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CYYACHI TEILJIOBI3OPHA
AJIA CIIEHIAJIBHOTI'O TA ITOBCARAEHHOTIO
3ACTOCYBAHHA

Posensanymo npunyun pobomu meniogisopis, npoanaiizosano OCHOBHI MeXHIuHI
napamempu, ki HaubiIbuLe BNIUBAIOMb K HA iX eKCNAYamauiiti Xapaxmepucmuri,
max i na eapmicmv, a MAKoN’C OCHOBHI nepesazi i HeOONIKU OXOJLOONCYBAHUX i He
OX0JLOONCYBAHUX MENT0BIZIUHUX cucmem. Buceimneno cpepu ma sapianmu suKopucmamns
menosisopie, a maxoxi nPooIeMHi NUMAKHsL ix 3acmocyeanis nioposodiramu 36pouHux
cun Ykpainu, Hauionanvnoi zeapoii Ykpainu ma Hauionanvnoi noniuyii Yxpainu.

Knrouoei caoea: mennogisop, I4-sunpominrosanms, memnepamypmi xapaxmepu-
cmuKu, posoiivha 30amuicmo, wymausicmo, 6i0Cmans GUSELeHH MA PO3NIZHABAHHSL.

Paccmompen npunyun pabomo. meniosu3opos, npoanaiusupo8ano O0CHOBHbLE
MmexHuvecKue napamempol, KOmopvie HaubOIbUUM 00PA3OM GAUAIOM KAK HA UX
IKCNIYAMAYUOHHIE XAPAKMEPUCUKU, MAK U HA CMOUMOCMb, 4 MAKNHCE OCHOBHHLE
npeumyuecmea u HedoCmamxil OXAANCOAEMbIX U HEOXAANCOAEMbIX MENI0BUSUOHHBIX
cucmem. Ocsewenvl cepvl U BapUAHMBL UCNOILIOBAHUS MENIOBU30POB, A MAKHCE
npobiemMible BONPOCHL UX NPUMeHeHUs noopasdenenusmu Boopyacennvix cun Yxpaunot,
Havuonanvnoti zsapouu Yxpaunor u Hayuonanvnoi noruvuu Yxpaumol.

Kntouesvie cnosa: mennosusop, UK-usnyuenue, memnepamyprvie xapaxmepu-
CIUKU, PA3PeuLarouas cnocoOHOCMb, UYECMEUMEIbHOCTb, PACCIMOSIHUE BbIABICHUS U
PAcno3nasanusi.

The principle of operation of thermal imagers is considered, an analysis of the main
technical parameters, which affect their performance and their cost, as well as the main
advantages and disadvantages of cooled and uncooled thermal imaging systems is
carried out. The sphere and the use of thermal imagers, as well as problems of their
application units of the Armed Forces of Ukraine, National Guard of Ukraine and the
National Police of Ukraine are highlighted.

Keywords: thermal imager, infrared radiation, temperature characteristics,
resolution, sensitivity, range of detection and recognition.

Y cydacHOMY CBiTi Ba)KKO 3HAWTH JIIOAMHY, KA HIKOJIW He YyJa PO TeIJIOBi30pH
(mani — TIIB), xo4a Jozel, 0 X04 pa3 TPUMAJIK Lel Ipuaj y pyKax, HabepeTbes He
Tak GaraTo. Y IepIiy 4epry, 1e MoB's3aHo 3 TuM, 1o TIIB 1moku Gyiu i 3aaumamoTbest
HelelleBUM “3aI0BOJIeHHAM .

3actocyBanus TIIB — 1e ramysb, gka MBUAKO PO3MUPIOETHCS i Ma€ Mailke
HeoOMe)KeH Uil TIOTeHITial.

Huni Ha yKpaiHCbKOMY PHHKY HPUCYTHSI HU3Ka BUPOOHUKIB i TOCTAYaJIbHUKIB
TIIB sk mpomucoBoro, Tak i BificbkkoBoro npusnadens, cepen skux: FLIR Systems
(CIIA), Fluke Corporation (CIITA), Armasight (CIITA), ATN Corporation (CIIIA),
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Testo AG (Himeuumnna), Sofradir (@paniist); Pulsar (PD), Archer (TOB “Thermal
Vision Technologies” (Ykpaina)) Ta iH.

HesBaskaioun Ha 3HaYHY KiJIbKiCTb MTPOMO3ulLiil, BUcoka BapTicTh TIIB, minosuii
CEerMEHT $IKOi IIOYMHAETLCS 3 KiJIbKOX JIeCATKIB THCAY T'PUBEHb 3a NPUCTPIll 3
MiHiMaIbHIM HaOOPOM HEBHCOKMX TEXHIYHUX XapPaKTEPUCTUK — 0 MiJbIlOHIB TPUBEHD
3a TIIB 3 BHCOKMM piBHEM SIKOCTI 300paskeHHsI i XOpOIIMM HaOOPOM JIOMaTKOBHX
OIIIIiH, /i1 6GaraThOX MOTEHIIMHUX CHOKUBAYIB TaK 1 3a/IUIIAETHCS HEIOCSIKHOIO.

Bynp-sxuit 06'ekt y BeecBiTi BUIPOMiHIOE €HEpPTiio, MPUUOMY BeJIMKa YacTHHA
eHeprii mpumazae Ha HEBUAUME JIOACbKOMY oKy iHdpadepBone (mani — [Y)
sunpominioBantst. [Ipuniun poboru TIIB sacHoBaHuil came Ha I[bOMY SIBUIII: 3a
inTencuBHicTio [Y-BUNIpoMiHIOBaHHSA MOKHA HE TiJIbKA BU3HAUaTH Ta ileHTUdiKyBaTn
00’ekTH Pi3HOI TIpUpOAN a00 HaBIiTHb MIIAHKU O/IHOPiIHOT HaA BUTIJIL[ MOBEPXHi, a U
JOCKYBaTh 6arato ixX MPUXOBAHUX BIACTUBOCTEN.

TIIB noBHicTIO He3ayeskHi Bijl 30BHIIIIHBOTO OCBITJIEHHS Ta PEECTPYIOTH TiJIbKU
[Y-BunpomiHoBaHHsT 00'€KTIB. SIK ONTHYHI CHCTEMU B HUX BUKOPHUCTOBYIOTHCS JIiH3M
3 repMaHifo, OCKiJIbKU 3BWYaiife ckyio [Y-BUTIPOMiHIOBAaHHS He MPOITyCKa€. 3 MaTPUIL
npusanay indopmMallisi HaJXOAUTh /10 €JeKTPOHHOI CXeMU, Jie 30epiraeTbcs KoJipHa
KapTa Temrepatyp (KOXKHiil TemrepaTypi BiilIOBi1a€ EBHUI KOJIip i HIOTO SCKpaBicTh),
06pOOISETHCST | BUBOAUTHCS Ha JUCIIEH B OKyJIsIpi mpuuiamy. Y OiIbIIOCTI crucrem
peasisoBaHO YOPHO-OiJie KOAyBaHHs. SIK MpaBuiIo, TEIIOBI3iNHI TPUIaIN PO3/IIISIOTH
Ha BUMIipIOBaJIbHI Ta npuiajau cnocrepesxkenns. TIIB nua cnocrepeskennsa mpocrinii, a
3HAYMTB i BapTicTh iX HIDKYA. Boru maioTh 3mory Gaunti I9-mipomMeHi, TpanchopMyodn
iX y BUAMMY JJI JIIOJICBKOIO OKa 4acTHHY criekTpa. A ocb BumiproBasibhi TIIB naiorbh
3MOTY IIe ¥ OTPUMATH TTOBHY KapTHHY PO3MOiTy TemriepaTyp (o0yayBaTu TeIioBi
KapTu JIOCTi/KyBaHuX 00’ekTiB) [1].

Cyuacumit TIIB mae amory obumc/oBaTé iHTeHCHBHICTh [Y-BUIIPOMiHIOBaHHS,
BU3HAYATH TEMITEPATYPHI XapaKTEPUCTUKH, & TAKOXK 3 JIETKICTIO OOUKCITIOBATH i Tiepe/laBaTi
KOOPAMHATH JKEpesia TaKoTo BUNIpOMiHIOBaHHS. IIpu 1boMy Oyab-ski mudposi
nokasarky TTIB MoxkHa riepeBoauTy B rpadiute 300paskeHHs, 3a SKMM MOKHA OL[iHIOBATH
pisHi XapakTepucTUKU 00’€KTa.

3a ponomoroio TIIB MokHa MUTTEBO BUMIpPATU TeMIlepaTypy IECSATKIB TUCSY
TOYOK OY/Ib-sIKOTO 00’€KTa SIK JKUBOI, TaK i HEKUBOI IIPUPOIH, IIPOTE XOJOAHI 00'€KTI
NPAaKTUYHO HEMOJKJIUBO pO3pidHUTH, BOHU Ha ekpani TIIB 306pasyioThcst 4OpHUM
KOJIbOPOM.

[Tepuri TemoBisiiiHi cucteMu OyJIM TPOMI3AKMMH, TTOBIIbHUMU | MaJu HU3BKY
PO3MiIbHY 31aTHICTh. BoHM OyayBaiy 300pakeHHsS 3a JOMOMOTOI0 €JIeKTPOHHO-
IpoMeHeBOl TPyOKHM, a 3amuc 300paskeHHsT MOKHa OyJI0 3MifiCHIOBaTH TiIbKU 3a
porromoroio ¢ororpadii abo MarHiTHOI CTPIUKH.

Hanpukinii 80-X pp. MUHYJIOro CTOJITTS BigOyJacs peBoJiolis B 00jacTi
TEXHOJIOTii1 BUTOTOBJICHHS TEIJIOBI3iTHUX cUCTeM — CTasIu JOCTYITHUMU JIJIs1 IIUPOKOTO
3aCTOCYBaHHSA MAaTPUYHI TTPUHIMadi BUTIPOMiHIOBaHHS (MaTpuili B (DOKAIbHIN TJIOMIIHI
(FPA)), saxi ckmagaiorsest 3 macuBy [Y-mpuitmadiB BUTPOMiHIOBaHHS, PO3TAIOBAHUX
y (GoKaIbHil MIOIUHI 06’ €KTHBA.

Ile 6yB 3HauHUII Mporpec, SIKUI MPUBIB [0 TIBUIIEHHS SKOCTI 300pasKeHHS i
IIPOCTOPOBOI PO3/IIBHOI 3/[aTHOCTI.

Matpuuni npuiitmaui BunipoMinioBanHs cydacHux TIIB mMatoTh po3isibHy 31aTHICTD
Bin 16x16 1m0 640x480 mikcemiB i Ha chOTOAHI € OHI€IO 3 HaopoKINX yacTuH TIIB,
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i 3HAYHOIO MipOI0 BIIMBAIOTH Ha HOro IiHy. € 3arajibHe TPAaBUJIO — YUM BUIIA
po3/iibHA 3/aTHICTh jJeTekTopa, TUM joposkde TIIB i tum kpamii fioro TexHiunHi ta
eKcIuryataliiii xapakrepuctuku. Ilpm npomy, posapinmbna sgathicts TIIB npamo
3aJIEKUTh BiJl OTO THITY, — 3 OXOJIO/KYBaHOI ab0 HE OXOJIOJKYBAHOK MaTPHIIETO.

OXoJIoKeHHsT MaTPUIli POOUTH TpuIaL OLIBIIT TOYHUM, ajie i OiIbIl BaKKUM i
rpomizikum. HeoxomopkyBaHi MaTpuili BUKOPUCTOBYIOTHCS B IOPTATUBHUX MTPUJIAJIAX.
Taxi mMaTpwuiti, SIK MIPaBUJIO, BUPOOJISIOTH 3 aMOPMHOTO KpeMHiI0 ab0 OKCHIY BaHAIITO
Ha Pi3HUX IMiJIKJIAJIKaX, BKJIIOYAIOYMU TepMaHiii abo apcenin rauio. HeoxonomxyBaHi
TIIB 3natni po3pisuaTu pisauiro temmepatyp B 0,1 °C, aje MatoTh BiTHOCHO HEBEJUKY
JIAJbHICTh Po3Mi3HaBaHHs [2].

OcnoBHuMU TiepeBaramMu oxoJiokyBanux TIIB e:

* Kpallla PO3/ibHA 3aTHICTh — BOHU IPAIIOIOTH y OLIBIIT KOPOTKOXBUIHOBOMY
Jiana3oHi MopiBHAHO 3 HeoxosopkyBanumu TIIB. 3 orisimy Ha Tak 3BaHuii edexr
“gikon” mpo3opocTi armocdepu Bei TIIB mparioioTs y ABOX crieKTpaibHUX fAiarazoHax Y-
BUIIPOMIHIOBaHHSI — KOPOTKOXBHJIbOBOMY (35,5 MKM) jiamas3oHi, SKuil GiibIr Xapak-
TepHuil s oxonomkyBanux TIIB (sk mpaBuiio, JaabHbOrO pajiyca [ii), i 10BroxBu-
J60BOMY (7—14 MKM) — /IJIsT HEOXOJIO/KYBaHUX (K TPABUJIO OJMKHBOTO pajiiyca ii).

[leit edexT moOB’sI3aHUIT 3 MOJIEKYJISIPHUM IOTJMHAHHSIM, K€ € TOJIOBHOIO
IPUYKMHOIO OCJIa0JICHHST BUIIPOMIHIOBAHHST, TIPHYOMY HAOLIBII CUIBHO BUIIPOMiHIOBAHHST
IOTJTMHAETHCS TIapaMU BOJIU, BYTJIEKUCJIUM I'a30M i O30HOM.

KpiM TOTO, B pO3MOpsIZKEHHI PO3POOHUKIB TEILIOBI3IHHOTO 0OJIaIHAHHSA € JBa
TUIX NTPUMaYiB (MpuiiMaioya MaTPUILS ), 1110 MPAIIOI0Th cCaMe B IHUX /lialla30Hax JIOBKUH
XBUJIb. Takoxk HEOOXiTHO 3a3HAYNTH, 110 MaKCUMYMU IIIJIbHOCTI BUIIPOMIHIOBaHHA Bijl
00’eKTiB, 1110 MaoTh TeMiieparypu B intepsadi Bix 0 1o 1000 °C, po3TaiioByoThCs B 3a-
3HAUEHUX XBWJIBOBUX iHTepBasiaX. Hampukiaj, MakcumasibHa HIiJbHICTh BUITPOMiHIO-
BaHHsI, sTKa TIPUXOIUThH BiJl 00’€KTa, 1m0 Ma€ temrepatypy 27 °C, BiANOBIIa€ TOBKIHAM
XBUJIb 6Ji3bK0 10 MKM. /[OBrOXBUILOBHUIA [liara3oH XapaKTePU3YEThCs OLIbIIT BUCOKOIO
TEMIIEPATYPHOIO PO3IIBHOIO 3IATHICTIO, 110 0COOIMBO BasKJIMBO B YMOBAX, KOJIH TEMITE-
parypa o6’ekTa o6cTeReHHs OJIM3bKa 10 TeMIlepaTypy HaBKOJIMIIHBOIO CepelOBHIIA.

* MaroTh OiJbIly KOHTPACTHY 4YyTJUBICTh — oxosomkyBanuii TIIB pospistsie
neperaan B 20 MK mpu miadparmi, 1o AOPiBHIOE 5, TOMi SIK HEOXOJOIKYBAHUI
6osoMeTpuyHU — 6m3bKko 50 MK, IIPU JOTPUMAHHI YMOBH, 110 AiadparMa J0PiBHIOE
1. Ile € nacmigkom pi3dHOI Gizukn (POTOETEKTPUIHOTO i TEPMOPE3NCTUBHOTO e(eKTiB;

* TI0€IHAHHS TIEPIITNX JBOX YNHHUKIB [[a€ TPETIO TiepeBary — Habarato OLIbIry —
10 10 kM BizcTanb BUABJIEHHS 00'€KTY.

IITo cTocyeTbes HEOMIKIB OXOJIO/KYBAHUX CUCTEM, TO cepell HUX MOKHA Ha3BaTU
TaKi:

— BHCOKa CITOKMBAHA MOTY KHICTh, BUKJIMKAHA POOOTOI0 MPUCTPOIB OXOJIOIKEHHS;

— TPUBAJMI Yac OXOJOJKeHHS — Mixk BkJtodyeHHsM TIIB Ta orpuMaHHAM
300paKeHHsT MOKe MPOUTH KiJbKa XBUJINH;

— 0OMesKeHMIT TePMiH eKCILIyaTallii, IKUi IPSIMO 3aJIeKUTh Bijl TEPMiHYy HAIIPAITio-
BaHHsI Ha Bi/[MOBY OXOJIOJIKYIOYOTO eJIeMeHTa, — 3a3BUYail 1ie KiibKa THCSY TOnH 6e3-
HepepBHOi poOOTH.

OcnoBHuMu niepeBaramMu HeoxosokyBanux TIIB e:

— pobounii Aiaras3oH Kpaiie MPUCTOCOBAHUM JIJIS CIIOCTEPEKEHHS B YMOBaX UMY,
TyMaHy, cMOTy — B fiana3oHi 8—14 mikpon [Y-BunpomiHioBaHHS He MOTJIMHAETHC Hi
napaMy BOJIM, Hi BYIVIEKUCJIMM Ta3oM;
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— nopiBHgHO (3 oxosiozkyBanuMu TIIB) HeBesmukuii po3mip i Bara;

— BKJIIOYEHHST i OTpUMaHHsS 300pakeHHsT BiI0YyBa€THCST OHOYACHO;

— 3HAYHO MEHIIIA CIIO;KUBAHA MOTYKHICTh y IMOPiBHAHHI 3 oxoJiozkyBanumu T1IB;

— 3HAYHUI TepMiH HalpaIllOBaHHS HA BiJIMOBY.

[le oxuum BaxkmBuM apamerpoM TIIB € itoro repmouyT/mBicTh ab0 moxubKa
[IPY BUMIpIOBaHHi TeMIepaTypy B JIBOX CYCi/IHiX ToukKaxX. HuM MeHIle TTOKa3HUK, TUM
BUIIA TEPMOYYTJIUBICTD, i THM siKicHime [Y-300pakernst BuBoauTh TIIB.

TIIB, mo mae repmouytiusicts 0,025—0,05 °C, na€e 3Mory po3pi3HsIT TPAKTUYHO
BCi IpeMeTH, SIKi 3HAXOMAThCS TIPU OJIHAKOBIN TeMmIiiepaTypi.

[Ile onnuM dakTOopoM, IO iCTOTHO BIJIMBAE Ha BapTiCTh i eKcITyaTaliiiHi
xapakrepuctuku TIIB, € wactora 3mMiHM KaJpiB, dKa KOJUBAETHCS, SIK MPABUJIO, Bl 9
o 50—60 I

Yacrora KaipiB — 1€ BeJUYNHA, 10 XapaKTEPU3YE MIBUKICTh 3MiHU 300pasKeHHSI
Ha expani TIIB. Husbke 3nauennst vactoru 3minu kaapis TIIB (9 ') cBiguuth mnpo
Te, MO 3MiHa 300pakeHb Oyje MOMiTHa it omepaTtopa. HaBiTh mpu TOBiTBHOMY
nepeminieHHi kopucryBada pazom 3 TIIB neii edexr nocumoerses. [lusg Tpusanoi
pobotu mix yac pyxy abo 3i ciieHoo (KapTHHOIW), IO TOCTIIHO 3MIHIOETHCS Tepe]]
o6’extuBom TTIB, pekomenmyoTbest Mofesi 3 yactoroio kaapis 50/60 T [3].

Cepen yMHHUKIB, MO TaKOX BIJMBalOTh Ha BapTicTh TIIB Moxna nHazBatm
HasIBHICTb B6yL[OBaHo'1’ BijleokaMepu Ta i PO3AIIBHY 3[aTHICTb, a TAKOX JA0JATKOBI
omiii TUIy “KapTWHKa B KapTHHIN" — HaKJIaJIeHHs 3BUYaiiHOTO 300pakeHHst Ha Y.

[Iporpamue 3abe3nedeH s IS OJIETIIeHHs aHali3y Ta MiJrOTOBKY 3BiTiB MalOTh
npakTU4HO Bci cyuyacHi mozemni TIIB [4].

I'nmuboke OCBOEHHS CHUCTEM TerioOaueHHS MOKe BIIKPUTHU BEJIMKI MOKJIUBOCTI,
1[0 He BUKOPUCTOBYBAJIUCA PaHillle, 4K OKPEMOIO JIIOJANHOIO, TaK i JIOJCTBOM Y IIJIOMY.
[Tounnatoum 3 XapuoBOi ITPOMHUCJIOBOCTI Ta a)k /10 KOCMiIYHMX arapariB, TEILIOBi3iliHi
MOJKJIMBOCTI CTAIOTh i3 KOKHUM JTHEM yCe OB HeOOXiTHUMU.

Vci cydacui TIIB € Ge3KOHTAaKTHUMHU BUMipPIOBAIbHUMU TIPUIafaMi. SIK yike
3a3Hayasiocs, BOHU He TiJbKM rpadiuyHo BigoOpakaioTh Pi3HUIN Temreparyp, a i
BUMIpIOIOTH i 30€piratoTh y mam’siTi 3HaUeHHsT TEMITEPATyPH B KOKHIHN TOYIl 300paskeHHsT
o0’ekra.

TeruioBiziitHi crucTeMu OpPiEHTOBAaHI Ha 3aCTOCYBAaHHS B Pi3HUX Taly3sX, MAIOTh
HIMPOKUI CHEeKTP (PYHKI[IOHATBHUX MOKJIMBOCTe. Tak, HalpuKJaj, 3acTOCYBaHHS
TIIB 3ymoBeHO HeOOXimHicTIO MOMyKy rapsuyux (iHOAI — XOJOXHUX) MiCIlh Ha
TeMITepaTypPHOMY TI0JIi, HAABHICTb AKUX CBITYUTD IIPO IMTOPYIIEHHS HOPMAJIbHOTO PEKIMY
ekcrutyaraitii o0’ekra abo ob/agHaHHst, HebesedHrx gedeKTax, BTpaTit abo HaIIIIKOBOIO
BUKOPUCTAHHS €Heprii TOoIIO.

Bukopucrosyioun TIIB, daxiBelib MoKe BUSBUTH HAHPiZHOMAHITHIII HECITPABHOCTI
i MUTTEBO BU3HAUNTH NPOOJIEMHY 30HY Ha 4iTkomy i sickpaBomy [Y- 300pakenti. Ile
MOKYTh OyTH i TpyOOIIPOBOM, i MIKPOCXEMHU Ta PE3UCTOPH, i TEXHOJIOTIUHI pe3epByapil.
Y TIIB moxHa mMoGauWTH JIAHIIOTH, IO HE TPAIo0Th, OOPUBHU i 3aMUKaHHS B
HarpiBasbHOMY eseMeHTi. OCKIJIbKYM MPaKTUYHO Oyb-sAKWiIl HeCIIpaBHUI By30J abo
arperat eHeprooOJaHaHHs Ma€ TeroBy aHomasio, TIIB mpucKopioe MmoIyK Takux
BY3JIiB i AIJISTHOK, a TaKOK MOKe 3a0e3MeYnTH JOAaTKOBY SIKICHY OIIHKY 3POOJEHOMY
PEMOHTY.

Otxe, TIIB 3acTocoBy1OTbCS /J11: Pi3HOMAHITHUX /1iarHOCTUYHUX JIOCJIi/[)KEHb,
BUSABJEHHS aedeKTiB ab0 MOPYIIEHHS TeIJIoi30amii W iHIINX TEemaoBTpaT Ha
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pisHOMaHITHUX 00’€KTaX, KOHTPOJIIO IIJIICHOCTI 06’€KTiB, BUSHAYEHHS TEILIOI30IAIITHIX
BJIACTUBOCTEN MarepiasiB TOIIO.

Ocuoaumu cdepamu 3acrocyBatiss TIIB € [5—7]: GyaiBauirrBo (aus. puc. 1);
eJIeKTPoOo0 IaiHAHHS Ta eJIEKTPOHHA TeXHiKa; MaJuBHO-eHEePreTUYHUN KOMILIEKC (A1B.
puc. 2); aBroMo0iibHa, XiMidHAa Ta aBiaKOCMiYHA MTPOMUCIOBICTD; MeTayprist (AuB.
puc. 3); MamnHOOYIyBaHHS; CyAHOOYyBaHHsT, MeauiHa oo [8—10].

Ar2 mn 11.0 max 17.5 i ] T
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AFL fan 12.3 max 16,1

Puc. 1. 3o6pasxkenns na expani TIIB obacti, ge He JOTPUMYEThCS
HOPMAaTUBHUH PiBeHb TETLIOI30IAIIIT OrOPO/LKYIOUNX KOHCTPYKITIH
i1 9ac BUKOpHUCTAaHHS (DYHKIIT “BU3HAYEHHS e(eKTy Termoi3omsiii”

Puc. 2. Tlepesipka piBHS piimHN B pe3epByapax

TemmobaueHHs MOKe MaTd i Taki BapiaHTH BHMKOPHCTaHHS, sK: HayKOBO-
JIOCJIIHA [TisLIbHICTD; KOHTPOJIb aBTOMATUYHUX BUPOOHMYMX IPOIIECIB; TECTyBaHHS
KOMIIOHEHTIB 1 00O0JIOHOK; JIeTeKIlisl rasy; BUAOOYTOK KOPMCHMUX KOIAJIMH; IlepeBipKa
COHSTYHUX TIaHEJIeH; BEeTEPUHAPIs; MOKEKOTaCiHHST, TOIIYKOBO-PSTYBaIbHI poboTH (B
TOMY YHCJI TOJIETTIIEHHsT POOOTH TIOKEKHUX PATYBATbHUKIB); aCTPOHOMIsI; BU3HAUEHHST
3a0py/IHEHD; OCBiTa; BUMIp TeMIIEPaTypPHUX PEKUMIB IIiJi YaC BUTOTOBJIEHHS TIarepy,
BUPOOHWIITBA CKJIa, TYMH 1 TUIACTHKY, OETOHHUX i 3a/i300eTOHHUX BUPOOIB;
BUBYEHHA IIPOIECIB Telionepeaadyi B MOJAEIAX, AKi JOCIIPKYIOTh B aepOAMHAMIYHUX
TpyOax; medeKToCKoIiss MarepialiB Ta OKPEMHUX KOHCTPYKILI IiJ 4ac MpoBeeHHs
CTATWYHUX i TMHAMIYHIX BUIPOOYBaHb; MEPCOHATbHE BUKOPUCTAHHS TOIIIO.
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Puc. 3. KouTpoab temnepaTypHUX PesKMMiB JJOMEHHUX TIedeit

AXTyaJIbHUM € BUKOPUCTAHHS TEIJIOBi3iHOI TeXHIKM B MUCTEITBi, 30KpeMa JIJist
cnocmepedicents 32 CTAaHOM HACTiHHOTO JKUBOIUCY, KapTHH, KiHeMaTorpadiuHoi mpoayKiiii,
CcMeopenHsi CTIeTiaTbHUX Bi3yalbHUX e(eKTiB, sussienHs nedeKTiB y CTPYKTYpi (hpecoxk,
PO3KpUmMMs OPUTIHAIIB, TPUXOBAHMUX OLIBIN Mi3HIMK 3anucamu. Tak, MEUCTEI[TBO3HABIL
i xpanuteni myseto “3i6panust @imminca” (Phillips Collection) y Bammmrroni (aus.
puc. 4), Bukopuctasiu IY-rexHosoriio s BuBYeHHsT ImexeBpa Ilabmo Ilikacco
“BaakuTHa KiMHaTa”, 3MOIJIM 1MOOAYMTH NPUXOBAHWI IIiJ] MaskaMu (apOu moprper
JIOAVMHYU B ’KakeTi i kpaBatii-metesuky [11]. Ha nuBHuii penped maskiB 3BepHyIn
yBary ¢axiBii 1me B 1954 p., 1110 MOIJIO BKa3yBaTH Ha HAsIBHICTb MPUXOBAHOTO IIApY.
Tiapkn B 1990-X pp. peHTreH KapTHHM II0KA3aB HEYiTKe 300paKeHHsI 4YOroch IIij|
mapom skuBormcy. Y 2008 p. [Y-sitomka Brepime Tokaszana o6amuddst OOPOAATOrO
YOJIOBiKa i PYKY 3 TphOMa KiJbIIMU Ha Hasbiax [11].
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Puc. 4. Bukopucrants [Y-kamepu 11i yac po6OTH MUCTEITBO3HABILIB

Takox edexruBanmu TIIB Moy Th OyTH Ha 3a/lI3HIYHOMY TPAHCTIOPTI Ta BOK3AJIAX,
y MeTporioJiiteri ta B aeporioprax. OKpimM cnocmepedicenis 3a OyKcamu, THPUCTOPAMU,
BaroHaMu-XOJIOUJIbHUKAMU, €HEProroclio/lapCTBOM; 6Us6GIeHHs IePerpiBiB, BUTOKIB
TETJI0- i eJeKTpoeHeprii, medeKTiB TemI0i30 41l B TEMI0BO3aX i PyXOMOMY CKJIA/i,
TEIUIOBi3iiiHA TexHiKa Moke OyTH [y’Ke KOPHUCHOIO [IJIsi KOHTPOJIO MACaKHUPOIOTOKY
Ha HasBHICTH OCIi0 3 TiIBHUIIEHOI0 TEMIEpaTypoio Tija. MeTol BUSIBJEHHS TaKUX
oci6 € 3amobiraHHs TOIUPEHHI0 HeOe3MmeuyHnx 3axBopioBanb. Buxopucranus TIIB 3
ABTOKOMIIEHCAILICI0 TeMIIEpaTypu Ja€ 3MOIY BU3HAYUTHU IiJBUIIEHY TeMIIEPaTypy
Tijla JIIOAMHU 1, ITPOBIBIIM 10JaTKOBE 00CTEeKECHHS (muB. puc. 5), 3aro0irTu
IIEPEMIIICHHIO  4Yepe3 KOPAOH XBOPUX ITACAKUPIB, 30KpemMa /14  BUABJICHHSA
3apakeHuX CBUHAYMM rpuniom) [12].

HayKoBO-NPaKTUYHUN XypHan
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Puc. 5. BusiBiienusi nacaskupis 3 MiIBUIEHOIO TEMIIEPATYPOIO

AKTHBHO 3pocTae monuT Ha Bukopuctanhs TIIB y cdepi oxoponu i 6e3mexn —
JIUIST OXOPOHU TIEPUMETPa YPSIOBUX OY/IiBEb i CIOpYI; sabesneuenis 6e3nexu Giticbkosux
00°eKmie; NPUKOPOOHHO20 NAMPYTIOBAHHS, MUMHOZO 021510Y, CHOCIMEPEHCEHHSL 32 PYXOM
00’€KTIB TOIIIO.

HaiiBaxxmmsimoro cdeporo, B skiii HuHi 3actocyBytorbest TIIB, cranma BiticbkoBa
cripaBa. OJHi€0 31 3HAYHUX TIEPEITKOJL /ISt BINCHKOBHX OTepartiit 3aB:x/u OyB HIYHUI Jac.
Takox HaJIEKHUM YMHOM CIIOCTEPEKEHHS HEMOMKJIMBE B YMOBAaX IIOraHOi BUJMMOCTI: B
TyMaHi, UMY, T/l Yac CHITOMaLy Ta iHIMX MOAIOHUX sIBUINaX. PaHiine 1jist BUsIBJIEHHS
[POTUBHMKA B TeMPsiBi B apMii BMKOPMCTOBYBAJIM TaK 3BaHi NP HIYHOrO GayeHHsI
(mami — ITHDB). ITpore npusimun poboru TTIB mae itomy 3Hauni nepeBaru. CripaBa B TOMY,
o ITHD BioB/IIO€ BUMME CBITJIO 1 THACKIIIOE CUTHAI i, TAKKM YHHOM, Ja€ 3MOTY GaurTh
32 YMOB II0TAHOT'O OCBiTJIeHHs1. BUKOpUCTaHHA TaKOro MPUJIajly B 3a3HAYEHUX BUIIE CKJIATHIX
yMoBax Buzpmmocti, Ha Biaminy Bin TIIB, He mae ebexry — BiH mpocto 3poOHUTh TyMaH
JCKpaBillle, a B TIOBHiil TeMpsBi, HaNpuka]], B npuMiniensi, [IHDb ne nokaxe Hivoro.

TIIB 3acTOCOBYIOTHCSI 30POHUMU CUJIAMU SIK TIPUJIAAM HIYHOTO OauyeHHsI JIist
BUSIBJIEHHST TETIOKOHTPACTHUX (i€l (3KUBOI CUJIK 1 TexHiKK) B Oyb-sAKuil yac 1o6m,
HEe3BaKAI0YM Ha BUKOPUCTAHHS MPOTHBHUKOM 3aC00iB OMTUYHOTO MACKyBaHHS y
BUIMMOMY fianazoni (Hanpukiaam, Kamydusk) [13]. Tepmorpadiuna kaptuna Moxe
postosictu omneparopoBi TIIB sk npo poaranryBaHHA 11iji, Tak i 1npo ii po3Mmipu, a
TaKoK iHIII mapameTrpu 00’€KTa.

Hogitai TIIB gaoTh 3MOTY BEeCTH PO3BIJIKY i BUSHAYATH ITiJli HA 3HAYHO OLIBIITNX
BijicTaHsIX B OOMEKEHHX yMOBaX BHMIMMOCTI, a TaKOXk IepeaaBaTh OTPUMaHi JaHi
1(POBUM KaHAJIOM i TIPOJOBKYBATH IOMIYK iHIMUX Iijieit. Bijibin diTke 306paskeHHs,
1[0 OTPUMYETHCS, A€ 3MOTY IiABUIYBATH CTYIIHb CUTYaIliliHOI 00i3HAHOCTI, 30KpeMa
eKinaskaM OpPOHETEXHIKH, 110 J[a€ Iepesary Iij yac Begens 6oto. TIIB cras BakIuBuM
eJIEMEHTOM TPHIIJIBHUX KOMILIEKCIB yZapHOi apMilichKkoi aBiallii Ta GpOHeTeXHIKH.

TIIB Ha BificbkoBOMY JriTaKy abo BepTOJIHOTI Ja€ 3MOTy BioBuTH B [Y-ziamasoni
XBWJIb I[JIb i HAHECTW TOYKOBUI yAap HaBiTh B yMOBax aOCOIOTHOI TeMpsiBE abo
IyCTOTO TyMaHy.

CIIEIIAJIBHI PO3POBKUM
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3acTOCOBYIOThCSI TEIIOBI3iitHI MPUIIN i st pydHOi cTpiserbkoi 36poi, xoua
OLIBIIOI0 MIpPOI0 OpPIEHTOBAaHI HAa BUKOPHCTAaHHS B OOMOBIN TexHilli. Ajke HaBiTh
HAKOMIIAKTHIINNN 3 MPUIAiB IbOTO TUILYy OLIBII TPOMISAKUH, HizK 0OJagHAHHS 3
€JIEKTPOHHO-OIITUYHUM TIEPETBOPEHHIM 300paskeHHsT 2-r0 ab0 3-TO MOKOJIHHS, i
BUMara€ OiIbIIl MOTYKHOTO €JIEKTPOKUBJICHHS, HEOOXiIHOrO /I  OXOJIOIKEHHS
TeroBunpominioBada. Kpim Ttoro, TIIB, sik Mu Bke 3a3Hauasu, MaiOThb BUCOKY
BapTIiCTh: TUIIOBUI BiiCHKOBUI 3pa30K Ma€ BapTicTh Oisbie 10 THcsaa momapis.

IlikaBum daktom € Te, 1m0 BKe B 1939-1940 pp. y CPCP 6yau nyske cepiiosi
HarparoBaisst oo [Y-npunazis. Tak, 6ysiu po3pobiieni ta BunpoOysani [U-mpriaun
HiuHoro 6avenns “IIun” i “/Iyaka” 1 HiYHOrO BOAIHHS TaHKiB. Takosx Oy/u cTBOpeHi
tertorneseHraropu st BM®. OHak moTiM 3 HEBiIOMUX TPUYKUH POOOTH 3i CTBOPEHHST
TIIB y CPCP 6y 3ropuyTi, i JiiepcTBO y 11iii ramysi Brpadero. Y 80-x pp. Ha OCHOBI
3apyOixkuux 3paskiB y CPCP Oysm po3pobieri i 3amyiieni B cepiiiHe BUPOOHUIITBO
TIIB nyasoBoro mokosindsa (“ITocioruk-1") i neprmoro mokosinus (“Ilocioruk-2”,
“Arasa-2"). TTIB “Arasa-2” Oysu BctanoBseHi Ha tanku T-90 i gesxi momuikarii T-
80. Takosk HaJTaroZKEHO BUITYCK TETIOBI3IHNX TIPHIILIIB JI7IsT CTPLIBOM TIPOTUTAHKOBUMU
KepoBaHuMHU peakTuBHUMM cHapsimamu “IITKPC”.

Hampuxkinii 90-x pp. MUHYJIOTO CTOMITTST BifICBKOBi TETIOBi3iiiHI TE€XHOJIOTIi B
Ykpaini (710 peui, gk i B Pocii) mpakTUYHO He PO3BUBAJIUCS, 110 TTPU3BEJIO /10 3HAYHOTO
BijicTaBaHHA B 11iHi cepi Bix kpain 3axomy [14] .

Huni Bucoka 3arpebysanicts y TIIB ykpaiHChbKMMU BifiCbKOBUMHU y 3B'SI3KY 3
nposezertsiM ATO na Cxozi YKpaiHu BUCBITINIIM TIEBHI TPOOIEeMHI MATAHHS, 30KpeMa
Te, 1[0 B YKpaiHi He HAJIAro/:KeHO MOPS/l 3 iHIIMM BiliICbKOBUM 3HAPSAIAM i TOBHUI
uka Bupobuuitea TIIB (30kpema, Takoro kJao4yoBoro kommoHenty TIIB, sk
Mikpobosiomerp). BifcyTHicTh Takoro BUPOOHUIITBA, Y CBOIO YePry, 3yMOBJ/IIOE AHAJIOTTYHY
po6JIeMy 3 PEMOHTOM 3aKYIIJIEHUX TEIIOBI3IHHUX IPUCTPOIB IHO3EMHOTI0 BUPOOHUIITBA,
a TaKOXK IepellaHnX y paMKax JOIOMOrM Pi3HUMU KpaiHaMU.

Pazom 3 1num, okpemi CKJIaJHOII B OCHAIlEHHI TeIJIOBi30paMM BUHUKAIOThH
Jyepe3 BiJHECEHHsI 1IUX 3ac00iB 0 TOBApiB MOABINHOrO BUKOpUCTaHHs [15].

Ha cporoani icuye npoext “TemnoBizopu mnsg Apwmii Ykpainu”, aBTopu SKOTO
aKIEHTYIOTh yBary Ha TaKMX TPhOX OCHOBHMX IpobjeMax miono 3abesmedents: TIIB
306poitHuxX cu1 YKpainu, sk: 1) BUCOKI 1iHuM; 2) BifICYTHICTD y MTOCTaYaIbHUKIB TIEBHIX
“xonoBux” mogeneii TIIB; 3) HepocTaTHIT aCOPTUMEHT TTPOLYKITIi.

3 oruisy Ha BHUCBIT/IEHI MPOOIEMH, OCHOBHOIO METOI0 aBTOPHU MPOEKTY BOAYAIOTH
HaJIaro/KEHHsT BUPOOHUIITBA BCiX KI0Y0BUX KoMIoHeHTiB 1t TIIB B Ykpaini [16].

OnnuM 3i 3HAUHUX KPOKIB y IBOMY HaIpsMi CTajl0 BKJIIOUYEHHS 4YE€PKAChKOTO
HAYKOBO-BUPOOHIYOTO KoMIutekey “Morompuian” 10 mporpaMu Jep:K3aMOBJIEHHST Ha
2015 pik, y pamkax sIKOi HANpUEMCTBO TwianyBaio BurotoBssitu TIIB Ta mpunaau
HiuHoro Gauenns [17].

[lixaBoto Takox € indopmaiiis 1ieHTpy BosoHTepiB “Hapoanuii mpoekt” 1Moo ix
3aMOBJICHHSI Ha BUTOTOBJICHHSI MAJIOTabapuUTHIX TETIOBI3IHIX MPUIIJIB YKPaiHCHKOTO
supobHuirea TUA336T2-8x40-9.

OcHOBHI XapaKTePUCTUKHU 1THOTO MAJIOTa0apUTHOTO TIPUCTPOIO, SIKi MO3UITIOHYIOTHCST
BOJIOHTepamHu, Taki [18]:

PospinbHa 3paTHicTh getekTopa (Mikpobosomerpa), mike.  — 336x256
[Mudposuii zoom, x — 2%, 4x
Jlucranuia BUABJICHHSA 00'€KTa, M - 1500
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[lucraHitiss posnizHaBaHHS, M - 600
Posninpha 3matHicTs AUCILIE, THKC. — 800x600
TaGapuTi, MM — 70x65x60

OTke, criofiiBaHHS Ha PO3BUTOK BiTunsHsHOTO BUpoOHUIITBa TIIB € HebesmiacTas-
HUM.

HogiTHi po3poOKHU 3a//1s1 MiJABUINEHHS XapaKTEPUCTHK, 3MEHIIEHHS PO3MIpiB i
eneprocrnoxkuBantss TIIB mpomoHyooTh HOBI MOXKJIMBOCTI He TibKU OOHOBUM
nizposaisaMm, a ¥ migposainam HamionanbHoi mominii Ykpainu, 30Kkpema TeXHiKO-
KPUMIiHAJTICTUYHOTO 3a0e3IeYeH s, CIiIINX Ta MaTPYIbHHUX.

OcCHOBHiI HamnpsIMM 3aCTOCYBaHHS TEILIOBI3IMHUX TMPUIAIiB Y TTPABOOXOPOHHIN
JIAJTBHOCTI MOYKHA PO3MIJUTA HA TaKi TPU TPYIU:

— TaKTWU4YHIi Aii;

— JIOCJI/IKEHHS PEYOBUX [IOKA3iB;

— TIOTIEPE/PKECHHSA 3JIOUMHIB.

Y kpuminamictuanux 1isix TIIB mMokyTh OyTu 3acTocOoBaHi s

— BUSIBJIEHHS HEBUUMUX, HECTIMKUX TEPMiUYHUX CJIi/IiB;

— JIOCJIiIZKEHHST PEYOBUX JI0OKa3iB i 0Cil;

— (ikcallii HeBUIUMUX TEePMIUHUX CJiiB i pe3yabTaTiB CIOCTEpeKeHHS Ta
JOCiKeHHsT 00'€KTIB 1 MicIlb KPMMiHAJIBHOTO IIPABOIMOPYIIEHHS TOIIO.

[Tix yac orssay micip KpuMiHaiabHOTO IpaBonopyiienyd T1IB moxkna BUkopucro-
ByBaTy JJIs 30MpaHHS TaK 3BaHUX TEPMIUHUX CJIiB, TOOTO IOLIYKY, BUSIBJEHHS Ta
(hikcarii HeBUAMMMX CJIi/TiB.

TTpuKTaI0M TaKMX HEBUAUMUX TEPMIYHUX CJTi/IB MOXKYTb OYTH CJIiJIH, 10 BUHUKJIN
BHACJi/I0K:

— cuiHHA abo JIeKaHHsST JIIOAWHU Ha Pi3HUX MOBEPXHSAX (SAKINO 1€ BiabyJrocs
HEeJIaBHO);

— IOTUKY JIIOJWHU PyKaMU /10 Pi3HUX MPEIMETIB, HAITPUKJIA, 10 3HAPAID 3JI0YNHY
(K110 11€ BifOyJI0Cs HEIABHO);

— JMCTAHIIAHOrO BU3HAYeHHsS (haKTy eKCILIyaTallii TpaHCIIOPTHOro 3acody (3a
TEIJIOM, 1110 BUJIJISETbCS JABUTYHOM i arperatammu);

— JIMCTAHIINHOTO BU3HAYEHHS MiCIlsl TOPiHHS, SIKe HaMaraJucsl TPUXoBaTH, TOIIO.

ITix yac obiyky Ha Bigkputiii micueBocti TIIB MoskHa ycIinmHO 3acTOCOBYBaTH
JUIST TIOTIYKY TaKuX 00 €KTiB:

— BHUKJIUX 0OCi0 i THX, 10 TepexXOBYIOThCs (AUB. puc. 6), a TaKOK TBAPUH;

— HarpiTUX TpeaMeTiB (pedeil) HeaBHO MOKUHYTUX (HATIPUKJIA, aBTOMOOLIIB Ta
IHIIMX TPAHCIIOPTHUX 3ac00iB) a60 3aXOBAHUX 3JI0UMHIIEM (3HAPSI/Ib 3JI0YNHY, TPOhEiB
i T in);

— YKPHUTTiB, CXpOHiB ToI110 [19].

OcobmmBo edextuBHUM € 3actocyBantst TIIB i wac momryKy Ha MicieBOCTi
JIOJIe, 1110 1epexXoBYIOThCA, OCKibkU Terio (IY-BunpomMinioBaHH ) 3/1aTHE IPOHUKATH
Kpi3b Bi3yaJIbHO HEINPO30pi [JId OKa JIIOJWUHU IePEelOHU, TaKi AK JIMCTA [EepeB,
pi3HOMaHITHI MaTepiajau TOLIO.

ITixg yac mpoBenenns ciaigunx (posirykoBux) aiii y npumimenusx TIIB mae
3MOTY:

CIIEIIAJIBHI PO3POBKUM
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Puc. 6. Ilino3poBanuii XoBa€ThCs 3a JUCTSIM JIEPEB

— BCTAaHOBUTH (DaKT HEJABHHOTO KOPUCTYBAHHS TPUMITIIEHHSM;

— BM3HAYaTU KiJbKiCTb 0Ci0, 110 HEIABHO nepe6yBaJH/1 B [[bOMY IIPUMIIIIEHH];

— BUSBJIATH TIPEAMETH, SKUMHU HEJaBHO KOPUCTYBAacs i SKUM YMHOM (HAa HUX
CUJIiN, JIesKasu, TPUMAIU B PYKax TOIIO).

TIIB MoxyTh OyTH YCIIIIHO 3aCTOCOBaHI i y 6araThoX iHIMMX cdepax AisIbHOCTI
mizpo3aiaie HamionanbHoi mosirii Ykpainu (auB. puc. 7), sik 3acib crocTepesKeHHs
BHOYI Ta B yMOBaxX 0OMEKEHOI BUAMMOCTI, HAIIPUKJIAJ KPisb AUM, TyMaH (auB. puc. 8),
a TAaKOXK Y THUX BUIIQ/IKAX, Y SKUX 3apa3 BUKOPUCTOBYIOTHCS 3BUYAliHI IPUJIAJN HIYHOTO
GaueHHs i migcuioBadi cBiTia (sickpasocti) [20—23].

Puc. 7. Tlicroner y kuiieHi mijpkaka i 3a MoscoM NITaHIB T/l CBETPOM

Puc. 8. 3a monomoroo TIIB nomineiicbki 6ayaTh y TeMpsBi
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OT:xe, MUPOKe BUKOPUCTAHHS OKpeMUMU ITijiposaiiamMu HartionanbHoi mosmitrii
Ykpainm TemsoBi3iliHUX cucTeM € OAHUM i3 HanpsAMiB TiABUINEHHS e(eKTUBHOCTI
JiSLIBHOCTI TIPABOOXOPOHHUX OPraHiB, IO JACTh 3MOI'Y ONTHMIi3yBaTH iX poboTy.

3okpema, 1. 4 posxaiay Il Tacrpykiiii mpo ciy:kO0y NPUKOPIAOHHUX HapPSIiB
JlepskaBHOI TIPUKOPIAOHHOI Cay:KOM YKpaiuu, ska 3arBepikena Hakazom MBC
Yxpaiam Big 19.10.2015 Ne 1261, permameHTOBaHO BUKOPUCTAHHS IIUMU T IPO3/ILIaMU
TeXHIYHUX 3aCO0IB TETUIOBI3IHOTO CHOCTEPEKEHHSI, 110 € MO3UTUBHUM YMHHUKOM JIJIsT
[OJIAJIBIIOrO 1X YIPOBA/PKEHHA B JiAJIbHICTH IIPABOOXOPOHHUX OPraHiB.

Bouesup, uranns Brposamkends TIIB y pobory npariBaukis HarionaapHoi
notiti Ykpainu morpebye peTebHOTO BUBYEHHS 3 YpaXyBaHHSIM MiKHAPOIHOTO JIOCBI/TY.

OnHuM i3 aCTeKTiB TAKOTO BUBUYEHHST MOKE CTAaTH arpoOdarlist HassBHUX Ha PUHKY
TEIJIOBi3iTHUX MTPUCTPOIB MpalliBHUKAMU BiITIOBiTHUX MiZpo3/iiiB HaiionamabHOT mosmiiii
YKpainu B peaibHUX YMOBAaX HECEHHsI CIy;KOM i3 HACTYITHUM (DOPMYBaHHSIM BUMOT JI0
TEXHIYHUX XaPaKTEPUCTUK TAKUX IIPUCTPOIB, a TAKOK PO3POOJIEHHST HOPMATUBHO-ITPABOBOI
6asu iX 3aCTOCYBaHHSL.
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