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JJIEMEHTOM. HHWIMENIbHBIH 3JEMEHT COAEPKHUT KIWHOBUIHYIO pPe3b0y HUINIENs, NPOXOASIIYI0 B
TeJMKOWAATBHOM HAMpaBICHUN BOKPYI HapyXXHOW HMOBEPXHOCTH CBOErO KOHIA TPyObl. HummenpHbIH
9JIEMEHT CBOIMTCS HA KOHYC, [1aBasi B pe3ylbTare YBEJIMUECHHE AUaMETpa Pe3bObl HUMIIENS OT IEpPEIHEro
KOHI[a CBOEH TpyObl. My(hTOBBIH 3JIEMEHT COACPIKUT KIMHOBUAHYIO pe3b0y My(ThI, MPOIOIKAIOIIYIOCS
B TEJIMKOMJIAJIbHOM HalpaBJIeHUH BOKPYT BHYTPEHHEH MOBEPXHOCTH CBOETO KOHIA TPyObl. MydTOBBIH
9JIEMEHT CBOJUTCSI Ha KOHYC, 71aBasi B pe3yJIbTaTe YMEHBIICHHE AUaMeTpa pe3bObl My(THI OT IEPEIHETO
KOHIIa cBoeii TpyOBbI. Bepiuuna npoduiist pe3b0bl HUNTIEIBHOTO 3IEMEHTa YBETUUUBACTCS B IIMPHUHY BIOJIb
BUTKA Pe3bObI HUIIENS, M BHaJuHA NMPOGUIs pe3b0bl My()Thl YMEHBIIAECTCS B IIMPHHY BAOIb BUTKA
pe3s0b1 MydThL. Korna codpansl BMecTe, BepirHa poQuiIs pe3b0bl HUMIENS YBEININBACTCS B IIUPUHY
¢ K03 PHULIUECHTOM, OTIMYAIOLIMMCSI OT KO PHUIUEHTA YBEIUYCHHSI IINPUHBI BIIaIUHBI NPOQUIIs pe3b0b

My(]TEHIL.
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OIIMCAHUE U3OBPETEHUA
2420-578365EA/SS
PE3bBOBBIE TPYEHBIE COEAUHEHUS C YIYUYIIEHHON TEPMETUYHOCTBIO
HEPEKPECTHBIE CCBIJIKM HA POACTBEHHBIE 3AABKH

[0001] /laHHasi 3asiBKa SIBJsieTCS OOBIYHOW 3asBKOH M HUCHPAILINBAET MPHOPHUTET TIO

npeaBapuTenpbHOl nmareHTHOH 3asBke CIIA 63/117,227, 3apeructpupoBanHoii 23 HosiOpst 2020
I., KOTOpasi B JAHHOM JJOKYMEHTE MOJIHOCTBIO BKJIFOUEHA B BUJIE€ CCHUIKH.

OBJIACTD TEXHWUKH N30BPETEHUA

[0002] Hacrosimee n3oOpereHHe OTHOCUTCS K Pe3bOOBBIM TPYOHBIM COEIUHEHUSM H,

KOHKpEeTHee, pe3bOOBbIM TPYOHBIM COETUHEHUSIM C KIIMHOBUIAHBIMHU (POPMAMHM ISl YJIyHIIE€HHON
FepPMETUYHOCTH.
HUHOOPMAIIMA YPOBHA TEXHWUKH

[0003] Pe3bOoBble TpyOHbBIE COEAMHEHUs IPHUMEHSIOTCS B HEPTAHONM U ra3oBoi

IPOMBILIEHHOCTH, B YaCTHOCTH, Pe3bOOBbIE COEIMHEHUS C KIMHOBUAHOW Pe3bOOH, TaKOH Kak
packpseira B narenre CIIA 6,722,706. lpyrue pe3pOoBble TPyOHbIE COSTUHEHHsI PACKPBITHI B
narentax CIIIA 6,976,711 u 7,562,911, u onybnukoBanHO# nateHTHOM 3asiBke US2011/0278838.
Bce npuBeneHHble BbILIE NATEHTHI U 3asiBKU BKJIFOUEHBI B JAHHOM JOKYMEHTE B BU/I€ CCBUIKU.
[0004] Pe3p0OoBBIE COENUHEHHSI MOTYT COAEPKATh 3JIEMEHT YIJIOTHEHUSI METaJlI-MeTasll
IJIS YTy UIIEHHUs TePMETH3UPYIOLIel CIOCOOHOCTH COAMHEHNS MITH MOTYT COJEPIKATh MTOKPBITHS
U3 MATKOT'O METAJIJIOB M/MJIN aHapOOHBIE pe3b0OBbIe CMA3KH JUIS YITyUIIEHHsI TePMETH3UPYFOIIeH
CHOCOOHOCTH pe3bd Ha COENUHEHHUSIX Oe3 MOMONHUTEIBPHOrO YIUIOTHSIOMETO 3IeMEHTa MEeTaJlI-
MeTal. B OTCYTCTBHUE YIUIOTHCHHA MCTAJUI-MECTAJIJI, HOKPBITUA U3 MATKOro MeEtajlia HWIn
CHeLUaIbHON aHa>pOOHOI pe3bOOBOH CMa3kH, Takue pe3bObl OOBIYHO TPEOYIOT OTHOCHTEIBHO
BBICOKHUX KPYTALIUX MOMEHTOB JIA YINIOTHEHUA U Ha,une»cau[eﬁ pa60TbI, YTO MOKET NIPUBOOUTDH
K BBICOKOMY MECTHOMY HAIPSXKCHHUIO, YTO MOXET OTPHULATCIBHO BJIMATH Ha YCTAJIOCTHYHO
CTOMKOCTb. CDopMa p63b6bl TaK>XK€ UMECT TCHACHLIUIO 3aXBaThIBATH p63b6OBbIe CMa3KH, YTO MOXKET
BJIMATH Ha MOHMKCHHUE KPYTALIUX MOMCHTOB PACKPEIUICHUSA U YXYOUIATh IMOKA3aTEIN pa60TbI.
CYIMHOCTD U30BPETEHUA

[0005] Hacrositee nzobperenue npeanaraer TpyOy ¢ pe3pOoi, MMEIOIY0 HUMITETbHbIN

BJIEMEHT, COENUHSIOMUNACS ¢ MYy(PTOBBIM 3JIEeMEHTOM. HWUMNMETbHBIA 3JEMEHT CONEPIKUT
KJIMHOBUIHYIO pe3b0y HHIIENs, KOTOpask MPOXOAUT B TEIMKOUAAIBHOM HAIPABICHHH BOKPYT
HApPY’KHOW TIOBEPXHOCTH KOHIA TPyObl. HUNMenpHBI 3JEMEHT SBISETCS KOHUYECKHM,
CO3MAIOIIMM JTUAMETP pe3bObl HUMIMENs, YBEIMYHBAIOIIUNACS OT MEPEeOHEro KOHIAa TPYOBL
MyQTOBBIH  3JIEMEHT COINEPKUT KIWHOBHIHYK My(QTOByr0 pe3pdy, TNpPOXOASIIyK B
reJIMKOUIAIbHOM HAIpPAaBICHUH BOKPYT BHYTPEHHEHW MOBEPXHOCTH KOHLA TPyObrl. MydroBbIit
3JIEMEHT SIBJIIETCS] KOHMYECKHM, CO3AIOLIUM JUaMeTp pe3bObl My(Thl, YMEHBIIAKOLIMNACSA OT
nepeaHero KoHua Tpyorl. Bepumaa pe3pObl HUMMETBHOTO 3JIEMEHTA YBEJINYHBACTCS B LTUPUHY
BIOJb pe3bObl HUMIMENS U BHaguHa NMpoduis pe3bObl My(Thl YMEHBIIAETCS] B IIMPHHY BIOJb
pe3pOb1 My Thl. Korna cBiH4YeHBI BMeCTe, BepIinHa MPOGUIIst pe3pObl HUTIENS YBETMUNBAETCS B

HHUPUHY C UHTCHCHUBHOCTBIO, OT.]'II/ILIaI-OH_IeI\/'ICﬂ OT MHTCHCHUBHOCTH, C KOTOpOfI BIIaaAMHA HpO(I)I/IJ'Iﬂ



pe3bObI My THI YBETMUUBAETCS B IIUPHHY.

[0006] B acnekTe HACTOSIIErO H300pETEHUsT CO3MAHO pPe3b0OBOE COSAMHEHHE,
cozeprKaliee MepBblii TPyOUaThlii KOMIIOHEHT, COAEp KAl pe3p0y HHUMIMENs, MPOXOAALIYIO B
reJIMKOUAIbHOM HAaIPABJICHUH BOKPYT MEPBOT0 TPyOIaTOro KOMIIOHEHTA BAOJb MPOIAOJIBHON OCH
OT NepenHel MOBEPXHOCTH MEePBOro TPyOUaTOro KOMIIOHEHTA K 3aHEH MOBEPXHOCTU IEPBOTO
TpyOUaTOro KOMIIOHEHTAa MPOTHUBOIOJIOKHON TNepenHell MOBEPXHOCTH MEPBOro TPyOdaToro
KOMITOHEHTA, U BTOPOU TPyOUaThlii KOMIIOHEHT, COAep KAl My(QTOBYIO pe3b0y, MPOXOISIIYIO
B IeJIMKOUIaJIbHOM HAIPAaBIEHUH BOKPYT BTOPOTO TPyOHAaTOro KOMIIOHEHTA BIIOJIb MPOJOJIBHON
OCH OT TepeiHel MOBEPXHOCTH BTOPOTO TPyOUAaTOro KOMIIOHEHTA K 33 JHEH MTOBEPXHOCTH BTOPOTO
TpyOUaTOro KOMIIOHEHTa, MPOTUBOIOJIOKHON IepeaHel MOBEPXHOCTH BTOPOro TpyOdaToro
KOMITIOHEHTa M BBINIOJHEHHBIH M PACIOJIOKEHHBI C BO3MOXXHOCTBIO COEIUHEHMs C IEePBBIM
TpyOUaTBIM KOMIIOHEHTOM. Pe3pOa HuUMmes st iBJsieTCsi KOHUYECKOH C YIJIOM KOHY CHOCTH HUIIIEJIS
MEXY YYaCTKOM IE€PBOro TpyO4aToro KOMIIOHEHTA MEXAY NepeaHel MOBEPXHOCTBHIO MEPBOrO
TpyO4aToOro KOMIIOHEHTa ¥ 3aJHEH MOBEPXHOCTHIO MEPBOrO TPyOUaTOro KOMIoHeHTa. Pe3nda
MyQTBl SIBJISETCS KOHMYECKOH C YIJIOM KOHYCHOCTH My(ThI MEXOy YYacTKOM BTOPOIO
TpyO4aTOro KOMIOHEHTa MEXIY NMepenHeil MOBEPXHOCTHIO BTOPOro TPyOUaTOro KOMIIOHEHTA U
3aJHel TIOBEPXHOCTHIO BTOPOrO TPyOUATOro KOMIIOHEHTA. Y TOJ KOHYCHOCTH My ()ThI OTJINYAETCS
OT yriia KoHycHoctH Hummens. IIlupuHa BeprunHbl npoduis pe3bObl HHUIIENS H3MEHSEeTCS C
K03 PUINEHTOM N3MEHEHHS IINPHUHBI BEPIIMHbBI NPO(UISL IO MEHbIIEH Mepe Ha y4acTKe pe3bObl
HUMIENS MeXAy Ha4daloM pe3bObl HUMIENs M KOHIOM pe3pObl Hummens. IllupuHa BhaguHbI
npodus pe3bObl MyQThI U3MEHSIETCS ¢ KO (HUITUSHTOM H3MEHEHUS LTMPUHBI BIIAAHHbI TIPOQHIIS
IO MEHbLIEH Mepe Ha yuacTKe pe3bObl My(QThl MEXKTy Ha4aJoM pe3bObl My(ThI M KOHIIOM Pe3bObI
my el KosddunmeHnt usmeHenus: myupHHbI BIAAUHBI TPOPMIIs pe3bObl My (Tl OTIMYAETCS OT
K03 prLmenHTa n3MeHeH s IUPUHBI BEPIIUHBI PO U pe3bObI HUTIIEIISL.

[0007] B mpyrom acriekTe HACTOSIIEro M300pETEHUs] CO3MaH MEPBbId TPYOHBIH KOHEI,
cozep Kaluil pe3b0y HUIIENs, TPOXOIAIIYIO B IeJIMKOUIaTbHOM HATPaBJIEHUU BOKPYT MEPBOTO
KOHIIA BAOJIb MPOIOJIbHON OCH OT MepeaHe MOBEPXHOCTH MEPBOr0 KOHIIA K 33JHEI TOBEPXHOCTH
MEPBOro KOHIIA, MPOTUBOMOJIOKHONW TepeHel MOBEPXHOCTU MEPBOro KOHIA. Pe3pba HUmmess
SIBJIIETCSI KOHUYECKOM C YIJIOM KOHYCHOCTH HHUMIIENS] MEXAY YYaCTKOM IEPBOrO KOHIA MEXKIY
nepenHeil MOBEPXHOCTBIO MEPBOrO KOHILIA U 3aHEH MOBEPXHOCTHIO nepBoro koHua. Ilupuna
BepIIMHBI NPoduiisi pe3bObl HUMMENs H3MEHSeTCs C KO3((UIMEHTOM HW3MEHEHUsS IIUPUHBI
BEPLIMHBI NMPOGUIA pe3bObl HUIIENS 10 MEHBIIEH Mepe Ha y4acTKe Pe3bObl HHIIIENS MEKIY
HA4aJIOM pe3bObl HUIIENS U KOHLIOM pe3bObl Hummensi. [1epBblii KOHEI] BBITIOJIHEH U PACIIONOKEH
C BO3MOKHOCTBIO COEIMHEHHsI C BTOPBIM KOHIIOM BTOpPOil TpyObl. BTOpoii kKoHen comep:kut
My (pTOBYIO pe3b0y, MPOXOASAIIYIO B FeJIMKONIAIBHOM HAMPABIEHHUH BOKPYT BTOPOTO KOHIIA BIIOJb
MPOJOJIBHON OCH OT NEpeNHeN MOBEPXHOCTH BTOPOro KOHL@A K 3aAHEH MOBEPXHOCTBIO BTOPOIO
KOHII4, MPOTHBOIOJOXKHONH NepeaHel IMOBEPXHOCTH BTOPOTO KOHLA, M BBINOJHEHHYI) U
PACTIONIOKEHHYIO € BO3MOJKHOCTBIO COCIMHEHHUS C TMEPBBIM KOHLOM. Pe3pba My(Thl siBIsieTcs
KOHMYECKOW C YIJIOM KOHYCHOCTH MY(TBI MEXIY Y4aCTKOM NEPBOTO KOHLA MEXIy NepemHei

MOBEPXHOCTBO MEPBOr0 KOHLIA U 3aTHeN MOBEPXHOCTHKO MEPBOr0 KOHIIA. Vron KOHYCHOCTHU



My(ThI OTIHYaeTcs: OT yriia KoHycHocTH Hummesns. [llupunaa Bnaguasl npoduits pe3bOpl My Th
u3MeHsieTcs ¢ Ko3(Q(PULUUEHTOM M3MEHEHUs IHMPHUHBI BIAAUHBI MPO(HIIS IO MEeHbIIEH Mepe Ha
ydacTke pe3pObl My(pThl MEXAy HadajJoM pe3bObl MyQpTbl M KOHIOM pe3bObl My(QTHI.
KosdpduimenT wn3MeHeHHWs IHUPUHBI BOAIWHBI NPOQUIs pe3bObl My(QTBI OTJIMYAETCS OT
K03 prLmenTa n3MeHeHNsl IUPUHBI BEPIIUHBI PO IS Pe3bObI HUTITEIISL.

[0008] B momoTHUTETbHOM aCIeKTe HACTOSIIEro N300peTeH s co3naHa Tpyda ¢ pe3bOoi,
coziep Kalast mepBblii KOHEL, CoepsKaui My(GTOBYIO pe3b0y, MPOXOIAIIYIO B T€JIHKOUAATBHOM
HAIpaBJIEHUH BOKPYT MEPBOr0 KOHLIA BJOJIb ITPOAOJIBHOM OCH OT MepeiHell MOBEPXHOCTH IIEPBOTO
KOHLA K 3aJHEH IOBEPXHOCTH NEPBOTO KOHLA, MPOTUBOIOJIOXKHOM MNEPEAHEN MOBEPXHOCTU
nepBoro koHmna. Pe3pba My(Thl sBISETCS KOHMYECKOW C YIVIOM KOHYCHOCTH My(ThI MEXIy
y4aCTKOM TEPBOr0 KOHI[A MeEXJy IepeqHel MOBEPXHOCThIO INEPBOr0 KOHIA U 3aaHei
NOBEPXHOCThIO mepBoro koHua. Illupuna BmamuHbel npoduist pe3bObl My(Thl H3MEHSETCS C
K03(ppHLIMEeHTOM U3MEHEHHUS INUPUHBI BIIAAWHBI TPOQUIIS 10 MEHbIIEH Mepe Ha yUacTKe pe3bObl
My(QTBI MEXAY Ha4aJoM pe3bObl My(Thl U KOHLOM pe3bObl My(Thl. I1epBbIii KOHEL] BBIOJIHEH
PacIoJIOKEH C BOSMOXKHOCTBIO COEUHEHHsI C BTOPbIM KOHLIOM BTOpOi TpyObl. BTOpoii koHner
COIEPKUT pe3b0y HUMIMENs, MPOXOASLIYI0 B IeJIMKOHJAJIBHOM HAIPaBIEHUH BOKPYT BTOPOIO
KOHLIA BAOJb IIPOAOJIBHOM OCH OT NepeHel MOBEPXHOCTH BTOPOTO KOHIIA K 33 JHEH MOBEPXHOCTH
BTOPOTrO KOHLA, TPOTHBOIIOJIOKHOMN MepeHell MOBEPXHOCTH BTOPOrO KOHIIA U BBINOJHEHHYIO U
PACIOJIOKEHHYI0 C BO3MOXKHOCTBIO COETUHEHUs C MEepBbIM KOHLIOM. Pe3p0a Humnmens sBIsieTCs
KOHMYECKON C YIJIOM KOHYCHOCTU HHUIIIEJNSl MEXKAY Y4aCTKOM MEPBOr0O KOHIA MEXIy NepenHei
MOBEPXHOCTHIO MEPBOrO KOHLA U 3aJHEH MOBEPXHOCTHIO MEPBOrO KOHLA. YTOJ KOHYCHOCTH
HUIIESI OTIMYAETCS OT yriia KOHy CHOCTH My (ol [InpuHa BepuirHbI Tpoduiis pe3bObl HUMTIENs
u3MeHsieTcss ¢ Ko3(Q(PULUHUEeHTOM M3MEHEeHHs IUPHUHBI BEPLIMHBI MPOQUIs pe3bObl HHUIIENS 10
MEHbIIEH Mepe Ha y4acTKe pe3bObl HUMIIEIS] MEXKy Ha4aJloM pe3bObl HUTIIES U KOHIIOM Pe3bObI
Hunnesst. Ko guuueHT n3aMeHe st IUPUHbI BEPLIHHBI IPO( IS pe3pObl HUMIEN OTIMYaeTCs
oT k03 pHLIMeHTa N3MEHEHHS IIUPHUHBI BIIAJHUHBI PO U pe3bObl My PTHI.

[0008] [laHHBIEC M APYTHE aCMEKThl HACTOSIIErO H300PETeHUsI CTaHyT OoJiee MOHATHBIMU
U3 CIIEIYIOLIEro OMHCAHMS.

KPATKOE OIIMCAHWUE YEPTEXEW

[0010] Ha d¢ur. 1 mnoka3aHO MPOAOJBHOE CEUEHUE COEIUHEHUsT My(PTOBOrO

(OXBaTBIBAIOIETO) U HUIITEIBHOTO (OXBAaTHIBAEMOI0) 3JIEMEHTOB JABYX TpyO ¢ pe3p0oil BapuaHTa
OCYIIECTBJICHUS] HACTOSLIETO N300PETEHUSI.

[0011] Ha ¢ur. 2 moka3zaHO NPOAOTBHOE cedeHHe My(TOBOTrO (OXBATBHIBAIOIIErO) U
HUTITENILHOTO (OXBaThIBAEMOI0) 3JIEMEHTOB PE3b0OBOr0 TPYOHOrO COENMHEHUS C YIYUYIIeHHOH
repMETUYHOCTBIO BAPHAHTA OCYLIECTBICHNUSI HACTOSIIETO H300pETeHHUS.

[0012] Ha ¢ur. 3a-3c mokazaHbl KOHLEHTPALMHU HANPSDKEHHUS B TPEX OTIMYAFOIIUNCS
KOH(Urypanusx pe3bOoBOro TpyOHOro coenanHeHus. MUHHMaJbHbIE HANPSDKEHHsS BIAIWH U
BepWINH NMpoduist pe3pObl MOKa3aHbl s HOMHUHAJIBHONH KOHYCHOCTH (¢ur. 3a), HampsuKeHHUs
BIIAJIMH U BepIINH Npoduisi pe3sOrl B pe3pde BOIM3M HOCOBOHM HacTH HMITIENS MOKa3aHbl JJIS

KOH(pHUrypanuu cO CMEUIEHHOW KOHYCHOCTBIO (¢dur. 3b); W HampsokeHUs] BNAAWH W BEPIIUH



npodus pe3pObl III0C KOHLEHTPUPOBaHHAsE OOKOBAast HArpy3Ka Ha MEPBBIX HECKOJIBKUX BHUTKAX
pe3pObl TIOKa3aHbI Ul CMEMIEHHOro KO3(pQUIMEHTa H3MEHEHUS MHUPHHBI NPOQHIS pe3bObI
BapHaHTa OCYIIECTBJICHUS] HACTOAIIETO n300pererus (¢ur. 3¢).

[0013] Ha ¢ur. 4a-4c mokas3aHbl C YBEJIUYEHHEM YYACTKU HOCOBOH HYACTH HUIIIEIS
KOH(purypaumuu pe3p0oBoro TpyOHOro coenuHeHus ¢ur. 3a-3c.

[0014] Ha ¢wur. 5 mnoka3aHel TpaQuKy aHaIM3a METOAOM KOHEYHBIX 3JIEMEHTOB,
IEMOHCTPHUPYIOIHE CPEeIHHE KOHTAKTHbIE HANpsDKEHUs Ha pabodeldl CTOpOHe, 3aBOIsALIeH
CTOPOHBI U BIIaANHA NMPOQ U pe3b0bl HUIIIENs AJIs pe3b0OBBIX COSAMHEHUH TPEX OTINYAOLIIX CS
THUIIOB, IOKA3aHHBIX Ha Gur. 3a-3¢ u 4a-4¢ 11 pa3NIuYHbIX 3JIEMEHTOB PE3bOBI.

HOAPOBHOE OINIMCAHHUE

[0015] Pe3pboBble TpyOHBIE COEOUHEHUS HACTOSIIEr0 W300pPETeHHs YJIyYIIaroT

repMETU3UPYIOLIYIO CIIOCOOHOCTh Pe3bOOBBIX COETUHEHUN C KIMHOBUIHON pe3bOoii, He Tpedys
JOTIOTHUTENBHOTO YIUIOTHSIOIETO 3JIEMEHTA METANI-METaJUl WIIN CIELUAIbHBIX MOKPBITUH WIH
CHeLUAIbHBIX PE3bOOBBIX CMa30K. Pe3b0OBbIe 37eMEHThl MOAMPUIMPOBAHBI [T 0OECIIeYeHUsI
JyqIneii repMeTU3upyroIel CnocoOOHOCTH sl pe3bObl OJIHKe K HOCOBOM YaCTH HUIIIIENS, TAKHM
00pa3oM yJydlIeHbl MOKA3aTeld TePMETUYHOCTH Pe3bOOBOrO COEIUHEHUs], HCIBITHIBAOIIETO
IaBlieHWe BHYTpH TpyObl B nomojHeHHe K yJYYIIEHHIO TepMETH3UPYIOIEH CIOCOOHOCTH
HacTOsIINE Pe3bOOBbIe TPYOHBIE COEANHEHNS] YMEHBIIAIOT MECTHBIE HANPSDKEHUS B KPUTHYECKUX
MecTax pe3bObl HUMIENs, KOTOPbIE MOJABEPIKEHBbl YCTAJOCTHBIM Pa3pyIIEHHsIM. AHAJIOTHYHBIHI
MPUHLHII MOJKHO MPUMEHSITh JUIs YJIYULISHUS] T€PMETU3UPYIOLIEH CIOCOOHOCTH pe3bObl OJTike K
Topy My(ThbI, TAaKUM 0Opa30oM yJydluasi MOKa3aTeIn TePMETUYHOCTH Pe3bOOBOr0 COSAMHEHUS,
UCTIBITHIBAIOIIETO AABJICHHE CHAPY KU TPyObl. MOTu(pUIIMPOBAHHBIE Pe3b0OOBBIE HJIEMEHTHI TAKIKE
MOMOTAIOT YTPaBISIEeMOMY yAAJeHHIO pe3bOOBOM CMa3ku, TakuM 0Opa3oM yMeHbInas
BO3MOXKHOCTh 3axBaTa pe3bOOBOW CMa3KH M BO3MOXKHBIX, CBS3aHHBIX C 3THM, HpPOOJeM.
VYkazaHHOE TaKKe 3HAYUTENBHO YJyYIIAeT KPYTSAIIUHA MOMEHT PACKPEIJICHHs COEIMHEHWUs,
o0ecrieunBasi COCAMHEHUIO 33JJaHHbIE TOKa3aTean paboThl MPH JOCTATOYHO HU3KHUX KPYTSLIHX
MOMEHTAX, NENAIOMINX MPUEMJIEMbIMH OTPAHHUYEHUS] HEKOTOPBIX 3aTSATHMBAIOLIMX yCTPOWCTB, U
IOCTAaTOYHO BBICOKMX JUJISi TPHUMEHEHHs KPHUTUYECKH BBICOKOTO KPYTSIIEr0 MOMEHTA.
KoMOWHaImio DaHHBIX MPUHLWIIOB MOXHO MPHMEHSTh MJIS YJYULICHUS TepMETH3HPYOLIEH
CHOCOOHOCTH pe3bd OMrrKe K HOCOBOHM YacTH HUIMENS U OJIFbKe K TOpIy My(ThI 1T YTy YLICHUS
NOKa3aTese repMETUYHOCTH Pe3b00BOrO COCAMHEHHS], HCIIBITHIBAIOLIETO KaK HAPYKHOE, TaK U
BHYTpCHHEE JIaBJICHUE.

[0016] Wmeercss TOBBIMIEHHBIH COPOC HA pe3bOOBble COENUHEHUS C Jy4llel
CHOCOOHOCTBIO MO TepMETH3alMU JKHIAKOCTH W Tasza, Oojee BBICOKUM 3KCIUTYyaTallHOHHBIM
KPyTSLIUM MOMEHTOM M JIy4lI€d yCTaJOCTHON CTOHKOCTBIO, BMECTE€ C TE€M, OCTAIOIIMECS He
JIOPOTHMH B M3TOTOBJICHUH U CIIOCOOHBIMH padOTaTh MPU KPYTAIIMX MOMEHTAX CBHHUYMBAHUS,
IOCTaTOYHO HU3KUX JJISi COOTBETCTBUS OTPAHWYECHUSM KPYTSALIETO MOMEHTa JOCTYIHBIX
3aTSTUBAIOIIUX YCTPOUCTB. Pe3b0oBbie TPyOHbIE COEMUHEHHUS HACTOSIIErO H300peTeHuUs
OTBEYAIOT JAHHBIM TPEOOBAHUSM, BKIIFOYAs B COCTAB CIIEAYIOIIEE.

[0017] Pe3bOoBbie TpyOHBIE COETMHEHHUST HACTOSIIIETO M300PETEHUsI CTIOCOOHBI OTBEYATh



TaHHBIM TPeOOBaHUSM, Oaromapsi Mo MEHbINEH Mepe BKIFOYEHHUIO B COCTAaB KIIMHOBOH Pe3bOBbI.
PacknuHuBaromee neiicTBUe CBUHYCHHBIX pe3bd obecrmeunBaeT crocoOHOCTh paboTel ¢ Oonee
BBICOKUM KPYTSAIIUM MOMEHTOM, YTO JOJDKHO OOecreunBaTh OnepaTopaM IMpUMeHeHHne Oolee
BBICOKOTO KPYTSIIEro MOMEHTA JJIsl BBIXOAA U3 WHTEPBAJIOB CY)KEHHUsI CTBOJIA TPHU yCTAHOBKE
00caHOM KOJIOHHBI B TOPU30HTAIBHBIX CKBKUHAX C OOJIBIINM OTXO/IOM B MIIMHUCTBIX MOPOAAX.

[0018] Pe3bOoBbie TPyOHBIE COCOUHEHHsS] HACTOSIIErO H300PETeHUs TaKkKe CIOCOOHBI
OTBEYaThb NAHHBIM TpeOOBaHMsM, Onaromapsi Mo MEHbIIEH Mepe BKIFOYEHHIO OTJINYAOLINXCS
maroB pe3pObl. OTIHYarOIIMecs LIard MeXKAY OXBAaTbIBAEMBIM 3JIEMEHTOM, T.€., HUMIEIEeM, U
OXBATBIBAIOLIMM 3JIEMEHTOM, T.€., My(pTOoH, obecrneunBaroT pe3bOaM BOJH3HM HOCOBOM HacTu
HUMIeENs Ooyiee CUIIbHOE 3alleTUIEHHE YeM BCeM APYTUM pe3bOaM. bonee BricOkHe MeXxaHnuecKne
HanpsokeHus: odecrieyeHsl B pe3bdax BOJIM3M HOCOBOWM YaCTH HHUINENS, U YriyOsneHust B Gpopme
pe3bObI B UTOTE 3aIOJHSIOTCS, TAKUM 00pa3zoM obecrieunBasi 60os1ee BBICOKYIO T€pMETHYHOCTD IO
rasy U KUIKOCTH IPH OTHOCUTENIbHO HU3KHUX KPYTALIMX MOMEHTAX, He B yIepO (yHKIMOHAIBbHON
CIOCOOHOCTH MPH BBICOKUX PA0OYMX KPYTSIIUX MOMEHTAX.

[0019] Pe3bOoBbie TpyOHBIE COSAMHEHHUS] HACTOSIIIETO H300peTeH s CIIOCOOHBI OTBEYATh
IaHHBIM TpeOOBaHUM, Oyarojaps MO MeHbLIeH Mepe BKIIOUEHHMIO B COCTaB OTJIMYAOIIEHCS
KOHYCHOCTH pe3b0bl. KoMOMHaIm KOHy CHOCTH o0ecneunBaroT 0oJiee BBICOKOE 3ae1aHe Pe3bObI
B HAaNpaBJIeHUM K HOCOBOM YacTW HMIINENs, Jarollee B pe3yJbTaTe BBICOKHE KOHTAKTHbIE
HaIpspKeHNs. BOJIM3M HOCOBOW YaCTH HUIIIIENIS,, YTO YJIy4YLIaeT FepPMETH3HPYIOIIYIO CIIOCOOHOCTD
U CHIDKAET HANpPsDKEHMs OJMKe K KOHLAM COeANHEHHUs, TAKMM 00pas3oM yJydiiasti yCTaJIOCTHYIO
CTOMKOCTb.

[0020] KomMOWHUpPOBAaHHBIE 3JE€MEHThI Pe3bOOBBIX TPYOHBIX COEIMHEHHH MOMOTAlOT B
clydasix TPUMEHEHHs, rae TpPeOyrTCs BBICOKHI KPYTSAIIMA MOMEHT, OXHUIAETCS HY’KHas
ra30HeNPOHULIAEMOCTb, TpedyeTcst 100% nepenada 0ceBoi HATPY3KH U TUIOTHOE 3aLIEMJICHHE.

[0021] Hacrosimee wu300peTeHre MOKET COIEpKaTh pe3bOOBblE M CBUHYEHHbBIE
COEIMHEHUS], UHTErPAJIbHbIC BhICA)KEHHBIE PE3bOOBBIE COSTUHEHUS, U UHTETPAIIbHBIE Pe3bOOBBIE
COEIMHEHUS, T7Ie TUAMETP BEPLIMHBI Pe3bObl My(ThI /COCOMHEHHUS] PACIIONIOKEH HA WJIM HIDKE
BIIAJMHBI TUaMeTpa npoduist pe3bObl HUNMENs pe3bObl HAa MEPBOM TOJHOM BUTKE pe3bObI
HUIIEJSI, TOJHOCTHIO CLETUIEHHOM C pe3b00i My (THI.

[0022] Korma pe3pOOBble COEMUHEHHS] COEMUHSIIOT, U3MEHSIOIIAsICSl IIHPUHA Pe3bObI
HUMIETsT MEHbIIE M3MEHSIoUIecs MmHupuHbl npoduist pe3pObl MyThl. PasHOCTh Mexay
U3MEHEHUEM B IIMPHHE Pe3bObl MPUBOAUT K MEXAHMYECKUM HAIPSDKEHHSIM, HE CHIDKAFOIIUM
nokaszarenn paboTel. KOHYCHOCTh pe3bObl HUMMENs MEHbIIEe KOHYCHOCTH Pe3bObl My(ThI, YTO
TAKJKe JJAeT B PE3YJIbTATE MEXAaHUYECKIE HAMPSKEHHUS], HE CHIDKAIOIIHE TIOKA3aTENH PaOOTHL

[0023] OrpaHuueHust Mo KOH(PHUIypauuu MPUMEHHMBI K pe3b0aM C PacKJIMHUBAIOIIUM
IefcTBHEM U UMEIIUM (opMy pe3bObl C JTACTOYKUHBIM XBOCTOM MJIH TPAHEHBIM JIACTOUKUHBIM
XBOCTOM, CO CMEKHBIMHU YIUIOTHEHUSIMU METaJIJI-METAaJLI.

[0024] Ha ¢ur. 1 u 2 moka3zaHel My(TOBBIH M HHUMNMEIbHBIN 3JEMEHTBl PE3bOOBOTO
TPyOHOTO COEUHEHUS C YIIyULIEHHON reépMETUYHOCTBIO BapPUAHTA OCYLIECTBICHHUS HACTOSIIETO

uzobperenusi. I[lpusHaku BepxHero My(TOBOrO /OXBATBHIBAIOIIEIO JJEMEHTa W HIDKHETO



HUMIEJIBHOTO /OXBATBIBAEMOIO 3JIEMEHTA MOKa3aHbl Ha (ur. 1, U reoMeTpHyYecKue mapameTpsl
WIM OTPaHMYMBAIOLIME YCJIOBUSA, CBSI3aHHBIE C NPU3HAKAMM, SIBJSIFOTCS PEryJIupyeMbIMU s
YBEIMYEHNUs TePMETUYHOCTH. lIpu MCHONb30BaHUMM B JAHHOM JOKYMEHTE TEPMHH ‘‘pabodast
CTOpOHa” O3HadaeT OOKOBYIO CTEHKY BHTKa pe3bObl, OOpalleHHYI0 OT Hapy»KHOrO KOHLA
COOTBETCTBYIOIETO OXBATbIBAEMOI'O WM OXBaTbIBAIOLIETO 3JIEMEHTA, HA KOTOPOM BbINIOJIHEH
BUTOK pe3bObl. TepMuH “3aBopsmas CTOpPOHA  O3HA4YaeT IOBEPXHOCTh OOKOBOW CTEHKH,
OOpalleHHYI0 K Hapy>KHOMY KOHIy COOTBETCTBYIOIIETO OXBATHIBAEMOI'O WJIM OXBATHIBAIOILETO
3JIEMEHTa U HECYINYI0 OCEBYIO HArPy3Ky BO BPEMsI HAYaJIbHON COOPKHU 3JIEMEHTOB.

[0025] Pe3pbOoBbIe TpyOHBIE COSTUHEHUS] HACTOSIIIETO M300pEeTeHNsI, TOKa3aHHbIE Ha (UT.
1 u 2, obecrieunBarOT yay4IEeHHY T€pPMETUYHOCTD BCIIEACTBHE O0Jiee TECHOrO B3aUMOIEHCTBUS
MEXIy HunmeiaeM M My(Toil Ha MEpBOM CLEIUIGHHOM BUTKE pe3bObl HUMNMNeNns BOJIU3U
BHYTpEHHEro nuamerpa Mydrosoro snemenra. [lokazaTenu repMeTHYHOCTH Uil BHYTPEHHEIO
JABJIEHUS YIIy4IIa0TCsA, KOTAA MEPBbIil BUTOK pe3bObl HAXOMUTCS B 0OJIee TECHOM KOHTAKTE, YeM
APYTHE BUTKH Pe3bObl B CKPETUIEHHOM IOJIOKEHUH.

[0026] Ha ¢wur. 1, mokazaHo pe3pboBoe coenunenne 100 aByx koHIoB TpyO. Pe3nboBoe
coenuHenue 100 naer coenuHenue nepsoi TpyOs! 200, comeprkaleil OXBAaThIBAIOIIUI TPy OHBII
coenuHuTeNbHBIN puTuHr 210, co BTOpoil TpyOoi 300, KOTOpas COXEPIKUT OXBATHIBAEMBIH
TpyOHbIi coennuuTenbHblid putuar 310. TpyOer 200, 300 moryT umeTs hopMy TpyOHBIX U3AETHI
¢ HapyxHbiMU nuamerpamu 202, 302 u BHyTpeHHuMu auamerpamu 204, 304. BHyTpeHHue
auametpbl 204, 304 TpyObl MoryT 3akimo4ath B cebe mytu 206, 306 moTOKa, KOTOpBIE
00eCcreunBarOT MPOXOA TEKYUYEeH Cpenbl, TAKOW KaK *KUIKOCTb WK Ta3, o ueHtpy Tpyo 200, 300.

[0027] Kak moka3zano Ha ¢ur. 1 u 2, OXBaThIBAIOLIMN TPYOHBIN COCAMHUTENbHbIA (PUTHHT
210 conepxut pe3bdy 220 My ThI, BHITOJHEHHYIO HA BHYTPEHHEH MOBEPXHOCTH MEPBOM TPYOBI
200. Pe3bba 220 mydTsl MOXKET conepkaTh KaHaBKy 230 pe3bObl My(ThbI, KOTOpast KPy KUT IO
BHYTpEHHEH MOBEpXHOCTH TNepBoi TpyObl 200 B reIMKOMIAIBHOM HATPABICHUU OT TOPLIEBOH
noBepxHOCTU 212 mepBoii TpyObl B MPOIOJILHOM HAIPABJIEHWH BIOJb MPOAOJbHON ocu 110 k
MPOTHBOMOJIOXKHOMY KOHIy mepBod TpyOsl 200. MnauBuayanbHblil BUTOK 231 pe3pObl My T
SIBJIIETCSI OJHUM TIOJHBIM TOBOPOTOM KaHaBkH 230 pe3pObl My(Thl BOKPYI BHYTpPEHHEH
noBepxHocTH nepBoii TpyOrr 300. Pe3rda 220 My ThI CONEPIKUT Kaskbli HMHAUBHUY AJTbHBIH BUTOK
231 pe3pObl My(THI Ha OXBATHIBAIOLIEM TPYOHOM coeqUHHUTENBHOM (putuare 210.

[0028] Kak nokaszano Ha ¢ur. 1 u 2, oxBaTeiBaeMoe TPYOHBIH COENUHUTEIbHBIN (PUTHHT
310 comepxut pe3bOy 320 HUMIENs, BBIOJIHEHHYIO Ha HapY>KHOW IMOBEPXHOCTH BTOPOU TPYOBI
300. Pe3pba 320 Hunmenst Moxer copepkatb 3y0 330 pe3bObl HUMMENs, KOTOPBIH KPYXKHUT I10
HAPY’KHOW TOBEPXHOCTH BTOpPOW TpyObl 300 B TeIMKOWAAIBHOM HANPABICHHH OT TOPLIEBOH
noBepxHOCTU 312 BTOpOW TpyOBI B MPOAOJBHOM HANpPABJIEHWH BIOJIb MPOAOIbHON ocu 110 k
NPOTHBOMOJIOXKHOMY KOHLY BTOpoi TpyOs! 300. MHAuBHUAYanbHbI BUTOK 331 pe3pObl HUTIIENS
SIBJIIETCSI OJHUM TOJTHBIM ITOBOPOTOM 3y0a 330 pe3pObl HUMIENst BOKPYT Hapy KHOH MOBEPXHOCTH
BTOpOi TpyOBl 300. Pesnba 320 Hummenst cConep kUt Kaxxablidi BUTOK 331 pe3pObl HUMMENs Ha
OXBAaThIBAEMOM TPYyOHOM coenuHuTEeNbHOM (putware 310.

[0029] Kak moka3aHo Ha ¢ur. 2, B HEKOTOPbIX HE OrPAaHUYHBAKIINX BapHUAHTAX



OCYIIECTBJIEHUS] WM acCHeKTax INPH PACCMOTPEHHH CEYEHHUs] OXBaTbIBAIOIIEro TPYyOHOro
coequHUTENBbHOTO ¢uTHHra 210, MOXKXHO BHAETH PSA HMHIMBUAYAJIbHBIX BHUTKOB 231 pe3pObl
My(ThI, comepkamuii nepebiii BUTOK 232 pe3pObl My(ThI, BTOPOH BUTOK 234 pe3pObl My(THI,
cpenHuii BUTOK 235 pe3pObl MyThI, peanocneHuii BUTOK 236 pe3bObl My(Thl B mocnenHuit
BUTOK 238 pe3p0bI My ThL. UnCiio MHANBUAY ATBHBIX BUTKOB 23 1 pe3p0bI My ThI, KOTOPBIE MOXKHO
BHUJIETb B CEYEHUU, MOXKET 3aBUCETh OT YMCJIA MOJHBIX OBOPOTOB, COBEPIIAEMbIX KaHaBKON 230
pe3pObl My(Thl o uMHE pe3pdbl 220 my¢Thl. Hampumep, ecnn kaHaBka 230 pe3pObl My ThI
COBEpPIIAET ISITh MOJHBIX BUTKOB MO AJUHE pe3bObl 220 My ThI, AT HHAUBUAYAJIBHBIX BUTKOB
231 pe3pObl My(Tbl MOKHO BHUAETHb B CEUYEHHUH OXBATBHIBAIOIIETO TPYOHOrO COEAMHUTENBHOTO
¢utnnra 210. MeHblie MATH NOJHBIX BUTKOB WM OOJIBIIE IISATH MOJHBIX BUTKOB TaK)K€ BO3MOKHBI
Ha Bcel auHe pe3pObl 220 MyThI, YTO JaeT MEHbINE IMATH WIH OOJbIIE TSITH HHIUBUAY ATbHBIX
BUTKOB 231 pe3pObl My Thl, BUTUMBIX B CEUEHUU.

[0030] KanaBka 230 pe3pObl My(Thl MOKET conmepkaTh BmaguHy 242 mpoduis pe3pOb
My ¢TI, BepuinHy 244 npoduns pe3bObl My(dThl, pabouyio cTopoHy 246 pe3bObl My(ThI H
3aBOASAIIYIO CTOpOHY 248 pe3pObl MydThl. Bmaguna 242 npoduist pe3pObl MyThbl sBIsieTCS
HIOBEPXHOCTBIO CAMOH OJIM3KOM K Hapy>KHOMY auamerpy nepsoi TpyOst 200. Pe3bpba 220 my o
Ha OXBaThIBAIOLIEM TPyOHOM coemnHHUTENbHOM (uTHHre 210 CBOAMTCS HAa KOHYC PagvalibHO
BHYTpb, IIPY 5TOM AuameTp pe3pObl 220 My Tsl Oobie Ha TOPLEBOH MoBepXHOCTH 212 mepBoit
TPyOBl U YMEHBINAETCS B HAMPABJIEHUH BAOJIb IPOIOJIbHON OcH 110 K MPOTUBOMONIOKHOMY TOPILY
nepsoit TpyOs! 200. Kak mokazano Ha ¢ur. 2, pe3pda 220 mydThl uMeeT yroa Ag KOHYCHOCTH
My(ThI, U3MEpEeHHBIN OT MpoaoibHO ocu 110 TpyObl. Yrom Ag KOHYCHOCTH My(ThI MOXKET
0oObIMHO MMeTh BenuunHy B mpenenax ot 0,1° mo 10°, manpumep, ot 1,5° mo 5°. Vroa Ag
KOHYCHOCTH My()ThI MOKET OOBIYHO UMETh BEJIMYUHY MO MeHbieil mepe 0,1°, uin no MeHblnei
mepe 0,5° unu no meHpiuel mepe 1°.

[0031] Yron Ag KOHyCHOCTH My(Tbl MOKET ObITh MOCTOSIHHBIM 1O BCeil pe3pde 220
My(TBI, UTO AaeT MPSIMYIO JIMHUIO, MPOXOMALIYIO MO KaKIOMY WHAMBHAYAJIbHOMY BHTKY 231
pe3bObl MypThl. B HEKOTOPBIX HE OrPAaHMYUBAIOIINX BAPHUAHTAX OCYINECTBJICHUS U ACIIEKTaxX
yron Ap KOHYCHOCTH My(Tbl u3MeHsieTcs Mo ainuHe pe3bObl 220 MyQThl, YTO HaeT Mo
UHIUBUAYAIbHBIM BUTKaM 231 pe3bObl My(Thl BOTHYTYIO HJIM BBINYKJIYIO KPUBYIO IO JJTMHE
pe3pObI 220 My B TBI OXBATHIBAIOIIETO TPYOHOTO coenHUTENbHOTO (prutnHTa 210. B HEKOTOPBIX HE
OrPaHUYMBAIOLINX BAaPHAHTAX OCYLIECTBJIEHHS WJIM AaCMEKTaX, Yrodl Ap KOHYCHOCTH My(QThI
u3MeHsiercss o pe3pde 220 My(ThL, UTO JAaeT HEKOTOPYH) KOMOWHALMIO JIMHEHHOTrO y4acTKa,
BBINYKJIOH W/WUJIM BOTHYTOH KPUBBIX 1O pe3bde 220 My pTsl.

[0032] Korma kanaBka 230 pe3pObl My(pThl HAET MO CHOUPATU MO OXBATHIBAKIIEMY
TpyOHOMY coenuHHuTeIbHOMY (GuTHHTY 210 Brons npogonsHOi ocu 110, muamerp BmaguHbl 242
npoduist pe3bObl My(PThl MOXKET YMEHBIIAThCSl IO MEHbIIEH Mepe Ha y4acTke kaHaBku 230
pe3bObl My(pThI MO KOHYCY OXBaThIBAKOMIEro TpyOHOro coenuHuteapbHOro ¢urunara 210.
YMeHbIIeHHbIH AnaMeTp BraguHbl 242 mpoduuis pe3pObl My(pThl AOJDKEH aBaTh YBEIHUSHHE
TOJIIUHBI CTEHKU TPyOBI HA OHON TOuke KaHaBKU 230 pe3bObl My(ThI B CPAaBHEHUU C IPYTrou

TOUKOH KaHaBkH 230 pe3pObl My(ThI ¢ OONMBIIUM AMAMETPOM BMAAWHBI 242 mpoduist pe3bObl



My (QTBL
[0033] 3aBomsimast cropoHa 248 pe3pObl My(pThl sABIISETCS OOKOBOW MOBEPXHOCTHIO

kaHaBkU 230 pe3pObl My ThI, 0OpaleHHOH K TOpLeBOH noBepxHOcTH 212 nepsoii TpyOsl. Kpomka
258 3aBopsIIel CTOPOHBI Pe3bObI My(THI SBISIETCS HAPY>KHOH KPOMKOW KaHaBKH 230 pe3bObI
My(dThl Ha 3aBonsmel cropone 248 pe3pObl My(ThL PaccTosiHMe Mexay IBYMsI CMEKHBIMU
KpoMKkaMu 258 3aBopsiuell CTOpOHBI pe3bObl My(ThI B OJHOM CEYEHHUH BJOJIb MPOIOJIBHONW OCH
110 siBnsiercs marom SFL, 3aBonsiueli ctopons! pe3sObl My el Illar SFL,, 3aBoxsIe CTOpOHBI
pe3pObI My()THI MOKET OBITH PABHBIM WJIM 10 CYIIECTBY PaBHBIM IO MEHbINEH Mepe Ha y4acTKe
kaHaBku 230 pe3pObl My ol [Ilaru SFLy, 3aBoasineii cropoHsl pe3bObl My(ThI B C€YEHUE MTEPBOI
TpyOB! 200 Bronp mpomonpHOH ocu 110 MOryT OocTaBaThCsl MOCTOSTHHBIMH MJIH IO CYIIECTBY
IIOCTOSIHHBIM Ha BCEeM IMpoTsbkeHuu kaHaBku 230 pe3pObl Mydrsl. Hampumep, mar SFL,
3aBosLIel CTOPOHBI pe3bObl My ThI IepBOTO BUTKA 232 pe3pdbl u mar SFLy, 3aBozsiiel CTOpOHBI
pe3pObI My (pThI BTOpOro BuTka 234 pe3bObl MOXKET ObITh paBHBIM HJIH IO CYIIECTBY PABHBIM IIary
SFL,, 3aBonsiueli cTopoHbI pe3bObl My(PThI OT BTOPOro 10 MOCHIEIHEr0 BUTKa 236 pe3bObI U Lary
SFL,, 3aBonsueii cToOpoHbI pe3bObl My ThI IOCHETHErO BUTKA 238 pe3bObl.

[0034] Pabouast cropoHa 246 pe3pObl My QThI siBIIsIETCS] OOKOBOI MMOBEPXHOCTHIO KAHABKU
230 pe3bObl My(ThI, OOpaleHHoH OT TopLeBoil moBepxHOcTH 212 mepBoit TpyOrl. Kpomka 256
paboueli cTOpoHbI pe3bObI My (PThI SBJISETCSI HAPYKHOM KPOMKO#H KaHaBkH 230 pe3bObl MyQThI HA
paboueli cropoHe 246 pe3pObl MydThl. PaccTosiHHE MeXIy ABYMs CMEXHBIMH KpOMKamu 256
paboueii CTOpOHBI pe3bObl My ThI B OIHOM CEYEHUH BIOJIb MPOAOJIbHOM ocH 110 siBsieTcs marom
LFLg paboueii cropons! pe3bObl Mydtsl. IIlar LFLg pabGoveii cTOpoHBI pe3bObl My Tl MOKET
OBITh paBHBIM MJIM IO CYINECTBY PaBHBIM MO MEHbINEH Mepe Ha y4acTke KaHaBku 230 pe3bObl
mydrer. [Ilaru LFLg pabouyeii croponsl pe3pObl My(Thl B cedeHnu mepBoi TpyOrr 200 BIoJb
npoaosabHON ocu 110 MOryT OCTaBaThCsl NOCTOSSHHBIMU UJIU MO CYIIECTBY ITOCTOSIHHBIMU HAa BCEM
npoTsokeHnH KaHaBky 230 pe3pObl My Thl. Hanpumep, paccrostaue mexay marom LFLg paboueit
CTOPOHBI pe3bObl My ThI epBOro BuTKa 232 pe3pdbl MydThl u marom LFLg pabGodeit cTOpOHBI
pe3pObl MypThl BTOPOro BUTKA 234 pe3bObl My(pThl MOXKET OBITh PABHBIM WJIH IO CYIIECTBY
pasubM 1mary LFLg pa®odeii cTopoHbl pe3pObl My(ThI OT BTOPOrO A0 MOCIENHEro BUTKa 236
pe3rObl 1 mary LFLg paboueii cTopoHb! pe3bObl My (hThI oce1Hero BUTKa 238 pe3nOsbl.

[0035] Bepmmna 244 mpoduist pe3bObl My(ThI SIBJISETCS IOBEPXHOCTBIO pe3bObl 220
My (ThI 32 ipenenamu kaHaBkU 230 pe3bObl My(ThI, MEKAY KPOMKOH 258 3aBOnSAIIEH CTOPOHBI
pe3pObl My(ThI ofHOTO BHTKA 231 pe3pObl u KpOMKOH 256 pabodell CTOpOHBI pe3bObl My ThI
CMEKHOTO BUTKA 231 pe3bObl.

[0036] 3aBonsmas ctopoHa 248 w/unu paboyast ctopoHa 246 pe3bObl My(pThI MOTYT OBITH
HAKJIOHHBIMH JUIs1 CO3aHMsI (POPMBI JTACTOYKHMHA XBOCTA KaHABKH 230 pe3pObl My ThI, IPU 3TOM
IIMPHUHA BMAAUHBI 242 npoduis pe3bObl My(Thl OOJIbIIE TOPH3OHTAIBHOTO PACCTOSIHUS MEKIY
KPOMKOH 258 3aBopsiieil cTOpoHbI pe3bObl U KPOMKOH 256 paboueli CTOPOHBI pe3bObl OTHOTO
BUTKA 231 pe3pObl MyTHI.

[0037] Bragunbl 242 npodunst pe3pdsl 220 My(Thl MOTYT YMEHBIIATHCS B IIUPUHY B

IPOZIOJIbHOM HATPaBJICHUH OT TOPLIEBOH MOBEPXHOCTH 212 mepBoii TpyObl M MPOTHBOIOIOKHOTO



KOHIIa BTOPOH TPyOBI B MPOIOJIBHOM HAIPABIECHUH BIOJIb MpoaosbHOH ocu 110. Kak mokasano Ha
¢ur. 2, mupuHa BnaauHbl npoduiisa pe3rdbl My(QThl peacTaBieHa Wyy, rae N HOMep BIaIUHbI
My (ThI, HauMHAs ¢ IUPUHBI Wy NTepBOI BaANHBI TPOoduist My QThI, 10 IUpUHBI Wg ocneaHei
BraauHbl npoduist Mmyprel. Hanpumep, Wy, npencraBisieT MUpUHy BTOPOH BIAAUHBI TPOQHIISL
My (1L, Wg; mpencTaBiseT WUPHUHY TpeTbell Braguabl npoduins mydTsl, 1 Wgy IpeacTaBiIseT
IIUPHUHY YeTBEPTON BraAuHbI npoduist My prel. KoaddunueHt nsmenenns mupuHbl pe3pos! 220
My ThI MOKET OOBIUHO naBaTh Wy Ha 80% Menbie Wy, Hanpumep, 75% wiu menblie, wim 50%
wii MeHbine. KoagduumuenT nsmeHeHus mupuHbl pe3bObl 220 My(Thl MOXET NPUBOIUTH K
mupuHe Wpgp nocnenHeil BnaauHel npoduist My(pThl MeHblIe MHUPHHBI Wy TIEPBOM BIAIUHBI
npodunsa mydrel. Kaxknas nocnenyromas BnaguHa npoduist pe3pObl My(Thl MOKET HMEThb
IIMPUHY MEHbIIE Npeabiay el BnaguHbl npoduist My el Hanpumep, Wy > Wy > Wiy > Wy>
...> WpgL. Koapdunment usmenenus mupunsl 242 Bnagud npoduiis pe3bobl My PThl MOXKET ObITh
IIOCTOSIHHOW Ha BCEM NPOTsDKeHMH pe3bObl 220 My(dThl. B HEKOTOPBIX HE OrpaHUYMBAIOLINX
BapUAHTAX OCYIIECTBJCHUS HWIIM acleKTax Kod(pQPUUMEHT HM3MEHEHUs IUUPUHBI BHaguH 242
npodunss pe3bObl My()TbI MOKET HM3MEHSTBCS Ha BCEM MPOTSHKEHUH pe3bObl 220 myQThI,
Harmpumep, ¢ yBenudeHueM koddduuuenta w/wnu ymeHbineHueM kod3(duuueHTa u3MeHeHus
IUpUHBl BraauH 242 mnpoduast My¢pTel. B HEKOTOpPBIX HE OrpaHHYMBAIOIIUX BaPHAHTAX
OCYLIECTBJICHUS WK aCleKTaxX K03 (HUIIMEHT N3MEHEHHsI IIUPHUHBI BIAAHH 242 npoduiis pe3pObl
My¢Thl paBeH 0 Ha y4acTke pe3pObl 220 My(ThI, IaBast B pe3ysbTaTe MOCTOSHHYIO LIMPHHY
BraauH 242 mpoduns pe3bObl MypThl Ha ydacTKe BUTKOB pe3bObl My Thl. Hampumep, Wg; >
Wg-Wg3-Wgs> ... > Wgp mimn Wi, > Wiy > Wis-Wpe= ...= WgL.

[0038] Kak Takske moka3zaHO Ha (GUr. 2, B HEKOTOPBIX HE OMPAHUYHBAIOIINX BapHUAHTAX
OCYILECTBJICHUSI MJTH aCTIEKTaX B CEYCHUH OXBATHIBAEMOI'O TPYOHOTO COSNMHHUTENBHOTO (PUTHHTA
310 MOKXHO BUAETH Psii MHOAUBUAYAJIBHBIX BUTKOB 331 pe3bObl HUMMENS, COAEPIKAIINX TEPBbI
BUTOK 332, BTOpO#l BUTOK 334, cpeaHuil BUTOK 335, mpeanocienHuii BUTOK 336 U MOCIEIHUIMA
BUTOK 338 pe3pObl Hummens. Yucio MHANBUAYAJTbHBIX BUTKOB 331 pe3bObl HUMIENs, KOTOPbIE
MO>KHO BUIETh B CEYEHUH, MOKET 3aBUCETh OT YHCJIA MOJIHBIX 000pPOTOB, KOTOpHIE 3y0 330 pe3nObI
HUTITENS COBEpIIAET Mo JyiuHe pe3bOnl 320 Humnmnens. Hanpumep, eciu 3y6 330 pe3pObl HUMITENS
COBEPINAET MSTh MOJHBIX OOOPOTOB HAa BCEM MPOTSIKEHHM JUIMHBI pe3bObl 320 HUIMENs, MATh
WHIMBUAYAIbHBIX BUTKOB 331 pe3pObl HUIMENS MOXHO BHIETh B CEYCHHH OXBATHIBAEMOIO
TpyOHOrO coenuHUTeNbHOTO ¢uTHHra 310. MeHbIe NsTH MONMHBIX 000POTOB HITH OOJIbIIE MSTH
MIOJTHBIX OOOPOTOB TAKKE BO3MOKHBI HA BCEM IMPOTSUKEHUH JUTHHBI pe3b0bl 320 HUTIIENs, YTO AaeT
B pe3yJIbTaTe MEHbIIE MATH WM OONbLIe MATH WHAUBUAYAIbHBIX BUTKOB 331 pe3bObl HUMIIES,
BUAMMBIX B CEUCHHU.

[0039] 3y6 330 pe3bObI HUMIENST MOXET COIep:kaTh BHaawHy 342 mpoduis pe3nOb
HUMIeENs, BepnHy 344 npoduis pe3pObl HUMIENs:, padouyro cTopoHy 346 pe3pObl HUIENS U
3aBOIALIYIO CTOpOHY 348 pe3nObl Hunmens. Brnaanaa 342 npoduist pe3bObl HUTITIENST SIBIISIETCS
MIOBEPXHOCTBIO CaMOi OJTM3KOH K HapyKHOMY nuameTpy BTopoi TpyOsl 300. Pe3pba 320 Hunmens
HA OXBAaTbIBAEMOM TPYOHOM coenuHUTenbHOM (utuHre 310 CBOXMTCS Ha KOHYC pPaaHalibHO

HapYKy, IPH 3TOM JUaMeTp pe3bObl 320 HUMMENsT MeHbIIE Ha TOPLIEBOH MOBepXHOCTH 3 12 BTOpOH
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TpyOBI M CTAHOBUTCS OOJIBIIE B HATIPABJICHNUH BIOJIb MPOAOJIBHOH ocH 110 K MPOTHBOMOIOKHOMY
KoHIy BTOpoil TpyOs! 300. Kak mokasaHo Ha ¢wur. 2, aunmnens 331 umeeT yron Ap KOHYCHOCTH
HUMIENSI, U3MEPEHHBIH OT MpoaoibHON ocu 110 TpyOrl. Yron Ap KOHYCHOCTH HUMIENS MOXKET
OOBIYHO UMETH BEIMYMHY B nipeaenax ot 0° no 10°, Hanpumep, ot 1,5° no 5°. Yron Ap KOHyCHOCTH
HUIIIENS. MOKET COCTaBJISATh O MeHblIel Mepe 0,1° wiu no Mmerbiueit mepe 0,5°, uin no MeHbIuen
Mmepe 1°.

[0040] Yron Ap KOHYCHOCTH HHIIIENSI MOXET ObITh MOCTOSIHHBIM IO Bcell pe3pde 320
HUIIIEJSL, 1aBasi B pE3yJIbTaTe MPSIMYIO JIMHUIO 110 KaXXIOMY WHAMBUIYAJIbHOMY BUTKY 331 pe3pOnl
Hunmnens. B HEKOTOPBIX HE OrPaHUUNBAOIINX BApUAHTAX OCYIIECTBJIECHHUS WK acleKTax yroua Ap
KOHYCHOCTH HHIIENs MOXET MEHATbCs Mo pe3bbe 320 Hummens, naBas B pe3yJbTare
UHAUBUAYaIbHbIE BUTKU 331 pe3pObl HUMIENs, 00pa3yrolire BOTHYTYIO HIIH BBITYKJIYIO KPUBYIO
110 pe3pOe 320 Hunmesnst OXBaThIBAEMOro TpyOHOro coennHuTeNbHOrO prtnHra 310. B HEKOTOPBIX
HE OIpPaHMYMBAKOLINX BAPUAHTAX OCYLIECTBJICHMs WUJIHM aCNeKTax yroil Ap KOHYCHOCTH HMIIIENS
U3MeHseTcs 1o pe3bOe 320 Hummens, naBas B pe3yJibTaTe HEKOTOPYK KOMOWHALIUIO JTMHEHHBIX,
BBIMYKJIBIX W/HJIM BOTHYTBIX YYaCTKOB IO pe3bOe 320 Hummens.

[0041] 3aBogsimas cropoHa 348 pe3pObl HUMIMIENS SIBJISIETCS] OOKOBOH MOBEPXHOCTHIO 3y0a
330 pe3pOblI HUMIENs, OOpaIIeHHOH K TOpLEeBOil moBepxHOCcTH 312 BTOpOIt TpyOBI. Kpomka 358
3aBOSAIIEH CTOPOHBI Pe3bObI HHUIIENS SIBJISIETCS HAPY KHOW KPOMKOMH BIaANHBI 342 Ha 3aBOASALIEH
cropoHe 348 pe3pOb! HUNMENsL. PaccTosiHIe MeX Iy ABYMsI CMEKHBIMH KPOMKaMH 358 3aBopsineit
CTOPOHBI Pe3bObl HUMIENSI B OHOM CEYeHHH MO MpoaosibHOM ocu 110 sBnsercs: marom SFLp
3aBogsieli ctoponsl pe3bObl Hummness. [lar SFLp 3aBopsieit cTopoHbI pe3bObl HUMIIENST MOKET
OBITh PaBHBIM HJIU 1O CYINECTBY PaBHBIM IO BCEH JJIMHE MO MEHbINeH Mepe ydacTka 3yda 330
pe3pObl Hummens. J[pa cmexHbix mara SFLp 3aBopsiimeii cTopoHbl pe3bObl HUMMENSI B CEUSHHU
BTOpO# TpyOs! 300 MO mpomonbHOI ock 110 MOTYT OCTaBaThCsl MOCTOSIHHBIMU WJIH TIO CYINECTBY
MIOCTOSIHHBIMU Ha BCeM npoTspkernn 3y0a 330 pe3pObt Humnnesst. Hanpuwmep, mar SFLp 3aBoasiineit
cropons! neporo Butka 332 m mar SFLp 3aBopsimeil cTopoHbI BTOPOro BUTKa 334 pe3bObl
HUMIETST MOXET OBITh PaBHBIM WM MO CyInecTBy paBHbIM mary SFLp 3aBopsimeii cTOpOHBI
pe3bObI HUMIENST OT BTOPOro 0 Ipeanocieanero Butka 336 u mary SFLp 3aBonsieli cTopoHbI
pe3pObl Humnmnens nocienHero sutka 338. [laru SFLp 3aBoxsiei cTOpOHbI pe3bObl HUIIENS B
cedeHun BTOpoi TpyOs! 300 Brob mpononbHOH ocH 110 MoryT ObITh MeHbIIE WTH OOJIBIIE IIATOB
SFLg 3aBonsieli CTOpoHbI pe3b0bl MyPThI B ceueHNH nepBoil TpyOs! 200 BIOJb MPOJOIBHON OCH
110.

[0042] Pabouas ctopoHa 346 pe3pObl HUMIIENS SIBIISIETCSI OOKOBOH MOBEPXHOCTHIO 3y0a 330
pe3pObl Hummens, oOpameHHol oT TopueBoil mosepxHocTH 312 BTOpoi TpyObl. Kpomka 356
paboueil CTOPOHBI pe3bObl HUMIENS SIBIISIETCS HAPY KHOM KPOMKOH BmamuHbl 342 Ha pabouei
cropoHe 346 pe3bObl HuUmmens. PaccTosiHre MEXOy ABYMS CMEKHBIMH KpOMKamH 356 paboueit
CTOPOHBI pe3bObl HUMIIENSI B OAHOM CEYeHHH BIIOJIb MPOosibHOM ocu 110 siBisiercst marom LFLp
paboueii cropons! pe3pOb! Hunmes. [lar LFLp paboueii cTopoHb! pe3b0bl HUMITENS MOKET ObITh
PaBHBIM HJIM 11O CYIIECTBY PaBHBIM IO MEHbLIEH Mepe Ha ydacTke 3y0a 330 pe3pObl HUMIEISL.

ITarn LFLp nBYX cMeXHBIX pabOoUuX CTOPOH NMPOGUIISt pe3bObl HUTITIENS B CEYEHHH BTOPOI TPYObI
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300 Bponp mpomonbHOM ocu 110 MOryT OCTaBaTbCs MOCTOSHHBIMM WM MO CYLIECTBY
MOCTOSIHHBIMU Ha BCeM npoTspkeHnH 3y0a 330 pe3pObl Hunmens. Hanpumep, mar LFLp paboueit
cTOpoHBI epBoro BuTka 332 u mar LFLp paboueii ctopoHsl Broporo BuTKa 334 pe3pObl HUIIENs
MOJKET OBbITh PaBHBIM WJIU IO CyIecTBY paBHbIM mary LFLp paGouei cTopoHbI pe3b0bI OT BTOPOTO
10 mocneaHero BuTka 336 pe3pObl Hunmnens u mary LFLp paOoueit CTOpOHBI MOCIEAHEro BUTKA
338 pe3pObl Hunmens. Illaru LFLp paGodeli ctopoHbl B ceueHHH BTOpod TpyObl 300 Bmosb
npononbHOH ocu 110 mMoryT ObITh Oosbine nian MeHblre maroB LFLg paGodeli cTopoHbI pe3bOb!
My ThI B ceueHuu nepsoii TpyOr! 200 Brome npoaonbHoit ocu 110.

[0043] BepumHa 344 mpodwis pe3pObl HUMNMENs SIBJISIETCS HAPYKHON TMOBEPXHOCTHIO
pe3pObl 320 HUMMeNns Ha BEPLIMHE MHAUBHIYaJIbHOrO BUTKA 331 pe3bObl HUMMENs, MPOXOasLIeH
BI0Jb 3y0a 330 pe3pObl HUMMENs.

[0044] 3aBonsmas cropona 348 u pabouas ctopoHa 346 pe3pObl HUIIENS MOTYT OBITH
HAKJIOHHBIMH JUJIs1 co37aHusl (opMbl TacTOUkMHA XBOcTa 3y0a 330 pe3pObl HUMIENs, IPU 3TOM
BraguHa 342 npodwuis pe3bObl HUMMENS MO IMUPUHE OOJbLIe TOPU3OHTAIBHOTO PACCTOSHUS
MeKay OByMs BepiuHaMu 344 npoduis pe3bObl HUMIENs CMEXHBIX WHAWBUAYAJIbHBIX BHTKOB
331 3y6a 330 pe3bObl HUITIETIS.

[0045] Bepumnsl npoduist 344 pe3pObl 320 Hummens MOryT yBEJINUNUBATLCS B IUPUHY B
IPOJOIBHOM HAIPaBJIEHUU OT TOPLIEBOH MOBEPXHOCTHU 312 BTOPO¥ TPyOBI M MPOTUBOIIOIOKHOTO
KOHLIAa BTOPOH TPyOB! B IPOJOIBHOM HANPABJIEHHH BIIOJIb TPoaobHOM ocH 110. Kak nmokasaHno Ha
¢ur. 2, mupuHa BepUIMHBI PO pe3bOb! HUMIENs npeacrasieHa Wpy, rae N HoMep BepIIHHBI
HUIINENS, HAYUHAsA ¢ IUPUHBl Wy MEPBOM BEPIIMHBI N0 IWMPUHbI Wpp, MOCIEAHEN BEPIIMHEI
npoduns pe3bObl Humnmnens. Hanpumep, Wp, NpencTaBiser MHUPUHY BTOPOH BepUIMHBI, Whps
MPECTaBIsIeT LHUPUHY TpeThell BeplInHbL, U Wpy MPENCTaBIseT IUPUHY YETBEPTOH BEPLINHBI
npoduis pe3bObl Hunmnens. KoagduumueHt namenenust mupunbl mpod st pe3bosl 320 HUnmens
MoxxeT 00brdHO UMeTb Wp; Ha 80% menbine Wy, Hanpumep, 75% wunu Menblue, uin 50% unu
meHbine. KoappuueHT n3sMeHeHns1 IUPHHBI BEPIIUH NPOQ Ui pe3bObl HUMIIENIST MOXKET OBbITh
MIOCTOSIHHBIM Ha BCEM NPOTSDKEHUU pe3bObl 320 Hummens. B HEKOTOPBIX HE OrpaHUYMBAIOLIHX
BapHUAHTAX OCYIIECTBJICHUS HJIU acriekTaxX KO3 PHUIHEHT H3MEHEHUS INUPHUHBI BEPIIUH TPOQHIIs
pe3pObl HUTITIENST MOXKET U3MEHSThCS Ha BCEM MPOTSHKEHHU pe3bObl 320 HUMIENsi, Hanmpumep, ¢
yBeIUYCHUEM KO3 UIIeHTa W/WIM yMEHbIIeHHeM Ko3(pduuueHTa W3MEHEHUs IIHPHUHBI
BepwuHBl Tpoduis pe3pObl HUMMENs. B HEKOTOPbIX HE OrpaHWYMBAIOLIMX BapUAHTAX
OCYIIECTBJICHUS] MJIM acleKkTax KOo3()(ULIHEHT W3MEHEHUs IIMPHHBI BEPIIUH NPOdHis pe3bOb
Hunmnesst paeH 0 Ha yuyactke pe3pObl 320 HUMmens, AaBasi pe3ysibTaTe MOCTOSIHHYIO LIUPUHY
BepuH 344 npoduist pe3pObl HUMIIEN Ha y4acTke pe3bObl 320 nunmens. Hampumep, Wy >...>
Wps-Wp3-Wpr> Wpy g Wpr =...= WpsWp3 > Wpy> Wopy.

[0046] Pe3pba 220 My (ThI BBITIOTHEHA C BO3MOKHOCTBIO ITpHeMa pe3b0bl 320 HUMIENs st
coznaHusi coOpaHHOTO y3ia nepBoit TpyOs! 200 u BTopoi TpyOsl 300. CoOpaHHBIH y3e1 MOXKET
OBITh HENPOHULAEMBbIM [JIsI JKUAKOCTH WWIM HENPOHUIAEMbIM ISl Tasa, olecrieynBasl B
pe3yibTaTe MHUHUMAIBHYIO HIM HyJeByro nporedky. CoOpaHHBIH y3eJ1 MOXHO MOJYYHTb

NOCPEACTBOM HH3KUX KPYTALIUX MOMECHTOB C IMOMOIIBIO OOBIYHBIX HUHCTPYMCHTOB, HaIlpUMEP
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3aTATUBAIOIINX YCTPOWCTB, IJIsI COENUHEHHUsT KOHIOB TpyO (Hampumep, 5000 ft-Ib - 50000 ft-1b
(pyHT cunbl-pyT)(7-70KH. ™).

[0047] CobpanHblil y3en MOXeT oOecrieuyMBaTh MUHMMAJIbHOE NMPUMEHEHHE Pe3bOOBOH
CMa3Ku (HampuMmep, YIUIOTHSIOLIEH CMas3Kh) BO BpeMsi coenuHeHHs aAByX TpyO. B mpomecce
cOOpKH KOHLIOB TPyO pe3pda MokeT o0ecredynBaTh BbIIABIUBAHIE PE3bOOBON CMa3KH K OTHOMY
KOHIy COOpPaHHOTO y3Jla BMECTO 3axBaTa pe3bOOBOM CMa3KM B PA3JIMYHBIX TOUKAX HA BCEM
MPOTSKEHUH coennHeHus. JlanHoe o0ecrieunBaeT YMEHbIIEHHBIH PacXxoa pe3b00BON CMa3KH JIJIst
cOopkn. COOpOUYHBIN y3€]1 MOXHO BBINOJHATH C YIUIOTHSIOIIUM 3JIEMEHTOM METaJlI-METall
MEXIy ABYMs TpyOamu uin 6e3 Hero.

[0048] KonycHocTs nepBoii TpyOr1 200 1 KOHYCHOCTB BTOpOH TpyOb! 300 MOXKHO CMeIaTh
TaK, 4TO y4acTOK pe3bObl 220 My(QTbl, KOTOPbI NEPBbIM BXOAUT B KOHTAKT U CLEIUIIETCS C
y4acTKOM pe3bObl 320 HUMIENs], BO3HUKAET Ha yyacTke pe3bObl 320 HuMmesns, KOTOphli ONmke K
BHYTPEHHEMY JTUAMETPY COENUHUTENbHON My(ThI (Hanpumep, OJrske K TOPLEBOI MOBEPXHOCTH
312 Bropotii TpyOsl). [laHHOE CO3aeT paiuaibHOE CLETUIEHHE COSAMHUTENbHON My (PThL. Yroa Ag
KOHYCHOCTH MY (TbI MOJKET OTIIMYATHCS OT yIa Ap KOHYCHOCTH HUMNIENSA. YTOJI Ag KOHYCHOCTH
My({TbI MOXKET ObITh Oonblue yria A, KOHYCHOCTU HMIMeNs. Yron Ap KOHYCHOCTU HHIIENs
O0BIMHO TIO MeHblIeH Mepe Ha 2° MeHblle yria Ag KOHycHocTH My Tel. Hampumep, yroa Ap
KOHYCHOCTH HHITIIEJISI MOXKET ObITh IO MeHbIIei Mepe Ha 1° MeHble yria Ag KOHYCHOCTH My (DThI,
WM 1o MeHblieir mepe Ha 0,5° MeHbiue yria Ag KOHYCHOCTH My(Thl. B HEKOTOpbIX He
OrpaHMYHMBAOIINX BAPUAHTAX OCYIECTBIICHHUS WIH aCTIEKTaX Yrol Ag KOHYCHOCTU My (DTl MOJKET
OBITh MEHbLIE yria Ap KOHYCHOCTH HUIIMENS IJIi CMEINEHHs CLEIUICHUS] B MPOTHBOIMOJIOXKHOM
HampasJieHHU. B HEKOTOPBIX HE OrpaHUUYMBAIOIIUX BapUAHTAX OCYLIECTBJICHHS WJIM aCIEKTax
yros Ap KOHY CHOCTH HUMIIEJSI MOKET COCTaBIATh 0°, M yroi Ag KOHYCHOCTH My (DThI MOKET OBITh
OoJsblIe WM MeHbIIE yrila Ap KOHYCHOCTH HUMMNENs. B HEKOTOPBIX HE OrpaHUYMBAIOLINX
BapPHUAHTAX OCYINECTBJICHUS MU aCIeKTaX yroyl Ag KOHyCHOCTH My(Thl MOKET COCTaBISATh 0°, 1
yroJ Ap KOHYCHOCTH HHUIIIEISI MOJKET ObITh OOJIbLIE MIIH MEHbINE yIyia Ag KOHYCHOCTH MYy (THI.

[0049] M3menenue mupuHbl npoduist pe3pdsl 220 MydTol w/unu pe3bObl 320 HUNmens
MOJKHO CMECTUTh TaK, 4TO wMpuHa Wpgp mocienHeil BmaguHbl npoduuis pe3pObl MyQThI
CTaHOBUTCS MEHblIe MHUPUHBI Wp TIepBOH BepimuHbI npoduisa pe3pObl Hummens. [laru SFL,
3aBOIALIEH CTOPOHBI pe3bObl My(ThI MOTYT ObITH MeHbIe maroB SFLp 3aBomsineit CTOpOHBI
pe3pObI HUMIIENA. B HEKOTOPBIX HE OrPAaHMYUBAIOIINX BAPUAHTAX OCYIIECTBICHHS MIIH aCIIEKTaxX
marn SFLy, 3aBopsimmeii cTtopoHbl pe3pObl MydThl MOTYT OBITH Ooubie win paBHbl maram SFLp
3aBogsimel cTopoHbl pe3bObl Hummenst. [llaru LFLg paGodeit cTopoHb! pe3bObl MypThl MOTYT
Obrteb  Oompmre mmaroB SFLp paboueit croponbl pe3pObl Hummedas. B HEKOTOpBIX He
OTPaHMYMBAIOIINX BapUAHTAX OCYINeCTBIeHUs wuiu acrekrtax maru LFLg pabodeit cTopoHbI
pe3pObI My(hThI MOTYT OBITH MeHBLIIE MK paBHbI ImaraMm LFLp paboueit cTopoHs! pe3pObl HUMITETISL.

[0050] KoadpurmeHT m3MeHeHus IUpPUHBI BrIaAuHbI 242 nipoduns pe3pObl 220 My sl
MOJKET OTJINYAThCS OT KO3 PUIMEHTa N3MEHEHUS IIUPUHBI BepLIHHbI 344 npodus pe3pdsl 320
Hunnesst. Bnagnaa 242 npoduns pe3pObr 220 My(ThI MOKET yBEIMYHMBATHCS B INUPUHY C

OonpmM  KO03((UIIMEHTOM BAOJb TeIMKOMIAIBHOTO HampaBieHus pe3pObl 220 My(dThl K
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TOpPLEBOH MoBepXHOCTH 212 mepBoil TpyOswl, yem BepmmHa 344 mpoduis pe3bObl HUMIIETS
YBEJIMYMBACTCS B IIMPHHY BJAOJb TeIUKOMIOAIBHOIO HAampaBieHus pe3bObl 320 Hummens or
TopLeBoi nosepxHocTu 312 Bropoit TpyOrl. Ilpu cbopke pasHocTs K03 dHnmeHTa n3MeHeHHs
IIUPUHBI BHAAUH TNpodmis pe3bObl My(pThl M BepIMH NpOPUiIs pe3bObl HUMIMENS MOXKET
o0ycaBiMBaTh MEHbIIEE YIUIOTHEHUE HUIITIENEH B YIIOp ¢ My(TaMH B HAIIPABJIEHUN OT TOPLIEBOM
nosepxHocTH 312 BTOpOit TpyOBI. PasHOCTh MEXY MMPHHON BaauH npod s pe3sObl My(QThI 1
IIUPUHON BepIINH NPOQHIs pe3bObl HUMMENS MOXET 3aT€M yBEJIUYHBATHCS MEXIy TOPLIEBOMH
MOBEPXHOCTHIO 312 BTOpOH TPyOBI M TOPLIEBOH MOBEPXHOCTHIO 212 mepBoil TpyOsl. Hanmpuwmep,
Wi - WpL > ... > Wg; - Wpy > Wg; - Wp3 > Wgy - Wpy, > Wg - Wpy. Kosdunment nsmenenus
IIUPHUHBI BIaguHbl 242 nipoduis pe3pOs! 220 MyhThI MOKET UMETh BETMYUHY B npenenax Ha 0%
- 10% Oonpme xoddduirieHTa W3MEHEHHs MUPUHBI BepUIMHbI 344 mpoduis pe3pObr 320
Humnnest, HarpuMep, ot 0,5% 1o 5%. KoapduunenT namenenns mupuHel BuaguHsl 242 npoduis
pe3pObI 220 My dTBI MOXKeET ObITh 1O MeHbIIel Mepe Ha 0,1% Oonbine ko3 dunnenTa n3mMeHeHUs
IIMPUHBI BepiuuHbl 344 npoduns pe3bOs! 320 Hunmens, Hanpumep, o MeHbei mepe 0,5%, wu
o MeHbleit mepe 1%.

[0051] Koadpduument n3meneHns IupuHbl BepnHbl 344 npoduns pe3bdbl 320 Hunmens
MOXeT ObITb TIOCTOSIHHBIM Ha BCEM NPOTSDKEHWU JJIHHBI pe3bObl 320 HUMIENs, WM TOJIbKO Ha
yuactke pe3pObl 320 Hunnens. Koagduument namenenus mupunsl cequa 242 pe3ponr 220 My GTsl
MOXET OBITh TIOCTOSIHHBIM Ha BCEM NPOTSDKEHUU pe3bObl 220 My(ThI WIM TOJNBKO HAa YYACTKE
pe3pObr 220 mMy(dThl. B HEKOTOpBIX HE OrpaHUYMBAIOLIMX BAPUAHTAX OCYINECTBIECHHUS WU
acmeKkTax Ko3(pPHUIMEHT H3MEHEHUS ITUPUHBI MOXKET ObITh PABEH Ha y4acTKe pe3bObl 220 My P ThI
u pe3bObl 320 nHunmens. Hanpumep, Wy, - Wpp > ... > Wgy - Wpy=Wpg3 - Wps=Wpg, - Wp, > Wy
- Wp;. B HeEkoTOpbIX HE OrpaHHYMBAIOIIMUX BapUAHTAX OCYLIECTBJCHUS WU ACIEKTax
ko3 uumenT yBenuueHus: mupuHbl cemia 242 my@dThl MOKeT ObITh MeHbIIe KO3(h¢uULreHTa
yBEJIMYCHUS IIUPHUHBI BePIIUHBI 344 ipod st pe3bObl HUMIIEIS.

[0052] CwmemeHue KOHYCHOCTH U CMEILIEHHE IIUPHHBI MOXET KOHLEHTPUPOBATH
IEMCTBYIOIEe YCWINE COEAMHEHUs Ha TMOBEPXHOCTAX 246, 346 pabouymx CTOPOH W/WiH
noBepxHOCTsX 258, 358 3aBomsiux cropoH. CMerneHus MOryT 00ecreunBaTh NEPBOMY BUTKY 332
pe3pObl HUMIIENST BXOJ MEPBbIM B KOHTAKT ¢ pe3b0oit 220 My Thl BO BpeMst BpaiuieHusi TpyO B
nporecce coenuHeHust MydThl. BTopoii BuTok 334 pe3pObl HUMIENS U KaXAbIH MMOCIENyFOIIHUI
BUTOK MOTYT 3aT€M BXOIUTb B KOHTAKT C pe3p0oil 220 My(Thl B 3aJaHHOM U YIIPABISEMOM
peKuMe.

[0053] ITocne cbopku coenunerue nepsoii TpyObr 200 u BTopoii TpyOsr 300 MoXxeT OBITh
CHOCOOHO BBIIEPKUBATH YPE3BBIUAHHO BBICOKHE KPYTSILIHE MOMEHTBL

[0054] Tpyba moxer umerb pe3pdy 220 MydThl Ha OHOM KOHLE TPyOBI U pe3rdy 320
HUMIENSI Ha MPOTUBOIIOJIOKHOM KOHIIEe TPYObl, pe3b0y 220 My Thl Ha 000X KOHLAX TPyObI WK
pe3p0y 320 Humnmens Ha 000MX KOHLAX TPYOBI.

[0055] Ha d¢ur. 3a-3¢ u 4a-4c moKa3aHbl KOHIEHTPALUU HAMPSKEHUs] B TPex
OTJIMYAIOIIHUXCS KOHPUTYpaLusax pe3bOOBbIX TPYOHBIX coenuHeHuil. bojee TeMHBIM 3aTeHeHHEM

Ha ur. 3a-3¢ u 4a-4¢ mpencTaBIeHbl yBEIMUEHHbIC HAPSDKEHUs. bojiee BICOKHE HANPSIKEHUS
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YKa3bIBAlOT Ha OoJiee BBICOKYIO T€PMETHU3ALNIO COEANHUTEIbHON MY (THL

[0056] Kak nokaszano Ha ¢ur. 3a, pe3pda 510 Hunmens coenuaeHa ¢ pe3pdoit 520 My sl
C HOMHUHAJIBHOH KOHYCHOCTBIO pPe€3b0, KOTOpasl [aeT MHHUMAJIbHBbIC HANPSDKEHHS BIAAWH U
BepwnH npoduis pe3pObl. MUHNMaNbHbIE HANPSDKEHUs! BIAJUH M BEPIIUH MPOdUist pe3bOb
MO>KHO BHJIETh Ha rOJIOBHOM y4acTke 410 pe3pObl 510 Hummest, Kak MoKa3aHo ¢ yBEJIUYEHUEM Ha
¢ur. 4a. 3areneHne BOKPYT nepBoro Butka 602 pe3pObl HUMIENs, BTOPOro BUTka 604 pe3pObl
HUMIEIST W TPeTbero BUTKa 606 pe3pObl HUIIENsT HE3HAYMTENbHO TEMHEE 3aTEHEHHUS BOKPYT
MIPOTUBOMOJIOKHOTO KOHIA pe3bObl 510 Hummens. Otmedaem, uto ¢acka 600 He cumrTaercs
pe3p00it HUIIeNs sl JAaHHOTO aHAJIN3A.

[0057] Kax nokaszano Ha ¢wur. 3b, pe3pda 530 Hunmnens coequHeHa ¢ pe3pooit 540 My sl
CO CMEIIEHHOW KOHYCHOCTBIO, YTO 1a€T YBEJINUEHHbIE HANPSKEHUS BIIQAWH U BEPIIUH IpoQuis
pe3bObl. YBeTUUeHHOE HANpPsUKeHUE s BIIAJAWH U BEpIIMH NpoduiIst pe3bObl MOXKHO BUIETh Ha
rojoBHOM yuacTke 420 pe3pObl 530 Hummens, Kak IOKa3aHO ¢ yBenuueHueM Ha ¢ur. 4b.
3aTeHeHue BOKPYT MEpBOro BUTKa 612 pe3pObl HUMNMENS MOKA3aHO HAMHOIO TEMHEE BOKPYT
nepBOro BUTKa 012 pe3pObl HUMIENS, YTO YKa3bIBAET YBEJIHMUSHHOE HANPSIKEHUE B CPABHEHUH C
nepBbIM BUTKOM 602 pe3bObl HHUMNIENsT HOMUHAJIBHON KOHYCHOCTH. HampsbkeHue aiist BTOporo
BUTKA 614 pe3pObl HUNTIENST ¥ TPETHEero BUTKA 016 pe3bObl HUIIENs MOKA3bIBAET Y MEHBIIAOIIEECs]
HaIpspKeHHe B TIOCJIEAYIOIUX BUTKAX Pe3bObl HUMIIENs, HO HAaNPsDKEHHE BCe elle OCTaeTcst boee
BBICOKHM, Y€M HalpspKeHHe BUTKOB pe3bObl, COOTBETCTBYIOLIMX HOMUHAIIBHOM KOHycHOCTH. Kak
u 11st ur. 3a, packa 610 He cuuTaeTCs BUTKOM pe3bObl HUMIENS ISl JAHHOTO aHAJIH3A.

[0058] Kak moka3aHo Ha ¢wur. 3¢ pe3bba 550 Hunmnens coequHeHa ¢ pe3pdoit 560 my bl
CO CMEIIEHHOH KOHYCHOCTBIO, TaKXe C KOHLIEHTPUPOBAHHOW OOKOBOW Harpy3kOil Ha TMEepBbIX
HECKOJIbKUX BHTKaX Pe3bObl HUMIENsI, YTO JAeT 3HAYMTEbHO YBEJIMYEHHOE HATPSIKEHHE Ha
BIaJuHe NPoduIst U BepuInHe Npod s pe3bd B CPABHEHUU C TOJIBKO CMELIEHHON KOHYCHOCTBIO.
VYBenu4eHHOe HANpsDKEHUe Ha BIaguHe mpoduis U BepmrHe npoduist pe3b0 MOKHO BHIETh HA
rojioBHOM yuacTtke 430 pe3pObl 550 Hummess, Kak TNMOKa3aHO C yBeJIMYeHHEeM Ha ¢ur. 4c.
3areHeHre BOKPYT MEPBOro BUTKA 622 pe3bObl HUMIENS MOKA3bIBAET BBICOKYIO KOHLEHTPALIUIO
HanpsDKEHHE Ha OOKaxX TMepBOro BUTKA 622 pe3bObl Hummens. JlaHHAsi BbICOKAsh KOHIEHTPAIUs
HATPSKEHUS] TAK)KE TIPUCYTCTBYET BO BTOPOM BUTKE 024 pe3bObl HUIIIENS, TPEThEM BUTKE 026
pe3bObl HUTITENST U TOCJIEAYIOLINX BUTKAX Pe3b0Obl HUMIMIENS, XOTs HANPSDKEHHE YMEHBINASTCS B
KQXJIOM CJIEIYIOIEM BUTKE pe3bObl HUMIMENS MOCiIe MepBOro BUTKa 622 pe3pObl Hummess. Kak
TaK)Ke TMOKa3aHO Ha (ur. 3¢, HaNpsDKEHWE B WHAWBUAYAIbHBIX BUTKAX Pe3bObl HHIIENS HA
rOJIOBHOM y4acTke 430 3HAQUMUTENbHO BbIIE HAMPSDKEHHUS B WHAWBUAYAIbHBIX BUTKAX Pe3bObBI
HUTITENS Ha 3alHeM KOHIle pe3bObl 550 nunmens. Kak u Ha ¢ur. 3a u 3b, dacka 620 He cunraercs
BUTKOM Pe3b0bl HUMITIENS TSl JAHHOTO aHAJIH3A.

[0059] I'padukm aHamM3a METOIOM KOHEUHBIX 3JIEMEHTOB Ha (DUT. S TTOKA3bIBAKOT CPEIHUE
KOHTAKTHBIE HANPsDKEHUs Ha paboueli CTOPOHe, 3aBOASIIEH CTOPOHE U BIIaJUHE PO pe3bObI
HUMIENS U pe3bOOBBIX COEAMHEHUH TPEX OTIIMYAOIIUXCS THIIOB, IIOKA3aHHBIX Ha ¢ur. 3a-3¢ u
4a-4c nmns pasNUYHBIX 3JIEMEHTOB pe3bObl. AHAIN3 METOJOM KOHEYHBIX 3JIEMEHTOB

JIEMOHCTPHUPYET yJIyULIeHNE B KOHTAKTHOM HaINpPsDKEHUU B paboUeil CTOpOHE, 3aBOASAIIEH CTOPOHE
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U BIIAIMHAX W/WJIN BEPLIMHAX MPO(UIs pe3b0bl IPU BBEACHUN CMEIEHHON KOHYCHOCTH U KJIMHA
CMeIlleHHs. YIIyullleHHe B KOHTAKTHOM HANpsDKEHUH HAINPSIMYKO CBS3aHO C  YyJy4YIIEHHEM
repMeTH3NPYIOLIeH CIOCOOHOCTH pe3bObl.

[0060] TpyOuble cekunu U pe3bOOBbIE TPYOHBIE COENMHEHHSI HACTOSIIEr0 N300pETeHUs
MO>KHO BBITIOJIHSATh U3 MOAXOSIINX MaTepPHANIOB, U3BECTHBIX CIIELUAINCTAM B JAHHOH 00JacTu
TexHukH. Hampumep, TpyOHble CEKIMHM W COEOUHEHHUS MOTYT YJOBJIETBOPSATH TPeOOBAHUSIM
crangapros National Association of Corrosion Engineers (NACE), u MoryT comep:kaTb CTOHKHE
Kk kopposuu cruasbl (CRA). OObrunbiMu mpuMepamu CRA SBISIOTCS HepiKaBeroIlas CTab,
ayCTEHUTHAasl CTajb, BBICOKOJIETMPOBAHHAs AyCTEHWTHAs CTajlb, MapTEHCUTHas CTajb, CTajb
IUCTIEPCUOHHOTO TBEpAEHUs, AByX(as3Hast ctanb, (pepputHas craib, noausuHWwiIxiIopun (I1BX),
NOJIMMEPHbIE MaTepuabl 11 TpyO W/unu 1.1

[0061] IIpu uCTIONB30BAHUU B JAHHOM JIOKYMEHTE “BKJIHOYAOLIUN, “3aKIIOYAOLIINN U
T.II. TEPMUHBI TOHUMAIOTCA B KOHTEKCTE NAHHOW 3asBKU, KAK CHHOHMMBI C “‘conepskauuil’ u
MO3TOMY AOIYCKAOT MONPABKU U HE UCKIIFOYAKOT MPUCYTCTBUSI JOMOJHUTENbHBIX HE ONUCAHHBIX
WIN HE IPOTHBOIOCTABJIEHHBIX 3JIEMEHTOB, MaTepuayio, (a3 wiu 3tanoB crnocoda. I[lpu
HCIIOJIb30BAHNUU B JAHHOM JOKYMEHTE “COCTOSIIIMI~ TMOHHUMAETCS B KOHTEKCTE JAaHHOU 3asiBKH,
KaK MCKIIFOUAIOIIUI MPUCYTCTBUE TIOOOT0 HE YKA3aHHOT'O 3JIEMEHTa, MaTepuaa, Gpa3bl UM 3Tana
criocoba. I1pu 1Ccronp30BaHNM B JAHHOM JIOKYMEHTE, “COCTOSIIUH 1O CYINECTBY U3~ ITOHUMAETCSI
B KOHTEKCT€ JaHHOW 3asBKU, KaK COAEP KAIIUH yKa3aHHbIE 3JIEMEHTBI, MaTepualbl, (Gasbl, WIH
3Tambl €nocoda, rae NPUMEHHMO, U TaKKe COAep Kallui JIFoOble He YKa3aHHBIE 3JIEMEHTH,
MaTepHabl, (ha3bl WK HTAIbI CIOCO0A, 3HAUUTENLHO HE BIIUSIFOIINE HA 0a30BbIe WIIM HOBATOPCKUE
OTJIMYUST M300pETEeHUSI.

[0062] HeB3upast Ha TO, 4TO OOJIACTH YUCIOBBIX 3HAYEHUH U MAPAMETPHI, BBICTPANBAIOIIIHE
IMHUPOKUH 00BeM U300pETeHUs], SBISFOTCS — ANMMPOKCUMALMSMH, YHCJIOBBIE BEJIMYMHBI,
NPUBEACHHbIC B KOHKPETHBIX MPUMEPAX, JAaHbI MO BO3MOKHOCTH TOYHBbIMHU. JIroOasi uucioBas
BEJIMYMHA, BMECTE C TEM, €CTECTBEHHO COAEPKHUT HEKOTOPBIE OIIUOKH, 00S3aTEIBHO SBIISFOIIHECS
PEe3yJIbTaTOM CTAaHAAPTHBIX BapUaLUi B COOTBETCTBYIOIIUX U3MEPEHUSAX MPU TECTUPOBAHUM.

[0063] Takke MOHATHO 4YTO JitoOasi 0OJACTh YUCIOBBIX 3HAYEHUMN, YKa3aHHAs B JaHHOM
IOKYMEHTE, COIEPKUT BCe MmonodiacTu, OTHocsmmecs K HedW. Hampumep, obmacte “1-107
COZIEPKHUT BCe MOMOOJACTH MeKIy (U Comepskallue) yKa3aHHOW MUHUMAJIbHON BeTHMYUHOU 1 U
YKa3aHHON MakCUMaJIbHOM Beqn4unuHOU 10, TO €CTh, UMEIOLIIMEe MUHUMAJIBHYIO BEJINUUHY PABHYIO
v Oonblre | 1 MAaKCUMAITBHYIO BEJIMYHHY PaBHYIO WK MeHbLe 10.

[0064] B nanHOI 3asBKE€ MPUMEHEHHWE E€IWHCTBEHHOTO 4YHCIA TOIPa3yMEBAaeT
MHOKECTBEHHOE YHCIIO U HA00OPOT, €CITM HHOE CIeLHAIbHO He yKa3aHo. B nomnonHeHune, B TaHHON
3asiBKE MPUMEHEHHE “MII~ O3HA4aeT “W/WiK’, €CJIM HHOE CTIIELIMAIbHO HE YKa3aHO, JaXKe MPH TOM,
91O “n/Miau’ MOXKET OBbITh B MPAMOi (popMe MPUMEHEHO B HEKOTOPBIX clydasix. B naHHOH 3asBKe
u rnpuiaraeMoil (Gopmyse H300peTeHHsT €IUHCTBEHHOE YHCIO CONEPKUT MHOXKECTBEHHBIE
OOBEKTBI CCUTKH, €CJIM TOYHO U OHO3HAYHO HET OrPAHMYEHHS OJHUM OOBEKTOM.

[0065] XoTs1 yaCcTHBIE BapUAHTBI OCYIIECTBICHUS] TAHHOTO N300PETeHHsI OMHCAHBI BhIIIE

AJIL WIUIFOCTpaluu, CICHUAIUCTyY B I[aHHOfI 00JIACTH TEXHHUKHU SICHO, 4YTO MHOI'OYHCJICHHBIC
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BapHALIUH JIETaJieil HACTOSIIEro H300PETEHHSI MOJKHO MTPOU3BOANUTE 0€3 0TXOAa OT H300PETEeHNSI.
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®OPMYJIA U3OBPETEHUSA

1. Pe3pb0BOE coenrHEeHME, CoAepIKaliee:

NEePBbIA TPyOUaThIi KOMIIOHEHT, COAEPIKAINUI IO MEHbINEH Mepe OHY pe3b0y HHUMIEIs,
IPOXOIAIIYIO B TeJIMKONUAATbEHOM HAIPaBJIEHUH BOKPYT IIEPBOro TPyO4aTOro KOMIIOHEHTA BIIOJb
NPONOJIBHOW OCH OT TMepeaHel NOBEPXHOCTH MepBOro TPpyOUaToro KOMIIOHEHTA K 3aaHed
MOBEPXHOCTH TEPBOr0 TPyOUATOr0 KOMIIOHEHTA, MPOTHBOIOJOKHON IMepenHell MOBEPXHOCTH
NEePBOTo TPyOUATOro KOMIIOHEHTA, 1

BTOPOH TpyOUaThlii KOMIIOHEHT, COAEPIKALINI MO0 MEHbIIEH Mepe OfHy pe3bdy My(QTbl,
NPOXOIAIIYIO B FeTMKOUIAIBHOM HaNPaBJIEHUH BOKPYT BTOPOrO TPyO4aTOro KOMIIOHEHTA BJIOJIb
NPONOJNIBHOW OCH OT TMepeaHeld MOBEPXHOCTH BTOPOro TPyO4yaTOro KOMITIOHEHTa K 3aaHel
MOBEPXHOCTH BTOPOrO TPyOUYaTOro KOMIIOHEHTA, MPOTHBOIOJIOXHOHN INepeqHed MOBEPXHOCTH
BTOPOro TPyO4YAaTOro KOMITIOHEHTA, U BBINOJHEHHBI M PACIOJIOKEHHBIH C BO3MOXKHOCTBIO
COEZIMHEHUS C MEPBBIM TPyOUaThIM KOMIIOHEHTOM;

IIPY 3TOM IO MEHbIIEi Mepe OJUH BUTOK Pe3bObI HUTIIEIS SIBJISETCS KOHUYECKUM C YTIIOM
KOHYCHOCTH HUIIENs Ha Y4YacTKe IepBOro TPyOUaTOro KOMIIOHEHTa MEXAy IepeaHeit
HIOBEPXHOCTBIO IIEPBOIO TPYOUATOr0 KOMIOHEHTA U 33HEH MOBEPXHOCTHIO IIEPBOr0 TPyOUaTOro
KOMITOHEHTA,

IIPU 3TOM I10 MEHbLIEH Mepe OJUH BUTOK Pe3bObl My(ThI SBJISETCSI KOHUYECKHM C YTIJIOM
KOHYCHOCTH My(Tbl Ha y4YacTKe BTOPOrO TpPyO4aTOro KOMIIOHEHTa MEXAy IepeaHei
HIOBEPXHOCTHIO BTOPOTO TPyOUATOro KOMIIOHEHTA U 33 JHEeH MOBEPXHOCTHIO BTOPOTO TPyOUaTOro
KOMITOHEHTa,

IIPU 3TOM yTOJI KOHYCHOCTH MY (ThI OTJIMYAETCs OT yTIJIa KOHYCHOCTH HHIIIIEJIS,

NPU 5TOM LIMPUHA BEPIIUHBI TPOQHIIS IO MEHBLIEH Mepe OJJHOTO BUTKA Pe3bObl HHUIIIES
u3MeHsIeTcss ¢ KO3 (PHULMEeHTOM M3MEHEeHHs IUPHUHBI BEPIIMHBI MPOQUIs pe3bObl HHUIIENS 110
MEHbILEH Mepe Ha y4aCTKe M0 MEHbLIEH Mepe OTHOTO BUTKA Pe3bObl HUMIIENS MEKAY HAYaJIOM 110
MEHbIIEH Mepe OJHOTO BHTKA Pe3bObl HHIMENS U KOHLIOM IO MEHbLIEH Mepe OJHOTO BUTKA
pe3bObl HUTITIEJIS,

IPU 5TOM LIMPUHA BIAJAWHBI TPOQIIISA MO0 MEHbIIEH Mepe OTHOTO BHTKA Pe3bObI My(ThI
u3MeHsieTcss ¢ Ko3(ppuLreHTOM M3MEHEHUs] MIMPUHBI BIAAWHBI NMPOQMIs pe3bObl My(pThI 1O
MEHbIIEH Mepe Ha y4acTKe 10 MEHbLIEH Mepe OTHOTO BUTKA Pe3bObl MyPThI MEKAY HAUAJIOM I10
MEHBIIEH Mepe OAHOTO BUTKA Pe3bObI My (PThI M KOHLIOM IO MEHBLIECH Mepe OHOTO BUTKA PE3bObI
My T, 1

npu 3TOM KO3(GQUIMEHT HM3MEHEHHs] IIHPHHBI BIAAWHBI Tpoduiss pe3pObl My(QThI
oTanyaercs ot ko3 duurenTa n3MeHeH!sI IUPUHBI BEPIIUHBI PO U pe3bObI HUTIIEIISL.

2. Pe3p0oBOe coenuHeHHe 1O M. 1, B KOTOPOM yToJl KOHYCHOCTH HUIIIENS 10 MEHbIIEH
Mepe Ha 2° MEHbLIE yria KOHYCHOCTH MYy (TBI.

3. Pe3pOoBoe coenuHeHne MO M. 1, B KOTOPOM Yrojl KOHYCHOCTH HUMIIENSI 110 MEHbLIECH
Mepe Ha 1° MeHblIIe yria KOHyCHOCTH MY (TBI.

4. Pe3pOoBoe coemuHeHHe MO 1. 1, B KOTOPOM KO3((GUIMEHT M3MEHEHHs IIHPHUHBI

BIaAUHbl npodpunist pe3pObl Mo MeHbinel Mepe Ha 10% Oombine ko3dduLMEeHTa H3MEHEHHUs
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IIMPHUHBI HUTITIEIIS.

5. Pe3pboBoe coemmHeHue mo M. 1, B KOTOPOM KO3(PQPUIMEHT WU3MEHEHHs LIHPUHBI
BIAAUHBI Npouist pe3bObl 1Mo MeHblneld Mepe Ha 5% Oompine ko3pQHUIMEHTa H3MEHEHHUS
IIMPHUHBI HUATITIEIIS.

6. Pe3pOoBOe coenuHeHne 1o m. 1, B KOTOPOM IIMPHHA BEPIIUHBI MPO(UIIS IO MEHbLIEH
Mepe OHOTO BUTKA Pe3bObl HUIIENS HAa KOHLIE [T0 MEHBLIEH Mepe OTHOTO BUTKA PE3bObI HUMITIEIS
BIIBO€ MEHbIIIEe LINPUHBI BEPIIMHBI PO IO MEHbIIEH Mepe OJJHOrO BUTKA Pe3bObl HUTIIENS B
HauaJje Mo MeHbIIel Mepe OTHOrO BUTKA Pe3bObI HUIIIEIS.

7. Pe3pOoBoe coenmHeHue mo m. 1, B KOTOPOM KO3(GQUIMEHT HU3MEHEHHs IIHPUHBI
BIIAAUHBI Npoduis pe3pObl Oonbine KO3(QPHUIMEHTa U3MEHEHHs IIUPUHBI BEPIIUHBI IMPOQHIIL
pe3bOBbL.

8. Pe3pboBOe coennHeHne no 1. 1, B KOTOPOM yrojl KOHYCHOCTH HUIIMEJNS MEHBbIIE yIa
KOHYCHOCTH MY (THI.

9. Pe3nOoBoe coemmHeHHe mo M. 1, B KOTOPOM pe3b0OBOE COEOUHEHHE COAEPIKUT
YIUIOTHSIIOLIMH 3JIEMEHT MEeTaJlI-MeTaJLl.

10. Tpy0a ¢ pe3bboii, compepskarmasi:

NepPBBIil KOHELl, COAEPIKAIUi 10 MEHbIIEH Mepe OHY pe3b0y HMITENs, MPOXOASIIYIO B
reJIMKOUAIbHOM HAalpaBJIeHUH BOKPYT MEPBOrO KOHLIA BAOJb MPOAOJBHOM OCH OT mIepenHei
MOBEPXHOCTU IIEPBOr0 KOHIA K 3aJHEN IIOBEPXHOCTU IEPBOrO KOHIA, MPOTHBOIOJOXKHOMN
nepeaHel MOBEPXHOCTH MEPBOr0 KOHLIA,

IIPU 5TOM MO MEHBLIEH Mepe OIMH BUTOK pe3bObl HUTIIEIS SIBJISIETCSI KOHUUECKUM C YTJIOM
KOHYCHOCTH HHIIIENS Ha yYacTKe MEPBOTO KOHIA MEXIy MepenHell MOBEPXHOCTHIO IMEPBOro
KOHIIA U 3a/IHEH MOBEPXHOCTHIO MEPBOrO KOHLIA,

NIPY 5TOM LIMPUHA BEPIIUHBI TPOQHIIS IO MEHBLIEH Mepe OJJHOTO BUTKA Pe3bObl HHUIIIENS
u3MeHsIeTcs ¢ KO3 (PHULMEHTOM M3MEHEeHHs IHUPHUHBI BEPIIMHBI NMPOQUIIs pe3bObl HHUIIENS 110
MEHbILEH Mepe Ha y4aCTKe [0 MEHbLIEH Mepe OTHOTO BUTKA Pe3bObl HUMIIENSI MEKAY HAYaJIOM 110
MEHbBIIEH Mepe OJHOTO BHTKA Pe3bObl HHIMENS W KOHLIOM IO MEHbLIEH Mepe OJHOTO BUTKA
pe3bObl HUTITIEJIS,

IPU 3TOM TEPBBIA KOHEN BBINOJHEH M PACIONOXKEH C BO3MOJKHOCTBIO COCIUHEHHUS C
BTOPBIM KOHLIOM BTOPOM TPYOBbI, TP 3TOM BTOPOI KOHEI] CONEPIKUT:

10 MEHbILIEH Mepe OfHYy pe3b0y My(ThI, MPOXOASIIYIO B FeIMKOMIAIBHOM HAIPABIEHIH
BOKpPYT BTOPOTrO KOHIA BAOJb MPOAOJIHOW OCH OT MepenHeil MOBEPXHOCTH BTOPOrO KOHLA K
3aHeH MOBEPXHOCTH BTOPOrO KOHLA, IPOTHUBOIOJOXKHON NEpeIHENd MNOBEPXHOCTU BTOPOrO
KOHIIA, ¥ BBITIOJIHEHHYIO U PACIOJIOKEHHYIO C BO3SMOYKHOCTBIO COEIMHEHHS C TIEPBBIM KOHIIOM,;

IPU 3TOM IO MEHBIIEH Mepe OMH BUTOK Pe3bObl My(THI SIBJIAETCS] KOHMYECKUM C YTJIOM
KOHYCHOCTH My(THI Ha y4acTKe BTOPOTO KOHIIA MEXY MepeaHel MOBEPXHOCTHIO BTOPOro KOHLIA
U 3a/1HEH MOBEPXHOCTHIO BTOPOT'O KOHIIA,

IIPU 3TOM yTOJI KOHYCHOCTH MY (THI OTJINYAETCSI OT yTIJIa KOHYCHOCTH HUIIIIEJS,

IPY 5TOM LIMPUHA BIAJAWHBI NPOQUIISA O MEHbIIEH Mepe OTHOTO BHTKA Pe3bObI My(ThI

u3MeHsieTcs ¢ K03 (PULUHUEeHTOM M3MEHEHUs IHUPHUHBI BIAAUHBI MPO(UIIS IO MEHbIIEH Mepe Ha
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y4acTke pe3bObl My(Thl MeXAy HAdajJoM MO MEHbIIEeH Mepe OJHOTO BUTKA Pe3bObl My(ThI U
KOHIIOM I10 MEHBIIeH Mepe OTHOTO BUTKA Pe3bObI My(PTHI, U

npu 3TOM KO3(GQUIMEHT HM3MEHEHWs] INMPHHBI BIAAWHBI Tpoduist pe3pObl My(QThI
oTan4aeTcs ot ko3 duumenTa n3MeHeHNsl IMUPUHBI BEPIIUHBI PO IS Pe3bObI HUMITEIISL.

11. Tpyba ¢ pe3pboii mo m. 10, B koTOpo# Tpyda ¢ pe3pOoil TOMOJHUTEBHO COAEPIKUT
IPOTHBOMOJIOKHBIN KOHEII, PaCIONIOKEHHbIH MPOTHUBOIIOIOKHO NEPBOMY KOHLLY;

IPU 3TOM TIPOTHUBOIMOJOXKHBIM KOHEI CONEPKUT IO MEHbIIeH Mepe OIWH BHUTOK
NPOTHBOMNOJIOXKHON pPe3bObl My(Thl, MPOXOIAIINHA B TEIMKOUAATIBHOM HAIPAaBICHUU BOKPYT
MIPOTHUBOIOJIOKHOIO KOHLIA BAOJb NPOAOJBHOM OCH OT NPOTHUBOIOJIOXKHOM MepeaHen
MOBEPXHOCTHU K MNepeAHel MOBEPXHOCTU MEPBOro KOHIA M BBIMIOJHEHHBIH U PACIOIOXKEHHBINA €
BO3MOYKHOCTBIO COEIMHEHHS C TIEPBBIM KOHIIOM,;

IPU 3TOM IO MEHbIIEH Mepe OJUH BUTOK NPOTHBOIOJOKHONW pe3bObl My(ThI SBISETCS
KOHMYECKUM C TPOTUBOIOJIOXKHBIM YIJIOM KOHYCHOCTH My(Thl Ha Y4acTKe MPOTHBOIOJIOKHOTO
KOHIIAa MEXy NepeaHel MOBEPXHOCThIO MPOTUBOMOJIOXKHOIO KOHIA M MepenHel MOBEPXHOCTH
NEPBOTO KOHIIA,

IIPY 5TOM HPOTHBOIOJIOXKHBIN YTOJl KOHYCHOCTH MY (TBI OTIIMYAETCS OT YIJia KOHYCHOCTH
HUIIIEJS,

IpU 3TOM IIMPHUHA BHAJUHBI MPO(HIS MO MEHbIIEH Mepe OTHOTrO MPOTHUBOIOJIOKHOTO
BUTKA pe3bObl My(Thl M3MEHSETCs ¢ KO3 (PUIIMEHTOM M3MEHEeHMS IHUPUHBI BIAIHHbI MPOQUIIS
IPOTHBOIIOJIOKHOTO BUTKA Pe3bObl IO MEHbIIEH Mepe Ha y4acTKe MO MEHbIIEeH Mepe OZHOro
NPOTHBOMOJIOXKHOIO BHUTKA pPe3bObl My(pThl MEXAy HA4YaJOM IO MEHbLIeH Mepe OXHOro
NPOTHBOMNOJIOXKHOTO BUTKA pe3bObl My(ThI M KOHIOM 1O MeEHbIIEH Mepe OTHOro
MPOTHBOIOJIOKHOTO BUTKA Pe3b0bl My P ThI, U

npu 3TOM KO3((UIMEHT M3MEHEHUs] LIIMPUHBI BNAAWHBI PO MPOTHUBOMOIOKHON
pe3bObI My ThI OTIIMHAETCST OT KO3 (UIIEHTa U3MEHEHHSI ITUPUHBI BEPIIUHBI TPO(UIIS pe3bObI
HUTIITEJIS.

12. Pe3pboBOE coemuHenue 1o 1. 10, B KOTOPOM Yrojl KOHYCHOCTH HUMIIENS IO MEHbIIEH
Mepe Ha 2° MEHbLIE yria KOHyCHOCTH MYy (TBI.

13. Pe3pboBOE coemuHenue 1o 1. 10, B KOTOPOM Yrojl KOHYCHOCTH HUMIIENS TI0 MEHbIIEH
Mepe Ha 1° MeHblIIe yria KOHyCHOCTH My (TBI.

14. Pe3pboBoe coenuHenne mo m. 10, B koTopoM KO3(D(PHUIMEHT M3MEHEHUs IIHPHUHBI
BIaguHbBI Tpoduist pe3bObl My T IO MeHbInel Mepe Ha 10% Oonbine ko3d duimeHTa N3MEeHEHUS
IIMPHUHBI BEPIIUHBI PO pe3bObI HUTIIIEIIS.

15. Pe3pboBoe coenunenne mo m. 10, B koTopoM KO3()(PHULIMEHT M3MEHEHUs! IIHPHUHBI
BITAAUHBI PO MIIST pe3b0bI My ThI IO MEHbIIeH Mepe Ha 5% Oounbine ko3 puienTa n3MeHeHUs
IIMPHUHBI BEPIIUHBI PO pe3bObI HUTIIIEIIS.

16. Pe3pboBoe coenurenue mo 1. 10, B KOTOpOM IHUPHHA BEPIIUHBI TPO(HIIS M0 MEHbIIEH
Mepe OTHOTO BUTKA Pe3bObl HUTITIENS HAa KOHLIE [T0 MEHBIIEH Mepe OTHOTO BUTKA Pe3bObI HUTITIEIS
BIBOE MEHbIIIE LIMPUHBI BEPIIMHBI PO IO MEHbIIEH Mepe OJJHOTO BUTKA Pe3bObl HUTIIENS B

HadJaJie 10 MEHbIIEH MEPE OAHOTO BUTKA p63b6bl HUIIIICIIA.
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17. Pe3pboBoe coenuHerne mo m. 10, B koTopoM KO3()(PHLIMEHT M3MEHEHUs IIHPUHBI
BIIAAUHBI NTpodmiIst pe3pObl Oonbine KO3 PHUIMEHTa U3MEHEHHs IIUPUHBI BEPIIUHBI TPOQHIIL
pe3bOBbL.

18. Pe3pOoBOe coennnenue no n. 10, B KOTOPOM yIrojl KOHYCHOCTH HHUIIIENSI MEHbLIE yTJia
KOHYCHOCTH MY (TBI.

19. Pe3sboBoe coenunenue mo m. 10, B KOTOPOM pe3b0OBOE COENUHEHUE COHEPIKUT
YIUIOTHSIFOLIIMH 3JIEMEHT MEeTaJUI-MeTaJLl.

20. Tpyba c pe3pdoH, comepxammas:

NEepPBbI KOHeL, COAEp)KaLIUi IO MeEHbIIeH Mepe OAWH BHUTOK pe3bObl My(ThI,
NPOXONAIINH B IeMKOUAATIBHOM HAIPABICHUH BOKPYT MEPBOrO KOHLIA BAOJb IMPOIOJIBHONW OCH
OT TepenHel TOBEPXHOCTH IMEPBOr0 KOHI@ K 3aJHEll IOBEPXHOCTH IEPBOro KOHIIA,
IIPOTUBOIIOJIOKHON NEPEIHEN MOBEPXHOCTH NEPBOrO KOHLIA,

IPU 3TOM IO MEHbIIEH Mepe OIMH BUTOK pe3bObl My(PTHI SIBJIAETCS] KOHMYECKUM C YIJIOM
KOHYCHOCTH MY(ThI Ha y4acTKe NIEPBOro KOHIA MEXY NepeaHel MOBEPXHOCTBIO MIEPBOro KOHLA
U 3aJIHel MOBEPXHOCTBIO NEPBOr0 KOHLIA,

IIPY HTOM LIMPHHA BIIAJUHBI [T0 MEHBIIEH Mepe OTHOTO BUTKA Pe3bObI My ThI U3MEHSETCS
¢ K03 PULNEHTOM U3MEHEHUS UPUHBI BIAJUHBI TPOG U pe3bObI [0 MEHbIIEH Mepe Ha Y4aCTKe
IO MEHbIIEeH Mepe OIHOIO BUTKA pe3bObl My(Thl MEXAY HAYAJIOM IO MEHbIIEH Mepe OIHOrO
BUTKA Pe3bObI My(PThI U KOHIIOM 1O MEHbIIEH Mepe OJJHOrO BUTKA Pe3bObl My (THI,

IIPU 5TOM MEPBbIH KOHELl BBIMOJHEH U PACIOJNOXEH C BO3MOMKHOCTBIO COEJUHEHHUs C
BTOPBIM KOHLIOM BTOPO# TPYOBbI, IPU 3TOM BTOPOIl KOHEL] CONEPIKUT:

MO MEHbIIEeH Mepe OJWH BUTOK pe3bObl HUMIENs, MPOXOMSIUN B TeUKOHIAIbHOM
HATpaBJIEHUH BOKPYT BTOPOTrO KOHIIA BJOJIb MPOAOJIBHOM OCH OT MepeaHel MOBEPXHOCTH BTOPOTO
KOHLIA K 3a7HEH MOBEPXHOCTH BTOPOrO KOHLA, MPOTHUBOIOJIOXKHOW MNEpPEeAHEl MOBEPXHOCTU
BTOPOTO KOHIIA, U BBIMOJIHEHHBIH U PACIIOJIOKEHHBIH ¢ BO3MOXXHOCTBEO COSAMHEHUsI C MEePBBbIM
KOHILIOM,;

IIPU 5TOM IO MEHBLIEH Mepe OIMH BUTOK Pe3bObl HUTIIEIIS SIBJISIETCSI KOHUUECKUM C YTJIOM
KOHYCHOCTH HHINIIEN HAa Y4YacTKe BTOPOTO KOHIIA MEXIy MNepeaHel MOBEPXHOCTBIO BTOPOTO
KOHIIA U 3a/IHEH TIOBEPXHOCTHIO BTOPOT'O KOHIIA,

IIPU 3TOM yTOJI KOHYCHOCTH HUMIENS OTJIMYAETCS OT YIJla KOHYCHOCTH MY (ThI;

NPY 3TOM LIMPHHA BEPIIUHBI TPOQHIIS IO MEHBLIEH Mepe OJJHOTO BUTKA Pe3bObl HUITIIEIS
u3MeHsieTcss ¢ K03(h(PHULUMEHTOM M3MEHEeHHs IHUPHUHBI BEPIIMHBI NMPOQUIIS pe3bObl HUIIENS 110
MEHbIIEH Mepe Ha y4acTKe [0 MEHbLIEH Mepe OTHOTO BUTKA Pe3bObI HUMITENS MEKAY HAYaJIOM 110
MEHbBIIEH Mepe OFHOTO BHTKA Pe3bObl HUIMIENS W KOHLIOM IO MEHbLIEH Mepe OJHOrO BUTKA
pe3bObl HUTITIEJIS, U

npu 3TOM KO3(PPHUIMEHT M3MEHEHUS MIHMPUHBI BEPIIMHBI NPOQHIS pe3bObl HHIIIENS
oTanyaercs ot ko3 uureHTa n3MeHeHNs1 IMUPHHBI BIIATUHBI TPOGUIIS pe3b0bI My THI.

21. Tpyba ¢ pe3pboit mo m. 20, B KOTOpoi TpyOa ¢ pe3bOOoil TOMOJHUTENBHO COAEPIKUT
MPOTHBOMOJIOKHBIN KOHEII, PaCIOIOKEHHbII MPOTHUBOIIOJIOKHO MEPBOMY KOHLLY;

npu 3TOM HpOTPIBOHOJ'IO)KHbeI KOHELl COACPKUT IO MEHBIIIEN MEpPE OAMH BHTOK
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MPOTHBOMOJIOXKHON pe3bObl HUIMENS, MPOXOAALINA B TEIMKOHUAAIBHOM HANPABJICHUH BOKPYT
MPOTHUBOIOJIOKHOIO KOHLIA BIOJb NPOAOJBHOM OCH OT NPOTHUBOIOJIOXKHOM NepeaHen
MOBEPXHOCTHU K TMepeaHel MOBEPXHOCTH MEPBOTO KOHIA M BBIMIOJHEHHBIH U PACTIONOKEHHBINA C
BO3MOYKHOCTBIO COEIMHEHHS C TIEPBBIM KOHIIOM,;

IIPY 3TOM T10 MEHbIIEH Mepe OAMH BHUTOK NMPOTHUBOIIOJIOKHONW Pe3bObl HUMIIENS SIBISIETCS
KOHMYECKUM C TIPOTUBOTIOJIOKHBIM YTJIOM KOHY CHOCTH HUMIENSI HA Y4aCTKE MPOTHBOIOIOKHOTO
KOHIIa MEKAY MepeaHel MOBEPXHOCTHIO MPOTUBOIIOIIOKHOIO KOHLIA U MEePeIHEN MOBEPXHOCTHIO
NEPBOTO KOHIIA,

OpU 3TOM NPOTHBOMNOJOXHBI YroJl KOHYCHOCTH HHUMIENS OTJIMYAaeTcss OT yIja
KOHYCHOCTH MY (TBI,

IPU 3TOM LIMPUHA BEPLIMHBI NPOQHIISA MO MEHbLIEH Mepe OJHOrO MPOTHBOIOJIOKHOTO
BUTKA Pe3bObI HUTITIENSI I3MEHSIETCSI ¢ KO3((HULINEHTOM U3MEHEHHSI [TUPUHBI BEPLINHBI TPOQUIIS
IPOTHBOIOJIOKHOIO BUTKA pe3bObl HUMIENS 110 MEHbLIEH Mepe Ha y4acTKe 10 MEHbIIeH mepe
OZTHOTO TIPOTUBOIIOJIOKHOTO BUTKA pe3b0a HUIIEJNST MEKAY HAuaJIOM IO MEHbIIEH Mepe OIHOro
IPOTHBOIIOJIOKHOTO BUTKA Pe3bObI HUMIENS M KOHIIOM IO MEHbLIeH Mepe MPOTUBOMOJIOKHOIO
BUTKA Pe3bObl HUIITIEIIS;, U

npu 3TOM KO3((UIMEHT M3MEHEHUs! IIUPUHBI MPOTHUBONOJIOKHONH BEPIIMHBI TPOGUIIs
pe3bOBI HUIIEIs OTJIMYAeTCs OT KO3 UIMEeHTa U3MEHEHHS ITUPUHBI BIIAAUHBI TPOGUIIS pe3bObI
My QTBI.

22. Pe3pboBoe coenuHenue 1o 1. 20, B KOTOPOM Yrojl KOHYCHOCTH HUTMIIENS TI0 MEHbIIEH
Mepe Ha 2° MeHbLIE yriia KOHyCHOCTH My (ThI.

23. Pe3pboBoe coenuHenue 1o 1. 20, B KOTOPOM YroJl KOHYCHOCTH HUTIIIENS TI0 MEHbIIEH
Mepe Ha 1° MeHblIe yria KOHyCHOCTH My (ThI.

24. Pe3pboBoe coenuHeHue mo m. 20, B KOTOpOM KO3(D(HLMEHT M3MEHEHUs IIHPHUHBI
BIaguHbI IPoduis pe3bObl My hThI 110 MeHbInel Mepe Ha 10% Oonbiie ko3 duLueHTa H3MEHEHUS
IIMPHUHBI BEPIIUHBI TPOPUIIS pe3bObI HUMIIEIS.

25. Pe3pboBoe coenuHenue mo m. 20, B KOTOpOM KO3(D(HLMEHT M3MEHEHUs IIUPHUHBI
BIAUHBI PO U pe3b0bI MyPThI IO MEHbIIEH Mepe Ha 5% Oounblne ko3 puieHTa n3MeHEHUS
IIMPHUHBI BEPIIUHBI TPOPUIIS pe3bObI HUTIIIEIS.

26. Pe3pOoBoe coenuHenue 1o 1. 20, B KOTOPOM IIHPHHA BEPIIUHBI TPO(HIIS M0 MEHBILEH
Mepe OJHOrO BUTKA pe3bObl HUMIENs HAa KOHLE Pe3bObl HUMIMENS BABOE MEHbLIE LIHPUHBI
BEPLIMHBI NPOQHIISA MO MEHbIIEH Mepe OIHOrO BHTKA Pe3bObl HHUMIENS B Ha4dasle MO MEHBIIEH
Mepe OJHOTO BUTKA Pe3bObl HUTIIIEIIS.

27. Pe3pboBoe coenuHeHue 1o m. 20, B KOTOpOM KO3()(PHLMEHT M3MEHEHUs IIHPHUHBI
BMaguHbl Npoduiiss pe3bObl MydThl Oonbine KO3 PUIIMEHTa U3MEHEHUs] IIMPUHBI BEPLIMHBI
npoduIs pe3bObl HUMIIEIIS.

28. Pe3pboBoe coennHeHue 1o 1. 20, B KOTOPOM YIroJl KOHYCHOCTH HHUITIENST MEHbLIE yTJia
KOHYCHOCTH MY (TBI.

29. Pe3pboBoe coepmHeHue 1o M. 20, B KOTOPOM pPe3bOOBOE COENMHEHHE CONEPIKUT

y1'[J'IOTH§II-OH.IPII71 QJIEMECHT METAJJI-METAJIII.
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