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KOJIOCHUK JIJISI TPAHYJIMPVIOIIEN MU ATJIOMEPAITMOHHOM
MAIIIMHBI

O6nacTh TEXHUKH

B obmewm, HacTosimee n300peTeHe OTHOCUTCSI K YCTPOMCTBY, UCIOJIb3yEMOMY B
arJIoOMepalOHHOW WJIM TPaHYJIUpYoLIeil ManiuHe win, 0ojiee KOHKPETHO, K
KOJIOCHUKY JIJISl yCTAHOBKHU B PEIIETKY U3 CMEXKHBIX KOJIOCHHKOB Ha CIeKaTeJIbHOM
TEJIEKKE arJIOMepalMOHHON WU TPaHYJIUPYIOLIEeNH MAIINuHBI.

YpoBEHb TEXHUKH

B aryiioMepanrOHHBIX UJIU IPaHYJUPYIOLUIUX MaLIMHAX MOAIeKaIuii oOpaboTke
CBHIMYYU MaTepHaj, HalpUMep KeJie3Hasl pyaa, 3arpyKaeTcsi Ha JBIKYLIYIOCS
KOJIOCHUKOBYIO PEIIEeTKY, BKJIIOYAIOIYIO B ce0st OECKOHEUHYIO LIEMOYKY U3
CIeKaTeJbHBIX TEJIeKEeK. 3aMOJHEHHbIE CHIMYYHUM MaTep HaJOM CIIeKaTeJbHbIE TEIEKKH
nepeMeIarTcs Yyepe3 pa3anyHbie 00padaThIBAIOINNE YCTAHOBKH ISl TEPMUYECKOH
006paboTKu MaTepuana, KOTOPBIHA MOCJE 3TOr0 BBIIPYKAETCS U3 MALTUHBI B BUIIE
NOABEPTHYTOr0 TepMOOOPabOTKE MPONYKTA.

ITocne oOpabaTeiBalOIIUX YCTAHOBOK CIIEKATEIbHBIE TEJIE KKH
NepeBOPAYMBAIOTCS JJIsl BBITPY3KH JIEXKAINETO Ha KOJIOCHUKAX MOJBEPTHYTOTO
TepMooOpaboOTKe MPOAYKTA MOCPEACTBOM CHIIBI TSUKECTH U TEJIEXKKH HAINPABJISIOTCS B
NepPEeBEPHYTOM MOJIOKEHUHU K Hauany o0padaThIBAOIINX YCTAHOBOK arjoMepannoOHHON
WJIM TPAaHYJUPYIOLIEe MalIuHbI, 1€ OHH CHOBA MEPEBOPAYNUBAIOTCS, TOTOBBIE MOCIE
3TOTO K MPUEMY ChIlly4yero Matepuaia. Takum oOpa3om, arjioMepanoHHas WIn
IpaHyJHUPYIOMAas MalinHa padoTaeT B IIUKJIe B BUle OECKOHEYHOU LeNOYKHU
KOJIOCHUKOBBIX TEJIEIKEK.

BepxHsisi 4aCTh CleKaTeIbHON TENEKKH CONEPIKUT KOJOCHHUKOBYIO PEIIeTKY, Ha
KOTOPYIO 3arpyskeH Chimyuuii MmaTepuai. Bo Bpems TepmMooOpadboTku HarpeBaHue
CBIMy4Yero MaTepualia JOCTUTAeTCsl MOCPEACTBOM MPOAYBaHHs FOPsSUEro ra3a il Bepx
WJIM BHU3 4Yepe3 ChIMy4YUi MaTepHuail U KOJOCHUKOBYIO PELIETKY CIeKaTeIbHOMN
tenexxku. CleqoBaTebHO, KOJOCHUKOBAS peuieTka OObIYHO UMEET HECKOJbKO
pa3neNeHHbIX MOCPEACTBOM 3a30POB KOJIOCHUKOB st 00eCriedeHUsI BO3MOKHOCTH
npoTeKaHus yepe3 Hee ra3a. KoJoCHHKH pacmoyioKeHbl NapaiebHO APYT APYTY

pssaaMu U KOJIOHHAMH Tak, 4TOOBI OJHOCTBIO MOKPBIBATh BCHO MOBEPXHOCTD 3arpy3Ku



10

15

20

25

30

-0

CIIeKaTeNIbHOU TeNiekKu. KOJTOCHUK TUITMYHO BKJIIOYAaeT B Ce0sl IIIaBHYIO
NMOAAeP KUBAIOIIYIO MOMEPEYHY0 OaNIKy IJIsi IpHeMa Ha Hee ChITydyero MaTepuana.

[Tonepeunast 6ajika Tak»XKe BKJIOYAeT B c€0sl COEAMHUTENbHbIE CPECTBA, OOBIYHO
B BUJ€ BBICTYIIAa U KAHABKU, JUJIsI MPUKPEIJIEHUSI KOJOCHUKA K 3JIEMEHTY PaMbl
CIIeKaTeJIbHOU TEJIEIKKH.

OTnenbHbIE KOJOCHUKH OOBIMHO PACIOJIAraloTCs Ha CIEKATEJbHON TeJexKKe
PSAIOM APYT C APYTOM HE KECTKO TakK, 4TOOBI MOAIEPKUBATh HEKOTOPYIO CTENEHb
MOABMKHOCTHU. Takoe pacrnojioxkeHue AeslaeT BO3MOXKHON CAMOOUYUCTKY KOJIOCHUKOBOM
pemeTku. J[eiCTBUTENBbHO, MepEMELIEHUE KOJOCHUKOB OTHOCUTEJIBHO APYT APYTa,
KOT/Ia CTIEKATEJbHbIC TEIEKKH MEPEBOPAUNBAIOTCS, 1€JIAET BO3MOXKHBIM OTIEJIEHUE U
MaJeHue 3aCTPSABIIErO MEXKAY ABYMSI COCEAHUMHU KOJIOCHUKAMH ChITIyYero MaTepuana.
CoenuHUTENBHBIE CPENCTBA MEXKIAY KOJOCHUKAMHU U CMIEKATEJIbHBIMU TEJIEKKAMHU
BBITIOJIHEHBI B BUAE BHICTYNA U KAHABKU HAa Ka)XIOM KOHIIE€ KOJIOCHUKA JJIs
MPEeIOTBPAILIEHHUS BbINTAJEHU KOJOCHUKOB, KOT/1a CIIEKATEIbHbBIC TEIEKKU
MEPEBOPAUNBAKOTCH.

BcnencTeue BBICOKUX TEMIEPATYPHBIX H3MEHEHHUHN B arjiOMEepPaluOHHON WU
rpaHyJUPYIOIIEeN MaIIuHE COEIUHEHNE MEXAy KOJOCHUKAMHU U CIIeKAaTEeIbHON
TEJEKKOH OOBIYHO UMEEeT MPOCTPAHCTBO JJIsl PACIIUPEHUS BO BCEX TPEX
HamnpaBJIEHUSX, Jejiasi BO3MOKHBIM TEIJIOBOE PACUIUPEHNE KOJOCHUKOB.

ITockonbKy criekaTeNbHbIE TENEKKU MOABEPTralOTCsl B MallUHE OYEHb )KECTKUM
TEIJIOBBIM PEXXUMAaM, CIIEKATEIbHbIE TEJIEKKH MMOIBEPraloTCs CYLECTBEHHOMY
MEXaHUYEeCKOMY M3HOCY, MPEKIe BCEro BbI3BAHHOMY B BbICIel cTeneHu adpa3uBHOMN
MOBEPXHOCTBIO ChilTyuero marepuana. Kak pe3ynbrar, KOJOCHUKU AOJKHBI PETYJIsi PHO
3aMEHSITHCS.

Tunu4yHble TPU3HAKU U3HOCA KOJIOCHUKA MPOSBISIOTCS B YMEHbIIEHUU 00beMa
BEpXHEW MOMepeyHOi OaNKu BCIEACTBHE YAAPHOTO BO3AEHCTBUS MaTepHuaia B
COYETAaHUM C BBICOKOW TEMIIEPaTypoil U MOTOKOM Bo3ayxa. KosocHuk co BpemMeHeM
TepsieT CBOI HadaIbHYIO GOpMYy, U MpeaBAPUTEIBHO 3aJaHHBIA 3a30P MEXAY
KOJIOCHUKaMU OOJibIIe HE MOANEPKUBACTCS.

ITpu ncnonb30BaHUM YACTHULIBI arjioMepaTa UJIU I'PaHyJ 3aCTPEBAIOT B 3a30pax
MEXAY KOJIOCHUKAMHU U UMEIOT TEHJASHIUIO K MPHKUMAHUK KOJOCHUKA K COCETHEMY
KOJIOCHUKY. Takum 006pa3zoM, KOJIOCHUKH TEPSIIOT CBOE MapajjiebHOe
MO3UIUOHUPOBAHUE U CTAHOBSTCS PACIOJOKEHHBIMHU TMOJ YIJIOM OTHOCUTEJIBHO APYT

npyra. Kak cinenctsue, 3a30pbl MEXy KOJOCHUKAMH COAepKaT Oojiee MUPOKHUE U
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bonee y3kue yuactku. Ha Oojee mIMpPOKUX ydacTKax MOTYT 3aCTPEBaTh B OOJbIIEM
KOJIMYECTBE U OoJiee KPYIHbIE YACTULIBI, YCHIUBAS, TAKUM 00pa3oMm, sIBJICHHE U3HOCA U
CHMXasi CPOK CIY>KOBI KOJIOCHUKOB U B LIEJIOM CIieKaTeqbHOU Tenexxku. Ha 6omnee
Y3KHMX y4aCTKaxX HE OCTAETCs MPOCTPAHCTBA [JIs TEIJIOBOIO PACIIUPEHUS] KOJTOCHUKA,
CHU>Kasi MOCPEACTBOM 3TOr0 €ro NPOYHOCTD U BBI3bIBAs MOBPEXKACHHUE MaTepUaa.
JIOTIOTHUTENIBHO, OTPULIATEIbHBINA 3P (HEKT OT Majarmero yepes3 3a30pbl ChIMyYero
MaTepualia MOKET OKa3bIBaTh BJHUSHUE HA PACIIOJOKEHHOE HUXKE MO MOTOKY
obopynoBaHue, TakOe Kak, HAIPUMeEpP, BO3AYIIHbIE KaMephl, TPyOONPOBOIBI,
BEHTUJIATOPHI U YIJIOTHEHHUS.

Korpa cnekarenbHas TeaekKa NEPEBEPHYTA, COEAUHEHHbBIE HE KECTKO CO
CHEKATEJbHOMN TENEKKON KOJOCHUKHA MOTYT MEPEMELATHCA BEPTUKAJIBHO
OTHOCHUTEJIPHO TEJIEKKH. 3aTeM B Hauajie NPOU3BONCTBCHHON JIMHUU CIIEKaTEIbHas
TeJIe’KKa MOBOPAYMBAETCS B €€ HOPMAJbHOE MOJOKEHUE ¢ KOJOCHUKAMHU, MaJar0 [UMHU
BHHU3 B UX paboune mecta. Tem He MeHee, 3aCTPSBINNE B 3a30pax MEXIY KOJOCHUKAMU
YaCTHUIbI ChIMYYETro MaTepuaga Uin NpOChINaBIINEe MaTepHaibl MOTYT HApyLIaTh
MPABUJIBHOE BEPTUKAJIBHOE MO3ULIMOHUPOBAHUE KOJOCHUKOB. HEKOTOPBIE KOJOCHUKHT
HE MOTYT Jie4b JOJIUKHBIM 00pa30oM M OCTAIOTCS BBICTYHAIOMUMHU U3 HHa4Ye OOBIYHO
MJIOCKOW MOBEPXHOCTH cleKaTeabHON Tenexxku. OOpa3zoBaHHAsl MOCPEICTBOM 3TOTO
HEperyJaspHasi BEPXHsisl MOBEPXHOCTDb CIMIEKATENbHOMN TEJNEKKH YBEIUYUBAET
JIOKAJU30BaHHBIN U3HOC BCleACTBUE a0pasuBHbBIX 3¢ dekToB. He BBIpOBHEHH bIe
BEPTUKAJIBbHO KOJIOCHUKHU TAK)KE MPENSATCTBYIOT NPOLECCY OUUCTKU BEpXHEH
MOBEPXHOCTHU CIEKATEJNbHON TENEKKHU.

XOTs HE KECTKOE COEIMHEHUE MEXKAY KOJOCHUKAMH U CIIEKATEIbHON TEJIEeKKOM
JeJaeT BO3MOXKHBIMU MPOCThIE ONEPaLUU 3aME€Hbl KOJJOCHUKOB, 3TH OIlepanuu
SIBJITFOTCS JOPOTOCTOSIIIUMHY U JTUTENbHBIMU. [103TOMY CyIIeCTBYET HEOOXOAUMOCTD
B YJYUIIE€HUHU JOJTOBEYHOCTU KOJOCHUKOB.

CornacHo ypOBHIO TEXHUKH U3BECTHBI PEIICHUS MO CHUXKEHUIO U3HOCA
kosocHukoB. Hanpumep, US 1,704,027 packpriBaeT KOJOCHUKOBYIO PEIIETKY IJIs
arJoMepalOHHBIX YCTAHOBOK. KOJTOCHUKOBAs pelreTka BKIKYaeT B ce0s1 HECKOIbKO
COEMHEHHBIX C KOJJOCHUKOBOW TEJIEKKON KOJOCHUKOB. B 3TOM npumepe KOJOCHUKHU
OCHAIIEHbl NONEPEYHBIMU PACIIOPKAMH B UX MOMNEPEUYHOM HANpPaBJICHUU A
MOAAEPIKAHUSA 3a30pa MEXKAY COCEAHUMHU KOJOCHUKAMHU. KOJOCHUKHN CO€IUHEHBI APYT
K APYTy MOCPEACTBOM MPOJOJBHOTO MEPEKPHIBAKOINErOCs KOHLA. DTOT

HGpGKprB&IOH.IHﬁCH KOHCL OrpaHUYHNBACT NMCPEMCIICHUEC KOJIOCHHUKOB BO BpEMs
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NepeBOPAYMBAHKS CIIEKATEIbHON TEJIEKKH, YTOOBI MMETh Jyulliee pacnpenesieHne
BECa M NPEeAOTBPAINATh MPEKASBPEMEHHOE PACKAYUBAHUE CIIEKATEIbHOM TEIEKKH 10
TOrO, Kak OHa Obllla MOBEPHYTA B 3aaHHOE nojoxkenue. ITocne npoxoxaeHus
3aJaHHOTO MOJIOKEHUs TOBOPOTA KOJOCHUKU OyAyT mepeMenaTbcsi CO 3HAUUTEIbHOM
cunoit nis 6onee 3¢ PeKTUBHOTO pa3pyLIEHHS U OTAEJIEHUs J00ro MaTepuana,
KOTOPBIA MOKET 3aCOPSATh MPOCTPAHCTBA MEKAY KOJTOCHHUKAMH.

DTO pelneHne OrpaHUYMBAET 3aCOPEHNE MEKIY KOJTOCHUKAMH U MbITAETCS
NPeIOTBPATUTh PA3HOCTH MO BBHICOTE, KOTa CIIEKaTeIbHas TeJIeKKa BO3BPAIIAETCS B
CBOE UCXOIHOE NoJsiokeHrne. TeM He MeHee, OTCYTCTBYET pelIeHHe 0
NpeaoTBpAIleHHI0 OOKOBOTO UJIU MPOAOJBHOTO CMEIIEHHS OT 3aIaHHOTO MOJIOKEHHUS
KOJIOCHUKOB WJIM 3aMeJICHUI0 U3HOCA KOJOCHHKOB.

Hpyroe pemenne npennaraercs B US 2,949,289 A, xoTopblii paCKpbIBaeT
KOJIOCHUK JUISl arJIOMEPAalUOHHON WU TPAaHYJUPYIOLEH MAIIUHbI, MPUYEM KOJOCHUK
caM OYHINAETCsl OT MaTepuaa, 3aCTPSBIIEro MeXIy KOJOCHUKOM U pamoii
CrieKaTebHOHN Tenexkn. KOoHel KOJOCHUKA BKJIYAeT B cedsl KIMHOOOpasHyo Gopmy
IJIsl OTTAJIKMBAHUs YacTHI arjoMmepara. Korga crnekaresnbHasi TeJiesKKa BO3BPALIAETCs
B CBO€ MCXOJHOE MOJIOKEHNE, KOJIOCHUKHU MEePeMeINaroTCs Ha3aJ BHU3 K UX OMOPHOMY
QJIEMCHTY Ha CIeKaTeJIbHOU TCICKKEC, OTTAaJIKUBaHHA .]'II'O6I:;I€ qaCTHULBbI IO KOHLIOM
KOJIOCHUKOB J1JIsE 00eCIeYeHusl TOr0, YTO KOJOCHUKH He 3aCTPEBAIOT B 00Jiee BHICOKOM
BEPTUKAIBHOM IOJOXKEHHUH.

B nocnenHem pemeHNn CHOBa UMEIOTCS CPEACTBA AJISl YJIyULISHUS
BEPTHUKAJIBHOTO MO3UIMOHUPOBAHUS KOJIOCHHUKA, HO MO-TIPEKHEMY CYLIECTBYET PUCK
FOPU30OHTAJIBHOI'O CMEIICHHUA OT 3aJaHHOT'O IMOJIOXKCHHUSA, MIPUBOAAIICTO K UIBHOCY

KOJIOCHUKOB.
Lenp nuzobperenHus
ITosToMy kenaTenbHO pa3paboTaTh pelieHue ANs YIy4YLIeHUs] JOJTOBEYHOCTH
KOJIOCHHUKA, MPEXKAC BCCro AJid YMEHBIICHHNA YBCIUYECHHOT O UI3HOCA, BBI3BAHHOTO

CMEMIeHHEM OT 3aJIaHHOTO ITOJIOKEHHEM KOJIOCHUKOB Ha CIIEKATEIbHON TEJIEIKKE.

OO6mee onucanune u300peTEeHHUs
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HN3o0peTenne npeononeBaeT 00CYyKASHHBIE BhIlIe Ne(pEeKThl U HEAOCTATKH
NOCPEACTBOM pa3pabOTKU KOJOCHUKA JJIsl CIIEKATENbHON TENEKKH arjoMepaluoOHHOM
WU FpaHyJIupyromei MamuHel. [IpeanoyTuTeabHo, KOJOCHUK YCTAaHOBJIEH B BUJE
peLIeTKH CMEXHBIX KOJIOCHUKOB Ha CIIeKaTeIbHON Teexkke. KolnoCHUK BKIIOYAET B
ce0st MPOCTUPAIOIIYIOCS B IPOAOJBHOM HANPABJIEHUH TOPU30HTAIBHOHN MIOCKOCTH
YAJTUHEHHYIO TOTIEPEYHYI0 0aJIKy U UMEEeT CPEIHUI y4acCTOK MEXKIY IABYMs
NPOTHUBOJICKAIMMMHU KOHLEBBIMU YUYaCTKAMU.

KoJlocHUK UMeEeT B L[eJIOM MPSIMOYTOJIbHOE MOTEPEYHOE CEYeHUE C OMOPHOHN
MOBEPXHOCTBIO JUISl IPHEMa HAa HEE ChIy4Yero Marepuala, IpOTHBOIOJIOXKHONW 0a30BOi
NOBEPXHOCTBIO, U MepUPEepUHHBIMA TOBEPXHOCTSIMH 1O HANIPABJICHUIO K CMEXHBIM
KoJIoCHUKaMU. [TOMHUMO 3TOro, KOJIOCHUK BKJIFOYAET B ce0s 1BE HOTH IS
BEPTHKAJIBHOI'O MPUKPEIJICHUSI KOJIOCHUKA K CIieKaTeNbHON Tenexke. Kaxknas Hora
MOKET UMEeTb (OPMY KPIOKa C BETBbIO, IO CYINECTBY MapaijieIbHOW HUKHEH
MOBEPXHOCTH U MPOCTUPAKINEHCA HAPYKY.

CornacHo n300peTeHNI0 KOHIEBbIE YYACTKHU MOMEPEUHON Oa K BKJIOYAOT B
ceOst mepBbIe OJOKUPYIOIINE CPENCTBA, MPUIYEM MOCIEAHUE BBITOJHEHBI U
PacIoJIOKEHBI TaK, YTO NMEepPBble OJIOKUPYIOIINE CPEACTBA B3ANMOAEHCTBYIOT C
NEePBBIMHU OJOKHPYIOIIUMH CPEICTBAMH KOJIOCHUKOB COCEIHUX PSIIOB KOJOCHUKOB,
OTPAHUYHUBAS MOCPEACTBOM 3TOI'0 OTHOCHUTEJIbHbBIE MIEPEMEINEeHUs ABYX CMEXKHBIX
KOJIOCHUKOB, [0 MEHbIIEH Mepe, B BEPTUKAIbHOM U TOPU30HTAIbHOM HAINPABJIEHUH.
ITepBoe OnokupyrOLIee CPEACTBO UMEET TPEYroJIbHOE NONEPEeYHOe CeUeHUE B
FOPU30HTAJBHON MIOCKOCTH.

Bcaencrue TpeyroabHoN GOpMBI MEPBOro OJOKHPYIOMIEro CPEACTBA KOHLIEBbIE
YYaCTKU KOJOCHUKOB OJTHOTO psiia KOJIOCHUKOB BXOJST B 3aIEIJICHHE C KOHLIEBBIMU
y4aCTKaMHU KOJIOCHUKOB COCETHUX PSNOB KOJOCHUKOB. DTO HE TOJIBKO OTPAHUYHBAET
OT/EJIbHBIE KOJJOCHUKHU B UX MEPEMEIIEHUU B MPOJOJIbHOM H MOMEPEUHOM
HaIpaBJIeHUH KOJIOCHUKA, HO TAK)KE X BpallaTelbHOE NBUKeHNE. DaKTHUYECKU
NpeaOTBPAINAETCS YCTAHOBKA MO YIJIOM HUJIM B HAKJIOHHOM NOJOXKeHUH. Takum
o0pa3oM, Mo CyImeCcTBY NOAAEPKUBAETCS MPENONPENETIECHHBINA 3a30p MEXAY
COCEJHUMH KOJOCHUKAMH. MOryT OBbITh MPeAOTBPAIIEHBI JIOKAJbHBIC YBEIUYCHUS
3a30pa MEXIY COCETHUMH KOJOCHUKAMHU.

B koHTEKCTE N300peTeHns TePMHUH "OpHEHTAUA" UCIOJIb3yEeTCs AJIsl CChUIKU Ha

r100aJbHYI OPHUEHTALNIO, KOTOPast MOKET OBITh MPEACTaBJIeHA TOCPEICTBOM JIMHUH B
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TPEXMEpPHOM NpocTpaHcTBe. Torna TepMuH "HampasieHnue" OyaeT CChIIaThCs HAa OAHO
U3 AByX HaHpaBHeHHﬁ, BO3MOXHO YKAa3aHHBIX TOCPEACTBOM OPUCHTALIHUU.

B xoHTEeKkCTE N300peTeHnsI TOPU3OHTAIbHAS MJIOCKOCTD SIBJISIETCS MapayiebHON
00pa30BaHHOHN peIeTKONH U3 KOJOCHUKOB MOBEPXHOCTH, HA KOTOPOH pa3MelaeTcs
CBIIIYYUH MaTepuaj, U MO3TOMY NapajaebHON MIOCKOCTHU CNIEKATEIbHON TEIEKKHU
arJoMepalHOHHON UIIM TPaHyIupyomed Mamuabl. Takum 00pa3oM, TOPU30OHTAIBHOE
HaIpaBJeHHEe HAXOQUTCS B TOPHU3OHTAJIbHOM MIOCKOCTH U BKJIFOYAET B ce0si
IPOAOJIbHOE HAIpaBJIeHUE U MONEePEeUYHOe HalpaBIeHUE.

IIpeanoutuTenpHO, EpBOE OJOKHUPYIOLIEE CPEACTBOM OIPAHIMYHNBAET IIEPEaeIIbl
NEPEMEIICHUS KOJIOCHHUKA B oboux HamnpaBJICHHUAX FOpHSOHTaHbHOfI OpHUEHTALUU.
ITonosxenne nepBoro OJIOKUPYIOIEro CPEACTBA HA KOHIIEBOM y4aCTKe KOJOCHUKA
JeJaeT BO3MOXHBIM OOeCTIeYeHNE 3a30Ppa MEKY IBYMSI CMEXHBIMU KOJIOCHUKAMH Ha
CpelHeM ydacTke. JTOT 3a30p 00pa3yeT KaHall, MO3BOJISIOMUN TIOTOKY ra3a npoTeKaThb
yepe3 KOJIOCHUKOBYIO PEIIETKY.

IIpeanodTuTENBPHO, TPEYTOJIBbHOE IIONEPEUHOE CEUeHHE TePBOro OJIOKUPYIOIIETro
CpelCcTBa UMEET BEPLUINHY, KOTOpas paclojiaraeTcs Ha cpefHell JMHUU MeXAY ABYMs
OOKOBBIMU MOBECPXHOCTAMU nonepequf/'I oanku. Takas CPE€AHAA JINHUSA SABIIACTCHA
napajuieIbHON IBYM OOKOBBIM MOBEPXHOCTSIM U pacriojiaraercs Tak, 4ToObl OBITh Ha
MOJIOBUHE MMYTU MECXKAY ABYMs OOKOBBIMH MOBCPXHOCTAMMU. CpeI[HHH JIMHUA
IPOCTUPAETCA B MPOAOJIBHOM HAalpaBileHUHU 3a KoJocHUK. C jexkamei Ha TaKOH
CpenHell TMHUU BepIIMHONW opMa NONepeyHOro ceueHus sApiuseTcs Gpopmon
PaBHOCTOPOHHEIO MJIM PaBHOOEAPEHHOTO TPeyroJbHUKa. TakuM oOpa3om, mepsoe
OJokHpyrOIee CPEACTBO SABISIETCS MEPBLIM V-00pa3HbIM OJIOKHPYIOIIUM 3JIEMEHTOM.
OnHako He UCKIOUYEHO obecrnedeHne nepBoro OJIOKNUPYIOIIEro CPeaCcTBa, Y KOTOPOro
BEepPIIMHA HE HAXOAHUTCS HA TAKOW CpeaHel TuHuM, 0OecrneynBasi mocpeICcTBOM 3TOTO
nepBoe OJIOKHpYOIIee CPEACTBO, HMEIIIee COOTBETCTBYIOIYIO0 OCTPOKOHEUHOMY
TPEYTOJbHHUKY FJIH JAa’Ke MPSIMOYTOJIbHOMY TpeyrojgbHuKy popmy. Torma
IIPOTHUBOIOJIOKHBIN KOHEIl COCEAHEro KOJIOCHUKA UMeeT OJIOKUPYIOLUINN 3JIEMEHT
KOMIUIEMEHTapHOH (pOpMBEIL.

[IpennmoutrurenbHo, nepudepuiiHbie TOBEPXHOCTH CPEIHErO YUaCTKa KOJIOCHUKA
BKJIIOYAIOT B c€0sl COOTBETCTBEHHO IO MEHbUIEH Mepe OJHY MPOCTUPAIOIIYIOCS B
NOTePEeYHOM HAaNpPaBJIEHUH PACIOpKy. XOTs He HCKIIoUaeTcs obecrneueHne Ooynee uem
OJIHOM pacropKku Ha NPOAOJbHONH OOKOBOH MOBEPXHOCTH, HO, MPEATIOUYTUTEIbHO,

KOJIOCHUKH 00eCIeunBalOTCsl OAHOM pacmopKoi B IIEHTPe CPeHEro y4yacTka.
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PaCHOpKI/I pPaCmoJIOXKEHBI TAaK, YTO ABC PACIIOPKHU CMENKHBIX KOJIOCHUKOB
NPUXOAST B KOHTAKT APYT C APYTroM, 3afaBasi MOCPEACTBOM 3TOTO PACCTOSIHUE MEXKIY
NONEPEUHBIMH OaJKaMu, TO 3a30p MEXAY KOJOCHUKAMU, Yepe3 KOTOPBIM NpoayBaeTcs
ra3. [IpeanoyTuTeIbHO, PACTIOPKU Pa3MEIIeHbl U PACCYUTAHBI IO Pa3Mepy s
YCTAHOBJICHHS MPH UCIOJb30BAHUH 3a30pa MEXAY COCETHUMH KOJOCHUKAMH,
o0pa3yromero ra3oBblii KaHAJ JJIs BXOASLIEro MOTOKa MPOAyBaeMoro raza. Takum
oOpa3omM, Takasi pacmopka 3a7aeT MOCTOSHHBIN 3a30p MEXAY ABYMsSI CMEKHBIMH
KOJOCHUKAMU AJIA MOAACPKAHUA IMOTOKAa BO3AyXa 4EePE3 PEICTKY U3 KOJIOCHUKOB, B TO
K€ BpeMs IPeNOTBpaIleHUs aJeHHs] YaCTUIl MaTepraa 4yepe3 KOJTOCHUKOBYIO
pemeTky. IIpenmouTurenpbHo, pacopka pacroioXKeHa B BEpXHel obiactu
NoTepevHO O0aJNKu, MOCKOJBbKY 3TOT YU4aCTOK MOJBEPraeTcsi OCHOBHOMY HM3HOCY. B
TeUYeHHe CPOKa CIIyKObI KOJTOCHUKA 3Ta BEPXHsIS 4aCTh U pacrnopka OyayT
YMECHBIIATHCA MO MIUPUHE. OI[HaKO B CUJIy MEPEKPBIBAHUA KOHUEBbIX YUACTKOB
KOJOCHUKOB MEXKAY COCCAHUMMU pAAaMU KOJIOCHUKU MOTYT 6I:>ITI:> OTKOPPEKTHPOBAHDbI
IS TOep KaHusl TpeOdyeMoro 3a30pa, 4epe3 KOTOPbIH MPOoAyBaeTCs ras.

Pacnopka mosket umers m00yro noaxoasmyr Gopmy. OnHako,
IPEeANOYTUTENBHO, PACTIOPKa UMeeT GOPMY, CYXKAIOIIYIOCS B HAIIPABJICHUU BXOSIIErO
noToKa rasa. Takast pacropka MOeT OBbITb, HAIPUMED, TPEYTOJbHON UIIH
MOJYKPYTJIOH C €€ 3a0CTPEHHON CTOPOHOU MJIM 3aKPYTJIEHHOW CTOPOHOU 00paiieHHOM
BBEPX JJISl MAIIKWH, B KOTOPBIX r'a3 MPOAYBAETCS Yepe3 KOJOCHUKH CBEPXY, HJIM BHU3
IJIsl MAaIIWH, B KOTOPBIX ra3 MPOAYyBaeTCs Yepe3 KOJOCHUKH CHU3Y.

MoryT ObITh OOecriedeHbl Apyrue OJOKUPYIOIHE CPEACTBA AJIs 3aKpeTIeHHs
KOJIOCHHKA OTHOCUTEJIbHO CMEKHOr0 KOJOCHUKA. Takue apyrue OJokupyouue
CpeAcTBa MOTYT BKJIFOYATh B ce0s onuH uiu Oosee Onokupyromux sneMeHToB. Korna
ABa CMEXKHBIX KOJOCHUKA NMEPEMECINAOTCA BEPTUKAJIIBHO, HAIPUMED BCIECACTBUEC
NOBOPOTA CHEKATEJbHOH TEJIeKKHU, NEPEKPhIBAHNE OJIOKUPYIOLIUX CPEICTB
obecneunBaeT, YTO OTCYTCTBYET CMEIIEHUE OT 3aIaHHOT'O MOJOKEHHUS KOJOCHUKOB.
Kor):[a OHH, IIO MEHBIIEN MEpPE, B BEPTUKAJIBHOM HUJIM TOPHU30OHTAJBbHOM HANpPAaBJICHUN
NePEKPHIBAOTCS, OONBITHHCTBO CMENIEHUI OT 3aJaHHOTO MOJIOKEHHUS UCKITFOYAIOTCS.

[IpenmouTuTenbHO, OJIOKUPYIOIEE CPENCTBO BHIMOJIHEHO JIsl IEPEKPBIBAHUS C
OJIOKHMPYIOIUM CPEICTBOM COCEIHErO KOJIOCHUKA B MPOJOJIbHOM HAIlpPaBICHUH Psla
KOJIOCHHUKOB.

CornacHo OJHOMY BapHaHTy OCYLIECTBJIEHHS U300pETEHUS KOJOCHUK OCHAIIEH

BTOPBIM OJIOKUPYIOIIUM CPEICTBOM, KOTOPOE MOKET BKJIFOUATh B Ce0s MEePBbIN BBICTYII
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U COOTBETCTBYIOIINN BTOPOIl BBICTYII, PACTIONOXKEHHBIN [JIsl IEPEKPBbIBAHUS C MIEPBBIM
BBICTYIIOM COCEIHEro KojaocHuka. [IepBriii 1 BTOPOU BBICTYN BBICTYNAIOT HA
KOHIIEBBIX YYACTKax MONEpeyHON Oanku B IOnepeyHoM HanpasjeHuu. [lepBroiii u
BTOPOM BBICTYIIBI PACIOJIOKEHBI, IPEXKAE BCEro, TaK, YTO KOTAa 1Ba KOJOCHUKA
YCTaHOBJIEHBI B KOJIOCHUKOBOM pelleTKe, OJHAa CTOPOHA EePBOr0 BBICTYIIA OJHOTO
KOJIOCHUKA oOpalieHa K OAHOW CTOPOHE BTOPOTO BBICTYNA APYTrOro KOJOCHHUKA.
ITocpencTBOM 3TOTO MEPBBIA U BTOPOW BBICTYIIBI OOPA3yIOT YIOPHI APYT AJISI APyTa B
NPOAOJbHOM HAIPaBIEHUHN KOJOCHHUKA, OTPAHUUYUBAs TOCPEICTBOM 3TOTO
nepeMeleHle KOJOCHUKOB B NPOJOJbHOM HalpaBJIeHUH.

IlepBblii 1 BTOPOH BBICTYIIBI MOTYT UMETh MPSIMOYTOJbHOE MONEPEYHOE CEYECHHUE.
ANbTepHATUBHO, NEPBbIA U BTOPON BBICTYIBI MOTYT HMETh TPEYTOJIbHOE MONEPEYHOE
ceueHne. B mocnenHeM ciydae BBICTYIIBI MOTYT OBITh PACIONIOXKEHBI TaK, YTOOBI
OrpaHUYMBATh NlepeMeEIleHHe KOJOCHUKOB He TOJbKO B IPOJA0JIbHOM HalpaBJlI€HUH, HO
TaK)K€ B BEPTUKAJIbHOM HalpaBJeHUU.

CornacHo OJHOMY BapHaHTy OCYLIECTBJIEHHS U300PETEHUS KOJOCHUK OCHAIIEH
TPeThbUM OJIOKUPYIOLIUM CPEJCTBOM Ha MPOJOJbHBIX CTOPOHAX HOT KOJOCHHKA.

B opHOM BapuaHTe OCYLIECTBIEHHS TPEThe OJOKUPYIOLIEe CPEACTBO MOXKET
BKJIIOYATh B ce0s BEPXHIOI I'yOKY Ha OJHOHM CTOPOHE HOTH M HMXKHIOIO I'yOKy Ha
APYroi CTOPOHE HOTH, IPUYEM BEPXHsS U HUXKHASA r'yOKU UMEIOT Takue pa3Mepsl U
PacCIOJIOKEHBI B IIaXMATHOM MOPSIKE TaK, YTO MPH UCIOIb30BAHUU BEPXHsA rydka
OJIHOT'O KOJIOCHUKA B3aUMOAEHCTBYET C HUXKHEH ryOKOH COCeHEero KOJOCHHUKA C
o0pa3oBaHHEM yIopa B BEPTUKAJIBHOM I10 BBICOTE HAIIPABJIEHUU KOJOCHHKA.
[IpennouTUTENbHO, BEPXHSISI U HUKHAS T'yOKH PacloJIOKEeHbl Ha TOPU3OHTAIBHON
BETBHU HOTH.

B npyrom BapuaHTe OCYyIIECTBJICHUS TPEThe OJIOKUPYIOIIEE CPEICTBO MOKET
BKJIFO4aTh B ceOst mepByro U-00pa3Hyro ryOKy, pacmoNOKeHHYIO Ha OJHON CTOpOHE
KOJIOCHHKA, U BTOpYI0 U-00pa3Hyro ryOKy, pacrnojoKeHHYIO Ha IPYrod CTOpOHE
konocHuka. Kaxnas U-obpa3nas ryOka npocTupaercs o ropu30HTaIbHON BETBH
HOTH, 110 BEPTUKAJIBbHON BETBH HOTH U IO KOHIEBOMY YYaCTKYy NMONEPEUYHONH OaIKH.
Bropas U-obpasHas ryOka umeeT popMy, COOTBETCTBYOMYI0 Gopme nepsoii U-
oOpa3Hoii TyOKH, HO CMEIeHa TaK, YTO IPH HUCIOoJb30BaHuN nepBas U-oOpa3Has
ry0ka OJJHOrO KOJIOCHUKA B3auMoOzeNHcTByeT co BTopoit U-oOpas3Hoii ryOkoit
COCEJIHETO KOJIOCHUKA ¢ 00pa30BaHUEM yIIOpa B BEPTUKAJIbHOM HAIlPaBJICHUHU U B

NpoOAOJIbPHOM HAIlpaBJICHUU KOJOCHUKA.
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[IpennouTuTEeNbHO, BEPXHSSA MOBEPXHOCTH MONEPEUHON Oalku UMEET BOTHY TYIO
WU BBIMYKJIYIO GOpMY B 3aBHUCHMOCTH OT THUIIa MAIIUHBI, B KOTOPOH HCIOJIb3yeTCs
KOJIOCHUK.

JleficTBUTENBHO, OBLIO YCTAHOBIEHO, YTO B IPAHYJIHPYIOIUX MAIIUHAX
HanOoJbINAast YaCTh U3HOCA MIPOUCXOANT HA KOHIIEBBIX YYaCTKaxX MOMEpPeYHOH Oaku.
IToaTOMY KOJIOCHUKH AJIsI UCIIOJIb30BAHUS B TPAHYJIUPYIOIHUX MaIInHaX Oosee
NPEeANOYTUTEIBHO 00€CTIeYuBAaTDh BBIMYKJIOW BEPXHEH MOBEPXHOCTHIO JJIsl YBEIUYCHHUS
KOJIMYECTBA ChINyYero MaTepuaja Ha KOHIIEBBIX Y4AaCTKaX MOMEPEYHbIX OaJOK,
NOCPEACTBOM 3TOTO JyYIle 3aIMuIas MOCIeTHUE OT U3HOCA.

B arinomepaumoHHBIX MAaIIMHAX, C APYTrOH CTOPOHBI, HAMOOJbIIAS YaCTh U3HOCA
NPOMCXOAUT HAa CPEJHEM ydacTKe nonepedHon Oanku. IT03ToMy KOJTOCHUKHU s
UCIIOJIb30BAHUS B arJIOMEPALIMOHHBIX MAIIMHAX, TPEANOYTUTENIBHO, 00€CIIeYNBAIOT
BOTHYTOH BEPXHEH MOBEPXHOCTBIO JJISl YBEJIMYEHUS] KOJMYECTBA CHITYYEro MaTepuana
B LICHTPE MOMEePeYHON OaNKu, MOCPEACTBOM 3TOrO JyYIle 3alIUIIas CPEAHUH YIaCTOK
OT U3HOCA.

ITonepeuHoe cevueHnEe KOJOCHNUKA, HA €r0 CPEeIHEM YHaCTKe, MOXKET CYKaThCs B
HanpaBJICHUU HUXKHEN MOBEPXHOCTH. TakoW CyKalOUUNCSA CPEIHUN y4ACTOK HE
TOJIBKO YMEHBIIAET BEC KOJOCHHUKA, HO TaK)KE€ MOMOraeT HalpaBisTh NOTOK rasa B
00sacTh MM U3 00JACTU MOJ KOJOCHUKOM.

KonoCHUK COTIacHO HACTOSILIEMY H300PETEHHI0 MOXKET TaKXKe BKIKYaTh B ceOs
pPacHoJIOKEHHOE Ha HUYKHEH MMOBEPXHOCTH MOMepeuHol Oanku pedpo KeCcTKOCTH,
IPOCTUPAIOLIEECs MEXAY ABYMsl HOTAaMH U, IPEANOYTUTENbHO, NPOCTUPAIOLIEECs
Jajblie BHU3 MO BHYTPEHHUM CTOpOHaM HOT. Takoe pedpo KeCTKOCTH MOKET
MOBBICHTH NMPOYHOCTH KOJIOCHUKA U, TAKMM 00pPa3oM, YBEJIUYUTh CPOK ero CiIykObl. B
LIEHTPE CPEHEro y4acTKa MOXKET ObITh PACIMOJIOKEHA BBIEMKa JUIS JaJbHEHIIero
CHUJKEHUS BE€CAa KOJOCHHKA.

CornacHo Apyromy acmekTy u300peTeHHe OTHOCHTCS K peIleTKe U3 KOJOCHHUKOB,
KaK 3asiBJICHO B M. 15 ¢opmyssl n3o0pereHus.

CornacHo eme OTHOMY acHEKTy H300pEeTEeHHe OTHOCHTCS K CIIEKATEIbHOMN
TEJIe)KKE arJIOMEPAlMOHHON UM TPAaHYJHUPYIOIIEH MAaIINHbI, IPUYEM CIIeKaTeIbHasl
TEJIe)KKa BKJIIOYAET B Ce0s1 KOJJOCHUKOBYIO PEIIETKY C HECKOJbKUMH PEIIeTKaAMHU U3
CMEKHBIX KOJOCHUKOB, 00pa3yoOIIUMH MIOCKYIO MOBEPXHOCTD IJIS IpUEMa Ha Hee
CBhIIIyYero MaTepHaja, MPUIeM KOJOCHUKHU ABISIOTCS OMUCAHHBIMH BbILIE

KOJIOCHHUKaMU.
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Kparkoe onucanue ueprexen

Jlpyrue noapoOHOCTH M MPEUMYINEeCTBO HACTOSINEro n300peTeHuss OyAyT BUAHBI
U3 HIDKECJIEAYIOIero noaApoOHOro ONMCaHue U He OTPAHUYHMBAIOIUX BAPHAHTOB
OCYLIECTBJICHUS CO CCBUIKON HAa MPHUJIOXKEHHBIE YEPTEKH, HA KOTOPBIX:

@ur. | aBaseTcss BUAOM B NEPCIEKTUBE MEPBOro NPEANOUYTUTEIBHOTO BAPUAHTA
OCYLIECTBJIEHUS KOJIOCHUKA COTJIACHO N300peTEeHHIO,

@ur. 2 aBasieTcss BUAOM cOOKY KOJIOCHUKA COrjacHo ¢ur. 1,

@ur. 3 ABIsSETCS BUAOM CBEPXY KOJOCHHUKA cOrjacHo ¢wur. 1,

@ur. 4 sBAsSETCS BUAOM CBEPXY YCTPOHCTBA M3 KOJOCHHUKOB coryacHo ¢ur. 1,

@ur 5 sBasiercss BUAOM COOKY BTOPOTrO MPEANOYTHTEIbHOTO BApUAHTA
OCYLIECTBJIEHHUS KOJIOCHUKA COTJIACHO U300PETEeHHIO, U

@ur. 6 sBasieTcs BUAOM COOKY TPEThero NpearnoYTHTEIbHOrO BApUAHTA

OCYLIECTBJICHUA KOJIOCHHUKA COIJIaCHO I/1306peTeHI/IIO.

OnucaHue NpEeANNOUYTUTEIIBHBIX BAPHUAHTOB OCYILICCTBICHUA

IIpennouTuTenbHBIE BAPUAHTHI OCYLIECTBJIEHUS, TOKA3bIBAIOLINE HE
OTrpaHHYMBAIOLINE IIPUMEPHI KOJIOCHHUKA COTJIACHO U300peTeHuto, OyaAyT Tenepb
OMHCaHbI CO CChUIKOH Ha ¢ur. 1-6. [IOHITHO, YTO MPU3HAKHU, KOTOPbIE HA ONHCAHBI
noapoOHO B OAHOM BapHAHTE OCYLIECTBJIEHUS, MOTY PacCMAaTPUBATHCS MOJOOHBIMH
NpuU3HaAKaM MPeAbIIyLIUX BAPUAHTOB OCyLecTBIeHUs. Takxke, 4TOOBI HE MeperpyKaTh
(Urypel, HEKOTOPbIE OMUCHIBAIOINNE UICHTUYHbBIC TPU3HAKH CCHIIIOYHBIE 0003HAYEHHUS
He OyAyT MOBTOPSITHCS HA BCeX QHUTYpax.

B nmpuBeneHHOM HUIKE ONMUCAHUU TEPMHUHBI "BEpX, HU3, HAJ, MOJ, BEPTHKAJIbHBIH,
rOPU30OHTANBHBIN" OyAYyT UCMOJNB30BATh CO CCBUIKOW Ha HAamMpaBiieHue Guryp ajs
NpOCTOTHI MosicHeHu#. Ha ¢urypax mokasaHsl (rOpU30HTAIBHOE) MPOAOJIBHOE
HarpasieHue L, (ropu3oHTalbHOE) ONEepeuHOe HampaBieHne T u (BepTHKAIBHOE) 11O
BBICOTE HamnpasyeHue H.

KoJIOCHUKY BBIMOJHEHBI AJIs1 YCTAHOBKHU B PELIETKAX U3 CMEKHBIX KOJOCHUKOB
Ha PAMOYHOM 3JIEMEHTE CIIEKATEIbHON TeNeKKH (He MMOKa3aH) M UCTIONB3YIOTCSA B

arJIOMepalMOHHON UM FpaHyJUupyrOIlel MauiuHe. B cienyouemM onucaiuu



10

15

20

25

30

- 11 -

KOJIOCHHKA B3aUMOJIEHCTBUE MEXAY COCEAHUMH KOJOCHUKAMHU B pemeTke Oyner
YIOMSIHYTO IJIsl TOSICHEHUsI PYHKIIMOHUPOBAHUS MTPU3HAKOB.

Ha ¢ur. 1-3 nokasan kosocHuK 10 coriacHO OAHOMY BapUaHTY OCYINECTBIEHUS,
npu4yeM KoJoCcHUK 10 umeer nmonepedynyro 6anky 12, mpoCTUPAKINYIOCS B MPOIOJIbHOM
HalpaBJIEeHUU FOPU30HTAJIBbHON MIOCKOCTHU, U HOTU 14, NIpUCOEIUHEHHBIE K
nonepeyuHoi 6anke 12 ayisi BEpTUKAJIBHOTO NMPUKPEIIEHUs KoJlocHuKa 10 kK pame
criekaTebHOMN Tenexku (He mokasana). KonocHuk 10 ¢pakTuuecku pasaesieH Ha TPU
y4acTKa, NepBbId KOHLIEBON y4acTOK 16, BTOpON NPOTUBOJIEKAIUN TIEPBOMY
KOHLIEBOMY Y4acTKy 16 koHLIeBOU y4acTOk 18, u cpennuii yyactok 20 Mexay AByMs
KOHLIEBBIMU y4dacTKkaMu 16, 18.

IMonepeunast 6anka 12 mpocTupaeTcs OT MEPBOTO KOHIEBOro y4acTka 16 depes
cpenHuil yuactok 20 10 BTOPOro KOHIEBOro y4yactka 18 m umeer B oOmem
npsIMOYTOJIbHOE TonepeuHoe ceuenne. OHa BKJIOYAET B ce0s1 BEPXHIOK MOBEPXHOCTH
22 nns mpueMa Ha Hee ChIMy4ero MaTepuana U NPOTUBOMONIOXKHYK HUXHIOK
MOBEPXHOCTh 24, KOTOpasi MPU UCMOJb30BAHUHN HAXOAUTCS B KOHTAKTE C paMOU
criekaTenpHOU Tenexku. [Tlonepeunast 6anka 12 Takke BKIOYAET B ceOs
nepudepuiiHbIe TOBEPXHOCTU, COSTUHSIOMNE BEPXHIOK U HHKHIOK TTOBEPXHOCTH 22,
24. TlepudepuitHbie TOBEPXHOCTH MMPH UCTIOJIb30BAHUN HANIPABICHBI K CMEXHBIM
kojocHuKaM. Ilepudepuiinbie MOBEPXHOCTU BKIIOYAIOT B ¢e0sl 1BE MPOAOJIbHbIE
OOKOBBIE TOBEPXHOCTH 28 U, HA KaXXIOM KOHYHKE KOHILIEBBIX y4acTkoM 16, 18, nBe
nonepevyHble KOHIEBblE TOBepXHOCTH 30.

B pemerke u3 KOJOCHUKOB nepudepuitHpie 60KOBbIE TOBEPXHOCTH, MPEXKAE
BCETO HAa CPEIHEM y4acTKe NMONepeyuHoi Oaaku, 3aHal0T KaHa Ui TeKy4uel cpenbl IJis
IIOTOKA ra3a Mexay ABYMs CMEXHBIMHU KOJOCHUKAMH, TO €CTh 4€pe3 KOJOCHUKOBYIO
pELIEeTKY.

Horu 14 npucoeanHensl kK HUKHEN MOBEPXHOCTH 24 KaXJOTr0 KOHLIEBOIO
yuactka 16, 18 u umeroT Gpopmy Kproka ¢ BEpTUKAJIbHON BETBbIO 34 MO CYL[ECTBY
NEepHNEeHAUKYISPHON HUXKXHEN NOBEPXHOCTHU 24, U TOPU3OHTAIBHON BETBBIO 36, MO
CyILIECTBY NapajljieIbHON HUXXHEH MOBEPXHOCTH 24 U MPOCTUPAKOLIEHCS HAPYXKY.

IIpu ucnonb3oBaHUU KOJOCHUK 10 yCTaHABIMBAETCS HA CHEKATEIbHYIO TEIEXKKY
C DJIEMEHTOM PaMbl CIIEKATEIbHON TEJIEKKHU, PACIOJOKEHHBIM MEXAY HUXKHEN
MOBEPXHOCTBIO 24 B KaXXJAOM KOHLEBOM ydacTke 16, 18 U ropu30HTaIbHON BETBBIO
Horu 14 xonocHuka 10, orpannuuBas NOCPEACTBOM 3TOr0 BEPTUKAIBHOE

nepemMeunieHue kojaocHuka 10.
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CneuunanucTy NOHATHO, YTO KOTJla ClieKaTesbHas TeJleXKKa BXOAUT B
arJIOMEpPaLMOHHYIO MJIM IPAHYJHUPYIOLYI0 MAIIMHY U NEePEMELAEeT ChIIYYUd MaTepual
yepe3 YCTaHOBKH IJIs TEPMOOOpabOTKH, KOJIOCHUK MOAAEPKUBAETCS HA CIIEKATEeIbHON
TEJIEXKKE 3a CUET €ro HUKHEHU MOBEPXHOCTH HA KOHLUEBbIX Y4aCTKax, ONMUPAIIUXCS Ha
paMy crekaTenbHOU Tenexku. Korna cnekarenbHas TeneKka NepeBopaunuBaeTcs,
KOJIOCHUK OTAEJSAETCs OT paMbl IOA AEUCTBUEM CHUIbI TsxkecTH. IlageHne xkonocHuka
CO CIEeKATEIbHON TEJIEKKHU MPEeIOTBPaLIaeTCsl MOCPEACTBOM OJIOKHPYIOMINX CTEPIKHEH,
BXOJSIIIUX B 3aL[€NJICHUE C TOPU3OHTAIbHBIMU BeTBsIMU 36 HoOr 14.

Kak nmokazano Ha ¢ur. 1-3, koHuessle yuacTku 16, 18 nonepeunoii 6anku 12
BKJIFOYAIOT B ce0si mepBoe OJIOKUPYIOIIee CPeacTBO 38, BBIMOJHEHHOE IS
NEePEKPHIBAIOIEr0 KOHTAKTA C MEPBBIM OJIOKUPYIOIIUM CPEACTBOM 38 cocenHero
KOJIOCHUKA, OTPaHUYUBAasi MOCPEACTBOM 3TOr0 OTHOCUTEJIbHBIEC TEPEMEILEHUs ABYX
COCEHUX KOJIOCHHKOB B JIIOOOM rOPHU30HTAJIbHOM HampaBJieHUHU. J{efiCTBUTENBHO,
TOTZla NepeMelleHHe KOJOCHUKA MPeIOTBpallaeTcs B IPOAOJIbHOM HanpasieHuu L u
nonepeuHoM Hanpasiennu 1. [lepBoe Omokupyromee cpeacTsom 38 Takxke
OrpaHUYMBAET BpAlATEIbHOE ABUKEHHUE KOJOCHHUKA 10 B MIOCKOCTU pPELIETKH, TO
€CTb B TOPU30HTAJIBHOMN MIOCKOCTH.

Ha ¢ur. 4 nokasaH BUA CBEPXY Ha PEIIETKY U3 KOJOCHUKOB 10 pacmoaoKeHHbIX
Ha crekarenbHOU Tenexke. Ilokasan nepsoiil psia 40 u3 kosocHukoB 10 u BTOpOU psn
42 u3 xonocHukoB 10. ITonepeuHple KOHLEBBIE MOBEPXHOCTU 30 BTOPOrO KOHLEBOIO
yuacTka 18 xonocHukos 10 nepsoro psiga 40 BXOAAT B 3aLeNJIEHUE C TONEPEYHbIMU
KOHII€BBIMH MOBEPXHOCTsAMU 30 mepBOro KOHIEBOTO yuyacTka 16 komocHukos 10
BTOpOro psiga 42. Mexay cocenHUMHU KoJocHUKamu 10 pacronioxkeH 3a30p 44, 4ToObl
cIenaTh BO3MOXHBIM TEILUIOBOE paclIMpeHNe KOJOCHUKOB 10 B IpOAOIBHOM U
nonepeyHom Hanpasienuu L, T.

B noka3zanHoMm Ha ¢ur. 4 (Takxe Ha ¢ur. 1-3) BapuaHTe OCYLIECTBIEHHS MEPBbIE
OJoKUpyrOIHE 3JTEMEHTHI 38 UMEIOT TPEeyroibHy GOopMy C BepinHON 48
TPEyrojbHHUKA, PACMOJOKEHHON Ha CcpenHel JUHUU M Mexay AByMsl napauieibHbIMU
OOKOBBIMH MOBEPXHOCTAMH 28, 00pa3ys MOCPenCTBOM 3TOrO PAaBHOCTOPOHHUH WU
paBHOOeApEeHHBIH TPEeyroabHUK (V-00pa3Hblil mepBbIH OJOKUPYIOLINNA 3JIEMEHT).
Takum ob6pa3om, konocHuku 10 nByX coceqHux psaoB 40, 42 KOJIOCHUKOB
pacrioyioXKeHbl, Kak Moka3aHo Ha ¢ur. 4, B maxMaTHOM nopsiake. OQHAKO MOHSTHO,
YTO MepBble OJIOKUPYIOIIHE 3JIEMEHTHl 38 MOTYT Tak)Xe UMETh TPEYTOJbHYIO (popmy,

NPEACTABISAIINYK OCTPOKOHEUHBIH TPEYTOJbHUK UJIH JaXe NPAMOYTOJIbHBIN
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TpeyrojapHuK. KOHEYHO, y MPOTUBOMOJIOKHOTO KOHLIA COCeAHEro kKojocHuka 10 ero
nepBbli OJIOKUPYIOLMUI 3JIEMEHT JOJKEH UMETh KOMIIJIEMEHTApHYIO GOopMy.

Bosepamasice k ¢ur. 1-3, konocauk 10 Takxke BkJodaeT B ceds pacrnopky 50,
PACHOJIOKEHHYIO Ha KaXKJAOW U3 MPOAOJbHBIX OOKOBBIX NOBEPXHOCTSAX 28 monepeuHon
Ganku 12. Pacnopku (50) obGecreuensl B 1ieHTpe cpeaHero ydactka 20 u
MPOCTUPAIOTCS B onepeuHoM HamnpasieHuun T konocHuka 10. Pacnopku 50
PacmoJIOKEHBI TaK, 4YTO ABE pacnopku 50 cocegHUX KOJOCHUKOB 10 mpuxoast B
KOHTAKT APYT C APYIOM, ONpeaesss MOCPEACTBOM 3TOrO PACCTOSIHUE MEXAY
nornepeyHbIMU Oankamu 12, TO eCTh ra30BbIM KaHad 52 MeXAy KOJOCHUKAMH, Yepe3
KOTOpbIE€ IPOAYBAETCS Iras.

Pacmopka 50 MoxeT uMeTh JI0O0YI0 MOAXOASIIYI0 GopMy, TaKyIO Kak, HAIPpUMeD,
NpPSIMOYTOJIBHYIO, TPEYTONbHYIO, KPYTIYIO HIJIH, KaK MOKa3aHo Ha ¢ur. 1-3,
NOJNIYKPYTIIYI0. 3aKpyTJIEHHbIE KPOMKH pacmopok 50 obpalieHbl K BXOAAMEMY TOTOKY
raza, obecrieunBasi MeHbIIEE COMPOTUBJIEHNE TPOYBAEMOMY Yepe3 KOJOCHUKOBYIO
pelIeTKy NOTOKY rasa. B mammuHax, rae ra3 npoayBaeTcs 4yepe3 KOJOCHUKOBYHO
pelIeTKy CBEpXY, 3aKPyIJIEHHbIE KPOMKHU pacnopok 50 oOpamieHbl BBEpPX, Kak
noka3aHo Ha ¢ur. 1-3. B MmammuHax, rae ra3z npoayBaeTcs 4epe3 KOJOCHUKOBYIO
pelIeTKy CHU3Y, 3aKpyTJIEeHHbIE KPOMKHU pacrnopok 50 OyayT, pazymeercs, oOpaleHsl
BHU3.

[IpeanodTuTeNbHO, KaXkAasi MPOAOJbHAsE OOKOBAsi HOBEPXHOCTD 28 BKIIOYAET B
cebs onHy pacnopky 50. OgHako, 3TO He UCKIIIOYaeT o0ecneueHus: Ooyiee YeM OHOM
PacTOpKH Ha MPOIOJbHBIX OOKOBBIX MOBEPXHOCTIX 28.

Pacnopku 50 yny4dmaroT napanajieilbHOCTh ABYX CMEXHBIX KOJOCHUKOB U
obecneunBarT, YTO ra30Bble KaHaJbl 52 (Kak BUAHO Ha ¢ur. 4), onpeaesisieMbie
3a30POM MEKIY MOMepedHbIMHU OankamMu 12, OCTarOTCs MO CYIECTBY MOCTOSHHOU
mupuHbl. Pacnopku 50 pasnensrOT ra3oBblil KaHata 52 1Ba MEHBIIUX KaHaja.

Konocuuk 10 Takxe BkJto4aeT B cebst Bropoe Oyokupyromee cpencrso 60 Ha
NPOJOJBHBIX OOKOBBIX MOBEPXHOCTSIX 28 BOMM3M KOHLEBbIX yuacTkoB 16, 18. Bropoe
Onokupyroiee cpeactro 60 BKIOYaeT B ce0s BrICTyNAKMKUN 13 OOKOBBIX
noBepxXHOCTEH 28 BTOpOro KOHUEBOro ydyactka 18 monepeunoii 6anku 12 nepBoii
BBICTYII 62, paCIIOJIOKEHHBIN HA 3apaHee ONPEAEI€HHOM PAaCCTOSHUU OT KOHLEBOU
nosepxHocTH 30. Ee cooTBeTcTBYOmMU BTOPO#l On0oKHpyrOImuil s31emMeHT 60
BBINTOJIHEH ITOCPECTBOM BTOPOTO BhICTYyIIa 64 Ha MPOTUBOIIOJNOKHON OOKOBOIA

NOBEPXHOCTH 28 momnepeuyHoi Oanku 12 Ha BTOpoM KOHLEBOM yuyacTke 18. Bropoii
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BBICTYII 064 pacmoJiokeH Ha OOJbIIeM PacCTOSIHUHM OT KOHLEBOH moBepxHOCTH 30, uem
nepsbiil BeIicTyn 62. COOTBETCTBYIOLIEE pa3MelLeHle IepPBOro U BTOPOrO BHICTYIOB
62, 64 o0ecneyeHO Ha NMEPBOM KOHLIEBOM ydacTke 16.

ITockonbky konocHUK 10 pacmnonoxkeH B peueTKe U3 KOJTOCHUKOB, BbICTYIBI 62,
64 pacronoxeHsl BOJIM3U BBICTYIIOB 64, 62 coceqHero KojocHuka. Takum oOpazom,
BBICTYIIBI 62, 64 00pa3yrT ynopbl APYT AJIst APYra B MPOJOJbHOM HampaBieHuu L nis
NPEeAOTBPAILEHHUs] CMEIIEHUs OT 3aJaHHOTO B3aUMHBIX MOJIOKEHUN KOJIOCHUKOB.
B To Bpems xak Ha ¢ur. 1-3 mokasaHbl BEICTYIIBI 62, 64 NpsIMOYTOJBHOH PopMoii,
TaK>Xe BO3MOXKHO obecrneueHue npyrux Gpopm. TpeyroabHbie BBICTYIIBI, KaK MOKA3aHO
Ha ¢ur. 5, MOryT OBbITh, HAPUMEP, PACIIOJOKEHBI TAK, YTO BBICTYIIBI HE TOJIBKO
00pa3yroT ynopsl B MPOJOJIbHOM HalpaBieHUH L, HO Takke B BEPTHKAJIBHOM I10
BbICOTE HamnpasjeHuu H. ITokazaHHbIE TOUEYHBIM KOHTYPOM TPEYTOJbHBIE BBICTYIBI
PacIoNIOXKEHBbl Ha APYTOH CTOPOHE KOJIOCHUKA U MPEACTABIEHBI 34€Ch, YTOOBI
MOKa3aTh UX B3aUMOJEHCTBUE C TPEYTOJbHBIMU BBICTYNIAMH CMEXKHBIX KOJIOCHUKOB.

Konocuuk 10 Takske BKJIIOYaeT B cedst TpeThe ONokupyromee cpenctso 70 Ha
NPOJOJBHBIX CTOPOHAaX HOT 14 xosnocHuka 10. Ha onHON M3 NpOgOIBHBIX CTOPOH
TpeTbe OJOKUPYIOIIee CPECTBO BBIMOJHEHO MTOCPEACTBOM BepxHel ryoku 72 Ha
rOpU3OHTAJIBHON BeTBU 36 Horu 14. Ha npyroi npoaoJibHON CTOPOHE TPEThE
OJIOKHpYIOIIEe CPEACTBO BBHIMOJHEHO MOCPEICTBOM TOPU30HTANBHON HIKHENH IyOKu
74 Ha ropusoHTaNbHOI BeTBU 36 HOoru 14. HuxHsis rybka 74 pacnonoskeHa B Oosee
HU3KOM IOJIOKEHHH, YeM BepXHsisl r'yOka 72 U pacnosiokeHa IpOI0JIbHO, TaK 4TO,
MOCKOJBKY KOJOCHUK 10 pacnosoeH B peleTKe U3 KOJOCHUKOB, BEPXHsS U HUXKHSAS
ryOku 72, 74 o06pa3yrooT ynop ApyT sl Ipyra B BEPTHKAJIbHOM IO BBICOTE
HanpasiaeHuu H. J{nsa nanpHelero NoBelIEHUs NIPOYHOCTU COEANHEHUN BHAXJIECT
MEXAy COCETHUMH KOJOCHUKAMU MOJIOKEHNE BEPXHHUX M HUKHUX I'yOok 72, 74 Ha
APYroi HOTe KOJIOCHUKA UHBEPTUPOBAHBI.

Kak MoxHO Takke yBunaets Ha pur. 1, cpennuii yuactok 20 monepedHoi 0anku
12 MOxkeT UMEeThb Cy’KaruUleecss BHU3 B HaIIPABJIEHUN HUXXHEN MOBEpXHOCTH 24
NoIepeyHoe ceueHue. JDTO JieaeT BO3MOXKHBIM YMEHbIIIeHIEe Beca KOJocHuKa 10 u
HaIpaBJeHHE MOTOKA ra3a K WK OT 00JIACTH MO KOJOCHHUKOM.

Tak>xe Ha HIKHEH MOBEPXHOCTH 24 monepedHol Oanku 12 pacnonoxeHo pedpo
80 xecTkocTu. Pebpo 80 skecTkOoCTH MpoCcTUpaeTCss MeXAY ABYMs HoraMu 14 u mo
BHYTPpEeHHUM cTopoHaM Hor 14. Takoe peOpo 80 »KeCTKOCTH MOBBILIAET KECTKOCTD

KonocHUKa 10 ¢ orpaHUYE€HHBIM KOJUYE€CTBOM MaTepuasa. B ueHTpe cpeaHero
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yuactka 20 pedpo 80 xecTkocTH BKIIOUaeT B ceOs BbIeMKY 82, KoTOpas
JNOTIOJIHUTEJIbHO CHUKAET BeC MaTepuasia. Beiemka 82 Takke MOMOraeT CHU3UTh MUKHU
HaNpsOKeHUsT B KPUTHUYECKUX o0acTsax koixocHuka 10. Beiemka 82 moxer ObITH
YBEJIMYEHHBIM 3aKPYIJIEHHBIM Y4aCTKOM, KaK MOKa3aHO Ha Gur. 2. AIbTEpHATHUBHO,
BbleMKa 82 MOkeT ObITh HEOONBIION 3a0CTPEHHON 001aCThIO, KaK, HAIPUMED,
IOKa3aHo Ha ¢wur. 5.

ANbTepHATUBHBIN KOJOCHHUK COTJIACHO TPEThEMY BapUaHTy OCYIIECTBJICHUS
noka3aH Ha ¢ur. 6. CoriacHo 3TOMy BapUaHTy OCYLIECTBIECHHS TPeThe OJNIOKUpPYIOLIee
cpeactBo 70 Ha OHOW CTOPOHE KOJIOCHUKA BBIMOJHEHO nocpenctsoMm U-oOpa3Hoii
ryoku 90, koTopasi IpOCTUPAETCS 1O TOPU3OHTANIBHON BEeTBU 36 HOru 14, mo
BEPTHKAJIbHOH BeTBU 34 Horu 14 1 mo KOHHeBOMy y4dacTky 16 nmonepeunoi Oanku 12
1o nonepeuHoit koHnesol nosepxuoctu 30. CooTBercTByOMmas BTopast U-oOpa3Has
rybka 92 pacmnojiokeHa Ha APyrod cTopoHe koyjocHuka. OmHako sta Bropas U-
obpasHasi ryOka HEMHOTO cMelieHa. JleficTBUTe IbHO, HA TOPU3OHTAIBHON BEeTBU 36
Horu 14 oHa pacnonokeHa HEMHOIO HUJKE, HA KOHLIEBOM ydacTke 16 monepedHon
Oanka 12 oHa pacrnoyio’keHa HEMHOTO BbILIE, U HA BEPTUKAJIbHON BeTBU 34 HOTH 14
OHa pa3MeleHa ¢ HebonpmuM cmenienneM BHyTpb. O6e U-o6pasHbie rybku 90, 92
IBYX COCEIHUX KOJIOCHUKOB JE€HCTBYIOT KaK yNmopel APYT AJs Apyra Ajis
NpeaOTBpalleHUs nepeMenieHns kojJocHuka 10 B npoaospHOM HanpasyieHuu L u B
BEPTUKAJbHOM IO BBICOTE HampasjaeHuu H.

KonocuukoBas pemerka 10 cornacHo ¢ur. 6 Takke UMeeT MOMePEedYHY0 OaNKy
12 ¢ mo cyuecTBy BOTHYTOM BepXHel MOBEPXHOCThIO 22. Takast BOTHyTasi BEpXHsIA
MOBEPXHOCTh MOJKET OBbITh MPEAMOUYTUTEIBHON I MPEeaOTBPALIEHHUs H3HOCA
KOJIOCHUKA B CIIEKATEJIbHON TENEeXKKeE.

[Tpu HOpManbHOM paboTe BTOpOE U TpeThe OJokupyomue cpeactaa 60, 70 He
HaxoJsTCsl B KOHTaKTe Apyr ¢ ApyroM. OHU NpUXOAAT B KOHTAKT JIMLIb TOTAA, KOTAa
OJMH U3 KOJIOCHUKOB CJIErka cMeIllaeTcsl OT 3aJaHHOTr0 MoJIoKeHus. Bropoe u Tperbe
onokupyromue cpencraa 60, 70 mpeaOTBpAIIAOT NaJbHEHIIHE CMEIIeHUs] KOJTOCHUKA
10 ot 3amanHoro nonoxenus. Tperve Onokupyrwmee cpeactso 70, mpexae Bcero U-
obpasznas ryoka 90, 92, B COOTBETCTBUH C TPETHUM BAPUAHTOM COTJAcHO Qur. 6
obpa3yeTr pa3HOBUIHOCTb JAOUPHHTHOI'O YIJIOTHEHUS, IPEMATCTBYIOIEro MOMa aHUuI0
Jr000ro ChIMy4Yero MaTepuajja Ha ONOpPhl KOJOCHUKA, HA KOTOPbIE ONMUPAETCs

koJiocHuk 10.
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BepxHsist MOBEpXHOCTh MOMEPEUHON OAaJTKU MOXKET UMETh BOTHYTYIO HJIH
BBINYKJIYI MOBEPXHOCTb JJIs IOBBILIEHUS €€ CTOMKOCTH K U3HOCY.

B rpanynupyromux MamuHax ObIJIO YCTAHOBJIEHO, UTO HAaUOOJbIIEH H3HOC
IPOMCXOAUT Ha KOHIEBBIX yuacTkax 16, 18 monepeunoii 6anku 12. IToaTomy
KOJIOCHUKH JJI1 UCIIOJIb30BAHUs B TPAHYJHUPYIOLUUX MAIIUHAX, IPEANOYTUTENIBHO,
of0ecrnedunBarOTCs BBIMYKJIOH BEpXHEH MOBEPXHOCTHIO, TAKOH, KaK MOKa3aHO Ha ¢ur. 2
win ¢ur. 5. 3a cueT yBeNMUYECHUS KOJUYECTBA MaTepraja Ha KOHIEBBIX y4acTKax
NonepevyHon Oanky MoCaeaHss JIydlle 3alUIIeHa OT H3HOCA.

C npyroii CTOpOHBI, B arjJJOMEPAIMOHHBIX MAIIMHAX HANOONBIINN H3HOC
NPOMCXOAUT Ha cpenHeM ydacTke 20 nmonepeynoi 0anku 12. [1o3TOMYy KOJOCHUKH IJIsI
UCIIOJIb30BAHUS B arJIOMEPALIMOHHBIX MAIIMHAX, TPEANOYTUTEIBHO, 00€CIeYnBAIOTCS
BOTHYTOH BE€pPXHEH MOBEPXHOCTBIO, TAKOH, KaKk MokazaHo Ha ¢ur. 6. 3a cuer
YBEJMYEHUs] KOJIMYECTBA MaTepHualia B LEHTPE MOMepedHON OallKu CpeaHUN YU4acTOK

Jydlie 3allUIEeH OT U3HOCaA.
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HarpasJIEHHUE 110 BBICOTE
CpeaHsis JUHUSA

KOJIOCHUK

nonepeyHas 0anka

HOTHU

NEepBbII KOHLEBON y4aCTOK
BTOPON KOHLIEBOH y4aCTOK
CpenIHUH y4acTOK

BEPXHSs TOBEPXHOCTD

HUKHSAA MOBECPXHOCTDH
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MNPpOAOJIBbHBIC OOKOBBIE MOBEPXHOCTHU

NMOMEPEUYHBbIC KOHIEBLIC MOBCPXHOCTU

BEpTHUKaJbHAasl BETBb HOT'U
rOpU30HTAJIbHAS BETBb HOTU
nepBoe OJIOKUpyoIIee CPeaCTBO
NEePBbIN Psifi KOJIOCHUKOB
BTOPOM P KOJIOCHUKOB

3a30p

BEpLINHA TPEYTOJbHON (popMBbI
pacrnopka

ra3oBbIN KaHaJ

BTOpO€ OJIOKHPYIOIIEE CPEACTBO
NEepPBbIN BBICTYI

BTOPOH BBICTYN

TpeThe OJOKHPYIOIIee CPEACTBO
BEpXHssS ryboka

HIDKHAS ryOKa

pebpo xkecTKOoCTH

BbIEMKa

nepsast U-obpa3Has ryOka

BTOpas U-oOpa3Has ryOka
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OOPMVYIJIA U30BPETEHM A

1.  Konocuuk (10) nns ycTaHOBKM B pELIETKY U3 CMEXKHBIX KOJOCHUKOB B
CIIEKATEJIbHON TeJIeXKKe arjJjOMEepPallMOHHON MU TPAaHYyJIUPYIOIIEel MAIIUHBI, IPUYEM
kojocHUK (10) BkiIrouaeT B ce0sl yAJIMHEHHYIO nonepednyto oanky (12),
IPOCTUPAIOLIYIOCS B IIPOJOJbHOM HAaMpaBIe€HUN TOPU30HTAIBHON MIOCKOCTH,

UMEI Ui cpenquuil yuacTok (20) Mexxay AByMsI IPOTHBOJIEKAIIMMU KOHIIEBBIMH
yuactkamu (16, 18),

npudeM nonepevyHas 6anka (12) umeer B 0011eM MPAMOYTOJBHOE MOMEPETHOE
CeUYeHHe C BEPXHEH MOBEPXHOCTHIO (22) 1Jisl IpueMa Ha Hee ChIIy4ero Matepualna,
NPOTHUBOJIEKAINEH HI)KHEN MOBEPXHOCTHIO (24), U nepudepuiiHBIMH MOBEPXHOCTSIMH
(28, 30) mo HaMpaBJIEHHUIO K CMEXHBIM KOJIOCHHUKAM,

npudeM nonepevyHas 6anka (12) BxmouaeT B ceOs aBe HOorH (14) st
BEPTHKAJIBHOIO MPUKpPEIIeHUs KonocHUuKa (10) K criekaTenbHON TENeKKe, ’

npudeM KoHueBble yuacTku (16, 18) monepeunoii 6anku (12) Bkinro4arT B ceds
nepBbie Oyokupyromue cpeactna (38), npudem nepebie Onokupyromue cpeactna (38)
BBINTOJIHEHBI U PACIIOJIOXKEHBI TaK, YTO OHU B3aUMOJEHCTBYIOT C IEPBBIMHU
OJIOKUPYIOIUMHU CPEICTBAMU KOJIOCHUKOB COCEHUX PSAA0OB KOJIOCHUKOB, OTPaHUYUBAs
MOCPEACTBOM 3TOr0 OTHOCUTEJIbHBIE TEpEMELIEHHS ABYX COCEIHUX KOJOCHHUKOB, IO
MEeHblIE Mepe, B BEpTUKAJIbHOM U FOPU3OHTAJIbHOM HAllPaBJIEHUH,

npudeM nepBble Ookupyomee cpeactaa (38) UMEIT TpeyrojJbHOE MOMePEedHOe

CCUYCHUE B FOpI/ISOHTaHbHOfI IIJIOCKOCTH.

2. KonocHuk mo n. 1, mpudem BepinuHa (48) TpeyroabHOrO MOMEPEYHOTO
CEYeHHs pacnoyiokeHa Ha cpenHeit munun (M) Mexay nByMs OOKOBBIMHU

noBepxHocTsAMH (28) monepeunoit 6anku (12).

3. KoJoCHHK MO OJHOMY M3 MPEAIIeCTBYIOLIUX MYHKTOB, IPUYEM CPEIHHE
yuacTku (20) monepeunoit 0anku (12) BrkirovaroT B ceds pacnopky (50), mpuuem
pacniopku (50) pa3MeleHbl 1 paCCUUTAHbI IO pa3Mepy IJisl YCTAHOBJICHUS MPH
UCIIOJIb30BAHUN MEXIY COCETHUMH KOJIOCHUKaMU 3a30pa (44), oOpasyroomero ra3oBbii

kaHa’ (52) aist BXOASIIEro NOTOKA rasa.
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4. KonocHuk mo n. 3, mpudeM eIUHCTBEHHas pacnopka (50) pacnonoxkeHa B

LIeHTpe cpenHero y4yactka (20) Ha Kaxxa0l cTOpoHe nonepedHoit 6anku (12).

5. KonocHuk no n. 3 wiu . 4, npudyeM pacrnopka (50) uMeeT CyKaryrcs B

HaIpaBJeHUH BXOSIIET0 MOTOKA ra3a Gopmy.

6. KoJOCHUK 1O OJHOMY U3 MPEAMIECTBYIOUIUX MYHKTOB, TAK)KE BKIFOYA0 ITUH
B ce0s1 BTOpOe Oyokupyroiee cpeactBo (60), mpudeM BTOpoe OJOKUPYIOIIEe CPEACTBO
(60) BkiroyaeT B ceOst mepBbI M BTOPOH BBICTYIHI (62, 64), BRICTYNAKOIHE U3
OOKOBBIX MOBEpPXHOCTEH (28) mepBOro U BTOPOro KOHIEBOTO y4acTkoB (16, 18)
nonepeuHoi 6anku (12), mpuyem nepBolid U BTOPOH BBICTYIHI (62, 64) UMEO T Takue
pasMephl U PACTIOJIOKEHBI B IIAXMATHOM MOPSAKE TaK, YTO MPHU UCIOIb30BAHUHI
nepBble BBICTYIBI (62) ogHOro KosocHuka (10) B3auMOneHCTBYIOT CO BTOPBIMH
BeIcTynamu (64) cocennero kosocHuka (10) ¢ oOpa3zoBaHueM ymnopa B IpOAOJIbHOM

Hanpasiennn (L) konocHuka (10).

7.  KonocHuk no m. 6, mpuyeM NnepBbIi U BTOPOH BbICTYIBI (62, 64) uMeroT

NpPsIMOYTOJIBHOE MJIM TPEYTOJIbHOE MONEPEYHOE CEUEHHUE.

8.  KoJoCHHK MO OJHOMY M3 MPEAIIEeCTBYIOLUINX MYHKTOB, TAKXKe BKIIFOYAI0 IUH
B ce0s TpeThe Onmokupyromee cpeactsom (70), mpuuem TpeThe OIOKUpYIOLIEe
cpenctBo (70) pacnonoxkeno Ha Hore (14), npudem Hora (14) Bkato4aeT B ceds
BEPTHKAJIBHYIO BETBb (34), MO CylIECTBY MEePNEHAUKYISIPHYIO onepeunoi danke (12),

U TOPU3OHTAJBHYIO BETBb (36), MO CyLIECTBY MapajuieibHY0 nonepednoi danke (12),

U IPOCTHUPAETCS HAPYXKy B mpoaosibHOM HamnpasieHun (L) komocHuka (10).

9.  KonocHuk no 1. 8, mpudem TpeThe Onokupyriee cpeactso (70) BkaOYaeT
B ce0s1 BepxHIOKO ryOKy (72) Ha ogHOH cropone HorH (14) n HWXKHIOW ryOKy (74) Ha
apyroi ctopone Horu (14), mpudem BepXHss U HIDKHAS TYOku (72, 74) UMEIOT Takue
pasMephl U PACTIOJIOKEHBI B IIAXMATHOM MOPSAKE TaK, YTO NPU UCIOIb30BAHUHI
BepxHss ryoka (72) mepsoro konocHuka (10) B3auMoneicTByeT ¢ HIKHEN ryOKoit
(74) cocennero konocHuka (10) ¢ oOpa3zoBaHueM ynopa B BEPTHKAJIbHOM I1O BBICOTE
Hanpasiennn (H) konocHuka, mpudyeM BepXHsAs U HIKHAS ryOku (72, 74)

PacIioJIOKEeHbl Ha TOPU30OHTAJIbHON BeTBU HOTH (14).
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10. KonocHuk no n. 8, mpuyem Tperbe Onokupyroee cpenctso (70) BKIoYaeT
B ceOs:

- nepByto U-oOpasnyro ryoky (90), pacrnoyioxKeHHYI0 Ha OJHOH CTOpOHE
KOJIOCHUKA, mpuueM nepsast U-oOpasnas rybka (90) npoctupaercs no
ropu3oHTanbHON BeTBU (36) Horu (14), mo BepTukanbHoii BeTBU (34) Horu (14), u no
koHueBoi yactu (16, 18) nonepeuynoii 6anku (12),

- Bropyro U-o0pasnyro ryoky (92), pacnosioKeHHYO Ha APYTroil CTOpOHE
KOJIOCHUKA, ipudeM BTopasi U-oOpa3nHas rydka (92) umeer popMy, COOTBETCTBYIOIIYIO
dbopme nepBoit U-obpasuoii rydku (90), HO cMeleHa TakK, YTO MPHU UCIOJb30BAHUU
nepasi U-obpas3nas ryoka (90) ogaoro xonocHuka (10) B3auMoneiicTByeT co BTOPOi
U-o0pa3Hoti ry0koii (92) cocennero konocHuka (10) ¢ obpazoBaHneM ymnopa B
BEPTHKAJIBHOM 11O BbicoTe HampasieHnu (H) n npogonsHoM HanpasieHun (L)

kosiocHuka (10).

11. KosOCHHK O OJHOMY U3 MNPEAIIECTBYKINNUX NYHKTOB, IPUYEM BEPXHsIA

MOBEPXHOCTH (22) monepedynoit 6anku (12) uMeeT BOTHYTYIO WJIH BBIMYKIYIO Gopmy.

12. KoJOCHHK IO OJHOMY U3 NPEAIIECTBYKIIUX NYHKTOB, IPUYEM HA CPEIHEM
yuacTke (20) monepeuHas Oanka (12) umeer nomnepevyHoe CeUeHue, CyKarueecs BHU3

K HUJKHEN OBEpXHOCTH (24).

13. KoJOCHHMK MO OJHOMY U3 NPEAIIECTBYKIIUX NYHKTOB, TAKXK€ BKJIKOYA0 IUN
B ce0s1 pedpo (80) KeCTKOCTH, paCIONIOKEHHOE Ha HUKHEH nmoBepxHOCTH (24)
nonepeunoi 6anku (12), mpuuem pedpo (80) KeCTKOCTH, MPEATOYTUTEIBHO,

NPOCTUPAETCS BHU3 IO BHYTPEHHUM CTOpOHaM Hor (14).

14. Konocuuk nmo n. 13, mpuuem pedpo (80) :KeCTKOCTH BKIHOYAET B ceds

BbIeMKY (82) B ieHTpe cpenHero y4dactka (20).

15. Pemerka u3 KOJOCHUKOB, BKJIIOYaOmas B cedst nBa uiau OoJiee psaoB
KoJocHHUKOB (10) mo mr000My M3 MPEAIIeCTBYOMUX MYHKTOB, IPUYEM B Ka)XKIOM POy
kKoJocHUKH (10) pacmonokeHbl CMEKHO PYT APYTY, U MPUUEM NepBble OJOKUPYIOLINE

cpeactsa (38) konocHuka (10) ogHoro psga (40) B3auMOAEHCTBYIOT OJIOKUPYIOIUM
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00pa3oM ¢ mepBbBIMU OJIOKUPYIOMUMU cpeacTBaMu (38) KOJTOCHHUKOB COCENHEro psiaa

(42).

16. CrnekaTenbHas TejleXKa arjiOMEePaLMOHHON MJIM TPAHYJIUPYIOLIEH MAIIUHBI,
IpUYEeM CHEeKaTeNbHas TEeJIeXKKa BKIIYAEeT B Ce€0s1 KOJIOCHUKOBYIO PEIIETKY C
HECKOJbKUMH PEHIeTKAMH U3 CMEXKHBIX KOJOCHUKOB (10), 00pa3yromuMu mI0CKY0
MOBEPXHOCTH IJIs1 IPHEMa Ha Hee ChIy4ero MaTepuana, couepskamas kojaocHuku (10)

o ofHOMY u3 m.u. 1-14.

17. ArnomepanHOHHas WU FPAaHYJIUPYIOINAs MAIIMHA, BKJIIOYAKOIIAs B ceOs

CHEKATEJbHYIO TE€JEXKKY, OCHALICHHYIO PEIIETKON U3 KOJOCHUKOB MO 1. 15.
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