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(57) Pedpepar:

HaHun BuHaxig npuvaaTHWA NS nokanisaudii micus posTawyBaHHS BigxodiB (Hanpwuknag, sigxogu
A0epHOro nanvea, npegmeTu-nepeLukoan, 3abpyaHeHi pagiadieto, abo iHWi pagioakTMBHI MaTepianu),
MOHITOPUHTY Ta IHCMNEKTyBaHHS HAaBKOMMWLUHBOrO CepefoBuLLa, TPaAHCMOPTYBaHHS, a TaKoX [nJnis
3aCTOCYBaHHA MpU  PEMOHTI, CMOPYMIKEHHI | BMBEOEHHA 3  eKkchnyaTauii  peaktopa Yy
BMCOKOPaAioakTMBHOMY cepefoBulli. YnbTpassBykoBum (abo 3BYKOBMM) XBUNSAM pagiauis He
nepewkoaxae. Lito BNacTMBiCTb 3aCTOCOBYIOTb Y JAHOMY BMHAaXOAi AN BUSABNEHHSA Ta (DOPMYBaHHS
300paxeHb BigxopdiB Ta/abo 3agaHux ob'ekTiB. CucTema MOEOHYeE opepXaHi 3a [oMOMOrot
ynbTpa3ByKOBUX abo 3BYKOBMX XBUIb 300paXKeHHs s nokanisauii Bigxoais Ta/abo 3agaHux ob'exTiB
i3 iHbopMaLieto oo pagialii, BUABNEHO AeTEKTOPOM pagiauil, ANa reHepyBaHHSA Ta perynioBaHHs
HOBUX KOMOIHOBaHMX 300paxeHb Ta iX BigobpaxeHHs. Hanpuknag, 300pakeHHst y Hanpsamky i3
CUIMbHOI pagialieto € YepBOHMM, a i3 crnabkow - cuHiM. Kpim Toro, BOygoBaHMI MpucTpin Ans
dhopMyBaHHA 300pakeHb MOXe OyTu BCTAHOBMEHWA Yy 6e3ninoTHUM npuctpin abo poboTnsoBaHy
CUCTEMY 151 BUKOPUCTAHHS NMPU PEMOHTI Ta CMOPYAXKEHHI.
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"anysb BUHaxoay

Mpuctpin ons Bu3HavyeHHs Ta OpMyBaHHA 300pakeHHs 3agaHoro o6'ekTy 3a [A0MOMOrow
ynbTpa3BykoBux (abo 3ByKOBUX) XBUNb POPMYE 3006pakeHHs1 i3 NPUCTPOIO AN BUMIpIOBaHHS pagiadii,
e, Hanpvknaa, OinsHKKY i3 CUMbHOK pafialielo € YepBOHMMMN, AINAHKX 3i cNabkMM BUNPOMIHIOBAHHAM
— CMHIMW, BOHM iHTErpytoTbcs, 06pobnstoTbes i BigobpaxatoTeCst Ha npucTpoi. (YepBoHWMIA i CUHIN
HaBeaeHi Ansa Npuknagy, Cxema KonbopiB Moxe 6yTu iHLWOo)

PiBeHb TexHiku

3BuyanHi onTu4Hi kamepu (Hanpuknag, ¢oTo abo Bigeokamepu) He MOXYTb 3abesnevyBaTy
3MOMKY NPOTAroM TPMBaroro 4Yacy y cepeoBMuLLI i3 BUCOKOIO pagiaLi€to.

[na BuMaaneHHs 3anuLLIKIB SO0epHOro nanuea Ta 3abpygHeHuX pagiauieto martepianie 3 Micub
aBapin Ha ®Pykycimi Ta YopHobuni HeobxiaHo Gyno 3'acyBaTu, e 3HAXOASTLCS 3anvLKN SO0EPHOro
nanuea Ta 3abpyadHeHi pagiauieto maTepianu, i B SKOMY BOHW CTaHi. TOMy igeanbHUM Aans
BUKOPUCTAHHSA 3 Liieto MeTo Mornu 6 6yTn 6e3ninoTHi NpucTpoi (apoHn) abo pobOTN30BaHI CUCTEMM,
30aTHi HanpaBnaTUCA OO AXepen iHTEHCMBHOI pafioakTUBHOCTI, BUSBMSIOYM Ta YHUKAOYM HasABHI Y
HaBKOMULUHBOMY cepefoBuwi nepewkoan. OpfHak, Hapasi BiACYTHI cucTtemum 3 oboma Takumu
MOXMMBOCTAMM, WO YHEMOXIMBIIOE BUOANEHHS 3anuLIKIB S4epHOro nanveBa Ta 3abpygHeHux
pagiauieto maTepianis.

AHanoriyHuMm 4mHOM icHye noTpeba y cucTtemax Kamep CrNOCTEPEXEHHS Ha aTOMHUX
€neKTPOoCTaHLisX, aTOMHUX AOCNIAHMLBKAX LEeHTpax Ta YCTAHOBKaX, WO MNpauioTb 3 S4epHUM
nanveBoMm (4O i Nicnsi BMKOPWUCTaHHS) (BKMYaluyM MOTYXHOCTI Ansi 30aradveHHsi, 3bepiraHHs Ta
3aXOPOHEHHSA A0EepHOro nanuea), siki, HaBiTb 3a BiACYTHOCTI aBapiii, MOXYTb KOHTPOIOBATU peakTopu
Ta pavioHu, Oe HasiBHe nanvBo abo pafioakTMBHI MaTepiany (BKMOYal4yM saepHe nNanvBo Ta
3abpyaHeHi pagiadieto maTtepianu), Ans 3anobiraHHA TepopucTuUYHUM aktam. OTXe, Le Mopoaxye
notpeby B cuctemax, Aki MOXYTb BidyanidyBaTu ymMOBM nobnusy siaepHUX peaktopiB abo sag4epHOro
nanvea, abo nobnusy pagioakTMBHMX MaTepianiB (BKMYawyn agepHi matepianu, 3abpygHeHi
pagiauielo maTepianu TOLLO), @ TakoX BigobOpaxaTu Ta posnidHaBaTu Oyab-AKUX 3MOBMWCHWUKIB, a
TakoX MOXYTb BU3Ha4YaTu pagiaLito Ans BCTAHOBMEHHS, Y/ HasiBHUIA BUTIK pagiadii Towo. OgHak, Ao i
TaKoi CUCTEMM HE BUHAWOEHO.

[dokymeHTU piBHSA TeXHiku]

[MaTeHTHa niTepaTypa]

[MaTtenT 1] Ony6nikoBaHmi nateHT Ne. 2014-215185, skuin nponwoB ekcrneptudy: [Cnocib i
NPUCTPIN 4N MicUb po3TallyBaHHA 3anuwikie] ANOHCLKOK MOBOHO.

[HenaTeHTHa niTepatypal

[HenateHTHe mkepeno 1] AnoHcbke areHTCTBO 3 aToMHOI eHeprii (JAEA). [Po3pobka meToamkm
TPUBMMIPHOTO POPMYyBaHHS 306pakeHb padioakTMBHOIO Martepiany 3a LONOMOroK HEBENMUKOI NErkoi
ramMmmMa-Kkamepu: BUMIpIOBaHHS Ta Bidyanisauis BUMPOMIHIOBaHHA BCcepeauHi aTOMHOI eneKkTpocTaHuil
®ykycima Jaivi].AnoHCbKO MOBOIO

https://lwww.jaea.go.jp/02/press2017/p17091101/

HenateHTHe okepeno 1 onucye iCHyUYnn NpUCTpin opMyBaHHSA 306paXeHHs, B AKOMY ONTUYHA
Kamepa NoegHYeTbCA 3 AETEKTOPOM BUMNPOMIiHIOBaHHA. OfHak, ONTUYHI Kamepyu MakTb npobremu 3
TpuBanuMm 3anncoM Yy BUCOKOPAAIOaKTMBHUX cepeaoBuwax; Gifblie TOro, onucaHa cuctema Moxe
BMMIpIOBaTK NyLle raMMa-BUNpOMiHIOBaHHs. [na BceGiYHOro MOHITOPUHIY BUNPOMIHIOBaHHSA NOTpPiOeH
npunag, 3gaTHAUM BUMMIpIOBaTM He TifbKM raMma-cnektp, ane n anbga-, 6eTa- Ta peHTreHiBcbke
BMNPOMIHIOBAHHS; Ha Xanb, Takoi CUCTEMW e He BUHanAeHo. [aHuii BUHaxig aensie cobot cuctemy
Anst popMyBaHHS 306paxeHb pe3ynbTaTiB BUMIpIOBaHb Ha NPUCTPOI (hbopMyBaHHS 300paxeHHs Ta i3
OETEKTOPOM BWMPOMIHIOBAHHS, NPUAATHUM [ONS1 BUKOPWUCT@HHSA B Pi3HMX BUCOKOPadioaKTUBHUX
cepefoBuLLAX.

[Ona BuganeHHs 3anuLlIKiB SgepHOro nanvea, 3abpydHeHWX pagiauielo  maTepianiB  Ta
pagioakTUBHUX EHEepPreTMYHNX PEYOBUH 3 MiCLb SAepHNX aBapin Ha Pykycimi Ta HopHobuni HeobxigHo
3'acyBaTu, Oe 3HaxoOATbCs 3anuWKkM S4epHOro nanvea Ta 3abpyaHeHi pagiauieo matepianu, i B
SAKOMY BOHW CTaHi. ToMmy igeanbHO ANg ui€ei MeTn BMKOPUCTOBYTM ©e3ninoTHun npucTpin (gpoH) abo
pob0oTn3oBaHy cuctemy, NpMaaTHy AN HanpaBrieHHS Ha g)Xepera iHTEHCMBHOI pagioakTMBHOCTI, Wwo6
3abe3neynTn NpUCTPIN, SKUN MOXE BM3HAYaATK HaMPSMOK, B SKOMY BUMPOMIHIOBAHHSA Pi3HOrO TUMy €
CUINbHUM, BUSIBIISIIOYM Ta YHUKaO4YM nepeLlukos Towo. JaHui nateHT ue poskpumBae. OgHak, ONTUYHI
KaMepu matoTb TPYAHOLLi 3 BUSIBMIEHHAM MepeLukos Yy BMCOKOPAaAioaKTMBHMX cepefoBuliax. [daHunm
BMHaXxia BMpILLYe Lo NpobnemMy, BUKOPMUCTOBYOUN MPUCTPIN HA OCHOBI yNbTPa3BYyKOBOi (260 3BYKOBOI)
XBUINi ONA BUSIBMIEHHS MepeLukod, i3 BCTAaHOBMEHUM [OETEKTOPOM BUMPOMIHIOBAHHA abo iHWuUMK
aetanamm ana opmyBaHHSA 306paXkeHHs!, ik ONMcaHo Yy BULlie3ragaHomy mkepeni 1.. Y naTeHTHOMY
Dkepeni 1 sragyetbes: "MpuUCTpin cnovaTKy NpocBivye 00'eKT AOCNIOKEHHS, KM BigobpaxaeTbcs Ha
eKpaHi, oJepXylTb WNOro 3obpaeHHs, BM3Hayae nokanisauito dQnykTyauin Big 3pobneHoro
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300paXkeHHs1 Ta BUSIBIISIE MicLe po3TallyBaHHS 3anuvLKiB Mo nokanisauii dpnykryauii." OgHak, ubomy
nigxoay nputamaHHi OOMeXXeHHs: Hanpuknag, BiH He B 3MO3i BUSIBUTM NEPELLKOAN; KPiM TOro, BiH He
MOX€e BUSABMATM 3anuvIKM saepHoro nanuea abo npeameTtuw, 3abpyaHeHi pagiauieto, y Micusx i3
SICKpaBMM OCBITNEHHSIM, @ MOXe MpauoBaTi NuLLe Nig BOA4OK. ICHYIOTb ONTUYHI Kamepu Ta cuctemu
dopmyBaHHS 300paxeHb 3 PyHKLIED po3nidHaBaHHA 06'EKTIB Ta aBTOGOKYCOM; ane Takux NpucTpoiB,
AKi BMKOPUCTOBYIOTH YrbTpa3BykoBYy (abo 3ByKOBY) Bi3yanisauilo, He icHye. Tak caMO He iCHye
MynbTMMOAaneHMX anapatiB opMmyBaHHA 300paxeHb, ski 6 noegHyBanu ynbTpassBykoBe (abo
3BykOBe) hopMyBaHHS 300pakeHb A58 BUSBMEHHS MEPELUKO[ i3 BUSIBIIEHHAM BUMPOMIiHIOBaHHS abo
TepMorpadii, MOXNMBOCTAMM 0OpobkM 3006pakeHb abo pPi3HUMKU  PO3LWMPEHMMU  PYHKLISAMU
(Bkntovaroun posnizHaBaHHA 006'ekTiB, aBTOMOKYCYBaHHsl, cTepeorpadiyHe (3D) BigobpaxkeHHs
300pakeHb TOLWO, AKWO NOTPIOHO). Taki HegonikM CTaBMATh Mg CYMHIB 3yCUINs 3 BUBYEHHS 3arMLLKIB
A0epHoOro nanvea Ta 3abpygHeHux pagiauieto martepianis. [JaHuin BuHaxig siBnsie coboio Takun
MYNbTMMOAANbHUI MPUCTPIN POPMYBaHHS 300paKeHb, WO BKMOYAE NPUCTPIA ONS BUSBMNEHHS Ta
BigOOpakeHHs BigxodiB (Hampuknag, 3anuiiKiB siAepHOro nanuea, nepewkon, 3abpyaHeHux
pagiauieto mMaTepianiB) 3a AONOMOroOK0 YnbTPa3ByKoBMX (abo 3BYKOBUX) XBUIMb, 3 iHTErPOBaHUM
OEeTEeKTOpOM BUMPOMIHIOBaHHA Ta / abo TepmorpacdiyHo Kamepow, npuaaTtHUMW ONs LLIMPOKOro
cnekTpy OYHKUIOHaNbHMX MOXIMBOCTEMN, TakMx Kk 0bpobka 306paxeHb (BKMYayn posnisHaBaHHS
06'ekTiB, aBTODOKYCyBaHHS TOLLO, SKWO NOTpibHO), i HaBiTb cTepeockonivyHe (3D) BigobpakeHHs
300paXeHb.

AHanoriyHMum 4YmMHoMm, icHye notpeba B cucTeMax Kamep CMOCTEPEXEHHA Ha aTOMHMX
€reKkTpoCTaHLisiX, B aTOMHMX HayKOBO-AOCMIAHUX LIEHTpax Ta NogibHMX ycTaHoBaXx, WO NpauoTb 3
A0epHMM ManueoM (BKoYakun o6'ekTy 3b6aradeHHs, 3b6epiraHHst Ta 3aXOPOHEHHS SAEPHOro nanvea)
(mo Ta micnga BUKOpPUCTaHHSA), HaBIiTb 3a BiACYTHOCTI aBapili, sika MOXe KOHTPOSoBaTh A4epHi peaktopm
Ta pavioHu, e 3HaxoauTbCcsa gaepHe nanvmeo abo pagioakTUBHI MaTepianu (BKITOYayy CUPOBUHY AN
agepHOro nanuea Ta 3abpyaHeHi pagiauieto martepianu), Ans 3anobiraHHS TEPOPUCTUYHUM akTam.
Omxe, gaHun BuUHaxig siBNse cobol cUCTeMy, sika MOXe BidyanidyBaTy cuTyauito nobnuay sgepHoro
peaktopa abo spepHoro nanuea, abo nobnu3y pagioakTMBHUX Matepianis (BKMNOYaUYM AOEPHY
CUPOBUHY, 3abpyaHeHi pagiauieto maTepianu TOLWO), a TakoX BUMIPATU pagiauito, wob nepesipntn, umn
€ BuTiK pagiadii. Kpim Toro, sanponoHoBaHa cuctemMa He OBMEXYETbCHA NULLE CMOCTEPEXEHHSM; i
MOXHa BWKOPUCTOBYBATU AONSA TPaHCMOPTYBaHHS S4EPHOrO ManveBa Ta pafioakTMBHUX Marepianis
(Hanpvknag, 3abpyaHeHMX pagiauieto maTepianis), a TakoxX nig vac iHcnekuii, peMoHTy, 6yaiBHUUTBA
Ta iHWKWX onepauin y BuLLle3asHauyeHnx 00'ekTax.

CyTb BUHaxoay

YnbTpaseykoBi (abo 3ByKOBi) XxBWi He B3aeMogiloTb i3 pagiadieto. Lla  BnactusicTb
BMKOPUCTOBYETBCS Y LIbOMY BUHaxXoAi ANsl BUSABIEHHA Ta popMyBaHHA 300paxeHHs o6'ekTa, Takoro
AK BigXoOu (Hanpuknag, 3anuliku a4epHoro nanuea, nepewukoamn Ta 3abpygHeHuin abo iHWKMM YMHOM
pagioakTMBHUI maTepian) 3a JOMOMOro YrbTpa3BykoBux (abo 3BykoBMX) XBUNb. CucTtema BMKOHaHa
3 MOXIUBICTIO 00poOnsATM Ta BigoOpaxaTu 300paxeHHs, sike MOeAHYEe 3rajaHi BuLLe 300paxeHHs
ynbTpa3BykoBOi (abo 3BYKOBOI) XBWUMi Npu BUABMEHHI BigxoaiB abo Tomy noaibHoro 3 iHdopmauieto
npo pagjiauilo, OTPMMaHOK [AEeTEeKTOPOM BMMIpPIOBaHHA pagiaudii, Ans ¢OpMyBaHHS HOBMX
KOMbiHOBaHMX 300paxeHb. Hanpuknag, 3006paXeHHss B HanpsMKy CWUMbHOTMO BUMPOMIHIOBAHHSA
YepBOHE, a 300paXeHHs1 B HAaNpsiMKy cnabKkoro BUNPOMIHIOBAaHHA CUHE (YEPBOHWIA i CUHIN HABOAATLCSA
AIK MpMKNaau, ane KoripHa cxema Moxe 6yTu iHwot.). Kpim Toro, cucrema nepenbayae noganbluy
iHTerpauito TepMmorpadiyHOi kamepu Ta MpUCTPor0 POPMyBaHHSA 300paxkeHHs 3 byHKuUieto 0bpobku
300paxeHb. [laHun BUHaxig, Kpim Toro, saBnsie cobot NpucTpin hopmyBaHHA 306paxkeHb Ta MPUCTPIN
BijoOpakeHHs 300paeHb, L0 BKMOYaE, 3a HeoOXiOHOCTI, pi3HOMaHITHI goaaTKoBi  QOYHKUT
(BKkntovaoum po3nisHaBaHHSA 06'eKTiB, aBTOOKYCYBaHHS, CTEPEOCKOMNiYHe BigobpaKeHHs 306paXeHHs
TOWO 3a HeobXxigHoCTi). HacTynHa cuTyauis nokasye, o Ha ynbTpa3BykoBi (@O0 3BYKOBi) XBUIbOBI
curHanv He BNNMBalOTb pagiauinHi nepelwukoan abo edektu:

Konu niogu BegyTb po3mMOBY MOPYY i3 MPpaLOYMM eNeKTPponpuiagoM, ixHi ronocu siKk 3a TOHOM,
Tak i 3a sKicTio abCOMTHO IAEHTUYHI TOMY, Ik BOHW 3By4YaTb 3a BiACYTHOCTI Takux mpucTpois. Lle
O3Hayae, WO Hi 3BYKOBi, Hi ynbTpa3ByKOBi XxBWni He OyayTb niggaBaTUCHA BNIUBY eNEKTPUYHOrO
BMNPOMIHIOBaHHS, TAKOro K anbda- abo 6eTa-npomeHi.

AHanoriYHMM 4YMHOM, KOMU NoauM BedyTb PO3MOBY B KabiHeTi peHTreHiBcbkoro ornsgy abo B
iHLIOMY MicLi, 3axuLLeHoMY Bif, paiauil HaBKONULLIHLOrO cepeaoBuLLa, TXHI FONOCK SIK 3@ TOHOM, Tak i
3a AKICTIO abCOMOTHO IAEHTUYHI TOMY, SIK BOHM 3By4aTb 3a HAsBHOCTI HOpManbHOi (OOHOBOI pagiauii.
Lle osHauvae, WO Hi 3BYKOBi, Hi yNbTPa3BYKOBi XBWMi He nNigAaBaTUMYyTbCA BMIMBY TaKuX
BUMPOMIiHIOBaHb, Sk anbda-, 6eTa-, raMMa-4acTMHKM abo PEHTreHiBCbKi NPOMEHI.

B TOM vac sk sk ynbTpa3BykoBi (abo 3ByKOBi) XxBuni 3anexartb Big BignoBigHoro isnyHoro
cepedoBulia MOBITPSA, 4Yepe3 ske MOWMPIOTLCS, pagiauis uboro He noTpebye: BOHaA MoOXxe
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MOLLMPIOBATUCS HaBIiTb y BakyyMi 6e3 noBiTps sk hisnyHOro cepegosuila.

BuwesasHaveHi npuHUMnu nepegbayaioTb, WO YhbTpas3BykoBi (abo 3BYKOBI) XBWUMi MOXYTb
BMKOPUCTOBYBATUCA ANSA BUSBMEHHS MepeLukoa Ta ob'ekTiB gocnimpkeHHda, 6e3 ycknagHeHb LWoao
HacnigkiB abo B3aemogii i3 pagiauieto.

LLle ogHieto [ooaTKOBOK MepeBarold MPUCTPOO And opmMyBaHHsS 300paxeHb, WO npaule Ha
OCHOBI YNnbTpa3ByKOBUX abo 3BYKOBUX XBWUIlb, € MOr0 YygoBa 34aTHICTb BUMIpIOBaTK Ta NOBIOOMMSTY
npo BiacTaHb Bia 06'eKTiB, NOPIBHAHO 3 anapatamMu, o 6a3yTbCA Ha ONTUL.

1. 3anponoHoBaHWi npucTpin ¢opMyBaHHA 300paxeHb Moxe OyTM BCTAHOBIEHUA Ha
0e3ninoTHoMy NpucTpoi (OpoHi) abo pobOTM3OBaHIN CUCTEMI, ka MOXe BUKOPUCTOBYBATUCS OIS
BUSIBMIEHHS 3amnuvLIKiB s4epHOro nanuea, 3abpydHeHuX pagiauieto martepianis, nepewkog abo
pagioakTMBHUX MaTepianie, i cTaTM 4YacTWHOKW obnagHaHHA ONS BUAANEHHSA 3anuvLKiB S94epHOro
nanuea, 3abpygHeHUX pagiauieto MaTepianis, nepelukon abo pagioakTMBHUX MaTepianiB. [oTeHuUinHi
MOXIIMBOCTiI ANsl 3aCTOCYBaHHSA BKIIOYalOTb CMNOCTEPEXEHHS, MEepeBipKy, PEMOHT Ta OyAiBenbHi
pob0oT HA aTOMHUX €NeKTPOCTaHLiSAX, aTOMHUX HayKOBO-AOCMIAHWNX LieHTpax abo iHLWKX yCTaHOBKax,
He3anexHo Big TOro, NpauloTb BOHM YU NOLLKOMKEHI B pe3ynbrati aBapin. Cuctema Takoxk mae
OYEBMAHI MOXNUBOCTI 3aCTOCYBaHHA MpW TPAHCMOPTYBaHHI S4EpHOro nanveBa Ta pafioakTUBHUX
MaTepianiB, a TakoX Npu BUBEAEHHI 3 eKkcnnyaTauii peakTopis.

2. 3anponoHoBaHa cuctema 3abesneyye KOPUCHI edpekTn y HagaHHi JONOMOrM Yy CNOCTEPEXEHH,
iHCneKuii, peMOHTI Ta OyAIBHULTBI HE TiNbKN HAa aTOMHUX €MEKTPOCTaHLiAX Ta aTOMHUX SOCHIAHMWLbKUX
LueHTpax, a n y byab-akomy Mmicli, Ae 34iACHIOETLCA nepepodka A4epHOro nanvea (BKoYayn Micus
30epiraHHa HEeBMKOPMCTAHOro Ta BiAMpaubOBaHOrO NanuBa, a TakoX MOTYXKHOCTI Ana 36aravyeHHs
A0EepHOro nanuea) Ta YCTAHOBKM ONiA yTuMidauii agepHoOro nanuea, a TakoX Npy TPaHCMOPTYBaHHI
SAEPHOro Nanuea Ta pagioakTMBHMUX MaTtepianis Ta Npy BUBEAEHHI 3 eKCnryaTauii peakTopis.

3. 3anponoHoBaHa cuctema byna 6 KOPUCHOI AN AOCNIMKEHHS NOBEPXHI HEOECHUX TiM, Takux K
3ipKkn, NnaHeTu, CynyTHUKW, KomeTu y BcecsiTi; ana nowyky nig Bogoto, nig 3emneto, y neyepax abo y
BMCOKOPaAioaKkTMBHMX panoHax Ha nnaHeTax, CynyTHUKaxX Ta KomeTax; i Ans (hopmMyBaHHS 306paxeHb
06'ekTiB Nig Yac JOCnigHMLBKNX ekcneanuiin.

KopoTkuin onuc kpecneHb

®irypa 1: lNMpuctpin ona dopmyBaHHA 300pakeHb Ta MPUCTPIN Ansa BigobpakeHHs 306paxkeHb
(3aranbHui BUA).

®irypa 2: MpucTpin gna opmyBaHHA 306paxeHb, BCTAHOBIEHWIA HA poOOTU30BaHin cuctemi (abo
Ha 0e3ninoTHOMYy MPUCTPOI, APOHi), NpuAaTHOMY AN NMepecyBaHHA MO CyLli, MOBITPO, BoAi Ta nig
BOZOH0, CMOMyYeHNi 3 MPUCTPOEM A1 (POpMyBaHHA 306paXkeHb 300paXeHb (3aranbHun BUA).

Onuc BapiaHTiB BTiNEHHs BUHaxoay

MepeBaxHi BapiaHTU 34iNCHEHHSA ABNAIOTL COOOK CUCTEMM BUSIBIIEHHS Ta Bidyanisauii nepeLukos,
3anuULLKIB S4EpPHOro nanvea TOLO 3a AOMNOMOrol nepefjaBaya ynbTpa3ByKoBoi (abo 3BYKOBOI) XBUi:
npunimMada 5 Ta getektopa pagiauii 4. Y cucTteMi eneKkTpudHi KOMMOHEHTW, enekTpuyHi kabeni Ta
crnony4Ha npoBoAKa 3axuLLleHi Bia edekTiB pagiauii 3axmcHMM BaratowapoBmMM MOKPUTTAM (SIke MOXe
HanivyyBaTy Byab-AKy KiMnbKiCTb LUapiB), WO CKnagaeTbCs 3 wapy ocHoBHoro metany (Pb abo Au) nig
HWMM Lapom maTtepiany i3 BWCOKUMUW TexHonorivHumu Bractusoctamu ("BT-") maTepiany abo
kabento (Hanpuknag, BT-nnactuk abo BT-kepamika). Ll KoOHCTpykuia gossonse 6e3ninoTHoMy
npuctpoto (abo pobOTM30BaHIA CUCTEMI), BCTAHOBMEHOMY pPa3oM i3 MNpPUCTPOEM hopmyBaHHS
300paxeHHsi, MnpalloBaT HaBiTb Yy BUCOKOPaAioaKTUBHUX cepefoBuliax. B ogHomy BapiaHTi
3[iiCHEHHS MpUCTPIN dhopmyBaHHA 306paxeHb BCTaHOBMNEHO Ha poboTi abo 6e3ninoTHOMY NPUCTPOI,
AKUA onepaTop MoXe MiNoTyBaTM A0 MOTYXHUX [Xepen BUMPOMIHIOBaHHA (Hanpunag, OO0 3anuiukis
A0epHOro nanuea), BU3Ha4YeHUx nNpunagom Ans opmyBaHHSA 300paXkeHHs!, i BUKOHYBaTK dpikcallito.

Ans Toro, wob MaTn MOXIMBICTb OAHOYACHO CryXaTu MOAMHY 3 BUCOKMM i HU3bKMM TOHOM 3BYKY,
Tpeba npunmaty OO yBaru, WO Pi3Hi OOBXUHW XBWMb YNbTPa3BykoBMX (abo 3BYKOBMX) XBWIb
BUKMMKAOTb MEHLLE MepeLlkod, TOMY MNpW BUKOPUCTaHHI Pi3HUX OOBXMH yrbTpa3BykoBux (abo
3BYKOBMX) XBWIb, O BUMPOMIHIOIOTBCA cnepeny, niBopyY, NMpaBopyY, Bropy i BHU3, MOXHa BUSBUTU
nepewkoan Ta 3agaHi 06'eKTM B KOXHOMY HampsaAMKy Ta Ha BIigMOBIgHIN BiacTaHi (BUABMBLUK
yNbTpa3BykoBi (abo 3BYyKOBI) xBuni, WO BigOMBAKOTLCA Big4 NepeLlkon), i CTBOPHOHYM TPUBUMIPHI
300paxeHHs. [pucTpii  ynbTpasByKOBOro (POPMYBAHHSA 300paXkeHb MOXe TOYHO 0OpobnsaTu
iHopMauilo Big ynbTpasBykoBuX (abo 3BYKOBWMX) XBWNb, OTPUMaHy Bi4 [OEKiNbKOX HanpsiMkiB Ta
BMMIipIOBaHb BUMPOMIHIOBAHHSA, i MaTn Oyab-ski pi3Hi dyHKUii 0O6pobku 300paxeHb 3a HeobXigHOCTI,
BKIOYaouM (ane He OOMEXYHUUCH): KOHTPAcTHE aBTOMOKYCYBaHHS, BiACTEXEHHS aBTOGOKYCY,
Oe3nepepBHUN aBTOMOKYC, KOPEKLil0 pO3MUTOCTI (TOOTO, BMMpPABIEHHS CMOTBOPEHb 300paXKeHHs
BHacnigok pyxy 6e3ninoTHoro mpucTpoto, Lo neTutb Yy noBiTpi, abo poboTn3oBaHOI cucTeMM, LIO
npawutoe Ha cyLli, BOAI, Nig BOAOK TOLLO), 3MEHLLUEHHS LyMY 300paXKeHHs (Hanpuknag, myap, opeor,
KOpekKuisi Biobnucky), ctepeockoniyHe abo TpMBUMipHE BigoOpaXeHHs 300pakeHb, BiA€OBiATBOPEHHS,
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30iNbLUEHHST Ta 3MEHLLEHHS 300paXXeHHS Ta BigeO, KOPEKList KOHTYPY. AKLIO Le MOXNUBO, Ui QYHKLi
KOpeKLii 300pakeHHss MOXYTb BUKOHYBaTUCS 3a gonomoroto LI, BctaHoBNeHoro B petpaHcnsaTopi 12
abo komn'totepi 8. PyHKuUii BigoOpakeHHA 306paxeHb MOXYTb BKMHOYATU MOXIUBICTb NEePEMUKaHHS
MK HEpyXoMMMMK 300padkeHHAMU Ta Bigeo, OAHOYACHUM BifOOpPaXKeHHAM AekinbKox 306paxeHb Ta
Bigeo Ta nobynosy 3D-mogenen cdortorpadoBaHoro iHTep'epy KOHCTpykuii ("3D BigobpaxeHHs").
Llen BapiaHT Takox MOXe BKa3yBaTW MNOTOYHE MicLe po3TallyBaHHA pobOTU30BaHOI cuctemu B
nobynosaHnx 3D-kapTax iHTep'epy Oyaisni, siky doTorpacdyote. 3a OaxaHHAM NPUCTPIA MOoXe
ofHo4YacHo nigTpumyBaTu naHopamHi (360 rpagyciB) abo naHopamHi 300pa)keHHs, WO BKNOYalTb
BMaOM B Byab-Akomy HanpsiMky. 300pakeHHs, CTBOPEHE LUMSIXOM BUSIBIIEHHA MepeLukos Ta 3agaHux
00'ekTiB, Ta BIiAMOBIAHI BiACTaHi, 3a 4ONOMOrOK OMMCaHMX BULLE YIbTPa3BYyKOBMX (abo 3BYKOBUX)
XBUITb MOXYTb BigoOpaxkaTncsi 3a 4OMOMOro NPUCTPOLO, L0 BUSABIISE BUNPOMIHIOBAHHS, HaNpuknag,
AeTeKkTopa BWMPOMiHIOBaHHA (NiunnbHUK [enrepa abo iHWWIA OeTEKTOp BUMPOMIHIOBAHHA abo
nepectaBneHi BigNOBIOHO [0 3adaHWMX PIiBHA BUMPOMIHIOBAHHS Ta TUMy BUMPOMIHIOBaHHS).
Hanpuknag, npucTpin, kM HanawToBye Ta Bigobpaxkae ctepeockoniyHi 306paeHHs TakKMM YMHOM,
o 300paxeHHs y HanpsiMKy, Ae BUMPOMIHIOBAHHA € 3HA4yHMM, CTae YEPBOHMM, a 300pakeHHsa B
HanpsIMKy, 4e BUMNPOMIHIOBaAHHA € cnabkuMm, € CYHIM (YepBOHUN Ta CUHIN HaBeeHi sk Npuknagu, ane
cxema KomnbopiB Moxe 6yTu pi3Holo.). 3a BaxaHHAM MpPUCTPIN MOXe OAHOYacCHO NiATPUMYBATK
naHopamHi (360°) abo naHopamHi 300paXkeHHs, WO BKMOYaKTb BUAW B OyAb-SIKOMY HanpsiMKy.
306paxeHHs1, CTBOpPEHE LUNAXOM BUSBMEHHS nepeLukon Ta o6'ekTiB 3MOMKM, Ta BiAMNOBiAHI BiaCTaHi 3a
AOMOMOrOK OMMCaHUX BULUE YNbTPasBYKOBUX (abo 3BYKOBMX) XBUIb MOXYTb BigoOpaxartucs i3
BMKOPUCTaAHHAM MPUCTPOIO, WO BWABNSE pagiauito, Hanpuknag, AeTektopa pagiaudii (nivmnbHuK
lenrepa abo iHWKIA geTekTop pagiaLii) abo pekoMnoHyBaTUCA BiOMNOBIAHO A0 3afaHWX PiBHS pagiauil
Ta Tuny pagiauii. Hanpuknag, npucTpii HanawToBye Ta Bigobpaxkae cTepeockoniyHi 306pakeHHs
TakMM YMHOM, 1O 300paXkeHHs y HanpsMKy, Ae pagialis € CUNbHOK, CTae YePBOHUM, a 300paXXeHHs B
HanpsMKy, Ae pagjiauia € cnabkow - CuHIM (4epBOHWA Ta CUHIN HaBedeHi K MNpuknagu, ane
KonbopoBa cxeMa Moxe 6yTu iHwot). 3a GaxaHHAM anapaT Ans ynbTpasByKoBOro (hopmyBaHHS
306paxeHb O0AaTKOBO Moxe ByTu 3abesnedyeHun TepmMorpadiyHO Kamepor, i MPUCTPIN NMOBUHEH
MaTu MOXMMBICTb MNEPEMUKAHHA MK €KpPaHOM, Ha $KOMY Bi3yani3yeTbCsl, iHTErpyeTbcs Ta
perynoeTbecs 403a ONPOMIHEHHS, yTBOPEHa ynbTpasBykoBUMK (ab0 3BYKOBUMU) XBUMSAMMU, | €KpaHOM,
Ha siKOMy 300pakeHHsi, 3pobreHe 3a AOMOMOrow YynbTpasBykoBMX (abo 3BYKOBUX) XBWMb, Ta
300paxeHHsi, 3pobneHe 3a pgonomorol Tepmorpadii, IHTErpylTbCA Ta PErynoTbCs OOHUM
nepemukayem (abo ogHuM kaHanoM, abo ofHieto kHomkow Touwlo). ABo BiH Moxe BigobpaxaTu
TpuBMMipHE TepmorpadiyHe 300pakeHHs Ha OKpeMOMy ekpaHi, abo BigobpaxaTu 3anucaHi
300paxeHHst abo Bigeo nopy4, abo nepekntoyaTucs Mk HUMKU. 3a BakaHHSM cUCTeMa TaKOX MOXe
BMMiptoBaTM Ta BigobpaxaTu Bomorictb. PO60OTM30BaHOK CUCTEMOIK MOXHA KepyBaTu BigAdaneHo;
BMKOPUCTaHHSI OMTUYHWX BOSIOKOH [03BONSAE i HOpMarnbHO (YHKLUiIOHYBaTM B cepefoBMLlax, Oe
CUMNbHE BUMNPOMIHIOBAHHS HAaBKOSMLUHBOIO cepefoBulla 3p0o0uTb BUKOPUCTAHHA  €MNEeKTPUYHOI
NPOBOLKN HEMOXITMBUM, SKLLO Lie HEOBXiaHO.

3a BaxaHHAM cucTemMa Moxe nepegaBaTu HeobpobneHi abo 3aapxiBoBaHi gaHi 306paxeHb /
BiJ€O 3a JOMOMOrol €feKTPOHHOI nowTw, IHTepHeTy abo iHTpamepexi, AKWOo BOHA MigknioveHa Jo
Mepexi 3a Jonomorot kabern nokanbHOI Mepexi. MoxnvMeo ¢hopmyBaTh Ta BKIOYATM B CUCTEMY
pofatku (mporpaMHe 3abe3neyeHHs): NOTeHUiNHI pyHKUiT BKNOYaOTh BigOOpaKeHHs! MOBILOMITEHD,
nonepemxeHb abo IHCTPyKUiW 3 eBakyauii, abo HagcunaHHA KoMaH4 CUCTEMaM YnpaBIliHHSA
peakTopoM. 3a OOMOMOroK EenekTPOHHOI MOWTW, IHTepHeTy, iHTpamepexi, MiHiMHUX 3'egHaHb abo
AoJaTkiB, HaBeJeHuX BULLe, cuctema (abo ix KOpMCTyBaydi) MOXe HaacunaTtu nonepeaxeHHst (pasom
i3 TemMnepaTypoto, NokaszaHHsAMU pagiauii, 300paxeHHsaMU Towo) abo IHCTPYKLIi 3 eBakyaLii; abo Moxe
(DopyunTn cuctemam ynpasriHHA pPeakTopoM) 3YNMUHWUTU, NPUCKOPUTM Ta / abo CMOBINbHUTU AOEpPHI
peakuii BcepeavHi akTMBHOI 30HM peakTopa. 3a 6axaHHsAM, CUCTEMY MOXHa NiAKNI0YUTK OO NpUHTEpa
ONa po3OpyKyBaHHA PIi3HUX TUMIB AaHWX Ta MoKasaHb, 3ragjaHux Bulle. ICHye Benukun nonuT Ha
TEXHOMNOrit0  POpMyBaHHs 300pakeHb, Ska MOXe (YHKUIOHYBAaTU Yy BUCOKOPaLiOaKTUBHUX
cepefoBMLLAx, g€ 3BMYaAWHI OMTUYHI CUCTEMW He MOXYTb popmyBaTM 300paxeHHs (MPOTSArom
TpuBanoro nepiody 4acy). BubpaHi HanawTyBaHHS Ta nporpamMu BKMAYalOTb (ane He BUKITHYHO)
HaCTYyNHi:

(1) Nokanizauis Bioxoaie (Hanpwknag, 3anuLLKiB A4epHOro nanuea, nepeLukos, 3abpyaHeHnx abo
iHLUIMM YMHOM pafioakTMBHUX MaTepianis) Ta ix BUAANeHHs Ha MicLi aaepHOoi aBapil.

(2) Harnsigosi, iHCMeKUinHi, peMOHTHI Ta GyaiBenbHi poboTM HaBKOMO peakTopiB Ha HOpManbHO
Ailounmx aTtoMHuX enekTpocTaHuiax. ("Harnag" B uwinomy crocyeTbcs 3axofiB wWopo 3anobiraHHs
aBapiam abo Tepopu3my 4Yepes3 3rOBMUCHMKIB abo aHoMarnii, NoWwKomkeHHs abo BUTOKM pagiauii 3
peakTopiB Ta iHWOro obrnagHaHHA TOLWO). AHANOrYHUM YMHOM, BiH MOXeE BMKOPUCTOBYBATMCS OIS
TpaHCNOPTYyBaHHA S4epHOro nanuea, abo nig yac pobiT i3 BMBeAeHHs 3 ekcnnyaTauii peaktopa.
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3) Ti cami BapiaHTM 3acTocyBaHHf, WO i B (2), B aTOMHMX HAYKOBO-AOCHNIAHMX LEHTpaXx,
yCTaHoBKax no 3b6arayeHHi0 f4epHOro nanvea, YCTaHOBKax, Lo 36epiraloTb HeBUKOpUCTaHe abo
BiAnpaubOBaHe NanuMeo TOLLO.

(4) AKwo cTaHe MOXNMBUM 3aCTOCOBYBaTU SAEPHY EHEPrilo AN BUKOPUCTAHHS Y €HepreTUYHNX
pakeT YK iHLWKNX HOCIAX, MOXMMBE 3aCTOCYBaHHA 3rigHO N. 2), Ans CUCTEM, WO CTOCYKTbCA S4epHOT
eHepreTuku.

(5) DocnigxeHHa noBepxHi HEBECHUX Tin, TakuX SIK 3ipkuW, NaHeTwn, CynyTHUKKU, KomeTn y BeecBiTi;
ANsi NOLWYKy Nif BOAOMO, Mg 3emneto, y neyepax abo y BUCOKOPaAioaKkTUBHUX palioHax Ha niaHeTax,
CyMyTHUKax Ta KOMeTax; Ta OTPMMaHHs 306paxkeHb 3agaHmx 06'eKTiB B AOCNIAHULBKNX eKcrneauuisix.

MoxnmBo obupaTtun ogHe i3 Takmx 3acToCyBaHb, OOHAK, MOro He cnif TPaKkTyBaTH sIK eKCKITH03MBHE.

BapiaHTn BTiNEHHA Ta BapiaHTW, ONUCaHi B nonepedHbOMy naparpadi, MOXyTb OyTu
HE3aCTOCOBHMMU Yy BUCOKOPAAIOAKTUBHUX CEpPedOBMLLAX, L0 BUKIOYAE BUKOPUCTAHHS €MNeKTPUYHOI
NPOBOAKN (HaBiTb SKWO BOHa MOKpuTa 3anisom abo cBuHueM (Au abo Pb). Y umx cutyauisx
KOMMOHEHTN cuctemu 3'edHy0TbCa NpoBogkoo Au abo Pb, nokpurtoio ogHum wapom (abo binblue:
amB. Hwkye) BT-matepiany (Hanpuknag, BT-BonokHo, BT-kepamika) abo ONTUYHMMWU BOMOKHaMMU.
AKWO BUKOPUCTOBYHOTBCA ONTUYHI BOMOKHA, MPUCTPIN TakoxX 3abesnevyeHui nepeTBOploBaYeEM
curHanie, SKMM MOXe MepeTBOploBaTW NepedaHi HMMW CBITNOBI CUrHanM B enekTpudHi abo
ynbTpa3BYyKOBi (3BYKOBi) XBMIbOBI curHanu Ta / abo Hasnakn. OKpiM NPOBOAKM, iHLLi efeMeHTM Takox
MOXyTb 6yt nokputi Pb abo Au gna 3axucTy Big BnAvBY pagiauii: Ui enemMeHTW BKIYalTb
0e3ninoTHi NpucTpoi (BKMOYak4n 3ragaHuin nNepeTBOpHOBaY CcurHany), poboTn3oBaHy cuUCTEMY
(BknovaroumM 3ragaHuin nepeTBoproBady curHany) Ta / abo okpemi npucTpoi Ans OpMyBaHHS
306paxeHb. EnektponpoBogka Moxe OyTu nokputa GaraTtoapoByMM MOKPUTTSM, LLO CKNagaeTbes 3
wapy ocHoBHoro metany (Pb abo Au), nokpuTtoro Oyab-akoto KinbkicTio wapie BT- (BonokHa BT-,
nnactuky BT- abo iHworo BT-maTepiany), i3 cTinbkoMa X gogatkoBMMu wapamun Pb abo Au Ta / abo
BT- 3a 6axaHHAM: BEPXHS Mexa BiACYTHS.

KopucTtyBay moxe kepyBaTtu 6€3ninoTHMM NpUCTPOEM (OpOHOM) abo pobOTU30BAHO CUCTEMOLD,
HanNpaBns4YM B HamNpsMKy CUIIbHOMO BUMPOMIHIOBAHHS, BU3HA4Ye€HOro anapaTom YrbTpa3BYKOBOrO
dopmMmyBaHHs 300paxeHb (Hanpvknag, OO 3anuLikiB sgepHoro nanvea, abo oo 3abpygHeHux abo
iHWMM 4YMHOM pafioakTMBHWX MaTepianiB), i 3HiMaTu BIignoBigHi kagpu. BapiaHTu BTiNeHHsa, ae
nepenbaveHi onTUYHI BOMNOKHA, NepefaloTb BrIOBMEHI 300paXxkeHHs, 3abikCOBaHi Yepes HMX CUCTEMOLO
dopMyBaHHsi 300paxeHb, 3aBOsKM YoMy cucTtema Moxe OyTu peanisoBaHa 06e3 Oyab-sKoi
€reKTPUYHOI NPOBOAKM, SKLLO Lie 6axaHo: To6TO HaaACUNaHHA Ta OTPMMaHHS BMOBMNEHWX 300paXeHb,
ninotyBaHHs 6e3ninoTHoro npucTpok (4poHy) abo poboTu3oBaHOI CUCTEMU Ta iHLWI KOMYHiKaLil
nepegalTbCs Yepes ONTHUYHI BOJIOKHA.

Bci npuctpoi Ta enektponpoBogka MoXyTb OyTu BUroTOBMEHi (abo 06pobneHi) onsa 3abeanedeHHs
pPe3NCTEHTHOCTI A0 BOAM, BOrHIO, Tenmna, nuny, Xoroay, KoHAeHcauii Towlo, BukopuctoBytoun BT-
mMaTepianu 3 BignosigHMMu BriactusocTamu (BT- kepawmika, (BT- TepmocTinki matepianu, WO maloTb
Pi3Hi pyHKUiT TOWO), 3a NOTPebn.

[Ona BapiaHTy BTiNEHHA, 300paxeHoro Ha dirypi 1 (cuctema CnocTepexeHHs), cucrtema
dopmyBaHHs 306paxkeHb 1 moxe OyTn BOyaoBaHa B CTiHy, TOAi SIK CKragoBi enemMeHTu (Hanpwuknag,
nepegasad ynbTpa3sykoBol (abo 3BykoBOI) xBuni: npunmady 5, TepmorpadivyHa kamepa 2,
TepmorpadiyHmin 6ok BUMiptoBaHHA 3, 60K BUMIpIOBaHHS AeTeKkTopa pagiauii 4; MoXyTb BUCTyNaTy
3 HbOTO.

Y BapiaHTi BTiNeHHs1, 306paxeHomy Ha ®ir.2, peTpaHcnsTop 12 moxe GyTW cnpoekToBaHWiA Ans
BUNycky (i HaMOTyBaHHs1) NMPOBOAKN 6, BMKOPUCTOBYIOUM MEXaHi3M, SIKMIA 3anobirae 3annyTyBaHHIO
3ragaHoro kabento. 3a 6axaHHAM, B peTpaHcnaTop 12 moxe 6yTn 3aBaHTaxeHun LI ans ynpaBniHHA
HaMOTyBaHHSAM (i BUBEeEHHSIM) 3ragaHol NnpoBoaku 6.

Kpim TOro, sk nokasaHo Ha dpirypi 2, npucTpin copmyBaHHA 300paxeHHA Moxe OyTu
BUrOTOBNIEHUA 3 MaTepiany abo KOMMOHEHTIB, AKi niggalTbea gedopmadii, Wwob A03BONUTU NOMY
BXOAWTU i BUXOAMTU HaBIiTb i3 BY3bKMX MPOCTOPIB 3a HEOOXiAHOCTI.

[Mpyknaaw]

[lBa BapiaHTK BTiNEHHS LUbOro BMHaxXO4y OMucaHi Hwxkye. Lli npvknagn He € obmexyBanbHUMK;
MOXTMBI iHLWWI BapiaHTU 30iMCHEHHS.

Ha oir. 1 306paxeHo BapiaHT 34iMCHEHHS BUHAxXoAy, NPUAATHUA NS MOHITOPUHIY BUKOPUCTaHHSA
Ha aTOMHUX €NeKTPOCTaHLIsAX, aTOMHMX OOCNIOHULBKNX LeHTpax, CXOBULLIAX SAEPHOrO nanuea TOLO.
KomnoHeHTK 3'egHaHi enekTpuyHnMn nposogamy abo onTUYHMMMK BOJOKHaMKU 3 nokputtam Pb abo
Au. B ocTaHHbOMY BuMMagky BapiaHT BTIMEHHS BKIOYAE €NeEMEHTU ANA NepeTBOPEHHS] (POTOHHUX
curHanis, WO MepefanTbCs ONTUYHMMMK BOSIOKHaMu, B ynbTpasBykoBi (abo 3BykoBi) xBuni abo
eneKkTpu4Hi curHann, Ta / abo nepeTBOPEHHsA ynbTpasBykoBuXx (abo 3BYKOBMX) XBuUMb abo
€neKTPUYHMX curHanis y OTOHHI curHanu, SKi NOBMHHI HagcunaTuca i oTpuMaHi pasom i3
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3a3HadYeHuMu BorfokHamu. KOMMOHEHTU npucTpol 3'€QHYHOTBCA 3a [OMOMOIOK  eNEKTPUYHUX
nposoais, nokputux Pb abo Au, abo >x onTUYHMX BONOKOH (Nokputux Pb abo Au, sikwo notpibHo). 3a
BaxaHHAM uen wap moxe 6yt nokputui gopatkosuMm (-umu) wapom (-amm) BT-matepblany (BT-
BOnokHa, BT-nnactuk Towo). 3a 6axaHHamM MOXyTb 6yTv godaHi gogaTkosi Wwapu Pb abo Au Ta / abo
BT-matepiany (BT-BonokHa, BT-nnactmacu Towo); HeMae BEPXHbOI MexXi BaraTtoLapoBoi CTPYKTYPU.
3a BGaxxaHHAM npuCTpii Moxxe B6yTu BUroToBRNeHMN Ansg poboTn NOBHICTIO 6e3 eneKkTpMYHNX NPoBOAIB,
a, anbTepHaTUBHO, LWMAXOM MiOKMIOYEHHA KOMMOHEHTIB 3a AOMOMOrol OMTUYHUX BOFMOKOH (3
DaraTtowapoBMM MOKPUTTAM, SK OMUCAHO BULLE, SKLWO Le NoTpidHO). 3a GaxaHHAM NPUCTPIA Takox
Moxe 6yTu 3abesneveHnit TepmorpadiyHoO0 Kamepoto; 3a A0NOMOrol nepemukada (abo kaHany, abo
KHOMKM TOLLO) KOPUCTYyBayi MOXYTb NEpeMuKaTv MOHITOp MK TepmorpadiyHum 3006pakeHHsM Ta
300paXkeHHsIM 0031 BUMPOMIHIOBaHHS, abo BigoOpaxaTtu ix ogHoyacHo. [lpucTpii Moxe MaTu
Pi3HOMaHITHI  yHKUii 00pobKkM 300paxeHb, MacwTabyBaHHS Ta 3MEHLWIEHHs1 300pakeHb uun
Bijeo3annciB, a TakoX napanenbHoro BigobpaXeHHs1 3HiIMKIB abo Bideo 4M OAHOYACHOro
nepeMmkaHHs Mk Humu. 3a BGaxaHHaAM npucTpin mMoxe OyTu nigknoyeHun [o IHTepHety abo
iHTpamepexi Ta / abo Hagcunatm Ta OTPMMYBaTWM ENEeKTPOHHI nuctu Ta / abo Hagcwunatm
nonepemxeHHsa Ta / abo HagcunaTu kKOMaHaM 40 CUCTEMU yrpaBriHHA peakTopom (abo iHwoto). Mpu
BMKOPUCTaHHI SIK cuctemm cnoctepexxeHHs (puc. 1), cuctema 3o6paxeHHsa 1 moxe 6yTn BbygoBaHa B
CTiHY, TOAi K iHWIi KOMMOHEHTM (Hanmpwknag, nepefasay ynbTpasBykoBoi (abo 3BYKOBOI) XBWi:
npunmay 5, 6nok TepmorpadiyHoOro BUMIiptoBaHHSA 3, 610K BUMIPIOBaHHSA OeTEeKTopa BUMPOMIHIOBaHHS
4) BucTynalTb 3 Hei. B skocTi anbTepHatMBu cuctema copmyBaHHSA 300paxeHb 1 Moxe OyTu
nigBilleHa Ha CTiHi abo BCTaHOBMEHA iHLWIMM YMHOM. Ha doir. 1 306paxeHuin nvwe oguMH MOHITop 7 Ta
oavH Komn'toTep 8; ogHaK MOXYTb OyTM BCTAHOBMNEHI JOAATKOBI MOHITOPU Ta KOMM'IOTEPU SIK PE3EPBHI.
MopibHumM 4mMHOM pes3epBHa cuctemMa OPMYyBaHHsI 300paxeHb Moxe OyTu nigknioyeHa Jo
komn'toTepa 8 4yepe3 okpemy npoBoaky 6. Lls pesepBHa cuctema opMyBaHHsSI 300paXKeHHst He
nosuHHa ByTn AybnikatoM OCHOBHOI cucTtemn opMyBaHHSA 306paxeHb 1: Hanpuknaa, 3amiCTb LbOoro
MOXe 3acTOoCOByBaTUCb MOBiNbHa cuctema dhopMyBaHHs 306paxeHb 1, 306paxeHa Ha dirypi 2. Bci
KOMMOHEHTU Ta npoBOAKM MOXYTb OyTn BurotoBneHi (abo o6pobneHi) ans 3abesneyeHHs
PE3NCTEHTHOCTI A0 BOAW, BOMHIO, Tenna, nuny, XOornody, BUTOKIB enekTpuKW, HU3bKUX TemnepaTyp
TOWwo, i3 BMKOpuCTaHHAM BT- matepianis 3 signosigHumun Bnactmsoctamu (BT - nmactuk, BT -
Kepawmika, ToLo) 3a notpedu.

Ha oir. 2 306paxeHo BapiaHT BTINIEHHS CUCTEMMW, MPU3HAYEHOI ANs AOCNIMKEHHS, HanpuKnag,
3anuLKIB sSiAEpHOro nanuBa Ha Micui saepHoi aBapii. Ak i Ha dirypi 1, npoBogka mae ogHo- abo
DaraTowwapoBe 3axMCHe NOKPUTTSA. AKLLIO BUKOPUCTOBYHOTLCA ONTWMYHI BONTOKHA, 6€3MiNnoTHUA NpucTpin
abo poboTM3oBaHa cucTeMa HanalwiToBaHi AN PO3MILLEHHS MPUCTPOK OPMYyBaHHSA 300paeHb,
BKITIOYAOYM €NeEMEHTU AN nepeTBOpPeHHs (DOTOHHUX CUrHanie, WO MepefalTbCs BOMIOKHAMU, Ha
ynbTpa3BYyKOBi (3BYKOBI) xBuri abo enekTpuyHi curHanu Ta / abo Ans NnepeTBOPEHHS yrbTpa3ByKOBUX
(3ByKOBUX) XBUNb ab0 eNeKTPUYHMUX CUrHanu y (pOTOHHI curHanu, Wo HaacunaTbCs Ta NPUAMaloTbLCH
no 3a3HayeHmx BorokHax. logibHum ymHoMm, 6e3ninoTHMK npucTpii abo poboTmsoBaHa cucTema
TakoX MOXyTb O6yTu nokpuTi Pb abo Au, 3a GaxaHHAM. 3a BGakaHHAM MPUCTPIN Takox Moxe OyTu
3abe3neveHun TepmorpadiyHO Kameporo; 3a OO0MOMOrow nepemukada (abo kaHany, abo KHOMKK
TOWO) KOPWUCTYBa4di MOXYTb MNEpeMuKat¥ MOHITOp MK TepmMorpadiyHuMm 3o00pakeHHsM Ta
300paxkeHHsIM 003K pagiauii, abo BigobpaxaTn ix ogHo4vacHo. ogidHMM 4YMHOM, cUCTEMa MoOXe
[O3BOMUTU KOpUCTyBayaMm BigoOpaxaTu kagpu B pearnbHOMY 4aci pas3oM i3 paHilwe 3anncaHumu
Kagpamu abo aygio um Bigeo, abo, 3a DaxxaHHAM, NepemMuKaTUCA MK Kagpamu B pexyMi pearnbHOro
yacy Ta 30epexeHumn kagpamm / aygio / Bineo. 3a 6axaHHSAM, BCi KOMNOHEHTM Ta NPOBOAKN MOXYTb
OyTM BWUroTOBMEHI Tak, WOO BOHWM MpautoBanu MOBHICTIO 6e3 eneKkTPUYHUX MNPOBOAIB, LUMSAXOM
NiOKMIOYEHHS  KOMMOHEHTIB i3 BWKOPWUCTa@HHSIM  anbTepHATMBHWUX  OMTUYHUX  BOMOKOH (i3
DbaraTtowapoBMM 3aXUCHUM MOKPUTTAM). Bci KOMNOHEHTW Ta NpoBoAdkM 6, BkoYaroum poboTm3oBaHy
cuctemy abo 6e3ninoTHUIM NPUCTPIN, MOXYTb ByTK BUroTOBNEHI (a0 0O6pobneHi) ana 3abesneyveHHs
PE3MCTEHTHOCTI Bif BOAMW, BOTHIO, TENna, Muiy, XONoAy, BUTOKIB €MeKTPMKW, HU3bKOi TemnepaTypwu
TOLWWO, BUKOPUCTOBYIOUM BT-maTepianu i3 BignosigHumu BnactuBoctamu (BT-nnacTtuk, BT-kepamika
Towo). Kpim Toro, pobotndosaHa cucrema, 6e3ninoTHUIN NPUCTPIN, cuctema popmyBaHHSA 306pakeHb
TOLWO MOXe ByTM BUroTOBMEHa 3 3gaTHOro Ao aedopmadii matepiany abo KOMMOHEHTIB, L0 4O3BOSE
il BXOOWUTM | BUXOAWUTM HaBITb i3 BY3bKMX NMPOCTOPIB 3@ HEOOXIOHOCTI.

Cnig onvcatu pesiki nogpobuvui ABoX npuknagis, 3006paxeHux Ha dirypax 1 Ta 2. Cuctema
HanawToBaHa Ha oOpobky Ta BigoOpakeHHs 300paxeHHs 3 iHdopmaLlielo Npo BUNPOMIHIOBAHHS,
OTPMMaHy [EeTEKTOPOM BWMPOMIHIOBAHHS, ANs (POpMyBaHHA HOBUX KOMOGIHOBaHWX 300pakeHb.
Hanpuknag, 300paxeHHss B HaMpsIMKy CWUMbHOrO BUMPOMIHIOBAHHSA - 4EepBOHe, a 300paXkeHHsa B
HanpsiIMKy cnabkoro BWMPOMIHIOBAHHSA - CUHE (Y4EPBOHWA i CUHIN HaBOOATbLCA SK NpUKagun, ane
KomipHa cxema moxe OyTu iHwoto). MpuCTpin NoBMHEH MOeAHyBaTu 300paxeHHs nepewkogn abo
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3afaHoro o6'ekTa, BUSBMEHMX YIbTPa3BYKOBMMWU (ab0 3BYKOBUMW) XBWUMSMK, i3 300paKeHHAM
iHTEHCMBHOCTI BUNPOMIHIOBaHHSI, Ta BigobpaxaTtu Moro, a Takox peryntoBaTn 306paxeHHs ToLo, wob
306paxeHHs nepewkoan abo 3agaHoro o6'ekTa, BUSBMEHI ynbTpasBykoBMMM (abo 3BYKOBUMMM)
XBUMSIMW, HE NOLLKOKYBaNuCcA.

3a OBaxaHHAM npucTpii Takox Moxe 6yt 3abesneveHun TepmorpadiyHO Kamepoto;
KOPUCTYIOUMCb Nepemmnkadem (abo kaHamnom, KHOMKOK TOLLO), KOPUCTYBaYi MOXYTb NepeMmKaTucsa Mix
KOMMO3WLUINHUMMW yNbTpasByKoBUMK (aB0 3BYKOBUMMW) XBUIAMU PaioOakTUBHOCTI Ta yrnbTpasByKOBUMMU
(abo 3BykoBUMU) XBUNSAMU TepMorpadidHmx 3o0b6paxeHb abo BigobpaxaTtn ix ogHoyacHo. MoaibHum
UYMHOM, MPUCTPIA MOXe A03BONUTU KOpPUCTYBadam Bigobpaxatu kagpu "B pexumi peanbHoro vacy"
pa3om i3 paHille 3anucaHMMKM Kagpamy abo ayaio um Bigeo, abo nepemukaTUcs MK Kagpamu "B
pexumi peanbHOro yacy" Ta 3bepexeHnmn kagpamu / aygio / Bigeo.

o6 3axmcTuTu iX Bif eneKkTpoMarHiTHUX NepeLlkod vepes pagiauito, 0yab-aKnin 3 enekTPOHHUX
KOMMOHEHTIB MPUCTPOL0 Moxe OyTn nokputun Pb abo Au. 3a noTpebu uen wap moxe OyTn NOKPUTUI
poaatkosum (-umun) wapom (-amun) BT-matepianis (BT-nnactuk, BT-kepamika Towo). [logaTkosi Lwapwu
Pb abo Au ta / abo BT- moxyTb 6yTn goaaHi 3a GaxkaHHSAM; HemMae BepXHbOI Mexi GaraToapoBoi
CTPpyKTYpu. lMOAiIBHMM YMHOM KOXEH KOMMOHEHT moxe 6yTu BurotoBneHu abo obpobrneHun ans
3abe3neyeHHss Pe3UCTEHTHOCTI 40 BOAM, BOMHIO, Tenna, nuny, Xornoay, BUTOKIB enekTpuku Ta / abo
HU3bKOT TemnepaTypw. BapiaHTn BTineHHs, 306paxeHi Ha dirypax 1 i 2, He 0BMeXylTbCA OnMcaHNMm
aofatkaMmuy Ta BapiauisiMy; MOXNUBI JOOATKOBI BapiaHTU Ta Mogudikadii.

[eTanbHi onucxM Ta BapiaHTW BCiX €feMeHTIB, nokasaHux Ha dirypax 1 i 2, HaBeOeHi HuxX4e.
3acTtocyBaHHA LbOro BUHAxody He OOMEXYETbCS HaBEeAEHMMM HMXKYE MpUKNagamu; MOXMMBI
[00aTKOBI NPMKNaan Ta BapiaHTL.

1. Cuctema opmyBaHHS 300paxeHb. Lleih enemeHT 300pakeHun y BUMMSAi NPSIMOKYTHOro
cyuinbHoro 06'ekTy Ha dirypax 1 Ta 2, ane MoxnuBi v iHWi chopmu (KybivHa, cpepuyHa, baraTorpaHHa
TOWwoO). KpoHWwTenHn Ansa KpinneHHs nNpucTpor A0 CTiHM MOXYTb OyTu npuvkpinneHi Ao 3aaHboi,
BEpPXHbOI abo Gi4HOi yacTMHU. Cuctema dhopmyBaHHS 306paxkeHb 1 Moxe OyTU MOKpUTa 3aXUCHUM
NOKPUTTAM: BOHO MOXe cknagatucs 3 MoHowwapy Pb abo Au, abo noaBinHOro wapy, Wo cknagaeTscs
3 TaKoro Lapy, NoKpuToro gogartkosum wapom BT-matepiany (BT-kepamika, BT-nnactuk towwo), abo
Oyab-akMMm BaraTowlapoBMM MOKPUTTAM, WO CKNnagaeTbecs 3 Aekinbkox wapis Pb abo Au Tta / abo
BMCOKOTEXHOJOMNYHOrO MOKPUTTS (BEPXHBLOT MeXi KifbKOCTi WapiB HeMae). BHyTpiliHA npoBoaka Moxe
MICTUTU: OrOMeHi enekTpuyHi apotu (nokpuTi BT-kepamikoto, BT-BorokHoM Towo) abo OnTUYHI
BOIOKHA; X e, ane nokKpuTi MmoHowapom Pb abo Au; nokputi gogaTtkoBum (-umu) wapom (-amu) BT-
maTepiany (BT-BonokHo, BT-kepamika Towo) 3a noTpebu. (BepxHsa mMexa KinbKOCTi wapiB BigCyTHS).
AKLLO BUKOPUCTOBYIOTE ONTUYHI BOJTOKHA, cucTeMa (hopMyBaHHA 300parkeHb MOXe TakoX BMiLLyBaTK
enemMeHT Ansi NepeTBOPeHHs1 (DOTOHHUX CUrHamniB Ha €eneKkTpu4Hi curHanm Ta / abo curHamm
ynbTpa3BykoBOi (abo 3ByKOBOI) xBuni Ta / abo enemeHTn Ana NepeTBOPEHHSA enekTpuyHuX Ta / abo
ynbTpa3BykoBMX (abo 3BYKOBWX) XBWUMbOBMX CUrHamniB Ha (POTOHHI curHanu. Cuctema chopmyBaHHS
300paxkeHb MoOXxe OyTu nigknioveHa [0 iHWKMX KOMMOHEHTIB 3a [OMOMOrow MpoBOAKM 6, 3a
HeobxigHocTi. 3a BaxxaHHAM cucTema (popmyBaHHA 306pakeHb MOXe MaTW PO3LUMPEHi OYHKLUIT, Taki
SK po3nidHaBaHHA 06'eKTiB, BUABMEHHA pyxy, aBTOOKYC (BKIHOYa4M aBTOMaTu4He pokycyBaHHSA 3
BiACTEXEHHAM pyxy, AKWO noTpidbHo) Ta / abo 3anMc NpoTAroM BM3HA4YeHOro nepiogy 4acy. 3a
DOaxxaHHAM cuctema opMyBaHHSA 300pakeHb Moxe OyTu 3abe3neyeHa HanpaBreHWM MiKPOCOHOM
ANsi BrOBIEHHSA 3BYKY B 3BYKOBOMY Aiana3oHi Ta / abo 3gaTHICTIO aBTOMaTUYHO (DOKyCyBaTMCb Ha
xepeni 6yab-aKux BUSIBNIEHMX CUIIbHUX 3BYKIB i 3anuncyBaTu aygio / Kagpu B 3a3Ha4eHOMY HanpsaMKy
Ta HagcunaTu U iHdopMadito Yepes NpoBoaKy 6 A0 MOHITopa 7 Ta koMmn'toTepa 8 Ans BiATBOPEHHS.
3a OaxaHHAM cucteMa hopMyBaHHsI 300paxeHb MOXE TaKOX MaTu obnagHaHHs ANns BUMIPHOBAHHS
BOJOrOCTi Ta NepegaBaTt Lo iHbopMauito Ha komn'toTep 8 abo peTpaHcnsaTop 12 ons BiobpaXeHHs
Ha MOHiTOpi 7 4epe3 npoBoaky 6. Hanpuknag, uen enemeHT moxe OyTn BurotoBneHunm abo
0obpobnenun 3a gonomoroto BT-matepiany (BT-nnactuky, BT-kepamikn Towo) gns 3abesneyeHHs
Pe3NCTEHTHOCTI o nuny Ta / abo (3a noTpebu) Boau, BOTHI, Tenna, Xornoay, BUTOKIB €NeKTPUKM,
KOHAEeHcalLii, HU3bKOT TeMnepaTypu TOLLO.

2. TepmorpadivyHa kamepa. Popma LbOro efiemMeHTa He NoBMHHA BYTU TaKo X, SK Yy NpuKnagax,
300paxkeHnx Ha dirypax 1 i 2. (Ha dirypi 2 ogHa TepmorpacdhiyHa kamepa 300paxkeHa Ha KOXHIn
noBepxHi cuctemn opMyBaHHA 300paxeHb 1; Of4HaK, KOHCTPYKLis MOXxe BMIiCTMTU Oinbwe abo
MEeHLLIe TaKkMX OAMHMWLb Ha OfHIM MOBEpPXHi, BKMOYAal4M Kifbka TakMx Kamep Ha OAHIN MOBEPXHi.)
Kamepa moxe OyTn nokputa inbTpoM, AKWA Mponyckae nuwe iHdpadvyepBoHe CBITNO (4ns
nigBULLEHHS TOYHOCTI TepmorpadivyHoi kamepu). Hanpuknag, Lern enemeHT Moxe 6yTv BUrOTOBINEHUN
abo obpobneHui i3 BukopucTaHHam BT-matepiany (BT-nnacTtuky, BT-kepamikn Towo) anst HagaHHs
pe3ncTeHTHOCTI Ao nuny Ta / abo (3a noTtpebu) BoAW, BOTHIO, TEMMA, XONOAY, BUTOKIB €MNeKTPUKH,
KOHOEeHcaTy, HU3bKOi TemnepaTtypu Ta iH. Llein enemeHT He € cyTTeBMM AN BMHaxody; 3a 6axaHHsaM
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NOro MOXKHa onyCcTuTH.

3. TepwmorpacpiuHmin 6nok BuMIptOBaHHA. Llen enemeHT npu3HavyeHUn ANng BUMIPHOBaHHS
iHppa4yepBOHOro BMNPOMiHIOBaHHs. (3a NoTpebu Lien enemMeHT MOXe BKMoYaTu ceitnogioan abo iHLi
oxepena iHppayepBOHOro cBiTNa ANa OnpomiHeHHs). Llen enemeHT moxe 6yTu cnonydeHui 3
iHLUMMW KOMMOHEHTaMM1 3a 0NOMOrol NpoBoaku 6. dopma Lboro enemeHTa He 060B'A3KOBO MOBUHHA
OyTn Takow X, AK y npuknagax, 3obpaxeHnx Ha cirypax 1 i 2. Ha dirypi 2 oguH TepmorpacpivyHmn
Onok BUMIpIOBaHHS 300paXXeHU Ha KOXHIN MOBepXHi cuctemu 300paxkeHHsa 1; ogHaK, KOHCTPYKLis
MOXe BMiWwaTh Binblwe abo MeHWwe Takux OroKiB Ha MOBEPXHi, BKIOYaO4M Kiflbka Takmx Onokie
BUMIpIOBaHHS Ha OAHIN noBepxHi. o6 3axmcTuTu ix Big BNMBY BUMPOMIHIOBAHHS, TOYHI KOMMOHEHTM
MOXYTb OyTW nokpuTi MoHowapom Pb abo Au, abo ABowapoBuM MNOKPUTTAM 3 Takoro Lwapy,
NMoKpMUTOro  agogatkoBum wapom BT-martepiany (BT-nnactuky, BT-kepamikm Towo), abo
OaraTolwapoBnM MOKPUTTAM, WO BKMAOYae Oyab-AKy KinbkicTb wapie Pb abo Au T1a / abo BT-
MaTepiany. (KinbkicTb wapie He obmexeHa). 3a 6axaHHAM Lell eneMeHT MOXe MaTu PO3LUMPEHI
dyHKUii, Taki K po3ni3HaBaHHs 00'eKTIB, BUSBNEHHS pyXy, aBTOGOKYC (BKMOYaoumM aBToOpOKYCyBaHHS
3 BiACTEXEHHSIM pyXy), BCTAHOBMNEHHSI TpMBanocTi 3anucy Ta / abo macwrabyBaHHA. Hanpuknag, uen
enemeHT Moxe 6yTu BurotoBneHun abo obpobnenni i3 BukopuctaHHam BT-maTepiany (BT-nnactuky,
BT-kepamikn TOLL0) ANA HagaHHS Pe3UCTEHTHOCTI Ao nuny Ta / abo (3a noTtpebun) Boawn, BOrH0, Tenna,
XoroAay, BUTOKIB eNeKTPUKKN, KOHOAEHCaUii, HU3bKOT TemnepaTypu Ta iH. Lleh eneMeHT He € cyTTeBMM
ONSA BMHaxoA4y; 3a DaxxaHHAM NOro MoXHa OnyCTUTW.

4. bnok BUMIiptoBaHHs feTekTopa pagiauii. (e eneMeHT 306paxeHun cepuyHum Ha dirypax 1 i
2, ane MoOXnuBi 1 iHWI cdopmn.) Ha dirypi 2 no ogHomy OnoKy NokasaHO Ha KOXHill NOBEpPXHi, ane
KiNbKICTb MOXe OyTu 36inblueHa abo 3MeHLWeHa, Hanpuknag, i3 BCTAHOBMEHHSAM MO AekKifibka 3 KOXXHOT
CTOpPOHU. [lepeBaxXHO BMKOPUCTOBYBATUM KOMOIHALIO [EKiNbKoX [OEeTEeKTopiB pagiauii, Takmx sk
niunnbHuk leirepa Ta cUMHTUNATOP abo peHTreHiBCbkM aHanizatop. Llen 6nok moxe 06yTu
3'€egHaHMA 3 HWMMKM KOMMOHEHTamu 3a Jornomoroto nposoakun 6. Wo6 3axuctuty ix Big BNnuBY
BUNPOMIHIOBAHHS!, TOYHI KOMMOHEHTU MOXYTb 6yTK nokpuTi MoHowapom Pb abo Au, abo asowaposum
NMOKPUTTAM, LLO CKMafgaeTbCa 3 TaKoro Lwapy, NoKpuToro gogatkoBum wwapom BT-matepiany (BT-
nnacTtuk, BT- kepamika Towo) abo baraTowapoBum MNOKPUTTS, LLIO CKINAAAETLCA 3 OyAb-AKOI KifbKOCTI
wapis Pb abo Au T1a / abo BT-matepiany. (KinbkicTb wapiB He obmexeHa). 3a GaxaHHAM uen
erieMeHT MOXe MaTu po3wWupeHi dyHKUii, Taki SK posnisHaBaHHA O0O6'ekTiB, BUABMNEHHSA pyXY,
aBTOOKYC (BKIOYa4y aBTOOKYCYBaHHS 3 BiACTEXEHHSIM PYXY), BCTAHOBIIEHHS TPMBANOCTI 3an1cy
Ta / abo macwTabyBaHHs. Hanpuknag, uen enemMeHT Moxe OyTu BUrOTOBIEHUN abo obpobneHun i3
BUKOpUcTaHHAM BT-matepiany (BT-nnactuk, BT-kepamika ToWwoO) ANA HagaHHS pPe3nMCTEHTHOCTI OO
nuny Ta / abo (3a notpebu) Boan, BOMHIO, TeMna, Xonoay, BUTOKIB €MNeKTPUKW, KOHOEHCATY, HU3bKOI
TemnepaTtypu ToLo

5. TepepaBay-npuiiMad ynbTpasBykoBoi (abo 3BykoBoi) xBuni. (Lleii enemeHT 300pakeHuin
HaniBcepndHuM Ha dirypax 1 i 2; ane moxnmei W iHWi dopmu. Len enemeHT moxe 6yTtn
nepegasadeMm i npuiMadyem Yy nOeEAHaHHI 3 MIKPOOHOM [ANA BMAOBNEHHA 3ByKYy abo iHWwMm
KOMMOHEHTOM [Nl PO3LUMPEHHs Moro yHKUioOHanbHUX MOXnuBocTen. Ha dirypi 2 nokasaHo no
OLHOMY Ha KOXHi/A CTOPOHIi, ane KinbkicTb Moxe OyTu 30inbweHa abo 3MmeHLWeHa, Hanpuknag,
BCTAHOBMEHO Kiflbka 3 KOXHOI CTOpoHW.) Llen enemeHT moxe O6yTtn 3'egHaHum 3 iHWKWMHK
KOMMOHEeHTamMu 3a gornomorow npoBogku 6. o6 3axuctuTtu ix Big BNAMBY BUMNPOMIHIOBAHHS, TOYHI
KOMMOHEHTU MOXYTb OyTM nokpwTti MoHowapom Pb abo Au, abo OBOLApPOBMM TakuMM MOKPUTTAM,
NMOKPUTUM OOOATKOBUM LLIAPOM BUCOKOTEXHomoriyHoro matepiany (BT-nnactuk, BT-kepamika ToLwo),
abo GaraTowlapoBUM MOKPUTTAM, LLO BKIoYae Oyab-siky Kinbkictb Pb abo Au Ta / abo wapie BT-
maTepiany (KinbkicTb wapiB He obMexeHa). 3a OaxaHHAM UeW enemMeHT MOoXe MaTu PO3LUMPEHI
dYHKLIi, TakKi Sk po3ni3HaBaHHsi 00'eKTIB, BUSIBNEHHS pyXy, aBTOOKYC (BKNOYaK4M aBTOOKYCyBaHHS
3 BiCTEXEHHSAM pyXy), 3anuc NpoTAroM BM3HAYEHOro MPOMIXKY 4acy Ta / abo macwrabyBaHHA. Y
LbOMY BUMAAKY LIEN eNeMEeHT MoXe OYTM BUKOPUCTaHWI 451 BIIOBMNEHHS 3BYKY B 3BYKOBOMY AianasoHi
Ta / abo 3gaTHOCTI aBTOMaTUYHO (POKyCyBaTUCh Ha Akeperni 6yAb-aKnx BUSIBNEHMX FYyYHUX 3BYKIB i
HagcunaTtu 3anucaHy aygioBidyanbHy iHopMmauilo yepes penenHui kabenb 6 Ha MoOHiTop 7 abo
komn'totep 8 pAna BIATBOPEHHS. Hanpuknag, uen enemeHT Moxe OyTu BuUrotoBneHun abo
00po6neHnn i3 BUKOPUCTAHHAM BUCOKOTEXHOSOrYHOro matepiany (BT-nnactuk, BT-kepamika ToLlo)
ANsi HagaHHA Pe3VCTEeHTHOCTI Ao nuny Ta / abo (3a noTpebu) BoAM, BOTHIO, TEMMa, XOnoay, BUTOKIB
eneKkTpuKK, KoOHAEeHcalii, HU3bKOT TemMnepaTypu TOLO.

6. EnektponpoBopka. (Llert enemeHT Moxe ByTn enektpuiHum kabenem; abo gpotom 3 Pb abo Au
3 [OOATKOBMM LLApOM MOKPUTTS (IO cknagaeTbes 3, Hanpuknag, (BT) BonokHa, (BT) nnactuky abo
iHWworo marepiany 3a 6axaHHsiM); abo ONTMYHOrO BOJIOKHA. He3anexHo Big cknagy, uen enemeHT
MOXe MaTu OyOb-AKy KiNbKiCTb OOAATKOBWMX LWAPIB MOKPUTTS AONs CTBOPEHHS OGaraToLapoBoro
NOKPUTTA: Hanpuknag, metanesun wap (wapu) Pb abo Au, 3a skum cnigye wap (n) BT-matepiany
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(BT-BonokHa, BT-kepamika ToLL0): HEMAE BEPXHbOI MEXi KifbKOCTi wapiB. [OBXUHY Kaberno MoXHa
perynioBaTi BiANOBIAHO A0 HanawTyBaHb BWKOPUCTaHHA, Bi4 OEKINbKOX CAHTUMETPIB, OO0 COTEHb
MEeTpIiB, A0 AekinbKox KinomeTtpiB abo Oinbwe. Hanpuknaa, taki BT-maTepianu MoxyTb BKMo4YaTu
neBHy KOMOIHALil0 BOAOHENPOHWKHUX, >XaPOCTIVKMX, BOrHE3axXMCHWX TOLLO BOMOKOH abo iHLWKMX
MaTepianis, BKIIOYEHMX Y 3a3Ha4yeHe MOKpUTTS, ANs HagaHHS Pe3UCTEeHTHOCTI Ao nuny Ta / abo (3a
notpebu) Boam, BOrHIO, TeNna, Xonoay, BUTOKIB €NEKTPUKM, KOHAEHCaLlil, HU3bKOT TemnepaTypu TOLLO
(nokputTa Moxe ™ictutn BT-nnactuk, BT-kepamiky abo iHwi BT-maTepianu; abo ix neBHa
KombiHau,isi.)

7. MoHitop. (Ha dirypax 1 i 2 306pakeHO TMMNoBWUI (NepCcoHarnbHUI) MOHITOp kKoMM'toTepa 7, ane
MOXIMBI 1 iHWi doopMM Ta TMNKM MOHITopa 7. Hanpuknag, uen eneMeHT Moxe OyTu BCTaHOBIEHUA y
CTiHi (-ax) AWCNeTYEepCbKOl YU MNYHKTY OXOPOHW. 3aMiCTb MOHiITOpa KoMmMn'loTepa MOXYTb
BukopuctoByBatuca PK-gucnnei, opraniyHi EL abo katogHo-npomeHeBi namnu. MoHiTop 300paxeHui
Yy BUIMMA4i NPSIMOKYTHOrO ekpaHa Ha duirypax 1 i 2, ane MoxnuBi N iHWi dopmn (Hanpuknag,
kBagpaTHa). MOHITOp MOXHa BMKOPMCTOBYBATU ANSA BigobpaXeHHs CTepeOocKoniuHOro BifobpaxKeHHA
3D-3006paxeHb CcyMmilleHnx 3o0bpaxeHb Ta Bigeo. 3a GaxaHHAM MOHITOp MOXe nigTpuMyBaTu
noAginHe BigobpaxeHHss KOMBIHOBaHNX 300paeHb: KOMBiHOBaHe 306paeHHs1 ynbTpa3sykoBoi (abo
3BYKOBOI) XBuWni (Bigeo) Ta 306paxeHHss 403N BMNPOMIHIOBAHHA (Bi4€O) Ha OAHIM NOMOBUHI MOHITOpa
eKkpaHy, a Takox kombiHoBaHe 300paxeHHs ynbTpassBykoBoi (abo 3BykoBOi) xBuni (Bigeo) i
TepmorpadiyHe 300paxeHHs (BigeO) Ha iHLWIN MNOMOBWMHI €eKpaHy MOHITopa, npuyomy obuasa
KOMOiHOBaHi 300paxeHHs1 (Bigeo) BigobpaxatoTbcsi ogHo4acHo. MoHiTop 7 mMoxe BigobpaxaTtn abo
KomOiHOBaHe 300paxeHHsA (Bideo), odepxaBHe Bia YynbTpa3BykoBoi (abo 3ByKOBOi) XBWMi i
300paxeHHs (Bigeo) Ta 300paxkeHHs 403U BUNPOMIHIOBaHHA (Bigeo), abo kombiHoBaHe 3006pakeHHs
(Bimeo), ogepxaHoro Bi4 YnbTpa3BykoBOi (abo 3BykoBOi) xBuni (Bigeo) Ta TepmorpadidHoro
300paxeHHs (Bigeo), i nepemMuKaeTbca Ha iHWe kombiHoBaHe 300pakeHHs (Bigeo) 3a JOMOMOro
knaBiwi. B gkocTi anbTepHaTmBM abo [OAATKOBO MOHITOP NiATpMMye QYHKUiO, Npu Sk ogHe
KoMmbiHOBaHe 306paxeHHs (Bigeo) Moxe OyTu 36inmblieHe Big CTaHy, B Akomy obuaBa KOMOIHOBaHi
300paxeHHs (Bigeo) BigoOpaxalTbCA HaTMCKaHHSAM Knasiwi 9 (BigoOpaxeHHs maclTaboBaHoOi
3nomkm), abo B SAKOMYy iHWwe kKoMBiHOBaHe 306paxeHHsa (Bigeo) 36inblyeTbCa noAanbLUum
HaTUCKaHHAM Knaiwi. MOHITOp MOXe TakoX MiATPUMYBaTM TpacyBaHHs (TOOGTO dyHKUilO, LWO
AO3BOMSE KOPUCTYBAYEBi HamarnoBaT YepBOHE KOMoO HaBKono npegmerTiB / 3agaHux ob'ekTis), Ta /
abo BigobpaxaTn NoTo4HMI Yac; Ta / abo (akwo komn'totep 8 Ta / abo peTpaHcnATop 12 npautoe Big
akymynatopa) BigobpaxaTMMeTbCs 3anuKOBUA 4ac aBTOHOMHOI poboTuM. MOHITOp MOXe TakoXx
nigTpymyBaTu 36inbLueHi (MacwTabyBaHHs) Ta / abo 3aMeHLeHi (ecki3n) 306paxeHHs (Bigeo), BubpaHi
3a gonomorok knasiwi 9. 3a GaxaHHAM, 3a [OMOMOrol KMaBilli cMcTeEMa MOXe: nepemukaTy
300paxeHHs (Bigeo) Mixk npsiMMM Ta BiyHuMM (BMAM NiBOpYY, NpaBopyd); BigoOpaxaTu LUMPOKOKYTHE
300paxeHHs (Bioeo) (TOOTO 3nuTuiA BUrMAg Bnepen-BniBo-BnpaBo abo BUIMSAL BNepen-Bropy-BHUS,
cTBoptotoum  edpekt "pmb'adyoro oka"; kyT ornsgy moxe nepesuwyBatun 180°); Bigobpaxatu
306paxeHHs 360° abo naHopamHi BuAWM 3006paxkeHHsA (Bigeo); nepemukatuca mik (abo ogHouyacHo
BigobpaxxaTtn) 3o0b6paxkeHHAMM (Bigeo) 33agy Ta Bropy Ta BHW3; 3b6epiratu aygiosidyanbHi kagpw;
BigobpaxxaTn 306paxeHHs B peanbHOMY 4Yaci (Bigeo) nopsag i3 36epexeHumn 306paxeHHsMun (Bigeo)
(3 onuisMn BIATBOPEHHS, BKITHOYaO4M yNoBiNbHEHe, LWBUAKE NepeMOTyBaHHA Bnepea, nepeMoTyBaHHS
TOWO); nepemukatM 300paxeHHs (Bigeo); i BigoOpaxatu Bonorictb. MOHITOp TakoX MoXxe
3MeHLWyBaTK LWyMm 300paxeHHs (Bigeo) nig 4yac BigobpaxeHHs. B dkocTi anbTepHatuBm abo
[OAaTKOBO MOHITOP MOXe BMKOPUCTOBYBATM CEHCOPHWMIA €KpaH, Wob [03BONUTU KOPUCTYBAYeBi
BMKOHYBATW Pi3Hi BULLeonuMcaHi onepauii (6e3 BukopucTaHHs knaeiwi 9). 3a 6axaHHAM MoHiTop 7 (abo
komn'totep 8) MOXe BMKOPUCTOBYBATUCS AN BiATBOPEHHA 3BYKY B 3BYKOBOMY [ianasoHi (Hanpuknag,
aHomanin, BTOprHeHb abo BMOYXiB), BMOBMEHOr0 cUCTEMOK (DOpMyBaHHA 300paxkeHb 1 i oTpumaHoro
yepes3 npoBoAky 6. Hanpuknag, uen enemeHT MOXyTb OyTM BUrotoBneHunm abo obpobnenun 3
BUKopucTaHHaM BT-matepianis (BT-nnactuky, BT-kepamiku Towo) Ans HagaHHS Pe3NCTEHTHOCTI OO
nuny Ta / abo (3a noTpebu) BoaM, BOTHIO, TeNna, Xonoay, BUTOKIB €NeKTPUKXA, KOHOEHcaL,i, H3bKOi
Temnepatypu Towo. Cucrema moxe OyTM HanmawToBaHa Tak, WoO [03BONUTM KOPUCTYBauyeBi
akTMByBaTu Oydb-gKy 3 BuLe3asHayeHux yHkuin Ta / abo posnidHaBaHHA 06'eKTiB, BiOCTEXEHHS
PYyXy, aBTOGOKYyCyBaHHS (BKMNtoYaoum BiCTEXEHHS pyXy Ta / abo 6e3nepepBHe aBTOOKYCYBaHHS) Ta
/ abo 3anuc NpoTsAroM MeBHOro MPOMIXKKY Yacy, vepes knasiwy 9, koHTpornep 18 abo MoHiTop - y
BMNAAKy CEHCOPHOro ekpaHy. MoHIiToOp 7 MOXe He BUMKOHYBAaTUCb B CUCTEMI, sIKWO komn'iotep 8
3aMicTb LIbOro Bifobpaxae kagpw 3a JOMOMOrok NpoekTopa 6e3 BUKOPUCTaHHA MOHiTopa 7.

[eTanbHi onucu Ta NOTEHUiMHI BapiaHTW BCiX eNeMeHTIB, Noka3aHunx Ha ¢irypax 1 Ta 2, HaBeaeHi
HWX4e. 3acToCyBaHHSA LibOro BMHAXody He 0OMEXyTbCs HaBeAEHMMMU HbKYe NpuKagaMmu; MOXIUBI
[00aTKOBI BapiaHTW BTINEHHS Ta MogudikaLii.

8. Komn'totep. (Lier enemeHT MOxe CTBOpOBATM KOMOIHOBaHI kagpu 3 ynbTpasByKOBMX (3BYKOBUX)



10

15

20

25

30

35

40

45

50

55

60

UA 131106 C2

xBunb Ta / abo paHuMx BMMIptOBaHb pagiauii Ta / abo paHux Tepmorpadii, OTpMMaHux uvepes
enekTponpoBoaKky 6; 3MeHWwyBaTW LWyM Yy Kagpax; i nogaBaTtu curHan TpUBOMM Ta Hagcunatu
nonepemxeHHs. binbwe TOro, BiH NiATPMMYE BBEAEHHS KOPUCTYBa4YeM 3a AOMOMOrot knaeiwi 9. Ha
dirypax 1 Ta 2 306paxeHo TMNoBuin nepcoHansHun komn'totep (,M1K"), ane moxnuei n iHWi popmn Ta
TmMnn.) Len enemeHT moxe 6yTn BCTaHOBNEHUI (Hanpwknag, BbygoBaHU y CTiHY) Y AMcneTyepChbkin,
NyHKTI OXOpoHi abo B iHWKX npuMmilieHHaX. 3a bGaxaHHaAM Moxe 6yTu obpaHui BignoBIgHUN
komn'totep, AKUA niaTpumye Bci TMnosi nepudepidHi npuctpoi MK (muwa, USB-Hakonuuysay,
npoekTop Towo). 3a BGaxaHHAM KOMM'IOTEpP MOXHa MIAKMIOYUTU OO0 Mepexi 3a A0MOoMOorow kabento
nokanbHoI Mepexi, Wob A03BONMTU Nepenavy eneKkTpoHHOI NowTn abo MigkmnoYeHHa Oo IHTepHeTYy.
Hopatkm (nporpamHe 3abesneyeHHs) MOXIMBO (OPMYBAaTM Ta BKOYATM B CUCTEMY: MOTEHLiNHI
dYHKUII BKMOYaloTb BigoOpaXeHHs MOBiAOMIIEHb, nonepemXeHb abo iHCTPyKUi 3 eBakyadii, abo
HaACWNaHHA KOMaHg CucTeMam YnpaBfiHHA peakTopoM. 3a [OOMOMOrol EefeKTPOHHOI MOoLTH,
IHTepHeTy, NpoBoAHUX 3'egHaHb abo HaBeAeHUX BULLE Nporpam cuctema (abo ix KopucTyBadi) MoOxe
HagcunaTtu nonepeaXeHHs (pasoM i3 NokasaHHAMU TemnepaTypu, BonorocTi Ta / abo go3um pagiadii Ta
/| abo 306paxeHHsMn Towo), Ta / abo iHCTpykuii 3 eBakyauii; Ta / abo (gopyyatm cuctemam
yrnpaBniHHA peakTopoM) 3yNMHATKU, NpuckoptoBaTu Ta / abo CnoBinbHIOBaTU SAEPHI peakuii BcepeanHi
aKTMBHOI 30HM peakTopa. Komn'toTep MoOXHa NigknounMTn 0 nNpuHTepa, Wwob po3apykoByBaTW PisHi
TUNU JaHWX Ta NokasaHb, 3ragaHi BuLle (3 BiAMNOBIAHMM MO3HAYKO Yacy, siKWOo noTpibHO). Kpim Toro,
dyHKLUii po3nidHaBaHHA 06'ekTiB, aBTOOKYCYBaHHS, BUSBMEHHS PyXy, BiACTeXeHHA pyxy Ta / abo
Oe3nepepBHOro aBTOOKyCyBaHHA Ta / abo 3anncyBaHHSA NPOTATOM MEBHOMO MPOMDKKY 4acy MOXYTb
OyTn BigkanibpoBaHi Ansi 3agaHuxX O0'eKTIB, SIKi € CUNbHO pafioakTMBHMMMK, Ta / abo rapaymmu, Ta /
abo xonogHMMK. AKLIO Lie MOXMIMBO, KOMM'IOTEP MOXE A03BONMMTU KOPUCTYBAYeEBi Bigaatv komaHay
cucTemi 306pakeHHs1 aBTOMaTUYHO (POKyCcyBaTUCb Ha NeBHMX 00'ekTax 3a AOMOMOrow knasiwi 9.
AKWO e MOXNMBO, MOXHA BCTAHOBUTU (DYHKLiIO aBTOMATUYHOIO 30epexXeHHs AN aBTOMaTUYHOro
30epexeHHs BidyanbHOro (306paxeHHs / Bigeo) Ta ayadio (3ByK y YyTHOMY AianasoHi) AaHuXx.
(3asHaveHi gaHi MOXyTb 36epiratuca B xmapHoMy cxoBuLi). 3a 6axkaHHaM komn'toTep 8 (abo moHiTop
7) MOXe BUKOPWUCTOBYBATMCS ANS BiOTBOPEHHS 3BYKY B 3BYKOBOMY [Aianas3oHi (Hanpuknag, aHomanin,
BTOPrHeHb abo BuOyxiB), BMNOBMEHWX cucTtemMorw OpMyBaHHSA 306paxeHb 1 i oOTpumaHuXx
komn'totepom 8 abo moHiTopom 7 uyepe3d npoBoaky 6. 3a GaxaHHAM komn'loTep 8 MOXHa
HanawTyBaTu Ons PO3APYKYBaHHA MeBHOI iHopMauii: Hanpuknag, Takux K 306pakeHHs, [03u
BMNPOMIHIOBaHHS, TemnepaTypa (3a OuiHKoK TepmorpadhiyHoi kamepw), NoTodHa AaTa / BigmiTka Jacy
Ta / abo Bonoricte. Komn'toTepoMm MOXHa KepyBaTu 4Yepe3 MOHITOp 7 (SKWO YBIMKHEHO CEHCOPHWUW
ekpaH), knaeiwy 9 Tta / abo koHTponep 18. 3a GaxaHHAM B komn'toTep 8 (abo peTpaHcnaTop 12) moxe
OyTn 3aBaHTaxeHun LI ons aBTOMaTUYHOrO MPURHATTS OMNTUMI30BaHUX pillEeHb LLOAO KOMaHZ, Lo
HagcuMnalTbCa CUCTEMO (Ta onepaLii, WO BUKOHYKOTLCA) ANA BUKOHAHHA OYHKUIA (PYHKUIT, Wwo
afanTylTbes 0o 3acTocyBaHHA LUI, MoXyTb BKNtoyaTw, ane He BUKIKOYHO: po3Mi3HaBaHHS OO'eKTiB;
aBTOOKYC; KOHTpacTHe aBTO(OKYCYBaHHHA; BUSIBMEHHS pyxy; aBTo- qokyc; 6esnepepsBHe
aBTOOKYCyBaHHS; aBTOCMNYCK; KOPEKLis PO3MUTTH; KOpeKUis Mmyapy / opeoniB / cnanaxy; CTUCHEHHS
AaHnx 3o06paxeHHs / Bigeo; 3anuC NpoOTArOM MEBHOrO MPOMIKKY 4Yacy; BigobpaxeHHs Bigeo;
36inblweHe (MacwTabyBaHHs) Ta 3MeHLWeHe (MiHiaTiopu3auid) BigobpaxeHHsA Bigeomarepianis;
3MEHLUEHHS LWyMmy 300paxeHHs (Bigeo); KOpPeKUis KOHTYpy; NepeMMKaHHs MK (CTaTU4HUMM)
300paxeHHsIMM Ta Bigeo; ogHo4acHe BiJoOOpakeHHs1 OeKinbkox 300paxeHb Ta Bigeo (BKHOYaK4M
30epexeHi aygioBidyanbHi AaHi: i3 yHKUiAMMX YNOBINbHEHOI LUBWAKOCTI, NEPEMOTYBaHHS Brepes,
nepemMoTyBaHHs Hasagd); nobygoBa TPUMBUMIPHWX MoAenen CTPykTypu iHTep'epiB  (3D-kapTu);
BiJOOpaKeHHA MOTOYHOrO MICLIE3HAXOMKEHHS] MPUCTPOLD; PO3Mi3HaBaHHA Ta NepeBipka BiOXWUNEHb;
HaACWNaHHA MNonepemXeHb; 3yNMUHKA peakTopa; HamnarogkKeHHs poboTu peakTopa; BigoOpakeHHs
BOMOrocTi; 3adisgHHsA (noBiTpsiHoro) nponenepa (-iB) 11, koneca (konic) 13 1a / abo rBMHTOBOrO (-MX)
nponenepa (-iB) 14 onsa nepemiweHHa cuctemmn opmMyBaHHSA 300padkeHb; pidaHHs / nogpibHeHHS
06'ekTiB 32 [OMOMOrol pixky4oro / [poOunbHOro iHCTpPymMeHTy 15; oTpMmaHHA npegmeTiB 3a
aornomMmorotd poboTtusoBaHoi pyku 16; Ta / abo po3gpyKOBYBaHHA AaHux i3 komn'totepa 8 abo
npuHTepa.) 3a 6akaHHsM KOMM'IOTEP MOXE XUBUTUCH Big GaTapei (abo 6aTapeii), coHA4HMX GaTapen
Ta / abo okpemux reHepartopis. Hanpuknag, uen enemeHT Moxe OyTn BUroToBrieHnin abo o6pobneHun
i3 BUkopuctaHHam BT-matepiany (BT-nnactuky, BT-kepamiku Towo) Anst HagaHHS pe3nCTEHTHOCTI A0
nuny Ta / abo (3a noTpedbu) BoaM, BOTHIO, TENMA, XONoay, BUTOKIB €MEKTPUKN, KOHAEHCaL,i, HU3bKOI
Temneparypu ToLo

9. Knasiwa. Knasiwa 9 mMoxe BUKOPUCTOBYBaTUCA ANSA BBIMKHEHHSI Ta BUMKHEHHSI Komn'loTepa 8,
MOHiTOpa 7, pob0TU30BaHOi cMcTemmn abo 6e3ninoTHOro NPUCTPOLD, cucTeMU hopmyBaHHSA 306paXxeHb
1 Ta / abo peTpaHcnaTopa 12. Tak camo BOHa BUKOPUCTOBYETLCA ANA HAACUMNAHHSA Pi3HUX KOMaHg Ha
komn'toTep 8, OOKNagHO onucaHwi y nonepeaHbOMy NYHKTI. PYHKUIT MOHITOpa 7, SAKMMW MOXHa
KepyBaTu 3a [JOMOMOrow knaBiwi 9, Bkmo4aloTb (ane He oBMeXylTbCA HMMM): BigobpaxeHHs
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KombiHoBaHOro kagpy (Hanmpuknag, YynbTpasBykoBoi (abo 3BykOBOi) peHTreHorpadii  abo
ynbTpa3ByKkoBoi (abo 3BYKOBOI) XBMNbOBOI Tepmorpadii); nepemMmnkaHHa Mk HUMK; NepeMnkaHHa (abo
OofHO4YacHO BigobpakeHHs1) Bnepead, NiBopy4, MpaBopyy, 33ady, Bropy Ta / abo BHM3, abo Buau
naHopamn, B SAKMX BOHM o0O'egHaHi  (Bknoyawoum 00'ektuB  "pub'aye  oko");  3BinblUEHHSA
(macwTabyBaHHs) Ta / abo 3meHLWeHHsa (eckisn) Burnsaay; noasiviHe BigobpakeHHA KOoMOBIHOBaHWUX
300paxeHb, opHoyacHe (abo i3 nepemukaHHAM) BigobpaxeHHs kagpy B npsiMomy edipi i3
30epexeHnmMmn Kagpamu (3 onuismu BiOTBOpEHHS1 306paXkeHb Ta BiAeo, BKNOYaK4YM YMOBiNbHEHe,
WBKOKE MEepemoTyBaHHA Brneped, MepemoTyBaHHA Towo). 3a 6GaxaHHAM KnaBsiwa Moxe
BMKOPUCTOBYBATUCA [ONs1  BigoOpaKeHHs iHdopmauii npo BOJMOrCTb, 3BYKY Ta HaACUITaHHS
nonepeaxeHb (CynpOBOMKYETLCA 300paXkeHHAMU abo nokasaHHSAMK TemnepaTtypu, 403U, BOJOroCTi,
aHomarnin, nopyweHb Towlo) abo iHCTPyKUin 3 eBakyauii Ta / abo (KomaHOW KOHTPONIO peakTtopa
cucTemMn) Ans 3ynuHKW, NPUCKOPEHHS Ta / abo CnoBiNbHEHHS SAOEPHUX peakuii BcepeauHi aKTUBHOI
30HM peakTopa. [ofgibHNM YMHOM KNaBily MOXHa BUKOPUCTOBYBATK AN YNpaBriHHA poO0OTN30BaHO
CUCTEMOIO, JarouM KOMaHAy pyxatucsa Bnepepn i Hasad, Bropy i BHM3, i noBepTtatu niBopyd abo
npaBopyy, a TakoX piXydum / opobunbHuUM iHCTpymMeHTOM 15 (Bkntovakum HanpsMOK nasepa Ta
BiACTaHb pokycy) i poboTnsoBaHow pyko 16. 3a BakaHHAM KnaBilly MOXHA BUKOPUCTOBYBATK AN
HagCuMNaHHA KOMaHA4 cucTemi  opmyBaHHSA 300paxeHb 1 abo nepepaBadvy-npunimady 5
ynbTpa3BykoBOi (abo 3BYKOBOI) XBWMi AN BMOBMEHHS 3BYKY B 3BYKOBOMY Aiana3oHi Ta nepegadi noro
yepes penenHui kabenb 6 Ha MoHiTop 7 abo komn'toTep 8 Ans BiATBOpeHHA. Knasiwa 9 moxe 6yTtu
BMKOHAHA Y BUIMAOi MHOXUHN - OyaAb-AKOI KiNbKOCTI KnaBiw, 3a G6axaHHsaM. Kpim Toro, knasiwy 9
MOXHa BWKOPUCTOBYBaTU [Afs HanawTyBaHHA pi3HOMaHITHUX napameTpiB Ha kKomn'totepi 8.
(Mpvknagu BKMHOYAKOTh: SKWO KiNbKIiCTb pagiauii, BUSIBNEHOI LETEKTOPOM BUMNPOMiHIOBaHHSA 4,
nepeBuLLyE NEBHUIN NOPIr - aBTOMATUYHE 3BYYaHHS NonepeskeHb, HaacunaHHsa nonepempxkeHns (pasom
i3 BULLIE3a3HAYEHUMUN OaHUMK Ta 3006paKeHHAMM, 32 DaxaHHSM), HaACcUNaHHA IHCTPYKLIN 3 eBakyal,ii
Ta / abo (koMaHg cMcTeMi ynpaBniHHS peakTopoM) 3yNUHATU, NpuckoptoBaTh Ta / abo cnoBinbHIOBATK
AgepHi peakuii BcepeauHi akTUBHOI 30HM peakTopa. | / abo akwo TepmorpadivyHmin 6ok 3 BU3HaumB,
o TemnepaTtypa BuLWe NEBHOro nopory Ta / abo saKkwo cuctema opmyBaHHSA 300paxeHb 1
BCTaAHOBMIA BOMOrCTb NOHAA NEBHUIA MOPIr, aBTOMATUYHO MOAAETHLCS NOMEPEPKEHHS, HAACUNAETLCA
nonepemxeHHs (pasom i3 BuULlE3a3HAYEeHUMU [JaHUMK Ta 300paxeHHaAMU, 3a OaxaHHaAM),
HagcuMnalwTbCa KOMaHaM Woao esakyadii Ta / abo (komMaHauM cucTteMi ynpaeniHHA pPeakTopom)
3YMUHUTK, NPUCKOPUTKU Ta / abo CNoBINbHUTK SAOEPHI peakuii BcepeauHi akTUBHOI 30HU peakTtopa. | /
abo AKWO ynbTpa3ByKOBWUW nepefaBad-npuiMad 5 BusSBUTH aHomanito (BTOPrHEHHS TOLO),
aBTOMAaTUYHO CMpaLbOBYHOTb CUTHANM TPMBOTK, Nepeaarym nonepeskeHHs (Bkovatdm iHdopmadio
Ta 300paXeHHs, SKWO noTpidHO), HaacunakuYM KoMaHOu Wodo eBakyauii (Ha obnagHaHHs, LWwo
KOHTPOMIOE peakTop) Ta BKa3yluM onepatopy 3YyNMHUTU AOepHy peakuito, peryniosaty abo
cnoBinbHIOBaTK 1. MoXHa ogHOYacHO HanawTyBaTh Ha 403y OMPOMIHEHHs, TemnepaTypy, BONOricTb
Ta / abo Ha Bunagkun aHomanii. 3BM4anHO, TakoXX MOXXHA BCTAHOBUTU BULLiE3a3HaYEHI HanawTyBaHHS
003/ BUMNPOMIHIOBAHHS, BULLE3a3HAYeHi HanawTyBaHHA TemnepaTypu, WO BUMIPHETLCS
Tepmorpadi€eto, HanawTyBaHHs, KONy nepegasad / npunmay 5 ynbTpassBykoBoi (abo 3ByKOBOI) XBuni
BUSIBIIIE @aHOManito, i HaCTPOMKM ONs BONOrocTi BogHouvac. Knasiwa 9 moxe Takox nigrpumysatu
YHKLUi0 TpacyBaHHs (TOBTO dyHKLiO, Ska [03BOMSE KOPUCTYBayeBi HamanioBaTu YepBOHE KOJo
HaBKOMO aHOManin Ha kagpax). 3a 6axxaHHsIM Ha peTpaHCcnATopi 12 Moxe GyTu BCTaHOBIEHA KraBilla
9, WO O03BoMsie KopucTyBayeBi Oe3nocepeHbO NogaBaTu KomaHAW, 3a3HadveHi Buwe. Hanpwuknag,
uen enemeHT mMoxe OyTu BUrotoBneHun abo obpobnenuit i3 BukopuctaHHam BT-matepiany (BT-
nnactuky, BT-kepaMikn TOLIO) ANst HA4AHHS Pe3UCTEHTHOCTI Ao nuny Ta / abo (3a notpebu) Boawm,
BOrHIO, Tenna, xonoay, BUTOKIB €NeKTPUKK, KOHAEeHcaulil, HA3bKoI TemnepaTtypu Towo. Ha dirypax 1 i
2 uen enemMeHT BigobpaxaeTbes Ak iHTepdelc knaBilwi 9, NpoTe MOXNMBI N iHWI NPUCTPOT BBEAEHHS:
Hanmpuknag wMuwa (KoMM'loTepHun nepudepunyHniA  NpucTpin) abo koHTponep 18, Takum sk
3aCTOCOBYETbCS A1 irpOBMX KOHCONen. Llen enemeHT mMoxe OyTW OMNyLLEHWI i3 CUCTEMU, SKLLO Lie
HenoTpibHO: Hanpuknag, SKWO cucTemMa NiATPMMYE TOMOCOBi KOMaHaM abo SKWO NigKmYeHnin
KOoHTposnep 18.

10. Kabenb Hanpyru. (Ha cirypax 1 i 2 306paxeHa OBOCTOPOHHS eNeKTpuYHa BUrka, cTaHgapTHa
B ANOHii, ane MOXnuMBi W iHWI TUnNK, Taki 9k Tpu3ybHa (3a3emneHa) Bunka. 3a baxaHHAM, kabenb
Hanpyrm Moxe nigkniodatuca go (abo Bkno4vaTn) TpaHcopmaTop Hanpyru, 3miHHOro crtpymy /
nepeTBOPIOBaY MOCTIMHOIO CTpyMy Towlo). Lleih enemeHT mMoxe 6yt BUrotoBneHun abo obpodneHui
i3 BukopucTtaHHaMm BT-martepiany (BT-nnactuky, BonokHa BT- Towo) pna 3abesnevyeHHs
pe3nCTEeHTHOCTI o nuny Ta / abo (3a noTtpebu) BoAW, BOTHIO, Tenna, Xorogy, BUTIK €MNeKTPUKW,
KOHOEeHcallisl, Hu3bka Temnepartypa Towo. Lleih enemMeHT MoXe He BUKOHYBATUCA B CUCTEMI, SKLLO Le
He NoTpibHO: Hanpuknag, SKWO KOMM'lTep 8 XMBUTLCA BiA akymynsTopa (BKMHOYaKYM akyMynsATOPHI
OaTapei Ta CoHsiYHi enemeHTUN) abo reHeparopa.
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[eTanbHi onucy Ta NOTEHUINHI 3MiHM BCiX eneMeHTIB, nokasaHux Ha irypax 1 Ta 2, HaBedeHi
HwxK4e. 3aCTOCyBaHHSA LibOro BMHAxXo4y He 0OMeXyoTbCa HaBeOeHUMM HXKYe npuKnagaMmu; MOXuBI
[00aTKoBI BapiaHTy Ta moaudikauii.

11. MNponenep. (Ha cirypi 2 306paxkeHo kinbka nponenepis 11, BCcTaHOBMNEHMX Ha 6e3ninoTHoMy
NPUCTPOI; OAHaK, BOHM MOXYTb OyTM BCTaHOBMEHi Ha pobOTU30BaHi cucTemi. Hanpuknag, BOHM
MOXYTb OyTV BCTAaHOBMNEHI Ha Ha3eMHOMY poboTi, Wob HagaTn NOMy MOXIMMBOCTI MONbOTY. Y BapiaHTi
Ha dirypi 2, 4oTMpM TakMx nponenepu BCTaHOBMEHi Ha 6e3ninoTHOMY MpUCTPOI, WO Mae dopmy
NPsSIMOKYTHOTO TBepAoro ob0'ekTa; OfHaK 3as3HavyeHa cucTeMa Moxe Matu dopmy uuniHgpa,
DaraTtokyTHOro TBepgoro Tifla Towo, i 3a GaxaHHAM Moxe 6yTn BukopucTaHo Ginble abo MeHLe
nponenepis. Ha dirypi 2 306paxeHo uen enemeHT sik NoBiTpsHMIA nponenep 11; ogHak, iHWI BUam
pywis (Hanpuknag, pakeTHUA OBUryH, aBialiiHUA OBUIYH) MOXYTb OyTW BMKOPUCTaHI 3aMiCTb LIbOroO
abo B KombGiHauii (Hanpwuknag, TBMHTM Ta paketa). Hanpuknag, uel enemMeHT Moxe OyTu
BUrOTOBNEHUA abo obpobrieHun i3 BukopuctaHHam BT-maTepiany (BT-nnacTtuky, BT-kepamiku ToLLO)
AN HaJaHHs pe3nCTeHTHOCTI Ao nuny Ta / abo (3a notpebu) Boaw, BOTHIO, Tenna, Xonoay, BUTOKIB
eneKkTpuKK, KOHAEeHcalii, HU3bkoi Temnepatypwu, i T. A. Llen enemeHT (i onucaHi BuLLE HEPYXOMi
PYLWLIiVHI NPUCTPOI) MOXYTb HE BUKOHYBaTUCHA B CUCTEMI, AKLLO Lie He NOTPI6HO.

12. PetpaHcnaTop. (Llei enemeHT moxe O6yTu BMKOPUCTaHWA AN CTBOPEHHS KOMOGIHOBaHMX
ynbTpa3BykoBux (abo 3BykoBMX) XBunb / BUMNPOMiHIOBaHHS /[ TepmorpadiyHnx 306paxeHb i3
ofepXaHux BigeomaTepianiB. PeTtpaHcnsatop 12 MoXe nepeTBOplOBaTM EMEKTPUYHI  curHamm,
OoTpuMaHi Big Komn'loTepa 8, Ha (POTOHHI curHanu ans nepegadvi B cucteMy hopmMyBaHHS 300paXkeHb
1 abo Ha iHWi BigganeHi enemMeHTN 4epes enekTponpoBoaky 6 Ta / abo nepeTBoptoBaTU (POTOHHI
curHanu, oTpuMmaHi Big cuctemm 300paxeHHs 1 abo iHWWX BigganeHUX eneMeHTIB, B eNEeKTPUYHI
curHanu onsa nepegadi Ha komn'totep 8 abo iHWi nokanbHi enemMeHTn Yepes npoBoaky 6. Ha dirypi 2
300paXkeHUn Len enemMeHT y BUrMsdi NPSAMOKYTHOro TBepaoro ob'ekTa, ane MOXNMBI M iHWI dopmu.
PeTtpaHcnatop moxe 6yTn 3abesneveHni knasiweto 9, WO AO3BONSE KOpUCTyBadeBi 6esnocepeaHLo
BMKOHYBaTW Aesiki abo BCi iHCTpykKuii, onncadi B migposaini "9. Knaeiwa". Hanpuknag, uen enemeHt
mMoxe 6yTn BurotoBneHum abo o6pobneHmn 3 BukopuctaHHam BT-matepiany (BT-nnactuky, BT-
Kepamikum TOLLO) ANsl HaJaHHA Pe3UCTEHTHOCTI Ao nuny Ta / abo (3a noTpebu) Bogwn, BOrH, Tenna,
Xornoay, BWUTOKIB €neKTPUKW, KOHAEeHcalii, HM3bKMX TemnepaTyp Towo. 3a akTMBHMX YMOB, KOMU
3abpydHEHHS YHEMOXMMBIOE MOBTOPHE BUKOPUCTaHHA oObBnagHaHHe, (NpoBOAKM 6, WO 3'edHye
cnctemy dopmMyBaHHS 306paxeHb 1 3 peTpaHcnaTopoM 12, cuctemn oopmMyBaHHS 306paxeHb 1 Ta
iHWworo obnagHaHHA), 3acTocoBylOTb 0bnagHaHHA Ta eneMeHTW nepea peTpaHcnaTopom 12 Ta
nigknoyaTb HoBe (abo BAOCKOHaneHe) obnagHaHHA Ta eneMeHTU 40 peTpaHcnsaTopa 12, Tak Wwo
obnagHaHHA 3a peTpaHcnaTopom 12 (Hanpwuknag, peTpaHcnaTop 12, npoBogka 6, wWo nigkno4vae
peTpaHcnaTop 12 go komn'toTepa 8, MOHiTOp 7, knasiwa 9 Ta cunosBui kabemnb 10) MOxHa
BMKOPUCTOBYBaATU HeoOHopa3oBo. 3a GaxaHHsaM, peTpaHcnaTop 12 moxe xuBuTuca Big Oartapei
(BKNtOYAOUM aKyMYNSATOPHI GaTapei Ta COHsYHI enemeHTu) abo reHepartopa. Heobos'sskoBo, B
peTpaHcnaTop 12 (abo sragaHun komn'totep 8) moxe 6yTn 3aBaHTaxeHwun LUl ons aBTOMaTM4HOro
NPUAHATTA ONTMMI30BaHUX pPilleHb, NOB'A3aHMX 3 KOMaHOaMM, O HaACUIaTbCAa (Ta BUKOHYBAHUMM
onepauisimm) cuctemoro. (PyHKUIT, O aganTyoTbCa A0 BUkopucTaHHs LI, MoxyTb BkntovaTu, ane He
BUKIIOYHO: poO3nidHaBaHHA 06'ekTa; aBTOOKYC; KOHTPACTHWMA aBTO(OKYC; BUSABIEHHS PYXY;
aBTOPOKYC 3 BIACTEXEHHSM pyxXy; NOCTIMHWIA aBTOMOKYC; aBToTaMMep; 3anuc MpoTAroM MEBHOroO
NPOMIXKKY 4acy; KOpeKuUif po3MUTTs cucTeMu 300paxkeHHs 1 (BKMOYayM MOXIMUBICTb KOpeKLUil
HeZonikiB 300pakeHHsA BHAcMigok pyxy / TpeMTiHHA pobOoTM30BaHOI cucTeMn y MOBITPI, Ha Cywi, Ha
BOZI, Mg BOAOK TOLLO); KOpPEKLis Myapy / opeony / KopekLuis cnanaxy; 300paxeHHsi / Bifeo CTUCHEHHS
AaHux; BigoOpaxeHHst Bigeo; 3b6inbweHe (macwTabyBaHHA) Ta 3MeHwWeHe (MiHiaTiopum3alis)
BijoOpakeHHs BigeomartepianiB; 3MEHLUEHHs LUyMY KagpiB; KOPEKLisi KOHTYPY; MepeMUKaHHA Mix
(cTaTMyHUMKM) 300pakeHHAMM Ta BigeO; OfHOYACHE BiAOOpaXXeHHs [OeKinbkox 300paxeHb; 3D-
BiJOOpaXkeHHs iHTep'epiB cdoTorpacdoBaHMX KOHCTPYKUIN; MOTOYHA iHOMKALIS MiCLEe3HAXOMKEeHHS;
po3ni3HaBaHHA Ta MepeBipka BiOXWIEHHS Bid HOPMW; HaACUNaHHA nonepeaxeHb (CynpOBOAXYETbCA
Pi3HMMW NOKa3aHHAMYK 3a GakaHHAM); 3yMyHKa peakTopiB; perynoBaHHA poboTu peakTopa; pisaHHs /
noapiOHEHHs 3aJaHMX NpeAaMeTiB 3a [AOMOMOrow pikyvoro / ApOOWMBHOrO iHCTpyMeHTy 15;
OTPUMaHHA NpeaMeTiB 3a JONOMOro poboTnsoBaHoi pyku 16; Ta / abo po3gpykOBYBaHHS OaHUX i3
NPUHTEpPA, AKLLO BiH NigKNIOYEHWIA.)

B sakocTi anbTepHaTMBm abo 4oJaTKOBO peTpaHcnAaTopom 12 MoxHa kepyBaTh 6e3nocepegHbo 3a
OOMOMOroK  rofnocoBuX KomaHf. PeTpaHcnstop 12 Moxe MICTUTM NPUCTPIA ANd BUMYCKYy Ta
HaMOTyBaHHSA MPOBOAKM 6, BUKOPUCTOBYKYM MEXaHi3M, sKkui 3anobirae 3annyTyBaHHIO 3ragaHoi
npoBogdkn 6. 3a GaxaHHAM, B peTpaHcnaTtop 12 Moxe Oyt 3aBaHTaxeHun LI gna ynpaBniHHs
HamMoTyBaHHAM (i BUMBeAEHHsIM) 3rafjaHol npoBoAkM 6. Llem enemMeHT MOXe He BUKOHYBaTUCb B
cUCTEMIi, SKWO Uue He noTpibHOo: B UbOMY BUMAAKy cuctema 300paxeHHs 1 migknoyeHa
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Oe3nocepenHbO A0 kKomMn'toTepa 8 yepes peneriHnmn kabenb 6.

13. Koneca. [0na BapiaHTiB 34iACHEHHS, Takux 9K 30b6paxeHi Ha dirypi 2, B akux koneca 13
pos3TalloBaHi B Aekinbka (niBopyy-npaBopyd) pagiB Ta (cnepeny-33agy) psgis, nepwimi psa mMoxe
OyTn po3miieHnMn Bue 3a iHWi psau, wob AonoMOorTM NigHATUCA 4vepe3 CKnagHy MicLeBiCTb.
LLnnoBaHi WnHM MOXYTb BYTW BUKOPUCTaHI SK TaKUi eneMeHT AN nepeaHboro psay, TiNbku 3a4HbOro
psagy abo Bcix pagis 3a 6axaHHaM. dPirypa 2 nokasye koneco §k WuHy 13, ane ue takox moxe 6ytu
ryceHumus. MoxnumBi TakoX Kinbka ryceHuub, Hanpuknag, ryCeHuui Ha ABOX NepeaHix WuHax i we oaHa
ryCeHUUS Ha TpbOX 3adHiX WKWHaX. BapiaHT 34iiCHEHHA Ha Qoirypi 2 nokasye ABa psagv no n'aTb Kosic
koxeH (Bcboro 10); ogHak, Moxnueo Oinbwe abo meHwe. Koneca He MOBUHHI OYyTWM OOHAKOBOrO
pO3Mipy: Ansl Kpaworo npoi3ny no nepecivyeHinin MicLeBOCTi MOXYTb 3aCTOCOBYBaTUCSA OaraTopo3MmipHi
KOHCTPYKLUii. AHanoriyHuM 4YMHOM, 3a OaxaHHsIM MOXYTb OyTW BKIMOYEHi NMOoBHUIM npusig Ta / abo
aHTMOnoKyBanbHe ranbmyBaHHA. B gkocTi anbTepHaTMBn abo AOAaTKOBO MOXYTb OyTM 3aCTOCOBaHI
MarHiTHi koneca 13, WO 0O03BONATL CUCTEMI-POBOTY NepemillaTncsa BepTUKanbHO Bropy i BHU3 MO
MeTanesmx konoHax Ta / abo ctiHax. KoxHe koneco 13 moxHa nepemiwatyn Bropy Ta BHU3, WWo6
BigNoBigaTU nepecideHin micueBocCTi (ckendacTin Towo), wob koneco 13 moxHa Oyno noeepTaTu
BignNoBigHO OO0 ckendacToi abo iHWoi noBepxHi, abo (xoya koneca 13 BCTaHOBMEHI nue Ha ABOX
noBepXHAX Ha doir. 2) koneca 13 MoxHa BCTaHOBUTU Ha HabaraTo Binblie noBepxoHb (binbLie ogHiei,
AKWo ue HeobxigHo). Koneca 13 moxyTb OyTM 3amiHeHi poOOTM30BaHMMW HiXKKaMM, LWOG 3MIiHWUTU
PEeXUM Ha3eMHOro nepecyBaHHs POBOTU30BAHOI CMCTEMU 3 KOMICHOTO PEXUMY Ha PeXuMM xoabbwu.
Hanpuknag, uen enemMeHT Moxe OyTM BUroToBneHM abo obpobrneHun i3 BUKOpUCTaHHAM BT-
maTepiany (BT-nnactuky, BT-kepamikn TOWO) ANs HagaHHA pe3nCTEHTHOCTI Ao nuny Ta / abo (3a
notpebwu) Boam, BOrH0, TENNa, X0noay, BUTOKIB €NEKTPUKM, KOHAEHCALi, HA3bKOT TemMnepaTtypm i T. A.
Llen enemeHT (pasom i3 BapiauissMu, TakMMu SIK ryceHuui, poOOTM30BaHi HiXKKM TOLLO) MOXE He
BVMKOHYBATWUCb B CUCTEMI, SIKLLO Lie He NOTPiOHO.

14. 'BuHTOBUI Nponenep. (dns nigsogHoro abo BogHO-pyxoMoro pyxy) Ha oirypi 2 3o6paxeHo
OOMWH TaKUM rBUHT Ha OOHIN CTOPOHI POBOTM30BAHOI CUCTEMM, ane MOXIUBI Kiflbka MBUHTIB Ha KiNbKOX
(abo Bcix) cTopoHax. Hampuknag, uen enemeHT Moxe OyTu BurotoBneHun abo obpobneHun i3
BuKopucTaHHam BT-matepiany (BT-nnactuky, BT-kepamika Towo) ond HagaHHA Pe3VCTEHTHOCTI A0
nuny Ta / abo (3a noTpebu) pe3nCTEHTHOCTI OO BOAWM, BOTHIO, Tenna, Xonody, BUTOKIB €MNEeKTPUKM,
KOHAeHcauii, Hu3bka Temnepartypa i T. 4. Ha oirypi 2 3o6paxeHo rBuHTOBUWA nponenep 14, ane
MOXYTb BMKOPMUCTOBYBATUCS iHLII NPUCTPOI Anst nigBogHoro abo HaBogHoro pyxy. Llen enemeHT (abo
noAdibHi enemeHTn ona pywiiB nig Bogot Ta / abo BOAHOK MOBEPXHEH) 3a HEOOXIAHOCTI MOXHa He
BMKOPUCTOBYBaTU B CUCTEMI.

15. Pixyyun / gpobunbHUM iHCTpymMeHT. Llen enemeHT npu3HadyeHun Ansa pisaHHsa (Ta / abo
APOOMeHHs, po3bUTTA TOLLO) MPUMPOOHMX MEPELLKOA: CHoAM MOXYTb BXOAWUTM MeTaneBi MnacTuHW,
OeToH, 3ani3obeToH, AepeB'aHi AOLKM, 3anuWKX NanbHOro, Nepewkoam, sigxoaun towo. Ha dirypi 2
300paXkeHO NPUCTPI NTAa3ePHOro Pi3aHHs, SKUA BKMOYAE KOMMOHEHT ANA NepeTBOPEHHA eNeKTPUYHOI
eHeprii B nasepHy (cBiTnosy) eHeprito. Hanpsmkom, ¢pOKyCHOK TOYKOK Ta iHTEHCUBHICTIO nasepa
MOXHa KepyBaTu 3a AOMOMOrol knasiwi 9 abo koHTponepa 18; anbtepHaTusHo, LI B komn'toTepi 8
abo peTpaHcnATopi 12 mMoxe aBTOMaTUYHO MOAYMOBATU Ui napameTpu. Ak npuknag HaBedeHo
pi3aHHA Ha nas3epHin OCHOBI: erleMeHT MOXe pi3aTu 3 BUKOPUCTAHHAM iHLUUX TEXHOMOrin
(rippoabpasvBHMiA, anMasHWiA AMCK TOLLO); KPiM TOro, MPUCTPIA MOXe MICTUTK Kinbka nasepHux abo
anbTEPHATMBHMX PiKYYNX IHCTPYMEHTIB, KONMW Le HeobXigHo. PiKy4uMn iHCTPYMEHT Moxe O6yTu
BCTAHOBMEHMN Ha MOBEPXHi, NepneHAVKYNApPHIA HanpsaMKy pyxy koneca 13 Ans noninweHHs
PE3NCTEHTHOCTI Towo, abo Moxe OyTN BCTAHOBMNEHWI HA AEKINbKOX NMOBEPXHAX (Ha KOXHIiA NOBEPXHI
MoXe OyTn BCTaAHOBIEHO KifbKa PiKy4ux NpUCTpoiB). B sKoCTi anbTepHaTUBM LEN enemMeHT MoXe
ABNATU COOOK ApPOOUNBHUIA HCTPYMEHT 3aMiCTb piKXydoro iHCTpymeHTy. Hanpwuknag, Takun
APOOUNBHUI IHCTPYMEHT 3aCTOCOBYBaTMME YNbTpasByKoBi (200 3BYKOBI) xBuUnNi Anst noapidbHeHHs abo
pO30MTTS 3amnuLIKIB NanbHOro, NepeLIKod Yu iHWuX BigxoaiB abo GypoBoro iHCTpyMeHTy. MoaibHum
YMHOM Takuy noapibHoYMn HCTpyMeHT (abo pekinbka) Moxe OyTv obnagHaHWA Ha  KinbKoX
cTopoHax Ta / abo BMKOPWUCTaHUM B TaHZEMI 3 piXXy4yuMm NPUCTPOEM (npuctposimun). Hanpuknag, uen
ernemMeHT Moxe 6yTu BUroToBrneHn abo obpobnennn i3 BukopuctaHHam BT-matepiany (BT-nnacTuky,
BT-kepamikn TOL0) AN HagaHHS Pe3NCTEHTHOCTI Jo nuny Ta / abo (3a noTpebu) Boau, BOrHo, Tenna,
XOroAy, BUTOKIB €NeKTPUKM, KoHAEeHcaLil, HU3bKoi Temnepatypu i T. 4. 3a 6axaHHaM OopHa kucnota
abo Boga, abo po3vmMH BOPHOI KUCNOTK, MOBUHHI CKMAATUCS OOHOYACHO AN 3anobiraHHSA KPUTUYHUM
ctaHam. Kpim Toro, pixyunii / opobunbHWUiA iIHCTPYMEHT Ha BOAHIN OCHOBI Nif, BUCOKMM TUCKOM MOXeE
BMKOPUCTOBYBaTU BOPHY KNCNOTY sk cepepoBuile. Llen enemeHT moxe GyTn onywieHun i3 cuctemu,
AKLO Lie HenoTPiGHO.

6. PoboTtmsoBaHa pyka. Llen enemeHT npusHayeHWin Ons BunyvyeHHss abo MaHinynoBaHHS
npegmeTamu, ski 6ynu nopisani abo noapibHeHi pixxy4nm / gpobunbHUM iHCTpyMeHTOM 15, Aki Bnanu
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abo noTtoHynu nig Bogoto, Ta / abo nnaeatoTb Ha BOAHUX MOBEPXHSX, abo 3aBMcalTb Y NOBITpi, abo
iHWXM YMHOM nOTPebyloTb BUMNYYEHHS, Hanpuknag, Ans 3axonfeHHs TakuxX BiOXOAIB, 9K 3arnuLuku
A0epHOro nanvea, nepelwkoan Ta 3abpyadHeHi pagiauieto maTepianu, a TakoX iX nopisaHi abo
noapibHeHi matepianu. Ha dir. 2 306paxeHo ogHa Taka poboTm3oBaHa pyka 16, ane 3a HGaxaHHSAM
MOXe OyTu BCTaHOBNEHa MHOXWHA poboTu3oBaHux pyk 16. AHanoriyHo, pyka, 306paxeHa Ha qirypi
2, Mae Tpuv nanbLi, ane Moxnueo Ginblie abo meHLwe. Ha girypi 2 306paxeHo rigpaBniyHui Baxenb,
ane MOoXInuBi 1 iHWi cnocobu. Takox pilleHHs 3rigHO BUHaxody MOXHa nepeabavaTu gekinbka pyk 16
(BUCYBHMIN MPUCTPIN), KOXHA 3 AKUX MOOAETLCS OKPEMO, Hanpuknaz, BCTAHOBUBLUW OOHY PYKy 16, sky
aKTMBYE TUCK BOAMW, a iHWY pyky 16, wWo npaute Ha POTOHHMX curHanax. Pyka 16 moxe 6yTtu
BCT@HOBMEHA Ha MNOBEPXHi, MNeprneHAMKYNApHIA HanpsMKy pyxy koneca 13, Ana NoninweHHs
PE3NCTEHTHOCTI TOLO, abo MHOXWHa pyk 16 Moxe OyTM BCTaHOBMNEHA Ha AEKiNIbKOX MOBEPXHsiX (Mo
Kinbka pyk 16 Ha KOXHin noBepxHi). MOXnuMBI iHWIi iIHCTPYMEHTM BUITyYeHHs abo MaHinynsuii, Kpim
pob0Tn30BaHOi pykM 16: SKWO BOHM BUKOPUCTOBYIOTLCH, BOHU MOXyTb OyTM BCTaHOBMEHi 3a
BULLEBKas3aHUX ymoB (abo Ha noBepxHi B HanpsaMKy pyxy koneca 13, abo Ha BepTukanbHin NOBEpPXHi,
abo B JeKinbKOX YCTaHOBKax Ha AeKiNbKoxX MOBEpXHAX Towo). PoboTnsosaHa (1) pyka (1) 16 MOXyTb
NoeaHYBaTUCS 3 MMM iHLUMMW iIHCTPYMEHTaM1 BUMyYEHHS Ta MaHinynsdii, Wo He nepeabdayaloTb Py,
Ha KinbKOX CTOpoHax. Hanmpuknag, uen enemeHt Moxe OyTu BuroToBneHun abo obpobneHun i3
BuKopucTaHHam BT-matepiany (BT-nnactuky, BT-kepamikv TOWwoO) ONA HagaHHA Pe3VCTEHTHOCTI OO
nuny Ta / abo (3a noTpebu) BoAM, BOTHIO, Tenna, Xonoay, BUTOKIB €NeKTPUKM, KOHOEHcaL,i, HU3bKOI
TemnepaTypu Towo. Liein eneMeHT He € CyTTEBUM; 3a DaxkaHHSIM NOrO MOXXHa OMyCTUTH.

17. KoMyHikauinHui npucTpin. Lle enemeHT Moxe BUKkopucToByBaTu 6€3ap0oTOBMI 3B'sA30K (Wi-Fi
(3apeecTtpoBaHa ToproBa mapka)). Lien enemeHT moxe HagcunaTtu BXigHi OaHi Big koHTponepa 18 B
cuctemy 300paxeHHs 1 4depe3 peTpaHcnsaTop 12. Llem eneMeHT Moxe OyTu BUrOTOBNEHUM abo
06pobneHun i3 BukopucTaHHAM Mmatepianis BT- (BT-nnactuky, BT-kepamiku Towo) Ons HagaHHA
PE3NCTEHTHOCTI OO BOrHIO, BOAW, Tenna, nuiy, Xonon, KOHOEHCAT, BUTOKM ENeKTPUKW, HU3bKa
TeMmnepaTypa Towo 3a notpebu. Kpim Toro, ponb UbOro enemMeHTa MoXe BUKOHyBaTu npoBofka 6.
Llen enemMeHT MOXHa BUNYyYMTU, AKWO Le He noTpibHO: Hanpuknag, SKWwo komn'lotep 8 moxe
Hagcunatu komaHau 6esnocepeaHbO 40 cMcTemMu 06pobkm 306paxkeHs 1.

18. KoHntponep. Llern enemeHT 3abesnevye ynpaeniHHSA AXOMCTUKOM Ta / abo knasiweto 9 Ha
NPUCTPOi BBEOEHHS, LLO BUKOPUCTOBYETLCA AN poboTn 3 cnucteMoro hopMyBaHHs 306paxeHb 1 i Tak
aani 4vepe3 KOMyHiKauilHWA npucTtpin 17 abo peTtpaHcnatop 12. KoHTponep 18 MoXxHa
BMKOPWCTOBYBATU A1 BUKOHAHHS Aesknx abo BCiX IHCTPYKUi, onncaHux B ab3auax, BUKMAOEHUX Y
nigpo3aini "9. Knaeiwa", 3a notpedu. Llen enemeHT Moxe OyTu BMrotoBneHun abo obpobneHun i3
BMKOpPUCTaHHAM MaTepianie BT- (BT-nnactuky, BT-kepamiku Towo) anst 3abesneyeHHs, 3a notpeodu,
pPe3NCTEHTHOCTI OO0 BOrHK, BOAW, Tenna, nuny, xonody, KoHAeHcauii, BUTOKIB €neKTPUKWU, HU3bKOT
TemnepaTtypu Towo. Llel enemMeHT MOXHa OMyCTWUTM, AKWO LEe He MOTPIOHO: Hanpuknag, sKWo
komn'toTep 8 moxe HagcunaTn komaHam 6esnocepenHbo Ao cucteMm ob6pobkn 306paxeHs 1.

[Mpomucnosa npuaaTHICTB)

TexHonorias Mae Kinbka MOTEHUIMHUX 3acTOCYyBaHb, KOXHa 3 SIKUX Mae BMCOKY MPOMMUCIOBY Ta
KOMEPpLiHY KOPMUCHICTb. ICHye BenuKuiA NOonmuT Ha TEeXHOMOorilo POpMyBaHHsS 306paxeHb, Ska MoXxe
dYHKUiOHYBaTN Yy BUCOKOPaAiOaKTUBHMX cepefoBuLLax, Ae 3BUYanrHi ONTUYHI CUCTEMN HE3aCTOCOBHI
(MpoTsirom TpMBanoro nNepiogy 4acy), ik NokasaHo Ha NpuKNagax HUXYe.

(1) PoamiweHHsa BigxodiB, Hanpuknaga, BiAXOAIB S4epHOro nanvea, pewTok, 3abpygHeHoro abo
iHLWMM YMHOM BpPaXXeHOoro pafioakTMBHOIO MaTepiany, a TakoX MOro 3ayvvlaHHa Ha Micui saepHoi
aBapii.

(2) Harnsgosi, iHCnekuiiHi, peMoHTHI Ta GyaiBenbHi poboTn HaBKONO peakTopiB abo siA4epHOro
nanvea Ta / abo poboTn 3 BMBEAEHHS 3 ekcniyaTauii Ta / abo TpaHCNOpTyBaHHA A4epHOro nanvea
(abo 3abpygHeHoro abo iHWMM YMHOM padioaKTMBHOrO Martepiany) Ha HOPMarnbHO AiYUX aTOMHUX
€neKTPOoCTaHLisX.

(3) Harmapgosi, iHcnekuiriHi, peMoHTHI Ta OyaiBenbHi pobotn Ta / abo poboTn 3 BMBeAEHHSA 3
eKkcnnyartauii peaktopa Ta / abo TpaHCnopTyBaHHs s4epHoro nanuea (abo 3abpyaHeHoro abo iHWum
YMHOM pafioaKTUBHOIO MaTepiany) B aTOMHUX OOCMIOHULbBKMX LLlEHTpax Ta yCTaHOBKaX, L0 NpautoTb
3 A0epHMM ManuBOM A0 Ta MiCnsd BMKOPUCTaHHSA (Hanmpuknagd, 3acobu 3baradeHHs, 306epiraHHa Ta
3aXOPOHEHHS).

(4) Axwo sgepHa eHepria cTaHe NPUAATHOK AN BUKOPUCTAHHSI Y PaKETHWX YycTaHoBKax abo
iHWKX HociAx 3acobax y Bcecsiti (Hanpuknag, y KOCMiYHOMY MPOCTOPI): CNOCTEPEXEHHS, IHCNEKLs,
PEMOHT Ta OyAiBHULTBO si4epHOro obnagHaHHsa (Hanpuknag, 6noku 36epiraHHsa nanvea, akTUBHI 30HU
peakTopiB, iHXEKTOPHi ycTaHoBKM) Ta / abo BuBeLEeHHs peakTopa 3 ekcnnyartauii Ta / abo
TpaHCNOPTyBaHHA sagepHoro nanuea (abo 3abpygHeHoro abo iHWKMM 4YMHOM  pafioakTUBHOTO
MaTepiany) Ha TaKkuMx HOCIsX.
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(5) IcHye monuT Ha cucTeMwn, 3gaTHI OOCNIMXKYBaTM MOBEPXHKO HEDECHUX Tin, Takux sk 3ipKu,
nnaHeTn, CynyTHWKK, KOMEeTU Towwo y BeecsiTi; Ana nowyky niga BOAO, nig 3emneto, y nevepax abo y
BMCOKOPaAiOaKTUBHMX panoHax Ha MNnaHeTax, CynyTHMKax Ta KOMeTax; Ta nig vac OOChigHULbKUX
ekcneguuin.

BuwieBuknageHe € npvknagamm NOTEHUIMHMX BapiaHTiB 3aCTOCYBaHHS; MOXIUBI i iHLLU.

Mepenik no3uuin

1. Cuctema copmyBaHHs 300paxeHHs; 2. TepmorpadiiyHa kamepa; 3. TepmorpadidyHuii 6mok
BUMiptoBaHHS; 4. Bnok BuUMIpOBaHHA geTekTopa pefakuii; 5. NepegaBay-npuinmMad ynbTpasByKOBUX
(abo 3ByKOBMX) XBUIb; 6. NpoBoAKa; 7. MOHITOP; 8. koMmn'toTep; 9. knaeiwa; 10. kabenb Hanpyru; 11.
nponenep; 12. petpaHcnaTop; 13. koneca; 14. rBuHTOBUI Mponenep; 15. pixyuun / ApoOunbHUIA
iHCTpYyMeHT; 16. poboTnsoBaHa pyka; 17. npucTpin 3B'a3ky; 18. KoHTponep.

®OPMYJIA BUHAXOOY

1. PagiauiiHo cTiika cuctema copmMmyBaHHS Ta BigobpakeHHs1 306paxkeHb, Ska BKIOYae: NPUCTPIN
ana dopMyBaHHA 300paxeHb, NpuaaTHUM Ans nepefadi Ta NpuMrAMaHHsa ynbTpasBykoBux abo
3BYKOBMX XBWIb PI3HMX 4YacTOT Yy HanpsMKy, Ae HeobxigHe copmyBaHHA 306paxeHHs abo Bigeo;
npucTpin gns ¢gopmyBaHHs 306paxkeHb pagiauii, Wo MICTUTb AeTeKTop pagiauil, npugaTHUA ans
KOAQyBaHHSA iIHTEHCMBHOCTI pagiauii KonbopoM BiAnNoBiAHO A0 MOKasiB AeTeKkTopa pagiadii, npucTpin
ana BigoGpaxeHHA 3o06paxeHb, npuaaTHUM Ans iHTerpauii 1 obpobku 300pakeHb, SAKi BUKOHaHI
npucTpoem Ans opMyBaHHS 306paxeHb Ta NPUCTPOEM Ansa opmyBaHHA 306pakeHb pagiauii, 3
HaCTYMHUM BigOOpaXeHHAM 300paKEeHHSIM | MPOBOAKY, LUO MICTUTb eNeKTpuUYHi ApoTn abo onTuyHe
BOIOKHO, Sika BiApPI3HAETLCA TMM, LLO NPOBOAKA, MPUCTPIN Ansa popmyBaHHSA 306pakeHb Ta NPUCTpIn
Ansa BigobpaxeHHsA papgiauii 3axulleHi Big papgiauii MOHO- abo MyNbTULLIAPOBUM MOKPUTTAM, LLO
BKITIOYAE LLIAp MeTany, 30Kpema CBMHUI0 abo 30510Ta, 1 i30MH0YUIA Lap, HAHECEHMI Ha wap meTany
Ans 3abe3neyYeHHs1 Pe3NCTEHTHOCTI BiAHOCHO MPUMHANMHI OOHIET 3 TakuX 3arpos, sik NI, BOrOHb, BUTIK
eneKkTpoeHeprii, ap, xonop, Boga, KOHAEHCAUis, W $Ki € OAHOpPasoBUMW; | MpUCTpIN Ans
BigobpaxkeHHs 300paeHb, SAKUA Mpu3HayYeHun And obpobkm 300paxeHb Ta BigobpaxeHHS
306paxeHb abo Bigeo, ogepKaHuxX Ha OCHOBI YNbTPa3BYKOBMX abo 3BYKOBMX XBUIb, OAEpPXaHUX i3
MHOXWHM HanpsMKIB i Bid BMMIPSHOI iIHTEHCMBHOCTI pagiauii, Ta BUKOHAHWA 3 MOXIMBICTIO AOBLLOIO
abo 4acTiWoro BWKOPWUCTaHHSA, HiXX NPUCTPin Ans OpMyBaHHS 300paxeHb Ta nNpucTpii Ans
BigoOpaxkeHHs pagiauii, OCKINMbKM MpU3HAaYeHMn [AONsS  3acTOCYBaHHSA i30MbOBaHO Big Micus
BUMNPOMIHIOBaAHHSA pagiaLil.

2. Cuctema 3a n. 1, sika BiAPI3HAETLCA TWUM, LLIO NPOBOAKA MICTUTb OMTUYHE BOJIOKHO Ta 3'egHye
npucTpin anst opmyBaHHA 300pakeHb Ta MPUCTPIA Ans BigoOpaXeHHsA pagiauii, Wo niggawTbes
BNNMBY papjiauii, Ta JOOATKOBO BKMIOYAE KOHBEPTOP, MPUYOMY KOHBEPTOp € MPUHAWMHI OOHWUM i3
KOHBEpPTOpIB 451 NepEeTBOPEHHSI ONTOBOSIOKOHHOI CBITIIOBOI €HEpril HA eNeKTPOEHEprito, KOHBEPTOPOM
ANsi NepeTBOPEHHS CBITMOBOI eHepril Ha ynbTpa3ByKoBY abo 3BYKOBY €HEpril0 Ta KOHBEPTOPOM AN
NepeTBOPEHHsST YNbTPa3BYKOBOI abo 3BYKOBOI €HEeprii Ha CBITNOBY €HEepril; KOHBEPTOPOM Ans
nepeTBOPEHHS eneKTPOEeHeprii Ha CBITNIOBY €HEeprilo; ONTUYHI BOMOKHa Ta KOHBEPTOP MakTb MOHO-
abo MynbTULIApPOBE MOKPUTTSA 3 LWIApPOM CBMHLS abo 30510Ta, a TakoX AO0AATKOBI LWapw isonsuii, ki
BiOPI3HAOTECA PE3UCTEHTHICTIO A0 NPWHaNMMHI OAHIEl 3 HAaCTYMHWX 3arpo3: Mnwr, BOTOHb, BUTOKU
eneKTpoeHeprii, Xxap, Xonoa, BoAa Ta KoHAeHcaulis.

3. Cuctema 3a n. 1 abo 2, B Sk npucTpii Ana copmMyBaHHA 300paeHb Ta NpUCTpid Ans
BifobpakeHHs 300paxeHb 3MOHTOBaHi Ha poOOTU30BaHI cuctemi abo 6e3niNOTHOMY MPUCTPOI, ska
BiAPi3HAETLCA TUM, WO NPUCTPI ANs BigoOpaxeHHs Moxe BigobpakaTu TPUMBUMIPHI CTPYKTYpU
KpecneHHsi ccpoTorpadoBaHoi CTPYKTYpU iHTep'epy abo BigoOpakaTu TPUMBMMIPHI KapTu i MOTOYHE
MicLlepo3TallyBaHHs; NpUCTPii Anst dopMyBaHHs 300paxkeHb Ta MPUCTpin Ans BigobpaeHHs
pagiauii, poboTusoBaHa cuctema abo ©6e3ninoTHMIA MNPUCTPIM Ta NpoBoAKA MakTb MOHO- abo
MynbTULIAPOBE MOKPUTTA 3 LIApPOM CBMHUS Ta 30M10Ta, a TaKoX [0OATKOBI wwapw isondadii, dki
BiOPI3HAOTECA TUM, WO € CTINKMMM A0 MPUHAWMHI OOHIEI 3 HACTYNHWX 3arpo3: Nui, BOrOHb, BUTOKU
€neKTpOoeHeprii, XXap, Xxonod, BoAa Ta KoHAeHcalis.

4. Cuctema 3a byab-gkum i3 nn. 1-3, Aka BkNoYae TepmorpadivyHy kamepy, NpM4OMy NpPUCTPIN ANs
BigobpakeHHs 300paxeHb BiOPI3HAETbCA TWUM, WO BMKOHAHWA 3 MOXIUBICTIO BigoOpaXeHHs
300pakeHHs1 Ta Bigeo 3 TepmorpadivyHoi kKamepy B kOMOiHaLii i3 306paXkeHHAM i Bigeo, ogepXaHnumu
npucTpoem Ans opmyBaHHSA 300pakeHb Ta MPUCTPOEM AN BigoOpaXeHHs papjiauii, a Takox
BMKOHAHWUI 3 MOXIUBICTIO pO3ni3HaBaHHSA aHOManin Ta curHanis TpuBOru.
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