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The best smoke alarms

KOMNOHEHTU CUCTEM NPOTUMNOXKEKHOIO 3aXUCTY

Po3min 5.1

TenuioBi mo:xkexHi cnoBimysayi. Yacruna 1

Icropnuna noBigka

Icropuuno ckilanocs Tak, IO TEIMJIOBI IMOKEXKHI CIHOBIIIyBaul CTald 1 JOBTUM yac
3aJUIIATNCS HAllMacoOBIIIMMHU B CHCTEMaXx MOXEKHOI CUTHaii3alii Ta onosimyBaHHs. Lle Oymno
00yMOBJIEHO iX IPOCTOTOI0 KOHCTPYKIIil, HEBHOATIUBICTIO B OOCIYyrOBYBaHHI, a TOJIOBHE
JIETIEBU3HOK0. Y TaKUX CHOBII[yBadaX BUKOPUCTOBYBAIUCS 1 MPOJIOBKYIOTh BUKOPHCTOBYBATHCS
TEIUIOBI CEHCOpH, MOOYyIOBaHI Ha IIMPOKO BIJOMHUX (PI3UUHUX 3aKOHAX 1 3aKOHOMIPHOCTSIX.
Takux sK: 3MiHa JIHIHHUX pO3MipiB BiA TemmnepaTypu, 3akoH Kropi g (epoMarHeTukis,
TEMIIepaTypHi 3aJeXHOCTI (Da30BUMX CTaHIB JESIKMX MaTepiaiiB, TEMIEpaTypHi 3aJeKHOCTI
HAIIBIPOBIIHUKIB Ta 1HIIIE.

Bubip tumy ceHcopa Ui TEIUIOBUX CIIOBILIYBauiB BU3HAYAETbCS B IMEpILIy Yepry
CTaTUYHOIO TEMIIEPAaTypOl0 3MIHM CTaHy (TPaHMYHOIO TEMIIEpaTypol0 CIpPalbOBYBaHHS) 1
IHEPIIMHICTIO IHOTO eJeMEHTa. 3HAaYHEe 3alli3HEHHS TEeIJIOBOIO CEHCOpa MaKCHMAaIbHOTO
CTOBIN[yBa4ya, IIO 3HAXOAWUTHCS B TIOBITPSIHOMY TIOTOLI 1 BHMOTHM TIO OUIBII PaHHbOMY
BUSIBJICHHIO O3HAK IMOXKEX1 MPHU3BEIM JI0 CTBOPEHHS TaK 3BaHUX CIIOBIIyBAayiB JIMHAMIYHOTO
TUITY.

Ha mouaTky MHMpPOKO 3acTOCOBYBAJMCS ITACHBHI TEIUIOBI MaKCUMAaIbHI ITOXKEKHI
CTOBIN[yBa4i 3 HOPMAJIBHO 3aMKHYTUMH KOHTaKTaMH, IO MarOTh (DIKCOBaHY TeMIepaTypy

crnpanboByBaHHs. O/IMH 3 TAaKHUX CIIOBIILYyBayiB Mpe/CTaBIeHUN Ha puc. 1.

Puc.1



Taki crioBinryBadi He Manau BOyJZOBAHOTO IHIWKATOpa IMOXEXKHOI TPUBOTH, HE OyIIO 1
HISIKOT IHJMKAIii 4eproBoro pexuMy poOOTH. 3acTOCyBaHHS B YKpaiHi pALy €BpOINEHCHKUX
CTaHJApPTIB B Taly3i MOXXEKHOI O€3MeKW NpPU3BEIO A0 3MiH B KOHCTPYKISIX TEIJIOBHX
CIOBIIIYBAYiB - B HUX 3'BUJIUCS €JIEKTPOHHI OJIOKH 3 eIeMEHTaMH MMaM'aTi 1 Y4epBOH1 1HUKATOPU
CTaHy MOXeXHOi TpuBOru. Jleski BUPOOHUKM, BUKOHABIIM I JOPOOKH, 3aJUIIMIN TEIJIOBI
cercopu 6e3 3MiH. OcOOIMBO 1€ CTOCYETHCS BHCOKO 1HEPIIITHUX CEHCOPIB 3 (hepoMarHeTUKaMU.

Hanpuknan, six y ciointyBaui CITTT-A2, ¢poTo sikoro nmpeacTaBieHo Ha puc. 2.

Puc. 2

OCHOBOIO TaKOT'O CEHCOPY € T'€PKOH, 13 3aKPIIVIEHOI0 Ha HbOMY MarHiTHOIO CHCTEMOIO,
10 CKJIAQJA€ThCs 3 MOCTIHHUX MArHiTiB, HIKEJb-IIMHKOBUX ()EPUTIB 3 HU3BKOTEMIIEPATypHUM
toukoro Kropi 1 naryHHMX mrai® - reruronpuiimauiB. [lpum HOpMadbHHX YyMOBaxX TE€pKOH
3aMkHeHW#. [lpu miABUINEHHI TeMmepaTypH HaBKOJHUIIHBOTO cepenoBumia Oimpme 70 °C
MarHiTHa TNPOHUKHICTh (EpUTIB Majnae, L0 Bele 0 OCIa0JIeHHS MarHiTHOro mojis 1 10
PO3MHUKAHHS KOHTAKTIB.

Taxuii ceHCOp HEe Ma€ HiSKOTO HaJAITYBaHHS TeMIEpaTypH CIpallbOBYBAaHHS. A 3aBISKU
JIOCUTh BEIUKIA Maci TEePMOYYTIIMBOTO €JIEMEHTA BiH Mae€ Ie W BENHWKY 1HEPIIHHICTB. SIKIIo
o0ayBaTH Takuil cCHOBIIyBau MOBITPsM, HarpituM 10 90 °C copaiboByBaHHS BigOYyBaeTbCs
yepe3 120 c.

J1st 3a0e3meueH s HaJIeKHOT pOOOTH MaKCUMATbHUX TETUIOBHX CITOBINYBaYiB HEOOX1THO
B HHUX 3aCTOCOBYBATH Majora0apwWTHI TEIJIOBI CEHCOPH, SKi MalTh Majy Macy, TrabapuTHi

PO3MipH, a 3HAYUTh 1 MEHIINUN Yac MPOTpiBY, 1 K HACIIOK - MEHIIY 1HEpIiIHICTb.

HopmaruBHi BUMOTrH
VY mepuriii gactuHI ocTaHHBOI Bepcii 2021 poky MpOEKTy Jep)KaBHOTO CTaHAApTy cepii

JACTY EN 54 € Bu3HaueHHs MI0A0 TEIJIOBUX MOKEKHUX CIIOBIIYyBaYiB:



"'3.33 mennosuti noxcedicnuil cnosiugysay (heat detector)

Looxcexcnuil cnosiwgysay, wo cnpaybosgye nio enau8oM nioGUWEHHs memMnepamypu

Hpumimka 1. Cioou 6x00sms nodicedicHi cnosiugysavi, aKi peazyiomv HA NiOGUUEHHS.
memnepamypu ma/abo nepesuiyerHs 3a0anoi memnepamypu'.

Cepis €BpONEHCHKHX CTaHAAPTIB TMepeadavyae HasBHICTh TOYKOBHX Ta JIHIHHUX
MOKEXKHUX TEIUIOBUX crioBimyBadiB — YactuHa 5: TemoBi MOKeXHI CIOBINIyBadi - TOYKOBI
crnoBinryBavi y #oro ocranniii penakuii 2017 poky i3 3minoto A1:2018 poky; Yactuna 22:
TernoBi cmoBinyBaui JIHIHHOTO THUIY 3 MOXIJIHMBICTIO BigHOBiIeHHs; Yactuna 28: JliHilHI
TEIIJIOBI CTIOBIIIYBadi 0€3 MOKJIIMBOCTI BifHOBJIeHHS. YacTuHu 22 Ta 28 1Mo JIHIHHUM TETUIOBUM
Hns

HaBITh Y

crioBillyBayaM B YKpaiHi HE BIPOBAHKEHI y SKOCTI HALIOHAJBHUX CTaHIAPTIB.

0araToTOYKOBMX TEIJIOBHX IIOKG)KHUX  CIOBINIYBa4iB  OKPEMOI  YaCTHHH
€BPOIEHCHKOMY CTaHAAPTI HE mepeadadyeHo.

Hemae ni y npJICTY EN 54-1:202X, ui y ICTY EN 54-5:2019, siku1o 1uBUTHCH OCTaHHI
Bepcii WX JOKYMEHTIB, Hi SIKMX IHIIMX BH3HAYCHb IOJO TEIUIOBUX MOKEKHUX TOYKOBHX
CHOBINIyBa4iB: HE Ma€ TaM Hi MaKCHUMaJbHHUX CIOBIIIyBadiB, Hi JIU(QEPEHIINHUX, YU
MaKCHUMaIbHO-AU(PEPEHLIHHNX, a00 TEIUVIOBUX CIOBII[YBAaYiB JUHAMIYHOTO THITY!

Tomy, Buxoasuu 3 Bumor JICTY EN 54-5, tpeba roBopuTH 3a TemrmepaTypHi Kiacu
MO’KEKHUX CTOBIIIYBauiB, 0€3 BXKUBAHHS TEPMIHIB, SIKI HE 3aCTOCOBYIOTHCS Y IIbOMY CTaHAAPTI.

TemmnepaTypHi KjacH TEIJIOBUX TOYKOBUX MOXKEKHUX CIIOBILIYBayiB HaBeAeH1 y Ta0mui 1.

Tabmums 1
Knac Hopmanbna MakcumanbHa MinimanbHa MakcumanbHa
CHOBIlTyBaya TemIeparypa TemIeparypa CTaTUYHA CTaTU4Ha
BUKOPHCTOBYBAHHS, | BHKOPUCTOBYBAHHSA, | TeMIlepaTypa TeMIIeparypa
°C °C CIPALlbOBYBaHHS | CIIPallbOBYBaHH,
°C °C
Al 25 50 o4 65
A2 25 50 54 70
B 40 65 69 85
C 55 80 84 100
D 70 95 99 115
E 85 110 114 130
F 100 125 129 145
G 115 140 144 160

BupoOnuku, 3a OakaHHSM, MOXYTh HaJaBaTH JOJATKOBY iH(OpMAIO IIOAO0 THITY

CHpaIbOBYBaHHA, SKUHA MPOJAEMOHCTPOBAHMM CIOBIIyBaueM, HojarouM iHAekc S abo R mo

BUIIE3TAIaHNX KJIaciB. TakiuM YMHOM, KUIBKICTh KJIACIB MOIITUPIOETHCS 110 24.

Ha mpakrtuii Taka Benuka KIIbKICTh KJaciB 3BMYalHO He 3acTocoByeThcs. Hesnauna

pi3HULA

MK

cepeaHiMu

3HAa4YCHHAMU

CTaTUYHOL

TemIreparypu

CIipaliltOBaHHA

MIDK

cnioBimyBadamu kiacy Al Ta kmacy A2, o CTaHOBUTH MeHIe 5% poOUTh OJUH 3 IIUX KIIACiB
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MPOCTO 3aBUM. [CTOPHYHO Tak CKJIAJIOCh, IO TETUIOBI TOYKOBI CIIOBINIyBadi Kjacy A2 Oynu
OUITBII PO3MOBCIOKEHI 3aBIIIKH JOCTYITHUM TEIUIOBUM CEHCOPAM 31 CTATUYHOIO TEMIIEPaTypOIO
cnpairoBans Tpoxu MeHe 70 °C. CrioxkuBayi npu 3aKa3i TEIUIOBUX MOXKEKHHUX CITOBIIyBayiB
Maii’ke aBTOMaTHYHO HA3WBAaIOTh caMe el Kiac, OyIIMTO IHIIMX KJIAaciB MPOCTO HE ICHYE.
Matoun y cBOeMy apceHali IIUPOKHUNA CIEKTP KJIaciB TEIJIOBUX TOYKOBUX CIOBIIYyBauiB, a 1€
BUTPaTH Ha po3poOKy, BuUnpoOyBaHHA, cepTu(ikaimiro, Hame MiANPUEMCTBO HPAKTUYHO HE
peanizyBano Outbin Hik 3a 10 pokiB BUPOOHHUIITBA HI OJHOTrO croBinryBada kmaciB Al, AlS,
A2S, BR. Jlns BupoOHunTBa cropimryBadiB kiaciB C, D Ta BuIle HEOOXiJHO 3aCTOCOBYBATH
Marepiany, 1o OULTBII CTIWKI O BHUCOKHX TeMIlepaTyp, HiDK 3BHuaiiHui tutactuk ABS. A
noTped y Takux BHPOOax HisIK HE TEPEKPHUBAIOTh BUTPATH HAa OCBOEHHS HOBHX TEXHOJIOTIH 11O
TEPMOCTIHKMM TIUIaCTUKaM, HaBiThb HE BpPAaXOBYIOUM BHTpPAaT Ha pPO3POOKY, BHUIIPOOYBaHHS,
cepTudikaliiro Takoi mpoayKIIii.

3acTOCOBYIOUYM 3a3BMYail TEIJIOBI CHOBILyBadl TUIbKM Kjacy A2 6araTo CIOXHMBayiB
CTHKAIOThCA 3 MPOOIEMOI0 XHOHHX CIIpAIfOBaHb. AJie TPOBHHA TYT HE Y SIKOCTI CIIOBIIyBayiB, a
y HETpaBWJIBHOMY BHOOpI KJIacy crioBinryBada! 3 6araTopiqHOTO JOCBiTy POOOTH 3 TOUKOBHMU
TEIUIOBUMH CIOBilllyBauaMu OyB 3p00JIeHUI HACTYITHUI BUCHOBOK:

IIpoekTyBaibHMKAM, IHCTAJNATOPAM, a TaKOX MNPaliBHUKAM 00CJIYroOBYHO4YHX
opradizauiii HeoOXiIHO HABYMUTHUCH PO3PI3HATH NapaMeTpW CHOBilyBaYiB pisHUN
TeMIepaTypHUX KJIACiB, 2 TAKO0K 3aCTOCOBYBATH HA KOHKPETHUX 00’€KTax cmoBilryBaui
HeoOXinHux kJaciB. I Tyt 0e3 3nannsa Bumor crangapry JJCTY EN 54-5 ne o6iiiTuce.

OnHier0 3 HaWBOXKIMBIMIMX  XAapaKTEpUCTHK TEIUIOBOIO  CIOBillyBaya €  4ac
cripainiboByBaHHs (iHepiiitHicTh). ToOTO 1e € yac, SKWWA TPOXOJUTH BiJI TOYATKY 3POCTAHHS
3aJJaHNX B HOPMATHBHO-TEXHIUYHOI JOKyMEHTalii MapameTpiB TemIeparypd HaBKOJIWIIHBOTO
cepeloBUINa JI0 CIpallbOBYBaHHSA cHoBilryBaya. Yac crpaitoBaHHs (tCr.) BKIIOYae B cebe vac
(Atl), mpoTsAroM SKOTrO 3 3a/JaHOI0 IIBMJKICTIO MiJBHILYETHCS TeMIIEpaTypa HaBKOJHUIIHBOTO
cepenoBuina, 1 yac (At2), Mo BUTpAYa€THCS HA MPOTPIBAHHS YYTJIIMBOTO €JIEMEHTa, TOOTO term .=
Atl + At2.

Hampuxman: mo JACTY EN 54-5 nns cnoBimgyBauiB kiacy A2 Tpu MiABUIICHHI
Temreparypu BiJi yMOBHO HopmaibHOI (25 °C) mo makcumansHoi (70 °C) mpu IMIBHIKOCTI
nigsuieHHs 30 °C / xB yac cnpanboByBaHHs cTaHOBUTS temm .= 100 ¢, Atl =90 c. Takum guHOM,
Ha MporpiBaHHs 3anuiaeTscs At2 = 10 c.

3rigao tabmuue 3 JACTY EN 54-5 TeroBuii crnoBinlyBad, Hampukiajg kiacy A2, mae
MOJJIMBICTh CIpAalbOBYBaTH 1€ JO JIOCSATHEHHI MIHIMAIbHOI CTAaTMYHOI TeMIepaTrypu
crparroBadHs (s kinacy A2 ne 54 °C), Ko MBUIKICTh 3pPOCTaHHS TEMIIEpaTypH MEPEBUIILYE

1 °C/xB. TI'padiku 3aleKHOCTI TeMIlepaTypyd CIIpAIOBaHHS MaKCUMAJIbHUX TEIUIOBUX
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CIIOBIIIYBaviB Kjacy A2 BiJl IIBUAKOCTI 3POCTaHHS TEMIIEpaTypH HaBEJCHI HA PUCYHKY 3.
I'pacdiune 300pakeHHsT IHEPIIHHOCTI TEIJIOBHX CIOBINIYBaYiB CIPUHAMAETHCS KpaIlle 3aBIsSKH
HAOYHOCTI TPEJCTaBICHUX NMaHuX. [lomMmapaH4eBUM KOJHOPOM BKa3aHi 30HU CIIPAIFOBAaHHS, IO
BIJIMIOBIAAIOTh BUMOTraM CTaHJapTy. [Opu30oHTaNbHI YOpHI JiHII BIJOKPEMIIOIOTH 30HY
CTaTMYHUX TEMIIEpaTyp CIpalbOBYBaHHs, JUUIsl JaHOTO Kjacy croinryBaya 1e 54 ta 70 °C. Ilpu
BEJIMKUX IIBHIKOCTSX 3POCTaHHS TEMIIEpaTypH MOXIIMBO U yIEpeIKEeHE CIpalOBaHHS
CIIOBINIYBaYiB, ¥ copaimroBaHHS 3 3ami3HeHHsM. CTaHAapT J03BOJISE, alie MOKU M0 HEBiAOMI
TEIUIOBI CEHCOPH, SIKI Maliu O Taki BIACTUBOCTI CHpALIOBAHHS 3 yIepemKeHHsM. binbin Bigomi
TEIUIOBI CEHCOpH, Y SKHUX 3pOCTa€ I1HEPUIHHICTh MNpU 30UIBIIEHHI IIBHUAKOCTI 3pPOCTaHHS
temneparypu. KOHKpeTHI CXeMOTEeXHI4HI PillIeHHs, IO 3aCTOCOBYIOTHCS Y TEIJIOBUX TOYKOBUX
CIIOBIIIYBa4ax, BIUIMBAIOTh HA TEIUIOBI BIIACTUBOCTI CIIOBIIYBAYiB B IIJIOMY, IO JO3BOJSETHCS
CTaHIapTOM.
3anexHICTh TeMIepaTypH CIPALIOBaHHS TEIUIOBUX CIOBIIYBaviB kiiacy A2 Bix

HIBUJIKOCTI 3pOCTaHHS TEMIIEPATypH
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Puc. 3
TemnmoBi croBimyBayi, sIKI 3aCTOCOBYIOTh Y SIKOCTI CEHCOpa TEPMOPE3WCTOPH Ta 1HIIII

HaIIBIPOBIIHUKOB] TMPHUCTPOi, a g OOpPOOKH CHUTHATY 3aCTOCOBYIOTH EJIEKTPOHHI OJIOKH 3

TEMIIepaTypHOIO KOMIICHCAIli€l0, a00 MIKpPOKOHTPOJIEPH, MAIOTh MOXJIMBICTH CHPAIIOBAaHHS 3



ynepemkeHasm y BianoBigHocTi 3 JICTY EN 54-5, 3anumarouucek npu bOMy MaKCUMaTbHUMH
TETUIOBUMH CIOBIII[yBaYaMHU.

TemmoBi moXKeXHI CIOBINTYBayi 3 iHAEKCOM R crienianbHO po3poOIstoThCs IS TOTO, 00
BOHHM MaJId BJIACTHBOCTI CIIPAIIOBAHHS 3 YNEPE/DKEHHSIM 3aBJSKH 3aCTOCYBAHHS CIICHiaIbHUX
CXEM Ta €JIEMEHTIB BIAMOBIAHOI TeMIIEpaTypHOI 3aJIGKHOCTI. 3aJeKHICTh TeMIlepaTypu
CHpAIfOBaHHS TEIUIOBHX CIOBilIyBauiB kiacy A2R BiJ HMIBHUAKOCTI 3pOCTaHHS TEMIIEpaTypu

HaBEJCHO Ha PUCYHKY 4.

3anexxHICTh TEMIIEPATypHU CIIPALIOBAHHS TEIIOBUX CHOBiIIyBauiB ki1acy A2R Bifg

HIBUJIKOCTI 3pOCTaHHS TEMIIEPATypH
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Puc. 4

Jlnist ycixX THITIB TETUIOBHX IMOKEXHUX crnoinryBaviB y JIBH B.2.5-56 ne 3anmexHo Bix ix
OPUHLMITY [ii, Ta Kjacy  BCTaHOBJIEHA OJHAKOBa HOpPMAaTHMBHA BEJIMYMHA IUIOIII, IO
oxoponsieTbcs. Jlo Toro, Tpeba BIAMITHTH, [0 IS TUIONIA CYTTEBO MEHINE IO, sKa
OXOpOHSAETHCS JMMOBUM IIOKEKHHUM CIIOBillyBaueM. SIK BKa3ylOThb pPEKOMEHJAIii IbOro
HOPMAaTHUBHOTO JIOKYMEHTa, €()EeKTHUBHICTh 3aCTOCYBaHHA TOYKOBHMX TEIUIOBUX TMOXKEKHHUX
CIOBIIIYBaYiB CYTTEBO 3MEHIIYETHCS Y BETMKUX MPHUMIIIEHHAX 3 BUCOTOIO cTeni 8 — 11 merpis.
A mpu OUIPIIMX BHCOTaxX CTEIl 3aCTOCOBYBATH TEIUIOBI CHOBIIIyBadi IIUM JOKYMEHTOM HeE
nepeadaveHo.

Y JACTY CEN/TS 54-14 € 3acTepexeHHs, IIO TEIUIOBI IIOKEXHI CHOBIIIyBaui
JUHAMIYHOTO THUITy, TOOTO 3 iHJeKcOoM R, mpuaaTHIII AJis 3aCTOCOBYBAaHHS 3a YMOB, KOJIH

TeMIepaTypa HaBKOJIMIIHBOTO CEpPeIOBUIIA HU3bKa, a00 3MIHIOETHCS JIMIIE MOBUIBHO, MIPOTE SIK
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MaKCHMaJIbHI TEIUIOBI MOXEKHI CroBimnyBaui (3 iHaekcoM S abo 6e3 iHaekca) MpUAATHIIN IS
BUKOPUCTOBYBAHHS 32 YMOB, KOJHM HAaBKOJMIIHS TEMIEpaTypa MOXXE IIBUAKO 3MiHIOBATHUCS
IPOTSTOM KOPOTKHX MPOMIXKKIB Hacy.

TennoBi MOXKEeXKHI CHOBIINYBadl BBAKAIOTh HAWHEUYTIMBIIIMMH 3 yCiX ICHYFOUMX THIIIB
CHOBIiIyBayiB. 3a3BUYail TEIUIOBUN MOXKEKHUN CIOBIIYyBau CIIPAIbOBYE, KOJIU BHCOTA MOIYM s
J0CATaE TPUONM3HO TPETHHU BIJICTAaHI BiJl OCHOBM BOTHHINA JO CTENi. 3arajioM, TEIUIOBI
MOXKEXKHI CIIOBiIIyBaui OUIbII CTIHKI J0 HECHPUSATIMBUX YMOB CEPEJOBHINA B TMOPIBHAHHI 3
IHIIMMH TUTIAMU TOXKEKHHUX CIOBIIYyBayiB.

JlificHO, TeIUIOBMH TOXKE)KHUU CIOBIIIyBa4 CIPAIlbOBYE HAWIOBUIBHINIE, aie ITiJl Yac
MOXEXI 3 IHTCHCHBHUM TEIUIOBUAUICHHSIM 1 JY)K€ HHU3BKHMH OOCSTaMH TUMOYTBOPEHHS
TETUTOBHH MOKEKHUH CIIOBIIIYBau MOXe CIIPAIIOBATH paHillle, Hi>K TUMOBHH.

He tpeba 3abyBatu ii Te, 1m0 iCHYe KaTeropiss MpHUMIIIEHb, 1€ Ha MPOTA3l JOCUTH
TPUBAJIOTO NPOMDKKY 4Yacy MOXKE IIBUIKO 3MIHIOBAaTUCh TeMIeparypa B TOW e dac
3aJMIIAI0YHCh Y Jliana30Hi TeMIlepaTyp BHKOPHCTOBYBaHHS. Jl0 TakMX NMPHUMILICHb HaJICKAaTh:
KyXHi, KOTEJIbHI, JaXyd 3 METAJIEBUM MOKPUTTAM, TOLIO. 3BHYAIHO, IO JUIS IHUX MPUMIIICHB
PEKOMEH/IOBAaHUMH OyIyTh TEIUIOBI CHOBIIIYBayl BiAMOBIJHUX TeMIEpaTypHUX KIaciB 3
ingexcamu S. CroBillyBayi 3 iHIEKCOM S HE CHpPallbOBYIOTh HM)KU€ MIHIMaJIbHOW CTATHYHOL
TEeMIIepaTypu CIpallbOBYBAaHHS, sIka BKa3aHa B Kiacu(ikailii, HaBiTh MPU BUCOKIA IIBUJIKOCTI
3pocTaHHs TeMieparypu noBiTps. [Ipu npoBeaeHi BUNIpoOyBaHb 3pa30K CHOBIIIyBadya MOBUHEH
OyTH cTaliIi30BaHUN IpU TEMIEpaTypi, SKa 3a3HaYeHa B CTaHJApPTI BIAMOBIIHO 10 HOTo Kiacy
(mms A2 S e 5°C). IMicas crabimizariii 3pa30k MOBUHEH OyTH mepeMileHuii 3a yac He Oinbir 10
CeKyHJ Yy MOTIK moBiTps 31 mBuuakicTio 0,8 M/c (macoBuil exBiBasieHT mpu 25 °C) 1 3
TEMIIepaTyporo, sika 3a3HadeHa B cranaapti (st A2S 1ie 50°C). 3pa3ok MOBHHEH 3HAXOJAUTHUCS B
noToIll TOBITps He MeHmIe 10 XB, Mpu BUNIPOOYBaHHI PEECTPYEThCS OYIb-SKE CIPAIlbOBYBAaHHS
3pa3ka 3a el Yac Yu MPOTATOM dYacy MepeMillleHHs. 3alle)KHICTh TeMIepaTypu CIpalfOBaHHs
TETJIOBUX CIOBINTyBaviB Kiacy A2S BiJ MBHUAKOCTI 3pOCTaHHS TeMIIEpaTypu HaBelCHA Ha
PHUCYHKY O.

[Ipu 3acToCyBaHHI TEIUIOBUX CIIOBIIIYBaYiB 3 1HIEKCOM S Ba)KJIMBO MaM'sTaTH, 10 BOHU
MOBMHHI MaTW JI0JATKOBI MifBHIIeHI BiHOcHO BuMor cranaapry JACTY EN 54-5 texniuni
napaMeTpy MO BIAHOCHIM BOJIOrOCTI MOBITPs. MOXIMBO HE HACTUIBKH KOPCTKUMHU SIK IS
aTOMHOI €HEepreTUKH, ajie OCTATHIMH JUIS TOTO HE JaBaTH XMOHUX CIpaIfoBaHb, HATPUKIIA
98% mpu 45 °C. EnexTpoHHHN OJOK TaKOTO CIOBIlIyBada MOBHHEH MaTH JOJATKOBUM 3aXUCT
noBepxHi Bix Bojoru. KpiM Toro, psn oO0'eKTiB MoOe 3akagatu BHOYXOHEOe3eYyHOro
BUKOHAHHS TaKOro CIOBIlyBaya, A0AaTkoBuX Bumor mno I[P, Tomo. A Takux BuUMOT Yy

JIep>)KaBHOMY CTaHJapTi Ha TETUIOBI MOXKEXHI CIOBIITYBadl MPOCTO HE MaE.



[Ipyn BUKOpHUCTAaHHI TETUIOBUX CITOBINIYBa4iB TaKOX HEOOXIJHO 3BEPTATH yBary Ha Te,
mo6 oO0oJOHKAa cHoBillyBaya 3a0e3meuyBaja BiUIbHE MPOXOKEHHS IIOTOKY TOBITPS MO
TEIIOBOTO CeHCOpY. BaXmBo Takok, 00 KOHCTPYKIis BUpoOy 3abe3nedyBana po3TalryBaHHs
TEIUIOBOTO CEHCOPY Ha BiJCTaHI He MeHIIe 15 MM BiJf MOHTa)KHOI MOBEPXHI CIOBIIIyBaya, TOJ1
MNOBITPSHUM MOTOKaM He OyJie 3aBa)KaTH XOJOJHUI IIap MOBITPsl OIS XOJIOAHOI MOBEPXHI, HA
SIK1ii 3MOHTOBAHO CIIOBIIIyBay.

3aeKHICTh TEeMIIepPaTypH CIIPAIFOBAHHS TETIOBUX CIIOBINYBayiB Kiacy A2S Bif

HIBUAKOCTI 3pOCTaHHS TeMIIEpaTypu

10 20030 40 50 60 70 8090 110 130 150 170 190 210 230 2sp 270 200 310 330fc
100 140 160 180 200 220 240 260 280 300 320

Puc. 5

Orusj BigoOMHX TeXHIYHUX pillleHb

[Tpununosa enexkrpuyHa cxema crosimyBaua CIITT-A2 naBeznena Ha puc. 6.

4

00l i
Rl

14
™~

Puc. 6
Tak sk B NMPUCTPOi BHKOPHCTOBYBABCS TEIJIOBOI CEHCOP 3 HOPMAaJIbHO 3aMKHYTUMH
KOHTaKTaMH, TO JUIsl TIepeMUKaHHS 0iCTaOlIEHOTO €JIEMEHTY 3HA00MBCS IHBepTOp cUrHamy. Lo
(GYHKIIII0O BUKOHAB TPAH3UCTOPHUI TpaHCHOPMATOP MOCTIHHOTO CTPYMY — JABOXTPAH3UCTOPHUMN
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KoMrapatop. Buxig 0icTabiibHOTO e€leMeHTa TMaM'siTi HAaBaHTAKCHWH  CBITJIOMIOJHUM
THAMKATOPOM, TTOCITIIOBHO 3 SIKUX IiIKIIOYEHUH CTAOUTITPOH 1 CTPYyMOOOMEKYBAIBHI PE3UCTOP.
[Tpu TakoMy BKIIFOYEHHI B PEXKHMMI IMOXKEKHOI TPUBOTH SCKPABICTh CBITIHHA 1HIUKATOPa iCTOTHO
3aJICKUTh BiJl OMOPY 30BHIIIHBOTO CTPYMOOOMEKYBAJIBHOTO pe3ucTopa. Y MOYaTKOBOMY CTaH1
BCl TPaH3WUCTOPH CHOBINIyBaya 3akpuTi. KoOHaeHcaTopu HE T03BOJSAIOTH OiCTAOLIBHOMY
CJIEMEHTY TEPEKIIIOYUTHCA y 3BEJCHHMI CTaH NPU BKIIOYEHHI JDKepella eJIeKTPOXKHUBIICHHS.
Hominanu pe3ucropiB MocTa BHOpaHi TakKMM YMHOM, IIOO0 TPAH3MCTOPH KoMmapaTtopa Oymu
HaaiiHO 3aKkpuTi. 3akpuTH OyAyTh 1 o0OwWaBa TpaH3UCTOpa OICTAOUIBHOrO eJeMEeHTA.
CeiTiomiogHuil iHAMKATOp CBITUTHCA He Oyzae. Komum Temmeparypa HaBKOJIMIIHBOTO ITOBITPS
MEPEeBUIIUTEL TemriepaTypy Kropi, BiOyaeTbcss pO3MUKaHHS TePKOHA 1 3MIHUTHCS 3HAK CUTHATY
Ha 0a3ax TPAH3UCTOPHOTO KOMIIaparopa. BiIKpuBIIKCH, Ii JBa TPaH3UCTOpPA 3aMKHYTh MiX
co00I0 KOJIEKTOpa TPAH3UCTOPIB OiCTa0LIBHOrO eneMeHTa. Y pe3ylbTaTi LbOro 3aMHKaHHS
0icTaOlIbHUI eNeMEHT MEepPEeKIIOYUThCS Yy 3BEICHUM CTaH 1 3alULIUTBCSI Y HBOMY JIO
BIJIKJTFOUEHHS €JIEKTPOXKUBIICHHS, HaBITh SKIIO TeMIIEpaTypa 3HU3UTHCS, 1 TEPKOH TETIOBOTO
CEHCOpa IOBEPHEThCA Y MMOYATKOBUN 3aMKHYTHH CTaH. Beauka 4yacTHHA KOJEKTOPHOTO CTPyMY
HIDKHBOTO 33 CXEMOIO TpPaH3UCTOpa OICTAOUIBHOrO eleMEeHTa IIiJIe 4Yepe3 CBITIOMION, SKHMA
3acBiTUThCA. [lafiHHS Hampyrd Ha CBITJIOAIOAI Ta CTAOUIITPOHI CTBOPUTH YMOBY, MpHU SKii
CIOBIIlYBa4 Mepeijie y 3BeIeHU CTaH, IpU I[bOMY MaJiHHS Halpyru Ha HbOMY Oyne Oinblie
8 B. A 11e o3Hayae, 1110 NMPU PO3IMKHYTOMY T€PKOHI KOMIapaTop Oy/e 3aJIMIIATUCS BKIIOUYECHUM.
[lepenOavaeTbcst TakoXX Te, IO E€JIEMEHT, SKHM OOMeXye CTpyM B JIaHIIO31 >KUBJICHHS
crioBillyBaya OyJae 3aBXAM MpHUCYTHIH abo B Mpuiaal MNpUHMaibHO - KOHTPOJIBHOMY
MOKEXKHOMY, a00 Ha caMOMy II0XKE€KHOMY CcIOBilryBaul. [Ipu KOpOTKOYAaCHOMY 3HMKHEHHI
HANpyTH JKUBJICHHS CIOBINIYBa4 MMOBEPHETHCSA B MMOYATKOBHU CTaH YEPTOBOTO PEKUMY POOOTH,
HaBiTh KOJM TEMIIepaTypa 3HU3UTHCS Ta TEPKOH 3aMKHEThCS.

Jlo HeoMiKiB LFOTO CHOBINyBaya CJIiJ BIJHECTH 3HAUHY 1HEPUIHHICTH MO BEPXHHOMY
Jiarma3oHy 3Ha4eHb 4acy J03BOJICHOMY HOPMAaTHBHUM JOKYMEHTOM /ISl TETJIOBHUX CIIOBIIIyBadiB
KJ1acy A2, a TakoX HEMOKJIMBICTh pOOOTH y Hulel(ax MoKexKHOI CUTrHaIi3allil 31 3HAKO3MIHHOIO
Hanpyroto. CTpyM CIOXHMBaHHS CIOBIIIyBaya 3aJ€KUTh BiJ HAIpyrd >KUBICHHA B HUIEi(i
MOXEXKHOI curHasizauii: skuo npu Hamnpysi 10 B ctpym cknagae 0,1 MA, To npu 301U1bIICHH]
Hanpyru 10 30 B crpym Takox miHiiHO 30umbmnThea 10 0,3 MA, a 1e Bxe 6ararto sk JUIs
TETIJIOBOTO CIOBINIyBaya.

[Toxxe)xHUM TETUIOBUI CIHOBINIYBaY 3 1HIUKAIIEI0 YEproBOro PEXUMY poOOTH Ta 3
TEPMOPE3UCTOPOM Yy SIKOCTI CEeHcopa TOo OJOK-CXeMi BIAPI3HIETHCS BiJ] MOMEPEAHHOTO

TEXHIYHOTO PIIICHHS TUTBKH - CAMHM CEHCOPOM Ta T€HEePaTOPOM IMITYJIbCIB.



Crnpoba npakTHUHOI peartizallii BUpoOy 3a HaBEACHOIO BUIIEC OJOK-CXEMOIO MpH3Besa J10

CTBOPEHHSI TIO’KEKHOT0 TeruioBoro crosinryBada UITK-9, dortorpadis sikoro HaBeneHa Ha puc. 7.

Puc. 7

Le#t croBinryBad BHKOHAaHHWKA y 3HIMHOMY KOPIYCli 3 MOXKIIHMBICTIO ITiIKITIOYESHHS
30BHIIIHBOTO iHAMKaropa. llpuHnmmoBa enektpuyHa cxema WIIK-9, mnpusnauena st
JBOXIPOBIAHUX LUIEH(IB MOXKENKHOI CUTHAII3aLlli, Ipe/icTaBieHa Ha puc. 8 .

OCOOMUBICTIO LIBOTO TEXHIYHOTO PIIIEHHS € BY30J OICTaOLIBHOIO €JIEeMEHTY Ta HOro
3Bs3ku. Jlo 0a3W HIDKHBOTO 3a CXEMOI0 TpaH3UCTOpa IbOTO By3Ja MiAKIIOYCHHUN
CJIEKTPOJITUYHHIA KOHIEHCATOP BEIMKOT EMHOCTI, SIKUI BUKOHYE JIBI (DYHKIIII:

- IEPBICHY YCTaHOBKY 0iCTa0iIbHOTO eleMeHTa MPHU BKIIOYCHHI KUBIICHHS;

- 30epeXeHHs CTaHy IOXEXHOI TPUBOTM MPH KOPOTKOYACHUX MpOBaJlaX Hampyru

JKUBJICHH.

F

rﬁ_

Puc. 8
Pesucrop, BcTaHOBIIEHUI MapajieabHO CBITIOAI0NY 3a0e3neuye po3psi KOHAEeHcaTopa 3a
yac He Ounbme 3 c. Pe3ucrop, BKIIOYEHUH MOCHIJOBHO 31 CTaOLIITPOHOM OOMEXYE CTpyM
CIIOKMBaHHA crioBimryBadeM. [lpu Hampy3i B mueidi 12 B momyctumo miakIrOYeHHS

CrioBilyBaya 0€3 30BHIIIHBOTO CTPYMOOOMEKYBaJIbLHOTO pesucTtopa. CHoBillyBad IOMYyCKae
10



MIIKJIFOYEeHHs 30BHIMIHBOTO mpucTporo iHaukarii (3I1I) 31 ctpymoM HaBaHTa)KeHHS HE OLIbIIE
15 MA. Ilpu Hampy3i B nwieli¢i 24 B HenmpumycTUMO MiAKIIOYEHHS CHOBIiNIyBada 0e3
JIOJJAaTKOBOTO 30BHILIHBOTO PE3UCTOPA, IO OOMEXye cTpyM Ha piBHI He Oimpmie 20 MA.
SIckpaBiCTh  CBITIHHA BHYTPIIIHBOTO 1HAMKATOpa OyJae ICTOTHO 3alieKaTd BiJl OIMOPY
30BHIIIHBOTO CTPYMOOOMEKYBAIILHOTO PE3UCTOPA Ta HASIBHOCTI 30BHILTHHOTO 1HIUKATOPA.
[likaBe cxeMOTeXHIUYHE pilmIeHHS OyJI0 peaizoBaHe Y MaKCUMAIBHOMY TEIUIOBOMY
noxexxnomy crosinryBaui MIT 103-5/4, poTorpadis sxoro HaBenena Ha puc. 9, a 61ok-cxema -

Ha puc. 10.

]

N

Puc. 9 Puc. 10
Ha TpaH3uCTOpHOMY ONTpOHI peayi30BaHUN €JIEMEHT MaM'aATi - Tpurep. Y 4eproBomMy
pexxuMi  poOOTH, KOJIM KOHTAaKTH TEIUIOBOTO CEHCOPY PO3IMKHYTi, CTPYM CIOXXHMBaHHS
CHOBIILyBaya JOPIBHIOE CTPYMYy BHUTOKY ONTpOHA IMpH MakcuMaibHii Hampysi 30 B. Ilpu
CIPAallbOBYBaHHI KOHTAaKTHOTO TEIUIOBOTO CEHCOPY CTPUOKOMOAIOHO 3OIBUIYETHCS CTPYM
CIIO’KMBAHHS, SIKUH 0OMEXyeTbCsl pe3ucTopoM. [IounHaloTh CBITUTHCS 1IHOUKATOP Ta CBITJIOAI0]
TPAH3UCTOPHOTO ONTpPOHA. BiIKpUBaeTbCs TPaH3UCTOP ONTPOHA 1 BIH 3aMMKa€ JIAHIIOT
TEIIOBOTO CEHCOpa. Y TaKOMY CTaHi CIHOBILIyBad MOXKe NepeOdyBaTH TOCUTh J0BIO, HaBITh SKIIO
TEMIIepaTypa CTaHe HIDKYE MAKCHMaJIbHOI TEMIEpaTypH BUKOPHUCTOBYBaHHS. Y MOYaTKOBHHU
CTaH TOBEPHYTH BHPIO MOKHA BIJKIIOYCHHSM HANpyrH KUBJIEHHsS. [lapameTpn npu3HAYCHHS
I[bOTO TEIUIOBOTO TMOXKEXKHOT'O CIOBII[yBada MOBHICTIO BU3HAYAIOTHCS MapaMeTpaMu CeHcopa -
TEIUIOBOTO penie. Y Mpoleci cepiiiHOro BUPOOHMLITBA HEOOXIHO HMPUIUIATH CepHO3HY yBary
opraHizaifii Ta TMPOBEJAEHHIO BXIJHOTO KOHTPOIIO TOKYIMHOTO BHUPOOY - TEIJIOBOTO pee.
[lepeBipka TemIOBUX MapaMeTpiB TAaKOTO pelie - 1€ AY)Ke TPyAOMICTKa omepaiis. BiacyTHICTh
BX1IHOTO KOHTPOJIIO MOX€E TNPHU3BECTH 0 3HAYHUX BTpaT, SK MaTepialbHUX 3aco0iB, Tak i
TPYAOMICTKOCTI poOiT Ha 3aBepwanbHiil omeparii: 100 % mnpuiimManbHO - 31aBalbHUX
BunpoodyBanuax (I13B) mpoxykuii. BubipkoBuit koHTposs npu nposeneHHi [13B moxe B ibomy
BUITAJIKy TPHU3BECTH [0 TIJIBUIIEHOT WMOBIPHOCTI TIOCTaBOK CIIOKMBA4Ye€Bl HEBIJMOBIIHOI
MIPOJTYKITii.
11



Hemomikom HITI 103-5/4 € Te, mo BiH He 3a0e3neuye HOPMaJIbHY poOOTY ¥y
3HAKO3MIHHOMY IIIei (i moxexxHoi curHamizanii. HaBiTh gy’ke KOPOTKOYACHI MPOBAJIM HANIPYTH
YKUBJICHHS TIPU3BOJISATH /10 MOBEPHEHHS CIOBII[yBaya B YEPTOBUI PEKUM pOOOTH.

JImst  TETUIOBHMIX TMOXKEKHHUX CIOBIIIYBadiB PO3POOJSUIMCS 1 CHeliadbHI 1HTeTrpaibHi
MikpocxeMu. [IpukinagoM MoXe CIOYKUTH MIKpOocXema JaTdyhKa TeMIeparypu s
npotunoxexaux cucteM YP1101XI103, ska Bukonana B meraneBomy kopiyci KT-1 3 Tppoma
BUBOJaMH. JlaTunMK po3paxoBaHUIl Ha TEMIIEpaTypy CIpalbOBYBAaHHS B Jiana3oHi Big 62 10
70 °C, mo BiamoBigae kiacy A2. 3a ymMOBaMHU 3aMOBJICHHS TeMIIEpaTypy CHpabOBYBaHHS
MO>XHa BCTAaHOBUTH TPHU BUTOTOBJICHHI Oy/ab-fKy B MeXaxX 3Ha4eHb Bij miHyc 60 mo 150 °C.
MaxkcumanbHUM BUXITHAN CTPYM y PEXUMI TOXKeKHOT TpuBOTH - 20 MA, a CTpyM CIIOKUBAHHS B
4eproBoMmy pexxumMi - He Ounbmie 30 MKA. Mikpocxema Ipalioe B IIHPOKOMY Jiara3oHi HApyT
xuBieHHs: Big 3 g0 30 B. BuBin 2 - BuXiJ TUIly BIAKPUTHUNA KOJEKTOp, MOCHIIOBHO 3 SIKUM
BCEpelIMHI MIKpPOCXEMHU BCTAHOBJIEHHH pe3uctop omopom Omu3bko 400 OM ans oOMexeHHS
BUXITHOTO CTpyMy. Y TIOYaTKOBHH CTaH MIKpocxemMa MoO)Ke OYTH BCTAaHOBIJIEHA TUIBKH
BUKITFOUCHHSIM >KHBJICHHS 1 TOBTOPHUM BKJIFOUEHHSM TIICJISI 3HIDKEHHS TEMIIEpaTypH.

Heponikom 11i€i MIKpOCXeMH € BiJICYTHICTh MaM'iTi CIPALIOBaHHS y 3HAKO3MIHHOMY

nureidi moxkexxHoi curramizanii. Cxema migkirodeHas YP1101XI103 naBenena Ha puc. 11.

- O
1 7
2
3
O
Puc. 11

VY 10CKOHAJIEHHIO TEIIOBUX TOYKOBHMX MOXEKHUX CHOBIIYBa4YiB HA OCHOBI KOHTaKTHHX
ceHcopiB 0e3 mam'saTi crpalfoBaHHs OyJlu NPUCBAYEHI BUHAXOJM 3 aBTOPCHKUMHM CBIIUEHHSIMHU
CPCP Ne Ne 830454, 991461, 1177834, 118014, 1203563, 1229788, 1244686, 1260989,
1357990, 1832905, 1837341 ta mo marentax Pocii Ne Ne 2087035, 2179350. Ane 1i TexHiuHi
pillIeHHsS HE 3ayilalii CXEMOTEXHIYHHMX DIllIeHb, 10 BUKOPUCTOBYIOTHCS Y CYYaCHHUX TOYKOBUX
TEIUIOBUX MOXKEKHUX CIIOBIIIyBayax.

e no BopoBajkeHHs B YKpaiHi nepuioi cepii €BpornelchbKUX CTaHAAPTIB 1 B TOMY YHCII
JACTY EN 54-5:2003 BuHUKIIAa HEOOXITHICTH Yy pO3pOOI[l HOBHUX TEIUIOBUX CIIOBIIYBaYiB,
BIJIMOBITHUX CYyYaCHOMY PIBHIO TEXHIKM B MOXEXHIH curHamizaimii. Po3poOKoio IeKiabKox

HaNpsMKIB U1 JOCATHEHHs 1€l MeTH 3aitHsutucs QaxiBui mianpueMcTBa «Aprony. [lepmum 3
12



i€l KOTOPTH TEXHIYHWX pIleHb 3'SBUBCA 3HIMHHM TOYKOBHH TEIJIOBUH MaKCUMaJIbHUN
CIIOBIIYBaY 3 AWCTAHILIHHUM MOBEpHEHHsM B modatkoBuii ctaH - CIIT-2b. Briok-cxema mporo
CHIOBIIIyBaya mpejcTaBieHa Ha puc. 12, a pororpadis Ha puc. 13. OcHOBOIO IILOTO BUPOOY CTaB

BHHAXIJI 3a MateHToM Ykpainu Ne 76047.

————o1
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D
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Puc. 12
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Puc. 13

CnogintyBau CIIT-2b cknmagaBcst 3 TEIUIOBOTO CEHCOpa, TeHEparopa IMIYIbCIB,
0icTaOLTPHOTO €JIEMEHTA, BUIPSAMIIAYA, CBITIOMIOJHOTO I1HIAMKATOpa, OOMEXyBada HaIpyTH,
By3Jla VYIOPABIIHHS 30BHINIHIM 1HIUKATOPOM 1 JBOX CTPYMOOOMEXKYBallbHI PE3UCTOPIB.
KoHCTpYKTHBHO CrHOBillyBad BUKOHAHUN aHAIOTIYHO AMMOBHM croBinryBauam tumy CII/I-3,
UIA-3.1M, CIIA-3.2 Ta iHIMKAM, IO JOMYCKalo B3aEMHY 3aMiHy CIOBINIYyBa4yiB y BXKe
BcranoBneHux CIICO.

Jlo HemomikiB BHpOOY MOXHA BIIHECTH 3HAYHUW IMIYJIbC 3apsTHOTO CTPYyMy TIpH
BKJTIOYEeHHI. JlesKi Tpritagy OIliHIOBAIM 1€ CTPYM SK KOPOTKE 3aMHKaHHS a00 SIK TOXKEKHY

TPUBOTY, ajie I HeAOMIK JIETKO YCyBaBCs 3MiHOIO anroputmy oopooku y ITTKII.
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Hactynmaum Bupo6oM, cTBopeHUM criBpoOiTHHKamu mianpuemctBa "APTOH " Ha misaxy
BJIOCKOHAJICHHS TEIUIOBUX IMOKEKHUX CIOBIIIYyBadiB, CTaB CIOBIIIYBa4y, B OCHOBY SIKOTO OyIIO
MOKJIaJICHO BUHAX1J 1o maTeHTax Ykpainu Ne 78376. Lle TexHiUHE pillleHHs, SIKE MPEACTABICHE
Ha puc. 14 , Gyno peanizoBano y cnogintyBamiax TIIT -2. doTtorpadisi TEIOBUX CIOBINIYBaviB

cepii TIIT npencraBnena Ha puc. 15.

— .
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Puc.14 Puc.15

Bupi0® micTUTh HEBENMMKY KUJIBKICTh €JIEMEHTIB, ajie 30epirae CTaH MOKeXHOI TPUBOTH Y
3HAKO3MIHHOMY LUIEH(1 MOKEKHOT CUTHaAMI3alil NpyU Mallii BEJIMYHMHI €MHOCTI KOHJAEHCAaTopa
nam'saTi CIparfoBaHHs.

VY TemnoBoMy mnoxexHoMmy croBimyBaui TIIT-3 y deproBomy pexumi poOoTH
3abe3neuyerbest (OpMYyBaHHS CBITJIONIOAHUM I1HIMKATOPOM KOPOTKHX CBITJIOBUX IMIYJILCIB 3
TPUBAUMHU TPOMIKKAMH MK IIUMH crajnaxamu. Lleit mpuctpiit Oyno 3axuIEHO TaK0X
natreHToM Ykpainu Ne 85255. ¥V rtemnoBux cnosinryBayax cepii TIIT Oyno peanizoBaHo 1e
KiTbKO naTeHTiB Ykpainu: Ne 87559, Ne 86308, Ne 89550, Ne 89097, Ne 89096, Ne 90314

XoueTbCsl BIJI3HAUUTH, 110 CaMe€ KOMIUIEKT 31 CEMH BKa3aHUX BUHAXOMAIB 3 €JIUHOIO
Ha3Bol «TennoBuil MoXeKHUN CHOBIIIYBauy» 3aBOIOBAB IOYECHE ApPYre Miclie B aOCOMIOTHIN
HoMiHaIii Ha Bceykpaincekomy koHKypci «Kpamuit Bunaxig 2010 poky». [Toka3oso, 1o nepuie
MicIle B IIbOMY KOHKYypci O0yio npucykeno nepxxasHomy minnpuemctBy Kb «IliBaenne» im. M.
K. Slurens 3 iX BHHAXoJOM IO PaKETHO-KOCMIYHOMY KOMIUIEKCY. TakuM YHMHOM, MOXHa
CIPaBEJIMBO CTBEP/KYBATH, 1[0 HOBITHI PIIIEHHS, SIKI peali3yloThCsl 3apa3 B KOMIIOHEHTax
MOKEXKHOI CHUTHadi3alli NPUBATHOTO MIANPUEMCTBA «ApPTOH», 1 B TEIUIOBUX MOXKEKHUX
U3BEIIATEeNAX 30KpeMa, peajJbHO BUMIIIM Ha PIBEHb BUCOKUX TEXHOJIOTIH 1 CydaCHUX TEXHIYHHMX

pillieHb.
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