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This work is devoted to the development of an educational content delivery
platform based on fog computing with cryptographic protection. The limitations of
existing learning management systems (Moodle, Google Classroom, Microsoft
Teams) under unstable Internet conditions were analyzed. A five-level architecture
IS proposed that combines student devices, intermediary devices, university fog
nodes, an inter-university fog network, and a central server. The cryptographic
scheme ensures authorship, integrity, and confidentiality of transmitted works. It has
been found that the inter-university fog network with multiple delivery channels,
including physical transmission of visual codes on paper, significantly increases the
reliability of the educational process.

Ha crorogni y BUIIMX HaBYAJIBHHMX 3aKJIaJlaX IIUPOKO BUKOPUCTOBYIOTHCS
cuctemu ynpasiiHHs HaBdaHHAIM (LMS - Learning Management System), 30kpema
Moodle, Google Classroom ta Microsoft Teams, siki 3a0e3Me4uyrOTh JUCTAHIIIHHY
B3a€EMOJIi}0 MK BHKJIaJladaMH Ta CTYJCHTaAMH: PO3MOJLJI HaBYAJIbLHUX MaTepiaiis,
30ip Ta MepeBIpKy 3aBjaHb, IPOBEACHHS TECTyBaHb 1 KoMmyHikariwo [1]. BomHouac
yci 11 miaTdhopMu TMOBHICTIO 3ajieXkaTh BiJi CTaOLILHOTO IHTEPHET-3'€IHAHHS Ta
MPaIIOI0Th 32 KJIACUYHOIO KIIIEHT-CEpBEPHOIO Mojiesutto. [Ipu 0O6puBi 3B's13Ky podoTa
3YNUHSAETHCSA: CTYACHT HE MOJXKE HAQMICIATH 3aBIaHHS YW OTPUMATH MaTepialiu.
Moodle k0KHOT0 YHIBEpCUTETY ICHYE 130Ib0BAHO - IH(PPACTPYKTYypa AECIATKIB BY31B
y MICTI POCTOIOE, TTOKU KOXKEH OKpeMO OOpeThes 3 mpobiemamu 3B's3Ky. JKoaHa 3
nux MmIaThopM He BUKOPUCTOBYE (AKT (Pi3MUHOI OJM3BKOCTI CTYACHTIB, a MpHU
nepeaadl (aitsiiB yepe3 0JHOrPYINHUKIB BICYTHI rapaHTii I{ITICHOCTI Ta aBTOPCTBA.

3anporioHoBaHa TuIaTGopMa BIAPIZHAETHCA 3a YOTHUPMA HAMPSIMKAMU:
MDKYHIBEPCUTETChKa Mepexa fog-By3miB pi3HUX BY3IB YTBOPIOE €IMHY MEPEKY
JIOCTaBKM; Tepefada dYepe3 MPUCTPOi IHIIMX CTYAEHTIB 13 KpunTorpapiaHUM
3aXHMCTOM BiJI 3MIHU UM IPUBJIACHCHHS; KIJIbKa KaHAJIB JOCTAaBKH 3 aBTOMAaTUIHUM
NepeMUKaHHsIM; aBTOHOMHa poOoTa fog-By3nmiB 0e€3 3B'SI3KYy 3 LEHTPaJIbHUM
CepBEPOM.

Cepepna yactuHa Ta fog-By3nmm peamizoBaHo Ha Python (asyncio, SQLite,
610moreka cryptography). KiieHT - nerkuii neckronHuit abo BeO-10/1aTOK, 3AaTHUH
npaioBatd odJaiH. ApXiTeKTypa MICTUTh N'SIThb PIBHIB: MPUCTPOI CTYACHTIB,
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IPUCTPOI-TTIOCepeAHNKH, f0g-By3/IM CBOIO YHIBEPCUTETY, MIXKyHiBepcuTeTchka fog-
Mepexa Ta HEHTpaIbHUI cepep [2].

Kpuntorpadiuna cxema BKJIIOYA€ MIJOUC aBTOpa 3aKpUTUM KIIOYEM,
mu@pyBaHHS BIIKPUTUM KIIOUYEM BY3y, TPaH3UTHHUNA KOHBEPT 3 METaJlaHUMHU
MapuipyTusanii Ta kpunrorpadgiuny witky dvacy [3]. Kanamm nocraBku 3a
npioputerom: npsamuit intepuet (HTTPS), fog-By30:11 cBoro yHiBepcurtery, npucTpii
inmoro cryaenra (Wi-Fi Direct / Bluetooth), fog-By3om uy»oro yHiBepcHUTETY,
¢di3uyHa MoIITa 3 Bi3yallbHUM KOJYBaHHSM y BUTJIsAA1 Habopy QR-koiB Ha marepi.

MexaHi3M TrapaHTOBaHOI JOCTAaBKUA IMOOYIOBaHO 3a MPHUHIMIIOM store-and-
forward: koxeH By30J1 30epirae makeT JIOKaJbHO Mepes NePEeCUIaHHIM, BUIaJICHHS
BIJIOYBAETHCS JIUIIE MICIS MIATBEPIKEHHS MPUMOMY, TyOJIKATH BIAKUIAIOTHCA 3a
yHikaapHUM ID mnakera [4]. Posropranus He moTpedye HoBoro obnamHaHHs - fog-
BY3JIaMU CIIYTYIOTh HasiBHI KOMITFOTEPH YHIBEPCUTETIB, IOCEPETHUKAMU - Tesle(OoHn
Ta HOYTOYKHU CTYAEHTIB, a CTIMKICTh JOCATAEThCA Yepe3 00'eHaHHS 1HQpacTPyKTypHu
0araTtboX BY31B 13 pI3HUMU IIPOBaiiiepaMu.
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