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TexHu4eckue HayKun

BbinonHeHne pac4yeTa NPOYHOCTU cTanesibHOW Ganku B nporpamme
WORKBENCH

HaszapoB AHgpein HukonaeBuy
MaructpaHt UICMAPT a (CEBMALLBTY3) CA®Y
r. CeBepoABUHCK

Banku ncrnonb3ylTca ANA 3aka3oB pasHOro BOAOM3MELLEHUs, NO3TOMy obecrnedyeHne NpoYHOCTU Npu
pasnMYHON Hecyllei cnocoBHOCTU ABNSAETCA aKT yanbHbIM.

Llenbto gaHHom paboTbl ABNsSeTcs onpefeneHne Hecywen cnocobHoctn 250 TOHHOWM cTanenbHON
©GankvM opuUrMHanbHOM KOHCT PYKLUN MO KPUTEPUSIM MPOYHOCT U MO 4,0 NycKaeMbliM HaMNPSKEHNUSIM.

B 3aBMCMMOCTM OT reoMeTpuUYEecKMX XapaKTEepUCTUK M Beca 3akasa, B cygonoesge Ucnonb3yeTtcs
oT 2 po 100 cTanenbHbIX Oanok.

3apaden gaHHON pa60TbI ABNAETCA BbINOJIHEHNE pacyeTa NPOYHOCTHU cTanenbHon 6anku.

Bbanka cTanenbHas— OCHOBHas Hecywass 4acTb B COCTaBe TpPaHCMOPTHO- MOCTPOEYHOTo
o6opyaoBaHus, KOHCTPYKUMS KOTOpoW npegycMaTpuBaeT nepemelleHne Ha CTC. MNpeacrasnsetr cobon
CBapHyl0  METaNIOKOHCTPYKLUMUIO M3  CTanbHOrMO  NUCTOBOTrO  npokata. B TopueBblix  4acTsax
MET anfIOKOHCT PyKLIMM NPEeLYyCMOTPeHbl NPOYLUMHLI CO CKoGaMu Ans TpaHCNopTUPOBaAHUS Ha HWXKHEM Mosice
NnpeaycMoTpPeHbl ONOPHbIE MACT MHbI ANs1 4OMKPaTOB.

1) UmnopTtupyem cpann B popmate «stp.» n3 nporpammel Creo Parametric 3.0.

2) C nomowbto yHKuMn Generate o6HoBRsiem Ananorosoe okHo Static Structural.
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PucyHok 1 — MmnopTupoBaHHasa 6anka B okHe Static Structural

3) B gnanorosom okHe Model pazbuBaem gaHHYH KOHCTPYKLMIO Ha CETKY C TPeyrosfibHbIM Ce4YeHnem,
METO40M aBTOMAaTM4YecKon pas3buBku.
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TexHuyeckue HayKun
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PucyHok 2 — Pa3bunBka 6anku Ha ceTky B okHe Model

4) B puwanoroBoMm okHe Model npu nomowm komanabl Fixed Support 3akpennsiem gaHHyk 6anky
B MeCTax NMyHXepoB CTanesbHbIX Tenexek.
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PucyHok 3 — 3akpenneHue 6anku B okHe Model

5) B ananoroBomM okHe Model npyn nomowmn koMaHabl Force 3agaem Harpysky gaHHyto 6anky. Harpyska
NpunoxeHa B MeCTax rae pacnonoxeHbl 60pTOBbIE U KANEBble 6NOKN.

EBpasuncknin Hay4HbI XypHan 5



TexHuyeckue HayKun
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PucyHok 4 — PacnpegeneHue Harpy3ku no 6anke B okHe Model

6) B gvanoroBom okHe Model npu nomowwm komaHgbl Total Deformation BbIBOAMM cymmapHbie

nepemMelleHuns 6anku npu Harpyske 250 TOHH.
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PucyHok 6 — Pe3ynbTaTt cymMmapHbIX HanpsbkeHun B okHe Model

7) B pnanoroeom okHe Model npy nomowm komaHgbl Equivalent Stress BbIBOAUM 3KBUBANEHTHblE
HanpsixeHus 6ankm no PoH Musucy npu Harpyske 250 TOHH.

EBpasuncknin Hay4HbI XypHan



TexHuyeckue HayKun
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PucyHok 7 — PesynbTaT 9KBMBaneHTHbIX HanpsixeHun B okHe Model.
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PucyHok 8 — KoHueHTpaumsa HanpsxxeHui npy Harpyske 250 TOHH.

8) BblpaxkeHHasi KOHLEHTpaunst HanpsiKeHU MPOCNEXMBAETCA B MECTE CBapKM HMXHEW 4acTu Ganku
N OMOPHOW MNUTbI NIYHXepa CTanenbHoW Tenexku. MNpu Harpy3ke 6anku gasneHnem 250 TOHH, HaNPsXXeHUs
HaxoAAaTCcAa B npefernax gonycka
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TexHu4eckue HayKun

MoBbiweHne 3P PeKTUBHOCTU NPONYNbCUBHOIrO KOMMNJieKca

KomsakoB Kupunn leHucoBuy

Maruct paHT

MHCTUTYT cyaocTpoeHns

N MOPCKOW apKTnyeckon TexHukn (CeBmalLBTY3),

®dunman CA®Y B r. CeBepoaBuHcKe

Kacdpenpa «OkeaHOTeEXHUKA U IHEPreT MYeCcKue yCT aHO BKU»

BBepeHue

Pa3BuTre yenoBe4yecTBa HEBO3MOXHO Ge3 UCNonb30oBaHWa GoraTcTB M NPOoCTopoB MUMpoBOro okeaHa.
Mo BoaHbIM foporam nepeBo3uTcst Gonee 80% rpy3oB U MUIIMOHLI JOAEN, KPOME 3TOr0 OkeaH SIBMsieTCs
KNaZoBOM MuHepasibHbIX U Guonormyeckux pecypcoB. MNnaBydue cpencTtBa BeayT pasBenky U obbiuy
NonesHbIX UCKoMaeMblx B LWenbdax Mopen M oKeaHOB, BeAYT PasfIM4yHOro poja HaydHble uccrnefoBaHus,
OXPaHAT py6exn U 3KOHOMUYECKNE 30HbI CBOUX rOCYAapCTB.

COBpeMeHHbIe I'IOTp86HOCT|/1 B BbICOKMX CKOPOCTAX Xoda 3actaBunm 4enoBeka NnoCTeneHHo
nepexoantb OT UCNOJIb3OBaHUA MyCKyJ'IbHOIZ cunbl N cunbl BeTpa K NpUMMEHEHWUI0 cneuunanbHbIX MalunH
N MeXaHU3MOB Ans 06ecneyeHns OBUXEHUS, U MaHeBpupoBaHuA CygoB, T.e. K Cy,El,OBOI7I QHEepreTuke. CeroaHs
bes cy,u.030|7| QHEepreT ukn HeBO3MOXXHO pellaTb HUKakme 3agadu B MI/IpOBOM OKeaHe.

Ocoboe BHMMaHWE YyOeneHOo [OU3eNbHbIM 3JHEepreTU4ecknm YycTaHoBkaM, kak Haubonee LWMPOKO
pacnpocT paHeHHbIM 1 6onee ad  ekTUBHBLIM. PackpbITbl HA3HA4YeHWe U CoCTaB NPOMYySibCUBHOTO KOMIEKca,
a Takke BOMPOCHLI yrpaBreHuMs paboToN CyaoBbIX 3HepreTuyeckux ycrtaHoBok (C3Y) B cocTaBe
NponyfbCUBHOTO KO MMeKca.

Oowue cBepgeHUs

Cy,u,osaﬂ nponynbCnBHaaA yCTaHOBKa (FJ'IaBHbIIZ aosurarternb, BUHT, KOpnycC cynHa) npun OBmXxeHuUn cygHa
obecneyunBaeT Hel'lpeprBHbII7I ynop Ha gswmwxuirtene — Fpe6HOM BUHTE OnA npeonosyieHnAa conpoTuBlieHnda
BOObl U HEPU MK KOpMNyCa 3a CYUET Bblpa6aTbIBaeMOI7l rmaBHbIM ABUraTenemMm MexaHM4ecko n SHEeprmn.

Onsa nonyyeHns MexaHU4YeCcKkon dHepPrnn NCnonb3yTCa pasnuMyHble TUMbI rMaBHbIX ABUraTenen, ogHako,
Hanbonbllee pacrnpoCTpaHeHue MonyyYunu CcyaoBble 3HepreTuyeckue ycraHoBku (CJY), umerowme
B KayecTBe rnaBHOro pApuratens-gusens (6onee 80%). Mo cnocoby ynpaBneHuMs MOCTynaTenbHbIM
OBUXEHNEM COBPEMEHHbIX KPYNMHOTOHHAXHbLIX Cy40B MOXHO BbIOENUTb ABa OCHOBHbLIX TUNa AusernbHbix CIY:

c asuratenamu, paboTawwmmm Ha rpebHble BMHTbI (uKcupoBaHHoro wara (BOLW) — B aTux
yCTaHOBKax ynpaBrieHWe nocTynaTenibHblM ABWXEHMEM CyAHa CBOAMUTCH K U3MEHEHMWIO PEXMMOB paboTbl
rmaBHOro gBuratens;

c Asuratenamum, paboTalwnmmn Ha rpebHble BUHTbI perynvpyemMoro wara (BPLU) — B 3Tux ycTaHoBkax
ynpaerneHne NocTynaTtenbHbIM OBWKEHNEM CyAHa OCYLUECTBNSETCA U3MEHEHUEM PEXMMOB PaboThbl rMaBHbIX
ABuraTtesnen v wara BUHTa.

B ycTaHoBKax MepBOro Tuna UCMONb3YHTCA Yalle BCero peBepcuBHble ManooGopoTHbIe ABWraTenu.
OcHOBHblEe (DYHKL UM yNpaBlieHns B 3TWUX YCTaHOBKax: oGecrneyeHne NpoLeccoB nycka, 0CTaHOBKW, peBepca
N U3MEHEHUS YacTOThl BpalleHus Bana gBuratens. B 60MbLUMHCT BE YCTAHOBOK BTOPOTO TUWMa UCMOMb3YIOTCH
HepeBepcuBHble CpeaHeoGOopOoTHble ABuUratenu, (YHKLUM YNpaBfieHWs KOTOPbIMA CBOASITCA K MycKy,
OCTaHOBKE ¥ M3MEHEHMIO YacTOThbl BpalleHus Bana. HanpaeneHvne ynopa BUHTa M3MEHSIeTCA BO34ENCTBUEM
Ha yron noBopoTa flonacTeil BMHTa, a BenuuYMHa yrnopa — BO3AEWCTBMEM Ha lar BUHTA U 4acToTy
BpalleHus aBuraTeneil. B oTaenbHbIX yCTaHOBKax 3TOro Tuna nocne rnycka ABuraTeneil YacToTa BpalleHus
COXpaHsAeTcs NOCTOAHHOW, a HanpaBfieHWe U BENMUYMHA yrnopa M3MeHsieTCsl BO3LEeNCTBMEM TOMbKO Ha Lar
BUHTa.

8 EBpasninckuii Hay4HbIN XXypHarn



TexHu4eckue HayKun

Llens pa6oTbl 1 3agaum uccnenoBaHus

LleJ'IbIO ncecnegoBaHunAa ABndeTcAa co3gaHue cospemeHHon MEeTOo40Norn, METOA0B U MOAENEN OLEHKN
Sd)d)eKTI/IBHOCTI/I TEeXHNYEeCKNX peLIJeHI/IIZ no BCcnomMoratesibHbiIM 3HEpPreT U4eCKMM Ko Mnnekcam, npuHnMMaembix
Ha Ha4dallbHbIX 3Tanax npoeKkT upoBaHNA Cyq0B.

Onsa goctuxeHus uenm paboTbl 4OMKHbI ObITb PeLleHbl cneaylolme 3agadn:

— o6ecne4ynTb HaaeXHOCTb, AONTOBEYHOCTb, PEMOHTONPUIOAHOCT b, 3KOHOMUYHOCTb [1Y;

— o6ecneunTb HebGonbLlUMe MaccorabapuTHble nokasatenu Y,

— co3gaHue Nerknx 1 KoMnakTHbIX MY ¢ BbICOKO 3KOHOMUYHOCT b0 1 60bLWIMM PECYPCOM PaGoTbI;

— YCTAHOBUT b NPUHL UMbl OCHOBAHNA TEeXHNUYECKUX pemeHM|7| no CcyaoBbIM 3HeEpPreT n4eCkMmM yCt aHOBKaM
n nX KOMMNEKTYyoLemy O60py,EI,OBaHI/Il0 Ha paHHUX 3Tanax npoekTupoBaHunda CyaoB nMNpun Halnydnm
3Ha4YUTENbLHOM HeonpeaeneHHOCT U NCXOAHbIX AaHHbIX;

— paspaboTaTb MeTod OOOCHOBaHMSA TEXHUYECKMX PEeLUeHUA MO SHEepreTUYecKUM YCTaHOBKaM
COOTBETCTBYOLMIA 3Tany pelleHns NPOEKTHOW 3adadn u obecrnevynsarolinii BbIGOP 0GbEKTUBHO NyYLIMX
TEXHUYECKMX pPeLUeHWiA, yry4LlaloLWwmnx CyaHo;

— paspabotaTtb WHdpOpMaLUOHHblIE ©asbl AaHHbIX BCNOMOraTenbHOro o0GopyaoBaHus, TUMOBbLIX
KOHCTPYKTMBHbIX W TEMMOBbLIX CXEM, CXEM 3JHEepreTM4yeckux CUCTEM, KOMMOHOBOK MW pacrorioXeHui
o6opynoBaHus;

— BbINOJIHUTb NpuMepbl nccnegoBaHa 3HA4YMMOCT U (*)aKTOpOB, BIIMAKOLWNX Ha Bbl60p onT UMarbHbIX
TEeXHNYeCKNxX peLueHM|7| no Ny nu yCTOI7I‘-II/IBOCTb pe3ynbTatoB onTuMmn3daunn K U3IMEHEeHUK KOHBLIOHKTYpPbI
PbIHKa n yCJ'IOBI/II7I ncnonb3oBaHUA CyaHa.

3aknryeHune

C BHeApeHneM arperatnmpoBaHHbIX BCromMoratTesibHbiIX MeXaHUM3MOB YCKOpPAETCA BbINOJIHEHNE
CYyAOMOHT aXHbIX paGOT, CHMXaeTcAa X CTOMMOCTb, OA4HaKo I/IHTeHCI/Id.)I/ILI,I/IpleTCH KOPPO3NOHHbIE NpOoLecChl
N CHMXaeTcda peMOHTONPUIrogHOCTb 3TUX MEXaHN3MOB.

MoaoGHbIe npumMmepbl cBUOETEeNbCTBYIOT O TOM, YTO NpuM COBEPLUEHCTBOBaHUU C3Y Heobxogumo
yaoenaTb BHUMaHWUE npexae BCero nepsoodvYepenHbIiM npo6nemaM, TakKmM KaK 3KOHOMMA ToONnMBa
M noBbilleHne HaaexHoOCT U.

Hanbonee 3HauyuMmble TexHuyeckume peweHna no C3IY, okasbiBawwme Hanbonbllee BrMsHUE
Ha 3P EKTUBHOCTb rPY30BbIX CYyA0B, MPUHMMAKOTCA Ha HavasnbHbIX 3Tanax NPoOeKTpPoBaHWS — Ha 3Tanax
9CKM3HOTO W TEXHMYECKOro MpoeKkTupoBaHua. B To e Bpemst aTuM 3Tanbl HauMeHee WHAOpMaTMBHbI.
Heobxoauma paspaboTka mogenen n MeTogoB, CnoCcoOHbIX KOMNEHCUMPOBATb MOrPELIHOCTb U obecneynTb
BbIGOP NMyYLIMX TeXHUYECKUX peLueHni no CAY Ha HavamnbHbIX 3Tanax NPoEeKT UPOBaHUS.

Cnucok nuTepaTtypbl
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TexHu4eckue HayKun

3asemMneHue onop Ha NUHUAX 3NeKTponepenay

lOmarynos AMut pun ApTypoBuy

3asemneHne Onop BLIMOMHAETCA MPU HanMMYMM CPeacTB  MOTMHMe3almnTbl. [MaBHbIM CPEACTBOM
MonHMesawmuTbl Ha BJl saBnsetca noaBecka rpo3o3alMTHOrO Tpoca. 3asemnsiolee YCTpoMCTBO
npegHasHavaeTca ANA OTBOAA B 3EMMI0 MMMYMbCHBLIX TOKOB, BO3HMKaOLWMUX B pedynbTarte nNpAMOro yaapa
MOTMHUM B OMOPbI UMW rPO303aLLMTHbLIE TPOChI, @ TaKKe AN CHUKEHUA HaMPSKeHUA Ha M30MALUA NIMHAK Npu
aToM. Tak Xe K 3a3eMnaLLemMy YCTPONCTBY MOAKMIOHAOTCA 3aLUUTHbIE UCKPOBbLIE NPOMEXYTKU, TpyGyaThie
N BEHTWUMbHbIE Pa3PAAHUKM, OrpaHUYMTENU nepeHanpsikeHun, OMUHHO-UCKPOBLIE W  MyMbTMKaMepHbIe
pPaspAaHUKN U T 4.

Takke, 3as3emnsTca MeTannuyeckne K xenesobetoHHble onopbl BJ1110-500 kB ©6e3 cpeacts
MOJHME3aWNTbl, €ecnnm 3TO HeobxoaumMo Mo ycrnoBusiM obecnedyeHuss paboThbl penerHon 3aluThbl
N aBTOMaT UK.

B kauyecTBe 3asemMnawolMx cnyckoB Ha BJ1 Mcrnonb3yloT KOHCTPYKUWUM METannuyeckux onop Wmm
NPOAOMNbHYID apmaTypy »eneso6eToHHbIX onop. o gepeBAHHbIM M /6 onopam MNpu OTCYTCTBUK
creumanbHbIX BbIMyCKOB apmaTypbl 3a3eMnsioliMe Crnycku MNpoKNabiBalT KPYrNol cTanbio AuaMeT poMm
He MeHee 10 MM UMM MHOTOXMIbHbLIM NMPOBOAOM cevyeHneM He meHee 35 MM2. KonmyecTBO CryckoB A0JHKHO
GblTb He MeHee AByX. OAMH KOHel, 3a3eMnsalLWero crnycka npucoeduHsAT K 3aseMnuTeno, a BTOpoWn
K 3a3emMnseMoMy anemeHTy. Ha meTannuueckux onopax sasemnsemble 3MeMeHTbl MPUCOEdUHSAINT K onope,
a CTBOJ1 ONOPbI BHN3Y COEAMHSAIOT C 3a3eMIUT eNnem.

MpaBuna ycTpoWcTBa  93JIEKTPOYCTAHOBOK  pEernaMeHTupyrT  Hambonbllee  cOMNpoTUBNEHUE
3a3emMnsLero ycTpomucTtea onop B 3aBMCUMOCTU OT YAENbHOMO COMPOTUBMEHUSA FPYHTA, BbLICOTbLI OMOp,
KonnyectBa uenen BJl, yncna rpo3oBbIX OTKHOYEHWUA, BLICOTbI pacrnonoxeHunsa BIl Hag ypoBHeM mops, Tuna
MECTHOCTU (HaceneHHasd/HeHaceneHHasa) no kotopoun npoxoaut BJl. 3HayeHna COMPOTUBMEHUA AOTTKHbI
obecneumBaTbCs B NIeTHEE BPeMs, T.e. 6e3 yyeTa NpoMep3aHust rpyHTa.

Ona onop BJ1 HanpsxeHnem pgo 35 kB conpoTumBneHwe 3asemnsaiowero YCTPOWCTBa [AOJIDKHO
obecrneymBaTbCA TOMbKO 3a CYET UCKYCCTBEHHbIX 3a3emnutenei. Ans onop BJ1 110 kB B rpyHTax ¢ yaenbHbIM
conpoTumerieHnem o 1000 Om'M B KayeCTBe €CTECTBEHHbIX 3aszemnutener MoryT ObiTb MCNONb30BaHbI
xeneszobeToHHble pyHAaMeHTbI onop (COOpHbIE, MOHONUTHbIE, CBaWn, HabuBHbIE). Mpu 3TOM yHAAMEHTbI
He [O0JDKHbl MMETb MAPOU3ONALUM  MONUMEPHBIMM  MaTepuanamMm U Heobxogumo obecneynTb
MeT annnM4eckyto CBA3b MeXAy aHKepHbIM1 60NTaMu n apmaTypoi yHOaMeHTa.

MckyccTBeHHble 3aseMnuTeny onop MpeacTaBnsalT cobol meTannuyeckne NPOBOAHUKA, KOTOpble
HaxoOATcA B HENocpeacTBEHHOM COMPUMKOCHOBEHMM C 3eMreil. KOHCTPYKTUBHbIE pelleHusl, NpuHMMaemble
NPy NPOEKTMPOBaHUM 3a3eMNsAoLEero yCcTpocTBa, 3aBUCAT OT Tuna pyHaameHTa onopbl. PacnonoxeHue
N NUHeHble pa3mepbl UCKYCCTBEHHbIX 3a3eMNUTenen A0MKHbl 6biTb COrMacoBaHbl C BEMMYUHOW YAEeNbHOTo
COMPOTUBMEHUA TPYHTa W pacrnonoXeHWeM CTOoeK onopbl. AnA co3gaHUs MHOTOYUCIEHHbIX NyTel TOoKy
MONHUM WM MOBPEXOEHUs, CTekalleMy C onopbl B 3emnio, U obecrnevyeHus A0CTaTOYHOTO MOSMHOIo
MCMOMb30BaHUA MPOBOAMMOCTM pPacTeKaHWlo eAWHUYHbIX 3as3eMnuTeneil pPekoMeHOYyeTCA BbIMONHATb
3asemnsolLee YCTPONCTBO B BUAe rpynn 3asemnuT enen, pacnonoXeHHbIX OKOMO KaXaoW CTO KA OMopbl.
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TexHu4eckue HayKun

CoBpemeHHOe ob6opyaoBaHue AN Nfa3MmeHHOro HanbIfeHus,
NPUMeHAeMOoe Ha MALLMHOCT POUTEeSIbHbIX NPeanpPUATUaX

ButkoBckas AHacTacua AnekceeBHa

MarucT paHT,

Kachenpa TEXHONOMMN MALLMHOCT POEHUS,

BopoHexckun rocygapcTt BEHHbIA TEXHUYECKUMIN YHUBEPCUTET,
r. BopoHex

AHHOmMauyus: B nocrnedHee 6pems 8 MawuHOCMpPoOeHUU Habnwdaemcs akmueHoe passumue
mexHoJ102uli, C8sI3aHHbIX C HaHEeCEHUEM PassiuYHbIX M0 Ha3Ha4YeHUto MoKpbimul Ha paboyue rnosepxHocmu
Oemaureli. Ocoboe Mecmo 3aHUMarom nNoKpPbIMUs, obecredusaroujue 8bICOKUU YPOBEHb U3HOCOCMOUKOCMU.

lMnasmeHHOe HarblneHue senaemcs 0OHUM U3 C€rlocobo8 2a3omepMuYecKo20 HaHeCeHUSs MoKpbimul.
B ocHose amoeo npouecca fiexum Hagpee HarblisseMo20 Mamepuana 00 XUdKo20 Unu naacmu4yeckozo
COCMOSsIHUSI, MepeHoC e20 8bicoOKomemrepamypHol nnasmMeHHol cmpyel K Mo0/I0XKKe C [ocrnedyruum
obpaszosaHueM cros nokpbimus. [1] B cmambe paccmampugaromcsi OCHOBHble MOHAMUS O M/1a3MeHHOM
HanbleHUU, a makxe rnpuMeHeHUe cospeMeHH020 060py0o8aHUss Ha MawUHOCMPOUME IbHbIX MPednpuUAMUSIX.

Kniodyeeblie cnioga: nnasmMeHHoOe HarlbiieHue, Mopowok, cmpys, Hacadka, «Sulzer Metcox.

MODERN EQUIPMENT FOR PLASMA SPUTTER APPLICABLE AT MACHINE-BUILDING
ENTERPRISES

Vitkovskaya AA.

7Vitkovskaya Anastasia Alekseevna- undergraduate, department
technologies of mechanical engineering,
VORONEZH STATE TECHNICAL UNIVERSITY, Voronezh

Abstract: Recently in mechanical engineering active development of the technologies connected with
drawing coverings various to destination on working surfaces of details is observed. A specific place is held
by the coverings providing the high level of wear resistance.

Plasma spraying is one of the methods of thermal spray coating. The basis of this process is heating the
sprayed material to a liquid or plastic state, transferring it to the substrate with a high-temperature plasma jet
and then forming a coating layer. [1] The article discusses the basic concepts of plasma spraying, as well as the
use of modern equipment in machine-building enterprises.

Keywords: plasma spraying, powder, jet, nozzle, «Sulzer Metco».
YK 621.791
MoHATMEe 0 NNasmMeHHOM HanbIfIEHUM U NPOLLECC HaMbINEHWS.

Mna3meHHOE HarbiNeHMe — MPOLIECC HAHECEHUS! MOKPLITUS Ha MOBEPXHOCTb W3AENMUS C MOMOLLbIO
nnasMeHHOo CTpyw.

CywWHOCTb JaHHOTO MpoLecca 3ak/o4aeTcsi B TOM, YTO B BbICOKOTEMNEPATYPHYIO Mia3MeHHYI0 CTpylo
nopaérca pacnbisgemMbliii MaTepuarn, KOTOpPbIA HarpeeaeTcs, MaBUTCA U B Buae ABYX(asHoro notoka
HanpaBnsieTcst Ha Mo ANOXKY.

B kauyecTBe HanbINAKLWMX MaTtepunanoB NPUMEHAKOT MOPO LKA, NPOBOJIOKU, NPYTKN. Hanbonee LLNPOKO
pacnpocCT paHeHOo HanblfleHe Nopo WKaMun. Ha PUCYHKe 1 npmeegeHa cxema HanblNeHnA.

B nnasmMoTpoHe, cCoCToAWeM M3 BogooxnaxagaemMoro KatogHoro ysna 2, KOopnyca 3 n aHogHoro y3na,
C MOMOLLBbK WUCTOYHMKA 9 MOCTOSHHOIO CBapO4YHOIo TOKa Bos6y>|<,u,aeTc9| nnasmMeHHaa Aayra 8, KOTOpad
CTa6I/IJ'II/13I/1pyeTCF| CTeHKaMn KaHana conna u I'IJ'I83MOO6p83y}OLLII/IM rasom, nocrtynawwmm 4yepes3 noasoa 1.
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TexHu4eckue HayKun

[MopoLwok nogatoT U3 NOPOLLKOBOIO NMTaTens 6 ¢ MoOMOLbIO ra3a, KOTOpPbIN NocTynaeTt no noasoay 7. [1]

B kayectBe rasos, npun HanblNeHUMn UCNoNb3yHT aproH BbICOKOW YUCTOTbI, renun, BOOOpPOA4, a TaKkKe
ra3soBble cMeCu BO3ayXa C MeTaHOM unum I'IpOI'IaH-6yTaHOM.

Ha pucyHke 2 npvBegeHa CTpyKTypa nnasmMeHHOro NMoKpbIT US.

=)

PucyHok 1 — Cxema nna3mMeHHOro HanbineHms nopolwkom: 1 — noasopn nnasmoobpasytollero rasa; 2 —
KaToA nnasMoTpoHa; 3 — katoA; 4 — nm3onatop; 5 —aHof; 6 — NopoLKOBLIN NUTaTens; 7 — NoABoj rasa,
TpaHCNopTUpPYOLWEro nopoLok; 8 — nrnasmeHHas gyra; 9 — 6nok nutaxums. [1]

2
: 3
1
v"f:d
£
PucyHok 2 — CTpykTypa nna3meHHOro nokpbiTus: 1 — rpaHvua mexgy 4YacTuuamy HanbiIeHHOTo
mMaTepuana; 2 — rpaHiua Mexay crnosiMu, 3 — rpaHuua mexay nokpbiTuem M geTansio; 4 — yactuua

HanblIEHHOTO MaTepunana,; 5— NOBEpPXHOCTb AeTalun.

lMnasmeHHOe HanbiNeHWe HaHOCAT Ha MNNoCkue MOBEPXHOCTU, KPUBOJIMHENHbIE MOBEPXHOCTM, Tena
BpaweHusa. [na nokpblTUA XapakTepHa CTPyKTypa C BbICOKOW HEOOAHOPOOHOCTbI MEeXaHU4eCKnx
N P un3n4Yecknx CBONCTB.

Ha coBpeMeHHbIX MalIMHOCTPOUTENbHbLIX MPEeAnpUATUAX B KayecTBe 0OopyaoBaHUSA ANsi HaMbleHus
HacafoK, TeNno3alnTHbIX MOKPbIT WA Ha KaMepax CropaHus U Apyrnx U3genuax NnpMMEHsa0T aBT oMaTUYECKYHo
cucTeMy Ang nnasmMeHHoro HanbineHus «Sulzer Metco».

«Sulzer Metco» no3BonsieT NOMHOCTbLIO B aBTOMATMYECKOM pexunmMme BbINONHATb onepauunn HanbleHnd,
obecneymBaTb aKTUBHbIN KOHTPOJIb TEeXHOJI0MM4eCknx napamMmeTpoB B nMnpouecce pa6OTbI. Ha PUCYHKe
3 nokasaHa aBToMaTu4yeckada cucTema ONs Mna3sMeHHoro HanbineHma «Sulzer Metco», a Ha PUCYHKe
4 npmeegeH npouecc HanbleHn4.
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TexHuyeckue HayKun

PucyHok 3 — Cuctema HanbineHms «Sulzer Metco»

MpeumyLecT Ba UCNonNb30BaHUA AaHHOTO 06opyaoBaHus: [2]

— ngeanbHa Ans He6oNbLIMX NPOM3BOACTB C YMEPEHHbIMM NOTPEOHOCTAMM B HaMbINEHNY;
— nonyaBToMaTMyeckas paboTa Ans TOYHbIX U BOCNPOU3BOANMbIX MOKPbLIT UIA;

— BCTpOEHHas cuctema HabnogeHns u npegynpexaeHns ¢ yHKLuMen aBToMaTU4Yeckoro oTKIoYeHUs
anst 6esonacHoli paboTbl;

— NaHenb ANarHoCT UK C Ancnneem,

— MHTepCbeIZCbI Ona noaKnn4YeHna MaHunynaTopoB, BbITAXHbBIX CUCTEM N aKCeCCyapoB.

PucyHok 4 — lNpouecc nnasmMeHHOro HambleHUs

Takum o6pasom, NpMeEHEHE aBTOMaTUYECKO W CUCT eMbl AN NNa3MeEHHOTO HambineHust «Sulzer Metco»
NMO3BONUT MOBLICUTb KAYeCTBO HamMbINgeMOW MNOBEPXHOCTU, YNPOYHUTb MOBEPXHOCTb KOHCTPYKLMOHHbIX
MaTepuanoB, a Takke aBTOMaTM3UPOBATb NPOL,ECC HaMbINEHUS.

Cnucok numepamypsbl/ References

1. JlaweHko U. TnasameHHOe ynpoYyHeHWe u nnasmeHHoe HanbineHne — K. «EkoTexHonoria», Kues,
2003 r.— 64 c.

2. Pexum poctyna: https:/sulzer.com/ru-ru/russia
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TexHu4eckue HayKun

PaspaboTka MeToAMKM NO aBTOMATMU3NPOBaAHHOMY MPOEKT UPOBaHUIO
TeXHONOorn4yeckom oCHaCTKU AN KOPMNYCHOro NnpousBoAcTBa

MuTtsarmH Makcum AnekceeBud

Mna3oBo-WabnoHHbLIN MeTon BOT y>XXe MHOro net ocCtaeTcdA OCHOBHbIM MeTOAOM MNOAroTOBKK
npon3soacTtBa B KOpaGJ'IeCTpOGHI/II/I. CnoXHoCTb (*)OprI KOHCTPYKTUBHbBIX 3J1EMEHTOB KOpMnyCa cCyaHa
HEe no3BOoNndAeT 3adaBaTb TreomMeTpuyeckne cBOMNCTBA conpAaraemblx petanen wu yBA3blBaTb UX
(COFJ'IaCOBbIBaTb qI)OpMy n pasmepbl) C nNoOMOLWbO TpagnUUNOHHbLIX MaLUMHOCTPOUTENbHbIX qepTe>|<e|71. Ons
9TOro BblHep4yYMBaOTCA (pa36MBaPOTCF|) nnas3bl, Ha KOTOPbIX B HaTypalibHYO BEJIM4YMHY OTPUCOBbLIBAIOTCA
KOHCTPYKTUBHbIE 3JIEMEeHTbl, a WX WU3roToBliIeHne ocyulecTtBndeTca no wabnoHam, CHSATbLIM C nnasa.
OcHOBHbIMM HegocTaTkaMu 3TOrM0 MeToda SABNSAKTCH BbICOKast TPyoOEMKOCTb U AOANUTENbHOCTb UWWKNa
TEXHOIOMMYeCcKon NOAroTOBKN npon3soncTBa.

BHe,u,peHme B npon3soancTBO CUCTEM reomMeT pu4eckoro MoaennpoBaHua no3sonuno
MO,EI,I/Id) nunpoBaTb 3TOT METO4 U aBTOMaTtuU3NpoBaTb pA4 TPyAOEMKUX npouenyp:

* reomeTpuyeckas mogens noeepxHoctu (MMIM) cTtana ucnonb3oBaTbCA AN NOCTPOEHUS KOHTYPOB
cevyeHUn npu pas3buBke nnasoB U pa3paboTku nporpamMm M3roToBreHust o6Boaoo6pasytoLleil ocHacTku
Ha o6opynoBaHum ¢ Yry;

e Onad YBA3KM U OTPUCOBKM KOHCTPYKTUBHbLIX 3NEMEHTOB NO OTAelJlbHbIM CeYeHuaAM CTtanun
Mcnosib3oBaTbCA BO3MOXHOCTHU 2D-MO,EI,eJ'II/Ip0BaHI/IF| ncpeacrtBa 4YepTeXHbIX NakeToB;

e Ans pa3paboTku ynpaBnsAwWMX NporpamMm Mpu M3roTOBMEHMU AeTanelt Ha oGopydoBaHum c UMy
cTanu paspabaTbiBaTbCs MOBEPXHOCT Hble re0MET pUYECKNE MOLENMU;

3Ta MeToAoNiorms A0 CUX MOp OCTaeTcss OCHOBOW MOArOTOBKM MPOM3BOACTBA M MOAKPEnnseTcd
OoTpacrneBon HOPMAaTUBHO-TEXHUYECKOW AOoKyMeHTauumen (HTO).

MossneHne Tsaxenbix CAD/CAM-cuctem, NO3BOMSAKWMX MOAENMpoBaTb He TONbKO gertanu,
HO 1 cOOpPOYHbLIE eguHNLLLI, CO3haeT NpeAnochikM A4NA nepexoda Ha 6ecnnasoBoe NpoM3BOACTBO. B ocHoBe
MeToaa GecnnasoBoW YBSI3KM NEXUT BO3MOXHOCTb CO3[4aHUS 3NIeKTPOHHOro makeTta (OM) msgenuvs, npu
3TOM Mpoueaypbl YBA3KM AeTanen no oTAeNbHbiIM CeYeHUsAM Ha nfnasax 3aMeHslTcs npoueaypamm
NPOCTPaHCTBEHHOMN YBA3KM Ha 3NEKT POHHbIX MakeTax. ATa NporpeccuBHasl Ha nNepBbIv B3rNa4 MeT0o40n0rus,
HECMOTPS Ha MHOTroneTHUn onbiT ocBoeHus Tskenoix CAD/CAM-cuctem, He HaxoguT MPOMbILWNAEHHOTO
BHeJpeHNs B cuny psiga o6CToAaTenbCTB, XapakT epHbIX A4S 60MbWNMHCTBa NPeAnpuUaT UA.

Bo-nepBbix, paspaboTka 4YepTexem npu BbIMycKe KOHCTPYKTOPCKOW  AokymeHTauunm (KO)
OCYLLECTBNSIETCA MO TpPagULMOHHON OymaxHon TexHonormn. MeTtopgonorua 3D-koHCTpyuMpoBaHus
ocBanBaeTcsa ¢ 60NbWMM TPYAOM B CUIY Kak 006 bEKTUBHBIX, Tak U CyOBbEKTUBHBIX NPUYUH. Vicnonb3oBaHue
YepTEeXHbIX MNakeToB ANA OqOopMreHus U MpeAcTaBfeHns 4YepTexen B ONeKTPOHHOM BUAE HUKak
He 3aTparmBaeT NpoLECCOB reOMET PUYECKON YBASKN.

BO-BTOprX, COo3aHHble Ha OCHOBE HeyBA3aHHbIX qepTe>|<e|?1 OIIEKTPOHHbIE MaKeTbl cogepXaTt MHOIO
ownboK 1 He MOTYT CNY>XUTb UCTOYHUKOM I/IHd)OpMaLI,I/II/I Ona peweHna 3agad noarotoBkM Nnpon3BoaCcTBa.

B-TpeTbux, usaMeHeHusl, BHocumble B K[ B pesynbTaTe NnasoBbIX M TEXHOMOMMYEcKUxX MpopaboTok,
B MpUHLMUMNE MOryT GbiTb BHECEHbl B 3JIEKTPOHHbIE MaKeTbl, O[HAKO crefyeT MNoA4YepkHyTb, 4To 3M npu
TakoM MoAxode OCTaeTcs CPenacTBOM, AYONupylolMM XpaHeHUe TreoMeTpuyYeckoi  MHMopmauuu,
a He cpeaCTBOM NPOCT PaHCTBEHHOM YBA3KM.

B-yeTBepThiX, Mockonbky oTcytcTByeT HTL, onpegensiowas WMHOOPMATMBHOCTL W CcTaTyc
3NeKTPoHHbIX MakeToB B K[, a TexHonornyeckue noppasgenieHns no-rnpexHemy pabGoTalT ¢ YepTexamu,
nnasamum v wabnoHamu, To OM npakTUYecKU «MOABMCAOT» U HEe y4acTBYOT B mpoueccax MoAroTOBKU
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TexHu4eckue HayKun

npon3soacTBa.

MonbiTatch Cd)OpMyJ'II/IpOBaTb OCHOBHbIE NPUHLUUMNbI CUCT EeMbI OecnnasoBom noaroToBKU
npon3soacTea:

1. OM cTaHoBUTCS 3TaANOHOM XpaHeHua FeOMeTpI/ILIeCKOIZ Manopmau,mm 00 nsgenun u ncnonb3yeTcAa
KaKk cpeactBeo I'IpOCTpaHCTBeHHOI7I YBA3KM conpdaraemMbiXx 3J1IEMEHTOB KOHCTpPYKUWN. (DopMI/IpOBaHI/Ie
OJIEKT POHHbIX MaKkeToB netanen n C6OpOLIHbIX eanHuny ocyuwiecrtBndaeTcqa KOHCT PYKT O paMu
C mncnonb3oBaHMeEM 06'beKTHO-OpI/IeHTI/IpOBaHHbIX cucteMm 1 6a3 AgaHHbIX TUMOBbLIX U CTaHOapTU30BaHHbIX
9NIeMeHTOB KOHCTpPyKUun (I'IOJJ,CG‘-IKI/I, pMd)TbI, OTBEPCTUA, Bblpe3bl, KpenexHble 3NeMEeHTbl W« T.,El,.).
B co3gaHnun 3M y4acCTBYKT TE€XHOJI0IM, KOTOpble B peXunmMe rpynnoBoro MCnofib3oBaHuA OAaHHbIX NMPOBOAAT
0Tpa60T|<y TEeXHOJIOMMYHOCT N n3genna n oarT pekomMeHaaunn no NSMEeHEeHUK ero KOHCT pyKunn.

2. OM ncnonb3yeTtcda Kak nepBOUCTOYHUK MH(*)OpMaLI,MM aona nonyvyeHusa Moaenem wu OIIEKT POHHbIX
OOKYMEHTOB CUCT EMbl Oecnna3oBo NOATOTOBKMK npon3soncTea:

a) 9neKTpoHHbIX yepTexeh (OY — cOOpPOYHBIX U AeTanMpoBOYHbIX), HOMEHKNaTypa, KONMYecTBO
M coctaB MHPOPMaLUM KOTOPbIX AOJKHbI ObiITb MEPECMOTPEHbI U 3aHOBO pernaMeHTMpoBaHbl. O4epku
KOHCTPYKTMBHbIX 3NieMeHTOB Ha 34 opmupytoTca nyTem npoeumnpoBaHns UM MOCTPOeHns ceveHnn OM.
UepTex npespalaeTcsd, No CywecTBy, B Mnas-yepTex, NMockosfbKy OH 3TanoHuUpyeT pearnbHYyl reoMeTpuio
nsgenus;

©) TEXHONOIrMYeckUx SNeKTPOHHbIX MakeToB (T3OM), cogepxkawmx 4YacTb TreoMeTpU4eckon
MH opmaLnn, HeobxoaNMON AN peLleHns KOHKPETHOM TexHomnornyeckomn 3agayun. Feometpusa TOM moxeT
OTNUYaTbCA OT MUCXOOHOTO KOHCTPYKTOPCKOTO 3MEeKTPOHHOIO MakeTa, Kak, Hanpumep, reomMeTpus geTtanu
00 cOOpKM OTNMYaeTCcsa OT ee reoMeT pym Nocrie BbINOoNHEHMS paaa cOOPOYHbIX onepauunni (MOLrOHKA, CHATUSA
npunyckoB, CBEPNEHUs OTBEPCTUN U T.4.).

3. 3HauuTenbHyl YacTb WAbMOHOB BCce paBHO npuaeTcs genatb (GecnnasoBoe — He 3HAYUT
GeclwabnoHHOE), NOCKONbKY U3rOTOBIIEHNE U KOHTPOSb 3JIEMEHTOB KOHCTpyKUUM GyAeT Ha nepBbix nopax
OCYLLECTBNATLCA MO TpaauuMoHHOW TexHonorun. OTka3 oOT WAabNoHOB BO3MOXEH TOJbKO Mocne
nepeocHalleHnss Bcex 3TanoB MpOU3BOACTBa (BkMoyas cOOpPKY) HOBBIM MOKONIEHUMEM MPOrpPaMMHO-
ynpaensieMoro o60opyaoBaHus.

4, I'IpoeKTMpOBaHme TEexXHOoNorm4ecknx npoueccos 6y,u,eT OCyWeCTBNATbBCA C UCNOJIb3OBaHMEM
npuknagHblX CUCTEeM, Nnpu4emMm WUncxopgHas I/IHqI)OpMaLI,I/IFl 00 wusgenuu 6yp,eT nepenasatbCA B Buae
TEeXHOJI0T'M4YEeCKUNX 9NEKT POHHbIX MaKkeToB n qepTe>Ke|7| n nogaepXxmeatbCcA I/IHTGFpI/IpOBaHHOVI
I/IHd)OpM3LI,I/IOHHOI7I CpG,EI,OVI noaoroToBKM nNnpon3BoacCTBa.

OtpaBas cebe 0TYET B HEKOTOPOW MAEanM3MPOBaHHOCT M NpeAiaraemMoii cxembl, 6yaeT paunoHansHoO
yaenuTb Gosbluee BHUMAaHWE NepBbiM ABYM MPUHLMMMANbHLIM BONPOCaM, OTBETbI HA KOTOpPbLlIE BO MHOMOM
GynyT onpefenaTh ycnex nepexona Ha 6ecnnasoBylo NoAroTOBKY NPOM3BOACTBa.
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Ponb TexHOnornyeckom oCHaCTKMU Npuv N3rot oBfIeHUM MOPCKOM
TEeXHUKN

®ponoBa TatbsHa BanepbeBHa

MarucTt paHT,

MHCTUTYT cyaocTpoeHns

N MOPCKOWN apKTuyeckomn TexHukn (CeBmaluBTy3)
dunuana CA®Y B r. CeBepoaBUHCKE

K coBpemeHHOMYy MNpPOV3BOACTBY CYLLECTBYeT OCHOBHOe TpeGoBaHMe — OaTb Kak MOXHO 6onblue
NPOAYKUMM Haunyylero KavyecTBa W C HauMMeHblUeli CTOMMOCTbl0. BbinonHeHue aToro TpeboBaHus
oGecrneynBaeTcs He TOMbKO 3a CYET MPOCTOM0 KONMMYECTBEHHOro pocTa NpPou3BOACTBa (MOAEpHU3aLuu
ycTapeBllero o6opyaoBaHMsA U co3daHWA HOBOTO, yBenuyeHue paGoyei cunbl), HO M NyTem ny4llero
MCMONb30BaHNA UMEIOLLENCA TEeXHUKM, BHeApeHUs nepeqoBON TEeXHOMOoMu, XopoLlel opraHusauun Tpyaa,
pacnpocCT paHeHus NepeaoBOro onbiTa U NPUMEHEHUS NPOTPECCUBHO N TEXHOMOMMYECKO N OCHACTKU.

KayecTBO M TOYHOCTb MPOAYKLMM ONPEeAEensioTCs KayecTBOM WCMOSMb3yeMOW cneyunansHon
TexHonormyeckon ocHactku. CoeBpeMeHHoe 060pyaoBaHME faeT BO3MOXHOCTb M3roTaBnMBaThb LUMPOKUIA
acCoOpPTUMEHT TEXHOMOTMYECKOW OCHACTKU MpaKTudecku nobGoi CTeneHu CrnoXHOCTWU. Bbicokoe kayecTBO
NMPOEKTUPOBAHUS U W3FOTOBMEHUS ocHacTkn obecnedynmBaeTcss npu npodeccuoHanbHOM  UCMOIHEHMM
cneumnanucTtamMu BbICOKOW kBanudumkauum paboTbl. CoBpeMeHHOe Ky3HeyHonpeccoBoe o6GopynoBaHue
no3BonsieT MofyyaTb KayecCTBEHHble MOKOBKMW. [TNasMeHHble YCTaHOBKM ANS Pe3ku MeTarnna, KucnoponHas
MalMHa W pydyHas peska obecneymBaloT TOYHbIA packpoll U TMOpPe3Ky 3aroTOBOK, COBPEMEHHOoe
MeTannoobpabarbiBatowme obopyaoBaHMe MO3BONSIET W3roTaBnMBaTb OCHaCTKy JtoOOM CcTeneHu
cnoxHocTun. CoBpeMeHHOe pPEMOHTHOEe MPOU3BOACTBO, Kak U noGoe NpousBOACTBO, OCHaLWLaeTcs Takumu
cpeacTBaMu, KOTopble 06ecrneynBaloT BbICOKOE KayecTBO paGoT U HEOGXOAUMYK CKOPOCTb BbIMOJTHEHUS

TeX UM nHbIX onepauuiil2l.
Mcrnonb3oBaHve TeXHOMOIMYEeCKON 0CHaCT KM NO3BONSAET:
* YBEJIMYUTb NPOM3BOAMUTENMBHOCTb TPYAa U NOBLICUTb KAYECTBO M3roTaB/IMBaeMbIX KOHCT PYKL WA
* CHU3NUTb ce6ecTOUMOCTb BbiNyckaeMo i Npo A YKL uK;
* YMEHbLWMWTb YNCNO HEPEHTabesbHbIX pabo4mnx MecT;
* YNy4yWMTb yCrnoBusa Tpyaa n o6ecnedyntb paboTHUKOB HEOGX0AMMO I 6e30NacHOCT bio;
* 3HAYMTEeNbHOE CoKpalleHne CTaneslbHOro nepuoaa nocTpoiikv cyaHa.

TexHonormyeckas ocHacTka — Haubonee nogBepxeHa pas3fiM4HOro poga TexXHN4YeCKMM U3MEHEHUAM,
ABNSASACh aKT UBHbIM, MODOWNbHBLIM 3NIEMEHTOM npomn3BoaCTBEHHOIo npouecca, obrnapgatowmnm cnocoBbHOCTbIO
K OI'IepaTMBHOﬁ nepeHanagke B CcoOOTBEeTCTBUN C T EeXHUKO-3KOHO MUY €EeCKUMA Tpe6OBaHI/IF|MI/I,
npeabvAaBnaemMbiMn NMPoOM3BOACTBOM. M XoTa TexHonornyeckas oOcCHacTKa «COCTaBnseT efuHoe uernoe
C opyavem Tpyaa, OHa B TO Xe BpeMA urpaet cCaMoCTOATENIbHYIO pOJib Kak O4UH U3 Hanbonee «aKkTUBHbIX»

ero anemeHToB«[1],

OMHaAaMMYHOCTb TEXHOMOTrMYEeCcKOM OCHAaCTKM, CnocoOHOCTb npmcnoca6nMBaTbc;| K U3MEeHALWNMCA
ycnosuam nponssoacrtBea 06yCJ'IOBJ'IeHbI paAOOM NPUYKH, B TOM HYUCne:

* HEBO3MOXHOCTbI mn6oro o0GOpyAOBaHUS OCYLWECTBRSATb CBOU (pyHKUMM 6e3  Hanmmuus
onpeaesieHHO0 KOMMIEKTa TeXHOOMMYEeCKOM 0CHACT KU;

¢ CpaBHUTENIbHO HeboNbLWMMK 3aTpataMm BpemMeHn Ha nNpoeKkTupoBaHMe ©n WU3IroToBlieHNE TMpu
paLlMOHaﬂbHOIZ opraHunsauymn 3TuUX npoueccoB U Ha 3TON OCHOBE YCKOpPEHNEM CPOKOB OCBOEHUA HOBbIX
nM3genmm n TexXHO NOM4YecKnx npoLeccos;
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¢ pacwumpeHnem TexHn4eCckmnx BO3MO>XHOCT€EN D,eIZCTByPOLLI,eFO 060pyﬂ,OBaHMﬂ B CBA3U C YyCTpaHEHUEM
BO MHOTIMX cny4vaax HeobxoaMmMocTun I'IpI/IO6peTeHI/1$| HOBOTIo, 4eM gocCTturaetcqa 3Ha4YuTernbHaa 3KOHOMUA
MaTtepuanbHbIX W TPyaoOBblX pecCypCcoB. B cuny 3TOINo «OCHaCTKka daBndeTcdA OAHUM U3 Hanbonee
KanMTanoc6epera+ou.|,v|x BNOOB TEXHUKN N KaTalnn3aTopoM TEeXHUYECKOTro nporpecca,

¢ TexHoJnorm4yeckaa OCHaCTKa B nMnpouecce q.)yHKLLI/IOHI/lpOBaHI/lﬂ cnocoBGHa W3MEHUTb q)yHKLI,I/II/I
yHUBepcarbHOro 060pyﬂ,OBaHMﬂ, npynaaesaa emy CBOWCTBA cneuynanbHOro, YTO MMEET BaXHOE 3Ha4YeHue
B yCInoBUAX 4acTON CMEHAEMOCT U HOMEHKNaTypbl nsgenun,

* TexHoNorM4yeckasi ocHacTka no3BonseTr obecneuntb 6Gonee BbICOKYHD NPOU3BOAMUTENBHOCTb
aencreylowero obopygoBaHus. Tak, UCNONb30BaHME LUTAMMNOB NO3BOMNSET NOBLILWATbL NPOU3BOANUTENBHOCTb
MeTannoobpabarbiBatowero o6opyaoBaHus B 2-3 pasa, a no psgy onepauuii B 10 pas;

+ obecrneyvBass 3afjaHHyld TOYHOCTb W Ka4YecTBO W3rOTOBINEHUs [JeTanen, npuvMeHeHue
TEXHOJIOMMYECKOW OCHACTKM MO3BONSET YMEHbLWMTb OLWMGKM, OGYCMNOBMEHHbIE YPOBHEM KBanud ukawum
paGouyero, cnoco6cTByeT Goree WMPOKOMY BbiGOPY pasfiMyHbiX BapMaHTOB TEXHOJIOrMYEeCcKMX MpoLEeccoB
6e3 CcHwkeHus kavectBa 06paboTku, TeM camMblM obGrnerdas Tpya TEXHOMOrOB MPWU MNPOEKTMPOBaHUM
TEXHONOMMYECKMX MPOLLECCOB U NUKBUAMPYA «y3KMe MecTa» Ha onpefeneHHbIX ydYacTkax Npou3BOACTBa,
a Takke co34acT BO3MOXHOCTb MHOIOCTaHOYHOO 06 CnyXuBaHus;

* MpPUMEHeHWe pasnMYHON TEeXHONOIMMYeckon OCHacTKM obecrnevyMBaeT CHUXEHUE TPyOoOeMKOCTU
NPOAYKLUMM KaK MpU HernocpeacTBEeHHOM WCMONb30BaHUMKU, Tak U Ha psage NoCneayloLlnx TexXHOOrMYecKux
onepauuit 3a c4yeT TOYHOCTU 0GpaboTku, Npeaynpexnas Tem camMblM 06beMbl CrecapHOo-MnoAroHOYHbIX
paboT, NpoMepbl, pa3mMeTKy 1 T.n.

CnepoBaTenbHo, BHyTpeHHMVI KOHTPOJIb M aHanusa 060p0Ta OCHacCTKn 1M MOTuUBaUunn ynydueHua
MCMNOb30BaHUSA TEXHONOTMYECKO OCHACT K1 CI'IOCO6CTByeT pocCTy Sq)d)eKTI/IBHOCTI/I npon3soacTBa.

PasnuyHble BUAbI TEXHONOMMYECKON OCHACTKU MO3BOMNAIT 3HAUYUTENbHO yNpolaTb AOMNOHUTENbHYI0
uUnu cneumanbHylo o6paboTky geTanei. Yacto k TakoMy oGopyaoBaHUIO OTHOCATCH BCMOMOraTefbHble
YCTPOCTBA, KOTOPbIE UCMONb3YITCA MPU MexaHn4eckon o6paboTke, a Takke BO Bpema COOPKM 3aroTOBOK

B rotoeoe |/|3,u,en|/|e[3].
CospemeHHaﬂ TexHoJlorm4eckad oCHacCTKa no3BonideT cnegywulee:
* CyleCTBeHHO CHU3UTb cebecToMMOCTb rOTOBOM npoAayKuunu;
* NOBbLICUTb NPOU3IBOANTENIbHOCTb, @ TaKXKe YpOoBEeHb Ka4ecCTBa camom 06pa6OTKI/I;
¢ COKpaTunTb 4YUCno pa6oqv|x MEcCT;
* NOAHATb Ka4eCTBO C60pKI/I MEeT annmM4yeckux n3genun,

* YMEHbLUNTb YNCIO CTAaHKOB, a Takxe I'IpOI/I3BO,EI,CTBeHHOI7I TeppuTopuun;

¢ CylleCTBEeHHO o6nerynTb ycnosua Tpyaa n caenartb UX 6e3OI'IaCHbIMI/I[4].

I'Ip|/| Bbl60pe OCHacTKM Heobxoaumo o6pau.|,aTb BHMMaHMWE Ha KOHCTpPYKTUBHbIE ocobeHHoCTH,
Xapakrtep BCeX ocyuwecTBldeMblX TEeXHOJI0MNM4YeCKnx onepau,vu7| n MakcummarnibHoe ucnosfib3oBaHune
BO3MOXXHOCT€en npnMeHdaemMoro 060py,EI,OBaHI/IF|. Onsa atoro npoBogAT CJ'IG,EI,yIOU.I,I/IVI aHanma:

* CpaBHEHWE BapuaHTOB OCHACTKM ANS BbINOMHEHUS TexX NGO MHbIX 3a4av;
* BbIGOP BApMaHTOB MpUMeHsieMo i UHG 0 pMaLLuu;

¢ aHanm3 3artpar Ha Wu3rotToBlieHue TEXHOMNOIMMYEeCKOM OCHaCTKM, a Takke eé aKcnnyartauuno
Ha Npou3BOACTBE;

. y‘-IéT BCeX Tpe60BaHI/II7I, KacarLinxca I'IpOMbILLIJ'IGHHOI7I CaHUTapun U TexXHUKN ©esonacHoCTu.

PeHTabenbHOCTb MCMONb30BaHWS MPUCNOCOONEHWIA, ONMpasicb Ha Nepuog WM3roTOBMEHMS M3Oenus,
onpefenseTcs cornacHo ycTaHoBNEHHbIM HopMaMm, npasunam u FOCT am.
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anIMeHeHVIe AWHaMOMeT pUnvyeCKux Krnro4eun Ha MalWNHOCTPOUTEJIbHbIX
npeanpuaT nax

CeBocTbsaHOB AnekcaHap KoHcTaHTnHOBUY

MarucT paHT,

Kachenpa TEXHONOMMN MALLMHOCT POEHUS,

BopoHexXckun rocygapcTt BEHHbIA TEXHUYECKUMIN YHUBEPCUTET,
r. BopoHex

AHHOMayus: BaxHyto ponb 8 pa3zgumuu pakemHO-KOCMUYECKOU MeXHUKU ugpaem makol napamemp
Kak HaldexHocmb. U yem OH eblwie, mem ebiwe 6e301acHOCMb U KOHKYPeHmMocrnocobHocmb npodyKyuu
MawuHocmpoumeribHo2o npednpusmus. [ns mozo, ymobbl nosbicumb OaHHbIU MoKa3amersb, Heobxodumo
ucrnonbL308amb NPeuU3UoHHbIe UHCcmpymeHmal. K npeyu3uoHHbIM OMHOCSIM UHCMPYMEHMbI, 0715 8bINOSIHEHUS
moyHbix pabom. K makum uHCmpymMeHmam MOXHO OomHecmu OUHaMOMEMPUYECKUE KITHoYHU.

B cmambe paccmampuearomcesi npeuMmyujecmea UCMofb308aHUsi OUHaMoOMempuyecKux Kiodyel
Ha npumepe MmomeHmHoeo kKdya CEM100N3X15D u e20 npuMeHeHUe Ha MawuHOCMpoumersibHbIX
npednpusmusix.

Kniodyeeble cnoea: HadexHocmb, be3ornacHocmb, Kpymsawuli MOMeHm, OUHaMoMempu4yecKul KITHoY,
MomeHmHbIU KoY, Tohnichi, CEM100N3X15D.

APPLICATION OF DYNAMOMETRIC KEYS AT MACHINE-BUILDING ENTERPRISES

Sevostyanov A.K.1

7Sevostyanov Alexander Konstantinovich - undergraduate, department
technologies of mechanical engineering,
VORONEZH STATE TECHNICAL UNIVERSITY, Voronezh

Abstract: Reliability plays an important role in the development of space and rocket technology. And the
higher it is, the higher the safety and competitiveness of the products of the machine-building enterprise.
Precision tools must be used to increase this indicator. Precision includes tools for performing accurate works.
Such tools include dynamometric keys.

The article discusses the advantages of using dynamometric keys on the example of a CEM100N3X15D
torque key and its application in machine-building enterprises.

Keywords: reliability, safety, torque, dynamometer key, moment key, Tohnichi, CEM100N3X15D.
Y/IK 62-187.4

[NoHaTHe O OVNHaMOMeT pUYEeCKUX Krro4vax.

[OnHamomMeT pyyeckun KoY (MOMEHTHBbIN KIHOY) — 3TO raeyHbli KoY €O BCTPOEHHbIM AMHAMOMET PO M,
npefHasHayYeHHbI ONs 3aTshkKkM pe3bOOoBbIX COeAMHEHWA, C TOYHO 3agaHHbIM MOMEHTOM. [aHHble
MOMEHTHbIE KMOYN OEeNnATcs Ha ABa BUAA: MHAMKATOPHOIO Tuna u npeaensHoro tuna. K nepBbiM OTHOCAT
CTpEenioYHble, LUKaNbHbIE U 3NEKTPOHHbIE Kroun. Ko BTOpbIM — LENYKoBble M fnomatowmneca. Ha pucyHke
1 nokasaH OAWH ¥3 BUAOB [AMHAMOMETpPUYECKUX Knwoven — anekTpoHHbii (CEM100N3X15D-G). [1]
Ha pucyHke 2 npuBeaeHa cxema MOMEHTHOTO Krova U €ro OCHOBHbIE 31EMEHT bl. [2]
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PucyHok 1 — MomeHTHbIn kntod CEM100N3X15D-G

{1 € & @EE

(7) (8) (8) (10) (11) (12) (13) (16) (17 (18) (19)

PucyHok 2 — KOMMOHEHT bl AMHAMOMET PMYECKOTO KNtoya: 1- ronoBka, 2-3alluTHas Kpbllwka, 3- gucnnen,
4-7- cBeToOMOAHLIA Aucnnen, S-gucnnen, 6- 3aBeplieHue 3aTskkn, oueHka OK / NG LED, 7- kHomka
NMMTaHug, 8-KHOMKa «OTNpaBUTb KM4Y», 9- KHOMKa «BO3BpaT knoyay, 10-kpbiwka knemm, 11- knasuwa
pexuma, 12- kapTa namsatun, 13- oUncTuTb Knod, 14-pyyka, 15-kpbiwka, 16-3apagHoe rHe3no, 17- BHeLWHAS
BbIxogHas knemma, 18- okHO MHG pakpacHoro Bbixoaa, 19-kHonka cbpoca.

OTOo koYM BbiNyckaeT dAnoHckass komnaHum Tohnichi. TouHocTe cocTaBnsger +1% OT 3agaHHOrO
napameTpa. BpalwieHne nponsBognTCca No 4YacoBOW M NPOTUB YaCOBOW CTpenku. [1]

an/IHLI,I/II'I nOencrBeus y BCeX ANHaMOMET pUYHeCKnxX KNo4Yen oaAMHaKOBbIN: npn NOMO WK KOMNbOTEepa nméo
BPY4YHYKO YyCTaHaBJIIMBaeETCA HeobOxoaumoe ycunume, 3aBUHYMBAETCA Kpenex, W npu OOCTUXeHUn
npeaBapuTefibHO YCTaHOBJIEHHOTO 3Ha4YeHuA cpa6aTb|BaeT NMHOANKaumna nnn wen4vyok.

I'Ipemmyu.l,eCTBo nMcnonb3oBaHMA AOaHHOTO Ki4Ya 3aknw4daetcda B TOM, 4YTO nNpouUecCC 3aTAXKU
CTaHOBUTCA OYEHb NErKUM, UHCT PYMEHT UMEEeT y,El,06HyIO ONMVHHYKO PY4YKY, YTO ynpouwlaeTt pa60Ty.

Mo MapKnpoBKe Krn4a MOXHO onpenenntb Ha Kakom prTFlU.l,I/II7I MOMEHT OHWU pPacCCHYUT aHbl, I'IO,EI,06paTb
I'IpI/ICOG,EI,I/IHI/ITeJ'IbeIIZ KBagpar.

MOMEHTHbIE  KMHOYM  OYeHb  LUMPOKO  UCMOMb3YTCA B  MAWWHOCTPOEHWW. Tak Hanpumep
AvHamometpudeckme knmoun CEM100N3X15D-G npumeHSAoTCa ANS 3aTsHKKM raek npu MOHTaxe 3arnyliek
B Kamepax, Mpu 3aTsXKke BUHTOB Ha Kamepax U Tak ganee.

Vicnonb3oBaHMe Takux KI4Yen umeer pag npemMmyllectB nepen OObIYHBIMA  KIOYaMMU: BbICOKYHO
TOYHOCTDb, y,D,O6CTBO, Ka4eCTBO W HaOeXHOCTb 3aTAXKW, YTO B CBOK oO4epedb MNO3BOJIUT MNOBbLICUTb
npon3BoANUTENbHOCTb Tpyaa, YCKOPUTb I'IpOI/I3B0,EI,CTBeHHbII7I npouecc, CHU3NTb U3OepPXxXKn Nnpon3BoacCT Ba.

Cnucok numepamypsbl/ References

1. OnekTpoHHbIN gnHamomeTpudeckut kntod Tohnichi CEM3-G [3nekTpoHHbI pecypc]: http://itohnichi-
russia.ru/catalog/product/dinamome tricheskij-klyuch-cem3-g.htmli

2. Unipposon AauHamomeTpuyeckun kmod  mogenm  CEM3-G. WHCTpykumMss no  aKkcnnayaTtauuu.
TOHNICHI MFG. CO,, LTD. Japan. 31 c.
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I'Ionwmeprle HaHOKOMNO3UTbI, NpUuMeHsieMblie B MalLULMUHOCT pPOeHUn

ButkoBckas AHacTacua AnekceeBHa

MarucT paHT,

Kachenpa TEXHONOMMN MALLMHOCT POEHUS,

BopoHexXckun rocygapcTt BEHHbIA TEXHUYECKUMIN YHUBEPCUTET,
r. BopoHex

AHHOmMauyus: B nocrnedHee 6pems 8 MawuHOCMpPoOeHuUu Habnwdaemcs akmueHoe passumue
mexHos02uli, ces3aHHbIX C YNPOYHEHUEM U CmOUKOCMbIO pasrnudHbix 0emasel u y3nos. Ocoboe mecmo 30ech
3aHUMarom [osiuMepHbIe HaHOKOMMo3umbl. 3mo 0eyxghasHble cucmeMbl, codepxawue noUuUMepPHY
Mampuuy U HarofiHumersb, HaHOPa3MepHbIl Kak MUHUMYM 6 O0OHOM u3mepeHuu. [lockonbky eeedeHue
HanosnHumesnel sigrsgemcsi mpaduyuoHHbIM MemMoOOM, M038OJIOWUM yCcmpaHUmMb HeKomopblie Hedocmamku
KOHKpemHbIX nosumepos, daHHbIl crnocob moduchukayuu usydarncsa dnumersibHoe epeMs U €20 fpuknadHble
acriekmsl Xopowlo uzgeecmssl. [1]

B cmamee paccmampusaromecs OCHOB8Hble rnoHAMuUsA o nosriumMepHbIX HaHOKomMrio3umax,
ux pa3H06U(3HOCmb, ceolicmea u npumMeHeHuUe 8 MawWwuHOCMpPOEeHUU.

Kniouyeenble crioga: rnonumepHblie HAHOKOMNIO3UMbI, Mampuua, HarnosnHumersns, ceolicmea, Hedocmamku,
MaWuHoCmpoeHue.

POLYMER NANOCOMPOSITES USED IN MECHANICAL ENGINEERING
Vitkovskaya AA.

7Vitkovskaya Anastasia Alekseevna- undergraduate, department
technologies of mechanical engineering,
VORONEZH STATE TECHNICAL UNIVERSITY, Voronezh

Abstract: Recently in mechanical engineering, active development of the technologies connected with
hardening and firmness of different details and nodes is observed. A specific place is held here by polymeric
nanocomposites. These are the two-phase systems containing a polymeric matrix and filler, nanodimensional
at least in one measurement. As introduction of fillers is the traditional method allowing to eliminate some
defects of specific polymers, this way of modification was studied a progressive tense and its applied aspects
are well known. [1]

In article, the basic concepts about polymeric nanocomposites, their version, properties and application
in mechanical engineering are considered.

Keywords: polymer nanocomposites, matrix, filler, properties, disadvantages, mechanical engineering.
Y/IK 678.
OcHoBHble cBeeHUs

TUMUMYHBIA MONMMEPHBLIA KOMMO3UT — 3TO [AByx(dasHad cucTema, cocTosdwas U3 nonumepa
n HanonHutens. CTpykTypa KOMMO3UTHbLIX HaHOMaTepuanoB XapakTepusyeTcs Hanuduem BTOpoun dasbl,
pasmMepbl YacTuy KOTOPOW COCTaBnAlT Heckonbko (1-100) HaHomeTpoB. Ha pucyHke 1 nokasaHa cxema
NoSIMMEPHOTO HAHOKOMMO3UTa C HaHOYacT MLaMn KepaMuku. [2]

EBpasninckuii Hay4HbIN XXypHarn 21



TexHuyeckue HayKun

Yacmaua nomsepna

HarouacTHua kepassiel  NORA NOMMMEDS H23 MRaHHLe
€ MOTMEHLIADYSOU A YaCTHLE R

P|/|cyH0|< 1 — Cxema noNMMMepPHOro HaHOKOMMO3nTa C HaHO4YacCcTlamMmn KepamMnkn

CsoWicTBa MaTepurarna 3aBuCAT OT NPUPOAbLI B3aUMO4ENCT BMS Mexay dhasamu U CTPOoeHUs MeXd as3HbIX
o6nacTel, 06bemMHas [0S KOTOPbIX Ype3Bbl4aNHO BESMKA.

Knaccud nkaums nonmmepHbIX HAHOKOMMO3UTOB.
[MonmMmepHbIe HAHOKOMNO3UT bl NOAPA3AENAOTCA HA HECKONbKO BUAOB: [2]
1) Mo npupoae NnonMMepHoOn MaT puULLbl:

a) TepmomnacTUYHble — XapakTepusyTcsa BaH-gep-BanbCoBbiMM B3aMMOOEUCTBUSMUA  MeEXOY
MOrsiekynaMun; TemnepaTypbl cTeknoBaHus 6Gonee 100 °C, T.e. akcniyaTupylTcs B CTeknoobpasHoMm
(TBEpAOM) coCTOSAHUN. K HUM OTHOCAT MONNITUMEH, NOMUCT PO, NONMBUHUAXNOPUA, NOAUMAPONUMEH U T 4.

0) TepMopeaKTMBHblE — OMPEAEnNsATCA XUMMYECKMM B3auMOOEWCTBMEM MexXOy MoreKkynamu,;
MCNomnb3ylTCca Npu Temnepatypax Bblle TemrnepaTypbl CTeKknoBaHus, T.e. B 3MNaCTUYHOM COCTOSHUU
(B msrkon oopme). K HUM OTHOCAT 3NOKCUAHYIO CMO Iy, dheHo N opmanbaerngHblie cMonbl U T.4.);

2) Mo npupoae n CTPOEHWU HaAHOHAaMOMHUTENs: HaHOMOPOLWOK MeTanna (Bofnbdpam, 0NoBO U T.4.),
Kepamuyeckne HaHOTpPybOKW, yrmepoaHble HaHOTPYOKW, YyrnepoAHble HAHOBOJIOKHA, HAaHO4acTuLubl
OPraHormnuHbl, U T.4.;

3) Mo xapakTepy pacnpedenieHnss HaHOHaMNoOMHUTens B MOMMMepe: CIoUCTble, MaTpUYHbIE,
cTaTuUCTUYeckue.

CeolictBa u npumMeHeHne B MallMHOCT pOeHNN HaHO MO JINMMEPHbIX KOMMO3UTOB.

MonumMepHble  HAaHOKOMMO3UTbl  MPUMEHAKTCA B pasnuMyHbiX  cdepax XKU3HM  Yernoseka.
B aBTOMOGWNBHOM NPOMBILLIIEHHOCT N U3 HAHOKOMMO3UTHbIX MaTepmnanoB MOXHO M3roTaBNMBaTb pas3fu4Hble
3MeMeHT bl UHTepbepa, 3NEeKTPOHHOro o6opyaoBaHus, cucteM 6e30NacHOCTU M T.4.; B CAaMONIETOCT POEHMM
npu o6LWMBKe KOpMyca camonieTa u Apyrnx ero vyacten. PaccmoTpmnm CBOMCTBA HEKOTOPbIX HAHO MO NIMMEPHbIX
KOMMO3UTOB: [2]

— HAaHOKOMMNO3UT Ha OCHOBE NOJINMEPOB: obnagatT NoBbILEHHON yCTOI7I‘-II/IBOCTbIO Kygapam, y,u,apHon
BA3KOCTbIO;

— HaHOKOMMNO3UT Ha OCHOBE TepMOonnacTUYHbIX MaTpul: OHKn nwmetot 6OJ'IbLLIyIO M3HOCOCTOMKOCTb,
HeXxenn TpagnuymnoHHbIE aHTI/Id'J PUKUNOHHbIE MaT epuarnbl;

— HaHOKOMMO3UTbl HAa OCHOBE MOJNIMMEPOB N HAHOYaCT UL, aHTUNMpeHa (opraHornMHa n 1.4.) obnagatoT
OrHECT OVKMMW CBOMCT BaMU;

— HaHOKOMMO3MTbl HA OCHOBE TepMOpeakTUBHOW MaTpuubl (3nokeugHow cmonbl (3M)) n HaHo4vacTuy
OKCMAA KPEMHUS MPUMEHSAT Ans pa3paboTkM KOHCTPYKLUMOHHBIX KMeeB C MOBbILEHHOW MPOYHOCTbHO
coeavHeHun. Tak, gobaBneHne HaHo4acTuy okcuga KpemHus (4o 4 o06%) B SMNOKCUMAHYH CMOMy
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PucyHok 2 — Moaynb ynpyrocT HaHOKOMMNO3MTOB cucTeMbl A — okcuaa KpemMHWs B 3aBUCKMMOCT U
OT coCTaea 1 TeMnepaTypsl

— HaAHOKOMMNO3NUTbl Ha OCHOBE TepMOpeaKTMBHOIZ mMat pul bl (SI'IOKCI/I,D,HOVI CMO.I'IbI) n yrmeponHbIX
HaHOpr6OK MCnonb3ywT Npu co3gaHun TEennoCTOMKNX HAHOKOMMO3UTHLIX KNeeB ANd aBMakoCMUYECKOWN

TexHukn. Ha PUCYHKe 3 nokasaHbl HAHOYacCT UL bl HaHOpr6OK.
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PucyHok 3 — HaHoTpy6km

— HAaHOKOMMNO3UTbl HA OCHOBE TepMOoMnacT U4HbIX NoNMmMepoB N MarHUTHbIX HAHOMOPOLLUKOB. Haxoaart
NPpUMEHEeHNEe B 3SINEKTpoaABuUraTendax, redepatopax, yCTpOIZCTBaX N aaT4yunkax.

3akntoveHue.

Taknm 06pa30M, HaHOKOMMNO3UTbl obGnagarT pagomM  MexaHU4YecCKmnx CBOWCTB, yBeJ'II/I‘-IeHHOI7I
TepMOCTOVIKOCTbIO M NPpUrogHoOCTbIO K o6pa60TKe. XapaKTepI/lCTI/lKI/l 3HA4YUTEJIbHO NPeBOCXOAAT NMoKa3aTtesn
aona TpagnunoHHbIX MUKPOKOMMNO3UTOB. MccnepoBaHua nocnegHux net cosganu npeanocbiikn - Anda
nepexoga npoun3soncrea HAHOKOMMO3UTOB B MalWUMHOCTpPOEHUe. B HacTosuwee BpemMda YyxXe HadaTto
ncnonb3oBaHne HAHOKOMMO3UTOB B MPOMbILLNEHHbBIX U3OENNAX, TakKuUX Kak oOner4yeHHble MexaHu4eckue

agetanm, caMoneToCT poeHue, SJ'IeKTpOI'IpI/IGOpr N TakK ganee.

Cnucok numepamypsbl/ References

1. Mad KO-BuHe, FO )KoHe-XKeH NonumepHble HaHokoMno3uTbl M.: TexHocdepa, Mockea, 2011 r.— 688 ¢
2. Pexum goctyna: https://en.ppt-online.org/340176
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OGY‘-IEHVIE MHOCTPAHHOMY A3blKYy C UCMOJ1Ib30BaHUEM MY3bIKU U NEeCEeH

H. B. BepelieHko
MY nm. ®. CkopuHbl, Nlomenb

OcHoBHass uenb cTaTbn — O6paTMTb BHMMaHMne Ha HeTpaguunoHHbIe q)OprI o6yquv|;|
MHOCTpPaHHOMY A3blKy, a MMEHHO, Ha NCNOJIb30BaHNE Ha 3aHATUAX MYy3blKM U NECEHHOTO MaTepuana.

AKTyaJ'IbHOCTb OaHHOW TeMbl o6ycnosneHa BaXHOCTbIO HaWTu S(bd)eKTI/IBHbIe N WHTEepecCHble
ynpaxHeHuna no osnageHnio MHOCT paHHbIM A3bIKOM AJ1A4 NOBbILLEHNA MOTUBaLUn nNnpu ero N3y4eHun.

Vicnonb3oBaHue MYy3blKW N NEeCEeHHOro mMartepuana Ha 3aHATUKU co3gaér 6J'IaFOI'IpI/IF|THbII7I
NCUXONIOMMYECKUIA KNUMAT, CHUXaeT NCUXOJTIOTNYECKY0 Harpy3ky, aktuBu3npyeT A3blKOBYHO AEATENIbHOCTb,
NOBbILLAET SMOLMOHANbHbLIN TOHYC, nogaepxumBaet NHTepecC K NU3y4eHNo MHOCT PaHHOTO A3blKa.

MecHN ABMAIOTCA LEHHbIM WMCTOYHWKOM ayTEeHTUYHOro $A3bIKOBOrNo MaTtepuana. Mcrnonb3oBaHue
Ha 3aHATWAX MeceHHoro MaTepuana croco6cTByeT 6Goriee MNPOYHOMY YCBOEHWIO U PaCLUMPEHUIO
NEeKCUYecKkoro 3sanaca, NnomoraeT akTUBU3MPOBATb PaHEe W3YYEHHYK NEeKCUKy, Croco6GCTBYyeT pasBUTUIO
YyBCTBA A3blKa, 3aKPEMNNEeHU0 rPamMMaTUYeCcKUX KOHCTPYKLMA M HaBbIKOB WHOA3LIMHOMO MPOM3HOLLEHNS,
PasBUTUIO My3bIKanbHOTO CrlyXa U 3CTETMUYEeCKOMY BOCMUT aHMIO YHaLLMXCS.

I'Ipe>|<,u,e 4eM MNpUCTynuTb K MNPUMEHEHUI 3ajaHun Ha OCHOBE MNECEHHOTro mMaTtepunana m My3blKK,
pekomMeHayeTCcAaA U3y4nTb My3blKalibHble BKYCbl U NpeanoYvYTeHna ydalwmnxca nnm CtygqeHToB AnA NoBblleHUA
S(bd)eKTI/IBHOCTI/I pa60TbI. Kpome TOro, cteneHb CIOXHOCTU A3bIKOBOIo0 HaMoOJIHEHUA NeceH OO0JDKHa
I'IpI/I6J'II/I3I/ITeJ'IbHO cooTBeTCTBOBAaTh YPOBHIO BllaAeHUNA A3bIKOM yHalLLlUXCA.

I'Iplee,u,eM HEKOTOpPble BO3MOXHbIE NMPUEMbI NUCMNOJIb30BaHNA MY3blKM N NEeCeH Ha ypOoKax MHOCT paHHOTo
A3blKa.

1.MoAarotoBKa K 3aHAT UK. BknioueHHas Ha HECKONbKO MWUHYT My3blka nepen Ha4dalloM 3aHATUA —
ﬂperaCHblﬁ cnoco® HauvaTtb YPOK, YCNOKOWUTb Knacc. YMeHbLIEHNE TPOMKOCTWU MY3bIKM — CUIHa Ha4vana
3aHATUA.

2. UameHeHMue Temna. Paccnabnsiouwias, meagneHHas My3blka MOXET YCNOKOWUTb FMI'IepaKTMBHbIVI Knacc,
QHEeprm4yHaa nomMoXeT HacTpouTb Ha pa6oq|/||7| naa notepaBwnx MHTepec K 3aHATU y4eHUKOB.

3. OrpaHnyeHne BpeMeHM Ha BbINONIHEHUE 3afaHUN — BMECTO OObIYHbLIX MHCTPYKUUIA (y Bac ecTb
OBE MWHYTbI, YTOObl 3aKOHYUTbL 3ajdaHue), npearfaraeTcs ckasaTb CTyAeHTaM, YTO Yy HUX eCTb Bpems
00 KOHUua necHW. Mo OKOHYaHWI My3blkM, OHM OOIMKHbI ObiTb BHUMATESNbHbI M TOTOBbI K BbIMNOSIHEHUIO
cnepyloLwmnx sagaHun.

4 . Knaccuuyeckoe 3anosfilHeHMe MPOMNyCKOB. Y4yaluMMcs npeanaraeTcs TEKCT MECHU Ha aHrnUACKOM
C MpOMNyLWEeHHbIMA y4acTKkaMu, KOTOpble OHW [OJDKHbI 3aMofIHUTbL BO Bpems MNpocnywmBaHus. BapuaHThbl
3aJaHuin: NPOMyCK TONbKO ONpedeneHHbIX YacTei peun (npednoru, rnarofbl); Nponyck pud MyrLWMXCcs CrnoB;
NPOMyCK CIOB/KOHCT PYKL WA MO n3ydaemoi Teme. [ns ynpolieHns 3agaHusl pekoMeHayeTcs He fenatb 6onee
8-10 nponyckoB B NecHe; NPOMyLLEHHbIE CNIOBa MOTYT GbITb yKa3aHbl B pamMoyke; NPomyLieHHbIe COBa MOXHO
NPOHYMEPOBATb U AN KaX40ro CroBa CAenaTb noAckasky, Hanpuvep, NPMBECT U onpeaeneHue.

5 .I/IcnpaBnel-wle OWNOOK: U3MEHUTe HEKOTOpble CloBa B TeKCTe, BO Bpemd npocnywmBaHuUA
CTyA€eHTbl OOJDKHbI O6Hapy)KI/ITb n uncnpasunTb ownbkn. Kak n B cny4yae C 3anoJiHeHnemMm nponyckos,
pekoMeHayeTcAa OrpaHu4nTb KOJIMYECTBO ownbok A0 BOCbMWM WM OECATU W, MO BO3MOXHOCTMU,
npunaepxmneatbCAa onpeneneHHoro npuHuwuna B Bbl60pe nekcn4yecknx egunHuu (Hanpmmep, AatTb aHTOHUMBbI
npmnaraTeanblx). Ewe oawvH npuMep AOaHHOTo 3ajaHua Ona bonee nPpoABUHYTOIO ypOBHA — MNOKa3aThb
CTyaeHTaM I'IpaBMJ'IbeIﬁ BapuaHT, U AaTtb 3adaHne UCnpaBuUTb rpaMmaTun4deckme 0COBEHHOCTN B TEKCTE,
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Hanpumep: «gonna» M3MeHUTb Ha «be going to», «we was» Ha «we were», «l don't have no time for
no monkey business» Ha " | don’t have time for any monkey business«.

6 . PaccTaBMTb 4acTuM MNeCHU B npaBuNbHOM nNopsAake. 3agaHue NPUMEHNMMO C HaYMHaLWUMAU
n3yvyaTtb A3bIK. TeKkcT necHu pa3pe3aeTcda Ha YacTu, 3agaHne — npocnywaTtb NecH U pacCTaBUTb KynieThbl
B npanmbHoﬁ nocrnengoBaTeribHOCT L.

7 .06cyxpeHune. TekCTbl HEKOTOPbLIX MECEH MpekpacHO NoAXOAAT ANA BBEAEHUS HOBOW JIEKCUKM,
Hanpumep, «Where is the love?» (the Black Eyed Peas) ans nocnegytwouwero o6cyxageHuns Temol «Wary.

C TOYUKM 3peHMss TMcuxonorms, Mysblka sABnAeTca 9ddEeKTUBHbIM Ccrnoco6oM 3anoMuMHaHKA
NMHIBUCT MMECKOTo MaTepwuana, Tak Kak AaHHbli BUO OeATenbHOCTU BoBnekaeT B paboTy oGa nonywapus
royIOBHOTO MO3ra, YTO CMOCOGCTBYET He TOMbKO XpaHeHW u3y4aemMoro MmaTepuana, Ho U ero Gonee
GbICTPOMY BOCMPOU3BEAEHUIO.

Takum o6pa30M, ncnonb3oBaHNe MY3blKM U NEeCeHHOro mMartepuana Ha ypokaX MHOCTPAHHOIO A3blka
CI'IOCO6CTByeT NOrpy>XeHn y4yawmnxca B HWHOA3bIYHYK KyInbTypy, nNoOMoraeTt pas3BUTUD UX TBOPYECKUX
CNOCOOBGHOCTEN N NIMHIBUCT U4ECKO KOMMET EHLIUN.
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TexHonorus coTpyaHu4yectBa B O6yquVII/I MHOCTPAHHbIM A3blKaM

BawwuHckas A.B.
Hay4Hbin pykoBoautens: BpaHuesa H.B.
npenogasaTtenb

YupexgeHue obpasoBaHuns
«'omenbckuii rocyaapcT BEHHbIN YHUBEPCUTET UMeHn ®paHumncka CkopuHbI»

AHHOTauuA. B daHHOU cmambe paccmMampusaemcsi 00Ha U3 CO8PEMEHHbIX MexHo102ull 0byYyeHus
uHocmpaHHOMy si3blKy — 0b6ydYeHue 8 compydHu4Yecmee. AHanu3upyemcsi 2yMaHHO-IUYHOCMHbIU Mpouecc
80CMUMaHUs y4yauuxcsi, U 02oeapugaromcs yesiu 3moeo npoyecca.

Knoyeeble  criosa: cospeMeHHble mexHonoauu obydyeHus, compyOHUYecmeo, OesmeslbHOCMb,
JIUYHOCMHO-0pUEHMUPOB8aHHbIL Modxod 8 obyyeHuU, 0bpasosameribHbIl npouecc

B Mupe MHq)OpMaTI/l3aLLI/1I/1 Mbl BCe Yalle CcTafkuBaemMcd C HeoOXOAUMOCTbIO npnMeHeHna
I/IH(bOpMaLI,I/IOHHbIX TEexXHONornmn npn MN3y4eHUn WUHOCTpPaHHbIX A3bIKOB. B nocnegHue ropgbl «o6yquv|e
B COTpyaAHMN4eCTBe» ABNnAeTCcA OZHON M3 CaMbIX BOCTpe6OBaHHbIX 06pa3OBaTeJ'IbeIX TEXHO oMU,

«O6yqume B COTpyaHu4yecteBe» — 3TO TexHOoNorma JIMYHOCTHO-OPUEHTUPOBAHHOTIO 06y‘-IeHl/IF|,
KOTOpada OCHOBaHa Ha nNpuHUuMnax:

— B3aMMO3aBUCUMOCT b YJIEHOB IPynbl;

— NNYHas OTBETCTBEHHOCTb KaXaoro YneHa rpynnbl 3a co6CTBEHHbIE YCNEXU M YCNEXH rpynnbl;
— coBMeCTHas y4ebHo-no3HaBaTenbHas 4eATeNnbHOCTb B rpynne;

— obwasa oueHka paboTbl rpynnbl [1].

B yuebHOM npoLiecce cyLecTByeT Tpu BapuaHTa OCyLLeCT BNIEHUsI TEXHOOMMN COT pyAHUYECT Ba.
1BapuaHm (komaHOHOe obyyeHue)

B komaHOHOM 06y4yeHnM GonbliOe BHUMaHWE yaensioT Lensm BCeW rpynnbl U «rPynnoBbIM ycnexamy.
Bce aTo pocrturaetca nytem uHAMBMAYyanbHOW paboThbl KaX4oro 4YneHa rpynnbl, KOTOpPOMy HeoOxoanmo
NMOCTOSIHHO B3aMMOAENCTBOBATbL C APYIMMW yvyeHukamu npu paboTe Hag BOMNpPOCOM/TEMOW, MoAnexaiien
paccmoTpeHuto. KomaHaa oTBETCTBEHHa 3a MHAUBMAYanNbHbBIN Pe3ynbTaTt KaXaoro.

2 BapuaHm (MemoQ «nursibi»)

Yyutenb 00beauHAET ydalluxcs B rpynny no LWeCTb YeroBeK Afsi paboThl HAa4 MaTepuanoM, KOTOPpbIN
pasdbuTt Ha gparmeHTbl. Kaxablin yneH KkomaHabl 6epeT Temy, KoTopas emy «bnmxke» U CTaHOBUTCHA B HEN
akcnepToM. 3aTeM MPOXOAAT BCTPEYM IKCMEePTOB KagoW rpynnbl. Ha koHe4yHOM aTane yuyuTenb 3agaet
Bonmpocbl mfboMy yyeHMKy Mo Teme 5MOO NPOBOAMT TNUCbMEHHLIM onpoc. [logBoasTcs uTOrmM,
N HarpaxgaeTcst KomaHaa, HabpasLas 6onbluee KonM4ecTBO Ganmnos.

3 BapuaHm (y4umcsi emecme)

Yyntens genut rpynny Ha noarpynnsl no 3—5 yenosek. Kaxxgaga noarpynna nony4vyaeT 3agaHue, KOTopoe
CBsi3aHO C onpegeneHHon Temol. Hag atoi Temon paboTaeTr Bcs rpynna. MHaouBugyanbHbld pesynbtart
CKkasblBaeTCs Ha pe3ynbTaTe BCEro KomnnekTumaa.

Takum 06pa3om, MOXKHO caenaTtb BbiBOA O TOM, YTO COTPYAHUYECTBO CrnocoGCTBYeT BblipabaTbiBaHUIO
HenokoneGuMoCcTM B OTCTamBaHMM COBCTBEHHOW TOYKN 3peHUs. SHaHUSA, KOTOPbIE YYEHUKN OEMOHCT pUpyoT
B MCbMEHHbIX 3agaHusaX, paboTas MHOMBUAYANbHO, HEe Takne BbiAaloLWMecs U pa3HOCTOPOHHUE, KaK 3HAHMUS,
nokKasaHHble B KOJNEKT MBHbIX paboTax. Takke CoOTpPyAHUYECTBO NO3BONAET MPUMEHATb OOHU U Te e 3HaHUS
B COBEpPLUEHHO pasHbIX 061acT ax.
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1. XoHgkapsH PysaHa MxutapoBHa. TexHOnorMs COTpyaHMYECTBa Kak
aKTMBM3auunm TBOPYECKOW [OEATENbHOCTU  yyawuxca U
http://oTkpbITbIiypok.pd/cTaTbn/638920/

AP eKkTMBHBIN  MeTOoA
yuyutenen [OnNeKTpPOHHbIN  pecypc]
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O BO3MOXHOCTSIX MCMOJSIb30BaHUsA NEePBOro UHOCT PaHHOIo
si3blKa(aHrIMMcKoro) npmu oby4yeHUn HeMeLKOMY Kak BTOpPOMY
WHOCT paHHOMY

EnbiHueBa A.H.

Hay4yHbin pykoBoautens: OkyHeBa E.A.
MpenogaBaTtens NloMenbckOro rocyaapcT BEHHOTO
yHUBepcuteTa umeHn dparHuymcka CKopuHbI
Pecnybnuka benapyce, r. Fomens

AHHOTauusi. [OaHHaa cTaTbsd MNOCBSWEHA W3YYEHUI BO3MOXHOCTEN NPUMEHEHUS MEPBOTO
WHOCT PaHHOTO S3blka (aHIMMIACKOTo) NPy 06Yy4eHUM HEMEL KO MY Kak BT OpOMY UHOCT paHHO My.

KntoueBble cnosa: o6yquMe MHOCTpPaHHOMY A3bIKY, HEMEUKNN $3blK, aHIMMUNCKUA $3blK, CXO4CTBa
A3bIKOB, A3blKOBasA MHTepq)epeHLl,MFl, MO NOXUT ENbHbIN nepeHoc.

OBnageHne BTOPbIM MHOCTPaHHbLIM A3LIKOM B YCMOBUSAX KOHTaKTUPOBaHUS TpeX A3bIkoB — POAHOTO,
nepBoOro u BTOPOro MHOCTpaHHOTo A3bikoB (fanee VA1 n UA2) — nopoxpaet, no kpawHen mepe, Npobnembl
UHTepd epeHumn (oTpuuaTensHOro BO3OEWCTBUA) HE TOJSIbKO CO CTOPOHbI POAHOrO A3blka, Kak npu
oenageHun UA1, HoO n co cTtopoHbl VA1, 6) BMecTe ¢ TeM BO3HMKAOT M GOnblMe BO3MOXHOCTU Ans
MOJIOXUT eMNbHOTO NepeHoca.

B cuny T0oro, 4To HEMEeL KU U aHIMUACKUIA A3blku 006nagalT reHeTNYeckUM CXo4CTBOM (anHa,u,ne»(aT
K FepMaHCKOI7I rpynne F|3bIKOB), MO>XHO roBOpUTb 00 nx o6Lwmnx 4YyepTax, KOTOopble NPoABNAKTCA Ha BCeX TpéX
A3bIKOBbIX YPOBHAX: q)OHeTW-IeCKOM, rpaMmmaT M4eCkoM U1 NIEKCUYECKO M.

doHeTMYeckoe CXOOCTBO [OaHHbIX A3bIKOB MNpeacTaBnseTcs 0COOEHHO akTyarnbHbIM npu 06yyeHun
NMPOU3HOLLEHNIO N ONSA Pa3BUTUA HaBbIKOB BOCMPUATUSA pedn Ha cnyX. BaxHbiM aBngetcs, npexae Bcero,
yKkaszaHue Ha CXOACTBa B apTUKYNAUMU, YAapeHUM U UHTOHaLUU. 3BYKM aHIMUNCKOTO U HEMELLKOTO S3bIKOB
OYeHb CXOXMW, TaK >Xe Kak W yJapeHuMe W WHTOHauus, Hanpumep, B [ABYX S$A3blkax MPUCYTCTBYIOT
nepefHeAsbIvHbIE anbBeONsAPHbLIE CMbIMHO-B3pbIBHBLIE 3BYKOB [t], [d] (tiger, Tag), ana Takux 3BykoB Kak [p], [t],
[kK] xapakTepHa acnupauus, rnacHole pasnuyarTca MNo [OoMroTe/KpaTKoCTU, OTKPLITOCTU/3aKPbITOCTW.
B 060ux a3blkax NnpucyTcTBYOT andToHmm [e1], [a1], [o1].

Ha rpaMmmaTmn4eCkomM ypoBHe OoTMe4arTCd crnegyuime cxoacrea:

— Hanuume TpPEX Tak HasblBaeMblX HenpasuibHbIX popm rnarona (aHen. ‘begin — began — begun’ /
HeMm. ‘beginnen — began — begonnen’, anen. ‘ring — rang — rung’ / Hem. ‘ringen — rang — gerungen’);

— cxoxue cnekcum gns ob6pasoBaHMA CTENeHen CpaBHEHUS MMEH NpunaraTenbHbiX (aHesn. ‘small —
smaller — smallest’ / Hem. ‘klein — kleiner — kleinsten’, aHan. ‘good —better — best’ / Hem. ‘gut — besser —
besten’);

— nopobuve dnekcuin Ans NPUTsXaTeNbHOro nagexa UMeH CyLecTBUTenbHbIX (aHesn. ‘Martin’s book’ /
Hem. ‘Martins Buch’);

— Hanu4ue rnarofioB ¢ oTAenseMbiMA UM AUCKPETHbIMU KOMMOHEHT amn, Hanpumep, aHasn. ‘look up’,
‘reel in’, Hem. ‘aufhdren’, ‘nachschlagen’ u gp.

HemeLK1MIn 1 aHmMuUiickuin sA3blkn 0bnagarT ovyeHb GonbwMM 06LWMM (POHAOM MOXOXEN MNEKCUKU, YTO
obneryaet NnoHUMaHue U NpUMeHeHne HOBbIX croB [1, c. 17]. Jlekcudeckuin ypoBeHb BkIoYaeT B cebs Takune
acrnekTbl Kak CXo4CTBa BOMPOCUTESNbHbIX CNOB (HeM. ‘was’ — aHesn. ‘what’ (4T0), Hem. wann — aHesn. when
(korga?)), HazBaHue 4neHoB cembn (Hem. Vater — anen. father), yacten Tena (Hem. Nose — aHen. nose),
npegmeToB obuxoga n muwn (Hem. Milch — awnen. milk), xMBOTHbIX (Hem. Wolf — anen. wolf) n 1.0. Onga
fonee ycnewHoro oBnageHWss BOKabynspoM HemeLKoro fA3blka MpeAcTaBnsgeTcs LenecoobpasHbiv
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npeanaratb y4yawmMmcs ynpaxHeHUs Ha HaxoxXgeHue nap, nepeBo C HEMELKOTO Ha aHrMMNCKUIN FreHEeT MYEeCKU
POACTBEHHOMN NEKCUKU, TOJKOBaHME HeMeLKMX CIoB MOCPEACTBOM aHMUACKUX aHanoros (ocobeHHOo
Ha Ha4vanbHOM dTane u3yvyeHus f3blka, Korga yyawmecd ewé He B COCTOSHUM MOHATb CRNOBapHYIo
aed nHmuuio).

Takum obpasom, MpPUHUMN y4é€Ta npeabliayliero S3bIKOBOMO OMbliTa Yyyaliuxcs crnegyer MpUHATb
B Ka4eCTBe OHOTO M3 OCHOBHbIX MPUHLLMMOB Mpy pa3paboTke METOAUKM 06YYHEHNA MHOTOA3bIYMIO.

NINTEPATYPA
1. NHOCT paHHble A3bIkM B LUKOJE: HEMELKKUIA MO Ce aHrmuickoro: YuebHo-meToamyeckoe nocobue // Cocr.

AB. lm3zatynnuua, FO.M. Manebin, XX.M. PomanoBa, AA. CubratynnuHa un ap. — Enabyra: spaTenbcrtBo
Enabyxckoro nHctutyta KasaHckoro dpegepansHoro yHueepcuteta, 2016. — 72 c.
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Ocob6eHHOCTU (hpM3NYEeCKOro BOCNUTaHUSA yYaLLUXCA C OpOHXManbLHOM
acTMoMm.

Monoea Hatanbs BnagumupoBHa

MoryT nu yvawmxca ¢ GpoHxManbHONW acTMOW 3aHMMaTbCHA Ha ypokax U3MYeckon KynbTypbl? 3Ta
npobnemMa akTyanbHa, T.K. CleuuanucTbl He OOHO AecATuneTve BedyT Crnopbl O TOM, COBMECTUMbI Nn
dusnyeckne Harpyskum, cnopt u GpoHxmanbHas actma. Beob ¢ 0QHOW CTOPOHbI 3@HATUSA CNOPTOM MOTYT
CNpoBOLIMPOBATbL pa3BUTUE NPUCTYyna OpPOHXManbHOW acTMbl, @ C 4PYro CTOPOHbI, 403UPOBaHHbIE HAarpy3ku
M rpamMoTHO nogo6paHHble TPEHUPOBKM YKPENNAT BCE Mblllbl U MOATOTABNMBAT OpPraHU3M K HexBaTke
kucnopoaa, 4to obecneymBaeT nerkow cTeneHb TedyeHusa 3aboneBaHus.

BpoHxmnanbHas acTmMa — 3TO XpOHUYeckoe BocnanuTenbHoe 3aboneBaHue AblxaTenbHbIX MNyTewn,
nposABnsALWeecs NPUCTynaMn OAbILKK, KOTOPbIE 3a4acTylo COMPOBOXAATCA Kawnem u MoryT nepepacrtaTb
B MpUCTYMbl yAywbd. OTO MNPOUCXOAUT U3-3a TOro, YTO [AblXaTerbHble MyTU 4Ype3MepHO pearvpyoT
Ha pasHble pasgpaxutenu. MNMpu ux BO3QEWCTBUM BO3HMKAOT OTEK U cnasm GPOHXOB, B 3TOT MOMEHT
OpoHxmanbHass crnu3b BblpabaTbiBaeTcd B OOMbWOM KONMMYecTBe. OTO 3aTpyAHAET HopmanbHoe
npoxo>xgeHue BO3Ayxa MO AbIXaTeNbHbIM MNyTSAM BO Bpems AbixaHusa [2]. B 3aBMCMMOCTM OT MPUYUHBI
BO3HMKHOBEHUS MpPUCTYyna acTMbl MOXHO OTMeTuTb Ao 10 BapuaHTOoB 3aboneBaHus: annepruyeckas
(aTonuyeckasn) actma, WMHPEKUMOHHO 3aBucuMas OpoHxuanbHas acTma, MNCUXOreHHass acTma M T.J4.
OcTtaHoBMMCA Ha acTMme u3nyeckoro ycunus. E€ cmmnTomMbl MOTYT NPOSIBUTLCS Yepe3 HEeCKOSNbKO MWHYT
nocrne MU3M4Yeckon Harpysku: NapoKCU3MarbHbIN Kallenb; OAbIWKa; XpUnsLwee AbIXaHne U Kalwenb; YyBCTBO
HexBaTku Bo3ayxa. Ha HavyanbHOM 3Tane 3aboneBaHus oAbilika nNponagaeT nocrie nony4acoBoro OoTAbixa
OT Harpysku, a npu 3anyLieHHo O00nesHu NMKBMAALMA MPUCTYMOB BO3MOXHA TONbKO IeKapCTBEHHbIMU
npenapatamu, npefHasHayeHHbIMM ANs  pacwmpeHus OpoHxoB. [Ona  nukBMpgauuu  CUMMITOMATUKKM
3aboneBaHusa HeoGXOAMMO CUCTEeMaTMYeckn TpeHWpoBaTb AbIXaTefbHyl cucTemy. Bpaum pekomeHaylT
nocewatb 6acceliH, 3aHMMaTbCSA MMHACTUKOWN MW AenaTb HECINOXHbIe CMOPTMBHbIE ynpaxHeHus. MNpyn aTom
HapallMBaHWe Harpysku AOSHKHO OblTb NMOCTENeHHbIM, a neperpyska opraHu3ma kaTeropuyecku sanpeLleHa.
[Jo Hayana BBedeHUS TPEHUPOBOK HYXHO MPOKOHCYNbTUPOBATLCA C KBanMdMUUPOBAHHBIM BpayoMm
n npousBectn nevyebHole MeponpuaTua [1]. OmmMpascb Ha MexaHu3M pas3BUTUS OpPOHXManbHOW acTMsbl,
cneunanucTbl peKkoMeHAylT BblOupaTb TakMe BuAbl CropTa: MnaBaHWe; TaHubl; aspobuka; JIOK
W OblxaTenbHas MMHAcTuWKa, ankugo, A3go wunu yuwy. Mo 3anpetom 6er Ha gnUTenbHble AUCTaHU UK,
NOABLEM TUPU M LWITaHIN, TMMHacTUKa Ha TYPHUKE WM KoMblax, 3UMHME BUAbI criopTa (XOKKeWn, Nbhxu,
durypHoe kaTaHue). XonoaHbli BO3A4YX YacTo ABMSIETCA NPUYMHOM BO3HUKHOBEHNSI B pOHXManbHbIX Cna3moB
n cyxeHnst 6poHxoB. A BOT no nosoAay 6e3onacHocTu Bonenbona n 6ackerbona Bpaym 4O CUX NOP He JaioT
oAHO3Ha4yHoro oTBeTa [4].

Xute c actmom U3NYECKOro HampshkeHUs [OBOSMbHO NErko, HYXHO nvwb cobnogatb pag
pekomMeHAauunn: nepes Harpy3kon Ncnornb30oBaTh MHranaTop( ero Bcerga HyXkHo HOCUTb ¢ cobon B cnopT3an);
B XONOAHble Ce30Hbl roga W B MNepuoAbl LBETEHUA pPacTEeHWn OYEeHb BaKHO 3aWMUTUTb AbIXaTefbHYio
cucteMy, ocobeHHO anneprvkam (ecnv Bbl MPOCTYAWUMUCH, TO Nnyywe mn3beratb HaNPSXEHUSA AbIXaTefbHO W
CUCTEMbI);0CYLLECTBUTb MNPOoUNakTuyeckoe nevyeHne, LeNb KOTOPOro YKPEnUTb WMMYHUTET; aKTUBHO
TpeHupoBaThb AblXxaTeNbHY MyckynaTypy (nocewatb 6acceliH U HagyBaTb BO3AYLUHbIE LIAPbI); UCKIIOYNUT b
YyTPEHHWNE N NO34HNE BEYepHUE 3aHATUA[3].

Jlobble q:)l/l3l/l‘-IeCKI/Ie yrnpaXHeHna pekomMeHayeTcd OCyWeCTBNATb WUCKNKYUTEeNbHO Ha CcTtaguun
pemmccun. Takke He0OX0AMMO He 3abbiBaTb, YTO TsKenoe TevyeHue 3aboneBaHns NOSHOCTbIO UCKoYaeT
aKTUBHbIE d)OprI cnopta, He 3aBUCMMO OT HanM4yna npucTtynos. an/l TSxenomn (bopme pa3BuUT A
6p0Hxv|aan0|7| acCT Mbl pekomMeHayeTCcAa HEeCnoXHa4d TMMHacCT UKa C MWHUMaNbHbIMA Harpy3kamm
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Ha OblXaT ellbHyl0 CUCTEMY.

B 3akniyeHne MOXHO cKasaTb, YTO CMOpPT U (PU3NYECKNE YMNpaxHEHUs npu OpOHXManNbHOW acTMme
y AEeTeln NPUHECYT MOSNOXUTENbHbIA pe3ynbTaT NevyeHus, ecnvm 6ygyT MCNonb3oBaTbCA B HOPMMPOBAHHOWM
Harpyske. Begb pacTyLliunin opraHMam NpoCTO HyXagaeTcs B PU3MYECKON HaNPS)KEHHOCT U, KOTopas NOMOXET
TpeHMpoBaTb AnadparMy M Mbillbl TpakTa AblXxaTenbHoW cuctemMbl. OgHako HEO6X0AMMO MOMHUTbL, YTO
3aHUMaTbCsA CMNopToOM pebeHKy MOXHO TOJflbko B KOMOMHauun c 6asncHOW Tepanuven 3aborneBaHus

N UCKINIOYNT eNbHO Nocne pa3pelleHna nynbMoHoora 1 ne4vyawero gokropa.
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BoeHHast HayKa Kak cneuudunyeckas nogcmctemMa Hay4yHoro sHaHus

®.6. lOnpawes,
Couckatenb Akagemun BoopyxéHHbix Cun Pecny6nnku Y36ekucT aH,

F.B. Yuldashev,
Applicant of the Academy of the Armed Forces of the Republic of Uzbekistan

AHHOTauuA. B cTaTbe BOEHHas Hayka paccMaTpuBaeTCA KakK CUCTeMa 3HaHUM O Xapakrepe BOVHbI,
3aKOHOMEPHOCTAX U npuHUuMnax BOOpy)KGHHOVI 60pb6b|, CTpouUTenbCTBa U NOATOTOBKM BOOPYXEHHbIX CUI
N CTpPaHbl K OTpaXxeHutwo arpeccun, cnocobax BegeHUs1 BOEHHbIX JENCTBUN B 3auunTy rocygapcrea.,

KnioueBble cnoBa: KJ'IaCCI/Iq)I/IKaLI,I/II/I BOEHHO-Hay4YHOIro 3HaHuA, TopuAa ynpasleHunda, Teopua BnaooB
BOOpy)KeHHbIX Cwun, I'IpO6J'IeMbI BOEHHO-HaYy4HbIX nccrnenoBaHuim.

MILITARY SCIENCE AS A SPECIFIC SUBSYSTEM OF SCIENTIFIC KNOWLEDGE

Annotation. The article considers military science as a system of knowledge about the nature of war,
the laws and principles of warfare, construction and training of the armed forces and the country to repel
aggression, methods of conducting military actions in defense of the state.

Keywords: classifications of military scientific knowledge, control thorium, theory of the types of the
Armed Forces, problems of military scientific research.

Ha cerogHsIWHMIA OeHb BaXHEWLMM HayKoBeAYeCKMM MPUHLUMOM Knaccudmkauum BOEHHO-Hay4yHOro
3HaHMA ABMSeTCA npegMeTHO-NPOONeMHbI NOAXOA, COrNMacHO KOTOPOMY CTPYKTypa BOEHHOW Hayku
pasgensieTca Ha COBOKYNHOCTb TeOpuMW Mo npeamMeTy uccriefoBaHus. o npobnemHon knaccud ukauum
(Hanpumep, Teopusi ynpasneHus, Teopust Buaos BoopyxeHHbix Cun n 1.4.). Takum 06pa3om, BOeHHas Hayka
B COBOKYNHOCTW C cOMNpedeflbHbiIMA C HEW BOEHHbIMM OTpPacnsaMn OOGLLECTBEHHbIX, €CTEeCTBEHHbIX
N TEXHUYECKNX HayK B cOOupaTtenbHOM CMbICIE MOXET paccMaTpuBaTbCsl Kak CUCTeMa BOEHHbIX HayK.

YCUNMA BOEHHBbIX Y4YEHbIX M Hay4yHbIX KONMEKTMBOB COCPedoTOoYMBanMcb Ha 0606LlieHMn onbiTa
nokanbHbIX BOWH, Ha COBEPLUEHCTBOBaHWM BWAOB BoopyxeHHbix Cun, [ganbHeleM pasBuTum
OpraHvM3auMoOHHON CTPYKTYpbl (POPMMPOBaHWIA POOOB BOWCK, COBEpLUEHCTBOBaHWM (OPM M MeToAoB
NOArOTOBKM U BeOeHUs BOEHHbIX onepaluii, MOUCKE HOBbIX CMOCOGOB MPUMEHEHUS BOWCK B JOKanbHbIX
BOMHAaxX U BOOPYXEHHbIX KOHDNINKT ax, Ha BbIpaboTKe M 0GOCHOBaHUM TaKTUKO-TEXHUYECKUX XapaKT epuUcT UK
NePCMEKT UBHbIX CUCT M BOO PYXKEHUS, a Takke Ha pa3BUTUN CUCT eMbl BOEHHOTO 06pa3oBaHus.

3HauYnUTENbHLIN 00beEM BOEHHO-HaYy4HbIX nccnegoBaHUn  kacancs p33pa60TKM HOBbIX YCTaBHbIX
OOKYMEHTOB AO5d BOWCK U wWTaboB, o60CHOBaHMUS OpFaHI/I3aLI,I/IOHHOI7I CTPYKTYpbl " boeBoro npnMeHeHuna
MOOUNbHBLIX CUM, HOBbIX CbOpM M cnocoboB OrHeBOro nopaxeHuna npoTUuBHUKA, panbHenwero pa3BuUT A
Teopun wn nNPakKTUKK ynpaBneHnda BOEHHbIMXM CUnamu, ocobeHHocTeNn NPUMEHEHNA HOBbIX CUCTEM
aBTomMaTmn3aunm n CBA3N.

B nepcnekTuBe OCHOBHble HampaBfieHWss Hay4HoW paboTel GyayT onpepensTbes Tpe6GoBaHUSMU
N X040M BOEHHON pedopMbl. C TOYKM 3peHMst BOEHHOTO HaykoBedeHWsl K HOBbIM 3aga4aM BOEHHOWN Hayku
MOTYT ObITb OTHECeHbl: onTuMusauuss GOopM M MeTOOOB BOEHHO-Hay4YHOro WCCNefoBaHusi, pasBUTUE
BOEHHOTO HayKkoBeAEeHWUsi, BOEHHOW KOHQ)IUKTONOMMM, BOEHHOW (DYTYponorMm 1 Apyrux HOBbIX OTpacrnen
BOEHHO I HayK1, COBEPLUEHCT BOBaHME METOAOIOMNMN BOEHHOWN HayKW.

B uenom metoponornss He MoxeT ObiITb cBegeHa K KakOMy-TO OLHOMY, AaXe «O4YeHb BaXHOMY
MeTOAY». «YUYeHbIN HUKOrAa He JOIMKEH nolaratbCsa Ha Kakoe-TO e4UHCTBEHHOE yYeHUe, HUKOTAa He JOTKeH
orpaHn4mBaTb METOAbl CBOEro MbllWMeHUss OAHON-eAUHCT BEHHON dpunocodmen» [1, c. 85]

BoeHHast Hayka Kak creuundndeckas noacucTemMa Hay4HOro 3HaHWA B LLeMOM MMeeT CBOH 0COBeHHYIo
METOAOSIOMI0  BOEHHO-UCCNeAOoBaTEeNbCKMX  MNpoueayp, MpeacTasnswowyo coboi  Hekuid  obpas
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MEeT 000N Hay4YHOTO MO3HaHWUS, AONOMHEHHBIN creu g MYeckumMm NpuaHakamm, NPUCYLMMM NLb BOEHHO-
Hay4yHOMy uccrefoBaHuo. BoeHHo-Hay4yHoe uWccnefoBaHME Kak COCTaBHas 4YacTb BOEHHOW  Hayku
npeacrtaenseT coboll LeneHanpaBreHHOEe Hay4YHOe Mo3HaHUEe BOWHbI M BOOPYXEHHOW GopbGbl, YCroBuMi
1 cnoco6oB NoAroTOBKM K HEl CTpaHbl U BoopyxeHHbIx Cun. OHO cyllecTBYeT B ABYX OCHOBHbIX BUAaXx:

1. BOEHHO-NpPaKTU4eckoe — OCYLLECTBNAETCA KOMaHOUPOM HEernocpenCcTBEHHO B XO4e MpaKT U4eckoi
BOVMHCKOW [EeSTEeNbHOCTU B MUPHOE W BOEHHOE BpPEMSl, CBS3aHO C KOHKPETHOW o0GCTaHOBKOM
n obycrnosnuBaeTcs en;

2. BOEHHO-TeopeTuyeckoe — npeacraBnseTr coboW crneuumanbHble HayyHble WCCNeaoBaHus,
NPOBOAMMbIE BOEHHBIMA Y4YEHbIMW, $SIBASETCA MO CBOEW CYTU Hay4yHO-TeopeTuyeckum obecnevyeHnem
BOWCKOBOW NPaKT UKK.

OCHOBHbIMW 0COOEHHOCT AMU BOEHHO-Hay4YHOTIoO uccrnegoBaHuA BbICTynakoT cneayrowne:

- 00bEKT — He eANHMYHAsA CUTYyaL WA UM KOHKpPeTHas o6cTaHoBKa, a 6oMbluass COBOKYNHOCTb TaKoro
poaa cuTyauuin, onpeaeneHHbIi KNnacc Unu Tun sBneHni;

- ncenenyetca He BeCb ob6bekT, a ero OI'IpeJJ,eJ'IeHHbII7I Cpe3 unn CTopoHa;

pe3ynbTaTbl BblpaXakdTCA B qaopme Hay4YHOro Tpyda, B Buae TeopeTudeCknx BbIBOOOB
n peKOMeHD,aLI,I/IIZ, He nMeloL X 065a3aTenbHOro Xapakrepa, a Ucnob3yrnLlnxca KomaHgnpamm no mMmepe 1oro,
KaK HaxoAT CBO€ OTpaXeHne B pykoBOAALWMNX OOKYMEHT ax;

ueneHanpaBneHHbM npouecc, CBSI3aHHbIA C pewieHneM OCO3HaHHbIX N YeTKO C(bOpMyJ'II/IpOBaHHbIX
Hay4YHO-TeopeTn4eCKknx 3agav,

- HanpaBJieHO Ha NOUCK HOBOTO, Ha TBOPYECTBO, Ha OTKPbITUE, Ha npeaBnaeHne n NPorHo3NpoBaHUE;
* CUCTEeMaTUYHOCTb CaMOlo nccrnenoBaHMa U ero pe3ynbTaTtoB;

cTporas AokasaTenbHOCTb, MocrefoBaTeflbHOe TeopeTuyeckoe W npakTuyeckoe obocHoBaHue
caenaHHbIXx 0606LWeHn 1 BbIBOAOB. [2]

B uenom, meToaonornsa BoOeHHO-Hay4HOro UccneaoBaHusa npeacrasnseT coboii CTpykTypy, cpeacTsa,
MeTOAbl, NPUeMbl, POPMbI U CMOCOOBbLI NONYYEeHNss BOEHHO-HAYYHbIX 3HAHWUIA U NPOBEPKN UX Ha UCTUHHOCTb.
B BOeHHO-Hay4YHOM MUCCreqoBaHUN MPUHATO BbIAENATb Creayolue aTanbi:

1. amMmMpuyeckuin — 3Tanm, Ha KoTopoM pgobbiBaloTcsd, O0TobpaxalTcs, OnuchiBaloTCA
N ynopaaoYMBaloTCcsl BOEHHO-Hay4yHble hakTbl, MO3HAETCA BHELIHAS CTOPOHA CBA3EW U OTHOLWEHUA Mexay
HUMU;

2. TeOpeTW-IeCKMﬁ — 3Tafn, Ha KOTOPOM npounucxoaunt npoaBuxeHne B CYyLIHOCTb BOEHHbIX SABMEHUN,
BCKpbIBaA€TCA N OCMbICITMBAET CA BHYTPEHHAA CTOPOHa CBOWCTB M OTHOLLEHNN BONHCKOW OEATENbHOCTMU; [3]

DopmMamMu 80€HHO-Hay4yHOo20 uccriedo8aHus AIsI0MCS:

- OTpaxeHne akToB BOEHHOW AENCTBUTENbHOCTU;

- OCMbICNEHNEe 3TUX hakToB U NpeBpaLleHne UX B BOEHHO-Hay4Hble ) aKTbl;
* 0CO3HaHMe BOEHHO-Hay4YHOI Npobnembl;

- BbIABMXEHME TMNoTe3bl ANS ee peLleHns;

- AoKa3aTenbCTBO UNN ONPOBEPXKEHNE TUNOTE3bI;

- CO3aHne BOEHHO-Hay4YHOW aen Ha OCHOBE JOKa3aHHOW rMnoTesbl;

- (bopMupoBaHne BOEHHO-HAYYHOW KOHLIENUMM Ha 0Oas3e HEeCKONbKMX B3aMMOCBSA3aHHbLIX BOEHHO-
Hay4YHbIX naemn;

- 06ocHoBaHue BOGHHO-Hay‘-IHOVI TEeOopnn Kak COBOKYNHOCT U CMEXHbIX BOEHHO-Hay4YHbIX KO HL,enuum;

: 0(*)0pMJ'IeHI/Ie BOGHHO-HayLIHOIZ MeTogonornn Ha 6ase pa3nn4HbIX BOEHHO-HaAY4YHbIX Teop|/||7|.
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B BOEHHO-Hay4YHOM MUccnegoBaHnn NCNONb3YKOTCA pa3fiMdHble MeTOodbl, NpueMbl, cpeacrtea u crnoco0bl,
KOTOpble MOTYyT ObITb KJ'IaCCI/Id)I/ILI,I/IPOBaHbI no cnegywuwmnmMm 0CHOBaHUAM:

* YPOBHU NO3HAHUA: SMNUPUYHECKNE N TEOPETNYHECKUNE;
- CNocoObl NO3HAHUS: YyBCTBEHHbIE, paloOHalbHble, MppaLNOHaAllbHbIE (MI/ICTI/I‘-IeCKI/Ie);

© norn4yeckne onepauunn: aHanmi, CUHTES, 0606LeHne, CpaBHeHue, aHanorua, genykuna, MHAOykKuumna
nT.n

* (bopmbl No3HaBaTenbHOW AEATENbHOCTU: PaKT AENCTBUTENbHOCTU, HaydHbI ¢akT, npobnema,
rmnoTesa, Teopus, MeTo40Norus;

: (bOprI YYBCTBEHHOTIO M JNTOTMYE€CKOIro No3HaHuA: NOHATMe, CyxXaeHune, yMmo 3aKkrntyeHne;

MeToObl MO3HaHuA: Bceobwue wnu dunocodckme (aAnanekTudeckun, MeTad M3nYeckni,
HaTypUNocod CkMi, MNO3UTUBUCTCKNN, HDEHOMEHOMNOTUYECKNN, FEPMEHEBTUYECKUN, IKIUCTEHLNanbHbIN),
obuweHay4Hble (HabnogeHne, aKCNEPUMEHT, aHanua, CUHTEe3, aHanorms, Aeaykuuns, nHaykums, obobweHue,
KOHKpeTusauus, cpaBHeHve U T.0.)[4], cneumanbHble (KOMaHOHO-LWTabHbIe U TaKTUKO-CrneunanbHble y4eHus,
BOEHHbIE UIPbl, MHCT pPYMEHT anbHas paseegka n Ap. — B BOEHHOW Hayke).

TakoBbl OCHOBHble dunocodckme npob6neMbl MeTOAONOMMU BOEHHO-HAy4YHOro MCCreaoBaHus.
Heo6xoQMMO OTMETWUTb, YTO YCNeX BOEHHO-Hay4YHOro MCCreaoBaHUs B 3HAYUTENbHOW CTerneHu 3aBucut
OT KOMMMEKCHOTO WCMOMb30BaHUSA U NPaBUINbHOMO MPUMEHEHUS Pa3nUYHbIX YPOBHEW, NpuemMoB, MeTOAO0B,
cpencTts, opM 1 CnocoB6oB NO3HAHUSA BOEHHO-HAYYHOW UCTUHBLI, @ Takke OTNNYUA ee OT rpybbiX OLNBOK.
Bce npoueaypbl B BOEHHO-HAy4YHOM MCCReAoBaHUM AOIMKHbI UCMONb30BaTbCA B €AMHCTBE U B3aUMHOW
cBsA3xN, 60 HM OOMH M3 METOAO0B cam Mo ceGe He rapaHTUpPyeT OT OWMGOK B BOEHHO-HAy4YHOM MO3HaHMK
TaKMX CINOXHbIX 06bEKTOB Kak BOMHA M BOMHCKasA AesATeNbHOCTb.
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Ponb ¢hpakTanoB B M3yyeHUn UCKyCcCTBa MakomMa
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Pe3ome: B ctaTtbe aHanuaupyeTcs ponib M 3HaYeHUs ppakTanoB B WCKYCCTBE Makoma. A Tak xe
0CcoBOeHHOCTM uccnefoBaThb UX C MOMOLLBbIO CBOMNCTB ¢h pakTanos.

KnioyeBble cnoBa: MakoM, LalMakoMm, ¢ pakTan, UCKyccTBa, 6eclleHHoe AyXxOBHOEe Hacneane Hapoaa,
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THE ROLE OF FRACTALS IN STUDYING THE ART OF MAKOM

RESUME: The article analyzes the role and values of fractals in the art of magom. As well as features
to explore them with the properties of fractals.
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MckyccTBO MakoMa HacyuMTblBaeT MHOTo BekoB. MakoM siBRsieTcs COBepLUEHHbIM, OTMYalLWwmnmcs
0COObIM KOMOPUTOM, YCTHBbIM MPOMEeCCMOHarnbHbIM My3blKanbHbIM XaHPOM, CO34aHHbIM CpeaHEeBEKOBbIMU
MacTepamn My3blku. [locTaHoBneHue T[lpesmgeHTa Hawew cTpaHbl LlaBkaTta Mupsuéesa «O mepax
no AanbHenweMy pasBUTUIO y30GEKCKOro HauMOoHanbHOro MCKyccTBa Makoma» oT 17 Hosiopsa 2017 ropa
cTarno BaXxHOW BEXOW B UCTOpUM 3TOro uckyccrea.[1].

Makom — 3TO ronoc Hapopaa, uaywmi m3 mybuHbl BekoB. K coxaneHuto, B nocnegHue rogbl HEMHOTO
yrac MHTEepec K 39TOMy HenoBTOpPUMOMY BuAY UckyccTBa. locTaHoBneHwe lpe3mgeHTa Halwen CTpaHbl
O pa3BMTUM MUCKyCCTBa MakoMa BooAaylleBuno obLiecTBeHHOCTb. [laBa Hawero rocygapcrBa Ha BCTpeye
C NpeacraBMTENsMM TBOPYECKOW MHTennureHumn Y3bekuctaHa oTmedan, YTo Mbl AOSkHbl paboTaTb Hag
LWUMPOKOM nonynsapu3aunend YHUKanbHOro Hacneguss Hapoja — MakoMa He TOfMbKO B Hallen CTpaHe,
HO M BO BCEM MUpe, OpraHmnsaumen MexayHapoAHbIX KOHKYpCOB Makoma. B HacTosilwee Bpems npoBoauTcCA
paboTa Hag 3anucbio Makoma B cTepeo dopmate. PaHblie mMakombl 3anucbiBanM B MOHO copmare,
B pesynbrate npu MPOCAYWMBAHUN 3BYKM PasfNYHbIX WHCTPYMEHTOB co3faBannM LWYMOBOW 39 dekT.
A Tenepb Mbl 3anUCbiBAEM MakoMbl C UCMOSb30BaHMEM CaMOW COBPEMEHHOW 3BYKO3anuCbiBalOLWEN TEXHUKM.
B pesynbTaTe u noa BMUAHWEM 3TUX HOBbIX OOCTOSATENbCTB Mbl HAYanM CMOTPETb Ha MakoMbl Mo HOBbIM
pakypcom U mnccrieqoBatb MX € MOMOLLLID CBOWCTB ypakTanos. [2]. [pyu 9TOM 3BYK Kaxgoro MHCTpPyMeEHTa
3BYYUT OTAenbHO. Hawa uenb — pasbsiCHEHWE MakoMa MONOAEXW, BHeOPEHWe ero B CO3HaHue Hapopa,
yepes NoHMMaHusA ¢ pakTanos.

Makom nurpaeT BaXxHyr poJib B XXU3HU YelloBeKa. B My3bIKaJ'IbHOI7I KynbType HapoaoB BocToka 6epe>|<Ho
COXPaHAKTCA KaK XXUBble YXOBHbI€ XXEeMYYXUHbl, pa3BUBAKOTCA pa3findHble BUObl MakOMa B Buae quaKTanos.
Pa3sHble Hapodbl UMEHYKOT MUX MNO-pPa3HOMY. Mo>xHo BCTPETUTb apa60|<|/|e MaKo Mbl, a3ep6a|7|n>|<aHCKv|e MYromMbl,
y|7|rpr|<|/|e MYKOMBbI, WUpPaAHCKMe [acTroxu, ManI/I6CKI/Ie Hy6bl, Typeukne BanpoK MaKaMbl. Onn N3yvyeHunA
nx CywHOCTHU HEeoO6X0AMMO BOCMONb30BATbCA BCEMW BO3MOXXHOCTSAMM q)paKTaJ'IOFMM B Hayke. Y3bekckne
MaKOMbl MNO-CBOEMY YHUKAIbHbI. K npmnMepy, ecrnin cornacHo 3akKkOHOB quaKTanos CpaBHMBATb MakOMbl Pa3HbIX
HapoaoB C TKaHAMKU, TO MaKOMbl APYyrMx HapogoB HanNoOMMHAKT OAHOTOHHbIE, a y36e|<0|<|/||7| MakoMm —
pa3HoOLUBETHbIE U pa3H006p33Hble TKaHW. MaCTepa mnmcbosanm MX B TedeHne onroro spemMeHn n nosenmn
00 coBepLlleHCTBa. OcHoBHas 3agadya 3akno4vaeTcss B TOM, YTOObl C MOMOLLM (*)paKTaJ'IOB nx ganblie
passuBaTb U aoBegeHne oo 6y,El,yLL|,l/IX NOKONEHUM.
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I'Ipvlmeaneano, 4YTO C ,El,peBHeI7ILLII/IX BpeMéH MakOMbl AaBalfin BO3SMOXHOCTb chnywlatendaMm He TOJIbKO
HacnaXxagaTt bC4A My3bIKOI7I, HO W1 NO3BOJIANKN YCTpamBaTb CBOEero poaa COCTA3aHMA BUPTYO30B NeHud,
0COOEHHO B WCMOMHEHUN ay;:|,>|<el71, B COYMHEHMW HOBbIX 4acTem B TOM WIM MHOM MakomMe. OTuUM
N o6bscHsAEeTCH npoucxoxpeHune Ha3BaHUN HEeKOTOpPbIX YyacTen MakoMOB, COrflacHO CBOWCTBaM (bpaKTanos,
OCHOBAaHHbIX HA MMEHAX UX COUYNHUT ENEN.

Makom — 3TO GecLeHHoe AyXOBHOE Hacreaue Hawero Hapoga. OHO MPOLWSIO AONMMIA NyTh Pa3BUTUS,
B €ro 9BONIOLMIO BHECM BKNa4 MHOIVe apTUCTbl U KOMMO3UTOopbl. Menoguum makoma nepefalrT camble
rnyGokue nepexuBaHus Yenoseka. [1na nosiHOro NoHWMaHUs MakoMa TpebyeTca onpeaeneHHas NoAroToBka
WX MOHMMAaTb C NOMOLLM (hpakTanoB. YenoBek ¢ AeTCKMX NET AOJDKEH ObITb BMM30K K My3blke, BNOXUTb B Hee
cBol aywy. Heo6xoammo 3HaTb cTapoy3GeKkckylo NMMCbMEHHOCTb, apabCkuii U nNepcuackuin a3bikn. B uenom
MakoM — 3T0 0co60e UCKYCCTBO, OTAelbHas KynbTypa.

Wawmakom (oT capcm — wWecTb MaKOMOB) — BeAylWwUi My3blKanbHO-LUKINYECKAA HKaHP
My3blKarnbHOro Hacrnegms y3bekckoro M TafXXMKCKOro HapoAoB; BKMYawwmin B cebs pasHoobpasHble
no wmernocy, ¢opwme, ycyny (pUuTMOOpPMYyNne) WU UCNOSHUTENLCTBY LMK CIOXHBIX W COBEPLUEHHbIX
WHCT pyYMEHTarnbHbIX U BOKamnbHbIX npousBegeHnin. Makomat — (eHOMEeH AYXOBHOW KynbTypbl HapoAoB
LleHTpanbHOn A3nn, ero Xygo>XeCTBEHHOE M UCTOPUYECKOE 3Ha4YeHWe BbIXOAWUT Aaneko 3a pamMKu CBOEro
pernoHa, okasbiBasi BNMsHAE Ha MMPOBOW My3blKarbHbIA MPoLLEecC.

Wawmakom cpopmupoBanca B XVIII Beke Ha ocHoBe MakoMHOM cucTembl 12 makomoB ([dyBo3sgax
MakoM) U My3sblkanbHbIX Tpaguuuin bByxapbl — gpeBHeWwero KynbTypHOro ueHtpa LleHTpanbHon Asuwm.
Wawmakom — 3TO uUenbli LMK, COrNMacHo 3akoHam (pakranornm, COCTOUT U3 LWeCTU MakoMoB — By3pyk,
Poct, Haso, [Ayrox, Cerox u Wpok; kaxgoe u3 HuX nogpasgensietcd Ha ABa KpynHblx pasgena —
WMHCTpyMeHTanbHbin  (MywkunoT) u BokanbHbin (Hacp), cocTtaBnswowmx uuknel wn3 Gonee 250
WHCTPYMEHTarnbHbIX M BOKanbHbIX npoudBedeHun. LWawmakom cdopmmpoBanca B rOpoAcKOW cpefe
N HOCUTEensAMM Tpaguumnn 6binn BeayLine My3biKaHT bl U NEBLbI; UCMOMHEHNE BOKarbHbIX YacTeln Ha y30eKckoM
N TaOXUKCKOM s3blkax (MO3TUYECKUMN TEKCTaMU CRYXUIN CTUXU KIMacCUKOB BOCTOYHOW noasun — Pypaku,
Dxamm, Nytdwn, HaBsown, Babyp, Xadpus, dusynn, Ammpu, Hoaupa, 3ebGyHHUco, Araxm u ap. noboBHO-
nmpu4yeckon, ¢ nnocod ckon, onaakT UMeckon, pennMrmo3HON TemaTuKK: a Takke HapoaHas noasugd). Begywmm
My3blKanbHbIM UHCT pyMEHTOM Gbin TaHOyp.

CornacHo wuctopuyeckum d¢akram, B Hadane XX Beka B Y30ekuctaHe He Oblio HW e€OMHOTO
cneumnanucta B obrnacTu HOTHOro uccnegoBaHus mMakomoB.[3] Mo aToMy y Hac 4O CUX MOP HET HUKaKuX
npeacTaBneHnn O XMBOM UCMONHEHUN MaKOMOB Tex anoX. MiccrnegoBaHne MakoMOB C MOMOLLbLIO ¢ paKkTanos
He MPOTMBOPEYMUT YCTOAM M Tpaguuusam makomoB[4, 5]. Lleno Takux uccrnegoBaHuii AO0SKHbI ObITh kak pas
ocBelleHne ThicaYeneTHen NCTopUnN pasBUTUS U POpPMMPOBaHUA MakoMOB [6]. OTO AacT Ham NPOSICHEHMUS
MHOTUX MPOTUBOPEYMI CYLLECT BYIOLLMX JO CUX MOP MO U3YYEHUIO MaKkoMOB [7].

Ha ocHoBe HacTpoiikm TaHbypa M cknagbiBanacb nagoBas OCHoOBa (CTpPOW Mernoguu) MakoMOB.
VHCTpyMeHT anbHbIN pasgen Kaxgoro MakomMa Bknodan npounsseaeHna — «TacHud », «Tapgxuy, «fapayHy»,
«Myxammac» n «Cakun», MUCMOMHAEMbIX COMbHO WM MHCTPYMEHTanbHbIM aHcambnem. MNpu aToM kaxaas
YacTb OTfNM4anacb CBOUMW HaneBamu, XapakTepom Menogun, CTPYKTYpOM W YCynsMum YyAapHOro
WHCTpyMeHTa — Aoupoi. BokanbHble YyacTu Hanbornee CroXHble U COBEpLUEHHbIe MO CTPYKType, Menocy
n bopme; OHM NOApa3fensoTca Ha ABa Luka — wyb6be: nepeas BktovaeT «Capaxbop», «TankuH», «Hacp»
n «Ydgap», ucnonHsaemasi BeayLmnm neBLom-xadn3om (Menogum nx 6onee passutume, LUMPOKO AManasoHHbIE,
CNOXHOW popMbl). Mexay 0CHOBHbLIMA YacTsiMU Nenucbk « TapoHa» BOKanbHbIM aHcaMbrieM, Kak cBsi3ylolliee
3BeHO (HebonbluMe BOKanbHble MPOW3BEAEHWS CO CBOUMM HaneBamu, xapaktepoM u copmon). Bropas
rpynna wyb6be BkMovaeT naTudacTHble uuknbl «Moryneda» u «CaBT» (kpome makoma «Mpok»). Hapsagy
C OCHOBHbIMW 4acTsMM B COCTaB KagoOro MakoMa BKMOYAKTCHA W AOMONHUTEfNbHbIe MPOU3BeaeHUs —
B MHCTpyMeTanbHbIA (Harma, newpas, camou, xadud) M B BOKanbHbIM (Y3305, ywwokK, 6aét, 4oprox,
Hacpynno, opas, XycarnHu, HaBpy3u cabo, Xopo 1 agxam), cosgaTensiMm KOTopbix Obinm 6acTakopbl (TBOPLbI
YCTHOW My3blkanbHOW Tpaauuun). bnarogaps, dpakranos B Makome, Lawmakom cdopmmpoBarics,
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coXpaHsarncs, ocsavBarcs, nepegasancs U3 NoKoneHus B NOKOJeHWe 3yCcTHbIM MyTeM Mo Tpaguuum «ycros-
wornpa» (Mactep-yd4eHuk).

B nepnog XVlll-Havyana XX BekoB Llawmakom 6bin BegylwMM XaHpPOM MPUOBOPHON M rOpogCKON
My3blkanbHon KynbTypbl (Byxapa, Camapkang v ap.). Tpagnuuum Wawmakoma ocBavBanuce B Hadane XX Beka
B «Bbyxapckonn BocTto4HoM wkone» (1920) n B MHCTUTYTE HapogHON My3blkn 1 xopeorpacdum (MHMmy3xopy3s)
B CamapkaHge (1928). Bnepsble Lawmakom Obin 3anucaH pyccKMM KOMMO3UTOPOM BukTtopom YcneHckum
B 1923 roay B byxape oT nsBecTHbix MacTepoB — Ota [Ixanona HaceipoBa, OTa msiza AbgyraHn 1 usgaH
B 1924 rogy noa HasBaHueMm «llecTb My3bikanbHbiX noam. Lawmakom». B nocnegytowme roasl LWawmakom
Obin 3amucaH b.®ansynnaesbiv, @®.lllaxob6osbim u L. Caxubosbim (LWawmakom, B5-Tu Tomax. Mockea,
1950-1961), FOHycom Pagxabun (Byxapckue makombl, TawkeHT, 1959; Lawmakom, B 6-Tu TomMax. TallUKeHT,
1966-1975; Y3bekckme makombl. Wawmakom. TawkeHT: KOHECKO, 2007), ABaGaxaHosbiM (Llawmakom.
BepnuH, 2010).

UcnonHeHne makoma sBRsSeTCcd OAHMM U3 ApeBHUX uckyccTB. B IX-X Bekax makom dBnancs
HEOTbeMIeMOM YacTbl COoLManbHO-KYyNbTYPHON XW3HU cTpaH LeHTpanbHon Asumm n BocTtoka. WckyccTBo
y36eKkckoro mMakoMa nMeeT Gornee YeM ThiCAYENeTHIO NCTopuio. B Hawen cTpaHe Wawmakom, Xopeamckue,
®epraHo-TalLKeHT CKMe MakoMbl OTNIMYAIOTCH NO CBOEW CTPYKType U MeTodaM UCMoNHEHUsA. Ha npoTaxeHuu
BEKOB pa3BUTME MakomMa ObiNMo CBSI3aHO C 3Moxamu, BpPEMEHEM, COLManbHON [AENCTBUTENbHOCTbIO.
M no aTtomy ans u3yyvyeHusa makoma ocobo obpawatb Ux MoHMMaHuio 4Yepes dpakranoB. MNoTomy 4TO,
KaXgbll MakoM Lienbii MMp U NS UX NMOHATb Heobxoauma pasgennt ux Ha dppaktanbl. Torga o6blMHOMY
yenoseky 6yaeT MOHATHO UX CMbICH.

B Y3bekuctaHe B pasBUTME 3TOMO0 WUCKyCCTBA BHEC BeCOMbIN Bknag akagemuk HOHyc Pagxabw.
Bnarogaps ero ycunusm B 1959 rogy Bnepsble Ha y30eKCKOM si3blke Mo Ha3BaHUEM «Y36ek xank mycukacuy
Oblina cocrtaBneHa aHTonorus Lawmakoma B LWecTu TomMax.

Y y36€eKCKOro U TafXUKCKOTO HapoJO0B MakoM UMeeT Of4HO Ha3BaHue, B AsepbaligxaHe ero HasbiBaloT
myrom, B MpaHe — Hyrba, y yirypoB — MyKOM, HO BCE€ OHM UMEIT OAHO 3HayeHue. MHOrMe gymMaloT, 4To
Yy HUX pa3Hble 0OCHOBLI. Ha camoM fene aTw knaccuyeckue Menoauv MMeroT MHoro obuiero. B HMX ecTb nub
oTAenbHble pasnuyus U ceoeobpasuve. MiccnegoBaTenu NpULWM K TakoMy BbIBOAY Yepe3 ux cpakTansHoe
nsyyeHus. Hanpumep, B yirypckux makomax Gonblue BHUMaHUS yAesieHO KpacuMBbIM Hamekam U OCTpoTam,
MenoauMn MakoMOB TaXKMKCKOTO Hapoda OTNMYalTCcs pasHbiM 3By4aHMeM. [apMOHMIO TekcTa M Menoauu
B MepcUMOCKMX MakoMax HEeBO3MOXHO MOBTOPUTb B Apyrnx. B y3bekckux Makomax BO Bce BpeMeHa
npv3HaBasnock Ux rmyboKoe CMbICIIOBOE COAEepXKaHue.

Kak cBuaetTenbCcrByeT uccnegoBaHnA MakKOMOB THPKCKMX HapoaoB C MNOMOLWK q)paKTanos, 4yToO
npnaaHune ocoboro 3HayeHus KynbMnHauum wn 3aBepLieHno mMenoaun. KyJ'IbMMHaLI,MOHHbIe nagbl
MCNOJMTHAIOT CA BbICOKO, 3aBepliatollan 4acTb UCNOJTHAET CA HUXE, KaK Obl «ycCnoKamBaeTCa».

B uenom makoM — 3To MacwTabHblii Lukn dpaktanoB. OT ApyrMx My3blkanbHbIX MPOU3BELEHMI
OH OTNNYAETCH Xy[0XXeCTBEHHON 3aBEPLUEHHOCTbIO, HAaNM4Mem cucTem mMenoauv n g opm. MoaTomy ans ero
UCMOJIHEHMS, Npexae BCero Heo6XoaMMO 3HaHWE KIlacCU4Yeckol NMTepaTypbl U CBOUCTBA (pakTanos. Ecnu
UCMoJSIHUTEeNb, M3y4yas MakoMm, He oGpallaeT BHUMaHWS Ha dpakTasnbl, He NMOHMMAaEeT 3Ha4YyeHus xoTs Gbl
OLHOro CcrioBa, OH He CMOXEeT WCMONMHWTbL NpOou3BedeHWe Ha [OIMKHOM YpPOBHEe, MexXgy Mo3ToM
W UCMONHWTENEM BO3HUKHET nperpaga. MayyeHns ponv n s3HadyeHus opakTanoB B Makome — 370 Gonbluas
Hayka. CamoeaTenbHble UCMOJIHUT e MakoMOB He [OJDKHbI NepenHavynBaTb coAepaHue Npou3BeaeHus.

Hukto He nmeert npasa NMNOPTUTb MaKOM. HenpanmbHoe Nnpon3HOLLEHNEe CrnoBa, HeEBepHaA TpPaKTOBKa
menoaun, ee KynbMnHauun cpaBHUMbI C M3MEHOW 6oraTomy OYyXOBHOMY Hacneguro Hapoaa. BoTt noyemy
HYXHbI q)paKTanos B My3blKe. lasensb, Ha4YnHawLlyca cnosamMmum «Keua Kenrym», Helnb3A UCMNOJTHATbL B (bopme
«Keva kengumy». I'IoeTomy cnenyeTt yoendtb 0onblOe 3Ha4YeHue pa60Te co crnoBamMmu. VIaMeHeHUs1 MOXHO
BHOCUTb NNWIb B TOM Clly4ae, eCclni CymMeellb npuaymaTtb bonee KpacmBoe ncnoJiHeHne Makoma.

BHeceHune lawmakoma B cnncok HemaTtepuanbHOro KynbTypHOro Hacneaust yenosedectsa KOHECKO
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cTano OAHMM W3 BaxHbIX COObITWA B >XM3HW Hawero Hapopaa. lMpuHATne 17 HoAOps npownoro roaa
noctaHoeneHus [pesngeHta LlaBkata Mups3unéeBa «O Mepax no panbHenwemy pasBuUTUO Yy3bekckoro
HaLMOHaNbLHOrO MCKycCTBa MakomMay» CTano NOormyeckum npoAoSlKeHMeM 3TOoro He3abbiBaemoro co6biTus.
Mo wHuuMaTuBe MaBbl rocygapcTBa MPUHSTO pelleHue O MpoBedeHMM pa3 B Kaxable ABa roga B ropoae
LWaxpucabse MexgyHapogHoro dopymMa uWcKyccTBa Makoma. [ns Hac, apTWUCTOB, 3TO NpeKkpacHas
BO3MOXHOCTb Ans nponaraHabl Makoma B Macwrabax Bcero mupa. [NpoBoaumass paGoTa o3HayaeT
obecrneyeHne npeeMCTBEHHOCTU MakoMa, KOTOpbIN cBOen uctopuen, rnybokon dunocoduen
N HEMOBTOPUMOW KpacoTON NpuaaeT AYXOBHYIO SHEPIMIO YEeNoBEYEeCTBY.
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Hayku o 3emne

PenukroBoe nsny4yeHue - gopma opraHM3oBaHHOro (KBAHTOBaHHOIO
npupoaoun) CoOCTOoAHUA MaTepum B macluTabax Hawen BeceneHHowm

Oo6biaeHoB Hukonan MaBnosuy
K.T.H., C.H.C.

AHHOTauus. B ctaTtbe cpopmynmMpoBaHa runote3a 0 TOM, YTO PENUKTOBOE U3NydeHne — 3TO eaunHas
opma KBaHTOBO-CBsiI3aHHbIX (POTOHOB, OPraHM30BaHHOMO MPUPOAON COCTOSIHUS MaTepum B MacliTabdax
Hawern BceneHHol. [lokasaTenbCTBO agekBAaTHOCTW T[UMNOTE3bl OCHOBAHO Ha TOM, 4YTO OTOHbI
npuHagnexart K knaccy 6030HOB, KOTOpble Nerko MoryT BCTynaTb B CBSI3b MeXAY coceaHumMn ¢oToHamwu.
CocTaBneHo cornacHO COBPEMEHHOW KBAHTOBOW 3JIEKTpoAMHAMMKE YpaBHEHME B3auMOAENCTBUS €OMHOMN
KBaHT OBO-CBSi3aHHOW (popMbl (pOTOHOB C hopmMamu, Okpyxawwmmn ee. MNMpuBeneHbl CTPYKTYpPHbIE CXeMb
YCTaHOBOK MO WM3MEPEHW0 CKOPOCTWU nepefavun umHopmauum vepes efuHyro gopmy PU n pgaxe 4vepes
CBEPXMPOBOAMMOCTb CBWHLIA, CBEPXTEKYYECTb Trenus U KOTrepeHTHOCTb Ja3epHOro W3nyyeHus, rae
«CTagHOCTb» 6030HOB UrpaeT peLlarLLyo Posb.

KntoueBble crnosa. pennkTtoBsoe nanyyeHue, BceneHHas, (*)OTOH, 0030H, OIIEKTPOH,
CBepxXnpoBoAUMOCT b, CBEPXTEKYHYECTb, reHepaTtop.

CerogHs, B Hayane 21 Beka, YenoBe4vYecCcTBY y4anoCb OYE€Hb MHOroOe Yy3HaTb O XapaKTepucTukax
penuktoBoro uanydyevuns (PW) B Hawen BceneHHon. CocTaBneHa kapTa ero menbyanwmx ¢ nykTyauun
B MacwTtabax uenon BceneHHon. PU sBUNocb BAOXHOBUTENEM B HayKe OBYX HOBbIX OTKPbLIT WA, OTMEYEHHbIX
Ho6enesckummn npemuammn B 1978 r. (3a oTkpbiTMe PU) 1 B 2006 r. (3a nccnegoBaHMe ero HEO4HOPOOHOCTEN).
BmecTe ¢ Tem PU, kak aBneHMe 0CTaToO4YHOTO U3nyvyeHust ocTbiBllen BceneHHoN, aBnsieTca Takke n opmMon
OBWXyLLENCa MaTepuu, opraHMsoBaHHOW npupoaon. Kak dopma maTtepun, PU cocTtout n3 nHaneuayanbHbIxX
3NemMeHToB — (P OTOHOB, 3aHNMas cambll 60nbLIO 06bEM B MPOCT paHCT Be Hallen BceneHHON.

PN B macwrtabax uenon BceneHHOW npeactaeT neped Hamu Kak M30TPOMHOE M3nydYeHne hOoTOHOB
Ha 4vacToTe 1604 [Ty. OJeTanbHbii aHanuM3 xapaktepuctuk PU [1, cTp. 426] nokasbiBaeT, 4TO NAOTHOCTb

aHeprum ero coctasnset =0.25 aBlom3 (vnn 400 — 500 choTOHOB B cnv|3) CO cpegHew ANNHOW BOJHbI paBHOM
1.9vm. MNpu nepecyeTe Ha Kybuyecke MUNNMUMET pbl Nony4aem, 4To B 1 Mm3 MoxeT HaxoauTcsi 0.5 doToHa.

3HaunT B 2 MMS O6yneT Haxoautcsa 1 doToH. BenuuuHa nnoTHocTn PU 1 onuHHa ero BOJHbLI Tak yaayHo
BblOpaHbl npupodon B macwTabax BceneHHol, 4TO (POTOHbLI B MPOCTPaAHCTBE MPOCTO MNPUMbIKAKT ApPYr

K ApYry. OTO HanoMWHaeT [eTCKUii KOHCTPYKTOpP W3 KyGUKOB C 06BHEMOM B 2 MMS — TOMbKO MpUpoAa
3anonHuna paBHoOMepHO BClo BceneHHyto B 06nacT X NpocTpaHCcTBa, rae Temnepatypa < - 2.7 K.

OQHOBPEMEHHO 3KCNEPUMEHTanbHO BbISIBIEHO, 4YTO PU nrpaeT ponb HEKOTOPOW NPpUBUNErMPOBAHHOMN
CUCTEMbI OTcYeTa, B KOTOpPOW HabnogaTenb, ABUXYLLMACA CO CKOPOCTbI V B 3TOM «YCTaHOBMBLUEMCSI»
Mope POTOHOB 3apernctpupyeT M3ObITOYHYHO UHTEHCMBHOCTb PW B HanpaBneHuu cBoero aBwkeHus [1,
cTp. 426]. No gaHHbIM COBPEMEHHLIX HAabNogEHUA CNyTHUKA M MaTemaTnieckumM pacvyetam PU kak 66l cTonT
Ha MecTe, a BCe ranaktukM u co3Be3us OBMKYTCH OTHOCUTENbHO HEero C OrPOMHON CKOPOCTbIO, Nopsiaka
COTEH KNNOMETPOB B CEKYHAY.

Takum o6pa3om nonyyaeTcs, 4To aABneHve PU BkmoyaeT B ceba gBa HepaspeLlnMbIX NPOTMBOpPEYUS:
nepsoe — POTOHbLI OAHOBPEMEHHO OBWXYTCH CO CKOPOCTbIO cBeTa Ha 4vactoTe 1604 [Ty, a BTOpoe —
doToHbl PU kak Obl CTOAT Ha MecTe, a BCe ranakTukMm M CO3Be3aust ABUXKYTCS OTHOCUTENbHO HMX
C OrPOMHOM CKOPOCTbIO.

Paspewutb npotuBopeume npepnaraetca nocpeacrtresom BBegeHua UMNOTE3bl: «EguHas
cdopma PU B ob6nactsax npoctpaHcTBa BceneHHon, rae Temnepartypa < - 2.7, npeactaBnaeT cobom
MHOXeCTBO KBaHTOBO-CBfi3aHHbIX (poTOHOB. CBoGogHble ¢ oToHbl PU Ha uyactote 160.4 Ty

EBpasninckuii Hay4HbIN XXypHarn 39



Hayku o 3emne

BO3HMKaAOT B TeX o6GnacTtsax NpocTpaHCTBa, rae eauMHasa ¢ opma PU conpukacaetca ¢ dpopmamuy,
MMe WKUMKU 6onbLlylo TeMnepaTypy. AMeHHO Takue ¢pOTOHbI M foneTalrT A0 Hawen 3eMNn.»

Jlio6Gble ranakTuku, co3Be3oMs U TYMaHHOCTU, SBNASACb MaTepuanbHbiMM obbekTamun (cpopmamm)
Cc TemnepaTypamum Gonbwumm vyem — 2.7 K, 3aHMMalOT KOHeYHble OObeMbl B MNPOCTPaHCTBE Hallewn
BceneHHoW 1 cBOEW NOBLILEHHON SHEPIrMEn paspyLlarT eguHyo dO0pMy KBAHTOBO-CBA3aHHbIX hoToHOB PUL.
B pesynbTate B3aMMOAENCTBUS BO3HMKAOT OTOpPBaHHble OT eauHon dopmbl PU cBoboaHble hOTOHBI,
KOTOpble 1 AOMeTalT A0 Hawen 3emnu, rae n perncT pupyroT ca N3MepuT efnbHbIMK NpUb 0 pamu.

BHyTpu epuHon cdopmbl P kBaHTOBO-CBA3aHHble (POTOHbI AOJDKHbI MMETb elle Oonee HU3KYH
3HEepruio cBA3W, a 3Ha4uMT u 6onee HU3Kyw Temnepartypy, yem — 2.7 K. Ha puc. 1 oTobpaxeHbl rpaHuLbl
obnacTten eauMHOM ¢ OpMbl KBAHT OBO-CBA3aHHbIX P OTOHOB P/ B Hallel BceneHHONM € y4eTOM Hanuyums B Hew
ranaktuk, TYMaHHOCTEW, CKOMMEHWWN ranakTuK M CBepXxckonneHunm ranaktuk. Mpu cosgaHum puc. 1 Obin
MCMONb30BaH YCMOBHLIM MacwTab M noaxoa, YTO MOKasaHbl TONBbKO YeTblpe Tuna o6bekToB MaTepuu,
cywecTtBylowme Bo BceneHHON, XOTA M3BECTHO, YTO Kaxabli Tun oObekToB coaepxut B cebe o4eHb
6onblIOe MHOXECTBO. Takke YCNOBHO COXpaHeHa TeHAEHLMS, YTO obnacTu npocTtpaHcTBa BO BceneHHon,
3aHATbIE €4AMHOW KBAHTOBO-CBA3aHHOW hopmon PU, HamHOro 6onblue, 4yeM o6nacTu 3aHsaTble MaTepuen,
umetoLen TemnepaTypy 6onbLyto, yem — 2.7 K.

Ona pokasaTenbcTBa afeKkBaTHOCTM TUMOTE3bl UCMOMb3yeM TOT akT, 4To B LENOM (OTOHbI
npuHagnexar K krnaccy 6030HOB, KOTOPbIE Nerko MOTYT BCTYMaTb B CBA3b MEXAY coceaHUMU (DOTOHaMU: YEM
6onblwe 6030HOB HaxoAMTCA B OnpedeneHHOM SHepreTU4eckoM COCTOSHUWU, Tem Gonblue BEPOATHOCTb
ynogobneHusa mm Bcex npoumx 6030HOB. [JaHHOE SIBMEHWE NEeXUT B OCHOBE BbIHYXAEHHOTO MW3My4YyeHUs
B nasepax, korga (OTOHbl NPMBOAATCA B OOHO W TOXe 3JHepreTmyeckoe COCTOsiHMEe. Takoro poja
«CTagHoOCTb» OO30HOB mMoMoraeT OOBSACHUTbL CBEPXTEKYYEeCTb [renusa u [axe CBEPXNPOBOAUMOCTb
MaTepuanoB, Korga 3eKkT poHbl COMBalOTCA B Napbl U Aanblue OEeACTBYIOT yxe Kak 6030HbI [2, cTp. 246].

CornacHo npeacTtaBlieHNUAM KBAHTOBOW ANEeKTpoaAnHaMnKn npouecc B3anMO4eNCT BUS mMexay AOByMA
3apAXeHHbIMX YacTuudamMmm, HanpuMep 3N1eKT poHaMu, 3aKno4vaeTcqa B oOMmeHe d_)OTOHaMl/I. Kaxxgas 4actuua
co3fnaeT BOKpyr cebs none, HenpepbIBHO UCNyCKada 1 nornowasa d’.)OTOHbI. HencrtBue nonsa Ha Opyryto Yyactuuy
npoABNAeTCA B pe3ynbTate nornoweHuna e oaHOoro ums d_)OTOHOB, ncenyweHHbIX nepBoﬁ yacTtuuen [3,
CcTp.442].
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Puc. 1 — paHnubl eaMHON KBaHT OBO-CBSA3aHHOW (hOPMbl POTOHOB PENNKTOBOINO U3NyYEeHUs B HaLLen
BceneHHow
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Oxna#aeHHAT BAKyYMHAT
raMepa g0 -2.7 K

CHExpoHMHzZATOP

v

Ocmunnorpad

Puc. 2 — CTpyKkTypHasa cxema BbISIBNEHUS BIIMSHUS KBAHTOBO-CBA3aHHbIX PoTOHOB PU Ha ckopocTb
nepegadun UH@ opmaLumn Yyepes HUX

Mpouecc co3gaHMss B OKpYyXalllem MPOCTPaHCTBE 3MeKTpoHa nona BUPTyanbHbIM (POTOHOM
B COBPEMEHHOI KBAHT OBOW 3M1EKT poANHaMUKe NpeacTaBnsaeTcs creaylow M ypaBHeHneM

e e +h'w(1)
Ho korga camm ¢oTOoHbl PW HaxogaTca Ha nocnegHeM SHepreTu4eckomM ypoBHe cBoer ¢hopMbl

C TemnepaTypon MeHbLuen yem — 2.7 K, ABNaAsCb 04HOBPEMEHHO 6030HaMKN, OHU BbIHYXXAEHbLI CTaTb €4MHON
¢ OpMON KBAHTOBO-CBSA3aHHbLIX ) OTOHOB.

3HayunT, cornacHo COBPEMEHHOW KBAHTOBOMW 3MEKTpOoAMHaMUKE, UMest Aeno C eguHon dhopmon
COCTOSHMSA MaTepun cbe(bp,,,, MOJXXHO 3anucaTtb B 00OLeM Buae ypaBHeHNe BO3HUKHOBEHMS (dOTOHOB PU

Degppu + N*h*wyr © Pegpn + M*h*wpy, (2)
rae: Peghpy — €4AnHas hopma KBaHTOBO-CBA3aHHbLIX POTOHOB P B 06bemax Hawen BeeneHHow,

N*h*wyr — MHOXeCTBO wu3nydyaemblx (DOTOHOB OT HarpeTbiX Ten, OKpyXawwmx eauHyl gopmy

KBaAHTOBO-CBSA3aHHbIX OTOHOB PU;

M*h*wpy, — MHOXecTBO Habnoaaembix Ha 3emne PoToHoB PU.

CywecTBoBaHne eguMHON KBaHTOBO-CBA3aHHOW (OPMbl (POTOHOB HE MPOTUBOPEYUT COBPEMEHHOMN
KBaHT OBOW 3NeKT pOAUHaAMWNKE U ONUCbIBAETCA B BUAE YpaBHEHMUS 2.

AnekBaTHOCTb ruMnoTe3bl 00 YCTOWYMBOCTWM e€OWHOW KBaAHTOBO-CBsi3aHHOW ¢opmMbl (pOTOHOB
B Macwrtabax Hawen BceneHHOW cnegyeT Takke W3 MepBOro 3akoHa LManeKkTuku (3akoHa eguHCcTBa
M 60pbObl MPOTMBOMONOXHOCTEN), YTO BCE 3JIEMEHTbI Kaxgoh (popmbl BoOOLLe Bcerga yaepxuBarTcs
BHYTPEHHMMN MpoTMBOpedusamMu. lMonyyaeTcs, YTO cornacHo TpeboBaHWI NEpPBOro 3akoHa AWANeKT UKW,
anemMeHTbl eguHon hopmbl P — (pOTOHBI — OOJSDKHBI YOEPXUBAKOTCA B PaBHOBECUWN BHYT PEHHUMU CUNamm
[4, cTp. 209]. BHa4MT P OTOHbLI AOJDKHLI CTATb KBAHTOBO-CBSI3aHHbIMM 6030HaMM BO BCcel Hallen BceneHHo.
OpQHOBpPEMEHHO, BHELLHME MpoTMBOpeYuns eaunHoin opmbl PU 06a3aHbl obecneynBaTtb B3aMMogeNCT BUe
¢doToHOB PN BO BHE C gpyrumn dOopmMamm: ranakt ukamm, co3Be3gusamMmn, TYMaAHHOCT MM U Jaxe Mo rpaHuue
Hawen BceneHHon ganee c anemeHTamu ¢ opmbl Apyron BceneHHoN.

BTOprM KOCBEHHbIM A0Ka3aTeNbCTBOM a4eKBaTHOCTU rMnoTesbl 00 yCTOW-IMBOCTM €4NHOW KBaHTOBO-

EBpasninckuii Hay4HbIN XXypHarn 41



Hayku o 3emne

cBsizaHHOW popmMbl poToHOB PU mMorno 6bl cTaTb M3MepeHne CKOPOCTU NPOXOXKOEHMA UHA OpMaL UK Yepes
KBaHTOBO-CBs3aHHble 6030HbI PU npu Temnepatypax < - 2.7 K. 310 moxeT ObiTb, Hanpumep, nepenaya
3MEeKT POMarHUTHbIX BONH 4Yepe3 MpOCTPaHCTBO MoObIX KBAHTOBO-CBA3aHHbIX O6030HOB. M3BECTHO, 4TO
CKOPOCTb pPacnpOCTpaHEeHUs 3MNEKTPOMarHMTHbIX BOJSIH 3aBUCUT OT anekTpudeckon (€) U MarHUTHoOW (M)

npoHML@aeMOCTEN MNpPOCTpaHcTBa. BenuvumHa n, pasBHas (8*p)0-5, aBnaeTca abCoNOTHbLIM NoKasaTenem
npenomneHns cpeabl U CBA3aHa Co CKOpocThbio cBeTa ©. CKOPOCTb pacnpoCTpaHeHus BOMHbI B cpege V =
c/n. na 3Ha4yeHu n < 1 CKOPOCTb pacnpoCTpaHeHUst BONHbI 6yaeT 6onblue CKOpoCTH ceeTa.

MepBbiM 3KCMEPUMEHTOM MO NPOBEpPKE TUMNOTE3bl, YTO WMHpOpMauus B eAUHON dhopme KBaAHTOBO-
cBsidaHHbIX 6030HOB PU 6yneT nepemaBaTbCs ObICTpee CKOPOCTM CBeTa, MOrno Obl ObITb pa3smelleHue
B OTKPbITOM KOCMOCe 3a npegenamu 3emnu, rge Temnepatypa < - 2.7 K, aHTeHHbl M reHepartopa,
paboTatowero Ha 4Yactote 1604 [Tu. CurHan crnegyeT NPUHUMATb Yepe3 TaKyl e MPUEMHYH aHTeHHY
Ha BbICOKOYYBCTBUTENbHbLIN NPUEMHMK HA (PUKCMPOBAHHOM yaaneHuu. [N npoBEpPKM CKOPOCTU mnepegadun
MHM o pMaL UM Yepes NPOCT PaHCTBO reHepaTop U NPUEMHUK A4OIDKHbI ObITb 3aCUHXPOHU3MPOBaHbLI MO kabento.

BTopbiM BapnaHTOM NPOBEPKU MMNOTE3bl, 4TO MH(p OpMaLNa B eOUHON (hopMe KBAHTOBO-CBA3AHHbIX
6030HOB PV GyneT nepepaBatbcs ObICTpee CKOPOCTU CBETA, NpeanaraeTcs yCTPOUCTBO (puc. 2), kKoTopoe
COAEpPXNT nepedaTyuk, NpUEeMHUK, ABe aHTeHHbl A1 u A2, oxnaxaeHHblx o — 2.7 K, mopgynaTtop,
CYHXPOHM3NPYIOLLMIA KOaKCMarnbHbIA kabenb Mexay nepegartymkom U NPUEMHMKOM U ocuunnorpad.

EaovHaa kBaHTOBO-CBsi3aHHast ¢dopma goTtoHoB PW, kak nokasaHo Ha puc. 2, reHepupyeTcs
NPUHYAUTEMNBbHO C NOMOLbIO reHepaTopoB M1 — ' u n3nyyaetca yepes aHTeHHbl A3 — An, pasmelleHHble
BLOJSIb TPacChl U3Ny4YeHUs 1 npuema Moaynupyrowiero curHana.

B Hauane akcnepumeHTa nepegatuyuk paboTaeT Ha 4yactoTe 1604 Ty u MOLynMpPYyeTCcss HEKOTOPOMN
UHpopmauunen. N3nydyeHHbIn curHan ¢ uHdopmaunen npoxoauT OT nepegawollen aHTeHHbl Al 4epes
KBaHTOBO-CBsi3aHHOe cooblecTBo poTOHOB PU Ha npuemHyto aHTeHHy A2.

Ucxopga wm3 Toro, uto Bcero 500 @OTOHOB pEnNMKTOBOrO W3Ny4eHUMS MOTYT HaxoauTcs
B 1com NpOCTpaHCTBa, pa3Mepbl 3¢ ¢ ekTUBHLIX NOBEPXHOCTEN nepefarollen u NpUemMHON aHTEeHH OOTKeH
ObITb MakcumanbHo GonblwumM. B ycTaHoBKe, NpeacTaBNeHHOW Ha puc. 2 formkHa OblTb NMpeaycMoTpeHa
BO3MOXHOCTb [JarfbHENWero CHWKEHNA TemnepaTypbl B BaKyyMHOW KaMepe W W3MEHEeHWe 4acToT
reHepupyemMbix oToHoB PWU.

Ecnn B cxeme Ha puc. 2 ygactcs ob6HapyxuTb pe3koe yBennyeHme CKOpPOCTU nepegayu uHdopmauum,
TO MOTOM criejyeT NOCTaBUTb IKCMEPUMEHT MO nepegade MHOpMaL MM U3 3TOro xe Onoka B aHanormyHbIN
6nok. Tak kak TemnepaTypbl cywectBoBaHus doToHoB PU u ceepxtekydecTun He-1l npakTnyecku conagator,
TO BO3MOXHO, YTO KBAHTOBO-CBA3aHHOE coobLiecTBo 6030HOB BO3HUKaeT B Niobbix o6bemax BecenenHon,
roe TemnepaTtypa Medbwe — 2.7 Ko pu nonyvyeHun nONOXUTENbHbIX pe3ynbTatoB Mpu nepegayu
MHopmaLum M3 G6noka B aHanoOrM4yHbIn B6NOK 9TO NO3BONUT MnepedaBaTb MHAOpPMALMIO NpakTudeckn 6e3
3a4epXKn Ha CnyTHUKN ABWXyLMnecsa B Hawen ConHEYHON CUCT eMe.

Tak kak OO CuMp MOp He M3MepsiNocb U3MEHEHMEe CKOPOCTU nepefadn MHdopMauuu B ABIEHUSX,
OCHOBaHHbIX Ha «CTagHOCTU» OGO30HOB, TaKMX KaK KOrEepeHTHOEe W3NyvyeHue na3epoB, NposBeHue
CBEPXTEKYYECTU Tenus U CBEPXMPOBOAUMOCTU HEKOTOPbLIX MaTepuanoB. 3agadya CTOMT B TOM, 4YTOGbI
B paHHee OOHapyXeHHbIX paHee KayecTBaxX W3MEPUTb 3JKCMIEPUMEHTANIbHO CKOPOCTb MPOXOXAEHWSs
uHopmMauum 4vepes Hux. Ha puc. 3 npuBegeHa CTPYKTypHas CXema BbISIBNEHUS BRUSIHUS KBAHTOBO-
CBSiI3aHHbIX GO30HOB B CBEPXMNPOBOASLLEM CBUHLIE HA CKOPOCTb Mepedayu MHdopmauuu yepes Hero.
Mo NocneAHWM AaHHLIM yAenbHOE COMPOTUBIIEHUE CBEPXMPOBOAHMKA MeHblie 10723 Om*cm, a ygenbHoe

conpoTuBreHne meau pasHO 1079 Om*cm [5, cTp. 600]. Ckavok conpoTuBneHus B 14 nopsiAKoB He MOXeT
He cka3aTbCHd Ha OpYyrMx KadyecTBax (popmbl CBMHLA B COCTOSHUM CBEPXNPOBOAHMKA, Hanpumep, nepegaydun
WHd OpmMaLuKn Yepes Hee.
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MepegaTams 1m
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Mogymarop ' E COCTOAHHE CEEpXOpOBOTHMOCTH : R
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Ocuannorpad
Puc. 3 —_— CprKTypHaﬂ cxXxemMa BblABIIEHUA BITNAHNA KBAHTOBO-CBA3aHHbIX 6030HOB

B cBepxnpoBogdlem CBMHLUE Ha CKOPOCTb nepeaa4u I/IHd)OpMaLI,I/II/I 4yepes HUX

OxnasmeHHas BEEyYVMHEAA Eamepa 3o - 4 K.

1PN Al A2
T |
! Temnil E COCTOAHHEH CEEPXTEEYIECTH .
Temepatop I 1
CHHXpOHHIATOP
Ocumnnorpad

Puc. 4 — CprKTypHaﬂ CcXeMa BbISIBIEHUS BIUSIHUSA KBAHTOBO-CBSI3aHHbIX 0030HOB B CBEepXTeKkydyem
refinn Ha CKOpPOCTb nepenadun I/IHd)OpMaLI,I/II/I 4yepes HUX
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¥ ¥
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Bxogmol MoIyIHPVEOMIEE
HOTOE Na3epHoTo
H3TyIeHHA

Puc. 5 — CprKTypHaﬂ CXemMa BbldBlieHNA BIMAHUA CBA3AHHbLIX KOT€PEeHTHbIX (*)OTOHOB B Na3epHOM
NOTOKEe Ha CKOPOCTb nepenadun Manopmau,mm 4yepes HUX

B sBneHun cBepxnpoBoaAuMMOCTU MaTtepuana Mbl Habnogaem HOBYIO (*)OpMy maTtepuu, B KOTOpOVI aTOMHasA
CTPYKTYypa obobLaeTca B CKOMMNEHUS aTOMOB, CBSi3aHHble Kyl'lepOBCKI/lMI/l napamu. MmeHHO 4yepe3 3Tu
CKonreHna atomMoB 6y,qu nepenaBaTtbCd Bos6y>|q:1eHv|e I/IHCbOpMaLLI/lI/I B MNpPOCTpaHCTBE B MaTepuane
cBepxnpoBoaHUKa, BEpOATHO, CO CKOPOCT b MHOTO fonbluen ceeTa.

Cxema YCTaHOBKM Ha puc. 3 coAepXnUt MoaynaTop, nepeatymkK Ha JIMHUKO, OXNaXXOeHHY 00 — 7 K
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BaKyyMHYI0 KaMepy, CBMHLIOBbLI NpoBod ANMHON 10 M B COCTOSIHUM CBEPXMPOBOANMOCT U, NPUEMHUK C NINHUM,
AemMoaynATop, CUHXPOHM3aTop U ocLuunnorpad.

CTpykTypHass Ccxema YCTaHOBKM MO BbISBNIEHUO BIUSHUS  KBAHTOBO-CBS3aHHbIX ©O030HOB
B CBEPXTEKy4YeM refnnm Ha CKopoCTb nepefayvyun nHgopmaymm Yepes H1UX NpeacrasneHa Ha puc. 4. YcTaHoBKa
COAEpPXUT nepefaTtyuk, MNPUEMHUK, [Be aHTEeHHbl, oXxnaxaeHHblx po — 2.7 K, wmoagynaTtop,
CMHXPOHM3NPYIOLLMIA KOaKcHanbHbI kabenb Mexay nepegaTynmkoM U NpMeMHUKOM 1 ocumnnorpad. YactoThl
paboThl NepegaTyuka n NpUeMHMKa OOJKHbI OXBaTbiBaTb gnanasoH oT 100 My go ... 1000 My,

Tak kak TennonpoBoaHocTb He-1l HeoOblvaHO Benuka M NPEBOCXOAUT TennonpoBoaHOCTbL He-l BO
MHOTO MUMNMOHOB pa3 (MoYTU Ha 7 NOPSAOKOB), @ BA3KOCTb paBHa Hynt [5, cTp. 175], TO KpOME U3MEHEHUS
CKOPOCT U 3NEKT POMArHUTHOM BOSHbI, OHA MOXET CUMbHO MOrnoLwaTbCs.

B paHee OTKPLITbIX SIBMEHUSIX TAKUX KaK CBEPXTEKyYeCTb, CBEPXNPOBOAMMOCTb U Na3epHoe U3nyvyeHue
B COBPEMEHHbIX YCMOBUSIX MOUCKa SIBNEHUS Nepefadn MHgopMaL MM co CKOpPOCTAMU MHOTO GONbLUMMKM CBETa
Mbl MO>EM 0GHaPYXUTb:

1) CkopoCTb pacnpoCTpaHeHWs uHpopMauuM B uccreayembix hopMax MEHSIETCA He3HauYuTenbHO
(B NasepHOM U3ny4eHun).

2) CKopoCTb pacnpocTpaHeHnsa nHpopmMauum B nccnegyembolx hopmax MeHsieTcs Ha nopsagkm (3 — 4)
(B cBEPXTEKY4ECT N, CBEPXMPOBOAMMOCTU U eguHo dopme PA).

3) OTKpbITb HOBOE SIBMEHWEe, HanpuMep, U3-3a OYeHb HU3KOW BA3SKOCTW B refny 3NeKT poMarHuTHas
BONMHA MOXeT cunbHO nornowatbeal Takoe SABMNeHME MOXeT BbIBECTUM Hac Ha BbiABNEHUE YCMOBUM
d opmmMpoBaHKA YepHbIX AbIp!

B peaan0|7| BceneHHOW 9TO, BO3MOXHO, MOXeT ObITb Tak: obnaka wu3 renuss OCTbIBaAOT
OO0 TeMnepaTtypbl nepexoga B CBEPXTEKy4eCTb, MNOTOM pacTekakwTCA B COCTOAHUU CBEPXTEKy4decCTu
no MakcumalibHO My o6be|v|y NPOCTpaHCTBa. B aTom cocTtosHun COXpaHAKTCA OO0 MOMEHTa, Korga pagaom
npouncxogunt KaKon-TO BCMneck 9Heprmn, Hanpmumep, B3pbiB CBGpXHOBOVI. I'Ipeu,nonommeano, 4YTO 3Heprmna
OT B3pbiBa 6y,u,eT yXO0OUTb B LLEHTP 30HbI aHomManun co CBEpPXTEKy4HUM renimem.

B u3nyyeHunm nasepoB BNUAHUE «CTAOHOCTM» (POTOHOB Ha CKOPOCTb MNPOXOXOEHUA 4Yepe3 HUX
MHOPMaLUA MOXHO MOMbITAaTbCA BbIABUTb MNyTeM B MOMNEPeYHON MOAYNAUMU OYeHb LUMPOKOTo
KOrepeHTHoro ny4yka oToHoB (puc. 5). CneayeT 3aMepuTb CKOPOCTb Nepedavyn MHGopMauuM B OYeHb
LUIMPOKOM My4yKe M CpaBHUTb C BapuaHTOM nepedayu no Bo3ayxy. BxogHON NOTOK NasepHOro usnydyeHus
M MOAYNUPYIOLLNIA NMOTOKM CO3aaloTCcs — 3TO OJAMHAKOBbIE CUrHarbI.

BbiBoAabl

1. Tak kak sBneHne P BkmoyaeT B cebs ABa HepaspeLlMMbIX NMPOTMBOPeEYMs: nepBoe — (POTOHbI
OJHOBPEMEHHO [OBMXYTCSH CO CKOPOCTbIO CBeTa, a BTopoe — (POTOHbl kak Obl CTOSAT Ha MecTe, a Bce
b opMbl ABUXKYTCA OTHOCUTENBHO HUX C OFPOMHOW CKOPOCTb10. Pa3pelinT b npoTuBopeune npeanaraeTcsa
nocpencT BOM BBeaeHusi runotesbl: «kEamHan dopma PU B obnactsax npoctpaHctBa BceneHHon, rae
TemMneparypa < - 2.7, npeacrtaBnfeT co6OM MHOXeECTBO KBaHTOBO-CBAi3aHHbIX (pOTOHOB.
CBo6oaHble poToHbl PU Ha yacTtoTte 160.4 I'Ty BO3HMKAOT B TexX 0o6GnacTsAX MPOCTpaHCTBa, rae
eanHana ¢popma PU conpukacaeTca ¢ popmamu, umerowmmmn 6onbllyto TemnepaTtypy. IMeHHO 3Tu
¢ oTOHLI M goneTarwT A0 Hawen 3eMnun.»

2. lokasaTenbCTBO afekBaTHOCTU MNOTE3bl OCHOBAHO Ha TOM, YTO (POTOHbLI MPUHAZNexaT K Knaccy
6030HOB, KOTOpbIE NErko MOryT BCTymaTb B CBA3b Mexay cocefHumu cpoToHamun. CocTaBneHo cornacHo
COBPEMEHHOW KBAHTOBOW 3NEKTpoANHaMUKE YpaBHEHWEe B3auMOOEeWCTBUA €4WMHOW KBAHTOBO-CBA3aHHOMN
dHOopMbl POTOHOB C HOpPMaMm1, OKpyXalLWnmm ee.

3. ApekBaTHOCTb runotesbl 00 YCTOWYMBOCTW €4MHON KBAHTOBO-CBA3aHHOW (OpPMbl (POTOHOB
B MacwTabax Hawen BceneHHo cneayeT Takke U3 NepBOro 3akoHa AManekTuku, YTO BCE SNIEMEHT bl Kaxaon
dopMbl BCcerma yoepXuBalTCH BHYTPEHHUMU MPOTuBOpeduamn. MNMonyvaetcs, 4TO cornacHo TpeboBaHui
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Hayku o 3emne

nepBoro 3akoHa AWanekTukn, 3J1eMEHTbI eAunHo 1 (*)OprI PN — (*)OTOHI:I — OOJDKHbl yaoepXuBaTbCA
B paBHOBECUUN BHYT PEHHUMU CUNNAMW.

4. lMNpeactaBneHa CTPYKTypHasi cxemMa YCTaHOBKM AOMNs MPOBEPKM CyecTBOBaHWUSA efuHOW dOopMbl
KBaHT OBO-CBSA3aHHbIX (poToHOB PA.

5. COBpGMGHHOVI HayKOIZ nokasaHo, YTO «CTafHOCTb» 6030HOB NOMOraeT 06 bACHUTb KOrepeHTHOCTb
M3nyqum7| na3epoB, CBEpPXTEeKy4deCTb refma M cBepxnpoBoaAMMOCTb MaTepuanos. OpHako, Oo cux nop
HE n3MepAnocb U3MEHeHWMe CKOpPOCTU nepenadu I/IH(*)OpMaLlI/II/I B AdaHHbIX 4BNEeHUAX, TO nNpeactaBlieHbl
COOTBEeTCTBYHOLWME CTPYKTYPHbIE CXEeMbl 3KCNEPUMEHT allbHbIX YCTAQHOBOK.

6. B aTuX aKcneprMeHT ax Mbl MOXeM 0BHapYXUTb:

1) CkopoCTb pacnpoCTpaHeHus WHpopMauuM B uccreayembix hopMax MEHSIETCA He3HauYuTenbHO
(B NasepHOM U3NyYeHun).

2) CkopocCTb pacnpocTpaHeHus nHdopmMauum B uccnegyemblx popmax MeHseTca Ha nopsgkum 3 —
5 (B cBEPXTEKY4YeCT U, CBEPXNPOBOAUMOCT M U eAnHon popme PU).

3) OTKpbITb HOBOE SIBMEHUE MO CUSbHOMY MOTTIOLWEHMI0 3MEKT POMArHUTHOM BOMHbI B CBEPXTEKy4YeM
renvn n3-3a o4YeHb Marnoi ero BA3kocTu! Takoe sABMNeHWe MOXeT BbIBECTW Hac Ha BbiSBMIEHWE YCIOBUWI
dhopMMpoBaHUS B NpMpoae YEepHbIX AbIp!
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Abstract: Commercial mediation has become a crucial component of the international commercial
dispute settlement mechanism. ICSID, the dispute settlement mechanism of the Energy Charter Treaty and
the dispute settlement mechanism of WTO all value the important function of mediation in the commercial
dispute settlement mechanism of investment. The efforts of United Nations Commission on International
Trade Law on the Draft of Convention on International Settlement Agreement Resulting from Mediation and
Model Law on International Commercial Conciliation will help to promote and apply international commercial
mediation in international commercial dispute settlement mechanism. China is establishing its international
commercial dispute settlement mechanism under the Belt and Road Initiative which expressively supports
to solve international commercial dispute via mediation and promote to establish a comprehensive dispute
settlement mechanism combining litigation, arbitration and mediation. However, the international commercial
mediation system of the dispute settlement mechanism under the Belt and Road Initiative still remains
to be improved. It is advised for China to promulgate its own laws on international commercial mediation,
accede to the Convention on International Settlement Agreement Resulting from Mediation to ensure the
effective implementation of the settlement agreement, encourage and support the professional international
commercial mediation institutions to participate in the dispute settlement under the Belt and Road Initiative
so as to perfect the dispute settlement mechanism under the Belt and Road Initiative and its legal system
on the international commercial mediation.

Key Words: Commercial Mediation, the Belt and Road Initiative, International Commercial Dispute
Settlement Mechanism

At the 51st conference which was held from 25 June to 13 July 2018, the United Nations Commission
on International Trade Law (UNCITRAL) passed the final draft of the Convention on International Settlement

Agreement Resulting from Mediation, which will be accepted by all countries in Singapore as of 1St August
2019. On one hand, the Conference passed the revised Model Law on International Commercial Conciliation,
and on the other hand, commercial mediation is clearly written into the “Belt and Road” international
commercial dispute settlement mechanism. On January 23, 2018, the Central Leading Group for
Comprehensively Continuing Reform of the People’s Republic of China held a meeting and passed the
“Opinions on the Establishment of the ‘Belt and Road’ International Commercial Dispute Settlement Mechanism
and Institute” (referred to as “Opinions”), and explicitly supported the settlement of “Belt and Road”
International commercial disputes through mediation and arbitration, and establishing a diversified as well
as efficient dispute settlement mechanism system linked with mediation and arbitration. How to incorporate
international commercial mediation into the “Belt and Road” international commercial dispute settlement
mechanism and establish an effective and convenient “Belt and Road” diversified dispute resolution
mechanism has become an important research topic.

I. Commercial Mediation in International Commercial Dispute Settlement Mechanism
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International law is a special legal system which is constantly developing and improving, which cannot
be separated from the development of human science and technology and the changes of international
relations. [1] In the field of international commercial dispute settlement, commercial mediation has become
an increasingly important component of international commercial dispute settlement mechanism. The role
of negotiation and mediation in dealing with international trade conflicts, inter-state conflicts, developing
regional cooperation and providing a promising future for mankind has been recognized by the world and
it is changing the traditional pattern which was dominated by power[2] Mediation has turned into
an irresistible trend, and it has become the preferred way to resolve cross-border international trade
disputes in all countries of the world. [3] The United Nations Conference on Trade and Development
(UNCTAD) released “Investment Facilitation: A Review of Policy Practices” in February 2017 and the “Global
Action Menu for Investment Facilitation” as an annex, among which the second action clearly includes the
need to establish a friendly dispute settlement mechanism, including mediation, to prevent and settle
investment disputes. [4] The “Belt and Road” international commercial dispute settlement mechanism should
refer to the design of the existing international commercial dispute settlement mechanism and draw lessons
from the existing rules and application of mediation procedures.

1. Meditation in ICSID

In order to resolve investment disputes arising from investments between countries and nationals
of other countries, the International Development and Reconstruction Bank, which was also known as the
World Bank, formulated the Convention on the Settlement of Investment Disputes between States and
Nationals of Other Countries (referred to as the “Washington Convention”) on 18 March 1965 and submitted
it to governments for signature and accession. On 14 October 1966, there are 162 signatory parties. [5] The
International Centre for the Settlement of Investment Disputes (referred to as “ICSID”) was established
under the Washington Convention to facilitate mediation and arbitration in the settlement of investment
disputes between State Parties and nationals of other State Parties and to govern any composition of the
State Party (or the State Party designated by ICSID). Any legal dispute arising directly from investment
between a party or institution and a person of another Contracting State shall be submitted to ICSID with
the written consent of both parties. China signed the Convention on 9 February 1990, and ratified
it on 1 July 1992 by the 26th meeting of National People’s Congress, thus formally becoming a member
of the Washington Convention. [6]

Chapter Il of the Washington Convention provides separate rules for conciliation, including the
request process, the composition of conciliation committees and conciliation procedures. Although ICSID
has set up a panel of mediators, and has separately stipulated procedures for mediation, there are not many
cases in which investment disputes between a country and the investors can be settled through mediation
in practice. In 2017, ICSID registered 49 new cases, which is the second largest amount in ICSID’s history.
However, all these new cases are subject to arbitration procedures. Up to 2017, ICSID has accepted 258
cases with 218 pending. It is the highest number of pending cases in ICSID history. Of the 44 cases
concluded by ICSID in 2017, 30 cases were arbitrated and only 14 cases were settled through conciliation
or terminated for other reasons. [7]

ICSID expressed its support for facilitating the settlement of investment disputes by mediation and
organized a series of forums or activities to promote people’s understanding of investor-state mediation.
However, it is obvious that more time will be needed to resolve investment disputes between investors and
countries through mediation in the future.

2. Mediation in the Energy Charter Treaty

The Energy Charter Treaty (hereinafter referred to as “ECT”) is a comprehensive framework treaty
system on energy cooperation in international law. It covers a wide range of fields such as energy trading,
energy investment, energy transit, energy efficiency, etc. ECT was signed by its member states in December
1994 and entered into force in April 1998. At present, 53 member states have signed and acceded to ECT.
[7] The purpose of ECT is to promote energy security by establishing a more open and competitive energy
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market while following the relevant principles such as sustainable development and national sovereignty
of energy resources. China became an observer of the Energy Charter Congress in 2001 and signed a new
declaration on the International Energy Charter in May 2015, which shifted its identity to a contracting
observer.

ECT mainly focuses on the following four aspects, including: (1) protection of foreign investment
based on the principle of national treatment or most-favored-nation treatment; (2) the principle of non-
discriminatory trading in energy-related materials, products and equipment based on WTO rules to ensure
reliable cross-border transmission of energy through pipelines, power grids, etc. (3) settlement of disputes
between contracting states, and settlement of investment disputes between investors and state parties; (4)
improvement of energy efficiency and minimization of the impact of energy production and energy use
on the environment.

Part V of ECT specifies on dispute settlement, including Article 26 (Dispute Settlement between
Investors and Contracting Parties) and Article 27 (Dispute Settlement between Contracting Parties). For the
settlement of disputes between the investor and contracting parties, ECT stipulates that the parties shall
first settle the disputes through friendly negotiation. If no settlement agreement can be reached within three
months from the date of the request, the investor in the dispute may choose and the contracting party shall
unconditionally agree (except for special reservations) [9] to resolve the dispute through litigation
or arbitration. Arbitration refers to: (1) submitting the dispute to ICSID for arbitration under the Washington
Convention, or arbitration under the ICSID Secretariat rules; (2) arbitration through a sole arbitrator
or special arbitration tribunal established by the International Trade Law Commission of the United Nations;
(3) according to the arbitration procedure of the Stockholm Chamber of Commerce Arbitration Court. With
regard to the settlement of disputes between the parties, the parties shall first seek to settle the relevant
disputes through diplomatic means. If the disputes are not settled within a reasonable period of time, either
party may notify the special arbitral tribunal established under ECT in written form to submit the relevant
disputes.

It is worth noting that Article 7 of ECT provides for a special mediation mechanism for disputes related
to energy transit transport. After using every means of dispute settlement between the parties, any party
may notify the Secretary General who shall notify all parties in such notification. The Secretary-General will
consult with the disputing parties and other relevant parties and appoint a mediator within 30 days upon the
receipt of the notification. The mediator must have experience in resolving disputes and cannot be a citizen
or a permanent resident of all parties concerned. The mediator will assist the parties to the dispute
in seeking settlement agreements or other solutions. If the mediator fails to assist in reaching a settlement
agreement within 90 days of his appointment, he/she shall recommend a dispute settlement resolution
or a procedure for achieving a settlement, and decide as of a date prior to the settlement of the dispute
provisional tariffs and other terms and conditions relating to the energy transport. Within 12 months
as of the mediator’s decision or until the dispute settlement date, the contracting parties will monitor and
ensure that entities in their areas of control or jurisdiction comply with the interim decisions, terms and
conditions of the tariffs mentioned above. Through the special mediation mechanism mentioned above,
when the dispute settlement mechanism is not explicitly stipulated in the contracts concerning energy transit,
the transportation of related energy products will not be interrupted by disputes, and thus will not result
in the expansion of losses. ECT has also formulated Rules Concerning the Conduct of Conciliation of Transit
Disputes on energy transit disputes, the latest revision of which was completed on 21 October 2015.

In addition to the ECT provisions listed above about friendly settlement or mediation, the Energy
Charter Conference passed the Guide on Investment Mediation on 19 July 2016 as a friendly approach
to promote the settlement of investment disputes through mediation. The Guide to Investment Mediation
consist of 14 parts. It mainly introduces the mediation process, matters which need special attention and the
role that the Energy Charter Secretariat can play in mediation, including: (1) the definition of mediation; (2)
mediation as part of ECT dispute settlement mechanism; (3) initiation of mediation; (4) assessment
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of mediation; (5) preparation of mediation; (6) roles of parties and legal representatives; (7) roles
of mediation rules and institutions; (8) selection of mediators; (9) basic rules of procedure; (10) initial
matters; (11) mediation procedures; (12) reconciliation; (13) implementation of reconciliation agreements;
(14) obstacles to reconciliation. The Guidelines for Investment Mediationreflect ECT’s emphasis
on mediation as a friendly approach to settle disputes, which is beneficial to both parties to resolve disputes
amicably and properly through mediation.

3. Mediation in WT O Dispute Settlement Mechanism

The WTO dispute settlement mechanism is based on the Understanding on Rules and Procedures
Governing the Settlement of Disputes, annex Il to the Marrakech Agreement Establishing the World Trade
Organization (hereinafter referred to as “DSU”). The DSU was established and came into force on January 1,
1995. The procedures of WTO dispute settlement mechanism mainly include consultation, mediation, expert
group, appeal, execution, retaliation, etc. Its characteristics are unity and compulsion. As of now, WTO has
164vmember states. [10] China joined the WT O on December 11, 2001.

Article 5 of the DSU defines mediation-related procedures, including good offices, conciliation and
mediation. The parties to the dispute may at any time request the initiation or termination of good offices,
conciliation and mediation. If the good offices, conciliation or mediation proceedings are terminated, the
prosecution may request the establishment of a panel of experts. If the parties have entered the procedures
of good offices, conciliation and mediation within 60 days as of submitting the request for consultation,
they must set aside a period of 60 days as of the date of submitting the request for consultation and the
establishment of the expert group for the process of good offices, conciliation and mediation. If the parties
to the dispute agree that good offices, conciliation or mediation procedures cannot resolve the dispute, the
claiming party may, within 60 days, submit a request for the establishment of a panel of experts. Even after
the establishment of a panel of experts, the procedures of good offices, conciliation and mediation can
continue if the parties to the dispute agree. Procedures of good offices, conciliation and mediation should
follow the principle of confidentiality, without prejudice to the rights and interests of the parties
in subsequent proceedings. The Director-General of WTO can assist in mediation, good offices as well
as conciliation and promote friendly settlement of disputes among members.

4. Singapore Mediation Convention and Model Law

The Singapore Mediation Convention will be signed and acceded by all countries as of August this year.
As a member of UNCITRAL, China has participated in the formulation of the Singapore Mediation Convention
and is expected to accede to it.

(1) Scope of application

The Singapore Mediation Convention applies to written settlement agreements reached by the parties
to international commercial disputes through mediation. Whether commercial disputes are international
or not depends on the following factors:

i. The place of business of at least two parties to a dispute settlement is established in different
countries; or

ii. The countries in which the parties to the dispute settlement have their places of business different
from: (a) the country in which most of the obligations under the settlement agreement are expected
to be fulfilled; or (b) the country which has the closest relation with the matters covered by the settlement.

It can be seen from the above that international commercial disputes need to have transnational
elements. Whether it is the place of business of the parties, the place where the obligations of the
settlement agreement are fulfilled, or the place where the international commercial disputes are most closely
related to, simple domestic commercial mediation doesn’t apply to the Singapore Mediation Convention.

The Singapore Mediation Convention, while defining the applicable object as international commercial
disputes, explicitly excludes civil disputes, including: 1) agreements aimed to settle disputes arising from the
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trading among the parties for personal, family or household purposes; 2) agreements related to family law
and inheritance law or employment act.

In addition, the Singapore Mediation Convention does not apply to: 1) a settlement agreement approved
by a court or concluded in relevant court proceedings or can be executed as a judgment in the country where
the court is located; and 2) an agreement that has been documented and can be executed as arbitration
award. If a party has applied or requested relating to a settlement agreement to a court, arbitral tribunal
or any other competent authority, the executing state may suspend the execution of the relevant settlement
agreement and may, at the request of one party, order the other party to provide proper collateral measures.

(2) Requirements for mediation agreements to be implemented

For a qualified settlement agreement, the parties have the right to request its implementation
in accordance with the Singapore Mediation Convention and the national procedural rules of the contracting
states, and shall provide: 1) a settlement agreement signed by both parties; 2) evidence showing that the
settlement agreement resulted from the mediation, including: (a) the signature of the mediator on the
settlement agreement; (b) the documents signed by the mediator indicating that mediation is conducted;
© certification issued by the mediation authority; or (d) any other evidence acceptable to the competent
authorities of the executing state.

According to the Singapore Mediation Convention, mediation refers to the process in which a third
person acts as a mediator and the parties try to settle their disputes amicably. In this process, the mediator
has no right to impose a solution on the disputed parties. It is very important here that the essence
of mediation is to settle disputes amicably and reach a settlement agreement on the basis of the parties’
willingness rather than the will imposed by the third party.

A settlement agreement must be in written form and can be transferred in any form, including electronic
means of communication, as long as it is accessible for future reference use. In case of a settlement
agreement reached by a party or mediator through electronic communication, the following two conditions
need to be fulfilled: 1) a method is used to identify the party or mediator and the intention of the party
or mediator by the information used in electronic communication; and 2) the method : (a) is both appropriate
and reliable for the purpose of generating or transmitting electronic communication; (b) has been proved
to have the mentioned functions of appropriateness and reliability.

In addition, the Singapore Mediation Convention does not require further qualifications of mediators
and mediation authorities.

(3) Circumstances of refusal to enforce a Settlement Agreement

There are two main situations in which the competent authorities of the executing country can refuse
to execute the settlement agreement. One is to refuse to execute the settlement agreement according to the
request of the other party, and the other is to refuse to execute the settlement agreement after
investigation. In the former situation, the other party needs to provide the following evidence: 1) one party
to the settlement agreement does not have the ability to act; 2) the settlement agreement to be executed
is invalid or changed due to specific circumstances; 3) the obligations in the settlement agreement have been
fulfilled, are unclear or incomprehensible; 4) granting a relief will be contrary to the settlement agreement; 5)
the mediator has seriously violated the mediation rules, without which the party would not have concluded
a mediation agreement; or 6) the mediator has not disclosed the circumstances which may give rise
to legitimate doubts about his/her fairness or independence, and the party would not have entered into
a mediation agreement had the information not been concealed.

There are two kinds of cases in which the executing state refuses to execute after voluntary review: 1)
granting relief would violate the public policy of the party; or 2) according to the law of the member state,
disputes could not be settled by mediation.

In respect of the refusal to execute the settlement agreement, the Singapore Mediation Convention
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adopted similar provisions as the New York Convention which also consists of two situations, 1) where the
other party provides evidence to refuse recognition and enforcement, and 2) where the competent
authorities of the implementing country refuse recognition and enforcement after initiation of investigation.
The refusal to recognize and enforce arbitral awards by the competent authorities of the enforcing country
after voluntary review is almost the same as that of the Singapore Mediation Convention, including: 1) under
the law of that country, disputes cannot be settled by arbitration; and 2) recognition or enforcement
of awards would be contrary to the public policy of that country. There are also many situations similar
to the Singapore Conciliation Conventionin which the other party refuses to recognize and enforce
an arbitral award by providing evidence, including: 1) the parties to the agreement are incapable of enforcing,
or the agreement is invalid under the applicable law agreed by the parties, or the law applied is invalid; 2) the
other party has not received appropriate notice of the appointment of arbitrators or arbitration proceedings,
or has not been able to defend for other reasons; 3) the dispute settled by the award is not within the scope
of the arbitration dispute or arbitration clause, or the decision of the award contains matters beyond the
scope of arbitration, and the matters within and beyond the scope may be separated independently; 4) the
composition of the arbitration institution or the arbitration procedure are inconsistent with the arbitration
agreement achieved by the parties or with the law of the country where the arbitration is located; (5) the
award doesn’t have force on the parties, or has already been withdrawn or terminated by the administration
of country where the arbitration is located.

(4) Model Law on International Commercial Conciliation

The Model Law on International Commercial Conciliation can be used as a reference for the formulation
of national laws on international commercial conciliation by various countries. It can also be used for
domestic commercial conciliation, but the relevant international words, paragraphs or wording need
to be deleted. The Model Law on International Commercial Conciliation mainly includes two parts: one is about
international commercial conciliation and the other is about international conciliation agreements.

The international commercial mediation mainly includes: the beginning of mediation procedure, the
suspension of limitation period, the number and appointment of mediators, conduct of conciliation,
communication between the mediator and the parties, information disclosure, confidentiality, admissibility
of evidence in other procedures, termination of mediation procedure, resort to arbitral or judicial
proceedings, and enforceability of settlement agreement..

As for the international conciliation agreement, its contents mainly include: definition, scope
of application, general principles, requirements for relying on the conciliation agreement, reasons for
refusing to grant relief, parallel applications or claims. The states may choose to apply this part beyond the
conciliation agreement reached through mediation, or the conciliation agreement only with the consent
of both parties.

Il. International Commercial Conciliation in the “Belt and Road” dispute settlement mechanism

China has received extensive international attention since it proposed the “Belt and Road” initiative
in 2013. China’s outbound investments along the Belt and Road has been steadily advancing in recent years.
In 2017, China’s enterprises increased investment in 59 countries along the “Belt and Road”, totaling 14,360
million USD, and signed new contracts for foreign projects in 61 countries along the “Belt and Road” with the
amount of 144,320 million, with a total turnover of 85530 million USD. [11] During the whole year of 2018,
China’s enterprises realized 15,640 million USD of non-financial investment in 56 countries along the “Belt
and Road”, which increased 8.9% over the same period last year, and a total of 89,330 million dollars [12]
in foreign contracted projects in 63 countries along the “Belt and Road”. However, with the further
development of the “Belt and Road”, various international commercial disputes are expected to emerge.
It is necessary to establish an effective “Belt and Road” international commercial dispute settlement
mechanism.

1. “Belt and Road” dispute settlement mechanism for international commercial disputes
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The formulation of the “Belt and Road” international commercial dispute settlement mechanism should
formulate a set of rules that apply both to trades and investments. The rules should emphasize the
combination of mediation and arbitration, maintain a high degree of transparency, respect the will of both
parties and take it as the principle of the dispute settlement institution. [13] In respect of the establishment
of the “Belt and Road” international commercial dispute settlement mechanism, a diversified dispute
resolution mechanism to promote effective docking of litigation and mediation and arbitration is the key.
Since the “Second Five-year Plan on the Reform of People’s Court’ puts forward “establishing a diversified
dispute resolution mechanism”, China has accomplished two most important leaps: first, to explore the
docking between courts and other non-litigation mechanisms, such as mediation, and to upgrade
it to a system recognized within all fields in China; second, a substitute plan to release pressure from the
courts has been upgraded to the strategic action of modernization of national governance system. [14]
According to the Opinions, the “international commercial dispute resolution mechanism” should play
an important role of mediation. For cross-border commercial disputes, the international commercial expert
committee of the court should firstly mediate in accordance with the voluntary principle of the parties and
make a mediation agreement. The Opinions support the domestic mediation institutions with qualified
conditions and international reputation to carry out international commercial mediation related to the “Belt
and Road” initiative, and support certain qualified law firms to participate in international commercial
conciliation so as to give full play to the role of lawyers in international commercial mediation. With regard
to the enforceability of the conciliation agreement, the conciliation agreement issued by the “Belt and Road”
international commercial mediation institution can be judicially confirmed by the people’s court to become
enforceable.

In order to serve and protect the construction of “Belt and Road” initiative and handle international
commercial cases in a fair and timely manner, the Supreme People’s Court of China adopted “The Provisions
concerning the Establishment of the International Commercial Court’ on June 25, 2018 (No. 2018 [11]), and
established the international commercial tribunal, which is responsible for hearing major international
commercial cases. [15] The Supreme People’s Court has set up a committee of international commercial
experts, and has selected qualified international commercial mediation institutions, international commercial
arbitration institutions and the International Commercial Court to jointly build up a dispute settlement
platform that integrates mediation, arbitration and litigation. Within seven days after the acceptance of the
case, the International Commercial Court may, with the consent of the parties concerned, entrust members
of the International Commercial Experts Committee or international commercial mediation agencies
to mediate. If the parties reach a mediation agreement, the International Commercial Court may prepare and
issue a mediation agreement in accordance with the law; if the parties request to issue a judgment, they may
prepare a judgment in accordance with the content of the mediation agreement. A mediation statement made
by the International Commercial Court shall have the same legal effect as a judgment upon signature and
receipt by the parties.

2. Weaknesses of the existing “Belt and Road” dispute settlement mechanism in international
commercial mediation

(1) Lack of arrangements of international commercial mediation system on the basis of international
conventions

The Opinions promote the establishment of “Belt and Road” diversified dispute resolution mechanism.
However, the Opinions itself is only a domestic regulatory document issued by the Central Leading Group
for Comprehensively Continuing Reform of the People’s Republic of China. It lacks the recognition and
support from the “Belt and Road” relevant countries. Compared with the international commercial dispute
settlement mechanism mentioned earlier, ICSID is based on the Washington Convention and currently has
162 parties; ECT is based on the Energy Charter Treaty and ICSID, the Arbitration Rules of International
Trade Law of the United Nations Commission and the Stockholm Chamber of Commerce Arbitration Court,
and the Energy Charter Treaty has 53 member states; DSU is based on the Marrakech Agreement for the
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Establishment of the World Trade Organization and related documents, and there are at present 164
members of the WTO. China’s current “Belt and Road” dispute settlement mechanism is still lacking the
support of both influential and international conventions. Therefore, the relevant international commercial
mediation arrangements are also limited due to the lack of international conventions, resulting in limited
scope of application.

In the future, the “Belt and Road” international commercial dispute settlement mechanism can be linked
to the Asian Infrastructure Investment Bank, the Shanghai Cooperation Organization, the BRICs and so on.
It will absorb the available dispute settlement resources and develop it as a new rule basis, and thus
formulate new rules according to the needs so as to form a new combination of old and new resources and
a new system of rules. [16]

(2) Lack of professional business support from international commercial mediation agencies

The effective “Belt and Road” dispute settlement mechanism and the arrangement of international
commercial mediation system require professional and internationally recognized mediation institutions
to provide professional support. There is no special commercial mediation institution as provided in the
legislations of China. Currently, Chinese law stipulates that commercial dispute mediation institutions include
courts, arbitration institutions, trade associations, administrative organs, and civil commercial mediation
institutions, etc. [17]At present, the Supreme People’s Court has set up the International Commercial Expert
Committee to provide mediation services for major international commercial cases. However, since
it is established within the Supreme People’s Court, the International Commercial Expert Committee may lack
of independence from the view of foreign parties. At the same time, according to “The Decision of the
Supreme People’s Court on the Appointment of the First Expert Members of the International Commercial
Expert Committee”, there are only 32 members in the Committee, and still lack of adequate and experienced
mediators.

(3) Lack of effective implementation of settlement agreements made by international commercial
mediation

As for the implementation of mediation documents, judicial confirmation is still the main approach
in China. The judicial confirmation system is a new system established by the newly revised Civil Procedure
Lawin 2013, and it is also a great achievement of the reform of the diversified dispute settlement
mechanism of the courts in China. [18] "The Opinions points out that the mediation statement issued by the
international commercial mediation institution can be verified by judicial confirmation of the people’s court
to be enforceable. The mediation statement made by the International Commercial Court of the Supreme
People’s Court has the same legal effect as the judgment after the parties sign and receive it. On April 10,
2012, the Supreme People’'s Court established “The Comprehensive Plan for Expanding the Reform
of Contradictions and Disputes Resolution Mechanisms Connecting Litigation with Non-Litigation”, which
stipulates that the agreement reached through mediation by administrative organs, commercial mediation
organizations, industry mediation organizations or other organizations with mediation functions shall
be confirmed when referring to “Certain Provisions of the Supreme People’s Court on the Procedure of Judicial
Confirmation of People’s Mediation Agreements”. However, how to realize cross-border enforcement is still
a great challenge even if the mediation statement has been confirmed by the judicial court of China.

lll. Advices and suggestions
1. Establishment of domestic laws on international commercial mediation

At present, China’s mediation laws mainly include the People’s Mediation Law promulgated in 2010 and
related laws and regulations. People’s mediation mainly refers to the activities of people’s mediation
committees to resolve civil disputes through mediation. People’s mediation committees are established
by villagers’ committees and residents’ committees, or by enterprises and institutions as people’s
organizations to mediate civil disputes according to the law. The People’s Mediation Committee shall not
charge any fees for mediating civil disputes. [19] It can be seen from the above that people’s mediation
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is mainly aimed at solving civil disputes rather than commercial disputes.

Referring to the Model Law on International Commercial Mediation adopted by UNCITRAL, China can
establish a Commercial Mediation Law for commercial mediation. The scope of application of the Commercial
Mediation Law may be not limited to international commercial mediation, but also include domestic commercial
mediation. The content of the Commercial Mediation Law can cover mediation procedures, mediation
agencies, mediators, mediation conducts, confidentiality, evidence recognition, validity of the settlement
agreement, requirements for judicial confirmation of the settlement agreement, reasons for refusal of relief
of the settlement agreement, parallel applications or requests, etc.

2. Accession to the Singapore Mediation Convention

China’s accession to the Singapore Mediation Convention will be conducive to the effective
implementation of the mediation agreement resulting from the “Belt and Road” international commercial
dispute mediation. As observers, China International Economic and Trade Arbitration Commission and Beijing
Arbitration Commission participated in the 51st session of UNCTAD. On September 19, 2018, the Ministry
of Commerce held a seminar on the Singapore Mediation Convention in Beijing. The conference concluded
that the Singapore Mediation Convention would provide a new way to resolve international commercial
disputes in a diversified way and enhance the enforceability of mediation agreements. At the same time,
it was expected to study relevant technical issues and clarify the relevant path of China’s accession
to Singapore Mediation Convention. [20]

It is noteworthy that China made a number of reservations when it acceded to the New York
Convention in 1986. According to the Decision of the Committee of the National People’s Congress on China’s
Accession to the Convention on the Recognition and Enforcement of Foreign Arbitral Awards, these
reservations include reciprocal and commercial reservations (excluding disputes between foreign investors
and host country governments). There are two kinds of reservations permitted by the Singapore Mediation
Convention. One is that the state or any government agency or any person acting on behalf of a government
agency serve as a party in the mediation agreement, who could declare the reservation and no application
to the Singapore Mediation Convention. The other reservation is that the applicability of Singapore Mediation
Convention depends on the agreement of both parties to the settlement agreement to apply. In case of the
two reservations mentioned above, Chinese government may raise the first reservation when it accedes
to the Singapore Mediation Convention and the second reservation only on the basis of reciprocity.
Otherwise, it will affect the validity of the settlement agreement under the Singapore Mediation Convention
in cases involving Chinese parties or other cases involving execution in China.

3. To encourage and support professional international commercial mediation institutions
to participate in the “Belt and Road” dispute resolution.

T he Singapore Mediation Convention regards the documents issued by the mediation institutions
as one of the most important evidences that the settlement agreement is generated from mediation.
If it is to establish a “Belt and Road” international commercial dispute settlement mechanism and promote
friendly settlement of the “Belt and Road” international commercial dispute through mediation, it is advised
to encourage and support professional international commercial mediation institutions, such as the Belt and
Road International Commercial Mediation Center (hereinafter referred to as “Mediation Center”). The
Mediation Center is under Beijing Retio Legal and Commercial Service Center for Belt and Road Initiative
(hereinafter referred to as the “Service Center”) , which is supervised by the Beijing Law Science Society and
registered at the Beijing Civil Affairs Bureau. The function of the Mediation Center is to assist the parties
involved in the dispute and settle the disputes through mediation. The Mediation Center is non-
governmental, independent, international and non-profitable. It has many experienced lawyers and experts
both within China and abroad as mediators. On October 14, 2016, the Judicial Reform Office of the Supreme
People’s Court designated the Service Center as a sub-program of the reform project of diversified dispute
resolution mechanism. On December 9, 2016, the Beijing Association for Alternative Dispute Resolution
awarded its membership plaque to the Mediation Center. On December 27, 2016, the Fourth Intermediate
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People’s Court of Beijing signed an agreement with the Mediation Center to carry out litigation mediation and
docking. A professional commercial mediation institution similar with the Mediation Center can effectively
promote the settlement of the “Belt and road” related international commercial disputes through mediation
and other diversified dispute settlement mechanisms. It will form an important part of the “Belt and Road”
international commercial dispute settlement mechanism.

In the future, with the establishment of the “Belt and Road” diversified dispute resolution mechanism,
it is suggested to set up a “Belt and Road” diversified dispute resolution institution such as “Belt and Road”
international investment dispute settlement center, and pay attention to the development and application
of mediation system in resolving investment disputes. [21] The " Belt and Road" international investment
dispute settlement center could set up a special mediator team, with the mediators mainly coming from the
“Belt and Road” related countries, supplemented by the mediators from the western developed countries,
because it is crucial for mediators to understand the status, culture and position of both parties in order
to conciliate the conflicting relationship of both sides. [22]
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XamunaynnuHa dnbBupa Anbb6epToBHa,

HayanbHUK LPUANYECKOTO OTAEN],

Y — OtgeneHue MNeHcmoHHoro hoHaa Poccuiickon ®epepauunn
no Pecnybnuke TaTapcTaH, r. KaszaHb,

E-mail: nayer@mail.ru

3apoxdeHue neHCUoHHO20 obecrnedeHuUs umeem aiybokue ucmopudyeckue KOpHU, U 8 Kaxdol cmpaHe
OHO MPoUCXo0usio 8 CcoomeemcmauU C KOHKPemHbIMU ycriosusmu. Yenosedyecmeo 0asHO 0CO3HAsO
HeobxodumMocmb oKalaHUs MoOMOWU 8CeM, KmO ucrbimbieaem HyxX0y o npuyuHe 6onesHu unu crnabocmu
rpeKknoHHo20 eo3pacma. [locmeneHHO 3aboma o0 MamepuanbHOM 6azonosyquu Oemed, uH8anuUdo8
U npecmapersbix cmaHosuachk HpPascmeeHHOU HOpMOU, rnokazamesem 300p08bsi 1106020 UUBUILU308aHHO20
obuwjecmea, obsi3aHHOCMbIO 20cydapcmea.

lMonumuka n0b0o2o coyuanbHo20 e2ocydapcmea, 8 mom yucrne Poccuu, HanpaeneHa Ha co3daHue
ycnosut, komopble obecrieyusarom OOCMOUHYI0 XU3Hb U JIUYHOCMHOEe passumue yesioseka. KoHcmumyuyus
Poccuu eapaHnmupyem npaea Ha mpyd u 30oposse nroded, ycmaHasnueaem MUHUMarsbHbIU pa3mep ornamal
mpyda, obecrieyusaem eaocydapcmeeHHyo noddepxKy cembu, MamepuHcmea, omuyoecmea U Oemcmaea,
UHeanudo8 U MOXUJbIX epaxdaH, pas3susaem cucmeMmy couyualbHbIX Ccnyx6, ycmaHaenueaem
eocydapcmeeHHble MeHcuu, nocobusi U UHble 2apaHmMuu couyuasibHoU 3awumel. 3Ha4YumesisHoe 8HUMaHue
80r1poCy rneHcUoHHo20 obecnevyeHusi Poccusi Hayana ydesniame 8 koHue XIX eeka. Omo bbirio 8b138aHO PpOCMOM
MPOMbIWIIEHHO20 Mpou3sodcmea U, Kak criedcmeue, yeesludeHuUeM [pou3so0CmeeHHO020 mpasmamu3ma
u npogbeccuoHarnbHbIx 3abonesaHull. B Poccuu neHCUOHHOe cmpaxoeaHue mpaduyuoHHO ba3upyemcs
Ha npuHyune «conudapHocmuy» MOKoSeHUl, m.e. 06po8obHOU omeemcmeeHHOCmMU MadWux MOKOSeHUU
neped cmapwumu, (UHAHCOBYKD OCHOBY KOMOPLIX COCMasstm (UKCUPOBAHHbLIE  OMYUCIEHUS
om 3apabommHodu rnnamsi pabomHUKOS.

KnioyeBble crnoBa: neHCMOHHOEe obecneyeHmne, 3akoHO4aTEeNbCTBO, UCTOPUS, MEHCUUN, BHEDIOLKET Hble
¢ OHAbI, NPaBOBOW CTaTyC

MpuBbIMHAsA Ha CEroAHALHWA OeHb CUCTeMa MEeHCUOHHOTo obGecrnedveHuss Ha caMoM Aerne umeeT
rmyGoKnue UCTOpUYEcKMe KOPHWU. M, HECMOTpPS Ha pasnuyusa B rnoaxodax, MeTodax, B OpraHu3aluoHHOM
0 OpMIEHNM, B OCHOBE €ero hOpM1pPOBaHNsA BO BCEX CTpaHax MMpa ecTb Hemano o6uero. O6LecTBo paHo
UMK NO3AHO NMPUXOOMUT K HEOBXO0AMMOCTU OKasaHNsA NOMOLLM TEM, KTO HYyXOaeTcs B Hell M3-3a GONesHn unm
MOMUMOTro BO3pacTa.

B Poccun nepeble 3a4aT KM NeHCUMOHHOTO obecneyeHnss BO3HUKNN Ans nogaepixku ywenuwmx co CJ'Iy)K6bI
B CBA3M C TMpPEKNoOHHbIM BO3pacTtomM WUNn paHean7| n 6GonesHen BOEHHO ChnyXxallnx. ObGecneyeHne
MM N UX CeMbAM NpeaoCTaBNIANOCE B BUAE 3eMellbHbIX HaAenos, NpUiTOB B CTApoOCTWH, OorageneH n T.4a.

B 1663 roay npu uape Anekcee MuxainnoBude paHeHbIM HasHavanucb «JevyebHble» [eHeXHble
BbIMNaTthbl, pasmep KOTOPbIX 3aBUCEN OT TSKECT U NOJYYEHHLIX YBEYUWA.

MepBble 3a4aTkM MEHCMOHHOTNO 3akoHoJaTenbCTBa MOXHO pasrnageTts B Mopckom Ycrase,
yTBepxgeHHoM 13 aHBapsa 1720 r. ykasom [letpa |. B aToM OoKymMeHTe onpedeneHo pasnuyve Mexay
NEHCUOHHbIM obecnevyeHVeM MOPCKUX YMHOB U NOAAEPXKOW UX BAOB U cMpoT. Ho AeHexHas nomolub
npeacTaBnanacb TOMbLKO TEM BAOBAM M CUPOTaM, KOTOpble He UMeNn Apyrnx 4oxodo.. Bckope aHanornyHoe
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MonoxeHne MNoABNAETCA AN YMHOB CYXOMYyTHbIX BOWCK, @ YyTb MO3Xe MNpPaBO Ha MEHCUID MOSIBMsieTCs
W'y rpaXKgaHCKMX YMHOBHUKOB, OCTaBUBLLMX CMyxGy no Bbicnyre net [1].

B 1827 roay B Poccumu 6bin u3gaH NeHCUOHHbIN YcTaB, 0606LWwatowmin Bce NoNoXeHUs O NeHCUAX ANs
CnyXxalmMx pasfnuyHbIX rpaxgaHckux BegomcTB. B 1869 rogy npuHUMaeTca oTAenbHOE MNEHCMOHHOEe
NonoXXeHne Ans BOeHHocnyxawux. lNMeHcMoHHoe obecnedeHue [pyrux crioeB HaceneHust GbIno genom
MECTHbIX OpraHoB U X039€eB OTAENbHbIX NPeAnpPUAT UNA.

B 1896 r. 6bin u3gaH yHUBepCanbHbIA YCTaB, COXPaHUBLUMIA NPEXHME CPOKM BbICIYTY ANS roCCnyxXalliux.
Mpn aTom npocnyxuslime 35 NeT nosiydanu nNpu OTCTaBke MEHCUI0 B pasmepe MoSIHOro rogoBOro oknaga,
Mo IO BUHHbIE 3apnnaTbl Ha3Ha4YyanMcb paboTHMKaM CO CTaxeM cryxobl 25 neT.

OpHoBpeEMEHHO C rocygapCTBEHHOM cucTtemMom B Poccun pasBnBaeTcsa U CUCT eMa HErocyaapcT BEHHOTO
NeHCUOHHOTo obecneyeHns rocynapcTBEeHHbIX cnyxalux. NepBble NEHCUMOHHbIE KacCbl CTPaxoBOro Tuna
NOSIBUNMUCb Ha >XenesHbix goporax. Mo ycraBaM BblgaBanmMcCb HECKONbKO BWUAOB MEHCUMI: OObIKHOBEHHbIE,
BOOBbW U cupoTckue. Boinnatbl o6ycnaBnuBannce pasmepamu 3apnnathl U NPOAOIHKUTENbHOCTbIO CyXObl
[2].

23 noHa 1912 roga 6bin NPUHAT UENbI pag 3aKOHOB:

— «O cTpaxoBaHun paboynx OT HeECHACTHbIX CIlydaeB Ha NPOU3BOACTBEY;

— «0O6 obecneyeHnmn pabounx Ha cny4vam 60nesHn»;

— «O6 yTBepxaeHun CoBeTOB MO Aenam CTpaxoBaHus pabounxy;

— «O6 yTBEPXOEHMN NPUCYTCTBUI MO AefiaM CTpaxoBaHus paboymnxy.

Takum oOpas3oM, NEHCMOHHasi CUMCTeMa Lapckol PoccuyM MNOCTEeneHHO WHTErpuMpyeTcs B CUCTEMY
9KOHOMUYECKMX OTHOLUEHUN N CTAHOBUTCS €e HeoTbeMNeMbiM 3neMeHTOM. Ho paspasusBliadca nepsas
MUpOBas BOMHA, SKOHOMUYECKNA KPU3UC, BbINIMBLUMECH B PEBOMOLUIO U IPaXaaHCKy0 BOWHY, HE NMO3BO MUK
BbICTPOUTb 3P EKTMBHYIO COLMaNbHYD MONMUTUKY U OCYLWEeCTBUTb AEWCTBEHHble Mepbl B COLMaNbHON
cthepe.

Mocne OkTsa6pbckon pesonouun B CoBeTcko Poccum npoBo3rnawaetcs MOJIHOE couunanbHoe
obecneyeHne Tpygsawmxcs BO BCeX Criydasix NnoTepu TpysocnocobHocTu. [ns BOMMOLWEHUS B XN3Hb 3TOMN
aeknapaumm ¢ 1917 no 1922 rogbl CoBeTCKMM MpaBUTENbCTBOM ObINO MpuMHATO Oonee cTta OekpeToB
N pacnopsixeHun B o6nactm coumansHoro obecnevyeHus.

B 1928 rogy onpenenstoTcss OCHOBHble MOMEHTbI MMEHHO MEHCUMOHHOTO o6ecnevyeHus: MneHcuu
yCTaHaBNMBaKTCS HE3aBMCMMO OT COCTOSIHMS TPyAo0CcnocoOHOCTU, onpegensieTca Bo3pacT Afs NOSyYeHus
MEHCUIA MO CTapPOCTU ANs MyxdiuH — 60 net, Ansa XeHWMH — 55 neT, cTax Npu 3TOM JOJIKeH Obin ObiTb
He meHee 25 neT [3].

MoctaHoBneHusmn CoBeTa  HapoAHbix komuccapoB CCCP  ObinuM  yTBEpXOEHbl  MeHcun
BOoeHHo cnyxawmm, a MNpesngnym BepxosHoro Coseta CCCP 26 nioHa 1941 roga npuHan Ykas «O nopsigke
Ha3Ha4YeHMs M BbIMNaTbl NOCOOUN CeMbSM BOEHHOCHYXalMX pPSA0BOro U MNajllero cocraBa B BOEHHOe
BpeMsI».

Mocne Benukoi OTeuyecTBeHHOW BOWHbI Obina npoBegeHa pedopma couumanbHoro obecneyeHus,
B XO[€ KOTOPOW NPUHATbI 3aKOHOA4aTeNbHble aKTbl, 3aKpenuBLLWE HOBbIE YCMOBUSI NPeaoCT aBfeHNss NEHCUI
n noco6un: 3akoH CCCP ot 14 uions 1956 roga «O rocygapcTtBeHHbIX neHcusax B CCCP», 3akoH CCCP
oT 15 uonsa 1964 roga «O neHcusix U NOCOOUAX YNeHaM KONX030B» U Ap.

3akoH «O rocygapCtBeHHbIX NeHCUAX B CCCP» yCTaHOBWUIT NOPAOOK HAa3HaA4Y€eHUA NeHCnn no CTapoctu
Ha obWwmnx OCHOBAHUNAX My>X4YUHaM, OOCTuUrinm 60 ner, npu obuwem crTaxe pa6OTbI He meHee 25 ner,
XeHLmnHam, gocturwmm 55 ner, npun crtaxe pa60Tb| He meHee 20 neT. 3akoHoAaTenem BblAENATCA BUAbI
neHcun no BO3pacTy, N0 MHBAnNMAHOCTK, NO Criydarkr NnoTepun KopmMmunbLa, Ha 00OLWMX U NbroTHbIX ycnoBusax,
3a BbICnyry ner. CpeJJ,CTBa Ha rocyoapCrBeHHoe NeHCUMOHHOe obecneyeHne 3aknagbiBanucb B OroaxeTe
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rocyaapCTBEHHOMO COLManbHOrO CTpaxoBaHWUs, KOTOPLIM B CBOK O4Yepedb SABMANCA COCTABHOMW 4acTbio
rocyaapcTBEHHOTO 6roaxeTa CTpaHbl.

CneunanbHbIMK OOKyMeHTaMun perynmpoBarnumcb neHCMOHHOe obecnevyeHne KOMNXO3HUKOB, pa6OTHI/IKOB
Hayku, nud, UMEeLWnx UCKN4YnTenbHble 3acnyrm nepen CCCP, a Takxe nepcoHalnbHble NEHCUN
peCI'Iy6J'IVIKaHCKOFO N MeCTHOro 3Ha4eHus.

Ho k cepeawuHe 80-x rogoB B CCCP B neHcnoHHOM obGecnevyeHun Bo3obnaganu ypaBHMUTENbHbIE
TeHOeHUUN, BbITeKaloLmne u3 oTCyTCTBUSI HENOCPea CTBEHHOW CBA3WN MeXay TPyAO0BbIM BKNAAOM U pa3Mepom
neHcun. MHoroe 13 Toro, 4To ObII0 3anoXeHoO B NEHCMOHHOM 3akoHoaaTtenbcTtBe CCCP, ycTtapeno, npuwno
B MPOTMBOpPEYME C peanbHOCTb0 U NEPECTano yaoBNeTBOPATb OCHOBHbIE MOTPEOGHOCT M NEHCMOHEPOB.

PagukanbHble npeobpasoBaHus B 3koHOomuke Poccum 1990-2001 . obycnoBunu npuHATMe
MPUHLMNMANbHO HOBbIX 3KOHOMMYECKMX W MPaBOBbIX peleHun B cdepe neHCMoHHOro obecnevyeHus,
HanpaBeHHbIX Ha YBENNYeHe YpOBHS MaTepuanbHoro obecnevyeHms NeHCMOHEPOB.

3akoH PCOCP ot 20 Hosa6psa 1990 roga Ne 340-1 «O rocynapctBeHHbIX neHcusax B PCPCPy, NpuHAT b
ANS pelueHns 3TON 3agayvun, co3gan equHyo CUCTeMy MEHCMOHHOTo o6ecnedyeHns He3aBUCUMO OT XapakTepa
TPYAOBOW N MHOW 06LLEeCTBEHHO-MOMNE3HON AeATenbHOCT U, Obin HaNpaBfeH Ha NoBbILEHNE YPOBHS MEHCUI
N NMUKBMAALMIO UX YPaBHUTEMbHOCTU, AMd hepeHymaLmno pasMepa NEHCUA C y4HETOM MPOAO0JIKUT ENIbHOCT U
TPYAOBOro craxa. bbinn BBeaeHbl CTpaxoBble B3HOCHI, KOTOpble cobupanucb B [leHCMOHHOM doHAae
PC®CP, He Bxoaunnu B hegepanbHbil 6104XET U HE MOANEXanu U3bATUIo.

Ho B yCcnoBuax yFJ'Iy6J'IF|IOLL|,eFOCF| OKOHOMMYECKOIO Kpu3nca, pe3Koro cCkKadka uUeH, NoCTOAHHO
MeHsLencs cutyaummn B CTpaHe 3agayn 3TU TaK U He Obinu OOCTUIHYThI, pa3mMepbl neHcumn
KaTaCTpOd)I/I‘-IeCKI/I HEe NMoKpbiBanun I'IOTpe6HOCTI/I HaceneHunAa.

Heob6xoaumble npegnochinkym pedopMUPOBaHUS CUCTEMbI MEHCUMOHHOTO obecnevyeHns B Poccuu
cnoxunucb nuws B 2001 rogy.

HoBas moaenb NMEHCUMOHHOW CUCTEeMbl A0MKHA Oblna UCKMIOYUTbL HeOoCTaTKu npe>xHero NeHCUMOHHOTo
3akoHOo4aTeNbCTBa, npeaocCtaBuUTb couunarnbHble rapaHTumn obecnevyeHHO CTapocTtu ana
HU3KOOMNMavymBaemMblX rpaxgaH u obecneynTb 3aBUCMMOCTb pa3mMepa neHCnun oT pas3mMepa 3apa60TH0171 nnaThbl
AN BbICOKOONMNa4YMBaeMbiX, 00ecnevYnTb peryndapHoe noBbilleHUWE pa3mMepa MNeHCun neHCnoHepam
n Sq)q)eKTVIBHO y4ynUTbiBaTb NEHCUOHHbIE obsa3arenbcTBa nepen HblHe pa60TaIOLL|,VIMVI rpaxxgaHamMmu.

MexaHnM3MOM Ans pelueHns AaHHbIX 3a4ay AOMkHbl Obinm ctaTh: PeaepanbHbin 3akoH oT 15.12.2001 .
Ne 167-®3 «O6 o6s3aTenbHOM NEHCUOHHOM CTpaxoBaHun B Poccuiickon ®epepauunmy», PegepanbHblii 3aKoH
oT 17122001 r Ne 173-®3 «O Tpygosbix neHcuax B Poccuinckon Pepepauun», PenepancHbolid 3aKOH
oT 15.12.2001 r. Ne 166-®3 «O rocygapcTBeHHOM NMeHcMoHHOM obecneveHun B Poccuiickon ®epepaummy,
depepanbHbii 3akoH OoT 01.04.1996 1. Ne 27-®3 «O6 uHguBugyansHOM (MEpPCOHN MLMPOBAHHOM) y4eTe
B cucteme o6a3aTenbHOro NEHCMOHHOTO CTpaxoBaHusi», PegepanbHbli 3akoH oT 07.05.1998 r. Ne 75-93
«O HerocygapCTBEHHbIX MEHCUMOHHLIX oHAax», PegepanbHbii 3akoH oT 24.07.2002 r. Ne 111-93
«O6 wuHBecTMpoBaHWWM CpeaAcTB And  (UHAHCUPOBAHWS HaKOMMTENbHOW YacTu TPyoOBOW MNEHCUM
B Poccunckon depepauuny», ®epepancHoii 3akoH o1 31.12.2001 r. Ne 198-®3 «O BHECEHUM AOMNOMHEHUN
n unsmeHeHun B HanoroBbin kogekc Poccuickon Pegepaumm U HeKOTOpble 3akoHoAaTefbHble aKThbl
Poccuickoin degepaumm o Hanorax n cbopax».

OaHako u yepes3 gecatunetme neHCMoHHada cucrtrema Haxoawunacb B 3aBUCMMOCTU OT TpaHC(bepTOB
n3 cbep,epaanoro OroaxeTa, npeanpuHATble YCUna He BbITUIUCL B GQJQJGKTI/IBHI:IVI M caMOOOCTaTOYHbIN
MEXaHU3 M.

B pesynstate c¢ 1 gHBaps 2015 roga B Poccunm Havan pencrBoBatb degepanbHblii 3aKOH
oT 28.12.2013r. N2 400-d3 «O cTpaxoBbIX NEHCUAX», KOTOPbIA BBOOUT HOBLIN MEXaHU3M ONpeaenieHns npaea
Ha CTpaxoBYK MEHCUIO U HOBBLIN pacyeT pas3mMepoB MEHCUU, B YACTHOCTU, HEOOXOAUMBIA CTax AN Bbixoda
Ha neHcuilo yBenuumBaeTcsa noatanHo ¢ 5 oo 15 net. TpyaoBasd neHcnsa No CTapocTu TpaHcd opMupyeTcs
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B 2 MNEHCUu: CTpaxoByO NEHCUK N HaAKOMUTENbHYKO NEHCUK, KOTOpble YCTaHaBIMBAKOTCA OTAESIbHbIMU
3akoHaMW.

B HOBbLIX MpaBunax pacyeTa MNeHCMU 3acYUTLIBAOTCS B CTaX TakMe couManbHO 3Ha4Yumble Nepuogbl
XWU3HU YernoBeka, kak cpoudHas cryxGa B apmuu, yxop 3a pebGeHkoM, peGeHKoM-MHBaNMaoMm, rpaxaaHuHoOM
cTapwe 80 neT. 3a 3T, Tak Ha3blBaeMble «HECTpPaxOBble Nepuodbl», MpUcBauBalTCs ocobble rofoBble
k03 ML MEHTbI, ECIIN B 3TU NEpUoabl rpaxkaaHuH He paboTarn.

MpMMeHeHNe 3TUX MexXaHW3MOB, peanu3auuio UX Ha npakTuke obecneymBaeT [leHCUMOHHBLIA oHA
Poccuinckon denepaumm, cosgaHHbii B hopmMe rocynapcTBEHHOTO BHEOOAXETHOrO dhoHAa.

B cooTBeTcTBUMN co cTaTben 10 BrogxeTHoro kogekca Poccuiickon ®enepaummn GlogxeTHas cuctema
Poccunckon ®epepaumm BkmodaeTr B cebs OoaxeTbl roCyLapCTBEHHbIX BHEOAXETHbIX (OHAOB.
focynapcTBeHHble BHeGOXETHble (POHAbI — 3TO LeneBble LEeHTpanM3oBaHHble POHAbl (PMHAHCOBLIX
pecypcoB, obpa3syemble BHe depepanbHoro OtoaxeTa um 6toaxeToB cydbbektoB Poccuiickon Pepepauun.
OHun hopmmpytoTcst 3a cHeT o6a3aTenbHbIX NaTexen PUaNYEecknx n PU3NYECKMX Uy, B LLeNsSx peanusayum
KOHCTUTYLMOHHBIX MpaB rpaxaaH Ha NeHcnMoHHoe obecneyeHune, couuvanbHOE CTpaxoBaHWe, couumanbHoe
obecrneyeHne, oxpaHy 300pOBbsS U MeAULMHCKYyIO nomoub. BHebGioaxeTHble ¢doHab o06pasylTcs
B COOTBETCTBUM C 3akoHoAaTenbcTBOM Poccuiickon ®eaepaumm, KOTopoe onpefensieT Takke U nopsiaok
pacxogoBaHMA CPeacTB  3Tux (OHOOB, KOTOpble HaxoasTca B degepanbHOM COGCTBEHHOCTW.
OpHOBpPEMEHHO cpefcTBa rocynapCTBeHHbIX BHEDOOAXKETHbIX (DOHA0B HE BXOAAT B COCTaB OHOAXETOB BCEX
ypoBHel 6toaxeTHoM cuctembl Poccuiickon ®egepaunm n u3baTuo He nognexar.

locynapcTBeHHble couuManbHble BHEOGKOXeTHble hoHAbl BkMoYaloT [eHCMOHHbIM oHa PP, doHa
coumnanbHoro ctpaxoBaHust PO, degepancHbin poHA 0653aTenbHOr0 MegULIMHCKOTO CTpaxoBaHus PO.

MpaBoBown ctatyc lleHcnoHHoro ¢doHaa PP onpegeneH lNonoxeHnem o [NeHcMOHHOM doHae PO,
yTBEpPXOEHHbIM MocTaHoBneHnem BepxoBHoro CoBeta P® ot 27 pekabps 1991 roga. lMeHCUMOHHbIN
doHg PP cosgaH B Lensx rocygapCTBEHHOTo YnpaBlieHUs (UHaAHCAMU MEHCUMOHHOTro obecneyeHus
B Poccuiickon ®depepaumm n nopumHaetcs [lpasuTensctBy P®, HenocpeaCTBEHHY KOOPAWHALMIO ero
neaTenbHOCTU ocywecTBnsaeT MuHUCTepCcTBO Tpyda M couunanbHow 3awutbl PO. BiogxeT lNeHCMOHHOTO
doHOa exerogHo yTBepXadaeTcsa BbICLUMM 3akOHOAATernbHbIM OpraHom CTpaHbl, a cpeacresa ¢oHaa
SIBMSIOT CA roCcygapCTBEHHOM COOCTBEHHOCTbIO.

®oHO couuanbHOro crpaxoBaHusa P® cosgaH Ans uUHAHCMPOBAHUSA PacxodoB MO COLMansHOMy
cTpaxoBaHuio. Ero MCToUYHUKaMK CryxaT CTpaxoBble B3HOChI paboToaarteneit; CTpaxoBble B3HOCh! rpaxaaH,
3aHMMaIOLLMXCA NPEeanPUHUMATENbCKOW [EeATeNbHOCTbIO; CTPaxOBble B3HOCLI psfa KaTeropuit rpaxmnaH
N MHble O0O0XO0Abl. AKKYMYNMpPOBaHHble Takum 06pasoM cpedcTBa HamnpaenalwTCcA Ha BbinnaTy nocobui
Mo BPEMEHHOW HEeTpyAoCnocoGHOCTM, GepeMeHHOCTM M poaam, Mpu poxaeHun pebeHka, no yxony
3a peBGeHKOM M UHbIE LIeNN COLManbHOro CTpaxoBaHUs.

B cooTBeTcTBUMM ¢ 3akoHOM P® «O meauumHCKOM CTpaxoBaHuu rpaxgaH B Poccuinickon degepauunmn»
oT 29.11.2010r. Ne 326-®3 cos3gaHbl epepanbHbii U TepputopuanbHble GOoHAb 06s3aTenbHOro
MEAULMHCKOTO CTpaxoBaHus. Ho npaBoBble OCHOBbI MEAMWLMHCKOTO CTpaxoBaHus Obinyv  3anoxeHsbl
noctaHoeneHnem BepxosHoro CoseTa Poccuiickon ®egepauum ot 24.02.1993r. Ne 4543-1, B cOOTBETCTBUK
C KOTOpbiM (pOHO SABNAETCH CaMOCTOSATENbHbIM FOCYAAPCTBEHHbIM HEKOMMEpYeckuM UHAHCOBO —
KpeaWTHbIM y4pexaeHuem.

Jloxoabl 1 pacxofbl Kaxgoro rocygapcTBeHHOro BHebOlaxeTHoro cdoHaa obpasyoT ero Grogxer,
npegHa3HavYeHHbIn ansa guHaHcoBoro obecneyeHns 3agay M BbINOMHAEMbIX yHKUMIA. MpoekTbl 6loaxeToB
rocyaapcTBEHHbIX BHEOAXETHbIX (DOHAOB COCTaBMAKTCA MX OpraHamMu ynpaBrieHWst U npencTaBnsiTCcs
B OpraHbl UCMOMHUTENLHOW BNAcTU, KOTOpPble NepegatrT MX Ha PacCMOTpPEeHUe 3akoHo4aTerbHbIX OpraHoB
Bnactu. OHKN NpencTaBnaTCA OQHOBPEMEHHO C MpOEKTamyM COOTBETCTBYHOLWMX OIO4XETOB Ha o4yepeHON
UHAHCOBLIV rog.

BioaxeTsbl (be,qepaanblx BHEO 0O KeTHbIX (*)OH}J,OB BbIHOCATCA Ha pacCMOTpeHUe n yTBepxaeHune
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depepanbHeiM CoGpaHvem v NprHuMatoTcsa B hopme dhedepasbHblXx 3aKOHOB 04HOBPEMEHHO C MPUHSATUEM
3akoHa o deaepansHoM GrogxeTe, a GlO4XKETbl TeppUTOpPUanbHbIX TOCY4aPCTBEHHLIX BHEGIOOXETHbIX
b OHA0B BLIHOCATCA Ha pacCMOT peHne OpraHoB BnacTu cyGbekToB Poccuitickoit depepauuu.

Otyer 06 wucnonHeHun OGtogxeTa degepanbHOro rocygapCTBEHHOrO BHebOlogxeTHOro doHaa
COCTaBNsIeTCA OpraHoM ynpaeneHus doHaa v npeactasnsdetcs [NpaButensctBom P® Ha paccmoTpeHuve
n yTBepxaeHune NocygapcteeHHon flymon n Cosetom ®eaepaunn B popme dpegepansHOro sakoHa.

KoHTponb 3a wucnonHeHWem O6HOLXKETOB rOCy0apCTBEHHbIX BHEOHMAXETHbIX (OHOOB BO3JIOXEH
Ha opraHbl, obecneyMBawLe KOHTPOSMb 3a WCMOSIHEHMEM OlOAXETOB COOTBETCTBYIOLWEIO YPOBHS
OroaxeTHOM cuctembl PP, Takum opraHom B Poccumn siBnseTcs CyeTHas nanara.

Takum 06pa30M, CTanOBOI7I npuHUMN NeHCMOHHOro, couuarnbHOro U MeguunHCKOTro obecne4vyeHuns
onpegenun CbOHD,bI B Ka4dyecCTBe CTpaxoBLUMKOB, aKKyMynmpyrwmx un nepepacnpenendrnx ctpaxoBble
cpencTtBa 3acCTpaxoBaHHbIM NnLaM Nnpu HacTynneHnn CT paxoBbiX Clly4daes.
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MHBeCcTULUOH Kapopnap Kadysn KMnuvw Me3oHnapu, IoMMxaHuHr
Xa€TUAITUrM Ba FOPU3OHT pexxanawTupuw Macananapm

M.M.dapgaxoHoBa
AHgMU
OOLEeHTN,uKkTnco dpannapm Homsoam

AHHOTauua — Makonaga WHBECTUUMOH Kapoprnap kabym Kunuwpaa WHBECTUUUS ToinxanapuHu
Gaxonall, TaxJmn KANuLW, TaHall Ba aManra o LWMPULLHWHT UIIMUIA acocnaHraH hynnapu kypcatuo GepunraH.

Kanut cysnap- vHBecTuuuMs, nonuxa, NUKBUANUAKK, UWNad Ynkapuwl akTuBnapu, KopnoparwuBs,HapX,
abcanioT, Xopui, 4OMMUIA Hapxnap, MONUSBUI pecypcriap, MapkeTUHr KOHLEeNUMsSCHU, OUCKOHTNaLT Mpurax
donaa.

Pecnybnukamns [lpesmpgeHtu L.MMup3aunées Onuii Maxnucra MypoxaaTHomacuaa Bus dakar
MHBeCTMUMANAp >anbd kunuw, sHM uwnab Yukapuw  KyBBaTNapuMHM uwra Tywupuw xmucobuaad
MKTUCOANETUMM3HN Xafan puBOXNaHTupuwra aspuwamns geb" [1] Tabkugnad ytaunap. Wy HykTam
HasapgaH onnb KaparaHMMu3ga, MHBECT MLMOH Kapoprnap Kadyn KUnuw Me3oHnapu, O MMXaHUHT XaéT unnmru
Ba FOPU3OHT pexanawTupuw mMacananapuvHu aTpodnuya unMuin xumxaThaH ypraHuw Ba KOpXOHanapHUHI
amanui paonmmaTura Tagobuk aTuLW Wy KyHHUHr gon3apb Basud anapugaH 6upu xucobnaHagw.

Kanutan «kynvwpga donga wHBECTMUMS KapoprapuHuHr 6ow  me3oHn 6yncaga, y caHoart
WHBECTULUANAPUHUHT OupaaH-6up nynn xucobnaHMamaun, YYHKA MOINUSABUA PECYPCNapHUHT TYPnu Xun
KMMMaT N1 KOFo3napra xam xonnatl (ConuLL) MyMKUH.

Bupok caHoaT nouMxanapuHWHI TEexXHWK-UKTUCOAUN acocnawnapugars mMakcagnap unynugarm
WHBECTULUANAaLW, HadakaT pecypcrnapHUHr y30K MyggaTra, Kynunuwm dponga onuwira WyHanT MpuUnraHnumm
cudatumga, GankM NUMKBUONUIMKHUHT uwnad 4dukapuwl akTuMBRapuga yarapTupunuwm cudpatmga  xam
aHuknaHagw.

CaHoaT wuHBecTuuusAnapu 6yinya Kkabyn KunvHaguraH xap KaHgal kapoprap WHBECTULUS
NonxanapuHUHI yMyM1in amanra oLwmnwm 6unaH 6ofnuk 6ynraH Kyiingarm Me3oHapra acocnaHagu:

1. MXKTUMOUN- UKTUCOAUN MyxWUTra Taannyknu NoMMXaHWHr acocui (koprnopaTuB) Makcagu GunaH
PUBOXXMNAHTMPULL MakKcagiapu ypracuaa x03uMpri Ba KeMUHIM gaBp MoOoWHMA4a KaHganamp 6ynmwm MymKuH
OynraH Kkapama- KapLUUIIMK Maexyammn?

2. NoWinxaHWHr Makcagura apuvlLML YYyH TaknMg KUIIMHraH folinxa Ba MapKeTUHr CcTpaTerusnapu
KaH4anuk MyXUMnuru, HUMa yYyH Taknud KWIUHraH cTpaTeruss TaHnmaHgu, MykoGun crpartervsinap xam
abTuUGOpra onNMHraHMmn?

3. JlonuxaHuHr TapKI/l6I/1, AbHU nounxa aHgo3acu MapKeTUHr KoHuenuuacu, LWyHUHIOeK KOpPXOoHa
TaHMnaraH >XOoWnawuwl >XOWW KaH4yanuk nounmxa cTparternacura Ba Tanab KunuHrad pecypcnapuHuUHr
MaBXygnurura moc Kenagn?

4. Nonnxa UKTUCOOMIN pecypcriapHM camapanu uwnaTta onagumu, Nnoiuxa ydyH Tanabd kunuHagurad
acocuit pecypcrniapHm ULINaTULLHUHT 3HT AXLWIW BapuaHTnapy 6opmm?

5. ﬂOI7II/Ian'IaLIJTI/IpI/IJ'IaéTFaH 6apqa WHBECTULMNOH wuwnabd YMKapull Ba MapKeTUHr XapaxXaTtnapu
MLWOHYNNINUK OapaXacngamm Ba MyBOdJI/IK KenagutraH 4yerapara arammn?

6. Ilonnxa xaéTunUrMHWHI xap KaHgan gasBpuga TynaHaguraH MONUABWUA MaxOypusiTnapHu 6axapuiu
YYYH MUNWUIA Ba XOPWXWUA BamoTa GunaH eTapnuya TabMUHNaHraHMm — 6apya MHBECTULMA XapaxaTnapu
KanuTanHWHI MaBXyanuru 6unaH aHuKnaHyB4M MONMSBUIA Yerapanapaa éragummn?

7. XXamrapunraH xap WUNIUK Ba OUCKOHTNAWTMpunraH c¢oiiga ropusoHT pexanawTupuwra noivxa
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Tapkbu Ba MabnymoTrnapHu Gaxonawgarym xaTonapra, UHGNAUUSTa, HapxnapHWHT HUCOWIA Y3rapuwura,
LUYHUTHIOEK Mra anokagop MyxMTHUWHE yarapuwura ( pako6artyunap, uctebmonyumnap, 603op, Mon eTka3und
GepyBuunap Ba xamoaT cuécaTura) KaH4yanuk cearvp, pean nyn KMpUM-KUKMmiapu Ba Tervwnm cod gorga
TapkuGu MHBECTOpPRap Ba MOJIMAYMNAPHUHT Ky3faraH Makcaanapu MUHMMman Tanabnapura mMoc kenagummn?

8. Pucknap maBXy4 LapouTa yrnapHU HasopaT Kunuw éku 6olkapul y4yH KaHgam ctparterus aman
Kunagun?

9. PucknapHuHr monusBWMMA HaTwxanapra kaHgaw, AbHW ynap y3um OwnaH ©Owupra WHBECTMLMWOH,
MapKeTMHT, nwnabd Yyvkapuv Ba MONMUSABUIA XapaxkaTrnapra Kylummya xapaxartnap onub kenagumm €ku NyKmu,
€ 6ynmaca, KyTunaéTraH mwnabd YymKkapuLl, CoOTULL XaXMUHKW, COT UL HaXNapuH1 nacanTt upagumm?

MHBecTnumna daonmatn cybbekTnapu MWHBECTMUMANAW Xxakuga kapoprap kabyn kunaétraHga
NONNXanapHUHT PUCKINIIUIVHNA, MaHGanapHUHT X0 puii KNAMAT UHWU, MyKOG 1N MMKOHUAT Napra Kypa nonmnxaHuHr
x03nbagopnurnHm abTMbopra onuw no3mm. Y 6yHaanm kapopra pMckHUHT Makbyn gapaxacuga KyTunaétraH
AapoMagNUIMKHUHE Taxnunu aocupga kenagu. Wy Hapca MyxuMmKM, nHBecTuumsinall xakuaa kapop kabyn
KWNnHap 3kaH, acocui 3bTUOOp pUCKIapHM Ba Kenrycu WHBECTUUWS [apoMagnunuruHn xmucobra ona
6unuwra kapatunuwm 3apyp neb xucoobnanmms.

MHBecTuumMsanaw Tyfpucuga kapop Kabyn KumuW Y4yH YypraHunaétraH mabflyMoTNap Maxmyacwu
KyiivparinapgaH Tawkun TonraH 6ynuwm nosmm:

— nonxa makcagnapu, YHUHT MymmKanui, UKT MCO ANA MyXUT ;
— MapKeTUHI MabnymoTrapu ( CoOTULL, pakobaT MyxuTu, COTULL AacTypu Ba Hapx cuécaTu);
— MOAAuWIi Xxapaxartnap;

— MexHaT, 00-xaBo, MXXTUMOMIA Ba GOLLKa OMUINapHM xMcobra onraH xonga KopXoHaHUHT Ko Mnallys
KOWN;

— Kypunui vnapm Tyfpucuga MabiymoT;

— vwnab YnKapuLHM TaLKkui Kunuw Ba 6o LwKapuL;

— kagpnap macanacu;

— NOWMXaHN TaLlKUN KUNWLW xanBanu;

— NoMxaHn amanra oLwmpuLl AaBpu 6yrvya MOMUANALUT UPULL XaXKMK;
— nouimxa camapago pruruHm 6axonadw.

MonusiBuiA Taxnun xapaxartnap Ba gapoMagnap, akTMBrap Ba naccuenap Oynuya Termwnm Tuxopar
MabnymMoOTNapHU (WYHMHIEK TEeruwnu MONUSIBUM pecypcriap, XM3maTtnap Ba ToBapriap OKMMU xakugaru
MabymMOTapHU) TU3MMIU TacaBBYp STULW Ba KaWTa wwawra acocnaHagu.Xyxanvk aonmaTn Taxaunm
TU3NMK Xap 4OUM KOPXOHAHUHI MOJIMSIBMIA X0NaTuHN, SbHN BanaH xucoboTnapugarm akTMB Ba NaccyMBriapu,
xapaxatnap, Maxbypuatnap ( xucoboT gaepuagarn) Ba cod papomag bymmya xmcoboTpa kKypcatwunraH
JapomMagnapHu akc aTTupaaun. byHgaH Tawkapu, 6y xucob Tu3umuM uMwnab uYukapuw Ba MapKeTUHr
XapaxaT napvHM aHuKnaw y4yH xam Myxumaup, sbHu cod gapomag Gymmnya xucoboT Ty3uwga, WyHUHIGEK
camapanu MOJUSIBUIM pexanalwuTMpuLl, MaxcyrnoTra 6ynraH Hapx KanbKynsuuscyu Ba xapaxaTlapHu HasopaTt
KWW YYyH 3apypamp.

Jlonnxa 6ynnya uctebmon aTunaguraH pecypcnap Ba uwnad ymkapunrad dusuk Wwaknra ara Ba 6yHaa

Hapxfiap yNapHUHT KUiMaT napyiHu KypcaTuwaa uwnaTtunagu.

YMyMaH onraHga, TexHUK- MKTUCOAMWA acocnawgars makcagnap YYyH Hapxnap 6yniuda ropusoHT
pexanawTupuwaarm uwnad 4vukapunaguraH MaxcynoT Ba WUCTEbMON 3TunaguraH pecypcriapHUHr pean
WKTMCOLUIA KMAMAT UHKU KypcaTunb 6epuin nosmm.

Hapxnap ( 6axonap) Typnu xun nynnap 6unaH aHMKnaHuWmM MymkuH, 6y Kynngarmnapra 60fnvK xonga
03 6epagu:
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— 6030p ( aHuK) ékn xyd EHa ( HoaHuK) Gaxonap dunan;

— abcantoT ékn HUcbun 6axonap 6mnaHx;

— Xopwui Ba goMuin 6axonap 6unaH;

By Hapxnap HMMaHW aHrmaTagun Ba ynap MoNMsSBUIA Taxnunga kaHgan uwnatunagn?

Bosop Gaxonapu éku aHuK Hapcanap — 6y Tanab Ba Taknud éku aaBnat TOMOHWAAH aHUKNaHUWKOaH
KaTbu Hasap 6030pAaa to3ara YmkkaH Hapxnap, 6olwkaya cy3 6unaH anTraHga, 6y wyHaan Hapxnapku, 6yHaa
KOpXOHa ulLnaTunaguraH pecypcrnapHu cotub onaaun Ba MaxcynoTHM coTaau.

Monuasuii Taxnunga 603op Hapxnapu vwnatunaguJiekmH xapaxaT Ba gapoMaanapHu WKTUCOoAWA
Taxmn aTuw 6ockmunaga 6030p Hapxnapu Mwnab YnkapunraH MaxcynoT Ba uwnaTunagurad pecypcnapHuHr
pean UKTUCOAMN KMAMATUHWM akc 3TTupa onagummn? Arap wyHaan 6ynmaca, sbHu 6030p Hapxnapu 6y3nd
KypcaTtunraH 6ynca, 6yHaan xonga MKTUCOANIA Taxun y4yH xyd EHa (HoaHWK) Hapxnap nwnarunagu.

AGconoT Hapxnap — Oup MaxcynoT kKuAMaTtuHM abcanoT nyn mukgopuaa kypcatub 6Gepagw,
Oy BakTOa HMCOUM Hapxnap YHWHI KMAMaTy opkanu Gollka MaxCynoTHWHI KMAMaTuMHK kypcatnb Gepagwu.
MacanaH, 6up ToHHa KYMUpHUHT abcantoT Hapxu 100 MUHT CyM AenuK, Hed THUHT 9kBMBanNeHT mukaopu 300
MUHT cym.ByHaa KYMMPHUMHT HMCOWA Hapxu HedTra kamTa xucobnaHraHga 0,33 koaduUEHTHM Xxocun
Kunagu, 6y aeraHu He THUHT HUCOUIA HapXxK KYMUp HapxuaaH 3 MapTa Kopuanp.AGCOMIOT Hapx Aapa)acu
nwnab YMKapyBYAHMUKHUHT y3rapuym €k WHNALMS HaTuxkacuga MNoNMxaHuHr aman Kunuw mygaartu
AaBomMuaa y3rapuwm MyMKUH. By y3rapuvwl HUCOMIN HapXHWHT y3rapuwmra onub Kenmacnurm xam MyMKUH.
Bowkayva cy3 6unaH anTraHMMusga, HUCOMIM Hapxnap anpum xonnapga abconoT Hapxnap ysrapraHga xam
Yy3rapuLic13 Konuwwm MyMkuH. Monmasum Taxnun yuyyH aca abcomnmoT Hapxnap Xxam, HACOU Hapxnap xam xyaa
MyXUMANP.

XKopuh Ba pgoumnii Hapxnap wH@NAUMA HaTwkacuaa BakT MobanHupa y3rapagu, Oy aca
MKTUCOAMETAArM Hapx AapaxXacUHWHr ymymui ycuwm neb xam TywyHunagu. Arap mHgnsuusa pecypcnap
Kunmatura 6up KaH4a axaMmMsiTiM TabCup 3TCa Ba Hapxnap MaxcynoTra Tabcup KypcaTtca, OyHaan TabCupHM
TEXHUK — MKTUCOOWW acocnawga Kysga TyTunraH MoNUsSBUIA Taxnunga kypud yYmkuw nosvm 6ynagu. Arap
abconoT Hapxnap KenTupunaétraH pecypcrapra Ba MaxcynoTra HucbaTaH Gapkapopnuruda konca, 6yHaa
OOUMMI Hapxnapha WHBecTuUuusnaphaH kernaguraH gapomag Ba ¢omgaHu eTapnuMya aHuK Xxucobnaiu
MyMKMH ©ynagw. Arapaa Hucbwui Hapxnap y3rapmb Typca Ba MaxcCynoT Hapxnapura HucbaTaH wwnab
YukKapuwra kMpuTunaéTraH pecypcnap 6axocu owca €ku akcMH4a 6ynca, y xonga ynapHuHr cod pean nyn
okuMmMura Ba pomngara Tervwnm Tabcupnapy MoNMABUN Taxunra KUpUT UMM MyMKUH.

UHdnaumsa nonmxaHum amanra owuvpuw dpasacupa, anHukca, WUMMANuMK WApUK Mukgopaarn UHnauus
AapaxacuHu XWNoBnaw Makcaguaa Kylummya akuusaopnvk €kv kap3 mabnafnapy apasura MOnuAnaLT Mpuil
Tanab aTunuwm mymkmH 6ynraH cababnappa, xatTo HucObunm Gaxonap ysrapmac 6ynub konraHga xam
MONMUABUIA pexanawTupuwaa xucobra onuMHuwm no3uMm. unepuHd nsauua 3 GepraHga aca acocun
Ba aninaHma kanuTanHu xap ninu kanta 6axonaw no3um 6ynagw.

AiinaHMa KanuTanHu novxanawTupuwiga  Maxannuii Ba  MMMNopT  MaTepuannapra, koMMyHarn
Xu3maTrnapra, MexHaT pecypfiapura Ba x.KJiapra HucGaTaH Typnu puUck gapaxanapuHu kynnaw nosum. CoTuw
GalwopaTtun, MUCTMKGONM, COTUL XaKMUHWHI eTapiuya JfoivxanawTupunvaéTtraHnmrura kencak, OyHra
HapxMapHUWHI Y3rapuwmnHW onauHAaH TYFpy Kypa onMacnuk ca6ab 6ynagw.

Kapop kabyn KunyB4M LWAXC YyYyH JNOWMXAHW TOPU3OHT pexanawTUpUHW Y3UHWHT nonnxa 6GunaH
6ofnuK xyxanuk paonnatum coxacvHm Gowkapuw Ba HaszopaT Kunuw Gynnya kapopnap kabyn kunuw kv
Y3WUHUHT WHBECTULUSA €KUM MONUSABMIA aonuATWHWM Wynra Kynuwra HucbataH BakT opanusum cudpartuga
aHuMKnaLw MyMKUH.

Kapop kabyn KunyB4m waxc TOMOHMAAH aHuKNaHaguraH Tropu3OHT pexanawTupuw nounmxa
XaETUNNUIMHU XaM xucobra onuwwm nosmm. MIKTucoani xaéT, abHuU nommxa cod domngaHu apatngurad aasp,
acocaH, KOPXOHaHMHI aCoCUA TEXHWK Ba TEXHOJOTUK Xa€T LmKknura, ywby caHoaT TapMOf/ Ba MaxCynoTHUHT

64 EBpasninckuii Hay4HbIN XXypHarn



OKoHOMUYECKMe HayKun

XaéT UuuKnura, LWYHUHIOEK KOPXOHAHMHI Y3 daonuaTuga wwra anokagaop MyXUTHUHT y3rapuwiura
Mo cnallyByaHnurira 6oFnnKamp.

JIoinXaHUHT NKTUCOANM XaET N OaBPMHU aHUKNaLwaa Typnu xun omvnnapHn 6axonawira TyFpu kenagw,
Oynap Kynungarmnapgan nbopart 6ynagu;

— TanabHWHT 4aBOMUANUTY;

— XOM aléHM caknall Ba eTka3nb 6epuLHNHT 4aBO MAANNTN;
— TEeXHUWK IoKcanuw gapaxanapu;

— OUHO Ba yckyHanapgaH ¢ organaHUWHKHE 4aBO MUANAIY;,
— MyKOOWUIT MHBECT MLUsANaLL UMKOHUAT Napwu;

— OolwkKapyBaaru YyerapanaHuiunap.

LUy Hapca paBLlaHKn, NOWUXAHUHT UKTUCOOUN Xa€TU Xxe4 Ka4OH YHUHI TeXHUK €K puagunk xaétunaax
Kyn 6ynmangu, y 6yHaaH kam 6ynviim no3um €kn yHra TeHr 6 ynuwimn kepak.

JlonunxaHu pexxanalwiTpuwaa dakaT UKTUCOAUN XaéTu axaMusaT Nn xnucoobnaHagw.

MHBecT numnsa .I'IOI;II/IX,a.I'IapI/IHI/l Saxonauu >|<apaéHv|,u,a FTOPU3OHT peXXanawTunpuil OunaH nonuxa
XaéTnnnmrn ypTach,arM anokaaopriuk, anbartTa, xucobra onMHULLM NO3UM.

Xynoca Tap3uga WyHW KanT 3TULLIMMU3 KOU3KWU, MHBECTULMOH Kapopnap Kabyn Kunuwaa MHBECT ULms
nonnxanapuHun 6axonatl, Taxaun KMnuL, TaHnaw Ba amManra OLUMPULLHWHT UITMUIA acocnaHraH ycnyounétumnaax
dorganaHmw Myxum caHanagu. LyHuHroek, vHBecTuuumsinap xycycuga kapopnap kabyn kunuHuwmaa
YNapHUHI MONUSABMIA Mabnafnap 6unaH TabMUHMALL XapaEHnapuHy WyHA4an Talkui KUnuw kepakku, 6yHaa
YNAPHWUHT KUAMAT MHU MUHUMaNNawT MpyLL Ba XOWnawTupunagurad KanuTanHuHr ¢ onganunurnin owmpuira
Koaup MaHb6anapgaH donganaHuw nynnapuHn 6axonaw kepak 6ynagn. MIHBeCcTMLMOH KapoprapHUHT Kabyn
KUIMHULIM MHBECTULMNSA KamUTanHWHT TY3UMNUWW, YHUHT MyarlsH BakKT AaBoMuAa TakKCUMNaHWWKW xampa
MYMHWHT X0 pUA KUAMAT UHWN Xncobnalura uMkoH 6epyByYn ANCKOHT Naw ko3 puLeHT napmnH1 KynnawHm Tanab
aTagun. by aca, XOpyXun MHBECT UL MATNAPHN KEHT Xanb Kunuw MamnakaT UMU3HUHT MHBECT UL U CanoxusaT uHu
Tyna HaMOEH 3TUW YopanapuvHWU Kypuw  3apypiurmHi  kentupub yukapagu.llly ©6unaH Gupra
MKTUCOANETMMM3Ta CapMOsi KMPTULLFa UHTWMNaAuraH MHBECTOpnap ydyH xyayanap Ba Tapmoknap Oywuya
WMHBECTULUNSA NOoWMxanapvHuM nyxta LwaknnaHTupuwra, 6y macanaga wkobui HaTwxara spullMLLIra MMKOH
6epagu neb xmucobnanmms.
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Criteria for investment decision making, viability of the project and the issues of planning.

Abstract: The article outlines ways to evaluate, analyze, select, and implement investment projects
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when making investment decisions.
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