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JKOHOMMKA 3aMKHYTOrO LIMKNA: NpUMeHeHWe B npuBopocTpoeHUK
Circular Economy: Application in Instrument Engineering

Crarba NOCBALLEHa aHanway NepenekTHE BHEOPEHWA SKOHOMMKM 3aMKHYTOrO LUMENa B NpubopocTpoeHUM.

PaccmaTpMBaloTcA KNIoYEBkie NPMHLUWNE! KOHUSNLUMK: MWHKMK3aUMA OTXOO0E, NOBTOPHOE MCNONEI0BEaHWE W Nepe-
paboTka MaTepwanos, a Takke UxX OTNMYMe oT TPaAMUKMOHHOW NMHERHoR Mogenn. Onucansl ocoBedHocTw npuBopo-
CTPOMTENBHOW OTPACcNM, CBA3AHHLIE C MCNOMNbL3IOBAHWEM CNOMHEIX MHOTOKOMNOHEHTHBIX KOHCTPYHUMA W AedWUMTHEIX
MaTEPUANOB, YTO JATPYOHAET YyTUMWIALMIO NPOSYKLWK,

BuifBneHbl BOIMOKHOCTH NPUMEHEHWA 3AMKHYTOIO UMKNa Ha cTaduax NPoeKTUpOBaHWA, NPOM3BOACTEA, SKCnNyaTa-
LMK W YTUNW3aLUMKM NpMBopoB, BKNIOYan BHEAPEHWE cepBUCHLIX BuaHec-mogenei. O10ensHOE BHUMAaHWE yOeneHo Tex-
HWHECKWM, OPraHi3aLnoHHbIM W HOPMaTHMBHBIM BBIZ0BAM, 8 TaKKe NYTAM MX NpecgoneHwn. MNogYyeprMBalOTCA IKOHOMK-
YECKWE, SKONOMMYECKHME W COUManbHbIe BRINoAL! NEPexXoa K 3aMKHyTON MOOenK, TakMe Kak cHKeHue cebecToMmocTy,
NOBLILLEHWE KOHKYPEHTOCNOCOBHOCTH, COKpaLLEHWe OTXOO0B M (POPMWPOBaHWE HOBLIX paboqux MecT.

Caenad BbiBOA O CTPATEMMYECKDN 3HAYMMOCTH 3KOHOMMWKW 3aMKHYTOMD LMKNE Ans NpuBopocTpOEHWA W €€ NoTeH-
UWane Kak apaieepa YcTOMYMBOTO PassuTHA OTpacnu,

The article is devoted to the analysis of the prospects for the introduction of circufar economy in instrument engineer-
ing.

The key principles of the concept are considered — wasle minimization, reuse and recycling of materials, as well as
their difference from the traditional linear model. The article describes the fealures of the instrument indusiry related to
the use of complex multicomponent structures and scarce materials, which makes it difficult to recycle products.

The possibilities of using a closed cycle at the stages of design, production, operation and disposal of devices,
including the introduction of service business models, have been identified. Special attention is paid to technical, orga-
nizational and regulatory challenges, as well as ways fo overcome them. The economic, environmental and social ben-
efits of the transition to a closed model are emphasized, such as cost reduction, increased competitiveness, wasie
reduction and the creation of new jobs.

The conclusion is made about the strategic importance of circular economy for instrument engineering and its poten-
tial as a driver of sustainable development of the industry.

HYEBLIE CNOBA: 3KOHOMWKA 3aMKHYTOro UwKna, npwbopocTpoeHwne, nepepaboTka, yCTOMYMBEOE pasBUTHE, pecyp-
cocbepexeHue.
Keywords: circular economy, instrument engineering, recycling, sustainable development, resource conservation.

Beegenue

JKoHOMWKa 3amkHyToro uwkna (Cir-
cular Economy) npeacraenaer coBoi
COBPEMEHHYIO KOHLENLMKD YCTORYMBO-
ro pasBuTHA, CyTb KOTOPOR 3akKnioqa-
ETCA B 3aMLIKEHMM MaTepuanbHbIX
NOTOKOB M MaKCHMMAaNEHOM NPoanNeHH
MUIHEHHOMO UWKNa npogykukn. Ee
KIHOYEBLIE LENW — CHIDKEHWE Harpya-
KM H3 OKDYMAIOWYH0 cpedy W pauwo-
HankHoe WCNoMk3I0BaHWE PEecypcos,
BumecTo TpagWUMOHHOR NUHERHOM

14

Mogend, OCHOBaHHOW Ha npyMHyWne
“B3ATE — MNPOM3BECTH — WCMNOMNb30-
BaTe — BLIBPOCKTE”, 3AMKHYTaA 3KO-
HOMWES OpWEeHTHWpOBaHa Ha nNOBTOR-
HOE MCNONB30BaHWE, PEMOHT, Nepepa-
GoTKy W BO3BpaT MaTepuanoce B
NpPoU3BoOCTEEHHEIN LMK,

Ansa copeMeHHON NPOMBILLNEHHO-
CTM [aHHasa KoHuenuwa ocobeHHo
BadHa, MNOCKONbBKY 4YenoBedvyecTeo
CTANKMBAETCH C HEXBATKOW NpWpon-
HEIX PECYPCOB, pocToM 0DLEMOE OTHO-

OB W YHECTOMEHWEM 3KOTNOMMYECKMX
Hopwm. Mepexon K 3KOHOMWMKE 3aMEHY-
Toro UWMKna nossonset ofiecne4nTs
BanaHc MewOy SKOHOMWYMECKUM pas-
BEMTUEM W COXPaHEHWEM IHOCHCTEMBI.

Lens cTaTk — paccMoTpeTs nep-
CNEeKTMBBI BHEOPEHWA  3KOHOMWEW
3EMKHYTOrD UWkna B8 npuwbopocTpoe-
HWW, ONpefenyTe ee NPeEMMYLLEcTEa,
EbI30BLI M BOIMOMHBIE MYTH NpaKTHJe-
CHON peanyaauuu.

CraTbio HenWKom 4HTaNTe
B GYMamHOH BEPCHM HYpHana
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'PHIOPBEBA [inana Paumaenna (kananaar negarornseckus nayk); HPAHAH Bapayn (cryaenr);
FPHTOPLEBA Japen Anexceesna (cryaent)
{HaBepemnouennuucknit nHeruTyT (duinnan) $TAOY BO "Kazancwwit ([Mpusonxexuii) degepancumii ynusepcuTer;
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CTaThA NOCBAILEHA AHANH3Y NMEPCMERTHE BHEAPEHHA IKOHOMHEH 3aMEHYTOMD UMKAA B NPHGOPOCTPOSHIH.

PaccmaTpuBaloTes WAOMEBRIE MPHHLANE KOHLEMUAH: MHHHMHIALUMA OTXOJA0E, MOBTOPHOE HCMOALIOBANHE H nepepaboTka
MATEPHAAOR, 3 TAKAE MX OTAHMHE OT TPAAHUHOHHOR AnHeinoi Mogean, Onucanbl 0CoBeHHOCTH NPHOOPOCTPOHTENLHON OTPACAH,
CERAZAHHLIC ¢ HCMOALIOBAHHEM CAOKHBIX MHOMOKOMITOHCHTHBLIX HﬂH(‘Tp'leWﬁ H ﬂ.@HlWTHhIX MaTEPHAN0RE, YTO 3ATPYAHACT YTHAHIAHID
NPOIYKIHH.

BuifinneHs! BOIMOMKHOCTH NPHMEHEHHA JAMEHYTOrO LUHKIA HA CTaAHAX TIPOEKTHPOBAHMA, NMPOHIBO/CTEA, DHCTLTYATALMH H
YTHAHIAUHH ﬂpl’!ﬁ(}pﬂ'ﬂ, BRAKIHAA BHEAPEHHE CEPBHCHBLIX Guanec-mopeneit. OrtaensHoe BHUMaHHE YACACHD  TEXHHYECKHM,
OPraHMzalMoHHBIM H HOPMATHEHBIM BRLI3OBAM, 4 TAKKE MYyTAM HX npeojgoneHu. [MoauMepRHBATCR IKOHOMHYMECKHE, SKONOTHYMECKHE H
COUMANBHBIE BWMTOAL MEPEX0]d K 3aMEHYTOH MOJENH, TakHe Kak CHHMeHHe cefecTOMMOCTH, NMOBMIIEHHE KOHKYpPeHToCnocoGHoCTH,
COKPALEHHE OTXOI0E H GOPMHPOBAHNE HOBRIX PAGOYHX MECT.

Cpenan BuBoj 0 C‘l‘]}ﬂ?‘."rh‘-ﬁ@(‘lﬁﬂﬁ AHAYMHMOCTH IKOHOMHEH 3aMEHYTOMD UHEAa aas I'II!HEUDOHPDEHHH H ee NOTEHUHAND Kak
ApaiiBepa yoToiMHMBOTO PAIBHTHA OTPACAH,

The article is devoted to the analysis of the prospects for the introduction of circular economy in instrument engineering.

The key principles of the concept are considered — waste minimization, reuse and recycling of materials, as well as their difference
[fram the traditional linear model. The article describes the features of the instrument industry related to the use of complex multicomponent
structures and scarce materials, which makes it difficult to recycle products.

The possibilities of using a closed cycle at the stages of design, production, operation and disposal of devices, including the
introduction of service business models, have been identified. Special attention is paid to technical, organizational and regqulatory challenges,
as well as ways to overcome them. The economic, environmental and social benefits of the transition to a closed model are emphasized, such
as cost reduction, increased competitiveness, waste reduction and the creation of new jobs.

The conclusion is made about the strategic importance of circular economy for instrument engineering and its potential as a driver
aof sustainable development of the industry.

Kaouessie c10Ba: 9KOHOMMKA  3aMKHYTOTO  UMKA3, npubopocTpoedue, nepepalorka,  yoToiMHMBOE  pasBHTHE,

pecypcochepesenme,
Keywords: circular economy, instrument engineering, recycling, sustainable development, resource conservation,
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