzade 36
cupolas, the cupola is installed 5. The head of state with the Order of the President's reserve
fund of 3 million from the funds allocated for the repair and construction works carried out are
of high quality. In accordance with instructions of Azerbaijani President [lham Aliyev, each
length of “Qala divari” (Tower walls) is built on both sides of highway Ganja-Baku is 47,
height 15 meters, the castle tower height is 22 meters. Width of Ganja door’s of the Tower is
5, height is 7 meters. There will be national emblem on the upper part with the 6 meter diameter
and will be bronze lion’s monuments on each side of emblem. In front of the Qala (“Tower”)
there will be «Khamsa” spring. In addition, the 4.6-km-long road between "Qala" and Nizami's
mausoleum complexes is reconstructed. Along the road there will be built architectural
elements of the 5 great books ,that concern to"Khamsa" of Nizami Ganjavi, as well as the
erection of monuments of the poet's immortal heroes and will be constructed fountains .

President Ilham Aliyev valued the importance of the first capital of Democratic Republic
of Azerbaijan this kind: of " In all periods Ganja people have done most important works for
being Azerbaijan as an independent country". High price of country’s leader Ilham Aliyev to
Ganja people shows, that they will use all the power for strengthening an Independent
Azerbaijan, for its further development, and Ganja will be one of the most beautiful cities of
Azerbaijan. The indissoluble connection between the nation and its head gives the reason to
say it !

Thanks to purposeful policy pursued by President [Tham Aliyev for Ganja’s development,
today city is growing, developing, cultural and moral level is being more highly. The region's
favorable climate, beautiful landscape, rich natural resources and human resources make Ganja
famous as scientific, cultural, economic and industrial center just not only in Azerbaijan, even
in the Middle and Nearest East.

The availability of rich ore and non-ore resources in the region contributed the
development non-ferrous and ferrous metallurgy industry in the city, and operating large-scale
enterprises that products aluminum and iron. The other fields of industry in the city: electronics,
instrument-making plant, machinery and automobile industry have been operating as large
industrial complexes.

The city’s location on the ancient silk roads was the reason of developing spiritual to East
tradition, and reflected national customs and traditions carpet weaving, knitting, sewing and
other sectors of light industry and urban , and group of textile and weaving carpet enterprises,
also the activity of sewing factory and other industrial enterprises have provided.

In the Middle Ages there were the perfect transportation system here. If in Europe
underground transport was built in the middle of the twentieth century, in Ganja in the Middle
Ages were two-storey underground roads system, where also phaeton could be used. In addition
to the transport and movement of population there were also other communication systems.

Among the Middle East’s transports, Ganja’s transport infrastructure plays a most
important role. The city’s airport of international standards, is realize air flights to many
countries of the world.

Vast scale Baku-Supsa, Baku-Tbilisi-Ceyhan oil pipeline, Baku-Tbilisi-Erzurum gas
pipeline also are transported via the Ganja. Communication is one of the leading services of
Ganja, that plays an important role in the socio-economic life of the city . The first Post Office
in Azerbaijan was opened in Ganja. Mail expedition was established in Nakhchivan in 1828,
and in Baku in 1836.
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The first Minister of Post and Telegraph of the first democratic republic in the East ADR
was Ganjali Aga Ashurov. This ministry was located in the ancient building of Ganja’s post-
office in present days.

The quick development of information and communication technologies in Ganja plays
an important role in strengthening of statehood, the development of the economy, the regulation
of'social and political processes widen relations and enlightening the people. At present, mobile
phone, Tran’s registered mail, internet service and also other areas of technology informations
are the foundation of communication service in Ganja. Ganja is one of the cities of Azerbaijan
that has ancient history, rich culture, and unique tourism opportunities. Ganja’s favorable
natural and geographical position, pleasant climate, unique world of flora and fauna has always
attracted tourists. Hajikend settlement, Koshku, Ashigli, Ezgilli, Chay kend and Togana kend
were places of recreation of Ganjabasar. Also, Khoshbulag village is one of the most
picturesque places of recreation of Ganjabasar. Approximately there are about 4800 residents
and 1000 houses in the village. Meadow grasslands are green from early april till the middle of
october. In some areas have been grown the artificial pine forests.

There are fifty springs (eg, Port-Port, Qible, the spring Kirk, etc.) and the river Karacefer
here. In addition, on 3 kilometers far from Khoshbulag there is Zagaly lake with a wide
magnificient view that, delight eyes, that colors nature. International Airport,that operate in
Ganja, Railway Station, Bus Stations , 3,4,5 star hotels, historical monuments, cultural
facilities, recreation and entertainment centers, modern sports facilities, restaurants and cafes,
beautiful and mysterious corners of the nature, of the tourists happy,make conditions for happy
,interesting and memorable resting of tourists. From ancient times in watter supply of Ganja,
that has a perfect communication system, underground-pipes pulled from Ganja and Qushqara
river have played an important role. It is not accidental, that travellers, that come to Ganja, can‘t
conceal their admirations, when they see Ganja’s greenness cover, climate and rich water.

The city has always protected its exception in the world with valuable (mostly) grapes
gardens, plane alleys. Therefore, Ganja’s rose is famous not only in Azerbaijan, but also
outside.

In general, climate and water supply system of Ganja have formed here the most
favorable environment for the construction of parks and alleys, that are beautiful greenery and
recreation centers. Recreation and culture park, named Heydar Aliyev, that differ with its
immense and greatness, and also Khan Bagi (Khan’s garden), that belongs to the ancient Turkic
tribes to the kajars, are the most valuable evidence of our conceptions . Khan Bagi, that has a
very beautiful view, for the richness of the plants is considered as a rare natural place. Parks
and avenues, which is named Fuzuli, Nariman Narimanov, Fikret Amirov, park “Qelebe” (the
"Victory") and others give such as special beauty to the city, and also turned the city to the
favorite recreation place for the population of Ganja and for its guests.

After the capital Baku, Ganja is the second largest center of science and culture of
Azerbaijan. Because of region, where located the city in the South Caucasus has very important
strategic position, in the I-IV millennium the main caravan route, that connected trade centers
of the Middle East and Front Asia, were here. The ancient city Ganja found development on
this trade way and over thousands of years was one of the well-known cultural centers. Today,
according to the history tradition, after the capital of Azerbaijan - Baku, Ganja is the second
largest center of science and culture. Theater, music, museums and libraries, that reflecting the
cultural level of the city, contributes development of the intellectual sphere.

The history of art and theatre is ancient in Ganja and its foundation begins with the initial
period of human society. Even from the Middle Ages in Ganja in ceremonial and religious
holidays there were shown square performances were performed different scenes.
Performances, that shown by amateur troops and played scenes, accompanied by music, gave
good mood to the population and made thinking them. Even at the end of the XIX century by
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amateur theater groups in Ganja have been staged plays of M.F. Akhundov, N. Narimanov,
N.B. Vezirov and other well-known writers . In 1906, by amateur drama group has been created
the 38-seat " Ganja Muslim drama party".

Well-known thinker, a patriot Ganja intelligent , an active member of the Party "Difai"
and the society Mirza Muhammad Akhundov was founder of theater culture and wrote work "
What is the Teatro?" about theater’s role in society .

The first great national theater in Ganja was in 1933, on the basis of “Tengid-teblig
theater” ( ‘"critical-promoting theater") in Baku, that was founded in 1933.
In 1954to Ganja’s theater was giventhe name of well-known playwright Jafar Jabbarli. Ganja
theater traditions are connected to such famous persons as M.Sheyxzamanov, M.Hemzeyev,
B.Shekinskaya, I.Afandiyev, M.Davudov.

In this magnificent temple of art, were performed successfully several times not only
Azerbaijani, but also Russian, European and world classics works. Alakbar Seyfi, Ismail
Talibli, M. Burceliyev, Sedaye Mustafayeva, Ashraf Yusifzade, Aladdin Abbasovand other
talented actors have created characters that opened in Ganja theater’s history unforgettable
pages.

An ancient cultural center of Azerbaijan Ganja is rightly proud of well-known persons
and valuable contribution, that it has given to treasury of the world's musical culture.

An ancient Ganja and Ganjabasar is the land of Ozan's, the cradle and hot spring Ashuq's
art. It becomes clear from the information in the book " Kitabi Dede Korkut" (VII century),
that ozan's history in our territory is very ancient . Ozans, who had taken "Qolcha Gobuz" (an
old Azerbaijani musical instrument) and shared from country to country, from man to man
people's happiness and sadness, were the the leaders of people's parties . The most ancient
stringed musical instrument gobuz is a predecessor of the modern ashuq's saz. Dede Korkud's
expression "gobuz is sacred" shows respect of our nation to music.

In the Middle Ages in Ganja poets, musicians, wise men and artists had meetings and
were talking about science, literature, music, art. An existence of such kind of meetings prove
participation of the first well-known poetess of Azerbaijan, the first woman chess player and
the first prominent female musician Mehseti Ganjavi (XII century)and other scientific and
literary sources [2-5].

Creation heritageof the great poet and thinker of Azerbaijan Nizami Ganjavi (1141-
1209) on the universal importance gave a rich information to the national culture, and also
influenced to the development of literature and art .Nizami's characters have become the
symbols of the culture of Azerbaijan. Many composers created vocal works, operas and ballets,
symphony and other eternal music,that praised Nizami's poetry in music, and enriched world's
culture.

In XI-XII centuries there were creative meetings in Ganja, where singer, musician and
poets took part. In such meetings the representatives of literature and art of that period,
including Mahsati Ganjavi, also took part.

Great Nizamy Ganjavy in his works has said the name of thirty popular musical
instruments, that were widely spread in Azerbaijan at that time. This fact also proves that in XII
century and more that earlier Azerbaijan people had high musical culture.

Ganja city, that has high music feeling and the music culture ,gave to the history of
Azerbaijan national music such well-known composers as Meshedi Jamil Amirov,Fikret
Amirov, Ganbar Huseynli, Zerif Gayibov, Telman Aliyev and Alakbar Tagiyev.

The love tradition to music lives in Ganja till nowadays. At present, State Philharmonic
Society, "Goy-gol" State Song and Dance Ensemble, Orchestra of Folk Instruments, Ganja
State Chamber Orchestra, music colleges, music schools are functioning in Ganja All genres of
music - ashug, folk songs, opera, also the types of modern music have developed a high levelly
in Ganja. More than 60 different medical institutions serve for the health of townsmen of
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Ganja. Currently, 20 hospitals, the Central Clinical Hospital, Eye diseases hospital, infectious
diseases, Endocrinology, Psychiatry, 2 Children's Hospital, First Medical Aid, Railway
hospitals, 13 Ambulatory polyclinics, 5 Dispenser, 3 Medical Sanitary Section; 9 Medical
Center: Diagnosis, Ganja pensioners Territory Social Service, Ganja Railway Hygiene and
Epidemiology, Reproductive Health and Family Planning, Esculap Medical Center, Orthopedic
Prosthetic Center, Beauty and Health Center, 2 Consulting also the First Aid Station, Children's
tuberculosis sanatorium and Maternity hospital are working here. In whole, there are 1387
doctors and 2622 nurseries work in medical centers of the city. The modern medical facilities,
located in the city, are equipped with high-quality medical equipments [4-6].
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METO/bI YITIPABJIEHUA PUCKAMHA NHHBECTUIIUOHHO-
CTPOUTEJILHBIX IPOEKTOB PA3BUTHUS TEPPUTOPUI

Cmamws nocsawena 0630py mMemooos YNpasieHus dKOHOMUUECKUMU U COYUATbHO-
9KONO2UYECKUMU PUCKAMU U 8b100pA HAUOOLee PAYUOHALHBIX U3 HUX OJISl UCNONIb30BAHUS 8
npoyecce aHanu3a UHEECMUYUOHHO-CIMPOUNENbHBIX NPOEKMO8, HANPABIeHHbIX HA pa3eumue
onpeoeneHHol ypOaHU3UPOBAHHOU MEPPUMOPULL.

Kntouesvie cnosa: puck-menedxicmenm, UHBECMUYUOHHO-CIMPOUMENbHYIL HPOEKm,
VpOaHU3UpOBanHble MEPPUMOPULL.

Implementation of investment and construction projects is a business with one of highest
levels of risk. Project Risk Management — is an integral part of management of the project itself.
The history of development of these areas is inseparably linked.

Project Risk Management is understood now as a complex preplanned activities aimed
at identifying of probable adverse situations and reduction of their possible interaction on the
project to acceptable level [1].

Risk arise from incomplete knowledge of all parameters, the circumstances of the
situation for the optimal solutions, and also because of impossibility of accurate and adequate
accounting of all even the available information; because of counteraction from the internal and
external project environment (competitors, the authorities, employees, contractors etc.) due to
the divergent interests, as well as due to the presence of chance. Thus, the risk of the investment
construction project is defined as the possibility of the implementation of the project in adverse
situations and consequences.

The risk management is understood as decision- making process under uncertainty,
which leads to achievement of the goal, the unplanned income or loss [3]. Risk factor is
considered to be the source of the uncertain situation occurring in the realization of development
strategies. The risk management process is to neutralize the adverse effect of optimal risk factor
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to the sustainable development. The structure of the risk management process of investment
and construction projects of development of urban areas is show in Fig. 1.

Investment idea ¢ ¢ ¢
) Economic risks Social risks Ecological risks
. ]Financial risk \ ]Personnel risk \ ]Climate risk \
Project investments
Y [Project risk | | | [Cultural risks | | | [Technogenic risk |
|Operational risk | | | [Demographic risk| | | |Urbanization risk |
Investment efficiency
k 1 1
Direct losses Indirect losses

Loss minimization | ‘ ‘

Figure 1 - Risk management structure of the investment projects.

Each area is a valuable and limited by the quality of the complex spatial distribution of
resources, ecological potential. At the same time, the area should be seen as a complex
ecological-economic system, the target state is determined by the requirements of the final
result of management activities. Socio-ecological- economic system can be defined as “a set of
interrelated economic, social and environmental factor in the human world“[2]. Model
development and management tools for sustainable territorial development must take into
account multiple aspects of the activities of managed entities and, above all, their economic and
environmental components. Reducing the environmental safety of territories, on the one hand,
and the need for economic growth — on the other hand, form a basic contradiction in the
implementation of the sustainable development model of socio-ecological-economic system.

The analysis of the current state of socio-ecological-economic system show that so far
in the development of management decision on the sustainable development of the territories
we have to deal with quantitative criteria (rental income, cadastral value), that help define the
cost of territorial resources [5]. Thus, there is no certainty about the sources to cover the
requirements to the quality of territories, as well as environmental, social and economic impacts
of management activities.

The main principle of management of socio-ecological-economic system consists in the
need of measurement of effectiveness of the management activities in quantitative (standard of
living) and qualitative (quality of life) aspects. In this case, the environmental component is
integral quality areas (risk of failing the target state of the system).

Development of effective management decisions for sustainable development of
territories is based on the idea of the simultaneous consideration of profitability (income) and
risk of financial transaction. However, the classical problem of decision-making within
considered problem area should take into account the failure of the planned level of sustainable
development of territories. Thus, there are two main objectives: hedging risk on the basic of
their evaluation in the form of money and decision making on the basic of the preferred option
of many compromises opportunities for sustainable developments of the territories.

Currently there is a wide range of the generally accepted methods of risk management;
the main task is to define correctly how this technology fits into the management of investment
construction project.
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The method of control over risk is a technique or system techniques of separate
operations in the risk management process. Along with the methods realized in the form of the
special software, there are public methods of control over risks.

Imitating modeling refers to method of forecasting, which is the modeling and analysis
of uncertainty in the estimates of the basic parameters of the project (monetary costs and time
expenses).

Method of analysis includes control lists of sources of risks, which are structured lists
of sources of risks which are based on historical information about incidents that occurred
during the implementation of previous investment construction projects.

One of creative methods is the Brainstorming method. That is discussions on which
experts in risk management with use of methodical grants discuss all aspects of this mechanism,
and are carried out planning, identification, an assessment, processing, control and documenting
of risks.

One of creative methods is “the Brainstorming”. That is the debate in which experts in
risk management using teaching aids discuss all aspects of this mechanism, and the planning,
identification, assessment, processing, monitoring and documentation of risks are implemented.

The method of obtaining information include risk assessment by independent experts,
which is a method of interviewing and / or questioning of experienced risk managers, who act
experts and not the participants of the estimated investment and construction project.

In our country the most popular recommended method relating to the methods of
assessment is a method of calculating of the probable losses, based on the calculation of the
expectation of loss for each risk separately and for the whole project [4].

After risks are identified and assessed, it is necessary to process them and select the
most appropriate option for the investment of the construction project.

Now there are 4 main ways of processing of risks: risk mitigation, acceptance of risk,
evasion of risk, transfer of risk. And in Russia there is a tendency to a mitigation choice as main
way of processing of risks, often without taking into consideration other three ways.

Let's see what ways of processing mean. The acceptance means itself following:
confirmation of the possibility of a negative situation and a conscious decision to accept its
consequences and to compensate for damages from its own funds, this situation often occurs
after mitigation. For successful acceptance of risk the following conditions are satisfied:
creation of reserves of the main resources (money, time, equipment, materials etc.); planning,
in the event of unforeseen circumstances.

The evasion is the complete elimination of certain threat or source of risk through
changes in the organization of ways to construction, safety, environmental protection etc.

The mitigation means reduction of probability of occurrence of possible losses from the
occurrence of a negative situation, it helps to minimize the impact of risk. Thus, the source of
risk is not eliminated.

The transfer means transferring of responsibility for managing risk in the other
participants of investment and construction projects without elimination of source of risk. There
are some ways of transfer of risk: as a part of the contractual agreement (arrangement) which
distributes either financial responsibility or the activities related to the risk; or transfer of risk
to the professional carrier the insurer. In our country, unlike in the West, the first way of transfer
in the construction industry is used more often. Moreover the contracts can be actively used in
the transfer of responsibility for the risks that side which is better equipped to regulate their
system level. So that such transaction was effective, the parties should be informed on the terms
of the contract, and the transfer of risk should be financially compensated in relation to the
additional expenses that are expected from this risk.

In the West the second way is more common — insurance, that is transfer of financial
responsibility for risk at the time of occurrence of the insured event and usually is an obligation
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of the insurer to pay the damages. Since insurance is a contractual transfer of risk, the types of
incidents and events must be carefully negotiated. The way of insurance is rarely used in
practice in Russia, as construction projects are among the most difficult types of investment
projects, and so it is quite difficult to calculate with precision probabilities of risks, and their
value.

Control of their implementation and documentation is carried out after selecting a
method of processing. It is necessary to notice that before choosing one of method of processing
it is necessary to carry out the impartial analysis of all processes and determine the most
appropriate option for the conditions of this investment construction project.
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made.
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OTEYECTBEHHBIN U 3APYBEKHBIN ONBIT KAPLEPHOI'O ITPOJIBUKEHU A
TOCYJAPCTBEHHBIX I'PAXKJAHCKHUX CIHYXKAIIUX

B cmamve paccmampusaemcs cywyHocmos u 0cobeHHOCMU NPoOIeMbl KAPbEPHO2O0
NPOOBUIICEHUS 20CYOaPCMBEHHBIX Cayxcawux 6 Poccuu, a makce 3apydexchviii onvim 6
OoanHoU cghepe. Aemopamu npusoOAMCcsa XaApaKmepucmuka cucmemvl 20Cy0apcmeeHHOl
CLYoHCOBL U NONI0JICEHUE YUHOBHUKOB 8 psi0e CIMPAH, 8KIIOYAs Omedecmeen bl onvim. B pabome

88



Applied scientific research, 30.11.2013

maxaice NPoOU3BOOUMCS CPAGHUMEbHBIN AHANU3 (PAKMOPO8 OP2AHUAYUU KAPbEPHO20 POCMA
20CY0apCmMEEHHbIX CYHCAWUX 8 Haulell Cmpane u 3a pyoestcom.

Kntouesvie  cnosa:  2ocyoapcmeennas — cnyoicda,  KapvbepHoe — NPOOsUdCeHuUe,
20CY0apCmeen bl CAYHCAwUll, Kapbepa, KapbepHblil pOCM.

bnaromnosiyune cTpaHbl B LEJIOM 3aBHCUT OT KauecTBa pabOThl I'OCYAapCTBEHHOIO
amnmapara, MO3TOMY B Mepuoj pedopMHpOBaHHS TOCYJApPCTBEHHOM CIIy:KObI OCTPO CTOUT
HEOOXOIMMOCTh B NMPHUBIICYCHUN MOJIOJIBIX, TAJAHTIMBBIX CIIEHUATUCTOB B TOCYAAPCTBEHHBIN
CEKTOp.

Onnako Ha Jeie BBIXOAWUT TNapajoKCcallbHAas CUTyalus, C OJHOW CTOPOHBI,
roCyapCTBEHHbIE OPraHU3alliy 3auHTEPEecOBaHbl B TOM, YTOObI Ha CIyKOy MOCTymainu u
CTPOUIIU Kaphepy TOJIBKO JyUIINe, MOTUBUPOBAHHbIE KAJPbl, C IPYTOil CTOPOHBI,0HH HE MOTYT
IPEIOCTaBUTh UM SICHYIO JIaJIbHEHIIYI0 NEPCIEKTUBY KaAPhEPHOI'O POCTA.

BoigenuM HekoTopble MPOOJIEMBI, KOTOPHIE MPEMSATCTBYIOT OyAyIIeMy YHHOBHHUKY
CTPOUTHb Kapbepy, peaJn30BbIBaTh CBOIl MOTEHIMall B OpraHax roCyAapCTBEHHOWBIIACTH
Poccuu:

1. OrpoMHasi, HO HECOBEpIIIEHHAs MpaBoBasi 0a3a, Kacarolascss BOIPOCOB MOATOTOBKU
Y Pa3BUTHUSI TOCYIAPCTBEHHBIX CITyKallHX.

XapakTepHO#l uepToH, NpUcylleil COBPEMEHHON CUTyalluu B 3TOM 00J1acTH, SBISETCS
HaIlpaBJIEHHOCTh JeATETbHOCTH Ha YCOBEPILIEHCTBOBAaHUE CYILIECTBYIOIIETO
3aKOHOJATENbCTBA, a HE Ha OOECHEeYEeHHE YETKOrO MCIIOJIHEHUsS TpeOOBaHMM, OCHOBHBIX
MPUHIIUIIOB, MPEANUCAHNUN, 3a()UKCUPOBAHHBIX B 3aKOHAX.

Oco0eHHO 3aMETHO HECOBEPILEHCTBO U HEAOCTATOYHOCTh CYIIECTBYIOIIUX MPABOBBIX
HOpPM, KaCalOIIMXCS OCYIIECTBICHUS KaApOBOM pabOThl M YIpaBICHUS MEPCOHAIOM
rocciay’kObl, B YacTHOCTM MEXaHU3MOB YNPABICHUS Kapbepod, 4YTO HE MO3BOJIIET
TOCYAapCTBEHHOMY CJIY’XKallleMy BHIETh MEPCIEKTHBBI CBOEro MPO(EeCcCHOHAIBHOTO U
KapbepHOI'0 POCTa B OPraHU3alINH.

2. OtcyTcTBHE €OUHOM, CTPYKTYpUPOBAaHHOM MOJEIM KaJpOBOM TIOJUTUKH B
roCyAapCTBEHHBIX OpPraHU3aLUsAX.

Pa3pabotka a¢dekTuBHO paboTAONIET0 MeXaHH3Ma pealn3aliy KaJpoBOil MOTUTUKA
B OpraHax TIOCYJapCTBEHHOIO YIpaBi€HHs M, TakuM oOpa3oM, IOBBIIIEHUE ILIAHCOB
npohecCHOHANBHBIX COTPYIHUKOB Ha YECTHOE MPOABM)KEHHE IO KaphepHOH JIECTHUIE U
oOecrieyeHHs peanbHO JCHCTBYIOIIMX KapbepHBIX IMPOLECCOB — CIOKHEHIINE MpoOIeMbl,
KOTOpBIE 0 CUX MOp HEAOCTATOYHO U3YyUeHsl [7, c. 159].

Takue  HemocTaTKM — CyLIECTBYIOLIEH  IMOJMUTUKA B OTHOUIEHMHM  KaJpoOB
rOCYyAapCTBEHHOTO ammapara, Kak: Hu3Kas 3QQeKTUBHOCTD NEATEIbHOCTH KAAPOBBIX CIIYXKO,
HEJOCTAaTOYHBI YPOBEHb MPOQPECCHOHANIM3MA UX COTPYIHUKOB, HECOOIIOJAEHHE OCHOBHBIX
MPUHIIUIIOB KaJPOBOW MOJMTUKH, OTCYTCTBHE pa3paOOTaHHBIX MPOTPaMM Pa3BUTHs KaapoB,
YETKUX KPUTEPHUEB U OLIEHKU PE3yJIbTaTOB UX JEATEIbHOCTH, ONPEACISIIOIINX MPOJABHIKEHUE
BHYTPH OpPraHu3alliu, MPUBOJIUT K TOMY, UTO Ha CITY>K0y MOCTYMAOT, a 3aT€M U IIPOJIBUTAIOTCS
JIOAM, YbM 3HAHMS, NPO(ECCHOHATU3M U KOMIIETEHTHOCTb, NPAKTHUYECKHWE HAaBBIKM HE
OTBEUAIOT PEeabHBIM TPEOOBAHUSM.

3. «AIMUHHUCTPATUBHBIN PECYPC.

[lox «aAMUHUCTPATUBHBIM PECYPCOM» CIIEIYET MOHUMATh «CUCTEMY YIPABICHUYECKUX
METOJIOB U CPEJICTB, PEAIU3YEMBIX TOJKHOCTHBIMU JIMIIAMU U FOCYAAPCTBEHHBIMU OPTaHaMU B
HEeNsiX, MPOTUBOpeYaIluX O0a30BbIM MPHUHIMIIAM TOCYJApPCTBEHHON CiIy X Obl (TPUHIUI
IpUOpUTETa MpPaB U CBOOOJ JIMYHOCTH, MPUHLMUII PAaBEHCTBA IpaB, MPHUHILIUII BEPXOBEHCTBA
3aKOHA, MPUHIUN Mpo3payHocTU» [9, c. 23].0TMeuaeTcss Oonblnas CTENEHb Y4acTUs
BJIMSTENIbHBIX UYMHOBHUKOB U JPYTUX JIMII B TIPOLECCE JOJDKHOCTHOTO IPOJBUKECHUS
HEKOTOPbIX, KyTOJHBIX» COTPYAHUKOB.
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[Tone3Hble 3HAKOMCTBA, CBSI3U U PEKOMEH1alli1, KOTOPBIE MTO3BOJISIOT MIPOBUTATHCS IO
ciry>)kOe OTpesIelIeHHBIM JIMIAM, 3a4acTyl0 3aTpyAHSIOT WM OJOKUPYIOT BO3MOXKHOCTH
MIOCTPOCHHUS Kapbephl MPOPECCHOHANTBHBIMY, TATAHTIMBBIMU CIIEIUANINCTAMU, PAa0OTAIOIIUMU
B JIAaHHOM OpraHu3alliM, Ybsi KBATU(HUKAIHS Y’KEe COOTBETCTBYET 00siee BHICOKOM JOIKHOCTH.
B peanbHOll curyanun HaOmIoAaeTcs CWIIbHAs 3aBUCHUMOCTh KaphepHOTO pPOCTa OT TaKHX
(hakTOpOB, KaK: JOSIBHOCTh PYKOBOJCTBY, IOJIC3HBIE CBS3HM,a HE OT KBAIM(UKAIIMH, OTBITA,
JUYHOCTHBIX ~ KadecTBa COTPYJIHUKA, AS((PEKTUBHOCTH  HCIOJHEHUS  JTOJDKHOCTHBIX
00513aHHOCTEH U T.1I.

4. Bo3MOXHOCTH «OOKOBOTO BXOJa».

[Ipuxox B opraHu3anuio IOJAEH CO CTOPOHBI TaKXe MPEMSITCTBYET pealu3alud
KapbepHOTO TIOTEHIMAJa CIy)KalluX BHYTPU OpTaHU3alMH. 3a4acTyio, COTPYIHHKH
TrOCyapCTBEHHOTO OpraHa, IIOJy4YHB TMOJE3HBIA OMBIT, MOTYT TiepelTu Ha Ooiee
BBICOKOOIUTAYMBAEMYI0  paboTy B  OHM3HEC-CTPYKTypax, TI€ H3BECTHBI  YETKHE,
c(hOpMyJIUPOBAHHBIE KPUTEPHH KaphEPHOTO POCTa U TJ€ OHM CMOTYT IUIAHUPOBATH CBOIO
Kapbepy. Ha nmaHHYI0 0CBOOOAMBIIYIOCS JOJDKHOCTH, MO PA3IMYHBIM MPUYMWHAM IOTIAJAI0T
KaHJIUAAThI, MPUXOSIINE U3BHE (BOZMOXKHO U3 APYTOTro rOCYJapCTBEHHOTO OpPTaHa).

5. OTCYTCTBHE CHCTEMBI OTBETCTBEHHOCTH M KOHTPOJIA 323(PPEKTHUBHBIM HCIIOTHEHUEM,
WCIOJIb30BaHMEM TOTEHIMANIa TOCYJAPCTBEHHBIX CIYKaIll[UX CO CTOPOHBI PYKOBOAMTENEH U
KaJIpOBBIX CITYXk0.

DTO HE TMO3BOJSIET TOCYAAPCTBEHHBIM CIY>KalllUM OCO3HaTh CBOIO Ba)XXHOCTh B
OpTaHU3aINH, PA3/IeNIsTh €€ LENN U padoTaTh Ha MOBBIIICHHE () ()EKTUBHOCTH, UB TOTIOJTHEHHE
K 3TOMY, MOXET CTUMYJIUPOBATh MPUHATHE pPellleHus 00 yXo/e U3 JaHHOW OpraHHu3aIliH.

K ckazanHOMYy criemyer n00aBUTH OTCYTCTBHE OOIIEH CHCTEMBI HE3aBHCHMOTO
KOHTpPOJISI HaJ JEeSATENbHOCTHIO TOCYJApCTBEHHBIX OPTraHOB, KaJPOBBIX CIYXKO OpraHoB,
PYKOBOIUTEIIEH.

6. Cnabo pa3BuTas cUCTeMa HACTaBHMUYECTBA M KapbEepPHOI'O KOHCYJIHTHUPOBAHUS Ha
roCyAapCTBEHHON CITykO0e€.

JlaHHbIE MHCTUTYTHl AKTUBHO HCHOJB3YIOTCS B OW3HEC-cpee U JAloT MHOTO
MOJIOKUTETBHBIX pe3ynbTaToB. [10100HBIE HHCTUTYTHI HE TOJBKO IOMOTIH OBl ONpPEHCITUTh
HaMpaBJICHUE JEATEIbHOCTH HAUMHAIOLIETO CIY)Kalllero, HO M CO3JaTh YCIOBUS s
JAJTbHEWIIEr0 KapbePHOTO POCTA.

7. Buenpenue 3(QEeKTUBHBIX METOJIOB, CpPEICTB, HAMPABICHHBIX Ha TOBLIIICHUE
Ka4yecTBa TOCYJApCTBEHHOM CITyKOBI, HE SBIISIETCS CUCTEMHBIM.

JleiicTBHE B COOTBETCTBHH C pa3pabOTaHHBIMU aIMUHUCTPATUBHBIMH PETIaMEHTaMU
MOBBIIIAET KAYECTBO TOCYNAPCTBEHHOW CIIyKOBI, YJIYYIIAeT CUTYallMl0 C KapbepHBIMH
mpoueccamMu. OJHAKO OTCYTCTBHE BO MHOTHUX TOCYJapCTBEHHBIX OpraHax YeTKOu
perimaMeHTanuy O0s3aHHOCTEW TOCYIAPCTBEHHBIX CIYXAIlUX HE TO3BOJSIET MM  OBITH
OTBETCTBEHHBIMH 3a KadecTBO CBOeW paboThl, S(PQPEKTUBHO pearn30BbIBATH CBOM
00pa3oBaTeNbHbIN U MHTEJUIEKTYadbHbIN MOTEHIIUAIL.

Bce BbineneHHbie po0OaeMbl, B KOHEUHOM CUeTe, MPUBOAT K TOMY, UTO, MOCTyIas Ha
ciIy’)k0y B OpraH TOCYJapCTBEHHOH BIIACTH, MOJIOJIOMY COTPYIHHUKY MNPOOIEeMaTHYHO
MPOTHO3HPOBATh CBOIO JOHKHOCTHYIO Kapbepy, MpodecCHOHAIbHOE pa3BUTHE, a TaKKe
0aaHCHPOBaTh TAHHBIE COCTABIISIOIINE YIIPABICHUECKOW Kaphephl.

B nensx permienus BblllieyKa3aHHBIX TPOOIeM 00paTHUMCS K 3apyOeKHOMY OTIBITY.

locynapctBennast ciy:x0a B 3apyOeXHBIX CTpaHax TIIOHMMAaeTcs Kak ocolas
colManbHas CHCTEMa, KOTOpas BKIIIOUAeT B ce0si ompeaeneHre OCOOBIX MPOIEnyp ImpuemMa,
oTOOp TepcoHasa, 3aMelleHNe BaKaHTHBIX JOJDKHOCTEH, KapbepHOE MPOIBIKEHHE U mp. B
OOJBIIMHCTBE 3apyOeXHBIX CTpaH OOMEH KaapamMH C JAPYTuMHU cdepamu esTeIbHOCTH
3aTpyIHEH U CONPSDKEH C COOJTFOICHUEM 0COOBIX TPEOOBaHUH.
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B HacTosiiee BpeMs B 3apyOe€XHBIX CTpaHax MPOJBHKEHHUE CIY>KAIIMX U MPOLEAYPbI
3aMEIIeHUs] BaKaHTHBIX JOJDKHOCTEH pEryJHpyIOTCS TIPAaBOBBIMU aKTaMHU, KOTOPBIMU
OTIpeIeIIAI0TCSA CTaTyC YNHOBHHUKOB, UX CiIy»eOHble GyHKuuu u 3anaun. [Ipodeccuonanbuas
NESTENIbHOCTh TOCYNapCTBEHHBIX CIIYKAIIUX PEryJIUPYyeTcss HE TPYIOBBIM, a ITyOINIHBIM
IIPaBOM, B KOTOPOM HapsIy C OOIIerpaKAaHCKUMH MpaBaMU U 003aHHOCTAMU (PUKCUPYIOTCS
0co0bIe 3arpeThl Ui paOOTHUKOB OPTaHOB TOCYAAPCTBEHHOT'O yIPABICHUSI.

Cucrema  npo¢ecCHOHaTbHO-IOHKHOCTHOTO — MPOJBUKEHHUS  TOCYJapCTBEHHBIX
CIyXalmux B 3apyOexHBIX CTpaHaX OCHOBBIBACTCS Ha MPHUHIMIAX CTAOMIBLHOCTH,
OecrnapTUitHOCTH, OECHPUCTPACTHOCTH U JIOsSUIbHOCTH. Ha3zHayeHwe mpeTeHIeHTa Ha
JOJKHOCTh TMPOUCXOJUT TIOCIE OKOHYaHWs Y4eOHOro 3aBeleHUsT U YCIEHIHON caadu
AK3aMEHOB HE3aBUCHUMOW IrOCYIapCTBEHHOM KOMHCCUU. [Ipr 3TOM nepBUYHOE HAa3HAYEHUE Ha
JOJKHOCTBh PACCMATPUBAETCS KaK Ha3HaYeHHE Ha TOCYIapCTBEHHYIO CITYKOY B LI€JIOM, a HE KaK
Ha3HAY€HHE B TOT WJIM MHOM TOCYJapCTBEHHBIN OpraH.

B Koncturyuuu I'epManuu 4eTko ompeiesieHbl Ba)KHEWUINE BONPOCHl OpraHu3aluu U
(GYHKIIMOHUPOBAHUS TOCYJapCTBEHHOM ciykObl. [loHATHS «cityXaliuii» U «YMHOBHUK» HE
TOX/IECTBEHHBI, CYTh pa3JIMUMi COCTOMT B MX IPAaBOBOM mnojoxxkeHuu. B I'epmanum Her
MHCTUTYTa pe3epBa KaapoB. Ho 11t Toro, 4ro0bl MOXKHO OBLJIO MPaBUIIBHO BBIMOIHSTH 3a/1a4U
rOCyAapCTBEHHOW CIy»Obl, Oblia pa3paboTaHa COOTBETCTBYIOMIIAS CTPYKTypa Kapbephl,
KOTOpasi oOecrneynBaeT MPOJBUKEHUE I10 CIYKEOHOW JIECTHUIE BCEX JOCTOMHBIX 3TOT0
MPOJABMIKEHUS CIIEIMAIUCTOB [6, ¢. 451].

Cucrema pa3BUTHSA Kapbepbl OTpa)kaeT BO3MOXKHbIE IIyTH PAa3BUTHS Kapbepbl
rpakJIaHCKoOro ciy»kauero. KoHkpeTHOe HampaBlieHHE Kapbephl OINpEeNsieTcsl MpaBuiaMu
KapbepHON CTPYKTYpBI, 3K3aMeHOM U oOpa3oBaHueM. Cucrema NpOJBHKEHUS IO CIyx0e
CTpPOro periiaMeHTupyercsi 3akoHamMu. OHa OCHOBaHa Ha JIBYX MPUHLIMIAX: IOBBIIICHUS
KBaJIM(UKALMY U IPUHLUIIE TOCTENEHHOTO MTPOBUKEHHUSL.

[Ipu 5TOM BakHa cTporasi uepapxus, 6e3 nepenperuBaHus Yepe3 CTyNeHH CIyKeOHOU
nectHulbl. HazHaueHue «itozieit co CTOPOHBI» BO3MOKHO TOJIBKO B OTPAaHMYEHHOM 00beMe,
MocJie TOTr0, KaKk He3aBUCUMbIE MHCTAHIIUU (KOMHUTETHI MO KaIPOBBIM BOIIPOCAM) ONIPEAETISAT UX
KBaJIM(DUKALIHIO.

B I'epmanun mpodeccuoHambHO-CIyKeOHOE MPOABIKEHHE YMHOBHUKOB 3aBHCUT OT
CIIyKeOHOH MPUTrOAHOCTH, CHOCOOHOCTM U NPO(EeCcCUOHATbHOW KBaNU(UKALUU U
OTPaHUYMBACTCSl NIEHCTBYIOIICH CHCTEMOH CIy»eOHbIX paHroB. lIpoaBmkeHue mo ciyxoe
CBSI3aHO C MOJYYEHUEM JOHKHOCTH ¢ 0oJiee BHICOKOW 3apIulaTOd M APYTMM HaMMEHOBAaHUEM.
[lepcriekTrBa MPOABIKEHUSI MO CIY)KOE€ M KapbepHOTO POCTa B Pe3yJbTaTe MOCTHKEHHS
3¢ (heKTUBHBIX PE3yJIbTATOB pAaCCMATPUBAETCS KaK BayKHEHIIIasi MOTUBALMS, OPUEHTUPOBAaHHAS
Ha TOBBIIIEHNE OOIIIECTBEHHOTO IPECTHkKA U YIIyUIlIEHUS] MATEPUAIBHOTO TIOJI0KEHUSI.

Bo ®panuum BaxHeWlIMe BOMNPOCHl OpraHu3alud U (PYHKIMOHUPOBAHUS
rOCyAapCTBEHHOW CiykObl Takke ompeaeneHbl B Koncrurynuu. [loHsiTHEe «YMHOBHHK» WU
«TOCYIAPCTBEHHBIN CITYKaLIUN» HE Pa3IndaroTCs.

OpaHiy3ckas TOCyJapcTBeHHas Clyk0a - 3TO 3aKkpeiTas ©  HOAPOOHO
periaMeHTUpOBaHHAsT CUCTEMbl AJMUHHCTPUPOBAHUS, TIJIABHBIMH NPUHLUIAMU KOTOPOM
ABIISIFOTCS. MEPAPXMUYHOCTh, KACTOBOCTh UWHOBHUKOB, BEPHOINOJAAHHOCTh TOCYJApPCTBY.
Cucrema TrOCyJapCTBEHHON CIy>KObI OCHOBBIBAETCS Ha MNPUHIHUIE CHEMUDUIHOCTH
npohecCHOHANBbHOM EATENIbHOCTH, YTO OOYCIIOBIMBAET 0COOBbIE TPeOOBaHMS K KAa4eCTBY U
YpOBHIO mpodeccuoHaabHOTO oOpa3oBanusa. ChyKamuid, TMNOJYYUBIIUA CHENUATBHYIO
MOJITOTOBKY, MOJHUMAETCS IO CIyXEeOHOH JeCTHHIIE B COOTBETCTBUU C HOPMATHUBHO
oIpezieIEeHHbIMU MEXaHU3MaMH KapbepHOTro MpoJBUkeHU [6, c. 348].

l'ocynapcTBeHHBIE CiyXalllie NPUHUMAIOTCS Ha paboTy MO KOHKYPCY B COOTBETCTBUU
C MIPUHIIUIIOM paBHOTO A0cTyMna. KOHKypChl BKIIIOUAIOT B c€0sI TUCbMEHHbBIE SK3aMEHbI, yCTHbHIE
co0OeceqoBaHUsA, OICHKY MNPOPECCHOHANBHBIX M JEJOBBIX crocoOHOCTel kaHaugato. 1o
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pe3ynbpTraTaM OJHHUX KOHKYPCOB BO3MOJKHO HA3HAaUY€HHE Ha JOJDKHOCTB B CHCTEME
rOCYJTapCTBEHHOM CITyOBbI, pe3yIbTaThl APYTUX KOHKYPCOB AAI0T BO3MOXHOCTH MTOCTYTICHHS
B CIIELMAIIN3UPOBAHHbIE aJMUHUCTPATHBHbBIC BBICIINE y4eOHbIE 3aBEACHUS (HALMOHAIBHYIO
IIKOJY YHpPAaBJICHUS, HAIMOHAJIBHYIO IIKOJY HAJIOTOOOJIOKEHUS, IIKOIY OOIIeCTBEHHBIX
pabor).

Bo ®panuuun B pe3epB MEpeBOAATCS MO MPUYHHE MPOAOIDKUTEIHHON OO0JIE3HH WIH
JUINTEIBHOrO OTIycKa. IIprueM 1o OKOHYaHMM CpOKa HAXOXKICHUS B PE3EPBE CIIyXKallWn
MOJKET OBITh YBOJIGH C COIJIaCUSl MApPUTETHON KOMHCCHH, €CIM OH TPIJKIBI OTKA3aJcs OT
IIpeaIaraéMoi eMy JTOJKHOCTH.

3auyucieHye Ha roCyJapCTBEHHYO CIIyOy MPOUMCXOANUT Ha KOHKYPCHOM OCHOBE B BUJIE
Clauu CHeualbHOTo 7K3aMeHa. B coorBercTBUM c maparpadom 5 pamouHoro 3akoHa «O
cUcTeMaTH3alluu CIyXeOHOro MnpaBay YMHOBHUK MOXKET OBITh Ha3HA4eH MOXXU3HEHHO, Ha
HCIIBITATENbHBIA CPOK, 1O MOMEHTA OT3bIBA, HA BPEMS MJIM B KAYE€CTBE MIOYETHOTO YMHOBHUKA.
Ha3naueHue Ha JODKHOCTh M NPOXOXKICHHE TOCYAApCTBEHHOW CIYObl YMHOBHUKAMHU
OCHOBBIBAETCSI Ha MOJyYEHHOM 00pa30BaHuUU.

B BenukoOpuraHum B paMKax —pealu3alUd  OporpaMM  pedOopMHPOBAHUS
TOCYJTapCTBEHHON CIIy>)KOBI TOBBIIICHWE KBATU(PHUKAIIMA W OCBOCHHE OO0pa30BaTEIbHBIX
[porpamMM SIBJSIETCS OCHOBHBIM YCIIOBHEM TIPOJIBUKEHUS IO CIyk0e U INPHUCBOCHUS
O4YepeTHOTO KJIACCHOTO YMHa [2, c. 58].

HestensHocTh UnHOBHUKOB CoennHeHHbIX [lITatoB AMepuku perynupyer 3akoH O
rpaxmaaHckon ciyxOe. s OOJBIIMHCTBA YHHOBHUKOB TIPOJBIDKCHHE 110 CIY)KEOHOU
JIECTHUIIC TMPOU3BOAUTCS COIJIACHO MNPUHIMUIAM CHUCTEMBI 3aciyr - OTOOpY HaMIy4IIuX
KaH/AWJAaTOB Ha IOBBINICHUE B JIOJDKHOCTHM Ha KOHKYPCHBIX JK3aMEHAaxX, a TaKKe€ Ha OCHOBE
©XKEroJHOM OLEHKH MX CIy)KeOHOH nesTenpHOCTH. TakuMm o00pa3oM, CKJajabIBaeTcs
BHYTPEHHUN  pe3epB  yNpaBICHYECKUMX  KaJgpoB,  IO3BOJSAIOIMUN  (QOpMUPOBATH
npodeccroHaNbHBIN KOPIYC BHICIINX aIMUHUCTPATUBHBIX YHHOBHUKOB [13, c. 465].

Koncturynus SInonun 3akpenuia nojaoxeHne rocyJapCTBEHHBIX CITYKAIUX KaK «CIIyT
BCEro 0OIIecTBa, a He Kakoi-m1M0o OofHOM ero vactu». B agMUHMCTpPaTUBHOM OTHOLICHUH
SmoHWst wWMeeT TpU YpPOBHS  YIPABICHHS: IEHTPAJIbHBIN, TNpeQeKTOpaIbHBIA U
MYHHUIMIAIBHBINA. Bee NoIHOMOYMS, OCYIIECTBIISIEMBIE HA IBYX MOCIEAHUX YPOBHSX, ACIATCS
Ha JBa BHJA: Ha COOCTBEHHO MECTHbBIE, OTHECEHHbIE K HX BEJICHUIO 3aKOHOM, U
JICJIETUPOBAHHBIE LICHTPAJIBHBIM IPaBUTEIBCTBOM. [Ipuuem mocnenHss rpymnma cocTaBiseT
80% na npedexropansHoM u 50% - Ha MyHUITUTIAILHOM YpOBHE [6, ¢. 297].

Ha3naueHue Ha rocyJapCTBEHHYIO CIyk Oy MPOHM3BOJIUTCS Ha OCHOBE KOHKYPCHBIX
9K3aMEHOB, KOTOpPbIE IMPOBOJATCS IO MPUHIMILY «OTKPBITBIX JIBEPEi» C COOOIIEHHEM O
BPEMEHU M MecTe UX IpPOBEICHUS B CpelIcTBax MaccoBoil uHpopmaruu. OpraHuzanuen
KOHKYPCHBIX 3K3aMeHOB BesiaeT COBET 0 JielaM IepcoHalla, B COCTaBe KOTOPOro HAXOIUTCS
CHEIMAJbHBIM 3K3aMEHAlMOHHBIM oOTAen M 4 TiaBHBIX OJK3aMmeHaropa. K sk3ameHam
JIOITY CKaOTCS TOJIBKO SITOHCKHE MTOJIAHHBIE.

Ha rocynapctBenHoi ciayx0e SInmoHuM, paBHO Kak U B MOJABJISAIOIIEM OOJBIINHCTBE
YUPEKACHUN U TPEANIPUATAN CTPaHbI, ICHCTBYET Cenn(UIECKas CUCTEMa «II0KU3HEHHOTO
HaliMay. [JoJKHOCTE 1M pa3Mep KalloBaHbs CIIy KalllUX CTABSATCS B MPSIMYIO 3aBUCHUMOCTb OT
IIPOJIOJIKUTEIIBHOCTH HENIPEPBIBHOTO CTaXka.

OueHb MHTEPECHBIM OIIBITOM SIBJISICTCSI OTKPBITOCTh YNHOBHUKOB Iepe]] 001ecTBOM. B
I'epmanuy Kpyruiblii 1O B OKHAX MUHUCTEPCTB BBICTABJICHBI IIOPTPETHI YWICHOB IIPABUTEIBCTBA
B HEMIPUHY KJCHHBIX 103ax. M o1, cremalye 1o CBOMM JiejaM, MOTYT C yJIUIbl HA0II01aTh,
KaK OJIMH MUHHCTp 3aIle4yaTJICH YUTAIOIUM Ta3eTy, Apyroi — 3a 3aBTpakoMm. B I'epmanun B
aBryCcTe€ KaXkJIOTO0 To/la MOXKHO CIHOKOHHO 3aiiTW B KaOMHET MMHUCTPAa MHOCTPAHHBIX el
I'epmannu Momkn dumepa nmn naxe camoro kaniytepa I'epxapaa llpenepa u ysuaets padoty
MUHUCTEPCTB «U3HYTPHUY.
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B GonpumimHcTBE 3apyOeKHBIX CTPaH YUHOBHUK Ha3HAYAETCs HA HU3IIYIO JOJIKHOCTh B
CIIy>)KeOHOH MepapXuH, Moylydasi MOBBIIIEHHE MO CIY>K0e B 3aBUCHMOCTH OT CTa)ka paboThl,
ypoBHS mpodeccuoHalu3Ma U pe3yJIbTaTUBHOCTU JesTenbHOCTH. EMy rapaHtupoBaHa
NO’KU3HEHHAsl 3aHATOCTb, COOTBETCTBYIOIINE YCIOBMS TPyJa U KOMIUIEKC MEp COLMAIbHON
3anuThl. Pazmep 3apaboTHOM miiaThl HAXOAUTCSA B 3aBUCUMOCTH OT 3aHUMAaeMOM JIOJKHOCTH.
[Tociie okoH4aHMsI CityK€OHOM Kapbepbl 10 JOCTUKEHUM IEHCHOHHOIO BO3pacTa YMHOBHUK
MOJIy4aeT rapaHTUPOBAHHYIO IIEHCUIO U ITOYETHYIO OTCTABKY.

Hcxons 3 BhIIECKAa3aHHOTO, BUIHO, YTO Y KaX/I0M CTPaHbI €CTh CBOM OCOOEHHOCTH U
cnenuduueckre mpodseMbl, Kacalolluecss KapbepHOro pocra. Tenepb pacCMOTPUM JaHHBIN
BOIIPOC CO CTOPOHBI POCCUICKUX TOCYAAPCTBEHHBIX TPAXKIAHCKHUX CITYKaLIUX.

OYHKIIMOHUPOBAHUE  TOCYAApCTBEHHOW  rpakJaHCKoM  ciyxkObl  Poccuiickoit
®denepauny, €€ ycrnexu U MOPOKM HAa COBPEMEHHOM 3Taleé BO MHOIOM ONPENENsIOTCS
ucTOpUUYecKol crnenupukoil (GOpMHUPOBAHUS POCCUUCKOW TOCYAApPCTBEHHOCTH M CHUCTEMBI
TOCYAapCTBEHHOW CIIykObl, 0OyCIOBUBIIEH OIHOPOKPATUYECKUH OONHMK BCEH CHUCTEMBI
rOCy/JJapCTBEHHOTO YMPAaBJIEHUS M BJIACTHBIX OTHOIIEHUWHW B COBpeMeHHOW Poccun,
OCHOBOTOJIAraloNIue MPUHIMIBI TOCYAAPCTBEHHOW TPaKJaHCKON CIyKObl U SJIEMEHTHI
KyJbTYpbl YHMHOBHUYECTBA, 3aJOKUBIINE OCHOBBI «HUCTOPUYECKUX» IOPOKOB POCCUHCKOIO
YUHOBHUYECTBA:  KOPPYMIUPOBAHHOCTb W  MPUOPUTET  JIMYHBIX  MHTEPECOB  HAJ
OOLIECTBEHHBIMH, IPUOPUTET  KAPBEPHBIX YCTAHOBOK B  IpOLECCe  peaau3aluu
npohecCHOHANBFHON NIeATENHHOCTH U PACIPOCTPAHEHHE KapbepHBIX aHOMaJHil (KapbepHBIX
«TYIUKOBY», KapbepHBIX «CBaJOK», «CKOPOCTHBIX» M <«JIECAHTHBIX Kapbep»), HEraTuBHO
BIMSIONINX HA CTUMYJIHpPOBaHHE MPO(PECCHOHANBHON OTAauud M TpOodeCCHOHATBHBIA POCT
CITy>KallliX OpPraHOB TOCYJApPCTBEHHOHN Tpa)KIaHCKOW ciykObl coBpemeHnHou Poccum [3, c.
275].

Ha coBpemeHHoM »JTame pa3BUTHS POCCUHCKOrO O0IIECTBA M CUCTEMBI
TOCYAapCTBEHHOW CIyXObl pelieHre MpoOJIeMbl MOBBHIMICHUS KadecTBa M d()(PEeKTUBHOCTH
JeSTEIbBHOCTH POCCUMCKUX IOCYJapCTBEHHBIX IPAKJAHCKUX CIIY KAILUX CBS3bIBAIOT, HECMOTPS
Ha JOCTaTOYHO MPOTHUBOPEUUBHIE OLIEHKU CIELUAIMCTOB, C peanu3anueit npuasToro B 2009 r.
[Ipesunentom P® VYikaza «O denepanbHoii nporpamme «PedopmupoBanue u pasButue
CUCTEMBI ToCy1apcTBeHHOU ciryk0b1 Poccuiickoit denepanuu (2009-2013 romsr)».

B Tabnuue 1 mpeacraBieH cpaBHUTENBHBIN aHATN3 (PAKTOPOB OPraHU3aNHA KAPEPHOTO
MPOABMKEHUS TOCYAAPCTBEHHBIX CITY’KaIl[UX B HAIIEH CTpaHe U 3a PyOeKoM.

B uenom, MOXHO BBIIETUTH JIBE OCHOBHBIE MOJEIU TOCYJIApPCTBEHHOH CIIyXOBbI,
pa3iauuMe MeXAy KOTOpbIMH HaxoasTtcs B cdepe opraHuzanuu NpodecCUOHAIbHO-
JOJKHOCTHOTO MTPOJBMIKEHUSI CITyXalluX. Tak, B pOMaHO-TepMaHCKOMU (eBponecKkoil) Moenu
OCHOBHBIM TMPUHIUIIOM NPOPECCHOHATHHON AESITENbHOCTU SBISAETCS MPHUHIMI Kapbephl,
[OJIpa3yMeBalOIIMi  CTPOro IMOCJEN0BaTeIbHOE (KAphEepHOE) 3aMeIlleHue BaKaHTHBIX
JOJKHOCTEH, 3a4KClIeHUEe MPOUCXOAUT TOJIBKO HAa HAYadbHYIO AOJDKHOCTH B CIY>KEOHOMU
Uepapxuu, Kapbepa YNHOBHUKA 3aBHCUT OT PE3YJIbTaTOB €r0 JEATEIbHOCTH, OLIEHUBAEMBIX B
dbopme  mpodeccHOHANBHBIX  (KBAIM(HUKAIMOHHBIX)  JK3aMEHOB.  AHIJIOCAKCOHCKAS
(aHrnmiickast) MoJielb IOCyJapCTBEHHON CIIy>KObl IOCTPOEHAa HAa NMPHUHLHUIIAX «CBOOOJHOTO
BXOJ1a» U «OTKPBITBIX JIBEpEi», JOMYCKAIOLEH 3aMELIEHNE BAKaHTHBIX JODKHOCTEH JHIamMu,
paHee He pabOTaBUIMMU B CUCTEME I'OCYJapCTBEHHOM CityxkO0bl. JlomyckaeTcs mpreM Ha paboTy
B MOpsAKe «naTpoHaxka». CiyKaluidi HaHMMAeTCcsl Ha KOHKPETHYIO JIOJKHOCTb, MOXKET €€
OCTaBUTh [0 CBOEMY JKEJIaHMIO M HMEET TMpaBO CBOOOJHO MEpPEMEIIATbC MEXIy
OOIIECTBEHHBIM M YACTHBIM CEKTOPOM.
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Taoauna 1

CpaBHuUTENbHBINA aHATU3 (AKTOPOB OPraHU3ANUN KAPbEePHOI0 NMPOABUKEHHSI
roCy1apCTBEHHBIX CJIYKAIIMX B HAllleH CTPaHe U 32 py0e:koM

DaKTOPbI OPraHU3AUNU CUCTEMbI
KapbepHOro NMPoJABUKEHUSI
rocyJ1apCTBEHHBIX CJIYKAIIUX B
3apy0eKHbIX CTPaHaxX

DakTOpPbI OPraHU3AUUHN CUCTEMBbI
KAPbEePHOI0 NPOJABUKEHUS
roCyapCTBEHHBIX CJIy:Kalux B PP

CBOOOAHBIN JOCTYIl Ha TOCYAApCTBEHHYIO
cyk0y HE3aBHUCHMO OT MPOUCXOXKICHUS,
10J1a, Pachl, BEpOMCIIOBEIAHUS, PETUTHO3HBIX
WM IOJINTUYCCKUX yGG)K,ZleHI/If/'I, JIMYHBIX H
JIEJIOBEIX CBSA3EU

[IpucyTcTBYEeT BO3MOXKHOCTD MOCTYTUICHHS HA
TOCYy/apCTBEHHYIO CIIyKOy 3a CcUeT HalIWdus
CBsI3el

["apaHTHpOBaHHas 3aHATOCTb

["apanTHpoOBaHHAs 3aHATOCTh

[TpuHiMn Ha3HaueHWsT Ha JIOJDKHOCTH (B
OTJIMYME OT BHIOOPHOCTH)

[MpyHuMn Ha3HaueHHMsT HA JOJDKHOCTH (B
OTJIMYHUE OT BEIOOPHOCTH)

KoHKypcHBIIT 0TOOp Ha TOCyIapCTBEHHYIO
CIy)0y

KoHKypcHBIIE 0TOOp Ha TOCYIApCTBEHHYIO
CIry 0y

Hepapxudeckas IO TYMHEHHOCTb u
cyOopArHAIMS JOKHOCTEH

Hepapxudeckas MOAYUHEHHOCTh u
cyOopIuHaIsI TOJDKHOCTEH

IloBrIlIIEHUE B JOJIZKHOCTH B 3aBUCUMOCTHU OT

npohecCuoHaNbHBIX, JMYHOCTHBIX U
MOpPAJIbHO-HPABCTBEHHBIX ~ KAu4eCTB U C
COOTBETCTBYIOIINM MOBBILLICHUEM

3apabOTHOM TIATHI

[loBbilieHME B JOMKHOCTH  3aBUCUT  OT
MHO)KECTBAa CYOBEKTHBHBIX IApaMeTpPOB U HE
3aBUCUT oT Pe3yJIbTaTUBHOCTH Ha
MpebIAyIIeM MecTe paboThl

PerynsipHoe nossiieHne npodeccruoHamIbHOM

[IpoxoxaeHue aTTecTaluy pa3 B TpU rojia

NOJATOTOBKM,  TpoBepka  3(PQeKTUBHOCTU

JeATEIIEHOCTH myTeM HPOBEJCHUS

aTTeCTallud, CIAa4d  KBaJH(PHUKAIIMOHHBIX

HK3aMEHOB U TIp.

[TouetHas OTCTaBKa " BbIIaTa | Hanugue 16rot Bo Bpemst 1 MOCIIE CITy>KObI

roCy/1apCTBEHHON NEHCHUHU T10 BBICTYTE JIET

Takum oOpazoM, ciayke0HO-podhecCHOHATBFHOE MPOABHKEHUE — ITO TpeiJiaraeMas
caMOl OpraHu3alyell MOoCIeI0BATEIbHOCTh PA3JIMYHBIX CTYNEHEH (TOKHOCTEH, padouymx
MECT, TOJIOKEHUI B KOJUIEKTUBE), KOTOPhIE COTPYAHUK MOTEHUIUAIbHO MOXKET mpouTu. Ilox
Kapbepol Ke TmMoHUMaeTcs ¢aKTUYeCKas MOCIEAOBATEIbHOCTh 3aHUMAEMBIX CTYICHEH
(momxHOCTEH, paboYnX MECT, MOJOKEHNUN B KOJIJICKTUBE) KOHKPETHBIM PAOOTHUKOM.

Kapwepa — 370 nHANBHUAyaTbHAS, HO OCO3HAHHAS TIOCIIEI0BATEIHHOCTh U3MEHEHUN BO
B3TJIs,]aX, MO3UIMK U TOBEJCHUH, CBSI3aHHAS C OMBITOM PabOThl U JEATEIBHOCTH B TEUECHUE
TPYIOBOM )KU3HU. Yalle BCEro Kapbepa MOHUMAETCS, KaK MPOIBIKEHUE YEIIOBEKA M0 CTYIICHIM
MPOU3BOACTBEHHOM, COIMAIbHON, AIMUHUCTPATUBHON WJIM MHOM MEpapXUU. XapakTep, TUI U
TEMI Kapbephl OINpeaemseTcs] Kak OObEKTHBHBIMU OTHOIIEHUSMHU, TaK M 0OCTOSTEILCTBAMU
KU3HU KOHKPETHOTO HWHAMBHUAA, €ro JMYHBIMH CIIOCOOHOCTSMH, LENEYyCTPEMIICHHOCTHIO,
BOJIEH, COCTOSIHUEM 310pOBbs U T.A. [11, c. 168].

VYnopaBrneHue — Kapbepoil  MepcoHa’ga  BBICTYNAaeT  peajbHbIM  KOMIUIEKCHBIM
WHCTPYMEHTOM KaJIpOBOM TOJMUTHKU CYOBEKTa YIIPABJICHHUS IEPCOHATIOM. JTa KaapoBas
TEXHOJIOTHsSl MpeNArNoJiaraeT HaJlW4yhe COLMAJbHBIX HHCTPYMEHTOB  YNpaBICHUS U
OCYLIECTBIISIETCS TIPU ONPEEIICHHBIX YCIOBUSIX.
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CoBpeMeHHOE pa3BUTHE TOCYAApPCTBEHHOW TIpakIaHCKOW ciykO0bl Poccuiickoii
@denepali  TECHO CBSI3aHO € HEOOXOAMMOCTBIO M3YuU€HHUS 3apyOe’KHOro  OIbITa
roCyAapCTBEHHO-CIyKeOHON nesTenbHOCTH. [lpu sTOM ucnonb3oBaHue 3(PPEKTUBHBIX
TEXHOJIOTHH aJMHUHHCTPATHBHOTO YIIPABJICHHUS JODKHO YYUTHIBATH CHEIU(PUKY Pa3BUTHUS
Poccuiickoro rocymapctBa, 0COOCHHOCTH YCIOBUH M (DAKTOpPOB HAIMOHAIBHOW CHCTEMBI
rOCyJJapCTBEHHOM CIyObl. 3Ha4eHHWE MMEET, NPEeXJAE BCEro, OIpEesIeHHE aTanTHUBHBIX
371eMEeHTOB () (PEKTUBHOTO TOCYJaPCTBEHHOTO yIPaBIEHUS, UCIIOIb30BaHNE HHHOBAIIMOHHBIX
MEXAHU3MOB YIIPABJIEHYECKOU JEATEIBHOCTH.
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CONTEMPORARY APPROACHES TO THE TEACHING ON THE EXAMPLE OF
LABORATORY WORKS ON THE THEORY OF GRAPHS

This article describes methods of teaching and laboratory works on discipline of
graph theory.
Keywords: graphs, laboratory work, methodology.

COBPEMEHHBIE ITIOJAXO/bI K ITPEITOJABAHHNIO HA IIPUMEPE
JIABOPATOPHBIX PABOT 110 TEOPUHU I'PA®OB

B Oaunoui cmamve onucvieaemcs Mmemoouxka NpenooasaHus U NPOBeOeHuUs.
1ab6opamopHulx pabom no OUCYuniuHe — meopusi 2pagos.
Kntouesvie crnosa: epagul, nabopamopnas paboma, memoouxa.

[TouTu BO BCcex AMCHUUIUIMHAX N3YYaeMbIX B HACTOSIIEE BPeMsI — IPE1yCMOTPEHHBI Yachl
Ha Jo0opaTtopHbie paboThl. JlabopaTopHble O MaTeMaTHKE MOTYT IMPOBOAUTHCS Kak 0e3
HCIIOJIb30BaHUsI KOMITBIOTEPOB, HO 3TO CKOPEE CTOUT OTHECTU K MPAKTUYECKUM 3aHATHUSAM, TaK
u ¢ wucnonb3oBaHueM. OOs3aTeNbHBIM aTPUOYTOM JAOOPAaTOPHOTO 3aHATHS — SBISETCS
METOUYECKHE TOCOOUs Il TPOBEACHHS JaboparopHOW paboTel. Takux mocoOuid 1o
MaTeMaTHKe ceiuac JOCTaTOYHO MaJIo.

PaccmoTrpuM mpumep pa3pabOTKM M TpOBEICHUS J1abopaTopHOW paboOThl 1O
muctuminHe « Teopust rpadoB» Aiis 3 Kypca yHHBEpCUTETA CHIEMAIbHOCTH «MaTeMaTikay. 3a
ocHOBe Bo3bMeM PVYII gannoii crierinanbHOCTH, 4 B KAUECTBE METOIMYECKON OCHOBEI — IT0CO0ME
Kupcanosa M.H. [1].

Tema 3anatus — Metonbl konupoBanus rpados. Llenb 3aHATHI: HAYYUTh CTYACHTOB
CaMOCTOSITENILHO HCIIONB30BaTh Pa3IMYHbIe BUBI KOJUPOBOK I KoaupoBaHus rpados. Ha
nabopaTopHyto oTBoauTCs 3 4aca. JlaboparopHas MpoOBOIUIIACE B KOMITBIOTEPHON ayAUTOPUHU
Ha 20 KOMIBIOTEpOB. B TeueHUM TEpPBOrO 3aHATHS CTYISCHTAMH H3ydYalnCh CIETYIOIINe
koaupoBku rpados: Jlecstuanas konupoBka, Koguposka I[prodepa, Kox I'anda (Tabmn.1). B
TEYCHHE BTOPOTO 3aHSTHSI CTYICHTHI BHITIOTHSUIA CAMOCTOSTENIbHYIO pa0oTy MO MOCTPOSHUIO
rpadoB W BBIUMCICHHUS COOTBETCTBYIOIIMX M3YYEHHBIX KOAMPOBOK Ijsi HUX. Pesynbrar
CaMOCTOSITENILHOM paObOThI OTHOTO U3 CTYJICHTOB MIPUBEICH B TA0I.2.

Taoauna 1
Bouruncienue xkoaa Ilprogepa

> restart;
> with(networks):
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new(G):
n:=16:
addvertex($ 1..n,0G):
addedge(Path(1,2,3,4,8,12,11),G):
addedge(Path(2,6,5,9,13),6):
addedge(Path(6,10,14,15,16),G):
addedge(Path(3,7),06):
r:=seq([seq(1+j+4*i,i=0..3)],J=0..3):
draw(Linear(r),G);

13 14 15 16

VVVYVVVVYVYV

>
> T:=[0$(n-2)]:

for 1 to (n-2) do

> mindegree(G,sm[i]):
z:=sm[i]:
zl:=departures(z,G):
TLi]:=z1[1]:
delete({z}.,06):

od:

T;

VVVYVYVYV

Kon Iprodepa:
[2,3,12,8,4,3,2,6,9,5,6,10, 14, 15]

Taoanma 2
Pe3yabTaT camocTosiTe/IbHOMH padoThI

restart;

with(networks):

new(G):

n-=36:

addvertex($ 1..n,G):
r:=seq([seq(1+j+6*i,i=0..5)],j=0..5):
addedge(Path(10,11,12,6,5,4,3,9,15,16,17,23,22,21,20,26,25,31),0):
addedge(Path(18,17,23,24,30,36,35,34,33,32),06):
addedge(Path(35,29,28,27),6):
addedge(Path(19,20,14,8,7,13),G):
addedge(Path(8,2),6):

addedge(Path(7,1),6):

draw(Linear(r),G);

VVVVVVVVYVYVYVVYV
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> T:=[0$(n-2)]:

for i to (n-2) do
mindegree(G,sm[i]):
z:=sm[i]:
z1l:=departures(z,G):
T[i]:=z1[1]:
delete({z}.06):

od:

T;

VVVYVVVYV

Kon Iprodepa:
[7,8,11,12,6,5,4,3,9,15,7,8, 14, 20, 16, 17, 17, 20, 28, 29, 35, 25, 26, 20, 21, 22, 23, 33, 34,
35,36, 30,24,23]

Hcnonp30BaHUE COBPEMEHHBIX IIPOTPAMMHBIX MPOIYKTOB, U KOMITBIOTEPOB — SIBJISCTCS
HEOTHEMIIMMOIM YacThIO COBPEMEHHOTO 00pa3oBaHMsl, CIHOCOOCTBYET JIydIIEMY YCBOCHHUIO
CTy/ICHTaMHU MaTepuaya TUCHUIUIUHBI, a TaKKE BBI3BIBACT Y HUX MHTEPEC U CTPEMIICHHE K
yae0e.

Jlureparypa

1. KupcanoB M.H. Ipadsr B Maple. 3agaum, anroputmsl, mnporpammbl. —M.:
WN3narenncteo DUSMATIINUT, 2007. -168c.
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YAK 330.46:330.322.5: 658.155

AHAJIN3 PUCKOB U OBPATHBIE 3AJAYU IS UCCJAEJOBAHUSA
NHBECTHUIIMOHHBIX ITPOEKTOB

B pabome npeonoscensvt u ucciedosarnsvt n00xXo0vl K OYyeHUBAHUIO 00aACMEN JHCelaeMblX
3HAYEHUll PUCKO8 U NAPAMEMPO8 UHBECMUYUOHHBIX npoekmos (HI1).

Kniouesvie cnosa: ungecmuyuonnvle npoekmol, 3¢hekmusnocmns, pucku, oopamuule
3a0ayu.

B ocHOBy mpearaeMblx METO/IOB IOJIOKEHBI HAEH OOPaTHBIX IMpeoOpazoBaHUN
IPOCTPAHCTB 3HaUEHUH rokasaresneit agppexruBaoct U1 1 ux puckoB, KOTOpbIE peaan3yroTCs
C MCII0JIb30BaHUEM JITOPUTMOB 00X0/1a IPaHUIIbl M JUCKpeTu3anuu obdnacreit (cm. [1]).

Mopenu OusHec-mipouieccoB — ynooHoe mnpexacrasienne WII mns pemenus 3amad,
CBSI3aHHBIX C OLIEHMBAHUEM U OoNTUMU3aIMel ux puckon. Pucku UII, npencraBuMbIx Ou3Hec-

npoieccamu  BP; (t) (cM. [1]) oOycnoBneHbl HEONMPENEICHHOCTSIMU B 3HAHUM 3HAYCHHM

XapaKTepUCTHK OM3HEC-TIPOLIECCOB U UX MapaMeTpoB 77 (3HaueHUI 0AaHKOBCKUX CTABOK, IIEH U
T.J.). YCIOBUMCS OHW3HEC-TIPOIECChl C HEOMPEIEICHHOCTSIMU B TOTOKaX M B JAPYTHX

XapaKTEepUCTUKAaX 0003HAYUTh uepe3 BP = {BP,- (t)} ,i=1,2,...,N, 1, COOTBETCTBEHHO, JIJIsI UX

napaMeTpoB — 4epe3 7 = {m},i =1,2,...,N. OueBuaHO, Takas HEONPEJAEICHHOCTh B 3HAHUU

xapaktepuctuk MII (1 cCOOTBETCTBYIOUIMX WM OHM3HEC-NIPOIECCOB) MPUBOIUT K TOMY, YTO

BMECTO BEKTOpa Mokazareiieil (HOMMHAJIBHOTO, IutaHoBoro) O (wim {Q(i)},i:1,2,...,M )

peanbHO Oy1eM HMETh JIeTI0 C BEKTOPOM Q (uH ¢ BeKTOpaMu { Q([)} ,i=1,2,...,M ). Benuuuna

OTKJIOHEHHsI BekTopa () oT Bektopa ( wu Oyzaer xapakrepuszoBath puck HII. Cxewma,
XapakTepU3yIollas IMepexo]l OT Mapbl <§?’,7;> K BEKTOPY PHUCKOB R(t), MOXET OBITh

H300pakeHa TaKuM 00pa3oM:

(BP.1)——0() N\
(BP,7)——0(r) 7

—2 5 R(t)
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NuauBuayanbHBIMU PUCKAMU MOKHO BOCTIONB30BAThCS, €CITM 0ObEIUHUTH UX B TIAPHI C
CaMUMH IIOKa3aTelsMH, HampuMmep, BUAa <Q R A>,i € {1,2,...,M} , j=L2,...,K, j —

i,nom?> =" j,i

HOMep (MHIEKC) BUA pUCKA UITU <Q.’n0m; {R 1} ,j=1 2,...,K>,i € {1,2,...,M} , ECIIA KAXIOMY

t J

W3 TIOKa3aTelieil COIOCTaBUTh MHOXKECTBO OIIEHOK PUCKOB {le.

b.j=12,...K, emy
COOTBETCTBYIOIIMX. Takue mapel MOPOKAAIOT XaPAKTEPUCTHKUA OW3HEC-TPOLIECCOB BUIA
= T . .

Or =(0isOopoe s Ouie ) » T QI.R:<Qi’l,ﬁ;{Rj’i},]:1,2,...,K>,z6{1,2,...,M}.

OuenuBanue (HaxoxaeHue) odnacreil R, u R, (obiacTedl pucKOB) B IPOCTPAHCTBAX

nokaszarenel () M mapaMeTpoB 77 TO3BOJIAET yuyecTb UX mpH yrpasieHuu MII u moBbicUTH

3¢ GEKTUBHOCTH TAKOTO YIIPABJICHHUSI.
Baxuoi IJI IPAKTUKHW NPEACTABIIACTCA 3aa4a OUCHUBAHMSA KCIIACMBIX 1 JOITY CTUMBIX
obOjacteii B TPOCTPAHCTBE NApaMETPOB 7 TIO HW3BECTHBIM OOJIACTSM B TMPOCTPAHCTBE

nokaszareneil O . Kak u Juis 3a1auu olleHMBaHus 001acTu R 1o o0nacTu R, , xorna TpeOyercs

o Aﬂwé Aﬂ',@ -l
Haiitu oOpatHOe mpeoOpa3oBanue i BPs  (0003HAYMM €ro yCIoBHO uepe3 | BP; ) u,

TakuM 00pa3oM, HaiiTh Npoodpa3 B INPOCTPAHCTBE NapaMmerpoB 7 obmactd R,, T.c.

— 1,0
R = [BPS j (RQ) , TaK ¥ B JIAaHHOM CITy4dae 00JIaCTH KeJlaeMbIX 3HAYCHUH mapamMeTpoB 77 (

D_, ot aHrnuiickoro «Desirable») n NOMyCTUMBIX 3HA4€HMH 3THX mapameTpoB (P., OT

T

AHTIIMACKOTO  «Permissible»). DneMEeHTBI ATUX MHOXECTB OyaeM o0003Ha4yaTh depes
n'eD,,i=12,.,p,, w® depes x’ eP,i=12,.,p,, CoOTBEeTCTBEHHO.  Jlms

COOTBETCTBYIOIMX 00NACTEH B IPOCTpaHCTBE Mokasarened ) BBeneM oboznadenue D, (s

MHOXECTBA JKENIAeMbIX 3Ha4eHui () n F, (W1 MHOXECTBA JOMYCTUMBIX 3Ha4eHHi ().

COOTBETCTBEHHO  3JIEMEHTHl 3TUX JBYX MHOXECTB OyaemM o0003HayaTh  uepe3

0, €D,,i=12,.,9,,u O, €F,i=12,..,q,. Torna 3agaya 1o noucky obnmacteit D_ u P,

— 7,0

CBOJIUTCS K HAXOXKJCHHIO PooOpa3os obiacteit D, U F,, OTHOCHTEIBHO OTOOpaxeHust BPs

Aﬂ',é

. Ha Puc. nponnmoctpuposanbl MuHOKecTBa Dy, F,, D, P, uotobpaxenue BP;
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7Ty I

/—\71"6

Pucynox 1 - Muoxecrsa D,, F,, D, , P, u oTobpa:kenue BP;

Aﬂ’é
@dopMalbHO 3TH MHOKECTBA CBSA3aHBI MEXKY COOOM COOTHOLIEHUSIMU BP; (Dﬂ) = DQ

Aﬂ"é
u BP; (Pﬁ) = [, . IlockobKy Ha IPaKTUKE U3BECTHBI (3a/1al0TCsl, Ha3HavyaroTes) obnactu F,

n DQ B IIPOCTPAHCTBE HOKa3aT€Heﬁ, TO, AJIs1 TOT'O YTOOLI HAHTH COOTBCTCTBYIOIINEC UM obnactu

Aﬂ"é
B MIPOCTPAHCTBE MapaMeTpoB, TpeOyercs HailTu oOpaTHOe oTOOpaxkeHue ansi BP; W C ero
— -1

-1 —
—,0 —7,0
TIOMOILBIO OUEHUTH 001acTu P, u D_: (BPS j :PQ —>P n (BPS j :DQ — D_. 3ana4a

HAaXO0XJIeHHs obnacTeld P, U D_ 110 M3BECTHBIM 00JaCTAM PQ u DQ OTHOCHUTCS K KJIacCy TaK

Ha3bIBAEMBIX 00paTHBIX 3a7a4. Ha ocHOBE Takux mpeoOpa3oBaHmil MOTYT OBITh PEIEHBI 33/1a41
Mo HaxokJeHuto: obmacreit mist puckoB UII; obnmacteil ymyrmieHHON BBITOABI; oOiacTeit
CHWJIbHOM U ciaboit uyBcTBUTENbHOCTH UII; 0Onacreli cunbHOM U cinaboit maneBpeHHocT UI1
U T.I.
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YK 330.46:330.322.5: 658.155
OBOBIIEHUE IOTOKOBOM MOJIEJIA BU3HEC-IIPOIIECCOB

B pabome npeonoscerno 0600weHue nomoxkosoi mooenu OUHeC-nPoYeccos.
Kniouesvie cnosa: 6busnec-npoyeccol, nomokogvle Mooenu, Ipdexmuernocmo,
uHmespayusi.

B paGote paccMoTpeHbl 00001IeHHS 11 MOJIETH HHTETPALIMOHHBIX OU3HEC-TIPOIIECCOB.
B ocHOBY Takux Mojieniel moja0KeHbl IOTOKOBBIE MOJIETH.
[Tyctb umeercss N TPOU3BOJBHBIX OW3HEC-TIPOIECCOB BP.. (t) i=12,.,N (cMm.,

Harpumep, [1], [2]). OOo3HayeHUsT MPOLIECCOB B TAaKOM BHUJAE IMOJYCPKUBAIOT, YTO OHU
CTPYKTYpUPOBaHbI (00bETUHEH B CUCTEMY) U B HUX COTJIACOBAHBI MOTOKH, TaK YTO KaXIbIN U3
HUX PEATU3yeM C YYETOM UMEIOIINXCS OTPAHUUYCHUN Ha PECYPCHI.

—

BHYTPEHHIOIO CTPYKTYPY ¥ OKPYKEHHE [1sl IPOU3BOIBHOTO Gu3Hec-nporecca BP, (1)

i
>

EJ_DS\ (t) e BP, = {EI‘Z (t)} ,i=12,...,N, 3agagum B BUJE:
EE (t) = <Inf7i (¢),Out ; ,(t),Mech, (1), Cont , (1), Proc, (1),

Pers, (1), Place, (t), Inf, ,(0),t,.1s, to,.,T,.>,z' -1,2,..,N,

e In, (1) .t €[t,,t, +T,] — BXomHOH moTOK Mpontecca; Out (1), €(t,,,t,, +T,] — BbIXOAHOM

0i? 0i?

NOTOK npouecca; Mech, (1), € [¢,.1, +T,] — Mexanu3M nmporecca (MCToJb3yeMble POLECCOM
MHCTPYMEHTbI, nipucniocobnenus u mp.); Cont, (t),t€(t,,t,,+T,] — ynpasnenue nporuecca;
Proc, (t),te(t,,t,,+T] — noTokoBas mozenb mpouecca; Pers, (t),te(t, .t +T] — keM
(uem) peanusyercs maHHbI npouecc; Place, (1) ,t e [t,.1,+T] — Mecto peanusanuu
npouecca; Inf, (t),t €[t,,t, +T,| —undopmanus 1y1s mporiecca; ¢, — BPEMs MOJa4H KOMaH/IbI
K WHUIHMAJIH3AIMA Tpoliecca ED\(t) {; — BpeMs WHHLHMAIM3ALKHA [POLECCOM ﬁ\(t)
CIIEYIOIIETO 3a HUM IPOLECCca WM MPOLECCOB; [, — BpeMs Hadaja peaau3aluy Iporecca
ED: (¢); T, — MIMTENBHOCTE MpoOLiecca E]? (¢).
Paccmotpum notoku npouecea Proc, , (t) Gonee moapoGHo:

Proc,,(t)=(W, ,(t).R, (). P, ,(t).C,, (1).C,,,,,())),i=12,...N ,
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3meck W, (t) — BEKTOp TMOTOKOB paboT mporecca BP, (1), W, (t)= (Wf,l.1 (1), (t))T ,

teltt,+T]; R, (t) - BEKTOP PECYpPCOB, pPacXOAyeMbIX MPOIECCOM Eﬁ(t),

Rf,i(t):(Rf’il(t),...,RM(t))T, telt,t,+T]; C,.(t) — BEKTOp BXONHBIX (3aTpaTHBIX)

0i%"oi

(uHAHCOBBIX TOTOKOB Mpoliecca BP (t), te[t ¢ +Ti]; Cfou,,i(t) — BEKTOP BBIXOIHBIX

(10XOMHEIX) (MHAHCOBBIX TOTOKOB s BP (1), te[t,.t,+T]; P

0i%%oi i

BBINYIIEHHBIX (TIPOU3BEAEHHBIX) MPOAYKTOB (M3AENIUM, TOBAPOB, YCIYTr U T.A.) MPOLECCOM

(t) — BekToOp

BP,(t), tet,.t,,+T]. B ciyusae neobxomumoctn, B ommcanue mpouecca Proc,, (1),

0i?"oi
i=12,...N Moryt ObITh BBEJICHBI U JIPyTHE TIOTOKH.

[loTokoBbIE MOJENIM MpPEICTaBICHUS OU3HEC-IIPOLECCOB  SBIAIOTCS  YIAOOHBIM
UHCTPYMEHTOM [IJIs1 MOJICTTUPOBAHUS SKOHOMHUECKUX CUCTEM U MO3BOJISIOT OIICHUBATH TaKUe
KOJJMYECTBEHHBIC M KAUECTBEHHBIC XapPAKTEPUCTUKH MOCIEAHNX KaK 3((HEKTUBHOCTh, PUCKH,
«y3kue mecta» u ap. KpoMe 3Toro, Takoe mpeacTaBlieHre JaeT BO3MOKHOCTh PelaTh 3aa4uu,
CBSI3aHHBIE C WHTETPUPOBAHMEM SKOHOMHUYECKHX CHCTEM, HAMpuUMep, TpH pearn3ariiu
WHHOBAIIMOHHBIX MTPOEKTOB (CM., Harpumep, [2]).

PaccmoTpuM ciywail, korja MHTErpallMOHHBIA KilacTep oOpasyercss BceMu Ou3Hec-
MpoIeCCaMU MHOXKECTBA f}? (¢),i=1,2,..,N . [IpeAnonoxum, 4to B OAHOM U3 HUX (HANPUMeEP,

6e3 ymanenuss oOmHOCTH, B BP (7)) IOIYY4eHO HEKOTOPOE HOBIIECTBO (IIPEIOKEHO
VMHHOBALIMOHHOE PELICHWEe HEKOTOpOH mpobiemsr). s pa3paboTku M peanu3ald 3TOTrO
HOBLIECTBA TPEOYIOTCS. pecypesl Npyrux Ou3Hec-npoueccos (M3 wucna BP (t),i=2,..,N )
OueBuaHO, B 9TOM CiTydae Tpouiecc BP,(f) CTaHeT CBOEOOPA3HBIM LEHTPOM TPUTSKEHHS

JUISL IPYTUX MPOLIECCOB. 3aMETHM, YTO TEPPUTOPUATILHO KIIACTEP MOXKET OBITh paclpeiesieH Ha
0a3e HECKOJIbKMX OM3HEC-NPOLIECCOB U COBCEM HE 0053aTelIbHO — Ha TEPPUTOPHHU Ipolecca

BRl(t). CoBMecTHO OuW3HEC-MIPOLECChl MOTYT (€CIU 3TO OKaXXKETCS BBITOJHO [UISI HHX)

o0pa3oBaTh HMHTETPALMOHHBIA KIacTep. B ero OCHOBe [OMKEH JieXaTrh OOmud u
WHMBHIyaJIbHbIE HHTEPECHl OU3HEC-TIPOLIECCOB B MPOIBUKEHUH HOBIIECTBA HA PHIHOK B BUJIE
HOBOTO NPOJYKTa WM ycinyrd. [IoHSATHO, 4yTO Takoil KiacTep OJDKEH BKIIOYATh B CEOs

peCypchl  OM3HEC-TIPOLECCOB W3 MHOKECTBA {BPS’[(t)},i:I,Z,...,N , B COOTBETCTBUH C

OPUHLKAIIOM  MUHUMAQJIbHOM  JOCTaTOYHOCTH  (HEOOXOIMMOM  JOCTATOYHOCTH) U
sapdextuBHOCTH. [Tocnennee o3Ha4yaeT, 4To JUIs OCYLIECTBICHUSI HHTETPALMOHHOTO MPOIecca

HEO0OXOAMMO 3aJCHCTBOBATh T€ IMPOIECCHI M3 MHOXXECTBA {BP“.(t)},i:l,z...,N , I B TaKUX

Ka4eCTBaX, KOTOPbIE JOCTAaBAT IOPOXKAAEMOMY HMH HMHTETPAI[MOHHOMY  KJacTepy
HanOoNbIIyI0 3(PPEKTUBHOCTb. TakuM 00pa3oM, Cpeau BCEr0 MHOXKECTBAa JOIYCTHMBIX

CTPYKTYp, 00pa3oBaHHBIX U3 OM3HEC-IIPOLIECCOB MHOXKECTBA {BPS’[(t)},i:I,Z,...,N , Cienyer

BBIOPATH TaKy0, KOTOPOM OyJEeT COOTBETCTBOBATH HAaUOObINAst 3PPEKTUBHOCTD.

O} dexTUBHBI HMHTETPALIMOHHBIA KJacTep U3 OH3HEC-MPOIECCOB MOXKET OBITh
MIOCTPOEH C MOMOMIbIO Tpex cTpareruil. Ilepsast u3 crpareruii nomkHa nogo0path (BbIOPATh)
Te OM3HEC-TPOLIeCChl, KOTOPhIE CBOMMH pecypcaMu MOTYT CIHOCOOCTBOBAaThH 00pa30BaHUIO
MHTETPAIIIOHHOTO KJacTepa B COOTBETCTBUM C WX WHTETPAIIMOHHBIMH IOTCHIAIAMH.
O06o3naunM oneparop Beibopa kak C,, (Selection, nondbop KaHAMJATOB HA MHTETPALUIO).

Haznauenue 3T0oro onepaTopa COCTOUT B TOM, YTOOBI Ha 0a3e 371€MEHTOB MHOKECTBa OM3HeC-
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IIPOLIECCOB {Bf;’i(t)},izlﬁ,...,N chopMUpOBaTh  MOAMHOXECTBO  OW3HEC-MIPOLIECCOB

BPU={Z/3Ei(t)},ie{il,iz,...iM},{il,iz,...iM}g{l,Z,...,N} C TpeOyeMbIMH M JOCTaTOYHBIMH (B

COBOKYITHOCTH) JUIsl OCYIIECTBJIEHUS WHHOBAI[MOHHOTO IIpolecca pecypcamu. OmnepaTop

BTOPOI'0 BUJA JOJDKEH JIJISA IPOLIECCOB U3 MHOKECTBA BPF, i € {il,iz,...i v } BBIOPATh MPOLIECCHI
ABP(t),i e {il,iz,,_jN } ¥ CBSI3aTh WX TEXHOJOTHMYECKH B PAMKaX HWHTErPAIMOHHOTO KiacTepa.

O06o03nauuM 310T onepatop kak C,, , (Resource, pecypc). HakoHel, onepaTop TpeTbero Buaa

es |
JIOJDKEH COIJIacoBaTh IOTOKM B HMHTETPUPOBAHHON CTpykType. Takoil omeparop ObL1
paccMOTpeH Bblle 1 0003Hau€eH B BUJE AyT'M Haj OM3HEc-TpouieccoM. MiMs aToro onepatopa —
Cc,..; (Coordination, cornacoBanue, yBs3ka). Bce BMecTe (B KOMIIO3UIIMK) 3TH TPH OIIepaToOpa

0
MOPOXKAAIOT PE3yJIbTUPYIOIIUN, KOTOPBI MOXET ObITh IPEACTABIECH B CIEAYIOLIEM BUJE:
C,=C.,1°Crp©Cq,; - A IPUMEHUTENBHO K MHOXECTBY 0a30BBIX AJSI MHTErPALlUOHHOTIO

npolecca OU3HEC-PoLeccoB BF, = {BPSJ (t)} ,i=1,2,..., N, onepaTop UHTErpUpPOBaHUs (CUHTE3A

MHTETPAIlMOHHOIO KJIacTepa) MoXKeT ObITh 3anucad Tak: C,(BP)=C, Cres; ©Coyi(BP) .

oor ] °
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