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innovative development and effective application in the development of Russia
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Abstract. Consumer behavior reflects the model of innovation acceptance and influences the
development and effectiveness of the application. Sustainable development of modern society implies meeting
the needs of society while ensuring the possibility of a decent existence for future generations. The key factor
in the development of an innovative economy is intellectual capital, which includes a symbiosis of human and
structural capital.

Keywords: innovation, resistance, consumers, innovativeness, development, innovative activity.

Annomayusa. Ilompebumesvckoe noBedenue ompaxaem Mo0eab NPUHAMUA UHHOBAYUTL U
Bauaem na pasbumue u s¢pgpexmubrHocms npumerenus. Yemonuuboe pazbumue cofpemerroeo odbujecmba
npeonoaazaem yoobaembopenie nompedrocmen odbujecmba c 00HoBpeMeHHbIM 0becneueHtem B03MONHOCHIU
docmoninoeo cyujecmbobanus nocaedyouwux nokosenui. Katouebuvim gpaxmopom pasbumus unHoBayuoHHou
IKOHOMUKU ABASeMCA UHMeAIeKmYatvhbli kanumas, Bxatouaroujuil 6 ceba cumbuos uerobeueckozo u
CHPYKMYPHO0 KANUMAAA.

KaroueBoie cro8a: unrobayus, conpomubaenue, nompebument, uHHoBayUOHHOCHY, pasbumue,
UHHOBAYUOHHAS 0eANEABHOCHID.

WHHOBauuA - 3TO UpeA, AGATEABHOCTb AW NPOAYKT, BOCTIPUHUMAEMBIE OTAEAbHbIM AULIOM
MAM TpYnnoi Kak HoBoe. Pewarouiee 3HaueHWe AN ONMpPeAEAeHUS HOBU3HbLI MPOAYKTa B
notpebUTeAbCKOM Cpeae MMeeT MHeHMe noTpebutenedd, a He O0OBLEKTMBHbIE NOKa3aTeAu
TEXHOAOTUUYECKUX U3MEHEHUH.

Hanbonee BaXHyl0 poAb B MHHOBALMOHHOM Pa3BUTUW WIPAKOT CAepylolpe GakTopbl:
CO3AaHWe MHHOBALMM U ee pacnpocTpaHeHue Ha pbiHke. [1].

PaHblue AymaAu, uTo KOMNAHUK CO3AAIOT MHHOBALIMM, @ NOTPEOUTEAU NPOCTO NOKYNAIOT TO,
yTo UM NpepnaraloT. Ho ceiduac MHOrOUUCAEHHbIE UCCAEAOBAHUA NOKA3bIBAKOT, UTO 3TO YXKe He TaK.
Motpebutenn camu cTaAu BaXKHbIM UCTOUHMKOM HOBbBIX UAEH. [2]
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Kak notpebutenu BbICTYNatoT B KQUeCTBe INeMEHTA HHHOBALMOHHOTO pa3BUTUA?

Ycnex HOBbIX MPOAYKTOB, a CAeAOBATEALHO, U BOCNPUATUE MHHOBALWIA, BO MHOTOM 3aBUCHUT
OT NoKynaTened, KOTopbie nepBbiMU WX NpoOytoT. TOT npouecc pacnpocTpaHeHUs Ha3biBaeTcs
AMOPy3nedl UHHOBAUUW - OH OMMUCLIBAET, KAK WHHOBALMM NMPUHUMAIOTCA Pa3HbBIMU AHOABMU B
TeueHue onpeAereHHOro BpeMeHU. AMepUKaHCKWUIM UCCAeAOBaTeAb IBEPETT PopKepe B CBOEH KHUTe
“AMddy3us MHHOBALMK” NOKA3an, uYTO NPOLECC NPUHATUA WMHHOBALUMWKA 06LIECTBOM MOXHO
NPeACTaBUTb rpaduuecku B BUAE HOPMAALHOIO pacnpeaereHusi. OH AaA KaXAOW rpynne AOAEH,
NPUHUMAIOLMUX UHHOBALIMKU, Ha3BaHUE U NPUMEPHYIO OLeHKY. CornacHo 3T KhnaccUdUKaLUK, eCTb
Takue TUNbl NOTpebuTenel No cTeneHn NPUHATUA UHHOBaLMN [3]:
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Pucyron 1 - [paguk npHHATHA HHHOBAUHA YACHAMH 00LeCcTBa

1. HoBartopbl: 3TH AHOAW NPUHUMALOT pelleHua ObICTPO U camocToATeAbHO. UM HpaBuTeA
ObITb NEPBLIMMW, U OHU LEHAT HOBU3HY U NEpPeAOBbIe TEXHOAOTUU. PUCK UX He nyraert, a abcTpakTHoe
MbILWAEHWE NO3BOASET UM ObICTPO OLEHMBATL NOTEHLMAA HOBbIX MAEH. O6WMPHARA CeTb KOHTAKTOB
NO3BOAAET UM NOAYYaTb MHHOPMALUIO U3 Pa3HBIX UCTOYHUKOB.

2. PaHHue nocaepoBatenu: pUHUMALOT pelleHns 06AyMaHHO, HO OTHOCUTEABHO ObICTPO.
OHM OPUEHTUPYIOTCA HA MHEHUE IKCNEPTOB U AMAEPOB MHEHWH, U XOTAT BUAETb, UTO TEXHOAOTUA
MMEET NOTEHLMAA AAA YAYULLEHHA UX XM3HW UAW paboTbl. Xopowee o6pa3oBaHKe U NONYAAPHOCTb
NO3BOASIIOT UM BAUAITL HA PELLEHUS APYTUX.

3. PaHHee 60AbwMHCTBO: IPUHMMAIOT peleHUs NOCAe TLATEAbHOr0 aHaAM3a M cbopa
uHdopmauun. UM BaXHO BUAETb, UTO TEXHOAOTMA YXe onpoboBaHa M AOKasana CBOH
apdeKTUBHOCTb. OHM NOAAralOTCA Ha PEKOMEHAALMU APY3eH, 3HAKOMbIX U YAEHOB CEMbMH.

4. No3aHee 60AbLIMHCTBO: [IPUHUMAIOT peLUeHHs NOA BAMSHUEM AABAEHUSI CO CTOPOHbI
OKpyxatowmx. OHM CKENnTHYECKU OTHOCATCA K WHHOBALMAM, NOKA OOAbLUMHCTBO HE HAYHET X
MCNOAb30BaThb. LieHa U NpocToTa UCNOAL30BAHUA A HUX UrPALOT PeLLaoLLyo POAb.
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5. Otcratowwue: pUHUMAIOT peLieHUs 0YeHb MEANEHHO AWM BoobLLe He NpuHUMaOT. OHU
KOHCepBaTUBHbI, NOAO3PUTEALHO OTHOCATCA KO BCEMY HOBOMY U ONUPAIOTCA TOALKO Ha NPOBEPEHHbIE
BPEMEHEM PeLUEHHS.

3HauuTeAbHan YacTb NOTEHUMUAAbHBIX NOAb30BATEAEH 3aHUMAET BbDKMAATEABHYIO NO3ULUIO,
NpeXxAe YeM NPUHATbL pelleHne 0 NoKynke HOBOro ToBapa. OHM OPUEHTUPYIOTCA HA ONbIT APYTUX U
cTapatotca u3bexarb pucka. Avllb Manas YacTb HaCeAeHUs rOToBa Cpa3y e NPUHATL HOBLLECTBO, B
TO BpeMs Kak OCHOBHAas mMacca NposBASET OCTOPOXHOCTb M XKAET, N0Ka HOBas MAEA He CTaHeT
o6uienpuHATON. [4]

MoBeaeHWe noTpebutened NpU NOKYNKE WHHOBALMOHHLIX MPOAYKTOB ONpEAEAieTcs
COYETAaHUEM MApPKETUHIOBbLIX YCMAWA M AMYHBIX YOEXAEHWH. MapKeTUHroBble KamMnaHWM W
rOCyAQPCTBEHHAsA MOAMTMKA GOPMUPYIOT 00LECTBEHHOE MHEHWE W BAMAKOT Ha LEHHOCTH
notpebuteneii. B 10 e Bpems, NoTpebUTEAU NMPUHMUMAIOT pELLEHUsA, ONUpPaAch Ha COOCTBEHHbIE
NPeANoYTEHUA U ONbIT B3aUMOAEWCTBUA C APYTUMU AOALMMU. NpoLLece NPUHATUA PeLIEHUS 0 NOKYNKe
HOBOrO NPOAYKTA - 370, N0 CYTH, cbop U aHaAU3 MHGopMmaLmu. MoTpebutean noayyaoT UHGOPMaLUIO
U3 pa3HbIX UCTOYHWUKOB U OLLEHWBAIOT, HACKOALKO HOBbIH MPOAYKT COOTBETCTBYET UX NOTPEOHOCTAM.
0AHAKO YacTo BHEAPEHWE UHHOBALUI CTAAKUBAETCH C CONPOTUBAEHUEM CO CTOPOHLI NOTpebuTene,
KOTOPbI€ NPEANOUYUTAIOT NPOBEPEHHbBIE BPEMEHEM peLUEHUS.

Yrobbl cnocobcTBOBaTb MHHOBALMOHHOMY Pa3BUTUIO M MU30€XaTb HEraTUBHOW peakuuu
notpebuteneir, Heo6XOAMMO BHEAPATb TEXHOAOTMM, TpebyroliMe MeHblue pecypcoB M Aydlue
YAOBAETBOPSAIOLLME NOTPEOHOCTU AtoAel. B Poccuu ana atoro cywwectyet KoHLenuus AOATOCPOYHOro
MHHOBALMOHHOIO pa3BUTUA, OCHOBaAHHaA Ha PepepanbHOM 3akoHe «0 Hayke U rOCyAapCTBEHHOM
HayYHO-TEXHMYECKOW NMOAUTUKE». KOHLenuua onpeAensier LeAM U UHCTPYMEHTbI rOCyAapCTBEHHOM
MHHOBALMOHHOW NOAUTUKM.

Ha paHHbI MOMEHT 0003HaueHbl TPU KAHOUEBbIX TPUOPUTETA Pa3yMHbIX UHHOBALWIA [5]:

1. ®opmupoBaHue KaAPOBOro NoTeHLMana. B coBpemMeHHOM MUpe AAA AOCTHXEHHA ycnexa
HeoOX0AMMO BKAAAbIBATbCA B pPa3BUTHE KAAPOB, TaK KaK HaAMuMe BbICOKOKBAaAMOULMPOBAHHLIX
CNeLnanCcTOB CTaHOBUTCA BCe bonee BakHbIM GAKTOPOM, Uem AOCTYN K NPUPOAHBIM pecypcam. B
YCAOBHUAX TA06aAbHOW KOHKYPEHUWU 3T0 0C06EHHO akTyaabHO. UTo6bl NpUBAEYL B CTpaHy 6oAbLue
TaAGHTAMBBIX NPO(ECCMOHANOB, MAAHUPYETCA M3MEHUTb 3aKOHOAATEAbCTBO W YNPOCTUTb
MUrPaLUOHHbIE NPABUAA.

2. Heobx0AMMO 3HAUUTEALHO YBEAMUYUTb MUHHOBALMOHHYH aKTWBHOCTb MAAOTO U CPEAHEr0
6u3Heca, co3paBas KOHKYPEHTOCNOCOOHbIE NPOAYKTbI U COBEPLUEHCTBYSl TEXHOAOTMU. FAaBHAA LiEAb -
cAeraTb WHHOBAUMWM NPUOPUTETOM AAA KOMNAHUW. JAASl 3TOTO HY)XHO aKTUBHO BHEAPATb
WHHOBALMOHHYD WHPPACTPYKTYpY Ha NPeANnpUATUAX U 00ecneunTb roCyAapCTBEHHYH0 MOAAEPXKKY
BHELUHEIKOHOMUUYECKON ACATEAbHOCTH.

3. MpoaBWXeHUe pasyMHbIX MHHOBALMWA B roCyAapCTBEHHOM CekTope. ocyaapcTBO
AONKHO aKTUBHO NPOABUraTh pa3yMHble MHHOBaLMKU, CO3AaBas bAaronpuaTHbIe YCAOBUSA U YCTPaHAA
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6apbepbl. MHHOBAUMK AONKHBI 3aTPOHYTb U TOCYAAPCTBEHHbIW CEKTOp. B counanbHoi cdhepe OHM

BHEADPAIOTCA Yepes roc3akynku U yuactue rocypapcTea B pas3paboTtke nporpamm.

A 3QPEKTUBHON NOAAEPXKKM WHHOBAUMW pa3AMUHbIe pblyard pasBUTHA, METOAbI

noBblleHUA 3GPEKTUBHOCTM U MEXAHM3Mbl COAEHCTBUA 6yAYT 06beAMHEHbl B AOTUYHYHO H

B3aMMOCBA3aHHY0 cucTeMy. [MOAOKEHUA AAHHOW KOHLENUWM NPUHUMAKOTCA BO BHUMaHWe npu

pa3pabotke cTpaTeruii U COLMaAbHO-IKOHOMMUYECKUX nporpamm Poccuiicko depepauuu Ha

depeparbHOM ypoOBHE, obecneunBan Ux COOTBETCTBUE MHHOBALUOHHOW NOAUTHKE.

Kak notpebuteAbckoe OTHOLIEHWE BAMSIET Ha 3OHEKTUBHOCTb NPUMEHEHUS B Pa3BUTUH

Poccuu?
Tabauua 1
WHHOBaUMOHHOE pa3BuTHe B PocCHM
WHHOBauuA flBreHue
BHeapeHMe MHHOBALUM, CBA3AHHbIX C OXPAHOM 3HauUTEAbHbIW BKAAA MEAULIMHCKUX PAOOTHUKOB U
3A0POBbLA yupexaeHuii B 60pboy ¢ nanaemueii COVID-19 otmeueH

(dyHpameHTaAbHOE NPaBO AlOAEH Ha
OKPYXalOLLYH CpPeAy, COOTBETCTBYIOLLYIO COXPAHEHUIO MX
3A0p0BbA U 6AarococTosHKA) [6]

BPY4YeHHEM NPECTUXHbIX FOCYAAPCTBEHHbIX Harpaa, BKAIOUas
3BaHus [epos Poccuu, U npucyXAeHUEM npemuii 6oAbLIOMY
UUCAY Bpaueil, a Takke NPeA0CTaBAGHHEM [PaHTOB
MEANLMHCKAM YUPEXACHUAM.

MpUMeHeHWe HaUAYYLLINX AOCTYMHBIX TEXHOAOTHI
(PacxopoBaHKe rocyaapcTBaMu NPUPOAHBIX PECYPCOB C
y4yeTom obecneyeHus NoTpebHoCTeN Kak COBPEMEHHOTO, TaK
NOCAEAYHOLLMX NOKOAEHWH)

C 2018 ropa Poccranpapt (PepepanbHoe areHTCTBO
N0 TEXHUYECKOMY PETYAUPOBAHUIO U METPOAOTUM) BBEA B
AencTBUE UHOOPMALMOHHO-TEXHUYECKME CNPABOYHUKH,
onpeaenioLLMe HauayyLlKue AoCTynHble TexHonoruu (HAT) pna
A06bluK HedTH (UTC 28-2017) 1 raza (UTC 29-2017). B
cootBeTcTBUM ¢ DepepanbHbiM 3akoHOM N2 219-03, npu
MOAEPHW3aLMUHU TPOMbILIAEHHbIX 06bEKTOB HE0OX0AUMO
NPUMEHATb 3TU TEXHOAOTMM, YTOObI CHU3UTL BbIGPOCHI
BPEAHbIX BELLECTB A0 YCTAHOBAEHHbIX YPOBHEMN. [8]

YcraHoBKa Be6-kamep Ha UCTOUHUKaX
3arpsA3HeH1a Ha NPOM3BOACTBEHHbIX 06bEKTaX ¢ nepepauei
CHUTHaAa B KOHTPOAMPYIOLLWE OPraHbl FOCYAAPCTBEHHOTO
HaA30pa (YCTaHOBAEHWE roCyAapCTBaMM IKOAOTUUECKUX
CTaHAAPTOB, MOHUTOPUHT U3MEHEHUI U NPEAOCTaBAEHHE
OTKPLITOr0 AOCTYNa K PpeaAMCTUUHLIM AGHHBIM N0
XapaKTepUCTUKaM OKPY)XaKoLLeH CpeAbl U PacXoA0BaHMUIO
NPUPOAHLIX PECYPCOB)

B cootBeTcTBUM C TpeboBaHUAMU DepepanbHOrO
3akoHa Ne 219-03, Bce UCTOUHUKU BbIOPOCOB 3arpsA3HALOLLIMX
BELLECTB NOANEXAT OCHALLEHWI0 aBTOMATU3MPOBAHHbIMU
cUCTEMaMK HenpepbIBHOrO KOHTPOAA BbIGPOCOB B
atMocepHblii Bo3ayx. K 2025 roay HaAMuKe TaKUX CUCTEM
cTaHeT 0653aTeAbHbIM AAl BCEX POMBbILLAEHHDBIX
npeAnpuATUiA Ha TeppuTopun Poccuiickor Geaepauuu.

Poccust npuHMMAaeT aKTUBHOE yuacTue B
CTPOUTEAbCTBE BbICOKOTEXHOAOTUYHbIX 06beKToB B
pasBuBatowmxca ctpaHax (focyaapcrea byayt obecneunBartb
OXpaHy OKpYXaloLLe# CpeAbl Kak COCTaBHYI0 YacTb 00Lel
cTpaTernu pasBUTHA U NPEAOCTaBAATb NOMOLLLb APYTUM
rocyaapcream, 0co6eHHO pa3BUBaKOLLMMCA CTPaHaM, B
3alLUTe OKpYXatoLLel cpeabl M 06ecneyeHUH YyCToHUUBOro
pa3BUTHSA)

“Pocatom” nomoraer CTpOMTb COBPEMEHHbIE U
6e3onacHble aTOMHble 3AeKTpocTaHL MK B Typunu, beaapycu u
Aaxe B 6oratoit @UHAAHAUM. 3TO NO3BOAUT 3TUM CTpaHaM
MeHbLUEe UCNOAL30BaTh YTOAb U APYTUe pecypehbl, U CAeAaeT
BO3AYX YMLLE, NOTOMY YTO aTOMHbIE INEKTPOCTAHLUM C
LMPPOBLIM YNpaBAEHUEM 6OAEE IKOAOTUYHBIE, UEM YTOALHbIE.

Peannsauus rocyaapcTBEHHbIX TPOrpamm,
HanpaBAEHHbIX Ha COXPAHEHUE YUCAEHHOCTU PEAKHX
)XMBOTHBIX C UCMOAb30BAaHUEM INEKTPOHHbIX CPEACTB

CAEXEHMA 3a nonyaauuen peakoro Buaa [7] (Moaaepxanue
rocyAapcTBaMm 3KOAOTHUECKUX CUCTEM C COXpPAHEHHEM
pa3Hoob6pa3ust 6MOAOTHUECKUX BUAOB W ONTUMAAbHBIM

pacxoA0BaHWEM XMBbIX TPUPOAHBIX PECYPCOB
PacTUTEALHOTO W XMBOTHOTO MPOUCXOXAEHMA)

C LeAbIO COXPAHEHUs U NONYAAPU3aLIUK
MHPOPMALIMM O PEAKMX BUAAX XKMBOTHBIX, TAKUX KaK CTEPXH U
aMypCKu1e TUrPbI, PEaAM3yIoTCA COOTBETCTBYIOLIME
nporpammbl. A NPUBAGUEHUA BHUMAHUA 0611ECTBEHHOCTH K
3TUM NPOEKTaM OPraHU30BaHbl NPAMbIE OHAAHH-TPAHCAALIMK
U3 roCyAapCTBEHHbIX 3aN0BEAHUKOB U 3aKa3HUKOB,
AOCTYMHbIE AA TPOCMOTPA YePes UHTEPHET.
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Anf pa3BUTUA MHHOBALUMOHHOW 3KOHOMMKU KpaWHEe BaXXeH WMHTEMEKTYaAbHbIM KanuTaa,
KOTOpbIW coueTaet B cebe ueroBeuyeckun GakTop (3HaHWA U ONbIT) U OPraHM3aLUOHHYIO CTPYKTYPY. [9]
Poccua obnapaet 3HaUUTEAbHBIM MHTEAEKTYaAbHbIM NOTEHUMAAOM OAaropaps BbICOKOMY YPOBHIO
NOATOTOBKHM CneLMaAMcToB. UMeHHO 3T0 N03BOASAET YCNELLHO BHEAPATb U KCMOAL30BaTb POCCUIACKUE
MHHOBALMH.
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Abstract. Modern enterprises operate in a dynamic environment, subject to various risks and crisis
phenomena. Unforeseen changes in market conditions, economic shocks, and technological disruptions all
create the need for flexible and adaptive management of production facilities. The article analyzes approaches
to adaptive management of the balance of production capacities of an enterprise in a crisis, based on theoretical
foundations.
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Annomayua. CoBpementvie npednpusmus — pyHKkyuoHupyrom 6 OuHAMUUHOL  cpede,
1006BepIkeHHOU PASAUUHBIM PUCKAM U KPUSUCHBIM Absenuam. HenpeoBudenHvie usMeHeHUA PbIHOUHOU
KOHBIOHKIYPbL, IKOHOMUHECKUE NOMPACEHUS, mexHoi02uveckue cOou — Bce 3mo cosdaem Heobxodumocms 8
eubkom u adanmubrom ynpabaenuu npousboocmbennviMu MoujHocmAMU. Adanmubroe ynpabaerue
npousBodcmbeHHbiMU. MOUHOCHAMU B YcA0BuAX Kpusuca — 3mo OUHAMUUHLLL, UMepamubHbiil npoyecc,
mpebyiouuti  NOCMOAHHO20 MOHUMOPpUHed, AHAAU3A, NAAHUPOBAHUA U  Koppekmupobki Oeicmbuil.
KaroueBoim paxmopom ycnexa abasemca vasuvuue eubkoi cucmeMst ynpabaeHus, cnocodbHol onepamubro
peazupobamv HA usMeHeHUs 6BHewiHen cpedvl U NPUHUMAMG Ipdexmubrbie peuwienus 6 ycaroBusax
HeonpedeAeHHOCU. Y cnewnas peasusayus aoanmubuoeo ynpabienus nosboasem npeonpusmuio He
moAvko Buikums 6 KpU3UCHOU cUmyayui, Ho U UCN0Ab306ams ee kak BO3MOXHOCHIL 044 pasbumus u
noBviueHs KOHKYpeHmocnocobHocmu. B cmamue usioxen nodxod x adanmubBromy ynpabaenuio 6a1aHcom
npousBoocmbennvix MowjHOCHET Npednpusmus 6 ycaobuax Kpusuca, ONUpAasch Ha meopemuieckue 0CHoBbL.

KaroueBvie caoBa: npousbodcmbennas moujHocmy, pacuem 0AAHCA MOUWSHOCMIL, HPUHUHBL
npocmos 0bopydobarus, sghpexmubrocms 0bopydobarus, Bpemernsle sampamsl, adanmubroe ynpabienue,
KPU3LUCHBIE CUTTYAL UL, MOHUTHOPUHE, 2UDKOCING, Peasu3ayus, AHAAUS.

BanaHc NPoU3BOACTBEHHBIX MOLHOCTEN - 3TO COCTOSIHUE, NPU KOTOPOM NPOU3BOACTBEHHbIE
BO3MOXHOCTH NPEANPUATUA COOTBETCTBYIOT 006bEMY BbiMyCKaeMoW NPOAYKUMM, obecneunsas
3 GEeKTUBHOE UCNOAb30BAHKE PECYPCOB U AOCTHXEHUE NOCTABAEHHbIX LieAel [1]. AocTHXeHHe 3Toro
6anaHca B HOpMaAbHbIX YCAOBHSIX NPEANOAAraer:
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lMAaHMpoBaHKUe: TOYHOE NPOTHO3UPOBaAHMKE CIPOCa Ha NPOAYKLIMIO, NAaHUPOBaHUe 06bLeMOB

NPOW3BOACTBA, ONpeAeneHUe HeoOXOAMMbBIX PecypcoB (Cbipbe, MaTepuanbl, TPyAOBble

pecypcbl, 000pyAOBaHHUE).

e YnpaBreHWe pecypcamu: 3OPEKTUBHOE MCNOAb30BaHME MMEIOLIMXCA  pecypcos,
MWUHUMU3ALUA NOTEPb U NPOCTOEB.

e MOHWTOPUHI: NOCTOAAHHLIA KOHTPOAb 3@ XOAOM MNPOWU3BOACTBEHHOr0 npouecca,
CBOEBPEMEHHOE BbISIBAEHUE U YCTPAHEHWE OTKAOHEHWIA.

Kpu3sucHble cutyauuu, Kak onucbiBaetca B auteparype [3,4], pe3ko U3MEHSAIOT YCAOBUA
GYHKUMOHUPOBAHUA  NPEANPUATUA, Hapyllas CAOXMBLUMIACA 6anaHC NPOM3BOACTBEHHBIX
MOLLHOCTEH. ITO MOXXET NPOABAATLCSA B:

e [lapeHuM cnpoca: CHWXKEHWe 00bEMOB nNpoAaX, HEAOrpy3ka NPOM3BOACTBEHHbIX
MOLLHOCTEN.

e Aeduuute pecypcoB: TPYAHOCTM C NOcCTaBKaMM Cbipbs MU MaTepuanoB, POCTOM LEH Ha
pecypcbl.

e (OuHaHCOBbLIX NPpobAeMax: CHUKEHUE NPUOLIAM, HEAOCTAaTOK 000POTHLIX CPEACTB.

e 3MeHeHWH TEXHOAOTMYECKHUX YCAOBUH: HEOOXOAMMOCTb BHEAPEHUSA HOBbIX TEXHOAOTUI UAM
nepenpodMAMpoBaHUA NPOU3BOACTBA.

ABTOp [2] nOAYEpPKMBAET BaXHOCTb AAANTUBHOIO YNPABAGHUA AASl YCTELWHOrO0 NPEOAOAEHUSA
KPU3UCHBIX CUTYaLMidi. AAanTMBHOE ynpaBAE€HUE NPEANOAAraer:

e [ubKoCcTb: cnocobHOCTb OMEpaTMBHO pearMpoBaTb HA WM3MEHEHUA BHELIHEH CpeAbl,
KOPPEKTUPOBaTb NAAHbLI U CTPATErUH.

o Camoperynauua:  aBTOMaTMyeckoe  WMAM  MOAyaBTOMAaTM4YeCKoe  pery\MpoBaHue
NPOM3BOACTBEHHBIX NPOLLECCOB B OTBET HAa OTKAOHEHHSA OT 3aAaHHbIX NapameTpoB.

e OnTMmMM3aLMA: NOMCK ONTUMAAbHBLIX peLIeHWd B YCAOBUAX OrpaHUYEHHbLIX PEecypcoB U
U3MEHSAIOLLUXCA YCAOBUM.

e Wcnonb3oBaHWe  COBPEMEHHbIX  TEXHOAOrMW:  BHEAPEHME  CUCTeM  ynpaBAeHUA
npousBoactBOoM (ERP), MCKYCCTBEHHOrO MHTEAMEKTa, MaLUMHHOrO 00yueHus AAs
NPOrHO3UPOBAHUA U ONTUMU3ALUM. [2]

B ycnoBusIX Kpu3uca npeAnpUATUE MOXET NPUMEHATL CACAYIOLIME METOAbI aAanTUBHOIO
ynpaBAEHUS:

e U3meHeHWe accopTMMEHTa NPOAYKLMK: NEPEXOA HA NPOM3BOACTBO OoAee BOCTPEOOBaHHOI
NPOAYKLWU, 0CBOEHWE HOBbIX PbIHKOB CObITa.

e U3meHeHne 06LEMOB NPOM3BOACTBA: CHWXEHWE 00bLEMOB NMPOM3BOACTBA NMPU NAAEHWM
cnpoca, nocteneHHoe yBenMueHue 06beMOB Npu BOCCTAHOBAEHWH PbIHKA.

e OnNTMMM3aLMA UCTIOAb30BAHUA PECYPCOB: MOMCK BOAee AeLIeBbIX NOCTABLLMKOB, BHEAPEHHUE
3HeprocHeperarLLmx TEXHOAOTUA.
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e BHeppeHue rMOKMX NPOU3BOACTBEHHLIX CUCTEM: MOBbILIEHWE TMOKOCTH NPOM3BOACTBA AN
onepaTuBHOro pearupoBaH1A Ha U3MEHEHUA cnpoca.

¢ YnpaBAeHuWe 3anacamu: ONTUMKU3ALUA 3aNacoB CbiPbA U TOTOBOW NMPOAYKLMUMU AN CHIKEHUA
3aTpar ¥ PUCKOB.

e PecTpyKTypu3auua npou3BOACTBA: U3MEHEHUE OPraHU3aLUUOHHON CTPYKTYPbI NPEANPUATHUA,
COKpalLLleH1e U3AEPXKEK.

ApanTMBHOe ynpaBA€HWE NPOU3BOACTBEHHbIMU MOLLHOCTAMMU NPEANPUATUA B YCAOBMUAX
KpU3uca - 3T0 KOMMNAEKCHbIA MNOAXOA, HanpaBAeHHbIM Ha nopAepkaHue 6OanaHca Mexay
NPOM3BOACTBEHHBLIMU BO3MOXHOCTAMU U CNIPOCOM Ha NPOAYKLMIO B YCAOBUAIX HEONPEAEAEHHOCTH U
ObICTPbIX M3MeHeHWH. OH BbLIXOAMT 3a paMKM TPAAMLMOHHOTO NAAHUPOBAHWA, NpeAnoAaras
NOCTOAHHYI0 aAanTauuio K HOBOW MHPOpMauMM M BHeWwHUM daktopam. Pabota cuctembl
OCHOBLIBAETCA Ha HECKOAbKUX KAKOUEBBIX IAeMEHTaX:
1.MOHWTOPUHT U @aHAAU3 CUTYaLIUU:

o (OTcAeXMBaHUE KAOYEBLIX NOKasaTeneid: CUcTeMa HenpepbiBHO OTCAEXMBAET KAHOYEBbLIE
nokasarean 3dpopektueHoctu (KPI), Takue kak ob6bem npopax, 3anacbl Cbipbs U rOTOBOW
NPOAYKUMH, 3arpy3ka 060pyAOBaHUA, GUHAHCOBLIE NOKa3aTeAu (MPUObIAb, AMKBUAHOCTD),
U3MEHEHUA PbIHOYHOTIO cnpoca (aHaAM3 TEHAEHLMUH, MPOrHO3bl), NOBEAEHUE KOHKYPEHTOB,
AOCTYNHOCTb pecypcoB (cblpbe, 3HepPrud, nepcoHan). AN 3TOr0 UCMOAL3YHOTCA pa3AUYHble
UCTOYHUKW AQHHBLIX: CUCTEMbl NAAHMpOBaHUA pecypcoB npeanpuatusa (ERP), cucrembl
ynpaBAeHUA uenoukamu noctaBok (SCM), cuctembl 6u3Hec-aHanuTHKKU (BI), OTKpbiThie
AaHHbIE 0 PbIHKeE.

e AHaAM3 AQHHbIX W BbiIIBAEHWE OTKAOHEHWH: CobpaHHble AaHHble obpabatbiBaroTcA C
UCNOAL30BAHUEM CTAaTUCTUUECKMX METOAOB, METOAOB MPOrHO3MpoBaHUA (Hanpumep,
JKCMOHEHUMaAbHOE craaxuBaHue, ARIMA MopeAM) M MalUMHHOTO 00yueHus (and
06HapYy)XeHUA HEeAMHEWHbIX 3aBUCUMOCTEH W BbIABAEHUA aHOMaAMii). CucTemMa BbISIBASIET
OTKAOHEHMAl 0T 3anAaHUMPOBAHHLIX MOKa3aTeAed W MPOrHO30B, MWAEHTUPULUPYA
NoTeHLMaAbHbIe NPOHAEMbI U YTPO3bl.

e (OueHKa pMUCKOB: Ha OCHOBE aHaAM3a AAHHbIX OLEHWBAKOTCA BEPOATHOCTb M MacLiTab
NOTEHUMUAAbHbIX PUCKOB, CBA3AHHBIX C KDU3UCHOW CUTyauuen (Hanpumep, PUCK CHUKEHUS
cnpoca, puck Aepuumuta pecypcos, pUCK GUHAHCOBLIX TPDYAHOCTEH).

2.ApanTUBHOE NAAHUPOBAHKUE U PUHATUE PELLEHUHN:

e [ubkoe nraHMpoBaHUe: B MeCTO XXECTKOro AOATOCPOYHOrO NMAQHMPOBAHUA UCMOAb3YETCH
rMOKKUiA NOAXOA, NO3BOAAIOLMI ONEPaTUBHO KOPPEKTUPOBATb MAAHbl B 3aBUCMMOCTU OT
UsMeHsaoweica cutyauun. [lAaHMpoBaHMe OCYLLECTBAAETCA HA OCHOBE CLEHapUeB,
OTPaXatoLwmux pa3AMyHble BapUaHTbl Ppa3BUTUSA COOBITUI.
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e OnTMMM3auMs NPOM3BOACTBEHHLIX mnpoueccoB: CucteMa WUCNOAb3YeT  aArOpPUTMBbI
ONTUMU3aLUKU AN IGPEKTUBHOTO pacnpeAeneHUs pecypcoB U MUHUMU3aLMK 3aTpart. 10
MOXET BKAIOYATb: ONTUMMU3ALUIO NPOU3BOACTBEHHLIX TrpaduKOB, nepepacnpeseneHue
nepcoHana, U3MEHEHWe TEXHOAOTMYECKUX MPOLLECCOB, NepexoA Ha Gonee apdeKTMBHbIE
TEXHOAOTMU, U3BMEHEHME aCCOPTUMEHTA NPOAYKLUU.

o [IpuHATME peLieHUH Ha OCHOBE MOAEAMpPOBaHUA: CUCTEMbI MOAEAMPOBAHUA U CUMYALIUK
UCNOAL3YIOTCA AN OLEHKM pa3AMUHbLIX CTpaTterdit U Bblbopa Haubonee 3PPEKTUBHbLIX
peLleHuH.

¢ Ucnonb3oBaHWe IKCNEPTHLIX CUCTEM: IKCNIEPTHBIE CUCTEMBI MOTYT ObITb UCMIOAb30BAHbI AN
06paboTKM HENOAHOW UAM NPOTUBOPEUUBON MHOOPMALUM U TPUHATUA PELIEHUH B YCAOBUSAX
HeonpeAeAeHHOCTH.

3.Peann3auusa U KOHTPOAB:

e lI3MeHeHWe NPOM3BOACTBEHHbLIX NAAHOB: HAa OCHOBE NMPUHATLIX PELIEHUA KOPPEKTUPYLOTCA
NPOU3BOACTBEHHbIE MAAHBI, TPAPUKU U 3aAaHUA.

e MOHMTOPUHT BbINOAHEHUA NAaHa: CucTema OTCAEXKMBAET BbIMOAHEHUE KOPPEKTUPOBAHHBIX
NAAHOB, BLIAIBASIET OTKAOHEHUSA U OCYLLLECTBASIET KOPPEKTUPYIOLLME AEHCTBUA.

o [loctosaHHaa obpatHaa cBA3b: Cuctema obecneyMBaeT MOCTOSAHHYH) 06paTHYH CBA3b,
NO3BOAAA ONEPaTUBHO pearMpoBaThb Ha HOBbIE AAHHbIE U KOPPEKTUPOBATb CTPATErUI.
Mpumepbl apAaNTUBHbLIX MEXaHU3MOB:

AvHamuueckoe LeHoo6pa3oBaHMe: M3meHeHMEe LeH Ha MPOAYKUMIO B 3aBUCMMOCTU OT
CNpoca U KOHKYPEHLUMU.

MMbkasa cuctema noctaBokK: Mcnoab3oBaHKWE pa3sAMyHbIX KAHAAOB NOCTaBOK M NOCTaBLUMKOB
AN MUHUMU3ALUU PUCKOB.

buictpaa nepeHacTpoMka npou3BOACTBA: BO3MOXHOCTb oOnepaTMBHO NepenTM Ha
NPOU3BOACTBO APYroW NPOAYKLMM UAU U3MEHUTb TEXHOAOTMUYECKHIA NpoLecc.

Ontumu3auma 3anacos: [lopaepXaHUe ONTUMAAbLHOTO YPOBHA 3anacoB Cbipbfl U rOTOBOW
NPOAYKLWHU AN MUHUMU3ALMKU PUCKOB W 3aTpar.

BpemeHHOe cokpaleHMe nepcoHara (C BO3MOXHOCTbIO ObICTPOr0 BOCCTAHOBAEHMA
ynucAeHHOCTH): B cayuae peskoro cnapa cnpoca.

AvBepcudpukaums npousBoAcTBa: PacluupeHue acCOpTUMEHTa NPOAYKUWM UAM OCBOEHUE
HOBbIX PbIHKOB ANl CHUXKEHUS 3aBUCUMOCTH OT OAHOTO cermenTa [2,3].

4. PoAb MHPOPMALMOHHBIX TEXHOAOTWiA:

CoBpeMeHHble MHPOPMALMOHHbIE TEXHOAOTUM WMIrPAKOT KAOUEBYID POAb B peanusauuu
apanTuBHOro ynpaeneHus. Cuctembl ERP, SCM, Bl, a Takke MHCTPYMEHTbI MALIMHHOTO 06yYeHuUs 1
aHaau3a 60AbLIMX AAHHBIX NMO3BOAAIOT 0bpabatbiBath 60AbIME 06BLEMBI MHPOPMALUM, CTPOUTH
NPOrHO3bl, MOAEAMPOBATb Pa3AMYHbie CLEHapUW M NPUHUMATL O0OOCHOBAHHbIE peLIEHUS.
CamoperyAuus U onepaTMBHOE pearMpoBaHWe B apanTUBHOM ynpaBAEHUU NPOU3BOACTBEHHbLIMM

International Forum on Innovation and Sustainability, February 15th, 2025

BUSINESS STUDIES


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

-13-

MOLLHOCTAMM B YCAOBUSAIX KpU3UCA PEAAU3YIOTCA 3@ CYET KOMMAEKCHOTO UCNOAb30BaHUA PA3AMUHbIX
MeXaHW3MOB U TEXHOAOTHH.
KAtoueBbIMU ABASIOTCA:

1. UHTeAeKTyaAbHbIE CUCTEMbI YNpaBAeHUA npou3BoAcTBOM (UCYT):

* Cuctembl NAaHUMpoBaHus pecypcoB npeanpuatua (ERP): ERP-cuctembl obecneunBator
MHTErpaLmio Bcex AaHHbIX 0 NPOU3BOACTBE, PUHAHCAX, 3anacax U npoAaxax. BcTpoeHHble MoAYAH
NPOrHO3UPOBAHMA W  ONTUMU3ALMK NO3BOAAIIOT aBTOMATUYECKM KOPPEKTMPOBATb  NAAHbI
NPOM3BOACTBA B OTBET Ha U3MEHEHUA cnpoca, 3anacoB MAM ApYrux ¢aktopos. Hanpumep, npu
NnapeHUn cnpoca Ha OnpeAereHHblI MPOAYKT, CUCTEMa MOXET aBTOMaTMYeCKU CHU3UTb €ro
NPOX3BOACTBO U NepepacnpeAeAnTb pecypcbl Ha 6onee BocTpeboBaHHbIE TOBApbI.

* CucteMbl ynpaBAeHMst uenoukamu noctaBok (SCM): SCM-cuctembl obecneuuBarot
ONTUMM3ALMI0 AOTUCTUKH, yNpaBA€HUA 3anacaMu U B3aUMOAEWCTBUSA C NocTaBLLMKaMu. B ycroBuax
KpuM3uca OHM MOIYyT aBTOMAaTHYECKM KOPPEKTUpOBaTb 3akasbl Ha Cblpbe, ONTUMU3UPOBATL
MapLLpyTbl AOCTAaBKK U pearupoBatb Ha nepebou B nocTaBKax.

* Cuctembl ynpaBaeHusa npoussoacteoM (MES): MES-cuctembl 06ecneunBatoT MOHUTOPUHT
U ynpaBAeHWe NPOU3BOACTBEHHLIMM NPOLECCAMU B PEXUME pearbHOro BpeMeHU. OHU NO3BOAAIIOT
aBTOMaTUYeCKU pearMpoBaTb Ha OTKAOHEHMA OT 3aAaHHbIX NapameTpoB (Hanpumep, 3aAepXKKM,
6pak), KOppeKTUpyA HaCTPOMKKU 060pyAOBAHMA UAM NPOU3BOACTBEHHLIE NAAHbI [5].

* Cucrembl 6u3Hec-aHanuTUKK (BI): Bl-cuctembl ob6ecneunsarot cbop, 06paboTKy M aHaAu3
60AbLIMX 00LEMOB AQHHBIX, NO3BOAASA BbIABAATb TPEHAbI U NPOrHO3UPOBaTh OyAyLIME U3MEHEHUS.
J1a MHOOpMaALMA MCMNOAb3YETCA AN MPUHATHA ONepaTUBHLIX peLIeHWH N0 KOPPEKTUPOBKe
NPOM3BOACTBEHHLIX NMAAHOB U CTpaTerui.

* MNporHo3Hoe MopeapoBaHue: AAropuTMbl MO MCMOAB3YHOTCA ANl MOCTPOEHUA TOYHBIX
NPOrH030B CNPOCa, YUUTbIBAOLMUX CE30HHOCTb, IKOHOMUYECKUE GAKTOPbl U ApPYrHe BAUAHUA. ITU
NPOrHo3bl aBTOMATUUECKU KOPPEKTUPYIOT NPOU3BOACTBEHHLIE NAAHbI.

* Ontumu3auus pecypcos: Arroputmbl KA 1 MO onTMMU3MPYIOT UCNOAL30BAHWE PECYPCOB,
TaKUX KaK Cbipbe, 3HEPrUa U NePCOHAA, MUHUMU3UPYA 3aTpaTbl U yBeAHUMBasa 3G PEKTUBHOCTD.

*  ABTOMaTU3MpOBaHHOe YynpaBAeHMe obopyaoBaHuem: WU MoXeT ynpaBaaTb
06opypoBaHMEM B peXUME PeanbHOro BpeMEeHHU, aBTOMATUUYECKU KOPPEKTUPYA NapaMeTpbl paboTbl
B OTBET HAa U3MEHEHUA YCAOBUIA UAU OTKAOHEHUA OT 3aAaHHbIX NapameTpoB.

* AHaAU3 AQHHBIX B peXume peanbHOro BpemeHu: Cuctemol real-time analytics nossoasior
MrHOBEHHO pearupoBaTb Ha U3MEHEHUA pblHKa W NPOU3BOACTBEHHbLIX MPOLECCOB, KOPPEKTUPYA
CTpaTer1io B peXXumMe OHAaMH.

3. OpraH13aunoHHbIe U3MEHEHHUA:

* Tnbkaa opraHuM3auWoHHas cTpyktypa: CTpyKTypa NpeAnpUATMA AONKHA ObiTb AOCTAaTOYHO
rMoKoi, uto6bl OLICTPO pearnpoBaTb Ha U3MEHEHHUA. ITO MOXET BKAKOUATb B ce65 CO3paHUE KPOCC-
GYHKLMOHAALHBIX KOMAHA, AeAerMpoBaH1e MOAHOMOYMIA U NPUHATUE PELLeHUI Ha MecTax.
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* Cuctema onepaTMBHOIO pearMpoBaHus: Pa3paboTka YeTKUX npoueAyp ¥ NPOTOKOAOB
AEACTBUA B KPU3UCHLIX CUTyauusix. 1o obecneunBaetr ObICTPYIO U 3OEKTUBHYH peakuuio Ha
HenpeABUAEHHbIE COObITUA.

* NoCTOAHHbIA MOHWUTOPUHT U @aHAAU3 PbiHKA: MTOCTOAHHBIA MOHUTOPUHT PbIHOYHBIX YCAOBHIA
N03BOASIET OLICTPO BLIABAATL U3MEHEHUA CNPOCA, NOSBAEHUE HOBbIX KOHKYPEHTOB UAM YTPO3.

* 06yueHue nepcoHana: 0byueHne nepcoHana pabote ¢ HOBbIMU TEXHOAOTUAMU U METOAAMMU
ynpaBA€HUSA ABASETCA HE0OXOAMMBIM YCAOBUEM YCTIELLHOW peaAu3aLMu apanTUBHOIO YNpaBAEHHUA.

B cOBOKYNHOCTH 3T MeXaHW3Mbl NO3BOAAIOT:

* ABTOMaTUYECKM KOPPEKTUPOBATb NMPOW3BOACTBEHHbIE MAAHbl B OTBET Ha M3MEHEHUA
cnpoca, AOCTYNHOCTH PeCypCcoB UAU APYTHUX GaKTOPOB.

* OnepaTMBHO pearMpoBaTb Ha OTKAOHEHMUA OT 3anAaHUPOBAHHLIX NapameTpos,
MUHUMU3UPYA NOTEPU U PUCKM.

* ONTUMM3MpPOBaTbL UCNIOAb30BAHWE PECYPCOB U NOBbICUTL 3GPEKTUBHOCTL NPOM3BOACTBA.

* CHM3UTb PUCKW M MOBBLICUTb YCTOWYMBOCTb NMPEANPUATUA K KPU3UCHBIM CUTyaLUsIM.
BaxHo oTmeTHTb, 4T0 3ddEKTUBHOE apanTMBHOE ynpaBAeHWe TpebyeT He TOAbKO TEeXHUYECKOW
peaAu3auuu, HO M OPraHU3aUUOHHLIX M3MEHEHWH, a TaKkKe KOMMNETEHUMW nepcoHara. 310
KOMNAEKCHan 3apaya, Tpebytowwan CUCTEMHOTO NOAXOAA U MHBECTULMIA B TEXHOAOTUU U 0byueHue
[1,2,3].

ApanTuBHOE ynpaBAeHMe 6anaHCOM NPOU3BOACTBEHHbIX MOLLHOCTEH ABAAETCA KDUTUUECKUM
GaKTopomM BbDKMBAEMOCTM W YCNEWHOro pasBUTUA NPEANPUATUA B YCAOBUAX KpuU3uca.
Mcnoab3oBaHWe rMOKKUX CTpaTernit, COBPEMEHHbIX TEXHOAOTUI U METOAOB ONTUMU3ALUU NO3BOASET
NPeAnpUATHAM ONepaTMBHO pearupoBaTb Ha U3MEHEHUA BHELIHEN CpeAbl, NOAAEPXMBaTb banaHC
MeXAY NPOM3BOACTBEHHBIMU BO3MOXHOCTAMU U CNIPOCOM, MUHUMU3UPOBATb NOTEPU U AOCTUraTb
YCTOWUMBOTO pa3BUTUA. AanbHENLIME UCCAEAOBAHUS B 00AACTH aAaNTMBHOTO YNPaBAEHUA AOMNKHBbI
ObITb HanpaBAeHbl Ha pa3pabotky 6onee coOBepLIEHHbIX METOAOB U MHCTPYMEHTOB, CMOCOOHbBIX
npeackasbiBatb U 3GPEKTUBHO yNpaBAATb PUCKaMM B YCAOBUAX BCe OoAaee HenpeacKasyemoi
9KOHOMMYECKOW CPEAbI.
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Ali Hussein Abd Alkhudher. The Role of Chemistry in Analyzing and Studying Climatic
Changes and Its Effect on Urban Planning

Ali Hussein Abd Alkhudher
Chemist
Iraqi Ministry of Planning

Abstract. Climate change is one of the most critical global challenges, affecting not only natural
ecosystems but also urban environments, human health, and economic stability. Chemistry plays a central
role in understanding the chemical processes behind climate change, such as greenhouse gas emissions, air
pollution, and ocean acidification. Additionally, chemistry provides innovative solutions for mitigating
climate change, including carbon capture, sustainable energy sources, and environmentally friendly building
materials.

Keywords: chemistry, energy sources, climate change, urban planning

Urban planning must adapt to the challenges posed by climate change, such as rising
temperatures, extreme weather events, and environmental pollution. By integrating chemistry into
urban development strategies, cities can implement sustainable practices that improve air quality,
water management, and energy efficiency. This article explores the role of chemistry in analyzing
climatic changes and how its applications influence urban planning to create more resilient and eco-
friendly cities.

1. Chemistry in Analyzing Climatic Changes
1.1. Greenhouse Gases and the Chemical Basis of Global Warming
Climate change is primarily driven by greenhouse gases (GHGs), which trap heat in the Earth’s
atmosphere and contribute to global warming. The major greenhouse gases include:
 Carbon dioxide (CO,): Released from fossil fuel combustion, deforestation, and industrial
activities.
* Methane (CH,): Emitted from agriculture (livestock digestion), landfills, and oil and gas
production.
* Nitrous oxide (N,0): Released from fertilizers, industrial processes, and combustion.
* Fluorinated gases: Synthetic gases used in refrigeration and industrial applications, which
have a high global warming potential (GWP).
Chemistry helps in analyzing these gases using spectroscopy, gas chromatography, and mass
spectrometry, which allow scientists to measure concentrations and sources of emissions.
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Additionally, isotopic analysis helps differentiate between natural and anthropogenic sources of
carbon dioxide and methane.

1.2. Atmospheric Chemistry and Air Pollution
Air pollution is a major contributor to climate change and affects urban air quality. Key
chemical pollutants include:
* Nitrogen oxides (NOx) and volatile organic compounds (VOCs): React with sunlight to form
ground-level ozone (05), a potent greenhouse gas and air pollutant.
 Sulfur dioxide (SO,): Reacts with water in the atmosphere to form sulfuric acid (H,S0,),
leading to acid rain.
* Particulate matter (PM2.5, PM10): Composed of solid and liquid particles, these pollutants
affect both human health and climate by reflecting or absorbing solar radiation.

Chemical reactions in the atmosphere contribute to smog formation, acid rain, and respiratory
diseases, highlighting the need for catalytic converters, air filtration systems, and green chemistry
solutions in urban areas.

1.3. Ocean Chemistry and Climate Change

The ocean plays a crucial role in regulating climate by absorbing CO, from the atmosphere.
However, this process leads to ocean acidification, which threatens marine ecosystems.

The chemical process:

As more CO, dissolves in seawater, the increase in hydrogen ions (H*) reduces ocean pH,
making it difficult for marine organisms like corals and shellfish to form calcium carbonate (CaCOs)
shells.

Chemists study buffer systems and carbonate chemistry to develop strategies for reducing CO,
emissions and protecting marine life

2. The Impact of Climate Change on Urban Planning

2.1. Urban Heat Island (UHI) Effect and Rising Temperatures

Cities tend to be warmer than surrounding rural areas due to high concentrations of concrete,
asphalt, and human activities. This phenomenon, known as the Urban Heat Island (UHI) effect, is
exacerbated by climate change.

Chemistry contributes to cooling solutions such as:

* Cool roofs and reflective coatings: These materials use pigments with high solar reflectance

to reduce heat absorption.

* Phase-change materials (PCMs): These substances absorb and release thermal energy,
improving building insulation.
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* Green roofs and vegetation: Plants absorb CO, and provide natural cooling through
transpiration.

2.2. Air Quality Management and Pollution Control
Urban areas experience high levels of air pollution, which affects human health and
contributes to climate change. Chemistry helps in:
* Developing advanced air filtration systems that use activated carbon and photocatalysts to
remove pollutants.
* Implementing catalytic converters in vehicles to reduce emissions of CO, NOx, and
hydrocarbons.
* Monitoring air quality using chemical sensors that detect harmful gases and particulates.
These solutions contribute to sustainable urban environments by improving indoor and
outdoor air quality.

2.3. Water Resource Management and Chemical Treatment
Climate change affects water availability, leading to droughts and flooding in cities. Chemistry
plays a key role in water purification, desalination, and pollution control.
Key chemical processes include:
* Coagulation and flocculation: Using alum (Al,(S0,)3) and ferric chloride (FeCl5) to remove
suspended particles from water.
* Reverse osmosis: Using semi-permeable membranes to remove salts and contaminants
from seawater.
* Advanced oxidation processes (AOPs): Using ozone (03) and hydrogen peroxide (H,0,) to
break down organic pollutants.
By integrating these chemical processes, urban planners can ensure clean and sustainable
water supplies for growing populations.

2.4. Sustainable Energy Solutions for Urban Areas
Cities contribute significantly to carbon emissions, making the transition to renewable energy
essential. Chemistry has enabled the development of:
* Solar cells (Photovoltaics): Using silicon-based and perovskite materials to convert sunlight
into electricity.
* Hydrogen fuel cells: Producing clean energy by combining hydrogen and oxygen to generate
electricity and water.
e Lithium-ion batteries: Storing renewable energy for urban infrastructure and electric
vehicles.
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These chemical advancements are crucial for reducing fossil fuel dependence and promoting
sustainable urban development.

2.5, Waste Management and Recycling Innovations
Urban waste contributes to environmental pollution and climate change. Chemistry plays a
role in waste treatment and recycling through:
* Biodegradable plastics: Using biopolymers like polylactic acid (PLA) to reduce plastic
pollution.
* Chemical recycling: Breaking down plastics into monomers for reuse in manufacturing.
* Anaerobic digestion: Converting organic waste into biogas through microbial fermentation.

These technologies reduce landfill waste and promote circular economies in cities.

3. Future Strategies: Integrating Chemistry into Urban Planning
To build climate-resilient cities, urban planners must incorporate chemical insights into
infrastructure, pollution control, and resource management. Some future strategies include:
* Smart cities with chemical sensors to monitor pollution and environmental changes in real
time.
» Carbon capture and storage (CCS) to reduce industrial emissions and urban CO,, levels.
* Self-cleaning materials that use photocatalytic coatings to break down pollutants.
By integrating chemistry into urban planning, cities can become more sustainable, energy-
efficient, and resilient to climate change.

Conclusion

Chemistry is essential in analyzing and addressing climate change, providing scientific
insights into greenhouse gas emissions, air pollution, and ocean acidification. Additionally,
chemistry contributes to urban sustainability through innovations in green building materials, air
quality management, water purification, renewable energy, and waste recycling.

As climate change continues to challenge urban environments, interdisciplinary collaboration
between chemists, urban planners, and policymakers will be crucial in building eco-friendly and
climate-resilient cities for future generations.
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Abstract. Viral zoonotic diseases in Iraq represent a major public health and economic challenge,
driven by close human-animal interactions, agricultural practices, climate factors, and insufficient healthcare
infrastructure. The country has witnessed outbreaks of several viral zoonotic diseases, including Crimean-
Congo hemorrhagic fever (CCHF), rabies, avian influenza, Rift Valley fever, and brucellosis, which pose
serious threats to both human and animal populations. The transmission of these diseases occurs through
direct contact with infected animals, consumption of contaminated animal products, and vector-borne
mechanisms, particularly through ticks and mosquitoes.

Despite ongoing efforts to control these infections, limited disease surveillance, weak biosecurity
measures, inadequate veterinary services, and gaps in public awareness continue to hinder effective prevention
and response strategies. The geopolitical instability and movement of livestock across borders further
exacerbate the risk of disease spread. Additionally, climate change and environmental degradation may
contribute to the increased emergence of zoonotic viruses.

A comprehensive approach is required to mitigate the impact of viral zoonotic diseases in Iraq.
Implementing a One Health framework, which fosters collaboration between human health, animal health, and
environmental sectors, is essential for disease surveillance, early detection, and outbreak control.
Strengthening diagnostic capacity, vaccination programs, vector control, and public health education will be
critical in reducing the burden of these diseases.

This paper explores the epidemiology, risk factors, and control measures associated with viral zoonotic
diseases in Iraq, emphasizing the urgent need for coordinated public health interventions and policy reforms
to prevent future outbreaks and ensure long-term disease control.

Keywords: Viral Zoonotic Diseases, Epidemiology, Control

1. Introduction

Viral zoonotic diseases, which are caused by viruses transmitted from animals to humans,
pose a significant public health challenge in Iraq. Due to the country’s geographical location,
agricultural practices, climate conditions, and socio-economic factors, Iraq is particularly vulnerable
to the emergence and spread of zoonotic viruses. The interaction between humans, livestock, and
wildlife—combined with weak healthcare infrastructure, inadequate disease surveillance, and
ongoing conflicts—creates an environment where zoonotic outbreaks can occur frequently and
spread rapidly.

Several viral zoonotic diseases have been reported in Iraq, with some leading to severe health
and economic consequences. Among the most concerning are Crimean-Congo hemorrhagic fever
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(CCHF), rabies, avian influenza, and Rift Valley fever, all of which have been linked to significant
morbidity and mortality. These diseases are transmitted through various routes, including direct
contact with infected animals, consumption of contaminated animal products, and vector-borne
transmission through ticks, mosquitoes, and other insects. The livestock sector, particularly involving
cattle, sheep, and poultry, plays a central role in the transmission of these viruses, making
veterinarians, farmers, butchers, and slaughterhouse workers particularly vulnerable.

The epidemiology of viral zoonotic diseases in Iraq is influenced by several factors, including
climate change, deforestation, urbanization, and illegal wildlife trade. Climate variations have
altered the distribution of disease-carrying vectors, while unsanitary livestock markets and
uncontrolled animal movement across borders have facilitated outbreaks. Additionally, the country’s
political instability and economic challenges have led to gaps in disease control programs, making
it difficult to implement effective prevention and response strategies.

Despite efforts by public health authorities, Iraq still faces significant challenges in controlling
viral zoonotic diseases. Limited access to healthcare facilities, weak biosecurity measures, and a
lack of public awareness contribute to the persistence of these infections. Many communities,
particularly in rural areas, rely on traditional farming methods and animal husbandry, which
increases the risk of disease transmission. Moreover, the lack of adequate vaccination programs for
animals and humans further exacerbates the problem.

Given the increasing threat of zoonotic diseases, it is crucial to adopt a One Health approach,
which emphasizes the interconnectedness of human, animal, and environmental health.
Strengthening disease surveillance, improving diagnostic capabilities, enhancing public health
education, and fostering collaboration between government agencies, veterinarians, and healthcare
professionals are essential steps in mitigating the risk of future outbreaks.

This paper aims to provide a comprehensive analysis of viral zoonotic diseases in Iraq,
including their epidemiology, transmission patterns, risk factors, and control measures. By
highlighting the current challenges and potential solutions, this study underscores the urgent need
for coordinated efforts to combat zoonotic diseases and protect both human and animal populations
in Iraq.

1.1. Definition and Global Impact of Viral Zoonoses

Zoonotic diseases originate in animals and infect humans via direct contact, vector
transmission, or consumption of contaminated animal products. Viruses such as rabies virus,
Crimean-Congo hemorrhagic fever virus (CCHFV), influenza viruses, and coronaviruses have caused
major outbreaks worldwide, significantly affecting human health and economies.

1.2. Importance of Studying Viral Zoonoses in Iraq
Iraq’s geographical location, climate variability, and livestock-dependent economy increase
its vulnerability to zoonotic diseases. Factors such as poor veterinary infrastructure, conflict-related
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disruptions in healthcare, and unregulated animal markets exacerbate disease transmission.
Understanding epidemiology, molecular biology, and risk factors is essential for disease control and
prevention.

2. Epidemiology of MajorViral Zoonotic Diseases in Iraq

2.1. Rabies

2.1.1.  Virus Characteristics and Transmission

Rabies is caused by the rabies virus (RABV), a negative-sense, single-stranded RNA virus of
the Lyssavirus genus. Transmission occurs through bites or scratches from infected animals (primarily
dogs and bats).

2.1.2. Epidemiological Data in Iraq
2.1.2.1. Rabiesis endemic in Iraq, with most cases reported in rural areas.

2.1.2.2. Studies from 2010-2022 indicate high transmission rates among stray dogs and
livestock.

2.1.2.3. Human rabies mortality remains high due to limited access to post-exposure
prophylaxis (PEP).
2.1.3. Molecularand Diagnostic Advances

2.1.3.1. PCR and direct fluorescent antibody (DFA) tests are the gold standards for rabies
diagnosis.

2.1.3.2. Genetic sequencing has identified circulating rabies virus variants in Iraq,
linking them to neighboring Middle Eastern countries.

2.2, Crimean-Congo Hemorrhagic Fever (CCHF)

2.2.1. Virus Characteristics and Transmission
CCHF is caused by Crimean-Congo hemorrhagic fever virus (CCHFV), a tick-borne virus of the

Nairovirus genus. Humans contract CCHFV through tick bites (Hyalomma spp.) or direct contact with
infected livestock blood.

2.2.2. Epidemiological TrendsinIraq

2.2.2.1. CCHF outbreaks have increased since 2018, with a peakin 2022 (212 reported
cases, 27 deaths).

2.2.2.2. DhiQar, Basra, and Maysan provinces report the highest cases due to high
livestock farming density.
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2.2.3. Pathogenesis and Molecular Insights
2.2.3.1. CCHFV exhibits high genetic diversity, complicating vaccine development.

2.2.3.2. Moleculardiagnostics (QRT-PCR, serological ELISA) have improved early detection.

2.2.4. Economic and Social Impact
2.2.4.1. Livestock trade bans following CCHF outbreaks disrupt agricultural economies.

2.2.4.2. Hospitalization costs for CCHF patients are high, with intensive care required in
severe cases.

2.5. Emerging and Re-Emerging Zoonotic Viruses

2.2.5. Avian Influenza (H5N1, HON2)
2.2.5.1. H5N1 and H9N2 avian influenza viruses have been detected in Iraqi poultry farms.

2.2.5.2. Migratory birds play a key role in virus introduction, especially near wetlands and
rivers

2.2.5.3. Risk of human infection is significant among poultry workers and veterinarians.

2.2.6. Middle East Respiratory Syndrome Coronavirus (MERS-CoV)

2.2.6.1. MERS-CoV is transmitted via camels, with sporadic human cases reported in
neighboring Gulf states.

2.2.6.2. Iraq’s camel trade with Saudi Arabia and Jordan poses a potential risk of spillover
transmission.

3. Risk Factors forViral Zoonotic Disease Transmission in Iraq
3.1. Human-Animal Interactions and Agricultural Practices

* Slaughterhouse workers and butchers are highly exposed to bloodborne zoonotic viruses.

* Traditional farming practices promote close contact between humans and livestock.
3.2. Climate and Ecological Factors

* High temperatures favor tick and mosquito populations, increasing vector-borne
virus transmission.

* Urban expansion into wildlife habitats raises the risk of novel zoonotic virus spillover events.
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3.3. Conflict and Healthcare System Challenges

» War and displacement have weakened healthcare infrastructure, reducing disease
surveillance capacity.

* Limited vaccine stockpiles for rabies and other zoonaotic diseases hamper disease
prevention efforts.

4, Diagnostic and Surveillance Strategies
4.1. Laboratory Diagnostic Methods

* Rabies: Direct Fluorescent Antibody Test (DFA), RT-PCR
* CCHF: Real-time PCR (qRT-PCR), IgM/1gG ELISA for serodiagnosis

* Influenza: RT-PCR for viral RNA detection in poultry and humans
4.2, Disease Surveillance and Reporting Systems

* Iraqi Ministry of Health collaborates with WHO for early warning and outbreak response.

* Veterinary surveillance programs are limited due to funding constraints.

5. Economic and Public Health Impact
5.1. Economic Losses from Zoonotic Outbreaks

» CCHF and avian influenza outbreaks result in livestock export restrictions.

» Human medical costs for treating zoonotic infections impose financial burdens on families
and healthcare systems.
5.2, Social and Psychological Effects

* Fear and misinformation about zoonotic diseases lead to discrimination against
affected communities.

* Loss of income among farmers following outbreaks increases rural poverty levels.

6. Control and Prevention Strategies
6.1. Strengthening Veterinary and Public Health Infrastructure

* Expanded rabies vaccination programs for stray dogs
* Tick control measures in livestock farms (acaricides, improved sanitation)
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6.2. Public Awareness Campaigns

* Educating farmers, veterinarians, and healthcare workers on zoonotic disease prevention
* Promoting safe animal handling practices in slaughterhouses and livestock markets

6.3. International Collaboration and One Health Approach

* Iraq’s cooperation with WHO, FAO, and OIE strengthens zoonotic disease surveillance.

* Cross-border surveillance prevents zoonotic virus spread from neighboring countries.

1. Conclusion

Viral zoonotic diseases in Iraq represent a growing concern due to the country’s environmental,
socioeconomic, and healthcare challenges. The transmission of viruses from animals to humans,
facilitated by close contact with livestock, wildlife, and vectors like ticks and mosquitoes, has led to
outbreaks of diseases such as Crimean-Congo hemorrhagic fever (CCHF), rabies, avian influenza,
and Rift Valley fever. These diseases not only pose direct health risks but also have economic and
social consequences, affecting agriculture, food security, and livelihoods.

Several factors contribute to the persistence and emergence of these diseases, including poor
veterinary oversight, limited public awareness, inadequate infrastructure, climate change, and
conflict-related disruptions. The movement of livestock across borders, unsanitary slaughterhouse
conditions, and insufficient vaccination programs further exacerbate the problem. Additionally, the
ongoingrisk of new or re-emerging zoonotic viruses highlights the need for continuous monitoring and
preventive measures.

To mitigate these threats, a One Health approach—which integrates human, animal, and
environmental health—is essential. Strengthening disease surveillance, improving laboratory
capacities, promoting vaccination programs, and enhancing public education about zoonotic risks
can significantly reduce disease burden. Furthermore, collaboration between government agencies,
international health organizations, and local communities is critical to developing sustainable
control and response strategies.

In summary, while viral zoonotic diseases remain a serious challenge in Iraq, proactive
policies, investment in healthcare infrastructure, and interdisciplinary cooperation can help prevent
and control future outbreaks, protecting both human and animal populations

International Forum on Innovation and Sustainability, February 15th, 2025

MEDICAL AND HEALTH SCIENCES


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

27-
References
1. World Health Organization (WHO) reports on zoonotic diseases in Iraq
2. Research papers from Springer, PubMed, and Iraqi medical journals
3. Government health statistics from the Iraqi Ministry of Health
4, Include peer-reviewed journal articles, WHO/FAO reports, and Iraqi Ministry of

Health data

International Forum on Innovation and Sustainability, February 15th, 2025

MEDICAL AND HEALTH SCIENCES


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

28-

MUNICIPAL ENGINEERING

UDC 656

Hussein Alarathy. Urban Planning for Natural Disasters: Strategies for Resilient Cities

Hussein Alarathy
Iraqi Ministry of Planning

Abstract. Urban areas worldwide are increasingly vulnerable to natural disasters, including
earthquakes, floods, hurricanes, wildfires, and landslides. Effective urban planning plays a crucial role in
mitigating risks, ensuring resilience, and enhancing recovery efforts. This research explores key principles of
disaster-resilient urban planning, including risk assessment, land-use planning, infrastructure resilience,
and emergency preparedness. By integrating sustainable and adaptive strategies, cities can reduce disaster
impacts and improve long-term sustainability.

Keywords: Urban Planning, Strategies, Resilient Cities

1. Introduction

Natural disasters such as earthquakes, floods, hurricanes, and wildfires pose serious threats
to urban areas, causing significant loss of life, property damage, and economic disruption. With rapid
urbanization and climate change increasing the frequency and intensity of these events, cities must
adopt proactive strategies to minimize risks and enhance resilience. Poorly planned urban areas,
weak infrastructure, and unregulated expansion into high-risk zones make disasters more
destructive.

Urban planning plays a crucial role in mitigating these risks by incorporating disaster-resistant
infrastructure, sustainable land use, and emergency preparedness measures. By designing cities
that can withstand and recover from natural disasters, urban planners can reduce vulnerabilities and
ensure long-term sustainability. This study explores the importance of urban planning in disaster risk
reduction, examining key strategies, global best practices, and policy recommendations for building
safer and more resilient cities.

1.1 Background
Natural disasters have devastating impacts on urban areas, causing loss of life, economic
setbacks, and destruction of infrastructure. With rapid urbanization and climate change exacerbating
risks, cities must adopt proactive planning strategies to enhance their resilience to natural hazards.
1.2 Research Objectives
* |dentify key natural disasters affecting urban areas.
* Explore planning strategies that mitigate disaster impacts.
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* Highlight global best practices for disaster-resilient cities.
* Provide policy recommendations for integrating disaster management into urban planning.

2. Understanding Natural Disasters and Their Urban Impacts
2.1 Types of Natural Disasters in Urban Areas

1. Earthquakes - Cause structural collapses, ground shaking, and infrastructure failure.
2. Floods - Lead to water damage, displacement, and disease outbreaks.

3. Hurricanes and Typhoons - Bring strong winds, storm surges, and power outages.
4. Wildfires - Destroy homes, reduce air quality, and threaten biodiversity.

5. Landslides - Cause ground instability, road damage, and loss of lives.
2.2 Urban Vulnerability Factors

* Population Density - More people at risk in disaster-prone areas.

¢ Unplanned Settlements - Poorly built structures increase disaster damage.

* Aging Infrastructure - Weak bridges, roads, and buildings fail under stress.

¢ Climate Change - Rising sea levels, extreme weather, and unpredictable events.

3. Key Urban Planning Strategies for Disaster Resilience
3.1 Risk Assessment and Zoning
* Conduct Geographic Information System (GIS) mapping to identify high-risk zones.
* Implement zoning regulations to prevent construction in floodplains and landslide-prone
areas.
* Promote multi-hazard risk assessments for informed planning decisions.
3.2 Land-Use Planning and Sustainable Development
* Encourage green infrastructure (e.g., wetlands, parks) to absorb floodwaters.
* Establish buffer zones around high-risk areas.
* Implement mixed-use zoning to distribute populations and reduce risk concentration.
3.3 Disaster-Resilient Infrastructure
* Enforce earthquake-resistant building codes.
* Upgrade drainage systems to handle extreme rainfall.
* Develop elevated roads and bridges to withstand flooding.
* Invest in underground utility networks to prevent storm damage.
3.4 Smart Urban Design for Disaster Preparedness
* Design wide streets to facilitate emergency evacuation.
* Integrate multi-purpose shelters into urban landscapes.
* Develop early warning systems linked to urban networks.
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4, Case Studies of Disaster-Resilient Urban Planning
4.1 Tokyo, Japan - Earthquake Preparedness
* Strict building codes for seismic resilience.
* Advanced early warning systems.
* Regular earthquake drills and public education.
4.2 Rotterdam, Netherlands - Flood Management
¢ Innovative flood barriers and stormwater retention systems.
* Floating architecture as a climate adaptation measure.
* Green rooftops and permeable pavements to manage excess water.
4.3 San Francisco, USA - Multi-Hazard Resilience
* Strict seismic retrofitting regulations.
* Fire-resistant urban design in wildfire-prone zones.
* Community-based disaster response programs.

5. Challenges and Barriers to Disaster-Resilient Urban Planning

¢ Economic Constraints - High costs of infrastructure upgrades.

* Political and Institutional Barriers - Lack of coordination among agencies.

* Public Resistance - Difficulty in relocating communities from high-risk areas.
 Data Limitations - Incomplete hazard assessments and outdated risk models.

6. Recommendations for Future Urban Planning

1. Strengthen Policy and Governance - Enforce building regulations and disaster
management policies.

2. Increase Public Awareness - Educate communities on disaster risks and preparedness.

3. Invest in Research and Innovation - Develop climate-resilient materials and construction
techniques.

4. Enhance International Cooperation - Share best practices and disaster response
strategies.

5. Integrate Technology in Planning - Utilize artificial intelligence (Al) and big data for real-
time disaster monitoring.

7. Conclusion

Urban planning plays a critical role in reducing disaster risks and enhancing resilience. By
integrating risk assessments, sustainable land use, resilient infrastructure, and emergency
preparedness, cities can minimize disaster impacts and protect their populations. While challenges
exist, proactive policies, technological advancements, and community engagement can create
disaster-resilient urban environments.
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