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ABSTRACT

The article discusses the issues of constructing an individual residential building with a garage, as well as
requirements and recommendations for choosing a gpanaing solution when designing them. A review of
architectural solutions for theonstruction of a dwelling with a builh, attached and detached garage was carried out.
The advantages and disadvantages of such solutions are revealed.

Keywords:design, architectural and planning solution, individual residential building, garage, totafs
housing, ground floor, underground floor.
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The article considers architectural and planning patterns of the formation of design solutions for individual low
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characteristics of individual lowise housing with a place of application of labor and milagn methods of their
formation are determined.

Keywords: architectural and planning solution, individual residential building, small business facility, comfort
class housing.

Rd&zHdo dHEZOd detsj ¥ d dzdh dzs j dsthydstisls o &5 [ bpy iz ss® Ol Mw  fj &' d
ZOMIsswh jj otejdw wodwWjIlshw s dised@ idiEdyddpmdrgzdzg®ls p dzd . 1 td
ejh jdzdd ¥ ddzdh dzs2n j Hf jicts@dizj a4 tc fSHHj©YS] ©) OdzdL 2§ Isfyw
fetsj Sl crdd j& dOydsdod dsdkey ditasjd kifs egsr J ditgs jE G j ¢ Od
CELBHMC O MiejHOE fkjHYSkOCPEEH Eogddqdid BB FEss  d

Nqddzdh dascts Mbtesdlsj 2 BOES0 & fpdsifyipdid £ O &z’ dats 2 ftejHytedd
dzj ®jdzjj 120 dgdzdz So. & o taydOSH638@. ¢ t§ud Ca@DiHf s fyls tc Od
52 CoOHKOd 2 ®jlktt o { shidift Hisdaj dz His@a Y todzts & o 6, dz0

[5]. fejHftedded Ol j dzj 2 (R}I), O KOG

10&dydy Hddzsets HESHBO dO d ddnjdda déH 2 QidD deddisdy ts dmmdzi H59 O

Ljdgjdz detsds EyomlsSj fwsoar h Oflse Cusalgltjisdeds) f totsy i eOdpBaftizg ©tso tsyda' F
d ftde Olsdesls | odzdw il dzO L GG @y Bapg fls jRIsH ™ B tcd3d tetso O da
My &3 d d sOdzgmf d Hilsj 2, Mftsmspdgded EglzH o JHEZOdz! dese 5  BO dzts
ZCtej f dzj ded & fpleweL j2 By HE sl gidejlsdfdy dgffQdzsg sdzs L dzj I O.
qdzHdo dHEZOdz' dzg' = Hsdiso dzOH j dzd 2 1 et OMisd tists o Oty | dqdzHdeo dH EZ0Od
slsdzsh jdedtd ¢ cEtesHMCdd3 BdsSHTAOO) " dse i $HBBREZ dO0dzsets B L |
slsyoOflsd LIsts Mmeow L Odzgs M tocthiple g Gzjudd del® IsiAe g B9 Odzd ¥ 3, wog
cOB IO h dn ZHOdzj dzdzts, BJj L OWjd2 sl -®deftizinis do " §f sdzded dZ3ts?2 s
JNdHdzj 9o desG s of tsdifigfbiig Myls o d W ftod ®©WOLHJjdzjdedd ftesjClsO dzO |
I ushfdd  wi2hmbelils yfdsnd 1oV o g oz fyl astzsd dbu daf i
fsHHjtyCd ftoj HY toddzd BOIsj dzj 2d [ 4f¢ Odedizs,c 3t safdzj ded § tej dz j W

13



S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

foslsslsdftseo; 9" Bt fls d dzd M s dswjshifffdasco O dzdzts b § ded M sdz! L sS9 Odzd v
WOMmOHO; ftosj Clsdotsof@Pdadzjyj f Ba®Fz0 L H Oded W
ftejHytulsdlsjd d'rn §dshOHj2 {§sdio)jdzdd Ehigssgsd (tod (ot
e j Is0O, Msslse jIsMisakzs M jets 3 dded § & d HdzjOslp mdsHcs3tEdsdzts ¢ 5 H 5 3O
¢ d&zOMmMMmo Ce®RW stelsdsmisd ; f s HBdsutedz] frifds to Wdplsdgwdg! Isdjvry j dzj MssB toOL
BOls j od Odzts @ (lsHj dztsydz = ok yGBftplsis © yffgezj )L OMdstes2 € Iz, fjtcj
CodgmlstczCIsdodz 7 1 dzj B delsso ; tctd@®) "dBii dzg vizd Is O CdgfR L de@adgd 2 ,- W tstc d3C
sBi jCO BOdts ¢ s BdLddz MA& § tzO dztf ts tzts &5 jy dz" = teihjded?2 - Ey,
ddzH do dH ZOdz! dzts 3lz ) d dzts Bz G jHEOHED; dsunjdiifoddas j dL ™ MS Oded 2,
ftosj CIsdtctBol@dBH j [ 6 fsmMdzjHEEh jes OdOdzdL O [ 11, ]
[ dzv  fMistetsd Kz b b & Qdf'datzrnrn L S Oded W fsLotsdzvs s sftcjH]
Hsdsse ftej HdzOL dzOy g dz Zyoms g sHid@sg @drdzgBIs ¢, J dsdzdf e dzeyd §f  C
2O dzv dzdzr = fzdeC Istso e gj dzi Mo p @l dglzy dets s Mistetsd Is j d
i d MCSAsLY2mise j dedesE 5 dzOL dz®ry§ Wz tzézts i3 by @Ml SH mjsH P sdz0 Mis O
o9 dH ttOL toj "y dadttsar Bdzd f MO MIsC O.1 te) P tetsj € Isdz” 2 Mt s dz¥ ste
LJdgdzw 7 deOfyj dzy dedz" = f 2deS Istseo Bigdz®o @3ty des  fif listinsiaf s’z s dz@ 7 1 Is O t
Eyomlss 08 Mt MmdjHEs h digd o dHipidie dz@ @L ol jdar dafids'c 5 C OF sy dzfs
dmtf sdz! L ts9 Odad W : Hdzw ddzH d o d vflea® dgtedg®d e d 3 ¢ dzfddgsizstn Is d 5B 6 OL
Mstesdlsj dzr Mlse O, Hdzw o jHJ dad ¥ O Czdfivedeta g szd i s H fif degj dattfasty Is d Is j dz! oz
ALY 2Mmlse O. 10 L J dgdzv R nd flzizthC @ W ¢ L viifligioh jiddadic 5 dzO MJ G SH |
ZOL dzOyd Hatf® Bsy dets Mstesdls! L @QOMGH s g HEfMdislstej Is 9 jttsw
Eyomls¢ 08 (o dH teOL toj " ji dzdets coty to l§fdnd @diz! dz'sDd O dzddvdzd Gsted L tsdals
ojHjddj MOHBGoetHMIOO) [10] .ftesjSlsdtelzj dBseEts LHOddY. uOCTI:
s ZOMmM COoyjMmlsoO ftsjChdh]jkadis: ¥ dugsddss fplsdzo d § slstej B dz
) ©Bi jClstsds BOdSEts B dL dzj i§QsIs tastdftied§ fy v v jjass | Cjlssdste s 9 O dzd § 9

5Bl j-tRdz®dzd tets o 5y dz" | d - OEnssjteCsitds dzsisL H O Is fiyw HdL O2 d,
o sL dydsdedz j & OteO Cissji taiqCijdsie dgS y difestifsd® dzts fyls + q 5|
ZO ¢jdzjcOd desB f dzOdzj, r Ot@Eisd tcd HBLIAE ipdifldde s AMs of B 56 j 16

sjtodlssedd. [Mdse dzr &5d € o diisdpizog™ jdstid ¢ ©Is szg g e & 0 EMdztse d 2
¢ CdOMmME SOyjMmlse O #§ O dtictistodizsls df € dsWhshest 2 € OC B
lslzq’OB  aeRofsl s statdss | B dilzh § dzd i Z Odzr dzr B o gl & B H BB dzts
h O, BhOW fdshon!, { distt@no SCfrdadsd"glshclsOsdsddls! o
szisa slsfisistetse daf s d2@d § §)QuHdlsp® &0 HBEBCEkZ HE ©OB SIS
j issB 0L dishlsd Msslsdsh fdaPlst yd@s2f sdd h j ¥  HdEv o
H | dzdzts 2 sBh j2 f dzsh OB d L dzjffisO. (oA Bl 080 § tsh &Zsc s o j
jdzv j " ] Mstesdlsj d dzr j  dyQusty ol s 080 dalpj MSOEH 7 o) Sl
Oy HOs N R CdiisielzS ydY RE & d2 OERBIy @k &O izt 'ds? (s SIsd
Cd LHOddY d odzlste] dedzjoRds)tetistptsi dz6 d Sy B2 jtedsH  f
s
Is
J

g o
=

dzOB 3 j dag Je dztsqd gy ndzj QY A Polz? dz" 3d d §Jjtemyj Cisde dz" d3d
jte BdzOetskzMmistets2 Miso O { tod HtstdIdad@ts oldsjustisdjls ste g o j dzd d dz
i d sCtolzy j dad § d ZOdw s BEBEIPEX s tsBi jCsd d&Od
dz) dets? ddat wOMstezCIlslzter | W Ak daof{uscHigO dzef dztE  tc GKdssjQadzd L Oy d
so tsydz n a&3j Mls, Istcj B 5o OldiafdzS y § ts da0@! digf N | dzdpidm s H M e alzlz dzdzle ®
juimSdn f®ihjdd2 @O m@hddEd@zBoy 0B dotsdg@igid Of t§ fiplshs dsl
LHOdd W R -C R Atcls dzOf mdfd €, oMfic®kscOljd dn d (s
EROtcdo Os s or sk {f thiOxkrClsstufcdis)lczd & jois® @iz f sd3j h j dac
s fodkzO ls 2, 7itly SBcR.f o z&E Qietso O dzed Hokzn!l SOy des@ s
Ocrntff e tfeazsydzs ] toj " pdifs e B yHEsBO dz0 f jtcotsds 1 IsOY
Mo dzv Is! Mses?2 Mtse joh | x@®igt sdx@czdzr BR: Mg edr @, C stpd dz
j Cls, ftetsj Cls fsolststodzets ¢ 6 s Mifstd falz f dzi dztb © B s dzd CoBddziIs,
ofHz@zf s jCIs [ 6] . Mistsdztso Iz s ) CzOHBO 2% MOdzz L § ¢
OLtOBBISCO s SkO Mistkmd®©jrzddflse © cHOtodyjde® B dz' | , fnO
LotsHdlsMY o Motk jlsmiso ¢ iz’ teB &OL A ON G L dzd dzw j sfw  dz
d, M BdOddLOydj?2 HBXROfdag ccj e lsOdOtEHfd O ¢ @&O dzj o3t
dz' dzsets  ydzj dz©0 M &3 d, BOE€Is jdiz’ aidg§ ? fEjddObhdB o ZH 82V ¢ Dw]ON
65?2 ftsjChdekzjlsmy ddHife@sidPsa g 2 L O 22 EH  dL
B MEsiggzd ftedsdsz v ©. ) dzdedej -~ S@BEBe, fMistets] dzds’ ~
dZzj 2 dctOjl 90y dzks tetsd t5sHE@ Oded ] dasfi dztisiBls Qopgtietsazsd [ 1] .
dqiotseo sydets? MlstekzClsizter Yddzd P Bsj Culs d Etsez®eizg 4 ftesdL o 5H
CydtsdzOdz' dzts 2 maj &, ¢ tdsatd tgjEwis O AR OfdEY Gotd jHEsd L dzj MO  dzO y
d
]
ts

&FLEUFCIgAnRU RS

NS 011~ HFoRFA Lo FHX O X
FOFRORsG HE—Fa "o

I G- o
H.Q.,Q—I"WIL_

@ -0

d
yd mekzs Yyd dzj MstsBtcOL ddsthls tso 52 o B sy das desMldsde 2 gPMIs ©
fdtetse Ols! i jddw d¢theotwtedd Bipwilzls ddeidls’ | oY o d
dzO dz! ezs H B iydpg dzed v ¢ C sdeBBBG s S OwY j ¢ OcHatzy d Ise ledgE WOdzO W

FI W EII I OGEIIE O 0
QAN+ -FFIT—E FEEFOAH

CENQOTGHIGH

14



S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

BOG OL d dz, Of Isj ydz" 2 fkdlls (OftsHC @®;].m. BOMI Jetffg G @Y dz'- fr]:.ids'
Olsj dz* j , MOodzsdz CtwwOMmtsisr , HJ lf fOd@ftefg® e d Hsd[jlds,e 13 ]f.tetsj €
[HtejHjdzj ded § oadHO HiwWlisj dz' disidplefch d HHzdD'dz! dz'dl daj h@®@' 7 H B dBtse  f
LOoadMmdsls o' BsicO MG wHE®] dz6fifls alzg i O, dzO Clstster A fs¢ Ol
fMzh jmlsekzs hdr tBi jClkss ®HBOEO®s BB dan0 fomikllLedsH fise j dzdzets @
9" BleOdadletse s kZyoOfmkse O §tsH Mististsdds) dzdAflse ¢ Iy Jidgdgtzo [ 6] . 1
ftesj Clsdtetse Oded W ftesdL o SH Mis otyjfifddiE®2dzr L ts dar O tc ff © tizff GAO @RJets Sdstg § ds' [z
sy dIlsmw fr]lIJ Yyd¥ dc o ftojnt tsyldddsfjjds st ot s ik ts i i g tgdzts s | dzdz” j
ftesyj MmO ftedmistets dzgdz" § d BIsH ] dz dzgs Mlstsw

APXUTEKTYPHO-IIJIAHHPOBOUHBIE Y
KOMIIO3ULIMOHHBIE IPUEMBI IIPOEKTUPOBAHUS

l_lpousnoncr BCHHBIC
TTOMENIEHW

CxeMbl apXHTEKTYPHO-IIAHUPOBOYHBIX PEeLEHHN

(DponTanbHas Bokosas Vrosas
Berpoennnie Av4
>
| [ | <
A A A
LokonbHas BHyTpeHHss HajicrpoeHHasn
,A\
> <4 3
MpourtanbHas boxkosas
Berpoenno-
MIPUCTPOEHHBIE 4
A
A A
Yrinosas BuyTpennss LloKonbHas

o

@

(DponTanbHas bokosast Vroas
[TpucTpoeHHbIE AV
| I A A
A A A
Paznensnas CoenuHEHHAS
OTtpennuo
CTOSALIHUEC
A
A A A
YenosHble 0603HAYCHH: Kunas IponsBoacTBeHHasn [NTomemenus nBoiiHoTO
30Ha 30Ha HCIMOJB30BAHHUA

t dfkdesS 1. 4 Dol jeSslobstadis j fodj & fesjShdese Oddw o dgH g
sl jClstsd BOESEE BdL daj O

[Mmdssodr dsd  §5COLOL) & ddkul BEG o duamisizy ydd, Ol 8OYdd,
Ohdls | JiPuaitsso sydscts fod,EkBdj%gdfRlsmp2, 6, Isi@ B
COLdBj 6" o' BLOdEEEs EyomisS @ dz@ ddtc spltasigessjtlz! tdnjls jizd
ML HOdd] kHsBdSEs J GiSH Yy GipESO, § tsyinjdass ¢ gy in
qdzH o qHEOd desdslz > d dzs gz H ts dpbd L oflzj i | 1§ Is by 26k Q dgts @ tz »
BdL dzj MO, ctOBsldOv tiod | dzls Ot s i dB@ls thdss®jsddifREs do ¢ s @

% :» 20

15




S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

floddsy j ddY IstekzHO Hdivw (sfjlsdls] dEd OH' o] dfnjshi @ dzj dzde” = 1 t
&4 Mls dzts fls o , i BMtse Y dede® iy b ts dZO’EO B H KIL %) 1 0

sjndsdsedyujmMSdn Mewe j2  dzj tsB-Difssitlakizeh | dedig f g ez B  dzr
fsd3d M j ded 2 fn o dgj " dzd di3d Is tefoEiaRyf Sjodzdi2 d3d( o dfd v § Is zo MYy

gdzy j dzgj tedz” diz3d S tsdi3iBzdzd S Oydw 3df s tho slstsw Is dzOtsszdzrd;z, Is;l]’ dzts
1 O Ldgjtoetst WW jCIsdo detsfls! its ndp@diay Usls Oysdp'ddY j e Olslztedz” 2 toj N d
L HOdzd 2 odzdw j Is -UtdzOrdzq’tetsats;{d;dzgltsqtsmmdizfs@OlsgfuJﬁ]Ccf d
nOwOCIsjtedmisde [ 2, 19]: CtcOHBMIstesdIlsj dz' dzg § Zidztse d W (o
-Wsted3O LHOddwW,  GtctedDo dzz @ Aoyfdsted Is j Is dzr d3d ftod tOL OB s
f zOdgso (HB 31,5 %) ; f ZzOdzgdtetso sydetsets toj " jdedw ddgHdo
-9 MslsO 1 50Oy 0O, stftej Hj dz SOV f) ) @sfpdnidsOstegizts] tod dztsy j dad v s fe
cdeddddud Mcdad d Wkd ydtsdOtizicdzs ke | tzts | B thed@dzdeRdigd 3O K ¢ d joig @ da
(Hs 19,24 % Hd& Hdds!I O d FO0HIstHiss 9 0L ddsykl tsderlsigasdgO  &ff dzts ¢
110342 0,3 ) jets GBf dzARREctse sydesy tj M jdedd |

-dLtej L Odgdets s WOMOHTtse L HOdzdW 1 te¢ jteOdd,
dzsH Y dW 3], o Miskzy O " d & d LOf OH O h dds
Ydzj dzj dzdmisgd); ( 12

v OB dzd yo 1
1 dzdwdzd 4 ttezftelfoHsddmy i M da W OC Iststetse -flaR0O dedstistsz] toipdetOdids | to jsBJ dadiit

. . dff sigr L Oh st
ANOCIsster , odzdwse h dj anﬂisdzJLlsa.Odzo[Jn dzj B ZOC 51 & d W Is dz
Emdztse d N d dzts ¢ Cdzd B3Oy ME&dn ¢ dzd 5OIs  wj M€ d 7
1 &z2O0Odzd tets 0 sy dzts J ViMstets?2 Miso ts fiy CWWJjClsdodatsy te
¥y d dzts ¢ ts H 53O d CotedL BdzlsOdz! detseticj dzgj eOdz' dzsd3 § dz(
fsmstetsj & dO kZyoOmls viMstes2 Miso ts 9 ZOdzd tets 0 5y dats § ti
glsjtjdz CoRf OCIsftotse jlstocdo Odedw 1 sLW2Mise j dadz" =
H 5RO 84 L 5dzdzOW stcdsBl jSlO M & Mmls
tG O

[ iMsstcOmM sdztsy j dzd H 5 BO
fsHmsBdz 7 fd3j N J dz LviMstes2 Miso ts

nw = mgf::u:r.cn.
Ta_,
W&

B MisO §toddztsy j dad W Oltcd zdi3ts @ 4“4dch2 s70]
IS dtiesoCO B Y BB | OBl dzOY  fste tsdy cEttedL Sdz
d s étedL tsdals Odzd M s =3 Mo jls0O UthdztsaOW L O d
vdf Ctrhd d dziytsdzv yd d, Oy HOE N drn Ctdz
1 z0dzd tets 0 sy dzts sfe jhy dedetsflsd (o rhd, ¢ tsdadz’ R
Nddzr 7 fsd3ih j ded 2 RMY sdz' L ts9 Odad J q’tratsyd3139)
B ddzO0 d o Msls@mMisdzdzy©®, o9 j stcO, 1 O dIsO@ orRBHTBHO
 OMf sdztsy j dedJ Isd o 5H fted HT
Hsd3dy d o ftsdijh j ded dsdzdzyj L OF dIs©
vdf d RnOwOCIsjt sisj Cdzy dgdzr 7 f s
dzOtelzy dzr = Mis§ dz 1 Jted3j Isdydsts g d
MOteOCIsjtc L Of tsdzdg] sCtsdzdzr = d Hoj tods
HogidzZr » ftetsy s o
ssdzd yd Mlse s o R BHE

jdzj j 90)dzr i3 W OS Iststc S g d s LcORiB) sHEC) j&z fdztsy d o h j 2 )
dqtetse sydes e ts fiie j MyJj diad v ML H Oded W ¢ tsHigMS to Is dz'
Odz! degsdts Y ddzse s HEsdOe iy e Pidzf¥ s HBte@FOESEs] 11, 18]
weodwjkmw 1 CtsdtedyuimMSdrs WPl ke )sOEB®EsEcE j H | dadzts
Bzt Mo W L-Odiaf P s o g & hlgts) dets yH j &zOIs! Mdzj HEs " dj o' ot
Is Odgcffdid a3zl ¢ Olsd o detsE s o dzd1W pag @ Mylsdz@ s M dj o  sMid2 MEts
MemMlsOadzwes hdj COC: o LOEEsINO®E”  tcdisthizdz®k o j dzdzts 2
Iso j dazdzts 2 ftej H' , f) dzof 9 §zdzq fesc B ' B Wi Is j dz' s O, ¢
f Otcdzd S 59 ' 7 GOL 59, O dzls tc 5 f tfedgHdgdptjH & @ dizd dzteaf g, dz@ sOSC Y §

sCtekzy O hzs MejHlz d 1§ tsdzisd dfug Sty ¢ jB js@Gdfodnskzad)Isiitc j Hdzj ¢ 5
YJ izse j S O [ 9] . vydls 1 Codzts g ey M5 ¢ tis ) dis@ WIS toHodzw W st d3d te
HisMis die Ot Bt OB sIsC 52 C e OB s dats O 5@ 51 doifjfSCs  tcuiABdzd v , CO¢ ddsH
f zOdzd teso sydese s tojh jdzedw ddzrviftodfHfz OB idgsTlsts df dJdgsdztise 5 B d L dzj fi)
HS®BO d Bi jSIO &Odses BdL dzj2n@si jiltdsd d3j dags@edzfs dsts BdL dzj
dztso j2h dR IsjrRndesdzise 2, | € t5ozsfetadfuldis snj deg@ls | sdc@dt®y, O Mistelz € k

OIS
N’g—“-

16



S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

LOMtes2 S d ' 4o gz i lis g s O3 fso mtsfgls@q@_ https://xr- 80aapampemcchfmo7a309ehH<n
ttOLodlstsMmisd Mtsyd Odz dets?2  d dzW e.:==‘“‘ et sel Okt
LOMsteE2CL  dzj SBABHA A B 58yl tus p%%fcgthm 5
sBMdzizy d @ Odad ¥ : $Z3OG6 OL d dzO0 o3 Botsq‘@dﬁdﬁ&izdﬂf@&fé]fnﬂ-b J o ElEBGET 45 H
mMftesmoO, COW,j, fj¢O0Oted 3qd, 03@ s elgHts, @@@@Eltfdcms%@[d;d;
Of Isj ude' &3 flrdeClsOdid, O] az ZEZ‘éﬁga%ﬁﬁﬂstu %ﬂﬂ%w,UB g;
BOdEd HJibMEddd MOHROB] J HB.. conshbtesdlsjd Mot ¢ s e@E Isdfl g
3210 or Btstc O tefrddAsdgdtidsimtadiziigteg &y d 1§« fesjChdese OddY HEMisky dats?
cih jdedy ddzHdeo dHEZOd dsc s qudztjcsvuutsﬁmj!@tsﬁw SBLH.Clbisyy. 2018.

dz )
dLdzj MO o dzdv jls Ind Mdo W% Yoy gie R db 4 b EE s
J B d |
2 OmEE2 ¢ d, cd%ﬁ?i%z% » b bt %Ssc#]
i dz€ O ) yd dztsplpcdzodtsaotsa 142 1tesjClsdtetse Odzad |
¥ ddz wyj fifldso O CHIPO@H IN.Odz- @ CROH. J ' MhOw hCtsdzO. 19
tSOBd:ﬁJtG'L{JfI’]Cq-n u‘%,@IZtGBOISISS, 1. [ . s @dsGairfcls j d ted2rd
o M j dzd 2 odHT , gOUjde /O ., [S.t5 danistcHz
| MO oL iBSY datS & G h GesmCo0O : RLHOL  dilffids tBEN & 1 , 2
& dz@fisfy) |, H 51 [z f)9785-432303202.71 EDN FSEZTL.

Barh;dzdzts? ¢ M@tﬁzmwmlsj&%@msm%qry COoLlkO 1 j

i
e &bhno. o hqu%%és'ﬁﬁi% [ W dwpdv@egtp3gizord M O2 Is:

€ﬂ IDt(ﬁSdltSiZB o org/map/?id=g0Y2xn
lﬂ%@m 1
HEz

(O]

&

537
[

s
q

H
H
s

O =
O o Q@
C e 0o iif#ﬁq

L
fts
Ooydd
4

X
o
&
=
;
%n

C

OI

]
ts
e n 42.13330.2016 | OHBHsEsdl]d f
d Odz! dzts@ ts qudandsistszmtsdz,é)stef@H@chJ:Jélsmc& mede s
(aﬁ]lsteistEdz@fmudW DB tc & j ddBdp&D O: Iddzfnlstsisl’ tt
ftedMmistets j dzdzts; ts%ssHJl 3‘% 20 Igtswh @
f ted s>t § dad fazgzzd% mwml@ﬁadedzq:qu”as
thSJgLSdZ:K dgyf?;zfnfn15’3I$ﬂ'ﬂlf|d$mf d}d? dzm%?);nZ .I n fls dzdz" §
tatiCirrirds (Y HH s . Bh j 9 J r L
9 LOfr]LstetstQSqu’ ¢¢1§Z|z fﬂ@;qﬂ«c@g%zmwzozmzqrzmog 3% [ sMCo O:
: 5t Bztiztiztizts 6 d W J MS d = _ 19‘.[@31 f'i‘Si’3330 2020 ulstets'qls,;dzl dzO W
sBi j 0O ®BOdsE Eﬁi(ﬁldd&@ﬂ;;(ﬁl{;lﬁj@ﬂﬁ@lﬁ@-ﬂﬁ%ﬁdtstsa@dzdzow e-PIHO@C Y dw [ tnChHIO:
ksftsejsdsedyj MSdn smsBJ@@@ lszh 8t s YBMHBCIO, 20E. fillslds On.

Midk'd d jj ©OLadlkdw, O BOQ l$& 5 L
1 . %J%és)gt&q%ﬁé é%z ZdL'dBte O%E? tGJHOgC
f H

)
B dL dzj

@,q

d wodzv jslofip? tfigalr Micj HSo SE S Ymbtes? { shmdd, 201
d fteddvlsdw ctOBsilsd n U'IGBJQEdZ Baztej p jroz dsor OwodljClbter L
H dzw MlskzH j dzlsse , ISBIzuO*th' fyw fts dz
culstcsdlsj dz2 Mlse & 21.05.01 ¢} ted € dzC

] :
wiruls JrRurtovuts Yy Jd tedznh ¢ . JOfr]cfdz;dz,Cls 0. ¢. ] SH Y+ W dzt

1. J jzeseisH YT YOh j fMisteswils fSHdast Is O derdjy - H8209@$B&1828"€h061cﬂ2072021 Q. )

[ € dzj $Istetsdzdz 2 m;mlzmm]wwwlbwequcf@ldz:[dargq% ST [ datso ftesj Clsdtetse ©
H 5 s iz § Ohttps://bel.ru/news/20206-10/belgorodtsychasche x4 daq 3 vyjedetsjy fsfmtsedi Hdv st
stroyatodnoetazhnyeloma374380 2Of eOo dzj ded® 270100 cu lStGBd Isj dz Mmise e

2. 1omddzj S5 1J.BY.j BdeRddtcsstngdsjjitedd 1 & d&d HiWIs] & dshisde [/ 1 r. vydtds
Ldzjteatst WY JClsdbuakdiss e iy O3S Ov O WFE 5iPo22f 8MEo O  RL K. sy, fHsesdl
(14)19. w. 13 uuu. zﬁoo:ssmzssssz@pooso
lomddjdSs 1.6¢., vjted h .7 WP | 14 [ 58 5hER w%.gs 1. s
RS ydsdzOdz dzes? MmstekzCkter Otsn J é Odzq%aﬁfﬁsﬁﬁégb%@cf% ©fhnlstp ©dats 6 t
Mlsj Bdzscts fSHABHO [/ 1 jfmidds 1 Jﬂzétstbémﬁgzgﬁtsi egmlzddste*qlsb'ioézaz\%cﬁso 201
: Zs&secdyujMSsets kdde jmdljls d 19 Vp3|lano NZQPgegngrlc optigiizagon of-ap archjjectural
3. object's form as a method to |mpr0ve its energy efficiency // 10P
A< d
Islz

Cogf Qe@z tg Sci 3 Part 2 Article
6 DOI: 10.1088/1 5899)%/552/1/012027

rRTIF =N
“—Q-.N'

,{tSfr]|ZHOthI]lSE)JdZ-erJ B3 o I;’tSHH
©j hEtn] . { W d ydvvdz: difn P { (6 s
https://xn—llagf.xn—p1ai/services/antikrizisnymery/?PAGEzpage
5. rdadzt § d G tstets H iIfCARYWC Is tefiptalgdzal @ . e Mztem.
JWdyd Oodz d&f 2vww.mMd@2@lsd sdzOdz! dz" j ftetsj SIs™ . oW tddds

17


https://bel.ru/news/2021-06-10/belgorodtsy-chasche-stroyat-odnoetazhnye-doma-374380
https://bel.ru/news/2021-06-10/belgorodtsy-chasche-stroyat-odnoetazhnye-doma-374380
http://www.���.��/
https://�������������������.��/projects/zhile-i-gorodskaya-sreda/zhile
https://�������������������.��/projects/zhile-i-gorodskaya-sreda/zhile
https://egrp365.org/map/?id=g0Y2xn
file:///G:\���������%20�.�\���������\Volume%20463
http://iopscience.iop.org/issue/1757-899X/463/3

S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

ur s 69.0

JYUORIRYTOARC VYU [A[HuHEd OPTIMIZATION OF THE PROCESS OF DESIGN
ltfrsuvrRt JITO1LRC 1T P11 RE R OF BUILDINGS AND STRUCTURES
g/ Jturr1RrRE

Komarova Natalya Dementievna
stsi@BOse @ W COlsjOddg dzls © | oCi@lidate of Technical Sciences, Associate Breafie
COdZHdHOI Isjrdzduyui mMédms dzOES, HEBSY, dzls
North Caucasus Branch of the Federal State Budgetary
djojstOm® COLMEd2 Wddzdodz W jedusatodalzinstiicnt®f higher vocational training
GsfmMizH OteMmlise j dzdzts dstB oD e Olis dztHzs HREgOMed State Technological University named after
ZytcjyHjdedw ormhjcet ftosW jimMhdsdoOd dsets Bk yj dds¥Shukhov
Cl jdzestesHMEd?2 emMikzHOmise j dzdz” 2 s n desdzts 6 d u j MiRecalyeVody
Edzdeo jtemdlsjls dd&3 1. . zkate O

Gf ddgj tOdz! dzgr j | tSHT GlushchenkoKseniaSergeevna
Capital Construction Department Bimeer
Lz h j S s sfjdedw wjtecj j o dzO MineralnyeVody

ddey jdzj o6 EftcOodzj dedv COf JlsOdz' detsets fstetsdlIlsj dzr lseo O
G. [ ddzj e®H2 dz" |

b1V JuvdARC

] MisOls! j tOMMdBBOIstcd o O Isw shdetso dzr | f BHAGBHT C sflsd
mMtsstelzy j ded 2 . ltod d3j dzj dzd | Mo toj d3j dzdz’ n sjrdetsdzse d 2, fsL o
dmyf sdzr L BVaksHjjdzd tctso Oded W L HOdd?2 COfFHOEBOAY jfHkHEdetsdod

sdz¢ yjor j sfilkzg&Pr oydw, tedm¢, gdzt sted3Oyd sdadetsy BsHJ dzd tets
fMej HO, MesSd, ftsjllr, &sHjteddL Oydw.

ABSTRACT

The article discusses the main approaches to optimizing the process of designing baildisgsictures. The
use of modern technologies that allow designing using BIM modeling of buildings as the most promising approach to
design.

Keywords: optimization, risk, information modeling, innovation, information environment, timing, projects,
modernkation.
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ABSTRACT

In the modern world, the construction of concrete mix using 3D printers is considered the most promising ways
to automate construction processes. But these compositions based on Portland cement carrycd disadbeantages,
such as high cost, poor workability, etc. It is assumed that it is possible to solve these problems through the use of clay
soil and additives. In this regard, the aim of the work is to develop compositions of ground concrete foBise in
printers in construction. The composite consists of soil (clay, loam, sandy loam, sand) and part of the binder. To study
the printing properties of the composite, various variations of the compositions of ground concrete with the addition of
cement andiypsum binder were studied.

Keywords: ground concrete, clay, 3D printing, construction.
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ABSTRACT

This article discusses the basic properties of polymers and their use in construction. Polymels rasgeria
widely used in materials and installations. Due to their unique properties and advantages, they are used in the designs of
cargo handling devices.

Keywords: lifting devices, polymer materials, metal cables, twist angle, slings.
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ABSTRACT

Concrete is considered a material that has been used in construction since ancgamdime/ould seem that
we should know almost everything about it. But in the process of developing modern society and developing the
modern construction industry, new needs arise that are designed to provide modern types of concrete.
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ABSTRACT

The main vector of development of the building materials industry is to increase the enerignosffiaf
production; reduce the negative impact on the environment; the involvement of waste in the production of building
materials; the production of new types (innovative and composite) building materials that increase the energy efficiency
of buildings and structures and their internal environmental friendliness, at the same time reducing the material
consumption and increasing the reliability and durability of buildings and structures. The article is devoted to the
analysis of the possibilities of reding, recycling and rénvolvement in the production of building materials of waste
generated during the manufacture of autoclaved aerated concrete, as well as similar waste resulting from damage to
buildings and structures during military conflicts andrrmade disasters.

Keywords:autoclave aerated concrete, autoclave aerated concrete production waste, undercut layer.
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ABSTRACT
The article is devoted to the systematization of research results on the effect of fine aggregate on the liquefaction
of cememtsand mixtures. It is shown that the anionactive diluents-SRu8 GP Melflux 5561 increase the efficiency
of action in cemensand mixtures as the charge sign of the surface of the filler particles changes from negative to
positive. In this case, the filler should be characterized by a dense structure. The gremtgyation of sands with a
negative surface charge sign, the weaker the liquefaction.
Keywords: adsorption, superplasticizer, hyperplasticizer, fine filler, electrosurface properties
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ABSTRACT

One of the important directions for improving building materials is to endow them with various protective
properties, in particular soundproofing, designed totgmt people from the negative effects of background noise
pollution. This determines the relevance of the development of wall structural and thermal insulation materials with
improved sound insulation properties. The purpose of the work was to develegh@dnfor producing structural and
thermal insulation products based on expanded vermiculite and assess their sound insulation potential. The article
provides data on the substantiation of the technology for obtaining the material, the dependencetiofstiesmund
absorption on the pressing pressure and the amount of binder used.

Key words: soundproofing material, composite binder, expanded vermiculite, pressing.
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ABSTRACT

s

The article discusses the reinforcement of a bridge structure with the use of external reinforcement made of
composite materials. The bridgequestion was built in 1978, the opening of the bridge is divided into three spans and
is blocked by split reinforced concrete spans, the total height of the bridge is 42.74 m. The bridge spans are made of
beams. Calculations of the reinforcement of tr&lge bearing structures made of FibARM 530/300 composite
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presented. Also, in the course of the work done, a new class of beams, the stressheweimfiorcement material, the
height of the compressed zone, the bearing capacity of the reinforced section and the length of the winding of the
reinforcement material for the place of the theoretical breakage were determined. Generalizing conmusiads.a
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ABSTRACT

The technical inspection results of the residential building structures in the Moscow region are presented in this
article. The authors provide the object characteristics, as well as the means and methods by which the necessa
indicators of its technical condition are obtained. The authors had tasks and goals to determine, using visual and
instrumental methods, the category of technical buildings condition, to identify the technical materials characteristics, to
detect defest and damage, to analyze their formation causes, to determine its physical wear and tear, as well as its
residual resource, using calculation methods, to assess the possibility of its further use and draw up a technical report.
The compliance analysis wasrried out for residential premises with the requirements of the Russian Federation
Government Decree (January 28, 2006 No. 47) ¢On Regul
premises, residential premises unsuitable for habitation aagdaiment building as unsafe and subject to demolition or
reconstructione.

Keywords:technical survey, housing stock, ultimate limit state,-gmard survey, instrumental survey,
technical condition categories.
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ABSTRACT

The article examines the current topic of lase construction in modern urban environments. The author
analyzes in detail the advantages of this type of development, including the coziness and comfort of housing,
environmental sustainability and attractiveness for families. However, the article also highlights the disadvantages of
low-rise development, such as limited land use, increased infrastructure costs and limited access to commercial and
public facilities.The author concludes that successful-lise construction requires careful planning and consideration
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ABSTRACT

Throughout the world, the pace of urban construction and expansion has been increasirg masrdbcades.
New construction and landscaping technologies using modern building materials are increasingly in demand. A
landmark event in construction was the development of photoluminescent pigment (PLP). The photoluminescent
properties of the pigmemhake it possible to expand the possibilities of functional use of architectural and decorative
products and increase their technical and economic efficiency by saving energy by eliminating additional lighting
sources in certain areas. The material carrowg road safety and pedestrian flows by illuminating dangerous dark
areas in poor visibility conditions.

The work examines research in the field of concrete with photoluminescent properties, which is carried out in
Russia, Germany, France, China, Indiad ¢he USA.

Keywords:photoluminescent pigment, luminous concrete, concrete with photoluminescent properties.
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ABSTRACT

Energy demand management is critical to reducing primary energy consumption and mitigating climate change
issues. One of the most important parts of an energy management system is accurate and reliable fdreoastjng o
consumption. Moreover, an accurate and reliable forecasting model for energy consumption in buildings can inspire
energy efficiency policies to reduce energy consumption, reduce environmental pollution and sustainable economic
development. Energgonsumption in a building depends on various influential factors, including weather conditions,
building properties, time and occupancy. The article discusses neural network models of a hybrid genetic algorithm and
long-term memory for accurate and reliabénergy forecasting, in particular, the procedure for an adaptive neural
network model with its hyperparameters.

Keywords:energy consumption forecasting, neural networks, genetic algorithm, Bayesian optimization, weather
factors, time dependence.
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ABSTRACT

This article is devoted to the study of the porous structure of cellular concrete using fractal geometry methods.
Analysis of the pore shape of cellular concrete is carried out using the cell counting method. The results show that most
pores in cellular concrete have fractal dimension values close to 1, indicating their degreesiofilseify and scale
invariance. These findings may be useful in optimizing the production of cellular concrete and its application in
construction projects.
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ABSTRACT

This article provides an overview of 3D building printing technologies (additive manafegptuAdditive
manufacturing (3D printing) is the process of creating taliegnsional objects of almost any geometric shape based
on digital models. The concept of 3D printing is based on building objects by depositing successive layers that represent
the faces of the model.

Key words:3D printing, additive manufacturing, buildings, object construction
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ABSTRACT

Based on the results of the experiment, a hypothesis was put forward that an inctbasefiiciency of the
hammer crusher can be achieved by establishing a rational value for the ratio of the suspension radius to the reduced
length of the hammer, which will increase the efficiency of grinding grain matefiaésresults of previous stias
have been analyzed, a number of conflicting opinions have been identified regarding the preferred values of the design
ratio of the suspension radius to the given hammer leBgtbed on the results of studies, it can be concluded that the
rational raige of the linear ratio indicator is in the range from 2,25 to 2,42, since outside this range there is a change in
the direction of the vector and a decrease in the relative speed of the crusher HEmisyethe expediency of using
rational values of thendicator of linear ratios of the rotor of a grain hammer crusher in educational and production
calculations is substantiated.

Keywords: impact speed, hammer, rotor, grain material, specific energy consumption, linear ratio index, grain
crusher, reduced hgth, suspension radius.
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ABSTRACT

The article determines that cleaning grain from impurities is one of the most important operations at all grain
processing enterprises. It has beetaldshed that it is necessary to create new grain cleaning machines that provide
grain separation through a slot opening located perpendicular to the direction of movement of the mixture with minimal
capital and energy costs. And the creation of direftteds of grains of uniform size for grinding by direct impact using
brachistochronic surfaces with slotted holes and separation of grinding products through slotted and louvered separators
makes it possible to rationally organize the grinding workflowycedhe circulating load in the grinding chamber and
the specific energy intensity. It is also known that every 10% reduction in the coefficient of variation of the fractional
composition when grinding feed ingredients is equivalent in technologicakefficito additional production or saving
1- 3% of feed.

In this regard, it is proposed to carry out separation (classification) of the crushed components into fractions
after grinding the grain. Separation of grinding products according to the partelefstze ingredients before mixing
them will allow to reduce the coefficient of variation of the fractional composition of mixed feed to the practically
possible minimum (8.0%), which will allow for maximum efficiency in using feed resources. Technologfitciency
when feeding the resulting mixed feed will be equivalent to their savings or additional production in the amount of at
least 46% and can reach 105%.

Keywords: grain, separation, gravitational separation, grain cleaning.
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ABSTRACT

The article determines that the issues of reducing the specific energy intensity of the grinding process and
improving the quality oftie finished product are very relevant. The need to design a unit that combines the functions of
a separator and a grain grinder has been established. This unit should be characterized by low energy consumption of
the grain processing process and high petidity and product quality.

To reduce the circulating load in the crushing chamber, it is necessary to create directed flows of homogeneous
grain sizes for grinding using special separating surfaces and rational organization of the grinding workTgriscess.
can be achieved due to the overall effect of the brachystochronous distribution cone accelerating surface, the slotted
separation holes, and the directed flows of homogeneous grain sizes for grinding by direct impact, which will increase
the capacityof the separator and match the product speed with the driving force of the process. Therefore, it is
necessary to conduct special studies aimed at identifying the possibilities and characteristic features of the new principle
of separation and modeling tfe forms of the separating surface of the brachystochronous property. It was found that
the mathematical modeling of the forms of the separating surface of the brachystochronous property and the
development of a computer program for constructing the gieygat of the surface of rotation of the brachystochronous
property make it possible to obtain real technical solutions and justify a new method of gravitational preliminary
separation of granular mixtures during grinding. This principle is that the pradube fission is passed in a
gravitational force field above the slit, the width of which significantly exceeds the size of the largest particles.

To carry out experimental studies of the developed method of grinding grain, an experimental crusher with a
cone device for preliminary separation of grain with surfaces of brachystochronous property is created. Such a technical
solution ensures compactness of the device for preliminary separation of grain in a crusher without expansion of its
dimensions.

Keywords: grain, preliminary separation, grinding, mathematical modeling, surface of brachystochronous
property, cycloid.
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SetLength(M[Number]. 0);

z:=10;

SetLength(MNumber]. Length(M[Number])+1);

M[Number][Length(M[Number])-1].x == (C.x-
K %)*((1+c0s(2))12) + (D.x-K x)*((z-sin(z))/pi) ~ Kx:

M[Number][Length(M[Number])-1].y = (C.y-
K.y)*((1+c0s(2))/2) + (D.y-K.y)* ((z+sinz)) pi) + K v

z =z + (pr'180);

SetLength{M[Number], 0);
seuaengrhimmumbﬂ].. Length{tmpA));
1=0;

M[Number][i] == tupA[]:

i=1+1;
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ABSTRACT

In modern conditions of the development of science and technology, an urgent task is to find ways of
dehydration to slow down the process of vital activity of microorgamismthem. Food drying is an alternative to
traditional preservation. The drying process is suitable for most raw foods: vegetables, fruits, herbs, meat, fish. Drying
does not require compliance with a complex recipe and inventory. Dried vegetablesi@ndifruemain in their
original state and will not change the taste. When cooking under the influence of high temperature, the nutrients in the
products, in particular vitamin C, disintegrate. Most of the nutrients remain in dry foods, and their atiocentr
increases due to the lack of water. When restored, the products after drying absorb water very quickly and retain their
useful qualities.

Keywords:drying, sublimation, food products, steaming, recovery.
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ABSTRACT

Water reconstitution of instant foods is at the center of food quality research. Given the growing tgopiulari
such products, emphasis is being placed on food safety management systems. The use of modern scientific methods and
approaches allows us to ensure strict control and compliance with established standards, guaranteeing high quality of
the final produtfor the consumer.
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ABSTRACT

Instant food products fully retain the beneficial pedpes of the original raw materials, do not require special
storage conditions and do not need to be cooked. Nutrients, enzymes and vitamins, which are significantly destroyed
during the cooking process, are completely preserved in instant productsrti€lee examines the dynamics of the
market for instant dry rations. A marketing study was conducted to determine priorities when choosing dry fast food
rations. The scope of application of instant dry rations has been determined, which is currenthyngxgignificantly.

Key words: instant food products, marketing research, dry rations, assortment, marketing, sales market.
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ABSTRACT

Business in logistics is a commercial culture of organizing the management of economic flows in the field of
commodity circulation. This line of commercial activity beganaieetshape in the 1960s. The main reason for this was
the increase in the complexity of supplying organizations with materials. Business logistics is a significant and complex
sphere of activity of the enterprise and constitutes the essence of its furgctioni
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ABSTRACT

Trends of digitalization of socieconomic processes inevitably cover all levels of financial organization. The
financial and credit mechanism is no exception. The properties and features of digitalization as an object of
management determine the features of its implementation in individual industries and in the economy as a whole. Both
the opportunities associatedtlvthe digitalization of the financial and credit mechanism and the threats associated with
it to the effective operation of business entities are subject to consideration.
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ABSTRACT

The article presents an algorithm of actions for assessing financial resources on the example of a peasant
(farmer) farm "SV". The balance sheet of the enterprise for 2022 years of its operation is considered. The
assessment of liquiditatios, business activity and profitability was carried out. Options for improving the efficiency of
financial resources management at the enterprise are proposed.
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solvency.
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ABSTRACT

The article is devoted to the study of the problem of competitive advantages under the coffiditien o
development of a socially oriented economy. This problem is extremely relevant at the present time, since a working
person in a socially oriented economy is perceived as a strategic resource for the development of an enterprise. And the
connection beveen motivation and labor productivity is obvious.

The article discusses the company's social responsibility system, its types, as well as methods of increasing
motivation used in practice.
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ABSTRACT

The sanatoum and resort complex is an important component of the national economy of Russia, ensuring the
quality of life of the population and the health of the population. The successful development of the sanatorium
complex has significant positive effects foretlstate, business and citizens of Russia. An effective management
mechanism and sustainable development of the industry currently requires the search and implementation of completely
new approaches to the formation and construction of a qualitatively oelel mf the management mechanism, modern
management technologies, and the organization of production and economic activities.

Keywords: sanatorium and resort complex, management, management mechanisms, economic development,
economic relations, economic iefency.
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ABSTRACT

The article deals with topical issues of the functioning and development of smak4sesinn Russia in the
difficult conditions of sanctions pressure from the leading world powers and international organizations. Statistical data
on the dynamics of the number of SMEs are presented and analyzed, and the advantages of small busimasntdevelop
for the domestic economy are emphasized.
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ABSTRACT

The article analyzes the interaction of birds with wind power plants on the example of the Rfinvdarsk
power plant. The criteria for calculating the probability of a bird Igttine blades of a wind turbine are selected: the
wingspan of a bird, the flight speed of a bird, etc. The probability formula is calculated for the most unfavorable case
when the bird flies in a direction perpendicular to the plane in which the wind isHeeated. It is known that in many
cases birds change the flight path near the turbine, so the concept of the bird's evasion coefficient is introduced in the
article.

Keywords: wind farm, bird migration, probability of collision.

l dzdwdedy ojlstetseor a 1 dzj Cls ®tOhylef@dzy dsw ( JdgG )  IgdPdzy H s Oded d |
fisdy LOadMmdls sls md L s5dz0, mom@mmwuﬂzurﬁmmqﬂ;mmmssmqq ¢
sirddyi Médas RrOOCIsjtedmMisdt [likesHd, A S@dds] | sdzBy detiz] , P Jiots € 5
tsls Ctsdzd yd Mlse O smMtse j 2, ek dpgzs O "Cdicz ¢ O%J ted L §f e OCds.d yd M&
sjtetcedlststed® 9 jstcsotsEts f i@ 2 dijslhtsHtcds fiPdzso Odz dzO dEOtsh t
fMsOldmisdui Mcd2 &OLjtedOd dOHsSQ ke tistsfoud dpe’d2j tshdasermdztse W 3
fescdatsL qtetso Odzd v GdBJ dzd f s e tc dis@s te dsdj te s § B s g d5]] . SO HT 2
9 jstetso sE s fOtcCO ftsLotdzv s IB)o todrdyde diflae | d dsinfdgsiglels Qdzd d  dgj H s
WOoClsster sftejHjdwvehdj 9 B is Bl ) datsSINH sBd M JdudoeOjls
oL OddtsHj2Mbsadw flsdy M dsf QipbsBEOddEs $df OEAd) b#gle] QCIsd o
[3]. Lstzd MRD) (aL OddsH 2 Miseadwn da M

RL IEZygd ded 4 Steded stsC a3t dzj ¢ fyma Mdza® {ldsjdtags d lo R  B) s F d3% s g © dzd
9 jlstctser n f OtcC tso SB " Ydzats  dfCG-tsoy 9HH] daisffiyrw o9H & R dsMs 2 k=L wtdzj . ]
Bt O A3 . {Hddz qL dzd ~ . d Mif ts 4z aztzy Jsdgdlz” D BOIS | BOIsdyd MC d-
ZSlsdzOdzH MEC dd3 ABdeH tsd3 1§ tod to 5 H Ezts dzitf y jadaPldnedt] HIflW 6 BNdAS o j dzd 2 H Isd y

135




S990Ya3 306 adnvegdpciengRI (1) R.2023 y.

1iHBMOLS R o dgy l§ tsim® dzj sBAtsH difistinisH dzj § L dzOyd dedj N dted dar
1 CsteOf sdzv ydd HOdzdz 7, f sdzlz YO ji df ots dzfy Iz fipls | @dgts s &S dztsf Ofls d
dz0B dzs H j dzd 2 , f dztsh OH ! (it BtgH 5RO M j bjdddv dlrssiin@igmis: 5 o j s
ftojo' h"Ojls 20% tls tBh j2 fdsh Ondze zsec®D sfg s tf OfplS ‘0, 9 tON j dzd
RO Ijttedlststeds ofpjets O O. l jtesWisdes s Mistsdz¢ dets o j ded W
[ jIlstsH RAM foLotdw jlso j Istctstss) sz delsls ts te ts d3 9 fqdzz y O j
dMmMdzj H 59 OdzgB¥0 % dzGsls 7 09 fyj 2 tf detsi@sHe, dzin ks o S, LOded B3O BB dzts
LOdzd BOJ Bs2 o jlstesots? {1 dzj Cls tftyfiplsd @diy ff jie.B s B G digd s 5 OB 20 [ 1]
ttj OdzdL Oydv ROwh eklsdtsets Zyy sO Bsdjj kZHsBdO M bsySd
Licj dzdV Bt OdzdL Oydd dBBsdzdlststcd RN (R +nB@&d R) b ' £ BiH dzO Q)

LOdsBduj MSsd d otj dj dedesds RO dzp s (0B ord df R i/
dzj HEMsOC B BjlssHO RAM Wwodwjlkmw dzj ssydasls:
SftejHJjdjddw §OEOHREISEO]NY Sd L kGHEMWO LHEAR Ctr d& jo fldyr ,
syjdtd f§tsojHjddw f§ldy dO Isjtetedglstttddd nipiyidsjtetmdajtig tso/te j 3w 1 t
fOtcC O [ 1] . atsotej d3j dzdz § f Is doyirls tousjctg jdej tfQdssids ts O dzmiso 5, L Oc
ftejHmsOodzwels M2 ctesdd jvihfjseisiys) ddsd s fisdyr .
fdzsh On! 8 o jtendesimisd ‘Eiflstotso tsA\Es llizdion 0 (HIY 1 0f sdzlz yj dzO H
Btsdzr hj. 1 COujMmbseaj fteddj tcQ@zjdz@zOtedsht tod D iy i Q H Tl dzff Isd y O
CHBIstedui MS d4J f Ot O3] Iste’ 2O torOdpteay tizd o , d LY j totf j dzH d § &z dzv to dzts
pjbtsej dzj cOtstese, Chlstter j Cs@usdgjsMj drOrn tedd Isfjis easpls@so 5 € s
Ldzj Clstetsfyls Odzyl8. } ted BstemC Bdzsecdn Mizzyow s f§dy’ dL dj dgvs |
oBdzdL d Isktsdd . 1 stk Wt
82M | 0fdMO: o odHj
P = f PN, 2)
GHJ f 1 CuWdydj dals 2 ¢ dzts dzj
SftejHjdvshd?2 MY shitss dats s i

sttOjClssteds ftdy 5O oBddL d o] lst

sBtOL tsd3, dLBJ YOI MmilstsdzS dztsa j dzd
10dBtsdzj j o jtetsWisdetsj LfdeOyj dag

GOTsHdlsMY o doEk[p]EAH.Odj O, 005

puck

ONacHoCTL stsdzd uj Mbsets dRsts fizlnpty alzp dz
sjtetcdlststedd 1 a4 LO sstoPeadetsjy 1 ¢
S=1.41ra (14102 kB.M.) Mys=  fy @ (3)
GHY T o jtoswWisdats s mls s dz§ dzts 9 |
fisdyr, ftjH]dvj BOov Wstthkzdas?

= Myl UdMdzs fIlsdy, ftetsdjlsosnd
| g O dzkz Qls puidtelj L ftesMiste Odzise 15,
- , sf OMisy MfrBEd & o jlsttsosets Ot
dn tlsS dztsdzj dad v .
vdzj HEZY tcOBEIOHR [3], [4], ¢
tdMEO oBLMBsydts?2 oMmisted ud Yisdy
1 5H Lids? dMSO ftsddkOjshw
01 =A 1 ZOAsHWHh j jMmw dzgOH EZyoOmlis
- 2O o' Mtsls OFy digj 2 Hir | 4 Szje B BS 52
— =" pjbttoeEts CtdjMmO Iktsdd
‘ ) ' dZOB dzs H j dzgdWw § dztsh OHO @y flse j  f t
t dikztsqy j sk seduj MSdj (HeOd) Gy #20uHOdd | Hd&Y Iskts d¢

¢l tod s © ¢ edfm. 1. {OmMMlstswddj sl L j ddd
o | ltd Mdzk YD 4 B s ol Bdzj 2 1
l jstesor j Ldzj CSbtesMsOdzyqe= 1@&@ [BBY BjBE 0o j dz
Lo MCSEts Rt B@REESHEY jGOB S & V=01 S 4)
Bshd' » BJcOydodede = fkki2 | ohhtidqiph@ROsh ey dvjlsmw dzO
0L 59 fStodzts Bis e ) € 15 B, yls s flotg jL Hztelf ts Ors Jsdrd ztBts dzd ststod dz¢ © s to

dzi sBrtsHd®BsMIs! dLizyj ddw it lststy dafdz0d (S0 L disds)s tOL d W
2O kjttedlststedwa 1 Cwu. )

s Shdsods & [OLOG;kLod ojkesditnkonteo, )
SftejHjdvshdh oL By dsmls! Mt Q‘I(’i‘ftsa'g}éq?% q'}gq‘%@ fn

ded dg.ls dzts fyw Is fyw : sgteeddz o jltse s

. . . ¢ HN O Julq
i emne Sty eos antonei GGEl SRR G " o dneomn

R i 6OHqEM olbdsd, &0 (EREET226dw §wismv
s Oflsd,
RiHMG] GO d&sfonisd o,jlstsc  dj 606560,

136



S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

Veqpe | © 6§ d3W ) Isd wd dzd J§ ECBIsEHzOBE O L ¢ dz¥ H, dL zyd ded 4§ s

tjedmistedtolze smw ofj fisdyr o sidtydzj dzfe d M Odzpdets dItpediatsicdds * Wk
fMilstsdz$ detso § dad v , otsL sy detsfilsd MistsdzS detsdgdj.dzd 2 1 Is d 1
vd MittesMmls! fsdzy sO fIsdyr , tOLoadlkdj ojlstetst dgj ted jlsdyj m¢

Si fdtsh OH! ofMjn EyOmkS e ©aD) fisfjjalgdlsisic diftse toj d3j dzdzs?2 Yo
1GCu, GH] fsotHYISMY dzOB dz* H ISty yded S Ocsd L dzj e dd sy jls 6
il\itcOdshis: or fsls dj 3 HE daddaddejdd jd dzQ R S &scE Uy MS ks 5B

Ctosdis ¢ 9 jstecso sE s Csdz) MYOMlsddELisd S slststeB dIsj dzr s ts ]
tejedmstedtelzs sw filsdyr , Csdzdud Mo j &5y Iy Py &cj hls dzj ded
i Ssdzdyd Msets HIsdy, dzO B fiztzs P d oz £ ¢ MWL swdgPo detse j i W d3d N
ted ¢ O, ydtelso Od3d b fnj &3 2 fmlse j tste d
tiotej d&3W  iiBf odoglzd Yo L sSdzid LedfjiiOdzd® d3i Mis § sMisswY dzdgse s
14 dzd ydiak o3’ BEZHJ & 2o lsgQls! ¢ dL d3j dzj dzed®  dzOf tc Oo dzj d
Csi WWduydd dessds  O¢€ Is dw jamdzdits ¢ fsldsds§ sastfds jHtcz e dd3 dzj ¢ Olsd e dz" d3 W
oadHO. 1 OC st dzj dzdz 2 ¢ ROM W h j o
AstedBzdzO (5) orf o jH]jdzO H ik Ol dofiple dflasi ifGedsD OddglOs j e Oz f 5L
oL OddisHj2MsadYy flsdy M Ik useipkzame dzz® hdags Gatgfd o j stotsi
CjLbd kOt doddbtteddd0 UOisE g NGa@s dhMdjsPyds o Bdj
i3 Is s BNsIdE]. ltetso j HJ ded dmfmdzj His9 Odzd 2

RL Wtstodbdy (old)H dzts, ylsts @O defotlzf s Jdzd JIs Isjitstejlsdyd M
Csdzdyuyd Misets  Mists dryylbts o 9 glatd &t off 'dbatifely j to j .
¢ sEd dizd dzo sjtetediststed l Cu L O otcj 3w Jy
L e zEOOYdd sftej HY dzw j Isyw HSE@WquGGGWJ[B@@QSQZ
ydmazsds migsslgROj Clststed d l]’tsdzy Is ts
10 mis otk e s 0w e e e upter ro cotsors
MistsdzC dztse jdzgdw .= M Ikt d dZO 6lite census method. The International Conference on Sustainable

1 totso j HY dzdz’ | e OMmyy Isr 'EQ%}_? Environmeftal Tpchnologigfl, Social and Economic Matters.

OBdZtSGtSqu‘fr]dZJ dzdzr J Fﬁ]@m qur]lS¢1{_JG- fj:z%znlszeroionces 2 890https:0 Godotgh (2021

] lsqu dZO sjtetedisstedd 1 ¢ uf ehyl opriend of%eE MeshntaGh system for
qL dzj dzv j sfw  f s3] 1c0B IJSdi@sL[.JOdZQfeJ:astmg collision between birds and wind farms. Eadfemopean

T tsls 0 H tq BAsdz n J 1 tg q’ [}J(@I@bog Ezpt chnologleS/ /Osadchyi, V. Siokhin, P.
fMtcOo dzd Is j dz' datsets OdzOczd L O Hdzwggl 23%25‘19 4§9§|6V|ZHI&BCQ1§awchal/ \
d fr] ']' Bdz L 58 Ols! 94 dZd 'lle dzlz sisdz and evelopln field §1H %&al methods to

sktes ddizj j W tet ST zE Ol Oydd o Isdssusd adzf collisidh HsiaSEdEarm s/ B H4d, M. Maddef, D
Rdzls j deffd o detsflst dwBdctcOydd Whitked d dMGM disLpcgstésdr s tangsd: bf. Ferrier. Madrid.

Co LOodMmdl &l fsesHr, o €W Isis e d MLt dz0
ttish,"Natura ag Recofimende rd survey
s stsdlz ftcd dimf sdz’ L 5o Odzq qmeth‘ﬁd§t§3 F\%jﬁ’n%pact a(ss ment %ﬁ] cﬁé wind farms May.
Cy Zz @lsPhwfjdH 2 Is t©OL B d9 Ols! Retid@dd trdsnH Jjntghz!/moliah.ndture scits/default/files/2017
tesd3j Y zIs€ d, Mse dzOMms &P dz,gjzd3gQ/Gwdanﬁq%gZOnote%gC(Eecommended%20b|rd%ZOsurvey%
o Omethods%20t0%20inform%20impact%
cﬁf]‘)/ 200nsh0req/ 20 |ndfarms pdf
1& ] Yigso jHy dedg" MEyof
Colsste’ 7 odHtses dzOBdz¥ HOJ ler]-l"‘tsfr]dz&xg)dS'J s tﬁtth&gsﬂzVolsﬁefnq% tols dzts G ts

J
1
1
gz dz¢ H § dzq d fmJ dzts o3

B dz¥ H J w J L Bdzts 3. %
L Ofted 3j 5, OB how OCEY St
dzg
B MisOds Cstedsdz ded ™ ddzd sy Va“QS o] razf)asks Gz H @ng oot fisw &0 gfsdts
fitjdysd = flsdy JOHOjIs ﬁ%ﬁnggysg% &%@ﬁw &' cu:, ud
fotscsjyzsSd ot dsj dad anndzB? AN B ey

vOCdd3 5BKOL 5, SJtstszsdszfmisrz ozcﬁaﬂslﬁ@zﬁ@dw@vdz &BMBWJSJGB@WOI&@JB
90 d;t?r]q’q(i)sﬁ]bqls lsIztGB(j’fdzfq’ amJ(;lsqtcisGlfJ dzﬁ@@léstgteigéclgs Eglmﬂgvhltré;ﬁ%eag%%ﬁ% m(%;n.torynr
L O9 5 dy wdirduj S %@é K’ B =
sls “dzdfm%iﬁ%qmgmfquqq@ﬁ% ;;.g;ig o on Ut s k ”i”i.ang vant
99 JHY SG s [ (S]] @39, 25.

’ Clsd f OtcOdij Ister QquHgéagdé dzr 0V7V|.Fl4ja2wss R. QNN ewew of retiroated diver and great
SlsHj &z &zsSE s odHO, st lstsBE sk dare \:?n d%%f’tand Scottish
oLOdisHj2fMsadw fisdy a;lststslﬁ%l%iagg@mm{ss& e°§:}$88@q o ks
syjtejH', MdzjHkjl ECOLT" 90Is: odH fIlsdy.

137



S892Ya3 3906 adnvedybciengRI(16) R.2 02 3 y.

vrs 537. 56

L0/ Ry JUULl T duvrf duvRrRY [ S [ ANALYSIS OF METHODS FOR
TdrefrtdITorvRrRe VLt S O P21 MATHEMATICAL MODELIN G OF
toegltrrrfIi13m gfoydsl zm NORMALLY DISTRIBUTED RANDOM
NUMBERS
Yyifztedts?2 [ OCMddB
MiskzHj dzls Chepurnoy Maksim
1 Okydzr 2 ttkzCtsots stydent

(a3 jo | zOndddte ujtee]

dody Science director:
HECIlstste Isjmndzedud MSdr dzOEZC, oW

JY&yémiedy Viadimir Sergeevich
doctor of Technical @ences
AJHjteOdz! dets] cEtsfMkzHOteMmise jdzedetsj BY¥ HY j Isdats
SBtOL 59 Olsj dz! detsy EZHEEPH  az0 dzfetlerahStajedBmigetary Educational Institutitigher
clfJddssfsd MSCd2 ctMmMikzHOtmise j dzdzr 2 Iledadation Wiglithjso] Stade University",
Gf j &zd s ts dz Melitopol

prv1VJudARC

{ OBslsO f OGO ) dzGlj ssHise O BOdyYj MS et dBosHj dzdtese Odz
steOd dsBkz oMY toj H jeE)dys sk Oddy saki Gy (odvtcd 1 SSSGHC
[ 8 Zdzff ©O®BMOdzr (4§ ), BjlstH f fdvdddtho S(sisftH d dzOldls Ozl B O s d
6OL dzd ydz' °»  Odze tste d Is dzd y poipifiBtribution '9 ¢ ORte jla g § Off to 5 ¢ WRBUEHRBEHs .50 O dzd
1 dzj tod fpts O dfofs d3ts M ¢ orntaladidzbibytigrfs B j Mt j Wd o Odzs ftoj SBtcOL 5o Odzd j
Mty Hjdy dedzr @ ydMmjdz dL ®lstejL O [0, 4294967295] o
WiCSldodetsils: ftojtsBteOL 59 Odad W Umsa;mw@@%im@ﬁbwﬂwsﬁwﬂQWBd
6j#4Sj +B]. 1fmj MeEyo? dz | ydmdzO, tlsdetsmwh djmw ¢ teOL dze

+3] . tOﬁ]ﬁJudlss@derlsthcddzOu%,dﬁdW(dlesisH 141 13.7 (d3j
normal_distributior) Bradgfpcflz' P j CStdlsduj M2 o j dzd yatslz' Iz to ticeOdzdzts 2 dz@ G d Bis fr
fMlsjf jdvre MmMotBEHT . 10 BhdsesO0ddd (dzkzyjddz = HOdzde" 7 Bsy
GJjdzj cdtctse Odad W sBjfMmMtfjudoOsls ftsdzzyj dad j dzts to 30 dz! tslziz" D[ to
CotstoH d &zl dzdgl@AMOdz? d R OwOC s tod 66 & @ dzf 't d gz@Bd 3§ dz' " d o3

sdzé yjor j: mirga) cOltste MozEyo2dr »  ydmj dz, Gjdzj Olstste M
eOMftejHjdzjdedj, Stedljted? 1 dtitsdO.

6 O
Cw
tsls
[-3

ABSTRACT

The work is devoted to the analysis of hms of mathematical modeling of random numbers obeying a normal

distribution. The most widespread are the Bduxller-Marsaglia polar coordinate method (BMM), the Bdxiller polar
coordinate method (BM) and standard functions in various algorithmic laeguagh as normal_distribution in the
Visual C++ programming environment. Generating using the normal_distribution function provided the transformation of
random uniformly distributed numbers from the segment [0, 4294967295] into random numbers obe@iagsthéaw.
The efficiency of the transformati on wariteridnersthiesegmestf s a m
4, +4]. All random numbers related to various methods of generation turned out to be in the segymedijt The
calculatedv a | u €-sritedaf9.6 8M method), 13.7 (BMM method) and 11.2 (normal_distribution function) were less
than the critical value equal to 16.8 for the 5% significance level at 6 degrees of freedom. Based on the data obtained, it
can be argued that thealyzed generation methods provide the production of normally distributed random numbers. The
BoxxMul | er polar coordinate met Raigriowas characterized by

Key words: random number generator, random integer generator, normal distnipgarson criterion.
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ABSTRACT

The article deals with the conceptisppobability theory, as well as its basic concepts. Research, planning and
forecasting of economic processes are unthinkable without the development of economic and mathematical models
based on probability theory. In the financial industry, probabiligoti finds application in the construction of
mathematical models of the stock market to predict its future trends. The application of probability theory in economic
problems and its role in the field of economics are analyzed.
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ABSTRACT

Providing comfortable working conditions in the workplace is becoming more and more reledargcassary.
One of the parameters of the microclimate of a working room, which has a purifying effect on the air and a healing effect
on the human body, is the concentration of negative air ions. In this work, we study the air ion distribution under
condtions of artificial air ionization using computer technology. An algorithm for modeling aeroion distribution from air
ionizer s is proposed in this article. The developed algorithm makes it possible to determine the air ion distribution from
one, two or mee sources of negative air ions under conditions of artificial air ionization.

Key words: air ion distribution, algorithm, modeling, air ionizer.
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> a:=0.23e -4;

> h:=le -4

> |:=6;

>f:=(1/(a*x"2+b)+1/(a*(x - )"2+b));
> plot(f,x= -4..10);

10000

PR— 0 2] B B & |

B)
{ fkdsS 2. [sHj ko Oded e QGRBEPEE® Bcfed@sd P sBsH R G

10  tdfkds j 3 fjHfsO6 tizip] ZBEOBEJE B! todsdss I It
fshistes ] ded v ( 0) d GijLbdyidist’ tOBkiE’ R (BOMNY sdsy j df  dz
tOLEOBSOREZEets OdkctstedlsdiO tsftejHjdjddy EZtotso dv

> a:=0.23e -4

>b:i=le -4;
> f(x):=1/(a*x"2+b)+1/(a*(x - 9)"2+1)+b)+1/(a*(x - 18)"2+0+b);
> plot({f(X)}= -10..30);
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®BSTRACT

The problems of ensuring the accuracy of determining the quality of wastewater treatment processes and the
efficiency of contrdling the operation of opticainechanical systems for determining the hydromechanical parameters
of particles of aqueous impurities are considered.

The influence of various hydrodynamic parameters and characteristics of water flow on the performance of
wadewater treatment and others on the quality of wastewater treatment/purification, which determines the
environmental safety of water bodies, is assessed. The results of determination (measurement) of studies of
hydromechanical parameters of particles afeamus impurities and their influence on the quality of treated wastewater
are analyzed. The results obtained are the basis for the development of new optical methods and methods, reducing the
use of water and water resources in industrial water supplrsgsind ensuring environmental safety.
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ABSTRACT

This scientific article is devoted to the study and analysis of various software testing methods. The article
discusses the main types of testing, such as unit, integration, system, aeceptdnegression testing, as well as
approaches to writing testsmanual and automated testing, black and white box testing. The article discusses the
advantages and disadvantages of each testing method, and also provides an example of testing tiwepCadcala.

The research is carried out with the aim of improving the quality of software and improving the process of its
development.

Keywords: testing, software systems, unit testing, integration testing, system testing, acceptance testing,
regressiortesting, manual testing, automated testing, black box testing, white box testin@rivest Development,

TDD, BehaviorDriven Development, BDD , Datriven Testing, DDT, Keywordriven Testing, KDT, calculator.
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{ textBox1.Text +=7; } textBox1.Clear();
private void button8_Cliqobject sender, EventArgs e) for (inti=0;i<lenght; i++)
{ textBox1.Text +=8; } { textBox1.Text = textBox1.Text + text[i]; } }
private void button9_Click(object sender, EventArgs €) private void buttonZ_Click(object sender,dfArgs e)
{textBox1.Text +=9; } {if (znak == true)
[ dz@ dzts S { textBoxl +TeaxtxtBox1l. Text ;
private void buttonT_Click(object sender, EventArgs e) znak = false; }
{textBoxL.Text+ = ¢, &; } else if (znak == false)
lotsHdd btejelkjdr jHdtod B & Eﬁrue@é}BOX1' Text = -tex¢®pxl.Text.Repl
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int count; BOC( (bugs) dzj Sslsster j  dL  d
bool znak = true; . _ o pacQ sl dzsC, 0Co H |
vifdwl  joddLizjd ‘S“E‘Vf 5 I%%H@’ércgu f 615 G to O
Hj2flsead?2, Hd%W 1 lsteB L thJ ;
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private void buttonX_Click(object sender, EventArgs e) CoC¢dfgds s ydqwtr , sOdz' Ckdzf ptste o
{ a = float.Parse(textBox1.Text); sB tshdeB¢j (ted iz dets € 2) .
textBox1.Clear();
count = 3;
label 1. Text = a.ToString() + ¢ X

znak =true; }

private void buttonD_Click(object send&ventArgs e)

{ a = float.Parse(textBox1.Text);

textBox1.Clear();

count = 4;

|l abel 1. Text = a.ToString() + ¢ [/
znak =true; }

d 5L H GYHzdde gajculate:

private void calculate()

{ switch (count)

{case 1:

b = a + float.Parse(textBox1.Text);

Box1.Tex = b.ToStri ; .. . . .
breac o eone0 { dmbzemlstseh jddj s8 shdetj fid

case 2: 99 tHO

b = a- float.Parse(textBox1. Text);

textBox1.Text = b.ToString(); N .

break; ) 2. SdZTSrllIQO ¢, e, tftGJI-!dZOL dz0O

case 3: sdyde' = HtsBj2, d&SYjls L OY

b = a * float.Parse(textBox1. Text); LOfWIss?2 B ded MEtsdzt $ 5 t6O0OL
5 Bdsydes O fsfrlsco

H
L
textBox1.Text = b.ToString(); H
break; s dd f LOSdd L dzOyj ded j o5
(

case 4:
float divider;
divider = float.Parse(textBox1.Text);
b = a/ divider;
textBox1.Text = b.ToString();
break;
default:
break; } }
j OwqL deg W=,  ¢-E¢ &g K
private void buttonR_Click(object sender, EventArgs e)
{ calculate();
|l abel 1. Text = ¢¢; }
private void buttonC_Click(object sender, EventArgs e)
{ textBoxl. Text = ¢g¢;
|l abel 1. Text = ¢¢;
a=0;
b=0:) _ _ .
private void luttonback_Click(object sender, EventArgs e) t dMeMsstseh jdzdy tB thdB S &
{ int lenght = textBox1.Text.Length1,; dzj MSsdz €d~R LOfwIsr A
string text = textBox1.Text;
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lted HJjdjddd dO dtsa s OleBOUAYw s tstce: 9 t o}j H j Is

finitye, cBjMCtsdzj ydzsmis: & R L dgidegd d3 y&jtsH Lﬁdma? cal cu

cin ydd

BjMC tdpilswfdz ¢cDe o L Oodfd dsts B Sts il M qzitc fdf dedHi  dfjtddd VY lfO Iscetg dz
oMbt ¢ sfjwOydsddas? MdiEsdjidd Qs MHy§BOojBHMIS o7 o6
dzj o jtodzgr d©3 o Btsdz h ddzmlse j fnc&li &P, dzd po! LCI%GL@%{JI&QZCH Is ts 420 dzts dz!
shdBCO (tdmbkdasS 4) . Is4tsanlsfr]W ¢ dzsCkz case 4 d or

float divider;

divider = float.Parse(textBox1.Text);

if (divider == 0.0)

Me s s a g e B ol xdedSop@odwif( daif dzClzts tizé ) ;

else

{ b =a/divider;
textBox1.Text = b.ToString(); }
break
(M’ HoO (BilsHO tojh jdedw

HsBOoadls! ftse jteSlk o -8dftizflz Ty
Ad foijdvis: dsedblz JL dj dzj dedVw
CsHy WEdEydd calcul ats® a O] ¥

9" ydlsodedi. JlrBjtejds fjtcar 2 o Ot
Cdesf € dshslse jIsisokzs hdd3 BBEOL
9regdzvHdls IsOC:

private void buttonZ_Click(object sender, EventArgs e)

t dmMez4ed @ o sH L dzOC O BJﬁ]QBdZJ{}J(%fIEdeUSth’Bthl Text !'= ¢g)
H dzj dedd dzO dzts dz! {if (textBox1.Text.Contains{’))
{text Box1l. Text = textt,Bogxgl.;Telxt. Repl ac

lted ftsdzeyj dzdd tls@dgOlE jsdekedesc s yd fmdz
or ydfmdzj ded?2 d dsfrisCj sMdij tQX@tﬁe)&1+H€Md§f&qﬁ>lsh Tejxd ts
LdzOS fsdzzyojd fjtejin ydmd If(z éfalse dqdzz Mo, Yl o
dzj Cslsstesd3 tesHj YteOo ddz! dats f{]tedzca d x83C l$sfxu4fﬂcttse2xtg§nt;w€ﬂext.reep|e
Liej ddv (HoBdesy ilstedyOded )mak=tued}} o dzO" j &3 Mz yOj ¥
femydlsOj 3 shdeSs?2 1 Istsls dz;HtsqyulsJU(JtdafmlzLdﬁsﬂslzfrBLS)d.OB SOdzt CzdzvW st
d EkBjHffEhB®e dzd dzd dO"Md dMmYteC
Hj2Mmlsadlsj dz' dats:

vjfjte! dzj Hwwodwjlsiw w©hds
s jtedtotseo Odedw f flkMmlsr &3  tsdzj o3
dzdujets dzj fsdmatsudls (tod Mz dass

i dmMkEEs g f Qo ddz desj BlstsB®KOY jddj H
slsted yOdad W

RIstsG ts a3r dzOh dzd 4 shde¢d, (
fitcj HOHdN 1L Iskz dde¥ sted30Oyd ¥ ftotsc :
fsf" 50j Y dhfwoedls! «Isd shdhiffEg® deC 0o dj {600 @risfe sd)

1 sftcOaCd o SCtH] HA& dMiftcOs dzj dedv HBEBE &9 SHO

[ sBOaddZ s jteCkz dzO Ists, femlstsy dzd f tsdzj
99 BHOSSHY COYHB2 Cdzsf Cd, ftodyd gd w's OsSEd d@dsf¢d ¢, e,
o' fsdzdzv s N jets MOBEs Oted¥ Bj sd BnisOezso kg2 fflg s 52  dzd MW Is d ydats 2
fsMisOdeso S LOfwWIsts2. Clsts B LM ST BY adevhlgy Isd¢:ddyudcet daj
if (textBoxL.TextIndexOf,) ==-1) LiIssd3s Mz yoy (tdmbkzdasSc 7)) .

{ e 1}
GHJ] od3 Mists ¢éée duYIls CtsH Hj2Mseadw 1 Iss2 Cdest Cd;

[ sBOoadd3 tsBteOBtSIsClz dMe dzr yj dedw o CtsH Cdetsf €
fsMlsOdzso € d HJMwisd ydats?2 LOfwIsts2, sjf4te! sdz BEHJIs
9redzwH,jls: I1s0O¢:
private void buttonT_Click(object sender, EventArgs e)

{if (textBox1.Text.IndexOf(',") ==1)
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sBH dbtcectsott? ftecetcOBNR"
ltcjHMisOo d & ¢ tsdzyOls j dz' dzg' 2
ftosctcOBBdsd fy®OisH P s SIsO  dzse d € |
sOd Cdzw stste®, toj ORadridse Odzdz 2
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data,;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Threading. Task
using System.Windows.Forms;
namespace Calculator
{ public partial class Calculator : Form

{float a, b;
L dmewa@yvwis: j daj of otHwishf B Sindd ui e |
Btsdz' " j yd &3 tH dzO public Calculator()

{ InitializeComponent(); }

1ted Hjdzjdedv dzO dasiizy dachf F%S"’ﬁfﬁ/? tl)ﬁjllateo st
cl dzd BOdzd j ! 1 j dzj dedj 2O dats dz W fzdetsC 8) .
b a + float.ParsegktBox1.Text);
x textBox1.Text = b.ToString();
break;
BHUMaHME! JeneHue Ha HONB! case 2:
b = a- float.Parse(textBox1.Text);
textBox1.Text = b.ToString();
break;
case 3:
b = a * float.Parse(textBox1.Text);
textBox1.Text = b.ToString();
break;
case 4:
float divider;
divider = float.Pase(textBox1.Text);
if (divider == 0.0)
Me s s a g e B orx{. dgj higehaig tzé ) ;
else
{ b = a/divider; textBox1.Text = b.ToString(); }
t dMb8gmsseh j ddj ¢l ded 5Oded j lguafid d2d ded j 2O
detsdz | & break; } }
private void button1_Click(object sender, EventArgs e)
uifite! L dOS d3j dev j lsfw  dddexB M%t&—cﬂd 54 ts dzts )
oMjecHO d HoB2ds] BltedyOde Jf;g;g%;ﬁgyfg@ ‘jsﬁ‘ﬁ?wave'(tAE&SqE)m b dets €
9). private void button2_Click(object sender, EventArgs e)
{textBox1.Text +=2;}
private void button3_Click(object sender, EventArgs €)
{textBox1.Text +=3; }
private void button4_Click(object séer, EventArgs e)
{textBox1.Text +=4;}
private void button5_Click(object sender, EventArgs e)

{textBox1.Text +=5; }
I:I I:I B I:I I:I I:I |:| I:I private void button6_Click(object sender, EventArgs e)

{textBox1.Text +=6; }

I:I I:I I:I I:I I:I I:I I:I I:I private void button7_Click(object sender, EventArgs e)
{ textBox1.Text += 7; }

I:I I:I I:I I:I I:I I:I I:I I:I private void button8_Click(object sender, EventArgs e)
{textBox1.Text +=8; }

private void button9_Click(object sender, EventArgs e)
DEEREEEEE] s

private void buttonP_Click(object sender, EventArgs €)
{if (textBox1.Text! = ¢ ¢ )
{ a = float.Parse(textBox1.Text);

textBox1.Clear();

tdzesSee] M@0 L &ZO0L O count=1;

|l abel 1. Text = a.ToString() + ¢ + ¢;
[ e jHdddm: , Ulsts  dz0 ZHKE tﬂaewr} h B¢
dmMfte@o dzj dz' o s j te! qsdzurigvaet;f%d g‘fﬁﬁgg‘i'gf 'EA@%E@B
Bsy dets Mts L dzOydlsj dz' dets B s dz {&-)Jnoat*ﬁa'% té?oxl edd € dzdzts

ks, Ylsts o do &3 tSlsfkisflse k¥ IsextmiLdearE d .
count = 2;
label 1. Text =¢a.ToString() + ¢
znak =true; } }
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private void buttonX_Click(object sender, EventArgs e)

{ if (textBoxl1l.Text !'= ¢g¢)
{ a = float.Parse(textBox1.Text);

textBox1.Clear();

count = 3;

|l abel 1. Text = a.ToString()

znak = tre; } }
private void buttonD_Click(object sender, EventArgs e)

{ if (textBox1l.Text != ¢g¢)
{ a = float.Parse(textBox1.Text);

textBox1.Clear();

count = 4;

|l abel 1. Text = a.ToString()

znak =true; }}

private void buttonR_Click(object sender, EventAeys

{ calculate();

|l abel 1. Text = ¢¢; }

private void buttonC_Click(object sender, EventArgs e)

{ textBox1l. Text = ¢g¢;
|l abel 1. Text = ¢¢;
a=0;

b=0;}

private void buttonback_Click(object sender, EventArgs e)
{iint lenght = textBox1.Text.Length1;

stringtext = textBox1.Text;

textBox1.Clear();

for (inti=0;i<lenght; i++)

{ textBox1.Text = textBox1.Text + text[i]; } }

private void buttonZ_Click(object sender, EventArgs e)

{ if (textBoxl1l.Text !'= ¢g¢)

{if (znak == true)

{ if (textBox1.Text.Contains(’))

{ textBox1l. Text = -éex¢t®pxl} Text

else

{ textBox»l +Taextxt8Box1l. Text ;
znak = false; } }

else if (znak == false)

{ textBoxl.Text = -éex¢tBpxl.

znak = true; } } }

private void buttonT_Click(object sender, Evergs.e)
{if (textBox1.Text.IndexOf(',") ==1)

{ textBoxL.Text+ = ¢, & ; | T

1 OC dz¥ yd ded §

[ OdzdzOw MlsOls! w
B ssHBse IsjMmMisdicse Odad W
OdzOdzdL GMmdzseodzr = o9 dHSo
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qdzlsj toj Mz M FiLe Bdzd  d3.
sB dzOMls sj Misdtctso Odzd W

Text

Lol
-
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g tSbbl B .
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I{refrt{lJd1Rc BLENDE ENVIRONMENT
ststeyOeddz 1 S dlsO rRaeBBy 8 dYy Korchagin Nikita Igorevich
MiskzHj dzls student
1diBifMtse [ dzje ] OHddBdtetse d y Nebesov Oleg Vladimirovich
MiskzHj dzls student
1 Oyt so sHdIs] dz! Scientific supervisor:

[
sk Z3Odzse ¢ dzj SMOdgH te | dzOH d dzd tc Bubnsgmpv Alexander Viadimirovich
COdHdHOIs Isjrndeduyd ME dr dzOLk ¢ Candidate of Technical Sciences

djojstOm®COLMEd2 Wddzdodz W j Hj td\Ork Cdesasus branch of the Federal State
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EytcjqyHjdedw or Mh jets tsBtcOL sSgBded g o¢ Jo ddzStca WnevéySihyfrianied aftéro g
EsMEzHOtMmilse jdzgdg" 2 Isjrdesdzbe dyd MSd2 Edzede jtwemdlsYIsG. Shukhov
dd3. .zl =0 O Mineralnye Vody
{ ddzj e Odztsez |

prv1JuvdARC

Bty D3 edzO% cwOWdCO hdusCt ftddjdvjlmy Hdv ML HOdw
Oolssd®OIsdL Oydd fsjSlkd » OB, OthidljClkteds? odLkOdd
odLEZOdZdLOYydd, ot dchasdcdn Mok dddHENBedR! s Isjtedsr 7 JetcOn

[Ctdts 70% Ct®fOdkd? dMfcd Lo Odd {tsH kSt s jAustsmd e sk fi
EFRsHO 3ds Max, Revit, AutoCAD fg tetsMmfid?2 MSsaisr dce d® RO @€ dstz:

Blender-f tets¥W j M d sdzOdz! detsj ' s fsB his tias f O dgd3dgtis £ tetsB j Mt j yJ dedj H d
Coli3f ! s Isjtedets? cteOWdC(d, 9Cdzg yoe hjj o MmMiBw MtcjHMlsoa O d3sH | d
BsdzZs O3 0, SCtsRftsdseCd M fodshi s dsH. ) sd Lk  sdvn GO i)
MewiLd g jets BM Mister @3 MlsOBddz! dz" 3 cOLoadlsdj B d Isjrdedyd M 2

ltesyjHEtedzr §j hj2Hjter ©® Bl ender ftjHMsOQodvels Mtsets2 MY
sfideso ] Odketstedlsdss. GClts foLotdvjls ML HOsOk! fosyd j
dMfsd Lso Odd" tjOd dZF 7 WskscwOWd2 ddd kjShmskts.

] fMkOk' j fjHmlsOodzj dzs S dMOdedj Jdzhmlstekzdj dzlstse MtejHr B
] dzOcetsy jdzdj 5 ftesyj HEtedes? jSMlskztr .

sdzs yjor j SipptSedd):tedzOw St &Y ¢ b Isj tcdzOW BlandeP W §aiOH Iz taigs Hjj d2d jtedste i
dZsH' , IjCMisktcO, toj dzHj ted dzc .

ABSTRACT

Threedimensional graphics are widely used to create images on the screen plane, in design automation systems,
architectural visualization, in modern medical imaging systems, in many modern congimésy and the film industry.

Blender is a professional free and open source software for creatingdime@sional computer graphics,
including modeling, animation, rendering, ppsbcessing and editing, and layout using nodes. It is very popular among
free 3D editors due to its rapid stable development and technical support.

Procedural shaders in Blender are special materials that are generated based on algorithms. This allows you to
create complex and realistic materials without the need to use reasmindextures.

The article describes the tools of the Blender environment and the process of object modeling techniques with
the imposition of procedural texture.

Keywords: threedimensional computer graphics, modeling, Blender, procedural shaders, textese,
rendering.
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stejBlt hdddd WddzOdzlmtser 7 L OlstcOls -Hdzw dAfig iz ddBJ ender 1
fts tjq’fngcf 2O dmftsdz L s Odedj . tOL dzd ydz" § BB IssHT 9 Ctelgs dgHOjv te d d
2) AlzdeC ydtsdzOdzd dztsfyls . oldfpz Odzdsite@yde M dMf sdz L s Odad §
ftoceteOdzd3” B dZOH O Is Bsh dzr 3dd izt dz6Qdzd . H 2y sy jIsi dzO
ML HOdE®H 3R] 2 d Oded BOYdd, @@tjm@z@dzfdz,tse‘lqus CORJj tkz H dzw
Blsdzd yols! v o MYJydvdyud M dai oildslyefddnls f @y ted diLdse Oy § dad 2
Bl ender gd3j d Is ofMistetsj dzdzr J d dzlglistc b @izdzls ¥ o L O dz! dgr =
MBLHOddY ogHY B EL, COC IsJGts dldisjdgSldz te joddidyls to Iz d3j dals ' H dzw
ts Lislsmw o € d dzts dalafiizthigBdéd o + W zy ¢ Etsa H OdE[O@C d
stso . NdHS sMIsd, H' 3O, s G dzw d Yy of
sBh ijMmMseats d §BHH] aaEistcOBlo®isde rf OtcOd3j Ister L WW JjCls
Isd o dzts § Mt h j Mise tsB i jtCdis Qds adO sy g jd20 d3.d
dgetse, Cslstster | fomistsw dzadgis BE BB fls@elzs : dzOHBIl ender
ftetsc tc OB’ d ¢ ofdgsidHdadfrdspo@lsvis Istc OL dzd ydz' | dL s
dzsOyds d tBkyOticd Po g®Isji tc IO j.CIs dJIsCostctj € I
a sOCYJi ddijs s Istsdkd dzsdes fifds'ts.e M jlfiflso mRtsy j Isd st
O d Bdzso dzj ded v G =iE@fu(LIsd] wizf diztsd dejtde Gejdzwels ¢ Isj € fls
Bl ender . ] ccetcOBBO Bl ender wo dzw jIstr
sh@O Y sted3j dedzsils! . slsBorelbddgr MrsHd i3 S sHBA, Yt
dzw dmMf sdz! L s Ode¥f s te BdetPts o @@ Wzd Ydz' B sdz! h sE s
JeOydtsdedzr 7 M d\Wilsdpvelg@iacOS,e C dztc QOB OB slsyd €< tso , f sfmils 5w dzdzts
Linux. 3DsMax d Maya B tsdlydzSo@diroiizdjud dzsL disy@&eHisd § OC j |
ftsdz L s Isipw dzO Wi ndows. Bzdz' sdf dzOlsW stcdg dedzOW Hsfiskz{ d
5) Rdzls j oW j 2 M. SOYHOVY ket dwRd@ -~ MmMdMmisj d3, o ¢ dzx yow
j Mot EkddCOdz dgr 2 ddalsjLe¥hjuxfy. al OOtk yddetssiEOBRBRBE Gy
Bl ender sBdzZOH O HO2 IB@ dzjbjl e ndze € € @ @39 d dzd dL 9§
Jantsdz, dzts ) tc ©o dats ) d dzis dztizékR] Wels AP thed@ndf tdeds. iy ISSte@naz] dzd v ff
SHWY ftoj HMIsOo dzj dzdzse s O dzOEe e @ d e i3tstg @zs s Is O jHlw JAzGD Isy aid» =
9" 9asH 8 Istsds, Yls s HdiEAnS Iffdeizr 1 te sHE dBO 3t ez le s oD Is £ gz |
3 CO¢ Hdzv tBEyjddwi OffdRsIsd df OO RsIs".  dad - :
oyd?2 d yjsdz =m Z yteJ y-H Getrg 2(Extra sy jVistiRY Environment
. litse jteddz o J tcdetsmis! Engilkeilzdsts cls t4z Is o tg-ticolpe ¢ @ik jv dz' d, Csls
so jted dzMmw ) HisMiskz§ dztf igl$ i dzO Uf de@ g jied? d3dg dzw B' Mstese s
{ Ofislstcdd3 Bl ender BGdzjj 1§ i tche daRtcdftsdhss L H EBHsdndtsds tc © d tcJd
HOdzdzts?2 Mtej H] dBsHj dzdtetse Oded W tof @® tz)j Gzls o3 o te] d3j dzd . J dz dmt s
Blender- + Ists dtsh dzf 2 HtesctcOilz@mB j WfdCQUsd d , CslsstcOY 5L 9 B
HdzW -ds3sh j dzd tetso Oded W, Oded B3Oy ¥ ts s tsidejjd@Hdjdtdplsadev@z”  d L 5B 6O § dad v
fMtsL HOdzd W odL EzOdz dzr n LWWiCthtsoH j tofdio @jcly HdBdz®Y Isise W Iz dz
hdesCd?2 MifjSlste ddzmlstclz 3 dals 5@ dztgf B O dz'L digts p dztsfipls j 2 J ezdzy | slstc Oy
fMsH Odzdv tcOL dzdyde" 7 tsBi jCIstsasB j gde gz dW WQdElslsOyfd 2ls j dzed . [ dz s

5"»—
(7 =

. m §
mydyt ¥¥j§¢<
3) 4

d &g d Is o¢
tcOL tOB sls Yy
4

¢

11 =5 13

NS rTo ooF:T
©O0O0H

HJ dzO
Jhjds
tc ¢ Odz
l end
HisMls

Bl ender gdzj i Is CteOW dud MBOL dzd ydatizlp j e p YR’ B@OIs j ted Odzts
fsdz L 59 Olsj dzvw , Coltste’ 2 tfif thoLtsa. toddvyjdids i ls 1 dzj ¢ Stslste Oy § dad d
9LOdBsHj2Mlse 59 Ols? ff B ¢ ldpfnf dzdzpmisE@fe@®ls'dHd Ddz dets 1 &
Mo s2fMmlse O. Jdz s0C€yi ¢tHH] ey BO@Iss fCtdgdHfolsfiaidcls | dz® dz" = f tots
Pyt hon, ysts fssLrotsdwjls O IstOBBOEJictra®ls'dcicB®a®YJicOL OB SIS
MsL HOo Ols! MmMdzsydz' § Myddzr d Odzd-KPdesfd stss 3 i IS s S stctcj CIs
Bl ender fsHHjt)y o Ojls H o diwChshjddig j, dzdGislsster 2 dMmf sdz L k2§
WEdeS ydsdzOdz! detsflsd M § sd3sh @ s dzlf gPZ d des p dzd  tPOte HHstEdsle Qo dzv | Is B
Clsster j HisB O8 deB Is dztso r §  to jd@fpdsfipliz iz dizls f te L zdzt 5OIsT dats
oL dI3sy detsmisd. [ 4, 5] . 9 tej d3j dad H dzw toJ dzH j tod dzG O. Cy ¢
] 6 te OdRBO Bl ender d d&3j ¢ dets B QRgEztdagiiMissige j M jded i, ,BlstcOy,
WeEdeC yd2, o¢dzt yow: sBl jdgder § 1 WWjiClr d bkjded, O Is
| BHJj dzd to ts otBdzdjjC Ists o : Blos®isd ésrd Odzso . [ dz SOCH | (T SHHJ 6
ftej HsMIsOo dzv j Is e OL dzd ydz J dofrpffridadis 1 digjodglsdzd v H &P U H dzw Em¢ t
fMsL HOded W d toj HAGEHIS|ddmjtRe. O didfv  dgtidgHls) jte d dzc O . Cycles dHJj Odz dz
ffsL HOo Ols! fioddBBdlsdodzr | WottdgsL HO@IY ] KOs qOedzd,Misd ydzr
wjtr d yddzddHtr, O OSLYJjOdpaiddydesh®t] ddts js  nkdgyow
Wistcd3lz, HSBOoa dwlis! HjkOdd d bBjHEERYr Msjfjd HjOEZJL Oydd
¢ dzd B3Oy d v : Bldanjder s s0at®Isf B O to-H dewf F©Is | dzw Eevee d
Odzq’d:sOuo[q’, fijteid®BihoOw d otcOhd@s | sicidichleOds odijBEvesnder d
dr Wtttk d Moes2MmMlse O Mt o f 3§ e d3. d dzn'ls tc HzdkHy dzlis§ o d dz0flst

166



S99 Ya3 306 adnvedbciengRI(16) R.202 3 y.

o' MECCOYJ Mise j dzdzr 7 L 5B o O [
[sydes 9" BiOls! B HE Jdedsdsd [l
fslstej B deslsj 2 q otej o3 ded,
tj dzH j tod dz¢ O.

] tsJOdzdLOudd fteddi O Mt

clJ j dzOw COdJ dzdzOV"Y § StEBHOE B
Cycles HodeOIjd d ftesyjHLEY
10fEMCOj &3 fosctcOBZBEz Bl e
ftedojlsfmise j dedztsj tsGjdzts, 5lsLCALEg”
h OB dztsdzdzr 2 % 02 dz s fyijSds?, d :
sMojhjddj d COBI®©O. 1| OB A&l | Ehnp BER G & A 5C dzts i
ofmy GBI jClIsr LOYOs 1s{ d EH ﬂj@@%&e@@&ze
CdzOodhz del et e.

1 yYyjdestolz odedL ©WOMY sdzOG O
hj2HjteORd. 1030ldjd New dzO
hj2HjteOR]. | ©GdispEr SvBHe HY
i principled BSDF d Materi al
tOBslsOIs: f} hj2uHjtOdkd, dzj seAa
ysts ftojHMsOodwels dL MmMjew ot
COSt] dBjels LdOyjddj. 1 Odjjy
hj2Hjter, dMisd LEj®k j o OB

ltetsyjHEzZtodz § bj2HBlcender
ftci HMIsOo dzvw ¥ Is s ts2 Mty i yd odz
Colstster | Gjdgjtedtelzs Isfqpw dzO s f)dats

{t {MEmEL O datsj GC s § ose ¥gdEMBEe ] s cmiskwds = dL 58 6O
ML HOo Ols! Mz dzr § d t6j Odzd Misd
4 fodish s Msyj s Odzg m ¢ &/BbFB - SHdjdgs Mls d dmyf sdz’ L 59 Odzq
HisB Oo dzusjpdp ebVe, S iSO dzO:tsVWHSdslésigfrﬁﬁNOW QtGGngﬁg W H gz . N 2H ]

mesh. wvjfjte! Hd&v f§Oodd dd26N@OE sisdMNEGG L grlshY H dzv
hj2Hjtese, dzj 5B R SHJ B Izac;dz&ﬁerlgﬁs 9¢ sy QY  BEad B e, hitts
fskdctsdss d&O mijtej. r dv E%@JSXH(%%’EJBHEC{ Jgeodsiisd d d
9C OHSCE modifiece®) (&JE & dHPmn oo dmyfsdz LsoC
ftcOo 5 e dzlz IO d3 dff .dzfn Isstedzcfifj Qi &dZBaZ@r n BOIs j ted Odzts o Ctslsster j
HsBOo dzj dzdj BEHAY JC OO w%m@'&dgﬁtéfy%@g&%gl@?@@@fht@‘sav Is ¢

BsHIW S Oste muIt|resqut|o§f’]94thZdJ LOMMmissw dd J .
ftosyjHEztodz = hJ?HJtGBS ) Bl en
., [ET— cdBSCtsmls d ¢ tdzlstetsdz dZzOH ML |
R LWWiClstse J dzd Bsckzls BM Is! d

L HOdIY oL &dydy & fisddyj 2

tej Odzd Mis d YAE fifls tc @B Is dz" = . ¢ dn
d3ts ¥ dzts HsB Q9 dIs! Hst sdzded Is § dz! ¢

HilsOdzdL Ofpajy dzo . B B]

Z J 2 HgetsH O Mat eri al OQut put
f o HdOL dzOyj dzO H dzw sftej HJ dzj
CjLbd OO &OLjtedO®O d jcEt
wodzw jIsfqpw  ffmdzj Hdzj 2 odg®&EzB®2 do
sftej HY dzv j Is, COCts? hj2Hjte BE
HdzZv lssBtcOy j dedw =B HjJC IsMat erQ
OQutput 4 Mis 9nfSHT H dzw f sHGCC
hj2Hjtetse . vOC Y J Mat eri al Ou

. . st 2 §sHSd yoOjkmw ¢ kL db
tdEEsL ) d o' BEEBO @quwqcﬁg S5%%% «o. H¢ s i | welys D e Is
. Y Qls j J?HJtG C sl
| sbCr ohddBhY ¢ dzj arq§%§&% gdéiﬁ?z%m SE s Eoy]
er

s
g 5>
.OF'-

aI Out put

o" (% qz%t%zﬁ%gz%m[é%ma ts?rfr]lsd3OlSJ m?

Qtsdzlststsdzdtstsa Qils ' O fMQjLSdf Yy dzsIstsB tg C
sBl jCISO d MmtsLHO9 Ols! Mmdztsy dz" §
CsdBddzOydd twOL dzdyde » hj2H]ts

Zj2Hjte principled- {BSDF 9
Edzdo j eOdz dzr 2 hi2H] ts, Ctslsste
hdtets$ d?2 My j Ciste otsL i3Sy detsMmlis § 3

FojddydeoOjd3 sCds Csdefflstelz ¢

subdivide stedy HT . Clsts z9'j.
fsdzd ¢ sdzts o Hts dz;tetﬂsm?dﬁmd@a%

Is
editor.

167




S99 Ya3 306 adnvedbciengRI(16) R.202 3 y.

6] Odzd Mls d ydz' 7 BOls j o ddaidrsiols L W R geC stem i jiHs Ot j ded v, CottesL d(d
& MStsd Cs5 Meots2flses d §O0LORibEE®En dufisis].Hj ZOjls jdts
syd dz HtsBdzr 5 Hdzv OB BIST M O] 2aefdats @3 NMsidxtf Odssfhader 9
GO jtedOdztse . [1 ddsjjls dsdzts ¥ jofi o al2® L dEGDUSOHE) Is s ties , Mg M o o Oded
Clstster j fsLotdvsls &OMstesdl ) JHetse Mo 52 i ldeads | tofHOdia . [ d&z0
L Ghdssdr & -flOOEpOcss ™ 2 CHesddess O! sy steydd o]
GOl j 6 OO, Cubibr 2] sy yipdisp daspieses d MSLHOs Ols! §jtejn SH
sisls j dzs € . vOCYJ dBts Y dats &ehladedls'dd] iBLEdP o RBHO HAY
nTOE0ClkjdMisdCd, kOCd] C OC kG ls®urdf ydek ks, malgl Owsfls: 1 © b
fso jteh desfls(, flesL tOydssmlsilste ] s sl EOF hzthj © sz § BsH C OF ©
qJ e jlsO. [fce jWRkEdyls' § jcdeB,jB8Q2HjO d CO
d DF wodw jlsfw Jd@H IO Jayi mEOVo deipdls 000. d s ¢ 50

toJ dzts d3dzj dz

inciple BS

-

shdse Odz 20 W Jued{ duifY©O&sy js B’ 5! d2OMstesjdz M 4§ sdsh

HOo Ols LWWiClIsr toj dz' j W dgsifiPlsidj.tc ek yfjdsksB e k!  dMisd Lo
HOpEeH Di spl acement Bsy det®© L dfdpyfdedd L tstoWONsj € lsttisen . d [ tsdf Qlis)
Zdydy j € Otelse o1 Msls, kO Ed Q@D Ols'j CMistztsr , ML H Oded W
BtGOXJdZdW dazd fesyjHizted $MH k) ded Wis®B " My PaePls d dzd  H dzv

Bz d tjdz jWdtshls: f tso j tod wasinis ¢ tsts B3 Q 1€ JistOd © dz0r, sO¢ et
j dzOfmistetsdlgh j fz@ s O d3JSION ddjdipfds OStstew h d2 k26 sdz! . 1 O dzs wsls
OB, fMddz d dzOf tcOo dzj dapi sfigdzjo™nj dedgey j syls BB IS dmf sdz' |
dy! N4 20 ddtse s W JCOsIO L 3B i b dzt @ me ntt s | taBidesmMB A j Is d
s B Is! dMmMftsdz! L 59 Odzg Hdz L B BIEO gzd ) Is &c®a @&ld 'y dzf s Hiclze d d&3d

sztedzr 7 LYWW jiClkte, kOCdak&OT Al s tcOyd iy ovd izd f toj d
tern detsfyls’ | Istej h d de' d dzd MHs@HJO ] I CrfdpfShidshpiindsde” jdzdats § sy j n
dzdj MY Y ykO j tdOdkss, kOGER jCOO. Sty 0 ddzq

dz

SH] &zZdtctso OdedW¥ RO ted Odzise , HYslse difsL-dztg@ig s Hutspls dfitsL o sdzv j Is

tsdzj § tej Odzd MiIsd Ydzr n toj L zdhdz®Opdzo Y OfECHdGj hd3i " do Odzed v .

OtcOd3] Ister 3 s Odzdzd ydetsmisd d dFEdgiziBlssmis o -t p § 6 Aslztftply @ Ismw C

sLotdvs s fMtsL HOIs! BOIsj tcdoChds H 2z fip dIOBGLdeddddlzy . Clssls or atfs

dLrduimMSddid MmMets2Mmlses ORJ, sPB gz o rROC ) dgzjnisCoodeiarr 2, hj2H] ts,

ZzOMmisds ddzd Py O@cipliedj BSHMIEEAL 5o Ols' MW HdzW lssBtLOY J d

SHHjt) JoOjls IjSCMmskztr, Ylsszsf L M ozv jSih a st H QPO s cffr]q’isdzJ

sdzj 4 Mdztsy dz" § d HJlOdzdL J tds@®LOMela] dpr = d3OUs ¥ e J DlisiAs o , sO¢dn |

5y dats cffr]ljlsdzJLIsaOlsJ Isj € Mmiszods Oy 1 dizdf v , de@ ey tebdsXdfdz] dzdf § d Is.

OL dzd ydzr n Mo s2Mlise $3OIs j tc dBO d=O , dén@ sl L 59 060 H dzW mtsL

Jesa s OltsMis! o jterndsMmisd, 3@l ji isdcO® iz o Sigls o @€ dzd gdzf i3 Mo 52

O J dzO6 ‘zZOHd OB tc Oy J dgd W dz@ dztsdz) Jj eLtdsfyls ¢, d3OIsseo sMmis! d Is.

J2Hjt principled BSDF wo dzw gIlgfdw j thls @dzpH QBtsls dz'nd3 o Bl ende

J2Hjtlsd o Bl ender d f sHig RS2 0 B M j T OF tc Og Clstster 2

J detHptd ) € J Eevee, sO¢ d da dzkOuymdslise s dz{ flesL HOjIs + WW jClIs

el HsMIs O dzv j Is Bdets ) J Milso s HBRHBsY Y dBddy BdV j CIsO, Ylsts

SL HOded v tej Odzd Is d ydz' - BOIsy BY P dzBo Ekigazswadhj stigymizilsfmilse dw

Hdzd &5 dL f fpfiphs & 23y dzlstso f tod e nEGsBSilsojn fd o34 J Is ded ME sdzt €5 1 (

OlsjtcdOdkzOBBd o Bl ender . fsLoBdzvE IS ZoMmistetsd Is ! et e
Z J 2 HgetsH O Di spl acement tsfgdzatsoBdzenn d etff O-tc @ dgjsls to tsadzls | dzf d o dats

t6d HdOL dzOyj dzO H dzW MsLHOdhY Y] s Oz sBEPY ditejHjdvjls

JSMsktedzsets Md3d M j dedv dzO ff tfaL jotdzmudlr fightsde sts Bfi) 9] JC4SGD. 9 IsT sOCyJ

tcj d3w toj dzH j ted dzG O. J 20 f sLygdsjddy jfiso jouQddded § L 3H e KO o dzlzy dz 2

J BRI stede BI j S50, JHSS@BDP dafldsj ¢ frps'ziedls dat g HMsSL HOdzd W t©OL dzts

s

J

0]

L

5

s

0]

5

s

4

s

J

¢

UTIU:.UT&I&&EE_Q,B‘ 336),@(/7‘:1‘. &mgqs TN I TE WSS =SS W QT

omo nxs-s-xgmn—wn— e
Q—.
2
Q-

h

Is

J

f

J

o

dz! ZJ2H]jts bl ackbody 8t Bl e

Zd 2|+(jz,tk;HO Noi se Textur ed dzipls tcBdzjedzlsl,er Cwlstster 2 fsL 95

| HdZOL dzOYj 20 Hdzv  ftsL H Odzd "RBOB (68 PHzl t6 dzts d 5 1§ ey, " ¢iZ0 & tefy dsj -

ste" 2 By il BT IS dmf sdz sBd Qdzls Bz EOC g Y &OL dzOctej s |

i SItse, sO¢dm COC Isj ¢ Mmisiftelz tctsiztded Pz HAE® O a @ dadig] dL dzlz -

Odzj 2 d ML H Odzd jOIstg jo@ REAPIE]) vedtsshigldsd Isoj dzB, Clstster 2 kfls OdaC

se Texture {Lotdwjl c@iRirn cftcisg @' c @Oty dzspi j S5O

roheERO, bOSCd4 CO¢ fjw@bpfs] A djekj " zdy dzlz yj dzd v . Z

sdtsects d hkeds addi3f dzj SMO. HlsL odgadyvjjldfils ' 2O e Olsktckz tsB

Odkjlster h kO, kOSCH] ¢ OC aldyhjskOs fz0H jjl@hzdy®dylgs d Wit s

o z 30 Ylstse " Is HaMSH QL Ztofz) zO] i35 g Hz! o d dzO q

i . 2w 50 My EgHbBbOdss dj ddz J L dzOyj dzq W
fMisL HOddY ©OLddyde 7 bjSBHBREESKOL §d] &@T R dtEdststa,dzd C 5o

Jj oats, sBdZzOC O ddzd ctwOo d2Atsdzdeyfs hHddrd Mo H Q@I [ MsB | dad

II ~“@Feas—nG Z2I N
—gELPOFLO—=FH
5* SEGFEES T D EH-

168



S99 Ya3 306 adnvedbciengRI(16) R.202 3 y.

bl ackbodyj ' diyfjtsifffys detsfyls! Oo ssiz®Rdzjl MEOdMstets2 ¢d § OteOdj Istet
ZOMlstcOdo Ols! Yo jltsotsi { tetsmistciOMainjstetiso ;0 Gts 5z j lafidwojdiah Ols ! tc
fl or BtoOdedlets?2 Isj B jteOlskztets? . tFBlS 5§ CtsLOMBFY Y Q0S| ,d BOIs 3 § lz@oa dh &z Z
gL i3 dzj dedd Isj &3 j Okt sBl yelm@,er gds IyotgdsdzjB FHjj2AH j tetse i
Qo lss®BOIsdyj MSd gL s dgv Is' fqw  shift frstslhe jisHiEOgdv jbilf dzj sBRtSH(
wdLdud mM¢ did L OC t5 dz2O0 d3q d L dijAsyjHddddz. j d3 zd 2 wj nls Qe dzv j i3  d =
bl ackbody Bsy Jls BN Is! d My e s @dz 4 .0 d3j Mis § |

Hiszeddd hj2HjtOdBd ©® Blender Hd&W MSLHOdW BBdjJ
Mzsy dzr = L W¥ jGClsse d d&OIs] tedd ——
By ds CtsBBddzdtetso Ols! iy h j2H

Hdzv ML HOddY KBOjtdOdss, d
BJ s Odzdzd yJ M€ d J f 5o jusddasdnls

OBOISJdSOlSdu mMé¢dna BYfjOYyd? d
ML HOdzd oadL zOdz! dzg' - LWWg ¢
fsLoadzw jIs dMmftsd Lo Ol tOL (
WikzdC ydd, sfJt.Oyddzy d fitfusidnds

fzsy dzr &7 cwOWdyuiMSdn 1 dzj d3j ol : L .

ftoj HkZOCO]Is h oS d 2 2o st &s0lsq OB G §fxegnd "NJd2H]tET

s jwOyd?, kOSdR COC  fdsy j ded | o 50 ded | _
Edsdatsy o ded §, W dzjdedj, etLejhHjd o ¥ Ydj q LdLa 5O
JLodjuj ) Ctdy. (ot %bdtyqR %tzﬁf'azs_m, Bhelgs ophted Hi dzdls
5OCH ] sted 6 tsdas dsjusdal],ui KOG ] ¥ eEgda BBl JCEo - waBs i ¢ s iyt
Mddlzf, Cshddezh, IsOds dah, bmg%%d&&sfﬁ,QS@“t&£$sﬁfq%9&Jﬁ}G'zcr dzO0 > d
OtClsOdE j dzgl. GCIsd WkdSydd &8 %W%JQ%OE%;H?%J@%IS ff fsgen
ftod fntSLHOdzqq szndztsaqz Hazv  Sezg gon‘eq ls O¢ ffls bhs QP O O
LWWjCltso . J hj2Hjtej mat hBSKHE édzOEhC{émHs Rldgr € O¢ Bd&O L O
wnzdzc;uqq H dzw sCtelk e dzj dzd W hqm%zéz Uk Jodiz wodiyg Ytd HMisOo dzj
iz 402 dzr = v dfipj dz,j Ss®ac®lssd J RIS

O OSY] WEEydd Hdv OB {E

fsLosdzw jIs MtsL HO9 Ols! Btsdzj J§

odLEOd d j 1WHjClkr, LOCdj F

tod Odzd Mls d ydets J sme jnj dedd d B

[Hdzd B dL fedkjtese dhfsd L

By pEls! MBLHOd]] hEEO 1 j tod

Hdzw MBLHOddw toj Odzd misd ydzts?

Hjtcj o O. [ By dats dmMf sdz' L s9 Ols

mat h H dzw #ZOMls e ¢ d yo j B

ftosL tOydesmisd d Htekzedr Mo s :
mat h o Bl ender WadZWJISI#]dZWd31St ), gz s 1o & §5 SBE] odHO dzO o
ML HOddY Mdis)yd -~ §Olj B0lsduld dn o' YdMmdzj dad ?
LWWijGlstse 9dL EOddL Oydd. 1gOdzjjSL8qBJd%"";lSBH 9 dZoMmls e
fsd L 5o Olsjd¢ C(tdidstesdzdtetse Ols¢ Qs ng&cgt 2O f C
fMtsL H Odzd W sy Chblzte L WWJC o) g Vtveardﬁtsalstéc;" L dzOy | d
oL @3B desisd HdzY boBydMlse Ogype al, CPU fmttls jlsflse

z42Hjte  Ambient occlusiero iz ?nBij?Jhgeohdmrl]’mH]’S‘o[dn(Dl-o
fed nilsOo &z j s MY NEY O daiz®  GPMESEEAME e s ujdefj 64. |
BOIs j ted OzO, (BltsttOw L oS5y Og]qﬁj@lz ddgrtsrﬁapﬂsce, o §BHGCd
sCtelzy Os h d2 Mo dls d z dziz yh Oélﬁzetsc;tq,figd pWfESTS) o5 L dz0u dzd §
dL BB tOY j ded v . Amb il dsrist ldfe“,‘v’glgussllontsJ (gr] 9 ts ZOHCE out

s

3
®

Cbtster 2 kydls' 90jls tMme jhjddggy a-.ttsHWﬁ
sBi jCIsse d sftejH]dzv s d |§1at5[gr1§591 ,
Ct.SlstSth‘jJJ:(ISlsff tSflgtS_,LHOBIS HtGIZGdElSJZt%%{nuHI gBC{IéOJd3 f S H
bjLzd O, 5Bl jClIsr BEE kg, m%b%‘&‘%ﬂ&ﬂsdz(bfn% ®Lkz quality
sl j d&3dz" &i3d d tej Odzd isd yds” 3. B ) a2 s fitjfots
Ambi ent occl usi-olnlsts 9 B d%fn&@fﬁ ;fqdzq’ o fj el
ddzmistelzd3j dals Hdzv ML HOddY B g’zg q," J!lﬂd?)f remdge
sBl jdgdz" = d1L tsstc0>14dch2 J dz Bb
5§ dz* dsdyod " jdedj o5 SBI jClsso o mug@w,
dr BBdzjj cdkzetsCdBd d o' LOLflgie
Qo lsts

169



S99 Ya3 306 adnvedbciengRI(16) R.202 3 y.

1 sfydzj or ff sdzdzj dzd v Hj2Mmlse 25y diftss delz ygidB)ls eadesH ¥ o U Is
tjLizd sOIs, ftoj HMisOo dzj dedz" 2 DY Hlz deftgjd HES2  HdzWw B ERZYJ d2d Vv
COyifmbaj Yz Mse sy des tslsdzj Isd
HsfMmiskz{ dz" 2 gdels j oW j 2 fy; 9 fn dzlz
dzj § S dzv Is dzts 2 mMdlskzoOoydd ftotsat
sB detso dzw j Isfyw 0O o fMmtsseh jMmlse O
dzj § sdzv Isdz" 2 H dzw GCQAHP o datssjtf, te S fin ; C
dMfsd L so Odzd j Bl ender dzj
ftescteOBBO B j MY &ZOIs dzO.

sl Refs [Ru[tOuvULL 3

1.3D Maxi URL: https://3dsmax.ru/

2.Mayai URL:(https://www.autodesk.com.sg/products/maya.

3. Wdyd odz dBleRderiRL:gtps//www.blenderorg/

4. Blenderi URL: https://ru.wikipedia.org/wiki/Blender.

5. Blender Guru URL: https://www.blenderguru.com.

6. Blender Stack Exchange URL: https://blender.stackexchange.com.
7. BlenderArtistsi URL: https://blenderartists.org.

{ qMEBEE L zd? 5O BSH | dzd e Odad W

170




S99 Ya3 306 adnvedbciengRI(16) R.202 3 y.

urs 004.0514

1tR[rfBUZZYswuRE [ O RC FUZZY TESTING TECHNIQUES
JeBd B0V dg®@Is] Odzj te! j o dzO Lyubimova Tatiana Valerievna
MlsOtch d2 Htojf sHO0 Olsj dz senior lecturer

M jteClzdemcd?2 | dzje ¢dzj C MOdzH tets o dyrkunsky Gleb Alexandrovich
MlsEnjdzls 1 CktemMO ctelzftfr 1] 1st year student, group VM

pdzj Wdtetse ¢dzj SMOdzHte 1 jIstetsa d y Alefirov Alexander Petrovich
fMlsEHjdzls 1 CktemO Gtz 1] 1st year student, group VM

4o BB COLMEd2 WddzdOdz W j H j tc ONBrthdgBugasian branch of Federal state
CsMmMizH OteMise j dzdzse s B % H Y j Is dats ¢ Budgeriy Eludatrilisnstitatiotzs Higher education
Zutej 3 H j dzd s Botle O "sjoddsizfi'Bel gorod state technol ogica
Al jdzestesHMCd?2 EtMizHOteMmlse jdzdz" 2 Isj n desdzs e d yJ ySa Shukhoo
EdzdeoJtmdisils dd&zdidd 1., . zk-tso OO0 MineralnyeVody
Gf ddzj tc Odzts ez j

b1V JuvdARC

] HOdks?2 OMB@BLEJaOj s  sOC 52  @3gzysls j iy ldsd) tdhHsodQatisp jQ dzd I , 516
BT Yyde' & BEiysOEOdsdielzjls &OHjydshls: J BjLsfOMdshls: f§todd
WOLLddGO WodW jlsiw sSlfc0oC0 MdkyO2 dscs) o B8 PBo { BisE IO
o odHj Mmserilsdw. Cltls &jlsH §jeijnoyd Moz yO02 dses soGHO
ftoddztsy jddvrs d Mjtweodmor.

sdzb yjor j fipREd@dB3d3dets j fazryjsfndsqdedzd Odzd j, M dBC O.

ABSTRACT

This article discusses suahtesting method as fuzzy testing. Unlike conventional methods, fuzzy guarantees the
reliability and security of the application. The simplest form of fuzzing method is to send random input to the software
either as protocol packets or as an event. Thithodeof passing random input is very effective for finding errors in
many applications and services.
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