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characterized by a 10-25% increase in annual precipitation and a decrease in peak summer
temperatures. This unique hydrological and thermal regime creates highly favorable conditions for
rapid biomass accumulation but simultaneously exposes agricultural soils to new forms of
environmental degradation [1].

The alteration of temperature optimums has catalyzed a significant physiological response in
moisture-loving crops. Recent agricultural yield metrics show that systematic increases in
precipitation have driven a 17.7% increase in corn yield and a 15.4% increase in sugar beet yield.
However, this accelerated vegetative growth initiates severe soil vulnerabilities. The combination of
intense rainfall and rapid nutrient extraction by high-yielding crops leads to accelerated mineral
depletion and significantly elevates the risk of widespread water erosion and soil structural
breakdown [2].

To mitigate the ecological risks associated with these regional climate shifts, the use of
modern equipment and technologies in the protection of agricultural lands becomes an absolute
imperative. The traditional paradigm of crop management must transition to proactive soil
conservation.

The heightened volume of precipitation necessitates the urgent modernization of field
drainage infrastructure to prevent waterlogging and root asphyxiation, mirroring the recent intensive
upgrades seen in urban communal systems.

The operation of standard agricultural heavy machinery on chronically wet soils causes severe
compaction, destroying soil capillaries and decreasing total porosity [3]. Implementing modern
equipment with low-pressure flotation tire systems or tracked chassis is critical to preserving the
physical structure of the topsoil and maintaining its hydrological buffer capacity.

To counteract the rapid mineral depletion caused by yield surges, PA technologies (including
drone-assisted spectral analysis and Variable Rate Technology) must be deployed. This ensures
targeted nutrient replenishment, matching crop demand precisely while preventing excess chemical
runoff into local watersheds [4].

The quantitative dimension of agricultural growth in Ukraine masks an underlying threat to
soil integrity. Long-term ecological sustainability in this shifting climate paradigm cannot rely on
historical farming methods. It demands the immediate integration of modern engineering solutions
and protective equipment to safeguard agricultural lands against erosion, compaction, and rapid
nutrient dilution.

REFERENCES

1. Nykytiuk, Y., & Kravchenko, O. (2025). Global climate change may reduce the anti-erosion regulatory
capacity of vegetation cover in Ukraine's Polissya and Forest-Steppe regions. (ResearchGate).

2. Pata, V., et al. (2025). Global climate change will lead to a decrease in the erosion resistance of Polissya and
Forest-Steppe soils. (Biosystems Diversity).

3. Shaheb, M. R., Venkatesh, R., & Shearer, S. A. (2021). A review on the effect of soil compaction and its
management for sustainable crop production. (Journal of Biosystems Engineering).

4. Zaman, Q. U, et al. (2025). Precision agriculture techniques for optimizing chemical fertilizer use and
environmental sustainability: a systematic review. (Frontiers in Agronomy).

YK 004.89:340.54

CTAIAHMUK A.Il., 3100yBay BHIIOI OCBITH
Hayxouii kepiBauk — IIBUJI-I'POM O.I1., xaux. ¢inoil. Hayk
binoyepxkisecoruii nayionanebHutll acpapuutl yHigepcumem

DEEPFAKES Y IU®POBHUX JOKYMEHTAX: HOBI BUKJIVKH JIJI5I
IIEHTU®IKALI OCOBM

Tesn mpucesiueni pocnipkenHio Deepfakes y mudpoBux nokymeHTax. Po3risgaloThCsi BHKIHKH Cy4acHOCTI
mono ineHTudikamii ocodn B yMOBax CTPIMKOTO PO3BUTKY TEXHOJIOTIH IITYYHOTO iHTENEKTY. AHANI3YIOThCSI OCHOBHI
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Bum arak Ha nponenypy KYC. 3okpema, 3BepTaeThesi yBara Ha O€3MeKOBI 3aX0AM POTHUIIT 3arpo3am.
KawuoBi cmoBa: Deepfakes, wuudpoBi mokymeHTtH, imeHTudikamis 0coOH, INTYYHHH IHTENEKT,
KpunTorpadiqHuil 3aXUCT.

EnekTpoHHI TOKYMEHTH MaloTh OJHAKOBY FOPHIWYHY CUJIY, IO W MarnepoBi, e 3aKpiljieHO
3akoHom VYkpainu — «[Ipo eneKTpoHHI [OKyMEHTH Ta eJeKTPOHHHI JOKyMeHTooOir» [l1].
Haiikpammm mpuKIIaoM IbOTO € 3aCTOCYHOK «Jlis1», SIKUM KOPUCTYEThCS JIEBOBA YacTKa TPOMaJIsTH
VYkpainu. EnexTpoHHI macmopTH, MOCBiAYEHHS BOAIS Ta 1HINI JOKYMEHTH B HbOMY MAalOTh TaKy
caMy IOpUIWYHY CHIYy, SK 1 iXHI TJIACTMKOBI aHAJIOTH, IO 3000B'sI3y€ BCI OpraHd BJaJu Ta
opraHizamii mnpuiimMatu ix. ABXEX, I JIyXe 3py4Ho. Ane 3 T1y00anbHOI0 IH(poBi3amiero
3’ABISIIOTBCA M HOBI pPU3MKHM, HacaMiepen Oe3nekoBi. Skmio pasime maxpai Hamaraiucs
HiAPOOISATH TOKYMEHTH YU BUKPAJATH 1X, TO TEIep BOHH MOCITYTOBYIOTHCS IITYYHUM 1HTEIIEKTOM B
TakuX HUIX. ToMy muTaHHA ineHTUdiKamii 0coOM B NU(PPOBOMY CEPENOBHUINI BUXOAUTH Ha
MPUHLIUIIOBO HOBUI PiBEHb.

Deepfakes (anri. deep learning — rimboke HaBuanHs Ta fake — migpoOka) — cHHTE30BaHI
MITYYHUM IHTEJIIEKTOM Mediafani (300pakeHHs, ayaio Ta BijeoMartepialii), 3[4aTHI IMITyBaTH
30BHILIHICTb, MOBEAIHKY Ta TOJIOC JIIOJUHU 3 BUCOKUM CTYIIEHEM JIOCTOBIPHOCTI. 32 OCTaHHI POKU
I TEXHOJIOTis IepeTBOpHUiacs 3 pO3BakajibHOI Ha 30por0 B pykKax ImIaxpaiB. 3a AaHUMH
BcecBitHbhoro exkonomiunoro ¢opymy (WEF), 3n0BMHCHMKM Jedani dacTimie TMOEAHYIOTh
MipO0JICH] IITYYHUM THTEICKTOM JIOKYMEHTH 3 TEXHOJIOTISIMHU MiIMIHK OOJIMYYs B pealbHOMY 4Yaci.
Ha Bigminy Big kiacuuHux penaktopiB, deepfakes yMOXIHBIIOIOTE MaKCHMaJIbHO OJIM3bKE
KOIMIIOBaHHSA MIMIKH, JKECTIB Ta I0JIOCY peaJbHOI JIIOJMHHU, 1 camMe 1€ pPOOUTH MPOLEC IXHBOIO
BUSBIICHHSI CKJIAJHUM, YUM 1 IOCIYrOBYIOThCS IIaxpai, abu oOAypUTH HaBiTh HaiicydacHilui
CHUCTeMHU O10METPUYHOI0 KOHTPOJIIO.

CranmaptHa mpouenypa <«3Hait cBoro kimieHTa» (KYC) BUKOpUCTOBY€ThCS ISt
MiATBEPIKEHHS 0coOM Tepe] MOYaTKOM CHiBIpami 3 OyAb-sKuMH (DIHAHCOBUMH YCTaHOBAaMH,
CTpaXxOBHMHU KOMIIaHISIMU Ta iHIIMMH CEepBicaMU Mepe]] MOYaTKOM ciiBIpalli. Bona Bkiouae B cebe
nepeBipky JokymeHTa (macmopt uu ID-kapTka) Ta miaTBepmkeHHs kuBoi npucytHocti (liveness
detection). Deepfakes atakyrots 00uaBa 11i piBHi [2].

ITinpobka moKyMeHTIB BiAOyBaeThcsi muIixoM BukopuctanHs Generative Adversarial
Networks (GAN) ta nudy3iiHUX Momeneil My CTBOPEHHS TileppealiCTUYHHUX MiaApoOOK. 3BiT
kommnadii Entrust 3a 2026 pik Bka3ye, 1110 1H(poB1 MiAPOOKU BKE CTAHOBIATH IOHAJ TPETUHY BCIX
cnpo0 mraxpaicTBa 3 JOKyMeHTaMu. | Xoua momiOHI MoOJeni MOKM IO HE 3JaTHI 1]1ealibHO
BIATBOpIOBATH rosiorpagiyHi JOKYMEHTH Ta MIKPOTEKCT, BOHM 3HAaXOJAThCS B Ipolect
Oe3nepepBHOro HaBYaHHs. ToMy BiAPI3HATH MiAPOOKH BiJl OpUTIHATIB 3 YaCOM Oye Ieaaai Baxye.

IIpote, HaitOLIbITy HEOE3MEKY CTAHOBJATH IHCTPYMEHTH miaMinu oOsmyus (face-swapping).
AOu 00IMTH CHUCTEMH 3aXHCTy, 3JJOBMHCHUKH BHUKOPHCTOBYIOTH 3T€HEPOBaHI Melia maTepiaiu,
TPaHCIIOIOYH 1X B pealbHOMY 4Yaci, HapUKIIaJ, IiJ 4yac Bieoa3BiHKIB. Excrieptu 3 kibepOesneku
HOMEPeKAIOTh PO HAMMOIMIKMPEHIII TEXHIKH, 1110 BAKOPUCTOBYIOTHCS B TAKUX IIUIAX:

1. Face Swaps — HakiagaHHs OOJWYYs 3 JOKyMEHTa, Ha OOJMYYS 3JIOBMHCHHKA. Jleski
MIPOrPaMH JI03BOJISIFOTh POOMTH II€ B PEKUMI PEabHOrO Yacy.

2. CUHTETHYHI IICHTUYHOCTI — T€HEPYBaHHs TIOBHICTIO BUT'aIaHOI OCOOH.

3. Deepfake Injection Attacks (Iu’ekmiitai ataku). TyT 37I0BMHUCHUKH BCTaBJISIIOTH 3a3/1aJ1€Ti/Ib
MiJTOTOBJICHUI BIIEOpsA] B KaHall 3B s3Ky. TakuMm YMHOM cucTeMa Bepudikaiii crpuitmae
nigpoOJieHe Bieo AK 3BUYAlHYy TpaHCALi0 3 Kamepu. 3a ganumu Entrust, yactora Takux aTax
3pocia Ha 40% 3a ocTaHHii pik [3].

Hacnigku BUKOpHUCTaHHS HUX Ta MOMIOHMX TEXHOJOTIH € HaJA3BUYANHO CEepHO3HUMHU,
0c00MBO 117151 (PIHAHCOBOTO CEKTOPY Ta KPUNITOBAIIOTHUX IIATHOPM.

3a momomoror Deepfakes 3710BMUCHUKY BIAKPUBAIOTh PAXYHKH, HAITPUKIIAJ, JJIS BIIMUBAHHS
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rpoieil Ta 3aXOIUIIOI0Th yxke icHytoul akayHTH. Llle y 2023 poui Oyio 3a¢ikcoBano 6mau3pko 500
000 Bizeo Ta ayaio deepfakes, o 3’ sBuiucs B iHpopmariiiiHoMmy mpocropi [3].

IMonpu Take mmpoke mommpenHs Deepfakes, icHye edekTHBHA cTpaTeris 3axHCTy, sKa
OyayeTbcs Ha Kinbkox piBHsAX. OIMH 3 HUX Ha3uBaeThes OaratodakTtopHoro Oiomerpiero. Lle
HOHATTS PO3yMi€ Mmijg coOor moeaHaHHs akTuBHOI liveness detection (mampukiam mpoxaHHs
MOCMIXHYTHUCS, TIOBEPHYTH TOJIOBY) 3 MACHBHOIO (CHCTEMa aHalli3y€e TEKCTypy LIKIpH, TNIMOMHY
KaJipy, OCBITJIeHH) [4].

IHmmM 3axomom Oesmeku € kpuntorpadignuii 3axuct. lle BUKOpHUCTaHHS MaTeMaTHUYHUX
ANTOpUTMIB 171 mHQpyBaHHS JaHUX ab0 cTBopeHHs nudposoro miamwucy. IligpoOuth Takwmii
MINUC HEMOKJIIMBO, Ha BIAMIHY B1J] Bi3yaJlbHOT KAPTUHKH.

[lle oTHUM BaXKJIMBHM €JIEMEHTOM 3aXUCTY € aHAIITHKA TOBEIIHKH Ta MPUCTPoro. Lle moHsaTTs
OXOIUTIOE TIEpeBIpKY HHU(PPOBOro BiAOMTKA MPHUCTPOIO (YHIKAJBHUX TEXHIYHUX XapaKTEPHUCTHUK
TeaepOHy UM KOMI'TOTEpa) Ta aHali3ye TOBEAIHKY KOPHCTyBaya, BHSBISIOUM aHOMAJI.
Hanpuknan, cucrema moxe 3adikcyBaTu, IO BIJ€O HAAXOAWTh HE 3 peasibHOI KaMepH, abo 110
JIOAMHA PYXa€TbCsl HENPUPOAHO. Benuky posib Takoxk BiAIrpae MOCTiiHE HaBYaHHS MOZeENEH.
Kommnanii Ha xmrrant Veriff Ta Microblink BukoprcTOBYrOTh CHHTETHYHI JaHi A TPEHYBaHHS
CBOTX MOJIeJICH, 11100 BOHM MOTIJIA PO3ITi3HABATH HABITh Ti TUIIM aTak, sAKi e He 3'aBrmcs [S].

Omxe, deepfakes e cepiio3HUM BHKJIMKOM U1 Cy4acHMX cucTeM ineHtu(ikamii. Bounu
BKJIIOYAIOTh B ce0e PI3HOMAaHITHI TEXHOJIOTii, SIKUMH aKTUBHO KOPUCTYIOThCS mmiaxpai. IIpote,
npoTUCTOATH M MokHA. LIInsixoM BripoBakeHHs 0araTopiBHEBUX CHCTEM 3aXHCTY, IO MOETHYIOTh
6ioMerpito, kpunrorpadiro Ta MOBEAIHKOBHI aHai3, a TAaKOX CHUIBHUX 3yCHJIb PO3POOHUKIB Ta
JepkaBHUX peryisaropiB. JKomHa okpemMa TEXHOJOTIS HE MOXKE TapaHTyBaTH CTOBiICOTKOBOI
Oe3meku, ajie IX TIpaMOTHE IIO€AHAHHS 3]IaTHE 3BECTH PH3UKH 10 MiHiMymMy. Came Takuit
KOMIUIEKCHUW TiAXiJ T03BOJHUTH 30€perTH MoBipy A0 MU(POBUX JOKYMEHTIB K 1O MMOBHOIIIHHOTO
IOPUIUYHOTO THCTPYMEHTY B €MOXY ITYYHOT'O IHTEIEKTY.
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AHTJIACBKOI HA YKPAIHCBKY MOBY

VY Te3ax JoCHiDKYeThCs crienudika XyIoKHOTO MepeKIaay poMaHy aMeprukaHchkol muckMenHutli Komin ['yBep
«It Ends With Us» (2016) ykpaincekoio MOBol0 — «[lokuHB, SIKIIO Koxaenn». Ha KOHKpeTHHX HpHKIafax i3 TEKCTY
OpHTiHATy Ta TMepeKiagy MpOaHaTi30BaHO OCHOBHI TEpeKIafalbKi CTparerii: aganTHBHUI Nepekiax Ha3BH 3a
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