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PESTICIDES IN THE FOOD

This article discusses the problems arising from the use of pesticides in agriculture. The negative
impact of pesticides on the human body and the environment is considered. The data on the content
of pesticides in food products produced in the Almaty region are analyzed. Technological methods
for reducing the residual amounts of pesticides in food products are presented.

Keywords: pesticides, foodstuff, residual quantity, hazardously to health, GHTsG and DDT
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Nutrition is the basis of any living organism and one of the important factors that determine
human health. The provision "health nutrition function" is the basis of modern human society. The
sharp deterioration of the environmental situation in almost all regions of the world, associated with
human activities, has affected the quality of food consumed. Together with food, a significant part
of chemical and biological substances enter the human body. They enter and accumulate in food
products along a biological chain that provides, on the one hand, the exchange of substances
between living organisms, on the other - air, water and soil, since the food chain consists of all
stages of agricultural and industrial production of food raw materials and food products, as well as
its storage, packaging and labeling. In this regard, ensuring the safety and quality of food raw
materials and food products is one of the main problems of modern society, which determines the
health of the population and the preservation of its gene pool [1]. Products that do not contain toxic
substances that are dangerous to the health of people of the present or future era, or in quantities
permitted by sanitary and hygienic standards, are considered safe for the health of the consumer.
The safety of food raw materials and food products is assessed by quantitative or qualitative seals
of the contents of antithamous substances of microbiological, chemical and biological origin. It is
known that many food products can accumulate environmentally harmful substances -
contaminants from the environment and accumulate in dangerous quantities. Pesticides (eng. pestis
- parasites, CIDE - destruction) is a broad term used to control pests, weeds, pests and diseases of
plants stored in agricultural products, as well as to refer to substances (microorganisms, viruses)
and preparations used to remove and dry leaves before Assembly, to regulate plant growth [2].

A particular danger is the simultaneous presence of several pesticides, the level of which exceeds
the MPC. They are distributed over a wide area, far from the area of their application. Most of them
persist in the soil for a long time (the half - life of DDT is 10 years, and for dieldrin - more than 20
years) [3]. In this regard, the purpose of the work is to study the content of pesticides in grown food
products in the territory of the Almaty region.



To achieve this goal the following tasks are set:

- research of problems of food contamination with pesticides;

- to characterize grammaticheskim methods of determining residual amounts of petitedov;

- analysis of the content of pesticides in food products and assessment of the degree of
contamination.

Currently, the chemistry and technology of pesticides is one of the most dynamic branches of
human economic activity. Pesticides are a group of chemical or biological agents used to control
pests and diseases of plants, weeds, pests stored in agricultural products, household pests and
parasites of external animals, as well as to regulate plant growth, remove and dry leaves before
collection.

Pesticides can be found in air, water, soil, plants, food and agricultural products, and
living organisms. As a result of treatment with pesticides, pests are destroyed, and may
also have resistance (resistance) against the pesticides used against them. Certain
pesticides, such as DDT and organomercury compounds, tend to accumulate in the living
body. In some cases, pesticides can be accumulated in the body in larger quantities than
the environment, as well as increased concentration when moving along the food chain. As
a result of the use of pesticides, both acute and long - term poisoning of people occurs.
Pesticides cause tumor diseases, lead to deficiencies in newborns, and affect the immune
and endocrine systems [5].

The use of pesticides creates some local and short - term benefit, is economically
unprofitable and causes more problems than solutions. The sustainable and significant
benefits of pesticides are the chemical companies that produce them. Due to the high
toxicity of pesticides, special and more sensitive analytical methods are needed for
monitoring them to detect pesticide residues and their metabolites at the fingerprint level.
Chromatographic analysis methods can distinguish between more sensitive and related
compounds and its metabolites or hydrolysis products. Separation of the components of
complex impurities allows you to quickly and accurately identify certain pesticides. Using
these analysis methods, it is possible to determine the residual amount of pesticides in the
test form with high accuracy. Method in the air, in different waters. it is used to detect
various compounds in soil, plant materials, and food products.

The following pesticides were studied during the work:

- organochlorine (HCH and DDT));

- synthetic PYRETHROID (permethrin).

Determination of DDT and HCH content in food products (fish, meat products, sausages and
pates, milk and dairy products, vegetables, fruits, berries) was performed in a microalloy liquid
chromatograph "Millichrom - 4" [6].

Determination of permethrin content in plant products (watermelon, melon, tomatoes, peppers,
cucumber, apples) was performed on the device "Crystal 2000M" chromatograph with EDS
(electronic binder detector) [7].

As a result of the research, the residual amount of HCH isomer compounds is analyzed in fish
products, meat products, milk and dairy products, vegetables, fruits. identified in samples of berries,
sausages and pates. There were no deviations from the maximum permissible concentrations. In the
analyzed samples, the concentration of HCH isomer compounds is shown in table 1.
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Table 1 pesticide content in food samples

The range of content of pesticides, mg / kg
Product name HCG (sum of isomers) DDT
Fish 0,0001 - 0,0043 0,00008 - 0,0085
Meat 0,0001 -0,0011 0,0001 -0,0037
Sausages and nates 0.0001 - 0.0022 0.0001 - 0.001
Milk and dairy products 0,0001 -0,0012 0,00008 - 0,003
Vegetables 0,0001 - 0,0085 0,0008 - 0,002
Fruits and berries 0,0001 - 0,005 0,0008 - 0,002

Analytical studies have shown that the residual amount of DDT on the analyzed samples does
not exceed the MPC. The range of pesticide concentrations is shown in table 1.

Results of the study of DDT doses in food products the average concentration is 0.000455 mg /
kg, and in small quantities contaminated fruits, vegetables and wild plants, the average
concentration is 0.000192 mg / kg (Fig.1).

Figure 1 - average amount of DDT in food products for the period 2018 - 2019

In the studied samples of potatoes, pears, apples, melons, peppers and tomatoes, the amount of
permethrin does not exceed the maximum permissible concentrations. DDT made a large
contribution to the contamination of milk and dairy products — 61 % , the share of HCH isomers
accounts for 39 % (Fig.2).

Sum of HCH
isomers
39%

Figure 2. The share of pesticides in the contamination of milk and dairy products, %

A large proportion of contamination in meat and meat products (Fig4) the share of HCH
isomers is 74 % , the share of DDT is 26 % .
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Figure 3. The share of pesticides in the contamination of meat and meat products, %

Results of analysis of permethrin content in food products (Fig.5) showed that cucumbers are
most polluted, and melons are less so. Among the analyzed samples, watermelon (Fig.4) and
cucumbers (Fig. 5) an excess of permethrin was observed:

- the content of permethrin in fresh watermelon was 0.03 mg / kg, which 3 times increased the
content of MPC (0.01 mg/kg));

— in fresh cucumber, the content of permethrin was 0.6 mg / kg, which exceeds the MPC by 1.5
times. (0.4 mg/ kg).

average Concentration TLV
concentration exceeding MPC

Figure 4. Excess permethrin in watermelon, mg / kg

average Concentration TLV
concentration exceeding MPC

Figure 5. Excess permethrin in cucumbers, mg / kg

Technological methods for reducing the residual amounts of pesticides in food products are
diverse. The effectiveness of reducing pesticide residues affects the nature of their distribution in
various parts of plants. It is known that the content of the main organophosphorus (FOP) and
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organochlorine (HOP) pesticides is formed in the shell of fruits and vegetables or on its surface,
practically does not penetrate inside. In other words, the initial stage of industrial and culinary
processing of fruits, vegetables and berries is washing. It is carried out with water, an alkali
solution, and surfactants. But in food raw materials containing drugs and substances that have
lipophilic properties, due to close contact with the cuticle wax, washing is extremely inefficient.
And derivatives of carbamic and thiocarbamic acids, organo - tin compounds, on the contrary, are
well washed with water. The efficiency of washing increases when using napkins, as well as when
using various detergents (detergents, caustic soda, alcohols) that remove oil and wax. The ratio
between the volume of the product and the washing liquid should be less than 1:5. The most
effective method of reducing pesticides in food products is cleaning the external parts of plants. For
example, as a result of removing the peel in citrus fruits, apples, pears, bananas, cuttings, kg of
pesticides are maximally distinguished (90 - 100 % ). A higher degree of PM reduction can be
achieved by disassembling potatoes, cucumbers and tomatoes, removing the outer leaves of
cabbage and leafy vegetables. Separation of food products by pesticides is carried out using
traditional technologies of their processing and cooking, such as cooking, frying, forging, canning,
cooking, jam, marmalade, etc. The residual amount of pesticides in the processing of grain crops is
distributed heterogeneously in different fractions of grinding. The greatest pollutants are usually
found in bran, in flour of minimal fine grinding. The rate of degradation of pesticides in stored
products depends on various conditions. temperature parameters, average humidity, and storage
time can vary significantly depending on the type, purpose of the product, and other conditions. At
low temperatures (minus 18 - 23°C), the om is reduced by no more than 2 years, which is lower
than the shelf life.

As the temperature increases, the degree of destruction increases. At 2 - 10 © C in the vessels of
fensulfothion decreased by PM 52 - 92 % . If you increase the duration of storage increases the
degradation of pesticides. For example, parathion is constantly in ketchup for 4 months, and after 6
months has decreased by 93 % . Washing in a domestic environment, Before laying for storage can
lead to the rapid decrease in the level of pesticide residues. When storing unwashed tomatoes for 3 -
6 days, 30 % of Botan is decomposed, and in washed tomatoes - 93 % . But sometimes, due to the
wet loss of stored products, the MF may increase. In meat and dairy products, the residual amount
of pesticides can be reduced by heat treatment. In this regard, baking meat in water is most
effective. It is necessary to take into account the probability of transition of pesticides to broth, and
when baking some pesticides, you should take into account the change in the composition of toxic
air compounds. Protection of people from the harmful effects of pesticides is effectively provided
by the barrier of hygiene standards and regulations, but due to their lack of supervision, acute and
long - term poisoning and other health disorders may occur.

In General, the following conclusions can be drawn from the work:

1. Pesticides accumulate in the environment, pollute food raw materials and food products, and
pose a danger to human health.

2. The residual amount of pesticides can be determined with high accuracy using
chromatography.

3. The results of food analysis showed that the residual content of HCH and DDT does not
exceed the MAC. In the samples of cucumbers and watermelons analyzed for the residual content
of permethrin, the MPC was found to exceed 1.5 and 3 times, respectively.
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COJIHEYHBIE J1OPOI'

AHHOTAIMS: B CTarbeé paccMOTpeHbl JIOpOrM CONHEYHBIX MaHeNeH, NpenMyIecTBa
COJIHEUHOIT IOPOTH, a TAKKe UX IPUMEHEHHE.

KmoueBble csioBa: ConHEYHbIE JOPOTH, COJHEYHBIE IAHEM, 3JIEKTPOMEXaHHYECKHE
HaKOIUTENHN, YMHBIE JIOPOTH.

[To nexoropbM nozacueram, nopsaka 0,2—0,5 nporeHTa MOBEPXHOCTH MUPOBOH CYILIH TIOKPBITO
Joporamu. M 310 oTHOLIEHNE JOMKHO yBemnuuThCs Ha 60 % k 2050 romy, a 11 SKOJIOIMH 3TO
SBHO He TIoizer Ha moimb3y. CONHEYHbIE MAaHENM TaK jK& 3aHUMAalOT MHOTO MeECTa, U
COOTBETCTBEHHO, €CJIM COBMECTUTH JIBE TEXHOJOIMHM MOMKHO DEIIMTH MPOOJIeMbl 3KOJIOTUH H
SHEPIeTHKHU, COXPAHUB 3EMITIO.

Wnest co3nath COMHEUHYO OPOTY MPHIILIA CYTPYKECKOH mapoit u3 mrara Alnaxo Jhxym u
Cxkotry Bblocay, KOHIEHIIIHS 3aKITF0YAETCs B TOM, YTOObI 3aMEHNTH achasbT ¥ OETOH Ha JIoporast
MOJIy/IbHBIMU TIAHEJSIMM, 00JaJAroIMMI  (DYHKIMAMH COJIHEUHBIX Oarapel, KOOpAMHAaTOpOB
JBIDKEHMS M mpounMu nonesHoctsiMu. Ilo pacyeram m3oOperareneil, mpu MaKCHMaIbHOM
HOKPBITHH J0POT HOBBIMHU AHEJISIMH TIOSIBUTCSL BO3MOYKHOCTb BbIPA0AThIBATh U HAKAILUIMBATH B
TpU pasza Ooble 3MEKTpOdHepruy, ueMm ceifuac norpedmstor CIIA. TIare mummapros
IECTUYTONBHBIX TaHesel pasmepom 1,52 Ha 1,52 meTpa, mpeAnonaraloT MHUIMATOPEI IPOEKTa,
TIOKPOIOT BCIO JI0poskHYt0 ceTb CILIA.

CoJHeYHbIE I0POrH— 3TO MOJLYJIBHOE «YMHOE» OPOKHOE TTOKPBITHE C MHTErPHPOBAHHBIMU
COJIHEYHBIMH OaTapesiMu TIOKDBIThIC 3aKaJCHHBIM CTEKJIOM, CBETOJMOIAMH M SJIEKTPOHHKOM.
[MokpbITHE MOXKET BBIICPXKATh CaMBbIi TSHKENBII rpy30BUK (10 113 TOHH Ha MaHeNb) 1 00eCIIeUnTh



CTaHJAPTHBIN [l IOPOT YPOBEHB CLICTUICHHS, COTOCTABUMBIH ¢ acdanbrom. [Taneny MoryT ObITh
YCTAHOBJICHBI HA JIOPOraX, ABTOCTOSIHKAX, MAapKOBKAX, BEJOCHIICIHBIX JOPOXKKAX, TPOTYapax,
UIPOBBIX IUIOMIAKAX... OYKBAJIBLHO Ha JTF000H MOBEPXHOCTH, OCBEILAEMON COJTHLIEM.

ConHeunble j0pord OyIyT OKyNaTh CBOK YCTAHOBKY M OOCIY)KHMBaHHE, BbIpa0aThIBas
AJIEKTPUYECTBO, KOTOPOE MOXKET OBITh MCIIONB30BAHO [T 00ECTICUCHHS SHEPrUeii JII000ro Bria
TeATENBHOCTH CBSI3aHHOTO C Joporamu. [Ipu momormy TepeaaTdukoB, BMOHTHPOBAHHBIX B
JIOPOXKHOE TIOJIOTHO, TAHENH TAKKe CMOTYT 3apsDKarh OJIEKTPHUECKHE aBTOMOOWIM depe3
CIEIMATBHYIO IPHEMHYIO ILIACTHHY, YCTAHOBICHHYIO Ha JTHHILE TPAHCIIOPTHOTO CPEZICTBA.

CoBpeMeHHast I0pora, BBINOJHEHHAs W3 TAKHX SJIEMEHTOB MO3BOJIMT COJCPYKATh HE TOJBKO
BCIO JIOPOXKHYIO HMH(PACTPYKTypy, HO M 4YacTHyr0. Hampumep, MW COBPEMCHHOH Tpachl
criocobHa obecrieunTh dnekTpudeckoit sueprueid 10 500 nomoB. OpHako, HECMOTpsS Ha
CYILICCTBCHHYFO 3KOHOMMIO JHEPIUH, CTOMMOCTh IOJOOHBIX MPOCKTOB JOCTATOYHO BBICOKAs, B
YaCTHOCTH OJHA IUTUTKA C COJHEYHBIMHM OaTapesiM CTOMT 7 ThICSY AOJUIapoB, IlaHemm moryt
TIOZIOTPEBATHCS M CAMOCTOSITENIBHO OUMIIATECS OT CHETa.

Pucynok 1. CnienpansHo pazpabotanHbie Komitanueit Solar Roadways
COJIHEYHBIE [TAHEJN CIIOCOOHBI BBIICP)KUBATh BHICOKHE HAIPY3KU

CorHeyHast TaHEb COCTOUT U3 TPEX CIIOEB

Cr10#1 TOPO’KHOTO MOKPBITHIS:

TTockonbKy 3T0 camMble BEpXHUE CIIOU COOPKH, a TAKOKE OT 3TOTO CJI0S CONHEUHBIE JyqH OyIyT
JOXOIUTh 10 (POTODNIEKTPUYECKUX OJIEMEHTOB, OHM JODKHBI OBITh MONYNPO3PAuHBIMUH U
BBICOKOTPOYHBIME  CTEK/IHHBIMUA ~ Matepuanamu. CTekno OyaeT TEeKCTYypHpOBAHO, HYTOOBI
00ecrieunTh CIEIUIeHHe IIMHBI, OCTaBasCh JOCTATOYHO IPO3PAYHBIM, YTOOBI JIOCTATOYHOE
KOJIMYECTBO COTHEYHBIX JTy4eH JOCTHITIO COMHEUHBIX MaHeNeH, PAacIiONIoKEHHBIX Ha JOpOTe.

Ci1011 31eKTPOHUKHU:

Crnoif MEKTPOHUKN COICPYKHUT MHKPOIPOLIECCOPHYIO IUIATY C TIOJUICP)KKOHM CXEMBI JUIS
30H/MPOBAHMS HArPY30K Ha TOBEPXHOCTH HArpeBaTeIbHOTO MEMEHTa YIpaslieHus. braromapst
BHEJIPEHHIO STOH TEXHOJIOTHH Oolblie He Tpedyercs: yoopka cHera / JibJa W 3aKpbITHE LIKOJ /
NpPEeMIpUATHIl M3 - 3a IUIOXOM MOrofgpl B PErHoHAaX, IZE BbINAZAeT CHEr. bopTroBoii
MHUKpPOIIPOLIECCOP  YHPABISIET OCBELICHUEM, CBS3bI0, MOHMTOPHHTOM H T. M., KOTOpBIE
YCTaHABJIMBAIOTCS Ha Kax/ipie 12 GyToB.



Croii (pyHIaMEHTaIbHOM TUTUTBL:

B TO Bpemst Kak CIOH 3NEKTPOHMKH COOMpaeT SHEPrhi0 OT COJHIE, OH SIBISETCS CIIOEM
(yHIAMEHTaIBHOM IUIMTBI, KOTOPBI pAacpeienseT SHEpPruio, COOMpaeMyl0 W3  YPOBHS
9JIEKTPOHUKH U CUTHATBI JIAHHBIX (TeNe(OH, TENEBU30D, HHTEPHET) TT0 HUCXOISIIIESH JIMHIH CBSI3U
JUTSE BCEX TIOMOB U TIPEIIPUSITHI, TIOJKITIOUEHHBIX K COHEYHOH 1opore. DyHIaMeHTaIbHbINA CIOi
3aIHIIEH OT aTMOCHEPHBIX BO3CHCTBHUMN, TIO3TOMY HaJl HUIM MOXKHO CO3/IaTh 3JEKTPOHHBII CIIOM.

Pucynok 2. KOMIIOHEHTbI COHEYHOH I0pory.

YTo0BI CONHEYHBIE IOPOrH ObLIM YCIEHIHBIMH, 3TH TPH YacTH JOJDKHBI paboTaTh B YHHCOH.
JIOpOXKHOTO TIOKPBITHS CJIOSI OBITH JOCTATOYHO SICHOM, YTOOBI COHEUHBIA CBET MPONTH Yepe3 K
CJIOKO 3IIEKTPOHHUKIL, AMEKTPOHKKH CIIOSL [Tt cOOpa SHEPIHH | ACPXKaTh I0Pory (QyHKIHOHUpYET
JIOJDKHBIM 00pa3oM, U (DyHIaMeHTaJIbHAs! TUTMTA, YTOObI ONPEEINTb, [/I¢ SHEPTHsl JOKHA UIITH.
B cBsi3u ¢ TeM, YTO JOPOKHBIE JUHAM HA CONHEYHBIX BHIPAOOTKAX HA CAMOM JIelie SIBISFOTCS
CBETOM3ITYYAIOIIME AHO/bI, (DyHIAMCHTANbHAs IUINTA JOJDKCH OOECTCYnTh IPOSIKYHO YacTh

MMEeT JIOCTATOYHYIO SHEPTHIO, HEOOXOIMMYIO Mepe/i OTHPABKOH OCTANBHYIO Y4acTh SHEPIUH 110
HAIPABIICHHUIO K CETKE.

PucyHok 2 — ITyTb 3HEpruy Ha COTHEYHBIX 0POrax

Wrax, npermy1iiecTBa 1 HEOCTATKK COTHEYHOM TOPOTH

— BesonacHblil nepexoj: MaHeNu MOTYT OIpPEAENATh BeC HAXOMAIIErocsl Ha HUX IIpEIMeETa.
Korna yenoBek cTymaer Ha MaHelNb, OHa 110 BECY OMPEeNseT, YTo 3TO He MaIllMHa, M COO0IaeT
9Ty HHGPOPMALIHIO IPYTUX MaHessM. [TaHen HauMHAKOT MUTaTh, CBETUTHCS U IHCATh BOIUTEISAM
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"Copocbte ckopocth". Takim 00pa3oM YeloBeK MOXET 0e30MacHo Mepecedb JOPOry, JaKe ecin
JIEJIO TIPOMCXOAUT TEMHOH HOYBIO.

— JletieBast ANMEKTPOIHEPTHS: TIOTY4aeTCs, YTO OCTPOSHHAsI COJTHEYHAs! I0pora OKyIaeT cama
ce0st. A 3aTparhl Ha ee 00CITy)KUBaHHE B Pa3bl MEHbIIIE YeM OOCITY)KHBAHHE OOBIYHBIX JJOPOT.

— OKOJIOTMYHOCTb

Ipesxne Bcero, Ui 00OPYIOBaHKS M HEPENENKH J0POr MOTPEOyIOTCS OrpOMHBIE CPEICTBA,
MPOEKT HE OKYIUT ce0sl 3a KOPOTKHIA CPOK, KaK ObI XOPOIIIO OH HE paboTall.

CrnucoK MCNO0JIb30BAHHOM JIMTEPATYPHI:

1. Solar Roadways - About" [Onextponnstii pecypc] URL: https: // solarroadways.com /

2. "Solar Roadways - Phase I Grant; Small Business Innovation Research.". Small Business
Innovation Research

3. Solar Roadways - Phase II Grant; Small Business Innovation Research.". Small Business
Innovation Research.

4. Scott & Julie Brusaw. Solar Roadways. The World Technology Network. 2013. Retrieved
June 23, 2014.

5. Driving on Glass Solar Roads. Scientific American. [Qnexrponnsiii pecypc] URL: https:
/I www.scientificamerican.com / article / driving - on - glass - solar - roads / October 6, 2009.
Retrieved February 24, 2015.

6.  Scott, Cameron. Following the Solar Brick Road. SingularityHUB. Singularity University,
2014

© M.M. Abmumaxu, 2020

AJiekcanipoBa A.A.,
maructpanT 1 kype, ®PI'AOY BO «Cesepo - KaBkasckuii henepanbHblii yHUBEPCUTET»,
r. Craspoross, PO

BJMSIHUE ITPAPO/IHBIX YPE3BBIYANHBIX CUTY AU
HA SKOHOMHMYECKYIO BE3OITACHOCTb

AHHOTAIMS

AKTYaJIbHOCTh TEMbI CTaThH 00YCIIOBJICHA POCTOM KOJIOTMUYECKHX KaTacTpod Mo BceMy MHUPY.
OrpoMHy!0 pojib Ha IKOHOMHYECKYIO O€30MacHOCTh OKAa3bIBAIOT MPUPOJHBIC UYpE3BbIYAHbIC
cutyarmn. HeoOXxomrMo pa3paboTaTh HOBBIE TOAXOIBI 10 WX YCTPAHEHHIO WM HAYUHTHCS
CBOEBPEMCHHO PearnpoBarh Ha H3MCHEHHsI B OKPYIKaroIIeH cpejie.

KiroueBble ciioBa

DKOHOMHYECKAs O€30ITaCHOCTb, YTPO3bI, IPUPOJTHBIE (PAKTOPHI, PA3BUTHE, OKPYKAIOIIAs CPeia,
SKOJIOTHYECKHE TTPOOIIEMBI.

Tema HCCIeIOBaHHS IPUPO/IHBIX CUTYAIMI SIBIISICTCS aKTyaIbHOM, TaK KaK, JaIbHEHIIIHI pocT
SKOHOMHUKH OyJeT BO3MOXKEH, TOJIBKO C y4ETOM COOJIFOZICHHSI IPAHHI], KOTOpbIE HaM CTaBUT
OKpY’Karolast pupoza.
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MHorue aBTOpbI H3y4aii JaHHYO TeMy, Harpumep, JL.I'. MelbHUK, KOTOpBIi puILies BHIBOLY,
YTO HalMOHAJIbHAS 0E30MaCHOCTH INIaBHBIM 00Pa30M 3aBUCHT OT IPUPOAHBIX (hakTopos [1].

Tpuposble GakTops! ¢ KaXKIBIM TOIOM YBEIUUYHUBAIOT CBOKO POJIb HA PA3BUTHE COLMAIBLHON U
HKOHOMUYECKOH CHCTEMbI, OKa3bIBAIOT KOJIOCCAIBHOE BIMSAHHE HA MX (DYHKLIMOHHPOBAHHE.
Hy>xHO yunTBIBaTH, UTO CaMble MEJIKHE JEHCTBHS, HATIPABJICHHbIE HA OKPY>KAIOILYIO CPEy, MOTYT
HepepacTH €O BPEMEHEM B OrPOMHBIE IO MacmTabaM SKOJIOTHUECKHE IPOOJIEMBI, KOTOpHIS
naryOHO Oy/lyT BIMATH Ha yesoBeka. [103ToMy, HyKHO Hay4HThCSl CBOGBPEMEHHO Paclio3HABATh U
OKa3bIBaTh BIIMSHHUE HA U3MEHEHHU, KOTOPBIE IPOUCXOJIST BOKPYT.

Ha pocr katactpoth npupoiHbIX, OKa3bIBAIOT BIHsHUE [2, C. 86]:

- TEXHOJIOTHY TIPOU3BOJICTBA, KOTOPBIE 3arpsi3HAIOT OKPY-KAIOLIEI0 CPELLY;

- OTacHbIE IPOU3BOICTBA;

- upe3MepHasi PeCypCcOeMKOCTb;

- IJIOXOE TOCYIAPCTBEHHOE PEryJIMPOBAHHE 32 3AILUTOMN IIPUPOJIBL;

- He3()PEKTUBHBIE MOHUTOPHUHIOBBIC CHCTEMBbI,

- OTCYTCTBHE CTUMYJIOB y NPENIPHATHI 1 JIFOJIEH 38 OXPaHOM IPUPOJIBI H T.JI.

I'maBHBIMM 3a/1a4aMM HKOJIOTMYECKOH OE30MacHOCTH SIBIISETCS TOJUIEP)KKA TAKOrO YPOBHS
pasBUTHS, HAa KOTOPOM OyayT (yHKIMOHHPOBATH IIPOM3BOICTBEHHBIE W DACIIPEEIHTEIbHbIC
CHCTEMBI B HOPMAJILHOM pUTME, OyIeT COOMIOIaThCs SKOHOMHYECKHUI POCT, 3aHATOCTb M BBICOKUH
YPOBEHb JKU3HU HaceleHus. Ho HeoOXOmuMO TOHMMATh, YTO COCTOSHHE SKOHOMHUYECKOH
0€30MacCHOCTH MOCTOSHHO MEHSIETCS, TAK KaK HAXOAUTCS B HEMPEPHIBHOM JIBUXKEHHH, U [I09TOMY,
TIPH NCCIIEIOBAHNY HY>KHO YUHUTBIBATH BCE TPOLIECCH B TMHAMUKE.

K nmprpomHbIM Upe3BhHaifHBIM CHTYAIMSIM OTHOCSITCST: H3BEPYKEHHS BYJIKAHOB, 3eMIICTPSICCHH,
00BaIIBl, yparaHsl, JJABUHBI, CUJIbHBIC JINBHU, CHErOI1aJl, KPYITHBIE 110 CBOUM MaclITabam MoKapsbl
HTJ.

Ha ceropusiiauii JIeHb, KOMMYECTBO KAaTAcTPO() YBEIMYHIOCH 110 CPABHEHHIO C TPOILIBIMU
roJaMl, W OHHM mpuoOpenr Oosiee TI'yOWTENBHBI XapakTep Ul CEIbCKOro XO3siCTBA M
TIPOMBIIILIEHHOCTH.

IIpornoser Ha 2030 rox He yTENMTENHHBI M OLIEHUBAIOT MOTEPIO OT CTUXHMIHBIX OEICTBHI B
360 MITIMApAOB AOIIIAPOB.

B cymme notepn 3a repriozr 1900 - 2015 1. CocTaBiIsIroT 0K0II0 7 TPHIDTHOHOB 10JU1apoB [3].

B Poccuu iepBoe MecTo 3aHUMArOT Ype3BbIYAHBIC CUTYALMH TIPHPOIHOTO XapaKTepa, a 3aTeM
YK€ HYT CUTYallui TEXHOTEHHOT'O 1 OHOJIOrO - COLMAIBHOTO XapaKTepa.

VIMeHHO mpHposHBIE KaTacTpodbl BIEKYT 3a cOOOH Oolblive MaTepualbHbIe MOTEpH U
HEOJIaronpyusATHO BIMSIOT B LIEJIOM HA SKOHOMMKY CTpaHbl. JTOT yIepO OLIEHMBACTCS B POCTE
3a00JIeBaHMI y HaceseHHs, KOTOpBIH BiedeT 3a cOoOOH 3aTpaThl HAa MEIMIMHY, B HEJOCTATKE
TIPOJTYKTOB CENTbCKOXO3SIICTBEHHBIX, B 3aTpaTax Ha JIMKBUJIAIMIO TIOCIEACTBUM 3arpsi3HEHUM U B
CBSI3M C COKPAILIEHHEM CPOKa CITy KOBI 31aHUIA 1 COOPYKEHHH 1 T.I1.

OrmacHOCTb HKOJIOTMYECKUX KaTacTpo() BO3HMKACT M YBEIMYMBACTCS U3 - 33 W3MEHEHMS
KJIMMaTa, Ha KOTOPBIi OKa3bIBAIOT BIIMSHHIE TEXHOTCHHBIC 3ar PSI3HEHHS.

Takum 00pa3oM, KOJIMYECTBO M IMOCHEACTBHS Ha SKOHOMHUKY YpE3BBIYAHHBIX CHUTYyalHit
MIPUPOJTHOTO  XapakTepa TPYJHO CIPOTHO3MPOBaTh. B Hacrosiee Bpems JaHHas IpoOiema
SKOJIOTUY BBIIBUTACTCSL Ha TEPBBIN IUIAH, FOCYapCTBO HAMPABISET OTPOMHBIE yCHIUS Ha e
YCTpaHEeHHe, HO 3TOr0 HEJ0CTATOYHO, TIO3TOMY HEOOXO/IMMO ITPOIOJDKATh TIOUCK HOBBIX METOJIOB
1 TOAXOJIOB UL ee perreHnst. HeoOXoamuMo OCyIIecTBUTh IPHCTATBHBIN KOHTPOJb 38 COCTOSIHUE

12



OKpYJKaroliel cpenpl, pa3paboTaTh HOBBIE SKOJOTMYECKH YHCTBIE CIOCOOBI IPOM3BOJCTBA
MPOJYKIMH, PALMOHAIBHO MOJIXOAUTh K HCIOJIB30BAHUIO TPUPOIHBIX PECYPCOB, CO3IATh
JIOTIOJTHUTENIBHBIE CTUMYJIBI 110 OXPaHE OKpY)KAalOIeM cpelbl y BCEro HacesleHus. Takoi
HeOOINBIIOH HAOOp METONOB OOpBHOBI 3a MPUPOY, MOMOXKET JOCTHIHYTh BBICOKOTO YPOBHS
SKOHOMHYECKOH OE30MacHOCTHL.

Crucok HCnoJIb30BaHHOM JIMTepaTyphl

1. Menpauk JLI'. ConpabHO - SKOHOMHYECKHI TIOTEHIMA YCTOMYMBOTO Pa3BUTHS. — M.:
WUTJ «YauBepcuTerckast kaura», 2017. — 1120 c.

2. AnaneHko A.I'. DKOJOro - 5KOHOMHYECKOE YIIPaBJICHIE OXPAHOH OKpPYKalOIIEeH CPE/IbL. -
M.: Henpa, 2013. - C. 86.

3. Poccunckas M. B. VYmpaBneHue 3KOJOTHMYECKOW — COCTABISIOIIEH — CHCTEMBI
9KOHOMMYECKOI1 Oe30racHoCTH pernoHa. - Pocro H/ /1, 2011. - 24 c.

© A.A. Anexcannposa, 2020

Bousiomun U.B.

Crynentr OAP MIINUTP TITY

r. Tomck, PO

Hayunblii pyxoBoauTe/ib:

Ky3bmunckas E.B.

Kauj. TexH. Hayk, nouent OAP UIIUTP TITY,
1. Tomck, PO

MOJIEPHUA3ALISI ABTOMATH3UPOBAHHOM CUCTEMBI
YIIPABJIEHUA BJIOKOM TEIIJIOOBMEHHHUKOB
YCTAHOBKH KOMIUIEKCHOM IMOJIOTOBKH 'A3A

AHHOTAUUSA

B pabore mnpemioxeHbl BapuaHTHl 3aMEHbI COCTABISIOLIMX KOMIIOHEHTOB —CHCTEMbI
yIpaBjieHHsT OJIOKa TEIIOOOOMEHHMKOB ~ YCTAHOBKM — KOMIUIGKCHOM — TOJTOTOBKH — Tasa.
MOZ[epHI/Ba.HI/ISI 1 YCOBEPIICHCTBOBAHNUEC JaHHBIX KOMIIOHCHTOB aBTOMaTI/I?)I/l‘pOBaHHOI\/'I CHCTEMbI
VIpaBJICHHUS TO3BOJIMT  YIIYUIIUTh Ka4eCTBO HE(TENpPOIYKTOB, OOCCIICUMT MPABUILHOE
PeryJIMpoBaHue, HAJIGKHYIO U Oe3aBapHiiHyt0 padoTy.

KroueBsle cioBa

ABTOMaTH3UPOBaHHAs CHCTEMa, YMPABJICHUE, YCTAHOBKA KOMILICKCHOW TMOITOTOBKH TIasa,
JIATYUKH, YCOBEPILICHCTBOBAHIE

Beenenue

CymiecTByeT —OrpOMHOE MHOrOOOpasde  aBTOMATH3UPOBAHHBIX  CHUCTEM  YIPABICHHUS
TexHomormaeckuM nponeccoM (ACY TII), KOTOpbIe BBINONHSIOT pasaidHble GyHKIMH. Taroke
TaKUe CHCTEMBI TI03BOJITIOT POBOAUTH MOHUTOPUHT PabOTHI OTACIBHBIX €€ YacTel U / WK BCer
CUCTEMBI B LEJIOM M  (DUKCHPOBaTh OCHOBHBIE IapaMeTpbl IPOU3BOIAMMOIO  ChIPbS.
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ABTOMATU3UPOBAHHBIC ~CHCTEMbl YIPABJICHWS HPUMEHSIOTCS B  PA3IMYHBIX  O0JIACTSX
TIPOMBIIIICHHOCTH M TPOM3BOACTB. [l KauyecTBEHHOM M KoppekTHoi paborsr ACY TII
HEOOXOIMMO TMEPUOANYECKH MOJICPHU3UPOBATh U YCOBEPIICHCTBOBATh C IIOMOLIBIO 3aMEHBI
KOMIUIEKTYOIIHX.

O0beKT HccIe10BaHNs

Cy1iecTByeT ycTaHOBKa KOMIUIEKCHOM moxarotoBku raza YKIIIT — 8, neifctByromas Ha
YpeHroiickoM He(Tera3oKoH/ICHCATHOM MECTOPOXICHHUH. JlaHHas yCTaHOBKA MpeHa3Ha4YeHa
Ju1st cOopa ra3a OT CKBOKMHBI U B HEH pealn30BaHA KOJUIEKTOPHO - KyCTOBas CXeMa, KOTopas
MO3BOJIMJIA  3HAYUTENBHO CHHM3MTH 3aTparhl Ha CTPOMTENBCTBO LUICH(GOB M 0OYCTPOKHCTBO
BHYTPHIIPOMBICIIOBBIX JIOPOT.

OmHuM U3 TJIaBHBIX OJIOKOB YCTAHOBKU SIBISIETCSI OJIOK TEIUIOOOMEHHHKOB. OCHOBHBIMHE
3a7a4aMi aBTOMATH3MPOBAHHON CHUCTEMBI YIIpaBieHus1 OJokoM TerioooMeHHHKOB (ACY BT)
SBIIACTCSL:

®  IIOJUICPIKAaHHUE PACXOA FOPSUYET0 TEIUIOHOCHTEIIS,

®  [O/UICPIKAHUE IABIICHUS HCXO/IHOTO TEIIOHOCUTES;

e  TIO[UIepKaHME M CHTHAIM3ALIS TEMIIEPaTyphI IIPOIYKTa,;

®  IO/UIEPIKAHUE M CUTHATIM3ALIMS PacXoia MPOIyKTa,;

®  [OJUICPIKAHUE TEMIIEPaTypPhI B TPYOOIIPOBOIAX;

®  IO/UICPIKAHHUE JABJICHUS KOHCYHOT'O TETIOHOCUTEISL.

OfHaKo Ha BEPXHEM U HIDKHEM YPOBHSX YCTAHOBJICHBI YCTApeBIIME CUCTEMA YIIPABICHHSA U
JAT4MKH, YTO IPUBOJUT K YXYALICHUIO DETryJIMPOBaHHMs PEKUMa paboThl, HApYIICHUIO
HAZIeKHOCTH M 0Oe3aBapuiiHON paboThl aBTOMATH3HPOBAaHHOrO 0OOpynoBaHMs. Taroke Takoe
HECOBEPILICHCTBO CKAa3bIBACTCS Ha KayeCTBE HE(TENpPOIYKTOB, YTO B CBOKO OYEpe/b BEIET K
(hMHAHCOBBIM MOTEPSIM IIPOU3BOJICTBA.

AHAJIN3 M MO/IEPHH3AIMS CHCTEMBI

Ha Bepxmem ypoBue paccmarpuBaemoii ACY TII wncnons3yercst cucTeMa yHpaBISHHS
CENTUM CS 3000 d¢upmbr Yokogawa, mnpencrapisiomiasi coOOi HM3MEpHUTENIEHO -
BerucuTeNbHBI Komimieke (VIBK), mpenHasHadeHHBIH 11 M3MEpPEHUs HANPSDKEHUS W CHUTBI
MOCTOSIHHOTO TOKA, COHPOTHBJICHMS, a TaKkKe NpreMa W 00pabOTKH JIMCKPETHBIX CHIHAJIOB,
BBIPAOOTKH YIPABJISIONIMX aHAIOTOBBIX M AMCKPETHBIX CHTHAIOB. [laHHAs cucTeMa yIpaBJICHUs
Obu1a paspaborana B 2002 rofy ¥ OTHOCHTCS K IPOIPAMMHO - aIllapaTHbIM KOMILIEKCaM BTOPOTo
nokosieHust. Ha cerofHsiHmii MOMEHT ee METPOJIOTHYECKHE M TEXHHYECKHE XapaKTePUCTHKH
yctapem [1].

IIpennoxeno 3amennts CENTUM CS 3000 ma cucremy ympasnenuss CENTUM VP,
OCHOBaHHOM Ha HEIPEPHIBHOM M3MEPEHHH M NPEoOpa30BaHNK BXOJHBIX aHAJIOTOBBIX CUTHAJIOB,
MOCTYMNAIOIMX OT MEPBUYHBIX M3MEPUTENbHBIX —HpeoOpasoBateneil, M (HopMHUpOBaHUH
YIIPABISFOLINX aHAIOTOBBIX CUTHAIOB. Briopanubiii IBK ctpoutces o Moy ibHOMY TPUHIAITY 1
COCTOHT W3 HCKPOOE30IacHBIX 0aphepoB, MOAIyJIel BBOJA / BBIBOAA M OOpPabOTKU CHIHAJIOB.
OcnoBubivu goctorHcTBaMH CENTUM VP kpome JTydImmmx MeTpoIOrHuecKiX XapaKTepHCTHK
[2], sBrsiercst Goree HAMVSIIHBIA YETOBEKO - MAIIMHHBIN HHTEPQEIC, YBEIHUYeHHAasT CKOPOCTh
00paboTky nH(popMarmy. TaxKe CTOUT OTHECTH K JIOCTOMHCTBAM BBIOOP UMEHHO 3TOH CHCTEMBI
YIpaBjIeHUs TO, YTO HE HYKHO Oyner nepeoOydarh MEpCOHAT, T.K. «BHYTPH» CHCTEMBI
WJICHTUYHBI, YTO B CBOIO OYEPEIb CYIIECTBEHHO COKPATHT BPEMEHHbIE U JACHEKHBIE M3/IEP)KKU Ha
€€ 3aMeHy.
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JU1s TonHOM MoziepHU3aLH OJIOKa TEINI00OMEHHUKOB YCTAHOBKH KOMIUICKCHOW MOATOTOBKU
rasa HeOOXOJMMO TAKXKE MPOW3BECTH 3aMEHY JIATYMKOB Ha HIKHEM ypoBHe. IIpeuioxkeHHbIC

PpelIeHus ¥ M3MEHEeHHs IPUBE/ICHBI B Tabrmwile 1.

Tabma 1
HaunmenoBanue bouo IIpennoxeno JlocToMHCTBO OT
JlaT4rKa 3aMEHBI
Jaruviku Tepmonapsl TepmornpeoOpazoBareib Paciimpenue
TEMITIEPATYPBbI KTXA (XK) conpotusinenus TCIT - JTMarnasoHa
0879 HU3MEpeHUt
JlaTanku pacxona Kamephble Buxpesble cueTdnku - HUckmouena
JmadparMbl THIIA PpacxosoMepsl HEo0XOIMMOCTb B
JKC digita YEWFLO HCTIONB30BAHIN
xomnannu YOKOGAWA | 10NOIHUTENBHBIX
JIATYNKOB JIABICHHS
Jarankn AWP - 10SH BeicokoaddekriBHbIe TlozBomnseT m3mepsTh
JIaBIICHUS nipeoOpasoBaTeu OJTHOBPEMEHHO
JIABJICHUSI C g depeHImaTbHoe
YyBCTBHUTEIIBHBIM U CTaTH4ECKOe
SIIEMEHTOM U3 JIaBIICHUE
MOHOKPHUCTaJITYECKOTO
KPEMHUSI KOMITAaHHN
YOKOGAWA
HcnonnurensHble Knanansi ¢ Perymupytonmii knanas ¢ OKOHOMUYECKH
yCTpoiicTBa ITHEBMOIIPUBOJIOM | 3JIEKTPOIPUBOZIOM CEPHH BBITOJTHO, HU3Kast
trma KMP 200 Line 1eHa
BriBog

IIpoBeNCHHBIM aHATM3 IO3BOMIUI BBLIBHTH HECOBEPIICHCTBA CYIICCTBYIOIICH CHCTEMBI
ynpasienusi Onoka teriooomennrkoB YIIKI. Onpenenensl Hanbosee npoOieMHbIe MecTa Ha
BEPXHEM M HIDKHEM YpPOBHsX. IIpe/io’keHbl BapHaHTBI 10 3aMEHE JaHHBIX KOMIIOHEHTOB, YTO
CIIOCOOCTBYET YINIYUIICHUIO PabOTOCIIOCOOHOCTH YCTAHOBKM B LENOM, @ TAKOKS YIydIIUT e
METPOJIOTMYECKHE M TEXHUYECKHE XapaKTePUCTHKH. HeoOX0mMMO OTMETHTh, YTO B OCHOBHOM
BeIOpans! qatankd Gupmel YOKOGAWA 3 - 3a Toro, 9to B CBOEM CEIMEHTE OHM 00J1aaloT
JIOCTYITHOM CTOMMOCTBIO M KaueCTBOM, a TAaKKE MX HCIOJIB30BAHHE IMO3BOJIMT TPEIIPUSITUIO
CIKOHOMHTB JICHESKHBIE CPEJICTBA HA 3aMEHE U rapaHTHHHOM 00CITy KHBaHHH.

HWcnonpzoBanne Ha BepxHeM ypoBHe kominiekca CENTUM VP, mosBonmuT pacmmpurh
JIMana3oHbl W3MEPEHUH ¥ MOBBICHTH METPOJIOTMYECKHE XapaKTePHCTHKK OJIOKa, a TakKe
o0ecreynT KauecTBEHHOE PEryIMpoBaHue U Oe3aBapHiiHyto padoTy.

CHnicoK MCI0JIb30BAaHHO JIHTEPaTypPhI:
1 Omnwucanne THIa cpeicTB u3MepeHuil. KOMIUIEKChI M3MEPUTEIBHO - BBIUHCITUTEIIBHBIC
CENTUM CS 3000 [DnexrpoHHbIii pecypc]. — Pexxim goctyma: https: // all - pribors.ru / opisanie /
21532 - 14 - centum - mod - ¢s - ¢s1000 - cs1000r3 - cs3000 - cs300013 - vp - 17763
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2 Ommcanue THIA CPEACTB M3MepeHHil. KOMIUIEKChI M3MEPHTENIBHO - BBIUHCIHTEIBHBIC
Yokogawa Centum VP [OnekrponHsiii pecypc]. — Pexxum nocryma: https: // all - pribors.ru /
opisanie / 67132 - 17 - yokogawa - centum - vp - nio - 76702

© Bomomm E.B., Ky3smunckas E.B., 2020 1.

Janamena C.X.

CTYJIeHT - MarucTpant 2 kypca HBI'Y,

r. HkaeBaptoBek, PO

Janames J.X.

CTyzeHT - MarucTpant 2 kypca HBI'Y,

r. Hixuesaprosck, PO

Haywnsni pykosomurens: Kasnaxvenos T.B.
KaHI. T1eJaror. HayK, JIOLEHT

r. Hixuesaprosck, PO

OCOBEHHOCTH KOH®UT'YPUPOBAHNS HHOOPMALIMOHHOI CUCTEMBI
“APM PYKOBOJMTEJISI KAJIPOBOI1 CJIYKBBI” U Ei; THTETPALIVISI
C KAJIPOBBIMH ATEHTCTBAMU

AHHOTaNMsA

W30 nHA B JEHb COTPYJHHMKH OTIENa KaJpoB MEPEeXoAsiT OT OyMaKHOTo
JOKyMeHTOoOOOpoTa K cMellaHHoMmy. [Ipeampusituss HyX#aroTcs B M3MEHEHHHU
TEXHUYECKHX CpelICcTB 00paboTKM aaHHBIX. CpelcTBa HAKOIUICHMS, aHAIM3a M OLICHKH
3aMEHSIOT CHUCTEMbl aBTOMATHUYECKOW repepaboTkH BXoAHOW wuHpopmamuu. B sthx
YCIOBUSX BaKHO OPUCHTHUPOBATh COBPEMEHHBbIC HH(GOPMAIMOHHBIC TEXHOJOTMH Ha
KOHEYHOT'O TI0JIb30BaTels - crienuanicta. Paspaborars panuoHaibHbIe OpraHU3alliOHHbIE
(OpMBI HCIIOIB30BAHUS CPEICTB BEIYUCINTEILHON TEXHUKY HA MPEIIPUITHAIX.

Ienb nccienoBaHust — NPOBECTH AHAIN3 CTPYKTYPhI KaJpPOBBIX JAHHBIX U BBIICIUTD
0COOCHHOCTH KOH(UIypHUpOBaHUS HH(POPMALMOHHONW cucteMbl «APM  pykoBomuresns
KaJapOBOH CITyKOBI».

Kniouessble ciioBa

KaznpoBasi monmurtuka, KagpoBasi CTPYKTypa, HEpCOHaN, aBTOMAaTH3MPOBaHHOE pabouee
MECTO, PYKOBOJIMTEIIb KaJPOBOH CIIyKObI, KaJpOBOE areHTCTBO.

KaznpoBoii monuTHkoil Ha3bIBAIOT IJIaBHBIE HANpaBICHUS B paboTe C COTPYIHUKAMHU,
KOTOpBIC OTBEYAIOT CTPATErMYECKUM 3aJadaM oOpraHu3aluu. Bpemenamu e€ BaxHO
OOHOBJIATBE. DTO MPOUCXOJUT NMPH U3MEHEHHH CTPATErHU Pa3BUTHS KOMITAaHHH.

Jlist Majoro M CpeiHEro MpeANpUsATHS 3TO BOIPOC KaJpOBOH MONMTHKH, yuéra
KaJpoOBOTO pe3epBa, MpOo(eCcCHOHAIBLHOIO M JOJDKHOCTHOIO 3aMEILEeHHUs, 3TO KHM3HEHHO
Ba)KHBII BOIPOC, OT KOTOPOTO 3aBUCHUT 3(PPEKTUBHOCTh PabOThI Bcero komiuiekca. Kpyr
obmacreid mpumeHeHuss uHpopmauuoHHbIX cucteM (MC) 1oCcTaTO4HO — LIMPOK:
Oyxrantepckuii ~ yuér, MapKeTHHIOBbIE  MCCIEJOBaHUS, y4YET  MCIOJIB3YEMbIX
MpeANpUsTHEM pecypcoB. B ycioBusx coBpemeHHOro obmiectBa Tpedyercs ObIcTpoe

16



pearupoBaHMe W TPUHATHE YNPABICHYECKHX DEIICHUH, a JAeATENbHOCTh PAOOTHUKOB
JOJDKHA BKJIIOYATh B ceOs OpPUEHTALMIO HAa HOBEWIIHE pa3pabOTKM WU TEXHOJOTHH H
9KOHOMHMIO BPEMEHH.

Iepconan cumraercs GorarcTtBoM opraHuzanuu. COTPYIHHUK OTBE4YaeT 3a YCIEX B
JOCTH)KEHHH TOCTABJICHHBIX LIeJel nmpeanpusTus. [ paMoTHOE yIpaBieHHE MEPCOHAIOM
HAIpaBIIeTCsl Ha MAKCHMAalbHO BO3MOXKHYIO PEaIM3allUIo IEePCOHANa KaK MOTEHIHANA.
KanpoBblii pecypc — IITATHBI COCTaB COTPYAHUKOB OPraHH3ALUM, KOTOPHIE BBIIOIHSIOT
pasHble IPOM3BOJICTBEHHO - XO3SHCTBEHHbIC (QYHKIHMU. 3a KaIpoBble PECYpCHl B
OpraHu3allik OTBEYaeT MEHeKep Mo mnepcoHany. OmNHMpasch Ha OINBIT YCIHEIIHBIX
OpraHu3aluii, MOXXHO ONpPEIEIUTh KIIOYEBbIE POJNM Ul NPOGEcCHH MEHeIKepa IIo
MIepCOHAIY.

e  Kaaposelii cTparer — coTpyIHHUK, KOTOPBIH OTBeUaeT 3a pa3pabOTKy OCHOBHBIX
MIPUHLUIIOB PabOThI C MEPCOHAIOM C YYETOM KaJPOBOI MOJIUTHKHU MIPEATIPUATHS.

e  PykoBoauTesNb CJY:KOBI yNpaB/ieHHs] NMEPCOHATOM — COTPYAHHK, KOTOPBIH
OTBEYAEeT 32 OPraHU3aLMI0 PAOOTHI KaJPOBBIX MOAPA3ICICHHH.

e KaapoBslii  TexHoJor — TepcoOHaN, KOTOPBIH  YyNpaBsieT  CIIy:KOOH
OPraHM3allMOHHOTO PA3BUTHUS WM PA3BUTHS IIEPCOHATA.

e  KaapoBblii HHHOBATOP — PYKOBOJMTEIb 3KCHEPUMECHTAJIBHBIX, WHUIMATHBHBIX
WIN TIWIOTaXKHBIX IIPOEKTOB, KOTOpPbIE TPeOYIOT OOJBIIOr0 BHUMAHUS M TIIATEIBHON
popabOTKH, NPEXAE YeM OHHM I0JydaT LIMPOKOE pAaclpOCTpaHEHHE B IPAKTHKE
KaJpOBOr0 MEHE/KMEHTA OpraHHU3alHH.

e  HcnoyiHMTeJb — CICHUAIKMCT, KOTOPBIH OCYIIECTBIIAET ONEPATHBHYIO KaJIPOBYIO
MOJIUTHKY.

e  Kaaposblii KOHCYJBTAHT — COTPYIHHMK, KOTOPBIH OIpeAenseT HOTPeOHOCTH,
BO3MOYKHOCTH M IYTH pEIIeHUs MpoOsieM, CBSI3aHHBIX C Pa3BUTHEM OPraHU3ALMOHHO -
KaJpOBOr'o MOTEHIHAA.

e  HudopmanuoHHbIe CHCTEMBbI B 0T/Ae]e KAJIPOB — 3TO KOMIUIEKC NPOTrPaMMHBIX
CPEICTB, TEXHOJOTHH ¥ WHCTPYMEHTOB, IIPHU HCIHOJIB30BAaHMU KOTOPBIX IOBBIIIACTCS
9 PEKTHBHOCTD JCSATENFHOCTH KaAPOBBIX CIY)KO U areHTCTB.

ABTOMaTH3UPOBAHHOI cucTeMoii ynpaBienus (ACY) Ha3pIBalOT CHCTEMY, KOTOpast
obecreunBaeT aBTOMAaTH3UPOBAHHEINA cOOp U 00paboTKy mH(opManuu. IT0 HEOOXOIUMO
UL ONTHMH3allMM  PYKOBOACTBA  KoMmanueil. VIHauBHOyanbHbIE  OCOOEHHOCTH
OIPENeIEHHOTO IIPOU3BOJICTBEHHOIO IIpoLecca OOBSACHSIOT pas3iIndHbIe IOIXOIBI B
petueHuy >Toit 3anaun. OHM | Te JKe 3aJa4u, KOTOpble peann3yioTcst Ha DBM, Ha pa3HbIX
OpPraHu3alusAX WMEIT HHAMBUIYAJIbHbIE QITOPUTMBl U  HUCIOJIB3YIOT —Pa3IMYHBIN
MaTeMaTH4YeCKHi anmnapar.

APM cnenmanmucra (aBTOMAaTU3MpPOBAaHHOE padodee MECTO CHELHaIMCTa) — 3TO
COBOKYIHOCTb MH()OPMAIMOHHBIX, MPOrPAMMHBIX U TEXHHYECKHX PECYpCOB, KOTOpbIE
obecrieynBarOT 00padOTKY JTaHHBIX ¥ aBTOMATU3ALUI0 (DYHKIMH YIIPABICHHS.

TpeboBanus k APM:

e ObICTPBIN OTBET Ha 3aIPOC MOJIb30BATEIIS;

e  OblcTpoe 00y4YeHHE MOJIb30BATEIS;

e  paboTa B COCTAaBE BBIYUCIUTEILHON CETH;
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e  ajanTanus K YPOBHIO IIOJNOTOBKM IIOJb30BaTels U €ro MpoheCCHOHANbHBIM
3arpocam;

e 5érkoe 0cBOeHHE MPUEMOB paboTsl Ha APM;

®  TEPIUMOCTH 110 OTHOIICHHIO K MOJIB30BATEIO.

NpOCTOTY,
y106CTBO M
JIPYIKECTBEH -
HOCTBb 110
OTHOUICHHUIO K
TI0J1B30BATEINO

npocToTy
BBICOKYIO ajanTanuu K

HaJ&KHOCTh

onpeenEHHBIM
dyHKHAM
TIOJTE30BATENAM

APM
crienmanicTa
obecrieunpaet

KOMIIAKTHOCTh
Pa3MCLLCHUS H
HEBBICOKHE
TpeboBaHus K
YCIIOBHAM
IKCILTyaTaluu

TPOCTYIO
OpraHu3alu
TEXHHYECKOrO
obCTyKHBaHHS

PucyHok 1. Obecnieuenne APM

YTo0Bl NMpPHUHATH MPABUJILHOE PEIICHHE B IMPOLIECCE BEICHHUS JICATEIBHOCTH PYKOBOAUTEIN
Pa3HBIX YPOBHEH NOJDKHBI BiageTh uHdopmanmell. Mudopmarys OblBacT Kak y4ETHOH, Tak U
AQHAJIMTUYECKOH, TEXHOJOTMYECKOH, TUTAHOBOHM, OJHAKO OCHOBHBIMH TpeOOBaHMSMH K Hel
SIBISIFOTCSL CBOGBPEMEHHOCTh M JIOCTOBEPHOCTh. 3ajaueil Mouyss Pykogooumens CUUTACTCS
copmupoBanre HyaHON HMH(pOPMALMU O JEATENBHOCTH B TpeOyeMOM paspese, HarvIsjiHO, B
JIMHAMUKE, C TIPEIBAPUTEIbHBIM aHATH30M.

Jlns ynpaBneHust IeSTENbHOCTBIO OPraHU3alliy, a Takke e€ KOHTPOJIS HCMONb3YIOT MOMYIIh
«PykoBouTeNIb CIIy:KObI YNIPABJICHUS] MEPCOHATIOM», KOTOPbI BKJIIOYAET CICIyIOIIUe
(yHKIMOHATBHBIC BO3MOXKHOCTH:

e (opMHpYET LIEJH U 3a/1a4H PyKOBOIMTEILS Ha 13bIKE arperMpOBaHHBIX TIOKa3aTeNel;

e  [IOJTyYaeT arperupoBaHHbIE MOKA3ATENM XO3SICTBEHHOM NESTETbHOCTH MPEINPHATHSI 1
nepesaéT MX Ha YPOBEHb PYKOBOIMTENS C IPEABAPUTEIBLHBIM KOHTPOJEM Ha IOJHOTY |
HENpPOTUBOPEUHBOCTB;

®  COBMEIIAeT MOKA3ATEIH CO IIKAIOH OIIEHOK, PacUET OTKIOHEHU (PaKTHIECKHX 3HAYCHUN
OT IUIAHOBBIX;

e oroOpaXKaeT IMoKa3aTeu C JIFOOOM CTENEHBIO JeTANM3alM HauOosee HarisIHbIM |
YIO0OHBIM CII0OCO00M (TpaduK, OTUET, MOJIEIIB);

®  OTCIEXKHBACT arperupoBaHHBbIC IOKA3aTeIN HA MPEIMET KPUTHYECKUX OTKJIOHEHUH n
BapHaHTbI ACHCTBUIA 11 pEryIUPOBAHUSI KPUTHYECKUX COCTOSIHHA.
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Konrposnb

Cpencta
TPOU3BO/ICTBA

TIpon3BOACTBEHHB
it mporpecc

TIpenmerst Tpyna

A

A4

ITpornosupopanue,
MOJIEIMPOBaHHE

Tlepconan DuHaHCh!

KPHUTHYCCKUX OTKJIOHCHHI

BeisBeHne n ananms ]

/ Perynuposanue
OTKJIOHEHHiT
[poaykumst
Y

b

Vanst WEB TlokasaTenu HOPMATHBHO - DJeKTPOHHAs 0YTa

CIIPaBOYHOIT HHDOPMALIHH

?

Moy

Hmropt u3 apyrux
CHCTEM

Koprnoparusnbie
JIaHHbIE

Pyunoii BBOJ

Pucynok 2. APM Pykoomurens

PexpyTuHIoOBBIC areHTCTBA (KAIPOBBIC ar¢HTCTBA) — OPTAHK3AIMH, OKA3bIBAIOIINE YCITYTH B
nozbope MepcoHaNa — HE 3aHHUMAIOTCS TPyAoycTpoiictBoM. OCHOBHas 3aada KaZpPOBBIX
AreHTCTB Ka9eCTBEHHOE U MAKCHMAJIBHO OBICTPOE 3aIOTHCHHE BAKAHCHH, PEIOCTABIACMBIX X
KimenTamu [ 1].

JlesITenbHOCTh PEKPYTHHIOBOTO areHTCTBA CKIAIBIBACTCS W3 TPEX OCHOBHBIX COCTABIIIOMINX:
TIOVICK, OIICHKA ¥ IO00p MepCOHAIa Ha OpE/Ie/ICHHbIC BAKAHCHH, MMEIOIIHECs Y pabOTOaTeNeH.
Oco0oe BHHUMaHHE YICISIOT COOTBETCTBHIO MPO(ECCHOHAIBHBIX U JIMYHOCTHBIX KOMITETEHIMH
KaH/[/iaTa TpeOOBAHMSAM KIIHEHTa [2].

PexpyTHHTOBOE areHTCTBO BBIICHSET NMPO(YECCHOHATIM KaHIWIaTa U €ro TICHXOJIOTHYECKIIe
XapaKTePUCTUKH — MOTHBALIHIO, THOKOCTB H CIIOCOOHOCTB a/JAITTHPOBAThCS B KOJUTCKTHBE. Taroke
areHTcTBO OepéT Ha ceOst 3a/1auM Mo MPOBEPKU peKOMEeHarmi [3].

Leab peKpyTHHIOBBIX AreHTCTB — YIOBICTBOPCHIC MHTEPECOB 3aKA3IMKOB B TpeOyeMoM
KBTH(DUIPOBAHHOM TIepcoHate [4].

CBmb 1 oOIIeHne MEKTy KaIpoBOH CITyXKOOH NPeANpHSATHA M KAApOBBIMH AreHTCTBAMIH
JIOJDKHA OBITh aBTOMATH3MPOBAHA. BBIOpaHHas KagpOBBIMI areHTCTBAMH MH(MOPMAIHS JOJDKHA
ABTOMATHYCCKH ~TepeiaBaThCsi B MH(OPMAIMOHHBIC CHCTEMBI  YTIPABIICHWS — KaJpaMH
npemnpuaTHi. [ aBTOMAaTHYECKOro aHamm3a 3Toi MH(OpMAIrii HH(POPMAITMOHHAS CHCTEMa
TPEeANPUATHA JOJDKHA COZEpyKaTh HMHTEIUICKTYAIbHOS aNalTHpyeMoe SIpo  (IIpOorpaMMHBII
KOMIUICKC) Ha COOTBETCTBHE HH(OPMAIIMH OT KaJPOBBIX areHTCTB TIOTPEOHOCTSM MPESTIPHSTHL.
Tonbko MHTEIUIEKTyaM3aIis HH(QOPMAIMOHHBIX CHCTEM TTO3BOJIHT Ka4EeCTBECHHO U OIEPATHBHO
00paboTaTh OOJNBIIIE MacCHBBI HH(OpMarmH [5].

CnicoK UCIO0JIb30BaHHO¥ JINTEPATYPbI:
1. PekpyTHHroBoe areHTCBO [DNeKTpoHHBIH pecype] / CrioBapy M SHIMKIONSTUH. Pexum
noctyna: http: // dic.academic.ru / dic.nsf/ ruwiki / 293605
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3. KubGanoB A.Sl. Ynpaprienue nepcoHanom opranusaipi. OT00p U OLCHKA MPH HalMe,
arrectamyst: YuebHoe nocodne / Knbanos A.Sl., lypakosa M.B. — M.: Dx3amer, 2005. - 336¢.

4. KpaiinoBa M. Jlydiiie X0porio crenats padoTy ojuH pa3 // YIpaBieHHe HepCOHAIOM. —
2009 - Ne9(86).

5. Kasmaxmeno T.b.,Mocsruna T.B. Mogens uHTe/UIeKTyalbHON HH(OPMAIMOHHOM
cucteMbl Ju1s oOpaszoBanust. XKypHan “Yuensie 3aricku PAO” Ne4,2016 1., ¢. 111 - 113

© HManamesa C.X., lanames 2.X., 2020

Enareiues P.A.
Oaxanasp, mir.criet. komrann OO0 «Hectie Poccrs»,
r. [lepms, PO

BU3HEC - AHAJIMTUKA B YITPABJIEHUU IIPEAINTPUATUEM

AHHOTAIMS

Pabora nocesiieHa onTUMU3AIIK POKU3BOACTBeHHOM esitenbHocTH OO0 «Hectiie Poccusy».
Ceityac Ha (adprke (UKCHPOBAHKE HAPYIICHHUH M aHOMAIUIA Ha TIPOM3BOJICTBCHHBIX yJacTKax
OCYIIECTBIIACTCA C MOMOIIBIO OYyMaXKHBIX YEK - JIMCTOB, cOOp M 00pabOTKa JaHHBIX BENETCS
BPYUHYIO, 4TO HeceT B cebe Maccy rpobiieM. B KoHIe CMeHBI, COTPYIHMK OT/eIa OXpaHbl TPy/Ia
coOHpaeT ¢ MPOM3BOJICTBEHHBIX yYacTKaX YeK - JIUCThI U BBIIOJHSET UX 00pabOTKy, Ha3Hauas
OTBETCTBEHHBIX JIHI] JJI YCTPaHEeHHs HapyIeHuH. [1o kakmomMy cirydaro coOOMpaeTcst CTaTUCTHKA,
KOTOpasi BIIMSICT Ha OOLIMI MOKasaresb 10 0e3011acHOCTH Tpy/aa Ha (adpuke. B xoze pemicHus
3amauM BHEJpeHbI aHanmuTHaeckne Bl - oT4€rhl, pazpaboraHo MOOWIIBHOE MPYIIOMKEHHE IUIS
(duKcaimMM HapyLICHHH W aHOMAIWH, a TaKKe ABTOMATH3MPOBAHBI pacyerbl IOKa3aTesel
(DMHAHCOBBIX ¥ TIPOU3BOJCTBEHHBIX JerNapTaMeHTOB (aOpuku. Pesysibrarhl O0TOOpaKEHBI B
KBAapTaJIbHOM OTYETE TOI - MEHE/PKMEHTa (paOpUKM M aKTe O BHEAPCHHM MPOEKTHOW padOTBhI.
OnTimu3aiys 1038 HH(POBH3HPOBATH OM3HEC - MPOILECC, OOECICYHB COXPAHHOCTh M
6€30IMaCHOCTh JIAHHBIX, TIOBBICHTH KOPPEKTHOCTh IPU pacyere W MHHUMH3HPOBATH YEIOBEKO -
(haxTOpHBIE OIMOKK P pacuéTe MPOU3BOJICTBEHHBIX 1 (PMHAHCOBBIX ITOKA3ATEIEH.

KiroueBsle ciioBa

bBusnec - ananmuz, cTpaTern4ecKuii aHATN3, aBTOMATHA3ALIHS, CTCHKXOIIEP.

Ha ¢adpuke ocoboe BHHMaHHE yjelsieTcsi Oe30MacHOCTH Ha MPOU3BOJCTBCHHBIX YYaCTKaXx.
bBesorniacHocTh Ha pabodyeM MeCTe HampsIMyl0 CBSI3aHO C TEM, HACKOJIBKO 3({eKTHBHO
OpraHu3aIs KOHTPOJIMPYET PUCKH, BO3MOMKHBIC B TIporiecce paboThl. DUKCHpOBaHNE HapyIICHHIT
1 aHOMAIMI Ha NPOU3BOJICTBEHHOM YYACTKE MPOMCXOIHMT BPYYHYIO, Ha OyMa)KHOM HOCHTEIIE.
JlaHHBIE TIPH 3TOM HUKAaK HE 3allMIIEHbI OT TPEThUX JIULL U YacTO TEPSIIOTCS, U B TIOCIICCTBUH HE
00pa0aThIBAFOTCS.

Hanpumep, Tpu pasivTHE KUIKOCTH HA MPOW3BOJICTBEHHOM YYacTKe, COTPY/IHHK, KOTOPBIH
3aMETHUJI 3T, JIOJDKEH B3ATh M3 OIPE/IETICHHOTO MECTA YEK - JINCT, ONUCATh MHIMICHT U OTHECTH
€ro B CIIEIUAIBHYIO YPHY, TAKKE HAWTH PyKOBOJUTEISI CMEHBI M COOOIIHUTE eMy 00 STOM.

dukcanys TAKMX HApYIICHUH 3aTpaTHbl 10 BPEMEHH, IO3TOMY PAOOTHMKHM HMTHOPHPYIOT
BBINOJIHEHUE 0053aTENbCTB 10 (DMKCAIMM MPOUCIISCTBUH, 32 YACTYHO COOCTBEHHBIMH CHJIAMH

20



YCTpaHsIsl MHIMJIEHT Ha MecTe. JIo coTpyHHKa OT/IeNIa OXpaHbl TPy 3Ta HHPOpMALHs Jaxe He
JIOXOIIUT, YTO HE TIO3BOJSIET €My AHAIM3HPOBATH MH(POPMAIMIO M KOPPEKTHO PACCUMTHIBATH
00Iuif TOKa3aTeb.

AHIUTHKA TT03BOJISICT BBISBIIATH KpaifHe IICHHYHO HH(OPMALHMIO U3 CTPYKTYPUPOBAHHBIX I
HECTPYKTYPHUPOBAHHBIX HAOOPOB JaHHBIX. brmaromaps 5ToMy OHM3HEC MOXET ONpENeniTh
TEHJICHIMH, MIPOrHO3UPOBATH MPOM3BOJICTBEHHBIE MOKA3aTEN M ONTHMH3HPOBATH COOCTBEHHBIC
pacxozpl. Korza Takoit nH(OpMAaIiy CTAHOBUTCS MHOTO, HA IPEANPUATHE HAYMHAIOT BO3HHUKATD
TPYAHOCTH, CJIOKHO BOCIPUHMMATH OIPOMHOE KOJUYECTBO YUCET U J[aBaThb UM OOBEKTHBHOE
olieHouHOe MHeHue. B Hacrosee Bpemsi Ha mnepmckom (uimane OOO «Hecte Poccus
HEeoOX0oMMOCTb cOopa 1 00padOTKH MHPOPMALIMH, BHEAPEHUH CPE/ICTB aHAN3a JIaHHBIX.

[MapaiensHO ¢ 3THMH MPOOIEMaMH PYKOBOJICTBO KOMITAHWM TIOCTOSIHHO Pa3BHBAET CBOM
COOCTBEHHBIH CTaHIApT S(P(EKTUBHOCTH, OOHOBISS €ro pacyeTaMH HOBBIX IOKa3aTesieH.
IMokazaTem Iy 3TOM PACCUMTHIBAIOTCS BPYYHYIO COTPYIHHKAMH. 3a9acTylO 9TO NPHBOAHUT K
JIOMYIIEHUIO OIIMOOK MPH pacyerax, KOTOpble B CBOIO O4epelb NPHBOMAT K HEKOPPEKTHOH
OTYETHOCTU U K OOJIBLINM IIPoOIeMaMu IIPY UHCIIEKIUY (rraa.

Takum 00pa3soM BO3HMKJIA HEOOXOAMMOCT MPOBECTH ONTHMH3ALMIO IIpoLiecca IO
(MKCHUPOBAaHHMIO AHOMAMH W HApYNICHAH Ha TPOW3BOJCTBCHHBIX YYACTKaX, a TaKkKe
aBTOMATH3MPOBaTh pacyeT (MHAHCOBBIX MOKa3aTelled W OTYETHOCTH OpraHH3allHH, C
UCIIOJIE30BAHUEM COBPEMEHHBIX CPEICTB BU3yaTH3aLUU JIAHHBIX.

B xome mposenenue oOcnenoBanus u ananmmza gesteibHocTd OO0 «Hectne Poccus»y
OCYIIECTBISUIOCh MHTEPBBIOMPOBAHKE COTPYIHHKOB mpempusitst [1]. C moMoIIplo HOTaluK
IDEFO0 noctponm jparpaMmy MepBoro ypoBHsI, KOTOPAst TIOKAXKET JESTENBHOCTD PEIIPHUSTHSL.
AHanmu3 IOKazal, 4TO Ha CaMHMX IIPOM3BOJCTBEHHBIX ydacTKax TpeOoBaHWs Oe30MacHOCTH,
OCHOBAHHOH Ha TOBe/IeHUH Jtoziell (naee — BBS) BXxoziT B peryiaMeHT OM3HEC - MpOLIECCOB U
00s13aTeNBHBI K UCTIONHEHHIO COTPYIHUKAM Ha KaXKIOM yJacTKe MPOM3BOACTBA (pHC. 1).

Pucynoxk 1. KonT