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WOy J elzSrotHdk ikd: CO%H. ndd. GOES, HEYjds ¢. 4. azET e, . ¢. Fli0o jold

[ yd dzd o O sy j Jofidyveoddzj dzdzse s d W OSCIsduyd MEBsets W OC
(SPF) 9o Ctddzj teyj MSd Htsfr]lslzljdzf” fts dzdzy j B @ Mdidsde-
dzj 20 SCtdlsduyud MEts2 90Oy desfyls: v L W JClIsdodas®iz yj@2ddis
Hdzw el HiSIso tcON j dad W WlslstsfnlsOtGszq’W d td tsdztse dyg i
dzj dzdz" &3 SPF 15, 20 d 50 Brdzd ftesO0dOdZdL Jtctso Odz
¢ 2O dndsiinls P& O Oq MPias dz! L 5o Odzdd € Sd3B  dz@a) d5de G O tizd @ gzt © gf !
stetseo, Htod L Istsd3 kZttse jdz@ LOMdIsr sftej HJ dzvdzimw o
dzj dzlstse . t Oy Isde” § L dzOyJ dedv SVPsRg o3 izfdigjdzixzQ) disdliE dgts of jts
f 56 dztsh jidedOve,d digfts dzaf " 1 8 2Hdzv Ctej dii3so f BROwC dtotse € 52
Yylsts L dz2Oydilsj dz' des dzdyj L OWodzjdeder »  5COL Olsj dzj 2.
sy dgj Mtstslse jIslsedj dfj stejlO dH jdAsRO tg ditellzj jCdistRay dets s + &
f sHYJ joldlaf &s@ rtddlgf d3s Mistes e e ts € 5dzls to tgdeizO € PEl$ jndzyg PO df
Yyj dzj MstsBteOL desfyls! fsdMCO Btsdzj j dOH Y dz" 7 Odzt Isj te

A Msots j3jddisd d3dted, 6HJ LOBBLO 5 LHEEEe- | d Stedfsls] Sy d Hiedsats jisO s ofyj Bk jj
LBOYj&dd, LOPKO s tejHBEES osLHIMsodW kdIstOWdstilstores dLizkzyidgdy (VA-dLiizyjddw)
MisOdsadishv & jolsd jdiz jis2 Yoms1 e j>jHE jotses ZRsHO. Rk jehdodks osLHj2hsed ) LA-EZY 2,
BlzH- Ists 9 djlstdj d3 vy ¥ dizd o Lddsiad2 U jtedftsH, SSOLY 00 jls & jcOsdoditsj odzdwdadj %O SMtz, tfted-
asHY € hdtesSshlz iitf jClstelz d > jk0ls ji1d - it jnhisod?, K0S COS tfiej>Hjote i jdtits j fisOte jdad
Cexd, tdedzjdsoydwy, oS tsOLadisdw 050 Ss3d.

d 2 feownd, dhtfskase0id] SshddsduinSdn tijfowoktse f) SPF-AWWJShtsd (Sun
Protection Factor WoSksste LOP dfls T tsls fisizdzy0) fisOdts &z ftetshists i jLisdd o ste jizHisds, O ShLE0GES2
. JsBABHARSMSA B HEW YsHH jeX0dkdW LHISEReW d dstsHEhSd StXd. JHEOSE, Gihdsistw &0 hdts-
Clzes Hishskzttshis d eOLGsEBEOLd] ShBdsdyinSdn htejHiise f) SPF-AWW jClstsds, osLbdSo,ls tWH ofs-
tfteshso slshshdzidgs dn 0z dgs? WW iCkdodshisd d BJLSHONGES.

SPFT 4sts §560L0ls jiz4, Sissiste ™2 istfls jH jzvjis, ofs ISEEACH 0L HisE b j yjiise S diis>yjls GORs-
HAlsA W G0 sk J, &g tistizyde hiskd judk 2 txse, tied ditseLse0kdd hskdayjLof distsets fite jHiso0
tfis MOtz jdts 1) i, Jhkd BT & ¢ diifsiz-Lse0E jos. 3 Oftedds.ites, Jhkd yikse S BT yds iz s
Msdddud 2 X6 yjtedL 10 dsdusizls e jso0hkdw G0 fistdyd BJL LOPST, IS, ditfistz+Lizw fistdyLO-
Pl fejHiises f) SPF 20, s& GsXls EORsHASAW &0 hstkzdyd 200 Gdizs (10 gdiizs * 20) HE
Ysizizyjddv 5311s60.

v j& 9vhj bstse jit LOPlsT, Is jd Bistz 1 j OGS fits jHiisets BsSdtelzls BJsO- dizyd [2,3].

R jttfts jlsOydw SPF-WOSktsts0:

SPF 15 BtsCdtekjls 5S5Es 93% LA-B-tizyj?2
SPF 30BusSdeiz]ls 5¢sEs 97% LA-B-Eizyj?
SPF 50 BtECdtekjls 5SS 98% LA-B-tizyj?2
SPF 100BtsSdtlls S5 99% LA-B-tzy?

B 90t Ystddz0lsH, yists Asts oy dHodHEZOEA G (sdtf Syd, ote jdsW MlzissS, ¢ jseteOWdy j-

St st jadj d s.H.).
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At HOGGBEE iz iHse0dkdY LOSEEYOEZ0M+ o sy jds] WW Skdodshisd SahidisduinSdn tisd-
Ote0so fj SPF AWW jSlstss G0 shdsej 0&0zdLO M iSOzt~ R0E0C jtedhisdS d hs0ad jkdw LOwe-
tjGhses d WoSkdyjhSses SPF-WOCktstsO.

v HishisdM dkdw fishis0ad jeds2 yitd ¢isBatHI®E B E&ts tejhdis+ fizjHzshdj LOHOYd:

Rz jHso0ls fishisde dLizy0id* sBeOLYSo
Tonfudisis? 63 d ftsOaddls! jets iy LOWad jddz ™ d3 L&z0Jdd ik
RLEzydls s jtsts jisdy jiSd2 B30l jtedOz

Wt 40 Gozdudd hsdhisedhdn BJr0kdLdse LOPsT Bls Ze2kEoWdstjstoses dLitz-
ydddv, osLgsMdEShisd St o Astsds slsdsh jhdd se0hdyidr. radsjeidésd d dilsidhdods osLHj2-
fisodd LA-tzizyj? B tedadiisd ¢ dissh jeds nlsinsejti = LOPsEY - tfizishte St3d. A
fewLd f) Usdcs, diytfisd- Lse0dd ] fistzdyjLof dist: = it jHise fj SPF-Wdt-Ist0dsd WodzW jishW 80d " d3 His-
stz jedid ¢ Jhlksdhse ket L0Pdlk] ¢y d.

SPRWdtster tts jHiys0avesls fiss? AddadyinSdy fisjHddjddy did kddjtod e j o i j-
fise0, St j fsctsMoEsls, sisted>0tls dizd ©onhjde0sls vA-dLElzyjkdy, kjd 0k & NEd>OW e
otLHJ2Msadj &0 Soxlz. wlzh jhlselzjls HOO thdsak - Isdfo SPF-Wdkbtse: se0kdyintdy (Rdddyd-
nedd) o distee0kduinSdd (G jeoeter j).

Jec0ddy jhCdj Wdtzlster fiscizsP Ol vA-dLiizyjkd] d i jsBeOLEzEl jots o s jtfits-
olzes Ag jeed. s wdds Sldshwishv sCsdisehols, 0ot jhkLtt, tChdBjhLEE: d Hislzed.

WBtc0kdy hSd) Wit 50Sdj COS HAShdH Isdls0h0 d sChdH ydhSo, slste0(0tsls
d &0fijde0sls LA-dLEZYjbd].

Jieinizjkdi SPF T 4sts SedisduinSd o0>& 2 Us0tf o te0Le0BBISS | o SyJdS] hstdyjLof ds-
& n MisjHiise. iz jhiselzsls HOO thdsod - sdtf0 dGlstHEe dLizdisjid™ SPF: in vivo (%0 > dotsds tte-
60dGdLazg) d in vitro (o tesBdisS]).

In vivo g lstsH (%0 M dod Stec0dkdLE )

Glstsls g lstsH fydisO jishw "Listzsls " d3 fisOdHOtElssE™ HEZW Stfts jH jdzjddW SPF d WedzW jistiv G0dBSE ] j
PtesCs ditfst Lz a3 GlstHEd o offid Gdtsj. Jd oSE=y0jls o hisW GOk inikd] fstdyiLofds-
wsets Ce g0 %0 Sxiz HsBEesoatzAYjo d tshikjHizesh jj oLHj2hlsed ) Siistestzdtel et Soizdy,inise0
UVB-dLilzy jddw.

In vitro Gz JlssH (o tftetsBdteS )

Clstsls 3 lstsH dfiytfistLizjls OBttt j dLdsjtejied™ M jSistetsWislstsdz jisted HEW sy jiSd fitfts-
hsBdshisd MskdyjLOP distses S jdi0 tiscizsMolk dizd Eomhjdedist vA-dLEkyjdd].

Rz jHs00%d s tfisHe jtecOkdi! sted MskdyjroPdlskra S g0 SHEE2 HEhkzyhs? GoeSd
0LGs2 flsjtfjt1s LOPdlsT 15, 20 df 50.

Afj bted fshis0e0 fsH >0l StBBAROYdE StecOkdyinSdn d/did Gistc0ddyinSdm SPF T
Wiz lststse.

1. JUbsCtdijd: Rdl. Adi-ist, geetsho s un-d tzyd. Iedhkshisekzls ofs of)jn Ists jn fshisO-
o0n.

2. rdsShdH sdls0t0: G0t Wdits, Sikte00jls d &offidedjs vA-tzyd. At ofjn
bste jr fshis000R.

3. alzsdt JjlssShdHdB jhLsdizd jis0d (QotB jhLish): ndd. Adizits, HscdsMOojls VA T ¢ tizyd.
Yedhizshisokzjls ofs of) jn Istejn fishis000R.

4. IskdhdedSed T 15: tedhizshiselzjls stz S o fishisdej SPF 50, tsctsM0ojls ua-Jd tizyd.

A sted fishis000 disi=ls tisylsd dHdisduiz™2 &0Btte SPF -Wdiistese. JHEOSE, Shsyjords
WOCksstesd, stftejHizvEsPdd WoSkdyjnSlzes hisjtfjé+ LoPdisr, wodzw jistiv Csizy distsOydw dintfse-Liz -
& Wtz stetse.

v stfte jHjez jddw SPF AWW jSIsO difiizjrizjdsr - sBd jClstse dijtftsdzLso0dd B jlstsH tf jSistetsWis-
sz jistedd © iz lsteOWdsi jlsson? d odHss2 SBEZOMS.

utf jChtesWislssh jisted™ T WLdSs-rdhBdyinSd? dglstsH difikjHtse0hdw &ofsotstse d lso jtH n
9P jilse, shlso0diz 2 40 dLizyjkdd htfjSktetse tschsh jedv o ki lsteOWdi jstsots? (200-300 &),
adHddB2 (300-760 d&a) d diwis0Cie0nds? (>760 d¢d) sBEoMsWA Ntf iCkt0. Gl & lstH 0%0EdLo, o -
bstetsdy stftejHjkikd] MsHjtex0dkd o nised tfesdLesHws fts tiscish jhdts di Gshksnteshsdyd-
Cees Mo jisO o adHdWE2, LA- d RS-BBEOMSWA Mtf jSist0.
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0 tedhizC 1 tfiejHis0ad ji LA-IYjCster Holzm fstkiyjLoP diskr Cts jiiso ) 0Lt dz SPF.
10 shd 0sfydhf Slsts> j&0 HEd®O otk o GOk} E0n (4d5), Bis 200 HE 400 ¢dg. 30 shd BeH]®O0Is
slszts> jdz0 stflsdyihSow iskdshist (D), tis 0 HEs 2

.

P 30 40

t dMEzdeteq SUstcr BwROYEHES0 SPF

wfJClsts, fisslse jishisolzts P o fistdy jLOP distsdslz Sts jdskz fy SPF 50. Hjdssstedielzls BSEjj o -
fsClzes tstfiscfu iz Ysistshist G0 Heskws jkdd ofjcts HIOYOLIHO, She jdts o SBEOST Hizdlk o5k,
fisisisa jishisolzts P dr LA-dLbyjhd. IS HseEsP jGd™ fledmsHashY Jeod jiets GO 300 b,

wfClsts, fstslse stz P 2 fistdpy jLOP olstiscilz Cte joklz ) SPF 20 s ijls L0y s JeAats o ja-
hizs stlsdy Skt fissdshs g fedatkjkds f) SPF 50 St jdisds, st flad_jisjefisolzls ts dsjdh j2
htfishseishsd fiscizsM okt vA-dLizzyjsd]j. IdS tfiscizsh jhadw 50T j G0BEEHO jishiv o 021t 300 b,
b 97 160> Jd CBtOLHE MZOB .

BHTJCtET GOCEYHES HjdSESEdEss, Uss fistdyjLofdstr Skjd fj SPF 50 sB it jude0,s
Loyl Ji s dryP s LOP st s LA-dLbzy bW, Yjds St jd fj SPF 20.

TOMYls LBEOYjdg2 SPF AW CkO tfiesosHAE Ut Wistedslztj ZSOLOGERSD G, i diiseLE00-
G i Li0ykd? di soszdyr 1 [4].

SPF =CF > """ EE()) = I(A) = abs())

GHJ EE () T Atedls jogtsj Hj2Misodj dLizlzyjded™ f) Hezd®s2 otk o; | () T MY jSkte dizs jehdedshisd
skt jubses duiikzyjedy; abs (2) T fiscish jkdj sBtOLy0 tfied HEzdhkj otk o; CF T istfit0otyd 2
CeAWWdydjdis (=10).

160y,idgw EE x | weviskiyw tfishiss it T didf o jkzofudt0Bd of s jHilsOat ik o soBEdyj 1.

U OB dzdiy® OizH Otelsdz” j L dzOyjdedw, dMmiytsd? Lizj d3r j

[ dzd dz0 o tsdzdz" , dzd3 EE x |
290 0,0150
295 0,0817
300 0,2874
305 0,3278
310 0,1864
315 0,0839
320 0,0180
I Mmjce 1,0000
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1OmhudlsOis+ fedBzdLdls ji ds) LEOYJBdj SPF dyds i tshksha1s HOGGEEs Eis0ad jdkdwv.
L0t jidj tlc jHisOa™ jis fisBE2 Hzdidk TesdLo jH jtd? ko WOCksEse:

1) Cledfls jsses Hj2Asod by jddw

2) Rl jlzhdodshisd fsdd judses dLizizyjddy (Lydis* 0w, St S dLizizy jddW HOGG otsdd
HiSOHO,jis &0 Stsdilz).

3) Iseksh jidv hstdyjLoPdiseses Sisjd0

wlzBBts s fesdLojHjhd HEW ol R HEdb otk o HOOYBLSR] BjSO ¢zyj? (290-320) d
dstsy0W 0 tfisyte0osyd 2 SeWWdyd.dls, Ystkylics tedBhdLdls jkidsj Laoyiddi SPF.

w s, HOGG2 Witttz ORfdlsORE T j L0y jkd SPF HEw Cts jaise f) LOWat jhtrds
SPF 20 ¢ 50, fstizydidiq, fistle jshsojdts 2.7 o 18. sty jhhrj LGOYiddy GOdEsEs kb j
LOWe(z jGs TR, Usshlz disetz0 ftfishsaijsotse0i wOLGshist Sty jhistoydd tes dLosHdsje o Sty jd-
ste0ydq] ASTY.itecieB jesOkdais2. ik OdOkdLafistsafls IsstSts istrizy jdatsr j o jLlza1ls0kT, 5t odHds,
yists WOCku,ifCaR kistse jdt LOPls* Ot Cts jdss0 LByl JE s Gaef>)j LOWar jdiisets G0 L0SEeS .

Clsqf tejLizds0lsT sy jeCa0tsls a0xdshis b fisisso0td™ sty jLoPdsirn Sejdse HEW
isHise jisx{H i fstslse jishisod LOWat jditsets SPF WOk ifSshl ssokts LOPdsT. Isists jBds jkd
HISE BT BT o jte jtT, s e jis0 52 HlssHiCl Hj2hsadl jeds BB jijyded s LOved jkiizts
LOP sz tsls ote jHGSES osLH j2sodW fistd jydses dLiizyjddv.

Iy jddr § AChY jtedd jdis0nd " j HOGGR T J, o fisesCiztfishisd f) HOGG: T Bd ddisjtsolskzts ', tfisL-
oisWEsls fH j0ls o atsH 15 Istsds, uists faftals jiscugnS i SeNdisuifCd s iniiso0 fj SPF-LRW jClstsds HO-
Sts dagj ol jeHO fsslse jishisolzssls LOWat jdd d HlescLosHds ijds R0wOCk jisdiisdSods. I fwid f Asdds,
lsafls LOHEZA0sAWY 5 GOS0t BE ] BJLEYONG T 060ksE0R Sshd sy iiCdR feiHfiso SPF-%-
W jClstsc.
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hedasd s jHdt jbdvdd o sBteOLY . Istsho tiscsh jhadw tied 1603 fils™ RS jist0 HEW st jBOdd2
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sz tfisczs P jhow tted 1042 it ROtOCls jist0 HEW Sz jBOGgR C-O fewLj2 (HiskzdhontedH ", cizd-
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Isdizy jdd 2 vA-Nf jSlsts 1CHiste0CIsO Clitoria ternatea (tdhzdsS 3) ROwOCK jtedLiz jishw fikzjHiz-
=hdhd shisejedshisdd:

A AriysCsj fisersh jadj 9 LA-BSBEONSH (200-400 G): Otk 2 ZyohisisS Mt jSiE0 Hjdssd-
fistecftelzjls LzOYdls jizds iscizsh jidy, ulsts hodHjlsje sk jls 5 Gozdydd o AShste0Skj fits jHddjdd2
) Otelsdz0lsdy NS 2 MistelzClsiztes2, o yOmshshisd, teOLEqyd Y - WiksEA & - fisjH]@iGd2, 50SdR SOS Wiz0-
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M dls MadHdlJzfisetsea0ls+ 5 GOkdydd &JhSseSdn Isdtfse Odstydodse.
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dso ' 7 fSHAatHtSe & OdZOdzdL kz. RMCEMmMmise j dedegr 2 d dzls j dz
sBEOBGSE dJdisetdkOydd, OslsdOlsdL GEEsPsMC OLCad]
Mots2Mise ofdy M aciPmMiik@lstcdo O sy shdse d j &Of 60O
o ~d@dd: Iisttjlduimcdy w©OMYJb", ydiwtsadL Oydv

{BMEYHO! Isw ftoj dizh j Mise O fifdzdinCjtsdiefjdzdL O lxftdr@rjsdzj HdS o ¢
(ftesBdzj 5" ddelsjteftejlsOydd, LOadMmddisMmis: ls H Odzds
dzso " | oL @3y desflsd © MsLHOd &BOLjtcdOdtss d dzj
ksds o8 RddBdqd BEZHENjCE.

a jesHEY RdddudhSd oS ¢ jd jtedtslzsls tsetetsczdi ™ j 5B jds ™ HOGh Y - tsls ASH jtecck JdalsOdz- -
G R tojLizdsOstse His HOGHR T~ st jSdWedisets disH jhdteso0hdw [1]. uteOHydshkY j GlssHY 0d0-
dLO LOYOMskzes &j ftfishisBd AWW jSlsdfodts sB0BOSY 005+ d dsls jtetfts jlsdtesatis! SO Bt s
5Bl j& diwWistesOydd. fhisedj LOHOYd o Rdddd, sOSdj COS tfieschksLdttodhdj hot2so Gsora
st iCle, stfisdidroydy hddlsjld did 0kokdL ffiCke0t drn HOGGY R, WodWeslksiw e jLo YOS
e & & d gzl L&Yz drm o ydhkds itk - tinizishse.

AZOGSHOLW GJ2testhh ™ d3 fjlswds ds* By LeOydsdz- b NsColsdls? otejdw, GjsBrtHAES
HEZW sBEeOBBIS sz HOGGR Y -, dn Btec0kdLOYdd d tsHetktaSd o fsslse jishisedd i) 0N ddd bste jBEs-
00aWad.

IS orHjidlst fizjuz=Pdj shbksedrj woYkOetjedw diSizihise jhdkses  dlsjkzjSso
o ndasdd:

1. ujsted d Oy jlsr

2. CChtfjteddz jdals T, sydWistsa$0, fBtsts of 0OkdL HOGERY -

3. IBlyjdkd] (Usdsh+ o teOL0BESj Okestdlsdtse sBEOBSSSd HOGGY R d dn Sdtfdivydd
o GBS Shlsj Rdkdd)

U jisted™ of teOfyjis*

Rtz LY diyClziflse jaads 2 ofdals jazdz jSls, BY s> tftesclsLdteso0ls wOLkqudkT j hots2fse
&t Szt d dsols jteqfOdztse, Is0Sdj COS bz jtecdw fowid), fitf jChte0d & j fos2hise0, teohsotsteddsstyis-, fiso-
Bt dshis o k.H. Gl gLotskvjls GOk LeOydls iz b hisStolsdis ot ik d toifizteh ', GisBABHARY J
HEW gsdnCOo &sor~ oM fise f stfteiH jdidkhk rGd hos2Mhise0did. JHEOSE diseHO, 0 o GJSElsst A fik-
YOWn HBBEAGS YoM, osLadCosls shdeSd d Gdsydshisd, NowLodgd: ™ j COS 1) djlssydshiswad o LOHO-
004037~ ostfisshOR, KOS d i) GJhse e dhisosds dhSizhhise jidsets dils itz Skso.

Wit &0 et jylsiveshdj Entfjad, fizP jhsokzesls 50S>J tesBhjd " tfiod odjHts jzdd RR o Asts?2
tsBizOMisd:

b wls0lsdhisqyinSdi shdeCd: FlHitd gondadses sBzyjgdw yomsts fisHe jtex jér fisolsd-
fisdyjnSdds sh S0k, shse jkds ied OBl ) Sete0ddy jdd Fdid &0BBORd HOGG - dizd 1Shists0tfts-
wvydd &0 Gse™ J d GJdiiiziHse0hkd ™ j tekofsd.

A Jishizshisodj WoLoyfSs? o jietfts jiscftslzjdsshisd: dised]j dsHjkd oiSizhise jhhkses di-
st S0, shisB bkt ctkzBsSd] GJteshdkr j fijksd, tieiHhisOatwesls fisBs?2 ¢ujtsirJ whdSde, st LO-
IstolzHdzw jls tfstadcB0kdj WLduihSdm BJr0kdLBBe, Zjx0Md- o thdse j drn tfieselkbLdtslz jdir fos2Mse.

A W jsBAsHAEMs SOy jhise jddr m HOGGY A: studishis! tfesctsLss dqhSliziise jhdksets ot ji-
L jCk0 Gotewdslzts LOadhdls tls SO ifisad sBRYOBSH AR HOGG . W sy J did & jtsddrj HOGET j
&isctzls tfisdo jiisd € shdBsybd3 tejLizde1s0ls0ds.

CChtf jtodds jdls ™, sydWietsaCo, fests o OG0kdL HOGG: -
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RNCENMso jGh 2 disike Sl dhtsEiLizilshv HEw OolssgOsdLOydd telisdhdkm ASht jedds.id-
kO~ ey jHizts, K0S COS HELAteso0kd ) te 06 jdiste, Sodistesiz s jdstfjte0lskzte, fidjhdedhdj o
5.H. [2]. Clsts LiEOydls jizdits tsor 0 jis tissdLosHds jiAdtshis+ Z0BsEOkstdd d kg0 ls o jtesWisdish)s
yJizsejudiss? shdetd. JHEOSE NizjHizjl s, st wj2tbskerJ hdsd T st ohjets dh-+ dd-
Mlstelzds jdls, Sslstste 2 iz jHizls dytfst- Lise0ls i shisttes>dshis1 &, YohSee2Clz diCihhise jdd 2 ddls jd-
EJSh tfsiizy0ils dewstdoyds dL REsibkis0 d Jjés BOL HOGRY R, SBisErj dgseks fsHjte> 0l
shdBsSCd, 0508 Solsster j dtselzls osLzdCO- o to jLizaIs0ls | WSy dsthdtsso0hd fogs2 tescte0dd .

JydWistsoC0 HOdGh Y :

RNCEMhso Jad 2 dilsjzz Sl det0dls 00>kt ki o sydWistoS HOGE - ~dBdydhSdn 1Sh-
e jdilstso. et disyds ditfistLo0k! HEW Oolstsdi0lsdyjiSes tBHGOLE> JEdY o 0G0kdLO fitfjS-
BteOdzAtz = HOGG -, ~esBOLBeLORd, BdteshSsydyintdn dLEBEO j&d2 d .H.

A uhSstejkdj hBstd HOBGY R: diSkzhfise jdk 2 disittjCls BEMls stfsdddLdtsatist tes-
Y hBBEO HOGGR T -, EOtfiedd ts, f) tsds 1t OHOYsdodses ASht jedditis0tGiset HALO240, tied Cs-
ststetsc stz jHizes dj AShY jeddsddis ™ o BAteOEIshw 0 shise  tejLizi+s0lte HisjH HizPdm ASHY jted-
B distse, YssB Y BB &S BT EzE fkizydis+ GOShHdRoE1d 2 5Bl jd3 dewstdoydd o Stolky02hd ] itesSd.

A eisBizjds0 MM bR o uditjkd?: binsssew G0 Hishisd> jad™ o sekomsd OaksisksdLOydd
d 00kdLO HOGER Y A, dhSizhhisejdd ™2 ddlsjde S &2j oficHO Mshtsid WWW JSsdods ftft0adwis+ v fis
fds>drad o ydhtdisjiz-drdd LOHOYOR, st jBz=Pddid 2y jlsd didisy jfise® WoOSktstse d oLOddhs-
HJ2Msod" a3 >{Hiz BOLEdyE " d3df fidhisjd0dd.

JBlyjtdy (HsHH]e>1S0 t0Le0BSISCd Okestedisdsse tBiOBBISH HOGEY A d dn StdtfdEvydw o
~qBdunSdn nisols-=)

10Lts0BBIsC0 Otzetstedistse SBiOBEISCH HOMGER ¥ : f) g+t diClhhise jausets dilsjde S0 dis-
Glzls B s+ t60LIeOBSISOR ™ ditso T j Odzetstedisds ™ sBteOBEISS HOGG Y -, OHOYIsdteso0dkh T j isH AdidynSdy
LOHOYJ. T Otteddz jte, i jets sl Gsybks fisLHOo0k Okesedlsd™ HEW 0k0kdLO Y jSktodzidrn
HOGG TR, oWt jdd LOCHHEM® et 2 0 BACEshSsYduinSdn dLsao jtd™n ded sYsdadLoydd
OO jistetso ~ddzdyjhSdn tejoSyd2.

A sthtdevydy odestsdsdgse: dhSEnsojhtr2 dib it Sk syl fsdsys B jHdtdls-
0Lk j Okzestedsi T o GssHY o jHdwzs hdhsidtz, hYshsehkzts t6jh 0ok ks & j ~ddduinSdj
LOHOU. W OtftedB ts, tstd d3tsclzls dftzls jotedtetso0lst djlstsHY ds0 dlatitsets sBlzy jdad™ f Iste@HAYdtsdads ok
B lstsHOM stz jSzdtettsets ditsH jdzdteso0dd HEzW tftsdtzy jidw Bisd,j syt o &OH G+ HtescdsLise.

RiYzLs00Gd] RR di4dls, SOS d tisjdiiz jiise0, 50S d & jHshsosSd [3,4].

S tejdaiizm jhise0ds diis>its sisthisd:

b ohCstejddr j difiikinse0ddw: dhSzhfise a2 o it jCls B>ls Laoydls iz dis EhCstedls
iy ~dBdyihSdn tisSerisd?2 d teOLt0BEISES.

A asgahow istsydishs: dhiStzifise jadr2 dis jid jSls sy ls s st ssygshist fesctisLse
d tejLiztzIs0lstso 0z0EALO HOdGh T F.

A Ppolssdi0sdLoydw tizlsdtdrn LOHOY: diCizifise jdatsr 2 oftals jiztzjSls shosBE>HOS kyjhrn sl
(SIS S RR0LETS L

A g jidj L0sts0ss: diSizifise jdd 2 dis jkijSls isdstsc0jls fdoLdis Loke0ls &0 nddsdyd-
hedd difejHse0ndw d E0LE0BEISS.

A LsCterlsdj Gsorn osLassEshisj2: dinClzhise jhbkr2 dilsjitjSls fisLotiv jis tojhokst tist-
Bl Jg", Clstste™ j 0z frudfsOdzain- dzjteOLts jH o .

WJHBNsOSd dintfistz-Lse0kdY RR Asts:

A it jBishis* o Bt N ofn 58I jB0R HOGEG™ A: HEZW AWW jSdotsets WizdSydistotesa0dka™ di-
Clzfyfse et o jit iSO ste jBlzEskiw Bt hdj 5Bl jiT o FisCECOyfse jdk R HOGRT R,

L utekzHshisd dus jttiesoydd: Bhsed]j gsHied diSEnise jahses dasjekziSko s jHisos-
wesls fises2 gyt whdCde, ysts LotelzHEw jis tisddd0dd ] stets, COS st e0BBISOEL.

A tdhS 4t jslzyjkd™: dHjzd RR diselzs BYisA fisHe jtex ji T tjjsBlzyjhdEs, st tisdots-
Hdls € tfisks jte ftfshsBhshisd ¢ tBSBA jddts.

A ArisCdj L0k (&0 t60LEOBISESE d otz jHs jtdj: OLEOBESO d adsjHs jdd j s jds ofClzh-
flse jhdasets dzls iz jSIsO dasetzls BT s+ Histesetshissw dfdid.
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L ClyjnSdj astissh™: ditistLsa0hd,j qhSifjse jaises ds ji k0 o Rdddd fsHbdd0 s
tevH Ascy SR ostfissise, SONOE=FRW B jLstONdShsd, ASstsedd d ke jishise jadshisd LO tediddso-
dBrd e iddw.

1 0Bl j 57 ttets jizd] et e jHd fiskzH jdisse d tisjtisHO00ks jti? Lo jtefdis k0, Calsister?2
COOEAY dhtist Le0Gd" RR o 60BSk . TiLlts0lsT s jHisOot it GO tdfiztSj 1 dd>.
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M ek okdhnisdsO dMyfsd Lso OddY RR o

S0S adHdts dL tfte jHis0ad jid ™~ HOGtOBMs SSstzs 98% stftesh jhh - fskILz=kiv RR o t0-
BBISJ, Yledujds dH1didHde- s Ysylsd 60%.

RINCAlse jdadz 2 oftzls jdzz jSls T dgsFdz 2 dqzistolzds jdals Hi ~ddscfyinSdm diiyiziHse0k0? d te0Lts0BIS-
&S [5]. Slsts tisLoatsi jis EnCstecfist s it ™ difikzjHse0dkd?2, gsoriidist ssydshs! tesctsLse, OolssdosdLd-
totso0ls! telzscfladz* j LOHOU] df sCteOisofls* teOfnisHT. 3 jidssiste &0 fiizh jijsolzesPdj tscteOdacfyjdec o tftets-
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WHrpenvenTsl Xi |Macca. k Maccoeas gons, % Iena, ComepikaHHe KOMIOHEHTOB, KT 11
benka Hupa YrneBogos|ButamuH A, mkr| pyo./KT |benka|XXwpa|YrneBofoB| BUtammH A, MKT
bune benpa MHAEHKK X1 81,1 20,6 3,7 0,0 6,0 350,00 | 16,7 | 3,0 0,0 4,9 93,8
batar X2 0,0 2,0 0,1 13,3 300,0 340,00 | 00 | 0,0 0,0 0,0 0,0
TbikBa X3 0,0 1,0 0,1 4.4 250,0 130,00 | 0,0 | 0,0 0,0 0,0 0,0
LLINWK CBHUHOM X4 9,7 1,4 92,8 0,0 10,0 200,00 0,1 9,0 0,0 1,0 81,6
MenaHxK AU4HBIA X5 1,9 12,7 11,5 0,7 260,0 300,00 | 02 | 0,2 0,0 5,0 3,0
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Manpwuka cnafkasa monotas X7 0,5 14,1 12,9 19,1 2463,0 550,00 | 0,1 | 0,1 0,1 12,3 1,2
Manpuka Kon4yeHaa MoaoTan X8 0,3 14,1 12,9 19,1 2463,0 570,00 0,0 | 0,0 0,1 7,4 0,7
YeCHOK CYLEHBIA MONOTLIN X9 0,5 16,6 0,7 72,7 0,0 32500 | 0,1 | 0,0 0,4 0,0 1,8
Jlyk CYLUEHBI MONOTEINA X10 0,5 8,4 2,8 42,6 1,0 410,00 | 0,0 | 0,0 0,2 0,0 1,1
Conb NOBapeHHan NuieBas X11 1,6 0,0 0,0 0,0 0,0 18,00 0,0 | 0,0 0,0 0,0 0,0
Caxap necok X12 19 0,0 0,0 99.8 0,0 60,00 0,0 | 00 19 0,0 7.6
Mepew, Y4€PHBIA MONOTBIA X13 0,5 10,4 3,3 64,0 27,0 400,00 | 0,1 | 0,0 0,3 0,1 1,6
Kopuanap X14| 0,2 12,4 17.8 55,0 0,0 770,00 | 00 | 0,0 0,1 0,0 0,9
Wroro, Kr 100,0 CebectoumocTs, py6/100 kr| 32717,86 JHepreTM4ecKas LeHHOCTb, KKan| 199,7
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Beo, 6anaHcoBEIX ypaBHEHMI | ‘ | 17,7 ‘ 12,7 3,5 | ‘ ‘
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G ihzh jS o ho jishwv w2y jeshCrhist &0 5-7%, 0 Csheo jihdw Coteg0 hdd>0jishv &0 8-12%.

SOBEsdishsH X0 d | HEB0aC fizh jise jhdks Edkyhosls Coydnkses HesHEzSydd: giedHOEls
&tz sseltedz 2 odH d Ehdikzdedls sCtedfiClz 3 jisC0. RA tfieddjkjkd, B ihtjuded s ASEhksddy-
nClzEs ovesHE - >0l tOhnBH Shtedise G0 12,9% d fser 0 jis w2y jkshSshst G0 14,3%. s0tsisd-
GEAHYT H2Msokztsls COC dssP T j OdlsdsShdHOds T, ZCts jfw Caz jlssydsr J B idzBte0h T d dj2lste0kdLizw
fhotBBHEY J tOHASOEY. Clts &j ks azyhojls tfiesHizCsdodshis, ds dizCte jtiw jis ddidslzddls jis
sy, fsorhow Ehss2ydetsh)st € LOBSE jo0kdWds d fisnteOddshis+ fscsisow.

ubot jBjehrj kjrbsisedd tsdLotHised Ctkdtse HEZW  isdyjosHisad olkEy0Esls
dldse0ydhi T j dssHY, htejHd Sttt - Shises) L&Y idd) diddls WittdJdsoydw. AL jdsoydw
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Cteciso LBOYdlsjids tiso M0 jls dn oflsOlsjzAdlzs yjddishis4, tiejsBteOLkzY fiksyd T J sc0hduinSdd
fisdHdtd™ o gjeSslznotvjdrd Wisteds™. Clstsls eyl s judedls Yisor M jad] s joishisd
tftotsls jdz0 %0 15-20% d kzo jizdy jdd.j Ads jteC jlsdy inSs2 Y jddashisd Ststeds0 G0 10-12%, SHaote jd3 jddts
teOLtelZNOW OdlsctfcfsOls jz2dz v j 9 jfiso0, s0Cdj SO WdlsOis™ d duedBdistte tstsls jOL. Stetsdzj Istsets,
W.iteds idzisOydw sSOLY o0 ls SolyEz iShlsd stsydl it Gt osLHj2hsad &0 fdh jodtds ik1dkizEs fd-
fisJkz sy r: tBse0NO jls Csteds HtesBdtsisdy hSddsd Sldskzte0dd, htfishthiselzjls toLadisd® itz jL-
B2 BaSesWizstr CdhjykdSo d kekzyhojs fshisswhdi Sqhjydses Adisitdw, yst o Sodjydksd:
dissed ZCtedtfiv s dasdsizizdisdls o LHBSteiso § tfiscofyr.

G Cstsidyihcow AWW jCsdodshist Wit jdisdteso0hi n Ctedise fieswodw jishw o fdd>dedd
stedy Sotediziddw G0 8-10%, zejkdyindd s jHddhizssuk~ tedadiise &0 12-15% d e jadd
srte0deshsd tsestsoW 0 3-5%.

uot jBjhh T kjrbsisedd sBLOBESd Shthtotets frteaw saiftfjydodsls orfisy02bh jj
Coydhisets d BJLSHONGSHS+ HesHEZSydd. WO GOYOE LB S0y et finsHdls SBWLOIS jidlzts s jt-
d3B6BEOBEISCEZ HEZW 5B JLLOLOM do0dkdw, O OntfdteOydisdd ™ J hdhisjd " Yskdbshisa & ZHORY s g d tis-
Mssteshkid]j oSEsyitdw. stsyjor J ksindstsedyinSdd i jddwv eCesyosks:

1. Mejydidbhhsj duideiyitd) HS LOHOGEGE? wWie0Sydd (0,5-3 &) f) tisdsshae
dGlseshsiz jayols A HissBAE G~ SohYizjChse;

2. ArisCelssydts fddh dedkd] Sthtfisijdistse i) et ashist = &gj st 0,25%;

3. Zz0HwhizEs s jfizsolzts sBOBSISE f) teddsited i daWis0SEonG - Zsksetss;

4. RGHsOYdRE T § hdhisiG " MJHSEhsGEES o jddW s jtedtz0Bdi G = HEBOOES.

JisBets akdd0ddy LOMEEM o0 ls tesydnh cte0dkidtso0ndw, cH] tedhidwesishv: 1Chistel-
Hjte " -CtoOtlzdzvistste ™ i to jelzdzftelz jogts2 iztslsdtsinis t5; dgetaso jdadi ™ j fidilsjc ™ sRkOMH jddW; OL jted ™2
Cotistetsiz! 6 jsds jlstedd d ftesydtshisd cteOdlzdz; 00SkzaGOW festfdisCO W jteds jdist ™ did e jOt0ls0dsd.
Cld tej jhzdv tfisLotiwesks fisnt0ddis! GoShdBkd tdisls jz e ojh jhise, B htfjudis* lstydlzts toj-
Ydtflsiztelz of fsLHO Sstecg0 fy iy idd dgd WLdSs-rdddyinSdid R0te0Sk jtedhisdCoRd.

wsots jos jhd " j s jrhsizsedd tSOL a0t LiOydls bt oddvhd ] &0 tdisols jz-dizts v jddishis
Ctesse, ZEzyhow dn Ehesw jdshist, BdsEsedu Sz yjkagshist d WWW jSsdodishist ditfistLiso0ddw
9 M dotlstsosHnise J. WM J e jHis0atz b Y ShdsedJ O jSis* Astses odzdWadw:

1. adsls jRasesedy i, G stHT sB0BsSd T tsw,

AdisCiho jtehdV: RitfstLso0hkd] W jtds jdisOsdots? d ddStsadttsedyjhts? sBtedBsSSd,
GOtftedcz ite, Misjoses Nieslk0, YisLosd™ jis o idis! fisHjte>0dkdj BJZSO, 0kdhsSdhesls d edisoddhse
9 Cstedj. Glsts 50CMJ dlzyh0 jls Ehotsw jdshis Sotedz0 d dd>04ls fiisH e 0ddJ 0disdtfdlsols jz % = o -
A ifise.

REOSIsdo0ydw 0dsddls0ls ji2dz 7 0P ifise: 0tfedd ts, o fis] histe0dw jishw edzdwdd i dzeded-
ststetso Isted[tidd0, st itfshsshiselzjls &zyh idk 4 it joOtedo0dkdts B jtCse.

2. U jlezdyjnScow sBteOBBISEO.

G ChlstelzHAftes00hd j: tsH osLHj2Msod i o fisSies HOow jhdw o igY itk Eakyho jishw
Zhetsw jostshis+ zetz jotsHise d B jdzCtse. 3 Otfteddsjts, Shzj2Mmis jtedLOydw Cte0Rdz0k0 Hjk0jls jets BB jJ His-
szt & HEW W jteds jdistse, O teOLtelz jhadj Sz jlsyOisSd sBEjeyQls 1 ite joOtedolhd . Ied Ustsds zdd-
Uss>{0Eslshw ots jHE T § BCtesiec0kdLi ™ o ssShddr.

teisyOtedo0id] d s ikdj: Cld GjkssHY ko jkdyde0tsls fdisol jz bz v jhashs! L ths-
9" n LO fpy s eOLtelz jladw Sz jlsyolsCd df s jsBtoOLsa0kdW SaORd30L0 o (2 jeClzotw jdiv j Wistsds ™.

3. vl il j LOIsteOls 0 Sistsdkp.

RifsELEo0Gdj olstdui™ & jizsse HdF jos? tesdr P jgashsd (GOt t, MBrase
dizd Ptetslstse) tfisLotsd jis fikdLdls HEEE Hsteedn L jthso n Skttt jdiste BjL tfisis jted fdisols jids2
yjltshisd. Cks Hishisde0 s LO fjyls Uit jte0BskSd K0SdR B0k jtsdOise f) Hedds jditkd.ids fisots jds jd-
% S jnlstsed?.

4. Lizyb jidj seE0hsEiYlsdu SR hots2se.

U jrlstsedd sBOBsSS Stehse (BOtfeddjts, 1ChtzHteso0hkd ) kiizyhosls oz d Otssdols
CBstec0, Yists so PO jis jots s jHOjdstsMis Sdetslstr did]. Clsts ShsBjitis 003t HEW tfse ™ jhdw tists-
HESsdfoshisq f)jt-NSRELY2se jdk T m sy,

5. uB0ZOENdteso0duyshis+ tOydsho.

72



dsots jl3 jit v J lsjrbstsedd tfsLothwesls fisLHOa0k HisddistOydistkt ' j fisjhd, hBokodkhdtsts-
o0%E Y j tfis of) j&3 djsBatHABR & tdisls jzd & oM jhlse0ds (B jtzSOB, ket josHOR, odisOdsdh0d d d-
2 jte0z0). Clsts kzo jazudo0 jis AWW jSlsdodishis ditfistz LisoOdedw Cistecs0 &0 101T50% LO fyyjls tfisorh j-
Gow 4 jte joOteddshisd HofsOls jiz1dr m 8 M jfso.

6. Lss2ydotshis? € AteOd jhdts.

WSt j ks jagstsedd (Gotfeddjts, 1ShstzHdtso0hkd]) Nkd>MOsls fisHjeM0ndj okocd o
Cistedsj, Ulsts zo jzdyde0 jis fitesS jet nteddjidw His 6 g jfwvy o BjL s jted SOy ifise0. Qlsts Hjiz0 jis Stteds0
Btz MisOBdiz- & 3d Htedf IsteOdzhtfstelscftesoS d mtsOdzddd

gIre s RIN LS JRUCTOVLTS

1. ¢tHsBOJo0 3. ¢. et iCsdor dist-Lse0ndW Hesedsisdise d tfisjBdslsdSse o fists-
v Pz jhaiss YsdydosHiised /. ¢. ¢iHEBOjo0, &.S. Jjis0fse0 /3 Okzyd* 2 Mizted0t GskisHY A Zyd-
L gy 2016. - —2(7). - 2016 [CzSistetstatz 2 te Jtztefn]. URL:
https://cyberleninka.ru/article/n/perspektispolzovaniyaprobiotikowi-prebiotikowv-
promyshlennonptitsevodstveH00 Bt jizdw: 06.04.2025).

2.v0&0 G. i GOhJSEk ~ SOS Ok-ls jtedz0donsets dhistykdso BJzSo o Cteduiudd tisdyr:
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J1rrRUcs AIR R

g sARC GU[ M {
{ lcrReu ¢ R

{ 1
{1zrauvl 11 d1

urs 641.517/.54

tor1torfuvsd trArltovovt 3 1 RYSLsOfJtREVLLL T

A. 1. _FJo0HO, 6ts. 21- 3 (U=)
WOYE 2 telzCosHls jiz4: COGH. Isjnd. GOZS, Hyddls L . dddiste0lkta

{ OL OB 5ls0dZ0 to] Ysitdddes ®zdH jCiigiStedsdd ) d i Sdz L 5
fMrto! w, o' tcOh jdadesets o sOdzddzd dzctcOHME 52 5B dZOMiIsd
Misjodd o fsHESCl] o COyjMmsoj MO-OLsLOMR) ddlsj d
O tOL tcOBSIsOdzdz” 2 JtetsHEZSCIS.

A Gomsswh j j ots jigW slsBgy0dishw IsjdzHidydwW tesiisO tfisists jBizidd SsdHdls jehCdm dLHied? o
HMJtelsse &0 tie jHtftedwisown B jhise jkdtses Ydisokdw. & Hiskzes? sttt ', fisjHd GOmjdjddw fiso-
Gsodlshw B4 j EH 2 i dLB T stydks? Bonis2 ks ji0, yst tiesetydisiz s tOLkdyde ' j 0kdah jesotd j
LOBIsEZjoOkdW: tYdtejdd, HJOBSS, fjteHJuds-shizHdhisT J  HislzedJ.

useronBs Bistedsolsdodds 0O, ks jeHYhER Y &3 YeOadlsjeisosd Tshiid2mSE2 A jHjt0-
ydd, GisBRBHARO te0LEOBELEO HiesHESBe, Slso jydEhdn fisets jo jdd ' ds Iste jBso0hdWeE B LSHOMd:S-
fisd of SOy ise0, fifshsahiselzts Pdds fisnte0d jkd Lk &Oydd.

alzh jiselztsls oyt iHso0dkd™ tfs L0 jdj OR0E0 &0 MOROLELOMG Jddsikd, Ui tojLizdIs0ls0ds Cts-
st sty itk fesHEzC T gsells YeLdydshdiesoiksiiv O ddLSsCodsted2dk ™ j [1-4].

A AsshE soh M dte jddj Onfistelsdd jdis0 GdLSECoksted2d% A H i jtsso, o Issds ydikj i dinttsd--
Lso0kd jd3 tsOmiscfls jz tsets frisaw, o 0P jhdkses o sOzdhkdhetoHnSs? sBEONSd, SttsjHjdwW jls 0Ckskz-
Oz dztshyls+ tftetso HYGh ¥ = iz jHiSo00k02.

JBI jClsaz itz jHso0kdy o HOGES? teOBEsj Wakweskshwv fishisOadwshdj ©0LE0BOS 90 jdses
HAMtels0, 0 dazjtds: s Ce0 (st ua 021/2011), ayCd0 (Ut uva 021/2011), hdtftekdS (4 Luw 1994
93), w2yt Slztedlzs (Ut ve 021/2011), MOROE-Y S (Ut ve 021/2011), filsjodw (ut ve 029/2012)
[5-7].

AJz4 e 10BEIs T WarW jishw ts0LIe0BSISCO tojydtflsizte™ BdLSsSOwsed2hs6s HMJtelsO i dtfsiALts-
o0hd jds tejedBhk0k2d - Cistfstjdiste.

r&v Hishisd jdw tfishisOat jdhks? yjkd GisBrsHAMGE o tfistddls ik jHizeshdj LOHOYd:

1) sHBSE SRSt tiyjgkizer;

2) t60Lte0BBISCO Hftets JSIs0 to jytflsizte™;

3) Bslste0BBISCO s jydtflsizts ™ o s jnbsEsedd HsdLotHiise0;

4) et sE ] flsdy inSow sy jiS0 sBOLYSS.

r&v dikryiddv ekdwidw LOds & MOR0E0 H0ROsLOR jkdl jiid fisjodi? BT @ eddwists b j-
&dJ e0Lte0BBIS0l tfists JSIs to jyjtflsizte ™, YsHelssodls+ strisk 2 o SdbtesizAd 2 sBOLY ™ d s dfisd
dn MeOaddlsjedlzs sy jush.

Rk jHEo0Ed ] tesosHdEEm+ o 4 UsOYo:

1 1-r2 Us0ff T te0Lte0BBICO Yios jSs0 tojyitfisizte™ d ks jstelsdyjhSd? ereiste sflsdz0dk-
s6ts fsH e 0dd adshddses Sdtsi.jdiso HOROEELOdG jddlsjdv fisjodv;

1 2-t2 AsOYf T tfisHBsts Cscittsdzjdaistso to jy jtlsizte ™, sishshivhdaiw € dsCOhdds HEW HOG-
tisets to jodtshO;

)| 3-d2 U0t Ttz jtfste Hiise jdd0w slste0BISSO tojydtfiskzte™ o s jrtstsedd tesdLotHiise0
f) ishisOat idd jds hislzshisezE=sPdn HESEE jhisse, K0SHR SOS: 0%k Bists0BBISCd tejyjtfiskzte™ d Is jrdsdis-
¢dd &sovn d Wtz Jid~ BZSH (LHikd?), s jrtdSs-IsjrtsizsedydnSow o SOk Clzdwydsddiow Cotls ™
GO Hf jtols;
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1 4-v2 UsOtf T stecOds jtflsoy jhSow sy jtSo sBOLYse d 0k0kdL tistiyjbdk ™~ HOd%G Y -
H jelzhisoydd.

10Ltc0BBISO Wdtsds jladitsets BEEHO tftstsLotHdkOn+ o fistikejshisodd 4 fuus 32691-2014
cunlzed B jhise jawses Hdikokdw. IstWHES ©OLEOBEISSH Wdkg ikt~ d G A BEZSH d dLHjkd?
%0 tfte jHtftedWisdwi 5B jfylse jldsets YlsOdwe [8].

Jecohsiz jtisdyjhcow sy jkSo o hosts tyjtjH! BY @0 ortfistdjt0 fs 4L 31986-2012
cuhtzized B jiiso jkhses dlsOdkdw. JilstH BtecOhsE jYsduints? syjdSd Soyinlkse0 tesHEzSydd 8-
A jiise jedsets tdisOkdwe [9].

A jteo g UsOtfisds fisOs BSHIEdtse0kd] teiydtfisizer, 0¥ Bts St jdisto HEY tOLEOBEISSH
GLCECOEBtEd20kE6E HMtels0 (tdf. 1). JBHjkdbso0kd] desosHdish ted tisdshd hdkteiCh-6d-
ISSHO.

AaHHble Ha NopuUuIo cTakaH4mka 120 mn ceBecTOMMOCTD|
KoHTponk |
lNpoayKTbl 3.U., Kkan|benku|:xupbl |yraesoapl | NKLL. BONOKHA|BUT. A, MK BUT. C, mri |
TbikBa 7,06 0,32 0,03 1,41 0,64 0,00 2,57 5,11|
Ceekna 6,301 0,23[ 0,02 1,32 0,42 0,00 1,50 0,94/
LLMnoBHKMK 16,35| 0,24| 0,11 3,36 1,62 0,00 97,50 11,70/
HeNTOK AUYHBIN 21,24| 0,97 1,87 0,00 0,00 53,40 0,00 3,19|
Caxap 35,91 0,00 0,00 8.98 0,00 0,00 0,00 0,72
benok AndHbIN 6,19| 1,43| 0,00 0,13 0,00 0,00 0,00 4,00|
Caxap 17,96] 0,00] 0,00 4,49 0,00 0,00 0,00 0,36/
HMenatun 533| 1,31 0,01 0,01 0,00 0,00 0,00 8,24
HenatuH 533 1,31 0,01 0,01 0,00 0,00 0,00 8,24/
Caxap 102,94 0,00| 0,00 25,75 0,00 0,00 0,00 2,06/
Wroro 224,60| 5,81 2,04 45,46 2,68 53,40 101,57 44,55|
Obpaszey,

lNpoayKTsl J.U., Kkan|benku|Kupbl |yraesoap! | KL, BONOKHa|BUT. A, MK BUT. C, Mrib
TbIKBa 7,06 0,32 0,03 1,41 0,64 0,00 2,57 511
Csekna 6,30 0,23| 0,02 1,32 0,42 0,00 1,50 0,94
LLIMNOBHUK 16,35| 0,24 0,11 3,36 1,62 0,00 97,50 11,70
HenTok AanuHbIiA 21,24 0,97 1,87 0,00 0,00 53,40 0,00 3,19|
CresmA 0,58 0,00 0,01 0,58 0,00 0,00 0,31 9,52/
BeNoK AMYHbIN 6,19| 1,43 0,00 0,13 0,00 0,00 0,00 4,00|
Cresusa 0,29( 0,00 0,01 0,29 0,00 0,00 0,15 4,76/
HenatuH 5.33| 1,31 0,01 0,01 0,00 0,00 0,00 8,24/
HenatuH 533 1,31 0,01 0,01 0,00 0,00 0,00 8,24
Cresua 1,65| 0,01 0,03 1,65 0,00 0,00 0,00 27,30
Wtoro 70,31] 5,82 2,08 8,76 2,68 53,40 102,03 83,00/

tdMzdetfSSHY dzd tetso Oded § toJ yjfskzter HJMjtelsO

O Bhdse0hdd dsHjkdtsa0kdw BY ¢0 0LE0BBISOGO iy jtflsizicd Chistest-diset d sy rishises
sBieOLYEo (ted). 2).
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Peuentypa Ha 10 nopumi

KoHTponb O6pasey,
MpoayKTbl |Macca 6pyTTO, r| macca HeTTo, r|MpoayKTsl |Macca 6pyTTO, rl Macca HeTTo, I
TbIKBEHHbIN MYCC TbIKBEHHbIA MyCC
ToikBa 417,32 321 ToikBa 417,3 321
HeNToK ANYHBIN 60 60 HenToK AnYHbIN 60 60
WenatuH 15 15 HenatvH 15 15
Caxap 90 90 CreBuA 36 36
Bopa 130 130 Bopa 130 130
LMnoBHUKO-CBEKONbHOE Hene LLMNOBHUKO-CBEKO/IbHOE Hee
Ceekna 153 150 Ceekna 153 150
LUnnoBHMK 157,5 150 LLUrnoBHKUK 157,5 150
Caxap 45 45 CreBuAa 18 18
enaTuH 15 15 HenatuH 15 15
Bona 160 160 Bopa 160 160
BenkosbIi Kpem be/IKoBbIA Kpem
Benok AUYHbIN 129 129 Benok AnW4HbIiA 129 129
Caxap 258 258 CreBuAa 103,2 103,2
Bbixoa Ha 10 nopuui - 1200 Bobixog Ha 10 nopuuit - 1200

tdmizdesg yd fsztcO HJMitelsO
FoEGj20dj difikinse0hdy fesosHdkdit U se0sskS) kjndsesedyiCdn Howod,itse
tlesaLotHse0 it HE ks HesHEZSydd (508.1). 4TS HiesdLe jHiGs Bied S0 GO shise0bdd St-
ST BT 0 a0 SCEGYOS TGO tjy jtfisizisd Hjfyjteko.

s OB dzdiyQ resdzse dyd MSd2 Htesyd MM dLcetslstse dzj ded w

0tk js006d] Fesy o MOBOST jisdisdSO Pesyiio Ll 05
1 2

Yedesbsatjtd) 5T Co k- | ur ol sudPosk, Bk, LivEs BiESdd

Gsets dkfio ClzBSIsts of YediziCOEks o i jBisk1 NSy Sts-

kdydhised osHY fis fisjod2 15 d3fdalzls.

Yodeskothd]  STCo ik | Jedyl jhikt svCol flesBdo0sl B jd-
56 iz Hieds of SSZH0Es HE 50

YioeskBotjGd] 5vCo k- | S 5 Co BuishE 6] HEB0aEEl > jEssS,
G56S iz 1 jE0lscft, dsORflz oLBAR0MIS BCh jtetsds.
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1 0dBJEse0dkd] tesydnmo MOt0Sls JtedhisdS0 thetsydnmo TLzd-s0s

Yedesotitd]  rCojd- | Istydshdeso0ndl d 8rEOMHIGA] o As-

et Blzhho HAZA S

Yedeshsotzjzdj dise- | veyShlz Gk, LOYjSosk o Wekic tied

GdSE-hojSEEAGEEE Mtz 180 1 yom,

Yedeshsotziadj  Pdtse- | LOid ydhlkwis, fseda0slks B jdHjsd d

GCB-ho JSBE- GseE Mk sty ke fested Savisws f) HesadisTdd
wesHOBA P dtfserdSo d fisjed? 2 &d-
Galzls ™.

Yedeshsatzjidj M dtise- | 10kjd st jhhs st iesisdts0rsls y -

GCB-ho JSBE- GeE Mk tejL Mgk, Yesedo0tsls f) > jk0dhsd, shskz-
OBk HE 30 d tteydshidislzEsls olstts g3
s jdg € Lofsoh jgiz s Co jhhksdl dizik.
A2 NiEzs2 SRzO>HOEE.

Yedeshsotzjidj SYCojh- | SSCHO LOMSTdjls ol fEs2, st jlsdd

et d3lzhmo hsjd LOzde0sk shisOehd2mw iz di
srCor. JREOMHOEL,

I JSBtedteso0dd] AJisC fis fisjodj? aLBdo0l HEs HoSse T
Asddg Mo j>pJtftedesistotz jkk & BiECtor g
Clejotsds 2SO OEsls Hj jtols.

Lo jHjehk T j Hifdtels ™ sy jddeoddh! Hickhisoydshks? Ssadhndj?. tikzsokr i jH-
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stscg dm otsLsOfisO, o2 ko d otejdz jdd hikkzySd.

At otsj&gW tfieso jHjkdw dhiizjHse0dkdw Zhdsodw hisHjex0kdw & dLdjdvdh-: HokzCkoldks |
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ulzteCBjhdhisoh d RaGHAW, 5034 bOMYtshstodke o Ashissyds? d Des-100HEE2 dLdd. & zBizjWotsr
Ys2Cdizsls jedzi ", HEZw it joOtdo0dd™ g d dd3 kJtBREHA®S Sjtfis[3].

A s jteteOtodlzds j sBWLO jzdits HSEYE0 BY 54 stsy$O tfietsete jo0, s jdstf jteOlsizted o Chslststets? BlzH jls
orh j v jk o yjiisd o s jetcOtodzds j. v Az jWotstse HishisOlssydats Is jdstf jte0lsizts ™ 32 1 35 AC, CislststgOw
BN iyde0dishw ks jtdsSsotdSsd. 3 0 shs0k1dsE dieshistodhise tisHH s> o0 jishw ks ik jtkkzied 25
T28AC, jj & jsBasHA®S tojezidtsso0is- f) tsds- s sz i telzdiso o Is jiedsd jists0 [4]. A ftedistsHj
1B WOt YflsOEslstw teOLEdyd ™ 3 OMJSERT &d, HOESOkd, BitSdhd Wh itedyodkd d cterLizd0dd.
20BT ¢ stflsddz0nGrd3 Sotehtd 0 HEBONGIR Entsedvn tedidotr fojtySd d GisseNdJ sot0-
COLY. ststecgdls+ AzBtz jWOtstse dzizyh j ofjéts o o jujtetzj  dizd st jditz  ote jdzW.[5]

A jteor j w20 OO LOYOMzEs wshdls HEshisOsyhs HEes, 5SEEs 1,5 d ). d s jHd ids H0kSo
slsCzOH 90 jls W20 yjtejL 3-4 GjHjkd tishtj fitfotecfo0ddw. sEOHSO BB Yibis fisH jtexdls otk Wofy. d
fte jHdz g LO fjLists MOBSO tlsCOHT 00 jis 3-9 YOte Wefy SOMHY J 2 dijHikd. [isYbidkdsjtdksets hijo>d-
00aGdW f) MOdRYBE HEZW Usset & j steiBlzjlshW. JBEBSHEVS B &S fisHteX 04 celztffodd o GissE2Ndn
Ctsdzls j2dzjte0n. fIs ctelzdisO tfjteotsj ote jdgw dlzyh j tslsCOLOfW, stfisdkOk1 % 2 otdOdls T BEGOM &Y j
oW jisCd, 4 jtedsHdyinSd dn dizodts stfteiiSoedlss, ystB Y Hjk j& Mok B it djeyj ddivis-. v jtejL
GJMCEACE HiJR AzZBE WO GOYdhOEsls YdisOsshv hodshistws ji dks. stteidst dn Gzt JMd-
Hizjods, LO teOL tfte jHEZOCOW 1-2 Bt M dn fie jteySise, B okt~ fids jii4 = SOz ydw d adisOdzddse.
[6-7]

JOs jted0z" d a3 jlssHY diyfyiz jHse0%dY. Rz jHSe0RdW o tfistd ji ' LO Hf jtedsH 2023-246.3 0
BOLJ tetels H0teC (LsBYOLS d IsitsteOtedlze), 6. sOkdidicteOH. JBI jS08d difitz jHso0hkdw wadwizdh-
tedtflsdizdd Helzm odHtse, tfisjHMisOawesdj 0L § ShddBosdyinSdd List: gwisiohist? AzBizjwots
(Yizhlsrdd 2 d tiskiztizhls a2 Chddok) J eihddsyOsr2 B0k0GE H (SesdyuinSd? Cediok). ri)-
i jHs00hGdW tiesosHdEdn! &0 Hokzn celztifor tfis sted shisBd © COMHE2 T tHA®R NOGJY d Hoj MOdkSd.
3 jteoOw ctolztffO T to jibclsyls T j BOROGS jH Y fisH jte>(0shw o AstesNs o jhsdizdtelz jdzisd, o jtelsdS0k- tiscs
Is JtateOtedflzci j 45x45x60 fds, ) BSEA M dfds Sstdyjfsetsds o jlsoj2 d dijClziise jdd ™ 0fs jddf2.

{ Azt Cs | tots O to dikHdgzY:  BYO dzOTESAE™H tSlolz B dzj % Ot s o .

AiststeO Gtelztftfo T gistaafils ™ j B WOt fiSH jex{ 0t & Rt s o jtistdiel jdtsds, CisdLEs:-
SOz datsc Is jteteOtodflzds j 45R60R45M%, f Bisiz4 M dd Sy fisosd ZSt risd?. U jteteOtedlzd HEW AlzBdE jWO-
16559 ©BBiZHE0E s jtBESEotdShd, Solsie 2 LoYstdY jis 1/3 ks jtt0tedzk0 (Tdh. 1). JBO odHO tfistl-
YO8k LA dLizizy jtdj sis it jydodd = ZOdstf.
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3060g jste ™ BdStsChdRok0 sy jdkdedtd f) difstLso0hdjd Ak iSktettd n Ik jtdsdjstso-
cqetesa s, tsLoskvshdn SHiSo B bhRs fudisr okt HisCoL0kdw d s idtjeolkizsr, d slsdshd-
biEAds2 ok0M&shisd otLHEZRO [1].

TiLze2s0s v difitzjHse0kd?. rohhksj dhfikzjHse0kdj orWedits hizh ifse jhdkr | OLkdyd™ o
fsHitex0ddd (u0BE. 1) d 0Lo jHidkdd (U0BL. 2) YWistdhisset disyokHBoRes 1zl jWot0 d tojfddlsyo-
sts6ts 6JSSBHR0-BOGOGE JHO, tBEZhEteE jhd T j dn OHOYISOyd 2 € tOLzdyd " & HedtsHb o3 Zhusodvde.

v OB dzdi @ Ob dzj dzd j

MeH | oy OO ddtsjj Rd2d Iy @ ¥ tsclad Mas S G 5

oY ISl fsHjeX0- | IWishdisr2 zBzjwOots (Eublepharis tihddudr2 ¢jSSed (Correlophus

(ol macularius) ciliatus)

JBds0%dj, tBtOL | WOLjBhRT 2, Yizhsdd 2/ sklztfzhs rd- | rtejodhk 2, tstdyihSd? (-

(o [Mirdo] Gr2 (A8

TOLd3 jte Is jtoteOted- | AStedLidSOZ %2, 45%45x30 fidg A jtelsdCOt "2, 45x45x60 fd3

dz0 (H&w 1 ovtetsh)- | (Px=xd) (rx=zxJd).

52 sisad)

eHzBfists0ls AzdBOM &Y J il jiyo (Hiw GOk - stCshisor2 fizehistols, botew,
hj2), CsCshiser 2 fizafistsls, Clelztftzom | WOtz
¢Oz4 SO

U jBYjt0- A bsySd fiesetejod (BONCAHE) -30- UYCO Yt ol & Giz@0. rikdd

islrtc0 32iC, Wisliso0w - 22-28AC, GYBOW - | T 20-264C, disys T 18-20AC.
20-22AC HEYEZNCOish™ s idstitolstz0 o j

28AC.

A0 dtshs JBHOw - 30-40%, 5BWLO ji4 6 GOkd- | A ihsCow, 60-80%. utsjBlz jlshw
yd,j o0 s SO jte v /EzCte Tlsgw I JHE jots | HolzAtsOL oS j tstfts )-
a0 dshis & 70-80%. Cdo0ddj s jteteOtedzaz0.

JhedPdddi d W] Misteisets SBWLOK jizA s, dfkd o e0yd- | j fistelsets tBWLOK jzA G, tojSts-

uvB st jhis? SOE4yd? f) D3. TiSdijbHs- | d3jbHtsa0h GdLSd? ese jit UVB
00t LS ztetso jtit UVB (2-5%). (2-5%). b9 jlstsets? Hjd! 10-12 10-
9 Jlssos? H g+ 10-12 yoftse. Mtse.

JBBscte jo AR T s jtedsSotedS/sjehsNdgizs | Stdh0si0w s it jt0klz0

dls0dd j WONJSBBEWHE2: fojteySd, S0L0S0dk Y, | AJwHEr2 (WiekClsr o &onjSts-
Blzubs?2 Yo, LsWsBOh (>4, SOS & J): it jydoddLdtetse0ds | ¢ts-
ZOSBBhisos). JBWLOBjEAdGE S ijkd) | storJ gt i/ttt S HEW BOGO-
BN JSEBT COrydjd (BjL D3, jikd | ditsjHse. JIs>hs HOo0K 0L o t -
dhls* UVB, dizd f D3, jhid djls UVB) | Hjkt d&ohjSdsrm (o jteuSd, djd-
d odi03dz0cd. Cdj s0te0S0% ), s & jhd~ COL--

YdJas.

Ik 60ES0 s o j>1J2 o5HE?2 355l Ot osHT gt SYEr -
Cdo0ddw. Adrco f ydhlss? osHE2
50$>] J HBEX%0 BYIs+ Hishsztftz0.

OSETs o HJCE- | JRdmd 3 kCETISd™: o s itsd Lok, | JuEy st o jesdCor G A d cs-

teOydd 9 ttetsnizOHEB etz o o0 &Ow CO- tedLisdisOE1 % 1 0 jlso j2, kdOd, >d-
(,jt50. Stteved, SOt (BJL Shlste T o j did dhClzhse jddr j O j-
Cte0 o df NSss). tov. Ststeved], Sz Sster.

RIfEJHEZIBT | cteltffr ¢jSCstse Mz jbjuir j d dhjtsh asydlzss 0Skdodshis. Ivistdiisr2
B jWOts slsdishofls jdats dtetshys o fisHjiex0ddd, 5B yts g j s fsSs26G 2 R0E0Ck jis, AEEEhE tied-
Q0 i € SO, JTsxls BVl flckdords o GEEHIH oLEoRs . Fyhj fisHjEx0s! JEEHtEYS,.
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G fSH 0 celtl OGS (tled HENSOLEYEES Jeshstothse] o FSErsdva). sodkyr sy jé-
s jtetsasBisOEd T j of H ez,

Linbdut 2 ¢SSt st jBlzjls BEEj atdd0ls jtdisets Stisteistz ot0OMEshsd d s jdtitosizEr,
00>t LB je0 1 jic jcts joso. Jsclrs BYls Btz e cbudBd o Sistdudd Sl Azat jWoEss, Sis jhks
GtsizsHT . Iedf OCCIis0stsds SB0P il Msodsoish iyl did. Fzyj fisH >0l JssHAsYS,.
IS fsHjiex|0s! celtilz HOdES. wodyT b jebdlssedot Gy j d BEHES HEOS Y, [EYEHSO s fis-
Hjiex{0ls+ 7Od5y0 fy ctelztfifis? fOdsTSS.

v OB dzdi w@ O dzj dgdddztisfifldsis 2

LB dzj % OO

ttOL 9 j H ] @dzOddts jj '@ 1§ U @ I3 tis etz fr

JhtsB Jddztshis+ Iwstzdiis ™2 Az jWOts (Eublepharis | tdfddudr2 ¢j¢¢st (Correlophus
macularius) ciliatus)

I sEso0w Lisj- 9-12 g jfwyde. A hodSd &ls 45 6. 1,52 ¢sHO. M jf) hOgSd HEZW teOLo JH J-

(ztsfyis2 tdw- sls 356.

JiftejHikjkdj L MOBYBe odHG V-SBEOLGY 2 teWH L MOdsytse agHG" i jOkOd%" j Yt

tfisz0 e jOOw- %"~ tfste of ciddedierd | d ciddfikdher o fzCushisd  shds-
oV flzCashisd Iz shdsa0hdw ~otshiso. 000w ~otsih)isO.

A jtedH Ld- Ut szt sCsits 18-20AC 40 4-8 | wdid> jiad ] Is ot jteOstzte ™ His 20-22AC

dGsetd G JHJdE. Iddks] S0 jady d isSte0P joidj fo Jtotes HEwW &0 1-2
CstedgdzjdzdW ofs ots JlBW GizlzBICBGES Biwy0 HEW fisdizEvydd.
SO H jhkdwW.

a0 dedtdi d | ©0ky0 YsHhOMdoa0sls &0 ks jttedlsts- Bt fsH tex0+ etelztftflz (1 70y

htfotecfo0dzd ted= OGS, W OBESH jkdj SBYLO- d & jnSaz1St ModsS) od s dizd fisH-
ik dts, KOS COS MOdsJy BsMls BYls2 | MO> o0l ody0 & HOBSE] &0 tfjtedtsH
Octs jhdod. efododtd ] BBl ntfotedo0ddv. atfOtedo0hd | tB Y ks
BY s+ CstetsisCo3 dazef LOdWISH tzJSsists- | BY flstets .
o5 J ote jd3w.

C2yJSeoHo H0BC0 BlsCEOH 90 jls 1-2 W2y0 (Yo | 400 slsCEOH 90 jls 2 W2y0 o d3WeCs2
2) o gweSk2, St tBREEYSj sBiEsYE COMHY § 30-45 HEJ2 o sju-
COMHY j 2-4 & jH jtd o lsjyjdd] M- G hiLsh0. 1rJz0Jls SEOHSE ofs at0>-
LSG0. 21 Jb MY JydOd2der2 Ssllsj2- | &2 hizhisteOls Hiedts o ks jteteOtecflzds
(zjte 1) o0 & "3 fzBhiste0lssds (o ted3d- | dizd o MY jydod-disd Cils 20 jte .
Cldrdfls)

sy fsets 5-10 CkOHIE. 4-8 ChOHE.

COHBS LO fjLisds

U jBtfjie0lsizts0 26-32AC. Y jsCts j s jostf jteObslztetas-LO- | 20-27AC. v S izOBs 9 60> josts oz

deSzeoydd odfdassd sYlejHieitd] Yisto htfistedzts. Atz orisCd] Isjdstf jteOlstzte ™
(b1 JA): 26-28AC (o Bhdsodisds setzls bz jdydesets ZnStedis OLadisdj.
nOtkSd), 29-30AC (M Odsts), 31-
32AC (o shdsobs® HORYT).

&0 dGhis2 ted | LEjEidbE-0 iisCOw (70-80%). ArisCow (70-90%).

deSzeoydd

wzBhists0ls HAZwW AEO>% 2 o jekdSzizdls A0x &2 o jtedzdSlzazdfls

deSzeoydd

radsjerashst | 45-70 H. 60-90 H.

deSzeoydd

sty i © SH i jHse06kd o jLize1 0T JsCOLOkd), yss Sl tishdiis TR ksl jWottse
BT its sty il LO fjList 15 Wy, ordydistt 13 kst jWotss, o osHddshs! ted fsatE=Hjkdd
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stflsqdz0kA e Ehdsod?, teddh jtedts 86,7%. Ied tfiedodiz-disd Sttt itedd d fisHjtex0ddd SlsmisH dits-
sH] & GOBEEHOENY, Nz jHEo0k it ds Hsnt0kdsh s+ fishisOadizd 100%. (tdh. 2) JitsHA fisHjEe>0-
ZOf o tjBSE PR S j2j0R (20x20 fids) 1) B> GT B i jtyohd, ESErisdjs, fsdess? d
GdhsySs2 f) Cok4ydjd. Rz Lse0Ehw I jtdkitStotdS tsH 1/3 COMHEES St j2djte0. sttt jdd ]
BEsH] YtesdLosHdbsh j>jHEjodks BjESdad he dtuSodd, kzukr &d yitewsd, sote0Sokodd. IHejH-
o0tedls jz1 &z Stedsso ™ J sBI JST sy dWidi+ COE4ydid o edis0ddeodd.

Tihdkdyukr2 ¢SSl T tklzy ks L0 st 12 Wiy, ordkfdusht 11 BOGOGSHES, oY oBHA-
Bishis+ tfied fsBdtsHiGdd sYlsddi0z G Ehdsed?, thedd ittt 91,7%. 1 dL 11 tsdkiy ks - BOGOGRS-
JHBe B H0& yjteiL 4 HEW. sOCdds BBiSOLEE, Yoty idls fisnt0kdshisd fishisOadz 90,9%. fiisH- fis-
HJteX]0k0M! & BBtz dr Sdlsj2djte0n (2020 fif) f) BEEOMGY &d Ysdskidyoskd, odkssySosd,
LS risdjds. [JHEjodts SOMHY 2 Cistls Rzt stter Cdodhd tdls! jots? otsHE?. Sttt jhdj distisH]
tfesdLotHAEEN X JHEjodts eBlstords tstsj HEW BOGOGE jHEBD, d3jkSddsd fodeuSodd did dsizyd&d
Yjteodzd.

100%
100,00%

0
95,00% 91,70% 90,90%
90.00% 86,70%

85,00%

80,00%
A asHddsshisA unE0dkEshs- A osHJBshs LSO A IO
BOZOGE jHESO BOGOGES JHED Az JWOtEo AzBZ jWOtetso

{ JdHz8Ct j ftesHESIsdody | §&COL O] dd tjMddlsyOkssets B Od

ArotHr. 20 shbse0kdd Yokt~ difikjHso0kd? GE>bs fiHjos htinzshdj or-
OBHY, Ysts Y iPds] hisHjtex0dkd] d eOLojHjkd] HOGE ~ odHiBe o IZndsedwn d&jostd st jBlzjls teOL-
Lyt R JHASHSS, GOtvgEs St jedez=dn i dR jijsise jtks? fisjHs? sedsotdw o ASsEseEd-
uhSddd tisisteBezishisWasd.

sty jorj wOzdudy Brazd o Wekz ik o stcOkdLOydd MdLiikhses teshist0dnhise0, skt -
te0lstztet ¥ - 1> dd30n, ZtesadkWn o0 E&Shisd d tOydsnon tdls0hkdw. toLzdudw teswedweslshv o o tfisH-
ABHOR € te0LojHjkd. rav AzBZ jWOotkse Bistjj L&OUdRrd Wodwjishw fjtedsH SnkOMHjedw (“Ld-
(s59S0") HEW hisddszEvydd tejtftesHEzSsdotdsets ydSeo, 0 50SMJ YilSt o te0>] jadow Isjdkt jtobkztetis-
LOOdMdBOW Hjls jtedgdd0yd™ tfisk0 (v ) Yilstsiiise0. L BOGOGS jHE Y jtedisH HisSW & jid fistesed?2,
0 v 3 90> jt OBt dtzd tsishlzisiselz jis. I-0te0d jiste™ dtSzBOYdd Wy (Is jdstf_jteOlsizte0, otO>|datshyis,
Hizdls jz dshisH) 5063 J Mizh ifise jbds eOLzquOEskiw, Biste@>10W OHOYOydd ¢ dhntHEd5 Skddsolsdy-
nSdds EAdsodwds.

u0CdR sBiEOLSE, HOGGS] difikjHse0hkd]j tsHyjSde0 s, st &j hizh jhisekzjls dde jtfOd--
sets sHAEBHO S fisH jteM0dd® d teOLo jHjkd® to jtisdizd?. Rebstedtetso0dd ) odHsht jydWdyd - 1¢t-
tseduihSdn isists iBdtshisj2, ojHdls & fiste iz, LOBBE jo0kdwWds d d&jlzHOy0% o eshiftesdLotHiise . Is-
kly jdes ™ j HOGG ™ j disclzls BY s+ dfiptftsdzaLso0dk: Y HEW teOLeOBBISS Bl j syt~ tjSd jiHOYd? s
ERsHE LO HOGGTGRA odHOGR], O 50C3 ik dls! Shitses? HEW HOEA G 2D AR dfitiHEe0GdR OHOLSO-
gt rT BjR0GdLakEe b jtflsdzd? S LOLEdys T d fits jHise & WOCkEE0d,
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fdtalffARrRY[EHSR 1TtRI1OSR R Ot IMRIRY[HSR[ |
1o0Jrr13m 1Lyl 1ot ouvrf1fluesf1 L toBL1 O
SOJR1IRTLOruesls [I1] ouuR

1. R.1BCB90, 6te. 21-1¢
WOy 2 telzCrotHdl jiz4: COtH. BAst. GOLS, HEYjEs ¢. R. D

RMMdzj Hiso Odzd j 2O tcOo dzj dets dzO S s dzj S Mmdzlzs - Ot
CdzrtsL O qUOGC B OIOdAsEdZ® M BB ©O2 5dzZ0 5 Odzd dzd dzG 6 OH )
etsdz? SscttO¥WdyujmMidn WOClktsttses o Wittddtotse Oded d
Zzsedyud mMEdd s J dzdetsmisd d sYftej HJ dzj dg OGtetsn d d3c
ZyoOmilsC se .

OSL0G s ik iHse0hdY szttt jk0 obLEoNsOEM j2 ikt jBhshis1E o te0ydsdon--
i3 Hz0dkdse0kdd d tfiesdotiddd Lidid e dd tihzthokd sotdidietoHnSs? tBEohsd. 30 &)
tse,j Sdstfiz jShbs? sy jbaSd dsyds sttsjHjzdls yjdjhstBoLbshst 0o HjkdW LOEZjMGY = LjkjE* o
e MSEAELY2MNise jhd 2 SBiESES.

JBHOv fizsMOR! fjE1fCaREL 2o jkh - ZesH]? o fishisOs Lidit fiziheanBLW2hise jd-
tisels GOLEOWjBAW s HOGGY &5, His jHEhs0ad jitkd3 i jihistds, 0 01.01.2023 fishistedid 197
668,8 Isrf. 60, o Issdg ydid sBHOW izsMOH+ gohdd T 116 190 Isr. ¢0 (58,8%), fiksCshte T 18
709,1 krf). 0 (9,5%), YonsedP T 57 148,1 sri). €0 (28,9%), LOkj>d T 4 381,1 5rf). ¢0 (2,2%),
BlseBEjisidn GOm0 HIGAR T 1 240,5 5. 60 (0,6%) [1].

Rz jHBo0&dY tfesotHdkdn+ &0 LOZ>ME - Ysyedn BYoh jets CdntLd d. YEokse0 (&idh-
ez LzZigow fohdY), tohttes>idhrJ fjodts-oshtytkid gahyeSo Isctohdubs) A06t0kdtikse-
hSEes Blzidydyotdgsets sClzed sokdidietoHnSs? sBkonsd (tdhkzeisS 1).
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t Mk ditsGc OF d3j dzls Giydzd the OEart h f el dzOYj ddj &5 € dzs 1

Yied o tfistdz jedd diyfitz jHs00%d2 dhtfst- Lse0kdi ik jHizEsPdj B lksHY

1. Isye jldr j G jlssHY. 3 0 Sy jorm yonisSon LOSEOH90kdh+ sy jidr J 0L jL T, ties-
oBHAEON HOOCHSTISASO Hisys, SHtjHIEVEON o dsEWsEsCuicom fistzCizE0, tesdLosHdtw sh-
BBts g N OGEs2 fiesBT dL fsyedtd - estedLitiste HEW OctesndhdyinSset 0k0zdLO. mOLOCls jted-
IsqS0 dteWEEsEqy ISR JedLgoCts fsyer oCE=yOE0 o fijs™ OuoEdL ks jdbdw fsye jGhses ties-
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INVESTIGATION OF THE HYDRODYNAMIC PERFORMANCE
OF A PASSENGER CATAMARAN

¢. S. Arienchuk, gr24-su/c
Scientific advisor: PhD, associate profesgoP. Pliva

Catamarans with atypical hull shape at three different widttength ratios are investigated
to assess their performance characteristics. The application of the widest catamaran hull is justified
based on the analysis. In a first approximatior tequired minimum main engine power is deter-
mined.

The Government of the Kaliningrad region has recently announced the need to create a vessel
that would be able to transport people from the eastern part of the Kaliningrad region to the Curonian
Spit. Fo example, the route from Sovetsk to Rybachy settlement by private car will take about two
hours, and by intercity busabout four hours. This situation does not allow residents of the eastern
part of the region to fully enjoy the beauty of one of therlpeaf the westernmost region of the
Russian Federatiofil]

To solve this problem, the catamaran design was chosen due to its excellent initial stability,
as well as a larger deck area compared to simglled vessels. Hydrodynamic calculations were
performed in various sources for housings with flat walls on the outside and symmetrical inner walls
[2,3,4]. The original body shape is based on tH¢PE series with a rounded cheekbone; the pro-
jection of the "Body Plan" is shown in Figure 1. The shdghehull with flat walls on the outside
is shown in Figure 2, and the shape of the hull with flat walls on the inside is shown in Figure 3. The
wave pattern for a symmetrical catamaran is shown in Figure 4, for the hull with flat walls on the
outside- in Figure 5, and for the hull with flat walls on the insidle Figure 6. In addition, the ratio
the maximum distance between the hulls to the length of the waterline is 0.4.

I
|
|
i
I
|
i

e —————

Figure 17 "Body Plari symmetric hull configuration [2]
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Figure 21 Hull shape with flat walls outside hull configuration [2]

Figure 31 Hull shape with flat walls inside hull configuration [2]

Figure 41 Wave pattern for the symmetric catamaran. Fn = 0.6 [2]

Figure 51 Wave pattern hull shape with flatalls outside hull configuration. Fn = 0.8 [2]
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Figure 67 Wave pattern hull shape with flat walls inside hull configuration. Fn = 1.0 [2]

Based on the study results, it was found that the hull with flat walls inside has the least drag
andconsequently requires the least engine power. Thus, it is preferable to use asymmetric hull shape
for catamaran rather than symmetric hull shape. This is justified by the fact thayrametric
catamaran has less drag and more efficient wave formatiaonhwhimportant for minimizing
6humpsb on the water.

This research will investigate a catamaran with flat walls inside and flat walls outside. This
model will be investigated at different speeds and at different ratios shtabestwidth of the
spacebetween the hulls to the waterline length of the ve$bel variations of the ratio of tlsnall-
estwidth of the space between the hulls to the waterline length of the ship were 0.2, 0.3 and 0.35.
The range of speed variation was from 15 to 20 kiSaseof the results of the study are presented
in Table 1.

The investigated ship model is presented in Figui@rié of the wave formation patterns
obtained from the test results is shown in Figure 8. This test was carried out at a ship speed of 20
knots, whit is about 10 meters per second. Figure 8 shows that the waves generated by the ship's
motion converge at one point (A), which is far behind the hull. Also, there is no interference of ship
waves within the space between the hulls.

Figure 71 One partof ship model
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Figure 81 Wave pattern at 20 knots on inside flat hull configuration

Table T Results of the study inside flat catamaran

Hull separation 0.2 0.3 0.35

Speed, kn 16 18 20 16 18 20 16 18 20
Speed, m//s 8.25| 9.28 | 10.31| 825 | 9.28 | 10.31 | 8.25 | 9.28 | 10.31
Resistance, KN | 11.4 | 14.2 | 17.0| 18.7 20.1 21.7 | 234 | 25.0 | 26.7
Power, kWt 70.7 | 95.5 | 122.5| 1443 | 166.1 | 190.4 | 216.9 | 244.9| 274.9

According to the results presented in Table 1, it can be seen that the largest distance between
the hulls leads to the lowest resistance and, as a consequence, the lowest power consumption of the
main engine. Thus, it is demonstrated that at the highiesiofahesmallestdistance between hulls
to the waterline length, the vessel exhibits the best propulsive characteristics.

Further tests will be carried out to determine the resistance ofwdlkgd catamaran hull
and to compare these results witbhgl already obtained.
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DESIGN OF THE RECIPE AND PROCESS TECHNOLOGY CHART
FOR THE PRODUCT 1 SALTED AND DRIED SHRIMP IN SAUCES

I. L. Mandrygina gr. 333/a3
Scientific advisors: PhD P. Krivko, PhD |. M. Titova

The study examines multiple sauce varieties to be applied in producingczaied dried
shrimp products. Several recipe variations were formulated and tested. For the optimal sample,
a complete production flowchart was constructed, analyzing its rutakicomposition including
calorie content.

For the production of saltedtied hydrobiont products, including dried shrimp, fresh, chilled,
and frozen raw materials are used.

When using frozen raw material, thawing is recommended to be performed irostetefr
where it occurs quickly and uniformly throughout the product mass. The temperature difference
between the interior and surface of the product during defrosting may vary wih@ Zhis pro-
cess preserves the nutritional qualities of the productexhetes moisture loss[2].

After defrosting, shrimps are sorted according to organoleptic indicators.

Shrimps are traditionally boiled in a4%6 sodium chloride solution for-80 minutes de-
pending on size. After boiling, they are rapidly cooled to 30AC, then processed by removing the
cephalothorax and abdominal shell.

In our case, shrimps are salted using sauces. Since Black Sea shrimps are relatively small (3
7 cm in length), they do not require processing. After defrosting and sorting, they procedyl direct
to salting. The salting occurs in a brine tank filled with sauces. Shrimps are placed on a mesh con-
veyor that passes through the brine tank, making the salting duration just a few minutes.

After salting, shrimp are conveyed to drying. From the brinle, tstmrimps are elevated by a
gooseneck mesh conveyor into the drying machine. This conveyor design eliminates excess mois-
ture and avoids the need for a separate draining operation. Artificial dryings@AG@akes 10-15
hours [1].

After drying, shrimpare cooled and vacuupacked in consumer packaging.

The objective of this scientific research is to develop a production technology for dried Black
Sea shrimp with sauces.

Salted and dried shrimp is an excellent source of proteins, which is necesdaglfiorof
muscles and bones. Also, it contains useful fats, such as edreaghomeg#®. Besides, shrimp is
rich in B vitamins, which makes level of our energy higher and work of nervous system better [4].

One of the main advantages of our product is Exgration date. Shrimps retain beneficial
properties for a long time due to special technology of drying. It makes shrimps ideal for trips and
adventures. At the same time, salted and dried shrimp has rich flavor, it canft leave any gourmet
indifferent [1].

Taking into consideration all these facts, it is necessary to include shrimp in the diet. How-
ever, large group of people wouldnit like to eat shrimps because of its scent and flavor. That is why,
design of new dried shrimp recipes is a modern trend.

Themarketing research was made in the form of a questionnaire to identify consumer pref-
erences in the field of salted and dried products in order to design the formulation.

To find out if this product will be relevant to customers, we conduciadketingresearch
in the form of survey.

The questionnaire involved respondents of different ages and genders living in the Kalinin-
grad Region. A total of 40 people were interviewed: 59.5% of them were men and-4Gob3én.

Salted and dried products are consunméetquently, from once a month to several times a year, but
there is still a demand for them. Most of the survey participants would like to try a new type of salted
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and dried products, "Shrimp dried in sauces," which indicates that the product willdreandlin
the market among people of different ages.

Experimental samples of dried shrimp in sauces were prepared in the laboratory for organo-
leptic evaluation.

The main raw material was salted and dried shrimps. Its stzeedtimeters, weight 0,26
0, 40 grams. Also, the main components were: Teriyaki sauce, Mustard sauce, Chim Chim sauce.
Drinking water is used from auxiliary materials to make dry Teriyaki sauce concentrate and thick
sauces.

There were 4 samples of 7 shrimps for the preparation ofiexgmal products: — 1- for
cooking Shrimp in Teriyaki sauce. ~— 2- for cooking Shrimp in Mustard sauce. — 3 T for cooking
Shrimp in Chim Chim sauce. ~— 4 - the control sample.

Further, samples of sauces were selected to cooked or diluted to a liquid statiaf\fiee
weighted shrimps and soaked in it for 20 minutes. Thereupon soaking, the shrimpswesghesl,
during which it turned out that their weight increased by an average of two times.

After saucing we were drying shrimps in steam convector at 40AC for 7 minutes on each side.

Next, we weighted samples again to calculate the weight gain during the entire technological
process and calculate the caloric content and formulation of the finished product. The weight
changes of the experimental samples hoavs in tables 1 and 2.

Table 1i Changing the weight of shrimp after saucing

— of samples Initial weight, g. Weight after | Weight gain, g. | Weight gain, %
and the name saucing, g.
of the sauces
1.Teriyaki 2,54 5,07 2,53 99,6
sauce
2.Mustard 2,10 4,40 2,30 109,5
sauce
3.Chim Chim 1,84 3,42 1,58 85,9
sauce
4.Control sam- 1,84 1,84 0 0
ple

Table 2i Changing the weight of shrimp after drying
— of sam- Initial weight, g. Weight after | Weight gain, g. | Weight gain, %
ples and the drying, g.
name of the
sauces
1.Teriyaki 2,54 3,78 1,24 48,8
sauce
2.Mustard 2,10 3,02 0,92 43,8
sauce
3.Chim 1,84 3,09 1,25 67,9
Chim sauce
4.Control 1,84 1,84 0 0
sample
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A degustation of experimental samples of salted and dried shrimp in sauces was conducted at
the departmenodf Food Technology at the Kaliningrad State Technical University. The samples
were evaluated based on a set of organoleptic parameters. Such indicators as appearance, con-
sistency, color, scent and flavor were determined. The organoleptic evaluatiorsairples was
carried out on a-point scale. The degustation committee consisted of 8 people.

According to the results of the degustation, two samples scored the highest saltéd and
dried shrimp in Teriyaki sauce and in Chim Chim sauce. The Commissted their unusual and
pleasant flavor and the absence of a "fishy" smell in the product inherent in seafood. Organoleptic
evaluation of the product is shown in table 3.

Table 3i Organolepticevaluation of the produdét salted and dried shrimp in Teriyaki sauce

— of tasters Organoleptic parameters, score onfoint scale: 5 full compliance with
requirements; 4 minor inconsistencies; Bnoticeable inconsistenciesji2
obvious inconsistencies: fironouncednconsistencies (gross);1not sub-

ject to evaluation.
Appearance Color Consistency Smell Flavor
The taster 1 5 5 5 5 5
The taster — 2 5 5 5 5 5
The taster — 3 5 5 5 5 5
The taster — 4 5 5 4 5 4
The taster —5 5 5 5 5 5
The taster — 6 5 5 5 5 5
Thetaster — 7 5 5 5 5 5
The taster — 8 5 4 5 5 5
Average score 5,0 4.9 4,9 5,0 4,9

In the process, it was decided to develop a technological process for salted and dried shrimp
in Teriyaki sauce. Since this sample scored the highest points in the opitherdefustation com-
mittee, it is also easier and cheaper to manufacture. Recipe of dried shrimp in Teriyaki sauce is
shown in table 4 and caloric content of it in table 5.

Table 4i Recipe of the produétsalted and dried shrimp in Teriyaki sauce

Nameof the component Components, per 100kg
Salted and dried shrimp 51,2 kg
Teriyaki sauce 584,7 liters

Table51 Caloric content of the produetsalted and dried shrimp in Teriyaki sauce

Name of the component | Caloric content per 100g| Content in thdinished product, g
kcal
Salted and dried shrimp 180 51,2
Teriyaki sauce 89 48,8

Caloric content of the finished product: 136 kcal

Description of the technological scheme for the production of salted and dried shrimp in
Teriyaki sauce [1, 3].

1 Receivingof raw materials. The Black Sea shrimp comes in the form of frozen blocks.
Teriyaki sauce and extra materials are supplied to production according to declarations of conform-
ity provided by suppliers.
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2 Defrosting. Defrosting of fish raw materials is catrmut on an airborne defroster. The
defrosting process takes-12 hours until the temperature in the fish reachés.

3 Washing. The washing of fish raw materials will be carried out with the help of strangula-
tion devices.

4 Preparation of auxiliary cgmonents. Teriyaki sauce comes readgde. The salt and sauce
are stored in separate, dry, clean rooms, salt is added during cooking of the shrimp, and the sauce is
used for saucing.

5 Boiling. Shrimp cooking will be carried out in industrial digesterssated water. The
cooking time is 5/ minutes. This will help get rid of excess moisture and make the shrimp more
suitable for drying. The mass fraction of salt in cooking water is 1.8% [1].

6 Excess moisture and cooling occurs on a mesh conveyor. Ocothisyor, the boiled
shrimp enters the drying operation.

7 Drying is carried out in a convection drying chamber, the shrimp is laid out on mesh baking
sheets. The drying time is 4405 hours. Drying is mixed, so the first 3 hours of shrimp are dried at
40 A C, and the next 1.0 - 1.5 hours at 60 A C. Mixed drying reduces drying time and improves
product quality. At low temperatures, excess moisture is removed first, and then the product struc-
ture is formed at high temperatures [2].

8 Cooling and saucing. &dr drying, the shrimps are cooled and then they are served for the
saucing operation. The dressing takes place in a salt bath filled with Teriyaki sauce. The shrimps are
placed on mesh baking sheets and immersed in a bath. The sauce is calculatedglepethein
number of shrimps, so 2 liters of sauce is required for 1 kg of salted and dried shrimps. The duration
of the dive is 20 minutes. At the end of the dressing, the shrimps are removed and the excess moisture
is allowed to drain.

9 Drying aftersaucing and cooling, drying also takes place in a convection drying chamber
at a temperature of 40 A C for 15-20 minutes. after drying, cooling takes place and the finished
product is served for packing and packaging.

Also, the quality indicators of satteand dried shrimp in the sauce were determined. It is
shown in table 6.

Table 6i The quality indicators of the produictsalted and dried shrimp in Teriyaki sauce

Naming of the indicator Characteristic
Appearance The shrimps are whole, the surfacelsan, without
damage or ruptures of the shell.
External damage Shrimp without external damage. It is allowed to hg
broken shrimps of no more than 20% in one packag
unit.
Color From red to reebrange, depending on the sauce.
Taste Shrimps should have a pleasant taste, characterist
this type of product and sauce. Without defamatol
signs.
Smell
Appropriate for this type of product. Without defam
tory signs.
Consistency Firm and crisp
Mass fraction of moisture, %, max no more than 20
Mass fraction of table salt, %, max no more than 8.0
Presence of foreign impurities (in Not allowed

consumer containers)
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GENERATIVE ARTIFICIAL INTELLIGENCE:
ALGORITHMS BEHIND Al MAKING IMAGES

M. I. Trunov, gr. 24-CT-2
Scientific advisor: 1. A. Khlupina

This article provides basic information on different Generative Artificial Intelligence mod-
els, their architecture and use in image generation. Advantages and disadvantages of the models
are considered. The models, that are studied are: Generative Adetrilatworks, Variational
Autoencoders and@ransformers

For the last few years Generative Artificial Intelligence has been developing dramatically.
Nowadays, a lot of corporations, small businesses and even governments use different Generative
Artificial Intelligence (GenAl) models for various purposes, like: communication, research, autom-
atization, modelling, etc. [1].

One of the most common uses of GenAl now is image generation [1]. Completion of this
task demonstrates capabilities of GenAl model clearly. Generative Adversarial Networks, Varia-
tional Autoencoders and Transformers are the most popular models for image generation. Letds ex-
amine these models one by one and consider their positive and negative aspects.

Generative Adversarial Network (GAN) is a class of machine learning frameworks, that al-
lows to make convincing images, audio, video, etc. [2, 3].

Real
Images

D(x)
REAL

Discriminator O Loss
S Model .

FAKE

D D(G(2)
Random Generator Generated
Input Vector - Model o Images
z G@@)

Backprop error to update weights

Image 1i Architecture of Generative Adversarial Network (GA®])

In the core of GAN lies the idea of contest in the form of zero-sum game between two neural
networks T Generator model and Discriminator model (Image 1).

Generator (G) is a deep neural network that takes random input vector (Image 1) as input to
generate realistic data samples. The generatoros objective is to produce samples that the discrimina-
tor classifies as real ones.

The discriminator (D) acts as a binary classifier, distinguishing between real and generated
data. It learns to improve its classification ability through training, refining its parameters to detect
fake samples more accurately [2].

When dealing with image data, the discriminator often employs convolutional layers or other
relevant architectures suited to the data type. These layers help extract features and enhance the
modelds ability to differentiate between real and generated samples [2].
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G takes a random noise vector as input. This noise vector contains random values and acts
as the starting point for Gos creation process. Using its internal layers and learned patterns, G trans-
forms the noise vector into a new data sample, like a generated image.

D receives two kinds of inputs:

1 Real data samples from the training dataset.

9 The data samples generated by G in the previous step.

Dis job is to analyse each input and determine whether itos real or fake data (Image 1). It
outputs a probability score between 0 and 1. A score of 1 indicates the data is likely real, and 0
suggests itos fake. If the discriminator correctly classifies real data as real and fake data as fake, it
strengthens its ability to analyse each input slightly. If the generator successfully fools the discrim-
inator, it receives a positive update, while the discriminator is penalized [2, 3].

This process continues until discriminator struggles to distinguish real data from fake ones,
indicating that the GAN has reached a well-trained state. At this point, the generator can be used to
generate high-quality synthetic data for various applications.

Image 2i Sets of realistibtuman faces, generated by GAN and failed generations (mode co[lap3E)

In image 2 you can see how realistic the faces on the left look. As it was mentioned earlier,
G and D compete until Gds images look completely the same as the real ones. That is why the images
have such an excellent quality.

But on the other hand, GANGs generation process can go wrong, resulting into a mess of
pixels that can be seen on the right of image 2. This is so called mode collapse or mode failure. It is
not unique to GANSs, but this is a common error, which can appear if there is a lack of training data.
3]

Variational Autoencoders (VAES) are generative models in machine learning that create new
data similar to the input they are trained on. Along with data generation they also perform common
autoencoder tasks like denoising [4].
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VAE is a special kind of autoencoder that can generate new data instead of just compressing
and reconstructing it. It has three main parts:
1. Encoder (Image 3):

f  The encoder receives the input data and tries to understand its most important fea-
tures. But, instead of creating a fixed compressed version like a usual autoencoder it
creates Mean (€), which is a central value representing the data and Standard Devia-
tion (0), that is a measure of how much the values can vary [4].

These two values define a range of possibilities.
2. Latent Space (fiSampled Latent Vectoro on Image 3):

T Instead of encoding input into a fixed number VVAESs introduce randomness to create
variations. The model picks a point from the range to create different variations of
the data [4].

This is what makes VVAEs great for generating new slightly different but realistic data.
3. Decoder (Image 3):

1 The decoder takes this sampled value and tries to reconstruct the original input.
Since the encoder creates a range of possibilities instead of a fixed number the de-
coder can generate new similar data instead of just memorizing the input [4].

Image 41 two picturesgenerated by VAE moddlOi 11]
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On the left side the image called iSpace Opera Theatre® can be seen, while on the right side
a failed attempt to generate Mark Zuckerberg. the difference between VAEs and GANs can already
be seen. Where GANS, being limited to one type of training data, generate images that resemble the
training dataset, VAEs aren6t restricted and can produce more original images. But there are still
some problems. VAEs can sometimes produce unconvincing results. Apart from that, VAEs require
careful settings, which can be time-consuming and difficult.

Anyway, VAES, in fact, can be used as other autoencoders, which means they can denoise or
compress images, as well as detect defects in pictures.

Transformers are a type of deep learning model that uses self-attention mechanisms to pro-
cess and generate sequences of data efficiently. They capture long-range dependencies and contex-
tual relationships making them highly effective for the tasks like language modelling, machine trans-
lation and text generation [6]. These models, however, canft generate images, but that doesnit mean
that they are useless for this task. Without transformers GANs, VAEs and other models can only
produce output, similar to the input. Transformers can receive userfs prompt (text) and then convert
it in a way, that GenAl model, connected to transformer, can understand and generate the desired
image [5].
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Transformer is built on encoder-decoder architecture. There are multiple encoders and de-
coders and each one consist of sublayers These sublayers are the key components of Transformer.

First, letds examine the encoder.

The primary function of the encoder is to create a high-dimensional representation of the
input sequence that the decoder can use to generate the output. Encoder consists multiple layers and
each layer is composed of two main sub-layers [5, 6]:

1. Self-Attention Mechanism (Image 5): This sub-layer allows the encoder to evaluate the

importance of different parts of the input to capture dependencies.

2. Feed-Forward Neural Network (Image 5): This sub-layer processes the output of the

self-attention mechanism to generate a refined representation.

Layers fiAdd & normalizedo (Image 5) are used between each of these sub-layers to ensure
stability and improve convergence during training.

Decoder in transformer also consists of multiple identical layers. Its primary function is to
generate the output sequence based on the representations provided by the encoder and the previ-
ously generated tokens of the output.
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Each decoder layer consists of three main sub-layers [5, 6]:

1. Masked Self-Attention Mechanism (Image 5): Similar to the encoder's self-attention
mechanism but with a mask to prevent the decoder from attending to future tokens in
the output sequence.

2. Encoder-Decoder Attention Mechanism (Image 5): This sub-layer allows the decoder to
focus on relevant parts of the encoder's output representation, facilitating the generation
of coherent and contextually appropriate output sequences.

3. Feed-Forward Neural Network: This sub-layer processes the combined output of the
masked self-attention and encoder-decoder attention mechanisms.

Linear and SoftMax functions are used to activate transformer model properly.

Image 6 two famous paintings, expanded by Transforivesed moddlL3]

On image 6 two pictures, that look like expanded famous paintings, can be seen. They were
generated by Transformer-based model. Thanks to transformer part of the model, it can understand
how exactly the paintings need to be extended.

Anyway, it cannot be ignored that transformers consume too much energy and as a result
they are too expensive (Sourabh Mehta. How Much Energy Do LLMs Consume? Unveiling the
Power Behind Al. URL: https://adasci.org/how-much-energy-do-llms-consume-unveiling-the-
power-behind-ai/). Besides, transformers can be used only with another GenAl model to generate
images.

To summarize, GAl demonstrates enormous potential, it has expanded into nearly every as-
pect of modern life. GAI has become a driver of innovations, efficiency. But all models have their
own specific features and of course will be upgraded. GANs are really good at generating realistic
images, that resemble the ones theydve been trained on, but they need massive amount of data and
time to be trained. They also can be trained to generate only one type of data. VAES are pretty good
at denoising and upscaling. They can be also used to generate something more original. And trans-
formers themselves canit generate images, but connected to any other GenAl model, they become a
powerful tool, that can produce exactly what user wants. But they are also the most expensive models
in terms of energy and power consumption.
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In this work, an analysis of modern hybrid power plants has been conducted, examining their
advantages and disadvantagésreview of the energy equipment market has been made, and the
dependence of the cost of marine power plants on their capacity has been determined

A marine hybrid power plant significantly enhances the operational efficiency of a vessel,
while also reduing harmful emissions to ensure compliance with higher environmental standards.
Recent technological advancements have made battery hybrid solutions accessible for larger marine
vessels. Hybrid energy solutions are becoming increasingly common in masiaegiations. Hy-
brid systems combine different energy sources: diesel and gas engines, battery packs, and even
wind/solar energy. The configuration of these electricity sources, and their integrated operation
within a single power plant, define the typeld&ey characteristics of the hybrid power station.

Nowadays the combination of higlapacity batteries with diesel generators is very popular.
Modern energy installations can operate in zsrossion modes, and also allow for the accumula-
tion of electriciy during the operation of the traditional power plant of the vessel (for example,
diesel engine). The circuits using AC and DC batteries are presented in figures 1 and 2 respectively.

Battery Genset Genset Battery
i .
...... v haassady
F S <[]
— —

DM-4 AC BUS BAR AC BUS BAR DM-4

@ Main @ Main
propulsion propulsion

o ¥

Figure 17 AC-bus[1]
The main advantage of this type is compliance with environmental standards. Batteries can

be turned on in areas with high emission requirements. The main disadvantages are high cost and
wear[1].
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Battery

A hybrid power plant usingenewable energy sources improves the efficiency and environ-
mental performance of ships. This energy can be used to charge batteries or directly to power the
ship's electrical systems. The main advantages include optimized fuel consumption through more
efficient energy use, and improved environmental performance. A key disadvantage is the low
power output in relation to the area occupied by the renewable energy source.

Steam turbine installations operate in a closed cycle (figure 3). Their working fluatas
vapor and its condensate. Open cycle STls are not used in marine power engineering due to the high

consumption of feed water and low efficiency.
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Figure 37 Schematic diagram of the stedombine plant: 1i steam boiler, 2 steam turbine,
37 condenser, 4 condenser pump,Bhot box, 6 feed pump, 7 superheated steam, &eed
water, 97 fuel, 107 air, 117 exhaust gas outlet, I2gearbox| 2]

5

A modern steam turbine plant is a complex heat and power system consisting of a large
numberof different elements with a specific purpoS¢éeam turbines can achieve high thermody-
namic efficiency, especially when operating at full capacity. This contributes to the optimization of
fuel consumption and reduced operating costs. Steam turbinefi@négsociated components
(such as steam generators) can take up a lot of space and be heavy, which limits the available space
on the vessel for other needs or equipment [2, 3].
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Steam turbines in hybrid energy systems are often used on large vesseds, gudte liners
and container ships, where high power and efficiency are required. They can also be part of systems
that utilize battery storage to reduce dependence on fossil fuels.

A ship's hybrid power system using gas turbines represents a nsadigtion for powering
marine vessels. Such systems combine multiple energy sources, allowing for increased efficiency,
reduced emissions, and improved operational characteristics of the ships. Gas turbine installations
(GTIs) on vessels typically operate an open cycle (figure 4). Their working medium is gas, pri-
marily generated by the combustion of organic fuel (liquid or gaseous) [4].
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Figure 41 Schematic diagram of the simplest open cycle gas turbine installatiocothpressor,
21 turbine, 3i combustion chamber,i4shaft, 5i air pipeline, 6i gas duct, 7 fuel, 87 gearbox][2]

In a hybrid power installation, the gas turbine can operate in conjunction with several energy
sources. The most common of these include:

1. Battery systemsBatterysystems can be used to store excess energy generated by the gas
turbines and to provide electricity to the vessel during periods of high demand or when the turbines
are shut down.

2. Diesel generatorsn some hybrid systems, gas turbines can work aldegsiesel gener-
ators, which can serve as a backup power source or be used in conditions where gas turbines are not
efficient.

Gas turbines have higher maneuverability characteristics and a simpler design. The ad-
vantages also include the ability to use atramy fuel, low weight and its compact size. The main
disadvantage is the ingress of sea air and the deposition of salts on the compressor blades.

Nuclear powered ships are a promising direction for the future of marine transport, offering
high efficiencyand low emissions. The main advantage of nugbearered ships is that they can
operate at sea for long periods without the need to refuel. However, the high initial capital investment
is a significant disadvantage as the market review illustrates. algeadi of a nuclear reactor is
shown in Figure 5 [5].

122



=1

g

\

[

k‘l

Fugure 5 Schematic diagram of a nuclear power plant with a pressurized water reactor:
1171 reactor; 21 primary biological shield; 3 secondary biological shield; 4 steam
generator; 5 heating coil of the primary circuit; & circulation pump of the primary circuit;
77 high-pressure turbine; 8 low-pressure turbine; 9 gearbox; 10" condenser;
117 secondary circuit pump; 1Rinlet for seawater; 13 outlet for seawatej5]

Diesel installations are characterized by high efficiency and ease of diesel fuel storage; how-
ever, their main disadvantage is higher harmful emissions compared to other power plant types.
Hybrid power systems that use diesel generators combine themtiagthemergy sources, such as
solar panels, wind turbines, or battery storage. These systems provide a more sustainable and effi-
cient energy supply.

Based on the studied advantages and disadvantages of power plants on ships, a market re-
view was conducted tnalyze the cost of diesel, gas and nuclear plants depending on their capacity.

Sanctions and restrictions on technology imports may increase the cost of developing and
constructing new nuclear vessels. The development of new technologies, includinopnschadr
reactors, can reduce costs and enhance the safety of nuclear vessels. Russia has experience in the
development and operation of lepower nuclear reactors, especially in the context of using nuclear
energy for ships (for example, for icebreaketg€ading companies, such as Rosatom are actively
engaged in the development and implementation of nuclear technologies. Figure 6 shows the cost
of such a facility depending on its capacity.
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Figure 61 Dependence of the cost of a nuclear reactor onagscity in billion rubles
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In Russia, the main manufacturers of gas turbines are companies such as OAO "Silovye
Mashiny, "Turboatom," as well as subsidiaries of large energy companies. In the Kaliningrad region,
the company "BEM" is engaged in the prodwoctof gas turbines.

Before the imposition of sanctions, Russia imported gas turbines from Western companies
such as General Electric, Siemens, and Alstom. Under the sanctions, access to these supplies has
become limited.

Chinese manufacturers, such asbtaElectric and Dongfang Electric, have started offering
their products as replacements for Western technologies.

Additionally, a histogram was created to show dlependencéFigure 7) between the cost
of a gas turbine and its capacity.
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Figure 71 Dependence of the cost of a gas turbiné®rapacity in million rubles

The market features diesel installations of various capacities and purposes. In response to
sanctions, Russian companies, such as BiEKtro, Sibelektromash, and Energomash, e
tively increased their domestic production.

The Chinese market for diesel generators is represented by numerous manufacturers offering
a wide range of equipment with different capacities and applications, including Cummins, Yuchai,
Weichai Power. Furgrmore, a histogram was created to showdg@endencéFigure 8) between
the cost of a diesel installation and its capacity.
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Figure 87 Dependence of the cost of a diesel installationgsocapacity in million rubles
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In conclusion, the paper reve#he following features of selecting energy sources:

1 Renewable energy plants are characterized by limited capacity and dependence on weather
conditions.

2 Gas turbines offer such advantages as a compact footprint, the use of gas, which is a more
environmentally friendly type of fuel, and higher maneuverability. However, the storage of liquefied
gas presents logistical challenges compared to that of diesel fuel.

3 The constructed histograms show that nuclear reactors are very expensive compared to gas
turbines or diesel generators.

4 While the initial cost of gas turbines is higher than that of diesel generators, the main prob-
lem of diesel generators is harmful emissions into the atmosphere, exacerbated by increasingly strin-
gent environmental regulatioriBhe findings suggest that combining batteries with gas turbines or
diesel generators offers a viable solution for mitigating emission issues in sensitive areas. Further
research is needed to optimize the design and implementation of hybrid power pkmfson
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The following article discusses six of the most promising innovative technologies that are
reshaping the logistics industry. These technologies include the Internet of Things (IoT), Cloud Lo-
gistics, Big Data, Atrtificial intelligence (Al), Bé#&chain, Robotics and Automation. The paper ex-
plores various ways these technologies can be implemented in logistics processes, highlighting their
potential to enhance efficiency, reduce costs, and improve customer satisfaction in the future. Addi-
tionally, possible challenges and outcomes of their future adaptation in logistics companies are
addressed. The term fiLogistics I ndustry 4.00
of its significance in modern logistics. Main challenges of its dpustmt are highlighted. Potential
obstacles are defined, and effective strategies to avoid them are revealed, ensuring that logistics
companies can successfully navigate the complexities of technological advancements.

Due to the unstable geopoliticgsituation, the Russian economy has found itself in a new
reality - the sanctions in the form of restrictions put forward by the European Union which affects
the state of cargo transportation, including the management of logistics companies. Logistics activ-
ities, which are potentially susceptible to all sorts of risks, are now the most vulnerable. Digitaliza-
tion and automation, the use of new advanced technologies in logistics to ensure the efficiency of
management and to facilitate the decismaking proceses therefore helps to preserve and develop
logistics processes, which is especially necessary for this industry at the moment. This is why, many
of the logistics companies apply the IT solutions as the modern means to refine their operations and
ensuretie endto-end monitoring of the supply chain.

Recently, a new term has been introduedadustry 4.0. This term can be defined as the
model explaining the possibility of digital transformation of processes due to usagéaiation
and communicatiorechnologies in all industry sectors, including logistics as well.

In this study we analyze a new proce&sgistics Industry 4.0. Logistics Industry 4.0 is the
integration of advanced technologies into logistic processes [3]. In this paper we anaiyze the
portance of several innovative technologies, which are: Big Data, Robotics, Blockchain, Cloud
Computing, Internet of Things (IoT) and Atrtificial intelligence, that recently has become extremely
relevant. Ités also important to look at the application in certain aspects of supply chain management
(SCM) [2].

The object of research is the functioning of Logistics Industry 4.0 and its main parts as the
complex process that influences the whole system of Logistics.

The aim of the study is to determine the tmagpealing technologies of its future use in
Logistics Industry (Logistics Industry 4.0) and to highlight opportunities and challenges of its im-
plementation.

To achieve this goal, it is necessary to solve the following tasks:

1. To analyze innovative I§olutions and to determine their importance for the Logistic
Industry 4.0.

2. To characterize each technology and their place in logistics processes based on the analy-
sis.

3. To find the ways to transform supply chain management in the future.
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4. To define the possibility of Logistic Industry 4.0ighlight the key challenges of its im-
plementation and possible ways to minimize these obstacles.

In this scientific research the following methods were used: theoretical analysis and gener-
alizationof scientific literature and other sources, comparative analysis, graphical method.

Logistics data availability grows exponentially whenever sensors get more extensive use. Data
guality assurance remains the significant issue to address efficiently trafbective mechanisms.
Logistics companies attempt to implement modern IT solutions to enhance their internal operations.
The adoption of modern technology leads to process optimization that results in total supply chain
visibility.

Logistics industry isikely to experience major transformation in the upcoming years. The
primary attention concentrates on lIoT combined with cloud logistics while big data operations re-
main the core subject.

Some of the most promising technologies are: Internet of Thingsd Clogistics, Big Data,
Artificial Intelligence, Robotics, Blockchain. All of them deserve the atterificn letds have a
proper look on each of them.

Internet of things (IoT)This is a network of computing devices, machines, objects and in
some incidencpeople who have identity and communicate information in the network using a com-
puter without use of command [1]. This technology can be described by the interconnectedness of
devices related to the worldwide communications network, heterogeneity of espudriable
operation mode, volume and extensibility of the elements in certain network.

loT causes a lot of benefits to the vehicles infrastructure services and infrastructure that con-
tributes to the efficiency of operators and user groups in thditsgsystems. It enables the process
of controlling the conditions of shipped goods and used equipment, and makes it possible to create
more efficient management of various processes. For example, various sensors placed on shipping
containers can collectlahe needed information about the condition and location of a certain con-
tainer. Moreover, these sensors help to reduce the arising problems of transparency of supply chain,
to resolve the issue with lack of trust since they can be tracked and legdatizdtion. If 10T is
implemented in the financial sector of the company, it could make the payment process easier for
all the participants.[1].

However, implementation of 10T in logistics does have some barriers such as large capacities,
speed of dat&ransmission and processing, high cost of adoption, security and regulatory require-
ments that makes the managers of logistics companies concerned [2]. These obstacles could be re-
solved with the emergence of cheaper 10T networks and sensors.

Cloud logistis. This technology is referred to the computing components that encompass in-
frastructure, hardware and software, and allow providing the cloud computing services (the Inter-
net). If this technology is used in collaboration with the suitable hardware, dh&/feelp to track
the cargo, which would lead to the improvement of supply chain. Not to mention, cloud technologies
help to avoid the potential damage of documents, especially ones that are needed specifically to
make the process of transportation ofgcapossible (the Bill of Lading, cargo plan and etc.) [1].

Also, cloud technologies are used in Laékogistics-as aServiceo. LaaS improves the pro-
cess of sharing needed data within the supply chain. One of the rules of optimized logistics processes
is to create such an efficient transport system that it would be feasible to safely move the cargo to a
point of destination with minimal expenses in the shortest possible time. Implementation of LaaS
helps to achieve this. Unfortunately, despite the posiliiferences the adoption of this technology
could create, it is presumed that there would be a variety of issues with it, which are: security and
performance issues, as well as compatibility issues with current IT systems used in logistics compa-
nies.

Big data. Big data can be considered as heterogeneous mass of digital information that is kept
by enterprises and citizens. This kind of data needs special storage and tools for its analysis. This
technology includes the data related to location of devicesudeeir interests and use of ceratin
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equipment. In general, characteristics of the data can be identified using the four fiV6s,0 which are
volume, variety, velocity, and value [2].

Information is collected and systematized for further analysis andarexdtstrategies, while
the technical indicators of transport and transshipment equipment are tabulated to optimize the trans-
portation process and guarantee safety.

This is needed for developing technology of Blockchain, Artificial Intelligence, and é&ttern
of Things. Service implementations for large logistics centers and shipping companies require work-
ing with big data since it can help to reduce the costs and enlarge the range of services for customers
[1].

Benefit from this technology is translation lafge amounts of structured and unstructured
data into key information for managers that need it for optimal deemaiang [5]. Optimisation
of routes in real time, forecasting of fleet capacity in shipping companies, and prediction of de-
manded servicesndicative demand prediction, as well as reduction of risks within the supply chains
T all these mentioned improvements can become a reality dye to advancing big data analytics with
artificial intelligence capabilities. However, the deployment of big dites major security issues,
and that poses a significant threat to its adoption.

Artificial intelligence (Al). Al is a simulation of human intelligence in mechanisms and ma-
chines that are programmed to think like humans and mimic their actions. Tinehmaaacteristic
of this technology is its ability to take rational actions in order to achieve a specific goal. Nowadays
Al technology has reached great popularity because it serves as a core element within almost all
modern IT systems [1].

This technolgy allows to solve problems related to undeveloped analytics, speed of decision
making processes, automation and digitalization. Since Al is able to learn and improve itself, the
probability of errors in operations will be minimized.

It allows logists todetermine most effective routes while reducing operational expenses for
predictive modeling of customer needs with better company decisions leading to higher client satis-
faction due to customized logistics solutions. Issues related to its adoption arenmeqts of large
computing power and speed, which leads to increased implementation costs [2].

Robotics and automation. Robotic process automation is a technology that automates business
processes on the platform of Al and combines loT and cloud daesyand large data analytics
[1]. The possibility of using this technology spreads far in such complex environments as production
and warehouse requirements. Automated transport operations would be done by implementing this
technology in warehouses thatexehigh automation levels. Traditionally autonomous vehicles are
used for enhanced speed and safety performance and tracking enhancements [2]. Compared to the
traditional warehouses, highly automated ones offer better flexibility and donft need fixed installa-
tion of the facilities.

However, two problems remain: lack of transparency and confidentiality of financial flows,
fees on banking services, as they are yet impossible to be resolved by the applied system. The chal-
lenges of the technology include thetfahat this robotic system is not stdérning, so it can6t
analyze and realise its own mistakes and correct itself without someone instructing them to [1].
Additionally, adoption of the technology is quite expensive due to its requirement of finaAcial i
vestments. Hopefully, that issue could be resolved with its future development.

Blockchain. Blockchain technology is a system of recording of transactions, which can be
applied to monitor them, to solve the lack of trust between the participants ofontatisp pro-
cesses including flows of cargo and financial flows as well [1].

The application of a blockchain in logistics has four main beneiitgproved transparency
and traceability, both faster delivery to consumers and reduced costs. Howevergtseraalim-
itations to further adaptionthese are high capacities and information transfer speeds are required,
the lack of an international legal framework, a lack of specialists, unpredictable and expensive de-
ployment costs as a result of the high sedtfragmentation [1, 2].

Now wedll take a look at the implications of Logistics Industry 4.0 for Supply Chain Manage-
ment.
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Digital areas connect through physical contacts with each other. The virtual world integration
of data networks with ICTs repressithe definition of this concept while the physical world appli-
cation involves establishing personalized transportation services and optimized goods distribution.
Robotics together with autonomous vehicles demonstrate disruptive information and communica-
tion technology innovations which allow systems and their networked relations to function autono-
mously. The physical domain collects sensor information while generation of data happens in the
physical world in the supply chain [2]. Supply Chain Managemei)Suses additional nestruc-
tured data sources which include digital clickstreams, camera and surveillance footage alongside
imagery and wikis and forum discussions. Many diverse types of information nedunesalo-
cessing because of the massive qiyaptiesent. Analytics operating through the connectivity layer
support better decisiemaking while delivering value to logistics systems.

Figure 1 demonstrates the path that supply chain management will traf&form
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Figure 11 Transformation of supply chain managem@t

Described innovative technologies can greatly simplify the collaboration of the participants of
the industry in the future. However, among them, Robotic Automation, the Internet of Things and
Blockchain surel play a greater role in logistics, because they can optimize the process of logistics
and solve most available issues. Itds important to note that before applying any of these technologies,
it is necessary to develop the base of standardized relialleitdaanalysis, storage, security and
control and means of automating incoming information during interaction with other participants of
the supply chain.

Industry 4.0 plays a crucial role when managing production planning and control activities.
Tasks oncerning production control should be addressed by fiintelligento objects like machines and
components and products so as to get time improved flexibility, daptability and eventually improved
logistics performance as well. Smart production is used ascegbthat relies on the principles of
Industry 4.0. This approach allows managers to make rapid decisions that involve the least amount
of human involvement.

Applications of Industry 4.0 have been presented in the context of smart transportation and
smartwarehousing systemsf improvement. Smart transportation deals with transformation and re-
structuring of the citieso infrastructure. The approach can also be applied to the transportation man-
agement systems. Smart warehousing is efficient data collectiamateand resilient localization,
human activity recognition, and mutbot collaboration with the help of datisiven analyses in
the field of logistics [2]. It is the sheer volume of data the keeps on growing along with the necessity
for data to get ifrom different sources that ranges from artificial systems like autonomous vehicles,
robots among others, that has kept the number of data extending.

Mentioned technologies are already being adopted in logistics companies for the overall im-
provement of @nsport processes. An especially vivid example of the effective application of the
mentioned above technologies is given by the FESCO transport group whose terminal operating
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systems are utilized with the 10T sensor to track containers and ship vessehpgsiThe rate of
new technologies implementation in the Russian market of logistics services has also been increas-
ing. To take just one example, Ozon, one of the largest marketplaces, uses big data analytics to keep
demand predictions, streamline warvake layouts, and automate order processing; it is also using
robotics to monitor the location of goods in real time. The PEC (First Forwarding Company) has
introduced the SPHINX system, composed ofine messaging tools that has allowed the system-
atic processing of customer responses thus the response time being only measured in hours. Trans-
Container, its turn, has implemented blockcHairilitated cargo tracking, which brings a-fer-
cent decrease in losses. BLG together with 1C created an informhatystem which decreased
costs of transportation by 10 percent, expanded warehouse capacities by 25 percent and reduced
time devoted to handling cargo by 35 percent. The activity of another company, SberAutoTech, is
also interesting, soon testing autonomtwicks and drones to deliver cargo to kardeach desti-
nations. All these cases can be seen as notable examples of the actual application of Logistics In-
dustry 4.0 to the practice of the Russian logistics firms and can be considered to be repeesentativ
of the future developmental trend of the industry. Considering that these companies have already
led by the example, even more logistics organisations can be expected to implement innovative
technologies in the nearest future.

Now webll summarize major aspects that affect logistics companies:

1. Collection of data, its storage and processing. One of the main problems is that different
company sectors store repeated data which results in increased expenses to minimize unnecessary
storage. That happens becaatthe increase in production of structured and unstructured data that
causes the growth of different data storage and processing solutions and transition of decentralized
data storage databases into centralized ones. To get rid of this problem dedst, ahinimize it,
regulations have to address data management effectively.

2. Security of data and lack of unified standards. In any company, especially in logistics,
there is classified information that exists only in the company system. So, theoreticaltjata
should never leave the system outside. However, possible security branches could lead to loss of the
most sensitive data. This is one of the reasons why out of this fear some companies choose more
fold-fashionedd ways to manage logistics processes instead of implementing innovative technolo-
gies that could help them in decisioraking. Not to mention, the unauthorized access to sensitive
information leads to mukliaceted costs which become high.

3. Lack of digital strategy. All parties involved iadistics processes should unite their data
vertically with each other into a complex information system, and horizontally between stakeholders
across the supply chain system. Data needs to be exchanged throughout the entiaog csgbly
chain includng supply and production and sales segments. Unfortunately, at the moment there is no
optimal strategy to achieve the digital supply chain and its achievement would demand substantial
institutional and corporate funding in the baskd [2].

The debatablguestion is: why are not all logistics companies using innovative technologies
to improve the efficiency of transportation? This analysis allows us to conclude that the topic of
overcoming the territorial and information separation of transport compamiggvant and further
research could beneficially continue to consider this issue.

The implementation of Logistics Industry 4.0 will transform logistics procedures through dig-
ital transformation of diverse operational frameworks. A natural resistancesaglan organiza-
tions bring new technological solutions for implementation. Many factors lead to this situation be-
cause organizations need to transform established work methods and procedures. The industry faces
three major obstacles which include expeagechnology implementations and insufficient stand-
ards and security protocols as well as a lack of data security trust. The introduction of risks and
uncertainties makes it substantially challenging to handle the situation.

Another question has been ks what modifications in work terms under the paradigm Lo-
gistics Industry 4.0 should be accepted by the logistics experts and their staff in transportation dis-
tribution and manufacturing sectors? Newly required skills and knowledge without previous de-
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mand from experts within this industry will probably represent most of the expected changes. Lo-
gistics experts now require basic computer knowledge combined with programming skills regardless
of positive or negative implications because the demand will @dyim upcoming years. The data

has potential application in research to advance the field.
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telzy. v sYdhohdw Wisteds™ steOtsotsets d3 iSO div HisE & &0 0Lk A ZyohsCon Bjh S0 ZOL jtodis2
dt 2662 WAShdtesools+ ssySd HEW StftsjHjEjhdw HOOd et BJH 0. vOSdn kisddsor~ it
BisHJls BT s+ d3qizddisd, ysse ™ sBSBI IS HOGEG Y § d5F HEEd% ™ BBJLEOLBjdls* OBt of HEzddkz d
shstescfls+ cteOWdS LOadmddishisd sisdashdls i+ dsets HoOsjists0 df sistshoflsjeAds2 Hzddkr. [2-3]

{dMkdE® j550 + Cf jteddj dsO f) sOdse ™ & dgj h S

i Lk jds jdacfo] NS stetshisq YisissCO sHlt o Iss->1J ste0zso T2 BJNES dsjd jis fiosd coHissH-
GOGAifCd.} R0w0Ck jisdhsdSd d Hswad jisiw WSkt fftsPashsd dL Usses ik yss Sswwd-
ol jds fsttestdot jd™ B & jisi d 5seHO fit i, st 5t Loadids B skt jhdw shshdl jebGses
HOdS 50 sl j 2 Hedf ™ (1. 6), Uss ot jis 0 Wistechlz bsOtsates BjNSo. U to jLzd 0k
fletse jH jdats T ACHY,jtecfds jdaistse, 5OS1 BlzH jis Phises jds ceoWdS Ot fiesShtdielss P j2 Loadhddshisd
BJLOLG: jie TR o jhcfucils Sstshdls e dsets HAOB S0 o Slsdshds it ds? HEdhY, tiedhits cowdSo
LOadAdshisel s jHifsOotzjds O tefilzssSj 7.
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