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Abstract
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To obtain high-quality analysis results, it is necessary to choose the suitable analytical methods and evaluate
the factors influencing the analysis’ procedure (individual stages of analysis’ procedure). Mathematical planning
for analysis’ stages using statistical soft allows to plan an experiment, select the optimal parameters for the extrac-
tion of diosmin from dosage forms. The research of extraction factors is necessary to optimize the parameters of

sample preparation.

Keywords: diosmin, sample preparation, mathematical planning, metrological characteristics.

The choice of adequate and objective methods for
quality control of drugs from the pharmaceutical sub-
stance diosmin is an important practical problem of
pharmaceutical analysis.

In most dosage forms, diosmin is contained in the
form of micronized flavonoid fraction. It’s resulting in
low recovery by solid-liquid extraction of diosmin [2].

The purpose of this research is testing of mathe-
matical planning algorithm of sample preparation for
“Detralex®” tablets 1000 mg.

Materials and methods. The study of the recov-
ery of diosmin was made to the scheme of three-factor
experimental planning using the 5/1/81 plan (5 factors,
1 block, 81 runs).

To formulate a mathematical model of sample
preparation, two iteration of the plan were implemented

after its randomization [1]. This version of mathemati-
cal modeling is a multivariate method for selecting the
optimal values of the sample preparation factors, and as
statistical processing of the experimental data with sub-
sequent search optimization.

The optimization parameter is diosmin recovery
from dosage form. The main factors influencing the op-
timization parameter: sodium hydroxide concentration
(extractant), mol/L; acetonitrile concentration,% (sol-
vent for the decomposition of micelles of dimosmin);
extraction time, min; centrifugation time, min; ammo-
nium sulfate concentration,% (salting out reagent).

The experimental factors levels for sample prepa-
ration of “Detralex®” tablets are presented in Table 1.

Table 1
The experimental factors levels of diosmin extraction from “Detralex®” tablets
Fact Level
actor 1 0 1
X1 — sodium hydroxide concentration, mol/L 0,1 0,05 0,02
X, — acetonitrile concentration, % (to the volume of water phase) 50,0 25,0 -
X3 — extraction time, min 5,0 10,0 20,0
X4 — centrifugation time, min 5,0 10,0 20,0
Xs —ammonium sulfate concentration,% 10,0 5,0 -

Main part. The characteristics of experimental data sampling on the study of diosmin recovery are presented

in Table 2.

Table 2

The metrological characteristics of experimental data sampling of diosmin recovery from

“Detralex®” tablets

m f Xm §? S P t(P, ) AX &m )
1 3 4 5 6 7 8 9 10
Sample 1
100 | 60 | 66,39 | 17891 | 1337 | 95 | 200 [ 2674 | 515% | 66,4%
Sample 2
100 | 60 | 6628 | 23463 | 1531 | 95 | 200 [ 3064 | 591% | 66,3%
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The mathematical model of the main optimization
parameter from the values of the sample preparation
factors is described by the function @=f(X1, Xz, X3, X4,
Xs). To determine what part of the variation in the ef-
fective indicator (o) is due to the variation in factor in-
dicators, a determination coefficient (r?) is required.

It has values from 0 to 1. The closer determination
coefficient is to 1, the stronger the functional depend-
ence, and for r>> 0,5 the model can be considered ac-
ceptable. In our research, the determination coefficient
is 0.8803, which is interpreted as a good fitting of the
mathematical model to the experimental data and indi-
cates a high level accuracy of the approximation.

The statistical reliability of multiple regression
was assessed using the Fisher test (F-test), which tests
the hypothesis (Ho) to the statistical insignificance of
the parameters of the regression equations. For this, the

actual values of the F-criterion were compared with the
tabular (Fwm) [1] for a given significance level (o =
0,05-5%) and the degrees of freedom. In our research,
Fun value (dfi= 5, df, = 60) is 2,37.

In regression analysis for diosmin F > Fiy, this
means that with the hypothesis that the experimental
data is not random and formed under the influence of
significant factors is accepted (a probability of more
than 95%). The statistical significance of the regression
equations and their parameters for diosmin is recog-
nized.

For a visualization of all effects, interactions of
factors and further assessment of the significance of in-
fluencing factors, Pareto Charts were obtained for
standardized effects (L — linear effects, Q — quadratic
effects).

Pareto Chart of Standardized Effects; Variable: MpoBa 1
5 3-Jevelfactors, 1 Blocks, 61 Runs; MS Pure Error=6,913054
DV: Mpoba1

(1vart(L)
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9749358
(2War2(L) F 9580727
E -, 700899
3lby4L | ,3408327
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Figure 1 — Pareto Chart of standardized effects for diosmin

From the analysis of Pareto Chart (figure 1), it fol-
lows that a change of sodium hydroxide concentration
in the extractant (factor X;) leads to a significant effect
on diosmin recovery. The rest of the effects do not have
a significant effect.

Fitted Surface; Variable: Mpo6a 1
5 3-level factors, 1 Blocks, 61 Runs, MS Pure Emor=6,913054
DV: MpoBa 1

4, eody
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For a visualization of the combination of extrac-
tion parameters for diosmin, which corresponds to the
surface area that takes the maximum value, a graphic
image was obtained in the form of contour diagrams
and fitted surfaces (figure 2).

Fitted Surface; Variable: MNpoba 1
5 3-level factors, 1 Blocks, 61 Runs; MS Pure Emror=6,913054
DV: Npoba 1
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Figure 2 — Fitted surface and contour diagram for dependence of diosmin recovery to factors X; and Xs

The contour diagram shows that the main effect is
the sodium hydroxide concentration of extractant (fac-

tor X;) and as its value approaches 0,02 mol/L, the di-
osmin recovery increases. The addition of the salting-
out agent ammonium sulfate (factor Xs) has no effect.
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Conclusion. It was found that the most significant
factor determining the recovery diosmin from “De-
tralex®” tablets is the sodium hydroxide concentration.
Other extraction factors (acetonitrile concentration, ex-
traction time, centrifugation time, addition of ammo-
nium sulfate) did not have a significant effect. The op-
timal concentration of sodium hydroxide in the extract-
ant is 0,02 mol/L.
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Abstract

The article is devoted to the determination of rational conditions for amonolysis of castor oil and sodium salt
of glycine with the use of a heterogeneous catalyst - zeolites of the Na-X type. A mathematical description of the
dependence of the degree of transformation on the main parameters of the process, namely: temperature and du-
ration of interaction. Ways of using the sodium salt of ricinoylglycine as an effective solubilizer against glaze
substances and a component that inhibits the appearance of mold and has bactericidal properties in the composition
of cosmetic and food products are proposed.

AHoTanis

CratTs NMpUCBsUSHA BU3HAYCHHIO PAIllOHAJIbHUX YMOB aMOHOJII3y PUIIMHOBOT OJIi1 Ta HATPI€BOI COJIi MITILUHY
i3 3aCTOCYBaHHSIM I'€TEepOreHHOro Karanizaropy — 1eoditiB Tuiy Na-X. OtprumMaHo MateMaTHYHUHN OIUC 3alekK-
HOCTI CTYIICHIO IIEPETBOPEHHS BiJl OCHOBHHX MapaMeTPiB MPOIIECY, a cCaMe: TEMIIEPATypH Ta TPHBAIOCTI B3aEMOJII.
3anporoHOBaHO NUISIXW BUKOPHCTAHHS HATPIEBOI COJII PUIIMHOUIMIIIIHMHY, SK e(EeKTHBHOrO CcoJtobii3aropa Bia-
HOCHO IMOJISTHUX PC€UYCBUH Ta KOMIIOHCHTA, 11O HpI/Il"Hiqu MosABY ILUTICHSIBY Ta poABJIIA€ 6aKTepI/IHI/I)IHi BJIaCTHUBO-
CTi, Y CKJIa/li KOCMETHYHHX Ta XapuOBHX MPOIYKTIB.

Keywords: surfactants, amino acids, heterogeneous catalyst, zeolites, amonolysis, castor oil, acyl aminoac-
ids, bactericidal properties, solubilizer, rotatable central composition plan.

Ku1040Bi c/10Ba: MOBEpXHEBO-aKTHBHI PEYOBHHH, aMiHOKHCIIOTH, TE€TEPOTEHHUHN KaTali3aTop, IeoIiTH, aMo-
HOJIi3, PUIIMHOBA OJIisl, aAMUAMIHOKUCIIOTH, OaKTepUIMIHI BIACTUBOCTI, COMIOOLTI3aTOP, pOTOTA0CIFHUNA IICHTpa-
JIBHO-KOMIIO3HMIIMHAN IIIaH.

Beryn. B 6aratsox kpaiHax cBiTY 3pocTae iHTepec
J0 BHKOPHUCTAHHA TIOBCPXHEBO-AKTHBHUX PEYOBUH
(ITAP) Ha ocHOBi amiHOKHCIIOT. PO3BUTOK BHPOOHMII-

TBa amiHokuciaoTHuX [TAP 3ymoBienwuii ix 6ararodyH-
KI[IOHAJIBHICTIO, HU3LKOI0 TOKCHYHICTIO, BIJHOBIIIOBA-
JILHUMH JKepeslaMi CUPOBHHH, Ta HOBHUM 010pO3KJIa-


https://dx.doi.org/10.1155/2013/534830

6 Norwegian Journal of development of the International Science No 51/2020

nanHsM. [Ipomucnosuii Bunyck [TAP Ha ocHOBI amiHO-
KUCIIOT ~ 3AilcHIOETbC B Smonii  (kommaHis
«Ajinomotoy»), IlIBeiinapii (xommanis «Clariant»),
CIIA (xommanis «Sino Lion»), IliBnenniii Kopei
(xommanis «Miwony) Ta iHmmMX kpainax. IIpomyktu
IUX BHPOOHHKIB, TEPEBaKHO, BUKOPUCTOBYIOTH Y
CKJIal MUIOYHX 3ac001B I OCOOMCTOI TITI€HU B SIKO-
CTi aJbTEpPHATUBHU IIOBEPXHEBO-AKTUBHUM PEYOBHHAM
HadToXimMiyHOTO BHpoOHHUITBa [1]. [IAP Ha OCHOBI
aMIHOKHCIIOT € IIIHHUMH H y BUTOTOBJICHHI IPOIYKTIB
XapuyBaHH JUIs OJOBXXEHHS TEPMiHy IPUIATHOCTI B
AKOCTi KoHcepBaHTy [2]. ToMy akTyaabHUMH 3aa4amMu
JUTS. OJIIHHO-)KAPOBOI raly3i € yIOCKOHAJICHHS TEXHO-
Jsiorii oneprkanHs [TAP Ha OCHOBI aMiHOKHCIIOT Ta IHTe-
rpamis IXHbOro BUKOPHCTaHHs IPU BUPOOHHIITBI Xap-
YOBUX Ta KOCMETUYHHX ITPOIYKTIB.

AHaji3 JiTepaTypHHX JaHUX i NOCTaHOBKA
npodJieMn. AMIHOKHCIOTHI TTOBEPXHEBO-aKTHBHI pe-
YOBWHU CTIilKi IO COJICH JKOPCTKOCTI BOIM, MAafOTh Bifl-
MiHHI €MyJBIYIOUi Ta aHTUMIKPOOHI BIACTHBOCTI, SIKi
POOIIATE X IIIHHUMU 5K 100aBKH B pO3pOO1Ii MPOIYKTIB
Xap4yBaHHs, KOCMETHKH, 3aC00iB 0COOMCTOI Tiri€HH i
(apmaneBTHYHUX TPOIYKTIB [3].

ITAP Ha OCHOBi aMiHOKHCIIOT ITHPOKO BUKOPUCTO-
BYIOTBCSI y SIKOCTI €MYJIbraTopiB y XapuoBii IpoMHucC-
JIOBOCTI, HAaNpHKJIa] Y Maprapuaax, MOJIOYHHX MIPOITY-
KTaX, HU3bKOKAJIOPIHHUX MMacTax Ta 3ampaBkax [4].
Kpim TOro, HOBi pO3yMiHHS XapuoBHX 3BUYOK Ta acIe-
KTiB 3JJ0pPOB'sl BUMarae BHECEHHS 3MiH /10 CKJIaIy Ipo-
IYKTiB XapayBaHHS MO0 KaJIOPIHHOCTI, BMICTY XKHpY,
BiTaMiHIB ab0 MiHepamiB, M0 MPU3BOAUTE IO TTOCTil-
HOTO PO3BHUTKY pElEeNnTyp MpoayKTiB. Panimie Ha miam-
pHEMCTBaX BBa)KalM 3a Kpalle BUKOPHUCTOBYBAaTH He-
TIOBHI aIFITIIICPHUHA, 30KpeMa MOHOAIMITIIIEPHHN,
ajie MOBEPXHEBO-aKTHBHI PEYOBMHHU HA OCHOBI aMiHO-
KUCIIOT 3 aHTUMIKPOOHOIO aKTHBHICTIO Ta IIUPOKHUM
aHTHOAaKTepialbHUM CHEKTPOM, BUKIIUKAIOTh BEJIHKHUI
iHTepec K 0arato 00'€qHArOYa aNbTEPHATHBA KOMEP-
[IfHO JTOCTYIHMM HENOBHUM alWIrIilepruHaM B
CKJIaJli Xap4yoBHX MPOAYKTIB. L[i mOBepXHEBO-aKTUBHI
PCYOBHHHM JI0JJaTKOBO 3a0€3IeUyI0Th 3HAUYHy aHTHUMIK-
poOHy aito. MaloTh akTHBHICTB ITPOTH KHIIKOBOI MaJH-
YKHU Ta CAIbMOHENH, SIKi € HaHOUTBIII TOITHPEHUMH T1a-
TOTEHAMH Ta CTBOPIOIOTH CEPHO3HY HEOE3IeKy s
3M0pOB'st FoIuHH [5].

Mertou oJiep>KaHHs OJTHOJAHIIFOTOBUX aMIHOKHC-
notaux ITAP Bifpi3HSAIOTHCS B 3aJIKHOCTI BiJl THUILY
MOBEPXHEBO-aKTUBHUX PEYOBUH (KaTiOHHI, aHIOHHI,
amM(oOTepHi YM HEIOHOTEeHHI), sIKi 30MpaloOThCi OAep-
atu 3 aminokucnot [3]. Bigomo, mo karionni [TAP
MaroTh HaWOIIbLTy OaKTepHUMAHY Ail0 cepell 1HIINX
ITAP.

YrpaBiiHHAM XapuOBUMHU HPOJYKTaMH Ta JiKaMU
CIIA (FDA) B 2005 pomi Oyj0o cXBaJleHO 3acCTOCY-
BaHHA KaTioHakTuBHOTO [TAP — eTminmaypoin aprinaty
SIK KOHCEPBaHTa B XapuOBUX MPOIyKTax [2].

OTpUMYIOTh ETHIIAYPOILJI apTiHaT HUISIXOM €TepH-
¢ikarii apriHiHy 3 €TaHOJIOM 3 ITOJANBIIOK PEaKIlier0
ckiamHoro edipy 3 maypoimxmopugoMm. OTpuMaHHN
eTHIUTAYPOINl apTiHaT BUIUISIOTH Y BUTIISAL TiIPOXIIO-
punHOi coxi. BiH mpu3HadeHn# U1 BUKOPUCTAHHS SIK
KOHCEpBAHT Yepe3 BUPAXKECHY AHTUMIKPOOHY aKTHB-
HOCcTh. ETHimaypoin apriHat OyB Tako)X CXBaJICHHH SIK
Oe3nevHuil Xap4oBUil KOHCEPBAHT A0 225 Mr/kr (ppT)
[2].

Etnnnaypoin apriHatr € akTHBHUM NPOTH OakTe-
piit, Bomopocreii Ta rpubiB. BiH BUKOPHCTOBYETHCS SIK
OararoyHKIIOHATEHII KOMIIOHEHT B PELENITYpax Ko-
CMETHYHHX ITPOIYKTIB 3 3asBJICHUM 3aCTOCYBAHHSIM SIK
AQHTHUCTATHYHMH 3aci0 1 K MOBEPXHEBO-aKTHBHA PeY0-
BUHA 3 aHTUMIKpDOOHUMH BIIACTUBOCTSAMH Y PELENTY-
pax kocMeTHuHHX BupoOiB. B 2007 poui €Bpormeiicbke
areHTCTBO Mo Oesrmeri mpoaykriB xapuyBaHHs (EFSA)
BIIPOBAIJIO €THIUIAYPOLT apTiHAT K Xap4OBY JOOABKY
JUTSI BAKOPHUCTAHHS B 0€3aJIKOTOJIbHUX HAIMoAX Ta Gpy-
KTOBHUX COKaX, B COJICHIH puOi Ta M’SICHUX MPOJYyKTax
[6].

B matenri [7] 3amponoHoBaHO 3aCTOCYBaHHS Ha-
Tpi€BOi COJI PULIMHOWLI TIIIMHY SK aHTHMIKpOOHOTO
KOMITOHEHTa B KOCMETHYHHX 3ac00axX Ta MPOAYKTax
XapuyBaHHA. TEeXHOJOTIS OJepaHHSA HATPIEBOI COIi
PUIMHOLI TTIIHWHY MPOCTIlIe B MOPIBHSIHHI 3 1HITUMH
TEXHOJIOTIIMH ITTOBEPXHEBO-aKTHBHUX IOXIIHUX aMi-
HOKHCIOT. OTPUMYIOTh HATPIi€BY CiIb PHUIMHOLI TITi-
IUHY IDIIXOM aMMOHOITI3Y PHUIIMHOBOI OJTii HATPi€BOIO
CULTIO TITNWHY 3 BUKOPHCTAaHHAM B SKOCTI KaTai3a-
Topy riinepary Harpito [8]. HoBum pimeHHsM € 3acTo-
CyBaHHJ B SIKOCTI KaTajizaropa neouitis tumy Na-X.

MerTa pociixzkeHHst. MeTa nossirae y BU3Ha4eHHI
palioHaNIbHIX YMOB aMOHOJII3y PHUIIMHOBOI OJIil Ta Ha-
Tpi€BOi COJIi IIIIKHY 13 3aCTOCYBaHHSIM FeTEPOreHHOTO
KaTajizaropy — neoutitis tuiry Na-X Ta orpumManHs 3a-
JISKHOCTI BEIMYMHM CTYIECHIO MEPETBOPEHHS PUIIHHO-
BOi 0OJ1ii B HATpi€BY CUTh PUIIMHOUIIITIINHA BiJl OCHOB-
HUX ITapaMeTPiB MPoIecy.

Martepianu i MeToan gocigKeHHS. AMOHOII3
PHUIIMHOBOI 0JIii HATPIEBOIO CIJUTIO TUIIIIMHA TTPOBOIHIH
3rifiHo 3 [8], ajie B SIKOCTI KarayizaTopa BUKOPHCTOBY-
Bamu neonitu tury Na-X 3 posmipom mop 9 — 12 A
kommnanii OO0 "XapskoBnpomxum" (Ykpaina).

LleomiTH mpeACTaBISAIOTE COOOI0 MIKPOIIOPHCTI
KPUCTAJIIUHI aFOMOCWIIKATH, IO 3YCTPIYarOThCA B
npupoii abo MOXKyTh OyTH cHHTe30BaHi. Y (apxKe3uTiB
(FAU) tuny X cuctema B3a€MO3B’SI3aHUX MMOPOXXHHH
Ma€e TeTpaelpuiHy CTPyKTypy. B Tabmuui 1 HaBeneHi
ix BmactuBocri [9].

Taomums 1
BaacruBocTi neoJiriB tuny X.
Haspa Tun Kananis I[iaMeT.p KaHaIiB a0o 06’em op, BinH(_)LueHH;I
BiKOH, HM MJ1/T Si/Al
Ieonir TpI/IBI/IMi,pHi KaHaITH, OPOXKHUHH
X 3’e¢/IHaHl BIKHAMH, 0,75 0,35 1-15
TeTparoHajJbHa CTPYKTYpa
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Konu ionn Al samimators ionn Si** B Terpa-

e/Ipi, TO Taka CTPyKTypa Ma€ HeraTUBHHH 3apsill, SKUH
KOMIIEHCYIOTh KaTionamu Na™t. Takuii eoit mo3Hava-
10Th 5K Na-X.

Ha moBepxHi 1IC0ITiTiB € KUCIIOTHI IEHTPH, 10 Ma-
I0Th KaTaIiTHYHY aKkTuBHICTh. Lleonitn sk Karamiza-
TOpH HAHOLIBII BiTOMI B TIpoIiecax KpeKiHry Hadtu [9]

3a pe3ynbpTaTaMu anpiopHoi iHpopmarii Oyio Bu-
3HAYeHO HalBaImBimi ()akTopw, IO BIUIMBAIOTH HA
YMOBH aMOHOJII3y pUIIMHOBOI odii. [Tomyk parioHans-
HUX YMOB aMOHOJIII3Y PUIIMHOBOI 0ii BigOyBaBCs 3 BH-
KOPUCTaHHSM METOJy MaTeMaTH4HOTO IUIaHyBaHHS
eKCIIepUMEHTY. BUKOPHCTOBYBalM IEHTpabHE-KOM-
MO3MIiHE POTOTa0EIbHE IUIAHYBaHHS IPYroro Io-
psaaky (IKPIT) 3 HactymHOIO 0OpOOKOIO pe3yibTariB
peanizanii many B nporpami STATISTICA 12 i Mi-
crosoft Excel.

Pe3ynabTaTn gocaimkenn. PesympraTom peakmii
aMOHOIII3y PUIIMHOBOI OJIi1 HATPIEBOIO CUILTIO TIIIMHA
B MIPHUCYTHOCTI T€TEPOTEHHOTO KaTalizaTopa € iHHAH

MPOJYKT, a caMe COJli allMJIaMiHOKHCIIOT, SIKi € alibTep-
HaTHBOIO MTOBEPXHEBO-aKTUBHUX PEYOBMHAM Ha OCHOBI
ankinacynbdaris [8] Ta mposBIAIOTE OaKTEPULIINIHI BIa-
CTHMBOCTI, 1[0 JI03BOJISIE 3aIPOIIOHYBATH BUKOPHCTOBY-
BaTH iX B SKOCTI aHTHMIKPOOHOTO KOMIIOHEHTa Yy
CKJIali KOCMETHYHHX 3acO0iB Ta MPOIYKTIB Xapdy-
BaHHSA [7].
3rigao 3 [10] 3ampormoHoBaHO MICIST PeaKIlii aMo-
HOJII3y BUAUISATH allMIIaMiHOKHCIIOTH 3 BUKOPHUCTAHHSAM
COJISTHOI KUCJIOTH, @ B HACTYITHOMY HEHTpalizyBaTu ix
TIIPOKCHAOM HATPilO AJIS OTPUMAaHHS alMIaMiHOKFIC-
sot. Tomy B cepii gocmiais ( 13 gocmiais), MpOBOIUIH
aMOHOJTI3 PUIIMHOBOT OJIiT TJIIIIMHATOM HATPIIO 3 BUKO-
pHCTaHHSM KaTaiizaropa — neomitiB Tuy NaX i oxep-
KyBaJIM HATPI€BY CUTb PULMHOUITIIIMHY 3 SIKOi MOTIM
BUAULUTH allMIaMiHOKUCIIOTH Ta BH3HAYaNM ii 4HCIIO
Helirpamizanii. [IOpiBHIOIOYM TEOpPETUYHE 3HAYCHHS
YH 3 BH3HaYeHUM EKCHEPUMEHTAIFHO MOXKHA po3pa-
XYBaTH KiJIbKiCTh aKTUBHOI PEYOBHHH, TOOTO armIaMi-
HOKHCJIOT, y BifcoTkax. Lleii moka3Huk oOpaHO mapa-
METpPOM BiITyKy MaTpulli IiaHyBaHHs. PiBHI Ta iHTEp-
BaJu BapiroBaHHs (DaKTOPiB HaBeJCHI B TaOnUI 2.
Tabnuns 2

PiBHi Ta iHTepBa/u BapiloBaHHs (aKTOPIB.

DaxTopu Temmnepatypa nporuecy, °C TpuBasicts B3aeMoJii, XB
Kon X4 X2
OcHOBHHUH piBEeHB, Xio 155 225
InrepBan BapitoBanHs, AX; 10 75
BepxHiii piBeHb, Xmax 167,07 291,21
HuxHiit piBeHb, Xmin 152,93 248,79
Bepxus 3ipkoBa Touka, +v2 170 300
Huxns 3ipkoBa TOuKa, -vV2 150 240

Marpuiisl IIaHyBaHHs €KCIIEPUMEHTY, [0 MICTUTh 3HAY€HHS (DAaKTOPiB B HATYPAIbHOMY i KOJOBAHOMY BH-
TS, & TAKOXK WOT0 Pe3yJIbTaTH MPEICTABIICHI B TaOIUII 3.

Tabmums 3
Martpuus nJjaHyBaHHs eKCIIEPMMEHTY Ta ioro pe3yJabTaTH
DaKTOpH B HATYPATHOMY BUFIAL ®daxTopu B KOJIOBAHOMY KinbkicTh akTHBHOI pedo-
BUTJISLIL BUHU, %
Ne Temneparypa npo- TpuBamicTs B3aEMO-
J0cC- ° Xl Xz Y
. ecy,°C i, XB
Iy

1 152,93 248,79 -1 -1 65,70

2 152,93 291,21 -1 +1 72,06

3 167,07 248,79 +1 -1 71,20

4 167,07 291,21 +1 +1 64,80

5 150 270 2 0 52,14

6 170 270 +/2 0 80,20

7 160 300 0 2 71,20

8 160 240 0 +-/2 73,40

9 160 270 0 0 84,76

10 160 270 0 0 84,46

11 160 270 0 0 83,40

12 160 270 0 0 82,00

13 160 270 0 0 82,50

CTOCOBHO IpoIIeCy, IO AOCIiIKY€ETCS, OyiI0 00paHO (QYHKIIIO BIATYKY, SKa Ma€ BUTIISL MIOJIIHOMY JPyTOTo

CTYTIEHIO:

Y=bo + b1X1 + boX> + baX? + baX?; + bsX1Xo

1)



8 Norwegian Journal of development of the International Science No 51/2020

ne Y — cTyminb nepetBopenHsi, %; Do — KoHCTaHTa; X1 — TeMIepaTypa nporiecy, °C; X2 — TPHBaNICTh MpoLecy,
XBWIMHH, D1, Dy, b3, ba, bs — koedittienTr 115 KOKHOTO €71eMeHTa MOJIiHOMA.
Po3paxyHok koediuieHTiB mpoBoamu 3a popmynamu 2 — 5 [11]:

A N n N
b= 125 +2) D v = 2l Y Y xhuy] (2)
u=1 i=1u=1
N
LS
;= Nu=1xm YVu ®)
€2
bij = N_7\4 L Xiy xjuyu (4)

N
A
by = (€21 + 20K, = n] ) by +

u=1
N
+C2(1 - 1,) Z

n
i=1u=1

2 L ©
XiuYu — 27\4C Z Yu
u=1

ne N — KUTbKiCcTh TOCTiAIB, N — KUTBKICTh (haKTOPiB.
B pesymnbTati BiAMOBIAHUX PO3paxyHKIB OTpUMaHO PiBHSHHS perpecii, sike mpeacTaBieHo Bupa3oM (6) B Ko-
JIOBOMY BUIJISAML:

Y=83,42 + 4,74 X1- 0,57 Xo— 8,76 X*1 + 2,14 X% — 3,19 X1.X>
HacTymHuii aHami3 eKCIepIMEHTATFHUX JaHUX OYJI0 BUKOHAHO 3a qoroMororo nporpamu STATISTICA 12.

Jnst mepeBipKy 3HaUYIIOCT] KOoeinieHTiB B piBHAHHI perpecii (6) 6yno modynoBano niarpamy Ilapero, siky
TIpezcTaBlIeHo Ha pucyHKy | (L — miniitHUMit edext, Q — KBagpaTHIHUIA €PeKT).

Temnepatypa npouecy, C(Q)

TpusanicTs B3aemogii, xa(Q)

(1)Temneparypa npouecy, C(L) 7 2,372626
1Lby2L -1,129
(2)Tpusanictb B3aemonii, xs(L) -,285638
‘ p=0.65

Ouinka edexty (AGCOTOTHE IHAUCHHA)

Pucynox 1 — diaepama Ilapemo

AHani3 1aHMX, IPe/CTaBICHNX Ha PUCYHKY 1, Mokasye, o eeKTH B3aeMO/IIl TPUBAJIOCTI 1 TeMIepaTypu
MIPOIIECy Ta JIiHilHa TPUBAIICTD B3a€EMO/II] € HE3HAUYIIMMH, OCKUIBKU HE IEPETHHAIOTh BEPTHKAJIBHY JIIHIIO, 110 €
95 %-Bot0 I0BIPUOKO HMOBIPHOCTIO.

AJICKBaTHICTH OTPUMAHOI MOJIEINI IEePEBIpsIIaCh METOIOM AUCIEPCIHOTO aHaMi3y, pe3yIbTaTH SIKOTO MpeI-
craBlieHi B TaOimI 4.

(6)
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9
Tabnuus 4
JAucnepciiinnii anami3
Cyma kBa- Cryminp Cepene 3Ha- F- xpute- PiBenb 3HauymIO-
(DaKTop . YCHHA KBa,upaTa, o .
aparis, SS | cBo6oaw, df MS piii cTi, P
(1) Temneparypaipo- | 79 76q 1 179,7677 5,62935 0,049415
uecy, C(L)
TeMHep"‘TCy(fg)“p"”ecy’ 534,223 1 534,2230 16,72898 0,004630
(2)TpuBanicts B3aeMo- |, g4z 1 2.6055 0,08159 0,783223
i, x(L)
Tp“Ba“‘g"(giaeMoﬂ“’ 246,133 1 246,1334 7,70757 0,027446
1L ma 2L 40,704 1 40,7044 1,27464 0,296098
Yucra moxmubka 223,538 7 31,9340
3aranLHa ?r}llll;/la KBaHpa— 1144,245 12
KoedirienT nerepminamii R? =0,80464

CkoperoBanuii koedilieHT netepminarii R2, ;=0,6651

Jani HaBeneHi B Ta01. 4, 30KpeMa BICYTHICTh yTpaTH y3ro/pKeHOCTI (piBeHb 3HadyIiocti P >0,05) Ta 3Ha-

a/IeKBaTHO OIIMCYE BIATYK.

YeHHS KOe]ilicHTIB (R? i Rﬁd j ), ONMU3BKI IO OAMHUIN, JO3BOJIAIOTH 3pOOUTH BHCHOBOK, IO OTPHMAaHA MOJEITH

i po3paxyHKy piBHSHHS perpecii y (i3HIHHX IepeMiHHIX BUKOPHUCTOBYBAIH (HopMymy 7:

_ ZiXio
AX,

X;

Y

3aJe)KHICTh CTYIIEHIO IEPETBOPEHHS Bl OCHOBHHUX IapaMeTpiB IPOLECy aMOHOMI3Y Y (Di3NYHUX MepEeMiHHUX
Ma€e BUIJISIA:

Y=22473,35 - 271,09 Z, — 0,88 Z% + 0,03 ZZ — 12,60 Z,

I'padiuni 300paXkeHHS 3aIEKHOCT] TEMIIEPATyPH MPOLIECY Ta TPUBAIOCTI B3a€MOJIi1 HaBeIeHI Ha pUCYHKax 2
i3.

o \\\\\\W‘\\\T\\ \§\\\\\\\ AWE ALY \)\

(8)

Il > 80
M < 80
<70

Pucynox 2 — 3anescnicms memnepamypu npoyecy ma mpuganicms 63aemMo0ii: MoOenb NOBEPXHi Gi02YKY
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310

300

290

280

270

260

TpueanicTe B3aemogil, x8

250

240

230

148 150 152 154 156 158 160

168 170 172 24 <40
Il <30

i <20

162 164 166
Temnepartypa npouecy, °C

Pucynok 3 — 3anesicnicme memnepamypu npoyecy ma mpusanicms 63aemMo0ii: NPoeKyis NOBEPXHI 8I02YKY

Sk MoXHa croctepiraTv, HaOLTBIII 3HAYCHHS
ctynens neperBopeHHs (Oinbie 80%) 3HAXOAUTHCS B
iHTepBaii Temneparypu 162°C Ta TpuBasIoOCTI Iporecy
270 XBUIIKH.

B xoni cTaTHCTHYHOTO aHaNi3y BCTAHOBJIECHO Ki-
JBKICHY 3aJIeXKHICTh (y BUTIISAL perpeciiiHoi mMomeni)
CTYNEHIO MEepeTBOPEHHsI (KLTBbKICTh aKTHBHOI peyo-
BUHH — PUIUHOUITIIILIMHY) BiJl TEMIIEPaTypy Ta TPUBA-
JIOCTI B3a€MOJIi1 PUIIMHOBOT OJIii Ta HATPIEBOI COJII IITi-
IMHY B IPUCYTHOCTI T€TEPOr€HHOT0 KaTralli3aTopy —
neouiTiB Trmy NaX Ta ofepikaHo piBHSIHHS perpecii,
SIKE aJICKBaTHO OITUCY€E MOBEPXHIO BIITYKY.

HartpieBa cinp pHIMHOUITIIIIMHY, IIO YTBOpIO-
€TBCS B PE3YJIBTATI PeaKIlii Ma€ OBTHUH KOJIIp Ta HOMi-
OHy Ha BICK TEKCTYpy 3a KIMHAaTHOI TeMIEepaTypH,
mpencTaBisie coooro anioHakTHBHY [TAP, 1o po3unns-
€TBCA Y BOJI 3 YTBOPEHHSIM IPO30pOTro po3unHy. [Tomi-
YeHO, 10 Y BOAHUX PO3YWHAX HATPi€Ba CLJIb PUIIMHOLI-
TIIIMHY 3[1aTHA MPOSBISATH YHIKaJIbHI BIACTHUBOCTI, a
caMme COJIIOOLTI3yBaTH BIJIHOCHO MOJISIPHI PEYOBUHH,
Hanpukian edipHi onii. ToMy HaTpieBy cijb PUIIMHO-
UITIIIMHY MO’KHA BUKOPHCTOBYBATH B CKJIaJli HOBHX
KOCMETHYHUX TPOAYKTIB [7].

BuznaueHo e(eKTHBHICTH aHTUMIKPOOHOT Aii BO-
JHHUX PO3YHMHIB HATPIEBOI CONI PUIMHOUITITIIUHY pi3-
HOI KOHIIGHTpamii Ha IJICHSABY, IO yTBOPIOETHCS B

MIPOXYKTaX XapdyBaHHS TAaKUX SIK X1i0, CHp Ta PPyKTH
[7]. Bu3sHaueHHS aHTUMIKPOOHOI IyTIUBOCTI BigOyBa-
J0Ch SIKiCHUM (auy3ifHIM) METOIOM, SIKAH TTOJIATAE B
BHCA/KEHI Ha arapoBY IUIACTHHY IIUTHOBUX OPTaHi3MiB,
SIKi TIATAI0TH BIUIMBY aHTHOAKTEPiaIbHOTO 3ac00y, BU-
KOPHUCTOBYIOUH IPOCOYECHI CTEPHIIbHI TUCKH (DiTBTPY-
BajbHOro mamepy. Ilicis BiamoBimHOro meEpioay
BIUIMBY BHMIPIOIOTh PO3MIp 30HH TaJIbMYBaHHSI POCTY
HaBKOJIO 30HU JIMUCKY Ta BBAXKAIOTh i1 MOKA3HUKOM aH-
THbakTepianbHol eexTHBHOCTI [12].

BcranoBineHo, 1110 Ipy KOHIEHTpALii BOJHOTO PO-
34MHY HATPi€BOI colli pUIMHOUIIIIIUHY Oinbiie 10%
nannii [IAB crnpusie TpUrHiYCHHIO TUTICHABUX I'pUOIB
Ta iHI01 Mikpodutopu [7].

Tomy 3acTocyBaHHs HaTPi€BOT COJIi PULIMHOLIIIII-
IUHY SIK CKJIaJ0BOi YaCTWHH KOCMETHYHHX, MHIOUHX
3ac00iB, a TAKOXK XapPUOBHX MPOAYKTIB € €PEKTHBHUM
JUTSL TIOIOBKEHHST TepMiHy iX 30epiraHHs Ta poO3IIu-
PEHHS aCOPTUMEHTY MPOAYKTIB Ha iX OCHOBI.

J1ist moJJoBXKeHHs TepMiHY 30epiraHHst IHHOBaILii-
HOT'O KOHJIUTEPCHKOT0 BUPOOY, KU MPE/ICTABIISIE CO-
00K TPOMYKT 3 IHTPEMIEHTIB POCIUHHOTO IOXO-
JOKEHHSI, BUKOPHCTaHO HATpi€BY CUIb PHUIIMHOLIIII-
mmHy B Kutbkocti  0,87r wa 100r mpomykry.
ExcrieprMeHTanbHa penentypa Takoro NMpoayKTy Ha-
BeJEeHAa B TaOIuIl 5.

Tabmums 5

Peuentypa iHHOBaLiiiHOr0 KOHAMTEPCHLKOr0 BUPOOY

HaliMeHyBaHHSI CUPOBUHU

Burparu cupoBuru Ha 600 T TOTOBOT MPOAYKIIi, T

[MTmoHo 200
KokocoBa cTpyxka 80
CiK TUMOHY 35
Lenpa muMonHy 5

Men 140

Bona 230
Baninin 1
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BurorosieHuil 3a €eKCIIEPUMEHTAIHOIO PELIEHTY-
POIO KOHAUTEPCHKUI BHPIO Ma€ XOPOII OpPraHOJIeTH-
YHI BIACTUBOCTI, MOBHICTIO MiXOAUTh JIJIs JTFOICH 3 He-
MEPEHOCHUMICTIO JIAKTO3U 200 JUIs BEreTapiaHIiB.

BucnoBku. JloBeneHO MOXIHMBICTE BHKOPHC-
TaHH meomiTiB Triry NaX sk karamizaropa B peakiii
aMMOHOJII3Y aIMITIIIEPUHIB — JKHUPIB 3 MMOXITHUMHA
AMIHOKHCIIOT.

BusnaaueHo parioHanbHI yMOBH aMOHOII3Y PHIIU-
HOBOI OJTii HATPi€BOIO CU/UTIO TJINHWHA B MPUCYTHOCTI
TeTePOTeHHOTO KaTaiizaTtopy — eomitiB Tamy NaX, a
came Temrieparypa 162°C ta TpuBaiicTh B3aemoii 270
XB.

3arpornoHOBaHO BUKOPUCTOBYBATH HATPIEBY Cillb
PULMHOUIIIIIMHY Y CKJIaJl IHHOBAaLlifHOTO KOHAUTEP-
CBKOTO BHPOOY ISl OJOBXKEHHS TepMiHy 30epiranHs
Ta y CKJaJli KOCMETHYHHX 3ac00iB, 3 OISy Ha edek-
TUBHY OaKTepUIUIHY Hito 3a3HadeHol [TAP.
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Abstract

A retrospective study of the forgotten hypothesis of Paul Dirac, about the generation of an electron and a
proton from a vacuum, makes it possible to reveal new facts confirming the promise of the ideas expressed by
Dirac. It is possible to determine the conditions necessary for an asymmetric reaction with respect to the mass to
proceed, to establish the physical properties and structure of charges that form stable particles. The results obtained
can be used to predict the decay options for any particles, including those unknown today.

AHHOTaNNA

PerpocnekTrBHOE HccnenoBanue 3a0biToi runoressl [lons Jlupaka, o TeHepaly u3 BaKkyyMa dJeKTpoHa U
IIPOTOHA, TO3BOJIACT BBIABUTH HOBBIC (1)aKTI>I, MOATBEPKAAIOIIHNE TEPCIIEKTUBHOCTD BHICKA3aHHBIX III/IpaKOM I/I)Z[CIZ.
YnaeTc;I OIpEACIUTDL YCIIOBUA, HCOGXOJII/IMLIC JJIA IPOTEKaHU A HCCI/IMMC’[‘pI/I‘IHOﬁ OTHOCHUTEJILHO MacCChl pC€aKIUuu,
YCTaHOBUTH (1)I/I3I/I‘IeCKI/Ie CBOICTBa U TUNMOTETUYCCKYIO CTPYKTYpPY 3apsa0B, (bOpMI/IpyIOHII/IX CcTaOWIbHEIE Ya-
CTHUIIBI. HOJ‘Iy‘IeHHLIe PE3YJIbTATBI MOTYT HUCIIOJB30BATHCA [JISI IPOTrHO3UPOBAHMS BApUAHTOB pacriajga J'IIO6BIX, B
TOM YHCJIC, HCU3BCCTHBIX CCroaHs 4YaCTHII.

Keywords: Paul Dirac, basis, basic charges, dissociation, particle structure, verification of Dirac's hypothesis,
new conservation law.
KuaroueBsie ciioBa: [Tons upak, 6a3uc, 6a3ucHbBIE 3aps/Ibl, JUCCOIHUAINS, CTPYKTYpa YacTHII, Bepr)UKAIIL

runotessbl Jlupaka, HOBbIM 3aKOH COXPaHEHUSI.

Beenenne

M3BeCTHO HECKOJBKO (DU3MYECKUX MapajOKCOB,
IpUYEM C TEUEHHEM BPEMEHHU UX YMCIO, M0 KpaiHel
Mepe, He yMeHblaeTcs. [IpuurHa BOSHUKHOBEHUS Ma-
PaOKCOB OOBSICHSIETCS OTCYTCTBUEM COOTBETCTBYIO-
IIUX aHAJIOTUH, B Pe3yNbTaTe Hall MO3L HE MOXET
MPEJCTaBUTh KapTUHY HEU3BECTHOrO ABIeHUA. OHAKO
BO3MOJKHO JIpyroe OOBSICHEHHE: - JIeNO HE B OTPaHH-
YEHHOCTH YEJIOBEYECKUX CIIOCOOHOCTEH, a B UCTIONB30-
BaHWU HEBEPHBIX MPENCTABICHUN O peanbHOCTH. B
3TOM Ciydae €AWHCTBEHHBIA MyTh BBIXOAA U3 TYNHKa
COCTOUT B HU3BMCHCHHU BOCIIPUATUA OKPYKAIOUICTO
mupa. PeasqbHOCTh (HallM MpeCTaBieHNs) U Gu3nde-
CKas peanbHOCTh ((PU3MUECKHH MHp) MOTYT 3HAYH-
TENBHO OTJINYATHCS.

IToctaBuM cnenyronryro 3agady: Ha OCHOBaHUU
M3BECTHOT'O KCIIEPUMEHTAJIbHOTO MaTepraa, Heo0Xo-
VMO TIOCTPOMTH MOZETbh (PU3NYECKOW pPEaNbHOCTH,
UMEIOIYI0 MUHUMAJIBHOE YHCIO MpOTUBOpeunid. s
9TOr0 MbI BEPHEMCS B MPOIILIOE, U MOMbITaeMcsl OOHa-
PYKUTb HECKOIBKO «KPUTHYECKHX TOUEK» B 3BOJIIOLIMN
UJEH, Tocae KOTOPBIX Pa3BUTUE HAyKU MOIJIO MOUTH
10 ApyroMmy myTH. BeposiTHO, ofHa M3 TakMX TOYEK
cBsizaHa ¢ umeneM llons Jupaxka.

B komnue 20-x romoB mporuioro Beka JIupak mnpe-
MOJIOXKMII, YTO BaKyyM 3aIlOJIHEH Mapoi 4acTHll, UMe-

IOIIUX IMTPOTUBOIIOJIOKHOEC 3HAYCHUEC CITMHA U DJICKTPHU-
yeckoro 3apsaa. [eiictButensHo, cimycts mapy et K.
AHzIepCceHOM OBbUT OTKPBIT «@HTHUAJIEKTPOH» - TI03H-
TpoH [1]. Omucanne Bakyyma, 3alOJHEHHOTO 3JIEK-
TPOH-TIO3UTPOHHBIMHU TTapaMH, ObIIO Ha3BaHO «IBIPOY-
HOW» Teopuel Jupaka, a mpeacka3aHue CyIIeCTBOBa-
HUSL TIO3WTPOHA CUMTAETCS CETOAHS  KpPYNHBIM
JIOCTHKEHNEM KBAaHTOBOM (DU3UKH.

OmHako TEepBBINA, OCHOBATEIHFHO 3a0BITHIN, BapH-
aHT TUnoTe3b! Jlupaka, MIMeNn 3HAYUTENbHOE OTIHYHE.
Jupak npeamonokun [2] cymecTBOBaHHE HECHMMET-
PHYHO#, OTHOCUTEIBHO MAacChl, pEaKIuH, TeHEPUPYIO-
1IeH He nmapy JIEKTPOH — MO3UTPOH, a IJIEKTPOH U IPO-
TOH. ITpoTUB 3TOM rMNOTE3B! PE3KO BHICTYNIUIM [ 'epmaH
Beiuns, Urops Tamm, PoGept OnnenreiiMep 1 MHOTHE
npyrue. [locne kputuku, [Jupak nepenucan runorTesy
B COBPEMEHHOM BHJIE.

Llenbro maHHOM paOOTHI ABISIETCS pa3BUTHE U Be-
puduKanys IMEHHO IIEPBOTO BapuaHTa TUIOTE3bl J{u-
paka.

I'eHepanns W3 BaKyyma 4acTHI] BOBCE HE O3Ha-
YaeT, YTO B BaKyyMe IPHCYTCTBYIOT Iapbl TaKuX da-
ctull. [IpocTpaHCTBO NOKHO OBITH 3AIIOJIHEHO HEKO-
TOPOH MEPBUYHON CyOCTaHIMEH, SIBISIOMIEHCS HCTOY-
HUKOM Jt00BIX (opMm Marepuu. Kceratm, omHuM u3
TNEPBBIX TOHATUEC «CBIPHE IJId MaTEpur» BBCII CHIC
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npeBHerpeueckuii punocod maeanuer [lnaton. Haso-
BEM MCTOYHHK MaTepuu «Oazucom» (basis), a komrmo-
HEHTHI 0a3uca — «0a3uCHBIMH 3apsaaMuy.

Beuto ycraHOBiE€HO, YTO, TPH OIpPEAEIEHHBIX
YCIIOBUSIX, Oa3MCHBIE 3apsi/ibl, B TOYHOM COOTBETCTBHU
¢ runote3oil Jupaka, MOryT co3gaBaTh JIBE€ Maphbl 4a-
CTHII Pa3ITUYHON MACCHI: IPOTOH - AIEKTPOH HJIM aHTH-
MPOTOH — O3UTpoH. OmpeneneHne 3apsaaoBoi CTPYK-
TYpBI 3THX YETHIPEX YaCTHUI[ ITO3BOJIMIO «IEKOTUPO-
BaTh» COCTaB OCTABIIMXCS IBYX CTAOMIBHBIX YACTHUII:
(hoToHA M HEUTPHHO.

IIpu 3anucu peakuuil pacnana ¢ UCIOJIB30BAHUEM
0a3HUCHBIX 3apAa0B MMPOABUIINCHE HOBBIC, HCU3BECTHLIC
CeroJiHs, YHUBEpCAIbHbIE 3aKOHOMEPHOCTH. Y JaJIOCh
OIIPEJICTINTh TPYIIHBI CIEACTBUN (IPaBJI), B YaCTHO-
cTH, OblJIa MOJPOOHO paccMOTpeHa IpyIina, OCHOBAaH-
Hasl Ha YeTHOCTH 4Kcia 0a3HCHBIX 3apsioB. DTO MO3-
BOJIMJIO CBECTH BEpU(PUKAINIO PACCMOTPEHHOH THITO-
Te3bl K (POPMAaIbHOIN MPOBEPKE BBHITTOTHEHUS HPABUI
pacmama YacTHII, WCIIONB3YS IUIsI KOHTPOIS OO0IIeno-
CTYITHYIO CIIPaBOYHYIO JIUTEPATYPY.

1. IoBTOpHOE
Jupaka

OmnpenenumM ycioBusi, HEOOXOIUMBIE JUIS BBIITOJI-
HEHHs TUIOTe3bl Jlupaka. 3amuiieM JBe THIIOTETHYC-
CKHE pEeakIHy IUccoluanvy 0a3nuca Mo 3JIeKTpude-
CKOMY 3apsiIy M TI0 MOMEHTY UMITYJIbCa:

. N -

basis— q"+q =0; @
. . -

basis— S*™+S™ =0. 2)

PeanpHas gacTuma xapakTepu3yeTcsi OmpeeeH-
HBIM Ha0OPOM BEITMYNH, B TOM YHCIIE, DICKTPUICCKAM
3apsiioM M COOCTBEHHBIM MOMEHTOM HMMITYJIbca (CIH-
HOM). Bo3HuUKaeT He TpUBHAIBHBIN BOIPOC O B3aUMO-
CBSA3HU DJICKTPUYCCKUX U MEXaAaHNUYCCKUX BEJIMYHUH, T.€. O
CYIIECTBOBAaHUM WJIM OTCYTCTBHU B NPUPOJIE pa3iiny-
HBIX COYeTaHui (KoMOMHaNWiT) TapaMeTpoB OA3UCHBIX
3apsIoB.

DNEeKTPUYECKUN 3apsa]l U MEXaHUYECKUI MOMEHT
MOTYT MPUHUMATE PSIIT AUCKPETHBIX 3HAYCHUH. MUHH-
MaJIbHOMY Ha0Opy COOTBETCTBYIOT TPH 3HAUEHHS JJICK-
TPHYECKOTO 3apsAaa U TP 3HAYCHUS COOCTBEHHOTO MO-
MEHTa UMITYJIbCa, B OTHOCUTEIIEHOM BH/IE OHU PaBHBI:

q=1 0;,-1; ®)
S=1/2; 0;-1/2. (4)

W3 5THX BEIMYMH MOXKHO COCTaBHThb TOJIBKO Ye-
ThIpe KOMOWHAIIAH, HE HAPYTIAFOIINE 3aKOHEBI COXpaHe-
HUS SJICKTPUICCKOTO 3apsiia 1 MOMEHTA UMITYJIbCa;

basis— (1,1/2)+(-1,-1/2)= A+ B;(5)
basis— (0,1/2)+(0,-1/2)=a+Db; ()
basis— (1, -1/2)+ (-1, +1/2); @)
basis — (1, 0) + (-1, 0) . (8)

l'unoresa /lupaka v mpuHATOE paHHee Orpeese-
HUC «MCTOYHHMKA» MPEAIONATaoT, YTO IPYTUX UCTOY-
HUKOB MaTEepPHH HE CYIIECTBYET, TOT/Ia TUCCOIMALINS
0a3mca JODKHA IPUBOIUTH K BOSHUKHOBEHHUIO Pa3HO-
00pa3HbBIX, B TOM YHUCIIE, IPOCTHIX CTPYKTYP, COOTBET-
CTBYIOIINX CTAOWIBHBIM uacTHiaM. M3 peakrmu (8)

HCCIeJ0BaHUuE IrUIoTe3bl

MOXXHO NOJYYUTH TOJBKO YaCTHULbI, HC UMCIOLINE 006-
CTBEHHOI'0O MOMCHTa HMMITYJIbCa, - TaKUX CTaOMIIBHBIX
YaCTHIl B IPUPOJIE HET.

U3 peakiyu (7) MOKHO MOTYyYUTh YACTHIBI, UME-
IOIINE IEKTPUUECKHUI 3apsil U COOCTBEHHBIII MOMEHT
UMITYJIbCa, HO TOJOOHOTO COYETAHHUS IapaMeTpoOB Y
CTaOMIBHBIX YacTUIl He BcTpedaerca. OcraBmmecs
kombOunarmu (5) u (6) pasperieHsl U UMEIOT CIEIYI0-
IIyI0 OCOOCHHOCTB: 3apsi/ibl B KaXIOH M3 Map UMEIOT
HEHyJIeBOM cnMH. DOpMallbHO MOXHO CUHUTATh, YTO
JNEKTPUYECKHI 3apsi He SBISETCS OTIENBHBIM, «0CO-
OBIM» 3apsJIOM U BO3HHKAET TOJILKO COBMECTHO C MO-
MEHTOM HMITyJIbCa, IPUYEM 3TH COCTOSIHUSI B Oaszuce
OKBUBAJICHTHBI:

basis= AB=ab. 9)

HazoBem kommonentsl 6asuca A, B, a,b «6a-

3UCHBIMH 3apsiaamm». Yerblpe O0a3uCHBIX 3apsiia
MOXKHO Pa3ZIeiNTh Ha J[Ba THIIA: IIEPBBII TUII IPEACTAB-
JISIFOT IBA 3apsi/ia, NMEIOIIHE TTOJIOKHUTENBHBIN WIH Hy-
JIEBOH 2JIEKTPUUYECKUMN 3apsil U NOJIOKUTEIbHBIN CIIMH:
A, a, Bropoii TN UMeeT OTPHUIATENbHBIH HIH HyJIe-

BOM DJJIEKTPUYECKUN 3apsii U OTPULIATENbHBINA CIIMH:
B,b.

HcnonezyeM agguTUBHOE MPaBHIIO, IO3BOJISIO-
I1ee BBIYUCIATH CYMMAapHbIA JIIEKTPUUECKHUN 3apsia U
CIHMH HEKOTOPOM YacTUIIBI X , COCTOSIIIEH U3 HECKOIb-
KHX 0a3MCHBIX 3aps/OB:

X=X Ys),

raec: qu . z S] - CyMMa 3JICKTPUYCCKUX 3aps-

JIOB M CyMMa COOCTBEHHBIX MOMEHTOB HMITyJIbCa
(crinHa), COOTBETCTBEHHO.

Ilocie BBINOIHEHHOTO UCKIIFOUEHHUS HECYLIECTBY-
FOIIHMX KOM6HHaHHﬁ, BO3MOXHBI TOJIBKO JIBC HCCHUM-
MeTpuYHbIe (110 Macce) peakuuu J(upaka, reHepupyro-
IIMe YaCTHIBI MepBoro Turma, peakuus (11) u anTHya-
CTHUIIBL: - BTOPO# TuIl, peakims (12):
2-basis=2-AB=AB+ab — A+ B(ab) = p+e,(11)
2-basis=2-AB=AB+ab—>B+A(ab)=p +e" (12)

Hecummerpuunas peakius [lupaka qODKHA MPO-
TEKaTh HE MyTeM JeleHus 0a3nuca Ha JJBe paBHBIC Ya-
CTH, a IMyTeM JUCCONMAanuy 0a3nca C IOCIeTyIOINM
MEPEHOCOM OJHOTO W3 Oa3HCHBIX 3apsAloB MEXIY
JBYMsl IPYIIIIAMH, HAIPUMED, IiepeHocoM 3apsina B :
2-basis—> A« Bwab—> A+B(ab)=p+e.(13)

ITono6HBIE POLIECCHI IUPOKO U3BECTHBI U XapaK-
TEPHBI IS OTYTIPOBOTHUKOBBIX MATEPHAIIOB, TIPHIEM
HOJBMXHOCTh JIBIPOK M Hocuresieil (anamor A wu

B(ab)) smauutensuo ormuaercs. CooTBeTcTBEHHO,

(10)

Macca reHepUpOBaHHbIX K3 0a3uca JBYX YacTHIl B pe-
aKIMK TepeHoca 3apsaoB OyAeT pasziIudyHOH, MpU4eM
9TH YaCTHUIBI UMEIOT Pa3IMYHYI0 «CTPYKTYpY» IO Oa-
3UCHBIM 3apsi/iaM U, CJI€Z0BaTENbHO, Pa3INYHbIC CBO-
ctBa. UTak, mepBoe onpoBep)KEHUE ONIOHEHTOB [lu-
paka B cilydae peaklMu IepeHoca 3apsiioB SIBISETCS
OIIHOOYHBIM.

Btopoe Bo3pakeHHe 00OCHOBHIBAIOCH HEU30EK-
HOCTBIO OBICTPON PEKOMOWHAIIMA 3apsIOB. DTOT apry-
MEHT TaKXe He sBiseTcs oeccriopHsiM. OCHOBHAS (HY-
JieBasi) OpOMTa B CHCTEME 3JICKTPOHA YK€ 3allOJTHeHA
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napoi 6a3ucHbIX 3apaa0B (npuHuu [laynn), B pe3ysib-
tare 3apsin B «BbiTecHsETCS» HA BHELIHIOI OpOUTY,
3apsa A, - TepexomuT Ha BHYTPEHHIOK OpOUTY.
Mesxny paszeleHHBIMH 0a3MCHBIMH 3apsJaMy BO3HH-
KaeT MOTeHUUAJIbHBIH Oapbep, MpensTCTBYIOMUI pe-
koMmOuHaru. HalOmogaeTcss HMHTEpecHOe  SIBICHHE.
IIycte opOuThl (cOOCTBEHHBIE MOMEHTHI) 3apsIOB
KBAaHTYIOTCS TaK, YTO OTHOIICHHE pajiyca BHEIIHETO
3apsina, T.€. KIIACCHYECKOT0 pajnyca 3JIeKTPOoHa, K pa-
JIIYCY 3aps1oB 6as3rca paBHO OTHOIICHHUIO paxnyca Oa-
3MCa K paiiycy IPOTOHA U MPUMEpHO paBHo 2. [1Ipu ta-
KOM COOTHOHICHHHU paguyC IMPOTOHA PaBE€H YETBEPTU
KJIaCCUYECKOro paauyca 3JeKTpoHa U paseH 0,7¢M.
DTa BeIMYMHA IMUPOKO HCHOJB3YETCA B Pa3JIMUYHBIX
pacuerax B sepHOI (hu3mKe.

U3 peakumu (11) cinemyeT, 4TO 3MEKTPHUYESCKHIA 3a-
psin mpotoHa paBeH +1, cruH +1/2; mapamerpsl dnek-
TPOHA, BRIYUCIIIOTCS 10 cooTHOLIeHH !0 (10):

e=((-1,0,0),(-1/2,+1/2,-1/2)) = (-1, -1/2) (14)

U3 peakipu (12) nerko onpeaesuTh mapaMmeTphbl
AHTHUIPOTOHA WM TIO3UTPOHA. DIIEKTPHUYCCKHUNA 3aps U
CIIMH aHTUNPOTOHA: -1 ¥ -1/2, aIeKTpUIecKuil 3apsa u
CTIMH TIO3WTPOHA, COOTBETCTBeHHO; +1, +1/2. Umre-
PECHO, 9TO 3HAs TOJBKO CHHH U 3apsjl JF000H OIHON
YacTHUIIBl, HAIIPUMEP DJIEKTPOHA, MOXKHO Cpa3y 3allv-
caTh CIHH U 3apsiJi OCTaBUIMXCS 3 YacTull. B panbHei-
IeM, MOXHO BOCCTAHOBHTH 3apsOBble KOMOWHAIINN
OCTaBIIMXCS JBYX CTaOWJIBHBIX YacTHIl: (HOTOHA U
He#tpuHo [1]. DTH aBe KOMOMHAIIMH COOTBETCTBYIOT
HpOCTeﬁHIHM BapI/IaHTaM, COCTABJICHHBIM W3 MHHU-
MaJIBHOTO Yrcia 0a3UCHBIX 3aps/I0B, M YUUTHIBAIOT OT-
CYTCTBHUE DJICKTPUYECKOro 3apsna. [lepBrie 7 KoMOU-
HAIWiA IpeJIcTaBJICHbI B Tabmmie 1.

Tabmuma 1
Yacrtumna O0o3HaueHne Kox OJ1. 3apsia Crn
5JIEKTPOH e B(ab) -1 -1/2
MO3UTPOH et A(ab) 1/2
MPOTOH P A 1 1/2
aHTHUIIPOTOH p- B -1 -1/2
¢dortoH 4 aa.bb 0 +1
HEWTPHHO 1% a,b 0 +1/2
basmc basis AB, ab, aa-bb 0 0

Ta6muna 1. 'mnoreTnueckrne koMOMHAIMK Oa3nc-
HBIX 3ap5111013 BCCX CTaGI/IHBHBIX YJacCTHll.

B ci1okHBIX 3apsJOBBIX CTPYKTypax MOTyT (op-
MHpOBaTBCH paSJ’II/I‘IHBIe CBsA3M U COYCTAHHs, HO B HX
COCTaB MOTYT BXOJUTh TOJILKO 4 Oa3HCHBIX 3apsja:

A B,ab.

Bepuduxkanus runoressl Jupaka

AHanu3 TOJNyYEHHBIX pe3YJbTaToOB II03BOJISIET
c/lenaTh JjBa MPEANOIoKeHHs. BepHeMcsa Kk peaknusam
(11), (12): MOXHO BUACTD, YTO YHCIIO U THII 3aPSIIOB JI0
U TIOCJIE PeakIyu He m3MeHwmics. [Ipenmonoxum, 94To
9TOT (PEHOMEH SIBJISIETCS YAaCTHBIM CIy4aeM JCHUCTBHS
YHHUBEPCAJILHOTO 3aKOHA COXPAaHECHUS:

- B pe3yJIbTaTe JII0OBIX IIPOLECCOB YUCIIO U THII Oa-
3HUCHBIX 3apsAA0B HUKOT 1A HE H3MEHSIETCSL.

BropbIM  mpeaAronoKeHreM  sIBISIETCS
€INHCTBEHHOCTH»:

- €IMHCTBEHHBIM MCTOYHUKOM JIIOOBIX (OpM Ma-
TepUH SABISETCS (HU3MICCKUN BaKyyM, CIIOCOOHBIH Te-
HEpHPOBaTh TOJBKO Maphl, COCTOSIIME U3 JIEKTpUYe-
CKH 3apsDKEHHBIX HITH DJICKTPHUECKH HEHTPaIbHBIX 0a-
3UCHBIX 3apA10B IBYX TUIIOB, HAIIPHUMEDP:

basis=AB — A+B;

basis=ab—>a+b.

OTH ABa 3aKOHA MOXXHO OOBEIUHHUTH CIIEAYIOUICH
(hopMyITMPOBKOIA:

- eIHHCTBEHHbIM HCTOYHHMKOM JIIOOBIX (hopMm
MaTepum siBJsieTcsl (pU3MYEeCKHii BaKyyM, CIoco0-
HbIii TEHEPHUPOBATH TOJIBLKO Naphl, COCTOMINME W3
3J1eKTPUYECKH 3apsKeHHBIX WJIH 3JeKTPUUeCKH
HEHTPAJBLHBIX 0a3UCHBIX 3aPSI/I0B IBYX THIIOB, IPH-
YyeM B pe3yJbTaTe JIIOObIX MPOLECCOB YHCJI0 U THII
0a3MCHBIX 3apsA0B HUKOI/AA He H3MEHSsIEeTCsI.

<«3aKOH

WuTepecHo, 4To, HampuMep, 3aKOH COXPaHEHHS
MEKTPUUECKOTO 3apsiia SBISETCS MPSAMBIM  CleA-
CTBHEM HOBOTO 3aKOHa coxpaHeHms. OmHako o0JacTs
MIPUMEHEHHUs HOBOTO 3aKOHA, 3HAUMTeNbHO mupe. OH
MTO3BOJISIET CHCTEMAaTH3UPOBATh MHOXECTBO YXKe U3Y-
YCHHBIX MPONECCCOB U MPOrHO3UPOBATH HCU3BECTHBIC
cerojus aBneHus. «Ha koHuMKe nepa» BOZHUKAIOT B3a-
HUMOCBSI3H, OTpakarolue (yHIaMeHTaIbHbIC CBOHCTBA
MaTepuH, He MPEANoIaranye UCKI0YEHUH, IpuieM
JUISL 3TOTO HaM He MOTpedyeTcss HUKAKUX JIOTIOJIHU-
TEBHBIX IKCIIEPIMEHTAIILHBIX HCCIICOBAHUN HITH M-
nupuueckux KoHctanT. Eciu 061 [lupak He cornacuiicst
C KPUTHKON OMNIOHEHTOB U MOCIEJ0BATENBHO MPOIIEN
3TOT MYTh, TO ObUIM OBl COXPAHEHBI TOJbI HCCIIEIOBA-
HUI U KOJIOCCATIBHBIE PECYPCHI, 3aTPAYEHHBIE HA JKC-
nepuMeHThI. CeroHs MbI KWK OBl B IPYrOM Mupe. A
ceifiyac TPOJOIKMM pPaboTy, KOTOpass Moryia OBITh
nauara mouytu 100 ner Hazan. PaccMoTpuM Tpu rpyIimbt
YHHUBEPCAIBHBIX IIPABHIL.

[lepBas rpynna: mpsiMble CJIEICTBUS:

- €CJIM TIpH pacliajie YacTUIlbl OOLIMHA CITMH TeHe-
PUPOBAHHBIX CTAOWJIBHBIX YACTHI[ SBISACTCS MENBIM
YKCJIOM, BKJIFOYAsl HyJIb, TOTJIa UCXOAHAs YacTUIA SB-
JIsTack 6030HOM;

- €CJIM TIpH pacliajie YacTUIIbl OOIINHA CITMH TeHe-
PUPOBAHHBIX CTAOMIIBHBIX YACTHII SBJSECTCS MOMYyIle-
JIBIM YHCJIOM, TOT/Ia 3Ta YacTHIA SIBISUIACH (epMHO-
HOM;

- CyMMapHbI{ WIA Pa3HOCTHBIN CIIMH HayalbHBIX
1 KOHEYHBIX MPOIYKTOB JIFO00H peakny BCeria Ieioe
YHCII0, BKJIIOYas HyNb.

Bropas rpynmna: 4eTHOCTb YnciIa HEUTPUHO.

PaccmoTpumM mponecc pacnajga HEKOTOPOU HecTa-
O6mneHON "actuisl. 1lycTs, HampuMep, ee AIeKTpude-
CKHH 3apsa1 ¥ CIUH OYOyT paBHBI HYJIIO (HEHTpaIbHBIN
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6030H). Toraa B ee coCTaB IOKHBI BXOJIUTH Oa3HCHBIC
Hapbl, HMMEIOIIUE IPOTHUBOIOJIOKHOE HaIpaBJeHHEe
CIIMHA, IPUYEM CYMMAapHOE YHCIIO Oa3MCHBIX 3aps/iOB
MOXKET OBITH TOJNBKO YeTHBIM. T.K. Ga3HCHbIE 3apsiibl
HE BO3HHKAIOT, M HE YHUUTOXKAETCS, TO YETHOE YHCIIO
3apsi/I0B B JIEBOM YacTH peakUuH OyIeT CTPOro pPaBHO
YEeTHOMY YHMCITy 3apsJI0B B IIPAaBOH 4acTy.

[locne 3aBepliueHHs peakUuH, B MPaBOW 4YacTH
OCTaHYTCs TOJILKO CTa6I/IHbHI)IC HJaCTULbI. BCHGI[CTBHC
3aKOHA COXPaHEHHMS AIIEKTPUYECKOTO 3apsia, 3apsKeH-
Hble YacTUUBl OynyT reHepupoBaThes mapamu. Do-
TOHBI COCTOSIT M3 YETHOTO YHCia Ga3uCHBIX 3apsIoB U
HE MOTYT M3MEHHTh 4eTHOCTH. ClieoBaTenbHO, B pe-
3yJibTaTe pacrajna 3JIEeKTPUYECKH HeHTpanbHoro 0o-
30Ha, MOXXET reHepupoBaThes Toabko yetHoe (0, 2, 4..)
YHCIIO HEeHTpHHO. Pacnazibl ¢ HEYETHHIM HEHTPHHO a0-
COJIFOTHO 3arperieHsbl. [IpornycTuM aHamoruyHble pac-
CY’)KIEHHS M Cpa3y 3allMIIeM KOHEUHBIE Pe3yJIbTaThl:

- HeUTpampHBIE 0030H MOXET pachagaTbes
TOJBKO Ha ueTHOe uncio Hertpuno (0, 2, 4...);

- 3apsDKEHHBIN 0030H MOXET PacIafgaThCs TOIBKO
Ha HeyeTHoe uucio Hedtpuno (1, 3, 5...);

- HeWTpanbHBI (EpPMHOH MOXKET pacHagaTbes
TOJIBKO Ha HeYEeTHOE urciIo Heirpuno (1, 3, 5...);

- 3apsHKCHHBI (EpPMHOH MOXET pacHajgaThes
TOJIbKO Ha ueTHOe yncio ueirpuno (0, 2, 4...).

- ecly TpH pactage 0030Ha OBUIO TEHEPUPOBAHO
HEYeTHOE YHCIIO HEHTPUHO, Tora 6030H OBLT JIEKTPH-
YECKH 3apsKeH;

- €cIIM IpH pacnaje 6030Ha OBUIO TEHEPHPOBAHO
HEYEeTHOE YHCIIO 3apsHKEHHBIX YaCTHUII, TOT/Ia B IPOTYK-
Tax pacrnajga 00s3aTeJIbHO JOJDKHO INPHCYTCTBOBATH
HEUTPHUHO U T.A.

Tpetbst rpynma: peakuuyu oOMeHa 3apsiiaMu C Ba-
KyYMOM.

[TpuMeHnM 3aKOH COXpaHEHHs Oa3UCHBIX 3apsI0B
K (peHOMEHY OCIMIIISIINN HEUTPHUHO:

- IIpY OCIMJUTSIIAY HEHTPHUHO 00IIee YHCII0 U THI
0a3MCHBIX 3aps/10B HUKOT I HE U3MEHSETCH.

Hab6nronaemas 4acTh OCHMILIALNHA UMEET BU:

—>a—->b—oa—>..( vV ov—.)(15)

3amnuiieM MHOXKECTBO Oa3uca B BUC IMOCICAOBa-
TEJIbHOCTH:
...—ab—ab—ab—-ab-.... (16)
DopManbHO NEPErpyNIUPYEM J1Ba 3apsiaa Ui Co-
3/IaHUs «BUPTYaJBHBIX» (POTOHHBIX Map:
..—ab—aa—bb—-ab-..... ()
IlpencraBum nBM>XKEHHE HEUTPUHO KaK TPHU BO3-
MOXHBIX BapHaHTa MepeHoca 3apsaaa a :

... a+ab—sa+ab—...

....—>a+aa—a+aa—... (18)

... a+bb—->b+ab—...
Benencteue 3akoHa COXpaHCHUS, YUCIIO U THIT Oa-

3MCHBIX 3apsIJIOB JI0 ¥ TIOCJIE TIEPEeHO0Cca COXpaHsieTcs, HO
B TPETHEM BapHaHTE IIPOUCXOANT 3aMELICHHE 3apsI0B,
- HCHTPHUHO 3aMellaeTcsi Ha aHTHHEHTPUHO, a (OTOH
npeobpasyercs B 6aznuc. DeHOMEH JIOITyCKaeT BO3MOXK-
HOCTb 3KCIEPUMEHTAIbHON MIPOBEPKHU, IyTEM HU3MEpE-
HUSI MOMEHTA UMITYJIbCa 3aMKHYTOM CHCTEMBI 3apsiA0B.

IpenckazaTensHas CHOCOOHOCTh - BaKHEHIIUIT
KPUTEPUH, IOATBEPXKIAIOUIUMM KOPPEKTHOCTh UACH
[Tons Hupaka. KoneuHo, naneko HE BCE B3aWMOCBSI3U
CETOJHS OTKPHITHI, TeM 0oJiee, TIIATeIbHO MPOBEPEHBIL.
Bri6opodnas mpoBepKa BEIOIHSIACH 110 SKCIIEPUMEH-
TaJbHBIM JaHHBIM, IPEICTABICHHBIM B CIPABOYHHUKE

[4].

3akJiouenue

1. HecummeTpraHasi OTHOCHTEIEHO MacChl Peak-
uus [upaka ¢ reHepaiueit mpoToHa U AJIEKTPOHA UITU
AHTHUIIPOTOHA ¥ MO3UTPOHA BO3MOXKHA, €CIIA Ha HEKO-
TOpPOM 3Tame 3BoyoLUMH BceeneHHOW mpousonuia He
JIMCCOLIMALINA 3apsAOBBIX Map, @ OTHOCUTEIBHOE CMe-
LIEHHE 3aps0B U, [0 aHAJIOTHHU C MOJIYyIPOBOIHUKAMH,
(OpMHUPOBAHUE «TSKEION IBIPKH» M «JIETKOTO HOCH-
TETs.

2. CoBnajieHue NpoyKToB peakuuu Jlupaka c pe-
TBHO CYMIECTBYIOIIMMH CTAOWIBHBIMH YaCTHUIIAMU
MIPOUCXOTUT TPU OTPAaHMYCHUH KOMOWHAIMI Oasmc-
HBIX 3aps/I0B, - U3 4 BO3MOXKHBIX KOMOWHAIIHIA CITHHA U
ANEKTPUUECKOrO 3apsja B MPHUPOJE peaTu3yroTcs
TOJIKO JIB€ KOMOWHAIIMU, KOTOPHIM COOTBETCTBYIOT
ueThipe GasucHbIx 3apsna: A, B, a, D

3. OcobenHoctn peakiuu Jlupaka IO3BOJISAIOT
MIPEAIIONOXNTh CYIIECTBOBAaHWE HOBOTO (yHAAaMEH-
TAJILHOTO 3aKOHa coxpaHeHust. CIieICTBHS U3 ATOTO 3a-
KOHa SIBIISIIOTCSl aOCONIIOTHBIMU (HE MMEIOIIUMH HC-
KJIIOUEHHUH) U TpeseNbHO OOIUMHU (CIIpaBeIMBBIMU
JUIs. MIOOBIX YacTHIl). DTO J1ae€T BO3MOXKHOCTBH JIOCTO-
BEPHO NPOTHO3MPOBATH BAPHUAHTHI PAcIaja HECTaONIIb-
HBIX 9aCTHLI, HE3aBICUMO OT I'PYIIIHI (JIENTOHBI, 6apu-
OHHI ...).

4. Vctionb3yst HECUMMETPHYHYIO PEaKIuio, JIETKO
BOCCTaHOBHUTH CIIMH, 3JIEKTPUIECKUH 3apsi K YeTHOCTh
cpa3dy YeThlpex CTAaOWIbHBIX YacTHI, a B KauyecTBE
«OIIOPBI» UCIIOJIB30BAaTh OKCIICPUMECHTAJILHBIC TaHHBIC,
OZIHOM U3 HUX, IlapaMeTpsl 351€KTPOHA, IPOTOHA, II03U-
TpOHA XU aHTUIIPOTOHA HE CﬂyqaﬁHLI " CTPOro 3aJJaHbl
GbyHIaMeHTaTbHEIMH CBoOMcTBamMK Bakyyma (basis).
[TosiBsI€TCA BO3MOXKHOCTD CHCTEMATH3AIMN YaCTHI] TI0
rpyIaM, Ha OCHOBE KOMOMHANNI Oa3MCHBIX 3apsI0B.

5. TTomo Tupaky octaBalioch cenaTh HeOOIBIIOH
miar, 4yToObl JI0Ka3aTh CYIIECTBOBAHUE HE OJHOW HO-
BOM, HEW3BECTHOHM TOTrJa, YacTUIBl - TO3UTPOHA, a
JIBYX: ITO3UTPOHA M AHTUIIPOTOHA, OTKPBITOTO, 3HAYHU-
TENBHO MO3/Hee Mo3uTpoHa [5]. D10 mpuBeno GbI K
MIPOPEIBY cpa3y B HECKOIBKUX 00JacTAX (H3UKU U B
¢unocopun. B rHOCEOTOTrMYECKOM TUTaHe 3a0BITHIN Ba-
PHAHT 3HAYUTENBHO CHIIbHEE. YIYIIEHO He ITPOCTO J10-
Ka3aTeJIbCTBO CYIIECTBOBAHMS €Ie OJHOW YacTHUIIBI
(aHTHIIPOTOHA), @ OTOPOIIEHA KOHIETIHS, TO3BOJISIO-
masi, B UTOre, HOCTPOUTH OoJiee 3aBEpUICHHYIO U Kpa-
CUBYIO KapTHHY BceneHHOM: Belb Bce MHOrooOpasue
OKpYIKalolIero Hac MUpa, MOYKHO OBIIIO CO3aTh U3 OJ1-
HOM €IMHCTBEHHOW YaCTHIIBI.
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In recent years, there has been a steady increase in
the consumption of functional products. Their popular-
ity is due to the variety of taste, composition, con-
sistency, which meets the needs of a wide range of con-
sumers. Ingredients that give products functional prop-
erties meet the following requirements: have a positive
effect on nutrition and health, are safe in terms of a bal-
anced diet, have accurate physico-chemical parameters,
should not reduce the nutritional value of products,
taken orally as food, have the appearance ordinary
food, be natural [7].

The Ministry of Health of Ukraine notes that the
Law "On Food Safety and Quality" regulates the pro-
duction and circulation of food, including for special
functional nutrition.

Functional food product - is a food product that
contains as a component of drugs and herbal compo-
nents that are used to prevent or mitigate the course of
human disease [2]. According to some authors, almost
25% of food products in the EU belong to functional
foods [6]. Traditional fermented milk products, which
include bifidobacteria, which dominate in the normal
intestinal microflora of a healthy body, can also be in-
cluded in functional foods. Bifidobacteria regulate the
qualitative and quantitative composition of the normal
intestinal microflora, inhibit the growth and prevent the
reproduction of pathogenic, putrefactive and gas-form-
ing microflora, restore the damaged structure of the in-
testinal mucosa. Along with other representatives of the
normal intestinal microflora, bifidobacteria are in-
volved in digestion and absorption, synthesis of B vita-
mins, vitamin K, folic and nicotinic acids, promote the
synthesis of essential amino acids, better absorption of
vitamin D and calcium salts, which stimulate the activ-
ity of immune protective functions of the body [4]. The
standard defines a functional food product as a product
intended for systematic consumption in the diets of all
age groups of a healthy population. It reduces the risk
of eating disorders, maintains and improves health due
to the presence of physiologically functional foods.

According to the famous German scientist Prof.
KO Honickel, the functional product is:

a food product (not an additive, pill or powder) de-
rived from natural ingredients;

a product included in a person's daily diet;

a product that regulates certain processes in the
body.

Some scientists consider functional products that
are created by man in order to give them certain prop-
erties aimed at maintaining health.

The functional mainly include products:

enriched (with the addition of vitamins, micronu-
trients, dietary fiber, etc.);

from which compounds not recommended by doc-
tors (trace elements, glycosides, lactose, etc.) were re-
moved;

in which some substances are removed and re-
placed by other components.

Traditionally they are divided into:

dietary, aimed at the treatment of food-dependent
diseases;

prophylactic purposes (cardiovascular, obesity,
etc.);

specialized, aimed at one function (for athletes);

enriched (added or substituted micronutrients);

An effective way to normalize the imbalance of
the intestinal microflora is the creation of symbiotics (a
complex of pro- and prebiotics) and the manufacture of
products based on them, which will stimulate the devel-
opment of its own intestinal microflora and increase the
body's defenses [8].

Functional products do not exist as a legal term in
either the US or the EU. Nutrition can be considered
functional if it is satisfactorily shown to have a benefi-
cial effect on one or more target functions in the body,
in addition to adequate nutritional properties, so that it
is either related to improving health and well-being and
reducing the risk of disease. Functional foods should
remain foods and they should demonstrate their effects
in amounts that can usually be expected from eating in
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the diet: they are not pills or capsules, but part of nor-
mal food.

Functional food can be a natural food, to which
was added a component, or a food product from which
the component was removed by technological or bio-
technological method. It is also food.

The nature of one or more components have been
changed, or any combination is possible. Functional
food can be functional for all members of the popula-
tion, or for certain groups of the population, which can
be determined, for example, by age or by genetic con-
stitution.

In Japan, the Ministry of Health and Welfare in-
troduced in 1991 the concept of foods for specific med-
ical uses or foods that are intended for consumption as
part of a regular diet, and to promote the development
and maintenance of health by regulating the body's
functions , as well as protection against a number of
conditions and diseases, including cardiovascular dis-
ease, hypertension, diabetes and osteoporosis [1].

Despite a slightly different wording in different
definitions, the general principles of functional foods
are intended for consumption in normal amounts and
have a beneficial effect, unrelated food effects, are
common and can also be applied to functional dairy
products.

Functional products, similar to dietary supple-
ments, perform the following functions:

compensate for deficiencies of biologically active
components in the body;

support the normal functional activity of organs
and systems;

reduce the risk of various diseases, create a dietary
background:;

support the beneficial microflora in the human
body and the normal functioning of the gastrointestinal
tract.

The EU Food Act defines a functional product as
follows: "Functional food is any modified food or food
ingredient that may have a beneficial effect on human

health in addition to the traditional nutrients it con-
tains." According to some sources, the European mar-
ket for functional products in 2003 was estimated at $
3.3 billion, of which functional dairy products ac-
counted for 65%, bakery products - 9, various pastes,
soft cheeses, jams and other types 23, drinks that have
a positive effect on human health (vitaminized and ther-
apeutic for athletes, the elderly, pregnant women, etc.)
- 3%. In the United States in 2003, revenue from the
sale of functional foods to the population amounted to
44.1 billion dollars.

The main function of food can be considered to
strengthen human health. According to the Federal
Food and Necessity Act (LMBG, Germany), foods are
substances that are mainly consciously and uncon-
sciously consumed by a person in unaltered culinary or
processed form to meet his food needs and / or taste
habits. Most foods can combine both food and flavor,
and some can be purely food or purely flavoring.

Despite the fact that food has always performed
the function of providing human nutrition, the concept
of "functional foods" has been introduced, which due to
the presence of certain additives that have a positive
(beneficial) effect on human health, are able to fill the
nutrient deficiency [ 2].

The concept of functional foods appeared in Japan
for the popular products there "Tokutci Hohenyo Sho-
kuhin™ and meant: foods that, along with nutritional and
physiological value, bring therapeutic benefits.

The functionality of the products is quite noticea-
ble since the early 80's, when the European market was
introduced foods enriched with vitamins and iodine
(multivit amine juices, iodized sausages and confec-
tionery). With the advent of probiotic dairy products
(1995) in the minds of people fixed the concept of
"functional foods". At the same time, in the industrial
sector of beverages, the direction of ZFS has become
established, ie the enrichment of fruit juices, refreshing
and dairy drinks with vitamins, micronutrients and min-
erals. Recently, the group of functional foods also in-
cludes jams, confectionery, bakery, sausages (Table 1).

Table 1

ACTIONS of additives and groups of products in which they are made

Product group | Additives Functional action Food products
Vitamin A (B-carotene) CeII_protectlon, disease pre- Drinks, jams, confectionery
vention and frozen foods
ACE group Vitamin C CeII_protectlon, disease pre- Tea, ice cream, dairy prod-
vention ucts
Vitamin E CeII_protectlon, disease pre- Soups
vention
Vitamin B :ir\r;ip;)r/ovmg concentration, ac- Drinks, confectionery
Vitamin C Cell protection Refreshing drinks
ALL-group + Vitamin E Cell protection Refreshing drinks
Vitamin D Improves calcium absorption Refresh_lng drinks, dairy and
confectionery
Probiotic lactic acid bacte- Positive effect on the intestinal | Dairy products, cheeses, ce-
Probiotics ria flora, strengthening reals, sausages, fruit juices,
Improving the immune system | milk drinks
. Ballast substances, inulin, I_m proving the activity of intes- Yogurts, cereals, confection-
Prebiotics oligofructose, fiber tinal flora and ery, fruit juices, dairy drinks
g ' digestion Y, ) ' y
Minerals Calcium Protection against osteoporosis | Confectionery, mineral water
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Maanesium The structure of the muscles Refreshina drinks
g that are exposed to the load g
Potassium Increased activity, protection Refreshing drinks
of nerves
Iron Hematopoiesis Refreshing drinks
Trace ele- lodine Improving the thyroid gland Table salt, confectionery,
ments . . ready and frozen foods, sau-
Selenium Cell protection
sages
DNA = docosahexaenoic
Fatty acids acid, o : Protective effect on the cardio- Eggs, soft drinks, confec-
omega-3 EP_A —_elcosapentaenom vascula_r syste_m, improving tionery, sausages
acid, highly unsaturated blood circulation properties '
fatty acids
Secondary Protection of cells, anti-cancer
plant sub- Lycopene Dough products
effect
stances
Lutein ]S:eiltl protection, anti-cancer ef- Refreshing drinks
Flavonoids, green tea ex- Cell protection, anti-cancer ef- Refreshing drinks, tea,
tract fect . -
Positive effect on blood cho- muesli, confectionery _prod-
Phytosterols lesterol ucts, pastes for sandwiches

In Germany, functional products are evaluated dif-
ferently. Due to the fact that they belong to food prod-
ucts, their production is subject to the law of the
LMBG, according to which the advertising of such
products on the basis of therapeutic action is prohibited.
If

new products are coming into circulation, safety
for consumer health must be confirmed. Their positive
effect has not been determined either, as this would re-
quire testing each individual product for its therapeutic
value.

The attitude to functional products in the Scandi-
navian countries is ambiguous. Finland is considered
"Silicon Valley" in terms of functional products; Swe-
den, Norway and Denmark are cautious in their assess-
ments.

A study conducted by the IDA Center at the Busi-
ness School in Ophus on the different attitudes towards
functional foods to consumers in Denmark, Finland and
the United States found that Finnish consumers per-
ceive functional foods better than Danish and American
consumers.

Many health promotion companies have been set
up in Finland. Among such products are the following
[3].

Xylitol is considered to be the first functional food
ingredient in Finland that has been scientifically proven
to have a health effect. For example, it is used as a
sweetener in toothpaste and chewing gum.

The Finnish dairy company Valio was the first to
research and launch probiotics.

Benecol is a very valuable ingredient of Finnish
origin for the production of functional products. It is
added to vegetable margarine because it lowers choles-
terol.

Among other products, Pan Salt - has a beneficial
effect on blood pressure, Multi-Bene - is suitable for
lowering blood pressure and inhibits the development
of some forms of cancer, used in dairy products for peo-
ple who are lactose intolerant. Therefore, Finland is

considered in all respects a world leader in the develop-
ment and sale of functional foods.

In other Scandinavian countries, labels have lim-
ited use of information on the effects of relevant addi-
tives on human health.

In Sweden, there is a "Center for Improvement and
Innovation in Functional Products". The country is also
working to establish a National Center for Clinical Re-
search on Food for Their Health Impacts, and the Swiss
Nutrition Fund is developing a program to monitor
"specific information™ about the health effects of prod-
ucts supplied by functional food manufacturers.

In Norway, consumers know very little about
functional foods, and Danish consumers are more wary
of them.

Provisions on functional foods should specifically
focus on safety, efficacy and claims related to the pro-
posed benefits. While the general principle that all
foods should be safe applies to naturally functional
foods, specific safety aspects associated with a particu-
lar functional component or modification may need to
be addressed. The benefits must be clearly demon-
strated and must be communicated to consumers in
such a way that claims do not blur the distinction be-
tween food and medicine - a difference that is widely
considered necessary by law enforcement officials. The
following examples of chapters implementing these
general principles within different legal and regulatory
traditions are outlined.

Functional foods can be divided into the following
groups:

—Products enriched with the appropriate content
of macro- and micronutrients;

—Dietary and medical direction - aimed at elimi-
nating food-related human diseases;

—Therapeutic and prophylactic purposes - aimed
at the prevention of common diseases;
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—Specialized - narrowly focused on the relevant
functions of the body (radioprotective, detoxifying, im-
munomodulatory and other actions or nutrition in ex-
treme conditions);

—Baby and gerontological nutrition.

Functional products are quite common in many
countries around the world. In some European coun-
tries, government subsidies are provided for the enrich-
ment of food with vitamins and micronutrients. In Ja-
pan, the active study of pro- and prebiatics began in the
80's. Now this country ranks first in life expectancy,
which experts associate with the use of probiotic and
prebiotic products. The market for functional products
in Japan reached about 6.8 billion dollars. USA.

Consumption of functional products of mass con-
sumption, including those enriched with essential mi-

cronutrients, is considered to be one of the most effec-
tive and economically justified ways to correct the ex-
isting deficiency of essential substances. The problem
of micronutrient deficiency can be solved by develop-
ing and including in the diet of functional products, in-
cluding those enriched with essential nutrients and die-
tary supplements. It is important to carry out a compre-
hensive commodity assessment of foods enriched with
micronutrients.

Japan Researchers distinguish three main groups
of properties of functional products:

—High nutritional value;

— Pleasant organoleptic properties;

—DPositive functional action.

Information on functional products that are devel-
oped and used in Japan are presented in table. 2.

Table 2

Functional foods in Japan

FOSHU products

Functional ingredient

intestinal tract

Improve bowel function and prevent, diseases of the gastro-

Oligosaccharides, fiber. Lactic acid bacteria

Lower cholesterol

Soy proteins. Chitosan

Reduce the content of neutral fats

Diacylglycine

Hypoglycemic

Dextrins, wheat albumins

Improve the absorption of minerals

Phosphopeptides, oligosaccharides

As noted above, functional US foods are not rec-
ognized as special, but belong to the federal food. Other
relevant legislation includes nutrition, labeling systems
and dietary supplements, which are mainly certain con-
traindications that may be attached to foods. The Food
and Drug Administration plays a key role in assessing
the evidence for health claims, although other US gov-
ernment bodies or the National Academy of Sciences
may also provide authoritative conclusions about the
health effects of food [4].

Japan is probably the only country where there is
a formalized procedure for approving functional foods.
The 1991 FOSHU system was revised in 2001 by
MHLW by introducing a new category: "Food for
Health", which is divided into two subcategories:
namely, food with nutritional functions. Until 1991,
only ordinary foods were not eligible for status
FOSHU, but subsequently dietary supplements (in the
form of tablets and capsules) were also included in the
system (it should be noted that they are not functional
products according to the European definition of
FUFOSE.) In 2005, the FOSHU category was also di-
vided into three subsystems: , standardized by FOSHU
and Qualified FOSHU.

In order to obtain FOSHU status, the applicant
must identify the main functional ingredient (s), deter-
mine the mechanism of action (standardized FOSHU),
and specify how the product will help to improve the
diet. Product safety can be demonstrated in a variety of
ways, based on a history of safe use or toxicological
studies. The effectiveness of the product must be
demonstrated through clinical trials. Standardized
FOSHU products require a statistical significance of P-
value <0.05 compared to control in a clinical trial for
effect (s) to demonstrate. In qualified FOSHU, the
mechanism of action of the functional component may
be unknown, and the P-value for statistical significance

may be <0.1. If the mechanism of action is known, non-
randomized controlled clinical trials are also acceptable
for qualified FOSHU status.

There is no specific legislation in the EU on func-
tional foods other than the Common Food Law
178/2002 EC. This provision sets out the general prin-
ciples and requirements of food law, including food
safety, and establishes the European Food Safety Au-
thority (EFSA). Regarding aspects of safety and effi-
cacy of functional foods (and feeds), specific EU rules
and directives on novel foods, genetically modified
foods and feeds, and feed additives are relevant [5].

New food regulation

The Novel Food Regulation (EC 258/97) defines
foodstuffs or food ingredients that were not consumed
significantly in the EU until 1997 as a novel and are
assessed for safety before they can be placed on the
market. Genetically modified or genetically modified
foods have subsequently been removed from the scope
of Novel food regulation and subject to certain rules on
genetically modified foods and feeds.

According to the ordinance, the new food should
not pose a danger or mislead the consumer or be nutri-
tionally different from the usual analogue that it is go-
ing to replace that there may be a shortage of food.
These aspects are taken into account when evaluating
new foods destined for EU markets.

The evaluation procedure starts in the Member
State where the applicant first wants to introduce a new
food product. The application is sent to the competent
authority of the country that carries out the initial eval-
uation of the product within 90 days. This assessment,
together with the details of the application, shall be
communicated to the Commission and to the other
Member States. Member States have 60 days for a
guestion, comment or object. Disagreements are dis-
cussed in the Standing Committee on the Food Chain
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and Animal Health (PCCC), which represents the
Member States and decides by a qualified majority. In
addition, the scientific opinion of the European Food
Safety Authority (EFSA) is regularly required.

In case the SCRC cannot make a decision, the ap-
plication is submitted to the Council of Ministers. If the
Council of Ministers is unable to act or does not obtain
a qualified majority on the matter within three months,
the final decision shall be moved to the Commission.

Although a functional food is not necessarily a
new food, several functional products (mostly foods,
including dairy products containing cholesterol-lower-
ing phytosterols or -stanols) have been approved ac-
cording to the procedures outlined in the new food reg-
ulations.

Regulation on genetically modified food and feed
Regulation 1829/2003 of the EU on genetically modi-
fied food and feed sets out procedures for dealing with
genetically modified (GM) products.

Again, the applicant shall submit an application to
the competent authority of the Member State in which
the product was originally intended to enter the market.
The competent authority shall send the application and
supporting data to EFSA within 14 days, which will
also inform the Commission and the other Member
States. EFSA is expected to formulate an opinion
within six months and submit it to the applicant, the
Commission and the Member States. The final decision
shall be made in accordance with the procedure laid
down in the preceding paragraph.

To date, no GM-functional foods have been sub-
mitted for evaluation, although the possibility of this,
albeit with this in mind, consumers' views on genet-
ically modified foods in the EU certainly exist.

Regulations on feed additives

Although there are no specific rules at EU level for
functional foods, the situation is quite different with
microbiological feed additives, which in most cases can
also be classified as animal probiotics. Since many spe-
cies of microorganisms, as well as strains used in ani-
mal nutrition, also occur in conventional and functional
foods, the feed provision may also have some bearing
on functional foods, in particular in the case of possible
harmonization of legislation on microorganisms in the
food chain. These aspects have recently been consid-
ered and discussed by Wessels et al., Von Wright and
Anadon et al.

Appropriate regulation of the definition of the au-
thorization procedure for feed additives 1831/2003 EU
on additives for use in animal nutrition. The applicant
submits an application to the commission, which will
inform the Member States and send the material to
EFSA. EFSA will also receive the relevant information
specified in Article 7 of the Regulation directly from
the applicant at the time of application. EFSA will give
its opinion within six months of receipt of the valid ap-
plication and its intermediary to the Commission, the
Member States and the applicant. The Commission
shall develop a draft decision within three months of
receiving the opinion. This draft decision is subject to
a Committee procedure similar to that used with new
products or genetically modified foods.

Specific requirements for the approval of microbi-
ological feed additives are defined in the opinion of the
former Scientific Committee on Animal Nutrition
(SCAN). Opinion Scan 2001 "Guidelines for the Eval-
uation of Additives, Part Il: Enzymes and Microorgan-
isms are still largely in place, although new guidelines
are currently being developed.

In accordance with the basic principles, the effec-
tiveness of the additive must be demonstrated in at least
three field tests by assessing the relevant zootechnical
parameters. Safety requirements for microorganisms
are quite strict, requiring:

« Tolerance studies in target species using, if pos-
sible, at least ten times the overdose of the supplement
and delayed from one month (young, fast-growing ani-
mals) to three months according to the target animal
category.

Operator safety studies, including eye and skin ir-
ritation and possibly also increased skin sensitivity. In
general, all microbiological additives are considered as
potential respiratory sensitizers and protective
measures are recommended.

« genotoxicity studies (bacterial reverse mutation
test and a wide selection of mammalian in vitro clasto-
genic test tubes) and a 90-day rodent feeding study.
These studies are designed to protect the interests of
consumers in order to exclude the possibility of un-
known or undetected harmful microbial metabolites in
the feed, which could create a consumer risk if it accu-
mulates in products of animal origin.

In addition to these general requirements, the
Scanner has published separate opinions addressing the
specific problems associated with Bacillus bacteria spe-
cies used as probiotics in animals, as well as the risk of
transmissible antibiotic resistance genes in microorgan-
isms used as feed additives.

Safety of Bacillus Bacteria in Animal Nutrition,
2000 deals with the risk of toxigenic Bacillus species
entering the food chain. Bacillus species intended as
feed additives should be tested for the production of en-
terotoxins or emetic toxin. The procedure includes the
exact taxonomic characteristics of the strain, PCR tests
for known enterotoxin genes and cytotoxicity for the fi-
nal exclusion of enterotoxin or emetic toxin.

SCAN's views on the presence of antibiotic-re-
sistant transmissible genes: "Criteria for the Evaluation
of Antibiotic-Resistant Microorganisms” 2001 and
2002 were subsequently updated with the document
"Prisoners of the FEEDAP Group of Experts or the vet-
erinary value of 'EFSA. In these views, some control
points for MIC values for 13 clinically important anti-
biotics are presented. The genetic background of re-
sistances exceeding these breakpoints must be clarified
and confirmed to be internal, physiological or muta-
tional, but not transmitted, prior to authorization. This
requirement has apparently led to similar problems on
antibiotic resistances in starters as well as probiotics
used in human food. There is currently a European
Sixth Framework Research Program for the Evaluation
and Critical Assessment of Resistance to Antibiotic
Transmission in the Food Chain (ACE-ART), which
covers these issues.
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Food claims have received considerable attention
from lawmakers. One of the central principles was that
a clear distinction between food and medicine should
be maintained. This principle is quite convincingly for-
mulated in Directive 2000/13 / EC, which categorically
prohibits claims to "attribute to any food the property
of preventing or treating human disease or refer to such
properties. This principle makes the marketing of func-
tional foods quite difficult, as it prevents the communi-
cation to the general public, even from a scientific point
of view, of reliable medical information that contrib-
utes to the effects of functional foods or food ingredi-
ents.

Claims that are generally allowed to varying de-
grees are nutrition requirements and functional require-
ments. The functional requirement usually consists of
two parts, one of which states the presence or concen-
tration of a particular ingredient in the product, and the
other its physiological role. Particularly relevant for
functional foods are functional requirements, which re-
late to the special beneficial effects of the food compo-
nent over the diet, as well as reducing the risk of dis-
ease. The latter suggest that the food component re-
duces the main risk factor in the development of human
diseases.

Relevant laws in the United States on nutrition, de-
noting both the Education and Dietary Supplements,
Health and Education Act. Allowed health claims or
health-related claims include nutrient claims content,
structure and functional requirements (functional re-
quirements), dietary requirements guide, qualified
health requirements transport relationships between
components in diet and developmental risk diseases
(approved by the FDA and supported by the weight of
reliable available scientific data) and health require-
ments confirm the relationship between the compo-
nents in the diet and the risk of disease or health (ap-
proved by the FDA and supported by a significant sci-
entific agreement). The Significant Scientific
Agreement (SSA) is a standard largely determined by
the FDA. So far, 12 RSU on the relationship between
the dietary component and health disease exist, namely:

1. calcium and osteoporosis

2. dietary lipids and cancer

3. sodium and hypertension

4. Saturated fats and cholesterol and the risk of
coronary heart disease

5. fiber containing cereals, fruits and vegetables
and cancer

6. Fruits, vegetables and cereals that contain fiber,
especially soluble fiber, and the risk of coronary heart
disease

7. fruits and vegetables and cancer

8. folic acid and neural tube defects

9. Carbohydrate sweeteners and tooth decay

10. soluble fiber from certain foods and the risk of
coronary heart disease

11. soy protein and the risk of coronary heart dis-
ease

12. plant sterol / stanol esters and the risk of coro-
nary heart disease

Quialified health claims have been introduced be-
cause the burden of proof to obtain an SSA level is con-
sidered quite difficult to achieve. Of qualified medical
requirements, the relationship between the food com-
ponent and the disease should not be as strong as to
achieve SSA. Therefore, FDA operators that can be
used as claims are also conservatively and carefully
worded. As an example, the FDA has formulated a re-
quirement for green tea and cancer:

Based on a FDA review of whole-body strength of
publicly available scientific evidence for the require-
ment for green tea and a reduced risk of breast cancer,
the FDA ranks this evidence as the lowest level for
qualified health requirements. For the reasons outlined
above, the FDA concludes that it is very unlikely that
green tea reduces the risk of breast cancer.

In Japan, certain health requirements are allowed
for FOSHU products. For example, functional compo-
nents such as oligonucleotides, lactobacilli and
bifidobacteria, Psyllium husks, digestible dextrin,
wheat bran, low molecular weight sodium alginate and
partially hydrolyzed guar gum may be associated with
requirements such as: In addition, requirements to re-
duce the risk of disease are allowed for FOSHU prod-
ucts rich in calcium or folic acid.

Nutritional function claims are permitted for
FNFC foods containing permitted vitamins and miner-
als. Labels should clearly indicate the recommended
dosage and warn that excessive use of the product does
not cure the disease or improve health.

In the EU, a proposal for regulation in the field of
nutrition and health claims was in preparation, and was
adopted on 20 December 2006 (Regulation 1924/2006
/ EC). It entered into force on 1 July 2007. establishes
the principle of pre-marketing authorization, especially
with risk lawsuits related to the development and health
of children. In these cases, applications submitted
through national competent authorities shall be evalu-
ated by EFSA and approved using the Standing Com-
mittee procedure.

Profits have been defined as “mono- or mixed cul-
tures of living micro—organisms which, in relation to
humans or animals, have a beneficial effect on the host
organism by improving the properties of the microflora.
According to a later definition in the report of the FAO
/ WHO working group to develop guidelines for the
evaluation of probiotics in food: Probiotics are living
microorganisms that, when administered in sufficient
quantities, are beneficial to health [10].

As viable microorganisms deliberately entering
the food chain they are reminiscent of many traditional
snack foods that have been used in a variety of foods
since ancient times. The use of starters is an age-old
practice, and no special attention has been paid to their
safety aspects in human food. Thus, they received rela-
tively little attention from lawmakers. Therefore, there
is little experience in experimentally evaluating the
safety of food microorganisms, probiotics or starters.
As noted on pages 268-70, the situation is very different
from micro-organisms intended as feed additives in the
EU, which require detailed case studies on safety. Even
with animal profits, however, much of the formal safety
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testing of the device (eg, genotoxicity tests) is not often
required in practice due to methodological difficulties.

Possible income provisions, therefore, also have
implications for the status of conventional starters and
conversely, in the case of harmonization of case law on
microorganisms intentionally added to the food chain is
done. In the following sections of this and there are sit-
uations concerning the regulatory status of starters,
profits and other food microorganisms are briefly dis-
cussed.

Existing yeasts are generally classified as food in-
gredients, processing aids or ingredients (Feord, 2002).
In Europe currently only Denmark and France have an
official notification or system approval for new strains
intended for use in food. French recommendations
based on the decision tree approach also recommend
toxicological studies (including animal studies) if there
is a need to ensure no risk [9].

While the regulatory framework for food microor-
ganisms is not well defined in the EU, in the US the
microorganism used in food can be classified either as
an additive, in which case it must be approved by the
FDA, or it can be considered generally safe ( GRAS).
The product may have GRAS status or have a history
of safe use in food dating before it is released on Janu-
ary 2, 1958 or it has been declared safe by qualified
professionals under the intended use. The responsibility
for providing expert opinions on the safety of the sub-
stance or microorganism lies solely with the applicant;
The FDA will only either accept or reject them. GRA
status is also usually applied only to the special use of
the microorganism (ie bifidobacteria Lactis BB12 and
thermophilic streptococcus in infant formula).

When SCAN principles were formulated for the
evaluation of microorganisms used as feed additives,
no exceptions were made for species and strains that
have a history of human use. It was soon recognized
that this led to an abnormal situation where the strain
was exposed to a much stricter safety assessment if it
was intended as a feed additive than if it had been used
as a food starter or human probiotic. The large number
of species and strains that are already used in food pro-
duction further makes their safety strain evaluation by
deformation virtually impossible. Therefore, a paper
outlining the position "Safety assessment and regula-
tory aspects of micro-oranisms in feed and food appli-
cations" was published in SCAN in 2002. This paper
suggested that specific microorganisms with a history
of safe use or otherwise found This list will be based on
the "Qualified Presumption of Safety (QUF)" - a pre-
sumption defined as a belief or assumption based on
reasonable evidence and qualified to address certain re-
strictions on application '. The basic idea is that for a
microorganism and having the status of QPs, safety as-
sessments should focus only on those aspects that are
relevant to the organism (eg, the possible presence of
markers of antibiotic resistance) and not on the global
strain safety assessment.

The QPS concept was further developed in 2003
with the participation of members from several EU Sci-
entific Committees (SCAN, Scientific Committee on
Food, Scientific Committee on Plants), which prepared

a working paper on a common approach to safety as-
sessment of microorganisms used in food and feed /
food production . This document was the subject of
public consultation [6].

Following the establishment of the EFSA Scien-
tific Colloquium on the subject, it was organized in
Brussels in late 2004. The CPF Concept was generally
seen as a good way to introduce useful elements of the
GRAS system without compromising safety aspects.
Therefore, EFSA has established a working group to
provide a proposal for a list of microorganisms that can
be considered for CPT. This work is currently under de-
velopment.

Conclusions and future trends

The regulatory aspects that apply to functional
dairy products are pretty much the same as functional
foods in general. Functional products, with the excep-
tion of Japan, are not officially recognized in food law
as a separate legal entity, and therefore provisions on
critical aspects, safety and efficacy are largely absent.
It can be assumed that this situation will change and
formal criteria will be established for addressing func-
tional foods at both the national and international lev-
els.

The question of what permitted medical require-
ments are, of course, important both in terms of product
development and the marketing of functional foods.
Again, perhaps Japan currently has the most consistent
policy on health claims that can be accepted. In the US
and especially in the EU, health requirements are still
under development. While the distinction between food
and medicine should be free, a more relaxed policy of
enhanced function requirements and reduced disease
risk will encourage the further development of func-
tional foods.

Specific issues on probiotic dairy products and
safety assessment of probiotic strains are related to the
development of regulations concerning the general use
of microorganisms in food, whether conventional start-
ers or profits. The GRA system and ultimately the Eu-
ropean QPS approach would allow the use of traditional
safe starters and profits without much safety assess-
ment focusing on limited resources where they are
needed, namely situations where a completely new mi-
croorganism is intentionally introduced into the food
chain.
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The article discusses experimental studies of axial vibration accelerations that occur in the axle of the travel-
ing wheels when the cargo carriage of the overhead crane moves. To compare the results of experimental studies,
double-ribbed running wheels with a cylindrical rim were selected. These wheels are used on almost all overhead
cranes. Also, wheels of a new modernized design were manufactured for experimental research.

Keywords: traveling wheel, vibration acceleration, modernized wheel, overhead crane.

The most common hoisting machines in the man-
ufacturing process are overhead cranes. Ensuring their
reliable and trouble-free operation at the present time is
a very urgent task [1, 2].

The durability of an overhead crane depends on
the durability of its metal structure, which perceives
significant variable loads [3, 4].

The operating cycles of an overhead crane cause
rapidly changing load processes not only in time, but
also in magnitude [5]. This requires a fairly accurate
determination of all force factors that arise during the
operation of an overhead crane, both static and dynamic
[6].

The main loads arising in the metal structure of an
overhead crane appear during the lifting and lowering
of the load and the operation of the mechanisms for the
movement of the freight carriage and the bridge [7, 8].

Many works have been devoted to assessing the
influence of parameters of movement mechanisms on
dynamic loads in metal structures [9, 10].

We proposed a new design of a traveling crane
wheel with an elastic insert [11, 12], which made it pos-
sible to significantly reduce the dynamic loads during
the operation of the movement mechanism [13].

The dynamic model of an overhead crane is con-
sidered in [14]. The authors determined the linear oscil-
lations of the model. There is also a description of the
vibration of the load and the trolley during the move-
ment of the crane. The friction forces in the system are
estimated. An assessment is given of the influence of
the load shift during the action of the resistance forces
when the crane is moving. But the work does not con-
sider the dynamic loads in the metal structure of the
crane during movement.

The possibility of modernizing the mechanism of
movement of the cargo carriage of an overhead crane
by replacing a three-stage vertical cylindrical gearbox
with a two-stage and separately removed gear transmis-
sion is considered in [15]. In this case, the running
wheel is mounted on the shaft of the bogie wheelset.
The authors argue that such a block diagram will reduce
energy losses and increase reliability. But at the same
time, it was not investigated how much the dynamic
loads decrease.

This gives grounds to assert that it is advisable to
conduct a study to improve the operational reliability
and durability of the running wheel through the use of
elastic inserts.

The aim of the study is to substantiate the feasibil-
ity of modernizing the design of the running wheel on
the basis of vibration signs arising in the running wheel.

To achieve the goal, the following tasks were set:

- conduct an experimental study of the formation
of vibration accelerations in the axial direction in
wheels of standard design;

- conduct an experimental study of the formation
of vibration accelerations in the axial direction in the
wheels of the modernized design.

To measure vibration accelerations arising during
testing of the bridge crane trolley, the «Ultra-B-I» com-
plex. The software included in the measuring complex
allows real-time plotting of vibration accelerations ver-
sus time, as well as determining the spectral composi-
tion of the signal.

The research was carried out on an operating over-
head crane. The vibration measuring complex was lo-
cated directly on the bridge crane. The sensors were in-
stalled at the control points of the crane trolley. With
the help of wires placed on the crane beam, they were
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connected to an analog-to-digital converter. This made  of the modernized running wheel of the cargo carriage
it possible to exercise direct control over the operating  of the overhead crane.
modes of the crane. Based on the results of experimental studies, we
The study of the vibration state was carried out on  will generalize the results of vibration accelerations in
the axis of the standard running wheel and on the axis  the axial direction on the modernized (with an elastic,
rubber insert) and standard driven wheels (Fig. 1-3).
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Fig. 1. Vibration acceleration in the axial direction on wheels during idling of the bogie at the first a, b and sec-
ond c, d travel speeds; a, ¢ - modernized wheel; b, d - standard wheel
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Fig. 2. Vibration acceleration in axial direction on wheels when transporting a cargo of 0.5 tons at the firsta, b
and second c, d speeds; a, ¢ - modernized wheel; b, d - standard wheel
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Fig. 3. Vibration acceleration in axial direction on wheels when transporting a cargo 2 tons for the first a, b and
second c, d speeds; a, ¢ - modernized wheel; b, d - standard wheel

According to the data obtained from experimental  elastic rubber insert) and standard driven wheels of the
studies, we will make histograms of vibration accelera-  overhead crane truck trolley at the first speed (Fig. 4).
tion in the axial direction on the modernized (with an
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Fig. 4. Histogram of vibration accelerations in the axial direction on the driven wheels of an overhead crane
truck at the first speed, Row 1 — standard wheel, Row 2 — modernized wheel

late the percentage of axial vibrations from the modern-
the axial direction on the modernized (with elastic, rub-  ization of the wheels at the first speed of the overhead
ber insert) and standard driven wheels, we will calcu-  crane truck, table 1.

Table 1 - Axial vibration percentages from upgrading wheels at first speed

Based on the results of vibration accelerations in

Options Value
Mass (tons) 0,0 0,5 2,0
RMS standard wheel (m/s?) 3,86 3,56 3,54
RMS modernized wheel (m/s?) 3,45 2,13 2,15
Ratio (%) 10,62 40,17 39,27

elastic, rubber insert) and standard driven wheels of the
cargo trolley of an overhead crane at a second speed

(Fig. 5).

According to the data obtained from experimental
studies, we will make a histogram of vibration acceler-
ations in the axial direction on the modernized (with an
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Fig. 5. Histogram of vibration accelerations in the axial direction on the driven wheels of an overhead crane
truck at the second speed, Row 1 — standard wheel, Row 2 — modernized wheel

Based on the results of vibration accelerations in the axial direction on the modernized (with an elastic, rubber
insert) and standard driven wheels, we will calculate the percentage of axial vibrations from the modernization of
the wheels at the second speed of the cargo carriage of the overhead crane, table 2.
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Table 2 - Axial vibration percentages from modernizing wheels at second speed

Options Value
Mass (tons) 0,0 0,5 2,0
RMS standard wheel (m/s?) 4,83 4,10 3,63
RMS modernized wheel (m/s?) 4,32 2,59 2,92
Ratio (%) 10,56 36,83 19,56

Conclusions. The ratio of axial vibrations from
the modernization of the wheels during the movement
of the freight carriage at the first speed of movement is:
at idle speed of the freight carriage - 10.62 %; when
transporting a cargo of 0.5 tons - 40.17 %; when ship-
ping 2.0 tons - 39.27 %.

The ratio of vertical vibrations from the moderni-
zation of the wheels during the movement of the freight
carriage at the second speed of movement is: at idle
speed of the freight carriage - 10.56%; when transport-
ing 0.5 tons of cargo - 36.83%; when shipping 2.0 tons
- 19.56%.
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Abstract

One of the problems in the operation of autonomous wind-solar power plants is associated with possible
malfunctions of autonomous asynchronous wind turbine generators. The most common faults are short-circuited
windings. Having a small number of them (no more than 5%), the generator continues its work. In this case,
overheating of the windings is observed, which can cause the failure of the electric machine, the occurrence of fire
and, at the end, the disruption of the power supply system as a whole. It is necessary to diagnose these types of
malfunctions, that is, to obtain relevant information about the parameters of the generator currents and voltages.

AHHOTAUMS

O,I[Ha u3 HpO6J‘I€M OKCITyaTalluh aBTOHOMHBIX BCTPO-COJHCYHBIX BHGKTpOCTaHL[PIﬁ, CBA3aHHA C BO3MOXK-
HBIMH HEHCIIPAaBHOCTSIMH aBTOHOMHBIX aCHHXPOHHBIX T€HEpaTOPOB BETPOYCTaHOBKH. CaMBIMU paclpoCTpaHEeH-
HBIMHU HEUCIIPABHOCTSAMHU SABJIAIOTCSA 3aMKHYTBIE Ha KOPOTKO BUTKH 0o0MOTKH. VIMest HeOOIBIIIOE UX KOJIHYECTBO
(ue Gomee 5 %), reHEepaTOp MPOAOIIKAET CBOIO padoTy. IIpu 3ToM HabmomaeTcs meperpeB 0OMOTOK, YTO MOXKET
TMOCITYKHUTh HpH‘IHHOﬁ BbIXOJa M3 CTPOA 3HCKTpH‘{CCKOI>’I MalllvuHbI, BOBHUKHOBCHHSA BO3rOpaHUA W, HA KOHCII,
HapymIeHUusA CUCTEMbI 3H€KTpOCH&6)KeHI/I}I B IICJIOM. HCO6X0}II/IMO JUAarHoCTUpOBaTh JaHHBIC BHUJIbl HEUCIIPABHO-

CTEii, TO €CTh MOYYUTh COOTBETCTBYIOIIEH HH(OpMaIiK 00 TapaMeTpax TOKOB U HANPsDKEHHI TeHepaTopa.

Keywords: operation, wind-solar power plant, turn circuits in the stator winding, autonomous asynchronous

generator.

KiroueBble cioBa: OKCITyaTalursd, BETPO-COJTHCYHAA DJICKTPOCTAHLINA, BUTKOBBIC 3dMbIKAHHA B 00MOTKE

c¢Traropa, aBTOHOMHEIN aCI/IHXpOHHLIf/’I TeHEPaTop.

B GonmpmmHCTBE paifoHOB MPHUXO]] COTHEYHOI pa-
JValid ¥ HaJIMYUE BETpa HaxXoJsITcs B MpoTHBO(daze
(T.e. KOT/1a CBETHT SIPKOE COJIHIIE, OOBIYHO HET BETpa, a
eCII IyeT CUJIBHBIN BeTep, To conHIa HeT). [loaTomy
Uil obecnieyeHus: OecriepeOOMHOrO 3JIEKTpOCHAONKE-
HHSI aBTOHOMHOTO 00BEKTa BO MHOTUX CIIy4asiX IieJie-
c000pa3HO HCIOJIb30BaHUE THOPUAHON BETPOCOIHEY-
HOM 3JIEKTPOCTAHIIH.

Kax ykazano B [1, c. 2], no ceil AeHb Bce ellie ak-
TYyaJbHBIM OCTACTCsl BOIPOC MCIIOIb30BAHNS aBTOHOM-
HBIX aCHHXPOHHBIX reHepaTtopoB (AAI') ¢ eMKOCTHBIM
BO30Y’K/IEHHEM B BETPOIIICKTPHUECKUX yCTAHOBKAX.

BerporenepaTopsl HCIONB3YyIOT MO0 IS 3a-
PSIKK aKKyMYJISITOPOB, JTMOO Kak HE €JMHCTBEHHBIE B
CHCTEME, T.€. IEPETPY30K B CUCTEME C BETPOTE€HEPATO-
pamMu ObITH HE TO0JDKHO, TOATOMY M HCHOJIB3YIOTCS IPO-
cTble, 3(pdexTHBHBIE U HANEKHBIE ACHHXPOHHBIE TE€HE-
paropsl. B npyrux cucremax dacto Het OydepoB (ak-
KyMYJISITOPOB) MO3TOMY BEPOSTHOCTH BOZHUKHOBEHUS

Meperpy30K JOCTAaTOYHO BHICOKA, YTO M HE HAET HC-
MTOJIF30BATh ACHHXPOHHBIE TE€HEPATOPHI.

ACHHXpOHHBIE TEHEPaTOpPhl TAKXKE IOABEPIKEHBI
Pa3JINMYHBIM TEXHUYCCKUM HEAOCTAaTKaM KakK, Hallpu-
Mep, HecTaOMITbHOCTBIO HanpshkeHus. Kpome Toro, kak
OTMEUEHO B [2, ¢.3], CYIIECTBYET ellle OJJHa BO3MOXKHas
TeXHUUYECKas MpoOJiemMa IKCILTyaTaluy JaHHOTO BUAA
TeHEPaTOPOB, CBA3aHHAS C BO3MOKHBIMHU ITOBPEKICHH-
SMH B €ro oOMoTkax. Tak, B KOPOTKO3aMKHYTOH 00-
MOTKE POTOpPa BO3MOXKHO HAIMYNE ITOBPEKICHHBIX
crepxkHed. JlaHHBIN B TOBPEXKICHHS Ha3bIBaCTCS 00-
PBIBOM CTEPXKHS X MOXKET BOSHHKATP M3-32 Pa3IMIHBIX
MIPUYHH, HATIPIMED, N3-3a IIeperpeBa reHepaTopa.

B oOmoTke ke craropa, 9ro ommcaHo B [3, c.2],
TaKk)Ke BO3MO)KHO BO3HHKHOBEHHE PA3JIMYHBIX MOBpE-
x)aeanid. Cpeaw JaHHBIX HEHCIPABHOCTEH CaMBIMH
pacupoCTpaHEHHBIMH SBJISIIOTCS 3aMKHYTBIE Ha KO-
POTKO BUTKH O0OMOTKH. VIMesi HeOoJbIoe UX KOJHYe-
cTBO (He Oosiee 5 %), reHepaTOp MPOI0JIKAET CBOKO pa-
6oty. [Ipu aTom Habmomaercs meperpeB 0OMOTOK, YTO
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MOXKET IOCITYKHUTh HpM'-IIdHOﬁ BbIXOJa U3 CTPOS IJICK-
Tpl/IlIeCKOﬁ MallluHbl, BOSHUKHOBCHUA BO3rOpaHusd H,
Ha KOHEIl, HapyIICHUs] CUCTEMBI 3JIEKTPOCHA0XKEHUS B
eJioM. JT0 Bce 00yCIaBIUBacT HEOOXOIUMOCTh JHa-
THOCTUPOBAHUS JIAHHBIX BHJIOB HEUCIIPABHOCTEH, TO
€CTh MOJYYCHHSI COOTBETCTBYIOIIEH mH(OpMaImm o0
W3MEHEHHH TOKOB WM HANpsDKeHUI TeHeparopa. 3Has
COOTBETCTBYIOIIYIO HH(POPMANNIO, MOXKHO JHATHOCTH-
POBaTh JaHHBIA BHJ HApYIICHUS] HOPMAaJIbHON paOOTHI
TeHepaTopa Ha paHHEH CTauu U, COOTBETCTBEHHO, BO-
BpEMSI yCTPAaHUTh KOHKPETHYIO HEHCIIPaBHOCTb.
Kpome Toro, 3ToT MOMEHT IIpHOOpeTaeT 0co0yIo Bax-
HOCTb B CBE€TC TOI'O, YTO ITPU BLIXOAEC U3 CTPOS DJICKT-
POYCTaHOBKH C T€HEPaTOpOM, MBI MOJIYy4aeM COOTBET-
CTBYIOIIUI TEXHOJIOTHYECKHH yIepo.

Jlist  acMHXpOHHBIX 3JIEKTpOJBUTaTesaed Obun
IIPOBEACHBI UCCIIEIOBaHUS TOKOB IIPH BHYTPEHHUX MO-
BPEXIECHUAX SKCIEPUMEHTAIBHO U MOJECIUPOBAHUEM.
B co3nanuu ycTpoWCTB peneiHoN 3alUThl aCHHXPOH-
HBIX T€HEPaTOPOB TPYAHOCTD 3aKJIIOYAETCS B TOM, YTO
MIOKa MaJlo MCCJIEOBAaHbI MPOLECCH IPU BHYTPEHHHUX
KopoTkux 3ambikanusax (K3) B 0OMoTke craTopa reHe-
partopa u He onpe/eNeHbl HH(OPMaTHBHBIE TapaMeTPhI
WIN NPU3HAKH, XapaKTEPU3YIOINE COOTBETCTBYIOIINE
noBpexaeHus [4, c.1].

Jns skcmepuMmeHTa ObUla MOATOTOBIEHA yCTa-
HOBKA C aCHHXPOHHBIM T'€HEPaTOPOM, BHITTOJTHEHHAS Ha
0aze aCMHXPOHHOI'O 3JIEKTPOABUraTels ¢ KOPOTKO3a-
MKHYTBIM potopoMm Thma 4A100S4VY3 (3 xBr, 1435
00/muR) [1, c.1]. Cxema ycTaHOBKH H300pakeHa Ha pH-
cyHke 1.
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Pucynoxk I - Cxema sxcnepumenmanvbHou yCmano8Ku

[Ipr wncmonp30BaHNM aBTOHOMHOTO aCHHXPOH-
HOTO TeHEepaTopa €ro NMpHUBOJ MOXET MMETh pa3jnd-
HYI0O MEXaHHYECKYI0 XapaKTCpPHCTHKY. XapaKTepH-
CTHKA MOXET OBITH «KECTKOID», KOTa YHCI0 000pOTOB
MIPaKTUYECKU HE 3aBUCHUT OT HArpy3KH, U «MATKON»,
NpU CYIIECTBEHHOW 3aBUCHMOCTH 4YHCIa 00OPOTOB
MPUBO/JIA OT €T0 HArPY3KH.

B skcniepuMeHTe acMHXPOHHBIH TeHEpaTop MpH-
BOJIMJICSI BO BpAILlCHUE JIBUTATEIEM IIOCTOSIHHOTO TOKa
(mpuBoX TeHepaTopa C «MATKOH» MEXaHHMYEeCKOH Xa-
PaKTEpPUCTHKOM, MHAEKC «2),) WIIX ACHHXPOHHBIM JIBH-
raresieM (IIPUBOJI TEHEpaTopa C «’KECTKOM» MeXaHude-
CKOM XapaKTEepUCTUKON, MHJIEKC «1»). MOImHOCTh npH-
BOJHBIX JIBUTaTelel ObLIa cOM3MepuMa C MOIIHOCTh
ACHMHXPOHHOTO reHepaTopa. HanpsokeHue reneparopa
Ha MOMEHT 3aMbIKaHUS TTOAICPKUBAIIOCH PaBHBIM 220
B.

I/ICKyCCTBeHHBIe 3aMbIKaHUA MEKAY Pa3IMIYHBIMA
BUTKaMH B (ha3HbIX 0OMOTKaX aBTOHOMHOT'O aCHHXPOH-
HOTO IreHepaTopa CO3/1aBAIUCh C TIOMOIIBIO CIIEUaAIIb-
HBIX, TIPEABAPUTEIHLHO BBIBEICHHBIX HApYXy 3 J1000-
BOW 4acTH OOMOTKH CTaTopa, BBIBOJIOB.

OmBITEl TOKA3aJIM, YTO TPH BUTKOBBIX M MEX-
ny¢asueix K3 B 0OMoTKe craropa M MajioM 4HCIIe 3a-
MKHYBIINXCSI BATKOB T€HEPATOp HE TepseT BO30YyXe-
HUS, a TOK B KOPOTKO3aMKHYTOM 9acTH OOMOTKH yBe-
quuuBaercs B 5-10 pa3 1mo  cpaBHEHHMIO C
HOMHUHaIBHBIM. ['eHepaTop TepsieT BO30yXICHHE

ToNbKO TpH 15-30 % 3aMKHYTBIX BUTKOB B 3aBHCHMO-
CTH OT Harpy3K{ M BEJINYNHBI EMKOCTH BO30YXKICHHSI.

Ha pucynke 2 mokazaHbl KpHBbIE U3MEHEHHUS TO-
koB K3 AAT ¢ mpuBogaMu, UMEIOIINMHU «MSATKYIO» U
«OKECTKYIO» XapaKTEePHUCTHKH B 3aBUCHMOCTH OT IIpO-
LIEHTHOTO COOTHOIICHHS YHCJIa 3aMKHYTBIX BHTKOB K
gucy BUTKOB B (aze (W, %)

W =W/ Wy %,

rne Wy — uicio 3aMkHYThIX BUTKOB; Wo — 4mcio
BUTKOB B (pase.

W3 naHHBIX KCIEPUMEHTA BUIHO, YTO BHE 3aBH-
CHUMOCTH OT BHJIa TIPHBOJIA TOK B 3aMKHYTBIX BUTKax
YMEHBIIAETCS MIPU UX YBEINYECHUH. Y MEHBILICHHAE TOKA
IIPYU MaJiOM YHCIIE 3aMKHYBIIUXCS BUTKOB OOYCIIOB-
JICHO BIIMSTHHEM COINPOTHBIIEHHS MPOBOJHMKA 3aKOpa-
YHMBAIOIIETO BUTKH.

Takum obpa3oM, B pe3yabTaTe 3KCIIePUMEHTAIb-
HBIX UCCJICIOBAHUN yCTAHOBJICHO, YTO MPH HAJTHYUH B
CTaTOPHOH OOMOTKE aBTOHOMHOI'O ACHMHXPOHHOTO Ie-
Hepatopa 3 — 15 % KOpOTKO3aMKHYTBHIX BUTKOB OH HE
TepsieT BO30YKIEHHS ¥ POJIOJKAET MMUTATh HATPY3KY.
ITpu sTom Tok B K3 BUTKax IpeBbIIaeT HOMUHAIBHBIN
B 4 — 7 pas. IloaToMy /Ul aCHHXPOHHBIX I€HEPATOPOB
Jutsl 0€30MaCHON AKCIUTyaTallii aCHHXPOHHBIX TeHepa-
TOPOB B THOPHIHBIX YHEPrOyCTAHOBKAX, OHH JOJDKHBI
MMETh HAIC)KHYIO 3aIUTYy OT Pa3INIHBIX HEUCIIPABHO-
CTEH, BO3HUKAIOIINX B UX OOMOTKaX.
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Pucynox 2 — Kpuevie usmenenus moxos K3 eumkoe AAIl": 1 — npusoo
C «IHCECMKOUY» XaPaKmMepucmuKou, 2 — npugoo ¢ «MASKOU» XapaKmepucmuxkou

W3 naHHBIX KCIIEPUMEHTA BHIIHO, YTO BHE 3aBH-
CHUMOCTH OT BHJA NPHBOJIA TOK B 3aMKHYTBIX BUTKax
YMEHBIIAETCS IPU UX YBEINYEHUH. Y MEHBILICHNE TOKa
IpY MaJloM YHCIIe 3aMKHYBIIUXCS BUTKOB OOYCIIOB-
JICHO BJIMSTHUEM COIIPOTHBIIEHHS IPOBOJHHMKA 3aKOpa-
YHMBAIOMIETO BUTKH.

Takum 0Opazom, B pe3ynbTare SKCIEPHUMEHTANb-
HBIX MCCIICIOBAHUH YCTAaHOBIICHO, YTO IPH HAIWYNH B
CTaTOPHOW OOMOTKE aBTOHOMHOTO ACHHXPOHHOTO Te-
Heparopa 3 — 15 % KOpPOTKO3aMKHYTBIX BUTKOB OH HE
TepsieT BO30YXKICHUS U IPOJOIDKAET MUTATh HArPy3Ky.
ITpu 3Tom Tok B K3 BUTKax mpeBbIIaeT HOMUHAIBHBIN
B 4 — 7 pa3. [loaToMy Ui aCHHXPOHHBIX T€HEPaTOPOB
JUTs 6e30IacHOM IKCIUTyaTallli ACHHXPOHHBIX TeHepa-
TOPOB B TMOPHUIHBIX YHEPrOyCTAHOBKAX, OHH JIOJDKHBI
MMETh Ha/IS)KHYIO 3alUTy OT Pa3JINuHbIX HEUCTIPABHO-
CTell, BO3HUKAIOIINX B HX 0OMOTKaX.

B nacrosimee Bpemst MMeeTcsi BO3MOXKHOCTD HC-
TIOJTb30BaHUSl YCTPOMCTB 3aIMTHl peardpyrolmnux Ha
HECHMMETPHIO MArHUTHOTO TI0JIs1 BHYTPH T'€HepaTopa B
cirydae BuTkoBoro K3 B craTopHoit 00MoTKe (TIpH pasz-
MEIIEHNN KOJIbIIA, OXBAau€HHOrO (heppOMarHUTHBIM
CEpJICUHUKOM, BHYTPH DJIEKTPUYECKON MAaIIWHBI) [5,
c.2].

Bo3M0OXXHO TOCTpOeHHE APYTHX 3allUT, HAMpH-
Mep, pearupylolux Ha BHOpaluio KOpIyca reHepa-
TOpAa B ClIy4ae IOBPEXKICHUS 0OMOTKH CTaTopa WM Po-
TOPHOH 0OMOTKHM. B KadecTBe 4yBCTBUTEIHEHOTO
YCTpOMCTBA 3alINTHI, MO3BOJISIONIEIO ONPENENTh U
BUTKOBBIE 3aMbIKaHNSI OOMOTOK CTaTOpa aBTOHOMHOTO

ACHHXPOHHOTO TeHEePaTopa, MIMEETCS BO3MOXHOCTD HC-
H0JIb30BATh yYCTPOWCTBO, OCHOBAHHOE Ha HCIOJIb30Ba-
HHH JaTYHKA BUOPALMH, KOTOPBII KPEMUTCS Ha KOPITYC
reHeparopa.
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In the article, the authors consider the features of modern information technologies, with special emphasis on
the technical features of the management decision-making processes and the specifics of the development of the
information society associated with risks in emergency situations.

AHHOTAIUSA

B cratbe aBTOpHI paccMaTpUBaIOT OCOOCHHOCTH COBPEMEHHBIX MH(OPMAILMOHHBIX TEXHOJIOTHH, JIeNast 0Co-
OBl aKIIEHT HAa TEXHUYECKHX OCOOEHHOCTSIX MPOLIECCOB MPUHSTHS YIPABICHIECKUX PEIICHUH U cienuduke pas-
BUTHA MH(OPMAIIOHHOTO OOIIECTBA, CBSI3aHHBIX C PHCKAMH B YCIOBHSAX UPE3BBIYANHBIX CUTYalNH.

Keywords: automated information and control systems in emergency situations, intellectualization of man-
agement processes, risk management in emergency situations.

KiroueBble ciioBa: ABTOMATU3UPOBAHHBIC I/IH(i)OpMaHI/IOHHO-praBHH}OHII/Ie CUCTEMBI B YCJIOBUAX YPC3BbI-
YalHBIX chyauMﬁ, HUHTCJUICKTYaIU3alus MpoucCCoB yIpaBJICHUA, YIIPABJICHUEC PUCKaMU B YCIIOBUAX ‘-Ipe3BI)I'-IaI71—

HBIX CUTYalluH.

B wunpopMammonHOM o0miecTBe HAOIIONAOTCS
rio0anbHbIE TPaHC(HOPMAIMK COIUATBFHONH peanbHO-
CTH M TOSIBIISIFOTCS] NHHOBALIMOHHBIE CTPATETHH, HMEI0-
Y€ OTHOIIEHWE K MH(OPMAIIMOHHBIM TEXHOJIOTHSIM,
YOPABJICHUIO PHUCKAMH, YTO AaKTYaIH3HUPYET CIIeIH-
(UKyY MPOIIECCOB MPUHSTHUS YIPABICHUECKUX PEILICHN I
B YCIJIOBUSIX UPE3BbIYANHBIX CUTYyaLUH.

OtMeTHM, 4TO MH(OPMAIIMOHHO-aHAIUTHYECKas,
OpraHU3alMOHHO-aIalITUBHAS, MEXKYJIbTypHO-TIO-
CpeqHUYeCKasl, MEKITMYHOCTHAs KOMMYHHUKAIUS B Cy-
HIECTBYIOIIEH COLMANbHON PeanbHOCTH MPEACTaBISIET
co0of 3 (GEKTUBHBIN BHUI CONHANBHBIX B3aUMOJICH-
CTBHIi, KOTOPBIE «... B MEPUOJ MAKCUMAIIBHON JIECHH-
XPOHHU3AIMH OOIIECTBEHHBIX OTHOMICHHH CTaHOBSITCS
MOOWIIBHBIMH M OTHOCHUTEIIBHO aBTOHOMHBIMI» [1, c.
95]. Ilpumenenne WHPOPMATNOHHO-YIIPABIITIOLIIX
CHCTEM CBA3aHO C OOecIieyeHHeM 3aluThl MHpOpMa-
IIHOHHBIX PECYPCOB U «... PSIl COBPEMEHHBIX TEHJICH-
IIMH, KOTOpBIE MPUBEAYT K PAaCIPOCTPAHEHUIO HHPOP-
MAlLMOHHBIX TEXHOJIOTUM, HapsAly C pOCTOM MHUPOBOMU
9KOHOMUKH, O0JIbLIIEH KYJILTYPHOU aCCUMHIISILIUEH, CO-

3JaHAEM W BHEAPEHHUEM HOBOW TEXHUKH ...» IETCPMH-
HHUPYIOT YIPaBICHUECKNE PELICHUS B YCIOBUAX UPE3-
BBIYANHBIX cUTyanui [2, c. 140].

CoBpeMeHHbIe HHPOPMAITHOHHBIE TEXHOJOTHHA H
YIpaBJICHUE PUCKAMHU B YCIOBHSAX YPE3BBIUAIHBIX CH-
Tyalluif CTaHOBSITCSI OCOOCHHO aKTyalbHBIM IO TPH-
YHHE TOTO, YTO MPH aHAIN3e 0COOEHHOCTEH M CIelH-
(UKH ITPOIIeCCOB pa3pabdOTKH W TPUHSATHS yIpaBJIcH-
YECKUX PEelICHUH, BOZHUKAIOT BONPOCHI, CBSA3aHHBIE C
KPUTEpUSIMH OIIEHKH TOCTYyMaromeld nHdpopmanuu u
cucreMamMu oOMeHa akTyanpHOWH MH(popmarued. U B
MIpOoIIeCcce aHaN3a CYIIECTBYIONNX HH()OPMAITMOHHBIX
cHUCTeM HEO0O0XOIUMO BBISIBUTH OCHOBOIOJIATAOIINE
KpPHUTEpUH, HEOOXOIUMBIE TS OLEHKH ITOCTOSHHO IT0-
crymnaroreii (0OHOBJIsIOmIEHCsT) HHPOpPMAIHU, KOTOpast
TaKke HeoOXOauMa JUTs TIOANEPKKU MIPUHSTHUS pele-
HUSI U YTIPABJIECHUs PUCKaMH B YCIOBHUSX Ype3BbIUaii-
HbIX cuTyauuil. I B 3TOM citydae, Kak CUMTarOT aBTOPBI
CTaThbU, B)KHO YUUTHIBATh TOT (AKT, 4YTO MHPOPMALH-
OHHBIC TIOTOKH B OOIIIECTBE MOTYT OBITh HECHHXPOH-
HBIMH, HEOJHOPOJIHBIMH, Pa3HOHANPABJICHHBIMH, YTO
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YCIIOXKHSAET NPO(ECCHOHANBHYIO IeSTEIbHOCTD aHaJIH-
THYECKOT0 OTieNa, 3aTpyaHsst pediekcuto uHpopMma-
IIHOHHO-YTIPABJIEHYECKON HHPPACTPYKTYPBIL, a 3HAUUT,
BO3HHKaeT HEOOXOJMMOCTh B O0O€cCreueHnH yIpasJe-
HUSI PUCKaMHU B YCJIOBHSIX YpE3BBIYAMHBIX CHTYAIHH.
J1st moAep KKY MIPUHSTHS YIPABICHIECKNX PEIIeHUN
BR)XHO CBOEBPEMEHHO M IIEJICHAIPABICHHO (C MOMO-
[IpI0 ATOPUTMH3AIMH aBTOMATH3MPOBAHHOTO CTPYK-
TYPHO-JIOTHYECKOTO MOJEIUPOBAHUS CIOKHBIX CH-
CTeM) MHUIIMUPOBATh POOOTOTEXHUIECKHE U KHOEpHe-
THYECKHE CHCTEMBI, HMEIOIIUE OTHOLIEHHE K
aJJaliTUBHOMY YIIPaBJIEHUIO PUCKaMH M KOMILIEKCHOMN
nH(pOopMaLMOHHO CHCTEMe, OCHOBBIBAIOLIYIOCS Ha UH-
TETPUPOBAHHBIX TEXHOJIOTUAX 0a3 JaHHBIX, ceTu NH-
TEpHET, COBPEMEHHBIX MEXaHU3MaX 3alNTh HH(opMa-
uuu [3, c. 21].

Crneunguka MCHOIb30BaHUS TEXHHUYECKUX WH-
(hOopMaITMOHHO-YTIPABIISIIOLIMX CHUCTEM M BBIOOP M3Me-
HEHMH AT CO3MaHusI HanboJsiee MpHeMIIEMbIX TEXHOJIO-
THYECKHX YCIOBUI HEOOXOIMMO paccMaTpHuBaTh C I10-
UMM KOHBEPreHIMM M C YYETOM TOro, 4YTO «...
TEOMOJUTHYECKHE TpaHC(HOpMAIUH, TI00ATBHBIE W3-
MCHCHUS COI.IPIaJ'[I;HOﬁ PCAIBbHOCTHU, KOTOPBIC NIETEPMU-
HHUPYIOT Pa3HOBEKTOPHBIE TPOLIECCHl 00ECHeYeHus
0€301aCHOCTH JINYHOCTH, TAK)Ke OOBEKTHBHO CBS3aHbBI
C YHUBEpCalIUsAMU KyIbTypb» [4, c. 48] u coBpemeH-
HBIMH CHCTeMaMH KoMMYyHuKarmu. CremoBarenbHo,
CYIIECTBYET 3aBHCHUMOCTb MEXIy HH(pochepor, WH-
(hOpMAITIOHHBIMH TEXHOJOTUSIMH M TEXHHYECKHMH
O0COOCHHOCTSIMH, XapaKTEpU3YIOMNMH  CenuduKy
MIPUHATHS YIIPABICHUYECKUX PEIICHNH, I'leé OCHOBOH
MHPOPMALINOHHOM 0€30ITaCHOCTH SIBIIAETCS HE CTOJIBKO
MaTepuaibHas, CKOIbKO JTyXOBHAs SK3UCTEHINS JIN4-
HOCTH, BO MHOTOM ompeznensiomas 3(h()eKTHBHOCTh
MH(pOPMALIMOHHO-YIIPABIISIOIUX CHCTEM B YCIOBUSIX
Ype3BBIYAWHBIX CUTYAIHi [5].

B undopmaiinoHHoM 00111eCTBE HA0IIOIACTCS UH-
TEHCU(UKALUST ~ MHTEJUIEKTyalM3alul  IMPOIECCOB
YIpaBJIeHUS C UCITIOJIB30BAaHUEM TEXHOTEHHBIX CpeJl, a
TaK)Ke aKTHBHOE BHEJIPEHHUE CETEBBIX TEXHOIOTHH ISt
pemieHns mpo0ieM, CBI3aHHBIX ¢ OOBEKTAMH «ITPOH3-
BOJIHOM TIPHPOJBI», KOTOpPBIE OOJIANAIOT «... CBOM-
CTBaMH H30MPATENbHOCTH W ONEpalMOHAIBHOM 3a-
MKHYTOCTH, @ TaKXe CHOCOOHOCTBIO MOJEINPOBATH
cpeny u cebs B Hei» [6, c. 9]. U neiicTBuTENBHO, KaK
HHUKOTJ]a paHee, CEeroJiHs CTaHOBSTCS BOCTPeOOBaH-
HBIMU COBPEMCHHBIC I/IHq)OpMaHI/IOHHI)Ie TEXHOJIOTUH U
yOpaBJICHHE pHUCKaMHU (HaBUTALUs, pOOOTOTEXHMKA,
MHTEJUIEKTyaIn3alys JIOKaIbHBIX CUCTEM ), TaK KaK UH-
TEHCHUBHO pa3padaThIBalOTCsS HHHOBALIMOHHBIE CTpaTe-
TH{ YTIPaBJEHUs], CBSI3aHHBIE C MHOTO(MYHKIHOHAJb-
HBIMH POOOTOTEXHHYECKHMH CUCTEMaMH.

Hamomunm, uro passutie uHdochepsl U TEXHO-
JIOTMH MHUIMHPYET «IU(POBYIO Cpely», WIH 4YacTh
MEXTOCyIapCTBEHHOH WH(POPMAIMOHHOW CHCTEMBI
T'ICCB, xoTopas co3aBanack, Kak KOMIDICKCHAS TIOA-
JEp)KKH B TIPHUHATHU YIPaBICHYECKUX DEIICHHHA B
YCIIOBUSIX YPE3BBIIMHBIX CUTyalMH, JIUKBUAALMEH CTH-
XUUHBIX O€NCTBUH, KaK WHTETPUPOBaHHAS CHCTEMa
cpenctB 00pabOTKH pa3HOHAIIPABJICHHBIX 0a3 JaHHBIX,
JKcIiepTHas reorpaduyeckas HWHPOPMAIMOHHAS CH-
cTeMa cOopa JaHHbBIX I10 PaJHOaKTUBHOCTH OKpYXKato-
mel cpensl. MHTEpEeCHO, YTO Ul CTPaTerHuecKoro

wianupoBanus B PenepansHom areHtrcte CHIA mo
YIpaBJICHUIO B YCJIOBHAX BO3HUKHOBCHHSA YPE3-
BBIHHBIX CHTyalWi ucnosb3yercs cucrema National
Emergency Management System, mpencTaBisromas
co0Oll MHTErpupOBaHHYI0 HWH()OPMALMOHHYIO CH-
CTEMy, CIELHaIbHO CO3AaHHYIO It cOopa, pacrpene-
JICHUS aKTyalbHOW WH(POPMALUK B Ype3BEIYANHON CH-
Tyalliy, 4YTO IMO3BOJIIET TPAXKIAHCKAM OpraHaM
OBICTPO B3aMMOJICHCTBOBaTh C PA3IUIHBIMU CIIYX-
6amu.

AKIIEHTyaIs Ha MEXXIyHapOIHOM OIIBITE, T03BO-
JIAE€T YTBEPKAATh aBTOPaM CTAaTbH, YTO MCIIOJIB30BaHUC
WH(OPMAIMOHHO-YIIPABIISIONMX CHCTEM B YCIOBHSX
YPE3BBIMHBIX CUTYallUi IPEAIoaraeT paclupocTpaHe-
HUE CUTYallUOHHBIX KOMIUIEKCOB U LIEHTPOB, KOTOPHIE
CO3JIAFOTCS C LEJIbI0 BCECTOPOHHETO U3yYEeHUs] HHPOP-
Malliu NpU BEIPaOOTKE ONEpaTHBHOIO PELICHUs CTpa-
TETNYECKHX 33714, BOZHUKAIOIINX B YCIOBHAX YPE3BbI-
yaiHbIX cutyanui (Pocens, I'epmanns, CIIA, Hopse-
rust). MHTepecHo, dYro coBmecTHO ¢ lLleHTpoMm
HCCIEI0BAaHUS SKCTpEMANbHBIX cUTyauuid U BoeHHo-
HMHXEHEpHbIM yHUBepcureToM Bceepoccuiickum HUN
I'OUC MUC P coznana crieruaan3npoBaHHas T€OMH-
(dopmanonHas cucteMa «DKCTpEeMyM», KOTopast 1103-
BOJISIET KOMILJIEKCHO MCIIOJIBb30BaTh KapTorpapuyeckue
n aTpuOyTHBHBIE 0a3bl JAHHBIX ISl OIEPATHBHOTO
MIPOTHO3UPOBAHUS YPE3BBINHBIX CHUTYyaluid (IpUpoa-
HBIE MT0XAaPbI, 3eMJIETPSCEHHNS!, HABOJHEHNS, TEXHOTCH-
HBIe KaTacTpodsl). IMEeHHO reonH(pOpMAIIMOHHAS CH-
cTeMa «DKCTpeMyM» IpeaaraeT MaTeMaTHIeCKHe MO-
JIeTTH IIPOTHO3MPOBAHMS YPE3BBIYAIHBIX CUTYAIUH, 9TO
JIa€T BO3MOXHOCTh YUUTHIBATH BO3HUKAIOIINE PUCKU U
MOCJIEACTBUSl YPE3BBIYAMHBIX CUTYalMid, MO3BOJISIO-
mux OoJee aJeKBaTHO OICHUBATH MOCIEACTBHS OMac-
HBIX (pakTOpoB, (GOpMHPYsT HOITOCPOUHBIC, CpEIHE-
CPOYHBIC, KPATKOCPOYHBLIC TIPOIrHO3BI BO3MOXXHBIX
YpE3BBIMHBIX CHUTyalMid. Tak, B IIAHOBOM IOPSJIKE
Cankr-IlerepOyprekas kommanus «Tpanzac» oOydaer
koMmaHaHbIH coctaB MUC (mepcoHalt, IMYHBIA COCTaB
B3aUMO/ICHCTBYIOIIMX CIYk0) B MOJEINPYEMBIX aBa-
PUHHBIX cUTyanusx (He(QTSHbIC pa3luBBI, aBapHH Ha
MOTCHIIMAIILHO OMACHBIX 00BEKTaX, OTEpaIH IOUCKa,
CIIACEeHUS MIPU MOPCKUX, aBUAIIMOHHBIX KaTacTpodax).
Ha ocnose 6:10ka AXOB, pa3pa6oranroro @1 BHUU
I'O UC, ocymectBusercs 3¢ ¢GeKTHBHOE MPOTHO3MPO-
BAHME 4YPE3BBIYAMHBIX CUTYallUH M MaTEMaTU4eCKOe
MOJICIUPOBAaHUE TPACKTOPHU JIBHKCHUS, MCIAPCHHUS,
B3aMMOJIEHCTBHA ¢ OeperoM, NOTEHIIMAIBHO OMTaCHOTO
BO3/ICHCTBUS pa3nuBa HEPTH, XUMUYECKOTO MPOJIYKTa
Ha aKBaTOpUAX, a TaKKe OMNpeaenseTcs CTeNeHb
yrpo3bl TOKCHYHBIX CyOCTaHIIUI B BO3JyXe B pe3yJb-
TaTe pa3uBa XUMHUYECKUX BeniecTB. Onpeaessronmm
(hakTOpOM, B TAKOM CIIydae, CIIOCOOCTBYIOIINM aKTya-
TM3anuy QyHKIMOHAIBHBIX BO3MOXKHOCTEH MH(pOpMa-
IIMOHHOW CHCTEMBI, SIBJISICTCS aKTHBHOE HCIOJIB30Ba-
HHUE JaHHBIX MOJEJNEH, KOTOPhIE aBTOMAaTHYECKH OT-
CIeKMBAIOT BCE M3MEHEHWs (0a3bl  JaHHBIX,
MIPeAHA3HAYCHHBIE JUI MOAJEPKKH HNPUHATHS pele-
HUIA TIPU YPE3BBIAHBIX CUTYyalui, rpaduueckoe 0Too-
paxkeHue pa3BepHyTHIX cuil u cpeacts MUC). B un-
(hopMaIMOHHOM 00IIIeCTBE UMEHHO HH(pOchepa mpe-
CTaBisieT cO00i MaKCHMaJbHO aKTyaJH3MPOBAHHBIN
pecypc, UCHONIB3YEMBIN JUIsl YCIENIHOH peanu3auu
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YIIPABJIEHYECKUX PELIECHUI B yCIIOBUSX YPE3BbIYAHBIX
CUTyalui.

VYnpaBneHue puckaMu, Kak CUATarOT aBTOPHI CTa-
TBH, IPEIIOJIAraeT BBHICOKUI YPOBEHb NMpoQeccHoHa-
IM3Ma ¥ WHPOPMHPOBAHHOCTH PYKOBOAUTENS, KOTO-
pBIi HalleJleH Ha MUHUMU3ALHI0 BEPOATHOCTEH BO3-
HUKHOBEHUSI YpE3BBbIYANHBIX CUTYalMH, a TAaKXe Ha
ONEPaTUBHOCTh, JOCTOBEPHOCTh MOCTYHAIOIIEH HH-
(dhopmarn, mo3BoJIsIIOmEl ObICTPO pediaeKcHpoBaTsh,
OOBEKTHBHO OTpa)kas H3MEHSIOUIYIOCS OOCTaHOBKY
IIpU IPUHATHAN YIIPABICHYECKUX PELIEHUI HA TEPPUTO-
pUU YPE3BBIMHBIX cUTyalud. B yciloBusX upe3Bbluaii-
HBIX CUTyalluil Ba)KHOE MECTO 3aHUMAIOT aBTOMATHU3H-
pOBaHHbIE MH(POPMAIIMOHHO-YIPABIISIOIINE CHCTEMBI,
KOTOpBIE BBINOJIHSIIOT HH(OPMAIIIOHHO-CIIPABOYHBIE
(YHKIMM U «... B XOJIe HENPEPHIBHOTO YCIOKHEHUS
TEXHUYECKHUX CHCTeM» [7, ¢.4] oOeceunBarOT peau-
3anuio GYHKIMOHANBHBIX 3a/1a4, HMHUIUUPYS aJalTHB-
HbIe (OPMBI BO3JCHCTBUS IO TMOIICPKKE MPUHATHS
YIpaBICHICCKHUX PEIICHUH (TYIICHUE ITOKAPOB, Ae3aK-
THUBALUA TPYJHOJOCTYIIHBIX IOBEPXHOCTEN MTPU XUMHU-
YECKOM M PaliOaKTHBHOM 3apPayKeHHH).

Takum 00pa3oM, aBTOMAaTU3UPOBAHHBIC HH(OP-
MAaIMOHHO-YIIPABIIOIINE CUCTEMBI IO3BOJIAIOT pac-
HIMPUTh BO3MOXXHOCTH COBPEMEHHBIX MH(pOPMAIHMOH-
HBIX TEXHOJIOTUH [9] U Ha OCHOBE MPOTPaMMHON pea-
JU3alMY AITOPUTMU3UPOBAHHBIX OLEHOK MOKa3aTeen
0€301acHOCTH, BKIIOYAIOUIMX HHTEIUICKTYaIU3anIo
MPOLIECCOB YIPABIEHUS, B TOM YHCIE, U yNpaBICHUE
puckamu. CoBpeMeHHbIE HHPOPMALIMOHHBIE TEXHOIO-
THH ¥ cenru(uKa IpOIeccoB MPHUHATUS YIIpaBIcHYE-
CKHX PpELICHW, CBA3aHHBIX C PUCKAMHU B YCJIOBMSX
Ype3BbIUANHBIX CUTYalLlUi, B UTOT€, OPUEHTUPYETCS HA
«... TEHACHLUIO K TOTAJIBHOMY OXBAaTy BCEHPOHHUKAIO-
IIMMH KOMIBIOTEPHBIMH TEXHOJOTHSAMHU KOHTPOJS U
yIpaBieHus] BceX cdep CyIeCTBOBaHHS U JKU3HEIes-
TENBHOCTH YEJIOBEKa IPH OJHOBPEMEHHOM ITOBBIIIE-
HUM HE3aBUCHMOCTH OT UeJIOBEKa CaMON HCKYCCTBEH-
HOM TexHU4YeCKoH cpenbl» [8, c. 23].
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Abstract

The paper proposes a calculation method of determining the volume of repairs in a Central repair shop for
agricultural regions of the Republic of Kazakhstan on submitted calculations and the graphical part.

AHHOTALMA

B cratne MMpeaIoKCHa METOAUKAa pacuCTOB OIPCACIICHUA 00BEMOB PEMOHTHBIX pa60T B HeHTpaJ'ILHOﬁ pe-
MOHTHOW MaCTePCKOH AJIS IPEIIPUSATHS CEIbCKOTO X03sicTBa pernoHoB PecyOnuku Kasaxcran, npencTaBiieHbI
pacueTsl, U ONMCaHNe TPaPUIECKON JaCTH.

Keywords: workshop; repair; labor intensity; machine; unit.
KiroueBble cjioBa: MacCTEepCKasi; pEMOHT; TPYAOEMKOCTh, MalllnHa; arperar.

I pa3paboTKH rOI0BOM MPOrpaMMbl PEMOHTHON MAaCTEPCKON PaCcCUMTHIBACTCS CPEAHETOI0BOE KOJTHYESCTBO
PEMOHTOB H CJIOXHBIX BHIOB TEXHUYCCKOIO OOCIY)KHUBAHHS IJI BCEX MAIIMH XO3SHCTBA, OMPEICIISIIOTCS BUJIBI
PEMOHTA U YCTAaHABJIMBAIOTCS MECTa MIPOBEJICHHUS PEMOHTA ATHUX MAIIMH WM UX OCHOBHBIX arperaToB. CpeaHero-
JIOBOE KOJUYECTBO PEMOHTOB TI0 WX BHJAM W CIIOXKHBIX BHJIOB TEXHHUYCCKOTO OOCITY)KMBaHUS, aBTOMOOMIICH U
KOMOaiHOB omnpezaesieM 1o popmyie:

B, - N,

Pi=—— 1)
ki

P.i B N, Py )

Tl MTZ Kl

P BN (P + P ©)

TO3I Mmdgl Kl T}y

rae Pyi, Pri, Prosi- COOTBETCTBEHHO KOTUYECTBO KATUTAIBHBIX, TEKYIUX peMOHTOB U TO Ne3 s TpakTo-
POB TaHHOTO BHJIA U JAHHOW MapKH, KOJUYECTBO TeKyIIHX peMOHTOB U TO Ne 2 mnst apromobwuieii; Bi - miano-
Bas TOJIOBAs 3arpy3Ka MaIlUHbI JaHHOTO BUJIA M TAHHOW MapKH, KT, yCiI. Ta U Jp.; Ni - KOJHM4ecTBO MaIlWH JaH-
HOTO BUJIA U TAaHHON MapKU B XO3SIACTBE, T, M,i, My, Mo - HapaOOTKa MalIMH JAHHOTO BUIA U TAHHOH MapKu
MEXIy KalnTaIbHBIMH, TeKyIUMH peMoHTamMu 1 TO Ne 3, 4. [1,2].

Tabnmna 1. McxomHple JaHHBIC IS pacdeTa roJJ0BOI MporpaMMBl pEMOHTHOH MacTepCKOH (TPaKTOPHI)

HanmenoBanne T'ogosas HapaboTka, TpyRoemKocTh peMOHTOB 1
H MApKA MAITHESI K-Bo mt. 0 TO nHa cropowne, 4.4.
KaluTaJlbHbIC TEKyIIne TO
K-700 A I 4383,1 560 255 43,2
K-701 (K-701M) - - - - -
T-150 (T-153) 6 3043,9 465 - -
T-150K (T-151K) - - - - -
T-4A 4 2120,0 177 - -
T-130M - - - - -
JAT —75 6 1950,0 105 - -
AT -75M - 1760,0 - - -
T-70C - - - - -
T-54B - - - - -
MT3 — 80/82 23 1560,0 - - -
IOM3 - 6J1/6M 4 7500 - - -
T-40M 2 4800 - - -
T-25A1 (T-25A) - 1300 - - -
T-30 (T-30 A) 6 1370 - - -

B ueHtpanbHON peMOHTHOM MacTEPCKOM BBINOJ-
HSIOTCS CICIYIONIUE PabOTHhI:

- KalHuTaJIbHBIA PEMOHT TPaKTOPOB (KpOME Hep-
TOHACBIIICHHBIX); - TEKYI[MH PEMOHT TPaKTOPOB
(kpoMe oHeproHaceleHHbIX); - TO-3 TpakTOpoB
(KpoMe PHEproHacChIEHHBIX); - TEKYIIHMH PEMOHT W
TO-2 aBTOMOOMIIEH; - TEKYIIMH PEMOHT KOMOAiHOB; -
TEKYIIUH PEMOHT CEIbCKOX03IHCTBEHHBIX MAIlINH;

Kpome TOro BBINOJIHAIOTCS JIOMOJIHUTEIbHBIC
BUJIBI PaboT:

- mpo(hIIAKTHKA CTAHOYHOTO U IPOYETO PEMOHT-
HOTO O0OPYIOBaHHS IICHTPAJIBHBIX PEMOHTHBIX Ma-
CTEPCKUX W MPO(DHIAKTHKA aBTOTapaXka; - PEMOHT ar-
peratoB 0OMeHHOro ()OHZA; - U3TOTOBICHHE HECIIOXK-
HBIX JIeTajedl; - PEMOHT MAIIMH W MEXaHH3MOB
’KUBOTHOBOMYECKUX (epM; - MENKUIl PEMOHT PEXy-
IIEr0 MHCTPYMEHTA M MPUCTIOCOOICHHH; - TIPOYHE pa-
0OTBI, CBA3aHHbIC C YKCILTyaTaAHEil TEXHUKH.

OO0mmii 06beM paboT MacTepcKol onpenensieTcs
TPya03aTpaTaMu, KOTOPbIE PACCUUTHIBAIOTCS Ha KaJICH-
IOApHBIA TO M BKJIIOYAIOT IEPEYHMCICHHBIC HIKE CO-
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CTaBHBIE YACTH., PACUETHI IPUBEIEM Ha IPHUMEpPE TPak-
topa [AT-75, s npyrux BUI0OB TEXHUKU B JAHHOM CTa-
ThE TOJBKO GopMyIIbI pacueToB [3,4].

1. Tpyno3arpatel Ha npoBeneHue pemonta u TO
TEXHUKH B COOTBETCTBUU C BBISBICHHOM IPOrpaMMoin
PEMOHTA, 3a UCKIIOUEHHEM TPYIOEMKOCTH PEMOHTA
MAIllMH U arperaToB, KOTOPBII OCYILECTBISIETCS HE B
LIEHTpaJIbHOM PEMOHTHOI MacTepcKou xo3sicTBa. st
Kaxgoro Buaa peMonTta u TO naHHOTO BHIa U MapKu
MAIIMHBI OHHU OTIPENEISIOTCS 10 (hopMmyIie

Tmeymi = Pi*(Ti-Y.Tari), (4)

re Tu cyw i - TPYZO3aTpaThl HA MPOBEJCHNE JaH-
HOTO BHJia peMoHTa uiu TO MamuHbl, yein.-4.; Pj- mpo-
rpamMMma JaHHOTO BHJa peMoHTa win TO Mamu, mT.

Ti - TpyZOEMKOCTh TAaHHOTO BHJAa PEMOHTa WU
TO omHOM MalIUHEL, Ye.-4.

> Tari - cyMMapHble TPyA03aTpaThl Ha PEMOHT ar-
peraros, y3JI0B U AeTaineil, npoBoaumMslie He B LIPM xo-
39HCTBA, Yell.-4., ONIPEJEIIAIOTCS C HCIONb30BaHUEM.

Jnst tpakropa AT-75: Tmeymke= 1 - (369-105) =
264 gen.-4.;

Tm cym TP= 3 (270-0) =810 Yei.-4., Twm cym TO-3= 4-
(21,4-0) = 85,6.-u.

2. Tpyno3aTpaTbl Ha NPOBEJCHHUE TEKYILEro pe-
MoHTa U TO-2 aBromMoOuMIIei. TH TPy03aTpaThl MPH-
HHMAIOTCS YCIIOBHO IO (hOpMyJIam:

a) TpyZJo3aTpaThl Ha INPOBEICHHE TEKYIIHUX pe-
MOHTOB (T AT cyw i, 4ET.-4.)

BM'TAH'NAi i
1000 = ©

r1e Bi- TNIaHUPyeMBbIi FOI0BOH ITpo0er aBTOMO-
0w TaHHOW MapKH, KM;

TaTi - Tpymo3aTpaThl Ha MPOBEACHHE TEKYIIETO
pemMoHnTa, oTHeceHHbIE K 1000 kM

npobera, 4yei.-4.;Naj - KOJHYECTBO aBTOMOOMIICH
JIAaHHOM MapKu B XO34HCTBE;

0) Tpyao3atpaTsl Ha ipoBenieHre TO-2 aBTOMOOH-
nert (Tao cywi, 9€71.-4.)

TAT cymi—

BAi 'TAOi' NAi (6)
1000 ’

rae Taoi- Tpyao3arparsl Ha npoBeaeHue TO-2 aB-
ToMoOMIe naHHON Mapku, oTHeceHHbIe K 1000 kM
npobera, 4ei.-4.

Pacuer Tpymosarpar mo ocTaidbHBIM BHAAM pe-
MoHnTa wir TO 1 MapkaM MaIlliH BeICTCS aHAJIOTHYHO.

3. CymmapHbIe TpyJo3aTpaThl Ha PEMOHT TEX-
HukH (Tcywm, Uen.-4.) onpeaenstorcs

KaK CyMMa TPyJ103aTpar Mo BCEM MapKaM MalluH
u Buzam pemonTa u TO [3,4].
Teym=9298,5+3050,6+2155+5348,3=19852,4 yen.-u.

4. Tpyno3aTpaTsl Ha MPOBEACHUE PEMOHTA arpe-
raroB U y3noB oOmenHoro ¢ouna (Tow, dem.-u.)
YCIIOBHO OTNPEACTSAIOTCS 0 (GOPMYIIe B MPOIEHTaX OT
CYMMapHBIX TPYIO3aTpaT Ha PEMOHT TeXHHKH. J{is
IaHHOM MacTtepckoi npuHIMaercs Coo=1,5%

Top= w =297.8 uen.-u.
100

5. Tpymo3aTparsl Ha TEXHUIECKOE O0CITYKHBAHHE
MAaIlliH ¥ MEXaHU3MOB KUBOTHOBOUecKuX epm (T,
YeJ.-4.) ONpeessiFoTes o hopmylie:

Tao cymi—

Tx= —Tcyfooc”( , )

rae Cy — Tpyno3aTpaTbl Ha TEXHHYECKOE 00CIy-

KUBAHUC MallMH U MCXaHU3MOB, JKUBOTHOBOAYCCKHUX

(depM B MPOIIEHTAX OT CyMMapHBIX TPYJ03aTPAaT Ha pe-
MOHT TexHUKH. [Ipunanmaercs Cyx = 6%.

6. TpynosatpaTbl Ha BBHINOJHEHHE IMPOUYMX (He-
YUYTEHHBIX) paboT, TakuX, KaKk HENpeJBUACHHbBIE MPO-
CTOM MAIlIMH M0 TEXHUYECKUM IPHINHAM (aBapHH, 10-
JIOMKH, HEAOITyCTUMBIH MPEXIeBPEMEHHBIH H3HOC Jie-
Tayeil W T.JA.), pasoBble 3aKa3bl  PA3IHMYHBIX
[OAPA3JEIECHUN X0351UCTBA, OPUEHTUPOBOYHO OIpeEe-
JSI0TCS 110 (hopMmye:

Teyy - Cr
Tn= 1 0 O ) 8)
rne Tn - Tpymo3aTparsl CBSI3aHHBIE C BBITIOJIHE-
HHUEM IPOYHX paboT, JeI.-u.;

Cr - Tpy#o3aTparsl Ha BBIOJHEHHE IIPOYUX pa-
60T B IIPOLIEHTaX OT CyMMAapHbIX

tpyno3arpar. [Ipuaumaercst Cr =10%.

7. Tpymo3atpatsl Ha m3rotoBieHue neraneit (T,
YeJ1.-4.) OPUEHTUPOBOYHO OINPEEISIOTCS 110 hopmyie:

Loy 'sz

R

rre Cy - 00peM paboT MacTepCKOif 1o M3rOTOBIIE-
HUIO JeTajlell B IPOLEHTaX

OT CyMMapHBIX Tpyno3arpat. [Ipuaumaercs Cn =
5%.

8. Tpynozarpartel Ha TpOBEACHHE PEMOHTAa H
0CMOTpPa METAITIOPEXKYIIUX CTAHKOB M IPOYETo 000py-
noBaHust Mactepckoid (Tog, Yem.-4.) onmpenesitoTcs Mo
dopmyre:

T Ty - Cog
0B 100 )
rae Cop - 00eM paboT B MacTEepCKOit Ha IIpoBeIe-
HHE PEMOHTA U OCMOTpPa METAJUIOPEKYIINX CTAHKOB M
npouero o0OpyAOBaHUS B MPOLEHTaX OT CYMMAapHBIX
Tpyno3arpar. [Ipuaumaercs Cop = 8%.
9. Tpyno3arpaTsl Ha pEMOHT M U3TOTOBJICHUE WH-
ctpymenra (Ty, 4en.-4.) onpenenstores mo Gopmyiie:
_ T cym - Cu
U100

rae Cy — o0beM paboT B MacTEpCKOM Ha PEMOHT U
W3TOTOBJICHHE MHCTPYMEHTA B MPOLIEHTaX OT CyMMap-
HbIX Tpyao3atpar. [Ipunumaercs Cy = 3%.

10. T'ogoBast mpou3BOJICTBEHHAS IPOTpaMMa IeH-
TpambHONH peMOHTHOM MacTepckoit xo3siicTa (Tosur,
YeJ1.-4.) ONpe/eNsieTcs] Kak CyMMa BCEX TPYA03aTpar B
MaCTEpPCKOM:

Tosu= Teym+ Tow+ T+ T+ T+ Tos+ Tu. (12)
Topm =
19852,4+297,8+1191,1+992,6+1588,2+595,6+1985,2
=26503,0 uemn.-u.

Pacnpedenenue pabom no yuwacmkam pemonm-
Hoit macmepckoii. O6beM padoT (ty, 4em.-4.), CBsI3aH-
HBIX ¢ peMOoHTOM Wi TO 1aHHOM MaIUHEL, Ha KAXKIOM
y4JacTKe MacTepCKOH onpeneinsercs no Gopmyie:

(10)

(1)
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tp=————
© 100

rae Ti - Tpyno3arparsl Ha peMoHT wim TO maH-
HOTO BHJIa TEXHUKH, Y€JI.-1.;

Cj - 00beM pabOT Ha JAHHOM YYACTKE MaCTEpPCKOM
B IIPOLIEHTaX OT OOIIHX

Tpyzno3arpaT Ha peMoHT wiu TO maHHOrO BHIA
TEXHHUKH.

[TpuBenem pacueT pacnpeseneHus oobema pa-
60t ansa tpaktopa JT-75:

- Ha CTAHOYHOM YyYacTKe; - Ha Ky3HEUHOM
y4YacTKe;
tp = 264 - 0,19 = 50uen-u; t, = 264-0,04 = 11yen-y;
tp =810 - 0,17=138uen-u t,, = 810 - 0,03 = 24uen-u;
to = 85,6 - 0,05 =4uen-u. t;,=0

AHanorn4YHbIe pacyeTsl 0 BCEM JIPYTUM MapKaM
MAIIUH IS K&XKJIOT0 Y9acTKa MacTepCKOI.
Tabmumna 2. Onpenenenue GoHma BpeMEeHH MaCTePCKON

, (13)

Onpedenenue ¢ponoa epemenu MacTepCcKoOi.
@oHJ BpeMEHU MacTEpCKOM I TEKYILEro roja u s
Ka)XJI0T0 Mecsila onpeaenseTcs 1o Gopmysie:

Oy = [(dk— dy — dip)- t—t1 <], (14)
rne @y — (hoHa BpeMEeHU MacTEepPCKOil Ha IUIaHu-
pyemblil mepuon, 4.; dk — KOJHMYECTBO KaJCHIApHBIX
IHEH B IUTaHUPYeMOM Iepuone; O, — KOIM4ecTBO BbI-
XOIHBIX JTHEW 3a 3TOT ke Nepuox; dnp — KOIMIECTBO
Mpa3IHUYHBIX JHEH; | — IpOIOIDKATENFHOCTE paboueit
CMeHBI, 4. Jl71s BceX IEX0B U Yy4acTKoB t = 8 4.; t; — co-
KpalieHue pabodell CMEHbI B IPEANPa3AHUYHBIE THH,
4. t1 =1 4. dyy — KONMUYECTBO MPEMIIPA3THAYHBIX THEH;
N — KOJIMYECTBO pabOUUX CMEH B CYTKH [5,6].

B paccuntbeiBaemoit Mactepckoil pabora BegeTcs
B 0JIHy cMeHy. Hanpumep, 1711 oniHOro Mecsina B cpea-
Hem. Oy = [(31-8-5)- 8—1 -0]-1=144 u.

PacdeTsl o ocTanbHBIM MecAlaM BBIIOTHEHBI
AHAJIOTWYHO U CBEICHBI B TaOmmIy 2.

Mecsr Bennuuna
d ds Oup (o Dy, 4.
SluBapb 31 8 5 - 144
deBpab 28 8 1 1 151
Maprt 31 9 1 1 167
Anpenb 30 9 - 1 167
Maii 31 8 2 1 167
Uionp 30 9 1 1 159
Urons 31 9 - - 176
Asryct 31 8 - - 184
CeHTs0pb 30 10 - - 160
OKTS10pb 31 8 - - 184
Host6pp 30 8 - - 176
Jexabpb 31 10 - 1 167
BCET'O 365 104 10 6 2002

Cocmagnenue naana pabomsvt peMoHmMHON Ma-
cmepckoit. Ilpu coctaBiIeHNH Tu1aHa paboOTHl PEMOHT-
HOW MacTepcKOil HaMeyJaroTCsl CPOKU TIOCTAHOBKH Ma-
IIWH B PEMOHT M BBIXOJIa UX U3 PEMOHTA C YUCTOM UX
3aHATOCTU B TIPOBEJCHHUM TIOJIEBBIX PaboT, pas3jmeis-
I0TCSI PEMOHTHBIE Pa0OTHI 0 OOBEKTaM C CO3/1aHHEM
HECKOJIBKMX TIPYII pabouuX, MPOU3BOJSIINX PEMOHT
orpezieNieHHOH rpynnsl MamuH. KomuectBo pabounx
MacTepCKOW NMPUHUMAETCS TOCTOSHHBIM 3a BECh IIe-
pHOA TIIaHUpOBaHMA (KalEeHIApHBIA TOX) Kak B Ma-
CTEPCKOM B IIETIOM, TaK U 110 OTACIHHBIM €€ YIaCTKaM.

[Tman paboTH pEeMOHTHON MacTepcKoi paspada-
TBIBACTCS B BUJIE IpaduKa 3arpy3KH MacTEpCKOH U ee
OCHOBHBIX YYaCTKOB. 21_]'[5{ YBA3bIBaHHUSA CPOKOB ITOCTaA-
HOBKHM MallUH HAa PEMOHT CO CPOKaMH 3aHATOCTH Ma-
IIMH Ha TOJIEBBIX paboTax cHavana CTPOUTCs rpaduk
3aHSATOCTH MalWH. ['pauk 3aHATOCTH MaIIWH CTPO-
UTCs HWXKe rpaduka 3arpy3ku macrepckoid. Ilpu mo-
CTpOEHHMHU TpaduKa CUHTAETCS, YTO TPAKTOpHI pabo-
TAIOT KPYIJIBIA IO/, HO 3aHATOCTh UX MO MecsIaM pas-
nryHa. B rpaduke MammHOMCIIONB30BaHMS 3aHATOCTh
TPaKTOpa [MOKa3bIBaeTCs JMarpaMMoi, B KOTOPO oTpa-
JKEHa €ro 3arpys3ka II0 MecsilaM B INPOILEHTAX. 3aHdA-
TOCTh OCTAJbHBIX MAIIMH OTPAXaeTcss Ha rpaduke
CIUIOUTHOW JHMHMEH, AJIMHA, KOTOPOM COOTBETCTBYET
MEPHOAY HCIOIb30BAaHHUS MAIIMHBI JaHHOTO THIIA Ha

moJieBBIX padortax. [locie mocTpoeHus rpaduka 3aHs-
TOCTH MAIINH CTPOUTCS TpaduK 3arpy3KH PEMOHTHOM
MacCTEpCKOM.

OO011iee SBOYHOE KOJUYECTBO paboUymMx B MacTep-
ckoit (Ng, uen.) onpenensercs mo hopmyJie:

T
OB,
N =08

@M
26503
2002

Ilo ocm aOcmmcc OTKIaABIBaeTCsT B Maciurade
(OHI BpeMEHH MacTEPCKOIl [0 Mecs1aM 3a BECh KaJleH-
JapHBIA IO/, HAYMHAsl C SHBAPA, a II0 OCH OpPIUHAT —
SIBOYHOE KOJIMYECTBO pabounx. OUepyeHHbIH 110 ATUM
KOOpJMHATaM OOJIBIION MPSIMOYTOJbHUK MpPEACTaB-
nsieT co0o# o01IHii roJioBol 00beM Tpyao3atpat L[PM.
[Tocne 3TOr0 B MOJTyYEHHBIH MPSIMOYTOJIBHUK BITHCHI-
BalOTCS BCE PabOTHI MO0 PEMOHTY KOHKPETHBIX 00BEK-
TOB. [ly1s1 3TOTO BCE PabOTHI, BBHIIOIHSIEMBIE B MAacTEp-
CKOM, IEeNsTCS Ha PsAA OJHOTHUIIHBIX, CO3/1aBasi He-
CKOJIKO ~ TPYyNIl  NPOMU3BOJCTBEHHBIX  paboOyMX,
BBINIOJTHSFOLINX ONPEeIeHHBIN BUI paboTHI.

Orto OyayT: - Tpymmna pabdoYHX, BBITOTHSIIOIIAX
KP, TP, TO-3 xoM0aifHOB ¥ TPaKTOPOB, a TaKXKe pe-
MOHT arperaToB 0OMeHHOTO (OH/Ia;

(15)

=13,22 qen.

Ng
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- rpynna, Beimodsstomas TP u TO-2 aBromobu-
JIeli; - TPYIIa, BBIOJHSIOWAsS PEMOHT CEJIbCKOXO035M-
CTBEHHBIX MalllH, arperaroB 1 000pyA0BaHUS KHUBOT-
HOBOJTYECKHX (epM;

- IpyINa, 3aHUMAIOLIasACsi U3TOTOBJIEHUEM JIeTa-
Jedl ¥ IPOYMMHU paboTaMH MO SKCIUTyaTaluH TEXHUKH;
- Tpymna, 3aHAMAIOIIAsICs PEMOHTOM 00OpYHOBaHHS
MacTepCKOd; - TPyIITa, PEMOHTHPYIOIIAsk K H3TOTABIIHU-
BaroIlasi HHCTPYMEHTEI.

KommgectBo pabounx B KaXKI0W BRIIEICHHOM
rpymre (Ngi, 4el.) onpenensercs mo Gopmyie:
T 5
Ngi = E ,

rae Tp - oObeM TpyHo3arpar, HEOOXOAMMBIN IS
BBIMOJIHEHHUS JAHHOTO BHIa pabor, uen.-4.; @ - doHx
BpPEMCHH, BBI}IeJ'[eHHbeI JUIsL BBIIIOJIHCHUA [JAaHHOI'O
BU1a pador, 4.

KonmnuectBo pabounx B Opurage mo peMOHTY
TPaKTOPOB, KOMOAHHOB U arperaToB 0OMeHHOro (oHaa

LOL 5860
2002

KonmaectBo pabounx npyrux Opurazn paccauThl-
BAETCS aHAJIOTHYHO U PE3YJIBTATHI CBOJAITCS B TAOJIHUITY
3. IIpu nmnanupoBaHuy paboOT MO PEMOHTY TPAKTOPOB,
KOMOAHOB M CENbCKOXO35HCTBEHHBIX MAIIMH YBSI3bI-
BAIOTCSI CPOKM IPOBEACHHSI PEMOHTA TOM WIM MHOU
TPYIIIBI MAIIMH CO CPOKAMU MPOBEIEHHS TIOJIEBBIX Pa-
60T ¥ 3arpy3koil MallMH B OIpeesIeHHbIC MEePHOAbI
roga. OZHOBPEMEHHO YBS3BIBAIOTCS CPOKM IIPOBEAE-
HUS pEMOHTA C roCyJapCTBEHHBIMU CPOKaMH PEMOHTA

(16)

coctaBut: Ny =

TeX WX UHBIX BUIOB MatmH. s PecyOnuku Kazax-
CTaH CPETHUM CPOKOM OKOHYAHHS OCEHHE-3UMHET0 pe-
MOHTa TPaKTOPOB U CEJIbXO3MalNH (KpoMe yOopod-
HBIX M OUYUCTUTENIBHBIX) U TIOATOTOBKY MAallIMHHO-TPAK-
TOPHOTO TIapKa K BECEHHHUM IIOJIEBBIM paboTam
cuntaercs 20 MapTa, a CPOKOM TOTOBHOCTH MAIIMH K
yOopke ypokasi (KOMOAHOB W TIPOYHX YOOPOUHBIX H
OUYUCTHTENBHEIX) — 20 utoHs. [Ipu muraHupoBaHun cpo-
KOB PEMOHTA YYUTHIBAETCS, YTO OOJIBINAST 4acTh TPAK-
TOpPOB, MOYBOOOPAOATHIBAIOIINX MAIIMH OOBIYHO pe-
MOHTHpYeTCA B miepron ¢ 1 okTsa6ps mo 20 maprta, a Bce
yOOpouHbIe MalTHHEI ¢ 1 ceHTsI0pst o 20 urons. B set-
HU mepuoj; Mactepckas Oyner 3aHsiTa paboTamH 110
MPOBEJCHUIO TEXHUYECKOTO 0OCITy)KUBaHUS MAIlKH, a
TaKxe peMoHTOM oOMeHHoro (onga. Pemont u TO aB-
TOMOOMIIEH pacnpenenseTcs paBHOMEPHO B TedeHHE
rojia u npoBoautcs B nomemienuu LIPM. Ilpu moctpo-
SHUM TpaduKa 3arpy3Kd MacTepcKor muddepeHIupy-
10TCsI pabOTBl MO 00BEKTaM PEMOHTAa. JTO KacaeTcs
TJIaBHBIM 00pa3oM Tpynn pabodmx, MPOBOIAIINX pe-
MOHT TPaKTOPOB, KOMOAWHOB M CEIHCKOXO3SHCTBEH-
HBIX MAIlVH.
[IpogomKUTETFHOCTh PEMOHTA KaX10H IPyTIIIBI
MamH (ti, 4.) onpeaensiercs no Gopmyoie:
Ti-P
'
Ni
rae Ti - TpyZI0eMKOCTb JaHHOTO BH/Ia PEMOHTA O]~
HOW MaIllMHBI JaHHOW Mapku, 4ei.-4. Pi - konndecTBo
PEMOHTOB JIaHHOTO BHJa JJIsl JaHHOM MapKe MalluH
(mpunoxenue B). Ni - konu4ecTBo pabouux 3aHITHIX
Ha BBINOJHEHUH JaHHOTO BU/a pador, 4yed.

ti= (17)

Tabmuma 3.
Pacuer ko1MuecTBa pad04nx MaCTEPCKOil M0 rpynnam
O0beM
®oHx BpeMEHU Kon-Bo
HanmeHoBaHuEe BBITOIHAEMBIX TPy03aTpaT mno
110 BUAAM pabounx B
paboT B rpyme BUIAM 6
pabor, yes.-u, paoor, u. rpyIe, Y4ei.
1. KP, TP, TO-3 TpakTopoB 1 KOMOAHHOB, PEMOHT 11751,3 2002 5,86
neTaneit ooOMeHHOro GoHma
2. TP, TO-2 aBromo0unei 3050,6 2002 1,52
3. Pemont CXM u 000py/10BaHUS KUBOTHOBOTUEC- 6539,4 2002 3,26
CKuX (epMm
4. UzroToBieHHE AeTaNCH U Ipodre padboThl 2977,8 2002 1,48
5. PeMoHT 000pymoBaHUs MacTEepPCKOi 1588,2 2002 0,8
6. PeMOHT 1 M3roTOBIEHNE HHCTPYMEHTA 595,6 2002 0,3
BCEI'O 26503,0 2002 13,22

[pumMep pacuera NPOAOIKUTETBHOCTH TEKYLIET0
pemonTa Tpakropos JIT-75:

270-3
5,86

AHAJOTUYHO TIPOBOMAATCS PACUCTHl AN JPYTHUX
MapoK TeXHUKHU 1 BU10B peMoHTa U TO. [Ipu sTom Bce
TPYA03aTPaThl MPECTABICHHBIC B BUC MPSIMOYTOb-
HUKOB Ha rpaduke 3arpy3KH MOJHOCTBHIO 3aIlOIHSIOT
0ONBIION MPSIMOYTOJBHHUK O€3 IyCTOT M HaJIOKCHHH.
Bce npsAMOyTONBHUKH MTOIMUCHIBAIOTCS, KAKOMY BHIY
PEMOHTa, MapKe M KOJHYECTBY MAIIWH OH COOTBET-
ctByeT. KaxxmoMy npsSMOYTONBPHHKY HIpPUCBAaMBAETCS
nopsakoBeIi HOMep. [locie mocTpoeHus rpaduka 3a-

=138,24.

Trp ar75=

TPY3KH MAacTEPCKOH CTPOSTCS rpaQuKy 3arpy3KH Iie-
X0B. B mpoekre npuBonsaTCsS rpadyKu 3arpy3Kd pas-
OOPHO-COOPOYHOTO M CTAHOYHOTO Y9IacTKOB. [ paduku
3arpy3KH y4acTKOB pacrojaratorcst Haj rpagukom 3a-
IPY3KH MAacTepCKOH, MpU 3TOM Maciitab BpeMEeHU
ocTaeTcsl TaKoH ke, a MaciuTad KonudecTBa pabodnx
JUIsl OOJIETYeHUs] MOCTPOEHUH MPUHUMAETCSl APYToil.
KonmnuecTBo pabo4nx, BHIOJIHSIOMINX ONpPEIeICHHBIN
BUJ pabOT Ha KaXJOM Y4acTKe, PacCUUThIBAETCA IMy-
TEM JIeJICHUS TPyA03aTpaT JaHHOTO BUa padoT Ha 1e-
PHO/I BpEMEHH, B TEYEHHE KOTOPOTO OHU BBIIOJIHSIOTCS
Ha o0meM rpaduke 3arpy3ku mMactepckoi [6,7]. [pu
MIOCTPOEHUN TPa(UKOB 3arpy3Kkd Y4JacTKOB MacTep-
CKOW TPOW3BOJIUTCS KOPPEKTUPOBKA MCXOIHOTO Tpa-
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(uka 3arpy3Ku MacTepcKod B LIEJIOM ISl IPEA0TBpa-
LIEHUS 3HAYUTEILHBIX KOJIEOAHUN KOJIMYECTBA pa60—
YuX B TCUCHUEC roaa. HpHMOYFOJ'H)HI/IKI/I, mpeaACTaBIIALO-
ue Tpyao3aTpaThl 1O BBINOJIHCHUTIO TEX WUJIM UHBIX pa-
0oT Ha ydacTKax MaCTepCKOfI, IIOMEYAaKTCsd TEMHU KE
YCIIOBHBIMH O0O3HAYEHUSIMH, YTO W Ha rpaduke 3a-
TrPY3KH MacTepCKOil.

Conclusions.

The proposed calculation method for determining
the volume of repair work in the Central repair

shop for an agricultural enterprise, can be used for
enterprises engaged in repair work.
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Significant growth in the quantity and heterogeneity of the data transmitted, a significant expansion of the
spectrum of services has led to a significant increase in network load and the complexity of network infrastructure
management tasks. Today the focus of modern research and development circles and telecommunication develop-
ers is not on the improvement of traditional multiservice networks, but on the transition to a new infrastructure for
building multiservice network infrastructure. This article is devoted to the analysis of methods of service manage-

ment in multiservice macronet networks.
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infrastructure.

Over the past few years, there has been a rapid in-
crease in the volumes of heterogeneous traffic circulat-
ing in the infocommunication systems, as well as the
expansion of the spectrum of the sought-after services
and applications. So, according to Cisco Systems,
global IP traffic has more than quadrupled over the past
5 years [1, 2]. Significant growth in the quantity and
heterogeneity of the data transmitted, a significant ex-
pansion of the spectrum of services has led to a signifi-
cant increase in network load and the complexity of net-
work infrastructure management tasks. The number of

protocols supporting the data transfer process is stead-
ily growing - today more than 600 standardized proto-
cols are being used. The increase in the number of pro-
tocols leads to the complexity of network devices,
which complicates the full implementation of new ser-
vices, and, consequently, the speed of adaptation.

The current situation has had a significant impact
on the development of the network infrastructure: the
principles of virtualisation of network services, the sep-
aration of application level from the data transmission
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layer, the construction of data centers and cloud com-
puting replace the traditional technologies of storage
and provision of data.

The endpoints of the network are the user equip-
ment (CPE), which, using switches or multiplexers,
connects to broadband remote routers. On the boundary
zone of the network, various software hardwareprotects
the transmitted data: firewall and DPI, NAT, etc. The
content provision network and a number of borderline
routersproviding exchange of control information and
data transmission.Often, for the support and provision
of services in communication networks, there are a
large number of middleboxes - software-hardware,
which implement the corresponding services. How-
ever, the introduction of any new service on existing
software hardware components that make up the net-
work is extremely difficult due to the fact that the soft-
ware and the hardware platform are highly intercon-
nected. Making any changes to the existing configura-
tion of such equipment is a very laborious task, the
solution of which is practically impossible without the
involvement of the equipment manufacturer [3, 4].

The current situation has led to a change in the
concept of service delivery as a whole - today the focus
of modern research and development circles and tele-
communication developers is not on the improvement
of traditional multiservice networks, but on the transi-
tion to a new infrastructure for building multiservice
network infrastructure [5]. The main idea in this case is
to separate the level of provision of data from the man-
agement level, as well as the virtualization of resources
and network functions. This approach will allow the
implementation of a large number of services without
linking to physical equipment.

The idea of separating the level of management
from the data transmission level is realized in the con-
cept of Software-Defined Networking [7]. In accord-
ance with the concept of SDN, all logic and control
functions are transferred to a separate centralized de-
vice-controller. It is the controller that implements the
management and monitoring functions necessary for
the full-fledged operation of the network. Unlike SDN,
in traditional networks, these functions are imple-
mented in the same device, based on the common (sin-
gle) set of system logic, so their separation is impossi-
ble.
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The basic idea behind Network Function Virtual-
ization (NFV) is the logical separation of hardware and
software, while providing a variety of services. Type
Infrastructure as a Service, 1aaS, as well as various ap-
plications and services (Software as a Service, SaaS) [7,
8]. Accordingly, NFV allows operators to deploy net-
work solutions (DPI, NAT, Firewall, etc.) as software
applications, rather than as separate network equip-
ment. The work of NFV applications and the imple-
mentation of virtual functions itself is possible on high-
performance network platforms and servers that are
connected to each other through switching and routing
devices [9].

Today, NFV technology is supported and devel-
oped by a number of major equipment manufacturers
and service providers such as Cisco, AT & T, BT,
Deutsche Telekom, Orange, Telecom lItalia, Tele-
fonica, Verizon, etc. Support and development of re-
quirements and recommendations for the operation and
implementation of NFV technology is dealt with by the
European Institute of Telecommunications Standards
(ETSI) [8-9].

The main benefits expected from the introduction
of the NFV technology are:

- availability of a wide range of services;

- ensuring a high level of reliability in the delivery
process;

- high level of scalability and adaptation of the net-
work infrastructure;

- automation of the processes of management and
provision of services.

In the short term, the introduction of NFV technol-
ogy into modern multiservice networks, according to
the Infonetics Global Service Provider Survey, will in-
crease the efficiency of components such as scalability
of services, service delivery efficiency, rapid adapta-
tion of network infrastructure, increase of delivery
speed, saving of material and energy costs.

e NFV technology involves the creation of a vir-
tual computing environment on the basis of universal
servers, which also provides the whole set of services.
Distinctive features of building a traditional network
infrastructure from a multiservice network, supported
by NFV technology, are shown in Figure 1.
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In order to achieve the best results in the design
process of NFV solutions, it is necessary to adhere to
the following basic principles [9,10]:

1. The principle of fault tolerance. In the event of
a NFV failure, the solution should provide automatic
recovery through VM migration mechanisms, back up
routes and replication services.

2. The principle of ensuring a guaranteed quality
of service when transmitting a different type of data.
The NFV solution should provide a service delivery
process with different classes of service by ensuring
guaranteed QoS indicators.

3. Principle of support of a wide spectrum of ser-
vices. When designing an NFV solution, it means using
a specific set of services;

4. Principle of efficient allocation and manage-
ment of NFV infrastructure resources.

In the process of creating and providing services,
various mechanisms must be used that ensure the rapid

Virtual tunnel in the Infrastructure Layer

b)
Fig.1. Structural model of a traditional multiservice network (a) and networks supporting NFV technology (b)
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and flexible adaptation of the network infrastructure to
the requirements of applications and services.

5. Principle of scalability. Possibility to expand the
network infrastructure without significantly degrading
its effectiveness.

6. Principle of accounting of spent network re-
sources. Management and Orchestration (MANO) and
Business Support System (BSS) NFV solutions should
provide the ability to collect static information about
the amount of stored, processed and transmitted data,
as well as information on crashes and malfunctions en-
countered in the process of providing services.

Multiservice network architecture analysis
with support for virtualization of network functions

According to ETSI [8, 9], the NFV architecture
consists of three key elements: the Network Infrastruc-
ture Virtualization (NFVI), VNFs, and NFV MANO
[7]. The block diagram of the NFV architecture is
shown in Figure 2.

NFV Management
and Orchestration
Os-Ma

= OSS/BSS —t NFV

i 4 Orchestrator

| L

1 )

! ; Or-Vnfm+

E EM 1 EM 2 EM 3 ,—T

H T 7 Ve-Vnfm VNE

- L 4 4 }

i : ! Manager(s)

I

! VNF 1 VNF 2 VNF 3 ) )

i Vi-Vnfm—+  Or-Vit

:

1 |

i Nf-Vi

‘- NFVI | VIM(s)

—+— Main NFV reference points

&——»® Exccution reference points

- = =~ = Other reference points

Fig. 2. Virtualization architecture of network functions



Norwegian Journal of development of the International Science No 51/2020 45

The NFV Infrastructure (NFVI) [11] is a single
platform for processing, storing and transmitting data
that is implemented through the interaction of physical
and virtual network resources. The NFVI physical re-
sources include server hardware, switching and routing
equipment, storage systems and communication chan-
nels. The smooth interaction of these components en-
sures the correct transmission of data from the end user
to the computing elements, and vice versa.

The level of virtualization is a set of abstractions:
virtual machines with different operating systems (OS)
and applications and storage centers. It is they who pro-
vide the formation and provision of services to end us-
ers.

For a correct interaction between the physical and
virtual components of the network infrastructure, the
hypervisor responds [12]. It provides distribution (allo-
cation, release and isolation) of network resources be-
tween virtual machines in the process of emulation and
provision of services. A virtual network that combines
computing resources is formed by protocols such as
VXLAN, NVGRE, BGP L2, BGP L3 [13]. The points
of entry into the NFV's virtual infrastructure network
are hypervisors.

The Network Functions and Services module is a
separate component of the NFV infrastructure. It in-
cludes many virtual machines and performs a set of
functions and services that is typical for emulating cer-
tain network equipment. Home network equipment em-
ulators, such as Residential Gateway (RGW) [5, 7],
DHCP server emulators, firewalls, routers, etc. have
become widespread. Depending on the intended desti-
nation, the composition of the VNF module can vary -
the start and stop of the virtual machines are corrected
by MANO's control and orchestration system.

According to the ETSI Specifications and Recom-
mendations, the main purpose of the MANO system is
to manage the delivery of services to end users: the
MANO system coordinates all NFV infrastructure
equipment activities, including the search and distribu-
tion of network resources required for the formation
and provision of services, as well as support and moni-
toring of the state services throughout the life cycle.
The main tasks solved by components of the MANO
system are:

- Resource Management / Network Infrastructure
Resource Management;Function and Services Manage-
ment / Management of the provided functions and ser-
vices;

— Fault Management;

— Configuration Management / Configuration
management;

— Accounting Management / Accounting;

— Performance Management;

—  Security Management.

Components that solve the task of managing net-
work infrastructure resources, such as the orchestra,
NFM, VNF & S, are responsible for the correct alloca-
tion of network resources, the formation of the optimal
route of transmission and the choice of the location of
the service.

Components that solve the task of managing func-
tions and services, such as descriptors of virtual func-
tions and services, network infrastructure management
modules, VIM, NVFO, execute the description and for-
mation of services in accordance with the SLA, as well
as create and select rules and policies for controlling
network components in the process of provision ser-
vices [14, 15].

The components that solve the failure manage-
ment task, such as the controller and the network man-
ager, VIM, are responsible for identifying and trouble-
shooting network problems. The main functions of
these components are monitoring the state of the phys-
ical network equipment, its testing and diagnostics, and
as a result, the formation of alarm messages about
emergencies.

Components that solve the configuration and re-
configuration tasks of virtual and physical network el-
ements, such as the orchestra, VNF & S, collect statis-
tics, map network infrastructure, monitor and monitor
the state of the virtual and physical elements of the net-
work, including communication channels, and any
modifications to them.

Components that solve the network resource allo-
cation task such as MNF, MIF, VNF & S, perform func-
tions of distribution and accounting of network re-
sources and functions.Components that address perfor-
mance and performance issues such as orchestra, VLD,
VNF package manager, and service manager, collect
statistics on network and network elements in real time,
and, if necessary, redistribute data flows and migrate
network equipment.

Components that solve the security management
task, such as authentication and audit devices, VIM,
NS, provide control over the provision of services, log-
ging, protection against external and internal violators.

Analysis of mechanisms of orchestration of ser-
vices in multiservice networks with the support of
virtualization technology of network functions

The process of providing services through NFV
technology has a number of significant differences due,
first of all, the presence and interaction of physical and
virtual components.

Handling the user's request by the control system.
This process involves collecting information about the
service provided, generating a variety of atomic ser-
vices, or an integrated service that meets the required
service quality indicators.The development of require-
ments for the management infrastructure, the search
and configuration of VNF modules that are capable of
providing the required level of quality.

Formation of a service transfer path. This process
involves the formation of a physical data path, includ-
ing the selection of transmission and encapsulation pro-
tocols at the physical level, and the formation of a vir-
tual network, including the selection of virtualization
mechanisms of channels.

The formation of complex services in a multi-ser-
vice network with NFV-enabled technology can be ac-
complished using static or dynamic methods [12].

In the case of the static formulation of services,
actions, services, control flows (MANO-NFV), and
data transfer streams (NFV-PNFs) are defined during
the SLA-based project design by the service provider
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and customer and have static value throughout the life
cycle of the service. This means that after analyzing the
requirements, an integrated service with a fixed service
structure is formed and it is impossible to make any
changes in the process of its presentation. In general,
this process is set in the form of a model [8,9] contain-
ing the following components:

- A set of atomic services that can be implemented
by the NFV infrastructure service provider: The values
of the set of atomic services are contained in the NRF
& S functions and services registry;

- A set of functions that can be implemented on the
physical equipment of the NFV infrastructure and de-
pends on the characteristics of the infrastructure: and
the virtual network infrastructure. Function set values
are contained in the module VIM, MFV, NS;

- A set of service classes corresponding to the
SLA. A set of service classes is a template for forming
an endpoint service that meets the requirements QoS:

TS ={TS,,TS,,...TS,} The value of the service

class set is contained in OSS/BSS.

Based on the values of the service class set, as well
as the values specific to the NFVI, a set of candidates
for a comprehensive service is  formed.

Sc={S8¢,, Sc,,...,Sc,}. such that
C(Sc;, PF,,VF,) match the specified QoS param-

eters. On the basis of a combination of possible candi-
dates, a vector of choice is formed

@SC ={ch1, ch2 yerey chn} ,\which  con-

tains all possible combinations of services that can be
provided under this NFVI and meet the requirements of
QoS.

In the dynamic formation of complex services,
modifications or replacements of atomic services can

be made, which allows the network infrastructure to
adapt to the requirements of the end user and control
the return function in the event of error detection [89,
108]. In other words, the composition of the integrated
service can be formed each time when accessing the
user or the component of the MANO system. An exam-
ple of the dynamic formation of a complex service is
described in [16]. The purpose of this approach is to
achieve high flexibility in the formation of complex
services and improve the reliability of the composition.

The above-mentioned service-generation methods
can be used together to provide maximum flexibility, as
they can affect the different levels of complex service
formation. It is also necessary to define specific tasks
and processes, so that the implementation of the meth-
ods during the execution of the service was the same as
in the design period.

Dynamic methods of forming services include [8,
13]:

Re-Binding This method allows you to replace one
service with another functionally equivalent service.
During the design phase, some alternative atomic ser-
vices are defined that cover the overall functionality of
the integrated service.

Figure 3. shows a comprehensive CS service con-
sisting of an atomic set. For each atomic service that is
part of the complex CSy, there is a set of functionally
equivalent Ski services belonging to the same markup

vectorQosS, QOS sc- In the event that one of the

atomic services needs replacement, due to the deterio-
ration of its QoS indicators, a re-binding process will
be launched which will select a new service from the

set{ QOS s}

TSi, Tsi={tskl, tspl tsl1}

TSk={tskl isk2,tsk3}

-/
TSl={tsk 1, tsk2 tsk3, tsl4}

Fig. 3. The process of dynamic formation of a comprehensive service. Re-Binding Method Variability Points

In this method, in a complex service, there are
some points of making changes, in which various pos-
sible variants of execution of a certain action are indi-

cated. Depending on the situation when the comprehen-
sive service is requested and the conditions for each
part of the service are determined, one of their alterna-
tive implementations of the composite service will be
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selected and launched. Differences between alternative
implementations of service parts can be determined by
the difference in service characteristics or performance
at runtime.

Re-Planning This method is used in cases where
the interaction of services in the composition is unsuc-
cessful and there is no way to replace one atomic ser-
vice with another. In this case, it is necessary to modify
the service composition in such a way as to resume the
lost functionality.

Analysis of quality assurance methods in mul-
tiservice networks supporting virtualization of net-
work functions

As it was noted, functioning of multiservice net-
works with the support of virtualization of network
functions in the process of providing services is signif-
icantly different from the processes of providing ser-
vices in traditional telecommunication networks [13,

16]. First of all, this situation is due to the fact that the
atomic services generated within the framework of the
MANO modules are weakly interconnected by abstrac-
tions and are independent of the software and hardware
platform (Figure 4).

Despite the fact that services are formed and pro-
vided to end users at the upper levels of the OSI model
(IP telephony, firewall with content checking), their
quality of service largely depends on the state of the
transport environment [8, 9]. In cases where the char-
acteristics of the physical equipment or communication
channels are insufficient, for example, the transmission
capacity of the transport network is low or the server
does not have the necessary amount of RAM, in spite
of high QoS service characteristics in the virtual net-
work, the time of its provision will be substantially in-
creased.
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In the standard developed by the ETSI Institute
[12], NFV performance and service delivery perfor-
mance indicators are divided into two main groups:
functional and non-functional. According to of the QoS
category of each NFV-enabled multiverse service, the
architecture includes: business requirements, user ser-
vice requirements, compatibility requirements, busi-
ness process requirements, handling requirements, se-
curity requirements.

The specified categories are divided into business
groups (Business quality group, BQG) and system
group (System quality group, SQG) depending on
which aspect of the system they relate to.

QoS related to the business group characterize the
service instance from the economic point of view
(price, functionality,the reputation of the provider and
the owner, etc.). This Quality Score Group is used when
commercially selecting an instance of a service.

System quality indicators, in turn, are divided into
two groups: static and dynamic.

Static quality indicators are introduced into the de-
scription of the service instance at the time of its intro-
duction and do not change during the whole period of
its existence. These indicators include business logic,
manageability, compatibility, and security. The man-
agement of these indicators is possible only at the level
of static models used in the development of services,
telecommunication protocols and network manage-
ment systems.

Dynamic service quality indicators that display the
status of an instance of a service during its operation
deserve more attention. The group of dynamic indica-
tors includes: response time, performance, availability,
availability, reliability, number of failures.

The response time is the time from the moment the
request is sent to the time the response is received. The
response time in the NFV service delivery process gen-
erally depends on four components: client-side pro-
cessing delays (CPE equipment), physical data network
(including communication channels and processing de-
lays on servers), hypervisor processing delays, virtual-
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ization devices, and virtual infrastructure delays (in-
cluding virtual communication channels and forming a
service on a virtual machine)

The main functions of the MANO system, the per-
formance of which is necessary to ensure and maintain
a given quality of service, are [8, 12]:

The topology control function is responsible for
detecting and maintaining network connections based
on data obtained from OpenFlow switches.The re-
source management function is responsible for gather-
ing up-to-date information about employment and re-
source allocation in the network. Data acquisition is
necessary when calculating the data transfer paths and
/ or managing the queue.

The queue management function provides QoS
support based on queue priority information.

The flow control function is responsible for col-
lecting the flow definition received from the service
provider through the controller interface, and can pro-
vide efficient flow management by aggregating the
flow definition.

The route calculation function is responsible for
defining routes (for example, the shortest path and QoS
routes) for different types of streams. Several routing
algorithms can be run in parallel to meet the perfor-
mance requirements and tasks of different threads.

To solve this problem, it is first necessary to deter-
mine the structure of service quality indicators that can
be used to estimate QoS [14, 16] levels provided by
NFV-based infocommunications networks. Such tradi-
tional network quality indicators as delay; delay varia-
tion (jitter); number of packages with errors; the num-
ber of lost packets described in recommendation
Y.1540 does not fully reflect the dependence of quality
indicators and QoS levels for different types of services
in NFV-based infocommunications networks.

The given quality indicators can be divided into
two groups: static and dynamic. Static quality indica-
tors are stationary values that are maintained through-
out the lifecycle. Such indicators include reliability,
availability, manageability, readiness, and security.
Dynamic service quality indicators are indicators that
display the status of network parameters in the service
delivery process. To such indicators qualities include:
response time, delay and variation, performance,
throughput, number of failures.

Existing mechanisms for providing the given qual-
ity of the provided services to date can fulfill the re-
quirements of applications only through the manage-
ment of network infrastructure. The main mechanisms
for ensuring a given QoS level are queue management
mechanisms, prioritizing traffic, QoS routing, and load
balancing methods, resource redundancy.

The basic idea embodied in the mechanism of pri-
oritization is the division of transmitted traffic into sev-
eral classes, matching each class with a certain priority.
The resources of each switch and controller are distrib-
uted so that traffic with a high priority receives more of
its resources [8].

In practice, the desired redistribution of resources
is done by scheduling the processing of packets from
different streams. Thus, prioritizing traffic requires

switching support for the ability to redistribute re-
sources depending on the priority of traffic.

A more powerful mechanism to support the re-
quired quality level is QoS routing. Traditional routing
protocols such as RIP, OSPF, EIGRP do not allow for
consideration of the quality requirements of individual
streams. As a result, there is a likelihood that high pri-
ority traffic may be directed to an alternative route with
poor quality.

QoS routing routing each thread in accordance
with QoS requirements and regardless of the traffic of
other applications. The implementation of QoS routing
at the flow level assumes that commutators are able to
memorize the routing rules for each of the streams pass-
ing through it and map up incoming packets with them.
The presence of this requirement leads to the complica-
tion of switching devices. Lack of standard solutions
leads to the complication of development of this per-
spective direction.

Conclusions

1. The analysis of the NFV technology architec-
ture and the principles of the formation and provision
of services to end users showed that, to date, there are
no unified, unified approaches to the NFV infrastruc-
ture, nor to the processes for managing the processes in
it. The ETSI and IETF documentation is advisory and
does not contain accurate algorithms for generating ser-
vice output graphs, which allows developers to imple-
ment various function sets in virtualization and switch-
ing equipment.

2. Software and hardware NFV remains proprie-
tary. In this case, the effective interaction of the NFVI
zones is very difficult: configuration errors may occur
and lack of support for the required functions. This sit-
uation allows us to conclude that it is necessary to de-
velop methods for analyzing the correctness of func-
tioning and checking the compliance of the functional-
ity of NFVI with the requirements of the specification
at the early stages of the development of NFV.

3. The analysis of the methods of forming complex
services has shown wide possibilities in managing the
QoS level due to changes in the composition of com-
plex services. In connection with this, it is necessary to
develop a method for analyzing the characteristics of
the network infrastructure in the process of providing
services in order to provide the required level of QoS.

4. The service management level in a multi-ser-
vice network built on the basis of NFV technology has
its own structure of factors influencing QoS perfor-
mance. In connection with this, it is necessary to de-
velop methods for evaluating these quality indicators,
both for atomic services and for complex ones.

5. Analysis of the formation of the redirection
graph of services, showed that the provision of services
with a given level of quality is possible only in the case
of coordinated interaction of components of the net-
work infrastructure and the correctness of solutions
management system, and requirements for these pro-
cesses laid in the stage of formation of the SLA. Devel-
oping methods to verify compliance with all require-
ments of the specification and the SLA will increase the
efficiency of the service delivery process by improving
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the quality of the formation of the redirection graph of
the service.
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Abstract

One of the effective materials for the manufacture of roads and hydraulic structures, which is quite resistant
to environmental influences, is concrete based on Portland cement. The advantages of building roads with cement-
concrete pavement are obvious. However, it has significant shortcomings, and due to the lack of specialists in this
field, builders have distrust and even fear of such construction. Therefore the main question remains unresolved:
how in this case to reduce risks and to provide necessary quality of coverings from monolithic cement concrete.
Among the many factors influencing the strength of concrete, this paper examines the influence of qualitative and
quantitative composition of aggregates in the presence of polyalcohol in ultra-low concentrations. The aim of the
research was to obtain concrete with increased compressive strength and speed of its formation due to the use of
polyalcohol and mixed fine aggregate. To achieve this goal it is necessary to solve the following tasks: to determine
the degree of influence of polyalcohol on the compressive strength of fine-grained concrete on a mixed aggregate;
determine the optimal ratio between the components of the specified concrete. The results of studies of the impact
of the content of iron ore beneficiation in the fine aggregate of fine-grained concrete showed that firstly there is
their optimal content in the aggregate, and secondly the introduction of polyalcohol into the concrete increases its
strength, but the presence of waste from mining and processing plants the degree of increase in strength, which
remains quite high. As the results of experiments show, when the content of waste from mining and processing
plants in the aggregate in the amount of 30... 40%, the maximum increase in concrete strength is achieved. The
concentration of the polyscohol solution, which provides the maximum increase in the strength of concrete is in
the range of 0.004... 0.006 M.

AHHOTaNNSA

HpI/IBeI[eHBI PE3yIbTAThI I/ICCHCI[OBEIHI/II‘/'I MEIIKO3C€PHUCTBIX 66TOHOB, HU3IrOTOBJICHHBIX C HUCIIOJBb30BAaHUEM B
Ka4Y€CTBEC 3AIIOJTHUTEIIA CMECHU KBApPUEBOI'O MECKa U NMPOAYKTA U3MECJIBUYCHHUSA TOPHBIX IMOPOJ, KOTOPBIC COACPKAT
xene30. [ HaHOaKTUBAIMKM OCTOHOB UCIIOJIb30BAaHHAS BOJA, CTPYKTYPHPOBAHHAS CMECHIO TOJIHMCITUPTA U KOJI-
JIOUTHOT'O TOBECPXHOCTHO-AaKTUBHOT'O BEIIIECTBA B CBerMaHOﬁ KOHIICHTpAIun

Keywords: fine-grained concrete, sand, rocks, structured water, polyalcohol, surfactants.
KiroueBble ciioBa: MeJ'IKOSepHI/ICTHﬁ 6eTOH, NECOK, TOpHbIC NOPOAbI, CTPYKTYpHUpPOBaHHAasA BOJa, MOJIKC-
MUPT, MOBEPXHOCTHO-AKTUBHLIC BCIICCTBA.

ITocTanoBKa npo0JieMbI
Ha maTepwuan, u3 KOTOPOro H3rOTOBIIAIOT BEPX-

MTOKPBITHS SBJISIETCS HEIOCTATOYHASI IPOYHOCTH M TPe-
IIIUHOCTONKOCTb.

HUH CJIOHM TOPOKHOTO MOJIOTHA, BIMSIET OKpYXKaromast
cpena, u3MeHsis ero (PU3NKO-MEXaHHYECKHEe CBOMCTBA,
U, KaK CJIE/ICTBHE, BIMUACT HA €T0 JOJITOBEUHOCTb.

OnuuM u3 3((GEKTUBHBIX MaTEPUANIOB ISl U3rO-
TOBJICHHUS] JIOPO’KHOTO MOJIOTHA, KOTOPBIE JOBOJBHO
XOpOUIO MPOTUBOCTOSIT  BIMSHUIO  OKpY’Karomen
cpenpl, sBiseTcs OETOH Ha OCHOBE MOPTIIaHI[EMEHTa.
[Ipenmy1iecTBa CTPOUTENBCTBA JOPOT C IIEMEHTOOE-
TOHHBIM MOKPBITUEM O4YEBUIHBIE. TeM HE MeHee, OHU
UMEIOT BaXKHbIE HETOCTAaTKH, a U3-3a OTCYTCTBHS CIIe-
ITHATUCTOB B TOW 00JAacCTH y CTPOUTENECH BO3HHUKAET
HEJIOBEpHUE U 1ake OOA3HB TAKOTO CTPOUTENLCTBA. [1o-
3TOMY HEpELIEHHBIM OCTAeTCs TIIaBHBII BOIPOC: Kak B
3TOM CIIy4ae CHU3UTh PHCKHU, U 00ECIIEYUTh HEOOXOIH-
MO€ Ka4eCTBO TOKPBITHH U3 MOHOJIMTHOTO IIEMEHTHOTO
6eroHa.

Ha na"HbIil MOMEHT OCHOBHBIM HEIOCTATKOM Oe-
TOHOB JUI M3TOTOBJICHUSI BEPXHETO CJIOS TOPOKHOTO

[TosToMy 3amada momydeHus JOPOKHBIX OETOHOB,
KOTOPbIC HMEIOT JOBOJIHO BHICOKYIO IPOYHOCTH U CKO-
pocTh ee (pOpPMHUPOBAHUS, IPEACTABIICT 3HAYUTCIIb-
HBI HAay4YHBIM U NPAKTUYECKUI MHTEPEC, a €ro pelie-
HUe akTyanbHO. Cpean MHOTHX (DAKTOPOB, KOTOPHIC
OKa3bIBAIOT BIIUSHUE HA MPOYHOCTh OCTOHA, B TAHHOU
CTaThe UCCIEIOBAHO BJIUSHUE KAaU€CTBEHHOTO U KOJIH-
YECTBEHHOT'O COCTaBa 3allONHHUTENCH B TPUCYTCTBHU
CMECH TIOJIMCITUPTA U KOJUIOUAHBIX TOBEPXHOCTHO-aK-
THUBHBIX BEIICCTB B CBEPXMAJIBIX KOHIICHTPAITUSIX.

AHaJIN3 U3BECTHBIX HCC/IeA0BAHMIT 1 My0JIMKa-
707

Ha ocHoBe aHanmm3a TUTEpaTYpHBIX TaHHBIX OBLIO
YCTaHOBJIEHA 11€JIeCO00Pa3HOCTh ONPENENIeHUs U TPH-
MEHEHHS ONTHMAaJIBHOTO COOTHOIIEHHS MEXIY KpyTI-
HBIM ¥ MEJIKUM 3arojHUTeNsIMu OeToHa [1], a Takxke
MEJIKOTO 3aIlOJHUTENSI U3 OTXOJ0B FOPHO-00aroTuTe-
TEJIBHBIX KOMOWHATOB U CMEIIAHHOT'O MEJIKOTO 3aI0JI-
HUTEJIS, KOTOPBIH MPEICTaBIIET cOO0M CMECh PEYHOTO
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Mecka M MEJKO3EpHHUCTBIX OTXOJI0B T'OPHO-000TaTH-
TEeNbHBIX KOMOUHATOB [2-7].

W3BectHast MomuduKanus CTPYKTYpbl OeToHa
KOMIUIEKCHOHM J100aBKOH, KOTOpas COCTOUT M3 IOJIHC-
IUPTAa ¥ KOJUIOWIHOTO ITOBEPXHOCTHO-aKTHBHOTO Be-
mectBa (MITAP), pazbaBiieHHOH K KOHIIEHTpauu 00-
pa3oBaHMs AUMEPOB, TIO3BOJIIET OIYYUTh OCTOHBI, KO-
TOpBIE BIAACIOT MOBBIIIEHHOH NPOYHOCTBIO U
ckopocThio ee hopmuposanust [8-10]. Omuako wmccie-
JIOBaHWE OJHOBPEMEHHOTO BIHMSHUS yKa3aHHOH KOM-
TUIEKCHOM 100aBKH M CMEIIAHHOTO MEJKOTO 3allOJIHH-
TeJIsl Ha MPOYHOCTh OETOHA, KOTOPOEe UMEET J0CTaTO4-
HbI HAay4YHBIM U IPAKTUYECKUN UHTEPEC, HA 3TO BpEMs
HC BBIIIOJITHCHO

Lenpro MpoBeIEHHBIX UCCIIEI0BaHUN OBIJIO IOITY-
YyeHHe OeTOHa C MOBBIILIEHHOW IMPOYHOCTHIO MPHU CXKa-
THH ¥ CKOPOCTBIO ee (JOpMHUPOBaHHMS 3a CUET IIPUMEHE-
HUSI CMECH IOJHMCIHPTA C TOBEPXHOCTHO-AaKTHBHBIM
BEIIECTBOM KOJUIOMIHOTO THIIA M CMEUIaHHOTO MeI-
KOTO 3aIIOJTHUTEIIS.

Jlns gocTHKeHMs MOCTABIICHHOW LIeIu HeoOXo-
JVIMO PELINTh TaKUe 33a4H:

- ONpPCACIIUTL CTCIICHb BJIUAHUA CMECH IIOJIHC-
MHUPTa C MOBEPXHOCTHO-aKTUBHBIM BELIECTBOM KOJLIO-
HUJHOI'O TUIIa HAa MPOYHOCTDH IIPU CKATUH MECIKO3CPHU-
CTOro OEeTOHa Ha CMEIIAHHOM 3aIlOJIHUTEIIE;

- ONpeAeNuTh ONTHMAaJbHBIE COOTHOLICHUS
MEK1y KOMIIOHEHTaMH MOIy4YeHHOTO OeTOoHa.

B mccnenoBaHmaX U M3TOTOBJIEHUS OETOHA HC-
rons3oBany noptiaananeMenT M400 (ITPAT «Kpusoii
Por nemeHT»), MENTKHUIA 3aIIOTHATENH - OTXOBI 00OTa-
IMIEHNs JKeJIe3HBIX pyJ HOBOKPHBOPOKCKOTO T'OPHO-
oboraturensHOro KoMmiuiekca [IPAT «Apcemop Murt-
tan Kpusoit Por» (Ykpawnna) u ZHETIPOBCKUI pedHON
necok. KoMIoHeHTh OETOHHOI cMecH T03MpOBaU B
HEOOXOIUMBIX, COTJIACHO IJIaHYy 3KCIIEPUMEHTA, KOJIH-
YeCcTBaX, IepeMeNINBaIN Ja00paTOPHOM CMECUTENE Ha
npotsbkeHnH 3 MuH. [losydeHHast cMech yKiajpIBa-
Jack B METAJUTMUECKYIO (POPMY, KOTOpasi UMEET pa3Mep
cropoH 40x40x160 mM. @opmy, coaeprkalryto 6eToH-
HYIO CMECh KECTKO 3aKPEeTlIsIN Ha 1a00paToOpHON BUO-
porutomagke W YIUIOTHSUIM BHOpamuel 10 MOJHOTO
YIJIOTHEHHS, KOTOPOE XapaKTEPU30BAIOCh MpeKparie-
HHEM OCe/laHMs OETOHHON CMECH M TPEKPAIIEHUEM BbI-
JIeTICHNsT Iy3bIpbKOB BO3Myxa. llocie 3aBepiucHMs
YKJIQJIKU ¥ YIJIOTHEHHUs: OETOHHOM cMecH B (opme, OT-
KPBITYIO TIOBEPXHOCTh 00pa3iia 3arJaKuBail KeJIbMOM.

IlepBbic 24 yaca oOpasiel OSTOHA TBEPACIH B HOP-
MAJIbHBIX YCJIOBUAX, IIPHU 9TOM HUX XpaHWJIA B (l)OpMaX,
MOKPBITBIX BJIQKHOM TKaHBIO. DTO HMCKIIOYAO BO3-
MOYKHOCTb MCIIapEHHsI U3 HHUX BIJIaTM B IIOMEIIEHHH C
TemIepaTypoii Bo3nyxa (293 £ 5) K.

UYepes 24 gaca mociie U3roTOBIEHHUs, 00pa3Ib! Oe-
TOHA BBIHUMAJIH U3 (OPM M IIOMEIIANN B Kamepy, KO-
Topast o0eclieunBaia Ha UX IIOBEPXHOCTH HOpMaJIbHbIE
ycioBwus, T.e. Temuepatypy (293 =+ 3)K u otHOCHTEH-
HYIO BIIQXXHOCTh Bo3ayxa (95 £ 5)%. OcHOBHBIM IOKa-
3areneM KadecTBa HCCIEeIyeMOro OeToHa ObLua IpH-
HSITa TPaHUIIA €T0 IPOYHOCTH NpH cxatun. Ornpeznerne-
HHUE MPOYHOCTH 0OPA3LOB OCYIIECTBISUIN C TIOMOILBIO
YHHBEpCAIbHO# ucnbITaTeapHoN MamHasl Y MM-100.

Pe3ynbraThl MccneoBaHU BIMSHHS COIEPIKHU-
MOTO OTXOJIOB O0OTallleHNe KEJIE3HBIX PYA B COCTaBE
3alOJHUTENIST MEJIKO3EPHUCTHIX OETOHOB TOKa3aslkd
(puc. 1), 9T0, BO-TIEPBBIX, UMEETCA MX ONTHMAILHOE
COJICp)KaHWEe B 3aIIOJIHUTENE, BO-BTODPHIX, BBEICHHE
CMECH TOJINCTINPTA C TIOBEPXHOCTHO-aKTHBHBIM BEIe-
CTBOM KOJUIOMJHOTO THIIAa B COCTaB OETOHA IPUBOAUT
K YBEIIMUEHHUIO €0 MPOYHOCTH. OHAKO HAINYHE OTXO-
JIOB OOOTAI[EeHUsS JKENE3HBIX PYJ HECKOJbKO yMEHb-
[IaeT CTETeHb MOBBIIICHUS MPOYHOCTH (PHC. 2), KOTO-
past ocTaercst JOCTaTOYHO BBICOKOIA.

Kak 1noka3pIBaloT pe3yNbTaThl OIBITOB, IPH CO-
Jiep>KaHUH OTXOJ0B O0OTaIlEHHs KEJIE3HbIX Py B CO-
ctaBe 3anonHutens B konmudectse 30...40% moctura-
eTcsd MaKCHUMalbHOE yBEIWYECHHE IPOYHOCTH OETOHA.
KoHneHnTparus cMecH NOJIHUCIIHPTA ¢ KOJIIOUIHBIM I10-
BEPXHOCTHO-aKTUBHBIM BEIIECTBOM, KOTOpas obecre-
YMBACT MAaKCUMaJIbHOE yBEINIEHHE TPOYHOCTH OETOHA
Haxoawutcs B mpenenax 0,004...0,006 M (puc. 3).

BriBoaBI.

Pe3ynbTaThl IpOBEACHHBIX UCCIIEIOBAaHUI paspe-
HIAIOT CZEJaTh CICAYIOIINE BIBOJIBL:

1. BBenenue B cocTaB MEJIKO3EPHUCTOrO OETOHA,
KOTOPBIA M3rOTOBJIEH Ha KOMIUICKCHOM 3allOJHUTEIIE
U3 PEYHOro Mecka U OTXOA0B O0OTaIeHUS KEJIE3HBIX
PYA M CMECH TOJIMCIIUPTa C KOJUIOWIHBIM TOBEpX-
HOCTHO-aKTHBHBIM BEIIECTBOM, BBOANMOH B OETOH B
BUJI€ pacTBOpa OIPEENICHHON KOHIIEHTPAIUH MPUBO-
JIIT K YBEIWYIEHHIO TpouHOoCcTH OeToHa Ha 50...65% 1o
OTHOUICHHUIO K MPOYHOCTH OETOHA aHAJIOTWYHOIO CO-
CTaBa TIOJy4EHHOTO 0e3 00aBIEHUS CMECH IIOJIHC-
MMUpTa C KOJIJIONMTHBIM IMTOBEPXHOCTHO-AKTUBHBIM BEIIC-
CTBOM.
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CMBOM HA NPOYHOCNb bemona

2. OnTuMmanbHas KOHLCHTpaLHs CMECH IOJIHC-
MUPTa C KOJUIOMAHBIM MTOBEPXHOCTHO-aKTHBHBIM BEllIe-
CTBOM, KOTOpasi o0ecreynBaeT MaKCUMaJIbHOE yBEJIH-
yeHue npouyHoctd Oerona, cocrasiser 0,004...0,006
M.

3. OnTuManIbHOE CoepiKaHUe OTXOIOB oOorarie-
HHUS OKENE3HBbIX pyJ B 3alOJHUTENEC COCTaBJISET
30...40%.

4. Ilpu yBenMueHNH COJIEpIKaHHsI OTXOJIOB 000Ora-
IICHUS JKEJIE3HBIX PY/I B COCTABE 3aIMOJHUTENS OO0JIbILe
60% 3¢ deKTHBHOCTD TPUMEHEHHUS] CMECH TIOJINCTINPTA
C KOJUIOW/IHBIM TTIOBEPXHOCTHO-aKTHBHBIM BELIECTBOM
TepsieTcs.
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