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Abstract. The article discusses the key functions and identifies the main
parameters for evaluating the effectiveness of logistics management in an
industrial enterprise. It also presents the advantages disddvantages of
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the enterprise, the scale of production, and the features of the production process.
Keywords:supply, logistics, organizational structure, supply management

12



E3JEX  L! J ' LTEITKIL! MijX>XBT i T3] L! WAL T!
LY teOo dzj dzqd § BOE faf o P @< dzs fMdzOB ¥ § ded § &3
MOoBshssYIsj d dzOw Wz dzS yd W fejHftedvisdw
qdzi EMlstedOdzdL Oydj 2 1 tosifdz® wddygs.o 0K f dzts oS datatry j
feteOdzd fMlsOdHOLdL OydY d Stdoj 2 j dEer0diys &
o 168BLk odzgjHEdd dd¥dSOoyds HjlkOdj2 d Ml
CONHBE {sOf ] ftodEL otpHshls af@.d & daf &l & Is3izo j 2 |

L bdd¥ Qupdete® S dzj Slsize h o, ysts tjL¢
ftosdLotHMisea O d 1 Gl jSeHtdsO dis  Tge@e Ggzddd © y d v
YJ dzlstcOdzd L 59 Odzdets  dzOdzd tetso Ols+ LOCEY Ols
HijlsOdzj?2 [3, 5, 16].

)| Mitej H dz§ O XK tsw o d dzO ! Csdeyd f ydvw dztse
ftcOQo dzj dzyd M< d n Wikde€ yd?2, ntslsw dzO d3dzts «
CWicOG d3j dals Otcdzts é : tSIsH j dz¢ dzr | IsH j dzr L Odzd d3
ddzd IstcOdzf stclstsd3, dzj BEZH BPpSWOL Qdz' e Gts B MX]:

s
ud
qHiv ¢ dy JQm@sz EsecdmisdSd jhy daj BT
B dzd-Is 9 B ezdey ¢ M &z6

¢dj Olecfadztsfnls

2. [ 1 18, 19
] Hudt d fr]lstssOdzO.-. f zOdztso 52 1 € tsdzts &3 ¢
smih j Milse dzv dzts iy Yy dzlstcOdzd L 59 Odzdzts: mizh j Ml
Cedd MmOt Ols MdzOB Y J dzedW) d | SMEBsBMdZOB 4 dt
jmMztemtse 5 § ZOO®B. [HAOCE oMUPGOY Gd&pEd

z
Is
q
I
dzO

Md ! jLd &3 MW d3: EftcOLHdzj dzd] MlsOtesets
o' LOoOMs HijWdydlr d tjLSd2 tetsfls vyjde. R
GjWsed 90 7 chMishmsemsotss Odd ©OMY OHLE

dzi OH j C 0 Ol dzts Bz ) ts edzdte M tg |sthfiisle fitsld sOfEd ¢ dztsfo 52
dtsc¢j ftedojdts € L &OUdlkjd dsBz bkHEsy Od
ZOHY Ydesj [ uw ktejBlkjls MM Bdescts §SHRBHO

I sBhjd3 adHj MbH]jly Oded ] fdzO Bitgddeudilan ¢
Losdzs ydosdedz" = dL d3j dgj ded 2 dBwBsy des ftej HMIsOoadls

v OB dzd 90 s5izs yd v sm@sa@r: Oy j19stse  fdzOs )

1S steOHdYdsdadz 2 yutsotcj d3j dedz’ 4§ d L dj

¢

tkSClbtl] jiebdC Od dzO" |- StedL sdzgs Odz' dzOW, BB
ttOodzjdd dj eOter dqyuj MSCO| CtststcHdzdtetso Odedz” j o
W dC yd s dzOdzt dz-1 OCEfCd OMMdOlids
stedd dlsOydw qdzsj ctediotseo Odzdets G 5 Iz
L1 OC kY sydzOw H| fsMisOe 56
tOfMMBOlstedo O]
MOdsMisswIsj d

lesYyjHEZtGF] B ZROY dets?2 -1 © thdatsea j fted $ dzOH f
[ jHdzj dedz” | Isto| ddzW sStedsOydsdedz” =7 Isj n
o' MsCdj dqLuj|{fJdtcOlsdodzOY HiVIs] dz
Ll fMj fMdzOB Y j dzd | B Isd 3O dz' dg' di3d L Olstc O
smkh jMlso dzw dzts(-1 tso " " j dzdetsj o dad &3O dzq
LOSkZYtsydezy H| ftd LS9 Oljdzj?2, Efte




dMf jCIs| uteOHdydtsdadz 2 dBBotcj d3j dzdz’ § dL d3
AOCItste" , futsdzy S5 yd dzO IBhdd dLHuHjteySd dzO
Zudls™ 90jtl edsBtej sOjIlsf| dMf sdz' L 59 OdadJ tojH
ftoed LOCEZ JqLeclsOo dzdo Oj FubkBfsHteYH ddzd Oklsfy
MOBsMistswilsjdz' | adHBe fMdzOB Y j dgyj ME s
1 MO CdFHf desy jMlsats dMlutsCteOh jdadj BOL' s
L sCOdzr dzr J dJdz| dztB Oz dz" 2 f BSH A BH
RZOYydtsdzOdz! dzf j | fsmisOo 5§
[lsdzsh jdzd s tcOC sMietsydzs 1 sdze stetsydz |
ftsfisOon d|1 jcOlsdods j dI) Olsdzj emlsots d Mslste
CodW tesdels Oyds|) smlsswdzde” 2 tsB dRj dz
-{ G tcOdzd W dzdzts §
ddaV stcdzd tcts 9 Odzg
sOuifmbetsrudjyd¥deoyddraefjyd¥deoydd {smiso
MYJud¥de|fsCeyfOljdy f|d COujmist
Coyjmak gjtelsd¥Wdeoydwy f sfmlso
lctso jt6C O Istse
f tsdziz v ded d
1000 dllrmsCdj LOfOL dLSd] Etwtseadd L OfO
or ftsdzdzj d4 sB j Y § Yy ded W Yyiets kEmlsteOdzv ¥ smw
tcOB SIS MsCtcOh jdzdd L OltcOls
FIsd ") etkj & LOfOMNse d dR kMOt
or f sdzdzj dedw L f J dzj J |-|dzq’lscjdzJ detsj o
LOCOL
1 8SCOLOLJ|I{yjddo O Isfyw Jquzq’aOBlsfle ftoj yHJ
LOSCEYftsydd s wOLdzdyd VY| HIWIsjdz dzsfilsd, HtsB O
HiWlsjd dd { sz yj dgdzgs? 4 | COC yOMfls: o tsBh j2

vOCdds tsBteOL ts03, Msotej A3 dedzr 2 9 CIstste O
CBBj ey yjMSts2 Hjwlkjd dshisd d&OfteOs dj dz d&O
1.1 Oteddtsdzed L Oyd® MdzOBY jdzyd MSdn sy Mt
(i3 Odedd, seBiMfiudeOWw ftod LI Eyb {6
Mistsy tetsy | dzls dats jL O tiztyf1<Opj jotis fyls stefj iz tetse L Isd g § ¢t

2.RdzZs j CeOYds eMmjR 1kOfse  nd®s ysilsdzyj M
f ZOdzdtetso Odzgd v Y tslstejpdesmlsj2 d o' B®BO § )
HsMisOe Cd BOLjtedOd d2 7 toj Mkztemss f  d3d dzd
sBjMtfjujdedJ JSHEGOLHJjdzj dzgd?2 o dglzlstecj daded d3d to

3.0Ctjfdjddj CtdCbtcjdadsder @ fjddkh jmiss
or flstcOdo Odzgd™w YW jiClkdodyr & fOtlsdy s dn
Mtseo d&3d Misdese s ftsor h jdzdw COyjmlseaO  ygJ dadat
Cdgj ydese s § slstcj B dlsj dzv .

4.1 dzgj Htcjdedj yYdWtcsor Ao j f gz R stcdtsd H @esh d -
d dz¥ tste 3Oy d ts dzdalz © Mtcj HIz H dzw 2§ tcOo dzj dad W
LOCEfsydey 7 sfjteOoyd?, dsddktsteddeO orf f td
ftoddgwIsdw tojh jdad?.

a

KSWETWLI!] U K| | TENLIEJTII3ITriunle
fuoei Llss MdMisj 8O WikdSyd?2, s imfiude©
G sBRsHJ & & O] ttdOdkOkd d s dzj C sk

14



ftoesdL oatsH Mise O
Llsd
ftesdL oatsHMmIse O,

I

[
Wz dz

w
NS~
110, —
Q< -

feinftedvisdd.

s OB dzd @z 21 9" J

WedS ydd [ v

[1., 4,

AlzdzC ydw

HiSH Y Odzd j

1 stedzdtetso O
f zOdzd tets9 O
fslstcj B dats )

{t OLtcOBSISC O
fMdzOB ¥ j ded v ,
sBi Y 3" LOf OfmMse .
sB My judoOrhd?
ftosdL otsHMIse .

Odz0dzd L dtelz¥ Isfmw
dzsor o Isdf so.

dzts tc d3

Bd MY Jte]
vOCyJ

GOl j od Odzs e

te 10 fig 2O D dz D,
sftejHjdwvehOw
1 0 tshdatse j

s d dzHYj dam'd deS Q) J fids

Is s yd
dzt
B 52 dztsly
9" f t5dzd

- c
oL

JtecOdzdL Oydw
BOIs jted Odzis o
sMisOk¢ o .

dn

gz BT [ v

BOIsj ted Odz' dz' ROy jydpditisfiplO2 dz" 7
9 jHEI M dZOHME 52

¢ &ZOH OF ,

¢ ZOH MS GG &
- tcOdzj dzd §

nfsL
s G
¢ s dkists ©d

Zyy i

7 d

) ZOdzd ez j kMW g
MlsOoh dC O  dO
dLotsHMIse j dedz' &
JqtcOs Isfw 9 dHT"

)¢ dzOH '

shizh jmise dzv j Isf

ZyomilsC tso . {
ScOdef sls ©
fsMisOo sW dff stfifs ts

fic]my

s ts dzls tg ts dz
CtssteH d dzOy

s

B

dzmn totsdzgd L Oydw
dzs yOjls
sHECYdd,
O kEyoOMmlkej,

¢ ts dzls tc ts dz
¢ ts dzls tc s dz
O dzO dzd L

CslBf dzj € Is dzts
LO Oydtd
5ls € dzts dzj dzd.?

CC sdzts d&3d W4
OdzOdzdL d
1LW¥WiClsdoe dz

I Cdzs yOjls OdzOdzd L
f5¢C0OL Ols j dzj 2

§toduddedes Mmdzj HMlse j deder -
ZftcOo dzj dzuj M dJ

fMlsekClskzter d H
LWWiClkde desfisd,

e " j ded v,

o v
¥ fs te d3q

KKruiel

CWWitClsde

B&JBBJB

s ) dzts & O dzdzts sty tedp®r j (i lifdss
O0dzOdzd L O.
fsMStsd Sk
fslsj dzyd Odz dz' n

B IssH SO

g hj dzq 2 .

ttOL HJ d&zd Is
st Odzd L Oydtsdzdz j
sdz¢ ydor j Is d
BOh ddesfistetsdIs j dz! dats 2
1. vinrmnddud M&dg !
BOh d desfilstets j dzd d . {
mMitlsdWds Olstso ,

O OS¢y

Y shEe dats i

riJJTwWE3J3)!3)]3J3r
sy kftcOo dzj dzd §
Codf dzj S Mdese s ff

¢

g

]r
sdz tsfted HJ J
f Otclsdz tots
O d2OdzdL HEMIskzfdzr = HO
20  dzj MC tsdi Csdzts dets &
Oljedy

Q’UT

Is
Cted d
tslstc Ofdzd ,
Gl)sdsﬁsytdz@dzw

CO¢

m
t6
&
dz
a | SO
b

oIl
s

15

0¢
o ¢
q

te J M
d 9" BtSO
)

dd

oG dz¢t yoOj lIs

900
f 5fisQs daf UP M

L1 HA L
g ¢ Oid

"
WI'|

modr =

qBMBOs
Cdzte Yoo Is
9 O (
ftesdL ®sSH
1, 9 5L d3ts
§dtf sdedzy B

9" BfsSte



2. AqdzOdziiso Ov BLikOR ydo edslis: §silkOo

tcjh O h jj L dzOu; dzd J H dzw Hisdze sMtesydzr n i to
o dzd d30 dzd J Jets WddOdhtss 2 slsyd sdzsfmisd, ¢
f slsts¢ Od3.

3. sOyj Miso 50 flstExLHdizi¢ yff < OL Ols j dzd , Co¢
Metslseo jIsMisody MjtelsdW dqE OO d tjLbkzdz IsOIsT
SBWLOIs] dz dz d&3d Hdzw Ctsdzlstetsdzw .

4 1 OH j Y detsfis! § dfptstsled Wi o) lf Gafilzf dzdv € ts

2§ cOo dzj ded W ftetsy Cls OB d ks dmlsdyj ¢ oOw
mMtsedz# Hj dedj MBS .
5. K§dzO d Emnozpcdy detblf fzisdz’ 2 @ OdzOdzdL
mMiBdMsddksMmisd d Euyjl MEdHBE LO GBI jd3 Yo
6. [tsedMmisdud MS § Jt Isasts Lddgsitad@difiisldaz S sz e ©,
StcOdzmy Stelsdzr d3d ¢ R OdedwWw d&3d d [k H Odzj dzdztsfls ¢
7. Rdzdzso Oyd sdzdd Qs of sfigtf Ayt Odigs ils! § sMils ©
desor j bkjnrndasdzsedd d MtlstokzH ded yoOls! M dzOk yd
8. CCtdtsecdyd MSow d Mmtsqg drOxs wdzOw s t4dds o G tis df
fsC0O dzgfj OC yOfmlsts dMmftsdz Lkzjlsmw o  sMidc
sftsB j dzdzets o Cwdalsj € Mmlsy By HEZRZOtesHdz =t
EmMss2 ydossets tOLoadlsdw BdL dzj MO.

Il LT EX! EXI BIU]TBK|] EJUOEA! 3JXWNj JUXL! WNij XB
l "Bt dBiyHE yYJjdsteOdzdL s9 Odzdats 2 , Hjyd d
Stc Odzd L Oydsdzdzr 8 fMlstkzSlskzteOdRd k1 tcOs dzj dzq
fejHftedwisdw, ®@BOMhIlsOBte ftesdLotHMss O d
] Bwfr]an SOYHOW dL MmdMmisj d3 & {de Odrjdaj sy O lsf
(0B 3), Colste’ | MdzjHkjl Eydlsr o Ols:
1 w;gsqam@mbq [ 2,
vO0Bdzd.yoO 8 Bz jMlse©® d dzj HsMISOISS d tOL dz
fMdzOB  J dzgd § &

=C§

4 dflsj GO 1 dzv fr f ddazfr

SCCtsdztsdsdy L O My -1 dL COw 6 dB ¢ s
ftod LOCEYC] SCthtcj Ocdetseo Odzed d
AjdastcOdzdL §-vftesh jdzadj Ctsdels|ftsistejBdasmisd
EftcOodzi dzgdw L O (q-] 5L By detsi ko
-] T MsCOw MisOdzH OB ¥ tss5C t6OIsd (.

-JfitOlsdo dztsfyls

€] Ocqese Odd q dgq % EBA M = L5d
M ttsmO CsstcHd dzOydd L
rd yd dals ts ©dzg _ : Sl BL By des ko

-oud s MY dydwdud
flste) B dzsils, 2 cc;gg’zf@?g““”dzdm
fSHECOL Hj dzj dedw . |" ua -

-stslB3Bddzf tetso Odzde' | -u dztsy dzgsflss o I3
fsLotsdvs hd2 dmftedmSd oL ded S dz
ftoj ddskzh j Mo O CodW dzdCIstso o3y
Y dzlstcOdzd L 59 Odzdelf yJ dzlstcOdz! dz" a3 s
Hjyj dzstcOdzdL s OdMmdzOB Y 4 dzdw d 5
Zf tcOo dzj dad W . fSHGOL HJj dzj ded W

b d3j M OdedzOW

16



10 tsmdzse §
stec Odzd L Oy s dgdzO W

MisOdzH Otelsd L Oydw

[ 4 Y delstcOdzd L 50 OdzdzOW

20 dL d3j dzj dzd v,

ftojH®ZOCO] Is
ftei Hftodwisd?2

dzts

HOdzdz" = IsOB dzd yr 3
MstezC Iskztc ©
q ¢ s dzls t6 s dz

LOltezH dgV j Is
BOd&zOdzl d3 yHE
l OL dzssBtcOL dzf d3d ¢ sSIstej B detsfyls
Hiydd

Lsd ad

Bsy dets MH J
st lsd 30 dz! dzO

L OsteOls,

stce Odzd L Oyd s dzdz@ts 0 B)ls tc Iz
C sdzlstetsdz .
f SHABH O

lTBtste BIYHE yYJ dsteOdzdL so Odzdats 2,
mMdMmlsj BORBd L OoadMmdls s Ccdftejlsde » SCtodlisj ted
vOBdzd g@deitcdd or'BBtO MdMmisj a3

{6 Odzd L O\ ( 15 dzdzOtfte Ofig lsiats HiEAG iz 35 O d|

stedlsj o

K} dzls ¢ G dzqf

rd uj delste©

ltejHftedw

5 O dzczO ™ o Odzgow | ¢ Bd " Odadz
stz dzr |
fdde hdd U]qumqls fesdL oatsH M
£jgo L oc|SSBEEGI |oBLdsdsh Loy gy S sl oddd,
BZOMh IsOB O arBtStGOhdZtSLOQIZl]'OJCBtGOBBlSOB d
fsfmlsOoh ¢ EstEgH?§
oS H ydj
. 1" Mss ow
Pwesyd M : s sdsB d 2Oy
WOl msa&omsaoEgéf$5gggmgsmsmbq g?%i?fﬁq
LOCEYSd |dBsyils Lo¢qslsmédmmt@qur: N GOt € 52
Bdetsc s ot g’ISHtGOLHJdZQOISJGBth
OHOfIsqod]uctsydzs 87| [ j1Odod | BS Ml i?%igt‘qu
gL d3j dzj ded |6 Ocdietso Ol tej Ocdtetse O Misyj Is Odzq By dzv s h g o
MY N0 | dL dsjdej ded | dL d5j ej ded | IS O q o2 G O oo o
[Hddzr 2 yj|udztsy detsfyls stolzff dz" j
LVisse j dz EU&OS@J%dCS%b&B&WtéggggE&?CB&qﬁmOud
Codglstetsdz? |9 s OW dzj MtsB dz¥ H j Oo ks 5 dzts 3 Bdztsy j Mise ts
ftosL tOydzts| Mils OdzH Otsls 5 f SHteOL H j dd
dtoj Hdzd §
dadls | | B B viest jadj|) 209D |csmroddqg,
ﬁ;?irqmm o' MBSy d(fesyintt mg%émsgg 90 dz B O
s du © B*wsCEe ) ddujdd| foo o ?éw%;o;
yd filse ts
s i Oded d
ttOL dzr of3qd
. HlsOdzH Otcls |1 ™ s S Ow ZOf 0o dzj dz
6t ) . 0dz0 : .
%ng‘é%zo dzts o 5L Bisy stedd qusOud ;r]lsOdzgzgtsg HWlisj dz dats
fSHBOL HJ dzj H5Mis Olsts u’tslstsJdetsﬁ]q ¢qBC B stcj Blz® h d d3
MfdJydWdsSd i sHtcOL H ] dd gdz.Hq’aqgle
tSHRA SH
1 sdz hd§
AjdstOdg |l BL BB |y 0admndl |0 65y oy
{dMe Cot|Codstrd |NESABENEGEEEIEEOL 6 4q
q e Codstetsdzy |Chkdz skztgr lj'ts>1|SLtGG) s
fshlsOoh d¢|Ctsdzls tots dzv Qdelstsls}zJ

17

EftcOo C



eBj I I klFrJ) r

ltesyjmm or Bstc® MlstckzC szt sB " ydats dzO"
mMsMmistsw dzd W : sy4 dzd o O Is tcOMYf tej HJ dzj dzd S E
LOGlkY j dedztsfyls:  f jteftsdzOcdz®, toj Miz¥gsEg MG -
1 tod d3g dgw & Isfyw d dzfls tc £ B3P dAOdzd Lo@c ts 1 fizd S WO © dzO &
Otclsddzr ftesyj Mimse: fts dzOftcOQodzj dzgdW a3 ¢ st
ftetsyg Mfpr e MtcOo dzd o O Is WO W' MS BOB s ™ >
jLEZdz OO Odz0dzdL O twkzCtsotsHMmlsots ftoddad d
Jyj dzstcOdzd L so Ols! WkdeCydd, ESCtkzf dzdls! Blist
), sted j dzlsd telzw iy ZO0 MlsteOlsjedyd MSdJ
B tcseo Odzd €t tcAojdzjjddagdj'mMC s JteOj Isipw  dzO
iSlk0oe.
retste By yHE Y dzlstcOdzdL 59 Odzdzts? Hy yg d
fMisj BOBd L OoadMmdls s Ctsdbtejilsder = Ctodlsj tcd
dZstcsdz? d OHOfIsdoe desfls: ¢ dL d&3j dzj ded v 3.
fls
s

¢
¢
tc
H
Is .
A
1

_ssg:grﬁ

dedzzls! 1 Ctsdesd3dd d Wwo r fipss I fipls Hzfta@sjolsizw o
tetsfls d . d yj destcOdzd L s9 OdedzOV MmdMmlsj &30
JdZzdyde O] Is OH B dzd Mistc OIs d o dz" § dLHjteyCd.
nsHdl! CoRftetsdddmMimn BiyHE Ctdstttsdzj 3 d ¢

j © - I 5dz$ S0 did.ui.MC $ jOls jstmd) Ol jdag dzd J

Wlsqwgdﬁﬁr]dgaq’ag,;;msﬁdﬁs? ftetsdsr M dzj dedztsmisd / / 1 € dzd
swEoptsdEEY . L dfmMse, foMmewh jdzdzr §| f Od3wIsd ©O

HOEAfw i) yj Mise f detizdz eisaj @aMd 5§ dzd v ¢ siygdAlj ¢ s
Esd@zOR. [ sME20529%6 2025. u.

2.10deL S ZdzdOo ORS 1. [ . JfIsdddL Oydvw CybeflasiGka.ozj WRL:w  yJ
https://cyberleninka.ru/article/n/optimizatsiyaipravieniyatsepyamip o s t av o k (HOILO s
12.06.2025)

3. 1 OtcOdzetso O 5. 1. ifrJtSBszdztsfr]lsq’ fjdsjtezd@dsuzitdn ¢ sigdsiz X fipdzO B
ftojnftedwisdd R dzgdzts ® Oy d 5 dzdzO W zok ¢ 0.
https://cyberleninka.ru/article/n/osobennemmkturysluzhbymaterlalnetehnlcheskogo
snabzheniymapr edpr i ya8BteiOh j(dd@sO 14. 06. 2025) .

4. ] Odzw jo s.1 ., Isdkztso® [ . 1. [tceOddL Oydw Mmdzzy BT d
I I sftesmr ¢ sdtsd3dad2ns gR26. dzOz¢. 2018.

5 1ilsshCdd ¢. ¢ . sf jyd¥ dec o0 tstecOdzdL Oydd Mmsetej d3g
OColssftesdLotsHMiso O (dz20 fteddited ¢Juvfl P11 O d jets5 Sio
1 dMMmOdztse d t jdes dz© L Isda Y J 6dg(§1f6.dzt5ﬁ]li\'8:)©1Hl/7)q..1sldz1SH
1512006 URL: https://moluch.ru/archive/ 117/ 28931/

6. ]l sdz¢ 5900 [ . 1. Jyidz€ 0o 1 WWjiClsdodesmlsd st Odzq’Lqu’(
ftejrntftedwisdd [/ ] MeBedzd € § : s ts dzls te ts dzdzd dz 9 T
ZftcOo dzj ded ( : LCtsdzsd Plgj g Pz O J TIsrdsi yHE dzOthSHdzts
C tsdzls tets dzdzd dz@#30. 2018. o.

Q@

f
B

7. lsdkSts00 f.1. Jrestt Wsktd sttcOddLOoydd {sO0fO0
Ctsdf dzj Slskzs hdqakd dLHjadwvdRd // 1 fMBsteddBitddZHLE
HisC zZOH 59 . dtss L BOh ddzsistetsd Is § dzj 2 t smfmd d, [ sMm¢
Izdcha;tsfndls;ls d RizdEO dz@80 740 1 8. u .

8. IsdkSts00 [.l., [OBjHsaO I1.¢. [tcOddLOydy +I0fO
fteiHftedwisdw COC L dzjd3j dzs©O yjfd fsmMsGass // 1 Jflsc
dzdo jtemdlsjlsO. wjted": 3WosdskdsO. 2018.

18


https://elibrary.ru/contents.asp?id=35573385&selid=35573388
https://elibrary.ru/contents.asp?id=34837803&selid=32645443

9. Isdkzits0o® [ . 1., 1 szt s 0 [ . 4. MmOteOCIsjtedmisdS O
ftoj Hf odWClsdgs EJS © d bk tcOo dzj dzad j 2 0 Z 56515k 5 42&i35.t8tj. " j dzo

10.r ztes9a © . wvtejdzH' BOh dqdesistesj dzedw o { sMMgof.ch: o Lt
URL: https://ancor.ru/press/  insights/trenahashinostroeniy&-rossiivyzovy-i-vozmozhnosti
2024goda/ ( HOIO tB®KONMN jddw: 12.06.2025)

111 0CEteddz s. R., IBkitso0O [.1. [MmtBj dedetsfisd € tsdzlstctsdz
tcOLodIsdi d detseo Ov ddzH Eflstcd Odzd L @yIsj: tc ddallz ¢ X, s deWs | Saig
[ 58S o O, 22602211 . u.

1271 0¢Etcddz s. R., IBkitso0O [.1., skLrdjiyse ¢.u. wdfhls
! ] MmB steded & § : YOV s th @ HeysOesle gigde§ W .IstczH s X1V 1 f,
Ok ydzts?2 Ctsda jtoj dzydd 5 tstecOdzdL Oyd8hd ftesdL otsHMmIse

13 OBj HES0 O J .., ItcditseO® [.1. [yjd€O kfmbss2ydst
StecOdzdL Oydd WkdSydd MmdzOBY j dedw [ [ 4[86)f EBESY | C @ dzts
U [Bjd yjdss RrR., ItcdkitsSeO [. [tcOddLOyd™ d < WWj

RON ddesMmistetsdlsj dz' detsd3 ftejHftcdwisdd // 1 MmetteddC J:
fesdLosHMIsoa O d Ek§ ttOe dzj dzd du: B Bucdfdiddis ts edgOLzQnEf W~  ols tal ZCHiEsH
VI | HHBHROSH dEs?2 CdW jtej dzydd 196R01¢ sdzelstesdzdzd dzg z. 2 0

I5.{flsddidL Oydwy yJjfd ¢ RO hitpsS/ wwiwlanylayistixri/feaguiessupplyx .
chain networkoptimizatiodr ( HOISO ®BKOh jddw: 12.06.2025)

16.t selzdzddz t . 4. [BLBt KBjlssHss EZfteOQodzj dzdvV yjfssysc ok
fSHABHT ¢ BsH| dzdteso Oded ¥ I 1 Oz ydz 2 I ztedzOdz
CCdzsedyd S d2 d3d dzj H Y dkG4idERO. URL.0 @b3ormetod@+upravigniya
tsepochkampostavokbuduschienastoyaschi¢-proshlyepodhody k-modelirovaniyu ( H Ols ©
sBtON jdzgdw: 14.06.2025)

17ejteécjjo 1.R., Cdwhjody R.V. [tedMmMisdtO MmdeOB Y j d
/| YH Bh. wiH] dLmrR., offlcejiz®@®. @ Hsf. [tMieO

18.4 dzOB ¥ § dzd J RON ddesMistesdIls j dz' detse ts n BdzH d dzG © !/
https://mashportal.ru/analytics/ solutiees3 0 . aspx ( HOISO Bt Oh jdedw: 14. (

19.ut50 tgj di3d dedz" | B Hj dzd d B SBHT LOCEYE d fndzO B
https:// www. cntiprogress.ru/seminarsforcolu /

19


https://elibrary.ru/contents.asp?id=80467422
https://elibrary.ru/contents.asp?id=34537170&selid=30060236

LU I $5.011.56; JEL Classification: D2

JB L ! EKIJj B!
JULW! | JUEJ BE3B O]

~

ij KE| YT ET 33
dbdzd Md Zso © [ . R.

MsdmE Ols j dz! COozy o BROBgCdz Hh, oo dqdz. 1. C. 1 Ok &30 dzO, G
aspirantanisimovami@mail.ru

EQJriirjJiuneil
Tr

¢ dzdzts Is OV dHVO dzddisR Ols 4 o J H M Is O Bl YFOT Is OO Mz W

RREYj BIF desdzse duj MSdr HtetsdL oatsHMlse j dedz” 7 d dadzts
slsteOMmdzd. ( OMMisistej d2'  d3j Astasdatsfdyd WyCiyCid 4 Csmjfnjdgdise
syd deS d d dzdztse Oyd 2. JUdMOde fsHRtsH dz20 tsMmdatsoe j
fsCOLOIsjdzj?2 ftesdLotsHdIlsj dz' desfisd ttOMMdBZOIsted 9 ©
szt Yyjor iydptase dDdL Oydw fHtetsdL o sHMlse O, ydgWwtetse O
ydWtetser j Isjrdatsdzsedd, ydWtetseor j Hot2dzdCd, u¢€

Intellectual assessment of technological production innovations in the oil and
gas industry

Anisimova M.I.

Candidate of the DepartmentBiisiness InformaticBauman University, Moscow

Abstract This article presents a conceptual framework for the Al assessment of
technological production innovations in the oil and gas industry. Methodological
and technicaleconomic aspects a@finovation assessment are considered. An
approach based on the assessment of general and specific performance indicators
of the innovations under consideration is described.

Keywords: digitalization of production, digital transformation, digital
technologies, digital twins, fuel and energy complex.
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Abstract This article examines the pressing issue of implementing unmanned
technologies in agricultural machinery using the Rostselmash TORUM grain
harvester as an example. Two operating scenarios are analyzed: with operator
involvement and in autonomous (unmannmade. Based on the principles of

controlling and technical and economic assessment, a target function for
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minimizing total lifecycle costs is developed, including the costs of designing,
manufacturing, and operating costs. Cost and economic impact indicators are
calculated, considering the costs of developing software, technical control
systems, operator salaries, fuel efficiency, and maintenance. Conclusions and
recommendations for the organizational and economic implementation of
autonomous technologies in agricultural machinery pafiin are presented
Keywords:unmanned technologies, grain harvester, production organization,
controlling, technical and economic assessment, life cycle, target function,
automation of agriculture
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Hdz" QaltsdBOIsdL Oydd ISJndz.tsdztsGdqur]chJ s jteOydd
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Priority Areas for Automation in Intensive Orchards and Vineyards

Baboshkin G.N; Orlov A.12

lPostgraduate student of the Department «Economics and Production Organization» Bauman
University, Moscow Specialist of FSUE «<NAMI»

2Dr. Sc. Econ., Dr. Sc. Tech., CarithysMath. Sc, Professor of the Department of

«Economics and Production Organization», Bauman University, Moscow.

Abstract: The prospects for agricultural development in Russia are examined,
with analysis of state programs implementing work in key development areas. A
list of technological operations performed in intensive orchards and vineyards is
identified, and the annuahbor intensity of regularly performed operations is
determined through expert assessment. The most promising technological
operations for automation are presented.

Keywords: agriculture, production systems, automation, production
intensification, modular platforms, robotic complexes, horticulture, viticulture,
expert assessments, labor intensity.
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Analysis of the results of international market and technologies
research of SWIR camera

Darya Barashking Yury Gertsik

1Specialistof the Departmenbf «Laser and Optoelectronic SystemBauman University
Moscow.

2Doctor of Economic Sciences, Candidate of Biological Sciefredgssor of the Department of
«Industrial logistics, Bauman University, Moscow

Abstract The paperpresents the results of an analysis of the functional and
technical characteristics of shewave infrared cameras, as well as a market
study of these products based on open sources and patent information in order to
identify trends in the development otk specialized cameras that are currently
widely used in night vision devices, for marine and river navigation systems, as
well as in the field of biology. and medicine, verification of the authenticity of art
objects and banknotes.
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Abstract. The purpose of this study is to systematize knowledge about the
fundamental principles of queuing theory and explore their application to solve
specific problems in the organization and management of production processes.
The article presents the resultan analysis of queuing theory models used in
the organization of production processes as stochastic models to determine the
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Abstract. An integrated approach to the development and implementation of
flexible, multiproduct chemicakngineering systems is proposed using the
example of paint and varnish production. Methods for scientifically based,
resource and energyefficient engineeringf multiproduct paint and varnish
production are demonstrated. An algorithm for optimally selecting the
technological design of flexible chemigaigineering systems for paint and
varnish production is developed, considering the specificeofghoduction and
fluctuations in consumer demand.

Keywords: paint technology, paint and varnish materials, production
organization, engineering, optimization.
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Abstract.This article discusses various factors that affect the performance of an
enterprise as a whole and key indicator, which is necessary for assessing the
efficiency of an enterprise and its growth potential. It provides an overview of the
scientific and theaatical basis for studying the elements of a manufacturing
enterprise system that affect the change in this indicator at different levels. In
support of the scientific sources of the review, data from the practice of a branch
of one of the largegiroduction holdings in Russia, the Roscosmos Corporation,
a branch of the Joint Stock Company Scientific and Production Center for
Automation and Instrument Engineering named after Academician N. A.
Pilyugin, the Sosensky Instruméviaking Plant, is prowded. It has been
established that the productivity of an enterprise should be considered as a
complex, multifactorial indicator of the enterprise's efficiency, consisting of a set
of tools implemented in modern enterprises.

Keywords: productivity, intangible assets, human capital, robotization,
innovation, social factors, strategic planning, working conditions, production,
corporate culture, enterprise efficiency, quality management, personnel
development, competitiveness, quiekpmse production, quality culture.
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reserve to middle management positions in innovative
organizations

Alexander Galaktionov

Postgraduate student of the Department of Economics and Business of the Bauman Moscow State
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Abstract The article addresses the problem of objectivity and transparency in
mechanisms for promoting candidates from talent reserves to middle
management positions in innovative organizations. A comprehensive analysis of
the interaction between subjective factgisyalty, corruption) and objective
selection criteria (competence, performance) is conducted. Based on institutional
analysis and case studies, a comprehensive -douensional candidate
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assessment model is proposed that accounts for distortion risks in HR policy. Key
institutional traps and mechanisms for overcoming them are identified. Practical
recommendations for improving selection procedures and promoting ethics in
talent reserve maagement are developed. The research results can be used to
enhance the effectiveness of human resources management in organizations of
innovative type

Keywords: talent reserve, talent management, candidate promotion, loyalty,
objective criteria, innovative organizations, selection transparency.
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Modern management paradigms in terms of business development
in industrial enterprises

Andrey Garnov

ProfessarDoctor of Economics, Professor of Academic Department «Financial markets and
fintech», Plekhanov Russian University of EconomMesscow

Abstract.The article analyzes the evolution of BPM management paradigms in
industry, their interaction antlybridization.The research methods include an
analysis of scientific literature and data from the National Center for Artificial
Intelligence Development under the Government of the Russian Federation.
The conditions and mechanisms for implementing new business process
management paradigms are identified. Barriers to their implementation are
identified: a shortage of competent specialists, financial constraints, a lack of
long-term strategies, insufficient transparency of expected economic effects,
cyberseurity risks, and ineffective legal and technical regulations.

Keywords: Industry 4.0, BPM, Lean, Agile, Six Sigma, ESG principles,
hyperautomation, iBPMSnanagement.
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31T 1 oTHpaengeTcs Do email

3. CornacosaHne
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Management mechanisms of industrial symbiosis iriedastrial
parks

Victoria Yu. Garnova

PhD in Economics, Associate Professor, Head of the Department of Management Theory and Business
Technologies, Plekhanov Russian University of Economics (PRUE), Moscow.

Abstract. The article examines the essence and key management mechanisms
of industrial symbiosis in ecoindustrial parks. Industrial symbiosis is
considered as an important tool for implementing circular economy principles,
reducing resource intensity and environmental impact at the territorial level.
Based on the analysis of academic literatand practical cases, the author
identifies structural, technological and institutional mechanisms that ensure the
formation and sustainable functioning of symbiotic linkages between
enterprises. Particular attention is paid to the role of digital isfracture,
coordinating centers and regulatory incentives in managing symbiosis. The
paper formulates the main barriers and success factors for the development of
ecaindustrial parks in the Russian context.

Keywords: ecaindustrial park, industrial symbiosis, circular economy,
resource management, environmental performance, digital infrastructure.
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Generative Al in a proactive quality management system

Daria Gashnikova

Graduatestudent of the Department of Industrial LogistiBeuman University, Moscow

Abstract The article explores the combined usegeherative artificial
intelligence with digital twin technology to create a proactive quality
management system. It proposes a methodology for jointly using "C"
_"pk" and OEE metrics to monitor the stability of technological processes
and the efficiency @fquipment utilization. The article identifies technical
and organizational risks associated with the implementation and suggests
ways to minimize them.

Keywords:generative artificial intelligence, quality management, digital
twin, proactivecontrol, production process
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Production capacity calculation in mutem manufacturing

Yulia Gashnikova

Postgraduate Student of the Department of Economics and Production Organization, Bauman
University, Moscow.

Abstract.The articlesets the objective of developing an approach to calculating
the production process capacity in miitém manufacturing. The capacity
calculation for singletem manufacturing is presented as a baseline for
development. The specific features of mitdtin manufacturing that complicate

the capacity calculation are identified and described. Recommendations for
calculating capacity amidst these complexities are presented and logically
substantiated. The result of the article is the integration of these
recomnendations into a unified approach. The objective set in the article has
been successfully achieved.

Keywords:Organization of productionproduction process, production process
capacity, multitem manufacturing, bottlenecks in the production pracess
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MtejHdzj oL o jN Jjdedzk®  sdzdzz® destedzdz o tej d3i dzd
tOMmuj sj .

ljtejnrntsHn € d3dded d3Odz! dz" d3 yOMmisde d3 ftetsy [z f
Isjd3, yYlsts Hd&v COYHB2 dsdzd dz€ dzOlsktedzts?2 5L
HOdzdzts?2 L dydd MEh iMmlsekils Moty ELSEBJ
Eudlsr 9 Ols! WOCIktte Rdsc st tcOf K- s dzl dzQk
s H dzkz st jteOyds . kBB tetso Odzd J d3d dzd d30 dz!

Y
0
v
My sMesedshisj2 (5 SOyHs2 dsdj dz§ &Ols iz to dats 3

mMf s dtsMmis! oeMmMjet ftesyj MMO o yj dztsds.
Rlssgtso OW W s te d3lz dzO H dzw tOmyd O f t
fetsdL otsHMise j dzdesc ts g’tetsu;fr]fr]o 9 EkEmdzsedwan
fsdzzyj 20 fEljd3 ddasjcteOydd oefmjnr ftej Hds
ftci HMIsOo dzj dzO fr]dZJH hdd3 sBteOL 5d3:
o- B aQb“w R HQ pREhQ pd (5)

GHU-T ftetsf EMC dzOVY M sMsB detsMils! ftotsdL o SH
9t d3. ;

i Hj2MlsadIsj dz' dzr 2 WtstH ttOBtSYd 68 ot d3.
ot d3j ded, d&dde. / jH. ot6]j 3.

U~'“IQtSdZdqunlssisll’tGGBU‘SMﬂf@:um ud daz.

-~ T MtejHdzay oL © j M dzdzOv f tsdzidOv SiYjtcaidy o
&3ddz. / hIs. ;

O-- T f dzOdgso " 2 Bl jJd&3 ftesdLotsHMisp®O? L O

dets 3§ dz$ ZOskztodets? HsL dyy, sfEePgdeh j2Isyf Gh
ETydmdzs sff jteOyd?2 o fHtosdLotHMIse j dedesdz
aiydfdzts datsdsj dzC dzOlskztedz" = f B Yg j cO@BEE ¢
sSftcjHjdzj dedz" 2 f jtedBBH ot d3d dzd .
DitsBh jJ uyudmdzs desd3zj dzf dzOlskztedzr = L dyd?2.
vOCdd3 tsBteOL tsd3, ©OLWOBSISOdz fsSHARBBH ¢ o
Zdzts o dosdRis ¢ s dats 3] dz$ dzOIls Z tc dzts 6 s ftesdL o tsHMmisoe

ftoj HMlsOo dzj dz¥ WistedBzdzs?2 (5). vuvLSddd o3 Mk
wodwE lsfw s jteOydd fm &dded BOdz dz' &3 uOfls dz’
eBjiIrkru)r

t OLtcOBBISOdZ fsHRtH € tOMyiblkz (s M dat
fetsyd MmO o bkEmdzscedw s ddtsc tsdatsdzd dz¢ dzO s Iz tg dzts
ftosf zM¢C dzts 2 M smtse detsMmils d Bsy 4 Is B Is! ]
Bz e sdets d3j dz€ dZOskztcdzsects HtotsdL o 5H Misg @ MO
Ld&2Oyd iisfmils: ftoj HdEZOCO] @Bt toj N jdzdw L OFC dz¥ 1
tcjLEzdz IsOktses tOMYj IO or wg dzw Is! ELedj d3j Ml
mModsr 3 Y seor h Ols! fosf z2mM¢ dzze M smtse dzsMmls
ftojHftedwisdw o yJ dztsds.

130



D¢
-

§F-0OF 0O OF
QH_I\-:I.Q—.I—L— :‘o
FSIN ocf

g

N XXB
¢

0., 1 OR Otetsa ®© [ . 5., IJHddyse © [ . ¢.
dlsj dz' desets ftosdLotsHMso O (ftesdL oatsHMmlse j
s O,i[f..:0.] "iYhC i@ fFgHs, 2 00 3 .
o ., 1l sded C Otetse ()
j d3: Zud Bded & : Hdzw  MlsizHj
Is

Y
1., JHddzytse ¢.
4

fsHetslstsoCd ¢ ¢olstsd3O
qdo0 ¢. ¢. [HddYyBPO, ¢S Puj
¢C. ., stsCfm 1. [ Gol dratt E. M., Cox J.]

) sfEse&q, M2024.

131



Urs 631. 3JELCla8sBictiors , $ 10, 140

Kujl|1TB§1L! jil BUOB! T LijW3| B!
XM 3UMX3I WL NI ETXBWU| krJ) 4! IJ B
jOKCT X LJI) ] ' TL3E] EA' JTVNIVJEI E

ldLilsHd2EOBoY ib. o. | .

fiskzHjdasE O ClRteMO BOCIMIstcOIlskzer , COWJiHBO ¢ G ¢ datsdzq ¢
[1Juvuv dd3. 1 . polinagiz&dmdy@datil.com
Hisygj dzls, C. . dz , HisY4d dals COWjHter cCCsdzsdzd & O

f1uvu dd3. 1 . fMatveevs@nig@rdzO ,

O dzdzts s O d vipls Ols* j tOMMBOtede Oj sMw L OHOYO
9" fEMC O ftotfrtsYyddH iE®s j dzdzs 3 ftoj Htedwisdd, to
Edse dw e ddscsds®j S ZOkttdsets ftsdL otsHMiss O
ftosdLotHfise j dede' &3 sh desfylswds  §lstej B desfylsd
KOl j BOdYjMSOW dBsHjd , fsLotdYshOw EOCMdB]
fted Moedsjidsdsecduyj MSdn, t©ifmktehmd = d kb
[fdBdL OyddzdzO" L OHOYO tojh jdz® d5j ssHESd BB
GteOHdjdzZsO ([14), e Odzd L s9 Odzdz" s o Is OB dzd ydzts
sfld®kOd dr 2 &0k seBjmMfjudeOjl fjtkjtoOnftyH
BiyHE WAt ftsorhjddj tOsdsdjtedshlsd L Octkl
f j tefts dzO® dzO, 0 bkOCYj tetsfls SCdsyjers 16 tsds
Yo ngegrisdy. _ |

szt ujor jympzsp@disdi, fsdLotHMmise j dzdzOw Mmdls
ftesdL oatsHMIse O, ftesdL otsHMmise j dadz" | B h dzts s
BOlj BOdUj MC OV dsHjd , oO0dksesOw fieds' d .

Optimization of the production plan considering resource
constraints at a highly complex manufacturing enterprise

Polina GizetdinovalSergey Matveév

1Student in Department of Economics and Organizati®traduction, Bauman Moscow State Technical
University, Moscow.

2Candidate of Technical Sciences, Associate Professor in Department of Economics and Organization
of Production, Bauman Moscow State Technical University, Moscow.

Abstract This article examines the problem of optimizing a production plan at a
manufacturing enterprise operating under conditions of nrpriiduct
production and limited inventory, production capacity, and demand. A
mathematical model is proposed that maximizesg profit while respecting
process, resource, and labor constraints. The optimization problem is solved
using the generalized reduced gradient (GEG) method implemented in MS Excel.
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1 jtojteOMmYf toj HJ dzd dad J sBi VY BO f to ts oL LS L fid® o, C
ftesdL otsHWh PO o6 62025
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Hdzd Isj dzt dzr 2 ftetsdL § Bh fifisazpazdzdd yYyPE@L s
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LOC@x Of 1, i3ydjldz®tsfi © d H O -t=figly @' OC GoL jj, d3czdz tolz B .

[ OljtedOdz dzr §| L OlteOls' Bwlsdsmwismy ¢t o f
COMtejHjdjddy offkMSO &iyHE §jtedsHOd
dzj LOodMmddzr &3 f OtcORB stetsds © BBtsH jdzd. 1 ted !
LOf OMOd3 di30Isj ted Odz! dF t5  sted) HNA totingisly 2 tc ) GG k) (i
Hisdzy j dz B Is!  d3jcds Nojd HED MelBiHr@c@WO f ks | [

[ dzw ftesdLosHmMlsa® dz20 HteijHftedwisdd dmty
sBtckzHse OdzdW, fted 1 Istsd3-cCits dfofufjdn lsooGxe | toBtddAgj
34 JHddzd vy, 9 LOoadMmddsmisd sls L OcwkzL €d
ttOBtsYyj &3 d&3j misj . ltesdL o sHtfj g ff § Gebizls Hvw dss B dzfs )
WsdzHtsd3 OBtSYjcets oatejd3dj dzed 15 Isditse BtStLlZH

& & g0 & grps2 (2)
CGHjI desdBj tc Isdf O & 3t RHtgeCAsogcpdz” 2 W tsdzH
4d34dzo[ sBsEiRH s QA% ykGtsdzd yj Mise ts f tsdzdze =
9 GtHE ( F®Qis. todsds. ts dz d2As4j 7dz’ Higts. f)ls;fe= tc O B 151
1 Csdzd ud Mis el TRAB3HPEE.I(FFsL W dydd dals, Bkuydls
wo f igesi dasff Ok tsB tsteckzHtse Oded W ),98l, 220 dzts o s d
Yd Mots sEttcBdtOOdgw. k
zv COYHBGEB LOCOLO dLo jMmisde destedyr o to,
2O COYHEBHB Isdfj sBtstclzHtso Odad W . b Iz 3030 to dz
ttOfmMMmydlsr 9 0j Isimw Mmdzj HEE h dd&3 BB ECOL 5d3:
x B 4 @ , 3)

GHY T MEZzBBOtds] ostj dW B 4s@B EdCOZS OS¢ Qigt
Y/ ctiuzsdjte fjtedsHO, 5 Stltstesdlz ojHY sMw

2025 G@EBH: n = 417 dzBOBOG® StsHd3] dad = fiRY)ts dz’
SBBtczHtse OdzdW Hd&zW dL G slstseaay dad ®C Q vud zdsapts to d
D ifdzO0dz ftesdEeeotHMBB@GL @ j &dsH |, NNils. / etsH.

dlzB3BEOtcdzs] otcj BBY tB-E@BBEOA;S | O&PL Hste dzyzaBt
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setcOdzd yuj dzd j d3 © tOMMBOIstcdo OJ di3s?2 BfIlsddizdL O
]l zO0dz ftesdLotsHMBODS LPEOEEPtcsoDOdz tStce O
ftesdLotsHMmMlsats L OCOL B dzOY O dzts ¢ 9 2024 ¢
fsCOLOIjdzd ItczHtsYy BECtsfisd 2024 ectsHO, O IO
2O 2025 etH M yjdze¢ (i@ YOl sl
2025 GEBBHEZ, MowLOddzsets ) orf ftsdzdzj dzd J A3 o to
Eyy s WOSIkduijMmitsets BI YBO © LOGtkzL ¢
COYHBEB LOCOLO or ygmdzw j smw Mz zdzOtc dzOW Iste

* — (4)

GHY) TlstelzH 5y 3¢ tsisdilz teOBCHEZ Htftp tgefisH § ;y,Is™ M.
- 330t dets] o tcj d3v tsB tc OB tsdst€ L Q ¢ @,y s dztyf tied
G ifdzO0dz ftesdEeotHMBE@GL ¢ j &s5dBH], NIs. / ¢sH

UiczHBY i3C sMis! -3ic OB ©K OWlits g f zOdztso " n 1 J
dL o3d dzgv j dsts 2 9 J dzd yd dzts 2, fsmMCsdzr C I L Oa dHh
ftesdLotsHmMisa O dqLHjdEJ2 8 §JjttdtsHO. HBSIse
ZzO § dzOdetse " § fJitdBHT Wistedzd telz ¥ IsHipvs  ffteadf© daf2
9'rfEME O LOCOL By

v OC Y J ) cOmyy Isd Mz 330 te dats 2 9 J dzd yd dz
Eudlsr 9 0j sfmw IstckHtsYy BE sMis! tcOBsls, dzi Y M
BmZHBVQQBMBd fsHOL k] o O Ismw Isj] OB ,

atsodzj Cdzdfm! o ftsdLobHMsos 8 20 &8 (¢S
sts@G ts, Ylstser Eyd mis: stclzH sy B¢ tsfyls dn

fjtedsH 2024 GectsHO d dzgj orwedzwlis! IsC dz
sflsddi3dL Oydd;

- WodwE MW 1 RrR{St, ©®"tkEYystO d MmisjMissdd
9 twOmyy Isj LOHqu sfisddzdL Oydd, f sm¢C
o' fkMCO 5 dedigBilzy assc@BpdEsts  R{st M
byyls btezHtsy 3CsMisd 5 1 R{st oj@fiIsmw
f slstcj BdzOW  yd Mmdzj dzdzets yls sfdzs o dz" - f tot
LOGkzLCO 5 fjtdsHOR d o) dzdyddd o
SlsdzsmMd s dz des dzOydmadzy dedetscts A [ U

foscdsL el X270 GBO026 des dagj [kyOoflk
(

sflsddidL Oydd. [ Odada’ j  dzj 5B R SH] H
Mz BBOLds? skHsy S sMisd, WsdHO sf dols
sBh jftesdL @ tsHMmilse j dzdz" - LOB&OB &zO 2026
RfA SHdz § H Odzdz" | fts {4 tefnts dzO dzkz 9 ¢ dz¥

dets d3d dzO dz! dzr 2 W ts dzH mOBBuJGB o toj d34 dzd , ¢ s
By Mwyder 2 L WWjCIlsdodz 2 sdzH tcOBBYjCES otcj d
yd fmdzj dzdzts fiyls BM@BS@BGB ftotsd L o tsHIfisp dzladaf ¢ s
ftosyj dzls tcOBtsls Mo jtern ctcOWJC O, oL desmr o
fMted H dzj 2 yd mdzj dedzts mls d {11 ) tcOMmyy lsOR
(ftslstej BdzOW ) tOMmyy sdzOv yd mdzj dedats iyls ! -ts g dzts o
fitedsH] 20 hdse | ORI sH ) OalzizBdzs D j fidd y d
Mésdzr ¢ tOBBSYdmn M LOGEEZLECBS2 100% Istej B
tcOBSBd ftcdtsHy, d odzdwjls dzO o j dzdyddzz L G

135



o' fsdzdzaj ded j 5 ftetsdL o sHMIse j dadats?2 f tetsc tc O dzdzr .

RIssegtsor 2 dzOydmdzj dedzr 2 W isdzH 5§ d&zOlIsT Is tc L
MzdBzBO L OlteOls d&O i ZzZOkz IstekzH O, Mo W L Odzdz
ftetsc tc Odzdy d dei ftesdLotHdIsj dz' dzf = tcOMn BH K
( Mdzd o  jtedtsH] WB&@d&EJGBBfrﬁ’Is,dZdI&IﬁOMJQSMJHd
yd fmdzj dzdzts i ls ¢ 11 MisOdzsea dlsmw dedy 4 WOSIsdy,
Mz yOj ttteOdzdL Oydw daj t]’tstsqLatme{q:lSL@@ﬁgiglsﬁ
fmMded y O] Isfpyw Hts o j dzd yd dz dzd 3 Jd 100 %, o W
dZzOyd mdzw Is+ mw  dfsR  Witsotaalgjd3j dzf dzOls T stclzH O (-
EMisOdetso dzj dedzr 5 tcOBtsYj d&3 otcj o3 dgj d3) . ] fne v
fmdzd 3 4 dzO, O dzOyd mdzj dzdzr 2 AJU Msr tcOdzv j Is
ftosf stcydd MtsmMlsOodves hdn jet o dzdyd dz 0 J
MowL Odede'fAsddiglzj dzd j &3 ftetsdL o sHMise j dedets? f oSG te
dzj ftesdLotsHdIlsjdz! dz" = tOMAtsSHESY , otsL dzd € O M
otcj v Htesmissjo, wWOMIsyIls [ 2. 5].

1 OlstcOlsT dZz0 s dzOlskz IstclzH O,-¢ o @ OBAD j o f
fJtedtsH ], tGOfr]fr]uq’lsfsJOBIsfr]W ﬁdeJHE“hdd3 sBtcOL

Iox X (5)

GHIj, * isf ZOIO IstekzH O sm@sa@r: f tetsdsizo s H i
L OC Ortdzd3 of jntcd sH j , * d3tidsac loiztBY. d3E& tsfRlsdilz tclO@ SSBL I
nsd3 fJtedsHi YysbrMm. idgeigadgezed ] L OlstcOlsYOMdzOd SH
nsds §jtedsHy, by.f. tks./ dstdds

dtojHdzdJ L OOl yQiEp wsOifgffifiaddzstedds simpw ¢
L OlsteOls dzO s dzOIs kz stclzH O, Mo w L Odzdz" =~ f
ftosctcOBR , ¢ btokzHtsY BECMisd OB IS o dMmidzj

t OmMyy s slsydmadzi dzd2 o MsydoOdz dzr j WisdeH'
MsOolE-) , ( ©Oodets?2 30, 12% sls s dzOIs” sStclzH O
cOBsYdn .

J sflsddidL Oyd
(sBh jftesdL o tsHMIso
S zOIsT kkHO B J
¢

ts dzdzts 2 L OH O Eydlsr 9 O}
jdzdzr 7)) twOMmMantsHtse B ff tSHtS

Mfiudeoshjets fjteftdOdO,
MisH jte) 0ddy d +SMmY dzizOls Oyd sd3tsichisdgts oOdg o fiistdnjdat
fftej HMIse , tcOfmn tsH ' O tj dsdals hdeseo dgr 7
fted it smtse dzj ded 2 . 1 OCd&zOHdzr § tOMAtSHT mMudls
COYHBRBE YBSHBOLHJjAdjddsE, O HOMJ ©OMYwJ HJ

L Issd3 fBSHWGOLH| ddg @Af fftc j[ H6j] dzj dzd@L ts@B M j ftetsdL 9 &
W dzw j Isfpw s &zOIs O StezHO GMdztso dz' - ftotsdL ¢
sBh jftesdLotsHMmIse jdedz" = L OLKOIs ([171), ©OMY
Mdzj HEZE h dd3 tsBtOL 53:

[3 " * ! [3 X |L—A__'~ (6)

GHJ . iBBN jftodL o SH Mo il O OB EPEHsa j
Bhdz the. i OO lstekHO thdgssd 5 §tsdzs SH I
L OC OL-ted3 off jnted sH § ,  dBdzdz iz Bi3B3Okcez®M ; o § dzd yd dzO

(sBh jftesdLosHMIse jdzdzr R) L Olstied®ls § jitasy St H t6 C
oz . /lgEHs -1 W tsdzH st dzOIsT stclzH O, Mo w L Odad:
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GEX Bi | T EEBUBBET | B! T BT Bk] ! EijJ|] 1] 71 BK]
] L OHOYJ dthSBntsmafsaBth’MB)&lsdgf rj faeOdz f to
LOCOL 892 ®2 62 0Rb. anljc;uq’SOth’Q f sdzlz yd «
fteder dzd M Eyy stsdz cfd345 drmw dMmertsHdz = H O
]l Ozso O fftedB " dz! Hdzw dMmfmdzj HizZj 3" = L OC
ttOMmMMmydlsr 9 04 smw € OC tGO Ldesfis: dBiyxHE or telzy
L OlstcOIls Odi( :

GH} -To Odzse OW { wfdplz de' O SO by, T o d3dedz yte-tos .f .5
sz L OCOL &, ifgdkizOdcl® . j, L OlstcOlsr dzO es@3s j tod !
LOCOL j, Bozditslf gizO/Ns"Ols IsiclzH O tshdetseo dzr 7 ftesdL
sz L OCOL EE - iBiplzOda®® . isyd Odz g™ = sl ydf
sBh jftesdL o tsHMiso jsdgle't OHOBSE PBhsa j | «- Bdzdz tolz
iftesdL otsHMIse § dzdzOVY MiBJ Mssd BIsMissdRzcisBGEOISP
dsdzdz iz B .

ASted3sz dzO 9 Odzseots?2 Htede" dzd or e jHjdO M (
(6).

1ddrejifmlsder §j (90! qiekzj di3" 4 § OtcOidgjldsdsr )
@ T zOdz ftesdL otsH MDD 6 OED.L s{on 6 DRB} , hIs

Kjdzj oOw WEkdeS ydqvw:

N KA o E - < - 6:~O

Ol A@ U]

JaeOdzd Y dzd v :

Q B | ifdzO0dz 9" fE2MCO HftesHEZSyYydd dag HB
ftesHESYydd, dO Ctlsttekzr dqd3j J smw Mf tetsfy;

O VfdkzOdz 9" fEMCO HtwotsHkSydd doj By

ec;dzo[uo[dzts;)

. 0Q T dzOdz 9" f2MC O fwosHkzSydd o f jto
Btsdz! h j gdzd t©Oo jdz EMlsOdatse dzj dedets 3z d3d dzd d3C
flteosds fjtedtsHj ;
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& OB 4 @ imMkzkkOwds, otj dW tspEa eifdds®al ji
o B §jtedtsH) dzj HBdyds fjorhols: 1¥WjicClh
CGts tsBBtckzHBO Odzed Vv ;
O iLOf@f edHO EEhrcHOOfE Hdyjd -
COMREEO oid HO tegth Zis®OO U is. |

YT Wi I IBIL!I XCkTWJ) LIEijJ)] 1] TBK] EWUEL! Y

tdnhdddj LOHOU] BYlsdddLOydd ftsdLotsHd
ftej Ho Otedlsj dz' daets L Odgj j dz@ dMRBHA j HOdzdz J
fmewrL d. r dzw tej " j dedw L OHOyd dzOr Y H j dzd W
dmMf sdz' L s9 Odz BB IstsH sBBhY dzdesets ) ff)ed o d
6] OdzdL 59 Ocdzdz’ 2 ©® dzZOHMIss2¢C] ¢! 5dMS tjh jd
BjlssH ftoddjddd ¢ LOHOYOR f) daj dzd dzj 2 dats2
scteOdd uj @&dvad [ 7.

[Odksetot] GCds dzOHMses2Cd ¢} 5dMS ]!

MapameTpbl Noucka pelueHms X
ONTMMW3MPOBaTh LLENEBYI0 GYHKLMIO: $BX$48‘ +
fo: ® Makcmaym O Munamym () 3rauenns: 0

M3meHAs AUeiky NnepemeHHbIX:

$CA$25:$CAS43 +

B COOTBETCTEMM C OTPaHMUEHNAMM:

SAAS45:3A0$45 > = $AAS44:5A0%44 NobasuTs

SCA$25:3CA%43 »= $VE25:5VE43

$CA$25:$CAS43 == 0

SM$25:3M$43 > = $1$25:$)$43 VEmEiTTE

SN$25:5N$43 »= $K$25:5K$43

$U$25:5U$43 > = $CAS25:5CA$43 Ynanute
CHpocuTs

3arpy3nTb/COXpaHUTh

D Cnenats nepeMeHHble Bes DrpaHMUEHMﬁ HeOTpULLaTENbHbIMKW

Buibepute Mowvck pewenna HeanHeHbIX 3aaa4 meTogom OMNT &2 MapameTpbl
METO/ peLUeHus:

MeToa pewenna
A rnagkux HeAMHERHbIX 33184 MCTNOb3YHTE NOMCK PELIEHMA HEMHENHBIX 3aaa4 MeTogom ONT, Ans AMHEeRHbIX

3ajiau - NOWCK peLleHna NVHERHBIX 33a4 CMMMAEKC-METOA0M, @ ANA HETNaAKMX 33434 - 3BONHLMOHHBIA NOMCK
PELUEHHA.

Cnpaeka Haiitm pewenve 3aKpeiTe

tdmMy JODizsesos] Cdts dOHMIstes2Cd ¢ ¢

] AatsH] tjhjddy flsddkddL Oydtdzdzsts?2 L OH O
ftesdLotsHMiso O ftesHEZSydd, ftLotdvshd2 BOS
L OH Odzdz" R SetcOded Wd ded v = . tjLEzdz sOIsT tgj h
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9 jJHJds #tcOQo dzj dzd j
MY stedBdtetso Odzdz’ &3 e Odzd L Oy j 2
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s
f dz

s d 3O dz!
Odtsds

Pac4éTel Pac4éTel
MAGQH NPOM3BOACTBEA, X], LUT./rOa,
. OBLEm
: - 2 OB6uém
- . MaprHanbHas NprBtiss j-ro | Basosas nprbeiae -ro 3akaaa, M. OBBEM NPOAYKLWK, NPOKW3BOACTED,
Homep j 3akaia 2 = NPOKW3IBOACTEO 2
3akaaa, M), maH pyb.. MAH pyB. NpPOK3BEAEHHOH 8 e I'IvEpEHECE!HHvb\
npeALueCTEylc.Ju_-em £ A Ha ETopciw
nepuoae (0). s MACHOBEIA
nepwoae (1. :
wr.froa nepuog, (2.
wit./roa,
LT/ TOA,
1 23,29 4,11 159 164 o]
= 10,10 -1.61 8 o
3 38,62 6,74 263 273 o
4 46,02 8,10 314 324 ]
5 12,22 21 83 87 o
& 3,01 0,48 20 22 o
7 2,70 0,43 18 20 o
8 28.32 4,96 193 200 o
¥ 4,96 A7 47 50 o
10 29,65 5,19 202 209 o
11 32,30 5,64 220 228 o
12 28,71 5,06 196 202 ]
13 24,33 4,28 166 171 o
14 3.45 0,56 23 25 o
15 101,23 221 81 843 0
14 22,52 12,38 L] 74 137
17 1,93 1.06 o ) 12
18 5,30 30,39 0 182 337
1% 5,83 3,21 0 19 36
20 5,53 5,41 o 1 1
21 3.10 3,03 L] 2] 1
22 5,29 3,46 0 21 38
23 25,41 13.97 o 83 155
24 37,83 20,79 0 124 231
25 19,69 10,82 0 65 120
24 20,03 11,01 0 66 122
27 6,28 3,45 0 21 38
28 32,31 17,76 0 106 97
27 30.78 16,92 Y] 101 18
30 63,17 34,72 0 207 385
31 41,80 22,98 o 137 255
32 63.28 34,78 Y] 208 386
33 24,69 13,57 0 81 151
34 2459 139,34 o Fr7 1443
Mo sakazam 202
roAQ PECANIALUN
CyrasaapHas
MAPHRKMHAABHOR
npHBbiAb, MAa, MAH
fellia)
Cyrmrnapras
BOACEBOA NPHBLIAL,
M, sman pyB.
t dM) S2OL O] d&zd Silsd®BOd dscts § ZOdO f§sdL o
o 0dzseo 52 ftedse " dzd
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rs sfilsdidLr Oydd §d&z0dz0 or kMO IstekzHTts
tcOMmf tej Hj dzj dzO fts #2j0t2dbts H @ d3:. alzO B2dP¥ 2H50 dzO fny
dzj 0o dzs B tedatse 5 Mded ¥ j-d@M s e WS 45 As3 s doizts to
1 sfpdzy tejh jdedw L OHOYd BflsdddL Oqdgg tcdztic z dz®
SHdR tos@ @ 692025 sMEsdz ¢ yoOfjls: B VY
20 2026 . Gkt ftedotsHdl € BEdjj {tdd
dmf sdz L seOdegd® drn ©OBBYJGEB otej d3j ded, fydad
ftosdLoatHdIsj dzt detsfyls (.

vOCyy M goerhjddjds LOGkzL $d BGMdzse dzsae
tcOfMmlisy Is 9 jdzdyddzO L OltcOls 2O sf zO0kk Is to k

ftoesdLotsHMIse j dgdes? ftescteORRABZ . 1 fmewrd M
COMAtsHEe IkjCkhjets §jtedsHO,  fiejveL Kofadez Ad3
dmMf sdz' Lso Odzd j &3 tWOBBYJ EB o tej 34 dzd , st

dej ftesdLotsHdIsj dz dz A tcOMmMn tsH 5o Hs d f sfd
ftej HMlsOo dzj dgts 2O teqdfy. 5.

l jlzdud dz0 dzj fesdLosHdlsj d dZF & ©OMEGSHESS
tke. HEG 58 ke tks. {(shmd] sfsddidL oydd
fsdsy dlsj d ds2 HddOBdS 2.

[fsdBdL OydY fLotdddkO kdjd hdls:  dzj
obctescts §jtedBHO Bdjj UjdB d2@ 35%. Skt
feds  d 2026 CGBHO, fsbsdkkz Ykt dzj § e

COMftejHjdvslsimw & LOCOLOK d daj Sayedey YO
©6jOdkdLEjBs2 ® 2025 d 2026 CE&HOR (SOC,
keOlsr ). 1jdkduddd eofydkojlsmw dL o' ok

| 1ldf ©OMisHBe Mismssmisekjls

58

MIIH PYyO.

HO OIITHMII3AIIIIII [Tocte onTrMmI3aIIN

tdml jSzduddzO dzj ftesdLotsHdlsjd d @ ©OMA T
sflsddBdL Ooydd

HtcOodzj dzdj G SCOLOIjdzj?2 ftedsr ded His d ¢ 1

6.
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o J dzd yd dzOfm! dzO 70 d3dzdz itedke@ . 8 & sagczdz 9 Widzs o /O¢
dL dzgj dzj dzd v 9 j dzd yd dz sBh jftesdL o sHMiIse j dad
dzj ftecsdLotsHdIs] dzt dz" = wOMRSHEBS ©OMMABOtedo O

l sz yd dedz" § tej L zdz! ISOIst fsHIso j oy HOE Is -
BOIlsj BOBdUd MEdn &jlssHse HhW BfldBdL Oydd
1 jtojteOMftejHjdzjdedj tsBI Y Bse or fEMCO (Lot
LOGkzLCd tBBttkzHtSosOdzdwY d dif gtz dzOdzs s
fsor Mdls! 1 CdtsdBB3dud MSdd f5COLO0OI] dd ftojHt

eBjilkrug)r
l "aBH] dhMmdzj Hso OdzdwY t©OLKOBESISOdRZO d toj
Sflsddi3dL Oydd f dzOdzO of Uy Asild®  tsfctdahiaSyyj dardd 2 )
BOIjtcdOdz: dz@ &3 d ftesdL otsHMmlse jdeder d@3 toj MEztemC
f sdzlz ydls SflsddBOdz dzr 2 @ f dz0dz ftetsdL o sHMIse O
fteder dzd d f§serhjdzadj +WWjCldodatsisd dMmy sd
[ BH | dz By Jls BT Is! OHOf Isdtetso ©dzO H dzw
¢ dzs yow Mmjted2ds j, JHddduyd J d &jdsshts
MistcOljeduyud MEBets § dzZOdzgdtetso Oded™w d Iy sdz L
ZftcOodzj dzeud MEdm tojh jded?2 dOdYEBESdLOSHMIS §
J T XBJ WNXB
Olsj BOdyj Mits] BsHj dzdtetseo Odedj dJdedzso Oydtsdede 7 f tots
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Abstract The article is devoted to the development of an approach to the design
of strategic planning methodology in vertical integrated structures. The key
factors influencing the quality of strategic planning are considered: the level of
development of the prodiion system, expressed through the vector of entropy;
the degree of information asymmetry; the qualifications of performers. Based on
the analysis of these factors, the paper presents the main stages of methodology
development, as well as diremtis for further research aimed at improving the
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Prospects for the deployment of production lines for regolith
processing in lunar infrastructure development
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Abstract. The article discusses the challenges and prospects of ensuring the
economic efficiency of lunar base construction through the use of local resources.
It justifies the necessity of transitioning from experimental regolith processing
technologies to the edtishment of autonomous-situ production lines on the
Moon. A comparative study of three primary methods for sintering lunar soil is
conducted.

Keywords: economic efficiency, production lines, soil sintering, regolith
processing.
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System design of industrial ventilation with consideration of
acoustic resonance of air ducts and fans

Dinurov I.RY, Matvee\S.G?

1Studentof theMagistracyof the Department of Economics and Organization of Production,
Bauman University, Moscow.

2Candidate of Technical SciencéssociateProfessor of the Department of Economics and
Organization of Production, Bauman University, Moscow

Abstract The article discusses one of the tools for the system design of industrial
ventilation systems;onsideringacoustic resonance. Based on the laboratory
experiment, a direct relationship is demonstrated between the geometry of the
ducts, the fan speed and the possible economic losses of the enterprise during
modifications and repairs. The economic issues of gihgadesign options with
consideration of the costs of the life cycle of the designed system are considered.
Keywords: production system, ventilation, enterprise, acoustics, resonance
effectscontrolling, system engineering.

163



—
<

=y
- —

jyidedi LOHOddEZ » OO lstcse oL+
qwn wodwjlfmw sHdS2 dL o Oyd 2"
ydd MmMtetej d3j dzdz’ n ftesdLotsHMmMlse j d
J szndztsaq’W OB BIsT f J tofigtOde@zsd Isdiz' L2

5 N&
T oo

SLHEZR B d&3j dz0 fted 9" ff sdzdzj dzd d Is
flse j dzdz" 7 f t5BjNtg wzlf™ '\ dzip igastasdgOdr tzd ¢ ©
ststts?2 Wodw jlsfw dzj Ibtsd St t5Bj MY j
| dzdzse s o BLHERO W@@d S @ggC S elsy
j dzdats 2 ojdzsddzvyydd dzj tseBratHdBs ©0O
d C0O0¢ Mmasydkzs MmMdmisj Bz d dMnf tsd
St ftotsj Clsdtotse Odedw o § tsdzls to ts dzdzd dz@
ftcOo d dzts, dfimatsHW dL f OtcOdBj Istets o
o dad'e l©W BHEHPIY O dafso E@MMudisr e Oj Isw (!
ftetsilstc Ofiplipls o tets j [ 0 dzd BOdzd j IStOH Yy sdzdes ZH j
wOMUjlsk d yjdzj GBSEkzHsSe Odedw. | ks %j ot
SABHYIS 2O obktts? § &Od, vyt o ®©WHj Mk
LetdtsBdui MEdd3 §slsjtew di.0 W€ zdgjls difutg hif 15[t Wed L
wa@ﬂﬂMngmmumw d ftojHBlsoOIlsd BOW 1 € t5dzafs

IsL dzd S Os hdj f teffo j e udasde@@isgo dz j o dB to
LOfEMSCOsIls yji': Mmeerlsd2, dzOf v &y oddws |
1

©

Q. Tﬁgu:l—&mﬁ_u::,q_._l
o gFx©

TG & Too=asT -
gFE&RFOT

Dy SKBARFEXFGI 5 T
&L.D‘l‘

N Saar oo gn - o
S SO0~ FOS

o]
0]

& o

0

CMf zOlsOydd ftesd3 " dzj dedetse s f sd3d h § ded v :

-oBLOMIsOE s fwowdr J L OIOIsT ZzO0 fJjtedHJ
dzj 5B - SH AiElsils d EyoOMmMlsStse otLHEZRBOtSHESY . v 1
Gdzzh dlsj dzj 2  tsindizsisEld Qe ofnd Misj di'5 s ecOE H dfi isfip's
Yy &3 drn EZuyjls o AtH] ftetsjClsde » tcOBIs;

-o L OMISOs Is L OlsteOIsT dzO0 offig] WftaifCodesne 2 dta,
tSBtStGIZHtSDOdZdW d tOLtkzh jddw eoetLHEZRtotsSHBS ;

-otsL dzd C O ls histeOWr d fik@eQ ey jidzddil Hig Qadgdls
dstedz 5 Etosodz® hEdBBO dzO tOBtYda B MsOR ;

-oBLcOMIsOs s fslsjted s ftosMishl Odetcdsys D
ftoesdLotsHMIse j dzgdese s ftesyj MMO dzO otej d&3v o
otsLdzdCdatso jdad® kM jddats?2 o' telzyC d.

sO0Cdd3 tBLOL 503, OClkzOdz dzts?2 Wwodzw jIsfyw
mMdMmisj &3 ftetsds’ N dzj dedets? o j delsddzv ydd M dmyts
ftoesj SCIsdieso OdegdY d EZyjlO dzgj btsdzr ¢ts §f Otc ORI
MdMmisj Bdes sz Euj bk OS¢ EMsdaQmAls-o O3 @S Isfyd
o dalsddzv ydd.
hj 3ijr>X 1 ryiBi|l WBL! M3IBWET | B! TiL! UBW
JXNTr

CCMY Jtedd3j dzgls Odz! dats § dffydzj Htse Oded § o' 7
sznls dso Cj, Mo jBO Cbtstes?2 ftoj HiMIsOs dzj dzO®

fr]lsOdztsaQO mMsmMistsdls dL szt o dgiftsdzj dzl
otsLHEN d&Z2OW fMdMmlsj B3O ¢ &REdaPlg Hg'ded ( f tcB tcOB s
feddnjdidviz ClstsHddz0Bd ud ME dDIsadé tcs @b jzgzazd

164



Miswy G @Isj 7 dzv dzdzO% IstelzB O ) tslsiSed Blasydd 2§ thdsustsit
dzskzlsBzCd M EkMmlsOdzsoe dzj dadA w3dpls tdf teertiia jfigtef fozlsz O diE |
fdlsOdzdw ( BfgafdzddsfPozo)fH EMlsOdzso Cd ftoj HiMsOs
/ /]]
// 10
I 5
] 6 ]
2 —
: %Z ©©
VL LI
= |

tdMeri B30 + CMY jteddzj dalsOdz! dets?2 [k fls Odats

éf'W %§

L dMSCMy ] toqds dzls Oz dZOW ks Odzss ¢ O

LMsOdse ¢ O Mefstsdls dL shdsed 7 YOk 2
J BO fdlsOddw, MdMmisj BO trndzOYH]ddY d §
BEzC) . SOYH™2 1dzj 3 dzls EMmlsOdatse €

j Clsdese s W Iz deC yd tsdad toc ticof@Ffpcfils O f totso j H J
165

7 g
57
S NG
—



RMMdzj Hseo OdzdV toj L 5dzOdzmder = S tsdzj B Odzd2 o
fJjtedd3j dzgs Odz! dets?2 EfMmlsOdesoe €, d i f-a0eR' L zw
Il cutyYyttOHdBBOh e, (tsMimdw) . | Odeder 2 od8B
Hj2fMlsadw o&ijr0O0dzduyj MSdnr j HOC Isthzasontss @ ©F
dstsy dzsmis ftetso jteC d fMsts2 C sflsd ftetsdgr n
tcOydd. ] HOdzdzsd3 dMmMmdzj Hso Odzedd ©OGtcj G
tc ts dz' 9 j dzglsd dzv y d ts dzgdzO W stclzB O. [ Mdzts o dzr
9JHjdr © uvOBd& 1.

ooFgwrr-w=

s OB &z Y@ dzlso dz j IsjnmdedujMS dj-600@teOCIs ] ted !

" | O Oh) ST b fls ©dzt ;odffe‘id;;
1 |\ 53 dzOdz! dzOW o' dgey HOB N (6000
2 | 0ShdBOd ds] bMmCst] dd|880 &
3 |1 cBqdod d@ 2 HJOJOL5d (214000
4 |{0CMdBOd %O" m.swshk: |1.8 &
5 |[O0¢MddROdz! detsj P jdsiM j(51 B3
6 | 0Chd®B0d dov &OMMO dm|{200 Co
7 |10 dshls? bmdddls] dv 10 ¢ ¢

tdihjdedj LOHOY BEfttOodzj dzdv d ¢ tsdzlstetsdzw
C tsdzls to ts dzdzj te, IsOC ¥ j dMmf sdz L iz j Ismw M j yd o
EmlsOdztse dzj dedzts ] dz@ detskzlsBlzC. wdedzOdz d3j yH Iz
fsdissh s Mjlsjotsets ¢ OB j dzWd3CE tth@fyfmed Is O dkGs i@
SBtcOldats?2 fowp ! s Ists HOdzdz j fs §4tjdd
fsmicj Hisosds L OCtej § dzj dedesets dzO dzj 65 ! jL ts

KSWETWULT! XIT Ui | JBIL! Lj3ijIrX 1 r3iBil UE

{jLEd 50OIs L &) tej dzq 2 N OQOiB B dzkz 4 |
TOEOCkjtediisdSk. lksojHjdr 1 CMyjtddj dsr
GjLsdOdhds2 yoOmksslk', C(sktsOY §0OL OdOM!

EMlsOdzso ¢ d dzOf tcOo dzj dz dzO d M dzdg v js o O dzdf gzts B OO
&3 fted twOmMmMdstsistej deadf d ddzlsjteo OdzO YOMlssls Gl
LdzOyj dedv n 1O&Y @&@lsizas, 0, 04 iz, O, 06 dsdz) o
o dzs?2 92 | .

Is fCOLOddYd thyddzdzsctOW O B d §f
dzj BOdzgd?2 HOo0 dzj dgd™¥ cOL O wls yYyOfmlsslsr ftod
JHMsOoadzj dz dzO tedMmkzdeSd (t dMm. 3) .

166



——1=0,02
-=-|=0,04
1=0,06

,‘_'['mn erme, KIla

0,45

f,: i
/ |
\

Nureiikan
Teopua

0,3

Henueiinan)
== "1eopus

0,15

80 82 84 86 88 30 32 34 36 38 100
Yacrota, ['nm

{dM{ ®¥ dC LOosdmddismisd SsdjBOdd2 HOod
fiod ©OLdr & OdfddlskznOn S sdj B Oded 2

sitstejlsduimSts) LdOyjddj tjLtdodhds?

EyjlsO fslsjte! LO fMujl dzj dzddzj 2 detsflsd d o tsls
fs5 ¥istehkzdj:
¢ — (N
RMMRrtsHdzr | HOdzdzr | Hdzv ©OMYJ sO: MmMe tstesMmls
stclzB ' 0,895 . UBGHO bjttejlsdyj mMesj

COMMUdlsOdedzts ] 65 YttBzdi (1), tOs dvjlshw

[ &Y ZOTGYH] W tej L 5RO dE? yohlssls'

flsj €O [5, 6] ditenBHI®EE ssMftd Lo Ol
m (2)

1HifM! St W¥Wdydjdds §osedzsh jdzdv bB'  t60Os
Qo dgv jIsfqw 333 &/ M), HdAzddO Istekzsr 0, 8
Ldz2Oyd dedJ toj L sdzOdzmdets? yOmlssisr, or yd
Eyjbtsd §silsjt!, tcOo dz¥ j lsfwis Ofp , G204 dz¢ HIOY o3
LEMY jtedd3sj delsOn L dzOUjdedj &3 ) Efdzsedj d3 Zydls
LHIBWT BXIWLT! ijBXB1r FTIXKL!ijXEir Lki FTIJUILNALT
jKE] TTET3IJTTIWULWA§jEITLIN] LN

t OfmfMdEslsted 3 MisOdzn Otelsdzr |  OtcOBRY ster § to
MdMmisj &3* dzgO Mo j2datsds fejHftedWisdd.

L Jfuuv 1288 .005F tjcedkzOij dsdtelzjls f§ OttOg]
fojHftedwisd2 hoj2ds?2 ftesdy N dzj dedetsilsd. [ ls
YjROR HBd &z0 fsHH |l o OOMl Mtz® kKo fipg v 2
4060 ftosyjdastse. | tOBisd B cGBE c@ DO BiH@&
9 dzOy dets s ¢ dzj Btsdzjj 60 ftetsyj delstso, O ofs
fsorhjddj IjdfjtcOlkzter HB 24 GwOHEMBe. {

167



i Ctockzedzr 2 v dsshtsodzr 2 otsLHEZABDOSH 8dL) fglsC
f OtOd3j ster (v OBz 2) .
UOB dzd MOWBDS s jtedMisdC O Stokzgdzsets ofs
1 OtcOd3j Ists| | Oted OdzalsT  dfm| wlsOdzn OF
[ dzd 2@ otsL HH [l 100 33 H 1250
vdf Mejndd 1 d§§jd datsy 1 dy 4y dz
sdh diz0 &j| [ 0,5 &E “?;?o?gf
[ d ded 3O dz! dz" 2 100 s
[ OCid BOdz dz 3 1600 B
L {du &0 Ml 1491880
[BtczHSo Odz{ | Odzr ysesydz 2 MmlsOdets ¢,
ftesdLoatsH MisOdzst, ¥Ood yj smOH
YBSKFj!UBMB|FJME|!TE T UAET ElBluml'TB
t Ofmdisslsted d3  dzOh ¢t j od d3§ fl Strls
J L 5dz0 dzfndzts? ILOfY]IStSIStS? 96 1 VY. Clsts Bsy jls B
YOofmls¢ BzHEZN jes oaBLHEZARBOBHO ftesdy h dzj dad
Ov Hddzj BBO (tets]

H
JTSLdZCfQOJIS 1 Csdesdsd yJ M€
jdsddv sste, bk Cokttsets yYOMkslsO fsh sy H
Es0) MshmlsOodvjlk 96 4y. SCkts, cdfslsjlsdyuy

(o5{¢] dZiSSJdZdZtSJ o tsL dzd € dzts eacjlzadr] j otafjBLictOdg@dzip ©, Is t

1 dz0 toj L t5dzO dzf dzlz ¢ Yyofmlsslslkz EyOmlse o (¢
ademGBJ pjdsddvsste, bk Cthkttses yOfksisC

1015%. GClts dstsyjls B' 5! dzj Bdgsets Btsdzj j HIS

otsL dzd € dztse § dzd J ftetsB dzj 3" o dBds@®@yd d § ¢ d3jOC jzc

1 jtejf OO L O "fwOoddr dz 2" o jdasgdzvlsste Mt

COC ©OMARGBHT &0 f§smdjHEshd] kmsOdsssd dc

&ZO 96 Yy dBsyjl HBMmisdy! 50% tw©OMmMrntsHE

dmisj B . o dzj HsEcDRG)jd3jdisizOw j Hdzj B sdz! h Ov

fcOodd degscts GBGEGZHES OdedY ftojHiSlSo LOh O Is

OX:’G)

Btste! Bk M fomMddziumlsoadwdidd. 1 tesddzdzt Mistedtelzj d3
fteddsj 6On .

1 iJter 2 ftodd3d ts. RAZJ J Ismw ftew dBs?2 EyOmilst
Hdzo[dz.tSQO 89 3. ( JL5dzOdzemdzOV il M IstesAsifhn UsdOs Oz
i Wstedgedzy (1) d §tsHIse jtey H] fzgdz®®9 8 CmY.J tc
1 BB SH J Bt 9" BtcOIs! 9 jdzlsd dzv Issts. ] Mdzets o dz
sftejHjdzvjlshvy 6 Wsttdkzdz :

Q.. 3)
GHO-Yd mdzs dzN{ @OfilgiRAsO o tcOh j dedw (tsB. / d&3d d
[ fzd GesjCldtesoh dS Hjhjor 2 stsqm I
9 dzlsd dzV ydtsdedats?2 MdMmisj oz M2 ~@2OQHKISRY HE (L Q
ss © twjLEkzd O] t©WOMyJ lsGhifdss ek GSlisdgiz ( &
stquw@@@@sm@

=(12x480) / 60 = 96 V.
tdLEd OIs: uOfr]IsBlsO tOBBIST o j dzlsd dzv Istste
Yofmksslsts?2 oBLHEABOBSHO (96 1Y) . l sLdzd € O

168



odBteOYydwv dz d tOLtelkzh dlsj dz¢ dzr &3 § tsmdzi HMlse W o
lteso jHJ @3 6OMYjls L OteOls dzO EMmisteOdzj &d
tejhjddvw. AJjdO EyoOmkstO otsLHEZAtteaHO [ 9] f
Bsdzls O 0 Eyomlse O Hadds?2 0,89 & d MsMmlsOse c
stczB dzse 5 G dzzh Isj dzwdz@iddfy© ffds@ (Bo6adzjdzf Wi tdjla G «
EyomksC O oatsLHEZR&®D SG®) 2 MO0 ®OBEzHdz] 2. L]
cazzh dlsj dzv (H] BsdZlsOy yoOmisd MmMdMmlsj 3", EkMmlis
tclzB dzj 2 . I slsjted Bl ftoshMissw ftosdL offste Mise C
Hj BsdzlsO)y 2z otsLHERBSoaSHO d dBsddsOykz HBH sdzda
YinoO 10 000 teksl o W O fipls Ge0dzw0s0) 4elz B dzj 2 . R
ZO0 EMlstcOdzj dzdj ftotsBdzi d3r : 2 500 (cdzzhdlsj dz

(fslsjtced tls ftesmMissw) = 44 000 twkedzj 2.
lteso jH] BB tcOMydls HBY sdzdedIsj dz' dzr = L OlstcO
~sHO ftod ftos] CIsdteso OdzdirfyvelPtsids fiff zef y §f 15 Szk
JSlO. 10 10fj ftetsj $Isd tcsicod®dzd ™y .o ruv azdrjj
cs ftwosjSClsdquesahde orBdtcOjls o jlsddvIst
dydefugdh=ts6 0 dztNf=OfBAs2jR ,tsB. / d3ddz. Clstsls 9 j
)4 . tOfrﬁisLJlﬂstSl{ﬁGﬂﬁdsdﬁMJ (3):
=(10x522) / 60 = 87 V.
ClsO uOmBBBO slsdzd yoOj sfmw s toj L t5dz0 dzf dats :
C odBteOYdd, hbkdkkz d ©OLtekz" jdds fesjCldel
CCodtsdid ud MS d J( @fsfy dej o fh sy ddzOlsr ) : B OL 59
oJ dzsddzv ststc O: 50 000 tks. AKidzO " fttOo d dz
50000x1. 10 = 55 000 tke. ) jtjtfidOE5600 { IsO
tclzB dzj 2 .
[ dzv EZHtBdSets MiOo dzj dzedv My dzOtedj © B dz

fts
LW
L ls
tsis
H S

F Q@ =1

v OB dzd Yy®@dEydoh dj MW L dzOyj dzdvw Hdzv €O
tdLEd Isd tdLridz Is
dzj MdMisj o5 MmdMmlsj d3dz
ftosd CIsdtegs ftetsj CIsdtety CC tsdats di3d y
BdL bkud Eyj stsd3 Wwicl
OCkMmisdud| OCEMmisdud
nOwOCIsjtel ~OLOCIs] to

55000 kB
50000 ®©EB | ‘5000 miez) jic] § ddads

1 sC0OL Ols|

1 OlstcOIs" oz

5000 @ ezs ,
LOSEY S/ & om0 oo | & B s @000 ks .
tclzB .
1 Ote O™ dz
LS ek O @ 44000 ok 0 ks L%ggﬁsgg
(o] BBde sl
_ 4z B30 te o
REBGES: 55gg%+04goootg_lz 60000 tok| 1 ¢ dasdsd
3000 b

169



l sstets? ftod d3j to. I WttddkzdzjL BlY Ols eztizd
ftocf steydsdzOdz! dets ftej HJ dzVv j Is L=y/(dffs). . tc j I tsdizO
sBr ydz' = HOOd3j IsteOr YOMstslsO OB EY- . ftesd
ZO~rtsHdIlsmw © HJOfOLtsdzy IS 40 |,y Hs 60 4 A

]l OtedOdzls ¢: MftwsjClsdicses Ols! MmMdMmilsj Bz 9 j
Zyomlse¢ tse, fcsfOHOEN j2 o tjLBdOdh M Hih
g1 C tsdzts o3 Is ¢ 2ZO fttsy Clsy, s L Odztsy d-ls® o
slsmizkmlseadYy EyjlkO O0¢EMIsdyj MSdr toj L t5dz0dsfd

l OtedOdzls 1: dzO {1 sO0fj fHtesjCIsdteso Odzedw fiy!
Eyomls¢ se o iR s MdizO ¢ WOty J . s O¢ fsCOL O
dzj L &2Oydlsj dz' detsy dL d3j dzj dedj € OteH d dé.dz! ddists fd
fsLodzdls fteddsi dzdls' BtsdzjJ HJNJor 2 Isdfset

lteso jHjdZ teOMyd Isr ZyomssS oSLHEZABO BH
Yomlddgshi0 | y. uvisteslsdes jets HB 1,5 d3g, dBEY
HE 53 | V. Clss tsLotsdwjls dMfsd Lo Ols! 1
otsLBEZY®RjdHOY |y BgdB&OffBBdZ] di3. Clsts dzj ¢ sl
LOtcOls dzO fHtetsj CIsde" 2 90tedOdzls MdMmlsj &3 9 jd
LIssd3 Mz yoj MtsmMisOeadls o jdduyddkz o LOL d3J f
B dzls Oy k2.

1Ml Mftetsj SIsdteso Odz J oW BsAL ExyOhlsBESC @3 |
14133.-.13Hq’d315 fsHsBtOIs! ¢ dgj BBz o j dzlsd dzvw Iststc.
q’d3 YomksslsizQeo sbBzyHy dzdqoyscHO Hdzv tcddz
tgj h szdQ dzj sBrBH @B o' f sdzdzd Is! o dzgj MC tsdzr €

z0c 1. J Yy &zf 0 tjL s8d20dzmMO Hdzw dMmns tSH dats
yomistsis™ LzyOmigth ®©dz: L 2] i sisstc d3iizid 44 Apmsmis:

c = 340T=&4PCL (=tcdl , 7 d3. UBGCHO:
fe; m3=340/(4x1,7) = 340 / 13.6 a 50

/st HO oBLdAJCOjls fftosBdj BBO: fu;tedhp 0 & dz@dziipd
Istsydztsmils d mMseof OHOJ Is fn Yyomlssists? 9 5L B Iz
o jdalsdd@lstsB® | y. Clsts odzj yjls otsL ded § detso j dzd

Zz0O06 2. lwddwilsdy tjhjddw ECtthtslsdlsi2 Iy
(20 M&), ubtss" MijMmisdls! i L sdddfdlky yYOf
3. tOMudls desoats? toj L sdzOdzmdes? yOMmistsilsr s

fo; =3=340/(4x1, 5) = 340 |/ 6.4 = 56,

1 59 OV toj L 5dzOdzfdzOW ftg jOL2s1s9s8D, G sy ZIE jstp jsta
sls YyOfMmilsslsr oL B XM § d&dO0v Joy daz&)D)dA0 SsHBQSE=
6. 6 %. Clsts ftsLotsdzw jils dMm¢ dzs ydls: toJ L t5dz0 dzf
Mdmisj &Bj .

zOe 3. lwtsojHjdd] tOMYUilsO L OlsteOIls dzO
1Is0fj SCwotetej CIsd totsefdilsyjjdgils.d 11iQls @O ICADZO &GO
B3 oBLHEZARBOBHO HBMISOLtyYydkts BOEZO o wLOHRSE OA
(teOMmyudils b ftoclsdhkdsass shtc] D& [ ©EhzdEfH' B
B fMMOoaddzd HEddkz 1,7 & d eoetLdd$ toj L tsdzC
Hdzd dz@ MsMsOeadzv jIs 15 000 tkB. 1 0OBGIr
RIStSG s mdmlsj dzdz" 2 f SHABH ¢ ftesy SIsdetsa O
fss&Y jIs MdzdL dls ftesjSClsder j L OteOlsr dzO 15

170



ST TEX| Jir ! 7T LXEITBIMIGEB! ijXETj J| XXET B I
IJMEII,KiFIJUEﬂ TIrI3) i LK) !'3! ] 3ijEIITETB
3! MKTJIEI ! XITT EUBIU3WLW! KB3JEJ

CkOf 1. t{OMMyudkOols! " O0C¢kmsdu Mcd2 §Of
EyomksStses (fwdr j, SCtdzjdO, SORjtr) it
Wtz dzOds (1) d (2). 1 tddd Gises 3= BAGVRXR)EY BE 6
=85 1 Yy. [ & CO®ife/=stFLqdas2 (P, 5k, 5) = 3
MfdmMsS " LOftejlsd » yOMmlstsls” ( &zOftedd3jts, 85

ClOf 2. 1isOdOddL Jess Ols! ftoj HdZOC O] o’
BsHj &zd ©OMMudlols! yoRssiak N)ss/dzO6z0 dzts @ ) S bz
BsHj dd, B YedOerclls o "LOfjlsd j Lsd " .
CkOf 3. uwOoddls! MsosClkidr j L OOl
fmisj " o jdilsddzyydd M kyjlssd LOswOls dO j
] Oted Oidalsj hdpj or 2 o jddsddzvlstste M ttdMSd tojL
50 000 tke.; vyjdO cdkzhdlsjdj2 20 000 wks
felsjtd sk feshissY fosdLosHmlse j dds2 fdf
Lgbmosr dz0 f j ted 5H Isjifd3'dzj algdatzle dsdz"ywfd- cfla@in thg 15O
tczB .
OtedOidelssdzj | HBses?2, ds OCEkMmisdujmsSd 8
v ss®%0O: 70 000 wke.: ©dMS ©jL &dzO dzh
jtedH ydLd dzdese s yd < &zO MdMmisj & o j dabs
slseY dzO BBdjj o' MeCks dOYOd dkz
0 tkedj2. ¢CEMsduimSd?2 ©OMUil d
sdtso Oded¥ (Lo jls foddvis: 1kt
v ) fsmdzi Hmisedw disd ¢ sfdzj .

—~ g's_
@ oq_":r‘w
O "o

W o Qo
8o 0%
g d

—
—
m
—_—

L

il toj 1dsdz@dEMOdzy kL Stddeyj dzj tedzOW L OH
Bdzetsets fetsjClsdtetso Odad W d kftOs dzj dz
v ydsdedzs? fMdflsj g . 1 tsiss? OB SiK!
Mistecdtclzjls WikzdHOMR dlsOdz dzr 2 §tedglzydy:
Is d ud
s dz'

T o=
c
=

NS 2 f Odgjfterchtr fbSEb®E" 2 §od !

50—+
CRa¥-N-YC)
NGOG
ngg_g‘q_.

=Y

ledzf"' toj N j dad 2 i ts iyt
flsj s M kujlstd tjL tdzO dzh
d BjLBfOMds?2 OB,
f ez Ol Oyd ¥ .

T
7}
|
T
©
§& 130
Q,
11115

WG o
GG‘Q—
TRE
X "

— N O

] J T XBJ VXB

ANOdz €5 w. | . ostddstesdzddds o fttsylimmi odzjHtcj ddWw

s B dzls to s dzdzd-dzd,, HO1 2.

AOdzr €68 . . [ 90ydetsMmisd MdMmlsj Ggdesets ftesj SIsdtotso Oc

o . 2.

3. | Odzd z dzdzd dz, r. 1. 1 d dzd dzj 2 dzr | Ctsdzi B Oded W GOL O o I
vydBdesjy fssfmsedy 5 Skthmkz ¢ j dddj 2der | R6&fmizj B ©dzd W

4. llgamov, M. A. Nonlinear Oscillations of a Gas in a Tube // M.A. llgamov, R. G. Zaripov, R. G.

Galiullin, V. B. Repin. AppliedMechanicsReviews 1996.V. 49.No. 3.P. 137-154.

P D

N

171



BCOYJ S, J.¢. tiLbdOdhd | ¢ tdis @dirdssddd te) s
Il .6, vCOyjdsSss, [.J]. siedjdSts ¢Baemlsdyd Msd?2
sCOYUjdeSts, [.¢. JijdajteOydw orfphdr cOd@tsddsS ftod t
Ctsdgytsds // [ .. veOyjdlts, s©.6¢6. AOHJjol6 OSEMmilsdud
1Jeu 1288. 0#OpMmisj 5O MlsOdzn Otelstso B § L 54 @ fg dit fidd i j B b |
stcjBso OdedY € oBLHERE t©WOBBYJ2 LA . [, 1989. 40
J1{eu 180.18uls0d stsdz sdzd Mistseo OV tsyddzeS s OdzdzOW 1y

bkfdsedw. [, 1981. 40 f.
L) womfinls d20 KBsdsOy o jdidsddvydd // )tetsdCdl jdls: d
https://[promelvent.ru/uslugi/prajst-namont azh/ (HOLO ®©BtOh jddwv: 23. 1

172



vrs: 338.33; JEL Classification: 4 52

AT NI3Lj EDEr | kT3] EF!' ET E3WET BIJ
ij K] WKJij] BIi | JE! JET ET E! T BX] BIJ
ij K] ' BT F1r WDEA! Lj 3ijil UBIBK] | ! I

[ sdzeddZO [JOBajio@ Ofsolfjo u. |

MiskHjdestE OC BIcO S OW jHter culsOwlssor §j ©OCjlsdz §J € B3
zharikovavv@student.bomstu.ru

Htsygj dzls ,fdems,t j @)V jouutds Otclstse ' | 6O josldg' yju SosdRf dzj .S 1 OL
matveevao@bmsturu.

Hesyjdbs,s. datsyj dflsOW j Hig'C C sdes dsd € © d stee OdedL Oydw
f1uvu dd. 1 ., Matveevs@nigi@rdzO

¢ dzdzts Is O \RdLWdzts ¥ j dats sB tsMdztso Odzd § Yyj dzj MstsB te OL dzts
fted dydy d Odzydets d dast isiasliply Qedas?C d  H AV R dzOY H | da
cOCilsdyr 7 Istsfdzdo. Jtedo JHJ derC tsidas G dgd B)§ dzij dzr
ttOmyud st COfdkOd dZ = L ObtOl, ftesdLetsHdlsj dz
1t ¢ zz Ols Oy d s dzdz’ R tOmMrsHEY . tiLkzd sOIsr fto ¢
fsLotsdzwe s MHJj d&zOI! oreotH 8 yYjdzj MstsBteOL datsfyls o
sots?2 EMsOdtsea Cd HdzW R &OYHjddw Issfdde {ftd
Of f Ote.OIsts9

sdzék ujor | fhatsd Oo sHMiseo § dzdzO A3y chefifldsjlzdg@izO W
fsHes9C O bisfddo O, RtdksHdd ZOW bkMlsOdtss ¢ O,
fMdMmisj Bdetsj] fetsjClsdtetso Odzd | .

Feasibility study of the choice of a fundamentally new fuel cooling
option for ground operation @¥ing ship

Valeria Dolgina?, Olga Matveeva, Sergeatveev

Istudent of the Department dhiunch Rocket Systems Bauman Moscow State Technical University,
Moscow

°ProfessorPoctor of Technical ScienceRrofessor of the DepartmesftLaunchRocketSystems Bauman
Moscow State Technical University, Moscow

3Candidate of Technical Sciences, Associate Professor of the Department of Economics and Production
Organization, Bauman Moscow State Technical University, Moscow

Abstract The rationale for the feasibility of introducing a fundamentally new
production facility for cooling rocket fuels is outlined. Comparative technical and
economic calculations of capital costs, productivity of the new variant, and
operating costs are prest. The results of comparative calculations allow us
to conclude that it is advisable to create a fundamentally new installation for
cooling fuels when refueling flying ship.

Keywords: production system, temperature preparation of fuel, refrigeration
unit, ammonia, cost calculation, system engineering.

173



lTrrryg)r!

dtojHd Isjrdtsdzsedyud MSdn s jteOyd?2, or f{
fMls Otclstso r ~ Cd3f dzj € MOR ) nBHJ fsHEtslstse €
ZOL dz2Oyj dzdvw (ts1), biBfJtcOkztcdzOw ffSHCESISE
SR dZOYHjddj, Wodzwjlsimw Hdts2h i I@&&KBY§Is sdzi
BOIj edOdz! dzF = L OlstOls. Clts B Wwidzw j sfpw ,
S ndzsdzsedd R d&ZOYHjddY Issfdzde ddijvls § it
fts 7dzOHOG ] dzskz.

l ¢OoOyjmbke] ~REOHOG] dzISO o Htedd3d dzv j d&3" n
d2 OLtl f YOLor-fk0¢ tcj Fis@BE OF dzyj ¢ tzh
jteOlizter Cd j dzdv9 6y dik s t5d Orzts B GO dz! dzfs
fMsteOdzd M) o MCCdYf v iy By Ols 5§ dzt b © Bdzj 3
O ftedrtsHdlsmtcf B yoztizr Btz pomFtcC zdzv ydd
sBSLHSR Isjf dastsBdj dddt O Hd&Y t©OL o d|
Jter odes?2 ddzd HdMEtejlsdet?2 or HOYJ 2 57 dzO
e H&ZOGOJ &3 = ©90LdOdZISOR, yYlstse"™ dL B
MlstcOdzj 2 d L O teL Oded™w Iststf dzd e O, fn dzd :
stsB g dzgdzd € ©, yYybsts Hj dZOjIs jeBs g dzgj 4 + W
fMudls BcOddL Oydd {§ dzAp dztOu dstdscOs  ( Coddij jfpksck
Jdhdeodsects 5 IsjfdsyfjtejHOYY fzL M to! Ct
Sdzl L s OdzgdVY HBMSOBBYydes ctesBSLHSA IS4 1
vOCy] BHdAdddE dqL ftddkjtese tndOYHjddwY I

ﬁﬁIQ,‘-:‘;ﬂ

o ng /OCqu
g

IFH O~ 0
u=t.z,7 = Q

nZOHOG J dzZsO© wWodzw jIsmw ff W B4 s dzOY H § dzd §
GOLBM, (odZzyOjd'r dd dL Y JHEBEts OL SI0O.

Iy 1Isd bkjrdtsdztsecdd R d&OYHJddYw BBd h
dm¢ dz¢ ydlIs: d dzd fMdzd L d Is* dimf sdz’ L so Odzd J v
nBdzsHddz dZF 7 BOhMddz (mf) fp dBjdzj g L WWJCIsda
mf, ddjehdnrn dzj HsMIsOItsydz 2 tj Miztem.

] dZso sd3 o Otcd Odzls j tcOL tcOB SIs Odzades d3 T
fmMh jMlseolzs h dA ftcd Hdztsy § dzd 2 d dmf sdz’ L 59
ftotsy Clsdo®g Qdzdff™Me J[HIZOGC O 4 Isw  MEzh j Mise j dzdzts Mt
d Bth’J’ L OlstcOIlsr 20 5. &zOY H j ded § moE siPskAs § d
tcJ szd?:

Od34'dzO nZOHOG j d&ZsO® OL O dz20 Odzdzd O¢ ,
fr]ts Sj f dzslsts?2 §f OtetssBtcOL 8o Odzgd v, ylsts M
Mdme%J

T LOd € Odzed J Csdzsztc® R dZOHOGJ dzZs© 9 s
nZOHOG ] dzZsO 9o wWOBBYJ] MsMmistsw dzd J ;

T dimf sdz’ L s9 Odzd | f zOMmisd dzyOIls’™ = Isi f dztstsB
dzOd B tsdzj J LWWy Clsdodzr o d BOdzse OB Otcd Is dz" ¢
Of f OtcOIs 9 ;

T 6 OdzdL Oydw Btsdzj J LW WJSIsdodzse® o Oted
fzL"r ! CB8O B ;

T tcOL d3d M § dzd § ntsdzsH d dzi dets? Iz FiglgjO déiste I€ 5[0 tsod
BsteMEsdy Ctsdalsj 2dzj .oy, yYlsts tsLeasdzvjls dmy tsdz
BOSC Md 3O dz! dzts 1 € tsdats d3d y dzts d fMH j dzOIs ! EZmls

[V

174



4ww;¢sqa@sz.

ltjdikh jMso O OCBEts fBHARGHO fsjCldt
slsfklmlseodj dzjsenisHdBshisd Sodaj dzd”
T ZOH OG j &z O, shikzlshlse d rBEsMO fOkse R
tcOL d&3j tor EmMsOdeseo ¢ d L O j s o tots{ddy ] Ldag edgdfdzd J
OBBJOC O, COC Bdjj oM MECHiWYWjCilsde dsets
s

[ dzw BBtSfr]dzlsaOdzq’W Y J
ORBJOYds? RdsHdd ds?
LOsdtsidud MEdd tofmudls’ ,
zO ML HOd] zZso s s o Ofts

o seEts o0LdOdsO, {SCMmfdkzokoydsdds j ©Of
LS &z OlsOydd SodfdjSmo. 1twd fwsejHj dd
Csdzyj fydw fMdMmisj dsdesets Gt Clsdese Odedw

tOMMBOItedo Of sw ¢ OC thygzE yadp@y ME B Y O dzdf I G Y diste
@O dj i ©OMMudlr e 0slsMw f kyjlstsd Hddlsj d
MsLHO O) B2 MmdMmilsjdr, O IsOCy,

Cdgstets ez dz6 © ftetsj Slstse [ 3, 7]. (jLbd 5O
sMdso 52 sHtkY &' aj dzj HfcssBteOL dztsfr]lsq’ fMsL HOdzd W

YB3kIrJ!jBij|]JdBi |l DL TBJIXBJ! UB! 3ET 1 B
M3JIBIUET | |

Fdzv tsftejHjdjddy Misjmssddshisd dLetlst
nsdzsHddz dzgs? EMlsOdetse $ ot sd Lkzj By  d3j
Clststetsdy MjBj MistsdBsmis! dL ¢ tsls o jtegdHvj et olst
s W

stedszdzjy [ 7]
Yg- Y 00p ST 0D 0 00 3@ p p—n#
G'HMSI LOteOIsr dz0 GMmdesodzr | BOIsjted Odzr
(M 2y Lis@Gsets dsticoOinit ds' teds' defsT tc © BB teiots o ) |
tso dzts 2 L OtcOB Bls dzts 2 f d&zOlIs j shdzetse dz' - tc
(oG dzts yow dLeBIlstse
;o M IsSOSEWY oy oy dedisdf, W ) 7y dft
fts His sdzdzd ls j dz/ dzts2| a2 0ARB Y QAB)ERT s i) dzt
Wdydg dzls, Eudlsr o 08 h §P Qfifls ciPE tsls o j Is fiplsLad
orj d weBh jftesdLetsHmise jdzdzr j QfitsBh jL
tetsdLotsHMIse j dedz” j ( € Qasd3j3tcyy mpCu)j.) tw©OM~A
J tejLlzdz IsOIsy ftetso jHjdedz" = t6OMyd stse
dLeBlstso dzj dzgdV¥ dzsoatsets 9 OtedOdzs© dmu, MtsmisO
cOL B O COfdqlsOdz dgr n LOteOls zO0 ML HOM
Isjf dzssB 3 dgdzgd S sz s O ¢ lstclzB Odz®@ HisdezBY B Quw
f 5 HOdzdz' e LLGO=ISHEHofols j-&ZPA 6L @ SA0 M4 f s tcOo C 52,
tctse j dg ddsW dzv yd d dzQ Odztsiwepfe! 12 0 @ & d 86 tsHH jOUzC
MteOo dzj dzd W slsdesmdlsj dz¢ dz" - Cof dlsOdz dgr n L
9 0OtcdOdzlstso rtsdzs@doz! dasd sEfhls @@Es OdzsO ¢ mu
90tedOdzs©® muvuvu.

T
m‘Q—
oo
7 e
® s
&
qQ_
&
o
Q—.
&
o
I
Q-
&
o
s

oMo Fo
20
)

g_Q—m'oIl—S'l—

Q—JJ"'UT-QQ&
qmsssg_
ol
c
o
o
[
I
Q—
&
o
s

175



%fgjg 100 1m%§
_;Jb%""iﬁ 80 oL 59" 2 o-Gtend
tggmo
S60fo 60 . .

Y pe zh j Mlse z&
EﬁJCG 40 9 Ot J-Adpls

N
H'P‘E.E'o
O] 20 6.4%
ot

0 = N

t dMulssdzB YyoOlsOWv HJOGCtORBO Mistsilsdatsh j dad W
Hdzw deseotsets d Mmikh j fifldsedassHid jdo sz &k O tizdn@sdalsizss

RL HOdMdzZ & t(df). 1 dssydes MHj O or oSt
p0dOdsO ¢muv COfdlOd: dFF j LOwOlT &sckls

LUXBT ] Jri | dLrt MBXBj JrX) 3J]j]! WDETEIE
MET ET ] i1 DEA! NBIBUET | |

MisdzsH s tesdL otsHdlsj dz detsfls! AtsdztsH d dz' dgr f
otoj Bj dedz’ 7 wLOMBSE Isj B jtcOkztodzs?2 f SHEBISESO §
n zOH O¢G j dzls O. dtcOQodzdo Oj 3" J| ~tdzsHddz dgr §j &
fOOdB3j sStcOd3, S OLOddz d&3 © uvOBd&z. 1.

sOBEZdy@Obdzdlsjdz d | R OOCkjtedMmisdSsd t
nTsksHdd & n kEMkOdss 6§

_ ] 1597 2|ulkzh jMmise b
IMdeso d’ | JOBOBY o 5p00( s0wdOd

ltoj 3" fHGGISOCd, % 416 100
[OMMO fsHEEOo dzd o O] d 400 100
UHJ dz dzgOv S tsdzsH s tesd | 96 100
1 Oded BOJ B j f dzsh OH 3.7 100
[ OfMMO - ZOHOCEj dZs O o

OB tsIsT | % L5 100

[ OMMO o' BLOM' 0 O] BEC U 0 100
N ZOH OG j dZs O, %
{ OMRGH n d&ZOH OC j dgsO, ¢ 33 100

¢ dzOdzd L ftcdo jHJ dedzts 2 sOB dzd y - fsCOLr o
| HdzOL dgOYj dz Hdzv s B jtcOktedats? fSHEBEE
Nd2 EBHjd des?2 fAsdzsHBftesdLoHdIsj dz desfls
EHj dz2 des? R tsdzsH Y totsd LLoOadddsR) jds  detseds
f dztsh OH ! d dmyfsd Lkzjk eMmjct
Eehjets o0tdOdzsO L O Muilk LO® ¢ Od
i fBHEGHWOEEISOSOZO HOAG Esd] | ©OMAa |
tcd Is ts 2 3 d zdHL) edis HifSIQ | dz/A detsifipls s  totiss
ded j 8 dzOdBtSdZj j ‘WWjSlkdodr 7 § &zOMmisd

176

SFgIGE I

SIONONNRSNORER]
arosgogs-



YB3krJtrj3iiMBIBK] EWNULIN! XB3WET ET! SBC
{UYjdC o M zkOsOydddz 7 ttOMatHEB 1 tots
feMSk SHEset ts1 dO MisOtlstsotsd St dj ¢ Mj
tOMAHEBe otMitd Lkj BNy ¥Ysttdzdas2 [ 7] :
nY “Y'Bg ) 8 “Y'sg N 8 “Ygs “Y nY ‘ nY R . “Y' ”ﬁ

CHYgg: g L OOl 65 thdseds? L Ot Ok 1 ¢
Yeg-g L OO 5 Hefsdddlsjd ds?2 LOtf Ok
Yoy MSEORBO " j VoL detOitprtOls &0  fd dEe k2 1
Odsstels L Oy s dzde ™ GUSQIStE@Y 'dedds® s j 7 ded uj M S 5]
LMY 2z Ol Oy d ts ddfz- § dz®G disBuiak™ j| ©OMItSH .

{jLEd 5Ot ©OMyjlsse 1 CMY dzokOydsdadz -

v OB Z@YOMmMyd Isdzr §| ldesmdlsj dzt dzr § HtedojHJ
LOkOl' fttd dMitsd Lso0ddd &tdsHdd

(o 1OMYjlj &O tSHdd §EMC ts1)
r h j
wlsOls! d ¢ dzokoyd ;gé’d “'Zaét;”fg;

[fdzso &zO" L O &0k0, % 61 100
[ BT dzded s | d s G5 § @05 0| 61 100
dlstcOnatsor j oL dzsr , % 61 100
| OO’ 0 fddss ks 1 dg 119 100
| OO’ &0 IsjoddyujmSs] 119 100
pBBstelsdL Oydisdedz § Blsydmq 20 100
L OC kOHdZ | ©LOMEBH', % 60 100
A BkOtdy J, % 56 100

stz Cleigf O Oyddadz 7 ©OMRBHEB HAv d
TsksHdd ds?2 khkOdseSd ftdojHjd dO t df.

°© 140
£
120

I

%

e teo

C <

1 2 3 4 5 6 7 8

h o

m o . ”Bhl"‘eht. * h ~ et

tdir P OBl Mistokz @ZOE S it GRS E 5 ¢
pO0tedOdastse nNsdsHdd ds2 bkfjksodss

lismdes o dz0Ov i Oisl HEz@dzPls | &' dzOW i fpldf teBAstOe ' Isjte zeH LOG;
4L OlsteOlsT dzO f)d dits eOsste Ollsdzj temOd sls;j R5dzd U jiMm S s
Odiststelsd L Oyd tsdzdz’ j dz®Isdz@ Hnalzj pzditts@ i EtgH 'L;0IsBc Ols

177



RL tojLEkzd IsOlte ttOMmMyjltse L OttOls dzO + ¢
Bsy dzes MH j &zOIs! or 9aBHT
sfdeso dzOW L Otetf dzOIs O, HEsff tsdzdzdIlsj dz' dzOW s
Edzj dz? Pddzdfp: © 1,6 tOL O;
T LOIteOIs" dz20 Mddse ks 1 dgjteecd® d Isj n ded .
9 1,19 t©OL O;
1 OfsstelsdL Oydesdedzr §| lsydmdzi dedwv Ed3j dz@ h d dz
1
v

=

©OC ZOHd | OMSBHT bd&jd hdqddh' o 1,7
odJddydiddd L dzjtecjlsdyuimMEédr L OlteOls d30Odzt
Bsh dzscts dZOfMMdsets SBtezHtse Odgdw d o ¢ dzs yJ
fsLotsdw jls Edjde hdls: H dzd dz’ stczB S oSO SHE
Coddskbtol S5 dOYHJ dd™ O dsdHsGReds ot EsiztE dsddty dig IS
vOCdd SBEOLGH, ©OMRGBHT d&O 1 CMf dkzolsoy:
p0tdOds0O 5 MOodzj dzd* Mt MOLr &5 o Otcd Odzls

I LT ET L
tdLikd IsOIst tcOMmMuj stso f ¢ 0OL Odzd mizh
ftoj diBzh jMisea O ftcd dMitsdz L s Odedd =~ tsdztsH d dz!
Ld3j dz' M j ded § Csdzd yd Mso © 1 dzj d3j dzlsts o, o n

LOd" S Odad CsdzZlsztc O n izOH O¢G j dzls © f sL o tsdzw

COfdlsOdz! dgr §j| L OlteOIlsr Btsdzj j, yYyddk ® 15 tOL

vagj dz' M jdzdj cOBOtedlstse CtsdemistezS ydd d ¢

fsLosdzw jls Ed3jdz* "dis! 1 CMf zEOOydsdeder | 60O

Clsd ftoj JdBBzM j Mise O fsLodzv e Is fMH j dzOIs !

YyJ dzj MssBteOL desyls d fjtejrtsHO dz© LOS dzlzIs T

ntsdztsH d dz' dzts 2 EmMEGdse &g O0dyf j @3 dzsotsets r dzOt

f zOfmisd dzyOlstsets Isj f dzstsB d3j dzded € O.

&) JTMXBJWXB

lL.rjddfpse [ . (., 1tddd ¢. 1., vykekzditse 1. | {
cOC jdsdts ksfddoO® M f(teddj dzj ded j o3 >1q’HQtSGts oL tsls
foOnddsiistets | dzod § @6 | & EastizsE |f jf 6 dz2-164.3 . 3.

2.1 O dztso . s ., ykelzdzS s ] . 1. Isorhjddd +WWJCls
ks zdo© g dMftd (soOddjd Isjfdsssdj dddsO d Odls
Rdp| j dzj todz” 2 Y kEZtodzOdzz dzOE S O wd d2dzdese Oydd. 2016. 1

3. AOdz €5 H. | . stsdzlstetsdzdzd dz¢ o ftetsyj mMMmj odzj Hiej dad W
s S dzls to s dzdzd-dzd . ®HO1 2.

4. [Oko jjo0O0 [.1., t6kE30dvS ¢.5., uvHBadS R.d. ¢dzOdzd
9 ftesyd MO~ fsSHHJ o) Odzed W sjfdzser n ted 3y d Btse ¢ s
Codsf dzj SMOR. RdeyJd dzj tedz” 2 Y ZtcdZOdA 2 (dADEEYK.O . dldzdztse Oy

5 AOdz S5 1. | . [ 90ydetsflsd MdMmlsj dsdzsets fetsjClsdtetso O
o . 2.

6 1ddBddz 1 .1., AOd ¢t &.)]. 1tHGEBLBICO Mfjydodzdmists
tsOQ;Elstslzﬁl;;d3du4fr]Cisi> ftoetsds" " dzj dedesflsd. R dzdztsoi@ydd o d3j ¢

7. 4Sotstoytse 5. | . -fCawdasiEgd WiyinSsddgdete s totsf' o HJ Y dzts d3dats
1 sMtsB2fj.dLH. , § jitfjtc@ds.zHd tAsEY .219.1 2 .

178



U [ $58, JEL Classification: E28 22 032

| EY 1 ETIJE3J ) ! | ! §jIraKKBIIJ™ML
NijXXKBT I FT1IJ) ] Vi XETFNj] JB1 | !ijXEi1 LK

([ Cstetsy qouyg . d&2Sts .1 .

IBOG dMisteOdzls SO jHter §tesdg h dzj dzdzs 2 , edosowalfim@srditrg [ | v v
0 d WloWdels 67 §esdr " dzj dedzs 2 dzs € d ) lydenk@msturw. d 3. 1 . S

O dzdzsls Oy b5 0O dzOdzd L d tsts 9 O dz’ st j dzdztsisd Lk tcOo dz
Emdzse dw R ydWttse ts2 stcOdzmW sted3OYd d ftoesd3" h dz
ftcj HiMIsOo dzj dg ftocjHdzcy jddYy 6 OHOfIsOYydd cdsB
ftesiClsOd € LOHOYOMR Htosd' hdzj dedesects ftetsdL ot
feoCisdyj MCjddgH Od ¢ sdf 5 o dzj Hicj ded ® cdeCdn  d3J
ftotsd3r M dzj dzdztsfls o .

sdzs yj or jf heagoOdzj dzdz' § ftejHftedwisdw, yd¥Wtss Ow
EftcOo dzj dzd § Afilesj S Is O],

Agile Practices in Industry: New Approaches to Project Management

Akim Egorov, Romanyatsenkd

1Student of department «Industrial logistics», Bauman University, Moscow.
2 Assistant of department «Industrial logistics», Bauman University, Moscow.

Abstract. The paper analyzes the specific features of project management under
the conditions of digital transformation in industrial enterprises; proposes
approaches for adapting agile project management methods to the challenges of
industrial production; and formlates practical recommendations for
implementing agile methodologies in the industrial sector.

Keywords:Agile, industry, digital transformation, project management.

lTriry)pr

[ Odzdzts ] dMMdzj Hiso Odzdj OCEZOd des, f sMCts
ZOMsswh jj  otj k" dzOBdz HOJ MY  Of dsdf® ifalty
dmidi Hso Wi ER ™ j] Sjoidskscdd MlsOdss W Ismy
CodS ztojdalsder &7 ftej dBzh jMmlse tesMmid2MmS dn
ssif Odzdd OCIdodzs odzj HigW s Is O ddzdatsy L te,
pjhj2, &OMNdddzsj GSeEYjddj, BGA "dj HOdGYE
dMC fddds @) qdalsj dzdzj Sls [ 1] .

steOHdydtsdzdzOWY cteOdzd yo dii Y Hiz Of f OtcOls dz" «
MisdOjsmw. wuwtsotej d3j dede’ 2 ftetsd3r " dzj dede’ 2 ff tot

179



f oG tc AMfdfdAtc Olsdz" 2 S sd3ff dzj ¢ M. Il sHtsBdZ" §J dL
M stetsfls sjrdzsdzte dyj MStses ©WOLodIsdw Is tc J
EftcOQodzj dedv ftetsj ClsORd o ftotsdyr hdzj dede” = f to g

sOMS OH dzOW BsHjdz2 (Waterfall), IstcOHdY
ftslsj ew dzO Mo sy 0OCIEZOd dzsMmisy o9 dHk MBECLON
Bf Mstesets L d3f daj dedw ter dzsydzts?2 MmMdlskzoOoydd. ¢
9 s hdzj dedesy § tetsd LtodsHdglsjo s H{BEH] I I
ftesj CIsOBBd, ROLBIBFBEHRRO] HAEZY RU

KSETTWUWE3I | ' NijXBTI T LIi[jXEFjJJBr ] !T! W
jOKET Lkl TIWLW§jXKIT X LI A4

utsote ) d3j dzdzr 2 ftotsdE hdzjdzgdzr 2 @ MjClbtste ffjto
stcOdzmW st dBOYJ ¥ , Mo w L Odzdzlz & 1)) d&BJG&Oum
ftosdLotsHMmlse jdedzr | sy MMmr . [ sy dz 9" HJjdzd

1) AqWteso OV IsteOdzmW stedZOYdw ﬁmJXHJ ofMmi
ftosyg mMmr . vteOHdyd tsdzdats § sBitclkzHtse Odad j L
ftosctc OMfdfdAc Olsdz' | SR dzjSMmr [7,16]. 1 0t

Yyl wilts dj ftesimists d3j » Oded yg' S dSid slzjfipdsitedts 2dffips
mMdMmlsj 3", o CBIstster a:
Of f O OIsdzOw yOMmls: BiMfjuyuydeOjls ¥dL dy
fosctcOdidBdetsy B MY jujdzedy EftcOoadwjls
mMdMmilsj &3" Bsdzdsstcddzc ®© MsB OB Is Is j dzj
sBMmdzzy d o Oded W .

2) Cotdzs ydw ftosdL o sHMiIse j dadz" - ftotsyj fn
HyWlisj dz desfyplsd ftej HftedWwisdw:

1 ofmd A slstcOMmdzw A ftetsd3” " dzj dzdztsmls
j dzdzse s ydSe dz0 ftesHizSydd. 1 o j dgw
BJ tOdz N GppEls Ol gzy gzts’ 53f i jtdAls gt
ez, yYydqédz sBdetso dzj dzgdv dgsH j dzj 2 O

@3
d

1
1
1

g

SRS
oG-
&0 &
=5

5

&
.

72

Colif sdzj dzlstsdy f tetsdL o sHMise j dz
tso Odzd j . v OCHj Bl D, dt ks E daf
Hots2dzgfStse d Isjrodesczsedw o

o}

g

mlas MsC©eOh Osls o] g™, L OEKO
d.

Ogreoe— e inx —
“ogaso
Q- os=@x
B0 &
(OE=NIV IV I
T omgogm
qu_ —Qo T
n

OLB%, ydWtcses OV IstcOdzmW stedzOyd
Sd3' Bkt sO0dk. [ Mdad ©odyj ftsjClk ©O
jHB9 Olsjdz detsls! yjlsSts tsftjHjdzj dzdzr 7 !
BBSJ@EIBOBJé, sts fMjetsHd d ftojHMmis
Olsd o dzr 2 ftetsyj iy ML H Odzd-@ § FtdsQl ddiy St
jdzdw o EkEfmMdzsedwrh o' MsCt?2 dgj s toj Hj dzj dads
ud3j 20 f OtOHJGE A3 fetejBlzjl tls Mmdmls,
COdz dzs o dzs G 5 -0 asrtcdd, € JO jinf Jisepss tipsdnds®
ts?2 OHOflOYydd d cds¢ dgziis§ gk §dizOdy
OB delsJtetso Odzdz’ j IsjrmdzduyjmMSdj L OHOdzdW

ECIlstse Clstster | f§sMmisswdedets ftodstedlsdtL

q_g;ca,ﬁ_ﬁ

Igoe

180



fsdzzyj dedwv detsor n HOdzdzr = t5B L d3j dgj ded¥ = tef
olstster n, dzj 5BGOBHSE dEP off t£fls s W dadets d3j dzv ¥l P d 3
slsdzdydd Bl bLOHdydddtsets ftSHABHO, GHJ ¢
EimMdzscedwre &BsHdWdEOydd ftoj otcOh O sfpw o  C dzs
tcj Ocdteso Ols: dz2O0 L Oftesfr CdzdJ delstsoe .

1 0¢€ sdz v, dzj sB A t5H d A3ts Is § Mdats fMtslstelz H dz
CsdzOdzH O3] . Clsts tcOL tcOBtsIsyd < d f tots G tc O d3A3C
Myjudoddmlsr 5 tBKLOBEGIC ] HOdZMcFuGﬁOdIZdGﬂJSWL
Hitsdzy dzf ttOBBISOIS: 9o d3i MisJ cf JNdHdz] odzs tsB§ M
COC fosetOBBds2, I[SOC q’ Of f OeOIsdets?2 yOMmisd
]

RABJ dzdlzts 1 Isd  dztser d3J|SJ uqq Zf Oo o
ftotsj SO tftejHjdvsls SdzS o] dzls sy sMise dats
Ligz ydWteo ts? lstGOdzfr]WtstGd3O dd [15].
STBijJBK|L! T]JTj]wn 1T TIETET! MWijXKXBTiIirTruy
j KEI Lki TUWIETE! jXXE] TTET3J7 B!

1dBSd] fsHaH™ d fO0CIsded, o¢Cdz yow Ag
HBEC OL Odzd Mo tse 1+ WifW Stsid,0 dag@dsts H WwiIs ras)j B t5dz!
ftotsd3r " dzj dedetsisd, SHAZOCtS HAzw - odzj Hicj dzd W
smdsodzr | Stsdzyj i ydd.

Agile ftojHMmMsOoadwjls M2 daj HtetsMmists d
dqazsmsWwds EZftcOodzj dzgdv, Mmdetse Odedzz® dzO Y4 ok
[ Oded¥W jMIsj 6dBSCt82 tOLWOBSISSEd [ 2] . sdzty
5 Hj 2 d o9LOdBsH] 2 Mise dwdah z@ k& o3 j fdudstOulzdfy ) O 3¢
BtslsOt h jes ftesHEZCISO fitejH dMmydtfr o0 h j
LOCOLYdS sz a3 Mists 3 jMisCtsets Mdzj Hise Odzd ™
s Mdzj Hso Odzd™ f jtoo sdzOYOdz! dets Bz ff dzO dzl
d de gt tc Bl e @ dzls iy w : "tcOB IO hd2 ot
sdedtelze P d2 fHteslkstslsdy ddzd dIMmfr Ol dz
q’Ctsd3" toj OdzdL 2 Isfqpw  yJj e L tcd G zdzv to d
ts JigQidpdinls ©Oe d Is j dzw d&3d ftosdLotsHMIse j &

Sdzstesdzv COyd Msoa©® [ 6] .
Scrum CO¢C dOdetsdzy J B kzdzw tedz-fAs H W s H D3¢
Jbjtefjo0Ojls LdOydlsjd! d"j dLdjdzj ddy ftd
| t sdzd 9 ZOH J dz 3@ M IfjtddH &z Yls O ¢ 5 dsOaiaH i m
q’tsdzde“lsfr]W dzseo " @3 MtsH | oy Odzdijlsits  frplsi@ooaty odzf
osdzf? ddey j dzgj 6 ddzd Isj ~ded ug fgpdlsigdicSe s
Yyqodzdmils fts ftetsyj MMOds ddd &jlssHdmls, ¢
Qtra Wnlzfndz&iucft'sde)dzJ dzlz & ez f &z My i ydodzd mistse ,
IS ndzsdzsG 89 d CotsgpiylOEUSY Is wftcthas.sB "dsdw Scr um [k
Bl Cdzse fJtetsHiZCISO IeOdmt stedsdtelzj smw o  f j t
LOHOdzd 2, MYy tcd dzls6 Iraj def alv ¢ lsifgw e j4dS 0O o te] d3d
WdLduij mMSdr ftetslstslsdf so.

DevOps €C€0O¢ BB bBHBEZSEdWY, MlsdtcOs h OW ¢
L Oy z2OIsOyYydj2, o ftosdg hdzj dedesdz S tsdzlsj € Mmilsj
dL SCtdhstckzCIlsstese , sj rndesdzse s d B Mdzzy d

o
dz
tc
fn
9 Is
! f te
W Y
L L
ig] ¢
ig] B
]

[

dz

G

fn

qaows RPONT& ©

s

181



ftesyd MmMse IsjMisdteso Odzdw d SCBdelstetsdzy € Oyd M
s O¢ fsCOL" 90j1Is ftcOCIsdC O o jHENMNJRA f
Eff jh dzOw OHOfkOYyd"w cdBSdn ®&jlstsHBEsEd?2
fldzj Hiso Odzgd V¥ ftesYyjHEZLO®R, MStd S5 ¢ dkze S s¢
Cctef steOlsdo dzts? S kzdz Bkzter d ftetsdfL § 8H Mls oG sl
fsLotsdzw jIs ftshntcOdzd Isd fntj:ugjedfscﬂjltsthnlsq®QBg)llsIJ
Y dedzdmtstcd 1 Issd3 kydlsr e OW Bi jSIsdods j B¢
tjtetsq’Laistr]lsoo d sBjMmMfjyde Ow 4WWJ£‘.lscfadztsJ
Of f OcOlsdz" &3 SR Bzj YHOBFo 82 kGO W sStcBOY
E

| !

| |
K
H

-

|EIIJE3J1-'|JF>K3|J ] !
1I/I'|FJE|EIEI1,£I,T I
111 s odzj Htej dzd" e dB ]
OLT 90 s, yYybt ditser j d&jlstsHr sy dlsj d
odzr &3 ftej B jMiso 5k Odeso dIsfyw  MmEh j
SHO detso '’ n f to6 H isC Is Oalzdatz@3 td 'fdigetsH tf 45O @ Dk
yh OJIS—#]@%dZ@ISZﬁtGGOdZJdZd“ fl stOHdyd sdads
j qd3zh jilsotsdy wWeodzwjlsfgw Mdadyj dedd ¢ tsdzdyj
Hdzdr 1 1sOf On ftetsdL ofsHAS®HO, § i Lso€ davdg! 1€ Iz ¢
tcOQo dzv Is! B CHdtc BIFOC ndstOsio Odedw d ftoslstsis
s LOCdtsBdui MSddd or csHOR sy dets ts s dzj
ftesj CIsdtetso Odzdj d BtecOdzdL Oyds f tots@r% tsH M
slIs tBhjets BEHYJIO fttsj SO [9]. 1dsSdJd
cOydsdzOdz! detsdBz dMmMf sdz! L s Oded® MIcd MzcHEOM S
MsCteOh jdds dsedmMdudiMédas dLHjYJC. [Mtss
ftcddydyfse DevOps o B fldkzNE@ioREFdd ShipstcszHC

L j>XXBj J|] kI3
Ei Lki TUJWE3J)
SHABSHEBY 9 [

—]
o—

j
|
¢

D-.._'—

)K
ls
Is ©

O et T O A
SEEQ /A
R BN ok sl

3‘0—

fdedyj dzdd fesmissje d kojdduyjddd d&jyte]jd
ftojHdCIsde dzsdBlz 5B f)dziz p dlas @dzd ¥ Bisdizd I tdf dredzctas
sjnddcd [5].

I M%¥jt] kftOodzj dedw 1 jteftsdzOdztsdy dzOB dzt H
st S s, ClstEr j dCAESHapd UsizQuD Bds ISTO st ts
sdHYIS ©jOd dj GjLzd O’ Mosjets IstlkH
M shsemisolzjls ©OLoadlkd? f tots W jdfy i destizQdr: Odi'ls
CRBzdd COYyde &iyHEZ Mfjydoddmlsorkd oL dz
Y stedd ek j Ishw Ckdz skEte® dzjfftejter odgseEts o
MOdksMisswIlsj d ds SftjHjdvsl fosedj i d §t
tcjokzdwicdyr » Mo jh Odd?2 [ 13].

[HZOCt odzjHicjdzdj c¢dBCdR §©OCkKdS My v
[Mdzso dz' &5 BOK' jesd MlsOdss My Msfisisds d
Cslstster 2 yOfists otsmiteddddosls Agile $0¢ kg
EftcOodzj dzuj MSdads §SHESHOG. a0  tajdblzjBEcH
bteOdMy StedBOYdY CttefseOlsdods? Ckd sktwr |
Weodzw jlsmw fjteimMBsiste Mmdois e GH dtpdstded@yy d § ¢
LYW iClkdodsmisd yOMmlsts fslsdoste] yOls Wddshts

U ndesdzsedud MCdd BeteOded yd ded ™  tftedfshyle joxis © |
fsHHjEY o Ol! dhkjtOdods j ftosyjmmr, vyt

182



BsHJ todzed L-PAdgfte O BtckzClskzter . 1 tetsdg h dzj dzdz" § 1 to
f btekzHdshisY Bdd &lsLase®add) Agdzitlj-dndshe by dsadsf,
Colstster § dL d&z0yOdzt des ftetsj SIsdtetso Odzd fy! H dzv
[ B sdzded Is § dz! dzlz ¥ dztsy dzts s ' to jfipta oHEYslEts dod 5 2 d
sSlstcOmMdzd BWYWL" 908l fHtojHftedWwisdw o jMmisd
SftejHJdzj dedzg" d3 MisOdzn Otcls Od3, Y ls st telzf dzyed fif JOI3 (
B3d dzd B3O dz! dzs HtsMIsOlstsydes?2 HBCE BRI dZsOydd.

[ dzv M jh desets odgjHiej dgdV¥ edBSCdr d3j IStSH |
fsHetlssoadlsj dz dese s | Is Q{20 dffj tdryHysDdzy dols J Iig! \pigtdiE
ftesotsHdIsMw OdzOdzdL cEtslstsodatsfylsd ftojHYtedwIs
risCddd " OdeMOd3d dz0 EkGdEH & fdte & jsQelsd teozrj ISt ]
dzs ygj of f SHtOL Hj dzj dzd 2 . I mMtsB 5] o dzd d30 da
s a3t oz sEts f ZOdz0 tBbkyYjddw MiltlkHdzdS
cdBS¢dr BHABHBO MtslstckzHdzd ¢ d B
j L o3t f2p dizd dzts 63 IstfH s OB BIsT .

J edzjHtejddj dzzyhj ShikgEviygse t
dSIy, toMmistswdzzs OHOfIsdtekzw o3 Ists
d wibtesmMfjSlsder {oLoatsdvsls Mo ts,
hisOBdtctse Oded VH s CIsAs tsdgj IRW y jOedzd d
dzj Htcj dzgd ] deser n HteOCIsdS dzO
' dd d t©OLtcOBOIr 8 O] k
dLd3jdzgjded?2 [ 10] .

sd5 EMfjRO weodwjlsfmw

= N

w o =11

J
ts

r =N
Nadlv; BV, O Ratli= (OF=X
§, &S g-TR
CEST NG Ou
ar=g = Ko
o) q_.q_.u:;g;c;w
s ogg-gs2
ﬁm-g'

O

dJodes?2 YtSHHjtYCd kS tseasHMIs
: ' Jdzgj § 903 dO MmdMilsj d3d
fosdL ot fiffldeids CdfQlz" Rg ifljetsj nds,
sr tw©OLd" 7 fBSH©GOLHJ dzj dzd 2 .

czdzd dzstse d ftOCIdS, des d
dzj ded § 3" h dzj dedw MtslstelzH dzd C 59

HOY sOydw B ssHBdsE d2 PtsH sl
d Emdase dJ, i ts ) G ad® CClda] € f tBWjdgts J L
i Mlso © day GJteddetsmdls x J dzC
swWdades W dSMdtetse Olsd Ldd3 jHdgjdgiadd2m, Is tougls
Is Bslsdo Oyd*® MtslstclzH dzd ¢ 59 d

W steOQdzmW stedsOydd [ 12] .

Emf ijhdr 7 Jtesd3r hdzj dgdgr » ftej HftodW s
iMmMlsalze h dj o Lo, 9 dzj Hicj dad ¢d
s Ol EmMkts2yder j SCtdfbkztj dalsdz j 1t
totsof@ds'n tHY' i I1Se Mo tsj 2 MY j wdsWa S 0 " Hnjsd
s+, M stesMmlis! tcj Ocdtctseo Oded W &z0 di
Lso Odedw t6j Mktemtse, Yylsts o ¢ tsdzj ydats
d o BlsteOMmdzd.

G'Q,GJE-I
—
Q-
&

—_

3R =g

TIRCTRE
o T

F TX%— =%
GF-F203§
= ==
§ 0O

9

3'-:"5
N

SR QA03g SOOI FIILLAGISFRK G s~ —F
>0

g IT==Q SHF O w H&Q—u:gq_oq_

rFrSwoO0@
oF =g
CRFBG
o ~3oo

dzj Hicj dzdW ¢ dBSCdrn KBj stsHBESEd2
imEky yjdedesmls: Hdzv tetsMid 2
il L dzOydlsj dz' deatsj z dzlz yh j dzq j

183



MsCtcOh jddj Mtesitse o' asHO HtsHEZSYydd, f) dz
Edzj dz' M jded] dgjf &zOdese' 7 ftesMmMistsjo BSSKEHT
OCIskzOd dz 9 Emdzseodwr dJkftstelstsL Odzgj " j ded W
sjrdtsdztcdcdyj M ses Mikzeo jtoj ddlsjls0O.

sdzs yj WA sstesds kfmMf jrO WwWodWiff k@®OFIsdOH OF
Myjydw dsj ftesd " dzj dedztsets ff tetsd L sffsHiHAsS®HOS 8
JjL EudilsO ftetsdL otsHMmlse j dzdz" n tcj Odzd 2 dzj
JBBRtHd®Bs i lsOf dats odzj Hicj dzd J , dzO y d dz
ClelzPy Y sHH jW C O ttkCtsosHMlsaO® d ddze j Misd yc
ltcjHftedwisdw, EMmf jhdes fJtesh juhdj sl
sk bkt dsds] ftojdizh jmsets L O Mmyujl &
tcj Ocdtotso Oded W dzO dL d3j dgj ded W ter dz€ © d + WWj¢

&) JTrXBJ WNXB

l1jtefmfjSIsdode § ydWtetser j Isjrdasdzsedd o ftosd3r hdzj o
ftod d3sj dzj dzd w [ € dzj € Is tc s ditlzs:/Btrategy. rijriesedich/reseatdRerspektivnye
cifrovye-tehnologitv-promyshlennostdrajverybareryscenarip r i meneni y a®h j @z ®Ils ©
22.11.2025).

2. [ Oded W i Mls Agil e. [ ¢ dzi Cheps:tadddmanifestn.grdiotoufpianifestalRtl :
(HOBO BWOMN jddw: 22.11.2025) .

. te¢tsasHMmlsea s f 4SO ) lesdL oasHMise j .
URL: https://scrumtrek.ru/blog/agiecrum/1578/scruamn-h ar d war e/ (HOIO S E
22.11.2025).

4. skzLdzj yse O . w. [ IS s dptieditsly) i) daefty i 2 i Sed 5d € s d3f O
ftojHtf tod dad OIS dz MisTo I &f. HUEIDD 5. 2024 .

5 0dLrtfwisr olsszOlsdL Oydwy d flsddizdL Ooydw sy mMimtse
De V7Ops :46@218&(10'34 dej dzed § TMtsoe te] d3j [ade" = dzdgy s @®wdbe) of o dizn]s fipl
i o . -464.

6. ¢ dzZssdasods.j dzH § dzyd d dmy tsdzj s HOEZEYe JAgid e Misd/ e d3d dac
¢ ¢ s dzts 303D . 3(20).7 c.18i23.

7. 1 OG H'sC ®ma Zpg o @d 028 k. tepsdif layte z d3J dzls ' ftesj Clsdesa s L
ydWtetsos?2 bteOdhi oY ftodsPlsday @Gdv oi 20pg W tessio 52 4+ ¢
c. 325 338.

8. ROOMSO . 1dls ddujet dzjotsL sy dzesets: C-PEsAgIhe d
d dzs H g 2. stRMsBsdz S OW fcOoHO. hitps:#izj S Iste ts
www.kp.ru/daily/27433/4636708/ H OlIs © ©BtOh jdzdw: 22.11.2025) .

9. s0¢dj o"GeBHT B®Bls edzjHjdzdY Agile ftsdzzyojls BdL dzj

=

itwor | d.ru. [ € dzj Clstetsdzdz 2 https;/fimindt | .
world.ru/newscompany/releases/189779.itmni Ols© Bt Oh jdedw: 22.11.2025)

101 sMrtejos R. JdLdjMm 6 Jj¥kz: ¢O¢ tsmmd2msdj
[ € dzj € Istetsdzdz 2 tog fr

URL: https://lwww.rbc.ru/own_business/14/04/2017/58ee1c2d9a7947d172c83066( H Ols O
sBteOh jdzdw: 22.11.2025) .

ll.ufmlss e 59 O [ - 1 syd sz Agil e dz4 ftedy do Of sfpw b)
URL: https://mustread.kept.ru/articles/management/pockagiia-ne-prizhivaetsyawossii/( H Ols ©
sBtOh jdzdw: 22.11.2025) .

12.2 0l dfts0§Qj ssHEsdzsedw Agile: twdmMéd odzgjHtejdedWw o tStc
GdzOL Od3d MmlskzH j dzlstsoe: BOjtedOdzr [ Yy HEABOtSHds2 dzOL
CGEHEPOL Odza OGRPY & OL Odz' | c.ADRA .

13.2z i MOS890 1. ¢. , CyddeSss 1. 1. 1 dzd w dzd § oatso dzj yd ¢
Csli3f jIsj delsdzetsisd o EfMmdzsedwrn d didashy Dy jsitEdasds s ts 14O fig

dZdcd: XLI X OCOHjBdUIMEd ubdiddy s CsMd3cdzOolsd

184



OCOHjBJCO w.1. stttd 00 d HiEkcdAf B dOB®al fHife tsjs
CsmMisdud M sets fEshbwO&nls) @ME-B262 2025. w. 323
decyideSts 1.1, stsBfiljdlsdzsmls! ftoesjSlsdesets d3j dei HY j t6
[ [ j dzj HY dBBiQEsE{dzBiyfla tetgfjtdfs o Oded §149. 2018. -~ 1. fg. 14:
15.cyjdeS s 1. AdW¥teso O L CsdsB3dS O dd bkteOdh stedzOydw
ftejHftedwisd?2 // 1 MmetteddCj: stdtesddadds o ¢
EftcOo dzj dzd d : ydWwtctseo du Oz Co ROZoAES B SftczH o : C
dB3j Y HEZdOGsH detsPd szl § odplstdnyts dzdzef3@&z z. 2019. w. 322
16.cyd deS s t.r1 . t Ofmph dteg dzd J oL By desMisj2 dMmMfsdzr L 59
HyWlisjdo despisd ftesdLoetsHfMmlse jdade" 7 ftejHftedwisd2 [/
Yls j dpws.to dzd € stelzH s X111 I Mjtesmmd2 ¢ 2 dz0 Iz y dzts

fesdL o BHMISe @.0 2f32tHu0.O 2 0 9

185



ur s: 5 1 9ELZIAsEificign G31

KT E3BNDETBI| ! MijXBTI TWkr3jEIE
T1)Jri 1 WE3J ! ijXXEKI33B! j E1 ij
3j 1 BTT! SK! «tbE! YGLI© |

rjSso fOB9 jjP .y

s &z H2jcdels CEEBIPMIstcOkzter , COW jHEKLO ¢CCdsdBBdS O d Bt O
f1uvuv dd3. 1 . Ehekovmi@istdgentinstu.ru

Hisy4 dzls, C.Is. dz. , HtsY4 dals COWJjHtr cCCBdsdsd € O
f1uvu dd3. 1 . fMatveevs@nig@rdzO ,

O dzdzetsls Oy P s iste | detec B Wi figd) M) C s 3 dzj C Istso Oded W LO¢
MC dzOH| MdzOBY jdedWw ftejHftedwisdw 6 tj @sdlskz
ftetsyd MdzOw s H § dz! tcOB sisT ¢ &zOH O. { OL tcOB BIs
fj sfOMMtse sets tBMdzEy do Odedv thdtsedz 7 ftetsyj fiy
o] Bsdzlsdzs?2 L tsdzr HtejHftedwisdy. AtteddOdzdL s Odzs
fsdMSj StOYO2h jets BOLhtekzlsO ¢t dzj CIstso Odzd W
LOHOYd dddzj2dtsects fesctOdBBdess Oezffdj tg 5 € s d3d3qd
dmf sdz' L s OdedV (todzeyjdedzr = tojL lzdz SOlstse  d3sSH J
Stec Odzed L @1 6O ezdes dzyj MS d A teg hj dzd 2, fsL oty
Hdzd Isj dz' desfls! ydSdzO St dzj Clsso Odzdw L OCOL ts90
sdzé ujor jf heEae OsHMise j dfdeQH fitecfyldsijddfO, € ts dzls te ts dzdzd
BsHj dZzdtese Oded 4§ , ¢ dzOH , i ls! BOMMtse 6 ts s
fescttOBBItdis) @degj , § B CIsdtetse Odzd § .

Justification of the management decision to reduce the duration
of the order picking process in the warehouse of MB RUS JSC

Mikhail Zhekov!Sergey Matveév

1Student in Department of Economics and Organization of Production, Bauman Moscow State Technical
University, Moscow.

2Candidate of Technical Sciences, Associate Professor in Department of Econonf@rgamnidation

of Production, Bauman Moscow State Technical University, Moscow.

Abstract The business process of completing orders at the supply warehouse of
a car repair company is considered. A process model of warehouse operation has
been built. A simulation model of the queuing network of the main processes of
the supply warehouse of thepair area of the enterprise has been developed. The
problem of finding the shortest order acquisition route using the "traveling
salesman" linear programming problem is formalized and solved. An example of
using the obtained modeling results jtsstify organizational and managerial
decisions that reduce the duration of the order acquisition cycle in a warehouse
from 62 to 38 minutes is given.

Keywords: production system, enterprise, controlling, modeling,
warehouse, queuing network, linear programming, systegneering
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Modernization of industrial enterprise management systems in the

digital economic environment

Zhokabine N.F.

Candidate of Economic Sciences, Associate Professor, Department of Production Managemeansk
Vladimir Dahl State University»

Abstract. This article examines the problematic aspects of modernizing
industrial enterprise management systems in the digital economic environment,
identifies the need for modernization, and identifies the conditions for its
implementation. Effective tools for nerdizing industrial enterprise
management systems are systematized, and the results of their implementation
are determined. An analysis of key digital technologies, such as the Industrial
Internet of Things, big data, artificial intelligence, and digitatiris, is
conducted, and their impact on the operational efficiency and strategic
development of industrial enterprises is assessed. The levels of digital tool
implementation are identified, taking into account the stages, integration
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aspects, and organizational and managerial changes. Practical
recommendations for modernizing industrial enterprise management systems
in the digital economic environment are proposed.

Keywords:industrial enterprise, management system, modernization, digital
economic environment, digital economy, digital transformation, digital
technologies.
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Approach to simulation modeling of the thickening process
for selecting drives of mineral processing equipment

Olga Zavozina, Olga Panchenko

lassistant of department «Fundamentals of machine design», Bauman University, Moscow.
2 master's student, department of "Fundamentals of Machine Design", Bauman University,
Moscow.

Abstract. This article presents an approach to optimizing the operation of
thickener drives based on a simulation model implemented using domestic
software. The capabilities of the Loftsman:PLM system useful for creating an
adequate model are highlighted. The pracetore thickening is considered, and
the parameters influencing the choice of the optimal drive design for the
equipment are identified. The provided classification allows dividing the
parameters into managed, unmanaged, and simulation red\dta result, a
functional dependence is established, allowing for a numerical justification of the
drive selection.
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Approaches to the application of the stakeholder strategihod
in Russian industrial organizations

Fedor Zotov

Candidate of Technical Sciencéssociate Professor of the Department of Management and
EntrepreneurshijfEkaterinburg

Abstract. This article examines the prospects for applying the stakeholder
strategy method to the management of Russian industrial organizations. It is
established that most Russian researchers approach stakeholder issues from the
perspective of influencing them asnanagement object. It is also revealed that
management uses only traditional strategies aimed at maximizing economic value
for investors. The application of the stakeholder strategy method to the
management of Russian industrial organizations is praphose

Keywords:industrial organization management, stakeholder strategy method,
value approach.

208



-
—_

rygjr
dMmMmdzj Hitse Odzd d ftcj Hdzts
h dzj dedzr | e OdzedL Oydd
ISj dzt dzts dgj HOo dzts
Csl3f Oded v m [ 3

XJ% Is§ BO  f &
B ssHtse d ddzf
dzz yd dzd f§ sdztsy d Is,
| 1 sMmilsOo dzj dzO
tGBHaq’>1q3;jzlq’BHO fMistcOIsj ¢ d 2 Lchdzkuth;ts‘rjr]shpcf@dkﬁﬁf
3" " dzj dzdz" | tstec OdzdL Oydd.
s O¢C s tcj HJ dzj dets Bain& CagPdsy, taigfj Osdts@in  flstc Ols j «
dzls j o] Miso O dearOBzizfnb)smdy j sMw Mkl j CIsd3
~SHO 9o tOWRs O~ o edgBHdiszd] 2 8NB@ HY 528 d 1 Ha3t
dzls j toj Mtso Odzdz" 3d Is fyls widetg dEYBZdS OC sStcOHdyd
Odzd 2 ZzOf tc ©o dzj dz' dz0 BOCMdBdL Oyd*¥
Miststetse ,  difj dsdso¥ @l dgAdiglz § Is oLOddBs T ¢ BH dz
sSHOtY - dzddizipB2 ydots ¢ j dzj EAtckzs s o
1md@J@M%m%KWJHM®4@bs% BmGO&dLOudd I
CodeS tej dzlsdz” § fte qdsizh j Mmls 9 Yyomilsd Mmdzedy
oL sy deslswBE ctafstfufls O W W j € lsOd3cﬁ34ﬂslswq@szdijgfrmc
sBdzy G ud dzd HsfMiskzd O ¢ L OJ d3dzts d3lz CoOof dilscC
f smlsOea h d¢ O®i], oJdduydddy SCtdzduyd mMseO® Mmew
Hsdzctsets otcj d&3j ded Otebkzd3j delstsdz o 3§ dzj H XY d3J dzl
dzd @ SL d3tsy dzts MtsL H O9 Olsls § toyjfrpidatChvisdyd dp fifrylsdis toLs@ED
ZhjteBO vyj dzdzsmlswds Hdzw ddzo j fststetsea. 1 B8 HO
C ts d&3f O d&fajn& Company ModHjlIsjdzt Misokzy I§d tHactsifgs tc
Bain& Company 2 0 2 3 CGHY) Stolftsly yJ dz-f BHBEREC 2 d1L
ddzmistezdzsj dz2lstse d ddid jIs toj2Isddze f ted o3 dzj dzd W
16% dL 100% SR Odzd?2, o CBIstste' = sdz B' dz

o=
OF &
ST _
N@#&
w3 -
q—D-.

4

%

11

=
@

WO N
IEFOFO §
o°gaoITo

@ =

BrIJET L! ] 11 BITX] BiL

I €oud misej Isj stejdshfudrittsRkBtzaOLf ©dH | o)
sdzyj fydd Mmlsj2¢ntsdzHjtese ¢ L Oddels]jdg jddPsb O dzkiz
Csdzyi fydd ko jteyHOjlmw, ylsts Ekflss2yds s,
EftcOo dzj dzgd¥ dzOH tOL dzd yde' 3¢ Gk Odd * t
LOddels jt6j Mo Odedzr 2 ® BdLdzj ] Sodi3f Odedd ( fMls

] 1998 CcBHE o ruhadi@zHtHQ el @ ScOlsj adw L C
Miststesddd defpd . ftoj HMisOo dzj des f sh O oty tolzC
Bsekzls Jdhf sdf B Osy C i dslstelzrn dzd yj Mlso © )
ftej H D] .dsdzjodeef ® j dzH ) j dz HdZv  t©j OdzdL Oydd  tsh
9 Oy dzts fn ts LirmisQazcf jIs 2 te fsHHjtey Cd Mtslstelz H
CodBBzded COYydsdeds j MbstezCSlskzter , d d3j ssHdS
fodetsHdy R HdY Mo B3 Misdets?2 OB s -dats g t5 il O
stsL dzOIs* o Oy desMils! MlstckzHdzd yj Msoa © d ftotsw

6Bain & Company- d3j Y H z dzOtcts H dzO W CodzmMOdzlsd dzc s9 OV € s Oded W .
CedzmMOdzsddzec sor 7 C 3 Oded?2 dzOteOoadzj M McKinsey d Bo:
MisteOIls j ¢ d ud M tsd3 Aot daf) Q&dls chitigs:/fwwwibdin.com/about{ H Ols© Bt ON j d
20.10.2025)

209



] dZOMmisswh jd3 dmMmdzj H 59 Odadided ,ff tcaf &3f detcgzip s +
Odzc dzd 2 ME sets ftsded BOJ dGzse 5 ¢ OF Gogly ,dzddisthists o
Bisdz M j2 yOMmls: ¢ f sded BOY B i3§ @& H A b3k 2 Bshts
(managemenby values MBV) Br dzd BtsBN j dgr CGtezf f 852 O
McKinsey& Company ) ts iddleé®®.,SoedharM. WesselD. jh j o 1990
[5]. 1 dzOdzh Ofc' stsdzdetste [ . ST dMOdzd EMmlsOdasoe dzj dzd .
\ J dzdzts imEnegdgneftly valug, Ctslstste’ &5 §f sHyddei dz@ MlstcOls
HJWISJ dz' dzsmylsd § ©OdRs@dRRPE O [ ylj .dedetsyls § 2 Mmils O dz
Hyj2MmMksed?2, 5 C(Skkttts?2 ftese jw jlsmw, dzOm¢ t
fteslsdotstej ydd fi) ftotso sL ¢ dzOh | dzdz" &3 Y 4 dadats
odzj Higj dzgd W y jrdzdalgjinds,j 2 ®ISO 39 Ctsd3f Odzdd ¢ s
¢ IlsEte® yj dzdesmlsdzse s f SHA SH O.
RIMMMdzj Hs9 Oded j dSHJd2O [ . 5. teOMh dqted dzts Yy

fsHotsH' -GsBidztlzzsi 1 5 jets dddej deds, otsodzj Ud ¢
Y J dzdzts fyls § 2 f Otclsdzj tetso 5B dzOH O8 h d A  dz
ftoj dizh jMise O, d MsLHOdd] Yj @syldsyynd
tGJOdquIZJlsan GOdetd)j Codfjlsjdlsdy &5 ¢ O
BOS d BOd dets ftododzj S Olsj dz' dzgb® vy j dedesfyls: [ 2
g’FTMIIJBJL'j|EI3MT

rJgj L
1 sdzr h Ow yOfmls! tsmmd?2 ME q’ dMmmdzi His9 Ols j ¢
ddzls;tz;frﬂsa@dzdzr Bd MsttsdOdkd M L dyd?
tesdzgj Blsoa jHj 2O tesdz B j CIs0O il takfseydrided]
ANMed BOdesds o j et € sdpysitffr ugtdoO friflstg j 2K HA g HIS
Ldyde MmesHdlMw ¢ Mtsec zOmMtso Odzd® | sHBEBE J Y
fn Odztso dIlsmw 9o tufiplts Ods tsoyCalzdztHf2ts dzdaPdz SftaEfEOPRIHY] te
sB dzOMlis d tslso j sMmise § dzdztsfls d stee Odzd L Oydd,
dimidzi Hise Oded v, yls ts B HowttolCeegtda HtdkeholdzBtrateg® f tc ts )
s O¢ MtsL HOIs! MistcOIsj 6 d# 9LOddisH j 2 MmIs,odw
L OH Odedz" 2 © fSHdztsd d3j de@ghy D, fFiss@IsOKeeffeX [y j tols O dz
)| 2019 ¢EtHk sttkzecd @ @Badbtdss Rowjdiatity fn O

U=t.'_"3‘0

fsLdydsddttQRydOQy™ Btsdjj Ujd3 200 6
pjHEN D O&jtedCOdnNSdr StdfOdd?2, ftjHMlsO
dzoorfzmMlsddz LOvVedzjdedy t© Ctsdzyd + §tsmad, |
CsfsteOyd2 B' &O d30 d BdL OydY L O s s iz
toj S s5d3j dzH 50 Odzts iy oLOddBsHj2Msad] M L Oddas
5COLT 50O Is fnlthﬂjlsscldzdztsJ podzdw dzdj dz© B d
fsMisOoh dS 8o, MetehygHdH@ded "™ dsize  B)jskde@Go O dts
Yd dzdzts s COYHBRBEZ LOddidsjtej Mso Odedets 3z dzd y
Ofnfntsuq’@uo[q’ fsdisy jls EMsOdss dls!: dssor 2 MO

165 1lkts LOVodzj dzgdj ML HOLS (RzsE dj dsdzd §
C i3 CgdRn slsdzs M d&zOh Odzd i) f tod dzed RO  dzO
Y dedesflsw 3d L Oddzlsj toj Mso Odzgdz' » Misstesdz. s tec
ot jwor 0, § tdyjdeisgeipizd j {esBzHdoh d2 MY Od bste

7 Aboutus URL: https//www.businessroundtahlerg/ ( H Ols© tsBtONM jdedw 24 . 11. 202°¢

210



Hisdzy j dz2 o sdzdzts o Ols -9 Is € 53 O dzdtfdfteds jcddd iz @z B Lz J Is
fsdzd BOdedw oL Oddizde" =« MoawL j2 d oLOddBsH2MIs
MstetsdzOdRd, O OS] Edgjddv ML HOe O! Yyj
Misstcdegte] Is! dn, dzd H j tor Csdisf Odzd2 o' teOL d dzd
34 IsEHICOdzj Is dzj 0 J oW Isdats Mmdztsy degts?2 L OHOYJ 2.

1 flsf@IStepHor Creatingandimplementinga StakeholdeBtrategy z O ¢ d
fts ML HOd]® d tjOdzdLOydd MmlsteOlsjcdd oL
Is stcts dzO d3d 0 Righy D.,GFirds &, tdrargois F. 5 Is te O Lindyde dflz@itsiefvd
Jtej nsHO CHIBEPdE? b BOSMHMdBdL Jtse Ols! 0OF
Istcj dsdzj dzd ¥ ML H O Ols! yJ dzgdetsmls! Hdzv S OYHTS

v d3  dzj &34 dzj 4 , o jHEMN]] Ofigidg ctedd @ iPcpiztnd: fig
tcJ HEMIsOQo dzwIs! Motsd HOdzdzr | B HtOCISdCJ o
sstots etz OdzOdzd L O Mdzsy dgr = oL Od Bssisdatsh j dad
tcj2lsddzetsor j Oc j Deischplsimst@ute, BusCagipf, EmBahkment
Projectfor InclusiveCapitalisnt®. | Oy dets tslsd3j Isdls' o € dz¢ yj dzd
tWHBdE dL e jMmisde A Csdi3f Oded 2 , Cslsster § dzj d
GJjdgj cdtotso Odegdw yj dzdztsfylsj 2 Hdzw L Oddzlsj tcj Mse

Procter & Gamble. yIsts ¢ OMOjIsfmw ddzMO2H jteMC dn
Procter & Gambl e, st dn OdzO dzd L fsCOL (
HylsOdzdL Oyds 9 tsls diig hisjtscadod  frdsfieeOtdsjj dzdd™? L O d dz
Mtsttisdzs s Odedw wodzw jIsfqw jHJdeMIse j dedels?2 €
Zyomlsdw o Duugkerdrftitate @ S H d dzO-C o i IOEAf] 2 6
fsCOLOIsjdvdy Jteddsd ded s dz! dets & T ls) tadsHlsH] j ctapwid®
LIsdrn fC0OLOIsj dzj 2 BN dzts dzj 3O dzr oz dzOf oW ¥ §
ltej HMIsOo dzv j Isfyw Yysts 1s0Cdy Cslsf ©Odedd
HisdzG smtc s ydela tizj (O Ist] tdz! dzlz & OCydsdzj tedzlz ® Y4 o
dLsBdazkze hdj fitwijcetstejoh ddid MtslstelzH dzd ¢ Od3d

Costco. Ctsdsf Oded d Costco, fsLdydsddhk
Istc O dzfy dzO y d s dzO dz' dzO W Izlj‘;taﬂmljdnvw@ﬁumﬂu’ wasjEistzdey dz' A

BOCOLEWE) Hdlsj & B Whdw &z MisteOlsj ¢ ¥ € sy
@Oh jds BdL daj Mj eOds ez dets Hj &Ok! , 5 Mmilsd
LOCdz, LOBGIdI! MW & dzOh 5 Cdzdj delsOR, L OB
2Oh dr fsMbEOo HEWOg B35, UBtdgeifdd &9 afls’ ]
KOCBd seWHC], bk Misyjd MHj ZO! IS,
fitemMfjCldej, O ddj dzdats o 51 OB H O G i) i) Ik
fedsedlsjlsse yjlsCBOT B2 6HOthOo0 &zO o j B

d
)
Health Tech stsdZ3f Odzdw Health TecB tc@est g wya!
d dzdzts® Oyd 2 o Y d W tettsjotsPdzOdzd Hflysf dzff e sted s j IsT
LOdadzlsj toj Mseo Odzdz" = Miststetsdz H sdzy dz' slstcOy Ols

81 j2Isd de¢ d ORiohttpS/abuickerinstitutdcompanyrankingé( H Ols @ Bt Oh j dzdw 1 3.
9 Bh d2 toj 2 Isd duRL: htp/stcapialc@nrankingéd( H Ols© B O jdedw 13. 10
00 @B jtejy dzOW Hdzw d dzgS dzsURK bttt coasitioRfeBincljsiverapifalisag@nepid

(HOIO BEKOMN jddw 13.10.2025)

Nesde O d ¢ stf tsteOls d o dBR: hitps/espgchnifethissardkdatpdraseresponsibility

(HOKO tBtOh j ddw 04.05.2025)

12Welcome to Costco.URL: httpctistomerservice.costco.cdm O Is ® tc O " D41i%.2025)

211


https://en.wikipedia.org/wiki/Retail_stores
https://en.wikipedia.org/wiki/Retail_stores
https://drucker.institute/company-rankings/
https://justcapital.com/rankings/
https://coalitionforinclusivecapitalism.com/epic/
https://us.pg.com/ethics-and-corporate-responsibility/
https://customerservice.costco.com/

sdud MS RMY stz sk  fsylsd wjMmWisddzj lsdzd?
ddzlsj toj Mtseo Odzdz'CAs 3D RAB O dg@A H OZO d B IsOYJ ts¢
BscOjls tslstsBtcOy Ols! MeowrLd dIiYHE L Oddzls]
dlsr 9 0OdzO 3 WOCIstste O: M smtse dets s ¢ sd
ddzls j o j Mtso Odzdz" = Misstesds, oW BBsy o dzd W dzd 4§
LEzdz sOIsT Csdif Odzed d d o dzd W dzd J L Oddzlsj te
dzls jtoj tso Odzdz' | flststetsdy , Ctlstste’ j, o
Zdz' sOIs™, Csdi3f Odzed d

eBjiIkru)r

ltejHisOadzv jlsfw yjdzj MissBEOL d &3 6] H
tcCtsotsHMmIse s IS tcOL tcOB B Ilgfjils sSHE tfis s @dz(g
LOddzls j toj Mtso Odzdinthe i dndsjtsdedsfif O tesfid2 MS dn
st ¢ Odzd &z® ' PgtsosiH U j M S tsRigley DY Rivdy & s0dKeeffe D.,
¢ sdzflz dz' Is O dzls Bain& Compigty{@ dzd ds OC 5] tjh jdzdj Mils O
o tojOdzdL Oydd MsteOljcd?2 tsmMmd2 M2 teg
LOddzls jtoj htse Odeder B MlststesdzOds o dzOh d 7 dzfe ts fiyfyc
ftosfmists HsMiss2 datsy toj M jjdzdijs.L HOE dgf @dededd,ls | &5l
yd dedztsfls d Motsdds LOddelsjtej Mtso Odzdz” 5 Miststets
toj OdzdL Oydd, MbsOdasowlsmw Btsdzjj kM jh dr iBq
Csf Odzdw i Mdedy O sy tcdMSd kZAatsHO Cdzdj dalsts
fslsjtctedHtsafizo j Mfsstetse, BN jiise jdzdzr o ftetslsj
d dOtekh jddvw Ctdtikztej dydd. JeBB2 dL 1Isdr
Csif Odzd d .

SOC YsCOLro0jl fOCdCO Eftsdvdhklsr o L
BjlssHO MisteOlsjecd2 L Odddy] tisiPszsO dzdzcie shitsls tststs
COfdlsOdzdL Oydw BdLdaj MO dzj fdedL d dzOf! C
fjtej dzsimddzdf: . tEkStotsHflsots S B Odzd 2 dzj |
Odz’ btekzdL B3Oy stsm®tsj ded d

[jlssH MtOlsjed?2 L Oddasjdey dntsdy Otffadas ¢ s 5t
sdz BT &zO 9 Cdzt yj dz, MlsOdztse d d&zpw yJ dzj dzOff .t Qo dz
ofd sBBd "] MmModHjlsjd Mise B4 Is ] b5 dedptishigds/di d
Hy dzseoz dzOf tcOQo dzj dzdzets s .

] J T XKBJ WXB
1 &zOdzh Ote 5., [ ' sbdedetste [ . vftQodzjdzedy 5 vy dzdesmlsw
SHddz [ . R. Aj dzdzsmisdzBBH JfdkitEtsa1 Oded B8 /L /dzd Mo tstsf j 2 MG 2
&zokz ¢, 20G.172183." 3.
1 Blstses ALY UjdzHjdzydd t©OL o dIsGB stddiaids tcfp 3P Kz D tc df s
XV dzOy(d ts dz@fcs Q2] ydp@nf wscdets € tsdzelh j toj dzydd M d3j 3 H 2z dz
1 4 Isj tg B023a6198202
4. Freeman R. E. A Stakeholder Management: Stakeholder Approach. Marshfield, MA: Pitman
Publishing, 1984. 296 p.
5. Koller T., Goedhart M., Wessels Baluation: Measuring and Managing the Value of Companies
John Wiley & Sons, 2020. 896 p.
6. Svendsen ATheStakeholder Strategfrofiting from Collaborative Business Relationshipsrrett
Koehler Publishers, 1998. 224 p.

N D

w

B3Aboutus URL: https//www.healthtechcom( H Ols © s BO@d.362928d W

212



7. Rigby D., First Z., O'Keeffe DHow to Create a Stakeholder Stratedjé@vard Business Review,
May/June, 2023P. 6271.

8. Rigby D., Rrst Z., Francois F3 Steps for Creating and Implementing a Stakeholder Strafegyard
Business Review. May, 2023.

9. Rigby D., First Z.,006 K e &®f A Reactical Guide to Designing aStakeholderStrategy.Harvard
Business Review. May/June, 2023

10. Stakeholder Strategies. URL:// https//www.bainconyinsightdmanagementools-stakeholder
strategiest H Ol ® tc O " 24dEg[2025)

213



ur s: 5 1 9ELZIAsEificign G31

YBY XBT EJj B! EijJ] 1] 7Y BK] EIJIJE,EI,'
jKFTri | JE' FKE) ETBERITIi | JE3J
i Er BT L! | XWNijJETE! BUT | JEX3j E

RoOOMzEe [[Olo fjo u. |

MiskHj-des TEMO BOcdMmistcOlskzter , COWJjHEGO ¢CCBdsdid ¢
[1uvuv dd3. 1 . &anovmikhailes&ipajl.com
HisYyg dzls, HeUsj.dds , SOWJjHter cCCtsdzsdzd & O d steG OC

f1uvuv dd3. 1 . fMatveevs@nig@rdzO ,

o dzdzsls Oydv . MlsOls! j COMMEOtedo O lsw s Isd &
BOls j B3O v M Grizzy  tc Ofytej I8 Pdz dets?2 fesdL o tsH s dz
fets] Clsdzas? oWy BOERES | Oz HePB B Odz0 Y steBOddL 5o O
fsMsOdtso CO tflsdBIL Oyddedzs? L OHOYd, Bt HJ dz
f OtcOdi3j steso, ddesy jMlsets dzidLo jMmlsdzr 7 d ©GteOdac
Wikdlydw. 1 tetso  HJ dzdz" | tc O g b ®Hzd dpj 2 AsHtsdz! L 50
flesctcOBBOs 8 Gdgdhy 6] HOkdD 7 CsSdStk]jlsdscts §jH
Sfte]HfaRdAsyd ] L dzZOydlsj d desets HdMBOkZOdMO o O

Ydzj deteds J€X tedsOdzif Sftej HY dzdls! dRjsMdimy il ]t
ftesdLotsHdIsj dz' detsfyls .

sdzé ujor j Uhepmaf@dvyisdy, ftosdL o s@EHsPIg,dzdzOY M
SEddqLOydy, Ol Gokdu] e Or s d - ded cej
ftesdLotsHdIsj dz! detsfils! , ftetsy ClsdzOW C sd30dzH O.

Development of an optimization model for calculating the maximum
possible productivity of the project team of a large audit company
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Abstract. The article discusses an optimization mathematical model for
calculating the marginal productivity of an external audit project team. A
formalizedformulation of the optimization problem has been developed, many
variable parameters, many unknowns and constraints have been determined, and
an objective function has been constructed. The calculations performed using the
linear programming method based dhe example of data from a specific
enterprise made it possible to determine the presence of a significant imbalance
in the distribution of the load on the members of the project team and to determine
the available reserves for increasing productivity.

Keywords: enterprise, production system, audit, optimization, mathematical
model, linear programming, productivity, project team.

214



I Trrry)r

l EmMdzcedwr ttsMisO B ¥ B BWL Olsj dz' daks
fMHOyd Wd dodhtsse 52 slsyy sdzsmisd, ftotsdL ®SH
cOBSlsOE hdn o OkHdbtemMSdn fwjHftedwisdwa,
YOSkttt EMyjRnO 1Isdn Gtc OdfizPdd? . ©f Hi K
stecOdzdL Oydw tcOBBls 9 OCdr ftosj ClsOn dzOY to
Motsjotej d3j dadets d COyJjMmlso jdedes o' f sdzdzw Is! 1 to
Mokt dzd s [ 1] .

A jdz s ZOMmlstswh jets dMfmdzj Hise Odzdw W o dzw j
BZOIls j 3OIsdyj M¢ 52 BSHj dzd H dzw tcOfmyy sO
ftoesdLotsHdIsj dz' desfylsd ftetsj Clsdets? Gk, §ts
tcOMtf toj Hj dzj dzd § stcHseor 7 tj Mztemtse Mdsd 1
[ Mdes o 2O fkzls! fsSHARBHO L OWHdeYs\ @Gjddsigad tc B8 o At
BsHjdzd dddj Qdsets ftosctORBdtctse Oded v, Csls
ftoesdLotsHdIsj dz' detsfyls! OzHdbsttMEts?2 CdBOdzH "
LOGtekzL €d t©WOLddydy » SOl jlstsdsd B j Andkty dgtsfdOdfiag jfi
toj Mtemdz" = teteOdzd yj ded? sy mmMo.

} tod d3j daj dzd J BO§ BOLJyj ME et BsH § dzd t
OkzHdIststemC d d3d ftetsj ClsOd3d tsB tsfidzts 9 O dzdzts dzJ
fteOCIsdyd MSdn L OH OY: sfted HJ dzj dzd § st lsdd3
COYHB2 CoOkdW S Oydtsdadets?2 CObjetstedd; Oy
toj Mtemtse d Mmdedy jdedy dej ftesdLoBHdIs] dz' dz" n

Kij)] 3B rtETIrjiBer | 33irtEfBU| L

] ©OBCOR OBl tOMNMBOIteds Ojlsmw Hjw
Ctokzf dzets? OEZHdbttMEts?2 Cdif Oddd, o' f tsdzdgw 5 |
Wddodhses 52 slyjlsdtsimisd Cwkfds2 Wdod .
tOMMd3OIsted o O d3tsdy ity = Callgfiji W gz as .fy W

l s ClsdzOY CtBOdRHO Wtttk jlshmw d&zO f j to
d t©OLdzZdyojlmy (5 oW jmMhdsdod ds2 f{sHGE
EftcOo dzj dzyd MEsets owLHj2Msadw. stsd3OdzH O ¢
M jydOddmistses:  Olsdzj tetso j(es)s, (HJte | ¢ IS ge
OzHdltstctse olststets? COljaetstedd (A2), OkHdlts
0 [2].

1 O t df. 1 ftoj HMlsOo dzj dzO f totsyj ffndaC
ftotsHj Bsdhistedicse Oder 150" ftesojHjddy Ok
OL dzd ydz' » cekff M jydOoddmstss dO tOL dd yd

7§ sdzdzj dzd 5B OGO dzscts OHISO §toj Hizf
OBl ft5 Yjls' ey i3 fshdzj HiSo Olsj dz' dz' o ¢ sOf C
Mydudvdui mecdj LOHOU], Ibtejslkzshdj Eyofmisdw

215



I AitHds?2 fslstsC JTEBHdZJS?l
OkH dIs s ts fi) G- o' { 5dzdzj
fesj Clstsp Cusmaimers ftetsy Clsts

D)

|
N Jran L -

[|1Naptrer [11Qupemor [!]'.'e—e;.—e: [ ) EEEEy [|JAccucTenT

{dMm? tByj MNdO" &EHj &2 ©OBGIE' § &&O

Yd dz2¢ O Cdzd § dzlg QO i Idrpdsiy deAd@sfo jO difdtg
JHOOtedIsj dzt dgf » ftesyJ HEztG: B st
gw tdm$tse, ftotso jteC O dzjL Qo dHf

1L IsOf MtsedzOMtseo Odzd j d@3 EMmdztse d 3
@ IAHtaftdso@j. H j dzd §

] dzOdzd tets 9 Odzd § Ol waf 3@ o =2 5 YsiC
yos hd2 Wsteddd tetso Odzd § M ydodzdL dtese
OB BIsC k2 HilsOdz! dzts?2 f tetsc tc Odzdr OkzHdIsO
Hydzjdedj HJtejydew ftesyjHkzte d oBjlssHE
COf 3. ltwsojHjddj IBPOYBELEEg O Gy HfSK EH{ 4
j Ccbhtttsets OkHdkBMSOWw ckzffO Mtse(d
OL Olsj d&z lse O, dmf sdz’ L zw tc G dptists Hots@ LOd#EC
jteOYyd2, Mo jtlk HOdd A, O&Od&dlduj MSd4
ClOf 4 . AStod3d tets o Odzed § dstsetsotsets Ok
Y IsdetOfglg deh 08 h d2 1 IsOf, dzO Ctlststotsdy BB
ydodz dz" 2 tslyjl d cetbseadlsmy OkHdltt
ZzOMmMser 9 OjIsmw M € dzd j dzls 5 3.
1y 1 IsOfr tc OB sl s figdzjff HstslzdY Is\jdsiipw dzts L dzO y O §
HEs hd2 110 dz2OyddzOj Isfqw § sfdzj eotfifjtsdzyC
gfir s ls to sl fivoh o j fipw ¢ stftej Hj dzv dadats
O dzdzj dz' dzts. [ OdzdzOW MlstckzCIsktcO IstciBlzjls
z
H

o)
(2}
O]

=3
[EE

FE® T—0ain
w F+~0O0Fg B S@FEEHE SO0 FTOTA
F"RLA2°"&
— g mwwq_.g_u:;
\J )
© Brg
F=3
N

—. N T

Qoo

teMse d dzOctwkzL Cd dz2O Ctsdi3OdzHEZz Hdzw tsBj T
so'n tjMEzmse .

L B N W R v N v N v = i
NS & N+

[T

MET DLT!I T BUWULT!Ti LT ETTI ] XETBW| L
dzv  BtsH | dzdteseo OdzdwY sy MMO fGtetso j HJ dac
zd fodzyj d” MmdjHkE"dj dMatHd |j HOdd |
iICStsdzd yd Msoets MilstclzH dzd € 59,
TWidzH tOBtSYjets otcj d@3j@zd ¢
i Hdzd s dz' dets s d bttkHBj o
feso jHj Y OkHJlO.

] v OB dz. 1 ftc] fr] Oo dzj dzO JdaW sSted3BOYd W
WOCIkduyud mMéd EyoOfmlsekzehdas dO (s Cilsd d W

Eyomlselze h d A
OYHBGEB MBIstclzH
Ctsmis! or ff tsdzdz

216



MslteHddCO o Ct®OdHj. [ Odd j & WtdHj ot
ClseOw dhyfsd LEjlsMy HbY Codfdjchdses
COBBYJEls otej d3j dz O dMidzj HEZj Bsds OkHdltsts

0B dZd YO dMOdedj fYtesjCldr 2 toj Mkt

. LGk ff' MbbikH k]l
e D |M | S | A2 | AL |
AOCEqu] MS By
stz ddsse| 1 1 |12 1 | 10 1
uJ dz.

ANBdzH OB BYJ (
COYHBBGEtsE Misly

ctekzfqdj j,

yomtse/ €9 Q
J v OB dz. 2 ftwde jH]d H Odzdz" | s ¢ tsdzd y
SHdsoto] d3j dzdes f o ded 3O h dr EyOMmlsdy o OBt
RdeW stedzOydw ftcj HiflsOo dzy |d4O, oc wjdHY BPJsWY QT
gdaW stedzOydw t CtsdzdyjfMmlsej MtltczHdd C-td5 ctolz
L IsOfj ftesojHjddw OEZHJIO.

OB &dUOBEFENYT [StsddyiMse® MulstkzrnddSss dL
fodded 5O h dn EyOmisd) o ©OBGKOS dO

80 100 | 240 | 480 | 480 | 320 280

Jtekeffr MtslstczHddC s |
ClsOfr
P D M S A2 Al |
1 1 1 1 ) I T T
2 1 1 1 2 1 2 T
3 1 1 1 2 1 10 1
4 1 1 1 2 1 3 T

RfMrtsHdzr &8 ISOC Y| wWodzwe Isfqw H Odzdz | s H
tcOBtslsdzdCtso dzO COYHBAR 1 IsOfj fHtoso jHjddWw
Hdzd Isj dz' detsflsd t©OBSls ftetso jHjdzO 1 CMf j tolsdzOV
stcj milstsyj ydes?2 wyj dz€d PERT iewAechnguenp[m 5]Ev al 1
CCMmY j tcls dzOW ctezf § O mMsMmissw dzO gL 5 Co 0
ftedded 308 " dn dgj fsMtej HiNlso j dzdetsj EZyOMmisdy o
BIISBHO § sdZEywpdd EoisEtsdyuyd dshisd OB ls Mk
ftd HMIsO9 dzj dzgdzOW o v OB dZ. 3.

vOBd&zd N OIsBANYO |Hdzdlsj dz' detslsd tOBsls MElstelH da

ckor | [ ddlsj & desfls! ckffr Mt
P | D | M S A2 | AL | |
1 10 | 20 | 50
2 15 | 15 | 90 | 120 | 120 | 100
3 21 | 25 | 60 | 300 | 300 | 280 | 260
4 20 | 20 | 30 | 190 | 80 | 20

217



H Izq;'lsisds 99 JHJjdzdzr = tsBliBe daPtydedef dzd W dztf O g

L ls Q1R Brls! tftejHjd 0o $O0C KOS NHEod d
qd My & d LBSO%dW oMin cobzff tjmzemss, L OH,.
LisQy jl j defte@fggpyudlisr o Oj Isfpw 5 Wistedkkzdzy [ 6] :

O I Ad 8 1)

g4 Zyjbtd 1 Ists?2 W istedilz delts BHadGBISS)IsdR! ddzttsimlstzts 2
sOC 2 MmdMmisj Bf BftjHJ MYy COC MEzBRO H dzd
L @i O [5]:

o dmf sdz' L s9 Odad j O3 HOdzdz" =, ftcj HMNIsOo (
Hazd Is § dz detsfls? o' f sdzdzj ded v tcOBtsls dz® + sOf OR
Yls ts o fmj tcOB SIS’ Gtelz {f MslstczH dzd € 59 dz0

Hadzdls j dz' dzsfyls' ¥ 1 sOfse fieso jHj dfY LEAOAG Iszg
Hdzdls j dz! desfilsd ©OBGIS BlsHjd dF & Msltekh dad S &
@O { 5Of0On ftesojHjdd" OkHdkO tLOMMydl' o 0]

0 OGo h o

CGHYjTstczHts ] BE BMIs! o' §f sdzdzgj dzgdv OB MBI d2ZO 1 O

O T ydmdzj dedesfls! A58 s € oz dpdEds otzBiOf | f oo j
OkzHdIsO;

Ginddlsj d desls! o  tsdzdzjtsaf e tokOfisfigls « dgad kit ¢
fteso jHjddY OEZHJILO.

[ Odedz | 15 Hdzdlsj dz' desflsd o' ff sdzdzj dedw tcO
or f sdzdzj dzd" OBl fjHMISOs dzj dz7 o IsOB dzd Y

vOBddu@®dE,) & dsfis! d bkhHsj BSshisd o
feso jHjdd" OkHdkO

¢ s o [ dzdlsj dz! dzetsfils! { stekHBj BS sl o f
: OB SIS dzO 1 Is ZO0 { OY j i
‘YR @B . YOt 0, [-wQfitsoe ]
1 50 80
2 120 680
3 300 4066
4 190 590

1 s fmdzj f sdzlz Y4 dzd W dfmn SHdz n H Odzdz" ~ B' d
btcHisj BECdds + SOftsd3 ftetso jHjddw OZHJIO wo d

[ dzv or wodzjdegdw ftetsBdzj d3F ftetsdL otsHdIlsj dz
dMftsd L so Odz0 fdzj HES h OV W istedBzzO® HdzW tcOfy
LOctcR:L €GgizY fnslstelzH dzd ¢ 59 :

Q UUH
of 5 T

218



CGHQy T WOCIsdyd MSOwYw fHtesdLotHdIs] dz' desyls! f
LOWOtsC/ jH."Yioldtd gy slgddz€ sMisiIsOf O  teso' Qi j ded W
Hd 2Mlsadlsj dz' dzr 2 -8B/ dzel tc ottef)rd3d as IS gtz Hnddf) Soastats; ) Is
MslstckzH 48P € twdc zjf § r .

lted HjlOM dzsd3 OdzOdzdL § tOMY tod HJ dzj dzd W

9" Woudag@adIsj dz' dzf 2 HJMB OdzO dzf). st WWdydj dal
Hisfisd e Oj Isl ,L0d5QyjwEfy ftejor hOjils Ctedisdyd ME s
@ jtojctozL S d dzj Htsf)ls Qistpsdzl oY totfistg t€ dsLABSEH f IS

.—5’

R L Issegts WOSCIO MdzjHEzjIs twH dzj ¢ OlIsd o dz -
1T koj dzd ud dzd J edmMEO fGtjorhjddw TfMtetsS
fJtejGctelzy jdede" §| MlstekzrHdzd $d dI3selzls dzay kM jls
mMesCd, vyt ftodotsHdls ¢ dzjor fsdzdzj dzed¥ HEsE
fslsjtej Cdzdj dzstso ;

T g0 jdedd C st dang i ifidsdd ¢SiOajtddIdB SIS ¢
MslstelzH dzd € 5o d fMmilstej MM, 9" L o Odzdzr 2 dzj o sL C
OB, MfsMmMseBMmiseaktls ttsMmisk dzj EHBoO dzj Iso st
Myjudodazdmistse ;

T Mmdedy j dzdd S OUflge @ OO fH dusifls O dztsfyls+ © § H
OzHdlsteMCdrn ftotsyjHEZteOR, ftosflkzMCOd o O dz
OzHdlsteMS sets L OC dz# yJd ded v ;

T dedt WWJiCIlsdoedatsy d My tsdz s ldsp jOddzdde’ J te J Sdzideif
Mfdydowzdmlsse d HsdmMf sdz! L 59 Odz" , 9 Ists 9t
ftcdotsHdls € dzj sflsdB3Odz' detsdzz e OMY tej HJ dzj ded ¥

vOCdd3 tsBteOLtsd3, OCIsEzOdz dets?2 wodzw jIlsfqpw L
ZOctelzL 6 d dO (s Clsdzlze Ctozff 2 d tftejH,
ftosdLotHdIsj dzt desfylsd f klsy d3 f tod d3j dzj dzdv dB3OIs

GEX Bi | TETBUUBL! jE3JBIUET | B! T BT Bk !!
t OLtcOBBISOdRZO WsteddOdzdL s OdzdzOW {f tsfijls Odats o
Hjlsjtdsd dzd o590 OdzdzOW BtsH j dzr tSyj deSd e v dz
] Otc! dielkzj 3" &3 § OtOdsj stetsds ©® HOdzdets?2 6O
LOGtkzL S ctkzftfr MmMilstolzH ddjis .1 tesstgLCHsidzs\Pd ja
or ydmdzw jlsmvw 5 Wosttdlkzdy (4) .

] OBl dMitsd Lkzjlmyw CstWWdydjdds L O
ofMmi GmMsOd d'j ojddJydd ©OCYJ] BkZHEE {6
L dzOy dzd W . o

]l SOoyjMmbej yjdzjos?2 WEdtydd dPsd Lizj
OzHdlbteMSs2 SCd@OdH" dO0 Ctkfdts? ftosjSlsy

v - ¢ 0
0 @ Q ——— O awud v
B w®
stejBlzjlsmwyw dzO2Isd BOCMddBOdz dets o tsL d3ts ) dat
UBGHO dm¢ sdisy BOC M B3O dz! dzts o 5L BEHBS J L
sftcjHjdzvjlsmqy COC:
0 08 I AgQ £ © 8
O 08 AR B 006 ?

219



A,jdz,jaOW Bl ygdw jIs fsCOL T 90l Ctsdzd yd
Bsy Jls BBKLOBBISOI! Ctd@3OdZHO fftod L OHOdzdzesdz €
(fOtelsdy tor ). [ OCMdBdL Oydw 1 Ists?2 WkdSydd
LOGkLSE tjMkzmse .

lted twjhjddd SfikdidL Oydsdedes?2 L OHOyYd o
S6tOdd Uj ded v :

DO nifteiH]d d2Ov ftesdLosHdIl | dz detsfyls
slsted yOlsj dz' dets?2 d HBdzy dzO B' Is! §dsydlsj dz' o

QM Q piC i WWdyd dzids 2L @aedA i d fisistelz H dzd €
B Is! wsltedy@pj &zsdg fidzdftcjor h Ols! L dzOyd ded §

3) dL. ftejH"HEMjEeB EfMmMdzsedw MmMdzjH@jl, v
MowL Odz M f OtcOBI stcORBd Htekzedrmn ctolkzff MmfJyd

N B o0® £ "Q EO chs
iQ B 06 ¢ X

1 jtoj2uHjd3 € ydmdzj dedetsdslz tcoj h j dzd & W ste sz
oyd.

I TWWET! XM kT r! 31 ] 3ijEIi | TET B
] 1 ] T BK] EJUJEA! 1t ETTIH | !

dhjddj LOHOUd 6sfbdidLOydd idigtsdsiHaseH d
Qdzsets feseteORB] BE g Oy v dzd izl ) WO i dzj
j 2 dz" | ¢ teOded UJ dad v . Yy d dzj dzdzts § t6g " J
zdzj des 1 dMfsdz L so Odedj &3 IsOB dzd ydets G s
j dz

dwe. 10 (dfm. 2 fjHmlsOs dj d ddimls |
di3d, ded dd oy dntizgiey &2 WhkdSydg 2.

00NV W

10

11

12

15
16

17

A B C D E F G H 1 J K, L/ M N O P Q R S |T u \
Qo - akTveckan Cpeaxan Cpeauan
NPOM3BOAMTENEHOCTS MaTpuua ||aij|| konnyecTea EDTDleHwKDB n3 rpynrn:u DﬂHOBDeMEHHD Matpuua [|ijl| annTensHocTh padot ANMTENEHOCTE TPYAOEMKOCTE
npouecca, MPHHAMAROLIMX Y4a B pabor: aTane i, yen. COTPYAHNKOB M3 rPYNMbI j Ha aTane i, yen BBINONHEHUA paloT Ha BLINONHEHNA paboT Ha
npoeKTOB/kBapTAN aTane i, pab yacos  3Tane |, yen-4acos
1 STansl i P D M s A2 | A1 | P D M S | A2 | A1 | | Ti Li
1 1 1 1 10 | 20 | 50 50| 80
2 1 1 1 2 1 2 15 | 15 | 90 | 120 120 | 100 120 680]
3 1 1 1 2 1 10 1 24 | 25 | 60 | 300 | 300 | 280 | 260 300 4066
4 1 1 1 2 1 3 20 | 20 | 30 | 190 ] 80 | 20 190] 590
Nl - haiTuyecKoe CymmapHas CymmapHaa
AnnTensHoCTe T TPYAOEMKOCTE L
KONMYeCTBO COTPYAHHKOBB| 1| 1| 1 2 1 10] 1| 17
Tl A BLINONHEHNA PatoT N0 | BLINONHEHNS pagoT no
2k S 1 npoexTy, pad. Yacos | 1 NpoekTy, Yen -4acos

Fj - (hoHa paGoyero
LR ES 0 80| 100| 240| 480 480| 360| 300
COTPYAHUKA B Fpynne j, paG.
Yacoe/keapran

kadpj - haktuyeckue 660 5416
KOIPPULMEHTEI 3arpy3KH j-

To pecypca (j-of rpynnbl

Q" - npeaensHO BOIMOKHARA

POM3BOAUTENBHOCTD HeuzsectHoe Tpynnbl COTPYAHHKOE |
npouecca,
NpoekToB/kBapTan
1 2 3 4 5 6 7
ksj* - npea
08 | (e

ko3dpepULMeNTHI 3arpy3ku |- 0,65 | 0.63| 0,75| 1,00 0.82| 0.67| 0,68
ro pecypca (j-0i rpynnl

COTPYAHUKOB)
tdfmi OBsYd?2 ddmls kOB dkduydscs tjHO
220



10 tdm. 3 ftjHMsOodzj des HJOdZSEe BB € 0
9nBH ftesdLotHMISe j dzdzse s fesy MMO fsmiskzyf ©

Mapanerpes nowcxa peweru X

>

OnTuMUsHpaBaTE Lenesyio ByHKkLMmo: | SASTE

Aot O Makoumyn O Murmmy (O 3nauenns:

tenas suediki nepemeHHb:
SES1T

3

B COOTEETCTENM € OFPAHUMEHNAM
SAS16>=0

SESTT:SKSTT <=1 AoGasuTe
SESIT:SKS17 > =0

Caenate HHEIE 63 OF

BrugepnTe TIONCK PEWEHUS ANH. 33334 CHMIMAEKE-METOROM Napamerpe
nnnnn A peweHia:

t M) OBOM) S’ dOHMsEs26¢d ¢} s5dMS t,
dzd
]

{jLkd O™ 1]

hj sflsdddL Oydsdadats? |
jLizd OIr tjh j dzd W
B

w
td SLotsdzvE s MHj dzOls+ o
Hdzw B Jd Mt Jyd ddw Mz d o Oded v € dB[djAZIs s 9
fidtejcetelzy jdzr: St WWdydd dzsr L OctekzL € d ttOo &
J tejLEzdz IsOIsj BSHj dzd tetso Oded W fsCOL Od
feinftedwisdd tj Mk’ dzf fssLetdvesls HMIs
0L=1 ftesjCls 9 CoaOlsOdz. [ OCHdBOd ds o 5L B
CtsdzgOdzH ' ftod dd3jshdnmw O wQjsifizdadnCEnls fpsMS OO
fjtojctokzy jdadze" 5 wodzv e sBY B OL HBBEER O dad
fsLotsdzv jIs tsBtsfydatse Ols ftcOo dzj dzyd mS sy !
toj MztemMtse d MBLHOdd® twjLjtcotse HdAzW HBMIsH?
ftoesdLotsHdIs]j dz’ detsfylsd .
1,40 1,27
1,20
1,0
100 o o0 0’96075 %
0,80 0.6 063 ’ = 0,68
0,60 —
0,40 =
0,20 =
0,00 =
P S

Ug'\étjqr fT]ISLStGIZHdZdQISE)

mkL fi-% OCIsdud MEdd ¢ Wigetydig by B iy @te sz
MsstelzH dzd § 5o )

Bki*-ftoj Hj oz des oL Bty dz' j -6 W &g iyt B bl
Cekffr MmobtekzhddSsse)

tdMmAOEsdudmMétsd d ftejH]jdz degs oL ety da’ § ¢
©j Mkteho

221



Il HOdedats?2 dBBHJ dzd dzaj EZydlsr o O0jlsmw HJj2Mis
CGdzOo dzs?2 L OHOYJ?2 B"™ ZO tOLKLOBBISO dHJ Od
or fsdzdgv s MW dzj sBoBSH®BE] Ctdduyjhmset it
eBjiIkru)r

Il MkOls! §j woOmMihdislstej des § ted d3j dzj ded 4 BOIs]
BOC Md BOdz! dets o tsL By dats 2 ftosdL otHdIsjdz datsf
mMdMmisj &3 fts COLOdzd® Efmdzkz ¢ 9 sB dzOMIs d
dlsjtodzd dzd tctso OdgdzOW S H J dz! fsL o tsfipygdbOlsor v
sflsdd3Odz dzgz¥ L OctekzL Sz HdzW tOL dzdyder = COlsj

[ sH ] dz sddi3dL Oydd disydls B ls! dMmf tsdz

]
cjL jtcotse (s
it cOMmyftc]H]

dLotsHdIlsj dz desfylsd ftesy Clsdats? ¢
HJ dzj H
SlsHjdzt dzg = MY J
0]
q
s

dzdd WkdzCyd2 ddzd s t5dzdad L
dodzdmistse, @) &QLMYdH ddej " jsdz
HdktstemMS dn EZmdkze.

HOdzdzts 2  d3tsH j dzd  Btsy dets  d M
ddelstclzdzj delstso s ftsor h jded:
yi mMmi fdteseojHjddy OEZHJIO.

L
J
Y
stecOdzdL Oydd Ok

tiLkzd kO
By esfedwisd?
CsROdzHT o 6

Isr

e] JIOXKBJ NXB

1AOdz €5 ®. | . sdalstetsdzdzd dz¢ o ftotsyj MM odejHtoj dadW™w ¢
s 5 dzls to ts dzdzd-dzd . HO 1 2.

2mOtedlssdtso ® s. 1. uvittjksduyuimMédi OMY20MWE™. OX H({{DV) ./

Td. -38.3

3.0 ctesdzddz® [ . R. uvjttilsduimSdi d ftdS&OHd j Of
/1 AddzOdzf)r @ Isj GBI " d ifste 098] § O.

4.1 Odgd dzj dz€ 5 1 . R . [jlssHdS O ftotso jHjddW 9 dzj hdzj &

/1 1ERcOds)eMSd2 bkujl o B Hyjlsdir2D104 .da S eS&WH) ey M
5. tedzse ¢. R. CCisdbikyiha®0: C@zm@dg,m@ 2002 .

6. Olsa j o 4. ] ., ddzy SMyio0O . . s COzsoa © . C.
BROSC Md 3O dz! dats 2 ftosdL oatsH dIsj dz dztsfnlsq’ 5 H dzts dzts d3j dz$ dzO |
Rdzdztso Oydd o BjdzjHyds@@elsj, 2025. -~ 3. w. 42

222



L $21.391.82+311.3, JEL Classificatio®38,L96,019

Gij XB 1T L j KE] T TET3J7T T
EXI BT BK] 4! XBT T ] J) L J !
jFIF[EllMU[jBK[A' UB! E3L
3T Bi BU3)] XET BUWE3J | !'TriirJs
s Odzére. A .

WyOd dzd ¢ OB 5160l st d dkalyugBa@ymaikcsm kalyudai\Ramidsru.

SlsOyldw . MisOle Qi dsOIstcd 0 OF s Mtz § oD i A
dLotsHMmIse jdedzs? HjWIsjdzt desfls! 8 [ jyHEdOGSHd
). Ws ¢ ifdeafidyifiviz) dzgiap Ctedlsjtedje B OdzOdzi(
NI KO) fted teOMftej HJ dzj dad d LOtcOls B M HE
SBEEOIj dzl dzgs?2 HjWIsj dz detsfylss & .

yjorgj shdz8 @3z ded C Oyd d, MisOdeH OtslsdL Oydw,

Production activites management of telecommunications
development and standardization organizations based on budget
balancing criteria

Daria Kaliuga

head of the Laboratory of The M.I. Krivosheev National Research Cenfrel@fommunication (NRCT)

Abstract. This article examines the management of the operational activities of
the International Telecommunication Union (ITU), focusing on the application of
budget balance criteria in the distribution of costs between its core and auxiliary
activities.

Keywords:telecommunications, standardization, ITU, buddéd.

T Firwur

] Ekfmksedwrs ddsBjtOddLOydd tf SO fow
dzhmiste d3j delssds W o dzw j Is iy dzj Hts'Odal O%s Is d dz®y d W
sjdzj SEBBrdzd S Oydsdeds 7 sjodesdzsed?, SCthtstl

flsOdzH OtelsdL Oydd Isj dzj S sBBzdzdC Oyd2 dz® dsj ¥ H
[1].
) sl sz HjwWisj d desfls! d3j 4 HEZ&OGEH d -

cOLoadlkdw d MsOdHOlsdL Oydd ([t &), LOdzq’dé
Hjwlisjd datsflsd ML HOddj &3 d tOLt©OBBISCS2 f

223



sjrdsdazsed?, dd&3dj s tylJ dz 9 Oy dzts § L dzOyJ o
sj dzj SEdB3Bzded C Oydsdzdese s tor dgC ©. 18 HYJIsr [t
3GPP, ETSI d Ht.), t©OMEBHEj® j dO ©C
sjrdsdztedui MSda MIsOdzH Otels 59 , dz' Wdlis & A3 edz ¢ dzfif&
oL desMmso J ) d G tsH dzts E{f &zOydoe ©j d3r = Ydzj dzO o3
dmftsdzr L so OdedwY BEHYJISO [td, JeB yjdzj otscets
ff sdz' L se Odzd ¥ d&zO thdeseodzz® ftesdL otsHMIse
dzj ¢ sd3dBz dzd ¢ Oy d sdzdz’ = € yfijls O dgs tekOEEN, d tc 5@ O di
fsRBscOlsj dzt dz2" sd L OlstcOlsOBd [t & BEHJjI L O
LtcOBOIr 90j &3 n MIsOdzH Otclstso . ) MlsOls j
dqLotsHMmIse jdadzats?2 HjWisjdz desfyls: s [t u dzO
j Clstesmo wdgd tS(fifdetsfe)] Ctdlsjtedjo MBOdzOdMJ te
ftedHjdzjddd L OISOl o0 thdtse dzlzs ( Mis Ok
Zsdzscd?2) d oM sd@BseOls] dzd dzze HjWIsj dz¥ dzts
GijXBT I T ijXE]TTET3ITIUWER!' TTLICT | I
Vi tcOo dzj dzd J ftoesdL otsHMlse j dadats 2 HjWlsj dz
¢ sz H-Qtzf s o ftel HMNIs Oo dzj dzdz" ~ ¢ Hd3d dzed M Is
smikh j Mlse dzv j Ismw dz0 tsefnfstatsa Hi-Q tiz g tesizs ) f outided WH
Vstediddtetso Odzd W S tsdemMsdzdH Jtetse Odzgdes?2 § sL dydd
LV ¢HBdddMisteOydd Mmeowird t smfdd JMis! ISt
fsLdydd s fteddwisd® BEHYJISO [ uC dzO0 tsfdzts
- I BHHj Y Ol ftoj Hdztsy J dzdz 2 Htetsy SIs BB HYJ
O9BLHJtY Ol! Mw sls BHBBtjddw B®* HYJjISO;
o' Mk dls! Hteslsde ftoj HAzsy j dzdese s o5 €
rdzv orettc® osLrdydd s Hfteddwisds BE HYJ

(6u) (sMMdd dmisd Lkjl o&j0ddLd Scksia’
Ciedlsj odw:
- Mkl jCIsdo detsd BBdzd dzd J mMfdydodzdmistse,
t simmdd;
- dzj L B dzdetsiylst o L dzsO -y defnded df # €.0C ¢ 5k

I stz ¢ diHMSOKSOR dj - OdzdL d3O W st d:
ﬁtGiSJQISIZ BEHY JISO ,[uc mMts Mststesdz ¢u t smMmd
OHBddzgd MistcOIsdodz' 2 @ BHABH, tsfydzts o Odzdz’ 2
ftoddd BOj &iB" = MY jydqoddmsodd ¢a { sMmdd
- Eydls Itsdzr €5 WOCItsSteO dzj L d3j dzdztsuymgiddz® L d
a0
dzd &z yls j dzdzts iy ls Stcj Btso Oded 2 dzOyd tsdzOdz! dz
Hstetsy dzr = € Otels (rs) o Bd&OMIsd Isjdj s
fsrdydd It sy Slslz B¥*HYJISO [ uC;

- slsmizlsMlsedy EydlsO dzOEzydzets 5B tsMmdatso O dzdz
cOLodlsdw Isjdzj Ctsdlsdslzdzed ¢ Oydtsdzdz = Isj - datsd

- smizlsmMisady §teso j H jndsdsy d3is tin dz<zs ¢ ts dz@dizOctis|
BEHYJISO ftod fsHetslsoC ] ftsedydd de t A
t smidd.

224



) etso jHjdedets] o §wsMdzjHksh jd g Hise Od

46 CO¢ BwweOddLOydd [5, 6] 0L O0d&s IsC
[eC o yOMmbd fwjorhjddw L OOl 5 ot
LOsteOlsOBRd 5 tsfdatso dats?  Hnjow Is1jOds h dp@f Isjdj  tsticfigr
Y J dedztsfpls i . v 0C s Wistedsd tetso Odzd j BEHYJISO
Hiwlsjdo desfplsd e OdedL Oydd, ylbsts btwjekjls f
HES jGets ko jteyHjdedw d kZftOodzj dedW j dzdzsfls
fMsteOls j ¢ d yj MEGiro diggezj 2d MlsOdzH OtelsdL Oydd Is
sjrndtsdzsed?2 [ 7] .

VEOL Odedz" § Htedyddzdzi 5B EfgEz 3tizfifls O I OL tc OB
Odzd L @ det®dediay dzyj M st dBBjn OdegdL BO o' B St
Wisds BEHYJIO [wC, Colststcr 2 Br tOM" dt
fteddawisdd tihjdd?2 o ~AtHj ttOfmMmdtsiste] dzd
I § Clsdoagafifls ‘tcj h j dad 2 .

# ==
S I
o000

9BTMBTEjjB'j>M‘jFM1FT'TIL!U)MIthlﬂ!mr
ANz dz§ yd sigBdzddts Misdzs?2 OdzOdzdL (Auvd) BE HY.
UWBJ dzj s 29 25Q WEEMYs1), o Issd ydmdzy B* HY
fSHIGOLHjdzjded?2 (M Slstese [ aC) d |4 daj O
dzj Mstslse jIsMmisoadj tOMftejHjdzjdzedw BEHYJISO [
Yyjisysy 44 MtsLHOddW, O 8OCYJ daj MEBGHzO dzM
tcOMRsHBO BEHYJISO d2O0 thdse dkzsr d oM sdisE (
BEHYJISO ItcOIsdlsmw dz0 oM sBsc Olsj dz' dglz¥ H W
1 d dzj tOdzt dzr 2 MdCtej sOtcd Ols [ @, o’ f tsd
wkdC ydd ZftcOo dzj dzd W st OdzdL Oydgj 2, tcOMmY
BEHYJISO s MiOodzj dedt M Mj SlssteOd3Rd [ &G . s
o Itcd tOLO, fftejorhoOjls B¥ HRJ " v@ §tEGIsdcdls d'
1L dzj Sstesme®L d df etfisylsd ) 7 tcOL ftcjorhoO
MisOdzH OtelsdL Oydd +vdzj SlstesmovwiL d [ u€

ThiC. WB. ¢p.
180000

167478 164535 161961

163194 164933 164134

160000 - B o6wmin Broamer

MC3

140000 -+

H Hioaer MC3-R
120000 -+

100000 Goaer MCI-T

80000 - u 6ioamer MC3-D

60000
20000 - ! W Ooamer IC

20000 -+

o
2020 2021 2022 2023 2024 2025 rogbl

beGOodid [«

tdmi OMY tej Hjdzj ded j B Y] HOC
Ctoj sOtcd Otz 5 ¢

1l Jdzj cOdz dgr s M J Is

225



ted {1 Istsds L uw [uC dag wsMEHMiMsodvjils dmt
s Oyd tsdadzts § tcOLodlIsdj BJ&JQB%%E@@QOU
J S odBBzdzd C Oydsdedz’ = ISy rmdesdzsed?2 d WOCIs:
mOLH4¢4@d4$ ¢ d Jjets §jtemsdzOdo.
ftsdzdgj dzdz" 2 A" BEHYjItse MjClktstese
bsms@ fts B j &3z WddzOdzmdtetso OdR[,W VO Isigvd
Hizdls MJ Clsstd thpLdideswd "[dud§ Glster e sd3 5
sstc-v f & CCOC My Skste, tslso j YOt ddj2dzn O Qd 21
OdzH Otclstsea) o B EZOMI Isjdzj S sdRBBzddSs Oyd?2
MO dzdL S s5d3 Ztesodzi, BGSdzjj RIE o0
dzd Mdzslstew dzO0 jets 9 Oy detsls! o twWOLOdIsdd
stesdzy EZCOLOdzdzr = o7 N j dzi HBBMISOISS B tod
JHJjdzdzr 2 Auwd BEHYJjJIstse dMimdzj HisO Olsj dzi M
Odz, ylbst:

BBOdzr § BB HY JIsT dmMmdzj Hse Olsj dz' MC d |
sfteydsdzOdzr dz@r ydmdze rRs o-TT OIRMH A3
M. hoeo. WLRI;5768 Rss" if.uCh o. D¥BA62IsRE). |
.o W) . 1t Lsd fwesfstydd dai § v it
GdOE BEHY jIsse Rs d Sdzdyj Mlsekz RrRs
OdzOdzmdteso Odzdesmils! BEHY jISO [ &€, 9T H
ydmdze woOeBtsydr otftesMmtse © RrRs Mj ¢
BH@B BOC M 3O dz! detsy yd mdzts mOBBuq:
BOIstdROj I4f eldu @ Issd3 BOS Md BOdz' dzr 2

| i fdaizj Htso Olsj dz S d-o3 CdBYMMF) &5 [ &€

7 &
Rl

03— g™

S ggess Soo

78
el

)
O]

IEL

KON-BO, ef. TbIC. WB. ¢p.
1400

. kon-so0 MK MC3-R
1200

1000 w kon-80 MK MC3-T

800

. xon-s0 MK MC3-D
600

400 e G072 T MK MC3-R

200
Brogset MK MC3-T

0

2020 2021 2022 2023 2024 2025 rogpl
e 0 01eT MK MC3-D

tdim ogdmd @isfmis! Cosdzduyjmbse © dMmidz Hise Ols dz
B¥HYJIsse Rs MjClstswtse [a( 5 66

226



BONpOCHI, ef. ThiC. WEB. ¢p.
250 1400

osonpocos MC3-

L 1200 R

200 - osonpocos MC3-

I x0N-B
- 1000 T
150 - 800 _Eon-aoaonpocoal\ﬂcs-

100 - - 600 e GioweT MK MC3-R

- 400

Grogwer MK MC3-T

50 A
- 200

— OrogeT WK MC3-D

-0
2020 2021 2022 2023 2024 2025 rogbl

tdim o8dmd &Btsfis! Ctsdzdyd Mise O dhdj Hise Ols
BEHY jlte MjClsstetse [ d4C 5 GBBHO

ClsodHjlsjd Msoakjls t dzj MB OdzOdzid tetso O dad
n dMmMmdzj Hise Olsjdz ME B CBBIMdW d3
ydmdzz klse jtey H] deder » ttOBBYdrm o
shis! tw©OMYtejHjdgdd™ ROF MY B OO Ydk
Giscs wOLodldw Isj dzj ¢ tsd3dslz dzd ¢ Oy d
Offdsite) de | ©jLEzd sOkr Awd J OdOd]L

j Mmts LHOdz.ch YJ dedztsilsd HJWIisj dz detsfylsd

J Guddsdgdd W jSClsdodtsiisd o"-8BKO Ot

lidzj dL d3j dedetsfpls ¢k fls Odzts 0 dzj\pedgtsdg@s  [ou CdztsHiy
AN ftod Wettdideso Odzedd BEHY IO [ uC;
2l B OdzOdzmMdtets o Odzdzts is+ tMhdso dzts?2 d o fy
8¢ dz20 tfmdtse ] yYyjfisySd ML HOdY yj dd
31 MB OdzOdzd tets 9 O dzdzts iy Is BEHYjlstse Mmj ¢l
d dzj Csd3sdBBzded $ Oydtsdede” = Isj mdesdzse 2 Hdzw
4ifMB OzOdzM dtcsd PHzfels s ! Mj Clsstctse [ & C &
COYHBR My Stey ;

- s5MBOdzOdzZMd tets 9 O dzdzts M ls ¢ BEHYjIstBea Rs M

cOBtsydr oBftcsmMBse.

ltojHdztsy jdzdz" | CStedlsjtedd dmiftsd L ks Isfqpw o
LuWjClsdodessd s dydd o ttsmifpdd 5 ttOmy

KXT BIJ) T BAPKBIRWE WKT3j | A1 TABW T 1 i d LT

1 S H B&GO@@M&Q@E@W&JMQd@ &) 7 Odzd L dsts
90tdOdls© fsLdydd o¢w smidd Y5 BE HYJI
MisOdzn OtelsdL Oyd d ls;dz;Ctsd3d3 dzd S Oyd2 f tsdzd B3O
d O0dz0dzdlsdujMSdr &jlssHss d ) Is ke jOdzistOe |,
BEHYJISO d o' BBSKO UBLdudd Hd3d dzd Mlste Oy d d
ddzs j toj Mse sMd2Mits2 AjJHjttOYdd o ntsH

227



sjrdsdzced?2 MewrLd d wOHdBe jh Odedw, Bj M J
cOLodlsdy Isjdzj Ssdi3dszdzed C Oyd?2 dzO dzOyd tsdzO dz! &z

t OL tcOB tsls Odzdz" 2 Julf H dzw 9T BBIO 9 0OtdOd
Nilbk [uf f5C0LOdk &O tdff. 4. [cEt sl dx
dIsmw Ists, yYbts tsdz BOLdlzjlsmwy dO dhi tsd
ydd ¢ IBMMdd fts5 oMY i nPHzj dedesd d3g tay
HO Ad O, WOCIlsstodzts@ s Odz0dzd L O, d dzl
J dz! detsfls d BtsGOdzq’Lqu’q’ d 1 SMmf jelsdes?2 s
dd, [ddzydWwtr smMiMfdd d dOkzydzs » tstec O

AC Poccun

Pabouas rpynna no 6roaxety MC3

E Tpe6osaHua HI, ctpaternii v [K 8 o6nactu i
ﬁ TeNeKOMMYHWKaLWH N
E 0 Mo3suuma AC Poccnm no
Mpeanoxenus skcnepros (MWL, 1/
% uMdpbl Poccnm) U Hay 6Gropmery MC3
5 opraHusauwii I
. I
OueHKa OCA 6Groaeta MICI ¢ yueTom TpebosaHuid HI,
crpatervii u [1K no passutuio B obnactn o
TeNeKOMMYHHUKALIMOHHDbIX TEXHONOTMI o
=
BanaHc Mexay OCHOBHOH W Mogenb oueHKkn R PR P v
w
BCTIOMOTaTe/IbHOM sbdekTuBHOCTH "pfﬂ%ﬁi':]““ MuHumdpb! Poccun =
5 AeATeNbHOCTbIO OPC
e nosuumn AC Poccun pacnpegenexuio Mpegnoxenne no nosuunn AC Poccun | °S
E V:,':E‘;'?'ifégx::ﬁ'ﬁﬁe J\ no pacnpegeneHuo Gropkera MC3 n (3KCMEepTHOE M 3KOHOMMUYECKM g—
2 Crparteruii n [IK no passutuio 6ropprera OPC BRnag, cnosuunen no 060CHOBaHHOE)
H TENEKOMMYHHUKaLMOHHbIX ‘l/ (Brntouas OCA, npeAnoxeHHoMy Q
> TeXHONOMMMA - D brogkety l >
o baKTopHbIH o
T HeusmeHHOCTb B3HOCA enouyl EHHOCTU N w
Poccum, Kak uneda MC3 ;‘““ep':l;tm oqelll(y) MMHLI,VIdebI Poccum 5
PeaynbTtathl @CA npoekTa BroaKeTta
M
MPENMYLLECTBA OueHKa 3¢ PeKTUBHOCTH No3uumm AC
© OpraHn3aLyOHHO-yNPaBNEHHECKMI NOAXOM, Y4NTLIBIOLLMIA Poccum c yuetom HIN, crpatermid u 1K
OCA BropreTa, chanaHCHpOBaHHOCTb OCHOBHOW 1 T
BCrioMoraTenbHol aesatensHocTn OPC, AC Pocann
® BkoHoMUYeCcKK 060cHOBaHHOe pacnpefeneHus BompkeTta OueHKa 3bbeKTUBHOCTH
OPC Ha npoBeeHre paboT B 06nacTit pasBUTHA 1 . no3uumn AC PO no YTBepaeHve NpoeKTa BK1aaa/nosunumm
CTaHAAPTU3ALMM TENEKOMMYHVKALMOHHBIX TEXHONOMMA GromKeTy OPC AC Poccuu no Brogrety MCD
® HayyHo oBocHOBaHHbIA BEIGOp noauumi AC o GromxeTy ¥
OPC
e . . Bknaga c nosuumeii AC Poccuu no
6ropety OPC (Ha npumepe MC3
Co6panue OPC (MCJ) T R E T L

tdmMl tdAH OGO 3" 2 [l @Wzls® fiscd@ydd ¢
BEHYjJIsE [4C

l dBsHjdd 1 WWiClkdedesmisd [uvf orBBKO 9
Euydlsr 9 O Isfpw :

-MB OzOdz d tets 9 O dzdzts My Is IS L OlstcOIsOd3 BH

oM sBESC O] dz dzgs?2 HjWIsj dzt desfyls: s [ &€ ;

-ddzlsjtej Mr tsMimdd dz© sMdztse j Eyjlso Istej

tcOLodlsds Isjdzj Ssdsdszdzed S Oydtsdedz” = Isj - dzts

-dzy L 3§ dzdztsfyls! oL desMO -gdejndg@ df, ¢ € OC ¢ M

ltojddkzh jMmlsotsds tej Hdztsy j dedetsets [ v [ 9" B
tsimimdd 5 B¥edzyskBmfal

-stec Odzd L @Y de®©dedity dzyj MEd2 fSHABH, Zuydls

Add BEHYJIO, sB M jujdedy MBOdzOMMNJ tet

228



oM sdEsc Olsj dz dets?2 HJjWIsj dz! detsfyls! 8 [ uC,
Md Sstetse [ ¢ 5 o0y desisd Isj dzj ¢ 5B
COLodlkdw fmewiLd tA, MmMBOkOEN]EEss Odzdstsf
CsdzdyjfMmlselz Rs ©® COYHBA MjSktstwej d Mms
My Qelse [ 8¢ 8 Ctsdzdyj Mok ttOBBYdr oY
-1 Cdesd3sd yd ME tsB s dats 9 O dzdats § tcOMY toj HJ
ftotseo j HJ dad tcOB BIs ) sB dzOMmis d tcOL 9
sjdzj SsdBBBzdd C Oyddedz = Isj mdzsdzse d 2 ;
-dzOEydzts sBtSMdeso Odzgdzr 2 orBtste L dydd ¢
10 shdtse | Godzzyd dedzr » tej L zdz IsOIstse  f tec
9C d&ZOH (ftjHdztsy jdzdj) M fsedydd?2 ¢a tshingd
Fdzv 1 WWjClsdodesets dMfsdz L so Odzdw tcOL to
tcOL tcOBSISOIs! /| HistcOB SIsOlsf tcfezfsa 2z " PF Is tzis tc B 1€
ddzmistcz 3 dzls™ o dgj Hicj ded W :
1.t jedzOdBj dzls sty tA s Wistedsdtotso Odeds
t simidd dzO MtsB tc Odzd W d CodeW j toj dzyd d
L dzj SlstesmovwLd ({ OLHjdz. Atodddtetse Odzd |
BEHYjJIE [d4C) .
2.1 Juev t 25071576 4 ¢ e OdzdL Oydw d ftetso j
dB3d Y HEzZOttsH dats 2 MlsOdzH OtIsdL Oyd d ) t s
(o Cdzt yJj dzed § mOmhdede 9 Yyomlsd or Btste
t smMimMdd ftod Wstecdddtotso Odzdd BEHYJISO [ dC
3.1, r1rs d mBmOBJGdd tcOLodlsdw Isj dzj € tsd
ftoj Hdztsy j dgd 2 9 ORS¢ On HyWlisj dz dztsfyils d
Wstedgdteso Odzed® L dyd?2 ¢HBJddmMlstcOyd d
1 tetso j H J dzdzOW COyd mise j dzdzOW sy4d dz¢ O tc
ddzmistcz d3j dzlstse  toj OdzdL Oydd Juf deO tjLizdz Is
fs¢COL OdzO, Ylsts dzOdBtsdzl hjj tcjokzdzdtelzs h j j
OHdB3d ded MisteOyYydd MmewiL d tsMidd BEHJIEA]EBSS!
Wstcdddtetso Odzd® ftsLdyd?2 oHBIJdedMisteOydd MmoawiL
eBj i Irkrujr

VftcOodzj dzdj GtesdLoHmse jdedats? HjWlsj dz' o
MisOdzH OtelsdL Oydd dz0 Mmdztse | Ctedlsjtedjo s
By jls Mk Jfr]lsadelstr]W 20 thdsej d&sH] dd
tsifmdd Yt ©OMYftejHJdzjdd® BE HYJ IO Bfse® d
9 0tdOdsO fsLduydd ¢a {sMidd s BEHYjbEZ |

t OLtcOBBIsOdzdzr 2 J[uf] orBtstcO® 90tedOdzlsO { s
[uaC BOLdtolzj Isfqw dzO dz0 z y dzts tsB s Mdats 9 O dzdk
SCteOded Yj dedetsets W ddzOdemseatsets toj MzteMO tstca O
Eyjlssd3 Istcj Btso Odzd 2 1}, MistcOlsj ¢ d2 d [
lsj dzj SEdBBzdzd S Oydisdzdzr 7 Isjodesdzse d?2 o t A.

tdhdddw d oCdzOH" ¢4 thmdd §t BEHYJ
shdzts o § dmf sdz L s Odad W tcOL tcOB Bls Odzdzets ¢ 5
sBtMdetseo Odgdz" 2 R OLOCISjte, EZydlr a0 h d2 dzj s
Yyd fsysjd yd dedetsilsd HjWiIsjdz detsfylsd [tdatsctdf ted

229



[
o

H dzw OdzOdzdL © L OlstcOIs BEHY IO [t 4, f slste
Isj dzj € sd3d3lz dzed € Oy d tsdzdz’ n Isj ndasdzse d 2, st
MstcOlsjedwdsd d Htstetsy dz" &3 ¢ OtlsOd3d, © 1OC
t sifmdd, ¢ OGydEjsdygd H[OCHSMIs o O

| J T XBJ NXB

vsdreaddmcd2 1. [., vitejdels! jo w. 1., s tso Odz 1. ¢.,

Oterdlsi CIsktce® d EMmMdzEed, [: R ¢f JiHJO IOdecchth,

vMmMlsOe [wuC, rrjdgjo0O, 2022.

steOlsjedd tOLadlsdw slsteOfmdzd MmowirLd tsMMd2Mets

Ofmf sty jddj 1wOsdlsjd MEIO A &b 24.11.2023 N
ttOLodlsdY ddWstedsOydodzdetsects 880 3 Olse OH

ltejLdHjdkO tA I 9 &OW 2017 &. -~ 203)

. stdlbktejdlsdatsy ftojdqdizh jsots: COC HisMmisc

ss2ydetsfis! . [ .: o¢dz f Pde® 4.1 dL d&jlfy MzCfm, 2005, wu

dZzseco .1., O dzOdzdL yYjtisyscd MLHOdY vyYj ddshls

OdzH OtelsdL Oydd Isj dzj € sd3BBzdzd € Oy d 2 ZO fted BB ted H

zj Cbtetsfadr Vo delstets dzdzd degg e, 2025 (o §jyOb

YjdeSts . ¢. tOLoadisdy djlssHdui mMcdn

sji B MbteOlsjecdui MSsets ijdej HY B delsOT &

i AR 720 S i < =i R
FO 2-RUOIAC T~
5§ NS
n o0
— - o
151 Q.
2}
hamE >IN
=

5oz

, - tzf ugt fg z@etiz? dz®@ dzOdzd L + WW j CIsdo desfilsd
ydd MmMlsoOdzH OtslsdL Oydd d teOLaq’lscf Isd dzj € ts d3ck
tots dzdzd dze e, 30024, -~ 3 (93). &. 22

. 1. }] SHRASH ¢ W s el oG dRjdafy | M6 6 6 dzd d3
j dzj dad W BEHYJISO BjyHERZOWGEH dzts 2 Stec Odzd L O
E dzdf Guyxddls gt dzded dz¢, 22322. -~ 4(86). uw. 26

ﬁmﬁ

Scﬂ—qmnem

t -25071576 4¢ [ tc Odzed L Oydw d fwwseojHjddj ©WOBSIL s
d2mets?2 AjHjttOydde.

@00
STERIR]
8

230



L [ $58, JEL Classificationf 14, [ 22

SWBIi | T!ijETMETET!j ! EKIIj I N
EXI B T BK] |

szOdzd y'O g@yd 2Sts 1. J

kO e d fls te Odzls COWJHTter fetsd3r M dzj dzdzts 2 dZzsedmisd ¢ d
sofyaborisovn@@gmail.com

H. L. da o, HiSYj dals, fesW jMste COW JjHt ftetsd3r h dzj dzdzts:
yatsenkov@bmsturu.

O dzdzsIsOlydmisOl! j ftejHMlsOoadzjdz OdzOdzdL § SHARBSHB9
Ftesodzd ftetsjCldets? Ltgj dzsflsd tteeOdzdL Oydd; fted
dzj Stslstster 7 BSsHjdzj2 Byjdld (s Chds? L] dt
dzi sBrsHd BsMisd ©OLKOBBISd ddedeseo Oyd sdedes? BsH
¢ s difSdn dzts s ! & d otL B3y detsfls! & § tod d3j daj ded W )
stcOdzmW sted3OYd d .

sdzs yjor j LffdeOm @zj dzd j f totsj Slic@gdizls d tf teas@ dzdz@ts
stecOdzd L Oyd v, ftesdL otfstath)js®Ig delzO v L ) dgtsfy 830, kot
fesj Slsdzs? L tej dztsfls( .

Analysis of approaches to assessing the project maturity
level of anorganization

Sofya Klanits Viktoria Yatsenko

IMaster's student of the Department Industrial Logistics, Bauman University, Moscow.
2Doctor of Economic Sciences, Professor of the Department Industrial Logistics, Bauman University,
Moscow.

Abstract.The article presents an analysis of approaches and models for assessing
the level of project maturity in an organization; it provides the main provisions

of some project maturity assessment models; and it concludes that it is necessary
to develop an innotave assessment model that is comprehensive and can be
applied in the context of digital transformation.

Keywords: project management, projeotiented organization, production
system, project maturity, project maturity level.

lTriry)r

)| Mo toj d3gj dzdz' ~ L Ctsdetsdsd ud MS dn z
WedS ydsddteze ndj o o' MsCsls n desdzs @ o ydats 2
ftoedtsBtoj IsO¥ Is n Otc O¢ Istg tdf ndzls § tgts 0 Ptlztz] § Is dztse H |

231



sfdseodzr = dOfttOodzj dzd?2 MlsOdeso dlsmw fHtetsy Cls
t6j OdzdL Oyds BkdedSC Odzt do@ = ftetsj Slsder = tojh j dzd?2
dMmMmdzi H s OlsY te izt letAfls 0 j dzdzlz ¥ -tfrjafofnj IsdglscefiAe st ©teZ
stee OdzdL Oydd.

[MtsBk OClkzOdz desfls! ftodsBtcjlsOjls L OHO
mMdMmlsj &3 HFgj ddsdestso Odzdzs? B OdedL Oydd, My
st Jj tOyd tsdedzlz ® fMls OB d dz' dztsfls , sO¢ d dz
o] Odzd @y detftsB tcOL dzf » ftotsj CIstso, qd Widatsdg © w d
Ld3d dgj ded 2. 1 tetsjSlsde §j ddzdydOIlsder, dzOftcOo
syd Mimtse d odzjHtcjdedy dztsea' n Isjrmdesdzsed?
COdzdL Oydtsdzdzsets tcOL o dIsdw, ftojHI Wo dzww
sdLotsHMIse j dzdzts?2 iy d fitsldf jtedsid . € Is HzAQ dzff) I8 @iz Ecfsiridsy ¢
dsduimMéd o90)dzr 58 qdzH S Olsstesdy tj L zdz' SO
flsj &3" o j dds dzts ts 0 O dzdzts 2 stec OdzdL Oydd d
sfmtse dztsfiyls ¢ Ef tcOo dzv Is ! f, touslg £ ds'O d3 iz © AsiPcf: df @
WiClkdodsts fsHHjteydoOl! HiMisdyj@ij IkjCk
AszJ d Motz QudadjMs v o ftotse jHjddd Od

nBHB9 d BSHJ dzj 2 syj dz¢d ftosj $lsdats?
H dzw HdOcG desfilsd ¢ d d tOL 9o
5J SSodity dzlsdtetso Odzdes? St OdzdL Oydd .

I MsB j dedetsls ! ftesdL o sH Mis oty talgijtsdls d fig df fy 1© fa
GOdedL Oydd woeodzwjlsmmw Jji tedj dzsOydw d&zO
Wis j dzt detsfylsd o Efmdzsedwn dzj sftej HJ dzi dzdetsfyls
jnhdzdr WOCktstetso . s dzs Yj a9 fsH iflOdcjoddsty Ac d figl
ts;&tsli;;ditgdzlsdtetsa@dzdzts? st OdzdL Oydd o ¢ dzg yOs
4G oL dzOW l]'tstsu;fr]fr]dzow stedj dzgsOydvw, ftod

Msets?2 tMmdaso dzzs Wistedsz HjWlisj dz' desfylsd o
- HBOdZOdendtGBSOdZdZBfUISJ MlsOdzH OtclsdL Oyd c

fosdLotsHMIse jdzdzr » sy MhMse € ftesiCls
- Rdzsjcoctodtetso OdzedzOW Mmdeniste 3BS Qs B34 6 ts g dza o A

MdMisj &3 e OddL OYyqd.

- Ujrndesdzse dyj M ©wd Lo fipdetids® j dzdzts 2 fmd Mmisj o

IT-dde e OMlstczC Isktc® o Mskzf Ojls jy WkdsHOd
Rdi3j dedets fMB OdzOdzltetso Odedetsj teOLoadIlsdj kSO
M sMse dz0 dzd HtesdL o tsH Misds f dzdzB Y tofsd Plslzpak® st
OHjCoOldts toj Oddtesa Ols! dz0 odzgjh dadj o' Lo
ydqWwteso s?2 btcOdzmW sted3Oyd (.

q
g
s
g
¢
|
M
1

=TSR O0OFHH

X R
I
&35
®
O]
&
)
&
7]
=)
(23
o,

5g,°—-5 g @

SWBIi | 1! JXBT ] K| EWDULA! T = O s R R "
jXKE] TTET3J7TrlyLr ! 3)33r: B
steOHdyd sdede'tsjy Jj aS [ dede j dzsisd BT dzd MW ste
JdzH Eflsted Odz dets?2 1 fsnd. 1| COyjMmbej ftoddsj
P3M3, CMMI d ¢20 GCdz¢yj2e. RAR MteOodzdlsj c
orwodls! tBhE¥ dz2Of tcOo dzj dedetsfls! dzO@ ML HO
f tots dhLiplst® j dzdzts 2 ) d Mtstg diz) dzlf dotstis € Gadalss 2 e ¢ Oded L

232



vOBWZd y@Ob dzdIsj dz! dz 2 OdzOdzdL IsteOHJydts
ftosj Clsdes? -838¢7] dzsfylsd [ 1

[sHjd  wkhdshis] 1) qdkn jf hé“ggfgfg
t OMMdB3OIsted ¢ 1 J HsMIsOls ts5 4
l]'tGISdI:E)ISHijIEHCfijlSJ(_BdZISff]lT‘G'q’BCISfr]ISJ H
OPM3 |fidMisj &k S dMistOlsj ¢ d Wi H d dz® dzq y dats 3
djteOtrduyj imMsedzOMso OdftesdL 8 SH M
g]l;telzgzlélzg;lz dmlsj dr
Y d ) )
e § 600 ) dad G\ s oy B S O do ot
e avdd S I ung v de
P3M3 fes)Clsso s1]'13H.-.t5H ¢ e Csdzt delzy
UtGiSq’LSBHfr]lEHJWISJdZJ dZ.tSfll]'tGlSClealSHfr]L
fd s § dsj mdfmkd &'
%gg&féfb?fumqa;wmomi55@h4maobc
CMMI ey Mhse G dzlz B d dzO HdzZw tOL odg
wquas JfEBE0BECqyEdL o sHMmE
here g Piyesyinnss |Ndnk o
. . RGCd&zsted tets o (
L LGl BosEd i MYy ydugsd
20 {ijglsdadzttstsdcjdzlsdtsissg'tsiscﬂatstr]ls
Qﬁ“uJUmBqLSBHMEBUJ&GBdSMEMdMBJQT 1y
. syd dz¢ d sted j dzls d te 5 g
mdmisd d Stcc Odzd L Oy(g
ltetso j Hjdzdz' 2 OdzOcdzdL ISteOHJydisdadz = dBSHJ
dn Wiz dzH O3 dals Odz! dzfts § dzj Mstslso jlsfise dj
ftesdL o sHMIse j dadzts 2 -sfpd ff lezls df'te sth D EZIASR dztis to 6 O dzd L
[ SHj dz OPM3, dzj Mdsslstew  dz® Mmetss  fdi

setcOded Yj dedelz® f tod d3j ded s fiyls ¢ Hdzv ¢ tsd3f Odzd 2
or MsC 52 HddzORBdSd dL d3j daj dad 2 . (4 dJjtcOter
Zuydlsr 90jIs dzj sBrtsHd BsMIs! ¢ ¥ f dz% vt Oak® dz' 8zt
oLOdBsHj2Mlsadw, R OtOSIsjtodsr » Hd&Y Mot dij

] Mo s syd ted H' , BEHJ dz P3 M3, W9 dzw ¥
Z{ tcOo dzj dzd W fstelsW j dzv &3 ftetsj Clstso, sCOL "
s jtcOlsdodzsse s kZftcOodzj dzgdw HtesdL o tsHMIse j dzdat
Istc OdemW SteBOYd d -sterdj dafstd Btpp Pigatlts 2 VijEs ~tswHj dadjls
My shtss dtshls: Stec Odzd L Oyd d ¢ BT Mlstets?
ftosdLotsHMmise jdzde' = ftetsyj Mimtse .

I Msetse s oded 3Odzdw L OfMdzEy do OjIs dBtsH j dz!
Gz ddzz tsyj dgfd ftetsyj Mmtse, MBLHOjJI dmMEEkMm
COLodlsdY ftesdLotBHMIse j dedes? MdMmisj g . v te
mMsmMistswdzd?2 ftetsyj Mimtse f totsls dv s te fs g @z intOtelzz@
ftojHfSdOCOs h j2 fomistwddgzs  otsdzs yde d du

[sHjd ¢20 GCdsyje, dmBslstew d&O §0O
Hi Bsdhstedelzjls d&Odetdjj MEzh jmlse jddy j 6t
dzi YoLotdwjlk tyj ddls: MstcOljedyj MSdJ O

233



fdflsj ' , Yt Hj&OjI Jjj ®BOdsYiteddsH ds?
Ltoj dztsfls d .
sO0Cddz tBOL 53, Istc OH d yd tsdzdz" | BtsH j dzd
fiesdL o sHMIse j dedpRdzS Iy ydzd gz s " j 2 o bkfmdzse d
ftejHMCOL L] B52 MsjHT . [HGOCH tdd dzj
fdflsj &g $oEjidsEEts Odds? tcOddL Oydd
s jtcOlsdo dzs?2 OHOfIsOYdd o Efmdzscedwr ydWwtse
LET XM FTEOCKFY ! EKCIJ] | ' ij>KE| 7T ET 337 F13L D
utso toj d3j dadzr | dBsH J dzd tyd &z d oL ded & dzd
qdzi Zflsted Oz dats 2 f Otc OH d & & dzso "
fojnftedddBOs s 'Sk SfdmOl! fosdLesHHN
fddydy Od dzs doz & BcOddL Oydsdedz o
vOBdkdY@OD dzdls j 2 dzr 2 Od&OdL Mo tsj d3j d
Licj dzsfylsd [ 4, 6]
1 dHjded §
[SHjd fesdLeosnmly Jtejddkzh jfm 1 jHBMsON
fndMmlsd &"
vtejBlzjls
wonen | LEBGLBsunElpobegORdL o/ (EILT LS,
gﬁﬁ%ﬂ QdBJ@MJBdQﬂ&BdLSBHMB ;Eé???iﬂ#
fr]q’fr]l;,gd_?,@Hi;tsfr]cffr]lsc;@ ff]ifffrllstSr
. l tosdL o9 tsHMls tdms fsisy
Agile . JfJjtOlsd o dzts 4
Maturity ?g?gé?o go@HGﬁde&Em ?E?;ﬁéggu
Mﬁ% mogszgwoawﬁﬁagF;F“mb fesdL o sH
LAY ’ fd fls § s
IDEO 1msqLasHmsusq@zmqmsa1gF§o¥oLt
Project dMmlsj B0 SO/ Ctej Olsd o das i'ézglsos
Maturity "% OBtdC O fesdL o H il UéquasHﬁ
Model d dzdzts o Oy d 2 fr]cff-r]lsc; a3 ff]qfr]lSJd3r_
Digital L g s 1 dHEBYJ dad
Proiect lesdLotHMis|Isj mdetsdzse d y| ud dzsoe j yd
M£ammm MdMmsj B0 SO MsMsOodveh | OCktste o
hmm% ydWteco OV flftesdLotHmiS{ftesdL o SH
fnd flsd &3 fmdMmlsd &4
dtsotej d3j dede" J BJISBSHT Hi Bcdzmistedtclz® Is

ftoesdL o tsHMise j dzdz’ n

ftOCIkduj MC 2

BjssHT

ygqwtctse 52

fdmisj BO

234

H Odzdz" -,

mdmlsj d,

tcj OdzdL Oyd (.
s tsdzyJ fALtIOriven Maturity Frameworkf tcj H d&zOc O Is
Odz0dzd L O
Ltej dzsfmisd,
sYyjdzeCd BCOL' 8 OjIsmw

Ctslstster 2

dzts

ClsstcOW

flsOdzC g o OF Is

Bz G
stcjBlZjIs
fweOClsdud M<d
Gt OL HIS fdztsy dzj § , '



]l tOoddileigsH jdzd ( Agil e Maturity Model)

HOf Isdo dzsfisd, yYlbt, o Moty yjtejH! , das
i 4 ded tcj czdzd tetso Oded W d C sdzls o ts dzw , ¢ sl
dL o tHMIse j dedats?2 Mo Mlisijtsds iy iz Is(frfisdodd G fjdg) 1ff toHs!
dz¢ d tOL dzdyder 7 OMEFS ks & ) to dypimfislsd t5¢Q°
odzdIlsjdzt dz" 2 OdOdzdL d tOLtcOBSISSCE tBh A
SHJ dz! Ltcj dzsmisd | DEO Proj ect Matur it
dud Mlsoe ts ddzmilstclz 3j dzls s 0 H dzw syJd dz€ d

dL otsHMmMIse j dzdzts 2 mdmlsj o3 , Ylsts ftcdotsH
jdzydodtsd dadseO0yd?2 d fte0SkdyjmsSs? toj
ItSHJdZCf EftcOo dzj dzedv ydhWtctser &3d ftetsi SlsO
el s) sted j dzlsd tetso Odzr ZO Isjrndsdzscdd, [
dzdL Oydesdzdzzs CEdz sktlk, Clstster o M
rd3d W OSCksteOd3d MY j - Ol Bisda ¢ o diis® jj dzdg
sdizsédyj msc ow Gislstse dztsmls ! stecOdzedL Oydd
Y dzsmMisj-R O Pt tsd f SH-BHO.

s O0Cdd sBtcOL sz@,B dzt BOB s W tcOG d3j dzls O tc dzts f
HZOG O] di3" » Mo tej d3j dede’ d3sd BSH j dzW 5. s O
H&ZOGEOJj s yomlsdudetsy teg " jdedy, dets dzy 5
jd&Sd eMmjn LdOudk = OMfjCktse teesdL o
sted j dzZlsdtetso Odzdets? St OdzdL Oyd d .

Fesd ST

onoF ) S gsasFo

&ﬁﬁg

s s OT-0O08& o
.G—. Q.

7 b=

Il LT ET L

ltetse j H J dadz” 2 0dzO dzd L Hy BBsdzMisted telz § Is dz,
mMeh jMseks h dr d@BoHjdzi?2 ByjdSd s Slsdes?2 L
mMdmisy &i3r g j ddbdstso Odzdzts? Bt OdzdL Oydd. 1 4
uydlsr o O¢ls HddOB] U MEdJ m f sth) 5 Biasd@sddd Y ¢«
otsL i3y dztsmisd dr fteddsd daj dzgdw o Efmdzsedwn
L Issets, MdzjHEjls Bl@jlsdls: WttOcd dlsOtcdztsMmlis:
BsHJjdzj?2 dO slsHjd dgf j O jSlisr Ltcj dztsfyls d
ftoj HMisOo dzj ded § st offasffrisisse™jdagddts 2 tefff Myls § 3" . v te
dqdzls j ctcOdz! dgse s f BHRAtSHO ¢ tyjdl] ftosj Clsdts
MtetsetsMis! ISteOHdJydBsdzdz" = di3j ssHisea M cdB s

tdLEzd IsOIsdoe detsfls d 1 WWjiClsde detsfyls: Z 4t
bsdz' Ct5 tsls Etsodw s Slsdets? Ltsj dztslsd tStea
Coddf JIsd dzyd?2 BtecOdzedL Oydd o tBdzOMIsd ftotsj ¢
Hdzv fospfhdsdicso Odzdz’ = BECOh] L@3d 2] G ®
Lt dztsfisd yj dzj MstsBtcOL dzs tcOL tcOB Ols™ 9 Ols d
syd dz€ d [ 8,9], o Cdzg yoOs h dJ dzJ stsdz €t
HdWlisj dz detsfyisd , dzs d OdzOdzdL S jlIsj dzyd?,
MistcOIlsj e dyd MS d je O L scfflssdfed.ls j BOC 52 f SHAGBH |
(il dydydd stcOddL Oydd M ssuySd Lt dd
ff ygj dz s ftsorh jdgdw Ztctso dgv Licj dztsflsd Bteg
Zf tcOo dzj dad W .

235



=M

] 3T >XBJ MNXB

¢ zOMCddz ¢.1 . [y dm:catsdz@;m.dzw Licj desfylsd EMmisk2 ydo ¢t
MettededCj: CWWjCldody j MdMmisj dsr o5 daj Hy dsj dzls@:  ©
lsJ:dztSdztsGduJﬁjQq’Q sfpaf S | dafbsydz. = flsOlj2  XI-1  § jy
fteOCdujMSBet Wskkdd. sOLOd , 2025. u. 35
LiBCyOCvwdeL(s] .3 ksHEdEEedyjMSdR OmfjClss yj dzg
Stc Odzd/L IOuifl9dzd ¢ v j dz" B ddEMC SE 5 ¢ 5 M.2020.6 MH493) dzdas ¢ 5 2
238248.

[OLCtse [. 0., [ scudegsasilsd .{fuyjSdscts 0o dzj dzdw
2018. ~ 3 -452). wu. 133
[ sh Oes9 ® 1. &. , [ Dotz j | ftcOodzj dzdj Htetsj CIlsO

besod L) dsfisd secOddL OWdqHg chihdss qv B2 04 B % g d
10.” 3. u 974057

1dCsdz0jdSts 1. u., [ dsh ddayjdkds e ipds My de drfoyg @ dzj.
Ctedlsdyj Mmo/d s iz Oy ls o j dzdzts § 4 tc Qo dzj. ALY . 735 daj-S IsTeis dzd

111.

utsCsOttse O 1. RrR., o J d3j dztse O r.¢., [ OtesMmtse O 1
nOtOSCIjtedMisd¢d d ddemistelzd3j dalsr 6 OdzdL Oydd [/ / J
Edzde jefMdlsjls®G. 202454 . 18. -~ 1 (53). d. 44
yewemddz ¢. ¢., $OCBYBIIO BylssHtses Byjdtd ydWtese s?
Zyjlstsds tj ¢ dtdz@UA dHatizs s OO f RJORPE & .u -4681.5 0

Cyd deS s 1. 1. Asted3sdtetso Odzdjy d twOLoadlsdy St lsd day
cu;dzgtslllsfr]lgao RLHOIjdz Mlsets [ Luuv ddi3. 1.6. 1 0O0EkA&O
CUd dzl s J.J., v D dd dR) [ SR JIsjdydydd tteecOdzdL
ftotsi CIsdets H/J W Isg) sz fdgsldnjsdils 8zts fnlsds.. 38020. -~

236



L 1 838.3 JEL Classification D24,F23

KKFUlB'JFMUEIEllkF
| Ej Bi | T BK] | ! BT JEI E

sdzj d&3j dzls'lj 910 GsdEso O ¢ . ¢ .

C. + . da , Hsyj dzls COWJjHter ¢cCOtdesdzddC O d BteeO®dzdL Oydw
MlsizH j dzls COWjHtr cCCdtsBdC O d sStee OdzdL Oydw f totsc
nikonovaaa@student.bmstu.ru

¢ dzdzsls Qlydivls Ols+ §| ftesosHdIsMw tyj 26 O Isj - dsdzse d
t smmd2MEs?2 AjHjBOYdd dz2O0 fted d3j tod Oo Istsd3tsB d d
t OmMMdBBOIstedo OjIsmw Hj2Mlseakze hOW o | sMimdd B Odzdz!
ZsC O0dzdL O0ydd ftotsd3r h dzj dzdzts ? ftesHkSydd, 0O dz0O dzi
¢ to dtdsdi d d B ssHdSC O Oy 0. RMMdzi HEZj Ismw
OQolstsf@isBddzj Miztctstf dzd v j ey € HoddawIsdw MmlsteOIlsj e dy
ftod HdZOGOj Isw ted 6 d dzOdz' dzOwW BdzesetsCtedlsj tod Odz! of
ZsCodzdL 6ydd
sdz¢ yjorj it dﬂisz Y

59

gw, OolssdisB d dzj Mistesj ded §
Mt O, iJ S tsilzL ow

Mt O.

Assessing technological sovereignty through the lens of automotive
localization

S. KlementyevaA. Nikonové.

lcandidate of economic sciengésssociate Professor of the Department of Economics and
Production Organizatig Bauman Moscow State Technical University;

2student of the Department of Economics and Production OrganizBtaoman Moscow State
Technical University.

Abstract. The article evaluates the technological sovereignty of the Russian
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sector, including technological, economic, and political aspects. Particular
attention is paid to examples of successful international projects and programs,
as well as to identifying the problems and barriers that enterprises face when
organizing cooperabn. Based on the analysis, it is concluded that systematic
changes are necessary.
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AbstractThe purpose of the article is to describe and formalize the@edd
process of digital product development and manufacturing in acyale
organization based on a unified diagram that links the CAD/CAE/PLM/MES
stages. The paper shows that such a m@iag serves as a foundation for
designing the architecture of a digital enterprise and improving the
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Development of intraocular lens production in Russia: public
private partnership in healthcare

Kuzkokova Kristing Yury Gertsik

1Bachelor's degree student, Department of Biomedical Technical Sy&auman University, Moscow
2Associate ProfesspProfessor of «Industrial logistics» chamber, FBdiman University, Moscow

Abstract In the context of globalization aradivances in medical technology, the domestic
intraocular lens (IOL) market is facing a high dependence on imports. While imported I0OLs
are highquality, their cost and logistical challenges create barriers for local
manufacturers and limit the availabilitpf modern ophthalmological services for the
public. Developing domestic production is becoming a priority, requiring systemic support
measures and modernization of existing mechani$ims.paper proposed a concession
model of publieprivate partnership ath analyzed the risks that may arise from its
implementation.
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Application of Al agents in the implementation of equipment
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Abstract The articledescribes the challenges faced by industrial enterprises
during the implementation and operation of equipment maintenance and repair
systems with predictive analytics functionality. It also explores the concept of an
Al agent and highlights its key charadstics. Based on the analysis conducted,
the authors propose a set of Al agents designed to overcome the identified
challenges and define specific tasks assigned to each agent.
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IMTU graduates Vladimir Shukhov and Nikolai Zimin, the creation
of new industries

Andrei Kuzmichev

professor, Economics and Organization of Production Department, Bauman Moscow State Technical
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Abstract.Keywords: The published document is dedicated to Nikolai Frantsevich
Czarnowsky, who was invited in 1907 to the Imperial Moscow Technical College
to teach the course "Organization and equipment of mechanical and rolling
mills." It presents not only the results of his studies at Moscow University and
IMTU, but also his professionahreeri working in factories in the country.
Keywords: Nikolai Frantsevich @arnowsky, course "Organization and
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Il dmmdzij nse Odzdd ¢rRdzoa j Misdydd o ddzW tstedzZO
sdz! ¢85 5% Bftesh jdeder » e OdzdL Oyd?2 tsted | o
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sfmkh jMmlsedzwlils! dn tyj &k, SC(tbtsteOw L OC dz& y
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OnpegeneHne KPUTUYECKHX
B6HM3HeC-NPOLECcCOE B

XO3AHCTBYIOWEM CySbeKTe

BeIRENEHKWE YIpos
MH(POPMALUOHHON 6e30NacHOCTH,
X Ha KpUTH
6M3Hec-Npolecchl

Yrpo3 MHGOPMALMOHHOA

OnpepeneHWe UT-aKTUEOE,
KOTOPbI& MOrYT CTaTb KepTBaMu
6e30nacHoCTH

h

Pac4eT ywep6a oT HapyLeHns
PYHKUMOHMPOBAHUA KPUTHHECKMX
6HU3HeC-NpoLeCcCoB

h

CocTaeneHve npoguns
HapywWTens
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