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XX-XXI centuries — a period of rapid economic growth and progress of society, which,
naturally, led to the same increase in the level of risks, both for the safety of the environ-
ment, and for humanity as a whole. A special place among these threats is occupied by
the risks associated with food safety, and more precisely with their methods and condi-
tions of production.

It is clear that food for humans is a source of life and health, but in recent decades this
fact has somehow ceased to be a priori for the producers of raw materials and the food
itself. Mass poisoning and even death after the use of certain products are not uncommon
for many industrialized countries. One of the reasons for such events is the emergence and
use of new food additives, GMOs, preservatives, etc., which are not always the fully stud-
ied risk factor for human health and safety. Therefore, this issue for many years is the

object of special attention of specialists and the public around the world.
Keywords: quality, safety, HACCP quality management system, hazard factor, risk

analysis, critical control point.

Quality management has now become
widespread in the world and grow into the
key issue for successful entrepreneurship.
In the development and manufacture of
food products, special attention is paid to
quality and safety. The level of safety is as-
sessed in the finished product and is taken
into account already at the initial stage of
the selection of raw materials and auxiliary
materials (input control). However, most
of the properties that characterize the qual-
ity of the finished product (microbiologi-
cal, physico-chemical, organoleptic and

other indicators) are formed as a result of
the technological process. It is the most
important criteria that determines the
quality of products aimed at minimizing
the possibility of dangerous situations that
adversely affect the quality. According to
the World Health Organization (WHO),
three to four million cases of various intes-
tinal infections and severe poisoning
caused by poor-quality food are registered
annually [1].

To achieve the requirements set forth
in legislation and ensure the stable quality
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and safety of food products, more and
more food enterprises in the world use
the Hazard Analysis and Critical Control
Points (HACCP) system. This system is
justifiably called food safety technology
developed to a state of the art. It occupies
a leading position in the global food in-
dustry. In 2001 was developed the GOST
51705.1-2001 “Quality Systems. Food
quality management based on the princi-
ples of HACCP. General requirements’.
The effectiveness of the system is deter-
mined by the seven basic principles on
which its application is based [2]:

1. Conducting an analysis of possible
hazards.

2. Definition of Critical Control Points
(cav).

3. Establishing Critical Limits for CCP.

4. Establishment of a monitoring sys-
tem for control of the CCP.

5. Establishing corrective actions.

6. Establishing verification proce-
dures.

7. Establishing principles for main-
taining records and documentation.

The HACCP system is being imple-
mented to reduce the risks that may be
caused by problems with food safety. The
main function of the HACCP system is to
protect production processes from micro-
biological, biological, physical, chemical
and other risks of contamination during
the manufacture of food products.

The HACCP team should identify and
assess all types of hazards, including bio-
logical (microbiological), chemical and
physical, and classify all possible hazards
that may be present in manufacturing
processes.

1) Biological hazards: pathogens, sal-
monella, CMA-PHAnM, toxin, coliform.
For this group of factors, the following
preventive actions should be carried out:
proper heat treatment, compliance with
cooling conditions, adding preservatives,
processing and disinfecting equipment,
carrying out planned preventive equip-
ment repairs, and decontamination of
equipment.

2) Chemical hazards: disinfectant
solution. For this group of factors, the fol-
lowing preventive actions should be tak-
en: control of raw materials, strict control
of the sanitary condition of the process
equipment, and production control.

3) Physical hazards: foreign objects.
For this group of factors, the following
preventive actions should be taken: con-
trol of sources of raw materials, control of
production and storage of finished prod-
ucts [3].

The purpose of the study is to analyze
the likely hazards in the production of
cheese.

All stages of production were analyzed
as sources of hazards: raw materials re-
ception, storage, pasteurization, normal-
ization, cooling, fermentation, clot cut-
ting, whey separation, cheese cooling,
pressing, packaging, storage, and trans-
portation.

It is important to consider which con-
trol measures, if any, can be applied for
each risk. According to GOST 51705.1-
2001 “Quality management of food prod-
ucts based on the principles of HACCP” it
is necessary to identify and evaluate all
types of hazards: biological (microbio-
logical), chemical and physical. Critical

7



MONOGRAFIA POKONFERENCYJNA

Table 1.
Allowable limits for CCP

CCP Dangerous factor Critical limits

Acceptance and | Microbiological: undesirable There should be no

preparation of | microorganisms. impurities in the product.

raw materials Physical: impurities in the milk.

(entrance

control)

Pasteurization | Microbiological: the formation of Observation of the

and cooling undesirable microorganisms. Chemical: |pasteurization regimes
residues of disinfectants (t =75 °C) and cooling

(t=32°C)

Souring Chemicals: entoroxins, residues of Temperature control of
detergents and disinfectants. souring and souring time.
Biological: salmonella, BGKP,
pathogenic staphylococcus, S. aureus

Cheese It is necessary to ensure the required Control of the fermentation

ripening intensity and direction of microbiological |regime: 1-2 hours to achieve

process processes during the production and the acidity of 80-100 °T
ripening of the cheese mass by (pH 4.5 — 4.65).
changing the time and temperature
parameters of the cheese mass
production process, carefully washing
and disinfecting the cheese baths.

Storage Physical: rodents, insects Chemicals: Compliance with storage
the remains of detergents and conditions (t = 6-10 °C)
disinfectants. Microbiological:
undesirable microorganisms, fungus

control point (CCP) is a point, stage or
procedure in which a control can be ap-
plied, as a result of which dangerous fac-
tors are eliminated or reduced to an ac-
ceptable level [3, 4].

According to GOST R 51705.1-
2001 for critical control points, it is neces-
sary to establish:

o criteria for permissible (unaccepta-

ble) risk - to control signs of risk;

o identification criteria for hazardous

factors;

o permissible limits - for the applied

preventive actions.

The purpose of this stage is to identify
points or procedures of the production
process that can be controlled and
through which it is possible to prevent the
occurrence of a hazard, to eliminate it or

Acceptance and preparation of raw materials
CCP 1

'

Pasteurization and cooling

CCP2

v

Souring

v

CCP3

'

Cheese ripening process

CCP 4

¥

Storage
CCP5

Fig.1. Critical control points (CCP) when
receiving cheese
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reduce it to an acceptable level. Critical
control points were determined by con-
ducting an analysis separately for each
hazard taken into account and examining
in succession all the operations included
in the block diagram of the production
process (Fig. 1).

Critical limits are set by taking into
account all errors, including measure-
ments. When evaluating qualitative signs
by visual observation, it is necessary to
use samples — standards. Critical limits
are entered into the HACCP worksheet.
After determining the CCP for each of
them the permissible limits were deter-
mined (Table 1).

As a result of the research, the princi-
ples of the HACCP system were imple-
mented, a list of the biological and chemi-
cal potential hazards to be taken into ac-
count was made and the CCP in the pro-
duction of soft cheese technology was
determined. The HACCP system as a
management tool provides an organized
approach to identifiable risk factors for

the chemical, physical origin of food
products. The introduction of the HAC-
CP system reduces production control of
the product. This is not only “effective
cost”, but also a powerful system that
guarantees the production of quality
products and increases competitiveness.
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SHAYEHWE BHEOPEHIA TEXHO/IOI'M S9KOHOMHO
ITOJIMBA V1 IIPOMBIBKY 3ACOJIEHHOM ITIOYBBI

B BYXAPCKOM OA3UCE

Xamupgos MyxamagxoH XaMHUAOBUY

JJOKTOp CeNbCKOX03A/ICTBEHHBIX HayK, mpodeccop Kadenps! «Vppuranus u
Menmopauml» TaIlIKeHTCKOFO I/IHCTI/ITYTa I/IH)KeHepOB Mppmram/m VI Me€XaHM3aluun
CeJIbCKOTO XO3SIICTBA

Xampaes Kamon IllyxpaToBiy

HoxTopaHT 1o crenyuanbHOCTU «06.02.01-Menmnopanus u opolaeMoe 3eMefieNibe»
Byxapckoro ¢nmmana TallkeHTCKOTO MHCTUTYTA MHXXEHEPOB VPPUTALIUIN U
MeXaHM3ALMI CENbCKOTO X03AJCTBA.

Kymaep ®ypkar Caiitngosuy

MarucTpaHt 1o cnenmanbHOCTH «Menmopanys 1 OpoIIaeMOoe 3eMJIENENIE»
TalkeHTCKOTO MHCTUTYTA MHKEHEPOB MPPUTALIMY U MEXaHM3AITUHU CENbCKOTO
XO3AJICTBA.

Annomauus: B 0annoii cmamove npuseoervl pe3ynvmamovi 0Nvinos UCHONb308aHUe
Ionumep-nonumep KOMNIEKCO8 6 BecemMAauUOHHOM hepuode, maxxie Buocomveenm
XUMUHECKULL KOMNOHEHIN 8 NPOMbBLBKU COJIelL.

KnroueBue cnosa: Bogubie pecypchl, IlonmnmMep-nonumep KOMIIIEKC, MPPUTALINA,
3acoJieH1e, IPOMbIBKa COJieil, BMocombBeHT XMMIYeCKNit KOMIIOHEHT.
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[TonmuBHOE 3eMiieenIie UMeET BaXKHOE
3HaAYeHIe /IS )KM3HEHHOI eATENTbHOCTU
>kutenteit Ys6ekncrana. [Tonus — ABnAsach

KOpHeM pasBeBamUlel0
arpoIpOMBIIIIEHHOTO KOMII/IeKCa
ABNIAETCA  OCHOBOM  IIOBBIIIEHMNA

IUIOMOBUTOCTHU 3€MeJIb U UX 3aIIUTHI, YTO
obecreynBaeT B YCIOBMIX CYXOTO
KIMMaTa IpOfyKTOBYIO HaceleHus 1 eé
6marococrosHus [5].

Ha ceropnAmHEMII TeHb B pe3ynbTaTe
TOCYJapCTBEHHO IO TUKY SKOHOMHOTO
UCIONIb30BAaHUA BOJHBIMU pecypcamu
ob111ee KOMYECTBO BOBI, ICIIO/Ib3YEMOTO
O TONMBa B TOJ IO CPaBHEHMIO C
80-ropgamn, COKpaTmiIoch ¢ 64 Mipy M? o
51 mapp m®. Ecu B 90 roppt Ha 1 rekrap
opolIaeMbIX IIO/ell MCIO/NIb30BaNACh
18 ThICAY MP/ra BORHBIX pPeCypcoB
CETOJHAIIHUI JIeHb O3TOT IIOKa3aTelb
cocrasnger 10,5 Teicay m>.

OKOHOMHOE I IleJieHallpaBleHHOe
UCIIO/Ib30BaHNE BOAHBIMU PeCcypcoB
SIB/sIeTCS TpeOOBaHMEM BpeMeHN. B
V3bekucrane 90%
MCIIONIb30BAHUSA  BOJHBIX

TOAMYHOTO

pecypcos
OpUXOmMUTCsA Ha monus. Vs mux 75%
IPUXOAUTCS Ha BEreTalMOHHBIN Hepyof,

IIO/INBa CeIbCKOX03AMCTBEHHBIX

Ky}IbTyp.
Kpome a3TOro ocTajmpHas d9acTh
UCIIONIb30BaHUEe  BOJHBIX  PeCypcoB

IIPUXOAUTCA Ha He BereTalVIOHHbII TTepyof,
T COXpaHeHA BIKHOCTI 1 TPOMbIBAHV
3aCO/IEHHBIX 3eMeJTb.

«Pa3BuTHME 9KOHOMUKU U TIaBHbIE
HallpaB/lIeHUA nubepanusannuu
skoHoMuky» III BegymieM HampaBneHUN
cTpareruu  pasBuTusA  Pecny6auku

V36ekncrana mo mATU HanpaB/I€HNIEM B

2017-2021 ropax s3ajgauy Yay4dLICHU
ME/IMOPAaTUBHOTO COCTOAHUIO IOIMBHbIX
3eMeJlb, Pa3BUTHA CETU MENMOPATUBHbIX
VPPUTALIMOHHBIX OObEKTOB, BHEIpEHUe
MHTEHCUBHBIX METO[OB IIPOM3BOACTBA
CeNIbCKOXO3A/ICTBEHHBIX  KY/IbTYp, B
COBpEMEHHOI

IepBYI0 oudepenb

9KOHOMHOTO ArPOTEXHONOTUN
U Pecypcos,

JCIIOJIb3OBAaHNE BbICOKOHpOI[yKTI/IBHOf/l

JICIIOIb3OBAaHMA BOJbBI

CeIbCKOXO03ACTBEHHON TEXHUKHA
BbIJIeIEHbl ~ KaK  IlepBOOYepefiHbIe
HanpasaeHus [1].

Ienum Hay4yHOro MCCIENOBAHUA:
IIpombiBas 3aCONEHHDIE 3eM/Iu
Byxapckoit obmacTu Ha  OCHOBE
O6MOCOTbBEHTAa CIKOHOMMUTH BOJIHBIE

PECYPpChI, ICITONIb3YEMbIE [/IA IIPOMbBIBKI

3aCO/IEHHBIX 3eMelb U VICIIOIb3YA
IIOTNMEP -KOMIITIEKCHI B IIOJINBE
Ce/IbCKOXO035AMCTBEHHBIX KYyAIbTYPp

BOOUTHCSI 9KOHOMUM PEIHOI BOJIBL.
HoBusna uccnegosanme: Bo Bpemsa
YXY/IIEHNS MeTMOPATBHOTO COCTOSHUA
IMOJIMBHBIX 3€MejIb, HEXBAaTKU BOMHBIX
PecypcoB, 4epes IPOMbBIBKY 3aCO/IEHHBIX
3eMenb MHpU IOMOIIM OMOCOIbBEHTA
HOOUTbCA  KOPEHHOTO  yIyYIIeHMUs:d
MEIIOPaTUBHOTO COCTOAHMS 3eMeNlb I
9KOHOMHOTO MCIIO/Ib30BAHMS BOMHBIX
pecypcos.

MIPOAYKTMBHOE XO3AICTBO B pe3yabTaTe

I[Tony4anTh BBICOKO

NIPOMBIBAHMA  3aCONEHHBIX  3eMeslb
UCTIONb3YA OMOCOTbBEHT.

Opomas
KYJIbTYPBbI

KOMIIJIEKCBI- o06uThbca 30% 3KOHOMUM

CEeNbCKOXO035MCTBEHHBIE
Ipn 1nomoumun IIoINMeEp-

PE€YHOI BOJBI.
Ha
PasBUTYA Y IPOAYKTYBHOCTD XJIOITYaTHMKA

IIOJIEBBIX OIIbITaxX M3Yy49€HDI
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1-rabnuua.
Cuctema onbiTa

Ne |BnaxHOCTb 3emMnu Cnoco06 nonuea Hopma nonuea,
nepepg noJiMBomMm m3/ra
B cpaBHeHun YOHC%
1. |KoHTponb npoussoacTtea | [lo rpsagkam, nonue 6e3 | PakTuyeckne namepeHus
NonMmep-KOMMIEKCOB
2. |70-80-60% Mo rpsgkam, nonve Mo 0-100 cm gedouunty
1cnonb3ys nonuvep- BMNaXHOCTU crnosi
KOMMIEKChbI
3. |80-80-60% Mo rpsigkam, ncnonbays | Mo 0-100 cm gedpmunty
nonMMep-KoMMIeKchbl BMaXXHOCTM Crosi

1-pucyHok. Pa3paboTka nonvmep-nosumMep KOMMIEKCOB Ha OMbITHOM Mone nepes
MonVBOM.

copra byxopo-6 B ycnoBMAX IeCYaHO-a/IIOBMAIbHON IIOYBBI ¥ MOIIOYBEHHON BOJIbI
HAXOMAIMIICS B IIyOuHe 1,5-2,0 M coCcTaB/IsIoIieli GOMBIIIYI0 4acTh OPOIIAEMBIX 3eMe/Ib
(8,7,7%) Byxapckoit o6macty. ONBITHI IPOBOAMIVCH B HIDKECTIEAYIOLIEN CICTEME.

B pesynbTare OnbITOB Ha 1-KOHTPOIbHOM BapMaHTE X/IOMYATHUK BO BpeMs I10CeBa,
HOSIBIEHNSI POCTKOB, 1IBETeHs 0 HopMe Tonuse 1120 mM3/ra 611 momut ofuH pas. Bo
BpeMs I[BeTeHMe NOABJIEHNE TUIOfA ¥ €T0 PasBUTHUA 10 HopMe nonuBe 988-1236 m3/ra
6bU1 OMMT 3 pasa. bel poBefeHbI MOMMBHBIE PAOOTHI 4 Pasa [0 CE30HHO ITOIMBHOIT
HopMe 4528 M3/ra. BpeMa Mexxy monmmBaMy COCTaBIIANa 24-26 nHe.

Bo BTOpOoM KOHTpPONBHOM BapuaHTE IJi€ BIAKHOCTH IOYBBI Iepef IOMMBOM II0
cpasHenmio OTIBO coctaBnsano 70-80-60% XIOIMYaTHUK OBII MOMNUT 4 pasa UCIOIb3Ys
IO/MMepHble KOMIUIEKCHI IO cxeMe 1-3-0. X7Iom4aTHMK BO BpeMs- [ToceBa-NoAB/IeHNe
POCTKa-I[BEeTEHNs I10 HOPMe II0/IMBa BOABI 733 M*/Ta 6bUT ONUT OfUH pas. Bo Bpems
[[BETEHVsI MOSIB/IEHNUS IUIOfA, 10 HOpMe IONMMBa BOAbl 631-644 m’/ra 6pin mommt
3 pasa. Ce3oHHas1 HOpMa ITO/IMBA BOABI COCTaBuUIa 2643 M*/ra MM MO CpaBHEHUIO C
KOHTPO/IbHBIM BapMaHTOM ObUIa JOCTUTHYTa camasi OO/bluas 9KOHOMNSI BOJBI B
1885 M*/Ta 6bIT TOTydeH BBICOKMIT ypoyKail X/IONKa. Bpemsa Mexxy mommsamim, cMOTpH

12
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S e

2-pucyHok. [pouecc NPOMbIBKM 3aCONEHHOCTU MOYBbI.

Ha BJIAYXHOCTDb IIOYBBI, MICIIONIb3Ys MOIMMEPbl KOMIIIEKCBI COCTaBUIO 21-23 nHA.

B TpeTbeM KOHTPOILHOM BapMaHTe I/ie BIaYKHOCTD Iepef II0/IMBOM 110 CPABHEHUIO
OIIBO cocrasnano 80-80-60% Xx/IomyaTHUK BO BpeMs MOABIEHUA POCTKOB, HOpMe
monmBa Bofbl 578 m*/ra 6611 monut 1o cxeme 1-3-0 ogua pas. Bo Bpemst monuBa Bozbl
612-631 m*/ra 611 monut 4 pasa. Ce30HHAst HOpMa MOMMBA BOJIbI cOcTaBuIo 3074 m*/
ra WIX MO CPAaBHEHMIO C KOHTPOJIbHBIM BapMaHTOM SKOHOMMU:A BOJBI COCTaBUIA
1454 m*/ra. Bpems MeXAy IOMMBaMM 3eMIM C JCIONb30BAaHNMEM IIOMMMEPHBIX
KoMILTIEKCOB cocTasuia 20-23 gua. B 2017 rogy Bo BpeMs IPOBeNeHNA UCCIeIOBaHIIT
BO BCeX BapMaHTAX MO/MMBA BO BpeMs CO3PEBaHMs IIOfIA TOINB He TPebOBaICsL.

M3BeCTHO, 4TO IOJ, BAMAHMEM 3aCOJIEHHOCTY IIOYBBI 9PO3UM OCTaHABINBAETCS
POCT ¥ pa3BUTHE PACTEHMUIA, 3TAHNA, JOPOTY, MOCTBI, TUPOTEXHIYECKUE COOPYKEHNA
MOfIBEP>)KEHBl KOoppo3uu. XMMHUYecKas Menuopanus ABAAETCA OCHOBHBIM
MeIMOPAaTUBHBIM METOMOM, [IJie HaTpuil M MaTHMII 3aMeHAITCA KajbliMeM,
3aCONEHHOCTD II0YBbI YMEHDBIINTCH, BOCCTAHOBUTCS €CTeCTBEHHAsA CTPYKTYPa IIOYBBI,
y/lydiaTcss e€ CBOMCTBAa M HPOJYKTMBHOCTb. JIJIA 3TOro NMpUMEHAITCA OGorarble
Me/IMOPaTUBHBIMY KOMIIOHEHTAaMU 1 Ka/IbLIJieM IIPOMBIIIJIEHHbIE OTXO/Ibl: MI3BECTHSIK,
ruIc, ¢pochornIc, KaabLuil XaI0p, HaBo3 U fgpyrue [4].

B ynyumenun ¢usandeckux, XMMMUIECKUX M OMOIOTMYECKUX CBOJCTB IOYBDI
607bIII0e 3HAYEHIE MMEIOT aKTUBHbIE BelljeCTBA IOBEPXHOCTH. MBI MOXKeM IPUBECTH
B IpuMep MOJMMepHble eCTeCTBeHHble MOHBI 3aMeHUTenM. AKTUBHbIE BellecTBa
MOBEPXHOCTU Pa3MeNbYaloT TUMIC U KAPOOHATBI, HEMTPAIU3YIOT COMb, YCKOPAT
IIpoLlecC paclaja, yIyqlaT COCTaB IIOYBHI [4].

JInsa BBHITOMTHEHMA MPOMBIBKM 3aCONEHHOCTY IOYBBI ONBITHOTO IONA B KOHIE
BEreTalIOHHOTO Tepuofa, CMOTPA Ha KONMMYECTBO XOpa-MOHA ¥ MeXaHMYeCKOTro
COCTaBa IOYBHI, HAJIO ONpefeNNTb HOPMY IIPOMBIBKM 3aCO/IEHHOI TOYBBI. Bo BpeMsa
U3y4YeHNUA PEXMMa IIPOMBIBKY 3aCONIEHHO IIOUYBbI CMOTPsI HAa KOJIMYECTBO COMM, TUIIA
3aCONEHHOCTD MEXAaHMYECKOTO COCTABA IIOYBHI M IIPUPOTHO-KIMMATUIECKIUE YCTOBIA
IJIA KaXK[IOTO BapMaHTa ONpPEJENATCA HOPMbI IPOMBIBKM 3aCOIEHHOCTH MOYBBI. Bo
BpeMs OIpeJeNieHNsl HOPMBI IIPOMBIBKM 3aCONEHHOCTY TOYBBI JIA KaXKIOTO CIIOA
IIOYBBI, IPMHMMAsA BO BHYMAaHIS KOJIMYECTBO BOJHO-PMU3MYECKIIe CONeBble CBOICTBA
npumensercs Gpopmyna B.P. Bonobyesa

1)

N =10000- 1g [ ]a, M/ra

Sadm

13
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Iie a-TIPOM3BOJbHBI K03 duimeHT
comu, S, S, ~— KOIUYECTBO CONMU IO
HONMMBAa U HOIYCTMMOM HOPMBI IIO
CPaBHEHMIO K TXKecTH %.

B pesynbrare IpoBeEHHBIX aHANTU30B
MOYBBI CTEHEHb 3aCONEHHOCTV IOYBHI
omIpefeNiéH KaK CpefHe3acoNéHHas IIo-
YBa, OTHOCAIIAS K XTTOPUA-CYNIbhaTHOMY
TUITY 3aCONIEHHOCTH IIOYBHI [2].

Camas BBICOKasA HOpPMa IIPOMBIBKU
HosIeit OblTa y KOHTPO/IbHOTO BapyaHTa C
TPAaAVLMOHHBIM METOJOM TIIONNMBA B
XO3SJICTBEHHBIX YCIOBUAX U BO BpeMs

cesoHa paboOTBl MO IPOMBIBAHUIO
3aCONIEHHOCTH TTOYBBI OBIM BBIIIOTHEHDI
2 pasa.

B 1-BapuaHTe IIPOMBIBKM
3aCONMEHHOCTU MMOYBBHI, rme
ucnonbsosanuch bXK (6noxmmuyeckue
kommnoHenTsl) (BKB) 6uoconbBeHT-
CO3ImaHHBII YYE€HBIMU
buooprammgeckoro XUMMUYECKOTO

MHCTUTYTa MMeHM akagemuka AH
Pecnyb6nukn Y3bekucran
0.0. CopnxoBa ObIT pacchInaH II0 OYBe
IO MX yKasaHNUeM, II0 CPaBHEHMIO C
HOPMOIT oOIpefeéHHOI 1O (opmyrte
B.P. Bono6yeBa 6510 Ha 30 IpOLEHTOB

MEHbIIe  MCIOJAb30BAaHO  BOXHBIX
pecypcos, HOpMa IPOMBIBKHI
3aCONMEHHOCTM  IOYBBl  COCTaBUIIA

2447 m*/Ta u B 9TOM BapuaHTe pabora I1o
IPOMBIBKE IIOYBBI NPOBOAUIACH ONUH
pas. Bo 2 BapmaHTe HOpMa IIPOMBIBKE
XJTIOPUJHBIX COJIENl OHpefeNnsiach IO
¢dopmyne B.P. Bomobyesa. B arom Bapu-
aHTe HOpPMa IPOMBIBKI 3aCOTIEHHOCTHU
MOYBBHI cocTaBmna 3492 m’/ra, B ce3oHe
IIPOMBIBKa II0YBBI IIPOBOAMIIACH 2 Pa3a.

MccnepoBanusa NOpOBOAUINCH C
IepBOIl JleKaJbl SHBAPA 110 MOCIeJHETo
mexamy
IIPOMBIBKAaMM IIOJIEN COCTABUIO 15 IHeIt.

AHBApA, BpeMA  MEX[AYy
PesynbraThl monyyeHHbIE B pe3ynbTaTe
OIIBITOB [TOKA3a/lu, YTO CaMblil 60IbILION
pacxoj, BOAbBI IIOyY€H IIPU IPOMBIBKE
TPagVIMOHHBIM METOJLOM B XO3AMCKUX
YCIOBUAX, TAe IpU IPOMBIBKE IIpuU
BXK

30 mpoLeHTOB,

moMon HOpMa COCTaBIAET

10 CpaBHEHUIO C
TPaJMIMOHHBIM criocobom 1539 m?/ra
UCIIONb30BaIOCh Oombllle BOABL. Bo
BpeMs OIBITOB OBUI OIpe/enéH BapuaHT
HaMEHbIIEro WCIOAb30BaHME BOJbI
IIpY IPOMBIBKE IIOYBBI. ITO BapMaHT
nucnonbsoanusas BXK mpum npombiBKM
[IOYBBI, [[le HOPMa IIOTPeOIeHNsT BOMBI
Ipy IpOMBIBKe cocTaBuiaa 2447 m’/ra
UM TI0 CPaBHEHUIO C IPOMBIBKOI IO
TpafiMUOHHOMY MeToAy Ha 39%
MeHbllIe MCIIO/Ib30BA/IOCh BOJBL, a K

CpaBHEHMNIO BapUAHTOM,

bopmyna
B.P. BomobyeBa ompepeneHus: HOPMBI
Ha 30%
HCIIO/IBb30BAIOCh BOJHBIX PECYPCOB.

rmae
MCIO/Ib30BaMach

IIPOMBIBKI ITOYBBI MEHbIIE

BbIBO/]
HOnsa

necyYaHoun

TOro d4YTO6H B YCIIOBIUAX

AJITIOBUANIBHBINT ~ ITOYBBI
Byxapckoit obmactu ¢ rekrapa 40,0 u/a
XJ0IKa, COKOHOMUTb IIpU  9TOM
35 IpOLIEHTOB BOJbBI, a NPU NPOMBIBKA
32COMEHHOCTU TTOYBBI COKOHOMUTH 40%
BOJIHBIX pPeCypcoB HaJlo 4yepe3 3KpaH
IIOJTyY€HHBIN CIIaBa MPU IOTMMEPHbIX
VICTIO/Ib30BAHU K KOMIIJIEKCOB,
JCIONIb3YI0 9KOHOMUYHYIO TE€XHOJIOTUIO

IIo7IMBa COXpaHAA B/IaAXXHOCTb II€pen
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nonusoM 1o cpasHenuio OIIBO 70-80-
60%, monMBaTh XJIOMYATHUK IIO CXEMeE
1-3-0, BO BpeMsa IOCeBa, IOABICHUA
poctkoB 1o HopMme 750 m*/ra 1 pas, BO
BpeMs ILIBeTE€HN:A IIOSABIEHMS IO HOpMe
nonuBa Bogbl 650 M’/ ra 3 pasa, ofmee
KonuyecTBa nonusa 4 pasa. Ce3oHHasd
HopMa monmuBa Boga 2700 m’/ra. Ilpu
9TOM B YC/IOBUAX INOMMBHBIX MECYAHDBIX
aJUIIOBMAIBHON, CpefHe KOMKOBOII,

cpefHe 3aCONEHHOM IOYBBI  HAJo

paccelmaTh MO IOYBe OMOTOTMYECcKuMit
Impenapar ¥ OCYIeCTBUTb IPOMBIBKY
IIOYBBI.
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SOME WAYS OF SOLVING DIOFANT EQUATIONS

Alikulov Yusuf Pardayevich, Makhmudov Inomjon Nemadullayevich
teachers of mathematics of academic lyceum SamSU, Samarkand, Uzbekistan.

Annotation: The article demonstrates the use of the parameterization and some
methods used in the study of Diophantine equations.

Annomauus: B cmamve npo0emMOHCMPUPOSAH0 UCHOMb306akUe Mermodd napame-
mpusauuy npu uccnedo8aruu JJuodanmosvix ypasHeHuii u Hekomopbie Opyzue Mermoobl.

Key words: Diophant equations, parameter, whole decisions, sequence.

This theme is worth studying widely and deeply.

This theme has made the subject more attractive by enriching the theories of num-
bers. There are few mathematicians who have not interested in Diofant’s life and works.
His book called “Arithmetics” gives us a lot of information. A. Prankae, A.Veil, Viet,
Ferma, Eiler, Lagranj, Lejandr, Hilbert, Jacobs and others were people who had great
interest in Diofant.

Although Diofant devoted his life trying to find integer positive solution of indeter-
minate equations, he did not leave the common way of solving them. These are some
ways of solving Diofant equations and we will propose some of them with examples.

The comparisons below can be seen as a reliable way that there is no solution to
Diofant equations.

Defenition: If a-b is not divided into m, then a and b are compared according to m
module and this is expressed as following:

a=h (Modm)

You can add, subtract and multiply the comparisons.

Description: the equations on integer numbers are called Diofant equations.

Example 1: Prove that equation below has no integer solution.

(x+1)*+(x +2)* + -+ (x +2001)* = y?
Solution: x = z — 1001- this equition will then be as:
(z—10002 4+ (z—1)2+2z2 4+ (z+ 12+ -+ (z + 1000)2 = y?2
2001z + 2 (12 + 2%+ ---+ 1000%) = y?

100010012001 ,2
[

200127+ 2-

2001z* +1000-1001- 667 = y*

The left side is compared according to modules 2 and 3. If we remember that no

16
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number’s is compared according to module 2 and 3, we make sure that the equation
has no solution.

Example 2: If we are given natural numbers a and b, prove that this equation has a
lot of limitless solutions.

x? — 2axy + (a* — 4b)y? + 4by = z° (1)

Solution:

Lemma: If 4 and B natural numbers are two primes there are other natural num-
bers 1 and v suitable for equality Au — By = 1.

Lemma description:

It is obvious that when the numbers A,2A,...(B-1)A are divided by B, they have
different remainders.

If there are kA = q,B +rand k,A= q,B+71,(ky, k; € {1,2...,B — 1}), then
they will be (ky, k;)A=(q,, q,)B, it means that (ky—k,)Acan be divided by B.
Sok,<B,k,<B indicate that k, —k, <B.ltcan only be possible when k, =k,
and it is clear that kA A, 2A..., (B — 1)A is not divided by B.

So, when one of these numbers A, 24, ..., (B — 1)A is divided by B, it has a re-
mainder 1, It means there is such a number 3 € {1,2,...B — 1} and the equality
Au = Bv + 1 is possible, here 1» € N. Lemma is proven.

If we consider (ug, 7,) as a minimal solutions of (1) are identified as following:

U, =uUy+Bm, v,=V,+Am,meN.

It is turn to pay attention to the sequence {y, } which is identified through equali-
ties yypq = by +ay, + 1.

It is clear that y and y, .,
proven lemma there are such sequences which constitute natural numbers as {1, } and
{v, }, and the equality y. ., u, — y,u, = 1,n € N is possible.

So, if we consider the equality unyn? + (au, —v,)y, +u,—1=0n€EN (2)
as a quadratic equition of y,, its discriminant is found out with the formula
D, = (au™ — v™)? — 4bu,(u, — 1)

If ymis a natural number, the equality D,=z2 neNis suitable, it means
v? — 2au,v, + (a? — 4b)uZ + 4bu, = zZisforn € N.

It is clear the sequences {u,, } and {17, } has monotonous mounting portal sequenc-

are prime numbers for all n € N. According to the

es such as {Mn ,\,} and {T—?n J\,}- A lot of limitless solutions of (1) can be found from it: (
Uy, s Vs 2y ).

Example 3. Find integer solutions of the equation y? = x* + x% + x? + x + 1.

Solution the equation: x* + x2 + (x + 2)? = 0 is suitable for ¥x € R.

If we put the expression 4x* + 4x* + x2 on both sides of, there will be an in-
equality

dx* +4x® +x2 + 2x% + (0 + 2)? > 4x* + 4 + «F
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CxP+x)? <4(x*+ P+ x*+x+1)=4y*= (2y)°
(2x* +x)* = (2y)* (3)

Now, we will pay attention to the inequality (x + 1)(x — 3) > 0 which is similar
to x? > 2x + 3 which lies between x < —1 and x > 3. If we put the expression 4
x* +4x3% + 4x2 + 2x + 1 on both sides of the equation, then there will be another
equation.

42 =2y =4x*+ 3+ +x+ D)< 22 +x+1)°

(2y)2 < (2x% +x + 1) 4)

It is necessary to mention that there is a double inequality
(2x%2+x)? < (2v)? < (2x*+x+1)? from (3) and (4) which is suitable for
x < —landx > 3.

The last inequality (x + 1)(x —3) > 0,x < —1 and x > 3 is incorrect, because
there is not any integer square of number which lies between two sequentail integer
square of numbers. So, the equation }:2 =x* + x* 4+ x? + ¥ + 1 which lies between
x < —1and x > 3 has no solution with integer numbers.

So, the solutions are satisfactory for —1 < x < 3 we put integer number in the
place of x, and there will be all the solutions of the equation.

The answer is (—1;—1),(—1;1),(0;—-1),(0;1),(3;—11),(3; 11).

References:
1. James J. Tattersall. Elementary number theory in nine chapters. New York: Cambridge Uni-
versity Press, 1999.
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METHODS OF TEACHING RUSSIAN STUDENTS IN A
TECHNICAL UNIVERSITY USING MULTIMEDIA
TECHNOLOGY

N. Ergasheva, G. Ishankulova
Navoi State Mining Institute

Annotation: Teaching students of a technical college program and technical means
used in the Russian language lesson contribute their specificity, contribute to the improve-
ment of traditional teaching methods. The table shows how transformed, supplemented
teaching methods through the use of computer technology and multimedia software.

Keywords: Russian language, students, technical college, multimedia, dictionary

Annomayus: OOyuenue cmyOeHmos mMexHU4eCcK020 6y3a Npozpammubvle U
mexHuueckue cpedcmed, UCNONb3YeMble HA YPOKe PYCCKO20 S3bIKA, SHOCSAM CB010
cneyugpuky, cnocoO6Cmeyom Cco8epuleHCMB08AHUI  MPAOULUOHHBIX Memo008
06yuenusi. B mabnuue npedcmasneHo Kaxk mpanchopmMupyromcs, O0NONHAIOMCS
MemoOvL 00yHeHUS 30 CHem UCHOIb306AHUS KOMNbIOMEPHOLL MEXHUKU U NPOZPAMMHDLX

MYTOMUMEOUTIHDLX Cpedcma.

Traditional teaching methods, tradi-
tional means and their didactic possibili-
ties of improvement through the use of
multimedia verbal technologies: story,
conversation, explanation, instruction.
Oral word, printed word (textbooks and
tutorials, books) the leading means is a
living word that is easily combined with
other teaching aids. Allows is in a short
time to enrich the memory of students
with generalized scientific knowledge.
Submission of textual information from
the screen, knowledge message (the pro-
gram announcer reads the text). The abil-
ity is to repeatedly repeat the exact same
content. Hyperlinks allow you to quickly
find the information you need.

Visual means is a demonstration of the
layout, demonstration of labor reception
or operation, on-screen demonstration,
natural objects, models, layouts, collec-

tions, tables, posters, charts, illustrations,
videos. Static demonstration is from the
screen. Monitoring fixed objects. Multi-
media display of techniques and opera-
tions; virtual transformation of objects in
space and on the plane; visualization of
processes that are impossible for consid-
eration in real conditions Educational in-
formation is better absorbed, since all the
senses are involved.

Practical: exercise, practical and labo-
ratory work Educational tasks for practi-
cal work Educational practice in the im-
plementation of exercises, practical and
laboratory work Virtual practical action,
plane and spatial modeling of objects,
automation of individual operations.
There is a logical processing of practical
material, decreases the number of organi-
zational points

Methods of control: oral and written
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interviews, tests, self-control and self-as-
sessment Test or control tasks, questions
and problem situations Checking the pro-
gress and results of students> mastering
theoretical and practical educational ma-
terial Machine instruction and control.
Quick and objective assessment is of re-
sults. Rapid is self-assessment and correc-
tion of results.

Ways of organizing work in the class-
room in a multimedia lesson

The work of students in the classroom
can be organized:

o frontal- view video fragments,

o individually- the implementation of

practical work,

o small groups- the implementation

of a common educational project.

In the structure of the lesson of the
Russian language can be reflected all the
components and links of the learning
process, as well as the mandatory alterna-
tion of activities at the computer and
without it:

- actualization (repetition of educa-
tional material, primary learning of the
material)- at the computer and (or) with-
out a computer;

- the formation of knowledge and
skills (awareness and understanding of
the block of educational information,
consolidation of educational material)- at
the computer and (or) without a com-
puter;

— application (use of educational ma-
terial in practice, checking the level of
learning)- at the computer and (or) with-
out a computer.

There is no doubt that variations and
modifications are possible for this struc-

ture of the lesson. The choice of optimal
organizational forms and methods re-
mains with the teacher.

Ways to use multimedia technology

Three main ways (or approaches) pre-
vail:

The visual series illustrates the tradi-
tional story of the teacher. This same vis-
ual series can then be used in a survey or
synthesis.

The training is based on the design of
reference notes or structural-logical
schemes. The use of multimedia enhances
the construction of such schemes. They
are become more visual, bright.

Combines elements is of illustrative
and schematic approaches. The difference
lies in the fact that the use of various vis-
ual materials, charts and animations is
combined, complemented by the involve-
ment of documents, excerpts from vari-
ous sources. Both documents and «pic-
tures» should be bright, create a certain
image, be distinguished by a certain
«symbolism». But the most important
thing in this approach is a high level of
methodical processing of the material. It
is given, in fact, in such a combination, in
order to provoke the activity of the stu-
dents, to provoke them to a comparison,
reflection, discussion. We apply media
technology at all stages of training: in ex-
plaining new material, consolidating; rep-
etition, as well as on optional classes,
classes of elective courses, in extracurric-
ular work. With my work on the use of
multimedia technology in the class I want
to share with you.

I use the computer in the Russian lan-
guage lesson in various modes, namely:
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—in training mode;

- in a mode of a graphic illustration of
a studied material;

—-in the training mode for practicing
elementary skills after studying the topic;

- in the diagnostic mode of testing the
quality of learning material;

—in self-learning mode.

Digital educational resources.

In my work I actively use ready-made
media sources, taken from the Internet
from collections of digital educational re-
sources.

Digital educational resources are digi-
talized photographs, video clips, static
and dynamic models, virtual reality and
interactive modeling objects, cartograph-
ic materials, sound recordings, symbolic
objects and business graphics, text docu-
ments and other educational materials
necessary for organizing the educational
process.

In the Russian language lesson, when
applying knowledge and skills or when I
repeat, I use the Tutor software system.
Programs allow you to diagnose students’

knowledge and skills on a required topic
(test items). The program identifies gaps
in the study of the topic and offers reme-
dial tasks that the student performs under
the supervision of the teacher. You can
use the self-control function, which, with
the right response, stimulates positive
animation (fireworks, candy, drum, ar-
row, flying at the target, etc.), and if the
answer is incorrect, the surrendered ball
is animated. This form of training, in my
opinion, is the most productive, because
the student is not afraid, insecure, can
work at the right place for him and not be
afraid of condemnation from the class. It
is important to note that the computer it-
self objectively assesses the work of the
students.
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BLOG KAK MHCTPYMEHT SMART-TEXHOJIOTUU

Bo6omyxamenoBa Illonpa ArsammKxaH Kusu

Joxtopant TTTLY,

Annomamuyus. B cmamve paccmompena 00UH U3 UHCIMPYMEHMOS Smart-

mexHono2uu- 6moe.

KnroueBbie cmoBa: smart, smart- TeXHOOTUS, 6}101", 6I'IOI‘-TEXHOTIOI‘I/IH, CeTu

MHurepHer.

Annotation. The article describes one of the tools of the smart-technology- blog.
Key words: smart, smart- technology, Internet, blog, blog-technology.

TexHosnornyeckoe CoBepIIEHCTBOBAHME
y4e6HO-II03HABaTENbHOI Cpefibl By30B 3a-
HYMaeT Ba)XHOE MECTO Cpelyi MHHOBAIM-
OHHBIX HallpaB/IeHNII pasBUTUA 06pasoBa-
Te/MbHOI cucTeMbl. IIpodeccronanpHo-
IEeJarOrM4ecKoe MPOCTPaHCTBO cetn VH-
TepHET  SIB/ISETCS  HEOOXOAVMMBIM
arpubyToM Iemarora 21 Beka, a YMeHVs U
HaBbIKI 110 ero (pOPMIPOBAHMIO U VICTIONb-
30BAHUIO CTIETyeT PacCMATPMUBATh KaK BaXK-
Hble MH(OPMAIMOHHbIE KOMIIeTEHIIIA.

VsmeHeHMe mapajurmbl o6paszoBa-

TE/IPHOT'O IIpOIfe€cca IIPUBEIO K II€EPEOC-

WnTenektyansHblie
obpasosaTensHsle

npunoKeHns

1 pucyHok. CTpykTypa Smart-TexHonormi.

MBIC/IEHUIO €T0 CTPYKTYPBI U IPUMEHsIe-
MBIX TeXHOJIOTWII, BBIABUTAS HA II€PBBIil
W1aH MHPOPMAI[MOHHBIE, B TOM YICIIe
SMART-TexHONMOTUN (KOMIBIOTEPHBIE
IpoOrpaMmbl ¥ MHGOPMAIMOHHbBIE TeX-
Honmoruu, SMART-TexHONMOI MM I IHTETI-
JIeKTyaIbHble 00pa3oBaTeIbHbIE IIPUIO-
xeHns;, SMART-rexHONOrMM, OCHOBAH-
HbIe Ha My/IbTUMefNua), a Takoke SMART-
yCTpoOJCTBaA (SMART-gocka,
SMART-skpan). C ux pasButueMm mep-
CIIEKTUBHBIM HallpaB/IeHVMeM CTaHOBUT-
Cs1 9NIeKTPOHHOE OOpasoBaHMe, MaKCU-
ManbHO OTBeYamwllee MOTPEOHOCTIAM
COBPEMEHHOTr0 001eCTBa, OTININTENIb-
HBIMJ YepTaMy KOTOPOTO SBJAIOTCS pa-
6ora ¢ 6ompumM 06BeMOM MH(OpPMA-
UM Ha MOOUIBHOM/ 3/EKTPOHHOM HO-
CHUTerIe, ee aHa/IN3 32 KOPOTKUI OTPe30K
BpEMEHN.

B mupe coumampHbIX ceTeit 0Co6yi0
POb UrparoT 67I0TY KaK MECTO pa3Melrie-
HUsT y4eGHOro Marepmana 1 CPeACTBO
001IIeHsT MeX/Y IIPEerofiaBaTesieM I CTy-
IeHTaMu, MexXny cryfeHTamu. OHM OT-
JINYAIOTCA OTKPBITOCTBIO U JOCTYIIHO-
ctpi0  mMHoOpMaAIMM, NMHENHOCTHIO
CTPYKTYpBI, OTpaHMYEHHBIM HabOpOM
¢$yHKUMIt B Iporecce 00ydeHusL.
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2 PucyHok. Obpasey brora npenogasatensi.

BrIor-TexHOMoOrnA — 9TO OffHA U3 TeX-
Homoruii Be6 2.0, o3BoJsomas mooomy
HIO7Ib30BATENI0 CeTH VIHTEepHEeT cO3fHaTh
JIMYHYI0 CTpaHMYKY, 6710r (0T aHr. blog
w weblog), B Bujie THeBHMKA WM XKYP-
Hasa. Bjior 00bIYHO cO3/aeTcs 1 MOfiepu-
pyeTcs OIHMM 4YelOBEKOM, KOTOPBIIl IIO
JKeTTAHMIO MOXKT pasMellaTb Ha CBOE

TANISHISHINGIZ MUMKIN SAVOLLARINGIZGA

JAVOB TOPISHINGIZ
MUMKIN

I—-

CTpaHMYKe KAaK TEKCTOBBIN Marepuar,
Tak 1 pororpadun, ayano- u BULEO3AIN-
CM, CCBUIKM Ha [pyTue Pecypchl ceTu
VurepHer. JTro601t moceTntens 67ora, 03-
HAaKOMUBIINCH C COMEp)KaHUEM CaiiTa,
MO>KET BBIPA3UTh CBOIO PEAaKI[IIO Ha OITy-
GIMKOBAHHBIN TEKCT MM MPOCMOTpPEH-
Hble dororpaduu, pasMecTuB TaM KOM-
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MeHTapum. bBrorm uMenT IUHEHY0
CTPYKTYpY. DTO 3HAUUT, UTO BCe COOO1IIe-
HUSI PACIONaraloTcsi XPOHOTOTMYECKH
(opHO 3a mpyrum). fBnAAcE HO CBoOeit
CYTH COLMAJIbHOM CeTbio, O7I0r HamIy4-
M 06pa3oM MOAXORUT A/ MCIIONb30-
BaHMA B JUJAKTUYECKMX LIEJIAX, TaK KaK
OH MO3BO/AET XPAHUTb U KIacCUUIIU-
poBaTh HEOOXO[UMYI0 ¥ M3OBITOUHYIO
nHGOPMALMIO B T0O0M BH/JE, CO3[aBaTh
OTKPBITBIE 1 3aKPbIThle MHTEPHET-CO00-
1jeCTBa A1 00CYXK/IeHNA 3aJaHIil U pea-
JM3aIMU TPYIIIOBBIX IIPOEKTOB, KOHTPO-
I yCBOeHUe y4eOHOI MHPOPMAIUI 110-
CPEfICTBOM OHJIAIIH TeCTOB, OIIPOCOB, 00-
CY>KIEHUIT U PELIeH3NIL.

Brior siB/sieTcss OFHMM M3 CaMbIX IIO-
IY/SIPHBIX CeTeBBIX CepBUCOB. CaMbIMU
U3BECTHBIMM «CETEBBIMU» HKYpPHa/IaMu
http://www.blogger.com/
nhttp://www.livejournal.com/. TTomysp-

ABNAKTCA

HOCTb JJAHHOIT TEXHOJIOT MM 00yCIaBINBa-
€TCA NPOCTOTOM MCIONb30BAHMA U JIO-
CTYHHOCTI)IO, 3(1)(1)6KTI/[BHOCTI)IO OpI‘aHI/I—
3anuu MHGOPMALMOHHOTO INPOCTPaH-
€r0  MHTEPAKTUBHOCTBIO U
MyanMMem/U?IHOCTb, a TaKXe Hagex-

CTBa,

HOCTb U 06€30IIaCHOCTb.

bioru canTaroTCcsa OGHIM U3 COLMATIb-
HBIX CepBUCOB VIHTepHeTa HOBOTO IIOKO-
nenns (Be6 2.0), Tak Kak CO3HAIOT YCIIO-
BUA IS OOLIEHVST MEX[Y JIIOAbMY, 00D-
eIVHEeHHBIMY OOIMMM MHTepecaMu, HO
pasfeNeHHbIMI MPOCTPAHCTBOM. bror-
TeXHOJIOIMs O6MafjaeT CAeRyIOLMU AN-
HaKTUYeCKUMM CBOJICTBAMM: — ITyOIMd-
HOCTb (6710IM JOCTYIIBI BCeM y4aCTHUKAM
IIPOEKTa, HAXOMAILIMMCA Ha PAaCcCTOSHUM
APYT OT JApyra); — IMHENHOCTb (M3MeHe-
HUS M JOTIOTHEHNS PAa3MEIIAIOTCs B XPO-
HOJIOTMIECKOM TIOPSIIKE); — aBTOPCTBO U
Mopiepanua (670raM HpUCYIe eIMHO-
MMYHOE aBTOPCTBO, Mojepanus Oyora
OCYIIECTB/IAETCA €r0 aBTOPOM); — MY/Ib-
TUMEIUITHOCTh (BO3MOXXHOCTh MCIIO/Ib-
30BaHMs IPYU CO3JAHMU KOHTeHTa 67ora
MaTepuanoB pasHOro ¢Gopmara: TEKCTO-
BOT0, TpaMuecKoro,

¢doTo-, BMAeo-, ayAguoMarepuana).
Y4aiuecs: pasBUBAIOT U YIY4IIAIOT CBOU
o6me HaBbiky VIKT. birorn Takke garor
BO3MOXXHOCTM JyIsi COBMeCTHOe o00Oyue-
HI€ U YYEHUKM MOTYT MMeTb HOCTYI K
HUM B 1000€ BpeMsi U B MIOOOM MecTe
OHI XOTSAT, YTOOBI 6JIOTM TaKKe CII0CO6-
CTBOBAJIY TBOPYECTBY.
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SOIL MECHANICS AND BASIC INFORMATION’S ABOUT

THEM

Kahhorov Uktam, Sokhibkulov Murodjon

Anotation:It is desirable that any engineering facility is able to maintain a solid and
stable state without changing it all the time, and also meet the requirements for it in terms
of form changes. In the process of drawing up the construction project, and then building
it, various district problems related to ground soil occur. With the issue of their correct
solution, the science of “soil mechanics” is engaged.

Key words: rock, construction, foundation, material resources

Mechanics of soil, in which the types,
composition, properties, consistency, in-
dicators of change in shape, the function
of grounds in the structure of the soil,
their calculation and design and many
other issues are studied.

Soil is a monolithic rock formed from
the upper layer of the Earth’s curvature
(lithosphere) and all crushed rock formed
from their radiance. The ground for
buildings is called the soil, the rock that is
used as raw material for some structures.

Foundation-falling from buildings
and structures, their private it is under-
stood that the part under which the build-
ing or building is located on the ground,
transferring loads arising from its weight
and external forces to the floor.

The soil layer, which receives the pres-
sure from the foundation, is called the
floor. Floors are divided into two types:
natural and artificial. In the case of natu-
ral soil is used in any way, without chang-
ing anything, and in the case of artificial
soil is densified or hardened using various
methods until the construction is re-
stored. The appearance of soil is several
thousand years old measured with. This

process is complex and involves physical,
chemical irradiation and the action of the
biological environment on it. Soil has po-
rosity due to the fact that it consists of
crushed rocks and granules. Porosity is
the gap between the soil particles.Soil ir-
radiation and because it is crushed, it is
radically different from solid bodies and
rocks. The minerals that make up the
grills, the solid particles are intercon-
nected with each other. The strength of
such a structure bonds is very small com-
pared to the strength of mineral granules.

The cost of the foundations is 12% of
the cost of the structures in the secondary
account, the labor cost often reaches and
exceeds 15% of the total labor cost, the
duration of work on the construction of
the foundations reaches 20% of the term
of construction of the building. Under
severe soil conditions, these indicators
increase significantly. Consequently, the
improvement of project and technological
solutions in the field of foundation con-
struction allows to save a large amount of
material resources and labor resources,
reduce the period of construction of
buildings and structures.
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The soil appeared as a result of the
physical and chemical irradiation of the
rocks. In the process of the formation of
soil, they were influenced by a different
environment. In connection with the en-
vironment in which they experience, their
distinctive features have appeared.

Soil occurred as a result of physical
irradiation, hot-cold, changes in pressure,
etc.There were also periods when on the
surface of the Earth there was a high con-
tent substances in the process of ground-

ing formation. The physico-chemical pro-
cesses that pass very slowly during this
period were also significant.
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THE MODERN DEVELOPMENT OF INFORMATION
AND COMMUNICATION TECHNOLOGIES

Abdurakhmanov Zafar

Anotation:Globalization and development of information and communication tech-
nologies (ICT) lead to revolutionary changes in all spheres of life of society. The develop-
ment of modern technological civilization, in which implements the process of informati-
zation, contributes to the perception of the information society as a new social reality,
which implies formation and consumption of information resources in all systems of vital
activity of society through modern information and communication technologies operat-

ing globally.

Key words: telecommunications, information and communication technologies,

information, innovation, globalization.

Information and knowledge form an
information resource of modern society. In
contrast to the material, including techni-
cal, resources, the information resource is
practically inexhaustible, its reserves are
the measure of the development of society
and the degree of consumption are in-
creasing. This resource is formed as a re-
sult. creative mental labor of subjects and is
form of inclusion of scientific knowledge
in the composition of the productive forces
of society. The process of informatization
of society should be interpreted as a quali-
tative improvement with the help modern
information and communication technol-
ogies of various subsystems of technogenic
society.

Informatization of society should also
be organically connected with the pro-
cesses of social intellectualization, which
contributes to a significant increase in the
creative potential of the individual and its
information environment. The impor-
tance of the technological component of
modern civilization is that it is he who

determines the sustainable develop-
ment of society. Practically all processes
in society somehow occur in accompa-
nying technology. Its impact on social
processes leads to significant transfor-
mations last.

ICT application makes it much easier
human mental and physical labor, im-
prove the effectiveness of training in re-
ducing the duration of training, automate
some processes both in production and in
scientific and educational activities, in-
crease productivity in almost all econom-
ic sectors, to provide a new level of quality
public administration and social services.
Economic development, as well as imple-
mentation management of the latest in-
formation technology require continuous
improvement of knowledge and skills and
professional qualifications of specialists of
all spheres of activity.

Recently in the information society
there was a significant breakthrough: ICT
began to be applied everywhere, the style
of work of a person, the way of life, the
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manner of communication have radically
changed. Large

The amount of information is availa-
ble in new, diverse formats. Information
can be transmitted outside

depending on place and time and
adapt to needs of individuals. In a techni-
cal sense digital communication conver-
gence occurs networks, media, content,
services and devices.

In modern conditions, new scientific
discoveries, technological innovations,
the growth of the quality of intellectual
capital, the dynamic development of in-
formation and computer technologies, e-
commerce, mobile communications, ex-
pansion of business space are becoming
the most important factors of economic
growth. Modern economy based on ad-
vanced information technology on new
scientific knowledge is called a new, in-
formation-network economy, or knowl-
edge economy.

Information
technology include all kinds of technolo-
gy used to process information. The ICT
industry is traditionally divided into two
segments: information technology (tech-
nologies for automated information pro-
cessing) and communication technolo-
gies (technologies for storing and trans-
mitting information).

Information technologies, in particu-
lar, allow:

- to automate certain labor-intensive
operations;

- automate and optimize production
planning;

- optimize individual business pro-
cesses (for example, customer relations,

and communication

asset management, document manage-
ment, management decisions) with taking
into account the specifics of various sec-
tors of the economic activities. ICTs make
it possible to represent any kind of infor-
mation - numbers, texts, sound, images -
in digital format suitable for storage and
processing on a computer. The ability to
transfer information from computer to
computer using Internet technologies
provides any user access to the global in-
formation space.

Information technology provided the
creation World Information Highway.
They are used for large data processing
systems, computing on a personal com-
puter, in science and education, manage-
ment, computer-aided design.

and creating systems with artificial
intelligence. Information technology -
modern technological systems of great
strategic importance. (political, de-
fense, economic, social and cultural)
that led to The new concept of the
world order - “who owns information,
owns the world”

The development of the information
society is determined by telecommunica-
tions. Modern telecommunications in-
clude digital wireless technology. commu-
nications, Internet, fiberglass optical net-
works, etc.

Telecommunications have improved
the way of communication and under-
standing each other and changed the
methods of doing business. For modern
telecommunications no economic, na-
tional and cultural boundaries.

Thus, the rapid development of infor-
mation and communication technologies
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INNOVATIVE METHOD OF TRAINING THE SUBJECTS OF

ENGINEERING GRAPHICS

Shokhboz Dilshodbekov,

Tashkent State Pedagogical University, Uzbekistan

The article deals with the innovative method of teaching engineering subjects, which
allows simultaneously teaching graphic programs.
Keywords: Computer graphics, method, AutoCAD, education system, graphic

programs.

Ha cerognentnuii fieHb TPyHO Ipefi-
CTaBUTb OMTOBYIO JKU3Hb 0€3 KOMIIbIO-
TepHOT rpadukn. [IpyanHoit 9TOro MOX-
HO yKasaTb Ha CerofjHeIHyio Ooree Iiy-
OOKYI0 MHTErPALNI0 KOMIIBIOTEPHOII Ipa-
¢uxn Bo Bcex cdepax [AesATENTbHOCHTU
ye/loBeKa. MaccoBas KOMIIbIOTepU3aLNA,
BHEJPEHNA U Pa3BUTHA HOBEWIINX JH-
(OpMalMOHHBIX TEXHOMOTHUIT MPUBENIO K
BIIEYAT/IAIOIIEMY PBIBKY B cepax obpa-
30BaHMs, OM3Heca, MPOMBIIIIEHHOIO
IPOM3BOACTBA M HAYYHBIX MCCIENOBa-
Huil. K TakoMy mporjeccy MO>KHO IIPMBO-
INTb O4YeHb MHOro mpumepos. Hampu-
Mep, 9NIeKTPOHHO-MH(OPMAaIMOHHbIE
aduisl, Gerymye CTpPOKM Kak y oOiie-
CTBEHHOTO TPAHCIOPTA, UHTEPHET, MY/Ib-
TUIbMBI, KOMIIBIOTEPHbIE UTPbI, AHIMa-
L[MIOHHBIE POJIVKIU 1 JIPYTHE.

Pe3koe obrneryeHye B UCIIONb30BaHNUE
KOMITPIOTEPOB OIYILIAZIOCh MOC/E TOTrO,
KaK OTBETbI CHIOXKHBIX MaTeMaTM4ecKuX
YPaBHEHMIT CTalM BbIBOSUTCA Ha 3KPaH B
Bupe rpaduku. Brarogapst atomy, xoMm-
IbIOTepHas TpadyKa BHOCUT CBOIL BKJIA]
B pasBUTMeE UCKYCCTBA, TeJIeBUJIeHN, 00-
pasoBaHNsA, IPOMMILIEHHON, BOEHHOI],
ME[MLIVIHCKOI U IPYTUX OTpacye.

K mpumepy, ncnonpb3osaHms KOMIIbIO-

TepHOII rpadukm B cucteme oOpasoBa-
HUS BBIBelI 0OpasoBaTeIbHMIT IPOILfece
Ha HOBBII YypOBeHb. JVIcrmonmpsoBanue
KOMITBIOTEPHOI TpadyKy U MOJeNPOBa-
HIA BO BpeMs:A IMPOBENEHNs YPOKOB JIaeT
BO3MOXKHOCTb peIeHMIO pAfa AUAKTHU-
YeCKbIX 3a/jayb KakK: IIpe3eHTays Qusu-
YECKUX, OMOMOTMYECKUX UM XMMUYECKUX
IPOL[ECCOB B YAOOHOI CKOPOCTH KOTO-
Ppble IPONCXOAAT OY€Hb OBICTPO MK Me]I-
JIEHHO;
60sbIIIVIe VIV MajleHbKIe IIPeIMeThl KaK
3I0aHUA WX MOJIEKYIIbI [1, ¢.26].

Ha ceropmnemrHmui meHb, 10 MHEHUIO

BO3MOXHOCTb IIOKa3aTb OYEC€Hb

MHOTMX CIIEIJa/IICTOB M COMCKaTesIeit
KOMIIbIOTepHast rpaduka B 06pasoBaHmnn
y4acTByeT B [IBYyX BUfIaX.

B mepBoM BuJe KOMIIbIOTEpHas Ipa-
¢duKa yJacTByeT KaK IpefMeT U3YIeHUs
M MMeeT CBOI OODBeKT, mpenmMeT, QyHK-
LMIO ¥ IeTb KaK U B IPYTBIX ITpeMeTax.
Hanpumep, B KOMIIBIOTEPHOI T'paduKu
U3y4aeTcs CIOCOOBI CO3JJaHUA BEKTOP-
HOJI, pacTpoBoii, GpaKTambHO! U TPEX-
MepHOIT Tpaduku u ux obpaborka [2,
¢.3]. IlomuMo 3TOrO, KOMITBIOTEpPHAS Ipa-
(uKa 3aHMMaeTCA Ha CeTOHEIIHNUI TeHb
HOIY/IbAPHON cdepoll, Kak CO3maHue
AQHVMAIVIOHHBIX POJIMKOB, MYITbQU/Ib-
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MOB U crend($HeKToB KOTOPbIE MCIIONb-
3yI0TCs B KMHOMHIYCTPUIL.

Bo BTOpOM Bufle KOMIIbIOTEpHAsI Ipa-
¢uKa y4acTByeT KaK CPefcTBO. B aTom
BUJIe B OCHOBHOM ITOHVMAETCSI MOJE/IN-
poBaHue KaKoii b0 CUTyaLuy BCTpeda-
foluiicss B mpenMerax. Vcmonb3oBaHusa
KOMIIBIOTEPHO IpauKy B MpOBeeHNN
3aHATUI JaeT Mefjarory BO3MOXKHOCTb
O0DBSACHUTD TeMy CIYLIATE/SIM IIOTIbHO-
CTBI0 ¥ TpaBwiIbHO. Hampumep, TaeHbe
JIETHUKOB /TN BO3MOXKHOCTH IIOKa3aTb
ObICTpee KOPPO3MIO METAIA I T.J1.

EcTp u Takue HaIlpaB/eHNs KOTOpbIe
UCIO/Ib3YIOT KOMIIBIOTEPHYIO TPauKy B
oboux Bupax. Ho rTakmx HampasieHMit
osenp Mano. K mpumepy HampasieHue
6akamaBpuara THIIY wnmenu Husamn
“5110800-m306pas3uTenbHast MICCKYCTBO U
MHKeHepHas1 rpaduka”. B atom Hampe-
BIEHUN “MH)XXeHepHas KOMIIbIOTepHas
rpa¢uka’ MpemnojaeTcs Kak IpenMer. B
IPENOfOBAHNY 9TOTO MpefMeTa ¢
2000 ropa wmcmonbsyeTcsi rpadudeckas
nporpaMmMma AutoCAD. B ocHOBHBIX
IpefMeTax 3TOr0 HAIPAaBIEHUS TaKUX
KaK HadepTaTelbHas FeoOMeTplsi, TeoMe-
TpUYECKOe U IPOIKIMOHHOE UepueHIIe,
MAIIMHACTPONUTEIBHOE YepUeHIe, apXi-
TEKTypHOe dYepdueHye 1 Tomorpadun
KOMIIOTepHas rpaduka MCHOMb3yeTCs
KaK CpeliCTBO OOYUYeHMSL.

B ceropusinHeM Beke MHPOPMALMOH-
HBIX T€XHOJIOTUIT HUKOMY He CEKPEeT 4TO
BBIITYCKHIKAM BCETO MMPa BCTABSITCS
BBICOKIE TpeboBaHMs. B atom psay oc-
HOBHOII Ipo6ieMoit sAB/seTcsA Tpebopa-
HUA  BBIIYCKHMKaM  HaIllpaBIEeHUNU
“5110800-1306pasuTenbHas UCCKYCTBO U
UIDKeHepHast rpa¢uka” OakamaBpuara

KOTOpble JO/DKHBI YMETb JICIIO/Ib30BaTh
rpaduyeckre NporpaMMbl B y4eOHOM
mpolecce.

CBs13U € 9TUM BeLyTCs PAX UCCIERO0-
BaHUII ¢ CTOpoHHI couckareneil (Ctopo-
xwioB AJ., bopucos A.C., Puxcnboes
T.) #as MOATOTOBKY KaipOB YMEIONINX
OIHOBPEMEHHO IIPEIIOIOBATh B TPAMI-
OHHaX U IHHOBAI[VIOHHAaX MeTOJax.

MEbI cyeTaeM, 4TO HY>KHO ITPaBUIbHO
o7f06paTh KOMIIETEHTHBIN IIPOLiecC U
TaKUM CIIOCOOOM HOBBICUTH KadeCTBO
00pasoBaHMs AJIs1 MOATOTOBKM BBICOKO-
KBa/M(UIVPOBAaHHBIX KaJpOB, KOTOpbIE
MOTYT COPEBHOBATbCS BBITYCKHUKAMU
YHUBEPCUTETOB MUPOBOTO YPOBHL

C moMoIIbI0 HAIIeTO METOfa Mefaror
Oyper 06y4aTh MM OODBACHATD TEMY HC-
0/Ib3ys TpaduuecKye IpOrpaMMBbl B Me-
CTO TPaAMIMOHHBIX JOCKM U Mena. B
3TOM CITy4YMMU OT CTYHEHTOB He TpyOeTcs
HaBBIKOB JCIIONb30BaHMs TpapudecKnx
IporpamMM, OHM OYAYT BBINOMHATDH dep-
TEeX TPAZNLIOHHOM METOL[OM.

Ot negarora TpeGyeTcs yMeHMe I0JIb-
30BaTCsl COBPEeMEHHBIMU TpaduiecKuMu
nporpammamu. [y 3TOro Iegaror mon-
JKEH 3HATh pasHble TpadudecKue Ipo-
rpaMMBI IIOAXOZIINE K PasfesiaM MHKe-
HepHOil Tpaduku /aubo, HporpaMmy
AutoCAD KOTOpBII TOAXOAUT BCEMY
paspeny MHXeHepHOI IpadyKIL.

Ceitqac AutoCAD - sro Hambonee
rubKas U3 CyLIeCTBYIOMNX rpadudeckas
mporpammHas cructeMa st IIK, crmoco6-
Hast 9¢pPeKTUBHO paboTaTh B CAMBIX pas-
JIMYHBIX 00/TACTSIX TEXHUYECKOTO MPOEK-
TYPOBAHUA 1 UCHONb3yeMas 6oree YyeM B
125 crpanax mupa [3, c.8].

IIpu ncnompszoBanun AutoCAD unn

31



MONOGRAFIA POKONFERENCYJNA

OPYIUX HPOrpaMM y MeJaroroB MOTYT
BO3HUKHYTb psifi BormpocoB. Hampumep,
Wit OOBSICHEHWsI IPOBEAVHNY [ABYX I1a-
PaJIIENIBHBIX IIPSIMBIX II€ArOr UCIIOIb3Y-
€T aBTOMATMYeCKVe CBOCTBO MPOTpaM-
MBI, TaKUM CIHOCOOOM OH IIPOIYCKAaeT
Le/bll pOLecc MPOBENUHME ITON Ia-
pastenm.

Y1066l OOBSICHUTD CTYHEHTAM Kak
IPOBOANTH TAPA/IENb C MIOMOIII0 JBYX
JIMHEEK M KapaH/alla IMefaror BOCHONb-
3yeTcsi paHee MOJTOTOBJIEHHOI BEpTY-
a/IbHOI MMHeIKoIt. (1-puc).

IlogBOAsA MTOT MOXKHO CKa3aTh YTO
UCIIONb30BaHME TPAPUIECKUX TPOTPaMM
JaeT IIEfarory BO3MOXKHOCTb COKOHO-
MWUTb BpeMbsi, ITOBBICUTb MHTEpPEC CTY-
IEHTOB K TeMe, NPAaKTUYECKM OTBEYaThb
Ha BO3HUKIUUIICS BOIIPOCHI, IIOBBICUTH
06 bsACHAEMON

HArIAgHOCTD TEMBI.

EEE 1

K tomy e, Takmm cmoco6oM IIpuBO-
IUTBCA MIPUMEP UCIIOIb30BaHNA Ipadu-
YeCKVX IIPOrPaMM B 00Y4eHMN UH>KeHep-
HBIX IMCLIAIIIVH.

ITpepnoraemblit METOZ, JaeT BO3MOX-
HOCTb CTYI€HTOM O3HOKOMMTCS C MIHTEP-
(delicoM M IaHETbAMYU MHCTPYMEHTOB
rpaduyeckux ImporpaMM He BBIXOAS 13
JaHHOM JI1 TEMBI BPEMEHI.
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TO THE QUESTION OF CONDUCTIVE HEAT EXCHANGE IN
DRUM DRYER

A.Ilapnues
[.T.H., mpodeccop,

I0.11. Kynanosa
BOKTOPaHT,

A.K. Yemankynos
JI.T.H., IOLICHT

Abstract. The article presents the results of the analysis of conductive heat transfer in
a drum dryer. An insufficient heating of the surface of the drum and the components of
raw cotton has been established, which leads to a decrease in the efficiency of drying.
Reserves have been identified to increase the rate of heating of raw cotton with the use of
additional heating of the drum shell.

Key words. Raw cotton, drum dryer, drying agent, moisture exchange, convective
and conductive drying, heat transfer coefficient, fall zone, dam area, uneven heating.

K BOITPOCY KOHIYKTVBHOTO TEIDIOOBMEHA
B BAPABAHHOI CYIIUIKE

Annomauusi. B cmamve npusedenvi pesynvmamovt aHanu3a KOHOYKMUBHO20 me-
nnoooMeHa 8 6apabantoli cyuiunke. Yemanosnena Hedocmamoutas Hazpes nosepx-
Hocmu 6apabana u KOMHOHEHIN08 XTONKA-CoipUa npusoodsulee K CHUNeHUO IPgex-
mueHocmu cyuiku. Buoisierietvl pe3epsul 0717 NOBbleHUS eMNa HAZPe6a XIONKa-Colp-
ua ¢ npumeHeruem JONOTHUMENLHO20 nodozpesa obeuatixu 6apadana.

KinroueBbie cnoBa. X/IOIOK-ChIpel], CYMIMIbHBIN OapabaH, CYIIVIBHBI areHT,
B/1aroo6MeH, KOHBEKTHBHOI U KOHAYKTUBHOI CYLIKM, KO3 QUIMEHT TemnoobMeHa,
30Ha [aJIeHNs1, 30HA 3aBajIa, HEPABHOMEPHOCTD HarpeBa.

Brrarogapst mpoCTOTBI KOHCTPYKIMY 1 OOC/TY>KMBAHUE, JOCTATOUHOI IPOM3BOUTENb-
HOCTH TI0 MAaTePUAJLy, IS CYIIKI XJIONKA-ChIPL[A MCIIONb3yeTCsT GapabaHHON CYLIVIIKIA.

B 6apabanHOIT CymIMIKe IpONCXOAUTh KOMOVMHIPOBAaHHbI TEIVIOOOMEH — B 30HE
HafleHNs ¥ JIOMACTAX, MeX/Y XJIOIMKOM-CBIPLIOM M CYLIM/IBHBIM areHTaM, IPOUCXO-
IUTb KOHBEKTVBHBII TEIZIOOOMEH; B 30HE 3aBajie M Ha JIOMACTAX MEX/Y X/IOIKOM-
CBIpLIOM 1 06evarikoil 6apabaHa — KOHLYKTUBHBIIL.

B psipg pabotax [1, 2, 3, 4, 5 u fp.] IpOBeAeHbI KCIIEPUMEHTAIbHOE MCC/IEfOBAHNE
KOHBEKTVBHOTO TEI/IOMAcCaoOMeHa M OIpee/IeHbl TEXHOJIOTMYECKe MapaMeTpal
6apadanHoit cynmnky. OTHaKO KOHAYKTMBHOTO TeIZIO0OMeHa B 6apabaHHOI CYLINI-
Ke He V3yJeH.
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O6bemHBIT KO3 QULINEHT TerUTonepefady Ipy KOHAYKTUBHOM TeIIooOMeHa co-
I71acHo [6] ompexensercs mo popmye

rnr
nro__ Ty *Fru.r[(Tc'p_T

a_v — c'p.r'n.r[] K,‘[LH{X 2, N
ATy, (M* = 4 = Tpan) (1)

rae F ., — Oro/eHHas IIOBEPXHOCTD JieTasIeil BHYyTPEHHETo yCTpoiicTBa 6apabaHna.
5 1 2
Fon=127+=2x_—M f
rona ' 3
L M )
rae S,,, — /VIMHA OTOJIEHHBIX OTPE3KOB JleTajell BHYTPEHHEro YCTPOWCTBA
6apabaHa B IIONEPEYHOM CeYeHNUs; @) — KOI(QUIMEHT TerUionepeadn ot

TEIVIOHOCUTEIISL K OTOZIEHHBIM [E€TA/IAM BHYTPEHHETO yCTpOﬁICTBa, OIIPENENAIT €ro
o ¢opmyne IOprenca, KOTOpas y4MTHIBAET TEIIO, HEPEfAHHOE OTOIEHHBIMMU
fleTanAMM KOHBEKIueit u mydencrryckanmem; [l — muamerp 6apabana.

Q’:{” _ [4-4 + S(F)cp * 'V'Irl.cp:]] + 41,1868 (3)

I 2 2
Viep = [Vian + V.
P P — CpemHAA CKOPOCTb TEIUIOHOCUTENS, OTHOCUTEIHO

_ (o =T+ (ez-T)

JacTNUL XJIOIIKA-ChIPIfa; TC p.rosq 2 — CpenHAsA TEMIIEPATYpPa OTOJIEHHBIX

YacTeil JleTaseli BHYTPEHHEro YCTDOVICTBA; ¢+, H ¢, — Hada/lbHble M KOHEYHbIe
remneparypst  xnonka-ceipua, T=273 K; Ty = Tepron + AT, - cpepman

TeMIIepaTypa TeIJIOHOCUTEIA B CYLINIKE;
(M=o ¥ (T3 —03)
ATg, = 2,3 1gt=7L
' gTz—.‘z (4)
rge Tl un TE — Hada/IbHbI€ I KOHEYHbIE TEMIIEPATYPBI TEII/IOHOCUTEILA.
Kax Bugno u3 ¢opmynsl (1) KonmmdecTBa TeIUia MonydyaeMble XIOMKa-ChIPIA OT

HArpeThIX MOBEPXHOCTEN OapabaHa 3aBMCUTH OT 3HaYeHUs S

rog U TEMIIEpATypbl

HOBepXHOCTHU GapabaHa.

Jlis  ompepeneHusi TeMIlepaTypsl HarpeBa IOBepxXHOCTM 6OapabaHa, B
MPOU3BOJCTBEHHBIX YCIOBUAX IPOBEEHbl ONbIThl Ha cymmnake 2CDb-10. bpimm
IIPOBENIEHbI CYLIKa X/IONKa-ChIPIA, UMELIMEe PasaIyHble MCXONHbIE BIAKHOCTH, TP
TeMIlepaType CYLIMIbHOTO areHTa IoffaBaeMoro B cyrumiky o1 40 fo 190°C. OnpenerneHsl
TeMIlepaTypbl HarpeBa obeuaiiku GapabaHa, ceMeHa M BOJIOKHA XJIONKa-ChIpIa C
IIOMOII[IO JIA3€PHOTO TePMOMETpa. Pe3y/bTaTbl ONbITOB NpMBEeHbI Ha puc. 1 1 2.

YcTaHOB/IEHa, YTO OBEPXHOCTh GapabaHa HarpesaeTcsA HepaBHOMepHO. ITo Mepe
IBIVDKEHNUSA CYIIMIBHOTO areHTa II0 imnHe 6apabaHa, ero TeMIlepaTypa CHIDKaeTCs 3a
CYeT TeIIoMaccooOMeHa C XJIOIKOM-CBIPI[OM, Y4TO OTpa’kaeTcs Ha Harpes 0bedarikn
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Puc. 1. Temneparypa HarpeBa noBepxHocTu bapabaHa.
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Puc. 2. Temnepatypa Harpesa BorokHa (1) n cemsiH (2)

6apabaHa BolOKHa 1 ceMsH. Kak BUIHO 13 puc. 2, Ipy TeMIleparype CYIIUIbHOTO
areHTa fj0 120°C, HarpeB 6apabaHa 1 KOMIIOHEHTOB X/IOIIKa-ChIpIia (BOIOKHA U CeMSIH)
He JOCTaTO4YHast 1 cocTapysiet 1o 48, 43 u 28°C. Takum o6pasom, YCTaHOBJIEHA, YTO
TeMIleparypa HarpeBa obOedaiiky 6GapabaHa BOJMOKHA 1 CEMsH O4YeHb HU3Kas, ITO
cHIKaeT 3¢GQEeKTUBHOCTD CYLIKY, OCOOEHHO KOHAYKTMBHOIO TellooOMeHa. s
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MHTeHCH(UKALMY IIpoljecca TelI00OMeHa M CYIIKM X/IONKa-ChIpLia BO3HMKAET
HeOOXOAMMOCTh M3BICKAHUE NyTY MOBbIIeHNE 3PPEKTUBHOCTI KOHLYKTUBHOTO
TermooOMeHa ¢ IpuMeHeHNeM TOMOTTHUTENTbHOTO TI0JorpeBa obevariky 6apabaHa.
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In the article, drying with the help of accumulated solar energy is considered. It is shown
that, with the help of the accumulated energy of the phase transition, solidification is a melt-
ing for the paraffin layer, as well as the proposed drying scheme using flat helio-dryer.

Key words: helio-dryer, drying, sun rays, infrared rays, paraffin, accumulated energy

B cmamve paccmampueaemcst cyuwka ¢ nOMOULbI0 AKKYMYAUPOBAHHOL IHEPeULL COTL-
Heunvix nyueil. IIoKasano, 4mo ¢ NOMOWLbIO AKKYMYIUPOBAHHOL dHepeuu (Pa306020
nepexo0a npu cyuike npoucxooum sameepoexue — naaeneHue napapuHosozo cnos, a
mMax e npedneaemcs cxema CymKu ¢ UCNONb308aHUeM NIOCKOLL 2eNIUOCY WUTIKLL.

In practice, the use of solar drying sys-
tems (helio-dryer) is common in southern
latitudes, where the sun’s rays have a great-
er intensity — up to 1.5-2.0 kW/m?.

In the Republic of Uzbekistan, in ad-
dition, there are more clear days com-
pared with more southern latitudes. In
addition, in summer, there is a relatively
high dry air with daytime temperatures
up to 40°C and above. Therefore, it is
advisable to use direct sunlight for dry-
ing. It should be noted that the above
drying method has the following disad-
vantages:

- a large number of ultraviolet rays in
the radiation spectrum;

- reduction of the exposure time as it
approaches the fall.

The authors set the task — without los-
ing the advantages of the existing helio-
dryer systems, to eliminate these disad-
vantages. If below the second layer to ar-
range a black screen with a high thermal
conductivity, we obtain an optical wave
converter in the infrared part of the irra-
diation spectrum.

Optical waves, passing through the trans-
parent two screens, warm up the third screen,
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Sun rays

T

Fig.1. Drying scheme in a flat helio-dryer.

thereby creating a secondary irradiation, in-
frared waves. Since the first and second layers
delay IR waves, the air temperature rises in
the confined space where the third screen is
located. A distinctive feature of such a system
is the minimization of losses and the elimina-
tion of direct optical irradiation of the irra-
diation material 1,2.

Using this design (Fig. 1), as shown by
experiments, plate 3 is heated to a temper-
ature of more than 120 ° C, and begins to
radiate like a black material. The air layer
between plate 1 and plate 2, ie. screen
space, heated by the thermal conductivity
of the 2-layer and partial absorption of so-
lar radiation by 1.2 layers and air. But, re-
ducing the time of exposure without ener-
gy accumulation is impossible.

The following drying scheme is pro-
posed using a flat helio-dryer (Fig. 1)

I-transparent screen with low thermal
conductivity; 2-transparent screen with
low thermal conductivity; 3-dark screen
with high thermal conductivity;

4-dehydrated object; 5 energy accumu-
lator; 6- heat conductors — metal rods

The method of energy storage is the
presence of a layer 5 consisting of a mate-
rial that has the properties of a phase
transition solid state — liquid state and
vice versa. The heat energy produced by
overheating the layer 5 is converted into
phase transition energy, after the temper-
ature at the object 4 decreases, it gradu-
ally releases the energy of the accumulat-
ed heat due to solidification. But such
materials have, as a rule, a low thermal
conductivity, and this increases the time
of heat transfer from the inner layers and
vice versa. Periodically located vertical
metal rods allow to increase the thermal
conductivity of the layer 6 as a whole.
From their frequency and cross-section
depends on the time of the above-de-
scribed phenomenon 2.4.

When the temperature rises above 60 °
C in the layers, including those in layer 6,
heat through the rod and through layer
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6 passes into the inner parts of layer 6. As
a result, a liquid mass is formed (in par-
ticular, paraffin enters the melted state).

If paraftin is used, then its cumulative
possibility due to the phase transition
melting hardening is 150 kJ / kg. When
the thickness of layer 6 on the value of ,
we have the mass m = pV = pSh, where p
is the density of paraffin.

Paraffin accumulating ability due to
phase transition

OF =150xoc/ xe-pSh (1)

The heat capacity of the rods during
the phase transition and the heat capacity
of the paraffin mass itself can be neglect-
ed or taken into account only in the first
approximation.

O¢ = ApSh )

If the surface of the screens is equal to
S, and the energy density of the incident
sunlight is q, then the energy through the
two first screens passes with a power of gS.

When the absorption coefficient of the
black material k is close to unity, the ener-
gy absorbed by layer 3 will be equal to the
value of kqS. This energy is consumed to
increase the temperature of the air-vapor
layer between the object and the screen 2.

But basically, the energy is emitted in
the form of IR rays, because there is prac-
tically no convection heat transfer due to
the small thickness, as well as the phe-
nomenon that the higher temperature is
at the upper level of this air layer.

If the phase transition time is 7, that

thqS =07 +0; (3)

Experiments and theory confirm that
with a layer thickness between 2 and
3 equal 10 ¢m, and with a material thick-
ness of 3 cm, and also with a thickness of
H=12 cm, itis to 7, ,25-30 minutes..

This is when the radiation of sunlight
is in the range of 1200-1500 kW / m2s.
This allows an increase in drying time
due to the accumulated energy. In princi-
ple, it is possible to increase the thickness
of the paraffin, but given the position of
efficiency and ease of construction, the
thickness H is limited.

According to the results of the above
experiments, based on the theory, two op-
tions are proposed for drying on the basis
of the accumulated energy. This is the
method described in the form of pictures
and explanations, as well as the passage of
the coolant through a container that is
filled with a material (say paraffin) with a
phase transition.
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THE DIRECTIONS OF INNOVATIVE ACTIVITY IN THE
SPHERE OF FRUIT-AND-VEGETABLE GROWING AND WINE
GROWING

HAITPABJIEHVISI THHOBAIIMMIOHHOW OJEATEIBHOCTU
B COEPE INTIOJOOBOIIEBOJCTBA 1 BUHOTPAITIAPCTBA
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Hanuas cmamos nocesuseHa 000CHOBAHUI0 HEOOXOOUMOCHU Dpe2yNUPOSaAHUS
UHHOBAUUOHHOTI OeAmenvHOCMuU 6 cepe Nn1000080u4e600cmEa U BUHOZPAOAPCMEA,
Komopovle A6/AIOMCA PeUUAOUUMU HAKMOPamy pa36Umusl cenbCkoz0 X03AUcmea U
YCMOLIMUB020 IKOHOMUUECK020 pocma. IIpusedenvt npuopumemmuvle HANPABIEHUS
UHHOBAYUOHHOU NOMUMUKU 6 Ccucmeme OpeaHU3AUOHHO-IKOHOMUHECKUX Mep No
COBePUIEHCINBOBAHUIO npou3e00cmaeo.
Kniouesvie cnosa: VInHosauuu, UHHOBAUUOHHAS O0eAMeNbHOCHb, UHHOBAUUOHHAS
NOMUMUKA, SKOHOMUHMECKUL POCM, MOOEPHUSAUUS, KOHKYPEeHMHble Npeumyu,ecmed,

BHEOPEHUA HAYUHLIX O00CHUNEHUTI 6

n7100008014€600CMB0 U BUHOZPAOAPCINEO, NPOU3BOOCB0, IPPeKmusHocb.

BBemenne. JIHHOBalMOHHAsA [esi-
TeJIbHOCTDb ABJIAETCA MOKa3aTelleM Hayd-
HO-TE€XHMYeCKOro mporpecca. Ero ycko-
peHye COCTONUT B Ka4eCTBEHHOM YJTy4lIe-
HUM HOBIIECTB, a He B X KOJIMYECTBEH-
HOM BBIp2)KeHMI. B cBA3M c aTuM nepeq,
HAYKOJ1 CTaBATCA BayKHbIEe TOCYAAPCTBEH-
HbI€ 3a/Ja4yl Ha yPOBHE OTKPBITUII HOBBIX
3aKOHOB IIPMPOZbBI, BBIJAIOIUXCA U30-
OpeTeHMit, KOTOpble ObI BHOCUIN Pajiui-
Ka/IbHble M3MEHEeHUs B IIPOU3BOACTBO C
L[e/IbI0 TTONTyYeHNs HOBONM MpOAYyKIUH,
OTBevaloleil Ty4IIM MUPOBBIM 00pas-
aM, o0ecrednMBapIUM 0€e30IaCHOCTD
CTpaHBbL.

VHHOBay B IpOM3BOJCTBE ITIOJ00-
BOLIEBOJCTBA ¥ BUHOIPaJlapCcTBa IIpef-
CTaBIAIOT cO00JI pesynbTaT TPyna, IMOy-
YeHHDIT O/arofaps MCIONIb30BAHUIO HO-

BBIX 3HAHUIL, IPSIMO WM KOCBEHHO yIyd-
MIAIOMMX IPOIeCC IPOM3BOACTBA I
HOTpebOUTENbCKIE KAadeCTBA MPOAYKIINI
IUIOf{OOBOIIEBO/ICTBA U BYHOTPA/IapCTBa,
U OITHOBPEMEHHO HaITpaBJIeHHBIIl Ha yCO-
BepIIEHCTBOBAHNE TIPEfMETa UCCTIef0Ba-
HUA 9TUX 3HAHUIL.

Heo6xopuMOoCTh perympoBaHys UH-
HOBAIVIOHHOJ [eSITe/IbBHOCTY BBITEKAET
U3 0COOEHHOCTEN ITPON3BOACTBA U HEOO-
XOIMMOCTY IIPOM3BOJNTH KOHKYPEHTO-
crocobHble TOBaphl 1 ycayru. «Mogep-
HU3ALMsT OTPAciell ¥ PErMOHOB, IIOBBI-
IIeHVe MX KOHKYPeHTOCIOCOOHOCTH,
pasBUTHME O9KCIIOPTHOTO IOTEHIIMAIa
Bcerga OylyT HaXOgUTbCA B IIEHTpe Ha-
mero BHuMMaHMA. g 9TOro Hajo elre
607ee aKTUBHO IIPUB/IEKAaTh BO Bce cde-
Pbl MHOCTPAHHbIE NHBECTULINY, TIePeNO-
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Bble TEXHOJIOTUM, B TOM UJC/Ie MHOpPMa-
I[IOHHO-KOMMYHMKallMOHHbIe. VIMeHHO
Ha 9TOMl OCHOBE MbI CMOXEM JOCTUYb
yBemmdenns 1o 2030 roga o6bema Bajo-
BOTO BHYTPEHHETO IPOfyKTa 6osee deM
B 2 pasa. BHe BCAKOTO COMHEHVS, BaXK-
HeMMMM 3aJja9aMy JId HaC OCTaHyTCsA
BOIIPOCHI pe)OPMMPOBAHNSA CENTbCKOTO
X03s1/iCTBa U 0obecIiedeHns MIpOROBO/Ib-
cTBeHHOIT 6e3omacHocTH. [Ipexxne Beero,
6onpinoe BHMMaHNMe OyfieT ye/neHo Io-
C/IefloBaTeIbHOMY Pa3BUTUIO arpoIpo-
MBIIIJIEHHOTO KOMIIZIEKCA U €r0 JIOKOMO-
TUBA, €T0 JABVDKYIEN CUJIbI — MHOTOIIPO-
bupHBIX hepMepCKMX X03siCTB» [1].

Meropsr u Martepuansl. VHpopMma-
LIMOHHO 6a30J1 IS JaHHOW CTAThU IO-
CIY>KUIM Pe3y/bTaThl MCCIAENOBAHNUI B
HNEepUOANIECKUX M3JNAHUAX OTEYeCTBEH-
HBIX 3KOHOMIICTOB, MaTepuasbl, pasMme-
meHHble Ha Web crpanmijax Bemymmx
Hay4YHBIX y4YpexpeHmit B cetu Internet,
HNPUHATbIE 3aKOHBI ¥ IIOCTAHOBJIEHNA
IIPaBUTEIbCTBA PECIYOINKM B LIeJIAX pe-
alM3alMM MEPCIEeKTUBHBIX HayYHO-TeX-
HIYeCKMX paspaboTok B cdepe IIOH00-
BOILIEBO/ICTBA 11 BUHOTPAJJapCTBa, a TaK-
e Matepuanbl fockomcrara Pecrry6rmmkm
Y36eknctaH, MUHIUCTepCTBA CENIbCKOTO U
BOJIHOTO X03:iicTBa Pecry6mknu Y36exn-
CTaH.

Pesynpratsl. Penaromumu ¢pakropa-
MU YCTONYMBOTO PasBUTHUA SKOHOMUKIU
Y36eknucraHa B COBPEMEHHBIX YCIOBUSX
AB/IAETCA — VHHOBAIIMOHHAA COCTABIIA-
I01I1as 9KOHOMMUYECKOTO POCTA, MEPhI 110
aKTMBM3ALUM IPOLecca MOJEepHU3ALUA
U BHE[PEHMIO COBPEMEHHBIX TEXHOJIO-
ruit. [l 9TOro B pecny6muKe MMeeTcst
IpOYHAasl MHHOBAIMOHHAs 6asa, [eii-

CTBYeT LIl PSAN HAyIHBIX M CHenya-
N3V POBAHHBIX UHCTUTYTOB, CYILIECTBY-
€T Hay4YHO-KaJIpOBbIil IIOTEHLIMAN, JO-
CTaTOYHO BBICOK ypPOBEHb 00Opa3oBaH-
HOCTM HaceleHNs.

B V36exucrane ¢ mepBbIX JHelT Hesa-
BUCUMOCTI PeCIyOnuKu yae/soch ce-
pbe3HOe BHUMaHMe GOPMUPOBAHNIO MH-
HOBALIOHHOM  CUCTEMBI, BOIPOCaAM
CTPYKTYPHOTO OOHOBJIEHUS, OIleperKaro-
1IeMY PasBUTUIO COBPEMEHHBIX U BBICO-
KOTEXHO/IOTMYHBIX IPOM3BOACTB. Byk-
BaJIbHO C HY/IsI CO3JaHbI aOCOMIOTHO HO-
Bble OTPAC/M U BBICOKOTEXHOJIOTMYHBIE
IIPOM3BOJICTBA, TOTOBAsA MPOJYKLMUA KO-
TOPBIX 3aHMMAET CETOJHSA JOCTOIHOE Me-
CTO Ha MMPOBOM pPBIHKE. ITO- aBTOMOOM-
TIECTPO€HNE, COBPEMEHHOE CelbXO3Ma-
HIMHOCTPOEHNE Ha OCHOBE OCBOEHN HO-
BBIX MUPOBBIX MOfenelt, HeQTeXxuMus u
HedTerasoBas NPOMBIIIIEHHOCTD, IPO-
U3BOJICTBO >KETIE3HOJOPOKHBIX BAarOHOB
" OBITOBasl 9MEKTPOHNUKA, papMalieBTH-
Ka, CeIbCKOe XO3SIICTBO U MUKPOOMOIIO-
IV, Y4eHBIMU ¥ CIIeIMamiICTaMy Hayd-
HO-JICC/IENIOBATE/IbCKOTO MHCTUTYTA Ca-
TOBOJICTBA, BMHOTPAZapCTBa M BUHOJE-
aus MMeHHN axkajemuka M.Mwupsaesa
CO3laHbl 1 BHECEHDI B [ocyjapCTBEHHBIN
peectp 28 BBICOKOYPOXKAIHBIX COPTOB,
IIPE/ICTAB/IEHbl K BHECEHUI0 36 COpPTOB
(PYKTOB M BUHOTpajia, YYCHBIMU CeNleK-
LMIOHEPaMJl Hay4YHOMCCTIEIOBATENBCKOTO
MHCTUTYTA OBOIEBOACTBA, 6aXun 1 Kap-
TodeneBoncTBa co3nansl 6omee 40 HOBBIX
COPTOB OBOIIEiT, 5 COPTOB 6axuu, 6 HO-
BBIX COPTOB KapTodesrsi. VImeHHo 6rmaro-
Japsl cepbe3HO NMPOyMAaHHON CTpaTernun
CTPYKTYPHBIX IIpeoOpasoBaHMil, Mac-
ITaOHOTO CTPOUTENIbCTBA HOBBIX COBpeE-
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MEHHBIX BBICOKOTEXHO/IOTUYHBIX, MHHO-
BALMOHHBIX MNPEANPUATHI, MOJIEPHM3A-
1y 1 OOHOBJIEHNUS HEeMICTBYIOLIETO IIPO-
U3BOJICTBA JO/A TIPOMBIIIJIEHHOCTA B
BBII cTpansl ¢ 14 nponienTos B 1991 rony
BbIpocna B 2016 rogy moutu mo 25 mnpo-
LIeHTOB. B TO >Xe Bpems yHenbHbI Bec
CENbCKOXO03AMCTBEHHOTO MPOU3BOACTBA
cokpaTnics ¢ 34 go 17,8 mporeHToB [2].

JIns manbHeNero pasBuTUA CUCTEMBI
MOJIeP>KKM VHHOBAIMIOHHOW JleATeNb-
HOCTU, B LENAX peanusanuy Iepcrek-
TUBHBIX HayYHO-TeXHMYECKUX paspabo-
TOK B cepe IIONOOBOIIEBOACTBA 1 BU-
HOTpafiapcTBa ObUINM MPUHSATHI 3aKOHBI U
IIOCTAHOBJIEHUA IIPABUTENIbCTBA PECIIy-
Omuku. B Hux momdepkuBaeTcs: He0OXO-
OVIMOCTb CTUMY/IMPOBAHMA BHENPEHMA
MHHOBAIVIOHHBIX IIPOEKTOB U TEXHOJIO-
Tl B TIPOU3BOJICTBO, a TaK)Ke YCTaHOB-
JIEHMs TE€CHBIX KOOIEPalMIOHHbIX CBA3EN
MEX]y HayYHO-UCCTIENOBATENbCKIMM Op-
TaHM3alUAMM ¥ OTPAC/IAMM CEIbCKOTO
XO034JICTBa- MJIONOOBOLIEBOACTBOM U BU-
HOTI'PaZlapCTBOM, BBICOKasl POJIb ApPMapOK
MHHOBAIIOHHBIX Mpeil u npoekros. He-
06XOMMOCTb TOCIOJIEPXKKI BbI3bIBACT-
Cs1 0COGEHHOCTSMI 9KOHOMUKI, TOTPeD-
HOCTAMM €T0 3alIUTHI OT I[€HOBOTO VK-
TaTa eCTeCTBEHHbIX MOHOIIONNII X MOHO-
MONIM3UPOBAHHBIX OTpAc/ell, a TaKXe
HoTpebHOCTAMM (MHAHCUPOBAHMA Me-
poNpUATHIL, HAIIPAB/IIEHHBIX Ha IIPEONO-
JIEHM€ TEXHUYECKOTO M TeXHONIOTMYECKO-
rO OTCTaBaHUA OTEYECTBEHHOTO IPOM3-
BOJICTBA OT Pa3BUTBIX CTPaH.

ITosTOMy HOpMOPUTETHBIMM HaIlpaB-
JIEHMAMY VHHOBALIVIOHHON TIONUTUKKA B
CUCTEME OPTaHM3aLMIOHHOIKOHOMMIYE-
CKIX M€p IO COBEPIIEHCTBOBAHMIO BHeE-

[peHNUA Hay4YHBIX JOCTIDKEHUN B IIPOM3-
BOJICTBO ABJIAIOTCA:
 COBEpIICHCTBOBAHME HOPMATMBHOTO
IPaBOBOTO PEryIMpOBaHMs JOTOBOPHBIX
OTHOIIEHMIT ¥ O00s3aTENbCTB MEX[Y
Cy0BeKTaMyl HayYHO-TEXHIIECKOI U XO-
3IMICTBEHHO JeATeTbHOCTI;

o COBEpIICHCTBOBAHME OPraHU3AIIOH-
HOTO MeXaHM3Ma BHEJPeHUA HOCTIDKe-
Huit HTII, nporHo3upoBauus ¥ IJIaHu-
pOBaHNUsA TOTO Mpoljecca, paspaboTka 1
OCyIIeCTB/ICHNE PA3IIMYHOIO pOfia CIIe-
I[Va/IbHBIX IIPOrpaMM, HallpaB/IeHHBIX Ha
ero peaysalmuo;

o COBEPIICHCTBOBAHIE CHCTEMBI TTOBBI-
IIeHNs KaJipOBOTO 0becredeH st 1 MHTe-
TPMPOBAHHBIX HAYYHOIPOM3BOACTBEH-
HBIX (GOPMMPOBaHUIL, IPOdeccuoHaIb-
HOJI OpPMEHTALMV MOJIOZIEXM, KaK 0assl
s GOpMMUPOBAHMSA BBICOKOTEXHOIO-
TUYHOTO IIPOM3BOJICTBA IIIOI0OBOIIHON
HIpPORYKIUY, OPMEHTHPOBAHHOTO Ha VC-
[O/b30BaHNe MEePCIEeKTUBHBIX (HopM
9KOHOMIYECKIX OTHOLICHWIT 1 IIPYIMEeHe-
HUe HOBENIINX HayYHO-TeXHIYEeCKNX
paspaboTok;

e CO3JlaHME eHOr0 MEXaHU3Ma ToCy-
[ApCTBEHHOTO perynnpoBanus uHpop-
MAI[IOHHOTO OOCTY>XMBaHUS B 06/1acTU
Pe3y/IbTaTOB HAYYHO-TeXHUIECKUX PaboT
B cdepe IUIOOOBOIIEBOACTBA ¥ BUHO-
rpajiapCcTBa, JUIEH3MOHHOTO OOMeHa,
eIMHOI TOCY/lapCTBEHHOI MH(OpMAI-
OHHOJI CUCTeMbl “GaHK MHHOBaLMIT C
IOACUCTEMOI “GaHK JIULIEH3NIT ; M3Me-
HUTb OTHOLICHNE K MEXaHU3MY JINIICH3N-
OHHOII TOPrOB/IM HAYYHOTEXHUYECKON
IIPOAYKILUEN, ChenaTh ero HeoOXORMMOIl
JacThI0 HAYYHO-TEXHUYECKOI CTpaTernn
MMHUCTEPCTB U BEJIOMCTB paslINIHOTO
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YPOBHA yIPaBJIeHNs, HAYIHO-TIPOU3BOJ -
CTBEHHBIX OObeUHEHNIT, TIPEeNIPUATHUIL,
y4YUTbIBalollell KaK MHTEPEChl OTAENbHO-
TO IpeANnpUATA WIN OTPACIN, TaK U B
I[eJIOM MHTEPEChl CTPaHbI B IIOBBIIIEHNN
HAyYHO-TEXHMYECKOTO YPOBHA IIPOM3-
BOJICTBA;

* OTKa3 OT YCTapeBLINX ITPOU3BOAICTB U
HpefnpUATHIL, TPOJYKLM KOTOPBIX YKe
ceifyac He BBI3bIBAET HMKAKOTO MHTepeca
U Ha ME&X/YHaApOJHOM, 1 Ha BHYTPEHHEM
PBIHKE,
HOpeNIpUATHAIL ¥ BBICOKOTEXHOMTOIMYHBIX
KOMIIJIEKCOB — JIOKOMOTMBOB 3KOHOMM-

CTPOUTENBCTBO COBPEMEHHDBIX

YeCKOTO POCTa U OFHOBPEMEHHO IIOCTIe-
JoBaTeNbHas peanns3anyus HPOrpaMMbl
MofepHU3aIuy 6a30BbIX OTpACIelt 1 He-
006xX0IMOIT MHPPACTPYKTYPHIL.

BeiBopbl. [l peanmsanmm mepcriex-
TMBHBIX HayYHO-TEXHMYECKUX paspabo-
TOK B c(epe IIOZOOBOIEBOACTBA U BU-
HOTpafjapcTBa TpeOyeTcs: TOCHOAAEPIKKa
B Le/IAX ITOBBILIEHVS IIATEXXeCIIOCOOHO-
rO CIIpoca Ha Hay4YHO-TeXHUYECKNe pe-
cypcol. PesynbraroM 6yfieT NOBBIIIEHVE

Ka4yecTBa yIpaB/IeHNUs] ¥ KOHTPO/s 6us-
Hec-IIPOLecCcoB, a TakkKe 3¢ QeKTUBHbIE
VIHHOBAIIIMI I TEXHOJ/IOTNY, KOTOPbIE OT-
B€YAKT COBPEMEHHDBIM Tpe6OBaHI/IHM.

HecomHeHHO, opumeHTanusa Mep Ha
aKTUBU3ALMI0 WHHOBAI[MOHHOI [es-
TEIBHOCTU B cdepe MI0F00BOIIEBO-
CTBa ¥ BMHOTPAJapCTBa MO3BOMUT OCY-
IEeCTBUTb NPOTPECCUBHBIE CTPYKTYP-
HbI€ CABUTU B arpapHOM CEKTOpE U IIe-
pepabaTbiBaloliell MPOMBIIITIEHHOCTH,
CO371aTb Cepbe3Hble KOHKYPEHTHBIE Ipe-
MMYLIECTBA U HeOoOXOMMMbII TOTEH LA
1A IIOBBIICHNMA KadyeCTBa 3KOHOMMYE-
CKOTO POCTa.
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Annotation: This article covers the topic of the role of information technology in edu-
cation, including an additional one, is one of the most relevant, the second half of the
twentieth century was a period of transition to the information society.
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Annomauyus: B Oanmoii cmamve packpuima mema 0 ponu UHMOPMAUUOHHBLX
mexHonozuti 8 00pA308anUU, 8 MOM HUc/e U 8 OONOTHUMENLHOM, S6/IAEMCs 00HOTE U3
Camvlx aKkmyanvHvix, emopas nonosuxa XX eexa cmana nepuodom nepexoda K

UHPOPMAUUOHHOMY 00U4ECTNBY.

KroueBbie cmoBa: MHHOBaN M, I/IHTepaKTI/IBHbe/l METO[, TPAANIIVIOHHbIE 3aHATHUE,

TEXHOJIOTYECKasA KapTa.

H3-3a OrpOMHOTO KOJTHYECTBa HHPOP-
MaIM{ MOSBUJIOCH MHOJKECTBO IPOOIIEM,
BaKHEWIICH U3 KOTOPBIX SIBISCTCS IIPO-
6nema oOydenus. OcoOblil MHTEpEC IS
HAC MPEJICTABISIOT BOMPOCHI, CBS3aHHBIC
C MPUMEHCHHEM HH()OPMAIIMOHHBIX TEX-
HOJIOTHH B BHEIIKOIBHOTO 0Opa30BaHMH,
TaK KaK B HAIIe BPeMs OOBIYHBIMH METO-
JIamu 00yYeHHs! YIAOBICTBOPUTD HHIHBHU-
JlyaJbHBIC 3aMpoChl 00YYAarOIIUXCs CTa-
HOBHTCSI BCE TPy/IHEE.

OnHUM 13 CaMbIX JOCTYIIHBIX CPEJICTB
B JJAHHOM CJ/Iy4Yae sIB/ISeTCS MCIIOb30Ba-

HI€ KOMITBIOTE€PHOII TEXHUKHU 1 ceTy VIH-
tepHer. CpeficTBa MH(POPMAIIOHHBIX U
KOMITbIOTEPHBIX TE€XHOJIOTWII MO3BOJIAIOT
aBTOMATU3MPOBATD, @ TeM CaMbIM YIIPO-
CTUTb TY CNIOKHYIO IPOLIENYPY, KOTOPYIO
UCIONb3YIOT IeJaroT¥ BHEUIKOJIbHOTO
00pasoBaHMsA M METONUCTBI HPY CO3[a-
HUM MeTOAMdYecKnx mocobuit. Tem ca-
MBIM, IIPECTaBeHMEe Pa3INIHOIO poja
9NIEKTPOHHBIX Y4eOHMKOB, MeTOHMYe-
CKVUX IIOCOOMII Ha KOMIIbIOTEpE MMeeT
P/l BXKHDIX IPEUMYIIECTB.

Bo-nepBbIX, 3TO aBTOMATU3aLMA, KaK
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€aMOro IpoIiecca CO3/IaHMA TAKOBBIX, TaK
M XpaHeHMs JAHHbIX B 100011 HeobXoau-
Moit popme.

Bo-BTOpBIX, 3TO paboTa ¢ mpaKTIde-
CKJI HEOTPAHIYEHHBIM 00'bEMOM [JAHHBIX.

B-TpeTbux, B CO3TaHNN TAKOBBIX y4a-
CTBYIOT BOCIIUTaHHUKI TBOPYECKUX 00'D-
eIMHeHMIt, mpuobperast i cebs HeMasno
HOBBIX HaBBIKOB U IIPMHOCSA 9TUM CaMbIM
[O/Ib3Y He TONMBKO cebe, HO U yUIpexse-
HUIO BHEUIKOJBHOTO oOpasoBaHus [e-
Teit.!

CeropHsAIIHNE BOCHUTAHHUKM Y-
PeXIEeHNIT BHELIKOIBHOTO 00pasoBaHmsA
fileTell JOCTATOYHO aKTMBHO MHTEpecy-
10Tl mHbopMauroHHBIMKM U Internet
TEXHOJIOTMAMU, CeThb Internet B JaHHOM
clydyae MOXKET BBICTYHAaTh OT/INYHBIM
CPefCTBOM JJISl pa3BUTHUA VX TBOPYECKUX
CIIOCOOHOCTEIL.

Cetp Internet mosBossier o6ydalo-
MMMCA He TOJNBKO IIOY4aTb HY>KHYIO
MH(OPMALINIO, HO 1 CAMMM OIIy OIMKOBBI-
BaTb CBOY pabOTBI, YTO ABJIACTCH OT/INY-
HBIM CTMMYJIOM B OOY4eHUI.

Ilenb — 060CHOBaHME NPUMEHEHUsA
VKT n VIHTepHeT TeXHONOTMil B BOCIIN-
TaTe/IbHO — 00PAa30BATEIBHOM IIPOCTPAH-
cTBe 00OPA30BATENbHBIX YUPEXEHMUIT
BHEIIKOJIBHOTO 0OPAa30BaHMsI IETEN.

3amaun:

— paccMOTpeTh pasInyHbIe cephl Mc-
nonb3oBanua VIKT u VIHTepHer TexHO-
JIOTUII B YYPEXJEHUAX BHEUIKOIbHOTO
06pasoBaHuMs feTelt;

- IIpOaHAIM3MPOBaTh 0Opa3oBaTe/Ib-
HBIEe yCITyTu ceTu VIHTepHerT;

1 Anekcees, B.JI. “Ilenarornyeckue npo6iemsl
COBEPLICHCTBOBAHNA y4eGHOrO Iporiecca Ha
OCHOBe MCII0/1b30BaHMsE OBM” y4eb.- MeToz.
noco6ue 1988.- 183 c.

— BBIABUTH TPYSHOCTU Ha IIyTH BHe-
npenusa VKT u VIHTepHeT- TeXHONOTUI B
YIPeX/EHUSAX OMONTHUTEIBHOTO 06pa-
30BaHNA IeTell.;?

Internet — 9T0 HEOODBATHOE KONMMYe-
cTBO MHOPMALVI, BO3SMOXKHOCTD 0011le-
HIA C MIONbMM M3 PasHBIX CTPaH, 6yaro-
mapsa Internet MOXXHO TpaKTUYeCcKHU
MTHOBEHHO IIO/TyYMTb OTBETHl Ha MHTe-
pecymomue Bac Bonpochl. HecomHeHHO,
Internet HecéT B cebe OrpOMHBIN MOTEH-
1jua 06pa3oBaTeIbHBIX YCIYT.

OpHolt U3 pasHOBUFHOCTE!l 006paso-
BaTeNbHBIX YC/IYT ceTy Internet ABnA0TCA
3/IeKTPOHHbIE Ia3eThl ¥ >KypHanpl. C mo-
MOIIbIO 37IEKTPOHHBIX Ta3€eT Y )KYPHA/IOB,
MOYKHO y3HATb Pa3/M4Hble HOBOCTH, VH-
TEPBbIO, COOBITHSA, AaHOHCHI M IPYTYIO II0-
Ne3sHyI0 MHGOPMAIMIO O IPOUCXOAAIIEM
B MUpe.

OneKTpOHHBIE OMOMMOTEKM — 9TO
C/IO>KHBIE MH(OPMAI[MOHHBIE CUCTEMBL
Yamre Bcero npefocTapAoIe JOCTYII K
KarajgoraM 9JIeKTPOHHBIX OMOIMOTEK.
Tak e CyIIeCTBYIOT 5leKTPOHHbIE OM-
6/IMOTeK, B KOTOPBIX, MOXKHO HallTV MH-
Tepecymllyl0 Bac IUTepaTypy B 37€K-
TPOHHOM BU/ie, 9/IEKTPOHHbIE YIeOHUK,
SHIVK/IOTIEAVIN, Ky PHAIBI U TIP.

OneKTpoHHbIe KOH(EpeHINN U 9IeK-
TPOHHAd IOYTa — ABJIAKTCA OJHUM U3
Ba)KHBIX CITOCOOOB CTUMYIMPOBAHMA 00-
ydeHus, TaK KakK IPOUCXOAAT B ¢opme
puanora. C IOMOIIBIO 37IEKTPOHHOI 104~
T B ceTu Internet MOYXHO MOAIIMCATHCS
Ha MHTEPECYIOUIYI0 Bac 3JeKTPOHHYIO
koHdepeniuio. Ilocne yero BbI MoxkeTe

2 Amngpees, A.A. “Tlefarorndeckas Mofie/nb
KoMIIbioTepHOlt cetn” // Tlefarornyeckas
nndopmarmka.- 1995.- Ne7. c. 75-78

45



MONOGRAFIA POKONFERENCYJNA

IPUHMMATD yYacTye B AUCKYCCUAX, B KO-
TOPBIX YYaCTBYIOT JIOAY M3 PasHbIX
crpas. To ecTb, TakuM 06pasoM, BbI MO-
’)KeTe OOMEHMBATbCs OIIBITOM, MHEHMS-
ML, 3HAaHUSIMM, YMEHUSIMU U T.J.

Paccpuika mim nHPOpManoHHoe 06-
CIIy>KMBaHIe — ellé OffHa Pa3HOBULHOCTD
HOTy4eHVsI Hy>KHOJ BaM MHQpOpManmu ¢
HOMOIIBI0 9/IEKTPOHHOM 1mouThl. C 1O-
MOLI[BIO JAHHOIT YCITyTHU BBI MOYXKETE IIOTY-
YaTh VHTEPECYIOLIYI0 Bac MHGOPMALUIO,
OT Bac TpeOyeTcs TOIbKO BBIOpATh IIOJ-
XOZISALIYIO BaM TEMY Y OpTaHM3aL[UM, IIpe-
ZOCTABJIAOLIEN [JaHHYIO YCIyTry, ¥ WH-
¢dbopmanus, oTHOcAMasACA K Heit, Oyger
KK[IbII I€Hb MPUXOUTh B BAIl 3JIEK-
TPOHHBIN IIOYTOBDII SIIKK.

B mocnegHme roppl GOMBIIYIO MOMY-
JISIPHOCTD IpUOOpPETAIT MAEY [VCTaH-
IIMOHHOTO 00pa3oBaHMsI C MCIIOIb30Ba-
HUEM IIEePefOBBIX CPEACTB MHGOPMAIL-
OHHBIX TeXHOJOTUN. JIMCTaHIMOHHOE
obpa3oBaHue IIOMOraeT peuiath 3ajadn
00ydYeHNUs1 U IIOBBILIEHVs KBaIupuKa-
LMY JIIOfell, KOTOPbIE IO TeM VU VHBIM
IpUYMHAM He MOTYT IPUCYTCTBOBATh Ha
3aHATIUAX B yueOHOM 3aBefieHUI. B cBs-
31 ¢ OYpHBIM pa3BUTHEM MHPOPMAIN-
OHHBIX TEXHOJOTUI, TEXHUYIECKUX
CPEICTB U CTPEMUTENBHBIM POCTOM
06DbéMa HeOOXORMMOI /A YCIIeIIHOM
IeATeNbHOCTY MHGOpMALUMU, RNUCTAH-
UOHHOe o006pa3oBaHMe CTAaHOBUTCSA
OYeHb aKTya/IbHbIM B HAIlle BPeMsI.

CereBble TexHomoruu (rrmobanbHbie
KOMITBIOTEPHBIE CETM) — ITO TEXHUYE-
CKasi OCHOBa AMCTAHIMOHHOTO 06paso-
BaHNUA. DNEKTPOHHAs IOYTa B JAaHHOM
KOHTEKCTE SABJIAETCS JINIIb 9aCTh BCETO

TOr'o, 4YTO MOI'YT IPENIOKNUTD rmo6anb-

HBIe CETH /I pelIeHNs 3aad AMCTaH-
[MOHHOrO 00y4eHnst. C ITOMOIIBIO I7IO-
6anpHBIX ceTeil, TAKMUX Kak Internet, 06-
yJalommecs TBOPYECKUX 0ObeHeHNMI],
Helaroru [JOIOMTHUTEIbHOIO 06pasoBa-
HUSL ¥ METOAVCTBI MOTYT IIPMHMMATh
ydactue B KOH(epeHLMAX, UCIONb30-
BaTb BCEBO3MOXXHbIE CIIPAaBOYHbBIE pe-
CYpPCBI, 9TEeKTPOHHBIE KaTajorM, IONy-
JaTbh BCEBO3MOXHYIO rpaduieckyo, ay-
gno u Bugeo wuHpopmanmo. CerTb
Internet ABIAeTCA OYeHb YHOOHBIM
CPefCTBOM AUCTAHLMOHHOTO O0y4eHu,
KOTOpasi MOXKET 00eCIednTh IpaKTmde-
CKM BCEMM CpefiCTBaMM 0OydeHMs U Te-
CTUPOBaHMs, a TAK)Xe OOIeHNEeM MEeXY
HefaroraMim U o0yJaronMmucs.

Vcmonb3oBaHue EPELOBBIX CPECTB
MY/IbTMMEANA [Ie/IAl0T AUCTAHIMOHHOE
obpasoBaHme 6ojee HATISALHBIM U I10-
HATHBIM. TeXHONIOrMsA MyIbTUMERNa
MO3BOJISIET WUCIIONb30BATh TEKCT, U30-
6pakenns, rpaduKu, ayano u BULEO, a
TaK)Xe AHMUMAINI0 B MHTEPAKTUBHOM
pexume.

[maBHas mpob6eMa AVMCTAHIMOHHO-
ro ob6pasoBaHMs ABIAETCA €€ MOJIO-
3TO CPaBHUTEIbHO MOJIOHAs
dbopma 0oOpasoBaHMs HAXONSIASCST B

IOCTb,

CTafu}l CTAaHOBJIEHWs, TeM He MeHee,
OHA MMeeT OrPOMHBIE IePCIEeKTHUBEL
OrpomHoOIT Ipo61eMOolt B JUCTAHIIOH-
HOM o6pasoBaHNMM fABJIAETCA He Ilepe-
mavya HY>XHOI uHbopmanuu obydaro-
muMcsl depes ceThb Internet, a paspa-
6oTKa
97IEKTPOHHBIX METOJUYECKIUX HOCOOUIL,

BBICOKONIPOGeCcCHOHaTbHBIX

KOTOpbIE 6Bl TI03BONIVIN CTymIaTenAaM
CaMOCTOATEIbHO 06Y'{aTbCH n CcoBep-
HIE€HCTBOBATbHCA.
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[Tpu paspaboTKe 3MeKTPOHHBIX IOCO- Cricox mureparypbt
. Anexcees, B.JI. “Tlenaroruyeckie mpob6re-
Ouit I AMCTAaHLIMOHHOTO 006pa3oBaHMUsA » B.JI. “len b

MBI COBEPIIEHCTBOBAHMA y4eOHOTO Ipo-
Heo6X0IMMO aKIeHTUPOBATh BHUMAaHIE, »
Iecca Ha OCHOBE MCIIONIb30BaHMsA DBM

KaK Ha MX COA€pXKaHME, TaK U HAa MHTE- yue6.- meTo. mocobue 1988.- 183 c.
PaKTUMBHbBIE METO/IbI, TIO3BONIAIONME y4a- 2. AHppees, A.A. “Ilegarornyeckas Mofenb
IIVIMCA TBOPYECKU 06yanbc;{ CaMOCTOS- KOMHI:IOTepHOVI cetn” // [leparormyeckas

TeIbHO. nHdopmarnka.- 1995.- Ne7. c. 75-78
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SYSTEMATIC APPROACH TO THE CHOOSE THE METHODS
OF INDUSTRIAL WASTEWATER TREATMENT

G. R. Rikhsikhodjayeva

Annotation: The article deals with the issues of education, collection, treatment, dis-
charge of various industrial wastewater and the proposal to use a compact monoblock

installation.

Key words: industrial wastewater, waste, oil products, suspended substances,

block-modular complex.

Annomauusa: B cmamve paccmampueaemcs 60onpocvt 00pasosanus, coopa,
OUUCKUY, 0MBE0eHUS PAZHBIX NPOU3BOOCINBEHHDIX CHIOUHDIX 800 U NPEONIONEHU
UCNONL30BAHUS KOMNAKIMHO20 MOHOOTI04HO020 YCNAHOBKU.

KnroueBple cOBa: IPOMBIIITIEHHbIE CTOYHBIE BOJBI, OTXOH, HEPTEHPORYKT,
B3BellIeHHBIE BEIIeCTBO, /I0YHO-MOJY/IbHBII KOMILIEKC.

Expected future changes in the natural
water resources are determined, above all,
a change in the climate system parameters
observed due to the sharp reduction in
drinking water sources in the region as-
sociated with human activities. Therefore,
drinking water economy, and as a conse-
quence of the development of water recy-
cling at industrial facilities, including rail-
ways, acquired value of national impor-
tance. «We must not only have a well-ap-
pointed settlements, but also trouble-free
system of providing the population with
clean drinking water» [1].

Wastewater industry includes:

—abduction contaminated (waste) wa-
ter, further use of which in the enterprise
is not possible, by process conditions or
inappropriate for the technical-economic
indicators;

—Cleaning wastewater to protect bod-
ies of water from pollution.

The main focus in addressing the pro-
tection of water bodies is to reduce waste,

loss of raw materials and finished prod-
ucts, with sewage discharged into the
sewage system, and to reduce the amount
of wastewater.

The amount of effluent discharged
into the sewer system can be reduced by
reusing the waste water in the same pro-
duction operations, where it is formed, or
the use of water for other technological
needs, where possible the use of water of
a lower quality than that from the main
water aqueduct [2].

Wastewater discharged from the terri-
tory of industrial plants, taken subdivided
into three types: industrial, household,
atmospheric (figure 1).

In this paper we consider the issues of
education, collection, purification, indus-
trial wastewater diversion.

As you know, industrial waste water —
water is used in the process, which in turn
are divided into two main categories:
contaminated and uncontaminated (rela-
tively clean).
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Types of industrial wastewater

\ Industrial \

\ Hous‘ehold || Atmos;‘)heric \

I Impurities of sewage pollutants

Biological
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Construction
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industry

Pulp and Heavy Food ‘ Other

‘ Industrial wastewater composition

[ I [

SPAC Tons of Different
Heavy Metals || types of oils
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products

Different types of
detergents

FIGURE 1. Structure of wastewater generation of railway transport enterprises with the

main pollutants

A large number of industrial waste-
water produced at the enterprises of
railway transport, and as a rule they are
dangerous for the environment. Indus-
trial wastewater of railway transport
include organic and inorganic impuri-
ties. In most of the waste water of rail-
way transport polluted with oil prod-
ucts, suspended solids, heavy metal
ions, alkalis, acids, and others. Com-
pounds (figure 1).

In this regard, today are highly rele-
vant to develop (or choice) is expensive,
compact, high-performance, standard
constructions prefabrication, providing
the required quality of wastewater of rail-
way transport.

Block-modular complexes are local
wastewater treatment plants for industrial
enterprises, in which the principle of
multi-stage flow treatment is implement-
ed. Thus, they provide high efficiency in
wastewater treatment from the main
types of pollution: large debris, oil prod-
ucts, suspended solids, organic impurities
and fats, surfactants.

In comparison with traditional clean-
ing systems, block-modular, local treat-
ment facilities have many advantages: high
level of disinfection; water treatment effi-
ciency, including high concentration ef-
fluents. Organics, suspended substances,
phosphorus, nitrogen are almost com-
pletely removed; compact dimensions. To
install the system, there are enough
grounds for several square meters; ability
to function efficiently with uneven, peak
intake of effluents; the possibility of re-use
of treated wastewater; easy operation. The
equipment is fully automated; the presence
of remote control and dispatch makes the
cleaning more efficient; Reducing the size
of the sanitary zone and the total building
area; the possibility of modernization, ex-
pansion due to the connection of new
modules; absence of smell; the minimum
noise level; complete biological self-regula-
tion of the purification complex.

Exceptional compactness of the instal-
lation made it possible to use a unique,
durable and durable material - a specially
designed foamed polypropylene for this
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purpose. Service life — not less than
50 years. Providing 98% purification of
domestic sewage, and for enterprises are
able to clean the sewage by 99.6%, these
treatment facilities are absolutely tight, do
not emit smell, do not require a sewage
machine call, are simple and economical
in operation. They are installed in any,
even the «heaviest» soil with a very high
groundwater level without the risk of as-
cent and squeezing out of the ground,
which is advantageously different from
any septic tanks.

Selection of the optimal industrial wa-
ter treatment scheme - a rather difficult
task, due to the high requirements im-
posed on the purified water. When select-
ing the optimal wastewater treatment
method, consider the requirements need-
ed to perform the complete cycle of tech-
nological processes.

It is now widely used technology re-
use process of purification of industrial
waste water, that is, industrial water. For
the preparation of the technical condi-
tions of water or ensure discharge of
treated industrial waste water in a pond
used closed wastewater system. Imple-
mentation of circulating systems has
benefits to reduce fresh water consump-
tion and reduce waste water discharge
into water bodies [3].

Technological scheme of wastewater
treatment specific industries differ in
used cleaning methods, composition and
structures of facilities for water treatment
and sludge treatment, the degree of puri-
fication and the use of treated wastewater
in the back. Due to the high performance
requirements of wastewater discharged

Methods and construction of industrial wastewater treatment

[ |

Mechanical cleaning -
cleaning
= | |
@] Lattices Neutralizers
< Grids Ozonizers
=~ [Sedimentation tanks Clarifiers
7z Oil Traps Filtration
— Hydrocydones The Flotator
Thin layer
sedimentation tanks

I
[

Filters
Sorption filters

II STAGE

FIGURE 2. Methods of industrial wastewa-
ter treatment

into different receivers usually have the
same technological scheme to apply dif-
ferent methods of cleaning: mechanical,
physical-chemical, chemical and biologi-
cal [2]. If it is impossible to obtain the
required final water quality indicators of
the simplest methods used its advanced
treatment more complicated and costly
ways. After the mechanical cleaning by
sedimentation, the filtration method is
used, physico-chemical and biological
purification, therefore, in all modern
schemes of industrial sewage treatment, it
is possible to divide into two stages: 1 -
main purification stage and 2 - post-
treatment stage before feeding to con-
sumers.

As seen in figure-2 for sewage treat-
ment railway companies use different
cleaning methods, which complicates a
systematic approach to the choice of treat-
ment methods.
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Study the current state of treatment
facilities of railway transport is not show-
ing full compliance with applicable regu-
latory requirements and the requirements
of SanPiN. In most cases, they consist
only of settling tanks or oil catchers. Also
it should be noted that the physical condi-
tion is poor structures.

Reducing the sources of drinking wa-
ter supply, increasing the demand of the
population and industry in clean water,
increasing the volume of industrial waste-
water make the issue of creating and using
more economical and efficient, compact
treatment facilities and technology capa-

ble of providing the required level of wa-
ter treatment meeting the requirements of
the technological process (to the level of
service water), with the possibility of re-
use in the circulating system of a particu-
lar production.
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ANALYSIS OF OPERATIONAL RELIABILITY OF OVERALLS
FOR THE PURPOSE OF INCREASE IN SAFETY OF EMPLOYEES
OF MANUFACTURING ENTERPRISES

Rasulova M.K.
Tashkent institute of textile and light industry

The article considers the analysis of the operational reliability of work wear in order to
improve the safety of workers of industrial enterprises, taking into account the climatic
conditions of Uzbekistan. Studies on the analysis of survey questions and the study of the
topography of the wear of overalls of workers of industrial enterprises using the example of
an oil and fat plant have been carried out and a recommendation has been given to select
the necessary fabrics with hygienic and protective properties for the production of overalls.

Keywords: overalls, operational reliability, analysis, research, wear topography,
questioning, reliability, ergonomic movement, abrasion.

B cmamve paccmampueaemcss amanu3d IKCNAYAMARUOHHOL HAOEHHOCMU
cneyo0exOvl ¢ Uenvio nosviueHUs 6e30nacHOCMu PaboOMHUK08 NPOU3B00CINBEHHBIX
npeonpusmuil ¢ yuemom Kaumamuueckux ycrnosuil Ysbexucmaua. IIposedervi
UCCTIE008AHUA 110 AHATIU3Y 80NPOCOB AHKEIMUPOBAHUS U U3YHEHUI0 MON0ZPAPUU UHOCA
cneyo0exOvl pabomHUKO8 NPOU3BOOCMBEHHVIX NPeONPUAMuULL  HA npumepe
MACTIONUPKOMOUHAMA U 0aHA peKoMeHOAUUs 0 8vi6opa HeoOXO0UMbLX MKaHell ¢
2USUEHUMECKUMU U 3AUUMHBIMU CE0TIcMeamu 0I5 NPOU3Bo0Cned cneyo0exobl.

KiroueBble cm0Ba: cCrerofieX/a, 9KCIUIYaTAl[MOHHAS HAJ|eKHOCTb, AHAJIN3,
MCCIefiOBaHMe, Toorpadusa U3HOCa, aHKeTUPOBaHNUe, HaJIe)KHOCTb, SPTOHOMUYECKOE
ABIDKEHNE, UCTUPAHILE.

AHAJIN3 SKCIUTYATALIMOHHON HAEXKHOCTU
CITEIIOJIEXKOBI C ITEJIBIO IIOBBIIITEHV A BE3OITACHOCTU
PABOTHUMKOB ITPOM3BOJCTBEHHBIX ITPEAIIPUATUN

Pacynosa M.K.
TalKeHTCKMIT MHCTUTYT TEKCTU/IBLHOM U JIETKOI IIPOMBIIIIEHHOCTH

B Pecriybnuke VY3bekmcTaH oxpaHe
Tpy#a yhenseTcs OobllIoe BHMMaHUe
Ha TOCYHapCTBEHHOM YpoBHe. B
2016 ropy mpuuaAT 3akoH Pecrybmuku
Y36exucran «O6 oxpane Tpyma» [1].
TocymapcTBeHHast MONUTUKA B 06/1acTH
OXpaHbl TPY/iA OCHOBBIBAETCS Ha IIPUH-
IUIIaX MPUOPUTETA KU3HU U 3[JOPOBbA

pabOTHMKA 10 OTHOLIEHNIO K pe3yIbTa-
TaM IPOU3BOJCTBEHHON [iesATeIbHOCTH
npepnpusaTus. OZHUM M3 BaXHBIX SIB-
JsIeTCsl NPUHOUI GecraTHOTO obecie-
qeHNUs1 PabOTHUKOB CIENNMANTbHON
OIeX/01 1 06YBBIO, CPEACTBAMY MHLU-
BULYa/IbHOI 3AIUTHI OT BPELHBIX IIPO-

M3BOAOCTBEHHBIX WM KJIMMATUYECCKUX
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(dakTOpOB A co3aHMA O6MarompuAT-
HBIX YCIOBUIT TPYJA.

IToBblIeHNe 9KCIUTyaTalMOHHOM Ha-
IeXKHOCTY CTIeMATbHON OfeXMbI, COOT-
BETCTBYIOIEI peaIbHbIM YCTIOBYAM 9KC-
IUTyaTalyuy ¥ O0OOCHOBAaHHBIM TpeboBa-
HUAM, SABIAeTCA Haubolee aKTyalbHBIM
IUIA COXPAaHEHUs XXM3HU M 3[JOPOBbs, a
TaKke obecmedeHuss paboTOCHOCOOHO-
CTI paboUnXx.

Pa3BuTiie IPOMBILIIEHHON CTPYKTYPBI
IpefIoaraeT KOMIUIEKCHBIVI IHOJXOR K
BOIPOCaM CO3JaHMsA 6e30IaCHOCTH TPy
Ha BHOBb CO3/]JaBaeMbIX IIPOU3BOJCTBEH-
HBIX MPefnpuATUAX. B wacTHOCTH, pedb
UAET 0 pa3paboTKe OfeXK/bl CIelNaTbHO-
r0 Ha3HA4YeHUA I PaOOTHMKOB IIPOM3-
BOACTBEHHBIX Hpenmpuaruil. [Tpobrema
CO3JaHMA HOBOJW CIEIONEX/bI I 3TON
KaTeropuy pabounx B yCIOBUAX Y30eknu-
CTaHa OCIO)KHEHa HeOOXOVIMOCTBIO Yué-
Ta (PaKTOPOB BO3[EICTBIUA OKPYIKAIOLIEro
Pe3KO KOHTMHEHTA/IbHOTO K/IMMaTa.

VI3BeCTHO, YTO Ha INPOU3BOJCTBEH-
HBIX IUIONIaJiKax Ha pabodyero 1 ero
OfIeX/[y OKasbIBAIOT BJIMAHME TeMIlepa-
Typa U BIQXHOCTb BO3[yXa, BETPOBas
Harpyska, MeXaHW4ecKle IOBEPXHOCTI U
npyrue dakropsl. Kpome toro, Ha cren-
ONEXIY BO3JENCTBYIOT COBpPeMEHHbIE
CMa304YHbIe MaTepuasbl, TOPMO3HbIE, OX-
NMaXxJamole ¥ JAPyrue ClelnuanbHble
SKUIKOCTI.

Co3paHue HOBBIX BUJOB IIPOU3BOJ-
CTBEHHON OHEXbl, 0OeclieueHmne ee 3a-
IIMTHBIX CBOVICTB, TUTMEHUYHOCTH U W3-
HOCOCTOJKOCTY 3aBUCAT BO MHOTOM OT
UCIOIb3yeMBIX TKaHell. be3 HOBBIX TKa-
Hell, BBIIIYCKaeMBbIX B HACTOsIee BPeMs
IPOMBINIJIEHHOCTDIO, HEBO3MOXXHO CO3-

[laHVe COBPEMEHHOII OfeXAbI sl pabo-
ynx. Kaxpgas npodeccust npenpsisiser
CBOM TpeOOBaHUA K IIPOM3BOACTBEHHO
OfleX[e, KOTOpble HEOOXOAVMO YUUTHI-
BaTb IIPU BBIOOpE TKaHelT 11 APYTUX Mare-
puanos [2].

AHanms3 CymeCTBYIOIINX CPEICTB VH-
AVBUIYa/IbHOM 3aIlIMTBI B IIPOM3BOJ-
CTBEHHBIX TPEeJIpPUATHAX IOKAa3bIBaeT,
YTO CIIEIOfIe>K/Ia He OTBEYAeT PeasbHbIM
ycnoBuAM ee aKcIuTyaranyu. CospaBae-
Mas CIeLIOfeXIa He OTBedyaeT TpeboBa-
HUSIM KOMIUIEKCHOJ 3aIUThI OT BPEHBIX
MIPOM3BOACTBEHHBIX (akTOpoB: HedTe-
IIPOLYKTOB, BOZIbI, HAKOIUICHMSI CTaTI4e-
CKOTO 9/IEKTPUYECTBA, BIMAHMS KIMMa-
TUYECKON Cpefibl B [MaIla30HE YCIOBMIL
aKkcIuTyatanyy. OTCYTCTBYIOT CBeIeHN:A
06 OCHOBHBIX TPOM3BOJCTBEHHBIX IT03aX
U IBVDKEHUSIX, BBIIIOJTHSEMBIX B Te€UeHIe
paboyelt cMeHBI OCHOBHBIMM KaTeTOPIsi-
MU PabOTAOLINX C YIETOM SHEpro3arpar.
Takum 06pa3oM, B CBSI3U C HEOFHOPOS-
HOCTBIO KIMMATMYECKUX YCIOBMI U Ie-
PEMEHHBIMM MHTEHCVBHBIMU Harpyska-
MU, U3TOTOB/IEeHNE KOMGOPTHON CIIero-
obecmeyyBarpoLleil TEMIOBOE
paBHOBecue OpraHu3Ma, INpefCcTaBisAeT

TEXIbI,

€o00it CIIOKHYIO 3a/a4y.

Tpebosanusmn 'OCT, OCT perna-
MEHTHUPYIOTCSI CPOKM SKCIUTyaTaliny KOM-
IUIEKTOB  CIlenofexpael. Hecmorpst Ha
HOPMBI BBIJA4¥l THUIOBOJ CIELOZeXK/bI
(xyptka 1 rog, 6proku 8 Mec.), OHM U3Ha-
IIVBAIOTCSI, HE JOXXMBAsI 1O CBOETO CPOKa
(kypTka 6 Mmec., 6proku 4 mec.). Vicmons-
3yeMas CHELOfieKfia paboumx Iepuopu-
qecKu (depes [BYXHe/e/IbHBII CPOK) IO
BepraeTcs CTUpKe, XMMYIUCTKe, CYIIKe,
rraxeHuo. IIpu 3TOM TakxkKe IIPOUCXO-
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IUT U3MEHEHMe TMHEeIHBIX Pa3MepOB 13-
mermuaA (ycajka), a eclu CIeLofiexaa U
COOTBETCTBYeT HOPMATUBHBIM TpeOoBa-
HUAM IIO yCafIKe, TO He B IIOJIHO Mepe
OTBeYaeT HOPMaM I10 BO3/[yXOIPOHMUIae-
MOCTYM M TUTPOCKOIMYHOCTV U3 IIOfO-
IE>XHOTO IIPOCTpaHCTBa [3].

Ilenpr0 HaCTOAIUX MCCIETOBaAHMIM
SIB/IAETCA M3YyUeHMe IBIDKeHMIT Hanmbo-
jlee UCIONIB3YEMBIX 1103 pabodux, ompe-
IeJleHVe VICXORHOM MHGOPMALUM O Xa-
pakTepe u Tomorpaduu BO3ENCTBUS
OBII®. BakHeiimyM BHEUTHUM IpPOAB-
7leHneM PU3NONOTUYECKOI CTOPOHBI TPY-
IOBOJI [IeATEeNIbHOCTY Ye/I0BeKa SBJIsIeTCS
aBIDKeHMe. Pabo4nM MeCTOM HasbIBAIOT
94acTh IPOCTPAHCTBA, IIPUCIOCOOIEHHO-
IO JyIs BBIIIOTTHEHVISI IM IIPOM3BOJCTBEH-
Horo 3afaHusA. VccnenoBaHus MpoBOauU-
7mch MeTofoM ¢oTorpagupoBaHus pa-
6odero mHsA myTeM GUKCHPOBAHUS OC-
HOBHBIX PabouNX 1103 B Te4eHue paboueii
HeJIe/IL.

ITpoBeneHbl MCCIENOBAHNMS U aHATIN3
BOIIPOCOB aHKETBHI II0 9KCIUTyaTalluu
CIIeIOfIeXAbl  PAaOOTHMKOB MUIIEBOI
IPOMBIIUIEHHOCTY Ha IIpUMepe Macio-
KupKoMOuHata Y36exucrana [3-4].

AHKeTHpOBaHVe IPOBOANIOCH B MaC-
noxupkombunare “Hypmu Jon” OOO
I>kusaxckoit obmacty u “Mos medra”
ropopa TalikeHnTa cpefyt pabOTHUKOB Iie-
x0B ¢oprpecca, paduHaLK, fe30Hapa-
MU VMeIoWMX pabouuii ctax oT 5 10
15 ner. ITpn sTom yuactBoBamm 100 pe-
crionpeHToB. OIpefiesieHbl OTpPUIIATENb-
HbIe CBOJICTBA CIIELIOfIEX/IBI IIPU SKCIITY-
aTaluimL.

Hanbornee omacHble u He yHROOHBIE
(daxTopbl OIpenieNeHbl B Iexax y pabo-

uyx ¢opupecca u papunanyu. Paboune
9TUX II€XOB IIpN Hepepa60TKe CEMAH
XJIONMYaTHUKA U TIPM TEXHOTOTMYECKMX
Ipoljeccax CreluaabHOl 06paboTKM Ma-
Cceln I/[CHO]IbSyIOT Ppa3/mnIHbI€ TOKCUMYIHDIE
BeIeCTBA. HPI/IMCHHeMaH B CETOOHAIIIHEE
BpeMsI CIIELOfeKIa He IIOTHOCTBHIO 3aLIM-
I[aeT OT OIIACHOCTeJl IIPOM3BOJCTBA, a
3TO TpeOyeT COBEpIIEHCTBOBAHNUA Tpebo-
BaHMII K CIIEL[OfIe)KIe.

OCHOBHOII II€/IbI0 9TOTO MCCIIEOBA-
HIA ABIAETCA IIPOU3BOACTBO HOBOII
CIIeL[OieX /Bl /ST pabodnx MacIoXup-
KoMOuHaToB Y3bekucrana. IIpoektupo-
BaHMe CIIEL[OfIeX/IbI CBSA3aHO C OIpefie-
JIEHHBIMM TeXHMYECKUMMU YCIOBUAMI.
[pennoxenHas CIelofexna Aas pabo-
YMX MACTIOXMPKOMOVHATOB 13 3apyOex-
HBIX CTPaH CO3[jaeT HeyZ0OCTBA B IIO/Ib-
30BaHNM, TaK KakK CBOIICTBAa TKaHU He
COOTBETCTBYET KIVMATy Y30eKMCTaHa U
CYILIeCTBYIOLas pasHUIIA B OOCTaHOBKe
MecT TpebyeT COBEPIIEHCTBOBAHMS CIIEL]-
omexppl pabounx. VI3ydeHme moxasajo,
4TO B TUIIOBOM CIELOAEXTe, IMpOu3Be-
[leHHOI1 3a pybexoM, pabodune IyBCTBY-
10T ce0s1 He 3aIMIeHHBIMY 1 VICTIBIThIBA-
10T HeyZ0OCTBAa, TO eCTb OHa He COOTBET-
CTBYE€T T'MTMIEHNYECKUM U 3KC1'UIyaTaLU/I-
OHHBIM Tpeb6OBaHMSIM. ITosTomy,
BO3HMK/IA HEOOGXOAVMOCTD IOTTHOCTHIO
MN3Yy4INTDb yCIIOBUA IIpOM3BOJICTBA, XapaK-
Tep pabOTHI, MCIIONB3YEMYIO CIICLIONIEXK/Y
B Mac/lIOXMpPKOMOUHATaX Y36eKncTaHa.

B pabounx ycmoBusx CIierjofiexa pa-
604MX TPeTCst 06 OKPYXKAIOIIYIO CPELy, O
MAIlIMHBI ¥ MEXaHU3MBbI. B CB3U ¢ 9TUM y
pabounx ompammBaeTcsi Hanbosee 4acTo
BCTpevaeMble IBJDKEHNUA BO BpeMs pabo-
Tl (puc. 1). B pesynbrare ncciefoBaHus
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€12 %%

Puc.1. Cxema 3proHOMMYEeCKUX ABVXEHUA paboymx MacrnoxmpkomouHaTa

OIpefieNieHbl CeNyIoUiie BUJIBI JIBVDKE-
HIIT — HAKJIOH TY/NOBUIIA BIepe, IBVKe-
HIe PYK — 51%, HaKJIOH TynoBMIIa B 60-
KOBYIO CTOPOHY — 34%, IOEHATUA PYyK
BBepX, B 60K — 54%, HaK/IOHBI U CIUOBI
TynoBuIA B obmactu Tamuu - 73,5%,
IBVDKEHME KONEeHHBIX CyCcTaBOB — 39%.

BaskHeiiimelt McxomHoi MHPOpMaIy-
ell Iy KOHCTPYKTOpa ABJIAIOTCA JaHHbIe
0 XapaKTepe U Tornorpaduim BO3eiiCTBUAI
OTIACHBIX U BPEIHBIX IIPOM3BOJCTBEHHbBIX
¢dakropoB. OHHU OIpeRendOT, HIpexse
BCETO, BUJ] CIEIIOIEXK/IbI U €€ KOMIIJIEKT-
HOCTb. Bo3fielicTB1e BpeIHbIX TPOU3BOJ-
CTBEHHBIX (DAKTOPOB Ha pasIUIHbIE
YYaCTKI OfieXNIbl HepaBHOMepHO. B cBs-
3 C 3TUM IPMHUMAIOT HPUHIUI KOM-
MIeKCHOM WM JIOKaJIbHOM 3aIlUThl IO
aHaTOMO-TOIOrpadUYecKuM 30HaM C
Yy4€TOM BIUJA, aTPEraTHOTO COCTOSAHUA U
xapakrepa BozfeiictBusa OBIID.

Llenbio mMccnenoBanmsA ABIAETCA IMPO-
eKTUpPOBaHMe ONEX/bl, OTINYAOIECs
(YHKIVIOHAIBHBIMU OCOOEHHOCTAMU B
OIIpefle/IeHHBIX TOHOTpaduYecKux 30Hax
KOHCTPYKLIMM ¥ 06ecTiednBaroleil 3agaH-
HbIJl yPOBEHDb KadecTBa M3fIeNnuit, 1 Gop-
MMPOBaHIe PallYIOHA/IbHOTO aCCOPTVYIMEH-
Ta HOBOII CIIELIOfIXXABI /i1 pabOTHNKOB
ITPOM3BOICTBEHHbIX IIPEJIPUATHIL.

CoIlacHO MCCIeOBaHNI0 KOMOMHa-
1yt TororpapuyecKux 30H BO3LEVICTBIA
(akTOpOB BBLIIENEHBl YHUBEpPCaIbHbIE
KOMIIO3MIIMOHHO-KOHCTPYKTUBHbBIE pe-
HmIeHVst A1t psifia mpoceccuii, obecriedn-

i
BaloIIye TPeOyeMyIo 3aI[UTY, YTO IO3BO-
nsteT 3P PEeKTUBHO NCIONb30BATh HOBBIE
MaTepuajbl U TEXHOIOTIIL.

Taxxe maydeHa rtomorpadus ydact-
KOB, ITOfIBEPTaIoIasAcs HanOObIIeMY VC-
TUPAHUIO U 3aTPA3HEHUIO CIICLIOMEXK/IbI
PabOTHIKOB 1ieXa Ae30[0pali B Mac/IO-
xupkom6buHate «Most meura» I. TarkeH-
ta [5]. Ilony4eHHBle pe3yabTaThl Ipef-
CTaBJIEHBI B BU/JIE JUATPAMMBI Ha PUCYH-
Ke 2.

IIpy TPOEKTUPOBAHUM CIELOfEKIbI
HY)XHO BbIOMpaTh Hambormee MOAXOfs-
Iye MaTepyasbl, UCXOAs OT XapaKTepa
ABIDKEHUIT pabodnx 1 He OIArOmpusT-
HBIX YC/TIOBMII IIPOM3BOACTBA. Marepua-
JIbI, UCIIONb3yeMble NS CIIEIOfeX bl
MacIOXUPKOMOMHATA, TepsAT Gopmy n
3alUTHBIE CBOJICTBA IPY CTUPKE, HE CO-
OTBETCTBYIOT HOTPeOUTENBCKUM IPaBU-
naM 1 HopMmam. JI1s1 COXpaHeHUsI CBOJICTB
MaTepuaja Ha JJINTeNbHOE BPeMsl PeKo-
MeHJyeTcsd XMMUYecKas YMCTKa, TaKas
06paboTKa He CIOCOOCTBYET ycanKe Ma-
Tepua;a M COXpaHseT ero I1BeT. Bemen-
CTBIUE QaHKETMPOBAHUS OIPEIeTIEHO, YTO
100% pecnoHIEeHTOB OTHAIOT Ha CTUPKY
CBOIO CIleljofieXxnay. VI, KoHeYHO e, IO-
CTMpaHHasg JBa-TPU pasa CIeLofeXna
YMeHbIIAeTCA IO pasMepy U MPUXOAUTCSA
prnobpeTaTh HOBYIO.

Yd4acTky, IOfBep)KeHHble HaubOIIb-
[IeMy VCTUPAHMIO U 3arpsI3HEHMIO, KaK
BUJJHO U3 MArpaMMBbl, COCTaBIU/IN: MeCTa
UCTUPaHNUsA OPIOK Ha KOJTEHAX — 55%, Me-
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VlcTvipaHHble y4acTku

Pykasa
(rokesas MNnevesas
yact); 35% uacts; 20%
MNepenHsis
yactb; 42%
MepenHsn 3a[Has YacTb;
YyacTb Optok; 15%

55%
a

33rpﬂ3HeHHble y4acTkm

PykaBa
(nokTesas Mnevesas
yactb); 38% yacTs; 52%
MepenHsas
yacTb 6prok;
45% MepenHsas
yactb; 55%

3agHAs YacTb;
30%

6

Puc. 2. YyacTkn cneuogexabl, nognexaiime HanbonbLliemy uctupanmio (a)

1 3arpsisHeHuto (6)

CTO 3arpsisHeHMa - 45%, ucTuUpaHue
BepXHeil IOMOBMHBI ON0YKM — 42%, 3a-
rpsAsHeHne — 55%.

boui BbIpakeHBI HEOBOIBLCTBA CO
CTOPOHBI pabouNX B afjpec JAHHOI CIIel-
ofiexypl. B ocHOBHOM paboune BbIpaka-
0T MHEHMA O HeJloCTaTKaX MaTepuaa
cnenopexspl. Ha HOBylo mpoekTHyio
CTIeLIOfIeXK Ty BO3/IOKEHDI CTIefiyIole Tpe-
O0BaHIL: IPOYHOCTh MaTepyana — 27%,
TOIOTHUTENbHbIE KapMaHbI Il MHCTPY-
MeHTOB — 7%, iBeT MaTepuana — 26%, Ko-
JIEHHbIE U JIOKTeBble TOKPOBBI — 35%, mc-
I0b30BaHME COBPEMEHHBIX MaTepua-
n0B — 30%, COBpEMEHHDIII I1U3alH CIEL0-
nexnbl — 89%. Ho HeBO3MOXKHO J06UThCA
[OCTAB/IEHHBIX TpeGOBaHWIT 3a CUeT
CBOJICTB MaTepuana. B Takom ciydae
YMECTHO pellleHue NpobIeMbl depes Wc-
II0/Ib30BAHME PALMOHAIbHONM KOHCTPYK-
LM ¥ HOBBIX KOHCTPYKTMBHBIX 3/1€MeH-
ToB. Hy>XHO NpMHATHP BO BHMMaHNE B
KOHCTPYKIMM KOCTIOMA JIeTanu Jyid II0-
MellleHus pabodux MHCTPYMEHTOB (Kap-
MaHbI, IeT/IN 1 T.JI.), @ TaKKe PypHUTYDPY,
ynoOHyIo A ucrnonb3oBaHus. s pas-
paboTKM HOBOIl MOJENU CIIEL[OMIeXK/IbI

yMeCTHO HMCIIONTb30BaHVI€ MECTHOT'O CbIPbA
IpY YAOBIETBOPEHNN MOTpebGHOCTEl pa-
604YMX B KaUeCTBEHHOIT OJEX]IE.

[ToTpebuTeNnsIMI TIOCTABTIEHDI CIENYIO-
1pye TpeGOBAHNA K CIIELIOfIeK/e: TUTVIeH -
YecKite, SprOHOMUYECKIE, (DYHKIMOHAIb-
HBbIEC, 3KCHTIyaTaLH/IOHHbIe U 9CTETMYECKIIE.

YyurbiBas BBIIIEN3/IO>KEHHOTI' O, I/I3y‘leHa
Tororpadus M3HOCA CHELOAESK/BI B 1leXax
pabuHaIMM, [E30[APAMYA MACTIOKUPKOM-
6uHara. B stoM cmydae 6ObUta IpoBereHa
HpoBepka 1o 10 KOCTIOMOB aIlIapaTdyKOB,
(WIBTPOBAJIBIINKOB, KPUCTA/IN3ATOPLIN-
KOB, 06paGOTYMKOB COAIICTOKA I KOCTIOMOB
9NIEKTPUKOB. PeSyTII)TaTbI MICCIIENOBAHUA
IIpeficTaB/IeHsb! B TabLe 1.

AHanus tomorpaduy M3HAIINBAEMO-
CTHU CIELOfeXAbl A1 pabodmx Macio-
JKMPKOMOMHATA IIOKa3al, YTO BO BCEX
BUJIaX CIELOJEXK/bl BEPXHASA 4acTb IIO-
JIOYKU KypTK]/I, JIOKTE€BAA YacCTb pyKaBa,
KOJIEHHAsI YaCTh MEPENHETO MOTOTHUIIA
6prok 6osblile CKIOHHBI K u3HOCY. Vicxo-
I U3 9TOro, OymeT IienecooOpasHO B
9TUX y‘{aCTKaX 06pau1aTb BHMUMaHIIE Ha
KOHCTPYKLMIO ONEX[bI, T.e. IPOEKTUPO-
BaTb JOIIOJIHUTE/IbHBIC NETAIN.
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Tabnuua 1
Tonorpadus nsHoca cnevogexabl pabodmx MmacnoxvpkombuHara

Ne Bup opexabl Tonorpadua naHoca B cneuogexae, %

CunbHasa |Cnabasa |WctupaHHas |Yucrtas

1 AnnapaTuyuk gesogapauum 40 25 5 30

2 AnnapaTyuk padvHauum 50 25 5 20

3 Kpuctanusartop 40 30 - 30

4 PDunbTpoBanbLLMK 50 30 10 10

5 O6paboTyumk coarncroka 50 30 10 10

Kpome storo anamms tomorpaduu us-
HOCA aeT BO3MOXXHOCTb IIPaBUJIPHO BbI-
6uparb HEOOXOMUMBIE TKAHU IS TIPOU3-

BOJCTBA CIIELJOfEXKABL. B aToM ciaydae, 3,

BAXKHOEC 3HAYCHMEC IMECT BbI60p TKaHU C
TUTUCHNYECKMMU U 3alUTHbIMU CBOJ-

crBamn. C Y49€TOM KIIMMATN4YE€CKNX YCIIO0- 4.
BUIT Y30eKycTaHa peKOMEHAYeTCsl paspa-
6OTKI HOBON CIIELIONEXIbl 113 MECTHOIO
cpIpbs, TKaHu u3 100% xsonka, A1 pa-
OOTHVIKOB IMIIEBOJ IPOMBIIUIEHHOCTI. -

JIureparypa:
1. 3axon Pecrrybmuxm Yz6exucran «O6 ox-
pane tpyma». T., 2016 1.

b.A. bysos, T.A. Mopectoa, H.JI. Anbi-
MEHKOBA. MarepuanoBefieHne IIBeiHOro
npousBopctea./ 4-e  wm3p.,mepepab.u
mor.-M.: Jlermpom6sITn3zar, 1991 r

3.C. Yyb6aposa. MeToyibl OLIeHKY KadyecTBa
CriennaabHOM OffeXx/bl.- M.; Jlermpom6bi-
Tn3aaT,1988.-160 cTp.

M.K. Pacynosa, ®. Tamken6aesa. Viccre-
JOBaHMeE IIOKas3aTeseil KadecTBa CIIelo-
IeX/IbI IS pabodnx MacIOKUPKOMOMHA-
ta. COOpHUK Hay4yHbIx cTarbeil. T.,
TUTIIL, 2014 1.

M.K. Pacynoga, JI.X. Vcaea. K Bompocy
[IPOEKTUPOBAHNS CIIEL[OfIEXK/bI /IS pa-
6OTHIKOB MaCTIO)KMPKOMOMHATA C YIETOM
noTpeburensckux Tpebosanmit. XKypHan
«IIpobnembl TekcTmmA». 2016 T Ne 2.
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SOCIAL AND PSYCHOLOGICAL STRUCTURE
OF ADMINISTRATIVE ACTIVITY OF THE MANAGER

OF RAILWAY TRANSPORT

K.O Otazhanoyv,
applicant of NUUZ

COIMAIPHO-TICUXO/IOTVTYECKAS CTPYKTYPA
YIIPABIEHYECKOM OEATEIbHOCTV MEHEJKEPA
JKEJTE3HOJOPOKHOI'O TPAHCITIOPTA

K.O OtaxaHos,
conckatenb HYY3

IIpoBeneHHbIN aHAN3 HAYIHOI JINTe-
paTypel IO UCCIeAyeMoit mpobeMe I1o-
KasbIBaeT HA/IMYNE PA3/TINIHbIX IIO/IXO/I0B
K (YHKIMOHA/IBHOMY CTPYKTYpPUPOBa-
HUIO YIIPaBJIeHYeCKOI leATeIbHOCTH. I1o
CBOEJI CYIIIHOCTH ITOHATHE PYHKIUA OTO-
XKJIECTBIIACTCS C NMOHATUAMM O0sA3aHHO-
CTHU, KPyT 00s3aHHOCTell. BonbImnHCTBO
COBpPEMEHHBIX UCCIIefiOBaTeNell, B TIOH-
Tie (PYHKIMs BK/IABIBAIOT [TOHMMAHNUe
00 oIIpefe/IeHHON COBOKYITHOCTY CIIeIV-
(bmquKMX, KOHKPETHBIX [eVICTBUII, IO-
CIIeIOBATE/IbHO BBINTOTHAEMBIX OIepaInit
[2,4]. Kpome TOro, B Hay4HOII MUTEPATY-
pe CyLecTByIOT Knaccuduranyuy (yHK-
LVI1 yIIpaBjIeHNs, KOTOpble OT/INYAI0TCA
OTCYTCTBYIEM 4eTKO C(OPMYINPOBAHHO-
TO KpUTepUs BBIENEHUSA Pa3HOBUIHO-
CTell yIpaBIeHYECKOl [esATeNbHOCTH.
ABTOpaMu paccCMaTPUBAIOTCS Pasninmd-
Hble IepPeYHM YIPaBIEHYECKNX (YHK-
LUif, KOTOpBIE 11O PAJY IOKasaTenel OT-
JMYAOTCA OT aHAJOTUMYHBIX IIepevHel
IPYTUX UccrIefoBaTeneit [3,5].

Tak, no muenuto T. Boitgen, ynpas-
JeHYeCKUMM QYHKIVUAMU ABJIAETCA CO-
BOKYIIHOCTb CEpPUI HeIIPEePbIBHbIX B3al-

MOCBA3aHHBIX [elICTBUIL, 06eclIeYnBalo-
mux 9P PeKTNBHOCTb PYHKIMOHNPOBA-
HUA, JOCTVDKEHMs ITOCTABIeHHOI IIe/lu.
VccnemoBarenb C4MTaeT, YTO HaHHbIE
GYHKIUM HaIpsAMYI OTPaXKaloT CYII-
HOCTb IIpoIlecca yIpasaeHus. B casu ¢
3TUM, YIPaBIATb O3HadaeT IIAHMPO-
BaTb, OPIaHU30BbIBATD, PACIIOPsKATLCA,
KOOPAMHMPOBATb M KOHTPOINPOBATH
[1].

OmuceiBast GYHKUMOHANBHYIO CTPYK-
Typy nporjecca ynpasnenus O.H. ITona-
KOBa, HpeJjaraet IsATh OOmWUX U TpU
crienuduiecknx QYHKIUI yIpaBIeHVA.
K o6mum pyHKIMAM aBTOP OTHOCKT:

— COXpaHeHMe 3I0POBbs IIOYMHEHHBIX;

— CoXpaHeHMe OKPY>Kalollieil Cpefibl;

- Iopifiep>KaHne KOMIEKTUBHO CIIIO-
YEeHHOCTH;

— IHOAJep)KaHMe COLMAaAbHON MOTH-
Bal[Uy;

- Hopmep)kaHue HpodeccroHaIbHON
HOZITOTOBKI.

K crrenmnyueckum GpyHK1uaM ynpas-
JIeHNA:

- VMHPOPMAIMOHHO-UATHOCTHYe-
cKast QyHKIVLS;
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— IpenyChIBAIONIUI-VCIIOTHUTENb-
cKast QYHKIVIS;

— GYHKIUS COIMaTBHOTO MPOTHO3A.

O6mue QyHKIMM yHpasleHUs obe-
CIIeYMBAIOT COZIePXKATe/IbHYIO OIIpefie-
JIEHHOCTb TyMaHUTApHOJ HaIpaB/IeHHO-
CTM [eATeNBHOCTM, a crenuduyeckue
byHKIUM — ABIAIOTCSA PabodnM MHCTPY-
MEHTapueM OCYIIeCTBIeHUs OOIuX
(GYHKIWIT cOlManbHOTO yIIpaBieHus [5].

[To HameMy MHEHMUIO, MHTEPECHBIM C
TOYKM 3peHusA KiaccuduKanmit GyHKIuiA
yIIpaB/IeHNs SABJIAETCS TOAXOJ MCCIIeNO-
Batenent B.J. boBeiknna, C.B. IllekimHs.
ITo MHEHMIO y4YeHBIX, A/ OOJIerdeHus
[IOHMMAaHUsA, HEOOXOmMMO OOBEIUHITH
6oee CyleCTBEHHbIE YIIpaBIeHYECKIUe
¢dyHKUMM, peanyu3yeMble IPaKTUYECKU
BO BCeX Tumax opraHmsaumit. K takum
YHKIVSIM, aBTOPbI OTHOCST CTI€AYIOLIe
YyeTplpe:

- IUIaHMPOBaHMe - KOHKpeTM3alys
TOTO, KAKMMMU [O/KHBI OBITH LIV U YTO
[O/DKEH [IeNaTh MEepCOHAN Uil TOCTIKe-
HUSA LIeJIelt;

— OpraHM3aIVs — CO3JjaHMNe U Nojep-
JKaHIe HeO0OXOJUMOI CTPYKTYpbI, KOTO-
pasg maeT BO3MOXKHOCTb 3(p(eKTUBHO
OCYLIECTB/IATD JIEMICTBUA IO JIOCTVIKE-
HIIO 3a/IaHHBIX LIENIeNT;

— MOTMBaUMs — IleJIeHaIlpaBJIeHHOe
nOOY>XIeHMe IepcoHana K COOTBETCTBY-
IOIIUM [IECTBUSAM [JIs HOCTVDKEHUs 3a-
TAHHBIX IIeIelt;

— KOHTPOJIb — IOJDKHOe obecIiedeHne
TOCTVDKEHMS 3aJJaHHbIX I[eJTel.

B Hay4HoOIT mUTEpaType, YTBEPANIACH
TEHJEHIVS PAcCCMOTPEHMsI yIpaBlieHde-
CKOJ1 [esATeIbHOCTY KaK HEKUX ILIMKIIOB,
COCTOAIINX 13 IOCTIeOBAaTe/IbHBIX QPYHK-

it (MIaHMpPOBAHIE, OPTaHM3ALVsI, MO-
TUBALMs, KOHTPOIb). Bmecte ¢ TeMm,
OONBIIMHCTBO YYEHBIX CYILIECTBEHHO
PACLIMPSIOT UX COfeprKaHIe, PacKpbIBa-
10T CYIIHOCTDb 1 OIpEHe/IIOT CTPYKTYp-
Hble 0COOEHHOCTY [AHHBIX (YHKIUIL, B
COOTBETCTBMM CO CIelUQUKOA MPOBO-
IMMOTO VICCTIEOBAHIIL.

Takum 06pa3oM, HMOLBITOXMUBASA pac-
CMOTpEHNe CTPYKTYPbl YIIPaBIeHIeCKO
IesATENIbHOCTM MeHe[pKepa YKelme3HOHO-
POXHOTO TPAaHCIOPTa MOXKHO 3aKIIIO-
YUTh, YTO IIPAKTUIECKY TI060€ U3 YIIpaB-
JIEHYeCKUX IeNICTBUIT 00513aTeNbHO MIpefi-
yCcMaTpuBaeT M BK/IKOYaeT COLMaNbHO-
IICHXO/IOTMYECKYI0 COCTAB/IIOIIYI0. JTO
00YC/IOB/IEHO TeM, YTO YIIpaBJIeHYeCKas
HeATeIbHOCTb B CHUCTEMe >Ke/Ie3HOMIO-
PO>KHOTO TPAHCIIOPTA HEMOCPENCTBEHHO
CBsI3aHA C OTPaXKEHMEM JeIICTBUTEIbHO-
CTM B CO3HaHMM CyOBeKTa U 0ObeKkTa
yIpaByIeHs], C YIeTOM MHAMBULYATbHBIX
0COBEHHOCTEN!, Lie/IeHAPaBIeHHOTO HO0-
CTVDKEHUM TTOCTABIEHHBIX II€JIeil, BbIpa-
OOTKOII ¥ NPUHSTIEM YIIPABIEHIECKIX
peLIeHnii 1 1Ip.

BonpmmnHCcTBO PacCMOTPEeHHBIX
yrnpaBieH4ecKMX (YHKUMIL, SIBISIOTCA
o6IuMM, B3aUMOOOYCIOBIEHHBIMU 1
[IpUeM/IeMBL Ui Pa3/IMIHBIX IPOLIECCOB
yupasineHus. [Ipy aToM UX cofiep)xaHue,
SIBSIETCSL TIPOGVIBHBIM U TIPefoIIpesie-
nseTcs crenuuKoil yIpaBlIeHYecKoi
IesITeIbHOCTHM MeHepKepa.

Ocoboe MeCcTo cpemm pasIMIHBIX
yHKIWIT OTHOCAT QYHKLVIM — IIPUHATHA
¥ IPAKTUYIeCKast peajm3alyis yIpas/ieHde-
CKuX perennit. I1o MHeHNMO 6O/BIINHCTBA
MCCTIefioBaTeelt, faHHast QYHKILVIA SB/IAET-
Cs1 ITIABHBIM Pe3y/IbTaTOM YIIPaB/IeHIeCKOI
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mesrenpHOCTH. Cpeny BCEro MHOroo6pa-
3ust (PYHKLMIT MOXXHO BBIEUTH Cyry6o
COLMA/IbHO-TICUXO/IOTYeCKIE:

— o0LIeHNeE;

— PYKOBOJICTBO;

- oTbop, HOEO6OpP KaPOB;

- oby4eHne KagpoB;

- obecreyeHne QU3NIECKOrO U IICU-
XUYECKOTO 3[,0POBbs KaIpPOB;

- TpeojolieHMe U IHpoduUIAKTUKA
CTpeccoB;

— CO3JIAHIIE U TIOffIepyKaHMe OTITUMAITb-
HOT'O [ICHXO/IOTMYECKOTO K/IIMaTa 1 TIp.

[Ipu sTOM HaHHble QYHKIMM YIIPAB-
JIEHYECKOU [IeATEeNIbHOCTY SIBJISIOTCS He-
HOCTATOYHO M3YUEHHBIMI U ellle pas IIOf-
TBEP)KJAIOT aKTYaJIbHOCTh UCC/IEHOBA-
HVSI CTPYKTYPbI ¥ COTEPYKAHIIsI COLAIb-
HO-IICUXO/IOTMYECKUX  0COOEeHHOCTEN
9 eKTUBHOI yIpaBIeHYeCKON [es-
TEIbHOCTY MEHe[KePa JKeIe3HOTOPOK-
HOTO TPAHCHOPTA.

VHTepecHBIM sABNsAETCS TOT (aKT,
9TO, 10 MHEHUIO GO/IBUINHCTBA YYEHBIX,
TaKasg  COLMATIbHO-IICUXONIOTNYECKas
(dYHKLUA KaK PYKOBOJCTBO, IPOHM3bIBA-

€T BCIO CUICTEMY YNIPABJIEHNA U ABIAETCA
OIHUM M3 CTPYKTYPHBIX 9/IEMEHTOB 3(-
(beKTMBHOTO yIIpaB/IeHNA.
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THE EFFECT OF SOCIAL NETWORKS ON YOUTH’S

SPIRITUALITY

Shavkat Yaxshiboey,

scientific researcher

Abstract. The article explores the influence of social networks on youth’s morality and
culture. It analyzes the role of social networks in the formation of the spiritual world of
youth. Moreover, it expresses measures in order to preserve youth spirituality.

Key words: Spirituality, ideology, Internet, social networks, youth, thinking, youth

consciousness.

Nowadays, some people hold the
opinion that the internet has pros and
some people consider its cons. In fact, the
problem is not how bad or good internet
is, but how it is utilized.

It is hard to count the positive or nega-
tive aspects of the internet and social net-
works. Moreover, it is also hard to measure
the limits based on their specific criteria.
Because the capabilities of the modern in-
formation technologies are being expanded
and the experts also have not expressed their
positions yet. However, as we are aware that
the social networks have being become fa-
mously and attractively due to consideration
them as source of opportunities.

According to static data, more than
50 percent of people get the news through
social networks. The two of thirds of in-
vestigators’ expose crimes on basis of us-
ing information from the social networks
in the world. The internet helps to find
job to every sixth unemployment. In gen-
eral, the social networks are effective tool
for self-development, development of so-
cieties, and effective way to help people’.

1 Vcropusa noasnenns TepmnHa «ColmaabHas
ceTb». www.social-networking.ru/article/social-net-
working-termhistory

As there are two sides of the coin, we
cannot ignore the negative effects of the
internet and social networks. Nowadays,
there are some youth who are impacted
by social networks and it caused them to
have psychological problems. The experts
hold opinion that the activity of social
networks impact negatively on the morals
and culture of some youth. Moreover, it is
usual to hear from parents that their chil-
dren have been accustomed to computers
and tablets even at night times.

Based on this, as we look for the ini-
tial aspects of youth interest in social
networks, firstly, we need to focus on
the processes of adaptation of youth to
society, to environment, and to family
members’ relations. As we know, chil-
dren start to show their desires, wills,
interests and emotions
games. In other words, it means that
children start to imitate them in daily
life and actions. They put all their toys
in line and play their imaginational
games. It causes them to create their
own life in mind. In meantime, the chil-
dren play their favorite toys and give
them names and confirm them, for ex-
ample “this is my daddy and this is my

in different
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mommy”. During the game, they visual-
ize the roles, thoughts, emotions and it
provides them pleasure.

The distinctive features of the social
networks in internet is creation of virtual
world in which they do not only have
observation and feelings but they can
move independently.

In internet, the human is able to create
its desired space, virtual world, able to ac-
cess to desired places and can participate
in all interactive relations. Therefore, the
participation interest of youth is high.

The social vulnerability of youth is
strong in adolescence. The youth are
more likely to embrace the virtual uni-
verse than the real life morals. As a result,
the youth prefer to communicate and
move in social networks rather than real
life. Even, the youth cannot feel free, face
difficulties in communication and rela-
tions aspects of the real life.

According to British neurologist Su-
zanne Greenfield, the children who were
addicted to the social networks lose the
sense of sympathy and were not blushed
when they were talked, did not worry the
inner feelings of their interlocutors, did
not chat and try to have interactive con-
versations. The scholar cited that 70 per-
cent of perception can be acquired
through nonverbal information. In social
networks, the analyze function of brain is
disabled. There communication goes
through any person over any topics®.

Some psychologists say that social net-
works help to youth not to be feel lonely

2 Corosan Ipundung. PebeHok, BOCINTaHHBII
Ha COIMA/ILHBIX CETAX, TepsAeT COCOOHOCTh
K conepexxusanuio. http://theoryandpractice.ru

and escape from despair. However, the
reality is totally different, the youth are
accustomed to be center of attention and
conversation, as the consequences of it,
the youth have trouble with negligence.
Afterwards, they are depressed or get in-
volved into the virtual world, time by time
they would cut the relation with the
world. The youth that are addicted to the
social networks can not easily get into
conversation or interaction with people.
They are not able to determine white
from black, are not able to have friends,
are not able to speak skillfully and are not
able to express the condolences.

As Suzanne Greenfield studied it theo-
retically and claimed that the addiction to
social networks cause to diminish morals.
She cited that the sense of responsibility is
decreased and cause them to imagine
themselves as in networks. As a conse-
quence of it, the adaptation to environ-
ment occurs. The worst thing is they imi-
tate it in their real life as well”

It is worthy to remember that above-
mentioned examples and circumstance
are not far away from us. The reality of the
situation that our youth are facing them.
Therefore, we need to develop the culture
of using internet in our youth and teach
them the positive and negative aspects of
the information communication technol-
ogies.

It is required a special attention to
nurture children in Uzbek nations. The
family teaches them to distinguish good
and bad deeds. By hearing the stories,
fairy tales and poems the children are able
to distinguish good from bad. Therefore,
adolescents should know and share the

62



TECHNICS AND TECHNOLOGY. #15

benefits of the internet to youth in order
to them be able to distinguish between
good and bad in the internet.

Therefore, the role of ancestors is sig-
nificant in nurture the children how to

use the internet and social networks. Per-
haps they are not aware of using technolo-
gies, but it is important to educate the
child’s consciousness in order to put the
spirit of nationality in his/her heart.
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ITPOTPAMHA CUCTEMA VI KEPYBAHHA ITPVIAJAMUI
3POIIEHHA Y CUIbCbKOMY I'OCITIOJAPCTBI

I'ycakos €. B.

cTyfieHT 4-T0 Kypcy ¢axynbrery KoM lotepHux Hayk kadenpu IIporpamHoi

iHXXeHepii.
JIanosmuii O. @.

HayKOBMII KePiBHUK, KaHJVAT TeXHIYHUX HayK, JoleHT Kadenpu [IporpamHoi
imxeHepii. XapKiBCbKUII HalliOHA/IbHMI YHIBEPCUTET PafioeTeKTPOHIKM

(m. XapkiB, Ykpaina)

Y pobomi posensiiymo po3pobky npoepamuoi cucmemu 3 enemermamu IoT, axa
0036071€ KOPUCMYSAUY ABMOMAMU3YEAMY NPOUEC KOHMPOIO 34 CMAHOM POCIUH,
Kepysamu c60iMu NPUCMPOAMU O 3POUleHHs ma nepeensoamu iHpopmauio npo

CMaH HABKONUUHbO20 cepeaosuu/;a.

KnrouoBi cnoBa: KOHTpoO/mb 3a cTaHOM 00’€eKTy, 3pomeHHs, Web API, MS SQL

Server, mporpamMHa crucrema.

Keywords: control of the condition of the object, irrigation, Web API, MS SQL

Server, software system.

ABTOMaTUYHII TTONNB Ha ChOTOMIHI €
HeBiJ’ €MHMM CIIOCOOOM [JOITIAZIOM 3a ra-
30HOM i 3e/leHMMM HacafP)KeHHAMMU Ha
Oynb-sIKill 3eMeIbHil AiMAHII Ta Y Cib-
CbKOMY TOCIIOfJapCTBi 3arajoM. ABTO-
MaTMYHUIL IOIUB POC/IMH — 1ie CUCTEMA,
sKa CBOE€YACHO, B NMOTPIiOHIN KinbKoCTi i
PiIBHOMIPHO 3pOIIYE 3€/IeH] HacaJKeHHA
Ta JiMIAHKY, a TAaKO)XK €KOHOMUTDb Beu-
4Ye3Hy Ki/IbKiCTb 9acy i rpoueit Kopuc-
TyBaya.

Ha Bigminy Bif iHmmx pobir mo cagy
(mociB, mpomosnKa, CTPY>KKA 1 Tak mari),
MOIUB JIETKO TiJITa€ThCsA aBTOMAaTU3allii,
IIPUYOMY sK YaCTKOBO, TaK i MOBHICTIO. Y
OCTAaHHbOMY BUIIAIKY PO/Ib TIOAVHI CTA€E
MiHiMa/IbHOIO: SIKIO BCE€ CIIPOEKTOBAHO
MPaBUIbHO, TO TIOfMHA MOXXE KepyBaTu
TO/IMBOM ab0 AVCTAHIIITHO, ab0 crcTeMa
OyZie IpaloBaTy y HOBHICTIO aBTOMaTHY-
HOMY PEXUMi.

g py4HOro IONMBY CBOIX [JiIAHOK
Tpeba BUTpaTuTH 6araTo 4acy i cui. Are
aBTOMATUYHi CUCTEMH IIOJIUBY JIETKO BU-
KOHAIOTb Oyfb-AKy po0OTYy IO 3polIy-
BaHHIO ra30HY a00 Be/INYe3HOI JUIAHKN.

ABTOMaTH4YHa CUCTEMA IONMBY Ma€
TaKi nmepeBaru:

a) BIUIMB JIIOMVMHM 3BENEHMIT N0 MiHi-
MyMy;

6) OB MiIAHKY 3iICHIOETHCS [IVC-
TaHI[iIHO;

B) piBHOMipHe i BMKOHaHe y TepMiH
3pOLIyBaHHS;

T) 3a0la/pKeHHA 4acy i cuil, Ha Bif-
MiHY BiJj IIOJ€HHOTO BUCHAXX/IMBOTO II0-
NMBY BPY4YHY;

I) eKOHOMis yacy, rpolueit Ta pe-
CypciB;

e) ToIepeKeHHs MOMUIOK IIPY II0-
JIMBi Ta CK/IaJJaHHi pO3K/Iafly BPYy4HY.

Y npoueci focnifi>keHHA TpegMeTHOI
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ob6racti 6y/10 BUABJIEHO, 110 Oi/NbIIICTD 3
HORIGHMX cHCTeM po3poOIeHO iHAMBI-
IyanbHO [ OKpeMUX IOCTavya/lbHMKIB
IPUCTPOIB 3pPOLIEHHA Ta IpPeNCTaBIA-
10Tb CO0O0I0 OffHE IIijIe 3 UMU IPUCTPO-
AMM Ta IPOTPaMHUM 3abe3IeYeHHAM.
Bopnouac icHye Kinbka aHamoris, fAKi
MalTbh y>Ke CXOXIi THMIM CTPYKTYpM Ta
¢yukuionany.

SiteControl [1] - 1e mpocra y BUKO-
PUCTaHHI, iHTEpaKTUBHA CUCTEMA YIIPAB-
minHsg nommBoM. s ribpupHa cucrema
I03BOJISIE OIIEPYBATU CaTeUTaMU Ta/abo
IleKOflepaMy 3a JIOTIOMOTOK IBOIPOBIfI-
Horo 3’efHanHs. CydyacHa mporpama 3
rpadiuanm iHTepdeiicom, 6a300 JAHUX,
B sIKill 36epiraroTbcst 00’€KTU KITi€HTa, i
MO>K/IMBICTIO «Oa4MTH» MiClle PO3Tally-
BaHHA Ta POOOTY KOXKHOTO HPHCTPOIO,
SiteControl mo3BonsAe 7€rko i IMBUIKO
YIIPaBIATU CUCTEMOIO 3pOLTYBaHHS.

[Tporpamue 3abesmedenHs Perrot
Greenkeeper [2] - nmpodeciitHa aBTOMa-
TH30BaHa CUCTeMa IonnBY. Perrot ympas-
7€ JeKofiepaMy TIo ABOKUIBHOMY Kabe-
N0, AKi, y CBOI 4epry, BiIKpMBalOTb
€/IeKTPOMAarHiTHi K/1allaH! BiIOBiTHO 1O
PO3KIamy.

3BOpPOTHMII 3B’I30K JIEKOZIEPHOIT CUC-
TeMM YHOpaBliHHA TonmuBoM Perrot
Greenkeeper - mepira cyucremMa yIrpas-
JIiHHSA, SKa TOYHO IOBijOMJIA€ KOPUCTY-
Baya IIPO CTaH cHUCTeMU. ABTOMATHKa
nonusy Perrot mepiopyudHO pobuTh 3a-
IOUTY Ha JATYMKU TIOTOKY, SAKUI MOXe
OyTM BCTAHOBJIEHMII B KOXKHY TIPYyIy
eIeKTPOMATHITHMX K/IamaHiB abo BOyzo-
BaHUI B OJMH i3 HUX.

ITigBomAYM MiZCYMOK 3 IIOCTaB/IEHOI
METU MU MAa€EMO TaKi 3ajadvi:

a) po3pobuTH apxiTeKTypy mporpam-
HOI CHCTEMI;

6) BM3HAYUTHUCD 3 apXiTEKTypoto 6asu
JaHUX Ta BIIOBIIHUMU ITiCHCTEMaMMU:
cepBepoM, Web-kmientom Ta Android-
TOMIaTKOM;

B) BIfIIOBiHO [0 apxiTekTypy mig-
cucreM, obparu 3acobu IIporpamMHoi pea-
Jisarii;

T) 3AIICHUTM PO3POOKY cucteMu Ta
MIPOBECTH 1i TECTYBAHHA.

JInsa IpoeKTyBaHHA IPOrpaMHOI CUC-
TeMy OY/IM CTBOpEHI HACTYIHI Aiarpamn
UML:

a) [liarpama npenenenTis (puc. 1) Mae
onHoro akropa — Kopucrysada. Kopucry-
Ba4 — JIIO[VHA, fIKa YBI/LIUIa B CEpBic Mif
CBOIM JIOTiHOM Ta IapoJIeM, PaHillle 3apee-
CTpyBaBINICh y cucTeMi. Ilica apropusa-
il BiH Ma€e MOXMUBICTb [IOHAaTU HOBUN
NIPUCTPIii TIONIMBY — CUHXPOHI3yBaTy IIpU-
CTpili 3 mporpamHow cucrtemor. Ilicia
TOIAaBaHHA HOBOTO IIPUCTPOIO, KOPUCTY-
BaY MA€ 3MOTY PO3IOYATH POOOTY 3 HUM:
Teper/AfaTy MOTOYHMIA CTaH [iNAHKH,
SKa IIOB’$3aHa C IIPUCTPOEM, HOHABATY
HOBUII PO3K/IAJ, IOJIMBY i pefaryBary Jii-
naHKy. Ilig pefaryBaHHAM OUIAHKM Ma-
€TbCA Ha yBasi pefarysary il OCHOBHY iH-
¢dopmariifo: THUII, IUIONTY Ta iM'st UISHKIL
[Ilo6 posmoyaTu mMonmMB, KOPUCTYBad IIO-
BMHEH JJOflaTVl HOBUI PO3K/IaJ] MONNBY Ha
JiMAHKY Ta BKmounTy jioro. Kopucrysau
Ma€e 3MOTy JioflaBaTy JeKiNbKa PO3K/IafliB
IUIsL OHIET MIITHKM Ta BKJIIOYATH IX B 3a-
JIKHOCTI Bifi TOTpe6u, a TAKOXK penmarysa-
TH Ta BUAAATH PO3KIafl. Takox mId Ko-
pucTyBada icHye (YHKIiS BKIIOYEHHH
IIO/IMBY MUTTEBO i I0T0 BUK/IIOYEHHS He-
3aJIKHO BiJ pO3K/Iafy;
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<<include>>
Add Area

Watch

< <GXM

{if watering exists}

Watch <<extend>>

Watering

et

<<extend>>

fir <<extend>>
If user h, B
aven't an account}

Happy Plants System

<<extend>>

Watch Current State
of Area

Add

tend
<<extend>> Watering

Edit Area

Registration
Delete
Watering

<<extend>>

<<extend>>

Watering System <<extend>>  <<extend>>

Watering

Edit A
Watering
Turn On

PucyHok 1 — [liarpama npeueneHTis

6) [iarpama kaciB — cTaTu4He Ipef-
CTaBJIeHHA CTPYKTypu Mogeni. Hipkue
IpefCcTaBeHa YacTMHA JiarpaMu KiaciB
(prc. 2) Ha BumoMy piBHi abcrpaxiii,
sIKa BKJIIOYA€E B cebe qoTmpn kmaca: User,
Area, CurrentState Ta Watering. User -
MoJiellb KOPUCTYyBaua, /0 AKOTO BXOJUTH
JIOTiH Ta Mapoib KOpHUCTyBauda; Area —
MOJIeNb OiITHKM, MO SIKOI BXOIUTH Ha3Ba,
TUI Ta po3mip; AreaState — Mozenb mo-
TOYHOTO CTaHy KOHKPETHOI HiNAHKMU, O
AKOI BXOJUTbH BOJIOTICTh Ta cTaH (Iomu-
BAETDHCA 3apa3 AIAHKA YU Hi).

MeTor0 faHOI po6OTHU € IPOEKTyBaH-
Hs CepBicy [yl KepyBaHH:A NPUCTPOAMU
3pOLIEHHS], SIKi MPENCTABISAITb COOO0
€IVHY CHUCTEMY 3DOIIEeHHA Ta HaJaHHA
inpopmanii mpo Ix cTaH, a TaKoX IO
CTaH HaBKOJIMIIHbOI Cepefy Ta BillCTEXY-
BaTU Ta KepyBaTM 3aIyCKOM CUCTEMHU Y

Turn Off
Watering

BigIIOBimHMIT 4ac. 3 IOCTaBIE€HOI MeTHU
BUXOJATb MiHIMaJIbHI BUMOTH [0 KOPUC-
TyBauiB.

ITo-neprue /114 TOBHOIIHHOTO Ta 6e3-
IepepBHOr0 (YHKIiOHYBaHHSA MOOi/b-
HOTO MOJATKy HeoOXifjHa HasBHICTb Y
KOPUCTYBa4a MOOIIBHOTO IPUCTPOIO 3
Android
4.2.2 a60 BHUILE, Ta TAKOXK HAABHICTH Ha
MO6iTbBHOMY IPUCTPOI Mepexi IHTepHeT.

JaHi KOpKUCTyBauiB IepefaloTbCA Ha
cepBep, AKUI PO3MIillIEHO y XMapHOMY
cepeqoBuiILj, i 306epiraroTbcs B 6asi gaHUx
MS SQL. IToTy>XHOCTi XMapHOTO Cepefi-
OBUIIlA TIOBMHHI BUTPUMYBAT! OJHOYAC-
HY 00pOOKY KiJIBKOX THCAY 3alUTIB /s
MiJTPUMKM IIOBHOLIHHOI, IIOCTi/fHOI Ta
6e3mepepBHOI B3aEMOIi 3 KOpUCTyBada-
mu [3]. Jani, o6pobneHi Ha cepBepax,
mepefanThcs KaieHTaM. Mob6inbHMil 1o-

OomnepamiiiHOI  CUCTEMOIO

66



TECHNICS AND TECHNOLOGY. #15

<<User>>

+user_id : int
+ user_name : string
+ user_password: string

+ createAreal): public

+ createWatering(): public
+ editArea():public

+ currentState():public

+ deleteWatering():public
+ turnWatering(): public

+ editWatering():public

+ water():public

<<Area>>

+ area_id : int

+ area_name : string
+ user_id: int

+ area_type: string
+ area_size: double

<<CurrentState>>

<<Watering>>

+ state_id : int
+ area_id : int
+ moisture: double
+ isWatering: bool

+ watering_id : int

+ area_id : int

+ watering_name:; string

+ isActive: bool

+ watering_shedule: string

PucyHok 2 — [liarpama knacis

JATOK peajli3oBaHMII IS IIOAAJIbIIOrO
poamimenns y Play Market.
Be6-yacTHa peasnisye HacTyIHUI
¢dyHkuionam: OyAab-AKMiT KOPUCTYBad
MOJKE 3aiTV B CEPBiC ICIA aBTOPU3aLIiI.
Skimo BiH me He 6yB 3apeecTpPOBaHMIL,
BiH ITOBMHEH 3BEPHYTHUCA JIO afMiHicTpa-
TOpa CepBicy I mojavi 3asABKM Ha pee-
cTpanio. ABTOPM3OBAaHMII KOPUCTYBad
Mae 3MOTy Ieper/AfaTy MiIK/II0YeHl HUM
HOpUIajy Ta TTOKasSHUKM JATYMKIB CHUCTe-
M1 B 1iiomy. Takox BiH Mo)ke pefarysa-
T cBOI fjaHi. OfHIE0 3 TOTOBHUX (YHK-
1iit, sIKa MOXKe OyTM HajaHa, e PYHKI[iI
BK/IIOYEHHA Ta BUKIIOYEHHA CUCTEMU
spomenHsa. Kopucrysad Moxke CTBOpIO-
BaTy PO3Kaj, 3a AKUM CUCTeMA 3MOXKe
3amyckatuch camocrtiiiHo. Ile 3abesme-

YUTh aBTOMATUMYHMII IONMB POCIMH Ta
3BIIbHUTD KOPUCTYBaYa Bif HeoOXimHOC-
Ti Becb 4Yac 3BEepPTAaTUCh [0 CUCTEMMU Ta
Bi/IBOIIKATUCD Bij| [JiJICHO Ba>K/IMBUX pe-
yeif. Takok € MOX/IMBICTb I pefary-
BaHHA 3aIMCIB y Tab/MNLi po3Knafy Ta ix
BIJJa/IEHHS.

MobinpHa YacTUHA Ma€ TaKMil camMmit
¢dyHkioHas, AK i Be6 yacTMHa.

CepBepHa uyacTMHa MoOXe 30epiratn
yCiX KOPUCTYBadiB cucTeMM, iX JaHi Ta
npucrpoi. Bona nHamae REST API mia
JIOTiHY, OTPUMAHHs AaHMX 3 6a3m Ta Ke-
pyBaHH:A npuctposmu. CepBepHa 9acTn-
Ha peasi3oBye yBecbh (YHKIIOHA, AKMIT
Hajae Beb YacTUHA, a TOYHilIe 3abe3Ite-
4yye po6oTy 3 6a300 JaHUX, BIIIPaBKY
KEepYIUulX 3alNTiB Ha yCi NpucTpoi, a
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TaKOXX 3abe3Iedye KOpeKTHY poboTy 3a-
ITyCKy NPUCTPOIB 32 PO3K/IATOM IIIAXOM
peasisanii BIaCHOTO JTiYM/IbHMKA Yacy.

Y mopanpumioMy INIaHYETbCA POSIIN-
puTH couianbHy Ta QYHKIiOHaNbHY
CKJIa[IOBY PO3POO/IEHOI CHCTEMM IIIAXOM
TOflaBaHHA HACTYIHNUX MOXK/TMBOCTEI:

a) Y MOGIIbHOMY [OATKy MiATPUMY-
BaTU OIVLAJ CIIMCKIB IIPUCTPOIB Ta OITIAL,
PO3KIIafly 3aIycKy;

6) momaTy MOXIMBICTD pefaryBaHHs
Tab/MIi po3KIafy Ta 0COOOBUX NAHUX Y
MOOITBHOMY HOJATKY;

B) momaTyu OOpOOKY IMOKa3HUKIB iH-
IIMX BUAIB JAaTYMKIiB;

T) [OfATM IiffpaXyHOK KiIbKOCTi BU-
Tpa4eHoI BOA;

1) [OJATV MOXK/IMBICTH Oi/IbII IIOBHO
BHOCUTH iHpOpMaIi0 PO KOPUCTYBada
Ta CUCTEMY, HallpUK/Iaf, iM’s1, TpisBuile,
aZpeca CUCTEMM Ta iHIIe;

e) 3€[IHAHHsI 3 MeTeOCTy>KOaMI 3aJUIs1 BI-
3HAYEHHA OIITUMa/IbHOTO YaCy YBIMKHEHHS;

€) momaTy MOXK/IMBICTh IiTKIIOYEHHS
HOBUX IPUCTPOIB IO CUCTEMIL;

) JomaTy QYHKINO aHami3y cTaHy
POC/IMH: HasBHICTb 3aXBOPIOBAHb Ta 3a-
TaJIbHUI CTaH;

3) popaty GYHKIiI0 aBapilitHOroO CTaHy
CUCTEMH Y BUIAJIKy TeXHIYHMX HeCIpaB-
HOCTelT a60 BiK/IIOYE€HHS BOIL.
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3HAYEHWE YIIPABJIEHUA B PASBUTUU HAIIMOHAIbHON
9KOHOMMKH KOPITAPATVB

Axpamosa Haprusa AxpoposHa
AccucteHt
Kadenpsl Byxrantepckmit yaét u Ayanut

Bo6onaposa Kamomna ykraM>KoH KM3K
crygenTKa 206 TpyIb

Tamkentckuit acTHTYT Vippuranumn

1 MexaHM3auu CenbCKOTI0 X03sICTBA

Annomauus

B amotii cmampve, uinonnsis onnadusaemyio pabomy é o6nacmu KopnopamueHo2o
ynpaenenus 6 Y3bexkucmane wUpoKom OuAnazoHe YCI08ULl X03AUCNB08AHUS
83AUMOCBA3U MeNOY KOPHOPamusHoi epynnvl KOMnanuii 6 eude 2n06anusauu,
udem o HeoOx00uMoCmU danvHeliuleeo COBEPUIEHCINBOBAHUS Cmpamezuy Pa3sumus
komnanuu. Kpyntoie kopnopayuu, xonoumea, puHaHco8o-npomviuneHHol pynnot, a
makice Ha BHympeHHeM pbilKe, IKOHOMUUECKO2O COMPYOHUUeCMBa HA BHeuiHeM
poiHKe makdce cnocobcmeyem cmabuIbHOCMU Memo0dos, Kaxue UMEHHO BUdbl
Mosapos u ycaye KpynHvix npednpusimuti u opeanudayutl, 06Ho8eHUe, YIyuulete,
CHUMNCEHUE NPOU3BOOCINBEHHBIX YCTIY2 NOCPeOCBOM IPPeKmusHol KOHKYPeHUUU, a
makce 60pOMvCs, UMoObL NOLYUUMD, UMOObL UMEMb B03MONICHOCY UOMU PASHBIMU
nymamu noxasaHol.

KnioueBble crmoBa: xopropauus, XOnpuur, MopepHusanus, auepcuduKanys,
aKI[MIOHepHas CTPYKTypa, KOHIEMINA, MeXaHN3M, SKOHOMIYEeCKas CTPaTerys.

VALUE MANAGEMENT IN THE DEVELOPMENT OF THE
NATIONAL ECONOMY CORPORATE.

Annotation

In this article, performing paid work in the field of corporate governance in Uz-
bekistan, a wide range of economic conditions of the relationship between the corpo-
rate group of companies in the form of globalization, there is a need to further im-
prove the company’s development strategy. Large corporations, holding companies,
financial and industrial group, as well as the domestic market, economic cooperation
in the foreign market also contributes to the stability of methods, what kinds of goods
and services of large enterprises and organizations, upgrade, improve, reduce pro-
duction services through effective competition, and fight to get to be able to go differ-
ent ways are shown.

KiioueBbie crmoBa: Kopropauus, XOJAMHI, MOJEpHM3AIus, AUBepcuduKais,
CTPYKTYpa aKI[IOHEPOB, KOHI[EIIIIV, MEXaHI3M, SKOHOMIYeCKast CTPaTeryisL.
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MopepHusauuu u AuBepcrUKaIn
HAI[MOHAJIbHOJl 9KOHOMUKM, aKTMBHOE
MHBECTHPOBaHNEe HA OCHOBE AMHAMUYe-
CKOTO M300pa)KeHNsI HapallYBaHUs ABY-
CTOPOHHNX CBsI3€ll, C Pa3BUTHEM 3KC-
HOPTHOTO ITOTEHIIMA/IA U [IOBBILIEHNS ero
9KOHOMUYECKOJT BIACTV U SABIAETCA OfI-
HMM 13 HeOOXOIMMBIX YCIIOBUIT obecre-
YeHUs YCTOIYMBOTO POCTA — 9TO B 3apy-
OeXHBIX CTpaHax B 0OIacTM Kopropa-
TUBHOTO YIIPABJIEHNS, SKOHOMMKIN, IIN-
POKOe BHE[peHue TIepe0BOrO OIBITA.

[TosToMy peanmsaryis STUX 3afiay sB-
JIsIeTCSl OYeHDb BKHOI 3afjadell JJIs 9KO-
HOMUKM KaK[oOJl CTpaHbl. Mupsuses
III.M. Ilpesupenta Peciybnukm Ys6eku-
CTaH IpU3HAETCA: “OBICTPBI SKOHOMIU-
YeCKMIT POCT U, CKOpee BCETo, aKTUBHYIO
POJIb B OCYILECTBICHUY TTTyOOKUX CTPYK-
TYPHBIX Ipe0bpasoBaHuit u auBepcudu-
Kally SKOHOMUKM SBIIsIeTC Haumboree
BKHBIM (DAKTOPOM B IIOAAEP>KAHNY YeT-
KOI1 U1 I{e/IeHAIIPAB/IEHHOI IHBECTUIIVIOH-
HOVI TIOMTUTUKY .

JMHCTUTYIMOHANbHAA OCHOBA KOPIIO-
PAaTMBHOTO YIpaBIEHUs — MeXaHM3MBI
KOPIIOPaTUBHOTO YIPAaBJICHNUs [JAHHBIN
IpNKa3 B TOCYJAPCTBEHHOI BIACTH, Cy-
Ie6GHOIT BIACTIL ¥ PETMOHAIBHOTO PasBU-
TVs, pa3pabOTAaHHBIX B PaMKax OIIpefe-
JICHHBIX TPaBWI, HOPM ¥ CTaHJAPTOB B
paMKax U Ha OCHOBe OyzieT paboTaThb. Tu
IpaBIIa, HOPMBI ¥ CTAHZIAPTHI COCTABIISA-
I0T OCHOBY Ha0opa KOPIOPaTMBHOTIO
YIIpaB/IeHNSL.

OcHOBHBIE CyCTaBbl (aKI[MOHEpHas
CTPYKTypa CIIpaBa):

1. CraTyc 3aKOHa M perylIupoBaHMs
HOpM M mpaBmn ObU1 paspaboTaH co-
BMECTHOIl [EeSITeIbHOCTY TOCYAapCTBA

(meHTpa/mM30BaHHBIe HOPMBI). VM 0 3a-
KOHax oOlecTBa, 9KOHOMUYECKON Oec-
MOMOIIHOCTY, BKTIOYAIOT HaJIOTOBOTO 3a-
KOHOJ[aTe/bCTBA U IPYTUX;

2. AkiuoHepHble 00I[ecTBa BCTYIIUT
B CUIY, BpOJe €r0 BHYTPEHHell XKI3HU U
HOpM (HOPM KOPIIOPAaTMBHOIO aKIIMO-
HEpHOTO ): KOMIIaHVs NpUHATAa KOOpo-
BOJIbHbIE CTAHMIAPTBl KOPIOPATMBHOTO
yIpaBJIeHNs ¥ UX peanusanins Ha ypOBHe
B3aMMHOII JJOTOBOPEHHOCTH O MOPsIKe
oIlpefie/IeHIsI BHYTPEeHHell HOpMbI (KOp-
[OPATUBHBIX I[EHHBIX OyMar JMCTIHIO-
BBIM TpeOOBaHMAM, KOHEKChI KOpIIOpa-
TMBHOTO YIIPaBJIeHV ¥ PeKOMEeHIalnii );

3. B cormamenne, u3BECTHOE KaK
CTAQHJAPTHBI, TO €CTb, HAMAJANUTD [e/0-
Bble OTHOIIEHUA C JPYTUMM CTOPOHAMI,
OCTaHaB/IMBAlicA, NMPOLODKAN C Y4eTOM
HOPM, HallpaBJIeHHbIX Ha;

4. O6b1mecTBa 1 061elt KYIbTYpHL Je-
JIOBOJI IIPAKTUKMU.

OTa KOHLeNIMA KOPIOPATUBHOIO 3a-
KOHOJJaTe/IbCTBa — IIpaBU/Ia CHUCTEMa,
paspaboTaHHasI HA MPENIPUATUN, 3aUH-
TEPECOBAaHHBIX CTOPOH U IIPefCTaBIIACT
pasIMYHbIE ACIIEKTHI
Ipeccuu AesITeIbHOCTY OPTaHU3alNIL.

perynanum 3Kc-

IIpu3sHaky KOpIOPAaTUBHOIO IIpaBa:

— KOPIIOpaTMBHOE IIPaBO COCTOUT U3
HOPM, TO €CTb NPaBMJI B3aMMOOTHOIIIE-
HUI, UMEIOLIX 001Nl XapaKTep;

— KOpPIOpPaTUMBHOE IIPaBO CaMoO IIO
cebe popmupyeT HOPMBI, PeTyIUpyIoLIe
BCE AaCIIEKThl MAEATE/IbHOCTM OpraHM3a-
IV;

— KOpIIOpaTMBHbIE HOPMBI 00s13aTe/b-
HBI JI/IA KaXXI0OrO OTHEIbHOIO 4YjIeHa Op-
raHy3aLuy, i1 KKLOro paboTHIKA Op-
raHU3aLUN;
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— KOpIIOpaTMBHbIE HOPMBI OOBIYHO
BBIPOXKAIOTCA B IMCbMEHHOI (dopme 1
00pasyi0T KOPIOpPaTUBHbIE TOKYMEHTHI
KaK KOpIIOpaTUBHbIE JOKYMEHTBI;

— KOpIIOpaTVBHbIE HOPMbI IIPUHMMA-
I0TCSL Ha TPERNPUATUN U TIPeCTABISIOT
c000JT BOMIO OTHEIbHOTO HE3aBMCUMOIO
06 beNHEeHNS;

- KopnopaTtusHuble HOpMBI Hapylia-
I0TCSI CUJIONA.

CregyeT OTMETHUTD, YTO B HACTOAIIEE
BpeMs B Y30eKMCTaHe BefeTCs MacITao-
Has paboTa II0 KOPIIOPAaTUBHOMY YIIpaB-
neHuto. Pacrymme ympasieH4YecKue OT-
HOIIEHUSI MeXAy OusHec-IpyIIIaMM B
YCIOBMAX T/I06GAMN3ANUM  SKOHOMUKI
TpeOyI0T Ha/bHENIIero COBEPIIEHCTBO-
BaHWUsI CTPATerMy PasBUTUS KOMITAHUML.
OmnpenensaeT CTpaTernio pasBUTHSA BHEII-
HUX U BHYTpPEeHHUX Kopriopanuii. Kopmo-
pauus mpeofoeBaeT CBOM COOCTBEHHbBIE
CTEPEOTUIIBI U IIPOXOJUT Psifi STAIIOB B
CBOEM BOCHIPUSATUU OOIECTBA C TOYKU
3peHNUs HayKM, TeXHOJIOTUY, 9KOHOMMUKI,
KBa/uUKALUY HaceleHUs U YPOBHsA
3HaHMI. Ha Ka)k[joM 13 3TUX 3TAIloB I10-
SIBJICH}E KOPIIOpAIINiT OKa3bIBaeT Cepbe3-
HOe BJIMSHME Ha KOPIOPATUBHYIO KY/Ib-
TYpy B KaXJoll cTpaHe. B Hacrosmee
BpeM: OObIIMHCTBO IPOJYKTOB U YCIIyT
IIPOM3BOJATCS B KOPIIOPATVBHOM CEKTO-
pe. Hakonen, kopropaumm Ha IpOMBIIII-
JIEHHO Pa3BUTBIX IPEJUPUATUAX VMEIOT
60/bUIYI0 JOMI0 B OOI[EM KOMMYECTBE
HpeRnpusaTHit. B To >xe Bpemst oM 3aHM-
MaIoT JIVAVPYIoIiye TO3ULIMY HO IIPON3-
BozictBY BBII u goxopmam rocymapcTBeH-
HOro OI0[KeTa.

OTBeTCTBEHHOCTb 3a YIIpaBjIeHME OT-
JIebHOM KOMITaHME B SKOHOMMYECKON

chepe HeceT MOMNTUYECKYI0 OTBETCTBEH-
HOCTb 3a yIpaBjleHue Lenoit Hayert. I1oa-
TOMY Ha 3QPeKTMBHOCTb KOPIIOPATUBHOTO
YIPaBJIeHNUs BIMAIOT Kak Ha MECTHOM, TaK
1 Ha I7106a1bHOM ypoBHe. To ecTb:

- 3¢ eKTUBHOCTD KOPIIOPATUBHOTO
yIIpaBieHus Hanbosee BHITOHA C TOYKI
3peHVsI MAKCHMU3ALUI IPUObIIN;

- B TOCYAapCTBEHHOM Macuitabe ag-
(eKTUBHOCTD KOPIIOPATUBHOTO yIIpaBie-
HUSL XapaKTepU3YeTCs yBeIMdeHUeM
[OMM YaCTHOTO CEKTOpa B 9KOHOMUYe-
CKoJT MHGPACTPYKTYype, GOHIOBOM PbIH-
Ke U [IOJybEMOM SKOHOMUKII;

— Ilpu paccMoTpeHMHU BO BCeM MMpe
3¢ dexTUBHOCTD KOPIOPATUBHOTO
YIIpaB/IeHNsI TIPOSIB/IETCA B MOSIBJICHUMN
BO3MOXKHOCTEIl [0 IPefOTBPAIeHII0
(DMHAHCOBBIX KPU3NCOB, COREP>KAHNH Op-
FaHM3ALIOHHO CTPYKTYPBI IT106aIbHO-
ro (PMHAHCOBOTO PBIHKA.

MeHeKepbl JOIHKHBI IMETb BO3MOX-
HOCTD IIepepacIpeenitb pecypcol (pu-
HAHCOBbIE, MaTePUA/IbHBbIE, TPYLOBBIE I T.
1.) Ons apdexTnBHOrO CTpaTernueckoro
yIIpaB/IeHVsI 1, CaMO€e IVIABHOE, IIPOTHO-
3MpOBaTh pPe3yNbTaThl STOTO Ilepepac-
HpefieNeHns.

AHanu3 ITIOKa3pIBaeT, YTO I TOTO,
94TO6BI IMETh BO3MOXXHOCTb TOYHO 11 3¢h-
(DeKTVMBHO YIIPAB/STH IIPOV3BOACTBEH-
HBIM IIPOLIECCOM, @ TaKXKe KOPIIOpATIB-
HBIM YIIpaB/IeHNEM ) TTOTy4aTh MPaBIIb-
Hble Pe3y/IbTaThl, HEOOXONUMO pPaccMo-
TPeTb Psfi CIEAYIOMINX IPUMEPOB:

- Ilpexpe Bcero, HeOOGXO[UMO OIpe-
[eNNTh KPUTEPUM KAYeCTBA YIIPABICHNS
COLMA/IbHO-9KOHOMMYECKUMI 00beKTa-
MM TIpOM3BOJACTBA U OyAyIIMe M3MeHe-
HMS 9TUX KPUTEPUEB.
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- BO-BTOPBIX, HEOOXOAVIMO OIIpefie-
JINTD, KOTHAA M B KAKOJl CTeNeHU NPOU3-
BOJICTBEHHbBIE MOIITHOCTI OYAYT IUIATUTh
3a Oymymue pe3yabTaThl PyKOBOJCTBA U
€T0 MEHEPKEPOB;

— TPeTUii KpUTEPUil 11 OLL€HKU KPH-
Tepus COCTOUT B KOPPEKTUPOBKe IIpU-
eMJIeMbIX BpeMEHHBIX PaMOK;

- B-YeTBEPTHIX, HEOOXOMUMO IIOHMU-
MaTb CTPaTEruIo OLEHKM KPUTEPUEB;

— B-TIATBIX, YTO C/IeflyeT MCIIONb30-
BaThb B IIpOrpaMMe YIIpaB/IeHUsA IPOU3-
BOJICTBOM 1 KaK MCIIO/Ib30BaTh COLMANb-
Hble ¥ SKOHOMMYECKMe IIPOIecChl [Jid
IIO/Ty4YeHMsI Pe3yIbTaTOB, KOIZa Ie/Io J0-
XOJUT [0 TOC/IENOBATENbHOCTY U KakK
OBICTPO OHA OXKMAETCH.

ITocne nporuosnpoBaHus U 3aBeplie-
HIA TIpoljecca IIAHMPOBAHUA PYKOBOJ-
CTBO KOMIIAaHUM JOJIXKHO OIIpefieInTh Me-
XaHM3M OIIEHKM U KOHTPOJIA, KOTOPBIN
TOJDKEH BK/IIOYATh CIEAYIOLee:

— OIIpefleINTb KPUTEPUM OLIEHKU pe-
3Y/IbTaTOB;

- CpaBHeHMe TeKYIUX yKasaTenell ¢
TpebyeMbIMU [TOKa3aTeNnsIMu;

- IIPOAHANIN3NPOBATb PA3ININI MEX-
Iy HUMU;

- Ilpun HeoOXOEMMOCTU CKOPPEKTH-
pyiiTe cTpaTerum.

KoHTponb mpepmonaraet Hanu4ume cu-
CTeMbl OOpaTHOI CBS3K U, B 3aBUCUMO-
CTU OT Pe3y/IbTaTOB, MOXET CITY>KUTD J/I
IepecMoTpa MUCCHUM, CTPAaTerMYecKux
nenelt Wi obueit ctparerun. MeTombl
CTpaTerm4ecKoro YIpaBleHUsA UTPaoT
pelaIyo poib B peann3aluu 3TUX
MIPOLIECCOB.

Buezmpenne cucteMbl KOPIOPATUBHO-
TO YIPaB/I€HUA JIa€T BO3MOXKHOCTDb U3Y-

YaTh U aHAIM3VPOBATH BO3HMKAIOUIYIO
9KOHOMIYECKYI0 IONUTHKY.BaskHO mpo-
aHA/IM3MPOBATh BHYTPEHHME U BHEIIHNE
¢dakTopbl mepel IPOTHO3UPOBAHMEM.
Ompepenser OyAyLYI0 SKOHOMIYIECKYIO
CTpaTeruio yKperieHns: GMHAHCOBO-9KO-
HOMMYECKMX ¥ PBIHOYHBIX YC/IOBUIt
npepnpuATisa. COOTBETCTBYOIME CaTH-
pUYecKMe pARBlI YacTo TPefyHpexJaroT
00 5KOHOMUYECKIX V3MEHEHMSX.

JInpep, KOTOPBIL CTPEMUTCA K TOCTH-
JKEHMIO BBICOKMX IfefIell, XO4eT INpenBu-
[eTh USMEHEHNUA B OKPYXKAIOLIEN cpefie U
IIPaBWIbHO KOPPEKTMPOBATh HAIIpaBiie-
HIIE C YY€TOM HeraTMBHBIX IOCNIENCTBUIA,
HebmaronpuATHbIX mocnepcteuit. Creny-
€T OTMEeTUTD, YTO B HACTOsIllee BpeMs B
V36ekucTaHe BefeTcsi MacurtabHas pabo-
Ta IO KOPIIOPATMBHOMY YIIPaBIEHUIO.
Bximouast MeXXIyHapOITHbIX 9KCIIEPTOB U3
Tepmannn, CIIA, Anonun n Kopen, op-
TaHM30BaHbl CEMUHAPDI 110 COBPEMEHHO-
MY KOPIIOpaTMBHOMY yIIpaB/IeHMIO, HAIIN
CIIeI[Ma/INCTBI HAXOAATCS 32 PyOexKOM.

KpynHble Kopmopaumm 1O BCeMY
MUPY UTPAIOT PEeIIAOIIy0 POIb B Pa3BU-
Hanpumep, okono
600 ¢prHAHCOBO-IIPOMBIIITIEHHBIX TPYILI
IpUHAJIeXAT KpyINHeilleMy B MUpe

TN 3SKOHOMMUKNA.

IIpOU3BOAUTENIO. B yacTHOCTH, OHM MMe-
0T BBICOKYIO JJOJIIO Hanbosee mepeoBbIx
HAayKOEMKMX OTpacyei,
KpyTIHbIE acCCOLMALMU MOTYT TPaTUTh
MHOTO Ha HOBble IIpoAyKThl. Hampumep,
B Coenunennsix IllTaTax, 6omee ThicS4n

IIOTOMY 4TO

KOMITQaHMIT ObLIM BOBJIEYEHBl B IIPOU3-
BOJICTBO 9/IEKTPOHHOTO 00O0pyHOBaHMA,
u 60J1ee IIONOBMHBI IPOJIAXK CTOAT TOJIb-
ko 14. Tpn uerBeptn I1K BhIpamuBaioTcs
4eThIpbMs KpymHbIMU upmamu. To xe
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camoe BepHo B lepmanum, ®pannun,
SnoHMm m [Apyrux IpOMBIIITIEHHO pas-
BUTBIX CTPaHaX.

3anagHoeBpoIIelicKMe CTpaHbl M IO-
C/IeBOeHHaA MCTOpysA SmoHMM ykasbiBa-
0T Ha TO, YTO €C/IV HAallMOHA/IbHBII Kalln-
Tan paboTaeT TOMBKO B MOIIHBIX (MHAH-
COBBIX M IIPOMBIIITIEHHBIX CTPYKTYpax,
COTPYAHNYAET C IIPABUTENbCTBEHHBIMU
YUpeXIeHMAMM U IeJICTBYeT B IIPaBOBOM
peXyMe, KOTOPBIl YYUTBIBaeT OCOOEH-
HOCTY HallYIOHA/IbHOI ¥ MMPOBOJ 5KOHO-
MUKM, TpaHCHAIMOHAJbHbIE KOpIOpa-
IUM ¥ MHOCTpaHHbIe (DPMHAHCOBO-TIPO-
MBIIIUICHHBIE TPYIIIIBL.

B nacTos1Ee BpeMsA UIET aKTUBHBII
IpoIiecC KOPIOPATUBHON MHTETpaLun B
mupe. KopriopaTnsHas mHTErpanms cra-
na ¢GopMOil TpeANpUHIMATeIbCTBA He
TONBKO 3 PeKTuBHOIM, HO U 6omee ObI-
CTpOl afjaliTalluyi K COBPEMEHHBIM CO-
OBITISIM OTPACTIN.

CeropiHaA B pa3IMIHBIX CEKTOPAX 9KO-
HOMUKY  (PYHKIMOHUPYIOT
MEXIIpaBUTENbCTBEHHBIE CTPYKTYphl. B
TO K€ BpeMs OHM XapaKTepU3yoTCcs [BY-

KpyInHbIE

M K/IIOU€BBIMU TEHIEHIIMAMIL:

. MEXOTpac/ieBble ¥ KpPeIUTHO-
(pUHAHCOBBIE YYPEXJEHUA U KOpIIopa-
UM, TO eCTh OaHKM U HeOaHKOBCKUE

KpPeUTHO-(PMHAHCOBbIE  YUPEXIEHN
KaK 4acTb KOPHOpAIL;
. TpaHcHaLMOHAMM3aLMA, TO €CTh

MHOCTPAHHbIE JJOYEPHME U 3aBUCUMbIE
IpeNIpPUATHA, CTPEeMALIECA PACIINPUTD
CBOJI 6M3HeC 3a CYeT IPSAMBIX MHOCTPaH-
HBIX MHBECTULIMIA.

OrpomHble KOpIiopanuy, XOJAMHIO-
Bble KOMIIAaHMMU, (PUHAHCOBO-IPOMBIII-
JIeHHBIE TPYIIBI CIOCOOCTBYIOT YCTOIL-

9MBOMY 3KOHOMMYECKOMY COTPYyIHIYIE-
CTBY KaK Ha BHYTPEHHEM, TaK ) Ha BHEIII-
HeM pBbIHKe. JleiiCTBUTE/IBHO, KPYIIHbIE
IPEIPUATIS V1 ACCOLUALINU MOTYT IIPU-
BeCTU K 9¢)(HeKTUBHOI KOHKYPEHIUM 10~
CPenCTBOM OOHOBJIEHNS, YIyUIIEHNUs ac-
COPTMIMEHTA TOBApOB U YCIYI, a TaKXeE
IIyTeéM CHVDKEHMA IIPpOU3BOACTBEHHDBIX
ycryr. B To >ke BpeMsi KpyIHbIe KOpIopa-
UM MeHee IOfjBEP)KEHBI BO3[EIICTBIIO
CIy4aitHbIX (aKTOPOB, MOCKONBKY WUX
6usHec ctabuieH u HafiexxeH. OHM MOTYT
RuBepCnGUIMPOBaTh IPOU3BOACTBO IO~
CPefiCTBOM CTPATErNYecKoro IIaHIpOBa-
HUs ¥ MCIIONb30BAaTh IIPEUMYIIecTBa
MEXX/[YHAPOJHOTO pasfie/ieHns Tpy/a.

B saxiroueHme MOXKHO CKasarb, 4TO
MUPOBOII OIIBIT IIOKa3bIBaeT, YTO POpMU-
pOBaHMe KOPIIOPATUBHBIX 00bENHEHNIT
faeT BO3MOXXHOCTD BBICTPOUTDH IIOTHYIO
TEXHOIOTMYECKYI0 ILIeNOYKY MPOU3BOJ-
CTBa Pas3/MYHON HPOJYKUMY (OT CBHIPbSI
[0 IPOM3BOACTBA KOHEYHON IPOAYK-
uyn). B To >ke BpeMs CyIecTBYIOT yCIO-
B 1151 60JIee ONTMMAbHOTO pacIpefie-
neHus pabodeil CUBL, YTO, B CBOIO Ode-
penb, CIocOOCTBYeT BHELPEHNUIO BBICOKO-
TeXHOIOTUIHOTO o6opyroBaHus,
[IepefoBbIX TEXHONMOINIT U 3P PeKTUBHOI
OpraHM3alMy IPOM3BONCTBA.

CITMICOK MCIIOJIb30BAHHOW
JINTEPATYPBI:

1. WML.A. Ilpnopurerom Kapumosa sBnserca
IIpefocTaBIeHne JacTHON COOCTBEHHO-
CTU ¥ YaCTHOMY IPeJIPUHNMMATETbCTBY
6071b111071 BO3MO>KHOCTH B 2015 rony 6ma-
rogapsa QyHaMEHTATbHBIM CTPYKTYp-
HBIM IIpe00pa3oBaHUAM B 3KOHOMIIKe,
IIPOJIO/DKAIOIIMMCA POIeccaM MOJIePHN-
3anmu u panyoHamm3anyy (TamkeHT: Y3-
6ekncraH, 2015. B.9.
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V.A. O6 sTom KapnumoB 3asBuI Ha 3ace-
naHyy KabyHeTa MUHUCTPOB, MOCBAIICH-
HOM UTOTaM COLIMA/IbHO-9KOHOMIYECKOTO
passutuA crpansl B 2015 rogy 1 BayKHe-
MM OPUOPUTETAM SKOHOMUYECKOI MPO-
rpamMbl Ha 2016 rop. «Hama rmaBHas
11e/Ib — IIPOJOJDKUTD IPOBOAMMBIE pedop-
MBI, IPOJIBVDKEHNE YaCTHO COOCTBEHHO-
CTH, Majoro OmsHeca ¥ HpeANpUHMMA-

TenbcTBa «. Hapogroe CroBo — 17 ssHBaps
2016 roma.

Capnkosa M.H. KoproparusHas crpare-
rua npepnpusAtus. Monorpapusa. M.:
Nsn.: «llesapb». 2016 1. 4. Kyraenko A.A.
MeToznbl AVHAMUYECKOTO MOJENINpPOBa-
Hus B ynpasnenuy ntucopnéit / Iop pen.
Bosmoxxnast ommbka KonpgparroBa. M.:
YuuBepcurerckas kuura, 2005. 456 c.
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PO3POBKA MATEMATUYHOI MOJE/I OIITUMI3AITIT

TPA®IKIB 3AVMTHATOCTI TA Ii PEATI3AIIIS B MS EXEL

Yopuoobait K.IO.
CTYHEeHT

Cemux O.]1.
CTapIINil BUK/Ia1ad
HanjionanpHuit yHiBepCUTET Xap4OBUX TEXHOJIOTIN

KmouoBi cmoBa: 3afgava omTmmisauii, rpadik 3ailHATOCTI, KOB3HWIT rpadik
BUXIIHUX, KPUTEPil MiHiMizanil.

Key words: optimization task, employment schedule, sliding timetable, minimiza-
tion criterion.

3ajavi MoOyKOBY PO3KIAAy BUHUKAIOTb KOXKHOTO pasy, KOMU iCHYe MOX/IMBICTD
BUOOPY TOTO 4N iHIIOTO MOPAAKY BUKOHAHH: po6it. YacTo Taki 3agadi BUPILIyIOTbCS
IPOCTMM POSTAIIYBAHHAM POOIT Y MOPSAKY iX HAAXOMKEHHS 0 CUCTEMH, a iHKOJN
BUIAJKOBO ab0 iHTyiTHBHO. KO MOBa Jiie IpO IOOYAOBY ONTUMA/ILHOTO B TOMY YU
iHIIIOMY CeHCi pO3K/Iajy, 3a/iadi i10ro CTBOPEHHA BUABIAITbCA JOCTAaTHbO CK/IaIHUMIL.

Jeski mipmpueMcTBa Npaniol0Th 63 BUXiTHUX. Y IIbOMY BUIIAJKy BUKOPJCTOBY-
€Tbcs rpadik po6OTH MpaliBHMUKIB 3 KOB3HUM TpadikoM BUXIFHMX. Y 3B’A3KY 3 LIUM
BUHIKA€E HEOOXIHICTh B PO3PAXYHKY ONTUMA/IbHOI KiIbKOCTI IpaI[iBHUKIB, 110 Ma-
I0Tb BUXi[{HI B Pi3Hi IHI TVDKHA TaKUM YMHOM, {06 CyMapHUIT TVYKHEBWIT (POHJ, OIUIa-
Ty 6yB MiHiManbHUM. BBaXkaeTbcs, [0 IIPaLliBHUKY BUKOHYIOTb OFHOTUIIHI po6oTH i
B3a€MO3aMiHHI 1 IPAI[IOI0Th 3 OHUM 260 ABOMa BuxigHUMU. [I/151 3abe3redeHHs 6e3-
nepe6iitHoi Ta edekTUBHOI POOOTH TAKUX IFIPUEMCTB B YMOBAaX HEPiBHOMIpPHOTO
HaBaHTa)XEeHHA Ba)XkK/IMBe 3HAYEHHs Ma€ ONTUMAa/IbHUI PO3PAXYHOK YMCENbHOCTI po-
6040l cumm. IIpu pospaxyHKy HeoOXifHOI KiTbKOCTI IpaLiBHIKIB HEOOXIHO Bpaxo-
ByBaTy KONMBAaHHSA HAaBAHTAXXEHHA IO JHAX TIDKHA, a TaKOXK MOX/IVBI BapiaHTH
KOB3HOTO rpadiky HaJlaHHA BUXITHUX.

PosrnsaHemMo 3ajady 3 BM3HaYeHHAM rpadika 3ailHATOCTI INpaliBHUKIB
mignpueMcTBa. € MOXIMBICTh BUKOPUCTOBYBATM CIIBPOOITHUKIB 3 ITSATUAEHHUM
pobounm TiokHeM (BUXIiZHI - 6yAb-sKi [Ba JHI HOCIHIND, TYDKHEBa 3apobiTHA IIaTa —
2000 rpH.) i3 mecTupeHHMM poboduM TIDKHeM (BMXimHmil - cybora abo Hepmins,
TIDKHeBa 3apobiTHa mwiata - 2800 rpH., TO6TO MIOCTHIT pOOOUNIT IEHD OIIAYYETHCS 32
noyBiliHOI0 cTaBKoI0). [Ipy boMy OTPiOHO, 1[06 BUKOPUCTOBYBAIUCA YCi BapiaHTH
poskimagy poboru 3 nBoMa BUXigHMMMK (Lie HO3BOMsSE Yy BUIAAKY, KOMM ORMH 3
IpalliBHUKIB OTPUMYE JTiKapHAHMI, 3aJIy4UTH iHIIOTO IpalliBHMKA, AKUI Ha JaHUI
MOMeHT Mae Buximuuit). [lifmpueMcTBO Ipaljfoe MO TIDKHEBOMY rpadiky, sKuit
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Tabnuus 1
KinbkicTb NpauiBHMKIB HAa NEBHUIN OEHb TUXHS

MoHepinok |BieTopok |Cepepna Yeteep |M’atHuusa |[CyGoTa Hepinga

15 14 16 18 22 20 19
Ta6bnuus 2
TwxHeBMIN rpadik podoTK NpauiBHUKIB 3 PisHUMK rpadikamy BUXiAHUX

Ne rpagaix MoHepi- |BieTo- |Cepepa |YeT- M’ar- |Cy6o- |Hegpi-

BUXIHUX JNOK pok Bep HUUA |Ta ns

1 [oH.-BIiBT. 0 0 1 1 1 1

2 BiBT.-cep. 1 0 0 1 1 1 1
3 Cep.-yeT. 1 1 0 0 1 1 1
4 YeT.-n'saTH. 1 1 1 0 0 1 1
5 [TaTH.-cy6. |1 1 1 1 0 0 1
6 Cy6.-Heq. 1 1 1 1 1 0 0
7 Hen.-noH. 0 1 1 1 1 1 0
8 Cy6ota 1 1 1 1 1 0 1
9 Hepnins 1 1 1 1 1 1 0

BUMAarae pisHol KiZbKOCTi NparjiBHMKIB y pi3Hi aHi TiokHsa. HeobxifHa KimbkicTb
IpaliBHIKIB HA [IEBHUIT JeHb TVDKHsI HaBeleHa y Tabmmmi 1.

[epenbayaernbcs, 110 BifoMa MiHiManbHA HEOOXigHA KilbKIiCTh MPALliBHUKIB IS
KOXXHOTO AHs TVOKHA. HeoOXxigHo mifmibpaTy Taky 4mcenbHICTb NpauiBHUKIB, 1106
OTpMMATU MiHIMaJbHMUII PO3Mip CYMapHOI TV)KHEBOI OIUIaTM IIpalliBHUKIB
HiJIpUEMCTBA.

Y rtabmuui 2 HaBefmeHWil TIDKHeBUIT rpadik pobOOTH MPaliBHUKIB 3 pi3sHUMU
rpadikaMy BUXiTHUX.

TuxueBuit rpadik BUXIHUX CKIAAETHCSA TAKMM YMHOM, 1100 KOXKEH MpaIiiBHUK
IPOTATOM TVDKHSI MaB OfYH a0 IBa BUXIFHNX IOCIi/Nb, HAIPUK/IAM: OFUH IPAIliBHUK
Mae BUXifiHi (ITOHeRiNmOK-BIBTOPOK), iHIIMIT - (BIBTOPOK-cepena) i Tak Aai, SK ImokKa-
3aHO y Tabmuui 2 TaK, o rpadik BUXiFHNX BUXOAUTH KOB3HUM, a BCi MpalliBHUKK
¢dbopmyrorbest y 9 Kareropiit, BifnosigHux 9 rpadikamu BUXiTHUX.

3HayeHHsA Tab/uIli 2 TOLiNbHO MPECTABUTI Y BUITIAZ MaTpuLii 3Hadenb (I, ),

Ie
(1)

i

/ 1, sixwgo npasyienux 3 i-m epagixom 6UXiOHUX Npayioe 6 K-il OeHb pobomu
ik = .
0. 6 iHwomy eunaoxy

CoopmynoeMo MaTeMaTYHy MOfeNb 3a4avi onTmmisauii rpadikiB 3aiHATOCTI
IpAIiBHMKIB 3 KOB3HNM TPpadikoM BUXiIHUX.

LlinboBa ¢yHKIia: 7 2
CIle. + cZle. — min
i=1 i=1
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A B © D E F G H | J
1 |Nerpadika |Ipadik BuxigHux Mpaui Ionenitor |BisTopox |Cepeaa |Yersep |II'srumus |Cydora |Heaias
2 1 Mon-BisT 7 0 0 1 1 1 1 1
3 2 BisT-Cep 4 1 0 0 1 1 1 1
4 3 Cep-Yets 5 1 1 0 0 1 1 1
5 4 Yets-M'at 1 1 1 1 0 0 1 1
6 5 M'aT-Cy6 2 1 1 1 1 0 0 1
7 6 Cy6-Heg 3 1 1 1 1 1 0 0
8 7 BockpeceHbe-MH 3 0 1 1 1 1 1 0
9 8 Cyborta 0 1 1 1 1 1 0 1
10 9 Hegina 0 1 1 1 1 1 1 0
a1l Bcboro 25 15 14 16 19 22 20 19
HeobxigHa KiNbKicTb MpaLiBHMKIE N0 AHAM
12 TUXHA 15 14 16 18 22 20 19
13 TwkHeBa onnata npauj X
!
14 1-7 rpagikis 8-9 rpagika e
15 2000 2800(| | YeraHosuTb Lenesyto sueiiky: [
ig CymapHa TvxKHEBa onnata 50000]| | PasHoii: MaBKCHMaNIbHOMY 3HAUEH I ) aHavenmo: 0
| @) MUHUMENBHOMY HAUEHNIO
18 P
[ Mamenga auediku:
19
01 $C§2:5C510 (%] [ npeanonoxsme
21 OrpaHuyeHus: [M]
22 $C$2:5C$10 = uenoe - [JobaeuTb
23] $D$11:6J511 >= $D$12:$1512
1
u
25 - YpanuTe
2
26
27

Puc. 1. Po3paxyHkoBa chopmMa 3agadi onTuMisalii rpacika 3anHATOCTi NpavuiBHUKIB

fie ¢, — TUKHEBA OI/IaTa palli po6iTHMKa, Mao4oro i- (i=1,..,7) rpadik Buxignux;
¢, - TXKHeBa OT/IaTa npaili po6iTHuKa, Marooro 8 a6o 9 rpadix BuxigHmx;

X, — KiTbKiCTh TIpaI[iBHNKIB, MPAIIOIYMX 3 i-M Tpadikom BUXiHNX.

O6MeXeHHS 3afmadi:

m
zlik X, S Py
in1

X; —yini
Ie m — KinbKicTb rpadikiB BUXiFHUX Y BigmoBigHOCTI 3 Tabnuiero 1 (m=9);
k - KinpKicTb IHIB Y TUIK/IEHB;
P, — 3a7aHa MiHiMaabHA KiNMbKiCTh pOGITHNMKIB, Mparorunx y k- leHb TYOKHS;
I, - BusHavaeTncs 3a hopmymnomwo (1).
MateMaTyHa MOJENIb BITHOCUTBCA IO KIACy 3ajad JiHITHOrO MporpaMyBaHHA.

Ina 3py4HOCTi pO3yMiHHA i HAOYHOCTI INpe[CTaB/lI€HHA pPe3yIbTaTiB ONTMMi3alii
BuKopucToByeTbcst MS Excel.

Y poboti po3pobneHa i HaBefeHa MaTeMaTMYHA MOZENb 3afadi OmTMMizaiil

KOB3HOrO rpagiky po6oTu mepcoHany miAIPUEMCTB, @ TAKOXK 3[i/ICHEHO peasiisaliito
iei moperri B MS Excel. Ha ocHOBI po3po6ieHoi Mofieni € MOXX/TMBICTh OLEPaTUBHO

do

PMyBaTy OITUMAaJIbHUI TYDKHEBUI rpagik 3aiiHATOCTI IpalliBHUKIB, 110 MiHiMi3ye

TYDKHEBMI Ta MicAYHMIT POHAY 3apOo6ITHOI IIaTu.
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METHODS OF STATISTICAL DATA ANALYSIS AND TOOLS FOR

THEIR IMPLEMENTATION

Torbiievskyi O., Shyrokopetlieva M., Hruzdo I.
Kharkiv National University of Radio Electronics

Keywords: Statistics, statistical data analysis, analysis methods, analytical model,

python, statistical data analysis tools

In this article we will describe meth-
ods of statistical data analysis, describe
tools that can be used, along with describ-
ing tools which we are used for.

It is not always possible to construct
an analytical model, as a functional de-
pendence of the output parameter of the
system on the input parameters. In
these cases, use the construction of sta-
tistical models. Under the statistical
modeling refers to the playback using
electronic computers (computers) of
the functioning of a probabilistic model
of an object. Statistical models have
been developed as a Monte Carlo meth-
od. Monte Carlo methods are usually
called methods for solving various
problems, based on the simulation of
random variables on a computer. The
tasks of statistical modeling are to use
the computer to reproduce the behavior
of statistical models, establishing a con-
nection between the modeling algo-
rithms and algorithms for solving prob-
lems of computational mathematics us-
ing the Monte Carlo method and, on
this basis, construct computationally
friendly models that allow one to obtain
the necessary characteristics of the ob-
ject. To do this, you must learn:

- using special methods and tools to
develop programs for the implementation
of random numbers;

— with the help of these numbers to get
the implementation of random variables
or random processes with more complex
distribution laws;

- using the obtained implementations
to calculate the values of the quantities
characterizing the model, and to process
the results of experiments.

Simulation of random processes is
based on the basic distributions of ran-
dom variables.

Any statement about the general pop-
ulation (random value), which is verified
by the results of observations (sample), is
called a statistical hypothesis.

There are two types of hypotheses:
parametric (hypotheses about the distri-
bution parameters of a known type) and
nonparametric ones (hypotheses about
the type of the unknown distribution). It
is customary to distinguish between sim-
ple hypotheses, containing only one as-
sumption, and complex hypotheses,
which contain two or more assumptions.

The object of research in applied sta-
tistics is the statistical data obtained as a
result of observations or experiments.
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Statistical data is a collection of objects
(observations, cases) and signs (variables)
characterizing them. For example, the
objects of study - countries of the world
and signs, - their geographical and eco-
nomic indicators characterizing: the con-
tinent; terrain height above sea level; av-
erage annual temperature; country’s place
in the list of quality of life, the share of
GDP per capita; public spending on
health, education, army; average life ex-
pectancy; unemployment rate, illiterate;
quality of life index, etc.

Variables are values that can take on
different values as a result of measure-
ment.

Independent variables are variables
whose values can be changed during the ex-
periment, and dependent variables are vari-
ables whose values can only be measured.

Variables can be measured at different
scales. The difference in scales is deter-
mined by their information content. Con-
sider the following types of scales, pre-
sented in order of increasing their infor-
mativeness: nominal, ordinal, interval,
scale of relations, absolute. These scales
also differ from each other in the number
of admissible mathematical operations.
The “poorest” scale is the nominal one,
since not a single arithmetic operation is
defined, the “rich” itself is absolute.

Measurement in the nominal (classifi-
cation) scale means the determination of
the belonging of an object (observation)
to a particular class. For example: gender,
type of military, profession, continent, etc.
In this scale, you can only count the num-
ber of objects in the classes — the fre-
quency and relative frequency.

Measurement in the ordinal (rank)
scale, in addition to determining the class
of membership, allows you to streamline
the observations by comparing them with
each other in some respect. However, this
scale does not determine the distance be-
tween the classes, but only which of the
two observations is preferable. Therefore,
ordinal experimental data, even if they
are depicted in figures, cannot be regard-
ed as numbers and perform arithmetic
operations on them. In this scale, in addi-
tion to calculating the frequency of the
object, you can calculate the rank of the
object. Examples of variables measured in
the ordinal scale: student marks, prizes in
competitions, military ranks, a country’s
place in the list of quality of life, etc.
Sometimes nominal and ordinal variables
are called categorical, or grouping, as they
allow for the division of research objects
into subgroups.

When measured on an interval scale,
the ordering of observations can be per-
formed so precisely that the distances be-
tween any two of them are known. The
scale of intervals is unique up to linear
transformations (y = a_+ b). This means
that the scale has an arbitrary point of
reference - conditional zero. Examples of
variables measured in the interval scale:
temperature, time, altitude of the terrain
above sea level. Above the variables in this
scale, you can perform the operation of
determining the distance between obser-
vations. Distances are full numbers and
you can perform any arithmetic opera-
tions on them.

The scale of relations is similar to the
interval scale, but it is unique up to a
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transformation of the form y = a . This
means that the scale has a fixed point of
reference — an absolute zero, but an arbi-
trary scale of measurement. Examples of
variables measured in the relationship
scale: length, weight, current strength,
amount of money, society’s expenses for
health care, education, army, life expec-
tancy, etc. The measurements in this scale
are full-fledged numbers and any arith-
metic can be performed on them.

The absolute scale has both absolute
zero and an absolute unit of measure
(scale). An example of an absolute scale is
a numerical line. This scale is dimension-
less, so measurements in it can be used as
an indicator of the degree or base of the
logarithm. Examples of measurements in
absolute scale: the proportion of unem-
ployment; illiteracy rate, quality of life
index, etc.

Most statistical methods relate to
methods of parametric statistics, which
are based on the assumption that a ran-
dom vector of variables forms a multidi-
mensional distribution, usually normal or
converted to a normal distribution. If this
assumption is not confirmed, you should
use non-parametric methods of mathe-
matical statistics.

Correlation analysis

Between variables (random variables)
there may be a functional relationship,
manifested in the fact that one of them is
defined as a function of the other. But
between variables there may be a connec-
tion of another kind, manifested in the
fact that one of them reacts to a change in
the other by changing its law of distribu-

tion. Such a connection is called stochas-
tic. It appears when there are common
random factors affecting both variables.
As a measure of the dependence between
variables, the correlation coefficient (r) is
used, which varies from -1 to +1. If the
correlation coefficient is negative, it
means that with an increase in the values
of one variable, the values of the other
decrease. If the variables are independent,
then the correlation coefficient is 0 the
opposite is true only for variables with a
normal distribution). But if the correla-
tion coefficient is not equal to 0 variables
are called uncorrelated), then this means
that there is a relationship between the
variables. The closer the value of r to 1,
the stronger the dependence. The correla-
tion coefficient reaches its limiting values
of +1 or -1, if and only if the relationship
between the variables is linear. Correla-
tion analysis allows you to set the strength
and direction of the stochastic relation-
ship between variables (random varia-
bles). If the variables are measured at least
on an interval scale and have a normal
distribution, then the correlation analysis
is performed by calculating the Pearson
correlation coefficient, otherwise Spear-
man, tau Kendal, or Gamma correlations
are used.

Regression analysis

In regression analysis, the relationship
of one random variable from one or sev-
eral other random variables is modeled.
In this case, the first variable is called de-
pendent, and the rest - independent. The
choice or assignment of dependent and
independent variables is arbitrary (condi-
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tional) and is made by the researcher de-
pending on the task he is solving. Inde-
pendent variables are called factors, re-
gressors, or predictors, and the dependent
variable is called the score, or response.

If the number of predictors is 1, the
regression is called simple, or one-factor,
if the number of predictors is greater than
1 - multiple or multifactorial. In the gen-
eral case, the regression model can be
written as follows:

y = (x) Xpo X)),

where y is the dependent variable (re-
sponse), X, (i = ..., n) are predictors (fac-
tors), n is the number of predictors.

Through regression analysis, we can
solve a number of important problems for
the problem under study:

1). Reduction of the dimension of the
space of the analyzed variables (factor
space), due to the replacement of a part of
the factors of one variable by the re-
sponse. More fully, this problem is solved
by factor analysis.

2). Quantitative measurement of the
effect of each factor, i.e. multiple regres-
sion allows the researcher to ask a ques-
tion (and probably get an answer) about
“what is the best predictor for... At the
same time, the impact of individual fac-
tors on the response becomes clearer, and
the researcher better understands the na-
ture of the phenomenon being studied.

3). Calculation of the predicted re-
sponse values for certain values of factors,
i.e. regression analysis creates a basis for a
computational experiment in order to get
answers to questions like “What will hap-
penif..”.

4). In the regression analysis, a causal

mechanism appears more explicitly. The
forecast is more amenable to meaningful
interpretation.

Canonical analysis

Canonical analysis is intended to ana-
lyze the dependencies between two lists of
features (independent variables) charac-
terizing objects. For example, one can
study the relationship between various
adverse factors and the appearance of a
certain group of symptoms of the disease,
or the relationship between two groups of
clinical and laboratory indicators (syn-
dromes) of a patient. Canonical analysis is
a generalization of multiple correlation as
a measure of the relationship between one
variable and many other variables. As you
know, multiple correlation is the maxi-
mum correlation between one variable
and a linear function of other variables.
This concept was generalized in the case
of a relationship between sets of varia-
bles - attributes characterizing objects. It
is enough to restrict ourselves to consid-
ering a small number of the most corre-
lated linear combinations from each set.
Suppose, for example, the first set of vari-
ables consists of signs y,...., u, the second
set consists of - X,..., X, then the relation-
ship between these sets can be estimated
as a correlation between linear combina-
tionsay +ay, +..+ay,bx +bx +..
+ b x ,, which is called the canonical cor-
relation. The task of canonical analysis is
to find the weights in such a way that the
canonical correlation is maximal.

Methods for comparing averages

In applied research, there are often
cases when the average result of a certain
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sign of one series of experiments differs
from the average result of another series.
Since averages are measurement results,
then, as a rule, they always differ, the
question is whether the detected discrep-
ancy of averages can be explained by in-
evitable random experimental errors or it
is caused by certain reasons. If we are
talking about comparing two means, then
Student’s criterion (t-criterion) can be ap-
plied. This is a parametric criterion, since
it is assumed that the trait has a normal
distribution in each series of experiments.
Currently, it has become fashionable to
use non-parametric criteria for compar-
ing average

Comparison of average results is one
of the ways to identify the dependencies
between the variable signs characterizing
the studied set of objects (observations).
If, when dividing research objects into
subgroups using a categorical independ-
ent variable (predictor), the hypothesis
about the average inequality of a certain
dependent variable in subgroups is true,
then this means that there is a stochastic
relationship between this dependent vari-
able and the categorical predictor. For
example, if it is established that the hy-
pothesis about the equality of the average
physical and intellectual development of
children in the groups of mothers who
smoked and did not smoke during preg-
nancy is incorrect, then this means that
there is a relationship between smoking a
mother of a child during pregnancy and
his intellectual and physical development.

The most common method of com-
paring average variance analysis. In the
terminology of analysis of variance, the

categorical predictor is called a factor.
Analysis of variance can be defined as
a parametric, statistical method designed
to assess the influence of various factors
on the result of an experiment, as well as
for the subsequent planning of experi-
ments. Therefore, in the analysis of vari-
ance, it is possible to investigate the de-
pendence of a quantitative trait on one or
several qualitative signs of factors. If one
factor is considered, then one-factor anal-
ysis of variance is used; otherwise, multi-
variate analysis of variance is used.

Frequency analysis

Frequency tables, or as they are also
called single-entry tables, are the simplest
method for analyzing categorical varia-
bles. Frequency tables can also be success-
fully used to study quantitative variables,
although it may be difficult to interpret
the results. This type of statistical study is
often used as one of the procedures for
exploratory analysis to see how the vari-
ous groups of observations are distributed
in the sample, or how the value of the
characteristic is distributed in the interval
from minimum to maximum. As a rule,
frequency tables are graphically illustrat-
ed using histograms.

Crosstabulation (conjugation)
Crosstabulation (conjugation) is the
process of combining two (or several)
frequency tables so that each cell in the
constructed table is represented by a sin-
gle combination of values or levels of
tabulated variables. Crosstab allows you
to combine the frequency of occurrence
of observations at different levels of the
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factors under consideration. Investigating
these frequencies, it is possible to identify
the links between tabulated variables and
explore the structure of this relationship.
Usually tabulated categorical or quantita-
tive variables with a relatively small num-
ber of values. If it is necessary to tabulate
a continuous variable (suppose blood
sugar levels), then it should first be re-
coded, dividing the range of change into a
small number of intervals (for example,
level: low, medium, high).

Matching analysis

Compliance analysis compared to fre-
quency analysis contains more powerful
descriptive and exploratory methods for
analyzing two-input and multi-input ta-
bles. The method, as well as contingency
tables, allows us to investigate the struc-
ture and relationship of the grouping
variables included in the table. In the clas-
sical correspondence analysis, the fre-
quencies in the contingency table are
standardized (normalized) so that the
sum of the elements in all cells is 1.

One of the goals of correspondence
analysis is to represent the contents of the
table of relative frequencies in the form of
distances between individual rows and /
or columns of the table in a space of lower
dimension.

Cluster analysis

Cluster analysis is a method of classifi-
cation analysis; its main purpose is to di-
vide the set of objects and signs into ho-
mogeneous in some sense groups, or
clusters. This is a multidimensional statis-
tical method, so it is assumed that the

source data may be of a significant
amount, i.e. Both the number of objects of
study (observations) and signs character-
izing these objects can be significantly
large. The big advantage of cluster analy-
sis is that it enables the splitting of objects
not by one feature, but by a number of
features. In addition, cluster analysis, in
contrast to most mathematical-statistical
methods, does not impose any restric-
tions on the type of objects under consid-
eration and allows us to investigate a lot of
source data of almost arbitrary nature.
Since clusters are groups of homogeneity,
the task of cluster analysis is to divide
their set into m (m - integer) clusters
based on the characteristics of objects so
that each object belongs to only one split-
ting group. In this case, the objects be-
longing to the same cluster must be ho-
mogeneous (similar), and the objects be-
longing to different clusters must be het-
erogeneous. If clustering objects are
represented as points in an n-dimensional
feature space (n is the number of features
characterizing objects), then the similari-
ty between objects is defined through the
concept of the distance between points,
since it is intuitively clear that the smaller
the distance between objects, the more
similar they are.

Discriminant analysis

Discriminant analysis includes statis-
tical methods for classifying multidimen-
sional observations in situations where
the researcher has so-called training sam-
ples. This type of analysis is multidimen-
sional, since it uses several features of the
object, the number of which can be arbi-
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trarily large. The purpose of discriminant
analysis is to classify it on the basis of
measuring various characteristics (fea-
tures) of an object, that is, to refer to one
of several specified groups (classes) in
some optimal way. In this case, it is as-
sumed that the source data, along with
the features of the objects, contain a cate-
gorical (grouping) variable, which deter-
mines the belonging of the object to one
or another group. Therefore, the discrimi-
nant analysis provides for checking the
consistency of the classification carried
out by the method with the initial empiri-
cal classification. The optimal method is
understood as either a minimum of the
expectation of losses or a minimum of the
probability of a false classification. In the
general case, the problem of discrimina-
tion (discrimination) is formulated as
follows. Let the result of observation over
an object is the construction of a k-di-
mensional random vector X = (X, X,...,
X)s where X,, X,..., X, are signs of the
object. It is required to establish a rule ac-
cording to which, according to the values
of the coordinates of the vector X, an ob-
ject is assigned to one of the possible sets
ofi,i=1, 2,..., n. Methods of discrimina-
tion can be divided into parametric and
non-parametric. In parametric it is known
that the distribution of the vectors of
signs in each set is normal, but there is no
information about the parameters of these
distributions. Non-parametric methods
of discrimination do not require knowl-
edge of the exact functional form of dis-
tributions and allow solving discrimina-
tion problems on the basis of insignificant
a priori information about the sets, which

is especially valuable for practical applica-
tions. If the conditions of applicability of
discriminant analysis are met - inde-
pendent variables — signs (they are also
called predictors) should be measured at
least on an interval scale, their distribu-
tion should be in accordance with the
normal law, it is necessary to use the clas-
sical discriminant analysis, otherwise the
method of general discriminant analysis.

Factor analysis

Factor analysis is one of the most
popular multidimensional statistical
methods. If cluster and discriminant
methods classify observations by dividing
them into homogeneity groups, then fac-
tor analysis classifies the signs (variables)
describing the observations. Therefore,
the main purpose of factor analysis is to
reduce the number of variables based on
the classification of variables and the defi-
nition of the structure of the relationships
between them. The reduction is achieved
by identifying hidden (latent) common
factors explaining the connections be-
tween the observed signs of the object, i.e.
instead of the initial set of variables, it will
be possible to analyze data on selected
factors, the number of which is signifi-
cantly less than the initial number of in-
terrelated variables.

Classification trees

Classification trees are a method of
classification analysis that allows predict-
ing the belonging of objects to a particu-
lar class depending on the corresponding
values of the attributes characterizing the
objects. Attributes are called independent
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varjables, and a variable indicating that
objects belong to classes is called depend-
ent. In contrast to the classical discrimi-
nant analysis, classification trees are capa-
ble of performing one-dimensional
branching on variables of various types,
categorical, ordinal, interval. There are no
restrictions on the distribution of quanti-
tative variables. By analogy with discrimi-
nant analysis, the method makes it possi-
ble to analyze the contributions of indi-
vidual variables to the classification pro-
cedure. Classification trees can be, and
sometimes are, very complex. However,
the use of special graphic procedures al-
lows us to simplify the interpretation of
the results even for very complex trees.
The possibility of graphical presentation
of results and ease of interpretation large-
ly explain the great popularity of classifi-
cation trees in applied areas, however, the
most important distinguishing features of
classification trees are their hierarchy and
wide applicability. The structure of the
method is such that the user has the abil-
ity to build trees of arbitrary complexity
by controlled parameters, achieving mini-
mal classification errors. But according to
a complex tree, due to the large set of de-
cision rules, it is difficult to classify a new
object. Therefore, when building a classi-
fication tree, the user must find a reason-
able compromise between the complexity
of the tree and the complexity of the clas-
sification procedure. The wide scope of
applicability of classification trees makes
them a very attractive tool for analyzing
data, but one should not assume that it is
recommended to use it instead of tradi-
tional methods of classification analysis.

On the contrary, if the more rigorous
theoretical assumptions imposed by tra-
ditional methods are fulfilled and the se-
lective distribution has some special
properties (for example, the correspond-
ence of the distribution of variables to a
normal law), then it will be more efficient
to use traditional methods. However, as a
method of exploratory analysis or as a last
resort, when all traditional methods fail,
classification trees, according to many
researchers, have no equal.

Principal component analysis and
classification

In practice, there is often a problem of
analyzing data of a large dimension. The
method of analysis of the main compo-
nents and classification allows to solve
this problem and serves to achieve two
goals:

- reduction of the total number of
variables (data reduction) in order to ob-
tain “main” and “non-correlating” varia-
bles;

— classification of variables and obser-
vations, using the factor space under con-
struction.

The method has similarities with the
factor analysis in the production part of
the tasks to be solved, but it has several
significant differences:

- when analyzing the main compo-
nents, iterative methods are not used to
extract factors;

— along with active variables and ob-
servations used to extract the principal
components, you can set auxiliary varia-
bles and / or observations; then auxiliary
variables and observations are projected
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onto the factor space calculated on the
basis of active variables and observations;

— the listed possibilities allow using
the method as a powerful tool for classify-
ing both variables and observations si-
multaneously.

The solution of the main problem of
the method is achieved by creating a vec-
tor space of latent (hidden) variables (fac-
tors) with a dimension less than the origi-
nal one. The initial dimension is deter-
mined by the number of variables for
analysis in the source data.

Multidimensional scaling

The method can be considered as an
alternative to factor analysis, in which a
reduction in the number of variables is
achieved, by identifying latent (not di-
rectly observable) factors explaining the
relationships between the observed vari-
ables. The goal of multidimensional scal-
ing is the search and interpretation of la-
tent variables that enable the user to ex-
plain the similarities between objects de-
fined by points in the original feature
space. Indicators of the similarity of ob-
jects in practice can be distances or de-
grees of communication between them.
In factor analysis, similarities between
variables are expressed using a matrix of
correlation coefficients. In multidimen-
sional scaling, an arbitrary type of object
similarity matrix can be used as input
data: distances, correlations, etc. Despite
the fact that there are many similarities in
the nature of the issues studied, the meth-
ods of multidimensional scaling and fac-
tor analysis have a number of significant
differences. Thus, factor analysis requires

that the data under investigation obey a
multidimensional normal distribution,
and the dependencies are linear. Multidi-
mensional scaling does not impose such
restrictions; it can be applicable if a ma-
trix of pairwise similarities of objects is
specified. In terms of the differences in
the results obtained, factor analysis tends
to extract more factors — latent variables
as compared to multidimensional scaling.
Therefore, multidimensional scaling of-
ten leads to easier interpretable solutions.
However, it is more significant that the
multidimensional scaling method can be
applied to any type of distance or similar-
ity, while factor analysis requires that the
correlation matrix of variables be used as
the source data or the correlation matrix
is first calculated from the source data
file. The main assumption of multidimen-
sional scaling is that there is a certain
metric space of essential basic character-
istics, which implicitly served as the basis
for the obtained empirical data on the
proximity between pairs of objects.
Therefore, objects can be represented as
points in this space. It is also assumed that
closer objects (in the original matrix) cor-
respond to smaller distances in the space
of basic characteristics. Therefore, multi-
dimensional scaling is a set of methods
for analyzing empirical data on the prox-
imity of objects, which is used to deter-
mine the dimension of the space of the
characteristics of measured objects that
are essential for a given substantive task
and the configuration of points (objects)
in this space is constructed. This space
(“multidimensional scale”) is similar to
commonly used scales in the sense that
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certain positions on the axes of space cor-
respond to the values of the essential
characteristics of the measured objects.
The logic of multidimensional scaling can
be illustrated in the following simple ex-
ample. Suppose there is a matrix of pair-
wise distances (i.e., similarity of some
features) between some cities. Analyzing
the matrix, it is necessary to arrange the
points with the coordinates of cities in a
two-dimensional space (on the plane),
keeping the real distances between them
to the maximum. The resulting placement
of points on the plane can later be used as
an approximate geographical map. In the
general case, multidimensional scaling
allows you to position objects (cities in
our example) in a space of some small
dimension (in this case it is equal to two)
in order to adequately reproduce the ob-
served distances between them. As a re-
sult, these distances can be measured in
terms of the latent variables found. So, in
our example, distances can be explained
in terms of a pair of geographical coordi-
nates North / South and East / West.

Structural equation modeling (causal
modeling)

The recent progress in the field of
multidimensional statistical analysis and
analysis of correlation structures, com-
bined with the latest computational algo-
rithms, served as the starting point for the
creation of a new, but already recognized,
structural equation modeling technique
(SEPATH). This extraordinarily powerful
technique of multidimensional analysis
includes methods from various fields of
statistics, multiple regression and factor

analysis obtained here a natural develop-
ment and association.

The object of modeling structural
equations are complex systems, the inter-
nal structure of which is not known
(“black box”). Observing the parameters
of the system with the help of SEPATH, it
is possible to investigate its structure, to
establish the cause-effect relationships be-
tween the elements of the system.

The formulation of the structural
modeling problem is as follows. Suppose
there are variables for which statistical
moments are known, for example, a ma-
trix of sample correlation coefficients or
covariances. Such variables are called ex-
plicit. They can be characteristics of a
complex system. The real relationships
between the observed explicit variables
can be quite complex, but we assume that
there are a number of hidden variables
that explain the structure of these rela-
tionships with a certain degree of accura-
cy. Thus, with the help of latent variables,
a model of relationships between explicit
and implicit variables is constructed. In
some tasks, latent variables can be consid-
ered as causes, and explicit ones as conse-
quences, therefore, such models are called
causal. It is assumed that hidden varia-
bles, in turn, may be related to each other.
The structure of relations is allowed rath-
er complicated, but its type is postulated -
these are relations described by linear
equations. Some parameters of linear
models are known, some are not, and are
free parameters.

The basic idea of structural equation
modeling is that you can check whether
the variables Y and X are related by the
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linear dependence Y = aX, analyzing their
variances and covariances. This idea is
based on a simple property of the mean
and variance: if you multiply each num-
ber by some constant k, the average value
also multiplies by k, and the standard de-
viation is multiplied by the modulus k.
For example, consider a set of three num-
bers 1, 2, 3. These numbers have an aver-
age of 2 and a standard deviation of 1. If
you multiply all three numbers by 4, then
it is easy to calculate that the average val-
ue will be 8, the standard deviation - 4,
and the variance is 16. Thus, if there are
sets of numbers X and Y connected by the
dependence Y = 4X, then the variance of
Y should be 16 times greater than the
variance of X. Therefore, we can test the
hypothesis that Y and X are related by the
equation Y = 4X, comparing the variances
of the variables Y and X. This idea can be
generalized into several ways AC line as-
sociated system of linear equations. In
this case, the transformation rules be-
come more cumbersome, the calculations
are more complicated, but the basic
meaning remains the same - you can
check whether the variables are related by
a linear relationship by studying their
variances and covariances.

Survival analysis methods

Methods for analyzing survival were
initially developed in medical, biological
research and insurance, but then became
widely used in social and economic sci-
ences, as well as in industry in engineer-
ing problems (analysis of reliability and
failure times). Imagine that the effective-
ness of a new treatment method or drug is

being studied. Obviously, the most im-
portant and objective characteristic is the
average life expectancy of patients from
the moment of admission to the clinic or
the average duration of remission of the
disease. Standard parametric and non-
parametric methods could be used to de-
scribe average lifetimes or remissions.
However, in the analyzed data there is a
significant feature — there may be patients
who survived during the entire observa-
tion period, and in some of them the dis-
ease is still in remission. A group of pa-
tients may also be formed, contact with
whom was lost before the completion of
the experiment (for example, they were
transferred to other clinics). When using
the standard methods of estimating the
average, this group of patients would have
to be eliminated, thereby losing the im-
portant information collected with diffi-
culty. In addition, the majority of these
patients are survivors (recovered) during
the time they were observed, which testi-
fies in favor of a new treatment method
(drug). This kind of information, when
there is no data on the occurrence of the
event of interest to us, is called incom-
plete. If there is evidence of the occur-
rence of the event of interest to us, then
the information is called complete. Ob-
servations that contain incomplete infor-
mation are called censored observations.
Censored observations are typical when
the observed value represents the time
until some critical event occurs, and the
duration of the observation is limited in
time. The use of censored observations
constitutes the specificity of the method
under consideration - a survival analysis.
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In this method, the probabilistic charac-
teristics of the time intervals between the
successive occurrence of critical events
are investigated. Such studies are called
analysis of durations up to the moment of
termination, which can be defined as the
time intervals between the beginning of
observation of an object and the moment
of termination at which the object ceases
to respond to the properties specified for
observation. The purpose of the research
is to determine the conditional probabili-
ties associated with the duration until
termination. Building tables of lifetimes,
fitting the distribution of survival, esti-
mating the survival function using the
Kaplan-Meier procedure are descriptive
methods for studying censored data.
Some of the proposed methods allow you
to compare survival in two or more
groups. Finally, a survival analysis con-
tains regression models for estimating
dependencies between multidimensional
continuous variables with values similar
to lifetimes.

General models of discriminant analy-
sis. If the conditions of applicability of
discriminant analysis (YES) are not satis-
fied - independent variables (predictors)
should be measured at least on an interval
scale, their distribution should be in ac-
cordance with the normal law, it is neces-
sary to use the method of general discri-
minant analysis (ODE). The method has
this name because it uses the general lin-
ear model (GLM) to analyze discriminant
functions. In this module, the analysis of
discriminant functions is considered as a
general multidimensional linear model,
in which the categorical dependent vari-

able (response) is represented by vectors
with codes denoting different groups for
each observation. The ODE method has a
number of significant advantages over the
classical discriminant analysis. For exam-
ple, there are no restrictions on the type of
predictor used (categorical or continu-
ous) or on the type of model being de-
fined; step-by-step selection of predictors
and selection of the best subset of predic-
tors is possible; if there is a cross-test
sample in the data file, the best subset of
predictors can be selected on the basis of
shares misclassification for cross-valida-
tion sampling, etc.

Time series

Time series is the most intensively
developing, promising direction of math-
ematical statistics. By a temporary (dy-
namic) series, we mean the sequence of
observations of a certain sign X (a ran-
dom variable) at successive equally spaced
moments t. Separate observations are
called levels of a series and are denoted x,
t = 1,.., n. In the study of the time series
there are several components:

x,=u+y+ct+e,t=1L.,n,

where u, is a trend, a smoothly chang-
ing component describing the net impact
of long-term factors (population decline,
decrease in income, etc.); — seasonal com-
ponent, reflecting the repeatability of pro-
cesses over a not very long period (day,
week, month, etc.); ct is a cyclic compo-
nent, reflecting the repeatability of pro-
cesses over long periods of time over one
year; t is a random component, reflecting
the influence of non-accounting and reg-
istration of random factors. The first three
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components are deterministic compo-
nents. The random component is formed
as a result of the superposition of a large
number of external factors that have an
individually insignificant effect on the
change in the values of attribute X. Analy-
sis and study of the time series allow us to
build models to predict the values of char-
acteristic X for the future if the sequence
of observations in the past is known.

Neural networks

Neural networks are a computing sys-
tem whose architecture has an analogy
with the construction of nervous tissue
from neurons. The values of the input
parameters are fed to the neurons of the
lowest layer, on the basis of which certain
decisions need to be made. For example,
in accordance with the values of the pa-
tient’s clinical and laboratory parameters,
it is necessary to attribute him to one
group or another according to the severity
of the disease. These values are perceived
by the network as signals transmitted to
the next layer, weakened or amplified de-
pending on the numerical values (weights)
attributed to interneuron connections. As
aresult, a certain value is generated at the
output of the neuron of the upper layer,
which is considered as the answer - the
response of the entire network to the in-
put parameters. In order for the network
to work, it must be “trained” (trained) on
data for which the values of the input pa-
rameters and the correct responses to
them are known. Training consists in the
selection of weights of interneuron con-
nections, providing the greatest proximity
of the answers to the known correct an-

swers. Neural networks can be used to
classify observations.

Planning experiments

The art of arranging observations in a
specific order or conducting specially
planned checks to fully utilize the capa-
bilities of these methods is the content of
the “experiment planning” subject. At
present, experimental methods are widely
used both in science and in various fields
of practical activity. Usually, the main
purpose of a scientific study is to show the
statistical significance of the effect of a
particular factor on the dependent varia-
ble being studied. As a rule, the main
purpose of planning experiments is to
extract the maximum amount of objective
information about the influence of the
studied factors on the indicator (depend-
ent variable) of interest to the researcher
using the smallest number of costly ob-
servations. Unfortunately, in practice, in
most cases, insufficient attention is paid
to research planning. Collect data (as
much as they can collect), and then carry
out statistical processing and analysis. But
in itself, a properly conducted statistical
analysis is not sufficient to achieve scien-
tific certainty, since the quality of any in-
formation obtained as a result of data
analysis depends on the quality of the
data themselves. Therefore, the planning
of experiments is increasingly used in ap-
plied research. The purpose of experi-
mental design methods is to study the
influence of certain factors on the process
under study and the search for optimal
levels of factors that determine the re-
quired level of the flow of this process.
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Quality control cards

In the conditions of the modern world,
the problem of the quality of not only
manufactured products, but also services
rendered to the population is extremely
relevant. The well-being of any firm, or-
ganization or institution largely depends
on the successful solution of this impor-
tant problem. The quality of products and
services is formed in the process of scien-
tific research, design and technological
developments, and is ensured by good
organization of production and services.
But the manufacture of products and the
provision of services, regardless of their
type, is always associated with a certain
inconstancy of the conditions of produc-
tion and supply. This leads to some vari-
ability in the signs of their quality. There-
fore, the relevant issues are the develop-
ment of quality control methods, which
will allow for timely identification of signs
of violation of the technological process
or provision of services. At the same time,
to achieve and maintain a high level of
quality that satisfies a consumer, methods
are needed that are not aimed at eliminat-
ing defects in finished products and ser-
vice inconsistencies, but at warning and
predicting the reasons for their appear-
ance. The control card is a tool that allows
you to track the progress of the process
and influence it (using appropriate feed-
back), preventing its deviations from the
demands made on the process. The toolkit
of quality control charts makes extensive
use of statistical methods based on prob-
ability theory and mathematical statistics.
The use of statistical methods allows, with
limited volumes of the analyzed products

with a given degree of accuracy and reli-
ability to judge the state of the quality of
products. Provides forecasting, optimal
regulation of problems in the field of
quality, making right management deci-
sions not on the basis of intuition, but
with the help of scientific study and iden-
tification of patterns in the accumulated
arrays of numerical information.

Tools

Most popular languages for data anal-
ysis are R and Python. In this article we
will describe mostly Python tools, be-
cause it is more common, more familiar
and easy to understand for most of devel-
opers.

Libraries for formatting and cleaning
data

In our world, everything is confused
and intertwined - the same can be said
about information. A recent study shows
that data cleansing takes up to 60% of the
time from Data Science specialists. And
57% of them believe that this is the most
tiring part of the work. To make this pro-
cess more enjoyable and fast, there are
many libraries, which we will tell you
about.

Dora

This library is designed for explorato-
ry data analysis, namely, to automate the
most painful parts of it, including data
cleansing - a talking example of its work
can be viewed on the project page on
Github.

Datacleaner
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This project can also accept data in the
DataFrame (as the developer claims, “da-
tacleaner is not something magical, just
take the raw text and automatically parse
it it cannot”), and then selects lines with
missing or incorrect values and corrects
them in the way that you tell him (for
example, replaces them with averages or
median values).

PrettyPandas

DataFrames is, of course, a powerful
tool, but it does not create the tables that
you would like to show your boss. Pret-
tyPandas uses the pandas Style API to
make the data frames more digestible.

Tabulate

Tabulate allows you to display lists of
lists (or other iterable structures from it-
erable structures), lists (or other struc-
tures) from dictionaries, two-dimensional
arrays of NumPy, pandas.DataFrame, and
arrays of NumPy records in a convenient
form. And he can upload them not only
to the console, but also in HTML, PHP or
Markdown Extra, which is a very nice ad-
dition.

Scrubadub

Often you have to process confidential
data that you don’t need to give out (for
example, if you work in the health care or
finance sector). Scrubadub comes to the
rescue, which can remove names, phone
numbers, URLs, Skype identifiers and
more from the data list. Naturally, there is
the possibility of flexible settings of what
exactly you want to remove and how.

Arrow

A separate problem for native Python
is working with time. You need to parse
the lines, take into account time zones,
and all this takes many lines of not very
interesting code. The Arrow library
should solve this problem.

Beautifier

This library has a fairly simple task -
to simplify work with URLs and email
addresses. With it, you can parse email
addresses by domains and user names,
and URLs by domains and various pa-
rameters (for example, UTMs or tokens).

Ftfy

The full name of this library is Fixes
text for you. It is designed to turn bad
Unicode strings (“quotes” \ x9d or ul")
into good Unicode strings (“quotes” or i
respectively).

Libraries for data visualization

If you look at the Python Package In-
dex pages, you can find libraries for al-
most any data display, from GazeParser‘a
to track eye movements, to pastalogia to
display the neural network development
in real time. Some of these libraries are
highly specialized, and some can be used
for almost any task. In this compilation,
we present 10 fairly universal Python li-
braries to display data.

GraphLab Create

GraphLab Create is a Python library,
backed by a C++ engine, for quickly
building large-scale, high-performance
data products.
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Here are a few of the features of
GraphLab Create:

Ability to analyze terabyte scale data at
interactive speeds, on your desktop

A Single platform for tabular data,
graphs, text, and images

State of the art machine learning algo-
rithms including deep learning, boosted
trees, and factorization machines

Run the same code on your laptop or
in a distributed system, using a Hadoop
Yarn or EC2 cluster

Focus on tasks or machine learning
with the flexible API

Easily deploy data products in the
cloud using Predictive Services

Visualize data for exploration and pro-
duction monitoring

Pandas

Pandas is an open source, BSD-li-
censed library providing high-perfor-
mance, easy to-use data structures and
data analysis tools for the Python pro-
gramming language. Python has long
been great for data munging and prepara-
tion, but less so for data analysis and
modeling. pandas helps fill this gap, ena-
bling you to carry out your entire data
analysis workflow in Python without hav-
ing to switch to a more domain specific
language like R.

The library provides data structures
and analysis tools. It is good at processing
incomplete, unordered and unmarked
data (just such is most often found in life).

Pandas allows you to replace fairly
complex data operations with one or two
teams. It contains many ready-made
methods of grouping, filtering, combin-

ing data, as well as the ability to recognize
different types of sources.

In the library, you can join tables by
analogy with SQL JOIN. In this case, the
data is taken directly from the files, there-
by eliminating the need for organizing
databases.

Another feature of Pandas is the speed
of work. For example, to group data tables
in 10 million lines, calculate the average
bill and sort the results in descending or-
der, you will need one line of code and
less than five seconds.

Combined with the excellent IPython
toolkit and other libraries, the environ-
ment for doing data analysis in Python
excels in performance, productivity, and
the ability to collaborate. pandas does not
implement significant modeling func-
tionality outside of linear and panel re-
gression; for this, look to statsmodels and
scikit-learn. More work is still needed to
make Python a first class statistical mod-
eling environment, but we are well on our
way toward that goal.

Matplotlib

Matplotlib is a python 2D plotting li-
brary, which for more than 10 years of its
existence has actually become the stand-
ard for rendering in Python. It is low-
level library for creating two-dimensional
diagrams and graphs. With its help, you
can build any graph. However, complex
visualization will require more code than
in advanced libraries, but it produces
publication quality figures in a variety of
hardcopy formats and interactive envi-
ronments across platforms. matplotlib
can be used in python scripts, the python
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and ipython shell, web application serv-
ers, and six graphical user interface tool-
kits. matplotlib tries to make easy things
easy and hard things possible. You can
generate plots, histograms, power spectra,
bar charts, errorcharts, scatterplots, etc,
with just a few lines of code.

Many modern graphing libraries are
designed to work in conjunction with
matplotlib. Some libraries, for example,
pandas or Seaborn, are wrappers over
matplotlib. However, along with the
breadth of opportunities comes and com-
plexity in the device, and, as a result,
working with the library is also not always
easy. Another disadvantage is the design
in the spirit of the 90s, which is clearly not
suitable for presentations. The later, how-
ever, has to decide release 2.0.

For simple plotting the pyplot interface
provides a MATLAB-like interface, partic-
ularly when combined with IPython. For
the power user, you have full control of line
styles, font properties, axes properties, etc,
via an object oriented interface or via a set
of functions familiar to MATLAB users.

Scikit-Learn

Scikit-Learn is a simple and efficient
tool for data mining and data analysis.
What is so great about it is that it’s accessi-
ble to everybody, and reusable in various
contexts. It is built on NumPy,SciPy, and
mathplotlib. Scikit is also an open source
that is commercially usable — BSD licence.
Scikit-Learn has the following features:

Classification — Identifying to which
category an object belongs to

Regression - Predicting a continuous-
valued attribute associated with an object

Clustering - Automatic grouping of
similar objects into sets

Dimensionality Reduction - Reducing
the number of random variables to con-
sider

Model Selection - Comparing, vali-
dating and choosing parameters and
models

Preprocessing - Feature extraction
and normalization

Spark

Spark consists of a driver program that
runs the user’s main function and exe-
cutes various parallel operations on a
cluster. The main abstraction Spark pro-
vides is a resilient distributed dataset
(RDD), which is a collection of elements
partitioned across the nodes of the cluster
that can be operated on in parallel. RDDs
are created by starting with a file in the
Hadoop file system (or any other Ha-
doop-supported file system), or an exist-
ing Scala collection in the driver program,
and transforming it. Users may also ask
Spark to persist an RDD in memory, al-
lowing it to be reused efficiently across
parallel operations. Finally, RDDs auto-
matically recover from node failures.

A second abstraction in Spark is
shared variables that can be used in paral-
lel operations. By default, when Spark
runs a function in parallel as a set of tasks
on different nodes, it ships a copy of each
variable used in the function to each task.
Sometimes, a variable needs to be shared
across tasks, or between tasks and the
driver program. Spark supports two types
of shared variables: broadcast variables,
which can be used to cache a value in
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memory on all nodes, and accumulators,
which are variables that are only “added”
to, such as counters and sums.

Ggplot

Ggplot is based on ggplot2 graph-
ing system in the R language) and uses
the principles of Grammar of Graph-
ics. As a result, working with it is very
different from working with matplot-
lib. If you believe the author, the li-
brary is not designed to create complex
personalized graphs, but rather fo-
cused on simplicity.

Bokeh

Bokeh also uses Grammar of Graphics,
however, unlike ggplot, it is not ported from
R, but written in Python itself. The library
supports uploading as JSON objects, into
HTML documents or interactive web ap-
plications, as well as supporting data trans-
mission in real time and as streams.

Pygal

The main advantages of this library
are extreme simplicity, the ability to up-
load data to SVG files (neatly, with large
amounts of SVG data, you probably
should not be used because of perfor-
mance problems) and the ability to em-
bed the result of your work into web ap-
plications.

Plotly

Just like Pygal and Bokeh, Plotly is
adapted to work in interactive web ap-
plications. Its unique features are con-
tour graphics, dendograms and 3D
drawings.

Geoplotlib

As the name suggests, Geoplotlib is
designed to work with maps. Pyglet is re-
quired for its operation (object-oriented
interface). Since practically none of the
other libraries offer an API for working
with maps, it is very nice to have one that
is specially sharpened for them.

Gleam

This library was written under the inspi-
ration of the Shiny package for the R lan-
guage. It allows you to turn data analysis
results into interactive web applications us-
ing only Python scripts, i.e. You do not need
to know any HTML, or CSS, or JavaScript.
Gleam can work with any Python visualiza-
tion library. By creating a graph, you can
connect filter fields to it so that users can
sort and select the data they need.

Missingno

If libraries for clearing input data from
missing fields (by deleting such records
entirely or substituting averages / median
values) do not suit you, then you can eas-
ily visualize data completeness using
Missingno. The library can not only visu-
alize the data, but also sort them or select
them depending on the correlations with,
say, dendograms.

Leather

The creator of Leather, Christopher
Groskop, successfully described his creation:
“Leather is a drawing library for Python for
those who need a schedule right now, and he
doesn't care how perfect it is” It is designed to
work with all types of data and outputs data
to SVG, so you can scale the graphics without
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losing quality (by the way, we have a great
article on vector and bitmap image formats).
The library is quite new, so part of the docu-
mentation is still missing and drawings made
with its help can be made quite primitive, but
again, it’s quite new.

Jupyter

An interactive shell for the Python pro-
gramming language. It provides extended
introspection and additional command syn-
tax; saves input history in all sessions, high-
lights and automatically completes the code.
If you have ever used Mathematica or MAT-
LAB, then you will understand Jupyter.

The web interface is great for research
and primary data processing, testing of
the first versions of the code and step by
step debugging. Using markdown markup
language and libraries for visualization, it
is possible to generate analytical reports
directly in the browser. Or convert the
report into HTML presentation slides.

Using Jupyterhub, you can configure
team collaboration on a server with cor-
porate authorization.

Numpy

The main library of Python, which sim-
plifies working with vectors and matrices. It
contains ready-made methods for various
operations: from creating, changing shape,
multiplying and calculating the matrix de-
terminant to solving linear equations and
singular decomposition. For example, take
this system of equations

Scipy
The library is based on NumPy and

expands its capabilities. Includes linear

algebra methods and methods for work-
ing with probability distributions, integral
calculus and Fourier transforms. For ex-
ample, to perform a T-test of two samples,
it is enough to call the ttest_ind method:
stats.ttest_ind (data_list_1, data_list_2).
SciPy is similar to Matlab and under-
stands the mat format.

Conclusion

At present, it is worth noting the
continuously growing need for forecast-
ing and modeling. The relevance of im-
proving the quality of predictive re-
search is increasing. This requires more
study and development of the main
problems.

Different methods for classifying and
building models allow you to quickly find
dependencies between different data and
allow you to more accurately predict pos-
sible results. And the use of additional li-
braries provides the ability to do it even
faster, at no additional cost.

Forecasting does not boil down to at-
tempts to predict the details of the future
(although in some cases this is necessary).
The forecaster proceeds from the dialecti-
cal determination of the phenomena of the
future, which makes it necessary for the
probability of the future to occur. Forecast-
ing can be effectively carried out to select
the most likely or most desirable, optimal
option when justifying the objectives, plan,
programs, project, general decisions.

As a result, theoretical aspects and
methods of statistical modeling were con-
ducted, as well as tools for their imple-
mentation in the Python programming
language.
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PASPABOTKA OKOHHOTO ITPUJIOKEHUA «TECT
OITPEJIEJTEHUS XAPAKTEPOJIOTMYECKUX CBOVICTB

JINMYHOCTN»

Kosnosckas B. A.
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MexayHapOIHbBIII HAyYHO-y4eOHbIT IIeHTP NH(OPMAIVIOHHBIX TeXHONTOTHUIA
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MaTeMaTUYeCKVX ¥ TEXHUYIECKUX METOJ0B B OMOIOTNN 1 MeIUIINHE,
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folding.

HeobxopumocTs pa3paboTKM KOM-
HBIOTEPHOTO MTPUJIOXKEHN, JAIOIIETO BO3-
MOXXHOCTb He TOJIbKO OIIpeleNsAThb, HO U
OLIEHMBATh XaPAKTEPOIOTUIECKIe CBOII-
CTBa JIMYHOCTI, OOYCIIOB/IEHa OTCYTCTBHU-
€M eJ[IIHOI METOAVIKY OLIeHMBAHIS XapaK-
TEPOJIOTMYIECKNX CBOVICTB JIMYHOCTH, a
TaKKe MPEMMYIeCTBaMy pabOTBI UCIbI-
TYEeMOTO C KOMITBIOTePHBIM BAPUAHTOM.

ITpu paspaboTKe KOMIBIOTEPHBIX
IPWIOXKEHNIT BaXXHO YMeTb Ipeobpaso-
BBIBATh HATYpHblE IIOKA3aTe/ll B YHMU-
GULPOBAaHHYIO OTHOCUTENBHYIO HOPMY,
HO3BOJIAIONIYIO MOMYYUTD OIIEHKY COCTO-
SHUSL CUCTEMBI IO 3TUM IIOKa3aTeNlsM.
Taxoll MeTon IOMy4eHNsA MHTErpasbHOI
oleHKN ObuT paspaboran B MexpgyHa-
POSHOM HAyYHO-y4eOHOM I|eHTpe WH-
($OpPMaLMOHHBIX TEXHOMOTHIT M CUCTEM
(MHYIJ UTuC, r. KneB) u momy4umn Ha-
3BaHUe Mermooa HOPMUPOBAHHOL YHUPDU-

KAyuu pasHoxkauectmeeHHol uHgopmayuu
(MHYPH) [1].

O1eHKa OT/IbHBIX XapaKTepOJIOTN-
YeCKVX CBOVICTB JIMYHOCTY MOXKET OBITH
IIpeficTaB/IeHa B BIJie MHTEIPa/IbHOTO MO-
KasaTesisd, KOTOPBIN PacCUMThIBAETCA KaK
JIVHEHO-B3BelIeHHasA CyMMa OTHOCHU-
TeJIbHBIX 06006IIeHHBIX 3HAYEHIIT OLLEHOK
C COOTBETCTBYIOIIVMI BECOBBIMU KO3(-
¢dumentaMmu. ITOT METOJ, TaKxXe ObLI
paspaboraH rpymnmoit ydeHsix 13 MHYI]
NTuC u monyunun HasBaHMe Memoda ue-
papxuueckoii ceepmxu noxasameneti. OH
[03BOJISIET TOTYYUTb YHUPUIUPOBAH-
HYI0 KOJIMYECTBEHHYI0 MepPY COCTOSHUA
(00001EHHYIO OLIEHKY) OT/E/bHBIX Xa-
PaKTepPONIOTrMYeCKNX CBONCTB JMYHOCTU
B BU/Jie IMHEITHO-B3BelIeHHO CyMMBbI:

n
o= Z o x;
i=1

98



TECHNICS AND TECHNOLOGY. #15

ol Bonpoc 4 uz 126 E:

Mpuxogunocb nu Bam coBepLuaTb NOCTYNKMU,
KoTopble Bbl camu cuutanu HegOCTXKUMUMU ?

e [la

o Het

K cnenytoweny eonpocy

Puc. 1. CKpMHLIOT OnanoroBoro okHa npunoxeHus «TecT onpeaeneHns xapakreponoru-

YEeCKNX CBOWCTB JIMYHOCTU»

rge &; - BecoBble K03(PuIeHTDI
mokasareneif, X; — uH(OpPMaIMOHHbIE
HOKA3aTeNy, 1 — 4YUCI0 MHPOPMAIIOH-
HBIX ITOKasareseit [1]. Becosie koaddu-
IIVIEHTHI ITOKa3aTeseif ompeyiensanmuch SKC-
HEepPTHBIM IIyTeM, Ha OCHOBaHUU MHOTO-
YJC/IEHHBIX JJAHHBIX.

Takum 06pa3oM, MCIIONb30BaHME BbI-
IIeNlepeYnCIeHHbIX MeTOLIOB IIpM paspa-
60TKe KOMIIBIOTEPHBIX IIPUIOKEHNIT, 10~
3BOJIACT He TOJIbKO IIOJIyYaTh OT/e/IbHBIE
OLICHK) XapaKTepOJIOTMYeCKUX CBOVICTB
JIMYHOCTH, HO U MOTyYaTh VX MHTErPasib-
HYIO OIIEHKY.

PesynbraToM mHpofenraHHON pPabOThI
CTajla IpOrpaMMHasA peann3anys OKOH-
HOTO TIpmIoXeHus «TecT onpepeneHMs
XapaKTepPONIOTrMYeCcKUX CBOVICTB JTNYHO-
ctu». IlpumoxeHue NpefcTaBiIAeT Co-
6011 IOC/IeNOBaTeNbHOCTD GOPM, cofep-

JKAIMX BOIPOCHI, IIPELOCTABIISIONINECs
UCIIBITYeMOMY B CIIy4allHOM HOpsAOKe
(Puc. 1). Ilporpamma co3paHa B COOT-
BETCTBMM C OCHOBHBIMU HPUHIUIIAMHU
CO3/laHMA OKOHHBIX NPWIOKEHUI B MH-
TErpUPOBAHHOII Cpefie paspaboTKy Ipo-
rpammHOro obecmeyenuss Microsoft
Visual Studio Ha st3bIKe TPOTPaMMUPO-
BaHms C#.

Komnbroreproe npunoxenue «Tect
omlpefie/leHNA  XapaKTepOoJOTMYeCKUX
CBOJICTB IMYHOCTM» SIBJISIETCSI CAMOCTO-
SITETIbHBIM NIPOTPAMMHBIM MOZY/IEM VH-
(OpMaLVOHHOM TEXHOJIOTUN OLIEHKU
IICUXUYECKOTO COCTOSIHMS 3{0POBbsI [2]
U NIO3BOJIAET He TOJIbKO XPaHUTb VIHJV-
BMJya/TIbHblE JIAaHHbIE Ka)KJOTO II0/Ib30-
BaTe/sl, HO M HaKamauBath MHPOpMa-
MO JIJIsI BO3SMOXXHOCTY ee [aibHeNIIen
CTATUCTIIECKON 06PabOTKIL.
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BI3YANTI3AIILA NIM®PYBAHHS ®AVIIB BIIOYHUMU
CUMETPMYHVMU AITOPUTMAMMU 3 ITIOCUIEHHAM

KPUIITOCTINKOCTI

ITorpomcpka I.C.

KaHJMMIAT MIeJarorivHNX HayK, JOLEHT Kadefpy KOMIT I0TePHIX HayK Ta MPUKIaTHOL
MaTeMaTVKy, MuKonmaiBCcbKMil HalliOHaNbHUI YHiBepCUTET iMeHi

B.O. CyxomnuHcbKOro

Kirrouosi croBa: cumerpuuni anropurmu mudpysanus, RC6, MARS, Rijndael,

Serpent, Twofish, kpunrocrifikicTs, K04

Keywords: symmetric encryption algorithms, RC6, MARS, Rijndael, Serpent,

Twofish, cryptometry, key

Kpunrorpadiuamit saxuct inpopma-
nii — Bup saxucry indopmaril, mo peari-
3y€TbCA LIIIXOM IIepeTBOpeHH:A iHop-
Malii 3 BUKOPMCTAaHHAM CIIelliaTbHUX
(KII0YOBUX) JaHUX 3 METOIO IIPYIXOBYBaH-
Hs/BITHOB/IEHHA 3MicTy iHdopMauii, mia-
TBEP[PKEHHA 1 CIPaB)KHOCTI, LIIICHOCTI,
ABTOPCTBA TOIIO. 3aXMCT JAHUX 3a HOIO-
MOTOI0 I(PYBaHHA — OIHE 3 MOXJIMBUX
pilreHs mpob6nemMu ixHbpol Oesmexn. 3a-
mndpoBaHi HaHi CTAOTb JOCTYIHUMMU
TIZIBKM I7I1 TOTO, XTO 3HAE, 5K X po3iund-
pyBaTy, i TOMy BUKpajeHHs 3aumnppoBa-
HIX [JAHUX € aOCOIOTHO Ge3rmysuM it
HeCaHKIIOHOBaHUX KOPMCTYBadiB [2, 3].

CumMeTpyyHi anropuT™Myl InppyBaHHA
MO)KHa PO3JUINTY Ha TIOTOKOBi Ta OIOYHI

Tabnuus 1
[MapameTpu anroputmis

anropurmy mmdpysasas. I10ToKoBI anro-
puTMy MQpPyBaHHA HOCIIKOBHO 06pO-
OMIOIOTh TEKCT TOBioMIeHHs. brouni an-
TOPUTMI TMPALIOIOTh 3 Ormokamy (ikcosa-
HOTO po3Mipy. SIK mpaBmiIo, JOBXIHA 6710-
Ky OpiBHIOE 64 6iTam, ajre AestKi a/IropuT™Mu
BiIXO[AATh Bif 11bOrO IpaBwa [1].

[IponoHoBaHa aBTOpPOM MporpamMa
SymCript peasisye 5 anroputmis — iHa-
mictiB koHKypcy AES  (Advanced
Encryption Standard). ITapamerpnu anro-
puTMiB HafaHi y Tabmumi 1.

IIporpama mpairoe 3 (iKCOBAaHUMU
napamerpaMu: po3mip kiroua 128 Oit,
po3mip Ostoky 128 6iT.

IIporpama peamizye mudppyBaHHI B
JIBOX PEKUMAX:

Anroputm Poamip 6noka Po3amip kniova Yucno payHais
RC6 3MiHHUIA 128 AES) 8-256 3mMiHHe 20 AES)
MARS 128 128-1280 32

Rijndael 128, 192, 256 128, 192, 256 10, 12, 14
Serpent 128 1-256 32

Twofish 128 128, 192, 256 16
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PucyHok 2 — BukoHaHHS LWINpyBaHHs

1. HludpyBanHs B pekUMi KOIOBOT
kuuru (ECB).

2. HludpyBanHs B peiKUMI 34CIUICHHS
6mokiB mudporexcty (CBC).

[Iporpama mae Tpadiunmii inTepdeiic,
Ha/Ia€ KOPHCTYBaYy MOXIIMBOCTI:

1. BBenennst xitoua, migbip Kimoua,
BUOOPY TUILy aITrOPUTMY, CHHXPOIIOCHU-
nanHsa 1V, BubOpy pexxmmy pobotm Ta

4yIC/Ia IOBTOPIB.

2. Bubopy BxinHOro/ BUXigHOrO (hai-
Iy.

3. HaouHoro BimoOpaskeHHS 3MICTY
BXiTHOTO/ BHXimHOTO (paiimy (B mporeci
mmpyBaHHs/ gemnppyBaHHs).

4. BinoOpaxeHHs1 yacy muQpyBaHHs/
JemnpyBaHHS y CMy3i MPOKPYYyBaHHS
(B MiJTiceKyHIaXx).
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PucyHok 3 — llictorpama wBnakocTi poboTn anroputmis

5. Bizyamizamii y BUIJISAAI TicTOrpaMu
MOPIBHSHHS ITOKAa3HUKIB POOOTH PI3HUX
AJTOPUTMIB, TOIIO.

[Iporpama SymCrypt 103BOJISIE TiACH-
JIUTH KPHUITOCTIMKICTh 3a JIOMOMOIOK 3a-
BJIAHHS YHCIIa TIOBTOPiB 00poOku. Taka cxe-
Ma BUKOHAHa 3a 3pa3koM ajroputmy Triple-
DES. PeanizoBana cxema EEE1 3 omHako-
BUM KJIFOUCM Ha KOXKHOMY €TaIti 00pOOKH.

[Iporpamuuii npomaykr SymCrypt mpa-
I[FOe B omepariiaux cucremax Windows:
CimetictBo Windows 7 Ta Windows 10, ci-
merictBo Windows Server 2008 R2, cimeii-
ctBo Windows Vista, cimelictBo Windows
Server 2008, OC Microsoft Windows XP 3
naketoM OHOBIeHb 3 SP3). 3amyck 3miii-
CHIOETBCS
SymCript.exe. Ilicaa 3amycky mnporpamu
3’SIBISIETHCS TOJIOBHE BIKHO (puc. 1).

KopuctyBad Moke BCTAHOBUTH HEO0-
XiJiH1 mapameTpu poOOTH aIrOPUTMIB:

— 4 4gucna Bektopa IV cunxponocu-

BUKOHAHHIM nporpamMu

nanHs (ramu). KpiM Toro, kopucryBau
MOKE 3TEHEepYBATH 1ii YUCIIa BUIAJKOBUM
YHHOM, OOpaBIIM B TOJIOBHOMY MEHIO

nyHKT «®Daiin» — «BunaakoBe cHHXPOIIO-
cwitanss» (Ctrl+S). 3a 3aMoBYyBaHHSM ITi
Yrciia BCTAHOBJICHI PIBHUMH HYJISX.

— OOpatu pexuM poboTH — KOJOBa
KHHTA 200 39CIUICHHS OJTOKIB.

Knou BBOAUTBCS Y BUNISAL psizika
CHUMBOJIIB JTOBUTLHOTO po3Mipy. SKio 3a-
JIAaHUH KJIIOY KOPOTHIe, HDK NPUIHATHH B
AITOPUTMI, BiH JOTIOBHIOETHCS HYJIbOBH-
MU cuMBoIaMu. KoprctyBad Moske 3reHe-
pyBaTH BHIAJIKOBHH KJII04, OOpaBIIM B
TOJIOBHOMY MEHIO ITyHKT «Daiimy — «Bu-
magkoBuii kirouy (Ctrl+K).

Anroput™m mmdpyBanHs/ aemmdpy-
BaHHS OOWpAEThCS B TOJi 3 BHOOPOM
«Anroputm». Ilone «Ymcmo moBTOpiB»
BCTAHOBIIFOE€ KUIBKICTh ILHUKIIB ITOBHOIL
poboTH anropuUTMYy.

KopucryBau Moxe 3amudpysaru 3a-
JaHuii  Qaiin, obpaBuiM B TOJIOBHOMY
MmeHto nyHKT «IIIndpysanuay — «ud-
pysatu» (Alt+E). byme BuKoHaHO
mmdpyBaHHs 1 HOTO pe3ynbTaTi BigoOpa-
JKaTUMYTHCSI B HACTYITHUX €JIEMEHTax iH-

tepdeiicy (puc. 2).
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[Ipormec po6oTH BiZOOpaka€eThCs CMy-
TOI0 IPOKPYTKH BHU3Y BikHa. [Ticisa cmy-
TH TIPOKPYTKH B KiHII pOOOTH BUBOJUTH-
Csl 4ac, BUTPAYCHHUII Ha omepamnilo B ce-
KyHJax 1 MuTiceKyH/1aX. ¥ TEeKCTOBHUX I10-
JIsIX Oy/ly Th BiIOOpa)<eH1 BMIiCT BUX1THOTO
1 3ammdpoBaHoro (aiiis.

[Iporpama mae (QyHKIIIO TECTYBaHHS
BCIX QJTOPUTMIB Ha MPEIMET IIBUIKOCTI.
Jnst nporo KopucTyBad MMOBHHEH o0Oparn
B rojoBHomy MeHio «®Daim» - «Tect
UIBUIKOCTI IIporpama
BUKOHY€ TIOCHiJOBHE IMMHUGPYBaHHA 1
nemupyBaHHSA 3aJaHoro (Qailmy ycima
5-ma anroput™Mamu. Pesynbrati podorn
Bi10OpaXaroThCs B ricTorpami (puc. 3).

[Tporpama BigoOpaskae 4yac BAKOHAHHS
mudpyBaHHs
nemuGpyBaHHI
CTOBITYHK).

TakuM YUHOM, MPOIOHOBAHUU MPO-
rpamuuii npoxaykt SymCript npu3Haue-
HUH Ui 1udpyBaHHs/ AemupyBaHHs
¢aiiB 3a J10MIOMOTOI0 5 aNrOpUTMIB
OJIOYHOTO CHMETPUYHOTO IU(PYBaHHSI
(RC6, MARS, Rijndael, Serpent, Twofish).

AJTOPUTMIB».

(cuHilt  cTOBHYMK) 1

(momapaHueBMM

[Tporpama 103BOJISIE TTOCHIIMTH KPHUITOC-
TIHKICTB 32 PaxyHOK 3aBJIaHHS YUCIIa 110-
BTOpiB 00poOKH. Taka cxema BUKOHaHa 32
3pazkom anropurmy Triple-DES. Peanizo-
BaHa cxema EEE] 3 ogHakoBuM Kittouem
Ha KO)KHOMY eTari 0OpoOKH.
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CIIOCOBY B3AEMO/IT CXOBUII B XMAPHOMY

CEPEJJOBUIII

Xapuenko K.B.

K.T.H., IOLICHT Ka(benpm CUCTEMHOTO ITPOEKTYBaHHA

Ilemax I. A.

MaricTpaHTKa 6 Kypcy Hanionanbunit TexHiuHuii yniBepcutet Ykpainn «KniBcbkuit
HomiTeXHiyHMit iHcTUTYT iMeHi Iropsa Cikopcbkoro»

Kirouosi coBa: xmapa, cxoBuliie, XMapHa iHpacTpyKTypa, XMapHe CepeOBHuLIle,

ny6OrivHa XMapa, ribpujHa XMapa, IpuBaTHa XMapa.

CxoBuula, ONTKMMIi30BaHi 1A XMap,
3a6e3MeYyoTh IIBUAKY e€TacTUYHICTD,
r106aIbHMIT JOCTYH 1 €EMHICTD CXOBUIIA
Ha BMMOTY. BUKOPUCTOBYIOTbCS 06’€KT-
HO-OpPi€HTOBaHi TeXHOJOrii 30epiraHHs.

HacTynHi OCHOBHI XapaKTepUCTUKU
pillleHb CXOBUII, ONTUMi30BaHUX [JIA
XMap:

MacmtabyBaHHSI BeIMKOI KiTbKOCTI
06’€KTiB;

YHipikoBaHuUII mpoctip imMen;

MerapaHni i ynpasninnsa iHpopmariero
Ha OCHOBI IOMITUKM Oe3IIeYHOCTi;

MexaHi3MU MHOXXMHHOTO JOCTYIIY
(uepe3 REST i SOAP Be6 service APIs i Ha
OCHOBI (ailiB).

Bubip moperni posropranust 306paxe-
HO Ha pucyHok 1.13.

IcHy10Th YOTUPY MOZENi pO3TOPTaHHA
XMapHOi IHQPAaCTPYKTYpM TaK 3BaHUX
«XMap»: MpMBaTHA, MyOmiuHa, ribpugHa
Ta TPOMAZICbKA XMapIL.

[TpmBarHa xMmapa (aHr1. Private
cloud) - indpacTpykrypa, mpusHadeHa
I BUKOPVCTAHHS O[IHI€I0 OpraHisali-
€10, 11J0 BK/TIOYA€E KiNbKa CIIOXKMBaviB (Ha-
NpUKIIaJ, MigpO3AiliB OfHiEI opraHisa-

1), MO>K/IMBO TAKOXX K/IIEHTaMI 1 ITij-
pARHMKaMU faHoi opranisanii. [Tpusarne
XMapa MOXke IepebyBaTU y BJIaCHOCTI,
YIpaB/IiHHI Ta eKCIUIyaTalii, AK camoil
opraHisanii, Tak i TpeTbOi CTOpPOHH, i
BOHO MOXXe (i3NYIHO iCHyBaTu 5K Bcepe-
IVIHI, TaK i 1032 OPUCANKLIEI0 BIACHUKA.
Public
cloud) - indpacTpykrypa, ImpusHadeHa

[Ty6miuna xmapa (aHIZI.
I/IsL BIIBHOTO BMKOPMCTaHHS ILIMPOKOIO
nyb6nikoro. Ilybniune xmMapa MoXxe Iepe-
OyBaTM y BIIaCHOCTI, YIPaB/IiHHI Ta eKC-
ITyaTallii KOMEPIiHMX, HAYKOBUX i yps-
moBux oprasizanint (abo 6ymp-skoi ix
koMb6inanii). Ily6miyne xmapa ¢isngno
iCHye B HOPUCAMKIII BIaCHMKA — IIOCTa-
Ja/IbHMKA MOCTYT.

li6pupHa xmapa (aurt. Hybrid cloud) -
Ije KOMOiHAaIlis 3 ZBOX ab0 Ginblue pi3HUX
XMapHUX iHQpacTpykTyp (IpMBaTHNX,
my6migHNX 260 CYCITiIBbHMX), IO 3a/IMIIa-
I0TBCA  VHIKQIbHUMMU 00 €KTaMu, aje
OB sI3aHMX MDK COOOI0 CTaH[apTU30Ba-
HMMM 260 IPYBATHUMI T€XHOJIOTiAMM Ie-
penaui JaHuX i JofaTKiB.
xMapa
Community cloud) - Bup indpacrpyk-

Ipomajchka (amrm.
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Individual

Startup

/Public cloud Hybrid cloud
3pyyHicT Mae nepesary Haa Tier 1 apps: np1BaTHa xMapa
prsHKom Tier 2-4 apps (backup,
Hwzbka uiHa abo BecnnaTtHo archive, testing): public
\~ Ext Picasa, Google apps | oBnake
s N D
Public cloud Private cloud
3 . Tier 2-4: np1eaTHa xvmapa
PY4YHICTE MaE nepeeary Tl_er 1 MONVTE 1 OﬂOB BaTH
Haf pU3MKOM ’ ¥ . P Hiy
B CEPEOBMLLI TpagWLiHOT
\. " OB6pobku aaHmx

PucyHok 1.13 — Bubip mogeni po3ropTaHHs

TYpH, IPU3HAYEHUI [/ BUKOPUCTAHHA
KOHKPEeTHMM CIiJIBHOTOI0 CIIOXKMBAYiB
3 Oprasisallii, 110 MalTb CIiJIbHI 3a-
BIaHHs (HapuUKIaj, Micil, BuMor 6es-
IIeK!M, MOMITUKM, 1 BifIOBIIHOCTI pi3-
HUM BUMOTaM).
IIpob6nemn
XMapHMX pillleHb:
Pecypcu noBuHHi 6y Ty rOTOBI [1/14 3a-
IOBOJIEHHS Hellepen6adyBaHNuX HoTpeo.
CKk/IafHICTh pO3TOpPTaHHA IMPOTpaM-

IIpU  BIPOBaJ KEHHI

HOTO 3a0e3IeveHHs BeH0pa B XMapi.

Barato BuUpOOHNUKIB He IIPOIOHYIOTH
mileHsiii Ha mporpamHe 3abe3leveHHs,
FOTOBYVIX JIO XMapHUX OOUUC/IEHb.

binpm Bucoka BapTicTh, nileHsiil Ha
mporpaMHe 3abesledeHHs, OTOBUX [0
XMapHIUX 0OYUC/IEHb.

Hemae crangapTHOro inTepdericy go-
CTYIly B XMapy.

CnoxuBayi XMapy X04yTb BiIKpUTUX
API-inTepdericis.

[ToTpibHO yromy MiX IpoBaiizepamu
XMapM 110 CTaHAAPTHU3aLi.
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Load testing is the most important
type of performance testing. It allows de-
tecting bottlenecks in the program’s health
at expected loads. This is why it is recom-
mended for all modern applications to
perform load testing, even if these appli-
cations are not designed for use by mil-
lions of users.

At this point, there are a large number
of load testing tools that are designed to
test the performance of different types of
applications. These tools usually test the
rules established by the tester and gener-
ate a huge amount of data on the results of
testing.

As you know, there is no exhaustive
testing of anything, because this process
would take a huge amount of time. But it
is possible to conduct quality testing,
which within certain resources would
help to identify the most vulnerable areas.

It is suggested to use machine learning
specifically for effective load testing. The
machine learning model can determine the
best ways to load test your application. It
will allow you to analyze the results of previ-
ous tests and take them into account during
subsequent testing. The special model can
be trained for the following purposes:

1) to select the appropriate input data
for the system. For example, if you want

to test a Web Api that accepts query pa-
rameters or a query body, the model can
specifically select data where the test sys-
tem in previous tests gave the worst per-
formance results. This approach will help
to test the most bottlenecks of the system;

2) to select a load testing strategy.
Built machine learning model can use the
data set on which the system did not meet
the stated requirements. This will help
you compare the effectiveness of system
optimization.

As mentioned, there are a large num-
ber of different tools for carrying out load
testing applications that generate huge
arrays of test results data. Despite the fact
that the load testing process is automated,
however, the analysis of statistical data
after the end of the tests has to be done by
the tester. The problem is that the tester
should not only manually identify the
bottlenecks in the application for statisti-
cal results, and should carefully consider
each individual case, because this case can
only be reproducible once is a random
cause (features of the test environment,
Internet speed problems when testing
Web applications, and so on). Obviously,
this process takes a lot of human time.
Therefore, you need tools that can analyze
the statistics of load testing results and
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build more precise conclusions about the
performance of the application and its
bottlenecks.

Machine learning can also help. To
handle large amounts of data, it makes
sense to train your own neural network,
which could analyze each test case and
notify of real errors and skip “random”
errors. For example, if a particular test
failed due to a long wait for a response
from the server, and at that time there
were unexpected network problems, there
is definitely no point in this situation to
fix the application code. The neural net-
work in this case can analyze the statistics
of each failed test and if a certain part of
the system regularly slows down or falls,
then only report a problem with the per-
formance of the application.

Also, the neural network should be
able to make decisions based on previ-
ously performed performance tests. This
approach will be useful in the following
cases:

1) when after several test runs the
performance of a certain part of the sys-
tem is constantly decreasing (even if the
response time is less than the established
boundary), then the neural network can
recognize this regression and notify
about possible problems with this part of
the system;

2) when on the basis of previous tests,
it is necessary to determine whether the
failed test is the result of performance
drop of the tested system or it is the re-
sult of external independent factors,

such as network load, hardware prob-

lems and etc.;

3) to combine and group all the load
testing data to identify the most vulnera-
ble parts of the test and prioritize them in
accordance with business requirements.
For example, a small performance drop in
a more frequently used application part
would be more critical than a noticeable
performance drop in a rarely used system
module.

This article discusses the basic aspects
of using machine learning in the scope of
load testing. As it has been said, machine
learning can help both with the testing of
the system and in the analysis of its re-
sults. When testing the system, the ma-
chine learning model has the ability to
generate the most appropriate datasets,
which will increase the efficiency of the
testing process and reduce its execution
time. To analyze the load test results, a
neural network can be used, which will
recognize the most bottlenecks in the sys-
tem and will filter out one-time errors.
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The processing of a sound signal refers
to a change in its frequency or phase re-
sponse, narrowing or widening the dy-
namic range, applying amplitude, fre-
quency or phase modulation, removing
noise, and creating time-delayed decaying
copies of this signal.

Audio editors include software that
allows you to edit and generate audio
data. The sound editor can be imple-
mented in whole or partly as a library,
application, web application, or OS kernel
extension module.

Modern sound editors use frequency
correction methods, frequency filters and
equalizers, methods for dynamic processing
of audio signals, spectral processing of sig-
nals; real-life sound effects are used: reverb,
tremolo, vibrato, wah-wah and phaser ef-
fects; The echo, chorus, and flanger effects
as well as phaser and wah-wah effects are
also used, which are discussed in this article.

The sound effect “echo” is the effect
of periodic repetition of sounds with their
fading, which is observed after the sound
ceases. The effects of sound delay are
among the effects that are included in the
“gentleman’s set” of any guitarist, because
they fit almost all musical styles.

A sound signal is sent to the input and
then it is divided into two channels. In
each of them, you can adjust the level using
the level control. The channel in which the
signal is delayed has the strange name “wet
out’, the channel in which the singal passes
unchanged, in plug-ins called “dry out”
The summator transmits to the output ei-
ther a direct signal or delayed.

The effect of “echo” is formed when
the delay time from 150ms to 1 s or more,
although most often used values are from
the range of 300-600ms. The number of
repetitions should be large enough, so the
decay time can be up to 5-10 seconds. The
“echo” effect can be either monaural or
stereo. Each channel must be set to its
own value of the delay time, which gives
another method of obtaining interesting
rhythmic effects. One of the variants of
the echo effect is the “slapback” effect
widely known in music. It is created when
the delay time is 100... 132 ms. This effect
gives the impression that the sound is re-
flected from a nearby surface. This is a
classic variation of the delay effect of early
rock and roll and rockabilly.

The chorus sound effect is a musical
effect of the simultaneous sound of sev-
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eral sounds slightly different in frequency.
The basis of this effect is the sound of two
sounds in unison. This sound occurs
when both sounds fall into one critical
hearing band and the frequency interval
between them is less than 0.1 of the criti-
cal bandwidth. There are many varieties
of chorus algorithms. Nevertheless, they
all have common features: the source sig-
nal is divided into two or more channels;
in each channel, the spectrum of the
signal is shifted in frequency by frac-
tions of a hertz; the signals received in
this way are added up. The increase in
the number of voices and instruments is
achieved by creating in the channels a
sequence of delayed copies of the input
signal, slowly decaying, which undergo
weak frequency modulation with a fre-
quency of 0.1 to 5 Hz.

An audible signal is entered on the
input, and then it is divided into two
channels. In each of them, you can adjust
the level using the Level slider. A separate
adjustment of the input signal level is pro-
vided. The Channel in which the signal is
delayed is called “hours out”. The channel
in which the signal passes without change
is called “dry out”.

The constant component of delay time
can be changed at the request of the user
in wide enough limits. The variable time
component of the delay changes at a very
low frequency. By one algorithms modu-
lation is made by a sinusoidal signal, on
others — low-frequency white noise is
used for modulation.

The sound effect “flanger” is a purely
technical method of changing musical
sound. Its implementation is based on the

use of time delay. To create the “flanger”
effect, the sound signal is summed with
its copies delayed by 5... 15ms. The delay
time should significantly exceed the peri-
od of the sound signal, therefore this ef-
fect is applied at frequencies above 200...
600 Hz. The copies of the sound signal
can be frequency or phase modulated,
which makes the delay time vary over
time. The result is a floating sound with
beats of frequencies. At a certain ratio of
delays, frequency and depth of modula-
tion, it is possible to obtain an effect re-
sembling the perception of the whistle of
a locomotive passing by the listener. This
is the physical manifestation of the Dop-
pler effect associated with a change in the
pitch of a moving object. The “flanger”
sound effect is used to process any musi-
cal instrument or voice. A sound signal is
“fed” to the input and then it is divided
into two channels. In each of them, you
can adjust the level using attenuators. The
channel in which the signal is delayed, in
plug-ins, it is called wet out. The channel
in which the signal passes unchanged is
the reference, in plug-ins it is called dry
out. Variable delay creates phase modula-
tion of the signal relative to the reference
channel. By ear, it is not perceived, so it is
converted to AM by summing the signals
of two channels. If the signal levels in the
channels are equal, then the depth of AM
can reach 100%, it is adjusted by changing
the levels in one or the other channels.
The nature of the sound effect is deter-
mined by the shape of the envelope of the
output signal of the adder.

The «wah-wah» and «phaser» sound
effects are purely technical techniques for
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processing musical signals, as a result of
which the sound becomes unusual. Both
techniques are carried out using the mod-
ulation phase of sound waves with a very
low frequency. The “Phaser” sound effect
is often referred to in technical literature
as “phase vibrato” or simply “vibrato”. Au-
rally, this effect is perceived as a frequen-
cy sweep, that is, the muffling of one or
the other frequencies. In the case of pro-
cessing a stereo signal, frequencies can
“cross over” from one channel to another.
The sound effect “Wah-wow” cannot be
described in words, it must be heard. A
sound signal is sent to the input and then
it is divided into two channels. In each of
them, you can adjust the level over a wide
range, and in the “inv” block, the signal
can be inverted (+). Depending on the
sign of the inversion, sound effects “phas-
er” or “wah-wah” are formed. The chan-
nel in which phase modulation (FM) is
performed is called “wet out” in the plug-
ins, the channel in which the signal is not
processed is called “dry out” With phase
modulation, this channel is the reference.
Phase modulation by the ear is not per-
ceived, so that it was heard, it is necessary
to convert it into amplitude modulation
(AM). This is done by summing the phase
modulated signal with the reference sig-

nal. By adjusting the levels of signals in
the channels, you can change the depth of
this modulation. The nature of the sound
of the AM signal is determined by the
shape of its envelope. The principle of
creating the considered sound effects is
based on the phase modulation of a sinu-
soidal sound wave.

Thus, the article reviewed the popu-
lar sound effects without an emphasis on
a specific audio editor - the “echo” effect,
the “flanger” effect, and the “chorus” ef-
fect. Each manufacturer has its own pro-
cessing algorithm, which is not patented
and is a commercial secret. Therefore, it
is difficult to guess the difference be-
tween plugins of different companies.
This can only be done experimentally by
passing some test tests. Therefore, the
article described the basic parts of the
algorithms.
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Due to the presence of a huge amount
of various goods on the market, custom-
ers often have to make a choice between
two or even more items. Most often, this
choice is real problem, since person can
have lack of knowledge in a particular
area to make this choice consciously.
Many people resort to online resources or
consultancy assistance. Staff consultants
may either be insufficiently competent or
impose certain goods. In order to get help
from consultants on Internet resources, in
most cases the user has to pay, because no
one will work for free. Therefore, both
options are not perfect.

To solve this problem, it is possible to
create an online platform on which stores
will be able to place their goods and hire
people who will provide advices for cus-
tomers remotely. Undoubtedly, this solu-
tion also has some flaws, for example,
how to determine the contribution of
consultants to sale, if the client consulted
with several of them before the purchase.

Therefore, the purpose of this work is
the implementation of the algorithm,
which will determine the contribution of
consultants to sale and what remuneration

they will receive. The algorithm must work
on base of the statistical data of consultants
and customers, as well as the direct evalua-
tion of the consultation by the customer.

For the full implementation of this al-
gorithm, the following conditions are put
forward for the consultation platform:

1. Data of each consultation must be
stored in a database. This data must be
accessible at least until the customer will
order the product;

2. The user should be able to evaluate
the consultant after the consultation;

3. User assessments history must be
stored;

4. The data about consultant’s activity
must be stored in database to compare
him with others.

Let’s consider each condition and the
reason it was included

During the consultation, the platform
must save all data including users’ mes-
sages (come from chat system). This data
will be used after the order of the product
by the user to calculate the coefficient for
each consultant who participated in the
sale. The system must necessarily store
the participant of consultation, the prod-
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Table 1.
Criteria weight

Name of criteria

Weight

The consultant appears in the answer to the next question: “The
opinion of the consultant was decisive in the purchase of this product”

[+0%; +30%]

Consultant competency (1-5 points, set by user)

[-10%; +10%]

Consultant friendliness (1-5 points, set by user)

[-10%; +10%]

Consultant suggest alternative product that was bought by the [0; +15%)]
customer

Number of consultations in comparison with others [0; +10%)]
Number of participations for sale in comparison with others [0; +10%)]
Total rating [-10%; +10%]
Number of hours online [0; +5%)]

uct and the alternative product, if one was
offered by the consultant;

At the end of the consultation, the user
can assess the quality of the consultation
and set such parameters as the competence
of the consultant and how friendly he was.
If the user has consulted with several con-
sultants before purchasing the product,
during goods ordering he should choose
which consultant was most useful. Also, if
an alternative product was proposed by a
consultant, and it was purchased by the
user, this consultant should be encouraged.

The system should store users’ assess-
ments in order to avoid a situation where
the user, for whatever reason, puts the
same assessment on each consultant. In
such a case, the user’s score should not be
considered during the counting.

The system should store statistics on
consultants. This may be such data as the
number of consultations, participation in
the sale of goods, the amount of time
spent with active status on the platform.
This statistic is used as a small bonus for
consultants and is used to motivate them
to use the platform for as long as possible
and devote as much time as possible to it.

All the above criteria should have a
weight during contribution calculation
and, in some situations, can be decreased
or multiplied with different combina-
tions. The weight of the criteria may
change over time to achieve the best ef-
fect. Also, the value of these criteria may
vary among companies

Consider the approximate table of cri-
teria’s weight in Table 1.

It should be noted that the compe-
tence of the consultant and his friendli-
ness can be concealed if the buyer puts
the same score in most cases or, on the
contrary, can be multiplied if the mark is
significantly different from the usual one.
The number of consultations and sales
participation of consultant is taken in
comparison with other specialists who
advised the buyer on the same product.

As a result, after counting, a value in
the range from 0 to 100 will be obtained.
If the user has consulted with several spe-
cialists before the purchase, then this val-
ue will be converted. The amount of re-
ward each consultant will get is in direct
proportion to the points earned by con-
sultant (from 0 to 100) and depends on
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the sum of points earned by all consul-
tants. The next example created to clarify
this distribution.

Let’s assume there are three consul-
tants with values 40, 95, 50.

To get the percent for each consultant
we must follow next steps:

40 + 95 + 50 = 185

LT
40 - 054 = 21.7%
95 - 0.54 = 51.3%
50 - 054 = 27%

21.7%, 51.3%, 27% are percents of the
amount allocated for remuneration that
our consultants will receive.
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Today in the world there is a transition
to a less complex and more energy effi-
cient technologies which allows obtaining
products with high yield and nutritional
value. The basis for the creation of new
food products with improved properties
are new specially bred by breeders grain
crops. Among which can identified hull-
less varieties of barley.

Hull-less barley has a high groats pro-
cessing potential and almost total absence
of hard floral hulls, allows to its process-
ing in cereal products by reduced techno-
logical process. Y.V. Kolmakov and N.IL
Anyskov studying the processing of bar-
ley grains found that in its processing
yield of groats can reach 79-84 %, while
L.V. Rukshan and others found that the
main stages of processing hull-less barley
into groats are grain clearing stage, water
heat treatment by method of cold condi-
tioning and pearling.

The main advantages of hull-less bar-
ley are excellent chemical composition.
Studying the different varieties of showed
that hull-less barley grain has a mass frac-
tion of protein 13-16 % that prevails by its
number of hulled grains 11-13 %. An-

other important factor for cereals, which
are used to create products with special
purposes (dietary, medical, functional) is
the presence of non-starch polysaccha-
ride B-glucan. It is known that among
other crops, barley grain contains the
largest mass fraction of this substance -
3,5-5,7 %, at the same time research find-
ings Y.L. Yin and others show more mass
fraction of B glucans in hull-less barley
grain 4,0-7,0 %. As revealed research con-
ducted by A.A. Gryaznov and others hull-
less barley contains more vitamin E
(44.96 mg / kg) and B5 (50.31 mg / kg)
and has a slightly lower content of vita-
mins B1 (2.45 mg / kg) and B2 (0.81 mg /
kg) compared to hulled grain. Consider-
ing it hull-less barley grain are widely
used for the production of daily food
products in Japan, China, Pakistan, Ne-
pal, Afghanistan, while in Europe this
more grain used to produce functional
products.

In Ukraine hull-less barley grain is a
relatively new culture which is not widely
used for production of groats products.
Breeding of food varieties of hulless bar-
ley engaged in Odessa Plant Breeding and
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Figure 1. Influence intensity of pearling hull-less barley with a moisture content 12%

on yield of groat

Genetics Institute, where under the guid-
ance of D.Sc. Rybalka A.I two modern
food cultivars of hull-less barley «Achil-
les» and «Gladiator» were bred.

Cultivar of hull-less barley «Achilles»
was cultivated in Odessa region, Ukraine
in 2016...2018 years were selected for the
researches..

Studied hull-less barley characterized
by high protein content 14,6-15,8 % and
B-glucans - 6,8-7,4 %, has same to con-
ventional dehulled grain mass fraction of
lipids 2,1-3,8 % and starch - 57,6-60,5 %,
low ash content 2,3-2,7%. Naked oats
grain traditionally characterized by high
mass fraction of lipids - 6,0-6,3 %, high
mass fraction of protein - 14,9-15,4% and
B-glucans - 6,4-6,9% close to conven-
tional dehulled grain mass fraction of
starch - 59,3-61,6 % and ash - 2,1-2,3 %.

Pearling is the main technological
operation during processing of hull-less
barley and naked oats. This operation

allows obtaining high yield of a kernel
and also ensures the production of prod-
ucts with regulated indicators. The re-
search of influence intensity of pearling
on yield of groat and changes in mass
fractions of ash, protein and B-glucans
were conducted. The results of research
of influence intensity of pearling naked
oats and hulless barley on yield of groat
with a moisture content 12% are pre-
sented in Figure 1.

It was found that the technologically
expedient moisture content of hull-less
barley before pearling is 12-13 %. In the
pearling the grain with this humidity de-
pending on the duration of pearling yield
of groat estimated to range between 67-96
%. Increasing moisture content of grain
before pearling to 14.0% does not signifi-
cantly change the limits of yield values,
and pearling grain with low moisture
content of 10.5% leads to excessive grind-
ing and formation of a significant amount
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of by-products and waste in the form of
fine particles and husking bran.

In the pearling stage of hull-less barley
realized by method of intensive abrasion
due to the extracting a particle bran parts
redistribution of mass fraction of chemi-
cal elements are observed.

Depending on the studied mode of
pearling were observed overall reduction
of mass fraction of ash (in grain barley
grain from 2.4 to 1.1 %) witch explained
by removing high in ash outer layers of
grain and also mass fraction of protein (in
barley grain from 16.1 to 12.8 %) and the
mass fraction of f glucans (in barley grain
from 7.2 to 4.4 %) witch explained by ir-
regular distribution of grain in the work-
ing zone of pearler and in accordance
with uneven degree of removal outer lay-
ers from grain, removing a certain part of
the upper layers of the grain endosperm
containing a certain amount of protein
and P glucans respectively.

Based on the data structure of process-
ing hull-less barley in groats products
were developed which includes grain
cleaning stage, grain water heat treat-
ment, pearling, sorting of pearling prod-
ucts, pearled groat water heat treatment,
flaking, drying, control of end products.

It is proved the high effectiveness of us-
ing naked oats varieties Salomon and Sam-
uel and hull-less barley variety Achilles as
raw material for production new groats
products with high biological value.

The feature of the developed scheme is
significant, in comparison with existing
technologies of barley and oats process-

ing, reducing of the technological pro-
cess — no energy-intensive stages of de-
hulling, sorting of dehulled products,
groats separation stage, pearling using
several systems which allows to carry out
full cycle production at the plant with low
productivity. At this use as raw materials
of hull-less barley and naked oats at the
recommended modes can increase yield
of pearled and flaked groats at 1.5-
1.7 times in compared to processing of
conventional varieties.
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Contamination of the environment,
plants, feed and food by foreign substanc-
es in the biogeochemical chain is cur-
rently one of the most serious problems of
mankind, since many of them are toxic to
animals and humans, causing food poi-
soning and food infections [1]. Possessing
a hepatropic, carcinogenic and mutagenic
effect, some of them are of danger to the
body. Such pollutants include pesticides.
Currently, despite the existing set of sim-
ple express, sensitive and selective meth-
ods for determining a significant number
of biologically active compounds of dif-
ferent nature and origin, the problem of
their determination remains relevant [2].

In principle, any biosensor consists of
two functional elements: a bioselecting
membrane, which uses various biologi-
cal structures, and a physical signal
transducer, which transforms the con-
centration signal into an electrical one.
The principle of detection, implemented
in biosensors, is based on the fact that a
biomaterial (enzymes, cells, antibodies,
etc.) immobilized on a physical sensor
(converter), when interacting with the

detected compound, generates a signal
dependent on its concentration, which is
recorded by an electrochemical, optical
converter or of another type and after
data processing is presented in a nu-
merical form. The property of biological
macromolecules is selective with high
sensitivity to “recognize” various com-
pounds makes it possible to create bio-
sensors for analyzing a wide range of
substances. The simplicity of the device,
efficiency, specificity and low cost of bio-
sensor analysis make the development of
this area of analytical biotechnology a
high degree of priority [3].

Optical biosensors based on the use
of fluorescent labels in an immunoassay
are known [4, 5]. In these biosensors, the
beam from the light source passes
through the optical fiber and excites the
fluorescence of the antibody-antigen
complex formed on or near the optical
fiber. The resulting fluorescence through
the optical fiber and the filter is fed to a
photodiode or photomultiplier. The dis-
advantage of these biosensors is their
non-compliance with the following re-
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iure — 1. — Drawing a printed circuit
board for developing substrate of
amperometric enzymatic biosensor

quirements for biosensors: small size,
low weight and simple design.

Physical transducers can be electro-
chemical transducers (electrodes), opti-
cal, gravitational, calorimetric transduc-
ers, resonant systems. As a bioselecting
material, all types of biological structures
can be used: enzymes, antibodies, recep-
tors, microorganisms [6].

Much attention is paid to the study of
properties of amperometric type, in which
the Clark electrode is used as a transduc-

er. Typical for biosensors of this type is
the use of microorganisms in the receptor
element; the unique features of microbial
cells, due to the non-repetitive composi-
tion of enzyme systems in different
strains, allowed the creation of biosensor
models for the detection of more than
80 different compounds [7].

The important problems in the devel-
opment of amperometric microbial bio-
sensors should include an increase in the
selectivity of the analysis; search for
strains that oxidize foreign compounds in
order to create devices for effective envi-
ronmental monitoring; study of the pos-
sibility of highly efficient detection of xe-
nobiotics by strains carrying plasmids of
their degradation; the ability to use ge-
netic engineering methods to obtain mi-
croorganisms with desired properties to
increase the analytical potential of micro-
bial sensors [8].

The Department of «Standardization
and Biotechnology» of the Shakarim State
University conducts research work on the
development of an amperometric enzy-
matic biosensor for the determination of
organochlorine pesticides in milk and
milk products. To create a substrate a
method of creating printed circuit boards
was chosen as a basis for an enzymatic
biosensor using the “laser-iron” technol-
ogy, which is often used in the design of
electronic devices. Initially, the computer
created pictures using Sprint Layout
6.0 and then they were printed on paper
using a laser printer at maximum resolu-
tion (Fig. 1).

Next, the image was transferred using
the glossy magazine page. In order to pro-
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Figure — 2. — Substrate based on copper-foil textolite for biosensor

duce printed circuit board, a copper foil
textolite than was sanded beforehand
with the help of emery paper with a grit
size of 1800 and cut to a specific size
needed to create a sensor.

The transfer of the pattern was carried
out using the laser-iron technology; to do
this, a page from a glossy magazine with a
pattern printed on a black-and-white la-
ser printer with a toner to a foil was put
on the pre-heated surface of copper-foil
textolite with a paper tape between the
sheets of newspaper and ironed with a lit-
tle pressure in different directions heated
with an iron to a temperature of 140-
15500C, for 90 seconds [4].

In order to remove the paper after
transferring the image from the surface of
the printed circuit board, it was lowered
into the bath with warm water and deter-
gent for about 5 minutes, after which pa-
per was carefully removed from the sur-
face of the board. Then, etching of the
printed circuit board was carried out, for
which a circuit board with a printed pat-
tern was dipped in nitric acid diluted with

distilled water in a ratio of 1:1 and kept in
this solution

until copper was removed from ex-
posed areas not covered with toner that
usually takes 3-5 minutes. If the printed
circuit board is kept for more than
30 minutes, then the areas with toner will
be etched completely, due to the penetra-
tion of acid under the toner from the side
surfaces.

After the etching process, the board
was taken out of nitric acid, washed with
water and dried, to remove the toner lay-
er, the surface of the board was wiped
with a napkin previously moistened with
acetone.

As a result of the work, a substrate was
made for the development of a sensor in
the form of a printed circuit board based
on copper-foil textolite. When conduct-
ing further research on the use of pro-
duced substrates, we found that the sur-
face of the copper tracks oxidized upon
contact with the working solutions.
Therefore, to protect the copper tracks
from oxidation, which occurs upon con-
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tact with aggressive media, the surface of
the copper tracks is additionally covered
with pure tin with a soldering iron. The
quality of the board was evaluated for
clearance. In Figure 2 it can be seen that
the tracks are clearly visible, there is no
overlap on each other and there are no
short circuits.

Thus, using the method of “laser-iron”
technology based on copper-foiled texto-
lite there was developed substrate, which
later will be used to create a sensor for an
amperometric biosensor. The advantage
of the developed substrate for the sensor
is that it is made of inexpensive, scrap
materials, the manufacturing process
does not take much time, does not require
special skills. Also, the use of the “laser-
iron” technology gives a fairly clear pat-
tern with a replication of the size with an
accuracy of 0.1 mm and a good repeata-
bility of the experiment

Liturature:
1. Kakimov A., Yessimbekov Z., Kakimova
Z.,Bepeyeva A., Stuart M.. Cs-137 in milk,
vegetation, soil, and water near the former

Soviet Union’s Semipalatinsk Nuclear Test
Site. Environmental Science and Pollution
Research, 2016. — p. 4931-4937.
Medyanceva E.P, Varlamova R.M., Plot-
nikova O.G., Budnikov G.K. Analytical
possibilities of polymers with dichloro-
phe-noxyacetic acid molecular impurities
immobilized into the nitro-cellulose ma-
trix. Uchenye Zapiski Kazanskogo Univer-
siteta (Pro-ceedings of Kazan University),
2007. — p. 41-50.

Reshetilov A.N. 1998. Electrochemical
biosensors based on microbial cells,
enzymes and antibodies. PhD-thesis,
Moscow.

US Patent 4,447,546, issued May 8, 1984.
C 12 Q 1/00.

US Patent 4,558,014. C 12 Q 1/00.
Varfolomeyev S.D. Biosensors. Soros Edu-
cational Journal. 1997. p. 45-49.

Kamanin S.S., Arlyapov V.A. 2012. Am-
perometric biosensor based on printed
electrodes for the analysis of fermentation
media Available from: http://www.rusnau-
ka.com/20_DNII_2012/Bio-
logia/6_114479.doc.htm

Dudchenko O.Y., Pyeshkova V.N., Soldat-
kin O.0.,, Soldatkin O.P,, Dzyadevych S.V.
Enzyme conductometric biosensor for
fructose determination. Biotechnologia
Acta, 2013. - p. 46-52.

122



TECHNICS AND TECHNOLOGY. #15

PO3PAXYHOK 3AJIMIIKOBOI'O PECYPCY
ETEKTPOJBUI'YHA 3 BUKOPVICTAHHAM FUZZY-JIOTIKU

Possomiox M.II.
TOLEHT, KaHJUAT TEXHIYHMX HayK
BinHMIBbKMIT HalliOHa/IbHMII TEXHIYHMIA YHIBEpCUTET

Ocamuunii C.B.
acmipaHT (aKy/IbTETy eIeKTPOEHePTeTUKI Ta eIeKTPOMEXaHIKI
BinHMLbKMIT HalliOHA/IbHUI TEXHIYHUI YHIBEPCUTET

Kmouosi croBa / Keywords: enextpuanuii gsurys / electric motor, saymurkoBui
pecypc / residual life, newiTka norika / fuzzy logic.

Beryn. [Ins HapiiHOI po60OTH €/1eKTPUYHOTO ABUIYHA MIOTPIOHO 3HATH JIOTO Tex-
HIYHWIT CTaH, 30KpeMa ifeHTH(IKyBaTH 0ro 3anumKoBuit pecypc. IcHyroui miaxonu
IO pO3B’si3aHHS Ii€l 3afaui BUMKOPMCTOBYIOTh K/IACHYHMII MAaTeMaTHYHUII amapar
[1] - [3]. OpHak mpy HETOYHNX BXiFHMX AAHWIT IPUCYTHSI flesiKa MOX1OKa [Ipy BU3HA-
YeHHi 3a7IMIIKOBOTO pecypcy. I ii SMeHIIeHHA MPOMOHYEThCA BUKOPUCTATU TEOPit0
HEYiTKMX MHOXXVH Ta HEYiTKOI JIOTiKU.

Tabnuus 1
[iana3oHn 3MiHK BXiQHMX 3MiHHUX Ta iX NMIHFBICTUYHI OLiHKM
Mapa- |Hasea BxigHOro Aiana3oH 3MiHu TepmMmu
MeTp |napameTpy
X, Ctpym, wo npotikae |0 ... Imax HU3bkn (H)
no obmorui

cepeqHin (C)
Bucokui (B)
Bue gonyctumoro (M)

X, TemnepaTypa Han- to6_min ... to6_max Hu3bka (H)
OinbLU HarpiTOl TOYKM C
0OMOTKM cepepHs (C)
Bucoka (B)
Buwe gonyctumoro (M)
X, LLBnakicTb 3miHM to6_min/dt ... to6_max/dt |Husbka (H)
Temnepatypu obmMoT-
an cepegHs (C)
Bucoka (B)
BuLLe gonyctumoro (M)
X, Temnepatypa nia- tn_min ... tn_max Hu3bka (H)
LUMMHUKOBUX By3niB cepents (C)
Bucoka (B)
Buwe gonyctumoro (M)
Xy PiBeHb Bibpauii Lmin ... Lmax Hu3bkui (H)
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Ta6bnuus 2

Heuitka 6a3a 3HaHb 4Nsi CUCTEMU HEYITKOTrO BUBEOEHHS

BxigHi napameTpun

BuxigHun napametp R

d

d

1

TIOIOO0O|TDWIIZ|ZZ|Z(X
TIOO0W|mwm wZZZZX

T(O00|w| o w| o w o o l=zlx
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Fuzzy Logic Designer: Resurs_Electric motor

File Edit View

Resurs_Electric motor)

dt didt -~ (mamdani)
Resource

A it

FIS Name: Resurs_Electric FIS Type: mamdani
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And method min - Current Variable
Or method max || Name Current
L Type input
Implication — -
Range [01.3]

Aggregation —er —
Defuzzification centroid ~ Help Close
System "Resurs_Electric metor™ S inputs, 1 output, and 12 rules

PucyHok 1 — Fuzzy-perynarop Ansi BUSHAYEHHs 3anvLIKOBOTO Pecypcy enekTpoasuryHa
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Marepian i pesynpratu gocmimxeHHs. [IpoananisysaBiim ¢axTopy, sAKi Hail-
Oi/IBIII CYyTTEBO BIIMBAIOTh Ha 3MiHY 3a/IMIIKOBOTO PeCypCy R eeKTPUIHOTO [ABUTY-
Ha, SIK 1iarHOCTUYHI 03HAKM 0OPAHO TaKi MapaMeTpu: CTPYM, 10 IPOTIKa€ IO 06MOT-
mi (x,); Temmeparypy Hai6inbII HarpiToi TOYKM OOMOTKM (X,); MIBUAKICTb 3MiHM
TemmepaTypu 06MOTKM (x,); TeMIlepaTypy HiIIMITHNKOBUX BY3/iB (x,); piBeHb Bi6pa-
it (x,) [4].

JliamaszoHy sMiHM KOXKHOI 3 BXifIHMX 3MIHHMX Ta IX JIIHI'BICTMYHI OL[iIHKY 3aIIpOIIO-
HOBaHi B Tab/. 1, B fAKili NpuBeneHi NMO3Ha4YeHHA: [ =~ — MaKCMMAnbHO MOXTMBUIL
CTPyM B OOMOTKaX; ¢ t - MiHiMaJIbHa Ta MKCHMaJIbHA TeMIIepaTypu o6Mo-

06_min’ “06_max

ToK; ¢t /dt, t /dt - miHiMambHA MaKCMMa/lbHA MIBUAKOCTI 3MIHM TeMIEpaTyp
06_min 06_max

06MOTKY; ¢ t - MiHiMaZIbHa Ta MaKCMMaJIbHA TEMIIEPATYPU MiJIINITHNKOBUX

n_min’ ~n_max

BYS3/IiB; Lmin, Lmax - MiHiMaIbHMIT TA MAaKCHMAa/IbHMIT PiBeHb BiOpariil.

3amaemo piBHI 3MiHU 3a/IMIIKOBOTO Pecypcy (Tepmi) eeKTPUIHOro ABUryHa (Ha
CKiNIbKY WIBUJIKO 3MEHIIYETCA 3a/MUITKOBUI Pecypc): iy>Ke Husbkuit (d,); HusbKumit
(d,); cepeniii (d,); Bucoxmuii (d,). Tepmu BuxinHOi sMiHHOT 3a71eXaTh Bif HOEHAHHA
BXijHux sminaux: d; = d(x), mo po3sonse chopmysaru HediTKy 6asy 3HaHb, IIpef-
CTaBJIeHy B TaOJL. 2.

HediTki TepMy mpefcTaBMMO y BUITIAJI IOTIYHUX PiBHAHB:

u (@) =[G - M) 1M ) M) - M (xs) v
V(M On) 1M Or) 1P () - 1Y () -1 (ss) v N
v (M) M () P ) - B () - P () v
v M) M) P g) - nS () - ()

n2(d) =[P () 1P () 1P () - 1P () - 1P (xs) v
V(P () 1P () 1P () - B () - n () v
v (P ) 1B 0r) 1P () 1 () - n S (xs) v (2)
V(P 0n) - pP ) 1P (o) - Geg) - ()

1B (@) = [ () 1) - pC () - pE () - pC () v
V) 1) 1 () - pS () - p () v (3)
v o) 1) 1 ) - 1w () -1 ()]s

() =" () 1 0n) -1 () - () - 1 (xs). @)
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Rule Editor: Resurs_Electric motor

File Edit View Options

If (Current is M) and (t_w is M) and (dt wdidt is M) and (t b is M) and (Vibration is M) then (Resource is )
If (Current is M) and (t_w is M) and (dt_wd/dt iz B) and (t_bis M) and (Vibration is B) then (Resource is ¢
If (Current iz M) and (t_w iz M) and (dt_wd/dt iz B) and (t_b iz B) and (Wibraticn iz B) then (Rezource iz d
If (Current iz M) and (t_w i= M) and (dt_wd/dt is B) and (t_b i= C) and (Vibraticn i= C) then (Resource is d
If (Current is B} and (t_w i= B} and (dt_wd/dt iz B) and (t_b i= B} and (\ibration iz B) then (Resource is d
If (Current iz B) and (t_w is B) and (dt_wd/dt iz B) and (t_b is B} and (Vibration is C) then (Resource is d
If (Current iz B) and (t_w is B) and (dt_wd/dt is B) and (t_b is C) and (\ibration is C) then (Resource is d
If (Current iz B) and (t_w iz B} and (dt_wd/dt iz B) and (t_b i= C) and (\Vibration iz H) then (Resource is 4
If (Current iz C} and (t_w is C) and (dt_wdJ/dt i= C) and (t_b is C) and (\ibration iz C) then (Resource iz d v
>

PRI R R Ty

and and and and h
Current iz t wis dt_wdidt is tbis Vibration iz
~ H

=

H ~ H ~ H ~ H ~ H
C C C C C d
M T 4
B B B B B dz
none none none none none ng
v ] ] W Y]

[ not [ not [ not [ not [ not
~ Connection Weight:

o or

1 Delete rule Add rule Change rule <=z | ==
@ and
‘ FIS Name: Resurs_Electric motor ‘ ‘ Hep | cose | ‘

PucyHok 2 — MNpasuna fuzzy-logic perynsatopa

Surface Viewer: Resurs_Electric motor

File Edit VWiew Options

A
———
L7

Resource

o 1 .
dtwd.'dt

Current

* (input): Current  ~ ¥ (input): dtwd/... Z (output): Resour...

X gride: 15 " grids: 15 Evaluate

|Reihpm: [Nal 0.6 Nal 0.6 0 ”Pht 101 H Help | Close ”

[Reasy |

PucyHok 3 — 30BHiwWHin Burnag 3anexHocti R = f(x1, x3)
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Surface Viewer: Resurs_Electric motor

File Edit View Options

Resource

Vibration 1 . os 08 04 020
Caerennt
* (input): Current  ~ ¥ (input}: Vibration Z (output}: Resour... ~
X grids: 15 Y grids: 15 Evaluate
|Ftef. Input: | [NaN 0.5 0.5 0.6 Nz HPHJt 101 || Help | Close I|

=

PucyHok 4 — 3oBHilwHii Burnag sanexHocTti R = f(x1, x5)

Rule Viewer: Resurs_Electric motor

File Edit View Options
Current=0.753  tw=0.744 dtwddt=0264 1b=0382 Vibration =0.194 Reeource = 0.527
LA LA | | | | |
ol 43 [ 14 ] I N |
s 43[4 | o | [~ N
41 [ | N [ N
sLAN [ | R B [ N N VAN
s N [A | o N A ] AN
7 | | ] [ | VAN
8| | | ] [ i N e VAN
sl ] [l I 7 N I N R AN
ol ] [l N 7 I I i N R AN
=L ] [l Y N i N B AN
12 | | I = N R [ N | |

0 12 0 120 1 0 120 1 1]

[ 1

INpUL: | 10 7527:0.7444:0 2638;0.3818,0.19 HP'DT points: 44 HMWE: left | right | dnwn| up |‘
‘ Opened system Resurs_Electric motor, 12 rules | ‘ Help | o | ‘

PucyHok 7 — Po3paxyHOK 3anu1LLKOBOrO pecypcy eneKkTpoasuryHa
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Jlna peanisaiii 3aIIporIoHOBAaHOI MOJie/li BUKOPUCTAHO PeJaKTOP CUCTEMU HEYiTKOTO
BucHOBKY FIS B rpadiunomy pexxumi maremarranoro nakery MATLAB (puc. 1).

ITpasuna fuzzy-logic perynsropa npuBeneHi Ha puc. 2.

Pesynbrar pobotu fuzzy-logic peryasitopa npusefeHo Ha puc. 3 ta puc. 4.

Bisyanisanist pesynbrary MOTiYHOrO BUBENEHHS IIPUBENEHO Ha PUC. 7.

BucHoBku. Po3po61eHO MaTeMaTIIHy MOJie/b BY3HAYEHH 3a/IMIIKOBOTO PECYPCy
€JIEKTPOJIBUTYHA 3 BUKOPUCTAHHAM TeOPii HEUiTKMX MHOXKXIH Ta HEYIiTKOI IOTiKH, sKa
BPaxOBYE CTPYM, 1[0 MPOTIKa€e 0 0OMOTIIi, TeMIIepaTypy HaibinbII HArPiTOl TOYKM
0OMOTKM, MIBUAKICTD 3MIHNM TeMIIEPATypy OOMOTKY, TeMIIEPATypy MifIINITHIKOBUX
BY3JIiB Ta piBeHb Bibpamii.
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