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(57) TIpemycMoTpeHo pe3bbOBOE COCIMHENNE JIsl CTATBHOM TPYOBI, KOTOPOE MOKET GBITH CBHHYEHO OBICTPO U

HaJyIeXaInm oopa3om. Pe3n00oBoe coeiiiHeHHEe BKITIOYAET CTallbHYI0 TpyOy (20m), cTanbHyto Tpy0y (201)
u MmydToBoe coeauneHue (50) st coeqmaeHus cTanbHEIX Tpyo (20m u 20f). Tena (21m u 21f) cranpHBIX
Tpy6 (20m u 20f) comeprkar konblieoOpa3Hble MApKUPOBOUHBIE KaHAaBKU (23m u 23f), COOTBETCTBEHHO,
o0pa3oBaHHbIe Ha BHEIHUX nepudepusx ten (21m u 21f) TpyOsr.
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OIIMCAHHUE U30BPETEHHUSA
2420-568550EA/018
PE3bBOBOE COEAWHEHMUE JIJISI CTAJIBHOM TPYBBI

OBJIACTh TEXHUKH, K KOTOPOM OTHOCUTCS U30EPETEHUE

[0001] Hacrosiimee packpbITHE OTHOCUTCA K Pe3bOOBOMY COEAMHEHHUIO JJII CTAJIbHOM
TpyOBI, a OoJiee KOHKPETHO, K pe3b00BOMY COETUHEHHIO My(PTOBOTO THMA JJIsl COSIMHEHUS IBYX
CTaJIbHBIX TPYO.

IMPEATTIOCBIJIKM U3OBPETEHHA

[0002] Cranbable TpyOBI, Ha3biBaeMble TpyOamMu i HE(TAHBIX  CKBAKHUH,
UCTIONB3YIOTCS, HANpUMep, M PasBeAKW MJIM JNOObMH He(TH WIM NPUPOJHOTO rasa B
CKBAXMHAX U T.J. (Jajee COBMECTHO MMEHYEMBbIX «HE(PTSIHBIMH CKBOKMHAMU» WJIH T.II.), JJIS
pa3paboTKN HETPATUIIMOHHBIX PECYpPCOB, TAKUX KaK HE(TSIHOH MECOK WM CIIAHIEBBIN ra3, s
U3BJICUCHUS] WJIM XPAHEHUS ABYOKUCH yriepona (YJIaBIUBAaHUS M XPaHEHHs IBYOKHCH YIJIEpOaa
(CCS)), mnst reoTepMasibHON BBIPAOOTKH BJIEKTPOSHEPTHH, VI B TOPSIYMX UCTOYHHMKAX. Jlist
COEMHEHHsI CTAJIbHBIX TPYO UCTIONB3YeTCsl pe3b0OBOE COSTUHEHIIE.

[0003] Takue pe3pOOBbIE COENMHEHHS ISl CTATbHON TPyObl OOBIMHO KJIACCU(DUITUPYIOTCS
Kak My(TOBOro THma M uHTerpaispHoro tuna. CoemuHeHne My(TOBOrO THIA COENUHSET Mapy
TpyO, OIIHA M3 KOTOPBIX SIBIISIETCS] CTAIBHON TpyOOii, a npyras siBisercs MmydToil. B aTom ciydae
HapyXHasi pe3pda MpenycMOTpeHa Ha BHEIIHeW nepudepuy Ka’kaoro W3 KOHLIOB CTaJbHON
TPYOBI, TOrAa Kak BHYTPEHHsISI pe3pba MpeaycMOTpeHa Ha BHYTPEHHEH nepudepun Kaxaoro u3
KOHIIOB My(ThL. 3areM HapyXHas pe3pOa CTanbHOH TPyObl BBUHYMBAETCS BO BHYTPEHHIOIO
pe3bdy My(Thl TakuM 00pa3oM, YTO OHM CBHHUMBAIOTCA M COCAUHSIOTCS. MHTerpanbpHOE
COEIMHEHUE COeNuHseT mapy TpyO, KoTopele o0e SBISIOTCS CTajJbHBIMH TpPyOaMu, W HE
UCTIONB3YET OTAENbHYI0 MypTy. B 5TOM ciydae, Hapy:kHas pe3pOa MpeaycMOTpeHa Ha BHELTHeH
nepudepru OJHOrO KOHLA KaKAOH CTambHOM TpyObl, TOrAa Kak BHYTPEHHs pe3bpda
NpeayCMOTpEeHa Ha BHYTPEHHEH mepudepuu Opyroro KOHIA. 3areM, HapykHas pe3bOa OmHOI
CTaJIbHOW TpPyObl BBUHYHMBAETCSI BO BHYTPEHHIOK pe3b0y APYrodl CTajbHOH TPyObl TaKUM
00pas3oM, YTO OHH CBUHYMBAIOTCSI U COSAMHSIOTCS.

[0004] YuacTOk CcoequHEHHs KOHIA TPyOBbI, HA KOTOPOM MPEOyCMOTPEHA HapyKHas
pe3p0a, BKIIFOYAET 3JIEMEHT, KOTOPBI JTOJIKEH ObITh BCTABJICH BO BHYTPEHHIOK pe3b0y, M TaKHM
o0pa3oM, OOBIYHO HA3BIBAETCSl «HUIMIEIEM». YYaCTOK COCAMHEHHUS] KOHLA TPYOBI, HA KOTOPOM
NPEeAyCMOTPEHa BHYTPEHHSS pe3b0a, BKIOUAET HJIEMEHT Ui NpUeMa Hapy>XKHOW pe3bObl, U
TakUM 00pa3oM, OOBIYHO Ha3blBaeTcsi «My¢Toiy». Takue HUNMNETb U My(pTa COCTABJISIOT KOHIIBI
TPyO U, TAKUM 00pPa30OM, SBIAIOTCS TPyOUarbIMu 1o Gopme.

[0005] HedrsiHast ckBaskuHa MpoOypUBaeTCs BAOJNb, B TO BPeMs Kak ee OOKOBasi CTEHKA
yKperusiercss TpyoamMu Uit He(PTSHBIX CKBAXKUH Ul TPEAOTBPAINEHUS OOKOBOM CTEHKH OT
pa3pyLIeHHs BO BPeMs NMPOXOAKH, YTO MPUBOAMT K TOMY, YTO HECKOJBKO TPYO 1t HeTAHBIX
CKBQXMH pACIojiaraloTcs ApPYyr B Apyre. B mocrnenHue romel kak Ha Cylle, TaK U Ha MOpe
He(TsHbIE CKBRXUHBI CTAHOBITCS BCE TIyOke U TyOrke, B TAKUX CpeAax i COeNUHEHHs TPyO

11 He(PTAHBIX CKBAXXMH YacCTO UCHOJB3YIOTCS Pe3bOOBbIE COENMHEHMs], B KOTOPBIX BHYTPEHHHI



Y BHEUTHUH JUAMETPbl COSIUHUTENbHBIX YYaCTKOB OOBIYHO PaBHBI BHYTPEHHEMY U BHELTHEMY
IaMeTpaM CTAJIbHBIX TPYO WJIM HEMHOTO IMPEBBIMAIOT MX, YTOOBI MOBBICUTH 3(P(HEKTUBHOCTD
pa3paboTKu HEPTSIHBIX CKBaKUH. MCHoONb30BaHHE TakWX Pe3bOOBBIX COENMHEHUH CBOOUT K
MUHUMYMY 3a30pbl MEXIy TpyOamu ajisi HePTSIHBIX CKBaKUH, PACIOJIOKEHHBIX JIPYr B JIPyTe,
9TO MOBbIIAET 3)HEeKTUBHOCTD pa3paboTKK TyOOKOH He(TSHON CKBaKUHBI O€3 3HAUUTELHOTO
YBEIMYEHUS] IHaMeTpa CKBaKUHBL Pe3pOoBoe coemuHeHue tpelyercs s oOecredeHus
XOpOILIEeH TepMETHUYHOCTU IO OTHOLIEHUIO K TEKydell cpeae Ioj AaBJI€HUEM C BHYTPEHHEH
CTOPOHBI (B JajIbHEHMIIEM TaKKe Ha3bIBAEMBbIM «BHYTPEHHUM HaBJIIEHUEMY) U TEKY4EH Cpeabl MO
JaBJeHWEM UW3BHe (Hajiee Tak)Ke Ha3blBAEMbIM «BHELIHHUM JIaBJICHHEM») COIVIACHO
BBIIIEOMMUCAHHBIM OTPAHUYEHUSIM HAa BHYTPEHHEM M BHEIIHEM auamerpax. JlOMmOJHUTENbHO,
ecnu TPyObl Il HE(PTSHBIX CKBAKUH HCIONB3YIOTCS B He(TSIHON CKBaKuHE C OOJBIIOM
r1yOMHOM, HAampUMep, TEIUIOBOE pacliupeHne TPyObl MOJKET BbI3BATH OONBIINE PACTATUBAIOLIIE
WIA CKUMAKOIIHE HArpy3kH K COOTBETCTBYIOIIEMY pe3bOOBOMY COEOMHEHHIO. B  Takmx
yCIOBUSIX, Takxke TpeOyercs pe3bOOBOe  cOoenmMHEHHE, O0EeCneunBaromee XOPOIIYEO
rePMETHYHOCTb.

[0006] W3BecTHble pe3bOOBBIE COEOUHEHUS, OOECIEYNBAOIINE T[ePMETHYHOCTD,
BKJIFOUAIOT B ce0sl T€, KOTOPbIE UMEIOT YIJIOTHEHHE, B KOTOPOM HCIIOJIB3YETCsl KOHTAKT METall-
Metaul (B JaJbHEHIIEM HMEHyeMOe «MEeTaJUIM4eCKOoe YIUIOTHeHHe»). Merammmyeckoe
VIUIOTHEHHE CKOHCTPYMPOBAHO TaKUM OO0pa3oM, HYTO HHIIIEIb WMEET YIUIOTHSIOIIYIO
MOBEPXHOCTb C JAHAMETPOM, KOTOPBIH HEMHOro OoJjbile, YeM JuaMerp YIUIOTHSIOLIEH
MOBEPXHOCTU MY(THI U, KOraa pe3bO0BOEe COSANMHEHHE CBUHYEHO, YIUIOTHSIOIINE MOBEPXHOCTH
COEIUHSIIOTCS BMECTE, IIPH 3TOM JUAMETP YIUIOTHSIOLEH MOBEPXHOCTH HUTIIENS YMEHBIIAETCS,
a JWaMeTp VIUIOTHSIOMIEH TOBEPXHOCTH MYy(Thl yBEJIUYUBAETCS, YTO CO3AAET YIPyrHe
BOCCTAHABJIMBAIOIINE CHJIbI HA KAKAOH U3 YIUIOTHSIOLUIUX MOBEPXHOCTEH, MOCPEACTBOM KOTOPBIX
OHHU TIBITAIOTCSI BEPHYTHCSI K CBOMM IMEPBOHAUYAJbHBIM JUAMETPaM, TaKuM 00Opa3oMm, co3naBas
KOHTAKTHbIE JIaBJIEHHsI HA YIUIOTHSIOIIUX MOBEPXHOCTSX, KOTOPBIE TENepb MPHJIEraloT IPYr K
APYTy BAOJB Beelt mepudepun s odecneueHnst repMeTHYHOCTH. J{pyrue n3BecTHble pe3bOOBbIe
COCAMHEHUs,  KOTOpble  O0ECNeuMBAIOT  TePMETHYHOCTb,  BKJIOYAOT  COCOUHEHUS,
CKOHCTPYUPOBAHHBIE ISl O0ECIIEUeHUS] TEPMETHYHOCTH MOCPENCTBOM HMX Pe3bOOBBIX YYaCTKOB,
0e3 MEeTaJUTMYECKOrO YIUIOTHEHHsI WJIM C HUCIOJIb30BAHHEM METAJIMYECKOrO VIUIOTHEHHS B
JOTIONTHEHNE K pe3bOOBbIM ydacTkaM. B 4acTHOCTH, COEIUHEHHE CKOHCTPYHPOBAHO TAaKUM
o0pa3oM, 4TO B OOJNACTSIX Pe3bOOBBIX YUACTKOB C 3aJlaHHOHN JUTMHOW WM Oojiee, M3MEpPEHHOM,
KOTJla COEUHEHHE CBUHYEHO, 3a30p MEXIY Pe3bOOBBIMH TMOBEPXHOCTSIMH HHMIENS U MY(QThI
SIBJIIETCS. HEOONBITUM U BsI3Kasi CMa3Ka, Ha3blBaeMas YIUIOTHSIOIIEH CMa3KoOW, MPUCYTCTBYET
BHYTPH 3TOrO 3a30pa, W B3aUMOBIIUSHUE B JAUAMETpPEe Pe3bObl MEKIYy HHUIIMIETeM U My TOM
o0ecreuynBaeT KOHTAKTHOE JaBJICHHE Ha TIOBEPXHOCTSIX pe3bObl (3Ta KOHCTPYKIUS B
JnanbHEWIeM OyleT Ha3bIBaTbCs «KOHCTPYKIMEH pe3bOOBOTO YIUIOTHEHUs». Takske M3BECTHBI
pe3b0OBBIE COCAMHEHHMsI, KOTOpPble O0ECIeYNBAIOT TePMETHYHOCTh IMPOTHB BHYTPEHHETO U
BHEIIHETO JaBJIEHHS 3 CUET TAKOTO YIUIOTHEHUS.

[0007] Cnenyrouye IOKYMEHTBHI NPEAIIECTBYIOIIETO YPOBHS TEXHUKH BKJIIOUEHBI B



TAaHHBIN JOKYMEHT IMOCPEICTBOM CCBUIKH.

[0008] [TTarenTHbI nokymeHT 1] myOnukamus WO 2018/180218 Al

[[TaTenTHbIit nokymeHT 2] mybnmukauus WO 2018/052141 Al

[[TatenTHbIi nokymeHT 3| nmateHT CIIIA 5233742 A

[[TarenTHbIi nokymeHT 4] myOmukanus WO 2001/086185 Al

[[TarenTHBIH qOKyMeHT 5| myOnukauus WO 2008/029957 Al

[[TarenTHBIH qOKyMeHT 6] myOiukauus WO 2005/040657 Al

[[TatentHbIit nokymeHT 7] mareHt CIIIA 4641410 A

CYIIHOCTD PACKPBITUA

[0009] 3anmadeii HACTOSIIETO PACKPBITHS SIBJISIETCS] OOECTIeueHre Pe3bOOBOr0 COeTUHEHHSI
IUTSL CTAJIbHOU TPYOBI, KOTOPOE MOXKET OBITh CBHHYEHO OBICTPO M HA/JIEKAIIIMM O0pa3oM.

[0010] Pe3bboBOE coenrHEeHME ISl CTATBHOUM TPYOBI COMIACHO HACTOSIIIIEMY PACKPBITHIO
BKJIFOUAET. TEPBYI0 CTANBHYIO TpyOy;, BTOPYIO CTajbHas TpyOa, W My(QTy, BBIIOJHEHHYI C
BO3MOXKHOCTBIO COEMHEHUS] TMEepPBOM W BTOpOW CcTanbHbIX TpyO. Ilepmast cranmpHas Tpyda
BKJIFOUaeT B cedsl TeNo mepBOW TPyObl W MEPBbIM HUIIIENb, MPHYEM IEPBBIA HUIIETb HMEET
TpyOuaryro ¢opmy. IlepBblii HUNIEns 00pa3oBaH, YTOOB! ObITh MPHIJIETAIOLUINM K TENy MepBOH
TPyOBI ¥ pacroyiaraTbCss Ha KOHYMKE MEpBOW CTaibHON TpyObl. BTopasi crambHas TpyOa
BKJIFOUaeT B ceOst Teno BTOPOH TpyObl M BTOPOI HUMIENb, MPUYEM BTOPOW HHIIIENb HMEET
TpyOuaryro ¢opmy. Bropoit Hunmens oOpazoBaH, YTOObI OBITH MPHIJIETAIOLIUM K TEIy BTOPOU
TPYOBI U pacrosyiararbcsi Ha KOHUHMKE BTOPOH CTaNbHOM TpyOpl. My(TOoBOE CoennHeHNe BKIIIOYAaeT
B ce0s mepByr0 MypTy U BTOPYIO My(QTy, MpU4YeM MepBas U Bropas My(pTbl UMEIOT TPyOUaTyro
dopmy. IlepBast My(hTa CBUHUMBAETCS C TIEPBBIM HUIITIENEM, KOTIa EPBBIN HUIIIEIb BCTABIISAETCS
B Hee. Bropas mydTa pacrnonokeHa HampoTHB INepBoii My(Tbh, mpu 3ToM BTOpas Mydra
CBHHYMBAETCSA CO BTOPBIM HUIIENEM, KOIa BTOPOW HMIINENb BCTaBisieTcs B Hee. Kaxmeiil u3
IEepBOr0 M BTOPOTO HHUIINENEH HMEeT Hapy)KHYI pe3b0y, oOpa3oBaHHYIO Ha BHeEIIHEH
nepudepun Hunmnenss. Kaxnast u3 nepBoii u BTopoit Myt BKIItO4aeT B ce0st BHYTPEHHIO pe3b0y,
o0Opa3oBaHHYIO Ha BHyTpeHHeil mnepudpepun MyQTb, YTOOBI COOTBETCTBOBATH ONHOW W3
CBSI3aHHBIX C Hell HapyXHbIX pe3b0. HapykHas u BHYTpeHHssI pe3bObl MPEACTaBIAIOT COOOH
TpaneLueniajbHyI0 W CyKHBaoIyrocs pe3bOy. [lo MeHbliel Mepe, y4acTOK KakKOoW U3
HApYKHOH W BHYTpeHHeW pe3pd cocTaBsieT pe3bOOBOE YIUIOTHEHHE, KOTZNa COEAMHEHUE
cBuHueHO. HapyxHas pe3pba BKIOWaeT B ce0sl BEpPIIMHY HAPY)KHOW pe3bObl, BIAJAUHY
HApYKHOH pe3bObl, 3aKIaJHYI0 CTOPOHY HApPYKHOH pe3bObl, PACIONIOKEHHYIO OIMKe K KOHUUKY
HUIMIENS, W ONOPHYK CTOPOHY HApPY>KHOW pPe3bObl, PACMONOKEHHYI Najibllle OT KOHYHKA
HUMIENs. 3akjiajHas CTOPOHA HAPY)KHOH pe3bObl BKIIIOYAET IMEPBYIO CTHIKOBOUHYIO CTYIEHb
HApYKHOH pe3bObl, PACIONIOKEHHYIO HaNblIe OT OCH TPYOBI CTaJbHOW TPYOBI M HUMEIOIIYIO
CTBIKOBOUHBIA yron oT -10 mo 15 rpagycoB, u BTOPYIO CTBIKOBOYHYKO CTYNE€Hb Hapy>KHOMH
pe3bOBbl, PaCHOJIOKEHHYIO ONMKe K OCH TPYObl M MMEIOLIYIO CTHIKOBOUHBIH yron ot 20 mo 60
rpanycoB. Bropasi CTBIKOBOYHAs CTyNeHb HapyKHOW pe3pObl mMmeer BbicOTy OT 20 mo 60%
BBICOTHI HAapy>KHOH pe3bObl. BHyTpeHHss pe3bOa BkimodaeT B ceOs BEpLIMHY BHYTpPEHHEH

pe3bOBbl, BBINOJHEHHYIO C BO3MOXKHOCTBIO OOpallleHHs K BIIAJWHE HApYKHOH pe3bObl, BIAJAMHY



BHYTPEHHEH pe3bObl, BBIMOJHEHHYIO C BO3MOXKHOCTBIO OOpaleHusi K BEPIIWHE HAPYKHOU
pe3pOBbl, 3aKJIaJHYIO0 CTOPOHY BHYTPEHHEN pe3bObl, BHIOJIHEHHYIO C BO3SMOXKHOCTBIO OOpaIieHus
K 3aKJQJHOM CTOpOHE HApy>KHOH pe3bObl, W ONOPHYIO CTOPOHY BHYTPEHHEH pe3bObl,
BBIITOJIHEHHYIO C BO3MOXKHOCTBIO OOpAIlleHUs K OTIOPHOM CTOPOHE HApY>KHOW pe3bObl. 3akaaHas
CTOpOHA BHYTpPEHHEH pe3bObl BKJIIOYAET B Ce0sl MEPBYI CTHIKOBOYHYIO CTYNEHb BHYTPEHHEH
pe3bOBl, PACIONIOKEHHYIO Ialbllle OT OCH TPYyObl M HMMEIOIIYI CTHIKOBOYHBIH YIOJ, PaBHbIH
CTBIKOBOYHOMY YIJIy NEPBOH CTBIKOBOUHOH CTYIIEHH HAPY)KHON pe3bObl, U BTOPYIO CTHIKOBOYHYIO
CTyIIeHb BHYTPEHHEH Pe3bObl, PACTIONOKEHHYIO OJIMKE K OCH TPYObl U UMEFOINYIO CTHIKOBOYHBIH
yTOJI, PaBHBIN CTHIKOBOYHOMY VIJIy BTOPOW CTHIKOBOYHOHM CTYNEHH HapyKHOH pe3bObl. [lepsbiil
HUMIETbh JOMOJHUTENIHO BKJIIOYAeT B CeOs MOBEPXHOCTh 3aIUICUMKA IEPBOTO HUMIEI Ha
KOHYHKE MEepPBOr0 HUMMENs. BTOpol HMIIENb MOMOJHUTEIbHO BKJIOYAeT B ceOsl TOBEPXHOCTh
3aruieyrka BTOPOrO HUMIMENs Ha KOHYMKE BTOPOrO HMIMIMENs, MPUYeM MOBEPXHOCTb 3aIljIeurKa
BTOPOT'O HHIIIEJNS BBITIOJIHEHA C BO3MOJKHOCTBIO OBITh B KOHTAKT€ C MOBEPXHOCTBHIO 3aIlJICUHKA
NIEPBOTO HHUIIIENS, KOTA COSIMHEHNE CBUHUEHO. Teso nmepBoii TpyObl BKIIFOYAET B CeOsl MEPBYIO
MapKHPOBOYHYIO KaHABKY, 0OOpa30BaHHYIO HAa BHELIHEH nepudepuu Tena nepBoi TpyObl, mpuyeM
niepBasi MAPKUPOBOYHAS KaHABKA SIBJISIETCS KOJIbLIEOOpa3HOH 1o opme.

KPATKOE OITMCAHUE YEPTEXENU

[0011] @ur.1 mpencraisier OO0 BUA MPONOJBHOTO CEUEHUsS] Pe3bOOBOrO COSNUHEHUS
IUISL CTAJIbHON TPYOBI COTJIACHO BAPUAHTY OCYLIECTBIIEHHS BOJb HATIPABJIEHHUS OCH TPYOBI.

®dur2 mnpencrasisier coOOW yBENWYSHHBIH BUZI MPONOJBHOTO CEYCHHS] COEIMHEHUS,
MPeICTaBIBIIOIUN (POPMBI HAPYKHON U BHYTPEHHEH pe3b0, MokasaHHbIX Ha ¢ur. 1.

®dur3 mnpexncraBiser coOOH yBENMYEHHBIH BHJ MPOAOIBHOTO CEUEHHUs] COENUHEHMS,
NPEACTABIAIOIUI HAPY>KHYIO U BHYTPEHHIOIO pe3bObl, Moka3aHHble Ha ¢ur 1.

BAPUAHTBI OCYINECTBJIEHWA AJIA BBITIOJIHEHM A M30BPETEHUNA

[0012] Pe3pOoBOE coennHEHME I CTAJIbHOW TPYObI COIIACHO HACTOSILIEMY BapUAHTY
OCYINECTBJICHUS] BKJIFOUAET: MEPBYI CTAJbHYIO TPyOy;, BTOPYIO CTalbHYIO TpyOy, U MyQTy,
BBIMIOJIHEHHYK) C BO3MOXKHOCTBHEO COEIUHEHHs TEepBOH W BTOpOM cTajbHbIX TpyO. Ilepmas
crampHasi TpyOa BKIFOUaeT B cedst TeNo mepBOH TPyOBI M MEPBBIA HHIIIENb, IPUYEM TEPBbIH
HUMIETb UMeeT TpyOuaryro ¢opmy. IlepBbiit Hummnenb oOpa3zoBaH, YTOObI ObITh MPHJIETAIOLINM K
TeJy TepBOW TPYOBI M PacIojiaraTbCsli HA KOHYHKE MEpBOH cTambHOU TpyObl. BTOpas cranbHas
TpyOa BKIItO4aeT B ceOsi TeNIO BTOPOH TPyObl M BTOPON HUMIIENb, PHYEM BTOPOH HHUIIIENTb UMEET
TpyOuaryro ¢opmy. Bropoit Hummens oOpasoBaH, YTOObI OBITH MPHJIETAOLIAM K TEIy BTOPOH
TPYOBI U pacmoyiararbCsi Ha KOHUYMKE BTOPOH CTabHOM TpyObl. My(TOBOE CoeMHEHNE BKIIFOYAET
B cels mepByr0 MypTy U BTOPYIO My(Ty, IpHdeM mepBast U BTopasi My(pTbl HMEIOT TPyO4aTyro
¢dopmy. Ilepsast My(hTa CBUHUMBAETCS C TIEPBBIM HUMIEIEM, KOTAa MEPBBII HUIIIENIb BCTABISETCS
B Hee. Bropas mydTa pacrnonokeHa HampoTHB IepBoil My(TbhL, mpu 3TOM BTOpas Mydra
CBHUHYMBAETCs CO BTOPBIM HMIIENEM, KOIZa BTOPOI HMIINENb BCTaBisieTcs: B Hee. Kaxabiil us3
NEepBOr0O W BTOPOTO HHUIINENEH WMeeT HapykKHyI pe3ply, OOpa3oBaHHYIO Ha BHEIIHEH
nepudepun Hunmnens. Kaxnas us nepsoii u Bropoit Myt BKIto4aeT B ceOst BHYTPEHHIOIO pe3b0y,

o0Opa3oBaHHYI0 Ha BHyTpeHHell mnepudepun My(QTbl, YTOOBI COOTBETCTBOBATH OIHOW U3



CBSI3aHHBIX C Hell HapyXHbIX pe3p0d. HapyxHas u BHYTpeHHsIsI pe3bObl MPEACTaBISIOT COOOM
TpaneLuenaJbHyl0 U CyXuBaroInyrocs pe3bOy. Ilo MeHbliel Mepe, y4acTOK KakAoH U3
HApY»KHOII M BHyTpeHHeH pe3pd COCTaBisieT pe3bOOBOE YIIOTHEHHE, KOIZa COEAMHEHUE
cBuHueHo. HapyxHass pe3p0Oa Bkirouaer B ceOs BepIIMHY HapYyXHOH pe3bObl, BIAAUHY
HapY’>KHOH pe3bObl, 3aKJIaTHYI0 CTOPOHY Hapy>KHOI pe3bObl, paCcIONOKEHHYIO0 ONMke K KOHYUKY
HUIIENs, U ONOPHYIO CTOPOHY HAapyXXHOH pe3bObl, pPAclONOKEHHYIO [ajblle OT KOHYHKA
HUMmnens. 3akiagHas CTOPOHAa HApY’KHOW pe3bObl BKIFOYAET IMEPBYI0 CTHIKOBOYHYIO CTYIEHBb
HApYKHOH pe3bObl, PACIONIOKEHHYIO Halblie OT OCH TPYObl CTaJbHOH TPYObl M HMEIOLIYIO
CTBIKOBOUHBIN yron ot -10 no 15 rpamycoB, W BTOPYIO CTBIKOBOUHYK) CTYII€Hb Hapy»KHOU
pe3bOBbl, PaCHOJOKEHHYIO ONmrke K OCH TPYObI M MMEIOLIYKO CTBIKOBOYHBIN yroi ot 20 mo 60
rpanycoB. Bropasi CTBIKOBOYHAsI CTYNEeHb HapyKHOW pe3pObl nMeer BbicoTy oT 20 mo 60%
BBICOTBI HApPY>KHOW pe3bObl. BHyTpeHHss pe3pOa BKiIO4aeT B ceds BEPIIMHY BHYTPEHHEH
pe3bOBI, BBIMOJHEHHYIO C BO3MOXKHOCTBIO OOpalleHHst K BIIAJWHE HApPYKHOH pe3bObl, BIIAJUHY
BHYTPEHHEH pe3bObl, BBIMOJHEHHYIO C BO3MOXKHOCTBIO OOpaleHusi K BEpIIWHE HAPYKHOU
pe3bOBbl, 3aKIIaTHYI0 CTOPOHY BHYTPEHHEH pe3bObl, BBITIOJHEHHYIO C BO3SMOXKHOCTBIO OOpaIieHus
K 3aKJQAHOM CTOPOHE HApPY>KHOH pe3bObl, W ONOPHYK CTOPOHY BHYTPEHHEH pe3bObl,
BBIITOJIHEHHYIO C BO3MOYKHOCTBIO OOpAIIeHHUs K OTIOPHOM CTOPOHE HAPYKHOM pe3bObl. 3aKianHas
CTOpPOHAa BHYTPEHHEH pe3bObl BKIIFOUAET B ceOs MEPBYI0 CTHIKOBOYHYIO CTYNEHb BHYTPEHHEH
pe3bOBbl, PACHOJIOKEHHYIO Jajiblle OT OCH TPYObl M HMMEIOIIYI0 CTHIKOBOYHBIN YTOJ, paBHBIN
CTBIKOBOYHOMY YIVIy IIEPBOH CTBIKOBOUHON CTYNEHH HAPY>KHON Pe3bObl, U BTOPYIO CTHIKOBOUHYIO
CTYyII€Hb BHYTPEHHEN pe3bObl, PaCIIONOKEHHYIO OJIFKE K OCH TPYOBI M MMEIOIIYIO CTBIKOBOYHBIN
yroJI, PaBHBIN CTHIKOBOYHOMY YINIy BTOPOW CTBIKOBOYHOHM CTYNEHHU Hapy»kHOH pe3bObl. [lepsriit
HUIIEIb JONOJHUTENbHO BKIJIKOUAeT B ce0s MOBEPXHOCTb 3aIUIeUHKa MEePBOrO HHUIIENs Ha
KOHYHMKE TEePBOro HHINENsl. BTopol HUMMeNb TOMOJHUTENBPHO BKIFOYAET B ce0sl MOBEPXHOCTH
3aruie4rKa BTOPOrO HUMIENs Ha KOHYMKE BTOPOrO HMIMIMENS, MPUYEM MOBEPXHOCTDH 3aIlJIeUHKa
BTOPOT'O HHMIIIEJSI BBITIOJIHEHA C BO3MOJKHOCTBIO OBITh B KOHTAKTE C MOBEPXHOCTHIO 3aIlICYHKa
NIEPBOTO HHMIIIENS, KOTa COSIMHEHNE CBUHYEHO. Teslo mepBoii TpyObl BKIIIOYAET B CeOsl MEPBYIO
MapKHPOBOYHYIO KaHABKY, OOPa30BaHHYIO HAa BHELIHEH nepu)epuu Tesa nepBoi TpyObl, Mpuyem
niepBasi MAPKUPOBOYHAS KAaHABKA SIBJISIETCS KOJIbLIEOOpa3HOH 1o opme.

[0013] DTOT BapuaHT OCYIIECTBIIEHUS TO3BOJISIET MEPBOW M BTOPOU CTAJIbHBIM TpyOam
OBITh CBUHYEHHBIMU B My(DTOBOM COETMHEHHH OBICTPO U HAIJIEKALTUM 00pa3oM.

[0014] Teno BTOPOIi TPyOBI MOXKET BKJIFOYATh B CeOsI BTOPYIO MAPKHPOBOYHYIO KAaHABKY,
o0pa3oBaHHYIO Ha BHELIHEW mepudepun Tena BTOpor TPyObl, IPU 3TOM BTOpasi MapKHPOBOYHAS
KaHaBKa SIBIIIETCS KOJbLieoOpa3Hoit mo ¢opme. IlepBas MapkupoBOUHAsE KAHABKA MOXKET MMETh
LIMPUHY MEHbIIIE LIUPUHBI BTOPOIl MApKUPOBOYHOI KaHABKU.

[0015] Takast peanuzaiusi AenaeT JErkKUM HaJJjiekallee CBUHUYMBAHUE TIEPBON CTAJIbHON
TpyObl B My(TOBOM COEAMHEHWH W TO3BOJSIET BTOPOW CTajbHOM Tpyde ObITh OBICTpO
CBUHUYEHHOH B My()TOBOM COETMHEHHH.

[0016] IlepBast mydTa DOMOTHUTETHHO BKJIIOUAET B CeOs MEPBYIO BBIEMKY, MPUYEM

nepBasi BbleMKa sIBJsieTcst TpyOuatoit mo ¢opme. Ilepsas BbleMka pacmojiokeHa Ha OTKPBITOM



KOHIIE TepBOH MYy(pThI U UMEET BHYTPEHHIOK NepU(pepUitHYIO MOBEPXHOCTb, OOPALIEHHYIO K
BHeIIHell mnepudepuiiHON MOBEPXHOCTH Tejla NepBOH TPyObl M OTCTOSINYIO OT BHELIHEH
nepudepuiiHoN MOBEPXHOCTH Tena mepBod TpyOrl. Bropas mydTa MOXKET AOMOIHUTENBHO
BKJIFOUaTh B ceOsl BTOPYIO BBIEMKY, IPUYEM BTOpasi BblEMKa SIBJIsE€TCsS TpyOdaroil mo Qopme.
Bropasi BbleMKa pacroyiok€Ha Ha OTKPBITOM KOHIIE BTOPOW My(ThI M HMMEET BHYTPEHHIOIO
nepudepuiiHyI0 MOBEPXHOCTb, OOpAIIEHHYIO K BHEIIHEil nepugepuilHol MOBEpXHOCTH Tena
BTOPOM TPYObI U OTCTOAIIYIO OT BHELIHEH nepugepuitHOI MOBEPXHOCTH TeJIa BTOPOH TPYOBL.

[0017] B Takoi peanuzanuu, YIUIOTHSAIOIIAS CMa3ka HE JOCTUraeT MapKHUPOBOYHOMU
KAaHABKH Yepe3 OTKPBIThIA KOHEL[ My(PTOBOIO COETMHEHHSI.

[0018] YuacTok KaxkIOW W3 HAPYKHOU pe3bObl BTOPOrO HUIIIENS] U BHYTPEHHEH pe3bObI
BTOPOHl My(QTbl, KOTOpPBIH COCTaBISIET pPE3bOOBOE VIUIOTHEHHE, MOXKET HMETh BEIUYUHY
B3aUMOBJIUSIHUSL B JMAMETpe pe3bObl MEHbLIee, YeM BEJIHMYHMHA B3aMMOBIIMSHUS B JHAMETpPE
pe3bOBI y4acTKa KaXI0W M3 HApYKHOH pe3bObl MepBOro HUMIENSI U BHYTPEHHEH pe3bObl mepBoi
My(TBL, KOTOPBII COCTABISIET Pe3bO0OBOE YIJIOTHEHHUE.

[0019] Takas peanuzauus CHUXKAET BEJIMYUHY MOBOPOTA NEPBOr0 HMIIENS], BbI3BAHHOIO
KOpOTaluel BO BpeMs poIiecca 3aBUHYMBAHUS BO BTOPYIO CTaJIbHYIO TPYOY.

[0020] Hapy:xnast pe3pda mepBOro HUMIENS] 1 BHYTPEHH:S pe3bda nepBoii My(Thl MOTYT
BKJIFOYATh B ceOsl y4aCTOK ¢ MOJHON pe3bOOH M y4acTOK ¢ HEMOJHOW pe3bOol, 00pa3oBaHHBIM
MEXIY TEJIOM MEepBOI TPYOBI U yUaCTKOM ¢ MONHON pe3pboii. [lepBriii HUNMens u nepsast Mmydra
MOTYT OBbITb COEAMHEHBI BMECTE BIOJb BCETO Yy4aCTKa HETOJHOW pe3pObl MM €ro YacTH, Koraa
COEAMHEHNE CBUHYEHO.

[0021] Takasa peanu3auus CHUXKAET BEJIMUUHY MOBOPOTA NEPBOr0 HUIIENS], BbI3BAHHOIO
KOpOTaluei BO BpeMs Ipoliecca 3aBUHYMBAHUS BO BTOPYIO CTaJIbHYIO TPYOy.

[0022] CranbHas TpyOa MOXKET UMETh BHEIIHUI AUAMETp, NPEeBbIIAOINN 16 QI0HMOB.

[0023] Y3en TpyObl COMMACHO HACTOSILIEMY BAPUAHTY OCYILECTBIICHUS BKJIIOYAET: TIEPBYIO
cTalbHyl0 TpyOy, U My(pTOBOE COENUHEHHE, BBINOJHEHHOE C BO3MOXKHOCTBEO COEIUHEHHSI
NEPBOI CTaIbHOM TPYObI CO BTOPOU cTanbHOU TpyOoii. [lepBas cTanbHas TpyOa BKIIFOUAET B ceOsI
TEJIO TEepPBOW TPYObl M MEPBbIA HUMIMENb, MPUYEM MEPBbIA HUIMENb SBJISETCS TPyOYaThIM IO
¢dopme. Ilepsriii HuNmens 0Opa3oBaH, YTOOBI OBITH MPWJIETAIOLINM K TEIy NEPBOH TPyObl H
pacroJjiararbCsi Ha KOHYHKE MEepPBO CTanbHON TpyObl. My(TOBOE COeqUHEHHe BKIIIOYAeT B celst
nepByr0 My(QTy u BTOPYIO My(QTy, IpUYeM IepBast U BTopast My(pThI SIBISIOTCS TPyOUaTBIMH 10
¢dopme. IlepBast MmydTa CBUHUMBAETCS C IEPBBIM HUIIIIEJEM, KOTa MIEPBBIH HUIIIENb BCTABISETCS
B Hee. Bropas mydTa pacrnonokeHa HampoTHB IepBoil My(TbL, mpu 3TOM BTOpas Mydra
CBUHUMBAETCS CO BTOPbIM HUIIIENEM BTOPOH CTaJbHOH TPYyOBI, KOIma BTOPOW HUIMIEIb
BCTaBIsieTCs B Hee. [1epBbIil HUIIENb BKIIIOUAET HAPYKHYIO pe3b0y, 0Opa30BaHHYIO Ha BHELTHEH
nepudepun Hunmens. llepsas Mydra BKIIOYaeT BHYTPEHHIOKO pe3bly, 0Opa3oBaHHYKO Ha
BHYTpEHHeH nepudepun MypTsl ¢ TeM, YTOOBI COOTBETCTBOBATh HAPYKHOU pe3pde. HapyxHas u
BHYTPEHHSS Pe3bObl NMPEACTaBISIIOT COOOH TpamneneunanbHble U CyXuBaromuecs: pe3pOnl. 1o
MEHBLIEH Mepe, y4acTOK KaKAOH M3 HapyKHOH U BHYTPEHHEH pe3b0 cocTaBisieT pe3pboBoe

VIUIOTHEHHE, KOIZa CoequHeHue CBUHYeHO. Hapyxknas pes3p0a BkitouaeT B ceOsl BEPLIMHY



HApYKHOI pe3bObl, BMAAMHY HAPY>KHOH pe3bObl, 3aKJaJHYI0 CTOPOHY HApY)KHOH pe3bObl,
PACIIONIOXKEHHYI0 OJke K KOHYMKY HUNIMENs, U OIOPHYI0 CTOPOHY HApYXHOH pe3bOsbl,
PACIIONIOXKEHHYIO Jlajbllleé OT KOHYMKA HHIIENsA. 3akjiagHas CTOPOHAa Hapy>KHOW pe3bObl
BKJIFOUAET MEPBYIO0 CTBIKOBOYHYIO CTYIE€Hb HApPYKHOI pe3bObl, PacrooXKEHHYIO Aalblle OT OCH
TpyOBI CTaNbHOW TPYObI M MMEIOLIYIO CTHIKOBOYHBIH yroa ot -10 mo 15 rpaaycos, u BTOpyIO
CTBIKOBOYHYIO CTYII€Hb HapYKHOH Pe3bObl, PACHOJIOKEHHYIO OJFKe K OCH TPYOBI U MMEIOIIYIO
CTBIKOBOUHBIN yron ot 20 mo 60 rpamycoB. BTopas CTBIKOBOYHAsI CTYNEHb HAPY>KHOH pe3bObI
umeeT BbICOTY OT 20 10 60% BBICOTBI HAPYKHOW pe3bObl. BHyTpeHHss pe3pda BKiItOYaeT B cedst
BEPUINHY BHYTPEHHEH pe3bObl, BBIMOJIHEHHYD C BO3MOXKHOCTb OOpAIleHUs] K BIAJUHE
HApYKHOH pe3bObl, BIAJUHY BHYTPEHHEH Pe3bObl, BBIMOJIHEHHYIO ¢ BO3MOXKHOCTBEO OOpareHust
K BEpLIMHE HApPY>KHOH pe3bObl, 3aKJIaJHYI CTOPOHY BHYTPEHHEH pe3bObl, BBINOJHEHHYIO C
BO3MO)KHOCTBIO OOpallleHHs K 3aKJIaIHONW CTOPOHE HAPY)KHOH pe3bObl, U OMOPHYI) CTOPOHY
BHYTPEHHEH pe3bObl, BBINOJIHEHHYI0 C BO3MOXHOCTBIO OOpalleHHss K OIMOPHOW CTOPOHE
HApYyKHOH pe3bObl. 3akiamHas CTOPOHA BHYTPEHHEH pe3bObl BKIFOUaeT B ceds MEpPBYIO
CTBIKOBOYHYIO CTYII€Hb BHYTPEHHEH pe3bObl, PACHOJIOKEHHYIO Haiblie OT OCH TPYyOBl H
MMEIOIIYK CTBIKOBOYHBIN YIOJ, PaBHBIM CTBIKOBOYHOMY YNy MEPBON CTBHIKOBOYHOW CTYIEHH
HApYKHOH pPe3bObl, U BTOPYIO CTHIKOBOYHYIO CTYNEHb BHYTPEHHEH pe3bObl, PaCIIONIOKEHHYIO
Ommke K ocu TPYObl M MMEIOIIYIO CTBIKOBOYHBIH YIOJI, PABHBIH CTHIKOBOUHOMY VINIy BTOPOM
CTBIKOBOYHOH CTYIIEHH Hapy>KHOH pe3bObl. [lepBblii HUINENb TOTOJHUTEIBHO BKIIOYAET B cebs
MOBEPXHOCTh 3aIUIEUHKa MIEPBOrO HUIIENS HA KOHYUKE MEePBOro HUMmnens. Teno mepBoil TpyOsI
BKJIFOUAeT B ce0sl MepBYI0 MapKHUPOBOUHYIO KaHaBKYy, OOpa30BaHHYIO Ha BHEUIHeW mepudepun
TeNa MepBOM TPyOBI, MpUUYEM IepBas MApKUPOBOUYHAS KaHABKa SIBJIAETCS KOJbLIEOOPA3HOH IO
dopme. OTKpBITBIII KOHELl MepBOH My(Thl pacloNOKeH B Mpenenax MUPUHBI MepBOi
MapKUPOBOYHOMN KaHABKH.

[0024] Temepp Oymer OmMCaH BAapHAHT OCYLIECTBJIEHUS PE3bOOBOTO COCOMHEHHS IS
CTaJIbHOU TPyOBI CO CChUTKOM K depTexkam. ONMHAKOBBIE WMJIM COOTBETCTBYIOLIME YYACTKH Ha
yepTeskax 0003HAYEeHbI OMUHAKOBBIMU CCHUIOYHBIMH CUMBOJIAMH, U OTHO M TO K€ ONUCAHHE HE
Oyzner mOBTOPSITHCS.

[0025] Ccbunasich k ¢ur 1, pespdoBoe coenunenue 10 mpencrapisieT coOON COeTUHEHHE
My(TOBOTO THIIA, KOTOPOE BKJIIOYAET CTAIBHYIO TPpyOy 20m, crampHyro TpyOy 20f u coennHeHue
50 nns coemmueHust cranbHbIX TPyO 20m um 20f. Craneablie TpyObl 20m u 20f moryTt ObITH
TOOBIMH CTAJIbHBIMU TPyOaMH, UMEIOINMMH BHELTHHWH nuamerp Oonee 16 mroiimoB. CranbHas
Tpyba 20 M BKiroyaer B cebs Teno 21m TpyOsl m TpyOuareiii Hunmens 30m. Humnmens 30m
o0pa3oBas, 4TOOBI OBITH MPUIIETAOIUM K TeTy 21m TpyOB! M HAa KOHYHMKE 22m CTaJIBbHOH TPYObI
20m. Cranphas Tpyba 20f Brumouaer B ceOs teno 21f TpyOsl m TpyOuareii Hunmens 30f.
Hunnens 30f oOpaszoBan, utobbl ObITh mpuiteraromuM K Teny 21f TpyObl m Ha koHumke 22f
cranpaON TpyOb! 20f. Coenmuenue 50 BiirouaeT B cebs Tpyduaryro mydpty 40m u Tpyduaryro
mydpty 40f. Mydra 40m cBuHuMBaercs ¢ HummeneM 30m, xorma Hummnenb 30m BCTaBIsiETCS B
Hee. My¢ra 40f pacnonoxena Hanmporus My(Thl 40m u cBuHuUMBaercs ¢ HumneneM 30f, korna

Hunmenb 30f BcraBnsiercss B Hee. Kaxkapiii u3 Humnmnesneir 30m u 30f umeer Hapy)HYIO pe3nly



31m, 31f, oOpa3oBanHyt0 Ha BHemHel nepudepun Hunmens 30m, 30f. Kaxnas uz mydpt 40m u
40f BrurovaeT B ceOst BHYTPEHHIOO pe3bOy 41m, 41f, oOpasoBanHyI0 Ha BHYTpeHHEN nepudepun
my¢Te1 40m, 40f, 4TOOBI COOTBETCTBOBATH HAapYKHOH pe3bde 31m, 31f Hapyxnas pe3sba 31m u
31f u BHyTpeHHsas pe3pba 41m u 41f npencraBnAwT COOOH TpanmenMEBUAHYIO pPe3bOy U
CY’KHBAIOLIYIOCS Pe3bOy.

[0026] Hunmens 30m cBuHumBaercss ¢ mydToii 40m Ha 3aBozme 3apaHee M, TaKUM
00pas3oM, MOXKET YIIOMUHATLCS KaK «3aBonckor koHery. Hummnens 30f cBuH4YmMBaeTcst ¢ MyQToi
40f Ha He(pTAHOI CKBaXKMHE U, TAKUM 00pPa30M, MOJKET YIIOMHHATHCS KAK « HUMIEIbHBIN KOHEL.

[0027] Kaxnas u3 HapyxHbIX pe3b0d 31m u 31f oOpasoBana Ha BHemHed mnepudepun
wunmens 30m, 30f u wumeer crnupaneoOpazHywd QopMmy, Hpu 3TOM AUAMETP CIHPAJH
YMEHBIIIAETCSl MO HAMpPAaBJICHUIO K KOHUWKy Hummnens 30m, 30f (uwnm moBepxHocT 24m, 24f
3armeunka Hunmens). Kaxnas u3 BHyTpeHHuX pe3pd 41m um 41f obpa3zoBana Ha BHYTpeHHEH
nepudepun mydptsl 40m, 40f u umeer cnmpaneodpazHyro GopMmy, MpUYEM TUAMETP CIUPAIH
YBEJIMYMBAETCST TO HANpPABICHHIO K OTKpbITOMy KOoHLY Slm, 51f wmydter 40m, 40f.
[IpennoutuTenpHasi CTENEHb CYXXEHUs CYKHUBAKOLIMXCs pe3bd cocrasisier ot 6,0 mo 18,0%.
CreneHb Cy>KeHHsI YCTAaHABIUBAETCS TAKHUM O0pa3oM, YTOOBI AJIMHA PE3yIBTUPYIOINX YIaCTKOB
pe3b0bI COOTBETCTBOBAJIA TONIIMHE CTEHOK CTabHBIX TPyO 20m u 20f. CreneHb CyKEHUS MOXKET
OBITh TIOCTOSIHHOMN, XOTSl MPEANOYTUTENbHO, YTOObI CTENEHb CY)KEHUs KaXIOH W3 Hapy>KHBIX
pe3pd 31m u 31f ymeHpIIanoch no Mepe yaaneHus: oT kKoHuuka Humnmnesns 30m, 30f.

[0028] Korna coenuHeHne CBHHYEHO, 10 MEHbINEH Mepe, Y4aCTKU Hapy>KHBIX pe3sd 31m
u 31f u BHyTpeHHux pe3rd 41m u 41f oOpasyror pe3rboBO€ yIIOTHEHHE. YUYaCTKH Hapy>KHBIX
pe3bd 31m u 31f u BHyTpeHHuX pe3rd 41m u 41f, KOTOpBIE COCTABNIAIOT PE3bOOBOE YIUIOTHEHHE,
HUMEIOT OCEBYIO JUIMHY B TPHU pa3a OOJbIIYIO, Y€M TOJIIMHA CTEHOK CTaNbHBIX TpyO 20m u 20f,
win Oonee. Yuactku HapyxkHbX pe3pd 31m um 31f u BHyTpeHHux pe3pd 4lm u 41f]
COCTaBJSIIOIME Pe3b00OBOE YIUIOTHEHHE, MPENCTABIIIOT COOOH monmHyr pe3bOy. Uem Oosblie
IJIMHA Pe3bOOBOrO YIUIOTHEHHs, TeM JIy4lle TepMETHYHOCTb. TeM He MeHee, eClii JJIMHA
pe3b00BOr0O YIUIOTHEHHSI CIIMIITKOM BEJIHMKa, 5TO TpeOyeT pacxomoB U TPYyIO3aTpar Ha Hape3aHue
pe3bObl, a TaK)Ke MOXKET MOBBICUTh BEPOSTHOCTb WUCTHPAHHS BO BpeMs CBUHYMBaHU. J[inHA
pe3b00BOrO YIUIOTHEHUS, IPEANIOYTHTENBHO, HE MPEBbIIIAET BOCBMUKPATHYIO TOJIIUHY CTEHKH.
Xots pe3pboBOe coenuHeHue 10 BKIIOYAET Takoe pe3bOOBOE YIUIOTHEHHE, OHO HE BKIIIOYAET
METaJUINYEeCKOe YIUIOTHEHHE. B kadecTBe ajbTepHATUBBI, BO3MOXKHO HUCIIONIB30BAHHIE KOJIBIIEBOTO
VIUIOTHeHHUsT u3 Te(dioHa (3aperuCcTpUpPOBAaHHAS TOProBasi Mapka) BMeCTe C pPe3bOOBBIM
VIUIOTHEHHEM. YIUIOTHSIOIAs CMa3ka MPHUCYTCTBYET B 3a30pe MeEXIy IOBEPXHOCTAMHU
pe3pOoBoOro yruioTHeHus. Hanmuume ynuoTHSFOIIEH CMa3Ku MEXAY MOBEPXHOCTSIMH YIy4INaeT
T€pPMETHYHOCTb.

[0029] VuacTku HapyxHOH pe3pObl 31m Hummens 30m u BHyTpeHHeH pe3pObl 41m
MypTel 40m, KOTOpbIE COCTaBISIIOT pe3b0OBOE YIUIOTHEHHE (Jajee HUMEHyeMble «y4YacTKH
pe3bO0OBOr0 YIUIOTHEHUS»), UMEIOT BEIMYMHY B3aUMOBJIMSHUS B IUAMETPE Pe3bObl MEHBIIEM,
4YeM BEJMYMHA B3aUMOBJIMSHUS B JUAMETPE pe3bObl yUacTKOB HapyXHOH pe3pObl 3 1f Humnmens

30f u BHyTpeHHel pe3pObl 41f mydTer 40f (TO ecTh y4acTkOB pPe3bOOBOrO YIUIOTHEHHS).



BennunHa B3aMMOBIHSHUS B AMAMETPE Pe3bObl ONMpenenseTcsl Kak pasHUIA MEXKAY BHELUIHUM
INaMETPOM Y4acTKOB pe3b0OBOro yrutoTHeHust Hunmnesnei 30m u 30f u BHyTpEHHUM JUaMETPOM
COOTBETCTBYIOIIMX Yy4YacTKOB pe3pOoBoro ymiotHeHus mydpr 40m u 40f. Bueumrnumii nuamerp
HapyxHOH pe3pObl 31m u 31f mHunnenedr 30m u 30f Ha yuyacTkax pe3pOOBOrO YIUIOTHEHHUS
Oonblile BHYTPEHHEro auamerpa BHyTpeHHel pe3bObl 41lm u 41f mypr 40m u 40f Ha
COOTBETCTBYIOIMX yd4acTkax. TO ecTh BeNMYMHA B3aMMOBJIMSHHUS B JUAMETpe pe3bObl
NPUHUMAET TOJIOXKUTENIbHOE 3HAYEHHE Ha BCEX y4acTKaxX pe3bOOBOrO YINIOTHEHUS.

[0030] Hummenb 30m qOMONHUTEIBHO BKITIOYAET B ¢e0sl MOBEPXHOCTh 24m 3arjieunka Ha
koHunke Hunmenass 30m. Hunmens 30f pgomonHuTenbHO BKIOYaeT B cebs MOBEPXHOCTh 24f
3amjieynKa HUmmnenss Ha koHuuke Hummens 30f, koTopask KOHTAKTUPYeT C MOBEPXHOCTHIO 24m
3aIjIeynKa HUNINENs, KOorga COeOUMHEeHHe CBHHYeHO. Pe3pOoBoe coenuHenne 10 mmeer Tak
HA3bIBAEMYI0 KOHCTPYKLHUIO «HHUMIETb K HUMmnemo». OObMHO, B pe3bOoBoM coenuHeHUH 10
COIVIACHO HACTOSIIEMY BapHAHTY OCYINECTBJICHUs, HHIIENb 30m Ha 3aBOJCKOM KOHIE CHavaja
cBuHuuBaercs ¢ mydroit 40m. ITocme storo, Ha HedTsHOH ckBakuHe, Hummenb 30f Ha
HUIMIEJIBHOM KOHLIE cBHHUYMBaeTcs ¢ Mydprtoi 40f. B pesynsrare moBepxHOCTh 24f 3aruieunka
Hunmnenst 30f KOHTaKTUPYeT C MOBEPXHOCTHIO 24m 3aruteunka Humnmesns 30m.

[0031] Tenmo 21m TpyOBl BKJFOUAET KOJNBLEBYD MApKUPOBOYHYK) KaHABKY 23m.
MapkupoBouHast KaHaBKa 23m oOpa3oBaHa Ha BHelnHed nepudepun tena 21m tpyosr Temo 21f
TPyObl BKIIFOUAET KOJBIEBYI0 MAapKUPOBOUHYH KaHaBky 23f. MapkupoBouHast kaHaBka 23f
oOpaszoBana Ha BHemHell nepudepuun tena 21f TpyObl. MapkupoBouHasi kaHaBKa 23m HMeeT
IIUPUHY WM MeHblue mupuHbl Wi MapkupoBouHoil kanaBku 23f (wm<wf). MapkupoBouHbIe
kaHaBKH 23m u 23f oOpa3oBaHb! HCIIONB30BAHUEM I'yOOK TUCKOB Ui pe3ku Tena Tpyod 21m u 21f
IIPU UCTIOJNIb30BAaHUM TOKAPHOT'O CTaHKa JIJIs BpalieHus crainbHbiX TpyO 20m u 20f. Ilo cymecTsy,
Kakaasi U3 MapKUPOBOYHBIX KaHABOK 23m M 23f mpomomkaeTcst mo OKPY)KHOCTH M COBEpILIAET
omuH 000poT Bokpyr Tena 21m, 21f TpyOsr.

[0032] bomee KOHKPETHO, Ha KOHLIE HHIIIEJbHOM, MAapKUPOBOYHAs KaHaBka 23f
pacIoyio’KeHa Ha + ¢, OTHOCUTEIBHO OTKpbITOro KoHa S1f mydTer 40f (manpumep, 0=0,75 mm).
IMupuna wf mapkupoBouHoi kanaBku 23f cocraenser 2o (Hanpumep, 1,5 mm). C npyroi
CTOPOHBI, HA 3aBOJCKOM KOHIE, CTOPOHA MAapPKUPOBOYHON KaHAaBKM 23m, pacHoJIOKEHHas
Janblie OT KOHYHKA, U pacrnoiokeHa Ha + (a-f), a CTOpoHa KaHaBKH, OoJiee OJTM3Kast K KOHYHKY,
pacroyio’XeHa Ha -0 OTHOCHTENBHO OTKpbITOro koHen SIm mydter 40m. 3mece B < 3/4a
(mampumep, 0,5 mm). [lluprHa Wm MapKUpPOBOYHOH KaHABKHU 23m cocTtasisieT 20-f (Hampumep,
1,0 mm). Takum 0Opa3oM, OTKPBITHIA KOHEL 5S1m MydTsl 40m pacnonokeH B Mpenesax [MHPUHBI
wm MapKUPOBOYHOM KaHAaBKH 23m.

[0033] MydTa 40m IOMONHUTENHHO BKIIIOUAET B cebsl TpyOuaTyro BbleMKy S2m. Briemka
52m wumeeT BHYTPEHHIOW Nepu(epHiHYy MOBEPXHOCTb, OOPA30BAaHHYIO HA OTKPBITOM KOHIIE
mypTel 40m u oOpameHHYI0 K BHELIHeH nepudepuiiHod moBepxHOCTH Tena 21m TpyObl u
OTCTOSIIYIO OT 3TOH BHelIHe#d mnepudepuitHoi moepxHocTu. MydTa 40f HOMOTHUTENBHO
BKJIFOuaer TpyoOuaryro BbleMky S52f. Brlemka S52f umeer BHYTpeHHIOW mnepudepHiiHyo

MIOBEPXHOCTh, OOPA30BaHHYIO Ha OTKpBITOM KOHIE MypTel 40f u oOpamieHHYyI K BHEIIHEH
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nepudepuiiHol noBepxHOCTH Tena 21f TpyOsl M OTCTOAIIYIO OT 3TOH BHEIIHEH nepudepuitHoi
nosepxHocTU. Kasknast u3 BeieMok 52m u 52f umeeT npoponbHyr0 UIMHY, Harnpumep, 15 M u,
10 MEHbLIEH Mepe, 5 MM.

[0034] Ccpunasach k ¢urypam 2 u 3, kaxpas u3 HapykHbIX pe3b0d 31m u 31f (manee
BMecTe 0003HaYEeHHBIX Kak «31») BkiroyaeT B ce0st BEpLIMHY 32 HapyKHOH pe3bObl, BHAAHHY 33
HApY)KHOH pe3bObl, 3aKIAAHYIO CTOPOHY 34 HapyXHOH pe3bObl M OINOPHYH CTOPOHY 35
HapYKHOH pe3bObl. 3akyiagHasi CTOpoHa 34 Hapy»KHOW pe3bObl PacroyioXkeHa OJHKe K KOHUUKY
Hunnesst 30m, 30f. OnopHast cropoHa 35 Hapy>KHOW pe3bObl PaCHoOIOKEHa AabIIe OT KOHUHKA
Hurmesst 30m, 30f.

[0035] 3aknannas cropoHa 34 HapyKHOH pe3bObl BKIIIOYAET B CeOsl IBE CTHIKOBOUHBIC
crynean 341 u 342 HapyxHOH pe3pObl. CThIKOBOYHAs CTymneHb 341 HapyKHOH pe3bObl
pacronoeHa nanblie oT ocu X TpyOsl cTanbHOR TpyObl 20 M MMeeT CTBIKOBOYHBIN yrom ol.
CTpikOBOUHAS CTYNeHb 342 Hapy:KHOH pe3pObl pacmojyioxkeHa Ommke K ocl X TpyObl U MMeeT
CThIKOBOUHBbIH yron o2. CTbikOBOUHBIM yron al, o2 ompeaensercs Kak yroj, MoOx KOTOPbIM
3aKyazHasi CTOpoHa 34 HapyKHOH pe3bObl (TO €CTh CTBIKOBOYHAs CTyNeHb 341, 342 HapykHOH
pe3pObl) HAaKJIOHEHA OT IUIOCKOCTH Y, mepneHaukymsipHoii ocu X TpyOwl Ecnu 3akmannas
CTOpOHa 34 BBICTYNAET, CTHIKOBOUHBIN yron ol siBisiercst oTpunaTenbHbIM. CTBIKOBOUHBIN YO
a2 Oompiue, yeM CThIKOBOUHBIN yroa ol (a2>al). CteikoBouHbli yron al cocrasnser ot -10 no
15 rpangycos. BepxHuil mpenen CTBIKOBOYHOIO yria ol, mpeamodTuTenpHO, cocTasiser 14
rpaaycos, Ooyiee MpeanoYTUTENbHO, 13 rpanycoB, u eme Oojiee NPearnouTUTENbHO, 12 TpaTycos.
Uem menblue al, TeM BbllIe CONPOTUBJICHHUE CKAaTUIO. HWKHMI nipenesn st CTBIKOBOYHOIO yIvia
al, mpenmoururenbHo, cocrasisier 0 rpagycos, a Oonee mpeanouTHTenbHO, 8 rpagycos. C
APYroi CTOPOHBI, ueM Oonblire o, Tem jerde peska aist oO0pasoBaHus pe3bd. CTHIKOBOUHBIH yro
al cocrasnsiet, Hanpumep, okono 10 rpagycoB. CTbIKOBOUHBIHN yroa 02 coctasisier oT 20 go 60
rpagycoB. BepxHuii mnpenen CTBIKOBOYHOIO yria o2, MPEANOYTUTENbHO, cocTaBisier S50
rpaaycoB, Oojiee mpennouTuTeNnbHo, 40 rpaaycos, u eme Oosiee MPeanoYTUTEIbHO, 32 rpamyca.
UeMm MeHbIIE 02, TEM BBILIE CONMPOTUBJICHUE COCAUHEHNUIO. HMKHUI npenen CThIKOBOYHOIO yIjia
02, MPENMmOYTUTENIbHO, COCTaBysieT 23 rpaayca, Oojiee MpennoYTUTENbHO, 26 TPAayCoB, U elle
Oosiee mpennoyTuTenbHO, 28 rpamycos. UeM Oonbine o2, TEM MEHbIIE BEPOSITHOCTD MOJYYESHHSI
3axona He 1o pe3bde. CTHIKOBOYHBIN yros 02 cocramisietT, Hanpumep, okono 30 rpanycos. Ilo
CYIIECTBY, Y4aCTOK 3aKJaJHOW CTOPOHBI 34 HAPYKHOH pe3bObl, PACHOJIOKEHHBIN MPUMEPHO Ha
MOJIMYTHU BBEPX, SBJISIETCS BAABJICHHBIM.

[0036] BeicoTa CTBHIKOBOYHOU cTymeHH 342 HapyXHOH pe3bObl (T.e. paccTosHUE OT
BIIAJUHBI 33 HAPY)KHOH pe3bOBbl IO TPaHMLIbI MEKAY CTBIKOBOYHBIMHU CTymeHsMu 341 u 342
3al1eNKN Hapy»KHOH pe3pObl) cocTasnsieT oT 25 1o 60%, Hanpumep, 35%, OT BBICOTHI HAPYKHOM
Pe3bObI.

[0037] Kaxxmast u3 BHyTpeHHHX pe3b0 41m u 41f (mamee BMecte 00O3HAUEHHBIX Kak
«41») Brmrouaer B cebs BeplIMHY 42 BHYTpeHHelH pe3bObl, BHaguHy 43 BHYTpeHHEH pe3bObl,
3aKJAHYI0 CTOPOHY 44 BHYTpeHHeHl pe3bObl U ONOPHYK CTOPOHY 45 BHYTpEHHEH pe3bObl.

Bepmnna 42 BHyTpeHHeH pe3pObl oOpaineHa K BhnanuHe 33 HapykHOW pe3pObl. Bmamgmna 43
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BHYTpEHHel pe3pObl oOpamieHa K BepiiuHe 32 Hapy)XHOH pe3bObl. 3aknamHas cropoHa 44
BHYTpeHHel pe3pObl oOpaleHa K 3akjIagHOoN cTopoHe 34 HapysKHOU pe3bObl. OmopHasi CTOpoHa
45 BHyTpeHHel pe3bObl oOpalleHa K ONOPHOI CTOpOHE 35 HaPYKHON Pe3bOBbL.

[0038] 3aknanHas cropoHa 44 BHyTpeHHell pe3pObl BKIIOUAET B CeOsl IB€ CTHIKOBOYHBIE
crynenn 441 u 442 BHyTpeHHeil pe3pObl. CTbIkOBOuHast ctyneHb 441 BHyTpeHHeW pe3bObl
pacnosiokeHa Aajblie OT Ocu X TPyObl U MMEET CTHIKOBOYHBIH YToJ o], paBHBIH CTHIKOBOYHOMY
yry al cTeikoBOYHOM cTymnenu 341 HapykHOH pe3bObl. CTHIKOBOYHAS CTyNeHb 442 BHYTPEHHEH
pe3pObl pacmoniokeH Ommke K ocu X TPyObl M HMMEET CTHIKOBOYHBIM Yroi 02, paBHBIN
CTBIKOBOYHOMY YTy 02 CTHIKOBOYHOU CTyrneHu 342 HapykHOH pe3pObl. 10 cyliecTBy, y4acTok
3aKJaHON CTOPOHBI 44 BHYTpeHHEW pe3bObl, PaCIONOKEHHBIH MPUMEPHO Ha TMOJIIYTH BBEPX,
aBnseTcs BbIMYKJIbIM. CTbhIKOBOYHBIE yIibl 0l U 02 CTBIKOBOUHBIX cTyrneHed 341 u 342
HApYKHOH pe3pObl MOTryT He OBIThb B TOYHOCTH PABHBIMH CTBIKOBOYHbIM yriam ol u o2
CTBIKOBOYHBIX CTyreHeil 441 u 442 BHyTpeHHEN pe3bObl, COOTBETCTBEHHO, H TOJIILKO TpedyeTcs,
9TOOBI OHU OBLIH, MO CYLIECTBY, PaBHBIMH. JIpyrUMH CIIOBaMH, CTBIKOBOYHbIC yriibl ol u o2
MOT'YT UMETb MOTPELIHOCTH, BO3HUKAIOIIKME HA HTAIe HAPE3aHUs.

[0039] IlpenmoyTuTenbHO, YTOOBI CTHIKOBOYHAS CTYNEHb 442 BHYTpeHHEH pe3pObl nMena
BBICOTY, PABHYIO BBICOTE€ CTHIKOBOYHOW CTyINEeHU 342 Hapy>KHOH pe3bObl. JTO MpemaoTBpainaeT
Ype3MepHO OOJIBIION 3a30p MEXIy Pe3bOOBBIMU MOBEPXHOCTSIMHU HHIIENS U My(ThI, MO3BOJISI
KOHCTPYKIIMU Pe3b0OBOr0 YIUIOTHEHHUsS! JEMOHCTPHPOBATh XOPOLIYI0 TepPMETHYHOCTh. BhicoTa
CTBIKOBOYHOH CTymeHH 342 HapyXKHOW pe3pObl M BBICOTA CTBHIKOBOYHOH CTymeHu 442
BHYTpPEHHE! pe3bObl MOTYyT He ObITh B TOYHOCTH PAaBHBIMM, M TOJBKO TpeOyercsi, 4ToObl OHH
ObUIH, 1O CYLIECTBY, PaBHBIMH. J[pyrMMHU CIIOBaMH, 5TH BBICOTHI MOTYT MMETh IOTPELIHOCTH,
BO3HMKAKOLIME HA 3TAIle HApe3aHUsl.

[0040] Hapy>xHast pe3p0a 31 ZOMONHUTENBHO BKJIFOUAET 3aKPYTJIEHHbIE TOBEPXHOCTH 36-
39 Hapy)XHOW pe3bObl. 3aKkpyrlieHHasl NMOBEPXHOCTh 36 HapyKHOH pe3bObl 0Opa3oBaHa B YLy
MEXKIYy BEpIIMHONH 32 HapyKHOH pe3bObl M 3aKJIAJAHON CTOPOHOH 34 HapyKHOW pe3bOBblL.
3akpyrieHHash MOBEPXHOCTh 37 HapyKHOW pe3bObl 00pa3oBaHa B yINIy MEXKAY BEPIIMHOH 32
HApYKHOH pe3bObl U OMOPHOW CTOPOHOM 35 HapyKHOW pe3bObl. 3aKpyIyieHHasi MOBEPXHOCTDb 38
HapYKHOH pe3bObl 00pasoBaHa B Yy MEXKAY BIAAMHOW 33 HapyKHOH pe3bObl M 3aKJIaTHOM
CTOpOHOH 34 Hapy>XKHOHU pe3bObl. 3aKpyIiIeHHas! TOBEPXHOCTh 39 HapyKHOU pe3pObl 00pa3oBaHa
B YIUIy MEKAY BIaIUHON 33 Hapy>KHOU pe3bObl U OMOPHOM CTOPOHOH 35 HapyKHON pe3bObL.

[0041] BmaytpenHsisi pe3bba 41 BKIIOUaeT 3aKpyIIeHHbIE MOBEpXHOCTH 46-49
BHYTpEHHEH pe3bObl. 3aKpyriieHHas MOBEPXHOCTh 40 BHYTpeHHel pe3pObl oOpa3oBaHa B YLy
MEXAy BepIIMHOW 42 BHYTpPeHHEH pe3bObl M 3aKJaTHOW CTOPOHOH 44 BHYTpeHHEW pe3bObL
3akpymieHHas: MOBEpXHOCTh 47 BHYTpEeHHEH pe3bObl 00pa3oBaHa B YIVIy MEXIY BEPLIMHON 42
BHYTPEHHEH pe3pObl U OTIOPHOH CTOPOHOH 45 BHyTpeHHEH pe3bObl. 3aKpyIvIEHHAs! TOBEPXHOCTh
48 BHyTpeHHell pe3pObl OOpa3oBaHa B YNy MEXAy BHAaguHOW 43 BHYTpeHHEW pe3pObl U
3aKJNagHON CTOpOHOH 44 BHyTpeHHEH pe3bObl. 3akpyrlieHHas MOBEPXHOCTb 49 BHyTpeHHEH
pe3pObl 00pa3oBaHa B yIIIy MEXIy BNAAMHOHN 43 BHYTpeHHEH pe3bObl M OMOPHOM CTOPOHOH 45

BHYTPEHHEH pe3bOblL.
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[0042] 3axpyrieHHble MOBEPXHOCTU 36-39 u 46-49 sgBnAOTCS Tak Ha3blBaeMbIMH «R»
MOBEPXHOCTSMH (TO €CTh 3aKPYIVIEHHBIMH CKOLIEHHBIMH TIOBEPXHOCTSIMH) U MMEIOT 3aJaHHbIH
paauyc kpusBu3Hbl. Paguyc xpususHbl coctasiseT ot 0,1 go 1,2 MM, npeanoyturensHo, ot 0,3
10 0,8 MM.

[0043] Onoprast mOBepXHOCTh 35 Hapy»KHOMU pe3pOOi umeeT yron B Harpy3ku. Yron [
HArpy3KH ONpeneNseTcs KaK YroJ, MOJ KOTOPbIM OIOpHas CTOPOHA 35 Hapy>KHOH pe3bObl
HAaKJIOHEHa OT IUIOCKOCTH Y, mepneHaukyasipHoi ocu X TpyObl. Ecnmu omopHast cropona 35
BBICTYIIAET BIEPE, YTOJ [3 HArPY3KH SIBJISIETCS] OTPULIATEIIbHBIM. YTOJ [3 HArPY3KH COCTABJISIET OT
-10 no 3 rpanycoB, U MPEeANOYTUTENBHO, OT -5 110 -1 rpaayca, HanpuMmep, MPUMEPHO -3 rpaayca.
Omnopnast cropoHa 45 BHyTpeHHeH pe3bObl MMEET yroi [3 Harpy3ku, paBHbIH yriy [3 Harpy3ku
OIMOPHOM CTOPOHBI 35 HapyKHOH pe3pObl. Yron B Harpy3ku ONMOPHOW CTOPOHBI 35 HAapyKHOH
pe3pObl M yroja [3 Harpy3Kd OIMOPHOW CTOPOHBI 45 BHYTpeHHEH pe3bObl MOTyT HE OBITh B
TOYHOCTH PaBHBIMH, U TOJBKO TpeOyeTcsi, 4ToObI OHHM OBUIH, 1O CYLIECTBY, PaBHBIMH. J{pyruMu
CJIOBaMH, YTOJI 3 HArPy3KH MOXKET UMETh NOTPEIIHOCTH, BOSHUKAIOLITNE Ha STale Hape3aHusl.

[0044] Bepmnna 32 HapyXHOH pe3bObl, BraguHa 33 Hapy)KHOH pe3bObl, BepminHa 42
BHYTpEHHEH pe3bObl M BrnaanHa 43 BHYTPEHHEW pe3bObl SBISIOTCS MapajljIeIbHBIMH OCH X
TpyObl. B wacTHOCTH, NMHMH, NpeACTaBILOmMuUe noBepxHoCcTU 32, 33, 42 u 43 B MpoxoIpHOM
CEUEHHH, BKIIIOYAIOIIEM OChb X TPYOBI, SBISIFOTCS MapauIeIbHBIMI OCH X TPYOBL

[0045] Kak moka3zano Ha ¢ur.3, 3aknagHas CTopoHa 34 Hapy:KHOH pe3bObl U 3aKiagHast
cropoHa 44 BHyTpeHHeW pe3bObl 00pasyroT 3a30pel pazMepoMm or 60 mo 120 MkM, korma
COeAVHEHNe CBUHYEHO. JIOMOJHMUTENbHO, BepIIMHA 32 Hapy>XKHOW pe3bOpl M BHaguHa 43
BHYTpEHHeEH pe3pObl 00pasyeT 3a30pbl pasmMepoM oT 0 1o 50 MKM, KOraa CoeNMHEHHE CBUHYEHO.
Braguna 33 Hapy:kHOW pe3pObl M BepiunHa 42 BHYTpEeHHeW pe3bObl Takke 00pasyroT 3a30pbl
pazmepom oT 0 10 50 MKM, KOTIa COEAMHEHNE CBUHYEHO.

[0046] Teneps Oyner oOBsicCHEH MpUMep criocoda U3rOTOBJIEHUS Pe3bOOBOr0 COSTUHEHUS
10, To ectb cmoco® CBUHYHMBAHUS ABYX CTajbHbIX TpyO 20m um 20f ¢ ucnonb3oBaHHEeM
My¢TOBOTO coeauHeHus 50.

[0047] Ha 3aBone, Humnmenb 30m cranbHO# TpyOsl 20m BBUHUMBaeTcs B MydTy 40m. B
5TO BpeMsi, HUMIENb 30m BBUHYHMBAETCS IO TAKOH CTENEHM, YTO OTKPBITHIA KOHel S1m MyQThI
40m HaxoAMTCSA B MOpelenax Auana3soHa, NPENCTaBJICHHOIO LIMPUHOW wWm MapKUPOBOYHOM
kaHaBku 23m. Takum 0Opas3om, 3aBOACKON KOHEI CTaIbHOU TpyObl 20m CBUHYHBAETCS ¢ MY TOM
50. 3aBonckoit koHel cTaibHOH TpyOb! 20m u MydTa 50 COCTABISIOT y3el TpyObl, U TaKOH y3e
TPYOBI OTIIPABISETCS € 3aBOAA K HE(PTSIHON CKBasKHHE.

[0048]3arem, Ha HeTSHOW CKBaKWHE, HUIMEIbHBIA KOHel Hummeas 30f crampHOMU
TpyOb!1 20f BBUHUMBaeTcs B Mmydry 40f. B 310 Bpems, Hunmens 30f BBUHUMBAETCS, B TO BpeMs
Kak crajpHble TpyObl 20m wu 20f 3axarsl, 0Oe3 3axkarus MydroBoro coenuHeHHst S0.
HomnonuutenbHo, Hummenb 30f BBUHUMBAaeTCS O TakOH CTENEHH, YTO OTKPBIThIH KoHerm S1f
mydTh! 40f HaxOmUTCS B Mpenenax AWana3zoHa, MPEACTABICHHOrO MUPHUHOW Wi MapKUpOBOYHON
kaHaBku 23f Takum o0Opas3om, HUIIETbHBIA KOHEN CTajbHOW TpPyOnl 20f CBUHUMBaeTCS C

My¢TOBbIM coenuHeHHeM 50. B pesynbraTe 5TOro CBUHUMBAHUS JIBYX CTalbHBIX TPyO 20m u 20f



13

nocpencrsoM Mydrosoro coenuHeHust 50, pe3pboBoe coenuHenne 10 n3roraBnuBaeTcs.

[0049] B TO Bpemsi kak 3aBOACKOM KoHel Hummenss 30m cranpHONW TpyOBl 20m
BBUHYMBaeTCs B My(dpTy 40m, KpyTALUIMA MOMEHT IIOCTENIEHHO YBEJIUYMBAETCS 10 Mepe
NPOJBIKEHUS] BBUHUMBAHMSA, HO OBICTPOrO YBEIMUYEHHs KPYTSINEr0o MOMEHTA HE NMPOHCXOIUT.
Takum oOpazoMm, B OTIMYHME OT BBHHYMBAHHS HHIMEIBHOIO KOHLA, OOCY)KAaeMOTrO HHKE,
COOTBETCTBYIOIIEE MTOJIOKEHHE CBUHYMBAHIS HE MOXKET OBITh JIETKO PACIIO3HAHO MO U3MEHEHHSIM
KpyTsamero MomeHta. OJHAaKo, IOCKOJbKY pe3pOoBoe coenanHeHne 10 Bkimrogaer B cels
MAapKUPOBOYHYIO KaHAaBKy 23m JJisi 3aBOACKOTO KOHLIA, BO3MOXKHO, BH3yaJbHO HaOIIOAATh
B3aUMHOE PACIOJIOKEHUEe MapKHPOBOUYHONW KaHABKU 23m W OTKpPBITOro KoHna 5S1m mydrsr 40m
NPY CBUHYUBAHUHU CTAIbHON TPyOb! 20m ¢ mydroit 50 B skenaemom mecre.

[0050] YUto kacaeTrcsi HUMNIMETHbHOIO KOHLA, Korma cranbHas Tpydba 20f BkpyuuBaercs
BHYTpPb, MOBepXHOCTh 24f 3aruteunka Hunmens 30f ynupaercss B MOBEPXHOCTh 24m 3aruieunka
HUMIETST 3aBOACKOTO KOHIA. B 3TOT MOMEHT, KpPyTAIIMA MOMEHT CBHHYUBAHHA OBICTPO
yBenuunBaeTcs. TakuM 00pa3oM, MOKHO BBUHTHTb BHYTPb CTaJbHYIO TPyOy 20f, KOHTponupys
STU U3MEHEHUsI KPYTAIIer0o MOMEHTA, JUJIsl CBUHYHMBAHMS CTalibHOU TpyOs 20f ¢ mydroii SO no
COOTBETCTBYIOIETO KPYTAIIEro MOMEHTa. TeM He MeHee, B LENsAX NPOBEPKH, Tpedyercs
KOHTPOJIb JJi OIpeleNeHUss YBEIMYEHUS KpYTSIEro MOMEHTa KaXIbli pas, Koraa
W3TOTABIIMBAETCS OJIHA CTaJIbHAsA TPyOa.

[0051] MHnst pewenust 3Tod mpoOmeMbl, Ha crampHOW Tpyde 20f oOpasoBana
MapKUpoBO4YHAst KaHaBka 23f, 4ToObI MOXXHO OBLIO Jyylle BHU3YyaJbHO HAOMIOAAaTh B3aMMHOE
pAacIoNOXKEHUE MEXIY OTKPBITBIM KOHLOM S1f mydrer 40f m mMapkupoBouHON kaHaBkoW 23f
IocJie TOro, Kak cTaynbHas TpyOa 20f 3arsiruBaercs ¢ 3apaHee ONpeeseHHbIM COOTBETCTBYIOIUM
KPYTALIMM MOMEHTOM. DTO MO3BOJISIET OBICTPO M HAIJIEKAIIUM 00pa30M CBUHUYUBATH CTAJIBHYIO
TpyOy 20f ¢ mydroBbM coenuneHneM 50 Ge3 TINATETBHOTO BBITOJHEHUS BBILIEYTIOMSHYTOTO
3Tana KOHTPOJIs U3MEHEHUN KPYTSIIEero MOMEHTA.

[0052] Bo3moskHOCTH COOpKM CcTabHOM TpyOb! 20f B 3HAYMTENHHOI CTENEHH 3aBUCUT OT
TOro, ObLIa JIU COOTBETCTBYIOLIMM OOpPa3OM H3rOTOBJIEHA CTaibHas Tpyba 20m, koropas
W3rOTABJINBAETCS MePBOW. BBHUIY 3TOro, CBUHUMBaHUE 3aBOACKOTO KOHLIA CTAIBHOIN TpyObl 20m
MOKHO KOHTpPOJIMPOBaTh OoOJiee TOYHO, €CIHM INHPHHA WM MapKHPOBOYHOW KaHaBKM 23m Ha
3aBOZICKOM KOHIIE MEHbIIE ITUPUHBI Wi MApKHUPOBOYHON KaHaBKH 23f Ha HUNINIETBHOM KOHLIE.

[0053] DTO MO3BONUT MPOM3BOAUTH CBHHYUMBAHUE O€3 TOYHOTO KOHTPOJS KPYTSIIETO
MOMEHTAa CBHUHYMBAHHMA HAa HEPTIHOM MECTOPOXKACHHH. IJTO YCTPAHUT HEOOXOINMMOCTb B
00OpYynOBaHUU I KOHTPOJISL KPYTSIIEr0O MOMEHTAa CBUHUMBAHUS, YIIPOCTUT PadOTy U MOBBICUT
3¢ (HeKTUBHOCTS.

[0054] Kpome Toro, BeieMKH 52m u 52f mpenycMOTpeHBl Ha OTKPBITBIX KOHIIAX My(T
40m u 40f. ITo cymecTBy, Aa’ke KOraa YIJIOTHSIOINAS CMa3Ka B 3a30pax MEXKIY MOBEPXHOCTSIMHU
Pe3b0OBOTO YIUIOTHEHHSI TTPOCAYUBACTCS HAPYKy, OHA OCTAETCS B 3a30p€ MEKAY BbIEMKOH 52m,
52f u Temom 21m, 21f TpyObl. Takum oOpa3oM, YIUIOTHSIOINAs CMa3ka HE JOCTHraer
MapKUPOBOYHOHN KaHaBKU 23m, 23f yepe3 oTkpeIThii koHEU S1m, 51f mydroBoro coennnenus

50. B pesynprare BCerna MOXKHO BH3YaJIbHO HAOMIOAATh B3aMMHOE PACIOJIOKEHHE
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MapKUPOBOYHON KaHaBKH 23m, 23f u orkpbITOro KoHIa 5S1m, S1f

[0055] JlomoMHUTETHHO, BETMYMHA B3AUMOBIUSHUS B AUAMETPE Pe3bObl HA HUMIICIIbHOM
KOHIIE MEHbIIE, YeM BEJMYMHA B3aUMOBIIMSHMS B JUaMeTpe pe3bObl Ha 3aBoACKOM KoHie. [lo
CYIECTBY, KOHTaKTHOE NaBieHue mexay HummeneM 30f u mydroii 40f Bo BpeMss BBUHUMBAHUSA
cranbHOM TpyObl 20f MeHble, yeM KOHTAKTHOE AaBiieHHWe Mexay HummeneMm 30m u mydroit
40m, no Tex TmOp, IMOKa TNOBepXHOCTh 24f 3aruiedunka HUMNNENs HE CONPHKOCHETCS C
HOBEPXHOCTBIO 24m 3arutednka Hunmens. TakuM oOpa3oM, BEIWYMHA BPALIEHUS HA 3aBOICKOTO
KOHIIE, BbI3BAaHHAs KOPOTAIMel BO BpeMsi CBUHYHMBAHUS HA HUIEIBHOM KOHIIE, MOXET OBbITh
HYJIEBOW MJIM HIJKE JOMYyCTHMMOro ypoBHs. «Koportamusiy npencrasisier coOOH sBJICHUE, TPU
KOTOpPOM, Korzja craibHas TpyOa 20f Ha HUNNENTbHOM KOHIE BpAIIAETCsl JJIi BBHHYHMBAHUS
Hunnenst 30f B mydpty 40f, mypra S0 Bpamaercs BMecte co craibpHON TpyOoit 20f, To ecTh
BpAINAETCS OTHOCHUTEJBbHO CTAJIbHOM TpyObl Ha 3aBOACKOM KOHIE CTajbHOW TpPyOBl 20m.
BennunHa B3aMMOBJIHSHUSL B AHMAMETPE Pe3bObl HA 3aBOJACKOM KOHILIE, MPENMOYTHTENBHO, HIDKE
3aJaHHOTO 3HA4Y€HUs JJIs1 IPEAOTBPALIEHUs] UCTUPAaHUs. BennunHa B3aUMOBIIUSHUS B TUAMETPe
pe3pObl HAa HUIMNENBPHOM KOHILE, MNPEONOYTUTENbHO, NPEBbIIAECT 3aJaHHBI YPOBEHb IS
MOBBIIIEHHS TEPMETUYHOCTH PE3bOOBOTO YIUIOTHEHUS.

[0056] Hunmens 30m Ha 3aBOACKOM KOHIE U My(dra 40m BKIFOHarOT B cedst 30HBI 0T Z1
10 Z3, pacnoyioXKEHHbIE B 3TOM IMOPsAKe, HaYMHasA ¢ KoH4Ynka Hunmesst 30m. HapyxHast pe3nba
31m 3aBonckoro koHma Hummenst 30m koHIa U BHYTpeHHss pe3pba 41m mydtsr 40m moryT
BKJIIOYATh B CeOs y4aCTOK C MOJHOHN pe3b0oil M y4acTOK C HEMOJTHOW pe3b0oii, oOpa3oBaHHBIC
MEXAy TesIoM 21m TpyOBl U y4acTOK € NMOJHOHN pe3b0oil. YHacToKk ¢ MOMHOH pe3b00i HaxoauTCes
B 30He Z2. Y4YacTKu ¢ HENoJHOH pe3pOoil pacmonoxkeHsl B 30Hax Z1 u Z3. 3aBOACKOI KOHeI]
Hunmens 30m koHua u Mygra 40m MOryT OBITh COSTUHEHBI BMECTE BIOJIb YUacTKa C HEMOJIHOH
pe3b0oii B 30He Z3, KOoraa coeuHeHne CBUHUYeHO. B wactHocTH, Hummens 30m u mydra 40m
MOTYT OBITh COEIMHEHBI BMECTE BIOJb BCETrO ydacTKa C HEMOJHOW pe3bOoil B 30He Z3 wiu ee
yactu. Kpome toro, mummens 30m u mydrta 40m Moryr ObITh COENMHEHBI BMECTE BIOJb
YYaCTKOB Yy4acTKa C TIOJHOW pe3bOOH, CMEXKHBIX C ydaCTKaMH C HemoyiHoW pe3pboil. Ecmu
3aBoxckor koHer Hummenss 30m u mydra 40m COeOUHEHbI BMECTE, BEJIWYHHA BpPALICHUS
3aBOJICKOTO KOHIIA M3-32 KOPOTALMU MOXKET ObITh paBHA HYJIO MJIM MEHBIIE JOMyCKa BO BPEMs
npoIiecca BBUHYUBAHUS B HUTIIEIbHBIN KOHEL CTaIbHOU TpyOs! 20f.

[0057] Tlepen cBMHUMBAHHEM 3aBOICKOTO KOHIA, HA 30HY Z3 HAHOCUTCS KJIEH, BIOJb
KOTOPOTO JIOJDKHBI OBITh coennHeHbl Hummedb 30m u mydra 40m, a Ha 30HY Z2 HaHOCHUTCS
VIUIOTHSIOIIAsST CMas3ka. OJTO TPENOTBpaIlaeT WCTUPAHHE M YIpouaeT olecredeHne
OTIPENEIEHHOTO YPOBHSI T€PMETHYHOCTH Pe3b00BOro yrioTHeHus. Kieit moxer ObITh HaHECEH
Ha BCIO 30HY Z3 MM MOXXET ObITh HAHECEH Ha 4YacTh 30HbI Z3. JIONMONHUTENBHO, KIIeH MOXET
OBITh HAaHECEH TakK, YTOObI Ja)K€ MOKPBITh Y4YaCTOK 30HBI Z2, TMpHJEraroiuid K 30He Z3.
JIOTIONTHUTENBHO, KJIeH MOXKET OBITh HAHECEH TOJNBKO HAa Hapy>KHYIO pe3bOy 31m wmiu TOMbKO Ha
BHYTPEHHIOO pe3p0y 41m, mnum Ha obe.

[0058] B To Bpemsi, kak BapUaHT OCYLIECTBIIEHHs ObUI ONMCAH, HACTOsIIIee H300peTeHne

HE€ OIrpaHUYCHO BbBIC HWUIHOCTPUPOBAHHBIM BapHAaHTOM OCYIICCTBJICHUA, W BO3MOKHBI
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paznuunble Moau(UKauy 0e3 OTKIOHEHUS OT CYLTHOCTH H300peTeHus.
PACIIIM®POBKA CCBIJIOYHBIX ITO3ULIMNA
[0059] 10: pe3pboBOE coenrHEHNE
20m, 20f: cTanbpHBIE TPYOBI
21m, 21f: Tena Tpyo
23m, 23f: MapKUpPOBOUHBIE KAHABKU
24m, 24f: mOBEpXHOCTH 3aIUIeUNKa HUIIIIEIS
30m, 30f: Hunneu
31, 31m, 31f: Hapy>KHBIE pe3bObI
32: BepIIMHA HAPYKHOH pe3bObI
33: BmaguHa Hapy>KHON pe3bObI
34: 3akiagHast CTOpOHA HAPYKHOM pe3bObl
341, 342: CTBIKOBOYHBIE CTYIIEHH HAPY>KHOU pe3bObI
35: onopHast CTOpOHA Hapy>KHOU pe3bObI
40m, 40f: my¢TeI
41, 41m, 41f: BHyTpeHHsIs pe3bda
42: BepIIMHA BHYTPEHHEH pe3pObl
43: BnanuHa BHYTPEHHEH pe3bObI
44: 3aknagHasi CTOPOHA BHYTPEHHEH pe3bObl
441, 442: CTBIKOBOYHBIE CTYIIEHU BHYTPEHHEH pe3b0Obl
45: oropHast CTOpOHa BHYTPEHHEH pe3bObl
50: my¢TOBOE COenMHEHNE
51m, 51f: OTKpBITbIE KOHIIBI

52m, 52f: BIeMKH
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D®OPMYJIA U3OBPETEHUS

1. Pe3pOoBOE coenuHeHue, conepIkariee:

- IEPBYIO CTAJBHYIO TPYOY;

- BTOPYIO CTaJIbHYIO TPYOy; U

- COEIMHUTENbHYI0 MYy(]Ty, BBIIOJIHEHHYIO C BO3MOJKHOCTBIO COEIUHEHHUs IEepBOH U
BTOPOIi CTaJIbHBIX TPYO,

IIPY 5TOM IepBast CTalIbHAsl TPyOa BKIIOYAET:

- TEJIO MepPBOH TPYOBI; U

- TIEPBBIN HUMIIEIb, PUYEM NIEPBbI HUIIIENb SBISIETCS TPyO4aThiM MO popMe U MepBbIit
HUTMeNb 00pa3oBaH, YTOOBI OBITH MPUJIETAIONIMM K TeNly MepBOi TPyObl U pacrmojiaraThCsl Ha
KOHYHKE MEePBOH CTAJIbHOU TPYOHI,

BTOPYIO CTAIBHYIO TPYOy, BKJIFOUAOLIYIO!

- TEJIO BTOPOH TPYyOBL, U

- BTOPOW HUMIIEIb, IIPH 3TOM BTOPOI HUIIIENb SBISIETCA TPyOUaThiM 1O (hopme, U BTOPOH
HUTeNb 00pa3oBaH, YTOOBI OBITH MPHUJIETAIOIIAM K TEJIy BTOPOW TpyOBI M pacrmojiaraThCsl Ha
KOHYHKE BTOPOH CTaNbHOM TPYyOHI,

IPY 5TOM COEAMHUTENbHAsI My(pTa BKIFOUAET:

- epByr0 My(dTy, mpudem nepsast MyQTa sBisieTcst Tpyouaroii o ¢popme, u nepsas mydpra
BBIITOJIHEHA C BO3MOKHOCTBIO CBHUHYMBAHHS C IEPBBIM HHUIIENEM KOTJa MEPBBIM HUMIETb
BCTaBISIETCS B HEE, U

- BTOpYIO My(TY, IpudeM Bropast My(ra siBisiercs TpyoOuaToii no ¢popme, u Bropas Mmydpra
pacronoXkeHa, 4roObl ObITH NPOTUBOIIONOXKHON mepBo Mydre, mpu 3ToM Bropas MydTa
BBIITOJIHEHA C BO3MO)KHOCTBIO CBMHYMBAHHS CO BTOPBIM HUIIENEM, KOrJa BTOPOHM HHUIIENb
BCTaBIISIETCS B HEe,

IPU 5TOM KKABI M3 MEPBOTO W BTOPOrO HHMIIIENEeH BKIIFOUAET HApYXKHYIO pe3nly,
00pa3oBaHHYIO HA BHEIIHEH nepudepun HUMmels,

npuYeM Kakaash W3 TepBOM W BTOPOH My(T BKIIOYAET BHYTPEHHIOK pe3ny,
00pa3oBaHHYIO HAa BHYTpPeHHe# nepudepru My(Tbl, YTOOBI COOTBETCTBOBATDH CBSI3AHHOW OIHOM
U3 HapYKHBIX pe3b0,

NPU 3TOM Hapy’KHast ¥ BHYTPEHHsISI Pe3bObl MPENCTABISIOT COOOH TpameueuiajbHble U
CY’KHMBAIOLITHECS PE3bOBI,

IpH 3TOM, MO MEHbIIEH Mepe, YYaCTOK KaKIOH M3 HapY»KHOW U BHYTpPEHHEH pe3nd
COCTaBJISIET pe3b0OBOE YIUIOTHEHHUE, KOTJa COSTUHEHNE CBHHYEHO,

npUYeM HapyKHas pe3bda BKIFOUAET:

- BEPLINHY HAPYKHOH pe3bOHl;

- BIIAJMHY HaPY>KHOM pe3bOBI,

- 3aKJIAJIHYI0 CTOPOHY Hapy>KHOH pe3bObl, PacloNOKeHHYIO ONMKe K KOHYHKY HUIIIIENS,

- ONOPHYIO CTOPOHY HAPYKHOU pe3bObl, PaCIIONIOKEHHYIO NaJibIlle OT KOHUYMKA HUTIIES,

npuYeM 3aKJIaHasi CTOPOHA HAPY>KHOH pe3bObl BKIIFOUAET:
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- TIEPBYIO CTHIKOBOYHYIO CTYINEHb HAPYKHOH pe3bObl, paCHONOKEHHYIO Aajiblle OT OCH
TPYOBI CTANBbHOM TPYOBbI U UMEIOIIYIO CTBIKOBOYHBIN yrou ot -10 mo 15 rpanycos; u

- BTOPYIO CTBIKOBOYHYIO CTYI€Hb Hapy>KHOH pe3bObl, PACIOJIOKEHHYIO ONnke K OCH
TPYObI U UMEIOIIYIO CTHIKOBOUHBIN yrox ot 20 1o 60 rpanycos,

IIPU 3TOM BTOpasi CTBIKOBOYHASI CTYIIEHb HAPY>KHOH pe3bObl MMeeT BeicoTy OT 20 1o 60%
BBICOTBI HAPYKHOH pe3bObl,

IpUYEM BHYTPEHHsISI pe3b0a BKIIIOYAET:

- BEPIIMHY BHYTPEHHEH pe3bObl, BBIMOJHEHHYIO C BO3MOXKHOCTBIO OOPALIeHHUs K BIIJMHE
HApYKHOH pe3bObI

- BIQJMHY BHYTPEHHEHN pe3bObl, BHIOIHEHHYIO ¢ BO3SMOKHOCTBIO OOpaIleH sl K BEPLIMHE
HapYKHOH pe3bOwl,

- 3aKJIAZIHYIO CTOPOHY BHYTPEHHEH Pe3bObl, BBIMOIHEHHYIO ¢ BO3MOKHOCTH OOpaIeHust K
3aKJIAHON CTOPOHE HAPY)KHOH pe3bObl; 1

- OTIOPHYIO CTOPOHY BHYTPEHHEW pe3bObl, BHIMOJHEHHYIO ¢ BO3MOXKHOCTH OOpaIieHust K
OTIOPHOM CTOPOHE HApPY>KHOU pe3bObl,

IIPY 5TOM 3aKJIaJIHAsl CTOPOHA BHYTPEHHEH pe3b0bl BKIIIOYAET:

- TIEPBYIO CTHIKOBOYHYIO CTYII€Hb BHYTPEHHEH Pe3bObl, PACIIONIOKEHHYIO JaJblIe OT OCH
TPYObl M MMEIOIIYIO CTBIKOBOYHBIN YIOJI, PAaBHBIH CTBIKOBOYHOMY YNy IEPBOH CTBIKOBOYHOMN
CTYIIEHU HapYKHOH pe3bObl; 1

- BTOPYIO CTHIKOBOYHYIO CTYII€Hb BHYTPEHHEH pe3bObl, PaCIIONIOKEHHYIO ONke K OCH
TPYObl M MMEIOLIYIO CTBIKOBOUHBIA YTOJ, PaBHBIH CTBIKOBOYHOMY YIJIy BTOPOH CTBIKOBOYHOM
CTYIIEHU HapY>KHOH pe3bObl,

IpUYeM IEPBbIH HUIMIETb JOMOJHUTEIbHO BKIIOYAET B ceOs MOBEPXHOCTh 3arlieuuKa
NEPBOrO HUMIIEJI HA KOHYMKE TIEPBOrO HUMIIEI,

BTOPOW HUMIIENb JOMOJHUTEIBHO BKJIIOYAET B ceOsl MOBEPXHOCTH 3aIlIedHKa BTOPOTO
HUIIEsT HAa KOHYMKE BTOPOTO HUIIIENS, MPUYEM MOBEPXHOCTh 3aIlJIEeYMKa BTOPOrO HUIIEJs
BBINIOJIHEHA C BO3MOJKHOCTBIO KOHTAKTa C MOBEPXHOCTBIO 3aIlJIEYMKa MEPBOr0 HUMMENs, KOIrAa
COEIMHEHUE CBUHYEHO,

TEJIO MEPBOM TPYOBI BKIIIOYAET B ce0sl IEPBYI0 MAPKUPOBOUHYIO KaHABKY, OOpPa30BaHHYIO
Ha BHEIIHEH nepudepuu Tea nepBoil TpyObl, MpU4YeM nepBas MapKUPOBOYHASI KAHABKA SIBIISIETCSI
KOJIbIIe00pa3Hol 1o hopme.

2. Pe3pb0BOE coenrHEeHHeE 110 1. 1, B KOTOPOM:

TEJIO BTOPOW TPYOBI BKIFOYAET BTOPYIO MAapKHPOBOYHYIO KaHABKY, OOpa3OBaHHYIO Ha
BHeIHel nepudepun Teaa BTopoil TpyObl, IPU 3TOM BTOpasi MAPKUPOBOYHASI KAHABKA SIBIISIETCS
KOJIbIIe00pa3Hol 1o opme; u

nepeasi MapKUPOBOYHAsi KAaHABKA HMEET IUMPHUHY MEHbLIE LIMPUHBI BTOPOU
MapKUPOBOYHON KaHABKH.

3. Pe3p0O0oBOE coenuHeHue 10 1.2, B KOTOPOM:

nepBasi My(pTa AONOJHHUTEIBHO BKIFOUAET BBIEMKY, ITPH 5TOM II€PBasi BBIEMKA SIBJISETCS

TpyOuaroii mo ¢opme, mpuueM mnepBas BbIEMKa pAcCIOJIOKEHA HA OTKPBITOM KOHIE MepBOM
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My(pTBI ¥ HUMEET BHYTPEHHIOI TNepU(PEepUilHYI0 MNOBEPXHOCTb, OOpAIIEHHYI0 K BHEIIHEH
nepudepuiiHoN MOBEPXHOCTH TeNla MepBOil TPyObl W OTCTOALIYIO OT BHEUIHEH nepudepuitHoil
MIOBEPXHOCTH TeJia NePBOi TPyOsI, U

BTOpass My(Ta AOMOJHUTENBHO BKJIOYAET BTOPYIO BBIEMKY, NP 3TOM BTOpasl BbIEMKA
ABJIsIeTCsl TPyO4aroit mo ¢opme, mpuveM BTOpasi BbIEMKAa PACIONIOKEHAa HAa OTKPBITOM KOHIIE
BTOpPOH My(TBI 1 IMEET BHYTPEHHIOI Nepu(epriiHy0 MOBEPXHOCTh, OOPAIEHHYIO K BHEIIHEH
nepudepuiiHON MOBEPXHOCTH TeJia BTOPOM TPyOBbI M OTCTOSIIYIO OT BHEIIHeH nepudepuitHoi
MIOBEPXHOCTH TeJia BTOPOH TPYOBI.

4. Pe3p00oBOE coenUHEHHE IO JTI0OOMY OHOMY M3 Mil. 1-3, B KOTOPOM y4YacCTOK Ka)KIOH U3
HApYKHOH pe3pObl BTOPOrO HUMIEISI W BHYTPEHHEW pe3bObl BTOPOH My(TbL, KOTOPBI
COCTaBJIsIET Pe3bOOBOE VIUIOTHEHHE, MMEET BEJIIMYMHY B3aUMOBJIHMSHUS B JHAMETPE pPE3bObI
MEHbIIIee, YeM BEJIMYMHA B3aUMOBJIHMSHUS B IHAMETPE Pe3bObl y4acTKa KaKIAOH U3 HApPYKHOH
pe3pObl MEepBOrO HHUINENS W BHYTPEHHEH pe3bObl mepBoil My(ThI, KOTOpBIH COCTaBISET
pe3b0OBOE YIJIOTHEHHE.

5. Pe3p0OoBO€ coenuHeHue 1o JroOoMy OTHOMY U3 mil. 1-4, B KOTOPOM:

HapyHasi pe3p0a MepBOro HUMIENS U BHYTPEHHss pe3bba mepBOi My(ThI BKIFOUAOT
yYaCcTOK C TOJHOW pe3b0Ol M y4acTOK ¢ HEMOJHOW pe3bOoi, 0Opa3oBaHHBIA MEXKIY TEJIOM
nepBoi TPyObl U yHACTKOM C TIOJTHOHN pe3bdoi;

NepPBbIA HUIIENb U TepBast My(pTa MOTyT OBITh COEMHEHBI BMECTE BIOJb BCETO yUaCTKa
HETIONIHOM pe3bObl UITH €0 YacTH, KOTZa COeNMHEHNE CBUHYEHO.

6. Pe3p0oBOE coequHeHNe 1O JII0OOMY OJHOMY M3 M. 1-5, B KOTOpOM mepBasi U BTOpas
CTaJIbHbIE TPYOBI IMEIOT BHEIIHUI AHaMeTp, IpeBbIIaomuil 16 mroiimMos.

7. Y3en TpyObl, conepIKaiiuii:

- IEPBYIO CTAIBHYIO TPYOy; U

- COEAMHUTENbHYIO My(Ty, BBIIOJHEHHYIO C BO3MOXKHOCTBIO COEAMHEHMs MepBOH
CTaJIbHOU TPYOBI M BTOPOH CTAIBHON TPYOBHI,

NIPY 5TOM TIepBasi CTajbHAast TPyOa BKJIIOYAET:

- TEJIO MEePBOH TPYOBI; U

- TIEPBBIN HUMIIEIb, TPUYEM NIEPBbIA HUIIIENb SBISIETCS TPyOUaThiM 1Mo popMe U MepBbIit
HUMIETb 00pa3oBaH, YTOOBI OBITH CMEXHBIM C TEJIOM NEpPBOH TPyOBI M pacmojararbCsi Ha
KOHYHKE MePBOH CTAJIbHOU TPYOHI,

IPY 3TOM COEAMHUTENbHAsI My(pTa BKIFOYAET:

- iepByr0 My(Ty, mpudem nepsas MydTa sBisieTcst TpyouaToi no ¢popme, u nepsas mydpra
BBIITOJIHEHA C BO3MOKHOCTBIO CBHHYMBAHHS C TIEPBBIM HHIIIENEM, KOTJAa TEpBBbIA HUIIIENb
BCTaBISIETCS B HEeE, U

- BTOpPyK My(dTy, mpuueM Bropas MydTa sBisercs TpyOodaroil mo ¢opme, U Bropas
pacronoxena, 94ToObl OBITH HAIPOTUB NMEPBOH MYy(ThI, IPU 3TOM BTOpast My(Ta BBHIIOJIHEHA C
BO3MO)KHOCTBIO CBMHYHMBAHHUSI CO BTOPBIM HHIIEJIEM BTOPOH CTaJbHOM TPYOBI, KOrma BTOPOH
HUIIETb BCTABJIAETCS B HEE,

IpU 3TOM NEpPBbIH HUIIENb BKJIOYAET HAPYKHYIO pe3b0y, 0Opa3oBaHHYIO BHEIIHEH
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nepudepun HATIIENS,

nepeasi My(dTa BKIIOYAET BHYTPEHHIOK pe3bOy, OOpa3OBaHHYd Ha BHYTPEHHEH
nepudepun MypThI ¢ TEM, 9TOOBI COOTBETCTBOBATH HAPYKHOH pe3nie,

IPU 5TOM Hapy>kHas U BHYTPEHHss pe3bObl MPENCTABISAIOT COOOM TpameueuaaibHble U
CY’KUBAIOLIHECs pe3bOBbl,

NpU 5TOM, MO MEHbIIEH Mepe, Y4aCTOK KaXKJOH M3 HApy>KHOW M BHYTPEHHEW pe3bd
COCTAaBJISIET Pe3b0OBOE YIUIOTHEHHE, KOTAA COENNHEHNE CBUHYEHO,

npUYeM Hapy»KHasl pe3b0a BKITFOUAET:

- BEPLIUHY HAPYKHOH pe3bObl;

- BIIAJMHY HAPYKHOU pe3bObl,

- 3aKJIAJIHYI0 CTOPOHY Hapy:KHOH pPe3bObl, PACIIONOKEHHYIO ONMKe K KOHUUKY HUIIIEJIS,

- OTIOPHYIO CTOPOHY Hapy>KHOU pe3bObl, PACMIOIOKEHHYIO AAJbIIE OT KOHYUKA HHUIIIEIS,

NpUYeM 3aKJIa{Hasi CTOPOHA HAPY KHOH pe3bObl BKIIIOYAET:

- TIEPBYIO CTHIKOBOYHYIO CTYIEHb HApPY>XKHOH pe3bObl, PACHOJIOKEHHYIO Jajblle OT OCH
TPYOBI CTANBHOM TPYOBI U UMEIOIYIO CTBIKOBOYHBIN yrou ot -10 mo 15 rpanycos; u

- BTOPYIO CTBIKOBOYHYIO CTYI€Hb HApy>KHOH pe3bObl, PACIOJIOKEHHYIO ONMXKe K OCH
TPYObI U UMEIOIIYIO CTHIKOBOUHBIH yroi ot 20 1o 60 rpanycos,

IPY 3TOM BTOpasi CTBIKOBOYHAsI CTYIIEHb HAPY>KHOW pe3b0bl nMeeT BoIcOTy OT 20 1o 60%
BBICOTHI HAPY>KHOU Pe3bOBl,

NpUYeM BHYTPEHHSS pe3b0a BKIIOYAET:

- BEPIINHY BHYTPEHHEH pe3bOBbl, BBITOJHEHHYIO C BO3MOXKHOCTBIO OOpAIeHUs K BIIaJHHE
Hapy’>KHOH pe3bObl,

- BIIQJIUHY BHYTPEHHEH pe3bObl, BBIMOIHEHHYIO ¢ BO3MOYKHOCTBIO OOpAIeH!s! K BEPLIMHE
HapY>KHOH pe3bObI;

- 3aKJIQJIHYIO CTOPOHY BHYTPEHHEH pe3bObl, BBIMOJIHEHHYIO ¢ BO3MOKHOCTH OOpaIieHust K
3aKJIaIHOH CTOPOHE HApY KHOW pe3bObl, U

- OTMIOPHYIO CTOPOHY BHYTPEHHEW Pe3bObl, BHIMOJHEHHYIO ¢ BO3MOKHOCTH OOpAIleHus: K
OTOPHOM CTOPOHE HApPY>KHOU pe3bObl,

IIPY 5TOM 3aKJIaJIHAsl CTOPOHA BHYTPEHHEH pe3bObl BKIIIOYAET:

- TIEPBYIO CTHIKOBOYHYIO CTYII€Hb BHYTPEHHEH Pe3bObl, PACIIONIOKEHHYIO JaJblLIe OT OCH
TPyObl M MMEIOIIYIO CTBIKOBOYHBIH YIOJI, PaBHBIH CTHIKOBOYHOMY YINIy TEPBOH CTBIKOBOUHOM
CTYIIEHU HAapYKHOH pe3bObl; 1

- BTOPYIO CTBIKOBOYHYIO CTYII€Hb BHYTPEHHEH pe3bObl, PacIONIOKEHHYIO ONke K OCH
TPYObl M MIMEIOLIYIO CTBIKOBOUHBIA YTOJ, PaBHBIH CTBIKOBOYHOMY YIJIy BTOPOH CTBIKOBOYHOH
CTYIIEHH HapYKHOH pe3bOBbl,

NpUYeM IEPBbII HUIMIETb TOMOJHUTEIbHO BKIIIOUAET B CeOs MOBEPXHOCTH 3arlieuuKa
NEePBOr0O HUMIIEJI HA KOHYMKE NEPBOrO HUMIIEII,

IpU 3TOM TeJO NEepBOM TPyOBl BKIIOUaeT B ceOs NEPBYI0 MAapKUPOBOYHYIO KaHABKY,

o0pa3oBaHHYIO Ha BHEIIHEH nepudepun Teaa nepBoi TPyObl, MpUUeM nepBas MapKHPOBOYHAsS
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KaHaBKa SIBJISIETCs KOJIbIIeOOpa3HOH o ¢opme, u

OTKPBITBIA KOHEL[ TMepBOH My(Tbl pacloONOKeH B MpeAesax MIUPUHBI IEePBOH
MapKUPOBOYHON KaHABKH.

8. V3en TpyObl mo m.7, B KOTOPOM MepBass My(pTa JOMOJHUTENBHO BKIIOYAET IEPBYIO
BBIEMKY, IIPU 3TOM IlepBasi BbleMKa sBJsieTcss TpyOdaroil mo (opme, mpuyueM IrepBasi BblEMKa
pacmojio’)keHa Ha OTKPBITOM KOHIE MepBOH My(Thl M HMEET BHYTPEHHIOK mNepudepHiiHyo
HIOBEPXHOCTb, OOpAIIeHHYI0 K BHEINHeW nepudepuiiHONH MOBEPXHOCTH Tesa MepBOH TPyObl n
OTCTOSILIYIO OT BHEIIHEH nepudepuitHON MOBEPXHOCTH TeNa epBOi TPYObI.

9. V3en TpyOsI 10 1. 7 Uik 8, B KOTOPOM

HapyHasi pe3p0a MepBOrO HUMIENS U BHYTPEHHs pe3bda MmepBOi My(ThI BKIFOUAOT
yYaCTOK C TOJHOH pe3b0OH M y4acTOK C HEMOJHOH pe3pOoH, 00pa3oBaHHBIN MEXIY TEIoM
nepBOi TPyObI U yHaCTKOM C TIOJTHOMW pe3bOoi; u

NIepPBbI HUIIIENb U TepBast MyPpTa MOTYT OBITh COSIMHEHBI BMECTE BIOJb BCETO YUaCTKa
HETIOJIHOM pe3bObl MITH €r0 YacTH, KOTZa COeNMHEHNE CBUHYEHO.

10. V3en TpyOs! mo moboMy ogHOMY M3 M 7-9, B KOTOPOM IepBasi CTajbHasi TpyOa u
BTOpasi CTaJIbHAsi TPyOa MMEIOT BHEIIHUI TUaMETp, MPEBBIIAOLINHA 16 1H0HMOB.

ITo noBepeHHoCTH
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