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Pucynok 1 — Imansl ynpasienus (punancosoil ycmouuugocmvio npeonpusmus

CornacHO JaHHBIM PHCYHKa | MOKHO BBLACTUTH U OXapaKTEPU30BATH CIEAYIOUIUE ATaIlbl
yrpaBiieHUs! GUHAHCOBON YCTONYHUBOCTBIO IPEIIPUSITHS.

[TepBrIit 3Tan — onpezaeneHue mneneld GUHAHCOBOW YCTOWYMBOCTH, HANPaBICHUN W 3HAYUMO-
CTH MCCJICIOBAHUS MOTEHIUATbHBIX BO3MOXHOCTEH Pa3BUTHSL.

Bropoii satan npoBeaeHus aHanuza GUHAHCOBOM YCTOMYMBOCTH MPEANPUSATHS MPEAroaraet
UCCIIeIOBAaHUE BHYTPEHHUX U BHEIIHUX (DaKTOPOB, BIUSIONIMX KaK HA ero (PMHAHCOBYIO yCTONYHM-
BOCTb, TaK U Ha ((MHAHCOBOE COCTOSTHHE B LIEJIOM.

Crnenytomuii 3Tan aHann3a (GUHAHCOBOW YCTOMYMBOCTHU MPEANPUSATHS COCTOUT B MPOBEACHUN
pacuera U OIICHKH KOJIMYECTBEHHBIX M KaUeCTBEHHBIX MOKa3zaresneil ¢uHaHcoBoil ctoiikoctu. Konu-
YECTBEHHbIEC XaPAKTEPUCTHUKU (PMHAHCOBOW YCTOMYMBOCTH XapaKTEPU3YIOT COCTOSHUE 3aMacoB U
yYPOBEHb MX 00ECIICUCHHOCTH HCTOYHUKAMU (uHaHcupoBanus [2]. Tlpumensiercs psi mokasaresie,
XapaKTePU3YIOIINX COCTOSHUE PA3UYHBIX MCTOYHHUKOB (POPMHUPOBAHUS 3aMacoB, YTO MO3BOJISET
OTIpeIeNIUTh, KaKOW THI (PUHAHCOBOW YCTOWYMBOCTH XapaKTepeH Ul npeAnpusatus. KauecTBeHHbIE
XapaKTePUCTUKH JAl0T BO3MOXKHOCTh OMPENEIUTh aKTUBBI MPEINPUSITHS, UCTOYHUKU (popmupoBa-
HUS U JIPyTHe CTOPOHBI (PMHAHCOBO-XO3SMCTBEHHOU JEsITeNbHOCTH 0€3 TPYNIUPOBKHU IO OMpese-
JeHHBIM Tpu3HakaMm. CucTeMaTu3alus 3TUX MOKa3aTelel JaeT OCHOBAaHUS YTBEPXkKAAaTb, 4TO (pu-
HaHCOBYIO YCTOMYMBOCTb BBIPAKAIOT Yepe3 MOKa3aTeNN CTPYKTYpPbl KaluTaa, rnojaras, 4To aHaJlu3
(UHAHCOBOW YCTOWYMBOCTH COCTOUT B OIICHKE COCTOSTHHSI IMYIIIECTBA MPEANPHUATUS U UCTOUYHUKOB
ero (pMHAHCUPOBAHUS IS BBISIBIICHUS YPOBHS (PMHAHCOBOM 3aBHCUMOCTH OT BHEIITHUX MUCTOYHHUKOB [3].

Pe3ynbpTaTel MOHMTOPHHTA TIOKa3aTenel (PUHAHCOBO-XO3SIIICTBEHHOM JEesITeNbHOCTH MPEANPH-
STUS TO3BOJISIOT MPUHATH PEIlieHre o oOecredeHno (PMHAHCOBOM YCTOWYHMBOCTH U pa3padoTaTh
CTpAaTEeTUYECKHUE HAMPABIICHUS €€ MOBbIIICHUS [4].
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Crnenyrouuii sTan BKIIIOYaeT B ce0s1 pa3pabOTKy CTpaTeruul ynpaBieHus (PUHAHCOBOM yCTOM-
YUBOCTBIO IPEANPUATUS, TO €CTh ONPEICIICHUE LENEH, CTpPAaTETHYECKUX HAIPaBJICHUH U NEpCIIeK-
TUB pa3BUTHA NpeAnpusatus. Ha 3ToMm sTane Hy»)KHO corjiacoBaTh L1€JIM pa3pabOTaHHOM CTpaTEruu ¢
oOmielt crparerueil npeanpusaTHsL.

3aKIIIOYUTEIBHBIM ATAIIOM YIPABJICHUS! (PMHAHCOBON YCTOWYMBOCTBIO MPEAIPUSATHS SBIISIETCS
KOHTPOJIb pean3aliy, OleHKa d3PPEKTUBHOCTH U YCOBEpIIEHCTBOBaHU. KOHTpOIb TOapa3ymeBa-
€T MOHUTOPHUHI OTJEJIbHBIX NTapaMETPOB U MOKa3aTesaei myreM cpaBHEHMs (PaKTUUECKUX U IUIaHU-
PYEMBIX 3HAUEHUH, ONpeieNIeHUs] OTKJIOHEHUN ¢ aHAJIOrMYHBIMH ITapaMeTpaMu Npeanpusatus. Bax-
HO OIIpPE/EJICHUE JIOCTOBEPHOCTU CTPATErMUECKUX MOJIENEeH pa3BUTHUS U UX KOPPEKTUPOBKH IpU
YCIIOBHH 3HAYUTEIIHHBIX OTKIOHEHUH (PaKTUYECKHX ¥ 3aIIAaHMPOBAHHBIX TIOKa3aTenel (MHaHCOBOU
YCTOMYMBOCTH [5].

VYnpasnenue pUHAHCOBOM yCTONYMBOCTBIO MPEANPUATHUS JIOJKHO OOECIIEUUTh CBOEBPEMEH-
HO€ IOCTYIUIEHHE M PACXOJOBAHUE CPEJACTB, MOAJECPKAHUE MOCTOSHHOM IUIATEKECHOCOOHOCTH.
Kpome Toro, st obecriedeHus U NOLACPKKU (PUHAHCOBOM YCTOWYMBOCTH MPEANPUATHNH HEOOXO-
MO, 4TOOBI 4acTh MX CPEJICTB HAXOJWJAch B JECHEXKHOW (hopMe WM HMMeNa BBICOKHI ypOBEHb
JIUKBUJIHOCTH.
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HNCITOJIB30BAHHME 3D IIEYATHU B CTPOUTEJIBCTBE:
BU/bI, NIPEUMYIIECTBA U UCIIOJIb3OBAHUE

K. Komekos!, M. DmunoB?

1Typxmenckuii rocyapcTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIH HHCTUTYT
Typkmenucran, r. Amxaban, yiu. baba Annanosa, 136
komekow1995@mail.ru

B oaunoti cmamve paccmompen unno8ayuonHvlil NOOX00 K COBPEMEHHBIM CMPOUMETbHbIM
Memooam, KOmopbwlil WUPOKO UCNOTb3Yemcsl 60 cem mupe. B cmamve ommeyaiomes ocobennocmu
ucnonvzoganus 3D-neuamu 6 cmpoumenvHvIX yenax, makdce 00abUIOE GHUMAHUE YOeNAEMCs
NONOAHCUMETILHOMY GIUAHUIO HA IKOTO2UTO.

Knroueswie cnosa: UHHOBAYUUU, CMPOUMETbCNIBO, 3D-neuamb, apxumexkmypHvle Manflu,
UHHOBAUYUOHHbIE NPOMOMUNDBL.

USING 3D PRINTING IN CONSTRUCTION: TYPES, ADVANTAGES AND USES
K. Komekov!, M. Eminov*

Turkmen State Institute of Architecture and Construction
Turkmenistan, Ashgabat, st. Baba Annanov, 136
komekow1995@mail.ru

This article discusses an innovative approach to modern construction methods that is widely
used throughout the world. The article notes the features of using 3D printing for construction pur-
poses, and also pays wide attention to the positive impact on the environment.

Keywords: innovation, construction, 3D printing, architectural models, innovative prototypes.

3D-neuaTh B CTPOMUTENBCTBE — 3TO OTHOCHUTEIIBHO HOBAsi TEXHOJOIMs, KOTOpas 3aMEHSET
4acTh PyYHOW PabOTHl B CTPOUTENILCTBE MAIIMHOM, co3jarolmieil U cobuparomeil KOHCTPYKLUU.
OTO MOXeET ObITh 00JIee SKOHOMUYHBIM, YIOOHBIM M KOJIOTHYECKH O€30MacHbIM CIIOCOOOM CTPOU -
TeNbCTBAa HOBBIX 371aHuil. M3yuenue npeumymiectB 3D-medaTt B CTpOMTENBCTBE MOMOXKET BaM
peLIuTh, TOMOXKET JIM 3Ta TEXHOJIOTUs ONTUMHU3UPOBATh PaboYMe MPOLECCHl U MOBBICUTH YIOBIIE-
TBOPEHHOCTh KIIMEHTOB.

3D-neuaTh B CTPOUTEIBCTBE — 3TO KOI'/Ia KOMIAHUU MJIM IPOEKThI NOCIEJ0BATEIbHO HAKIIA-
JBIBAIOT CJIOM MAaTEpUAOB C MOMOIIBIO MPOLECCOB, YIPABISIEMbIX KOMIIBIOTEPOM, AJIS CO3JaHUs
TpexMepHbIX (popM. 3D-pHHTEpPHI MOJIE3HBI AJIS CO3JaHUS HOBBIX KOHCTPYKLMH HAa MECTEe WM U3-
TOTOBJICHHUS] KOMIIOHEHTOB 3a MpejenamMu o0beKkTa Ui nocienyromeid coopku. Ilpuntep momydaer
pasMepsbl U3 MPOrpaMMHOT0 00ecIIeYeHusl U CTPOUT KOHCTPYKLIMIO Ha MiaTdopmMe, UCTIONb3Yysl Takue
MaTepHalibl, KaKk HEMEHT, IJIACTUK WM KUJIKUE METaJLIbI.

B cTpoutenbcTBe CymecTByeT TpH OCHOBHBIX Tuna 3D-nevaru:

Mertoa 3kcTpyzaepa ¢ poOOTU3MPOBAHHON PYKOM, TakkKe Ha3bIBa€Mblii KOHTYPHBIM CO3/1aHU-
€M, BKJIIOYAeT B ce0s KOHCTPYKIHIO, TIOX0XKYI0 Ha PYKY WM KpaH, KOTOpas JIBUXETCs BIEpel U
Ha3aJ, BBICBOOOKJasi MaTepualibl U co3iaBas ciiod. CTpouTenbHbIE KOMIIAHUHM YCTaHABIMBAIOT I1€-
puIia BOKpYT 37aHUM, 4TOOBI phlyar MOT' MEHSThH MOJIOXKEHHE M BBICOTY MO Mepe HEe0OXOAUMOCTH.
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JIronmm MOTYT MCHOJIB30BATh 3TOT METOJ Il HebonbIuX onepanuii mo 3D-nevyaru. B 3aBucumoctu
OT MaTepHajoB MOXKET MOTPEeOOBATHCS BBHIMOJHUTH JOMOJHHUTEIbHYIO paboTy IO MpoeKTaMm,
HCIOJIb3YIOUIUM 3TOT METO/.

Cnou necka. B atom MeTozie 3D-npuHTEP BBIITYCKAET CIOU MECKA /ISl HOCTPOECHUS KOHCTPYK-
1ui. Kak TOJIBKO €JI0U JOCTUTaIOT YKEJIaeMOI'0 YPOBHS TOJILMHBI, MAllIMHA BBIIYCKAeT Kallld, KO-
TOpbIE 3aTBEPJCBAIOT U CBA3BIBAIOT NIECOK. BbI MOKeTe MCIOIb30BaTh ATOT METOA AJIsi HEOOIBIINX
KOHCTPYKLUH WM CTPOUTENIbHBIX MaTEPUAJIOB.

Coueranue ¢ IPYrUMH TEXHOJIOTHUSMH. MOXHO KOMOMHUPOBATh TeXHOJIOTHIO 3D-meuatn ¢
JPYTMMHU TEXHOJIOTUSMHU, TaKMMH, Kak cBapka. PoOOTH3MpOBaHHAs pyKa WM Apyras TEXHOJIOTHUS
IeyaT¥ MOTyT HAacllauBaTh TaKWe MaTepUallbl, KAK HEOOpAaOOTaHHBIM MeTallI. 3aTeM CBapKa MOXKET
3aTBEepJeTh MaTEpHUajbl BO BpeMs UX Me€YaTH Ha MalluHE. DTOT METOJI MO3BOJISIET CO3/aBaTh TaKHe
KOHCTPYKILUH, KaK MOCTBI, KOTOpPbI€ MOTYT HE UMETh (DyH/IaMEeHTa.

WNunoBanuu 3D-nieyaTtu MOTYT pelIUTh MHOTHE HEIOCTAaTKH TPAJAMIIMOHHOTO CTPOUTENIbCTBA,
ITOCKOJIBKY HEKOTOpPbIE€ KOMITAHUU HCToIb30BasM 3D-neyats 1s co3nanust 0(ucos, JOMOB U Jpy-
THX COOpYyXeHHH. BoT HeKoTophie penmyinecTBa 3D-1ieyaTu B CTPOUTEIILCTBE:

Menbiie otxoaoB. CTpoWTeNnbHbIE IJIOMAAKH OOBIYHO MPOU3BOJIAT MHOTO OTXOJOB,
HO 3D-npuHTEpHl UCHIOIB3YIOT TOUHOE KOJIMYECTBO MATEPUAIOB, HEOOXOMMOE JJIsl CTPOUTENbCTBA
4ero-imbo, Mo3TOMy OHH OOBIYHO MPOU3BOJAT NMPAKTUUYECKH HYJIEBbIE OTXOAbI. [lanbl cTpouTeNh-
CTBa MOTYT TaK)K€ BKJIIOYATh JPYrHe METOJbI COKpAIIEHMsI OTXOJOB JJs JAaJbHEHIIEero yMeHblle-
HUS KOJIMYEeCTBa OTXOJIOB, TaKue, Kak COOpHbIE KOHCTPYKLUHHU (KOTJa CTPOUTENbHbIE KOMIAHUU
MIPOU3BOJIAT U CTPOSAT KOHCTPYKIMIO HEOOIBIIMMH CEKIIUSIMU, YTOOBI JIFOJIM MOTJIM OBICTPO cOOpaTh
€€ Ha MECTe).

[TepepaboTka. Eie oqHUM SKOJOTHYECKUM TPEUMYIIeCTBOM 3D-TmeyaTu sSBISIETCS TO, YTO BBI
MOXKET€ HCII0JIb30BaTh B CBOUX MPOEKTaxX IepepaboTaHHble Marepuanbl. 3D-mpuHTEpHl CO3MaI0T
pelieTyaTbie y30pbl U3 MaTepHalioB, IOITOMY MepepabOTaHHBIN MIACTUK MOYKET CO3/1aTh MPOUYHYIO
KOHCTpYKIUI0. CTpoUuTeNbHbIE TUIONIAIKU TaKKe€ MOTYT MCIOJIb30BaTh APYrue MaTepuaibl MHOTO-
KpaTHOTO MCIIOIh30BaHUSI, TAKHE, KaK MepepaboTaHHbIN OCTOH.

brictpoe mpousBoacTBo. 3D-meuaTh MOXKET MPOMCXOIUTH HEMPEPHIBHO 0€3 0CO00ro KOH-
TpoJisi. CTpOUTeNIbHbIE MPOEKTHl OOBIYHO MMEIOT OTPAHUYEHHS HA BpPeMsl CTPOUTEIHCTBA, HAIPH-
Mep, HOUBIO WU B IJIOXYIO OTO/AY, TO3TOMY MHOI'/Ia MPOEKThI MOTYT 3aHUMATh OOJIbIIE BPEMEHH.
bnarongaps noutu nonHo# aBroMaTtu3anuu 3D-pUHTEpsl HHOTIA MOTYT CO3/1aBaTh J0Ma WU JIpy-
rue KOHCTPYKLUU 32 HECKOJIBKO JTHE.

DOxoHomuueckass 3hGEeKTUBHOCTh. 3D-TIpUHTEPHl YKOHOMHYECKH A()()EKTUBHBI MO MHOTUM
MIpUYMHAM, HallpUMep, U3-3a SKOHOMHUH JICHEeT Ha paboyeil cuiie U BpeMEHU Ha CTPOUTEIbHBIX IPO-
exTax. CTpOUTENN 4acTo MOKYMAIOT ChIPhE, MPEXK/IE YeM U3MEPUTh U OTpe3aTh TO, YTO UM JICHCTBU-
TEJIbHO HYXHO, U3 YEro MOTYT MOJYYHThCS OTXOAbl. B mpoekrax ¢ ucmnosib3zoBanuem 3D-mevatu
CTPOUTENIM YacTO 3aKyMaroT UMEHHO TO KOJMYECTBO MaTepHaloB, KOTOPOE OHH COOMPAIOTCS HC-
M0JIb30BaTh, 4TO O0JIee PEHTA0ENIBHO.

WunoBanmoHHble peuieHus. B To Bpems kKak TpaJullMOHHBIE METO/IbI CTPOUTENHCTBA MIPEIIO-
JIaralT MOBTOPHOE UCHOJIL30BAaHUE IUIAHOB U 11a0I0HOB, 3D-meuaTh MO3BOJIAET CO37aBaTh MH/U-
BHJlyaJIbHbIE PEIIEHUSA. APXUTEKTOPBI MOTYT IPOEKTUPOBATh NHHOBAIIMOHHBIE 3JaHHS C TIOMOIBIO
HOBOTO apXMTEKTYpHOI'O MpOrpaMMHOTO obecriedyeHus, a 3D-mpuHTep MOXeT HX co3ja-
BaTh. Hampumep, eciin KJIMEHTaM HyK€H OCOOBIH AM3aiiH WiIn HeoObIYHbIE (POPMBI Ul CBOMX JI0-
MOB WM 0(hHCOB, BBl MOXKeETe MepepadoTaTh MOJEIH B IPOrpaMMHOM OOECIIEYeHUH U Teperneyarsl -
BaTh UX, MI0KA HE CO3AAJUTE KOHEUHBIM NPOAYKT. BBl MOXKeTe caenaTh 3T0 ¢ MUHUMAJIbHBIM BIIMSI-
HUEM Ha 3aTpaThl WIH YEIOBEUECKUE YCUIIHSL.

MeHnb11e 4enoBeueckoro Bo3aecTBus. IloMnMo MeHbIIEro KOJIMYECTBAa OTXOA0B, CO3/aBac-
MBIX JIIOJIbMH Ha CTPOUTENBHBIX IUIOMIa/IKaxX, 3D-neyaTh Takke MOXKET JaTh CTPOUTEIbHBIM IJIO-
IaJIKaM BO3MOXKHOCTb paboTaTh MNpakTHUecKH Oe3 omuOok. 3D-medars M03BOJIAET CO3/1aBaTh
BBICOKOKAUY€CTBEHHBIE KOHCTPYKLIMU JJIs1 KIIMEHTOB M CHU3UTH KOJIMYECTBO HECUACTHBIX CIIy4acB Ha
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CTPOUTENBHBIX TUIOIMAKaX. [I0CKOIBbKY MPUHTEPHI MOTYT pabOTaTh MO HOYaM U B BBIXOJHBIC JTHH,
JIFOJIM YaCTO HECYT OTBETCTBEHHOCTh TOJIBKO 3a KOHTPOJIb 32 pa0OTON MallllH.

EcTbh HECKOJIBKO CTPOUTEIBHBIX CUTYalMi, B KOTOPBIX MOKHO MCHOJb30BaTh 3D-nieyats. BoT
HECKOJIBKO ITPUMEPOB:

[TonHoneHHoe BbINOJHEHUE PaOOTHI. 3D-NPUHTEPHI MOTYT CO3/1aBaTh LIEIbIE 3AAHMS, BKIIIO-
yasi toma u oucel. OObBIYHO 3TO 00Jiee peHTa0eIbHO, JIyUIlle JJIsi OKPYKAroIIel cpeapl U ObicTpee,
4eM TPaJUILMOHHOE CTPOUTENLCTBO. [ 0po/ia Takke MOTYT PACCMOTPETh BO3MOXHOCTh MCIIOJIb30Ba-
Hus 3D-meyaTtu Ui ApYyrux UHPPACTPYKTYPHBIX HYXJ, TAaKHMX KaK JIECTHUIIBI, MOCTBI, TIepuiIa U
Jpyrue oOIECTBEHHBIC TIPOCKTEHI.

Coznanue nporoTunoB. [IpoToTunsl — 3T0 mpeaBapUTENbHbIE MOJEIN CTPYKTYpP, KOTOpBIE
JAl0T JIIOJIIM MIPUMEP TOTO, KaK 4TO-TO MOKET BBIMIsAETh. Hampumep, ecam KoOMImaHusi XO4eT Io-
CTpOUTh HOBBIHN o¢uc, 3D-npuHTEp MOXKET CO3aTh MPOTOTUN O(drca Topa3io MpoIle, YeEM CTPOU-
TeJIbHasi KOMIIAHUS MOKET BBIPOBHSTH 3€MJIIO, HAHATH PadOuyl0 CHIIY U MOJATOTOBHUTH MOJTHOLIEH-
HbI€ CTpOUTENbHBIE IUIomanku. HecMoTps Ha To, yTo 3D-neuats no-npexxHeMy TpedyeT 3aTpar,
OHa JIaeT KJIIMEHTaM BO3MOKHOCTh CO3aBaTh 3TU MPOTOTUIIBI TOPa3a0 ObicTpee U Mo 0osiee HU3KOU
LIEHE, YEeM CO3/IaHHE TIOJHBIX MPOTOTUIIOB TPAJIULIMOHHBIMU METOJAMH CTPOUTENLCTBA.

Coznanue apXuTeKTypHBIX Mojeneil. MoaenrpoBaHiue — 3TO KOTJa CTPOUTENIbHbIE KOMIa-
HUU WM apXUTEKTOPbl MacIITaOMpYIOT MpeajaraeMble MPOEKThl 10 pa3Mepa, KOTOPBIM MOKHO
MIPOCMOTPETH B MEHBIIIEM IIPOCTPAHCTBE. DTO MO3BOJISIET KIMEHTAaM OCMOTPETh JU3aiiH, IIAHUPOB-
Ky U Jpyrue 3J€MEHTbl KOHCTPYKUMHU. [Ipu TpaJIulIMOHHOM CTPOMUTENHCTBE JHOAU OOBIYHO MPOEK-
TUPYIOT KOHCTPYKIUHU C MOMOIIBIO MPOTrPAMMHOTO OOECIeueHus, a 3aTeM CTPOSIT MOJEIH BpyY-
Hy10. 3D-mieyaTh MO3BOJIIET OBICTPO CO3/IaBaTh MOJIENH IOCIIE TOrO, KaK Bbl CO3/1aJH CTPYKTYpPY B
CBOEI KOMIBIOTEPHOI MporpamMme U B IPUHTEPE €CTh BAllld MaTepualbl, 4TO TIO3BOJIIET BaM cO3/a-
BaTh 0OJIbIIIE APXUTEKTYPHBIX MOJIEIEH.

Cosnanue aeraneil. CTpouTenbHbIE KOMIIAHUM MOTYT MCIOJIB30BaTh 3D-meuarh AJisg CO3aHus
HEO0OXO0IMMBIX UM MaTepUaoOB, €CIIH MPOEKT CIUIIKOM CIIOKEH Juid rneyatu. Bl MojkeTe ucnosib30-
BaTh 3D-meuats Ui MeyaTu TOYHBIX Pa3MEpOB BALIUX MATEPHANIOB, YTO SBJISETCS SKOHOMUYECKH
3¢ (GEKTUBHBIM U MOXKET UMETh HKOJIOIMUECKHE MPEUMYILECTBA, MOCKOJIBKY 3TOT MpOIecc 0OBIYHO
MIPOU3BOJIUT MEHBIIIE OTXOJIOB. DTO MOXKET rapaHTHUPOBATh, YTO CTPOUTEIbHAs padodas cuia Io-
npekHeMy OyzZeT BocTpeOoBaHa, M MO3BOJIT BaM CO3AaBaTh HEOOXOIMMbIE BaM KOMIIOHEHTHI U3
CBIPBS.
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