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(72) NYLLHIKOB B'AYECNAB MUXANNOBWY, YAIN-
KOBCbKW OJNEKCAHOP BOPUCOBWY, 3MATO-
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OMUTPO CEPIIMOBWY, TPULIEHKO BACWIb
IBAHOB/Y

(73) KIPOBOIPAOCBK/A HALIOHANBHUA TEX-
HIYHWA YHIBEPCUTET

(57) MpucTtpii ona macaxy, WO MICTUTb Kepero
nigBWLLIEHOTrO TUCKY MOBITPS, 3'€4HaHe NoBiTPONpPOBO-
OOM 3 KONEeKTOpOM, Lo Mae 3acib perynioBaHHSA TUCKY
noBiTps, OnOK ynpaeniHHA, SKUA Kepye [DKeperiom
nigBULLIEHOTO TWUCKY MOBITPs, 3acCO60M perynioBaHHs
TUCKY Ta MOBITPOPO3NOAINbHMKaMW, OAWH BXig MOBIT-
popo3noginbHUKa 3'eqHaHU MOBITPONPOBOAOM 3 KO-
NEeKTOpPOM MiABULLEHOTO TUCKY, @ ApPYrMiA - 3 aTMocC-
depoto, Habip annikatopiB, 3akpinneHux Ha Tini
nauieHTa y HeobxigHUX Ang nikyBaHHA MicLaX, B KOp-
nyci annikatopa 3a 4ONOMOrOK yHiBepcarnbHOro Lap-
Hipa (wapHipa Nyka) 3akpinneHun TpuMay 3 repmMeTu-
YHOK MacaxHOK KaMepow, Ha Tpumadi 3HWU3Y
3aKpinneHi YoTUpU repmMeTUYHi MILlKW, po3TalloBaHi
neprneHanKynsipHO OAMH OOHOMY, TOPLEBI CTiIHKU SIKUX

3aKpinneHi Ha CTiHKax kopnycy annikatopa i 3'egHaHi
noBiTponpoBogamu 3 BUXOA4aMM1 NOBITPOPO3NOAiINbHN-
Ka, BCi BMXOAM NOBITPOpO3NOdinbHUKa 3abesneveHi
AaT4ymKaMmn KOHTPOMIO TUCKY MOBITPS, YHiBepcanbHWUi
LWwapHip obnagHaHMn OTOENEKTPUHHUMMN OATYMKAMU
KOHTPOIIO KyTiB MOBOPOTY TpuMMaya Yy ABOX MNOLWu-
Hax, BCi AaTYMKM KOHTPOMIO 3'eHaHi eneKkTponpoBo-
AaMu 3 OnoKOM yMpaeniHHSA, SKUA Bigpi3HAETbCSA
TUM, LLO rEepMETMYHA MacaxkHa Kamepa Mae BUIMsa
niscgpepu, >XOPCTKO 3aKpinrneHa Ha NoB3YyHi, KU 3Ha-
XOAMTLCA B CepeaurHi TpuMada Ta 3'€e4HaHui 3 HUM 3a
AOMOMOrOK  HanpsiMHUX, FEPMETUYHOro Millka Ta
NPYXXMHW, TOPLEBI CTIHKM MillKa 3aKpinneHi Ha Bepx-
HbOMY KiHLi MOB3yHa Ta Ha MNacTWHi, WO XOPCTKO
3akpinneHa B BEPXHi YacTuHI TpMmada, B NIacTuHI
3aKpinneHu WTyLuep, 3a 4ONOMOrOK SKOro MOPOXHU-
Ha Milwka 3'egHaHa NoBiTPONPOBOAAMU 3 MOBITPOPO3-
NoAiNbHMKOM, MPYXXUHA, SIK | HAaNpsiMHI, po3TalloBaHa
napanenbHO MOB3yHy i 3akpinneHa yropi noB3yHa
OOHVM KiHLUEeM, ApYrMM KiHLEM 3akpinneHa Ha Tpuma-
yi, MacaxxHa kamepa moxe OyTu BUroTOBMNEHa 3 Npo-
30pOro Matepiany 3 po3TalloBaHUMKU BCepeauHi iHM-
payYepBOHUMY BUMPOMIHIOBa4aMn Ta AaTYUKOM TeM-
Temnepatypu Kamepu, BWNPOMiHIOBa4Yi Ta [aTyuk
3'eHaHi enekTponpoBoAamn 3 GIIOKOM yrpaBIiHHS.

KopucHa mogenb BigHOCUTLCA 4O MEAUYHOI TeX-
HiKK, a came, OO NPUCTPOIB ANA BaKyyMHOro mMaca-
HOro BMnuBY, i MOXxe OyTW 3acTocoBaHa ANns NikyBaH-
HA 1 npodinakTMkn AereHepaTUBHO-AUCTPOMIYHUX,
3ananbHUX npouecis, And pednekcorepanii, Ans
3HATTA Boni y m'asax, cyrnobax i xpebTi, Ans HopMa-
nisauii poboTn cepLeBO-CYANHHOI, AUXanbHOI N Hep-
BOBOi CWUCTEM, LUMYHKOBO-KULLKIBHMKOBOIO TpakKTy,
TOLLO, ANA BiAHOBMEHHS i NiABULLEHHA Npaue3aaTHo-
CTi.

Bigomuin npuctpii gna Bakyym-macaxy [1], wo
MIiCTUTb [Kepeno Bakyymy, 6Mnok ynpasniHHS, KOnek-
TOp, Apocernb, MOBITPONPOBOAM, ansikaTopu, MOBIT-
POPO3NOAINbHUKN, AKMMU Kepye Onok ynpaBniHHSA.
AnnikaTopy HaknagawTb Ha obpaHi AingHkKM Tina na-
uieHTa. B annikatopax npoTAromMm ogHoOro Uukny CTBo-
ptooTbCA iMNynbcyu Bee Binblu rmBoKOro po3pimkeH-
Hs abo crnafgy po3pigKeHHs NoBITPs, LWo 3abe3nevye

pisHUA BNAMB Ha obOpaHi AinsHkM Tina nauieHTa Ta
3abe3neyvye macax.

HeponikoM Lboro npuctpoio € obmexeHicTb Ba-
Kyym - Macaxy 3a CTyneHem BNNuBY Ha TiNO nauieH-
Ta.

Bigomuii Takox npucTpin ang macaxy [2], akui
MICTUTb Keperno niaBuLLEHOro TUCKY MOBITPS, 3'el-
HaHWI NOBITPONPOBOAOM 3 KOMEKTOPOM, Lo Mae 3a-
cib perynioBaHHS TUCKY MOBITPs, GMNoK ynpaeniHHS,
AKUA Kepye OXepernomM MiaBULLEHOro TUCKY MOBITPS,
3acoboM perynioBaHHs TUCKY Ta MOBITPOPO3MNOAinb-
HUKaMu, OOMH BXig NOBITPOPO3NOAiNbHUKA 3'€4HAHUI
NOBITPONPOBOAOM 3 KONIEKTOPOM MiABULLEHOrO TUCKY,
a gpyrun - 3 atmocdepoto, Habip annikaTtopis, 3akpi-
NAEHMX Ha TiNi nauieHTa y HeobxigHNX Ans NiKyBaHHs
Micusax. B kopnyc annikatopa 3a 4ONOMOroK YHiBep-
canbHOro LapHipa (wapHipa 'yka) 3akpinneHun Tpu-
May 3 repMETUYHOI0 MacaXXHOK KaMepoto 3 enacTuy-
HOro Mmartepiany Ha BiNbHOMY KiHUi Tpumaya, sika
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KaHanom B Tpumadi Ta MoBIiTPONPOBOAOM 3'€fHaHa 3
BMXOAOM MOBITPOpO3NoAinbHUka. Ha Tpumadi 3Hu3y
3aKpinmneHi YoTMpu repMeTUYHi MillKW, pO3TalloBaHi
nepneHankynsipHo oavH OAHOMY, TOPLEBI CTiHKN SIKMX
3aKpinneHi Ha CTiHKax Kopnycy annikatopa i 3'egHaHi
noBiTPONPOBOAAMU 3 BUXOAAMU MOBITPOPO3NOAINbHM-
ka. Bci Buxoam noBiTpopo3noAinbHuKa 3abesneveHi
AaTynkaMu KOHTPOIO TUCKY MOBITPS, YHiBepcanbHUN
wapHip obnagHaHun GoToEeNeKkTPUYHUMIN AaTynKamu
KOHTPONIO KyTiB MOBOPOTY TpMMaya Yy ABOX MroLu-
Hax, BCi AaT4MKN KOHTPOMK 3'€fQHaHi enekTponpoBo-
AamMu 3 BrioKOM ynpaBniHHSA.

Llen npuctpiii 3abe3nevye Taki TUNM mMacaxy, ki
MatoTb Ha3By «KOrornopfibHe po3TMpaHHSA», «KOMomno-
[iGHE pO3MUHaHHSAY.

HeponikoM npucTporo 3 repMeTUYHOK MacaXXHo
KamMepow 3 enacTM4HOro Matepiany € obMmexXeHiCTb
BMMUBY Ha TiNo naujieHTa B 3B'A3Ky 3 BiACYTHICTIO Ten-
NOBMX Mpoueayp, a TakoX OOMEXeHOCTi 3MiHM [OB-
XWHW TpuMada 3 MacaXHOK KaMepow 3a paxyHOK
€nacTUYHOCTI MacaXHol Kamepu.

MeTolo kopuCHOI Mogeni € po3pobka NpUCTPoLo,
AKMIN 3abe3nedvye Taki TMNM Macaxy, ski MalTb Ha3By
«konomnofibHe po3TUpaHHA», «KOnonoaidbHe po3mu-
HaHHSA» 3 MOXMMBICTIO HarpiBaHHA MacaxxHOI KaMepu,
a Takox 3abeaneveHHs HeobXigHOro TUCKY MacaXKHOI
Kamepw Ha Tino nauieHta npu 6yab-Akomy BiAXWMNEHHI
Tpumava Big BepTuKani.

Bkasana meTa gocsAraetbCs TWM, WO MNPUCTPIn
ANa Macaxy, KM MICTUTb Xepeno niaBuLEHoro
TUCKY MOBITPS, 3'€AHaHe MOBITPOMNPOBOAOM 3 KONeK-
TOpOM, WO Mae 3acid perynioBaHHS TUCKY MOBITPS,
OnoK ynpaBniHHS, SKUA Kepye [Kepernom nigBuLLEeHO-
ro TUCKY MOBITPsi, 3acob60OM perynoBaHHA TUCKY Ta
NnoBITPOPO3NOAiNbHUKaMU, OOUH BXig NOBITPOPO3MO-
JinbHUKa 3'€eQHaHWi NOBITPONPOBOAOM 3 KONEKTOPOM
nigBULLEEHOrO TUCKY, @ ApYrui - 3 atmocdepoto, Habip
annikaTopiB, 3akpinneHnx Ha Tini nauieHTa y Heobxia-
HUX AN NiKyBaHHA MicusX, B KOpMyc annikatopa 3a
A0MOMOroI0 YHiBepcanbHoro wapHipa (wapHipa Nyka)
3aKpinneHun Tpumay 3 repMEeTUYHOI MaCaXXHOK Ka-
MEepOI0, Ha TpMMaYi 3HU3y 3aKpinneHi YoTupu repme-
TWUYHI MIlLKK, PO3TaLUOBaHi MepneHauKynspHO OauH
OAHOMY, TOpLEBi CTIHKM SIKMX 3aKpinneHi Ha CTiHKax
Kopnycy anrnikatopa i 3'eqHaHi nosiTpornposBogaMu 3
BUXO4aMW MOBITPOPO3NOAifibHMKa, BCi BUXOAM MOBIT-
popo3noinbHuka 3abesneyeHi AaTtyMKkaMmm KOHTPOIO
TUCKY MOBITPsi, YHiBEpcanbHUiA LWapHip obnagHaHui
POTOENEKTPUYHUMU AaTYMKaMM KOHTPOSIO KYyTiB MO-
BOPOTY TpMMaya y ABOX MMOLUMHAX, BCi 4ATYUKMA KOH-
Tpono 3'egHaHi enekTponposogamu 3 6r1okom ynpas-
NiHHS, 3rigHO KOPUCHOI MOAESi repMeTnyHa MacaxHa
Kamepa Mae Burngag niecdepu, XKOpPCTKO 3akpinneHa
Ha MOB3YHi, AKUA 3HaAXoOAUTbCA B cepeauHi Tpumada
Ta 3'e€4HaHMN 3 HUM 3a JOMOMOrOK HaMPSMHUX, rep-
METUYHOrO MillKa Ta MPY>XWUHW, TOPLUEBI CTIHKM MilLKa
3aKpinneHi Ha BepXHbOMY KiHLi MOB3yHa Ta Ha nnac-
TWHI, LLIO XXOPCTKO 3aKpinfieHa B BEPXHIN YaCTuHi Tpu-
Mada, B NMacTUHi 3akpinneHun wTyuep, 3a AOMOMO-
roto SKOro NOPOXHUHA MiLLKa 3'eaHaHa
noBIiTPONPOBOAAMU 3 MOBITPOPO3NOAINLHUKOM, MNpY-
XWMHa FK | HanpsAMHi po3TalloBaHa napanesnibHoO MoB-
3yHYy i 3aKpinneHa yropi NoB3yHa ogHWM KiHUEeM, ApY-
MMM KiHUEeM 3akpinneHa Ha Tpumadi, MacaxHa kamepa
Moxe OyTVM BUrOTOBMEHa 3 MpPO30poro marepiany 3
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po3TalloBaHMMK BCepeduHi iHpayepBOHUMU BU-
npoMmiHioBaYamMy Ta AaT4MKOM TemnepaTypu kamepw,
BMNPOMIiHIOBaYi Ta AaTyuK 3'edHaHi enekTponposoaa-
MU 3 BrTIOKOM ynpaBriHHS.

Ha ®ir.1 300paxeHa cxema NpuCTpol Ans Ma-
caxy, Ha ®ir.2 3o6paxeHa cxema annikatopa B po3pi-
3i.

MpucTpit MiCTUTL Axepeno NiaBULLEHOTO TUCKY
nogiTpsa 1, 6nok ynpaeniHHS 2, KONeKTop NiABULLEHO-
ro TUCKy MoBiTpsi 3 3 3acO00OM perynoBaHHS TUCKY
noBiTps 4, NOBITPOPO3NOAINbHWKM 5, AKi 3'€dHaHi no-
BiTpONpoBoAamu 6 3 KorekTopom 3 Ta annikatopamu
9, a enekTtponpoBogamu 8 3 GrMokoM ynpaeniHHA 2.
MosiTpopo3noainbHukn 5 Ta 3acib perynioBaHHA 4
MaloTb KaHan 7 3'egHaHHs 3 aTmocdepoto. Buxogm
NoBITPOPO3MOAiNbHMKa 5, WO 3'egHaHi 3 annikatopom
9 MaloTb AaT4MKM KOHTPOMO TUCKY MOBITPSA (Ha CXemi
He 3a3HadveHi), 3'egHaHi 3 Gnokom ynpaeniHHA 2. B
kopnyc 10 annikatopa 9 3akpinneHa Bunka 11 yHi-
BepcarnbHOro LWapHipa 3 XpecToBMHOW 12, 3 AKOH
3'egHaHUn Tpumay 18. B MOPOXHWHI TpuMaya 3Haxo-
AnTbCA NoB3yH 24. [epmeTUYHa MacaxHa kamepa 19
Mae BUrNA4 niBcgepu i OPCTKO 3akpinneHa Ha nos-
3yHi 24, aKkniA 3a JOMOMOroK HanpsiMHUX 22 3'egHa-
HUIM 3 Tpumadem 18. FepMeTUYHUIN MioK 26 Topue-
BMMMW CTiHKaMM 3akKpinneHuin Ha noB3yHi 24 i Ha
nnacTuHi 27, sika XopcCTko 3'edHaHa 3 Tpumadem 18.
3a gonomoroto wTyuepiB 28 Ta 15 NopoXkHMHa MillKa
26 nosiTponpoBoAamu 3'‘eAHaHa 3 MOBITPOPO3NOAINb-
HUKoMm. lNpyxumHa 25 posTawloBaHa napanenbHO MnoB-
3yHy 24 i 3akpinneHa Bropi noB3yHa OOHWM KiHLEM,
APYrMM KiHLeM 3akpinneHa Ha Tpumaui.

MacaxHa kamepa 19 BUroToBrneHa 3 NpPoO30pPOro
matepiany. BcepeauHi kamepu 19 postalioBaHi iHgd-
payepBoHi BUNpoMiHioBadi 20 Ta gaTyuk Temnepary-
py 21 macaxHoi kamepu. Ha Tpumaui 18 3HM3y 3akpi-
NreHi YoTMpU repMeTUYHMX MiwKku (Ha Pir.2 nokasaHi
Tinbkn 17 Ta 20) posTalloBaHMX MNeprneHANKYNApHO
OAMH oaHOMY. TopueBi CTiHKM MILLKIB 3akpinneHi Ha
cTiHkax kopnycy 10 annikatopa 9 i 3'egHaHi 3a gono-
MOroH0 LITYLepiB 16 Ta nosiTponpoBoAiB 6 3 BUXO4OM
NoBITPOPO3MNOAiNbHMKa 5. YHiBepcanbHWM LIapHIp
obnagHaHu OTOENEKTPUYHUMN OaTYMKaMU  KOHT-
ponto KyTiB MOBOPOTY TpyMMaya B OBOX MIIOLUMHAX.
[aTumk cknagaeTbes 3 CBITNOAIOAHOrO BUNPOMIHIOBA-
ya 13 Ta Habopy doTonpuiMadis 14, posTaLloBaHMX
no Aaysi.

MpucTpint 4na macaxy npauloe Takum YNHOM.

AnnikaTopu 9 3akpinntoTb Ha NOTPIOHMX AinNsiH-
Kax Tina 3 BpaxyBaHHAM xo4y niMmaTnyHMX LINsXis.
BcTaHosniooTb HeobxigHi pexumn pobotu Ta kepy-
BaHHs Groka ynpaeniHHA, abo BCTaHOBMNIOKTb HEOO-
XiOHy nporpamy BWKOHAHHS Mpoueaypu NiKyBaHHS,
sIka MOXKe CKMNafaTucs 3 HAcTYMHWX eTani..

1. Ina CTBOPEHHSA KOMOBOro pyxy Tpumaya 18 3a
KOMaHZaMu 6rnoka ynpasniHHA 2 MOBITPOPO3NoAiNnb-
HUK 5 3'eAHae cBoe4YacHO Ta O4HOYacHO Mo ABa rep-
METMYHUX MILLKK 3 aTMOCEPOID, a ABa iHLWKMX Millka
3 KOMeKTopoMm niaBueHoro Tucky nositps 3. [Mpu
LUbOMYy, Li ABa MilWKM 00OB'A3KOBO pO3TalLOBaHi nep-
NeHanKynapHo oanH ogHoMmy. KinbkiCTe MOBITPS, Ake
HaaXxoauTb 3 ENEeKTPOKepOBaHOro BWMXOAY MOBITPO-
posnoginbHuKka 5 3a KomaHaamu 6rnoka ynpasniHHA 2
3 ypaxyBaHHsIM 3HayeHb curHanie gatyukis 13,14
KOHTPOIIO KyTiB MOBOPOTY TPUMada y ABOX MIOLLMHAX
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Ta 3HayeHb cuUrHaniB AaT4MKiB KOHTPOM TUCKY MOBIT-
ps Ha BMxodax MoBiTpopo3nodinbHWka 5, BU3Ha4ae
LBUAKICTb pyXy TpMMada 18 i, BiagnoBigHo, LWIBUAKICTb
pyxy MacaxHoi kamepu 19 no Tiny nauieHTta, a Takox
pagiyc kona pyxy Kamepu.

2. 3MiHHWMIA TUCK NOBITPS Y repMETUYHIN Kamepi
26 3abe3nevyeTbesa y BIANOBIAHOCTI 3afaHil nporpami
nikyBaHHSA Onsl CTBOPEHHSI MOTPIGHOro TUCKYy Macax-
HOI Kamepw Ha Tino nauieHTa.

3. 3a paHumu patymka Temnepatypu 21 6nok
ynpaeniHHA 2 3a4a€ BiAnNoBiAHUIA pexunM poboTu iHd-
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payepBOHUX BUMNPOMIHIOBaYiB Ans  3abe3neyveHHs
Temnepatypu MacaxHoi kamepu 19 y BianoBigHOCTI
3afaHin nporpami nikyBaHHs.
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