
BrAfyK
oQiuifinoro orroHeHr a Ha Eucepraqifiny po6ory

Kpanuyxa Anrona Ponanonuqa
Ha reMy <<EararopinHeBa clacreMa [oqarKoBoro npoeKTyBasus xola6oparr.rBH]rx

po6orusonaHux MexaHocKnaAirnbHux rexHonorifi >>,

npercraBneHy Ha:go6yrra cryreH.r AoKropa Sinoco$ii n ranysi 3HaHb

13 - Mexauiqna inxenepix sa cueqia-nuricno 131 - flpur.na4ua lrexanixa

AKTYAJIbHICTb TEMTI AIICEPTAIIII
Ha croro4ui rexuiqnltfi po3BlrroK nporuucrorocd 6aayerscx Ha nuponagxenui

noniruix rexuonorifi Ta inxeuepuux piruenr, sa6esneqeHui BHcoKlrx norasHr.rxis

nporyKTl{BHocri, eHeproe$exrunuocri, ruy.rxocri, 6eane.rHocri yMoB npaqi Torrlo.
BnuqenrasaHe craJlo MoxJItlBt4M 3aBArKr.r aBToMarrr3aqii ra po6orusaqii rexnonoriqnux
npoqecin Ha nupo6nuqtnax, cyKynHo is c) racHHM, SyurqionanbHLrM Ta rHyrrKr4M

o6na4uaHnxl'r, .aKe 3larHe aAanryBarkrcfl. Ao slaiuHr.rx BHMor nupo6Huqrna. Caue
rlpoMucnoBi po6oru (nP) 6essauepeuno 3apeKoMeH AyBauwT ce6e ,K ua4ifiue,
BI{coKonpo.qyKTIrBHe ra eSexrznue o6:ra4HaHHr. Hegnaxaroqr,r Ha pr.q flepeBar lIP, Ha

clorolni icHyrorr cSepn nnpo6uuqrn, Ae 3acrocyBaHHfl KJracur{Hprx ruuis tIP e

HeMoxJILIBLIM a6o AocrarHbo pI,I3IlKoBaHprM. Tovry, Ha rni 3pocraroiroi xilrrocri
BnpoBa.qxenr fIP y ilpoMl.{cnosocri Iul4poKoro 3acrocyBaHnr ua6yrarorr xona6oparunui
rlpoMl4cnoBi po6om (K[IP), oco6nuno B rlrx BHfraAKax, 4e neni4'eMHoro cKna,qoBoro

rexHoloriqHoro npoqecy € nIoAI4Ha. Blruycx KIIP roxnoro poKy 3pocrae 3Har{Ho 6ilrurznapr
TeMnaM[I, Hix ruuoszx IIP. I{e ni4xpecJrroe aKTyanruicrr ra nepcrreKrilsHicrr HayKoBHx

,qocliAxeub AaHoro HanpflMKy, a raKox eaxrueicrb flpoMlrcnoBoro BrrpoBaAxeHH, ra
e$ertnnHoro BllKoplrcranns KIIP. 3posyvrino, rqo 3acrocyBaHH, KIIP B cytracHoMy

nupo6uuqrni craBI4Tb pfl.[ He4ocri4xeunx upo6nelruux rrkrraHb, rtoB'fl3aHux is
rexnoloriqnorc niAroroBKolo, sa6esne.renHsNa i B[poBaAxeHHrM arapo6nuqrna.

Buuqecrasane nigxpecnroe saxnunicrb ra amyanrnicrr .qocniAxeHb BHKoHaHr.rx

Kpanuyroir,r A.P. uayxoB[x Aocni4xenr, roB'fl3aH[x 3 rrpoeKTyBaHHrM xora6opau,rBuprx
po6orusonaHl{x MexaHocKnaAalrbHrax rexHonorifi ra ix nnpoBaAxeHuqM y pianora-nyseni

sEpo6Frr.rurna.

OIIIHKA 3MICTy AIICEPTATITI, ii 3ABEPTUEHTCTb TA AOTPITMAHH-f,
TIPI4HIII,IIIIB AKAAEMIIIHOI AOBPOTIECHOCTI

3naicr 4ucepraqifinoi po6otu :4o6ynava Kpauvyxa A.P. nosHicrlo ni4nonigae
oceirHro-Hayxonifi nporpaui <flpuxnagua nrexaHira>> sa cneqialruicrro 131 dlpr.rrnaAHa
naexanira>> Ta BKa3aHHvr e Hifr HanpflMKaM HayxoBax 4ocni4xenr.

,{ncepraqifina po6ora o$oprureua nignoniAHo Ao BrrMor HaKa3y MOH Yr<painu nin 12

ciqnq 2017 p. Ns 40 <flpo 3arBep.qxeHH, BprMor 4o o$opnrneHH, Ar.rcepraqii>.
Po6ora Hanl{caHa yxpaiucrxolo MoBoro ra cxnalaerrcx gi Bcryfly, rrorr,rpbox poeginin

ocnoeHoi ,v.acrvHt4, 3ariulbHt4x eucuonxin, cnprcKy Br.rKopracTaHr,rx Axepen i loAamin.
3aralrnufi o6'eu 4zcepraqii cKJraAae 177 cr.opi:aoK, 3 Hrrx 115 cropiuxr,r ocHoBuoro rexcry,
3 ra6nuqi, 68 pucyuxis,T2 inSopunaqifiHux gxepeJra ra 4 4o4amu.
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Y ncryni 4zcepraqii,qoBeAeHo axrya,ruricrb reMrr 4ucepraqii, c$opnry:u,oBaHa Mera

Ta 3aBAaHHx 4ocni4xeHH.fl, Br,rKoHaHo ornrA .qocrarHboi xiluxocri in$opnrauli,tsux.qxepen
y ra,rysi npoMI4cJIoBoi po6ororexuixN, BKa3aHo HayKoBy HoBr,r3Hy ra [paKTrdr{Hy rliHHicrb
orpr{MaHux pesy:nrarin.

3uicron repmoro po:4in e npoBeAeHnr ananisy AocryrHrrx iurpoprraaqifinrax 4xeper
IIIoAo cyqacHoro craHy ((K,rracaqHr{x)) Ta xo:ra6opau4BHr,rx po6orz:onaHux rexHonorifi ua
pi:norary:enux nupo6uuqrnax. Posrnanyro oco6lunocri rexuo,roriquoi ni4roronxu
po6orusonauux xora6opaurBHrrx ra ((KJracr4r{Hrrx)) po6orusonanzx nupo6urqrn.
BflceitneHo npo6relty HeAocrarnro r:ru6orrrx ra sce6i.rHux.qoc:rilxeub rrpu upoexrynauui
Ta BlpoBaANeHui xo:ra6opau,rBHr{x po6orusonaHux rexHonorifi, a raKox NaeroAis ra
niaxolin qoAo BrrpoBarxenn-fl KIIP y nHpo6uurlrBo B qinovry ra npu posno4ini san4anr uiN
nroAr4Horo ra KIIP.

V gpyroNry po:4iri npeAcraBnerio Sopvra,risosaHrafi orr4c po3po6reuoro Mero.qrqHoro

:a6esueqeHH.,I clrcreMr{ Br43Har{enHr pinnx xona6opaqii y rexuonoriqHifi po6oruaonanifi
cucreui JIIoALIHa-po6or. BucsirJreHo pospo6reuufi rpupinnesfifi nilxi y,, xxuir. cKna.4a€rbcfl

is crpareriqHoro pinn-a L1, raxruuuoro pinHx L2 i suroHaBcbKoro pinux L3, u1o KoMfrJreKcHo

po3rrlrAae rrrrraHH, BnpoBaAxennx KfIP ra posnoginy 3aBAaHb uix nro.{uuo}o ra po6orovr.

Pospo6reno ra [peAcraBneHo MeroAHKy arecraqii Merpr4Kr4 flK oAHy is MoxJruBr,rx

cKJIaAoBIrx BIrKoHaBcbKoro pinu-a L3. IlpegcranreHo saranrHi cxeMu nocliAonuocri
po:n'asynaHux 3aBAaHb 3a .{orroMororc SADT-aiarpau. flpe4craBJreHa 3anporroHoBaHa

MeroAI4Ka 3acrocyBaHH, eKcrreprHoro onr4TyBaHH, ua ocuoni MAI lns npo[oHoBaHoro fioro
(vreto4y) BI,IKopI4craHH.f, B rpnpinuenouy ui4xo4r) ara Kox crr4cJro npe.qcraBJreHa MeroAr.rKa

Br.rKopr.rcraHnq HEBA.
Tperifi posgin rpncBflqeHo porpo6qi iurpopuaqifinoro 1asucy posn'rsynaHHrr 3aAaq B

texHorori.ruifi rora6oparunnifi cucreui nroAlrHa-po6or. flpe4craBneHo ocnonni cua4oni
in$oprraaqifiHoro 6asucy, a caMe nocrifiHi ra suinni Aani e xonrexcri po:n'rsynaHr.rx B aaHift
po6ori 3aBAaHb. Tarox npeAcraBneHo iuSopuaqifiHe sa6esnerreHH, An rrpoBereHH,

arecraqii Merpl4Krr uaniuyrxqifiuux crrcreM KIIP/TIP, sNlicr sxoi snoAurbc, Ao Br.r3Har{eHrur

iuSopvrauii npo rroJroxeHH, rraHoK KIIP/TIP is s6epeNeHHrM uenuoi ix opieuraqii ra
opienraqii y rpocropi garucruroro npr4crporo KIIP/IIP s/6es o6'erra naninyruonaHH.r B

HboMy. flpe4craueno iH$opuaqifine .ga6egne.reHHfl rr{oAo peKoMeHAaqifinoi cruraAoeoi

pea-rriaauii rcora6opau.rBHr.rx po6orusonaHr{x rexHo.rrorifi .

B qerBeproMy pos4ini npeAcraBneHo pospo6:reue arrropr:ruiuno-nporpaMHe
ga6esne.{eHHr, ruo 3acrocoByerbcfl Ha flor{arKoBr.rx erarrax npoeKTyBaun-s xora6oparl,IBHux

po6oua:onaHr,rx rexHonorifi. flpe4cranneHo crrrcnrrfi anropuru po6oru MeroAy npufiuxrrx
rexuonoriqHux piurenb Ha ocHoBi MAI Anr rporoHoBaHoro rpupinneaoro ni4xo4y, txuirt

.qo3Bonr€ BIr3HaqlrTLI MoN,'Itaeicrb BrpoBaAxeHHfl IOIP y nupo6uuqrBo Ta npu posuo4ini

3aBAaHb lrix nroAranoro ra po6oroi,a. flpe4craueHo y3aramnenufi aJrropr4rM po6oru HEBA,
ulo uiAel,Iqye pinenr in$opuarnnnocri orpr.rMaHrdx pesynrrariB eKcneprHofo olr.rryBaHH.f,.

BuceirneHo po3rrrupeuufr aaroprrrM arecraqii vrerpnxu uauiuynxqifinux cr4creM IIP/KIIP.
flpe4cranneHo rrporpaMHy peanisauirc MAI, HEBA ra arecrarlii vrerpuxu IIP ra KfIP, a

raKox nzcsirreHo siluoeilHi pe3ynbrarr{ AocniAxenr.



cTytIIHb OETPyHTOBAHOCTT TA AOCT OBTPHOCTT HAyKOBT4X
TI OJI OxtE Hb, B trIC HOBKIB I P E KOME HAAIIIII A}IC E PTAIIIfr HOi

POEOTII
Hayxona HoBZ3Ha npeAcraBnenoi po6orr,r rroJr.firae y Bnepue 3auponoHoBaHoMy

rpupinnenouy ni4xogi peanisaqii uo.{arxoezx erauiB rrpoeKryBaHH, xona6opau4BHr.rx

po6orusonaHl4x MexaHocKJlaAiurbHr.rx rexHonorifi Marrrr4Ho- Ta ilpvnap.o6y4ynauu4 txuit
BpaxoBye ocuosui rexHiuni, rexsonoriqni ra $yHxuionanrni oco6nusocri xo:ra6opa'rvrBHyrx

rexnonorifi, KIIP ra o6'eruin nupo6uuqrna.

3anponononauo Br.rKopr,rcraHH, MeroAy aua-ni:y iepapxifi (MAI) ra Heqirxoro
6araroxpurepia,rruoro nu6opy aJrbrepHaruB (HEBA), rxi Ao3BoJrrrom o6rpyHroBaHo

npufilraru piureuux Ir1oAo 3acrocyBaHnq KIIP Ha uapo6uuqrsi n qirovry, a raKox rrloAo

posuoginy 3aBAaH6 uiN,rroAunoro ra po6oron n npoqeci nupo6nuqrna.
llpe4c'ranneuo Brepue nosufi ui.qxia uloAo ,qocriAxeHHq rexnonori.rHux

MoxJll4Bocrefi [IP/K[IP sa paxynox po:po6Ku ra npoBeAeHH{ aBroMarusosaHoi arecrauii
MerpvKH ntauinynaqifiuoi crrcreMu IIP/KIIP. OrpunaHi 3 .qaHoro AocniAxeuH, pe3ynbraru

e HesiA'eMHoro cKnaAoBoro rexuonoriqnoi nirroroexu xo:ra6oparuBHrrx

MexaHocKJraAanbHrrx nnpo6nnqrn.
BnxouaHufi ananis suicry ra rrpeAcraBrreHH, orroHoBaHoi 4racepraqifinoi po6oru i

HayKoBLtx ny6nixarlifi Kpanuyxa A.P. aae Moxrusicrb crBepAxyBarr{, qo po6ora Mae

.qocraruifi pineHr o6rpynroeariocri ra rocroBipuocri orprrMaHr4x n nifi pesynrrarin.

locronipuicrs ra o6rpyuronaHicrr npeAcraBneHr.rx y po6ori upouo:uqifi ra pesynrrarir

AocriAxeub rpyHTyerbc, Ha oupaqronanni aBropoM 4ucepraqii AocrarHboro o6'erray

4ocronipur.rx ra 3araJrbHoAocrynHr,rx in$oprvraqifinux Axepen. flocraereHi Hayrconi

3aBraHrul B Aucepraqifinifi po6ori surcoHaHi nosuicrlo. I{e e nirnepAxeHH-,rM roro, ruo

s4o6ynau onono4in MeroAonoriero uayrosoi Ai.flmHocri i ycniuruo ii nnpona4us s AaHiil

4ucepraqii. fli4rnep.uxeHH.flM uboro € BHKop[craHHfl HayKoBo-o6rpyuronanux uero4in

AocniAxeub,3oKpeMa nonoxeHL cr.rcreMHoro auarisy, reopii ouruui:aqii, ruuoxun i rpa$in,
a raKox cfracHr,rM xoltn' rctepHl{M MoIenIoBaHH.fl M.

3ara,rona o4epxaui pe3yJrbrarr.r.qoc:riAxeuH{ xapaKTepr,r3yrorbc, HayKoBoro HoBlr3Horo,

npu4arni AJUr yAocKoHaJreHHJr icuylounx i pospo6,reHHfl HoBr4x reoperrzKo-MeroAr4r{Hr4x

noJloxeHb ra npr.rKnaAHr{x acnexrie '6ararrox fi]rraHb xora6oparusHoi npouucaonoi
po6ororexuixn.

orIPr{JrroAHEHH.s PE3yJrbTATrB A}rCEPTArIrfrHOi POBOTT,T

34o6yna.r Kpaa.ryx A.P. sa orpr4MaHuMr{ pe3ynbraraMlr rrpoBeAeHr,rx Aocrirxenr
ony6aixonau 13 uayroBnx npaqr, i3 uux 3 crarri y HayKoBr.rx Saxonux Br,rAaHHrrx Yrpainu,
1 cratts y nepioguunux HayKoBr4x BrrAaHHirx, npoiu4excoBaHr4x y uixuapogruax

HayKoMerputsuurx 6asax WoS ra Scopus, 8 res .{onosiaefi y s6ipnr.rrax narepiaair Hayrono-

rexHi.rHux xon$epeuqifi ra orpuMaHo 2 4orynreuuE iurenexrya-nsuoi n.nacuocri, a caMe

cni4oqrna rpo peecrpaqirc anropcbKoro npaBa Ha rnip.
Aupo6aqix pe3yJrbrarr{ gucepraqifiHoro AocJriAxenns Br.rKoHaHa ua 8 uayxonux

QaxonNx xou$epeuqixx. Hayxoni pesynrrarv\ oilvrcani n 4uceprarlifiHiil po6ori, uonnicrro

sucnirneui y HayKoBr{x uy6rixaqirx a4o6ynava.
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Ar,rc Kyc Ifr HI IIO JI OxtE HH-fl TA 3AyBAXE HH-g rro Ar,rC E PTAIIII
llpe4craueHa Allcepraqifiria po6ora Bce x ne eimHa ni4 :aynaxeHb ra Hero.{Hocrefi

IqoAo pe:ylsrarin ra ixuroro npeAcraBJreHH.f,. ,{o Hux niluocsrr uacrynHi rrofloxeHH.fl.

1. flepruufi pos4in 4ucepraqifinoi po6ora e AocrarHbo Hacr{qeHprM. Bapro 6yno 6
o6uexuru ornfA ra aHaais icnyrouux AocriAxeHr e Mexax oqiuxu caue npoqecin
[poeKTyBaHH, po6oru:onanux MexaHocKnaAaJrbHr.rx rexnororifi Ta Moxmzeocri
nilsuqeHux e@errunuocri ix peanisaqii.

2. [oIIimHo 6yno 6 axqeutyBarr,r yBary Ha Moxnuny napiarunuicrr roAanbrxux

IocniAxeub y BHnaAKy, KoJII4 3a pe3ynbraraMr.4ocriAxeuux pinn-a L1 na ocnoni MAI
rlepeBary niAlauo ((KJlacuqHurr,r> fIP. flpu qrorray sposyrrrilo, ulo xoto6oparunui fIP rvroNyrr
MarH o6ttexeHi rexHi.{Hi uoxrunocti, nopieuauo 3 Tr,r[oBr.rMr.r lIP. Orcpirra roro,
3a[porloHoBaHa MeroAr.{Ka rroBuoro uiporo Moxe 6yru nuxopr4craHa i gnr peanisar{ii PTK s
TunoBI4MIt KoMrIoHeHTaMLr IIP i rlru caMr.rM aBTop Aerrlo 3Byxy€ uox:runocri
3arrpo[oHoBaHoro nunr ni4xo4y.

3. y 4racepraqifinifi po6ori He sonciNr .rirxo npocni4xoBy€rbc, 3n'{3oK uiN
cKnaroBtIM[ aBToMarr43osaHoi c]rcreMr.r rexnoloriquoi niArorosxu Knacr4qHr{x

po6orusonaHl4x MexaHocKJralanbHr.rx Bupo6nuqrn ra ni4noniAHo HoBr4x xona6opau4BHr,rx

po6orn:oaaHI,Ix MexaHocKna,{anbHux Bupo6Hzrlrs. He nxagauo, .axi o6uexenn.fl npu rlboMy
HaKJla.qalorbc, Ta fKa npr{Hur.rnoBa silN{iuHicrr aifi na nignoni4uorr.ry erani npufiH.f,TT,

piureur.

4. Marepian, Iqo HaBeAeuuir.y.qo.qarKy E 4oqinsHo 6yno 6 Br.rKopucrarr4 B ocHoBHoMy

rercri 4Iacepraqifinoi po6orra, a [pprKJrap, npuiruxrrr piureHs cnprMyBarra ua nignosiaHifi
rexHolorii MexaHocKJlaAanbHoro nupo6Huqrna. I{e 6 AaJro Moxilasicrb noKparqraTu

posyuinnr ra eSexrunuicrr npeAcraBJreHoro a pos4ini 2 4ucepraqiftuoi po6oru

Soprraa,risoBaHoro [peAcraBJreHH.f, BLrKopr4craHoro MeroAy.

5.3.qo6ysar{ Ha erari arecraqii uerpuru B rporpaMHoMy cepeAoBrrrqi RoboDK
3acrocyBaB rrlu IIP, sa6nuxenufr Ao rracrzqHoro BrrKoHaHHr. I{iranuur 6yno 6 nopinuaHn-a

orpLIMaHI4x pesynrrariB Ha AaHoMy erani eiAnoeiAHo s po6orou xolo6opau,rBHoro rr4[y.
6. Y nucroBKax Ao 4Iacepraqifinoi po6oru ni4cyrni .ruc,roni 3HaireHH, KoHKperHr,lx

rexniro-rexnoflori.rHr4x nora3nrarin, xpurepiin ra uapauerpin, tr1o Moxyrb 6Wn
noKpalrleHni a6o ui.qnpruleHsi nuacri4oK Br4Kopr,rcraHH-fl 3anponoHosaHoi 6araropinuenoi
cr.rcTeMr.r, Ha npoTr4Bary icnyrour.rM MeToAr.rxaN{ anarisy [poeKTHHx piureHs.

7.Ao rpaKrl4tlHux s4o6yrxin 4ucepraqifixoi po6oru Bapro ni4necru pospo6xy
lporpaMHllx gaco6in .qtrq oqiHr[ Ta orrrr4erisaUii [poexrHrrx pirueur xoaa6opau.rBHr,rx

po6orusonaHr,rx MexaHocKJIaAarrLHr4x rexHo,rorifi .

Buc,rosneHi saynaxenH, Hocrrb, B ocHoBHoMy, peKoMen.qaqifinplil xapaxrep ra He e

flplrHllrrnoBo BIr3Har{arIbnuv.vt i ne sN,{eHuy}orb saramuoi rro3rrruBHoi oqinrur 4zcepraqifinoi
po6oru.

3Af AJIbHr,rrI BIIC HOB O K frpo Ar,I C E pTAIIIfr tfy p OE OTy
.{zceptaqifina po6ora sgo6ynar{a cryneH, .{oKropa QinocoSii Kpan.ryxa Astosa

Pouanonuqa Ha reMy <<Eararopinuena cucreMa rotrarKoBoro [poeKTyBaHHfl

xona6opatllBHllx po6orusonauux MexaHocKnaAanLHr.rx rexnoloriil>> e 3aBeprleHuM
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HayKoBI,IM AOCniAXeHHqM, IrIO Br43Har{aeTbcfl HayKOBOTO HOBr,r3HO}O Ta Mae npaKTr,IqHy

qinriicrs. TeoperuuHa l^acrvua po6oru e rpyHToBHoro, ulo .{o3Borr.f,e rroBHoro r"riporo

spo:ylairu 3aBAaHHrr Aocri.qNesH, ra ix riHqeny peanisaqirc. OrpuuaHi reoperuuui ra
npaxruuui pe3ynbrarl,I posn'xsyrorr uayroni 3aBplaHHA, rrlo Marorb rlinnicrr 4nx ranysi 13

MexaHi.{Ha inxeHepia.

,{ncepraqifina po6ora 3a axryartruicrro, npaKTr{qHoro qiirHicrro ra HayKoBoro

HoBLI3HoIo nosHicrrc ni4noni4ae Br,rMoraM qr.rHHoro 3aKoHoAaBcrBa Yxpainu, Ir1o

uepe46aueni n uu. 6-9 dlopaAKy rpucyAxeHH, cryneH{,{oKropa QinocoQii ra cKacyBaHH,

pirueunx pasonoi cneqianisonasoi n.{euoi paAr.r 3aKnaAy nnuloi ocniru, uayronoi ycraHoBr.r

npo rpI4cyAxeHH.rI cryrreH.f, AoKropa Sinoco$ii>, 3arBep.qxeHoro llocrasonoro Ka6iuery
Miuicrpin YrpaiHr.r siq12 ciqH.n 2022p. Ns 44.

34o6ynau Kpaeuyx AuroH PoNraHosu.{ 3acnyroBye Ha rrpr{cyAxeHHr fiolry cryneHfl

AoKropa $inoco@ii n rany:i 3HaHb 13 - Mexaniqua iuxeuepix sa cneqia,'ruricrro 131 -
flpux,ra4na uexanira.

O$iqifiHufi ononenr:

AorIeHr ra$e4pra po6ororexuiru ra
iurerponaur4x rexHoJrorifi uarurno6ygynanua,
Haqiouanr no ro yuin ep cr,rrery

Boro4ulrup fYPCbKI,Ifr

lli,qnuc oSiqifinoro orroHeHra

AoIIeHra xa$e4pv po6ororexuircu ra inrerponanrax rexHoJrorifi uauruuo6y4ynannx,

A-pa rexH. nayx Boro4lruzpa fY

<JlssiBcbKa norirexuixa>> t s
/'4-<<--

.q-p rexH. HayK, Io\eHT - 
-t

sacni4uyro:

BqeHufi ceKperap HaqioH
"Jlssincsxa norirexnira" Pouan BPWJMHCbKI4IZ
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