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SAIIMTHOE YCTPOMCTBO JJISI HNPOXOJA TPYE HA BOOHBIX CYJIAX

OITMCAHUE

Hacrosiee n306perenne oTHOCHTCS, B 4aCTHOCTH, K 061aCTH MOPCKHUX YCTaHOBOK, B YACTHOCTH
K yCTaHOBKe Ha 6OPTY BOJHBIX CYHOB TPY6 BCEX BH/IOB U pa3MepoB.

B uactHOCTH, HacTosee M300peTeHME OTHOCHTCH K YCTPOHCTBY 1A NpOKNafku Tpyd Ha
nany6ax ¥ nepebopKax, pasaeNAIONIEX PasIHIHbIE IyCTOTE/TIPOCTPAHCTBA/IIOMEILEHHA BOIHBIX
CYZIOB.

Eme 6onee KOHKpETHO, 3T0 H306peTeHUE OMHCHIBaeT YCTPOHCTBO [UIA NPOKIAAKA TPY® ams
KU/IKOCTEH MIIM Ta30B 4Yepe3 NepeGOpKH M manyObl SXT, METAsXT M JIEOGHIX JAPYTHX BOJHBIX
CYAOB C OTHEYNOPHBIMH XApaKTEPHCTUKAMH (IO KpaiiHelt Mepe, COOTBETCTBYIOLIMMH
MEXKAYHAPOIHEIM CTaHAAPTaM, TaKHM Kak A60).

B wactHoCTH, ClienyeT OTMeTHTH, YTO HacTOSmIAs 3aABKA HOIOMHSET COAEp>KaHUE IAaTEeHTHOM
sagBku 1020170007809, nonanHoit Tem xe 3asBHTENEM 26 ceHra0ps 2017 roga u B koTOpO¥
OIMCBIBAETCA TO )K€ M300peTeHHe. B 4aCTHOCTH, 3asBHTENb CUHTAET HEOOXOAMMBIM NydIe
OLIPE/ICTIATE TEXHIIECKHE aCTIEKTH H306PETEH s CO CCBUIKOM Ha LienH, IPEHMYILECTBA U (POPMEI
peanusanuu usobpeteHns, 6e3 106aBICHNUS YEro-Mu60 ¢ TOIKH 3pCHMS HOBH3HBI 10 CPaBHEHHUIO
C YIOMSAHYTOH 3asiBKOH, HO TOMBKO € LENBIO JIYHIIEr0 ONUCAHUSA HHHOBALIMOHHOTO COJEPXKAHH,
II03TOMY HACTOAINAA ITATEHTHas 3asiBKa OyJeT IojaHa ¢ 3asBICHHEM BHYTPEHHETO IPHOPUTETA

BLIIHCYI(%&HHOfI 3a9BKH.

HPEJIH_IECTBYIOHII/Iﬁ YPOBEHb TEXHUKHU

CoBpeMeHHOE COCTOsIHME TEXHHKH, KaK XOpOLIO M3BECTHO CIICLMAIXCTaM B JaHHOMN obnacty,
NIPEACTABICHO IPOXOJaMH IS NadyOHEIX U 11epebOPOYHEIX TPYO, KOTOpEIE XapaKTepH3YIOTCs
HabopaMu ¢ranues u N0y }IaHLEeB, BCTPOEHHBIX B OTHECTOHKHE YIpYTrHe IpoKIagKy, OOBIMHO
HpHUBAPCHHPIC HEMOCPEACTBEHHO K CKBO3HBIM TPY6aM w/wmu K CHCHHAIBHO MPOCBEPICHHBIM H
TIOATOTOB/ICHHBIM CTE€HKaM MM NadybaM BOAHEIX cymoB. Takas YCTaHOBKa Tpy0 sBisgeTCH
HEBBITOJHOM H3-3a OYEHb HHBA3HBHBIX BMEILATENBCTE B CywmecTBytomue cucteMsl. Kpome Toro,
CIIE ONHUM HENOCTaTKOM SBIAETCA TO, YTO B CIydae YXe€ CIIYIIEHHBIX Ha BOJLY CY/€H, TaKue
YCTPOHCTBa/CHCTEMBI IS IPOKITAKH TPYO WM MHBIX MOAOGHEIX 1Eneil TPYZHO YCTaHOBHTH U3-
34 HX pasMEpOB, KPOME CIIy4aeB BHECEHHS CYIIECTBEHHBIX KOHCTPYKTHBHBIX HM3MEHEHHWI C
TOCICAYIOUMMH 3HAYUTENBHBIMU 3aTPaTaMH, a TaKKe M3-3a HEYI0OCTB C OpraHM3aLOHHOM
TO'IKH 3pEHHsI, KOTOPbIE MOIYT BO3HHKHYTh Ha 00pTy BOAHBIX CYNIOB 3HaYMTENBHBIX Pa3MEpOB,
HTO MOXET NPHBECTH K MOABJICHUIO IIOMEX H HPEIATCTBHH B IIOMEILEHHUAX, NpeaHa3HAYEHHBIX

1A IPYTUX LEneil.



lo cymectBy, ocHOBHBIE KpHTHuUHEIE HCZIOCTATKH CYLIECTBYIOIIMX MPOXOJOB B manybax u
IepebOpKax NPOUCTEKAIOT M3 HECKONBKHX daxropos, B ToM umce: 4YpPE3MEPHBIX rabapUTHBIX
PasMEpOB ITHX NPOXOZIOB, KOTOPBIE, B HEKOTOPHIX CIy4asX, HE IO3BOJIAT CO3JaBaTh HMX B
HEOOXOMMBIX MeCTax Ha yke COYWEHHBIX Ha BOIy CyJaX, OTKJIOHEHHSI TPYO, IPOXOALMHX
HCpes BCIIOMOTATe/IbHBIC 30HEI CAIOHOB, 3aJI0B M T.II. SXT, METASXT M BOJTHBIX CYZIOB B IIEJIOM.
Ognako, B ciydae BOAHBIX CY/OB, KOTOpEIC elIe TONBKO MO/KHBI GBITH CIIyIIEHBI HAa BOLY
(HOBBIX), IPOCTPAHCTBO K raGapuTHEIE PasMepsl TAKOBBL, 9TO JENAIOT BMCIIATENIBCTBA 0COOEHHO
3aTpaTHBEIMHU KaK B 9KOHOMUYECKOM, TaK U B QYHKIMOHAIFHOM IUIAHE.

Oco60 octpo mpobnema crour Ha TIPOTYNOYHBIX KaTepax: paboyMe 30HBI TaM CBENCHBI K
MHHHMYMY, 4TO0BI 06GeciiednTs Goblile MeCTa I CallOHOB, KAIOT 00HTaeMBIX HOMEILEeHH T B
uenom. COBPEMEHHOE COCTOSHHE TEXHOIOIHH, C ApYro# CTOpOHEI, TpeGyeT I YCTAHOBKH
TakuX TIPOXOJOB I TPyOONIPOBOLOB 3HAYMTENBLHOTO IIPOCTPAHCTBA M CO3AET CYNIECTBEHHBIE
TIOMEXH, HTO 3aTPYAHAET HX COIVIACOBAHME C BHINIEYKA3aHHBIMH TpeboBaHusaMH. Taxxe ects
CYMIECTBCHHAA CIIOXHOCTEH B TOM, YTOOBI YCTAHOBHTH TaKHe YCTpO#icTBa Ha 6OPTY, KOraa Takue
TIPOXOJB! CIIMIIKOM IPOMO3/IKY 110 CPABHEHHMIO € AOCTYIIHBIM IIPOCTPAHCTBOM (YTO HMEET MECTO
B GOJNBIIMHCTBE CilyYaes).

Euwe omnoit npo6nemoii sBnseTcs cioxHOCTS IIPOJIONBHOrO H3rHbaHuA TPY6.

Ewe oanum HemocratkoM sBisercs TO, UTO CHMWXAKTCA XapaKTEPHCTHKH BHYTPEHHEro
COTpPOTHBIICHUA CTEHOK, 4Yepe3 KOTOpblE TNPOJETAIOT TaKHe NpoXoas!l [uis Tpyd, W/mmu B
PE3YNLTATe YMEHBLICHUSA CONMPOTHBIEHHSA/MPOYHOCTH CAMHX Tpy6 Hu3-32 Heo6XOZUMOCTH
HCNONIE30BaHUA CYMIECTBYIOIMX CHCTEM/YCTPONCTB i BHITOIHEHHS CBapKH JJ1s 3aKperIeHHA
CYHMECTBYIOUMX YCTPOHCTB HENOCPEACTBEHHO HA CTEHKAX ¥/HIIH Tpy0ax, 49To, O4YeBHAHO,
CHIDKACT XapaKTEPUCTHKH CONPOTHBIICHHS KaK KOHCTPYKLMIA, TaK ¥/YIM Tpy0, ¢ mociaenyromei
YCTAJIOCTBIO CAaMUX KOHCTPYKLMI W/WTH Tpy6, B ymep6 CPOKY Ci1y0pl/aMOpTH3aIHH.

Taxum o6pasom, cymecTpyromuii YPOBCHE TCXHHKH HE NIPE/UIAraeT MOTPEOHTENAM KOMITaKTHbIE,
HCMHBASHBHBIC M HE3ATPYIHMTENbHBIE DELICHHS, KOTOPHE HE BIMAIOT Ha TEXHHYECKHE
XapaKTepPUCTHKH TPYOOIPOBOIOB M/HIM CTEHOK/TIANY6 AXT, MErasxT u BOIHBIX CYIIOB B LEJIOM,
Ha KOTOPBIX 3TH YCTPOHCTBA /I IPOX0/Ia TPYD YCTAHOBJIEHbL.

Kpome Ttoro, cuemyer ormeruts, uro ma CErOMHAMHUA N€Hb 3TH yCTPONMCTBA OBLIM
CePTHQULMPOBAHBI B JlyYIIeM CIy4ae KaK OTHEYIIOPHBIE, YIUTHIBAS HEBO3MOXKHOCTD, H3-32 HX
BHYTPCHHMX KOHCTPYKTHBHBIX OCOGEHHOCTEH, IpegOCTaBHTH TapaHTHH H cepTUUKATEI
OTHOCHTENILHO ~ MX ~ COOTBETCTBMA  [PYTMM  acIIeKTaM,  TaKHM Kak,  Hampumep,
BOIOHENIPOHUIAEMOCTb. OYEBHIHO, CYHTAETCH, YTO Ha YPOBHE BBIUIE BAaTEPIHHHHM BOJHOIO
CyAHA 5TH YCTPOHCTBA /1A HPOKIagKH TPYG, mo KpaiiHell Mepe, BOJOHENPOHHIAEME], HO KaK

TOJIBKO OHHM OIIyCKQKTCA HHKE YPOBHs BaTCp/IHHUM, XapaKTECPHUCTHKU BOZIOHEIIPOHHIIAEMOCTH
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OTCYTCTBYIOT. IIOHATHO, YTO 3TO OCOGEHHO HEBBHIrOJHO, YYHTHIBAS OYEBHAHYIO HEOOXOJUMOCTh
HMETb  BOSMOXHOCTb H30IIMPOBaTh OJMH MIM HECKOJBKO OTCEKOB CyAHa IO Mmepe
HeoOXOMMOCTH B ClIydYae 3aTOIUIEHHs Ha oopry.

B uucno nenedl cosgamHms HacToSINEro u306peTeHHs BXOIUT PeIleHHE BEHIIEYIIOMIHYTEIX
U3BECTHBIX Ipo6JIeM B aHHOH 06JIaCTH TEXHHUKH.

HoaTomy Henbio HACTOSIEro H306PETEHNUs ABNAETCA ONMHCAHHE YCTPOMCTBa Al Ipoxona Tpy6
A1 many6 M mepeGOpOK BOJHBIX CYHOB, KOTOpOE TapaHTHPYET CepPTUUIMPYEMEIE
XapaKTCPUCTUKH KaK OTHCYIOPHOCTH, TaK M BOAOHENPOHHIIAEMOCTH (TePMETHYHOCTH).

Kpome Toro, nenpro HacTosmero n3o0peTeHus ABAAETCS OMUCAHHE YCTpO}CTBa Ui mpoxoja
Tpy0 mns many6 um nepeGOpok, KOTOpoe BO3MOXKHO 6e3 0coGBIX 3aTPpYOHEHUH YCTaHOBUTHL Ha
BOJIHOE CYZHO JII000T0 THITAa Kak BO BPEMsI IOCTPOMKH, TAK M IIOCTIE ee 3aBEpPLICHHUS.

Eme onna nens HacToAINEro u3o6peTeHns COCTOMT B ONMHMCAHMHE KOMIAKTHOL'O yCTpOMCTBa st
npoxoza Tpy0 i nany6 u nepeGopok.

Kpome Toro, nensio Hacrosmero u3o6pereHus ABASETCA ONMMCAHHE YCTPOMCTBA Il IIPOX0ja
Tpy0 Wit nany6 u nepeGopox, KoTopoe YCTpaHAeT pOGIEMY YCTAIOCTH KOHCTPYKIMH.
HakoHer, uenbio HaCTOAEro H300pEeTEHHs ABIAETCA ONMUCAHUE YCTpO#CTBa 11a npoxona Tpy6
AN any6 1 nepeGopok BOAHBIX CYOB, KOTOPOE [O3BOJIAET ONTUMH3UPOBATE 3aTPATHI U BpEMs

YCTAaHOBKH KaK A0, TaK U I10CJ1e 3aBEPIICHNUA CTPOUTENLCTBA CyaHa.

KPATKOE OITMCAHUE U30BPETEHUS

OTH 1 Apyrue nenu GyAyT JOCTHTHYTHI 6naroaaps HHHOBAaLIHOHHOMY YCTPOMCTBY JUIA 1poxoja
Tpy0 A1 nany6 u 1epeGOpoK BOAHEIX CYZOB, KOTOpO€ M SBIAETCA OOBEKTOM HACTOALIETO
H300peTenns, U KOTOPOE MpPEeHMYILECTBEHHO obecrieaMBaeT, TapaHTHPYET W CepTHGUIUpPYET
OQHOBPEMEHHO yCTOHYHMBOCTE M 00ecredeHne XapaKTepHCTHK OTHEYIIOPHOCTH  H/MJIH
BOJZIOHETIDOHHMIIAEMOCTH (TEPMETHYHOCTH) Ha TiIyOHHE HO KpanHer Mepe 0 10 MeTpos Hmke
BATCPJIMHHH, B TO K€ BPEMA YCTPaHsis BCE HEAOCTATKH U A(EKTHI, CBI3AHHbIE C COBPEMEHHBIM
YPOBHEM TEXHHUKH.

YIoMsAHyTOE 3alUTHOE YCTPOMCTBO I npoxoja Tpy6 mia mamy6 u nmepe6opox BKIIOYAeT B
cebs1, Mo KpaiiHel Mepe, CTaTHYeCKOe YIUIOTHHTENBHOE YCTPOMCTBO, COAEpIKaliee, 10 KpaiHeit
Mepe, IBOHHON (ianen, MOIXOAAIIMI AN 3aKPEIUICHUS B THIIB3€/TIPOX0Zie Mo6oro nuamerpa,
NIPUMEHMMOro Ans IPOKIAAKM TPYO Ha BOJHBIX CyAax, NpHYEM YKa3aHHBIH JBOMHOM ¢dnanern
COZEPKHMT, MO KpaHHeH Mepe, OBE LMIMHAPHIECKUX CTOPOHBI ()IIaHIL[a, KOTOPEIE MOTYT OBITH
COCAMHEHBI BMECTE, NPHIEM YKa3aHHOE YCTPOHCTBO IPEHMMYIIECTBEHHO XapaKTepU3yeTCs TeM,
HTO YKa3aHHbIe CTOPOHBI (hNaHIa, B CBOIO OYEpep, PasieleHsl, 0 KpaiiHel Mepe, Ha [Ba MU

bonee NOMONMHUTENBHBIX MONTY(IAHIA, KAKIBI B opMe umHHAPHYECKOrO CekTOpa, mpHYeM
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YKa3aHHBIC [I01y(IaHUBL, TIO KpajiiHeil Mepe, ABYX THIIOB, BKIKOYAOT COSNHHUTEIbHEIE obnacry,
KOTOpBIC COCAMHAIOTCS JIMLOM APYT C APYroM, 4To0bI 06pasoBaTh yKa3aHHYIO NIEPBYIO CTOPOHY
ranLa, ¥ CoeMHUTENbHbIE 0GIACTH COEHHSIOTCA H 06PasyroT YKa3aHHYIO BTOPYIO CTOPOHY
¢nanna, npuyem ykazaunble (JIAHIBI COSAMHSIOTCS JIHIIOM ApyT ¢ ApyroM Aanas oGpa3oBaHMs
ABOMHOrO ()IaHUa, TP 3TOM YCTPOMCTBO SBJIAETCA MOAYIBHBIM M BKIFOUAET JI060€ KOIHIECTBO
nonydnaHues, coGMpaeMBIX HEMOCPEACTBEHHO Ha GOPTY BOMHBIX CYHOB B npoxoJjax st Tpy6
MK THIb3aX, MPOXOANUX Yepe3 nepeOOpKH M/HIN Nany0sl TOGBIX THIIOB, C BO3MOXHOCTBIO
a[IaNTHPOBAHMS TAKXKE K YK€ CYIIECTBYIONIUM IIPOXO/aM.

Kpowme Toro, npenMyiecTBeHHBIM ABIACTCSA TO, YTO MEX]ly IO KpaHHeH Mepe OHHMM HEPBbIM U
YKa3aHHBIM IO KpaHHe#l Mepe BTOPBIM (IIaHLEM, H MeX/y 30HAMH COEAHHEHHUS nomygaaHues
IIEPBOro THIIA UMEETCA, 110 KpailHel Mepe, OfHA IPOKIIaKa/yINIOTHEHHUE.

Taxoke mpeHMyIIECTBEHHBIM ABIAETCA TO, YTO TakKas 10 KpaHHeH Mepe OJHa IpOKJIaKa,
BKIIOYCHHAd B YCTPOHCTBO M pa3sMelleHHad B HeM, Kak OyJeT OIMCAaHO HMKe, Hanpumep,
IPEANOUTATENBHO BBINONHEHHAA U3 rpaduTa, AeNaeT YCTPOMCTBO Kak OTHEYNOPHBIM, TaK M
BOZIOHETIPOHHIIaeMbIM. Onpe/ienieHHas TakuM 06pa3oM IPOKIaAKa MOXKET BKTIOYATH HECKOIBKO
CeKIHH NpPOKIALOK yis o0pasoBaHus COGOPKHM, MPHYEM TaKas cOopka cexnuil MpOKIafoK HIH
YacTeH JOIDKHBIM 00pa3oM coGHPAETCS APYT ¢ APYTOM H ¢ YCTpOIICTBOM.

IIpenMyIIeCTBO KaK OTHEYNOPHBIX, TAK H BOJOHENPOHULAEMBIX XapaKTEpHCTHK  YKe
TNIOATBEPXKACHO HA STAIle UCTIBITAHHH, COOTBETCTBYET CTAHIAPTaM, IPESBABISIEMBIM B OTPACIH, 1
TIOATBEPKACHO 10 ry6uHE! 10 METPOB HIKe BaTep/THHHH.

B wactHocTH, Takas mpoxnapka(u) mwim c6opka wgacTeil/ceximil MIPOKJIAJKH  (IIPOKIA/IO0K)
PA3MEIIACTCA MEX/y TaKUM, YIOMAHYTBIM BBIILE, IO KpaifHeil Mepe, IEPBEIM M II0 KpaiiHei
Mepe BTOPEIM (uiaHIeM, KaK M0 BHEIUHEH, Tak U 110 BHYTPeHHelH OKPYXHOCTH (uaHua, npuyeM
yKasaHHas Mpokiajka TakKe NOMOTHUTENLHO PasMEmacTCs B 30HAX COENMHEHHS MEXIY
Pas/IHYHBIMM NONy(IaHIaMH, YTO GyHET omucaHo Goiee YeTKO cO CCHUIKOH Ha IpUIaraeMele
HKXKE QUrypsl. B yacTHOCTH, coenuHEHKE 10 KpaiHeH Mepe AByX ¢aHUeB (COCTOALMX U3 ABYX
HI bonee NOMy(IAHIEB) IPHKUMAET YKA3aHHBIE IPOKIAAKH KAK II0 HAIpPAaBJICHHIO K BHEIIHEH,
Tax ¥ 10 HAaNpABICHUIO K BHYTPEHHEH YacTH CaMOro Mpoxofa (3a30pa, OCTAIONIErOCS MEXAY
BHEIUHEH OKDYKHOCTBIO ~yCTPOHCTBA H  OTBEDCTHEM, (DH3HYECKH NPOACNaHHbIM B
nany6e/nepedopke).

OTo npwXUMaHHE NPOMCXOAUT Gmarosaps (opMme caMux ¢nannes/nonyonaanues, KoTOpHIe
IPE/ICTABIIAIOT COOOH TO KpaifHeil Mepe mBa THma: mepBBIi ¢nanen u cooreercTBYIOIIHE
101y()IaHIB! BBITTOJIHEHEI C BHYTPEHHEH W BHEIIHEH OKPYKHOCTBIO B (DOpME IMITHHIPHUYECKOI
KOpOHKH, € KPOMKAaMH HIIM BHELIHMMH NPOQHIAMH, OIPHIIOAHATEIME OTHOCHTENBHO IUIOCKOCTH

nony$nadua Nepporo THNA; 3TH NPO(HIHM, B YACTHOCTH, MOTYT MNPEANOYTUTEIEHO HMETh
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KIMHOBUIIHOE CE4eHHUE; BTOPOH (iaHen u mobble COOTBETCTBYIOME MOMY(hIAHIBI, C APYroi
CTOPOHEI, BBIMOJHEHBI C BHYTPEHHEH ¥ BHELIHEH OKPYXHOCTBIO B ()OpMe LMIMHAPHIECKO:
KOpOHKH C KDOMKaMH WM BHEIIHMMH IPOQHISAMH, OMYMIEHHBIMH OTHOCHUTENBHO ILIOCKOCTH
¢naHLa WM COOTBETCTBYIOIIUX ndny(bnanues, COCTaBJIAIOIIMX YIOMSHYTBIN (paHen, KOTOpEIi
00palleH K COOTBETCTBYIOMEMY JOIOIHUTENBHOMY MONY(IAHIY HIH duaHIy, HOaXOASIEMY
JUIA COEIMHEHHS C HUM.

[ns mepsoro THma momyQraHLEB, KOTOPBIA MOXHO ONpEACTHTh Kak «OXBaTbIBAEMBIH», 3TH
nony(IaHIbl BKIIOYAIOT B cels, 10 KpaiiHe# Mepe, OAMH CTHIKOBOM 9JICMEHT, HaIIpHMep,
KIMHOOOpasHoOH (GOpMbL. DTOT CTHIKOBOI 3JIEMEHT MPOXOAUT B PagHANBHOM HaNpaBJICHUH OT
BHEIIHETO pajauyca K BHYTPEHHEMY paJuyCy OXBaThIBa€MBIX HONY(IIAHIEB, M B KaXIOM
OXBAaTBIBAEMOM IIOJIy(hJIaHIE MOXKET OBITh HECKOIBKO CTHIKOBBIX 3JIEMEHTOB.

B dactHoCTH, TakKe OXBAaThIBaeMble MOTy(IAHIbl BKIIOYAIOT B ce6s Hapy>XHBIE IIOJYKOPOHKH C
pamuycom rl jm060i ToMUMHEL, NpudeM NPOQMIs YKa3aHHBIX HAPYKHBIX OXBATHIBAEMBIX
TIOYKOPOHOK  MPEAMOYTHTENBHO ABIACTCA CTBIKOBBIM MpPENOYTHTENPHO KIMHOOGPa3HOI
(OpMBI, U TO e CaMOe OTHOCHTCA H K BHYTPEHHHM IIOJTYKOPOHKAM YKAa3aHHOTO IIEPBOIo
OXBaThIBAEMOTO IONy(JIaHNa pajnyca r2 TF060H TONIHHLIL.

Hony¢nanupt BTOporo Tuma, KoTopeie 6yAyT OIpeenITscs Kak «OXBaTBHIBAIOIIME», B 00JACTAX
COCAMHCHHUA IpYr € IPYrOM BKIIOYAIOT B Cebs yrnyOneHus, KOTOpHIE IIPH COEIHHEHHH
00pasyloT y4acTKH, B KOTOPBIX Pa3sMEIaeTcs, o KpaiHeH Mepe, OHA YacTh NPOKIAIKH HIIH
YIIOTHEHHUs. ITH 30HBI POPMHPYIOTCA, 110 CYIIECTBY, B PATHATLHOM HAIIPaBJICHUH OT BHEIIHETO
panuyca rl K BHYTPEHHEMY PalHyCy I2 OXBATHIBAIOIIETO MONY(hIAHUA. DTU COEUHHTENbHELE
SOHBIL, IOAXOAAMME I pasMELUEHH:A, IO KpadHed Mepe, 4YacTH YIOMAHYTOH COOpKH
NpOKNIa[KH, BO BpeMs (a3el COOpPKH OyAyT pasMemaTsci B COOTBETCTBHM CO CTHIKOBBIMH
JJICMCHTAMH  OXBATBIBAEMBIX  IMONY(UIAHLEB, M, TAKUM 00pa3sOoM, OSTOT  3IEMEHT
IIPEHMYIIECTBEHHO NPXMMAET 3Ty YacCTh MPOKIAIKM B HAIPABICHUHM CTOPOH M HIDKHEH yacTu
N0710CTH, 06PAa30BaHHON 30HAMHU COGIMHEHUS OXBATHIBAIONIMX NOMy(IaHIICE.

Kpome Toro, ykasamnele oxparsiaiomme momy¢maHusl Sfout BKTIOWAoT B ceGs BHEIIHHE
NIOJYKOPOHKH € paguycoM rl mo60H TONIIMHBEI, COBMECTHMBIE C TONIIMHON OXBATHIBAEMEIX
nony(praHUeB, U HACHTHYHO BHYTPEHHHE IIOJMYKOIOHKH pamuyca r2, HMEIOLIHE TE Ke
XapaKTEPUCTHKH.

Buyrpennnii  mpodmme 12 yKkasaHHEIX  BHEIIHHX  OXBATHIBAIOIIHX IIOJYKOPOHOK
IIPEATIOYTHTENBHO BKIIOYAaeT B cebs yriybneHHe, KOTOpOe MPOXOMHT BIOME HOJYKPYTJIOH
KOPOHKH, M 3TO yriaybieHWe WM BBICTYN, obpasylomme momocts Sfint, moaxomuT s

pasMeneHua AOIOIHUTEILHOM YacTH IIPOKJIAAKHU HIIA Haﬁopa TMPOKNAaOK, YIIOMAHYTBHIX BbILUE.



HWnentnino, 5T0 Taxke mpuMensercs k BHYTPEHHHM OXBATBIBAIOLUM MONYKOPOHKAM pajuyca
12, KOTOpbIE BKIIOYAIOT BBICTYI MM yriybneHue, noaxomgdmiee sy pasMemeHus
AOTIOIHHTENBHOH IPOKIIAIKH HITH YACTH IPOKIIAKH.

IIpenMymecTBenHo, Bo Bpems dassr  cbopku (koTopas Oymer mompo6HO onmcana Ha
OpuiIaraeMeix ¢Gurypax), nonocta Sf oxBaTeIBAROIIMX nonyduannes, BKIOYas YKa3aHHbIE YaCTH
TIPOKIIAZIOK, COCIMHEHBI C COOTBETCTBYIOIMMH BHYTPEHHUMH H BHELIHAMH npoduisMu Smint u
Smout 0XBaTHIBAEMBIX HOMy(IIAHLEE; NpCHMYINECTBEHHO, NPOGUIM Sm [oaxXomar s
TIPIDKATAA COOTBETCTBYIOLIMX IPOKIA/OK II0 HANPABICHHIO K BHYTPEHHEH 4acTé moioctu Sf
I, CKOpee, ONIM3KO K BBICTYIY HIIH, TOYHEE CKa3aTh, OypPTHKY OXBAaTHIBAIOILErO nonygnadua, a
TAKKE I10 HANPABIICHHIO K BHEIIHEH CTOPOHE IOJIOCTH. Iloatomy Bo Bpems c60pku Ha BHemIHeit
CTOPOHE HacTh BHEWIHEH MNPOKIAIKH, KOTOPas NPOXOAUT IO KpyrioMy npoduio paauyca rl,
TMPHXXUMACTCA K BKIIAZBIINIY THIBb3BY/TPYOBI, KOTOpPAs BCTABIAETCS B CTeHKy Iany0si/mepeGopku,
A€ pasMemlaeTcss ycTpoiictBo. Bmecro sroro mpoximanka, Pa3MENIeHHas BO BHYTPEHHEH
TIONIOCTH, NPIDKUMAETCA 110 HANPABICHHIO K BHYTpeHHeH 4acTH IIOJIOCTH, ONH3KO K
OXBATBIBAIOIIEMY IONY(IaHIly ¢ OJHOM CTOPOHBI H GIH3KO K npoxoasimen Tpybe, ¢ apyroi
CTOpOHBL. B T0 Bpems kak Npokmanka, MMeromascs B PaIHalIbHBIX IOJOCTAX OXBATHIBAIOLIHX
nony(naHueB, NpMKUMAETCA Pa/MaNLHEIM - 3JIEMEHTOM — OXBaTHIBAEMBIX  MONMy(IaHIEB,
IpHXKHMasA €€ K ABYM OypTHKaM OXBaTBIBAIOLIMX nony(naHneB ¥ K HWXKHEH yacTu II0JIOCTH,
CICAYyeT OTMETHUTh, YTO TAKHM 06pa3oM, OJHHAKOBBIE XapaKTePHCTUKH  YIUIOTHEHHS
TapaHTHPOBAHBI MHHOBALIHOHHEIM ITyTEM MEXIY THIIB30i1/(pranmeM u namy6oit/pnanuem, MeXay
OXBAaTBHIBACMBIM I10J1y(IAHIIEM U OXBATHIBAIOLIHAM nony¢naHueM B 061acTix, COOTBETCTBYIOILHX
OKPYXXHOCTAM, MaCTAM OKPYXHOCTEH H COOTBETCTBYIOLAM NOJIOCTAM, paguycam rl u r2.
Beuneynomsauyrsie cucrems ymnornenus, Pa3MEIICHHBIC BHYTPH KOHCTPYKIMH IIPOXofa Tpyo,
TapaHTHPYIOT, 4TO B Clly4ae II0)Kapa H/WIH 3aTOILICHHS XapaKTePUCTHKH OTHECTOMKOCTH M
BOZOHENPOHMIIAEMOCTH (TepMETHYHOCTH) GYAYT COBMIONATECS B npenenax ray6unsr 10 metpos
HIDKE BaTEPJIMHHUY.

As MOANepKKH CHCTEMBI NpmkaTus BBIMICYIOMAHYTEIX NPOKIANOK MO BCEMY MEPHMETpY
TIPOXOAia PasMEINACTCs CHELHANbHAS TEPMOPACIIHPAIOMAACS JIEHTa, KOTOpasi B CIydyae MOXapa
CIIOCOOHA YBEMYUTH CBOH 06BeM B 16 pas IO CPaBHEHHUIO C IEPBOHAYATEHBIM PAa3MEPOM.
OdeBnpHo, YTO Takoe yCTPOJCTBO IIyTeM NpWXaTHA COOPKH MpoKnaaku (Wi YILTIOTHEHHS)
O0ECNIEYNBACT IIOJIHOE YIUIOTHEHHE, KAk OTHEYNIOPHOE, TaK H IPEHUMYILECTBEHHO TaKXKe
BOAOHEIIPOHHIIAEMOE, IS 3aUTHOTO YCTPOHCTBA MOC/Te TOT0, KaK OHO YCTaHOBJIEHO.
CnepoBarensHo, ycTpoiictBo ¢ Mo KpaiHeli Mepe IBOMHEIM (mannem, IOJTyYHUBIIEE
NOAXOAAIYI0 (OpMyY, Hampumep, B Ipomecce OGTOYKH, YCTAHABIMBACTCH TAKHM obpazom,

4TOOBI IIPpHXXUMATh Kak Hapyxy, Tak u BHYTpPBL CaMoro npoxoaa BBINIEYIIOMAHYTEIC HPOKJIaAKH,
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PasMEILICHHBIC BO BPEMs 3Tana COOPKH BHYTPH €r0 KOHCTPYKLHH, TAPAHTHPYS B Cliyyae moxapa
/WM 3aTOIUIEHHS XaPaKTEPUCTHKH OCTAHOBKH OTHA A60 (oTxpEITOE MMams npu 1000 rpagycos
Lenbcns B Teuenne 60 MUHYT) H BOJOHEPOHAAEMOCTD (repmeTryHOCTE) 10 10 MeTpoB Huxe
BaTEPIHHHUH.

lIpoxonpl Tarke ONYCKAIOT OrpaHMYEHHOE OCEBOS nepeMelieHne TPYOEl OTHOCHTENIBHO
COOTBETCTBYIOMIEH NayOB! MM NepeGOpKH, IorIomas mo6oe pacIIMpeHHue WK BUOpanuio 6e3
BIMAHUA Ha XapaKTEPHCTHKH OTHEYNIOPHOCTH M BOJIOCTOMKOCTH, OMMCAHHBIC BHILIE.

KpoMe Toro, eme omHHM NpeMMymIECTROM M MHHOBALHeHl CTAHOBUTCH TO, YTO, YYHTHIBAs
MOAYJIbHYIO IIPHPOAY STOTO yCTPOHCTRA, Er0 rOpas/o JIerde YCTAHOBHTH Ha M0G0 THIT BOJHOrO
CYAHa, KaK BO BpeMs CTPOMTE/IBCTBA, TAK H Ha y)Ke CIYLIEHHOM Ha BOZY CyZHE.

Eme onunM npemMymecTsom sBnsercs To, 49TO TPAHCIIOPTUPOBKA M TEXHHYECKOE
00CIy)XMBAaHHE 3TOr0 YCTPOHCTBA TaKKe 9PE3BHIYANHO YNPOUIEHE!, IIO3TOMY YCTPORCTBO
00€CreurBaeT BBICOKYIO MPAaKTHYHOCTH IS nocneayromen pasGopkd M MOBTOPHOM c6opkw,
KOrJa HeoOXOAUMO TeXHHYecKoe o6CIyXHBAaHME, YTO NPUBOJUT K 3HAYUTEIHHOM JKOHOMHHU
BPEMCHH M JICHEXHBIX CPEACTB [ BIAJIeNbla M/WAM IPOM3BOLHMTENS. Ycrpoiictso,
ABJIAIOIICECH MPEAMETOM HACTOAILETO H300PETEHH, Takke 06ECIIeYNBAET LIETOCTHOCTS namyosl
WM TIepebOpKH, Haf KOTOpoil BeleTcs paboTa, 6e3 HEOOXOMUMOCTH B JOIOTHHUTEILHOM
HNPOCTPAHCTBE.

Hns moboro cneuunanycra B gaHHON 06nacTH Cpa3y CTaHOBHUTCS OYEBHMIHBIM, M 3TO TAKXKE
CBA3AHO C MOYICHHEM OTHEYNIOPHEIX M BOJOHENPOHHMIAEMBIX XAPAKTEPHCTHK, YTO HaCTOsIIEe
H300peTeHNEe C TAKMM BAPHAHTOM OCYNIECTBIEHHS GIECTAIHM 06pa3oM pemiaeT gBe BaKHBIE

TEXHHYECKHeE HpOGIIeMBI OTpaciu.

KPATKOE OITMCAHHE OUT'YP

OTH ¥ JpyrHe NpPEeHMyINECTBa, IIONY4EHHEIE Onarogaps WHHOBAaLIHOHHOMY 3aIUTHOMY
YCTPOKHCTBY [/ TPYO, OIIMCAHHOMY B HACTOAIIEM n3obpereHun, 6yayT MOACHEHEI ¢ KOHKPETHOM
CCBUIKOH HAa OIHMCAHHE HEKOTOPEIX O0COGEHHO NPEANOYTHUTENBHEIX (DOPM  peanusanuy,
OITHCAHHBIX HA NIPHIIATAEMBIX (UIypaX, Ha KOTOPBIX:

Ha ¢urype 1 moxasam ympomennsii sug SAIIMTHOTO YCTPOWCTBA, YaCTHYHO COOGPAHHOrO B

THIIB3€e/TpyOGe;

Ha ¢urype 1a nokasau ynpomenssiit sux YCTPOMCTBa B pa3pese;

Ha ¢urype 2 nokasas Bun coGpaHHOTO 3aMIUTHOTO YCTPOHCTBA B paspese;

Ourypsl 3 u 4 NOKa3BIBAIOT JONONHHTENbHEIE BHIBl B INEPCIEKTHBE Pa3lHYHBIX CEKI[Hil

0CO0CHHO NIPECANOYTHTEIILHOTO BapuaHTa OCYIIECTBIICHUA 3alMTHOTO YCTPOﬁCTBa, OIIMCAHHOI'0

B HACTOAIIEM H300peTEHHY;



Ha ¢urype 5 noxasaHbr HanpasieHHA CHIT 3IEMEHTA HHHOBALHOHHOTO YCTpPOHCTBa.

ITIOJIPOBHOE OITMCAHUE ®UT'VP

HonsATHO, YTO mpusaraeMble (GUrypsl TpeIHA3HAYeHBl TONBKO /IS OIMCAHHS OCHOBHBIX
apaMeTPOB  OCOOEHHO  NpEANOYTHTENHHOTO  BApPHAHTA  OCYIIECTBICHHS  HACTOAIETO
M300pETeHHsA W HHMKOMM 06pasoM HE OTrpaHHYMBAIOT HACTOSIEE H3006peTeHne KakuM-nu6o
AOTIONHHTEIBHO BO3MOXKHBIM BAPHAHTOM PeaIM3alliH.

Co ccbuikol Ha Gurypy 1 mpeacTaBieH 0coGeHHO MpPeAOYTHTENLHEIH BapHaHT OCYILECCTBICHHUSA
33LUMTHOTO  ycTpo¥ictBa 1 s TpyGompoBOZOB BOAHBIX CYHOB, TAaKKE HA3BIBAEMOTIO
ABYX()IAHLEBBIM YCTPOHCTBOM, OMMCAHHOTO HACTOAIIUAM usobperenneM. B wyactHocTH,
YCTpo¥icTBO 1 BKiIIOY2€T B ce6s1, o KpaiiHeil Mepe, napy danues 2a, 2b, u3-3a 9ero YCTPOHCTBO
Oyner ompenensaTbcs Kak JByX¢iaHeueBoe, 3TH (BIAHIBI MOAXOAAT I COEIUHEHUS ApyT ¢
APYTOM, KaK 3T0 OyJeT oIMcaHO Hue. MeXxaHH4ecKoe 3al[uTHOE ycrpoiicTeo 1 ¢, no kpaiiHen
Mepe, NBOMHBIM ¢iaHnem 2a, 2b Moxer GHITH pa3feNeHO Ha HECKOIBKO CEKTOPOB HIIH
nony(IIaHLieB, NONYYAIOMMX MOAXOAMYI0 (OPMY B mpoLecce TOKapHOH 06paboTku u
¢pesepopanms.

Takue Quanupr 2a, 2b npeanoYTHTENEHO ONpeneNeHBl Kak, IO KpalHeH Mepe, OauH
OXBaTblBaeMbli (anen 2a u, 0 KpaiiHeil Mepe, OJJMH OXBATHIBAOLIKL ¢nanen 2b, u BKIIOYAOT
B ce0s, 0 KpaiiHell Mepe, M060€ KOIHYECTBO nonydnanues 2a’, 2a’’, 2b’, 2b>’ u T. A., KaxIBII
H3 KOTOPBIX MPEACTaBIACT COOOM OxBaTeiBaeMBbIil dranen 2a’, 2a’° U T. A., MOJXOZANIMH I
COCIMHCHHUSA C OZIHAM HIIM HECKOIBKHUMH €ro OXBaTHIBAOINMMYU nonydiannamu 2b’, 2b”’ u . 1.
Ot nonydnanusr 2a’, 2b’ BBHIIONHEHB C BHYTPEHHEH W BHEIIHeH OKPYKHOCTBIO B (opme
kpyrno# xopoHku Cint, Cout: B 4acTHOCTHM, ¢ KPOMKAMH WM BHENIHMMH U BHYTPEHHHMH
npodunsamu 20aint u 20aout paguycom, COOTBETCTBEHHO, 12 | rl (ryume BuaHO Ha Qurype 2),
KOTOpBLIE HMOIHATEI OTHOCHTEIBHO IUIOCKOCTH MOMy(aHIa MEepBOro Tvma 2an (B YaCTHOCTH,
OTHOCHTCIIBHO ILIOCKOCTH, KOTOpas o6palena K COeIMHEHHIO ¢ MomydJaHIeM BTOPOrO THIA
2bn), 5TH TPOHIH MOTYT NPETIOYTHTENEHO UMETH KIMHOOOpa3Hoe ceyenue 20a.

ITo kpaiineit Mepe, onuu dianer 2b BTOPOro THIA ¥ €ro MOTy(IAHIEL, €CTH TAKOBbIE HMeIOTCH,
2b’, 2b”’ u T. 1., BMECTO 3TOro BBIIOJIHEHEHI C BHYTPEHHEH M BHEIIHEH OKDYXHOCTHIO B (hopMme
kpyrno# koponxu Cint, Cout ¢ BHENIHUMH U BHYTPEHHHMH KPOMKAMH HJIH npodmiamu 20bint u
20bout paamycoMm, coorBeTcTBeHHO, 12 M rl, BBIIOJHEHHbIE IPOOHIHPOBAHHEIME U
ONyIEHHBIMU (C BBIEMKOH WM yriy6Gnenuem) 20b 1o CPaBHEHHIO C OCTAILHOM YacThIO
IIocKoCTH (rianna 2b (B 4acTHOCTH, ¢ IIOCKOCTEIO, KOTOpas obpalleHa K COEIHHEHHIO C

(nanneM mnepBoro THma 2an W/uiM ero nonydnanuem 2an, COCTaBIAIOLMMH YKa3aHHBIN



¢uanew. (IlosTomy xaxapiii M3 5TnX (uaHues U nomyduaHieB NpencTaBIIeT coGOi LMIMHID
WU CEKIHIO UIHH/PA).

10T OYpTHK, KOTOPBIH B JaIbHEHUIEM TaKXkKe HE3aBUCHMO HMEHYETCS Kak BBICTYII HIIH
yriybnenne 20b, kaXa0e u3 KOTOPHIX 06pasyeT MOAXOASUIYIO HONOCTE A Pa3MELIeH S YaCTH
NpOKJIa Ky 3 Uy cOOpKH MPOKIAAoK 3.

Ha orame cOopkn, a HMEHHO COeOMHEHHS OXBarhbiBaeMBIX monyduaHmer 2a’, 2a”° u
OXBATHIBAIOIIKX NONydrannes 2b’, 2b’’, koTopsie GyAyT COSAMHEHHI JMLOM APYT C APYTOM -
nonocty 33, obpasosanusie yraybnenuamu 20bint 1 20bout oxBaTsiBaromux nonydnaxmnes 2b’ -
KOTOpbIe HMEIOT TOJMWMHY Y M [JIMHY BHeImHed oOkpyxHoctd Cout, COeAHHEHBI ¢
COOTBETCTBYIOIIMMH BHYTPEHHMM M BHEIIHHM npodpmisMu 20aint u 20aout 0XBaThHIBaEMBIX
nonypnaHues 2a’; 0COOEHHO IPEANOYTHTENBHO, 4YT06H npodmmu 20a MOJXOAWIN IS
NPMKATAA COOTBETCTBYIOIMX MPOKIAZOK 3 B momocTH 33, TO €CTh NPHXKATHS HX BOIH3M
BeIcTyna 20b oxBaTkiBaloIero mony¢aHua, 0 HANPABICHHMIO K HIDKHEH 9acTH, a TakkKe I10
HaNpaBJICHUIO K BHEIIHEH CTOPOHE TOJOCTH 33, HIIM K MPOXOJAIIel TpyGe 5, COOTBETCTBEHHO, B
Ciy4ae NpOKIajKy, pasMeIIeHHOH B monocTd 33/bint, 1 k ruIs3e/Tpy6e 4 B Cliydae IpHXaTHA
NPOKIIA/IKK, pa3MELEHHOH B nonocTH 33/20bout.

Kpome Toro, co ccruikoit Ha ¢urypst 1 u 4, B yacTHoCTH, MOMydIaHIB! 2’an MepBOro TUMa
BKJIIOYAIOT B CeOsl, [10 KpaiiHelt Mepe, JONMOIHUTENbHBIE CTHIKOBBIE PaJHaIbHbIC 3IeMEHTH 21,
HanpuMep KIMHO0Opa3Horo Tumna 21, KoTopsie GyAyT onpeAeneHsl HIXKE KaK 31eMeHT 21 JUTHHE]
L = ((enewnnit paguyc rl - BHyTpeHHmii paguyc r2) - Y (TOMIMHA NMPOQHIMPOBAHHA HIH
yrnybnenus) X 2) u mupuHbl X 106010 BHAA B COOTBETCTBHH C TPEGOBAHUSIMU KOHCTPYKIIHH.
OTOT CTHIKOBOi 3/eMeHT 21 NPOXOAHT PagHalbHO OT BHEIIHEIo pazuMyca rl K BHyTpeHHEMY
pammnycy r2 oXBaThIBa€MBIX NONy(IaHIes 2’a, B KaXI0M noiydmnanme 2a’, 2a’’, 2an uMeercs
nI000€  KONMYECTBO 37I€MEHTOB 21, B COOTBETCTBMHM C KOJHYECTBOM OXBATHIBAEMBIX
nonaydaHues 2an (1 COOTBETCTBYIOIMX 0XBATHIBAIONIMX TTONydIaHIes 2°bn).

B 3onax coemunenus 34 oxpareiBaeMbIX (IaHLUEB He TpeOyeTcs HUKAKOH CIELMAIBHOI
obpaboTku.

Honyduanusr 2bn (¢urypa 1b), ¢ apyroif CTOpOHBI, B 30HaX COEMHEHM IpYyr C Ipyrow,
BKJTIOYAIOT YIiIyONIEHHs, KOTOPEIE COETMHAACE BMECTe 06Pa3yioT 30HHI TOOCTH 31, 1o Kpaiineit
MEpe, I IPOKIIAJKH 3 YUIH YacTH MPOKNAAKY 3. DTH 30HBI IIPOXOAAT PagHAaIbHO OT BHELIHETO
pamuyca rl K BHyTpeHHeMy pajuycy r2 OXBaTHIBAIOLIETO MOMydIaHIA M HMEIOT LIHHY L, mo
CYWIECTBY, PaBHYIO IUIMHE dnieMeHTa 21. VkasaHHble 30HBI monoctd 31, momxomsmme s
Pa3sMeLICHNA [0 KpaiHEeH Mepe YacTH YNOMAHYTOH COOPKH MPOKIamKH 3, BO BpeMs cOOPKH C
OXBaThIBAGMBIMH NONyGnaannamu OyayT pasMelleHbl B COOTBETCTBMH CO  CTBHIKOBBIMHU

aneMeHTaMu 21 OXBaThIBaeMBIX Nony(IIaHneB 2a, TAKEM 06pa3oM, TAKOH JIEMEHT Wi npoduns
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21 mpenMylIECTBEHHO NPHKHMAET YCTAHOBNEHHbIE BHYTPH NPOKIAAKH 3 IO HanNpaBJICHUIO K
HIDKHEH 9YacTH M CTOpoHaM mojoctd 31, o6pa3soBaHHOH coequHeHHEM ONYIIEHHBIX
COEIMHHUTEIIBHBIX 30H OXBAaTHIBAIOIIUX MONy(IaHnEes 2b’.

Kax ymomumanoce panee, 3TO rapaHTHpYeT HHHOBaLMOHHBIE CBOMCTBA OTHEYIIOPHOCTH H
BOJOHENPOHHIAEMOCTH, B TOM 4HCIE /I HMHHOBAIMOHHOTO MOJIYJIBLHOIO YCTpoiicTBa 1,
OIMHCaHHOTO 3€Ch, TAKIKE B 30HAX PAJJHANBHOIO COEMHEHHS ONHOTO NONyhIaHIa C APYTHM.
IlosToMy Ha mepBoM 3Tame CGOPKH MeXAy (UIaHIAMM OZHOTO THIA 30HBI COENMHEHHS
OXBATBIBAIOIMX (uiaHLeB 2bn o6pasyor momocts 31, MOXXOAALME A PasMELICHAS YaCTH
npoxnanku 3. Ha Bropom sTame oxBaTeiBaeMble NOIY(IaHIBI PasMEINAIOTCS C 30HaMH 21,
00pallleHHBIMH K YKa3aHHOH HONOCTH 31, TaK YTO 5TH CTHIKOBBIE BJIEMEHTHI MIPHXHUMAIOT
HNPOKIagky 3 B nmonoctax 31.

Hostomy Bo Bpems c60pkH Ha BHelIHeH cTopoHe okpyxHocTH Cout ¢ cobpanHbIM ¢uanuem 2bn
(cM. ¢urypy 3, roe 5Ta 30Ha BHAHA JIyYIE) YaCTh BHEIUHEH IIPOKIAJKH 3 pa3MellaeTcs BIOMb
BCETO KPYroBoro npouis paguyca rl u xorga dnaser 2an coeiMHseTCA, 3Ta IPOKIAAKA 3 ¢
OMHOM CTODOHBI TPWKHMAETCA K THIb3e/TpyGe 4, KOTOpas BCTaBleHa B CTEHKY
nany6s1/mepe6opk (31ech He MoKa3aHa), B KOTOPOH PasMELEHO ycTpoiicTBo 1.

C npyroit cTOpoHBI, mpokmagka 3, pasMelIeHHas BO BHYTpeHHEH mosnoctd ¢uanua 2bn, ¢
OKpYxHOCTBIO Cint, (TO €CTb, BBINOJHEHHOM IOCPEJCTBOM COEXMHEHHS nonydnanues 2bn,
KOTOpbie 00pasyloT 3aKkphIThId (uiaHern; 2b), KOTOpbli GymeT ompemeneH Kak MOIOCTH 32,
NIPHXHMACTCA, M0CIE TOTO KaK OXBAThIBAEMBIH (uiaHel] 2an MPHCOSAUHUTCSA, C OHON CTOPOHE],
10 HAlIPAaBICHUIO K BHYTPEHHEH YacTd MOJOCTH 32, a ¢ APYrod CTOPOHEI, GIH3KO K GOKOBEIM
cTenxaM nojnocty Sfin/32, no HanpasneHuio k camomy dbrasny 2b ¢ oaHOM CTOPOHEL, U C JPYTOi
CTOPOHBI, eClM HeT ¢iaHua 2b, oHa mpwxuMaercs 6IM3KO K IPOXOMAIIEH Tpy6e 5, koTopas
pasMeleHa B ycTpoiictse 1.

Ou4eBHIHO, 9TO 1A KPEIUICHUs YKA3aHHOE YCTPONCTBO 1 JOIDKHO BKJIFOYATE, 110 KpaHEH Mepe,
GOTHI UM CPEACTBA 6, MOAXOAAIIUE IS COEAUHEHMS nonydnanues 2’a u 2°b Bmecre, u, KpoMme
TOTO, NOIDKHO BKIIIOYATh, IO KpakHeil Mepe, GuKCaTopel 8 W/HIM KPIOKH 8 I KpeIIeHHs
BKJIAJBINIA [UIB3BY/TPYOEI 4 ¢ mo KpaiiHeil Mepe, OJHHM u3 nonybnanues 2a wiu 2b K
co6paHHOMY YCTPOMCTBY 1.

CrenosarensHO, 3TO YCTPONCTBO O4YEHb BHIFOHO GYHKUMOHHpPYET Kak YCTPOWCTBO IjIs
NPIKaTHA TPOKNIANOK 3 BO BCeX HANpPABIEHHAX, TO €CTh NPHXATHA H, CIEJOBaTENbHO,
ofecredeHus BOTOHENPOHMLIAEMOT0 YILIOTHEHHS MEX/IY ycTpoiicTBoM 1 ¥ ruis30ii 4, a Takke
MEXJly YCTpOHCTBOM 1 M mpoxopsmieit Tpy6oi M B 30HAX COENMHEHHA MEXIY Pa3THIHBIMH
3/eMEHTaMH WM QraHuamMu ¥ nomyhiaHUamH yCTpPOHCTBa 1, 4TO memaer 3To YCTPOHCTBO 1,

COGpaHHOE CO BKJIA/IBIIIEM THIB3bI/TPY6bl M MPOXOLAILIEH TpyGOH, HOJHOCTHIO OTHEYNIOPHBIM H
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BOZOHENIPOHMUAEMBIM, KaK 3TO NOATBEPKAEHO HCIBITAHHAMH, IO KpallHel Mepe, [0 IJIyOMHBI
IBYX METDOB.

Huis nonepkaHus repMETHIHOCTH 3TOrO YCTPOKUCTBA 1 OHO MOXKET JOIOIHHTENBHO BKIIOYATH B
cebst M pasMelaTh 1O BCEMY NEPHUMETPY/OKPYXKHOCTH T2 NPOXO/a, HIIH MMETh OGEpHYTHIH Ha
IPOXOAAIIYIO TPYOY, a TaKkKe CHapyKH II0 IHEPHUMETPY/OKPYXHOCTH rl MM PAIOM C THIIb30H,
CHeUHanbHBIA MaTepHall, TaKOH Kak TEpMOPAacIIMpSIOLIAACs JIEHTa, KOTOPBIA B CTydae IoXapa
MMEET CTOCOOHOCTh YBENUYUBATH CBOH 00BeM, MO KpaiiHell Mepe, B IIECTHAANATH Pa3 IO
CPaBHEHUIO C €T0 MEPBOHAYATBHEIM Pa3MEPOM.

Obbexr mo HacTOswwEH 3asBKe, T.. YCTPOHCTBO s mpoxona Tpy6 mia nany6 u nepebopox,
TAK)K€ MMEET JOINOJHUTEbHYIO XaPAKTEPHCTHKY, 3aKIMIOYAIOIIYIOCA B TOM, YTO OHO SBIISETCH
CaMONOEPKUBAIOLIEHCS CHCTEMOIA.

YCTPOHCTBO, ~CKOHCTPYMPOBAaHHOE TakMM 00pasoM, Iocie (HKCAMM  I[OCPELCTBOM
3aKpy4MBaHHsA GONTOB Ha monmydnaHuax, 61arofaps TONBKO JHMIIG TPHXHUMAIOMEMY YCHIHIO
YIUIOTHEHHA, 3aKPEIUICHHOTO TaM, MOXeT OJ0KHMpOBAaTh BCIO KOHCTPYKILHMIO IIPOXOAA K CTEHKE
Wi nanybe 6e3 HeOOXOMMMOCTH YCTAHOBKH KaKHX-IIMOO JOMOTHATEbHBIX AHKEPHBIX CHCTEM.
CrnepoBaTeNbHO, TaKOE YCTPOMCTBO  SBNSETCS — CAMOMOMIEPKUBAOLIMMCS YCTPOHCTBOM
IIOCPEACTBOM IIPHXKMMAIOIIETO YCUIUA MEXAY CAMHM YCTPOHCTBOM M THIIB30M/TPYOOii.

B uensix obecneuenus 6e30nacHOCTH M CTaGHIBHOCTH KOHCTPYKIMH C TEYEHHEM BPEMEHH Ha
THIIb3€ YCTAHABIMBAIOTCSA CBApHBIE (PUKCATOPEI, YTOOHI B CIIydyae 3aTOILIEHMA JaBJICHHE BOZIEL
BO3/ICHCTBYIONIEH Ha CHCTEMY IIPOXOJa, HE BBI3BIBANIO €€ JBIKEHHMS, H, CIELOBATENBHO, HE
BIIMSUIO Ha €€ CelMPUIECKHe XapaKTEPHCTHKH.

Eiue onauM npenmymecTBoM ABISETCS TO, 9TO YCTPOUCTBO 1, XapaKTepHU3YIoNeecs MOIYIBHOM
CHCTEMOH I0JNy()IaHLEB, OKPYXXSHHBIX YIUIOTHEHHEM/IPOKIAAKOH 3, ﬁpezxnhomeanO u3
rpauTa, NOIYCKAaeT OTPAHMYEHHOE OCEBOES HBIKCHHE TPYOHI OTHOCHTENBHO MAnyGhl WM
MepeOopKH, Ha KOTOpEIe BO3AEHCTBYET CaMO YCTPOHCTBO, MOINomIas MoGoe paciuMpeHne Wid
BUOpALMIO, HE BIMAS NMPH ITOM HA XAPAKTEPUCTHKU OTHEYIOPHOCTH H BOJOCTOHKOCTH,
OIIMCAHHEIE BBIIIIE.

Coueranue XapaKTEPHCTHK OTHEYNOPHOCTH H BOJOHEIPOHHLAEMOCTH (repmeruuHOCTH) 10
riyonHsl 10 MeTpOB HuiKe BaTEpIIHHHH IO3BONSET MOJHOCTHIO COOTBETCTBOBATH 3BOJIOIHY
3aKOHO/IATENBbCTBA, a BCe Donee CTporme CTaHmapTsl 0e30MaCHOCTH TPEOYHOT peIeHHH s
obecriedeHns XapaKTEPHCTHK OTHEYNOPHOCTH M BOJOHENPOHHIAEMOCTH (repmeTHyHOCTH),
TNIO3BOJIAIOMIMX AXTaM, METasfxXTaM H BOJHBIM CyAaM B 1I€JIOM MOJy4aTh HABHIAIIMOHHOE
paspelIeHHe, BEIaBAeMO€ YIIOTHOMOYEHHBIMU OPraHaMH CepTU(GUKAIINH.

CnenyeT OTMETHTS, YTO THI CePTU(HUKALMU HE OTPAHHIHBAET 00bEM HaCT(;ﬂHleFO n300peTenus,

TaKHE CCPTHQUKATHL NPUBOAATCA NPOCTO B KAYECTBE NPHUMEPA, IIOCKOIBKY OHHM OGBIYHO
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TpebyloTCa B 3TOH 06nacTH, B MOGOM Clyyae pasnu4HBE THIBI CEPTH(HKATOB HE HMEIOT
OTHOIIEHH K 00BbEMY OXpaHbl HACTOAIEr0 H300peTeHN.

YCTpoicTBO 1 NpenMyIIeCTBEHHO T'epPMETHYHO 3aKPHITO YKAa3aHHBIMH IMPOKIAJKAMH 3 MIIH
YIIOTHEHUSMH (TE€PMUH OTpAaciy), MPEANOYTHTENBHO IpadMTOBEIMH M, IO KpaiiHell Mepe,
NPOKNAJKaMH 3, HalpUMeED, NIPE/TIOYTHTENBHO U3 TEPMOPACIIUPAIOLIETOCA MATEPHANIA; B ClTydae
NoXKapa 3TH MPOKJIAJAKH IPEBPALIAIOTCA B IIEHY C BBICOKOM H3OJALMOHHOH CIOCOGHOCTBIO,
00BEM KOTOPOH /10 16 pa3 mpeBkIaeT NepBOHAYANBHYIO TOJLIAHY.

C arToHl Lenbio, HANPABIEHUS HANPSKEHHA NPOKIAJKH WIM YIUIOTHEHHS 3 M306pakeHH Ha
¢urype 5.

Crielyer OTMETHTB, YTO B IaHHOM JIOKYMEHTE BCEra YIOMHMHAIACh MPOKIaaKa 3 miu c6opka
NPOKJIAJOK 3, caMo coboil pasymeeTcs, 4T0 3T0 GyAyT NPOKIAAKH ¢ GOPMaMH U KOHTYpaMH,
NOXOMAIMMH I KXIOH IOJIOCTH, IPEJHA3HAYEHHOH [UIA 3THX MPOKIAIO0K, BCE OHH HMEIOT
OJMHAKOBOC HasHayeHWe H (Qysknmro. Jlna mpocTorsl, J0GOM 3J€MEHT MM  4YacTb,
o6pasoBanHbIe COOPKOH MPOKIANOK/YIIOTHEHHH 3, ONpeaenseTcs Kak MPOKIafKa 3.
YcrpojictBo i mpoxoja Tpy6 B IENOM AOMycKaeT NpPOAONBHOE H3rubanue TpyO u
nepeceyeHue Manyd /WM nepebopoK AXT, METasXT M BOAHBIX CYJOB B LEIOM i TpyO u3
YIJICPOIUCTOM CTaNM Ul TPAHCTIOPTHPOBKH JKMAKOCTEH WM Ia30B ¢ BHYTPEHHHM JaBIICHHEM,
PaBHBIM MM OTIMYHBIM OT aTMOC(HEPHOrO JABJICHMsA, C BHYTPEHHEH TEMIIEPATypOi, paBHO# HiIH
OTIMYHOH OT TeMIepaTyphl OKpyxawomei cpexsl. Bnaromaps stomy wm3o6pereHnio
OHOBPEMEHHO TapaHTHPYeTCs COXPaHEHHME XapaKTEPHCTHUK OTHEYIOPHOCTH IIEPECEKAEMEBIX
nany6/nepebopok BOAHBIX Cya0B Kiacca A60 i BOJOHENPOHMIIAEMOCTH (repMeTHIHOCTH) 10 10
METPOB HIDKE YPOBHS BaTEPIMHHUH.

YCTpoiicTBa  Taxke [MO3BOJNAIOT CHENAaTh KOHCTPYKUMIO TanyObl W/HIM  mepeGOpKH,
IIEPECeKaeMON STUMH THIAMH TPYO, LIENOCTHOH, ycTpaHas moObie cnabble MecTa B CiIydae
aBapHil.

Cnenyer Noa4epkHyTh, YTO PasBUTHE NPABUI U BCe GOllee CTPOTMX CTAHIAPTOB GE30MACHOCTH
TpeOyeT HMHHOBAI[MOHHBIX PEIIEHMH [UIi 3THX BHAOB paboT, CIOCOGHBIX O6ecnednTsh
XapaKTePUCTUKH OTHEYIMOPHOCTH W BOJOHENPOHHIAEMOCTH (I€PMETHYHOCTH), MO3BOJISIOIINX
AXTaM, MEragXTaM M BOJHBIM CyAaM B LENOM IONy4YaTh HABHIALMOHHLIE pPa3spelIeHHs,
BBLJABaeMbI€ YIIOJJHOMOYEHHEIMH OPTraHAMH CEPTU(PHKALHH.

IlpencraBnennoe 31eck M300peTeHHe HE TONBKO O06ECNEYMBAET OCOGEHHO BBIFOAHBIM H
MHHOBALMOHHBIM ~ IIyTEM COBPEMEHHOCTh 3THX pEHIEHHH, TO €CTh XapaKTEPHCTHKH
OTHEYNIOPHOCTH  MHepecekaeMplX nalyd wid nepebOpok cynoB kmacca A60 u
BOJOHENPOHHIIAEMOCTH (reépMETUYHOCTH) J0 10 METpOB HiDKEe BaTEpIMHHH, HO OHO TAKXKe

00ecrneyrBaeT CIeAyIoIHe IPeUMYLIECTBA:
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- 3HAYHTCIPHO YMEHBIUICHHBIC ra0apHTHBIE pPa3Mephbl, CIIOCOOHBIE HCIPABUTh KPUTHYHEIE
HEJOCTATKH COBPEMEHHOIO YPOBHSA TEXHHUKH, ONMCAHHEIE BEIIIIE,;

- MPOCTOTa COOPKH, NOCKOJIBKY HHHOBAIIMOHHBIE YCTPOHMCTBA IPEANIOYTHTEBHO MOCTPOEHE! Ha
OCHOBE 0Jy(pIaHIEB, IO3TOMY MX MOXHO COOHMpATh Kak B MACTEPCKOM, TaK U HETNOCPEACTBEHHO
Ha OOpTy Cy/IHa;

- 00K BeC YCTPOWCTBA 3HAYMTENHHO YMEHBLICH IO CPABHEHHIO C CYIECTBYIONIAM YPOBHEM
TEXHHMKH, MO3BOJIAS MCIOJIB30BaTh U MPOM3BOJACTBA CIUIABEHI XKeJe3a, alllOMHMHHUSA, THTaHA U T.
A.;

- IPOCTOTa COOPKHM XK€ B OYEHb OrPaHHICHHOM IPOCTPAHCTBE, OCKOJIBKY TAKOE YCTPOHCTBO,
KaK ObIIO CKa3aHO BhIllE, NPEHMYIIECTBEHHO COOHpaeTcs W3 pasHBIX CeKUuil monyduanies
(COCTOUT M3 HECKOJIBKMX HJIM MHOXECTBA 4acTel, NPUYeM KaXIblii BAPHAHT BKIIOYEH B 06beM
HacTOALIEro H300peTeHus);

- BO3MOXKHOCTh COOPKHM Ha SIXTaX, MErasxtax M BOAHBIX CyJax J0O0ro THIIA, KAK HOBBIX, TaK
YK€ CIIYINCHHBIX Ha BOJY, B KOTOPBIX COXPaHAIOTCH JPYTHE THIIBI CHCTEM ISl OKCILTyaTal(ud
caMHX CynoB 6e3 HeoOXOMMMOCTHM MX NEMOHTaXa, YAAICHHUS WIHM HEPEMELICHHS B JPYTHE,
MHOI/la HECYLICCTBYIOIIME MECTa, TaK YTO YCTPOMCTBO MOXET OBITB YCTaHOBJIEHO 6€3
JEMOHTaXa CYIIECTBYIOLEro 060pya0BaHuU;

- NOJiCpKaHKUe MOJIHOW NPOYHOCTH Cy/Ha, 6€3 M3MEHEHHUs KOHCTPYKLHMH TPYGOIpOBOOB HIIH
KOPIIyCa, YTO BBITOJAHO C TOUKH 3peHHS 0e30MaCHOCTH.

B yacTtHOCTH, cnegyeT OTMETHTh, YTO B Ciyyae OONBIIMX TPyO YCTPOHCTBO MOXET OBITh
CIIPOEKTHPOBAHO, CKOHCTPYHPOBAHO U 3aTEM Pa3/Ie/IeHO Ha JII060e KONMHYECTBO CEKIMI «1», IPH
9TOM TaKOe pelIeHNe HE BIMAET Ha XapaKTEPUCTHUKU CaMoOro H300peTeHMs U HEe M3MEHSET ero
00BEM OXpaHbI.

IToaTOMYy ACHO, YTO 3TO BBHINOAHOE U MHHOBALMOHHOE YCTPOMCTBO, OIMCAHHOE 3[ECh, CIIOCOOHO
pCLIHTh BCe U3BECTHHIE IPOOIEMBI B IAaHHOH OTpaciy TEXHHMKH, YIIOMSHYTHIE BBIIIE, a TaKKe
elle OJHMM IPEHMYIIECTBOM SBAETCA TO, 4YTO OHO TapaHTUPYET XapaKTePHCTHKU
BOJIOHEIIPOHHI[AEMOCTH, KOTOPbIE HUKOIIa PaHEE HE NPEATIArajluch/He MOIJIH OBITh IIOIYYEHE] ¢
IIOMOIIBIO M3BECTHBIX YCTPOHCTB, HCIIONB3yEMBIX B AHATOTHYHBIX I[EJIAX.

Hpyrne BapHaHTBl MAaTEpHANOB, H3 KOTOPBIX HM3rOTOBJEHEl OFHA MM HECKONBKO HacTei
3aIlUTHOTO YCTPOKCTBA, OMHCAHHBIE M NPEACTABICHHBIE Ha IPHIIAraeMbIX GUrypax BaphaHTHI, B
KOTOPBIX YCTPOMCTBO HE BKIIIOYAET B Ce0A YaCTH, KOTOPHIE HE SBIAIOTCS PENEBAHTHEIMH C
MHHOBALIMOHHOM TOYKM 3PEHMS, HO KOTOphlE HCIONB3YIOTCA [UIs yHoGCTBa cGOpKM, npH
COXpaHEHUH TNPEUMYIICCTBCHHBIX X3aPAKTEPUCTHK, OMHMCAHHBIX BBIIIE, HAJHYHME OHOTO WM
HECKOJILKUX OTBEPCTHH, CKBO3HBIX MIIM INIyXHX, M000H GOpMBI, H3MEHEHHA pasmepa, AUaMeTpa,

CPeACTB KperuieHus K nepebopkam u/mmu mamy6aM, YIUIOTHHTENbHBIE MAaTePHAIbl, HX
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pasMellleHrde B YCTPOMCTBE, YCTAHOBKA CaMOTr'0 YCTPOICTBA B ONPEACICHHOM IOJIOKEHUH U T. 1.
JOJDKHBEI PAcCMaTPHBATBCA Kak IOJAMafaomue moa o6beM OXpaHbI HACTOAIIEr0 M300peTeHws,

KOTOpOE JIy4llle OIICAaHO B IIpHiIaraeMoH opmyie.
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POPMVJIA

1. 3amurnoe yerpoiicrso (1) mns npoxona Tpy6 (5) ans many6 u mepeGOpok BOXHBIX CyIOB,
BKIIOYAKOIEee B CeOs, TMO KpaiiHel Mepe, ONWH CTATHYECKHid YOJIOTHUTENBHBIA 3JIEMEHT,
ConeprKalMii, 10 KpaitHe! Mepe, OnMH NBONHON dnanen (2), NOmXOAAMIl s 3aKpEIUICHUS B
runb3e/npoxone mst Tpy6 (4) noboro anameTpa, MOAXORAMIMI [ IIPOKIALKH Tpy6 Ha Gopry
BOIHBIX CYOB, YKa3aHHBIH NBOWHON (naneu (2) comepxuT, MO KpaiHell Mepe, BE CTOPOHEI
¢ranua  uwmmmHppuueckodf  dopmbl  (2a, 2b), KOTOphIE COEAMHEHDI OpYr C JpyroM,
XapaKkTepU3ylolleecs: TeM, YTO yKa3aHHble CTOpOHbI ¢nanua (2a, 2b), B cBow ouepens,
pasieneHel, No KpakHeid mepe, Ha aBa unk Gonee nonydnanua B QOpMe IMITHHIPHYECKHX
CEKTOPOB Kbl (2a’, 2a”, 2an u 2b’, 2b”°, 2bn), ykasanHble nonydnanue! (2a’, 2a’’, 2an u
2b’, 2b”°, 2bn) comepxaT coenMHMTENbHBIE 30HBI (34), KOTOpPBIE COENMHAIOTCS, YTOOBI
00pa3oBaTh yKa3aHHYIO NEPBYIO CTOPOHY ¢nanma (2a), B COEAUHHTENBHBIE 30HbI (30), xoropsie
COEMHAOTCS, uTOOBI OOpa3’oBaTh yKa3aHHYI0 BTOPYK CTOPOHY (haHLa (2b); nmpuuem
yKa3aHHble (PNaHLbl COSTMHSIOTCS JTUIOM APYT C APYIOM Iist OGPa3OBaHMs ABOMHOrO dbnanua,
TPAHEM YCTPOHCTBO SBJIAETCH MOJY/IBHBIM H BKIKOYAET 0G0E KONUYECTBO Oy (hIaHLeR (2an,
2bn), koTopbie COOMPAIOTCS HEMOCPEACTBEHHO Ha BopTy cynHa B mpoxonax Ans ruib3/Tpy6 B
nmanybax w/wim nepeSopkax (4) MOGOro THMA, K KOTOPHIE TAKXKE MOTYT OBITh aIanTHPOBAHEI K
Y€ CYLIECTBYIOMNM Mpoxonam (4).

2. 3amurHoe yctpoiicto (1) ans mpoxoma Tpy6 s nany® u nepebOpPOK BORHBIX CYMOB IO
MyHKTY 1, B KOTOPOM YKa3aHHbIe MoNyhaaHIb! (2a) SBASIOTCS OXBATHIBAEMbIMU nonydJiaHuamy,
coaep:kalliMu BHyTpeHHUe npodmwm (20aint), remsune npodmm (20aout) u pamuabHble
npoduim (21), BCe NOMHATLIE HAJ| TIOCKOCTBIO MOy biIaHLeB (2an).

3. 3amwurHoe yctpotictso (1) aus mpoxoma Tpy6 mus many® u nepebopoK BONHBIX CYAOB IO
[PEAICCTBYIOIMM  MyHKTaM, B KOTOPOM YyKa3aHHble moayduanusl (2bn)  sBjsuoTes
OXBATBIBAIOWMME [IOJYQJIAHLAMY, CONEPXKAIMMH BHYTpeHHHe mpodunx (20bint), BHemmue
npodumi (20bout), u panuaneueie npodunu (30), onyumeHHBE MO CPaBHEHHIO C TJIOCKOCTBIO
nonycgnanues (2bn).

4. 3ammrroe yctpotictso (1) mis mpoxoma Tpy6 mus many6 u nepebopoK BOAHBIX CYAOB IO
NPEAUIECTBYIONM yHKTAM, B KOTOPOM yKa3aHHbIE BHyTpeHHHe mpoduin (20bint), BHewHHME
npodum (20bout) u panuansHsie npoduma (30) yKkazaHHbIX nony¢nannes (2bn) dpopmupyror
nonocty (31, 33) nns BMeweHust poknanok (3).

5. 3awurHoe ycrpodctso (1) ams mpoxoma Tpy6 s many6 u nepeSOpOK BOJHBIX CYAOB MO
MPCALICCTBYIOINM IyHKTaM, B KOTOPOM YKa3aHHbIE BHyTpeHHMe mpoduu (20aint), BHewHHeE

npoduin (20aout) u pammaneHsie npodmmm (21) ananTUpOBaHbl U Pa3faBIMBAHMSA U
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NPYKUMAHUS YKA3aHHBIX MPOKIAAOK (3), PacIONOXEHHbIX B ykasaHHbX nonocrsix (31, 33),
NpUYEeM YKa3aHHOE YCTPOHCTBO SIBJSETCS OFHECTOMKMM H TepMETHYHbIM A0 riyOusr 10
METPOB.

6. 3amurroe yerpoiictso (1) mnst npoxoma Tpy6 mns nanmy6 u nepebOPOK BOAHBIX CYAOB IO
NpeIIecTBYIOIMM MyHKTaM, OTIHYaromeecs TeM, uro npodumm (20aint, 20aout) aganTHpoBaHsL
IUIst TIPHMKATHSE COOTBETCTBYIOIIMX MPOKIAROK (3) B momocTsx (33), To ecTs Oiu3ko k Oyprukam
(20bint u 20bout) nomyduanues (2bn), a Takke MO HANPABJIEHUIO K BHELIHEH CTOPOHE MOJIOCTH
33) wim, COOTBETCTBEHHO, K Mpoxofsmel Tpybe (5) B ciyyae eCii NPOKJIAJKa pa3sMelleHa B
nonoctu (33/20bint), u Gnu3ko k runp3e/rpyde (4) B ciyyae ecid MPOKJIAJKa pa3sMelleHa B
nonoctH (33/20bout).

7. 3amutHoe ycrpoiictBo (1) mast mpoxoxa Tpy6 anst many6 u nepeGOpOK BOAHBIX CYAOB MO
NPeIIECTBYIOLMM MyHKTaM, B KOTOPOM yKasaHHsIit mpodus (21) nprkuMaer npoxiaaky (3),
pasMelneHHbIe B NOJNOCTAX (31), B HANPABNEHHH HIKHEH 4acTH M GOKOBBIX CTOPOH MONOCTH
(31), o6pa3oBaHHON COEAMHEHMEM OINYIUEHHBIX I0CafoYHBIX MecT (30) OXBaTBIBAIOIIMX
nonydnanues (2bn).

8. 3amurnoe ycTpoiictBo (1) mmst npoxoxga Tpy6 ans many6 u nepeGOPOK BOAHBIX CYHOB IO
TPEAUIECTBYIOMUM TYHKTaM, B KOTOPOM yKa3aHHbIE NPOKIANKH (3) BbIMONHEHb U3 rpadura
WK IPYroro MaTepuana, oIXOIsIero AJs 3TOH LeH.

9. 3amurHoe ycrpoiictso (1) ans npoxoxa TpyO mns many® u mepebGOpOK BOOHBIX CY/OB 10
NpEeIIeCTBYIOIMM MYHKTaM, B KOTOPOM DacCIOJOXeH, OOepHYThI BOKPYT yKa3aHHOH TpyObl
(5), WHIM PAIOM C YKa3aHHBIMH MPOXOINOM/THIB30iH (4), TEPMOPACIIUPSAIOIMKICS MaTepual,
obnanarmuil cnocoGHOCTBIO YBEIMYMBATE CBOI 00BEM B Cllyyae MoXkapa 1o KpadHeH Mmepe B
LIECTHAUATD Pa3 OT MEPBOHAYAIBHOTO.

10. 3amurHoe ycrpoiictBo (1) mist npoxona TpyS mns mamy6 u nepebGOpoK BOMHBIX CyNOB IO
TpeIIeCTBYIOIMM NyHKTaM, B KOTOPOM YKa3aHHbie nonydiaHubl M (uaHupl 3aKperneHsl ¢
nomowelo mTUdGTOB M/unu Gonros (6), a yKkasaHHOe YCTPOMCTBO IpENcTaBjseT CoboH
CaMOMOIEPKUBAIOIIEECST YCTPOHCTBO 33 CHET CHIbI CXKATHS MEXIy YCTPOMCTBOM H

runb3oi/Tpy6oii (4).



POPMYVIJIA

|. 3awmwmTHOe ycTpoiicTso (1) s mpoxona Tpy6 (5) and nany® ¥ nepeGopok BOAHBIX CYIOB,
pTIOYalollee B ce6si, Mo KpaiHeit Mepe, ONMH CTaTHYECKHMH YIUIOTHHTE/BHBIH 3IEMEHT,
coaepxalluii, 10 KpaiiHeH Mepe, OMH ABOHHOH dnanen (2) A1 3aKPEIUICHUA B TMIIb3€/IPOXOAL
ans Tpy6 (4) n106oro AMameTpa, NOAXOIAHMA 1A MPOKNALKH Tpy® Ha OOpTy BOAHBIX CYZOB,
yKasaHHbli ABOHHOM Quanewn (2) coaepxut, mO KpaiiHeli Mepe, [B€ CTOPOHbl ¢uaHua
uuIuHApHaeckor Gopmel (2a, 2b), KOTOpbIE COETMHEHBI APYT C APYIOM, XapaKTCpH3yIOLIeeCH
TeM, YTO YKa3aHHOE€ YCTPOMCTBO COZEPXKHT, I10 KpaHHEH MEpE, OIHY MPOKIAIKY (3); cropoHs!
¢anua (2a, 2b), B CBOIO OYEpEab, PA3ALIEHEL, 110 xpaiiHei Mepe, Ha 1Ba WK Gonee nonydaHua
kakaplii (2a’, 2a’’, 2an u 2b’, 2b”’, 2bn), umerommnx ¢GopMmy UHIMHAPUIECKOTO CEKTOPa;
ykasaHHble onyuanus (2a’, 22", 2an u 2b’, 2b”’, 2bn) cofepXkaT COEAMHUTENBHBIC 30HbI (34),
coeqMHAIONIMECS I 0OpasoBaHHs  yKasaHHOW Iepsoit cTopombl duaHua (2a), M
coenuuuTenpHbIe 30Hbl (30), coeaunsoumecs Ans oOpa3’oBaHMsA YKa3aHHOH BTOPOH CTOPOHbI
dnanua (2b), ykasaHHpie (QuaHLbl COSAMHAIOTCA JMLUOM APYr C APYroOM, yToObl 00pa3oBaTh
ABOIHOI (1aHel, YCTPOMCTBO SBJAETCA MOIYJIBHBIM M COJAEPXKHT JI000€ KOIMYECTBO
nonynanues (2an, 2bn), KOTOpsIe COGHPAIOTCA HEMOCPEACTBEHHO HA GOPTY CyIHA B IPOXOMAX
B rnanybax W/unM nepeGopkax [ MPOKIAAKH THIB3/TpYD (4) moboro THna, KOTOPBIE TAKKe
MOT'YT GbITh 2N THPOBAHEI K Y)K€ CYLIECTBYIOLIMM NPOXoaM (4), ykasanHble nomydranus! (2a)
SABAAIOTCA OXBATbIBAEMBIMH MONY(DIAHLAMH, COEPXALMMH BHyTpeHHMe mpodunu (20aint),
gHewHue npoduan (20aout) ¥ panmanbHele npoduik (21), BCe MOIHATHIC HAX IUIOCKOCTBIO
nonypnanues (2an), ¥ ykasaHHele mnonyduaHupl (2bn) ABMAIOTCA  OXBATBIBAIOIMMH
nonynaHuamu, CoepKaluMy BHYTpeHHue npodunu (20bint), BHelHUE npOHIN (20bout), u
panuansHble npodunn (30), onyuieHHble 0O CPABHEHHIO C IJIOCKOCTHIO nonydnanues (2bn);
yKa3auHple BHyTpenHue npogunu (20bint), BHewHue npodunu (20bout) u papuanbHble
npodunu (30) ykasaHHbIX monydnanues (2bn) GOpMHUPYIOT MOIOCTH (31, 33) nna pasMelIeHHA
YKa3aHHBIX MpPOKIafoK (3) yKasaHHOTO 3alIUTHOTO YCTPOKCTBA; IONy(IaHIIbI (2a’, 2b’)
BBINOJIHEHBI ¢ BHYTpeHHel 1 BHelHei okpyxHocTsio (Cint, Cout) B popMe KpyTIIOH KOPOHKH, €
KPOMKAMH HMJIH BHELIHMMH M BHYTpeHHUMHM npodumsmu (20aint u 20aout) COOTBETCTBYIOLIETO
pamuyca (r2 M rl), KOTOpbIE TOJHATEI OTHOCHTENIBHO IUIOCKOCTH MONy(QIIaHIa NMEpBOro THIa
(2an); yxasaHHble TNPOQHIM NPEANOYTHUTENPHO HMEIOT KIMHOBHAHOE CEYEHHE (202) u, no
Kpaiineii Mepe, oauH Quasen (2b) Broporo TMna u ero nony(raHLBI, €CH TAKOBBIC UMEIOTCA,
(2b’. 2b”* 1 T. A4.) BMECTO 3TOrO BbIIONHEHBI C BHYTPEHHEH M BHEUIHEH OKPYXKHOCTbIO B QopMme
xpyrnoit kopouku (Cint, Cout), ¢ BHEIUHUMH H BHYTPEHHUMH KPOMKaMH HIH NPOQHIAMH

(20bint 1 20bout) cooTBeTCTBYOLIErO panuyca (r2 U rl), IpoOGHIMPOBAHHEIMU M ONYIIEHHBIMH,
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¢ yrnybnenuem uin BhieMKkoH (20b) o CPaBHEHHIO C OCTaNbHOM YacThbIO IUIOCKOCTH (MIaHIA
(2b), B 9acTHOCTH C IIOCKOCTHIO, KOTOpas 06paleHa K COSANHEHHUIO C (IIaHIIEM TIEPBOFO THIIA
2an w/umn ero monmyduaHneM 2an, COCTABIAIOIIUMH YKa3aHHbI (iaHen, 4To6BI IPHKHMATh
NPOKIaAKy B M0O0OM HanpapieHus B mojoctu (31,33).

2. 3ammrHoe yctpoiicTeo (1) mus mpoxoma Tpy6 Amsa many6 M mepeGOpOK BOJHBEIX CYHOB IIO
NpebIIyIeMy IyHKTY, B KOTOPOM YyKa3aHHbIE BHYTpeHHHMEe mnpodmmm (20aint), BHemIHHE
npodunu (20aout) m pamuanersie npo¢unn (21) amanTHpoBaHBI A Pa3JABIMBAHHUA U
NPIKAMAHMS yKa3aHHBIX NMPOKIANOoK (3), pacmonoXeHHBIX B yKazaHHBIX mosoctax (31, 33), u
KOTOPOE ABJAETCA OTHECTOMKHM 10 ITyOUHbI 10 METpOB.

3. 3amuTHOE ycrpoiicTeo (1) ama mpoxoma Tpy6 Amd namyG M mepeGOpPOK BOMHBIX CYOB IO
NpPEABIAYINAM IIYHKTaM, B KOTOpoM npoduu (20aint, 20aout) aganTHpOBaHb M1 NPUKHAMAHHUA
COOTBETCTBYIOMINX NpPOKNagoK (3) B momoctsax (33), To ecth Gmusko k Oyprukam (20bint u
20bout) nony¢pnanues (2bn), a TakKe M0 HANPABICHMIO K BHELIHEH CTOPOHE Mo0CTH (33) wiy,
COOTBETCTBEHHO, K NpoxojsmeH Tpybe (5) B ciaydae eciu MpOKIaZKa pasMeIeHa B MOJOCTH
(33/20bint), u 6mu3K0 K THIB3E/TpYOe (4) B Ciydae eclH MPOKIANKA PA3MEIEHA B MONOCTH
(33/20bout).

4. 3awmrHoe yctpoiicTeo (1) ama mpoxoda TpyG mns mamy6 M mepeGOpPOK BOXHBIX CYHOB IO
NPEabIAYIMM IIYHKTaM, B KOTOPOM yKasaHHeIH npoduns (21) mprwkumaer npoxnaaxu (3),
pasMeIeHHbIe B [1010CTsX (31), B HANPaBJIeHUH K HIDKHEH 9acTH M 6OKOBBIM CTOPOHAM ITOJIOCTH
(31), o0Opa3oBaHHOM COeIMHEHHEM ONYIEHHBIX NOCAAOYHBIX MecT (30) OXBATHIBAIOIIMX
nonygnannes (2bn).

5. 3amuTHOe ycTpoictso (1) i npoxoma Tpy6 ans many6 M mepeGOpOK BOAHBIX CYZIOB TIO
NPEABIIYIINM [IYHKTaM, B KOTOPOM YyKa3aHHBIE NPOKIankH (3) BBHIIOMHEHH! M3 rpadura MM
APYTOro MaTepHasa, MOAXOASIIEro i TOTO, YTOOHI CHeNIaTh YCTPOMCTBO KaK OTHEYIOPHEIM,
TaK U BOJAOHENPOHHULAEMBIM.

6. 3awwmrHoe yctpoiictso (1) mua mpoxona Tpy6 Ans namy6 M mepe6OpOK BOAHBIX CyIOB O
NpeABIAYIIMM [IYHKTaM, B KOTOPOM pACIOJIOXKEH, OGEpHYThIi BOKPYT yKa3aHHO#H Tpy6ml (5)
WHIH DPAZOM C YKa3aHHBIMH IPOXOJOM/THIB30H (4), TepMOpacIIHpSIOmuUICS Mmarepuai,
001a/jaloMi CIOCOOHOCTHIO YBEIHIHBATh CBOM 0OBEM B CIyuae IoXapa II0 KpaiiHeH Mepe B
IIECTHALATH pa3 0T HEPBOHAYAILHOTIO.

7. 3amuTHOe ycTpoicTBo (1) mus mpoxopa Tpy6 s mamy6 u nepeGOpOK BOHBIX CYJOB IO
NPENBIAYIMM IIYHKTaM, B KOTOPOM YKa3aHHBIE NOMYy(JIaHIB! U ()IAHIBl 3aKpEIUIEHBI C
noMowplo  WTHGTOB W/HIM Gontos (6), a yKasaHHOE YCTPOWMCTBO IIPEACTABIsET CcoGOM
CaMONOJICPXKUBAIOIIEECS  YCTPOHCTBO 32 CYET CHIIBI CKATUS MEXAy YCTPOMCTBOM H

Tpy6oi/rune3oii (4).
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