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Wholesale markets and distribution companies. Another important sales channel is the sale
of products through wholesale markets and distribution companies. Such intermediaries are engaged
in the purchase of large batches of products from manufacturers and their subsequent distribution
among retailers. This channel makes it possible to sell large volumes of products quickly and reduce
logistics costs. It is especially effective for enterprises that operate in large territories or supply
products to different regions of the country.

Public catering establishments. Dairy processing enterprises can also sell their products
through catering establishments, such as restaurants, cafes, canteens, bakeries, and confectioneries.
These establishments use dairy products as raw materials for preparing various dishes and desserts.
Such sales channel ensures stable demand for products and contributes to the formation of long-
term partnerships between producers and catering establishments.

Online sales and delivery services. In modern conditions, the sale of products through online
platforms and delivery services is becoming increasingly popular. Enterprises can sell their products
through their own online stores, marketplaces, or by cooperating with food delivery services This
sales channel makes it possible to expand the range of consumers, increase purchasing convenience,
and adapt to modern trends in the development of e-commerce.

During the period of war in Ukraine, the dairy processing enterprises operate under difficult
economic and logistical conditions. Disruptions in supply chains, decline in the population
purchasing power, population migration, and work instability in certain regions significantly affect
the organization of sales and promotion of dairy products.

Thus, the implementation channels of sales policy for dairy processing enterprises can be
diverse and include both direct and indirect forms of sales The effective combination of various
sales channels makes it possible for enterprises to ensure stable sales of products, expand sales
markets, and meet consumer needs. The right choice of sales channels is an important condition for
the successful functioning of dairy enterprises.
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3ACTOCYBAHHS BIZIKPUTHUX AI-TEXHOJIOT'TA JJISI MIHIMI3AIIIT
EKOHOMIYHUX TA COUIAJIBHUX HACJIIAKIB B YMOBAX BOEHHOI'O CTAHY
(HA TIPUKJAJII ABTOMATH3AIIT KOMYHIKAIIIN 3BO)

Anomauia. Y mesax pozenioaemuvcsa npoodiema nepesanmaddCeHms KOMYHIKAYIUHUX KaHAalie
3aK1a0ie U0 0C8IMU 8 YMOBAX BOEHHO20 CMAHY, Oediyumy Kaopieé ma (iHaAHCOBUX 0OMEIHCEeHb.
3anpononosarno iHHOBaYIUHUL NIOXIO 00 CMBOPEHHS IHMENEeKMYAIbHO2O 2010C08020 A2eHMAa Hd
oazi eiokpumoi IP-ATC Asterisk ma mynomumooanvrnoi modeni wmyunoeo inmenexkmy Google
Gemini Live APl 3ae0dsxu Hackpizuiii apximekmypi 3 HOMOK080I0 nepedauero aydio ma
MamemMamuyHum NepemeopeHHsIM Yacmomu OUCKpemu3ayii «Ha abomyy, cucmema 3abe3neyye
NPUPOOHULl  JicusuUll  dianoe 13 MIHIMATbHUMU 3ampumKamu. J{o8edeHo, wo asmomamusayis
mene@orHHUX KOHCYIbmayill 00360158€ 2apanmysamu @Qizuuny Oe3neky HnepcoHany nio yac
NOBIMPAHUX MPUBO2, 3MEHUUMU eMOYIUHE BUCHANCEHHS NPAYIGHUKIE ma CYmMme8o MIHIMI3yeamu
E€KOHOMIYHI UMpamu IHCMUMYYiu y KpU308Ux peaisix.
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THE USE OF FREE Al TECHNOLOGIES TO MINIMIZE ECONOMIC AND
SOCIAL CONSEQUENCES UNDER MARTIAL LAW (USING THE EXAMPLE OF
COMMUNICATIONS AUTOMATION IN HIGHER EDUCATION INSTITUTIONS)
Abstract. This paper examines the problem of overloaded communication channels at higher
education institutions amid martial law, staff shortages, and financial constraints. An innovative
approach is proposed for creating an intelligent voice agent based on the open-source IP-PBX
Asterisk and the multimodal artificial intelligence model Google Gemini Live API. Thanks to its
end-to-end architecture with audio streaming and on-the-fly mathematical sampling rate
conversion, the system ensures a natural, live dialogue with minimal delays. It has been proven that
the automation of telephone consultations ensures the physical safety of personnel during air raid
alerts, reduces employee emotional exhaustion, and significantly minimizes the economic costs of
institutions in crisis situations.
Keywords: intelligent voice agent, artificial intelligence, Google Gemini, Asterisk,
communications automation, life safety, impact mitigation, martial law.

Pobota 3aknaniB BUIIOI OCBITH YKpaiHM B YMOBAaxX BO€HHOTO CTaHy CYIPOBOJKYETHCS
HU3KOK KPUTUYHHX MpoOieM: OpakoM KaJpiB, CYTTEBHM CKOpPOYEHHSM (iHAHCYBaHHA Ta
MOCTIHHIMH TIepe0osiMu B poOOTI uepe3 ataku Ha iH(pacTpykTypy. BogHodac BcTymHa KammaHis
3aJIMILAETHCSA TUM €TaIloM, SIKMH HEMOXJIMBO MOCTaBUTH Ha nay3y. Came B 1ei nepioa abiTypieHTH
HaloOuIblIe MOTPeOyIOTh IIBMJKOI, TOYHOI Ta JOCTymHOi i1Hpopmanii. Ha sxamb, TpagumiiiHi
KOHTAKT-LIEHTPH 1HKOJIM HE CIIPABIIAIOTHCS 3 TAKUM HaBaHTaKEHHAM. Merta 1i€i poOoTH monsrae y
po3po011i Ta BIPOBAKEHHI OIOJKETHOTO To0coBOro Al-arenrta, cTBOpeHOro Ha 0a3i BIIKPUTHUX
TexHosorii. Llel IHCTpyMEHT MOKJIMKaHUI aBTOMAaTU3yBaTH PYTHHHY KOMYHIKAIil0 MPUIMaIbHOT
KOMicii, 3a0€3MeUnBIIN CTa0UTHFHUH 3B'SI30K 31 BCTYMTHUKAMH HABITh 32 HAMCKJIAIHIMNUX 00CTaBHH.

['onoBHMIT mpiopUTET 3ampolOHOBAHOIO pIllleHHd — Ie Oe3neka MepcoHaly Ta
Oe3nepepBHICTE pobouyoro mporecy. B ymoBax MOCTIMHHMX MOBITPSIHUX TPHUBOT abo 3arposu
paKeTHUX OOCTPLIIB MPALIBHUKU YHIBEPCUTETY 3MYILEH] 3aJUIIaTH poOOoUl MICIS Ta CIYCKATUCS B
ykpuTTs. lle 00'ekTMBHAa HEOOXINHICTH, SIKA paHille MoOrja MPU3BECTH OO0 TOro, IO JIHIA
3anumanacss 0e3 BIAMOBIl, a BaXJMBI JI3BIHKM BTpavanucs. [lepeHeceHHs cepBEepHOI YaCTHHU
CHUCTEMHM y XMapHE CepelloBHIlE Bupillye 10 npobiemy. HaBiTh sKiio OyaiBis yHIBEPCUTETY
3HeCTpyMmJieHa a0o mepcoHayn mepe0yBae y CXOBHIN, IHTENEKTyaJdbHAa CHUCTEMa IPOJOBXKYE
MpUiiMaTi BUKJIMKH B aBTOHOMHOMY pexumi. lle 3HIMae 3 mpaiiBHUKIB 3alBUN NCHUXOJIOTTYHUIN
THUCK, aJUKe BOHHM 3HAIOTh, L0 KOMYHIKaIlisl 3 a0iTypieHTaMU He 3ynHUHA€ThCs. [licis 3aBepieHHs
TPUBOTY BOHH 3MOXYTh MTOBEPHYTHUCS Ta OOPOOUTH JioT (aiiiiv, OTpUMaHi Bij areHTa.

BaxnuBo BpaxoByBaTHM I IICHMXOJIOTIYHMH CTaH caMHMX aOOHEHTIB. Benmka KilbKiCTb
BCTYIHMKIB Ta IXHIX 0aTbKiB TeNe(OHYIOTh Y CTaHl CUJILHOTO cTpecy. YacThHA 3 HUX 3HAXOJIUTbhCA
Ha NPUPPOHTOBUX TEPUTOPIAX a00 kK BUiXaya 3a KOPAOH 1 HAMAraeThcs 3B'I3aTHCS 3 YHIBEPCUTETOM
y HEpoOOUl TOJIMHU Yepe3 PI3HUIlI0 B Yacl. 3BUYHI CUCTEMH T'OJIOCOBUX MEHIO, JIe TTIOTPIOHO JIOBTO
CIlyXaTH aBTOBIANOBiAAaY 1 HATHCKATH KHOMKHU JJs BUOOpPY OIIiH, YacTo JMIIE JpaTyloTh Ta
BIJIITOBXYIOTh A0OHEHTIB, Kl XOUYyTh WIBUJIKO OTPHUMATH >KUBY BIANOBAb. ['oocoBuii 60T Ha
OCHOBI IITYYHOTO IHTENEKTY Mpalllo€ Ii101000BO 1 BeJe NMpUPOIHUN mianor. BuBinbHEHM yac
CHIBPOOITHUKIB MPUHMAIBbHOI KOMICIi MOXHa €(eKTUBHO CHPSMYBATH Ha JETIKATHILII BUIIAJKH —
HaNpUKJIaJ, Ha AeTalbHY KOHCYJIBTAIII0 BETEPaHiB UM BHYTPIIIHBO MEPEMIllIEHUX OCi0.

ApXiTeKkTypa po3poOJEHOTO MPOTPaMHO-ANapaTHOTO KOMIUICKCY 0a3yeThCsl Ha TOETHAHHI
MmoxxiuBocted Binkputoi IP-ATC Asterisk Ta mynsTMoaansaoi Mmozeni Google Gemini Live APL
Jlnsi mepeHamnpaBieHHST CHUPOTO ayaioNoOTOKY 3 Tele(OHHOTO KaHaly O€3MOCepeIHbhO A0 sapa
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HelpoMmepeki 3acTocoByeTbest TexHosoris AudioSocket y moeqnanni 3 nporokosom WebSockets.
Takuii miaxig ga€ 3MOTy OMPAaIlbOBYBATH TOJIOC Y PEXKHUMI OJIM3BKOMY JI0 peajbHOro dacy i3
3arajbHOI0 3aTPUMKOI0 BChoro 800—1200 MiTiCeKyHI, 110 CTBOPIOE 1TF03110 CIIJIKYBAHHS 3 KHBOIO
moanHoro. OKpeMuM HIOAHCOM CTaja pO30DKHICTH (oOpMariB 3BYKY: CTaHIapTHA TeledoHis
MPAITIOE 3 YACTOTOK AMCKpeTu3amii 8 kI 1, Toai sSK I SAKICHOTO pO3Ii3HaBaHHSI MOJEN He0OX1THO
24 xI'u. Bukopucranas MeToniB 1udpoBoi 0OpOOKM CUTHATIB JJIsl AWHAMIYHOTO IMEPETBOPEHHS
4acTOT JO3BOJIMJIO 3a0€3[EYUTH BHUCOKY TOYHICTh TpaHCKpuOamii ykpaiHncbkoi MoBu. 1100
YHEMOXJIMBUTH BHJa4y OOTOM HEKOPEKTHOI iHdopMarllii, peaizoBaHO MEXaHi3M >KOPCTKOIO
CUCTEMHOI'O MPOMIITUHTY — areHT Mpallo€ BUKIOYHO B MEXKax 3aTBEP/KCHHX pErjaMeHTIB
YHIBEPCHUTETY 1 HE MA€ MPOCTOPY I TATIOLMHALIIN.

ExoHoMiuHa CKJaJoBa NPOEKTY € HE MEHII Ba)XJIMBUM (akTopoM, ake AepiaBHI
YHIBEPCUTETH ICHYIOTH B YMOBax CyBOpPOro oOOMeExXeHHS OroJKeTiB. BUIBIIICTH TOTOBUX
KOMEpPIIMHUX PIIIeHb IJII aBTOMAaTH3aIlii KOHTAKT-IEHTPIB 0a3yrOThCA HA MOJENI MOXBUIMHHOI
Tapudikamii KOXHOi po3MOBU. Y MEPioJ JITHIX MKOBUX HABAHTAXXCHb, KOJH KUIBKICTH J3BIHKIB
3pOCTa€ B JECITKHU pa3iB, BUKOPUCTAHHS TaKUX IIATGOPM MPU3BOAUTH 0 HEMPOMOPIIHHO BETHKUX
BUTpAT. 3allpONOHOBaHA B Iili POOOTI apXiTEKTypa CIHPAETHCS Ha MporpaMHe 3a0e3redyeHHs 3
BIJIKDUTUM BHUXIJHHM KOJOM 1 pallioHAJIbHO BUKOpPUCTOBYE Tapudui mimitu APl 3aBasku mpomy
BJIAJIOCS CTBOPHUTH CUCTEMY, OTIEpaliiiHi BUTPATH Ha Ky (PaKTHYHO 3BEJEeHI 1O MiHIMyMy: Hapasi
€IUHUMHU PETyIsIpHUMH (PIHAHCOBUMM BHJATKaMHU 3ajJHMINAIOThCS OIulata 0a30BOi  OpeHIU
BIPTYaJILHOTO cepBepa Ta MIOMicsYHAa aboHEeHTChKa Iutata 3a Tenedonnuit SIP-nomep. Taka
CTPYKTypa BUTpPAT poOUTH BIPOBAKEHHS 11i€1 pOo3pOoOKH aOCOTIOTHO PEaliCTUYHUM Ta (PiHAHCOBO
JTOCTYITHUM IS OYAb-SKOTO OIOJKETHOTO 3aKJIay.

Y  miacyMKy, CTBOpPEHHMHM TMporpamMHO-anapaTHUN KOMIUIEKC BHUXOAUTH 32  Mexi
KOHIIETITYyaJIbHOI TEXHIYHOT PO3POOKH, TEPETBOPIOIOYMCH HA Mi€BHH IHCTPYMEHT KPH30BOTO
MEHEPKMEHTY JJIsl OCBITHIX 3akiajiB. 3abe3neuyrouyn Oe3nepepBHY iH(GOpMaLiiHy MIATPUMKY Ta
¢13uuHy Oe3leKy MpalliBHUKIB, CHCTeMa KapAWHAJIbHO 3MIHIOE MIAX1J A0 PO3IMOALTY PECypCiB,
3BUIBHAIOYM (DaxiBILIB BiJ] pyTUHH Ha KOPHUCTh 1HAUBIAYyaJbHOI POOOTH 31 BCTYMHHKaMH. binbiie
TOT0, THYUYKIiCTh HajamtyBaHb PJSIP-TpaHkiB Ta MOIynbpHICTH 0a3u 3HAaHb JO3BOJIAIOTH ILIBUIKO
aZanTyBaTH po3pobsieHui mnporotun miA crneuudiky Oyab-KOro IiHIIOro ¢GakyiabTeTy Y
MIAPO3JUTy. Y JOBTOCTPOKOBIN IEPCHEKTUBI 3alpONOHOBAaHA apXITEKTypa MOXE CIYr'yBaTu
TOTOBMM MAaCHITA0OBaHUM MIA0JIOHOM JUIsl PO3TOPTAaHHS €KOHOMHHMX raps4yux JIiHIA He JHIe B
YHIBEpPCUTETAX.
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JlepaBHUI HayKOBO-JOCHIIHUN IHCTUTYT BUIPOOYBaHb 1 cepTudikalii 030poeHHs Ta BIIICHKOBOL
TeXHikH, M. Uepkacu, YkpaiHa

CEPTU®IKALIA MEXAHI3OBAHUX 3ACOBIB I'YMAHITAPHOI'O
PO3MIHYBAHHS, SIK IHCTUTYLIHHUA MEXAHI3M MIHIMI3ALII
EKOHOMIYHHUX, EKOJIOTTYHUX TA COIIAJIBHUX HACJIJIKIB BINCHbKOBHUX
KOH®JIIKTIB

Anomauin. YV mesax o002pyHmMo6aHo 3HaueHHs cepmuixayii Mexawizoeanux 3acooisé
2YMAHIMAPHO20  PO3MIHYB8AHHA, AK — CYYACHO20 — IHCMUMYYIUHO20 — MEXAauizmy  MIHIMi3ayii
EeKOHOMIYHUX, eKOJO2TYHUX Mda COYIAIbHUX HACTIOKI8 BilicbKosux koughnikmis. I[Ipoananizoeano
HOPMAMUBHO-NPABOG  3acadu  3anposaoddiceHHs 8  Yipaini  0008°a3xk080i  cepmugbikayii
MeXaHiz08anux 3aco0i6é po3IMIHYBAHHS, NOG A3AHUX 3 HUMU 8UPODI8, KOMNOHEHMIE MA 0ONAOHAHHSL.
Busnaueno ponv [lepocasnozo Haykoso-00cnionoeo iHcmumymy 6unpodyeamnv i cepmughikayii
030POEHHS MA BIlICbKOBOT MeXHIKU V 30IUCHEHHI npoyedyp OYiHKU 8i0N0GIOHOCMI, BUNPOOYBAHbL MA
OOKYMEHMANbHO20 CcYynpoeoody cepmugbikayii. /losedeHo, w0 3acmocy8anHs cepmupikosanux
MeXauiz308anux 3acodié 2yMAHIMAPHO20 PO3IMIHYBAHHA CHPUSAE NPUCKOPEHHIO B8IOHOBIEHHS
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