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CIIOCOBb NPOBEAEHUA THOYI'JIYBUTEJIBHBIX PAGOT "
YCTPOHCTBO JUISI THOYTJIYBUTEJBHBLIX PABOT

[1] JlanHoe U300peTCHHE OTHOCHUTCA K CIocooy IPOBEAECHUA
THOYTITYOHTEIbHBIX PAa0OT, YCTPOWCTBY IS JHOYTJIyOHTEIbHBIX PpPadOT H
WCITOJTb30BAHHIO YCTPOMCTBA JUIS THOYTITyOUTEITBHBIX PadoT.

[2] JHOoyrnyOuTenpHble PaOdOTBI  OOBIYHO OMPEACIIIOT KaK  ITOJBOJHOE
yAaJleHHE 0CATOYHBIX OTIIOKEHUH M X TPAHCTIOPTHPOBKA U3 OJHOTO MECTA B JIPYTOE.
JIHOyTITyOHuTENbHBIE PAO0OTBI — 3TO TPOLECC, KOTOPBIA MOMKET COJEPIKATH STAITbI
MOJbEMA OCAMOYHBIX OTIOKEHHH C BOJHOTO [JHA U, OINIHUOHAIBHO, JTAIIbI
TPAHCTIOPTHPOBKH OCATOYHBIX OTIOKEHUH 32 MPEIENBI yYaCTKA, HA KOTOPOM ITPOBOJIAT
THOYTIyOWTENbHBIE PA0OTHI, C TOCIEAYIONIUM OKOHYATEIBHBIM  yAaJCHHUEM
OCaZOYHBIX OTHOKEeHHH. ONIMOHATBHO, 0CATOYHBIE OTIOKEHHUA MOTYT Pa3phIXIITh B
MIEPBYIO OYEPEIb.

[3] JlHOyTITyOUTENbHBIE PA0OTHI MOTYT TPOBOJUTH IO Pa3HBIM TPHYHUHAM,
HampuMep, A OYUCTKH TaBaHU WM BOJHOTO NMYTH OT CKOIUIEHHS OCAJIOYHBIX
OTJIOKEHHUM, KOTOpPBIE MOTYT CTaTh MpPEMATCTBUEM I CyAOXOACTBa. llocKombky
raBaHu OOBIYHO TIIyOKe, YeM OKpPYIKAIOIIas aKBATOPHS, OCATOUYHBIE OTIOKEHUSI MOTYT
HAKAIDTMBATBCS W HE BBIMBIBATHCS €CTECTBEHHBIM TEYEHHUEM BOJBI, HATIPHMED,
MPHJIUBHBIMU BOJAMH WITH TCYCHHEM PEKH.

[4] [Tpumeps! cIOCOOOB MPOBEACHUS THOYTIYOUTEIIFHBIX PAOOT, H3BECTHBIX H3
MPEIIMIECTBYIOMIETO YPOBHA TEXHUKH, COAEPIKAT HCIIOIb30BAHUE TIOBEPXHOCTHOTO
rperidepa WM SKCKaBaTopa I (PU3HYECKOTO TOABEMA OCATOYHBIX OTIOKCHHH B
KOBII, C WX TIEPEHOCOM B OYHKEp /I MOCJICAYIOMETO yaaneHus. B apyrom cmoco0e,
W3BECTHOM W3 TPEAIIECTBYIOIMETO YPOBHSI TEXHHKH, HCTONB3YIOT CAMOXOIHBIH
CaMOPA3TPYKAFOIIMIACSA 3€MCHAPS, KOTOPBIH COCTOMT W3 CyAHA, COCIHHEHHOTO C
MPHULIETTHBIM BOJOYAIUMCS TPYHTOIPUEMHIUKOM, B KOTOPOM OCAJ0YHBIE OTIOKECHHUSA

MEPEKAYNBAIOTCS C BOJHOTO JTHA YEPE3 BOJOYALIHICA TPYHTONPUEMHHUK B OyHKEDP Ha

CYJIHE.



[5] Jpyrue cnocoObl MpOBENEHUS JAHOYTITyOUTEIbHBIX PaOOT, W3BECTHBHIE W3
MPEAIECTBYIONIETO YPOBHA TEXHUKH, COJEP’KAaT MCMOJIb30BAHUE  YCTPOMCTB
HArHETaHMA KUAKOCTH, KOTOPBIE 3aKAYMBAIOT BOAY B OCAJOYHBIC OTIOKECHHS UL MX
Pa3phIXJICHUA U YMEHBIICHUS IUIOTHOCTH OCAJAOYHBIX OTJIOXKEHUH, B PE3YJIBTATE YETO
0CaJI0OYHBIE OTJIIOKEHUSA OKA3bIBAIOTCS B COCTOSHHWM B3BECH HAJl BOJHBIM JHOM B TakK
HA3bIBAEMOM «IUTOTHOM 00J1aKe». 3aTeM 00pa30BaBINHE B3BECH OCATOYHBIE OTIIOKECHHS
BBIMBIBAIOTCS IO/ JIEUCTBHEM CHITBI TSHKECTH. DTOT CIMOCO0 OCOOEHHO TOJE3€H I
WCTIOJb30BAHKSA B PEKAX W MPHJIMBHBIX 30HAX, TJIE€ 0Opasyromieecs TUIOTHOE 00JaKo
OCaZOYHBIX OTIIOKEHHH MOKET TOJ JCHCTBHEM CHIIBI TSKECTH NEpeTeKaTh B Ooee
rITyOOKHE YIACTKH.

[6] B npyrom cmocoOe TpoBeIEHUS THOYTITYOUTENBHBIX PAaOOT HCTOIB3YIOT
¢dpe3epHBIE 3€MCHAPAIABI, KOTOPHIE COCTOSAT W3 BPAIMAIOMICHCA PEXKYIIEH TOJIOBKH,
YCTAaHOBJIEHHOW TI€pE/] BCACBIBAIOLIECH TOJIOBKOM, TPUYEM PEXyHias TOJIOBKa
BpAINAETCs BAOIb OCH BCACHIBAIOIIEH TPYOBI. 3aTE€M CPE3aHHbIE 0CATOYHBIE OTIOKEHHS
BCACBIBAIOTCA  BCACBIBAIOINMM  HAcOCOM.  Takue  (¢pe3epHbIE  3eMCHapPAIBI
MPEIHAa3HAYEHBI Il UCIONIb30BAHUS B CTALIMOHAPHOM IMOJIO’KEHUH, JAXKE €CIIU OHU
YCTAHOBJICHBI HAa CYJHE; BO BpeMs pabOThI CyTHO OyAeT MPHUIIBAPTOBAHO C MOMOIIBIO
Jar Wi SIKOPEH.

[7] Etre omHAM crioco00M, H3BECTHBIM W3 MPEAMIECTBYIONIETO YPOBHS TEXHHUKH,
KOTOPBIN HCTIONB3YFOT IS PEIICHHUS POOIEMBI 0CAA0YHBIX OTIIOKEHHH B CYTOXOTHOM
KaHalle WM TaBaHW, ABJAECTCA BBIPABHUBAHWE MOPCKOTO JHA, MPU KOTOPOM ILIYT
OYKCHPYIOT 3a IUIaByYWM CPEICTBOM [IJIsi BBIPABHUBAHUS TOJHATHIX YYAacTKOB
OCaZOYHBIX OTIOKEHHUH 0e3 (PaKTHUEeCKOTO YAANCHUS OCAaTOYHBIX OTIOKEHHH C
BOJHOTO JTHA.

[8] Tarxoke OBUTH TIPEANPHHATHI PA3IWYHBIE TOTBITKA CO3JaTh 3€MCHAPSIBI,
KOTOPBIE Pa0OTAOT HA BOAHOM JHE M TIEPEMEIIUBAIOT OCATOYHBIE OTIIOKEHHUS C
MOMOTIBO (hpe3 WITH CTPYH TEKy4eH Cpeasl MO BBICOKAM JABICHHUEM. DTH IIIABYYHE
cpeacTBa MOTYT OBITh ABTOHOMHBIMH IUIABYYHMH CPEICTBaMHU  (HAIMPHUMED,
packpeiTeiMi B GB 2543764 A) mi00 ux MOKET TIHYTh BIOJb BOJHOTO JHA APYTOE
IJIaBy4Yee CpeacTBo, Hampumep, packpeitoe B US2014/0238924 Al. IlnaByuwme

cpenacTsa, padoTarolHe HA BOJHOM JHE, CO3MAI0T YIUIOTHEHHE MEXKIY HIDKHEH
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MOBEPXHOCTHIO 36MCHAPA/Ia M BOJHBIM JHOM, U HCTIOJIb3YIOT OTPHULIATENIbHOE TABIICHHUE
IS BCACHIBAHUS U BBIBEJACHUS 0CATOYHBIX OTIIOKCHHM.

9] AJIbTEpHATUBHBIEC 3€MCHAPAbI, U3BECTHBIC U3 MPEAIIECTBYIOMETO YPOBHA
TEXHUKH, padoTatoT Hax BOAHBIM aHOM. Hampumep, B US 4,127,950 omucana
BCACHIBAIOINAS TOJIOBKA, KOTOPAask BCACHIBAET OCAJOUYHBIE OTIOMKEHUS, MIEPEMENIAHHBIE
C JKHIKOCTHIO, B BEPTHKAIBHO PACIIOJIOKEHHBIA KOPIYC, TMOCIE Yero OTACITbHBIC
ra30BbI€ CTPYH BBITAJKHUBAIOT OCAI0YHBIE OTIIOKEHHUS U3 Kopiyca. Takue 3eMCHAPSIbI
OTIMYAIOTCS OONBINUMH TaOAPUTAMH U HU3KOH CKOPOCTHIO, TTIOCKOJIBKY 00S3aTEITbHO
MAaCCHBHBIN 3aKPBITHIA KOPITYC CO3/IAET OOJIbIIOE COMPOTHBIICHUE TIPH ABWKEHUU. J[1s
TaKUX 3€MCHAPAIOB TakkKe TpeOyeTcs TeKydas cpeja TMoJ TaBICHHEM /IS YCTPOUCTB
HATHETaHUA KUIKOCTH M Ta3a, KOTOPas 3aKauyuBaeTCsA C HABOJAHOTO CYIHA.

[10] CyImecTBYIOT pa3IHUyYHbIE MPOOIEMBI, CBI3aHHBIE C U3BECTHBIMH U3 YPOBHSA
TEXHUKH CIOCOOAMH  TIPOBEJCHHUS  JHOYTIIyOMTENbHBIX pador. Hampumep,
THOYTITyOUTEIbHBIE PAOOTHI C HATHETAHUEM BOJBI TPEOYIOT, YTOOBI BOJA TEKJIA TTOJ
JOEUCTBHUEM CHJIBI TSDKECTH, YTOOBI OYHUCTHTH OOpPA30BaBIIME B3BECh OCAJAOYHBIC
OTJIOKEHHUSA, TO3TOMY OHH MAJONPUTOAHBI B TMPUOPEKHBIX TaBAHAX, B KOTOPBIX
OTCYTCTBYIOT YKJIOHBI. [IpH BhIpaBHHBAHHUH MOPCKOTO JHA OCATIOYHBIE OTIIOKEHHS HE
VAAIAIOT, & TPOCTO Pa3paBHUBAIOT, U OCAJOYHBIE OTIOKEHHS MOTYT IMPOAOIDKATH
HAKaIUIMBaTbCA € TedeHHEeM BpeMeHH. (CaMOXOJHBIE CaMOpasrpysKaroluecs
3€MCHAPSAIBL, XOTA 3a4acTyi0 M 3(PQPEKTUBHBI TIPH OYHCTKE OCATOYHBIX OTIIOKCHHH,
TPEOYIOT CIIENHATEHO TIOCTPOSHHOTO U JTOPOTOCTOAIIETO 0OOPYIOBAHHSA, B TOM YHCIIE
CIICIHAIBHOTO CyJHA ¢ OoNbImuM OyHKepoM. Takoe 00OpyAOBaHHE OTIHYACTCS HE
TOJTIBKO BBICOKOH CTOMMOCTBIO, HO M BBICOKHMH 3aTpaTaMH HAa HKCIDTYaTAIHIO.
JlHOyTITyOHTE ThHBIE PAOOTHI C UCTIOJTE30BAHUEM phIuara rpevidepa u/uimm sKCKaBaTopa
TaKKe ABIIAIOTCS JOPOTOCTOSIIMMH, TIOCKOIBKY TPEOYIOT HCTIOB30BAHHS CTIEUATBHO
MPUCTIOCOOJIEHHOTO CyAHa ¢ OyHKepoM Juis 3a00pa W3BIIEYEHHBIX OCATOYHBIX
OTJIOKEHUH.

[11] [IpumeHeHue 36MCHapPAIOB, pasMemaemMbpIx  Ha BOJTHOM JTHE,
MPOOIEMATHYHO, TIOCKOJIBKY BOJHOE JTHO, HATTPUMED, B TABAHHU, PEAKO OBIBACT POBHBIM
Y COJEP’KUT MHOTO TBEPAOTO MyCOPa, YTO JETAET TAKHE 36MCHAPSAIbI HEMMPAKTUIHBIMU

H JICTKO TMOBPCKAACMBIMH. Mycop, qacTo BOSHI/IKaIOH_[I/Iﬁ Ha BOAHOM AHC B I'aBaHH,



COJIEP’KHT HAUTHI JUIA KPEIUICHUS KOHTCHHEPOB, MPEACTABISAIONIHE COOOU JTHHHBIC
METAJUIMYECKHE INECTHI, KOTOPBIE MAJAI0T ¢ KOHTEHHEPOB BO BPEMA MX MOTIPY3KH U
pasrpy3ku. HaWTel 111 KpemieHus KOHTEMHEPOB MOTYT HAHECTH 3HAYUTEIIbHBIC
MOBPEKJACHUS 3€MCHAPALY, M TOI/Ia MPUXOJUTCS TPATHTh 3HAYUTEIILHOE BpPEMs HA
PEMOHT, TPEXKIE YEM 3€MCHAPA MOKHO OyJET MCIONb30BaTh CHOBA, YTO BJIECYET 3a
COOOM 3HAYUTEIHHBIE PACXO/BI.

[12] JlanHO€ M300pEeTEHHE PemaeT MPOOIeMbI, CBI3aHHBIE ¢ TIPEANICCTBYOIIHAM
YPOBHEM TEXHUKH, TPEIOCTaBIAS YCTPOHCTBA M CIOCOOBI, KOTOPBIE HE TOJBKO
3¢ (eKTUBHBI IIA YJANEHUS OCAJOYHBIX OTIOKEHHUH W3 PANa PA3IUYHBIX THIIOB
BOJHOTO THA, HO U OTHOCUTEIIEHO HEJIOPOTH B SKCILUTyaTallUH.

[13] CormacHO [MaHHOMY H300PETEHHUIO TPEAIATACTCs CIOCOO TPOBEICHUS
THOYTIIyOUTENbHBIX Pa00T, BKIIOYAIOMIMHA: TIOJABEIIMBAHUE YCTPOMCTBA  JUIA
THOYTIyOUTENbHBIX Pa0dOT K IUIAByYeEMY CPEACTBY, NPUYEM YCTPOHCTBO IS
THOYTIIyOUTENbHBIX PadOT COJNEP)KUT. KapKac, YCTPOWCTBO TIEPEMEIIHBAHUA
OCaJOYHBIX OTJIOKEHUM IJIs pa3MEINCHUs HaJ CJIOEM OCaJOYHBIX OTJIOKEHUH Ha
BOJHOM JHE, PUYEM YCTPOMCTBO MEPEMEIIUBAHUA OCATOYHBIX OTIOKEHUHN COAEPKUT
YCTPOMCTBO HATHETAHUS TEKY4E€H CPEIbl U HACOC, BBINOJIHEHHBIA C BO3MOXXHOCTBIO
HArHETaHMA TEKY4YeH CPeJbl Yepe3 YCTPOMCTBO HATHETAHUA TEKYy4YEH CPEIbl, IPU 3TOM
YCTPOMCTBO MNEPEMEIIMBAHUA OCAJOYHBIX OTJIOKEHUH M HACOC YCTAHOBIICHBI
HEMOCPEACTBEHHO HAa KapKace, OTACIBHO YCTPOMCTBO HM3BIICUCHUSA, BBIMOJTHEHHOE C
BO3MOKHOCTBIO TEPEMENICHHS MEPEMEIIAHHBIX OCAJAOYHBIX OTIOKEHUH OT BOIHOTO
AHA W BBIIIE YCTPOWCTBA IS AHOYTIAYOUTEIBHBIX PAaOOT, TPHUYEM YCTPOWUCTBO
W3BIICYCHUS COJEPKUT TPyOONPOBOA W HACOC I TEPEKAYKH TEePeMEIIaHHBIX
OCaZOYHBIX OTIIOKEHHH dYepe3 TpyOOIpPOBOJA, YCTPOWCTBO H3BIIEYEHHUS M HACOC
YCTAHOBIIEHBI Ha KapKace, W COEAUHUTENb AJI1 TOJKIIOYEHHUSA YCTpoMcTBa 1A
THOYTITyOUTETPHBIX PabOT K TUIAByYEeMY CPEJCTBY; Pa3sMENICHHE YCTPOWCTBA IS
THOYTITyOUTENHHBIX PA0OT HAJ BOJHBIM JHOM, HO HE B KOHTAaKTE C BOJHBIM ITHOM,
MOJUIE)KAIIAM ~ JHOYTIYONEHHWI0O  C  YJAJCHHEM  OCAJOYHBIX  OTIIOJKEHHH,
MEPEMEIIMBAHUE  OCAJOYHBIX OTJIOKEHUM C  HKCMOOJNB30BAHWUEM  YCTPOMCTBA
MEPEMEIIUBAHNAA OCAaJOYHBIX OTIOKCHUH, HW3BICYEHHE OCAJOYHBIX OTIOXKEHUH C

HUCITOJIb30BAHUCM yCTpOfICTBa H3BJICUYCHHA, CO3JaHKUC B3BCCH U3BJICUYCHHBIX OCaA0YHbIX
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OTJIO’KEHUH MO/ BOJOW U HAJl YCTPOUCTBOM MEPEMENTUBAHUA OCAJTOYHBIX OTIOKECHHUM,
U TIEPEeMEIIEHHE YCTPOMCTBA A JHOYTIIYOMTEIBHBIX PaOOT MO BOAE, NPUUEM
OCaZ0YHBIE OTJIOKECHHUSA TEPEHOCAT M OCAKIAIOT B CTOPOHE OT JHOYTIyOIsI€MOTO
y4acTKa NOJ IEHUCTBUEM €CTECTBEHHOTO ABMKCHHS BOJIBI.

[14] Cnoco0 cornacHo JaHHOMY HM300PETEHHIO TOAPA3yMEBAECT MOJHATHE
MEPEMENIAHHBIX 0CAT0YHBIX OTIIOKEHUH B 00JIee BBICOKHH BOASHON CTOJIO, B KOTOPOM
€CTECTBEHHOE JIBIKEHHE BOJBI CIIOCOOHO CMBITH OOpPa30BaBIIME B3BECH OCATOYHBIC
OTIIO’)KEHUA. B raBaHu 3TO MOMKET O3HA4YaTh MOJHATHE OCAJOYHBIX OTIOKEHHH Ha
YPOBEHbB BBINIE, Y€M YPOBEHDb MOPCKOTO JTHA 3a TPEIEIaMU TaBaHHU, YTOOBI IPUITHBHBIE
BOJIbI YIATTIIA OCA/I0YHBIE OTIIOKEHHS.

[15] bnaromapst Tomy, 4TO YCTPOHCTBO NI AHOYTIYOUTEIBHBIX padoT paboTaer
Ha/I BOJHBIM JHOM, 3€MCHApsAJ CIOCOOCH MPEeAyIpPEIUTh HETATUBHBIE TOCIEICTBHS,
CBSI3aHHBIE CO MHOTHMH YCTPOWCTBAMH W3 YPOBHS TEXHHKH, IMO3BOJAA H30€XKaTh
3HAYUTEITLHON YaCTH MyCOpa U 00€CTIeunBas BO3MOKHOCTh TIPEO/I0IEBATh HEPOBHOCTH
BOJHOTO JTHA.

[16] M3Bnekaemble 0CaJOYHBIE OTIAOKEHHS MOTYT OBITh JIETKMMH U PHIXJIBIMU, H
B 3TOM CJIy4ae OJHOTO TOJBKO JEHCTBUA YCTPOWCTBA H3BJICUCHHUS MOMKET OBITH
JDOCTATOYHO, YTOOBI BCACBIBATH OCAJOYHBIE OTIOKEHHS B YCTPOHCTBO JUIA
JTHOYTITYOHTENBHBIX PadOT Uil MX U3BJICUYCHHUA, O3 HEOOXOIMMOCTH 3aJeHCTBOBAThH
YCTPOMCTBO MEPEMEITUBAHUA OCATOYHBIX OTIOKCHUN. TeM HE MEHee, eClTi 0CaA0YHbIE
OTJIO’KEHUSA TSDKENbBIE, YITIOTHEHHBIE WIIK HE TIEPEMEIIUBAIOTCS IO JPYTHM MPUYHHAM,
MOJKET OBITh 33ICHCTBOBAHO YCTPOMCTBO MEPEMEIIUBAHUS OCATOYHBIX OTIIOKEHHH.
[17] YCTpo#cTBO 111 AHOYTIAYOUTETBHBIX PA0OT MOJKET HCIOJB30BATH P
Pa3IUYHBIX CPEACTB JJIsl MEPEMENIMBAHUS OCAJOYHBIX OTJIOKEHUN B JOMOJIHEHUE K
YCTPOMCTBY HATHETAHUsA TEKYy4YE€H CpeApl. Y CTPOMCTBO HArHETAHUSA TEKYYEH CpeEnbl
JOTIONTHUTENBHO COAEPKUT HACOC, MPUYEM HACOC HATHETAET TEKYUYyHO Cpely 4epes
YCTPOMCTBO HArHETAaHUA TEKy4Yel cpeAapl B OCaAOUYHBIE OTIOKEHHMA I HX
Pa3phIXJIEHUS MEPE U3BIICYEHUEM. Y CTPOMCTBO HATHETAHUS TEKYUYEH CPEAbl U HACOC
YCTAHOBIIEHBI HAa KapkKace. YCTPOWCTBO HATHETAHUS TEKY4YEeH CpPEabl MOXKET OBIThH
PacloNIO’)KEHO HA HIWKHEH IMOBEPXHOCTH YCTPOMCTBA INMEPEMEIIMBAHMS OCAJOYHBIX

OTJIO’)KEHUH. B 4acTHOCTH, YCTPOWCTBO HATHETAHHS MOJKET COAECPKATh BBIIMYCKHOE



OTBEPCTHE, PACIOJOKEHHOE TAKUM OOpa3oM, UTOOBI BBIBOJUTH TEKYUyIO CPEoy B
HAIIPaBJICHUM BHU3 BO BpPEMs UCIOJB30BAHMA B OCAJAOYHBIX OTJIOKCHHSX,
PAcCTIONOKEHHBIX HA BOAHOM JHE. MOKEeT OBIThb MPEayCMOTPEHO OO0Jee OIHOTO
YCTPOMCTBA HATHETAHUS TEKY4YEH CPEbl, 4 TAKKE MHOMKECTBO YCTPOMCTB HATHETAHMSA
TEKy4eH cpepbl. Y CTPOMCTBO HATHETAHUSA TEKYUEH CPEIbl MOKET COIEPKATh OJIUH WU
HECKOJIBKO TPYOOTIPOBOAOB C MHOKECTBOM BBIITyCKHBIX OTBEPCTHH HJIM MATPyOKOB.
BemyckHble  OTBEpCTHST MOTYT OBITh  PAaBHOMEPHO  pacHpeACNiEHBI  BHOJb
TpyOOTIpOoBO1a. MHOKECTBO TPYOOTIPOBOIOB MOKET OBITh PACTIONOKEHO TTAPAIIIEITEHO
Mo mIMpUHEe Kapkaca. OQWH UK HECKOIBKO TPYyOOTIPOBOIOB MOTYT MPOXOAUTH IO BCEH
mIMpUHE Kapkaca. Mo)keT ObITh TPETyCMOTPEHO MHOKECTBO HACOCOB, C OJHHUM
HACOCOM Ha OJHO YCTPOMCTBO HArHETaHHWsA TEKy4ye€H CpeAbl WM C MHOKECTBOM
YCTPOWCTB HATHETAHUS TEKy4eH cpebl. BBomMMAas Tekydas cpea MOKET OBITh BOJIOMH,
BO3JyXOM WJIM COYETAHUEM MEPBOro M BTOporo. Ecnu Tekydas cpena mpeacTaBiseT
co00# BOAYy, TO TIPEAMOYTHUTENHFHO YCTPOMCTBO HATHETAHUSA TEKY4YEH CPEIbl MOXKET
JOTIOTHUTENFHO COAEPKATh BITyCKHOE OTBEPCTHE, M TIPH UCTIONB30BAHUU BOJA OyIET
BCACBIBATHCA M3 BOJHOM CPEIBI, OKPYKAIOIIEH YCTPOMCTBO IJIA AHOYTITyOHTEIHHBIX
paGoT. B sapyroM BapwaHTE OCYLIECTBIECHHUS TEKy4as CpeJa MOKET MOAAaBaThCA C
MOBEPXHOCTH WM C IUIABYYEr0 CPEICTBA HA YCTPOMCTBO IS JHOYTITyOHTEIbHBIX
padoT.

[18] B 3eMcHapsgax ypoBHS TEXHUKH, MEPEKAUYMBAOIIUX TEKYUYYI CpPEay A
MEPEMENIMBAHASA OCAJOUYHBIX OTIOKEHUH, OOBIYHO HCIIONB3YIOT CTPYH IO/ BBICOKHM
naBlicHUEM. BpICOKOE HaBNIeHHE B YPOBHE TeXHUKH omnpenensercs kak 800-1000 klla
(8-10 Gap). 1 HaoOOpOT, TeKyuas cpena, HarHeTaeMas 3eMCHAPSAAMH COTJIACHO
HACTOSIIIIEMY W300PETEHHUIO, 3aKaYMBACTCS 110 HU3KUM masieHueM (150-200 kIla/1,5-
2 0ap) wim cpeaanmM nasiieHueM (400-500 klla/4-5 Gap). Beuto ycTaHOBIEHO, UYTO
HU3KO€ WJIM CPEIHEE IaBIICHUE SIBISETCS MPEUMYIIECTBOM MEPE BBICOKUM JaBICHUEM
CTPYH, TIOCKONBKY TpeOyeT MEHBIIE PECypCcOB B OTHOIICHHWH IABIIEHHS HAacoca H
WCTIONb30BAHHSA JJIEKTPOIHEPTHH, W S(PPEKTUBHO TEPEMEMIMBAET JIOCTATOYHOE
KOJIMYECTBO OCATOYHBIX OTJIOKCHUH.

[19] VcrpoiictBO AN AHOYTIIyOHWTENBHBIX — pabOT  COAEPIKUT — Kapkac,

MOJJICPKUBAIONIEE YCTPOMCTBO MEPEMEIIMBAHHUA  OCAJOYHBIX OTJIOKEHHH H
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YCTPOUCTBO HW3BJIcUeHUsA. Hactosmiee yCTPOHUCTBO i AHOYTITyOHTEIBHBIX PadOT
padoTaeT HaJl BOJHBIM THOM, HO HE B KOHTAKTE C BOJAHBIM JTHOM, TEM HE MEHEE, KapKac
MOJKET OBITh JOCTATOYHO MPOYHBIM, YTOOBI BBIACP)KMBATH KOHTAKT C BOJHBIM JHOM.
3TO MOKET MPOU30UTH, KOTJA YCTPOUCTBO I JHOYTITy OMTETBHBIX paOOT OITy CKAeTCs
HA MECTO, €CIIA BOJHOE THO HEPOBHOE, HMIIH €CJIH IIJIABYYHUM CPEACTBOM CIIYKHT JIOJKA,
a BOJa, HA KOTOPOH HAXOIUTCA JIOJKA, COBEPIIAET BOTHOOOPA3HBIE KOJICOAHH.

[20] Kapkac Moxer conaepkaTh aMOPTHU3UPYIOIIME CPEACTBA I 3alIUTHI
YCTPOWCTBA T THOYTITyOUTETBHBIX PA0OT MPU CTOJTKHOBEHUH C BOJIHBIM JTHOM W/WITH
MYyCOPOM, KOTOpbIE BO3HHUKAIOT BO BpPEeMs UCNONb30BaHus. Hampumep, kapkac MoKeT
ObITh CHaOKEeH OyepaMu, yCTAHOBIIEHHBIMU HA HIDKHEH TIOBEPXHOCTH KapKaca, HiTH,
B APYrOM BapHaHTE OCYLIECTBJICHHs, MOKET COJEP)KaTh CBEPXMPOYHBIE MOJO3bA AJIA
3aIIMTHI HIDKHEH ITIOBEPXHOCTH KapKaca.

[21] Kapkac MOkeT HIMETB B LIEJIOM IUIOCKOE, TBEPAOE OCHOBAHUE WITH, B IPYTOM
BapPHAHTE OCYIMIECTBICHHA, MOKET OBITh B BHJIE OTKPHITON PaMBbI, TIPEATIOYTUTEIIHHO C
OTKPBITBIM OCHOBaHHEM. Pama Mo)keT ObITh cPOPMHUpPOBAHA M3 METAITMYECKHUX HIIH
TUTACTUKOBBIX TPYOOK vy T.1. Kapkac MOkeT coaepaTh OOKOBBIE TTAHETH, BEPXHIOO
MOBEPXHOCTh, HA KOTOPOM PpACMOJOKEHBI TAKHE 3JIIEMEHTBHI, KakK YCTPOWCTBO
W3BJICYEHUS U YCTPOMCTBO NEPEMEIIMBAHHUA OCAJOYHBIX OTIOKEeHHHU. llepennsas m
3aHASA YaCTH PaMbl MOTYT OBITh «OTKPBITBIMHY», YTO TMO3BOJHMT MPOITyCKATH Yepe3
YCTPOMCTBO JJIS THOYTITyOHTENBHBIX PA0OT TSKENbIE MaTEPHAIIBI U MyCOP, KOTOPHIC B
MPOTHBHOM CITy4ae MOTYT TOBPEIUTh YCTPOWCTBO I THOYTITYOHUTENBHBIX PaOoT.
Kpome Toro, oTkpbiTas pama yMEHbIIAET COMPOTUBJICHUE KapKaca IIPH JABHKEHHUH 110
BOJIE, TEM CAMBIM TIO3BOJISISI IPOBOAMTD JHOYTIYOUTEIBHBIE PAOOTHI OBICTPEE, YEM 3TO
OBLTO OBl BO3MOJKHO TIPH MCTIOJIb30BAHUH 3€MCHAPSAA0B YPOBHA TEXHHUKH.

[22] Kapkac comepskuT pactiosio>keHHbIE IPYT HATIPOTHB JIPyTa OOKOBBIE TTAHETH
W OJHY WM HECKOJIBKO OCHOBHBIX MAaHENEH, PACIOJIOKEHHBIX MapaieIbHO MEXAY
OOKOBBIMH TIAHEIIMH W COCAWHEHHBIX OJHHUM HIIH HECKOJIBKHUMH IOTIEPEYHBIMH
3JIEMEHTAMH.

[23] OguH WIM HECKOJIbKO TMOMEPEYHBIX 3JIEMEHTOB MOTYT COJEPKaTh
YCTPOMCTBO MEPEMELIUBAHUA OCATOYHBIX OTIOXKEHUH, MPUYEM MOCIEIHEE CONEPIKHUT

OJHH HUJIHN HCCKOJIBKO pr60HpOBOI[OB, COACPKAINUX OAWH HUJIM HCCKOJIBKO BBIITYCKOB
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Il HATHETaHUA TEKY4eH Cpeapl, MPU 3TOM YCTPOMCTBO MEPEMEIIUBAHUA OCAJOYHBIX
OTIIO’)KEHUM COEJMHEHO C OJHHMM WM HECKOJBKHUMHM HAacOCaMH;, MPHYEM HACcOC
COCIMHEH C BIIYCKHBIM OTBEPCTHEM TaK, 4YTO TEKy4as CpeJa BCAChIBACTCS W3
OKpPY KaronieH cpeasl 4Yepes3 BIyCKHOE OTBEPCTHE.

[24] JIOmOMHUTETPHO WM B JPYrOM BapHAaHTE OCYIIECTBIICHUS, OJHWH WIIH
HECKOJIBKO TIOTIEPEYHBIX 3JIEMEHTOB MOTYT COJIEP’KaTh YCTPOWCTBO H3BJICUCHUH,
MPHYEM TIOCIIETHEE COACPIKHUT OJUH WM HECKOJIBKO TPYOOIPOBOAOB, COACPIKAIIHX
BIyCKHBIE OTBEPCTHs, B KOTOPbIE BCACHIBAIOTCA IE€PEMEIIAHHBIE OCAJOYHBIC
OTJIO’KEHUSA JIJIsl BBIBEICHUSA, IPUYEM YCTPOHUCTBO U3BIICUEHUS COEMHEHO C OJTHUM HITH
HECKOJIBKHMH HACOCAaMH, KOTOPBIE COEOUHEHBI C TPYOOIPOBOJOM, TIOJHATHIM HA
YCTPOMCTBOM Il JHOYTITYOHTENbHBIX PaOOT M BBIBEICHHUS TEPEMEMIAHHBIX
OCaZOYHBIX OTJIOKEHHWH HAJ HCIOJIb3YEMBIM yCTPOWCTBOM ISl JTHOYTITYOHTEIHHBIX
pador.

[25] OnuH WM HECKOJIBKO TIOTIEPEYHBIX 3JIEMEHTOB MOTYT TAK)Ke MPEACTABIISTh
co00M >keCTKUH oMOpHBIN Opyc. JKecTkHii OmOpHBINA OPyC MOYKET HMETh KOHHYECKYIO
MEPETHIOI KPOMKY, YTOOBI IPOPE3aTh M0OBIE OCAT0YHbIE OTI0KEHHUS, BO3SHUKAIOLIHE
BO BpPEMsI HCIIOIb30BAHUA.

[26] Kapkac Mmoker conepskarh IIOJIO3bsA, COCIMHEHHBIE C  HIKHEH
MOBEPXHOCTHIO OCHOBHBIX W/HJIM OOKOBBIX TMaHenel. [lepenHsas KpoMKa OCHOBHBIX H
OOKOBBIX MAaHEJICH MOXKET OBITh 3aKPYTJICHA, YTOOBI OTKIIOHATH MYCOD.

[27] Ha mepeaHeM KOHIlE yCTPOWCTBA Ui JTHOYTITyOHTEIIBHBIX PabOT MOKET
OBITh TIPETYCMOTPEHO HAMPABIIAIOMIEE YCTPOUCTBO JUIA OTKJIOHEHHS MYycCOpa,
BO3HUKAIOUIETO HAa BOAHOM JAHE. HampaBnsroomuMm yCTPOHUCTBOM MOMKET CIIYKHTh
HETBHBIA YepTaK JJIT OTKIOHEHUS Mycopa JHOO0 BHIMIE, THOO HIKE W/HWIIH B CTOPOHY
OT YCTPOMCTBA JUIsl THOYTIIYOUTENNbHBIX padoT. Hampasmnstomee ycTpOMCTBO MOKET
OBITh BBHIMIOJTHEHO B BHJE PEIIETKH, PACTIONOKEHHOM MO YIJIOM M COCTOSINEH W3
MPYTBEB TS MPOITYCKAHUSA BOJBI, YTOOBI PEIIETKA HE CO3/IaBANIa CIMITKOM OOJBIIOTO
COMPOTHBIIEHHsA, HO NpPEJOTBpallaia IoMaJaHue Mycopa. PenmieTku MOryT HMETh
COOTBETCTBYIOIIMH pa3Mep, YTOOBI MYCOpP, TaKOHM Kak HAUTBl JJIs1 KPEIJICHUS
KOHTEHHEPOB, HE MOT TMOMACTh B YCTPOWUCTBO JUIA AHOYTIAYOUTEIBHBIX Pa0OT JaXe B

OpoaOJIbHOM HAIIpaBJIICHWUH, HO oe3 CO3aaHu:A CIHUIIKOM OOJIBIIIOTO COIMPOTHUBJICHHUA B



Boje. Hampasnatomee ycTpOHCTBO TakKe MOXKET OBITh PACHOJIOKEHO HA BEPXHEH
MOBEPXHOCTH yCTPOUCTBA T THOYTIYOUTENBHBIX Pa0OT AJIA 3alIUTHl BEPXHEH YacTH
YCTPOMCTBA AJISI JHOYTITyOUTENIBHBIX PAa0OT, Ja’Ke €CIM OHO HE MPEAyCMOTPEHO Ha
nepegHed 4YacTH YCTPOWCTBAa Al JHOYINIyOMTeNnbHBIX padoT. Hampasnsaromee
YCTPOMCTBO MOXKET COACPKaTh HAKIOHHBIE CIUIOHNIHBIE IUIACTHHBI. YTIJIOBBIC
CIUTONIHBIE TUTACTUHBI MOTYT PAacTojiaraTbCs Mepe HarHeTaTeIbHBIMU HACOCaAMU.

[28] Ecmu kapkac OTKpBIT, TO €ro 3aaHAA YacTh MOXKET OBITh CHaOXeHa
CMEIIEHHBIMU 3aCJIOHKAMH, KOTOPBIE MOTYT OBITh AePOPMHPYEMBIM MAaTOBBIM
MOKPBITHEM W3 PE3WHBI, TUIACTHKA WM T.IL., YTOOBI YIEP)KHUBATh TEPEMENIAHHBIC
0CaJ0YHbIE OTIIOKEHHS BHY TPH KapKaca WM MO KapKacoM JUId Y JAJICHUs, HO KOTOPbIE
OyAyT OTKIIOHATHCSA TPH BO3HUKHOBEHHH TBEPAOTO MIPEAMETA WITH TIOJT BO3AEHCTBHEM
JABIICHUS.

[29] VYcTpo#icTBO A THOYTIIyOHTENBHBIX PAa0OT MOMKET JOTIOTHHUTENHHO
COJIEp’KaTh KOMIIEHCATOP KA4KH, PACMOJOXKEHHBIM Ha IJIaBy4YeM CPEACTBE, MPUUYEM
KOMIIEHCATOP KAa4YKH TOIAEPKUBAET YCTPOHUCTBO UIA JHOYTIYOHTENBHBIX PadbOT Ha
OJTHOM YPOBHE HaJl BOJHBIM JHOM.

[30] VY CTpoicTBO U3BNIEUEHHA COAEPKUT TPYOOIPOBOJ M HACOC, BBITIOTHEHHBIH
C BO3MOKHOCTBIO IMEPEKAYMBAHMA MNEPEMEIIAHHBIX OCAJOYHBIX OTJIOKECHHHM dYepes
Tpy6onposoa. TpyOompoBoJ MOMKET UMETh IEPBOE OTBEPCTHE, PACIIONIOKEHHOE HA
HIDKHEW TIOBEPXHOCTH YCTPOWCTBA JUIA JHOYTIIYOHMTENBHBIX pPaOOT, W BTOPOE
OTBEPCTHE, PACMONOKEHHOE B CaMOM BBICOKOM TOYKE YCTPOMCTBA  JIA
THOYTIYOUTEIBHBIX PabOT, KOTAa OHO TPHUBEACHO B padouee MOJOXKeHHE. Takoe
PacIoNOKEHHE O00ECTIEYMBACT HAINPABICHHUE IIEPBOTO OTBEPCTHUS B  CTOPOHY
MEPEMEIIAHHBIX OCAJ0YHBIX OTIOKEHUH, a BTOPOE OTBEPCTUE TMOJHATO HA
OTIPEJIEJICHHBIM YPOBEHb, ONarogaps 4eMmy BHIOPOLICHHBIE OCAJO0YHBIE OTIOKCHHS
MOTYT OBITh CMBITBI €CTECTBEHHBIM JBIKEHHEM BOABI BO BPEMS HCTOIH30BAHMA.
[TosTomy pasmep u ¢opma TpyOOompoBoAa OyAyT 3aBHCETH OT €r0 MPEINOIaracMoro
UCTIONBb30BaHMWA. Hampumep, Oonee ATHHHBIA  TPyOONPOBOX MOJMKET  OBITH
NpeayCMOTPEH Ha YCTPOHCTBE AJI JHOYITYOUTEIbHBIX paOOT, MIPEeJHA3HAUYCHHOM IS
WCTIOTIb30BAHMSA B OTHOCHTENBHO TITyOOKOM raBaHH, KOTOPas 3HAYUTEIBHO TIyOsKe, YeM

OKPYXKaromiee MOPCKOE [HO, TPHYEM OCAJOYHBIE OTIOKEHUS JOJDKHBI OBITh
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MEPEHECEHBI HA OTHOCUTENBHO 00JIee BBICOKUH YPOBEHB, YTOOBI 00Pa30BaBIIHE B3BECH
0Ca/I0YHBIE OTIIOKEHHUS MOTIJIH OBITh BEIMBITHI BO BpeMs IPUIIMBA. Ecii sxe ycTporcTBO
OyJeT MCTIONIb30BaThCS Ha MEIKOBOJbE, HAIIPUMED, B KaHAJIE WM TaBaHU HA PEKE, TO
TpyOOTIPOBOJI TOJDKEH OBITH OTHOCHTEIIFHO KOPOYE.

[31] OTtHOCHTENTPHAS BBICOTA TPYOOIIPOBOIA TAKXKE MOXKET OBITh PETYITHPYEMOH.
TpyOompoBoa MOKHO 3aMEHHTH TPyOOTPOBOJAMH PA3HOW JTUHBI WIH JIJTHHA
TPYOONPOBO/Ia MOKET OBITh PETYIHPYEMOM. TPyOOmpPOBOT MOKET OBITh Pa3ABHUKHBIM
WA UIMETh MOJIyJTbHBIE YJTHHHTEIIH, KOTOPBIE MOTYT OBITh ChE€MHBIMHU. Y TOJI HAKITIOHA
TPyOOTIPOBO/Ia OTHOCHTEIBHO YCTPOWCTBA I JHOYTIYOUTEITBHBIX PAa0OT TaKKe
MPEIyCMOTPEH C  BO3MOMKHOCTBIO  PETYJTHPOBKH TaKHM  OOpa3oM, 4YTOOBI
OTPETYJIMPOBaTh OTHOCHUTEIFHYIO BBICOTY TPYOONPOBOAA HAA YCTPOWCTBOM MJIS
THOYTITyOUTETHHBIX PalOT.

[32] ®opma TpyOOTIPOBOAA TAK)KE MOXKET OBITh H3MEHEHA TAKUM 00pa3oM, UTo,
HanpuMmep, OoJiee IMUPOKOE BTOPOE OTBEPCTHE MOXKET PACIPEIEIATH H3BIICUCHHBIC
OCaZI0YHBIE OTIOKEHUA 0OJee MIMPOKO, YeM TMPH OoJiee Y3KOM BTOPOM OTBEPCTHH.
[TosTomy TpyOOTIPOBOA MOKET HMETH (POPMY YCEUEHHOTO KOHYCa, B KOTOPOM BTOPOE
OTBEPCTHE LIUPE MEPBOTO, UM BTOPOE OTBEPCTHE MOXKET ObITh pupneHsiM. Bropoe
OTBEPCTHE MOXKET OBITH Pa3IBOCHO HA JIBA OTBEPCTH.

[33] Hacocer MOryT OBITh CHAaOKE€HBI OJIOKOM THTAHHUS. YKAa3aHHBIH OJIOK
MUTAHUA MOKET OBITh TMPEIyCMOTPEH HA KapKace WM HAa HAJABOJHOM IIIaBYYEM
cpeactee. bnokn mmTaHWA MOTYT OBITh YCTAaHOBJEHBI HA YCTPOWCTBE IS
THOYTTYOUTEIbHBIX PA0OT WM MOTYT OBITh YCTAHOBIIEHBI HAa CYHIECTBYIOLIEM
TIaBy4YE€M CPEICTBE, WM ITUIAByYee CPEACTBO MOKET OBITh TMPHUCTIOCOOTIECHO I
YCTAaHOBKH BCIIOMOTATEIHHOTO CHIIOBOTO arperara i MOJavd 3JIEKTPOIHEPTHH Ha
HACOC WJIM HACOCHI. DIJIEKTPONUTAHHE K HACOCAM MOXKET TMOJABATHCS MO KaOemro ¢
MOBEPXHOCTH. DIJIEKTPOMTUTAHWE MOJKET TOJABATHECS B BHJE JJIEKTPUYECTBA HWIH
THIPABIMYECKOTO JABIICHUS.

[34] YCTpOWCTBO COTJIACHO JAHHOMY HM300PETEHHIO TPEIYyCMOTPEHO ¢
BO3MOJKHOCTBIO OYKCHPOBKH TIO0 BOJHOMY IHY IUIaBYYHUM CPEICTBOM, HAIMPHUMED,
noakoi. Tem He MeHee, B HEKOTOPHIX CHUTYaIMAX IUIABYy4Yee CPEICTBO MOKET OBITH

3aMEHEHO Ha HA3€MHOE TPAHCIIOPTHOE CPEJCTBO, HATPUMED, ECITH JHOYTITyOUTEIbHbIE
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paldoTeI TIpoBOATCS B KaHane. [103ToOMy yCTpOHCTBO AJIA AHOYTIAYOUTENBHBIX PadboT
CHAOKEHO COEAMHMUTENEM M1 MOJKIIOYEHHS YCTPOMCTBA NI JAHOYTITyOMTEIbHBIX
padoT K TPAHCTIOPTHOMY CPEACTBY. Y CTPOMCTBO AJIS THOYTITYyOUTEIIbHBIX PA0OT MOXKET
TAKKE COJEPXKATh JIeOEAKY, KOTOpas MOXKET OBITh YCTAHOBJIEHA HA TPAHCIIOPTHOE
CPEACTBO A MOXBEMA M OIyCKaHWs YCTPOMCTBA U JHOYTIYOHTEIBHBIX padoT B
BO/y. B HEKOTOPBIX BapHaHTaX OCYMIECTBICHHS YCTPOUCTBO IS JHOYTITYOUTETHHBIX
padoT MOKET OBITh CHAOKEHO COOCTBEHHBIMH CPEACTBAMHU CAMOIBHKEHUS.

[35] JlanHoe  m300peTeHHE TAKKE npeajIaracT  yCTPOMCTBO JUTA
THOYTITyOUTETBHBIX PA0OT I pa3MEIEHHUs HaJ BOJHBIM JHOM, HO HE B KOHTAKTE C
BOJIHBIM JTHOM, TIOIEKAIIAM THOYTIYONEHHIO C YIAIIEHHEM OCAJOYHBIX OTIOKEHHUH,
MIPH 3TOM yCTPOWCTBO COJEPKHUT: KapKaC, YCTPOMCTBO MEPEMENIMBAHHSA OCATOUHBIX
OTIIOKEHHH I PAa3MEIIEHHUS HaJ CJIOEM OCAJOYHBIX OTJIOKEHHH Ha BOJHOM [IHE,
MPUYEM YCTPOUCTBO MEPEMEIIUBAHUA OCAJTOYHBIX OTIIOKEHHUU COJEPKUT YCTPOUCTBO
HATHETaHUA TEKy4Yed CpPeapl M HACOC, BBITIOJHEHHBIH C BO3MOYKHOCTHIO HATHETAHUA
TEKy4YeH Cpeabl Yepe3 YCTPOUCTBO HATHETAHUS TEKY4YeH CpEbl, PHYEM YCTPOHUCTBO
NEPEMENIMBAHUA OCATOYHBIX OTI0KEHUHI U HACOC YCTAHOBIIEHBI HA KAPKACe; OTJEIBHO
YCTPOMCTBO  M3BJICYEHUS, BBIMOIHEHHOE C  BO3MOXKHOCTBIO  IEPEMEINEHUS
MEPEMENIAHHBIX OCATOYHBIX OTJIOKEHUH OT BOJHOIO JHA W BBIIE YCTPOMCTBA JUIA
JTHOYTITyOHUTEIBHBIX PA0OT, IPUYEM YCTPOHCTBO MU3BICUECHUSA COAEPIKHUT TPYOOIIPOBOT
W HAcOC, TMPEJIHA3HAYECHHBIM JUI TEPEKaYMBAHUA TEPEMEIIAHHBIX OCATOYHBIX
OTJIOKCHHH dYepe3 TPyOONpPOBOX W CO3/JaHUS B3BECH HW3BICYECHHBIX OCATOYHBIX
OTJIOKEHHH TIOJ BOJOW W B 00Ji€e BBICOKOM BOJSHOM CTOJIO€ BBIIIE yCTPOMCTBA
MEPEMENIMBAHNSA OCAIOYHBIX OTJIOKEHUH, MTPUYEM YCTPOWCTBO W3BJICYEHUS W HACOC
YCTAaHOBJICHBI HA KapKace, W COCOUWHHUTENb i1 TOJKIFOYEHUS YCTPOHCTBA IS
JTHOYTITyOUTETFHBIX Pa0OT K TIABY4YEMY CPEJICTBY.

[36] VYCTpo#icTBO I AHOYTITYOUTEIBHBIX PA0OT MOXKET OBITh TAaKUM, Kak
PACKPBITO B CBSI3H CO CIOCOOOM, TIPEIJIOKEHHBIM B TAHHOM H300PETCHHU.

[37] JlaHHOe M300pEeTEeHHE TAKKE MpEejIaraeT MCIOIb30BAHUE YCTPOMCTBA IS
THOYTIIyOUTENbHBIX PA0OT, KaK PACKPHITO B HACTOSIIEM JOKYMEHTE, MPUYEM
WCTIOTIb30BAHKE BKIIFOYAET: TIOIBEITUBAHIE YCTPONUCTBA AJI THOYTITy OUTENBHBIX pa00T

Haa, HO HC B KOHTAKTC ¢ BOAHBIM JHOM, ITOJJICKAIlIM I[HOYFJIY6J'ICHI’IIO C YAAICHUCM
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OCAZOYHBIX OTJIOKEHHH, HW3BIICYCHUE TIEPEMEIIAHHBIX OCATOYHBIX OTJIOKEHHUH C
HCTIOJb30BAHUEM YCTPOMCTBA M3BJICUEHHUS U OTIOKEHUE M3BICYCHHBIX OCATOYHBIX
OTJIO’KEHUU TIOJT BOAOW U HAJl yCTPOUCTBOM JIJIst AHOYTITYOUTEIBHBIX PadoT.

[38] JUis ydmiero MOHUMaHHUS JaHHOE W300pPETEHHE Temepb OyAeT MOAPOOHO
PACKPBITO TOJNBKO B KAueCTBE NMPUMEPA CO CCBUIKOHW Ha clieayromue (Urypel, Ha
KOTOPBIX:

[39] Ha (ur. 1 TOKa3aHO CXEMATHYEeCKOE H300PAKEHHE YCTPOWCTBA IS
AHOYTITYOUTETHHBIX PA0OT B COOTBETCTBHH C JAHHBIM H300PETCHHEM.

[40] Ha ¢ur. 2a TIOKa3aH CXEMaTHYECKUH BHI B paspese C Topla
ATbTEPHATUBHOTO YCTPOWUCTBA ISl THOYTITyOUTENBHBIX PadoT;

[41] Ha (ur. 2a mMOKa3aH CXEMATHYECKHWH BUJ B pas3pe3e ajJbTePHATHBHOTO
YCTPOWCTBA T THOYTITYOUTEITbHBIX PAaO0T, H300paskeHHOTO Ha ¢urT. 2a;

[42] Ha ¢ur. 2¢ TOKa3aH CXEMATHYECKHUH BHJI B IUIAHE YCTPOMCTBA IS
THOYTIyOUTETBHBIX PaboT, H300paskeHHOTO Ha (ur. 2a u 2b;

[43] Ha ¢ur. 3 TMOKa3aH CXEMATHYECKHWH BHJ TaBaHH W OJWUH W3 BAPHAHTOB
OCYIIECTBIEHUA UCTIONB3YEMOTO YCTPOMCTBA T JHOYTITyOUTEIBHBIX PaloT;

[44] Ha (ur. 4 mokaszaH BUJ CIIEPEIU U CBEPXY B AKCOHOMETPHH YCTPOUCTBA JUIA
JTHOYTITyOHUTEIBHBIX PAOOT B COOTBETCTBHH C JAHHBIM H300PETEHHUEM

[45] Ha ¢ur. 5 moKa3aH BHI C3aJH U CBEPXY B aKCOHOMETPHUH YCTPOUCTBA IS
JTHOYTITyOHTETBHBIX PA00T, H300paKEHHOTO Ha (DHT. 4, B COOTBETCTBHH C HACTOSAIIUM
HW300pETEHUEM ;

[46] Ha ¢ur. 6 MOKa3aH BUJ B aKCOHOMETPUH HIDKHEH MOBEPXHOCTH YCTPOMCTBA
JUTS THOYTJTyOUTEITbHBIX Pa0OT cormacHo ¢ur. 4 u 5;

[47] Ha ¢ur. 7 moka3aH BUA COOKY YCTPOUCTBA ISl THOYTITyOHTENBHBIX PadOT B
COOTBETCTBHH C (pur. 4-6;

[48] Ha ¢ur. 8 TOKA3aH BUJ CTIEPEIH YCTPOUCTBA I JHOYTITy OUTETHHBIX PadOT
B COOTBETCTBHH C ur. 4-7;

[49] Ha ¢ur. 9 OKa3aH BHJ CBEPXY YCTPOHCTBA JJI JTHOYTIYOHUTEIBHBIX PadoT
B COOTBETCTBHH C (pur. 4-8.

[50] Ha ¢ur. 10 mokazaH BUA CHEpPEeId IPYroro MpUMeEpa YCTPOWCTBA ISt

THOYTITyOUTETBHBIX PA0OT B COOTBETCTBHH C TAHHBIM H300PETCHHEM;
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[51] Ha ¢ur. 11 mokazaH BUI B pa3pe3e YCTpOHCTBA Ui AHOYTITyOUTEIHHBIX
padoT, nzoOpaskeHHoro Ha ¢ur. 10; u

[52] Ha (ur. 12 moka3aH BUJ CTIEPEIH U CBEPXY B AKCOHOMETPHH YCTPOUCTBA IJIS
JTHOYTITyOHTEIBHBIX padoT, u300paxkeHHoro Ha ¢ur. 10 u 11.

[63] Ha ¢ur. 1 moka3aHo cxeMaTHYecKOe H300pa)KEHHE YCTPOMCTBA I
THOYTIyOMTEIbHBIX PadOT, B HEJAOM 0003HaueHHOro mosmmmed 100, mis
WCIIOJTb30BAHHUS B CIIOCOOE COTJIACHO JaHHOMY H300peTeHHto. YctpoucTso 100 mms
JTHOYTITyOUTETFHBIX PA0OT COMEPIKHUT KapKac, B MEJI0M 0003Ha4YeHHBIN Tto3utuei 110,
YCTPOMCTBO W3BIICUYEHHUSA, COCTOSAIIEE W3 TPYOONPOBOAA, B ILIEIOM OOO3HAYCHHOTO
nozunment 120, u Hacoca 130, yCcTpOHCTBO NMEpEMEIIUBAHUS OCAJ0YHBIX OTIOKEHHM, B
1eJI0M 0003HaueHHOoe no3uirent 140, Hacoc 150 u coeunauTensb 160 1151 MOAKITFOYSHHS
ycTpoiictBa 100 ans mHOYTITyOHUTENFHBIX PadOT K IDIaBYyYeMYy CPEACTBY. Y CTPOMCTBO
U JHOYTITYOUTENBHBIX pabOT MpeIHA3HAYECHO IS PA3MEIIECHHS HAJ BOJHBIM JHOM U
HE B KOHTAaKTE C BOJHBIM JHOM, Ha KOTOPOM HAaXOAATCA OCAJA0YHBIE OTIIOKEHUA,
KOTOPBIE HEOOXOIUMO yAAMHUTh. 3aTEM OCAI0YHBIE OTIIOKEHUA YIAIAIOT yCTPOUCTBOM
W3BIICYEHUS, PACTIONOKEHHOM HaJ ycTpoiictBoM 100 nst mHOYTITyOUTENBHBIX padoT,
MOCTIe Yero OHM TMOMaNalT B Oojiee BBICOKMH BOJAHOM cton0O. Ilocne m3BneuyeHus
YCTPOMCTBOM M3BJICUYCHHsA MEPEMEIIAHHBIE OCAAOYHBIE OTJIOKECHHS BBIMBIBAIOTCS
€CTECTBECHHBIM JBIKCHUEM BOJBI, TAKUM KaK JIBWKCHHUE NPUIMBOB M OTIIMBOB WIIU
TECYECHHUE PEKH.

[54] Ha ¢urypax 2a - 2¢ mokaszas apyrod BapHaHT OCYIIECTBICHHS YCTPONCTBA
JUTS THOYTIYOUTENBHBIX PAOOT, B 1eitoM 0003HaueHHOTO TTo3uted 200. Y cTporcTBO
200 nams AHOYTIIYOWTENTBHBIX PAbOT COAEPIKHT Kapkac, B IEIOM 0003HAYCHHBIH
nozurmei 210. Kapkac 210 umeeT B 1Ie10M TPAMOYTOJTBHYIO (POPMYy OCHOBAHHSA, KaK
nmokasaHo Ha ¢wur. 2c. Kapkac 210 uMeeT mepeaHION0 IMHHYIO TOBEPXHOCTH 211,
3aJTHIOK0 JUTHHHYIO0 TOBEPXHOCTHh 212, GOKOBBIe TOBepxHOCTH 213, 214, BEpXHIOKO
MOBEPXHOCTH 215 m HWKHIO MmoBepxHOCTh 216. Kak Hambomee 4eTkO mMoKa3aHO Ha
¢wur. 2a, yriioBO# CTHIK IEPETHEN JITMHHON OBEPXHOCTH 211 1 HWKHEH MOBEPXHOCTH
216 cxomeH I TMOMYYEHUs HAKJIOHHOW MOBEPXHOCTH 217 Takum 00pa3om, 4TOOBI

nepeaHssa MOBEPXHOCTH 211 BpICTyIama 10 OTHOIIEHHUIO K HIDKHEH IMMOBEPXHOCTH 2 16.
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[55] Ha BepxHel moBepxHOCTH 215 yCTaHOBIIEH HAarHeTatelbHbIA Hacoc 220.
HarnerarenpHbit Hacoc 220 B3aUMOACUCTBYET Y€peE3 TEKYUYIO CPEAy ¢ MHOXKECTBOM
YCTPOUCTB HATHETAHUS TEKy4YeH Cpeabl, B IEIOM OOO3HAYEHHBIX MO3HIHeH 218,
BBIIIOJIHEHHBIX C BO3MOXKHOCTBIO HArHETAHUS TEKY4YeH Cpeapl MOJA HIKHIOK
MOBEPXHOCTh 216. YCTpOWCTBA HArHETAHUA TEKYy4eH Cpeabl PaCIONOKEHBI BIOJb
mHBL Kapkaca 210 mMexay OOKOBBIMH MOBEPXHOCTAMH 213, 214 u BBITIOJHEHBI C
BO3MOKHOCTBIO HArHETaHUSA TEKy4Yed CpeAbl B OCAJOYHBIC OTIOKEHHA I HUX
nepeMemmBanusA. Y CTpodcTBa 218 HarHeTaHUs TEKyded Cpeabl MOTYT OBITh
PacmoJIOKEHBI HA OJHOM JIMHUM, MPUMBIKAIOMIECH K HAKIOHHOW MOBEPXHOCTH 217.
Kapkac 210 sBnsgercs mo CymECTBY MHOJBIM M COACPKHT TpyOomposox 219 or
HarHeTaTenpHOro Hacoca 220 k ycrpoucTBaM 218 HarHeTaHuss TEKy4YeW CPEJBbL.
HarnerarensHsiii Hacoc 220 TOMOTHUATENBHO COACPKUT BIyCKHOE OTBEpCTHE 221 nyis
BCACBIBAHUS BOJABI M3 OKPYKAIOIIEH Cpeapl BO BPEMs HCIOJB30BAaHUA IEpPE ¢
MMPOKAYKOM 4epe3 ycTpoucTsa 218 HarHeTanus TekydeH cpenpl. B maHHOM ciydae
TEKy4as CpeJia MPeACTaBIIAET COOOH BOAY, HO B APYTHX BAPHAHTAX OCYIIECTBIICHHUS OHA
MOJKET OBITh BO3LyXOM HJIM CMECHIO BO3/IyXa M BOABL. TEKyUyr0 Cpeay, 0COOCHHO €CIH
B €€ COCTaB BXOJUT BO3LyX, MOXKHO 3aKa4UBATh C IIOBEPXHOCTH.

[56] Ha kapkace 210 ycTaHOBIEH HacOoC YCTPOMCTBA HW3BIICYCHHsA, B LEIOM
o6o3HaueHHbI mosunmert 230. Hacoc 230 ycrpoiicTBa WU3BICYEHHSA COICPIKHT
BIyCKHOE OoTBepcTre 231 a1t 3a00pa BOABI M MEPEMEIIIAHHBIX OCATOYHBIX OTI0KEHUM
W3 OKPY’KalOIIEH Cpeabl BO BpPeMs HCIOIB30BAHMS, HUX 3aTEM OTKAYUBAIOT YEpe3
BBIITYCKHOE OTBEPCTHE, COCTOAIMUH M3 TPyOOINpPoOBOIa, B LEIOM OOO3HAYEHHOTO
no3uiued 240. TpyOGomposoa 240 B meIOM COACPKUT TPyOy, UMEOMmyio (opmy
YCEUEHHOTO KOHYCa, XOTA B JIPYrOM BAapHAHTE OCYIIECTBICHUS MOJKET OBITH TIO
CYLIECTBY LMIHHAPHYECKAM WM UMETHh PU(ICHBIA HIH Pa3IBOCHHBIA THUCTATBHBINA
KOHEI[ 71 60JIee IMHUPOKOTO pacTpeeNieHHs] 0CAI0UHBIX OTIOKEHHN. TeKyJas cpena,
BcachlBacMas 4epe3 BIyCKHoe oTBepcTHe 231 Hacoca 230 ycTpoWcTBa HArHETAHMA,
BBIBOJUTCS Yepe3 TpyOomposoa 240. X0Ts 3TO HE MOKA3aHO, HATHETATETBHBIA HACOC
220 m Hacoc 230 ycTpOMCTBA U3BICUYECHUS MOIYYAtOT IMTAHUE OT HCTOYHUKA ITUTAHUS,
BBITIOJTHEHHOTO C BO3MOKHOCTBIO YCTAHOBKH Ha ycTpoucTse 200, Wiau mo kademo ¢

MOBEPXHOCTH.
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[57] Harnerarensnbii Hacoc 220 u Hacoc 230 yCTpOMCTBA M3BIICYECHUS MOTYT
MPUKPEIUIATHCA Pa3bEMHBIM KPEIUIEHUEM K Kapkacy 210. B mpouecce skcmutyaTanuu
HACOChI MOTYT OBITh MOBPEXKACHBI MOABOAHBIM MYyCOPOM, HAaIpUMEpP, HAUTaAMH IS
KpEIUIEHHsA KOHTEUHEPOB, IO3TOMY, €CJIM OHH OCHAILECHBI PA3bEMHBIM KPETUICHUEM, HX
MOKHO 3aMEHHMTh B Clly4ace IOBPEKACHUS M HEBO3MOXKHOCTH PEMOHTA BO BpPEMs
THOYTIIYyOMTEIBHBIX PadOT. 3a CUET 3TOr0 MOKHO TPEIYNPEIHTh HETaTHBHBIC
MOCJEACTBUS MTPOCTOA.

[58] [Tonmo3bst 250 pacmonoKeHbI TAPAILIEIEHO BIOJIb OOKOBBIX KPOMOK HIDKHEH
nosepxHocTH 216 kapkaca 210. [Tono3pa 250 mpUKpENIEHbI K HKHEN OBEPXHOCTH
216 xapkaca 210 ¢ momompo ynopoB 251, KOTOphIE COAEPKAT aMOPTH3ATOPHI (HE
nokasano). [Tono3es 250 u amopTr3aTopsl 3amumaroT kapkac 210, ecou kapkac 210
CIIy4allHO COIPHKACAaeTCsd C BOJHBIM JHOM BO BPEMS HCNONB30BaHuA. B apyrom
BAPHAHTE OCYHIECTBICHHUA YIOPHI MOTYT OBITh CIUIOIIHBIMH H HE COJEPKaTh
aMOPTHU3aTOPOB.

[59] Hamnpasmsaronmee ycTpouctso 260 IPUKPEINICHO K MEPEIHEH JIITMHHOU
NoBepXHOCTH 211 nand OTKIOHEHMA MyCOpa, KOTOPBIM MOMKET BO3HHUKHYTh U
KOHTAKTHPOBATh C YCTPOWCTBOM I JHOYTIIyOUTENBbHBIX PabOT BO BpPEMS €ro
OYKCHPOBKH IO BOJIE BO BPEMS HUCTIOJIb30BAHMA.

[60] Ha nmepenneit kxpomke kapkaca 210 mpexycMmoTpen coegunutens 270 s
MOAKITFOUeHUsA yeTporicTBa 200 1715 THOYTITyOUTEIBHBIX PA0OT K IJIaBy4YeMy CPEICTRY.
[61] Ha ¢wurype 3 mokasaH cxeMaTHYeCKWH BHJ COOKY TraBaHH, B IIEIIOM
00o3HaYeHHOM mo3uIHen 300, comeprkamed y4acTOK 3eMJTH, B TIEJIOM 0003HAYCHHBIN
no3urmer 310, U CTeHy raBaHH, B IEJIOM 0003HA4YECHHYIO mo3ummed 320, B KOTOPOM
HAXOJUTCS MOPCKas BOJA, B IejoM oOo3HaueHHas mosummed 330. J[Ho 340 raBaHu
AMEET PACIOJOKEHHBIA HAaJ HUM CJIOM OCAJAOYHBIX OTIOKeHUH 350, KOTOPBIM
MONEKUT JHOYTIAyOneHuro. C nmpyrod cTOpoHbI CTeHBI 320 TaBaHH HAXOIUTCS
OTKPBITOE MOpPE, H, KaK MOKa3aHo Ha ¢ur. 3, Mopckoe JHO 390 OTHOCUTEIIHHO BHIIIE,
yeM aHO 340 raBanu. [IpunuBHBIE BOJBI MOTYT BXOJHWTh B TABaHb U BBIXOJAUTH U3 HEE,
TEM HE MEHEE, U3-32 OTHOCUTEIIBHOU Pa3HULIBI B BbICOTE 1HA 340 raBaHu M MOPCKOTO
nHa 390 ocamounbie oTnokeHusa 350 Ha aHEe 340 raBaHM HE MOTYT CMBIBATHCS, JAXKE

CCJIM OHH TICPEMCIIIAHBI.
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[62] VYerpoiictBo 200 anst AHOYTITyOUTENBHBIX Pa0OT, KaK PACKPHITO B YACTH
¢ur. 2a - 2c¢, pa3MEIAOT HAJ CIIOEM OCAIOYHBIX OTIOKEHHUH 350, HO HE B KOHTAKTE C
HuM. YctpoiictBo 200 myia AHOYTIIyOMTENbHBIX PadOT OyKCHPYIOT Haja aHoMm 340
raBaHH M HAJ CJIOEM OCaJO4YHBIX OTIOKEHUM 350 moakoit 360, ABWXKyHIEHCA IO
noBepxHOCcTH 330 BoAbL Jlomka comepkuT nedeaky u Tpoc 370, KOTOPBIH MPUKPETUIEH
K coemuHuTemo 270 ycrporicTBa 200 ayist HOYTIAYOUTEIFHBIX Pa0OT HE TOJBKO IS
MoTbeMa W OIMyCKaHus yctpoicTsa 200 Mg AHOYTITyOHTEIBHBIX PadOT B BOAY, HO H
s OyKCHpPOBKH ycTpoicTBa 200 It THOYTITYOHUTENBHBIX PaOOT BAOIL CIIOS
ocanouHbX otnoxenui 350. B atom Bapuante ocymecTBieHus OOk muTanusa 380
PaCTOJIO’KEH HA TIOBEPXHOCTH JIOAKH 360 s oOecriedeHuss MUTaHUS HacocoB 220 u
230, pacnonoxeHHbIX Ha ycTporcTtBe 200, XOTA B APYTUX BaPUAHTAX OCYIIECTBICHUS
JTOAKA MOKET OBITh OCHAIIEHA BCIIOMOTATEIBHBIM CHIIOBBIM arperatoMm, KOTOPBIH
MOKET HEMOCPEACTBEHHO MUTaTh HAcOoChl 220 u 230.

[63] [Ipu wcmomp3oBaHuu ycTporcTBO 200 A7 OHOYTIAYOHTENBHBIX PadoOT
OIyCKAIOT C JIOAKH HA CJIIOH OCaJ0YHBIX OTIIONKEHUU 350, pacronoKeHHBIM HAJl THOM
340 raBamm, ¢ momombro neOeaku 370. HarmerarempHsiii Hacoc 220 paboraer
Onarogaps yCTpOMCTBY yIIpaBJIeHHA (HE MTOKa3aHo) ¥ OnoKy nmuTanus 380, u HarHeTaeT
Boay 330 uepes BryckHoe oTBepcTre 221 u3 raBanu 300 B TpyOonposoa 219 B kopmyce
210 u HapyKy 4yepe3 ycTporcTBa 218 HarHeTaHUA TEKYy4eH CPEIbl, PaCIIOIOKEHHBIE HA
HIWKHEHN oBepxXHOCTH 216 kopmyca 220, nys mepeMeMBaHusa 0CaJ0YHbIX OTI0KEHUM
350. HarHeTaHnue BOJBI B CJIOW OCATOYHBIX OTIOXKEHHUHN 350 MPUBOAUT K YMEHBIICHUIO
IJIOTHOCTH OCAJO0YHBIX OTJIOKEHHH, a TAKXKE K PA3PBIXJICHUIO OCEBIIUX OCATOYHBIX
otnokeHui 350. 3atem Hacoc 230 yCTpOHCTBA U3BIICYEHUS BCACHIBAET PA3PBIXJICHHBIE
ocagouHbie OTHOkeHUA 340 uyepe3 BIycKHOE OTBEpPCTHE 231 M BBIBOAUT OCAT0YHBIE
OTJIO’KEHUS, KaK TIOKa3aHo B o0j1ake 400, Ha ypoBHE, KOTOPBIH BHITIE YPOBHSI MOPCKOTO
aHa 390. [TockompKy TiepeMemmanHbie ocaaounble oTnokeHus 400 HaxoasaTes B Oomee
BBICOKOM BOJITHOM CTOJIOE, YeM Mopckoe aHO 390, mpunmsHas Boga 330, BXoasmias B
rasanb 300 W BBIXOHAIAS W3 HEE, CIIOCOOHA W3BJICYb BBIOpomeHHBIH ciou 400
0CaI0YHBIX OTJIIOKEHHH U OTJIIOKUTH €T0 B CTOPOHE OT FaBaHMU.

[64] Ha ¢purypax 4 - 9 mokazan Apyroi BApUaHT OCYIIECTBICHUSA YCTPONCTBA IS

THOYTIIyOUTEIbHBIX PA0OT, B 1IeNIOM 0003Ha4YeHHOTO To3uimed 500. 310 yCcTpOHCTBO
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500 myis AHOYTITYOUTETBHBIX PA0OT MOKET OBITH UCIIOJIB30BAHO B CIIOCOOE COTIIACHO
JAHHOMY M300pETEHHIO W TaK, KaK PACKPBITO BHIME CO CCBUIKOW Ha (urypy 3.
VerpoiictBo 500 past AHOYTITyOHUTENBHBIX PabOT COAEP)KHUT KapKac, COJEpIKaIiui
pamy, B 1ienoM o0Oo3HayeHHyr0 mosmiuei 510. Pama 510 comepsKHT HECKOIBKO
CTPYKTYpPOOOPa3yIONIMX KOMIIOHEHTOB, PACIIONOKEHHBIX MAPAIIIETBHO APYT APYTY U
MOJAJICPKUBACMBIX MOMEPEYHBIMU 3JIEMEHTaMH. [IpeumMmymecTBoM ABISETCA TO, 4YTO
pamMa TMpoYyHas U MOXKET BBIACPKUBATH KOHTAKT C BOJHBIM JHOM M C TOJBOJHBIM
MycopoM. KpoMe Toro, «OTKpbITas» KOHCTPYKLMS PaMbl CHHKAECT COMPOTUBIICHUE B
BOJE.

[65] CTpyKTYypOoOOpasyromue KOMIIOHEHTBI ~ PaMbl 510 BKJTFOYAIOT
PacTOJIO’KEHHBIE PYT HAMTPOTHB APyTa OOKOBBIE MaHemr 520 u ocHoBHBIEC TaHeH 530.
OcHoBHbple maHenu 530 pacmonOKEHbI HA OJAMHAKOBOM PACCTOSHUM MEXKIY
PaACTOJIOKEHHBIMH JIPYT HAMPOTHB Apyra OOKOBHIMH TaHesiMu 520 W HUMEIOT IO
CYHIECTBY Ty e (opMy, YTO M PACIIOJIO’KEHHBIE JPYT HAMPOTUB JApPyra OOKOBBIE
nanemy 520. bokoseie nanenu 520 u ocHOBHBIE naHenH 530 COeAUHEHBI TOTIEPEYHBIM
snemMeHTOM 540, pacmonoKeHHBIM TOJ OOKOBBIMH mMaHeNnssMU 520 W OCHOBHBIMH
ma”HemsiMu 530 U OpHEHTHPOBAHHBIM BJOJb MEPEAHEH CTOPOHBI, U €IIE OJHUM
MOTIEPEYHBIM 3JIeMEHTOM 550, pacmoyio’KeHHbIM TOJ OOKOBBIMH mHaHensiMu 520 u
OCHOBHBIMHU MaHeIMH 530 M OPUEHTHUPOBAHHBIM BJOJb 3aAHEH CTOpPOHBL. HrokHsas
MOBEPXHOCTh OCHOBHBIX maHened 530 M pacmoyioKEHHBIX APYT HAMpPOTHB JApyra
OOKOBBIX TlaHeseH 520 COAEPIKUT TOJIO3bs, B IEJIOM 0003HAYEHHBIE MO3UIed S560.
[Tonmo3est 560 mpemycMOTpeHsl A 3amuThl pambl 510 B ciyyae BOZHUKHOBEHHS U
KOHTAaKTa ¢ BOAHBIM JTHOM BO BpEMs MCIOJIb30BAHUA.

[66] YerpoiictBo 500 mis AHOYTITyOHWTENBHBIX PA0OT CHAOKEHO YCTPOWCTBOM
HArHETAaHUA TEKYUYEH CPEABI ISl HATHETAHUS TEKYUYEH CPEIBI B OCAJ0YHBIE OTIOKCHUS
HAa BOJHOM JHE C IIENIBI0 MX TEPEMEINUBAHUSA W/HIH Pa30aBIeHHUS. Y CTPOWCTBO
HaTHETaHWA COJEP)KHT TApy HATHETATEIIbHBIX HACOCOB, B LEJIOM O0OO3HAYEHHBIX
no3urmen 570, KOTOPBIE PACTIONOKEHBI B PABHBIX TOJOKEHHUIX TI0 00€ CTOPOHBI PAMBI
510, mpu 3TOM HarHeTaTeNbHbBIE HACOCHI 570 coaep:KaT BIyCKHBIE OTBEPCTHA, B LIEJIOM
oOo3HaueHHble Tmo3uimed 580, B BHAE TPYOONPOBOAOB, BBIXOIAIIHUX OT

HarHETaTEeNbHBIX HAcocOoB 570 M MPUNOAHATHIX HaA ypoBHEM pambl 510, uTOOBI
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BCACBIBATh BOAY M3 OKPY’KAOLICH CPEIBL JJIsl HATHETAHUA B OCAJOYHBIE OTIOKEHHS.
Bnyckusie otBepctust 580 mpumomHAThl Han pamoid 510, 4ToOBI HE BCACHIBAThH
OCaZlOYHBIE OTJIOKEHHUA, KOTOpble OBUIM BBIOpOHIEHBI ycTpoiictBoM 500 nns
JTHOYTIYOHTENbHBIX paboT. YcTpoiicTBAa HATHETAHHSA TaKXKE COAEPKAT Tapy
BBIITyCKHBIX OTBEPCTUH TEKy4eH Cpeapl, B IETOM OOO3HAYEHHBIX Mo3uimen 590.
Bemyckabie otBepetrs 590 TeKyder cpebl coAepiKaT mapy napamiebHbix Tpyo 600,
610, mpoxomAmMX MEKAy BEPXHUMH IEPEAHUMH YTIIAMH PACIOJOKECHHBIX APYT
HaNPOTHB JIpyra OOKOBBIX maHenew 520 ¥ MeXay CepeJuHaAMH BEPXHHX KPOMOK
00KOBBIX TTaHeNeH 520, pacTON0KEHHBIX APYT HAMMPOTUB ApyTa. OcHOBHBIE TaHemu 530
TaKKe COETUHEHBI ¢ mapamiensHbiMu TpyOoamu 600 u 610. Kaxmas u3 tpy6 600, 610
COJEPKUT CEPHIO HATIPABJIEHHBIX BHHU3 NMATPYOKOB 620, yepe3 KOTOPhIE TeKydas cpesa
HArHETaeTCsd B OCAJOYHBIE OTIIOKCHHUS BO BpPEMs HCIONB30BAHMA. MeEXIy KaKIOH
0okoBo#M manenbro 520 W/unu OCHOBHOH MaHenbro 530 mpexycMOTpEeHo ABa maTpyOKa
620, XOTS 3TO KOJIMYECTBO MOKET OBITh YBEIMYECHO MM YMEHBIIEHO COOTBETCTBEHHO.
Kaxnas n3 mapammensaeix pyo 600 u 610 B3aUMOAECHCTBYET MOCPEACTBOM TEKyUeH
Cpebl ¢ HAarHETATEIbHBIM HacocoM 570 yepe3 TpyOOTpOBOIBI, B LIEOM 0003HAYECHHBIE
nozunuent 630.

[67] YerpotrictBo 500 1t THOYTITYOHTENBHBIX PA0OT JOTIOTHATETBHO COAEPIKHT
YCTPOWCTBO H3BJICYEHHUS, B LEIOM 0003HAYEHHOE TO3HLMer 640, KOTOpOe COAEPIKUT
Hacoc 650 ycTpoWcTBa M3BICYEHHS, KOTOPBIM BO BPEMs HMCIOJIb30BAHUS BCACHIBACT
MEPEMEIIAHHBIE OCAJAOYHBIE OTIIOKEHUA C HWKHEH MMOBEPXHOCTH pambel 510 u
OTKITQJBIBAET MX BOAIHOM CTOJOE BBINIE YPOBHA ycTpodictBa 500  ms
THOYTITyOUTETBHBIX PabOT. YCTpoiicTBO 640 HM3BIICUEHHUS TOTOTHHTEIFHO COIACPIKUT
TpyOy 660, KOTOpast pacmojio’keHa MEKITy OOKOBBIMH MaHEsAMH 520 B UX BEPXHEM
3aJHEM YTy, OOecreynBas TeM CaMbIM JOTIOTHHUTEIBHYIO OMopy 1t pamsl 510, a
TpyOa 660 yCcTpoWCcTBa H3BJICUECHUS COCIUHEHA TAKKE C PACIOJIOKEHHBIMH Ha
OJWHAKOBOM PAacCTOSTHUM OCHOBHBIMH maHemsMu 530. Tpyba ycrtpoiictBa 660
W3BJICYCHUS COACPKUT CEPHIO HAIPABICHHBIX BHU3 OTBEPCTHH 670, B KOTOpBIE BO
BpEMS HCIONb30BAHUS BCACBIBAIOTCA IEPEMEIIAHHBIE OCAT0YHbIE OTIOXKEHHUS. OT
Hacoca 650 ycTpoiicTBa H3BIEYEHHA BBIXOAHUT TpyOompoBoa 680 ycTpoiicTBa

W3BJICYCHUS, KOTOPBIM IPOXOAUT BBINIC BIIYCKHBIX OTBepcTHH 580 ycTpoucTBa
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HarHetanua. Hacoc 650 yctpoiicTBa HarHetaHuss u TpyOompoBoasl 680 HaaeKHO
npukperieHsl Kk pame 510. Bo Bpems HCHOJIB30BaHUA NEPEMELIAHHBIE OCAAOYHBIC
OTJIOKEHHA 3aKa4YMUBaIOT B OTBepCcTHs 670, pacmoioskeHHbIE Ha TpyOe 660 ycTpoiicTBa
W3BJICUYCHUS, C BCACBIBAHUEM B Hacoc 650 yCcTpoiCTBA U3BICUCHHUSA, C MTOCIEIYIOMIHNM
BBIBOIOM 4epe3 TpyOorpoBo 680 yCTpoNUCTBA U3BICUEHHS.

[68] Pama 510 u uHar"erartejpHblE HAcOCHl 570 3amMIneHbl OT ITOABOIHOTO
MyCOpa HAIpPaBIHIIONIUM YCTPOMCTBOM B BHAE pemeTok 690, KOTOpbIE MIAPHUPHO
3aKpETUIeHBl Ha BEPXHEH 3aaHeH YacTH pamsbl 510 U UMEIOT CKOMEHHYIO (OpMy TS
OTKJIOHEHHUS MYyCOpa, BO3HHUKAKOIETOo B Bojae Haa pamod 510. Ilepennme KpoMku
PACTIONOKEHHBIX IPYT HAMPOTHB JIpyra OOKOBBIX maHened 520 U OCHOBHBIX TAHENIEH
530 Takke 3aKpyTACHBI, YTOOBI OTKJIOHATH MyCOpP JTHOO BBIIIE, THOO HIbKE pamsl 510.
Pemetkn 690 ycTaHOBIIEHBI MIAPHUPHO TAaK, YTOOBI OOECTIEYHMBATH BO3MOJKHOCTD
00CITy’)KHBaHHS HATHETATEIHHBIX HACOCOB M TPYOOIIPOBOIOB.

[69] Bnonb 3aaHen yactu pamel 510 Mexxay Kakaou OCHOBHOM maHenbro 530 u
00KkoBOM MaHenb0 520 pacmoiokeHsl yIpyro aedopmupyembie muThl 700, KOTOpPBIE
MOTYT OBITh U3TOTOBJICHBI U3 PE3UHBL, IAacTUKA U T.11. [lmuter 700 mpoxoasaT BHU3 OT
BEPXHEH 4acTu pambl 510, r1e OHU COETMHEHBI C PAMOM, K HIKHEN YacTy pambl 510, u
TAaKAM O0OpPa30M 3aKpPBIBAIOT OTKPBITYIO 3aaHIO0 4acTh pambl 510. Ilmuater 700
MPEIHA3HAYEHBl I YIEP’KaHHUA MEPEMEINAHHBIX OCAJOYHBIX OTIOKCHHM BHYTpH
pamsbl 510, yT0OBI 00ECTICYHTh BO3MOKHOCTHh WX HM3BJICUCHHA 4epe3 oTBepcTHs 670
YCTpPOMCTBA U3BICYEHUA. TeM HE MEHEe, €ClIH B paMe 510 COAEPKUTCS CAUIMIKOM MHOTO
OCAJ0YHBIX OTJIOKECHHMM, TaK 4TO JABJIICHHME BHYTPH paMbl BO3pacTacT [0
OTIPECIIEHHOTO TIPE/IeIIa, WITH €CJTH B pamy 510 momamaet 00bEKT, TAKOW KaK HAUT JJIs
KpETUTEHUs] KOHTEHHEPOB WITH JIPYTOU THKENBIH MyCOp, 3TOTO OYJAET AOCTATOYHO IS
nepopmanmu utT 700 B CTOPOHY OT paMbl 510, 4T0OBI 00ECTICUHTh BO3MOKHOCTH
BBIOpOCA M30BITKA OCATOYHBIX OTIOKEHUH WM MycOopa U3 3aHeH yacT pamsl 510.
[70] VYerpoiictBo 500 mms IHOYTITyOWTENBHBIX PAaOOT KPEMAT K IUIABYYEMY
CPEACTBY C TOMOLIbI0 HaOopa TpocoB. Uerblpe Tpoca, B IEeTOM 00O3HAYECHHBIC
no3uumen 710, moacoenwHEHbl K coenuHUTENAM Ha pame 510 okomo Hacoca
YCTPOMCTBA AJIS U3BJICUEHHUS U OOBEIUHAIOTCS B OJUH TPOC (HE TIOKA3aHO), KOTOPHIH

MOJICOCAMHEH K JIEOCIKE B 33JHCH YaCTH TUIABYYETO CPEJCTBA (TAKXKE HE MOKA3aHO).
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Otor Tpoc 710 uUCHONB3YIOT [ TMOABEMA M OIYCKAaHUSA YCTPOMCTBA IS
JTHOYTITyOUTEIBHBIX PA0OT BO BPEMs UCTIOIB30BAHMSA U JJIS OTIPEIETICHHA €T0 TITyOUHBI
B Bojie. JlOomOMHUTENBHO, TPOCH! 720 MpeayCMOTPEHBI B IEPEAHEN YaCTH yCTPOUCTBA
500 myst THOYTITYOUTETBHBIX PA0OT M COSTMHEHBI C TIEPETHEH YaCThIO PACTIONOKEHHBIX
APYT HATIPOTHB Apyra OOKOBbIX maHener 520. Tpocer 720 mpoXoaaT MO IJIABYYHUM
CPEICTBOM U 3aKpEIUIEHbl B MEPEAHEH YacTH IUIABY4YEro CPEACTBA. OTH TPOCHI
MpeyCMOTPEHBI IS OAJIEPKAHUS YCTOMUHUBOCTH paMbl 5 10 BO BpeMs UCTIOIb30BaAHUS
W JUTS IOJICPPKaHUS €€ Ha HY>KHOU riyOmHe. Ecimu Tpocsr 720 B mepeaHer 4acTH HE
MPE Iy CMOTPEHBL, TO YCTPOUCTBO 500 Tt JHOYTITYOUTETHHBIX PAOOT MOKET TIOTHATHCS
B BOJIE ITOCJIE KOHTAKTA ¢ OCAJOYHBIMHU OTJIOKECHHUAMM.

[71] Tpocer 710 Takske MOTYT OBITh COEIWHEHBI C KOMIIEHCATOPOM KAYKH,
KOTOPBIM PACHOJIOKEH HAa IUIABYYEM CPEACTBE, NPHYEM KOMIICHCATOP KAa4dKH
MOJICP’)KUBAET YCTPOUCTBO [UIA AHOYTITyOWTEIBHBIX PadOT HA OZHOM YPOBHE HAJ
BOJHBIM JTHOM BO BPEMsI UCIIOJIb30BAHMS.

[72] B 5TOM BapuaHTe OCYINECTBIIEHHS HACOC YCTPOMCTBA MH3BICYCHUA H
HarLetaTeapbHbld Hacoc 650, 570 muTarOTCa OT 3JIEKTPUYECTBA, MOCTYMAKOIIETO OT
IJIaBY4YE€Tr0 CPEACTBA, KOTOPOE IIOAAETCS Yepe3 COCTABHOM ILJIAHT, B LIEIIOM
0003HaueHHBIM mo3unued 730, cOCTOSAMUN M3 CEPUM NPOBOJOB, MPOXOAAIUX K
WCTOYHUKY NHUTaHHWA Ha IUIaBy4YeM cpeacTBe. HarnmeraTenbHbII HAcCOC M HAcOC
ycTporicTBa u3BjiedeHus 570, 650 00bIMHO pa0OTAIOT OT 3JIEKTPUYECTBA. TeM He MEHee,
B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS] OHH MOTY T OBITh THAPABIINYCCKUMH, U B 3TOM
ciydae cocTaBHOM mutaHr 730 Taroke OyJEeT CONEpKaTh THAPABIMUYECKYIO TPYOy WITH
TPYOBL, BEAYIIHE K TIIABYYEMY CPEACTRY.

[73] Ha ¢urypax 10 u 12 moka3aH Apyroi BApHaHT OCYIIECTBIIEHUS YCTPOHUCTBA
IS THOYTIYOHTENTBHBIX PpaloT, B TI€IIOM 00O03HaYeHHOTO mo3uimed 800, B
COOTBETCTBHH C JAHHBIM W300peTeHHeM. Y cTpoucTBO 800 mist THOYTITyOHTENbHBIX
padoT sBmseTcs BapuaHTOM yctpoucTBa 500 nmns AHOYTIyOMTENBHBIX PadOT, U
MO3TOMY TaM, TJI€ 3TO YMECTHO, HUCTONB3YIOTCSI MOAOOHBIE 0003HAYEHUS TO3HIIUH.
Ecmm ycrpoticteo 500 mns aHOYTIyOHTETBHBIX PaOOT CHAOMXKEHO HATPABIIIOIIAM
YCTPOMCTBOM B BHJ€E pemeTok 690 s 3auThl HACOCOB OT MyCOpa, TO YCTPOHUCTBO

800 my THOYTITYOUTENBHBIX PA0OT BMECTO 3TOTO CHAOYKEHO HAKIIOHHBIMH TUTACTHHAMHU
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810, ycranoBneHHpiMH Ha kopryce 820. [Tnactursr 810 moryT ObITH C(HOPMHUPOBAHBI
W3 METajula MU JAPYTOoro >KECTKOrO MaTepualla M PacloNOKEHBl MOJA YITIOM AJIA
OTKJIOHEHHS MycOpa HaJl BEpXHEH 4acTeio ycTpoictBa 800 s THOYTITyOHUTEIBHBIX
pador. B wactHOCTH, BO BpeMs HCIONB30BaHMA ycTpodictBa 800 s
JTHOYTITYOUTEIBHBIX Pa0OT MOTYT MPOSBHUTHCS HAMTHI I KPEIUICHUS KOHTEUHEPOB,
KOTOpBIE TIPEACTABIIIOT COOOHM >KECTKHE MeTajmmdeckue mecthl. [lmacturbr 8§10
CMOTYT OTKJIOHATh HAWTBI, AK€ €CITU OHU YJAPSI0OTCA NEPEIHEN YaCThIO O TJIACTHHBI
810.

[74] Kapkac 820 ycrpoiictea 800 ma  mHOYTIyOWUTENBHBIX  padoT
JOTIOTHUTENFHO CHAOKEH BepxHeW maHenbio 830, koTopas cHaOKeHa OTBEPCTUIMH
840 nns obecieueHUsT JOCTyTA TIO BEPXHIOK TlaHenb §30.

[75] Eme oaHO oOTIHYMe TI0 CpaBHEHHIO ¢ ycTporictBoM 500 A
THOYTITyOUTETPHBIX PA0OT 3aKIFOYAETCS B TOM, 4To TpyOompoBoa 850 ycTpoicTBa
W3BJICUEHUS] HMEET PA3JBOCHHBIA JUCTAIBHBIA KOHEL, TaK 4YTO M3BJICYCHHBIE
OCaZIOYHBIE OTJIOKEHHs BHIOPACHIBAIOTCS Ha 00Jee HIMPOKHH YYacTOK B BOJE.
Tpy6omposoa 850 ycTpoiicTBa U3BIEUEHHUS TTOAAEpKUBaeTCa pamoi 860.

[76] Ha ¢wur. 11 nokasan Bux B pa3pese Mo JIMHUHU X-X YCTPOHCTBA, TOKa3aHHOTO
Ha ¢ur. 10. Ha 3Tom Buzae B paspese mokaszaHa TpyOa 660 ycTpoHCTBa M3BJICUCHUS,
umeromas orseperue 670, u mapamiensHbie TpyOs! 600, 610 Ha BBITYCKHOM OTBEPCTHH
590 Tekydel cpeapl, KOTOpble COeAMHEHHI ¢ marpyOkamu 620. Ha ¢ur. 11 Tarxke
MOKa3aHbl monepeydnsie 37aeMeHThl 540, 550, KOTOpBIE pacmoiOKEHBI MOJ YIIIOM K
TOPH30HTAIA H HIMEIOT KOHHYECKHE TIEPETHAE KPOMKH JJTs1 00€CTICYEHHUS BO3MOKHOCTH
cpe3aTh U OTKJIOHATH JTFOOBIE 0CATOYHBIE OTIIOKEHUS, KOTOPBIE MOTYT BOSHUKHYTh BO

BpPCMA UCITOJIb30BAHUA.
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OOPMVYIJIA U30OBPETEHUA

(mepBOHaUYaNbHAA)

L. Crioco0 poBeACHHS THOYTITYOUTEITFHBIX PA0OT, BKITFOYAIOIITHHA:
MOJBEIIMBAHUE YCTPOMCTBA /ISl JHOYTIYOUTEITBHBIX PAadOT K IUIaBydYeMy
CPEICTBY, MPUYEM YCTPOUCTBO JIJIS THOYTIYOHTEIbHBIX PAOOT COACPIKHUT:
Kapkac;
YCTPOMCTBO TIEPEMEIIMBAHUA  OCAJAOYHBIX OTJIOKEHMH IS
pasMEnIeHus] HaJ CJIOEM OCAJOYHBIX OTJIOKEHHMH Ha BOJHOM JHE, MpPUYEM
YCTPOMCTBO NEPEMEININUBAHUA OCAAOYHBIX OTIIOKECHUM COAEPKUT YCTPOMCTBO
HarHeTaHus TEKy4Yyed Cpelapl M HAcOC, BBIMOIHEHHBIA C BO3MOKHOCTBIO
HArHETaHUA TEKYUYEH CPEJIbI 4YEPE3 YCTPOMCTBO HATHETAHUA TEKY4EH CPEabl, IPU
3TOM YCTPOMCTBO MEPEMEIIMBAHUA OCAJAOYHBIX OTIOXKEHHM H  HACOC
YCTaHOBJIEHBI HETMIOCPEACTBEHHO HAa KapKace;
OTIEIBHO  YCTPOMCTBO  M3BJIECYCHHA, BBIIIOJIHEHHOE €
BO3MO)KHOCTBIO TMEPEMEIIECHUS MEPEMEIIAHHBIX OCAJOYHBIX OTIOXKEHUH OT
BOJHOTO JHA W BBIIIE YCTPOMCTBA AJIA THOYITYOHTENBHBIX PaOOT, MpUYEM
YCTPOMCTBO M3BJICUEHUS COACP)KUT TPYOONPOBOX M HACOC, BBIMIOJHEHHBIN C
BO3MOKHOCTBIO TEPEKAYKH NEPEMEIIAHHBIX OCAJ0YHBIX OTJIOKCHHMHM uepe3
TPpyOOTIPOBOI, YCTPOMCTBO M3BIICYEHHS U HACOC YCTAHOBIIEHBI HEMIOCPEICTBEHHO
Ha Kapkace; u
COEJIMHUTED IS TOIKJTFOYEHHUSA YCTPOMCTBA JUTS
THOYTITyOUTEIBHBIX PA0OT K IJIABYYEMY CPEICTBY;
pasMenIeHHe YCTPOUCTBA IS AHOYTIYOHUTETbHBIX PAOOT HAJl BOJHBIM JHOM, HO
HE B KOHTAKTE€ C BOJHBIM JHOM, TOMJICKAIMAM JHOYTIIYONECHHIO C YyAaJeHHEM
OCAJOYHBIX OTJI0KCHHU;

NEPEMEIIMBAHUE OCAJOYHBIX OTJIOKEHHH C MCIOJIb30BAHUEM YCTPOMCTBA
MEPEMEIIUBAHNA OCAAOYHBIX OTIOKEHUM;

W3BIICYEHUE  OCAJOYHBIX OTJIOKEHHMH C  HCIONb30BAHUEM  YCTpPOMCTBA

H3BIICUCHHUS



OCAKMBAHHE H3BIICUCHHBIX OCAJOYHBIX OTJIOJKEHHM IIOJ BOJOM H BBIIIE
YCTPOUCTBA MEPEMEIIUBAHUS OCATOYHBIX OTIOKECHHMN; H

NepeMECHHE YCTPOUCTBA U THOYTIYOUTEIBHBIX paOOT MO BOJE;

NP 3TOM OCAJ0YHBIE OTIOKEHUSA MEPEHOCAT M OCAKIAIOT B CTOPOHE OT
JHOYTITYOJII€EMOTO YYacTKa MO ACHCTBHEM ECTECTBEHHOTO JABIKCHHS BOJIBL.
2. Croco6 1o 1. 1, OTTHYAOIIUICS TeM, YTO YCTPOMCTBO HATHETAHUS TEKyYeH
Cpe/bl PacroJIOKEHO HA HIDKHEHW CTOPOHE YCTPOWMCTBA MEPEMENIMBAHHUS OCATOYHBIX
OTJIOKEHUH.
3. Crmoco6 mo 1. 1 WM 2, OTIIHYAIOIMUNCS TEM, YTO TPYyOOIIPOBO YCTPOUCTBA
NePEMEITUBAHUS OCATOYHBIX OTJIOKEHHUH HMEET TIEPBOE OTBEPCTHE, PACTIONIOKEHHOE HA
HIKHEH TIOBEPXHOCTH YCTPOWUCTBA /ISl AHOYTITyOUTEIBHBIX paboT, H BTOPOE OTBEPCTHE,
PAcCTIONOKEHHOE B CAMOM BBICOKOH TOYKE YCTPOMCTBA U JHOYTIYOUTEIBHBIX Pa0oT.
4. Croco6 mo 1. 3, OTIMYAIOMIMKUCA TEM, YTO TPyOOmpoBOA HMEET (Gopmy
YCEUEHHOTO KOHYCa, B KOTOPOM BTOPOE OTBEPCTHE MIMPE TIEPBOTO.
5. Croco0 1o mo00My W3 MPEABIAYINUX IyHKTOB, OTIHYAIOTIHHCS TE€M, YTO
HACOCHI MUTAOTCA OT OJIOKA MUTAHUS, YCTAHOBJICHHOTO HA TUIABYYEM CPEICTBE.
6. Croco0 no modomy w3 1. 1-4, OTIHYAIOIUNCS TEM, YTO HACOCHI BBITIOTHEHBI
C BO3MOJKHOCTBIO ITUTATHCSA OT OJIOKA NMHUTAHHA, YCTAHOBJICHHOTO HA YCTPOWCTBE A
JTHOYTITyOUTETBHBIX PadoT.
7. Croco6 mo mro00My M3 MPEIbIIYIMUX MYyHKTOB, OTIHYAIOIIHICS TEM, YTO
YCTPOUCTBO JUTA THOYTITYOUTEIBHBIX PAOOT W/WIIH TUIaByYee CPEACTBO AOTOTHUTEITHHO
COACPIKUT HATIPABJIAIONIEE YCTPOHUCTBO I OTKIIOHEHHWS MYyCOpPa, BO3HHKAIOMIETO Ha
BOJIHOM JIHE.
8. Crmoco0 1o mro00My W3 MPEABIAYINUX IyHKTOB, OTIMYAFOIIHHCS TEM, YTO
MJIAByYee CPEACTBO JOMOJIHUTEIBHO COACPIKAT KOMIIEHCATOP KA4yKH, TMPHYEM
KOMIIEHCATOP KAYKW TMOJIACPKHBAET YCTPOHCTBO U JHOYTIYOHTENBHBIX PadOT Ha
OJTHOM YPOBHE HaJT BOJHBIM JTHOM.
9. Crmoco0 1o mo00My W3 MPEABIAYINUX IyHKTOB, OTIHYAFOTIHHCS TEM, YTO
KapKac COACPIKUT aMOPTU3UPYIOIIHE CPECTBA.
10. Crmoco0 mo m. 9, OTIMYAIOIMHICA TEM, YTO AMOPTH3UPYIOIIHE CPEICTBA

COJIEPKAT MOJIO3bsl, YCTAHOBIICHHBIC HA HIDKHEW MOBEPXHOCTH KapKaca.



11. Croco0 1o mo00My W3 MPEABIAYINUX IyHKTOB, OTIMYAIOUIHICS TE€M, YTO
KapKac MPeACTaBIET COO0H OTKPBITYIO pamy.
12. Croco0 1o mo00My W3 MPEABIAYINUX IyHKTOB, OTIWYAOLIHICS TE€M, YTO
KapKac COACP:KHUT PACIIONIOKEHHBIE APYT HAIIPOTHUB Apyra OOKOBBIE MMAHEH U OJHY WIIH
HECKOJIBKO OCHOBHBIX TAHENIEH, PACHOJI0KEHHBIX MApajlIeIbHO MEXKAYy OOKOBBIMH
MAHEIIMH, TPUYEM OCHOBHAS TAHETh W OOKOBBIC TAHEIW COCAWHECHBI OJHHM WITH
HECKOJIbKUMH TIOTIEPEYHBIMH SJIEMEHTAMH.
13. Comoco6 mo m. 12, OTIMYAIOIIMHMCS TEM, 4YTO OJMH WA HECKOIBKO
MONEPEYHBIX JJIEMEHTOB  COJEPKAT YCTPOMCTBO TMEPEMEINMBAHUA  OCAJOYHBIX
OTJIO’KEHUH, MMPUYEM YCTPOMCTBO MEPEMEINUBAHUA OCAAOYHBIX OTIIOKECHHH COACPIKUT
OJIMH WJIA HECKOJIBKO TPYOOIIPOBOIOB, COACPKAIMUX OJUH HIIH HECKOJIBKO BBITYCKHBIX
OTBEPCTHUM JJI1 HArHETaHWsA TEKY4YEH Cpeapl, YCTPOMCTBO JUI NEPEMEIIMBAHHUSA
OCaJI0YHBIX OTJIOKEHHM COCAUHEHO C OJHUM HIIM HECKOJIBKMMHM HACOCAMU, IIPH 3TOM
HAaCcOC COCAMHEH C BITYCKHBIM OTBEPCTHEM TAaK, YTO TEKydas CPEIa BCACBIBACTCA M3
OKPY>KaroIIeH CPEABIL.
14. Croco0 mo nyHkTy 12 wu 13, OTIHYarOnIIHICs TEM, YTO OJMH HITH HECKOJTBKO
MOIIEPEYHBIX JJIEMEHTOB COAEP/KAT YCTPOMCTBO M3BIICYCHUA, IPHYEM YCTPOUCTBO
W3BJICYEHUS COJEPIKUT OJMH HIIM HECKOJIBKO TPYOONPOBOIOB, COAEPIKALINX BITyCKHBIE
OTBEPCTUA JUId BCACBIBAHMA INEPEMEINAHHBIX OCAJOYHBIX OTIOXKEHUW I yAAJICHUA,
MPUYEM YCTPONCTBO H3BJICUYCHHS COCIMHEHO C OJHUM HWJIM HECKOIBKHUMH HACOCAMH,
KOTOPBIE COEOWHEHBI C TPyOOMPOBOAOM, TOMHATHIM HAJ YCTPOHUCTBOM IS
JTHOYTITyOUTETBHBIX PAOOT /IS BRIBEACHHUS MEPEMEIIAHHBIX 0CATOYHBIX OTIOKEHUH HAJT
HCTIOJIb3YEMBIM YCTPOMCTBOM JIJIsl THOYTITyOUTENBHBIX Pa0oT.
15. Y CTporCcTBO It AHOYTITYOUTETBHBIX PAOOT JJIA pa3sMENICHHUs] Ha BOTHBIM
JTHOM, HO HE B KOHTAKTE C BOJHBIM JTHOM, TTOJICIKAIINM JTHOYTITYOJICHHIO C yIaJCHHEM
0CaJ0YHBIX OTJIIOKEHHH, COACPrKaILEe:
KapKac;
YCTPOMCTBO IIEPEMEINMBAHUS  OCAJAOYHBIX OTJIOKECHHUM  JUIA
pPa3MEIICHUS HAJ CIIOEM OCaJOYHBIX OTJIO)KCHHUM HA BOJHOM JHE, IIPUYEM
YCTPOMCTBO MEPEMEINIUBAHUSA OCATOYHBIX OTIIOKECHUN COIEPIKUT YCTPOUCTBO

HarocTaHusAa TGKy‘ICfI Cpc€abl U HACOC, BBIMIOJTHEHHBIM C BO3MOKHOCTBIO



16.

HAarHETAHUA TEKY4YEH CPEIbl Yepe3 YCTPOUCTBO HATHETAHUS TEKYYEH CPEBL,
YCTPOMCTBO NEPEMEIINBAHUS OCAJOYHBIX OTIIOKEHUA U HACOC YCTAHOBJICHBI
HEIMOCPEACTBEHHO HAa KapKace,

YCTPOMCTBO  M3BJICUCHMS, BBIIOJIHEHHOE C  BO3MOKHOCTBIO
MEPEMENICHUS NEPEMEIIAHHBIX OCAJOYHBIX OTJIOKEHUH OT BOJAHOTO JIHA U
BBIIIE YCTPOMCTBA I JHOYTIIYOHTENbHBIX PAOOT, TPUYEM YCTPOWUCTBO
W3BIICYCHHUS COJECP’KHT TPYOONPOBOA W HACOC, TPEIHASHAYCHHBIA IS
MEPEKAYMBAHUsA  MEPEMEIIAHHBIX  OCAJOYHBIX  OTJIOKEHHM  4epes
TPyOOTIPOBOJI, TPHYEM YCTPOWCTBO M3BJICUEHUS W HACOC YCTAHOBIICHBI
HEIMOCPEACTBEHHO Ha KapKace; U

COCTMHUTEID T MO AKITIOYEHHUS YCTPOMCTBA JUIs
THOYTITyOUTETFHBIX Pa0OT K MJIABYYEMY CPEICTBY.

Hcnonp30oBaHre yCTPOMCTBA UIA JHOYTITYOUTEIBHBIX padboT mo m. 15, mpwu

OTOM HCITOJIb30BAHUC COACPIKHUT.

COEIMHEHUE YCTPOMCTBA A1 JHOYTIYyOWUTENBbHBIX PabOT ¢ TUTABYYHM

CPEACTBOM C MOMOIIBIO COETUHUTETIS;

MOJBEIIMBAHUE YCTPOUCTBA JUIA JHOYTTYOHUTENbHBIX PaObOT HaJ BOJHBIM

JTHOM, HO HE B KOHTAKT€ C BOJHBIM JTHOM, MOJICKAIIUM JHOYTITYOJICHUIO C yIaJIEHUEM

0CaJOYHBIX OTJIOKCHHH,

HU3BJICUCHUC TNCPCMCIMIAHHBIX OCAAOYTHBIX OTJIO;KEHHH C HMCIIOJIb30BaHHEM

YCTPOfICTBa HU3BJICUCHUI H OCA)KHUBAHHC H3BJICUHCHHBIX OCaAOYHBIX OTJIOJKEHUH Inoxa

BOJIOM Y HAJl YCTPOMCTBOM U3BJICUECHHS.



OOPMVYIJIA U30OBPETEHUA

(mmst paccMOTPEHHS Ha PETHOHANBHOM (haze)

L. Crioco0 poBeACHHS THOYTITYOUTEITFHBIX PA0OT, BKITFOYAIOIITHHA:
MOJBEIIMBAHUE YCTPOMCTBA /ISl JHOYTIYOUTEITBHBIX PAadOT K IUIaBydYeMy
CPEICTBY, MPUYEM YCTPOUCTBO JIJIS THOYTIYOHTEIbHBIX PAOOT COACPIKHUT:

Kapkac;

YCTPOMCTBO TIEPEMEIIMBAHUA  OCAJAOYHBIX OTJIOKEHMH IS
pasMEnIeHus] HaJ CJIOEM OCAJOYHBIX OTJIOKEHHMH Ha BOJHOM JHE, MpPUYEM
YCTPOMCTBO NEPEMEININUBAHUA OCAAOYHBIX OTIIOKECHUM COAEPKUT YCTPOMCTBO
HarHeTaHus TEKy4Yyed Cpelapl M HAcOC, BBIMOIHEHHBIA C BO3MOKHOCTBIO
HArHETaHUA TEKYUYEH CPEJbI YePE3 YCTPOMCTBO HATHETAHUA TEKYYEH CPEIbL, IPU
3TOM YCTPOMCTBO MEPEMEIIMBAHUA OCAJAOYHBIX OTIOXKEHHM H  HACOC
YCTAHOBJIEHBI HEMOCPEJCTBEHHO HA KapKace, MPUYEM YCTPONCTBO HArHETaHMA
TEKy4YeH Cpeapl COAEPKUT OJUH WM HECKOJIBKO TPYOOTMPOBOIOB, B KOTOPHIX
PAcCTIONIO’KEHO MHOKECTBO MATPYOKOB;

OTHEIBHO  YCTPOMCTBO  M3BICYCHHA, BBIIIOJIHEHHOE €
BO3MO)KHOCTBIO TMEPEMEIICHUS MNEPEMEIIAHHBIX OCAJOYHBIX OTJIOKEHHH OT
BOJHOTO JHA W BBIE YCTPOMCTBA AN JHOYTIIyOHUTENBHBIX PaldOT, MpHUYEM
YCTPOMCTBO H3BJICUCHUS COACPIKUT TPYOONPOBOX M HACOC, BBITIOJIHEHHBIA C
BO3MO)KHOCTBIO TIEPEKAYKH TEPEMEIAHHBIX OCAJ0YHBIX OTIIOKEHHHM uepe3
TPpyOOTIPOBO/I, YCTPOMCTBO H3BJICYCHHS W HACOC YCTAHOBIICHBI HEMIOCPEICTBEHHO
Ha Kapkace; u

COEJIMHUTED s TOIKJTFOYEHHUSA YCTpOMCTBA hil
THOYTITyOUTEIBHBIX PAOOT K IJIABYYEMY CPEICTBY;
pasMenIeHHe YCTPOUCTBA I JHOYTIYOHUTETFHBIX PAOOT HAJl BOJHBIM JHOM, HO

HE B KOHTAaKTE€ C BOJHBIM JHOM, TOMJICKAIMAM JHOYTIIYONCHHIO C YyAaJeHHEM
O0CAaJOYHBIX OTI0KCHHU;
NEPEMEIIMBAHUE OCAJOYHBIX OTJIOKEHHH C MCIOJIb30BAHUEM YCTpPOMCTBA

nepeMCIIrMBaHrA OCAA0THBIX OTJ'IO)I(CHI/II‘/'I;



U3BJICYCHHE OCAJOYHBIX OTIIOKEHHH C  HCIIOJIb30BAHHEM  YCTPOWCTBA

W3BJICUCHHS,

CO3JJAHHE B3BECH M3BIICYEHHBIX 0CAJOYHBIX OTIIOKEHHUH 1101 BOJAOH U B OoJiee
BBICOKOM BOJSTHOM CTOJIO€ HAJl YCTPOMCTBOM NEPEMEIMBAHUA OCATOUHBIX OTIIOKECHHUH;
"

nepeMeICHHE YCTPOUCTBA TS JHOY Ty OUTEIbHBIX Pa0OT MO BOJIE;

NpPU ITOM OCAJO0YHBIE OTJIOKECHHS TEPEHOCIAT M OCAKIAIOT B CTOPOHE OT
JAHOYTITyOJIIEMOT0 Y4acTKa MO ACHCTBUEM €CTECTBCHHOTO JBUKEHHS BOJIBL.
2. Croco6 mo 1. 1, OTTHYAOIIUICA TeM, YTO YCTPOMCTBO HATHETAHUS TEKyYeH
Cpedbl PacroJIOKEHO HA HIDKHEW CTOPOHE YCTPOWCTBA MEPEMENIMBAHUS OCATOYHBIX
OTJIOKCHUH.
3. Crmoco6 mo 1. 1 WM 2, OTIHYAIOIMUNCS TEM, YTO TPYyOOIIPOBO YCTPOHUCTBA
NepEeMEITUBAHUS OCATOYHBIX OTJIOKEHHUH HMEET TIEPBOE OTBEPCTHE, PACTIONIOKEHHOE Ha
HIDKHEH TOBEPXHOCTH YCTPOWUCTBA ISl AHOYTITy OUTEITHHBIX paboT, H BTOPOE OTBEPCTHE,
PAcCTIONOKEHHOE B CAMOM BBICOKOM TOYKE YCTPOMCTBA U JHOYTIYOUTEIBHBIX Pa0OoT.
4. Croco6 mo m. 3, OTIMYAIOIIMUCA TEM, 4TO TPyOOmpoBOA HMMeeT (Gopmy
YCEUEHHOTO KOHYCa, B KOTOPOM BTOPOE OTBEPCTHE HIMPE MEPBOTO.
5. Croco0 mo mo00My W3 MPEABIAYINUX IyHKTOB, OTIWYAOLIHICS TE€M, YTO
HACOCHI IIUTAOTCA OT OJIOKA MUTAHUS, YCTAHOBJICHHOTO HA TUIABYYEM CPEICTBE.
6. Croco0 mo mrodoMy u3 1. 1-4, OTIHYAIOIMUANCS TEM, YTO HACOCHI BBITIOTHEHBI
C BO3MOKHOCTBIO MUTATHCS OT OJIOKA MHUTAHHSA, YCTAHOBJICHHOTO HA YCTPOWCTBE IS
THOYTITyOUTETHHBIX PalOT.
7. Crmoco6 1o mro00My W3 MPEABIAYINUX IyHKTOB, OTIWYAIONIHHCS TEM, YTO
YCTPOUCTBO TS THOYTITYOUTEIIbHBIX pa0OT W/HIIH IIABYY€Ee CPEACTBO JOMOTHATETHHO
COACPIKUT HATIPABJIAIONIEE YCTPOMCTBO IS OTKIIOHEHHS MYyCOPa, BOSHHKAIOMIETO Ha
BOJIHOM JTHE.
8. Croco6 mo mroO0My W3 MPEIBIAYIIUX MyHKTOB, OTIHYAIOIIHICA TEM, YTO
MJIAByYee CPEACTBO JOMOJIHUTEIBHO COACPIKAT KOMIIEHCATOP KA4yKH, TPHYEM
KOMIIEHCATOP KAYKW TOJACPKHBAET YCTPOHCTBO AJI THOYTITyOUTENBHBIX Pa0dOT Ha

O/THOM YPOBHE HAJl BOJHBIM THOM.



9. Croco0 1o mo00My W3 MPEABIAYINUX IyHKTOB, OTIMYAIOUIHICS TE€M, YTO
KapKac COACPKUT aMOPTU3UPYIOIIHE CPEICTBA.

10. Crmoco0 mo m. 9, OTAMYANOINMUICA TEM, YTO AMOPTH3UPYIOIIUE CPEICTBA
COJIEprKaT MOJIO3bs, YCTAHOBIICHHBIC HA HU)KHEH MOBEPXHOCTH KapKaca.

11. Croco6 mo mr000My M3 MPEABIAYINAX MYyHKTOB, OTIHYAIOIMHICS TEM, YTO
KapKac MPeACTABISIET COOOH OTKPBITYIO pamy.

12. Croco6 mo mro00My M3 TPEIBITYIMUAX MYyHKTOB, OTIHYAIOIIHHCA TEM, YTO
KapKac COJEPIKUT PACIIONIOKEHHBIE APYT HAITPOTHUB JApyTra OOKOBBIC MTAHEITH U OJHY WA
HECKOJIPKO OCHOBHBIX TAHENIEH, PAaCTOJIOKEHHBIX MapauieIbHO MEXKIY OOKOBBIMH
TAHEJISIMH, TIPUYEM OCHOBHAS IMaHETh W OOKOBBIC TAHETH COCTUHCHBI OJHHM HITH
HECKOJIbKUMH TOTIEPEYHBIMH 3JIEMEHTAMH.

13. Cooco6 mo m. 12, OTIMYAIOIIMKMCSA TEM, YTO OJMH HWJIH HECKOIBKO
MOTIEPEYHBIX  3JIEMEHTOB COJEPKAT YCTPOUCTBO TMEPEMEIIUBAHUA  OCATOYHBIX
OTJIO’KCHUH, MMPUYEM YCTPOMCTBO MEPEMEMMBAHUA OCAAOYHBIX OTIOKEHHUU COJCPKHT
OJTMH WJTH HECKOJIBKO TPYOOIPOBOIOB, COJEPIKAIMUX OJTUH U HECKOIBKO BBITYCKHBIX
OTBEPCTHUM JJI1 HArHETAaHWUA TEKY4YEH Cpeapl, YCTPOMCTBO JUI IEPEMEIIUBAHHUA
0CaJI0YHBIX OTJOKEHHUH COEAUHEHO C OJHUM WJIM HECKOJIBKUMH HAaCOCAMHU, TIPH 3TOM
HACOC COEAWHEH C BIIYCKHBIM OTBEPCTHEM TaK, YTO TEKy4Yas Cpela BCachIBACTCA W3
OKPY’KarOIIeH CPe/ibl.

14. Croco0 mo nyHKTy 12 wiu 13, OTIIHYArONITHICS TEM, YTO OJHH HITH HECKOJIBKO
MOTIEPEYHBIX 3JIEMEHTOB COJAEPKAT YCTPOMCTBO W3BJICUEHUA, MPUYEM YCTPOUCTBO
W3BIICYECHUS COJCPIKHAT OJMH MK HECKOJIBKO TPYOOTIPOBOAOB, COAEPIKAIINX BITYCKHBIC
OTBEPCTHS I BCACHIBAHHS TMEPEMEINAHHBIX OCAJOYHBIX OTJIOKEHHH JJIA yIAJICHUS,
MPUYEM YCTPOUCTBO HU3BJICUYCHHS COCIMHEHO C OJHUM HWJIM HECKOJIBKHMHU HACOCAMHU,
KOTOPBIE COEIWHEHBI C TPYOONMPOBOIOM, TIOMHATHIM HAJ YCTPOWCTBOM  JIJISt
THOYTITyOUTETFHBIX PAOOT /IS BRIBEJACHUS MMEPEMENIAHHBIX 0CAJOUYHBIX OTJIOKEHUH HAJT
WCITOJTb3YE€MBIM YCTPOUCTBOM TS THOYTITYOUTEITHHBIX PaOOT.

15. Y CTporcTBO It AHOYTITYOUTETbHBIX PAOOT JJIA Pa3sMENICHHs] HAa BOTHBIM
JTHOM, HO HE B KOHTAKT€ C BOJHBIM THOM, TMOJICKAIIUM JHOYTITYOJICHUIO C yIaJIEHUEM
0CaJI0OYHBIX OTJIOKEHH, coepKallee:

Kapkac;



16.

YCTPOMCTBO TNEPEMEINIMBAHUA OCAAOYHBIX OTJIOKEHMH IS
pa3MEIIEHUs HaJl CIOEM OCAJAOYHBIX OTIOKEHUM HA BOJHOM JHE, NMPUYEM
YCTPOMCTBO MEPEMEIIUBAHUA OCATOYHBIX OTIIOKECHUU COEPIKUT YCTPOUCTBO
HAarHETaHUA TEKYy4YeH CpeApl M HACOC, BBIMOIHEHHBIA C BO3MOXKHOCTBIO
HArHETaHUA TEKY4YEH Cpepl Yepe3 YCTPOMCTBO HATHETAHUA TEKYYEH CpPEpl,
YCTPOUCTBO MEPEMENTUBAHUSA OCATOYHBIX OTIOKEHUN U HACOC YCTAHOBJIEHBI
HEMOCPEACTBEHHO HAa KapKace, IMPUYEM YCTPOMCTBO HATHETAHHUA TEKYy4YeH
Cpeasl COACPKHT OAWH WM HECKOJIBKO TPyOOTPOBOIOB, B KOTOPBIX
PACIIONI0’KEHO MHOKECTBO TATPYOKOB;

OTHEIBHO  YCTPOMCTBO  M3BIECYCHHA, BBIIIOJIHEHHOE €
BO3MOKHOCTBIO MEPEMEIICHUS MEPEMEIIAHHBIX OCAJOYHBIX OTIOKEHHU OT
BOJIHOTO JTHA W BBIIIE YCTPOHCTBA JJIS JHOYTITYOHTEIBHBIX PabOT, pUYeM
YCTPOMCTBO  W3BJICUCHHWSA  COACPKHT  TPyOOmMpoOBOA  HW  HAcCOC,
MPEIHA3HAYEHHBIM JJI1 TEepEKauYMBaHHUA [EPEMELIAHHBIX OCAJOYHBIX
OTJIOKEHHH 4Yepe3 TPpyOOmpoBOA W CO3/IaHUA B3BECH H3BICYCHHBIX
OCaJOYHBIX OTJIOKEHUH IO/ BOJOH M B 00J€e BBICOKOM BOJSIHOM CTOJO€
BBIIC YCTPOMCTBA IIEPEMEIIMBAHMA OCAJOYHBIX OTJIOKCHHMM, NPHYEM
YCTPOMCTBO M3BIICYEHUSA M HACOC YCTAHOBJIICHBI HEMOCPEACTBEHHO Ha
KapKace; u

COCTMHUTEID pil MOAKJTFOYEHHUSA YCTPOMCTBA hibj b
JTHOYTITyOHTEITbHBIX pa0OT K MJIaBy4YeMy CPEICTBY.

Hcnonp3oBaHre yCTPOMCTBA UIA JHOYTITyOHTENBHBIX paboT mo m. 15, mpwu

OTOM HCITOJIb30BAHUEC COACPIKUT:

COEIMHEHHE YCTPOMCTBA M1 JHOYTIyOWTENBHBIX PadbOT ¢ TUTABYYHM

CPEACTBOM C MOMOIIBI0 COETUHUTETIS;

MOJBEIIMBAHAE YCTPOUCTBA JUIA THOYTIYOHUTEIbHBIX PaObOT HAJX BOJHBIM

JTHOM, HO HE B KOHTAKT€ C BOJHBIM THOM, TOJICIKAIIUM JHOYTITYOJICHHIO C yIaJIEHUEM

0CaJOYHBIX OTJIOKCHHH,

H3BJICYCHUC TICPEMCIIAHHBIX OCAA0YHBIX OTJIOJKEHHH C HCIIOJIb30BAaHUEM

YCT‘pOfICTBa HU3BJICUCHHUA H CO3JaHHC B3BCCH HU3BJICUCHHDBIX OCaA0YHbBIX OTJIOKEHUM o4

BOJIOM Y HAJl YCTPOMCTBOM U3BJICYCHHA.
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