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MOLECULAR OXIGEN STATES AND THEIR STRUCTURES IN ASPECT OF PHYSICAL
PROCESS OF INTERACTION WITH ETHER

Vinogradova M.

Doctor of Science and Technology, Academician of ICCIA

(Information, Communication, Control International Academy),

Abstract

Saint-Petersburg, Russia

It was observed the peculiarities of intramolecular bonds of oxygen atom, which explained in works [2-3]
with help of notion about dipole’s atom structure and her interaction with celestial ether [1]. Just the interaction
with celestial ether across alteration of frequency of dipole’s pulsation explains the processes do not attended by
eradiation. There is shown that various states of oxygen molecule have to differ by various dipole’s structures and
various frequency of interaction with ether, determining functionally the state peculiarities. There are known triplet
and two singlet states of oxygen molecule O2[5]. Accordingly of classification of molecular particles [4, p. 8] and
conclusions of present work, they correspond with dipole structures — in first case of molecular biradical O . In
two other cases there are molecules, composed from temporal ion’s configurations O" and O ~ of atomic ions

various for each from two atoms.

Keywords: molecular biradical, molecular ion, atomic ion, airions, singlet state, activation, ionization, dis-

synchronisation.

There is difficult to explain the structural peculi-
arity of different oxygen states and they instability ac-
count of transition from one to another [5] - without
knowledge of dipole’s structure of oxygen atom and
molecule [1-3]. The singlet oxygen state does not just
excited molecule O, with higher level of energy, deter-
mined by increased amplitude of hesitation of dipoles
[1]. But this is some-thing else, connected with itself
atomic structure. But what is it namely? There is known
from common notions that singlet oxygen state is vari-
ety of airions forming from molecular oxygen biradical
at his activation under action of outer source of energy,
forsaking underanged central bond O-O, but with pos-
sible loss of neutral state by atoms, i.e. at ionization.

Fig.1. 32- dipole’s structure ofmoleculai; bi

There are mostly striking ionization by electricity
charges or radioactive eradiation, thermal ionization,
photoionization (ultra-violet eradiation).

Oxygen molecule is itself the molecular biradical
keeping in usual state two single uncoupled electrons in
the valence level in a view of quantum chemistry. In a
view of notions about dipole’s structure of atoms - mol-
ecule Oz has from two atoms O two free pulsatory di-
poles becoming oscillators almost parallel one to an-
other [2,3] and giving paramagnetism to oxygen mole-
cule. Dipole’s structure of molecular biradical O is
shown on fig. 1.

radical O,. Outer electrons in dipoles are shown blackened. Two

valence dipole | and Il pulsate almost parallel one to another in direction to and from centre of own atom .

Activation of molecular structure with loss her
neutral state is natural result of it ionization. For exam-
ple, striking ionization with estrangement of electron

from one pulsatory dipole leads to forming the positive
molecular ion Oz — e = O2*. This is shown on the fig. 2.

Fig. 2. Dipole’s structure of molecular ion O;*: O* - O.
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Then it is forming intermediate dipole-II’ taking
no part at interaction of molecule with ether. Destruc-
tion of one uncoupled dipole-Il of molecule O stipu-
lates the process of change of her state with loss of neu-
tral and partial loss of interaction with ether. For this
reasons the second uncoupled dipole-I, as at ionization
of atom, increases the frequency of pulsation, support-
ing for two-handed interaction of molecule with ether.
The entirety of all molecule O ; secures by pulsation of
valence dipoles with frequency in function of ioniza-
tion energy W.ou = =12,077 eV [3].If before ionization
the frequency of their pulsation has magnitude

® 02= Whon 02 /n = 12,077 €V/4,1359.10 5 eV.s =
2,92.10 %5t

so remaining in molecule dipole-I must pulsate
with frequency no less ~ 2 m o2 1/s. But interaction with
ether by thickening pulsatory remaining dipole-I might
be compensate by two dipoles, pulsatory with differ-
ence of phase on frequency of hesitation on Y period
(fig.2). There are dipole-I and neighbor right with him
-dipole -I’ more deep submerged: two by turns pulsa-
tory electrons. Then frequency of their pulsation is de-
termined of ionization energy = Wuon o'2=11,5 €V [5].

This picture shows perspective of double bond
forming by pair various phase oscillations of electrons

pulsatory with frequency o o*2= 11,5 eV / 4,1359. 10
15 eV.s=2,78.10%° 1/s. This is peculiarity of interaction
with ether of dipole’s structure of molecular ion O*. It
is noted a big quantity of ionizated oxygen in atmos-
phere of very hot stars. These are mostly stars of spec-
tral type B1, with suitable conditions for striking ther-
mal ionization. In conformance with New cosmogony
[7-9], they belong to stars realized the synthesis of two
periods of chemical elements and appeared on stage of
synthesis no more 3-d period. Yet, the striking ioniza-
tion is not single chance for ionization of molecule O,
rather, for composing it individual atoms. Hydrogen
peroxide H.O- has dipole’s structure Oz in it base, and
therefore the loss of neutral by oxygen atom might be
watch on the structure of H.O, This case might be
come at decomposition H,O; inside of alkaline me-
dium: for obtaining of electron by structure of molecule
keeping in neutral medium underanged bond with
ether. Decomposition H>O; in neutral medium leads to
forming hydrol molecules and molecular biradical O;.
Two hydrol molecules H20 and one molecule O2, form
from two molecules H202, that is shown in a view of
dipole’s structures on fig. 3.

Fig 3. Disintegration (decomposition) of two molecules H>O in neutral medium.

But it is going by other way at presence of NaOH:

H0;+ Na*OH ' =HO sy +H*+ OH "+ Na*+n
large calorie/mol.

Alkali takes away the proton from one atom of hy-
drogen, so asymmetric atomic particle HO - O “remain.

The change of dipole’s structure of interaction with
ether of hydrogen peroxide after loss of proton from
right hydrogen atom is shown on the fig. 4:

Fig. 4. The change of dipole’s structure at decomposition of hydrogen peroxide in alkaline medium.
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In the next moment the right part of structure re-
mains without hydrogen atom: discharging electron of
hydrogen dipole forms new dipole- I’” in left side from
dipole-I, before this bonding with hydrogen. This is
leads to dissynchronisation of left and right pulsatory
dipoles of past biradical with corresponding decrease of
frequency of hesitation for interaction with ether. These
two dipoles I and I’ could pulsate in different phases
and with unknown frequency of exchange with ether by

neutrinos. Peroxide’s ion Oy appears potential source
another oxygen state, for example, singlet state, having
2 coupled dipoles into one from two atoms [5].

In reality this state of structure with 2 coupled pul-
satory dipoles into one oxygen atom, but other atom ap-
pears without pulsatory dipoles, arises in result of inter-
action with strong oxidator, for example chlorine, Cl,

[6]:

HO2 +Cl+HO0+Na*=0-0"+H+Cl+ClI'+H,O+Na"=0"0 "+ H,0 + NaCl + H CI.

Fig. 5a.

Hydrogen in aspect of hydride-ion H forsakes di-
pole-Il (fig. 5a), in order to come into reaction with
chlorine, realize transfer Cl; to state Cl + ClI-, so that
from dipole-11 remains only positive charge.

The last positive charge forms intermediate dipole
-II” instead of pulsatory dipole-11 (fig. 5b).

Fig. 5b.

Molecule H,O, appears by showed way twice ion-
izated, so that it is become full dissynchronisation of
pulsatory dipoles of O biradical — he ceases exist. In-
stead of two pulsatory dipoles from two atoms (fig. 1)
pulsatory dipole-I either doubles the frequency itself
pulsation on interaction with ether, or distributes dou-
ble lading on two-handed: on dipole-l and neighbour-
ing left dipole - I"’, formed again after the loss of proton
by hydrogen atom (fig. 4). Two dipoles abreast pulsate
in turn in two different states (fig. 2) and (fig. 5b) — un-
less not in this deduces the cause of peculiar activity of
oxygen in these peculiar states? One from atoms of an-
alysable oxygen state (fig. 5b) appears by positive
atomic ion, other — by negative atomic ion: O*- O ". Sit-
uation is extremely instability because in next moment

electron could jump away from intermediate dipole-I"’
and reinstate pulsatory dipole-I1 from intermediate state
II’’ and reinstate all molecular biradical of oxygen. Ex-
tremely small duration of life of both transitory singlet
forms of molecular oxygen states may be explained for
this. Notion about dipole’s structure of atoms, obtained
them in process of starry synthesis [9], opens new
chances for study of interaction with ether of atomic
and molecular structures. The ways of concrete deci-
sions, showed on example of carbon for 3 his varieties
[2, 9-11], as appeared, are no less perspective for real
states of oxygen, observed in this work.
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AJIMA30HOCHOCTb KUMBEPJIMTOBBIX BPEKUUI B TPYBKAX JIAJIJIBIHO-
AJJAKUTCKOI'O ITOJIA

AaryxoBa 3.A.

K.2.-m.n, Hayunweiti compyonuk rabopamopuu 2eono2uu KUumbepaumos u 0.1a20poOHbIX Memaios.

DIAMONDITY OF KIMBERLITE BREAKS IN PIPES OF DALDINO-ALAKYT FIELD

Altukhova Z.
Candidate of geological and mineralogical sciences,

scientific employee of the laboratory of geology of kimberlites and noble metals.

AHHOTAUUA

B cTatbe paccMaTpuBaroTCs BOIPOCHI HEPABHOMEPHOTO paclpeeseHus anMasa B Opekunsx. OHu 00ycioB-
JICHBI HEPABHOMEPHBIM HX paclpe/ielicHHeM B MaHTHH. boiee Hu3Kkne conep kaHus B aBTOJIMTOBOM OpEKIUH CBS-
3aHO C UX PAaCTBOPEHUEM B pe3yNIbTaTe BO3AEHCTBUS MIOCTMarMaTHIeCKUX (hIIIONI0B.

Abstract

In pipe discuss contents diamonds in mantic and context influence , rapid introduction kimberlitic rocks. And
the absence of their mixing during the implementation process.

KiroueBble cjioBa: KUMOEPIUTOBBIA MarMaTi3M; KUMOEPIUTOBBIC TPYOKH [lammbIiHO-ANaKUTCKOTO IO,
pacopeacjacHue ajiMmasa B MACCUBHBIX U aBTOJIMTOBBIX KI/IM6epHI/ITOBbIX 6peK‘II/I$IX.

Keywords: Kimberlitic magnates. Kimberlitiuc pipes in Daldinskia, Alakiutskia of fields Yakuta. Diamonds

in massive and avtolitical kimberlitic breccias.

OcoOeHHOCTH KHMOEpIMTOBOTO MarmMaTrh3Ma -
9T0 cooOlIecTBa TPyOOK (IOJsi), BBIIOJHEHHBIX KHM-
OepauToBbIMU OpekumsaMu. OHH XapaKTepH3YHOTCS He-
PAaBHOMEPHBIM pAaclpeeiieHHeM BCEX ClIararominx
KOMIIOHEHTOB, B TOM YHCJIe W anMa3oB. B obmactsx
BO3HHKHOBEHHUS MarM HCTOYHUKOM HH(OPMALIUH O CO-
CTaBe M COCTOSHHU BELICCTBA SIBIISFOTCS BKIFOUCHUS.
IIpobnema BkItOUEHUI COEPKUT BO3MOKHOCTD pelie-
HHA TaKUX 3a7a4, KaK MCXaHHU3M MaFMOO6pa3OBaHI/IH
Ha Pa3JINYHBIX YPOBHAX T‘J'Iy6I/IHHOCTI/I, POJIb JICTYyUYHUX
KOMIIOHCHTOB B IIPOLECCE PA3BUTHUA MarMaTu4€CKoro
oudara, KpUCTaJLIM3aLlMI0 UHTPY3UM 1107 ByJKaHAMU U
CY6ByHKaHaMI/I, JUHAMHUKY IoabeMa MarM, COCTaB HE
TOJIKO MAaHTHH, HO U HHU30B 3eMHOIl KOpbl. B Goub-
IIMHCTBE TPYOOK MHUpa CpelH BKIIOYCHHH YIbTpaoc-
HOBHOT'O COCTaBa CaMbIMHU PaCIPOCTPAHCHHBIMH SIBJISI-
F0TCS TapLOYPrUThI, JIEPLUOLIUTHL K 00Jiee PEAKU OJIH-
BUHUTHI Wi JyHUTHL. (Cobones,1975; Kumbepauts! u

KHUMOEpIUTOTION0OHBIE ITOPOJIBI
Nixon, 1975, 1978).

st pa3paboTkn Monenu oOpa3oBaHUsl KHMOep-
JIUTOBOM MarMbl W €€ BIIMSHUS Ha KaueCTBO aJIMa30B
Ba)KHO BBISICHEHHE 3aKOHOMEPHOCTEH paclpeeleHns
aJIMa30B B KUMOEPIMTOBBIX Opekunsx. OHU cojepikaT
CBEJICHUSI O CTaAMAX ITOATOTOBKH HMOPOJBI K ILIABIIE-
HHUIO, CAMOM MEXaHHM3Me IUIABJICHUS M KPUCTAJLIM3a-
nuu. ConepikaHre alMa3oB OOHAPYKHUBAIOT MIUPOKHE
Bapualuy B aIMa30HOCHBIX opojax Tpyook. Ilapare-
HETHYECKUE B3aMMOCBSI3U KUMOEpIMTOBOH Marmbl U
aMa30B He ciy4daiiHbl. OHM ONpeeNsIOTCs T'e0JHA-
MHUUYECKHMH YCIOBUSIMU 3apOXKIEHUsT KUMOEPIUTOBOM
MarMbl 1 MEXaHU3MOM BHEJIPEHHs, arpECCUBHO BIIHS-
IOIIMM Ha COXPaHHOCTh ainMa3zoB. MHdopmarms o6
YCIOBUSIX 3apOXKICHUSI M IBOJIOLUHM KUMOEPINTOBOM
CHCTEMBI COJIEpIKaT aBTOJUTHI - BKIIOUEHHS “‘KumOep-

, 1994; Boyd,
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muTa B KuMoepnure”. B pe3ynbTare nccienoBaHuil Be-
IIECTBEHHOTO COCTaBa U aIMa30HOCHOCTH aBTOJIMTOB B
CPaBHCHHH C BMEIIAIONIMMU OpEKYMSMH MOITydCHBI
MHTEPECHBIE IaHHBIE O B3aMMOCBSI3U aJIMa30B C IIETPO-
rpadUIecKUMHU pa3HOCTIMH KUMOCPIUTOBBIX OpeKInit
BHYTPH OTJEIHHBIX OJIOKOB.

SkyTckass KHMOEPJIUTOBAsI TPOBUHIIHS

Skyrckass kumOepnutoBas mnpoBuHLMS (SIAIT)
pacrosnoxeHa Ha ceBepo-BocToke CHOMpCKOH Iuiat-
(hopMBI U Ha ee TEpPUTOPUU pacrojiaraeTcst 25 KuM-
OEpIIMTOBBIX MMOJIEH, BKIIIOYAIOIINX THICATY KUMOEpIIH-
TOBBIX TeJ, MNpPEICTaBJICHHBIX TpyOKaMu HalikamH,
IITOKaMH, )KHJIaMH, HEPEAKO POPMHUPYIOIINX CIOXKHBIE
CONPSDKEHHbIE KOHCTPYKIMH. B HacTosmee Bpems
YCTaHOBIICHO, YTO KIMOEPIUTOBBIH MarMaTHU3M MPOsIB-
JSICSI HEOTHOKPATHO 1 TECHO CBSI3aH C TEKTOHOMAarma-
THYECKMMH TpoleccaMd Ha JpeBHHX IuiaTdopmax
YcraHoBIeHHE BO3pacTa KUMOEPIUTOBBIX TEI, a TAKKe
BO3pacTa TEeKTOHOMarMaTHYeCKOW aKTUBH3ALUH TLIaT-
(hOpMBI, ¢ KOTOPOI MOXKET OBITh CBSI3aH KUMOEPJIUTO-
BBIi MarMatu3M, WrpaeT Ba)KHYIO POJIb B IIpolecce
M3y4YeHUs] 3aKOHOMEpHOCTeH (hOpMUpPOBaHUs KUMOep-
JIMTOB U B TIPOTHO3MPOBAHUHU AJIIMa3HbIX MECTOPOXKIE-
HHH.

Hay4uHyio OCHOBY M€TOZa T€OXpPOHOIOTHYECKOTO
JaTUPOBAHMS, NOKA3aHHYIO HAa MaTepHase psga KUM-
OepIUTOBBIX MPOBHHIMK Mupa H, B IEPBYIO OYepesb,
SIKYyTCKOH, COCTaBJIIET TNPHYPOYECHHOCTH BCIIBIIIEK
KAMOEpIUTOBOTO MarMaTH3Ma K MEepHOAaM UTUTENb-
HOT'O WJIM KOHTPACTHOT'O BO3/IbIMAHMUS KPYIHBIX y4acT-
KOB JpeBHUX Iardopm. CrpaTurpaguyeckum BbIpa-
JKEHUEM TaKHX BO3JIbIMAHHI SIBJISIOTCSI pETHOHAIbHBIE
MepephIBBl OcaKOHaKoMIeHu. HaexHoe BbIeneHue
MEePCIEKTHUBHBIX CTpaTUrpaduuICKUX MepepbIBOB MO-
JKET OBITh OCYIIECTBICHO TOJILKO Ha OCHOBE KOPPEKT-
HOM CXEeMBI BO3pPAcTHOTO pacweHEHHs KUMOepinTo-
BBIX U POJICTBEHHBIX UM MarMaTHTOB.

B nponecce BeneHMsI KOMIUIEKCHBIX paboT 110 BO3-
pPacTHOMY pPacHJICHEHHI0 KHMMOEpIIMTOB M POACTBEH-
HBIX UM MarMaTuToB SKyTCKOH KHMOEpIHUTOBOI Tpo-
BUHIIMHM YCTAHOBJIEHO, YTO B TeUeHHE (haHEPO30HCKOMH
MCTOPHM OTMEYEHBbI 7 AMOX KMMOEPIUTOBOTO Marma-
THU3Ma: MO3AHUN OpA0oBUK (~450-440 MiH. JieT); mo3/-
HUW cuityp - paHHUH JeBoH (~410 — 395 mun. ner),
MO3HUH 1eBOH - paHHuii kKapOoH (—370-320 muH. nier);
cpenHe—mo3aHeTpracoBbiii (—240-215 mutH. 11eT); mo3a-
HerpuacoBblil (—160-145 miH. s1eT), MeIoBOH mepuon
(rpanuna panHero u nosaHero mena, (— 105 — 95 man.
JeT); paHHe-cpeqHuii naneore (50-60 muH. net). bo-
Jlee MHTCHCHBHBIH KMMOEPIJIMTOBBIA MarMaTu3sMm Hpo-
SIBUJICSL B TI03/IHE-ZIEBOH — PaHHEKapOOHOBYIO 3IIOXY,
CpeHe-TI03JHAH Tpuac 1 o3 Hioko 1opy (bpaxdorens,
1995). Ilpu 3TOM, B 10KHOH 9acTH SIKyTCKO# KUMOep-
JUTOBOW MPOBUHIMU LIMPOKO  PACHPOCTPAHEHBI
CpeIHeIane030McKre KUMOEpPIUTOBEIE TeJla, CPEIN KO-
TOPBIX OTMEYAIOTCS IIPOMBIIIIICHHBIE MECTOPOKACHHS,
a Ha ceBepe BCHbIIIKA KUMOEPIUTOBOrO MarmMaruma
MpUIIaCh HA ME3030MCKHUI Mepuoj U KOPEHHbIE Me-
CTOpO’K/IeHHsI NoKa He oOHapyxeHb! (bpaxdorens u
Ip., 1997).

ABTOJIMTHI B Pa3HBIX OPOAAX.

CornacHo ompezaenenuto ['ommanma [4] aBTo-
JIMTBI SIBISIFOTCS TPOM3BOAHBIMH TOH K€ Marmbl, 4TO U
BMEIIAroIas OpoAa, HO 110 CPABHEHMIO C TOCIEIHEH,
nx o0pa3oBaHUE MPOMCXOIIIIO JHOO paHbIIEe, JTHOO
no3xe. MccnenoBareny, u3ydaBIine KAMOECPINTOBBIC
MOpOAbl, OOpalany BHUMaHHE Ha pa3iIudue TEKCTYp-
HBIX NPU3HAKOB JAaHHBIX 00pa3OBaHMN M CpeAd HHUX
BBIJIEISUTH JiBe Tpynmbl. OKpyriible Menkue o0pa3zoBa-
HUSI OHU Ha3bIBAJIM — «IIEJIETTHIY, «Ianmwuim» [9], 6o-
JIee KpymHble 00JIOMKH KUMOEPIIUTOB OTHOCHJIM K paH-
HUM (a3aM BHEPEHUSI.

BkiroueHnsT aBTOJINTOB B BYJIKAHHYECKUX ITOPO-
nax KaMuaTky, HECMOTpS Ha SIBHBIC PAa3IHIHs, HIMEIOT
OonpIoe CXOACTBO B OOIIEH HaIpaBIEHHOCTH MpO-
Lecca dBOJIIOLIUU MarMaTHYeCKon cucTeMsal. Mecneno-
BaTEIH BBIACISIIOT KCEHOJMTHI, aBTOJUTHI, PEITHKTO-
JUTHL. Tak Kak BCSIKOE CYIIECTBEHHOE B3aMMOICHCTBHE
paciulaBa ¢ KpUCTAJNIMYECKON MOPOJOH OCYILECTBIIS-
eTcs TI0 CXeMe KCEHOJIUT — PESTUKTOINUT — aBTOJIUT, OHU
MIPU3HAIOT, YTO AMATrHOCTHUKA aBTOJIMTOB U PEIUKTONHU-
TOB Ype3BbIUYANHO 3aTpyAHEHA. [Ipu 3TOM B OTAENBHBIX
paboTax cCOIepKUTCS BaXKHbIH BBIBOA O TOM, YTO MPO-
OneMa BKITIOUCHHH CITUBAaeTcs ¢ MpobieMoi (ha3oBBIX
COOTHOIIIEHHH B Marme. KceHonuTaMu sIBISIOTCS BMe-
HIaloIue MeTaMop(UIecKre u 0CaJOYHbIC TOPOABI, HE
HECyIIHe HHUKAKHX CIIEAO0B BEUICCTBEHHOTO B3aHMO-
JEHCTBUS KUIKOH U TBepaol (a3 B mporecce poxae-
HUSI M OTMHPAHHS MarM. ABTOJIMTaMH OHH TIPEUIAraroT
Ha3bIBaTh MOJHOKPHCTAIIIMYECKUE H TEpPEeXOJHbIe K
HUM Pa3HOCTH HOPOJ, KOTOPBIE BOZHUKIN MyTEM JIO-
KaJbHOM KpUCTAJUIM3ALMM paciulaBa Win oOpa3oBa-
JIUCH BCIICACTBUE CKOIICHUS COOCTBEHHOM KPHCTAIIIIH-
4yeckoi (a3pl. ABTOMUTHI — 00si3aTeNlbHAs COCTaBHAS
4acTh PacIIaBOB, BCTYMMBIINX B CTaJUI0 KPUCTAIIIH-
3anuo. OHM YeTKO KOPPENUPYIOTCS M0 COCTaBy C CO-
JepKalliM WX MaTepHHCKHM paciulaBoM. Penmkro-
JIUTHI — 3TO KPUCTAJUINYECKUE WIIM YaCTUYHO KpUCTaI-
JIMYECKHE OCTaTKH HEIOpacIUIaBIEHHOTo cyOcTpaTa.
OHu MOTyT OTBEYaTh MECTy ¥ MOMEHTY HEPBHYHOTO
POXIICHHUS pacIuiaBa.

ITerporpadusi KUMOepJIMTOBLIX NOPOJ B TPYO-
kax JlanbHsas, 3apanuna, Komcomonbckasi, Mup,
Sxyrckas, YaauHas.

KumOepiuToBble OpekunH, claramouie TpyOoKH
JAHHOTO IIOJIS, MPEACTABISAIOT CcOO0H TeTeporeHHbIe
TIOPObI, TEKCTYPHBIE OCOOEHHOCTH KOTOPBIX OIIpese-
JISIFOT Pa3HOpa3MEpHBbIE BKIIOUEHHS! TITyOMHHBIX IO-
PO, BKIIIOUEHHsI KUMOepinTa B KUMOEpIIUTE — aBTO-
JIUTBI, KCEHOJIUTHI KPHCTAJUIMYECKOro (yHAaMeHTa U
0cajloyHoro 4yexia. PazHooOpaswe TEKCTYpHBIX OCO-
OeHHOCTEll KMMOEPIMTOBBIX IMOPOA B IPHKOHTAKTO-
BBIX, IIPUIIOBEPXHOCTHBIX 30HAX, a TAaKXKe Ha Pa3Ind-
HBIX TITyOMHAX ONPEACISIOT Ha KOHTAKTE ¢ KPYITHBIMU
0JI0KaMH OCaI0YHBIX MOPOJ - 32 KOTOPBIMH YKOPEHU-
JIOCHh Ha3BaHHeE - "TuiaBatonue pudor'.

BrinensieMble Ha OCHOBAaHWH JaHHBIX NTPH3HAKOB
KHUMOEpIUTOBBIE OpeKYNH C MAacCHBHON W aBTOJIUTO-
BOM TEKCTypaMH MMEIOT BBIAEP>KaHHOE IMPOCTHpPaHHE
Ha BCIO pa3BeJlaHHYIO NTyOHHY, HO COOTHOILICHUE TJ1aB-
HBIX THIIOB aBTOJHMTOB C TJIyOMHOH IpeTeprieBaeT 3Ha-
YHUTEJIbHbIE BapUALIUH.
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Puc. 1. Cocmag agmonumosvix Kumbepaumossix opexyuti

OcHOBHOW (hakTOp BBICOKOW aTMa30HOCHOCTH -
3TO coJiepKaHKue alMa3oB B HCXOJHOM cyOctpate. Ha
OCHOBAHMH PE3YJIbTATOB NPEIBAPUTEIHFHOTO HUCCIIEN0-
BaHMsl OTO- PEHTTCHOIIOMHUHCIEHIIMU U MOP(HOJIOTHUH
KPHCTAJJIOB NPEIINOJaraeTcs, 9YTo ajiMa3bl CBSI3aHBI C
BKJTIOYEHUSAMH TTyOMHHBIX IOPOJ 3TOT0 y4acTka. [1pu-
BeZICHHBIE (DAaKThl Ha HAIl B3IV SBIIIOTCA CIEN-
CTBHEM OTHOCHTEIFHO HH3KOW CTENEHH IIIaBJICHUS
YIBTPAOCHOBHBIX MTOPOI.

Takoii MexaHM3M BHEAPEHUS XapaKTepeH st
TpyOok [anbHss, 3apuuma, Mup, Komcomonbckas,
VY naunas-Bocrounas, Ynmaunas-3amagnas. OcHOBHBIE
THIIBI aBTOJIMTOB Pa3JINYalOTCs HE TOJIIBKO CTPYKTYPHO-
TEKCTYpPHBIMH TPU3HAKaMH, HO TJIABHBIM 00pa3oM co-
JIepKaHWEM MHUHEPAJIOB TSDKENOH (hpakuy U aaIMa3oB.

B xuM0OepiuTOBEIX OPEKYUSIX TOCTOSHHO IPUCYT-
CTBYIOT BKJIFOUEHHS KMMOEpINTOB, KOTOPHIE MO TEK-
CTYPHO-CTPYKTYPHBIM OCOOEHHOCTSM W MHUHEpalb-
HOMY COCTaBy OJH3KH K OPOJaM M3 HHTPY3UBHBIX TEI

ABTOJIMTOBbIE KHMOEPJIUTOBbIE OpeK4Ynu B
TpyOkax Janbusas, 3apauna, Komcomoibckas,
Mup, Yaaunas

HeonHOpOoAHOCTH aBTOIMTOBBIX KHMOEPIUTOBBIX
OpeKUuii - TO CKOTUICHHS PETTUKTOB IITyOMHHBIX BKIIIO-
YEHHH B pe3yJbTaTe UX PACTBOPEHHUS], IPUCYTCTBUE aB-
TOJIUTOB-PECTUTOB, Pa3IMUUEe MUHEPAILHOIO COCTaBa
Y4acTKOB U OJIOKOB MaCCHUBHOW KUMOEPIUTOBON OpeK-
YHUH, IpenapupoBanHble (aronngamu. OCHOBHBIE THIIBI

aBTOJIMTOB Pa3IMYaOTCS HE TOJIBKO CTPYKTYPHO-TEK-
CTYpHBIMHM ITPU3HAKaMH, HO TJIaBHBIM 00pa3oM cojep-
KaHUEM MHUHEpPAJIOB TSOKENOH (Qpakiuy W aaMasos, a
TaKk’Ke XUMHYECKHX THIIOB TI'PaHATOB, WIBMEHHUTOB.
W3ydenne Mop¢hoIOrHUECKUX THIIOB ajIMa30B B aBTO-
JUTaX U KUMOEPIUTOBBIX OPEKYMAX ITO3BOJIMIO YCTa-
HOBHTH OTIPE/IeTICHHBIE 3aKOHOMEPHOCTH UX pacrpesie-
JICHUA B COCTaBe KUMOepyinToBbIX Opexunit. Kaxxmas
TpyOKa MMeeT CBOM OCOOCHHOCTH MX PACHpEeIICHHS.
B MeHee H3MEHEHHBIX KHMOEPIHMTOBBIX OpEeKUHAX
TpyOkn Komcomoinbckasi 1Mo CpaBHEHHIO C APYTHMH
TpyOKamMM 3aMeTHa TEH/AEHIHNS YMEHBIICHHS OKTada-
POB B CEpIEHTUHU3UPOBAHHBIX Pa3HOCTIX U MEPEXO-
HBIX ()OPM KPHCTAIJIOB B aBTOJIMTOBOH Opekdnu, Ooee
YSI3BUMBIX B IIpoIiecce KapOOHATH3ALMH TTOPO/I.

MakcumanabHOE KOJIMYSCTBO JBOMHUKOB, HE3aKO-
HOMEPHBIX CPOCTKOB OTMEYEHO B CEPIIEHTHHH3HPO-
BaHHBIX pa3HOCTAX. sl TaHHOW pa3sHOBUIHOCTH Xa-
pakTepHO BBICOKOE COIEpKaHHWE KPHCTAJUIOB CO IIpa-
MaMH H® TPHUCYTCTBHE aiMa30B C IPHU3HAKaMU
KOPPO3HH U MAaTUPOBKHU.

ABTOJIUTHI f1iePHbIe B TPyOKax Y 1auyHas,
3apHuua.

Ha pucynke 2 n3o0paxkeHbl apupoBBIE sJIEpHBIC
aBTONUTHI TpYOOK Y naunas (A, b, /1, E) n 3apauna (B,
I, X).
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Puc. 2 Asmonumer si0epuvie aguposvie meakonoppupogwie 30HAIbHBIE, 000IOUKU C PASTUYHBIM COOEPIHCAHUEM
BUOUMBIX BKpanieHHuKos cepnenmuna. Tpyoxa 3apuuya, Yoaunas.

A, b — asmonumul si0epuvie aguposwvie pazmepom 5-7 cm (Yoaunasn-3anaonas); B — asmonum xpynnonopgupo-
evitl 12 cm (mpybra 3apnuya); I’ — aemonum 6e3vsadepuviil, pasmepom 8 cm, mpyoka 3apuuya; /] — kumbepnu-
mosas opexuust mpyoxa Yoaunas-3anaounas, agmonum 6e3vsadephviii (3,8 cm) ¢ peOKumMu KpYNHbIMU MAKPOKPU-
cmamu cepnenmuna; E — asmonum (7,5 cm) 30nanvhviil, 50po — cepneHmunum KpynHo3epHucmolil pasmepom 2,6
cM, 0bonouka (2,7 cm) ¢ HepasHOMePHbIM pacnpeodesieHueM MaKkpoKpucm cepnenmunuma mpyoxa Yoaunas-3a-
naouas; K — asmoaum agupossiii (6,5 cm) 6 kumbepaumogou dpexuuu, mpyorka Yoaunas-3anaouas.

Cpenu HEX B TpyOKe Y nauHas-3amagHasi BRIACIS-
FOTCS SIIEPHBIE aBTOJIUTHI ¢ aUpOBOH 000J104KOH (A,
B), 30HaNbHBIN aBTOJNUT, SOPOM KOTOPOTO SIBIISIETCS
MoppHUPOBBII CEPIEHTHHUT pa3smepoM 2,5 cM. B
TpyOke 3apHuua (2B) oTtoOpaskeH OKpYIJIbIil aBTONUT
nopdupoBoro kuMoepsIuTa U KpyrmHonopdupoBblii aB-
TOMUT C HEPAaBHOMEPHBIM paCIpeiesICHHEM MaKpo-
KPHCT CEPIICHTHHA 10 OJIMBHHY.

ConepkaHue anMasa B MAacCHUBHBIX U aBTOJIUTO-
BBIX KMMOEPJIMTOBBIX Opexuusix Tpyook FHOOmeiinas,
CeiThikanckass 1 Komcomonbckast (tabn.l) HepaBHO-
MepHoe. B aBTONMMTOBBIX KMMOEPIHMTOBBIX OpEeKUHAX
(tabn. 1) TpyOku IOOuneiinas Gonee BbICOKOE cojiep-
KaHHEe KPUCTAJUIOB IIEPEXOHOTO THIIA, KPHCTAIIOB CO
LIpaMaMu, HO YMEHbIIAETCsl CoJiepKaHue OKTadApOB U
HE3aKOHOMEPHBIX CPOCTKOB, 0oJiee YSI3BUMBIX ISt
IpolLecca PaCTBOPEHHUSL.

Ta6muma 1
Turmel KpucTamioB TBoiiny- Cpoctku CKyIBITYPHI TPABJICHUS
PasnoBugnoctu | Oxra- TTepe-/ Pomoo- Oxkpy- | KH - Hesaxo- | Iomm- Llpa- |Kage-| Kop- | Maru-
6 . XOJI- |JMojeKa- Henepsie | HOMeEp- | IIEHTpH-
peKunit SAPBI TIIBIe MBI | PHBI | pO3Hs | POBKH
HBIE | 3JpBI HbIE€ | YecKue
IO6uneinas
ABTOJIUTOBBIE 21 15 23 12 7 13 4 26 3 3
MaccuBHbIE 28 4 22 11 9 21 4 17 4 8
ChITBIKAHCKAS
ABTOJINTOBEIE 24 7 26 23 7 12 4 4 2
MaccuBHbIE 18 13 20 22 7 15 9 4 3 1 0.5
Komcomonbckas
ABTOJINTOBEIE 30 18 29 3 7 8 4 10 12 2 0
Maccugneie 23 | 25 | 30| 3 12 15 4 | 15 0| 1 |o
C OJIMBUHOM
CepIEeHTHHH3H- 2 25 29 2 9 12
pOBaHbI
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B tpyOkax Ceiteikanckas, Komcomombckas KO-
4ecTBO 0KTadIpoB u Coneprxkanne KomuuectBo pom6o-
JOJIEKa’IpoB OoJiee BRICOKOE B aBTOJIUTOBOM KUMOeEp-
mutoBor Opexunu. CoxepkaHuMe TEpPeXOmHBIX (HopM
ayMasa, a TaKkKe HIMUHEIEBBIX ABOMHUKOB, HE3aKOHO-
MEpHBIX H IOJHIEHTPHIECKUX CPOCTKOB Ooee BBICO-
KO€ B MACCHBHOW KUMOEPIUTOBOM OpeK4nu, B KOTOPOH
OJIMBMH HE CEPIICHTUHU3UPOBAH.

A

g 1 ’Iv‘l “‘l “Wm

> 10

AP ———

ABTOJINTHI Ge3bsiiepHble B Tpydokax Komco-
MoJibcKasi, 3apHuna, YaauHas.

PaznuyHas cremeHb ajJMa30HOCHOCTH Oe3bsijiep-
HBIX aBTOJIMTOB [TO3BOJISIET CBSA3BIBATH IIPOUCXOKICHHE
BBICOKOAJIMAa30HOCHBIX aBTOJIMTOB C YaCTHYHBIM WU
OoJee TMONHBIM TUIABJICHHEM TIIYOWHHBIX alIMa30HOC-
HBIX MOPOJ UCXOTHOTO CyOcTpara.

B r

1s/0r/2m0 11:21

3

Puc. 3 Aesmonumer bezvsadepnuvie 8 mpyoxax Komcomonwvckas, Yoaunas, 3apuuya.

ITloonucu x pucynky. A — agmonum Kpynrnonopghupossiii (7x8 cm) 6 mpyoxe Komcomonvckas; b — kumbeprumo-
easi 6pexuus (10 cm) mpyorayYoaunas-3anaonas; B - asmoaum Oezvsoepuswiil (9x16 cm) ¢ HepasnomepHvim pac-
npeoeieHuem MakpoKpucm cepnenmuna ¢ mpyoke Yoaunas-3anaounas; I’ — agmonum ¢ HepagHomepHwvim pac-
npeoeneHuem MaKpoKpucm cepneHmuna pazmepom 8,5x5 cm ¢ kumbepaumosou opexyuu mpyoxu 3apnuya,; 1 —
penuxm asmoauma (12x4 cm) memHo-cepozo yeema ¢ HEPOBHLIMU OUEPMAHUAMU, 000I0UKA KDYRHONOPDUPOBAsL
cepozo yeema, mpyoxa Yoaunas-3anaounas. E — penuxm menkonopguposoco asmoauma (10x6cm) 6 kumbepnu-
MOoBOU bpeKuUU ¢ 8bICOKUM COOCPAHCAHUEM KCEHONUMO8 0CAOOUHbIX NOPOO, mpyoka Yoaunas-3anadunas; XK —
sKI0UeHUe auposoli nopodsl memHo-cepo2o yeema pasmepom 10x8 cm, mpyoxa Yoaunas-3anaonasn; 3 —
8KNI0YeHUe MenKko00nomoyHot bpexyuu (10x12 cm) 6 mpyoxe 3apuuya.

BbeswsinepHble aBTONUTHI (pHC. 3) XapaKTepHusy-
JOTCSI KPYITHONIOP(UPOBOH CTPYKTypOl KUMOepinTa-
L[EMEHTA, CPEJIM HUX TaKkKe OTMEYAIOTCs MOPPHUPOBbIE
u MenkonopdupoBsle pazHocTH. B TpyOke 3apHuua
cpenn Oe3bsiIEpHBIX aBTOJIHMTOB OTMEUAroTCsi 00pa3o-
BaHUs OKPYTJION WM OBaJbHOW (GOpM TeMHO-Oyporo
BeTa. OHU XapaKTEPHU3YIOTCS OTYETIMBO BBIPAKEH-
HOM MOp(HUPOBON CTPYKTYpOH M BBICOKHM COJIEpIKa-
HueM ¢Qroronuta (oxono 10 %). Huskue copepxanust
IpaHaTOB M MUKPOMIbLMEHHTOB OTMEUYAIOTCSl B COCTABE
TsDKEJION (ppakuny O6e3bsIepHBIX aBTOIHUTOB ¢ aUpo-
BOW CTPYKTYpOH M B aBTOJINTAX C BBICOKHM COJIepiKa-
HUEM KCEHOJIMTOB OCaJOYHBIX Hopox (TpyOka Y mad-
Has-3amnaaHas).

KumoepauToBasi pekunsi ¢ MACCUBHOI TeK-
CTypoii KuMOepJuTa-neMeHTa B Tpyokax JlanbHss,
Komcomounbckasi, CoIThbiKaHCKasl, Y 1auHasi-Bo-
crouHasi, Yaaunasi-3anagnas, FOouieiinas.

KumbepnuToBas Opek4msi ¢ MacCHBHOM TEKCTY-
poli LIEMEHTa XapaKTepU3yeTcs CPAaBHHUTEIHHO MEHb-
LIMM COZIEP’KaHUEM KCEHOJIMTOB KapOOHATHBIX MOPOJ,

YBEJIMUYEHNUEM JIOJIH TIIyOWHHBIX YJIBTPAOCHOBHBIX IO-
PO IO CPaBHEHHIO C OOJIOMKaMH METaMOP(pHUECKHX.
HesnauurtenbHoe cojep)kaHHe KCEHOJHMTOB CIIOCO0-
CTBOB&JIM HHU3KOW NpopaboTKe HX MOCTMarMaTuie-
CKUMH (DITIOMIAMHU M COXPAHHOCTH IIEPBUYHOTO MUHE-
paJbHOTO COCTaBa U anMa3oB. B GonbmuHCTBE TpYyOOK
OpeKuYrH ¢ MaCCHBHOM TEKCTYPOil UMEIOT OoJiee BbICO-
KO€ COZlepKaHHE aJIMa30B 110 CPAaBHEHHIO C aBTOJMTO-
Boii (Janbnss, Y naunas-Bocrounas, Mup). [Ipu sTom
nerporpaduuecKuMn  HaOJNIOJCHUSIMA  YCTAHOBJICHBI
(aKkTbl OTCYTCTBUM IEpEeMENIMBAHMS BKJIIOYEHHH U
KCEHOKPUCTAIJIOB B KUIMOEPJINTOBBIX OPEKUHSIX C Mac-
CHUBHOM TeKCTypoil kumOepnuTa-niemMenTa [1].

AnMa3ssl B MAaCCHBHOI KMMOEPIIMTOBOIM OpeKkunn
KaX 0! TpyOKH MO CPaBHEHUIO C aBTOJIUTOBBIMH pPa3-
HOBUJHOCTSIMU OTJIMYAIOTCSI BBICOKOW CTENEHBIO CO-
XPaHHOCTH, 00Jiee BBICOKOM YaCTOTOM BCTPEYAEMOCTH
KpyIHBIX (-16 +8) KpuCTamuIoB, MAKCHMAIBHBIM COZIEP-
KAHUEM JBOWHHMKOB, CPOCTKOB, KPUCTAJIOB CO IIpPa-
MaMHu U anmas3oB Mmenkoit (-0,5 +0,25) pasmepHocTH.
Takum 00pa3oM, HEpaBHOMEPHOE pacIipeieieHe a-
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Ma3a B TpyOKax 00YyCIIOBJICEHO pa3iMyueM aiMa30HOC-
HOCTH HCXOJHBIX TITyOWHHBIX TIOPOJ, ¥ MTOCTIETYIOIINM
BO3ACUCTBHEM paciuiaBa M (DIFOUIHON (a3bl.

B mMaccuBHOI KUMOEPIUTOBOM OpeKYHH, Clararo-
melt TpyOky Y maunas-Bocrounas, Ha ropusonte +10
cpenHHI Bec KaMHeW m3mensercs ot 1.5 mo 2.4, co-
ctaBisis B cpenHeM 1.8 mr. MakcuMmanbHbIN cpenHuit
BEC aJIMa30B 3a()UKCHPOBAH B HIOKOHTAKTOBOH YacTH
TpyOku B 20 M OT BMEIIAIONIMX KapOOHATHBIX MOPOJ]
(mpoba 52). B 30 m ot koHTakTa (1poba 51) oH noHu-
xaetcs 10 1.9 Mr, a Ha KOHTaKTe ¢ «pUPOM» MPaMOpH-
30BaHHOTO Jojomurta (mpoda 54) cocramiser 1.8 wmr,

TOTJIa KaKk B CAMOW MacCCHUBHOM KUMOEPIUTOBOH Opek-
guu (mpoda 50) cpenHnii Bec kaMHe# paBHsieTcs 1.5 Mr.
XapaxTep pacupeeNeHNs HeNbIX KPUCTAIUIOB OTINYa-
€TCsl OT PaCCMOTPEHHOTO BBIIIE, XOTS MAaKCHMaJIbHBII
CpelHHI BEC alMa30B TaKKe OTMEYAETCS B HETIOCPEI-
CTBCHHOW OJNM30CTH OT KOHTAaKTa TPYOKH C BMEIIAr0-
mumu nopogamu (10.7 mr). Ho yxe B 30 M oT KOHTaKTa
cpenHuil Bec kamHel cHikaercs qo 6.3 mr. Ha xon-
TaKTe ¢ «pru(omM» MpaMOPH30BaHHBIX JOJIOMUTOB U B
camoit KbM oH paseH 8.1 mr.

120 1 YnayHas-
Komcomornbckas BocTtouHas
100 -
80 -
60 -
3apHuua YpayHas-
40 NMampmas 3anagHas

20 -
0 - i g % : 73 §
Mnpecs 2018 33 3, o5 $62a28 3a

a 2a 26

8N

1B2a2A 2
2a 26 2B 2A 2B

6 2B 28

Puc. 4. Coodeporcanue armaszos 6 agmoumax, MAacCusHol, aAgmoaumosol KUMOepIumosulx OpeKuusx ¢ mpyoxkax
Jlanvuss, 3apuuya, Komcomonvckas, Yoaunasa-Bocmounas, Yoaunas-3anaonas.

Wunexcel mopo. 1B — siAepHBIE aBTOJIUTHI, 000-
JOYKHA a(UpOBBIE, MHUKPO3CPHHUCTHIC; 2 —aBTOJMTHI
Oe3psaaepHbIe: TOPPUPOBEIE TEMHO-cephIe (2a); KpyTI-
Honopdupossle ceporo 1era (2A) cBeTyIo-cepble mop-
(upoBsle, kKapOOHATH3NPOBAHHI (20); MEIKOTIOPPHPO-
BEIe cephie (2B); adupoBeie Oe3bsmepHBIC aBTOIUTEHI
(2B); 3a — aBTONIMTOBas KUMOEPIUTOBAsE Opekuus; 36 —
MHTEHCUBHO KapOOHATHU3UPOBaHHAs; 5 MacCHBHas
KUMOepIuTOBas OpeK4usi; 6 - CEpIeHTHHHT.

B 1pyOke Ynaunas-3amagHast 1O CpaBHEHHIO C
VYnauHoii-BocTouHON BbIlIE COJEp)KaHUE aJlMa30B
KPYIHBIX KJIACCOB, BBILIE YACTOTa BCTPEYAEMOCTH Lie-
JIBIX KPUCTAJJIOB M, KaK MPaBUJIO, BBIIIE UX CPEAHUIA
Bec, 0oJyiee KOHTPACTHBIH [T aJIMa30B KPYITHBIX KJac-
coB. B mpenenax TpyOKu BBICOKasi COXPAHHOCTh OTMeE-
YeHa JUIs KUMOEPIUTOBOW OpPEKYUH C MAaCCUBHOW TEK-
CTypoil U 17151 aHPOBBIX aBTOTUTOB. AJIMa3bl U3 3THX
neTporpaduIecKux pPa3HOBUAHOCTEH XapakTepusy-
IOTCSI TaK’K€ BBICOKUM CPETHUM BECOM OJHOTO KpH-
crama. [lo cpaBHeHHIO ¢ TpyOKo#t Y nmauHas-Boctou-
Hasl coepkaHue anMasoB kiacca -1+0,5; -0,5+0,25 B
3amaJHoOM Telie B 4 pa3a MEHbIIEe, KOJINIECTBO CPOCT-
KOB U JBOWHUKOB CpEIU aJIMa30B KPYMHBIX KJIacCOB
MeHblIe B 2,5 pa3a U B 3 pa3a MEHbIIE COJEp>KaHue
MICEBIOPOMOOIOICKAdIPOB U JOACKAdAPOUAOB. boiib-

1ast 9acTh aIMa30B U3 TpyOku Y naunas-3amnagHas oec-
LIBETHBI WJIM OKpallleHbl B >KeaTbli 1BeT. [locTosiHHOE
MPUCYTCTBUE B JAHHOH TpPyOKe amMa30B KPYITHBIX
KJIAaCCOB, OCOOCHHO B MACCHBHOM KHMOEpIHTOBOI
OpeK4nH, B COCTaBe KOTOPOH MpeoOiagaroT rpaHaThl
SKJIOTUTOBOIO TEHE3MCa, IO3BOJSIET MNPEINON0XKUTh
MPEUMYIIECTBEHHO KJIOTUTOBBIA TEHE3HC ITUX ajiMa-
30B. BricOKO€ coziepikaHre WIBMEHNUTA B COCTABE ITOM
TOPOJIBI IOKA3bIBAET, YTO IKJIOTHTHI ObLIA WIBMEHUT-
COJIePIKAITMH.
3aKIroYeHue.

[IpuBencHHBIC BHINIE OCOOCHHOCTH pacmlpenese-
HUSI MOP(OIIOTHYECKUX THIIOB aJIMa30B B OJTHOTHITHBIX
Pa3HOCTSX KUMOCPIIMTOBBIX IMMOPOJ HAXOIAT YIOBIE-
TBOPUTEIHHOE OOBSICHEHHE C MO3HIUU JEKOMIIPECCH-
OHHO-JIICCUTIATUBHOTO MEXaHW3Ma 00pa30BaHUs KUM-
OepIIMTOBOM MarMel, JIOIyCKAIOIICH ee BHEIPEHUE MIPH
He3HauuTenpHOH Jone paciuiaBa (Lkom3mHCKHH,
1995). DroT mporecc nomyckaeT BHEAPEHUE KUMOep-
JIMTOBOM MarmMbl C HM3KOHM CTENEHBIO IJIABJIEHHUS HC-
XOJTHBIX TIOPOJI. U HEPABHOMEPHBIM pacIipe/ie]ICHHEM B
MarMaTHYecKOl KOJIOHHE TBepAblx (a3, pacmiaBa u
¢bmonaoB. /luccumaTuBHBIE TMPOIECCHI OMPENEISIIOT
HEpaBHOMEPHOE IJIaBJICHHE UCXOIHBIX TOPOJ B MarmMa-
TUYECKOM KOJIOHHe. B cBeTe naHHON Teopuu B mpeje-
Jlax MarMaTU4ecKol KOJIOHHBI BBIACISIOTCS YYaCTKH
MHUHUMAaJIbHON CTENEHU IUIABJICHUS OPOJ UCXOAHOTO
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cybcrpaTta. OHI IIPEICTABICHBI CKOIUICHHAMH METKHX
o6nomkoB minu KpymabiME (1-50-102 cMm) riasioamu.
Jlanmee IpoIyKT IITyOMHHOTO BEIeCTBA C HU3KOH Aoei
IUIABJICHHS] TIPEICTABIAIOT MAacCHUBHBIE KHMOEpINTO-
BbIE OpEKYNH, MPAKTHIECKHU, HE COJIEPIKAIINE KCCHOIH-
TOB OCa/I0YHBIX TTOPOJI,.
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AHHOTaLUA
B crarbe mnpuBoauThCA

OLICHKa BOJAHBIX pecypcoB p.l'upiapiMaHuail.

YuuteiBasg HWHTCHCHUBHBIC

MMPOCTPAHCTBEHHO-BPEMCHHLIC H3MCHCHUSA Z(OJ'IGFI 3JIEMCHTOB BOAHOI'O OajaHca B IIOJHOM pPE€UIHOM CTOKE U
CTCIICHb YBJIAJKHECHHOCTH TCPPUTOPUU, HAMU ObLIa UCIIOJIB30BaHa MOI[I/I(bI/IHI/IPOBaHHaSI METOAMKA paliniOHAJIbHOTO
K03(1)(1)I/IIII/I€HTa CTOKa, II03BOJIAOIIas oouee OIICpaTUBHO OLICHUTH BOJHBIC PECYPCHI 110001 TEPPUTOPUH U 3a JItO-
oot MIPOMECIKYTOK BPEMCHMU. Ota METOAMKA Ja€T BO3MOKHOCTb UCIIOJb30BATh €€ B PCUICHUN OCHOBHBIX BOIIPOCOB
CBA3aHHBIX C BOILOfI.

Abstract

The estimation of water resources of the Girdimanchay River is reflected in the article. Taking into account
the intensive spatio-temporal changes of the water balance elements and humidity condition of the territory, we
offered a modified rational coefficient method that allows to more quickly estimate the water resources for anytime
and anywhere. This method may be used to solve the main issues related to water.

KuioueBble cjIoBa: BOJIHBIN OaaHC, BOJHBIE PECYPCHI, PAIIMOHAIBHBIN METO/I, 3eMJIETIONb30BaHNe
Keywords: water balance, water resources, rational method, land-use.

BBenenune. B Hacrosiiee BpeMs HET TaKOW OT-
paciu X035HCTBa, pa3BUTHE KOTOPOTO BO3MOXKHO 0e3

HaJIM4YMSA JOCTaTOYHOIO KOJHUYECTBA BOIHBIX pPECYp-
coB. [ToaToMy ¢ TOLUTKH 3peHUs YCTOIHUUBOTO pa3BUTHS
SKOHOMHKH OLICHKAa BOZHBIX PECYPCOB JOJDKHO OBITh
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MOJ] TIOCTOSIHHBIM BHUMA@HHEM XO3SHCTBEHHHUKOB. JTO
0COOCHHO Ba)KHO IJISl CTPAH PACIIONOKEHHBIX B apHI-
HBIX U CyOapuAHBIX PETHOHAX M CTPaJaloOUINX OT He-
XBaTKH BOXBL. A3epOaiipkaH OTHOCHTCS HMMEHHO K
3TUM pallOHaM.

OO0mue BogHbIe pecypchl AsepOaimkaHa oIle-
uuBaetcsa B 30,9 km3. Kaszanocs Obl 3T0 Hemano. On-
HaKo OOJIbIIAs 4acTh THX PECYPCOB IOCTYIAET Ha Tep-
PHUTOPHIO PECITYOJIMKH TPaH3UTOM M BennunHa ux (20,6
KM3) BCELIENIO 3aBUCHUTh OT YPOBHSI HCIIOJIb30BAHUS HX
B comnpeaenbHbIX Tepputopusax. 10,3 kM3cocTaBistoT
MECTHBIE BOJIHBIE PECYPCHI, U B €CTECTBEHHOM BUJIE HE
YIOBJIETBOPSIOT BCE 3aMIPOCHI 3KOHOMHUKH (12-14 km3).
OpmHaKo 3TOT AE(UINT MMOKPHIBAIOT BOIHEBIC PECYPCHI
coOpaHHBIE =~ MHOTOYHCICHHBIX  BOJOXPaHIIIHIIAX
(22,5xm3), cozmaHHBIX Ha KPYHHBIX peKax peciryo-
JIVIKH.

Hpyroii mpobiemMoit, CBI3aHHOM C BOJIOH SBISCTCS
U3MEHEHUE KIIMMAaTU4EeCKUX YCIOBUU U aKTUBU3aLUEH
3a mocnegHue necsTuiaeTus (mpumepHo ¢ 1960-x ro-
JIOB) M3MEHEHUH IPYruX NPHUPOJIHO-aHTPOIIOTCHHBIX
(axTopoB. IIpocTpaHCTBEHHO-BpEMEHHbBIE U3MEHEHHS,
MPOHMCXOAIINE B BEJIMYMHAX BOTHBIX PECYpPCOB U J0-
JSIX OTHENBHBIX COCTaBIAIONIMX B BOJHOM OanaHce
TpeOyIoT nX OecHpephIBHOTO M3YYEHHS W CTaBSAT Ha
MIepBBIH IUTaH U3BICKAHUS 1 IPUMEHEHNE Ooliee Mozep-
HOBBIX, OTIEPATHUBHBIX U O0Jiee UyBCTBUTENBHBIX K U3-
MEHEHHSM METO/OB.

Takum MeTomoM sBIAETCS MOAMGMUINPOBAHHBIN
METOJI pallioHaIbHbBIX K03 duiuentor croka (Parwo-
HanbHBIN MeTox). [Ipennoxxennsit yuensimu CIIA Pa-
[UOHAJIBHBIA METOJ, CHayaja MpexHa3sHayayics it
M3y4CHHsI TAaBOJKOB M MaKCHUMAJBHBIX PAaCX0J0B Ma-
JBIX PeK M TOpoJCKuX Teppuropuii [1,2,3]. B nmams-
HEHIeM YCOBEPIIEHCTBYSICh, OH KakK ‘‘MOIU(PHIIMPO-
BaHHBIN panuoHansHBI  Merox” (The Modified
Rational Method) 61 IpUHSAT ¥ TTO/IEPKAH MHOTUMU
BEYIMMHU OPTaHU3alUsIMH MHUpa. 3a MOCIEIHNE TObI
npu noanepxkke KOHECKO u ®AO, a takke Begymx
MEKTyHAPOIHBIX OPTaHU3AIMHA BOJHbIE PECYPCHI psizia
CTpaH, CTPaJaloMNX OT HEXBATKU BOABI OBLIN OIpejie-
JIEHbI IMEHHO 3TUMH MeTofamu [4,5,6].

B Hacrosmiee BpeMs 3TOT METO MOXET OBITh HC-
MOJIF30BAH B PEIIEHHH OOJIBIIMHCTBA BOIIPOCOB, CBS-
3aHHBIX C BOJOW. IIomy/sIpHOCTH palMOHAIBLHOTO Me-
TOJIa HE OTPAHNYNBAETCS TONBKO €r0 MPOCTOTON U OTie-
pPaTUBHOCTBIO, HO W XapaKTEPHU3YETCsl BBICOKOH
TOYHOCTBIO MTOJTyYEHHBIX pe3yabTaToB. OCHOBHAS CyTh
9TOr0 METOJa 3aKJII0YAaeTCs B OMNPEAEICHUU CTEIEeHU
MpPEeBpallEHHs OCAAKOB B MOBEPXHOCTHBIA CTOK. XOTs
9TOT METO/] ¥ YIUTHIBAET BIMSHUE KOMIUIEKCA IPUPO-
HBIX (JaKTOPOB, OJTHAKO PALMOHAIBHBIN KO3 duIreHT
ctoka (c) onpenensercst Ha ocHoBe LULC (Landuse &
Landcover) teppuTopuu, XapakTEpPH3YIOLUIETO OOLIHA
BUJ TIOBEPXHOCTH, BKJIIOUYasi NMPHPOTHBINA U aHTPOIO-
TeHHBIH JaHAmapTH (PaCTUTENBHBIA TOKPOB, IOCEBHI,
HaCEJICHHBIEC ITYHKTHI, TOJIbIE 3eMJIH, BOJHBIE OObEKTHI
U JIp.), MEXaHHYECKOT0 COCTaBa I0YB, YKJIOHA T€PPH-

TOPHH ¥ CTEIICHU YBIaXHEHUs 1mo4B [7,8]. B cooTser-
CTBHH C BBIIICYyKa3aHHBIMU BHAAMH IIOBEPXHOCTH, Be-
JUYUHBl ~ PalMOHANBHOTO KO3 QHUIHEHTa  CTOKa,
HaOMIOZICHHBIX M PAcCUNTAHHBIX B TEYEHHMH MHOTHX
JIET TIOMEIIEHBI B PA3JINYHBIX CIIPABOYHUKAX H JIUTEPaA-
TypHBIX UcTouHUKaX [9,10,11]. Ucnons3ys 3ti obrmie-
TIPUHSTBIC XapaKTEPUCTUKH JIJIsSI OTJEIBHBIX TOBEPXHO-
CTeH, uccreayemMasl HaMM TEPPUTOPHs HAa OCHOBE pas-
JIMYHBIX CIIEHapueB OblIa pasjiesieHa Ha MOA-paliOHBI
(TIOJTUTOHBI) U MOJICYUTAH CpeHUH Kod(duIreHT dac-
ceiiHa  p.I'mpapivanuait.  Ucmone3ys — dopmymy
Q=kxciA MOXHO TOJIy4HTh pacxoi BOJBI B pEKe.
3mecs, Q-pacxop Bombl, M3/ceK.; i-BeTMYNHA OCAJKOB,
MM; A-TTomans Bogocbopa, kM?; K-KOHBEpPTAaIlHOHHBIN
( mepexoHbIif) K03 PuUIHeHT OT OpUTHHANA B M3/CEK.
(x=0,0000314).

Tepputopus uccinenoanus. Pexa I'mpapivanuait
CTEKaeT C I0KHBIX CKJIOHOB bombmioro Kaskasza. Mcrox
ee pacrmosiokeH Ha Beicote 2900M, Ha ckiionax r.baba-
ngar. OHa sBisIeTCs JIEBBIM NPUTOKOM peku Kypsl.
Jnuna-88 km, miomaas Bogocbopa-732 km2. Cpennsist
BEJTMYMHA OCAJKOB, BBIIAIAIOIINX Ha TIOBEPXHOCTh BO-
nocbopa cocraBigeT 936.2 MM, a HCHapsIeMOCThb-
1047.3 MM, TemnepaTypa Bo3ayxa-15.2°C. Hecmotps
Ha TO, YTO B TOPHOM YacTH CYIIECTBYIOT OJIaronpHsT-
HBIE YCIOBHSA U1 JOPMHUPOBAHUS CTOKA, B HYDKHUX Ha-
CTAX B CBSI3HM 3aCyIUIMBOCTBIO TEPPUTOPHU CTOK HE
(dopmupyeTcst 1 1ake HHOTAa HabIroJaeTCst IIepechixa-
HHE PEKH.

Brimonuenue uccnenoanus. MccnenoBanue npo-
BEJICHO B CIIEIYIOIIEH MOCIeJ0BATEIEHOCTH:

Omnpenenensl nokazatenu LULC , runponornye-
ckoii rpynmsl mouB (HSG) u ykiornoB (DEM). B coot-
BETCTBHU C PA3TUUMAMH KaXKIOTO U3 3TUX ITOKa3aTelei
npu oMoty I'MIC TexHOIOTHN Ha TEPPUTOPUH BhIJIE-
JICHBI IOAPAaHOHBI.

1) Harmnsle mo LULC ompeneneHbl 1Mo KapTam
“Jlanpmadter’ u “3emuenonp3oBaHue” ( MOXKHO HC-
TIOJIb30BaTh TaK)Ke€ M KOCMHYECKHE CHUMKH TE€PPHUTO-
pun) [12]. CBeneHus moirydeHHBIE M3 KaXIOW KapThl
nipu oMot ArcGis IporpaMMbl 00beIeHEHBI U TIPO-
BeZIeHA peKIacCU(pUKAITHSL.

2) I'mpponorudeckue rpynmsl nous (HSG) omnpe-
JIeNIeHBI TT0 UX TPaHyJIOMETPUUYECKOMY cocTaBy. B co-
OTBETCBHH C YBEIMICHNEM IOBEPXHOCTHOTO CTOKA OHU
pasznenensl Ha 4 rpynnsl (A,B,C,D).Ilpu onpeneneann
HSG MBI ocHOBBIBaIMCH Ha KIacCU(PUKAIHMSIX MO BEJIH-
yyHe (pakIMM B MEXaHMYECKOM COCTaBe I10YB
[13,14,15].

3) ITyrem cocTaBienust LMPPOBOI BEICOTHON MO-
nenu (DEM), O6bu1 onpeniesieH yKIIOH TEPPUTOPHH a B
COOTBETCTBHH C IIPUHITHIM METOJIOM OH PAacCUUTaH B
TpeX MPOICHTHBIX Tpaganmsx (< 2%, 2-6%, > 6%).

Ha ocnoge nokazareneit LULC, HSG u yxnoHoB
(M) kaxmoro, BEAEICHHOTO MOIpaiioHa Ha HCCiIeaye-
MOM TEpPUTOPHH OIPEIENICHBI TOU CPETHETO PAIHO-
HaJbHOTO KO3 dunmeHTa croka (c') u moxy4aeHa cpe-
s ero BenmmuuHa (0.3473) muisa Beelt repputopun(tad-
mura 1).
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Tabmuma 1

Jonasi cpenHero pauuoHajJbHOro ko3 ¢uunenra croka (¢') KaxI0ro NoApaioHa U CpeIHss ero BeJUInHA
JJisl Beell TeppUTOpUH

IImomane
[on-paiions LULC c M, % | HSG c
kn? %
1 [NacTOuma 124.23 16.965 0.52 >6 Cc 0.0882
2 Canpr 34.69 4.738 0.23 <2 D 0.0109
3 [MacT6umia 233.42 31.876 0.30 <2 C 0.0956
4 [TaxoTHBIE 3eMIH 11.49 1.570 0.41 >6 D 0.0064
5 Jleca 6.551 0.894 0.25 > 6 D 0.0022
6 Capgpl 4.259 0.582 0.31 2-6 D 0.0018
7 [Mactonma 63.44 8.664 0.34 2-6 B 0.0295
8 [Macrouma 4.755 0.649 0.34 2-6 B 0.0022
9 [Mactouma 4.655 0.636 0.42 2-6 C 0.0027
10 IMacT6umia 16.84 2.299 0.30 <2 C 0.0069
11 Jleca 20.77 2.836 0.14 2-6 B 0.0040
12 [Mactouma 11.55 1.578 0.34 2-6 B 0.0054
13 [TaxoTHBIE 3eMIIn 70.12 9.576 0.29 2-6 D 0.0278
14 Jleca 45.03 6.149 0.25 > 6 D 0.0154
15 Aunbniuiickue Jyra 80.44 10.986 0.44 >6 C 0.0483
Cpennsis - 732.26 100.00 — - - 0.3473

OT10T KOAhPUIHUEHT (C) XapaKTepu3yeT ypOBEHb
00pa30BaHMs MOBEPXHOCTHOTO CTOKa BOJOcOOpa MpH
BBINIAJICHUH OCAIKOB. B 3TOT mepuoj pacxopoBaHue
OCaJIKOB Ha JPYyrHe COCTAaBISIOIIME (MCIIapeHue U MH-
(buIbTpaLms) COCTaBISIET MEHBIIYIO YacTh 0CAIKOB. B
3aCYLUTMBBIC IIEPHUOIBI MPU Pa3IUYHBIX YPOBHIX
YBIAXXHEHHOCTHU JIOJISl IOBEPXHOCTHOTO CTOKA YMEHb-
IIAETCS U MOSBIIACTCS HEOOXO0IMMOCTb KOPPEKLIHH KO-
a¢dunmenta “c”. B MHOroJieTHEM pa3pe3e CKOPPEKTHU-

POBaHHBIN PalMOHATIBHBINA KOG GHUIUEHT (Ck) onpee-
nsietcst Ck = Kk X ¢. ['ne, kk-KoppeKnoHHbIi k03¢ ¢u-
[[HCHT.

[ omnpeneneHns BOJAHBIX PECYPCOB B COOTBET-
CTBHH C MHOTOJICTHUMH METEOPOJOTHYCCKUMH JIaH-
HBIMU W TIPUHAMAasi BO BHUMAHUE YCJIOBHUS YBIIAXKHEH-
HOCTH, TEPPUTOPHS I0XKHOTO CKJIOHa bompmroro Kas-
Ka3a paszeneHa Ha 4 30HbI (pHc.l) U I KaXI0i 30HBI
ompeneneH KoppekimonHblii koapdurment (Ki) (Tab-
nuna 2).

Tabauna 2
KoppexkunonHnblii k03(ppuuueHT 1o 30HaM
Cpenas Ocanxu, Henapsie- Koopuumernr KoppexkiuoHHsIit Ko-
30HBI | BIAXKHOCTH IIOYB, P mm MOCTb, YBJIa)KHEHUS, Y ——
F, mm ' E, Mmm R '
[ 28.7 307.2 1059.8 0.29 0.000
I 45.7 404.4 919.6 0.43 0.307
Il 103.1 603.2 755.6 0.80 0.689
v 138.8 821.3 648.7 1.27 1.000

B mnepBoil 30He mpu Manol YBIa)KHEHHOCTU B
Cpe/IHe-MHOTOJIETHEM pa3pe3e BBINABIINE OCAIKH HE
CHOCOOCTBYIOT O0pa30BAHUIO MOBEPXHOCTHOTO CTOKA.
I1-1 30Ha xapakTepusyercst cnabdbiM, [1I-cpemnnm, 1V-
BBICOKMM YpPOBHEM 00pa3oBaHHs MOBEPXHOCTHOTO
CTOKa.

VYcioBusL  yBIQXKHEHHOCTH TEPPUTOPUH  OBLIH
OIpeieIeHbl HaMH TIPU TTOMOIIM CPEIHEH BIIaXKHOCTH

1o4BHI U ko3 durmenTa ysnaxuenus - R (oTHomeHne
0CaJIKOB K ucmnapsieMocTtH), wucnoie3ys ['HC-
TEXHOJIOTHH. bbITa BEISBICHA TeCHas CBSA3b MEXAY
KOPPEKIHOHHBIM k03 (hpunreHTom (kk) u
ko3 unrenToM yBnakHeHHOCTH Tepputopun (R)
(Tabmuma 3).
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Tab6muma 3
HN3MeHeHHe KOPPEKIMOHHOTO K03 puumeHTa ¢ U3MeHeHneM
YBJIAKHEHHOCTH TEPPUTOPHHI
R kk R kk R kk
<0.30 0.00 0.51-0.55 0.45 0.76-0.80 0.70
0.31-0.35 0.10 0.56-0.60 0.50 0.81-0.85 0.80
0.36-0.40 0.20 0.61-0.65 0.55 0.86-0.90 0.90
0.41-0.45 0.30 0.66-0.70 0.60 0.91-1.00 0.95
0.46-0.50 0.40 0.71-0.75 0.65 > 1 1.00

Ha ocHOBe BbINIEyKa3aHHOTO OBUI ONpPENENICH  YBIAXHCHHOCTH, KOTOpbIid cocraBimster Ki=0.05764
KOppPEeKIMOHHBIN ko3¢ ¢dumument s Oacceiina  (pucl u Tabmuma 4).
JTupapimMangaif, pacmonokeHHOro B 3-X  30HaX

YCJOBHbBIE 3HAKH

[ | Bacceiin peka Mapamanyaid
30HBI BIAKHOCTH

B | 3oua

II 3oma
I 111 30ua 01530 60 90 120
I 1V 30ma e s 2 mmkm

Puc 1. Pacnonoocenue bacceiina p.I upOovimanyaii no 6b10e1eHHbIM 30HAM Y8IANCHEHOCTIU HA FOJCHOM CKIOHE
Bonvwozo Kasxaza

Tabmuma 4
Koppekuuonnblii k03¢ @uuneHT no 30HaM 10:KHOr0 cKI0Ha bosabmoro KaBkasa
30HbL Iromans, % Koadpunnent Koppexknuonnsrit koaddumm-
yBAaKHEHUs,R eHr, Ky
I 42.67 0.32 0.10
11 19.81 0.82 0.80
v 37.52 1.29 1.00
Cpeansist 100.0 0.67 0.5764
Takum o0Opazom, TmNpuHWMAsT BO BHHUMaHUS Jns ompeneneHus MOJI3EMHON COCTaBISIOIIEH
KOPPEKIIMOHHBIH kod¢ punreHT, cpenHuid  BoAHOTO  OajaHca HAMU — TMPEAJIOKEHA  TOMy-

MHOTOJIETHMH KOPPEKIMOHHBIH pallMoOHaIbHbIA KO3(]- smmmpraeckas popmyna Qu = (L X g) [16,17,18].

q_)lgu;gg; omnpezeneH Kak ck = Kk X ¢ = 0.5764 x 0.3473 Tme, L — Tugporormueckmii aborpakr,

OTIpEeIeTICHHBIN KaK

T.e. B BomHoM Oamance OacceitHa p. L=P-Qs u pasen L=748.8 ww
—=-{s — . .

T'upapiManyail OBEPXHOCTHBIA CTOK  COCTABJISIET
Qs=CxxP =10.2002 x 936.2 = 187.4 mm.
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S — MakcuManabHOE BOJOCOACP)KAHHME ITOYBBI

OIpEeIEIICHHOE KaK
S =15 x [ P+2Qs — (4Qs* + 5PQs)” | u paBHOE
S=1510.9 mm.

F — ®dakTnueckas Bl1aKHOCTb I0YBBI, OIPEENICHa
o popmyrne F=P-Qs-la.

la — HauanpHas aOCTpakiys, BBIYUCIIACTCS Kak
1,=0,3S. B wuTOore, HaMH MOJNYYCHBI 3HAYCHUS STHX
3JIEMEHTOB, cocTaBitromux I =435.2 mm u F=295.6
MM.

VuureiBas BEIIECKAa3aHHOE, HAMH ObLIa OLIEHEHA
BEJIMYMHA MUTAHUS MOJ3EMHBIX BOJ 1O Gopmyie Qu =

Koaddunment moa3zeMHOro cToka paBeH , Cy =
146.5/936.2 = 0.1565, a TOJIHOTO CTOKA Cyox = Ck + Cy =
0.3567. Takum o0Opa3om, HCIONB3YS KOA(PHHUIHEHT
MOJTHOTO CTOKa p. I'mpasiMaH4Yail OB MOTYHUTAH €ro
crok (Q) u Boausie pecypest (W).

Q =kxciA =0.0000314 x 0.3567 x 936.2 x
732.26 = 7.678 m%s.
W =Q x 31,5 x 105 = 241.86 man. M°.

B tabnure 5 oTpaxkeHo pacxoI0OBaHUE OCAIKOB Ha
3JIEMEHTHI BOJHOTO OajlaHca

(L x5)=(748.8 x 222 = 146 5mm.
s 1510.9
Tab6muma 5
DJieMeHThI BOAHOT0 fajaHca 6acceiina p.I'upapiManyaii
TToxaszarenu [onnelii crok | IloBepxHocTHBIN cTOK | [loa3emHBIN CTOK Hcnapenue
B MM 333.9 187.4 146.5 602.7
B % OT 0CaJIkoB 35.7 20.0 15.7 64.3
B % OT ITOJTHOTO CTOKA 100.0 56.1 439 -

3akitouenue. Vcrnonb3yeMblii METON SABISETCS
OIEPaTHBHBIM M JaeT BO3MOXKHOCTb PacUMTaTh M3Me-
HEHUsI [IOBEPXHOCTHOTO CTOKA OacceifHa BO BpeMEHH U
npoctpanctBe. KoadduipeHnTsl npuHsATHE B panuo-
HaJIbHOM METOJIe OTPaKAIOT CTENEHb Iepexojaa ocal-
KOB B [IOBEPXHOCTHBII CTOK MPYU BIAXHBIX YCIOBHSIX, &
Npe/II0KEHHBIH HaMH KOI(G(GHULIUEHT KOPPEKLUUH aeT
BO3MOXKHOCTH OIPEAEINTh €r0 BEIHYHHY Ha JIOOBIX
IUIOLIAIX W YCIOBUSX yBIaXKHEHUs. [IpemnoskeHHas
HaMH METOJIMKA OBICTPOTO ONpENeNCHNs TT0A3EMHOTO
CTOKa IO3BOJISIET TAKXKE OLIEHUTD M C JOCTATOYHOMN TOU-
HOCTBIO pacyMTaTh MOJIHBII PEYHON CTOK M BOAHBIE pe-
CYpCHI JII000# TeppUTOPHUH.
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SOME ASPECTS OF THE GEODYNAMICS OF THE LESSER-CAUCASIAN SEGMENT OCEAN
TETIS
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Mansiii KaBkas sBisieTcst COCTaBHOM 9acThio0 AJIBIUHCKO-I MMaTaliCKOM CKIaa4aToi 00J1acTH, SIBIISIOIIENCS
cytypoii okeana Teruc. [Ipomeccrl, MpOUCXOAUBINNE HA OKPaMHE OKEaHa, IPUBEIH K BOSHUKHOBESHUIO TOPHOTO

COOpYKEHHsI 00raToro MUHEPAIEHBIMU PECypPCaMHu.
Abstract

The Lesser Caucasus is an integral part of the Alpine-Himalayan folded region, which is the suture of the
Tethys Ocean. Processes have taking place on the marginal of the ocean, contributed to the emergence of a moun-

tainous structure rich of mineral resources.

Katouesnie ciioBa: Teruc, Manerii KaBkas, MUKpoIunTa, 0proInThl, OKpanHHOE MOPE, BYJIKAHU3M, OCTPOB-

Has Iryra

Keywords: Tethys, Lesser Caucasus, microplate, ophiolites, marginal sea, volcanism, island arc

B cucreme Anpnmiicko-I'mManaickoi ckiamda-
Toi obmactu Manbrit KaBkas 3aHrMaeT BCero JIMIIb He-
OoJIBIIYIO YacTh, HO MO 00pa3oBaHuUIO, (GopMalnoH-
HOMY cOCTaBy, MOP(OJIOTHH, BYJIKAHU3MY, TEKTOHUKE
3Ta rOpHas CTpaHa MpeACTaBiIsIeT co00i MUKC reTepo-
TeHHBIX, PA3HOBO3PACTHBIX T'€OJIOTHYECKUX CTPYKTYD,
COEJIMHUBIINXCS B €JMHOE I1€JI0€ TPOLIECCAMH, IIPOUC-
XOJUBIIMMU B OKeaHe TeTHc.

TopHOE coopykeHHe, BBHIIEIIeMOe ITOA Ha3Ba-
HueM Maibiit KaBka3, kak H3BeCcTHO, OBIIIO CPOPMHPO-
BaHO B pe3yJbTaTe KOHBEPTEHTHOTO B3aUMOICHCTBHUS
Iontuiicko-lOxHOKaBKa3ckolt (okpamHa Epa3smat-
ckoro koHTHHeHTa) u CeBepo-HpaHCKoil okeaHH4Ye-
CKUX MHUKPOILUTUT. B coctaBe mocnenneit «apeiidopam
Japanaré3ckuii KOHTHHEHTaNbHBIM Onok ['oHaBaH-
CKOTO MPOUCXOXKACHUS, CETMEHT Anbnuiicko - ['mma-
Jaiickoro ckiagdaroro mosica — KaBkas - Boctounas
Typuus[1].

B koHIIe HIKHEH - Havane cpeaHel pbl 00pa3o-
Basicst borpIiekaBKa3CcKuii 0acceifH - OKpanHHOE MOpe,
otaeneHHoe HOKHOKAaBKa3CKOM MMKPOIUTHTON (3aKaB-
Ka3CKUH CpequHHBIA MaccuB) OoT okeaHa Terumc. Ha
I0KHOM (J1aHre STOH MHKPOIUIUTHI pacrojaraiach
ManoxkaBka3ckasi ByJIKaHUYECKas 1yra, COCTOSBIIAs U3
otnensHBIX OyT (["apadarckas, Jlok-ArmaMckas u ap.),

00pa30oBaBIIMXCS B OKCAHUIECKOM OacceifHe, 1 yBelu-
ymnBas okpanHy FOxHOKaBKa3ckoit uTH (Puc.1). Kak
ClleICTBHE, HAa (PPOHTANBHON OKpaWHe BBIIICHA3BaH-
HOW TUIMTHI, HAYMHAs ¢ 0aiioca MPOSIBIEH MHOTO3Tall-
HBId OCTPOBOJY>KHBII BYJIKAHO-IUIyTOHUYECKUN Mar-
matusM (Jlok-Argamckas ayra) [2].

Bacceitn, Bo3HuKmuit Mexay FOxHOKaBKa3CKOH 1
Cesepo-Mpanckoii mutamu, 651 HHTPATYTOBOM.

MaiokaBKka3ckasi OCTPOBHAs Iyra W MPHUMBIKAB-
[Ive K Hell TeppelHbl, IBUrasch K ceBepy IOl HAIOPOM
ApaBuiiCKOH MIUTHI, B HayaJle MO3JAHEr0 Meja CTOJIK-
Hymuck ¢ LlerTpampHOTYpenknM u Jlapamare3ckum
OmokaMu (OTHeNUBIIAMUCS OT MpaHCKO# TUUTHI), T.€.
3aKphlIach ceBepHas BETBb okeaHa Teruc (0puoIUTHI
I'eitua (CeBan) - Axepunckoil 1 Benu-3anre3ypckuii
30H). OgHa w3 Mmojeneil oOpa3oBaHus O(HOIUTOB
npenocrabneHal3]. BenencTBue 3akpbITHs OKeaHHUe-
CKOM KOPBI HU3KOIUIOTHOCTHBIE, BBICOKOIUIACTHYHEIE,
CepIICHTUHU3UPOBAHHBIE YNbTPAa0a3UThl M CEPIEHTH-
HUTHI 3-€r0 CJIOS OKEaHWYECKOH KOPHI MO IIyOMHHBIM
pasiaomMaM NpOTPY3UBHO BHEAPSUINCH B BEPXHHUE TOPH-
30HTHI KOpHI (ouonutsl) (Puc.2). B oTnensHbIX yuacT-
Kax MpOoLEecC COMPOBOXKIANCA YaCTHYHOM Jeruapara-
LMel CepIICHTUHHUTOB C IUIaBJICHHEM Macc M POPMHUPO-
BaHUEM MarMaTHYECKUX O4Yaros.
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EA - Espaauniickas nnura

A -Apasuickan nnuta

MT - Mezorertuc

C W - Cesepo-UpaHckan nnuta

BK - Bonbwekaekaackoe oKpauHHoe mope
3K - 3aKaBKa3CKuit MUKPOKOHTUHEHT

M - MoHTMACKaA MUKPONNKHTa

INA - INox-Argamckas 0CTPOBHAA Ayra

UT - LentpansHo-Typeukuii 6nok
ST % PN S ln -Tapabaxckas ayra
A -Aapanareackun bnok
- - - - - * + +
Puc. 1.
Hanuncnacmuueckue peKoHCMPYKYUY MALOKABKA3CKO20 3aau8a okeana Temuc 6 HUdiCHe-CpeOHeIopcKoe 8pems.
MaitokaBKka3ckasi OCTPOBHAsI yra W IPHUMBIKaB-
IIHe K Hel TeppeiHbl, IBUTAsICh K CEBEPY MO HATIOPOM
ApaBUICKOHN MIUTHI, B Hayaje MO3JHEr0 Meja CTOJIK-
Hymuch ¢ LleHtpanpHOTypeukum u [lapanaresckum
6oxaMu (OTAETUBIINMUCS OT MpaHCKOH IUTUTHI), T.€.
3aKphLIaCh CeBepHAsi BeTBh okeaHa Teruc (0pHOIUTHI

T'eitua (CeBaH) - AxepuHckoil u Benu-3anre3ypckuii
30H). OgHa W3 Mojuenei oOpa3oBaHHs OQPHOIUTOB

npenocTasieHa[3]. BenencTBue 3akphITHS OKE€aHUYe-
CKOM KOPBI HU3KOIUIOTHOCTHEIE, BBICOKOIUIACTHYHEIE,
CEpPIICHTUHU3UPOBAHHBIC YIBTPAa0a3UThl M CEPICHTH-
HUTBI 3-€r0 CJI0S1 OKCAHHYECKON KOPBI 110 TTyOUHHBIM
pasioMaM IpOTPY3UBHO BHEIPSUTUCH B BEPXHUE TOPU-
30HTBI KOpbI (ouomutsl) (Puc.2). B oTaenbHbIX yuacT-
Kax TPOIecC COMPOBOMKAAICS YaCTUYHON Jeruapara-
Med CEeprieHTUHUTOB C IJIaBJICHHEM Macc B (hOpMHPO-
BaHMEM MarMaTHYECKHX OYaros.
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Puc.2. HanuchacmuquKuepeKOHcmpykuuu MAnoKasxkasckoeo 3anusa oxeara Temuc 6 B8EPXHEMeENI0B80€ 6PEMS

I'eiiua- AkepUHCKHUN O(HOIUTOBBII OB - COCTAB-
Hasi 4acTb AHaTosuicko-IlonTuiicko- ManokaBkasz-
CKO-DIBOYpCCKOT0 0(PHOTUTOBOTO TOsICA, MAPKUPYIO-
mero o0JIacTh CTONKHOBeHHsT HO)KHOKaBKa3CKOM MUK-
pommutel ¢ CeBepo-Upanckoil. [lo wmHenuio [1],
CTPYKTYpa OpUEHTHPOBaHA CYOIIUPOTHO, BpeMs 3aJ0-
JKCHHSI TOYHO HE YCTaHOBJCHO, HO YK€ C paHHETO Ia-
JIe03051 OHA BIMAJTA Ha Pa3MELICHHE 30H TPaHUTOU-
HOro MarmMaTtusma u meramopdusma. [lo pasHbIM
(hmaHTaM pas3oMa OTMEYEHB Pa3Indus B XapakTepe
CeIMMEHTOTeHe3a OHOBO3PACTHBIX CEPH.

C Mo3IHEIOPCKOT0 BPEMEHH JI0 HajieoreHa BJIOJb
30HBI pazioma (HOpPMHUPYIOTCS O(HOIUTOBBIE CEPHU
[BETHOTO MEJaHXa M TJIayKo(paHOBOTO METaMop-
¢uzma. HeoTekToHWYECKHE ABIKCHHS IO Pa3IOMy
MPOSIBIISIIOTCS. B aKTUBHON CEHCMHYHOCTH, (OPMHPO-
BaHUM TOPHOTO penbeda.

K cepenune mosaHero mena oQuOIMTOBas 30HA
ObLTa BBIIABIICHA K CEBEPY B BHUJIE IMOKPOBOB. B mo3-
HEM JXe€ Mely B paioHe Amkapo-TpwaneTuut Mpo-
SIBUJICSI M3BECTKOBO-IIEJIOYHON BYJIKaHW3M, Ha IIPO-
JIyKTax KOTOPOTO HECOTJIACHO 3aJieraeT MOIIHEHIas
(6onee 8 kM) maseoreHOBAsI TOJIIIA, COCTOSINAS U3 TTeC-
YaHO-TJIMHUCTOTO (pJIuiIa, BYJIKaHOTEHHO-OCAJI0YHON
aHJIe3UTO-0a3aJIbTOBOM TOMIIH, UX TY(POB ¢ TyPoOpeK-
yueil. DTOT TPOT SIBISIETCS PEIMKTOM 33 JyTOBOTO MPO-
ruda, KOTOPBIH PaCKPOETCs B MAJIEOLEH-I0LEHE U IIPO-
cTupaeTcs B HampaBineHuu Axapo-Tpuanerus — Ta-
aeimn - FOxubit Kacnuiéh - Anapgar-bunanyn. Ilo

+ + +
- + -
+ + +
+ +
+ + o+
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+ EA - EBpaaniickas nnuta
A -ApaBuiickaa nnuta
%

MT - Meaotetuc
C W - Cesepo-Wpaxckan nnuta
BK - BonbluekaBka3ckoe OKpauHHOe Mope
3K - 3aKkaBKa3cKkuil MUKPOKOHTUHEHT
I - MoHTMiickaa MukponnuTa
JTA - Nok-Argamckan oCcTpoBHaA Ayra
UT - LenTpansHo-Typeukuit Brnok
lx Mapabaxckan agyra
[ -Aapanareacknit bnok
HOKB -HOxxHo-Kacnuiickas BnaguHa
M - MucxaHckuit TeppeitH
I" - TadhaHckuii TeppeliH
T - TanbiWcKkuit TeppeitH
A-T - Apsxapo-TpuaneTckuil TeppeitH
@ - 0(hMONUTOBbLIN NOAC

MPOCEAaHNI0 OJIOKOB T1aJe030H-Me3030HCKOro Cyo-
cTpara Ha I0XHOH nosioce Kacnust B cropoHy BriainHbI
1 DOIIEHOBBIM 3 y3UBaM, HECOTIIACHO MEPEKPHITHIMU
OJIMTOLICH-MHOLICHOBBIMH CIIOSIMH, ONpesiesieH pugTo-
reHHbIil  xapakrep Oacceiina [4]. Kak cuwmraer
3.1 Iuxamubeiimm u ap.(1991), Tamsmmickas 30Ha —
00J1acTh TO3HEATBIMHCKON CKJIaM4aTOCTH, CIIOXKEH-
Hasi MaJIOMOII[HO!M KapOOHATHOH (hopMaIreii BEpXHETO
Mena, (UIMIIONIHBIMH OCaJKaMU IajieoleHa—HUXK-
HEro J0IIeHa, Tpaxuba3aibTOBOI (hopMmarmen J01eHa
3HAYUTEJIBHOW MOLIHOCTH M (IIMIIOUIHO-TEPPUTEeH-
HOW Qopmalnueil HWKHEero ojurolneHa. B mpenenax
MOTHATHHA PAaCIPOCTPAHEHBI MHTPY3UU TabOpo-Tere-
HHUTOB, 3CCEKCUTOB M rabopo-cuenuros. I'eitua (Ce-
BaHO)-AKEpHHCKAsi 30HA CIIOXKEHa I1eCYaHO-TJINHH-
CTBIMU M BYJIKaHOT€HHBIMH MOPOAAaMH HaJleolleHa-30-
neHa MomHocThio 10 4 kM. K rory or mnonocsl
0(bMOINUTOB CYIIECTBOBAIH JIMIIL KOPOTKO >KHBYILHE
(mo3mHUKA Men - TajeoreH) NporuObl, HAKOIMBIINE
(IMIIONAHBIE TECYaHO-TIMHHUCTBIE, BYJIKAHOTEHHO-
ocaZio9HbIe U BynKkaHoreHHsle mopo sl (H.B.Koponos-
ckuii u np., 1991). Bee 310 yka3pIBaeT Ha mepemere-
HUS BCIBIIIEK ByJKAaHU3Ma C CeBepoO-3amaja Ha [oro-
BOCTOK ITIOJ JaBIICHHEM ApaBUHCKOH IJIMTHI, a XHUMHU-
YeCKUil COCTaB BYJKaHOTEHOB — Ha PHUPTOBBIC IPO-
ruobl. MicXoas U3 MOIIMHOCTEH OTJIOXKEHHUM, HAauOOb-
nree nporubanue GacceliHOB HaOIIOIANOCH B paiioHe
Amxapo-Tpuaneruu u Tanbiia.

Kaxk 0bu10 ckazaHo Beiie, Amxapo-TpuraneTckuit
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porud 1Mo BO3JACHCTBUEM CKAaTHS OT JaBJeHHUS Apa-
BUHWCKOH TUIUTHI TIPUOOpEN JIMHEHHO-CKJIATIaTyIO
CTPYKTYpPY ¥ YaCTUYHO HAJIBUHYJCS Ha BepxHekypuH-
CKyI0 BHAguHy M [[3upynbckuil MaccuB. Tajibllickas
CKJIagJaTasi CHCTEMa, CJIIOKEHHas BYJIKaHOT€HHO-0Ca-
JMOYHBIMH  OTJIOKCHHSMH IIajJieoTeHa, OTpaHWYCHA
IOxno-Kacnuiickoli BmaguHOM Ha IOTO-BOCTOKE U
CKJIaI4aThIM coopyxeHueM Dib0ypca Ha tore. Ee me-
CTOIOJIOXKEHNE U OTHOCUTEIBHO CIIOKOMHAas CKIagda-
TOCTb JUIsl OpOreHa o0bsicHseTCsl TeoMerpueii MpaHo-
AQranckoro MUKpOKOHTHHEHTA, SIBJISIOLIErocst 0yde-
poMm Mexny ApaBuiickod u EBpasuiickod miutamu
(puc.3).

Uraxk, roxxHast yactb octpoBHOU ayru (FOxxHOKAB-
Ka3ckoi rmTel) - Mansrii KaBka3. CeBepHast ee mo-

JIOCa— COBPEMEHHBIE ITOIBOAHBIE IOAHATH Basia IllaT-
ckoro (Yepnoe mope), J3upynsckuii 1 Kropmamup-
ckuit BeicTynsl (KypuHckast Bmagmua). «Temo» 3Toit
TTOJIOCH — 3aKaBKa3CKUH MacCHB.

MaiokaBKa3cKkasi 9acTh JyTH, KaK OBLIO OTMEUEHO
BEIIIIE, 00pa3oBaliaCh B pe3yibTaTe CTOJIKHOBEHHS C
Iyramu M TeppedHamu - MucxaHckuM, [adaHckum,
TanpiickumMm, [lapanaresckum. VMeHHO mo3TOMYy B
CTPOCHUHU COBPEMEHHOI'0 IOro- 3alaJHOro KpbLla Me-
raotukiaHopust Manoro KaBkasa, kpome yactu Muc-
XaHO- 3aHTe3ypCKOro aHTUKJIUHOPHUS, BBHINOJIHEHHOIO
JOLICHOBBIMU U BEPXHEMEJIOBBIMU OTJIOKEHHUSIMU, BBI-
JIENAI0TCS] KPYIIHbIE T€OTEKTOHUYECKUE €AUHMLIBL: Ap-
3aKaHCKHUH,
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Puc.3.Cxema 63aumodeiicmsus iumocgepruix naum Kasrxaszckozo pecuona (no H.P.Hapumanosy,1998)

Merpuackuit Maccusbl, Llapypo-/xymshuHCKIiA
AHTUKJIMHOPHUMA. B MX cTpoeHuMU NpHHHUMAIOT ydacTue
OTJIOXKCHUS JICBOHA, KapOOHA, MIEPMH, TpHaca U OTYa-
CTH IOpBL, a TaKkKe MeTaMOp(QUIECKUH KOMILICKC
BEHJIa-HIDKHETO KeMOPUs, 9TO JIMITHAN pa3 yKa3blBacT
Ha WX TPHUHAUIOKHOCTh K CEBEpHOW OKpanHe
T'oHIBaHBI, OTKOJIOBIIUXCS OT HEE B MO3/THEM TpHAace.

B azepbaiimxanckoii uactu Manoro Kaskasa BbI-
JIEJISIFOTCS] CTPYKTYPHBIE €IUHUIIBI TIEPBOTO MOPSIKA U
MPEICTaBICHBl HUXKECIEAYIOIUMH  CTPYKTYPHBIMU
AIIEMEHTaMHU.

Camxeto-I'apabaxcKkuM aHTUKIHHOPHUEM, 3aJI0-
>KUBLIMMCS B Tesle FO)KHOKaBKa3CKOW IUTUTHI, BXOJS-
UMM B OCEBYIO 30HY MaJloKaBKa3CKOro METaHTHKJIH-
HOpHUS1, KOTOPBII COCTOUT U3 aHTUKIMHOPHEB BTOPOTO
nopsiika, IyrooOpasHo Brarommxcs B KypHHCKyrO
Bnaguny — Illamkupckuii, Mpopaarckuii, Aragam-
ckmii, ['apabaxckuii u JlaunHno-banasypckuii. AHTH-

KIMHOPHUW Pa3JIeIeHbl CHHKIMHOPUSIMH TOTO K€ TO-
panka — JlamkecanckuMm, AraepuHCKAM M XOMIXKa-
BeHJICKUM (Anmzane A.A. u ap.,1966). lyroobpasHsiit
n3ru6 sroi yactn Maioro KaBkasa ykasbiBaeT Ha 00-
JIACTh HAUOOJIBIIETO BAABITUBAHUS APaBUICKON TUTUTHI
BO (pponT FOk)HOKaBKa3CKO-ManokaBKa3CKOW Meracu-
CTEMBI.

B smpe Camxero-I'apabaxckoro aHTHKIMHOPHS
BBICTYIIA€T CpEAHEIOpPCKas BYNKAHOTEHHAs TOJIIA
(HYOKHSS — DHCUMATHYECKasi - OCTPOBHAs Ayra Oaitoc-
CKOTO BO3pPAacTa, CBSI3aHHAS C 3aMBIKAHWEM PEITNKTa
[TaneoTernca Ha JaHHOM ydYacTKe), TPAHCIPECCHBHO
TIepEKphITasi BEPXHEIOPCKUMH HM3BECTHSKAMH — BEpX-
HSL OCTPOBHAsl Jyra, COOTBETCTBYIOIAs BpPEMEHU
TIO3THSISL FOpa-TIO3JHUN MeJl, CBsI3aHHas ¢ CyOayKIuen
3amiBa Mesotetuc B ['eitua-AkepuHckoi 30He (dop-
Malys ByJKaHOT€HHO-TeppUreHHO-KapOoHaTHast)(Mo-
mamBwid A.b., 1990). Ha kpbulbsix ero 3ajierarot
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BepXHEMeNoBble ((opManus BYJKaHOTEHHO-TEPPH-
TeHHO-KapOOHaTHAs — PEKUM OCTPOBOIYKHBIH C Iepe-
XOJIOM B IIeNIb(OBEII) U B psAZic MECT TPETHIHBIC OTIIO-
keHus (opMaryst TeppUreHHo-KapOOHaTHAs, PeXUM
menbga) [5]. Crpoenne Camxero-I'apabaxcKoro aHTH-
KIIMHOPHS OCIIOKHEHO KPYITHBIMU HAJIBUTAMH H cOPO-
caMH, a TAK)KE BHEJAPCHUEM MHTPY3UBHBIX TEJ PA3IIUy-
HBIX pa3MepoB. PazBuTne HaJBUIOB U COPOCOB YKa3bl-
BaeT Ha YEePEIOBAHUE CHJI CIKATHS U PACTSHKCHUS, YTO
KOHTPOJIHMPYETCS MEPUOTAMH aKTUBH3AIMHU TIPOIBHKE-
HUsSL ApaBUICKOI! IIIUTHI Ha ceBep.

Ieitua- AkepHHCKUI CHHKIIMHOPUHN PaCONIOKEH K
foro-3amany ot Camxero-I'apabaxckoro aHTHKIWHO-
pHUS M OTJIMYAETCS CIIOKHON TEKTOHUKOW. CHHKIIMHO-
PHIA CITO’KEH OTIIOKEHHUSIMA MeJia, ByJTKaHOTEHHOTO 30~
[[EHa, TEePEKPHITOTO I[UIMOICHOBHIMH W UYETBEPTHY-
HBIMH 3 dy3uBaMH. JTO — KaK pa3 Ta, BEIIICYKa3aHHas
pa3maBieHHAs 0(pHOTUTOBAs 30HA, B KOTOPOI HAKOIIH-
JUCH JAaHHble ocagku. CUHKIMHOPUHN MPOIIEN B CBOEM
Pa3BUTHUH PECIKUMBL mem)(ba U OPOrc¢HHbLIX BIIAJWH C
NPUCYIIUMHA UM (OpPMalMsIMH — TepPUreHHO-Kap0o-
HaTHOW U MOJIACCOBOM.

MucxaHo-3aHre3ypcKuil aHTUKJIUHOPHIA 3aX0IUT
B mpenensl AzepOaiikaHa IOTO-3amagHbIM KPBUIOM.
ITo manueM II. P. A3uz6exoBa (1961), ctpoenune Hax-
YBIBAHCKOW YacTH MHCXaHO-3aHTe3ypCKOTO aHTHKIIH-
HOPWSI TIO DOI[CHOBBIM H BEPXHEMEJIOBBIM OTIOKECHUSIM
MIPEICTaBICHO KaK ITUPOKast MOHOKIIMHAIB FOT0-3amaI-
HOTO KpbLTa aHTUKIMHOPHSI.

B nozaHem Meny — paHHeM HajieoreHe el Ipo-
riece passutus EpeBano-Opaybaackoro nporuda (Op-
Iy0anCcKuil CHHKIMHOPHI B a3epOaiiiKaHCKOH 4acTh
Mamnoro KaBkasa), B KOTOpOM TaKKe€ MPOSBUIICSA HH-
TEHCHUBHBIM H0IIEHOBHIM BynkaHu3M. HeoOxoanmo ot-
MCTUTHh, YTO MHTCHCHUBHOCTH ByHKaHI/I?)Ma_ COBIIagajia

P -5

CO CKOpPOCTBIO cOmmKeHusT AQpPUKAHCKOW TUTUTHI C
EBpasueii. Uem Oomblire Oblia CKOPOCTH CONMKCHHS,
TEeM HHTCHCHUBHEE IPOSIBIISIICS BYJIKAHU3M H HA000POT.
CUHKIMHOPHUI CIO0XEH IOPCKO-TUTHOIEHOBBIMU OTJIO-
KEHUSAMHU BKIIOUNTENBEHO. CTPYKTYpHBIE STaXKH 3aie-
TaroT OJVH HAa JPYTOM C YTJIOBBIM U a3UMYTaIbHBIM HE-
COTJIACUSMM: JTOMHUOLICHOBBIE JINHEHHBIC CKIIAJIKU KaB-
Ka3CKOTO  NPOCTHpPAHUs, HAa  HUX  HAJOXKEHBI
MHOIICHOBBIC MIMPOTHBIC MOIHATHS U MPOTHOBI, BEpPX-
HUW CTPYKTYPHBIH 5TaX -TUIMOLEHOBAs MpPEpBIBHCTAS
CKJIQIYaTOCTh OIM3MEPUANOHANBHOTO MPOCTUPAHUSI.
Ha 3amagnom mpomomkenun EpeBano-Opay0anckoro
mporuda pa3BHUiIACE €Il OJHA HaJO0KCHHAs BIIAJIMHA -
Apaparckas — BBHINIOJIHEHHAS IDIMOICH-YETBEPTHY-
HBIMH OCaJIKAMH.

[Tapypo-/>kyTbGUHCKUH aHTHKIMHOPHUHA B TIpe-
nemax HaxasiBaHckor AP mipencTaBieH qByms, pa3o0-
meHHpIMA HaXdJpIBaHCKOW HaNOKEHHON BITaJHUHOM,
AHTUKIMHOPHUSIME BTOpOTO nopsiaka — [lapypckum Ha
ceBepo-3amane u JKyJIb(QUHCKHUM Ha FOTO-BOCTOKE.
CrnosxeH aHTUKIMHOPHI OTIOXKEHUs AeBOHA, KapOoHa,
MepMH, TpUaca u 0T4acTH pbl. JIUToIOTO-CcTpaTUrpa-
(udeckuii HA0OP 0CAIKOB YKa3bIBACT HA MPUHAICK-
HOCTH ero K ['oHABaHe, 0T KOTOPOif OH OTOPBAJICS B CO-
ctaBe MpaHCKOH TUINTHL.

Komnern s011eHOBOTO BpeMeHH 3HAMEHYET IPUOIIH-
JKeHue ApaBHilcKoro BeicTyna kK ManokaBKa3zcKo oCT-
pOBHOI1 nyre, u B BocTouHOH uwactu ['eitua (CeBaH) -
AKepHuHCKOI1 30HHI (Broibe Mposnarckoro u ['apabax-
CKOro XpeOTOB) Ha HEe OKa3ajach HAJBUHYTOU C ce-
Bepa Camxeto-I'apabaxckass 30Ha — MNPHUIOTHATHIN
Kpall 3akaBKa3CKOTO CPEJUHHOTO MacCchBa — CBHJIE-
TENBCTBO TOTO, YTO 37IECh pacIoaraiach 30Ha CyOayK-
un (Puc.4)

EA- EBpaawiickas nnuta
A -Apaeuiickaa nnuta
MT - Mezotetuc
C W - Ceeepo-VipaHckaa nnuta
BK - BonbluekaBkaackoe OKpauHHOE MOpe
3K - 3akaBKka3cKkuil MUKPOKOHTUHEHT
I - MoHTuiickaa MukponnuTa
1A - Nok-ArgaMckan oCTpoBHaA Ayra
UT - UentpansHo-Typeukuit 6nok
[5-Tapabaxckan avra
[ -Napanareackuii bnok
HOKB -HOxHo-Kacnwiickan BnaguHa
A-T - Agxapo-Tpuanetna
T- Tanbiw
A-B - Anapar-Bunanya
@ - 0UONUTOBLII NOAC

+ o+ N

Puc 4. HaﬂuchacmuueCKuepeKOHcmpth;uu MANOKABKA3CKO20 3a1uea okeana Temuc 6 naileoyeH - HUMCHe-30-
Yenooesoe spemst
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- a, HAYMHAsI C OJIUTOLICHA, TPOHU3O0IILIO HETTOCPE-
CTBEHHOE CTOJIKHOBEHHE APaBUIICKOTO BBICTYIIA C OCT-
poBHO# nyroil. IlociaenHui H3MEHUIT TEOMETPUIO BCETO
(hpoHTa - HAHOOIBITNM OBLIO COKpAIIEHUE PACCTOSHUS

npsiMo HanpoTuB Hero. OCTpOBHAsl BYyJIKaHUYECKast
Jyra M30THYJIachb K ceBepy. B cOBpeMeHHOM ILIaHe
9TOT M3rubd Habmomaercs B azepOailkaHCKOI 4acTu
Manoro Kagkasa (Puc.5).

EA - Eepaawiickaa nnuta

A -Apasuiickaa nnuta
MT - Mezotetuc

C W - Cesepo-MpaHckana nnura

BK - Bonbluekaekaackoe oKpalHHoe Mope
Ke - KypuHckaa BnaguHa
Pg - PuoHckana BnaguHa
[1 - MNMoHTHiickaa MuKponnuTa
3M -3anagHbiin MoHT
Bl - BoctouHblit MoHT
M - MucxaHckuii bnok
I MadhaHcknin Bnok
ITA - ok-Argamckana ocTpoBHaA agyra
LT - LientpansHo-Typeukuit 6riok
I- Tapabaxckaa gyra
[ -Napanareackuii bnok
MK - Manbiii KaBkaa
HOKB -HOxHo-Kacnuiickas BnaguHa
A-T - Apxapo-Tpuanetua
T- Tanbiw
A-b - Anagar-Bunanyg

@S - 0(hONUTOBbII NOAC

Puc.5. HaﬂuchacmuueCKuepeKOHcmpyKuuu MANOKa8Ka3zckozo 3anuea okearna Temuc 6 OJlucoyeroeoe 6pems

C HauajnoM CTOJNKHOBEHMs ApaBuiickoil 1 Mano-
KaBKa3CKOM IUTAT BCs 00J1aCTh MOKPHUIACH CKIIAI4aTO-
CTHIO, 3aKOHYHUBIIICHCS B paHHEM MHUOIICHE.

B omurouene Manbiii KaBka3 kak 3a4aTok opo-
TeHa TMPEJCTaBIUT co0O0i YepenoBaHNe HAIBOIHBIX U
TIOJTBOTHBIX TTOTHATHH.

B muornene k Apaparckoit u HaxusiBaHCcKO# npH-
GaBwnch menkue BrnaguHsl — CeBaHckas U JleHnHa-
KaHCKas —B IIeHTpajbHOI gactu Maioro Kaskaza. C
MO3HETO MHOIIEHA PE3KO YCHIMINCHh BO3JBIMaHUE
Manoro KaBka3a u BynkaHuszM. Bce 310 mponoska-
JIOCh 0 TOJIOIIeHA BKIIOYMTENbHO. HazeMHbIi Byska-
Hu3M cozpan [[xaBaxerckoe, I'eramckoe, Bapaenuc-
ckoe, ['apabaxckoe ByJIKaHUIECKUE HATOPbSL.

B xBaprepe Ha Manowm KaBkase, ClI0’K€HHBIM ByJI-
KaHOT'€HHO-0CAJ0YHBIMHU TOJIIAMH MeJa W HajleoreHa
(ro’Hast 4aCTh BYJIKAHUYECKOM JIyTU A0 CTOJKHOBEHUS
¢ Jlapamare3om), pa30UTHIM Ha OJIOKH, BBIIBUHYTHIMU
BBEpX IO pa3joMaM, BYJKaHWU3M CYIIECTBOBAJI JIUIIh
¢dparmenrapro. Tombko B [[)aBaxeTCKOM Haropbe u3-
BEep)KCHHS OBLIM OYEeHb WHTEHCHBHBIMH, (BOpMHUpYS
BYJIKaHBI Aparail 1 Apapar.

C zamaza Ha BocTOoK Ha Manom KaBkase BoIgeis-
totess Opyluer-Apcuanckas, JxaBaxerckas, Aparail-
kas, ['eramckas, Bapaenucckas, CroHukckast 1 Apak-
cuHCcKas ByhkaHmdeckue oonactu (Tyroepumze, 1993).
Ha rore Bynkanuueckas npoBunuus Manoro Kaskaza

cowrensercs ¢ Kapcckoit m ApapaTtckoil oOmacTsmu
Typuuu, UMEIOUMMHI CXOAHBIA XapaKTep MPOSIBICHUN
MOJIOJIOr0 MarmMaTtusma [6].

CoBpeMeHHast TeppUTOpHS 3amajia 1 ora Maioro
Kagkaza (Amxapus, Tpuanetus, ApMeHuUs), CI0KeHA
MEJI-TIJICOTEHOBBIMU BYJIKAHOT€HHO-OCAJOYHBIMHU OT-
noxxkenusimu. Cesep u BocTtok Mainoro Kaskasza (Aszep-
0aifjXkaH) COCTOUT U3 ME30-KallHO30WCKUX BYJIKaHO-
TeHHO-TEePUTEHHO-KapOOHATHBIX OTIIOKECHHUI.

ITomBons WTOT BBINIECKa3aHHOMY, B HACTOsAIIEE
BpeMsl ApaBHiiCKas IUINTa MPOJOJDKAeT JBIDKEHHE Ha
C-C-3, cxmmas mepen coOoW TeppeiHBI U MHUKpPOI-
JIUTHI, B unciie KoTopsix U Manslit KaBkas. PaccmoTpe-
HUE F€0AMHAMUKHU PETUOHA CBSI3aHO UCKIIFOUUTENIBHO C
LENBI0 BBISBICHHUS CKOMJIEHUN TMOJIE3HBIX MCKOIae-
MBIX, KOTOPBIMH 00TaThl BCE NHTEHCHBHO-HANPSHKEHHO
pasBuBatoIuecs OJOKM 3eMHOIT kKopbl. CoBpeMeHHas
pervoHanbHas reouHaMuKa mo qanusiM GPS usmepe-
HUI yKa3bIBaeT Ha aKTUBHYIO KOHBEPTEHIMIO B 30HE
B3aumojeiicteus Manoro Kaskaza, Kypunckoit ne-
npeccun 1 bonsmoro Kaskasa [7]. A 3To 3Ha4HT, 9TO
MOJIE3HBIE HCKOMaeMble, CKOHIIEHTPHPOBAHHBIE B TOM
cerMenTe 3eMin (haKTHYECKU MPUOOPENN CTaTyCc BOC-
MOJIHAEMBIX, IOCKOJIBbKY MOKA UAYT MPOLECCHI B3aUMO-
JEUCTBHUS IUTOCHEPHBIX TUIUT, OYIyT 0OPa30BBIBATHCS
BCE HOBBIC U HOBBIE MECTOPOKACHUS MOJE3HBIX UCKO-
MaeMBbIX.
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The purpose of the work is the analysis of the lasting effects of interaction of the intangible assets of large
enterprises based on monitoring statistical and expert data. The conditions for the balanced steady development of
organizations for the totality of the forms of economic activity, which are based on intangible assets, are examined.
The results of monitoring are intended for the analysis of the evaluations of the mutual influence of factors and for

molding the controlling influence.

Keywords: Management of Intangible Assets of the Enterprise, Expert Data, Multiple-Valued Logical Con-
clusion, Estimates Of Mutual Influence of Factors, Potential for Sustainable Growth.

1. Introduction

The sphere of Intangible Assets (IA) management
of the circle of organizations not related to small busi-
ness entities is considered. 1A play an important role in
innovation processes based on scientific achievements,
high technologies, intellectual baggage [1, 2]. Deci-
sion-making in this area requires consideration of a
large number of simultaneously acting factors.

Usually, enterprise’s IA are classified as the types
of assets that satisfy the following conditions:

e Lack of material structure;

* Possibility of identification from other property;

* Use in production, in the performance of works
or provision of services or for management needs of the
organization;

* Use for a long time, that is, a useful life, lasting
more than 12 months or a hormal operating cycle if it
exceeds 12 months;

* An organization does not assume the subsequent
resale of this property;

* Ability to bring economic benefits (income) to
the organization in the future;

* Availability of properly issued documents con-
firming the existence of the asset itself and the exclu-
sive right of the organization to the results of intellec-
tual activity (patents, certificates, other protection doc-
uments, the contract of assignment (acquisition) of the
patent, trademark, etc.).

The task of monitoring the IA is to determine the
parameters of the mutual influence of the factors of in-
novation activity. On their basis, procedures for deci-
sion-making and choice of managing factors of innova-
tive development can be built.

2. Procedure and the results of monitoring 1A

Among considered factors, we will look for those
whose change will lead to the best result. As an assess-
ment of the result, we can consider the value of the cost
estimate for the implementation of this result and the
capitalization obtained as a result. To do this, we use
expert estimates of value and profit, depending on each
factor. The values of these criteria are obtained by the
multiplication of the output vector by the evaluation
vector components. The use of certain types of IA de-
pends on the type of economic activity in which IA is
used. We list the factors of the IA of a large enterprise,
the mutual influence of which we will consider.

1. Brands.

2. Knowledge.

3.Technologies.

4. Qualification.

5.Predprinimatelskaya activity.

6. Climate is favorable to scientific and technical pro-
gress.

7.Export and import services.

8. International securities

9. Licenses for the implementation of the type of ac-
tivity.

10.Licenses for the implementation of foreign trade
and quota operations.

11.The price of the firm.

12. Rights to use natural resources.

13.Licenses for using the expertise of specialists.

14. R & D expenditures.

15.Training of specialists.

16.Advertising.

17.Patents.

The use of certain types of 1A depends on the type
of economic activity. Below it is a list of the All-Rus-
sian Classifier Of Types Of Economic Activity
(ACTEA) of the main categories of economic activity
in which 1As are used.

A. Agriculture, hunting and forestry

B. Fisheries, fish farming

C. Extraction of minerals

D. Manufacturing Processes

E. Production and distribution of electricity, gas
and water

F. Construction
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G. Wholesale and retail trade; Repair of motor ve-
hicles, motorcycles, household goods and personal
items

H. Hotels and restaurants

I. Transport and communications

J. Financial activities

K. Operations with real estate, renting and provi-
sion of services

L. Public administration and ensuring military se-
curity; social insurance

M. Education

N. Health and social services

O. Provision of other communal, social and per-
sonal services.

The data of the RF Goskomstat contain the vol-
umes of I A for the main categories of economic activity
of the list of ACTEA for organizations that are not re-
lated to small business entities (billion rubles), which
allows to determine the vector of increments AV .

An example of such data is given in Table. 1.

Table 1.

Volumes of 1A and increments of volumes by types of economic activity of organizations not related to
small business entities (billion rubles, at the beginning and end of 2014).

Kind of activity A B C D E
1A volumes 2378351 544640 46065001 129505304 9953653
1A volume increment 78130 -90932 20626658 30586542 2350439
Kind of activity F G H I J
1A volumes 19508465 43319506 115636 44357590 28811725
1A volume increment 573877 19420924 123091 63295360 2754437
Kind of activity K L M N O
1A volumes 87469955 470477 454297 343228 46034529
1A volume increment 16517991 166348 66727 52012 6659179

To assess the effect of dynamic interaction when
changing the state of IA factors, we use the matrix of
the ratio of annual increments of volumes of 1A (Jacobi

matrix in final increments for transformation V-V
) by types of economic activity of organizations

W = ||AVi /AVj”.

The analysis of this matrix makes it possible to de-
termine the trend in the dynamics of economic activity
of the considered set of organizations from the point of
view of the potential for sustainable growth [3, 4]. As a
growth condition, one can use inequality

V(t+1)>V(t),

or W-V()>V(t)

The condition of stable growth can be represented
in the form of relations

W-V(t) =4-V(t), 1

A>0, V(t)>0. @

Here the number;t is an eigenvalue, and a (t)

is an eigenvector of the matrix W. To search for these
quantities, you can use the procedure of mathematical
programming

A — max
AV

with constraints (1), (2).

Calculations showed that there exist positive ei-
genvectors, but the maximum eigenvalue is 0. That is,
the set of 1A by the types of economic activity of the
group of organizations under consideration for the
specified period of time did not possess the potential for
sustainable growth. To search for management deci-
sions in terms of emerging from a crisis situation, it is
necessary to take into account the structure of the 1A.

The association of factors of the 1A and activities

is displayed by an expert matrix of incidents I each
column of which corresponds to the type of economic
activity and contains units in the positions of those fac-
tors of the IA that are used in this type of activity.
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Table 2
The matrix | of incidents of factors of 1A and economic activities
Factors of the 1A Type of economic activity

A|/B|C|ID|E|F|G|H|I|J|K|J]L|M|N|O

1. Brands. 1 1 1

2. Knowledge. 1 111

3.Technologies. 11111 1

4. Qualification. 11| 2{1|12] 21| 1|2|2l2]2] 1|1

5.Predprinimatelskaya activity. 11111 1 1

6. Climate is favorable to scientific and

technical progress. 1

7.Export and import services. 1

8. International securities 1

9. Licenses for the implementation of the

type of activity. 1 111 1

10.Licenses for the implementation of for-

eign trade and quota operations. 1 1

11.The price of the firm. 1

12. Rights to use natural resources. 1

13. Licenses for using the expertise of spe-

cialists. 1 1

14. R & D expenditures. 1

15. Training of specialists. 1(1|1{1|1(1]1|1|212|2|1]|1] 1|1

16. Advertising. 1 1 1

17.Patents 1

Columns of this matrix are constructed taking into account the values of relative increments of volumes of IA by

types of economic activity of organizations.

Based on the results of monitoring and expert data,
a matrix of coefficients of mutual influence of the fac-

tors of 1A Cil can be calculated by appropriate compo-

sition of the mentioned matrices W and | with its sub-
sequent normalization, if necessary. The calculation of

the matrix C consists of the following steps.
Aproduct Z = \WIT is defined, which is in-
terpreted as a matrix of coefficients of dynamic connec-
tion of activities and factors of 1A. The coefficients of
dynamic communication can not be directly interpreted
as indicators of the influence of factors of IA and activ-
ities, as the hypothesis that each factor affects each one
(the result of pairwise interaction of factors) is not ob-
vious.

Multiplication of the matrix | by the resulting
matrix WIT yields a matrix of indicators of the dy-
namic interdependence of factors C

e To calculate the long-term effect of the mutual
influence of factors, we will use the conditions of stable

growth (1), (2) for weight factors of factors

{Sl, S2,.. .Sn} =S, which can be represented by the
relation

Cs=4s.
This relation is satisfied by positive eigenvalue A

and the eigenvector S of the matrix C. The weights
of the balanced structure show in what relations the val-
ues of the 1A for the considered group of enterprises
should be in the conditions of uniform dynamics of de-
velopment. Thus, the management of the structure of
the IA can overcome the crisis situation of the group of
enterprises under consideration.

3. Calculation of the parameters of the influ-
ence of factors of 1A

The resulting matrix Z is shown in Table. 3.

C=IwI".
Table 3
The matrix Z of coefficients of dynamic coupling of factors of IA and activities.
Type of Factors of the 1A
eco-
nor_ni_c 1 2 3 4 5 6 7 8 9 1 11 | 12 13 14 15 16 17
activity
A 0,11]0,0 0,6 0,4 o4/00/00]00| O1| 0000|000 00]0,0 04| 00]00
B -0,1 | 0,0 -0,7 -0,5 -05(00|00]00] -01] 00[00]00]| 00]0,0 -05] 00100
C 144 |15 1563 | 1111|1078 |06 |06 | 1,3 | 182 | 7,2 |06 | 0,7 38106 | 110,7 75106
D 213|122 | 2317|1648 | 1599 109]109]20|2,9|10,7]09|10| 57|09]1641)111]09
E 16| 0,2 17,8 12,7 123 101]01]0,2 211 080101 04101 126 | 0901
F 0,4 |00 4,3 3,1 30/100(00(00| 05| 02(00|00| 0,1]0,0 3,1 0,2 |00
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Type of Factors of the 1A

eco-

nor.ni.c 1 2 3 4 5 6 7 8 9 1 11 (12 | 13 | 14 15 16 | 17

activity
G 13514 | 1471|1046 | 101506 |06 |12 171 | 68|06 |06 | 3606|1042 | 71|06
H 01]00 09 0,7 06]00|00{00| 01| 00]00/00] 00]0,0 07| 00]00
| 44,1 | 46 | 4796 | 340,9 | 3309 | 20 |18 | 40558 | 220202111720 3396 | 230 | 2,0
J 19102 | 209 | 148 | 144)01|01]02| 24] 10/01]01| 05]01] 148| 10|01
K 1151121252 | 890 | 83|05|05|11)|145| 58|05|{05| 31|05| 886 | 60|05
L 0,100 13 0,9 09/00|00f00] O1] 01]00]00] 0000 09| 01]0,0
M 00]00 05 04 03]/00|00{00| 01| 00]00]00] 00]0,0 04| 00]00
N 00]00 04 0,3 03]00|00{00| 00| 00]00]00] 00]0,0 03] 00]00
O 46 | 05| 505| 39| 348|02]02|04] 59| 23|02|02] 12|02] 357| 24]02

It is here assumed that the values of factors IA are
measured in the relative units.
The calculation of the balanced structure of factors

of IA {Sl, S2,.. Sn} =S gives the following result.

The obtained estimations correspond well to the
expected at the qualitative level comparative character-
istics of IA. Thus, maximum effect on the forms of ac-
tivity renders the factor «3. Technologies”; the forms of

activity, most sensitive toward changes IA: «C. Extrac-
tion of minerals”, «D. Processing productions”, «G.
Wholesale and retail trade; the repair of motor transport
means, motorcycles, everyday articles and objects of
personal use”, «I. Transport and connection”. The
given enumeration of the forms of activity is most
promising for introducing the innovations.

Table 4
Balanced structure of factors IA.
Number
of the
factor 1| 2| 3| 4| 5| 6| 7| 8| 9| 1| 11| 12| 13| 14| 15| 16| 17
Weight of
the factor |09|16|19(26|13|05(11/01]|05{04|05(03(02|05(|26|16]|0,5

The weights of the balanced structure are cali-
brated to the single average. They show, in what rela-
tions must be located the costs IA for the group of en-
terprises under the conditions of the uniform dynamics
of development in question. Thus, it is shown that con-
trol of structure IA can make it possible to overcome
the crisis state of the considered group of enterprises
due to a change of the relative volumes of active mem-
berships in the structure 1A of the considered group of
enterprises.

4. Conclusion

The matrix Z of coefficients of influence of fac-
tors of the 1A on the types of activity, as well as the
vector of the balanced structure of the factors of the 1A,
can be used to directly determine the cost structure for
the formation of the 1A both for individual activities
and for the group of enterprises as a whole.

The matrix Z of coefficients of influence of fac-
tors of the 1A on the types of activity, as well as the
vector of the balanced structure of the factors of the 1A,
can be used to directly determine the cost structure for
the formation of the IA both for individual activities
and for the group of enterprises as a whole.

The matrix C of estimates of the mutual influ-
ence of the factors of 1A can be used to select control
decisions [5]. When choosing control decisions, several

criteria with indices ! are considered, and among the

factors of the set M, a control group U < M is
singled out.
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B crathe aHamu3upyroTcs coctaB (haKTOPOB, CBSA3aHHBIX C BBICHIMM 0Opa30BaHUEM, aKTHBHO M MO3UTHUBHO
BIUSIIONINX Ha 9KOHOMHYECKOE Pa3BUTHE, U MEXaHU3MBbI BIMSIHHS Ha 3TO pazButre. O00CHOBBIBAIOTCS ()aKTOPHBIE
MOJIETTH aHAJIN3a W OIEHKH MMO3UTUBHOTO BO3ECHCTBHSI BBICIIETO 00pa30BaHMsI Ha pa3BUTHE SKOHOMHUKHU U 001I1e-

CTBA.
Abstract

The article analyzes the composition of the factors associated with higher education, actively and positively
affecting economic development, and mechanisms of influence on this development. Settle factor model analysis
and evaluation the positive impact of higher education on the development of economy and society.

KiroueBble cjioBa: BEICIICE O6pa30BaHI/I€, Ka4€CTBO, 9KOHOMHYCCKOC pa3BUTHUC, 0J1Iar0COCTOSTHHE 06I.I.IGCTBa.
Keywords: higher education, quality, economic development, welfare of the society.

B cranpapre 'OCT ISO 9000-2011 kauectBO
OTIpeNieNaeTcs] KaK «CTENeHb COOTBETCTBUS COBOKYII-
HOCTH TIPUCYIIHUX XapaKTePUCTHK TpeboBaHmsIM» [1]. B
oduImaNTBEHEIX JOKyMeHTax B Poccny mox kadecTBOM
BBICIIIETO 00pa30BaHMs TOHUMAETCS €r0 COOTBETCTBUE
YCTaHOBJICHHBIM TPeOOBaHUSM pPEriaMEeHTUPYIOLTHX
JIOKYMEHTOB. B uncine pernaMeHTHpyOINX JOKYMEH-
TOB CII€JyeT OTMETUTh B MEPBYIO O4yepeab «3aKOH O
BBICIIEM 00pa3zoBaHuny», DeepanbHble rOCyAapCTBEH-
Hble 00pa3oBaTebHBIE CTAHAPThI, YCTaHABIMBAEMbIE
MunuctepcTBoM o0pazoBanus U Hayku PO, IIpodec-
CHOHAJIbHBIE 00pa30BaTeNbHBIC CTAHAAPTHI, YCTaHAB-
nuBaeMble MunucrepcTBoM Tpyaa. Ilpu Takol Tpak-
TOBKE Ka4eCTBO BBICIIET0 0Opa30BaHUS OMPEAEISICTCS
€ro COOTBETCTBHEM LEJIIM, 3aJadaM, HHCTPYMEHTaM
MIPaBOBOI'O M aJIMHUHHCTPATUBHOTO perynmupoBaHus. C
SKOHOMHUUYECKOH TOUKH 3pEHHsI, OUEBUIHO, YTO OLIEHKA
KayecTBa BBICIIET0 00pa3oBaHUs 3aBUCHT CKOpEe OT
MHEHUsT MeKIyHapoIHOrO COOOLIEeCTBa, KOTOpOE
000011aeT ONBIT OTJAEIBHBIX CTPAaH U X 00bEAMHEHNI

U HE 3aBHCHUT OT CyOBEKTUBHBIX MPEAIOYTEHHUH IpaBu-
TCJIBCTB OTACIBbHBIX CTpaH, KOTOPBLIC K TOMY K€ 3aWH-
TEPECOBAaHbl CaMH ceOe BBICTABIIATH MOAXO ALY O
OLICHKY.

DOKOHOMHYECKasl OLIEHKAa KadecTBa YCIYI BBIC-
nrero oOpazoBaHUsl JOJKHA ITPOU3BOAUTHCS MOTPEOH-
TEJSIMM 3TUX YCIIYT, TO €CTh CEMEHHBIMH XO3SIHCTBAMHU
n paboronarensamu. O4eBHIHO, YTO C TOUKH 3PEHHUS
norpeduTenel 00pa3oBaTeNLHBIX YCIyT XOpollee Ka-
YECTBO BBICIIETO 00pa30BaHUs — 3TO TAKHE €T0 XapaK-
TEPUCTUKH, KOTOpPbIE MAaKCUMAaJbHO CIOCOOCTBYIOT
ycriexy 3KOHOMHYECKOW JIesITeIbHOCTH ToTpeOuTenei
00pa3oBaTesbHbIX YCIIyr. OJIHAKO BBITOJIbI OT BBICILIETO
00pa30oBaHMs MOJIYyYalOT HE TOJIBKO HEIOCPEACTBEHHO
MOoTpeOUTENN 00pa30BATENbHBIX YCIYyT: 00yd4aeMble U
nux pa60T021aTeJm, - HO M TOJIy4aTeJin IMO3UTHUBHBIX
BHEITHHX 3 (eKTOB, HAPUMEp, TAKMX, KAK 3aKOHOIIO-
CITyIIIHOE MTOBEJICHUE JINOO pacrpoCcTpaHeHNe 3HaHUH U
WHBIX 00pa30BaTEIbHBIX KOMIIETCHIMH OT HOCHTENCH
BBICIIEr0 00pa30BaHMSI Ha OCTAIBHBIX YYaCTHHKOB
COBMECTHOI1 JICITEIILHOCTH — DJIEMEHTOB COBOKYITHOTO
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pabotHuka opranm3anuu. [loaToMy HamboJiee TOITHO
BCE BBITOJIBI OT BBICILETO 0OpPa30BaHUS OTPAKAIOTCS C
MO3UIMK OOINECTBA B IEJIOM B BHIC YBEIHUCHUS
BKJIaJja COBOKYITHOTO pa0OTHHMKA OpraHU3alnH B IIPO-
W3BOJACTBO BAJIOBOM J00OABIIEHHON CTOMMOCTH.

KoneuHast 1iens ynpasieHUs! KA4ECTBOM BBICIIETO
00pa3zoBaHys — MAKCUMHU3aIHs B 00ILECTBE BCEX MOJIO-
JKUTENBHBIX d(Q(PEKTOB OT 00pa30BaHMs: KaK MPSMBIX,
MOJTy4aeMbIX BCEMU CTOPOHAMH 00pa30BaTesIbHOM Jie-
ATEILHOCTH, TaK U BHEMIHUX 3()(EKTOB, NOTyYaEMBbIX
JMLAMH ¥ OpraHU3alUsIMH, HETOCPEACTBEHHO HE MpH-
Y4aCTHBIMH K 00pa3oBaTeIbHOMY Iponeccy. J{ns noctu-
JKEHUSI 9TOHM HEeTH HEOOXOAWMO DEIIUTh CIEXYIOIINe
3aJaun:

1) CucreMaTH3UpoBaTh BCE BaXKHCUINHE ITO3H-
TUBHBIE Y3 PEKTHI OT BBICIIETO 00pa30BaHuUs IJIst 001IIe-
CTBa;

2) IlocTpouTh TEOpPETHYECKHE MOJEIH, B PAMKaX
KOTOPBIX MOTYT OBITh OINpPEAETICHBl U CUCTEMAaTU3UPO-
BaHbl HEOOXOJMMBIE YCIIOBUSI M CPEACTBA, Peallu3yIo-
IIMe W YCUIIMBAIOLIUE MOJOXHUTENbHbIE d(P(PEKThl OT
BBICIIIETO 00pa30BaHUS;

3) Haiitu crocoObl M3MEPUTH BCE MOJOKHUTEIb-
HbIe 3((PEKTHl OT BEICIIEr0 00pa30BaHMA: KaK MMEIO-
Mye NpsAMYIO JCHE)KHYIO OIIEHKY, TaK U HE MMEIOIINe
TaKOBOW B CHIIy TOTO, YTO 00pa3oBaHKe BOOOIIE, BBIC-
1ee 00pa3oBaHUE B YACTHOCTH, SIBIISIETCS] CMEILIAHHBIM
Omarom, COYETAIONINM B cebe YepThl PEIHOYHOTO U 00-
IIECTBEHHOTO OJ1ara;

4) Paspaborarh  CHCTEMY  CTPaTErHYECKOTO
YIOpaBIECHUS MOJOXKUTEIBHBIMU d(PPEKTaMU OT BBIC-
mero oOpa3oBaHUsi HA OCHOBE COIOCTABJICHHUS Ipe-
JIETIbHBIX BBITOJ] M U3JIEPIKEK B LIEIAX MaKCUMHU3AIUU
BBITOJI ISl OOIIECTBa: YBEJIIMUEHUSI TEMIIOB 9KOHOMHU-
YEeCKOTO PAa3BHUTHS, YJYUIICHHs IOCIEJCTBUIl 3TOro
pas3BUTHS IS BCEX YJICHOB OOIIECTBA.

Wrak, paccMorpuMm coctaB 3((EKTOB BBICIIETO
00pa3oBaHus Ul 9KOHOMHUYECKOTO Pa3BHTHS OOIIe-
cTBa. OOIIEH3BECTHHI J[Ba TOJIOKUTEIBHBIX AP deKrTa
00pa3oBaHKs, B TOM YHCJIE BBICIIETO, IS 00IIecTBa:
00pa30BaHHbIN YeIOBEK Oosiee 3aKOHOIOCIYIIEH, YTO
yYMEHbIIAeT M3JEP)KKH OOIecTBa Ha IOJAAEpKaHUE
MIPaBOMOPSIKA; TPy 00pa30BaHHOTO uYesIoBeKa Ooiee
MPOM3BOJUTENEH, MMOJTOMY €ro BKJaJ B CO3JaHHUE
HallMOHAJILHOTO JI0OXOJId, B YBEJIMYEHHE OOILIECTBEH-
HOTO OoraTcTBa 00JIbIIE, YeM Y MEHEee 00Pa30BaHHOTO.
CocraB 3THX 3()(HEKTOB MOKET OBITH JAETATU3UPOBAH.
Hanpumep, C.A. bensixo u T.JI. Knsguko BeIaenstoT
CJIe/TyOIHE JIeTAIN3UPOBaHHbBIE d((PEKTH: «yBeInye-
HHE YeJIOBEYECKOTO KalunTaja; NOBBIIIEHHE TPYAOBOTO
MOTEHIMaj1a B 9KOHOMUKE; POCT 3aHATOCTH B CaMOii cH-
cTeMe 00pa3oBaHMs. . .; POCT SKOHOMHUUECKOI aKTHBHO-
CTH, CBSI3aHHOH C pa3BUTHEM 00pa30BaHMs; MOBBILIIE-
HHE TPOU3BOJUTENILHOCTH TPY/a 3a CUeT pocTa odpa-
30BaHHOCTH  Pa0OTHHKA; CHWXKEHHE  YpPOBHs
ACOMHMAIBLHOTO TIOBEJEHHS MOJOASKH» [2, ¢.15-16].

[Ipu >TOM BKJIam BBICIIErO OOpa30BaHMS 3a CUET
MPUPOCTA YEIOBEYECKOTO KalMTalla MOHUMAETCs Kak
BBITO/Ia CaMOro pabOTHUKA B BUJE YBEJIWYEHHS 3apa-
0OTHOM IIATHI IO OTHOIICHHIO K 3apab0THOM Iu1aTe pa-
OOTHHUKOB, BBINOJHIIONIMX AHAJOTHYHYIO padoTy, HO
HE WMEIOIINX BBICIIET0 00pa3oBaHMs. Y BEIHMYCHUE
TPYIOBOrO TOTEHIMANAa B 3KOHOMHKE OIpEeIseTCs

JOTIOTHUTEIBHBIM KOJMYECTBOM Pa0OTHHKOB, ITOATO-
TOBJICHHBIX B c(hepe BHICIIEr0 00pa3oBaHusl. DKOHOMHU-
YyecKast aKTUBHOCTB CaMoi ceprl BEICIIIETO 00pa3oBa-
HUS OmpenessieTcsi 00beMOM TIPEIOCTABICHHBIX JTON
cdepoit ycayr. Ecmu 06peM ycimyr pacteT, pacTeT H
BKJIaJ 3TOH cdepsl B pa3BUTHE SKOHOMHUKH. [ToBbImre-
HHUE TPOU3BOJUTEIFHOCTH TPYAa 3a CUeT pocTa odpa-
30BaHHOCTH PabOTHHKA BBIPAXKAETCS B TOM, YTO 00pa-
30BaHHBIN PA0OOTHUK CO31a€T OTHOCHTEILHO OOJIBIIYIO
BENUYMHY 100aBICHHONW CTOMMOCTH 3a €IMHHILYy Bpe-
MEHHU (HampHuMep, 3a roj), MO3TOMY IPH YBEITHYECHUU
JI0JTM PabOTHHUKOB C BBICIIUM 00pa3oBaHHEM B oOIiei
CTPYKTYpE 3aHATOCTH TOKa3aTellb «I00aBlIeHHAS CTO-
HMMOCTB Ha OJTHOTO 3aHATOTO0)» YBEIHMIHUBACTCS.

B nocnenaue romer 1o pabOTHUKOB C BBICIIAM
o0pa3oBaHHEM B SKOHOMHKE CTAOMIM3UPYETCs, KaK 1
o011Iee KOJIMIECTBO 3aHATHIX B YKOHOMHKE M MaCIITaObI
SKOHOMHYECKOU JAEATEIEHOCTH Cephl BEICIIETo 00pa-
30BaHUsA, KOTOPBIC MNPONMOPHHUOHAIBHBI KOJIUYCCTBY
00y4yaeMbIX B By3ax (a2 OHO OCTaeTCs CTAOMIIBHBIM JTHOO
JlaXke HECKOJIBKO COKpataercsi). Eciu npeanonoxurs,
YTO 3TU TEHJCHIMH COXPAHITCS B OJrbKaiiiiem Oymay-
meM, TO BKJIaJ CUCTCMBI BBICHICTO 06pa3013aH1/1;1 B pas-
BHUTHE YKOHOMHUKH OyIIeT BBIpakaThCs TIAaBHBEIM 00pa-
30M B TOM, 4TO 3apa0OTHas IUIaTa MOTYYHBIINX BBIC-
mee oOpa3oBaHWE W HAYaBIOINX  TPYIOBYIO
JeSITeIBbHOCTh OYAET BBIIIE, YeM Y TeX, KTO Ha4all TPy-
JOBYIO JCSITEIHHOCTD, HE UMes BEICIIIETO 00pa30BaHMs,
a 3apaboTHas IUIaTa yKe padOTArOIIUX JIHII C BEICIITIM
oOpa3zoBaHKeM OyIeT B CpeHEM BBIIIE, YeM y pabora-
IOIIMX JIMI[ TOTO K€ BO3PAcTa, HE MMEIOIIUX BBICILIETO
obOpazoBanusi. DTo cyrybo 3aTpaTHBIi MOAXOA K
OLIEHKE BIMAHUSA Cephl BRICIIEro 00pa3oBaHIs HA pas-
BUTHE YIKOHOMHKH, KOTOPBII BIIOJIHE COTIIACYETCS C JIO-
TUKO JEeUCTBUS BIACTeH B cdepe BICHIETo oOpa3oBa-
HUS B IIOCIICTHUE TOJIBL.

B paMkax ommcaHHOTO IMOIX0/Ia HENb3s Peatn3o-
BaTh IIOTCHIMAJBHBIC BO3MOXXHOCTH TIO3UTHBHOTO
BIIMSIHHSL BBICIIETO OOpa3oBaHHS Ha pa3BUTHE SKOHO-
MUKH. B HEM HeT caMoro colepKaHus TJIABHBIX TO3H-
TUBHBIX 3P exToB. He ompenensercs u He UCTONB3Y-
€TCsl CBSI3b KauecTBa BBICLIETO 00pa30BaHMs C UHHOBA-
IUOHHBIM Pa3BUTHEM U C PA3BUTHEM YCIOBEYECKOI'O
Kanurana. Bee BiausHMA KayecTBa 00pa3oBaHMs Ha pas-
BUTHE SKOHOMHKH UMEIOT 3aTPaTHBII XapakTep, peaiu-
3YIOTCS B TEKYIIEM YIPABICHUH, HE CBSA3aHBI CO CTpa-
TErHYECKUM YNPaBJICHHEM U OOYCIIOBJIEHBI TJIaBHBIM
00pa3oM paziInuueM 3apadOTHBIX IUIAT PAOOTHUKOB C
pasHbIM ypoBHeM oOpaszoBanus. bomee Ttoro, oue-
BUJIHO, YTO €CIM PAaOOTHUKH C Pa3HBIM YpOBHEM 00Opa-
30BaHUs BHINOJHSIOT OHY U Ty e paboTy OJJMHAKOBO
XOpOIIO, Pa3In4ne 3apabOTHBIX IUIAT MPEACTaBISETCS
HECIIPaBCIJIMBBIM U HCOTIPABIAHHBIM. C IIO3UIINHU OITU-
CaHHOTO MOJXO0Jla KOHOMHSI Ha 3apabOTHBIX IUIATAX
PpabOTHHKOB C BHICIINM O00Pa30BaHHEM M YINIOTHEHHE
Hnux pa60qero JHS OoNpaBAbIBACTCA LECIIAMU 3KOHOMHH
O0/DKETHBIX pacxo0B. OHAKO TaKOil MOAXOJ HUKAK
He TIpoJiBUraeT Poccuio K peleHnto 0JHOM U3 TJIaBHBIX
CTpPaTernuecKuX 3aJady — IMOCTPOSHHIO MHHOBAIMOH-
HOM SKOHOMMKH.

[TonpoOyem ImpeacTaBUTh CBOIO BEPCHIO COCTaBa
TJIaBHBIX TO3UTUBHBIX 3((EKTOB BO3AEHCTBUS BbIC-
11ero oOpa3oBaHus Ha Pa3BUTHE IKOHOMHKH.
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1. [ononHutenbHble KOMIICTEHIMHM W 3HAHUA
YBEIMYMBAIOT YaCTHYIO BBITOY OOamaTesst oopa3oBa-
HUS M €T0 HaHMMAaTelsl: y oOmamaTtens oOpa3oBaHUS
YBEIMYHMBACTCSA AOXO[ — 3apIuiaTa, IpeMuu; y paboro-
JaTers — IpUOBLTH OT AKCIUTyaTaIu Oonee KBammdu-
IIUPOBAHHOTO PaOOTHHKA,

2. Beiciiee oOpa3oBaHHe CO3ACT JOMOTHUTEIb-
HBIIl — MYJIBTUIUIMKAUOHHBIA 3(GQEKT yBEIHMYCHUS
MPOU3BOIUTENEHOCTH COBOKYITHOTO pabOTHHKA, 3aHs-
TOT'0 M3rOTOBJIEHUEM IPOAYKTA WM YCIYT Ha OCHOBE
TOSIBJICHUS JIOTIOJTHUTENIBHBIX KOMIIETEHIIUH Yy ClieIa-
JIMCTOB U PYKOBOJUTEJIEH, MMOJyYUBIINX BBICIIEE 00Opa-
30BaHME. DPQPEKT NPOMOPLHHUOHANIECH COOTHOIICHUIO
YHCIIEHHOCTH HOBBIX YNPABICHIEB U CHEIUAINCTOB K
001IeMy 9nciry paOOTHHKOB Ha MPEIIPUATHH. A TaKXKe
3aBHUCHT OT KauyecTBa HOBOW KOMIIETCHIINH Y €€ HOCH-
TEICH;

3. Beicuiee oOpa3oBaHNe BHOCHT 3HAYUTEIHHbIA
BKJaJ B (DOPMHPOBAHHE COLHMAILHO OTBETCTBEHHOTO
MOBCACHUS

- BHYTPH CEMbH: a) B OTPEOICHUH OJIar U yCIyr
YeJIOBEK BEJIET ce0sl HepallMOHAIBHO, PYKOBOJICTBYSICh
1o OoJiblIel YacTh CyObEeKTHBHOW OIIEHKOMH I0JIE3HO-
CTH HOTPEOIIEeMBIX OJ1ar — MO TEM HPHUATHBIM OIIyIIe-
HUSIM, KOTOpBIC JaHHBIE Oyara JOCTaBisIoT. [ myOokue,
KOHEYHBIC OOBEKTHBHBIC IOCIEACTBUS MOTPEOICHUS
4acTo He y4uThIBaloTca. CyOBEKT 4acTo Jake He HHTE-
pecyeTcs TaKUMHU HOCIEICTBHAMHE VIS 3J0POBbsI, TICH-
XMYECKOTO ¥ 3MOLMOHAIBHOTO COCTOSHHS ITOTPEeOH-
tensi. OOpa3oBaHHBI 4YeNOBEK Hallle 3aayMbIBAaeTCS,
cTapacTcsa n30eXaTh KOHEYHBIX HETaTHBHBIX IocJiea-
cTBUH MoTpebnaeHus s ce0sl U YJIeHOB CEMbH;

0) B NPOM3BOJICTBE: COLMAIBLHO OTBETCTBEHHOE
NoBe/ieHHe B OM3HEce W Ha MPOM3BOJCTBE O3HAYAET
CcTpemJieHHe K M30eraHui0 HETaTUBHBIX MOCIEICTBUN
MOTPEOIEHNUs IPOU3BOJUMON MPOXYKIMH — VIS JpY-
THX, CBOMX IOKYIIaTeNeH;

4. Bricuiee 00pa3oBaHue KaK BOCIIHTaAHUE 3aKOHO-
MOCJIYIITHOTO M COLMAIbHO OPHEHTHPOBAHHOIO ITOBE-
JICHUSL:

- YyMEHBIIAET M3JIEP’KKN 00IIecTBa Ha obecriede-
HHE 3aKOHOIOCITYIITHOTO MOBEICHHUS;

- CHW)KaeT TPAaHCAKIIMOHHbBIE U3/IEPKKH, CBS3aH-
Hble C BEJCHHEM IEPEeroBOpOB U 3aKJIIOYEHHEM KOH-
TPaKTOB, OCKOJIBKY COI[MAIbHO OTBETCTBEHHOE MOBE-
JICHUE, BOCITUTHIBAEMOE B By3ax, popMupyeT OoJbIme
JIOBEpUSI ¥ YMEHbBIIAET M3EPKKH, CBA3AaHHBIE C IPO-
BEPKOH JIOCTOBEPHOCTH MH(OPMAINN YIaCTHUKOB TIe-
PEroBOpoOB;

- MEHSET MOJIEJI UTPOBOTO TOBEJICHUS I'PasK/IaH.
«[1pu mobom HaydHOM 110]1X0/1€¢ OE30rOBOPOYHO H HO-
BCEMECTHO IIPUHUMAETCS 32 OTIIPABHYIO TOUKY MBICIIb,
YTO UI'pa 3aHUMACT BaXXHOC MECCTO B XU3HH, BBITIOJI-
HSET HEOOXOAMMYIO, BO BCSKOM Ciydae, IMOJIE3HYIO,
dbynkuoy [3].

000CO0OICHHBIH YaCTHBIN WHAWBU, PYyKOBOACTBY-
}OmHﬁCﬂ KEJTAHUEM TTOJTYUYUTH YaCTHYIO BBITOAY U HE
TOTOBBIN OrpaHUYUBATH I3TO KCJIAHUC, OTrPAHUYUBACT
CTpeMJIEHHE IIOJIyYUTh OJHOCTOPOHHIOIO BBITOILY
TOJIBKO I0J] BO3JEHCTBHEM BHELIHUX CAaHKIIMH 32 Hapy-
HIeHue 4yxux npas. Eciim 3akoH He 3amumiaer KoH-
KpEeTHbIE IIpaBa COOCTBEHHOCTH (TIPaBO Ha U3BJICYCHHUE
BBITO/IbI OT TMPOJAXH CBOCH pabodell CHIIbI, IPaBo Ha

W3BJICYEHUE BBITOJBI OT MPHUOOPETEHHOTO TOBApA,
MpaBo Ha JOCTOBEPHYIO MHPOPMAITUIO O TOBApe), MH-
JVBHJ COMOCTABIAET MOTCHINAIBHBIE BBITOJIBI OT OII-
MOPTYHUCTUYECKOTO IIOBEICHHS M BO3MOJXKHBIE H3-
nepkku. Eciam u3nep KK HEBENUKH, a BBITOAA 3HAYH-
TeNbHa, clieayeT Hapyuienne. Caep kuBaroniuii paxkrop
— JIeNoBasl pemyTanus, KoTopasi JODKHa UMETh 00JIb-
110} Bec, YTOOBI IIEPEBEIINBATh MACCY YaCTHBIX BBITO
OT HapylLIeHHs Yy)KHX INpaB. JTO MO3BOJSIET yMEHb-
LIUTh U3JIEP’KKU HAa MEIOYHYIO PETJIaMEHTAIUIO JeTa-
JU3UPOBaHHBIX IpaB. Cieq0BaTeNbHO, OPUEHTAIHS Ha
ToJi/iepKaHue JICIOBOI penyTauuy NpuaaeT cTabuib-
HOCTH CHCTEME B3aUMO/ICHCTBUS IIPaB yIaCTHUKOB PhI-
HOYHBIX CHEJIOK. YPOBEHb LIEHHOCTHU JEJI0BOH pernyTa-
[UH B TIa3aX XO3SMMCTBYIOMIETO CyObeKTa U o0IIecTBa
SIBIISIETCS IOTIOIHUTEIbHOU FrapaHTUEN, Ipeaypexaa-
IoIeH BO3MOXKHOCTh M PEIMIWBBI ONIIOPTYHHCTHIE-
CKOTO TIOBEJICHMS IOJ BIMSHUEM MOSBICHHUS 3HAYH-
TENbHOM YaCTHOM BBINOJbI OT HAPYLIECHUS HOPM IIOBE-
ICHUSL.
Uo=Un-L
*P=0 1)
Uo=Un-L*P+R >0 (2),

I'ne:

Un — orieHKa cyOBbEKTOM HOTECHIIHATBHON BBITOJIBI
OT HapyIICHUS YyXHX MPaB,

L — cyObexkTHBHAS OIlEHKa BO3MOXHBIX IOTEPH OT
OIMOPTYHUCTHYECKOTO MOBEACHHS 110 OTHOLICHUIO K
YaCTHBIM JIMLAM, €CIIH MX TIPaBa 3aIlUIIEeHbI 110 3aKOHY,
W HAPYUIUTEIIO TPO3ST CAaHKLIUH, H/IM00 MOTEPh OT OIl-
HOPTYHUCTHUYECKOTO TTOBEICHUS 10 OTHOIICHHIO K 00-
LIIECTBY;

P — BeposTHOCTH HaHEeceHH yiepOa JIeI0Boil pe-
ImyTanun BCJICACTBUC HAPYIICHUA 3aKOHA,

€CJIN BEpOSITHOCTh TMPOUTPATh UCK B CyJAE BCIIEA-
CTBHE HapyIIEHHUs YyXHX IpaB - PL, BepoITHOCTH 00-
HapyXeHus! (haKTa HapyLISHHUs] HAJIOTOBOTO 3aKOHOJA-
TENbCTBA, TMOO MHBIX 3aKOHOJATENILHBIX HOPM, pery-
JUPYIOIINX  B3aMMOOTHOIIGHWS  WHAWBHAA  C
rocyaapcTBoMm - Pt ; Torna:

P=1-(1-P)*(1-P7);

R — 1eHHOCTH IS PBIHOYHOTO areHTa J1eNOBOH
pemyTanuu, KOTopash MOXeT IOCTpajaTh, B ciydae,
ecii OOIIECTBO OCYAWT NMPAKTUKY OMIOPTYHUCTHYE-
CKOTO MOBEJICHHSI.

Yem BBIIIIE BO3MOKHBIC IOTEPU U BEPOATHOCTH
oOHapyxeHHs pakTa HapyHIeHHst 3aKOHA, TEM MEHbIIE
BEPOSATHOCTb TOTO, YTO ONIOPTYHUCTUUECKOE MOBEAE-
HHUE C PUCKOM HECEHMsl CAaHKIMH OyJeT peali30BaHo.
UYem OGosiee cTporo 3akoH 3alMIIAeT Yy>KHE MpaBa U
yem Oosee 3 dextuBHa FOcTHIMS B OTHOIIEHIH 00HA-
pyxeHus (pakToB HapylIeHHs! 3aKOHA, TEM HHXKE BEpo-
ATHOCTDH ONIIOPTYHUCTUYECKOI'O ITIOBCICHMA. HCHHOCTB
JIETIOBOH peryTaIiy SABJseTcs (pakTopoM, yMEHBIA0-
UM BEPOATHOCTH OIMOPTYHUCTHYCCKOTO IMMOBEACHUSA.
Hanuuune nonoxurenbHON 1€710BOM penyTalui yMEHb-
I1aeT BEPOSTHOCTH COONIOIEHNSI HEpPaBeHCTRA (2), Ipu
KOTOPOM ONIIOPTYHUCTUUYECCKOE TMOBEACHUEC SABJIICTCA
SKOHOMHMUYECKU BBITOAHBIM. Bocmuranue rpaxiaaH B
xoze 00y4eHus B By3ax B JyXe COOIOJeHUS] 3aKOHOB
U yBaXKCHMS YYXKUX NPaB yBEJIMYMBAET B IJa3aX BCEro
o0IecTBa IEHHOCTh JICJIOBOM peryTaluu U, COOTBET-
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CTBEHHO, CHM)XAeT BEPOSATHOCTb ONIOPTYHHUCTHYE-
CKOTO IOBEAEHUs. B cooTBeTCcTBHM € NpencTaBlICHH-
smu P. Koysa [4] Gonbinee yBaxeHHE U 3aIIATa TyKIX
IpaB COOCTBEHHOCTH yMEHBIIAET HETATHBHBIC COIH-
anbHbIe 2Q(EKTH U YCHINBACT MOTHBAIHIO K d(deK-
THUBHOI YKOHOMHUYECKOH AEATEILHOCTH.

®dopmupoBaHue 00IIECTBEHHOTO MHEHUS O LICH-
HOCTH COOJIIOJICHUS YYXKHMX NPaB KaK YCJIOBUH Pa3BHU-
THSI JOBEPUSL B IPEANPHHUMATENLCKO Cpejie U BO B3a-
MMOOTHOILEHUSIX paboronareneii 1 paOOTHUKOB MO-
KET HU3MEHUTH CTaHIAPTHI MOBEICHUS
npeAnpuHUMarenei, paboronareneii B OnzHece U 3Ha-
YUTENIFHO CIIOCOOCTBOBAaTh PAa3BUTHIO KOHCTPYKTHB-
HOTO COTPYAHHYECTBA MEXIy HPEACTABUTEIIMU OU3-
Heca, a TakKe NMPEICTaBUTENSIMH OW3HEca W JIUIAMHU
HaeMHOTO repcoHana. O6mamarenu BrICIIEro o0pa3o-
BaHMA, B YaCTHOCTH, Y)ke paboTaromye B OpraHH3a-
IIUSIX ¥ HEJABHO OKOHYMBIIHE BY3bl, MOTYT BHECTH CYy-
IIECTBEHHBIN BKJIaA B (JOPMUpOBAHHE TaKOro OOIIe-
CTBEHHOTO MHEHHMS M M3MEHEHHE CTEPEOTHUIIOB
MOBE/ICHHSI.

KakoBa ynyIiieHHasi BBIroZa OT HEBO3MOXHOCTH
COIJIACOBAHHO OPHEHTHPOBATHCS Ha COOJIIOAEeHHE 00-
KX UHTEpecoB? DTa YIyIIEHHAs BBITOAA U €CTh H3-
JEP>KKN MOJIeJI 000CO0IEHHOTO HHINBH/A.

Co3naBaemble MOJOXHTENbHBIE 3(dEeKTs coBO-
KyITHOTO Pa0OTHMKA OPTaHM3AINH, pPealn3yeMble Ha
OCHOBE JI0OPOBOJIBHOTO COTPYIHHIECTBA:

- MYJBTHIUIMKAIMOHHBIN 3(dexT yMHOXeHUS
MPOU3BOJUTENEHOCTH COBOKYITHOI'O pabOTHHKa B pe-
3y/lbTaTe MPUOOPETEHHS CIEHHAIUCTAMU WM YIIPaB-
JICHIIAMU JIOTIOJIHUTEINIbHBIX KBaIU(HUKAIIMOHHBIX KOM-
METEHIUH 100 B pe3yspTaTe peann3alui Kakon-1noo
HOBAaTOPCKOW UJIEU M PACIIPOCTPAHEHUS TOTOIHUTEIh-
HBIX KOMIIETEHIINI Ha OCTAJIbHBIX:

M=D¢* Ne*me*vy

M — MyIpTHIUTHKATMOHHBIN 3 dekT yBenmueHus
MPOU3BOIUTENEHOCTH COBOKYITHOTO paOOTHHKA BCIIE/I-
CTBHE PAcIpPOCTPAHEHHMS JOTOIHHUTEIBHBIX 00pa3oBa-
TEJILHBIX KOMITETEHIMI Ha 3JIEMEHTHI COBOKYITHOTO pa-
OGOTHMKA OpraHU3aluy 32 TEepHoL t;

Nt — uncneHHOCTh pabOTHHUKOB, HA KOTOPBIX MO-
JKET PacHpoCTpaHuThbCs N y3ust KOMIIETSHIUI U HO-
BBIX HJICH;

M; — MOTEHUMAJbHO BO3MOJKHBIN, IMpeAeIbHBIN
KodpduumenT  (mpupocrta)  MPOU3BOAUTETHFHOCTH
TpyZla COBOKYITHOTO pabOTHHMKA BCIIEACTBHE PacIpo-
CTpaHEHMs] HOBBIX el 1100 BciencTBue audpdys3nu
WHHOBAITMOHHBIX KOMIIETEHIIMH HAa COBOKYITHOTO pa-
OOTHHKA;

Vt — CKOPOCTb paclpOCTpPaHEHUs] HOBBIX HAeH
00 KOMITETEHIIUH, U3MepsieMasi CPEAHUM IIPOLIEHTOM
(momneii) mpeacTaBuTeNel COBOKYITHOTO paOOTHHKA Op-
TaHU3allMH, YCBOMBIIHMX HOBbIE KOMIIETEHIIUH JIHO0 HO-
BaTOPCKHUE MJICU W MOBBICHBIINX Ha 3TOH OCHOBE IPO-
W3BOJINTEIIFHOCTH CBOETO TPYA;

t - meproa BpeMeHu peanu3aryu 3P dexra pacmpo-
CTPAHEHUsI KOMIIETCHIIMHA WX HOBBIX UJIEH;

Dt — BesnimumHa 100aBIEHHONH CTOMMOCTH, ITPUXO-
JiIIelicst Ha oiHOTO paboTHHKA B riepuoe t.

Beiciiee o0pazoBanue obecneyrBaeT HE TOJIBKO
COXpaHEHME, IPEyMHOXKEHHE, Iepenady 3HaHUuH U

HAaBBIKOB JIPYTHM JIMIIaM, OHO CIIOCOOCTBYET COXpaHe-
HUI0O U Pa3BUTHIO CBOCOOPA3HON POCCHUCKON KYIb-
TYpBL, B KOTOPOH BEIMKO 3HAUYCHHWE COTPYTHHYCCTBA,
B3aUMOIIOMOILY JIIOIEH — IPEACTABUTEIEN pa3IMUHbIX
KJIACCOB U CJIOEB 0011ecTBa. 3HAYMMOCTD 3THUX DJIEMEH-
TOB KYJBTYPHI U Pa3BUTHSA YKOHOMHKH U 00IIecTBa
OYCHb BEJTUKA, K MOXKET OBITh YBEJIMUYCHA Ha OCHOBE CO-
3HATEJILHOTO KYJIbTUBUPOBAHHUS ITHX 3JICMEHTOB B 00-
pa30BaTENbHOM IpOLecce B XOJI€ pean3aliuu o0pa3o-
BaTeJIbHOW MOJUTUKU. B pamkax npeactaBieHHON MO-
JICTA Pa3BUTHE CIIOCOOHOCTH K COTPYIHHYECCTBY U
B3aMMOIIOMOIIH B paMKaX OOIIMX IeJICH OpraHu3anuu
WK OOITHX IIeJIeH 00IecTBa MOXKET CYIIIECTBEHHO yBe-
JUYUTh MYJIbTUIUIMKAIHOHHBIA 3(PQGEKT HpPOU3BOIH-
TETBHOCTH COBOKYITHOTO pa0OTHHKA OpraHU3aIllH 3a
CYeT TOTO, YTO CTPEMJICHHE K COTPYIHUIECCTBY U B3aH-
MOTIOMOIIH, HE CIEPKUBAEMOE Ype3MEpHBIM JKeia-
HHUEM TIOJIYYUTh YaCTHYIO BHITOIY 32 CUET APYTHX U
Ype3MEPHBIM Pa3BUTHEM KOHKYPEHIIUH, OYAET CII0Co0-
CTBOBaTh YBEIHMUYCHHUIO CKOPOCTH PACIpPOCTPAHEHHUS
HOBBIX UJEH WU KOMIETEHUUH Vi B pe3yibTaTe CBO-
0OMHOTO M HHTEHCHBHOI'O J0OPOBOJILHOTO OOMEHa
3HAHUSMH ¥ OINBITOM PajJd pPEelIeHHs O0IUX 3ajad, a
TaKkXKe CIOCOOCTBOBATh POCTY MPEACITHHOTO KOAPQH-
OUCHTA YBEIMYCHHUS MPOU3BOAUTCIBFHOCTH OTICNb-
HOTO pabOTHUKA My 33 CYET TOTO, YTO B XOJA€ A0OpO-
BOJIFHOTO COTPYIHUYECTBA HAHOOJIee 3HAIOIINE 1 KOM-
METCHTHBIC WIEHBl COBOKYITHOTO pa0OTHHKAa B
pelIeHNH KaXXI0 KOHKPETHOH OTpeeIeHHOH! 3a1aqn
OyIyT CBOEBPEMEHHO BHOCHTH CBO#l BKJIaJ B 0OIIee
JIeNIo, TIOBBIIIAST MPOU3BOAUTEIHFHOCTh COBOKYITHOTO
paboTHHKA OpTaHU3aIHH.

Bbnaronaps pa3BuTHIO CTIOCOOHOCTEH K COTPY/THH-
YECTBY Pajy JOCTHXKEHHS OOIIMX IeNiel B 00IIecTBax,
OpUEHTUPOBAHHBIX HA PA3BUTHE ITUX DJIEMEHTOB KYJTb-
Typsl, OyIyT TNPH MPOYHX PaBHBIX YCIOBUAX PACTH
OBICTpee Ha3BaHHBIC TAPAMETPHI Vi U My IT0 CPABHEHHIO
¢ o0IIecTBaMH, OPUCHTUPOBAaHHBIMH Ha KYJIET UHIUBU-
Qyann3Ma U KOHKYpPeHIUH. Takxke clIenyeT OKUAATh,
9TO B 00IIECTBaX, OPUCHTUPOBAHHBIX HA COTPYAHUYE-
CTBO H B3aMOTIOMOII[b, TIPH ITPOYHX PABHBIX YCIOBUAX
Oyzet 00JIblie YHCIEHHOCTh PA0OTHHUKOB, KOTOPHIE OY-
IyT ycBaWBaTh HOBBIE UJIEW U KOMIETeHIMH. Bee 310
OyJeT MpUBOAWTH K TOMY, YTO N00aBlIeHHas CTOU-
MOCTh, MPUXOASIIAsICS B CPEIHEM Ha OJHOTO PaboT-
Huka Dy, B Takux oOmiecTBax Takxe OyJeT pacTtu ObICT-
pee.

Ho ob6mectBo, B koTopom Dy Oynet pactu ObIcT-
pee, 4eM y Apyrux, OyneT o0naagaTh KOHKYPSHTHBIMU
MpeuMylIeCTBAMU U B KOHEYHOM HTOTE€ CMOXET J0-
OuThCs OOJiee BHICOKUX IMOKa3aTeliell HalMOHAIBHOTO
JIOXOJIa Ha Jymry HaceneHus. Takum oOpa3om, oOpa3o-
BareibHas (M KyIbTypHas) MOJIMTUKA, OPUEHTUPOBAH-
Has Ha pa3BUTHE CIIOCOOHOCTH HACETICHHS K COTPYIHH-
YECTBY M B3aMMOIIOMOIIHM, MOXET CTaTh (HaKTOpOM
CTPATErMueCcKOT0 Pa3BUTHS, OMPEIEISIIONIMM KOHKY-
PEHTOCTIOCOOHOCTh  HAI[MOHAJIBHOW JKOHOMHKH H
TEMITbl YBEJIIMYCHMSI MaKpOIKOHOMHYECKHX IMOKa3aTe-
sieti (BIIII, HarmoHaIbHOTO J1I0X0/1a).

KynbTypHO-00pa3zoBaTeibHas IMMOJUTHKA MOXET
copMupoBath B 00IIECTBE NONTOCPOYHBIE d(PPEKTHI
MMO3UTUBHOTO BO3JICHCTBUS BBICIIETO 00pa30BaHMs Ha
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pa3BUTHE SKOHOMHKHU ¥ oOmectBa. B wactHoCTH MO-
KET CYIIECTBEHHO CHOCOOCTBOBATh  YBEIHMYCHHIO
MYJIBTHIDIMKAIHOHHOTO 3((dekra pocTta MpOU3BOIHU-
TENIBHOCTH COBOKYIIHBIX Pa0OTHHKOB OpraHU3aLlii
BCIICICTBHE PAcIPOCTPAHECHUs] HOBBIX 3HAHMH M KOM-
TIETEHINH, a Takke dPQPeKTa YCHICHHS MOTHBAINH K
9KOHOMHUYECKOH JIeITeIbHOCTH BCIIECTBUE POCTa yBa-
JKCHUSI M 3alUTHl NPaB COOCTBEHHOCTH YYacTHHKOB
PBIHOYHBIX OTHOIIEHUH. UTOOBI peann3oBaTh U MOCTO-
SIHHO YCUJINBATh 3 (GEKTHI TO3UTHBHOTO BIIMSHHS BBIC-
mero o0pa3oBaHMs Ha pa3BUTHE OOLIECTBA M IKOHO-
MHKH, HEOOXOAMMO CHUCTEMAaTHYECKH BBISBIISITH CaAMHU
3((heKTsI, yCIOBHUS, IPH KOTOPHIX OHU PEATU3YIOTCA U
YCHIIMBAIOTCS, U CO37aBaTh (P (EeKTUBHBIN HaOOp HH-
CTPYMEHTOB, ITO3BOJISIFOIINX (HOPMHUPOBATH M YCHIIH-
BaTh IOJIOKHUTEIBHBIE BO3ACHCTBHS BBICIIET0 00pa3o-
BaHU Ha Pa3BUTHE SKOHOMHKH M obmectBa. Cpenu
9THX UHCTPYMEHTOB BAXXHYIO POJIb UIPAFOT HHCTHTY-
[IMOHAIM3UPOBAHHbIE TpaBuiia — «ITO TOJE3HBIN HH-
CTPYMEHT, ITOCKOJIbKY OHU MPEJCTaBIISIOT 3HAHUS, HH-
dbopMaIMo U KOOPAWHAIIMIO, HEOOXOIMUMBIC IS BbI-
6opa moBeaeHUs» [5].
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change of its share in the process of ensuring economic growth. Poverty is complicated phenomenon, which in-
cludes a number of political, economic, legal, social, psychological and biological aspects. Currently in the tran-
sitional economy of the RA the poverty overcoming question has become an urgent task, and the positive solution
of the problem of poverty is essential a comprehensive study. It can be concluded that poverty is the most important
components of economic and political security of the RA, and the measures aimed at solving of it the most im-

portant pillar of strengthening of State and sustainable development.
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Poverty is the sharpest and the most important as-
pects of modern society, and its correct assessment is
very important for the fighting against it [6].

Poverty is such a socio-economic situation of the
part of society in which case some layers of population
haven’t minimum existence measures defined by the
standards of the society. Despite the fact, that at least
19 century social scientists, philosophers, economists,
political scientists and politicians are constantly returns
to the discussion of the theme of poverty, and in the last
decade of the 20™ century “poverty” theme entered the
agenda of international organizations. Poverty itself as
a phenomenon and poor as a social layer and individual
people, families, rather “perceived” than “described”

[71.
Against poverty phenomenon is actively engaged
many international organizations such as the UN and

the World Bank. But they have a different perception
of the fight against poverty. Thus the UN considered
the economic development as an important thing, also
raises the issue of equal opportunities for all sections of
the population and economic activity, while also stress-
ing the fact that social injustice and inequality is itself
phenomena that disturbing economic growth. The
World Bank in the fight against poverty attaches more
importance to the allocation of the state budget [1,
p.176-179].

Thus, according to the World Bank, poverty is ex-
pressed as:

1. lack of opportunities,

2. lack of access to social services,

3. the low level of security,

4. the low level of impact
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The high level of poverty in Armenia has been and
will most likely be a key issue for the coming years [5,
p. 96]. According to the National Statistical Service

Bulletins of Armenia, of the year 2015, as well as pov-
erty indicators have been recorded in the last 5 years
(see Figure 1 and Table 1) [4, p. 113].

Upper poverty line
— pper p v lin
— Poor 41698 AMD/'month
Q
o
(=
70.2% o
z
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&~ 34234 AMD/month
5 —
ety poor -
-]
29.8%
An extremely EE m—  Food poverty line
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Figure 1. Poverty indicators by 2015 year
Table 1.
Changes in the level of poverty in 2011-2015 [4, p. 106].
Years Permanent pop- Poor An extremely poor
ulation, thou- Thousand peo- % Thousand peo- %
sand people ple ple
2011 3021,4 1057,49 35,0 111,79 3,7
2012 3026,9 980,72 32,4 84,75 2,8
2013 3017,1 965,6 32,0 81,46 2,7
2014 3010,6 903,2 30,0 69,24 2,3
2015 2998,6 893,6 29,8 59,97 2,0

As shown in Table 1, the level of poverty in the
last 5 years fell by about 6%, or about 200 thousand,
compared to the previous year by 0,2%. But even then,
about 900 thousand people today are poor and about 70

thousand of the are in a state of extreme poverty or are
undernourished, and this is when social expenditures of
the state budget amounted to 27% of the entire budget
of the previous year [4, p. 106].

Table 2
Revenues and expenditures of the state budget of Republic of Armenia in 2014-2015 year. [4, p.383-386]
Million AMD
State budget
Expenditures
Years Incomes and Total Social costs Deficit
official transfers Absolute %
2011 880851,0 986509,2 256413,7 25,99 105658,2
2012 946193,4 1006102,2 288532,1 28,7 59908,8
2013 1071370,6 1142890,4 294920,6 25,8 71519,9
2014 1144762,7 1235053,4 347680,0 28,15 90290,7
2015 1167744,0 1408996,4 391018,9 27,75 241252 4

However, if the 70 million people provided with
monthly 33 000 AMD (480 AMD =1$ USA) (lower
poverty line), then 27,7 billion will be quite enough, in
Armenia in order will not be undernourished people,
and this amounts to only 2,2% of budget expenditure,
and 7% of social expenditures. This fact shows that the
state budget funds are used in highly ineffective and not
targeted.

According to economists, poverty is into reverse
dependency at economic growth, namely how much in-
creases economic growth, as much decline the level of
poverty. That is also proven National Statistic Service
of Armenia, noting that reduction of poverty in Arme-
nia is mainly due to the 3% of economic growth in the
country (see Table 3 and Figure 2) [2, p. 9-11; 4, p.
106].
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The link between poverty and economic growth in 2011-2015 year.

Table 3.

However, as seen in Figure 2, the economic
growth has not led to reduction in poverty, but exactly
the opposite, which means that poverty in our country

Years Economic growth Poverty level (rate)
2011 4,7 35,8
2012 7,2 35,0
2013 3,3 32,4
2014 3,6 32,0
2015 3,0 30,0
36 /' y =0,6835x + 30,878
35 v R?=0,5088
34
33
v
32 &
31 T T T 1
0 2 4 6 8

Figure 2. The link between economic growth and poverty level (rate)

is growing faster than the economy.

The impact of inflation on economic growth in 2011-2015 year.

This is due to the fact that inflation is not taken
into account when calculating the level of economic
growth (see Table 4) [2, p. 9; 3, p. 48].

Table 4.

Years Economic growth Inflation level Difference
2011 4,7 7,7 -3
2012 7,2 2,6 4,6
2013 3,3 5,8 -2,5
2014 3,6 3,0 0,6
2015 3,0 3,7 -0,7

If we exclude inflationary effects of economic
growth , it is clear that in 2015 year in Armenia was 0,7
% of the economic decline, that explains the previous
figure. Therefore, the reduction of poverty is caused not

5) [3, p. 50-53; 4, p.51].

The composition and the structure of the economically active population in Armenia.

by the growth of the economy, but the reduction of the
population.

Another important reason for the high level of
poverty is the high level of unemployment (see Table

Table 5.

thousand people

Years Permanent popula- | Economically active, Employed Unemployed
tion from which

2011 3021,4 1440,9 1175,1 265,7

2012 3026,9 1418,3 1172,8 245,7

2013 3017,1 1388,4 1163,8 224.6

2014 3010,6 1375,7 11335 242,1

2015 2998,6 1316,4 1072,6 243,7
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Figure 3. Unemployment and poverty interconnection.

As shown in Figure 3 in increase of every points
of unemployment adds poverty of 0,22 points. In other
words, from every 100 unemployed 22 becomes poor.

This is evidenced the survey by the households about
consumer spending on 1 per capita (see Table 6) [4, p.
102-113].

Table 6.
Consumer spending on 1 per capita (2011-2015 year)
Consumer spending on 1 per Including
Year capita Households headed by the A pensioner households
unemployed
Total Food expense Total Food expense Total Food expense
2011 32585 18552 26896 14529 31829 16326
2012 34921 18500 32068 14596 32009 16372
2013 36787 19146 37187 19124 35181 16950
2014 40770 20283 37695 17183 36965 17648

As seen in families where there are unemployed or
pensioner, consumer spending is loner than the upper
poverty line (41 698 AMD, (480 AMD =13$ USA)). But
in reality, even today the existence of work doesn’t in-
sure of poverty, as research shows that a quarter of the
occupied population is also poor today.

The one of the main reasons of the poverty is in-
flation and the currency exchange rate fluctuations (see
Table 7) [4, p. 106].

Table 7.
The impact of inflation and exchange rates on poverty.
Years Inflation, % USA$ Russian Ruble
2011 7,7 327,5 12,7
2012 2,6 401,76 12,9
2013 5,8 409,63 12,9
2014 3,0 415,92 11,0
2015 3,7 477,92 7,6

As the level of Armenian expert is more than 3
times lower than imports, the imported goods are nor-
mally traded in USA dollars, so the dollar price increase
has a significant effect on raising the prices of those
products, further worsening the living conditions of the
population. On the other hand, most of the incoming
foreign transfers to Armenia in Russian rubles, which
means that these transfers have decreased by about 40%
compared for the previous year (due to a decrease in the
Russian ruble exchange rate), which does not allow to
increase allocations from the state budget.

In this case, the most important direction in the
fight against poverty must be considered economic de-
velopment, focusing on small and medium enterprise
development, focusing on small and medium enterprise
development. Conducted lately polls show that for only
1% of the population is ready to start a business in Ar-
menia. Therefore it is necessary to devise mechanisms
to make business activities more attractive for people.

In particular, it is necessary to simplify the busi-
ness registration process, introducing one window prin-
ciple. On the other hand for companies and tax author-
ities should be set unified accounting system, which
will help reduce uncertainly and corruption risks in the
area and which in turn will provide further impetus to
launching economic activities. It is also necessary to
provide certain privileges to companies that invest the
modern technology and advanced equipment, in the
production, as it will significantly reduce costs and in-
crease their profits and therefore tax revenues of the
state budget.

As mentioned above, today a quarter of total em-
ployment in Armenia is poor, so it is important to intro-
duce a new system of remuneration for poverty reduc-
tion, which will increase the salaries of workers, at the
same time increasing the efficiency and profitability of
the organization. As an example of such a system can
be used Great Britain model of labor costs, in which
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case a certain portion of the profit as wages paid to em-
ployees, resulting in significant increases in labor
productivity and efficiency.

One of the most important path out of poverty is
the combat against corruption, which will reduce the
shadow economy and increase state budget revenues,
on the other hand it will contribute to the most efficient
and effective use of public funds and of course will lead
to reduction of unemployment rate weakening an exist-
ing social tensions.

REFERENCES:
1. «Poverty Reduction Strategy Program», 2003,
190 p.
2. Food security and poverty, National Statistical
service of RA, Yerevan, 2016. p. 9-11

3. Social Snapshot and Poverty of Armenia, Sta-
tistical-Analytical Report, National Statistical service
of RA, January-November, Yerevan, 2016. p. 46-53

4. National Statistical service of RA, Statistical
Yearbook, Yerevan, 2016., p. 51, 102-113, 383-386

5. Poghosyan S., Labor Economics, Yerevan,
2003, 320 p.

6. McConnell C., Brue S., Macpherson D. Contem-
porary Labor Economics. — University of Nebraska,
Emeritus, 2007. — 672 p.

7. Farrel D., Laboissiere M. etc. The Emerging
of Global Labor Market—Sydney,MGI, 2005-49p.

8. Javid, Attiya Y, Umaima Arif, and Asma Arif.
“Economic, Political and Institutional Determinants of
Budget Deficits Volatility in Selected Asian Coun-
tries.” The Pakistan Development Review, 2011.

BJIMAHUE KJIACTEPU3AIIUN MAJIOT'O BUBHECA HA THHOBAIIMOHHYIO
3KOHOMMUKY

ITonockona H.

dokmopanum banmuiickou Mexcoynapoonoi Akademuu (Puea, Jlamesus)

SIA”’SOL Baltic”’ mneoacep
Crpanuns C.

Lokmop sxoHomuku, HayuHslli pykosooumenv barmutickaa Meswcoynapoonas Axademus (Puea, Jlameus)

THE IMPACT OF CLUSTERING OF SMALL BUSINESSES ON THE INNOVATION ECONOMY

Poloskova N.

Doctoral candidate of economic Sciences of Baltic International Academy(Riga, Latvia)

SIA" SOL Baltic" muedorcep
Stradina S.

Doctor of economy, scientific leader Baltic International Academy(Riga, Latvia)

AHHOTAUUA

Llenbio CTaThH SBISETCS PACCMOTPEHHUE IUTIOCOB M MHHYCOB MaJioro 6u3Heca (KiIacTepoB) B cTpaHax bantun
B EC. OTmMeueH nuHaMu3M cpejibl, MPOcOOCTBOBABIIMI MEPEXOy OT B3aMMOCBS3HBIX (PMPM K MHHOBAIIMOHHBIM

KJ‘IaCTepaM.
Abstract

The purpose of the article is to consider the pros and cons of small business (clusters) in the Baltic States in
the EU. The dynamism of the environment was noted, which permeated the transition from interconnected firms

to innovative clusters.
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BI/I3HCC KakK ‘{yBCTBI/ITCHBHaﬂ CHUCTEMA, TOHKO pea—
THUPYyeT Ha H3MEHECHUE IKOHOMHYECKOH MOTOJTBI B TOCY-
nmapctBe. U ecii OpaTh 3a KpUTEpHH OIMHHAIIATE (pak-
TOPOB, BIHSIONINX HA BeJICHUE OU3HECA, TO MOXKHO IT0-
CTPOWTh PEUTHHT W3 CTpaH, rAe Hauboiee
OnmarompusTHee W MPUOBUTFHEE BECTH MaJbIi OW3HEC.
B umcne 3THX (haKTOPOB: HAJIOTH, OTHOIIEHUE K COO-
CTBCHHOCTH, HHHOBAIIHUH, ypOBCHB KOppyl’[HI/II/I, TCXHO-
JIOTHH, OFOPOKpATHsI, JTHYHAsE CBOOOIA, TOProBas CBO-
06oJ1a, MOHETapHast CBOOO01a, 3aIUTa UHBECTUIIUH 1 UH-
BECTOPOB, CUTYaIus Ha GOHIOBOM PHIHKE.

ITeproe mecto 3a Kananoii. [Toka EBpona n CIIIA
OMIPABJIAIOTCS OT Kpu3ucoB, Kanana Ha ux ¢one memaet
3HAYHTENbHBIC ycrexu. JkoHoMuKka KaHamp! pasmMepom
B OoJice YeM TONTOpa TPUUTMOHA JTOJUIAPOB, BEIpOCIA
3a mpouwiblii rox Ha Oonee yeM 3%. CtpaHy HE 3aTpo-
Hyn ¥ OaHKOBCKHi Kpusuc. [loTomy 4To KaHajaCKue
OaHkH Benm 0oJiee KOHCEPBATHBHYIO IOJUTHKY BECh

meproJ BpeMeHu ¢ MoMeHTa kpusuca 2007-2008 rogos
n panee. U teneps Kanana enuHcTBeHHas cTpaHa B
9TOM peiftunre, B kotopoi 10 u3 11 nokasaTeneit mo-
JIOKUTETbHBIE.

Bropoe mecro pelitunra 3anumaetr Hoas 3enan-
Just. DeHoMEeHaIbHON POCT SKOHOMUKH 32 MOCIEIHUE
net 20 cienanu cTpaHy U3 3aBHCUMOU OT OpHTAaHCKOU
SKOHOMHKH BO BIIOJHE KOHKYPEHTOCIOCOOHYIO He3a-
BHCUMYIO CcTpaHy. O4eHb Pa3BHUT arpapHBIil CEKTOP.

Tpetse mecto — 'onr Konr. 3to — Toproso opu-
EeHTHPOBaHHAs HKOHOMHKA. [ JaBHEIM  00pasom,
MMEHHO TOPTOBJISI TOBAPaMH U YCIIyTaMH IOJHSIH €€
Ha 3TO MECTO.

UYerBeproe MECTO B TONE U OYEHb HHTEpecHas
cTpaHa - Mpnanaus. DKOHOMUKA OMHUPAETCs, B OCHOB-
HOM, Ha TOPTOBIIIO.
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IIsTas ctpana B peitunre - Koposnesctso [anus.
I'nmaBHOE MpenMyIIeCcTBO — BHICOKOTEXHOJIOTUYHBIH ar-
papHBIi ceKTop, (hapMaKoIOTHs, MOPCKHE MTEPEBO3KH,
WCIIONIE30BaHUE BO30OHOBIIIEMBIX MCTOYHHKOB SHEP-
TUH.

[Iectoe mecto - Cunramyp. BnepBrie B pelTHHTE
HOSABIsETCA a3uaTckas cTpaHa. B cTpaHe oueHs pas-
BUTa CBOOO/HAS PBIHOYHAs 9KOHOMHUKA. OTCYTCTBYET
KOppYNIUs U OIOPOKPATHS, YTO IMO3BOJISIET JIETKO OT-
KpbITh Om3Hec. CtabunbHblil poct BBII, mpessimato-
M Ha AyIly HaceJIeHUs MHOTHE Pa3BHUThIE 3KOHO-
Muku. Ho oueHs jkecTkoe yronoBHOE Ipago.

CenpMmoe Mecto - [IIBenns. C BRICOKUM YpOBHEM
JKM3HHM, OCOOOM IIOJHUTO-9KOHOMHYECKOH CHCTEMOM,
KOTOPBIA YacTO HUMEHYIOT «IIBEACKUM COLIHMATIU3IMY.
CTBIK OTJIMYHBIX COIMAJBHBIX OJIar M KaluTaln3Ma.

BoceMoe mecto 3anumaer Hopserus. Bvicokuit
YPOBEHb KalUTaJU3aluH, JIETKO OTKPBITh CBOW MaJIblii
OusHec. B kakux crpaHax NpUOBLIbHEE BECTH Mallblif
ousnec. !

IIpoBenéM uccienoBaHus B COCEACKUX CTpaHax,
Takux Kak JlaTtBus, JIurea u DcToHUS.

Hensto npennpusituii IctoHuu, Jlaruu u JINTBBI
SBIISICTCS TOOUTHCS C TIOMOIIBIO MHHOBAINN YKpeIuie-
HUS CBOCH KOHKYPEHTOCIIOCOOHOCTH, KaK Ha BHYTPCH-
HEeM, TaK U Ha BHEITHEM pPBIHKE, YTO ceiyac 0coOOEHHO
Ba)KHO H3-32 TOr0, YTO LIEHOBOE KOHKYPEHTHOE Ipe-
HMMYILECTBO MEPECTAET UrpaTh BaXKHYIO poiib. IIpen-
TPUATHS XOPOIIO HHYOPMHUPOBAHEI O TOM, YTO WHHO-
BaIUsl TMO3UTHBHO BJMSET Ha 00OBEM HCIONb30BAaHUS
pecypcoB, Kak B cepe Mpou3BOCTBA, TaK U YCIIYT, YTO
JlaeT MpsiMoil MO3UTUBHEIHN 3P (eKT Ha (GUHAHCOBBIE MTO-
Ka3aTesln IpeAnpUsTHS.

HHrepec mpeanpusTHii K MHHOBaLUU pacter. B
HEKOTOPBIX CIy4asX «yMHbIE HWHBECTHLUH» II03BO-
JISIOT TIOBBICUTH 3(PQEKTHBHOCTH TPOU3BOJICTBA, OJa-
rojapsi 4eMy IpH HEHM3MEHHBIX 00beMaX MOXKHO cOe-
pedb pecypchl WM, HalpuMep, YBEIHWYUTH O0BEM
cBoeil mpoaykuuu. BTOphIM NOMyNsSpHBIM Hampasiie-
HUEM SIBIISIETCS  WMHHOBAllMOHHAs  JIEATEIbHOCTb,
HalpaBJICHHAass Ha YCTOWYHMBOE pa3BUTHE, Oaromaps
KOTOPOMY pacTeT IIeHHOCTh TOBApPOB IMPEANPUATHS.
OT0 OMOTaeT MPEAIIPUATHIO U €TO TOBApaM MM yCIIy-
raM BBIJICIIMTHCSI Ha Bce Ooliee TI100ann3upyromeMcs
PBIHKE.

B cootBeTcTBHM C pe3ynbTaTaMu MPOBEAEHHOTO
SEB-0anka uccnenoBanus B crpaHax banTuu nHHOBa-
MO CUUTAIOT BAXXHOM cepoil mpeAnpusiTis ICTOHNN
u JIutsel. 3a ron 6oble BCETo MHTEPEC K HHHOBALIUH
BO3POC cpenu npeanpustuil JINTBLIL.

B Octonun 73% ompolieHHbIX OpeAnpusaTuil 3a-
sIBUIH, 4TO B TedeHue 2015-2016 rr. oHM IIaHUPYIOT
MpOBeCTH OOHOBJICHHS B CBOCH OM3HEC-ACSITEILHOCTH.
Tox Ha3zazg 3TOT noKaszareib focTurai aums 60%.

3aMeTHBIH POCT MHTEpeca K WHHOBAIIMH 3aMETCH
Takke U B Jlute. Eciu B IponuioM rogy MHHOBAaLMEH

1. http://rosinvest.com/acolumn/blog/china/561.html
2. http://dv.ee/novosti/2015/01/19/malye-
predprijatija-jestonii---samye-innovacionnye-v-
pribaltike

IUTAHUPOBAIIO 3aHATHCA 42% MPEeANpUATHI, TO Ha CEro-
JHS 3TOT MPOUEHT JocTur 69%. Cpean npeanpusTui
MaJIoTO W cpegHero OmsHeca JIaTBMM MPOLIEHT HHTE-
peca K HHHOBAaUH COCTaBUI Beero 39%.

WHHOBAIMSI TOBAPOB MM YCIIYT - 3TO camasi MOITy-
nspHas chepa, B koTopyro B 2015 romy TOTOBHI HHBE-
cTupoBath 46% npennpusatuil JInteel, 36% DcTOHNU U
26% ManbIxX UM cpeHux npeanpustuit Jlarsuu. B Oc-
TOHHH B Pa3BUTHE PAOOTHUKOB IUIAHUPYIOT WHBECTH-
poBath 24% npeanpustuii, B Jlute — 14% u JlaTtBun
Bcero 6% mpennpusituid. M3MeHeHne cBoell On3Hec-
MOJIENIM OJHAKO IUIAHUPYIOT HEMHOTHEe: B ODCTOHUU
11%, JlatBun 3% u JIutse 5% OMpOIIEHHBIX PEATIPH-
peviiad

N3 ceKTOpoB 3KOHOMHKH CaMbIMH HHTEPECYIOIIN-
MHCS HHHOBAIWSIMH SBJISTFOTCS TIPEIIPHUSTHS IPOMBIIII-
JICHHO — YHEPTeTHYECKOTO U CEKTOPa 0OCITyKUBAHUS 1
MUTaHUs, U3 KOTOPBIX 0K0JIO 80% OMpOIIEHHBIX IUIa-
HUPYIOT JIEHCTBUS CBSA3aHHBIC C UHHOBALUEH U KOTO-
pble 00palaroT OCHOBHOE BHUMaHHE Ha OOHOBIICHHE
MIPOU3BOUMBIX TOBapoB U ycuyr. Camblil CKPOMHBIH
HHTepeC K HHHOBAIMAM TOKa3aJIy MPEANPUATHUS Cellb-
CKOXO3SIICTBEHHOTO M PBIOHOTO CEKTOPOB, a TaKXkKe
CEKTOp HEABMXHMMOCTH, U3 KOTOPHIX 0OpaTUTh BHIMA-
HUE Ha MHHOBALMIO IaHUpPYET Bcero 60% mnpenmpus-
Tnit. Bl

PaccMoTpuM, Kakne HaJOTH Maiblii OW3HEC Ia-
TUT B cTpaHax bantum. CymiecTByeT JBa OCHOBHBIX
Hanora. Hasnor Ha paGoTHHKA (COBOKYITHO 3TO HAJIOT Ha
€ro 3apIuiaTy, U colualbHbIe BhIMIaThl). M Hamor Ha
HIpUOBLTE IPEATIPHATHS.

JIuToBCcKUMiI OM3HECMEH BBIMJIAYMBAET TOCYIap-
cTBy 45 — 60% c 3apruiaThl KaXkKJIOTO COTPYJIHUKA.
Iroc Hanor Ha npuObLTL. JIbroTHeid - 5% - mis au-
TOBCKHUX MUKPOIPENNPUATH. [[1s1 ocTanbHBIX KOMIIA-
HUH 1 U1 OoJiee KPYIHBIX (PUPM - HAJIOT Ha TPUOBLTH
cocrasisieT 15%.

JlaTBuiickuil npeanpuHUMATEND IUIATUT B CYyMME
okoJ10 45% c 3apmnarsl cotpyaHuka. Hanor Ha mpu-
obute — 15%. OnuH enunHbIi Hamor - 9% c obopora
¢upmer. 1o pakry - Mmakcumym 750 eBpo B MecsI.

B Ocronun Hanor ¢ 3apruiatel cocraBiseT oT 30
1o 50%. Oro Hmxke, yem y coceneil. Ho camoe rimaBHoe
JUI TIpeIIpUHUMATENeH — 3TO TO, YTO HAJOT C TMpH-
661K B 3TOH cTpaHe cocTtasisaeT 0%. AHaJIOrOB TaKOMY
Hanoroobnoxkeanto B EBpome Her. IlpaBma, crout
y4ecThb YTO 3TO NPH YCIOBUH, €CIIH BCS IPUOBLIb UAET
B NMPOU3BOACTBO. MHBIMU ClIOBaMHM, Takoe MpeNrnpusi-
THE BEJET XO3SICTBEHHYIO JESATEIbHOCTh, HECET pac-
XO/Ibl, BBIMIJIAYMBACT 3apIliaTy, a OCTABIINECS ICHbIH —
TO €CTb NPUOBLIb, BKJIA/[BIBAET B Pa3BUTHE KOMITAHHH.
Bo Bcex ocTalbHBIX CllydasiX, KOrZa JEHbIU PELIEHO
MONyYUTh Ha PYKH, KaK JUBHICHIBI, - IEHCTBYET Tak
Ha3bIBAEMBIA HAJIOT HA paclpeleNeHHyI0 MPHOBUIb -
20% (BpImme, ueM y coceneir). [

3. http://www.seb.ee/ru/novosti/2015-01-19/predpri-
yatiya-malogo-i-srednego-biznesa-estonii-samye-in-
novativnye-v-pribaltike

4. http://lwww.mixnews.Iv/ru/economics/news/21336
1 issledovanie-naimenee-vygodno-vesti-malyj-
biznes-v-latvii/
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Bo Bcex Tpex cTrpaHax peructpainus HOBOW KOM-
MaHuM 3aiiMeT oT 3 1o 4 pabounx anei. Ho nokymeH-
tauus B JIutee u JlaTBuM BeneTCs TOJIBKO Ha rocynap-
CTBEHHBIX SI3bIKaX: JUTOBCKOM U JIATBILICKOM COOTBET-
CTBEHHO. B DCTOHHMH XK€ pEerucTpUpoOBaTh CBOIO
KOMITAaHUIO MO’KHO Ha 3CTOHCKOM, aHIJIMHCKOM U pyc-
CKOM $I3bIKaX.

[To nanueiM BecemupHoro 6aHka, 1o ypoBHIO Ipo-
CTOTBI BeJleHUs1 OM3Heca DCTOHUS 3aHMMaeT 12 MecTo
B MHpOBOM pelitunre. Jlateus Ha 14 mecte, a JIutsa, ¢
HeOOoJIbIIMM OTCTaBaHHEM, Ha 21 mecte. Takum oOpa-
30M, BceMupHBIii 0aHK yBEpeH, 4TO OU3HEC 311eCh Be-
cTH nerko u npusTHo. !

B crpanax bantum craryc "mukponpeanpustue"
cylecTByeT Tosbko B JlarBuu. Ho oH cymiecTBeHHO 0T-
JM4YaeTcs OT KPUTEPUEB, YCTAHOBIEHHBIX EBpocoro-
30M.

Ha natBuiickoM MUKPOTIPEATIPUATHH MOTYT pado-
TaTh 10 5 pabOTHUKOB, IIPH TOI0BOM 000pOTE, HE Ipe-
BhimaromeM 100 ThICsiY eBpo, U He Oosiee 8 ThIC. EBPO
B Mecsl. Takux Mukponpennpuarui B Jlatsuu oxoso
50 TBICSY.

B JlutBe npuU3HAIOT MHUKPOIPENNPUITHE YUCTO
(hopMalbHO: TIPX YCIOBUH, 4TO B mTate 10 10 coTpyn-
HHUKOB, a TOJIOBOH mox07 - 10 290 Teicstd eBpo. [Tomod-
HbIX KomMnanuii B JIutee noutu 70 ThICSY.

CornacHo nanHbIM Eurostat, yaenpHblil Bec Ma-
IBIX U CPEIHUX NpeanpuaTuil cocraBmsroT 90% ot
Beex npeanpusTuit EC.

Cocmosanue unnosayuonno2o pasgumus 6 Jlam-
euuU.

Pa3utue Manoro mpeanpHHHUMATENbCTBA OCTa-
€TCSI OIHUM M3 OCHOBHBIX YCJIOBHH IOBBIIIEHHUS KOH-
KypeHTocnioco6HocTn JlatBum. Ho kak moxas3sIBaeT
MPaKTHKA, OT/AEIbHBIE MAJIBIE U CPEeIHUE MPEIIPUATHS
HE MOTYT OBITh YCIICIITHFIMA Ha BHYTPEHHEM PBIHKE, HE
TOBOPSI O BHELLIHEM, TaK KaK BHIATH MOPOM 3a FPaHULIbI
CBOETr0 PpEruoHa TaKUM IMPEANPUSTHSIM JTOCTATOYHO
CJIOXHO.

Bormpexu 3aKkOHOMEPHOCTSIM pa3BUTHSI PHIHOYHON
SKOHOMUKH MH]TyCTPHAIBHBIX CTPaH, TIe Ha0IItoJaeTcs
CTPEMUTENBHBIN POCT MHHOBAIIMOHHOW AKTHBHOCTH,
JIATBUHCKAs JIEHCTBUTENBHOCTh B OONACTH Pa3BUTHUSA
WHHOBAIIMH B MAaIIMHOCTPOHUTEIHHON OTpaciu ocTas-
JISIeT JKeNaTh JYYIIeT0o. ITO CONPSKEHO C PSIIOM IIpo-
Omem.

B mepByio ouepeab CTOMT OTMETHTH HpOOJIEeMy
WHBECTUPOBAaHUS MHHOBALIMOHHOW  JESTEIbHOCTH.
Hwuzkwii 00peM HHBECTHIIMI OCTASTCS OHOM 13 HanOo-
Jjee pOOJIEMHBIX 30H COBPEMEHHOH (a3bl pa3BUTHS
9KOHOMHKH. Kak mokaspiBaeT MpakTHKa, CBOEBPEMEH-
HOT'O M aJIeKBaTHOTO BO3MEIIeHHUs (PHHAHCOBO-pecypc-
HOW 0a3bl /I HHHOBAITMOHHOHN JESTEIILHOCTH 3a CUeT
COOCTBEHHBIX (BHYTPEHHHX) HCTOYHHKOB IPEAIpHUs-
THH WIN 3a€MHBIX CPEJICTB HE MPOU3O0IILI0. DTO IPOHC-
XOJIUT B CHUJIy TOTO, YTO TOBBIIICHHAS aKTUBHOCTH B
BBICOKO 3aTpaTHON WHHOBAallMOHHOH cdepe MOKeT

5. http://www.mixnews.lv/ru/economics/news/21336
1 issledovanie-naimenee-vygodno-vesti-malyj-
biznes-v-latvii/

6. https://mixnews.Iv/ru/economics/news/2016-12-05

OBITH OOecIieueHa TOJIbKO MPH YCIOBUH JOMUHUPYIO-
Iei poJTi rocyJapcTBa v ero GUHAHCOBOH MOAIEPIKKE.
Ceitgac e OHa HOCHUT, 110 CYTH, YUCTO CUMBOJIITYECKUHA
xapakTtep.l’)

Cpenu mpo0iieM 0Te4eCTBEHHO HHHOBAITMOHHON
CHCTEMBI HY)KHO BBIICTHTH CIa0yl0 MHHOBAIlMOHHYIO
OpUEHTALMIO JIATBUICKOH Hayku. «[IpoBaibD» pbIHKa B
chepe HMHHOBaUMil OOBSCHSAIOTCS HE TOJNBKO U HE
CTOJIBKO KPH3HUCHBIM CIafioM mpousBozcTsa B 2008-e
TOJIbl, CKOJIBKO HECOOTBETCTBHEM TEMATUKH BBIOTHS-
€MBIX UCCIIEJI0OBaHUI, NHCTUTYIMOHAIBHBIX CTPYKTYD
U MEXaHU3MOB (DYHKIIHOHHPOBAHUS HAYKH MOTPEOHO-
CTsIM SKOHOMUKH. KpaitHe HH3Kast BOCTpeOOBaHHOCTH
HayYHO-TEXHUUYECKHUX JOCTI)KEHUH B 3HAUYMTEIbHOU
Mepe OOBSCHICTCS WX HEIOATOTOBICHHOCTHIO K TIpak-
THYECKOMY BHEIPCHUIO.

OdYeHp OCTPO Ha COBPEMEHHOM 3Tale Pa3BUTHSA
SKOHOMUKH CTOUT TpoOiieMa uHTerparmu JlaTBum B
MHPOBOE Hay4YHO-TEXHUYECKOE NpocTpaHcTBO. B Jlat-
BHUHU TNIPe00JIalaeT «JIOTOHSAIOIEEe» Pa3BUTHE HAYKH U
TexHUuKHn. Huskue ICHbI HA OTCYCCTBCHHBIC TCXHOJIO-
THH [0 CPABHEHUIO C 3apyOe)KHBIMU, O0JIee OIaronpu-
SITHBIE BO3MOXKHOCTHU JUJIsl BHYTPHJIATBUMCKOHM KOOIlEe-
pammu, 9eM Ul MeXIYHapOTHOH, ¢ OJHOM CTOPOHBI, H
JKeCTKass KOHKYPEHIUS Ha MIPOBOM pPBIHKE.

Taxke HEOOXOIUMO OTMETHTH BaXHOCTH TOCY-
JApCTBCHHOTO YJaCTHs B MHHOBAIIMOHHBIX IPOIIECCaXx,
T.K. IMCHHO TOCYAapCTBO OKa3bIBaeT CYIICCTBEHHOE
BIISIHAC HAa WHHOBAIIMOHHYIO ICATEIBHOCTH XO3SM-
CTBYIOIIUX CYOBEKTOB. ['0Ccy1apCTBO TOIIKHO SIBISATHCS
IMOJHOIIPABHBIM YYaCTHHUKOM 3KOHOMHYCCKHUX OTHO-
meHuil. OT Hero TpeGyeTcss He TOJNBKO M HE CTOJBKO
MOJIMTUYECKAA TOAACPIKKaA HpeI[HpI/IﬂTI/Iﬁ, CKOJIBKO 1€~
ATCJIBHOC Y4aCTHUE B MHHOBAIIMOHHBIX ITPOCKTaX, KOTO-
poro, K coxaleHuIo, oka He HabmogaeTcs. CTOUT OT-
METHTh TPOOJEMy WHBECTHPOBAHUS WHHOBAIIMOHHOMN
JeSITETBHOCTH.

Jla 1 HU3KUH 00beM MHBECTHUIINH OCTASTCS OJTHOM
3 Hamboiiee MPOOJIEMHBIX 30H COBPEMEHHOH (a3bl
pa3BuTHs SKOHOMHKH. Kak IOKa3biBaeT TPaKTHKA,
CBOEBPEMEHHOTO W aJJICKBaTHOTO BO3MEICHHS (PIHAH-
COBO-PECYPCHOI 0a3bl [l MHHOBALMOHHOW JEsITelb-
HOCTH 3a CUeT COOCTBEHHBIX (BHYTPEHHHX) UCTOUHH-
KOB NPEANPUATUI WIH 3a€MHBIX CPEICTB HE IIPOU30-
IO, a U HE MOTJO NPOU30WTH B CHIy TOTO, YTO
BBICOKAsA aKTUBHOCTH B BLICOKOSanaTHOﬁ WHHOBAIIN-
OHHOW cepe MOXKET OBITh OOeclieYeHa TOJBKO IpH
YCIOBUH JOMHHUPYIOLIEH POJIM TOCYIapCTBa U €ro (Bu-
HaHcoBoM nojaepxke. Ceiluac jxe OHa HOCHUT, IO CYTH,
YHUCTO CHMBOJHMYECKUI Xapakrep. Mexay TeMm, Kak
JIIb 00IIee NHBECTHIIMOHHOE OXKHBJIEHHE CIIOCOOHO
JaThb TOJYOK NEPEXoAY K HHHOBaHHOHHOﬁ SKOHOMUKE.

B JlaTBuu, n3-3a cnaboi MoaIepKKH CO CTOPOHBI
rocyJapcTBa MaJlblii W CpeAHW OW3HEC CKyIMaeTrcs
IIBelaMH, HOpPBEXIAMH, HEMIIAMH, JaT4aHamu. Tak,
M3BECTHBIE B CBOE BpeMs OpeHnsl JlatBum — Laima u
Staburadze 8 2013 r. KyIIeHBI HOPBEKCKAM TUTAHTOM

7. EUROSTAT Your key to European statistics
http://ec.europa.eu/eurostat

Mapuanna Marykaro (Foreign Affairs, Ne 2, 2015 r.).
http://ni.globalaffairs.ru/author/mariana_mazzucato/



http://www.mixnews.lv/ru/society/news/213101_vladelcam-mikropredpriyatij-predlagayut-verevku-s-mylom-so-skidkoj/
http://www.mixnews.lv/ru/economics/news/213361_issledovanie-naimenee-vygodno-vesti-malyj-biznes-v-latvii/
http://www.mixnews.lv/ru/economics/news/213361_issledovanie-naimenee-vygodno-vesti-malyj-biznes-v-latvii/
http://www.mixnews.lv/ru/economics/news/213361_issledovanie-naimenee-vygodno-vesti-malyj-biznes-v-latvii/
http://ni.globalaffairs.ru/author/mariana_mazzucato/
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Orkla. Kpymroe o o6opoty maepeBooOpabaTsiBaroiee
npennpusatae (186 MIH. eBpo, YHCIO padboOIMx —
1626). B 2005-M — KyIUIEHO aBCTpPHICKO-IIBEHIIap-
ckoif rpymmoii Kronospan. Ipemnpusitue Valmieras
stikla Skiedra (VSS) o npon3BoaCTBY CTEKIOBOJIOKOH-
HOHM MPOXYKIWH KyNWJI HEMEUKHUH MyJIbTUMHILTHOHED
HOpren Ilpeiic-/latimep. Wcnanackuii  Ou3HECMeH
Won T'yamynacon ¢ 2004 r. kortponupyer B JlatBum
HECKOJILKO KPYITHBIX HNPOMBIIIICHHBIX aKTHBOB. Tak,
eMy TPHHAIICKHUT KpYIHEHIIas B CTpaHe JIECOMHIIKa
Vika Wood u npou3BoACTBO H3IeNUil M3 JepeBa
BYKO-LAT.®I

Vupexnenne Benrcnumncckuil [lapk BbICOKHX
texHonoruii (BIIBT) cTamo mepBeIM CTHMYISTOPOM
KiacTepoB B JlaTBuu, mpensarasi NpeanpHHAMATEISM
BO3MOXKHOCTH BBINTH Ha PETHOHAIBHBIC M MEKIyHa-
POIHBIE PBIHKH MOCTABOK.

Co3naBasg ceTH COTPYIHHYECTBA WM KJIACTEPHI
npeanpustuit banruiickoro pernona u peruoxHa Cesep-
HBIX CTpaH, MHOTOKpPaTHO BO3pacTaeT BO3MOXKHOCTH
IpUHUMAaTh Y4aCTHC B PA3JIMYHBIX 3aKYyIIKaX, BbIXO-
JIUTh HA PHIHKH ITOCTABOK, II0 CPAaBHEHHIO C CAMOCTOS-
TEJIbHOU JEATEIIBHOCTBIO Ka)XJ0r0 IPEIIPUATHS.
MNmenno nostomy Bentcnmicckuii Ilapk BEICOKHX TeX-
HOJIOTHI BMECTE C PSIIOM MEX/TyHapOIHBIX TApTHEPOB
peanusyeTr HpoekT «Medicpecuonanvioe compyoHuye-
CMBO KIACMEPO8 MANbIX U CPEOHUX NPeOnpusimuil 8
pamkax  Cesepo-6ocmouno20  Kopuoopa»  WIH
BalticSupply.[

OOMmMUMH yCUITUSIMU TIPOBOJUTCSI aHAIU3 PBIHKA
[IOCTaBOK M pPBIHKA peruoHa banruiickoro mops, a
TaKXKe CO3[aeTcsl MOopTan KIAacTepoB M 0a3a JaHHBIX
npeanpusTuil. BaxuaelmmM nprobpeTeHueM ot co3a-
HUSL OCHOBBI JIJI1 TaKOTr0 COTPYJAHHUYCCTBA OTPACIEBBIX
Amnanus MHHOBAIIMOHHOI'O Pa3BUTUSL JIuTBEI.

peaAnpusaTHi peruona bantuu u CeBepHBIX CTpaH CTa-
HET BO3MOXKHOCTh IIPUHIMATh yJacTHE B OONBIINX 3a-
KyIllKaXx, B TOM 4Hcle B TeHaepax EBpomnelickoro
YPOBHSI.

BeIxomoM U3 Takoro MOJI0KEHHUS MOXKET CTaTh CO-
3aHNE TEPPUTOPUANBHBIX MM PETHOHANBHBIX MPO-
MBIIIICHHBIX KJIACTEPOB, MPEACTABISIIONIUX CO0O0M
00bEANHEHNE MAJIBIX, CPEAHUX U KPYIHBIX MPEIIpHs-
TUll, NPOU3BOAALIMX Ha OIpPENEeNCHHON TeppuTo-
pHUH/pPErHOHE  B3aMMOJOMNOJHSIOMYI0  HPOIYKIHIO.
OObearHeHNe MaJIbIX U CPEIHUX MPEeNNpHUITHIl B KIla-
CTEpBI B YCIOBHUSX TJI00aIM3alMKA U MEXIyHapOIHOM
KOHKYPEHIUH SBISACTCS OTHAM U3 3(p(hEeKTHBHBIX CITO-
coboB ux pa3Butui. Eme Ooiee Beka Hazax Maprmman
o0OpaTiil BHIMaHHE Ha CHHEPreTHIecKuil 3G pexT, m1o-
CTHUTaeMbIi TpH OOBEANHEHNH W MOBBIIICHUH CIICIIHA-
JIM3aIUH MaJIBIX TPENTIPUSITHI.

Cocmosnue unHo8ayuoHHo20 pazeumus 6 Jlumee.
JIuTBa 3aHMMaeT mepBoe MecTo cpeau Beex crpad EC
IO MOJrOTOBKE BBICOKOKBAIH(DUIIMPOBAHHBIX CIIELUa-
JIUCTOB B 00JacTH HMH(MOPMAIMOHHBIX TEXHOJOTHH
(UT) B pacuere Ha mOymly HaceneHus. B cTpane
yCIIEIIHO JeiicTByeT Oosee Thicsiuu [T - kommaHuii.

JlutBa siBisieTcst munepoM B cdepe OHOTEXHOIIO-
ruii B LleHTpansHoit 1 BocTounoit EBpore (Tak, Hanpu-
Mmep, 3A0 «DepMeHTac» BXOAUT B YUCIO MSTH KPYII-
HEWIINX KOMIAaHUK MHpA, a TaKKe SBISCTCS JTHICPOM
priaka Mmapkepos JIHK B EBporre). Beero B cTpane neii-
CTBYeT 15 mccienoBaTenbCcKuX HEHTPOB OMOTEXHOJIO-
THH, KOTOpBIe JOCTHUIIM XOPOIIUX PE3YyNbTaTOB B XHU-
MHUYECKUX U OMOXMMUYECKHUX HCCIEeIOBaHUAX OenKa 1
(bepMeHTOB.

CuibHbIe CTOPOHDbI

Ciabble CTOPOHBI

1. Poct pacxo/0B Ha Hay4YHbIE ¥ COKpAICHUE
paspeiBa nokasaresnsimu no EC.

1. Manast nonst npenpusITHi ¢ pa3paboTKu
WHHOBAITMOHHBIM XapaKTepOM, CO CPEAHUMHU
HEJIOCTATOYHBIH YPOBEHb HayYHBIX pa3pab0TOK 1
MHHOBAI[OHHOTO Pa3BUTHS HA IPEATIPUIATHAX.

2. YBenn4eHue 9nciia COTPYIHHUKOB,
3aeCTBOBAHHBIX B CEKTOPaxX Hay4HO-
HCCIIEIOBATEICKIX COBPEMEHHOMN JKHU3HU.

2. dparMeHTUpOBaHHAs CHCTEMa 00pa30BaHus, Ka4eCTBO
00pa3oBaHust HE COOTBETCTBYET MOTPEOHOCTIIM Pa3pabOTOK

3. Poct 00beMOB KCIIOPTA.

3. dparMeHTHpOBaHHAsE MHHOBAIMOHHAS CHCTEMA.

4. TecHbIE YKOHOMHYECKHE OTHOIICHUS CO
crpanamu-aieHamu EC u rocymapctBamu
€BPOIEHCKOT0 9KOHOMUYECKOTO
IIPOCTPAHCTBA.

4. ®parMeHTHPOBaHHAS CTPYKTYPa HAyIHBIX
HCCJIEIOBAHUM.

5. Beicokuii ypoBeHb MOOMIIBHOCTH H
KBAJTM(HUKAINN COTPYIHUKOB.

5. Craboe MeXHHCTUTYIIHOHATBHOE B3aNMO/ICHCTBYE.

6. HasioroBble JIbrOTHI MPEAIPUSITHSIM,
WHBECTHPYIOIINM B Hay4HBIE Pa3paboTKu U
TEXHOJIOTHYeCcKoe OOHOBJICHHE.

7. Pa3Buras nndpacrpykrypa
IT u nadopmanmm.

8. rus.delfi.lv

9. www.hanse-
parlament.org/.../ru_strategiekonzept_wirtschaftspolit
ik
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B 2014 romy EBpokomuccusi yTBepamia KapTy
rocyaapcTBeHHoi momomy JIuteel Ha 2014 - 2020 1T,
COTJIACHO KOTOPO OyZET OKa3bIBATHCS TIOMOILb PA3BH-
THI0 peruonos.

Ha ocHoBaHnK HOBOW KapThl IOMOLIM PErHOHAM
JIUTBBI MHCTUTYIIMH BIACTU JINTBBI CMOTYT NMOJAEPKH-
BaTh BCEe MpeanpusTus crpansl. Kpome Toro, Oymer
Jierye MpUMEHSTh NPOrpaMMbl PErHOHAIBHOTO Pa3BU-
THSL, YACTUYHO (PMHAHCHPYEMBbIE Ha CPEACTBA €BPOIIEeH-
CKUX CTPYKTYpHBIX (hoHmoB. Kapra BcTymwia B neii-
crBue ¢ 1 momnst 2014 roga u Oyaer peann3oBbIBATHCS
1o 31 nexabps 2020 ropa.

Kaproii ycTaHOBIIEHa TakXe MHTEHCHUBHOCTH I1O-
MOIIX KPYHHBIM MPEANPHUATHSIM, OCYIIECTBISIONNM B
CTpaHe MPOEKTHI - 25% BCeX HHBECTUIMOHHBIX 3aTpPaT.
Takyro HanOOJNBIIYI0O HMHTEHCHUBHOCTh ITOMOIIM TIpE.-
JaraeTcs yCTaHOBHUTH JUISl IPOEKTOB, 00BbEMBI (pHHAH-
CHPOBaHHs KOTOPBIX MeHee 50 MiH.eBpo. [t

OTOT NPOLEHT MOXKET ObITh MoBbIIeH a0 20%
MYHKTOB, €CJIM HHBECTHIIMU OCYLIECTBISIOT Malble
npeanpustud, 1 10% MyHKTOB, €CIH UX OCYIIECTB-
JISIFOT CpeTHUE MPEAIpUITHS.

I'maBHas 1esb pErHOHaNBLHOW NOMOLIY — IIOOLLI-
pATH pa3BUTHE EBPOINCHCKHX PErMOHOB C HaMMEHEe
ONMaronpUATHBIMH 3KOHOMHYECKUMH YCIOBUSIMH, CO-
TJIACHO BEeXaM pernoHanbHo# momommu Ha 2014 - 2020
IT. TIOMONIb WHBECTHLHSIM MOXET OKa3bIBaThCs
MIPEKIE BCEro B peruoHax, B koropsix BBII Ha onHoro
genoBeka He nocturaetr 75% mokaszarens EC (JIutsa
BXOJUT B UX qI/ICHO).[12]

Cocmosnue UHHOBAYUOHHO20 PA36umus 6 Icmo-
Huu. DcTOHUSA onepeskaeT JlaTBuro 1 JINTBY 10 ypOBHIO
koMmopTa a8 opraHuzanmMu Mainoro oOmsHeca. K Ta-
KOMY BBIBOAY ITPHIILTH KCIIEPTHI IporpaMMel "banrtus.
Henens" na xanane "Hacrosiiee Bpems'". Bmecte ¢ pe-
nakuuein "HoBoil razersl. bantust" oHM HOINBITAINCH
pa3o0parhCs, 9TO €cTh MaJloe NPENPHUATHE, 38 YTO U
CKOJIBKO IUIATSIT MPEAIPUHUMATENH B cTpaHax bantun,
Y B KaKOW CTpaHe BHITOJIHEE BECTH CBOI OHM3HEC.

DCTOHCKYIO TpeINPUHUMATENBCKYIO Cpely B Iie-
JIOM MOYKHO CUUTATh OJIArONPUSATHON JUIS pOCCUTICKO20
O6u3Heca, M 3TO MOITBEPXKAAET MO3UIUS B MHOTOYHC-
JICHHBIX MEXIYHapOIHBIX peifTuHrax. Camoe BaxxHOE
— DCTOHMSA yXe Ha IMPOTSDKCHHH JECSATH JIET SBISETCS
4acThIO eJMHOT0 phiHKa EBpocoro3a B 500 MuH. moTpe-
oureneit. Hamorosas u ¢rHaHCOBast CHCTEMBI DCTOHUHU
MpO3payuHbl, MAaKPOIKOHOMHUYECKHH KiIuMaT Komdop-
TE€H, KOPPYyNUUs MIPaKTU4eCKu oTcyTcTByeT. KoHeuHo,
JCTOHCKAs 9KOHOMHMKA camMa 1o ceOe He 0UeHb OoJIbIIas
— BHYTPEHHUI PBIHOK cOCTaBisieT 1,3 MIIH. KUTenei.
31ech HET OrPOMHBIX Kopropauuii no 50 Teic. cOTpyn-
HUKOB. JI1s1 OCTOHMHM XapakTepHa AKOHOMMYECKAs
CTPYKTYPA, T/ie 3HAYUTEIBHYIO POJIb UTPAIOT MaJIble
CpeIHHE TPEeANPHUATHS, HAaCUUTHIBAIOIINE 00BI9HO 50-
100 paboraukoB. [Ipeobnaganre HEOOMBIINX KOMITA-
HUil JIeaeT 3KOHOMHUKY ru6koii. [

10.91.206.121.217/TpApi/Upload/.../Economics_L ith-
uania

11. www.baltic-course.com/rus/pravo/?doc=9187

12. vstu.by/ftpgetfile.php?id

13 M.CkIsipeHKO OCIOHISI KT PyockHin OVBHEC.

B Ocronnu 99,4% mnpeanpusaTuil SBIAIOTCS Ma-
JIBIMH ¥ CPEAHUMH NMPEATIPUATHAMU. DTH IPEANPUITHSA
obecrieunBaroT paboToii 6osee MOJIOBUHBI 3CTOHCKOTO
HACEJICHHUSI U OXBAThIBAIOT TPH YETBEPTH NPEIIPUHH-
MaTeNnbCKOW NeATENbHOCTU. Maible U cpelHue Mnpen-
MpUATHS DCTOHUU Pa3BUBAIOTCSA B OCHOBHOM B OTpac-
J51X, TpeOYIOMMX HEOOJNBIINX M KAITUTAIBHBIX BIIOXKE-
HUH: TOProBis, TOCTHHUYHOE XO3SIMCTBO, cdepa
nUTaHus1, OU3Hec-00CTy)KuBaHue U pUHAHCUPOBAHHE.

B DcToHnM HeT 3aKOHOAATENBHO 3aKPETIEHHOTO
OIpEAEIICHHS MaJIOTO MPEINPHUATHS, IPUHATO IPHIEP-
XKHUBaThCs pekoMmeHmanuit Epomneiickoro Coro3a:
Crannapter EC Oput BBeZIeHBI B AelicTBHE ¢ | stHBaps
2005 r. 3a ocHOBY omnpezaeneHHsT OepeTcsi KOJTUIECTBO
HAaeMHBIX PAaOOTHHUKOB, a (UPMBI MOIPA3ICIIIOTCS B
CJICTyTOIIHE TPYIIIBI:

- CpemHHe NIPEeNNpHUATUS - JUIS HUX yCTaHOBICH
mpenen ot 50 mo 249 3aHATHIX, IPU €KETOTHOM 000-
porte, He mpeBbinIatoieM S0 MUJUTHOHOB €BpO U ¢ Oa-
JIAHCOM NPEeINpUATHs 10 43 MUJUTHOHOB €BPO;

- Mauible npenupustus - 10-49 3aHsThIX, npeaen
00béma 06opoTa 1 6ananca - 10 MIIJIHOHOB €BpO;

- MUKpoOIpeanpusaTus - MmeHee 10 3aHATHIX, Mpe-
nen oobeMa 060poTa 1 OanaHca -2 MIJLTHOHA €BPO.

OZHOBPEMEHHO HCIOJNB3YETCS M KadeCTBEHHBIH
nokazaTesnb. PupMa T0DKHA OBITH CAMOCTOSITENIFHOM 1
MIPUHAUICKATh COBNAAEIbLAM, APYTUM (U3HUECKUM
nmnaMm He 6onee, yeM Ha 25% oT 00beMa CBOETo Kallu-
Tana. OTO MPaBHIO OTCEKAET OT ONpPEICICHUS «MaJast
u cpenusas» ¢upma nodepHue GUPMBI, Co3laBaeMble
KPYIHBIMU npeanpustusiMu. CielyeT OTMETHTb, 4TO
HOAJICPIKKOH CO CTOPOHBI Pa3MYHBIX IMPOTrpPaMM |
¢dounoB, cyniectByomux B EBponeiickom Corose, Mo-
JKET BOCIIOJIb30BAThCA TOJBKO Mayas MM CpenHssSA
(dbupma, ynoBJIETBOPSIONIAs HA3BAaHHBIM BBILIE YCIIO-
BUSIM.

B 2008 romy npaBUTENbCTBO DCTOHMM 3HAUM-
TENBHO YBEJINYMIIO PAacX0/bl HA MHHOBAIIMOHHYIO Jes-
TeNbHOCTh. brlaronapsi ”HHOBAaIIMOHHOH TTOJIMTHKE WH-
(hoTeXHOIIOTHH, TENEKOMMYHHKAIIMOHHBIA CEKTOp Jc-
TOHHM TPEBPaTWICA B caMblii OBICTPO pacTyumiuii B
crpane. Hccnenosanue World Economic Forum, u
npoBeneHHoe B 134 crpane wmupa (The Global
Information Technology Report 2008-2009 - The
Network Readiness of Nations), oTBoguT DCTOHUH 110~
3UIHIO JIWJepa Mo obmield HHHOTEXHOIOTHIECKOW To-
TOBHOCTH cpeu cTpaH LlenTpansHoii u BocTounoii EB-
porsl 1 18 mecto B mupe. 14!

Hawnbosee nepcrieKTHBHBIE OTpacid B DCTOHUH -
9TO NMPUOPHUTETHBIE Ul TOCyJapcTBa MH(POPMAIMOH-
HBIE TEXHOJIOTWH, Xal-TeK, TypuUcTHUYecKas, cdepa u
Tpancnopt / noructuka. !

K unciy onopHbIX CTpYKTYp HHHOBAL[MOHHOM CH-
CTEMBI B 3CTOHCKOM T'OCYAapCTBE OTHOCAT: MUHHCTEP-
CTBO 3KOHOMHMKHM W KOMMYHUKaiui; lleneBoe yupe-
JKJIEHUE TI0 pa3BUTHIO MpennpuHuMarenseTBa (EAD);

http://expert.ru/northwest/2014/08/estoniya-zhdet-
russkij-biznes/

14. www.estemb.by/rus/avaleht/eston-
ija/ekonomika/newwin/aid-522

15. economy-lib.com
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OcToHCKHI
(EBTXKC).

BwMecte ¢ TeM B DCTOHNH €CTh ONpe/IeIeHHBIC He-
ylauu B AEATEIBHOCTH CYOBEKTOB MHHOBAIIMOHHOTO
MaJloro MpennpuHUMaTenscTBa. OHU CBA3aHBI Kak C
BHYTPEHHUMH, TaK ¥ C BHCITHIMH IIPUIHHAMHU.

CuiibHBIE CTOPOHBI: HU3Kas IUIaTe)XHas Harpyska
U TIPOCTasi CUCTEMa HaJIOT0O00JIOKEHUsI; HHPPACTPYK-
Typa 00CIy’>KMBaHHs BBICOKOTO YPOBHS, BBICOKOPa3BH-
TBI OAHKOBCKHUI CEKTOP; HaJIMYHE CUCTEMBI roCcyaap-
CTBEHHOI MOJAEPIKKH MPEIIPHUHUMATENLCTBA; PAaBHOE
oOpaleHre WHOCTPAHHBIX M MECTHBIX NpEIIpHUSITHI;
OpIcTpoe pazBuTHE U d(P(PEKTUBHOE BHEAPEHHE HHPO-
¥ KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

B ycnoBusix Takoi npeanpuHUMAaTENbCKON Cpebl
K CHIIBHBIM CTOPOHAM MaJIbIX U CPEIHUX HPEIIPUSITHI
B DCTOHUH CIIEyeT OTHECTH: POCT 3HAUMMOCTH MaJIbIX
NPEANPUSATHN B 3aHATOCTH, YUUTHIBas oOIiee yMEHb-
[ICHHE KOJHMYECTBa PabOYMX MECT; OPHEHTHUPOBAH-
HOCTh MaJIBIX M CPEJHUX NPEANpPUATHH Ha MEXAyHa-
POAHBIA PBIHOK; Iepefavya yIpaBICHYECKUX U TeX-
HHUKO-TE€XHOJIOTUYECKHX 3HAHUH, COIPOBOMKIAIOIIUXCSI
«BJIMBaHHEM» UHOCTPAHHBIX HHBECTHIINH.

Crabble CTOPOHBI: HEAOCTATOYHO BO3MOXXHOCTEH
(hmHAHCHPOBaHUS, OCOOCHHO MPOOIEMaTHIHO C TOTY-
YeHHEM HEeOOXOAMMOTro KaluTana Ui Hadajga Hpea-
MPUHAMATEIBCKON IESITENbHOCTH; HEXBaTKa KBATU(H-
IIMPOBAaHHOW paboueil CHIIBI; OTHOCUTENBHO OOJIBIINE
MaTepuagbHble W BPEMEHHBIC 3aTpaThl, CBSI3aHHBIC C
opraHM3anyedl npennpusaTus; ciiadasi ceTb COTPYIHHU-
4eCcTBa MEX/y NPEANPUSITUIMH (KaK 3CTOHCKUMH, TaK
U JIPYrUX CTPaH), HayYHBIMH M IIPaBUTEIILCTBEHHBIMHU
OpraHM3alysIMHU; OTCYTCTBUE TPAIULIMHU JJIUTEIHLHOTO
NpeANpPUHUMATENbCTBA, KOTOPOE SIBJSIETCSl OJHOW M3
[IPUYUH HU3KOM HPEeANPUHUMATEIbCKOM aKTUBHOCTH,
MaJlble pa3Mepbl phIHKa JCTOHMM M HH3Kas MOKyTIa-
TEJILCKAast CIIOCOOHOCTH HACENIEHHS B CETIbCKOM MECTHO-
CTH; HEOOJIBIION ONBIT AEATEIHHOCTH PYKOBOJIUTENEH
Ha PBIHKE HKCIIOPTA; MeJUIEHHAasl IPUCIIOCOOICHHOCTh
K I3MEHEHHMSIM PBIHKA; Pa3poOJICHHAS H MaJOAOCTYII-
Hasg HHPOPMALKSA O NpeAIpUHUMAaTenbeTse. [16]

LHEHTP WHHOBALIMOHHOTO TpaHcdepa

16. www.hanse-parlament.org/.../ru
17. http://feconomy-lib.com

VHHOBAITMOHHBIN Masblii OM3HEC YCUITMBAET BO3-
MOKHOCTH ¥ CHJIBHBIE CTOPOHBI B CTPYKTYpax KiacTep-
HOTO THIa. B pamMKax CHCTEMBI pa3BUTHs MaJOTO HH-
HOBAaIlMOHHOTO OM3HECa Ba)KHOEC 3HAYCHHE WMEET
cpella - COBOKYITHOCTh YCJIOBHH UIS KOJJICKTHBHOTO
B3aMMOJICHCTBHA B IIpoIecce pa3paboTKH M peann3a-
LMY NIPOEKTOB U BO3MOXKHOCTEH caMopeanu3alyu pa-
OOTHHKA, HE3aBUCUMO OT €T0 ITPOEeCCHOHATBEHOTO CTa-
Tyca.

Jlns 3TOro co3naHa ceTh OMOPHBIX CTPYKTYp, KO-
TOpBIE OCYILECTBIIAIOT CO3JlaHHE CeTeil COTpyAHUYe-
CTBa; OpraHM3anuio KoHdepeHImid, oOyueHHe; KOH-
CYJIbTHPOBAHHE 110 OPUANIECKHM W HAJOTOBBIM BO-
mpocaM; TIIOMOMIb 110 BHEIAPEHHIO PEe3yIbTaToOB
HAy9YHBIX W TPAKTHUECKUX paboT Ha NPEANpHUATHH,
YCITyTH 110 apeH[Ie TEXHUKU U TIp.

B ux Benmennm HaxomATcs OM3HEC-WHKYOATOPEI,
pacmonoxxeHHble B T. TaimmHHEE: MycTamMsdckuid 6m3-
Hec-uHKyOatop (oTkpeiT B 2002 r.); JlacHamsdCKuit
ousnec-unyodatop (oTkpbIT B 2003 1.); Komnuckwuii 6u3-
Hec-uHy6aTop (oTKphIT B 2004 r.). [Iporpamma MHKY-
Oary B DCTOHMHM OPUEHTHPOBAHA Ha MOAJIEPIKKY pas-
paboTKH W TIpeloCTaBICHUS YCIYyT B HMHKyOaTopax
HpeanpuHUMAaTeNbCTBa 1o Beeit Deronuu. ]

3akJloueHue

[MomBomst UTOTH, MOKHO OTMETHTB, YTO BHEIpE-
HHE MHHOBAIUI BO BCEX TPEX CTPaHAX CBA3aHO C MHO-
YKECTBOM IIPEIIATCTBHM, IIPEOIOTICHNE KOTOPBIX MTO3BO-
JIUT COBEPIIUTH MPOPHIB.

Huskas aktuBHOCTH cTpaH bantuu, xorga peus
uner o0 MHBECTHUIHMAX B HCCIEIOBaHHS U pa3BUTHE,
OOBSICHACTCSI OTCYTCTBHEM KPYITHBIX MEKIYHAPOIHBIX
KOMITAHUI-TIPOU3BOAUTEINIEH, KOTOpbIE, KaK IMPaBUJIO,
yame cOo3AalT M BHEAPSIOT nHHOBaImu. Kpome Toro,
CTpyKTypa 3kcmopTa bantum (nmpeBecwna, mebenb,
CEITECKOXO3SIIICTBEHHBIC W MUIIEBBIE IIPOTYKThI, XHMH-
YecKast IPOMBIIUICHHOCTh) TaKKe 0OBICHSAET, TOYeMY
KOMIIAHHH TPATAT MEHbIIIE JCHET Ha CO3JaHIe MHHOBA-
OUI — OCHOBHBIC IKCIIOPTUPYEMEIC TOBaphl HE Tpe-
OYIOT MHHOBALMOHHOIO oaxo.a. 8l

18. http://www.seb.lv/ru/info/
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Abstract

Prospects of the development of innovative potential of the economy of regions propose the realization of
new standards of financial reporting. Directions of activation of the account works in regions were defined on
revealed groups of indices and applicable techniques of reporting, including increase of model and innovative

activities in the given sphere.
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MexyHapoIHbIe CTaHIAPTHl (QPUHAHCOBOH OTYET-
HocTH ycraHaBnuBatorcsi Komurerom mo MCOO, a
pa3bsiCHEHUsI TOTOBATCS [IOCTOSITHHBIM KOMMTETOM U
npasienneM Komurera mo MCPO. Cuctemsr MCDOO
MIPUTOAHBI KaK IJIsl YaCTHOTO, TaK M JUIS TOCYAapCTBEH-
HOTO (prHAHCOBBIX MHCTUTYTOB. CEeroJHs B IpaKkTHIe-
CKOM JIEATENIbHOCTU UCHONB3YIOTCS Pa3IM4HbIe CTaH-
JIapThI U BBITEKAIOLUE U3 HUX MeTobl. B pernonax P®
COIJIACHO METOJy HA4YHCIEHHs pe3yNbTaThl XO3sH-
CTBEHHBIX JI€HCTBUH M NMPOYMX COOBITHI MPU3HAIOTCS
TOJIBKO I10 (hAKTy MX COBEPIICHHUS C YIETOM NPHUHIHIIA
HENPEPBIBHOCTH AeATeNbHOCTH. [103TOMY poucxoauT
JacTUUHOe oObeanHeHne (yHKIUH (QUHAHCOBOTO
yuera M (UHAHCOBOH OTYETHOCTH B €IHMHOE LIENOE,
XOTSl pa3ifyde MEeXAy HHUMH INPH3HACTCS MHOTHMH
CHEeNHaNUCTaMu B 00JIacTH (PMHAHCOBOW JesATEIHHO-
CTH.

B Texymunx Xo3siCTBEHHBIX YCIOBUIX (PHHAHCO-
BBII y4eT pelaer 3agady WH(GOPMUPOBAHUS Tocynap-
CTBa, HAJIOTOBBIX, KOHTPOJIUPYIOIUX OPraHOB U UHBIX
BHEIITHUX I0JIb30BaTeIeld 0 (PUHAHCOBBIX PE3yJIbTaTax
JIESTENbHOCTH TPEANPUATUS M pPEriaMeHTUPYeTCs
HallMOHAIBHBIMU U MEXAYHApPOJIHBIMU CTaHAapTaMHU
ydeTa, KOTOpbIe 00eCTIeYUBAIOT HHTEPECHI ITOJIb30BaTEe-
JIeH B IOCTOBEPHON M TOYHOH HHPOPMAIIUH O JeSITEIb-
HOCTH XO3SIHCTBEHHOTO 00BEKTA.

C nmo3unmii 60j€e HU3KOTO YPOBHS HEPAPXUH, TIO
JTAaHHBIM O(HUIINATEHOTO OyXTaITepCKOro y4eTa coiep-
XKaHne (yHKIMH (UHAHCOBOTO aHAJIN3a COCTAaBISET,
MpPEeXxJIe BCEro:

e aHanu3 3QPEKTUBHOCTH UCIIOIB30BAHUS COO-
CTBEHHOT0 U 3a€MHOT0 KalWTaa;

e ananu3 (UHAHCOBOTO COCTOSIHMS, (DMHAHCO-
BOM yCTOWYMBOCTH, JIMKBUIHOCTH OajaHca U IUIaTexe-
CIIOCOOHOCTH TPENPHUSTHUS;

e anHanu3 abCOIOTHBIX MMOKa3aTeseil mpuobuN 1
OTHOCHUTEIIBHBIX ITOKa3aTeel peHTabeIbHOCTH.

C mo3ummii BEepXHUX yPOBHEH HEpapXuH, B COOT-
BercTBuH ¢ [Ipukazom Munduna PO Ne 66H, opranu-
3aIl1M BIPaBE CaMOCTOSATEIHHO OMPEEIUTh ACTaIN3a-
MO TIOKAa3aTeseH 1o CTaThsIM OTUETOB, a HHbIE IPHIIO-
JKeHHsT K OallaHCy W OTYeTy O MPUOBUIAX M YOBITKax
(mosiceeHuMs1) 0OPMIIATH B TAOMHUYHON WIIH TEKCTOBOM
¢dopme. [Ipu 3TOM HEKOMMEPUECKMM OpraHU3aLUsIM
npu (GOPMHPOBAHUN COOTBETCTBYIOIIUX ITOSICHEHUH
peKOMEeHAyeTCa MPUMEHATh (JOPMY OTHETa O LIEIEBOM
UCTIOJIB30BAaHIH MOJTYYEHHBIX CPENICTB.

Cornacao I1BY 4/99, ecnu npu cocTaBIeHHUHU OT-
YETHOCTH MPUMEHEHHE OOMIMX MPaBWI HE IO3BOJIAET
c(OpMHUPOBATH TOCTOBEPHOE U TIOJIHOE MPE/ICTABIICHUE
0 ()MHAHCOBOM IOJIOXKEHHH OPTaHM3aIlMd M W3MEHe-
HUSIX B e (DMHAHCOBOM IIOJIOKEHUH, TO OpraHU3alus
MOXeET JOMYCTUTh OTCTYIUIEHHE OT 3THX mpaBui [1].

Kaxnoe cymecTBeHHOe U3MEHEHHE TIpPaBUI
JIOJDKHO OBITh PACKPBITO B MOSICHEHHUSIX BMECTE C yKa-
3aHHWEM TIPUYMH, BBI3BAaBIIMX 3TO H3MeHeHue. Co-
TJIACHO TIOJIOKEHHIO MO KaXXIOMY YHCIOBOMY ITOKa3a-
TEJIF0 OTYETHOCTU JOJDKHBI OBITH NMPHUBEICHBI JaHHBIC
MUHHMYM 3a JIBa TOJa: 10 OTYETHOMY H IIO TIpE/Iie-
CTByIOIIEMYy oT4eTHOMY. OOBIYHO NMPHHATO, YTO CTa-
TBH, 110 KOTOPBIM YHCIJIOBbIE 3HAYECHNUS aKTHBOB, 00513a-
TENbCTB, J0XOJOB, PAaCXOJOB M HHBIX IIOKa3areJseit
NIPOYEPKUBAIOTCS, HE TPUBOIATCS B popmax, paspabo-
TaHHBIX caMmocTosTeNbHO. [TokazaTenn 00 OTAENBHBIX
BU/IaX aKTUBOB, 0053aTENBCTB, JIOXOI0B, PACXOA0B U
WHBIX XO3SIMCTBEHHBIX OIEPALUSIX MOTYT IPUBOIUTHCS
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0011eit CyMMO¥ ¢ TOTIOTHUTEILHBIM PACKPBITHEM H TI0-
SICHEHHUEM ... JUIS OLICHKH 3aHHTEPECOBAHHBIMH ITOJIb30-
BaTeISIMU (DMHAHCOBOTO MOJI0XKEHHS OPTaHM3aLUH UITH
(hPMHAHCOBBIX PE3yIHTATOB €€ AEATEIBHOCTH.

B cootBercTBHM ¢ TPEOOBAaHUSIMU K OTYETHOCTH,
B CITydae HAMYHA Y OPraHU3aluH JOUYCPHUX U 3aBUCH-
MBIX OOIIECTB IOMHMO OTYETa COCTABILSIETCS TAaKKe
CBOJIHAsI OTYETHOCTb, BKIIIOUAIOIAs MOKa3aTeI OTue-
TOB JIOYEPHHX U 3aBUCHMBIX OOIIECTB, HAXOISAIIUMUCS
Ha TeppuTopuu pernoHoB PD u 3a ee npeaenamu.

CeronHs cBOAHAs OTYETHOCTh €CThb B OCHOBHOM
crcTeMa MokasaTesel, oTpaxarolux (UHaHCOBOE MO-
JI0)KEHHE HA OTYETHYIO JaTy W (PMHAHCOBBIE PE3YIlb-
TaThl 32 OTYETHBIN IEPHOJI TPYIIIBI B3aHMOCBSA3aHHBIX
OpTaHM3aINH, SBIISIOMUXCS IOPUANIECKIMH JINIAMH.
JloCTOBEpHOCTh CBOJHBIX OTYETOB OOBIYHO MOATBEP-
JKJIAeTCS 3aKJIIOUCHUEM HE3aBHCHUMOTO ayAUTOPA.

B nocnennue ronst CMU oTMeuarot, 4yTo B CTpaHe
IpU CyMMe U3MeHeHuit akThBOB cBbiie 100 miH. $ ne-
SATEJBHOCTh HE3aBUCHMOTO ayIUTOpa CTAHOBHUTCS IIPO-
6emMaTHYHOM M3-3a HEI0OKa3yeMOCTHU JI0XO0/I0B, PacXo-
JIOB M MUHBIX XO3SIIICTBEHHBIX omepanui [2].

AHaNOTHYHBIE TEHACHIUH XapakTepHBl U Ui
JIPYTHX PErHOHOB IUTaHeTsl. {1 mpumepa obpatumMcs
K DKOHOMHKE M (PUHAHCOBOW cdepe COCeTHHX rocy-
JIApCTB ¥ PETHOHOB:

Tak, momans Teppuropun Ykpaunsl B CHI' co-
crasisieT noutu 4%. OtHomenue 100/4 = 25. CoObrTus
HEJJaBHETO MPOIIIOTO MOBIHAIN Ha SKOHOMUKY YKpa-
HHBI. DKCIIOPTHBIE TOTEPH 3a JIBa r0Jla COCTaBUIHU 25,2
wipa. $. OO0 3TOM, B 4aCTHOCTH, TOBOPHUTCS B COOOIIIe-
Huu MOPT. Jlonst Kpeima u lonerkoit u JIyranckoi
oOnacteil B o0mmeM 0o0beMe 3KCIOPTa YKPAMHCKUX TO-
BapoB cHu3miack ¢ 26,6% B 2013 rogy mo 10,4% B
2015 roxy. B mepuop ¢ 2013 o 2015 roxs! 3xciopt u3
Jonenkoit obmacti ymensmmics Ha 70%, a u3 Jlyran-
ckoit obiactu — Ha 93%. CyMMa 3KCTIOPTHBIX HOTEPh
3a CYET 3TUX PETHOHOB BMecTe ¢ ABTOHOMHOI Peciry0-
nukoit Kpeim cocrasuna 12,9 mupa. $. B urore, nonr
YKpauHbl nepesi NeHCHOHEepaMH, MPOKMBAIOIINMH Ha
TEPPUTOPUH, TIO HMMEIOIIMMCS OIEHKaM, COCTaBJISET
1,1 mupa. $: "Ha ceromHsuiHuii MOMEHT 3a10JDKEH-
HOCTh YKPaWHCKHX BJIacTel Imepes IeHCHOHepaMu 60-
nee 30 mapa. rpu", "Honr no kpeauty" CoepbaHKy u
JIpyrum cTpykrypam B P@ - 3,0 mpa. $ [3].

banancupoBka (H)MHAHCOBBIX W IKOHOMHUYECKHX
Mokas3areiaell yKka3blBaeT Ha aKTyalbHOCTb IAHHBIX
MHOTOYHCIIEHHBIX MTPOOJIEM U HCIIOIb3YEMBIX CTaH/Iap-
TOB (pMHAHCOBOW OTYETHOCTH B COIPEIEIBHBIX CTpa-
Hax:

25,2/30 = 0,84 3+12,9=159 mp. 16
1,1/25.2 = 0,04365079... 16,2-15,9=03
(26,6-10,4)/((70+93)/2)=0,19877...  26,6-10,4= 16,2
0,84 +0,20-0,04=1 16-16 =0

CoryiacHO MPUHSTBIM M JCUCTBYIOIUM CETOJIHS
CTaHJapTaM OTYETHOCTH JIOOBIe CBEACHUS 00 N3MeHe-
HUH METOJIOJIOTUH OTYETHOCTH B YaCTH M3MEPEHHS U
OTpakeHUsT (DMHAHCOBBIX PE3YJIbTATOB AEATEIHHOCTH
opranuzanuii u npexnpusituii mo MCPO coobmarorcst
U COJIEpXKaTCsl B YUETHOW IIOJINTHKE.

Heckonbko wHBIE TpeOOBaHHS BBIABUTAIOTCA K
MIPEAMETY U METOLYy OyXTaJTepCKOro OTYETa, KOTOPBIE
MIOKa €Ie PAacCMaTPUBAIOTCSl NMPAKTHKAMU KakK CIIO-
cOOBI U MpHEMbI TO3HAHMS TPEIMETA, OTPAKEHHS CO-
CTOSIHUS W JIBJKCHHSI aKTUBOB, HCTOYHHKOB HX 00pa-
30BaHUSI U PE3yIbTATOB NEATEIBHOCTH XO3SHCTBYIO-
mero cyobekrta wim opraHmzanuu. CozaepkaHue
MIpeIMETa IT0JIHEE BCEIO PAaCKPBIBACTCSI Yepe3 0ObEKTH
OyXranrepckoro ydera: 1) J0OITOCpOYHBIE M KPaTKO-
CpOuHBIE (TEKyIINe) aKTUBBI, 2) COOCTBEHHBIN U MpU-
BJICYCHHBIN Kamuran; 3) aJeMeHTapHble CIIOCOOBI U
MIPUEMBI, KOTOPHIMH HCIIOJB3YIOTCS NPH OTPKEHUU
XO3SIIICTBEHHBIX JNEHCTBUN: HOKYMEHTAllUsl; UHBEHTA-
pH3anus; OLECHKA; KaJIbKYJALH; ABOWHAS 3aIHCh; CH-
CTeMa CUYETOB; COCTaBJICHHE OallaHCOB; IIOATOTOBKA
OyXranTepcKoi OTIETHOCTH.

C momo1sio OanaHca OCyIIECTBIAETCS yUeT U CO-
MIOCTABJICHUE aKTHBOB, KOHTPOJIb 32 00BEKTAMH YUeTa.
CyeTa HCTOUHHKOB XO3IHCTBEHHBIX CPE/ICTB 110 BHJIAM
Ha3bIBAIOTCSA MACCUBHBIMHU (KpT-I0T), cueTa OTp. XO-
3SUCTBEHHBIX CP-B — aKTUBHBIMHU (IOT-KpT). [BOitHas
3alUCh OTPaXKaeT B3aUMOCBSA3AHHO PA3IMUYHBIC XO3H-
CTBEHHBIE JIeUCTBUS B cucTeMe cueToB. OlieHKa Ha ce-
TOAHS €CTh CHOCOO BBIPAXKEHHS AKTUBOB CyOBEKTa U
JPYTUX MCTOYHHUKOB B JCHEKHOM BBIPAXKEHHH, HATy-
palbHOM U TPYZOBOM H3MepuTene. byxranrepckas oT-
YETHOCTB JI0 CHX IIOP PaCCMaTPHBACTCS KaK €IMHAs CH-
cTeMa HHPOpMau 0 GIHAHCOBOM IOJI0KEHUH CYOB-
€KTa WJIM OpPraHU3alud 3a ONpPEICNCHHBIH Iepuon
BpPEMEHU.

Cuctema CyeTOB B LIEJIOM 00eCHeyrBaeT IKOHO-
MHYECKYIO TPYIITHUPOBKY OOBEKTOB M HEOOXOIMMYIO
UH(DOPMAITUIO C [ENBI0 TEKYIEr0 HAOIIOICHUS X0351i-
CTBEHHOW JAEATENIFHOCTH OPTaHM3AIlMH WM CyOBEKTa
[4].

Cucrema e TocyJapCTBEHHOM CTaTHCTHUKH BEAET
CTaHIAPTHYIO 00pabOTKy CBemeHHWd 00 KOHOMHUYE-
CKHMX M (pUHAHCOBBIX pe3yibTaTax AesTeILHOCTH, HO B
6onee nHpopMaTUBHOM TutaHe. Hke mpuBesneH npu-
Mep OTYETHOCTH Ha 0a3e OCHOBHBIX ITOKa3aTeseil it
OJIHOTO U3 CEBEPHBIX pernoHoB PO [5]:

Tak, ruomaae TEPPUTOPUU CEBEPHOTO PErHOHa
PK B PO cocrasnsier noutu 4%, 4T0 IPUBOAUT K OTHO-
urenuto 100/4 =25, cornmacuo craructuke PK B mudpax
3a 2008 roa. OTcroa ¢ y4eTOM JAaHHBIX CTaTUCTUKU
BBIBOJSITCSA OaJJaHCOBBIC OTHOIICHUS U PABEHCTBA:

25/975=2,56..% 100/2,5=402,5+25=5,0

Jons Pecniyonmkn KoMy o OCHOBHBIM 3KOHOMH-
yeckuM nokazateisim 3a 2007 r. / B mponeHTax k 00-
LM UTOTaM I10 OKpPYTY M CTpaHe:

ITpousBoxcTBO (100BIYA) OTAEIBHBIX BHJIOB IPO-
JOyKIUH: He(Th ¢ Ta30BbIM KoHaeHcatoM / [Jlons Pec-
nyonmuku Komu B Poccun - 2,5%.

CpenHecincoYHast YUCIEHHOCTh PAOOTHUKOB Op-
raHu3aluil 0 BUaM SKOHOMMUYECKOH JESTEIbHOCTH,
TBICSY YeJIOBEK - 32,5.

J106BI9a TI0JI€3HBIX HCKOTIAEMBIX, BBIITYCK OTIEIb-
HBIX BHJIOB IPOAYKIHH 00pabaTHIBAIOIINX IPOU3-
BOJICTB, HPOU3BOJICTBO 3JEKTPO- U TEIUIOdHEpTHu /
CHHTETHYECKHE CMOJIBL, ThIC. T - 22,5.

Wuoctpannsie uaecturyu B 2007 r. / Muumo-
HOB ytojutapoB CIIIA / HakoIIeHO Ha KOHELl OTYETHOTO
neprona / JIo0bpI4a mosjae3HbIX UCKOMaeMbIX - 262,5.
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YpoBeHb 3aperucTpUpoOBaHHON Oe3paboTHIIbI (3a-
perucTpupoBaHHBIE Oe3pPa0OTHBIE K YHCIECHHOCTH KO-
HOMHYECKH aKTHBHOTO HACEJIEHHsI), B IPOLICHTAX, pac-
4eTHBIE NaHHbIEe - 2,5%.

UnCIIEHHOCTh HE3aHSITOTO HACEJIICHHS B pacueTe
Ha OJIHY 3asBJICHHYIO BAKaHCHIO, YEJIOBEK - 2,5.

duHaHCOBBIE pe3yabTaThl (MMPUOBLTE MUHYC YObI-
TOK) OpraHH3aluii 110 BUIaM 9KOHOMHYECKOH e Telb-
HocTH B 2007 r./ PeHTabensHOCTh IPOAaHHbBIX TOBAPOB
(pabor, yciyr), nporieHToB/ CebCKOE U JIECHOE X035Ti-
CTBO - -2,5.

WHnexcel ToTpeOUTeNbCKUX 1ieH (TapugoB) Ha TO-
Baphl W IUIATHBIC YCIYTH HaceneHuto / JlekaOps K ne-
KaOpIo MPeIbIIyIIero To/1a; B IPOIEHTax/ TOBAPHI IPO-
JOBOJbCTBEHHBIE - 112,5 (2004).

WHekehl TOTPEOUTENbCKIX [IEH Ha OTACNBHBIC
TPYIIIEI TOBapOB U yciryr/ JlekaOpp Kk mekaOpro mpeabl-
IyIiero rona; B nporeHTax/ [IpooBoIbCTBEHHBIE TO-
Baphl - Bcero - 112,5 (2004) / Yeayru obpa3oBaHus -
122,5 (2003).

ConuanbHbele IOKa3aTeNd, OTPaXKAIOIIUE TEKy-
HIYI0 CHUTyalMi0 u TpeOyromue (HUHAHCOBOW MOJ-
JIEP>KKU M TTOJIHUTKYU U3 OI0/IXKETa CEBEPHOTO PEruoHa,
MPEe/ICTABIICHBI HUKE 10 JaHHBIM HeKoTophix CMU pe-
THOHA!

Ilencuonepsr — 296-297 THIC. Yel., TPYKCHUKH
Th1a — 5723-6803 wen., BeTepansl U yuacTHHKA BOB
— COTHH 4ell. [6, c. 21].

Ocoboe 3Ha4YeHNE B pe3yIbTaTUBHOCTH COLUAIb-
HOM c(epbl pernoHa UMEIOT TPU BHEIIHUX MCTOYHHKA:
(hyHKIIMOHMPOBAaHUE CBHIPHEBBIX KOMIIAHMH, paboTa
JKKX u otpacneit u nonorpacneit AIIK ceseproro pe-
T'HOHA.

Pe3ynbraThl MX IESTENBHOCTH HEMOCPEICTBEHHO
BIIMSIIOT Ha IPUHSTBIE U UCIIOJIb3YeMbIe CTaHAAPTHI (u-
HaHCOBOTO y4YeTa.

ITo MHeHMIO 3KCIIEpTOB, BBICKa3aHHOMY €IlIE B
2015 r., mpoMBICIOBas IieHa Ha «CTaphlii» Ta3 OymeT
pactu 10 14 $ 3a Thic. M3 Kk 2030 r. A OpoMbIcIOBas
[IeHa «HOBOTO» Ta3a MOJIyoCTpoBa SIMall UMM IIPOTHO-
3UpyeTcs Ha ypoBHE okoiio 25 $ 3a Teic. M3, BKmOUas
no6bray raza k 2030 r. [Tokazarenu WHBECTUITMOHHBIX
npoekToB «['a3mpoma» pacTyT C TEMIIOM HpPUOIH3H-
TenbHO paBHBIM 20%. HecMoTpst Ha mpeInpUHSATHIE HH-
BECTUIIMH, HPUPOCT TapudoB Ha razocHabkeHHE B
chepe KOMMYHAIIBHBIX YCIYI CEBEpHOTO PErroHa B
2015 r. cocraBnsier 7,5%, a ¢ 1 utons 2016 r. cran Ha
ypoBHe 6oiee 2%, xotsa Ciryx6a pernona mo tapudam
U coolmana, 4To JuIs Kaxoro pernona Poccun 6butn
YCTaHOBIICHBI MOTOJIKH pocTa Tapudos. s pernona
MIOTOJIOK OBIII YCTaHOBJIEH B 7%, CpeHHUIA MOTOJIOK 110
TapudaM Ha KOMMYHalIbHbIE pecypchl — B 4,5% B roj
3a 2015-2016 rr. PacyeramMmu 3KOHOMHCTOB TO TOII-
JIMBHO-3HEPTeTHUECKOMY KOMIUIEKCY B CBO€ BpeMs ISt
ra30BOW MPOMBIIUIEHHOCTH ObUI YCTaHOBJIEH HOpMa-
TUB 3(Q(PEKTUBHOCTH KaNHUTAIBHBIX BJIOKEHHH B pa3-
Mmepe 13%. Bwramras n3 20% HopMmatuB B pasmepe
13%, nomygaem 7%, 4TO paBHSETCS YCTAHOBIECHHOMY
MOTOJIKY pocTa Tapu(oB, UM HOPMAaTHBY SKOHOMHUYeE-
ckoit apdexruBHOCTH Biokenuit B AIIK mo otpaciu
cenbcKoe X03s1icTBo, KoTopblid pasen 0,07, niu 7%.

B mepuon 20162017 rT. METONONOTHUS CHIIBHO
o0oraTuiach COBEPIIEHCTBOBAHUEM CTaHAAPTOB 1 KO-
HOMHYECKHUX OTHOIIEHUH CEIBCKOI0 X03sIHCTBaA C ApY-
TUMH c(epaMu 3KOHOMHKH CTPaHBL. ATPOIPOMBIII-
JIeHHbIH KoMIuieke Poccuiickoit @enepanuu, No 4acTu
TIOIOTPACIH PacTeHHEBOACTBA, Ha 20162017 rr. maxe
HaMETHJI MOJIYYUTh HOBBIC 3HaHUS O (yHIAMEHTaJb-
HBIX OCHOBaxX pa3pabOTKH HOBBIX TEXHOJOTHH celek-
LIUOHHOTO Ipolecca. B ceBepHOM peruoHe oHaKO I0-
ceHast 2017 r. Obula HaMEUeHa Ha YPOBHE MPOLLIOTO,
2016 roga: moceB SIPOBBIX KyJIbTYyp Ha IJIOIIAAH B 9
TBIC. TA, KOPMOBBIX KyJIbTYp - Ha § ThIC. ra. Panee, B
1992 1. B X03siiCTBaX CEBEPHOTO PETHOHA KOPMOBEIC
KyJNbTypHl OBUIH yIOOpPEeHBI MHUHEpPANbHBIMU yIoOpe-
HusME JaIb Ha 63% (B 1990 1. — Ha 80%), mpu BHEce-
HUU B 00IIeCTBEHHOM cekTope 13, 2 ThIC. T MUHEpah-
HBIX yHoOpeHui, wi Ha 1 ra — 46 xr (B 1990 1. — 21,6
ThIC. T U 64 kr/ra). [Ipn CHMXEHNU BHECCHHS yHoOpe-
HUI Ha 18 Kr/ra ypoallHOCTh CHJIOCHBIX KYJBTYp TO-
I7ia COKpaTuiach Ha 3%, MHOTOJIETHIX TPaB Ha CEHO Ha
40%, 3enenslit kopMm — Ha 26%, €CTECTBEHHBIX U YIIy4-
LIEHHBIX CEHOKOCOB Ha 23-24%. HakomneHnue 00Jb-
1I0r0 KOJMUYECTBA HUTPATOB B IOYBAX IOBENO K CHHU-
KEHHUIO YPOXKallHOCTH W3-3a MaJCHUS IUIOJOPOANS
TIOYB.

XuMH3aIMs CEbCKOTO X035 cTBa OKa3aiach Of-
HHUM M3 aKTUBHBIX ()aKTOPOB MHHOBAIIMOHHOTO BO3JICH-
cTBUsL Ha okpyxkaromyto cpeny (OC). Ilostomy cero-
IHs OOJNbIOE 3HAYCHUE MPUOOPENN WHBIC, HO MHTEH-
CHBHO BHEJpSEMbIEC TEXHOJIOIMYECKHE NHHOBAIMH.

Tak, B P® pa3paboTaHbl TeIUHUIEI, KOTOPBIE IO-
BBIINIAIOT YpOXKalHOCTh B 2-3 paza. OBomu Teneps 3a-
IIMIIEHBl OT M30BITOYHOTO CBETa, HET JOIOIHUTEIb-
HOW MOTPEOHOCTH B MOJMBE M MpoBeTpuBaHuu. Cebe-
CTOMMOCTH IIPOM3BOJICTBA MPHU 3TOM B 4-5 pa3 HIDKE
MIOJIMKAapOOHATHBIX TEIUTHUI. JIJIMHa TeTUINI] COCTaBIISET
3 M, muprHa 2 M " BEIcoTa 2 M 1ipu Bece 8 kr. COopka
TETIJINI] IPOU3BOUTCS BCETo 3a 15 MUHYT Ha HEOOIb-
IIIOM 3€MEJIbHOM yJacTKe.

Uyno-napHUKH NOBBIIAKOT ypokaiHOCTb Ha 40%
3a cyeT co3/1aHus Oosee NAeTBHOTO KIMMaTa JUIs pac-
TeHUH (3alUTa OT COJIHEYHBIX JIy4el, BETpa U 3aMo-
PO3KOB, pacTeHHsI 00X0aATCst Oe3 MoJuBa 0 5 THEi,
BO3MOKHO ITOJIy4eHHE 2-3 ypoKaeB 3a Ce30H, cOopa 3e-
JeHu — 710 5 pa3). Cpok ciry:k0bl — 710 5 JIET MpH Bece B
2 kr. Yymo-jonara IOBBIIIAET NMPOU3BOAUTEIFHOCTH
CENIbCKOXO03sliicTBeHHOro Tpyzaa. Jlonara xomaeT a0 2
COTOK B 4ac, o0Jeryaer Harpy3Ky Ha CIIMHY U pyKH. A
HOBbIE MHHOBAIOHHBIE IIUTAHTH O0JIETYAIOT MOJIMB Ha
30%, yIIMHSIOTCS IPU MONKBE 10 3 pa3 U UMEIOT 7 pe-
KMMOB TIOJIMBA, HE MHYTCS U HE HEPEKPYUHBAIOTCS.
[Ipumenenne nHHOBaNMil BO3/IeiCTBYET Ha cebecTon-
MOCTh OTHENBHBIX BHIOB BBIITYCKaeMOM NPOIYKINU
OTpacim.

B 2017 r. B ceBepHOM peruoHe Obu1 puHAT [1nan
HAyYHO-TEXHUIECKOTO OOECIIEYEeHUSI Pa3BUTHS Celb-
cKoro xo3siicTBa Ha mepuox mo 2025 r. [Ipumenenue,
HaIpuMep, HOBBIX CEIbCKOXO3IHCTBEHHBIX TEIUIHI[ C
MIPOYHBIM OIMHKOBAHHBIM KapKacoM, HCIIOJIb30BaHHE
KpeIUIEHUH TUNa Kpad, HaJeKHOTO KPEIUICHUs CTSK-
HOW JieHTOH, Y®-3anmTel U3 monMkapOOHaTa MO3BO-
JISIFOT TIPOJIIEBATH CPOKH CITY»KOBI TEIUIUIL HA 5 JIET, CO-
XpaHATh ILEJIOCTHOCTb U MHPOYHOCTb KOHCTPYKIIMH,
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YIPOCTUTh COOPKY M YCTAHOBKY TEIUIHI, COKPAaTHTh
TPYyI03aTPaThl HA CAMOCTOSTEIILHYIO COOPKY MOTpeOU-
TeneM. B urore morpebuTens MomydaeT COYHbIE M I10-
JIE3HBIE OBOIIM C Oojilee HU3KOHW CeOEeCTOMMOCTBIO,
YMEHBIIIAIOTCS 3aTPAThl HA OYHCTKY, TOCKOJIBKY KpETI-
JICHUS HOBBIX TEIUTUI] BBIZCPKUBAIOT CHETOBYIO IIANKY
B HECKOJIbKO MeTpoB. Kpome 3Toro mpousBoautenu
(3aBOABI O BBIMYCKY TEIUIWI]) MMOCTABISIOT TEIUTUIIBI
co ckuakoit B 10%, 4To cHMXKaeT 3aTpaThl Ha ycTa-
HOBKY Y IIPOU3BOJUTENS CEIbCKOXO3SIICTBEHHON Mpo-
JYKLUH.

Jnst cagoBBIX, AYHBIX W OTOPOJHBIX XO3SMCTB
HaCeJICHWSI TPOMBIIIICHHOCTh pa3paboTana HaOOPHI
KOMIUIEKCOB COIIHABHBIX U XO3IHCTBEHHBIX OOBEKTOB
1 000pynoBaHNA. Ba)kHBIM NPEUMYIIECTBOM JaHHBIX
KOMIUIEKCOB SIBIISIETCSI UX KOMIAKTHOCTb, ITO3BOJISIO-
Imasi JITKO yCTaHABIMBaTh M pa3MellaTh HaOOpHI 13
KOMILIEKCOB JJaske Ha HEOOJBIIOH XO3sICTBEHHOH HITH
JKIJIOW TeppUTOpUH 0€3 COKpallleHHs IIIOIIaaH 1moca-
JIOK WJIM TIOCEBOB CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.
Pa3MernieHue KOMIUIEKCOB Ha Ja4HBIX y4acTKax Hace-
JICHUSI IPOU3BOJIMTCS BMECTE C OBITOBBIMU M HTPOBBIMHU
KOMILJIEKCAMM, YTO TIO3BOJIIET OJHOBPEMEHHO 3aHU-
MaTbCsl U CEJbCKOXO3SHCTBCHHBIMU PAa0OTaMH, M pe-
KpEaIMOHHON AEATEIHHOCTBIO, YTO H MTO3BOJISIET CIKO-
HOMHTB CBOOOJTHOE BpEMSI.

MopnynbHass KOMIUICKTAIUSI CETbCKOXO3SIHCTBEH-
HBIX 00BEKTOB JaeT BO3MOKHOCTb COKPATUTh 3aTPaThl
TpyZa Ha COOpKY M yCTaHOBKY KOMIUICKCOB COOCTBEH-
HBIMU cuiaMu. [IponsBoauTens npu npojaxax mpen-
naraeT 50% CKUIKM Ha MOHTa)K KOMILIEKCOB, B COCTaB
KOTOPBIX BXOAST OOJbBIINE XO35HCTBEHHbIE 0I0KH, Oe-
CE/IKM BMECTHUMOCTBIO 70 12 uen. ¢ obopyroBaHHEM,
CaHTEeXHHYECKHE OOBEKTHI, UTPOBbIE U CIIOPTHUBHBIC
KOMIIJIEKCHI, a TaK)Ke MHOT0€ HHOE HOBOE Ja4HOE 000-
pyznoBanue. Bee 310 ckaspiBaeTcsl Ha pe3yJsibTaTax pa-
00THI x03s17icTB HaceneHus B AIIK ceBepHOro pernoHa.

OuHAHCOBBIC Pe3yabTaThl (IPUOBLTE MUHYC YOBI-
TOK) OpraHU3alLlMH 110 BUIaM S9KOHOMHUYECKOH e TeIb-
HocTH B 2007 T. MOKa3au, 94TO caibao0 NpUObLIei (+) U
YOBITKOB (-) B MITH. py0. 10 CEIBCKOMY U JIECHOMY XO-
35CTBaM B CEBEPHOM PETHOHE COCTAaBMIO 38 MIIH.
py0., a peHTabeNbHOCTh B TPOLIEHTAX MPOJAHHBIX TO-
BapoB (pabot, yciyr) — -2,5%, aktuBoB — 7%, mipu 31-
47% yoObiTounbIX mpeanpusatui 3a 2000-2006 rr. mo
JTaHHBIM TOJ0BOH OYyXTaJlTepCKOM OTYETHOCTH OPTaHH-
3anuii, 3a 2007 r. — M0 JaHHBIM CPOYHOH CTAaTUCTHYE-
CKOH OTYETHOCTH (KpOMe CYOBEKTOB MaJIoro IpeArpH-
HUMAaTeJbCTBa, OAHKOB, CTPAXOBBIX U OIOJKETHBIX Op-
raHu3alyi) Ha OCHOBE ITIOKa3aTeseil yJelbHOro Beca
NPUOBIIBHBIX M YOBITOUHBIX OpraHH3aLMi CEBEPHOTO
PETHoHa, B MIPOLIEHTAX OT OOIIIEro Ynciia OpraHu3aIii,
YTO CTaBUT IIPOOJIEMY BBIBEJCHUS YOBITOUHBIX MpE/-
NPUATHA U OpraHu3aluii Ha yPOBEHb 0€3yOBITOYHOTO
¢uHarCHpOBaHM. [109TOMY aKTyaabHBIMH CTAJH MO~
XOIBl K BBIBEJICHHIO PAa3HOYPOBHEBBIX OOBEKTOB Ha
YpOBEHb 0e3yOBITOYHON PabOTHI, METOIABI M TOKa3a-
TENH ONpeAeTICHNUs NAaHHOTO YPOBHS IPEACTABIICHBI
HIDKE.

CanpaupoBaHHbIl  (UHAHCOBBIH pe3yJbTaT 110
BUAY JIESTEIbHOCTH CENIbCKOE X03AHCTBO, 0XOTa U JIec-
Hoe xo03s1iicTBO 3a 2008 . B ceBepHOM pernoHe ObLI pa-
BeH -271 mutH. py06., B 2009 r. - 280 MiH. py6. [Ipu aTom

CyMMa MPHOBUIN OPTaHU3aINi MO0 COOTBETCTBYIOIIUM
BU/IaM JIESITENBHOCTH B CEBEPHOM PETHOHE Obla Ha
ypoBHe 456 MiH. py0., 573 miuH. py6. B 2008-2009 TT.,
a cymMa yOBITKa opraHm3anuii - 727 u 293 miuH. py0. B
2008-2009 rr., uto mpeBbimaer 1 Mipa. py0. U MOYTH
PaBHO TOMOBBIM HHBECTHIMSM B COOTBETCTBYIOIINI
BUJI JIESITEILHOCTU B pacyeTe Ha ToJ]. YeNbHbIH Bec
yOBITOUHBIX OpraHM3alUil CEBEPHOrO PErruoHa poc ¢
29,5% B 2007 r. no 35,3-37,9% B 2008-2009 rr., a MO
BUJY IEATEIBHOCTH CEJIBbCKOE X03AHCTBO, 0XOTA U JIeC-
HOE XO3SIMCTBO yIeNbHBIN Bec M3MeHmIcs ¢ 63,6% B
2005 r. mo 51,2-52,7% B 2008-2009 rr., T.€. OoJNIEE MO-
JIOBUHBI CEJIbCKOXO3SMCTBEHHBIX OpraHMU3alMi Ipe-
omonenu Oapbep Oe3yOpITOUHOCTH. OXHOBPEMEHHO
pacxoabl Ha CEIBCKOE XO3SMCTBO M PHIOOJIOBCTBO B
KOHCOJIMIPOBAaHHOM OOJDKETE CEBEPHOIO PETHOHA B
2000 r. cocraBmmn 433,1 muH. pyod., k 2005 1. - 381,9
MIH. py0., @ BCe pacxobl Ha HAIIMOHAIBHYIO 9KOHO-
muky B 2008 1. - 6864,7 miH. py0. u 5364,2 miH. py0.
k 2010 rony.

B pamkax KOHUENTyaJbHBIX acIIEeKTOB COIH-
AIbHO-9KOHOMHUYECKOT0 MOHUTOPHHIA Pa3BUTHUS AUd-
(epeHLMPOBaHHBIX U PAa3HOYPOBHEBBIX 00BEKTOB (pe-
TMOH, MYHHUIMIIAILHOE 00pa3oBaHHE, IPEANPUATHE,
JIOMOXO0351i1cTBO) OBLIa BHEpBHEIC pazpaboTaHa ocobas
nporpamma pasutus AIIK ceBepHoro peruona. Tak,
MIPUOPUTETHBIN HAMOHAJIBHBIN NPOeKT "Pa3Butue ar-
POIIPOMBIIINICHHOTO KOMIUIEKCA" CEBEPHOTO PETHOHA
MIpeAycMaTpHBall peai3aliio TPEX HarpaBICHUH: a)
"YyCKOpPEHHOE pa3BUTHE >KUBOTHOBOJACTBA", IMOJIOXKH-
TEJIbHBIE PE3yIbTAaThl HAOIIOANNCH IO IPOU3BOJCTRY
Msica, 00bEMBI TIPOU3BOJICTBA MOJIOKA OBUIM OTpHIIA-
TeNnbHbI, 0) "CTUMYJIMpOBaHHE MalbIX (OPM XO3sii-
CTBOBaHUA'", KOTOPOE YBEJIMYMIIO MPOU3BOJCTBO IIPO-
OYKIHUU CeNIbCKOro Xo3siicTBa Oonee yem Ha 39% B
KpPECTBIHCKUX ((pepMepCKuX) X03sCTBaX, HO MPH CO-
KpalleH!uH o0IIero Npon3Bo/ICTBA B X03siicTBaxX Hace-
nerns Ha 14,8%; B) "oOecriedeHHE MOCTYITHBIM JKH-
JbEM MOJIOABIX CIELUUAINCTOB (WM HMX ceMeil) Ha
cene", Kotopoe fano 8,7 ThIC. KB. M BMECTO 3allJlaHU-
poBaHHBIX 35,6 ThIC. KB. M Ha 780 MOJIO/IBIX CHIELIMATIH-
CTOB.

D¢ dexTrBHOE X03s51iICTBOBaHHE BO MHOTOM pac-
CUMTHIBAJIO Ha 00JIee HOBBIE METO/IBI TIOCTPOCHUS U HC-
MOJIH30BAaHUS B SKOHOMHUYECKOM aHANIN3€ HHAUKATOPOB
pacnpeneneHusl MpOU3BEACHHON JT00aBICHHOW CTOH-
MOCTH U (DPMHAHCOBBIX PECYPCOB MEXIy CEKTOPaMH,
TIOJTHOW HAJIOTOBOW HArpy3kH Ha (PaKTOPHBIE JOXOJBI.
[Ipn pacuerax 3¢heKTHBHOCTH CENBCKOXO35HCTBEH-
HOT'O ITPOM3BO/ICTBA B CEBEPHOM PErHOHE OOBIYHO MPH-
BOJIMIINCH JAaHHBIE 10 CELCKOXO3SMCTBEHHBIM Opra-
HU3aLUsIM, IPEIOCTaBISIONNM CIEIHAIN3UPOBaHHbIC
(hopMBbl OyXTanTepCcKOH OTYETHOCTH 1O BCEU XO35H-
CTBEHHOMW JIEATEIHHOCTH, a OallaHCOBasi MPUOBLIL HC-
YHCISUIACh C YIE€TOM JTOTAIMi M KOMIIEHCAINH U3 010-
JKeTa perroHa.

[Tpu gncie yOBITOYHBIX OpTaHU3ALNI B CEBEPHOM
pernone ot 51 1o 75 ¢ cymmoii yoerTka 126-188 miH.
py0., KoJMuecTBO NPUOBUIBHBIX OpPraHU3aluii COCTaB-
nsiet 30-35 ¢ obmelt cymmoit npubsun 85-162 muH.
py6. Takum obpaszom, mpu 59-71% yObITOUHBIX 1 29-
41% npuOBLIBHBIX OpraHu3aluil yOBITOUHOCTH (OTPH-
LaTenbHass PEHTA0EIbHOCTB) cocTaBisieT -2,6-5,2%,
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yOBITOK (OTpHIIaTeIbHAS OalaHCOBas MPHUOBLIB) JOCTH-
raet -35,7-76,8 muH. py0. exeroaHo. IIpu uncie yobI-
TOYHBIX OPTaHU3AIHN B CEBEPHOM perrnoHe oT 29 1o 42
¢ cymmoi#t yoeiTka 69,6-79,7 MiH. py0., KOMHYIECTBO
MPUOBUTEHBIX OpTaHU3aIui cocTaBisieT 33-45 ¢ obOmieit
cymmoit mpubsum 170,5-226,4 muH. py6. Ilpu sTom
npu 39-56% yObiTouHBIX U 44-61% npUOBUIEHBIX Op-
raHu3alui PeHTa0eIbHOCTh (OTpULATEIbHAS YOBITOU-
HOCTB) cTpeMuTcs k 5,4-8,1%, a 6anancoBasi mpUObLIL
(orpuniatenbhblit yosiTok) gocturaet 90,8-156,8 miH.
py0. B rog. OJHOBpEMEHHO COKpalaeTcs KOJINYEeCTBO
CEJIbCKOXO3sIICTBeHHBIX opranusamui co 104-105 no
74-75, HO canbIUPOBAHHBIA (DUHAHCOBBIA PE3yNbTAT
OpraHu3aIyii (MpUOBLTH MHUHYC YOBITOK), TIPUBOIUMEII
oHIHaTEHOW CTaTUCTHKOH Ha OCHOBE WMH(OpMAIIUI
10 JaHHBIM CPOYHON OTYETHOCTH U 0e3 CyOBeKTOB Ma-
JIOTO NPEANPUHIMATENbCTBA, 110 BUAY AEATEIHHOCTH
CEIIbCKOE XO3SHCTBO M MPEIOCTaBICHNUE YCIYT B 3TOH
obnactu BeIpactaer a0 158,9-222,0 muH. py6., a 1o
MPOM3BOJCTBY MHIIEBBIX INPOIYKTOB — 10 83,1-
162,988 miH. py0., pe3ko majaeT CyMMapHas Kpeau-
TOpCKasl 3a/I0JDKEHHOCTh OpraHM3alMid 10 BUAY Jes-
TENILHOCTH CEJIbCKOE XO3SHCTBO M HpENOCTaBICHUE
yCcIyT B 3TO# obmactu co 688 mo 464 muH. pyO., He-
CKOJIBKO YBEITMUUBAETCS AEOUTOPCKAs 3a10JDKEHHOCTh
¢ 211 mo 238 muH. py0., HO magaeT Ha 12 miH. pyo.
MPOCPOYEHHAS 33J0JKEHHOCTD.

PesynbTaThl ¥ UHAHCOBBIE UTOTH JEATEIBHOCTH
TpeX BaXHEHIINX JUII COLMAIBHOTO OJaromoIydust
KOMIUIEKCOB YKa3bIBalOT Ha aKTYaJbHOCTh CO3JIaHUE
METOJI0JIOTUYECKOT0, MOJIEIBHOTO M METOIUYECKOTO
MHCTPpYMEHTapusi JJIsl €MHOM COrjlacoBaHHOIl CTOM-
MOCTHO# OIIEHKH YKOHOMHUYECKHX OJiar u prHaHCOBBIX
pe3yIbTaTOB.

MonenupoBanue 6e3yOBITOYHOCTH paboTHI pea-
TPUSATHS C TPEMS U3ACNUSMHU: 8/ IPEICTABICHHBIMH TO-
BapHOH NPOAyKIMeH; 06/ moydaeMbIMH B XOJI€ OTIepa-
IIMOHHOW NIESITeIbHOCTH; ¢/ TIOJTy4aeMbIMH OT BHEpea-
JIU3aIMOHHOW  JestrensHOCTH.  IlpnObms  Kak
9KOHOMHYECKOE MOHATHE OOBIYHO 0003HAYaET OIMH U3
(PMHAHCOBBIX PE3yIbTATOB JEATEILHOCTH IPEATIPHS-
s, 93P PEeKTHBHOCTh MPOU3BOJCTBA, OOBEMBI M Kade-
CTBO INPOM3BEJICHHON MPOJYKIHUH, COCTOSHUE TPOU3-
BoaurensHocTH Tpyaa (I1T) u ypoBHs cebecTonmocTy.
ITpu6bLIb — MOKa3aTeNh CTUMYJIOB U HHTCHCU(DUKAIIUT
MIPOU3BOJICTBA, PHIHOYHOU AesiTeIbHOCTH. HHOBaIMH,
HayYHO-TEXHHUYECKOE W COIHMAJIBHOE Pa3BUTHE, POCT
JIOXOJIOB CBsI3aHBI ¢ NMpUObLIBIO. [IpuObUTE POopMUpy-
€Tcsl MHOKECTBOM (DaKTOPOB, CpPeH KOTOPBIX BBIJE-
JSIFOT 3aBHCAIIME W HE 3aBHCAIINE OT AEATEIbHOCTH
NPEeANPUSITHS, a TaKke (GOopMHpYyeMble COOCTBEHHBIMHU
MOTPEOHOCTSIMHU Pa3BHUTHSL.

[IBY omnpenensitoT mpuObLIh KaK Pa3HOCTh MEXIY
JIOXOJIaMH OT Pa3IM4HbIX BUJOB JIEITEILHOCTH U OTIpe-
JISNICHHOTO BHJA H3JepKKaMu. BajoBas mpuObUIb
MPEJICTABISIET PA3HUILY MEXK/1Y BBIPYUKOM OT MPOJIaKH
TOBapOB, MPOIYKITUH, paboT, yciyr (3a Muaycom HJIC,
aKI[M30B M aHAJIOTUYHBIX 00s3aTeNIbHBIX TUIaTexXel) 1
ce0eCTONMOCTBIO TIPOJAHHBIX TOBApOB, TMPOAYKIIHH,
pabort, yciyr. [IpuObuts (YOBITOK) OT IPOJAX €CTh pas-
HOCTb BaJIOBOI IPUOBLIN U CYMMBI YIIPaBJICHYECKUX U
KOMMep4eckux pacxonoB. IlpuObuip (yOBITOK) 10
HaJIOr0O0JIOXKEHUsT €CTh MPUOBUTL OT MPOAAX ILTIOC

CyMMa JJOXOZIOB M PacX0/I0B OT ONEPAlMOHHOMN U BHe-
pean3aliMOHHON NIeATeNbHOCTH. [IpuOBITh (YOBITOK)
OT OOBIYHOM NeATEIFHOCTH HpeAcTaBiIsieT co0oil mpu-
ObuTh (YOBITOK) IO HAJOTOOONOXKEHHUS 3a BBUETOM
CYMMBI Hajlora Ha NPHOBUIb W IPYTUX aHAJOTMYHBIX
00s3aTeNTPHBIX IDIaTeXXeW. BrIpydIKoi Ha3BIBAIOTCS 10-
XO/Bl OT TPEX OCHOBHBIX BHUJIOB JESTEILHOCTU: BbI-
pyuKa (0X0AbI OT MPOJIaK) TOBAPHOU MPOAYKIMU KaK
NokazaTeiab o0beMa W pe3yibTaTa, MEepCHeKTHBHOTO
Olo/pKeTa JESTENbHOCTH TPEIIPHUITHS; TOXOABI OT
OIIEPAIIMOHHON ESTENbHOCTH, OTy4yaeMble OT COBEp-
LIEHHUs XO3SHWCTBEHHBIX onepanuil (mpojaxka UMyIie-
CTBa, yJacTHE B COBMECTHOH IEATEIHHOCTH, NPEIO0-
CTaBJICHHE 3aliMOB | T.n.); JOXOJbI OT BHEPEAIH3AIIN-
OHHOH JEATENILHOCTH, MOIy4YaeMble BHE 3aBHCHMOCTH
0T paboTHl MpennpusATHs (KypcOBBIE Pa3HHUIIBI, Hape-
HHE aKTHBOB, CIIMCAHUE 33J0JDKEHHOCTH H T.I1.).

Ha ocHOBaHMM NPUBEICHHBIX BBIIIE ITOKA3aTENCH
U I10 UMCIOIIUMCS JaHHBIM 00 n3aCINAX THUIIA a, 6 nc
CTpOsITCs rpaduKy 6€3yOBITOYHOCTH 110 KKIAOMY THITY
" pacCUUTBIBAIOTCA KPUTUYCCKUC 00BEMEBI IMpOnU3BOJI-
CTBa U peaju3ali TOBapHOU NPOAYKIIUH, ONIEpaI[UOH-
HOH AEATEIbHOCTU U BHEPEAIU3ALUOHHON AEATEIbHO-
cru. [Ipn pacuere kpuTH9IEeCKOro oObeMa MPOU3BOII-
CTBa W pEaJM3alid TOBApHOH NPOAYKIMU MOXKHO
TI0JIb30BATHCS IPUBEACHHBIME HIKE (POPMYITaMH U HC-
XOIHBIMH NOHATHAME. Ecnn uMeroTcst taHHBIE O TIepe-
MEHHBIX 3aTpaTax Ha eIMHHUILY ITPOLYKINH, CBEACHHS O
TIOCTOSTHHBIX 3aTparax (HaKIaJHBIX pacxolax) B pac-
4eTe Ha rojIoBOil 00beM MPOM3BOJICTBA M Peallu3aluu
TOBapoOB, paboT 1 yCIIyT 3-X BUJOB, a TAKXkKe 00 OTIMYCK-
HBIX II€HAaX WJIN Tapyl(bax, TO MPEANOYTUTECIIBHEC UC-
nosib30BaHue (hopMyIbl pacdera KPUTHYECKOTO 00b-
ema (11).

BBeI[eHBI HUKE UCXOTHBIC OMPEACIICHUA:

- BBIpYYKa OT NPOJaX KaKk CyMMa BaJIOBOW IpH-
ObUTH 1 ce0EeCTOMMOCTH MPOJIAaHHBIX TOBAPOB, IPOIYK-
1M, padoT 1 yciIyT:

BIl=IIs+C (1)

- CyMMa pacxo/I0B Ha YIpaBJIeHHE U KOMMepue-
CKHX Pacxo/I0B KaK Pa3HOCTb BaJIOBOW MPUOBIIH U MPH-
ObuTH (YOBITKA) OT IIPOJAK:

Py + Px =IIs — ITmp 2)

- I0XOABI (PacXobl) OT ONIEPALlMOHHON U BHEpea-
J'IH3aI.[PIOHHOI>i JACATCIIBHOCTH MPEANPUATUA KaK pas-
HOCTh NpuObUM (YOBITKA) A0 HATOTOOONOKECHHS U
npuObLH (YOBITKa) OT IPOJAXK:

Co + Cn =1Ilnn - Inp (3)
®opmyrna anas pacyera KpPUTHYECKOro oObeMa
TIPOM3BOJICTBA TIPH V:
Qxp = (Py + Px )V/ (Il + C - (I1au - [Tap)) (4)
[TpeobpazoBannas popmyra pacuera:
Qxkp=1V/ (1 + (C-Tlgu + 2 ITup)/(ITe - ITp)) (5)
[Tpubnmxennas hopmyna pacuera:
Qxp = 1V/ (1 + BII/(IIs - TTmp)) (6)

[IpeobpasoBanHble NPHUOIIKEHHBIE  (HOPMYIIBI
pacuera:

Qxp =1V/ (1 +BII/C) @)

Qxp =CV/(C+BI) (8)

[Mpumeuanue k dopmynam (7)-(8): CymectByer
TI0Ka3aTeslb, KOTOPBIH OOBEIUHSET, B OTHOIIEHHH T'OC-
yIapCTBEHHOM MOAJEPIKKHU, BCEX CEILCKOXO3SHCTBEH-
HBIX TOBapOIIPOU3BOIUTENICH UM SBIISIETCSI DKBUBAJIECHT
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cyocuamii mponsBoutensiM (DCIT): DCIT = (K ¢ *(Id
- IIm* ) + C + + Ck)/(K* I + Cm), rne: K — konm-
4ecTBO Ipom3BeeHHOH npoxykmy; L — depmepckas
IeHa (HamWoHaJbHAs BaiioTa); LIM — MupoBas meHa
(amepukanckuii nommap); U — xosddumument mepe-
cuéra Kypca BairoT; Ci — psiMbie CyOCHANHN BHITUIAYHU-
BaeMble pou3BoauTeNsiM; CK — KOCBEHHBIE CyOCHANT
BBITUIAYHMBACMbIE TIPOU3BOIUTEIISIM.
[IpeobOpa3oBanHast IpUOIKEHHAST (POPMYIIa pac-
4eTa ¢ Y4eTOM LICHHI U YAEIbHON ce0eCTOMMOCTH:
Qxp=C/(u+c) ©)
[IpeobOpa3oBanHast IpUOIKEHHAS (POPMYIIa pac-
YyeTa IpH YCIOBUH PaBEHCTBA CE0ECTONMOCTH IICHE:
Qxp =C/ 21 (10-1)
[IpeobpazoBanHast npuOIIKEHHAs GOPMYIa pac-
YyeTa IIpH YCIOBUH PABEHCTBA IIEHEe ce0eCTOMMOCTH:
Qxp=C/2c=V/2 (10-2)
Pacuer kputraeckoro o0beMa Mpou3BOJICTBA IIPH
W3BECTHOM OTIYCKHOM II€HE, MOCTOSIHHBIX 3aTpaTax
(HaKJIaJHBIX pacxojia) B pacuyeTre Ha roJ0BOi 00BeM
MPOU3BOJICTBA U NEPEMEHHBIX 3aTpaTrax Ha CIMHUILY
MPOYKLIUH:
Q xp = [13/(11 -3m) (11)
B wrore, mis oleHKHM 3HAYMMOCTH CTaHAAPTH3A-
mun (UHAHCOB TIPHBEIEM B CEIBCKOXO3SIHCTBCHHOM
CEKTOpE SKOHOMUKH MIPHUBEICM MHECHHUE CTICIIHAINCTOB,
BBICKa3aHHOE Ha OJTHOU M3 TEKYyIINX KOH(pepeHmii: "B
SKOHOMHYECKH DPa3BHUTHIX CTpaHAaX MOJIEPKKa TOCy-
JApCTBA CEIbCKOXO3AUCTBEHHOTO IPOU3BOICTBA SIBIIS-
€TCsl OCHOBHBIM PbIYaroM MpOBeIeHHsI SKOHOMHUUECKOI
1 (pMHAHCOBOW TOJHMTUKHU B arpapHoM cekrope. Cero-
JHS B cTpaHax EBponelckoro corsa rocroaiepxkka
CEIIbCKOTO XO3SIMCTBA OCYILECTBISIETCS B paMKax e/Iu-
Ho¥ arpapHoit monutuku (ECII), xotopas, mo oueH-
KaM, UMEET ISITh OCHOBHBIX HAIPABJICHUI: CTabuIMN3a-
U PHIHKA; TIOBBIIICHUE TIPOU3BOAUTEIIEHOCTH B CEITb-
CKOM  XO3SHCTBE; OecriepeOoifHast ~ TOCTaBKa
MIPOIOBOJBCTBHYS; 00ECTICUeHIE Pa3yMHBIX IICH JIJIS TI0-
TpeOuTeneii; odecrieueHne JOCTOHHOTO YPOBHS JKA3HU

(dbepmepos. CormacHo knmaccudpukamuu OICP, rocy-
JApCTBEHHAs] MOAJEPKKA JIOXOHOB CEIbCKOXO3SIH-
CTBEHHBIX TOBAPONPOU3BOAMUTENEH SBISETCS MEPOH
MIPSIMOTO TOCYJapCTBECHHOTO CYOCHIUPOBAHUS (3aKITIO-
YyaeTcs B MPSAMBIX TOCYJapCTBEHHBIX KOMIICHCAIIMOH-
HBIX IIJIATEKaxX, a TAKXKe IIaTeKax pu ymepoe oT CTH-
XMHHBIX OECTBUI, MIaTekax 3a yuepo, CBSI3aHHBIN C
peopranuzanuell MpoOU3BOJCTBA), a OCTAILHOE OTHO-
CHUTCS K MepaM KOCBEHHOTO cyocuaupoBanus'[7, ¢. 10-
11].
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At the end of the XX century, the collapse of the
Soviet Union was one of the largest event which made
a direct impact on the changes of the international con-
dition as a whole. Some several independent countries
which separated from the Soviet Union had established
new cultural and political relationship with The Peo-
ple's Republic of China. Among them there were a
number of new independent states and the Republic of
Kazakhstan at the crossroads of Europe and Asia.
China located in the heart of Eurasia is an important
economic partner state for Kazakh which makes the
world trade relation though seas. Therefore, the estab-
lishment of economic, cultural and informational coop-
eration of between two sides is differ in efficiency.

The main task set by China is to carry out the re-
form of the country's economic development. This task
requires a peaceful and stable international environ-
ment. So, on the basis of the development of relations
principle of parity Kazakhstan for the peaceful is one of
the main directions of the foreign policy of China.

Relations between Kazakhstan and China was re-
constructed the ancient “Silk Road” which was inter-
rupted in the days of the Union of Soviet Socialist Re-
publics and it solved group of aims and tasks to con-
tinue the development of the project like present time.

In this regard, the country's President Nursultan
Nazarbayev made a special attention and attached great
importance to Kazakhstan-China relations and he ex-
pressed his opinion in this way: “I think human devel-
opment in the XXI century will depend on China a lot.
Many countries recognize as the core of its foreign pol-
icy relations with China. And it is a particular im-
portance to establish such an ambitious, the most prom-
ising, progressive and successful relationships with de-
veloping state for Kazakhstan™ /1/.

For its part, the Heads of China attaches great im-
portance to the relations with Kazakhstan. For example,
the Chairman of the People's Republic of China, Jiang
Zemin said that: “The leaders of Kazakhstan and China
attaches great importance to the development of the tra-

ditional friendly relations between two countries. In re-
cent years, there were a lot of meetings between the
President N.A. Nazarbaev and me”.

There was noticed that, “We have already
achieved a number of common ideas on a large group
major international consensus and bilateral relations
which is the cornerstone of the new political relations
of stable development of bilateral relations and joined
political documents reflected in the legal issues” /2/. In
general, the relations between Kazakhstan and China
and its development, especially problems as to con-
clude border delineation is differ with its importance
between two countries. Therefore, it is important to an-
alyze and expertise these issues.

In particular, foreign policy strategy which was of-
fered by the Republic of Kazakhstan to the People's Re-
public of China is arisen from a role of foreign policy
related to our country and its geopolitical situation in
the world and China's potential development.

In common, the relations between Kazakhstan and
China has a history of thousands of years. The word
“Siyui” translated from Chinese means the concept of
“West Zone” was in an ancient yearbook of China, first
of all, it pointed the territories of the East Turkestan and
Kazakhstan and the Central Asian countries and it was
clear that The Great Silk Road which connected the
East and West was passed through these countries. The
establishment of these relations had begun from Wusun
tribal community and the kingdom of Han B.C. in the
Il century. Since then in a long historical era the tribes
which were Kazakh ancestors had sometimes good or
rare relation with China kingdom in the center of Asia.

And the formation of Kazakh people as a private
nation, establishment of relations of cooperation with
China as a whole state, determination of the foreign
policy related with “Great neighbor” had started from
the XVII-XVIII centuries.

XVII-XVIII century was years of famine and pov-
erty and wars of attack by Zhongars for Kazakh people.
Zhongar invasion made a division in the integrity of the
internal Kazakh Khanate. It created feudal conflicts. In
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order to unite the country, the main event of the XVIII
century was interested in communicating directly with
the Qing Empire.

In fact, it was due to the interest of both parties.
The scientist N.Muxamedkhanuly who studied this pe-
riod showed historical data “Kazakhs by relying on
Qing Empire to maintain its political independence also
they aimed to return their native land from Qing king-
dom peacefully, therefore their goal was to improve
their living through trade and economic exchange with
the Chinese people” /3/.

The Kingdom of Qin in its history through the es-
tablishment of friendly relations with the Kazakhs, they
wanted Kazakhs to make a block to the east of Russia's
attack and aimed to provide with peace their western
borders through it. However, it did not last long, it was
till 60 years of the XIX century.

The reason of it Qing empire collapsed, the former
imperial started to lose its power. The United States and
Europe countries altered China into semi-colonial,
semi-feudal state. War strengthened among the coun-
try, mass movements were prevalent here. The Russia
colonists mastered Orta Zhuz and Uly zhuz at that time
and there was made supremacy throughout Kazakhstan,
relation of the Kazakhs with the people of the Tien-
Shan region and even with the Qing imperial govern-
ment were limited.

The relationship between the two countries was
stopped when Kazakhstan fully joined to Russia in the
second half of the XIX century, by including the state
government system in the region by forces.

As well as the most important thing is a preview
of the borders of China with Kazakhstan was deter-
mined in 60-90-ies of the XIX century. It was estab-
lished on the basis of the following conditions:

- the additional agreement of Beijing, November
2, 1860. There was determined the general direction of
the border;

- the protocol of Shaushek October 25, 1864.
There was defined passage of the geographical direc-
tions of the border;

- St. Petersburg agreement February 12, 1881. The
passage through the border area of Lake Zaisan refined
and lle region was returned to China, which is the cen-
ter of the city Kuldzha.

Then, there was carried out works in the border
columns in 1882-1890, at the beginning of 1894 the
long years work of the government of the Qing and
Russia was completed by pointing Russia-China border
at the edge of Central Asia /4/.

At the same time, on the protocol Shaushek three
zones which previously belonged to the Kazakh Khan-
ate was taken by China and about 1 million Kazakh
compatriots became the Diaspora of the neighboring
country.

There was not identified policy related to China
while were forming structure of countries by Russian
Kingdom and the Union of Soviet Socialist Republics.
Moreover, the Qing Empire exposed the expansion of
the Western Europe and the United States was unable
to conduct a foreign policy.

Only in the years 1917-1922 the new formed So-
viet government protected by guards all the local lost of
border, without the consent of both parties borders were
removed unilaterally. For example, the East Kazakh-
stan regions Makanchi and Alakolsky were taken away
more than 20 sites from border districts, at the top of
the river Korgal of Panfilov district and some places of
Alakol district (Saryshilde River) had been moved to
the side of China 10-12 km /5/.

Then, after the arrival of the Chinese communists
to government in 1949 as the Soviet-Chinese relations
was into system, including issues related to the Central
Asian region came to the same position. By the mid-50,
Xinjiang stopped its rights to an independent province
of China, it became the Xinjiang-Uighur Autonomous
Region, these regions connections with Central Asia
and Kazakhstan and Soviet Republics were carried out
by Moscow and Beijing /6/.

A new relationship started between the two coun-
tries in military-political alliances deserves to “Friend-
ship, Alliance and Mutual Assistance Agreement” was
signed on February 14, 1950 between the Union of So-
viet Socialist Republics and the People's Republic of
China. However, the solution of the border issue be-
tween the two countries was not solved yet.

A real cross-border agreements between China
and Kazakhstan was signed during the first official visit
of the President of the Republic of Kazakhstan
N.A.Nazarbaev to the People's Republic of China in
October 1993, it was launched by “Joint Declaration on
the basis of friendly relations” between the People's Re-
public of China and the Republic of Kazakhstan. This
relation was one of the most important activities for a
young independent state and for the state border with
neighboring countries for a peaceful diplomatic solu-
tion.

Since 1964, the Chinese government considered
that the actual boundary line which set at the end of
XIX and at the beginning of XX century was not con-
crete, it means, this was carried out when China was
weak and Russia was the strongest, so the government
of the People's Republic of China tried to look at it
again. As a result, the total area of 34000 square kilo-
meters of 19 sites after the declaration of independence
in the former Soviet republics - Kazakhstan, Kyrgyz-
stan, Tajikistan and China made territorial disputes /7/.

2235 square kilometers of 11 sites were in the part
of Kazakh-Chinese border, 3728 square kilometers of 5
sites were in the part of local Chinese-Kyrgyz and vol-
ume of 28430 square kilometers of 3 sites were in the
part of Chinese-Tajik land. China has 19 sites, includ-
ing the Kazakh-Chinese border was part of the 200
square kilometers of 1 yard. Kyrgyzstan and Tajiki-
stan’s control area was 230 square kilometers and 2,800
square Kilometers was one plot of land. In addition, the
11 site were able to access the site, the other eight sites
were in Chinese-Kazakh border area /8/.

In April 1994, during the Chinese Premier's visit
to the country leader N.A. Nazarbayev and Li Peng
signed an agreement on the Kazakh-Chinese border.
This document is first step of discussing a major prob-
lem. Confirming the proposal for approval of border of
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N.A.Nazarbaev Jiang Zemin's showed that: “China has
no territorial claim, the border issues were left to us
from the history. They can be solved through negotia-
tions™ /9/.

The entire border line was revealed by this docu-
ment, only two small plot in the district of the Almaty
region in the valley of river Saryshilde in Alakol district
volume of 315 square kilometers and the region of East
Kazakhstan Shogan Oba and Baimyrza in Zaysan dis-
trict both volume area of 629 square kilometers, the rest
of the yard were informed by the Minister of Foreign
Affairs K.Tokayev.

The long negotiation process has been completed
on Kazakhstan - China border on July 4, 1998. Chair-
man of the People's Republic of China Jiang Zemin
during his two-day visit to Kazakhstan, the heads of the
two countries signed a historic agreement where was
pointed the final border and solution about two disput-
able site in common border /10/.

In the site of river Saryshilde on the additional is-
sue signed on July 4, 1998 taking into account the
strength of the evidence is based on an agreement with
the Chinese side of the last century, Kazakhstan side
was obtained a total area of 95 square kilometers of ter-
ritory. China got the right bank of the river Saryshilde,
as well as its left bank belonged to Kulagansay district.

On the benefit side of the arguments of Kazakh-
stan, the total volume was estimated at 442 square kil-
ometers of territory are in the site of districts Shoga-
noba and Baymurza peaks, from the west to southern
foot of Sauyr hills to lands of Shoganoba peaks, ridge
of Zhurektau, tributaries and valleys of the rivers
Shoganoba and Keregetas. Moreover, the two sides of
the border post, the place of foresters, forests and no-
madic cattle-breeding areas were in the side of Kazakh-
stan.

China was given total area of 187 square kilome-
ters. Thus, from the two agreed site of 944 square kilo-
meters, 537 square kilometers of the total (56.9%) was
owned by Kazakhstan, 407 square kilometers (43.9%)
was owned by China /11/.

On May 10" in 2002, the Secretary of State of the
Republic of Kazakhstan, Kassymzhomart Tokayev
held a meeting with Deputy Prime of State Council of
People's Republic of China Jiang Cishen and Foreign
Minister Tang Czyasyuan. The two heads of foreign
state policy signed a protocol on border declaration of
the two states between the People's Republic of China
and the Republic of Kazakhstan. This document in-
ferred the problem of the border process which unre-
solved for a long time between two countries. In ac-
cordance with the additional protocol and the total
length of Kazakhstan and China border is 1782 kilome-
ters; 1215 kilometers are land border and 566 kilome-
ters are river and lake border. Border line was set by
599 border signs. As a result of the determination of the
border, the both sides owned the entire length of the
border legally. It is clear that it will help to the devel-
opment of good-neighborly relations with China in the

XXI century, as well as a border normal situation,
strengthening the faith /11, -8p/.

At present time Kazakhstan and China are living
in the new geopolitical situation. The both countries
have very long border and many similar nations settled
beyond the border and therefore political, social, eco-
nomic and cultural relations were developed. There-
fore, reconciliation and cooperation between the two
countries in the future will be continued and solved in
effective ways and its further development, mutual po-
sition, a matter of thinking and conclusions will be con-
tinued by the younger generation.

The main value of the integrity of the border is one
of the main features of the state independence. The bor-
der outpost which is determined by the international
agreements of the Parliament of the Republic of Ka-
zakhstan was considered to be legally enforceable front
line. The protection of the borders of the Republic of
Kazakhstan is - an integral part of the national security
system. In order to obtain the internal situation external
conditions (border) should be regulated in the state.
Peaceful agreement was defined thanks to the hard
work of relations with neighbors in the west, we are
glad that border had been planned. I think it will have a
positive impact on the development, this will save our
country from danger.
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ABSTRACT

The historical review of the main tendencies of development of territorial self-government in Russia is pre-
sented in article. It is emphasized that development of territorial public self-government in modern conditions
requires development of the legislative base, expansion of powers of bodies, informing the population. For effec-
tive functioning of this institute of self-government, first of all it is necessary to adopt successful experience of
territorial institutions and Soviet bodies of public self-government.
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One of the most important modern institutions of
local self-government in Russia is a territorial public
self-government. Federal law of October 6 2003 Ne131-
FZ "On General principles of organization of local gov-
ernment in Russian Federation” defines the territorial
public self-government as a form of direct democracy
Advisory nature and form of public participation in lo-
cal government and development of local territories.

The prototype for the creation of bodies of territo-
rial public self-government became the Zemstvos,
which became widespread by the end of the XIX cen-
tury: in 1870, zemstva existed in 34 provinces of Euro-
pean part of Russia. This stage in the formation of pub-
lic self-government began in the reign of Alexander Il
with the adoption of the Zemstvo (1864) and city
(1870) reforms. These reforms contributed to the de-
centralization of management and development used by
all classes of local government. [1, p. 31]

Territorial model of local self-government existed
in Russia for more than half a century, until 1918. Dur-
ing this time, there was the formation of Zemstvos, their
rise and dissolution. The need to create new forms of
social self-government was due to the release of the De-
cree of February 19, 1861 about the abolition of serf-
dom, after which the old form of government became
impossible. Subsequently was enhanced control by the
administration over the activities of the Zemstvos,
which led to the reduction of the powers of the Zemstvo
institutions. The impetus for this change was adopted
in 1890. "The new regulations on provincial and district
Zemstvo institutions"”, resulting in the Zemstvos was
not elected people of the population.

The flourishing activities of Zemstvo institutions
was the stage when the Council got the political power
and strengthened his position in government. At this
time representatives of district and provincial councils
was appointed Commissars of the provisional govern-
ment. It was during this period noted the wide range of
powers exercised by the Zemstvos. However, liquida-
tion of Zemstvo institutions was inevitable due to the
emergence of dual power in the country, ended with the
victory of the Soviets.

Zemstvo institutions became the prototype for the
creation of new forms of public self-administration au-
thorities. The uniqueness of the Zemstvos expressed in

the fact that through this form of self-organization
made possible the emergence of a national democracy.

For the history of Russia is not typical of the evo-
lutionary development of systems of local governance,
in contrast to many foreign countries. Forms of govern-
ment that emerged in the course of the reforms of the 1
century, in the Soviet time was replaced by a system
involving rigid centralization and the elimination of the
autonomy at the grassroots level of government. As
compensation for lost autonomy of local authorities in
the Soviet period the maximum development was re-
ceived by the territorial public self-government.

The term "territorial public self-government” was
legally established in April 1990. However, in the 80-
ies of XX century there were such elements of public
initiative as committees, councils, community Council,
militia, public security Bureau, etc. Traditionally they
were created by residents at the neighbourhood level in
cities and small towns in rural areas.

In this period, under the bodies of territorial public
self-government was understood to be a form of social
democracy and initiative:

First, parents ' committees at schools; the councils
of young professionals and innovators in enterprises;
community councils monitor the operation of the
stores; the Bureau of public hospitals, i.e. those bodies
that arose at the place of work of citizens in a variety of
organizations and institutions;

Secondly, for houses, street committees, national
women's councils, courts of honor, guards, i.e. the bod-
ies, which were created by citizens at their place of res-
idence.

Bodies of territorial public self-administration au-
thorities, as a rule, carried out educational, organisa-
tional, cultural-mass work with the residents of the rel-
evant territories, and also was responsible for interac-
tion with public authorities working in the field. Bodies
of territorial public self-administration authorities
elected by the inhabitants at a General meeting every
two years. And, therefore, were accountable to their
constituents and Councils established at the local level.

Bodies of territorial public self-government, pro-
vided the local authorities with significant assistance
navigating the daily work with the population, organiz-
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ing meetings with residents. In addition, the depart-
ments of the administration, the activists of neighbor-
hood councils was held constant operational infor-
mation from the field to implement feedback from peo-
ple. Weekly the chairmen of the public councils were
invited to meetings and working meetings with the
Chairman of the local Council of deputies and the head
of the local administration. [2, p. 45]

The neighborhood councils have provided sub-
stantial assistance in the preparation and conduct of
elections to bodies of state power and local self-govern-
ment, organizing charitable and other programs by
place of residence (e.g., Christmas holidays, Patriotic
events, social assistance to pensioners, invalids and
large families), the implementation of the landscaping.

Traditionally, the system of state and municipal
management in Russia was characterized by tough,
centralizacija, the constant dominance of the Executive
bodies, the lack of an effective system of self-govern-
ment. Often spontaneously arising elements of local

and regional self-government did not reflect the real in-
terests of the population. On the other hand in Russia's
history there are multiple examples of forms of organi-
zation of territorial self-government, promoting the de-
velopment of local territories.

For the development of territorial public self-gov-
ernment in modern conditions it is necessary to develop
the legislative framework for the empowerment of au-
thorities, informing the public. For the effective func-
tioning of this institution of self-government first and
foremost need to learn from the successful experience
of the provincial institutions and government bodies of
public self-administration authorities.
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AHHOTaLUA

CoBpeMeHHbIE HAMpaBIICHUS Pa3BUTHUsI PhI000OpadaTHIBAIONIECH TPOMBIIUICHHOCTH NPEIyCMaTpHBaIOT pas-
pabOTKy KOMILIEKCHBIX, MAJIOOTXO/IHBIX TEXHOJIOT U1 IepepadoTKH ruipoOnoHTOB. OTHUM K3 HanOoJIee epCIeK-
TUBHBIX METOOB p€ain3allu TAKOI'0O MoAXoJa ABJIACTCA NPUMEHCHHUC q)epMeHTaTI/IBHI)IX TEXHOJIOT UM JJI0 IoJ1y -
YCHUA pr6HOF0 ruapojusara. LICJ'II:. JaHHOT'O MCCJICAOBaHUSA — SKCIEPHUMCHTAJIbHAsA O€HKA BO3MOXXHOCTU HC-
noJsib30BaHust pepmeHTaruBHOro npenapata (PII), momydeHHOTo U3 BHYTPEHHOCTEH BOCTOYHOTO TyHIa (Sarda
orientalis) myst akTMBaIMU ITPOLIECCA THAPOIIH3a OEJIKOB X KPacHOTo Msica. B pesysbrare ucciie1oBaHuii onpeie-
JICHBI YCJIOBUA IpOLCCCa TMAPOJIM3a KPACHOTIO MACAa BOCTOYHOI'O TyHIIA: 103a @I x macce CbhIpbA COCTABJIAICT 30%
(v/iw); pH = 2,0-2,5; ontuManbHas Temriepatypa raapoiusa - 55°C; no3a BOABI TS IEPEMEIINBAHUS C CHIPBEM -
311; MPOAOJLKUTCIIBHOCTD THAPOJIN3A - 44, HpOBeJI[eHI/Ie TUAPOJIM3a KPACHOTO MsCa BOCTOYHOI'O TyHIa IIpU JaH-
HBIM pexkuMe 3P PEeKTUBHO MOTYIar0T THAPOIN3AT

Abstract

Studying on cleaner production technology, waste reduction is the development direction of seafood process.
In that trend, applying the enzyme technology to produce hydrolyzate has many advantages. The purpose of this
research has investigated the ability of protease enzyme being extracted from internal organs of oriental tuna
(Sarda orientalis) for protein hydrolysis in their red meat. The result showed that the hydrolysis conditions to
obtain the high quality of protein as follows: the rate of enzyme supplementation was 30% (v / w) compared to red
meat, the ratio of water mixing to raw material was 3:1, pH = 2.0-2.5, optimum temperature at 550C for 4 hours.

Karouesbie ciioBa: BoctouHbli TyHen (Sarda orientalis); mporeosnus, ruposii3; ruaApoIn3aT; KpaCHOE MsICO

TYHIIa, JEPMEHTATHBHBIN TIpenapaT, 3H3UM

Keywords: Oriental tuna (Sarda orientalis); proteolysis; hydrolyze; hydrolyzate; tuna red meat, an enzymatic

preparation, enzyme

1. BBenenne

CoBpeMeHHBIE HAIPABICHHUS Pa3BUTHS PHIO00O-
pabaTsIBarOIIel MPOMBIIUICHHOCTH IIPEyCMaTPHUBAIOT
pa3paboTKy KOMIUIEKCHBIX, MaJIOOTXOJHBIX TEXHOJIO-
Ui nepepaboTku ruaApooroHTOB. OTHIM U3 Hanboiee
MEePCHIEKTHBHBIX METOJIOB peaTU3aIiy TAKOT0 TOAX0/1a
SIBIISICTCS IPUMCHEHUE (PePMEHTATHUBHBIX TEXHOJIOTHMA
JUIA TIONYYEHHUS MPOAYKTOB PAa3IMYHOTO COCTaBa M
HasHaueHUs. LIupoko pacmpocTpaHeHHBIC BapUAHTEHI
(hepMEHTHPOBAHHBIX PHIOHBIX IPOIYKTOB — 3TO PHIO-
HBIC THIPOJIM3ATHI, KOTOPhIC MPUMEHSIOTCS IS KOp-
PEKTHPOBKHM aMHHOKHUCIIOTHBIX (DOPMYJT MHOTUX BHJIOB
numeBbix npoaykros (Spellmall et al., 2003; donra-
HoBa H.B. u ap., 2013). IIporeonuTHyecKne 3H3UMBI
UCIIOJIb3YIOTCS TOMYJISIPHO B PHIOHO# IPOMBIIIIIEHHO-
cru (Aristotelis et al., 2011), u3 psIGHBIX OTX0/I0B GBUTH
MOJTY9IEHBI OETKOCOAepIKAIINE U JTUMHUIHBIE TIPOTYKTHI.
IIpobnem WCMONB30BaHUS PHIOHBIX THAPOJIHU3ATOB
OBUTH 3aMHTEPECOBaHbI YYEHBIC BO BCEM MHpE U 0OJIb-
IOW TEOPETUUECKUN U MPAKTUUECKUN BKJIAJ B JAHHOMN

obmactu BHecnu ydennie: Kristinson va Rasco 2003a,
2003b, 2003c; Makcumosa E.M., 2006; PazymoBckas
P.I'., 2007; Aristotelis et al., 2011; Jloaranosa H.B. u
ap., 2013; Lu6uzosa M.E, 2014... Pa3ubie Buibl pbio-
HBIX OTXOJ0B OBLITH MIPUMEHCHBI JJIA ITPOU3BOJICTBA
rugpoiusara: Koka pei0 Theragra chalcogramma
(Jianping et al., 2010), no6oYHBIE MPOXYKTHI CApAUHBI
(Sardina pilchardus) (Batista et al., 2009), koctu u 0T-
xozbl paszzenku sococs (Liaset et al., 2003), orxost
pasnenku TyHua (Thunnus albacores) (Guerard et al.,
2001). Kommepueckrne (epMeHTaTHBHBIE TpenapaThl
13 MHKPOOPTaHW3MOB IIMPOKO MPHMEHSIOTCS IS aK-
THUBAIIMM TpoIecca THApONN3a, Hampumep Protemax
(Aspmoa et al., 2005; Liaset et al., 2003), Alcalase
(Guerard et al., 2001; Aspmoa et al., 2005), Fla-
vourzyme, Neutrase (Slizyte et al., 2005; Aspmoa et
al., 2005), HekoTopbie hepMEHTATUBHBIE TIPENapaThl U3
PacTUTENLHOTO ChIphs Kak mamaud (Beddows va Ar-
deshir, 1979; Aspmoa et al., 2005), Opomenaiin
(Beddows et al., 1979; Aspmoa et al., 2005), ducun
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(Beddows va Ardeshir, 1979), nporocyorumnn I'3X
(Vinnov A.S., Dolganova N.V., 2013), nekotopsie
(epMeHTBI W3 THOPOOHWOHTOB: MPOTCONUTHICCKUI
KOMILIEKC U3 TeraTonaHKpeaca IMPOMBICTIOBEIX KpaboB
(Kosmosckast D.0I1. u ap., 1995, Makcumosa E.M.,
2006). [TosryueHre THIPOTU3ATOB U OEIKOBBIX KOHIICH-
TPATOB MO3BOJISICT PEUIUTH MPOOIEMY pa3paboTKu 0e3-
OTXOJIHOH M MaJIOOTXOJHOH TEXHOJIOTHH O0OpaOOTKH
THAPOOHOHTOB, PACIIMPUTH BO3MOXKHOCTH HCIIOJIB30-
BaHUs ChIpbs Ha muiueBble nenu (Jonranosa H.B. u
Ip., 2013).

Llens qaHHOTO HCCNEIOBAHUS — IKCIIEPUMEHTAb-
Hasl OLIEHKA BO3MOKHOCTH HCTIONIE30BaHUS (pepMeHTa-
TUBHOTO TIperapara, IOJIy4eHHOTO W3 BHYTPEHHOCTEH
BOCTOYHOTO TyHIa (Sarda orientalis) mis akTuBaun
mpoIiecca THAPOIH3a OSITKOB UX KPACHOTO Msca.

2. MarepuaJjibl 1 MeTOAbI HCCJIEI0BAHUS

2.1. OOBEKT UCCIEIOBAHUS

B kauecTBe ChIpbsi OBUIO MCIONB30BAHO KPacHOE
Msico BoctoyHoro TyHma (Sarda orientalis): o6pasiist
KpacHOro Msca BoctouHoro tyHma (Sarda orientalis)
ObuTH BeIOpanbl u3 komnanuu HaLong CANFOCO B .
Jlanaur, BeeTHaM.

2.2. Memoowv ananuza

- XuMH4ecKknil aHaN3 CpeaHel mpoObl CHIPhS U
MOJYYCHHOTO THIpoin3aTa (0 COACpKaHHWIO BOJFI,
JKHUpa, OEIIKOB U CyX0ro ocTaTka) mpoBoauiy mo OCT
7636-85 «Pr10a, MOpCKHE MIICKOMUTAIOIINE, MOPCKHUE
0ecCIT03BOHOYHBIE W MPOAYKTH MX mepepaboTku. Me-
TOJIbI AHAITU3AY.

- MaccoByro nomo amuHHOTO a30Ta (DTA) onpe-
JIeIsLTH MeToIoM (hopmosibHOTO TUTpoBaHus o 'OCT
7636-85. MeTo/1 OCHOBaH Ha CBSI3bIBAHUH aMHHOTPYIII
¢ (hOpMaNMHOM ¥ KOCBEHHOM OIIPEICTICHUH UX KOJIHYe-
CTBa 10 pe3yjbTaTaM TUTPOBAaHMS KapOOKCHIIBHBIX
TPYIIIL

- MaccoByro 00 00mIero a3oTa Onmpeneisui ¢
nomouisto Makpomeroaa o 'OCT 7636-85. Meton 3a-
KIIFOYaeTCsI B OTIPENICIICHNH a30Ta 1mo Keesbaairo ¢ mo-
CIIEIYIOIINM ITepecueToM Ha O0enok. CyIIHOCTh MeTo1a
COCTOHT B PAa3lIOKEHUH OPTaHWYECKOTO BEIIeCTBA
MpoObI KUTISIEH KOHIEHTPUPOBAHHOM CEpHON KHCIIO-
TOH ¢ 0oOpa3oBaHHEM coJieil aMMOHUS, NIEPEBOJIE UX B
aMMHaK, OTTOHKM aMMHaka IapoM B PacTBOpP CEpHOIl
KUCIIOTBI, KOJIMYECTBEHHOM OIPEJe/ICHNd aMMHaKa
METOJIOM 00paTHOTO TUTPOBAHUS.

- Meron onpenenenus crenenu ruaponusa (CI),
T.€. CTETNICHU TUIPOTUTHICCKOTO PACHICIUICHUS OEITKO-
BBIX BEI[ECTB MOJICKYJIaMH (pepMEHTa, OCHOBAH Ha BBI-
YUCIICHHH COOTHOIICHUS 3HAYCHUI aMHHHOTO U 00-
IIer0 a30Ta, W3 KOTOPBIX MpPEABAPUTEIHHO BBHIYHTA-
1oTcs (OHOBBIC 3HAYCHHS AaMHUHHOTO a30Ta (a30T
CBOOO/IHBIX aMHHOKHCIIOT, COJIEPIKAIINXCS B HETUAPO-
JIM30BaHHOM CBIPHE)

M= 1000 @)
NOA -N Ahy

rae Naa - MaccoBasi I0JII aMUHHOTO a30Ta B pac-
TBOpE TUAPOIN3aTa, %0; Naao - MaccoBas J0JIsl aMUH-
HOTO a30Ta B HETHIPOIN30BAaHHOM chIpbe (pon), %;
Noa - MaccoBast qous o0miero a3ora, %.

2.3. Memoo nonyuenus npomeonrumuiecKozo
¢pepmenmamuenozo npepapama (@I1)

Cl'=

depMeHTHBIM TIpenapar ObIT TOMYy4YeH TOCpeN-
CTBOM Pa3MOPaKUBAHUSI MOPOXXEHBIX BHYTPEHHOCTEH
BbeTHaMCKOTO TyHIIa, X HM3MEJIBYEHHEM, CMEIINBA-
HUeM ¢ 50% BoBI (K Macce H3MEIbUCIION ), ITOIKHCIIe-
HUSI CMECh KOHLICHTPUPOBAHHOM COJITHOM KUCIOTOU A0
pH 2, depmenTannm npu temneparype 40+£2°C B Teue-
Hue 4 4 (onTHMaibHas POAOIHKUTEILHOCTH TIpolecca
(depMeHTaMK) W UEHTPU(YTUpOBaHUE C YaCTOTOM
Bpamienust poropa 3000 06/muH B Tevenre 20 muu. [To-
JIy4eHHbIH ()epMEHTHBIH INpenapar ObLI Ha3BaH KOM-
IUIEKCOM KHCIBIX mportennas (Yreymer P.P., 2004,
Byii Cyan [lonr, 2011). Bbxon noixyueHHBIX XKUAKHX
npenaparos gocturain 71% K MCX0mHOM Macce Hampas-
JICHHOTO CBIPbS B 3aBUCHMOCTH OT CTETIEHH €TO CBEXKE-
CTH ¥ KOJIMYECTBA KUPOBBIX OTJIOKCHHON HA BHYTPEH-
HUX opraHax TyHIa. [lomydeHHBINH (epMEHTHBIH mpe-
mapaT u3 BHYTPEHHHX OPTaHOB TyHIIa UMEJ CBETJIO-
XKEITHINA L[BET, PHIOHBIH 3amax, CoAep)KaHue CYyXUX Be-
miecTB cocraBisuio 12% u akruBHocts 10,4 en/mi (1o
MeTony AHcoHa). DepMEHTHBIH Ipemapar ObLT HC-
MOJIF30BaH AJIS aKTHUBAIMM IIpoliecca MPOTEOIUTHYE-
CKOT'0 T'MJpOJIN3a KPacHOTro Msca TyHIIa.

2.4. Ilposedenue Ikcnepumenma

Cxema IpOBEACHHS ONBITOB AJISI ONPE/ICIICHHS T1a-
paMeTpOB peaKkUy THAPOJIN3a OEIKOB KPacHOTO Msca
Bocrouynoro tyHua (Sarda orientalis) ¢ ucnons3oBa-
HHEM (EepMEHTHOTO TpenapaTa NpuUBeIeHA Ha puc. 1.

2.4.1. /Ina onpedenenusn onmumanvrou do3zvl OII,
BHOCUMO20 8 PEAKYUOHHYIO CMECh:

bepyT 7 cTeKNIAHHBIX CTAKaHOB, B Ka)KIy10 BHOCST
1o 20 T ©3MENFYCHHOT0 KPacHOTo Msica TyHIa u 1mo 60
MJI BOJIbI I KOJIMYECTBO COJISTHOM KUCIIOTBI JJISl PEeryJin-
posanus pH peaxmuonnoit cmecu k pH= 2,0-2,5. Ilo-
Clle IepeMeIIeHus B Kax bl npunuBaioT 1o 0%, 20%,
25%, 30%, 35%, 40%, 45% depmeraTHBHOTO Iperia-
pata o o6bsemy (v/w). ComepKuMoe IIepeMeBAIOT H
cTakaHbl noMematoT B repmoctar npu 50°C Ha 2 4. I1o-
Clle TUAPOJIN3a, CTAKaHbl HATPEBAIOTCS JI0 TEMIIepa-
TypHI 85-90°C na 15 MuH Ul MHAKTHBALMH SH3UMA.
ConepxumMoe OIBITHBIX W KOHTPOJIBHBIH CTakaHOB
HeTpUPYTUPYIOT U QUIBTPYIOT U B IIPO3PAYHOM (HHITB-
TpaTe ONPENeNSIOT NPOAYKTH (PEPMEHTATUBHOTO TH/-
poJm3a: MaccoBylO Noii0 aMuHHOTrO aszora (OTA) u
crenenn ruaponusa (CI'). PesynbTaTsl uccienoBaHus
UCTIOJIB3YIOTCS JUISI OIPEACTICHNs] ONTUMAIIBHON J03BI
OII qist rugponuza

2.4.2. /Ina onpedenenus ONMUMAIbHOU mMeMnepa-
mMypbi 2UOPOIU3A

bepyT 5 CTEKISIHHBIX CTaKaHOB, B KQXK/YIO BHOCSIT
1o 20 T U3MeNBYEHHOr0 KPaCHOro Msica TyHIa 1 o 60
MJI BOZBI 1 KOJIMYECTBO COJITHON KUCJIOTHI JUISl peTyJIu-
posanus pH peaxnuonnoit cmecu k pH= 2,0-2,5. Ilo-
Cclle TIepeMeIIMBaHus B KaXIeld mpriuBaroT mo 30%
(dhepmeTaTuBHOTO TIpenapara mo oovemy (v/w). Comep-
KHMOE TIEPEMEIINBAIOT U CTAaKaHbI OMEIIAIOT B Tep-
mocTtat 50°C Ha 2 4. pu pa3audHBIX TeMIepaTypax 35
+0.5°C, 40 £ 0.5°C, 45 £ 0.5°C, 50 + 0.5°C, 55 £ 0.5°C
u 60 £ 0.5°C nns onpeseneHns ONTUMAILHOH Tenepa-
Typbl Tuponn3a. Ilocne ruiponmsa, crakaHbl HarpeBa-
totes 1o Temneparypbl 85-90°C Ha 15 MuH st HHaK-
THBalUK H3UMa. CoZep>KUMOE OIIBITHBIX U KOHTPOJIb-
HBIX CTaKaHOB LETPUPYTUPYIOT U (WIBTPYIOT U B
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Mpo3padHoM (HUIIBTPATE OMPEACTSAIOT MPOAYKTHI (ep-
MEHTATHBHOI'O THPOJIH3a: MACCOBYIO 100 aMHUHHOTO
azota (PTA) u crenenn ruapomusa (CI).

KpacHoe MAco TYHIA

T

Havenpgenne no 1 ang

i
TIponece THIPO.IH3

&

Harpepamme zo 100°C,
5 MHH

OneITHL:

1— OmpegeneHie ONTHMATEHOH JO3EI
&I1
2— OnpegenceHue  ONTHMATEHOH
TEMIEPATYPEI

3 — OnpegencHAe ONTHMATLHOTO
OTHOMIEHHE CEIPLA H EOJEI

4 - Onpegenesne ONTHMANTEHOH

NPOIOLEHTCIRHOCTH PEAKITHE

i

Lenrpudyraposanne

{

T'uapomazat

i

Ha apamiz

-

Ha amatm: OIA  OUEeHKH
3pdeKTHOCTE rEIPO.IH3:
1 -3TA

2 — Crenens ruapomza (CT)
3 — Brmxog 3XCTPaRlHE NpOTEHHA

Puc.: Cxema nposedenusi onvimos 0iist Onpedeienusi napamempos peakyuu 2uopoIu3d

OnucaHue SKCIepUMeHTa:

2.4.3. l{na onpedenenus onmumaibHo20 OmHouLe-
HUSL nepemeuueanusi 600bl U Colpbsl

BepyT 7 CTEKISIHHBIX CTAKaHOB, B KQXKYIO BHOCST
1o 20 T U3MENBUYCHHOTO KPAaCHOTO Msica TyHIIa U KOJIH-
YEeCTBO COJISTHOW KHMCIIOTHI Ut peryiaupoBanus pH pe-
akunoHHou cmecu Kk pH= 2,0-2,5. [Tocne nepemernimpa-
HHUS B K&KAbIM NPUIMBAIOT BOAY IO OTHOIIECHHIO K
Macce ceipbs 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1 ansa omnpe-
JITICHUS] ONTHMAJILHOTO OTHOIICHUSI BOJABI M CBIPBS.
ITocne mepemermBanus B KaKabIi mpunuBaioT 1o 30%
(dhepmeraTuBHOTO Mpemnapara mo oosemy (v/w). Cozep-
JKMMOE TIEPEMEINBAIOT U CTAaKaHbl IOMEIAIOT B TEP-
mocTat 50°C Ha 2 u. [Tocne rupomnmsa, CTakaHbl Harpe-
BaloTcs 10 TemnepaTyphbl 85-90°C Ha 15 MuH 1115 UHAK-
tuBanmu  3H3uMa.  ComepKMMOe  ONBITHBIX U
KOHTPOJIbHBIX CTaKaHOB WETPU(PYTHPYIOT W (puib-
TPYIOT U B IIPO3pAavyHOM (PrIIbTpaTe ONpenesnsoT Ipo-
JIYKTHI (DEpMEHTAaTHBHOT'O THAPOJIN3A: MAaCCOBYIO JI0JIIO
amuaHOTO azota (PTA) u crenenu runposusa (CI).

2.4.4. Jlna onpedenenus onmumaibHou npooo.-
JACUMENLHOCIU 2UOPONIU3A

bepyT 5 cTekIIIHHBIX CTaKaHOB, B KaXKIyI0 BHOCST
1o 20 T U3MEeNBFYEHHOTO KPAaCHOTO Msica TyHIa u 1o 60
MJI BOJIBI M KOJIMYECTBO COJITHOM KUCIIOTBI JUIsl PETYJIH-
posanus pH peaxumonnoit cmecu k pH= 2,0-2,5. Ilo-
clle MepeMelIMBaHus B Kaxblid npuausatoT no 30%
(epmeTaTHBHOTO Npemnapara 1o oovemy (v/w). Conep-
JKMMOE TIEPEMEINBAIOT U CTAKaHbI TIOMEIIAIOT B TEp-
MmocTar npu 50°C Ha 1, 2, 3,4 u 5 4 ans onpeeseHus
ONTHMAJILHOHM NPOJI0JDKUTENLHOCTH Tuapoin3a. [Tocie

THPOJIN3a, CTaKaHbl HArpeBaloOTCsS JI0 TeMIEpaTypbl
85-90°C na 15 Mun 14 uHakTHBamuy >u3uMa. Conep-
JKHMOE OTIBITHBIX U K

OHTPOJIGHBIX CTAKAaHOB HETPUPYTHPYIOT U (HHITb-
TPYIOT, B MPO3pavyHOM (QHIBTPATe OMPEHEISIOT IMPO-
IYKTHI (pepMEHTATUBHOTO THIPOJIH3a: MACCOBYIO JTOITIO
amuaHOTO a30Ta (DTA) 1 crenenu ruaponmsa (CI).

2.5. Cmamucmuueckaa o0padomka OaHHBIX
IKcnepumenma

JIOCTOBEpHOCTh  IKCIIEPUMEHTANIBHBIX  JAaHHBIX
OLICHHMBAJIM METOJIAMU MaTEMaTH4YECKON CTATUCTUKH C
UCIIOJIb30Ba-HUEM KOMITBIOTEPHBIX porpamMmm
Microsoft Office Excel 2016 npu noBeputenbHOM Be-
positHocTH P > 95 % W n0BepUTENHLHOrO MHTEpBAIa
A£5, B TEXHOJIOTHYE-CKUX Pa3pabOTKax — IIPH JOBEPH-
TesbHOM BepoaTHOCTH P =90 % u noBepUTEIbHOTO HH-
tepBasia A+10.

3. Pe3yabTarhl HcceJ0BAHMII U UX 00CYyXKIe-
HHE

3.1. Pe3ynvmam onpeoeneHus Xumuueckozo co-
CMaea KpacHozo MAca 60CMO4YHO20 MyHUA

ITpy M3yuyeHHH XMMHYECKOTO COCTaBa KPacHOTrO
Msca BocrouHoro TyHma (Sarda orientalis) (puc. 2)
YCTaHOBIIEHO, YTO KPAaCHOE MsICO TYHLA OTHOCHUTCS K
O0enkoBbIM chipbeM. CojepkaHue Oenka COCTaBIseT
27%, conepxanue Boabl — 68%, conepikanue TUnmaa —
0,53%.

Beicokoe copepkaHue Oeika TpenonpeaenseT
MIPUMEHEHNE KPAacHOTO Msca BOCTOYHOTO TYHIA IUIS
TIOJTyYeHHs] THAPOJIM3aTa C YYEeTOM SKOHOMHYECKON
3¢ EKTUBHOCTH.
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0.53%

2% 3%

CopepxaHwe
W Boakl

B npoTeuHa
[ 30na
m nunuaa

(lipid)
B Apyrux Bell-B

Puc.2: Xumuueckuii cocmag kpachozo msica 6ocmounozo mynya (Sarda orientalis)

B nanHoli paboTe Taxke OBUIM OINpeseNeHbl Co-
nepxaanst ®TA — 0,35% u OA — 4,31% B cBexeM
KpPacHOM MsIC€ BOCTOYHOTO TYHIIA.

3.2. Pe3ynpraTr ompenelcHAs ONTHMAIBHOTO pe-
’KMMa TUApoNn3a npu ucnonb3zoBanuu OIT

3.2.1. Pe3ynpTaT oOmnpeneNeHus ONTUMAIbHON
110361 OI1, BHOCHMOTO B peaKLIMOHHYIO CMECH
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Bnusnue no3el @Il Ha mnpomecc ruapoausa
KpacHOTO MsACa BOCTOYHOTO TYHIIa IPEACTABICHO Ha
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Puc.3: Usmenenux @TA (a) u CI” (6) 6 cudpoauzamax, nonyueHnvix ¢ 0obasienuem pasnou 0ozvlt OI1

Pesynbrarel  ucienoBaHUM — TMOKa3zald,  4YTO
HaunOosbinee conepxkanne @TA B oOpasie ruaposu-
3ara, moixy4eHHoro ¢ pobasnenue 30% DII u cocras-
nset 0,628 r/n. KoHTposbHBIN 00paser; nMeeT couep-
xanue O®TA B cpennem 0,37 r/m. Ilpu moBbImeHNH
no3el @I1, BHOCHMOTO B 00pasiax orMedanock ®TA u
CT rugponusata HE BO3pacTaroT.

Takum o0pa3oM, NIpOBEICHHWE THUAPOJH3A Kpac-
HOTO MsIca BOCTOYHOTO TyHIIa ¢ fo6asnerneM 30% DI1

K Macce ChIpbs APPEKTUBHO MOIYYAIOT T'MIPOJIH3AT,
npu 3ToM creneHb ruapoinsa (CI') — 7,03%.

3.2.2. Pesynprar omnpeaencHUs ONTUMAIBHOU
TEMIIepaTyphl THAPOIN3a

BnusHue — temmepaTypel  Ha  aKTHBHOCTh
(depMeHTa, KOTOpOE MOXKET OBITh JIETKO H3y4YEeHO
9KcrepuMeHTatbHo  [8].  BnumsiHMe —TemmepaTypsl
OKpY>Karollel cpebl Ha IPOIece THIPOIIN3a KPacHOTO
MsiCa BOCTOYHOTO TyHIA C wucnoyb3oBanueM @I
MpecTaBIeHo Ha puc. 4
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Puc.4: Usmenenue @TA (a) u CI' (6) 6 cudponusamax, nosy4eHHbIX NPU PA3HLIX MEeMNePamypax

Pesymbratel mcnenoBaHWN TOKa3ald, 4YTO MPH
MPOBEICHUN THAPOJIM3a B IIPE/eie TEeMIEepaTypsl OT
35%°C no 55°C ormerun Bo3pactanue O®TA u crenenu
THIIPOJIH3a B THAPOJIM3aTaX, YPOBEHb BO3pacTa B CeJl-
meM ot 0,496 1/11 1o 0,54 r/n mo ®TA u ot 3,68 % 10
4,79 % no CT'. B 00pa3iiax ruiponusara, oJTyIeHHOrO
npu Temneparype 60°C ormeuanock conep:xanue @TA
u CI' He Bo3pacTaror.

Takum 00pa3oMm, MPH MPOBEACHHUH THIPOJIH3A

KpaCHOTO MsiCa BOCTOYHOI'O TyHIA HPU TEMIICPATYpPC
0.7
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cr (%)

559C 3¢(peKTHBHO MONYYAIOT THAPONH3AT, IPU ITOM
conepxanne ®TA cocrasisiet 0,54 1/11 1 cTEeTIeHb THII-
pommsa — 4,79%.

3.2.3. Pe3ynvmam onpeoeneHus OnmumaibHo2o
OMHOWIEHUA NEPEMEUBARUSA 600bl U CHIPbA

JlaHHBIE 11O MPOTEOJIU3Y KPACHOTO MsACa BOCTOY-
HOTO TYHIIa ITPY Pa3HBIX OTHOIICHUAX NePEMEIINBAHUSL
BOJIBI C CBIPbEM IIPEACTaBJICHBI Ha pHUC. 5

11 12 13 14 15 16 17
COOTHOWEHHE ChiPbA § BOAbI

5]

Puc.5: Usmenernue @TA (a) u CI” (6) 6 2udponuzamax, nOmy4eHHbIX NPU PAZHLIX NEMNePamypax

CoriacHo pe3ynbTaTaM HCCICAOBAHUN, OITH-
MaJIbHOE OTHOIICHUE MePEMEIIMBAHHS BOJBI C CHIPhEM
JUIsL IPOBEJICHUS] THAPONU3a KPAaCHOTO Msca BOCTOY-
HOTO TyHI[a pu ucrnonb3oBanuu PII cocrarmiser 3:1

3.2.4. Pe3ynpTaT ONpENENCHUS ONTUMAIbHON
MPOJIOIDKUTENLHOCTH THAPOJIN3a
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Pesynbrarsl McnenoBaHUNA MOKa3aid, YTO OITH-
MajbHass TPOJODKUTEITHOCTh IMPOBENSHHUS TMporiecca
runponmsa cocraBisercs 4 waca, npu 3tom OTA —
0,575 r/m u crenens ruaponusa (CI') — 5,76%.

4 - 3akiaoueHune

- BriepBrle onpeneneH XuMU4eCKUil cocTaB Kpac-
HOT'0 MsICa BOCTOYHOT'O TYHIIA C LEJbIO MOTy4YeHUs THI-
ponuzata

- UccnenoBan (hepMEHTATUBHBIN THIPOIIHA3 Kpac-
HOT0 Msica BOCTOYHOT'O TyHIIa ¢ ucrnoiib3oBanueM OI1,
MOJIYYUEHHOTO U3 UX BHYTPEHHOCTEH W OIpe/eseHbI:
noza @I1 k macce coipbst cocraBisier 30% (v/w); pH =
2,0-2,5; ontumansHas TeMIieparypa rugpoinusa - 55°C;
J103a BOABI JUIsl IEPEMEIIUBAHUS € ChIpbeM - 3:1; mpo-
JOJDKUTENFHOCTD THAPOIH3a - 4 1

Jns  vHTCHCHUKAIMHA TIPOTEOTHM3a KPAacHOTO
Msica BOCTOYHOTO TYHIIA PEKOMEHIIOBAHO IMPOBEICHUEC
mpoIiecca B IPUCYTCTBUHN (PEePMEHTHBIX MIPEapaToB.
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AHHOTaLUA

PaccMoTpeHs! 1 MpoaHaTN3UPOBaHbl 00pa30BaHHE BO3ZMOKHBIX HAHOPA3MEPHBIX CTPYKTYP, UX IMOPSIOK Qop-
MUPOBAHHA, 3daBUCUMOCTb PA3BMEPOB CTPYKTYP OT UX (1)I/ISI/I‘IGCI(I/IX M MEXaHHYECKUX CBOMCTB. OmmcaHbl CTPYK-
TYpPbl HAHOPAa3MEPHBIX CUCTEM U BJIMAHUC KBA3UTICPUOANICCKUX KPHUCTAJIOB HA UX XUMHUYCCKUEC, MCXaHUYCCKUC,
MAar"HuMTHBIC, OIITUYCCKHUC U IJICKTPOHHBIC CBOMCTBA. OL[GHI/IBaIOTC}I TNEPCICKTHUBBI IPUMEHCHU A HOBbIX HAHOMATC-
purajioB B IPOMBIIIIJIEHHOCTH, MCJIUIIUHE, 6I/IOJ'IOI‘I/II/I " Apyrux oTpacisx.

Abstract

Formation of possible nanoscale structures, their order of formation, dependence of the sizes of structures on
their physical and mechanical properties are considered and analyzed. The structures of hanoscale systems and the
effect of quasiperiodic crystals on their chemical, mechanical, magnetic, optical, and electronic properties are
described. The prospects of using new nanomaterials in industry, medicine, biology and other branches are esti-

mated.

KiaioueBble ciioBa: KPUCTAJINIMYCCKUC HAHOCTPYKTYPBI, IPEAC] TEKYUCCTU MAaTepuala, HBOﬁHBIe KpHu-
CTaJUIbl, MIPOCTPAHCTBEHHLIC I'PYIIIbI, KBA3UIICPUOANICCKUEC KPHUCTAIIbI, PE30HAHCHOC TYHHCIMPOBAHUEC, KYJIO-

HOBCKas 6HOKa,£[a.

Keywords: crystal nanostructures, yield strength of the material, double crystals, spatial groups, quasiperi-

odic crystals, resonance tunneling, Coulomb blockade.

ATOMBI W MOIIEKYJBI, COCTaBISIONINE HAHOYA-
CTHUIIBI U HAHOMATEPHUANbI, MOTYT OBITh CITy4aifHO pac-
npeneneHsl (aMOpQHBINA, XKHUAKUK, CTEKI000pa3HBIH
MaTepHalbl), WIX OTACIBHBIC aTOMHBIC WJIH MOJEKY-
JSIPHBIC SIMHUIBI MOTYT OBITh YHOPSIOYEHBI B PETy-
JSIPHYIO MEPUOAMYECKYI0 KPUCTAIIMYECKYI0 CTPYK-
Typy. B cinyuae kpucCTaquIMYHOCTH HaHOYACTHULIA MO-
JKET OBITh JIMOO0 MOHOKPHCTAIIOM, JIMOO COCTOSATH U3
ONPEJIEJIEHHOT0 KOJIMYECTBA PA3IMYHBIX KpUCTAIIINYE-
cKHX obnacTeid uiu 3épeH, ¢ pa3sTuIHON KpUCTAIIIOrpa-
(hudeckoif opreHTanmen 1 OBITh MOJUKPHUCTAIIIOM, ITO
BJIEYET 3a co00i MOSIBIIEHHE TPAaHUI] BHYTPH HAHOYA-
cturl. Takxe, HAHOYACTHUIBI MOTYT OBITh KBa3HKpH-
CTAJUIMYECKUMH, KOTJa AaTOMBI paCIONaraioTcs B
CTPOTO ONPEICICHHOM MOPSAKE, HO B IIEJIOM OHHM IIPO-
SIBIIIIOT HEKPUCTAJUIMYECKUE XAPAKTEPUCTUKU CHM-
MeTpun. [logoOHBIE KBa3WKPHUCTAILIBI, KaK IMPABUIIO,

ABJISIIOTCS CTAOIIBHBIMH, HO TOJIBKO B HAHOMETPOBOM
pa3Mmepe, UCKIIFOUYEHUS] COCTABIISIIOT PEIKO MUKPOMET-
poBble dacThIsl. [103TOMY, MOYKHO C YBEPEHHOCTHIO
CKa3aTh, YTO OCHOBHBIE CBOWCTBA HAaHOMETPOBBIX Ya-
CTHI] ¥ TIJICHOK SIBJISIFOTCSI HENTPpephIBHOM pyHKumei [1].
B 0OcHOBHOM MMM OKa3bIBAlOTCS BHELIHWE CBOWCTBA,
HarpuMep CONPOTHUBIICHHE, KOTOPOE 3aBUCHT OT TOY-
HBIX pa3MepoB U (opm obpasios. [pyrue cBoiicTBa
MOTYT 3aBHCETh OT MUKPOCTPYKTYpPHI MaTepuaia, riue
Ipefes TeKydecTH MaTepHuaia o, Kak (yHKIHIO OT
cpennero pasmepa 3epHa (d) ompexensercs ypaBHe-
HueM Xosua-Ilerua
o= k(d)Y?+c 1)
rae K u oo —koucrantsl. [Ipu 3TOM, BHYTpPEHHHE
CBOMCTBA MaTE€pHAJIOB, KaK U yAEIbHOE MX COMpPOTHB-
JICHUE, HE IOJDKHBI 3aBUCETh OT pa3MepoB 00pa3ios. B



60 Norwegian Journal of development of the International Science No 7/2017

TO € BpeMsi BHyTPCHHHUE CBOWCTBA BEIIECTBA B HAHO-
pa3MepHBIX MacmTabax, He BCETZa MOXKHO IIpEICKa-
3aTh 110 HAOJIOACHHUAM 33 HUMHU Ha OOJBIINX MacCIITa-
06ax. DTO MPOUCXOIUT W3-3a IOSIBICHHUS COBEPIICHHO
HOBBIX 3()(heKTOB, 8 UMEHHO: KBAaHTOBBIX OTPAHUUCHUI
(mpuBOIAIIMX K HW3MEHEHMSAM 3JCKTPOHHOH CTPYyK-
TYpbl), HAJIN4YUS TIPOLIECCOB BOJIHOMOJOOHOTO Tepe-
HOca M mpeoOiajaHusi TPaHUYHBIX 3(dekToB. D10,
MPEXIE BCEr0, BEIPAYKAeTCsl B M3MEHEHUSIX CTPYKTYp-
HBIX CBOMCTB 4YacTHI M IUIEHOK. PocT ruromamu mo-
BEPXHOCTH M TIOBEPXHOCTHOH CBOOOJHOI 3HEprum, c
YMEHbIIIEHNEM pa3Mepa YacTHIIbL, IPUBOJHUT K MU3MEHE-
HUIO MEXATOMHBIX paccTosHUM B Hed. Hampumep, B
METAUTMIECKUX KJIacTepax MEIW, NPU YMEHBIICHUH
pa3Mepa Kiactepa, HaOIIOJaeTCs] YMEHBIICHUE MEX-
ATOMHOTO PAacCTOSHIS (KyOOOKTa’Ip, AeKadap, MKOca-
3ap). JasHb 3pPEKT MOKHO OOBSCHHUTH HAIpsiKe-
HHEM CKaTusl, BO3SHUKAIOIINM H3-32 BHYTPEHHETO IaB-
JICHHs, BO3PACTAIOIETr0 BCIEICTBHE MAJIIOCTH paanyca
KpPHMBU3HBI HaHo4acTHIBL. M MOXHO yBHAeTh oOpart-
HbII 2 dekT, Ha mpuMepe MOTYNPOBOJHUKOB U OKCHU-
JIOB METaJUIOB, KOTJA YBEJIUYUBAIOTCS MEKATOMHBIE
pacCTOsIHUS C yMEHBIICHUEM pa3Mepa YacTHIIbI.
CpaBHHBasi KpHCTaJUIMYECKHE TBEPAbIC Tela H
amMop(HBIC 10 JaTbHEMY NEPUOJUIECKOMY MOPSIIKY, &
TaKKe UX CTPYKTypy M CHMMETPHIO, KOTOPBIE MOTYT
COOTBETCTBOBaTh OAHOW M3 230 HPOCTPaHCTBEHHBIX
rpymn. KBaszumepuonuueckue KpuCTamiabl HE 00ma-
JAfOT TOZOOHBIM JTAIbHAM IEPHOIUYECKUM TOPSAKOM
Y OTJIMYAIOTCSI TEM, YTO MPOSBIISIOT MISTEPUUHYIO CHM-
METpHIO0, KOTOpasi He BCTpeyaeTcs B JOMYCTHUMBIX 230

MIPOCTPAaHCTBEHHBIX T'pymax. B Toxe Bpems, cymie-
CTBYIOT ABOMHBIE KPUCTAIIBI C UACHTUYHONW CHMMET-
pHel, B KOTOPBIX BEPIINHBI OJHOTO 3aMEHSIOTCA Tpa-
HAMH Apyroro. CymiecTBoBaHHE MOJOOHBIX KBa3HIIC-
PHOANYECKUX KPUCTAJIIOB HAXOIAT IOATBEPKICHHE
BO MHOTHX QJIOMHHHUEBBIX CIUIaBaX, M 3TH KPUCTAIIIbI
MOTYT OBITh CTAaOMJIBHBIMH BILIOTH 10 MUKPOKPUCTAI-
JIMYECKUX pa3sMepoB. Tak xke, cleqyeT 3aMEeTUTh, UTO
aHAJIOTUYHAs CHUMMETPHsl MMeEeTcsl U y (YIJIepeHOB
(monmexarzpeH, 12 MATUYTONBHBIX IpaHed MATHYIOJb-
HOTO JIOA€Ka’ pa, HO OH He cTadbmieH). [To onrcanHbIM
CTPYKTYpaM MOJKHO CJeJIaTh BBIBOJ, YTO KBAa3HIIEPHO-
JUYIECKNE KPUCTANIIbI, KaK U (yJIEpEeHBI, JOJKHBI UT-
paTh BaKHYIO pOJb B HAHOCTPYKTYypax M OKa3bIBATh
HETIOCPEICTBEHHOE BIIMSHNE HA NX XUMHUYECKUE, MEXa-
HUYECKHE, MAarHUTHBIEC, ONTHYECKHE W 3JIEKTPOHHBIC
cBoricTBa[1].

PaccmaTpuBasi ~ CTpyKTypy  HaHOKpHCTallIa,
MOJKHO C YBEPEHHOCTBIO CKa3aTh, YTO H3MEHS €ro
KOH(UTypanuio, B 3aBUCUMOCTH OT pa3Mepa 4acTHIIb,
MBI HETIOCPEACTBECHHO BIIMSIEM Ha AJIEKTPOHHbIE CBOM-
cTBa. Tak, MOTEHIMAN MOHU3AIMM Yy MaJbIX aTOMHBIX
KJIACTEPOB 3HAYUTEIHHO BBIIIE, YEM y aHAJOTMIHOIO
o0béMHOrO Marepumana. M Oosee TOro, MOTEHIMA
MOHHU3aLNH MPOSIBIISIET 3aMETHBIE (PIyKTyalnu B 3aBH-
CHMOCTH OT pa3MepoB kiacTepoB. [Togo0HbIe 3¢ heKxTh
OYEBHUIHBIM 00Pa30M BIHAIOT HA XUMHYECKYIO aKTHB-
HOCTb, HaIIpUMeEp, KaK B Cllydae MOKa3aHHOW Ha puc.l.
XAMHYECKOl aKTHBHOCTH KiacTepoB xene3a (Fep),
BCTYIAIOIIMX B PEAKLHIO C ra3000pa3HbIM BOJOPO/IOM.
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Puc. 1. Cxemamuueckuti 2pagux 3a6UCUMOCIU IHEPSUL CA3U INEKMPOHA U OMHOCUNENLHOU PeaK MUEHOCHU
KAAcmepos jcee3d no OMHOUEHUIO K 2a3000pa3HOMY 6000p0OOY OM pa3mMepos Kiacmepa

MOXHO € yBEPEHHOCTBIO CKa3aTb, 4YTO HAHO-
CTPYKTYpbl, KaK HaIpuMep HAaHOYAaCTULl U
HAHOIUICHKH, 00J1aJ]af0T OYeHb OOJBIIIMM OTHOIIEHUEM
TUTOIIA/IA TTOBEPXHOCTH K 00BEMY, a TakkKe W JAPYroi
KpHCTaIOrpaduueckoi CTPYKTYpOil, 4TO MOXKET IpH-
BOAUTH K PaJUKaIbHbIM HU3MEHEHHMSIM B UX XUMHUUE-
CKOHM akTUBHOCTH. I103TOMY, IPUMEHEHNUE MEIKOIUC-
HEPCHBIX CUCTEM B KaUECTBE KaTaJIM3aTOPOB MOXET B
3HAQUUTENIBHOW CTENEHH MOBBICUTh CKOPOCTb, CEIEK-
TUBHOCTb U HPOAYKTHBHOCTb XUMHUECKOH PEAKIIMU,
TaKMX KaK CHHTE3, II0JIMMEpPU3aLus I FOPEHUE, IIPU
OJHOBPEMEHHOM 3HAYUTEIBHOM CHMKEHUU KOJIUYe-
CTBa JOPOrOCTOSIIMX MAaTEpUaAIOB Ul KaTalu3aropa,
OTXOJIOB M 3arpsi3HeHus. 1 31ech MOKHO IIPUBECTH Sp-

KU IpUMep NPUMEHEHUSI HAHOYACTHUI] 30JI0Ta TUAMET-
pOM MeHee 5 HM, KOTOpble UMEIOT CTPYKTYpy MKOCa-
37pa, BMECTO OOBIYHON TpaHEIIeHTPUPOBAHHOM - KyOH-
yeckoil. Takoe u3MEHEHHE CTPYKTYphl COIPOBOXKAA-
€TCA CUJIbBHBIM POCTOM KaTaIUTHYECKON aKTHBHOCTH.
Ho nambonpmmii MHTEpEC MPEACTAaBISAIOT HAHOIIOPHU-
CTBIE KaTaJIM3aTOPBl C KOHTPOJIHUPYEMBIM pPasMEPOM
I0p, KOTOPBIE MOTYT OTOMpATh NMPOAYKTHl M peareHThl
10 X (PU3NYECKOMY pa3Mepy U TEM CaMbIM 00JIer4aTh
MEPEHOC K PEaKIIMOHHBIM LIEHTPaM BHYTPU HAHOIOPU-
CTOH CTPYKTYpBI OT HUX. Kpome Toro, HaHouacTuIsl, B
3aBUCUMOCTH OT UX Pa3MEpOB, MOTYT IMpPOSBIATH U
Jpyrue XUMUYeCKHe CBOMCTBA, B 3HAYMTENBHOM CTe-
TICHN OTJIMYAOLINECS] OT MX aHAJIOTOB OOBIMYHOTO pa3-
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mepa. U 31eck ymecTHO OyneT NpUBECTH MPHUMED Bbi-
MYCK HOBBIX ()OPM JIEKAPCTBEHHBIX CPEJICTB; PU MUK-
POHHBIX pa3Mepax OHH HEPACTBOPHMBI B BOJIC, @ B BUJIE
HAHOYACTHII - JIETKO pacTBOpsifoTes B Boge! [1,2]

[To3TOMy npUMEHEeHHEe HAHOYACTHIl U HAHOILIE-
HOK B Ka4yeCTBe, KaK KaTalu3aToOpOB, TaK ¥ MHIUOUTO-
POB MMEET OIPOMHBII MOTEHIMAT B XUMHYECKOH OT-
pacnu.

YCTaHOBIIEHO ONBITHBIM MYTEM, YTO MEXaHWYe-
CKHE CBOMCTBA BO MHOT'OM 3aBUCSIT OT CHOCOOOB IOy~
YeHHs Marepuaja U HaJIMYusl BHYTPU HEro Ae(eKTOB.
C yMeHbIICHUEM Pa3MEpOB YaCTHUI] YMEHBIIAETCS U KO-
JMYECTBO Ne(EKTOB, U B CBSI3H C ITUM MEHSIOTCS U Me-
XaHu4eckue cBoiicTBa. HaHopasmepHble 4YacTULBI U
TUIEHKH, OTJIMYAOIIIEcS OT 00BEMHBIX CTPYKTYp, pac-
MOJIOKEHUEM aTOMOB, OYAyT MPOSIBISITH U HOBBIE Me-
XaHU4YeCKHe CBOicTBa. MOXHO MPUBECTH yOEeIUTENb-
HBIl IPUMEP C OJHO- ¥ MHOTOCTEHOYHBIMH YTJIEPOJI-
HBIMH ~ HAaHOTpyOKamH, OOJaJalolIMMH  BBICOKOM
MEXaHUYECKOH IMPOYHOCTBIO M BBICOKHM IIPEIeIoM
YIPYTOCTH, YTO IPUBOAUT K 3HAUUTEIEHON MEXaHH4e-
CKOM THOKOCTH W 00paTUMOCTH naeopManuii, 4ero
HeJIb3s1 CKa3aTh O IPa()UTOBOM CTEpIKHE.

C yMeHbIIIEHHEM Pa3MepOB YaCTHIL 10 HAHOMET-
POBOTr0 YPOBHSI, HAPUMEP B HAHOCIONHBIX KOMITO3H-
Tax, 3aBUCHMOCTb Ipe/ieiia TeKY4eCTH HAYNHACT OTIIH-
9aThCs OT OOBIYHOTO cooTHOImeHUs Xoia-Tletda (1),
T.K B OOJIBIIMHCTBE CIy4aeB MPOMCXOJUT MHOTOKPAT-
HOE MOBbINIeHHE npeaena. Kpome Toro, BHICOKOE OTHO-

IIEHHE IUIOIAM KOHTAKTa K 00bEMY B HAHOKOMIIO3HUT-
HBIX MaTepHallaX 3HAYUTEIBHO YIIy4dIIaeT TAKUE MEXK-
(a3HbIe CBOICTBA, KaK MIACTHYHOCTD, JIACTUIHOCTD U
YCTOWYMBOCTh K paspymieHuo. Iloatomy, MHoOrme
HAHOCTPYKTYPHUPOBAaHHBIE METAIBI U KEPAMHUKH OKa-
3BIBAIOTCSI CBEPXIUIACTUYHBIMH, T.€. OHH CIIOCOOHBI HC-
TIBITHIBATh 3HAYUTENBHBIE leopMaliy Oe3 BHITSITUBA-
HUS ¥ pa3pbiBa. MOXHO NPEANONOXKUTH, YTO 3TO MPO-
ucxoaut onaronaps Auy3un U CKOJIHKEHUIO IPAHHMI]
3epHa, YTO OCOOEHHO 3HAYNMO B MEJIKO3EPHHUCTHIX Ma-
Tepuanax. M kak BEIBOJBI ONIMCAHHBIX CBOMCTB MOXHO
C YBEPEHHOCTBIO CKa3aTh, YTO BCE 3TH d(PPEKTHI TOBBI-
HIAI0T CYINECTBYIOUIMH MPENEN «IPOYHOCTh-3IaCTHY-
HOCTB» OOBIYHBIX MaTEPHAJIOB, B KOTOPBIX YIIPOUHEHHE
MIPOUCXOUT B YIIEPO IaCTUIHOCTH.

MarHuTHble HAaHOYACTHIBI YK€ IABHO HAIIH
IIPUMEHEHNE B IIBETHOW IedaTH, bnomepepaboTke, 3a-
MOpO3Ke, (PeppPOMAarHUTHBIX XKHIKOCTSX, & TAKXKE B Ka-
YECTBE MarHUTHBIX HOCUTEJIEH BBICOKOM INIOTHOCTH 3a-
nucu. B HaHOpa3MepHbIX MIIEHKaX OONBIIOE OTHOIIE-
HUE IUIONIAZM TIOBEPXHOCTH K o00ueMy o0béMy,
MIPUBOJAUT K OOJIBIIION 0JIe aTOMOB, KOTOPBIE PACIIONO-
JKEHBI BOJIN3U MOBEPXHOCTH U MOATOMY HAaXOASATCS B
HMHOM JIOKaJIbHOM OKPY>KE€HUH, OTJINYAIOLINECS 110 Mar-
HUTHOMY B3aUMOJEWUCTBUIO, YTO NAET MHBIE MAarHHUT-
HbIE CBOMCTBA. [3]

Ha puc.2. MOXHO HarIAqHO yBUIETh NPAMYIO 3a-
BHCUMOCTb MAarHUTHOTO MOMEHTAa HAHOYACTHUL HUKEIS
OT UX Pa3MepoB.
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Puc. 2. Cxemamuueckuii epapux uzMeHeHus MaZHUMHbIX MOMEHMO8 KIACmepos 8 (DyHKyuu ux pazmepos. Mae-
Hemon Bopa — smo knaccuueckuii MazHUmHbLL MOMEHM DIeKMPOHA, KAk Obl 8pawaroue2ocs 8okpye 10pa ¢ no-
JIOANCUMENIbHBIM 3aPS00M eOUHUYA

OO0bémHbIE (eppoMarHuTHbIE MaTepHUabl
OOBIYHO MOTYT OOpa30BBIBATH MHOXKECTBEHHbBIE Mar-
HUTHBIE JIOMEHBI, 2 MAarHUTHBIE HAaHOYACTHUIIB BCETIa
COCTOST U3 OJTHOTO JTOMEHA M IEMOHCTPUPYIOT SIBICHUS
cymeprnapaMarHeTusma. B aTom cirydae o0mas MarHuT-
Hasi KOAPUUTHBHOCTh CHIDKAETCS: HaMarHUYEeHHOCTH
Pa3HBIX YaCTHI] HAPABJICHBI CIyYalHBIM 00pa30M H3-
3a TEIUIOBBIX (UIYKTYAI[Mi M BBIPABHUBAIOTCS TOJIBKO
MpY BO3E€HCTBUH BHEIIHETO MATHUTHOT'O MOJIS.

I'mrantckoe maruutHoe comnportusienue (IMC) -
3TO SIBJIIEHHUE, KOTOPOE HAaOJ01aeTCsl B HAHOPa3MEPHBIX
CJIOSIX, COCTOSIIMX W3 CHJIBHOTO (peppoMarHeTHka
(mampumep, Cr, Cu). /laHHOE CBOHCTBO IHUPOKO HC-
MOJIB3YETCS ISl XpaHEHUS WHPOPMALUH, a TaKkXKe B
ceHcopax. B oTcyTcTBMM MarHWTHOTO ITOJIS, W3-3a aH-
TH(EPPOMATHUTHOTO B3aWMOJICHCTBHS, CIIMHBI, B de-
PEnyIOIUXCS CIOSAX, HAIlPaBIEHBI JPYT HA IpyTa, 9To

JaéT MakCUMyM paccesHHEe 3JIEKTPOHOB OT I'PaHMUIIBI
MEXIY CIIOSMH, a 3HAYHT, U BEICOKOE CONPOTHUBIICHHE
B HaIIpaBJICHHUH, MTApaJIIEHOM cJ0sM. B opueHTHpYy-
IOLIEM BHEITHEM MarHMUTHOM MOJIE CIIMHBI CTAHOBSITCS
COHATIPABJICHBI, PACCESTHE Ha TPAHUIIE MEXKTY CIOSMH
ocna0beBaeT U CONPOTHUBIICHNE TTagaeT. [4]

BnmsiHrne HAHOMETPOBBIX pa3MepoB, B HAHOKJA-
CTepax, Ha 3JIEKTPOHHYIO CTPYKTYpy Hauboiee CHIIBHO
BBIPA)KEHO B OTHOIIEHUM YHEPruil caMoil BepXHeH 3a-
HATOH MouteKyIsipHO# opourtanu (HOMO), o cytu Ba-
JICHTHOH 30HBI, W HU3MIEH CBOOOJHONW MOJIEKYJISPHON
opouranmu (LUMO), o cytu 30Hs1 poBognmocty. Or-
TUYECKOE U3JIyuYeHHUE U MOJIOIEHHE ONpeeNnseTcs me-
pexomaMu MEXIy 3TUMH IByMsl opbOutamsimu. Me-
TGl U TIOMYHMPOBOAHUKH IEMOHCTPHPYIOT OTPOM-
HYI0 3aBHCHMOCTb ONTHYECKHX CBOWCTB, HampuMep
I[BETa, OT pa3MepoB dacTul. Hanmpumep, KoamouaHsie
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pPacTBOpPHI HAHOYACTHI[ 30JI0Ta OOIAMAIOT TIIyOOKHM
KpPaCHBIM IIBETOM, KOTOPBIN NEPEXOIUT B JKENTHIN TP
YBEJIIMYCHUH pa3MEpOB YACTHII. DTy TEXHOIOTHIO MIPH-
Mmensn B EBpone, Haunnas ¢ XVII| Beka B kauecTBe
KpacuTenei i UBeTHhIX cTékoi. Ha puc. 3. mokaszan
ONTUYECKUH CIIEKTpP IMOTIIOIMIEHHU KOJIOUIHBIX HAaHO-
YaCTHII 30J10Ta P Pa3IUYHbIX pazMepax yactul. [1o-
JYIPOBOJISIIME HAHOKPHCTAIUIBI B BU/I€ KBAHTOBBIX TO-

YEK AECMOHCTPUPYIOT HOI[OGHyIO KC 3aBUCHUMOCTL OT
1:2

pasMepa 4acTOTHl W HWHTEHCHBHOCTH CBETOBOIO IIO-
TOKa, TP 3TOM MEHSIOT HEJMHEWHbIC ONTHYCCKHUE
CBOMCTBA W YCHIHMBAIOT ONPEACICHHBIC SHEPTHH WU
JUTMHBI BOJIH W3ITy4YeHUs. JIpyrumu SBICHUSIMH, Ha KO-
TOpBIE MOXKET BJIMATH YMEHBLICHHE Pa3MEpOB, SIBIIS-
oTcs QoToKaTanms, (OTONPOBOAUMOCTh, BHEITHUH
($hoT03PPEKT U FITEKTPOTIOMUHECIICHIIUS.
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Puc. 3. Bauanue pasmepa Ha onmudecKyro ni10OmHOCmbs 6 3a6UCUMocmu om OJIUHBL BOIHBL OIS HaHnouyacmuy 30-
aomda. Bpe3i<a: 3asucumocms 3nauenus UWUPUHBbL HA NOJIOBUHE 6bLCOMbL NUKA NO2IOWEHUA pazmepad Hanoyacmuy

[Ipn ymeHbIIEHNH pa3MepOB HAHOYACTHI] TAKKe
BJIEKYT 32 cOOON M3MEHEHMS C 3JIEKTPOHHBIMH CBOM-
CTBaMH, KOTOPbIE TJIABHBIM 00pa3oM CBSI3aHBI C PE3KO
BO3PACTAIOIIMM 3HAUYE€HHEM BOJHOBBIX CBOMCTB 3JICK-
TpoHa (KBaHTOBOMexaHW4Yeckre 3(dekTsI), a Tarke
neduuroM eHTpoB paccesiHus. Kak ToibKo pazmepsl
HaHOYACTHIl U TUIEHOK CTAHOBATCS CPAaBHUMBI C JUIH-
HOU BOJIHBI 1e boilnst a5iekTpoHa, cTaHOBUTCS 3aMETHA
U JHUCKPETHAas NPUPOJa IHEPTETHUECKUX COCTOSHUH,
XOTSI TIOJIHOCTBIO JIUCKPETHBIN CIIEKTp HAOIIOaeTCst
TOJIBKO y CHCTEM, KOTOPbIE OTPaHUYEHBI BO BCEX TPEX
n3MepeHusix. Korna npu onpeiesieHHOM KpUTHYECKOM
pa3Mepe MpOBOAHMKA JHEPreTHYECKHE 30HBI IIepe-
CTaIOT NEPEKPBIBATHCS, TOT CTAHOBUTCSI W30JSITOPOM.
bnarogapss cBoel BHYTPEHHE BOJHOBOM IIPUPOJE,
JIEKTPOH MOKET KBAaHTOMEXaHUYECKH TyHHEJINPOBATh
MEXAy ABYMS CMEXHBIMH HAHOCTPYKTypamH. A mpu
MPWIOKEHNU TaKOH PAa3sHOCTH IMOTEHIMAJIOB MEXIY
JIBYMsI HAHOCTPYKTYPaMH, KOTOpasi BBIPABHUBAET JIUC-
KPETHBIE YPOBHHU IHEPTHUH, IPOUCXOANUT «PE30HAHCHOE
TYHHEJIMPOBaHKE», KOTOPOE BHI3BIBAET PE3KOE BO3pac-
TaHWE TYHHEJIHLHOTO TOKA.

B MakpockonmMyeckHX HaHOYAaCTHIAX IEPEeHOC
3JEKTPOHA B OCHOBHOM OIIPEEINAETCS PACCEsIHUEM Ha
(hoHOHAX, IPUMECSX, IPYTUX HOCUTENIX U paccessHIEM
Ha rpaHunax paszgena ¢as. [IyTs kakmoro siexkTpoHa
HAIIOMHHAET CITy4JaifHbIe Oy)KIaHus, M O TAKOM Iepe-
HOCE TOBODSIT Kak o mud¢ysnonHoM. Ho xorma pas-
MepbI CHCTEMBI OKa3bIBAIOTCS MEHBINE, YeM CPEeIHUI
CBOOOIHBIN TPOOET 3TEKTPOHA MEXAY HEYHpyTHMHU
paccessHUsIMH, 3IEKTPOH MOKET MIPOXOIUTH CKBO3b HEE
6e3 pangomuzanuu (aszel cBoel BOIHOBOH (QYHKIHH.
OTO BBI3BIBAET €ILIE OJIHO SBIEHUE, KOTOPOE CBA3AHO C
uHTeppepenunei ¢a3. M ecnm cucrema I0CTaTOYHO
MaJia, 4ToObI BCe LICHTPBI PacCesIHUS OKa3aIHUCh IOJIHO-
CTBIO MCKJIIOYCHBI, a TPaHHUIBl 00pasla HaCTOJIBKO
rJIaJIKNe, 9YTO BCE OTpakKeHHE Ha HUX 3€PKaJbHOE, TO
MIEPEHOC 3JIEKTPOHA CTAHOBHUTHCA IIOTHOCTBIO 03

CTOJIKHOBEHHIA, a 00pa3er IpeBpamiaeTcs B BOTHOBOJ
JUTSL BOTHOBOH (DYHKITMH 3JIEKTPOHA.

[IpoBOAMMOCTE CHJIBHO OTPaHHMYEHHBIX CHCTEM,
HalpuMep KBaHTOBBIX TOYEK, OUEHb CHIIBHO YyBCTBH-
TeJIbHA K HAJIWYHIO APYTHX HOCUTENEH 3apsaa U cooT-
BETCTBEHHO K 3apA/I0BOMY COCTOSIHHIO TOUKU. DTO 5B-
JIEHUE Ha3bIBACTCS «KYJIOHOBCKOW OJIOKamOH», KOTO-
poe TPUBOAUT K BOBJCUEHHIO B IPOBOAMMOCTH
YeIUHEHHOTO 3MEKTPOHA, B Pe3yJbTaTe Yero MOXKHO
MIOCTPOUTDH NEPEKIIIOYATENb, TPAH3UCTOP UIIU IJIEMEHT
maMATH, TPeOYIOIUH IS CBOeH paOOTHl MHHHAMAIIb-
HBIX KOJIM4€eCTB 3HEepIruu. [103TOMy, MOKHO CMEIIO CKa-
3aTh, 9YTO BCE TICPEUNCIICHHEIC SBICHUSI MOTYT OBITh UC-
T10JI30BAHBI JIsI CO3/1aHUS PAJIMKAJIBHO HOBBIX KOMIIO-
HEHTOB ISl OJEKTPOHUKH, ONTONIEKTPOHUKH H
HPUIIOKEHUH, CBI3aHHBIX ¢ 00paboTKOM HHpOPMALNH,
HanpuMep, TPAaH3UCTOPOB Ha PE30HAHCHOM TYHHEIH-
POBaHUM U OJTHORJIEKTPOHHBIX TPAH3UCTOPOB. [5]

OnucanHble QyHIaMeHTaIbHbIE CBOWCTBAa HaHO-
CTPYKTYpP NMOMOTYT HCCJIEIOBATENAM IPUMEHSTH JaH-
HBbIC 3HAHUS B Pa3pa0OTKe HOBBIX BUIOB MATEPHUANIOB,
YCTPOMCTB W MalIMH MJIi HYXI YeJIOBEYeCTBa C
HAMMCHBIIMMU 3aTpaTaMd ¥ 3HAYUTEIBHO OOJBIIEH
3¢ HEeKTUBHOCTHIO.
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Abstract

The theoretical analysis of thermogravitational and concentrated convections influence upon the value of
current density, determining ion’s transfer intensity of the parent metal at the electrolysis of molten salts of non-
ferrous metals was carried out. Formation features of hydrodynamic, thermal and concentrated boundary layers on
the formative cathode length and the necessity of management of their formation for the increase of the parent

metal output on a current were shown.

Keywords: thermogravitational convection, concentrated convection, electrolysis, molten salts, ion’s transfer

of parent metal.

Nowadays electrolysis of molten salts with precip-
itated of the crystalline metal on a cathode is widely
applied in the production of refractory metals [1,2].

The presence of the electric field of direct current
and comparatively high temperature of molten electro-
lyte creates a very complicated picture of ion’s transfer
in fusion. The known facts about the unevenness of val-
ues of parent metal output on a current testify to the es-
sential influence of the thermal and hydrodynamic sit-
uations in electrolyzer on the process of ion’s transfer.
Disturbalances limited by the formation of the metal
layer on a cathode also considerably influence to the
mechanism of this process. Intensification of this pro-
cess leads to the detailed study of thermal, electric and
hydrodynamic phenomena for the working area of elec-
trolyzer in their correlations and subsequent influence
to the process of metal forming. In the work [3] we give
a qualitative estimate about the influence of thermal
flow parameters in the process of electrolysis upon the
dynamics of metal layer formation precipitated on a
cathode.

This report is devoted to the research of formation
peculiarities of hydrodynamic, thermal and concen-
trated boundary layers on the formative cathode length

and also qualitatively estimate the influence of thermal
flow upon the process of the electrolytic metal precipi-
tation from ionic fusions of salts.

If we supple current to the electrochemical cell
with electrolyte fusion where there are titanium cations
and chlorine anions with sufficient potentials difference
there will be observed an active diffusion of parent
metal ions to the cathode with their following recovery
on its surface. Under certain thermal conditions of cath-
ode and electrolyte fusion in a cell there will be the phe-
nomenon of thermogravitational convection which de-
pends upon the direction of acceleration, moderation or
complete stopping of the electrolysis. At the same time
ion recovery of the parent metal is essentially decreased
its concentration in electrolyte fusion near the cathode.
As a result the fusion density near the cathode is also
decreased that it may promote the appearance of the
convectional liquid flow [3]. Having been examined the
simplified scheme of electrolytic cell (Fig. 1) it is pos-
sible to suppose the presence of circulated motion of
electrolyte fusion between electrodes. The direction of
mass transfer depends from the organization of the
technological process and may be different.
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1 - retort; 2 - anodal mass; 3 - cathode 'mass; 4 - cathode; 5 - molten electrolyte
Fig. 1. Scheme of electrolyte cell for metal precipitation on a cathode

The process of thermal transfer in salt fusions at
the electrolytic refining is defined as by physical prop-
erties of fusion and by the intensity of the outside cool-
ing, form and sizes of volume, occupied by fusion, as
well as by the parameters of the electric field.

The axis-symmetrical character of process varia-
bles distribution is supposed to be in the electrochemi-
cal cell during the convectional mixing. Electrolyte mo-
tion in the cell is considered to become established and

laminate but the fusion is incompressible. It is proved
that thermophysical properties of fusion do not depend
upon the temperature.

In accordance with adopted assumptions the math-
ematical description of the variables process can lead to
the boundary task [4] by the theory of boundary layers
and it can be written as hydrodynamics integral-differ-
ential equations heat and mass transfer in a criterion
form:

d 2 % % oRe
— |Re?dé=[Gr-0dn+|Gr,-vdn-—= @
gg | Fet e oroane o van =75
d % 1 60
— . - 2
da!Reéedn Pr an, 4 @
d ¢ __193B 3
d—g!ReaBdn— scon ., 3)
with boundary conditions
Re.=Re =0,0=18=0,atn=0; (4)
oRe
Re§=0,#=0atn:51(§); (5)
00
e:o,azoatnﬁz(i); (6)
P
B:l,%=0 at 1=5,(¢) )
and initial distribution of speed, temperature and concentration which can be expressed as
2 3
n ,[n n
Re,=——2| | +| |
: 61 [81] (81] ’ @
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3
n M
0=1-151-05|1|.
Loos( 2] .

p=1-151

3
05| |
5 5,

where Re, Gr, Grq, Pr, Sc — numbers of Reynolds,
Glasgow, Glasgow’s diffusion, Prandtle and Schmidt
respectively; 6, B — the dimensionless temperature and

5(€),  8,(¢),

83 (a) — the thickness of hydrodynamic thermal and

concentrated boundary layers respectively; &, n — di-
mensionless and co-ordinate respectively.

concentration  respectively;

do

ds,

ds, (28 110)_ 375
dela, A ) Prs,

2 2

(10)

Solution of a boundary task (1)-(4) and introduc-
tion of geometric values
0, 03 Gr
A== A, =— N=Z¢.
d, ) Gr
make possible to obtain the system of differential
equations comparatively to the thickness of boundary
layers

1
d—g :105{6r~81 [ 1-0.75A,+0.125A3 + N-(0.75A, - 0.125A3) ]—8—}, (11)

1

(12)

1.5

del A, A
For the simplification of the task we pointed out

by case when A; = 1. Then at calculation of combined
equations (11) and (12) we may write as

A} —6A, - ——:—N_é-(zspr+o.67)}=0(14)

Using Kardano’s formula the equation (14) can be
expressed as

A,=282cos (30), (5)
where
cos 30) =12 003 (575pr,017).
N Gr-N-&

If we integrate the equation (13) taking into ac-
count the equality (15) with simple transformations
we’ll get the dependence expression of the thickness of
the concentrated boundary layers from numbers, char-
acterizing the process physical variables.

5<L[05.(§%)
4Sc-M M

—3.66-arctg (5.44 E-M- ?’Mﬂjﬂ (16)

where M =\|I(GI’,PI’,N),

The consequent calculated experiment using the
equation (16) in a wide range of Shmidt’s number
change SC it is possible to fix the absence of the con-
centrated boundary layers during the change of the pa-
rameter value & - M from 0 to 0.68. The complete au-
tomodel of the present parameter takes place at its val-
ues greater than 1.2.

ds, [0.40 0.58  0.23

=— . (13)
A j Sc- 5,

The formation of hydrodynamic and concentrated
boundary layers is quickly completed and then this cor-
relation value will be constant which is calculated only

with number values of Gr, Pr, Sc and N.

We have been established that at the increased
value of number N the correlation of hydrodynamic
and concentrated boundary layers approaches to 1.0,
butat N = 2.5 the thicknesses of hydrodynamic, ther-
mal and concentrated boundary layers become equal.
Consequently, the necessary condition of boundary lay-
ers equality is the organization of ion’s motion in fusion
when the velocity of their motion becomes equal or in
2.5 times greater then the velocity motion of electrolyte

fusion, i.e. Gl > Gr.

The realization of such ion velocity levels are sup-
posed to achieve with the help of the current solidity
increase. Its quantity can be calculated owing to known
formula [5]

- z-F-D
83

where z — ion valence of the parent metal; F —

Faraday’s number; D — coefficient of ion diffusion;

(17)

‘(CO_C) '

Co , C —the ion concentration of the parent metal and
fusion, and the ion concentration on the cathode surface
respectively.

In case when 61 = 62 = 63, the correlation (17)

taking into the consideration the equation (11) can be
transposed into such expression as

i_O.443z-F-D-(C0—C)
H-[Gr-(3+5N)-1]"

(18)



66 Norwegian Journal of development of the International Science No 7/2017

In case when CO—C > 0, the expression

H ‘[Gr-(3+5N)—1]0'5 allows to find the limits of the
parent metal maximum output on a current, i.e.
Gr-(3+5N)-1>0 (19)

where

Gr> . (20)
3+5N
Conclusion. The phenomenon of combined ther-
mogravitational and concentrated convections takes
place in the presence of the electric current and Gras-
gow’s number value being defined by the correlation
(20). Thus, the opposite direction of electrolyte fusion
motion and ion diffusion of the parent metal in electro-
chemical cell under influence of both kind of

cconvection (N <0) increase the current solidity but

concurrent directions of motion (N > 0) decrease its

value.
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[IpuBeneHs! pe3yIbTaThl HCCIEIOBAHMUS U3EIeH Ha HEYCTaHOBUBIINXCS peXXUMax C IPUMEHEHHEM pa3pabo-
TaHHOT'O 2JIEKTPOHHOI'O YCTPOMCTBA IO3ULIMOHHOIO BO3JECICTBYS HAa OpraHbl yIPaBIeHUs TOIUIMBOIIONAYEH.

Abstract

The results of research of diesel engines in the unbalanced mode with application of an electronic device

developed by to position control fuel supply controls.
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B ycnoBusix CcesbCKOXO3SIIICTBEHHOIO NMPOU3BOJI-
CTBa MAaIIMHHO-TpakTopHBIe arperatsl (MTA) paGo-
TAIOT B IIHPOKMX HHTEPBaJaX HArpy309YHBIX M CKO-
POCTHBIX PEXHUMOB, NMPHYEM B YCIOBHAX IOCTOSHHO
MEHSIOIINXCS HATPY30K.

Takue ycnoBHs 3KCILTyaTaliu OOYCIIOBIMBAIOT
CYIIECTBEHHOE CHM)KEHHE 3(PPEKTUBHOCTH (DYHKIIHO-
HupoBauus MTA u3-3a yxyauieHust paboTbl CUCTEMBI
TOIJIMBONOJAYU AU3€ENs, B YACTHOCTH PAaBHOMEPHOCTHU
MOJIa4YM TOIUIMBA, CBSA3aHHOE C OOJIBIIONH HHEPTHOCTHIO
perynaTopa TOIUIMBHOTO Hacoca MpU H3MEHEHHE
BHEIITHNX yCJIOBHH paOOTHI.

3amaya obecrieueHnss Y3PGEKTUBHOCTH (YHKITHO-
HUPOBAHUS TEXHUKHU MOXKET YCIEIIHO PEIIAThCA IPHU
9KCIUTyaTallil €€ C y4YeTOM KOHKPETHBIX YCIOBUI
CEJIbCKOXO03SUCTBEHHOT'O TTPOU3BOCTBA. [1,2,3]

OmHHUM U3 BO3MOJKHBIX ITyTeH peIIeHus ATOoH 3a-
Jlauu JUis [u3ened ¢ CUCTEMOM TOIIMBONOJAuU HEMO-
CPE/ICTBEHHOTO JICHCTBUSI C PETYIISTOPOM HEHTPOOEK-
HOTO THIIA, Y>K€ XOPOLIO JOBEAEHHOI'0 KOHCTPYKTUBHO
U HaJEeKHOTO B JKCIUTyaTallUh, MOXET OBbITh COBEp-
LIEHCTBOBAHUE YIPABIEHUS CUCTEMOM TOIIUBOIO-
Ja4H.

HccnenoBanust HalpaBlICHHBIE HAa IIOBBILIEHUE
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s exTuBHOCTH QYHKITMOHUPOBaHUS MTA 351eKTpoH-
HBIM PETyIHUPOBAHMEM TOIUIMBOIOAAYH, ITyTEM II03H-
IIHOHHOTO BO3/ICHCTBHSA SBILIIOTCS aKTya IbHBIMH.

CyIecTByIOMHKE PEryisaTOPEl CHCTEM TOILTHBO-
MOJauM TU3eNiell OCHOBAaHBI HAa TEXHOJIOTHH, HAIPaB-
JIEHHOW Ha MOJJEp>KaHHUE MOCTOSIHCTBA YIJIOBOM CKO-
pOCTH KOJIEHUaToro Baja aurarens. B muzemsix MTA
AKTyaJIbHBIM SIBJISICTCSI CHUDKEHHE HHEPTHOCTH PEryJisi-
TOpa C JONOJHUTENBHBIM ITO3MLUOHHBIM BO3JEH-
CTBHEM II0 HArpy3Ke, AJIs OCYILECTBICHHS] KOTOPOTO B
HACTOSIIMIT MOMEHT HE pa3padoTaHa TEXHOJIOTHS M
TEXHHUYECKUE CPECTBA PeaTH3allH 3TOr0 criocooa.

[osrimenne 3¢ ¢hekTuBHOCTH (PYHKIMOHUPOBA-
Hus ausenst MTA coBepLIEHCTBOBAHMEM YIPABJICHUS
CHUCTEMOM TOTUIMBOIIOAAYH CTAJIO LENbI0 PAOOTHL

B xadecTBe 00BEKTa HCCIIEJOBAHUS pacCMaTpUBa-
eTCsI TPOIeCC B3aUMOJICHCTBHS CHCTEMBI PETYISATOP-
IU3ENBHBIA IBUTATENh C TOIUIMBHOW CHCTEMOW HEIo-
CPEICTBEHHOI0 JEeHCTBHA HAa HEYCTAaHOBHBIIUXCS pe-
xuMax (yHxkumonupoBanus auzenst MTA. Hauboss-
IIMHA HMHTEepec MpeNCTaBsIeT H3y4YeHHEe IMapaMeTpoB
mpoliecca B3aUMOACHCTBUS TU3ENBbHOTO IBUTATENs U
peryasTopa TOILUIMBHOTO HAacoca Ha YaCTUYHBIX U He-
YCTaHOBHBIINXCS pexuMax padotsl MTA ¢ membio
CHIDKEHHSI HHEPTHOCTH JCHCTBHUS PETYIIATOPA.

B nponecce skcruryatamuu guzenn MTA u3z-3za
BJIMSIHUSL HEYCTAHOBHBIIETOCS peXMMa HE o0ecredu-
BalOT 3aIIPOCKTUPOBAHHBIX U TOJYUYCHHBIX Ha HCITBITA-
TENBHBIX CTEHNAX ToKasatenedl pabotel. Cpemu mpu-
41H, 00yCJIaBIMBAIOIINX ATO SIBJICHUE, HanboJee Bax-
HBIM OKa3aJOCh W3MEHEHHE BHEIIHEH Harpy3kd Ha
JIBUTATEJI BHYTPEHHETO CTOpaHHUsL.

Jlnst XapaKTepUCTUKU HEYCTAHOBHBIIMXCS M 4a-
CTUYHBIX PEKHMOB IPUMEHSIOTCSI HECKOJIBKO MOKa3a-
Tenel, Iepruoj N3MEHEHUSI MOMEHTa COIIPOTHUBIICHNUS 7,
CTETIeHb HEPAaBHOMEPHOCTH MOMEHTA COTIPOTHBIICHUS
0 W KOXPPUIMEHT BO3MOXKHOCTH  YBEITHUYCHUS
Harpy3ku v. OHaKO CYIIECTBYIONINE CUCTEMBI YIIpaB-
JICHUS U PETYIUPOBAHMS M09 TOTLTUBA B IBUTATEIIES
HE YYHUTHIBAIOT H3MEHEHUS STHX TapaMeTPOB.

Ha ocHoBe npoBenieHHOTO 0030pa W aHAJM3a CO-
CTOSIHUS IPOOJIEMBI U B COOTBETCTBHHU C TIOCTABICHHOM
LEeNbI0 ObUTH CHOPMYIMPOBAHBI CICAYIOIINE OCHOB-
HBIE 33/1a4H UCCIICTOBAHUS:

- BBISIBUTH TEXHOJIOTHYECKHE OCOOCHHOCTH TOBBI-
HICHHS TUHAMHYECKHUX CBOMCTB JN3ENbHOTO ABUIATEINs
C y4eToM ero paboThl Ha HEYCTaHOBUBIINXCS ¥ YaCTHY-
HBIX PSKUMAX;

- TEOPETUYECKH H3YyYUTh 3aKOHOMEPHOCTH U

000CHOBATh TApaMEeTPhl B3aNMOJEHCTBHS MOMEHTA CO-
IIPOTHUBJIEHHS, YACTOTHI BPAIICHUS M BEJIWYMHBI IIO-
Jla4y TOIUIMBA HA HEYCTAHOBUBILUXCS X YACTUYHBIX Pe-
KHMax;

- YCOBEpIICHCTBOBATH M OOOCHOBaTb CXEMY
YCTPOHCTB 00ECTICUMBAIONINX BO3MOXKHOCTH PETYIH-
pOBaHUS NOJAauu TOIUIMBA B 3aBUCUMOCTH OT MOMEHTa
COIIPOTHBIICHHUS HA HEYCTAHOBHUBIIUXCSA U YAaCTHUUYHBIX
pexumax;

- BBIMOJIHUTD AKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUS
C IIETIbI0 MPOBEPKU PE3YJIbTATOB TEOPETUUECKUX HC-
CJICIOBaHUH M 0OOCHOBaHMS KOHCTPYKTHBHBIX Iapa-
METPOB M PEXKHUMOB pabOTHl YCOBEPIIEHCTBOBAHHOM
aBTOMATHYECKON CHCTEMBI YIIPABICHUS U PETYJINPOBa-
HUS;

- IPOBECTH 3KOHOMHIECKOE 000CHOBAHHUE PE3yJIb-
TaTOB UCCIIEOBAHUN.

J1 MaTeMaTH4YECKOrO ONUCAHUS PETYINPOBaHU
TOIIJIMBOIOaYM Ha HEYCTAaHOBHBIIUXCS pEXKHUMaX AH-
3enbHbIN nBuratens MTA paccmaTpuBaeTcs Kak diie-
MEHT CJIO)KHOW JAMHAMU4eCKOM cucTtemsbl. JluHamuue-
CKHE XapaKTepUCTHKH IH3els M TOIJIMBHOM ammapa-
TYpbl JIOJDKHBI OBITH COTJIACOBaHBI C XapaKTepoM
HaArpy>XeHHs. YIIy4IlIeHHs MpoLecca TOIIMBONOJAYU
MOJKHO JOONTBCS CHIDKCHHEM WHEPTHOCTH JEHCTBUS
perynsaTopa TOIUIMBHOM almapaTypsl.

IlepexoaHoil mpouecc OU3ENBHOrO ABUraTels Ha
HEYCTaHOBUBIINXCS PEKUMAX, IPH PACCMOTPEHUH Ma-
JIBIX OTKJIOHEHUH apaMeTPOB, MOKHO CMOJEITUPOBATh
YETHIPHMSI OCHOBHBIMH BO3ICHCTBUSIMHU (PHUCYHOK 1).

B ciyuae ecnu nepexoiHOM nponecc BOZHUKAET B
CBSI3U C YMEHBIICHHEM MOMEHTa CONpOoTHBIeHUs (M)
JI0 3HA4EHUs B TOUke 3 (pUCYHOK la) mpOHUCXOAUT pe3-
KO€ yBEeJIMYE€HHE YacTOThI BpameHus (N), Ipu 3TOM U3-
OBITOK KpyTsIIero MomenTa (M, ) pacxomyercs Ha yBe-
JIMYEHNE SHEPTUU MHEPIHOHHOW Macchl (E,) IBuUra-
Tens, IMMyTeM yBEIW4YeHUs ee N (B cilydae MaIIMHHOTO
arperata HEOOXOJMMO TaK)X€ YYHTHIBATh WHEPIHOH-
HYI0 MacCy TPaHCMUCCHH ¥ MHEPLMIO MALIMHHOIO ar-
perarta B eiom). Kpytsmmit MOMeHT M, CHIDKaeTCs 10
TOYKH 4 W3-32 CHIDKCHHMS MOJadll TOIUTMBA OOYCIIOB-
JICHHOM peaklMel peryisaropa Ha yseandenue N. Ilpu
BBIPaBHUBAHUU 3HA4eHUN M. u M. NanbHeNIIee yBenu-
YeHHEe YIJI0BON CKOPOCTH () mpeaoTBpamaercs. Pa-
6ounmii mporecc ABUTATeNs CMEUIaeTcs B TOUuky 5. B
PacCMOTPEHHOM TIEPEXOJHOM MPOIECCE MOMEHTOM,
BIIMSIIOIUM Ha U3MEHEHUE (I, IBNAETCS M., yBenn4u-
BAIOLIUH 3arac SHEPrUM B MHEPLIMOHHOHN Macce BUTa-
TeJis, IIyTeM yYBEIHUUEHHs (7 WX TIepeMELeHNs pelKu

(hy).
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Puc. 1 I'paguueckoe omobpadicenue OuHamuieckol MoOenu nepexooHbiX NPOYEccos OU3EIbHO20 08ULAMES.

B cnyuae yBenuuenus M. 10 3HaU€HUS B TOUKE 2,
MPOM30UIET MOIJIOLIEHNE 3aaca SHEPTUH HHEePIUOH-
HOM Macchl JBUTaTessl HATPY3KOHW U CHUYKEHUE (07 Bpa-
mienust. [lpu atom M, n3-3a CHUXKEHHUSA (7 IOBBIIIAETCS
J1o Touku 1. PaBHOBECHOE COCTOSIHUE YCTaHABIMBAETCSA
B TOUKe b. BiusiroliuM MOMEHTOM B 3TOM CIIydae siB-
nsieTcsi M. BOCHOMHSIOUIMI HEXBAaTKY MOMEHTa COMpPO-
TUBNEHUS M..

[Inomaan COOTBETCTBYIOIIUX TPEYTOJbHUKOB
(pucynok 1), nanpumep A-1-b u A-2-b Bcerna paBHbBI
U COOTBETCTBYIOT paboTe NEHCTBYIOMIMX CHJI IPH T1e-
pexojie U3 OAHOTO PABHOBECHOTO COCTOSTHUSA B APYTOE.
B pe3ynbTare nepexoaHOTO Tporecca 3TH PabOThHI BbI-
YUTAIOTCS, TaK KaK CHJIBI HAIPaBJICHBI MPOTHUBOIO-
JIO)KHO Apyr K npyry. KomeGaHus w; BO3HHUKAIOT B
BHUJY HEPABHOBECHOT'O M3MEHEHUS EHCTBYIOIIHUX MO-
MEHTOB BO BPEMEHH.

OCHOBHBIMU ONPEIENSIIOIIMMH TapaMeTpaMHu JIH-
HAMHUYECKOW CHCTEMBbl BIMSIOIIMMHU Ha BpeMsl Iepe-
XOJIHOTO Tpoliecca SIBJSIOTCS dHEPIUS MHEPLHUOHHOU
Macchl U CKOPOCTb €€ PacXOJ0BaHMS HJIU BOCIIOJIHE-
Hus. [IOBBIMIEHUS THHAMHYECKHX CBOWCTB CHCTEMBI,
MPEJCTaBISIETCS TOJIBKO B CIIydasiX, KOTJa SHEPTHus
MHEPIMOHHON MacChl HE MCIOJIB3YeTCs (MCTIOIb3yeTCs
MUHHMAJIBHO) JINOO CKOPOCTh €€ BOCIIOJHEHHUS U pac-
XOJIOBAaHUS OYEHb BBICOKA.

MHHHMMaNBHOTO UCIOJIb30BAaHUS Hepruu E,, BO3-
MOJKHO JOOHMTBHCS HCIIOJIB30BAaHHEM CHCTEMBI aBTOMa-
THUYECKOTO PErYJIHPOBAaHUS U YNPABICHUs C JONOIHU-
TEJIHBIM BO3/ICHICTBHEM TI0 MOMEHTY COIIPOTHBIICHHS.

JIsl NCKITIOYEHHs BPEAHOTO BO3ACHCTBUS BBICO-
KOYaCTOTHBIX KOJIeOaHMH HEOOXOOMMO 3a1aThbCsl CTe-
TICHBIO HEUYBCTBUTEIBHOCTH PETYIISTOPA K IIPUIIOKCH-
HBIM MOMEHTaM O (pUCYHOK 10).

ITpn BBIXOJIE MOMEHTOB 3a NpEEIbl HETYBCTBHU-
TEJIBHOCTH perynaropa (pucyHok 106) aBuratens 3a
CYeT YyBEIMYECHMs IOJa4d TOIUIMBA HMMEET BO3MOXK-
HOCTbh KOMIICHCHPOBATh H3MEHEHHUE Harpy3ku. Perymnu-
pOBaHHUE MPOUCXOAUT 32 CUET UCIOIB30BAHUS MOIIHO-
CTH JIBUTATelsl, U3MEHsIsl KPYTSIIUA MOMEHT B IIPOTHU-
BOBEC MOMEHTY COINPOTHBIICHHS HJIH HA0OOPOT.

OOBEKTOM ISl PETYINPOBAHUS SBISIETCS TU3€Tb
MTA BXOIHBIM MapaMeTPOM KOTOPOTO OyIeT MUKIIO-
Bas rmojiava gy, a BBIXOJHBIMHU - ;7 U M. (PHCYHOK 2).

Perynsrop ocymiecTBIsieT peryJIupoBaHHe JIBUTa-
TeleM 4epe3 BXOIHOH IapaMeTp wy U OTHOCUTEIBEHOE
u3MeHeHue MomeHTa AM. Ilonoxxenue peiiku TOIUIUB-
HOTO Hacoca N, SBISIETCS BBIXOMHBIM MMAPaMeTpoOM pe-
rymsitopa. B cootBerctBuu ¢ 3amanubM h, u @, (yrio-
Basi CKOPOCTh KyJIauKOBOTO Bajia Hacoca) Hacoc obec-
HeYnBaeT [UKIOBYIO MOAauy J.

* i * g On Mamunno- N
?__|Tonmuensii| ~" TPAKTOPHBIH  fg——
FEryIaE HACOC ABC M=h= arperar
AM & c TM

Puc.2 Cxema ¢ynxyuonuposanus cucmemvl moniueonooaiu Henocpeocmseenno2o oeticmaus ousensi MTA.

Pabouwnit nponecc nusenpHOTO NBUTaTenss MTA B
pCaBbHBIX YCIOBHUIX IKCIUTYaTalldl MOXKET OBITH OTIH-
caHa ypaBHEHHEM JJIsl HEyCTAHOBUBILIUXCS PEXKUMOB U
UMeEET CIAEAYIOLUN BU:

dAw )
A dt

MOJIBIKHBIX yacTeil; AM — U3MEeHEHUE KPYTAILIEro MO-

rae ‘] - UIBMCHCHUC MOMCHTAa WHCPUUU

dAw,, MeHTa; AM¢ — n3MeHeHHe MOMEHTa CONPOTHUBIICHHUSI.
‘Jﬂ dt =AM, —AM . (1) PackpsiB AM. u AM, 3anumem:
dAw, oM oM oM oM
g =——Aw, +—2AY, - —CSAw, ——CSAN.
dt ow, ag, Ow, ON

rae Aw; — U3MEHEHHE YIIoBOH ckopocTH; Ay, —
U3MEHEHUE IUKIIOBO MOla4uy TOILUIMBA;

W3menenne AQ, ¢ y4yeToM perylupoBaHUs IH-
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3€JIbHOTO JIBUTATENS 110 Harpy3ke, Ha MTA MOHO BbI- oM . oM . agu

pasuth uepe3 AN: —
oy, " og, oN T ®

Torna nociie npeoOpa3oBaHUi HOTYYUM:

dAo,; [oM. oM, oM, 99, oM,

Ao, = -AN. (4
1At | w, bw, | A | ég, oN  oN @
O06o03H29NM:
oM. oM,
Fg = — — - (baKTOp YCTONUUBOCTH; 5)
ow, Ow,
aM e agu
M.g,N — @ ’ 8_N - ko3¢ durment BiausHusa M. «—0g,«—N; (6)
oM
KM N = —c. ko3¢ dunuent pausHug M. «—N; )
€ OoN
Torna:
dAw, [ ]
JﬂT+Fg‘Aa)ﬂ: KMeguN _KMCN -AN. (8)
Beenem 0603HaYeHHs:
Aa) AN dAa)ﬂ w, dqp
= g, = 2. -] T 9 10 11
@ o, N TG w, ﬂdta)o 9) (10) (11
ITociie MOACTAaHOBKH M IIPE0OPa30BAHMI MOIYUUM:
d
Tg'_¢+Kg'¢):ag- (12)

dt

J, o
e 'y = A 0 - «IMHAMUYeCKoe BpeMs asuratesis o (13) Harpyske;
(KMeg”N + KMFN ) . No
Fg * a)o
Kg = K K N - «IMHAMHUYECKHUH KOd()PHIIHEHT (14)
( M,g,N + MCN)' 0
CaMOBBIPABHUBAHHMS 10 HATPY3KEN. HapylueHue PpaBHOBECHOIO COCTOSHHS MOXKET
PelleH e 5TOr0 YpaBHEHHS HMEET BUJL: NPOM30UTHU U B PE3YJILTATE NPOLIECCOB HE CBA3AHHBIX C
K. CHCTEMOM TOIUIMBOIIOAAYH, MMO3TOMY ypaBHeHue (12)
[¢] o
a, T, paccMOTPUM COBMECTHO C KJIACCHYECKOM MaTeMaTnye-
Q= _K l-e (15)  ckoif MOmenbIO AM3ENBHOTO JBUTATENs, PErYIUPOBa-
g HHE KOTOPOTO MPOUCXOINT T10 YIIIOBON CKOPOCTH:
' d ) '
T 220K p=¢ —a,-©
9 g Q=0 ~a, 0, (19)
' J I @,
e Ty = ——4——— - IMHaMHYECKOe BPEMsI JIBUIaTeIIs; (20)
KMeQ,, ) guo
' Fg -, . .
Kg =—9 7 - jvHaMHYecKui Ko3((HUINEHT caMOBBIPABHUBAHUS; (21)
KMQQL, ) guo
K -N
0, = —McN 70 - k03¢ uIMEHT yCHIIEHHS TI0 HArPY3Ke; (22)
KMegz, ) guo
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Ag, Ny
¢g = —— - OTHOCHUTEIIbHOE U3MCHCHUE MOJIOKCHHS PCUKH. (23)
guo
[Homyuum:
! d @ ! d w
Tg 'E-l_Kg '¢:¢g_(Tg'E+Kg'§0)’®g (24)
[ocne mpeoOpa3oBaHuil MOITyIUM:
n d¢ "
T e Ky 0 =9, (25)
" KML.N
rme T."=J, -w, |1+ - IMHAMMYecKoe BpeMs Asuratens;  (26)
o A Ky on +Kun)
M,g,N M_N
" Ku.n
K g = Fg O 1- < - K03(pUIMeHT caMoBEIpaBHUBaHUS (27) IBUraTEINs.

(KMeg”N + KM(N )

Pemenue 3Toro ypaBHeHus1 UMeET BUJ:
4 Kg"t

79 {1 T

K l1-e

g

»= (28)

3aBucumocTh (28) mpencraBiser coOO W3MEHe-
HHE YTJIOBOM CKOPOCTH KOJICHYaTOTO BaJla JBUTATEILI
OT OTHOCHTENIbHOTO W3MEHEHHs IOJIOXKEHHS OpraHa
YIPaBIECHUST TOIUIMBOIOAAYEH TOIUIMBHOTO Hacoca C
yueToM Harpy3ku Ha MTA. [4]

B cooTBeTcTBHH € 3ajaUyaMHU HCCIIEA0BaHUS OBLIO
pa3paboTaHo 3IEKTPOHHOE YCTPOUCTBO MO3UIIIOHHOTO
BO3ACHUCTBHS Ha OPTaHBI YIPABJICHUS TOIUIMBOIOauei
JIU3EJIBHOTO JBUTATENS C JOMOJHUTEIbHBIM HMITYJIb-
coMm mo Harpyske (H-koppekTop) NMpHUMEHHUTEIBHO K
TpakTopHEIM nu3ensiM J[-144 u J[-243 (mateHTH Ha
n3o0perenne Poccuiickoit ®enepammm  Ne2363855

«ONEKTPOHHBIN PEryJsATOpP YacTOTHl BpALICHUS IHU-
3eJIbHOro ABUrarens», Ne2449148 «2nekTpoHHBIH pe-
TYJISTOP YacTOThl BpAaLIEHHs KOJEHYaTOro Bajia JAH-
3€JILHOTO JIBHTATEII»). [5,6]

ONEKTPOHHOE YCTPOWCTBO MO3ULHUOHHOIO BO3-
JICHCTBUSL Ha OpraHbl YIPAaBICHUS TOILIMBONOAAYEH
JU3EJIBHOTO JABHUTATENs C JOMOJHHUTEIBHBIM HMITYJIb-
COM TI0 Harpy3ke (PUCYHOK 3) yCTaHABIUBAETCS MEXKIY
pEHKON TOILUIMBHOTO HAacoca BBICOKOTO [JaBJICHHUS
(THBJ) u pplaaroMm MexXaHU4E€CKOTO PEryJjsTopa BMe-
CTO CEpHUITHOM TATH, YTO MTO3BOJISET, B HEOOIBIIIOM HH-
TepBaje Ha BCEX PEKUMax KOPPEKTUPOBATH MOJOXKe-
HUE peWKHU U COOTBETCTBEHHO 1M0/1a4y TOILJIMBA.
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Puc. 3 @ynxyuonanvhas cxema s1eKmpoHHO20 NOUYUOHUPYIOWe20 yempoticmaa pecyasmopa THBJI.



Norwegian Journal of development of the International Science No 7/ 2017 71

JnuHa BeIOera Ah MO3UIMOHUPYIOIIETO YCTPOU-
CTBa M3MEHSETCSA 3a CYET DIIEKTPOMATHUTHOTO IIpH-
BOJIa, C KOTOPBIM OH COEIMHEH MOCPEACTBOM TMOKOM
TPOCOBOH CBsI3U. Takoe TEXHOJOTMYECKOE PELIEHHE
MO3BOJISIET COXPAHUTH OOIIY0 MOABHKHOCTH JJIEMEH-
TOB KOHCTPYKIIMM MEXaHNYECKOTO PETyIIsITOpa odecte-
4KBasl BCEPEKUMHOE PEryIUpOBaHUE JBUTATENS 110 yT-
JIOBOM CKOPOCTH.

HeobOxoanmoe mosoxkeHne opraHa yrpaBJeHUs
(petiku) 2 THB/] 1 onpenensercs 610k0M ynpaBlieHHs
3 mo curHajaM JaTYUKOB YacTOTHl BpalleHus 4,
Harpy3ku Ha MTA 5 u nono>xeHus ppluara ynpasjieHUst
6, a MEHCTBUTENBFHOE - TaTIUKOM 7 TIOJIOKEHHS OpTaHa
ynpasieHus. [leificTBuTensHOE U TpebyeMoe MOIoxKe-
HHE OpraHa YIpaBICHHS CpPaBHUBAIOTCA B OJOKe
ynpasnenust 3. [Ipu nx HECOOTBETCTBHU Ha JIIEKTPO-
MAarHuThl 8 U 9, AKOps KOTOPBIX KECTKO CBSI3aHBI APYT
C IPYyroM, TO3UIIHOHUPYIOLINM YCTPOHCTBOM (IIOCpea-
CTBOM Tpoca) u peiixoit THB/I, momaetcst curxai uis
KOPPEKTUPOBAHUS.

B kauecTBe 00BeKTa HUCCIIEOBaHMIA B Tab0paTop-
HBIX YCJIOBHSX BBIOpaH AM3eNbHBIN nBuratens J[-144.
B ycnoBusx arpapHOro HmpoOH3BOJCTBAa 3TOT PacIpo-
CTpaHEHHBIH [IBUTaTeNb 3HAYUTENBHYIO 4acTh pabo-
4YEr0 BPEMEHU JKCIUIyaTHPYETCsl HAa HEYyCTaHOBHB-
MINXCS PEKUMaX PabOTEHI.

OOBEKTOM HCCIIEOBAaHUI B IOJEBBIX YCIOBHAX
ObLT BBIOpaH TpakTop MT3-82.1 ¢ AM3eTBHBIM JIBUTA-
tenem [1-243 u toruBHbIM HacocoMm 4Y THU. Peryins-

TOp TOILIMBHOTO HAcoca ObUI JOTOJHHUTEIBHO 10000-
PYZOBaH 3IEKTPOHHBIM YCTPOHCTBOM HO3HIIMOHHOTO
BozneicTBus Ha peiiky THBJI. VYnpasnenue ocy-
IIECTBIISUT IIPH TTOMOIM OJIOKa YNpPaBIECHUS M MEPCO-
HaJIbHOTO KOMITBIOTEPA B 3aBHCUMOCTH OT M3MEHEHUS
Harpy3ku Ha MTA. Jlns omnpeneneHuss OTHOCUTEINb-
HOTO HM3MeHeHus Harpy3ku Ha MTA Ha HaBecHOM
YCTPOWCTBE TPAKTOPa OBUTH YCTaHOBJICHBI TaTYMKH Ha
OCHOBE TEH30PE3HCTOPOB.

Pe3ynbTaThl CpaBHUTENBHBIX OSKCIEPUMEHTANb-
HBIX HCCJIEJOBAaHWN INPOBENEHHBIX B J1A0OPAaTOPHBIX
ycnoBUsAX Ha nusene J[-144 ¢ mpuMeHeHHeM cTaHaapT-
HOTO (BCEPEXKMMHOTO) W OSKCIIEPHUMEHTAIBHOTO (C
YCTPOWCTBOM IIO3UIIIOHHOTO BO3ICHCTBUS) PETYIATO-
POB IpeAcTaBIeHB! Ha pucyHke 4. Kak BugHO, IpH U3-
MeHeHHnHU Harpy3ku (M) moka3aTenu paboTHI IBUTaTEIIs
TIPY TIPUMEHCHHUHN HKCIIEPUMEHTAIBHOTO PETyJIIsITOpa ¢
UCTIONIB30BAaHUEM JIOTIOJHHUTEIBLHOTO BO3/CHCTBUS 110
Harpy3ke CYIIECTBEHHO YIy4IIMIHUCh. Tak mpu cTy-
MeHYaThIX HaOpocax Harpy3KW Ha TU3ENbHBIM JBUTA-
Tenb B uHTepBasie oT 100 xo 120...180 H/M, ycrpoii-
CTBO MO3ULIMOHUPOBaHuUs nepemeaet peiiky THB/I B
CTOPOHY YBEJHWYEHHUS TOILTMBONOAa4M Ha 2,76...3,55
MM, uto Ha 0,8...11,5 % meHble, yeM Mpu cTaHAAPT-
HOM perymsTope (pUCYHOK 3). DTO MO3BONISET CHU3HUTh
najieHue 4acToTel Bpamenus Ha 0,7...1,7 %, cHu3uTh
3abpoc MmomeHTa Ha 10 0,55 % W COKpaTHTh IIUTENb-
HOCTB TIepexofHoro Tporecca ¢ 1,3...3,5 ¢ (mpu cran-
nmapTHoM peryisitope) 10 0,7...1,4 ¢ mpu SKCIepuMeH-
TaJIbHOM.
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Puc.4 3asucumocms enusnus nacpysku (M) na noxasamenu kavecmea
nepexooHo2o npoyecca npu pabome co CMAHOAPIMHBIM (8CEPEACUMHBIM) U IKCNEPUMEHMATLHBIM
(c ycmpoiicmeom no3uyuorno2o eo3deticmeus) peeynamopom. h, — xo0 peiiku THB/; N — vacmoma épawjenus
KoNeHuamozo eana ogueamens,; { — OnumenbHOCms nepexooH020 npoyeccad.

OOBsCHIETCS 3TO TEM, UTO MPH HKCIEPUMEHTAIb-
HOM DETYJIATOpE CYIIECTBEHHO CHI)KAETCSI HWHEPT-
HOCTh, YTO TIO3BOJISIET YBEIWYUTH KOIPQDHUITUSHT 3a-
TPY3K{ JBHTATENs HA HAYAJILHOM JTalle TEePEeXOIHOTO
mporiecca.

IToneBble uMCHBITAHUSA AU3CJIBHOIO JOBUTATEIIA
(Tpaktopa MT3-82.1) Ha TEXHOJIOTHYECKOH OTepaIuu
(KynpTHBAINS) IPOBOAWINCE B YCIOBHAX 3€MEIBHBIX
yroauii Pecrryonmuku bamkoprocTas.
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Pe3ynbTaThl TEOPETHUYECKHX, Ja0OpaTOPHBIX M 7) UMEIOT BHICOKYIO HAGHTUYHOCTH. [IpH MmoseBbIX Uc-
TIOJICBBIX MCCIICIOBAaHN I I3MEHEHHUIT IIOKa3aTeNeil IBH-  CIeIOBaHHUAX Pacxo] TOIUIMBA ObUI BHIIIE, YTO 0OBsC-
rareis npu Habpoce 1 cOpoce HAarpy3KH (PUCYHOK 5, 6,  HACTCS HaJMYWEM COIPOTHBICHHUSA I€PEKATHIBAHUIO

TPAKTOPHOTO arperara Io MoJIo.

Nes n, M, GT’ T ge’
K]?‘B vn” [H M Mc e |T/KBT 4
1500 250 / \ 2,0 +500
354 Gy
30 T 1480 "200 \ 1’8 __400
1460 1150 ™ - 1,6 1300
20 + <\ ¥_ﬁ_,__
= \
154 1440 100~ / = L 1.4 1200
10" \/ n
1420 1 50 1,2 1100
5 4
011400l ¢ 1,0 L0

0,5 1 1,5 2 2,5 t, ¢
Puc.5 Hsmenenue napamempos pabomet ousens /[-144 6o epemenu npu ucnoib308aHuu 8CepesCUMHO20 MeXaHU-
4ecK02o pe2yiamopa ¢ yCmpoucmeom NO3UYUoHH020 8o3oeticmaus: Mc - momenm conpomuenenus; Me — kpy-
mAWUL MOMeHm 0gueamensi; Npacy, N — paAcCUemHas u IKCNEPUMEHMATbHASL YACMOMA 8PAWEeHUSI KOJIeHYAMO20
sana; Ne — agpgpexmusnas mownocms dgucamens, G,, — uacoseou pacxo0 moniued, Q. — yOeabHulil pacxoo mon-
auea

ITomy4yeHHBIE 3aBUCMMOCTH U3MEHEHHUS MMOKa3aTe-  HEHMs Harpy3KH Ha Kpioke Py,. HacToTa BparieHus Ko-
neit mmzens [[-243 tpaktopa MT3-82.1 cBuaereiab-  JEHUATOTO Bajla JBUTATENS OCTAeTCd MNPAKTHUECKU
CTBYIOT O 3HAUUTEIHLHOM BIUSHUM HEYCTAHOBUBIIIEHCS ~ Hem3MeHHOoW. Hauano mepexojHoro mporecca xapak-
Harpy3Kkd Ha 3QQEeKTHBHOCTh ()YHKIIMOHHPOBAHUS IU-  TEPHU3YeTCS YBEIHYCHHEM YICIBHOTO PacXoda TOIl-
3emst. Tak B pexkuMe HaOpoca Harpy3KH Ha JU3eNb, 32 JwBa Je M0 830 1/kBT'4, 4TO CBS3aHHO C 3aTpaTaMu
CYeT JIOTIONHUTEIHHOTO BO3LCUCTBHS B PEryiITOpe  TOIUIMBA Ha IpeojoiieHne Harpy3ku. CpemHee 3Hade-
THB/I, nogaercss B ABHTaTelh JOIOIHUTEIBHAS IOP-  HHE YacOBOTO pacxoja TormuBa G, 3a Bech Imepexo-
U TorUIiBa. Havano yBemmueHus MUKIOBOM MOAa4yl  HOW mporecc cocTtaBiseT 13,99 xr/g u 14,56 xr/4 B
TOIUTHBA {, MPAKTUICCKH COBIANIACT C HAYAIOM M3ME-  KOHIIE IIEPEXOIHOTO MpoIecca.
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Puc.6 Usmenenue noxazameneii ouzens /{-243 ¢ neycmarnosuswiuxcs pesxcumax pabomol (Habpoc nazpysxu): Me

— Kpymsawuit momenm; Ne — dpgpexmusnas mownocmu,; Py, — kproxogoe ycunue; N — pacuemuas u IKCnepumeH-

MAIbHAS YACMOMA 8paweHus Koienyamozo 6and; Gy, — 4acosoil pacxod monausa; Qe — yoeabHulil pacxo0 mon-

ausa; g, — yuxnogas nodawa monauea, Ge — pacxoo ozoyxa.

pJ
S N e N0

B pexxnme cOpoca Harpy3Ku CHIDKEHHE IMOJAa4M  HArpy3kd (3a CUET JOIOJHHTEIBFHOTO BO3ICHCTBUS
TOIIIMBA TIPOMCXOOUT OJHOBPEMEHHO CO CHIDKCHHWEM  IIpOllecC WM3MEHEHHs (, 3akaHdmBaercs Ha 0,7 ¢
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panblie). B HadabHBIE MOMEHT BpEMEHH, B PEKUME
npu N=2240 muu, npoucxoauT cHmKeHne Je 10 186
r/KBT 4 00ycnoBIeHHOE TPUHYIUTEIHHBIM IIepeMeIIe-
HueM peiiku THBJI ycTpoilcTBOM NO3UIIMOHUPOBAHUS.
CpenHuii 4acoBOW pPacxod TOIUIMBA 3a IEPEeXOIHOI
TPOIIecC COCTaBIALT 8,56 Kr/d.

Takum 00pa3oM, peryssiTop ¢ yCTPOHCTBOM MO3H-
LIMOHHOTO BO3JICHCTBUS 110 HATPY3KE 33 CUET yBeIuue-
HUS TIOJIa4M TOIUIMBA W, KaK CJEJCTBUE, BO3PACTaHUs

MOIIIHOCTH BO BpEMS NEPEXOJHOTO Mpolecca M03BO-
JSIET COKPaTHTh 3a0pOC YacTOTHI BPAIIEHHUs KOJIECHYA-
Toro Bana. IIpu 3TOM ¢ HAOPOCOM Harpy3Ku MPOHUCXO-
JUT UHTCHCHBHOE BO3PACTAHUE KPYTSIIETO MOMEHTA,
YTO IO3BOJISIET JBHTATENIO 3P QPEKTHBHEE IPEOIOIIe-
BaTh HArpy3Ky 3a HEOOJBIION WHTEpBaI BpeMeHH. B
pe3ynbTaTe MPOUCXOIUT CHU)KEHHE YASIBHOT0 3P dek-
TUBHOT'O pacxoja Toriuaa (4...5%) npu HeycTaHOBUB-
LIUXCSI peKUMax Harpysku. [7,8,9]
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B nenom crnegyer oTMETHTD, YTO COBEPILIEHCTBO-
BaHUE YIPaBIEHUS CUCTEMON TOIUIMBOMOAaYH TIPUMeE-
HEHUEM pa3paboTaHHOTO YCTPONCTBA MO3UIMOHHOTO
BO3/IEUCTBUS C JOMOJHUTENbHBIM BO3/IEHCTBUEM B pe-
TyJsTOpE OT Harpy3Ku Ha JABUraTellb, NO3BOJISET CHU-
3UTh WHEPTHOCTb JEWUCTBUSL PETyJIATOpPa, NOBBICUTH
PAaBHOMEPHOCTb TOIUIMBOIIOAAYH, COKPATUTh JUIUTENb-
HOCTb IIEPEX0JHOIO NPOIiecca ABUraTels Ha HEYCTaHO-
BUBIIIUXCS PEKUMaX U, KaK CIICJCTBHE, TIOBBICUTH d(-
(heKTUBHOCTH (DYHKIIMOHUPOBAHUS TU3eNs. Tak pacxon
TOITMBA yMeHbIIWICS Ha 4...5%, MOTepH MOIIHOCTH
JIBUTATENs] CHU3WINCH Ha 3...4% mipu paboTe B pexu-
Max HEYCTaHOBUBIIIUXCS HArPY30K.
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