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AHHOTAILIUS
B coBpemeHHOM wMupe, rae OOJBUIMHCTBO BBIYMCICHHH U 00pabOTKM JaHHBIX IIPOUCXOAMT B
LHCHTPpAJIN30BaHHBIX CCPBECPHBIX CUCTEMAX, CYIIECTBYCT 3HAYUTEIJIbHBIN PUCK YTCUKH U MEpEXBaTa JaHHBIX. STO
0cOo0eHHO AKTyaJIbHO B KOHTCKCTC HCIIOJIb30BAHUA HeﬁpOHHBIX ceTeﬁ, rac Ka)I(,I[LIﬁ 3alpoC U OTBCT MNPOXOIAT
HUepe3 CAMHYI0 CUCTEMY, YTO ACJIACT UX YA3BUMBIMU JI aTAK. B 3T011 cTathe paccMoOTpuM HOBaTOpCI(PIf?I 1oaxon
K 06pa60T1<e JAaHHBIX C MCIOJb30BAHUCM JACHCHTPAIU30BaHHBIX BBIYMCIICHUHA JUIA HeﬁpOHHLIX cetei. OCHOBHAs
nacsa COoCTOMT B TOM, 4TOOBI pacOopeacanTb BBIYUCIWUTCIbHBIC IMPOLCCCHI MO MHOXCECTBY HU3KOYPOBHCBBIX
CEpBEpOB, TAaKUM 00pa30M, UTO KaXXIbIi cepBep 00padaThIBacT TONBKO (parMeHT MaHHBIX, HE MMes HOCTyIa K
MOJHON WHpOpManuy. DTO 3HAYMUTENHFHO 3aTPYyNHUT MNEpeXBaT W PACIIU(PPOBKY NAHHBIX, MOCKONBKY LIS
MOJIYYCHUS TIOJTHOTO M300pasKeHHsI 3aIpoca WK OTBETa MOTPEOYETCs JOCTYI KO BCEM CepBEepaM OTHOBPEMEHHO.
ABSTRACT
In the modern world, where most computing and data processing takes place in centralized server systems,
there is a significant risk of data leakage and interception. This is especially true in the context of using neural
networks, where every request and response goes through a single system, which makes them vulnerable to attacks.
In this article, we will consider an innovative approach to data processing using decentralized computing for neural
networks. The basic idea is to distribute computing processes across a variety of low-level servers, so that each
server processes only a fragment of data, without having access to complete information. This will make it much
more difficult to intercept and decrypt data, since to obtain a complete image of the request or response, access to
all servers at the same time will be required.
KaroueBble ci1oBa: 6e30macHOCTD JAAaHHBIX, HNCHTPAJIN30BAHHBIC AdaHHBIC, NCLUCHTPAJIN30BAHHBIC HNAHHBIC,
HelponHsble cetu, HC.
Keywords: data security, centralized data, decentralized data, neural networks,NS.

Beegenne B pamkax pgaHHOI cTaThu OBUIM  H3y4YEHBI

B snoxy uudposuzanuu, Koraa o0beMbl JaHHbIX,  MarTepualibl TEXHUYECKOH JIMTepaTypbl MO TeMme
reHepupyeMble YEJI0BEYECTBOM, pacTyT  JACLEHTPAJM30BAHHBIX  BBIYHCICHHH,  OJOKYEHH-
9KCIIOHEHIIMAIBHO,  BOMPOCHl ~ O€30IIaCHOCTHM M TEXHOJIOTHMH M WX NPUMEHEHHsS B HEHPOHHBIX CETSX.
KOH(M/ICHIMAILHOCTH JAHHBIX CTAHOBSTCS Bce Oosee  Takke OB NPOBEIECH CPAaBHUTENBHBIA — aHAIH3
aKTyalnbHbIMH. TpaJuIUOHHBIE LEHTPAIN30BaHHbIE  JCLIEHTPAIM30BaHHBIX u TpaIULIOHHBIX
cHUcTeMbl 00pabOTKM JaHHBIX, HECMOTpPS Ha MX  I[EHTPAJM30BAaHHBIX CHCTEM C TOYKM  3pEHHA

pacnpocTpaHEeHHOCTh M YJIOOCTBO B YIIPaBJICHHH,
00Naaf0T  CYIIECTBCHHBIMH  HEJOCTaTKAMH B
KOHTEKCTE O€30MacHOCTH JAaHHBIX. VA3BUMOCTH JJIA
KuOeparTak, puCKH yTeuek WH(HOPMAIUU B CIOXKHOCTH
C MacHmITabMpOBaHMEM BBI3BIBAIOT OOOCHOBAHHYIO
TPEBOTY y CHenuaincToB B obOiactu IT-6e3omacHocTn
1 KOHEUHBIX I10JIb30BaTENIEH.

Ha q)OHe OTHUX BBI3ZOBOB JICHCHTPAJIM30BAHHBIC
BBIYMCIICHHS TIPEICTaBISIIOT cOOO0W PEBOJIIOIIMOHHBIN
MOAXO0J K 00padO0TKe M XPaHEHMIO JaHHBIX, Mpejyiaras
HOBBIC MEXAaHU3MBI 3alIUTBl WHPOPMANUU B 3Py
HCKYCCTBEHHOTO MHTEJUIEKTA. Hcnons3oBanue
MHOXXECTBA paclpeaeIeHHbIX Y3JI0B Ui 00paboTKH
JAaHHBIX ~ TO3BOJSIET  HE  TONBKO  IIOBBICHTH
YCTOHYMBOCTH CHUCTEMBI K BHEIIHHM aTakaMm, HO W
obecreunTh 00Jiee BBICOKYIO CTENEHb IMPUBATHOCTH
JAaHHBIX 33 CYeT KOMIUIEKCHOTO IIH(pPOBaHUA U
OTCYTCTBUS €QUHOM TOUKH COOSI.

TIPOM3BOUTEIBHOCTH, OE30ITaCHOCTH M YCTOWYHBOCTH
K artakaM. B pamkax aHamu3a OyIyT H3y4YCHBI
COBPEMEHHBIE METOIBI KI/I6ep33H_II/ITBI U MCEXAaHU3MBbI
g poBaHus TaHHBIX.

1. TIpodaemsbl
00padoTKHU JaHHBIX

Pabota c 0a30ii HaHHBIX OCYIIECTBISAETCA Ha
OIIPE/ICICHHBIX KOMIIBIOTEpax MOJb30BaTeNieil U s
JOCTynma K YJaJeHHbIM JIaHHBIM  HEo0X0auMO
UCIIONB30BaTh CETEBYIO 0a3zy JaHHBIX. B pamkax
COBPEMEHHBIX MOAXOJO0B K 00pabOTKE M XpaHEHHIO
nHpopManny BBHIIENSIOT TPU OCHOBHBIE MOJIENHN
yIpaBICHUS JTAHHBIMH: LEHTPAIM30BaHHYIO,
JETICHTPATHM30BAHHYI0 B THOpHUIHYI0. OCHOBBIBAsIChH Ha
KOHLIEMIIMK  pacnpeneseHus — o0s3aHHOCTEW U
peCypcoB, 3TH MOJEIH OIPENeIsIoT CTPYKTYpy |
NPUHLOUIBL  B3aUMOJCHUCTBHS — MH()OPMALMOHHBIX
CHCTEM B OpraHHU3aIIMH.

HEHTPAJIU30BAHHBIX CHCTEM
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HenTpanuzoBanHas MOJICJIb YIpaBJICHUS
JIAHHBIMU XapaKTepusyeTcs KOHIIEHTpaluen
WHPOPMALMOHHBIX PECYpPCOB W  MPOLECCOB  HX

00pabOTKH B €IUHOM MECTE, YTO OOBIYHO O3HAYAET
XpaHEeHHEe BCeX NaHHBIX Ha OJHOM cepBepe (puc.l.).
OpHako, Kak ¥ J00asg Opyras cucreMa o0paboTKH
JaHHBIX OHAa HE JHUIIeHAa HeNocTaTkoB IlepBrIM
SBIISIETCS OTpaHUYCHHAS MacmTabupyemMocTb,
TIOCKOJIBKY pa3Mep 0a3bl JaHHBIX MPHUBS3aH K 00beMy
JOCTYITHOW IaMATH CepBepa, U BBICOKAs HAarpys3ka Ha
LEHTPAIBHBIN cepBep, KOTOpas MOXET MPHBOAUTH K
YBEJIMYCHUIO BpEMEHHM OTKJIMKAa M 3aTparaM Ha
o0CiyKMBaHHE CBS3H, SIBJSIIOTCS 3HAYUTEIBHBIMHU
muHycamu. K Tomy e, B ciydae cOOeB CBs3H,
YHQJICHHBIA  JOCTYH K  JaHHBIM  CTaHOBHTCS
HEBO3MOXHBIM, YTO KPHTHUYHO [UISl JAEATEIBHOCTH
MHOTUX COBPEMEHHBIX MNpeanpusatuii. BeposTHOCTh
MPOCTOSI BCEH CHUCTEMBI M3-3a OTKa3a €IUHCTBEHHOTO
cepBepa TaKke SBISIETCS] 3HAUNTEIbHBIM pUCKOM [1].
Taxke OTHMM M3 KJIIOYEBBIX MPEMATCTBUH Ha
myTH 3G PEKTUBHON LEHTpANN3aIN JaHHBIX SBISICTCS
MoTepsl  AaHHBIX. Pa3nuuHble  (QYyHKIMOHAJIBHBIE
NOZApa3/ieieHuss BHYTPH OpraHM3alluM, TaKue Kak
(bMHAHCHI, MAPKETUHT, yNpaBIeHHE PUCKAMH, UMEIOT

YHUKaJIbHBIE TPeOOBaHMS K CTPYKType M 00paboTke
naHHbIX. Hampumep, B cdepe duHaHCOBBIX ycimyr
MOJX0J K KIMEHTCKOW HH(POPMALMK CYIIECTBEHHO
pa3iaMyaeTcss MEXIy YKa3aHHBIMH JenapTaMeHTaMH,
KaXIbIi W3 KOTOPBIX OINEpUPYET CBOUM HabOpoM
aTpuOyTOB. VHTETpaus TaKuX Pa3HOPOAHBIX AAHHBIX

B EAMHYIO CHCTEMYy  yNpaBICHUS  JaHHBIMHU

MIPEACTaBIsIET COOOM 3HAYMTEIBHYIO CIIOKHOCTB,

KOTOpasi C TEYEHHEM BPEMEHH JIMIIb YCYTyOIsIeTCH.
JpyruM  3HaYMMBIM ~ BBI3OBOM  SIBIISIETCS

mpobieMaThka WCIIONB30BaHUS JTAHHBIX, a TakKkKe
pacmpeneneHus pojied U OTBETCTBEHHOCTH. B cumy
TOTO, YTO UEHTPAIM30BAHHBIN MOAXOMA Mpenoaran
cObop Bcex (YHKIMH YIpPaBICHHUS JaHHBIMH TIOJ
€MHON LIEHTPOM, OJHAKO Ha MPAKTHUKE 3TO MPUBOJUT
K pa3MbIBaHUIO TPAHUI] MEKAY PA3IMIHBIMH TPYIIIaMU
Y4acCTHHUKOB npoiiecca: paspaboTynkamu,
3aHUMAIOIIUMHUCS CO3/IaHUEeM JTAaHHBIX,
CHCIHMANNCTAMA TI0 WX 00paboTke W aHaNM3y, W,
HaKOHEII, Ou3Hec-TIoApa3AeICHISAMH,

UCTIONB3YIOIIUMA JIAHHBIE JUIS TIPUHATHA PEILCHUH.
HescHoe pasrpaHnueHHe 0OS3aHHOCTCH M KOHQIIUKT
WHTEPECOB 4YacTo BeOYT K HEIPPEKTUBHOCTH U
3aTPYAHSAIOT pa3BuTHe Ou3Heca [2].

Datanot as
expected

Provision
Data
Qeecoo
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0000
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([ X X X X J

Data no longer
relevant

1 1 Dataas
expected
Decision Data Data
Maker Engineer Engineer

Puc. 1. Huxn yenmpanuzogannoii oopabomxu dannvix. Memounux: https://www.starburst.io/learn/data-
fundamentals/centralized-data/.
Fig.1. The cycle of centralized data processing. Source: https://www.starburst.io/learn/data-
fundamentals/centralized-data/.

IIpobnema  TEeHTpaNIM30BaHHOK 0b6paboTku
JAaHHBIX 3aKJIH4YacTCA €IC M B TOM, 4YTO KOrjga K
JAHHBIM OJHOBPEMEHHO OOpAIIAOTCAd HECKOJIBKO
MoJIb30BaTesie, o00paboTka JaHHBIX CTAaHOBUTCS
WHTEHCHUBHOM )5 CHUCTEMA MOXET nepecTarb
paborats. Hanpumep, B nenmaprameHTe oOpa3oBaHUS
eCTh ICHTpalbHBIA cepBep. [locme  0OBsABICHUS
pe3yibTaTa MHOTHE YydYamluecs HOIKIIOYAlTCS K
cepBepy, YTOOBI YBUNIETh CBOM OILICHKU. B 3TOT 1eHB
cepBep TMOJIyYaeT CIMIIKOM MHOIO 3allpocoB U
nepecraeT oTBevaTh [3].

2. MpuHIHUIBI
BbIYHCJICHUH

ACHEHTPAJTU30BAHHBIX

JleneHTpanM3oBaHHbBIE BBIYHCIICHUS
OJIMIIETBOPSIOT ~ TIEPECEYCHHE  KPUNTOBAIIOT U
Pa3BUTHS HMCKYCCTBEHHOTO WHTEIUIEKTA, MPEIACTABIISS
co0OH mapaaurMy, CTPEMSIIYIOCS MAaKCHMAJbHO
s pexTHBHO  3ameHCTBOBaTH  HEUCIOJIH30BAHHBIC
BBIYHCITUTENFHBIC MOIIIHOCTH MHPOBOTO MacIiTada.

C yueTroM HeNpepblBHO BO3pacTarolleld poJiu
HCKYyCCTBEHHOTO WHTEJUICKTA B OOLICCTBEHHOH U
npo)eCCHOHATIBHON  XKHU3HH, KpUITOrpaduueckas
HHIYCTpUsl NPUHUMAET COIJIACOBAaHHBIE MEpbl IS
BHeapenuss WM, B OCHOBHOM omupascb Ha
LEHTPAIN30BAHHBIE CUCTEMBI C 3aKPBITHIM HCXOTHBIM
KOZOM, KOTOPHBIE /IO CHX ITOp JOMHHUPOBAIHN B TaHHOMH
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chepe. B koHTpacTe ¢ ITHM, pa3pabOTYMKHU
JICIICHTPAIM30BaHHOTO HCKYCCTBEHHOTO HWHTEIUICKTA
UCCIICTYIOT aJbTCPHATUBHBIC TOJTXO/IBI,
HANpaBJICHHBIC HA CO3/IaHUC OTKPBITBHIX, OJOKYCHH-
HUHTETPUPOBAHHBIX CHCTEM, o0 TaaroImmx
CIOCOOHOCThIO K CaMOOpPraHU3aldUd Ha MHUPOBOM
YpPOBHE.

B cBM3M ¢ 4eM KIIOYEBBIM IPEHMYLIECTBOM
JEUEHTPATU30BAHHBIX  BBIUUCICHUH  SBISIETCS  HMX
BO3MOXXHOCTb ~ yCTPAaHHTh  NPOOETBI, KOTOPBIMHU
00MaaroT NEHTPAIN30BaHHBIE CHCTEMBI OO0PaOOTKH
JIaHHBIX, IPU MOMOIIU TEXHOJOTMH HCKYCCTBEHHOI'O
UHTeUIeKTa. braromapst uemy JeleHTpanu30BaHHbIE
BBIUUCIICHUS, UCTIONB3YIOLINE TEXHOJIOTHH
UCKYCCTBEHHOTO HHTEJUIEKTa OTKPHIBAIOT HOBBIE
TOPHU30HTHI AJISL Pa3BUTHs TEXHOJIOTUH, MPEAOCTaBIIAL
BO3MOXKHOCTH Ul JEMOKpaTHU3allil U PacUIUpeHHs
JlIocTyna K BEIYUCIHUTEIbHBIM pecypcam [4].

B cBoro 04epens ecim ke TOBOPHUTH O MIPHUHIIMIIAX,
TO B JaHHOW OOJAaCTH TPHHLMI YBEINYUBAIOLICHCS
JEUSHTpANH3aNd  AePUHUPYETCS KaK TEHICHIUS
JEUCHTPATU30BAHHBIX CHCTEM K IIOCTCIIEHHOMY
HapalllMBaHUIO CTENEHHU JEIeHTPAIN3alliy B OTBET Ha
pa3nUYHbIC BBI3OBBI, BKJIIOYAs Yrpo3bl U aTakh. IJTO
CBOMCTBO TOAYEPKHBAET NPUCYILYI0 THOKOCTH U
aJaNTHUBHOCTh JEIIEHTPATU30BAHHBIX CTPYKTYp IO
CPaBHEHHMIO C HUX IICHTPAJIM30BAHHBIMH aHAJIOTaMH,
MOo3BOJISIL UM I(QQPEKTUBHO MOJUMUIMPOBATH CBOIO
ApXHUTEKTYPY M CTPATETHIO B 3aBUCHMOCTH OT TEKYIIIHX
YCIIOBUH.

[MpuHOMO packpeiBaeTcsi dYepe3 aHaIOTHIO C
MOPCKO# 3Be3/10H, B3siToi 3 padbotel Opu bpadhmana u
Pona Bekctpema, KoTOpast CHMBOJIM3HPYET
YHHUKQJIBHYIO ~ CIHOCOOHOCTDh  JICLIEHTPATU30BAHHBIX
CHCTEM K CaMOpPEryJSIIMM M BOCCTAaHOBJICHHIO. B
JAaHHOW MeTtadope, OTCYTCTBUE LEHTPAIM30BAHHOTO
YIPaBICHUS U HAJTMYNE MHOYKECTBEHHBIX aBTOHOMHBIX
y3JI0B, Ka&XIbli M3  KOTOPBIX  CIIOCOOEH K
HE3aBUCHUMOMY (DYHKIIMOHMPOBAHUIO U MPHUHATHIO
pemieHni,  oOecmeyMBaeT  CHUCTEME  BBICOKYIO
YCTOWYMBOCTh K BHEIIHMM W BHYTPEHHHM IIOKaM. B
cilyyae TOBPEXICHHUS OJHOTO M3 y3JIOB, CHCTEMa He
TOIBKO  TpoAoinkaeT  (yHKuMoHWpoBaTh  Oe3
3HAYUTEIBbHBIX TIOTEPB, HO u crocobHa
pereHepupoBaTh yTpaueHHbIe (YHKIHHU, TOPOH Jlake
YCHJIMBAsI CBOIO ITEPBOHAYANBHYIO KOH(PHUTYPAIHIO.

B koHTekcTe OJIOKYEHH-TEXHOJOTHH JAaHHBIN
MPUHIAI HAXOAWT CBOE BOIUIONICHHE B CIIOCOOHOCTH
ceTell K OHBONIONMHM M YKPEIUIGHHI0 B OTBET Ha
kubeparaku. Hampumep, cerb buTkowH, ¢ MomeHTa
coero cosmanus B 2009 romy, AEMOHCTpHUPYET
YCTOWYMBOCTH K pasHOro poja KuOeparakam,
MOCTENEHHO CTaHOBSACH BCE Goutee
JICLIeHTPaIU30BaHHON 1 HE3aBUCUMOM.

Bropoit  mpuHmun  ompexaenser, UYTO B
JICLICHTPAIU30BaHHBIX CUCTEMax HHTEIIEKTyallbHbIe
(YHKIIMM HE COCpPENOTOYEHBI B OJHOM LIEHTpE, a
pacripenieieHsl Cpei BCeX YYaCTHHKOB CETH. OTO
pacmpezeneHne BIACTH U PECYpCOB CIIOCOOCTBYET
KOJUICKTHBHOMY TIPUHATHIO PEIICHUI W MHHOBAIMSM,
nenas cucreMy Oosiee THOKOW W aJanTHBHOH K
W3MECHEHHSM.

B  cBooo  ouepens NPUHLAIL,
3aKII0YaroNHics B CIIOCOOHOCTH
JCLCHTPAIN30BAHHBIX CHCTEM K CaMOM3MEHEHHUIO
MOJYEPKUBACT HMX YHUKAIBHYIO aJalTHBHOCTb U
ruokocTb. B OnokueiiH-cepe ATOT  mpUHIMI
MIOJTBEPIKAAETCS CIOCOOHOCTBIO CETEH K PA3BUTHIO U
peoOpa30BaHMIO B OTBET HA BHEIIHWE W BHYTPEHHHE
(akTopsl, oOecrieunBast TEM CaMbIM HX JOITOCPOYHOE
BBDKMBAHHE U PA3BUTHE.

Takum o00pasoMm, wu3y4eHHE | IPHUMEHECHUE
JAHHBIX TPUHIWIIOB B  KOHTEKCTE  OJIOK4YEHH-
TEXHOJIOTHH ¥ APYTHX ACLUEHTPAIN30BaHHBIX CHUCTEM
OTKpHIBAE€T HOBBIE TIEPCIEKTHBBI JUII  Pa3BHTHS
YCTOWYMBBIX, 0E30MAaCHBIX M alallTUBHBIX LU(PPOBBIX
JKOCHCTEM [5].

Ecnu sxe ToBOpHUTH 0 HEHPOHHBIX CETSX B 00JaCTH
JCLEHTPAIN30BaHHOH  00pabOTKE  JaHHBIX,  TO
HEWpOHHAs CETh, SIBIIICH (DyHIAMEHTAIBHOM MOJIEIBIO
B  OJToii  oOmacth, HWHTErpupyer B  cebe
AITOPUTMHUYECKUE CTPYKTYpHl W HaHHbIE, (HOPMHPYS
CHCTEMY, KOTOPYIO YCIIOBHO MOKHO OTOKIECTBUTbH C
WU. DOpomoums UM oxBareiBaeT pa3paboTKy Ooiee
3G (QEKTUBHBIX AITOPUTMOB M PACIIMPEHUE OOBEMOB
JaHHBIX, 4YTO B COBOKYIHOCTH HalpaBJeHO Ha

Tpertuit

ITOBBIILICHHUC HpOI/ISBOJII/ITeJ'IbHOCTI/I nu TOYHOCTH
MOJIETICH.
Jannas TEXHOJIOT st JEMOHCTPUPYET

NPUHLUMINHAAIBHO HOBBIM MNOAXOJ K paclpeneseHUuro
BEIYHCITUTENFHBIX MOIIHOCTEH W PECypCOB, ITO3BOIIASA
MTOJTb30BATEIISIM YYaCTBOBATh B IOACPKAHUN PabOTHI
CETH M OCYIIECTBIATh O€3TPaHUYHEIC TPaH3aKIH 0e3
[IEHTPAIM30BAHHOTO  KOHTPOJNS. OJTa HMHHOBAIUS
OTKpBUIA TyTh K CO3MAaHUIO IIONHOCTHIO HOBOM
SKOHOMHYECKOW  CHCTEMBI, Oasupyromeics Ha
MalHUHTE, [JeNeHTpadu3alud U  Kpunrorpapum,
MpeaoCTaBIAsd OCHOBY JJIsL TpaHCTPAHUYHBIX
HHaTe)I(eﬁ, OCYIIECTBIIACMBIX C MHWHHMAJIbHBIMHU
3aTpaTamH.

Bo3Hukaer mnepcriekTHBa JelEHTpaIu3aluil B
chepe U, npennonararomniasi paauKaabHBIH OTXOJ OT
TPaIUIIMOHHBIX LEHTPAIN30BaHHBIX Moenei
oOydeHHss W  HWCHOJB30BaHUS  HCKYCCTBCHHOTO
nHTeIuekTa. Jenenrpammsanus W npexycmarpuBaet
CO3/1aHue MoJIeNeH, oOyJeHme KOTOPBIX
OCYLIECTBIISIETCS cUIaMH MHOTOYHCIIEHHBIX
Y4aCTHUKOB CE€TH, Ka)K]lBIﬁ 13 KOTOPBIX BHOCUT BKJIA[]
B pPa3paboTKy OOIIEro MHTEIUIEKTYyaJIbHOTO MPOIYKTa.
Takoli mOAXOM HE TONBKO TO3BOJIUT OOXOIUTH

OTpPaHWYEHUS, CBS3aHHBIE C  HEOOXOIMMOCTBHIO
HaJIu4us 3HAYUTENbHBIX BBIYHCIIUTEIbHBIX
MOIIHOCTEH A 00y4deHHs1 KPYHMHBIX MOJeNeil, HO U
ceaer nporecc Gostee HHKIIIO3UBHBIM,

JEMOKPAaTUYHBIM U JOCTYmHBIM. [lomoOHas cucrema
MoOTJ1a OBI II0I0PBATh MOHOIIOJIHIO KPYITHBIX KOMIIaHUN
HAa BIAJCHHE W OJKCIUTyaTanui mnepenoBbix WMU-
MoJIeNel, PeIOCTaBIIsAA MIUPOKUM MaccaM JIOCTYI K
MEPEIOBEIM TEXHOJOTHSIM. DJTO CTaHET CIICAYIOIINM
3HAYUMbIM nrarom B pa3BUTHA TeXHOJ’IOFHﬁ,
CIIOCOOCTBYIOIIUM ~ YBEJIMYCHUIO  aBTOHOMHH U
HE3aBUCUMOCTH OT[EIbHBIX JIMI M KOJUIEKTHBOB.
Taxum obpazom, B TIePCTICKTUBE
JCLEHTPAIN30BaHHbIE TEXHOJIOTUU obemiator
paavKaIbHO W3MEHHTH MapagurMy JOCTYIIHOCTU U
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NPUMEHEHHUS] HCKYCCTBEHHOT'O MHTEIUICKTa, Jefias ero
MHCTPYMEHTOM  TOBCEIHEBHOIO  HCIOJIb30BaHMS,
JOCTYIIHBIM  KaXJOMYy W He  TpeOyIomum
LHEHTPAIN30BAaHHOTO YIpaBICHUS. OTO OTKPHIBAET
HOBBIE TOPU30HTHI /ISl pa3BUTHUS OOIIECTBA, YKPEIUISA
ABTOHOMMIO MHIWBUJIOB M MIPEIOCTABIISAS UM MOIIHBIN
WHCTPYMEHT IS peIIeHNs IIOBCeTHEBHBIX 3a1a4 [6].

3. Texuuueckasi peaju3anus

B Hay4HO-TEXHMUYECKOH JIUTEPATYpE, Pa3BUTHE U
IIpUMEHEHUE HEHPOHHBIX ceTeit 3aHUMAIOT
LEHTPAIFHOE MECTO B IHCKypce 00 HCKYyCCTBEHHOM

unTeinekre. Hecmorps Ha TO, 4TO Tekyuue
anroputMbl UM He 007a71a0T CHOCOOHOCTBIO K
KOIHUTUBHOMY MBIIIICHHIO, aHAJIOTMYHOMY

YeJI0BEYECKOMY, OHU JIEMOHCTPUPYIOT 3HAUUTEIbHbBIE
JIOCTIDKCHUsIT B o0macTh o0pabOTKM W aHaimu3a
OOJBIIMX OOBEMOB JAaHHBIX. OTH TEXHOIOTHH
MO3BOJISIFOT BBIMIOJIHUTE 3a[a4d, HEIOCTYIHBIC IS
YeJIOBEYECKOr0 HHTEIIEKTA, TaKHe KaK MTHOBEHHAas
00paboTKa M HHTEPIPETAIHI MAaCCUBOB HH(OPMAITHH.
HeiiporHsle cetn, mnpexacTaBisAomme coOoi
KOMIIJIEKCHO OpraHU30BaHHBIC APXUTEKTYPHI
HCHPOHOB, BBHICTYMAIOT B POJH (DYHIAMEHTAIBHOTO
HHCTPYMEHTa B pa3paboTKe MAIIMHHOTO 00y4eHUs.

B ob6mactu 00paboTku MH(OpMALUH, MEXaHH3M
paboTsI HC MOKHO MIPEACTaBUTh Kak
MOCJIe10BAaTENbHBINA npoiiecc npeoOpa3oBaHus
BXOJHOTO  TOTOKa  JAaHHBIX  4epe3  CEepulo
BBIYHMCIIUTEIBHBIX CIOEB, TJIe KaXIbIH ITOCIIEYIONi
cliol  TeHepupyeT  Ooiee  BBICOKOYPOBHEBYIO
abcTpakuuio BXOAHOH MH(OpManmuu. DTO MO3BOISET
HC amantupoBathcs K pa3HOOOpa3HBIM THITAM JaHHBIX
n >(PPeKTHBHO pemaTh 3aJaud  KJIACCH(HUKAINH,
perpeccuu 1 KJ1acTepu3alyu.

OnHako, HECMOTPS Ha 3HAYUTENBHBIC YCIIEXH,
CYLIECTBYIOT BBI3OBBI, C KOTOPBIMH CTAJIKUBAIOTCA
uccnenosarean u paspadborunkn HC. DTH BBI3OBBI
BKJIIOYAlOT B ce0s  BOIpPOCHl  3(PPEKTUBHOCTH
00y4eHHs, HHTEPIPETUPYEMOCTHU PE3YIILTATOB PAOOTHI
CeTH, a TaK)Ke dTHYECKUE M 0E30MaCHOCTHBIEC aCIeKThI
ux npuMeHeHus. lIpeonosneHue 3TUX NPENATCTBUN
TpeOyeT COBMECTHBIX YCWIMH MEXKIyHApPOIHOTO
Hay4HOTO coo0recTna, HaIpaBJIeHHBIX Ha
JanpHelIee CoBepIIEHCTBOBaHNE TexHonoruii M n
pa3BUTHE HOBBIX MOAXOZOB K OOYUECHHIO M aHAIHU3Y
rTyOOKMX HEUPOHHBIX CETEH.

CraHpapTHas HEMPOHHAaA CeTb

input layer

hidden layer 1

output layer

hidden layer 2

Puc.2. Heiiponnas cems. Mcmounuk: habr.com/ru/post/456186/.
Fig.2. Neural network. Source: habr.com/ru/post/456186 /.

W3 pucyHka 2 BUAHA CTPYKTypa HEHPOHHOI CeTH,
0COOEHHOCTHIO ee APXUTEKTYPBI SIBJISIETCSI
CIIOCOOHOCTH C0O3/1aBaTh MHOT'OCJIOMHBIE
KOMITO3UIIMOHHBIE MOJIENIM, TA€ KaXKIBIH 3IIEMEHT
JaHHBIX ~ HMHTEPIPETHpPYeTCs  4epe3  Hepapxuio
NPUMHTHBOB, TI03BOJISIS ceTu 3¢ PeKTUBHO
o0pabaThiBaTh M AaHAJIM3MPOBATH WHPOPMALMIO C
BBICOKOI1 CTENIEHBIO a0CTPaKIINH.

OkcnepTbl B 00JlaCTM  HMCKYCCTBEHHOTO
MHTEJUIEKTa OTMEYAIOT, YTO JIONOJHUTEIbHBIE YPOBHH
BroxkeHHocTH B HC  mosBomstror  cucteme
CHHTE3MpOBaTh  Oojiee  CIOXHBbIE  MOHATUS U

3aBHCUMOCTH H3 0a30BBIX 3JIEMEHTOB, obecmednBas
TEM CaMbIM TITyOMHHOE TIOHHMaHHe 00padaThiBaeMbIX
naaHeIX. Ctpykrypa cmoeB B HC TecHo cBs3aHa C
XapaKTepOM peracMoi MpoOIeMbI K MOXKET BKIIFOUATh
KaK CKpBITBIE CIIOM, OTBedalolue 3a o0paboTky u
mpeoOpa3oBaHuEe BXOIHBIX JaHHBIX, TaK H CIIOH,
BEITIOJTHCHHBIC I BBITIOJHEHUS CHEIH(QUISCKUX
JIOTHYeCKUX omnepanuid. PazHooOpasue u THOKOCTH
9THX cinoeB JenatoT HC MONIHBIM MHCTPYMEHTOM JIJIs
CO3/IaHMS BBICOKOI((EKTHUBHBIX PEIICHHH B CaMBIX
pa3HooOpa3HbIX 001ACTAX, OT pacro3HaBaHUI 00pa3oB
JI0 00pabOTKH €CTECTBEHHOTO SI3BIKA.
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I'Ipouecc DG‘_\(‘-IEHHH
Hasa HenpoceTH
AaHHBLIX —
* pacnpocTpaHeHue —
CHUrHana no HEIFFDDCE:TI.-‘I
ceTb oby4yeHa
BbiGop S P
npumepa oTBET Mana
CceTH
pacuet
| . OWHBKK
oWKoKa
noAcTpouka BenuKa
BECOB CETH

Puc.3. Ilpoyecc obyuenus netiponnoii cemu. Ucmounuk: Hemounuk: Hckyccmeentvie HellpoHHble cemu U
npunodicenus: yueb. nocooue /@.M. I'agpapos, A.®. 'anumanos. — Kazanw: H30-60 Kazan. yn-ma, 2018. C.121.
Fig.3. The learning process of a neural network. Source: Source: Artificial Neural Networks and applications:

textbook. manual / F.M. Gafarov, A.F. Galimyanov. — Kazan: Kazan Publishing House. Unita, 2018. p.121.

OueBUIHO, YTO €CIIM  HEHpOCEeTH  MOTYT
00pabaThIBaTh OrpOMHBIC 00BEMBI JAHHBIX, 3HAYUT, HX
MOYHO HE TOJIbKO 3KCILUTyaTHPOBATh, HO M () (EKTUBHO
obydyare. Ilpm 3ToM mox  3ddexkTHBHOCTHIO
MOHMMAETCsl Topa3 o OoJblIas CKOPOCTh OOydYeHHS,
4eM B Cilyyae TPaIMLUOHHBIX METOJOB OOy4YeHUs
HEHPOHHOW CeTH BPYYHYIO yeroBekoM (puc.3) [7].

3aki0ueHne

Ota cTarhs TIpe/ularaeT HOBBIH B3IJIN Ha
00paboTKy ¥ 3alIUTY JaHHBIX B 3II0XY HCKYCCTBEHHOTO
MHTEJUIEKTa, MOAYEpPKUBas Ba)KHOCTb WHHOBAIMHA B
ob6JracTi 6€301IaCHOCTH U ITPUBATHOCTH JAHHBIX.
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AHHOTALMUS

WudopmannonHas Mozaenb 1mo3BoisieT 3h(EeKTHBHO KOHTPOJIMPOBATh BBINIOJHEHHE paboT, obecrneunBaet
TIOCTOSTHHBIN JJOCTYI K BU3YaJbHBIM JaHHBIM MIPOEKTA M 00JagaeT ApyruMu npenmyectBaMi. OHa MOXeT OBITh
HE TOJBKO OCHOBHBIM HHCTPYMEHTOM IOCTIDKCHHS LENH, HO M HCIOJb30BaThCI BMECTE C JPYTHMH
NPOrPaAMMHBIMH ~ KOMIUICKCAMH. PBIHOK TEXHOJOTMYECKUX pEIICHWH B obiacTH HMH(OPMAIMOHHOTO
MOJICITUPOBAHUS IOCTOSIHHO pa3BHBAaeTCA. Pe3ylbTaTOM 3TOr0 pa3BUTHS SBISIOTCS MPOLYKTHI TPYII KOMIIAHHUH,
HalpUMep, NPOrpaMMHBIE KOMIUIEKCHI JUTS IUTAHUPOBAHHS H KOHTPOJISI CTPOUTEIIBHEIX PadoT.

HHpopMaumoHHass MOJIEIb SBISETCS KITIOYEBBIM 31eMeHTOM BIM-TEXHOJOTHI M HrpaeT BaKHYIO POJb HA
BCEX JTamax >KU3HEHHOro IMKJIa 3naHus. OHa 1o3BojsieT d3(QQPEKTHBHO B3aMMOJICHCTBOBATh BCEM YYaCTHUKAM
MPOEKTa, YNPaBJISATh CTPOUTEIBHBIMH IPOLECCAMH, MOJIY4aTh TOUYHYIO MH(OPMAIMIO O CPOKaX, CTOUMOCTH H

JUHAMUKE BBITOJHECHUS Pa0OT, a TAKKE ONMPECIIATh MOTPEOHOCTh B MaTepHaiaXx.
KuioueBble ciaoBa: OpraHu3aliiOHHO-TEXHOJIOTHYECKasi HaleHOCTh, BIM-TexHomnoruu, onTuManbHOCTb,

BBICOTHBIC 3J1aHUS,
0€30TKa3HOCTh

MIPOEKTUPOBAHUE,

3a nocneguue 20 JeT CTPOUTENBCTBO Pa3BUBAETCS
CTPEMHUTENBHEIMH  TeMIaMH, W  3(PQPEKTHBHOE
YIPABJIEHUE CTPOUTENBHBIMU MPOEKTAMHU CTAHOBUTCS
HEOTHEMJIEMOM  YacThl0  yCIIEIIHOTO  Om3Heca.
HNubopManmoHHOE MOJCTHUPOBAHUE SIBISACTCS OJHUM
W3 KITIOYEBBIX U, JOCTATOYHO, HOBBIX MHCTPYMEHTOB,
KOTOpPHIi  MOMET TOMOYb  yIy4YlIUTh  MPOLECC
NOPUHATHS PEHICHUH © TOBBICUTH 3(H(HEKTUBHOCTH
paboThI Ha BCexX 3Tamax npoekra.[1]

AKTyanbHOCTh JaHHOH  TEMBbI
HECKOJBKUMH (haKTOpaMHU:

e POCT KOHKYpPEHIIMM Ha PBIHKE CTPOHUTENLCTBA,
9To Tpebyer oT KOMITaHUI IIOCTOSIHHOT'O
COBEPILIEHCTBOBAHUS CBOMX MOJXOJOB U TEXHOJOTUH
JUISL COXPaHCHHSI KOHKYPEHTOCIIOCOOHOCTH.

e YBeJIMUCHHE CJIO’)KHOCTH CTPOUTENBHBIX
MPOEKTOB, YTO CO3/aeT HEOOXOAUMOCTh B Oolee
TOYHOM ¥ THOKOM yHpaBlIeHUH pecypcamu H
MpOIIeCCaMH Ha BCEX dTallaX CTPOUTENbCTBA.

e[loBbimieHHe TPeOOBAHMI K IKOJIOTHUECKOH W
SHEepreTHuecKor  A(GGEKTUBHOCTH  3JaHHWH,  4YTO
CTHUMYJIUPYET pa3pabOTKy W BHEAPCHHE HOBBIX
IMOJXO0J0B U TEXHOJOTH, TakuX Kak BIM.

ePazBuTie 1HM(POBBEIX TEXHONOTHH M  HX
WHTETpalus B CTPOUTEIbHYIO OTPACib, YTO OTKPBIBAET
HOBBIE BO3MOXXHOCTH JIJIsl ONTUMHU3ALMU NPOIIECCOB U
TIOBBIIIICHHSI KAYECTBA CTPOUTEILHBIX PadoT.

eHannuyue npakTUYECKUX NPUMEPOB YCIICLUTHOTO
npumeHeHust BIM-TexHosioruit B CTpOUTENBCTBE, YTO

o0ycioBieHna

MPOTPpaMMHBIE KOMILIEKCHI,

BIM-cpena, puckd, ONTUMalbHOCTD,

TIOATBEPKAAET UX (P (PEKTUBHOCTD U MIEPCIIEKTUBHOCTh
JUISL TANTbHEHINETO PacpOCTPaHEHHS.

Taknm obpazom, HCCIIeJOBaHNE
OpTaHM3AIOHHO-TEXHOJIOTMYECKOTO TPOEKTUPOBAHUS
B CTpoMTeNbCTBE Ha ocHOoBe BIM-TexHonoruii
HpeACTaBIgeT COOOH aKTyalbHYIO M BaXKHYIO 33jady,
peleHne  KOTOPOM  CHOCOOCTBYET — MOBBIIICHUIO
9(G(QEKTUBHOCTH  CTPOUTENBHBIX  MPOLECCOB U
YIYYIIEHUIO Ka4eCTBa CTPOUTEIBHBIX 00BEKTOB.

WudopmannonHas Mojaenb B CTPOUTEIHCTBE
UTpaeT KIIOUEBYIO POJb M OXBaTHIBAET BCE CTaJnH
KHM3HEHHOro numkna 37aaHus. OHa obecneynBaeT
B3aUMOJICHCTBHE YYaCTHHKOB MPOEKTa, YIPABIISET
CTPOUTENBHBIMM  TIPOLECCAMU M TIPEJOCTaBISET
TOYHYIO MH(OPMAIMI0O O CPOKaX, CTOMMOCTH, XOJe
pabor u morpebHOocTH B Marepuasax. Ee
HCTIOJTb30BaHHUE YIIPOIIAET IPOLIECCH IPOSKTHPOBAHUS
M JKCIUIyaTallud OOBEKTOB, YIy4IIaeT KadecTBO M
CHIKaeT 3arparel. Kpome TOro, CoBpeMEHHEIC
MIPOTPpaMMHBIE PEIICHHS] W KOMIUIEKCHI B 00JacTu
WHGOPMAIMOHHOTO  MOJEIHMPOBAHUS  NPOJOIDKAIOT
pa3sBuBaThes, nemas  BIM-texnomornm  Goiee
3¢ PEKTUBHBIMH.

OOmas cTpykTypa HH()OPMAIMOHHOM MOJENH
paccMaTpuBaeMoi K TNPUMEHEHHI0O Ha 00beKTe
oToOpakeHa Ha PUCYHKe 2.

'eHepanbHBIA  IJIaH,  WCMIOJB30OBAaHHBIE B
nrudpoBOK MOJIETH OTOOpaKeH Ha pUCYHKeE 1.
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[ Hepapxns ucncit l

'
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J
Ilzan pabor 00 KaAIOMY
HCHOAHNTCIIO
Inas-rpadux pabor
KosiTpoaksiie 7oK

Puc. 2. Cmpyxmypa paccmampusaemoi uHghopmayuonHot mooenu

TexHuko-sKOHOMHUYECKHUE nokazaTenu cpaBHeHust  npennpusitast OO0 «I1-Ctpoit», ¢ yueToM NoJAroTOBKU

OpeACTaBJICHbI HA TUCTOI'PAaMME Ha PUCYHKE 3. I/IH(l)OpMaLII/IOHHOI‘/'I MOACIN Ha 00BbEKTE aHAJIOTUIHOTO

B yuer 6paJ'II/ICI> HOPMATUBHBIC CPOKH IMTOATOTOBKHU THIIA.

MOPOCKTa MU pPEAJIbHbIC CPOKU HCXOJd U3 MPAKTUKU
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1400 wen/uac
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k

Bpesma ma Bpema na Bpema na

NOATOTORKY

papabo Ty

OCMOEMEIX

Lnposon

CHREeYNAMMC TO8
OCHOB NPOCNTI paise o

npoewTa

800
600
400

Bpema ra Bpecma ma Bpema ma
npoBCACHAMC Pa3pA0OTHY CMET  QODMMDOBAMME
PacwecTOR bR TN
CIW LA P I
B 63 undposci magenn B ¢ UPPOBOR MOAE MO

Puc. 3. l'ucmoepamma cpasnenus noxazamenei

DKOHOMHUS BPEMEHH, UCXOIS M3 TIPEICTABICHHBIX
JIAaHHBIX oLleHHBaeTcs B 540 yei/4ac, 4To 3HAYUTEIBLHO
BJIHSICT Ha CPOKHU HaYajia CTPOUTEIHCTBA.

Ha OCHOBaHHUU MIOJITOTOBJIEHHOMN
nH(OpPMaLMOHHOI MOJIETIH BO3MOKHO OCYIIECTBUTD:

1.IInaHupOBKY MECTa CTPOUTENBCTBA;

2.IlpoBenenne pabOT HyJIEBOTIO IIUKJIA;
3.MoHTax KOHCTPYKLIUiT U 000pyJOBaHNS;

4 IlpoBeneHnss mpouynx paboT, TakUX Kak
03€JICHeHHE ,0J1aroyCTpoOMCTBO M OTAENKA.

Ucnonp3oBanue nupoBo MoOmeNHd 3OaHUS
MO3BOJISIET SKOHOMHTH CpEACTBAa 3aTpayMBaeMble Ha
MPOEKTUPOBAaHUE M CBOEBPEMEHHO KOPPEKTHPOBATH
paboTy WHXEHEPOB-TIPOEKTUPOBIIMKOB B  JTI00OM
3a/1aHHOM JTamne, 6naronaps BO3MOKHOCTH
COBMECTHOT'O YJacTHsl.

O/HaKO HEJIOCTaTKU WH(POPMAIMOHHOW MOJEIIH,

KOJUTH3HH, IPOBEpKa TEKYIINX JaHHBIX JOJDKHBI OBITh
TaK)KE YUTCHBI.
C 1enpl0 MUHHUMM3AIUH PAcXOJ0B Ha JaHHBIC

3aTtpaThl  HEOOXOJMMO  MNpPaBWIbHO  MOA0OpaTh
CTPYKTYPY IOJIX0/1a K OLICHKE KOJUIU3UHU.
3anaun, KOTOpbIE ~ HEOOXOIUMO  y4ecThb

paszensoTcs Ha 5 IOApa3IesoB:

1.CootBeTcTBUE MOZETH BceM pazzaenam [1/]

2.IlpoBepka THUIOB, pa3MepPOB M TEXHUUYECKHX
JAHHBIX 110 3JIEMEHTaM MOJENH

3.ABTOMaTH3aNM ITPOIIECCa IPOBEPKU

4.Bpiaua peleHuit IpOrpamMMon
aBTOMATH3UPOBAHHOW MPOBEPKU MPH HAXOXKIACHUH
KOJIIU3UI

5.®opmMupoBanue oTdeTa

CornacHO MOCTaBICHHBIM 3a/1adaM, alrOpPUTM, B
YOPOILIEHHOM €ro BHUAE, U1 pealu3alid TaKoro

a HMCHHO JOIIOJHUTCIIBHBIC 3anaTI)I Ha OL[eHKy HpOIpaMMHOFO OGeCHequHH JOJIDKCH qu/ITBIBaTI)
CTPYKTYPY OTOOPaKEHHYIO Ha PUCYHKE 4.
vy ¢ rousann ohop L
# MR |r §
i & Bas noripocis
LT
Fuaptuien st s
L]
[mr——
Har T

Puc. 4. Aneopumm I10 nposepku
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I[lo cXOXUM JaHHBIM, TpEAJIAracMbIM K
PaccMOTPEHHUIO, CYILIECTBYIOT HECKOJIBKO
NPOTPpaMMHBIX KOMIUIeKcoB, Takux kak CADLib,
KOTOpast 0OHAPY>KUBAET KOJIM3UU U BBIACISET UX.

OpHako, OJHMM M3 HaUOOJBUIMX HEAOCTATKOB
JTAHHOTO 1o SABIISICTCA OTPaHUIECHHOCTH
paccMOTpeHHsI, a WMEHHO, YYUTHIBAIOTCS TOJBKO
rpadudecKne HeCTHIKOBKH.

Bonpoc 1o MUHUME3aIHHd PUCKOB M TPOBEPKU
MHQOPMALMOHHBIX ~ MOJENeli Ha  COOTBETCTBHUC
TPaOUIMOHHBEIM  aHAJoTaM  sABISETCI  OCOOEHHO
COBPEMEHHBIM U aKTyaJIbHBIM. YUeT BCeX IaHHBIX B
OIHOM  MIpPOTPpaMMHOM  KOMIUIEKCE,  COIJIACHO
npejIaraeMoil CTpyKType Ha puc. 4, TO3BOJHIIO OBl
MakCUMajJbHO  MHMHUMH3UPOBATh  3aTpaThl  NpH
NPUMEHEHUH HHPOPMAIIMOHHON MOJIECITH.
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ANNOTATION
The article discusses current trends and prospects for the development of artificial intelligence technology.
International research data and ratings of leading trends in the digital economy are analyzed. The volume of the
global market for Al technologies and the leading countries in terms of the amount of investment in this area have

been studied.

Keywords : artificial intelligence, digital economy, digitalization , IT sector, business processes.

In modern realities, artificial intelligence (Al) is
gradually beginning to cover almost all areas of society,
which undoubtedly has both a number of advantages
and also carries significant risks for companies.

Artificial intelligence (Al) is a topic that has long
been on the pages of popular science magazines and is
constantly touched upon in films and books. The more
specialists develop this area of science, the more myths
it becomes covered with.

The idea of creating an artificial likeness of a
person to solve complex problems and simulate the
human mind, as they say, “was in the air” back in
ancient times. The founder of artificial intelligence is
considered to be the medieval Spanish philosopher,
mathematician and poet Raymond Lull , who back in
the 13th century. tried to create a mechanical device for
solving various problems based on the universal
classification of concepts he developed.
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The term “artificial intelligence” (Al; English Al -
“ Artificial” Intelligence ") was proposed in 1956 at a
seminar with the same name at Dartmouth College
(USA). This seminar was devoted to the development
of methods for solving logical problems. Soon after
artificial intelligence was recognized as a special field
of science, it was divided into two areas:
neurocybernetics and “black box” cybernetics. These
areas developed almost independently, differing
significantly both in methodology and technology. And
only now have trends towards combining these parts
again into a single whole become noticeable.

Currently, there are two main approaches to
modeling artificial intelligence: machine intelligence,
which consists in strictly specifying the result of
operation, and artificial intelligence, aimed at modeling
the internal structure of the system.

The main areas of application of artificial
intelligence systems: theorem proving, games, pattern
recognition, decision making, adaptive programming,
composing machine music, natural language
processing, learning networks ( neural networks ),
verbal conceptual learning. Modeling of systems of the
first group is achieved through the use of the laws of
formal logic, set theory, graphs, semantic networks and
other achievements of science in the field of discrete
computing, and the main results are the creation of
expert systems and parsing systems.

Acrtificial intelligence is a branch of computer
science whose goal is to develop hardware and software
that allows a non-programmer user to set and solve their
traditionally  considered intellectual  problems,
communicating with a computer in a limited subset of
natural language.

The idea of creating an artificial likeness of a
person to solve complex problems and simulate the
human mind, as they say, “was in the air” back in
ancient times. The founder of artificial intelligence is
considered to be the medieval Spanish philosopher,
mathematician and poet Raymond Lull , who back in
the 13th century. tried to create a mechanical device for
solving various problems based on the universal
classification of concepts he developed.

The Chairman of the State Duma Committee on
Information Policy, Information Technologies and
Communications said that the problem of replacing the
workforce with artificial intelligence is important for
Kazakhstan.

Sooner or later, people will be replaced by an
automated system, and 2% of the country's working
population will spill onto the market. That is why we
need to think about how to employ them, those who will
lose their jobs due to the development of digital
technologies, now. According to the chairman, in the
near future we will be faced with an increase in
unemployment.

To the greatest extent, artificial intelligence
systems use formal logical structures, which is due to
their non-specific thinking and, in essence, algorithmic
nature. This makes it possible to implement them
technically relatively easily. However, even in this
case, cybernetics as a science has a long way to go.

In artificial intelligence systems, modal,
imperative, question and other logics that function in
human intelligence are still poorly used, and are no less
necessary for successful cognitive processes than the
forms of conclusions long mastered by logic and then
by cybernetics. Increasing the “intelligent” level of
technical systems is, of course, associated not only with
the expansion of the logical means used, but also with
their more intensive use - checking information for
consistency, constructing calculation plans, and much
more.

Problem-oriented fragments of natural languages
have already been developed, sufficient for the system
to solve a number of practical problems. The most
important result of such work is the creation of
semantic languages (and their formalization), in which
word-symbols have a certain interpretation.

Acrtificial intelligence (Al) technologies are
developing rapidly. In the spring of 2023, Al made a
qualitative leap forward: a new version of ChatGPT
was released , which learned to generate texts of up to
25 thousand words, describe images, and even
successfully passed the bar exam. A new round of
unprecedented interest in Al technology has emerged
in the world. Hundreds of different services are
emerging that incorporate artificial intelligence
capabilities.

Analysts also note that many of the large rounds
of funding for Al startups involved the world's leading
IT corporations - Microsoft , Amazon , Google and
Nvidia . Moreover, Nvidia is strengthening its position
in the Al market thanks to its GPU-based accelerators,
which have been in short supply due to high demand
from companies creating various Al services and
training large language models. It is noted that the
largest corporations in Silicon Valley are displacing
traditional technology investors in the Al segment.[ 2]

The education sector is conservative and based on
tradition. Therefore, innovations do not come to
education first, but they are tested. Digitalization plays
a special role in this , which will change conventional
ideas about teaching methods. Already today we are
seeing a transition from one-to-many learning to
personalized learning using artificial intelligence,
adaptive educational platforms and personalized
educational programs.
The use of artificial intelligence and immersive
technologies such as virtual and augmented reality
allows for the creation of learning environments where
students are immersed in interactive and live learning
situations. This can improve your understanding of the
material and make learning more fun. Concepts of
education based on computer games ( game-based-
learning appear.
The role of the teacher is also evolving in the context
of these changes. From the usual methods of
transferring knowledge, teachers become mentors,
organizers and guides in the world of information.
The main reason why we are forced to implement Al in
education is the new digital generation ( digital natives
). The point is that young people already intuitively use
digital technologies; this is a world they understand.
They confidently stream their computer game while
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simultaneously chatting in instant messengers. Thus,
Google in its study [1] indicates that schoolchildren are
already using smart speakers and neural networks to do
homework.

But Al is developing and being adopted so quickly that
it is affecting professions and employment. The World
Financial Forum [2] estimates that 83 million jobs will
be lost and 69 million created over the next five years.
And artificial intelligence and machine learning
specialists top the list of fast-growing job openings.
And most of the most dynamic roles on the list involve
technology. For example, prompt is an engineer, i.e.
specialist in setting problems for algorithms. Or
professions at the intersection of machine learning and
medicine: a specialist in training algorithms for
recognizing X-ray or CT images. At risk of layoffs are
clerical or secretarial positions, bank clerks, etc.

Conclusion

The key factor currently determining the
development of artificial intelligence technologies is
the growth rate of computer computing power, since
the principles of the human psyche still remain unclear.
Therefore, the topics of Al conferences look quite
standard and the composition has hardly changed for
quite some time. But the increase in the productivity of
modern computers, combined with the improvement in
the quality of algorithms, periodically makes it possible
to apply various scientific methods in practice. This
happened with intellectual toys, and this happens with
home robots.

In the future, temporarily forgotten methods of
simply enumerating options (as in chess programs),
which make do with an extremely simplified
description of objects, will be intensively developed.
But with the help of this approach (the main resource
for its successful application is performance), it is
expected that it will be possible to solve many different
problems (for example, in the field of cryptography).
Quite simple but resource-intensive algorithms of

adaptive behavior will help autonomous devices
operate confidently in a complex world. In this case, the
goal is to develop systems that do not look like a
person, but act like a person.

Scientists are trying to look into the more distant
future. Is it possible to create autonomous devices that
can, if necessary, independently assemble similar
copies of themselves (reproduce)? Is science capable of
creating appropriate algorithms? Will we be able to
control such machines? There are no answers to these
questions yet.

The active introduction of formal logic into
applied systems for representing and processing
knowledge will continue. At the same time, such logic
is not able to fully reflect real life, and there will be an
integration of various logical inference systems in
single shells. At the same time, it may be possible to
move from the concept of a detailed representation of
information about objects and techniques for
manipulating this information to more abstract formal
descriptions and the use of universal inference
mechanisms, and the objects themselves will be
characterized by a small array of data based on
probabilistic distributions of characteristics.
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AHHOTAIIUA
B nmanHOW craThe paccMaTpHBaeTCs BAKHOCTH OOECICUEHUS MOXKApHOW OE30MacHOCTH B MEAMIIMHCKHIX
YUPEKACHUSAX, KOTOPbIE UTPAIOT KIIIOUEBYIO POJIb B MPEAOCTABICHUHM Kau€CTBEHHON MEIMLMHCKON MOMOLIU U
cnaceHun xm3HeW. OIHAKO, dTa 3afada OCIOXKHIETCA psSAoM (pakTopoB, BKIIOUAs CIEUU(UKY CTPOCHHH WU
BBICOKMI ypOBEHb HArpy3KH Ha 3JIEKTpPOCeTh. g pemieHus 3THX MpobieM HeoOXOTUMO pa3padaThBaTh U
BHEAPATH KOMIIJIEKCHBIE MEPBI 6630HaCHOCTI/I, a TaKXKeE 06yanL Iepconai HCO6XO,Z[I/IMI>IM HaBBbIKaM W 3HAHUSIM.
ANNOTATION
This article examines the importance of fire safety in healthcare facilities, which play a key role in providing
quality medical care and saving lives. However, this task is complicated by a number of factors, including the
specifics of buildings and the high level of load on the electrical grid. To solve these problems, it is necessary to
develop and implement comprehensive security measures, as well as train personnel in the necessary skills and

knowledge.

KiroueBble cioBa: MCINIUHCKUC YUPCIKIACHUS, [TOKAPLI, 6630HaCHOCTL, OBaKyalus U3 31aHUs.
Key words: medical institutions, fires, safety, building evacuation.

AKTyaJTbHOCTh BOIPOCa 00ECTICUCHHS MOKapHOU
0C30MacHOCTH ~ MEIWIMHCKUX  YUPSKICHHH  HE
BBI3LIBAET KaKUX-I1100 coMHeHui. [Too0Has mo3uus
HAXOJHUT CBOC 0OOCHOBaHKME BO MHOXKECTBE (haKTOPOB.

Bo-nepBrix, 3TO 3HAYHUMOCTh 00BLEKTOB
3IpaBOOXPAHEHUSI U, TPEXIE BCEro, METUIIMHCKUX
YVUPSKICHUHN, i1 TocyAapcTBa H oOmlecTBa Ha
coBpeMeHHOM oTane. COBpeMEHHbIE METUIIUHCKHE
VUpPeKICHUS WrpaloT BaXHYI pOJIb B OKa3aHUU
BBICOKOKAYECTBEHHON  MEIHUIIMHCKOM TIOMOIIM U
cnaceHud xn3Heil. Ha ceropnsmuuii nedb B Poccun
HACUYHUTBIBAETCS Ooee 7000 MEIULINHCKUX
opraHmzamuii  pasnmuuHoro mpodwrt  [1].  Tlo
MOKA3aTeI0 KOJMYECTBA IPOU3BOJANMBIX €KETOITHO
MEIUIIMHCKUX Mpoueayp (MX OTHAENbHBIX BHJIOB, B
9aCTHOCTH, XUPypruueckux), Poccuiickas deneparus
HAXOJUTCS HA JTUAUPYIOMIMX MO3UIIUAX BO BCEM MHPE
[2]. O 3nHaummoctn HagexHOro U 3()(HEKTHBHOTO
(GYHKIIMOHMPOBAHUS ~ MEIUIIMHCKUX  OpraHu3anuit
HeogHokpaTHO roBopun Ilpesunent Poccuiickoit
®enepanuu B.B. Ilytun [3].

Bo-BTOpBIX, 3TO  TOBBHIIICHHBIH  YPOBEHB
MOKapOONAaCHOCTH MEAMLMHCKUM YUpexaeHu. ITo
CBA3aHO C TIEJBIM  pSAOM  OOBEKTHBHBIX U
cyObeKTHBHBIX Tpu4rH. OHA W3 KIIOYEBBIX MPHYUH
COCTOHT B TOM, YTO OOJILHHUIIBI U HMOJMKINHUKHA YaCTO
colep)KaT TMAIMEeHTOB C Pa3MYHBIMU  CTEMEHSIMHU
MOJIBIDKHOCTH M COCTOSTHUSIMU 3JI0pOBbS. MHOTHE U3
HUX HYXXJTAIOTCS B MIOCTOSSHHOM MEIUIIMHCKOM yXOJIe,
HaXoJATCSI B  KpOBaTAX WM  MOJKIIOYEHBI K
CIIENUANILHBIM ammaparaM, 4YTO CO3JaeT CJIOXHOCTH
npu sBakyauud. CIO0XHOCTH TakXe CBSI3aHbl C
O0COOCHHOCTSIMH 3/IaHUM MEIUIIMHCKUX YYPESKICHUH.
OTH 30aHUS MOTYT OBITH OONBIIUMH M CIIOKHBIMH, C
MHOECTBOM OTJCIICHHH, KOPHIOPOB, Ta00paTOpHd U
OIepanroHHBIX. Bee 3T (hakTopsl TpeOyIOT yueTa npu
pa3paboTke ¥ BHEAPCHHH Mep IO OOCCIICYCHUIO
6e3omacHOCTH OT moOXkapoB. Ilpobiemoit Takxke
SIBIIIETCS HAJIEKHOCTh CHCTEM OJJICKTPOCHAOXKEHHS B
MEIUIIMHCKUX YUPEeXKIeHUsIX. BbICOKas Harpyska Ha
AJIEKTPOCETh W3-32 MEIUITMHCKOTO O0OpYyIOBaHHUS U
CHCTEM BEHTHJISALIUN MOKET TIPUBECTH K
BO3HHKHOBEHUIO noxapa WIN HapyLICHUIO

NIEKTPOCHAOKEHHS, YTO  3aTPyOHSACT  IIPOIEcC
9BaKyalllu U obecriedyeHne 0e30MacHOCTH IEepPCOHANA.
HenocraTouHslil ypoBeHb MOATOTOBKM IIEpCOHAA I10
BOIIpOcaM 0€30IaCHOCTH OT II0XKaPOB TAKOKE BIUACT Ha
noxapHyrm Oe3onacHocTh 0ObekTa. KpaiitHe BaxkHO,

4TOOBl BECh MCIUIMHCKHHA TEpCOHan oOaman
HEOOXOAMMBIMM ~ 3HAaHMSMH W  HaBBIKAMH Ui
5(G(QEeKTUBHOrO  pearupoBaHusl Ha  IOXap H

obOecrieueHuss 0e30macHOM 9BaKyallud TIALIUCHTOB H
nepCcoHaza.

Takum 00pa3oM, MOXEM C YBEpEHHOCTHIO
TOBOPUTH O  3HAYUMOCTH  pEHICHWS  3a/auu
obecrieueHus MOXapHOU 6e3omacHOCTH B
MEIMIMHCKUX opraHmzanusx. Ilpm stom cuemyer
OpU3HAaTh  MHOTOTPAHHOCTh  JJAHHOTO  IIPOIIecC,
HEOOXOIUMOCTh MPHUMEHEHHS CHCTEMHBIX Mep W
peanM3ald  JETaJbHOIO  HAydyHOTO  aHalu3a

umeronxcss npobieM. Ilpm 3ToM, HecMOTps Ha
CJIOXKHOCTH, OH ABJIACTCA KPUTUYCCKU BAXKHBIM JJIA
oOecrnieueHUsT 0OE30MACHOCTH BCEX, KTO HAXOJMUTCS
BHYTpHU MEIMIUHCKUX YUPEKICHUI.
CucTeMaTHUECKOE obyueHue nepcoHarna,
COTPY/THUYECTBO ¥ OOHOBJICHHE CUCTEM O€3011aCHOCTH
- BCE 3TO BMECTE IO3BOJSIET CO3/aTh OKPY)KEHHE, B
KOTOPOM 0e30IacHOCTh W 3H0POBBE MAIEHTOB U
MEIMIIMHCKOTO TEePCOHANIa OCTAIOTCS MPHOPUTETOM
HOMEp OJIVH.

3akoHOmaTeNh, TPHU3HABAs  3HAYUMOCTH U
HE00XONMOCTh CcTaOMIBHOCTH MIPaKTHKH
obecrieueHns OKapHOH 0€30MaCHOCTH MEIUIIMHCKUX
YapeKICHUH, JIOCTAaTOYHO opoOHO

periIaMeHTHpOBaNn JaHHBIA Bompoc. B wactHOCTH,
®enepabHbIM 3aKOHOM OT 22 utonst 2008 . Ne 123-03
«TexHUYECKUH periaMeHT O TPeOOBAHUAX MMOKAPHON
0€30MaCHOCTHY» yPETyJIMPOBaHBI TAKHE BOIMPOCHI, KaK:
OTHECEHHE MEIUITTHCKIX YUpESKICHUN K
OIIpEICIIEHHOMY KJIACCY 3JIaHHI IT0 CTETICHH ITOKapPHOI
omacHoctn  (P1.1, @3.4); TpeboBamma 1O
MIPUMEHEHUI0O KOHKPETHBIX MPOTHBOMOXAPHBIX Mep
(Hammpumep, MIPOTHUBOTIOKAPHBIE COCTOSTHUS);
TpeOOBaHMSA K CHCTEMa OIOBEIICHHS O IOKapHOH
omacHoctd W aAp. [4] Tlommmo mpoyero, Ha
3aKOHOJATEIBHOM YPOBHE YPETYIHUPOBAHBI OTIACIBHBIC
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OpraHM3alIOHHO-NIPABOBBIC BOINPOCH 00ECHEYEHUS
HOXKapHOH Oe3omnacHoCTH B MEIUIMHCKHX
opranmzanusax [5], a Takke OTHENBHBIX BHIAX
MEHUIMHCKHX yIpexaeHui [6].

[Moxapuas 6e301acHOCTh YUpexIeHU I
3[PaBOOXPAaHEHUsI B OCHOBHOM  OOECIIEUHMBAETCs
cuctemamu AVYIIT, a Takke KOMIUIEKCOM UH)KEHEPHO-
TEXHHYECKUX  MEPONPHATHH 1O  00ECHEYCHUIO
nmoxkapHoii OezomacHocTH. Pa3paboTka Takmx cucTeM
OCYIIECTBIISIETCS HCXOZAS W3 aHalu3a IOKapHOH
ONaCHOCTH ¥ 3aIIUTHI NPEANPHUATHSI. MeTon aHamm3a

nomapHoﬁ OIIaCHOCTH M 3allUThl OCHOBaH Ha
BBIAABJICHUN HNCTOYHUKOB 3aKHUTI'aHHuA u nyTeﬁ
pacOopoCTpaHCHHA  OT'HA, 0e3  3HaHMS KOTOPBIX
HCBO3MOKHO IMpOBECTU MOXKAapHO-TCXHUYCCKYIO
OKCIICPTU3Y  MNPOCKTHBIX MATCPUATIOB, IIOKAPHO-

TeXHUYEeCcKoe 00ciejoBaHue 00bEKTOB, UCCIEI0BAHIE
MPOUCIIEIINX TOXKaPOB U 3aTOPaHUH, APYTUX BUIIOB
pabort. Pemenne Bompoca mokapHOH 0€30MacHOCTH
YUPEXICHUH 3APaBOOXPAHEHHS C TEXHUIECKOH TOUKH
3peHnst  Tpedyer  pa3paboTKM  KOMIUICKCHBIX
MmepornpusTuii. Taxke, cileayer MOHUMaTh, YTO
UCKITIOYUTEIBHO TEXHUYECKHMMH MepaMu mpoOdiiemMy
6e30MacCHOCTH  YUPEeXKACHUH 3ApaBOOXPAHEHUS He
pemuts [7].

B Poccuu, kak u BO BceM MUPE, HE UCKIIOUEHUEM
U [IOPOM OCHOBHOI NIPUYMHON BO3TOPaHUS ABIIACTCS —
gyenoBedeckuid  (akrop. JlBamumate JieT Hazam B
Coeaunénnpix  Llratax ~ AMepuKH, NPUYMHON
MHO)KECTBA ITI0’KapOB M BO3TOPAaHHMH B MEIUIIMHCKHX
YUPEXKICHUSIX ObUIM  HENOTYIICHHBIE  CHTapEeTHI.
Cerogns, mocne Oomee veM 10-ieTHed ycmemrHoH
00pBOBI ¢ TAOAKOKYPEHUEM, 3TOT (PAKTOP MPAKTHICCKU
ucuepnad Ha KoHTUHeHTax CeBepHoil AMepuki [8]

OcCHOBHBIE TIPOOIEMBI:

1. CnoxHOCTh »dBakyaluu. OBakyanus B
MEIUIIMHCKUX YUPEXKJICHUIX MOXKET OBITh CIO0XKHOM
n3-3a OOJBIIOrO KOJMYECTBA MAIMEHTOB, BKIIIOYAS
TSKETOOOTBHBIX M HEABIDKUMBIX. JTO IpPEACTaBISET
oTpeieNleHHbIe TPYJHOCTH IIPU OpPraHu3alnui OBICTPOH
1 0e30MacHOM 3BaKyaIly B CIIydae Mmoxapa.

OOecrieueHne  MOXapHOW  0OE30IACHOCTH B
30aHUSX MEOULIMHCKAX OpTaHM3aliii — 3TO OYeHb
Ba)KHasI 3a/1a4a, KOTopast TpedyeT 0co0oro BHUMaHUS 1
npodeccHoHANBHOTO 1M0/1X0/1a. BoNbHUIIBI, KIMHUKK 1
nmabopaTopun  SBIAIOTCA OCOOBIMH MecTamH, TJie
HaxoJATCst OOJBHBIE JTIOIU, MEAUIIMHCKUH ITepCOHAT ’
IeHHOe obOopynoBaHne. B ciydae BO3HHMKHOBEHHS

moXkapa  0€30MacHOCTh  BCEX  IPUCYTCTBYIOIIMX
CTaHOBUTCS TJIaBHBIM IIPUOPUTETOM.
OcHOBHBIE IpoOIIeMEl, c KOTOPBIMH

CTAJIKUBAIOTCSI MEIUIIMHCKHUE YUPESKICHUS, CBS3aHBI C
OpraHu3aIiell 3BaKyally U 3alUTOH OT BO3rOpaHUs.
OBaKkyalus yCJIOXKHACTCS pa3IindHbIMU (hakTopamu. B
OOJIbHUIIAX M KIMHHUKAX OOBIYHO HAXOIUTCS OOJbIIOE
KOJIMYECTBO IALMEHTOB, BKJIIOYAs TKEIOOOIBHBIX
WIA HEMOJIBHWXKHBIX. JTO CO3MaeT TPYAHOCTH MPHU
opraHu3anuu OBICTPOH M Oe30MacHON JBaKyallHy.
Kpome TOro, MemWIMHCKUN TepcOHAN JOJIKEH
obecrneunBaTh COXPaHHOCTh MEIUIIUHCKOTO
000pyIOBaHHUS M JAHHBIX.

31aHus MCIUITHHCKHUX YIPEKICHUH TAKIKE HMEIOT
CBOM 0COOCHHOCTH. HekoTopble W3 HHUX SIBISIOTCS

CTapbIMH U MOTYT HE COOTBETCTBOBATh COBPEMEHHBIM
CTaHIapTaM IIOXKapHOW Oe30macHOCTH. DTO TpedyeT
MOJIEpHH3AI[MA CHUCTEM CHUTHAJIM3aLUK O TOXape,
ABTOMATHYECKOTO  MOXAPOTYIIEHHS M  CHUCTEM
JIBIMOY JaJICHUSL.

Eme opHOl mpoOmemMoii sBIsAeTCS BBICOKAs
Harpyska Ha 3JIeKTPHYECKYI0 CUCTEMY H3-3a OOJIBLIOTO
KOJIMYEeCTBA MEAUIIMHCKOTO 00opymoBaHUs. ITO
MOKET BBI3BIBATH IIEPErpy3Ky M MOBBILATH PHCK
BO3HUKHOBEHHMS MOXKapa.

Henocrarounoe  oOydyeHue IepcoHama IO
BOIPOCAaM TI0YKapHOH OE30MacHOCTH TaKKE MOXKET
YXYIUHUTH CUTYaLHIO.

BaxHo, 4TOOBI Bechb MEIMIMHCKHI TepcoHam
obylafan 3HAaHWAMH O IUIAaHaX OJBAaKyallMd M yMel
JCUCTBOBaTh B Cllydae BO3HUKHOBEHHsS MOXapa.

Pemenne  pmaHHBIX — mpoOiieM  IpeaycMaTpHuBaeT
BBITNOJIHEHHE HECKOIBKUX ATAIOB.
ObecrieueHne  MOXKapHOW  OE30MacCHOCTH B

MEIWIIMHCKUX OpPTaHM3alHUAX - ITO 3ajada, KoTopas
TpeOyeT MOCTOSHHOTO BHUMAHHUS M YCHINH, YTOOBI
obecrieunTh 0O€30IIACHOCTh BCEX, KTO HAXOIUTCS
BHYTPH 3THX 3AaHuil. CoBpeMEHHbIE TEXHOJOTHH U
o0yueHHe MepCcoHa a UrPalT KIYEBYIO POJb B 3TOM
MpoIecce W MOMOTAIOT CHU3HUTh PUCK BO3TOPAaHUSA U
obecrieynTh 0€30MMaCHOCTh KHM3HU M 3J0POBBS
MAI[MEHTOB U MIePCOHAIA.

2. OcobennocTy 31aHui: MHOrHE MEIUIIMHCKUE
YUPSKICHUS pACIIONIATalOTCsA B CTapbIX 3IaHUSX,
KOTOpPBIE MOTYT HWMETh YCTapeBIIUEC CHCTEMBI
MO’KapHOW 0E30MaCHOCTH WM HE COOTBETCTBOBATH
COBPEMEHHBIM CTaHAAPTaM.

OcobeHHocTH 3IaHuHI MEIUIIMHCKUX
OpraHW3allii WTPalOT 3HAYHTENBHYK pOJb B
KOHTEKCTe OOECTeueHHUsl MOXKapHOW Oe30macHOCTH.
OTH yupexAeHUs MOTYT BapbHUpPOBAThCA 1O THUIY H
Ha3HAYEHHI0, HO OOBIYHO MMEIOT psia  OOLIMX
0COOEHHOCTEH, KOTOpBIE CIIEAyeT YYHTHIBATh IPH
IUIAHUPOBAHUU M BHEAPEHHU MeEp MO 00eCHeueHHIO
0€30MacHOCTH.

Bo-mepBrix, clenyeT OTMETHUTb, 9TOo
MEIUIIMHCKUE OpPTaHU3aINH, KaK MPAaBHIO, HAXOMATCS
B OOJBIIMX 3HaHUAX WIM KOMIUIEKCAX 3JaHUH,
KOTOpBIE MOTYT OBITH pa3[elicHbl Ha pa3IHYHBIC
MPOTHBOMOXAPHBIE OTCEKH OTO O03HAYaeT, 4YTO B
ciiydae Tmokapa HEoOXOJMMO YYHUTHIBATH MHO>KECTBO
Pa3HBIX 30H , KOTOPBIE MOT'YT OTPeOOBaTh dBaKyalnu
HIJIN U30JIAINHA.

Jlpyroii BaxxHOW OCOOEHHOCTBHIO MEIAMIIMHCKHUX
yUpexAeHUI ABJISIETCS HaJIn4ue
CHGHHaJ'IH?;PIpOBaHHBIX l'[OMeL[IeHPIﬁ, TaKHUX KakK
OIEPALMOHHBIC, JTa0OPATOPUU U TMANATHl PA3THIHBIX
tunoB. Kaxgoe U3 3THUX MOMELICHUNH MOXKET HMETh
0COOEHHOCTH B IUTaHE O0OPYIOBAaHUS U MaTEPUAIIOB,
YTO BJIMSAET Ha TMOTCHIUAIBHBIA PHCK BO3TOPAHUS U
TpeOyeT MOTOIHUTEIHHBIX Mep 0€30IaCHOCTH.

[MoMmuMo  3TOTO, HEKOTOpPHIE MEAUIMHCKHE
OpFaHI/ISaHI/II/I MOFyT HUMCEThb IIOKOJIBHBIC JTAaXHU WU
MO/IBAJIbI, KOTOPBIE TAaKXe JOJDKHBI OBITH yUTEHBI B
IJIaHax TOoKapHOW Oe3omacHoCcTH. 3adacTyio, B
MMOJBANGHBIX  TOMEMICHHSX  MOTYT  XPaHHUTHCS
XUMHUYECKHE BEIIeCTBAa WM OMOJIOTHYECKHE 00pasIlhl,
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9TO CO3MaCT [OIMOJHHUTEIBHBIC PHCKH U TpeOyeT
CTPOTHUX Mep MO0 UX XPAHECHHUIO U OOPAIICHUIO.

Crnemyer Takke OOpaTHTh BHHMAaHHC Ha
cnenuduveckue MOTPeOHOCTH ©  TpeOOBaHUA K
MOXKapHOU 0e30macHOCTH MEIUIUHCKOTO
o0Opy/sOBaHUsST W MaTepHaloB,  TaKMX  Kak

KHCJIOPO/HBIE OaJUIOHBI, JIEKapCTBa W 00OpYyIOBaHUE
JUIsl HCKYCCTBEHHOM BeHTWwiALMH. HenpaBuibHoe
oOpaiieHne C TakKMMH MaTe€pHalaMH MOXET CTaTh
HCTOYHHMKOM I0Xapa WIN YXyAIMINUTH €r0 MOCIEICTBUS
[91.

3. Henocraroynoe o0yueHue nepcoHana:

B HEKOTOpBIX Cily4yasx, MEAUIMHCKHNA MepcoHa
MOXET He O0JIaJaTh JOCTaTOYHBIMH 3HAHUSMHU |
HaBbIKAMU B 0O0JAacTH IOKapHON Oe30MacHOCTH |
sBakyanuu. OTCyTCTBHE  JOJDKHOTO  OOy4YeHUs
COTPYAHUKOB MCEIUIIMHCKUX y‘-Ipe)KHeHI/Iﬁ 10
BOIIPOCAM IOXAPHOW OE€30MaCHOCTH TIPENCTABIICT
CEphE3HYIO yrpo3y Kak Ul IAlHEHTOB, TaK W I
caMoro mepcoHana. JTa mpodieMa O3HA4aeT, YTO
COTPYIHHKH MOTYT OBITh HETIOJITOTOBJICHBEI M HE UMETh
JOCTATOYHBIX 3HAHHUH IS pearupoBaHUs Ha TIO>KapHbIC
ype3BblUaiiHble CUTyaluuu. BakHO OcCO3HaBaTh, 4TO
MOXapbl MOTI'YT BO3HUKHYTH B JIF000€ BpeMs, IOITOMY
KPUTUYCCKH BaXKHO UMETh BO3MOXKHOCTH 3(P(PEKTHBHO
pearupoBaTh Ha HUX.

Henocrarouynoe oOy4eHHE MOXKET IPHUBECTH K
CEepBhE3HBIM HOCIIE/ICTBHSIM: OTCYTCTBHUE
MH()OPMHUPOBAaHHOCTH O TPOIEAYpax dBaKyallnu
MOXET BbI3BATh 3aJICP)KKH 1 Xa0C TIPH BOSHUKHOBCHNH
naHukd. HenpaBunbHOE oOpamieHne ¢ MEeIUIMHCKAM

obopynoBaHuEeM u MaTepHaIaMu MOKET
CIoCcoOCTBOBATH BO3HUKHOBEHUIO UIH
pacnpocTpaHEHUIO MIOKapoB. OtcyTcTBHE
MHGOPMALIMH O TUIaHAX IBAKyallnd MOXET MPUBECTH K
HETIPaBHUIILHOMY HCTIOJIB30BaHUIO JOCTYITHBIX

BBIXOJIOB M MapuipyToB. HemocrtarouHoe obOydeHue
HOBBIX COTPYIHHKOB YCHJIMBaeT PHUCK, TaK KaK OHHU

MOryT OBITh HE 3HAaKOMBI C BHYTPCHHHUMH
npoueaypaMd M CTPYKTYpoil  0e30macHOCTH
MEIUIINHCKOTO YUpEeXICHNUSI. Kypenue B

HETIOJIO)KEHHBIX MeCTax — OpoIIeHHas HETOTYIICHHAsS
curapera — BCIIEICTBHE YeTr0 BO3HUKACT MOXKap.

U3 gppyrux TmOpUYMH MOXHO OTMETHUTH HE
BBIKITFOYCHHBIC  3JICKTPOHArpEBaTEeIbHBIC MPHOOPEI,
MHO)KECTBEHHOE MOJIKITIOYEeHHE obopyioBaHust
OONBIION  MOIIHOCTH  BBI3BIBAIOIIME  TEPETPY3KYy
AJIEKTPOCETE, OCOOEHHO B OCEHHE-3UMHHN CE30H
MOTO/Ibl, HECOOJIOJICHNE TEXHUKH MPOTHBOMOKAPHOMH
0e30macHOCTH NpU  NPOBEJCHUM Ha  00BEKTe
CBapOYHBIX paboT U T.1.

Bosropanue MOXET MPOU3OWTH MPAKTHYCCKU B
JMFO00M MMOMEIICHUN MEIUIIMHCKOTO YUPEkIACHUS, TS
MOTYT HAaXOIUThCS IIIOAM pa3HBIX BO3PAcCTOB U
KaTeropuy, — OT OOJHHHYHBIX I1ajaT JO MOMEIICHUI
00I11er0 Ha3HAYCHHUS 3JJaHUS.

ABapuifHOE  COCTOSHHE  DJICKTPOIPOBOJKH,
KOTOpOE€ B CBOIO Ouepe/ib MOXET IPUBECTH K
3aMBIKAaHWIO WM TEeperpeBy  MEAHIIMHCKOTO
000pyIOBaHUsA, CEpBEPHOH, TpaHChopMaTopa WU
reHeparopa sABJsIeTCS Tak ke MpHIuHOM roxkapos [10].

OOGecrieyeHne  MOXapHOW  OE30MacHOCTH B
MEIUIUHCKUX YUYPEKICHUAX ATO CIIOKHAS U BaKHAS

3aja4a, TpeOyromas KOMIUIEKCHOTO II0/X0oJa |
CHCTEeMaTHYECKUX Mep. MEIMIMHCKUE YUYpPEeKIACHUs
UMEIOT CBOM OCOOEHHOCTH, TaKue Kak OOJbIIoe
KOJIMYECTBO  IIallMEHTOB,  CIICLHAIN3UPOBAHHOE
000py/I0BaHKE U CIOKHYIO HH(PPACTPYKTYpY, KOTOpBIE
MOTYT IOBBIIATE PUCKH BO3HUKHOBEHHS MOXKApOB.
OcHOBHBIE TPOOIEMBI, CBSI3aHHBIE C OOECIIEYCHUEM

TIOXKapHOU 6e3omacHOCTH B MEIUIMHCKIX
YUPEXKICHUAX, BKIIOYAIOT CIOXXHOCTh 3BaKyallUH,
OCOOCHHOCTH  3IaHUM, BBICOKYIO Harpy3Ky Ha

9JIEKTPOCUCTEMY ¥ HENoJHOe o0ydeHHe HepcoHaa.
YT00BI pEIINTh 3TH MPOOIEMBI, CIEAYET YYUTHIBATH
CIEeYIOIIHE aCTIeKThI: TIaHUPOBaHKe U o0ydeHue. st

obecrieueHus 0e30MacHOCTH HEOOXOIUMO
paspabaThiBaTh  [UIAHBI  OBAKyalldd, MPOBOIMUTH
TPEHHPOBKM ©  00yYaThb [EPCOHAN  MPaBUIIAM

MOXKaPHOH 0E30I1acCHOCTH.

1. YcoBepIIeHCTBOBaHNE CHCTEM OE30MacHOCTH
SIBIISICTCA Ba)KHBIM acrieKToM. OOHOBJICHHE CHCTEMBI
oYKapHOU CUTHAIHM3ALNH, ABTOMATHYECKOTO
MTO’KaPOTYIICHUS U CHCTEMBI JIBIMOY TAIICHHSL.

2. TloprpimeHne ypoBHA AIEKTPOOE30MACHOCTH
UTpaeT KIIOYEBYIO POJIb B 00ecreueHH 0e3011acHOCTH.
PerynspHoe mpoBepka U TEXHHYECKOE 00CITy)KUBaHUE
3EKTPOCHCTEM IIOMOTalOT M30eXKaTh IEeperpy3oxk Hu
KOpPOTKHX 3aMbIKaHUI.

3.  VunuBuayanpHble  IJIaHBl  DBaKyallMu:
Pa3paboTka HHANBUIYaNbHBIX IUIAHOB AJIS MAIIUEHTOB
C OTpaHMYCHHON MOIBIKHOCTEIO U.

4. KOMIUIEKCHBIM XapakTep MEpONpHUSITHH IO
o0ecrie4eHnI0 0e30macHOCTH 00BEKTOB
3IIpaBOOXPAHCHHS;

5. OOydeHue TmepcoHala JCUCTBHSM IO
o0ecrie4eHnI0 oXKapHOU Oe3omacHOCTH u
HOBBIIICHUIO  YCTOWYMBOCTH  (DYHKIIMOHUPOBAHUS
00BEKTOB 3paBoOXpaHeHus B ycinoBusax UC;

6. CosmanWe, OCHalleHHE U  MOATOTOBKA
HEIITAaTHBIX aBapUIHO-CIIacaTeNbHBIX (OPMHUPOBAHUIH
00BEKTOB 3APaBOOXPAHEHUS, MPEIHA3HAYCHHBIX UL
obecrnieueHus MokapHoi 0e30MacHOCTH;

7. OnTuMH3anmus CHCTEMBI  IUIAHUPOBAHHA,
OpTaHU3allid W YOPABICHUS MEPONPUATHIMHU IIO
00eCIIeYCHNIO TOKapHOW Oe30MacHOCTH OOBEKTOB

3/1paBOOXPAHEHUSL.

Takum  00pa3oM, TMOABOAS WTOT, MOXEM
KOHCTaTHPOBaTh YTO 3HAYUMOCTh  OOECTICUeHUS
TOXapHOU 0e30macHOCTH B METUITTHCKUX
VUpeXKACHUSAX HAXOAWT CBOE€ OOOCHOBaHWE B
COBOKYITHOCTH  OOBEKTHUBHBIX M  CYOBEKTHBHBIX

¢akTopoB. OTO, B CBOIO oOdYepenb O0OyCIaBINBacT
HeO6XOIII/IMOCTI) MIPUMEHCHHUA KOMIUICKCHOT'O ITOJAX0/1a,
BKJIIOYasl IUIAHMPOBaHHE, OOy4YeHHE, MOJEPHHU3ALHNI0
cucteM 0e30macHOCTH. OQQEKTUBHbIE MeEphl 10
obecrieyeHnI0  0€30MacHOCTH B MEIUIMHCKHX
YUPEXKICHUSIX MOMOTalOT MHUHUMM3HUPOBATh PHUCKU
obecrieynTh 0€30MAaCHOCTh BCEX, KTO HaXOJHUTCS
BHYTPM OJTUX 3/aHWH, BKJIIOYas MAIUEHTOB U
MEIULIMHCKUAN TIEPCOHAIL. B 3TOM CBSI3H,
MIPEATIOKEHHbIE B paMKaxX NaHHOM CTaTbU MEPBI, HX
MOCNIEI0BaTENIbHAS ~ pealu3anus, Ha Hall B3IILAL,
TIO3BOJIST pELINTB CTOJIb 3HAYUMYIO u
YyBCTBUTEILHYIO JIJISl BCETO 00IIecTBa MpooieMy.
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PROSPECTS FOR THE DEVELOPMENT OF OUTDOOR PIPELINE NETWORKS IN THE
CONTEXT OF ENERGY SAVING
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Minsk. Republic of Belarus
DOI: 10.31618/ESU.2413-9335.2024.1.118.1999
AHHOTALIUA

B »TOM HccnenoBaHNM paccMaTpUBAETCs BayKHEHIIas poJb HAPY KHBIX TPYOOIIPOBOJHEBIX CETel B KOHTEKCTE
SHEProcOepeKEHUsI B YCIOBUAX MPOOJIEM, CBSI3aHHBIX C U3MEHEHHWEM KJIMMaTa M PacTylIIMMH MOTPEOHOCTSIMH B
SHEpruM. Yjenss ocoboe BHUMaHHME pa3paboTKe M ONTHUMHU3AIMU 3TUX CETEH, B MCCIEIOBAHWUU OCBEUIAIOTCS
WHHOBAIIMOHHBIC IIOAXOAbI K CHHXXCHHIO 3Hepron0Tpe6neHI/m, MHUHHUMM3AIUKU TIOTEPHh TCIJIa W MOBBINICHUIO
YCTOﬁQHBOCTH I/IH(I)paCTpYKTprI. I/ICCJ'ICIIOBaHI/IC NOKa3bIBa€T, YTO 3HAYWUTC/IIbHAsA OJKOHOMHUA OHEPIuM,
MpeBbIITaromas 40% B 3JaHUAX, MOXECT OBITH JAOCTUT'HYyTa C NMOMOIIBIKO KOMIUICKCHBIX CTpaTel"PIfI, KOTOPLIC
OXBaThIBAKOT HE TOJIBKO (1)I/I3I/I‘I€CKI/IG XapaKTCPUCTHUKHU 3)121}11/11‘3, HO H 3(1)(1)CKTI/IBHOCTI) CBA3aHHBIX C HHMHU
HWHXXCHEPHBIX CHUCTEM, TAKUX KaK BCHTWJIALIUSA, OTOIUVICHHUE U BOI[OCHa6)KeHI/Ie. I/ICHOJ'HﬂYSI OTCYCCTBCHHYIO U
MCKAYHAPOAHYIO JIUTCPATYPY B KaUYC€CTBE OCHOBLI, B UCCJICTOBAHUUN PACCMATPUBAIOTCA NIEPEAOBBIC TCXHOJIOTUHU U
MaTtepualibl, TaKUC€ KaK U30JIA1IUA pr601'[pOBOILOB U3 MNCHONOJUYpETaHa, Il IMOBBIIICHUA HAACKHOCTH,
JOJTOBCYHOCTH U 9KOJIOTHUYECKON COBMECTUMOCTH CHCTEM. HonyquHHe Ppe3yIbTaThl CBUACTECIIBCTBYOT O TOM,
YTO MOJepHH3anus TpyOOompoBoIHONW MH(PPACTPYKTYPHI MOKET MIPUBECTH K CYIIECTBEHHBIM IKOHOMHYECKHM U
OKOJIOTUYCCKUM BBITOJIaM, ITOAYCPKHUBAA TOTCHIIUAI CHHKCHU A 3Hepron0Tpe6neHI/m B pr60HpOBO]1HBIX CETAX Ha
30-50%. HccnenoBaHue BBICTYHAeT 3a LEJOCTHBIM IMOAXOI K Pa3BUTHIO CETH HAPYKHBIX TPYOOIPOBOJIOB,
MOTYEPKUBAst BAXKHOCTh MHHOBAIHMH, 2 (EKTHBHOHN TEIION3OISAINH U YIPABICHUS PECYPCaMHU JUIS JOCTIDKEHHS

HHEPTETUUECKONW YCTOMIMBOCTH U SHEProcOeperkeHusI.

ABSTRACT

This study addresses the critical role of outdoor pipeline networks in the context of energy conservation
amidst the challenges of climate change and increasing energy demands. By focusing on the development and
optimization of these networks, the research highlights innovative approaches to reduce energy consumption,
minimize heat loss, and enhance infrastructure sustainability. The investigation reveals that significant energy
savings, exceeding 40% in buildings, can be achieved through comprehensive strategies that encompass not only
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the physical attributes of buildings but also the efficiency of associated engineering systems like ventilation,
heating, and water supply. Utilizing domestic and international literature as a foundation, the study explores
advanced technologies and materials, such as polyurethane foam insulation for pipelines, to improve system
reliability, durability, and environmental compatibility. Findings suggest that modernizing pipeline infrastructure
could lead to substantial economic and environmental benefits, underscoring the potential for a 30-50% reduction
in energy consumption within pipeline networks. The research advocates for a holistic approach to outdoor pipeline
network development, emphasizing the importance of innovation, effective thermal insulation, and resource
management in achieving energy sustainability and conservation.

KiroueBble ciioBa: sHeprocOepexeHne, TpyOONpoBOI, TPyOOIPOBOMHBIE CETH, Pa3BUTHE HAPYKHBIX

TPyOOIPOBOHEIX CEeTEH.

Keywords: energy saving, pipeline, pipeline networks, development of outdoor pipeline networks.

Benenue
B coBpeMeHHOM 0O0IeCTBe, CTOSIIEM Mepen
BBI30BaMH M3MEHEHMS KJIIMMara M IIOCTOSHHOI'O

YBEJIMYEHUS SHEpronoTpedIeHus, Hapy>KHbIE
TpyOOIPOBOJHBIE CETH  CTAHOBATCS  KIIIOYEBBIM
3JIEMEHTOM  JHEPreTHYEeCKOH  HMH(PacTPpyKTYpHI,
MOCKOJIbKY pasBuTHE u 3¢ peKTUBHOE

(DYHKIIMOHMPOBAHNE ITHX CETEH CTAHOBHUTCS Ba)KHBIM
aCTIeKTOM CTpaTeTuH 3HeprocOepekeHns. B manHOM
KOHTEKCTE, PpACCMOTPEHHE NEPCHEKTHB Pa3BUTHS
HapyXXHBIX TpPyOONPOBOJHBIX CHCTEM IIPEICTABISET
co00il aKkTyaJlbHOE HCCIIeIOBaHHEe, HANpaBICHHOE Ha
[OMCK MHHOBAallUOHHBIX IOAXOJOB K ONTUMHU3aLUU
SHEpPronoTpebsIeHNs,, YMEHBIICHUIO IOTeph Temia U
TIOBBILICHHIO YCTOMYMBOCTH WMH(PACTPYKTYPBI. DTOT
BOIIPOC CTaHOBHUTCS OCOOEHHO BaKHBIM B CBETE
CTpEMIICHUS ob1ecTBa K JKOJIOTUYECKON
yCTOWYMBOCTH W 3((HEKTUBHOMY HCIOJIb30BaHUIO

pecypcos.

«Tenipie» OKHA
Wcnonb3sylorca:

® LWMPOKKME OKOHHble Npodunun
C BHYTPEHHUM yTernneHnem

* TPOIHOE OCTEKNEHVE C ABYMA
HV3KO3IMUCCYOHHBIMMI
NOKPbLITUAMY 1 3aMoNHeHeM
VNHEPTHbBIM rasom

» CrieuvianbHble «Tenbie»
AVCTaHLMOHHbIE PaMKi No
Kpato CTEeKNOMNaKeToB

Tennonotepu Yepes «Tennbie» OKHa

B 2-3 pa3a HmXe, Yem Yepes obbluHbie

cTeknonakeTbl. OT TaKuX OKOH HeT

«XONOAHONO U3MyYeHns»

I'epmeTuunOCTD
HaPY?KHOH 000JI09KH
Ucnonbaylortca:

e CNAoWHaA napousonayna

® MNapov3onAUMNOHHbIE NeHTbl

CospaeTcs CnoLWHan repMeTuyHan Hapy»kHaa 06oouKa AN TOro, YTobbl
KOHCTPYKLMY JOMa NAOTHO NPUMbIKanu Apyr K Apyry

[MpoGnema PacKpbITUS 3HAYUTEIBHOTO
MIOTEHIMaa JHEeprocOepekeHns B 3IaHUSIX, OLIEHKa
KOTOPOTO JKCNEPThl yTBepxkaaroT mnpesbimaeTr 40%,
CTaHOBUTCS BCE Gouee HACYIIHOM.
OHeproa¢dGekTuBHOE 3/1aHHE TpeOyeT T'apMOHUH B
KaXJI0M acmekre - (opma, oOomouka, BHYTpPEHHHE
WH)KCHEPHBIE ~ CHCTEMBI, W  HHTEJUIEKTYalIbHOE
ynpaBJeHHE UMH. B 3TOM KoMILIekce CBOWCTB 3JaHHUI
pa3paboTaHO MHOXECTBO WHHOBALMOHHBIX PEIICHUH,
OJHAKO CYIIECTBYIOT M Oenble TIIATHA, BKIIOYas
9HEPronoTepy B TPyOOIPOBOAHBIX CETSIX HHKEHEPHBIX
CHCTEM, TaKMX KaK BEHTWJIALUS, KOHIUIIMOHUPOBAaHHUE
BO3/yXa, XO0JIOJIOCHAOXKEHHE, OTOIICHUE u
BOloCHaOkeHHe. |'010BOM pacxos 3JIeKTPO3HEPruu Ha
MIPUBOJI HACOCOB U BEHTUIATOPOB B COBPEMEHHBIX
KHJIBIX M OQUCHBIX 37aHUAX NopHumaercs 1o 50-70
KBT1-u/M2. DxoHOMUYECKH 0OOCHOBAHHBIN MOTEHIIUAI
SHEprocoepeKeHNs B SHEProNoTPEOICHUH
TpyOOIIPOBOTHBIX ceTell omeHuBaeTcs Ha ypoBHe 30-
50%, ¢ OKynaeMOoCTbIO B TeueHHe 3-5 JeT.

BuyTpeHHAA
TEIJION30JIALA
Wcnonb3yiorca:
MUHepanoBaTHble yTenautenn
opraHu4yeckue ytenantenu
neHononucTtupon
BaKyyMHas Tennounsonayus

Bokpyr floma co3gaeTtca Tennounso-
nAaynoHHana obonoyka 6es paspbl-
BOB 1 6€3 yMmeHbLeHVA TONWUHbI

<— BenTunsamnus

C peKyHepauneﬁ Teria
Wcnonb3aylorca:

® [IPUTOYHO-BbITAXKHAA BEHTU-

NAUMA C pekynepauven Tenna

@ YnCTbIN 1 CBEXWI BO3AYX NOCTYNAET B KWble KOMHATbI
() NepeTekaeT B KOPUAOPDI 1 NIECTHNUHbIE KNETKN

@) Nonapaet 8 KyxHY, BaHHbIE KOMHaTbI, TyaneTbl, Kypunki

@ BbixoauT Hapyy, 3a61pas ¢ co60il HeMPUATHBIE 3anaxi

Puc. 1. Ocnoguvie snemenmol anepeodghghexkmusrnozo doma
Fig.1. The main elements of an energy-efficient house

Opnoit u3 KITFOYEBBIX mpobiem
JHEProcOEPE)KCHUsI B CHUCTEMaxX TEIUIOCHAOKEHMS
SIBIISIETCSE OTTUMHM3ALHS MOTpeOIeHUs!

SHEepropecypcoB. MHOTHe TEIUIOBBIE CETH COAEpXKaT
cTapbie TPYOONPOBOABI C MOBBINICHHBIMY TETLIOBBIMH
MOTEPSIMU, TPEOYIOMIME 3aMEHBl. JTO MPUBOIUT K
YBEJIMUYEHHUIO OTIYCKOB TEIUIa M, COOTBETCTBEHHO, K
YBEJIMYCHUIO TOILIMBONOTpeOyicHUs. Pemenne 3ToM
npoOJIeMBbl  BKJIOYACT B ce0s  IIETBbIH  KOMILICKC

MEPONPHUATHHA, YacTO  OCYIICCTBIIIEMBIX  ITOCIIE
JHEPreTUYCCKUX 00ce10BaHmit CHCTEM
TEIUIOCHAOKEHHS.

B cBmu ¢ uyem menpi0 paboOTHl  SBISAETCS

paccMOTpeHHe CYIIECTBYIOMIMNX MEPCIEKTUB Pa3BUTHS
HApY)XHBIX TpPYOONPOBOAHBIX CETCH B KOHTEKCTE
sHeprocoepexenus. s JOCTHKEHHS MOCTaBICHHON
LeaM B KauecTBE  METOJOJIOTMYECKUX  OCHOB
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BBICTYIIMJIM HAYYHbIE TPYIbl OTEYECTBEHHBIX U
3apyOCIKHBIX aBTOPOB.

Marepuainbl 1 METOIBI

TerutoBast CeThb MPEICTABISACT COOON KOMILICKC
YCTPOMCTB, BKITIOUAs [IEHTPAILHbIE TEIIOBbIE ITYHKTHI
W HaCOCHBIC CTaHIMH, TPEIHA3HAYCHHBIX IS

nepegaun TETIOBOM OHEPIruru M TEMIJIOHOCUTEIS OT

HCTOYHHKOB  TEIUIOBOM DHEPrMM K  KOHEYHBIM
TEIUIONOTPEOIIAIOIIIM YCTaHOBKaM.
OHeprocOepekeHNEe  WIM ~ DKOHOMHSA  DHEPTHUH,

BBIpayKaeTcst B peanuzanuu NPaBOBBIX,
OpraHM3aIlMOHHBIX, HAYYHBIX, HPOU3BOJICTBEHHBIX,
TEXHHYECKUX M SKOHOMHYECKUX Mep, HalpaBICHHbBIX
Ha Y(PQPCEKTHBHOC U PAIMOHAIBHOE HCIOJIh30BAHUE
TOIUIMBHO-3HEPT€THYECKUX PECYpCOB, a TaKKe Ha
BOBJICUECHUE B XO351UCTBEHHBIN obopot
B0300HOBIISIEMBIX HACTOYHHUKOB SHEPIHH.

OcyImiecTBIeHHE 3JHEProcOCpPEKEHMS TPEICTABISCT
co00l BaYKHYIO 33/1a4y, HAIIPABJICHHYO Ha COXPaHCHHUE
HPUPOAHBIX PECYPCOB.

u.2 Te enoeaﬂ cemsb
Fig.2. Heating network

JoctmxeHue HaJIe)KHOCTH,
6e30TKa3HOCTH, JIOJITOBEYHOCTH,
PEMOHTONPUTOJJTHOCTH W IKOJOTUYHOCTH TEIUIOBBIX
ceTeil 3aBUCHUT HE TOJBKO OT COBEPIICHCTBOBAHUS MX
TEXHUYECKOH 3KCIUTyaTalliy, HO TaKkKe OT BHEAPEHUS
HOBBIX IPOTPECCHUBHBIX TEXHOJOTHMH M TEXHHUYECKHX
HOBIIECTB. OTH HW3MEHEHHS MOTYT IIPEICTaBIIsATH
co00#1 TPOEKTHl W MEpPONpPHATHS, HAlpaBICHHbIE Ha
NOBbILIEHHE S(GQEKTUBHOCTH, CHWKEHHE IOTeph M
ONTHMHU3AIMIO  TPOIECCOB B  TEIUIOBBIX  CETSIX.
Brenpenne MHHOBaLUI UIpaeT KIHOYEBYIO pPOJb B

TTOBBIIICHUA

o0ecreueHnd DKOHOMHYHOCTH UM DKOJIOTHUECKOMH
YCTOWYMBOCTH TEIUIOBBIX CHCTEM, YTO B CBOIO OYepe/lb
CIIOCOOCTBYET YCTOHYHUBOMY Ppa3BUTHIO
SHEPreTUIECKOTO KOMIUTEKca [2].

Pesynbrarsl

B HacTosiiiee BpeMs, aKTHBHO OOCYXIAarOTCS
IUTaHBI MOJICPHU3AIMKA TPYOOIIPOBOIHBIX CHUCTEM IO
Bceil crpaHe. OkoHOMHYecKas Hed(p(EKTHBHOCTh
AKCILTyaTalliH YCTApEBIIHX TPYOOIIPOBOIOB IPUBOIUT
K HEOOXOIUMOCTH U3MEHEHHUH B MHQPACTPYKType.

[lIupokoe pacmpocTpaHeHHE TPYOOIPOBOIHBIX
CHCTEM HE TOJNBKO CIIOCOOCTBYET OOECICUCHUIO
3¢ (GEKTUBHOTO TEIUIOCHAOKEHHS, HO ¥ SBIIACTCS
KJIFOYEBBIM KOMITOHEHTOM TPaHCIIOPTUPOBKH Ba)KHBIX
JHEPreTUYCCKUX PECYpCOB, HUIpasl CTPATETHYECKYIO
POJIb B Pa3BUTHH PETHOHOB. BOMPEKH TpaaHIIHOHHBIM
mpobiemMaM, TaKUM KaK pa3pbIBbl TPYO U BO3CHCTBUE
Ha OKPYKAIOIIYI0 CPEy, COBPEMEHHbBIC TEXHOJIOTUH U
MaTepHalibl, TAKHE KaK TPYObI C MEHOMOINYPETaHOBOM
Teom3osueit (puc. 3), MPeJOCTABIIOT PEIICHHUS,
HaTpaBJICHHBIC HA MHUHHMH3AIUIO 3THX TIPOOIEM U
obecrnieueHne J0ATOBEYHOCTH CUCTEMEL.
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MNeHononuypeTad

Puc.3. IIpumep snepeospexmusnoco mpybonpoeoda 6 neHOnOIUypemano8ol U30aAayuu
Fig.3. An example of an energy-efficient pipeline in polyurethane foam insulation

TpeOoBanust K COBpEMEHHBIM TpPyOOIPOBOAAM
BKJIIOYAIOT B ce0S  BBICOKYI0O MPOYHOCTH |
JIOJITOBEYHOCTh, YTO oOOecrednBacT OecmepeOoitHyIo
TPAHCIIOPTHPOBKY TEIUIOHOCHTENSI, ra3a W JPYIrux
npoxykroB. Ocoboe BHUMaHHE yIENSETCA TaKkKe
BOIIPOCaM HAHECEHHs M3OJALHOHHBIX MOKPBITHH, PU
9TOM TEIUIOM3OJALUS Ha OCHOBE MECHONOJNUypeTaHa
3HAYMTEJBHO INPOJEBACT CPOK CIykObl TpyO. B

pesynpTate, TPyOBI ¢  IICHONOIWYPETaHOBOU
TETUIOU30JISIIIMEH  CTAHOBATCS — MPEATIOYTUTEIHHBIM
BBIOOpOM TSt CO37IaHus HaJIe)KHBIX u

BbICOKO3(D(heKTHBHBIX TPYOOIIPOBOJHBIX CUCTEM, CPOK
CI1y»KObI KOTOPBIX MOXKET IpeBbIIaTh 25 ner [3].

MaructpansHsle  TpyOONPOBOAHBIE  CHCTEMBI
HPEJCTaBISIOT coboif KIIFO4€BOI JJIEMEHT
MH(PACTPYKTYPHI, CHOCOOCTBYIOIIHI

9KOHOMHYECKOMY POCTY U Pa3BUTHIO CTpaHbL. X poib
B 3pQpeKTHBHOM ©  0€30MaCHOM  TPaHCIIOPTE
Pa3IMYHBIX BUJOB TOIUIMBA U JKHIKOCTEH Ha OOJbIINE

pacCTOsHUSL JAENAeT MX BaXHBIM KOMIIOHEHTOM
COBPEMEHHOM 3HepreTuku. llepcnexkTuBbl pa3BUTHSAL
TaKHX CHCTeM B OyAymIeM NpeACTaBIAIOTCS

OOIIMPHBIMHI U 0O0HAISKUBAIOIIIMMH, B3aUMOJICHCTBY S
C HECKOJIbKMMH BaXKHBIMHU (pakTopamu [4].

[Ipex e Bcero, MOCTOSAHHBINA POCT HOTPEOHOCTH B
SHEPrHMUM U AKTUBHOE DPA3BUTUE HOBBIX UCTOYHUKOB
9HEpPruM OyAyT CHOCOOCTBOBATH YBEIMUCHHIO YHCIIA
MAarucTpanbHbIX TpyOOIpPOBOIOB. VBenuuenue
Jn00bluM HeTH M ra3a, a TakXkKe HCIOIb30BaHNe
aIbTEPHATUBHBIX HCTOYHMKOB SHEPIHU, TaKUX Kak
COJIHEYHasl W BETpOBas, TPeOyIOT pPa3BETBICHHOW M

3¢ deKTHBHOI HHPPACTPYKTYPHI JUISL
TPAHCHOPTUPOBKH 3THUX PECYpPCOB, M MarucCTpaibHBIE
TpyOONPOBOABl ~ CTaHYT  OCHOBHBIM  CPEICTBOM
JOCTaBKHU.

VHHOBAallMM W COBpPEMEHHBIE TEXHOJOTHH B
obmacth mOOBIYM W TPAHCHOPTHPOBKH PECYPCOB
CO3AalOT BCE OoJice HANCIKHBICE W IKOJOTHYCCKH
Oe3omacHeiec TpyOompoBoabl. HoBbie Marepuansl U
METOJBI CTPOUTEIBCTBA YIy4IIAlT 3(H(HEKTUBHOCTD

CUCTEMBl U CHIDKAIOT PUCKH aBapuid, YTO BAXKHO IS
MHUHUMU3ALIUA ~ HETaTUBHOTO  BO3JEHCTBUS  Ha
OKpYXKaIOMIyI0 Ccpeay M obOecnedeHus CTaOWIBHOM
MIOCTAaBKH 3HEPIHH [5].

B LEJIOM, TIePCICKTHBEI pa3BUTHSA
TpyOOIIPOBOMHBIX CHCTEM B OyOymIeM SBISIFOTCS
KpaifHe O0OHAaJCKWBAOIINMH, B CHJIy OCO3HAHUA
oOmiecTBa HEOOXOTUMOCTH COEPEKESHHS PECYpCOB,
MOCJICIYIONIasi UX POJIb B 00ECIEYCHUH CTAOMILHOCTH
MOCTaBOK JHEPTOPECYpCOB M B PAa3BUTHH MHPOBOH
SKOHOMHKHU COXPAHUTCSI M YCHIUTCS B YCIOBHSIX
MOCTOSIHHOTO ~ pOCTa  CIpoca Ha DHEPTUI0 U
WHHOBAITMOHHBIX U3MEHEHUH B OTpaCIIy.

OO6cyxaeHne

JIOTIOMTHUTEIPHEIM ~ pElICHHEM CYIIECTBYFOIICH
mpoONeMBl  SIBIISICTCS  IIEPECMOTpP  JTHAMETPOB
TpyOOIIPOBOIOB IIPH WX 3aMEHE C LENbI0 YMECHBIICHUS
pa3MmepoB. Hampumep, sHepreTideckue o0cae10BaHus
TEIUIOCHA0KEeHUSI MOCKBBI CBHIIETEILCTBYIOT, YTO Ha
MHOTHX YYacTKaX TeIJIOBBIX CEeTed MPOJIOKEHBI
TPyOOIIPOBOABI C M3OBITOYHBIM JAHAMETPOM. OTO
MPUBOJIUT HE TOJILKO K CHWKCHHIO TEIUIOTIOTEPHh B
CETH, HO W K JIOTIOJHUTEILHOMY COKPAIICHUIO 33 CUET
MEHBIIIETO THaMeTpa.

B wurore, mist Ka)xa0ii CUCTEMBI TEIJIOCHAOKEHUS
CYMMapHOE CHIDKCHHC TEIUIONOTePh MOXET OBITh
3HAYUTENBHBIM, YTO  OCOOCHHO  BaXHO  IIpH
YMEHBIICHUH TOIUTUBOTIOTPeOICH . BTOPBIM BayKHBIM
ACIEKTOM SIBJISIETCS] CHMIKEHHE 3aTPaT Ha KalluTalbHbIe
PEMOHTBHI TEIIOBBIX CETEH.

Ha naHHBIE MOMEHT, ILIMPOKOE BHEIpPEHUE
ONTUMHU3AIMHA JTUAMETPOB TPYOONPOBOAOB MpPH HUX
3aMEHE  CTaJIKUBAeTCS C  JIByMS  OCHOBHBIMH
npoOeMaMu: HEAOCTATOYHOW WH(POPMUPOBAHHOCTHIO
U HEJAOCTAaTKOM (UHAHCHPOBAHMS HA KalHUTaJbHBIC

peMoHThl  TemoBbiX certeil. [lomnmepkka 3TOTO
MEPOTIPUSATHS MOXKET OBITH obecrieueHa
3aMHTEPECOBAHHOCTHIO HEPrOCHAOKAIOIINX

OpraHu3alfii B CHW)KCHUHM MOTPEOJICHUS TOIUIMBA M
Oonee ApQeKTUBHBIX paboTax 1O OOHOBICHHIO
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TCILIIOBBIX CeTeﬁ, 4YTO, B KOHECYHOM HTOI'C, IPUBCALCT K

VIIYYIICHUIO JHEPreTHdeckoil 3(h(HEeKTUBHOCTH U
YCTOHYMBOCTH CUCTEM TEILTOCHAO)eHMs [1].
3akItoueHHE
Takum  o0Opa3oM  MOXHO  cKa3aTh,  YTO

HEePCHEeKTHBEl Pa3BUTHS HapYKHBIX TPYOOIPOBOIHBIX
ceTell B KOHTEKCTE YHEProcOepekeHns IPEeICTaBISIOT
co0ol BaXHOE HamNpaBiCHHE Ui OOecredeHus
yCcTOiunBOrO M 3(PQPEKTHBHOTO (PYHKIIMOHHPOBAHUS
SHEePreTHdeckol  WHOpacTpykTypsl. OmauM U3
OCHOBHBIX ~ TPEHIOB B  DPa3BUTUM  HapY>KHBIX
TpyOOIIPOBOAHBIX CHCTEM SIBISIETCSI CTPEMIIEHHE K
ONTHMHU3AIIMM  JHEPrONOTPeONeHUS U  CHHIKEHHIO
TEIJIONOTEPb. [Tpumenenne COBPEMEHHBIX
MaTepuasoB U TEXHOJOTUH, TaKUX Kak 3((EeKTHBHbBIC
TETIOU30JIILIUOHHBIE MaTepHaebl, MO3BOJISIET
3HAUUTEIBHO COKPAaTUTh HOTEpPH TeIIa B IIpoliecce
TPAHCIIOPTHPOBKU SHEPTHU.

TakuMm 00pa3oM, HHTErpanvs HHHOBALHMOHHBIX
TEXHOJIOTHH,  YJIy4lIeHHe  TCIUIOW3OSALHUH, H
palOHAILHOE HCIOJIB30BAaHUE PECYPCOB B HAPYIKHBIX
TPYyOONPOBOAHBIX  CETAX  SABISIOTCS  KIIIOYEBBIMH
(akTopamu, oOecrieunBaOIMU SHEPTrOCOEPEKEHUE U
YCTOWYMBOE Pa3BUTUE.

Jlutepartypa

1 IIpoknmaska TEIUIOBBIX CETeH ONTHUMAaJIbLHOIO
JUaMeTpa C LeNbl0 ONTUMH3alMU IOTPEOICHUS
SHEpropecypcoB .[OnekTpoHHbI pecypc] Pexum
JIOCTyTa:
http://www.energosovet.ru/entech.php?idd=13 .- (zarta
obpamenus 13.02.2024).

2 TIlepcneKTuBBl Pa3BUTHA TPyOOIPOBOIHBIX
cucteM B Poccum .[OnextpoHHbI pecypc] Pexum
JIOCTYTIA: http://stk-ppu-
format.ru/index.php/wiki/item/123-russian-pipe-
sistems .— (nara obparuenus 13.02.2024).

3 Onrumuszanus IIPOEKTUPOBAHUSL u
9HEpProd(PeKTUBHOCT,  TPYOONPOBOMHBIX  ceTeit
HWHXXEHEPHBIX CUCTEM 3/1aHus .[DIEKTPOHHBIN pecypc]
Pexxum JocTyma:
https://www.abok.ru/for_spec/articles.php?nid=7828
— (mara obpamienus 13.02.2024).

4 IMysamoB P. H. Meponpusitus 1m0
9HEpProcOepexeHNI0 B TEIIOBBIX ceTsax
.[DnexTpoHHBIH pecypc] Pexnm JIOCTyTIA!
https://tribune-scientists.ru/articles/66 — (mata
ob6pamtenns 13.02.2024).

5 HepCHeKTI/IBLI pa3BUTHUA MarucCTpajabHbIX
TPYOOIPOBOJHBIX CUCTEM B Oymymiem.[ DIeKTPOHHBIN
pecypce] Pexim J0CTyIa:
https://trubstal.ru/articles/perspektivy-razvitiya-
magistralnyh-truboprovodnyh-sistem-v-budushhem/ .—
(mara o6parienus 13.02.2024).

References

1 Laying of heating networks of optimal diameter

in order to optimize energy consumption .[Electronic

resource] Access mode:
http://lwww.energosovet.ru/entech.php?idd=13 —
(accessed 02/13/2024).

2 Prospects for the development of pipeline
systems in Russia .[Electronic resource] Access mode:
http://stk-ppu-format.ru/index.php/wiki/item/123-
russian-pipe-sistems .— (accessed 02/13/2024).

3 Optimization of design and energy efficiency of
pipeline networks of building engineering systems
.[Electronic resource] Access mode:
https://www.abok.ru/for_spec/articles.php?nid=7828
— (date of reference 02/13/2024).

4 Shuvalov R. N. Energy saving measures in
thermal networks.[Electronic resource] Access mode:
https://tribune-scientists.ru/articles/66 .— (accessed
02/13/2024).

5 Prospects for the development of trunk pipeline
systems in the future.[Electronic resource] Access
mode: https://trubstal.ru/articles/perspektivy-razvitiya-
magistralnyh-truboprovodnyh-sistem-v-budushhem /
— (accessed 02/13/2024).


http://www.energosovet.ru/entech.php?idd=13
http://stk-ppu-format.ru/index.php/wiki/item/123-russian-pipe-sistems
http://stk-ppu-format.ru/index.php/wiki/item/123-russian-pipe-sistems
http://stk-ppu-format.ru/index.php/wiki/item/123-russian-pipe-sistems
https://www.abok.ru/for_spec/articles.php?nid=7828
https://tribune-scientists.ru/articles/66
https://trubstal.ru/articles/perspektivy-razvitiya-magistralnyh-truboprovodnyh-sistem-v-budushhem/
https://trubstal.ru/articles/perspektivy-razvitiya-magistralnyh-truboprovodnyh-sistem-v-budushhem/

EBpasnmncknin Coros YUeHblX.
Cepus: TexHn4eckne u pusmnkKo-maTeMaTnyecKmne Hayku

ExxeMeCsYHbIM Hay4YHbIN XypHan

N° 03 (118)/2024 Tom 1

TJIABHBIA PEJJAKTOP

Makaposckuii JleHuc AHaTOIbEeBUY

AuthorID: 559173

3aBenyrommii kadeapoil OpraHU3alMOHHOTO YHpaBieHWs VHCTHTyTa NPHUKIAJHOTO aHajiu3a IOBEICHHS WU
MICHXO0JIOTO-COLIMANIBHBIX ~ TEXHOJIOTUH, TPAKTUKYIOUMH IICHXOJIOT, CHEHHaTNCT B cdepe  ynpaBiIeHUs
obpazoBaHHUEM.

PEJAKIIMOHHASA KOJIJIEI'UA

IITepen3on Bepa AHatoJibeBHa

AuthorID: 660374

VYpanbckuii penepanbHbeiii yHHUBEpcUTeT uM. nepBoro [Ipesumenta Poccun B.H. Enbimua, MHCTUTYT HOBBIX
MarepuanoB 1 TexHonorui (ExatepunOypr), kKaHaAnaaT TEXHUUECKUX HayK

CunbkoBckuii AHTOH BiragumupoBuy

AuthorID: 806157

MOCKOBCKHI TOCYAapCTBEHHBIN TexHoJornueckuii yHuepcurer "CrankuH", Kadenpa HHPOPMALHOHHON
6e3omacHoctn (MOCKBa), KaHANAAT TEXHMYECKUX HAyK

ITepen3zon Bragumup AJsiekcaHApOBHY

AuthorlID: 762704

VYpaneckuii  (enepanpHBI  yHuUBepcuUTeT uM. TmepBoro Ilpesumenta Poccumm b.H. Empmuna, WHCTHTYT
¢ynnamenTanbHOTO 00pazoBanus, Kadenpa teopernueckoit mexanuku (ExarepunOypr), KaHIUIAT TEXHIIECKUX
HayK

3bikoB Cepreii ApjieHOBHY

AuthorID: 9574

Wucrutyt dpusukn mertaiuioB um. M.H. Muxeesa YpO PAH, Otien TeopeTHueckoil 1 MareMaTHYeCKo (HU3MKH,
JlaGopaTopus Teopun HelMHeWHbIX siBieHni (ExatepuHOypr), kKanauaar Gpus-Mar. HayK

Jponceiiko Butanmii BuranbeBuu

AuthorID: 1051220

MockoBcKkuii aBTOMOOMIBHO-TOPOKHBIN TOCyNapCTBEHHBIN TexHUUeckuit yamBepcuteT (MAJIU), Kadenpa
"Opranmszanys 1 6e30macHOCTh BIKeHU" (MoCKBa), KaHIUAAT TEXHIYECKUX HAYK

Cratpy, MOCTYyNAIONME B PEAAKIHUIO, PEIEH3UPYIOTCS. 3a J0CTOBEPHOCTh CBEJCHUH, M3JIOXKEHHBIX B CTaTbiX,
OTBETCTBEHHOCTh HECYT aBTOPBI. MHEHHE pelaKIlNK MOXKET HE COBIa/IaTh C MHEHHEM aBTOPOB Matepuaiios. [Ipu
neperneyaTKe CChIIKa Ha )KypHaI o0s3aTenbHa. MaTepHaisl MyOTHUKYyIOTCS B aBTOPCKON peIaKIIny.

Kypnan 3apeructpupoBan OenepaibHOi Ciry>k001 T0 HaA30py B chepe CBA3M, HHPOPMAIIMOHHBIX TEXHOJIOTHH 1
MaCCOBBIX KOMMyHHKaHHﬁ.

Xynoxnuk: Banerun Apcenuii Ilerpouy
Bepcrtka: Kypnatosa lpuna AnekcanapoBHa

AJlpec pefakiuu:
198320, Cankr-IlerepOypr, 'opox KpacHoe Ceino, yn. 'eonornueckas, 1. 44, k. 1, nurepa A
E-mail: info@euroasia-science.ru ;
WWW.euroasia-science.ru

Yupenutens u uzgarens OO0 «Jlorukat+y
Tupax 1000 2x3.



