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Аннотация. В статье разработана углубленная методология аудита логистики и хранения для контроля 
качества и безопасности продукции на этапах перемещения. На основе структуры IMRAD предложена 
комплексная формула риска 𝑅𝑄 = 𝛼 ⋅ 𝑄 + 𝛽 ⋅ 𝑆 + 𝛾 ⋅ 𝐸, расширенная матрица 5×5 рисков, критерии контроля по 
шести этапам логистики и практические кейсы для фармацевтики, электроники и продуктов питания. Внедрение 
IoT, WMS и AI-видеоаналитики обеспечивает снижение рисков на 37–66%, дефектов на 37% и инцидентов на 52%. 
Методология применима для отраслей с высокими требованиями к traceability и предиктивному управлению. 
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Abstract. The article develops an advanced methodology for logistics and storage audit to control product quality 
and safety at movement stages. Based on IMRAD structure, it proposes a comprehensive risk formula 𝑅𝑄 = 𝛼 ⋅ 𝑄 + 𝛽 ⋅ 𝑆 +
𝛾 ⋅ 𝐸, 5×5 risk matrix, control criteria across six logistics stages, and practical cases for pharmaceuticals, electronics, and 
food. IoT, WMS, and AI video analytics implementation achieves 37–66% risk reduction, 37% defect decrease, and 52% 
incident drop. The methodology applies to industries requiring traceability and predictive management. 

Keywords: logistics audit, quality control, storage safety, IoT monitoring, risk matrix, WMS systems, cold chain, 
FMEA analysis 

𝑅𝑄 = 𝛼 ⋅ 𝑄 + 𝛽 ⋅

𝑆 + 𝛾 ⋅ 𝐸 𝑄 𝑄 = 𝑤1𝐷 + 𝑤2𝑇 + 𝑤3𝐶 𝑆

𝐸 𝛼 = 0.5 𝛽 = 0.3 𝛾 = 0.2

𝑄 = 0.4𝐷 + 0.3𝑇 + 0.3𝐶 𝐷 𝑇

𝐶

𝑆 = 𝑝1 ⋅ 𝐼1 + 𝑝2 ⋅ 𝐼2 𝑝𝑖 𝐼𝑖
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×

↓ →

𝐷 = 2.1% 𝑇 = 5.2°𝐶 𝐶 = 12% 𝑆 = 0.15 𝐸 = 1.2

𝑄 = 0.4 ⋅ 2.1 + 0.3 ⋅ 5.2 + 0.3 ⋅ 12 = 0.84 + 1.56 + 3.6 = 6.0 

𝑅𝑄 = 0.5 ⋅ 6.0 + 0.3 ⋅ 0.15 + 0.2 ⋅ 1.2 = 3.0 + 0.045 + 0.24 = 3.285
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𝑅𝑄 = 1.12

𝐷 = 0.9% 𝑇 = 0 𝐶 = 22% 𝑆 =

0.08 𝐸 = 0.9

𝑄 = 0.4 ⋅ 0.9 + 0.3 ⋅ 0 + 0.3 ⋅ 22 = 0.36 + 0 + 6.6 = 6.96 

𝑅𝑄 = 0.5 ⋅ 6.96 + 0.3 ⋅ 0.08 + 0.2 ⋅ 0.9 = 3.48 + 0.024 + 0.18 = 3.684

𝑅𝑄 = 1.45

𝑅𝑄ср = 0.4 ⋅

2.8 + 0.4 ⋅ 1.9 + 0.2 ⋅ 3.1 = 2.46

𝑅𝑄
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