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SECTION 1. BIOMEDICAL SCIENCE

UDC 616

Karar Ali Alzubaidi, Kadhim Hassan Abbas. The Role of Probiotics in Inhibiting
Pathogenic Bacterial Growth

Karar Ali Alzubaidi

Kadhim Hassan Abbas
Department of Public health
College of Veterinary Medicine
Al-Qadisiyah University

Abstract. Probiotics are live microorganisms that confer health benefits to the host, notably by
inhibiting pathogenic bacterial growth. This dissertation delves into the mechanisms by which probiotics
prevent bacterial infections, their impact on gut microbiota, and their potential as alternatives to antibiotics.
Key areas of focus include antimicrobial substance production, competitive exclusion, enhancement of
epithelial barrier function, immune modulation, and alterations of the gut environment. The study also
highlights recent research findings, clinical applications of probiotics in disease prevention and treatment,
and future directions in probiotic therapy.

The rise of antibiotic-resistant pathogens has intensified the search for alternative strategies to combat
bacterial infections. Probiotics — live microorganisms conferring health benefits to the host —have
demonstrated potential in inhibiting pathogenic bacterial growth through various mechanisms. This
dissertation delves into these mechanisms, including the production of antimicrobial substances, competitive
exclusion of pathogens, enhancement of epithelial barrier integrity, modulation of the immune response, and
alteration of the gut microenvironment. Furthermore, it examines clinical applications of probiotics in
preventing and treating diseases such as gastrointestinal disorders, respiratory infections, urogenital
infections, and skin conditions. The study also addresses challenges in probiotic therapy and proposes future
research directions to optimize their therapeutic efficacy.

Keywords: Probiotics, Pathogenic Bacterial

Introduction

Pathogenic bacteria are implicated in numerous infections and diseases, posing significant
global health challenges. The rise of antibiotic resistance necessitates alternative strategies for
managing bacterial infections. Probiotics have emerged as a promising solution due to their capacity
to modulate the gut microbiota and suppress harmful pathogens. This chapter provides an overview
of probiotics, their historical context, and their role in health maintenance and disease prevention.
Additionally, it discusses the increasing scientific interest in probiotics and their integration into
modern medical practices.

The global health landscape faces significant challenges due to infections caused by
pathogenic bacteria, exacerbated by the alarming increase in antibiotic-resistant strains. This surge
necessitates the exploration of alternative or adjunct therapies to traditional antibiotics. Probiotics
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have emerged as a promising solution, defined by the World Health Organization as “live
microorganisms which, when administered in adequate amounts, confer a health benefit on the
host.” Historically utilized in fermented foods, probiotics are now recognized for their role in
maintaining health and preventing disease. This chapter provides an overview of probiotics, tracing
their historical use and highlighting their growing significance in contemporary healthcare as a
natural and effective means to combat pathogenic bacterial infections.

Mechanisms of Probiotic Action
1. Production of Antimicrobial Substances
* Probiotics secrete antimicrobial peptides (AMPs), bacteriocins, and organic acids (e.g.,
lactic acid, acetic acid) that inhibit pathogen growth.
* These substances disrupt bacterial membranes, interfere with DNA synthesis, and enhance
host defense mechanisms.
e Certain probiotic strains produce hydrogen peroxide, effective against anaerobic
pathogens.
2. Competitive Exclusion
* Probiotics compete with pathogenic bacteria for adhesion sites and nutrients, preventing
their colonization and proliferation.
* Formation of protective biofilms by probiotics further inhibits pathogen adherence.
* By outcompeting pathogens for essential growth factors, probiotics create an environment
unfavorable for harmful bacteria.
3. Enhancement of Epithelial Barrier Function
* Probiotics strengthen the intestinal epithelial barrier by upregulating tight junction proteins
and stimulating mucus production.
* This reduces bacterial translocation and systemic infections.
* Some probiotic strains promote epithelial cell proliferation and repair, further enhancing
barrier integrity.
4. Immune System Modulation
* Probiotics enhance immune responses by stimulating immunoglobulin production,
activating macrophages, and promoting anti-inflammatory cytokines.
 This modulation contributes to improved pathogen clearance and reduced inflammation-
related diseases.
* Certain probiotic strains can induce regulatory T-cell responses, balancing immune activity
and reducing the risk of autoimmune disorders.
5. Alteration of Gut Microenvironment
* By lowering the pH of the gut environment through organic acid production, probiotics
create conditions unfavorable for pathogenic bacterial survival.
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* Probiotics also promote the growth of beneficial bacteria, supporting microbial balance.

* Some probiotics produce enzymes that degrade bacterial toxins, reducing pathogen
virulence.

Clinical Applications of Probiotics

* Gastrointestinal Disorders: Probiotics are utilized in treating conditions such as antibiotic-
associated diarrhea, inflammatory bowel disease, irritable bowel syndrome, and Helicobacter pylori
infections.

* Respiratory Infections: They play a role in reducing the incidence and severity of respiratory
tract infections, including pneumonia and viral infections complicated by bacterial pathogens.

* Urogenital Health: Probiotics are applied in preventing urinary tract infections, bacterial
vaginosis, and yeast infections by restoring vaginal microbiota balance.

* Skin Conditions: They influence dermatological conditions such as eczema, acne, and
psoriasis through modulation of the gut-skin axis.

* Metabolic and Neurological Disorders: Emerging research indicates potential benefits of
probiotics in managing obesity, diabetes, and neurodegenerative diseases like Parkinson’s and
Alzheimer’s by influencing gut-brain interactions.

Challenges and Future Directions
Despite their benefits, challenges such as strain specificity, regulatory concerns, variability in
efficacy, and the need for personalized treatments persist. Future research should focus on:
* Optimizing Probiotic Formulations: Identifying the most effective strains and combinations
for specific health conditions.
* Understanding Strain Interactions: Investigating how different probiotic strains interact
within the gut microbiome to enhance efficacy.
* Developing Next-Generation Probiotics: Utilizing genetic engineering and synthetic biology
to create tailored probiotics with enhanced functionality.
* Clinical Trials and Standardization: Establishing standardized protocols for probiotic use in
clinical settings to ensure consistent health benefits.
* Exploring Probiotics in Personalized Medicine: Investigating how individualized probiotic
therapies can optimize gut health based on a person’s unique microbiome profile.

Conclusion

Probiotics offer a promising alternative to antibiotics for controlling pathogenic bacterial
growth. Their multifaceted mechanisms—including antimicrobial production, competitive exclusion,
barrier enhancement, immune modulation, and environmental alterations—contribute to their
effectiveness. While significant potential exists in preventing and managing infections, further
research and clinical trials are essential to maximize their therapeutic applications. Advancements
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in microbiome science and biotechnology will be pivotal in developing probiotic-based therapies,
ensuring their integration into mainstream healthcare for improved disease prevention and
treatment.

However, challenges such as strain specificity, regulatory concerns, and variability in
individual responses necessitate further research. Future studies should aim to optimize probiotic
formulations, elucidate strain-specific effects, and develop personalized approaches to probiotic
therapy. By addressing these challenges, probiotics can be effectively integrated into mainstream
healthcare as a natural and sustainable means to prevent and treat pathogenic bacterial infections.
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MUBawun Muxaun Uropesuy

CTyAeHT Beepoccuitckoit Akapemuu BHewwHei Toproau
MwuHucTepcTBa 3KOHOMUUECKOT0 pa3BuTUA Poccuitckoin depepaumu.
HedépoB AHppeii AnekceeBuY

CTyAeHT Beepoccuitickoit Akapemuu BHewwHei Toproau
MwuHucTepcTBa 3kOHOMUUECKOro pa3sutua Poccuiickon Gepepaunu
M6parumosa Taucua AamupoBHa

cTyAeHTKa Beepoccuitckoii AkapeMun BHewHei Toproeau
MwuHucTepcTBa 3KOHOMUUECKOT0 pa3BuTUA Poccuitckoin depepaumu.
KoHoBanoBa AHHa AHTOHOBHA

CTyAeHTKa Becepoccuiickoit Akapemuu BHewHein Toproeau
MwuHuKcTEpCTBa 3KOHOMUUECKOT0 pa3BuTUA Poccuitckoin depepaumu.
CrpekanoBa Mapusa AHApeeBHa

cTyAeHTKa Beepoccuiickoit Akapemuu BHewHei Toproeau
MwuHucTEpCcTBa 3KOHOMUUECKOT0 pa3BuTUA Poccuitckoit depepaumu.

Abstract. This study examines the legal significance of the Federal law "On the development of
creative industries in the Russian Federation", adopted on 08.08.2024, and its impact on the development of
the national economy and culture in general. The article describes the key prerequisites for the adoption of
this law, its goals and objectives, expected results and prospects. The types of creative industries enshrined
in the Federal Law, the new powers of government authorities, as well as measures of state support for creative
industries (financial, property, educational and consulting, information) were considered. In the course of
the study, we also paid special attention to the analysis of the social and economic impact of creating a legal
framework in the field of creative industries.
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Keywords: Creative economy, creative industries, development of national economy and culture,
government support for creative projects, legal regulation of the creative economy.

Annomayua. B oOanmmom uccaedoBanuu  paccmampubaemcs npaboBoe 3HaueHue NPUHAMOe0
08.08.2024 200a @edeparvrozo 3axona «O pasbumuu kpeamubuulx (mbopueckux) undycmpuii 6 Poccuiickoi
Dedepayuu», e20 Bausnue Ha pasbumue HAYUOHAALHOL SKOHOMUKU U Kysbmypsl 6 yeiom. B cmampve
onucansl Kawouebvie npeonochiAky NPUHAUA 0AHHO020 3AKOHA, €20 YeAl U 3A0a4l, OXKUOaeMble Pe3yAbmantv
u nepcnexmuBul. bviau paccmompens saxpenentvie 8 Qedepasvrom saxore 610bl kpeamubHvix UHOYCMpu,
HOBbie MoAHOMOYUSA 0peanob eocyoapcmbBentoll 6aacmu, a marxxke Mepsl 20cyO0apcmBeHHOl 1o00eprKi
Kpeamubnvlx uHoycmpuil: unancoban, umyuwjecmbennas, odpazobamesvHas U KOHCYALMAYUOHHASA,
ungopmayuonnaa. B xode uccaedoBanus mul makxe yoeauiu ocoboe BHUMAHUE AHAAU3Y COYUAABHORO U
IKOHOMUUECK020 3¢hghexma om co30anus npaboboii b6asvl 6 cihepe KpeamubHvix UHOYCTHPUL.

KatoueBuie caoBa: Kpeamubuas sxonomuka, mbopueckue unoycmpuu, pasbumue HAyUOHAALHOU
IKOHOMUKU U KYABIYPbL, 20cyoapcmbernasn noddepixka kpeamuBuvix npoexmob, npadoboe peeyrupobarie
KkpeamubHoU SKOHOMUKIL.

BeeaeHue:

Pa3ButHe KpeaTMBHbIX MHAYCTPUI B 3KOHOMUKe Poccuitckor depepaunu aktyaAbHO no
HECKOAbKUM NPUUYUHAM.

Bo-nepBbiX, 3TM UHAYCTPUM CNOCOOCTBYIOT AUBEPCUOUKALMKU IKOHOMMUKM, CHUXKas
3aBMCMMOCTb OT AoObiBatowmMx oTpacaed. KpeaTuBHbIE CEKTOpa, TakMe Kak, Hanpumep, AW3aWH,
MOAA, KWHO U LUPPOBbLIE TEXHONOTHM, MOFYT CO3AATb HOBble paboune mecta U CTUMYAMPOBATb
MHHOBALMH.

Bo-BTOpbIX, KpeaTUBHbIE MHAYCTPUU UTPAIOT BaXKHYIO POAb B GOPMUPOBAHUU KYALTYPHOTO U
COUMAALHOTO MMUAXA CcTpaHbl. OHM nomorawT NpPOABUraTb POCCHICKYID KyAbTYpYy Ha
MeXAYHapOAHO# apeHe, cnoco6CcTBys KYALTYPHOMY 06MeHY M NOBbLILIAA UHTEPEC K cTpaHe. PasButue
KpeaTUBHbIX WMHAYCTPUW aKTMBHO BAMAET Ha TYPUCTMUECKYID NPUBAEKATEAbHOCTb CTPaHbl.
YHUKaAbHbIE KYALTYPHbIE COObLITUS, BbICTaBKK, pECTUBAAU U KpeaTUBHble WHULMATUBbLI CMOCOOHBI
NPUBAEUb KaK BHYTPEHHUX, TaK U 3apyOeXHbIX TYpUCTOB, YTO CNOCOOCTBYET YyBEAMYEHUHD AOXOAOB B
cdepe 00CcAKMBAHMA U TOCTHHUYHOTO GU3Heca.

B-Tpetbux, coBpeMeHHOe 06wecTtBO TpebyeT HOBbIX MNOAXOAOB K 00yueHud U
npo$ecCMOHaAbHOMY pa3BUTUIO, UTO MOAYEPKUBAET HEOOXOAMMOCTb MHBECTULMU B KpeaTUBHbIE
npodeccuu.

B cBA3u ¢ atum B Poccuiickoi ¢pepepaunn 6bin NPpUHAT GpepepanbHbiid 3aKoH “O pa3BuTUM
KpeaTUMBHbIX (TBOpPYECKUX) MHAYCTpui B Poccuickoir ®epepaunn” ot 08.08.2024 N 330-03,
HanpaBAEHHbI Ha NOAAEPXKY U pa3BUTUE KpeaTUBHbIX MHAYCTPUIA. ITOT 3aKOH CO3AaeT NpaBoBYH
OCHOBY AAS NOAAEPXKKU TBOPUYECKMX NPOEKTOB, YNPOLLAET AOCTYN K PUHAHCUPOBAHUIO U CTAMYAUPYET
COTPYAHUYECTBO MEXAY Pa3AMUHBIMU CEKTOPaMU 3IKOHOMMUKHK U KYALTYPbl.

Kpome BbIWIEYNOMSAHYTbIX acCMEeKToB, CTOMT OTMETUTb, YTO NPOABWXEHWE KpPeaTUBHbLIX
MHAYCTPUI B PoCCUM Takke cnocoOCTBYET pa3BUTUIO CAEAYHOLLUX HAaNpPaBAEHUN:
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1. TexHonorHuecKHe WHHOBaLMKU. KpeaTMBHble UHAYCTPUM AKTUBHO MHTErPUPYIOT HOBbIE
TEXHOAOTMM, YTO NPUBOAUT K CO3AAHUI0 YHUKAAbHbBIX NPOAYKTOB W YCAYr. Hanpumep, Ucnoab3oBaHUe
BUPTYaAbHOM U AONOAHEHHOW peanbHOCTH B AU3aHE U PAa3BA€YEHUM OTKPLIBAET HOBbLIE FOPU30HTbI
AN Ou3Heca. CTOMT OTMETUTb, YTO WCKYCCTBEHHbIH WMHTEANEKT MOMOraeT co3paBaTb MAEU AAA
yCNelHOoN peau3auumn 6U3Heca U pasBUTUA IKOHOMUKM.

2. IKOHOMHYECKHH pocT. UccaepoBaHMA NMOKA3bIBAKOT, UTO KpeaTUBHLIE CEKTopa MOryT
3HAUUTEAbHO YBEAWUUTb BAAOBOW BHYTPEHHWW NPOAYKT. BaoXeHHe B KpeaTUBHble WHAYCTPUM
OTKPbIBAET BO3MOXXHOCTU AAA PA3BUTUA MaAOTO U CpeAHero 6usHeca. UMeHHO 3a CYéT yBeAnueHus
BBI, y rocyaapcTBa NOABAAETCA BO3MOXHOCTb CyOCMAMPOBATL KOMNAHWKU, HEAABHO NMOSIBUBLUMECH
Ha pbiHKe.

3. CounanbHas uHTerpauus. KpeaTuBHble NPOEKTbI YacTO HanpaBA€Hbl Ha pelleHue
COLManbHbIX npobaem. Hanpumep, apT-npoekTbl MOMYT 0OLEAMHATb AOAEH M3 Pa3HbIX CAOEB
obwectsa, cnocobcTBys AMaAOry U COTpyAHMYECTBY. Kpome TOro, pasaMuHbie NPOEKTbl NO3BOAAIOT
co3AaTh HOBble paboune mecta, Takum obpasom pewas npobaembl 6e3pabotuubl. Kpome Toro,
yCMeLLHble KpeaTUBHbIE NPOEKTbI MOTYT CTaTb 00LEKTOM AN MEXAYHAPOAHOT0 COTPYAHWUUECTBA, YTO
OTKpPbIBAET HOBble TOPU30HTLI AN OOMEHa MAEAMM W COBMECTHOrO pa3BUTHA. JTO co3paer
BO3MOXHOCTH AAS 3KCMEPUMEHTOB U MYAbTUKYALTYPHOTO B3aMMOAEWCTBUSA, UTO B CBOK OYepeAb
oborawaer Kak MecTHyI0 KyAbTYpY, TaK U MEXAYHAPOAHbIH ONbIT.

4, I'no6anu3auma. B ycroBusx rnobanusauuu KpeaTuBHble UHAYCTPUU TOMOTAKOT POCCHIACKUM
KOMNaHUAM BbIXOAUTb HA MEXAYHapOAHbIE PbIHKU. B 0CHOBHOM 3TH KOMNAHWM CNEeLWaAM3npyoTCs
B TaKMUX 06AACTAX KaK AOTUCTUKA U UHPOPMALIMOHHBIE TEXHONOTHUU. YeneLwlHble 6peHAbI U KyAbTYpHbIE
NPOAYKTbl MOTyT ObiTb AErKO apAanTMPOBaHbl AN 3apybexHbix notpebutened, Yto NOBbIWAET
KOHKYPEHTOCNOCOOHOCTb Ha MUPOBOM pPbIHKE.

5. Nopaepxka crapranoB. Co3paHue 6AaronpuaTHOW CpeAbl AM CTapTanoB B KPeaTUBHBIX
MHAYCTPUAX NO3BOAAET MOAOAbIM NPEANPUHUMATEAM IKCMEPUMEHTUPOBATb W pa3BUBaTb
MHHOBALMWOHHbIE UAEH, UTO 060raLlaeT pbIHOK HOBLIMU PEeLIEeHUAMU COBPEMEHHbIX NpobaemM. And
pa3BuTMA Manoro 6usHeca Takke MOXHO npuberHyTb K NOMOLM aKceaepaTtopoB. busHec-
akceAaepartop — 310 nporpaMma, KoTopas NOMoraeT crapranam NpoMTH NyTb OT UAEU AO BbIXOAA Ha
pbIHOK. B pamkax nporpammbl ctaptanbl NOAy4atoT NOMOLLb U 3KCNEPTU3Y OT OU3HEC-3KCNEPTOB U3
pa3Hbix 06AacTent, a TakKe MOryT NPUBAEUb UHBECTULIUM

Kpome Toro, AaHHbIi ¢epepanbHbli 3aKOH cNOcoOCTBYET CO3AAHUIO CNELUAAM3UPOBAHHDIX
KAacTepoB U MHKY6aTOpOB, KOTOpPbiE NO3BOASIKOT MOAOALIM TaA@HTaM MOAYYaTb AOCTYN K pecypcam U
Heob6Xx0AUMON MHPPACTPYKTYpe. 3aKOH TaKke NPeANoAaraeT HacTaBHUUYECTBO, TO CTb OTHOLLUEHHUS, B
KOTOPbIX ONbITHbIA UAW HOAEE CBEAYLLWI UENOBEK TOMOTraeT MEHEE ONbITHOMY UAU MEHee CBeAyLLeMy
YCBOUTb ONpeAeAéHHbIE KOMNETEHUUU. ITO, B CBOKO OYEPEAb, MPUBOAUT K POCTY YACAQ CTApTanos U
MHHOBALMOHHbLIX NPOEKTOB B KpeaTUBHOW cdepe.
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Peann3auma NOAMTMKW NMOAAEPXKU KpPeaTUBHbIX MHAYCTPUH TakKe MOXET COAEMCTBOBATb
YAYULLEHUIO YCAOBUI AAA NIPEANPUATUIA MAAOTO U CpeAHero 6usHeca, uto Co3AaeT BAAroNpUATHYIO
cpepy AAA CTapTanoB, a TakkKe B MOCAEACTBUM NMPUBEAET K CO3AAHUIO HOBbIX paboumx MecT W
YBEAUUEHHUIO HAAOTOBBIX NOCTYNAEHHI B 610 AXET.

MpeAnOCLIAKH NPUHATUA 3aKOHA

2.1 Heob6xoanmocTb co3paHuA NpaBoBOi 6a3bl AA KpeaTMBHBIX MHAYCTPHH.

OAHOM U3 OCHOBHbIX PEANOCHIAOK NPUHATUA 3aKOHA ABAAETCA OTCYTCTBUE 3aKOHOAATEAbHOM
6a3bl, peryapyoulen AeATenbHOCTb KpeaTUBHbIX WHAYCTPHIA. B ycroBHsIX ObICTpOro pa3BuTUA
TEXHOAOTWI M NoTpebHOCTEH pbiHKa HeobXxoAMMa yeTKas npaBoBas OCHOBa, Kotopas obecneuut
3alWuTy NpaB aBTOPOB, CTUMYAUPYET MHBECTMUMU W CNOCOOCTBYeT Pa3BUTUI0 MHHOBALMOHHbIX
npoektoB. HanMune Takoi 6a3bl 06eCneyuT 3aluTy UHTEMEKTYaAbHOW COOCTBEHHOCTH, YTO TaKXKe
KPUTUUYECKU BaXXHO AN KPEaTUBHbIX NPOGECCHA.

2.2 MNopyueHue lMpesuaeHta PoccuK 0 3aKpenAeHHU NOHATHH "KpeaTBHaA IKOHOMHUKA" U
"TBOpYECKHe (KpeaTHBHbIE) MHAYCTPMH " Ha 3aKOHOAATEALHOM YPOBHE.

MopyueHue Mpe3npeHta Poccun 0 HEOOXOAUMOCTM 3aKpPeNAeHUA MOHATUM "KpeaTMBHas
3KOHOMUKA" W "TBOPYECKUE UHAYCTPUU" B 3aKOHOAATEALCTBE CTAAO BaXHbIM CUFHAAOM AASl BCEX
3aMHTEPECOBAHHbIX CTOPOH. 3JTO MNOAYEPKHYAO 3HAYUMOCTb KpeaTUBHbIX CEKTOPOB B
9KOHOMWYECKOM pa3BUTMM CTPaHbl W HEOOXOAMMOCTb WX WHTErpauMuM B CTpaTerMyeckue
HanpaBAEHUAI TOCYAAPCTBEHHOW NOAMTMKW. Peaausauua 3Toro nopyyeHUs NO3BOAWT CO3AATb
NMOHATHYIO U CTPYKTYPUPOBAaHHYHO CUCTEMY NOAAEPXXKU KpeaTUBHbIX MHULMATMB U NPOEKTOB Ha BCEX
YPOBHSX.

Lleau 1 3apaum 3aKoHa
3.1 Liean 3aKoHa (c1.1 4.2).

° Co3paHue YCAOBUM AN CaMOpeanAu3auuu FpaxpaH W NOBBLILIEHMA 3aHATOCTU B
cdepe KpeaTuBHbIX UHAYCTPUA.

3aKOoH HanpaBAEH Ha YAyuLLIEHWE YCAOBUiA TPYAA U XXKM3HU TBOPUYECKUX AHOAEH, UTO CnocobeTByeT
UX CaMOBbLIPAXEHUID U NMPOGECCUOHAAbHOMY POCTY. ITO TaKKe YBEAMUMBAET KOAMUECTBO pabounx
MECT B KpeaTUBHbIX CEKTOPaX 3KOHOMUKH.

° Pa3ButHe KpeaTUBHON 3IKOHOMUKH U YCKOPEHHOE BHEAPEHWE MHHOBALMMA.

MoaAepXXKa MHHOBALMOHHBIX PELIEHUH U TEXHOAOTUI NO3BOASIET pa3BUBaTb HOBbLIE HULLK B
9KOHOMMKE, KOTOpPble MOMYT NPUBECTU K KOHKYPEHTHbIM NpPeuMyLLecTBaM Ha MEeXAyHapOAHOM
YPOBHE, UTO, B CBOH) OYEPEAb, OTKPbIBAET BO3MOXXHOCTH AN NOBLILIEHUSA NPOM3BOAUTEALHOCTU TPYAA
U YAYYLIEHUA KauyecTBa XXM3HU rpaxpaH. MHHoOBauMKM cnocoOCTBYOT ONTUMM3aLMUM NPOLECCOB,
CHWXEHUIO U3AEPXXEK U NOBbILIEHUI0 3G HEKTUBHOCTU UCNIOAb30BAHUA PECYPCOB.
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° CTumyaupoBaHMe  pa3BUTUAL  KpeaTMBHbIX  (TBOPYECKHMX)  MHAYCTPUA U
NpeANPUHUMATEAbCKOW AEATEALHOCTH.

3aKoH npeAnoAaraeT BBEAEHUE MEXaHU3MOB AN CHUXKEHUA aAMUHUCTPATUBHLIX 6apbepos,
npeAoCTaBAEHUA CYOCMAWMIA M ApPYrMX Mep MNOAAEPXKKM, uTO noOYXAaeT AOAed OTKpbiBaTb
COOCTBEHHbIE NPEANPUATUS U Pa3BUBATb HOBbIE UAEH.

° O6ecneueHne paBHOro AOCTYNa K Mepam rocyAapCTBEHHOM NOAAEPXKKH.

Kaxabld  rpaKAaHWH, 3aHMMAIOWMIACA KPeaTUBHbIMM  MHAYCTPUAMM, AONKEH MMETb
BO3MOXHOCTb BOCMOAb30BaTbCA pasAMyHbIMM  GOpMamMM  NOMOLUM, He3aBUCUMO OT MecTa
NPOXWBAaHUA MAM pa3mepa 6usHeca. lopobGHble BcnomorateAbHbie 00LWEAOCTYNHbIE Mepbl
BKAKOYAIOT B €e0f AOCTYN K GUHAHCOBLIM pecypcam, TakUM KaK rpaHTbl, CyOCMAMU U AbFOTHbIE
KpeAHTbl, KOTOpble MOMOTYT peaAn30BaTh TBOPUECKUE MPOEKTbI U UAEH.

o [llopnepxka o06pasoBaTeAbHOW AEATEABHOCTM W pa3BUTHE KOMNETeHUWH B cdepe
KpeaTUBHbIX HHAYCTPUHA.

O6pa3oBaHKe UrpaeT KAHOUEBYH POAL B MOAFOTOBKE CMELMAAUCTOB B KPEATUBHbIX CEKTOpaX.
3aKoH npepnaraeT nporpamMmbl  NOBLILWEHWS KBaAMGUKALMKU W AOCTYN K COBPEMEHHbLIM
obpa3oBateAbHbIM pecypcam. AOCTyNn K TaKoro poAa pecypcam, Kak OHAaWH-Kypcbl, BeOMHapbl U
MacTep-KaacCbl, TaKKe WrpaeT KpUTUYECKYHD POAb B MOAFOTOBKE cneuuanuctoB. [Aatdpopmbl,
npeaAaralolpe OTKpbiTble 06pa3oBaTteAbHble pecypcbl (OER), nO3BOAAIOT yyalMMcs MOAyuyaTb
3HaHUA OT BEAYLLUMX 3KCNEPTOB B CBOEN 0b6AacTH 6e3 He0HX0AMMOCTH GU3MUECKOr0 NPUCYTCTBUA Ha
3aHATUAX. ITO0 0COOEHHO BAaXHO AAA AOAEH M3 OTAAAEHHbIX PETMOHOB WMAM TeX, KTO He MOXET
No3BOAUTL cebe TpaAMLMOHHLI dopmaT 06pa3oBaHuA.

3.2 lNoAHOMOuUHMSA OpraHOB rocyAapCTBEHHOW BAACTH.

° Pacnpeaenenne obasaHHocTEn Mexay ¢epeparbHbIMU OpraHaMu M OpraHamu
cybbektoB PO.

OnpeaeneHne YeTKUX GYHKLWA AN pa3AMUHBIX YPOBHEH rocyAapCTBEHHOW BAACTU NO3BOASET
3QdEKTUBHO pearn30BbIBaTb 3aKOH U KOHTPOAMPOBATb €r0 HENOCPEACTBEHHYH) peaAu3auuio B
cybnbektax PO. 310 TaKKe BKAOYAET COTPYAHMYECTBO C YUPEXAEHUAMM KyAbTYpbl, 00pa3oBaHua U
6usHeca. IGPeKTUBHOE B3aUMOAEHCTBUE MEXAY PA3AMUYHLIMU YPOBHAIMM BAACTU U CEKTOpaMM
obwecTBa MOXET BKAKOYATL B Ce65 co3paHMe 06LEeCTBEHHbIX COBETOB M pabounx rpynn, KoTopbie
OyayT 3aHMmaTbcA pa3paboTKOW M peaav3auued COBMECTHbIX MHUUMATUB M NpOekToB. Takue
MeXaHU3Mbl NO3BOASIIOT YUUTbIBATb MHEHWE TPaXKAaH U obecneynBaTb NPO3PAYHOCTL B NPUHATUM

peLIeHHiA.
3.3 BHAbI KpeaTUBHBIX HHAYCTPHH.
° MHAYCTPUM, OCHOBAHHbIE HA UCTOPUKO-KYABTYPHOM HAaCAEAUM.

K nopo6GHbIM WHAYCTPUAIM OTHOCATCA pecTaBpauus, My3eiHble YCAYrM, TPaAWLMOHHbIE
pemécaa U KyAbTYPHOE HacAeAMe KaK PECcypc AAA TYpU3Ma.
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a) MHAyCcTpUM, OCHOBaAHHbIE Ha NPOM3BEAEHUAX AUTEpaTypbl U UCKYCCTBA - U3AATEALCTBA,
Teatpbl, KWHOMHAYCTPUA U Apyrue GOpMbl TBOPUECKOW AEATEAbHOCTW, FA€ TAaBHOW LEHHOCTbIO
ABAAIOTCA NPOM3BEAEHUA UCKYCCTBA.

6) UHAYyCTpUM, OCHOBAHHbIE HA MHOOPMALUOHHO-TEAEKOMMYHUKALMOHHBIX TEXHOAOTUSAX -
paspabotka nporpammHoro obecneyeHus, uMGpoBLIE MEAUA, UTPbI U APYTME UHHOBALMU, KOTOPbIE
MCNOAL3YIOT IT-TEXHOAOTHH.

B) MHAYCTpUM, OCHOBaHHbIE Ha NPUKAAAHOM TBOpYECTBE - AM3aWH, MOAA, apXUTEKTypa M
Apyrue 06nact, rae NPOAYKTOM SIBASETCA OYHKUWOHAAbHLIW W 3CTETUUECKM MPUBAEKATEAbHbIN
06bekKT.

Mepbi rocyAapCTBEHHOM NOAAEPXKHM

FocypapcTBeHHas nopAepXKa B chepe KpeaTUBHbIX UHAYCTPUIA MOXKET NPEAOCTaBAATLCA NyTeM
OKa3aHuA GUHAHCOBOW, UMYLLECTBEHHOMW, 06pa30BaTeAbHON, UHHOPMALMOHHO| U UHON NOAAEPXKKH
cybbektam KpeaTMBHbIX MHAYCTPWH, KOTOpble CMOCOOCTBYHOT YKPENAEHWIO 00LEePOCCUIACKONH
rPaXAQHCKOW MAEHTUYHOCTM, Pa3BUTUIO HALMOHAAbHOW KYABTYpbl U 3KOHOMMUKM, NONYASpU3aLUK
HaYKM 1 KyAbTYPbl, TPOABWKEHUIO TPAAULIMOHHBIX POCCUUCKUX AYXOBHO-HPABCTBEHHbIX LLEHHOCTEN.

4.1 duHaHcoBan nopAepXxka (ct.11).

C npuHATHEM HOBOrO 3aKOHONPOEKTa O KpPeaTUBHOW 3KOHOMUKE MnpeAnoAaraercs
paclwm1peHue BO3MOXHOCTEN AN GUHAHCMPOBAHUA KpeaTUBHBIX POEKTOB.

° IpaHTbI.

B pamkax 3akoHa OyAyT npeAyCMOTpEHbl CreluanbHble TPaHTbl AAA CTapTanoB U Manoro
6u3sHeca B KpeaTMBHOW chepe, HanpaBAEHHbIE HA NOAAEPXXKY MHHOBALMOHHbLIX MAEA U TEXHOAOTHIA,
YTO NO3BOAMT MOAOABIM TaAaHTaM peaAu30BbiBaTb CBOM MAEM 0€3 3HAUMTEAbHbIX HauyaAbHbIX
BAOXEHUH.

° Cybcuaum.

HoBbl1 3aKOH MOXET BBECTU LeAeBble CyOCMAMM AN MPOEKTOB, KOTOpbie cnocobcTeyrOT
KYAbTYPHOMY pa3BMTUIO, CO3AAHMI0 HOBbLIX PaboyMx MeCT W NOBbILEHUID NPUBAEKATEAbHOCTH
peruoHa. 310 CO3AaCT AONOAHUTEAbHbIE CTUMYAbI AN NPEANPUHUMATENEH.

° AbrotHoe KpeauTOBaHMe.

ANl yYUaCTHUKOB KpeaTUBHOW 3KOHOMUKM OyAeT NpeAnOXeH AOCTYN K cneLMaru3upOBaHHbIM
KpeAuTaM C HU3KMUMM NPOLEHTHLIMU CTAaBKAMMU M TMOKUMMW YCAOBUSIMM MOTALLEHUS, YTO MOMOXET
YMEHbLUUTL UHAHCOBbLIE PUCKU AN HOBATOPOB U NPEANPUHUMATENEH.

4.2 UmywiecTBeHHanA NoAAepXKa (cT.12).

3aKOHONPOEKT TaKKe aKUeHTUpyeT BHUMaHWE Ha MWMYLECTBEHHOW MNOAAEpXKe
npeAnpUHUMAaTENEN.

° NpeaocTaBA€HUE NOMELLEHUM.

Worldwide Summit on Growth and Technological Change, February 28th, 2025

SECTION 2. JUSTICE


https://creativecommons.org/licenses/by/4.0/deed.ru

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials
published - https://creativecommons.org/licenses/by/4.0/deed.ru

-15-

B pamkax HOBbIXx MHMUMATMB byaeT co3paHa cucTeMa MHKYOATOPOB M KOBOPKUHIOB AAA
KpeaTuBHbIX NPeANPUHUMATENEH, TAE OHU CMOTYT apeHA0BaTh NPOCTPAHCTBO Ha AbIOTHbIX YCAOBUSX,
yTo 06ecneunt AoCTyn K pabouemy mecty 6e3 3HauUTeAbHbIX 3aTpar.

° 060pyaOBaHME HA AbFOTHbIX YCAOBUSIX.

MosiBAEHKE NpOrpamMm No NPeAOCTaBAEHUI0 COBPEMEHHOTO 000pYAOBaHUA U TEXHOAOTHIA AAA
peaAv3auMu KpeaTMBHbIX NpPOEKToB 6OyaeT cnocoOCTBOBaTb MNOAAEPXKE CTapTanoB M ManbiX
NPeANPUATUIA B UX Pa3BUTUU.

4.3 06pa3oBareAbHas U KOHCYAbTaLMOHHAA NoAAEPXKa (cT.13).

3aKOHONMPOEKT aKLLEHTUPYET BHUMaHKe Ha 06pa30BaHUM Kak Ha KAOYEBOM daKTope ycnexa
KpeaTUBHOW 3KOHOMUKH.

. Mporpammbl 06yyeHus.

byayr pa3BuBaTbCAi rocyAapCTBEHHble MNporpaMMbl AAA MOBBLIWEHUA KBaAMbOUKaLUUU B
KpeaTUBHbIX Cdepax, BKAHOUAA MacTep-KAacChbl, OHAAWH-KYPCbl U CePTUOUKALMOHHBIE NPOrpammbl,
YTO CO3AACT KAAPOBLIA PE3EPB U NOBLICUT YPOBEHb IKCNEPTU3bI B UHAYCTPUM.

. KoHcyAbTauuu no BeaeHuio 6usHeca.

MosiBAEHME  KOHCYAbTAUMOHHBLIX  LEHTPOB  MOMOXET NpeAnpUHMMATeAaM  MOAy4aTb
KBaAMGULMpPOBaHHbIE COBEThI N0 NPaBOBbIM, GUHAHCOBLIM M CTpaTerMyeckuM BOMpocam, 4To
CHM3UT YPOBEHb HEONPEAEAEHHOCTH U PUCK NPU 3aNyCKe UHULMATHB.

4.4 UndopmaLiMoHHaA nopAepXKa (cT.14).

CornacHo HOBOMY 3aKOHOMPOEKTY, MHGOPMALMUOHHAA NOAAEPKKA OyAeT BOCMPUHATA Kak
OAWH U3 BaXXHEULINX acNeKTOB Pa3BUTUA KPeaTUBHON 3IKOHOMUKH.

° Co3paHue UHOOPMALMOHHbBIX CUCTEM.

MNosiBAEHME  LEHTPaAU30BaHHOW  MHPOPMALMOHHOW  NAATGOPMbl ANl KPeaTUBHbIX
NpeANnpUHUMATENER CTAHET KAKOYEBbIM 3AEMEHTOM AN OOMeHa MHOOpMauUMAMM, TaKUMM Kak
AyyLLIWE NPAKTUKK, YCNeLHble KeUCbl U BO3MOXHOCTU GUHAHCUPOBAHMUS.

° MpoABWXEHWE NPOEKTOB.

3akaoueHue cornaweHud co CMU M KyAbTYPHBIMU YUYPEXAEHUAMU AN NPOABWXKEHUA
KpeaTMBHbIX NPOEKTOB Yepe3 cneLMarM3MpoBaHHbIe PeCypchl U MEPONPUATUA MOMOXET CAeAaTb UX
6onee 3aMeTHbIMU Ha pbiHKe, 06ecneuynBas He0OX0AMMYIO MOAAEPXKY AAA POCTA U PA3BUTHS.

HoBbI 3aKOHONPOEKT O KpeaTUBHOW 3KOHOMMKE HanpaBAeH Ha CO3AaHME CUCTEMHOM
NOAAEPXKU AN KpPeaTUBHbIX NPeANpUHUMATEAEH, UTO OKaXKeT MOAOXKHUTEAbHOE BO3AEUCTBME Ha
pa3BuTME 3IKOHOMUKHK B LEAOM, CTUMYAMPYA MHHOBALIMKU U CO3AaBas BO3MOXHOCTU AAA KYALTYPHOTO
obmeHa.
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OXupaeMbie pe3yAbTaTbl U NepCrneKTHBbI

° YkpenaeHue no3uuui Poccuiickoin ¢pepepaumMu Ha MUPOBOM PbIHKE KpeaTUBHbIX
MHAYCTPUA.

Pa3BuTHE KpeaTMBHOW 3KOHOMMKM CO3AACT BO3MOXHOCTM AAl MHTErpauuu CTpaHbl B
MeXAyHapOAHbIe cdepbl KyAbTypbl M 6U3Heca. YBeAMueHUe IKCNOPTa KpeaTUBHLIX TOBAPOB U YCAYT,
TaKuUX Kak, Hanpumep, AW3aiH, MOAAQ, UCKYCCTBO U UMGOPOBLIE TEXHOAOTMU, NMO3BOAMT NOBbICUTL
MUMUAXK CTpaHbl HA MUPOBOK apeHe. JTO TaKkKe MOXET MPUBAEUb WHOCTPAHHble WHBECTULUK W
cnoco6CcTBOBATb PAa3BUTUIO MEXAYHAPOAHOTO COTPYAHUYECTBA.

° Poct BKnapa KpeaTMBHOW 3KOHOMUKK B BBIT cTpaHbl.

KpeaTuBHble MHAYCTPUM, ABAIOLIMECA OAHMUM U3 KAOYEBbLIX GAKTOPOB 3KOHOMUYECKOro
pocTa, CMOrYT CyLleCTBEHHO YBEAUUUTb CBOKD AOAKD B BaAOBOM BHYTPEHHeM MpPOAyKTe. PasButue
CeKTopa co3AacT HoBble paboune MecTa M YBEAMUMT HAAOTOBbIE NOCTYNAEHUS, UTO, B CBOKO OYEPEAD,
Gyaer cnocobcrtBoBath 00LIEMYy 3KOHOMMYECKOMY pa3BUTUIO. KpeaTuBHble NpPOEKTbl TaKkKe
CNocoOHbl  AKTMBU3WPOBATb COMPSUKEHHbIE OTPAcAM, TakMe KaK TypusMm, peKnama U
MHOOPMALMOHHDBIE TEXHOAOTMM, UTO NPUBEAET K CUHEPTETUUECKOMY 3D DEKTY.

° YAyuLeHHe YCAOBUIA AN camopeaAu3auuu U pasBUTUA TBOPYECKOro NoTeHuMana
rpaxaaH.

locypapcTBeHHAs NOAAEPXKA KpeaTUBHbIX WMHMLMATUB co3pact bonee 6GharonpusTHble
YCAOBUAI AN CaMOBbIP@XEHWUA W camopeanu3auuu rpaxaaH. O6pa3oBateAbHble NPOrpammbl,
KOHCYAbTALMOHHbIE YCAYTM U AOCTYN K pecypcam NoMoryT pa3BuTb HaBbIKK M TaAaHTbI, KOTOPbIe 6yAyT
cnoco6cTBOBaTb AWUHOCTHOMY U NPOPECCUOHANBHOMY POCTY. ITO MO3BOAUT KaXXAOMY XeAaroLemy
peaAM30BaTb CBOW MAEHU, YTO MOXET NPUBECTU K MOABAEHWUID HOBLIX CTApTanoB, KYALTYPHBLIX W
COLMANbHBIX UHULMATUB.

Pa3BuTtHe KpeaTHBHOW IKOHOMUKHM TaKxke byAeT cnocobcTBoBaTL CO3AAHUI0 HOBLIX NAATGOPM
AN B3aUMOAEHCTBUSI MEXAY Pa3AMYHBIMKU YYaCTHMKAMM pbliHKA, YTO MO3BOAMT 0OMeEHMBaTbCA
onbiToM U pa3BuBatb 6U3Hec. C yBEAMUEHMEM YMCAQ YCMELLHbIX NPOEKTOB BO3HUKHET 3PPEKT
"uenHoW peakuuu", nMpu KOTOPOM pecypcbl byayT nepepacnpependtbc B Apyrue cdepbl, uto
3HAYMTEALHO 060raTUT KyALTYPHYIO U 3KOHOMUYECKYH XU3Hb CTPAHbI.

B nepcnektuBe, ycnewHoe pa3BUTHE KPeaTUBHOM I3KOHOMMKM CTAaHET OCHOBOW AAA
$OpMMPOBAHUA WMHHOBALMOHHOW 3KOCUCTEMBbI, B KOTOpPOM OYyAyT COCPEAOTOYEHbI HE TOALKO
9KOHOMMYECKME, HO U KYAbTYPHbIE LIEHHOCTH, YTO CO3AAcT OCHOBY AN MHTErpauuu POCCUICKOM
KYAbTYPbl B TA0OAAbHOE MpPOCTPAHCTBO, C€NOCOOCTBYA MHOFOrpaHHOMY pa3BUTUIO AOKAAbHbIX
CO006LLECTB M NOBbILLEHUIO KAUECTBA )XU3HU TPAXKAAH.
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3aKaloueHue

MpuHATHE HOBOrO 3aKOHa 0 KpeaTMBHOW 3KOHOMUKE B Poccuitickon Pepepaumnu Aeasertcs
BaXHbIM LIArOM Ha NYTM K Pa3BUTUI0 MHHOBALMWOHHBLIX OTPAcAed W MOAAEPXKU TBOPUECKUX
UHUUMaTUB. PepepanbHbId 3aKOH CO3AAeT NPaBOBYH OCHOBY AAA GOPMUpPOBAHUA OAAronpUATHOM
CpeAbl, CNOCOOCTBYIOLEH POCTY KpeaTUBHbIX WHAYCTPHWIA, YTO, B CBOK OYepeAb, cnocobcTByet
9KOHOMMYECKOMY Pa3BUTUIO CTPaHbl, CO3AAHUI HOBbIX pPabouMx MeCT W MNOBbILEHUHD
KOHKYPEHTOCNOCOOHOCTM Ha MEXAYHAapPOAHON apeHe.

3HauUUMOCTb AQHHOTO 3aKOHa TPYAHO NEPEOLEHUTb: OH HE TOAbKO PeryAupyeT AEATEAbHOCTb
B cdepe KpeaTUBHOW 3KOHOMMKW, HO M MOAYEPKUBAET BaXHOCTb KYAbTYPHOrO U TBOPYECKOrO
NnoTEeHLWaAa KaK KAOUEBOIO pecypca AAA YCTOMUMBOrO pas3BUTUA. BHeApeHUE NOAOXKEHWH 3aKOHa
NO3BOAUT aKTUBM3UPOBATb NAOTHOE B3aMMOAENCTBUE MEXAY rOCyAAPCTBEHHLIMU YUPEXAECHUAMM,
06pa3oBaTeAbHbIMU YUPEXAECHUAMU U OU3HECOM, UTO NPUBEAET K CO3AAHUIO HOBbIX BO3MOXXHOCTEN
ANl MOAOABIX TAAQHTOB M NPEANPUHUMATEAEN.
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Abstract. Corrosion is a natural and detrimental process that significantly impacts the durability
and performance of materials, particularly metals, across various industries, including construction,
automotive, aerospace, and marine engineering. Traditionally, corrosion prevention has relied on coatings,
inhibitors, and surface treatments. However, the recent advent of nanotechnology has introduced innovative
solutions that promise enhanced efficiency and sustainability. Nanomaterials, with their unique properties
at the nanoscale, provide superior corrosion resistance, self-healing capabilities, and environmental
compatibility. This paper explores the various nanotechnology applications used to combat corrosion,
including the use of nanoparticles, nanostructured coatings, and self-healing materials. Through an in-depth
examination of the mechanisms, materials, and real-world applications, the paper highlights the potential
benefits of nanotechnology in corrosion prevention. Despite the promising advancements, challenges related
to cost, scalability, and environmental impact remain. The future of nanotechnology in corrosion control
holds great promise, with continuous research pushing the boundaries of material science.

Keywords: Nanotechnology, Corrosion.

Introduction

Corrosion is the degradation of materials, particularly metals, resulting from electrochemical
reactions with their environment. This process can lead to significant damage, reducing the
material’s functionality and lifespan. In industries such as construction, automotive, aerospace, oil,
and gas, the costs associated with corrosion, including repairs, replacements, safety risks, and the
environmental impacts, are astronomical. The traditional methods of corrosion control, such as
coatings, galvanization, and inhibitors, have limitations in terms of performance, durability, and
environmental sustainability.

In recentyears, nanotechnology has emerged as a promising solution for corrosion prevention.
Nanotechnology involves the manipulation of matter at the nanoscale (typically ranging from 1 to
100 nanometers). Nanomaterials exhibit unique physical, chemical, and mechanical properties that
can be harnessed to create more effective and durable coatings, corrosion inhibitors, and repair
systems. These advanced materials have the potential to revolutionize the way corrosion is
prevented, offering greater efficiency, reduced maintenance costs, and a smaller environmental
footprint.

This paper investigates the role of nanotechnology in combating corrosion, discussing the
types of nanomaterials used in corrosion protection, the mechanisms by which they work, and their
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real-world applications across different industries. Additionally, the paper addresses the challenges
associated with scaling up these technologies and the future directions of research .

Detailed Information
1. Corrosion: A Persistent Challenge
Corrosion occurs when materials, typically metals, interact with environmental factors such as
moisture, oxygen, salt, and other chemicals. The most common example is the rusting of iron, which
results from a reaction between iron and oxygen in the presence of water. This reaction leads to the
formation of iron oxide, a flaky compound that does not adhere well to the underlying metal, exposing
more of the surface to the environment and accelerating the process.
The impact of corrosion is far-reaching, affecting a wide range of industries:
* Construction: Corrosion in steel reinforcements can weaken structures, leading to safety
risks and the need for costly repairs.
¢ Automotive: Cars and vehicles exposed to road salts or moisture are prone to rust,
impacting vehicle longevity and safety.
¢ Aerospace: Aircraft parts exposed to harsh atmospheric conditions require materials
resistant to corrosion to ensure structural integrity.
* Marine Engineering: Ships and offshore platforms face accelerated corrosion due to
constant exposure to saltwater, affecting performance and operational costs.

2. Nanotechnology in Corrosion Protection

Nanotechnology addresses these challenges by offering materials and coatings with
properties that are superior to traditional corrosion protection methods. The following are the primary
ways nanotechnology is being used to fight corrosion:

a) Nanoparticles for Corrosion Inhibition
Nanoparticles can be integrated into coatings or corrosion inhibitor solutions to enhance the
protection of metals from environmental damage. These nanoparticles can bond at the metal
surface, creating a protective layer that prevents corrosion-causing agents such as oxygen and water
from coming into contact with the material.
* Silica Nanoparticles: These nanoparticles are used in corrosion-resistant coatings to form
a protective hydrophobic layer that repels moisture and chemicals.
¢ Zinc Oxide (Zn0) and Aluminum Oxide (Al,03): Metal oxide nanoparticles are known for their
corrosion resistance, forming an oxide layer on the surface that acts as a protective barrier.
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b) Nanostructured Coatings

Nanostructured coatings are thin films designed at the nanoscale to provide enhanced
mechanical properties and corrosion resistance. The advantage of nanocoatings is that they offer
superior protection with minimal thickness, making them more effective than traditional coatings.

* Polymer Nanocomposites: These combine organic polymers with nanoparticles (e.g., silica,
graphene) to create coatings that are more flexible and durable than standard materials.

* Self-Healing Coatings: Nanotechnology has led to the development of self-healing coatings
that can repair themselves when damaged. This is achieved by incorporating microcapsules or
nanocapsules containing corrosion inhibitors or healing agents that release when the coating is
scratched or damaged.

¢) Carbon-Based Nanomaterials

Carbon-based nanomaterials, such as graphene and carbon nanotubes (CNTs), have shown
significant promise in corrosion prevention due to their exceptional mechanical, electrical, and
chemical properties.

* Graphene: A single layer of carbon atoms arranged in a 2D honeycomb lattice, graphene is
incredibly strong, lightweight, and impermeable to gases and liquids. When used in coatings, it
provides a protective barrier that prevents oxygen and moisture from reaching the underlying metal.

¢ Carbon Nanotubes (CNTs): CNTs can enhance the structural properties of coatings,
improving their mechanical strength and resistance to physical wear, thus preventing corrosion.

d) Corrosion-Resistant Nanomaterials for Specific Applications
Nanotechnology is also used in industry-specific applications to prevent corrosion. For
example:
* Marine Industry: Graphene-based coatings are used on ship hulls to reduce the impact of
saltwater exposure.
¢ 0il & Gas: Nanocomposite coatings protect pipelines from rust and chemical degradation
caused by hydrocarbons and other corrosive substances.
 Aerospace: Self-healing nanocoatings are applied to aircraft parts to prevent corrosion
caused by atmospheric conditions.

3. Self-Healing Nanocoatings: A Breakthrough in Corrosion Prevention

Self-healing materials represent a significant advancement in corrosion protection. These
materials are designed to automatically repair damage, restoring the protective coating and
preventing further corrosion from occurring.

Worldwide Summit on Growth and Technological Change, February 28th, 2025

SECTION 3. MATERIALS CHEMISTRY


https://creativecommons.org/licenses/by/4.0/deed.ru

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials
published - https://creativecommons.org/licenses/by/4.0/deed.ru

21-

¢ Microencapsulation: Corrosion inhibitors are encapsulated in tiny microcapsules within the
coating. When the coating is scratched or cracked, the capsules break open and release the
inhibitors, creating a new protective layer on the exposed surface.

¢ Polymer-based Self-Healing: Some coatings use specialized polymers that undergo
chemical reactions to fill in any cracks or defects in the surface, thereby preventing corrosion from
spreading

Conclusion

The application of nanotechnology in corrosion prevention is transforming how industries
combat one of the most pervasive and costly material degradation processes. Nanomaterials, with
their unique properties, provide superior corrosion resistance, mechanical strength, and
environmental sustainability, offering more durable and cost-effective alternatives to traditional
methods. Nanoparticles, nanostructured coatings, carbon-based materials, and self-healing
technologies have all shown promising results in laboratory and industrial trials.

Despite the potential, challenges remain in scaling these technologies for widespread
industrial use. Issues such as production costs, the long-term durability of nanomaterials, and
potential environmental and health impacts need further research and development. However, as
nanotechnology advances, it is likely that these barriers will be overcome, and nanomaterials will
become integral to the future of corrosion prevention.

In conclusion, the future of nanotechnology in corrosion control appears bright, with
continuous research focused on improving existing materials, creating new innovative solutions, and
making these technologies more accessible and sustainable. As industries move towards more
advanced and environmentally friendly solutions, nanotechnology will undoubtedly play a pivotal role
in reducing the global economic and environmental impact of corrosion.

This comprehensive paper provides a detailed exploration of how nanotechnology is shaping
the future of corrosion prevention across various industries. Feel free to expand further on any section
for even more in-depth details or to tailor the research to specific applications or challenges.
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Abstract. Foot-and-mouth disease (FMD) is a highly contagious viral disease affecting cloven-hoofed
animals, leading to severe economic losses in livestock-dependent economies. Iraq has faced recurring FMD
outbreaks for decades, with significant consequences on livestock health, trade, and food security. This paper
explores the epidemiology, transmission dynamics, economic impact, and control measures of FMD in Iraq.
It also examines the challenges faced by veterinary authorities and offers recommendations for improved
surveillance, vaccination programs, and policy implementation to mitigate future outbreaks.

Foot-and-mouth disease (FMD) is a highly contagious viral infection that affects cloven-hoofed
animals, including cattle, sheep, goats, and buffalo. The disease, caused by the Foot-and-Mouth Disease Virus
(FMDYV), leads to severe economic losses due to reduced productivity, trade restrictions, and high morbidity
rates among livestock. Iraq has been struggling with recurring FMD outbreaks since its first recorded case
in 1937. The epidemiology of FMD in Iraq has been shaped by several factors, including illegal livestock
importation, insufficient vaccination programs, and limited surveillance infrastructure.

This study provides a comprehensive analysis of FMD outbreaks in Iraq, focusing on epidemiological
trends from 2011 to 2023. The research highlights a significant increase in outbreaks, particularly in 2016,
when an illegal importation of infected cattle triggered a widespread epidemic. Additionally, the emergence
of the SAT-2 serotype in 2023, previously unreported in Iraq, raises concerns about new challenges in disease
control and vaccine effectiveness.

The study identifies key risk factors contributing to the persistence of FMD in Iraq, including weak
biosecurity measures, inadequate disease monitoring, and gaps in vaccine coverage. To mitigate future
outbreaks, a multi-faceted approach is recommended, including stricter border controls, enhanced vaccination
strategies, improved diagnostic capabilities, and increased awareness among livestock farmers. Strengthening
Iraq’s veterinary services and collaborating with international organizations will be crucial in controlling
and preventing the spread of FMD.

This research underscores the urgent need for proactive disease management strategies to protect
Iraq’s livestock industry and ensure long-term food security. By addressing these challenges, Iraq can reduce
the economic impact of FMD and safeguard its agricultural sector from future epidemics.

Keywords: Foot-and-Mouth Disease (FMD), Epidemic, Comprehensive Study

Introduction

Foot-and-mouth disease (FMD) is a transboundary animal disease caused by the foot-and-
mouth disease virus (FMDV), a member of the Picornaviridae family. The virus affects various
livestock species, including cattle, sheep, goats, and pigs, causing fever, vesicular lesions,
lameness, and decreased productivity. The disease is a major concern for livestock-dependent
nations like Iraq, where it contributes to economic instability and food insecurity.
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Iraq has struggled with FMD since the first officially documented case in 1937. Despite
ongoing control efforts, outbreaks continue to occur due to various factors, including illegal animal
trade, weak veterinary infrastructure, and conflict-driven disruptions in animal health services. This
study provides an in-depth analysis of the FMD epidemic in Iraq, covering epidemiological trends,
virus serotypes, economic implications, and the effectiveness of current control measures.

Foot-and-mouth disease (FMD) is one of the most economically significant livestock diseases
worldwide. It affects a wide range of cloven-hoofed animals, including cattle, sheep, goats, and pigs.
The causative agent, the foot-and-mouth disease virus (FMDV), belongs to the Picornaviridae family
and has seven distinct serotypes (0, A, C, Asia 1, SAT 1, SAT 2, and SAT 3), each requiring a specific
immune response. The disease is characterized by fever, excessive salivation, and vesicular lesions
in the mouth and feet, leading to reduced productivity and, in severe cases, high mortality in young
animals.

In Iraq, FMD has posed a major challenge to the livestock industry since its first reported case
in 1937. The country’s geographic location, livestock trading practices, and inadequate biosecurity
measures have contributed to the persistence and recurrence of the disease. In recent years,
outbreaks have continued to cause significant economic losses, particularly in rural areas where
livestock farming is a primary source of income. Data from 2011 to 2016 indicate that outbreaks
occurred annually, with prevalence rates fluctuating due to factors such as illegal animal importation
and gaps in vaccination coverage.

One of the most concerning developments in recent years was the emergence of the SAT-2
serotype in Iraq in 2023. This marked the first detection of this serotype in the country, raising
concerns about its potential spread and impact. The introduction of new serotypes complicates
disease control efforts, as vaccines must be tailored to match circulating strains. This study aims to
analyze the epidemiology of FMD in Iraq, explore the factors contributing to its persistence, and
propose effective control measures to mitigate future outbreaks.

Epidemiology of FMD in Iraq

Historical Context

FMD has been endemic in Iraq for decades, with outbreaks reported periodically. Major
outbreaks have occurred in the past 30 years, with serotypes O, A, and Asia 1 being the most
common. In recent years, the emergence of the SAT-2 serotype in 2023 has posed additional
challenges for disease control.

Virus Serotypes and Transmission

Common Serotypes in Iraq: O, A, Asia 1, and SAT-2.

Transmission: Direct contact with infected animals, contaminated feed, water, and fomites.
Airborne transmission can also occur over short distances.
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Risk Factors:

High animal density in rural areas.
Unregulated cross-border animal movement.
Lack of comprehensive vaccination coverage.

Economic Impact

Effects on Livestock and Farmers

High mortality rates in young animals.

Decreased milk and meat production.

Financial losses due to culling and trade restrictions.

Impact on National Economy

Trade bans on livestock and animal products.

Increased government spending on outbreak control and vaccination.
Long-term food security concerns due to reduced livestock productivity.

FMD Control Measures in Iraq

Vaccination Programs

Routine vaccination campaigns have been implemented but suffer from logistical and funding
challenges.

Emergence of the SAT-2 serotype has necessitated updated vaccine formulations.

Movement Restrictions

Quarantine measures imposed during outbreaks.

Challenges in enforcement due to porous borders and illegal trade.

Public Awareness and Farmer Education

Training programs for farmers on disease prevention and biosecurity.

Collaboration with international organizations to improve disease control efforts.

Challenges in FMD Control

Veterinary Infrastructure Limitations

Inadequate veterinary services and surveillance systems.

Insufficient diagnostic facilities to detect new serotypes quickly.
Conflict and Political Instability

War and conflict have weakened Iraq’s animal health sector.

Limited government resources for disease monitoring and response.
lllegal Animal Movement

Smuggling of livestock across borders contributes to disease spread.
Poorly regulated animal markets facilitate transmission.
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Future Strategies for FMD Control in Iraq

Strengthening Surveillance Systems

Implementing a nationwide animal disease monitoring program.

Enhancing diagnostic capabilities with modern laboratory techniques.

Enhancing Vaccination Programs

Developing vaccines targeting all prevalent FMD serotypes.

Improving vaccine distribution networks to ensure widespread coverage.

Improving Biosecurity Measures

Strict enforcement of movement restrictions and quarantine measures.

Providing incentives for farmers to adopt better biosecurity practices.

Regional and International Collaboration

Partnering with neighboring countries to control cross-border transmission.

Seeking assistance from international organizations like the FAO and OIE for technical and
financial support.

Conclusion

FMD remains a persistent threat to Iraq’s livestock industry, with significant economic and
food security implications. Despite existing control measures, challenges such as weak veterinary
infrastructure, illegal animal trade, and political instability continue to hinder progress. A multi-
faceted approach that includes enhanced surveillance, effective vaccination programs, strict
biosecurity measures, and regional collaboration is essential for controlling FMD in Iraq. Addressing
these issues will contribute to the long-term sustainability of the livestock sector and the overall
economic stability of the country.

Foot-and-mouth disease remains a persistent threat to Iraq’s livestock industry, causing
recurring outbreaks that disrupt agricultural livelihoods and food security. The country has faced
challenges in controlling FMD due to factors such as illegal livestock movement, inadequate
vaccination programs, and limited diagnostic and surveillance capabilities. Recent outbreaks,
particularly the introduction of the SAT-2 serotype in 2023, underscore the dynamic and evolving
nature of the disease, making control efforts increasingly complex.

To effectively manage and prevent future outbreaks, Iraq must adopt a comprehensive, multi-
faceted approach. Strengthening border controls to prevent the illegal importation of infected
animals, enhancing vaccination coverage, and improving disease surveillance are critical steps.
Additionally, educating farmers and livestock traders on biosecurity measures can play a significant
role in reducing the spread of the virus.

While FMD cannot be eradicated easily due to its highly contagious nature and rapid mutation
rates, strategic interventions can significantly reduce its impact. Collaboration between government
authorities, veterinary services, and the international community will be crucial in addressing the
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challenges associated with FMD in Iraq. By implementing effective control measures and ensuring
proper vaccination strategies, Iraq can better protect its livestock industry from future epidemics,
ultimately safeguarding food security and economic stability.
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Abstract. A modern enterprise is forced to work in a constantly changing external environment,
and when planning and organizing its activities, it is necessary to consider the uncertainty and dynamic
changes taking place in the external environment. Reliable data is needed to calculate the power balance,
which requires considering many factors that affect the implementation of the production plan. The article
shows which information systems help in the implementation of the program for calculating the power
balance.

Keywords: production capacity, labor productivity, volume of production, labor intensity, fixed
assets, labor intensity, operational planning, equipment, enterprise management information systems,
integration, site, workshop

Annomayua. Cobpemennoe npednpusmue BviHyxOeHo GyHKyuoHUpobams 6 NOCMOAHHO
usmensowelica Grewneil cpede, nNpu NAAGHUPOBAHUU U OpP2AHU3AYUU e20 O0eAmeAbHOCHU HeobX00uMo
yuumsibams HeonpedeAeHHOCHy U OUHAMUYHbIE UMEHEHUs, npoucxodAujue 60 Brewnei cpede. [as
pacuema 0aAaHca MOWHOCU HYXKHbL 0ocmioBepHbie OanMble, 0AA Peasusayuu Komopwvix HeobXo0uMo
yuumuiBams MHoeo ghaxmopob, Bausaouux Ha BuinosHenue npousbodcmbentoeo niana. B cmamuve noxasans
Kaxue UHPOPMAYUOHHDIE CUCTIEMDL IOMO2AIOM 8 Pealusayuu npopammsl pacuema 0alanca MOUHOCTHU.

KatoueBoie caoBa: npousboocmbennas MmowHocms, npousbooumessHocms mpyoa, 06vem
npousboocmba, mpydoemxocns, OCHOBHble (POHOb, MpPYOOEMKOCTb, ONEpaUUOHHOe HAAHUpoBaHiLe,
0bopydobariie, UHOPMAYUOHHBIE CLLCIEMbL YNPABAEHIS NPeOnpUAmMUeM, UHMeepUupoBane, YHacmox, yex.

Mpou3BoACTBEHHAA MOLLHOCTL NPEANPUATUA ONPeAEASeTCs M0 MOLLHOCTH BEAYLUMX LIEXOB,
YYacCTKOB, MOTOYHbIX AMHWW, CTAHKOB (arperatoB) C yueToM Mep NO AUKBUAAUMUMU Y3KUX MECT W
BO3MOXHOW Koomepauuu npou3BOACTBA. Pacuer NpPoM3BOACTBEHHOW MOLLHOCTU NPEeANpUATUSA
AONKEH MPOBOAWTLCA B CAEAYHOLLEH MOCAEAOBATEAbHOCTM: MOLLHOCTb TpYnn TEXHOAOTMYECKOIo
060pyAOBaHMUSA; MOLLHOCTb NPOM3BOACTBEHHBIX YYACTKOB, LEXOB; MOLLHOCTb NPEANPUATUSA B LIEAOM
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[1]. B HenpepbIBHLIX NPOU3BOACTBAX MOLLHOCTb arperatoB, y4acTKOB W LIEXOB pacCUMTbIBaeTCA, Kak
NnpaBuAO, NO NPOU3BOAMUTEABHOCTU 000pYAOBaHMA, @ B AUCKDPETHbIX MPOW3BOACTBAX - MO
TPYAOEMKOCTM  M3rOTOBAEHUA NPOAYKUMW. [IpOM3BOACTBEHHAs MOLWLHOCTL YyacTKa, Lexa.
Mpon3BoACTBEHHAA MOLUHOCTb YyyacTKa (Lexa), OCHALLEHHOT0 OAHOTUMHLIM 060pyAOBaHUEM,
onpeaensieTcs YMHOXeHWeM HOPMaTUBHOM rOAOBOW NPOU3BOAUTEALHOCTU OAHOW MaLUMHBbI, arperara
C YYeTOoM cpepHero KoadduuueHTa nepeBbINOAHEHUSI HOPM BbipabOTKM Ha CPEAHEroA0BOH napk
atoro Bupa obopyaoBaHuA. poM3BOACTBEHHAs MOLHOCTb yyacTKa (Lexa), OCHALLEHHOro He
OAHOTUMHBIM, @ Pa3HOPOAHBIM 000pyAOBaHUEM, ONPeAEAdeTC NPONYCKHOH CNOCOOHOCTLIO Napka
BeAyLmMx rpynn obopyaoBaHus. K Beaylwum rpynnam oTHOCAT 000pyAOBaHUE, KOTOPOE BbIMOAHSAET
OCHOBHOM N0 CAOXXHOCTH U TPYAOEMKOCTH 06beM paboT npu 06paboTke NPOGUAUPYIOLLEN NPOAYKLUH.
Ecav Ha 060pyAOBaHMM M3rOTABAMBAIOTCA AETaAM TOAbKO AAA OAHOTO HAaUMEHOBAHUS U3AEAUS, TO
pacyetbl NPOM3BOACTBEHHOW MOLLHOCTU HE Bbi3bIBAKOT 3aTpyAHEHUH. ECAM Xe Ha OAHOM 1 TOM Xe
o6opyaoBaHuK 06pabatbiBaloTCA AETAAW, TPUMEHAIOLLMECA B HECKOAbKUX HAUMEHOBAHUAX U3AEAUH,
TO pacyeTt NPOM3BOACTBEHHOW MOLLLHOCTH yyacTKa (Liexa) NpOU3BOAUTCA Ha OCHOBE TPYAOEMKOCTH TaK
Ha3biBaeMoro HabopHoOro KOMNAeKTa U3penuii. B Hero BKAKOWAIOTCA W3AEAMS B KOAMYECTBEHHOM
COOTHOLLEHUM, NPEAYCMOTPEHHOM B Nporpamme. B 3Tom cayyae no kaxaoi rpynne o6opyaoBaHus
paccuuTbiBaeTcA NpPOrpeccuBHas Hopma TpyaoeMKoctTM 06pabotku opHOro komnaekta. OHa
OnpeAeAsieTca YMHOXXEHUEM TPYAOEMKOCTH 06paboTKM KOMNAEKTa AeTanei U3AEAUS Ha ero YAeAbHOE
3HaueHue B 00LEeM BbiMyCKe C NOCAEAYHOLMM CYMMUPOBAHUEM NPOU3BEAEHUS N0 BCEM U3AEAUAM.
Mpon3BoACTBEHHAA MOLHOCTb rpynnbl 060pyAOBaHUA PacCUUTLIBAETCA AAeHUEM GOHAA BPEMEHU
paboTbl KaXAOM rpynnbl HA HOPMY TPYAOEMKOCTU OAHOTO HaGOPHOTO KOMNAEKTa. AN OnpeAeAeHUs
NPOM3BOACTBEHHOW MOLLHOCTH B GU3NUECKUX U3AEAUAX HEOOXOAMMO BEAMUUHY NPOU3BOACTBEHHOM
MOLIHOCTY B HAOOPHbIX KOMMNAEKTaX pacnpeAeAuTb NPONOPLUOHAALHO  KOAMYECTBEHHOMY
COOTHOLUEHUID W3AeAWii B nporpamme. B ycnoBUAX MHAMBMAYAAbHOTO W MEAKOCEPHIAHOTO
NPOM3BOACTBA, KOTAQ B OAHOM Liexe Ha OAHOM W TOM e 060pyAoBaHMK 06pabaTbiBaloTCA A€TaAW
0OAbLIOrO  KOAMYECTBA HAMMEHOBAHWW U3AEAMA, pacyeT MNPOU3BOACTBEHHOW MOLLHOCTH
BbIMOAHAETCA MO YKPYMHEHHOW HOMEHKAAType. YKpyNnHEeHWe NpOBOAMTCA nyteM 00beAMHEHUs
(npuBeA€EHHMA) OTAEALHBIX A€TAAEN B rPyNMbl 0 NPU3HaKam NOA0OUS CTPYKTYpbl UX TPYAOEMKOCTH. B
KauecTBe WU3AEAUA-NPEACTABUTEAl BbIAEAIETCA Takoe, KOTOpoe MMeeT HauboAbLiee 3HaueHue B
obwem Bobinycke uexa. MpUBepeHUE OTAEAbHLIX U3AEGAMH  TPYNMbl K U3AEAUHO-NPEACTABUTEAID
NPOU3BOAUTCA WCXOAl M3 COOTHOLIEHMA WX TPYAOEMKOCTM NpPU NOMOWM KOIGPULUEHTOB
npusepeHua. [pOU3BOACTBEHHAs MOLWHOCTL NpeAnpuaTMA. [pOM3BOACTBEHHAs MOLLHOCTb
NPeANPUATUA PaCcCUYUTLIBAETCA NO BEAyLIEMY LieXy. AAA 3TOr0 ONPeAeAsoTCA NPOU3BOACTBEHHbIE
MOLLHOCTA BCEX LeXOB M CTPOMTCA AMarpamma MolHocTeid npeanpustusa. Haubonee uacto Ha
NPeAnpUATUAX MALLMHOCTPOEHUA U METaA000paboTKu 3a BeAYLMIA TPUHUMAETCA COOPOYHBIN LieX.
B onepaTtBHOM NAQHUPOBAHWU NOCAE pacyeTa LiEXOBbIX TAAHOB NPOU3BOACTBA BbIAIBASIETCA, KaKyH
3arpy3ky ob6opyaoBaHus obecneuuMBaeT NPOM3BOACTBEHHAs nporpamma. lpu pacuete 3arpy3ku
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06opypoBaHMA ONpeAensieTcs CTeneHb COOTBETCTBMA MPOW3BOACTBEHHOM MPOrpaMMbl KaXAOro
pabouero mecta ero NPOM3BOACTBEHHOW MOLHOCTU. Mo3ToMy pacuer 3arpy3ku 060pyaoBaHuA
NPOU3BOAUTCA MO KaXAOMy arperaty, ctaHky. OH NO3BOAAET BbIIBUTb y3KME MeCTa, a TaKxke
He3arpyxeHHoe obopyaoBaHue. Ha ocHoBe pacueToB 3arpy3ku 000pPyAOBaHMA NMAAHUPYHOTCA
MepPONPUATUA NO «PaCcLUIMBKE Y3KUX MECT» U A03arpy3Ke Hesarpy)eHHoro o6opyaoBaHusa. Metoauka
pacueta npPoM3BOACTBEHHOW MOLLHOCTM yyacTKa (uexa) PacueT npou3BOACTBEHHOW MOLLHOCTH
yyactka MOXeT ObiTb OCylecTBAEH ABYMSI MeToAaMu. lepBbld MeTOA (B YCAOBHbIX U3AEAUAX): -
onpeAenseTcs NPOM3BOACTBEHHAA MOLLHOCTb MO KaXAOMW rpynne 060pyAOBaHuS; - PaCCUUTLIBAETCA
CpeAHenporpeccMBHas HOpMa BPeMEHU Ha U3roTOBAEHWE OAHOMO YCAOBHOIO U3AEAMSA MO rpynnam
CTaHKOB; - ONpeAeAseTcs NPOU3BOACTBEHHASA MOLUHOCTb B YCAOBHbIX U3AEAMAX MO rpynnam CTaHKOB.
YctaHaBAMBaeTCAA rpynna CTaHKOB C HaWMEHblUEd MPOM3BOACTBEHHOW MOLUHOCTBIO -
NPOM3BOACTBEHHAA MOLLHOCTb YYacTKa; - pacCYMUTbiBaeTcA GpaKTUYECKWA BbiNyCK n3peAnid Bropoi
METOA (B NpoLEeHTaxX K 3aAaHHO Nporpamme BbiNycKa): - onpeaenseTcs OHA BpEMEHU, BO3MOXHbIIA
K UCMOAL30BAHWI0 OAHOTO CTaHKA NPU ABYXCMEHHOW pabote, U AEUCTBUTEAbHbIH GOHA BPEMEHMU; -
paccuuTbiBaeTcA NOTPEOHLIK Ha nporpammy ¢OHA BPEMEHM C YYETOM MOAFOTOBUTEAbHO-
3aKAHOUMTEABLHOTO BPEMEHM NO rpynne CTaHKOB (N0 MOAEAsIM); - OnpeAeAseTcsl NPOM3BOACTBEHHaA
MOLLHOCTL B NMPOLEHTaX K 3aAaHHOW Nporpamme Bbiycka. YCTaHaBAMBAETCA rpynna CTaHKOB C
HauMeHblled NPOU3BOACTBEHHOW MOLLHOCTbIO - MNPOM3BOACTBEHHAss MOLUHOCTL ydyacTka; -
paccuuTbiBaeTc GaKTHuecKui Boinyck [2.3].

A pacueta 6anaHca MOLLHOCTM MOXHO MCMOAb30BaTb AaHHble MOAYYEHHbIE C
MHOOPMALMOHHLIX CUCTEM YNpPaBAEHUA NPeAnpuUsTUEM, Haubonee pacnpoctpaHeHbl ERP, MRP,
MES, APS. lepeiipem K paccCMOTPEHUID UHPOPMALMOHHBIX CUCTEM YNPaBAEHWUSI NPOU3BOACTBOM.
MES (Manufacturing Execution System)— 3710 cuctema ynpaBA€HMS NPOU3BOACTBEHHBLIMM
npoueccamu OCHOBHbIMU QYHKUMAMU MES-cucTeM U3 nepeuyucAeHHbIX Bbille ABAAIOTCA
onepaTMBHO-KaneHAApPHOEe MAAHWpOBAaHWE (AeTaAbHOE MoonepauMoHHOe MAAHUPOBAHWE) U
AUCNETYEPU3ALUA NPOU3BOACTBEHHBIX NpoLEcCOB B Lexy. UMeHHO 3TM ABe QYHKLUM OnpeAendtoT
MES-cuctemy Kak cucTemy onepaTuBHOI0 Xxapakrepa, HaleAeHHY0 Ha GOpMUPOBaHUE pacnUCaHuii
pabotbl 060pyAOBaHMA W OnepaTMBHOE ynpaBA€HWE NMPOU3BOACTBEHHbLIMU NMPOLECCAMU B LEXY
[4,5].MES-cuctema noayyaet o6bem pabot, kotopbii AM60 npeactaBaeH ERP Ha stane 06bemHo-
KaneHAAPHOro NAaHUpPOBaHuA, AM60 BbipaeTcsi APS-cucTeMoii B BUAE AONYCTUMOTO ANA NPEANPUATHUA
nAaH-rpaguka paboTbl Lexa, U B AaAbHEWLEM CHCTeMa caMa He TOAbKO CTpOUT 6oAee TOYHble
pacnucaHus AN 060pyAOBaHMS M NEPCOHaAa, HO U B ONEPAaTUBHOM PEeXMMe OTCAEXMBAET UX
BbiNOAHEHUE. B 3ToM cmbicae Leab MES-cucTeMbl — He TOAbKO BbINOAHUTb 3aAaHHbIA 06bem pabort ¢
yKa3aHHbIMU CPOKaMM peaAu3aLu TeX AU UHBIX 3aKa30B, HO BbIMOAHUTb UX KaK MOXHO Ayylue
TOYKU 3peHus cneLlMdUKU U NAAHOBLIX NOKa3aTenel Lexa. Mpu 3Tom BBUAY O0ALLLIOW pasmMepHOCTH
3aAauM He YYuTbIBAKOTCA MHOrME TEXHOAOTHYECKUE U OpraHu3auuoHHble dakrtopbl. MES-cuctema
yXe Ha 3Tane BbIMOAHEHMSA, MOAyYas TaKOW NPeABapUTEAbHbIA NMAAH, ONTUMU3UPYET €ro no pApy
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Kputepues. lpu 3TOM nocae ONTUMU3ALMK U NOCTPOEHUS HOBOTO NAAH-TpaduKa paboThbl LEexa O4YEHb
yacTo 3a CuYeT YNAOTHeHusi paboTbl 060pyAOBaHMA OTHLICKUBAKTCA AOMOAHMTEAbHbIE PE3epBbl,
NoABAAETCA BO3MOXHOCTb B paMKax NAAQHUPYeMOro nepuoAa BbiMOAHUTb AONOAHUTEAbHbIE 3aKa3bl.
TeM cambIM MOAYYalOT AOCTOBEpHbIE AaHHble AN pacuyeTa 6anaHca MowHocTi [6]. MRP (Material
Requirements Planning) —3ato metoponorMsi NAQHMpOBaHUA noTpebHocTM B matepuanax. OHa
NO3BOASET ONTUMAAbHO PEryAsMpoBaTb NOCTaBKU KOMMAEKTYHOLMX B MPOM3BOACTBEHHbIN npouecc,
KOHTPOAMPYA 3anacbl Ha CKAAaAe M caMy TEXHOAOTUIO npou3BoAacTBa. APS (Advanced Planning and
Scheduling) — ato nporpamMmmHble peLieHus AAA CO3AaHWA ONTUMAAbHbIX NPOM3BOACTBEHHbIX TAQHOB
U pacnucaHui. OHU YUUTLIBAIOT MHOXECTBO NEPEMEHHBIX: AOCTYNHOCTL 060pyAOBaHMA, NEPCOHAA],
MaTepuanoB, OrpaHMYEHMA N0 BPEMEHU U NPUOPUTETLI 3aKa30B. OTAMuMTeAbHAn yepta APS-cuctem
3aKAHOYAeTcAa B MX CNOCOOHOCTM MHTErpuMpOBaTbCA C APYTMMU NPOrpaMMHBIMU KOMMAEKCAMM,
TakuMu Kak ERP (cuctembl ynpaBaeHusa pecypcamu npeanpuatus) uamu MES (cuctembl ynpaBaeHUs
NPOM3BOACTBEHHBIMU  npoueccamu). IT0O NO3BOAAET MOAYYUTb EAMHYI0 NAATPOpMy AAA
NMAQHUPOBAHUA, KOHTPOAA M aHanu3a.ERP-cucteMbl npepHa3HaueHbl AA ynpaBAEHMA BCel
($UHAHCOBOI U X03ACTBEHHOI AEATEALHOCTbIO NpeANPUATUA. OHU UCNOAL3YHOTCA ANl ONEPATUBHONO
NPeAOCTABAEHUS PYKOBOACTBY MNPEANPUATMA  MHPOPMALMKU, HEoOXOAMMOW AN NMPUHATUA
ynpaBA€HUYECKMX PELLEHWH, a TaKKe A CO3AaHUA MHPPACTPYKTYPbl INEKTPOHHOT0 06MeHa AaHHBIMH
NPeANPUATUA ¢ NocTaBWMKamMK U notpebutenamu. ERP-cuctema (Enterprise Resource Planning) —
3T0 KOMNAEKCHOE NporpaMMHoe obecneueHue, CO3AAHHOE AASl YNPOLLEHMSA, aBTOMATU3aUMKU M
3apdeKTMBHOrO ynpaBAeHUs OM3HEC-npoLeccaMy B OpPraHM3auMu NO3BOAAKOT UCMOAb30BaTb OAHY
MHTETPMPOBAHHYID NpPOrpamMmmMy BMECTO HECKOAbKUX pa3po3HeHHbIX. EAMHas cuctema moxert
ynpaBAaTb 06paboTKOi, AOTUCTUKOI, AUCTPUOYLIMEN, 3anacamu, AOCTAaBKOW, BbICTABAEHUEM CUETOB-
daktyp u byxraatepckum yuetom. Ha pucyHke 1 [7] npuBeaeHa cxema B3aUMOAEHCTBUA CUCTEM
ynpaBAEHUSA NpeANpPUATUEM
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PucyHok 1. UHpopmaLMOHHbIE CUCTEMbI YNPaBAEHUS NPOU3BOACTBOM [7]
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OpraHu3yoLmMM 3AeMEHTOM Ha NPpUBEAEHHOM cxeMe aBaseTcsl ERP-cuctema, ucnoansitowan
POAb KaK YyYeTHO-UHGOPMALMOHHOW CUCTEMbBI, TAK U CUCTEMbI ynpaBAeHUA. B ee 3apaun BXOAMT
¢dopmupoBaHue noptdpens 3aKa3oB U3 BOCTPEOOBAHHON PLIHKOM NPOAYKLUMU. B pe3ynbtate TaHAEM
ERP+APS no3BoAsieT cpopmMUpOBaTL HE TOAbKO MPOM3BOACTBEHHYIO MpOrpammy (nAaH BbiMycka
NPOAYKLMH), HO U NOCTPOUTL YKPYNHEHHOE pacnucaHue paboT ArA BCero npeAnpuaTua. 3a cuet bonee
TOYHOrO NOONEpPaLUoOHHOro NAaHUPOBaHUA, T. €. pacyeTa NPOM3BOACTBEHHOro pacnucaHusi, APS,
onupaacb Ha UHPOPMALUIO O COCTOSHUM NOCTAaBOK, 3anacoB, He3aBepPLLEHHOr0 NPOM3BOACTBA U
HaAMuUA NPOU3BOACTBEHHBIX MOLLHOCTEW, YTOUHAET NMAAQHOBbIE CPOKU 3anycKa-BbiMyCKa U3AEAUN.
Bo3HuKalowwme paccornacoBaHWs 3TUX CPOKOB C TPeOOBAHMAMM TeKylled NpOWU3BOACTBEHHOM
NporpaMmMbl NPUBOAAT K HE0OXOAMMOCTH KOPPEKLUK NAAHOBbLIX CPOKOB YXe Ha ypoBHe ERP.

AAA HayanbHOTO 3Tana pacyeta 6anaHca MOLHOCTM NPEANPUATUA MCMOAL3YIOT NMOTEHLMWAA
MOLUHOCTY 060pyAOBaHMA, YKa3aHHLIA B €ro TEXHUYECKOM Macnopte, OH He BKAKOYAeT B cebs
TeXHOAOrMueckue TpeboBaHUA U paboune onepaLmnu AN BbINOAHEHUS NPOAYKLMK. C yUeTOM AQHHbIX
TpeboBaHUi MEHAETCA BPEMA Ha M3rOTOBAEHUSI MPOAYKLMM C YUETOM Pa3AMUHBIX M3AEPXKEK.
UHPopmauUOHHbIE CUCTEMBI MOMOralOT Ham MOAYYUTb CBEAEHUS O BPEMeHU NMPOM3BOACTBA Ha
U3rotoBA€HUe 1 eAUHUUbI MPOAYKLUMU B PEXUME PEearbHOr0 BPEMEHWU, OCYLLECTBAATb KOHTPOAb
3anacoB M TPYAOBbLIX PECYpcoB, BECTM yueT npocTtos 060pyAOBaHMA MO pasHbIM NpUuMHam. JTa
UHOOpMaLUs HeoOX0AMMA AN aHAAM3A U YAYULLEHUA Pa3BUTUA NPOM3BOACTBA.
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