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SECTION 9. Chemistry and chemical technology.

SURVEY THE LOCAL ANESTHETIC DRUGS MECHANISM AND ITS
EFFECT ON SODIUM VOLTAGE CHANNEL

Abstract: The transmission of nerve impulses inside of axon done by action potential wave and pain is felt in
body. Since the sodium ions have a key role in production of action potential wave, in order to prevent of pain
feeling creation, we use local anesthetic drugs, because they have ability to prevent of entry of sodium ions into
axon and also prevent of production and propagation of action potential wave inside of axon. Hence, in this paper
three kind of local anesthetic drugs base on lasting effect, structure and some properties of them in order to
produce local anesthetic have been explored. Also action mechanism of these drugs and how they can effect on
sodium channel and some common methods of local anesthetic production presented. Finally, it can be seen that by
using local anesthetic drugs, sodium channels blocked and the action potential will not be producted and
propagated inside of the axon. As a result, the body doesn’t feel pain and local anesthetic occur.

Key words: Local Anesthetic, Action Potential, Axon, Sodium Channel, feeling pain.
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Introduction the axon. Also prevents the production and

Local anesthetics (LA) are agents which cause propagation of action potential inside of axon [8],[9].
local temporary intensitivity with fully preserved Other actions of these drugs, however, such as anti-
consciousness due to reversible paralysis of inflammatory actions by interaction with G-protein
peripheral sensory nerves. They affect the cellular receptors [10], are also thought to be relevant to their
membrane in which they block the sodium channels use to prevent or treat pain.
and inhibit the creation and transmission of the Noci receptors in the sensory nerve terminals
nervous impulse along the nervous fiber. The which are stimulated by various factors and convey
application method of local anesthetics and the way the pain to the posterior horn of the spinal cord . In
of their action depend on their physicochemical the posterior horn of the spinal cord and with release
properties (stability, solubility, pKa), which are in of neurotransmitter like glutamate, secondary
connection with the protein-binding neuronal excitation[11]. The action potential is sent
properties[1],[2],[3],[4]. Although given locally, for processing or response of central nerves system
local anesthetics may exert a systemic effect, as they will produce. Local anesthetics with Inhibition of
are transferred through blood to other areas (kidneys, sodium channels, prevent to production and
liver). These systemic effects which are dependent to propagation of action potential. Thus, action
the concentration of local anesthetics in the blood potential will not reach the end of the nerve and
usually cause sedation, nausea, vertigo and anxiety. neurotransmitter transporter, will not be able to
Local anesthetics are used in surgery, dentistry, produce the sense of pain and sensory nerve
ophthalmology and cardio-therapy. They are also terminals transmit pain message to the higher centers
used for the temporary relief of pain from insect and inhibit the sense of pain , Of course this is
bites, burns, and other types of surface wounds reversible, no pain is felt [8].
[5L.I61.[7].

Local anesthetic Physical and chemical properties of local

Local anesthetics are a group of drugs that they anesthetics

have ability to prevent the entry of sodium ions into
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According to chemical structure, local molecules directly affect their clinical characteristics.

anesthetics can be: alkaline esters, ethers, ketones,
amides and anilides . A molecule of a local
anesthetic consists of a hydrophilic part which is
connected to the lipophilic part via the alkyl
interchain and an amide or ester group
(Fig1)[2],[5].[7]. Physicochemical properties of local
anesthetics affect the potency, speed of origination,
depth and lasting of local anesthetic action. The

Drugs which contain an ester group metabolize easier
and are less toxic (procaine and chloroprocaine)[12].
The lipophility determines the relative potency, while
binding to blood plasma proteins has an influence on
the lasting of the effect. pKa, i.e. pKb values directly
correlate with the beginning of the local anesthetic
effect. According to above mentioned properties, we
can classify the local anesthetics which are used

chemical characteristics of local anesthetics’ clinically into three groups[1]:
1 |
0 'R,

i T | 1 /
I I I VR,
| I |

aromatic | esteror | intermediary | amine

group | amide chain | group
ji “Dond: iy I

Figure 1 - Basic general structure of local anaesthetics [13].

1. Moderate potent anesthetics with shortlas ting
effects (chloroprocaine and procaine )

Some of properties of procaine is as follow:
A. Ineffective topically

HoN

B. Must be administered by injection (usually
with epinephrine to delay absorption)

C. Plasma esterases degrade it rapidly

D. Can cause allergic reactions

GHs

C—0—CHy—CH,—N

GHs

Figure 2 - Structure of Procaine.

with
lidocaine

2. Moderate potent anesthetics
moderatelasting effects (prilocaine,
and carticaine)

Some of properties of lidocaine is as follow:

CH;

Amide-type drug

Topical or injection

Rapid and prolonged anesthesia

Allergic reactions rare

CNS and cardiovascular toxicity can result

moow>

NH— C — CH,— N

CH;

CHg

Figure 3 - Structure of Lidocaine.

ISPC Modern research and development,
Philadelphia, USA

102

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISl (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.179 |
Impact Factor: | GIF (Australia) =0.356 | ESJI (KZ) = 1.042
i JIF =1.500 { SJIF (Morocco) = 2.031
3. High potent anesthetics with long lasting therefore used whenever long action is

effects (etidocaine, tetracaine,
bupivacaine) [1],[14],[15].
Some of properties of lidocaine is as follow:
A. prolonged duration of action; up to eight hours

when combined with epinephrine. It is

ropivacaine and

CH;

CH,

required (post-op analgesia; prolonged surgery
etc).

Figure 4 - Structure of Bupivacaine.

The Mechanism of Action

The mechanism of action of local anesthetics is
achieved by a reversible block of the sodium
channels in the cellular membrane of the nerve cell
and the influx of sodium ions into the cell[7]. Among
the most important stabilizers there are many
substances used clinically as local anesthetics,
including procaine and tetracaine. Most of these acts
directly on the activation gates of the sodium
channels, making it much more difficult for these
gates to open, thereby reducing membrane
excitability. When excitability has been reduced so
low that the ratio of action potential strength to
excitability threshold (called the “safety factor”) is
reduced below 1.0, nerve impulses fail to pass along
the anesthetized nerves[16].

Local anesthetic producing common methods
Surface (topical) anesthesia

Intrasynovial anesthesia

Regional anesthesia

Infiltration anesthesia

Intravenous regional local anesthetic

Spinal anesthesia

mTmoow»

Effect of Local anesthetic on sodium channel

The mechanism by which local anaesthetics
block voltage-gated sodium channels has been a long
intriguing puzzle for electrophysiologists. The effect
of these molecules depends upon membrane
potential, channel conformation, pH and access to the
ion-conducting pore[17].

QX 314 is a quarternary derivate of the local
anesthetic lodocaine that has a permanent positive
charge . it is not in clinical use but has interesting
features that have helped to elucidate the mechanism
of blocking Na channels . this drug blocks the
channels only when applied to their intracellular
side[19]. Most local anesthesics, except benzocaine,
are amine compounds, which are charged at a pH

below 6. The uncharged form is lipid soluble[20].
Biophysical calculations based on the electrical field
across the cell membrane suggested that the binding
site is at a distance from the external surface of the
membrane of approximately 60% of the membrane
diameter ( an estimate that agrees fascinatingly well
with what we now know from the moleculer
structure)[21]. This finding gave rise to the first ideas
about the blocking mechanism : the receptor is in the
pore; the charged form acts on the receptor and the
drug molecules have topass through the lipid
membrane to act. Another blocking characteristic
was observed at that time: nearly full size Na
currents could be elicited during the first
depolarizing impulse in the presence of a local
anesthetic, but subsequent impulses elicited smaller
an smaller peak currents. It was suggested that the
drug binds cumulatively and that this block needs
open channels. This accumulation of inhibition has
been called use-dependent block or phasic block.

Subsequently, the guarded receptor hypothesis
was proposed. Suggesting that the receptor is
protected in the pore and that channel needs to be
open before it can be blocked. The impact of use-
dependent block became manifest at higher firing
frequencies of nerve fibers, where lower
concentrations of local anesthetics were needed to
block compound action potentials[18] .

Conclusion

In this paper, survey the local anesthetic drugs
and chemical structure of them and also some
properties of these drugs which is depend on the
different conditions can be used have been explored.
As mentioned, sodium ions play main role in
production of action potential wave and with
transmission nerve signals inside of axon, lead to a
sense of pain. Hence, to prevent of pain creation and
its feeling, we use local anesthetic drugs and due to
the properties of these drugs and with respect to the
said mechanism, Sodium ions are prevented from
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entering into the axon and will not be able to pass
through the channel, in other word, sodium channel
blocked,and action potential can not be produced.
Thus, nerve signals can’t transferred along the axon
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construction.

TRENDS OF THE DEFORMATION CLADDING BY FLEXIBLE TOOL

Abstract: This report describes the basic trends of the deformation cladding by flexible tool, changes have
occurred during development of this method. Main directions during development of the deformation cladding had
been classified. The existing schemes of deformation cladding, the application of additional effects, constructions of
alloy elements, constructions of flexible tools have been analyzed. We discussed their strengths and weaknesses.
Possible direction of further development was revealed.

Key words: flexible tool; cladding; coating method; scheme of the process; constructions of alloy elements;
additional effects; constructions of flexible tools.
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TEHAEHIINU PA3ZBUTUS METOJA JE®POPMAIIMOHHOI'O IIJTAKUPOBAHUSI TNBKUM
HNHCTPYMEHTOM

Annomayusn: B 0annou cmamve paccmompenvl 0CHOGHble MEHOSHYUU PA36UMUsL Memooa 0eghopMayUoOHHO20
NAAKUpOBAHUs 2UOKUM UHCINPYMEHMOM, DPACCMOMPEHbl U3MeHeHUs, npousouieouiue ¢ OAHHbIM MemooOM.
Knaccugpuyuposanvl ocnosnvie nanpasienus paseumusi npoyecca JIIIH, npoananuzuposanvl npeonosicenmvie
CXeMbl peanuzayuy npoyecca, npumeHeHue OONOIHUMENbHbIX DUIULECKUX 8030€UCmEUl], KOHCIPYKYUU dNeMeHmd
Mamepuana noKpuimus U KOHCMPYKYUU 2UOKO20 UHCIMPYMEHMA; PACCMOMPEHbL UX Clabble U CUNbHble CHIOPOHDBL.
Buisigneno 6osmoorcnoe nanpagnenue oanvHeliuie2o passumus 0AHHO20 Memood HaneceHUus NOKPLIMULL.

Knrouesvte cnosa: cubkuii uHcmpymenm, niakupo8aHue;, Memoo HAHeCeHUs NOKPLbIMUl, cXema peanru3ayuu
npoyecca, koucmpykyuu IMII; dononnumenvrvie 8030eUcmaus,; KOHCIMPYKYUY UbK020 UHCIPYMEHMA.

HedopmaoHHoe TIIaKUPOBAaHWE — OAWH U3 AQHTUKOPPO3HOHHBIX TTOKPBITHH. Merton
YHHBEPCAIIbHBIX METOJI0B MouduKanmn Je(opMaoHHOTO TUIAKMPOBAHMS C KaXKBIM I'OJ0M
MOBEPXHOCTHOTO €0 paboduMx IOBEPXHOCTEH npeTepreBaeT MoJISpHU3AIMIO U pa3BuTHe. Ha puc. 1
JieTayieil, TO3BONISIOMIMN JOOUTBCS HE  TOJIBKO NPECTAaBICHbl OCHOBHBIE HAIPABICHUS Pa3BUTHS
YIOPOYHEHHS MOBEPXHOCTH, HO U, OTHOBPEMEHHO, METO/A TUIAaKUPOBAHHUS.

HaHECTH Ha Hee MoKphITHe [1]. B oTinmuune ot apyrux IIpencraBnenHas KiaccUpUKAIMs MOKa3bIBAET,
METOJIOB HAaHECEHUsI CITy>KEOHBIX MOKPBITHI, TaHHBIH YTO Pa3BUTHE IJIAKUPOBAHUS MPOMCXOIHUT B Pa3HBIX
MeTol He TpeOyeT mpeaBapuTelibHOil 00paboTKH HaIpaBJICHISIX, HN3MEHSIOTCS KOHCTPYKIIUU
MOBEPXHOCTH  W3JENHs, Tak KaKk  OYHCTKA YCTAaHOBOK JUIi HAHECCHMS TIOKPBITHS, IIPOIEcC
MOBEPXHOCTU  OCYLIECTBISIETCA B IIpOLECCe IIaKUPOBAHUS JIOTIOJIHSIETCS br3nYecKuMH
IUIAaKUPOBAHMUSL. BO3/ICHCTBUSIMU C 1IJIBIO €ro HMHTeHCH(]UKaIMy,

B Hacrosmee Bpems HNPOHCXOAUT BHEAPEHUE COBEPILEHCTBYIOTCS COCTaBBbI HaHOCUMOTI'O
JTaHHOTO MeToja B pa3Hble oTpaciu Marepuania, BBIOMPAIOTCS ONTHUMAaJbHBIE CKOPOCTH
MPOMBIIIJIEHHOCTH, B YacCTHOCTU B IPOM3BOJCTBA 00paboTKH, NPHUHIMITHAIbHBIE CXEMbl peaTH3aluu
OMMeTaITMYECKON JIEHTHI M IIPOBOJIOKH, HAHECCHHS mmporecca, YIydlIaloTcs KOHCTPYKIMH THOKOTO
CITy>)kKeOHBIX TIOKPBITHH Ha JeTaiy, paboTaromue B WHCTPYMEHTa (MEXaHWYECKOHl IIeTKH) W MHOTOE
y31ax TPEHHSA, BOCCTAHOBICHUS  HM3HOIICHHBIX IpyTroe.

JeTajeH, HaHCCCHHS 3aIIUTHBIX u
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I'ubkas neHta
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bokosas

Pucynok 1 — Knaccudpuxanusa merogos AITN.

-—* CeKIMOHHBIE MIETKA ‘

—; JIeHTOUHBIE 1IEeTKU ‘

CXEMBbI PEATIM3ALIN ITPOLECCA
INIIAKMPOBAHUA

CyliecTByl0 JBE NPHUHIMIIUAIBHO Ppa3InuHbIe
CXeMbl peayu3alyu npouecca aedopManuoHHOTO
akupoBanus. llepBas (puc. 2), mpeanoxXeHHas B
1960 romy wusobperarensmu: CmupHOBEIM W.M.,

Hukomaessim H.A., Kpsioseim C. 0. [2], oTmuuaeTes

T€M, 4YTO B KauecTBE MarepHala HaHOCHMOI'O
MOKPBITUS  BBICTYHAIOT MPOBOJOYHBIE 3IIEMEHTHI
rHOKOTO HHCTPYMEHTA. Hannyto cxemy
pEeKOMEHAyeTCcd NPUMEHSTh €€ aBTOpaMu  JJsd

HAHECEHUS CepeOPSIHOTO TOKPHITHSL.
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2UOKUL UHCITPYMEHIT | demare |
Pucynok 2 — Cxema JIIT'U Nel.
Omna moy4dnina cBoe pa3BuTue B padote [3], Tae NMeHnHo  pmaHHas  cxemMa  IUIAKUPOBAHUS
PEKOMEHIIOBAaHO €€ IPUMEHEHHWE IPH HaHECCHUH

HUKEIIA, YEPHBIX U TYT'OIUIABKUX MECTAJIJIIOB.

Btopas xe cxema (puc. 3) mpeasiokeHa
nu3obperatenem Adunaepom A.A. eme B 1937 romy
[4]. B koTopoif MexaHWuecKas IeTKa HrpaeT poiib
MEXaHUYECKOr0 IEPEHOCUMKA YaCTHI[ C HJIEMEHTa
MaTepuaja  TOKPBITHS  Ha
MTOBEPXHOCTH JICTAIH.

oOpabaTbIBacMyt0

2UBKULT UHCITPYMEH |

npuobpena OONBIIYI0 TOMYISIPHOCTE W TOIyYHIIa
CBOE pa3BUTHE BO MHOTHX Hay4HBIX pabortax. B
TaKHX KaKk  paboThI HccienoBaTeen u3
MarHuTOropcKoro rocyJapcTBEHHOTO TEXHUYECKOTO
YHUBEpCHTETa, TIA€ Oblla MpeJIoKeHa cXema
JIpoOHOTrO MIakupoBanus (puc. 4), paspadboTaHHas C

LEIbI0 MONYYEeHUs MOKpBITUHA TonmuHOoM ot 100 1o
1000 mxMm 1 6oee [S].

demans |

Pucynok 3 — Cxema JIITU Ne2.

Ot1ianyne JaHHO#M CXEMBI COCTOUT B COOOIIEHHH
JIOTIOJTHUTEIIFHOTO  JIBMKEHUS  0OpabaThiBaeMoOi
JIeTald B HANpaBlIeHUW MEPHEHIUKYISIPHON OCH
IIETKH, 9TO  TO3BOJIIET  JOCTHYh  d(pdekxra

MHOT'OKPATHOT'O BPEMEHHOT'O B3aHMO£[€I7[CTBPI§I

THOKHX 3JI€MEHTOB HHCTPYMEHTa U 00pabaTbiBaeMoil
MTOBEPXHOCTH JICTAIH.
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PucyHnok. 4 — Cxema 1poOHOro MJIaKupoOBaHUS.

Tak Ke  MexaHHueckas  INEeTKa  MOXeT
yCTaHaBIMBaThCS IMOJ YIJIOM K IIIAKHPyeMOi
MOBEPXHOCTH  AeTtanu  (puc. 5), Tak IpH

IUTAaKUPOBAHUH JIeTaNel LMIMHIPUIECKON (opMbl,
MPOJOJIBHBIE OCH 00pabaThIBAEMON JIETaNN W IIETKH
MOTYT TIEpPEKpELIMBAThCA B IPOCTPAHCTBE, TO ECThH
UX TPOEKIH MOTYT OBITh NMEPHEHINKYJISPHBI, JTHOO
nepecekaThes moj yriaom 25-45 rpaaycos [4, 6-16].

Yamie Bcero AaHHas cXeMa NpHUMEHSeTCs U
IUTAKMPOBAHUS IIPOBOJIOKH WIIM JICHTBI, YTO CHIDKAeT
Pa3HOTOJIIIMHHOCT HAHOCHMOT'O Ha HEEe MOKPBITHS.
JlaHHBIM MeTOJ MOJNydHS CBOE pa3BHTHE B paboTe
[17], rme npumMeHeHa OpUIMHAJIbHAs TPAECKTOPUS
JBIDKEHUS TUIAaKUPYeMOii JIeHTHI U B paborte [18], rae
JN00aBIEHO BO3MYIIAIONIEE BO3JACHCTBHE B BHIC
Kpy4eHHs Ha 00pabaThIBaEMyIO IPOBOJIOKY.

PucyHok 5 — Cxema IiIaKkMpOBaHHs POBOJIOKH.

Eme omHa cxema peanu3anuy —mporecca
IUTAaKUPOBAaHMS TIPEJCTAaBIEHa Ha puc. 6, KoTopas
yare BCero NMpUMEHSETCsl IPU 00paboTKe IIIOCKHUX U
mupokux Jgertanedl. B mwmrepatype [1, 19, 20]
obpabaTriBaeMast MIOBEPXHOCTh JIBIDKETCS

NOCTYHaTeJIbHO  OTHOCUTCJIBbHO IMICTKHM B JBYX
HalpaBJICHUAX, YTO MNO3BOJKICT HAHOCUTH  Ha
MOBEPXHOCTb MOKPBLITUEC C HCO6XO)II/IMBIM PUCYHKOM,
HanpuMep B BUAC  CETKHU, I  IMOBBIIICHUSA
MAacCJIOCMKOCTH ITOBEPXHOCTHOI'O CJIOA.
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PI/lcyHOK 6 — CxeMma IVIAKUPOBAHUSA JIUCTA.

B mponecce pa3BuTHA, MeToaa ()KCCTKOCTL KOTOPBIX 0oJbIIe KECTKOCTU
Je(pOpPManOHHOTO TIaKHPOBaHMUSA THOKIM ocranbHOTO Bopca B 3-3000 pa3), ycTaHOBJICHHBIC B
HHCTPYMCHTOM Marcepual TMOKPBITU CcTalln I.[PIJ'IPIH,Z[pPI‘IeCKOﬁ HICTKEC B MIAXMAaTHOM IOPAAKE,

NPUMEHATh HE TOJBKO B BHJIEC TBEPAOro Opycka,
NpKUMaeMoro K merke.  M3oOperarensmu:
Benerckwmit JI.C., Xapuronos A.O., Kytiny6aes .M.,
CepoB H.B. ObUT IpeyIoskeH METOJ IUIAKAPOBAHHUS
JUId  HAaHECEHMsA TYTOIUIaBKUX  MaTepuajoB C
UCTIONIb30BAaHUEM MaTepHuaja IOKPHITHS B BHJE
MOPOIIIKa, TOJaBAEMOr0 B HEMOCPEACTBEHHO 30HY
KOHTaKTa THOKOrO MHCTPYMEHTa C IIOBEPXHOCTb
netanu [21].

B paborax ke [22-26] w3o0peraTemnu:
bepcynckuit  AJL., Maneiues BJIl. wu 1.p.
MpeAIaraloT HMCIOIb30BaTh MaTEpHal IOKPBITHS B
JKMJIKOM COCTOSIHUM Ha OCHOBE XJIOPHJIa MEJIH.

Bce pmanHBIE TOAXOIBI HMMEIOT MECTO B
MPOM3BOJCTBEHHOW  MPAaKTUKE UM  ITOKa3bIBAIOT
XOpOIIME PEe3yNbTaThl, NPH TPaBHIBHOM BBEIOOpE
MeToJia JUIsl KOHKPETHBIX YCIOBUiT 00paboTKH.

[INPUMEHEHME JOIIOJIHUTEJIBHBIX
BO3AENCTBHUU

Hust WHTCHCU(DUKAIHH mporiecca
Ie(OPMAMOHHOTO TIUIAKHPOBAHUSA B psne padboT
aBTOPHI MIPEIATal0T UCIIOIH30BATh JOMOTHUTEIIEHOE
MEXaHHYECKOe, TEIUIOBOE WIIM  DIEKTPHYECKOE
BO3/IECTBUE Ha MpoLECC.

ABTOpBI  W300pereHust [27] mpemiararoT
JIOTIOJTHUTENBHO BO3/ICHCTBOBATH Ha
o0pabaTbiBaeMyr0  TMOBEPXHOCTb,  TUIACTHYECKH
JIe(OPMHPOBATh €€ yIApHBIMU JICMEHTAMH B BHJC
POJIMKOB, YCTAaHOBJICHHBIX Ha THOKOM HHCTPYMCHTE.
Uro TMOBBIIACT TPOYHOCTHBIC XapaKTCPUCTHKH
oOpaboraHHOl moBepxHOCTH. B m300pereHnn [28]
JUIT MEXaHHYECKOTO BO3ACHUCTBHSI HA IOBEPXHOCTH
NPEIYyCMOTPEHBl ~ THOKHE  yIOapHBIE  AJIEMEHTEI,
NPEACTABJISIOME K3 Ce0sI JKSCTKHE BOPCHHKH

KOTOpbIe 00ECIICUNBAIOT NOIyYCHHE HA TOBEPXHOCTH
00pabaThIBAEMOT0 U3ENUS PHCYHKA ONPEACICHHOTO
mpopmrsi. B paborax [29, 30] wucmoms3yroTcs
WHTEPECHbIC BapUaHThl KOMILJICKTAIIMK BOPCa IIETOK,
pabourie 3JeMEHThl KOTOPBIX COCTOST M3 BOPCHHOK
pa3HOH TBEPHOCTH M HYEpeAyloTCs MEXIy COOOM.
[Ipu stomM rubKWe 3IEMEHTH U3 0oJiee MSTKOTO

MaTepualia  BBIIOJHEHbl B  BUIe TPyOOK W
apMHUpOBaHbI 00Jiee TBEPIBIM BOPCOM.
Jpyrue Ke uHccIenoBaTeNHM  IPEAJararoT

TEIJIOBOE BO3JCHCTBHE B BHIC INPEABAPUTEIHHOTO
HarpeBa IulakupyeMoil nertanu [31], yTo yckopsier
HayaJlo IIpoIecca TEePMOMEXAaHHUYECKOTO IepeHoca
YacTHIl MaTepuaja MOKPBITHA Ha 00pabaThIBacMyro
MOBEPXHOCTh. Tak ke i yCKOpeHHs Ipolecca
nepenoca aBTopel pabot [16, 32, 33] mpennaratot
HarpeBarh 3JEMEHT M3 MaTepHasa MOKPBITH. YTo u
ciemanu  u3oOperarenn B pabore [34], oHH
HarpeBajii DJIEMEHT W3 MaTephana IOKPBITHS
IPOIyCKaHNEM dYepe3 HEro 3JIeKTPHUYECKOro TOKa,
Yyepe3  CIENHAIbHBI  LMIMHIPUYECKHH  POJIUK.
[Ipumenenne  MaHHBIX ~ METOAWMK  IIO3BOJISET
OCYIIECTBIISITh HAHECEHWE IOKPBITHH M3 TBEPIbIX
MaJIOTUTACTHYHBIX METAJIJIOB.

DJeKkTprudecKoe ke BO3IEHCTBHE Ha Ipolecc,
MPEJCTaBICHO HE TONBKO B pabotax [34, 35], roe
OHO WHCIIONIB30BAaHO [UI pa3orpeBa JJIeMEHTa U3
Marepuana MOKpbITHs. OHO Tak e HCIOJIb3yeTCs
ISt pacuipeHus BO3MO>KHOCTEHN rpoiiecca
IUIAKUPOBaHUs IyTeM HaHeceHus Oojiee TBEpAbIX,
YeM OCHOBA, TOKOIPOBOIAIINX MAaTEPHAIOB 33 CUET
COBMEIIEHUS] MPOLECCOB ANEKTPUUYECKON IPO3UU U
3NIEKTPOUCKPOBOTO JiernpoBanus [36].
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BAPHUAHTBI KOHCTPYKIIUI
TBEPJOTEJIbHOI'O ODMII

OpHUM U3 HamlpaBleHUil pa3BUTHUA TEXHOJIOTHU
IUITAKUPOBaHU THUOKUM HWHCTPYMEHTOM  SIBIISIETCS
COBEpLICHCTBOBAHHE  KOHCTPYKLUH, (QOPMBI |
pa3sMepoB 3JE€MEHTa MaTepHuaiga MOKpHITUA. bbin
IPEUIOKEH ILENbl PAJ Pa3IHMUHBIX KOHCTPYKIMH
OMII B ¢popme OpyCKOB NPSIMOYTOJIBHOTO CEUCHHS
[37].

N3zobperatenn TIpeasIaranm pasHble
KOHCTPYKLIMH YCTaHOBOK C  IIMJIMHAPHICCKUMH
CTep)KHAMH W3 Marepuana mokpeitus [38-40] mus
MOJIyYEHUSI OJHOPOJAHBIX MOKPHITUN MO BCEH JJIMHE
00pabotku. Iyl SKOHOMHM LBETHBIX METAJUIOB 32
CYeT CIUIABJIEGHUS C JpPYyTUMH MeETalIaMH U
OJTHOBPEMEHHOI'0 HaHECCHUS CIUIaBOB Ha
MOBEPXHOCTh aBTOpHl [41] cHabaumm ycTpoiicTBo,
IIOMHMO OJTHOTO OCHOBHOT'O OMII,
JIOTIOTHUTEIBHBIMU ~ OpyCKaMH U3 Pa3iIHMYHBIX
METAJIOB, IPHYEM OPYCKH PACIHOJIOKECHBI B TIOPSIKE
BO3pAacTaHMsl TEMIEpaTyphl IUIABJICHUS MaTEpPHalIOB
OpyCKOB, IOCIENOBATENBHO JAPYT 3a APYrOM IO
HaINpaBJICHUIO BpamieHus metku. [IpeanokeHs! Tak
K€ yCTpoiicTBa I MOJAddl >JEMEHTa Marepuaa
MOKPBITUSL B 30HY 00paboTku [42, 43], ¢ MOMOIIB0
KOTOPBIX OCYIIIECTBIAETCS KOHTPOJIMPYEMBIH
npwxkuM  OMII  k  TOpueBodl  IMOBEPXHOCTH
MexaHuueckor metku, rae OMII ycraHaBnuBaercs B
HanpaBjsAoUlylo TpyOKy, a BEJIMYUHA  CHIIBI
NpWXKUMa KOHTPOJHMPYETCS HATSKHBIM BHUHTOM.

CaMo e YCTpPOHCTBO YCTaHABIHMBaeTCS JHOO
MePICHANKYIIPHO K OCH BpaIIeHHS THOKOTO
uHCTpyMeHTa  [42], 1mmbo TOJ  CHEeNHAIBEHO

paccunTaHHBIM YIJIOM K KacaTelbHOH, IPOBEACHHOM
B TOUKY KacaHHs Opycka U meTku [43].

ABtopel  m300pereHms  [34], ¢  menp
MOBBIIIEHHSI KAYeCTBA MOKPBITHUS, IIPEIararoT KOHell
Opycka, KOHTAKTHPYIOIIMA C BOPCOM  IIETKH,
BBINIOJIHUTh B BHJE KOHYCAa M YCTaHOBHTb €TI0 C
HATATOM K IIETKE C BO3MOXHOCTBIO BpamieHus. Tak
JK€ BBIMOJHSIOT 3JIEMEHTHl MaTepuaya MOKPBITHS B
Busie TOHKHX monoc [44] m rubkux nenr [35] mns
00paboTKy, yYame BCEro, JIMHHBIX METAUTMYECKUX
nonoc. JlaHHBIE METOABI IO3BOJIIOT IOBHICUTH
PaBHOMEPHOCTH M TOJIIMHY HAHOCHMOTO MOKPBITHS,
YTO TIOJIOKUTEIHHO CKa3bIBae€TCd Ha KadecTBe
00pabOTaHHBIX M3/ICIHA.

C mempl0 pacHMpeHus
BO3MOKHOCTEH MeTona neGOopMamOHHOTO
IUIAKUPOBaHUs, 3a cueT ycTpaHeHus dddexra
MepeMeIIuBaHus TOBEPXHOCTHOTO CIIOS MaTepHania
MOKPBITHS B 30HE KOHTAKTa C BOPCOM IPOBOJIOYHOTO
uHCTpyMeHTa, OMII BBIIOTHEH B BHIE IOJIOTO
mHApa (TpyOsr) [45]. JlaHHBIH cnoco0 momydmt
cBOe pasBuTHE B pabore [46], Toe NpemIOKEHO
UCIOJIb30BaTh JIEMEHT M3 MaTepuaja MOKpBITUS B
Buje HaboOpa KOHIEHTPHUYHO  PACIIOJIOKECHHBIX
IWJIMHAPOB,  W3TOTOBJICHHBIX W3  pas3JIMUHBIX

TCXHOJIOTHYCCKHNX

MaTEepHaJIOB ¥ PACIOJOXKEHHBIX B OIPEACICHHOH
TIOCIIEI0BATEILHOCTH HAYHNHASI C HAPY’KHOTO.

JL1 HaHeceHHsl MOKPBITUI U3 MaJOIUIACTHYHBIX
TBEpAbIX MaTEpHaNoOB aBTOpaMu paboTel [47]
npeanokeHo  w3roraBiuBate OMII B Buge
JICHTOYHOW  CIHMpalM, OAMH KOHELl  KOTOPOH
YCTAaHOBJIEH C  BO3MOXKHOCTBIO ~ KOHTaKkTa C
MEXaHWYeCKOMW IIETKOM, a 0Ch CIIMPAIH NapasulelibHa
ocn rtHOKOro wuHcTpyMeHta. Cama >ke CIUpaib
yCTaHaBJINBAETCS B CHEHATBHYTO
TETITION30IMPYIONLYI0 ONPABKy C HAIPABIISIOIIMMU.

Kpome npumenenus: 6omee HOBEIX ¢opm DMII
B IIPOIIECCE PA3BHUTHS OBUIM MPEATOKEHBI M pa3HbIC
CHO0COOBI KOHTAKTa 3JIEMEHTA C mepudepueit THOKOro
nHCcTpyMeHTa. KOHTaKT TOpLEBOH MOBEPXHOCTHIO
[38-43, 45, 46] MOXHO CUMTATH «KIACCHYECKUM,
TaKk Kak OH IpeJiaraeTcs K UCIOJIb30BaHNI0 HaUHHAS
C CaMBIX paHHHUX PabOT M UCIIOJIB3yETCs Yalle BCEero.
Kpome Hero a1 5KOHOMHH MaTepHana HOKPBITUS U
CHIDKEHHMs  DJHeprosarpar B Ipolecce CbhbeMma
MaTepraia IOKPBITHS METaJUINYECKOH MIETKOH |
TIOBBIIICHUSI CTOMKOCTH T'HOKOTO HHCTPYMEHTa,
MaTepuall TOKPBITHA TPIKMMACTCA K  IIETKE
OOKOBOWM  IOBEPXHOCTBIO, @ c€aM OH HMeEeT
BO3MOXKHOCTh OCEBOTO BpalIeHHsT B IpoIecce
o0OpaboTku [48].

B pasBuTHe naHHOrO HamNpaBlICHHS aBTOPaMHU
[49] ObUIO TPEIUIOKEHO CIEHHANBEHOE YCTPOUCTBO
i nofaud OMII B 30HY HOKPHITHS, BEIITOJIHEHHOTO
B BHUJE pOJHMKA U YCTAaHOBJIEHHOIO Ha OCH C
BO3MOKHOCTBIO BpAIlICHHS; CHa0XeHHOE
MEXaHH3MOM IIPHKAMa €T0 MOCPEICTBOM IPY>KUHBI
Kk mnepudepun merTku. JlaHHOE  YCTPOMCTBO
OTIIMYaeTcss TeM, YTO CHAOXEHO MEeXaHH3MOM
peryiIMpoBaHMsl CHJBI TPIXKaTus ¥ TOPMO3HOH
KOJIOJJKOH, YTO J1aeT BO3MOXHOCTh Ooiiee THOKOi
HACTPOMKHU.

BAPUAHTBI KOHCTPYKILIUI TUBKOI'O
MHCTPYMEHTA

B mHamm OHM W3BECTHO [JOBOJBHO MHOTO
Pa3IMYHBIX BUAOB THOKHX HHCTPYMEHTOB, TaKHX
KaK: JIUCKOBBIC, BAlKOBBIC, KOJBIIEBHIC, TOPIICBEIC,
KOHIICBBIC, IUIOCKHE, IIyYKOBBIC, CEKIMOHHBIE,
JICHTOYHBIC MIETKH U Aaxke uriaodpessl [50]. OxHako
HE BCE BHIBl JAaHHBIX HHCTPYMEHTOB MOTYT OBITH
MPUMEHEHBI IS Je(OPMAIMOHHOTO TUIAKUPOBAHMUS,
MOTOMY 4YTO TIpM IUTAKUPOBAaHUU HEOOXOIUMO
obecreunTh He TOJIBKO OMPEAeIEHHOE HAIPSHKEHHO-

neopMHUpOBaHHOE  COCTOSIHME — MOBEPXHOCTHOTO
ClIoS, HO TaKKe M OMNPEJCIICHHYI0 TEIIOBOE
BozneiicTue [51, 52].

Yame Bcero Npud HAHECEHHUH IOKPBITHIMA

MCETOJAOM IUIAKUPOBAHUSA HCIIOJB3YIOTCA MPOCTHIC U
YHUBEPCAJIbHBIC JUCKOBBIC IMICTKH, HU3TOTOBJICHHBLIC
13 NPOBOJIOKH PA3JIMYHBIX MAPOK CTAJIN:
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® JICTHPOBAaHHOW  NPYXUHHOH,  TEPMHYECKH NepeHaIaKy 1o Mepe U3HOca (MM MOJHOTO BEIXOJA
obpa6orannoit (TOCT 14963-78), u3  crpos)  Bopca  MmETKH.  KOHCTpyKIus
® HU3KOYIIIEPOIUCTON, TEPMHUYECKH MEXaHHYECKOH IMEeTKH [57] oTnHyaeTcs TeM, 4TO
obpabotannoii (TOCT 3282-74), Kaxgas CeKuus B  IIMIMHAPHYECKOW  oOmpase

® YIJIEPOAUCTON MHCTpyMeHTalpHOH Y7A, Y8A
(TOCT 1435-99),

o mpsiau cTanbHbIX kaHatoB (TOCT 7372-79),

o meramtokopa (TOCT 14311-85).

He cymecTByeT eanHOrO MHEHHS O MaTepHale
JUTS TIPOM3BOZICTBA BOPCa TMOKOTO HHCTPYMEHTA.

Jns  moBpIIeHUs KadecTBa 00paboTku |
pacmupenus Bo3moxHoctel AT B KOHCTpYKLMIO
IMIETOK BHOCSITCSI pa3lIMuHbIe JONONTHEHHsA. B pabote
[27] aBTOpamm, IS MOCTMKECHHS TOTIOTHUTEIHHOM
TUIACTUYECKOMN nedopmanny, BOpC IIETKH
npejiaraeTcs — KOMOMHHMpOBaTh € yIapHBIMH
JJIEMEHTaMU B OpMe POJIMKOB, KOTOPBIE B MPOIIECCE
00paboTku  yaapsroTcs 00  00pabaThiBacMyro
MOBEPXHOCTh JETallk, BBI3bIBAS €€ JIOMOJHHUTEIHHOE
yIpouHeHHe. B kauecTBe HOMOTHUTENBHBIX YAAPHBIX
3JIEMEHTOB MOXKET BBICTYIIAaTh TaK € BOPC caMoil
meTkd  [28], aBTOpaMu = OpPEIOKEH  METOH
KOMOMHHUPOBAHUS BOpca MPOBOJIOYHOTO
MHCTPYMEHTA U3 TPOBOJOKH Pa3INIHON >KECTKOCTH,
Uil 00ecredeHUs] JIONOTHMUTEIBHOTO  yJapHOTO
BO3JICHCTBYsI Ha 00pabaTHIBAEMYIO IOBEPXHOCTb.

C nenplo pemeHus: mpodJieMbl C pa3MeleHueM
OMII npu o0paboTke BHYTPEHHHX MHOBEPXHOCTEH
netaneid aBTopamu [53] mHpeniokKeHO BBHINOJIHATH
METAUIMYECKYI0 LIETKYy ¢ OpycKaMH M3 MaTepHaja
MIOKPBITHS u y3l1aMHU ux MIpYOKATHUA,
pacronaralmyuMICs MEXIY BOPCOM IIETKH, IPUIEM
JIAaHHBIC Y3JIbI 3aKPETICHBI CO CTOPOHBI OCHOBAHMUS, &
3JIEMEHTHI MaTepHaa MOKPBITHS OOpaIIeHBl HapyXy
Bopca. Yto mo3Boisier oOpabaThiBaTh BHYTPEHHHE

MOBEPXHOCTH.

Jins  06pabOTKM  CIOXKHBIX HAPYXHBIX H
BHYTPEHHUX MOBEPXHOCTEN NIPEIJI0KEHO
WCIIONIb30BaHNWE CEKIIMOHHBIX MmeToK [54, 55].
ITpumensist 610KM U3 OTACTBHBIX CEKIIMH MOSIBIIAETCS
BO3MO>KHOCTb ob6paboTku 3BOJIbBEHTHBIX
MOBEPXHOCTEH  3yOuaThIX  KOJIeC,  IIIHIEBBIX
MOBEPXHOCTEN u JIpYIrux CJIOXHBIX o
KOHQHUTypanud, B TOM 4YHCIE W BHYTPEHHUX
noBepxHocTei. Jlnms wHTeHcHUKamuu mporecca
YOPOUYHEHHUS npu IJIaKUPOBAHUHU THOKIM
MHCTPYMEHTOM JIUCKOBBIE LIETKH TaKxXe
W3rOTaBIIMBAIOT CEKUUOHHBIMH [56]. Cekuun y

JIAHHOTO BH/JIa IIETOK PACIIOJIOKEHBI 110 OKPYKHOCTH,
U 3a4aCTyI0, CEKIIMH YepeayITCs: IO JKECTKOCTH
BOpca, MO0 C MyCTBIMH CeKIHsMH Oe3 Bopca. Uto
YBENMYMBAET  JHEPIUI0  ylnapa BOPCHHOK O
MOBEPXHOCTh 00pabaThIBAEMOTO U3MIEITHSL.

JIJ'[H IIOBBILICHUSA TPOU3BOAUTEIIBHOCTHU
npouecca TUTAKUPOBAHUS u CHIKEHHSA
9KOHOMHYECKHX 3aTpaT Ha MPOBOJIOYHBIE IIETKH
Obutn  pa3paboTaHbl  KOHCTPYKIMHM  THOKOTO
uHCcTpyMeHta [29, 57], obecneunBarommue €ro

3aKpericHa 3aTSDKHBIM BHHTOM C BO3MOXHOCTBIO
MEPEMEIICHUS] B PaJUaIbHOM HAMpPABICHHUU, YTO
MMO3BOJISICT ~ MOJICTPaMBaTh JUIMHY BOpca IO
HEOOXOIUMBIN pazMep.

3AKJIFOYEHME. HAITPABJIEHUSA
JAJIBHEUIIET O PABBUTHUA

[TpoananusupoBaHHble  pabOTHI
JOCTaTOYHYIO U3y4EeHHOCTD nporecca
neGopMallMOHHOTO  IMJIAKMPOBaHUS B IUIAHE
MHOKECTBa ~ BO3MOXKHBIX ~ CXEM  peali3aluu
nporecca, BO3MOKHOCTH MHTEHCU(HUKALUH
nporecca JIOTIOJTHUTEIbHBIMU busnyecKUMH
BO3JCUCTBUSIMH, NPOPaOOTaHHBIX  KOHCTPYKIHH
rHOKOr0 HMHCTPYMEHTa, JJIeMEHTa W3 MarepHania
NOKPBITHS M KOHCTPYKLHMH €ro moJa4d B 30HY
00paboTku. YTO MO3BOJIAET HCIIOIB30BATH JAHHBIH
METOJ UL Pa3IdHOTO  COYCTAaHHSA  YCIOBHH
mporecca, pasIMYHBIME ~ MaTepuajaMH  IeTaH,
WHCTPYMEHTa U MaTepHaja MOKPBITHS, C MOCTOSHHO
BBICOKHMH [OKa3aTeJsIMA KauecTBa IOJy4aeMbIX
H3JENUH.

OCHOBHOE pa3BHUTHE METOJa IPOUCXOAWUT B
HalpaBJCHUHN yCOBEPLICHCTBOBAHUSI PabOTBI CXEMBI
00paboTKH, TIPeIOKEHHOH n3obperartenemMm
Aburanepom A.A. (puc. 26). Bompmoe kommgectBo
pPa3sNMYHBIX ~ METOJAMK OOpabOTKH  MPEIIOKEHO
n3obperarensiMu, KOTOpbIC OXBaTBIBAIOT
NPaKTHYECKH BCE pas3iMyHble chepbl NPUMEHEHHUS
MeToJla IUIAKMPOBAHUS M IIO3BOJSIFOT HAHOCHTH

IIOKa3bIBAKOT

TMOKPBITHA pa3IMIHOIro (byHKL[I/IOHaHI)HOFO
Ha3HA4YCHUA Ha TTOBEPXHOCTHU PI3I[CHI/Iﬁ
MAaIIMHOCTPOCHMUA.

JanpHelue TEHACHIUMU pa3BUTHUA JAaHHOTO
METOJla, CKOpee BCero, OyayT HalpaBjieHbl Ha
aBTOMaru3aluio npoiecca. Tak Kak sl HOpMaJbHOMH
paboTBHl TPOBOJIOYHOTO WHCTPYMEHTa B PEXHAME
HAaHECEHUS  TOKPBHITUS  Ha  00pabaTeIBaeMyro
MMOBEPXHOCTh JETadl HEOOXOOUMO ITOCTOSTHCTBO
OCHOBHBIX NapaMEeTPOB, XapaKTEPU3YIOMIUX 3TOT
mporiecc  (CKOpPOCTH  BpallleHUs BOpca T'MOKOro
WHCTPYMEHTA, VYCHIUS TPWKATUSI MeXaHWYEeCKOM
METKH K 00pabaThiBaeMOMY H3JETHUI0, TEMIIEPATYPHI
nporiecca u 11.p.).

ABTOMaTH3aIMs Tpolecca MpeaycMaTpuBaeT
yIpaBJeHuE OCHOBHBIMH napameTpamu,
CIIEJIOBATENbHO, HEOOXOAUMBI 3aBHCHMOCTH OJTHX
rnapamMeTpoB OT BXOJHBIX IIapaMeTpoOB Ipolecca
JIakupoBaHus. YTO CTaBUT IMpeA HaMu 3ajgady
JETAIbHOTO M3Y4YEHUS MaTeMaTUYecKuX Mojeneit
ONMCHIBAIOIIUX JaHHBIN TpoOLECC.
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MATHEMATICAL MODELS FOR CALCULATING GEOMETRICAL
AND FORCE PARAMETERS OF DEFORMATION CLADDING
PROCESS

Abstract: This article describes the main mathematical models describing the deformation cladding by flexible
tool; describes changes that happened with the mathematical models. We have defined the model that best
describes the process. Possible direction of further development was revealed.
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MATEMATHYECKHUE MOJIEJN PACYETA TEOMETPHYECKHX U CUJIOBEIX IAPAMETPOB
MPOLIECCA JITH

Annomayusn: B oannoll cmamve paccmompenvl 0CHO8Hble Mamemamuieckue Mooeiu, Onucblearuue memoo
0ehopmMayuoHHo20 NIAKUPOBAHUS 2UOKUM UHCTNPYMEHIMOM, PACCMOMPEHbL USMEHEHUs, NPousouleouue ¢ OAHHbIMU
mooensimu. Onpedenena Mmoodens, Haubonee mouno onucwisarowjas npoyecc HIITH. Bvisgneno 603modicHoe
HanpaegieHue 0aibHeuue2o pa3eumusi 0AHHO20 Memo0d HaAHeCeHUs. NOKPLIMUIL.

Kniouesvle cnosa: cubkuili uHcmpymenm, niaKuposanue, Memoo HaHeCeHUus NOKPLIMull;, MAamemamuiecKas
Mooeb.

JedopmalioHHOe  IJIAKUPOBaHUE  THOKUM CTaOMIIN3UPOBATh OCHOBHBIE SHEPrOCHIIOBHIE
nactpymerTom (JIII'M) — oguH u3 yHHBEpCaIbHBIX nmapameTpsl Iporiecca (CKOpOCTH BpalleHHsS Bopca
METOJIOB MOJM(UKAIMK  ITOBEPXHOCTHOTO  CJIOA rMOKOTO  HMHCTPYMEHTa,  YCWJIMSL  TIPHXKATHS
JeTayieil map TpeHWs, MO3BOJIIOIINA HAHOCHUTD MEXaHW4YeCKOW  MmeTKn K  oOpabarsiBaeMOMY
MOKPBITHE C  OJHOBPEMEHHOW  yNPOYHSIONIEH W3ETNI0, TeMIeparypsl mporecca u 1.p.). U kax
obOpabortkoit [1]. JaHHBIA MeTom uMeeT OOTaTyro CIEJICTBUE, IMO3BOJIUT HPOTEKaThb MpPOLECCY B
ucropuo. MzoOperarenssMu  ObUIO  NIPEIUIOKEHO YCTAaHOBHMBLIEMCSI PEXHME, MOANCPKUBas (HH3HKO-
MHOXKECTBO ~ BO3MOXHBIX ~ CXE€M  pealM3aliu MEXaHWYEeCKHE  XapaKTePUCTUKH  (OPMUPYEMBIX
npolecca, pasjIMuHble METO/bl WHTEHCHU(HUKALUH MOKPBITHII Ha BBICOKOM YPOBHE. ABTOMATH3AIlH
mporiecca JIOTIOJTHUTEIIbHBIMHU (u3nIeCKUMHU nporecca peaycMaTpuBaeT yIpaBlieHHUE
BO3ACHCTBISIMH, IpopaboTaHbI KOHCTPYKIIUH OCHOBHBIMH rapaMeTpamu, CJIC/IOBATEIBHO,
THOKOTO MHCTPYMEHTa, JJIEMEHTa W3 MaTepHaja HEOOXOIMMBI 3aBHCHMOCTH JTHX IIapaMeTpPOB OT
MOKPBITHS M KOHCTPYKLIMH €ro mojadyd B 30HY BXOJHBIX TTapaMeTpOB Ipoliecca MIaKupoBaHusd. Uto
00paboTku. UTO MO3BOJIMIO HCHOJIB30BAaTh IAHHBIH CTaBUT NpeJ HaMH 3a/ady JAETaJbHOTO H3yYCHHS
METOJ, ANl  Pa3IUYHOrO COYETaHMs  YCIIOBHH MaTeMaTUYECKUX MOJENEH OMUCHIBAIOIIMX JaHHBIN
mporecca, C Ppa3IMYHBIMU MaTepualaMH JeTald, IpoLecc.

UHCTPYMEHTA U MaTepuaia MOKPBITHSL. Paznnunble moaxoxbl K pazpaboTKe Mopenei

JanbHeliiee  pa3sBuUTHE  JAHHOTO  METOAA pacueta napameTpos npouecca AIIT'M B pa3nuunbix
IpeJronaraeT HCCIEJOBaHUS HANpaBICHHBIE Ha paboTax onpenensoTcs uX aBTOPaMH B 3aBUCUMOCTH
aBTOMaTH3alMl0  mpouecca.  UYro  mo3BoauT OT HCXOAHBIX MpPEANOJOXKEHUH O  Xapakrepe
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B3aMMOJACHCTBHS TMOKHX 3JIEMEHTOB IIPOBOJIOYHOTO
HHCTpYMEHTa ¢ oO0OpabaTbiBacMoOil ITOBEPXHOCTHIO

U3IENHS M JOMYILIECHHSAMH, KOTOPBIC 3aJI0KEHBl HMH
B pacyeTHyo cxemy (puc. 1).

MaremaTH4eCKHE MOJIENH, OTTUCHIBAIOIINE Tpomnecc I'[IlaKHpOBaHI/lﬂ|

-~

AN \\;

Jlomyenue o mapHUPHOM
COCAWHCHUHU
rUOKHX JIEMEHTOB

Pacuer TOIbKO CTaTHUECKOTO
B3aUMOJCHCTBUA
JIOIyLIEHHE: BOPC - Oajka

Pacuer B3aMMOJIEUCTBHUS C YUETOM
JMHAMHKH BPALLEHUS
BOPC - THOKHIA, KOHCOJIBHO

/
JlomyImeHne o H30THYTOCTH BOpca
B Pa3HBIX HANpaBlIEeHHUSX Ha
"cOeraromem" u "Haberaromem"

3aKPEMJICHHbIN CTEPIKEHD

- C oaHUM
3allleM/IEHHBIM KOHLIOM

dopma riporuda CTepiKHs

"cunycounzga"

%

ydacTkax

basnka
00IBLLION KPHBU3HbI

Pacuer no Teopuu rubKux
-—

C yueTom KonebaTeTbHOTO

YIPYTUX CTEPIKHEH

XapaKTepa ero OTHOCUTENbHBIX
TiepeMeIeHni

—

®dopma nporuba Hanku
"mapaboma"

Pucynok 1 — Knaccupukanusi MaTeMaTu4ecKUX MoJieseil pacyeTa 0OCHOBHBIX mapaMetrpos npouecca JITN.

Tak, HampuMmep, aBTOPHI METOMUKH  [2]
IIpockypsixkos  IO.I'., Epmor B.C. cnenamu
JONMyIICHWE, YTO BOPC MEXAHWYECKOH IIeTKH

3aKpeIuIeH MapHUPHO, B TO BpeMs Kak AJIs Ipolecca
TUIAKUPOBAHHS UCIIONB3YETCs TMOKHH MHCTPYMEHT C
JKECTKOM 3aJ1eJKOM MPOBOJIOYHBIX 3JEMEHTOB. UTO
JielaeT  HEBO3MOXKHBIM  HCIIOJIB30BaHHME JaHHOM
METOIVKH Ml pacueTa IapaMeTpoB IIpolecca
TUTAaKUPOBAHMS.

Astop pabotsr [3] Epmos B.C. npeamomnaraer,
Ipd  pacdyeTe  TIEOMETPHUYECKHX  IapaMeTpoB
mporecca, 4TO BOpPC IIETKH Ha «Haberaromem» u
«cOeraromeM» ydacTKax 30HBI KOHTaKTa M30THYT B
MPOTUBOIOJIOKHBIE CTOPOHBI, Kak ObUIO ObI TpH
CTaTHYECKOM IPWKATHM THUOKHX JJIEMEHTOB K
obpabaTbiBaeMoOl MOBEpXHOCTH. J{aHHast MozeNb Tak
)K€ HE TIOAXOOUT Ui OIpEeIeNeHHs MapaMeTpoB
mpoliecca IUTAKMPOBaHUS, TaK KaK B PEabHOCTH
BOpPC T'MOKOrO WHCTPYMEHTA H3THOaeTcsi BO BpEMs

BpallleHus HIETKH TOJIBKO B OJHY,
MPOTUBOIONIOKHYIO BPAIICHUIO, CTOPOHY.
HccnenoBatenu B paboTax [4-6]

paccMaTpUBAIOT BOPC MEXaHHYECKOW MIETKH Kak
YOpYyTryroo OaiKy MpH CTaTUIECKOM B3aUMOJICHCTBUHI
C MOBEPXHOCTHIO. ABTOPBI MPEACTABIIAIOT BOPC, KaK
0aiKy C OJHHM JKECTKO 3aIIeMJICHHBIM KOHIIOM, K
KOTOpOMl MNpWIIOXkKEeHa cTaThdyeckas Harpyska. B
pabore [7] rTHOKmii osmeMeHT (BOpPC IIETKH)
paccMaTpuBacTCs Kak MapabOIMYecKd H30THyTast
Oanka, UMEOIIAs KECTKOE 3aKPEIUICHHE Ha OJIHOM
KOHIIe. B maHHOM cilydae mMareMaTHdecKash MOJENb
OCHOBaHa Ha PEUICHUW YPaBHEHUS H30THYTOH OCH
METaJUIMIECKOTO BOopca B BUE mapaboisl. [Toxoxuit
MOJIXOJT UCTIONB30BaNCsA U B pabote [18], B KoTopoii

W30THYTBIE THOKHE OJIEMEHTHI, HaxoIdUmiuecs B
KOHTakTe C 0O0pabaThIBaeMOil ~ IOBEPXHOCTHIO,
paccmarpuBaroTcsi B BHAE Oalok ¢ OOJBLIIMMHU
nporubamu. B paccMOTpeHHBIX MOJEISIX Ipolecca
00paboTKM INETKAMU HHUKaK HE Y4YTeH YyIapHbIX
XapakTep B3aHMMOJCHUCTBHS THOKHX DJICMEHTOB
IPOBOJIOYHOTO HHCTPYMEHTa C oOpabaTbiBacMoi
NOBEPXHOCTBEO ~ JleTamd. Takke, HE  YYTCHO
YBEJIMYCHUE CHJIBI B3aUMOJICHCTBHUS BOpCa ILETKU C
MOBEPXHOCTBIO JICTAIM 32 CYET KHHETHYECKOU
9HEPIUH BpalIeHHs WHCTPyMEHTa. XOTS JABICHUS,
BO3HUKaeMble B  30HE  00paboTku,  OyayT
3HAUUTEJIBHO  OOJNipllle  IPU  JTUHAMHYECKOM
BO3JICHCTBHUH, YEM TIPH CTATHYECKOM.

B paborax [8, 9] Kyprysoseim O.U. Gbuia
pa3paboTaHa METOJMKA, YYUTHIBAIOLIas OOJbLIe

acIeKTOB nporecca neopMaluOHHOTO
IUIAKKPOBaHMs, 4YeM B PAaCCMOTPEHHBIX paHee
paborax. B Humx ¢opma wusrubaromeiics dYactu

METAUIMYECKOTO BOpCa OIpezielieHa CHHYCOMJIOH,
YTO OBIIO TIOJIyYEHO HA OCHOBE 3KCIEPUMEHTAIBHBIX
JaHHBIX; B HEH YYTEH TaK >K€ XapakTep yIapHOH
00paboTku. DTa METOAWMKA YCIENIHO pa3BUTa B

pabore [1] Amnmymoeeim B.II, B  KOTOpO#
HPEIOKEHBI MaTeMaTH4ecKue MOJIENH,
ONMCHIBAIONINE  TPOIECC  IUIAKWPOBAHUS  JUIA
BOTHYTHIX THHAPAYECKUX u TUTOCKUX

nmoBepxHocTeil. Meromuku [1, 8, 9] ompenenenus
FCOMETPHYECKUX M CHJIOBBIX IMMapaMeTPOB Topasio
TOYHEE CBOMX IPEANICCTBEHHUKOB, HO OHU U JTAJIBIIIE
MIPOJIoJDKaM cBoe pasBuTue. B pabore [17] aBropom
PaccMOTpPEHO B3aMMOJACHCTBHE THOKOTO BOpca C
MoBepXHOCThIO AeTanu u DMII He kak cyxoe TpeHue
TBEPJBIX TEJI, B CBS3H C YeM, OBLIO MOJIYYCHO Oojee
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IIOJIHOC OIIMCAaHHEC mponoecca BBaHMOHeﬁCTBHH TOYHBIX, ITO3BOJIAIOINUX C BBICOKOM JOCTOBEPHOCTHIO

MHCTPYMEHTA C AETAIBIO.

Astopom [10], 3otoBeIM A.B., mpexncraBieHa
MareMaTHyecKas MOJIeIb pacyeTa reOMETPUIECKUX H
CHJIOBBIX  [apaMeTPOB  30HBI  IIAKHPOBAHUS,
MOCTPOEHHAs MOCPEICTBOM METOJa SJLIMITHYECKUX
napameTpoB [11], oOCHOBaHHOTO Ha TOYHOM PEUICHUH
muddepeHInanTbsHOTO  YpaBHEHUsS] YNPYrod JIMHUM
(Teopust THOKUX YIIPYTHX CTEPKHEH), YTO MO3BOIIIIO
MONY4YUTh emie Ooiee TOYHBIE Pe3ynbTaThl. [laHHas
MOJIETTb  TO3BOJSIET ~ pacCYMTaTb C  BBICOKOM
TOYHOCTBIO HE TOJIBKO CHJIBI B3aMMOJCHUCTBHA,
BpAIAOIINE MOMEHTHI U BEIMYUHY NPOTHOOB BOpCa,
HO TaKXX€ ¥ HaNPsDKCHMS, BO3HUKAIOIINE B BOPCE.

OpnHOM U3 caMbIX HOBBIX paboT sBisiercs [12],
rne aropoMm JleBanneBumuem M.A. paspaboraHa,
OTIMYAIOIIAsiCSl OT OCTallbHbIX, MaTeMaTH4ecKas
MO/IeJIb, OIHMCHIBAIOLIAsl TPOLECC IUIAKUPOBAHUS C
TOYKM 3pEHHsS CIUIOIIHOCTU IOJY4aeMOro IpH
00paboTke MOKpHITUs. JlaHHAs MOJENb ONHCBHIBACT
KoJie0aTeNbHBIN XapakTep OTHOCHTEIBHBIX
nepeMeIieHuH METAITHIECKOTO BOpca
MPOBOJIOYHOTO MHCTPYMEHTA C MOMEHTA €T0 BXOJA B
30Hy KOHTaKkTa ¢ oOpa0aTbIBaeMOH NETaNpl0 M Ha
NPOTSHKEHUH BCETO BPEMEHH KOHTAaKTHPOBAHUSL.
Makcumuenko H.H. mnpoBepena co3maHHas um
METOIMKa  pacuera apaMeTpoB npolecca
IUIAKUPOBaHMsl  JJIsl  THOJyYeHHs  HEeOoOXOIUMOi
CIUTONIHOCTH HAHOCHMOTO TTIOKphITHs [13].

[Ipoananu3upoBaHHbIE MaTreMaTHYeCKHe
MOJIEIM  JOCTAaTOYHO  MHOAPOOHO  OTOOpa)karoT
Ipouecc pa3BUTHS METOAUK pacyeTa IapaMeTpoB
wiakupoBaHusa. OT MEHee TOYHbBIX, HEPHUMEHUMBIX
JUISL ONpENIeJICHHBIX YCJIOBHH, Mopened 1o Ooiee

OTIPEAETATh apaMeTpsl TEXHOJIOTHYECKOTO
mponecca. B mporecce pa3BuTHS MaTeMaTHYECKHE
MOJIENI  NIPETEepIeBAId  HM3MEHEHHUS, IOCTOSHHO
HapalyBas CJIO)KHOCTb pacueToB, Y4YHUTHIBas BCE
Oospiie W Oosiblle  PasNMYHBIX  (DAKTOPOB,
BIMSIIOIIMX Ha mpouecc. YTo MO3BOIMIO JOOHUTHCS
CEpPBHE3HOT0 TOBBIIICHHSI COOTBETCTBUSI PACYETHBIX U
pEanbHBIX 3HAUYEHHH BEJIMYMH, XapPaKTEPU3YIOLIUX
MIPOIIECC TUIAKUPOBAHMS.

Hanbompmmit HHTEpEC MIPEACTABIAET
mareMatudeckas Mozaens  [10], mo3Bosstomas
OTIpPENeNATh TEOMETPHYECKHE W HHEPTOCHIIOBEIC

mapaMeTpel 30HBI KOHTaKTa C TOYHOCTH 10 2-6%
[14]. Tlo pmanmHO#t MeTomuke ObLT pa3paboTan
QITOPUTM pacyeTa TEOMETPHUYECKUX U  CHIIOBBIX
napaMeTpoB 30HBI KOHTAKTa, MPEICTaBIISIOIIUI
coboii HabOp UHUKIOB C  MOCJIEA0BATEIbHBIM
NOBBIIIEHHEM TOYHOCTU  BBIUMCICHUS. JaHHBIHA
QITOPUTM  IO3BOJIIET ~ PAcCYMTaTh  MapaMeTphI
mporecca, 3aTpadnBas Ha MPOLEAYPY MHHUMYM
Bpemern [15]. [lomydeHHas TOYHOCTH MOZIETH
SIBISIETCSL  IOCTAaTOYHOM il pa3padoOTKM Ha  ee
OCHOBE CHCTEMBI YIpaBICHUS TIPOLIECCOM
IUTaKupoBaHus. Pa3paboTka Takoil cHCTEMBI MOXET
3aKIIOYaThCsl B PA3BUTHH  MOJENM  aJallTUBHOM
CHCTEMBl YNpaBJICHHUS IPEJCTaBICHHON B paboTe

[16].

VCTaHOBHB ~ TaKyl0 CHCTEMY, IOSBIISETCS
BO3MOKHOCTh ~ KOMIICHCAIIMM  JUHAMHYECKHX |
TEMIIePaTYPHBIX MOTPEIITHOCTEH 00paboTKH,

moaaepKaHus HEOOXOMUMON KOHTAKTHOW CHIIBI, H
KaK CJIeICTBHE MOBHIIICHIE KadecTBAa 00pabOTKH.

Hccnedosanue evinonneno nod pyxogoocmeom Iynseea B.A., k.m.H, doyenm u 3omosa A.B., cm. npen.
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Time series accepted to represent as a graph, on
one axis which instants of time divided into equal
intervals, and on the other axis — the values if the
time series at certain instants of time.

The purpose of time series analysis is the
follows: /1/

1. Taken series and construct a simple
mathematical model which describe the
behavior this series in a compressed form;

2. An attempt is made explain the behavior of
a series using various other variables and is
determined the relationship  between
observations and some structural laws of
behavior;

3. According to the results analysis of items 1
and 2 is predicted behavior of the series;

4. The ability to monitor the system:

a. By making of linear warnings
about possible adverse situations;

b. By investigating what can happen
when you change some parameters
of the model;

5. Research of joint development several
variables on time.

In a general view purpose of time series analysis
can be reduced to the following — decomposition
series of its components:

1. The trend (long-term movement);

2. More or less regular fluctuations relative to

the trend;

3. The seasonal component;

4. The Remainder (not systematic random
effect).

Series convenient to represent as the sum of
these four components, and one of the purposes of
the analysis is decomposition of a series into its
component top for a separate study.

Upon further study of the time series can be
seen that the trend and seasonality can’t be separated
from each other. If you can deduct trend and seasonal
component from the series, it remains fluctuating
series.

Any time series can be investigated the
following scheme:

1. Collection of information;

2. The assessment of accident on various

criteria;

3. Selection of the trend and its exclusion;

4. Verification stationary series;

5. The assessment autocovariation and
autocorrelation function;

6. Standard errors of autocorrelation.
Determining the order of the moving
average (SS) by the criterion Bartlett;

7. Partial  autocorrelation  function  of
autoregression (AR). Determining the order
of the AR by the criterion Kenya;

8. The autocorrelation function of the
ARSS(p,q) (AR is order p and SS is order
q);

9. The parameters of the models AR and SS;

10. Model by the Kauden;

11. Exponential smoothing (ES).

A more advanced form given above schemes is
considered further:
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1. Collection of information — at this stage the 5. The assessment autocovariational and

value of the time series collected at regular
intervals time(polling sensors, weather
information and etc);

2. The assessment of chance on various
criteria — the most widespread criteria of
chance are:

a. Slewing point;

b. The length of the phase;

c. A criterion based on the sign of the
difference;

d. A criterion based on rank
correlation.

Choosing criteria depends on which hypotheses
are tested (for example, in the case where data are
meaning trend requires a criterion different from that
needed in the time series analysis in the frequency).

3. The selection of the trend and its exclusion.

The trend is smooth basic motion, no
oscillatory type for a considerable period of
time. Whether being verified by suitable the
analyzed series under the definition.

4. Verification stationary series. Stationary

series should be average value and variance.

The average value p stochastic process can be
estimated by the sample average of the time series

1 N
I==37
Nia (1)

And dispesion c2z stochastic process using the
sample dispersion

o 1Y 2
o, :_Z(Zt_z)
Nia @

N N

Koy =a + Py Ky 1+ Py Ky ,+..+ Py K

when q)l,CDZ,...,q)p - the final set of weight

parameters,

A
KZt—i time-varying values of the

autocorrelation functions. Moving from the
theoretical values of the autocorrelation
function to the practical value, use the

sampling

estimations

autocorrelation.

Assessment of the autocorrelation function
Ry is the expression:

when

N-k

3)

= 2 (2 - D~ )

t=1

(4)

6. Sample estimate autocovariances Ky, and z
- the average value of the time series.

Standard

errors  of
Determining the order

autocorrelation.
of the moving

average (SS) by the criterion Bartlett. For
the dispersion the sample autocorrelations ry
delays k, larger than a certain value g, for

which the
function

theoretical
it can be assumed

autocorrelation
"damped"

approximation by the Bartlett gives /2 /

q
var[r, ] z%{1+ Zvaz},k >q
v=1

®)

7. You can analyze the dynamics their change
and build a model of order p autoregressive
the time series [3].

N N

Et—p’ (6)

Let jcoefficient autoregressive process of

order K through Cij , the latter the coefficient will

be equal to CDkk- Cij satisfies the system of

investigated parameters. equations:
To determine the order of model p use the
partial autocorrelation function.
RJ = CDkle—l +...+ CDk(k—l)Rj—k+l + (DkkRj—k’ J :1,2,..., k , (7)

when Rj - autocorrelation coefficients.

Forming the Yule-Walker equations of the
form:
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The value @Dy, , considered as a function of 2 1
Tk _ _ var[@kk]z—,kz(pﬂ), )
delay K, is called particular autocorrelation n

function.
For the autoregressive process of order

p

particular autocorrelation function q)kk will be

nonzero if K < P and zero for k > P. That is

particular autocorrelation function of autoregressive
process of p-th order break on the delay after the P .

Based on the claim of Kenya that selective

A N A A
Dpi1,j=Dp,j— DPps1,pr1Dp,p-j+1, J=1,2,..., p.

particular autocorrelation of orders (p+1) and
above approximately independent and have
dispersion:

P A
A rp+1_zq)p:j I’p+1—j

]
Dpi1,pi1= . . (13)

P A

1-> ®p,jf;

j=1

where I’ coefficient of autocorrelation function.

p+1-

1. Combined autoregressive model — sliding
average (APCC) represented in the form:

L =¢71,+.+4,2, ,+8,-03,-..-0,a
(14)
2. Parameters of model is AP and CC. The

calculation of initial assesses of process APCC(p, q)
is based on first p+g+1 autocovariation

¢ili=0L...(p+A)] o = Viz

carried out in three stages.

tand it’s

b Pz reens By

autocovariations

A) Autoregressive parameters
assessed by

Cy_pstr-+e1 Cqir Cqazroeer Cqup

where n — the length of investigating series .
Standard error (SE) particular autocorrelation

A
Dk is:

CO[dy]=6 =

Jn
Autoregressive order P could be found using
the formula

k>(p+1). o

Dy <

n

For parameter’s identification it may uses the
Durbin recurrence formulas:

,Vk>p. (11)

(12)

~

B) Based on the assesses ¢, found in (A),

calculation first g+l autocovariations
[ (i —
c.(]j=01,..., .
! (J a) founded series
0= O = POy — = PO,

Co' Gy

C) Finally, autocovariations 9 s

using during iterative calculation of initial assesses of
0,0,,.,0

cC 4
02

dispersion ~ 2 by two techniques:

Linearly convergent process

Quadratically convergent process

parameters and residual

3. A model by Caudano. This model built
using Caudano tables. IN this tables given weight for
built time series. /1/

m
D (z,—a, —at—..—a,t?) > min
-m (15)
4. Exponential smoothing (ES). The method
consists in finding the optimal value 3 and it may
found the next values of series on the estimates made
in previous moment.
It’s necessary to minimize by 3 the sum of sum
squared errors:
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t © As an example, considered the seasonal and
Z:{Zt —(1—,6)2:,6"Zt_j}2 — min fast-fluctuating time series, the results are
—oo j=1 (16) presented in the figure.

Founded models may be used for predict
time series. Prediction can be short, medium and

Seasonal

Highly-fluctuating
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Picture 1 - Initial series.

When considering series of different length the
same prediction technique will produce different

results.
Analyzing prediction

results

by different

techniques for different series, it’s impossible to say
which prediction technique is best, universal. The
different techniques are best for different series. The
different techniques may be best for different series

even for fluctuating series consisted of 50 values and

1000 values.

This can be explained by the fact that the weight
attributed to the observations that characterize their
involvement in prediction One of the series was more
sensitive for weight’s changes and gave the best
result, unlike other. The developed system allows to
choose optimal model for any time series. Conducted
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researches have shown high efficiency of analysis
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In the fundament of study of national and
human features of ethnic culture, in our opinion, is
advisable to put aesthetic value. The most significant
aesthetic value in the Uzbek ethnic culture — a
harmony of beauty and morality. The beauty,
generosity, humanism are expressed in the Uzbek
folk art as a unique aesthetic values. This can be seen
in the oral folklore, folk songs and chants, folk
proverbs and literary works.

Let’s refer to the well-known epos (dastan) of
the "Alpamysh”. Famous researcher K.Yuldashev
writes: "For understanding the nation, we need to
know its spirit. The epos (dastan) of the "Alpamysh"
is an incredible work of art to express emotional,
moral and aesthetic world of the Uzbek people.
Because the work is extremely finely displayed
peculiar to the Uzbek way of thinking, ways of
upbringing and aesthetic comprehension of the
world, the manner of decision making... In our
opinion, in the spotlight of the dastan are problems of
influence on the destiny of man such quality like
ignorance. The piece is created not to the listener is
made from the narrative the specific findings; this is
large-scale, exciting and generalizing work. Indeed,
the "Alpamysh" was not created, but retold or
vocalized. Because feelings, sensations, emotions,
peculiar characters of the dastan are in the blood of
the great Turkic peoples. Spiritual exploits, moral
feelings of the ancient representatives of the Turkic
peoples, soaked with mother's milk for their children,
worried about their souls, were on everyone's lips.

And it was sung. It was necessary to chant the fate of
the great hero - Alpamysh. And it was impossible not
to sing" [1, 28]. But it was the chanting not for mere
pastime, not just for fun, but the chanting of the great
moral and aesthetic values, which occupies a special
place in the soul and destiny of people.

Another aesthetic side of the national features
of the Uzbek ethnic culture is the exaltation of
beauty, nobility and courage as ideal. Whatever folk
tale or dastan you have not taken, the main hero is
always portrayed as a handsome man, endowed with
courage and fearlessness. This noble dignity in the
artistic-aesthetic image is transformed into a social
ideal, which are equal to and sought by generations.
In folklore, the beauty, the charm, the elegance of the
main hero is depicted as somewhat exaggerated,
hyperbolizing. This is expressed in relation to the
hero, his superiority among all other characters,
bringing him to the forefront of the narrative. In
romantic dastans, tales and songs the image of the
characters is beautiful, shapely, comely, and young
men in love - fearless, courageous, selfless seeking
their loved ones is the main artistic device. This
beauty, kindness, charming grace, become the
nobility of a person of the main character creates in
the reader's eye a perfect image. In this way
embodied the aspirations, the hopes, the ideal of the
nation and its greatness.

It should also be noted that people in the
aesthetic evaluation of beauty, kindness face and
figure of a hero absolutely not charming by this
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external portrait. External beauty is only a reflection
of noble virtues, lofty goals. None of the characters
do not like their appearance, like Narcissus of the
Greek legend, are not separated from their
Motherland and its worries. Folk heroes of their
noble deeds, love of country and family, in the
devotional service of them create a socio-aesthetic
ideal.

National features of the Uzbek ethnic culture
are reflected in the national character. The Uzbek
national character, according to famous researcher
M.Kuranov, consists almost of one thousand
qualities. "Each stage in the life of the nation leaves
its own trace in it character. The more long and
difficult the path, then the deeper it is reflected in the
features and character of the nation" [2, p.31]. These
positive qualities of national character can be found
in varying degrees in almost all forms and types of
folk culture. For example, the Navruz is aimed at the
glorification inherent in our people hard work, on the
formation of the youth labour skills; the “Gul sayli”
(flower festival), education of love to the native
nature, its beauty; “Kovun sayli” (feast of melons) —
on the chanting of the results of labor, which allows
people to enjoy the juicy fruits of their native land. In
the Navruz (one of the national holidays), the Uzbeks
put on a festive table a variety of dried fruits and
other treats. On the festive table was definitely a big
bowl of water, where they had gathered the herbs.
This custom was hoped that the New Year will be
abundant water and crops. And in general, the basis
of all traditions of the Navruz is the only desire of the
people to the new year was high-yielding and
abundant. The great thinker of the East Omar
Khayyam in his book "Navruz-name" specially
dedicated to this feast, wrote: "If everyone will
celebrate Navruz in joy and gladness, inevitably in
the new year until the next Navruz of his life will be
held in joy and gladness" [3, p.36].

Folk culture is durable thanks to the
combination therein of universal human values and
national features. It is a universal human origin turns
conservatism into the ethnic culture in a positive
reality. Traditions, traditional morality, politeness,
behavior in society, norms of existence, which is
deeply rooted in the soul, the lifestyle and mentality
of the people and turned into historical and cultural
paradigm — no matter how conservative they may
seem to other cultures, if they are not against
humanity, not calling for killing, looting and
violence, can be evaluated positively. It's not deal
with that traditions are ancient, far behind the
modern life, stable, always recurring phenomenon.
Such traditions teach people to live in harmony and
peace with society, not to put their interests above
the interests of society. This, of course, a positive
phenomenon. However, if those traditions are
contrary to universal values, deny them, prevent a

person to live freely and exercise their creative ideas,
it leads to negative and even tragic consequences.

Universal human origin in the Uzbek ethnic
culture — especially in its humane ideas, in the
expression of these ideas through artistic methods
and techniques. The exaltation of man, his beauty
and virtues, the formation of his needs to look to the
future with hope is a moral-aesthetic value of popular
culture.

Universal human values reflected in the ideas
and plots of literary works, is the friendly relations
and integration between peoples, nations and states.
Distribution of the dastan "Alpamysh" among all the
Turkic peoples, the presence in folklore of almost all
nations of subjects, glorifying the friendship of
representatives of different nations, show that
national culture has always been influenced by the
ideas of integration. The isolationism was not typical
of folk cultures phenomenon, and international
relations and cooperation contributed to the ethno-
cultural processes of human motives, themes,
aesthetic ideal [4, p.16].

Universal human aesthetic values in the Uzbek
culture are the result of cultural ties of the Uzbek
people with other fraternal peoples, especially
peoples of the Central Asia. The proximity of people
and their cultures visible not only in some subjects,
aesthetic images and ideals, but in the whole works,
folk songs, chants, games, and crafts. For example,
the dastan "Oshiq Garib va Shahsanam" (“Lover
Gharib and Shahsanam") is present in the Uzbek, and
in the Turkmen oral folk art, "The Khorezm lyazgi"
(dance) is with us, and the Azerbaijanis. Blue, green
paints in the ornament found in the Uzbek, the Tajik,
and the Kirghiz peoples. Red and octagonal patterns
of the Turkmen carpets are often used by the
Azerbaijanis and the Turks.

So, many artistic and aesthetic images and
stories in the Uzbek ethnic culture were formed in
the result of a long socio-historical development and
cultural integration. So, the peoples of our region,
without comments and translation understand the
culture, traditions and artistic and aesthetic thoughts,
ideas each other, to easily distinguish them from the
ethnic cultures of other peoples. Emotion and plain
mischievous songs, the grace of movements in dance,
the rich shades and patterns of the imitation of nature
when it comes to picking color, the epic and
polystylistics in folklore, openness and syncretism of
folk holidays and performances — this is art-aesthetic
originality of the culture of the peoples of our region.

On the formation of national and universal
human features of the Turkic ethnic culture
influenced by other factors, such as the natural-
geographical environment, the uniqueness of
lifestyle, social relations, and especially the
occupation of the ethnic group. These factors could
affect the socio-cultural life of man, nation and the
world. Therefore, in the culture of peoples living in
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different regions but with similar natural and philosophical study of facets of the national identity,

geographical environment, a lot of similarity,
proximity [5, p.38-41]. But we should not dwell an
attention on the factors leading to the isolation of
ethnic cultures. No matter how necessary
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The current stage of development of scientific
knowledge is characterized by a paradigm shift, a
scientific picture of the world, the type of rationality
that receives the name of post-non-classical. The
modern scientific paradigm, largely associated with
the ideas of synergetics, covers not only scientific,
but also humanitarian and philosophical knowledge,
and thus has a significant impact on changing
traditional scientific and philosophical ideas about
the ontological basis of existence, epistemological
relation to reality, trends and methodological tools of
modern science. The concept of reality has certain
transformation. It already appears one-dimensional
and not linear. The reality in the context of
synergetic paradigm definition gets complex,
nonlinear, multilevel, polyontical. The need to study
this reality leads to the filling of the conceptual and
methodological apparatus of science and philosophy
of new categories, concepts, methods and
approaches.

In the arsenal of modern scientific and
philosophical knowledge of the approved concepts,
which form the network of the categorical apparatus
that is different from the classic. Science and
philosophy is enriched by such concepts as self -
development, openness - closedness, linearity -non-
linearity, the equilibrium - nonequilibrium, chaos -
order, the actualization - potentiality, dynamic -
homeostasis, the stability - instability. The scientific
and philosophical knowledge is also updated with
new methodological tools in conducting their

research: systematic, polyfundamental,
multidisciplinary, synergetic approach, accounting
for non-rigid, variable regulators of cognition, and
attitudes. One such fundamentally innovative
methodological techniques becomes virtualistics -
based approach polyontical recognition of the reality
of the idea of virtuality and researching the co-
existence of different planes of existence, phenomena
and processes in terms of their virtual existence.

The development of such innovative approach,
virtualistics as, the analysis of the concepts of
"virtuality" and "virtual reality" caused by necessity
of studying of complex polyontical reality in the
context of the changes taking place in the field of
scientific and philosophical knowledge, as well as in
the sphere of socio-cultural reality.

The current stage of development of socio-
cultural life is characterized by the expansion of the
information space. Topicality of the research stems
from the fact that such a phenomenon as virtual
reality becomes more and more specific weight
information and becomes part of our life. Many
researchers indicate that our society and culture is
increasingly virtualizes: event information reality,
represented in modern society as ideologies of film,
television, media, Internet and other technologies,
have on person a greater impact than events in the
physical  world. Impact on physiological,
psychological and social state of a person of virtual
reality technology is causing heated debate and
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discussion and requires a thorough analysis of the
phenomenon of virtual reality.

Topicality of research is  determined
innertheoretical circumstance. The concepts of
"virtual" and "virtual reality" are not yet sufficiently
clarified, currently there are several viewpoints
concerning the nature and essence of these notions.
In a culture dominated by notions of virtual and
virtual reality as the realm of the possible or unreal,
there is no distinction between the notions of
virtuality, a virtual existence and virtual reality, is the
identification of the virtual reality and computer
technologies, the sphere of virtual reality and
subjective reality. But modern research in the
Humanities, philosophy, psychology, suggest that
this phenomenon is much broader similar
interpretations. Sufficient diversity and inconsistency
of definitions of virtual and virtual reality requires
it’s arranging, and clear defining.

The development of a new holistic scientific
approach of virtualistics carried out in the works of
the famous scientist N.A.Nosov. The basic
categorical unit of virtualistics - concepts of
virtuality and virtual reality are investigated in
various aspects. They are difficult to define
categories and concepts of classical philosophy. The
situation with the difficulty of defining these
concepts as a phenomenon in the transformation of
traditional philosophical discourse is considered in
works of S.S.Horujiy, V.M.Rozin [15]. Evolution of
the concept of "virtual" is based on the historical-
philosophical tradition and can be traced in the
heritage of Thomas Aquinas, Nicolas of Cusa, Gilles
Deleuze [8]. It is devoted to the study of works of
modern authors A.V.Akhutin, A.F.Losev,
N.A.Nosov, G.l.Ruzavin, V.F.Spiridonov. Modern
explication of meanings of the term of virtual are
analyzed in the works of R.O.Maslov,
A.M.Mostepanenko, E.E.Pronina, and M.Epstein.
Attempt to clarify and develop a more holistic
definition of virtual reality research is contained in
works of W.S..Babenko [4], R.O.Maslov,
G.G.Menshikov, E.E.Pronina.

Imprecision in the definition and understanding
of the ambiguity of the virtual reality functioning
culture, initiate research of this phenomenon and
notions in various directions. Philosophical-
methodological and historical-philosophical analysis
of the concept of virtual reality is exposed in the
thesis of M.Y.Openkov [13], E.V.Kovalevskaya [9],
and S.A.Burchikov, V.l.Falko, S.S.Horujiy.

Semiotic aspect of understanding of virtual
reality is affected by V.P.Rudnev and M.Epstein.
Onto-dialogical aspect of virtual reality is explored in
the works of M.Y.Opencov [13]. Virtual reality as a
computer technology dedicated to research Prof.
D.Deutsch, P.V.Litvintseva, M.M.Kuznetsov [11].
Virtual reality as a subjective phenomenon in
correlation with the sphere of objective reality, since

the latter exists for the subject and in his perception,
is considered by 1.G.Korsuntsev. Analysis of virtual
reality as a phenomenon of human creativity and
imagination is in the works by V.Zhdanov,
N.A.Nosov, T.V.Smirnova. Philosophical, social and
cultural aspects of the problem of virtual reality is
dedicated to the work of O.N.Astafieva, I.F.Girenko,
N.B.Mankovsky, D.A.Pospelov, V.M.Rozin [15],
and others.

Virtual reality from the point of view of
psychological analysis in addition to the works of
N.A.Nosov, T.V.Nosova becomes the object of study
of V.F.Spiridonov, V.P.Tsvetova, G.P.Yuryev,
Y.Yatsenko. The study of the processes of
virtualization of the society devoted to the study of
M.Castells.

To clarify the concepts of "virtuality" and
"virtual reality" requires the use of the comparative
analysis of these concepts with someone close to
them. The ratio of the ideal categories of virtual and
ideal dedicated research of K.N.Louboutin and
D.V.Pivovarov, the categories of possibility-reality-
virtuality - works of A.Y.Sevalnikov,
T.B.Romanovskaya, etc.

The ontological basis of virtualistics is the idea
of polyontical reality, which is present in the
teachings of philosophers of the past: Plato,
Descartes and Leibniz. The problem of studying
reality from the point of view of the plurality of
polyontic found in modern works of the
A.D.Korolyov, A.M.Mostepanenko,
V.B.Romanovskaya, A.Y.Sevalnikov.

The formation of synergetic methodology of a
new paradigm devoted to the works by V.l.Arshinov
[1, 2, 3] and V.G.Budanov, V.V.Vasilkova,
Y.A.Danilov, K.H.Delokarov, F.D.Demidov,
V.S.Diev, V.S.Egorov, E.N.Kniazeva,
W.P.Kochanowski, S.P.Kurdyumov,
T.G.Leshkevich,  K.Mainzer,  G.G.Malinetskiy,
A.P.Nazaretyan, V.S.Polikarpov, I.Prigogine [14],
E.J.Rezabek, Y.l.Svirsky, W.S.Stepin, H.Haken,
Y.S.Yaskevich and others.

However, despite the vastness and the
versatility of the studies, there are no holistic
presentations of the problems of virtualistics as part
of a new scientific paradigm. This fact requires a
thorough analysis of the adequacy of inclusion of
virtualistics in the modern synergetic paradigm.

Virtualistics as a discipline and an approach
based on recognition of polyontic reality, the
existence of virtual realities based on changing
perceptions of subjective-objective components of
reality, on the inclusion in the scope of research of
influence of opposite, probabilistic factors and the
virtual plane of existence. It points to the necessity of
transformation of traditional philosophical concepts
and accounting polyontic of being, a hierarchy of
spatio-temporal forms, the idea of multiple potential
lines of development, for actualization of virtual
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States and interactions that outlines the new
relationship  between possibility and reality.
Virtualistics, “speaking” as a new element of the
synergetic paradigm, reveals in the determination
process of the electoral system response to an
external operation, the hidden role of virtual States in
the development of the system.

The idea of poliontic reality based on deep
historical and philosophical tradition and is one of
the fundamental ideas of the ontology. It can be
traced throughout the history of human thought with
examples of mythological thinking, esoteric and
religious teachings, philosophical and scientific
concepts. In the modern scientific and philosophical
cognition of the idea of polyontic most adequately
reflects the modern ontological views, as an adequate
logical-conceptual substantiation of virtualistics.

The change of types of rationality and the
scientific paradigm has created a niche for the
reconstruction of the concept of "virtual" that existed
and was widely used in the Middle Ages the meaning
of special method of ontological existence.
Substantive scope of this concept includes features
and actuality, and potentiality, and is inherently
energy quality, a special ability of being complex
compounds of substantial form and accidental
murmurs (Thomas Aquinas). It is also used in the
sense of a force that moves the object from
nonexistence to existence, or as a special ability to
roll into the object is not updated up to some time of
the existence of another subject (Nicholas of Cusa).
The concept of "virtual” and "virtual reality” in a
new semantic field enrich the conceptual apparatus
of modern science, because modern fixation
contribute polyfundamental and multidimensional
ontology and epistemology.

The analysis of the concepts of "virtuality" and
"virtual reality" must be proposed the following
definitions. Virtuality is a special way of being of
States of objects and processes based on their non-
actualyzing in fact exist. Such States are generated in
the process of interaction, as would exist in the space
"between" collapsed, therefore, inaccessible to
empirical observation. An important characteristic of
virtuality is the ability of virtual objects, states or
interactions to have a real impact on the sphere of the
actual world. Virtual reality is a special active
medium, the energy due to human subjectivity and
synergetic interaction of the person and plan of
determinate being. It arises as a result of the
transcending of the sphere of determinate being.

The relationship between the concepts of the
virtual and ideal shows that virtuality is a way of
being perfect, perfect in the form of an immaterial
image of the objective world has the ontological
status of virtual existence. The analysis of the
concept of virtual-opportunity-reality demonstrates
their complex relationship and the illegitimacy of
identifying opportunities and virtuality. If the

opportunity is one of the future States of reality
which over time will either be sold or disappear, and
incarnating in the reality ceases to be itself, that is,
becomes its opposite, virtuality is a specific actual,
existent objects, we characterized the beginning as a
kind of energy that occur during the interaction
process, so non-actualizing in reality, but can have a
real impact on the actual field.

Among the main approaches to the
understanding of virtual reality highlights the
understanding of virtual reality as computer
technology, both subjective reality and objective
reality. Virtual reality is divided into two types
depending on the relationship of the subject to its
creation: a virtual reality generated only by the
subject and its mental States or mental
(psychological virtual reality), and virtual reality,
which are produced as a result of unification of the
subject and some external factors (computer virtual
reality virtual reality and dialogue). The main
characteristics of virtual reality can be attributed to:
reification (objectification of subjective phenomena),
generation, autonomy, relevance, interactivity, space
between, immersity (dip) and spontaneity. The
particular  importances are the ontological,
epistemological and anthropological aspects of the
review of virtual reality.

Synergetic paradigm includes as one of the
most important elements of virtualistic. This
discipline and approach adequately expresses the
fundamental changes that emerged in this paradigm.
Virtualistics is based on the idea of polyontic reality,
which, in turn, is associated with synergetic
paradigm of nonlinearity, the instability of reality, as
well as the most important characteristic of
synergetics as spontaneous-spontaneous of structure
of genesis. This is ontological proof that the
synergetic paradigm is the context of virtualistics.

The epistemological basis of the inclusion of
virtualistics as an important element of synergetic
paradigm is the assertion that review of such
fundamental scientific and philosophical categories
as subject and object, their mutual conditionality in
the process of learning and activities.

The methodological basis of the validity of the
assertion that virtualistics is a new element of
synergetic paradigm is that both synergetics and
virtualistics exploring complex, emerging
phenomena, events and processes in which the
paramount importance of concepts such as
emergence, randomness, spontaneity, possibility,
potentiality, virtuality.

Socio-cultural basis can be a situation that the
modern vision of the world is called stable
disequilibrium. In such a world are gaining influence
unique events in which to a greater extent than in any
other, expressed the role of the subjective factor,
ideal images. Therefore there is a need for such
theoretical and methodological approaches that are
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able to find regularities of the influence of subjective
aspects to the sphere of objective reality.

Prospects of development of virtualistics in the
context of the synergetic paradigm can be associated
with the development of a new philosophical
categorical apparatus, expressing the change of
scientific paradigms and forms of scientific
rationality, with the study of various subjective
phenomena in their stage of development, with the
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@onooomoaua,  nPoOU3BOOUMENbHOCIb — Mpyod, — CMPYKmMypd — Kanumaid,  o060pavueaemocms  aKmueos,
PeHmadenbHoCHb NPOOAiC.

D¢ hekTHBHOCTD NEATETHHOCTH OpTaHU3allul — CIIEAYIOIINE OCHOBHEIC (DAKTOPHI:
KOMIUIEKCHAsI SKOHOMMYECKAs KaTeropus, 1)  obOecriedeHHOCTP ¥ 3P PEKTHBHOCTH
BKITIOYAromasi B ce0sS HE TOJNBKO pPalHOHAIBHOE HCIOJIb30BaHUSA  TEXHHYECKUX  PECYpCOB, MO
WCIOJIb30BAaHUE PECYPCHOIO MOTEHLIMajda, HO U KOTOPBIMM MOHHUMAIOTCSI, TPEXKAE BCEro, OCHOBHBIE
MOBBILIEHUE KauecTBa BBIIYCKAEMOW MPOIYKIIUH, CpeJcTBa.
CTENEHb  YAOBJIETBOPEHHOCTH  KJIMEHTOB  3TOH Henocratounass o0ecnieueHHOCTh TEXHUKOU
MPOAYKIIMEHN, KOTOpbIE HaXOJSAT CBOE BBIpaXEHHUE B MPUBOAUT K YBEJIIMYEHHIO HArpy3KH Ha KaxAylo ee
CKOPOCTH U JIOXOJIHOCTH KOMMEPUECKHUX Ofepaiui, a €IMHUIlYy,  4YTO  3aCTaBJIIeT  XO3AMCTBYIOUIUE
TaKKe ONTUMajbHasg CTPYKTypa HMYIIECTBa U CyOBeKTHI OoOJiee palrOHAIBLHO TOAXOJUTH K
MCTOYHHMKOB ero obpaszosanus [8]. BONpOCaM OpraHu3alu TpyJa U IUIAaHUPOBAHUS

Tonpko cOamaHCHPOBAHHOCTH BceX (HaKTOPOB TEXHOJOTHYECKOTO TIpoliecca, YTOOBl yMEHBITUTh
3¢ heKTHBHOCTH JIEATEIIbHOCTH [IO3BOJIUT MpOCTOu 00opymoBaHus. BMecTe ¢ TeM, HeTocTaTok
OPEINPUATHIO  YCIENIHO  (YHKIUOHUPOBATH | OCHOBHBIX CPEACTB NPUBOJUT K YBEJIIMYEHHUIO 3aTpaT
pa3BUBATHCS B YCIOBHSX pacIIMpeHHOTO BPEMEHU U TPYJa HAa COBEPIIECHUE TEXHOJIOTUYECKHUX
BOCIIPOM3BOJCTBA. MPOIIECCOB, a WX H30BITOK BEIET K YBEIHYCHHIO

I[lo Hamemy wMHeHHIO Ha 3((EKTHBHOCTH ceOECTOMMOCTH TPOU3BOJICTBA, BCJIEJACTBHE pPOCTa
MNpeANPUHUMATEIbCKON  AESTENbHOCTH  BIIMSAIOT 3aTpaT Ha  CcoJepXaHWe W  OOCIy)XHBaHUE
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HEUCIOJIb3yEMOU TEXHUKHU [2]. ITosTOoMy MPEeIIPUATHI. A 3TO, B CBOIO 0Yepeh, CIIOCOOCTBYET
OITHUMasbHast 00eCcTIeYeHHOCTh OCHOBHBEIMU POCTY peHTa0EIbHOCTH TIPOJAK;

CpeICTBAMH BBICTYIIAeT B Ka4yecTBE OJHOTO U3
KJTIOYEBBIX (DaKTOPOB MOBBIMIEHUS 3(dHeKTHBHOCTH
JIeSTeIIbHOCTH.

Ot 3¢ (HeKTUBHOCTH UCIIOIB30BaHHUS OCHOBHBIX
cpeAcTB 3aBUCHT 3()()EKTHBHOCTH HCIIOJIL30BAHUSA

TPYIOBBIX pecypcoB. 3amMeHa pYy4YHOro TpyJa
MEXaHU3UPOBAHHBIM u aBTOMAaTH3aLHs
NPOU3BOJACTBEHHBIX  IPOLECCOB  CHOCOOCTBYIOT
yBeNMYCHUI0  3()(HEKTUBHOCTH  HCIIONB30BAHUS
pabodero BpeMEHH M COKpAICHHUIO €ro MOoTepb, YTO
HaXOJIUT cBOE BBEIpaKCHHE B pocre

TIPOM3BOIUTEIHHOCTH TPYIa pAOOTHHKOB.

Kpome Toro, ysenmnmuenwe Qonnoornaun u
MPOU3BOIUTENEHOCTH Tpyna CHOCOOCTBYIOT
OTHOCHUTEJILHON SKOHOMUH 3arpat u
CONPOBOXKIAIOTCSI POCTOM PEHTA0ENIBHOCTH TPOJIaK,
YTO CBHJETENLCTBYET O MOBBIIIEHHU 3()(HEKTHBHOCTH

KOMMEPUYECKUX onepauui XO3SICTBYIOIUX
CyOBEKTOB;
2)  obecrme4eHHOCTh U 3(PPEKTHBHOCTH

UCIIONIb30BAaHMS MaTEpPHAIBHBIX PECypcoB (Ipexne
BCETO, MaTepPHAIbHO-TIPON3BOICTBEHHBIX 3aI1aCOB).

B oTHomeHnn obecrne4eHHOCTH NPEApHATHH
MaTepualbHBIMA pecypcaMu HaONIomaeTcs Ta JKe
TEHJIEHIMS, YTO U ¢ TEXHUYECKUMHU pecypcamu. HYem
B OojplIel CTemneHH XO3SHCTBYIOIIUE CYOBEKTHI
obecrieueHsl 3anacamu, TeM MeHee 3(Q()EeKTHBHO OHU
UX HCHOJB3YIOT. BMmecTe ¢ TeM HENOCTATOK HIIH
HapyleHHe pPUTMHYHOCTH IIOCTaBOK CBHIpbI H
MaTepuagoB IPUBOAAT K COOSIM IPON3BOJICTBEHHOTO
mporecca, BBI3BIBAIOT MPOCTOM OOOPYIOBAaHHUA H
MoTepu pabodero BpPEMEHH, YTO BEAET K POCTYy
ce0eCTOMMOCTH ~ TIPOM3BOJACTBA M CHIIKEHHIO
KOHKYPEHTOCIIOCOOHOCTH IPOTyKINH.

VBenuuenne 3((EKTUBHOCTH HCIONb30BaHUS
MaTepHATIBHBIX PECYPCOB HANpPsIMYI0 HE BIHUSET Ha
3 PEeKTUBHOCTH MCIOJIb30BaHUS OCHOBHBIX CPEICTB.
OT0 00BACHSAETCS TEM, YTO C OJHOW CTOPOHBI B
COCTaB MaTEPHAIBHBIX PECYPCOB BXOIAT TOIUIUBO H
3amacHble YacTH, PacxXoJbl Ha KOTOPBIE SBILIOTCS
CYLLIECTBEHHOW CTaThbell MaTepHUalbHBIX 3aTpaTr MU
YBEIMYHMBAIOTCS TPH MOKyNKe Oojee MOIIHOW |

coBpeMeHHOM TexHuku. C Apyrod CTOPOHBI,
UCIIONIb30BAaHWE TAaKOW TEXHUKH IIPUBOIUT K
OTHOCHTEJIFHON 3KOHOMHH 3aTpaT Ha MPOU3BOJCTBO
MPOTYKIIUH.

[MoBbimenne 3h(HEeKTUBHOCTH HCIOIB30BAHMUS
ChIpb M MAaTepUaAJIOB IPOUCXOIUT BCIECACTBUE

Tydmieit OpraHU3aINH MPOU3BOJICTBA "
COBEPIICHCTBOBAHMUSI TEXHOJIIOTHYECKHX IPOIECCOB,
9T0, B CBOK OYepedb, MPHUBOJUT K POCTY
POU3BOAUTENLHOCTH Tpyaa [1].

Takxke mo Mepe pocta 3bPEKTHBHOCTH
UCIIOJIb30BAHMUS MaTepuaIbHbIX pecypcos
HabmronaeTcs OTHOCHUTEJbHAS 9KOHOMHUS
MaTepHaNIbHBIX 3aTPaT, SBIAIOIIMXCS CYLICCTBEHHOMN
YacTbl0  Ce0ECTOMMOCTH  MPOAYKLUHH  JTI0O0ro

3) oOecmedyeHHOCTh U
HCIIOJIb30BaHMUS TPYIOBBIX PECYPCOB.

OrpaHu4eHHOCTh TPYIOBBIX pecypcoB
3aCTaBIAET XO3AMCTBYIONIME CYOBEKTHI  YIETATH
0oJIbIlle BHHUMAHHs BOMPOCAM OPraHH3alid TPYAA,
COKpallleHUsl TIPOCTOEB W mporyioB. Kpome Toro
OTMEYaeTCsl  yBEJNYCHHE MEXaHU3aUUH |
ABTOMATHU3ALMH POM3BOJCTBEHHBIX MPOLECCOB, 4TO
B CBOI0 OdYepenb IPHUBOAUT K POCTY HE TOJBKO
MPOU3BOAUTENHHOCTH TPYZa, HO ¥ pOoHI0OTIaqH [2].

3¢ PEKTHBHOCTH

Taxum obpazom, MEXIy
NPOU3BOAUTENBHOCTRIO TpyAa H  (QoHZOOTHaYeH
HaOmonaercss — OpsiMas  3aBHCHUMOCTB! poct
3¢ QEKTUBHOCTU HCIIOJIb30BAHHS OCHOBHBIX (DOHJIOB
CONPOBOXKAAETCS  yBenuueHueM 3((eKTHBHOCTH
UCIIONB30BAaHUA  TPYAOBBIX  PECYpPCOB. 910
00bBsACHIETCS TECHOU CBSI3bI0 MEXIY
MEXaHU3UPOBAHHBIM U PYYHBIM TPYIOM.

VBenuueHHe — NMPOHM3BOJUTENBHOCTH  TpyZAa

TaKXKe COIPOBOXKAACTCS POCTOM 3(PEKTHBHOCTH
WCIIONB30BAaHMS CBHIPbS U MAaTepHaloB BCICACTBHE
Ty4Inen OpraHU3aLH NPOU3BOJCTBA u
COBEPILCHCTBOBAHMUS TEXHOJIOTHYECKUX MPOLIECCOB.

Kpome Toro, pocT npou3BOANTEILHOCTH TPYAA,
CONPOBOXKAAIOMINICS yBenuueHneM 3()(HEeKTHBHOCTH
HCIIOJIb30BaHKS OCHOBHBIX CPEACTB M MaTEepPHAIbHO-
MIPOM3BOJICTBEHHBIX  3alacos, NPUBOAUT K
OTHOCHTEJILHOM AKOHOMHH HM3JIEpKEK MPOU3BOICTBA,
YTO, B CBOIO OY€pe/ib, CIIOCOOCTBYET POCTY MPUOBLIH
Gouiee OBICTPBIMU TEMITAMH, Y€M POCT BhIpy4kH [9].

Takum obpazom, 00eCTIe4eHHOCTh u
3 }EeKTUBHOCTh HCIIONB30BAHUS PACCMOTPEHHBIX
pecypcoB HaxXOISTCS B TECHOW B3aMMOCBA3M H
B3aHMO3aBHCHMOCTH. W3meHeHue OJTHOM
COCTaBISIFOLICH HEN3MEHHO MPUBOIUT K M3MEHEHUIO
Ipyroif, uTo  00yCJOBIMBaET HEOOXOAMMOCTD
KOMIUIEKCHOTO PACCMOTPEHUsSI 3THX (haKTOPOB;

4) KOMMepuecKast COCTaBJIAOLIAs,
BBIPAXKAIOIASCS B YCIEIIHOCTH OpraHM3alMy Ha
pBIHKax cObITa, ONpeAeNIsIeMON 4Yepe3 CKOpOCTh M
JIOXOJHOCTh KOMMEPUYECKUX omnepaiuii. B Haunbosee
o0mIeM BHUIle OHa XapakTepusyercs Ko uImenTom
000pauNBacMOCTH 00OPOTHBIX aKTHBOB u
PEHTA0CIBEHOCTHIO IPOJAX.

[ToBbIIIEHHE CKOPOCTH 000pOTa OO0OPOTHBIX
CPEICTB HAaxXOMUT OTPAKEHHE B POCTE BBIPYYKH,
BAJIOBOTO JIOXO/a U MPUOBUIN B pacueTe Ha eJANHHILY
(YHKIMOHMPOBABIIMX B OTYETHOM  IEPUOJC
00OpOTHBIX CpeiCTB. Bmecte ¢ TeM 3KOHOMHOE
pacxo/loBaHHE MaTepUalibHBIX OOOPOTHBIX CPEJICTB
mo cBoeMy 3(@dexTy paBHO3HAYHO YBEITHUCHHIO
o0BpeMa MIPOM3BOJICTBA TOBAapOB 6e3
JIOTIOJTHUTENBHBIX 3aTpar.

KommMmepueckas cocraBisronasi TECHO CBsi3aHa C
paHee paccMOTpeHHBIMH (akropamu. Kak yxe
0TMEYaJIoch, YBEIMYECHUE ¢donmooTIAYH,
MaTepHaAIOOTadyll W IIPOM3BOAUTEIBHOCTH TpyJa
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MPUBOIUT K POCTY PEHTAO0CTBHOCTH TPOJAX. ITO nx mepepaborkn. C Apyroil CTOPOHBI, BBICOKHH
OOBsICHSETCI  TeM, 4YTO  JUIi  IOBBIICHUS YPOBEHb OCHALICHHOCTH TEXHHYECKHM pecypcaMu

3((HeKTUBHOCTH HCIIONB30BAaHISI OCHOBHBIX CPEJICTB,

MaTepHaIbHO-TIPOU3BOACTBEHHBIX 3aracos u
TPYAOBBIX pecypcoB Tpebyercs Tydas
OpraHu3aIys MIPOU3BOICTBEHHBIX u
TEXHOJIOTHUECKUX  IIPOLIECCOB, UTO  BeIeT K
CHIKEHUIO  ce0ECTOMMOCTH  NPOU3BOJACTBA H

yBenudeHuto npubsuin. Kpome Toro, mpoBeneHHOE
UCCIIe/IOBaHUE MTOKA3aJI0, YTO MPU HU3KUX 3HAUYCHUSIX
NPOU3BOMUTENBLHOCTH  Tpyda W (QOHIOOTIAAa4H
OPEANpUSITHAS  MOJNYyYaroT YOBITOK OT OCHOBHOM
JIeATEIbHOCTH, BCIEACTBHE CYNIECTBEHHOIO pocCTa
ce0eCTOMMOCTH MPOM3BOJCTBA, BHI3BAHHOIO HU3KOM
3¢ PEeKTUBHOCTHIO HCIIOIb30BaHUS PECYPCOB.

Bwmecte c TEM, JULst TIOBBIIIICHUS
3((GEKTUBHOCTH  JCATEIBHOCTH  HEJOCTATOYHO
TOJIBKO PAIlMOHAIBFHOTO HCIOJIBb30BaHUS PECYPCHOTO
noteHimaza. OPPEKTUBHOCTh  MPOSBISCTCA B
OTHOIICHUU MOJY4EHHOTO pesyibTara K
MPOU3BEACHHBIM 3aTparaM. A pe3ylbTar 3aBHCHUT HE
TOJBKO OT MPOM3BOJACTBEHHBIX (DAKTOPOB, HO |
[[CHOBO# MOJINTHKK, MApKETHHIOBOM JEATEILHOCTH,
YIOBIETBOPEHHOCTH  KIIHEHTOB BBIMTyCKACMOIA
npoaykiueid u T.1. OH HAXOIUT CBOE BBIPAXKCHHUE B
o0beMax MpPOJAK U CKOPOCTH KOMMEPUYECKUX
oneparuii. KomMepueckasi cocTaBiisiioias He MeHee
Ba)KHA, YeM ITPOU3BO/ICTBEHHAS;

5) CTpyKTypa MMyIIECTBA W HCTOYHUKOB €T0

obpazoBaHusl.
Pa3zmenieHue cpeacTtB mOpennpusATHs  UMEET
OueHb  OOJBIIOE  3HAYCHHE B  (UHAHCOBOWA

JIeATeNIHOCTH M MOBBIMEeHNH ee dddextuBHOCTH. OT
TOrO, KaKHWe CpEJCTBa BIJOXEHHI B OCHOBHBIE U
00OpOTHBIE CPE/CTBA, CKOJBKO HMX HaXOJUTCS B
chepe TPOW3BOACTBA W B cdepe OOpalieHus, B
JICHe)KHOH W MarepuaibHOM (opme, HACKOIBKO
ONTHMAJILHO UX COOTHOIIEHHE BO MHOTOM 3aBHCST
pe3yabTaThl MPOU3BOACTBEHHOW U (PHHAHCOBOW
JIeITENIbHOCTH, @ CJIeIOBATeNIbHO, U 3()(EKTUBHOCTD
NpeANPUHUMATENBECKON JIeATEILHOCTH B 1ieJioM. B
CBSI3M C OTHUM HEOOXOJMMO ONpENeNIUTh: Kakas
CTPYKTYpa  MMYIIECTBA M  HCTOYHHKOB  €ro
o0pazoBaHus crocobOcTByeT YBEIMICHHUIO
s dexTuBHOCTH JesiTenbHOCTH [5].

[lo nHamemMy MHEHHIO, B CTPYKTYp€ aKTHBOB
JIOJDKHO HaOJIOaThCsl ONTHMAIbHOE COOTHOIICHHUE
MEXIy OCHOBHBIMH cpeiacTBamMu W 3amacamu. C
OZIHOH CTOPOHBI pu HEJ0CTaTOYHOU
00eceueHHOCTH TEXHHUYECKUMHU pecypcamu
HaKOIUICHHUE MaTepHalIbHO-TIPOU3BOACTBEHHBIX
3a1acoB Hpe/ICTaBISIeTCS Hellenecoo0pa3HbIM
BCJIE/ICTBHE OTCYTCTBUSI TEXHUYECKOH BO3MOMKHOCTH

IpU OTCYTCTBHHM HEOOXOAWMBIX Ui 00paboTKH
CHIpbSl M MaTepHaNOB MPHUBEAET K IPOCTOSIM
000pylOBaHUs,  YAOPOXKaHUIO  CeOECTOMMOCTH
MIPOM3BOJICTBA U TAKXKE SIBISICTCS HEPALMOHAJIbHBIM.
Kpome Toro, st obecrieueHHss CBOEBPEMEHHBIX H
OecrniepeOOIHBIX MMOCTABOK TEXHUKH M MaTepUallbHO-
MPOU3BOACTBEHHBIX 3aIIACOB Y IPEINPUATHS TOJDKESH
OBITH OTIpe/IeTICHHBIN 00bEM JICHES)KHOW HATMIHOCTH.
B cTpykType maccHBOB HOJDKHBI Ipeo0iIanaTh
HamboJlee JemnIeBble MCTOYHHUKH (HMHAHCHPOBAHUS,
CPOK IOTAIIeHUs] KOTOPBIX JOJDKEH COOTBETCTBOBATh
CPOKY HCIIONIb30BAaHHS aKTHBOB, NMPUOOPETaeMBIX 3a
ux cuer. Tak, Ha NPHOOpETEHNE OCHOBHBIX CPEJICTB
U WHBIX BHEOOOPOTHBIX AKTHBOB MPEACTABISIETCS
LenecooOpa3HblM — HampaBisTh  COOCTBEHHBIE U
JIOJITOCPOYHBIE 3aeMHBIC CpeACTBa, a
(uHaHCHpOBaHUE OOOPOTHBIX aKTUBOB (B YaCTHOCTH
3aracoB) OCYIIECTBISITH 32 CYET KPAaTKOCPOUHBIX
UCTOYHUKOB. C OJHOW CTOPOHBI 3TO CIIOCOOCTBYET
MOAJCPKAHUIO JOCTATOYHOTO YPOBHS JIMKBHIHOCTH
U IUIATEKECIIOCOOHOCTH, a ¢ IPYrod CTOPOHBI — He
NpUBEAET K MOSBICHUIO M3JMIIHUX (HHAHCOBBIX
Pacxo0B MO 00CITyKHBAaHUIO 3aeMHBIX CPE/ICTB.

KommiekcHoe paccMoTpeHHe BCEX
MEPEYHCICHHBIX  (PAKTOPOB  TO3BOJIUT  BBIIBUTH
cOAaHCUPOBAHHOCTh  Pa3BUTHS  XO3SIMCTBYIOIIUX
CyOBEKTOB A Hao00pOT, BBISIBUT €ero
«OJIHOOOKOCTEY.

PaccMoTpuM  mpuMeHeHHE ~— KOMIUIEKCHOTO

MoAXola K aHamu3y W OIeHKe 3((deKTHBHOCTH
MIPEIIPUHIMATENLCKON IEATENPHOCTH HAa IMPHUMEpE
OI'VII wum. Kanununa [laBnoBckoro paiiona
Kpacnonapckoro kpasi.

B kadectBe 0a3bl CpaBHEHUS] MBI UCIIOIb30BAIIN
CpeJHEOTpacleBble  TOKa3aTeld  JAEATENbHOCTH,
ofpeJiesIeHHbIe 10 TaHHBIM 170 cpeaHuX M KpyIHBIX
CEJIbCKOXO35ICTBEHHBIX opraHusanui
KpacHogapckoro kpas. Hcmonb3yss JuHeiiHOe
BBIPaBHUBAHHE CPEIHEOTPACIEBBIX 3HAYEHHUH 110
KaXJIOMy W3 BBIIIEPACCMOTPEHHBIX (DaKTOPOB, MBI

ompenenuiau  «HopMmaibHbliey s OI'YII  um.
Kanuanna npu CIIOXKHBIICHCS CTPYKTYpE
AMyIIecTBa W HWCTOYHHKOB €ro o0pa3oBaHUS,
MTOJIOXKCHUS Ha PBHIHKAX COBITAa, a TAaKKe TEKYIIETO
YPOBHSA 00eCTIeueHHOCTH TEXHUYICCKUMH,
MaTepHaNbHBIMH M TPYIOOBBIMH  pecypcamu
MOKa3aTeNn 3¢ GEKTUBHOCTH JIESITENILHOCTH.
dakTHyecKue u HOpMaJIbHBIE 3HAYCHHS

paccMaTpuBaeMbIX IOKa3aTeleld IpeICTaBICHBl Ha
pucyHke 1.
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OCHOBHBIE CpPe[ICTBa
coOcTBeHHbIE 000 OTHBIE TPYAOBbIE PECYPCHI
cpencrea
COOCTBEHHBIH KalHTall MaTepHabHbIE PeCypChl
KOMMep4eCcKHe Ollepaliu
wwe e (haKTHYECKIE 3HAYEHHA «HOPMAIbHBIE) 3HAYCHUS»
Pucynok 1 — CoanancupoBannocts pa3zputust ®I'YII um. Kanununa.
IIpoBenenHsbIlt aHanu3 nokasan, uto PI'YII um. IlonsTHO, qTO0 oe3 TaKoH BBIHYKJICHHOU

KannHnHa HEZOCTaTOYHO S(PPEKTHBHO HCIIOIB3YET
pecypcHBI  MOTEHIMAN, CTPYKTypa KamuTana
COOTBETCTBYET «HOPMAITEHOMY» 3HAYCHHUIO,
CKOPOCTh KOMMEPYECKHX OTEepaIiid Jaxke HECKOIBKO
MPEBHIIIACT ~ AHAJOTUYHBIA  CPEIHEOTPACIICBOM
ypoBeHb. [Ipum STOM B CTpPyKType HMYIIEeCTBa
HaOJroaeTCst HEOOBIYHO BBICOKAS IS OTPACIH JOJIS
COOCTBEHHBIX 0OOPOTHBIX CPEJICTB.

Takum oOpa3oM, Hamu ObUIa  BBISBIICHA
HecOaTaHCUPOBAHHOCTE JiesTenbHOCTH DI VYII um.
Kanununa. Y  opraHuzauuu  HaOJOAAIOTCA
MperMylIecTBa B  CTPYKType HUMYIIECTBA |
WCTOYHUKOB €ro o0pa3oBaHHWs, KOTOpble He
UCTIONB3YIOTCS B IONHOW  Mepe  BCICICTBHUC
HEIOCTAaTOYHOH 3(PPEKTUBHOCTH  HCIIOIB30BAHHUS
UMEIOIUXCS PecypcoB. PYKOBOICTBY OpraHU3aliu
HEOOXOTMMO COCPEIOTOYNTh YCHIINS Ha TOBBIIICHHH
WHTEHCUBHOCTH HCIIONB30BaHUS PEeCypcHOW 0askl,
YTO JTOJDKHO HAWTH CBOE OTPaKEHHE B YBEIMYCHUHU
dboHmoOTIAUM, TPOM3BOAMTENBHOCTH Tpyla W
MaTepHAJIOOTAAuYNd  XOTS O0b1 110 YPOBHS
CpeHEOTPACIIEBbIX 3HAUCHUH.

[IpoBeneHHOE WHCCIeIOBaHME TIOKa3alio,
JUTSL IOCTHDKCHUST YKa3aHHOM 11eJTi HEOOXO0TMMO:

1) coxpaieHue 3aracoB TOTOBOH IPOTYKITHH.

B ®I'VII wm. Kamuanaa HaOmozaeTcs
W3JMIICK OCTAaTKOB TOTOBOM TMPOIYKIHH, YTO
CBUJICTCIILCTBYET O 3aTOBAPUBAHHUU MPEIIPUSTHU.
CpenctBa, OOC3ABIDKCHHBIE B 3amacax, He
YYacTBYIOT B 000pOTE M HE MPHHOCAT OPTaHU3aIUU
JTIOXOJIOB, YTO BEJET K CHIKEHUIO 3P PEeKTUBHOCTH e
JIeSITETIbHOCTH.

C ¢uHAHCOBOI TOYKM 3pEHHs 3amachl - 3TO
MMMOOWMIN30BaHHBIE CPEICTBA, T.€. CPEICTBA, B
W3BECTHOM CMBICIEC OTBJICUEHHBIE U3 00OpOTa.

qTO

MMMOOHIU3aLMH He 000MTUCEH, OJHAKO HEOOXOIMMO
MI/IHI/IMI/I3I/IpOBaTI) BBI3BIBACMBIC DJOTHUM HpOHeCCOM

KOCBEHHBIC IIOTEPH, C OMNPENCIICHHOW  JO0JeH
YCIOBHOCTH YHCIICHHO paBHBIE IOXOXY, KOTOPBIHA
MOXHO ObUIO OBl  MOJNYYWTh, HWHBECTHPOBAB
COOTBETCTBYIOIIYIO CyMMY B KaKOH-TO

aIbTePHATHBHBIN MPOeKT [3];

2) onTHMH3auUUs YNPaBICHUS JICHEKHBIMHU
MTOTOKaMH.

OI'YII um. KanuHuHa aKTHMBHO HapaniuBaeT
00BEM JEHE)KHOW HATMYHOCTH HA PACUETHBIX
cueTax, KOTOpas HE y4acTByeT B 00OpOTe U He
IPUHOCUT OPraHW3allMd 3KOHOMHUYECKHX BBITOJ.
[Ipn o>TOoM opraHmM3amus IUIATEXKECHOCOOHA U
aOCOJIIOTHO JIMKBU/IHA, TPAKTUYECKH HE HCIIOIb3YeT
3aeMHBIE CPEACTBA M MOXET B JI000H MOMEHT
BPEMEHM IIOTaCHTh BCE CBOM 00s3aTenbcTBa 0€3
ymepba Juid TeKyleid aesTenbHOCTH. B ycmoBusax
OTCYTCTBUSL «OOJIBHBIX» CTareii B OTYETHOCTH
(YOBITKH, KPEAUTHI U 3aiiMBbI, HE MOTAIIEHHBIE B CPOK,
npocpoueHHass  JAeOMTOpcKas W KpeauTopcKas
3aJI0JDKEHHOCTh) CHUTyalluH, Korja ToTpedyercs
MT'HOBEHHOE IIOTallleHHe O00s3aTelIbCTB, HE MOXKET
BO3HHUKHYTb, II03TOMY XpaHEHHE Ha pacueTHbIX
cuerax OOJBIIOro 00beMa JECHEKHOW HAIWYHOCTH
TIPEACTaBISIETCS HE0OOCHOBAHHBIM n
HeahdexTuBHBIM [4].

CBoOo/HbIE M BBHICBOOOMBIIHMECS OT IPOJIAKH
M3IHIIKOB FOTOBOM NMPOAYKLUHU JEHEXKHBIE CPENCTBA
OT'VIT um. KannauHa ciienyer HanpaBuTh JIMOO Ha
OCYIIECTBJICHHE (PMHAHCOBBIX BIJIOKEHWH, MO0 Ha
paciupeHne 1 MOACPHHU3ANNIO IPOU3BOCTRA.

Omunako DI'VII um. KamumuanHa HHKOrma He
OCYIIECTBIISIIO (UHAHCOBBIE  BIIOXCHUS u,
CIIEZIOBAaTENFHO, HE NMEET B 3TOM OIIBITA, K TOMY K€
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B YCIOBUSX HECTaOMIBHOCTH 3KOHOMHKH CTPaHbI
MO>XHO OYEHb OBICTPO IOTEPSATH CBOHM «BIIOKCHHUS.
IToaTomy Gonee 1enecoodpa3eH BTOPO BapHaHT;

3) oOHoBieHNe OCHOBHBIX cpenactB. OIYII um.
KanuHnHa nOCTENEHHO OOHOBIISIET MAaTEepPHUANBHO-
TEXHUYECKYI0 0a3y NpOM3BOJCTBA, HO BCIEICTBHE
BBICOKOW CTENEeHHM u3HOca obopynoBaHus (Oomee
40%) BBIOBITHE OCHOBHBIX (DOHIOB TPOMCXOAUT
Oonee OpICTprIMU Temmamu. Tak, Tonpko 3a 2012 T.
OpuTO cmucaHo 25 TpakTopoB, 5 kombOaitHOB u 4
IPY30BBIX aBTOMOOMIIA. B TO ke Bpems 3a mocieiHue
mearona (2011 u 2012 rr.) 6bUT0 TPHOOPETEHO JIHIITH
8 TpakTopoB, 6 KOMOAItHOB U HH OJHOTO TPY30BOTO
aBToMoOmIsa. O4YeBHIHO, YTO JaHHAs CHUTyalus He

CIocoOCTBYeET MOBBIIICHUIO 3¢ PeKTUBHOCTH
JIeITEIIbHOCTH OpraHU3alnHy.
[Mpuobperenue HOBOTO

BBICOKOTCXHOJIOTUYHOI'O o6opy)1013aH1/1;1 IIO3BOJIMT

COKPATHUTh 3aTpaThl TPYyJa, BPEMEHH M MaTEPHAJIOB
Ha MPOM3BOJCTBO IPOAYKIMH, YTO BBIPA3UTCS B
COKpAIIEHNH CeOECTOMMOCTH HPOM3BOJICTBA, POCTE
MPUOBLTH X03HCTBA 1 BO3MOXXHOCTH OCYLIECTBIISTH
IPOU3BOACTBO Ha PACIIMPEHHON OCHOBE.

Jna 000CHOBaHUS HOTpeOHOCTH B
CENIbCKOXO3IHCTBEHHON  TEXHHMKE  PacCMOTPUM
00€eCIe4eHHOCTh NpeANpUITHS OCHOBHBIMH

cpenctBamu (Tabnmma 1).

Kak BugHO W3 TaOiMIpl IUIOIANb IAIIHU B
JIMHAMUKE 32 TPH IoJla MPaKTHYSCKH HE H3MEHSIAC.
A KOIMYeCTBO TPaKTOpoB opraHm3amud B 2012 u
2013 rr. o cpaBHeruto ¢ 2011 r. cokparmnacs Ha 20
SIVHUL. JTO NPUBEJIO K YBEIWYCHHIO HArpy3Kd Ha
oJIMH TpakTop Ha 38 ra.

Taoauna 1

Oo6ecneuennoctb PI'YII um. KaJuHUHA CeJILCKOX03AHCTBEHHON TEXHUKOM .

Otkinonenue (+,-) B 2013 1.
IokazaTtens 2011 r. 2012 r. 2013 r. 10 CPABHEHUIO C
2011 . 2012 .

IInomans cexbCKOX03IHCTBEHHBIX YTOANM, Ta 8917 8980 8980 63 0
M3 HUX IaIlIH, Ta 8917 8912 8912 -5 0
[Tnomans moceBoB 3epHOBBIX KYNIBTYp, Ta 4120 3449 3615 -505 166
Hanmune Texuuky (Ha KOHEI roja), ex.:
- TPaKTOPOB 80 60 60 -20 0
- KOMOaifHOB 26 22 22 -4 0

- B T.4. 3¢pHOYOOPOYHBIX 22 18 18 -4 0
- CESUIKH 14 18 24 10 6
- TPy30BEIe aBTOMOOWIH 35 31 30 -5 -1
Harpyska marmau Ha OJTMH TPaKTop, Ta 111 149 149 38 0
[Ipuxomurcss TOCEBOB 3€PHOBBIX KYJIBTYp Ha
OJTMH 3epHOYOOPOYHBIN KOMOaiiH, Ta 187 192 201 14 9

W3 mnpexncTaBleHHBIX MJAHHBIX CIEIyeT, dTO
NPENPHUSITHIO  HEOOXOAMMO  yBENHYUTH  MapK
TPaKTOPOB.

YBenu4yeHre IUIOMAAN IOCEBOB 3€PHOBBIX B
2013 r. mpuBeno K MOBBIMICHUIO HArPy3KH Ha OJUH
koMmOaitH Ha 9 ra. [Ipu 3TOM ciieyeT OTMETHTB, 9TO
COKpallleHHe TUIONIa i TIOCEBOB 3€PHOBBIX KYJIBTYp B
2012 r. cBA3aHO C HEBBICOKMMH pe3yJbTaTaMH
peanuzauuu JAaHHOrO BHja KyiasTyp B 2011 r. B
YCIOBHAX 0XHJIAEMOT0 pocTa IieH Ha 3epHO B 2014 r.
PYKOBOJICTBY OpTaHM3AIlMH, BO3MOXHO, CIIEIyeT
paccMOTpeTh BONIPOC O BO3BPATE K CTAPOil CTPYKTYpe
MOCEBOB. DTO MOTPeOyeT YBENUYEHUS KOJINIECTBA
3epHOYOOPOYHBIX KOMOAHOB.

Ob6ecnieuenHocts  PI'VII  um. Kammaunna
CesUTKaMU JOCTaTOYHAas W HaOIIOJAaeTcsi POCT HX
konnyectBa ¢ 14 ex. B 2011 1. no 24 en. B 2013 1.

CoxparieHue KOJIM4€eCTBa IPy30BBIX

aBTOMOOWJIEH Ha MPOTSDKEHHM TpeX JIeT IIpH
COXPaHEHMM TPY30IOTOKA IPEANPUSITHS HETATUBHO
OTpaxkaeTcs Ha pe3yibTarax paboThl X03sicTBa. s
obecrieueHnnss yOOpPKM W JOCTaBKH  ypoKas
CEJIbCKOXO3SICTBEHHOU NIPOAYKIUU B
arpOHOMHYECKUE CPOKHU MPEANPUATHIO HEOOXOUMO
YBEIMYHUTH KOJIUYECTBO JAHHOTO BH/IA TEXHUKH.
[MpoBeneHHble  pacueThl  MOKAa3alH,  YTO
OpraHm3amus 3a CYeT MOOWIM3AIMUA HMEHOIIHXCS
pe3epBoB Oe3 ymiepOa Ui TeKyIIer IesTeIbHOCTH U
pHCKa TIOSIBJIICHHS HEIJIATe)KECIIOCOOHOCTH HMeeT

BO3MOXKHOCTh  mpHoOpectTH 6  TpakTopoB, 3
3epHOYOOpOUHBIX KOMOaiiHa W 4  TPY30BBIX
aBromoOwisi. [lo  pe3yiabpraTaM  IpOBEAECHHOTO

HCCIIeIOBAaHUS COOJIOJICHNE YKa3aHHBIX TPOTOPIHi
MEXJy BHUJAMH CEJIbCKOXO3SIICTBEHHONM TEXHUKHU
MMO3BOJIUT OPTaHU3aIlMH MOJYYHTh HAUOOJBIIHA

¢ dexr.
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Takum oOpasoMm, B orHomeHun OI'VII wum.
KanuamHa  MOXHO  TOBOPHTHP  HMEHHO O
HEJOCTATOYHOH  OOECHEYEHHOCTH  OCHOBHBIMHU
CpeACcTBaMHM, 4YTO  TPUBOJUT K  HEBBICOKOM
¢ pekTuBHOCTH pabOTBl BCETO TNPEIUPHUITUS B
LEJIOM.

IIpuBeneHHbI HAMU NpUMEp MOKa3bIBAET, KaK
KOMIUIEKCHBIM MoaxoJ K aHauuzy 3¢ dexkTHBHOCTH

References:

1. (2009) Analiz hozjajstvennoj dejatel'nosti:
ucheb. posobie / [Barilenko V.I. i dr.]; pod red.
V.l. Barilenko. - M.: lzdatel'stvo "Omega-L",
2009. - 414 p.

2. Kravchenko AS (2014) Kompleksnaja ocenka
jeffektivnosti predprinimatel'skoj dejatel'nosti
sel'skohozjajstvennyh organizacij // Theoretical
& Applied Science. 2014. Ne 12 (20). pp. 53-56.

3. Kogdenko VG (2011) Jekonomicheskij analiz:
uchebnik. - 2-e izd., pererab. i dop. - M.:
JUNITI-DANA, 2011. - 399 p.

4. Kovalev VV (2008) Kurs finansovogo
menedzhmenta: ucheb. — M.: TK Velbi, lzd-vo
Prospekt, 2008. — 448 p.

5. Ljubushin NP (2010) Jekonomicheskij analiz:
uchebnik 3-e izd., pererab. i dop. - M.: JUNITI-
DANA, 2010. - 575 p.

6. Mejer MV (2004) Ocenka jeffektivnosti biznesa
[/ Marshal V. Mejer; [Per. s angl. A.O.

MIPEANIPUHIMATEIbCKOH ~ AEATEIHHOCTH  ITO3BOJISET
OLICHUTH cOanaHCHPOBAHHOCTh pa3BUTHS
KOHKPETHBIX CyOBeKTOB XO3SHCTBOBAHMUS,
OINIPEAEINTh UX CWIIBHBIE M cllabble CTOPOHBI, a
TaKKe pa3pabdoTaTh  CTPATETHIO  JAJIbHEHIIEero
pa3BUTHSL.

Korsunskij]. — M.: OO0 «Vershinay», 2004. —
272 p.

7. Pereverzev MP, Lunjova AM (2009) Osnhovy
predprinimatel'stva: uchebnik / Pod obshh. red.
prof. M.P. Pereverzeva. — M.: INFRA-M, 2009.
- 176 p.

8. Savickaja GV (2014) Analiz jeffektivnosti i
riskov predprinimatel'skoj dejatel'nosti.
Metodologicheskie aspekty / G. V. Savickaja.-
M.: Infra-M, 2014. — 272 p.

9. Sheremet AD (2006) Kompleksnyj analiz
hozjajstvennoj dejatel'nosti. — M.: INFRA-M,
2006. — 415 p.

10. Vahrushina MA (2010) Upravlencheskij analiz:
ucheb. posobie dlja studentov, obuchajushhihsja
po spec. «Buhgalterskij uchet, analiz i audit» /
M.A. Vahrushina. — 6-e izd., ispr. — M.
Izdatel'stvo «Omega-Ly, 2010. — 399 s.

ISPC Modern research and development,
Philadelphia, USA

136

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISl (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.179 |
Impact Factor: | GIF (Australia) =0.356 | ESJI (KZ) = 1.042
i JIF =1.500 { SJIF (Morocco) = 2.031

SOl: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal Konstantin Ivanovich Kurpayanidi

; ) ) PhD in Economics,
Theoretical & Applied Science

Professor of the Russian Academy of
Natural Sciences,

Fergana Polytechnic Institute,
Uzbekistan

W7777@mail.ru

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2015 Issue: 09  Volume: 29

Published: 30.09.2015 http://T-Science.org

SECTION 31. Economic research, finance,
innovation, risk management.

IMPLEMENTATION OF INNOVATION AND INVESTMENT DECISIONS
IN TODAY'S TRANSNATIONAL CORPORATIONS

Abstract: In this paper we study the introduction of innovative and investment decisions in today's
transnational corporations. Based on an analysis of major activities of transnational corporations, the authors
provide suggestions for improvement of the mechanism of implementation of innovative solutions into production.

Key words: innovation, multinational, innovative solution.

Language: English

Citation: Kurpayanidi Kl (2015) IMPLEMENTATION OF INNOVATION AND INVESTMENT
DECISIONS IN TODAY'S TRANSNATIONAL CORPORATIONS. ISJ Theoretical & Applied Science 09 (29):
137-143.

Soi: hitp://s-0-i.0rg/1.1/TAS-09-29-27  Doi: éos¥®! hitp://dx.doi.org/10.15863/TAS.2015.09.29.27

Problems of financing of innovation in the locations of highly qualified personnel, which is
global economy are solved by three main actors: the followed and American companies. Integration is not
state, venture capital firms and modern corporation. only in terms of collaboration on promising
Since the topic of the dissertation research is due to innovative projects of scientists, researchers and
the study of mechanisms of realization of innovations engineers, but also in terms of co-financing R & D
by large companies, the aspects of public and venture [2].
participation, we consider only the part that overlaps The last 50 years developing to developed
with corporate innovation processes. The financial countries and is gaining popularity in countries with
power of the modern corporation allow them to economies in transition, the creation of venture
successfully implement innovation. Financial risks enterprises. Create ventures enables corporations to
for innovation-driven corporation is lower than for locate innovation risks, do not spray resources and
venture capital investors, as a result of a careful encourage innovation, which has an indirect
selection of innovative projects, "routinization" of relationship to the corporate strategies [3]. Venture
the innovation process in the framework of corporate financing innovation in large corporations it is
planning, having its own R & D base and innovation expedient at the location of the parent company, with
potential. The quest for innovation can be explained the exception of this phenomenon as the "Silicon
as follows: innovative products are the basis of long- Valley", which attracts many foreign corporation
term competitiveness and overall production a level infrastructure favorable "cloud” the conditions
significant share, in addition, the Corporation for the creation and dissemination of new ideas,
acquired the patents, the effect of which is knowledge and technology that allows you to create
substantially higher than the cost of their purchase. competitive products and solutions.

You should also take into account the effect of the In developed European countries have long
dynamic capabilities of these companies, when a new been innovation, manufacturing of high-tech
product is obtained as a result of combining several products is a priority. At the same time at different
seemingly unrelated ideas [1]. stages of the development life cycle, development

With the general trend of modern corporations and manufacture of new products or technologies
to strengthen the role of innovation in the long-term developed strategic manufacturing and / or marketing
development strategies, there is a national specificity. alliances [4].

European corporations, realizing the concept of open The European countries with the 1990s to
innovation, integrate their research and development develop and implement tools to support and stimulate
department with universities, research centers at the innovative entrepreneurship. The system of measures
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and tools stand out, both direct and indirect forms -
tax breaks, preferential government loans,
depreciation policy). Specificity of innovative
business in Japan is that the government finances
socially significant, as basic research, allocations for
science comes to universities and public research
centers. This Japanese investment largely directed to
the development of the economy as a whole, while
Western corporations increasingly restricted the
effectiveness of innovative solutions within the firm
[5]. It is worth noting that the countries of South-East
Asia used a wide range of incentives to attract
investment in innovative companies, increasing
funding for research and development, increasing the
share of private investment in R & D, the
development of their own research centers [6]. The

global crisis of 2008 was the fundamental test of the
intentions of the market leaders in innovation to
invest in research and development, which are the
basis of their strategic plans. Top management of
advanced western corporations for years argued that
investments in innovation - competitive necessity,
not a form of temporary investments, which can be
stopped as soon as the hard times will come. On the
other hand, some analysts have speculated that the
company still cut their budgets for research and
development under the pressure of the crisis.
However, this did not happen. As the post-crisis
studies have Western corporations do not reduce
investment in innovation, even in a tough recession
(Table 1).

Table 1

Expenditures on innovation and development (R & D) [7].

Cut spendingon R & D, % Increased spendingon R & D, %
The company's net profit 17,2 52
The company had loss 14,3 16,5
Net income increased 8,4 26,7
Net income decreased 22,2 42,7

The reasons are as follows:

1. Innovation became a central element of
corporate  strategy. Reduction of innovative
investments in the fierce competition in the business
of high technology is akin to unilateral disarmament
in the war. Corporations can not afford to stop the
continuous process of development and adoption of

2. Companies in most sectors of the economy,
as a rule, guided by the development of product
cycles that extend for many years. If they are
suppliers, they are often already signed a contract for
the supply of customers following a new model; if
they sell directly to consumers, the lack of innovation
cycle can mean to be derived from the game

new products. completely.
Table 2
Top 20 Innovative Companies list Global Innovation 1000 [8].
Years Company Spendings on R&D Head-quarters Sphere
2014 2013 2014 Change
bilion. from
UsD 2013, %
1 1 Volkswagen 13.5 18.4 Germany Automotive
2 2 Samsung 134 28.8 South Korea Computing and
electronics
3 4 Intel 10.6 5.0 United States Computing and
electronics
4 5 Microsoft 10.4 6.0 United States Software and internet
5 3 Roche Holding 10.0 -2.0 Switzerland Healthcare
6 7 Novartis 9.9 6.4 Switzerland Healthcare
7 6 Toyota 9.1 -7.2 Japan Automotive
8 10 Johnon&Johnson 8.2 6.4 United States Healthcare
9 12 Google 8.0 17.6 United States Software and internet
10 8 Merck 7.5 -8.6 United States Healthcare
11 11 General Motors 7.2 -2.8 United States Automotive
12 14 Daimler 7.0 6.0 Germany Automotive
13 9 Pfizer 6.7 -15.2 United States Healthcare
14 - Amazon 6.6 11,2 United States Software and internet
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15 - Ford 6.4 7,3 United States Automotive
16 15 Sanofi-Aventis 6.3 0,0 France Healthcare
17 13 Honda 6.3 -1.4 Japan Automotive
18 16 IBM 6.2 -1.6 United States Computing and
electronics
19 17 GlaxoMithKline 6.1 -3.2 United Kingdom | Healthcare
20 - Cisco 5.9 9,3 United States Computing and
electronics
Total 165.3 3.95

3. Many corporations view the economic
downturn as an opportunity to create a competitive
advantage over their competitors - especially in the
case of lack of funding R & D weak players. If
stronger companies will be able to maintain the pace
of innovation, they are able to quickly increase its
market share and get the proper innnovation rent,

counting on the future pace of economic revival. It
can be concluded that the corporation continues to
expand investment innovation, have a decent margin
of safety and financial stability. This means that their
corporate economics and management possess
specific qualities of effective combination of
production and innovation processes.

Amount
No information I
Reduced |
Without I
changes
Expanded |
| |
0% 10% 20% 30% 40%
§§ No information |
=2 Without significant
< changes
ﬁ_?‘ Products for
— existing markets
~9 Products for
?9 new markets
= Products with
g . . : |
~ increasing potential | | | T
0% 10 20 30 40 50

Changes in the innovation portfolio
Figure 1 - Resizing an innovative portfolio.

More than two-thirds of the companies included
in the list of Global Innovation 1000, maintain or
increase the level of investment in research and
development. It found no correlation between the

financial losses and a reduction in spending on R &
D. The study showed that almost% of the companies
are expanding or retain innovative portfolio, and
about 2/3 to focus on increasing production capacity
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and products for new markets (Fig. 1) [9]. Computers advantages of global presence and brand

and electronics industry keeps the first place for the
costs of innovation among industries, spending 149
billion. Dollars, which is 28% of the total investment
in research and development. During the reporting
period from October 1, 2013 to September 30, 2014,
the net profit of the Group reached 5.5 billion. Euros.
Total sectors profit rose 26% to $ 7.3 billion. Euros
compared to last year's 5.8 billion. Euros thanks to an
improved performance in the field of industry and
infrastructure and cities. The portfolio of new orders
"Siemens AG" was 78.4 billion. Euro. The
company's turnover - 71.9 billion. Euro.

"We have achieved those results, which have
stated in the beginning of the 2014 fiscal year, and
made substantial progress in strengthening our
portfolio. "Vision 2020" gives us a clear
understanding of how we will develop further, "- said
President and CEO" Siemens AG "Joe Kezer [10].

Corporations included in the Top-1000 "Global
Innovation™ certainly not been immune to its effects.
Total sales rose by 6.5 percent to 15 trillion. dollars -
much less than the 10% growth recorded between
2006 and 2007. Thus, the intensity of investment
innovation - as a percentage of sales - remained
unchanged at 3.6%. The analysis shows that the
amount of money that companies spend on R & D,
does not depend on the activities of all corporations
in general. Such dynamics can be traced last 5
years[11]. The software sector and the Internet sees
the crisis as a new opportunity. Among them are
Intel. The main goal of Intel Corporation is to be
unique (mostly) chip manufacturer semiconductors
and platforms for the global tech economy. The main
products include microprocessors, chipsets and flash
memory[12].

In 2009 Intel started a deep crisis in the history
of the company. Intel came out of it with innovative
products and technology to strengthen the market.
Implementing a global strategy to compete in the
relevant market segments, Intel uses a competitive
advantage in the design and manufacture of
integrated circuits, attracting and working with the
financial resources of software development, the

awareness[13].

Key areas of strategy [14]:
mcustomer focus - the development of next-
generation products based on the needs and
expectations of customers. In turn, these products
make it possible to design and develop new form
factors and models.
mArchitecture and platforms - creating energy-
efficient solutions for high-performance computers
and other devices. Development of multi-core
microprocessors.
m Industrial and technological leadership - a strategy
of microprocessors with improved performance to
synchronize the introduction of new
microarchitecture  improvements in production
technology with microprocessors. Entering a new
microarchitecture approximately every two years and
create the next generation of manufacturing
technology of microprocessors in the interim. This
schedule allows us to develop and market new
products to present quickly, without waiting for the
next generation of manufacturing technology. Such a
rate of technological development Intel calls "Tick-
Tock".
m Strategic investments - investments in companies
that will contribute to the achievement of strategic
objectives and mainly aimed at companies and
initiatives to stimulate growth in the technological
("digital") economy, creating new business
opportunities for Intel, so expanding world markets
for the products. Current investments, primarily
focused in the following areas: promotion of flash
memory, the introduction of mobile wireless devices,
the promotion of the concepts of "digital home" and
"digital enterprise”, creation of high
communicational infrastructure, the development of
next-generation manufacturing process of
MICroprocessors.
mexternal business environment to stimulate
innovation, promote industrial standards, which will
lead to the emergence of innovation and
improvement of technology for the benefit of users.

Table 3
Volume of products.
| | Volume
% Change
FY 2014 FY 2013 Actual | Comparable
Continuing operations
Orders in millions of € 78,350 79,755 (2)% 1%
Revenue in millions of € 71,920 73,445 (2)% 1%
I
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It can be clearly seen from the table above that
orders in the company amount to 79.755 million
euros in 2013, in the meantime, supposedly owing to
decreased demand, this figure was marginally lower
78.350 million euros. Similarly to orders revenue has
alike trend, however, in this case the decrease was
slightly more noticeable. Also interesting is the fact
that comparable change in both indicators, excluding
currency translation and portfolio effects, was 1 %.

Overall, it is evident from the table provided
that all the indicators in 2014 had at least 25 %
increase as opposed to the year before. Profit in total

sectors increased from 5.842 to 7.335 million euros,
from 2013 to 2014 (26 %). This increase was almost
proportional to the rise in percents of revenue 7.9 and
10 percent, in 2013 and 2014 respectively.

The table supplied gives information related to
the customers and innovation. Evident is the fact that
research and development is becoming increasingly
important in the company as the time passes.
Namely, in 2014 4.1 billion euros were spent on
research development, while, a year earlier slightly
lower 4.0 billions.

Table 4
Profitability and capital efficiency.
Il | Profitability and Capital efficiency
FY 2014 FY 2013 % Change

Total Sectors
Total Sectors profit in millions of € 7,335 5,842 26%

in % of revenue (Total Sectors) in % 10.0 7.9
Continuing operations
Income from continuing operations in millions of € 5,400 4,179 29%
Basic earnings per share in€ 6.24 4.81 30%
Return on capital employed (ROCE) in % 17.2 13.7
Continuing and discontinued operations
Net income in millions of € 5,507 4,409 25%
Basic earnings per share in€ 6.37 5.08 25%
Return on capital employed (ROCE) in % 17.3 135

the statement mentioned above is

Also,
perfectly solidified by the employees working in
R&D, approximately 29 thousand people were

patents and patent first filing had almost identical
trend. Siemens - a global leader in electronics and
electrical engineering. Concern operates in the areas

employed for working in this. Unsurprisingly, of industry and energy, as well as in health care.
Table 5
Customers and innovation.
I | Customers and Innovation

FY 2014 Fy 2013

Revenue generated by the Environmental Portfolio in billions of € 33.0 31.9
in % of revenue from continuing operations in % 46 43
Research and development expenses in billions of € 4.1 4.0
in % of revenue from continuing operations in % 5.7 | 5.5
Research and development employees in thousands 28.8 28.1
Inventions in thousands 8.6 8.3
Patent first filings in thousands 4.3 4.0

More than 160 years Siemens stands for
technical progress, innovation, quality, reliability and

international cooperation. Highly qualified personnel
- that's the basis of success Siemens, whose skills,
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abilities, knowledge is one of the elements of core
competencies of the corporation. To date, the
development and introduction of innovative
products, the development corporation has been
around 400 000 employees. In Russia, Belarus and
Central Asia, there are more than 3,500 people [15].
Over 160 years of research and development

activities are closely linked to the Siemens business
strategy. The purpose of the corporation to become
leaders in all areas of business from existing and new
technologies.

Siemens has registered about 58,000 patents
worldwide, compared with 56,000 in 2009.

Table 6

Indicators of internal research and development.

2010 2009 2008
Inventions, pieces 8800 7700 8200
Patent applications, pieces 4300 4200 5000

R & D intensity is estimated as the ratio of R &
D expenditures and revenues it is for period of 2008-
2010 about 5%, which is evident from the Table. 6.
Also it is interesting to note that as the time passes

the number of inventions are not increasing in a
stable trend, likewise is the trend of patnet
applications.

Table 7
R & D Siemens (compiled from corporate report).
2014 2013 2012 2010 2009 2008
The number of employees engaged in the research28800 29000 29600 {30100 31800  [32200
department
R & D costs, min. Euro 55500 5400 5100 3846 3900 3784
The percentage of total revenue invested inR & D 5,7% 5,5% 5,3 % 5,1% 5,1% 4,9%
Source: Corporate of Report Siemens Corporation http://www.siemens.com/investor/en/index.htm
Table 8

Aggregated analytical balance of Siemens, min. euros.

At the beginning of At the end of the year
the year
Assets
1. Cash and short-term investments 14108 10159
2. Accounts receivable (switches on other current assets) 16229 15640
3. Reserves and costs 15740 14741
Total current assets (working capital) 49648 43634
4. Non-current assets 53178 51292
Total assets (property) 102827 94926
Liabilities

1. Accounts payable and other short-term liabilities 38175 35788
2. Short-term borrowings 2416 698

Total short-term debt capital (short-term liabilities) 40591 36486
3. Long-term debt capital (long-term liabilities) 26538 25654
4. Equity capital 29096 27287
Total liabilities (assets) 102827 94926

Source: Corporate Report corporation Siemens http://www.siemens.com/investor/en/index.htm additional

calculations author

Cooperation with universities and other
research institutions have made important
contributions to strengthening the innovation

Siemens. The main objective of such projects is the
use of the potential for joint research and
development, as well as the development and

expansion of the network of universities and
institutes with which Siemens engages in order to
attract highly qualified young professionals. Data
analysis is proof that innovation is the main element
of the modern corporation.
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Thus, the analysis of world practice has shown
that the most important role in the implementation of
innovation (share of R & D funding over 60%)
belongs to business and big business. Corporations
are more attractive place to work for researchers and
wages and working conditions, which naturally led to
an increase in the number of employees in research
and development. At the moment, the number of
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Introduction. Achievement of the objectives in
the radiation damage physics is provided by correct
problem statement and competent choice of subjects
of inquiry, especially when the investigation is
conducted by the positron annihilation method.
According to [1], by the degree of cognition of
positron capture effect manifestation all metals can
be divided into three classes. The first class consisted
of 18 elements, which are metals that give evidence
of positron capture effect. Another group is
comprised of 14 elements including (Ti and Ge) and
forms the second class of metals which have no
evidence of positron capture effect. However, it is
not clear as per which reasons the authors of [1]
attribute one or other metals to classes that exhibit or
not evidences of positron capture effect.

On the basis ofa comprehensive analysis of
these data, the following criterion of selecting a
subject of inquiry was developed for investigating
the positron annihilation method. Since a careful and
critical analysis to verify presence of positron capture
effect for all enlisted metals is impossible, it was
decided to choose such basic metal among second
class elements which would be available in all
respects and prospective constructional material.
This material must possess the capability to form a
binary alloy with elements of both its class and other
classes. Titanium meets all these requirements and
possess many unique properties that are not observed
in other metals. As a second component of making

binary alloys the following elements were chosen Ge
(2nd class). For investigating the nature of radiation
damage ability with simultaneous positron capture
effect establishment, the following alloys were
prepared on the basis of titanium iodide, containing
0;1,2;2,5; 3,3; and 4,1 at. % Ge. The concentrations
of the second component were chosen so as to
position all alloys in the field of solid solution. The
samples had a disc form with the diameter of 15mm
and thickness of 1mm. The initial state of the
materials was reached by annealing at T=900° C
temperature and vacuum 107 Torr during 1 hour.

Experimental. Since the positron annihilation
methods are sensitive generally to the vacancy
defects, the goal of our work becomes retention of
this type defects in the course of irradiation of the
investigated material. The vacancy defects become
movable at temperatures above 100°C [2]. Therefore,
it is necessary to keep the sample temperature not
more than the mentioned, which, in principle, is not
an intricate problem. The interstitial atoms in these
conditions migrate to the sinks and do not have a
considerable influence on the investigation results by
positron annihilation methods [3,4].

Usually, while irradiating the metals with
charged particles the latter lose their energy for
forming the radiation defects and sample heating.
The samples’ temperature is was measured by
chromel-alumel thermocouple welding on to the
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built-in edges of a the plate, so during irradiation the
thermocouple is was found outside of the irradiation
action field. Irradiation of samples by helium ions on
isochronous accelerator U-150 was conducted in air-
based atmosphere with water-cooled base and forced
air or liquid nitrogen vapors blow. At alpha particles
irradiation intensity of (1.5-2)x10'2 cm? ¢! and
energy E = 50 MeV the sample's temperature did not
exceed 60-70° C. Having measured the mean value
of beam current I, one can determine the particle
fluence in the allowed time t or time required for
desired dose achievement:

D =6,25-10%1t/S, ()

where S is the sample’s square.

Results and discussion. For interpretation
purposes of the investigation results the following
annihilation parameters were used: F-redistribution
of positron annihilation probability between the
conductivity and bound electrons, which is extracted
from the spectrum of the annihilation radiation
angular correlation and the angle 6r respective to the
Fermi momentum [2-4]. Kinetics of radiation
defects accumulation as a result of the a-particles
irradiation of Ti — Ge alloys system was investigated
at fluencies of 10%4; 3.2x10; 3.2x10% and 10'® cm™.
The dosage dependence of the system radiation
damageability was investigated at a-particles energy
E=29 MeV and the beam intensity 1.5x10'? cm?2c2.
At the same time, this investigations were repeated at
particles energy E=50 MeV and 5x10*® cm fluence.
The samples temperature during the irradiation was
sustained in the range of 60 - 70° C. After irradiation
the angular correlation spectrum was measured
followed by its processing and extracting structure
sensitive parameters F and 6 as well as their relative
changes AF and AOr. The results of the investigation
are shown in Table 1. It is not difficult to observe
that with the fluence growth the annihilation
parameters behavior appreciably changes starting
from its lowest level - 10 cm, The steady growth
of the positron annihilation probability and,
therefore, the positron capture efficiency with the
fluence growth occurs, practically, for all
investigated alloys.

The largest values of the positron capture
efficiency is observed at a-particles irradiation with
the energy of E=50 MeV, results of which are also
shown in Table 1 for comparison purposes.
Meanwhile the particles fluence was smaller by a
factor of ten than at o-particles irradiation with
E=29MeV. One can observe a comparatively
uniform decrease of the Fermi angle Of at the
irradiation fluence increase for the first two
compositions. Whereas, for Ti-3.1 at.% Ge alloy its
gradual increase is observed after usual decrease at
first two fluence values: 10 and 3.2x10% cm?

Fermi angle is reaches the value of 6 = 5.87 mrad at
10'® cm? fluence. But this value is remains lower
than that for the annealed state & = 6.0 mrad. Of
course, the initial decrease & in this case is
associated apparently with a creation of defects with
lower electron density. The following increase of 6¢
with fluence increase can be caused by radiation
annealing, but in this case the F parameter must be
decrease, which is not observed in practice.
Therefore, it should probably be assumed that
development of radiation damages in this alloy
precipitation of particles initiation is accompanied as
a result of supersaturated solid solution
decomposition. According to [5,6] at the Ti-3.1 at.%
Ge alloy decomposition the TisGes phase is created.
The electron density of such precipitation of particles
must vary from that of o— and B-Ti. Therefore,
simultaneous increase of parameters F and 6r at high
doses ene can indicate on positrons capture by the
precipitated phase particles.

Analysis of the results of irradiating Ti alloys
containing 0.8 and 1.5 at.% Ge indicates full identity
of F and 6r parameters behavior, for which there is
no tendency for saturation at the increase of a-
particles fluence to up to 10 cm. If we assume that
the o-particles fluence increase involves only
positrons trapping centers concentration growth in
these alloys, then this fact should not have influence
on Or value. Decrease of the Fermi angle O with
fluence increase at constant tendency to increasing
annihilation probability F, one can interpret only by
reasonable positrons capture by traps efficiency
increase. Probably these traps in this case can be the
vacancy-impurity bound states, the capture efficiency
of which must be higher than that for simple vacancy
defects and their aggregation. The general increment
of F annihilation parameter F at E = 29 MeV and
fluence increase from 10 to 10'® cm was equal AF
= 173% for alloy contained 0.8 at.% Ge. For the
second alloy Ti — 1.8 at.% Ge the increment is equal
148% and for the last case — about 88%. Such
tendency is also observed for Fermi angle change
(Table 1). It is important to note that this regularity is
remains at alloys irradiation by a-particles with
higher energy E = 50 MeV, but probability increment
AF in each case is equal to 200; 181 and 105% at
fluence constant value of 5x10%° cm2,

Of course, in order to achieve such values of
annihilation parameter at E = 29 MeV, it is necessary
to increase fluence to yet another order from attained
level 10% cm2. Therefore, at constant value 0r = 5.57
mrad for all three alloys derived at irradiation by
higher energy the considerable increase of AF (nearly
1.8 times) is becomes the reason of the respective
increase of the radiation defects concentration.

This circumstance makes it possible to suppose
that the radiation defects in investigated materials
possess similar configuration in a given energy
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range. But, a considerable increase of the positron
capture efficiency by parameter F with changing
bombarding particles energy indicated on nuclear

reactions role in the processes of radiation-induced
defect formation in materials [7].

Table 1
The a-particles fluence and energy influence on Ti-Ge annihilation parameters.
Composition, Energy Fluence, = AF &, A6
at. % MeB cm? % mrad. %
- annealed 0.26 - 6.40 -
29 10 0.32 23 5.82 6.2
. 29 5-10% 0.48 85 5.68 11.2
Ti-0,8 Ge 29 1015 0.50 92 5.80 9.4
29 5-101° 0.55 112 5.57 10.9
29 106 0.71 173 5.39 15.8
50 5-101° 0.78 200 5.57 10.9
- annealed 0.27 - 6.33 -
29 104 0.35 30 6.00 5.2
. 29 5-10% 0.40 48.1 5.83 7.9
Ti-15Ge 29 10 0.51 89 5.48 13.4
29 5-10%° 0.56 107 5.57 12.0
29 10 0.67 148 5.39 14.8
50 5-10% 0.76 181 5.57 12.0
- annealed 0.41 - 6.00 -
29 104 0.47 145 5.76 4.0
29 5-10% 0.56 37 5.57 7.2
Ti-3,1 Ge 29 10 0.52 27 5.66 5.7
29 5-10% 0.60 46 5.83 2.8
29 10 0.77 88 5.87 2.2
50 5-10%° 0.84 105 5.57 7.2
Accuracy + - 0.01 0.5 0.05 0.1

It should be noted that the radiation activity of
materials by dosimetry control results is considerably
higher at E=50 MeV a-particles irradiation than after
irradiation with E=29 MeV. Therefore, the obtained
values of the annihilation parameters received for Ti
alloys irradiated by a-particles are not maximum and
be found still rather far from saturation.

One can  estimate radiation  defects
accumulation kinetics in Ti-Ge alloys in dependence
on a-particles fluence by positron capture efficiency
changing, which is determined by capture
coefficient:

K= (FQ'FO)/(Fm_FQ)I (2)

where Fq is a current value of the parameter; Fo is the
parameter value for material's annealed state; Fm is a

maximum value of parameter's in
interval.

The nature of the parameter’s change in
dependence on a-particles fluence for Ti (1) and Ti-
3.1 at.% Ge is presented in Fig.1. It is evident that
the positron capture efficiency increases for the
concerned materials approximately with the same
rate and changing nature practically does not depend
on concentration of the alloying element. At the same
time the growth rate of K coefficient for alloy is
lower than that for Ti. Apparently, the reason for this
can be the radiation defects configuration change that
leads to the respective redistribution of electron
density in damaged regions.

investigated
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Figure 1 - Dose dependence of positron capture efficiency for Ti (1) u Ti— 3.1 at.% Ge (2) alloys.

In the fluences interval 10%+5-10'® cm? the

positron capture efficiency growth rate is
significantly lower than at fluences exceeding
5x10%cm2, This field corresponds to the

incubation period of radiation defects accumulation,
at rather higher values of which the defects
accumulation process grows up rapidly. But, since
the defects in this case are of vacancy nature, the
initial accumulation obey the clusterization principle
and furthermore can form microvoids. The
microvoids’ specific character is their critical radius
which is reached by way of fluctuating at the expense
of point defects absorption. Consequently the
microvoids grow in dimensions intensively. But not
all  microvoids reach the critical radius
simultaneously and, if this is the case, the new stage
of the swelling process begins, that is the small voids
dissolution by the large voids. The vacancies and
interstitial atoms that are nascent simultaneously
under irradiation diffuse to the sinks. If interstitial
atoms are captured by voids then their growth rate
becomes slower sharply, which involves the change

of the voids distribution function by dimensions. In
this case the metal volume change in the swelling
process is described by the following expression [8]:

V(t)=AD,C,Ry)"* G- py(Z; -Z,) 17 (3)

It is evident from this equation that the swelling
process depends on (i) irradiation temperature

V~(DvCv)/*3; (ii) defects generation rate V~\/6
and (iii) irradiation time V~t>6, Therefore, in the
course of irradiation time swelling increases without
saturation factors, which we observed in this case
(Fig.2). It is obvious that this process is more
efficient when the metal packing defect energy is
even lower. The investigated Ti alloys belong to this
class of materials. This circumstance is well
manifested in electron density distribution nature,
which we will describe in what follows.

N(0) |

Rel.units

1. E=29 MeV, ® =5x10"®cm?;

2.E=29 MeV, ® =5%x10%cm?2; 3.E=50MeV, ®=>5x10%cm?2

Figure 2 - The defects annealing in Ti — 3.1at.% Ge alloys, irradiated by a- particles with different energy
and fluence.
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The configuration similarity of radiation defects
in alloys generated under a-particles irradiation
becomes apparent in isochronal annealing results,
presented in Fig.2. One can see that regardless the a-
particles fluence and energy of the latter, only one
return stage is observed, which proves occurrence of
only one type of structure damages in alloys.
Increase in both fluence (from 5x10%° to up to 10%°
cm?) and energy (from 29 to up to 50 MeV) causes
boost of defects concentration. Some tightened
nature of annealing stage completion of a-particles
irradiation at E = 50 MeV in comparison with E = 29
MeV represents a consequence of own attributes in
characteristics. Here, we are talking about radiation
damages configurations created at the expense of
elastic interactions without formation of vacancies
clouds subcascades (at E«= 29 MeV, curves 1, 2)
and at the expense of the same elastic interactions
with formation of considerable subcascades and
nuclear reactions (E« = 50 MeV, curve 3).

At the same time the radiation defects
migration activation energy values found by above
mentioned technique for investigated alloys: Ea; =
1.40 — 1.42 eV — for the first case and Ea, = 1.50 —
1.55 eV — for the second case, serve as evidence of
indicated assumptions. In addition, from analysis of
the presented annealing curves one can extract
another imperative information. The higher the
radiation defects concentration in alloy, the lower the
annealing temperature. That is, with fluence increase
(from 5x10% to up to 10% cm?) at constant energy
of a-particles (29 MeV) or energy increase (from 29
to up to 50 MeV) at constant fluence (5x10%° cm?)
the beginning of return is shifted towards low
temperatures. Probably, with increase of point
defects concentration in crystal, those potential
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barriers descend, which prevent the activation
processes related to ions movement. Along with this,
evidently, the bound energy between them is
decreasing. The latter in turn is leads to a decrease of
the temperature threshold of defects migration and
this fact is reflected on the isochronal annealing
curves. The full annealing of the structure damages
in alloy, irradiated by E = 29 MeV a-particles, is
completed in the temperature ranges near 300°C.

Summary. Formation and accumulation of the
radiation origin structure defects can render a
considerable influence on the positron capture
probability in metals and alloys of Ti-Ge system.
With this viewpoint, the titanium alloys with high
content of germanium, at which the abnormally high
annihilation parameter change under high energy o-
particles influence are observed, should be
considered as the least steady in respect to radiation
damageability. Therefore, on the basis of the finding
one can assume that irradiation, as well as
deformation, can initiate such structure damages,
capture potential of which for positrons is much
larger than for simple defects such as vacancy and
dislocation type. But radiation phenomena that
accompany these transformations are obviously
presented for thermalized positrons, the deeper
potential wells of capture, than those which
accompany polymorphic transformations initiated by
deformation.
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ANALYSIS OF PERSONNEL BUILDING FOR SUSTAINABLE
DEVELOPMENT OF INDUSTRIAL ENTERPRISES

Abstract: The article analyzes the relations of the subjects of personnel potential of an industrial enterprise
(for example, its subdivisions). Fundamentals of system approach to the analysis of industrial relations in the
system of human resource capacity These ties are aimed at implementing the concept of sustainable development of
the enterprise. An approach to the formation of data communications systems and subsystems of human resource
capacity of enterprises using the apparatus set-theoretic analysis, graphs and matrices. He is the creation of an
appropriate information base of the expert system of personnel potential, develop the necessary algorithms and
specialized databases.
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AHAJIN3 CUCTEMBI KAJIPOBOI'O IMIOTEHITUAJIA JIJISI OGECIIEYEHUSA YCTONYUBOI'O
PAZBUTHUSA TPOMBIINJIEHHOT O ITPEAITPUATUA

Annomayun: B cmamve npouzeedén ananus cesnzei cyOwbekmos Kaopo8020 NOMEHYUALA NPOMBIULIEHHO2O0
npeonpusmusi (Ha npumepe e2o noopaszoeneHutl). Paccmompenvt ocHo6vl cucmemnozo nooxoda K aHanu3y
NPOU3BOOCMEEHHBIX C653€l 6 CUcmeme Ka0po6o2o HNOMEHYUdnd, Omu Cea3u HANPAGIeHbl HA  Peanu3ayuro
KOHYenyuu ycmouyusoeo passumus npeonpusimus. Pazpaboman nooxod k Gopmuposanuio OAHHbIX O CE53X
cucmem U NOOCUCHIEM KAOPOBO2O NOMEHYUALA NPEOnpusimuil ¢ UCHONb308AHUEM ANNAPAmMo8 MeopemuKo-
MHOJICECMBEHH020 — anamu3a, epagoe u mampuy. O se1slemcss  UHDOPMAYUOHHOU  OA30U  CO30aHUs
coomeememeyroujeli IKCNEPMHOL CUCHeMbl KAOP08020 NOMEHYUALA, PA3PAOOMKU HEOOXOOUMbBIX ANCOPUMMOS U
CReyuanu3upo8aHHbIX 6A3 OAHHbIX.

Kniouesvle cnosa: xadposvlii NOMEHYUAan, cesi3u, NPOMbIUIEHHbIE NPeONpUsimus, IKCNEPmMHAs CUcmemd,
annapam 2pagos u mampuy.

Berymienue. B3aUMOJEICTBUI. OueBugHa HE0O0XOIMMOCTh

Ha COBPEMEHHOM JTare pa3BUTHs obecrieueHnss  CTaOWJIBHBIX  MPOU3BOICTBEHHBIX
OKOHOMHYECKHX OTHOIICHHH MEXIy CYyOBbeKTaMu CBsi3e  CyOBEKTOB  KaJpoBOrO  MOTEHIMAaja
XO351ICTBOBAHMS 0co0yI0 aKTyaJIbHOCTb NO/Pa3eJICHU I IPOMBILIEHHOTO IPEAIPUATHUS.
npuodperaeT npobiema a3 exTuBHOTO ObGecnieueHue YCTOHYHBOTO pasBuUTHSA
(¢opMHpOBaHMS M HWCIIOJIB30BaHHWS  KaJPOBOTO npeanpusTHs 6a3upyercst Ha OalaHCce 3JIEMEHTOB €T0
noreHrmana (KI1) npeanpustus. OH mpencraBiset pecypcHoro mnoreHuuaia. CTPyKTypy PpecypcHOTo
OPTaHM30BaHHBII  KOJUICKTHB  IPOQECCHOHAJIOB, MOTEHIMANa YCTOWYHBOTO PAa3BUTUSA MPEIIPUASTUL
KOTOpBIH  SIBIISIETCS  CEPbE3HBIM  KOHKYPEHTHBIM BKIIFOYaeT B ceOs: (PUHAHCOBBIA, PBIHOYHBIH,
MPEUMYIIECTBOM JIFOOOTO MPEIPHSTHSL. TIPOMU3BO/ICTBEHHBIMH, OpraHU3aIUOHHBIH,

Juiss  pe3ynbTaTUBHOW pabOTHl  KOJUICKTHBA WHHOBAI[MOHHBIN TOTCHIUAN, a TaKXe KaJPOBBIH
HeoOXoauMa TUIONOTBOpHAS paboTa KaXIOro U3 MOTECHITAATL.
COTpPYIIHUKOB u 3¢ EKTHBHOCTD nux
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VYceroilunBoe — pa3BUTHE — NPENNPUATHS U
yAydIIeHHE  JKOHOMHYECKOTO  IIOJIOXKEHHUS  BO

MHOTOM CBSI3aHO C COCTOSIHUEM IPOU3BOJICTBEHHOTO
Y KaJJpOBOr'0 NOTEHIHAIA.

OmauM w3 Haubosnee  KOHCTPYKTHBHBIX
MOAXOAOB K pEIeHHI0 NpodieM 3PQeKTUBHOTO
UCIIONIb30BaHMsl ~ KaJpPOBOrO  TIOTEHIMAna IS
obecrieueHnsl YCTOMYMBOTO Pa3BUTHS NPEIIPHUITHS,
10 MHEHHIO aBTOPOB, SBIISIETCS €T0 aHAJIH3.

B pabote [1] Hamu moKa3aHa MPaBOMOYHOCTD
NPE/ICTABICHUS W aHaIN3a KaJpOBOTO IOTCHIIMAJA
NPEANpUSATAS B LEJIOM M €ro IOApa3[elcHU Kak
HepapXUUECKOn JIUHAMUYECKON CHUCTEMBL.
DneMEHTaMH CTPYKTYPBI TaKOH CHCTEMBI SIBIISIOTCS
€IMHMLBI KaJpOBOTO TOTEHIMANa — COOCTBEHHO
CHELUAIUCTHI TOTO MM HHOTO MPOQUISL U YPOBHS, U
CBSI3M MEXAY HUMH —IPOU3BO/ICTBEHHBIC OTHOIICHHS
pasnmuuHoro Ttuna. Ilogxon K — pacmo3HaBaHUIO
KJIaccoB CHELNATICTOB B MPOCTPAHCTBE
COOTBETCTBYIOIIMX TIPU3HAKOB H3JI0KEH HAMU B
npenpaymuX padorax [2].

[Ipeanpusitie yCTOWYMBO pa3BHUBACTCS, €CIH
BCC YCWIHMA €ro COTPYIHHKOB  HAIpPaBJICHEI
UCKIIIOUYNTEIbHO HA BBINOJHEHHE HEOOXOANMBIX
TpynoBEIX pyHKINI. OHAKO pearbHOCTHIO SABISIETCS
CYIIIECTBOBAHHUE TIPOU3BOACTBEHHBIX "
MEKJIMYHOCTHBIX MPOTUBOPEYHH, HAPYIIAIOIINX HIIH
paspylialomux — craOWiIbHBIE CBSI3HM  KaJpOBOTO
noteHuuansa. IloaToMy ofHOW M3 TJIaBHBIX 3a7ady
ananuza KII mpencraBnsieTcss BBUICHEHHE — Kak
cTeneHn npodeccHoHaNM3Ma ¥ JIMYHBIX KadyecTB

COTPYAHUKOB npeanpuiaTus, TakK nu ux
COBMECCTHUMOCTH, CIIOCOOHOCTH K peanu3annu
Ka4y€CTBCHHBIX MIPOU3BOACTBCHHBIX 0THOH.[CHI/II>1,

BIIMSIIOIIUX, B TOM YHCIIE, M HA OOLIMH MUKPOKINMAT
KOJUICKTHBA PEIPHUATHSL.

Juns 3T0r0 HEOOXOAMM aHANM3 COCTOSHHMS
MIPOM3BOJICTBEHHBIX OTHOLICHUH (CBSI3eH) MexIy
3JIEMEHTAaMH KaJpOBOTO IMOTEHIHMATa B KOJJIEKTHBE
JUIst TIOBBIILIEHUS () (HEKTUBHOCTH €ro paboThI.

B OTHOIICHUH THOHSATUS «KaJpOBbIH
MOTEHIIMAT» B COBPEMEHHON Hayke OTCYTCTBYET
eauHas TpakToBKa. HaydHble wHCClieIoBaHHUS B
OCHOBHOM TTOCBSIIIIEHBI pany acIIeKTOB
¢opmupoBanust u ucnosns3zoanust KII B pasnuaHbIx
cdepax SKOHOMUKH, B TOM YHCIJIE B PAMKaX U3y4EHHS
Ipyrux, Oomee y3kumx HampasieHud. Hampuwmep,
W3BECTHBI IIO/IXO/BI, TJE PACCMATPUBAIOTCS JIMIIb
Mpo6JeMbl KaJpoBOTro MOTEHIHana o0IiecTBa; aubo

ocobenHoctn  KII  opranmsanuu;  IpeaMeToM
OTACIIBHBIX I/ICCJ'IeJlOBaHI/Iﬁ BBICTYITAIOT TTapaMETPbI
OTJENBHOIO  PAa0OTHMKA WM  MHOTOYPOBHEBAS
CTpyKTypa KaapoBoro mnoreHuuana - ot KII
pabotauka g0 KIT orpacn.

AHanu3 nuTepaTypbl MOKazaj, 4YTO TEMIIbI

CO3JaHnMd MW  BHCAPCHHA B  HOPOMBINIJICHHOCTH
ABTOMATU3UPOBAHHBIX U MHTCJUICKTYAJIbHbBIX THOKHX
MNPpOU3BOJACTB 3HAYUTCIBHO OICPEIKAOT aHAJIOrnu
HWHTCJJICKTYaJIbHbIX KOMILJIICKCOB MOHUTOPHUHTA,

pacriosHaBaHusl coctosHUS cucteM KII Oompmmx
MIPEANPUATANA U ONTHMAIBHOTO YIpaBicHUS MMHU. B
CTPYKTYpPE  TaKMX  CHCTEM  BaXHOE  MECTO
MPUHAAJICKAT aBTOMAaTHYECKOMY PpaclO3HaBaHMIO
cocrosgHust cBszeit cucreM KII, onepaTuBHOMY
BBISIBJIGHUIO MX HapyIIEHUM MM OTKa30B C LEJBIO
YCTOWYMBOW pabOTBl M Ppa3BUTUSL TPEANPUATHS.
OnHUM U3 3TaroB MX CO3JIaHMUS SBIISIETCS pa3paboTka
skcnepTHhIX cucteM KII m cooTBercTByrommx 06a3

JaHHBIX, OPHEHTHUPOBAHHBIX Ha aHaI3,
mpenoOpaboTky ©  00paboTKy ~ HaHHBIX  C
HCIIONB30BAaHHEM  COBPEMEHHBIX  KOMIIBIOTEPOB.

[TosTOMY BCce aHATTMTUYIECKHE OLIEHKHU KaK 3JICMEHTOB
cucteM KII, Tak u cBs3eil Mexay HUMH JOJKHBI
MPEJICTABIATECS, 00padaThIBAThC W XPAHUTHCS B
(dbopMax, MOCTYMHBIX 00pPabOTKE KOMIBIOTECPHBIM
HHCTpyMeHTapueM. B pabore [3] Hamm wu3noKeH
COOTBETCTBYIOIIUNA TIOAXOJ K  HCHOJB30BaHUIO
anmnapaToB TEOPETUKO-MHOXKECTBEHHOTO aHaJM3a,
rpagoB U marpui Ui (GOPMHPOBAHMS IAHHBIX O
cyopekrax cucrtem KII. OdeBnaHa HEOOXOIMMOCTH
pa3paboTKM Takoro moaxona Uit (OPMHPOBAHUSL
IaHHEIX 0 cBa3ax cucteM KII. Llenmsro Hameit paboTht
SBISICTCA pa3padoTka Moaxoma K (QOpPMHPOBAHHIO
MaHHBIX O CBA3sAX cucreM H moxacucteM KII

OpPCINpPUATHI € HCHOJIb30BaHUEM  allllapaToB
TEOPETHKO-MHOXKECTBCHHOTO aHaim3a, TIpadoB H
MaTpHil, 4TO obecrieunT co3JlaHue
COOTBETCTBYIOLIEH IKCTIEPTHON CHCTEMBI,

HEOOXOMMBIX aIrOPUTMOB U CIEIHATU3HPOBAHHBIX
0a3 1aHHBIX.

ApTopamu HCIIOJIb30BaHBI OCHOBHBIE
MOJIOKCHHUS. COOTBETCTBYIOLIETO0 MAaTEMaTHYCCKOTO
anmapara, U3JI0)KeHHOTo B padote [4].

HN310:xeHne 0CHOBHOTO MarepuaJia.

Ipeonpusmue Kax cnoxcHas OUHAMUYECKas
cucmema.

B HacTosIIee BpeMs «COBpPEMEHHOE
OpeANnpusITHE  TPEACTaBIseT CO0OH  CIIOKHYIO
HPOHU3BOJCTBEHHYIO COLIMAIEHO-?KOHOMHYECKYIO
CHCTEMY, KOTOPOW NPHUCYIIH BCE XapaKTCPUCTHKH
CHCTEMBI: BXOJ], BBIXOJ, IpoIecc, IeNb, OOpaTHAas
CBs3b U T.1» [5]

B [maHHOM acmekTe TPEennpUsATHE MOXKHO
paccMaTpuBaTh KaK CHCTEMY C  MHOECTBOM
B3aMMOCBSA3aHHBIX KOMIIOHEHT WJIM 3JEMEHTOB:
obopymoBaHue, TepcoHan (KaApOBBIA MOTCHIIMAN),
TEXHOJIOTHYECKHE U TPOM3BOJCTBEHHBIC IPOIECCHI,
CTPYKTypa W CBsi3U (TIpsAMBIE W OOpaTHAs) MEXIY

O IPA3ACIICHUSIMH.

CBsa3b — TOHSITHE, BXOJdIlEe B JIHOOOE
ONpENEeIEHUe  CHCTEeMBl W O0eclieuHBaromice
BO3HUKHOBEHHE U COXPaHCHHE €€ IIeJOCTHBIX
CBOWCTB. DT0 IIOHSITHE OJTHOBPEMEHHO
XapakTepu3yeT W CTpOCHHEe  (CTaTHWKy), W

(YHKIIMOHMpOBaHUE (IMHAMHUKY) CUCTEMBI. [6]
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Kak wu3BecTHO, MPOMEKYTOYHBIM 3BEHOM B
CHCTEME  YNpaBJICHUS  NPEINpPUATHEM  MEXIY
VIPaBIAIONMEH CHCTEMOW W OOBEKTOM YIIPaBIICHUS
(KII), ssBnsieTcs cucteMa npsiMoi 1 00paTHOM CBSI3H.

NmeHHO mo3TOMY  OpraHm3anms — 4ETKOW,
OccriepeOOHON  pabOTHI  CBSI3YIOMICTO  AJIEMEHTA
CHCTEMBI TO3BOJIUT OOBEAWHHUTH YCHJMS Ka)KIAOTO
anementa KII m mpuBectn Kk 3((eKTHBHOCTH HX
B3aUMHBIX JI€HCTBUMN.

CoracHo pabote [7] MOJIENb
opranm3aiionHoit cuctembl (OC) ompenenseTcs
3agaHHeM:

— cocraBa OC (ywactHukoB, Bxomsmmx B OC,
TO €CTb €€ DJIEMEHTOB);

- CTPYKTYpBL oC (coBOKyITHOCTH
MH(OPMaLMOHHBIX, YIPaBIISAIOLINX,
TEXHOJIOTHUECKUX M  JPYTUX CBsI3eil  Mexay
yuactHHKaMu OC);

—  MHOXECTB  JIONYCTHUMBIX  CTpaTeruit

(orpaHuueHUH M HOPM JEATEIBHOCTH) YYaCTHHKOB
OC;

— MH()OPMHUPOBAHHOCTH;

— Hopsinka GyHKIHOHUPOBAHHSL.

W3 nepeurcneHHbIX 3aJaHUN B JaHHOW CTaTbe
HAaC MHTEPECYIOT TOJBKO MepBOe U BTOpoe. B mepBom
ciaydae snemeHToM cocTtaBa OC sBisierca KII. A s
cuctemsl KII cBs3u Mexay ero cyObeKTaMH - 3TO

CBsI3U yIpaBJeHUs u TIOJYUHEHUS,
HHPOPMALMOHHBIE, TBOpYeckue u T.0. HXx
HapyllleHHWEe Ha pPa3jW4yHbIX YPOBHSIX CHUCTEMBI

Beeaenn! cnemyroniye 0003HAYESHHsS €IWHMII

KI: GT - ruasuwit texnonor; ZGTM — zam.
IJIaBHOT'O TEXHOJIOra 1o BOIIPOCaM

METamuI000padoTKH; ZGTL -
TEXHOJIOra MO JIMTHIO (IO 3aroTOBKaM);

3aM. TJIaBHOTO

TZ,,
TZ,, TZ,,..., TZ  — TEXHOIOTH IEXOB (rme n
- KOJIMYECTBO [IEX0B BHUPTYaJIbHOTO
MalIMHOCTPOUTEIBHOTO TMPEANPUATH). NZ-
HavaJbHUK 1iexa, ZNZ — 3amMecTuTenh HadaJbHHKA
nexa, KOTK — KOHTpon€p oTaena TeXHUYECKOTO

xourpors, NU; NU, NU, NU

HaYaJIbHAK Yy4YacTKa (rne n — KOJWYECTBO YYAaCTKOB

0)
Pucynok 1 - CopmectHoe npeacrasienne rpagos cucrem KII OI'K(a), OI'T(6) n oaHoro u3
MeTaJNI000padaThIBAIOLIUX 1eX0B (B) BUPTYAJIbHOI0 NPeANPHATHS (cucmemsvl npeocmagieHl
¢ppazmenmapno).

MPEIIPUATHS U €T0 IMOACUCTEM (OTAEIOB M LIEXOB)
HapyIaeT cTabMILHOCTh U KauecTBO paboThl. [3]

Ilo xapakTepy BHYTPEHHHX CBS3€H pa3In4IOTCS
(dopmanbHble (OOBEIUHAIOT JIOIEH TONBKO Kak
NIPEACTaBUTENEH  JIOJDKHOCTEH), CBSI3U  MEXKIY
KOTOPBIMHU H3HAYaIIbHO IpeIoTpeieIeHbI
TEXHOJIOTHEH padOThl U HEeQOPMIIbHBIE KOJUICKTHBEI
(He3amporpaMMHUPOBITHHBIE SMOLMOHAIBHBIC CBSI3H,
0e3 KOTOpHIX YeJIOBEK HE MOXKET OOOHTHCH, B TOM
Yicie TPH PEUICHHH YHUCTO CIy)KeOHBIX IpoOIeM,
CKJIaJBIBAIOTCSl CaMH COOOH MNpH HAJIHIUH OOIINX
uHTepecos). [8].

Ilpeocmasnenue ceaseii 6 cucmemax KII c
npumenenuem pagos u Mampuy.

C yderoMm psiia MOJIOKEHUN armapara TEOpUHU
rpadoB [4], CTPYKTYpYy CHCTEMBI KaJpOBOTO
MOTEeHIMANa TOJpa3AeiieHUus] MPEeANPHUITHS MOXKHO
MPEJCTaBUTh B BUC rpad)oB, KOTOPHIE, KAK H3BECTHO
[9] «.....IPUMEHUMBI ISt HaTrJISIAHOTO
MIPECTAaBICHAS KaK Pa3IMIHOTO poJia CTPYKTYD, Tak
U onepanuii».

[pumepsr ctpykryp KII B BHme rpados
TIoJpa3ieeHuH BUPTYaJILHOTO
MaIIMHOCTPOUTENBHOTO HPEANPHUSATHA - OTHeNa

riaBHoOro koHcTpykTopa (OI'K) —a) otnena riaaBHOro
texuomora (OIT) — 6) uw (B) oxmHoro wus
METa/I000p00AaTHIBAIOIINX 1IEXOB B) MPEACTABICHBI
Ha puc 1.

MY NU, W NU, @ - NU,
ALA 5 3 _
3 ] o ® ... ®
ST, ST, ST 5T 5T

BUPTYaJIbHOI'O
NU

Bepmmnamu rpada siBisitorest cyobektsl KII, a
CBSA3M MEXAY OJJIeMEHTaMH (OTHOIICHHUA MEXIY

MAaIIUHOCTPOUTEIHHOTO exa)

COTPYAHUKAMHU OJTHOTO YpOBHS, MEXITy
PYKOBOAUTENEM u MOJYMHEHHBIMH,
nHopmanmonnsie cBs3u), KII — 310 cTpenku

(«myrm» nnm «p&dpar).

Kak Obuto mokazaHo B mpeablayminx paborax
[3], cucrema KII B npennpusiTus B LeJIOM | JIFOOOTO
€ro  MOJpAa3JeNeHusl  BKJIIOYAET  MHOXKECTBO
anemeHTOB KII (T.e.cOOCTBEHHBIX CHEIHANTHCTOB) U
MHOYKECTBO CBsI3¢H (OTHOIICHUH ) MEXy HUMH.
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Ananums MHOKECTB 3JIEMEHTOB KII UccnenoBanust  mokasand, UYTO  MaTpHUIbI
(crierManucToB) W AMHAMHKH HMX ~ COCTOSHHMN SIBISTIOTCS. 3(P(PEKTUBHBIM CPEICTBOM OTOOpaKEHHUS
BBITIOJTHEH HAMHU B TpeAplaymmx pabdorax [1-2]. MHOecTBa cBszed B cucreMax KII, omepaTtuBHOro
[epeiiném K  aHamu3y  OTHOLIGHUH  MEXAY BeisaBieHust npu anaiuze CKII pasmuuHOro BHIa
JJIEMEHTaMHU KII T.C. MIPOM3BOJICTBEHHBIE HapynieHHi (BOSHMKHOBEHHS IPOM3BOACTBEHHBIX

KOH(IMKTaM W  HapyIICHHIO CBs3ed  MEXIy KOH(JIMKTOB) M ONIEPATUBHOTO HX yCTPAHEHHUS.

snemenTtamu KII.
Kpome otobpakenust cTpykrypsl cuctembl KIT

IIpencraBneHbl MaTPUIIBL:
MS,,« - Matpuma CcTpyKTyphl (KBagpaTHas

oThena WiIM IeXxa B Buae rpada, €€ MOXKHO
o Mmarpuua cmexnoct) OI'K, rae unentudukatopamu
MpeACTaBUTh B~ MaTpUYHOH  ¢dopmMe — ¢
CTPOK U  CTONOILIOB  SBISAIOTCS ~ 00O3HAYCHHS
HCIIOJIE30BaHUEM MaTpHIl CMEXHOCTHU u .
snemenToB KII OI'K, a emuHunamMm B sdeiikax
WHIUJCHTHOCTH.
OTMEYEHO  CYIIECTBOBAHHWE  IPOM3BOJICTBEHHBIX
cBsizeit Mexay HuMH (1);
; GK :VKP, :VKP, : K, K, i Ko Ky
+ GK 1 1 ‘
| VKP, 11 O
| VKP, 1 1
MSoGK |<11
K12
K 1
Kim 1

Pucynok 2 - MaTrpuua cMesKHOCTH, 0ToOpaxawmas Kak oTHomeHus: BHyTpu cucreM KII OT'K
BHPTYAJILHOTO NPeANPUSITHSA.

MSOFT

— MaTpuna CTpyKTypsl (kBaiparHas marpuua cmexHoctu) OI'T, rae uaeHTHdUKaTOpaMHu CTPOK M

CTOJIOIOB sBISIFOTCS 0003HaueHus ieMeHToB KII OI'T, a eauHuimamMu B siueiikaX OTMEYCHO CYIECTBOBAHHE

TIPOM3BOJICTBCHHBIX CBSI3eH MeX Ty HUMH (2).

Marpuia ¢ paBHBIM KOJMYECTBOM CTPOK M CTOJIOIIOB Ha3bIBACTCS KBaJIpaTHOW MaTpuueil. B BepxHel cTpoke u
JeBoM cToudne npezcrasieHbl o0o3naueHus KI1 aemMeHToB oT/ena riaBHOro KOHCTPYKTOpa.

© [GK VKR, VKR, Ky Ky, Kpg e Ky

| GK 11 ‘

VK, 11

VKPR, | 1 1 1 )
MS®* = K, 1

Ky 1

L Ky 1

LKy, 1

PucyHnok 3 - MaTpuua cMe;kHOCTH, oToOpa:kaomas oTHomeHusi BHYTpH cuctem KII OI'T BupryanbHoro
npeInpusTH.

B npencraBneHHBIX BEINIE rpadax ¥ MaTpHLax
yKa3aHO HaJMYUE CTaOMJIBHBIX INPOM3BOJCTBEHHBIX
CBsI3el BHYTPH OTHEJIOB M II€Xa 00eCHeYMBaroIInX
cTa0WIbHOE pAa3BUTHE TNPEeanpuaATHs. B peambHBIX
TPYAOBBIX KOJIJIEKTHBAX MPOM3BOJCTBEHHBIX CHCTEM,
TE€M HE MEeHee, BO3HHKAIOT KOH(QIMKTHI PAa3IUMIHOTO
poa W YpOBHS HapymIaloHue 3Ty CTaOWIBHOCTE.
Ecmn B pesymprare NEepHOAMYECKOTO aHAIM3a

BBISBJICHBl HAPYIICHUS WIM TOJHBIE DPa3pyLIECHUs
CBsI3ed BCJIEJACTBUE TAKMX KOH(UINKTOB, TO B
COOTBETCTBYIOIIEH  0a3e  JIaHHBIX  JKCIIEPTHOM
CHCTEMBI TIPOHCXOJUT ABTOMATHUYECKas KOPPEKIHS
COOTBETCTBYIOLIUX 3HAYEHUH B sUelKax MaTpHil;
(dbopmupyeTcsi cooOIIeHne 0 Hamu4Ine KOHQIUKTA H
MpeUIaraloTcsl  pa3iWyHble  BAPHAHTHI  aHAJM3a
MpUYHH KOHQIMKTAa U ero ycrpaHeHusa. Kak Oymer
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MOKA3aHO nanee, OTHOU u3 TIPUYUH OyZeT peKOMEHIOBaH aHajiW3 WX IICUXOTHUIIOB.
IIPOU3BOJCTBEHHBIX KOH(JINKTOB SIBIIAETCS Hanpumep. mo xmaccupukanmu P. brmetik u /.
IICUXOJOoTu4YecKkass HecoBMecTUMOCTh eauaun KII, a Moyton [11] wm mo momemm PAEI — Hnxaxa
OJTHUM u3 BapHaHTOB COOTBETCTBYIOIIEH Ammzeca. Tak ke  pEKOMEHIOBaH  aHAJIM3
PEKOMEHAAIMKA OSKCHEPTHOW CUCTEMBI — 3aMeHa TICUXOJIOTUYECKON COBMECTUMOCTH IICHXOJIOTOM IO
OJTHOTO u3 CHELNATICTOB «ay0aépom» NICUXOTHITY JINYHOCTH COTPYJHHUKOB, YYaCTHHKOB
MICHXOJIOTHYECKH COBMECTHMBIM. KoH(IMKTA.

Paccmorpum  mpumep.  Hauwampauk  OI'T B mpenmpinmynmx paborax [12] mpu  OleHKe
Ha3HAYWI OJHOTO W3 TEXHOJIOTOB KypaToOpoM KayecTB  IMapaMeTpoB  KaXIOTO  OTHEIBHOTO
OTCTAlOIIETO 3arOTOBUTEIBHOTO IIe€Xa, TAEC OH CICTIHANNCTA MBI YYUTHIBAIH MHOKECTBO
JOJDKEH  KOHTAaKTHpOBaTh C  MacTepoM  Iexa WHAWBHIYAIbHBIX  ITIPU3HAKOB  (BO3pAcT, CTax,
(HavampHUKOM yd4acTka). B TeueHme ompenenéHHOTO obOpazoBanme u T.0. C y4éTOoM H3IOKEHHOTO
BPEMEHH HET HHUKAKHUX PE3YyIbTATHBHBIX M3MCHECHHN BXHBIMH CTaHOBATCS TaKOH  OIIOJHHUTEIHHBIHA

(6ompmoe KoMM4YeCcTBO Opaka, MOCTOSHHBIE JKAJIOOBI
Ipyr Ha npyra). B nmanHoMm ciydae HaOmronaercs
XapaKTepHBIH MPOU3BOACTBEHHBIN KOH(IIHKT.

[MpousBoncTBEHHbIE ~ KOHQIHMKTBL  —  3TO
crneruduyeckas Gpopma BbIpaKeHHsI TPOTHBOPEUHHl B
MPOU3BOJICTBEHHBIX OTHOUICHHSIX TPYZOBOTO
kosuektuga. [10].

B crnoxwuBmielics cutyalu IJIaBHbBIM TEXHOJIOT
JOIDKCH OIIEpaTUBHO Hepenarh HWHPOPMAIMIO B
cucreMy aHammza KII o Hammume maHHOTO
KOH()JIMKTa, KOTOPBIH OH HE B COCTOSTHUHM Pa3peIInTh
caMmocToATenbHO. Ha3HaueHHBI WM TEXHOJIOT —
OTIBITHBIA CHENMANNCT, YCIEIIHO padOTaBIIMK Ha
OpeAbIOYIINX padoYux MecTaX. AHaJOTHYHYIO
uHopMaLMIO OTHpaBIseT M HAYAIBHUK IIeXa
(oTMeu4asi, 4TO HaYaJbHUK YYacTKa TOXKE OIBITHBIH
CHELUAINCT, YCIEIIHO paboTalomuii ¢ ApYruMH
COTPYAHUKAMHU).

B mepcnextuBe paspabaTsiBacMasi 3KCIICpTHAsS
cucreMa OyZeT OpHEHTHPOBaHA U Ha PAacIO3HABAHHUE
THUIIOB TPOM3BOACTBEHHBIX KOH(IMKTOB. B naHHOM
npuMepe (ecmm oba COTpYIHUKA -
KBAIN(UINPOBAHHBIE  CHEIHAINCTBI), CHCTEMOU

R _ ={(GT & ZGTM ),(GT & ZGTL)....}

Socx

mapamMerp, Kak IICHXOTHI  JUYHOCTH  IUIIOC
ornepaTuBHasg MH(OpMaLus O BHE3aITHO BO3HUKIIUX
MIPUYMHAX HECTAOMIILHOTO COCTOSIHUS (KOH(JIMKTHI B
ceMbe, 00JIe3HU, (PUHAHCOBBIC M OBITOBBIC TPOOIEMBI
U T.1.),

Bo3MOXHBIMH PEKOMEHJALMAMHU  SKCIIEPTHOU
CHCTEMBI SIBJISIOTCS: COOOLIEHHE O HEOOXOAMMOCTH
pa3opBarb MOTEPSIBIIYIO Ka4ecTBO
MIPOM3BO/ICTBEHHYIO CBs3b Mexny 3neMeHtamu KII;
TIPEATIOKEHHUS TEPEUHs TOIXOMIIINX CIEINATNCTOB
(my6n€poB) Takoro XK€ YpOBHS KBadM(PHUKALWHU, HO

TICUXOJIOTHYECKH COBMECTHMbIX. CumTaeMm, 4TO
(dhopmupoBanue CUCTEM KII c y4éToM
TICUXOJIOTHYECKUX IapaMeTpoB Ka)KJI0T0
CIeLHaNINCTa MOBBICUT Ha/I&XKHOCTh
MIPOU3BOICTBEHHBIX cBs3eH u obecrieyur
ycroiiunBoe pasButHe npeampustus. C  3THX

MO3UIMI OYEBUIHA HEOOXOJUMOCTh PACUIMPEHHOTO
MHOI'0IIapaMETPUYECKOIO [IPEACTaBICHU
(onmcanms) Ka)KI0ro CIeuaJIucTa B
COOTBETCTBYIOIINX CIIPABOYHHMKAX 0a3bl JaHHBIX.

R _ ={GK &VKP)),(GK &VKP,),...}

Sacx

- K. ‘

Pucynok 4 - [lpumep npeacraBiieHns cBs3eil Mexkay cnenuaaucTamu — djaementamu cucteMmsl KIT OT'K n

OI'T.
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Ha puc. 4 mpuBeseH mnpuMep HpEACTABICHUS
«BHEIIHHX CBS3E» — CBsI3ed MEXIY CHELMAIHCTaMH
OI'K u OI'T. B mone pucyHka HmpUBEICHBI TaK XKe
(parMeHTBl TEOPETUKO-MHOKECTBEHHBIX OIMCAHUM

BHYTPEHHUX CBSI3¢H OT/EIIOB — R

npexnpusaTas (puc.3) sBiuseTcs 0oJee pacIIuPeHHBIM
(B oTnmume OoT MaTepHasioB puC. 1, 2) MaTpUIHBIM
npeacrasiaeHueM CcTpykTyp cuctembl KII OI'K u
OIT ¢ 1M(POBBEIM OTOOpaKEHUEM KaK UX
BHYTPEHHUX CBs3ed (OTMEYEHBl €AMHHULIAMHM), TaK U

SOK(';K ! SOKgT NPUMEPOB «BHCIIHUX CBs3€Eiy — IPOU3BOACTBEHHBIX
CBsA3EH MEXKAYy cChneuualuCTaMu pasHbIX OTACJIOB
Marpuiia CMEKHOCTH, oTobpakaromas (oTMeueHb BoTiKaMH)
OTHOILIICHUS BH U CUCTEM BUPTYaJIbHOI'O
yTIp KII OI'T Bupty A )
L o T ) T e A R e P g e R S e e ) G y o e o ey R e e it |
| GK| VKP| VKB | K, | K, | K| - |Kn | GT | Z6TM|ZGTL|T7 | T2, | 17| .| 17,
' GK 1] 1 [ |
| VKP | 1 1|1 | !
[ 1 |
| VKB | 1 1 | |
[ I [
L K 1 i :
I K 1 [ 2 [
I I I
| ]<14 1 | 2 |
| aee . I . |
KP | | |
SOG@OGTzlr‘fl_’”__________1________________TI_____________ I I __1'
_GT : 1 1 |
: ZGTM| ! 1 1|1 !
| ZGTL 1 1 1
[ I |
T4 2 | 1 J
[ “TZ | 1 !
| 17, 2 i 1 |
T 1 1 |
i 5 i i
L TZ, | 1 . !

@)

PucyHok 5 - MaTpuua cMeXHOCTH, oToOpakaomas kak orHomenusi BHyTpu cucrem KII OT'K u OI'T
BHUPTYAJILHOTO NPEeANPHUATHS, TAK U MEKIY CHENHATUCTAMHI — DJIeMEHTAMH ITHX CUCTEM (OTHOILLIEHHE MEKITY
OT/eJIaMHU; MOKA3aHbI TOJIbKO 1BA BADUAHTA CBsI3eil — B COOTBETCTBMU ¢ puc. 2,3 — ces3zu I, II).

KP

B SOGK&OGT
otHomenus BHyTpu otaenoB OI'K u OI'T yxazaHsl
€IMHUL[AMY, OTHOIICHUS MEXIy CHEelHaUCTaMH
pasHBIX OTHEIOB OTMEUEHHI JBOiikamMu. B Hamem
NpUMepe YCIOBHO MOKAa3aHbl TOJIBKO JIBE CBS3H
nogo6uoro tuma (1, 11).

IIpoMbleHHBIE MPEANPHUATHS SIBIITFOTCS
CJIO)KHOM CHCTEMOW M BKJIIOYAIOT B ce0sl HE TOJILKO
AJIEMEHTHI KaJIpOBOTO MOTEHIHANA (CIELHaTNCTOB),
HO W HUX NPOU3BOACTBCHHBLIC CBA3M W OTHOLICHHA
BO3HHKAIOIINE B IIPOIECCe TPYAOBOIl JESITEIHHOCTH.

sTIehKax MaTpHulbl

Kak ormeuamoce BbImle, paboTapmye Ha
npeanpustud  3nemeHTsl KII  (cmenuanmcTer)
COBEPIICHHO  pa3IMYHbl  MEXIy  CO00H
COOTBETCTBEHHO TI0 pa3HOMY pearupyroT Ha
BO3HUKILYIO MPOU3BOJICTBEHHYIO CUTYaLIHIO.
Paznuunble B3MISIABI  Ha  OOMH M TOT  XKe

IIPOU3BOJCTBEHHBII BOIPOC MOKET IPUBECTH K
BO3HHKHOBEHHIO  KOHQUIMKTHOW  CHTyalluhH W
COOTBETCTBYIOLIEMY BPEMEHHOMY pa3peIBy

TIPOM3BOICTBEHHBIX cBsi3eit Ha OCHOBE
MEKINYHOCTHBIX HECOTTIACOBAHHOCTEH.
B  pesympraTe  aHanu3a = HapyuwleHUd U

yCTpaHEHUS HAPYUICHUH MPOHU3BOICTBEHHBIX CBS3CH
WHTEIUIEKTyallbHass CHCTEMa JIOJDKHA BBIMTOJHATH
peanu3anio  (QYHKIUA KOHMIMKTA B  YCIOBHSIX
Npou3BOJCTBa:  (OPMUPOBAHHE  HEOOXOAMMBIX
MPOM3BOJCTBEHHBIX CBS3eH (KOTOPBIX HE OBUIO [0
KOH(IIMKTA) U BBISBICHHE M (DUKCALUS OTAENBHBIX
4acTe CUCTEMBI U CBsi3el Mexay HumH [ 13].

BriBOABI.

1. Pazpaboran moaxon kK (OpPMHUPOBAHHIO
JAHHBIX O CBSI3AX CUCTEM M IOJICUCTEM KaJpOBOTO
MOTeHLMaja MPEANPUSATHH ¢  HUCHOIb30BaHHUEM
anmnapaToB TEOPETUKO-MHOXKECTBEHHOTO aHalu3a,
rpaoB ¥ MaTpHIL.

2. [IpennoxeHHbIit TOJIX0JT SIBISICTCS
UH(HOPMAITMOHHOM Oasoii ISt CO3daHus
COOTBETCTBYIOIIEH SKCIEPTHONW CHUCTEMBI KaJPOBOTO
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MOTEHIIHANa, Pa3pabOTKN HEOOXOANMBIX aJlfTOPUTMOB 5. Jnsg  peanm3anpu  STHUX — HOJOXCSHUH
U CIICLHAIM3UPOBAHHBIX 0a3 JaHHBIX. NPEIUIOKEHO oToOpaxarhb pe3yabTaThl

3. BrlsgBiIeHO BIHSIHHE MPOM3BOJICTBEHHBIX
CBA3€l B cuCTeMe KaJpoBOro TMOTEHIMajda Ha
YCTOHYHUBOE pasButTue MPEITIPUITHS,
dhopmupyromeecs MOCPEJCTBOM BO3JICHCTBHS
KOKIOrO0 €ro  9JeMEHTOB  (CIEeLUaNTNCTOB) B
OTJCIBLHOCTH.

4, PazpaboTtansl  mOIIOKEHUS aHaim3a
KadyecTBa CBsA3eH CyOBEKTOB KaIpOBOTO MOTEHIMAA
MOJpAa3JeIeHN TPEANPHUATHS W BBIBICHHE UX
HapyLICHUH.
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SECTION 21. Pedagogy. Psychology. Innovation in
Education.

SYSTEM TASKS KINEMATIC OF APPLIED PHYSICS SEA FLEET

Abstract: Suggested physical and mathematical modeling of a holistic system of life-through the use of twelve-
pointed star as the lead Ertsgammy morphogenetic processes regarding psychological and pedagogical activity
theory, psychological and pedagogical system analysis and the theory of the formation of mental actions. The
application of the fundamental theorems of kinematics forward , rotary , flat and complex movements in extreme
conditions on the sea fleet.
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YK 372.851
CUCTEMHBIE 3AJJAYA KUHEMATHUYECKOM IMPUKJATHOM ®U3UKU MOPCKOI'O ®JIOTA

Annomayun:  Ilpeonosiceno  Qu3UKO-MAmMeMamuyeckoe  MOOeIUpPosanue YENLOCMHO-CUCMEMHOU
JICU3HEOeSIMENbHOCU Yepe3 NPUMEHeHUsl 08eHAOYamu KOHeUHOU 36e30bl Ipyeammvl 8 Kauecmee 6edyueco
@PopmoobpazoeamenvHo20 NPoOYecca OMHOCUMENbHO — NCUXOA020-Neda202UdecKol meopuu  O0essmeibHOCU,
NCUX0I020-Ne0A202UHEeCK020 CUCIEMHO20 AHAAU3A U Meopuu  QOpPMUpO8aHUsi YMCMBEHHbIX OelCmEUlL.
Pacemampueaemcst npumenenue 0CHOBHbIX Meopem KUHEMAMUKY HOCMYNAMENbHO20, 6PAUWAMENbHO20, NIOCKO20 U
CILOJICHO20 OBUIICEHUTL 8 NPOYeCce IKCMPEMANbHBIX YCIOBULL HA MOPCKOM (rome.

Knrouesvie cnosa:. nedazocomempura, cUCMeMHOCHb, YEIOCMHOCMb, CYObeKm OesmelbHOCmb, JTUYHOCHD,
ananus, 0genaoyamv, 38e30a Ipyeammvl, 00pPA308amMeNbAsl NAPA, Meopemvl KUHeMAMuKU, NOCMYNAmenbHoe,
s8paujamenvHoe, NIOCKOe, CLOICHOE, OBUNCEHUE, IKCIMPEMATLHOCHb, MOPCKOU (hiom.

CuctemHBbIe 3a7a4u KHHEMaTU4eCKOH (dbopmupoBaHust YMCTBEHHBIX JIEHCTBUM.
NPUKIAJIHOW (HU3UKH MOpPCKOro (iota OTpakaroT PaccmaTpuBaeTcss NMpHMEHEHHE OCHOBHBIX TEOpEM
LEJIOCTHO-CUCTEMHOE  MOJICJIMPOBAaHHE  OCHOBHBIX KMHEMaTHKdH O  PaBHOMEPHOM,  YCKOPEHHOM,
2JIEMEHTOB TpPAHCIOPTHBIX 00bekToB. Ilpu 3TOM NOCTYNAaTeIbHOM M BpAlllaTEJIbHOM OTHOCHTENIHHOM,
un€T  OpHMeHTalMs Ha  €IMHCTBO  Oa3HMCHBIX NIEPEHOCHOM U a0COJIIOTHOM JIBIJKEHHHU B IIpOILEcce
XapaKTEePUCTUK TPEIMETHBIX M HCIOIHUTEIbHBIX SKCTPEMANIBHBIX ~YCJIOBHHI Ha MOpCKOM  (oTe
YCIIOBUH OTHOCUTENBHO MpEAMETa COAECpXKaHHUs U [1,2,3,4,10].
criocoba ero peanuzanuu. [IpemioxeHo ¢u3HMKo- B mpomecce pemeHnss CHCTEMHBIX —3ajad
MaTeMaTHYecKoe  MOJICIIMPOBaHKE LEJIOCTHO- KMHEMaTHYeCKOW TPUKIATHOM (QHU3NKH MOPCKOTO
CHCTEMHOH XHM3HEAEATECIBHOCTH Yepe3 NMPUMEHEHHS ¢iota  HEOOXOAMMO  TNIPUMEHSATH  OCHOBHBIC
JBEHAJLATH KOHEYHOM 3Be3Zbl OJpuramMmsl B TIOJIOXKEHUS TEOPHHM  JIEATEIBHOCTH, CHCTEMHOTO
KauecTBe  BeAylero  (GpopMooOpa3oBaTebHOTO aHanu3a ¥ Teopud (OPMHPOBAHUS HMHTEIUICKTA
npotecca OTHOCHTEIILHO TICHXOJIOTO- [5,6,7].

Mearorudeckoil TEOpUH NEesITENbHOCTH, TICUXO0JIOro- CuctemHbIi aHaJu3 npernosaraet
MeJarorudeckoro CUCTEMHOT0 aHalu3a U TEOpHH BBINIOJIHEHHE  IOCJIEA0BATENLHOCTH  CHCTEMHBIX
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AHATUTHYECKNX  NEHCTBHH:  BBIACTHTH  OOBEKT BpeMsI IPUOBITh B IyHKT B, ecii cpemHsss CKOpocTh

aHAIM3a — KHHEMAaTHYeCKylo 3ajady IPHKIaTHON
¢uzukn Mopckoro ¢uata (K3IIOMO®) kak cucremy;

YCTaHOBUTh Topoxjatomyr cpeny K3IIOMO;
OIpENETUTh YPOBHHU aHanu3a K3I[IOMD;
MpencTaBuTh  LelocTHeie  cBoiictBa K3IIOMOD

OTHOCUTENILHO MPOCTPAHCTBEHHBIX, U BPEMEHHBIX
XapaKTepUCTUK W WX KOMOWHAIMH; BBLACINTH
CTPYKTYpy ypoBHA aHanmm3a K3IIOMO®; ycTaHOBUTH
CTPYKTYpPHBIE 3JIeMeHTHI ypoBH: aHanm3a K3[IOMO;
OTIPEZICTNTh CUCTEMOOOPA3yIOIINE CBSI3M ITAHHOTO

YpOBHS aHanusa K3[IOMD; MIPEACTaBUTh
MEXypOBHEBBlE  cB3M  aHanmmza  K3IIOMO;
BbIIeUTh  Qopmy  opraHmsamuu  K3IIOMO;

YCTaHOBUTh CUCTEMHBIE CBOICTBa M IIOBEIEHUE
K3TMIOMO [8,9].
3apayva 1
JBa cynna A u B (PucyHok 1) uayt B3alMHO

NEePHEeHANKYISPHBIME ~ KypCcaMH C TOCTOSIHHBIMH
CKOPOCTSIMH, paBHBIMU 10 BennduHe 20 y3mam (y3en
— ©eIWHMIA CKOPOCTH, paBHas MHJIE B 4Yac).
Omnpenenuts 3aK0H U3MEHEHUS PACCTOSHUS S MEXIY
HUMH, €CIIM B HA4yaJbHBIM MOMEHT CyJa 3aHHUMAJH
noJioxkeHus Ao 1 Bo, mpuuem OAg = OBo =3 muiu.

2

8

8,

Ay
0 2
Ag

Pucynok 1 — Pacxoxknenue cyaos.
Otger:s=V 2(3 - 207) muns (f — B uacax)
3agaua 2

Kypcst nByx cymoB A u B, (Pucynok 2)
UAYIIMX C MOCTOSHHBIMH CKOPOCTSIMH Va=25 y370B
n Vp=15y3710B, mepecekatorcs B Touke O mox
npsiMbIM - yriioM. OmnpeneianTb, B KaKOH MOMEHT
BpeMeHH 11 paccTosHHMEe S MEXIy cyldamu OyaeT
HaVMCHBINIMM, a TaKkKe MOMEHT BpeMeHH 1y, kKorma
9TO pPacCTOSIHHE CHOBa CTaHET PaBHBIM HAYaJIbHOMY
paccrosHuo AgBo = So, eciiu OAg = 2,2 muin, a
OB = 2 munu.

Bs

h A
S

Pucynok 2 — Comxenne cyosB.
OtBer:t1 = 6 mun; t2=12 MuH.
3agaua 3

W3 nmynkTa A, Haxojsuierocst Ha Gepery mops,
(PucyHok 3) Hy)KHO TIONacTh B MyHKT B, oTcTOsIIIMI
ot Oepera Ha paccrossHun 9 kM. B kakom myHkTe C
HY>KHO BBICA/JIUTHCS Ha Oeper co IUTIONKH, HIyIIeH
co ckopocteio Vi1 = 1,5 m/c, 4ToOBI B KpaTuaiiiee

xoap0s1 Vo=1,2 mM/cek, a paccrostane AB = 41 km?

P T e ]
2 NN
~B

Pucynok 3 - Beicagka Ha Oeper.
Otger: AC =28 kM.
3apaua 4

YenoBek MOJydyus 3aJaHWE B KpaTdailiee
BpeMst jobparecs w3 TmyHkTa A, (Pucynok 4)
HaXOJAIIerocs Ha Oepery, Ha OocTpoB B, oTcrosmmmii
ot Gepera Ha pacctossiHuE 17,3 kM. B kakom mecte C
YEJIOBEK JIOJDKCH MEPECEcTb Ha KaTep, €ClIM CKOPOCTh
katepa 36 KM/4ac, a CKOpOCTH aBTOMOOWIISA, Ha
KOTOpPOM OH mepeasuraics no yuactky AC, paBua 72
KM/gac?

A [ D
Pucynok 4 - Kparuaiimumuii Mapmpyr.
Oteer: DC =10 kM.
3agaua 5

BpanacnodT umeer pacxox Boael ( Mm/c.
Inomans oTeepcTyst OpaHzcimoiita pasHa ¢ M2. Ilox
KaKuM YIJIOM @ CJEOyeT HAlpaBUTh CTPYIO, YTOOBI
OHa TaJana Ha paccTOSIHMM S MeTpoB? YKa3aHHe.
C‘II/ITaTI), 4TO KaIUIh BOJBI JICTAT HE3aBUCUMO Opyr
OT Jpyra C YCKOPEHHEM CBOOOJHOTO TaJCHHUS.

HauanbHylo CKOPOCTh  ONPENENNTh HCXOAS U3
pacxopa.
Otser:
I .. gss®
a== - aresin —gq—g (g=9,8 m/cex?)
3agauya 6
JlBuKeHHE CyaHa 3aJaH0  yPaBHEHHSIMH

, TIe @ - JONrora; y -
IMPOTa MECTa, 3aHMMAaeMOro CYAHOM Ha 3eMHOI
MOBEpXHOCTH; K —  TIOCTOSHHAs  BEJMYMHA.
Omnpenenuts CKOPOCTh U YCKOPEHHE Cy/Ha B JII000M
MoMeHT BpemeHH. Ccgepuueckas koopanHarta &

5 ¥
6yzer paBma 2 T,
OTCUMTBIBAETCS OT PKBATOPA.

OrtBer: U= kRVl —I" cos? kta

w=kRV 4 F-sin? &l e R-paguyc 3emi.
3apgaua 7
CyaHO BHXKETCS PaBHOMEPHO CO CKOPOCTBIO V,
oOpasyromieli ¢ TeorpaQuuecKuM MEPHUIHAHOM
MOCTOSHHBIN yroi a. (Pucynok 5) IlpuHumas cynHo
32 TOYKY, ONPENEJIUTb BEIWYHMHY €Tr0 YCKOPEHHS B
¢$yHKIMH yria 3, 3aKIF0UYSHHOTO MEX/y OChIO 3eMIIH

TakK KakK mupoTa
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U paguycoM, MPOBEACHHBIM M3 €€ LEHTpa B TOUKY,

3aHUMAEMYIO CyTHOM.
H

¥
=

Pucynoxk S — /Ipuikenue cyaHa.
. -
w="2V T+ sintactg®®
OrtBer: R .

R — paanyc 3emiu.
3agaya 8
Sxopuas 1ens (PHCyHOK 6) cMmarwkiBaeTcs ¢
HETIOABIDKHOTO OapabaHa Opammiisi paguycoM R,
BCE BpEMsI OCTaBasCh B HATSHYTOM COCTOSHHH.
Omnpenenuts ypaBHEHHE IBIDKCHUS 10 TPAaCKTOPHUH
TOYKU SIKOPHOM LIEeNH, HaAXOJUBLIEHCA B HadaJIbHBIN
MOMEHT BpeMeHH Ha OapabaHe Opallmuiis, €Ciu yroJ
0, OTIpEIeIAIONIHH MOJIOKCHHE panuyca,
IpoBeieHHOTO B Touky N cxojma , 3aJaH Kak
Bo3pacTaroias GpyHkuus spemenu (b >0) .
y

¥

rae

PucyHok 6 - SIkopHasi nenb.
s (t) — R e ()]
OrBer: 2
3agava 9
IIpy DpSIMOIMHEMHOM [BUKEHUHU CYyJHA €ro
CKOpoCTh B IyHKTE A ObUTa 10 y3110B, 2 B myHKTEe B
crana 30 y3noB. Paccrosinue mMexay myHKTaMu A U
B paBno 2 munmsam. Cunrtas B IepBOM HPUOIIKESHIH
JBIDKCHUE CyAHA PaBHOYCKOPEHHBIM, OIPEACIUTh
BpeMms T 1BWKEHMS CyJHA HAa JAHHOM PAacCTOSHHH, a
TaKKe BEIMYMHY €ro yCKopeHHs (y3el — eAWHHIA
CKOpOCTH, paBHas Muiie B yac win 0,5144 m/cex).
OtBer: T =6 MuHHyT; a =220 y3j0B/4ac.
3anauva 10
CkopocTb KaTepa 3ajaHa U
rpaduuecku. (Pucynok
1) Ompemenuts  ero '
MaKCHMAaJIbHYIO Vmax
CKOPOCThb,  €CId  OH 0 ! e ¢
HpOILEeN PACCTOSHUE S = Pucynox 7 —
0,5 mumm 3a Bpemst T = 2 CropocTh KaTepa.
MHUH.

OrtBerT:

o
Vmax = ,Ti =30 yan.

3amaua 11
IIpu npoBopaunBaHuK TPeOHOTO Bajia YTOJI €ro
MOBOPOTa MPONOPLHUOHATEH KyOy BpeMeHH. 3Hasd,

9TO Bax 3a BpeMms t= = 4 cek chaenman N=10 momHBIX
000pOTOB, OTPENENNUTh YPAaBHEHUE IBIKCHUS TOUKH
JIOTIACTA BUHTA, OTCTOALICH OT OCH BpAIICHUS Ha
paccrossauu €= 0,4 M, a TaKkKe CKOPOCTb U
YCKOpEHHUE TOYKU B ITOT MOMEHT BPEMEHH.

Vet == G:ZN = 18,85 /cex;
OTtBer: *
Wt — 1 = 2N Y/ T T 9NT — 888 ncex?,

144

3apaya 12

BennmuuHa CcKOpoCTH CyAHA, JBIKYILIEToCs
MpSIMOJINHEHHO, 32 2 MUH yMeHblmiachk ¢ 30 1o 5
y310B. CunTasi, YTO BEJIWYMHA YCKOPEHUs NPHU 3TOM
ObUla  MPONOpIMOHAJbHA  KBaJIpaTy CKOPOCTH,
ONpENeNIUTh BEJIIMYMHBI CKOPOCTH U YCKOpPEHHS
CyZAHA K KOHILy Y€TBEPTOIl MUHYTEHI.

OrtBer: vV = 2,73 y3ma, a = 37,1 y3n/gac

3agaua 13

B tewemne 20 cex CKOpPOCTh  CyJHa,
COBEPIIAIOIIETO ABWKEHHE 110 AYre Kpyra paanycoMm
200 M, mamaer ¢ 15 w™/cek mo 12 wmlcexk.
[Ipennonarass, 4YTO  BEJIMYMHA  KacaTEIbHOTO
YCKOPEHHUS CyJHa B pacCMaTPUBAEMOM IIPOMEKYTKE
BpPEMEHHU IPOIOPIOHAIbHA KBaApaTy CKOPOCTH,
OTIpeIeNIUTh PO ACHHBIN UM ITyTh 3a nepBsie 10 c.

Otger: s =141 m.

3amaya 13
VYron noBopota BUHTa cyAHa auaMerpoM 120

CM H3MEHSeTCs MO 3aKOHY ¢= 10=t paauaH (t
— B cekyH1ax). CyqHO ABIKETCS MPSIMBIM KYpPCOM C
MOCTOSTHHOW ~ CKOpOCTBIO, paBHOH 10  m/cek.
Omnpenenuts paguyc KpPHBH3HBI TPACKTOPHU TOUKH
BUHTA, HanOOJIee yIAIeHHOH OT OCH

Oteet: p=0,77 M.

3agaua 13
Kpen cyana Ha ciokoHHOH BOJie ONMCHIBAETCS
T 171
= T3 COS —+

ypaBHEHHEM 10 (t - B cexyHzmax, ¢ -
B paguaHax). OmpenenuTe MOMEHTHl BPEMEHH, B
KOTOpBIE CYIHO HMEET MaKCHMAaJIbHBIH KpeH, |
MOMEHTHI, KOT/Ia €ro YrioBasi CKOPOCTb JOCTHUTaeT
MaKCHUMAaJbHBIX 3HAUYE€HUH, a Takke MPOMEXYTKH
BpPEMEHH, KOT/a BpallleHHE CyAHAa YCKOPEHHOE H
KOT/1a 3aMEJICHHOE.

Otger: IIpm t=20  cekyHa  cyAHO
BO3BpalaeTcs B NMEePBOHAYAJIBLHOE TNMOJ0KEeHUE, U
npouecc KAa4YKH NOBTOPSIeTCS.

3amaua 14
I'pebHOII BUHT cyqHa, WMEBLIMH YIJIOBYIO

CKOPOCTB wy=20r pan/c, OCTaHABIMBAETCS
yepe3 20 cex BCIEICTBHE CONMPOTHUBICHHS BOIBI H
TpeHus B nojmunHukax. Cuuras BpallleHHE BUHTA
PaBHOIIEPEMEHHBIM, OIPEEINTh YIIIOBOE YCKOPEHHE
1 4UCII0 000POTOB BUHTA /IO OCTAHOBKH.

OtBer: N =200 o6opoToB.

3anaua 15

Porop TypOMHBI WMeNn YTIJIOBYIO CKOPOCTS,

cooTBeTcTByOMmYy0 3600 06/MuH. Bpamasce 3arem
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PaBHOYCKOPEHHO, OH YABOWJI CBOKO  YITIOBYIO
ckopocTh 3a 12 cex. OnpenenuTs, CKOJIBKO 000pPOTOB
clienai poTop 3a 3TO BpeMsl.
Otget: 1080 oGopoToB.
3amaua 16
Kommpeccop, Bpamasch paBHO3aMEAJICHHO,
YMEHBIIUI YIIIOBYIO cKOpocTs ¢ 14000 06/'MuH 10 Pucynok 9 - Py;ieBasi Mamuna.
10000 06/muH, 'coeprus mpu 3ToM 9000 060pOTOB.
OrmpenesuTs BpeMs, B TeYCHHE KOTOPOT0 IPOU3OLIIO0 OtBer: S = 23,6 cMm.
CHIKEHHE YTIIOBOW CKOPOCTH. 3amaua 21
Orger: =45 cek. Koneco cemapartopa paguycom 80 cM,

3agauya 16
PoTop TypOmHBI, Bpamasch paBHOYCKOPEHHO, B
MOMEHTBI BpEMEHH t1, U t2 HMEI COOTBETCTBEHHO N1
= 1300 o6/Mur u Nn=4000 o6/mMuH. OmnpeneauTh
YIJIOBOE YCKOpEeHWe € M 4uciao o0opoToB N poTopa
3a MPOMEXYTOK BpeMeHH t = tp - t1 = 30 cek.
Ortgert: ¢ =3m: pan/c? ; N =1325 06opoToB.
3agava 17
Ban pBurarens, Bpaiasch paBHOYCKOPEHHO C
YIJIOBBIM YCKOPEHHEM € = T paj/c’, 3a MPOMEXKYTOK
BpemeHH t - t1 = 10 cex coBepmmt 100 060poToB.
Onpenenute 4YuCiIO OOOPOTOB BajJla B MHHYTY B
MOMEHTHI BpEMEHHU {1 U t2
OtBer: N1 =450 06/mMun; N2 =750 06/MuH.
3agaua 18
IIpy mycke B XO0J THpPOKOMIIaca YIJIOBOE
YCKOpPEHHE €ro poTopa BO3pacTaeT oOT Hynd
MpoNopUMOHaIbHO BpeMeHu. [lo npomectBuu 5 MuH
porop umeer 18000 o6/muH. CKOJBKO 000pPOTOB
cemna poTop 3a 3T0 Bpemst?
Otgert: 30000 o6opoToB.
3agaua 19
KopabenbHbiit 3yduateiii penykrop (PucyHok
8), cocroutr u3 Tpex 3yOuarhix Koiec. IlepBoe
koneco umeer auamerp 20 cm u gemaer 7200
00/MunH. Bropoe komeco memaer 4000 o6/MuH, a
TpeThe, Bpalaromiee rpedHoi Baji, coseprraer 600
00/mMuH. OrpenesuTh AUaMeTpbl BTOPOIO U TPETHETO
KoJIeC.

Oteer: d2 =36 cm ds =240 cm.
3anaya 20
Ha pucyrke wu3o0paxeHa cxema TIPHBOAA
yIOpaBiIeHUs CyJ0BOH pyneBoi mammHOl (PHcyHOK
9). OmnpenenuTs BepTUKAIbHOE IEPEMEIICHUE S
peiiku AB mpu noBopoTe mtypBana Ha 45°, ecinu Iy
=20cM, r2=10c™m, r3 =15 cm.

Bpalarolieecs B IEpUO]] pa3roHa PaBHOYCKOPEHHO
U3 COCTOSIHUSI TIOKOSl, COBEPLIMJIO 3a HEKOTOpOe
Bpemst 750 o00opoToB. 3Has, YTO BEIHIHHEI
CKOpOCTell TO4eK Ha 000jae Kojeca AOCTUIIIH TPH
stoM 200 m/c, oTIpeIennuTh BpeMsl pa3roHa.

OtBer: t = 37,7 cek.

3agaua 22
Porop TypOuHBI Bpamiaercsi paBHOYCKOPEHHO
U3 COCTOSIHHS TIOKOSI TAKUM 00pa3oM, YTO €ro ToYKa
M, otcrosiast OT OCH BpaleHus Ha pacctosHuu 0,4
M, UMEET B HEKOTOPbI MOMEHT YCKOPEHHE, PaBHOE
no semuuuHe 40 M/c? U HampaBleHHOE IOJ. YIIOM
30° x paguycy. Onpenenuts ypaBHEHUE BpallleHUS
poropa, a TaKXke BEIMYMHBl CKOPOCTH U
LEHTPOCTPEMHUTEIIFHOTO YCKOPEHUSI TOYKH B MOMEHT
t=5c.
Orger: © = 25% v=100 n/cex;
e = 25000 m/c?.
3agaua 23
Moasem tpyOsl (Pucynox 10) mpousBomutcs
IIPY TIOMOIIY OpalINWIs ¢ TaJIEBBIM CTYIEHYATHIM
OapabanoM A, Banm koToporo naemaer 10 o0/MuH.
Omnpenenuts CKOPOCTh IMOxbeMa TPyObI, ecan I = 5
cM, R=15 cm. Vuactku tpocoB BE u DC cuwnrath
BEPTHKAJIbHBIMHU.

Pucynok 10 - [Toxbem TpyOBI.

OtBet: V= 5,24 cM/cek.

3agaua 24
B peBepcuBHOM  TiapopacmpeenuTeIbHOM
mexanmme  (Pucynok  11) yroia — Mexuy

HaTPaBJLTIOIIMMH TOI3YHOB paBeH 60°, a KpUBOIIHII
OA nnuHOM T BpamaeTcsi ¢ YrJIOBOW CKOPOCThIO (.
OmnpenenuTs BEIWYUHBI CKOpOCTeH moysyHoB B 1 D
B M300paXEHHOM HAa  PHCYHKE  IIOJIOKCHHUH
MEXaHu3Ma, e€ClIM Ipu 3ToM wmaryH AB 3anumaer
rOpu30HTanbHOE, wwaryH BD - BepTukambHOE
nogoxeHue, a kpusommn OA  mapanieneH
Hanpassromeilt BC.
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A

i

Pucynok 11 - IlapopacnpeneaurteabHbIH

0

MeXaHH3M.
V3 ro, V3
Up==7rWy—5; UD:: . AL
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3agaua 25
CynmHO IBMXKETCS Ha FOTO-BOCTOK CO CKOPOCTBIO
U. ®@arorep Ha cynHe coctaBisieT yroan 90° ¢ ero
IUaMeTPaTbHOM IUIOCKOCTBIO, TIPHYEM BETEp AYET C
neBoro Oopra. OmpeneiauTh HCTHHHYIO CKOPOCTb
BEeTpa M €ro HalpaBjieHHE, €CJIH OTHOCHUTENbHAs
CKOPOCTB BETpa paBHa CKOPOCTH Cy/THA.
OTBeT: BeTep AyeT C ceBepa €O CKOPOCTBIO
U——-—u]/g
3agaua 26
Onpenenuts BEIUMYMHY aOCOJIOTHOH CKOPOCTH
TOYKHA pOTOpA MAapoOBOW TYpOUHBI, OCh KOTOPOTO
TOpHU30OHTaJIbHA nu JICKUT B HHaMeTpaﬂbHOﬁ
(mpoAonbHON) TUIOCKOCTH  Cy[dHA, WAYIIETO CO
ckopocTeio 40 y3moB (y3en — eAMHHUIIA CKOPOCTH,
paBHas 1 wmmiae B yac, wim 0,5144 w/cek).
PaccTosiHre naHHOW TOYKHU IO OCH BPAICHUS PaBHO
60 cm. Porop memaet 3000 06/MuH.
Otgert: V=189 m/cek.
3agaua 27
CynHO, ABWTasCh C TIOCTOSHHOH CKOpPOCTEIO,
UCTIBITEIBACT OOpPTOBYIO KauKy, WMes B JIaHHBIA
MOMEHT YIJIOBYIO cKopocth @ = 0,5 pan/c.
Onpenenuts B 3TOT MOMEHT yckopenue Kopuosuca
HaWBBICIIEH TOYKM HA OKPYKHOCTH AMCKA TYpOMHBI
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OTBeT: ac HampaBJeHO MO paguycy ANCKA;
ac =251 m/c?.

3agaua 28
Cy/IHO UCTIBITBIBACT KWJIEBYIO KauyKy COTJIACHO
& .o

YpaBHEHHIO ¢=18 S0 1. OnpenenuThb
HauOosbliee 3HaYeHue yckopeHus Kopuonnca Touex
poropa, coBepmatomero 6000 06/MuH, eciiu ero och
BpalIeHHs TOpU30HTANIbHA " JISKUT B
JMaMeTpalbHON IJIOCKOCTH cynHa. Paguyc poropa
paser 40 cMm.

Otger: ac = 8/97° m/c?.

3agaua 29

@mrorep Kkopabinsi, IBHrAaBIIETOCS Ha CeEBeEp,
OTKJIOHAETCS M3-32 BETpPa M COCTaBIsIET C
HAIPABJICHUEM JBIDKCHHS Kopabist yroa 135°,
OTCUUTBIBAEMBII INPOTUB XOJa 4YacOBOM CTPENKHU.
IIpu u3MeHeHHH Kypca KopaOis Ha ceBepO-BOCTOK
YTOJl MEXJy Hamlpapjie- HHEM JBIKEHHS Kopalis u

p=m= — arctg K?-

¢urorepoM  cTanm  paBHBIM 2
OHpe}leHI/ITb HNCTUHHOC HallpaBJICHUC BETpa, cUuTad,
YTO BCJIWYMHA CKOPOCTHU Kopa6n51 npu U3MCHCHUU
Kypca COXpaHWIach HIPEKHEH. VYka3anue.
[IpoekTupoBaTh  BEKTOpHBIE  ypaBHEHUS  Ha
HAaIpaBJICHHUs CEBEPO-BOCTOK M CEBEPO-3aIIal.

OTBeT: BeTep AyeT ¢ I0ro-BOCTOKA.

3agaua 30

JBa kopabnst MAYT NPSIMBIMH PACXOIAIIAMHUCS
KypcaMu, oOpasyromMu MexIy co0oil yroa o.
Ckopocth onHOro kopabmst paBHa Vi. Kakyro
CKOpOCTh V2 TOIKEH UMETh BTOPOH KOpabiib, 4YTOOBI
HepBBIA HAXOIMIICSA BCE BpEMsl y HETO Ha TpaBepce, T.
€. Ha mepneHauKyisipe kK ero kypcy? C kaxoit
ckopocteio U OyzmeT yBeIMYMBAaTBhCS IIPH ITOM
paccTosiHre MeXay Kopabmsmu?

OTtBer: V2=V1COS @3 U=ViSina.
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EFFECT OF THE DOPING RATE ON THE SHUNT AND SERIES
RESISTANCES OF A SILICON SOLAR CELL

Abstract: In this study we used a mathematical approach to determine the shunt and series resistances of the
parallel vertical junction solar cell. This approach rests primarily on the current-voltage characteristic of the solar
cell under a multi-spectral illumination in static regime. Taking ground on a diffusion equation, the current-voltage
characteristic is determined, the shunt and series resistance are deducted. The aim of this work is to show the effect
of the base doping level on these two parameters. For that to be, we illustrated the profile of these two parameters
for various doping rates.

Key words: Shunt resistance, series resistance, parallel junction, doping rate, temperature.
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1. Introduction resistances. A mathematical approach based on the
When in its pure state, Silicon is not appropriate current-voltage characteristic was used to determine
to produce electronic components because its both resistances. They were ultimately studied
conductivity is too low (=4.58x10°Q*m™) [1-2]. To according to the doping rate. Knowing the evolution
increase its conductivity, a number of impurities of these quantities based on the doping rate is a good
were added. This processis called doping. The indicator for us to comment on the impact on the
making of solar cells rests primarily on the doping of performance of solar cells.
semiconductors. And there are several doping rates
applicable to semiconductors. Solar cells contain two 2. Modeling
internal  resistances called shunt and series The parallel vertical junction silicon solar cell is
resistances. The latter explain junction volume presented in figure 1.
recombination and material resistivity, to name but a
few [3].

The aim of this work is to investigate the
influence of doping level on shunt ant series
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Figure 1 - Parallel vertical junction

When the solar cell is illuminated, there are
simultaneously three major phenomena that happen:
generation, diffusion and recombination [4].

These phenomena are described by the
diffusion-recombination equation obtained with:

o’n(x) n(x) G, "
ox* L? D

n(x) and L are respectively the electrons density and

diffusion length,

T

)

D is the diffusion constant [5]:
Nb

D= K
1+81
q\/ Nb +3.2x10"

With p is the mobility, q is the elementary
charge, k the Boltzmann constant and T the
temperature, Ny is the base doping rate.

Gn= g(2)+gth is the carrier generation rate.

g(z) is the carrier generation rate at the depth z
in the base and can be written as [6]:

n(x) =Y, sinh(= )+Y cosh(—)+z

One determines the coefficients Y1 and Y2 by
using the following boundary conditions:
at the junction (x=0) :

S
on(x) > n(0)
OX |4 o D
Sf is the recombination velocity at the junction.
in the middle of the base (x=W/2) :

©)

solar cell (H =0,02cm; W =0,03cm).

g(z)=> ae™"" (3)

a; and b; are obtained from the tabulated values of
AML.5 solar illumination spectrum.
gth is the thermal generation rate [7- 8]:

2
0y =C.I 4)
with
n, = T2 exp(—=— 5
=A, p(ZKT) (5)
ni refers to the intrinsic concentration of

minority carriers in the base, A, is a specific constant
of the material (

A=3.87x10%6 (6)
for silicon) and Eg is the energy gap.
And the lifetime
1
— ()
C.Nb
C is the proportionality coefficient.
The solution of equation (1) is:
L* Eg
L™ + —C.A T .exp(—) (8)
D A KT
one) —0 (10)
OX W
2
The photocurrent Jph is given by [8-9-10]:
3o = aD 2 4y
OX |«_o

The photovoltage at the junction is given by [8-
9-10]:
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Vih Zm'ln[NB'r]((g)+lJ (12)
q n;
The current-voltage characteristic is illustrated
by the Figure 2 below.
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Figure 2 - Characteristic current —voltage (z=103cm).

This characteristic presents two very significant
zones:

Area 1 of Figure 2 seems to be linear. It can be
matched with the high values of photocurrent. This is
called the vicinity of the short-circuit operation point.

Figure 3 below is obtained on drawing the
photocurrent curve according to photovoltage low
values.
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Figure 3 - Photocurrent versus photovoltage low values (z =10-3cm).

It can be noticed that the curve of photocurrent
versus photovoltage low values is an affine equation:
Jph=B —G\Vph (13)
With
B: the initial intercept; Jph: current density,
Vph: photovoltage; G is the line directing coefficient
In matter of Physics, this means that in a short-
circuit situation, the solar cell behaves like a current
generator with G as an internal admittance and B the
generated current density. Consequently:

B=Jsc: short-circuit current density and the
reverse of admittance G is impedance (resistance in

D.C. current). This internal resistance is called shunt
resistance (Rsh = 1/G).

From the equation (13), the expression of Rsh
is:

Vph

Rsh=—"——
Jcc — Jph

(14)

Area 2 of figure 2 seems to be linear. It can be
matched with the high values of photovoltage. This is
called the vicinity of the open-circuit operation point.

Figure 4 below is obtained on drawing the
photovoltage curve according to photocurrent low
values.
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It can be noticed that the curve of photovoltage
versus photocurrent low values is an affine equation:

V ph:C -r.J ph
With

C:the ordinate in the beginning
R:is the directing coefficient of the right-hand
side

(15)

In physics, that means that in open-circuit
situation, the solar cell behaves like a voltage
generator with r intern resistance and C
electromotive force.

In matter of Physics, this means that in an open-
circuit situation, the solar cell behaves like a voltage
generator with r as an internal resistance and C the
electromotive force. Comparatively:

This resistance is called series resistance r = Rs.

C=Voc: open-circuit photovoltage

From the equation (14) the expression of the
series resistance is:

_Vco—Vph

Rs
| ph

(16)

3. Results and discussion

The evolution of the shunt resistance versus
temperature for various doping rates is illustrated by
the following Figure5.

It can be noticed that the resistance shunt (Rsh)
decreases irreversibility according to temperature.
This decrease is all the more important as the doping
rate is low. Rsh is maintained at the junction to be
opposed to current leakage  and volume
recombinations. A high doping rate decreases the
mobility of charge carriers. Thus, current leakage and
volume recombinations decrease with the increase in
the doping rate. A high doping rate favors the storage
of charge carriers. Consequently, it can be said that
the solar cell developed an internal resistance (known
as shunt resistance) to be opposed to current leakage
and volume recombinations.

The profile of the series resistance versus
temperature for various doping rates is illustrated by
Figure 6 below.
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With temperature, several electrons cross the
junction. As it opposes the diffusion of charge
carriers, the latter creates, in parallel with the electric
field, an internal resistance known as series
resistance, which increases in accordance with the
flow of electrons that cross the junction. It should be
added that increase in the doping rate increases the
height of the junction potential barrier. Thus the flow
of carriers decreases because several electrons do not
have enough energy to jump the barrier. This
situation is synonymous with great resistivity
developed by the doped material.
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Man cannot see the world only in shades of
gray. This leads to indifference, apathy and
depression. Recognizing and transforming the world
around us, we used to combine the constructs of
being with the possibility of its perception, and this,
in turn, is done through moral and aesthetic
categories. Conceptions of the human transformation
of material reality are reflected in the design
decisions. How is the implementation of moral and
aesthetic ideals of human rights in design art?

The world of man includes beauty; intuitively it
is clear to everyone. Every man capable of love and
love for the most part beautiful, the super beautiful,
the sublime. And accordingly many, to put it mildly,
does not like ugly and sordid.

The founder of aesthetics A.Baumgarten
defined beauty as the perfection of sensuous, and art
-- as the embodiment of beauty. The beautiful
category specifies the category of beauty, because it
is more specific, includes explicitly the mapping
elements: something not only beautiful, but very
beautiful, perfectly and maximally far from ugly, the
opposite of beautiful. Emphasizing the originality of
aesthetic perception, Immanuil Kant characterized it
as "the expediency without purpose” [6, 9, 10].
Aesthetic judgment is not interested in anything else;
it has its own value. In human life the aesthetic has
its own special niche.

Value the aesthetic nature is particularly evident
in the balance between the beautiful with the ugly,
and they are far from equivalent. A person tends not
to ugly and vile, but to the beautiful and the sublime.

Deprive the world of aesthetically positive, and you
will lose much more than half of sensory perception.

In seeking to increase and develop world, first
of all, a beautiful man turns to art. Art, as already
noted, is the embodiment of beauty, which of course
involves the creation of the latter.

The beauty can be expressed by sound, light,
matter, motion, rhythm, the human body, a word, a
thought, a feeling. Kinds of arts, as we know, a lot
of: architecture, sculpture, literature, theatre, music,
dance, cinema, circus, applied and decorative art.

For the designer, engineer, technician is very
significantly to see the similarities and differences
between, on the one hand, a work of art and, on the
other hand, technical artifact, i.e. a technical product
or device. The Greek word "techne™ means art, skill.
As an artist and technician are skilled craftsmen,
while the objectives of their work and creativity is
not the same. The purpose of works of art lies in its
functioning as a symbol of beauty, beautiful; the
purpose of a technical artifact is its usefulness to
humans. It cannot be excluded that in some cases the
technical product is a work of art, but it is not always
the case. However any technical artifact will not fall
out of the world aesthetic. Moreover, as it turned out,
the usefulness of technical products is not opposed to
its aesthetic advantages, and forms with it a kind of,
but desirable for human unity. This realization led to
the development of design, artistic design subjects,
including technology. The word "design" of English
origin, and very successfully captures the essence of
technical aesthetics. It consists of a root basis sign,
symbol and the prefix "de" (department). The
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designer performs a variety of symbolic activities.
The term "design" today is used to describe the
process of an artistic or engineering design, the
results of this process — projects (sketches, layouts
and other visual material), as well as the projects
implemented — products, environmental objects,
printing products, etc.

The design was born as a particular kind of
utilitarian design of mass products. This is a
phenomenon which is in English, and then in other
countries is denoted by the term Industrial design.

In the study of the principles of the organization
of the built environment is useful to distinguish
utilitarian-aesthetic aspect in the process of
technological development of society. In objects of
design, the aesthetic value is perceived based on
utilitarian, because these features are primarily useful
items for consumers. Utilitarian beginning of many
of them is primary to the consumer, so the beauty of
these products is perceived by the consumer through
their favor. Artistically meaningful of form - and the
structure foundation of facility design allows you to
achieve the organic unity of beauty and use, the
material and the figurative, functional, technical and
socio-cultural began, turning a utilitarian thing in the
value of the material and artistic culture. Such
concepts as: functionality, efficiency,
progressiveness, comfort, usefulness, usability,
security is the essence of utilitarian values-practical,
lying in different unaesthetically plane of value
relations than concepts: beauty, grace, elegance,
grandeur, etc. And they themselves are functional,
comfortable, safe and efficient, technically advanced
products do not become for us a beautiful effect of
these practical properties. Many of the mentioned
advantages of industrial products, industrial and
domestic purposes are not perceived as beautiful,
since it does not have a harmonious, aesthetically and
artistically significant form, can satisfy our aesthetic
needs. Conversely, aesthetically attractive, beautiful
to us are, in some cases things domestic purposes is
not enough convenient and practical, law effective in
its functioning. However, due to its ability to meet
the aesthetic needs they acquire for many aesthetic
significance. The evolution of individual functions or
objects implementing this function can roughly be
divided into several stages which describe the
process of its technological and aesthetic
development.

These things are moral unexplained in
modernist coordinate system, operating with the
classical definition of design as "a combination of
beauty and profit" in the subject of consumption.
One of the best, internationally recognized designers,
"English fashion Queen" Vivienne Westwood
throughout her career sews clothes, a good buy and
very expensive, contrary not only to the requirements
of the market, generally accepted notions of good
taste, common sense and practical considerations.

She recognizes that a sense of humor - the only
quality needed to wear her designs, and a wonderful
way formulates the substance of this "focus": "They
say that my clothes are too extravagant that it is
cannot wear. But nobody can say that what | do is
bad" [1].

A hidden will to power drives the design in the
postmodern. The question its own relevance in the
universe is the eternal question.

A little moral need to match has no less
significance than the perennial question about the
meaning of life. It expresses the human desire to find
a support of their own existence and identify himself
in a sociocultural world.

In the design of this desire finds expression in
emotional and moral terms, that is, the desire to
"match" would mean one thing - assert their
authority, their right to dictate anything.

There is implicit in modernist definition of
design as "the unity of beauty and usefulness" value
to him, in the postmodern blur. An example of this is
interior design direction neo-Baroque, which thanks
to its installation on being every thing, when every
detail customized, meticulously calculated and fitted
to the intended place in the literal sense of the word —
there is an effect of the congestion, weariness, as if
"too good" design.

Instead of modesty and moral delicacy is purely
professional qualities of the designer appear
undisguised lust for self-representation, a kind of
narcissism. So, fashion designer Martin Margiela
expresses his "protest” against the publicity principle
not appearing on the podium at the end of the shows,
giving interviews by Fax and denied the logos on the
clothes [2]. However, these attempts to turn into self-
promotion.

The design in the postmodern for the
implementation of the "Imperial pretensions" work
out especially favorable circumstances. First, the
design knows no limits in the material with which he
works: any substance - stone, fabric, wood, metal,
glass, etc.; space of the city, garden, interior,
exterior, etc.; finally, the color, the smell, lighting,
information systems and information itself, etc.
secondly, in the postmodern era the moral will to
take root, to gain a foothold in the world to approve
of their existence can not find new, subtle forms of
existence, and the design here is "at the right time in
the right place".

You need to understand the moral nature of the
design, to feel the depth of this illusion, because the
designer is the most suitable figure for execution
unthinkable in the era of global "specialization" is
not claiming to exhaust all able, he manages to grasp
everything.

The gap with the contemplative nature of the
old rationalism which has emerged since the
Enlightenment, in the opinion of S.S.Averintsev,
questioned the ideal of omniscience: "When the
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industrial era will reveal its appearance, then you will
possess specific technical qualifications, but no rave
wagon not even try to learn everything” [3]. But
when his moral character was revealed post-
industrial era, on the horizon loomed the figure of a
designer who was not so simple to try to learn
everything, but smart enough to grasp everything,
putting it all in its place, or, in other words,
coordinating cultural and information flows.

What makes a designer, there's only a
technically skilful normal expression of a person's
ability to overlook things or nature. When we are
admiring the view, then saw it as an enduring Eidos
stuff, i.e. was able to absorb a lot of transient,
consistent, as well as the possible States into a single
and complete image.

Under normal eyeballing our eyes-and-forth
from the thing to its environment, we actually do not
see the thing itself in the stance m, but see it as part
of the collection of things (I am). Admiring the
Eidos, we rip out the thing from the space of
coexistence.

The design provokes man to the admiring look
of things, calls for the discretion of their semantic
integrity. The design organizes visual perception [4].
Civilization represses the sublimates her energy into
the possession of things; the fact that "the object
become the goods that are the subject of purchase
and consumption" [4].

The world of the sublimated consumption - this
is the world grows "luxuriant underbrush of things"
(J.Baudrillard), which is in the form of hyper reality
closes from man, as his own nature and creative
possibilities of culture. "Consumption, inasmuch as
this word makes any sense, there is activity
systematic manipulation of signs" [5].

Evaluation, purchase, consumption - each of
these steps there is morality in action. Every thing is
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mentally trying "on itself" loses its value amid the
growth of new things. Psychoanalytic perspective on
"cultural” needs and consumption as ways to meet
them simulation reveals the ideological nature of this
practice. Things cease to be, they appear as signs of
their presence [1].
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From the history of human we know many
examples when the exposure of different ideas and
ideologies led the nation and the states, the people
and the society, either to prosperity and freedom, or
to the crisis and death. Every nation has its own
traditions and heroes.

Only then national ideology contains the
principles of humanism, expresses the will and noble
aspirations of the people, when it unites the society,
becomes a powerful factor in the realization of its
creative and humanistic potential of its abilities.

The history knows many of states in which
ideological instability had a negative effect on their
development. For example, during the invasion of
Tchinghis Khan. Conquest of Turkestan by Tsarist
Russia, some leaders were able to mobilize all
available forces to unite people to fight with the
enemies, causing our country finds itself in the
networks of dependence.

Every idea and ideology, if it is not based on
the principles of humanism and justice, does not
express the soul of the people and its desire for
progress is essentially anti-national force that holds
society to degradation.

World experience shows that the destructive
ideology can temporarily take in a society dominated
by introducing the masses in delusion artificial
attraction, deception and tricks. For example, the
ideology of fascism in Italy and nazism in Germany
in the 20-40s of the XX century, eventually brought
untold misery not only to the peoples of those
countries, but also to millions of people on Earth.

Doi: &os¥ef http://dx.doi.org/10.15863/TAS.2015.09.29.33

As emphasized by the President of the Republic
of Uzbekistan Islam Karimov: "...At the present
stage, of human development updated principles the
idea must be countered only the idea the ignorance
must be fought only education," and it is a historical
necessity.

For centuries, ideas and ideologies reflected and
still reflect the dreams and aspirations of the people
of a bright future, of the equitable life society. The
history of each nation consists of many stages of the
struggle of the progressive ideas and views for these
high goals and objectives.

The Central Asian region is one of the oldest
centers of world civilization. In the first Millennium
BC in this area has occurred the separation of craft
from agriculture, and even earlier - in the Bronze
Age cattle separated from agriculture. Political life
was based on military principles of democracy and
run by the Council of elders. At the head of the
Council was the Governor, elected by the people.

The spiritual life of the East in general, and the
Central Asia, in particular, was full of creative,
progressive ideas of other peoples of the world. A
deep trace in the historical development left of the
doctrine of humanity, the foundation of which was
laid ideas about the ideal relationship between people
in the family, society and state in accordance with
the principles of "What you wish for yourself, do not
desire others".

The ideas of creating virtuous city, as the best
model of social order that ensures the achievement of
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happiness citizens have been the central in the
teachings of Farabi, Beruni, Alisher Navoi.

Farabi in his work "The treatise on the opinions
of the inhabitants of the virtuous city" puts forward
the idea of creating a city that would serve the
interests of citizens. To this end, he shared the cities-
states for ideal or virtuous and ignorant. The ideal is
a city that exists on the basis of mutual aid residents.

Beruni was against national and religious
constraints that hinder the establishment of right
relationships between people. He extolled the
goodness and nobility of man. Kindness, in his
opinion, is to desire the good for all people, and
whenever possible help matters.

Alisher Navoi in his poems "Farhad and
Shirin", "Saddi Iskandari" and other works called
people for creative work, kindness, construction of a
virtuous state, extolled the idea of friendship between
the peoples who spoke out against injustice,
instability in society, participation or management of
various wars and conflicts.

But also history tells us that the destructive and
creative ideas are two forces that constantly struggle
on the world stage. While in the world there is a
desire to progress and value creation in society will
be born good ideas. The appearance of the
destructive, inflammatory  ideas  encourages
inhumane, greedy ambitions, selfish reactionary
goals.

One of the most reactionary and aggressive
ideologies acted fascism, representing the militant
racism, chauvinism, aggression, violence and total
power of the state and leader. The victims of fascism
were more than 60 million people. Specific historical
interpretations of fascism allow us to see its
ideological contours in Franco's Spain, Japan of 30-
40-ies of XX century, Portugal’s A.Salazar regime
of 1932-1968, Argentina under President Peron
1943-1955, Greece of the late 60s, during certain
periods of the government in the South Africa,
Brazil, Chile etc.

A form of fascism is the racism that is an
unscientific belief system, according to which people
are divided into supposedly "higher" designed to
guide and manage and low and unable to historical
creativity. Racism seeks physical separation of
peoples on the basis of race, direct suppression and
oppression of those who prevailing conditions are in
the position of underdeveloped and underprivileged.

Using the ideas of racial superiority
A.Gobineau, as well as a number of provisions of
philosophy of I.Fichte, G.Treutschke,
A.Schopenhauer, F.Nietzsche theorists of German
fascism had built their ideology on the priority of
social and political rights of a certain mythical
people - "Aryan", to which were referred the
Germans, the British and a number of Northern
European peoples. In accordance with the
recognition of its privilege was proclaimed support

policy of states "“culture-creating races” and
merciless destruction of "kulturgutraub™ (on German)
people - Jews, Gypsies, Slavs, etc.

All this suggests that from the Nazi rebirth not
insured by any national, religious and other
ideologies, standing on the principles of political
reconstruction of society, preserving the privileged
position of the indigenous population, the adherents
of the "true faith" of hegemon of the historical
process and offering radical means to ensure these
groups desired social status.

Thus, society is extremely attentive to the
emergence of ideas and ideologies seeking to
consolidate someone's social superiority at the
expense of other citizens and not wanting to stop
short of any kind of social price to reach its goals.
And although this attitude to fascism dramatizes of
the authoritarian methods of governance in
democratic regimes, however, it allows seeing the
danger, the violence escalates, national militarism
and other features of this aggressive ideology, which
is fraught with the destruction of a civilized form of
society.

One of common form of inhumane, destructive
ideology is religious fanaticism and extremism. At
certain times these ideas prevailed in the West and
the East prevented the development of free thought
and social progress. At this time, many brilliant
scientists and thinkers such as Copernicus, Galileo
and others were persecuted by religious fanatics. For
his scientific views Giordano Bruno was the victim
of religious obscurantism.

In the East various oppressions suffered such
great theologians and scholars as Imam al-Bukhari,
Ibn Sina (Avicenna) and others. Religious fanatics
were executed for freethinking Mansur Hallaj,
Nasimi, Babarahim Mashrab, with the participation
of his son Abdulatif was killed a brilliant astronomer
and statesman Mirzo Ulugbek.

One of the most dangerous and destructive
ideologies at the present stage of development of
society is terrorism, particularly international. Spread
in the 60-80 years of the last century terror as a
special type of action means imposing the will of one
person or group to other used methods of
intimidation, physical violence. They can take
various forms, such as an armed revolt, taking over
the premises, hostage-taking, murder of political
leaders, government officials, participation in
revolutionary = movements, psychological and
spiritual effects, interference in the affairs of other
states, etc.

With the hands of terrorists killed presidents of
the USA J.F.Kennedy (1962), of Egypt A.Sadat
(1981), Prime Minister of Indira Gandhi (1984), of
Sweden Olof Palme (1986), the President of
Pakistan, Zia-ul Haq (1988), the Prime Minister of
India Rajiv Gandhi (1991), the Prime Minister of
Israel 1.Rabin (1995) and other. Although the act of
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terrorism is accomplished primarily by one person or
group of people, they are backed by specific
organizations and movements. Through terrorist acts
these circles are achieving their political goals and
objectives. Worldwide known terrorist organizations
such as the Irish Republican Army in Ulster, Hamas
in Palestine, the Liberation Tigers of Tamil Elam in
Sri Lanka, the Taliban in Afghanistan. The wide
spread of terrorism received in the post-Soviet space.

As practice shows every idea or ideology, if it is
not based on the principles of humanism and justice,
does not express the will of the people and their
aspirations for progress becomes essentially anti-
national. This ideology leads society to stagnation to
the weakening of the state to degradation.

Has no perspective an ideology, claiming a
monopoly position in society, to be absolute truth.
Confirmation of this could be the absolutization of
Communist ideology in the "Soviet" version.
Subjugating and covering all areas of personal and
social life the Communist ideology became the
dominant ideology. It firmly rejected the historical
past, the national values of the peoples. Identifying
its teachings with the truth in the last instance, the
Communist ideology was considered all other
ideologies as a mistake or a deliberate lie, and their
carriers, either as enemies or as dark and lost people
who must be re-educate. Spreading a single
ideological faith, suppressing any dissent, it sought to
create a "new society", a "new man" with new ideals.

In a socialist society, which served as the
Foundation of the Communist formation of the
government and the people, conceived as an
indivisible entity. Paradoxically, the people believed
and was convinced that the government expresses
their interests deeper and fuller than they themselves
could do it. This ideology included a series of myths
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about leadership as the only force in society, the
ruling party - the Communist party and the leading
role of the working class. The media had to be one-
sided and the glorification of the existing regime, its
leaders and their achievements.

A gross perversion of the essence of
communism and the ideology was the basis for the
emergence of the Stalinist regime, which theorists
suggesting the idea of the intensification of the class
struggle as social construction, created the
ideological basis for public entities (socialization of
production, industrialization of the national
economy, collectivization of the village, etc.) by
means of terror and genocide of the civilian
population.

In the process of building a "new society" was
underestimated, and even denying the importance of
the economic freedom of individuals, competition
and unequal remuneration for work. As a
replacement of its categories were considered
unearned income redistribution, political regulation
of economic and social processes, and conscious
establishment by government norms and principles
of social equality and justice. In other words, the
main prerogatives of the socialist doctrines possessed
by the state, but not the individual. Conscious
control, but not evolutionary processes, politics, but
not economics.

Humanity at different stages of its development,
set different goals and decided their various means,
not least ideological. In the Republic of Uzbekistan
national ideology is a very important part of the lives
of millions of people of different nations and ethnic
groups, and it is becoming a powerful factor in the
formation of social consciousness. The lack of
progressive idea and ideology deprives a person,
society, state strategic goals to progress.

5. Karimov 1A (2011) Uzbekistan na poroge

dostizhenija nezavisimosti. T.: Uzbekistan,
2011.
6. Karimov 1A (2008) Juksak ma#navijat —

engilmas kuch. T.: Ma#navijat, 2008
7. Makash UO (2004) Filosofskie traktaty Al'-
Farabi // Vestnik KarGU. — Karaganda, 2004. -

Ned.,

8. Navoi Alisher (1972) Pojemy. M.: 1972. pp.
215-315.

9. Timofeev IV (1986) Biruni. — M., 1986. — 304
p.

10.Jerkaev A (1994) Duhovnost' — jenergija
nezavisimosti. T.: 1994.
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Development of synergy science has effected to
all spheres of subject. As imbalanced manner of
thought and paradigm of a new subject, it created
new methodology of learning man and the world,
generally all beings. For example, through this
methodology a new and untraditional approach of
studying human comes to exist. Analyzing and
researching the features of the issues of human
intellectual, below the mind (bottom of
consciousness, consciousness, reflexes, instincts etc.)
out of mind (will) and above the mind (super mental)
in the basis of the new approach began in
philosophy.

The characters of resources of human’s interest
and need are changing in the process of his life
activity. Nowadays it is impossible to satisfy the
needs of human demands in a simple way and there
is increase in demand for stable way of human life as
the system resource is getting complicated [7, p.5].
Nowadays vast knowledge and imbalanced manner
of thought is very important in the period that
demands human’s activeness and self-adaptation. It
is getting extremely necessary to attract, types of
self-conscious action and the root of elements, self-
organizing in order to be active, and fulfill the
requirements.

According to the opinion of G.Khakin, one of
the founders of synergy about understanding the
issue of the world, there is not any complicated
system than human and human society that surround
us and existence we observe. That is why it can’t be
right to say that nowadays scientific thought has
achieved perceptible goals on studying them [9,
p.67]. Because there was not necessary condition in

differentiated traditional scientific knowledge which
lies huge depth between lifeless and living being
nature, substance and thought (idea, spirit,
spirituality), invisible obstacle and ravine between
nature and society. On the contrary, subject during its
development has become a threatening power in the
society and life of nature and human. Because
differentiated scientific knowledge that keeps an eye
on material development, namely, on nowadays-
practical benefit, in addition, that considers the
progress of spiritual eminence as not so important
could have given especial result. What is worst, such
kind of approach cause the weakening of spiritual
powers of human and society.

Later subject began feeling needs on working
not only with separate trends that expresses the
nature of insignificant, some natural or social
phenomenon, but also with methodological direction
among subjects with the capability of interpreting
specifically and explains the development
mechanisms of all available system in the world. In
such condition synergy science has been put in a
system as the way of scientific thought and
developed as the subject of methodology.

Although human’s characteristic quality and
features such as his appearing, spirit, physiology,
morality, world outlook, activity, his role in social
relations, belief in the spheres of modern subject
were studied, his self-organizing has not nearly been
studied yet.

The aim and essence of synergetic analysis of
human’s self-organizing is not only studying as
physiobiologic but also as social and spiritual nature.
It is emphasized that human, person self-acts
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(spontaneous) and develops in philosophy, scientific
awareness and in dialectology, but it is not showed
how it is implemented.

So, can we study the person as a whole system
in the sphere of synergy?

In fact, the methodology of «Human — as a self-
organizing system» had not been studied by any
philosopher since the classification and legalities of
synergy came to exist. Afterwards, self-organizing
having been synergetic interpreted; the attempting of
clarifying of this issue began. For example, the
legalities of self-organizing in human formation is
also being studied on the basis of the synergy legality
now.

It is being admitted that human can self-
organize in the basis of his internal legality as a
biosocial and spiritual being. The degree of human’s
self-organizing can be divided into three: physic-
biological, spiritual-moral and social. Although these
degrees are realized on the basis of evolutionary
progresses they are closely connected with each
other. From this point of view human is a system
consisting of connections of natural-social system. It
proves that synergetic progresses are available in
man who has characteristics and property of self-
organizing:

Firstly, human is an open, complicated, self-
organizing inconstant system. This character forms
the research base of synergy.

Secondly, the states of disorganization,
evolution, order, self-acting, self-development, self-
control, self-creating, passing from chaos to the
orderly, inconstancy are observed in the human self-
organizing progress.

Thirdly, human’s mental spiritual state is
imbalanced open system. That is he takes matter and
energy from outer surroundings and keep his inner
imbalanced state and he acquires opportunity of
passing to more complicated feature and structure.

Fourthly, it can be useful to apply synergy
tendency and method in investigating human self-
organizing and also solving problems in human’s
non-mental processes and states[3, p.67] .

It gives the opportunity to choose any ways of
development specific characters by regulating
evolution tendency of synergy development stages.
Evolution process will appear in human as it appears
in nature and society.

As |. Prigogin and |. Stengers emphasized that
synergetic paradigm, explains new conversation of
human with nature and serves to clarify its gist [6, p.
9-12]. Moreover synergetic investigates human’s
self-speaking and new conversation with others.

Human's self-organizing is connected very
closely with self-acting and self-fulfilling process.
They are considered not only introduction self-
organizing but also the basis of effective mechanism.
That’s why It is expedient to investigate human

beings on the basis of imbalanced and social
synergetic methodology.

According to the synergetic point of view for
this object in progress should have following
features: 1) enough existence of elements and
contents which are able to self-organizing; 2) Self-
organizing object should be in open condition and
exchange matter and energy with atmosphere
surrounding him; 3) Being in inconstant position of
this object; 4) object being in progress should not be
limited only with carrying out through reason and
result, necessity but also demands to consider such as
spontaneous, progressive, deterministic, chaos
developing progresses.

If we take into consideration above mentioned
characteristics, it is expedient to investigate human
as self-organizing system. If we say it according to
the inner features of system human should have
following essential features; self-keeping; self-

management; self-development; self-sufficiency;
self-trying; self-organizing; self-criticizing; self-
realizing; self-controlling; self-upbringing; self-

order; self-assessment.
These features are also inherent to the social

system and these processes form synergetic
investigation circle.
Synergetic approach to human is a new

approach to health and perfection of human. By
expanding, the principle of complexity composed
from simplicity synergetic creates a new chorism (it
emphasizes having new features under the effect of
elements in certain system).different components
will be in mutual relations through chaos, as a result
a new feature and gist appear. So, in some cases
activity of individual or a person can be a result to
important natural, social and historical events. In its
turn, it shows the fact that the study of human as a
complex system is very important[5, p.99-13].

The intensive civilization of science and
technology in XXI century, the revolution of
computer put a lot of problems in front of humanity.
A man and his spiritual world plays important role in
getting rid of problem and in forming balanced
society.

Person , especially the activity of youth has a
great influence on the civilization of the humanity
which is connected firmly with the development of
philosophical thought. Therefore the society and
social processes are responsible for the spiritual
perfectness of each person and his maturity[4, p. 39-
61]. If person, generally man shows his existence as
self — organizing system, it’s impacting factors will
show themselves from quality side in the same
system. It can be said that society and its inner
members have an impact ,on defining the spiritual
and moral norms of a man and in changing them by
logically thinking.

At present times to form the new world outlook
based on the ideas of independence is considered one
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of main duties in our society. As president Islam
Karimov emphasized that it is impossible to form
new society without changing the man’s world
outlook and his ideas [1, p.145]. If so, every man
should have the thought and world outlook which
can be appropriate to the requirements of modern
science and to the idea based on forming
democratic  society in the process of self-
organization. This is to use the spiritual tradition and
heritage wisely  and self —organization, self-
criticizing, self- controlling are necessary in the
processes coming after educative process.

As a man organizes himself biologically,
physically and socially, he can organize himself
spiritually. The spiritual world has a character of
impacting and changing the acts and activity of a
man as an exact system[8, p.145]. Beside, self-
organization of a man from spiritual side that is,
forming his spiritual world happen on the base of a
number of philosophical and scientific categories.
But the synergetic interpretation of spiritual self-
educating nearly cannot be seen in literature and in
periodicals.

We study the processes of  spiritual self-
organization of a man and the philosophical mean of
the expression as “spiritual world”, ”spiritual food”
“spiritual impact”, “spiritual power” should be
investigated.

Of course, in spiritual self-organization thought
is main element and mean. Besides this, there are
such kinds of necessary elements in spiritual self-
organization that they serve to organize spiritual
thought.

When we investigate spiritual self-organization
as a system, we should know its metaphors of the
system from synergetic point of view.

In studying society a philosopher scientist V. V.
Vasilkova shows these metaphors of the system:
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1. Mechanical metaphor or “close system”
outlook;

2. Organic metaphor or “open system”
outlook;
3. Natrokibernetic ~metaphor or “carving

system” outlook;

4. The importance of corporation and unity in
organizing the system of cultural metaphor;

5. Political metaphor. Relations, contests and
conflicts among individs and groups about
government: a model by Flud and Jackson. [2, p.
151-152].

These metaphors can be used as a system to
investigate a person, but it is natural that some
metaphors may be changed.

In peoples’ spiritual self-organization it is
important to use information and spiritual impact,
spiritual wealth and traditions purposely. The main
cause of fanaticism and dogmatism spreading in the
world is related to ending spiritual system and
importance of moral system. Because people are
adopted to moral tend than spiritual forming. So
there is a connection between peoples’ spiritual
world and moral state. That is, in spiritual self-
organizing, moral prepareness and intention are
important [10, p.134]. If a person is completely away
from spiritual process, his or her spiritual state can
never observed. So spiritual state needs a relation
with exterior spiritual world. Exterior spiritual
environment has social character that people can not
accept directly. Because a person is an individ, he or
she must realize their self-conciseness too.

In conclusion, studying peoples’ spiritual self-
organization and investigating its scientific bases
helps to open peoples’ new sides, intensify mental,
sensibly and social activeness of people in the future
and lots of moral-legal and spiritual problems can be
solved.
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