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(54) BOOHBIN JIUCIIEHCEP C KOHTPOJIEM YPOBHS BOJbI B BYTHIJIA

(57) Pedepar:

[MpeanaraeMoe TEXHUYECKOE PEIICHUE OTHOCHUTCS
K 00acTy oTpeOIcHUS Oy TUITMPOBAHHOM BOMIBI, a
WMEHHO K YCTPOMCTBAM JJISI TOATOTOBKH M PO3JIMBA
BOJIbI U3 OyTHIIEH, U MOXET OBITh UCTIOJIB30BAHO B
oducax U JOMAIIHUX YCIOBUSIX.

OOIIMM HETOCTATKOM M3BECTHBIX KOHCTPYKIMM
BOJTHBIX JIUCTIEHCEPOB SIBJISICTCS HU3Kas
TEXHOJOTUYHOCTh, a BCJICJACTBUE UYEro HHM3Kas
ONEPAaTUBHOCT M  IKOHOMUYHOCTH  IIpoliecca
JIOCTaBKH OyTBIJICH C BOJIOM.

3agava 3asBIIEMOTO TEXHHUUYECKOTO PEIICHUS
COCTOUT B 0OecreueHrd BO3MOXKHOCTH KOHTPOJIS
KOJIMYeCTBA BOJbI B OYyThUIM (B TOM 4YHUCIE U
JIUCTAHIMOHHOT0), UTO MTO3BOJIUT YCTAHABJIMBATH HA
JIUCTICHCED Tapy, MMOKPBITYIO OITHUYECKH
HEINPO3paYHBIM MAaTEPHAIIOM, JIJIS 3AIIIUTHI BOJBI OT
BO3/ICUCTBUSI COJHEUHBIX Jy4eil. A Takxe B
TTOBBIIIEHUH TEXHOJIOTUIHOCTH TIPOoIecca JOCTABKU
MOCTABIIMKOM OyThUIeW BOABI K JIUCIIEHCEPAM
rnorpedurenedt 3a cuer pa3pabOTKU U BHEAPEHUS
BOJIHOT'O JUCIIEHCEpa ¢ PyHKIMEN TUCTaHIMOHHOTO

Crp.: 1

KOHTPOJISI YPOBHS BOJBI B Oy THUIH.

ITocraBneHHas 3amada perraeTcs CIemyIONM
obpazoM. B KOHCTpyKIMIO BOTHOTO AUCIIEHCEpA,
COZEPIKAIIEro KOPITyC, BOPOHKY € BOI03a00PHBIM
HaNbLEM [UIS TOPIIOBUHBI MEPEBEPHYTOM OYTHUIH,
pe3epByap ¢ TpyOKaMu, TPUCOEIUHSIEMBIMU K
cHcTeMaM HarpeBa U OXJIAXKICHHUS, 00eCTICUNBAIOIINM
MOJAJEPKAHUE 3aJaHHOU TeMIepaTypbl BOIbIL, IJISA
3a00pa KOTOPOI UMEIOTCSI KPAHBI, TPHYEM B BEpXHEH
yacTu pesepByapa (opMUpYeTCS BO3IYIIHBIN
¢bwIbTP, obecIieunBarOIIi MOCTYIUICHUE
atMoc(hepHOro BO3AyXa, BHECEHO HW3MEHEHIE,
3aKJIIOYAIOIIEecs B TOM, YTO BOJ0O3a0OPHBIN Majier
HMECT HOHOHHHTCHBHbIﬁ I/ISOHI/IpOBaHHbIﬁ KaHall, Ha
KOHIIE KOTOPOT'O PACIIOJIOKEH JATYUK, U3MEPSFOIINI
JaBIEHHWE, CO3/[aBaeMoOe CTOJIOOM BOABI U
pa3psHKEHHBIM BO3AYXOM B Oy THLTH, HOPMUPYIOIIHI
YCHIMTENb, & TaKXe BCTPOCHBL: OJOK IMTaHHS C
AKKYMYJIITOPOM; MUKPOITPOLECCOP C ONIEPaTUBHBIM
U IIOCTOSHHBIM 3aIIOMHWHAIOIUMH yCTpOFICTBaMH,
MpeoOpa3yomuyil  CUTHAN,  IOCTyHAaIoIMii ¢
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HOPMUPYIOLIETO YCUIIUTES, B CHUTHal,
MIPONIOPLMOHAIBHBIN YPOBHIO WIIM KOJIMYECTBY BOJIbI
B OyTbuIM; WHAMKATOP UISI  OTOOpPaKEHUS
uHpopmanuy, mpuyeM OyThIIb B 3TOM CIIy4ae MOXKET
OBITb  IOKpBHITA  ONTUYECKM  HENPO3PaUHBIM
MaTepuajoM JIsl 3allIWThl BOIBI OT BO3JAEHUCTBUS
COJIHEUHBIX JIy4el, BBI3BIBAIOIIMX €€ IIOMYTHEHHUE.
Jns  IUCTaHUMOHHOTO KOHTPOJSL B JUCIIEHCED
BCTPaUBAaIOTCS: JepKaTelb SIM-kapTsl ¢
KOHTPOJUJIEPOM, TIPUEMOTIEPEAATUHNK, YCUIUTETh
MOIIIHOCTH, aHTEHHA C IIepeKIIoYaTeeM; KOTOphIe
obecrieunBaloT nepegady MHGOPMaIUK O KOJIMYECTBE
BOZbI B OyTHUIM Ha aJpeca OQHOTO UIIM HECKOJIBKUX

Crp.: 2

COTOBBIX TeNe(OHOB MPH MOCTYIUIEHMM C HHUX
BXOJISIIMX 3AIPOCOB, TOJIOCOBBIX WM TEKCTOBBIX,
WIA B COOTBETCTBHE C aITOPUTMOM IIPOTPAMMBI,
peanusyeMoil MUKpornpoueccopoM. Taxke, UIs
OPraHU3alMK CBSI3U MOTPEOUTENS C NMOCTABIIMKOM
OyTWIMPOBAHHOM BOABI B PYYHOM DPEXKHUME,
JCIIEHCEP MOXET ObITh 000PYIOBaH KIIABUATYPOii
Y TUCIIIICEM.

[Tpennaraemoe TEXHUYIECKOE peleHue
MPOMBIIIJICHHO MPUMEHUMO, TaK KaK MOXeT ObITh
JErKO BHEAPEHO B  IIPOU3BOACTBO  BOJHBIX
JMCIIEHCEPOB Ha IPEANPUSATUSIX, U3TOTABIMBAIOLINX
JaHHOE 000PYAOBAHHUE.
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ITpennaraeMoe TeXHUUECKOE PEIIeHUEe OTHOCUTCS K 00J1aCTH NOTPeOIeHHS Oy TUITMPOBAHHOM
BOJIbI, @ UMEHHO K YCTPOMCTBAM 151 TOJITOTOBKHU U PO3JIMBA BOJIbI U3 OYThIIEH, U MOXKET
OBITh UCIIOJIL30BAHO B OUCAX U IOMAITHUX YCITOBUSIX.

B coBpemeHHOI 95KOHOMUKE MPUOOPETAET AKTYTHHOCTH (DOPMUPOBAHUE JTOTUCTUUECKON
UH(PPaCTPYKTYPBI MPEANPUSTUN, OPUSHTUPOBAHHBIX HA YJIOBJIETBOPEHHUE CITPOCA KOHEUHBIX
norpeduteneit. B yactHocTH, K 3TOM chepe OTHOCUTCS TPOU3BOJICTBO MTUTHEBOM
OyTWJIMPOBAHHOM BOJBI, SIBJISIFOIIIEECS OTHOCUTEITLHO HOBBIM J1s1 Poccum.

PanuonanbpHast opranuzanus J10CTaBKU Oy TUIIMPOBAHHOM BOJIbI K JUCTIEHCEPAM
noTpeduTesel BOABI JODKHA OCHOBBIBATHCS HA CICIYIONIMX MPUHIUIAX:

- ONEPAaTUBHOCTD;

- 9KOHOMUYHOCTb;

- HEHTpaIu3auus;

- TEXHOJIOTUYHOCTb.

[ToTpebuTtenp 3aMHTEPECOBAH B COXPAHEHUH KAYECTBA BOJIbI B IPOLECCE TOTPEOIEHMS], &
TaK)Ke B ONEPATUBHOMN 3aMEHE IyCTOM Taphl, MPUUYEM €TO HE UHTEPECYeT IKOHOMUYECKAS
CTOpPOHA BoIpoca, B To ke BpeMsi, MOCTaBIIMKY KpalHE Ba)XHO HE TOJIBKO YJIOBIETBOPUTH
MoTpeduTes, opraHu3oBaB decriepedoitHoe BOJOCHAOKEHUE Oy TUIIMPOBAHHOM BOIOM, HO U
obecreunTb IKOHOMUYHOCTH MPOLEcca JOCTABKH.

B HacTos1ee Bpemst HaOI0aeTCs MOBBILLIEHUE CIIpoca Ha BOAY B 19 TUTPOBBIX OyThHUISIX,
YTO 0OBSCHSETCS PACTYIIMM OM3HECOM IO IOCTaBKE MUTHEBOM BOJIbI HA JJOM U B OPUC ISt
PA3JIMYHBIX BUI0B BOJIHBIX JIMCIIEHCEPOB, TAK KAK BOJIY JJOCTABIISIIOT B OCHOBHOM B OYTBUISX
MMEHHO 3TOro oobemMa. MHOTHE OpraHU3alyy OCYIIECTBIISIIOT TPOU3BOJICTBO U IMTOCTABKY
CBOMM TPAHCIIOPTOM BBICOKOKAYECTBEHHOM IMTUTHEBOM Oy TUIIMPOBAHHOM BOJTbI. OTHOBPEMEHHO
TaKUe OpraHU3aluU IPEIIAraloT yCTAHOBKY COITYy TCTBYIOIIET0 000PYI0BAHHUS PA3HOOOPA3HOM
KOHCTPYKIIUH.

N3BecTHO yCTPONCTBO AJIS BbIAAYM KUAKOCTH, BKIIFOYAIOIIEEe KOPIYC C pA3MEILIEHHBIM B
HEM HaKOIUTEJIbHBIM Pe3epPBYyapOM, EMKOCTh C KHUIKOCThIO U MIPUCTTOCOOICHHE IJTsT
OTKPBIBaHUS EMKOCTH C )kuakocTbio (US 1142011, DO1H 9/02 (20060101); DO1H 9/10
(20060101), 1915). EMKOCTb € KUIKOCTbIO YCTPONUCTB BBITMOJIHEHA B BUE KECTKOM OyTHUIH.
PaboTa ycTpoiicTBa ocHOBaHa Ha CHOCOOHOCTH Pa3peKEHHOI0 BO3yXa, HAXOASIIETroCs B
OyTBUIM, yIEPKUBATH CTOJIO BOJIbI B )KECTKOM OYTHUIU JO TEX MOP, MOKA TOPJIBIIIKO OYyThLIN
3aKpBITO YPOBHEM BOJBI B pe3epByape. 3epKajo BOAbI B pe3epByape UrpaeT poib
€CTECTBEHHOI'O KJIanaHa. Pa3peXKeHHbI BO3AYX CTPEMUTCS CKATHCS B 00BEME, YEMY
MPENSATCTBYET KECTKOCTh Oy ThUIU. [1pr 3a60pe BOABI U3 YCTPOMCTBA yPOBEHB BOJIbI B Oy ThUIU
YMEHBIIIAeTCsl, 2 00BEM BO3/1yXa YBEJIMUMBAETCS, U OH CTAHOBUTCS BCE O0JIee pa3peskeHHbIM,
YTO COCOOCTBYET BCACBIBAHUIO BO3/1yXa U3 aTMOC(Epbl B KOJIMUECTBE, HEOOXOIUMOM IS
BbIpaBHUBAHUS JaBiieHUs. biarogapst >keCTKOCTH KOHCTPYKIMUA EMKOCTH, OHA He
nehOpMUPYETCS TIPU BHITCKAHUM BO/IBI.

N3BecTHBI KOHCTPYKUMU BOJIHBIX IUCIIEHCEPOB, COJIEpKAIIIMEe KOPITYC, B BEpXHEM YacTu
KOTOPOT'O PACIIOI0KEeHA BOPOHKA /1711 TOPJIOBUHBI [IEPEBEPHYTOM OYTHUIM C BOAOW, U CUCTEMBI
JUIS1 OXJIQXKIEHUSI M HAT'PEeBA BOJIbL, 111 PO3JIMBA KOTOPOI UMEIOTCSI KPAHBI € 3aMTUPAIOIIUMHU
npucrocoonerusmu (US 778012, 1904; US 4629096, B67D 5/62, 1986).

HepocraTtkoM npuBeAEHHBIX YCTPOUCTB SIBJISIFOTCS HEBO3MOXKHOCTH KOHTPOJISI YPOBHS
BO/IbI B CMEHHOM Tape, U3rOTOBJICHHOM U3 ONTUUYECKU HEMTPO3PAYHOI0 MaTepyasa, a TaKkxe,
HU3Kasl TEXHOJIOTMYHOCTH ITPOLECCa JOCTABKY ITPU 3aMEHE Oy ThUIEH C BOAOU (TEXHOJIOTUYHOCTh
MpeAIoIaraeT noJAroTOBJIEHHOCTh BCEX YUACTHUKOB MPOLEcca T0BEICHUSI TOBAPOB OT
U3TOTOBUTEIIS 10 KOHEYHOTO MOTPEOUTENIS K UCTIOIb30BAHUIO MEXaHU3AIUU TPYTOEMKHUX
IIPOLIECCOB).
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M3Becten Takxke BoaHbli aucrieHcep (RU 107789, B67D 3/00, 2011), B KOHCTPYKLHMIO
KOTOPOTO BXOAUT KOXKYX JIJISI 3aIMThI OYTHUIA C BOJIONM OT BO3/IEUCTBUSI COJTHEUHBIX JTYUEH,
BBI3BIBAIOIIUX ITOMYTHEHHE BOJIBL. B KOXyXe Tak)Ke MOTYT OBITh PACIIOIOKEHBI UICTOUHHUK
yIbTPa(pHrOIETOBOTO U3ITYUCHUS U MATHUTHI. Takol MOAX0/, KaK MoJIaratoT aBTOPHI,
00eCIeyuT paclIupeHre BO3MOKHBIX MECT YCTAHOBKH (YHUBEPCAITBHOCTH) JUCIIEHCEPOB, a
TakKoKe, IMMOBBIIIIEHNE KauecTBa MOTPeOIsIeMO BOIBI U TTOBBIIIICHUE HAJICKHOCTH UX PAOOTHI
0¢e3 (haKTUUECKOTO KOHCTPYKTUBHOTO U3MEHEHUS BHYTPH KOPITyca JIUCIIEHCEPOB.

HenocraTkoM 3TOr0 ycTporcTBa BjseTcs O0blast TpyA0eMKOCTh IIPH 3aMEHEe Taphl
(mepen 3aMeHOM OYTHUIM HY)KHO CHUMATD 3aIIUTHBIN KOXKYX C YCTAaHOBIICHHBIMU
MIPUCTTOCOOICHUSIMU TS YITYUIIIeHUs KauecTBa Boabl). KpoMe Toro, HU3Kas TeXHOJIOTMUYHOCTh
npoiecca JOCTaBKHY IIPY 3aMeHe OyThLIEH C BOAOM.

Hawubosee OU3KUMU K 3aIBIIEMOMY TEXHUUECKOMY PEIICHUIO SIBJISIETCS] U3BECTHBIN
anmapar JjIs HarpeBa ¥ OXJIaKIeHUs] Oy TMIIMPOBAHHOM MUTHEBOM BOIBI (MHCTPYKIUS 11O
UCIOJIb30BAHUIO), COJIEPKAIIUI KOPIYC; THE3/10 /JIs1 TOPJIOBUHBI IEPEBEPHYTON OYTHLUIH C
BO/JIOM, 000PYI0BAaHHOE BOI03a0O0PHBIM MAJIbLEM; pe3epByap, BEPXHsI 4aCTh KOTOPOTO
CITYXHUT BO3IYIITHBIM (PMIIBTPOM, @ B HWXKHEN YaCTU PACIIONIOKEHBI TPYOKH CITUBA; CUCTEMY
HArpeBa BOJIbI; CUCTEMY OXJIAXK/ICHUS BObL; KPAHbI TOPAYEN U OXJIAXKICHHON BOBIL;
3JIEKTPOIPOBOJKY. ATITapaT MOXKET OBITh PA3HOTO UCIIOJIHEHMS: ISl YCTAHOBKH Ha CTOJIC
WJIA Ha TOJLY.

OO6mMM HETOCTATKOM U3BECTHBIX KOHCTPYKIMH BOHBIX JUCTICHCEPOB SIBJISIETCS HU3KAS
TEXHOJIOTUYHOCTD, & BCIIEACTBUE YEr0, HU3Kasl ONIEPATUBHOCTh U 9KOHOMUYHOCTH IIPOLECCa
JIOCTaBKU OYTBIIEH C BOJIOM.

3amaya 3asBISEeMOT0 TEXHUUYECKOTr'O PEIICHUS COCTOUT B 00ECIICYCHUH BO3MOKHOCTH
KOHTPOJISI KOJIMYECTBA BOJIbI B OYTHUIM (B TOM YHMCIIE U JUCTAHIIMOHHOTO), YTO MO3BOJIUT
YCTaHABJIMBATH HA JIUCIIEHCED TApPy, MOKPBITYIO ONTUYECKU HEMTPO3PAUHBIM MATEPUATIOM,
JUTS 3AIIUTHI BOABI OT BO3/IEHCTBUS COJTHEUHBIX JTyuel. A TaK)Xe B TOBBIIIICHUU
TEXHOJIOTUYHOCTH IpoIecca JOCTaBKU MOCTABIIIMKOM OYThIIEH BOJIBI K JUCTICHCEPAM
nmoTpeduTereit 3a cueT pa3paboTKU U BHEAPEHUS BOJHOTO JUCTIEHCEepa ¢ (DyHKIUEH
JIMCTAHIIMOHHOTO KOHTPOJISI YPOBHS BOJIbI B OYTHUIH.

ITocraBimeHHas 3a1aya pemiacTcs CIeayIOIMM 00pa3oM.

B KOHCTpYyKIMIO BOJTHOTO AUCTIEHCEPA, COJIEPIKAIIETO KOPITYC, BOPOHKY € BOJ103a00PHBIM
TMaJIBIIEM JIJISI TOPJIOBUHBI TIEPEBEPHYTOM Oy THUIH, pe3epByap C TPyOKaMu, TPUCOETUHIEMbIMU
K CUCTEMaM HarpeBa U OXJIAKIEHUS, 00eCIIEUNBAIOIIMM MOIACPKAHUE 3 JAHHOM TEMITEPATYPhI
BOJIBI, JUIs1 3a00pa KOTOPOM MMEIOTCS KpaHbl, TPUYEM B BEPXHEH YacTH pe3epByapa
dhopMupyeTcst BO3AYIIHbBIN QUITHTP, 00€CTIEUUBAIOIINMI MTOCTYIUIEHHE AaTMOC(HEPHOTO BO3TyXa,
BHECEHO U3MEHEHUE, 3aKTI0YAIOIIEeCs B TOM, UTO BOJ03a00PHBIN Masiel UMeeT
JIOTIOJTHUTEIbHBIN U30JIMPOBAHHBIN KaHAJI, HA KOHIIE KOTOPOTI'O PACIIOJIOKEH JATUUK,
U3MEPSIONIUHI JaBJIEHUE, CO3IaBAEMOE CTOJIOOM BOJIBI U pA3PSIKEHHBIM BO31yXOM B OYTHLIH,
HOPMUPYIOIIUN YCUIIUTEb, @ TAKKE BCTPOCHBI: OJIOK MUTAHUS C AKKYMYJISATOPOM;
MUKPOIIPOLECCOP C ONEPATUBHBIM U OCTOSHHBIM 3aIIOMUHAIOILUMU YCTPOUCTBAMM,
npeobdpa3yrolri CUrHaj, MOCTYNAIOIIUHA C HOPMUPYIOIIETO YCUIIUTENISI, B CUTHA,
MIPOMOPIUOHAIIBHBIN YPOBHIO WJIM KOJIMYECTBY BOABI B Oy THUIH; MHAUKATOP IS OTOOPAKCHHS
uH(bOpMaIUH, MpUUeM OyTHIIb B 3TOM CITydae MOXKET OBITh IIOKPHITA ONITUYECKH
HEIMPO3PAYHBIM MATEPUAJIOM I 3AIIUTHI BOJIbI OT BO3/IEUCTBUS COJTHEUHBIX JIyUEH,
BBI3BIBAIOIIMX €€ TOMYTHEHHME. /1151 TUCTAaHIMOHHOTO KOHTPOJIS B IUCIIEHCED BCTPAUBAKOTCS:
nepxkareiib SIM-KapThl ¢ KOHTPOJIIEPOM, ITPUEMOTIEPEIATYUK, YCUITUTEIb MOIIITHOCTH, AHTEHHA
C TIepeKITIouaTesieM; KOTOpble 00ecreunBaroT nepeaady HHGOPMaIu O KOJIMUECTBE BOJIBI B
OyTBUIM Ha aJipeca OJHOTO WIM HECKOJBbKUX COTOBBIX TeIE()OHOB MPU MOCTYIUICHUU C HUX
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BXO/ISIIIIMX 3aIIPOCOB, TOJIOCOBBIX WK TEKCTOBBIX, UJIIM B COOTBETCTBUE C aJITOPUTMOM
MIPOrPaMMBI, peaIn3yeMoi MUKpoIiporeccopoM. Takxke, 1711 OpraHU3alyK CBSI3U OTPEOUTENS
C MOCTABIIUKOM OyTUIIMPOBAHHOMN BOJbI B PYUYHOM pPEXUME, JUCTIEHCEP MOXKET OBITh
000py/10BaH KJIIAaBUATYPOU U IUCILIEEM.

CylurHocTh 0JIe3HOM MO/JIeNU NosicHsAeTCs purypamu 1-3. BoaHslii quctieHcep, HAMoOJIbHOTO
WJIM HACTOJILHOTO MCITOJIHEHMS, BKITIOUaeT (cM. ¢ur. 1) kopiryc 1; BOPOHKY 2, KOTopast
MpeAHA3HAuYEHa JIJI1 TOPJIOBUHBI IEPEBEPHYTOM OYTHUIKM 3; BOA03a00PHBIN najew 6 ¢
JIOTIOJTHUTEIBHBIM KaHAIoOM 13, K KOHIy KOTOPOTr'O MPUCOEAUHEH JATYUK JaBIeHud 14;
pe3epByap 16, B BepXHei 4acTh KOTOPOro, GopMUpyeTcst BO3AYIIHbIN puinbTp 17; TpyOKu 7,
8 IJ1s1 MPUCOEANHEHMSI K CUCTEME HarpeBa ¢ KpaHoM ist 3a0opa Boas! 10; Tpyoky 9, nis
MPUCOEIMHEHHUS] K CUCTEME OXJIAXKAEHUS C KpaHOM JJ1sl 3a00pa BOJIbI 11; 371€EKTPONPOBOJIKY
(Ha cxeMe He 0003HaYeHa), UHAUKATOD 15 1 cuctemy 06padoTku nHpopmanmu 12.

Cucrema o6paboTku unpopmaiyu (cM. ¢ur. 2) 12 BKirroyaeT 010K MUTAHUS C
AKKYMYJISITOpOM 21, MUKpompoueccop 25, onepaTUBHOE 3arioMuHaroniee ycrporctso (O3Y)
26, mocTostHHOE 3anomuHaroiee ycrpoictso (I13Y) 27. [Ins iMCTaHIMOHHOTO KOHTPOJIS
YPOBHS WJIM KOJIMYECTBA BOJBI 5 B OyThUIH 3 (cM. ¢ur. 1), cuctema 12 momosHseTcs
CIIEIYIOLIMMU 3JIeMeHTaMu (cM. ¢ur. 3): aepkateneM SIM-kapThl ¢ KOHTpOJIEpOM 24,
YCUJIMTEJIEM MOIIIHOCTH CUrHaia 18, mpuemonepenatyuk 20, aHTEHHY C IepekrovaTeneMm 19,
a TAKXX€ JIOTIOJTHUTENBHO - IUCIUIEEM 22 U KJIaBUATYpOW 23.

Boanbiit nucnencep paboTaer cieayronmm oopazomM. B BOpoHky 2 nucnieHcepa
YCTAHABJIMBAIOT OYTHUIb C BOAOH 3, U OTKPBIBAIOT KPAHbI TOPSIUEH U OXJIAKACHHON BOJIbI
cucteM 10 u 11. ITocne 3anoHeHus cucteM Harpesa 10 v oxmakaeHus BoJibl 11 uepe3 TpyOku
9 1 8 COOTBETCTBEHHO, KPAHBI 3aKPBIBAIOT. JIUCTIEHCEP TTOACOEAUHSAIOT K JIIEKTPUUECKOMN
CETH, U BKITFOUAIOT cUCTeMbl HarpeBa 10 u oxiaxaenus Boabl 11. TpyOka nepenusa 7,
COEIUHSIONIAS BEPXHIOIO YaCTh pe3epByapa 16 ¢ BepxHel 4acThio HAKOIUTEIbHOTO Oaka (Ha
cxeMe He 0003HaueH) cucteMbl HarpeBa 10, oOecrieunBaeT NEPEIUB BOAbI IIPU YBETUYEHUH
ee oObeMa BCIIe/ICTBUE HArpeBa. Y pOoBEHb BOJIbI B pe3epByape 16 moaaepKuBaeTcs 3a C4eT
pa3psLKEHHOTO BO3/IyXa BepxHelt uactu 4 OyTeum 3. [Tpu 3a00pe BOJIbI U3 OTHOTO M3 KPAHOB
cucteM Harpesa 10 wim oxitaxxaenus 11, ypoBeHb BOJIbI B pe3epByape 16 MoHUkKAETCs, BO3AYX
13 aTMocdephl Yepe3 BO3AYIIHBIN (uiIbTp 17 momamaeT B OyTHIIb C BOJOM 3, pa3pspKeHUE
BO3/yXa B €€ BEPXHEHW 4acTh 4 yMEHbIIAECTCA, U OUEPEIHAS TTOPLHUS BOJIbI IOCTYIIAET B
pesepByap 16, ypoBeHb BOJbI B KOTOPOM BOCCTAHABIIMBAETCS IIPH MPEKpallieHuu 3abopa
BOJIbL. JIaTUMK C HOpMUPYIOIIMM YCUIIUTENIEM 14 BbIpaOaThIBAET CUTHAL, TPOTOPIUOHATIBHBIN
JIaBJICHUIO, CO3/1aBAEMOMY CTOJIOOM BO/JIbI 5 U pa3psSKEHHBIM BO3yXOM 4 B OyThUIH 3. DTOT
CUTHAJI TIOCTYIIaeT B cucTeMy o0paboTku nHpopmaimu 12, paboTy KOTOpoi obecrieuuBaeT
OJIOK MUTAaHUS ¢ aKKyMyJsaTopoMm 21. Muxponpoueccop 25 ¢ O3V 26 u 113V 27,
MpeoOpa30BBIBAET €0 B peXKUME PEAIbHOTO BPEMEHH T10 3aJI0KEHHOM ITporpaMme B U poBoti
CUTHAJI, MPOTIOPLUOHAJIBHBIN YPOBHIO UJIM KOJIMYECTBY BObI, U OTOOPAXKAETCS HA UHIMKATOPE
15. T1pu peanuzauuu QyHKIKMU TUCTAHIMOHHOTO KOHTPOJISI HH(pOpMaLusi 00 YpOBHE WU
KOJIMUECTBE BO/IBI B Oy TUIIM 5 IpeoOpazyeTcst MUKporpoueccopoM 25 B curaai CMC, KOTopbIi
MOCTYIIAET B MpUeMoriepeaaTuuk 20, 3aTeM YCUIMBAETCS YCUIIMTEIIEM MOIIIHOCTH 18 1
OTIIPABJISIETCA AHTEHHOM C IepeKioyarTesieM 19 Ha onpeneneHHble aapeca OQHOIO WIN
HECKOJIBKUX TeJIe()OHOB MPU MOCTYIUIEHUU C HUX COOTBETCTBYIOLLMX 3aIIPOCOB.
Nnentudukanus cuctembl 06padoTku uHGopManuu 12 B ceTu ocytiectsisieTcs: SIM-kapTot,
yCTaHaBIMBAaeMOU B fiepkatenib SIM-kapThl ¢ KOHTpOJuIepoM 24. 3arpockl 00 ypOBHE UM
KOJIMYECTBE BOJIbI MOTYT ObITh rojiocoBble Wik B Bugie CMC-cooOienuit. Takxke
MHUKPOTIPOIECCOP 25 MOXKET OCYIIeCTBIISITh (hopMupoBanue U oTripaBky CMC cooO1ieHuit o
KOJIMYECTBE BOABI B OyTHUIM 5 1O Tporpamme, 3anoxxeHHoi B [13Y 27 (uepe3 onpeneneHHbie

Crp.: 5



10

5

20

25

30

35

40

45

RU 180374 U1

MIPOMEXYTKU BPEMEHHU, ITPHY JOCTHIKEHMH 33/ IaHHBIX 3HAUEHUI YPOBHS WIIM KOJIMYECTBA BOBI
B OyThLIM, KOMOMHUpPOBaHHAs Tporpamma). Eciu cucrema o6paboTku uadopmanuu 12
JIOIIOJIHEHA JUCIIIeeM 22 U KJIaBUaTypou 23, To Biiajesel] IMCIeHcepa UMEET BO3MOKHOCTh
0OMEHHMBATHCSA C ITOCTABIIMKOM, OCYIIECTBIISIONIMM 3aMeny mycToii Tapbl, CMC coo01meHnsIMu.

[Tpennaraemoe TEXHUUECKOE PEIIEHHE MPOMBIIIIEHHO TPUMEHUMO, TaK KaK MOKET OBITh
JIETKO BHEAPEHO B IPOU3BO/ICTBO BOJIHBIX JUCIIEHCEPOB HA IPEAIIPUSATUSX, U3TOTABIMBAIOIINX
JaHHOe obopynoBaHue. I1py sKcIUTyaTaumm npeajiaraéMblx yCTPOUCTB MOXKHO OyIeT
KOHTPOJIMPOBATH YPOBEHB UJIM KOJIMYECTBO BOJIbI B OYTHUIM, MOKPBHITON ONTUYECKU
HEIMPO3PaYHbIM MATEPUATIOM JIJISI 3AILMTHI BOABI OT BO3/IEHCTBHUSI COJTHEUHOT'O CBETA,
CHOCOOCTBYIOIIETO €€ TOMYTHEHHUIO (PACIIMPEHNUE BO3MOKHBIX MECT YCTAHOBKH JIUCIIEHCEPOB).

Kpowme Toro, cucrema BojiocHaOXeHUS TOTpeOUTENIEH, OPraHU30BAHHAS C TPUMEHEHHUEM
TaKOro o00pyA0BaHUs, TO3BOJIMT NOCTABIIMUKY TUCTAHIMOHHO ONPEIENISTh HEOOXOAUMOCTh
3aMEHBI ITyCTON Taphl U pa3padaThIBaTh palMOHAIbHbBIE MAPIIPYThI JOCTABKU
OyTUIMpPOBaHHOM BOAKI. [Ipy 5TOM BHEIpeHHE HOBBIX KOHCTPYKLMI JUCTIEHCEPOB 00ECTIEUUT
HE TOJIBKO YJIYYIIIEHUE CEpPBUCA TOTPEOUTENIEH, HO U KOHKYPEHTHOE IMPEUMYLIECTBO
MOCTABLUIMKOB OYTUIMPOBAHHOMN BOJBI.

(57) ®@opmyna none3HOW MOAEIU

1. Boaublit ucnieHcep ¢ KOHTPOJIEM YPOBHS BOABI B OYTHIIU, HA KOPITyCE KOTOPOTO
PACIOI0XKEHBI BOPOHKA, Ky/1a BCTABIISIETCSI TOPJIOBUHA MEPEBEPHYTON OYTHUIH C
BOJ103200pHBIM NAJIBLEM U pe3epBYyap C TPyOKaAMH, TPUCOECIMHIEMBIMH K CHCTEMAM HarpeBa
Y OXJIQKIEHUS1, 00ECIIeUMBAIOIINM ITO/IEpKAHUE 33 JAaHHON TEMIIEpAaTypbl BOABL, 11l 3a00pa
KOTOPOU UMEIOTCSI KpaHBI, PUYEM B BEpXHEN YacTH pe3epByapa (OpMUPYETCS BO3TYIITHBIN
GuIbTp, 0OecreUnBaONINI TOCTYITIEHHE aTMOC(HEPHOTO BO3yXa, OTIUYAIOIIUIACS TEM, YTO
BO/103a00PHBII NaJIel UMEET TOTIOTHUTEIbHBIN U30JIMPOBAHHBIN KaHAJI, HA KOHIIE KOTOPOTO
PAcCIIOJIOKEH JATUMK, U3MEPSIONINI JaBIIEHUE, CO3aBA€MOE CTOJIOOM BOJIBI U Pa3PSKEHHBIM
BO3/1yXOM B OyThLUIM, HOPMUPYIOIINI YCUITUTENIb, & TAK)KE BCTPOEHBI: OJIOK MUTAHUS C
AKKyMYJISITOPOM; MUKPOIIPOLIECCOP C ONIEPATUBHBIM U MTOCTOSHHBIM 3aIIOMHUHAIOIIIMMU
yCTPOMCTBAMU, TPEOOPA3YIONINI CUTHAII, TTIOCTYHAOIINI C HOPMUPYIOIIETO YCUIIUTETIS, B
CUTHAJI, TPOTOPIMOHAIILHBINA YPOBHIO WM KOJIMYECTBY BOJIbI B OYTHUIN; UHIUKATOP JJIs
0TOOpakeHus: UHGOPMAIHH, IpUYeM OYTHUTb B 3ITOM CIIy4ae MOXKET ObITh MOKPBITA ONITUUECKU
HEMPO3payHbIM MAaTEPUATIOM JIJIs 3AIIUTHI BOALI OT BO3JIEHCTBUS COJTHEUHBIX JTyUeH,
BBI3BIBAIOIIUX €€ TOMYTHEHUE.

2. BoaHblli TUCTIEHCEp C KOHTPOJIEM YPOBHS BO/Ibl B OYTHUIN 1O M. 1, OTJIMYAIOLIUICS TEM,
YTO JOTOJIHUTEILHO BCTPOEHBI: AepkaTelib SIM-KapThl ¢ KOHTPOJLIEPOM, ITPUEMOIIepeIaTUMK,
YCUJIMTENIb MOIIIHOCTH, aHTEHHA C TMepeKIIouaTesieM; KOTOpble 00eCleunBaroT nepeaavy
uH(popMaImy 00 ypOBHE UITH KOJIMUECTBE BOJIBI B OYTHIJIM Ha a/Ipeca OJTHOTO UIH HECKOJTbKUX
COTOBBIX TeJIE()OHOB MPU MOCTYIUIEHUH C HUX BXOSIIIUX 3aIIPOCOB, FOJIOCOBBIX UJTU TEKCTOBBIX,
WIA B COOTBETCTBUE C AJITOPUTMOM IIPOTPAMMBI, PEATU3YEMON MUKPOIIPOLIECCOPOM.

3. BoaHblIli TUCTIEHCep C KOHTPOJIEM YPOBHS BOJIbl B OYTHUIU MO M. 2, OTJIMYAOIIUICS TEM,
YTO UMEETCsI KJIaBUATypa U IUCIUICH JJIs1 OpTaHU3aIUU CBSI3U MTOTPEOUTEINS C MOCTABIIUKOM
OyTWJIMPOBAHHOM BOJBI B PYUHOM PEXKUME.

Crp.: 6



RU 180374 U1

BOJIHBIN JUCITECEP C KOHTPOJIEM YPOBH BOJIbI B BYTBUIN

/

11

K

OQur. 1

Astoper:  Yepros IO.E.
®ucynos C.B.
Macnennukos C.A.

bepecueB A.B.

Crp.: 7



RU 180374 U1
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