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(57) M3o0perenne OTHOCUTCS K HUKJIOHY JUISl OT/IEICHUS TBEP/BIX YACTHUIl W/UTH MO MEHbIIEH Mepe OnHOi

JKUJIKOCTH OT TEKy4eH cpefsl, copepikameMy kopmyc (2, 3), BomyckHoe oTBepcTHe (6), mperHa3HaueHHOE
JUIsL BBEIICHUSI B Kopiryc (2, 3) Tekydel cpensl, conepikaiieii TBep/ple JYacTHIbl W/WIN YKA3aHHYIO I10
MEHBIIIEH Mepe OIHY JKUJIKOCThb, OTBepcTHE (4) Uil BBITYCKa TBEPIBIX YaCTUI| W/WIIM yKa3aHHOH IO
MEHBIIEH Mepe OIHOW JKUAKOCTH, MOTPYXHYIO TpyOy (12), mpeaHa3Haue€HHYIO UL BBITyCKa TEKydeu
cpexpl U3 Kopmyca (2, 3), u o MeHbIIeH Mepe ABe Hanpasistomue tonatku (10a, 10b). [eomeTpudeckas
¢dopma kaxnoi Hampasistomed nornarku (10a, 10b) nmeer mo MeHblneil mMepe Tpu KpoMku el, e2,
e3. bonee Toro, kaxkmas Hampapmstonias Jionarka (10a, 10b) HemocpenCcTBEHHO WU OMOCPEIOBAHHO
MpPHUKpEIUIeHa K Koprycy (2, 3) mo MeHbIIed Mepe OmHOW KPOMKOW €3 B TOYKE KpEIUICHUS, IMPH
3TOoM 00pa3oBaHa 30Ha a B BUJAE IUIOLIaJU IMONEPEYHOro CcedeHus kopmyca (2, 3), mepecekaromero
3aKperieHHbIe KpoMKH €3. Kpome Toro, kaxkmas Hampasisttomas jjonarka (10a, 10b) nMeeT mo MeHbIIei
Mepe /1B KpOMKH el u e2, KOTopble He NPHUKPEIUIeHkl K Koprycy (2, 3), npu 3ToM repBas KpoMmka el
pacnonoxeHa Ha paccrossHuM d1, a Bropasi KpoMKa pacroyio)keHa Ha paccTossHUU d2 OT 0CeBOil JIMHUU C
kopmyca (2, 3), npruem d1<d2. CorracHo u300peTeHnIo, iepBasi KpoMKa el pacmoiokeHa OT 30HHI a Ha
paccrosiHuu 11, a BTOpas KpoMmka €2 pacroiokeHa Ha pacCTOsTHAH 12, pu 3Tom 12>1,2511.
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NUKJIOH C HAIIPABJIAIOIIIUMU JTOHNATKAMU

H300peTeHne OTHOCUTCS K IMKJIOHY JJIsl OT/J€JIEHHSI TBEPAbIX YaCTHL H/UJIN MO MEHbLISH
Mepe OIHOHM JKUAKOCTH OT TeKy4el Cpefbl, COAeprKalleMy KOPIYC, BIYCKHOE OTBEPCTHUE IS
BBOJIa B KOPIYC TeKy4ell cperpl, BKIOYaromeil B cebst TBepAble YaCTUIbI W/UIH TIO MEHBIIEH
Mepe OIHY JKUIKOCTh, BBITYCKHOE OTBEPCTHE IJISi TBEPAbIX YACTHI] W/WJIM 1O MEHBIICH Mepe
OJHOM JKMIKOCTH, TOTPYKHYIO TpyOy IUIs BbIyCKa TEKy4el Cpefbl U3 KOpPIyca U MO MEeHbIIeH
Mepe JBE HANpAaBISIFOIIME JIONMATKH, KaKAas U3 KOTOPBIX MMEET I'eOMETPHUYECKYyK (opmy mo
MEHbIIEH Mepe C TpeMs KpoMkamu el, €2, €3, mpu 5TOM Kakjas Halpapisrolias JIONaTKa
HETIOCPEACTBEHHO HJIM OMNOCPENOBAHHO MPUKPEIUIeHa K KOPIYCY MOCPEACTBOM IO MEHBIIEH
Mepe OHOH KPOMKH €3 B TOUKE KPEIUJICHHUs, C OTPAHMYEHNEM TIPH 3TOM 30HBI d B BHJE IUIOLIAN
NOMIEPEYHOr0 CEYEHMs KOpIyca, TMepeceKkarollell TOYKM KpPeIUICHUs, TpUYeM Kaxaas
HaIpaBJsIOLIAsl JIONAaTKa HMMEEeT IO MEHbIIEH Mepe 1Be KpPOMKU el u e2, KOTopble He
NPUKPETUIeHbl K KOPIyCy, NPU 3TOM IepBas KpoMmka el pacronoskeHa Ha paccrossHuu dl, a
BTOpasi KpPOMKa PacrojioskeHa Ha pacctosiHuu d2 ot oceBoi imHuu Kopiyca, npudem d1 < d2.

B OonpmmHCTBE pa3NuUYHBIX OONAcTel MPUMEHEHMs, TAKMX Kak, HaIpUMep, CKUTaHHe
TOIUIMBA B LupkKynupyromeM kumsmeM cioe (circular fluid bed combustion, CFB cropanue),
KaJIbLITHUPYIOIIUI OOXHT, pereHepanysi Maces, a TakXke Uil APYTHX MPOLECcCOB, HEOOXOIMMO
BBINOJIHATD YAAJICHUE W/UIH OTJENICHNEe TBEPABIX YaCTHIl WIH KUIKOCTEH OT rOpsiYMX ABIMOBBIX
ra3oB MJIM CMecel ra3000pa3HbIX MPOAYKTOB, KOTOPBIE COAEPIKAT YKA3aHHbIE TBEPAbIC YaCTHIIbI
WIA SKUAKOCTH, JO TOJaYd ra3a Ha CJHCOYIOUIYK CTAaaui0 OYUCTKH, Hampumep, B
anektpoctarnueckuii ¢uibTp (electrical precipitator, ESP) nns obecneueHus: COOTBETCTBUS
TpeOOBAHUSAM 3aLIUTHI OKPY’KAOLIEH CPENbl WIH, B YACTHOCTH, TEXHHUECKUM XapaKTEPUCTHKAM
NPOAYKTA.

JUisi BBIMONIHEHUS] YKa3aHHBIX IPOLIECCOB OOBIYHO HCHONB3YIOT Ta30Bble LHKJIOHBI,
o0ecrieunBaroue OTPUIBTPOBBIBAHUE TBEPABIX YACTULl M3 TOPSYETO IBIMOBOIO Ta3a WM H3
cMecH Tra3o00pa3HbIX MpoaykToB. HoO  Takme  ULMKIOHBI TakXke  MNPUMEHSIOT B
MAPOSHEPTETUYECKUX YCTAHOBKAX [UJIA OTHENeHHs BOABI OT OCTPOTrO TMapa MeXIy
[ApOreHepaTopoM U TYpOMHOH WM Uil OTAENICHHWs KOHJEHCAaTa B Ta30BBIX OXJIAJUTENSX.
TBepable dYacTUIBl, KOTOPBIE CONEP)KATCS B CYCIIEH3HMAX, MOTYT OBITh pa3feNieHbl MM
pPaccOpPTHPOBAaHbI IOCPENCTBOM T'HIPOLUKIOHOB. Kpome Toro, ykasaHHblE LUKIOHBI MOTYT

paboTaTh ¢ HMyJIbCUSAMH, HAIIPUMEP, TAKIMH KaK cMecH "Macio-soaa".



2

B ngpyrux o0macTsx mnpuMeHEHHs peXuM paboThl YKa3aHHBIX LEHTPOOEKHBIX
CernapaTopoB IO CYILECTBY SIBJISIETCSA TEM ke caMbIM. TeKkyuylo cpeay BMeCTe ¢ COAEpKalUMUCS
B HEHl TBEPAbIMU BKJIKYEHUSAMM WM KUAKOCTAMU BBOAST U3 HUCTOYHUKA TEKy4deill Cpenabl B
KOpIyC LMKJIOHA IO MOJAroLieMy KaHaly. Bo BHYTpeHHEM NpOCTPaHCTBE LIMKJIOHA OCHOBHAs
4acTh 00BbEMa MOTOKA Tekyueil cpensl (mpumepHO 90%) HarHeTaeTcs B BUIAE INIABHOTO MOTOKA
IO CHHPAJbHOW TPAEKTOPHH, TaK YTO C MOMOINBI LEHTPOOEKHOW CHIIBI OTHENseMbIe
BKJIFOYEHHUS] OTOPACBIBAIOTCS K CTEHKE KOpIyca. OTO MPHBOAMT K TOMY, HYTO YaCTHIIbI
OTIEJISIFOTCS] OT MOTOKAa M MaJaloT WK CTEKAOT BHU3 B HAMPABIEHUH BBIMYCKHOT'O OTBEPCTHS.
Texyuas cpena, ouMIlieHHas B pe3yjbTaTe yAaJeHUs YacTHUl], BBIXOAUT U3 LIUKIJIOHA, HAIIPUMED,
Yyepe3 CIMBHYIO HACAKy LIMKJIOHA, BHIOJHEHHYIO B BUZE MTOTPYYKHOH TPyOBL.

Ilockonpky MOTOK  JKMAKOCTH, MPOTEKAOIIMA MO  CHUPAJIBHOW  TPAEKTOPHH,
HAUMHAKOIIEHCsT B BepXHEH 4acTW (HAa LIMPOKOM KOHLIE) LMKJIOHA M OKaHYMBAIOIIEHCS Ha
HIDKHEM (y3KOM) KOHIIe, BHOCHT CYIIIECTBEHHON BKJIaA B 3(pPeKTHBHOCTD MpoLiecca pa3aeieHus,
BBIMOJHSIOT PsAA MEPONpPUITHH AN YBEIMYEHUs yKa3aHHONW TpPaeKTOpUH IMOTOKa. B cBs3u c
5TUM, TOAA4Yy B LUKJIOH YaCTO BBIMOJHSIOT TAHTE€HIHMAJbHBIM 00pa3oM, Tak YTO CKOPOCTh Ha
BITyCKE MMEET TAHT€HLUAIbHYIO COCTABJISAIOLIYIO.

B nomonHeHwe wiaM B KayecTBE AJbTEPHATUBBL, MOTYT OBITh IPENyCMOTPEHBI
JOTIOJTHUTEJIPHO YCTAHABJINBAEMBIE 3JIEMEHTHI AJI1 U3MEHEHMsl HAIIPAaBJICHUs] BXOAALLETrO MOTOKA.
B KOHCTPYKIMSIX W3BECTHOTO YPOBHS TEXHUKHU BBICTyMaroImas (B OCEBOM HAIPABICHUM) AJIMHA
XOpZAbl HAPYKHOM HANPABJIAIOLIEH JONATKU paBHA BHYTPEHHEH XOpAe, KaK ONMHUCAHO, HAIpUMeED,
B nokymente DE 4329662 Al. Hanpasnstomue JOMaTKd OOBIYHO YCTAHOBJIEHBI HA KOJIBLIEBOM
3JIEMEHTE U PACIOJIOKEHbI KPYTrOBBIM 00pa3oM BOKPYT CIIMBHOHM HACaJKW LUKJIOHA WM BOKPYT
CPEAVHHOM OCH IIUKJIOHA, KAaK MOKHO MOHATH, HanpuMmep, 13 nokymeHTa WO 1993/009883 Al.

Kak yka3zaHo Bbime, 3(p(GeKTHBHOCTh IUKJIOHHBIX CENapaTopoB OOBIYHO SIBJISIETCS
napamMeTpoM, KOTOPBIA TOJKEH OBITh Kak MOXKHO OoJjiee BBICOKMM U TPH 3TOM JOIMYCKATh KAk
MO’KHO MEHbIINE NOoTepu AaBieHusi. OIHAKO TOMOJHUTENPHOMY MOBBIIICHUIO 3()(EeKTHBHOCTH
pa3zmeneHusT MOXKET CHOCOOCTBOBATh YBEJIMYEHHE CKOPOCTH HA BIYCKE W/WIIM YMEHbLICHHE
AuameTpa CIMBHON HacaJKH LIMKJIOHA, HO 3a CYeT IMOBBIIMIEHHOTO NajeHus aasjieHus. To ke
camMo€ OTHOCHUTCSI U K JIOTIOJIHUTEJbHBIM 3JIEMEHTaM, YCTaHABJINBAEMbIM B LIUKJIOHE.

Takum obpazom, mpoOiema, permaemas H300peTeHHEM, 3aKJIFOUAETCs] B TOBBIIICHHOH
3¢ (eKTUBHOCTH OYHMCTKH JJIs1 HUKJIOHA, O€3 CYIIeCTBEHHOIO YBEIMUSHHS MAACHUS TaBICHMUS.

JlanHas 3ajava pellaeTcs C IMOMOINBIO LMKJIOHA, OTJIMYAOLIErocss MPU3HAKAMU,
U3JI0KEHHBIMHU B IyHKTE 1 popmynbl n3obpereHus.

HpeIlHO)KeHHbIﬁ IMUKJIOH, O6€CH€LII/IBaI-OH_II/II\/'I OTACJICHUE TBECPABIX YaCTUL] U/WIA  TI0



MEHBLIEH Mepe OAHOM >KMAKOCTU OT TEKYy4YeH Cpelbl, COAEPKUT KOPIYC, UMEKIIHUI BITyCKHOE
OTBEpCTHE ISl BBOJA B KOPIYC TEKydeil cpelbl BMECTE C COMAEPKALIUMUCS B HEW TBEPABIMU
YJacTUIIAMU W/WJIM 110 MEHbLIeH Mepe OJHON *KMIKOCTBIO, BBITYCKHOE OTBEPCTHUE I BBIIYCKA
TBEPIbIX YACTHUL] H/UJIM 110 MEHbINEH Mepe OAHOH JKUAKOCTH U MOTPYKHYIO TPYOy IS BBITyCKa
TEKy4el cpenbl U3 KOpPIyca, MPEeANOYTUTENBHO M0 MEHBLIEH MEPE YACTHYHO LIMJIMHAPHUIECKOTO.

Bbosnee Toro, nMeIOTCs O MEHbILEH Mepe BE Halpasistolue jJonatky. ['eomerpuueckas
(opMa KaxkIo¥ HANpPAaBISIOMIEH JIOMATKA UMEET MO MEHbLIeH Mmepe Tpu Kpomku el, €2, e3.
Kpome TOro, kaxkmas HampaBJsIIOINAs JIOMATKA MOXKET OBITh HEMOCPEACTBEHHO MIIH
ONOCPEIOBAHHO MPUKPEIUIEHA K KOPIyCy MOCPEACTBOM MO MEHbLIEH Mepe OJHONH KPOMKHU €3 B
TOYKE KPEIUIeHHUs, PacloIOKEHHONW Ha yKa3aHHON Kpomke. OAHAaKo Takke BO3MOKHO, YTO
HANPaBJISIOLIAs JIOMATKA 3aKpEeIUIeHa Ha JIBYX KPOMKAax W/WIJIM MO MEHbIIEH Mepe Ha y4acTKax
paccTosiHus MeKAY (YKa3aHHBIMH) IBYMSI KPOMKaMH, HaImpuMmep, €2 u €3.

Kpome Toro, orpanudeHa 30Ha ¢ B BHJ€ IUIOIIAJU IONEPEUYHOrO CEUEHHUs KOpPIyCa,
nepecekaromero Todku kperuieHus. Ilo MeHbinein mepe nByM KpoMkam el u €2, He
NPUKPEIJIEHHBIM K KOPITyCY, COOTBETCTBYIOT /1BA PACCTOSIHUS 10 OCEBOM JIMHUU ¢ KOpIyca, MpH
3TOM IepBast KpoMKa el pacrmonoskeHa Ha paccTossHuM d1, a BTopast KpoMKa €2 pacrioyioskeHa Ha
paccrosiHuu d2 ot oceBoit muHUM Kopmyca, npuuem d1 < d2.

BaxHbIM mpU3HAKOM HU300pETEHHsI SIBJIAETCS TO, YTO NepBasi KpOMKa el pacnojioxkeHa Ha
paccrosiHuu 11 10 30HBI @, a BTOpas KpOMKa €2 pacrojiokeHa Ha paccTosiHuM 12, mpuuem 12 >
1,25 *11. B pesynbpraTe HUCMIONB30BAHUS OaHAQKMPOBAHHBIX HANPABISIIOIIUX JIOMATOK, Y
KOTOPBIX JJIMHA HAPYKHOM XOPJbI, BBICTYNAOLIAs B OCEBOM HANPaBICHUM LIMKJIOHA, YBEIUYEHA
10 MeHbIeH Mepe Ha 25%, 4acTUIbl WM KAaTUTH JKMJKOCTA MOTYT OBITh HAIpaBJIEHbI HE TOJBKO
10 TAHIeHIMAJIBHON TPAEKTOPUH, HO TAK)KE U 10 HAPABJIEHUIO K HAPY>KHBIM CTEHKaM LIMKJIOHA.
HakanimBasch Ha CTEHKaX, YKa3aHHbIE YacTUIbl WM Karuid OONblle HE BTATHBAIOTCS B
CepelrHy BHYTPEHHErO BUXPs LIUKJIOHA, UMEIOLIYI0 HU3KOE 1aBJICHHUE.

Coueranue UCTONB30BaHMs OaHJAKUPOBAHHBIX HANPABISIFOIINX JIOTIATOK U YBEITMYSHHOM
JJIMHBl HApY>KHOM XOpAbl, BBICTYyNAIOIIEH B OCEBOM HAIpPaBJIEHUM, MO3BOJIAET 4YacTHULIAM
IPOXONUTH IO HANPABJICHUIO K CTEHKE KOPIyca W3 MECTOMOJOXKEHHUH, ONM3KUX K CPeIUHHON
OCH IIMKJIOHA. JTO 00ECTIEYEHO C MOMOIIBI0 HEM3MEHHOTO HAKJIOHA TIOBEPXHOCTH JIOTIATKH.

Hzobperenne mpencrasisier ocoOblii MHTEPEC MPUMEHHUTEIBHO K OCEBBIM LUKJIOHAM, B
KOTOPBIX BBIMYCKHOE OTBEPCTHE PACIOJOKEHO HANPOTUB BIIyCKHOIO OTBEPCTHS, MOCKOJIbKY
TAKOE PACIOJIOKEHHE He OO0eCIeYrBaeT MOAavy C TAHTE€HIMAIbHOW COCTABISIOIIEH CKOPOCTH.
IIpu 5TOM M300peTeHNne MOKHO TaK>Ke MCIIONIb30BaTh ISl YIyUlleHus padouel XapakTepUCTHKH

TaHI'CHLHAJbHBIX ITUKJIOHOB.
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Kpome Toro, mpenmouyTuTenbHO, 4TOOBI reoMeTpudeckas (opma JIOMaToK HMea I10
MeHblIel Mmepe ueTeipe Kpomku (el, €2, €3, e4). B pesynprare oOmas miomagp Kaxaoi
HANpaBJSAIOLIEN JIOMATKH M, CJeOBaTeNbHO, A(PQEKT ee BO3AEHCTBUSA YBEIHMYUBAETCA.
ITpeamouTuTeNnbHO, 1BE U3 YETHIPEX KPOMOK, a HIMEHHO €3 u e4, 00e HEeMmOABI)KHO 3aKPeTlIeHb
HEMOCPEACTBEHHO MM 00€ 3aKpeIuleHbl OINOCPEAOBAHHO, JHOO OJHA W3 HUX 3aKperuieHa
HEIMOCPEICTBEHHO, U O/IHA ONIOCPEOBAHHO.

B KOHKpEeTHOM BapuaHTE BBIMOJHEHHS TeOMeTpudeckast opmMa JIOMATOK MPEACTABISIET
co0ol Tpameuuro, NpuyueM, MPEearnoYTHTEIbHO, JIMHUS COSAMHEHHUs] MEXy ABYMS KpOMKamu el
U e2 sBiSeTCs ONHOH W3 MapajulebHbIX CTOPOH Tparenud. TakuM oOpasoM, ympomiaercs
NPOM3BOJICTBO, & TAKXKE TEXHUYECKOEe OOCIyKMBAHHE HANPABIIOIIMX JIOMATOK. bonee Toro,
UCTIONIb30BAHUE TPANELUEBUIHON (POPMBI JIOMATOK TIO3BOJIIET BBINIOJHUTH HETOJBUYKHOE
3aKpeIUIeHUe N0 OJHOM CTOPOHE, MPEANOYTUTENBHO MEKAY KPOMKOH 3 U KPOMKOH 2.

B kauecTBe MOMOJHEHHUS WM albTEPHATHUBBI, MPEANIOYTHUTENIBHO, YTOOBI MO MEHbIIEH
Mepe OJlHa HampaBJAoINas JJonarka Obula H30rHyTa Mo oHOM ocu. Takum obpa3om, obecrieueH
JOTIOJTHUTENIbHBIN TapaMeTp, BIUSIOLINMI Ha pajuanbHble U OKPY>KHbIE CKOPOCTH B LIUKJIOHE.

B nanHOM KOHTEKCTE HanboJee MPeaOYTHTEIBHO, YTOOBI paANyC KPUBHU3HBI U3MEHSIICS
BJIOJIb PACCTOSTHUSL MEXIYy KPOMKOW €3 M KpOMKOM el min kpoMmkont €2. B pesynbrare, MOXeT
OBITH ONTUMU3HUPOBaHA 3P (HEKTUBHOCTD Pa3eNeHHs.

B npyrom npenmouTHUTENbHOM BapHaHTE BbBINOJHEHUs, MO MEHbIIEH Mepe MABEe U3
HaNPAaBJISAIOLIMX JONATOK YCTAHOBJIEHBI Ha ONIOPHOM 3JIEMEHTE, KOTOPBIN 3aKpEIIeH B KOPIycCe.
JIaHHBI OMOPHBIA JJIEMEHT MPENNOYTHTEIBPHO HMEeT 10 MeHbleil wmepe 4, Oonee
NPEATIOYTUTENIbHO 6, U eme 0ojiee MPeanoYTHTEIbHO MO MeHbInell Mepe 10 HampaBISHOLINX
JIOTIATOK U YCTAHOBJIEH IO BHYTPEHHEW OKPY>KHOCTU Kopmyca. IIpennodrurenbHO, ONOpHBIN
SJIEMEHT SIBJIIETCSI KPYTJIbIM, H/WJIM HANPABJISIOLINE JIOTIATKH PABHOMEPHO pPACHpPENeNieHbl IO
OKpY>XHOCTH. B ciyuae MCHOIp30BaHUS OMOPHOTO 3JEMEHTA, IUJIOLIa/b, 3aHUMaeMasl JAaHHbIM
3JIEMEHTOM, HampuMep, OKPY)KHOCTb, OrpaHHYEHHAs KOJBLOM, NMPENCTaBIsieT cCOOOH 30HY a.
Kpome Toro, B 0JHOM LIMKJIOHE MOKHO UCIOJb30BaTh HECKOJIBKO OMOPHBIX 3JIEMEHTOB.

CormacHo apyroMy acmekTy H300peTeHHs] YCTaHOBJEHO, 4YTO 0cobas TeoMeTpHs
HANpPaBJSIOINX JIOMATOK TpeOyeT, 4TOOBl pacCTOSTHUE MEXAY 30HOH d W OTBEPCTHEM
NOTPY>KHON TPYOBI B KOPIYCE COCTABISIO MakCUMyM +/-40%, MpeanoYTHTENbHO MAaKCUMyM +/-
20%, eme OoJjiee MPEANMOYTHTETHPHO MakcumyM +/-10% ot obmel nuHBl KOpryca, sl TOTO
9TOOBI O0ECneunTh MaKCUMaJIbHYI0 3(QexkTUBHOCTH omepanuu pas3feneHus. B kauecTse
JOTOJHEHNUs WJIM aJbTePHATUBBI, HANpPaBISIOIIME JIOMATKH PACMONIOKEHbl HAa BBICOTE,

cocraBisitorieit ot 60% no 100%, mpenmoututensHo ot 80% nmo 100%, eme Oonee



npeanouytutensHo oT 90% no 100% n Hanbonee npeanodyrurenbHo oT 95% no 100% ot obmeit
JUTMHBI KOPITyCa, PU 3TOM YKa3aHHAs BBICOTA U3MEPSIETCS OT BBIMYCKHOro oTBepcTHsi. O0mas
JJIMHA KOPITyCa OMpeaensieTcs KaK AJMHA MEKIY KPBIIIKONH U BbIITyCKHBIM OTBEPCTUEM.

H3o0pereHne Takke OTHOCUTCS K pPa3sHbIM BapUaHTaM NOTPYKHOW TpyObl. Paccrosiaue
MEK1y OTBEPCTHUEM IOTPY>KHOH TPYOBI M KPBILIKON KOPIyca MOKET cocTaBisATh OT O no 70% ot
obmeli ayuHbl Kopryca. [Ipu paccrosnuy, cocrasisitoiem 0%, morpyskHasi TpyOa OKaHYHBAETCs
3aMOMJIMIIO C KPBIIKOH KOpIyca U, TeM caMbIM, 0Oojee He TOrpyKe€Ha B IHKJIOH.
[IpenmoyTuTeIbHBIM SIBJIIETCS MaKCUMAaJbHOE paccTosiHue, coctasisitomee 40%, ocoOeHHO
MPEANOUTUTENBHBIM SIBJIIETCS MaKCHMajlbHOE paccTosiHue, cocrtasisiromee 20% u 10% or
oO1Ie UTHHBI KOpITyca.

Kpome TOro, mpeamoyTHTENBHO HCIONb30BaTh H300pPETEHHE B MYJIBTHLHKIIOHAX,
UMEIINX OOIIYI0 MpeaKaMepy U BBEICHUS TeKy4deH Cpenbl, CoaeprKaieil TBepable YaCTHIIbI
W/WIM 1O MEHbIIeH Mepe OJAHY JKHIKOCTb, IIOCKOJIbKY IaHHO€ YCTPOHWCTBO TpedyeT
HCIIOJIb30BAHUS OCEBbIX LINKJIOHOB.

bonee Toro, nzo0pereHne TakKe OTHOCHUTCSI K HANPABJSIFOINEH JIOTTATKE, OTIMYArOIIENCs
MPU3HAKAMU COTJIACHO MyHKTY 9 GOpMyJIbI H300peTeHUSI.

JlaHHast HampaBisIOINAs JOMaTka JUis LUKJIOHA HUMEET TeOMETPHUECKYr (opmy 1o
MEHBIIEH Mepe ¢ TpeMsi KpoMKamu el, €2 u €3, mpuyeMm IO MEHbLIEH Mepe OJHa KpOMKa €3
npeAHa3Ha4deHa Ul HENMOCPEACTBEHHOM MIIM ONOCPENOBAHHON (PUKCAllMK B TOYKAX KpPEIUICHUs
Ha kopryce nukjioHa. Ilo MeHbliell mMepe nBa KpoMku €l u €2 HampaBisIOLIEH JIOMAaTKu He
IPUKPEIJIEHB] K KOPIYyCy, MPUYEM INepBasi KpOMKa €l pacrnonokeHa OT OCeBOH JIMHUM KOpIyca
Ha paccrosinuu d1, a BTopasi kKpoMmka e2 pacroyiokeHa Ha paccrosiuuu d2, u npu 3tom d1 < d2,
IIpUYEM HaIpPaBJISAIOIIAs JIOTIATKA OTINYAETCS T€M, YTO MOCHE €€ 3aKperyIeHHs] OrpaHuYeHa 30Ha
a B BUJE IUIOLIAAH MOMEPEYHOro CeYeHus KopIyca, nepecekaromero Touku kpemienus. Ilocne
3aKperuieHus] HallpaBJsIIoIel JIONaTKy B KOpPITyce LIMKJIOHA MepBasi KpoMKa el pacrnososkeHa Ha
paccrosiHuu 11 OT 30HBI @, a BrOpasi KPOMKa PAacIoNio’KeHa Ha PacCTOsHUU 12, mpuyem 12 >
1,25%1.

B 3akimroueHne HEOOXOIUMO OTMETHTD, YTO H300pETEHNE TAK)Ke OTHOCHTCSI K OTIOPHOMY
3JIEMEHTY IO MEHbIIEH Mepe C 4eThIPbMs HANPaBIAKOLIMMU JonatkaMu 1o 1m.10,
PACIIONOKEHHOMY TaKHM 00pa30M, UYTO OTIOPHBIHN 3JIEMEHT OTPaHUYHMBAET 30HY d.

Jlpyrue uLenu, MpPHU3HAKM, NPEUMYyIIecTBA W BO3MOXHBIE OOJACTH NPUMEHEHHS
n300peTeHNs TaKKe MOYKHO MOHATH U3 NMPUBEACHHOIO HIJKE ONMMCAHUS MPUJIAraeéMbIX YepTeskei
U TIpUMepa BBINOJHEHUs. Bce onucanHble n/niay MpOMJLTFOCTPUPOBAHHbIE IPU3HAKH COCTABIISIOT

npeaMeT u300peTeHus camu 1o cede MK B JIF000 KOMOUHALINY, HE3aBUCUMO OT UX BKITFOYCHHS
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B HE3aBUCHUMbIE MYHKTHI (POPMYJIbI H300pETEHUs M X OOpaTHbIE CChUIKH.

Ha ueprexax:

Ha ®ur.la u3oOpaskeH NpOAONbHBIN pa3pe3 TaHME€HILUAJIbHOIO IIMKJIOHA COTJIACHO
NIEPBOMY BapUAHTY BBINOJHEHHS N300pETeHNS.

Ha ®ur. 1b n3o0pakeH pa3pe3 BIyCKHOI'O OTBEPCTHS LIMKJIOHA, TOKa3aHHOro Ha Pur. 1a.

Ha ®ur. 1¢ u3o0paskeH nponoIbHbIN pa3pe3 OCEBOro LUKJIOHA.

Ha ®ur.2 u3oOpakeH OMOPHBIA 3JIEMEHT C HANPABISIIOLUMH JIOMATKAMU COTJIACHO
M3BECTHOMY YPOBHIO TEXHUKHU.

Ha ®ur3 wu3oOpakeH OMOPHBIA 3JIEMEHT C HANPABJSIOLIUMH JIONMATKAMU COTJIACHO
N300pETEHHIO.

Ha @wur. 1a cxemarudeckn nokasaHa 0a3oBast KOHCTPYKIUSI TAHT€HLUAIBHOTO LIUKJIOHA 1,
WCIIOJIB3YE€MOTI0 JIJIsl OTJI€JIEHUs] TBEPABIX YaCTHUL] WIH KUAKOCTENH OT MOTOKA TEKY4el Cpefbl.

ukioH 1 cormacHO HACTOSILEMY H300PETEHHIO CONEPIKUT LIMIMHAPUYECKYIO BEPXHIOK0
4acTb 2 KOpIyCa U KOHUYECKYIO HIDKHIOK 4acThb 3 kopnyca. Llmnnaapudeckas 4acTs 2 kopmyca
¥ KOHMYECKast 4acTh 3 Kopmyca coodbma o0pa3yroT kopryc 2, 3 1ukioHa 1, To ectb kopnyc 2, 3
LUKJIOHA. BepxHuil koHel kopryca 2, 3 3aKpbIT KPBILIKOHW 5 Kopmyca.

ITorpyxHas TpyOa wim ciuBHas Hacaaka |2 LMKIOHA BCTaBJI€HA B ILEHTPAJIbHOE
OTBEPCTHE KPBILIKK 5 KOPIyca, TaK YTO YaCTh MOTrPYKHOH TpyOb! 12 BBIXOAUT HapyKy, a 4acThb
TpyOBbI BXOIUT BHYTPb KOpItyca 2, 3 [UKJIOHA.

CBoNM mepBBIM KOHIIOM MOJAIOIIMUN KaHal 7 COEAMHEH C BIIyCKHBIM OTBEPCTHEM 6 B
LUJIUHAPUYECKON YacTH 2 Kopryca LUKJIOHA 1. BTOpbIM KOHLIOM MOAArOIIMI KaHald 7 MOXKET
OBITh COEIMHEH, HANpPUMEpP, C BBIMYCKHBIM OTBEPCTHEM JOMEHHOH MNEeYH/TICeBIO0KIKEHHBIM
cinoeM. BnyckHoe oTBepcTHe 6 M BBIXOISIIMN HEMOCPEACTBEHHO B HEro MOAAKOIIUN KaHal 7
pacnoyioKeHbl B BEPXHEM KOHLE LUIUHAPHYECKOW udacTu 2 xopnyca. IlpennoururensHo, B
JAHHOM CJly4ae BEPXHsisl CTEHKAa 9 MOAAIOLIEro KaHaja 7 M KpbIIKa 5 KOPIyCa PaClOJIOKEHbI B
OJTHOH MJIOCKOCTH.

Kax mnpaBuno, mMkiIOH | pacnosioxkeH Tak, 4YTO KOHHUYECKas 4YacTb 3 KoOpIyca
OPHUEHTHPOBAaHA BHU3, B HAIIPABJIEHUHU IPABUTALIMOHHOIO NMOJsl. B camMoll HU>KHEN TOYKe 4acTu 3
BBIITOJIHEHO BBINTYCKHOE OTBEpPCTHE 4, Yepe3 KOTOPOE MOTYT BBIBOAWTHCS BKIIOYSHHS WU
JKAJKOCTb, U3BJICYEHHBIE U3 ITOTOKA TEKY4YEH CPEABL

B mpouecce skcrutyaranuu, MOTOK TEKy4YeH CpeAbl BMECTE C COAEPIKALIUMUCA B HEM
BKJIFOYEHUSIMU, BBOAUTCSI B 4acTh 2 KOPIycCa MO MNOJAIOIIEMY KaHaly 7 U 4epe3 BIIyCKHOE
orBepcTre 6. OOBIMHO JAHHYIO MOAAYY BBIOJIHSIOT TaHME€HIHMAIbHBIM 00pasoM (cm. Pwr.1b),

TaK 4YTO CO3JAETCsl KPYyroBO€ [BHXKEHUE IIOTOKa Tekyued cpenbl. IIoTok Tekyden cpenbl
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nepeMelaeTcs Mo CHUPaJbHOM TPAaeKTOPUM OT BIYCKHOIO OTBEPCTUsl 6 B HalpaBJI€HUU
KoHn4Yeckod dact 3. C mOMOLIBIO IIEHTPOOEKHON CHUJIbI BKJIFOUEHUs IEPEeMEINaroTCs K
Hapy>XHOH CTEHKE LUKIOHAa | M mox AeHCTBUEM TIpaBUTALMU B HAIPABJIEHUU BbITYCKHOIO
orBepctusi 4. OUMIIEHHBIM ra3 WIH, B CJIy4ae WCIOJb30BAHMS THUAPOLIMKIIOHA OUMUIIEHHAs
JKUJIKOCTb, BBIXOJUT U3 LIUKJIOHA | KBEPXy uepe3 Morpyxuyw tpyoy 12.

CoriacHo u300peTeHUro, LUKJIOH | MMeeT Mo MeHbIIeH Mepe JBE HAalpaBJIIOLINe
aonatku 10a, 10b. Ykazaunsie nonatku 10a, 10b ycTraHOBIEHBI TAKMM 00pa30M, YTO OTpaHUYECHA
30Ha @ B BUJE IUIOLIAAN TMOMNEPEYHOro CeUeHUsl KOpIyca, MepeceKarollero TOUKH KperIeHMUs],
IIPU 3TOM Ka)K[ash HANpPaBJISAIOLIAs JIOMATKa MMEET [0 MEHbIIEeH Mepe ABe KpOMKHU el u e2,
KOTOpBIE HE MpHKpEIUIeHbl K Koprycy. Ilepsas kpomka el pacronoskeHa Ha paccrostaud dl, a
BTOpasi KpOMKa €2 pacroyioKeHa Ha paccTossHUU d2 OT UEHTPabHOM OCH IIUKJIOHA, rpu 3ToM d1
< d2 ot oceBoii TMHUH KOPIIyCa.

Ha ®ur.1c n3o0paxen oceBoi HUKJIOH. [Ipyn 3TOM €IUHCTBEHHBIM OTJIMYMEM JAHHOTO
LMKJIOHA SIBJII€TCSl IMOJIOKEHHE IIOAAI0Iero kaHajna 7, MO KOTOPOMY BXOJALIUI IOTOK,
COZEPIKALINI TEKYUYIO CPEy BMECTE C BKIFOUEHUSIMHU W/WIIN KaIUTSIMH JKUIKOCTH, MTOCTYIAET U3
BEPXHEHN 4aCTU LMKJIOHA 1.

Ha ®ur.2 Gonee neranpHO M300pa’keHbl HANpaBIsrolue JonaTku 10, M3BECTHbIE U3
ypOBHsl TexHUKU. Bce Hampasisromue jonaTku 10 NpUKpemsieHbl K ONOPHOMY 3JIEMEHTY,
KOTOPBIA TaK)Ke MCIONb3YETCs I YCTAHOBKU YKa3aHHBIX JIONMATOK B LMKJIOHE 1. B ciyuae
UCIOJIb30BAHUS OMOPHOIO 3JIEMEHTA, IUIOIAAb, 3aHUMAaeMasi ONOPHBIM 3JIEMEHTOM, HalpuMep
KpyT, 00pa30BaHHBIA KOJBIIOM, OTPAHHYHBAET 30HY d.

Kak m3o0paxeno va ®@ur.2, ode kpomku el u €2, KOTopble He PUKPETUICHbI K OTIOPHOMY
3JIEMEHTY, PACIOJIOKEHBI HA OIMHAKOBOM PACCTOSIHUU OT 30HBI d.

Ha ®ur.3 nokasaHa KOHCTPYKLMsS HaNpaBJsAOMMX JONAaTOK 10, yCTaHOBJIEHHBIX Ha
ONOpPHOM 3yieMeHTe 11, KOTOpBIM TOXE OrpaHU4YMBAET IUIOW@AAbL . PaccTrosHue OT nepBoi
KpOMKH €l 110 30HBI a omnpernenseTcs Kak aiuHa 11, a pacctostHue OT BTOPOH KPOMKH €2 10 30HbBI
a onpenensiercss kak amHa 12. O0e mmner 11 u 12 HaxomsTcs B 3aBUCUMOCTH APYT OT JIpyra

TakuM oOpasom, uro 12 > 1,25 *11.

VcioBHbIE 0003HAYEHUS

1 LIUKJIOH

2 LWIMHAPUYECKAs 4aCTh KOPIyca
3 OHMYECKAsl YaCThb KOpIIyca

4 BBIITYCKHOE OTBEPCTUE



5 KPBILIKA KOPITyCca
6 BIIyCKHOE OTBEPCTUE

7 NOJAIOIIUM KaHaJ

8 BHYTPEHHsISI CTEHKA MOJAOLIEro KaHaja

9 BEPXHsIs CTEHKA MOJAOLIEro KaHaia

10a, 10b HampaBsiFOIIAS JIONATKA

11 ONOPHBIH 3JIEMEHT

12 Norpy>KHast Tpyba

a 30HA, OFPaHUYEHHAsl TOYKaMU KPETJIEHUs] HAIIPABJISAIOLUX JOMATOK
c LIEHTPAJIbHAs OCh LIUKJIOHA

el - e4 KpOMKH HaNPaBJAIOIIEH JIONATKH

d1, d2 paccrosiHuE OT KPOMKH IO LEHTPAIbHOW OCH LIUKJIOHA

11,12 paccTosiHuE OT KPOMKH 10 30HBI &



DOOPMVIJIA U30BPETEHUA

1. IuxyoH 11 OTAENeHUs TBEPAbIX YaCTULl W/IJIN 10 MEHbIIeH Mepe OAHOH >KUAKOCTH
OT TeKy4el cpenbl, UMerLHi kopmnyc (2, 3), BnyckHoe orBepcTue (6), mpenHa3sHAYeHHOe MJIS
BBEICHUS] B KOpIyC (2, 3) Tekydel cpefbl, BKIIOYAIOLIeH TBEPAbIe YaCTHUIIbI H/HIIH YKa3aHHYIO
IO MEHbLICH Mepe OJHY >KMIKOCTb, BBIYCKHOE OTBepcTHE (4) Ui TBEPABIX YaCTHIl W/HIN
YKa3aHHOW TO MEHbLIEH Mepe OAHOH KUAKOCTH, MOrpykHYK TpyOy (12), mpeaHa3HaueHHYIO
IUTSL BBIIIYCKA TEKy4el cpenbl U3 Kopmyca (3), ¥ Mo MEHbIIeH Mepe ABEe HAMPABJISIOLINE JIOTIATKH
(10, 10a, 10b), kaxknast U3 KOTOPBIX UMEET T€OMETPUUIECKYIO (DOPMY MO MEHbIIEH Mepe C TpeMmsl
KpoMkamu el, €2, e3, mpuuem kaxknas Hanpassromast onatka (10, 10a, 10b) HenmocpencTBeHHO
WIH OMOCPENOBAaHHO MPHUKperUieHa K Kopmycy (2, 3) mocpeAcTBOM MO MEHbIIEH Mepe OIHOM
KPOMKH €3 B TOUKE KpeIuleHHus, IPU 3TOM OTrpaHHueHa 30Ha d B BHUJE IJIOLIAAU MONEPEYHOro
ceueHHst Kkopryca (2, 3), mepeceKkaroInero 3akpeluvieHHble KPOMKH €3, TpU4YeM Kaxaas
HanpasJiromas jjonarka (10, 10a, 10b) nmeer no MeHbIel Mepe Be KPOMKH €l 1 €2, KoTopble
HE TMPUKPEIUIeHBI K Koprycy (2, 3), mpu 5TOM mepBasi KpoMka el pacroioxkeHa Ha pacCTOSTHUH
d1, a BTOpast kpoMka €2 pacroyioskeHa Ha paccTossHuu d2 ot oceBoil muHNM ¢ kopnyca (2, 3), npu
stoM d1 < d2, oTamyarommiicst TeM, 4TO nepBas KPOMKa PacHojioKeHa Ha paccTostHuu 11 ot

30HBI &, a BTOpast KPOMKa €2 pacrojioxkeHa Ha pacctosiHuu 12, mpuyem 12 > 1,25 *11.

2. HukyioH 1o 1.1, OTIUYAOIMICA TeM, YTO BBIMYCKHOE oTBepcTHe (4) pacroyiokeHO

HANPOTHUB BIYCKHOTO OTBepCTHs (6).

3. IukyioH mo JOOOMY M3 MPEOIIeCTBYIOLIMX IYHKTOB, OTJIMYAKOLIUICS TEM, YTO
reomMerpuyeckast (popMa JIOIATKA UMeEET MO MEHbLIeH Mepe udeTbipe KpoMku el, €2, e3 u ed,

IIPUYEM JIB€ KPOMKHU €3 U €4 NPUKPEIICHbl HENOCPEACTBEHHO UM ONOCPEIOBAHHO.
4. IlpkyioH mo m.3, OTIMYANOIIUICS TeM, YTO TreoMeTpudeckas Qopma JIONaTKH
npeAcTaBsieT coOOH Tpamenuro, a JHHUS COENUHEHHs MEXAy ABYMs KpoMmkamu el u e2

ABJIACTCA OHHOﬁ U3 MapajuICIbHbIX CTOPOH TPAINCLnu.

5. HukJioH 1o JFOOOMY W3 TPEAIIECTBYIOIINX MyHKTOB, OTJIMYAIOLIUICS TeM, YTO TIO

MeHbIIIeH Mepe onHa Hampasistromas jjonatka (10, 10a, 10b) uzornyra mo ogHOM OCH.

6. LukiaoH mo 1.5, OTIMYaOIMICA TeM, YTO paguyc u3ruda U3MEHSeTCs BJOJb
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paccTOsIHUS MEKAY KPOMKOH el 1 KpoMKO#i €3 1/uiu KpOMKO#H €2 1 KpOMKOi €3.

7. IlukaoH no mo0oMy W3 NPENIIeCTBYIOLUIUX MYHKTOB, OTIMYAIOLIUINCS TE€M, YTO IO
MeHblIel Mepe nBe W3 HampaBpiomux jonatok (10, 10a, 10b) ycraHOBIEHBI HA OMOPHOM

snemeHTe (11), KOTOpBI 3akperuieH B kopmyce (2, 3).

8. LlukyioH mo JrOOOMYy W3 MPEIIECTBYIOLIMX IYHKTOB, OTJIMYAKOLIHICA TEM, YTO
MaKCHUMAaJIbHOE PACCTOSIHUE MEKAY 30HOW d W OTBEPCTHEM NOrpyskHOU TpyOs! (12) B KOpmyce
coctaisieT 40% ot obmeit uHbI Kopryca (2, 3), Wi TeM, 4TO PacCTOSTHHE MEKIY 30HOH a U
OTBEPCTHEM TOTPYKHOU TPyObI (12) COOTBETCTBYET BBICOTE, cocTaBisitouel ot 60% no 100%

OT OOIel AIMHBI KOPITyca U U3MEPEHHOH OT BBITYCKHOTO OTBEPCTHSL.

9. IlukioH Mo JOOOMY M3 MPEIIECTBYIOIINX IYHKTOB, OTJIMYAKOIIUICA TEM, YTO
paccTosIHUE MEKAY OTBEPCTHEM MOrpyskHOU TpyOs! (12) u kpeiuKoii (5) Kopmyca COCTaBIsSET OT

0 mo 70% ot obmeli mmHbI Kopryca (2, 3).

10. Hampasmsromass somatka (10, 10a, 10b) gnsa uukinona (1), umeromas
reoMeTpudeckyro ¢GopMy MO MeHblLIeH Mepe ¢ Tpemsi kpomkamu el, €2 u e3, mpuueM 1o
MEHbIIEeH Mepe KOHCTPYKTHUBHBIE 3JIEMEHTbI OJHON KPOMKH €3 MOTryT ObITh HENOCPEACTBEHHO
WJIN ONOCPEIOBAHHO HEMOABIIKHO MNpPHKpeIuieHbl K kopmycy (2, 3) nuxiona (1) B Toukax
KpeIieHHsl, TPy 3TOM Hampassitomas jonatka (10, 10a, 10b) umeer mo MeHblneli mMepe aABe
KpoMkH el u €2, KOTOpble He AOJUKHBI ObITh MPUKPEIUIEHbI K Koprycy (2, 3), mpu 3TOM nepBast
KpoMka el pacronoskeHa Ha paccTtostHuM d1, a BTOpast KpOMKa €2 pacroyiokeHa Ha PacCTOSTHUU
d2 or oceBoli muHUU ¢ kopmyca (2, 3), npuyem dl < d2, oraMuaromasicss TEM, YTO TOCHE
3aKpeIuIeHUs] KPOMOK €3 oOpa3oBaHa 30HA ¢ B BHJIE IUIOIIAH MOMEPEYHOrO CEYSHHsT KOPITyCa,
NepeCceKaroIero TOUKU KpeIvIeHus], IIpH 3TOM IMepBas KpoMmka el pacronoxkeHa Ha pacCTOSHUU

11 o 30HBI @, a BTOpasi KpOMKa €2 pacroyiokeHa Ha paccTosHuM 12, mpuuem 12 > 1,25 *[1.

11. OmopHerii snemeHT (11), UMerOImMi MO MEHbLIEH Mepe YeTbIpe HaIpaBIIOIIUE
Jonatky 1o 1. 10, pacronokeHHbIe TAKUM 00Pa30oM, YTO OIOPHBIN 3JIEMEHT 00pa3yeT yKa3aHHYIO

30HY 4.



DOOPMVIJIA U30BPETEHUA

(M3MeHeHHas1 HA MeKIYHAPOIHOH CTaAUH)

1. IIMKJIOH U1 OTAENEHUs TBEPAbIX YaCTHUI] W/WIIU 1O MEHbLIEH Mepe OJHOM JKHIKOCTH
OT Tekyueil cpeabl, uMmeromuii kopnyc (2, 3), BnyckHoe orBepctue (6), mpeaHa3HAYeHHOe IS
BBEICHUS] B KOpIycC (2, 3) Tekydel cpeibl, BKIIOUAIOLIeH TBEPAbIe YACTHUIIBI H/MIIH YKA3aHHYIO
IO MEHbLICH Mepe ONIHY >KMIKOCTb, BBIYCKHOE OTBepcTHE (4) IUIs TBEPABIX YaCTHIl W/HIN
YKa3aHHOW O MEHbLIEH Mepe OAHOH JKUAKOCTH, MOrpykHYK TpyOy (12), mpemHa3HaueHHYIO
IUTSL BBIIIYCKA TEKy4eH cpenbl U3 Kopmyca (3), ¥ 0 MEHbIIeH Mepe ABEe HAMPABJISIOLINE JIOTIATKH
(10, 10a, 10b), kaxknast U3 KOTOPBIX UMEET T€OMETPUUIECKYIO (DOPMY MO MEHBIIEH Mepe C TpeMmsl
KpoMkamu el, €2, €3, mpuuem kaxknas Hanpasisiromast onatka (10, 10a, 10b) HenmocpencTBeHHO
WA OMOCPENOBAHHO TNPHUKpPEIUIeHA K Kopmnycy (2, 3) mOCpeacTBOM MO MEHbIIeH Mepe OfHOH
KPOMKH €3 B TOUYKE KPEIUIEHHs, IPH 3TOM OrpaHH4YeHa 30Ha ¢ B BUAE IUIOLIAIU MOMEPEYHOTO
ceueHHst Kkopryca (2, 3), mepeceKkaroInero 3akpeluvieHHble KPOMKH €3, TpU4YeM Kaxaas
HanpasJiromas sjonarka (10, 10a, 10b) numeer no mMeHbIel Mepe 1Be KPOMKH €l u €2, KoTopble
HE TMPUKPEIUIeHBI K Koprycy (2, 3), mpu 5TOM mepBasi KpoMka el pacroioxkeHa Ha pacCTOSTHUH
d1, a BTOpast kpoMKa e2 pacnojoxeHa Ha paccTossHuu d2 ot oceBoi iuHUU ¢ Kopryca (2, 3), mpu
stoM d1 < d2, oTamyarommuiicst TeM, 4TO nepBas KPOMKa PacHojioXKeHa Ha paccTtossHuu 11 ot

30HBI &, a BTOpast KPOMKa €2 pacrojioxeHa Ha pacctosiHuu 12, mpuyem 12 > 1,25 *11.

2. HukyoH 1o 1.1, OTIUYaoImuics TeM, YTO BBIMYCKHOE OTBepcTHe (4) pacroyiokeHO

HANPOTHUB BITYCKHOTO OTBEPCTHS (6).

3. IukyioH mo JrOOOMY M3 MPEOIIECTBYIOLINX IYHKTOB, OTJIMYAKOIIUICS TEM, YTO
reoMerpuyeckas (opMa JIOMATKU UMEET MO MEHbLIeH Mepe deTbipe KpoMku el, €2, €3 u ed,

IIpUYEM JIB€ KPOMKH €3 U €4 MpUKperieHbl HEMOCPEACTBEHHO WIIH OMOCPEOBAHHO.

4. IlukyioH mo m.3, OTIMYAOIIUICS TeM, YTO TreoMeTpudeckas Qopma JIOMaTKH
NpeAcTaBsieT coOOH Tpamenuio, a JHHUS COSNUHEHHs MEXAy ABYMs KpoMkamu el u e2

ABJIACTCA OZ[HOI>'I U3 MapajuICIbHbIX CTOPOH TPAICLUHN.

5. HukJioH 1o JEOOOMY W3 MPEAIIEeCTBYIOIINX MyHKTOB, OTJIMYAOLIUICSI TeM, YTO IO

MeHbIIIel Mepe onHa Hampasistromas jjonartka (10, 10a, 10b) uzornyra mo ogHoM ocH.

3AMEHAIOIIMNM JTUCT



2

6. LukiaoH mo 1.5, OTIMYAIOIIMICA TeM, YTO paguyc u3ruda W3MEHSeTCs BJIOJb

pacCTOSIHUS MEKAY KPOMKOH el u KpoMKO#t €3 n/unu KpoMKO# €2 1 KpOMKOii €3.

7. LlukyoH no mo0OMy W3 MPEALIECTBYIOIIMX MYHKTOB, OTIMYAIOLIMNCS TEM, YTO IO
MeHbIIeH Mepe nBe u3 Hampaspiomux jonatok (10, 10a, 10b) ycraHOBIEHBI HAa OMOPHOM

snemenTe (11), koTopblii 3akperuieH B koprmyce (2, 3).

8. LlukyiioH mo JrOOOMYy W3 MPEOIIECTBYIOLIMX IYHKTOB, OTJIMYAKOLIUICA TEM, YTO
MaKCHMaJIbHOE PACCTOSIHUE MEKAY 30HOW d W OTBEPCTHEM NOrpyskHOH TpyOs! (12) B KOpmyce
coctaisieT 40% ot obmeit mHbI Kopryca (2, 3), W/HiIH TeM, 4TO PacCTOSHUE MEXy 30HOH a U
OTBEPCTHEM TOTPYKHOU TPyOsI (12) COOTBETCTBYET BBICOTE, cocTaBisitouiel ot 60% no 100%

OT OOIIel AIMHBI KOPITyca U U3MEPEHHOH OT BBITYCKHOT'O OTBEPCTHSL.

9. IlukioH Mo JOOOMY M3 MPEIIECTBYIOIINX IYHKTOB, OTJIMYAKOIIUICA TEM, YTO
paccTosIHUE MEKAY OTBEPCTHEM MOrpy>KHOU TpyOs! (12) n kppiukoii (5) Kopmyca COCTaBIsSET OT

0 mo 70% ot obeli mHbI Kopmyca (2, 3).

10. Omopuenii snement (11), umeromuii 1Mo MeHbLIEH Mepe YeTbIpe HANpaBIISIOLINE
JIOMIAaTKH, Ka)as M3 KOTOPBIX HMMEET IeOMeTPHUecKyro (opMy IO MeHbLIEH Mepe C Tpems
KpoMkami el, €2 u €3, mpuueM No MeHbIIel Mepe OfHa KPOMKa €3 MPUKPEIIeHa K OMIOPHOMY
snemeHTy (11) B TOUKax KperuieHHsl, TPy STOM Kaxkaas Hampasssirowias jomnatka (10, 10a, 10b)
uMeeT Mo MeHbIlel Mepe ABe KpOMKHU el u €2, KOTopble He JOJDKHBI KPEMUTHCS K OMOPHOMY
snemeHTy (11), mpu 5TOM mepBasi KpoMka el pacnonokeHa Ha pacctosiauu d1, a BTopasi KpOMKa
e2 pacmonokeHa Ha paccrossHuM d2 oT oceBod juHMU ¢ Kopmyca (2, 3), mpuuem dl < d2,
OTJIMYAOLIHIICS TeM, YTO ONOpHbIA 31eMeHT (11) obpasyer 30HY @, pu 3TOM MepBasi KPOMKa
el pacronokeHa Ha pacctosHUM 11 1O 30HBI @, a BTOpas KpOMKa €2 pacmojioKeHa Ha

paccrosiauu 12, mpuyem 12 > 1,25 *11.

3AMEHAIOIIMNM JTUCT
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