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(54) NPUCTPIX NS BUNPOBYBAHHS MATEPIANIB NPU YOAPHUX HABAHTAXEHHAX

(57) Pedpepar:

Mpuctpin ana BunpobyBaHHA MaTepianis Mpu yOapHUX HAaBaHTAXEHHSAX MICTUTb EMHICHUI
HakonuyyBay eneKkTpPU4YHOI eHeprii 3 3apsgHUM NPUCTPOEM, Nig'€AHaHWA OO HakonuyyBada 4vepes
po3psiAHMK BMOyxalouMid NpOBIOHWK Yy BuUrnsagi  donbrn, OienekTpudyHun  Tpumad  conbri,
NPUCTOCYBaHHS AN BCTAHOBMEHHS 3pa3ka BunpobyBaHOro martepiany, anapaTtypy Ans KepyBaHHs Ta
peecTpauii pe3ynbTaTiB BUNpobyBaHb, iMAYNbCHUA AaTyvKk. Tpumad onbrv, Ha SKin po3MileHo
dnaep, BUKOHAHO Y BUrNAAi NMOLWMHY, YTBOPEHOT ABOMA erfekTpogamMu Ta po3TalloBaHOK MiX HUMU
3MiHHOI AieNeKTpMUYHO TepMOCTIilikoto nnacTuHo. Obuasa enekTpoan NPUKpINneHi 4o i3onauiiHoi
nNNacTuHKU, $Ky 3adikcoBaHO Ha BepxXHbOMY TOpUi BepTMKanbHOro npoBigHMKa-BiAbuBaya, 3
PO3MILLLEHOIO Ha HbOMY KOTYLLUKOK POroBcbKoro, 3'€eAHaHOro HUXHIM TopLueM 3 MacMBHOK MeTaneBoko
OCHOBOIO, Y 5IKy BCTAHOBMNEHO, CUMETPUYHO MPOBIOHWKY-BigOuBaYy, ABi pi3abbOBI LUNMNbKKU, HA SKUX 3a
JOMOMOroK rarok Ta CrnencepiB Ha TpaBepcax 3akpinneHo gyno. MiweHs 3 BunpobyBaHOro
mMaTepiany Ta AaTyuK, SKUM CMONy4YeHUn 3 MIKPOKOMM'IOTEPOM, KM TaKOX 30Mpae AaHi 3 KOTYLUKM
PoroBcbKoro, BMCOKOBOSIbTHOIO [ifNbHUKA, Ta BUPOONSAE KepiBHI curHanu pgns pospsigHvka Ta
perynLoBaHoOro 3apsiiHoro npuctpoto, 3'egHaHoro no Wi-Fi kaHany 3 BigganeHuM KOMM'IoTEPOM.
MporpamHe 3abe3nedeHHs SKOro [o3Bonsie opMyBaTu napamMeTpu npouecy BuMNpoOyBaHb,
npunmaTt, o6pobnsaTH i HaKoNMYyBaTU OTPUMaHI AaHi.
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KopucHa mogenb HanexuTtb A0 ranysi BunpobyBaHHA maTtepianiB Npy yaapHMX HaBaHTaXEHHSNX i
MOXe OyTu BMKOpMCTaHa Ansg OoTpMMaHHsa iHpopmalii Npo MexaHiuHi BNacTUBOCTI MaTtepianis npwu
KOPOTKOYaCHOMY iHTEHCUBHOMY BMSIUBI.

3rigHo 3 6anicTUYHOK CXEMOK BUMIpPIOBaHb, 3a OOMOMOrOK CMencopis BUCTaBNATb 3adaHi
BiACTaHi MiX Ti enemeHTaMun, enekTponiapMBoM MeTaneBoi onbru QGOPMYOTb NITOCKY YOAPHY XBUIO
BiJ nigknagku Ta npoBigHWKa-sigbvBaya, Wo Aie Ha naep, Skun nponiTae Kpisb Ayno Ta gedopmye
BuNpobyBaHum 3pasok. OgHOYACHO PeEecTpyloTb KiHEMaTWYHi nmapameTpu driaepa Ta eHepreTUdHi
napameTpu enektpoubyxy. MOTiM BUMIpPIOIOTL 3MiHM reoMeTpii 3paska i Mo uum napameTpam
BM3HAYalOTb MEXaHIYHi BacTMBOCTI BUNpoOyBaHOro martepiany.

TexHiyHM  pesynbTaT - MiOBUWEHHA TOYHOCTI BM3HAYEHHA MEXaHiYHWX BrlacTUBOCTEN
BMNpoOyBaHNX MatepianisB B ymMOBax YO4apHO-XBUIIbOBOrO BMMMBY 3a paxyHOK cTabinbHMX YMOB
opMyBaHHSI MfI0CKOro (OpOHTY yAapHOi XBWUMi MAacUBHMM BigOMBa4eM-NpoBigHNUKOM, NOBTOPHOBAHHS
napameTpiB 6aniCTUYHOI CXxeMn y cepii eKCNepuMeEHTIB 3a paxyHOK BUKOPUCTaAHHS CMencepiB, LWO
MOB'AA3aHO i3 CKOPOYEHHSAM Yacy Ha OAHOTUMHI BUMIPIOBaHHS, 34€LUEeBNEHHsIM CNocoby iX NpoBeAEHHS
Ta 3HWKEHHSAM TPYOOMICTKOCTi BCbOro NpoLecy.

Bigomui npuctpin (RU 2 507 498 CI; MIMK: GO1N 3/313 (2006.01) ans BunpobyBaHHA maTtepianis
Npy YAApHUX HaBaHTaXKEHHSX, SKMN MoXe OyTW BUKOPUCTaHUM ANS OTPMMAaHHS iHdopmauil npo
MeXaHi4Hi BnacTMBOCTI MaTepianiBs npu KOPOTKOYACHOMY iHTeHcuBHOMY BrnmBi. CyTb: hOpMyHOTb
NMOCKY yAApHY XBWUMO, Ail04y CUMETPUYHO i OOHOYACHO ABOX MPOTUNEXHUX HaMNpsAMKax, B O4HOMY 3
AKNX pO3MilLieHMIn BMNpobyBaHui 3pa3ok. OgHOYacHO PEECTPYHOTb KiHEMaTUYHI napameTpu yaapHoil
XBWIi, WO MOLWMPIETLCS 3a BMNPOOYBaHWM 3pas3koM, i yOapHOI XBUIi, WO MOLWMPKETBCS Ha
NPOTUIEXHOMY Big BUNPOOYyBaHOro 3paska HanpsiMi, Nicns 4oro 3 iXHbOi BiAMIHHOCTI BM3HA4alOTb
MeXaHiYHi BNacTMBOCTI BUNpobyBaHoOro matepiany.

TexHiyHM  pesynbTaT: NiABULWEHHSA TOYHOCTI BU3HAYEHHA  MeXaHiYHWX  BMacTUBOCTEN
BunpobyBaHnx MaTepianie B yMOBax y4apHO-XBUIbOBOIO BMMBY 3a pPaxyHOK OTPMMaHHsS 404aTKOBOI
iHdopMaLii B 0OQHOMY €KCMEepUMEHTI, WO MOB'A3aHO 3 CKOPOYEHHAM 4Yacy BU3HAYEHHS MEXaHiYHuX
BNACTUBOCTEW, 3OELUEBMEHHAM CMnocoby iX BU3HAYEHHHA Ta 3HWKEHHSM TPYOOMICTKOCTI BCbOrO
npouecy.

Heponikom BkaszaHOro npuctpold € 6aratonaHkoBiCTb AndepeHLuianbHOro  BUMIPHOBANbHOMO
naHuiora, Wo BUMarae niaBuULLLEHOT TOYHOCTI BUFOTOBIEHHS Ta iAEHTUYHOCTI MaTepianiB i NOBEPXOHb
€rIeMEHTIB, WO CTUKYITbCS, CYBOPOI PIBHOCTI napameTpiB BUMipOBanNbHUX TpakTiB. Taki BMMOrn
Np13BoAATb 40 36iNbLUeHHA TPpy4oBUTpaT Ta BapTOCTi BUMIpIOBaHb

Hanbinbw ©6nu3bkum aHanorom € npuctpin (SU 1114920 A; MIK GO1N 3/30; GO1M 7/00
(1984.09), npusHaveHun ans BuNpPoOyBaHHs 3paskiB Martepianis nig Aiel BMCOKOLBUAKICHOrO
ONHaMIYHOro HaBaHTaXeHHd. BiH MiCTUTb HakonuuyBay enekTPUYHOI eHeprii 3 3apsagHUM NPUCTPOEM,
nig'egHaHMi 0O HakonuyyBaya Yepes3 KomyTaTtop BUOYXyuuMi NpPOBIOHWK 3 ONbrv, OieNeKTpUudHui
TpuMad onbru neBHOI TOBLUMHM Ta MNPUCTOCYBAHHA [ONs KpiNfieHHs 3paska BuUNpobyBaHOro
mMaTepiany. YaapHa XxBwuns, BuHMKaiua npu Bubyxy donbru, Aie Ha 3pa3ok BuUNpobyBaHOro
maTepiany. o po3mipam gedopmauii 3paska OLUiHIOIOTb BNACTUBOCTI MaTepiany.

Heponikom BigOMOro nNpucCTpOl0 € HecTabinbHICTb €NEeKTPUYHOrO Ta MEeXaHiYHOro npuegHaHHs
donbrn Ta enekTpoaiB A0 AieNeKTPUYHOro Tpumada, pyMHYBaHHSA MOBEPXHi OCTaHHbOro BUOYXOM,
HeBenuka Maca AieNekTpuyYHOro TpuMada, sik Bigbveava ygapHoi XBuIii, WO NpMBOAWTbL A0 MOXMOOK
BUMIPIOBaHHS.

B nigBuLeHHA HagiNHOCTI KOHCTPYKLiT NpUCTPOto, 30iNbLUEHHSA onepaTMBHOCTI po60TK, CTBOPEHHS
yMOB 0e3nekn nepcoHany, po3WMPEHHS  MOXIMBOCTEN  BUKOPUCTAHHS Ta  3MEHLUEHHS
eKkcnnyaTauiHux 3atpaT nNpu NpoBeAeHHI BUMIpIOBaHb.

MocTaBneHa 3agaya BUPIWIYETBCA TUM, WO B MPUCTPOI AN BMNPOOYBaHHS Martepianis npu
YyAAPHUX HaBaHTaXXEHHSX, WO MICTUTb | EMHICHMI HAKONMYYyBay enekTpu4yHoi eHeprii (20) 3 3apsgHum
npuctpoem (21), mig'egHaHni 0O HakonuyyBaya yepe3d po3psgHuk (19) Bubyxawouun nNpoBigHUK Y
BUrmAgi donbru (8), gienekTpuyHun Tpumad onbru (7), NPUCTOCYBaHHA AN BCTAHOBIEHHS 3paska
BMNpobyBaHoro martepiany (13), anapatypy 45ns KepyBaHHsI Ta peecTpauii pe3ynbTaTiB BUNpobyBaHb
(17), imnynbcHWMIA gatyuk (16), 3rigHO 3 KOPUCHOK MoZenno, Tpumad donbru (8), Ha Sk po3mieHo
draep (9), BUKOHAHO y BUMMsSAi NIOLWWHN, YTBOPEHOI ABOMA ernekTpodamu (4,5) Ta po3TawoBaHOK
MK HMMW 3MIHHOK [ieneKTPUYHOK TEPMOCTIKO nnactuHow (7), npu uboMy obuasa enektpoam
NpUKpinneHi Ao isonauinHoi nnactuHu (6), AKy 3adikcoBaHO Ha BEpPXHbOMY TOpLi BepTUKanbHOro
npoBigHUKa-BiabvBaya (2), 3 po3MilLleHO Ha HbOMY KOTYLLKOK PoroBcbkoro (3), 3'€QHaHOro HUXKHIM
TOpLEeM 3 MacCMBHOK MeTaneBol OCHOBOW (1), y Ky BCTaAHOBMEHO, CUMETPWUYHO NPOBIOHUKY-
Biabueayy (2), ggi pisbbosi wnunekn (10) Ha skux 3a gonomoroto ranok (11) Ta cnencepie (12) Ha
TpaBepcax (13) 3akpinneHo ayno (14), miweHb 3 BUNpobyBaHoro martepiany Ta gatyuk (16), skui
CMONy4YeHUn 3 MIKPOKOMMN'IOTEPOM, SKMWA Takox 36umpae paHi 3 koTywku Poroscskoro (3),
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BMCOKOBOIIbTHOIO finbHuKa (22), Ta BUPOONsie KepiBHIi curHanu Aansa pospsgHuka (19) Ta
perynboBaHoro 3apsigHoro npuctpoto (21), 3'eaHaHoro no Wi-Fi kaHany 3 BigganeHum komn'toTepom
(18), nporpamHe 3abesnedyeHHs AKOro [03BOMsE hopMyBaTV MapameTpu npouecy BuUNpobyBaHb,
npunmaTti Ta 06pobnsaTK HakoNUYyBaTWM OTPUMAaHI AaHi.

CvmeTpnyHO OO0 NpoBigHMKa-BiAOMBaYa Ha OCHOBI 3aKpinneHo ABi Pi3bbOBi LWNUMbKK, HA AKUX 3a
OOMOMOroK crnencepis Ta ranMok Ha TpaBepcax 3adikCoOBaHO Ayno, MilleHb 3 BM3HAYyBaHOro
mMaTepiany Ta pi3Hi JaTunkuM - 3rigHO 3 6aniCTUYHOK CXEMOI BUMIPIOBaHb. Y cknag npucTporo, Takox,
BXOOUTb ENEKTPOHHUN KOMaHAHO-BMMIpPIOBANbHUIM KOMMIEKC Ha 0asi Mikpokomn'loTepa, sIKUn
noe'sa3aHnn 4epes Wi-Fi 3B'I30K 3 BigdaneHMM KOMM'HOTEPOM, perynboBaHe [Kepeno BUCOKOI
Hanpyru, E€MHICHUA HakonnyyBay €eneKkTpPUYHOI eHeprii, pPo3psgHMK Ta BMCOKOBOSIbTHUW OiflbHUK.
Enektpoan 3'egHaHi 3 konamu nofgadi eHeprii po3pagy Ha onbry efnekTpUYHMMK LWMHaMn 3 Manum
onopom. PopmMyBaHHS yaoapHOI XBWAi enekTpoBuOYxy onbri 3 niockum OPOHTOM Big MacMBHOTO
BigOMBayva-npoBigHMKka 3abesnedye cTabiNbHICTL KiIHEMATUYHMX NapameTpiB dnaepa. 3asemreHHs
BigOMBaya-npoBigHVKa OOYMOBMIOE BIACYTHICTb €MNeKTPUYHMX 3aBafj Ans BuUMipioBada CTpymy
po3psiAy - KOTYLIKM POroBcbkoro Tta nigBullye Ge3nevHiCTb NPUCTPOIO ANs nepcoHany. 3a paxyHok
BMKOPUCTaHHA LWINWMABbOK Ta CrnencopiB 3abe3neyyeTbCa MOBTOPIOBAHICTL YMOB Ta OMNEPaTMBHICTb
npoesefeHHs BumipiB. KomaHgHo-BuMmiptoBaneHun komnnekc 3 Wi-Fi 3B'a3kom 3 BigganeHum
KoMnN'toTepOM TakoX cnpusie 6esneui nepcoHany.

KopucHa Mopenb intoCTPYETbCA KpPECNeHHsIM, Oe NpeAcTaBneHa CTPYKTYPHO-YHKUiOHANbHA
cxema npucTporo.

Ha kpecneHHi BUKOpUCTaHi HacTyMnHi NO3HAYeHHs:

1 - MeTaneBa OCHOB3;

2 - NpoBIOQHUK - BigOMBaY;

3 - koTyLwKa PoroscbKoro;

4 - HyNbOBWN ENeKTPOA;

5 - NOTEHUiiHMI enekTpog;

6 - i3onguinHa NnacTunHa;

7 - TepMocCTilika idonsuifiHa NNacTuHa;

8 - chonbra meTanesa;

9 - dnaep;

10 - pi3bOOBI LWNUITLbKY;

11 - ranku;

12 - cneicep;

13 - Tpasepcy;

14 - pyno;

15 - MilweHs;

16-paTymK;

17 - KOMaHOHO-BUMIPIOBaNbHUIA KOMMJIEKC;

18 - BigganeHun komn'totep; 19-po3psiaHNK;

20 - EMHICHMI Hakonu4yBaY eneKkTPUYHOI eHeprii;

21 - perynboBaHe AXepeno BUCOKOI Hanpyru;

22 - BUCOKOBOJIbTHUM OiNTbHUK;

Ip- cTpym pospsaay;

+U - Hanpyra po3psay;

U - BuxigHa Hanpyra 3 JinbHuka 22;

i - cTpym koTyLwwkn Poroscekoro 3; Wi-Fi - 6e30poToBui 3B'A30K;

Mpuctpin mMicTUTb MeTaneBy ocHoBy 1, 3'egHaHy 3 3a3eMfeHMM MacWMBHUM MPOBIOHUKOM -
BigbuBayeM 2, Ha AKMIA OOSArHYTO BMMIpIOBaY po3psgHoro ctpymy Ip - koTywky Poroecbkoro 3. Ha
BEpPXHbOMY TOpUi NpOBigHMKa-BioOMBa4Ya 2 3HaxoAATbCA [ABa €nekTpoau - HynboBui 4 Ta
noTeHuinHnn 5, 3acpikcoBaHi Ha i3oN4AUiIMHIM NNacTUHi 6 Ta po3fineHi 3MiHHOK TepPMOCTIMKOK
AieneKTpUYHO MMacTUHOK 7, AKa Mae TaKy X TOBLUMHY SK i enekTpoan i CTBOPIOE pa3oM 3 HUMMU
€OuHy nnowmHy. Ha uin nnowwuHi 3adgikcoBaHa metanesa ¢ponbra 8, npuegHaHa oo enekrpogis 4 Ta
5, sika Hece Ha cobi cnaep 9. B meTtaneBy ocHOBYy 1 CUMMETPMYHO BiAOMBauy-NpoBiOHWKY 2
BCTaAHOBEHO ABi pisbboBi Wnunbkn 10, Ha SKMX 3a QoNoOMorot ranok 11 Ta cnewncepie 12 3akpinneHo
Ha TpaBepcax 13 gyno 14, miweHb 15 3 maTepiany, Ak BUNPOOOBYETLCS Ta AaTymkn 16 - 3rigHo 3
0anicTMYHO CXEMOK BUMIpPIOBaHb. Y cKnag MPUCTPOK TaKOX BXOOUTb KOMaHAHO-BMMIpHOBarbHUNA
Komnnekc 17 Ha 6asi mikpokomn'loTepa, 3B'A3aHuin Yepe3 Wi-Fi 3B'A30K 3 BigganeHUm komn'toTepom
18, po3psgHuK 19, eMHICHUIA HakonuyyBay enekTpudHoi eHeprii 20, perynboBaHe QKeperno BUCOKOI
Hanpyrn 21 Ta BUCOKOBONbTHUI AiNbHUK 22.
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MpucTpit Npautoe HACTYMHMM YMHOM: 3rigHO 3 0anicCTUYHOK CXEMOK BMMIPHOBAHb Ha MIOLLUHI,
YyTBOPEHINn enektpogamu 4, 5 Ta AienekTpU4HOK NNacTUHOK 7, BCTAHOBMOKTL 3 NpUEQHAHHSAM [0
enekTpogis 4 Ta 5, metanesy donbry 8, y LeHTpi sikoi po3TawloByoTb draep 9. ani Ha wnunekun 10
3 BMKOPWUCTAHHSM MNapHUX cnencepiB 12, aki MaloTb [OBXMHY 3rigHO 3 6aniCTUYHOK CXEeMOo
BUMIipIOBaHb, Ha TpaBepcax 13 BCTaHOBMIOWTL Ayno 14, miweHb 3 BunpobysaHoro martepiany 15 Ta
patyukn  16. Tlicna BMUMKaHHA  €MNEeKTPOXWMBMEHHS MNPUCTPOID, 3a AOMOMOro  KOMaHOHO-
BUMIpIOBANbHOro Komnnekcy 17 BCTAHOBMIOETbCA 3HAYEHHS BUXIOHOI HAMpyrn Ha perynboBaHOMY
okepeni 21, 40 SKOro 3apsaXaeTbCsl EMHICHMIA HAKONMYyBaYy enekTpuyHoi eHeprii 20.

MMicna 3apsimkaHHA kKoHOeHcaTopiB HakonnyyBada 20 3 BigaaneHoro kommn'totepa 18 yepes Wi-Fi-
3B'30K NO4alTh KOMaHAy Ha enekTponigpue donbrn 8 komnnekcy 17, Ky BiH TpPaHCNIOE PO3PAOHUKY
19. Bnbyx cdonbrn popmye yoapHy XBWIO Big AiENEKTPUYHMX NiAKMAAoK Ta NpoBigHWKa-BiabvBaua,
sKa Kpisb ayno 14 posraHde cdraep 9, 9KMA CBOEKD KIHETUYHOK eHeprieto gedopMye MieHb 15 3
MaTepiany, wo BunpoboByeTbes. ig yac BUOyXy AaHi Big Pi3HMX AATYUKiB, B TOMY YMCHi KOTYLLUKK
Poroecbkoro 3 Ta BUCOKOBOSbTHOIO AinbHUKA 22 30Mpae KoMaHOHO-BUMIPHOBanNbHUN koMnneke 17 iy
umdpoBoMy BUMMAAI Nepefae [0 BigganeHoro komn'totepa 18, ge BoHu 06pobnstocs. [MoTim
3HiMaloTb 3pa3ok 15, BMMIpIOOTb oro gedopmadito. 1o oTpMaHMm gaHum BU3HaYal0Tb MOKa3HUKK
mMaTepiany, akui BUNpoboByeETLCA.

®OPMYJIA KOPUCHOI MOLESI

Mpuctpin gna BunpoOyBaHHA MaTepianiB MpyM yOapHUX HaBaHTaXEHHSAX, WO MICTUTb EMHICHUNA
HakonuyyBay enekTpuyHoi eHeprii (20) 3 3apsaHMM NpucTpoem (21), nig'egHaHUM OO HaKoNMyyBaya
Yyepes po3pagHuK (19) Bubyxatoumn NpoBigHUK Y BUrNS4i onbru (8), ienekTpudHuin Tpumad donbrun
(7), npuctocyBaHHA ONA BCTAHOBMEHHSA 3paska BunpobysBaHoro martepiany (13), anapaTypy Ans
KepyBaHHS Ta peecTpauii pesynbTaTtiB Bunpobyeawb (17), imnynbcHun pgatymk (16), Akun
BiAPi3HAETbCA TUM, WO Tpumay donbrn (8), Ha Akin poamiweHo dnaep (9), BUKOHAHO y BUrMAgi
NNoWuWHY, YTBOpPEHOi aBoma enekTpogamu (4, 5) Ta poO3TalIOBAHOK MDK HUMW  3MIHHOMO
AieNneKkTpMYHOK TepMOCTINKo nnactuHowo (7), npy ubomy obuaBa enekTpoau NpUKpinneHi oo
isondAuinHoi nnactuHu (6), Ky 3adikCcoBaHO Ha BEPXHbOMY TOpLi BEPTUKANbHOIO MNPOBiAHMKA-
Bigbueaya (2), 3 po3MiWEHO Ha HbOMY KOTYLIKOW PoroBcbkoro (3), 3'€4HaHOro HWKHIM TopueM 3
MacCVBHOIO METaneBol OCHOBOI (1), y SIKy BCTAHOBMEHO, CUMETPUYHO MPOBIAHUKY-BiabyBayy (2), ABi
pisbboBi wnuneku (10), Ha skMXx 3a gonomoroto raviok (11) Ta cnencepie (12) Ha Tpasepcax (13)
3akpinneHo gyno (14), miweHb 3 BunpobyBaHoro maTtepiany Ta gaTtyuk (16), Skun crnonydeHun 3
MiKPOKOMM'IOTEPOM, SIKUIA TakoX 30upae daHi 3 KoTywku Poroscbkoro (3), BUCOKOBOMBTHOTO AifbHMKA
(22), Ta BMpObNsie kepiBHi curHanu ans po3psgHuka (19) Ta perynboBaHOro 3apsgHoro NpUCTPORo
(21), 3'egHanoro no Wi-Fi kanany 3 BigganeHnm komn'totepom (18), nporpamHe 3abe3neveHHst AKoro
po3ssonsie hopmyBaTi napameTpu npouecy BunpobyBaHb, NpuiMmaTtn Ta obpobnaTy i HakonnyyBaTK
OTpPUMaHI AaHi.
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Komn'toTepHa BepcTka A. KpuxaHiBcbkumn

1O "YkpaiHcbkuil HaUioHanbHWUIA ogic iIHTENeKTyanbHoi BNacHOCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601



