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CEAJIKA C ITPUCITIOCOBJIEHMEM JJIA PEI'YJIMPOBKU I'NTYBMHBI HA TYKOBOM
COILIHHUKE

JlaHHO€ U300peTeHne OTHOCUTCS K CESAJIKE C PaMOM, ¢ KOTOPON COEAMHEH, IO MEHbIIeH
Mepe, OJUH BBICEBAIOIIHNI COIIHUK U TYKOBBII COLIHHUK, PaCIOJIOKEHHBIA Mepe]] BbICEBAIOIINM
COLIHMKOM B pabo4eM HAmpaBJICHHH, TPUYEM K BBICEBAIOIEMY COIIHUKY U TYKOBOMY COLIHUKY

OTHOCHUTCSI TI0 OTHOMY MPHUCTIOCOOIEHHUIO [Tl PETYJIHMPOBKHU TITyOUHBI.

Cesanka aHanornyHoro tumna ussectHa u3 gokymenrta DE 10 2013 111 357 B4. B nHem
NOKa3aHO KOMOMHHPOBAHHOE PACIIONIOKEHHE BBICEBAIOIINX M TYKOBBIX COLTHUKOB JJIsSi BHECEHHS

B ITIOYBY YAOOpEHUs U MOCEBHOTO MaTePHaja 3a OAUH MPOXON.

Henocratkom 3TOi KOHCTPYKLMH sIBJII€TCsl OOJNbINAsl JUIMHA M BBICOKAs Macca y3Ja.

ITpucnocobnerne A peryTMpoOBKU TITyOHHBI TYKOBOT'O COLTHUKA TAKKE HE ONTHMAJBHO.

JlanHO€e n300peTeHne JOIDKHO YIIYUIINTD IPUHLHIT AEHCTBUS CESIIKH.

Orta 3amada pemaercs Onarojaps THIIOBOH Cesjike, B KOTOPOH, IO MeHbLIeH Mepe, €
OZIHOH CTOPOHBI TYKOBOTO COLIHMKA COOKY PacIOJIOKEHO HMPUCIIOCOOJIEHUE A PETyIUPOBKU
IIyOMHBI TaK, YTO B HAINPaBJIEHUM, NEPIEHIUKYJISIPHOM paboueMy, IO MeEHbIIEH Mepe,
TIOJIOBHHA €r0 OruOaroIeil MOBEpXHOCTH MepeceKkaeTcs: ¢ orudarouiell MoBEPXHOCTBIO TYKOBOTO
COIIHUKA, & y TPHUCIOCOONEHHsT PEryJIUPOBKU TIJIyOMHBI HMEETCS NPOHHUKANIEe B IMOYBY
YCTPOHCTBO (OPMHPOBAHUSI PAJOB U OOpPATHOrO MPHUKATHIBAHMS, PACIONIOKEHHOE CO
CMELIEHHEM OTHOCUTEJIbHO TYKOBOTO COIIHMKA B HANPABJICHUH, EPIICHIUKYJISIPHOM padouemy
HaNpaBJIEHUIO TaK, YTO CJIEAYIOIIHH BBICEBAIOIIMN COLIHUK MOTPY)KAeTCs B MOYBY B €ro KoJee,

dbopMupyst 6OpO3IKH MO CeMeEHa.

brnaromapst Tomy, 4TO, MO MeHbIIEH Mepe, MOJOBHHA OrudarIell MOBEPXHOCTH
NPUCTIOCOONIEHUsT Il PETYJIHUPOBKU TIyOMHBI IIepeceKaeTcss ¢ Oorudaromell NOBEPXHOCTBIO
TYKOBOT'O COLITHHMKA, KOHCTPYKIUS B IEJIOM CTAHOBHUTCSI KOpOY€. DTO TaKXKe MO3BOJSIET CHU3HUTh
o0Lyr0 Maccy y3ja TYKOBOro comHuka. Kpome Toro, yiydimaercs peryJupoBKa TITyOWHBI
TYKOBOTO COIIHMKA, TaK KaK YMEHbBINAETCS PACCTOSIHHE MEXKIY TYKOBBIM COLIHMKOM U
COOTBETCTBYIOIIMM TPHUCIIOCOOJIEHHEM JUIsl PEryJUPOBKH TIyOMHBI B pa0o4deM HarpaBlIEHUH.
TykoBBIi COLIHMK pearupyeT Ha M3MEHEHUs KOHTypa IIOYBBI, KOTOPBIM  CIEIyeT

NPUCTIOCOOJIEHUE AJIsl PETYIUPOBKU IIyOUHBI, 0€3 3afep>KKu MO0 ¢ MUHHMAJIBHON 3aepKKON
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Onmarogapsi MEHbIIEMY PACCTOSHUIO MEXKIY STHUM MPUCIOCOOIEHHEM M TYKOBBIM COIIHHKOM B
pabouem HampaBieHuu. B pesynprare riyOMHa BHeECeHUS YAOOPEHHMsS OTHOCHTENIBHO

MOBEPXHOCTHU ITOYBDI SABJISICTCA MOCTOSIHHOM AAXKE PN HAJIMYIUH HepOBHOCTeﬁ.

Ecnmu orubaromme mNOBEPXHOCTH TYKOBOTO COIIHMKA W MPUCIIOCOONEHUs I
peryJupoBKH TIIyOMHBI TepecekaroTcss Oojee 4YeM HamoJIOBUHY, BHOCHMOE KOJIMYECTBO
OTHOCHUTCSI K OOBIYHBIM YCJIOBUSIMH 3KCILUIyaTalnu cesiku. HeoObdHbIE HACTPOWKM MOBOPOTA
YCTPOMCTBA UL PEryJUPOBKU TIyOMHBI M (MJIM) TYKOBOTO COINHHKA, KOTOPbIE TEXHUYECKH
BO3MOXKHBI, HO MaJIO3HAUYMMbl HJIM COBCEM HE HMEIOT 3HAUYEeHUs Ha IPAKTHUKE, MOXHO

NPOUTHOPHPOBATH NP PEATU3ALNH TEXHUIECKOTO PEIIEHUs COTJIACHO U300PETEHUIO.

Vike Onaromapsi pactoIOXKEHUIO MPHUCIIOCOONEHHS Il PETYJINPOBKU TIyOHHBI TOJBKO
Ha OI[HOI\/'I CTOPOHE TYKOBOI0 COHIHHWKA BCKpbIBA€CMasA TYKOBbIM COIIHUKOM 6op03):[1<a
dopmMHupyeTCsT M TMPHUKATHIBAECTCS TAK, YTO CJIEIYIOIIUN BBICEBAIOIUIN COIIHUK (OPMHUPYET
ONTUMAJIbBHYI0 0Oopo3ny 1mox ceMeHa. HemocpencTBeHHO TP BHECEHHH  yIOOpEHUs
MPHUCTIOCOOJICHUE JUTsl PEryJUPOBKH TIyOWMHBI O0ECeunBaeT MPHUKAThIBAHUE BCKPBITOW U
Pa3pBIXJIEHHOW IUIsi BHECEHUsT ynOOpeHuss TOYBbI, Onaromapst 4YeMy CEeMeHa BHOCSTCS

CJICAYHOIIUM BbICEBAKOIUM COITHHUKOM B ONITUMAJIBHO IMOATOTOBJICHHYIO ITOYBY.

Orubaromiasi MOBEPXHOCTb MPHUCIIOCOONEHHsT Il PETYJIHPOBKH TJIIYOMHBI MOXKET
HiepeceKkaThbCsl ¢ Orudaroell MOBEPXHOCTHIO TYKOBOTO COILIHHMKA OOJiee YeM HAIOJIOBUHY U JasKe
nonHocTeio.  [Ipu sTOM ormbaromas MOBEPXHOCTb TYKOBOIO COIIHHUKA COOTBETCTBYET
MOBEPXHOCTU OUCKOBOI'O COINHUKA, SABJIAOIICIOCA YaCTbHO TYKOBOrO COIIHHKA. TyKOBbeI
COILIHUK MOXET OBITh OOHOAUCKOBBIM HJIM ABYXIHUCKOBBIM. Yem Oounblie MEPECECUYCHUE, TEM
TOYHEEe NPUCTIOCOOJICHUE IJIsl PEryJHPOBKM TIIyOWHBI MOXKET 3a1aBaTh pPaOO4Yy BBICOTY

TYKOBOI'O COIIHHUKA B 3aBUCUMOCTH OT M3MeHEeHUIt KOHTYpa MO4BhbIL.

OnTumanbHOE TPeNBapUTENbHOE VIUIOTHEHHE MOYBBI B OOPO3AKE TMOCJTEe BHECEHUS
ynoOpeHuss BaKHO C PAaCTEHHEBOMYECKOW TOYKH 3peHusi. JlOCTaTouHOe NpeaBapUTENbHOE
VIUIOTHEHHE TIOYBbI HEOOXOomuMo it olecrmeueHus: KamwuisipHoro sddexra, Omaromapst
KOTOpOMY BJlara MOAHUMACTCA K CEMCHaAM M3 HHWKXHHUX ITOYUBCHHBIX TOPU30OHTOB, TaK Kak
KamWUBIPbl B CIHMIIKOM PBIXJION MOYBE pa3pblBatOTCA. Tak Kak MOYBA YIUIOTHSETCS BONW3M
YI[O6peHI/IH, BHECCHHOI'0 TYKOBBIM COIIIHUKOM, 6J1ar01:[ap$[ BOCCTAHOBJICHHOMY KallUJUIAPHOMY
s¢dexTy kK ceMeHaM HaJJIeKalluM OO0pa3oM MOABOIUTCS HE TOJIBKO BJlara, HO M MHUTATEIbHBIE

BEIIEeCTBA U3 yIOOpeHus.
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IIpennaraemoe pacnoiOKEHNUE MPUCIIOCOONEHHSI AJIs1 PETYJIMPOBKH TNTyOHHBI TPUBOIAUT
Ha BBICOKOH CKOpPOCTHU ABUXKCHUA K TOMY, YTO TYKOBbIﬁ CONIHUK U HpI/ICHOCO6J'IeHI/Ie JJIA
peryaupoBKH TyOMHBI OTOPAChIBAIOT B CTOPOHY MEHbBIIE IOYBbI, CO3AaBas 0oJjiee POBHYIO
MOBEPXHOCTH MOYBBI U MPSIMON TOPU30HT MoceBa. Tak Kak TYKOBBII COLIHUK M PACTIOJIOKEHHBIE
cOOKy MpHUCTIOCOONIEHHSI TSl PETYJIUPOBKU TITYOUHBI IEPEKPBIBAIOTCS MUHUMYM HAIOJIOBUHY B
OOKOBOM HAmpaBJIEHWH, B 30HE TMEPEKPBITHS HEBO3MOMKEH BBIOPOC OOJBIIOrO KOJIUYECTBA

ITIOYBBI.

[Tpucniocobnenne st PEryaupoOBKH TIIYOMHBI HMMEET MOTrpy’Karomeecss B TOYBY
yCTPOHCTBO st (OPMUPOBAHHUSA PSAOB U OOPATHOrO NPUKATBIBAHHS, PACIIOJNIOKEHHOE B
HANpPaBJICHUH, MEPIECHANKYISIPHOM padoueMy, ¢ TaKUM CMEIEHHEM OTHOCHTEIBHO TYKOBOTO
COLIHMKA, YTO CJIEAYIOIINN 32 HUM BBICEBAIOIININ COLTHHUK B3pe3aeT MouBy, GopMupyst 60po3axy
NoJ ceMeHa. briaromapsi HalmW4YMIO 3TOTO YCTPOMCTBAa MPHCIOCOONIEHHE IS PEryJUPOBKU
TIIyOMHBI HE TOJIBKO 00€CIeuynBaeT ONMMPAHUE TYKOBOTO COLITHHKA HA MOYBY, HO MPEABAPUTEIHEHO
dopmupyeT M YIUIOTHSET NMOYBY B OOpO3JKE MOJ CEMEHa, KoTopas 3aTeM oOpalarbIBaeTcs
CJIEAVIOIIMM BBICEBAIOIIUM COLIHUKOM. Tak Kak yCTpOHCTBO anst (GOpMUpPOBaHHSA PSAOAOB U
0o0paTHOrO NPUKATHIBAHUS PACIIONOKEHO B OJHOM KOJee CO CIENYIOIIUM BbICEBAOIINM
COLIHUKOM, psfbpl (OPMHUPYIOTCS, a IOYBAa VIUIOTHAETCS HA OJHUX MU TEX JK€ Yy4YacTKax,

6J1aroz[apﬂ quemy 06pa60TKa IMOYBbI HC BEACTCA TaM, I’I€C 5TO HCBAXKHO IJIA CCBA.

bnaromapsi co4yeTaHMIO TPU3HAKOB, MPH KOTOPOM Orubarouye IMOBEPXHOCTH
NPUCTIOCOONIEHUST ISl PEryJMPOBKH TJIYOMHBI M TYKOBOTO COLIHHMKA MEPEKPBIBAIOTCS, IO
MEHbLIEH Mepe, HANOJOBUHY, a MPHUCIOCOONEHUE IJIsl PEryJUPOBKUA TIYOHHBI TYKOBOTO
COLIHMKA PACIOJIOKEHO TaK, 4YTOObI TOATOTABJIMBATH CEMEHHOE JIOKE JJIsl CIEAYIOLIEro
BBICEBAIOIIETO COINHUKA, TMOJY4YaeTCsl O4YeHb KOMIIAKTHAs W 3(PQEeKTHBHAS KOHCTPYKIIHS,
obecrieynBaromasi yAy4YIIEHHYI0 MOJa4y CEMSH W ONTHMAJIbHYKO PEryJUPOBKY BBICOTHI

TYKOBOI'O COLITHHKA.

B ongHOM W3 BAapHAHTOB OCYINECTBJICHUS H300pPETEHUS MNPUCTOCOONEHUS JUIs
PEryJINPOBKH TIYOMHBI HAXOMATCSI ¢ 00EMX CTOPOH TYKOBOIO COINHHUKA. IIpu AByCTOpOHHEM
PACIIONOKEHUH MPUCTIOCOONIEHUH [T PETYJIMPOBKH IIyOHUHBI IO CTOPOHAM TYKOBOTO COLITHHKA
NOYBa IOATOTABJIMBAETCS K MOCEBY OoJjiee PaBHOMEPHO M B IIONEPEYHOM HAIMPABICHHU IO
CPAaBHEHMIO C TOJBKO OJIHUM IPUCIOCOONEHHEM Il PEryJUPOBKU IIIyOUHBI Ha BBICEBAIOLIEM

comHuke. bnaromapsi 3TOMy 00paTHOE MNPUKATHIBAHHE IIOYBBL, BCKPBITOH BBICEBAIOIIUM
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COIIHUMKOM, U IIOATOTOBKA 60p03I[KI/I AJig CIICAYHOLIETO BBICCBAOIECTO COLIHUKA BBIMMOJHAKTCS C

00enx CTOPOH C OIMHAKOBBIM Ka4e€CTBOM.

B ongHOM U3 BapuMaHTOB OCYIIECTBIEHUs H300pETeHUs MPUCIIOCOOJIEHUE WU
NPUCTIOCOOJICHUS Uil PEryJIMPOBKU TIyOWHBI TYKOBOTO COLIHMKA MPEACTABIIOT COOOH OIHO
WIH HECKOJIbKO KoJtec. IIpu ncnonb30BaHUU KOJIEC ISl PEryJIMPOBKU TIIyOUHBI COMPOTHUBIICHHUE
TPEHHs IIPU KOHTAKTE C MMOYBOH MPAKTUYECKU MOJHOCTBIO OTCYTCTBYeT. Kpome Toro, Gnarogaps
KAQ4EeHUIO KOJIEC TO TOYBE CHIKAETCS M3HOC MPUCIIOCOONEHHs U PErYJIHPOBKH TIyOHMHBI.
Kpome Toro, xoneca nerde mpoXOAsST MPEnsTCTBUS Ha [OYBE WM B HEH, YTO CHIIKAET PHUCK
MOBPEKACHUN TYKOBOT'O COLTHHMKA U MPUCTIOCOOJICHUS AJIsl peryupoBku riyOunsl. Karsmmecs

KOJieca 00eCIIeunBarOT XOopouee NMpUKaTbIBAHUE TTOYBLI.

B omgHOM M3 BapMaHTOB OCYIIECTBIICHUS M300pETEHUsI KOjeca MOTYT ObITh LIEJTbHBIMU
wi co cnuiamu. Ilpu ucnonap30BaHMM LIETBHOIO KOJeca B MPOCTPAHCTBO MEXKIY TYKOBBIM
COLIHMKOM U KOJIECOM IIOMajaeT MeEHblle MOYBbl M IOCTOPOHHUX MPEeAMETOB. JTO AaeT
IIPEUMYILECTBO MPHU ONPEAENEHHbIX XapaKTepUCTUKaX MOUBbl. OAHAKO B IPYIHX CIAydasX MOXKET
notpedoBaTbCs, dYTOOBI TOYBA U IIOCTOPOHHHE IMPEIMETHl Jierde NPOHUKATH B 3TO
IPOMEKYTOYHOE NPOCTPAHCTBO. I 5TOr0 MOXKHO HCIOJB30BaTh, HAIPHUMEp, KOjeca Co

crmuiaMy Ui ¢ BBIEMKaMH B JHCKE.

B ogHOM M3 BapHaHTOB OCYLIECTBIICHHS] U300pPETEHHs] Ha BHEIIHEH OKPYIKHOCTH KOJIEC
UMeeTCs KOJIBLO M3 YCTPOHCTB i (OPMHPOBaHMS pPSAOB M OOpPATHOrO IPUKATBHIBAHMS,
BBICTYIIAIOIEE OTHOCHTENIbHO MOBEPXHOCTH KOHTAKTA KOJieCa ¢ MOYBOH HApPYKy. DTO KOJBLO
obecrieunBaeT Ooyiee HaneKHOE M TNIyOOKOE YIJIOTHEHHE IMOYBbI B HANPABICHUU JABJICHUS
KoJeca. Eciyu moBepXHOCTb KOHTAaKTa Kojieca B OOJbLICH MM MEHbIIEI CTeNeHH TOYHO CleNyeT
WU3MEHEHUSIM KOHTYpPa TOYBbI, BHEIIHEE KOJIBLIO MPOHUKAET B Hee. TakuM 00pa3oM, 3TO KOJBIO
obecrieunBaeT LeJieHANPaBIEHHOE YIUIOTHEHNE MOYBbI BIUIOTDH 710 30HBI TYKOBOTO COIIHHKA, TaK
KaK IpU HAAJCKAlEM HaBJICHUW OHO MOKET IIOTPY3UTBCA B TIOYBY U YIUIOTHUTHL €€ Ha
nocratounyro riayomny. C apyroil CTOPOHBL, COCeIHHE Kojeca JUOO HE3HAYUTENbHO
MOrpy>KaroTCsd B IIOYBY, b0 KaTATCS IO CaMOH ee MOBEPXHOCTHU, B TOYHOCTHU KOIHUPYSA €€
kOHTYp. C TIOMOINBIO KOJIbLIA YIJIOTHEHHWE IOYBBI BIUIOTH IO OOJBIIEH TITyOMHBI MOXKHO
peryjiupoBatb CTYINECHYATO WKW IIJIABHO B 3aBUCHUMOCTHU OT HNONECPECHHOI0 CEYCHUsA KOJibLa U
MOBEPXHOCTEHN KOHTAKTa C MOYBOH. IIpu 3TOM yIyioTHEHHE MOYBBI B LIMPUHY U INTYOHHY MOKHO
HACTPOMUTH HYKHBIM 00pa3OM C MOMOIIBI) COOTBETCTBYIOLIETO MOMEPEYHOr0 CEYSHHUsS KOJIbIIA,

MOBEPXHOCTH KOHTAKTa KOJieca C TIO4BOI U CerMeHTOB Koseca/konbla. Kpome toro, ot ¢popmbl
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TIOTIEPEYHOTO CEYEeHMsI KOJblla 3aBUCUT (OpMa CTEHOK OOpPO3IKH, CO3IaHHON TYKOBBIM

COIIHHUKOM.

B opHOM W3 BapuaHTOB OCYLIECTBIEHHUS HW300pPETEHUS OCH KOJIEC HAKJIOHEHBI
OTHOCHTEJIbHO pa0odvero HarpaiIeHUs], TaK YTO Y KOJIEC BO3HUKAET YroJl CTPENIOBHIHOCTU B
pabouem HanpasieHnH. biarogapsi HAKJIOHY KOJIEC MOXKHO TOTOBUTh M YIUIOTHATH OOPO3IKH IUIS
CJIENYIOLIEro BBICEBAIOIIETO COLUIHUKA. biarogaps HakjJOHY M BPALEHUIO KOJIEC IIPU JBUKEHUU
CEesUTKA BIIEpel TOYBAa CABHIaeTCs KOJECAaMU B CTOPOHY M yOupaercss M3 30HBI JEHCTBHSA
TYKOBOTO U BBICEBAIOINEr0 COIIHUKA B HAMPABJICHWH, NEPHEHIUKYISIPHOM pabodemy
HANpaBJIEHUIO. B YacTHOCTHM, €CIM Ha KOJIeCe €CThb KOJbIO, €ro OOKOBas IOBEPXHOCTb,
pacronokeHHas B pabodeM HampaBJICHHUH, CIYKUT CBOETO POAA LIUTOM, KOTOPBIA OTOIABUTAET
NOYBYy B CTOpOHY mox yriom. IIpu nmopobHOM mpenBapuTenbHOM (POPMHPOBAHHUU OOPO3IKHU C
BBICEBAIOIETO COIIHMKA YacTUYHO CHHUMAETCs Harpyska, IO3TOMY CEMEHa BHOCSTCS B

ONTUMAJIBHO C(POPMHUPOBAHHYIO U NPEABAPUTEIHHO YIJIOTHEHHYIO OOPO3IKY.

B onmHOM W3 BapMaHTOB OCYIIECTBJIEHHsSI HM300PETEHHS YroJl KOJEC OTHOCHUTENBHO
pabodero HampaBJIeHHs COOTBETCTBYET YIJy HAKJIOHA JHCKOB BBICEBAIOIIErO COLIHUKA
OTHOCUTENIbHO palo4ero HampasieHHs. B 3ToM BapuaHTe co3maercs OCOOEHHO IUIOTHAs
Oopo3aka, B KOTOPYKO MOKHO ONTHUMAJIbHO BHOCUTBH NoceBHOW marepuan. Ilpu ¢popmupoBanmu
IBOWHON OOpO3IKM BO3HHMKAIOT YCTOHYMBBIE CTEHKH, NpHYeM IpH HX (POPMUPOBAHUH H
VIUIOTHEHMH TI0YBa HE MOXKET COCKOJIb3HYTh Ha JHO Oopo3nku. 1o obecrednBaer

ONITUMAJIBHBIC YCJIOBUS AJIsI BHECCHUA CCMSH.

B omHOM #3 BapHAaHTOB OCYIIECTBJCHUS H300peTEHHs OCH KOJeC HaKJIOHEHBI
OTHOCUTECJIBHO  BEPTHUKAJIH, npu4eM  MpeaArOYTUTEIIBHO, YTOOBI YIrojl HakKJIOHa KOJIEC
OTHOCHTEJIbHO BEPTHKAIM COOTBETCTBOBAJ YIJIy HAKJIOHA IUCKOB BBICEBAIOLIETO COIIHHKA
OTHOCUTECJIBHO BEPTHKAJIH. B takom BAPHUAHTEC TOYKAa KOHTAKTa KOJIEC C MOBEPXHOCTBIO IMOYBbI
HAaXOAMTCsl TNPUOJIM3UTENIPHO B HampaBjieHHH 7-8 wdacoB. HakioH Kojiec OTHOCHUTENBbHO
BEPTUKAJIM NPUBOAUT K TOMY, YTO OHHU CIIOCOOHBI CABUIaTb NOYBY B CTOPOHY HaJICXKAIlUM
obpazom. CteHku OOpO3IKH HMMEIOT HEOONBIION YKIOH, XOpOLIO YIJIOTHEHHBIH IS
ONITUMAJIBHOI'O BHECCHUs CEMAH. Bnaronapsl HAKJIOHY KOJICC OTHOCUTCJIbBHO BEPTUKAJINU OHHU
JICTYC TPOHUKAKOT B NOYBY U JICTYE CABUTANOT €€. Haxnon noAACPKUBACT CABUT ITOYBbBI oe3

HEeHY>KHOTr0 BblOpachiBaHus. CABHHYTAs OYBA HE CKaTBIBAETCS OOPAaTHO B OOPO3IKY.
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B omHOM wu3 BapwaHTOB OCYIIECTBIIEHUS U300peTeHusl mpucnocodaeHne (Wi
NPUCTIOCOONIEHHUS) [UIsL PETyJUPOBKU TNIyOWHBI, OTHOCALIEECS K TYKOBOMY COINHHUKY, HMEET
HAKJIOHEHHYIO OTHOCHTEJIPHO HANPAaBJICHUS ABIDKEHHS MOBEPXHOCTb B OOJNACTH KOHTAKTa C
NOYBOH Ha OAHOM MM 00eHX CTOPOHAX. JTOH MOBEPXHOCTBIO ABIISAIOTCS, B YACTHOCTU OOKOBBIE
CTOPOHBI MPUCTIOCOONIEHHS sl PEryJIUPOBKH IyOHHBI, oOpalieHHble B paboyeM HanpaBJIeHHH.
Ecnu s peryaupoBKM TiyOMHBI HCIIONIB3YETCSl KOJIECO, 3TOH IMOBEPXHOCTBIO MOTYT OBIThH
HAKJIOHEHHBbIE OTHOCUTENIbHO pabodero HampaBieHUs1 OOKOBbIe CTOPOHBI KOJjeca WM
YCTAHOBJIEHHOTO Ha HEM KOJIbI[Aa. DJTH TMOBEPXHOCTH HEOOXOMUMBI JJUIsl B3PE3aHUS] BEPXHETO
TOPU30HTA, OTACNCHHs W OTOABUTAHUS TMOYBbI. JTa TIOBEPXHOCTh MOXKET o0yanathb
COOTBETCTBYIOLIEH (OpMON Il HAWIyYIIEro BBIMOJHEHWs 3TOM 3amaun. Hampumep, 3tH
MIOBEPXHOCTH MOTYT OBbITh HAKJIOHEHBl OTHOCHTEJIbHO IUIOCKOCTH BpAIUEHHs] KOJIeCa, UMEThb
OCTpble KPOMKH B KOHEUHOW O0JaCTH M W3rOTOBJEHBI M3 MaTepuana, o0JNaJaromero ocoOoi
BA3KOCTBIO TPU KOHTAKTe€ C T[OCTOPOHHMMHM TMpelMeTaMH, HanpuMep, U3 ClelHualbHON

3aKaJICHHON CTaJId HJIH YHOPYIrux KOMIIOHCHTOB IJI1 CHUXKCHUS TUKOB CUJIbI.

B ongHOM W3 BapuMAHTOB OCYINECTBJICEHUS H300pETEHUS MNPUCNOCOONEHUS I
PEryJIMPOBKH TIIyOHHBI, OTHOCSIIHNECS K TYKOBOMY COIIHUKY, HMEIOT B 30HE KOHTAKTa C ITOYBOM
BBICTYIIbI. DTHMH BBICTYIIAMU MOTYT OBbITh KJIMHbBS TPEYTOJbHON MM TpareuueBUIHON HOpPMBI,
NOTPY>KAIOIUECS B TMOYBY TyOske. BBICTYIBI MOTYT CIIy’KUTh NMPUBOIOM IUIS BPALEHHs KOJIEC
Onmaronmapss JydiieMmy CLEIUIEHHIO ¢ Mo4uBOH. OHM MOIYT COOTBETCTBOBATH IIOJIHOW WU
YaCTHYHOH ri1yOMHe Kojel. BrICTymbl MOTyT pacmojaraTthCsi Ha KOJecax 4epe3 paBHbIC HWIH
HEpaBHOMEPHBbIE TPOMEXYTKHU. BBICTYymBI Takke MOTIYT pas3indaTbCcs (OPMOH, BBICOTOH U

MaTepHaJIOM.

B ongHOM W3 BapUAHTOB OCYIUNECTBJICHUS H300pPETeHUS MNPUCTIOCOOJCHUS IS
PEryJIMpOBKH TIIyOMHBI HIMEIOT aCHMMETPHYHOE MONepeuHoe ceueHue. biarogapst 3ToMy MOXKHO
ONTUMH3HPOBATh (POPMUPOBAHHUE OOPO3TOK MPUCIIOCOOIEHUSIMHE Il PETYJIUPOBKH TTyOHHBI. B
YAaCTHOCTH, KOJIbLIA Ha KOJIECaX TMPHUCIIOCOOJIEHUH Ui PEryJUPOBKH TIYOHMHBI MOTYT HUMETb
aCHMMETpPUYHOE TomnepeyHoe cedeHue. llpu sTomM oOpamieHHass B pabodeM HarpaBlIeHUH
CTOpPOHA TPHUCIIOCOONEHUH Ui PEryJHPOBKH TIyOMHBI HMeeT (GopMy, HEOOXOIUMYIO IS
ONTUMAJIBHOTO B3PE3aHMs, PA3PbIXJICHUS] M CABUTaHMs MOYBBI B CTOpOHY. Ha oOpamieHHol k
TYKOBOMY COIIHHUKY CTOPOHE TIPUCIIOCOONIEHHUsSI Uil PEryJUpOBKH TIyOWHBI TpelyeTcs
IOCTaTOYHOE PACKpbITHE OOPO3KU U CABHI PHIXJIOH MOYBBI B CTOPOHY. B 3aBHcHMocTH OT BHOa
U KOJMYECTBA JUCKOB BBICEBAIOLIETO COLIHMKA M WX PACIOJNIOKEHHs Ha paMe MOXKET

noTpedOoBaThCS U CUMMETpUYHAst (PopMa IMONEePEevHOro CeUeHUsI OAHOTO M 000MX KOJell.
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B OAHOM U3 BApUAHTOB OCYIICCTBJICHUSA I/1306peTeHI/I$I, o MEHbLIIC MEPE, OAHA KPOMKa
OOpaIeHHOW K TYKOBOMY COIIHHUKY OOKOBOH CTOPOHBI NPHUCIIOCOONEHMS IUIsl PEeryJUpOBKU
IIyOHMHBI, TTOTPY KAIOLIAsICS B MOYBY IIyOsKe BCEro B padoueM MOJIOKEHUH, U, TT0 MEHBLIE MEpE,
OJTHa M3 KPOMOK JIMCKOB BBICEBAIOIIErO COLIHMKA, INIy0Ke BCEro MOTPY)KAIOLIMXCS B MOYBY,
HAXOIATCSI HA OJHOW JIMHUM, TMapajuleSbHONH pabouemy HampaBieHHI0. i1 ONTUMalbHOTO
BHECEHHs TIOCEBHOI'O MaTepuaja B Mo4YBy (GopmupoBaHue OOPO3AKH MPUCITIOCOONEHUSIMU JIst
PEryJIupOBKH FHy6I/IHbI Ha TYKOBOM COIODHHUKE JOJIKHO TEXHOJOIMYCCKHU COOTBETCTBOBATDH
NPOIIECCY ONTUMH3ALMKU OOPO3AKM JHUCKAMH BBICEBAIOINErO COINHHKA, B TOM YHCIIE
IBYXIMCKOBOrO cowmHMKa. Takum oOpasom, Oopo3nka mpensapuTenabHO (GopmMupyercs
NPUCTIOCOOJIEHHEM [UJIsl PETYJIMPOBKU TNIYyOMHBI Ha TYKOBOM COLIHHMKE, a JABOWHBIE JHCKU
BBICEBAIOIIErO COIIHHUKA JIUIIb 3aBEPIIAOT nporece GopmupoBanus. JJoOUThCS ONTHMAIBLHOTO
pe3yibTaTa MOXHO, €CJIM KPOMKH OOpAaIIeHHBIX K TYKOBOMY COIIHHUKY OOKOBBIX CTOPOH
NPUCTIOCOOIEHUH ISl PEryJIMPOBKH TIyOHMHBI, MOTPY)KAOLINECs B TMOYBY IIyOXe BCEro, u
KPOMKH JHUCKOB BBICEBAKOIIECTIO COIIHUKA, FJ'IY6}K6 BCCTO NOTPYXKAIUXCA B MOYBY, HAXOOATCA

Ha OJHOMW JIMHUH.

B ongHOM W3 BapuMAHTOB OCYINECTBJIEHUS H300pETEHUS MNPUCTOCOONEHUS I
PEryJaupOBKH TIyOMHBI TMOJHOCTBIO WJIM HYaCTMYHO H3TOTABJIMBAIOTCS W3 IOJHMMEPHOTO WIIH
3MacToMepHOro marepuana. Hampumep, Ha pabodux MOBEPXHOCTSAX MOKET OBITH MOJUMEpPHOE
VI 3JIACTOMEPHOE TMOKPBITHE, a KOJBLUO W (MJIM) BBICTYIIBI HAa KOJIbIIE MOTYT HMETh

METAJTNICCKYIO MOBEPXHOCTD.

B ongHOM W3 BapuUAHTOB OCYIUECTBJICHUS H300pPETeHUs MNPUCTIOCOOTEHUs IS
PEryJIMpOBKH TIyOHHBI CaMH 1O ce0e MM BMECTe C TYKOBBIM COIIHHUKOM YCTaHABJIMBAOTCS C
BO3MO>XHOCTBIO NEPEMEIICHUA OTHOCHUTECJIBHO paMbl. Bnaronapﬂ STOMY BBICOTA
NPUCTIOCOONIEHUH ANl PEryJHPOBKH TIYOMHBI MOXKET TIOCTOSIHHO PEryJUpOBAaTbCS B
COOTBETCTBUU C KOHTYPOM IIOYUBBLI, HPUYEM IPU HeOOJIBIITHX nepenaaax BbICOTBI OOJIXKHO
nepeMenaTbCss TOJNbKO TPHUCIIOCOONIEHHE Uil PEryJHpPOBKH TIYOMHBL, a TpU OOJBIIUX
nepenasax — MPUCIOCOOJIEHNE BMECTe C TYKOBBIM COIIHHKOM. Takum o0Opa3soM, MOJOKEHHEe
TYKOBOI'O COLIHUKA 3a4a€TCA HE TOJIBKO MOJIOKCHUEM paMbl, 4 B HaCTHOCTU WUJIN UCKITFOUYUTEIIbHO
BBICOTOH TPHUCIIOCOONIEHNsT AUl PETYJIUPOBKU BBICOTHL. biaromapsi stomy ymoOpeHHE MOXKeT
BHOCHUTBCA Ha, IIO MEHbBIIIEH MEpPE, MOCTOAHHOM PACCTOAHUU OT TOBEPXHOCTU IIOYUBBI H,

CJICA0BATCIIBHO, OT BHOCUMOI'O 3aTEM ITOCEBHOTO MaTEpUralia.



49938 8

B onHOM M3 BapHaHTOB OCYIIECTBJIEHHUS] N300PETEHUS MEPEMEIIEHUS PUCTIOCOOIEHIH
IUISL PETYIMPOBKH IIyOMHBI BBEPX M BHU3 OIPAHMYHBAIOTCS MEXAHUYECKUM YIIOPOM. DTH YIIOPbI
o0ecreynBaOT BEPTHUKAIbHOE MNEepeMeIeHHe NPUCTIOCOONEHUs IJIsl PEryJIUPOBKH TNyOHHBI B
OMNPENEICHHOM [Hala3oHe, NPUYEM 3TO MEPEMELICHHE HE Cpa3y BIMSET Ha IOJIOKECHHUE
TYKOBOT'O COLIHMKA IO BBICOTE, Onarojapsi 4eMy TYKOBBIH COIIHUK JIBH)KETCS OYEHb IJIABHO.
MexaHU4ecKuil yrmop MNpeaoTBpAIlaeT HEAONMyCTHMO OONblIMe TePEeMEIeHNs] TYKOBOTO
COIIHUKA BBEPX M BHU3, KOTOPbIE MOTJIH Obl CHU3UTh KaueCTBO CeBa. BhICOTA TYKOBOTO COIIHUKA
U3MEHSIETCSl TOJBKO B TOM Clly4ae, €CIM OTKJIOHEHHE IO BBICOTE€ NPEBBIIIAET JOMYCTUMOE

3HAUYEHHUE, 3aJaHHOE YIIOPAMH.

B omHOM ©W3 BapUAHTOB OCYIIECTBICHUS HW300pPETEHUs] MEXAHWYECKHH YIIOp
peryaupyercs mo BeicoTe. B 3aBUCHMOCTH OT CBOMCTB MOYBBI U BHJA YAOOPEHHUS M IMOCEBHOTO
Marepuaiga Ui TOJYYEHHUS ONTHUMAJbHOTO pPe3yJbTaTa MOXKET MOTPeOOBaThCS PETYJINPOBKA
BBICOTBI yIIOpa B COOTBETCTBUM C KOHKPETHBIMU YCIOBHSIMHU. DTO MOXKHO Cli€JlaTh C ITOMOLIBIO

peryJiupyeMoro 1o BbICOTE yIopa.

B ongHOM W3 BapHAHTOB OCYINECTBJICHUS H300pETEHUS MNPUCNOCOONEHUS I
pPEryaupoBKH TIIyOWHBI YIAEPXKUBAIOTCA B pabodeM IMOJIOKEHHM Ha I0YBE AKKyMYJSTOPOM
SHepruu. B kauecTBe TAaKOro axkKyMyJsITOpa MOKHO PAacCMOTPETb MACCHUBHYIO CHCTEMY,
HanpuMep, METAJUIMYECKYIO WM 3JACTOMEPHYIO MIPY>KHHY, KOTOpasi, HalpuMep, ONMUpPAeTCsl Ha
paMy ¥ IpH ABHKEHUH MPUCTIOCOOJICHUS ISl PEryJIMPOBKH [NIyOHHBI BBEPX MOTJIOIAET SHEPTHIO
U 3aT€M BO3BpAINAET ee, KOrjaa MPUCIIOCOOIECHUs ISl PEryJIHPOBKU INIyOHMHBI CHOBA JBIIKETCS
BHU3. OOHAKO B KadecTBe AKKYMYJSITOPOB MOXHO TaKXe HCIOIb30BaTh THUAPABINYECKUE,
[THEBMATHUECKUE WM JJIEKTPUYECKHE CHUCTEMbl, KOTOpPble B COOTBETCTBUU C OIHHM U3
BAPUAHTOB  OCYLIECTBJIEHHs HM300pPETEHUS] MOTYT PEryJupOBaTbCs AKTUBHO. MOXKHO
paccMOTpeTh, HaIMpUMep, THIpaBIMYECKHE LUIMHIAPBI UM IHEBMAaTHUECKHE CEPBOCHCTEMBI,
SHEPrusi Ha KOTOpPbIE MOJAI0TCSA OT aKKyMYyJISITOpa SHepruu. JlaBieHne Ha mpucrocoOIeHne s
PeryJIMpOBKH TIIyOMHBI MOTYT OKa3bIBaTh U 3JIEKTpoaBUTaTeNd. IIpu perymupoBaHum AeHCTBYET
Macca paMbl CESAJIKH, €CIM OHa YCTAHOBJIEHA Ha IUlaBaroIux onopax. Ecnu pama ynepskuBaercs
HAa TPaKTOpe B IMOCTOSHHOM pabodeM TNOJOXKEHUH, NEHCTBYyeT Takke Mmacca Tpakropa. Ilpu
MEPEMEHHBIX TSDKEJBIX YCIOBUSX IOYBbl JABJIEHHE MpPIKUMA M, CJENOBATENbHO, BBICOTY
TYKOBOTO COILITHHKA MOJKHO HETPEPhIBHO aJalTHPOBaTh BO BpEeMsl BHECEHHs YyIOOPEHHUS B

3aBUCHUMOCTH OT MOTPEOHOCTEH.
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B OOAHOM U3 BapUAHTOB OCYLICCTBJICHUSA I/1306peTeHI/I$I CUJIbl, TMEpPE€aaBacMbIC
AKKyMyJIATOPOM Ha NPUCIOCOONEHHE Ui PETyJUPOBKU TIyOWHBI, MOXHO pPEryJIHpOBaTh C
MOMOLIBIO COOTBETCTBYIOILErO YCTPOUCTBA. PeryaupoBOYHBIM YCTPOMCTBOM MOKHO HAaCTPOWTH
JIaBJieHHE Ha TYKOBBIN COLIHHMK BO BpeMs paOoThl. C MOMOIIBIO PEryJUpOBOYHOIO YCTPOHCTBA
MOKHO YCTaHOBHUTH TpeOyemoe MpeaBapUTENbHOE HATSDKEHHE — BPYUHYIO MEXaHHU3MOM, C
nmyJibTa yopasieHuss Ha cessike win ¢ IIAY, nampumep, Ha Tpaktope. Kpome Toro,
PEryJIMpPOBOYHOE YCTPONCTBO MOKET ABTOMATUYECKH IMOAAEPKUBATH ONPENEJIEHHOE N1aBJICHUE
Ha COIIHUK W (WJIM) ONpPEIENIEHHYIO BBICOTY MPUCIOCOOJECHUS IJIsl PEryJUPOBKH TIIYOWHBI U,
CJIEIOBATENbHO, TYKOBOIO COIIHMKA C HCIHOJBb30BAHMEM NOAXOASIIEH NPOrpaMMbl H
VIIPABJISIEMBIX €l HCIOJHUTENbHBIX 3JIEMEHTOB. PeryinpoBoUHOE YCTPOWCTBO PEryJIMPYET BCE
CHJIBI, TIEPEaBaeMble OT aKKyMYJIATOpPA, B COOTBETCTBUHU CO CBOMCTBAMH NOYBBI U TpeOyemoi

ryOHHOI ceBa.

B onHOM M3 BapuaHTOB OCYINECTBJICHHsS W300PETEHUS PETryJIHMPOBOYHOE YCTPOHCTBO
UMeeT SJICKTPOHHBIM OJIOK aHajin3a, COSAWHEHHBIH C NaTYUKaMU, H3MEPSIOIIHA TEKYIIYIO
BBICOTY TYKOBOT'O COIIHWKA W (WJIM) NEUCTBYIOIINE HA TYKOBBIA COIIHHUK CHJIbI, C MOMOIIBIO
MOAXOALIEH MPOrPaMMbl ONMPEAENSAIOIINN PETYJIUPYIOIINE MapaMETPbl HA OCHOBAHUM JAHHBIX
JATYUKOB U COEAWHEHHBIM C MCHOJHUTEIbHBIMU 3JIEMEHTAMH PEryJHPOBOYHOIO yCTPOMCTBA,
KOTOPbIM MEPEAAOTC PEeryjupyroliue napamerpbl. biiok aHamu3a Aaer BO3MOXHOCTb

ABTOMATHUYECKOTO PETYJIUPOBAHU.

B omHOM u©3 BapMaHTOB OCYLIECTBJIEHHS H300pEeTEeHNs BBICEBAIOIIUI COIIHUK,
COEAMHEHHBIH C MPUCIOCOOJCHUEM [UJIs PEryJIMPOBKU TJyOMHBI, B pPabO4YeM MOJOKEHHH
YIEPKUBACTCS HA TOYBE AKKYMYJSITOPOM SHEPTUHU, a 3TOT aKKyMYJSATOpP (PYHKLHOHAJIBHO

COEAMHEH C aKKyMYJIAITOPOM, YIEP>KUBAOLINM Ha MTOYBE TYKOBbIN COLITHHUK.

CDYHKLII/IOHaJIbHoe COEAUHEHUEC MOKHO PEAIN30BATh pa3JIMUHbIMU criocobamu.

Hanpumep, akkymyJsTOpbl B BUJE THAPABIMYECKUX LUJIUHAPOB MOXKHO COCIUHUTH C
AKKyYMyJIITOPOM JaBJIEHUs B MNapajyielbHOM cxeMe. B Takoll cxemMe MOCTOSHHOE [aBIICHHUE,
CO3/1aBa€MO€ aKKyMYJISITOPOM JABJICHMs], BCETrNla MEPEAAECTCA HA TOT aKKyMYJISITOP SHEPIUH, Ha
KOTOPBIN B TaHHBII MOMEHT JI€MCTBYET MEHbIIEE MPOTUBOAABICHUE, TAK YTO NMPUCOCTAUHEHHBIN
K HEMY TYKOBBIM WJIM BBICEBAIOIIMN COUIHUK MPUKUMAETCS BHU3 U BblaBuraercsa. Ilpu stom
BBIPDABHUBAHUE AABJICHHUS] MOXET MPUBECTU K TOMY, YTO APYrOM TYKOBBIM WJIM BBICEBAOLLMI

COITHUK COOTBETCTBYIOIIHUM o6pa30M BTATUBACTCA OO MOMCHTA IIOJIHOI'O BbIpaBHHUBAHUA
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naBneHus. Takum o00pa3oM, MapajuleIbHOE COEINMHEHHE THAPABINYECKUX [MIHHAPOB C
AKKyMYJIATOPOM JaBJIeHMs] JEHCTByeT Kak BeChbl, I[UIABHO pacHpefessioliue HuMerolleecs
naBlieHHe Ha 00a aKKyMyJsTopa 3HEPTMHM B 3aBUCHUMOCTH OT TeKyuledl curyauuu. Ecmu
NPOTUBOJABICHUE HAa AKKYMYJATOP [AaBICHUS OT AKKYMYJATOPAa SHEPIUH, YBEIUYMBAETCH,
COOTBETCTBYIOLMI TYKOBBIII WJIM BBICEBAIOIIMUN COLIHUK U COOTBETCTBYIOLIUN AKKyMYJIATOP
SHEPIUu BTATUBAIOTCS, 4 APYTON TYKOBBIM HJIM BBICEBAIOLIUIN COIIHMK BBIJBUIAIOTCS, KOIZA
YBEJIMYUBAETCSl JaBJIEHHE B akKKyMyJisiTope aaBieHus. [Ipu HM3MepeHHBIX YBETUUEHUSX WIIH
MaJICHUSAX JaBJIEHUS B aKKyMYJSITOpPE JaBJIEHUS B HEM MOXHO TaK)K€ yBEJIMYHBATh U CHHXKATh
JaBJIeHUE, YTO HENOCPEeNCTBEHHO CKAa3bIBAaeTCsl HAa  JaBJIEHUH, JEHCTBYIOIIEM Ha
NPUCOEUHEHHbIE AaKKyMYJIAITOPbl JSHEPrud TYKOBOTO W  BBICEBAIOIErO COLIHMKA U

HEMOCPECACTBCHHO BJIMAIOIIEM Ha UX IIPOHUKHOBCHUE B TIOYBY.

BbICTpOe MOBBIICHUE JABJICHUA B aKKYMYJIATOPEC AABJICHNSA, KOTOPOC BbI3BAHO CXKATHUEM
MPY>XXUHbBI TYKOBOIr0 COMNIHUKA ©W HE MOXKET 6bITb HEMOCPECACTBECHHO KOMIICHCHPOBAHO
BBIABUXKECHUEM BbICCBANOIIECTO COIIHHKA, CBUACTCIBCTBYET O BO3MOXKHOM KOHTAKTE C
NpEenATCTBUEM, KOTOPOC MOXKET MNOBPEANUTDH BbICGBaI'OH_[I/Iﬁ COILIHUK. I[J'If[ CHMIKCHUA pPUCKA
HOBpe)KI[eHI/Iﬁ YBCIIUYCHUEC OABJICHHUA MOXKHO UCIIOJIB30BATh IJIA 6I:>ICTpOFO CHU)XCHUA NaBJICHUA
Ha TYKOBbIﬁ u BbIC@BaIOH_[I/Iﬁ COIIHUK C HEJbKO MPECAOTBPALICHHUA WIIU, IO MEHbIIEN MEpE,
YMEHBIICHUS MOBPEKACHUA 3TUX KOMIIOHCHTOB. BbICTpOG CHUXXCHUEC NABJICHUSA B dAKKYMYJIATOPEC
JaBJICHUs] UCTIONb3YeTCsl Ui cOpoca HAarpy3Kd C LENbI0 MPENOTBPAINEHHs WM, MO0 MEHbLIeH

MEPE, YMEHBLICHUS NOBPEXKIACHUA TYKOBOT'O U BbICEBAIOIIET0 COIMHUKA.

Kpome TOro, oqHOBpeMEHHO MOKHO YBEJIUYMThH NABJIEHHE B aKKyMYJSITOPE AaBJICHUS
IJIE TYKOBOTO W BBICEBAIOLIETO COINHUKA, HAMPHUMEp, €CIM OHU He CIHUIIKOM TIIyOOKO
NPOHUKAIOT B CJMIIKOM TBEPAYIO MM CyXyH IIOYBY. DTO YCIOBHE MOTYT pPaclo3HaBaTh
COOTBETCTBYIOLIME IAaTYUKH, KPOME TOro, TpeOyeMyK HACTPOWKY MOXKET BBECTH OIEepaTop.
VYnpasieHue CesKoil ympoILaeTcs, €Cd COOTBETCTBYIOIIUE PEryJIUPYIOLIUe MapaMmeTphbl s

TYKOBOI'O U BBICEBANOIIECTO COUTHHUKA NMEPEAAOTCA BMECTE.

B xauectBe AKKYMYJIATOPOB SHEPTUHU MOXKHO UCIIOJIb30BATh HE TOJIbKO T’MAPABIINYCCKUE
CUCTEMbI, HO U €CTECCTBCHHbBIC U JPYTUC SHEPICTUICCKUEC CUCTEMBI, HAIIPUMED, MTHEBMATUICCKUEC
HJIN SJICKTPUICCKUEC, C COOTBETCTBYHOIIIMMU KOMIIOHCHTAMU. MO:KHO MCIIOIB30BaTh U COYETAHMS
TaKUX CHUCTEM, HANPUMEP, TUAPABINYCCKUC LUWIUHAPBI W THUAPABIUYCCKYHO CUCTEMY C

QJICKTPUYICCKUMU CCPBOMPUBOAAMU, MPUYEM KaXKIad U3 3TUX CUCTEM BbIIIOJIHACT CBOKO 3a1a4y.
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B onmHOM w3 BapuaHTOB OCYLIECTBICHHUS H300PETEHHS] AKKYMYJSITOPbI 3HEPrHU
TYKOBOTO M BBICEBAIOLIETO COIIHUKA PETYJIHPYIOTCS BMeCTe. DTO MOXET OBITh MOJIE3HO,
HaNpHUMep, JUIA BBITIOJIHEHUS OINpeeNeHHbIX (PYHKIMH HA OTAENbHBIX y4acTKax. AKKYMYJISTOPBI
SHEPrMd MOXKHO 3a7€HCTBOBATh OAHOBPEMEHHO, YTOOBI IMOIHATH TYKOBBIH U BBICEBAIOIIUIN
COIIHUK COOTBETCTBYIOLIEH OOpO3AKH OFHOBPEMEHHO WM C HEOOJbLUIMM IPOMEKYTKOM
BpEMEHH, 4YTOObI HE NPOBOIUTH IOCEB HA YK€ 3aCETHHBIX YYaCTKaxX MOBOPOTHOH ITOJIOCHL
MoOXHO TakXe pPacCMOTPETb BO3MOXHOCTb OIJHOBPEMEHHOIO BTATMBAHUS U BbIIBHXKEHUS
TUIPaBINYECKUX LUJIUHIPOB IBOMHOrO AEHCTBUS IJIsI TYKOBOTO M BBICEBAIOINETO COIIHUKA,
KOTZla CesIKa pACKIaAbIBACTCSl WM CKJIAABIBAETCS Ul JABIDKEHHS IO Joporam oOrmero
nosp3oBaHus. COBMECTHOE 3a1efICTBOBaHNE aKKyMYJISITOPAMHU SHEPTrUU 3HAUUTENIBHO YIPOIIaeT

YIIPABJIEHUE CESIKOM.

B onHOM M3 BapHaHTOB OCYIIECTBIIEHHS H300PETEHHUs OMH HIIH HECKOJIBKO TYKOBBIX U
(M) BBICEBAIOIIMX COIIHUKOB MOYKHO TIOAHUMATh COOTBETCTBYIOIINM aKKyMYJISTOPOM SHEPTHU
Ha OMNpEeNeJeHHOM YydYacTke. biaromaps mnoxbeMy 4YacTH COIIHHKOB MOXHO H30eXaThb
NEPEKPBITUs KOJIEH BO BpeMsi nocesa. Eciin nMmeromuecs: akKyMyJIsiTOPbl SHEPTUH HCIIOJb3YHOTCS
INIi  TOAbEMa, JAOIOJHHUTENbHOE obOopynoBaHue nisi mnoxbema He Tpelyercsa. Ilpu
HEOOXOIMMOCTH CHUCTEMa YIPABJICHUS aKTUBUPYET COOTBETCTBYIOLINE AKKYMYJIATOPHI SHEPTHU

AJis1 IoABbEMA UM OITyCKaHUA COOTBETCTBYIOIHUX TYKOBbBIX U (I/I.]'II/I) BBICCBAIOIINX COLIHUKOB.

B opHOM M3 BapHaHTOB OCYLIECTBJICHHS U300pPETEHHsT OUH HIIH HECKOJIBKO TYKOBBIX U
(M) BBHICEBAIOIINX COIIHMKOB MOJKHO IIOJAHUMATh COOTBETCTBYIOLIMMHU aKKyMYJISITOPaMU
SHEPIrHM, €CJIM CesIKa HAXOAWTCS B TPAHCIOPTHPOBOYHOM MOJIOKEHHH. AKKYMYJISITOPBI
SHEPrMM MOKHO TaKXKe€ HCIIONb30BaTh Ui YMEHbLISHHs IIUPUHBI Cesulku U3 pabdouero
TIOJIOXKEHUS B TPAHCTIOPTHPOBOYHOE.

[Ipoure npuzHAKM W300pETEHHsT MpPHUBEIACHBI B MNYHKTaX (HOPMyJbl H300peTeHus,
¢urypax u onucanuu. Bce mpu3HaKy M UX COYETAHUS, HA3BAHHBIC BBIIIEC B OMHCAHHH, & TAKXKE
NpUBEACHHBIC HIDKE Ha QUrypax u (WiM) B UX ONMHCAHUAX NMPU3HAKUA U UX COYETAHUS] MOJKHO
UCTIONIb30BaTh HE TOJIbKO B YKA3aHHBIX COYETAHMSIX, HO W IO OTHENbHOCTH WJH B HHBIX

COUCTAHUAX.

H3obpeTteHne monpoOHee ONMUCHIBAETCS HA OCHOBAHUM MPEATIOYTUTENLHOIO BapHAaHTA

OCYILIECTBJICHUSA CO CCBIJIKOH Ha npuiIara€MbIC YCPTECHKU.

Ha mnmoctpanusx n300pakeHs:
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@ur. 1: cesyika ¢ TYKOBBIM COITHUKOM U BBICEBAIOINUM COITHUKOM, BHJI COOKY
dur.
Dur.

2: TYKOBBIH COLTHHK, YBEJIUUYEHHBIN BUII COOKY
3: TYKOBBIN COIIHUK, BUJl CHU3Y

®ur. 4. BUI HAa TYKOBBIN COLIHMK, ITOKa3aHHbIN HA (UT. 2, C KOJIECOM CO CIHUIIAMHU
@ur. 5: coueTaHue TyYKOBOTO U BbICEBAIOLIETO COLIHUKA, BUJl CHU3Y

@ur. 6: Bux cOOKy Ha KOHCTPYKLHIO CEsUIKH, B KOTOPOIH TYKOBbIE M BBICEBAIOIINE

COLIHUKH PACIIONIOKEHBI ¢ OOKOBBIM CMELIIEHHEM OTHOCUTENIbHO APYT Apyra

@ur. 7: BUI CHU3Y Ha KOHCTPYKLHIO, MOKA3aHHYIO Ha (ur. 6.

Ha ¢ur. 1 nokazana cesuika 2, Ha paMme KOTOPOH 3aKPETIEHbl BBICEBAOIIUN COLTHUK 6 U
TykoBbIli commHUK 8. Cesiika 2 NBIDKETCS MO MO0 B pabouyem HampasieHuun A. Ilpu sTom
CHaydajia TYKOBBIM COITHUK 8§ BHOCHT B IMO4YBY ynoOpeHue. 3aTeM CIENyOLINI BbICEBAIOIIUN
COLIHUK 6 BHOCHT B MOYBY CEMEHa CBepXy U (WiH) psaoM. Takum oOpa3om, Mpu ABMKEHUH IO
TIOJIFO TYKOBBIM COINHUK 8 M BBICEBAIOINUN COITHUK O BCKPBIBAIOT OOPO3NKY, (GOPMHUPYIOT ee,
BHOCAT YAOOpEHHE, MPeNBAPUTENBHO YIUIOTHSIOT ITOYBY, BHOCST CEMEHA U MPHKIMAIOT MOYBY B
00J1acTH 3aKpBITOH OOPO3IKH.

UtoObI TYKOBBIH COIIHUK 8 MOT BHECTH YAOOpPEHHE B MTOYBY C 1OCTATOYHON INyOMHOH U
TOYHOCTBIO, TYKOBBII COLIHUK 8 B JaHHOM IIPUMEpPE OCHALICH JBOWMHBIMU IHCKaMHU, KOTOPBIE
Pa3PBIXJAIOT MOYBY B 30HE AEHCTBUS U CO3AAI0T OOPO3IKY AJI BHECEHMsI yaoOpeHus. J[BoiHbIe
IUCKH TYKOBOTO COLIHMKA 8§ MMEIT OrularmInyl0 IOBEepXHOCTh 12, 00pa3oBaHHYIO

OKPY>KHOCTBIO TUCKOBOI'0 COITHUKA Ha BUAEC C60Ky.

B sTrom BapuaHTe OCyIIEeCTBICHMS HM300pETEHHs MPHUCIOCOOJIEHHE IJIsl PeryJUpOBKU
ryOuHbI Tipencrasisier coboii koneco 14. V koneca 14 umeercs orubaromasi moBepxHOCTh 10,

COOTBETCTBYIOILAs1 OKPYKHOCTH KoJieca 14.

Ha Buge cOoky Xopomo BHAHO, 4YTO B TpeOyeMOM IOJIOKEHHH OrHOAromast
nosepxHOCcTh 10 kojeca 14 mepecekaercs ¢ orudaroeii moBepXHOCTHIO 12 TYKOBOTO COIIHUKA 8

OoJiee ueM HAIOJIOBUHY — B JAaHHOM npuMepe Ha npudi. 80 %.

Tak kak B HampaBJICHUH, NEPIICHIUKYJSIPHOM pabodeMy HampaBieHUIO A, koieco 14
KaK BapUaHT MPHUCIIOCOONCHMS ISl PETyJUPOBKU TIyOMHBI, a TaKKe TYKOBBIM COIIHHK 8
PAacIONOKEeHbl B TOYHOCTU WM NMPHOJM3UTENBHO PSAAOM JAPYT C APYIOM, M3MEHEHHUS BBICOTBHI
MOYBbI HEMOCPEACTBEHHO BJIUSIOT HA PETYJIUPOBKY BBICOTHI TYKOBOI'O COLIHHKA 8 C MOMOLIBIO

NPUCTIOCOONEHUST JJIs1  peryJupoBKH riyOuHbl. Ecnu  ypoBeHb IOUYBBI  NOBBIIIAETCH,
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NPUCTIOCOOJIEHUE ISl PEryJIMPOBKH ITyOHMHBI CMEINAETCs BBEPX M NMPUHYAUTENBHO MOAHUMAET
TYKOBBIH COIIHHMK 8 OJjaromapsi MEXaHHYECKOMY COEOUHEHMIO. AHAJOTMYHO, NMPH MOHWKEHUU
YPOBHSI TOYBBI MPHUCTIOCOOIEHUE TSI PEryJUPOBKHU IIIyOWHBI ONMYCKA€TCs BMECTE C TYKOBBIM
courHUKOM 8. braroznapst onHOBpeMEHHOMY NEpEMEIEHHIO MPUCIIOCOONIEHNS Al PErYIUPOBKU
rIyOWHBI U TYKOBOTO COIIHMKAa 8 B COOTBETCTBHUHM C KOHTYPOM IIOYBBI yaOOpeHHE Bcerna
BHOCHUTCSI B MOYBY Ha NPHUOJHM3UTENBHO OJUHAKOBOH IyOMHE. DTO MO3BOJSET MPENOTBPATHTH

CyILIECTBEHHbIE KOJieOaH sl rTyOUHbI BHECEHUS YIOOpEHUsI.

B nmaHHOM BapuaHTe OCYLIECTBICHHMs HM300peTeHus y Kojieca 14 HMMEOTCSl CIHLBL

Koneco 14 moxeT ObITh U LEJIBHBIM.

VY xoneca 14 umeercs MOBEPXHOCTb KOHTAKTa C MouBoM 18, xotopoil koneco 14
OINMHUPAETCSI Ha TIOYBY U KOTOPOE CIEAYyeT KOHTYpPYy MmouBbl. OQHAKO YacTh BHEUIHEH OKPY)KHOCTH
koneca 14 taxxe GopMmupyeTcst KOabloM 16, KOTOpoe BBICTYIAET 32 MOBEPXHOCTh KOHTAKTA C
nousoi 18 B paguanpHOM HampasieHuu. Konapno 16 nomwkHO mponukats B nousy. Konbno 16
JOJDKHO YY4aCTBOBAThH B MPEABAPUTEIHHOM (HOPMUPOBAHUU OOPO3JKH U 3aTE€M YIUIOTHATDH MOYBY
B oOmactu BHeceHust ynoOpenusi. Takum oOpa3om, koineco 14 uCmonb3yercss B CO3aHHH,
(dbopMUpPOBaHUM M YIUIOTHEHHH OOpPO3IKH B KadeCTBE NPUCIIOCOONICHUS Ui PEryJIHpPOBKU

TyOMHBI.

B nanHOoM mpumepe koseco 14 kak mpuCnocoOieHHe Ui PeryIupOBKH TNIyOMHBI

HAXOMIUTCsI HA 00eUX CTOPOHAX TYKOBOT'O COLITHHMKA 8.

IIpu nBrxenun cesiku 2 xoneco 14 Bpamaercs Bokpyr ocu 20 B HanpasineHuu R. Tak
KaKk Kosieco 14 He uMeeT aKTUBHOIO MPHUBOJA, HO JOJDKHO KAaTUThCS MO TOYBE, YTOOBI HE
3a0UBaTh MOYBY B 001aCTU OOPO3AKH, MPEANIOYTUTENBHO, UTOOBI Ha MOBEPXHOCTSX 22 KoybLa 16
HAXOIWJINCH BBICTYIBI 24. BriCTymbl 24 mpencTaBisitoT cOOOH KIIMHBS, KOTOPbIE CLETUISIOTCS C
MOYBOM W TPU JBIKEHUH MO TMOYBE C TMOMOIIBID OOpalleHHbIX B pabodyeM HampaBlieHUd A
TIOBEPXHOCTEHN CO3MAIOT JaBlieHUe, Oiaromapsi KOTOpoMy Kojieco 14 mpuBOAMTCS BO BpalIeHHE.
B Buzme cOoky BbICTymBI 24 MOTYT HMETh TPEYTOJbHYIO, TPANElHEBHIHYIO, PEOPHUCTYIO HIIN
uHy0 Qopmy, Omaromapsi KOTOPOH MNpH ABMKEHHM CEsUIKM 2 BIlepeA Ha Kojeco 14 moxker

CO3aaBaTbCsA JaBJICHHUEC Ha OOJIBIIIOH IIomIaau.

Beictynsl 24 Takke yaydmarT (opMupoBaHHe OOpO3AKM I CeMsH. Tak Kak

BBICTYIIBI 24 B HamNpaBJIECHUH, NEPIEHIUKYISAPHOM pabodeMy HANpaBJICHUIO A, pa3pbIBalOT
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CTEHKH OOPO3IKH, BBICTYIBI 24 POPMHUPYIOT CTPYKTYPBI B 00JACTH CTEHOK OOPO3IIKH, B KOTOPBIE
XOpPOLIO BPAacTalOT KOPHU IMOCESHHBIX PACTEHHH, KOTOPbIE MOTYT NPOPBATh CTEHKU OOPO3IKHU.

Taxum o0pa3om, BbICTYTIBI 24 IONAEPKUBAIOT OBICTPOE YKOPEHEHHUE U TIOPACTAHUE PACTEHHIA.

B nanHOM mpumepe TyKOBBII COIIHMK 8 YCTaHOBJIEH HAa MOBOPOTHOM KpoHuTeliHe 30,
ABUKEHHE KOTOPOrO BHU3 OrpaHWYMBAeTCsa ymopom 26. JIBIDKEHHE BBEpX TaKXKe
OrPAaHUYMBAETCSA, & HMMEHHO OCBhIO BpallleHUsi TYKOBOro cowmHuka 8. TykoBbIil COLIHUK 8
COEIMHEH C paMoil 4 IuApPaBINYECKUM LMJIUHIPOM C BO3MOKHOCTBIO MEPEMEILEHUs], NIPUYEM
5TOT UWJIMHAP MPUKUMAET TYKOBBIM COIIHMK 8 K MOYBE, OTTAJIKUBAsCh OT pambl 4. JlaHHBIN
TUPABINYECKUN WIMHAP — 3TO MPUMEP AKKYMYJISTOPA SHEPruu 28, MPUKUMAIOIIErO TYKOBBIN
COLIHMK 8 K MouBe. | mapaBaudecKkuil HUIMHIAP B KAYECTBE aKKyMYJISITOpA SHEPrUu 28 MOXKET
AKTHUBHO PEeryJHpOBaThCs MyTeM MOAA4YM U OTBOJA I'MAPABINYECKON JKUAKOCTU OT LIMJIMHAPA B
COOTBETCTBUM C KOMaHJaMH PeryJHpoBOYHOrO ycrpoicTsa. OqHaKo MHApPaBIMUECKUN LUINHAP
MOXET TakXke paboTaTb B TMACCUBHOM pPEXKHUME C aKKYMYJISITOPOM JaBJIEHUS, KOTOPBIH B
3aBHCUMOCTH OT KOHCTPYKLHH OOECIeYrBaeT IEePEeMEIICHNs] TYKOBOTO COINHHKA 8 TIpu
CTOJIKHOBEHUHU C MPENSTCTBUSMM B IOYBE C MOMOIIBIO THMAPABINYECKOro unuiauHapa. Kpome
TOrO, MpeIBAPUTENIbHOE HAarpy>KeHHE aKKyMyJATOpa 3Hepruu 28 MOXeT BapbHUpPOBAaThCs IPU
pabore cesnku 2, 94TOObI JaBJIEHUE MPIKUMA TYKOBOTO COIIHHUKA 8 K IOYBE PEryJUpOBAJIOCH B

3aBUCHUMOCTH OT CBOMCTB ITIOYBBHI.

B nanHOM mnpuMmepe BBICEBAKOIIMN COIIHUK 6 Takke COEQUHEH C pamon 4 ¢
BO3MOKHOCTBIO NE€peMelleHus. B TaHHOM nmpuMepe BhICEBAIOIIMI COLUTHUK 6 COEIUHEH C paMon
napajuieJIorpaMHbIM KOPOMBICTIOM 32. UTOOBI BBICEBAIOIIMI COIMHUK 6 Tak)Ke MPYKUMANCS K
MOYBE, UMEETCs aKKyMYyJISITOp SHEPruu 28, B TaHHOM IpUMepe SBJISIOIUNICA THAPABINUYECKUM
nHApoM. K 3ToMy IunMHApPY OTHOCATCS BbILIENPUBENEHHBIE CBEIEHUS O THAPABINYECKOM

LWINHAPE, IPY>KUMAIOLIEM TYKOBBIN COLIHMK 8 K MOYBE.

Ha ¢ur. 2 moka3aH TYKOBBI COIIHMK 8 B yBEJMYEHHOM BHIE. 31€Chb NMOBOPOTHBIN
KpoHIuTeitH 30 HAXOMUTCS B KpaiiHEM BepXHEM IOJIOKEHUH. Jlake B 3TOM NOJOXEeHHH Ooiee
NOJIOBUHBI orudaromeil nmosepxHoctu 10 Haxomutcss B obnmactu ormdaroinel moBepxHOCTH 12
TykoBoro comnnka 8. Ha koHume moBopotHoro kponmTeiiHa 30 HaxomuTcst ckpeOok 34 mus
CHATUSL NOYBBI, NPWJINMNAOLIEH K KOHTAKTHBIM MOBEPXHOCTSM 18 M MOBEPXHOCTSIM KosbLa 16
npu BpaieHuu koneca 14. B maHHOM npumepe Ha OOKOBBIX CTOpPOHAX Kojbla 16 BbICTYIBI 24

oTcyTCcTBYIOT. Kpome Toro, B kosece 14 OTCYTCTBYIOT CIHLBI, KOJIECO LEIBHOE.
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Ha ¢ur. 2 Buano, uto kpoHmTeiiH 30 mpu nepeMemeHnd BOKPYTr ocu 36 HU3MeHseT
paccTosiHue MEXKIy IMOBEPXHOCTBHIO KOHTakTa ¢ mouBod 18 kojeca 14 m Haubosee riryOoKoit
TOYKOHM JUCKA TYKOBOIO COLIHUKA 8. PaccTosiHME MeXAy MOBEPXHOCTBIO KOHTAKTa C MOYBOU 18
koseca 14 u Haubonee riyOOKOH TOUKOH AMCKA TYKOBOTO COLTHUKA 8 0003HaueHo Ha dur. 2 kak
paccrostaue D. B nmanHOM ciydae paccrositaue D o3Hauaer riyOMHY BHECeHUS yAOOpeHUs
TYKOBBIM COIIHHKOM 8 B mouBy. [myOuHa D MoKeT W3MEHATBHCS ¢ OBMKEHHSMHU MOBOPOTHOTO
KpoHlTeliHa 30 B mpenenax, orpaHWYeHHbIX yropamu 24. Ecnu moBOpOTHbIM KpoHIITEWH 30
aocTuraetr ynopos 24, koneca 14 paboTarOT MPOTHB AEUCTBUS aKKyMyJIATOpa SHepruu 28 u B
3aBUCUMOCTH OT JaBJI€HHs] B AKKyMYJIATOpEe SHEpruu 28 BbI3bIBAIOT ABM)KEHHE TYKOBOTO
COLIHMKAa 8 OT pambl 4, TO €CThb TYKOBBbIH COIIHUK 8 riy0)ke BIABJIMBAETCS B IOYBY IOX

NABJIEHUEM aKKyMYJISITOPA SHEPTUH.

Ha ¢ur. 3 noka3aH TyKOBBII COIIHUK 8 B BUZE CHU3Y. 3/1€Ch XOPOILIO BUIAHO, YTO PSAIOM
C MOBEPXHOCTSIMHU KOHTaKTa ¢ mouBoil 18 Ha kosjecax 14 UMEHOTCS JONMOJHUTENbHBIE KOJbLa 16,
BBICTYNAIOIIHNE 34 MOBEPXHOCTH KOHTAKTa C MOYBOH 18 B pannanbHOM HampaBje€HUU. XOPOLIO
BUIHBI TaKke JBOWHBIE IHCKU TykoBoro comHuka 8. O0a kojeca 14 yaepKUBarOTCs
MOBOPOTHBIMH KpoHUITeHAMHU 30 B HAKJIOHHOM MOJIOKEHUM OTHOCUTEJIBHO BEPTUKANIN, TAK YTO
B 00JIaCTH MMOYBBI OHM OOpaIeHbl APYT K IPYTy, a B HAIIPABJIEHUH BBEPX Pa3BUTAIOTCS B (popme
OykBbl V. Kpome TOro, BUiHa CTPENIOBUIHOCTD TBOMHBIX JUCKOB TYKOBOI'O COIIHMKA 8 U KOJeC
14 B pabouem HampaBnenuun A. Haxmnon koinec 14 BeI3BaH Tem, 4TO ocu BpameHus 20
OTHOCUTENIBHO  BEpPTUKAIM W  OCH  BpaueHuss 36  OTHOCUTENIbHO  HalpaBJICHUs,
HePIEeHANKYJSIPHOrO paboueMy HarpaBiIeHUIO A pacHoI0KeHb! O ONPENeIeHHbIM YIJIOM. DTO
JaeT CTPEJOBHIHOCTh Koyec 14 B pabodueM HampaBjeHuH A, npudeM kosieca 14 ¢ konmpuamu 16

Bpe3aroTCs B OYBY B (hopme OykBbI V.

Ha ¢ur. 3 BunHO, uTo nmonepevynoe ceueHue koner 16 acummerpudno. OOpaiieHHbIe K
TYKOBOMY COLIHUKY 8 BHYTPEHHHE CTOPOHBI Kojel 16 MMEIT NPAaKTUYECKH BEPTUKAJIbHYIO
NOBEPXHOCTh, HAPYXKHasi CTOPOHa Konel 16, oOpasyromas MOBEpXHOCTh 22, HAKJIOHEHa
OTHOCHUTENIBHO BepTUKaU. IloBepxHOCTH 22 mpenHa3HadeHbl 1JIsl OTBEIECHHs] B CTOPOHY IOYBHI,

nonajaromniei Ha koJpra 16.

Kpome Toro, y komen 16 cHapyku HMeeTCsl NOBEPXHOCTb 38, OKa3bIBAIOLIAs
MOBEPXHOCTHOE AaBjeHue Ha nousy. [losepxHocTu 38 npenHasHauveHb! 711 YIJIOTHEHUS TOYBBI
cOOKy OT TYKOBOro COLIHMKa 8 BO BpeMms naBwkeHusa. Kpome Toro, creHku OOpo3akH,

NpeABapuUTeNbHO  CcPOpMUpOBaHHBIE KOJbLAMU 16, (QOPMHPYIOTCS M YIUIOTHSIOTCA
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nosepxHocTsIMU 22. Kpomkum OOpo3aku, mpenBapuTesNbHO CHOPMHPOBAHHBIE KONbIAMH 16,

MOKAa3aHbl LITPUXOBOM JINHUEH.

Mexny creHkamu OOpPO3AKH JIsi CEMsIH, MOKA3aHHBIMH IITPUXOBOH JIMHUEH, IITPUX-
NYHKTUPHOM JIMHUEH TOKa3aHbl CTEHKH OOpO3IKH IUisi yAOOpEHHs, BHOCHMOTO TYKOBBIM
comHUkoM 8. Ha Buzie CHU3y XOpOLIO BUAHO, YTO Kosieca 14 UMEIOT He TONBbKO KPYMHbIE KOJIbLIA
16, HO W JOMOJIHUTENIbHbIE MEHbIIHE KOjblla 16a Ha cTopoHe Kosen 14, oOpalueHHOHW K
JBOWHBIM AUCKaM TYKOBOTO comHuka 8. JlomojsHuTtenbHbIE Kosblia 16a mpeaHa3sHa4deHbl IS
CIBUTAHUS TOYBbI HAJl BHECEHHBIM yIOOpEHUEM U YIJIOTHEHUS MOYBBI TAKUM 00pa3oM, YTOOBI

CBEpPXY MOXKHO OBLIO HAJUJIEKAIIUM 00pa3oM BHOCUTh CEMEHa.

Ha ¢ur. 4 nzobpakeH TYKOBBIH COLTHHMK 8, MOKa3aHHBIA Ha Qur. 2, ¢ xojecom 14,

WUMEFOIINM CITULIBI B OOKOBOW YaCTH U BBICTYTHI 24 B 00acTy Kobia 16.

Ha ¢ur. 5 uzoOpakeH Bua CHU3Yy Ha COUYETAHHE TYKOBOTO COIIHHUKA 8 M BBICEBAIOIIETO
comHuka 4. 31ech BUAHO, YTO BHYTPEHHHE CTOPOHBI Konen 16 Ha konecax 14 B obmactu
KPOMOK, TOTPY’KAIOIIMXCSI B TOYBY IJIyOXKE BCEro, pacloiokeHbl Ha OnxHOW suHuM 40 ¢
KPOMKaMH JTUCKOB BBICEBAOLIETO COIIHUKA O, MOTPYKAOIUMHUCS B TOYBY IyOxe Bcero. JIinaus
40 mapannenpHa paboueMmy HarpasieHH0 A cestikd 2. Jlunus 40 B JaHHOM IpUMeEpe TaKKe
0003Ha4aeT KPOMKY OOPO3KH, B KOTOPYIO BBICEBAIOLIHI COIIHUK 6 BHOCHT ceMeHa. Kpome Toro
Ha (ur. 5 XOpoIIO BUIHO, YTO YIJIbI YCTAHOBKHM JBOWHBIX JUCKOB TYKOBBIX COLTHHMKOB 8 U
BBICEBAIOLINX COIIHMKOB O COBMNAJAIOT B HANPABICHWH, IEPIEHIUKYIIPHOM pabouemy
HAIPaBJICHUIO A, a TakKe€ OTHOCHUTENIbHO BepTUKaIU. TO k€ OTHOCUTCS K yrjam yCTaHOBKHU

Kkosiec 14 OTHOCUTENBHO ABOMHBIX JUCKOB BBICEBAIOLIErO COLITHUKA O.

Ha ¢ur. 6 u 7 nokasaHbl COYETAHUS TYKOBBIX COITHHKOB 8 M BBICEBAIOIIUX COLTHHKOB
6, KOTOpBbIE MOTYT HAXOAUTHCA Ha pame 4. B naHHOM npumMepe Kk OAHOMY TYKOBOMY COLIHHUKY 8
OTHOCATCSl JIBA BBICEBAIOIIMX COINHUKA O, KOTOpPbIE BHOCAT B IIOYBY CEMEHa C OOKOBBIM
CMELIEHHEM OTHOCUTENbHO pabouero HampasneHust A. TykoBblii comHHK 8 dopmupyer
Gonpiyro 6OPO3IKY AJIS CEMsH, a OTHOCSINUECS K 5TOMy TYKOBOMY COIIHHUKY 8 MOCIERyoIIne
BBICEBAIOIINE COIIHUKU 6 (POPMHPYIOT OTAENbHYIO OOpO3/AKY, B KOTOPYIO M BHOCST CEMEHA.
Takum oOpa3oM, cemeHa He YKJIAABIBAIOTCS HEMOCPEACTBEHHO HA YAOOpEHHE, BHECEHHOE
TYKOBBIM COIDHUKOM 8 B mouBy. B wacTtHocTH Ha ¢ur. 7, rae TYKOBble COIIHUKA 8 U
BBICEBAIOIIUE COLIHMKU O IOKAa3aHbl CHU3Y, BUJHO, YTO KAaK TYKOBBbI€ COIIHHMKU 8, TaK H

BBICCBAOINEC COIIHHUKH 6 MOTYT pacrnojaratbCa ¢ TPOAOJIbHBIM CMCIICHHUEM B pa60qu
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HarpaBJICHUH A. Cemena MOTYT BHOCUTBLCA B IOYBY BBICCBAOIIIUMHA COLMHUKAMU CO CMCIICHUEM

B paboueM HarpaseHUH A, TO €CTh 3UT3aroodpasHo.

O“IeBI/II[HO, YTO Ha CesijIKe 2 MOKHO YCTaHaBJIMBATb HECKOJIbKO TYKOBBIX COIITHUKOB 8u
BBICEBAIOIIUX COIIHUKOB O pPAIOM APYT C OPYrOM B IONEPEYHOM HAmpaBiIeHUH U (WIH) CO
CMELIeHUEM B MPOAOJBHOM HampasjieHUW. Hampumep, B HACTOSAIIUN MOMEHT MOKHO 3a OAUH
NPOXOJ] CESUTKH 2 MOKHO ¢(hopMupoBaTh 10 48 OOPO3AOK U YJIOKUTh B HUX CEMEHA C MOMOIIBIO
COOTBETCTBYHOIIHX TYKOBBIX U BBICEBAOIINUX COIIHHUKOB, PACIIOJIOXKEHHBIX PAOAOM APYTr C ApyromM

MO0 CO CMELLEHUEM.

H3o00peTeHne He OrpaHUYMBAETCS BBILIETIPUBEICHHBIMUA TPUMEPAMH OCYIIECTBICHUSI.
Crnenmamuct 0e3 Tpyga CMOXKET aJanTHPOBaTh MPEIACTABICHHbIE BapUAHTBl B KOHKPETHOM

ciy4ae MpUMEHEHHUSI.
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CEAJIKA C ITPUCITOCOBJIEHUEM JUIA PEI'YJIMPOBKU I'JIVBMHBI HA TYKOBOM
COIIHUKE

JlaHHO€ M300peTeHne OTHOCUTCS K CEsUIKE C paMOH, ¢ KOTOPOH COEAMHEH, IO MEHbIIeH
Mepe, OMH BBICEBAIOLIUN COIIHUK M TYKOBBIM COLIHUK, PACIIOJNIOKEHHBIN MEpell BhICEBAIO UM
COITHUKOM B pabodeM HampaBJICHUH, IPUYEM K BBICEBAIOIIEMY COIIHUKY H TYKOBOMY COIIHUKY

OTHOCHTCSI TI0 OJHOMY IPUCTIOCOOJICHHUIO AJISl PETYJIHMPOBKH ITyOHUHBL

Cesanka aHanoruyHoro tuna usBectHa u3 aokymenta DE 10 2013 111 357 B4, a Taxxke
u3 DE 10 2013 111355 Al. B HuX moka3aHO KOMOMHHUPOBAHHOE PACIIONIOKEHUE BBICEBAIOIINX U
TYKOBBIX COIIHUKOB JJIsi BHECEHHMs B TOYBY YyIOOpPEHHMs M IOCEBHOrO MaTepuana 3a OAWH
npoxoa. B noxkymenrax US 2014 230 704 Al u US 2017 021 5334 Al packpeiTa MOABUMKHO
MOJABELICHHAs! CEslJIKa TOYHOT'O BBICEBA C TYKOBBIM COLIHHUKOM, CMEINAEMBbIM B NONEPEUYHOM U
MpOJOJbHOM HampasieHusix nepenq HuMm. B US 2017 031 8727 Al packpbiTa MHOTOpsIHAs
CesNIKa C COLIHMKAMH, PACHOJIOKEHHBIMH CO CMELIEHHWEM Ha IITAHrax, ¢ KOJEeCAaMH KOHTPOJIA

TITyOHHBL.

HenocratkoM 3TOH KOHCTPYKLHMH sBisieTCsl OOnbliasi [UIMHA W BBICOKAs Macca y3Jia.

IIpucniocoGnenne it peryIupOBKH ITyOHHBI TYKOBOTO COIIHUKA TaK)Ke HE ONTUMAJBHO.

JlaHHO€ N300peTeHne NOJIKHO YIIYUIINTD MPUHLUI JeHCTBHS CESIKH.

Ota 3amava permaercst Ojaromapsi TUIOBOH Cesike, B KOTOPOH, MO MEHbIIEH Mepe, ¢
OJTHOHM CTOPOHBI TYKOBOTO COLTHHKAa COOKY PacCIOJIOKEHO NMPHCIOCOONIEHHE ISl PeryJNpOBKH
rIyOMHBI TaK, YTO B HANPAaBJICHUH, MEPIECHAMKYJSIPHOM padoueMy, 1O MeHbInel Mepe,
MIOJIOBHHA €r0 Orudarolnell MoBEPXHOCTH NMEepeceKaeTcsi ¢ Orudarmeil MOBEPXHOCTHIO TYKOBOTO
COLIHMKA, & Yy MPHCIOCOONEHHsI PETryJUPOBKU TIYOMHBI HUMEETCS IMPOHUKAIOIIee B MOYBY
yCTPOWCTBO (OPMHUPOBAHHS PSIIOB U OOPAaTHOrO TPHKATHIBAHUS, PACIOJIOKEHHOE CO
CMeIeHNEeM OTHOCHUTEJIbHO TYKOBOTO COIIHHKA B HAIIPABJIEHUH, NEPIIEHIUKYISIPHOM padouemMy
HAIPaBJICHUIO TaK, YTO CJIEAYIOIINI BBICEBAIOLINUN COLIHUK MOTPYKAETCA B MOYBY B €ro KoJjee,

dbopmupyst GOPO3IAKH O] CEMEHa.

brnaromapst Tomy, 4TO, TO MEHbLIEH Mepe, IMOJIOBHHA OTrubarmell MOBEPXHOCTH
NPUCTIOCOONIEHNsT NSl PEeryJIUpPOBKU TIIyOMHBI MepecekaeTcs ¢ Orubaroiell MOBEPXHOCTBIO

TYKOBOI'O COIMIHHUKA, KOHCTPYKIHUA B LHEJIOM CTAHOBUTCA KOPOUE. OTO TakxkKe IMO3BOJIAET CHU3UTh
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o0IIy:0 Maccy y3ja TYKOBOro coOmHHKAa. Kpome TOro, yiydimaercst peryaupoBKa IIIyOHHBI
TYKOBOTO COILIHHKA, TaK KAaK YMEHBIIAETCS pPACCTOSHUE MEXIY TYKOBBIM COLTHHKOM H
COOTBETCTBYIOLIUM MPUCTIOCOOJICHUEM Il PETYJIUPOBKU DIIyOMHBI B pabodeM HaIpaBlICHHH.
TykoBbIf COIIHUK pearupyeT Ha U3MEHEHHs KOHTypa TOYBBL, KOTOPBIM  CJIEAYET
npucrnocodyenne s peryJaupoBKY IIyOuHBI, 0e3 3aJep KK 00 ¢ MUHIMAJIBHON 3aepKKON
Omaromapsi MEHbIIEMY PACCTOSHHIO MEXAY 3THM MPUCIOCOOJIEHUEM M TYKOBBIM COIIHUKOM B
pabouem HampasieHun. B pesymprare riyOmHa BHECEHHs] yAOOpeHHS OTHOCHTENIBHO

MOBEPXHOCTHU MOYBHI ABJIACTCA MOCTOSIHHO AaXKE IMPpU HAJTUYHU HepOBHOCTefI.

Ecnu orubaromue mNOBEPXHOCTH TYKOBOTO COLIHHKA U TPUCIOCOONEHHUS IS
perylIupoBKH TIyOuWHBI NepeceKaroTcs OoJjiee UeM HAlOJOBHHY, BHOCHMOE KOJIMYECTBO
OTHOCHTCSI K OOBIYHBIM YCJIOBHSIMHU SKCIUTyaTalluu CesKH. HeoObrdHbIE HACTPOWKH MOBOPOTA
YCTPOWCTBA JJIsI PETYJUPOBKU TIIYOMHBI M (WMJIM) TYKOBOTO COLIHHMKA, KOTOPBIE TEXHHYECKH
BO3MOKHBI, HO MAaJIO3HAYUMbl MJIM COBCEM HE WMEKT 3HA4YEHUs Ha MPAKTHKE, MOXHO

POUTHOPUPOBATH MPH PEATH3ALNN TEXHHYECKOTO PELIEHHSI COTIIACHO N300PETEHUIO.

VYike OGnaromapsi pacnoJIOKEHHIO MPUCTIOCOOICHUS! ISl PETYJIUPOBKH TIIyOUHBI TOJIBKO
Ha OI[HOI\/'I CTOPOHE TYKOBOI'0 COINHUMKA BCKpbIBAEMAasA TYKOBBIM COHIHUKOM 6op03):[1<a
dbopMupyeTcss M TNPHUKATHIBAETCS TaK, YTO CIEAYIOLIMHA BBICEBAOIIUN COIIHUK (HOPMHUPYET
ONTHMANIbHYIO 0Opo3ay mox ceMmeHa. HemocpencTBeHHO TNpH  BHECEHHH  yIOOpeHus
NpUCOCOOIeHNe NJisl PEeryJUPOBKH TIyOWHBI OOeCredYrBaeT NPUKATHIBAHUE BCKPBITOW U
Pa3pBIXJIEHHON [l BHECEHWsI yHOOpeHWsT TO4BbI, Ojarojmaps 4YeMy CeMeHa BHOCATCS

CICAYHOIIUM BBICCBAOIIUM COTHUKOM B OIITUMAJIbHO NOATOTOBJICHHYHO ITOYBY.

Orubaromasi TOBEPXHOCTb NPUCIOCOONCHUST MJIsl PEryJUPOBKH TIIyOMHBI MOKET
nepecekaTbesi ¢ Orudaroleil MOBEPXHOCTHIO TYKOBOTO COIIHUKA OO0Jiee YeM HATOJIOBHHY U Jaxe
nosHocTer0. Ilpm sTOM ormbaromas TOBEPXHOCTh TYKOBOTO COINHHKA COOTBETCTBYET
MOBEPXHOCTH JAHMCKOBOTO COIIHHUKA, SIBJISIOMIETOCS YACThI0 TYKOBOTO COLTHHKA. 1YKOBBIH
COLIHUK MOXKET OBITb OJHOIVMCKOBBIM WJIHM JABYXIUCKOBBIM. YUeM Oosblie mepeceueHue, TeMm
TOYHEE MPHUCIIOCOONIEHNE Ml PEeryJUPOBKH TIYOMHBI MOXET 3a7aBaTh pPabOYyI0 BBICOTY

TYKOBOI'0 COIIHMKA B 3aBUCUMOCTHU OT N3MeHEHHH KOHTYypa MOYBbL

OnTumanbHOE TpeABAPUTEPHOE VIUIOTHEHUE IMOYBBI B OOPO3JKE IOC/IEe BHECEHUS
ynoOpeHHsi BaXKHO C PaCTEHHEBOIYECKON TOUKM 3peHus. JlocTaTouHOoe mMpenBapUTeabHOE
VIUIOTHEHUE TOYBbI HeoOxomumo [uisi obecrmedeHus kamwuisipHoro sddexra, Onmaromaps
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KOTOPOMY BJjlara nOAHUMACTCA K CEMCHAM H3 HHWXHHUX I[MOYBCHHBIX TOPU3OHTOB, TaK KakK
Kanmujuisipbl B CJIIMIITKOM prX.]'IOfI MOYBE Pa3pPbIBAKOTCA. Tak xak 1mmouBa YIUIOTHACTCA B6J'II/ISI/I
YI[O6peHI/I$I, BHECCHHOI'0O TYKOBBIM COIIHHUKOM, 6J1ar01:[ap$[ BOCCTAHOBJICHHOMY KallWJIJIAPHOMY
s dexTy Kk ceMeHaM HaieskamuM oO0pa3oM MOABOIUTCS HE TOJBKO Bllara, HO U MUTATENIbHbIC

BEIIECTBA U3 YIOOpEHUsI.

IIpennaraemoe pacnoioskeHUe MPUCTIOCOOIEHUS TSl PETYJTUPOBKYU TTyOUHBI IPUBOJHT
Ha BBICOKOW CKOPOCTH JABIJKEHUS K TOMY, YTO TYKOBBIH COINHUK W TMPHUCHOCOOJEHHE st
pPEeryJUpOBKU TIyOWHBI OTOPAChIBAIOT B CTOPOHY MEHBIIE TIOYBBI, CO3/laBas Oojiee POBHYIO
MOBEPXHOCTDh TIOYBBI M TIPSIMON TOPU3OHT MOCeBa. Tak KaK TYKOBBIM COIIHHUK U PACTIOJIOKEHHbBIS
cOOKy TpHCIIOCOONIEHUs Al PEryJIMPOBKU TIyOUHBI EPEKPBIBAIOTCS MUHUMYM HAIOJIOBUHY B
OOKOBOM HAIPaBJICHUH, B 30HE MEPEKPHITHUS HEBO3MOXKEH BBIOPOC OOJBINOrO KOJIMYECTBA

ITIOYBBLbI.

[Ipucniocobnenne At PEeryaupoBKUA TIIIyOMHBI HMEET TOTPY)KAomeecss B TOYBY
yCTPOWUCTBO Ui (OPMHUPOBAHUS PSAIOB W OOPAaTHOrO TMPHUKATHIBAHUS, PACIOJNOKEHHOE B
HANpPaBJICHUH, TEPIEHIUKYSIPHOM pabodeMy, ¢ TaKHMM CMELIEHHEM OTHOCHTEIBHO TYKOBOTO
COLIHHKA, YTO CIEAYIOIIMHA 32 HUM BBICEBAIOIUI COIIHUK B3pe3aeT Mo4ByY, GOpMUpPYys OOPO3AKY
nojx ceMeHa. biaromaps HaTMUMIO 3TOrO YCTPOMCTBA MNPHUCIOCOONEHHE Ui PEryJIHPOBKH
rIIyOMHBI HE TOJIBKO 00€CIIeunBaeT OMMUpPaHNe TYKOBOIO COLTHUKA HA TIOYBY, HO MPEABAPUTENLHO
¢dopMupyeT W YIUIOTHSET MOYBYy B OOpPO3AKE IMOA CEeMeHa, KOoTopas 3aTeM oOpadaThiBaeTcs
CJIEAYIOIIMM BBICEBAIOIIMM COIIHUKOM. Tak Kak YCTPOWCTBO aisi (OPMHUPOBAHHSA PSIOB H
0o0paTHOrO MPHUKATHIBAHHUS PACIONIOKEHO B OOHOW KOJEe CO CIEeNyIOLUIUM BBICEBAIOLINM
COLTHUKOM, psiibl (POPMHUPYIOTCS, a TOYBA YIUIOTHSETCS Ha OJHUX M TEX JK€ Yy4YacTKax,

onaromapst uemy o6paboTKa MOYBBI HE BEAETCS TaM, TIe STO HEBAKHO JJIs CEBa.

brnaromapsi codeTaHMIO TPHU3HAKOB, TPH KOTOPOM OTUOAOLINE IOBEPXHOCTU
NPUCTIOCOONEHNsT NJIsl PEryJINPOBKHA TIyOWHBI U TYKOBOTO COIIHHUKA MEPEKPBIBAIOTCS, IO
MeHbIIEH Mepe, HAIOJOBHHY, a NPUCIOCOONEHHE Uil PEryJIHpOBKU TNIYOHMHBI TYKOBOTO
COLIHHMKA PACHOJOXKEHO TaK, YTOOBI IMOATOTABIMBATH CEMEHHOE JIOKE I CIEAYIOLIEero
BBICEBAIOLIETO COIIHMKA, MOJIY4aeTCs OYEeHb KOMIIAKTHas M 3(QeKkTuBHAs KOHCTPYKLIHSA,
ofecrieunBaroIlas yJAY4IIEHHYIO T[OAa4dy CeMsH W ONTHMAJIbHYIO PETYJIHPOBKY BBICOTHI

TYKOBOI'O COLIIHUKA.
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B omHOM w®W3 BapMaHTOB OCYINECTBJICHUS H300pETEHHs NPUCIIOCOONECHUS IS
PEryJarpoOBKU TIIyOHMHBI HAXOAATCS ¢ 0OEMX CTOPOH TYKOBOTO cOWIHUKA. lIpu AByCTOpOHHEM
PACIIONIOKEHUH TTPUCTIOCOONEHHUH ISl PETyJIUPOBKH TIyOHHBI IO CTOPOHAM TYKOBOTO COLTHHMKA
NoYBa TOATOTABIMBAETCS K IMOCEBY Oojieeé PAaBHOMEPHO M B IOTIEPEYHOM HAIPABICHUU IO
CPAaBHEHUIO C TOJIbKO OJAHHUM IMPHUCIIOCOOIEHHEM ISl PETYJIHUPOBKU TIIyOWHBI Ha BBICEBAIOLIEM
comHnke. bnaromaps 3ToMy 0OpaTHOE TIPHUKATBIBAHUE IIOYBbI, BCKPBITOW BBICEBAIOLINUM
COLIHHUKOM, U IOATOTOBKA OOPO3AKH JUIS CIEAYIOIIEr0 BBICEBAIOIIETO COIIHUKA BBIOJIHSIOTCS C

00enx CTOPOH C OAMHAKOBBIM KaueCTBOM.

B ongHOM w©3 BapuaHTOB OCYIIECTBJIEHHS HM300pETEHUs] NPUCHIOCOOJIEHHUE WU
NPUCTIOCOONEHNS Uil PEryJIMPOBKH TNIyOHMHBI TYKOBOTO COINHUKA MPEACTABISIFOT COOOH OHO
WIA HECKOJIBKO Koutec. IIpyu MCHoIp30BaHUM KOJIeC AUl PEryJIUPOBKH ITyOHHBI COMPOTHBIICHUE
TPEHHUS MIPH KOHTAKTE C MMOYBOH MPAKTUYECKH MOJHOCTBIO OTCYTCTBYET. Kpome Toro, bmaromapst
KAQ4eHUIO KOJIEC TIO TMOYBE CHIDKAETCS HM3HOC MPHCIIOCOONEHHs IUIA PEryJIHPOBKH TIyOHUHBI.
Kpome Toro, kojeca jerde npoxoAsT NMPENsSTCTBHUs Ha MOYBE WU B HEH, YTO CHIXKAET PUCK
MOBPEXKIEHUH TYKOBOTO COIIHUKA M TMPHUCTIOCOONICHUS sl peryJupoBKU ryOnHbl. Karsmuecs

KOJieca 00eCIIeunBaOT XOpoumee NpUKaATbIBAHUE TTOYBLI.

B ogHOM M3 BapMaHTOB OCYIIECTBICHUS M300PETEHHS KOJIECa MOTYT OBITh LENIbHBIMU
Uan co crnuuaMu. lIpu MCnosab30BaHMM LIENBHOIO KOJieCa B MPOCTPAHCTBO MEXAY TYKOBBIM
COIIHUKOM M KOJIECOM IMOMNajaeT MeHbIle IOYBbl U IOCTOPOHHMX IPEeIMETOB. JTO JaeT
MPEUMYILECTBO MIPU OMPEIEICHHbIX XapaKTepUCTHKaxX MouBbl. OHAKO B IPYrUX CIyYasX MOXKET
notpeboBaTbcs, YTOOBI MMOYBA M TIOCTOPOHHHE TMPEAMEThI Jierde TMPOHMKAIH B  3TO
IIPOMEXYTOUHOE MPOCTPAHCTBO. /[l 3TOro MOKHO MCNOJB30BAaTh, HANPHUMEpP, KOJIECa CO

crmuuaMu Ui ¢ BBIEMKaMU B JUCKE.

B onHOM M3 BapHaHTOB OCYIIECTBJICHUS] U300PETEHUS] HA BHEUTHEH OKPYKHOCTH KOJIEC
UMEeTCsl KOJbIIO M3 YCTPOMCTB 1iisi (OPMHUPOBAHMSA PSAAOB M OOPATHOrO NPUKATHIBAHUS,
BBICTYIAIOLI€e OTHOCHTENIbHO TMOBEPXHOCTH KOHTAKTa KOJieca C TMOYBOH HApyXKy. DTO KOJbLO
obecrieunBaer Ooyiee Hane)kHOE W TIyOOKOE YIJIOTHEHWE TOYBBI B HAIPABJICHUU JaBJICHUS
koJsieca. Eciii moBepXHOCTh KOHTAKTa KoJjieca B OOJNbIIEH WIIM MEHbIIeH CTeNeHU TOYHO ClIeNyeT
U3MEHEHHsIM KOHTYpa IMOYBBI, BHEIIHEE KOJbLO MPOHHUKAET B Hee. TakuM 00pa3oM, 5TO KOJIBLO
oOecrieunBaeT 1eJieHarnpaBieHHOE YIJIOTHEHHE TIOYBbI BIUIOTH JIO 30HBI TYKOBOTO COIIHHKA, TaK
KaK IIpU HAAJCKAIEM MOaBJICHHUU OHO MOXKET TOrpy3uTbCad B TIOUBY U YIUIOTHUTH €€ Ha
nocratoynyro riyouny. C  Jgpyroil CTOpPOHBI, COCEAHHE Kojeca JHOO HEe3HAYMTENBHO
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NOTPY’KAOTCS. B TOYBY, JHOO KAaTATCS MO CaMOH €€ IMOBEPXHOCTH, B TOYHOCTH KOIHPYS ee
kOHTYp. C MOMOIIBIO KOJNbLA YIUIOTHEHHWE TOYBBI BIUIOTH 10 OOJbImed TiayOWHBI MOKHO
pPeryjaupoBaTb CTYNEHYAaTO WM IUIABHO B 3aBUCUMOCTH OT IMONEPEYHOIO CEYEHUs KOJbLA U
MOBEPXHOCTEH KOHTaKTa ¢ mouBoil. [Ipu 3TOM YIIOTHEHHE MMOYBBI B IIUPUHY U TIIYOHMHY MOKHO
HACTPOUTH HYKHBIM 00pa3oM C MOMOIIBI0 COOTBETCTBYIOIIErO IOMEPEYHOrO CEUeHHs KOJbLA,
MOBEPXHOCTH KOHTAKTa KOJieca C IMOYBOM M CErMEHTOB KoJjieca/koibla. Kpome Toro, ot GopMel
MOTIEPEYHOr0 CEYEHMs] KOJbIla 3aBUCUT (opMa CTEHOK OOpO3AKH, CO3JAHHOH TYKOBBIM

COIIHHUKOM.

B ongHOM U3 BapMaHTOB OCYLIECTBIIEHHS H300pETEHHS OCH KOJEC HAKJIOHEHBI
OTHOCHTENIbHO pabodvero HampaBJeHMs, TaK YTO y KOJIEC BO3HHKAET yroJl CTPEJIOBUAHOCTH B
pabouem HarpaByieHUH. briaronapst HAaKJIOHY KOJIEC MOKHO TOTOBHTB U YIUIOTHATb OOPO3IKH IS
CJIEYIOIEro BbICEBAIOLIEr0 COLIHMKA. biarogaps HakJIOHY U BpalEHUIO KOJIeC NPU JABHKEHHUU
CEesUIKM BIIEpE] TOYBA CIABUTAETCS KOJECAaMU B CTOPOHY M yOHpaeTcs W3 30HBI JEHCTBUS
TYKOBOTO H BBICEBAIOIIErO COIIHWKA B HAIMpPABICHUH, MEPIEHANKYSIPHOM pabodemy
HampaBJeHHO. B dYacTHOCTH, eclii Ha KoJjiece €CThb KOJIbLO, €ro OOKOBas IOBEPXHOCTD,
pacroyio’keHHast B pado4ueM HampaBJIEHUH, CIYXKHUT CBOEr0 POAa IIUTOM, KOTOPBIH OTOIBUTaeT
NOYBY B CTOpOHY mox yriom. Ilpu momoOHOM mpenBapuTenbHOM (OPMHPOBAHUN OOPO3IKU C
BbICEBAIOLIEr0 COLIHMKA 4YaCTUYHO CHHMMAETCS Harpys3ka, IO3TOMY CEMEHa BHOCATCS B

ONTUMAJIBHO C(OPMHUPOBAHHYIO H MPEABAPUTENBHO YILNIOTHEHHYIO OOPO3IKY.

B omHOM W3 BapMAaHTOB OCYINECTBJIEHUS H300pETEHHs] YroJl KOJIEC OTHOCHUTENBHO
pabouero HampaBJEHUS COOTBETCTBYET VINIy HAKJIOHA JAHMCKOB BBICEBAIOLIETO COLTHHKA
OTHOCHTENIbHO pabodero HampasieHus. B 3ToM BapmaHTe co3maercss OCOOEHHO IUIOTHAsS
Ooposaka, B KOTOPYIO MOYKHO ONTHMAJBHO BHOCHTH MoceBHOH Marepuai. Ilpu popmupoBanmm
IBOMHOW OOPO3AKH BO3HUKAKOT YCTOWYMBBIC CTEHKH, MpHYEM NpU HX (HOPMUPOBAHHU H
VIUIOTHEHUU TI04YBa HE MOXET COCKOJB3HYThb Ha JHO Oopo3aku. 1o obecneunBaeT

ONTUMAJIbHBIC YCJIOBUA OJIsI BHCCCHUA CCMSH.

B ongHOM U3 BapMaHTOB OCYLIECTBIIEHHS H300pETEHHs OCH KOJIEC HAKJIOHEHBI
OTHOCHTEJIbHO BEPTHKAJIHW, MpPUYEM MPEANOYTUTENbHO, 4YTOObI YroJl HAaKJIOHA KOJIeC
OTHOCHUTENIbHO BEPTHUKAJM COOTBETCTBOBAJ] YIJy HAKJIOHA JUCKOB BbBICEBAIOLIET0 COLIHHKA
OTHOCHUTENIbHO BEepPTHKaIU. B TakoM BapuaHTe TOUKa KOHTAKTa KOJIEC C ITOBEPXHOCTBIO MOYBbI
HAXOIUTCS TNPUOJNM3UTENBHO B HampaBieHWH 7-8 dacoB. HakJOH Kojec OTHOCHTENBHO
BEPTUKAJIHN MPUBOIUT K TOMY, YTO OHH CHOCOOHBI CABHUraTh MOYBY B CTOPOHY HAJIEKAIINM
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obpazoM. Crenkn OOpO3OKHM UMEIOT HEOOJBIIONH YKJIOH, XOpPOIIO YIUIOTHEHHBIH IS
OIITUMAJIBHOT'O BHCECCHHA CEMSIH. Bnaronapsl HAKJIOHY KOJIEC OTHOCUTCJIbHO BECPTUKAJIUM OHU
JIET4Y€ NPOHUKAIOT B IMOYBY U JICT4C CABUTANOT €€. Haxknon NOAACPKUBACT CABUI' TMOYBBI oe3

HEHY)KHOTO BbIOpachiBaHus. CIBUHYTAsI TOYBA HE CKATHIBAETCS OOPAaTHO B OOPO3IIKY.

B omHOM W3 BapMaHTOB OCYIIECTBJICHUS HW300peTeHus mpucnocodaeHne (Uim
NPUCTIOCOONEHNs) AT PETYJIUPOBKH TIYOUHBI, OTHOCSINEECS K TYKOBOMY COIIHHUKY, HUMEET
HAKJIOHEHHYIO OTHOCHUTEJIbHO HAIPaBJIEHHs JBIJKCHUS IMOBEPXHOCTh B OOJACTH KOHTAKTa C
MIOYBOM Ha OJHOH MIIM OOEMX CTOPOHAX. DTON MOBEPXHOCTHIO SIBIISIOTCS, B YACTHOCTU OOKOBBIE
CTOPOHBI MPUCTIOCOONIEHUS IJIsT PETYJIUPOBKU TITyOUHBI, OOpalleHHbIe B padoueM HampaBJIeHHUH.
Ecnm s perynmupoBku riIyOHMHBI HMCIOJIB3YETCS KOJIECO, STOW MOBEPXHOCTBIO MOTYT OBIThH
HAKJIOHEHHbIE OTHOCHUTENBHO palouero HampaBieHHs OOKOBBIE CTOPOHBI Kojeca WM
YCTAHOBJIGHHOTO Ha HEM KOJbLA. DTH MOBEPXHOCTH HEOOXOAMMBI U B3PE3aHHsI BEPXHETO
TOPU30HTA, OTHENEHUs] M OTOABHIaHMs IMOYBBL. JTa TOBEPXHOCTb MOXeT o0nanarthb
COOTBETCTBYIOIIEH (opMOU AT HAWJy4IIero BBITIOJHEHUS 3TOW 3amaun. Hampumep, 3TH
MIOBEPXHOCTH MOTYT OBITh HAKJIOHEHbI OTHOCHUTEIBHO IUIOCKOCTH BpAIEHHs KOJIeCa, UMETh
OCTpbIe KPOMKHU B KOHEYHOH OOJNACTH M HM3rOTOBJEHBI M3 MaTepuasa, oOnamaromero ocodboit
BS3KOCTBIO TIPU KOHTAaKTe€ C IIOCTOPOHHMMH TIPEAMETaMH, HampuMep, M3 CIIeLHAIbHON

3aKaJIEHHOM CTaJIk HJIH YOPYyrux KOMIIOHCHTOB IJIA CHUKCHHSA MUKOB CHUJIBL.

B omHOM w®W3 BapMaHTOB OCYINECTBJICHUS H300pETEHHs NPUCIIOCOONECHUS IS
PEryJINpOBKH TNIyOHHBI, OTHOCALINECS K TYKOBOMY COIIHHUKY, UMEIOT B 30HE KOHTAKTa C IMOYBOM
BBICTYIIbI. DTUMH BBICTYIIAMH MOTYT OBITh KJIIMHBSI TPEYTOJBHON WM TpanenueBUaHONH Gopmbl,
MOTPY’KArOIIHUECs] B MOYBY IIyOke. BBICTYIBI MOTYT CITY’KHUTh MPUBOAOM JUISI BPAIEHUS] KOJIEC
Onmaromapst NydimieMmy CLETUIeHHIO ¢ mo4Bod. OHM MOTYT COOTBETCTBOBATh ITOJIHOM HIIH
YaCTUYHOHN TiyOMHE KoJjeu. BBICTymbl MOTYT pacroniaraTtbCsi Ha KOJIecax 4epe3 paBHbIE WIIH
HEPAaBHOMEPHBIE TPOMEXYTKH. BBICTYNBI Takke MOTYT pas3nuuaThCst (POpPMOHN, BBICOTOH H

MaTepHaJIOM.

B omHOM w®W3 BapMaHTOB OCYINECTBJICHUS H300pETEHHs NPUCIIOCOONECHUS IS
PEryJINpOBKHU TNIYOHHBI UMEIOT aCUMMETPUYHOE TIOTIEpeYHOe ceueHune. biarogapsi 3ToMy MOKHO
ONTUMU3UPOBATh (HOpPMUpPOBaAHHE OOPO3IOK MPHUCIIOCOOIECHUSIMU ISl PETYIUPOBKU TyOUHbL. B
YaCTHOCTH, KOJbIIAa HAa KOJecaX MPUCIOCOONEHMH ISl PEeryJHUpOBKUA TIyOMHBI MOTYT HMEThb
acCMMMETpHYHOE TmormepeuHoe cedeHne. llpu >ToM oOpamieHHas B pabodeM HampaBJICHUH
CTOpPOHA TPUCHOCOONEHUH MJisl PeryJupOBKH DIIyOMHBI UMeeT (opMy, HEOOXOTUMYIO s
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ONTUMAJILHOTO B3pPE3aHUs], Pa3pbIXJEHUsS W CIBUTAHMA MOYBbI B cTOpoHy. Ha oOpameHHol K
TYKOBOMY COLIHHKY CTOPOHE TMPUCIOCOONEHUS IJIsl PEryJupoOBKH TIyOWHBI Tpedyercs
JIOCTAaTOYHOE PACKPBITHE OOPO3IKH M CIBUT PHIXJION NMOYBBI B CTOPOHY. B 3aBHCHMOCTH OT BHIa
U KOJUYECTBA JAWCKOB BBICEBAIOLIErO COLIHMKA M MX PACHOJIOKEHHs HAa pPamMe MOXKET

noTpedoBaThCs M1 CUMMETPUYHAs (JOpPMa MOTEPEUHOrO CEUEHUs] OTHOTO UM 000MX KOJIETl.

B OJHOM M3 BAPHUAHTOB OCYIICCTBJICHUA I/1306peTeHI/I$I, no MCHbIIEC MEPE, OJHA KPOMKa
oOpaleHHOH K TYKOBOMY COIIHUKY OOKOBOH CTOPOHBI NPHUCIIOCOONIEHHS JIsl PEryJUPOBKH
TITyOMHBI, TIOTPYKAIOIIASCS B MOYBY TIy0ske BCEro B paboveM MOJIOKEHUH, U, TI0 MEHBLIE Mepe,
OJlHA M3 KPOMOK JMCKOB BBbICEBAIOIIErO COIIHMKA, TNy0)ke BCEro MOTPY)KAIOUIUXCS B IMOYBY,
HAXOMATCS HA OIHOW JIMHWH, MapajuleibHOW pabouemy HampaBieHHIO. JIJisi ONTHMAJBHOTO
BHECEHMsI [TIOCEBHOTO MaTepuaia B mouBy (popmupoBaHue OOpPO3AKH MPUCTIOCOOICHUSMH IS
PETYINUPOBKU FJ'IY6I/IHI:;I Ha TYKOBOM COHIHUKE JOJDKHO TEXHOJIOTMYECKHU COOTBETCTBOBATH
NpoIecCy ONTUMHU3AIMK OOPO3IAKH JUCKAMH BBICEBAOLIETO COIIHHKA, B TOM 4YHCJIE
OBYXANCKOBOTO cColmHuKa. Takum obpaszoMm, ©Ooposnka mnpeaBaputeapbHO (HOpMHPYETCs
npUCrocoONIeHNeM Ul PETYJIUPOBKH TIyOWHBI HAa TYKOBOM COIIHUKE, a ABOWHBIE JUCKU
BBICEBAIOIIETO COIIHUKA JIHIIb 3aBEPIIAOT Tpoiiecc GpopmupoBanus. JIoOUTHCS ONTUMAIBHOTO
pe3yibTaTa MOJKHO, €CIH KPOMKH OOpamleHHbIX K TYKOBOMY COINHHUKY OOKOBBIX CTOPOH
NPUCTIOCOONEHUH ANl PEryJINpPOBKU TNIYOHHBI, MOTPYKArOIIMECss B IMOYBY TNyOxe BCEro, W
KPOMKHU AUCKOB BbICCBANOLIECTO COIIIHUKA, FJ'IY6}K6 BCCTO MOTPYKAIIUXCA B IMMOYBY, HAXOAATCA

Ha OHOU JINHUU.

B omHOM w®W3 BapMaHTOB OCYINECTBJICHUS H300pETEHHs NPUCIIOCOONECHUS IS
PEryJarpOBKU TIIYOMHBI MOJHOCTBEO WJIM YaCTUYHO H3TOTABJIMBAIOTCS W3 TOJHUMEPHOTO HITH
snacToMepHoro marepuaina. Hampumep, Ha pabodnx MOBEPXHOCTSIX MOXKET ObITh MOJMMEPHOE
WIA 3JaCTOMEPHOE IIOKPhITHE, a KOJbIO U (WIM) BBICTYIIBI HAa KOJbBIE MOIYT HMETh

MECTAJUTUMYCCKYIO MOBEPXHOCTD.

B omHOM w®W3 BapMaHTOB OCYINECTBJICHUS M300pETEHHs NPUCTIOCOONEHUs IS
PETYINUPOBKU FJ'IY6I/IHI:>I caMH 1o cebe WM BMECTE C TYKOBBIM COIIHUKOM YCTAaHABJIUBAIOTCA C
BO3MOIKHOCTBIO NEPEMEIICHUA OTHOCHTECJIBHO paMBbl. Bnaronapﬂ STOMY BBICOTA
NPUCNIOCOONEHNH ANl PEeryJupOBKHA TNIYOMHBI MOJKET TIOCTOSIHHO PEryJIMpOBaThCS B
COOTBE€TCTBUU C KOHTYPOM IIOYUBBLI, NPHUYEM IIPpU HEeOOJIBIITHX nepenagax BbICOTbI AOJIKHO
NepeMEeINaTbCsl TOJBKO NPUCMOCOOJIEHNE Ml PEryJIMPOBKM TIyOMHBL, a MpH  OOJBIINX
nepenagax — MPUCIIOCOOJIEHNE BMECTE C TYKOBBIM COMIHUKOM. TakuM 00pas3oM, MOJIOKeHHE
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TYKOBOI'O COLIHUKA 334a€TCsl HE TOJIBKO MOJIOKEHUEM PaMBbl, & B YACTHOCTH MJIA UCKIIFOUUTEIIBHO
BBICOTOH MPHUCIIOCOONIEHHs Il PETYJIMPOBKH BBICOTHL. biaromaps stomy ynoOpeHHE MOXKET
BHOCUTBCSI HA, MO MEHBUIEH Mepe, MOCTOSHHOM pACCTOSHMM OT MOBEPXHOCTH IOYBBI W,

CJICA0BATECIIbHO, OT BHOCUMOTI'O 3aTCM MMOCCBHOI'O MaTepuala.

B onHOM M3 BapHaHTOB OCYIIECTBJICHUS H300pETEHHS NEpEMEINEeHUs TPUCIIOCOOIeHUH
IUISL PETYJIMPOBKHU TITyOHHBI BBEPX U BHU3 OTPAHUYMBAIOTCS MEXAHHMUYECKUM YIIOPOM. DTH YIIOPHI
00ecrieunBaOT BEPTUKAIBHOE IMEPEMELICHHE MPHUCIIOCOONEHUs Ui PEryJUPOBKU TIyOUHBI B
ONPENENIEHHOM JAMana3OHe, NpUYeM O5TO MEepeMEIleHHEe He Cpa3y BIUAET Ha IOJIOKEHHE
TYKOBOT'O COIIHMKA MO BBICOTE, Ojaronmapst 4eMy TYKOBBIH COIIHHK ABIIKETCS OUEHb IJIABHO.
MexaHu4ecKuii ymop TNPEAoTBpallaeT HEJONMyCTHMO OOJbLINE NEepeMEIeHUs] TYKOBOTO
COLIHHKA BBEPX U BHU3, KOTOPBIE MOTJIM Obl CHU3UTh KaueCTBO ceBa. BbICOTa TYKOBOTO COIIHMKA
U3MEHSETC TOJBKO B TOM CJIy4ae, €CJIM OTKJIOHEHHE MO BBICOTE MPEBBILIAET JOMYCTHMOE

3HAUEHHE, 33/JAHHOE YIIOPAMU.

B ongHOM W3 BapuaHTOB OCYLIECTBIEHHsS H300PETEHMS MEXaHUYECKUH YIop
peryanpyercst o BbICOTE. B 3aBHCHMOCTH OT CBOHCTB MO4YBBI M BHIA YAOOPEHHs M MMOCEBHOTO
Marepuaga Ajsl TOJYYEeHUs ONTHMAJBHOTO pPE3ysIbTaTa MOXKET MOTPeOOBAThCS PEryJiupoBKa
BBICOTBI yIIOpa B COOTBETCTBUU C KOHKPETHBIMH YCJIOBUSIMU. DTO MOXKHO CA€NaTh C IMOMOILBIO

peryiupyeMoro o BbICOTE yIopa.

B omHOM w®W3 BapMaHTOB OCYINECTBJICHUS H300pETEHHs NPUCIIOCOONECHUS IS
PEryJarpoBKU TIAyOUHBI YIEPKUBAIOTCS B padoueM IOJOXKEHHH Ha TOYBE aKKyMYJSTOPOM
SHepruu. B KkauecTBe TakOro AakKyMyJsiTOpa MOXKHO pPacCMOTPETb IAaCCHUBHYK) CHCTEMY,
HalpuMep, METAJUIMYECKYI0 WIHM 3JJACTOMEPHYIO MPYKUHY, KOTOpas, HaAIpUMep, ONUPAEeTCsl Ha
paMmy | IpH JBMXKEHUU NMPHUCTIOCOONEHMS UT PErYJIMPOBKH ITyOHUHBI BBEPX MOTJIOMAET SHEPTHIO
U 3aTeM BO3BpAIIAaeT €€, KOTrJa MPUCTIOCOOICHUs Al PEryJIUPOBKH IITyOUHBI CHOBA JBHIKETCS
BHU3. OOHAKO B KadeCTBe AaKKyMYJSTOPOB MOMKHO TaKk)ke€ MHCIIONb30BaTh TIUAPABINYECKHE,
MMHEBMATUYECKUE WM 3JIEKTPUYECKUE CUCTEMBI, KOTOpPblE B COOTBETCTBUU C OJHHM U3
BAPMAHTOB  OCYLIECTBJIEHUS] H300pETeHHs MOTYT pEryJIUpOBaTbCS  aKTMBHO. MOKHO
paccMOTpeTh, HANpUMEp, THAPABINYECKHE LWIMHIAPBI WM [HEBMATHYECKUE CEPBOCUCTEMBI,
SHEPrHsi Ha KOTOPbIE MOJAIOTCS OT aKKyMYJIATOpa SHepruu. JlaBieHne Ha MpUCTiocoOOIeHne st
PEryJIrpOBKHU TIIyOHHBI MOTYT OKa3bIBaTh U dJeKTpoaBuratenu. [Ipu perynupoBaHun nefcTByeT
Macca paMbl CEsUIKH, €CJIM OHA YCTAHOBJIEHA Ha IUIaBaroIux onopax. Ecnu pama ynep:xusaercs
HA TPAaKTOpPE B NOCTOSHHOM palouyeM IMOJIOKEHUH, NEHCTBYET Takke macca Tpakropa. Ilpwu
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MEPEMEHHBIX TSDKEJBIX YCJIOBUSAX IOYBbI JAABJICHHE MPUKAMA H, CJIEI0BAaTEIbHO, BBICOTY
TYKOBOTO COIIHHUKAa MOXXKHO HEIMPEPBIBHO aJaNTHPOBATh BO BPEMsSI BHECEHHs YIOOPEHHUS B

3aBUCUMOCTH OT NMOTPEOHOCTEH.

B opmHOM U3 BapMaHTOB OCYLIECTBIEHHsS HW300pPETEHUS CHIIBL, MepefaBaeMble
AKKyMYJIATOPOM Ha MPHUCIOCOONEHHE ISl PEryJHPOBKH TNIyOWHBI, MOXKHO pETYJIHPOBATh C
MOMOILBK COOTBETCTBYIOILErO YCTPONCTBA. PerymMpoBOYHBIM YCTPOUCTBOM MOKHO HAaCTPOUTH
JaBJIeHNE Ha TYKOBBIM COIIHUK BO BpeMsl pa0oThl. C MOMOINBIO PETryJIHMPOBOYHOIO YCTPOHCTBA
MOKHO YCTaHOBHUTh TpedyeMoe TNpenBapUTeIbHOE HATSIKEHHE — BPYYHYIO MEXaHHU3MOM, C
nynbTa yrpasieHuss Ha cesanke wuiau ¢ IIJIY, nampumep, Ha Tpaktope. Kpome Toro,
PEryJIupOBOYHOE YCTPOMCTBO MOKET aBTOMATUYECKU MOANEPKUBATH ONpPENEIEHHOE AABJICHUE
HAa COIIHUK W (MJIM) OTPENEICHHYI0 BBICOTY MPHUCIOCOONEHHs Ui PETryJIHPOBKU TIYOMHBI H,
CJIeIOBATENbHO, TYKOBOTO COIIHHMKA C MHCMOJb30BAHUEM MOJIXOJSINEeH MporpaMmbl U
yIPaBIs€MbIX € HCIOJHUTENbHBIX 3JIEMEHTOB. PeryimpoBoyHoe yCTpONHCTBO peryjaupyer Bce
CHUJIBI, TIepeaBaeMble OT aKKyMYJSITOpa, B COOTBETCTBHH CO CBOMCTBAMH MOYBBI U TPeOyeMOit

ryOMHOH ceBa.

B onHOM W3 BapuUaHTOB OCYINECTBJIECHUS M300pEeTEHUs PEryIMPOBOYHOE YCTPOIHCTBO
UMeeT SJIEKTPOHHBIN OJIOK aHain3a, COENMHEHHBIM ¢ IaTYMKAMH, U3MEPSIOIUN TEKYIIYIO
BBICOTY TYKOBOT'O COINHWKA W (WJIM) NEHCTBYIOUIME HA TYKOBBIM COIIHHK CHJIBL, C TOMOIIBIO
MOAXOAIIEH MPOrpaMMbl ONPEAESIOIUN PETYIUPYIOLIME NapaMeTpbl HA OCHOBAHUM JAHHBIX
JATYUKOB U COCNUHEHHBIA C HCMOJHUTENbHBIMU 3JIEMEHTAMH PErYJHPOBOYHOIO YCTPOMWCTBA,
KOTOPBIM MEpefarTcs peryaupyromue mnapamerpel. biaok aHammsza 1naeT BO3MOXKHOCTH

ABTOMAaTHYECKOIO PEryJnpOBaHUsL.

B onmHOM ®W3 BapMaHTOB OCYIIECTBICHHS H300PETEHHs] BBICEBAIOLINI COIIHHK,
COCOMHEHHBI C TPHUCIOCOONIEHNEM Ul PErYJIHPOBKH TIyOWHBI, B paboO4YeM MOJIOKEHUH
yIEPKUBAETCSI HA TOYBE AKKYMYJIAITOPOM SHEPrHH, a 3TOT AKKYMYJSTOP (PYHKLIHOHAIBHO

COEIMHEH C aKKYMYJIATOPOM, YAEPKUBAIOLIUM Ha MOYBE TYKOBbIN COLIHHUK.

CDYHKLII/IOHaJ'IbHOG COCAUHCHUEC MOXKHO PEATU30BATh pa3JIMUHbIMU CIIoco0aMu.

Hanpumep, akkyMyJiaTOpbl B BUAE TMAPABINYECKUX LWIMHAPOB MOKHO COECAUHUTH C
AKKYMYJISITOPOM J[aBJICHUsl B MAapajuleIbHON cxeMe. B Takol cxeme MOCTOSIHHOE NaBJICHHE,
CO3/1aBa€MO€ aKKyMyJIITOPOM JAaBJICHMs, BCErJa NMepeaeTcss Ha TOT aKKyMYyJIITOp 3HEPruu, Ha
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KOTOpPBIA B AAHHBI MOMEHT AEHCTBYET MEHbLIEE MPOTUBOJAABJICHHUE, TAK YTO MPUCOCANHEHHBIN
K HEMYy TYKOBBIA WJIM BBICEBAOLIUN COLIHUK NPHKUMAeTCs BHU3 W BbiaBuraercda. [lpu stom
BbIPABHUBAHUE JABJICHUS MOKET MPUBECTH K TOMY, YTO APYrOd TYKOBBIM WJIM BBICEBAIOIIUHN
COIIHUK COOTBETCTBYIOLIUM OOpa3OM BTSITMBAETCS 1O MOMEHTa TOJHOIO BbIPABHUBAHUS
naBieHus. TakuMm oO0pa3oM, mMapajielbHOE COENUHEHWE THAPABINYECKUX IWIHMHIPOB C
AKKyMYJIITOPOM JAaBJIEHHs JACHUCTBYET Kak BECHl, IUIABHO pacOpeneiAiouiie HMEKLIeecs
naBjieHHe Ha 00a aKKyMyJsiTopa DHEPTUHM B 3aBUCUMOCTH OT TeKylleW curyauuu. Ecim
MPOTUBOJABJICHUE HA AKKyMYJSITOp [AABJEHHS OT AKKyMyJsATOpPa HSHEPrUH, YBEJIUYHUBAETCA,
COOTBETCTBYIOIIMI TYKOBBI WJIM BBICEBAKOUIUN COIIHMK W COOTBETCTBYIOLIUN AKKyMYJISITOP
SHEPrUuM BTATHMBAKOTCS, a APYrOHM TYKOBBIM WMJIM BBICEBAIOIIMN COLIHUK BBIIBUTAIOTCS, KOTAA
VBEJIMUMBAETCS JABJICHUE B aKKyMyJiATOpe AaBjieHHs. [Ipu uM3MEpEeHHBIX yBEIWYEHUSIX WU
MaJeHUSIX AABJEHUS B aKKyMYJISITOPE AABJICHUS B HEM MOXHO TaKXXe yBEJIWYMBATh U CHUXKATb
NABJICHUE, UTO HEMOCPEACTBEHHO CKa3bIBA€TCs HAa  JABJICHUHM, [JECHCTBYIOLIEM Ha
MPUCOCIUHEHHBbIE AKKYMYJISITOPbl OJHEPrUM TYKOBOIO M BBICEBAIOIIETO COLIHUKA U

HEMOCPEACTBCHHO BJIUAOIICM Ha UX MPOHUKHOBCHUEC B ITIOYBY.

BricTpoe noBbIIEHNE NABJICHUS B AKKYMYJISITOPE JABJIEHUS, KOTOPOE BBI3BAHO CXKATHEM
NPYKUHBI TYKOBOTO COIIHMKA W HE MOXKET OBbITh HEMOCPEICTBEHHO KOMIIEHCHPOBAHO
BBIABIDKEHUEM BBICEBAIOIIETO COIIHHMKA, CBUAETENBCTBYET O BO3MOXKHOM KOHTAKTE€ C
MPENSATCTBHEM, KOTOPOE MOXKET TOBPEANTHh BBICEBAIOINMI COMHHUK. JUIsI CHUXKEHUSI pUCKa
MOBPEKACHUI YBEJTUUYECHNE ABJICHHSI MOXKHO HCIIOJIB30BATh JJIsi OBICTPOTO CHUYKEHHSI TaBJICHUS
HAa TYKOBBIM W BBICEBAIOIIMI COIIHUK C LEJbIO MPEJOTBPAIICHUS WJIH, N0 MEHBIIEH Mepe,
YMEHBIICHUS TTOBPEXKICHUSI 3THX KOMIIOHEHTOB. BBICTpOE CHIKEHHUE AaBJICHUS B AKKYMYJIATOPE
JaBJICHHUs] MCIIOJIB3YETCsl At cOpoca HArpy3Kd ¢ LETbI0 MPEJOTBPALISHUS I, N0 MEHbIIeH

MEPE, YMCHBUICHUS MOBPCKACHUSA TYKOBOI'O U BBICCBAKOIIECTO COIITHUKA.

Kpome Toro, olHOBpEMEHHO MOKHO YBEJIWYUTh AaBJIEHHUE B aKKyMYJATOPE NABJIEHUS
IUIE TYKOBOTO M BBICEBAIOINErO COIIHHMKA, HANpPUMEp, €CIIH OHHU He CIHIIKOM TIiyOOKO
MPOHUKAIOT B CIUIIKOM TBEPAYKD WIM CyXYI0 IOYBY. JTO YCJIOBHE MOIYT pacro3HaBaTh
COOTBETCTBYIOLUE NATUYHUKH, KPOME TOro, TpeOyeMyr HacTpPOHWKY MOXKET BBECTH OIEpaTop.
VYnpaBiaeHue CEessIKON YHNpOIIAeTCs, €CIU COOTBETCTBYIOLIME PEryJUPYIOIIHE MapaMeTphl IJIs

TYKOBOI'O U BBICEBAKOIIECTIO COLIHUKA NEPEAAOTCA BMECTE.

B kxadgectBe AKKYMYJIATOPOB SHEPTIUU MOKHO HUCIIOJIB30BATH HE TOJIBKO TUAPABJINYICCKUE
CUCTEMDBI, HO U €CTCCTBCHHBIC U APYIrU€ SHEPTECTHICCKHUE CUCTEMbI, HAITPUMED, MHEBMATUICCKUE
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HJIN SJICKTPHUUCCKUE, C COOTBECTCTBYOIIUMHU KOMIIOHCHTAMM. MOo:KHO UCIIOJIB30BATh M COUETAHUS
TaKUX CUCTEM, HAIPUMEDP, THUAPABINMYCCKUEC LUIUHAPBI W TUAPABIMYECCKYH0O CHUCTEMY C

SJCKTPUICCKUMU CCPBOIMPUBOAAMHU, IPUUEM KaKaass U3 3TUX CUCTEM BbITIOJHACT CBOKO 3a1a4y.

B omHOM W3 BapMaHTOB OCYLIECTBIEHHsS H300pPETEHHS aKKyMYJSATOPbI SHEPrHU
TYKOBOTO U BBICEBAIOLIETO COLTHHKA PEryJIUPYIOTCS BMECTe. JTO MOXKET OBITh MOJIE3HO,
HATpUMeEp, IJIsl BBITIOJHEHHS OTIPEIEICHHBIX (PYHKLUNH Ha OTAEIBHBIX yHacTKax. AKKYMYJISTOPBI
SHEPrUH MOYKHO 3alefiCTBOBATh OJHOBPEMEHHO, YTOObI MOIHSTH TYKOBBIH M BBICEBAFOIIMN
COLIHHMK COOTBETCTBYIOLIEH OOPO3OKH OJHOBPEMEHHO WM C HEOOJBIIMM IPOMEXKYTKOM
BPEMEHH, YTOOBI HE MPOBOIUTH IMOCEB HAa V)K€ 3aCESHHBIX YYAaCTKaX IMOBOPOTHOM IOJIOCHL
MoOKHO Takke pacCMOTPETb BO3MOXKHOCTb OJHOBPEMEHHOIO BTATMBAHUS M BbIABHKEHUS
TUAPABINYECKUX LUIUHAPOB IBOMHOIO AEHCTBHA [JIs1 TYKOBOTO U BBICEBAIOLIETO COLIHUKA,
KOTZla CesJIKa paCKJIAIbIBAETCS] WM CKJIAABIBAETCS JUII IBMJKEHUS MO J0poraMm oOmiero
nosib3oBaHusl. COBMECTHOE 3a/leiCTBOBAHUE aKKYMYJISITOPAMU SHEPTUHU 3HAUUTENBHO YIPOIIAeT

YIIPaBJIEHUE CESTIKOM.

B onHOM M3 BapuaHTOB OCYIIECTBIICHUS! N300PETEHUs] OUH MIJIM HECKOJIbKO TYKOBBIX U
(WTM) BBICEBAIOIUX COLUTHIUKOB MOKHO MOJHUMATh COOTBETCTBYIOIUM aKKyMYJIATOPOM SHEPTHH
Ha ONpEAENeHHOM yd4acTke. biaromapss mombeMy 4YacTH COLIHHKOB MOXHO H30€XKarTh
MEPEKPBITHS KOJIEN BO BpeMsl MoceBa. ECan nmeromuecs akkyMyJIaTOpPbl 3HEPTUU UCIIOJIb3YHTCS
Uil TIOOBbEMa, JOMOJIHUTENbHOE o0opymoBaHue il mnogbemMa He TpeOyercs. Ilpwu
HEOOXOIMMOCTH CHCTEMA YIPABIEHHUs] aKTUBHPYET COOTBETCTBYIOLINE aKKYMYJISTOPbI SHEPTHH

AJIg TOAbEMA UJIK OMMYyCKAaHUA COOTBCTCTBYHOIIUX TYKOBBIX U (I/I.]'II/I) BBICCBAIOIINX COIITHUKOB.

B onHOM M3 BapuaHTOB OCYIIECTBIICHUSI U300PETEHUST OTUH WJIM HECKOJIBKO TYKOBBIX U
(M) BBICEBAIOLIMX COIIHUKOB MOXHO IOJHUMATh COOTBETCTBYIOIIUMH aKKyMYJISITOPaMH
SHEPrUH, €CIH CesJIKa HAXOAWTCS B TPAHCIOPTUPOBOYHOM TOJOXKEHHU. AKKYMYJISTOPBI
SHEPrUM MOXKHO TaKK€ HCIONb30BaTh MJIsI YMEHBIICHUS INUPHHBI CESJIKH U3 padouero
MIOJIOXKEHHSI B TPAHCTIOPTUPOBOYHOE.

[Ipoune mnpu3Hakum U300pETEHUs] TMPHUBENEHBI B IMYHKTax (opMysbl H300peTeHws,
¢urypax u onucannu. Bce mpu3HaKM M MX COYETAHUs, HA3BAHHBIC BBIIIE B ONMCAHHH, & TAKXKe
NpUBEICHHbIE HIDKE Ha (urypax u (MJIM) B UX ONMUCAHMSX MPHU3HAKH U UX COYETAHUS MOKHO
UCTOJIb30BaTh HE TOJBKO B YKA3aHHBIX COYETAHMAX, HO U IO OTHAENbHOCTH WJIU B HHBIX

COUYCTaHHAX.
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Hzo0pererne nmoapoOHee OMHCHIBAETCS HA OCHOBAHWU MPEANIOYTUTEBHOrO BapHaHTa

OCYILIECTBJIICHUA CO CCBIIKOI Ha npujiara€MbIC YE€PTECHKU.

Ha wnnmroctpanmsix n300paKeHsl:

@ur. 1: cesnka ¢ TYKOBBIM COIIHUKOM U BBICEBAIOIIMM COLITHHKOM, BHJ COOKY

@ur. 2: TYKOBBIH COIIHUK, YBEIMYEHHBIN BU COOKY

@ur. 3: TYKOBBII COLIHUK, BUJ CHU3Y

@ur. 4: BUI HA TYKOBBIH COIIHMK, MMOKAa3aHHBIN Ha (Ur. 2, C KOJIECOM CO CITHIIAMU

@ur. 5: coyeTaHue TYKOBOTO U BBICEBAOLIETO COLIHUKA, BUJ CHU3Y

@ur. 6: Bux cOOKy Ha KOHCTPYKIHMIO CESJIKH, B KOTOPOHW TYKOBBIE M BBICEBAIOIIHE
COLIHHKH PACTIOJIOKEHBI ¢ OOKOBBIM CMELIEHHEM OTHOCUTENIBHO APYT Ipyra

@ur. 7: BUI CHU3Y Ha KOHCTPYKLHUIO, TOKa3aHHYIO Ha ur. 6.

Ha ¢ur. 1 nokaszaHa cesinka 2, Ha paMe KOTOPOH 3aKperuIeHbl BHICEBAIOLINI COIIHUK 6 U
TykoBbIi comHuk 8. Cesuika 2 ABWXercs mo moyito B pabodyem Hampasiennu A. [lpu sTom
CHaydajia TYKOBBIA COIIHHMK 8 BHOCHUT B TMOYBY yAoOpeHHe. 3aTeM CIEeNYIOIUNA BBICEBAIOIIUN
COLIHHMK 6 BHOCHT B IOYBY C€MeHa CBepxy M (i) psimoM. Takum oOpa3oM, MpH ABMKEHUH IO
MOJIF0 TYKOBBIA COITHUK 8 W BBICEBAIOIINI COIIHHUK 6 BCKPBIBAIOT OOPO3AKY, GopMUpPYIOT ee,
BHOCAT yIOOpEHHUe, PEABAPUTENBHO YIUIOTHSIOT NOYBY, BHOCAT CEMEHA M MPIKUMAIOT TIOYBY B
o0JacTu 3aKpbITOH OOPO3AKHL.

UtoObI TYKOBBIH COIIHUK 8 MOT BHECTH YAOOpPEHHE B IOYBY C AOCTATOYHOH ITyOMHON U
TOYHOCTBI), TYKOBBIM COLIHUK 8 B JaHHOM MPHMEpPE OCHAIEH IBOWHBIMU AMCKAaMH, KOTOPBIE
Pa3PBIXIAIOT MOYBY B 30HE NEHCTBHS M CO3MAIOT OOPO3IKY sl BHECEHUs ynoOpeHus. JBoitHble
OUCKH TYKOBOTO COIIHHMKA 8 UMEIT Orubarwilyrd TOBEpXHOCTh 12, oOpa3oBaHHYHO

OKPYKHOCTBIO JUCKOBOI'0 COIIHKWKA Ha BUC C60Ky.

B »ToM BapuaHTe OCYIIECTBIICHHs H300pETEHUs] MPUCIOCOONEHUE I PeryIHpPOBKH
ryOuHBI npeacTaBisieT coboit koneco 14. V koneca 14 umeercs: orubarorasi moBepxHOCTh 10,

COOTBETCTBYIOLIAs! OKPYKHOCTH KoJjeca 14.
Ha Bunme cOoky Xxopomo BHAHO, 4YTO B TpeOyeMOM IMOJIOKEHHH Orudaromas

nosepxHOcTh 10 xoneca 14 nepecekaercs ¢ orudaroiiei MoBepXHOCTHIO 12 TYKOBOTO COIIHUKA 8

OoJiee ueM HATOJIOBUHY — B JaHHOM mipumMepe Ha ripudi. 80 %.
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Tak kak B HampaBJIeHHH, MEPIIEHANKYJSIPHOM padodeMy HampaBieHHIO A, kojeco 14
KaK BapHaHT TMPHUCTIOCOONEHUs] IUI PEryJIMPOBKH TIIIyOWHBI, a TaKK€ TYKOBBIH COIIHUK 8
PAcCIIONIOKEHbl B TOYHOCTH WJIM MPUOIU3UTENBHO PSIOM IPYr C IPYrOM, M3MEHEHHUS BBICOTBI
MOYBbl HEMOCPEACTBEHHO BJIMSIOT HA PETYJUPOBKY BBICOTHI TYKOBOIO COLIHMKA 8 C MOMOIIBIO
NpUCTIOCOONeHNss U1l PEeryJIUpPOBKH riyOuHbl. Ecin  ypoBeHb TIOYBBI  IOBBIIAETCS,
npucnocobIeHne Al PEryJIMPOBKU TIyOMHBI CMEILIAEeTCs BBEPX U MPHUHYIUTEIbHO MOJHUMAET
TYKOBBIH COIIHUK 8 Ojaronmaps MEXaHHYECKOMY COEAMHEHUIO. AHAJIOTUYHO, NMPH MOHWKEHUHU
YPOBHSI TIOYBBI MPHUCIIOCOONEHHUE Il PETYIHPOBKU TIYOHHBI OIyCKAETCS BMECTE C TYKOBBIM
comHukoM 8. Braromapsi OmTHOBpPEMEHHOMY MEPEMELIEHHIO MPUCIIOCOONEHHS Il PEryINPOBKH
ryOMHBI U TYKOBOTO COIIHMKAa 8 B COOTBETCTBMUM C KOHTYPOM IOUBBI yAOOpeHHE Bcernaa
BHOCHUTCSI B TOYBY Ha MPHUOJIM3UTENBHO OJUHAKOBOH riayOMHE. JTO MO3BOJSIET MPENOTBPATHTD

CYLIECTBEHHbBIE KOJIeOaHUs TIyOUHBI BHECEHUS YIOOpEHMS.

B nanHOM BapumaHTe OCYIIECTBJIEHHs] H300peTeHHsl y Kojeca 14 HUMEOTCS CIULBL

Koseco 14 mozxer ObITh U LIEJIBbHBIM.

VY xoneca 14 mmeercs NOBEPXHOCTb KOHTakTa ¢ mnousou 18, kotopoit koseco 14
ONHpAETCs Ha MOYBY U KOTOPOE ClieAyeT KOHTYpY NouBbl. OHAKO YacTh BHELIHEH OKPYKHOCTU
koseca 14 Taxke popMupyeTcss KOJbIOM 16, KOTOpOE BBICTYIAET 33 MOBEPXHOCTh KOHTAKTA C
noysoil 18 B pagmanbHOM HanpasieHun. Konbuo 16 gommxHo npoHukaTts B nousy. Kosbno 16
JOJDKHO Y4aCTBOBATh B MPEABAPUTENBHOM (POPMHUPOBAHUN OOPO3IKH U 3aTE€M YILIOTHATDH MOYBY
B oOjactu BHeceHusi ynoOpenus. Takum oOpazom, koneco 14 uCHONB3yeTcs B CO3IAaHMY,
(dbopMUpPOBAHMM U YIUIOTHEHHH OOPO3IKHM B Ka4deCTBE MPHCIIOCOONEHUs] IJIsl PEeryJIHPOBKH

TITyOHHBL.

B nmanHoM mpumepe koneco 14 kak mpucnocoOieHHe Ui PEryJIHPOBKH TIyOHHBI

HaxXoJuTcCs Ha obeunx CTOPOHAaX TYKOBOI'O COIIIHHUKA 8.

IIpu nBwxeHun cesnku 2 xojeco 14 Bpamaercs Bokpyr ocu 20 B Hampasyienuu R. Tak
Kak Kosieco 14 He MMeeT aKTUBHOIO MPHBOAA, HO AOJDKHO KAaTUTBCS IO TMOYBE, YTOOBI He
3a0uBaTh MOYBY B 00MacTH OOPO3IKH, MPEATIOUTUTEIBHO, YTOOBI Ha MOBEPXHOCTAX 22 KojbLa 16
HAXOJMJIUCh BBICTYIBI 24. BrICTymbl 24 mpencTaBisiFoT cOOOH KJIMHBS, KOTOPbIE CLETUISIOTCS C
NOYBOW W TPHU ABMKEHWHU MO TOYBE C TMOMOIIBI0 OOpameHHBIX B paboueM HampaBiIeHUH A
MOBEPXHOCTEH CO3MAI0T AaBjieHUe, Ojaroaaps KOTOpoMy Kosieco 14 MpUBOAMTCS BO BpalIeHHE.
B Buzme cOoky BbICTymBI 24 MOTYT MMETh TPEYTOJBHYIO, TPAICLUEBUIAHYIO, PEOPUCTYIO WIIH
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uHyo ¢opmy, Onaromaps KOTOpPOH NpH OBMKEHUH CESJIKM 2 BIepen Ha kojeco 14 moker

CO31aBaThCA JABJICHHUEC Ha OOJIBLIOH IJIoIIaau.

Beictynbel 24 Takxke yay4maroT (opmupoBaHue OOpO3AKH Ui CeMsH. Tak Kak
BBICTYIIbI 24 B HaNpaBJIEHUH, MEPICHANKYJISAPHOM padodeMy HaNpaBJIEHUIO A, pPa3pbIBalOT
CTEHKH OOPO3IIKH, BBICTYIIBI 24 (JOPMUPYIOT CTPYKTYPHI B OOIACTH CTEHOK OOPO3/KH, B KOTOPbIE
XOPOLIO BPAcCTalOT KOPHH TOCESIHHBIX PACTEHHUH, KOTOPbIE MOTYT IPOPBATh CTEHKH OOPO3IKH.

Taxum 06pa3om, BEICTYIIBI 24 TIOAIEPIKUBAIOT ObICTPOE YKOPEHEHHE U MIOAPACTAHUE PACTEHUIA.

B nmanHOM npumepe TyKOBBINM COILIHUK 8 yCTAHOBJIEH HA MOBOPOTHOM KpoHIITeHe 30,
JABIJKEHHE KOTOPOrO BHHU3 OlpPaHU4YMBAETCs ymnopom 26. JIBU>KeHHE BBEPX TaKKe
OrPAaHUYMBAETCs, a4 HUMEHHO OCBK) BpAIlEHHs TYKOBOro cColmHMKa 8. TykOBBIM COIIHHUK 8
COEMHEH C paMON 4 TUAPABIMYECKUM LUIUHAPOM C BO3MOKHOCTBIO NMEPEMELICHUs], TPUYEM
STOT UWIMHAP NPWKUMAET TYKOBBIM COINHUK 8 K IMOYBE, OTTAJIKUBAsACH OT pambl 4. JaHHBIHA
TUAPABIMYECKUN LUIUHAP — 3TO NPUMEP aKKYMYJIATOpa S3HEPruu 28, NPHKUMAKOIIEro TYKOBBIA
COHMK 8 K noyBe. ' mapaBnuueckuil HUIUHADP B Ka4eCTBE AKKyMYJATOpA SHEPIUH 28 MOKET
AKTHBHO PEryJHUpOBaTbCA MyTEM MOAAYM U OTBOJA TMAPABIMYECKON JKUAKOCTU OT LWIMHIAPA B
COOTBETCTBUHU C KOMaHAaMU PEryJIMPOBOYHOIO ycTpoicTBa. OMHAKO MHAPABINYECKUN LUIUHID
MOXET TaKke padoTaTh B MACCHBHOM pEXHME C aKKyMYJSITOPOM JaBJICHUS, KOTOPBIA B
3aBUCHMOCTH OT KOHCTPYKLMH OOEeCIeurBaeT INepeMeIeHls] TYKOBOTO COLIHMKAa 8 TIpH
CTOJIKHOBEHUHU C MPENSATCTBUSIMU B INOYBE C MOMOILBK THApaBiandeckoro nuiunapa. Kpome
TOrO, IPENBAPUTEIBHOE HATPYKEHHE aKKyMYyJIITOpa SHEPruu 28 MOXKET BapbUPOBATHCA IMPHU
pabote cestku 2, 4TOOBI IaBJICHHE NMPKMMa TYKOBOTO COLTHHMKA 8 K IMOYBE PEryJMpOBaJOCh B

3aBHCUMOCTH OT CBOMCTB IIOYBBI.

B nmaHHOM npumepe BBICEBAIOINMI COIIHUK O TakKe COeIMHEH ¢ pamon 4 ¢
BO3MO>KHOCTBIO IepemelieHus. B jaHHOM npuMepe BrICEBArOLUN COUTHUK 6 COEMHEH C paMoi
napajuIesIorpaMHbIM KOPOMBICTIOM 32. UTOOBI BBICEBAIOIINI COIIHUK O TaKkKe MPUNKUMANCS K
MOYBE, UMEETCS aKKyMYJIATOP 3HEPruu 28, B JAHHOM IPUMEpPE SIBISAIOIIMICS TMAPABINYECKUM
nunuHApoM. K 5TOMy HUIMHAPY OTHOCATCS BBILIENPUBEACHHBIE CBENCHMSI O TMAPABINYECKOM

LUJIUHAPE, NPUKUMAIOLIEM TYKOBBIN COLIHUK 8 K IMOYBE.

Ha ¢ur. 2 mokazaH TyKOBBIH COIIHMK 8 B YBEJIMYEHHOM BHUAE. 31€Ch MOBOPOTHBIN
KpoHIITeHH 30 HaXOAWTCSA B KpalHEM BEpXHEM NOJIOXKeHHH. Jlake B 3TOM MOJIOXKEHHU OoJiee
NIOJIOBHHBI orubaromieil nmosepxHoctn 10 Haxomurcst B objacTu orudaromiei moBepxHocTy 12
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TykoBoro comHnka 8. Ha koHue moBopotrHoro kponmreiiHa 30 Haxomutcst ckpeOok 34 mms
CHAITHUs MOYBBI, MPUWIMMNAKOLIEH K KOHTAKTHBIM MOBEPXHOCTSAM 18 M MOBEpXHOCTSM KosbLa 16
npu BpaueHnH koseca 14. B manHOM mprMepe Ha OOKOBBIX CTOPOHAxX KoJiblla 16 BbICTyIbI 24

oTcyTCTBYIOT. KpoMe Toro, B konece 14 0TCyTCTBYIOT CHULBL, KOJIECO LIEJIbHOE.

Ha ¢ur. 2 BugHO, uTo KpoHIITEHH 30 MpU mepeMerneHuy BOKPYr ocu 36 M3MeHseT
paccTosiHue MeEXIy MOBEPXHOCThIO KOHTakTa ¢ mouBoi 18 kojeca 14 u Hambomnee riayOOKoi
TOYKOHN JAMCKA TYKOBOI'O COIIHUKA 8. PaccTOsSIHHE MeXAy MOBEPXHOCTBK) KOHTAKTa C MOYBOU 18
kosteca 14 u Hanbosee rmyOOKOH TOYKOH AHCKa TYKOBOTO COITHHUKA 8 0003HaueHO Ha (ur. 2 Kak
paccrossane D. B mamHOM ciydae paccrosHue D o3Hawaer riiyOMHY BHECeHMs YAOOpEHHs
TYKOBBIM COLTHHKOM 8 B mouBy. [ yOmHa D MOKeT W3MEHSThCA C JBMKEHUSMH NOBOPOTHOTO
kpoHuTeiiHa 30 B mpenenax, OrpaHUYEHHBIX ynopamu 24. Ecian noBOpoTHbIN KpoHWTEWH 30
JOoCTUTaeT ynopos 24, xoseca 14 paboTaroT MPOTUB NEHCTBHUS aKKyMYJIATOpA SHEPTHU 28 U B
3aBHCHUMOCTH OT JABJICHHs B aKKyMYJIATOpE BHEpruu 28 BBI3BIBAKOT [BW)KEHHE TYKOBOIO
COmHMKAa 8 OT pamMbl 4, TO €CThb TYKOBBIA COIIHUK 8 riyO’ke BAABIUBAETCS B IOYBY IOX

AABJICHUEM aKKYMYJIATOpPA SHEPTUH.

Ha ¢ur. 3 nmokasaH TyKOBBIH COIIHUK 8 B BHIE CHU3Y. 31€Ch XOPOLIO BUAHO, YTO PAIOM
C MOBEPXHOCTSAMM KOHTaKTa ¢ no4uBor 18 Ha kosecax 14 MMEOTCS AOMOJHUTEIbHBIE KOJbLA 16,
BBICTYNAIOLIME 32 MOBEPXHOCTH KOHTAKTa C MOYBOHM 18 B pannanbHOM HampaBjie€HHH. XOPOLIO
BUIHBI TaKXKe JIBOWHBIE IUCKU TYyKOBOro commHmka 8. O0a koneca 14 yaep:KuBaroTCs
MOBOPOTHBIMU KPOHIITEHHAMU 30 B HAKJIOHHOM MOJIOKE€HUH OTHOCUTEBHO BEPTUKANIH, TaK YTO
B 00J1aCTH TIOYBBI OHU OOpAIEeHBI APYT K APYTY, & B HATIPABJICHUN BBEPX Pa3ABUIaAOTCs B popme
OykBbl V. Kpome Toro, BUHA CTPEJOBHAHOCTD JBOWHBIX AMCKOB TYKOBOTO COIIHUKA 8 M KOJEC
14 B pabouem HampaBienun A. HaxnoH kxonec 14 BbI3BaH TeM, 4TO OCH BpameHus 20
OTHOCUTEJIbHO  BEPTHKAJIM U  OCH  BpaumeHuss 306  OTHOCHUTENIBHO  HAIpaBJIEHUS,
NEePIEHINKYIIPHOTO paboyeMy HAIIPaBJIEHHIO A PACIOJIOXKEHbI O ONPEAEICHHBIM YIIIOM. JTO
JaeT CTPEJOBUAHOCTH Kojiec 14 B pabouem HampaBjeHnn A, npudem koneca 14 ¢ xonbuamu 16

BpE3ar0TCA B MOYBY B (hopMe OYKBBI V.

Ha ¢ur. 3 Bugno, uto monepeuHoe ceueHue koser 16 acummerpudno. OOpaineHHbIe K
TYKOBOMY COIIHHUKY 8 BHYTPEHHHE CTOPOHBI KOJel 16 MMEKT MPakTHUYEeCKU BEPTHKAJIbHYIO
MOBEPXHOCTb, HAapy>KHAasl CTOpOHa KoJieny 16, oOpasyromas MOBEPXHOCTh 22, HAKIOHEHA
OTHOCUTENBHO BepTukanu. [losepxnoctu 22 mpenHasHadeHbl sl OTBEICHHs B CTOPOHY MOYBBI,
Nomajaromen Ha kopua 16.
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Kpome Ttoro, y koney 16 cHapyku HMeeTCss NOBEPXHOCTb 38, OKa3bIBAIOIIAs
MOBEPXHOCTHOE J1aBJICHNE Ha NouBy. [loBepxHOCTH 38 nmpeaHa3Ha4deHsbl 1Sl YIUIOTHEHMS TOYBbI
cOOKy OT TYKOBOTrO COIIHHMKAa 8 BO Bpemst nBWkeHus. Kpome Toro, creHku OOpO3aKH,
NpeaBapuTeNIbHO  COPMHUpPOBaHHbIE KoJbLamMu 16, (QOpPMHPYIOTCS W VIUIOTHSEOTCS
nosepxHocTsMU 22. Kpomku Oopo3nkw, TpeaBapUTEIbHO C(POpPMHpPOBAHHBIE KOJbLAMU 16,

MOKa3aHbl INTPUXOBOH JTUHUEH.

Mexny cTeHKamMu OOpPO3IKH AJII CEMSsH, MOKAa3aHHBIMU INTPUXOBOUW JIMHUEH, IITPUX-
MYHKTHUPHON JIMHUEH TMMOKa3aHbl CTEHKH OOpO3AKU IJisi YAOOpEeHHs, BHOCHUMOIO TYKOBBIM
colHUKOM 8. Ha Buae CHU3y XOPOILIO BUIHO, UTO KoJieca 14 UMEIOT He TOJIBKO KPYIHbIE KOJIbLIA
16, HO W JOMONHHUTENbHBIE MEHbINHME KOoJibLa 16a Ha cTopoHe kojyen 14, oOpameHHOW K
IBOMHBIM JHCKaM TYKOBOro comiHuka 8. JlomonHuTesabHbIE KOJbLA 16a mpeaHasHA4yeHbl s
CIBUTAHUS MMOYBBI HAJ BHECEHHBIM YIOOPEHHEM U YIJIOTHEHUS MOYBBI TAKUM 00pa3oM, YTOOBI

CBEPXY MOYKHO OBUIO HauIeKaluM 00pa3oM BHOCUTh CEMEHA.

Ha ¢ur. 4 usobpaskeH TyKOBBIA COIIHHMK 8, TMOKa3aHHBIA Ha ¢ur. 2, ¢ koysecom 14,

UMEIOIITUM CIHIBI B OOKOBOM YaCTH | BBICTYIBI 24 B 0OnacTu kosbua 16.

Ha ¢ur. 5 nzoOpaskeH BUI CHU3Y Ha COYETaHHE TYKOBOTO COINHHUKA 8 U BBICEBAIOIIETO
comHnka 4. 31ech BHIHO, YTO BHYTPEHHHE CTOPOHBI Koyiel] 16 Ha koiecax 14 B obmactu
KPOMOK, MOTPYKAIOIIHUXCST B TOYBY TIIyO:Ke BCEro, pacroJiokeHbl Ha OmHON smHuu 40 ¢
KPOMKaMH JIUCKOB BBICEBAIOIIETO COLTHHUKA 6, MOTPYKAIOIIMMHUCS B MOYBY TyOke Bcero. JInHus
40 mapajutenbHa pabodyemy HampapiieHuto A cesnku 2. Jluaws 40 B JTaHHOM MpHUMeEpe TaKxkKe
0003Ha4YaeT KPOMKY OOpPO3IIKH, B KOTOPYIO BBICEBAIOIIHIA COITHUK 6 BHOCHUT ceMeHa. Kpome Toro
Ha ¢Ur. 5 XOpomo BUAHO, YTO YIJIbl YCTAHOBKH ABOHHBIX JHUCKOB TYKOBBIX COLITHHKOB 8 U
BBICEBAIOLINX COLIHMUKOB O COBMAJAalOT B HANpPABJICHUH, NEPIEHIUKYISIPHOM pabouemy
HaNpPaBJIEHUIO A, a TakK€ OTHOCUTENbHO BepTHKaNIU. TO e OTHOCUTCS K YyIJlaM YCTaHOBKHU

KkoJiec 14 OTHOCHUTENBHO NBOWHBIX JUCKOB BBICEBAIOIIETO COLIHUKA 0.

Ha ¢ur. 6 u 7 nmokasaHsl cOY€TaHUsS TYKOBBIX COIIHUKOB 8 M BBICEBAIOIINX COIIHUKOB
6, KOTOPBbIE MOTYT HaXOAUThCA Ha paMe 4. B nanHOM npumepe K OAHOMY TYKOBOMY COLIHHKY 8
OTHOCSITCS JIBa BBICEBAIOLINX COLIHMKA 6, KOTOpPBIE BHOCAT B IIOYBY CE€MeHa C OOKOBBIM
CMeIeHNeM OTHOCHTENbHO pabouero Hampasienus A. TykoBelli comHuk 8 Qopmupyer
00mbIIyI0 OOPO3IKY U CEMSIH, & OTHOCSIIUECS] K ’TOMY TYKOBOMY COIIHHKY 8 MOCJEAYIOIIHE
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BBICEBAIOLINE COIIHUKA 6 (POPMHUPYIOT OTAEIBHYIO OOPO3JKY, B KOTOPYIO U BHOCST CEMEHa.
Takum o0Opa3oM, ceMeHa He YKJIAJbIBAIOTCS HEMOCPEICTBEHHO Ha yAoOpeHHe, BHECEHHOe
TYKOBBIM COIIHMKOM 8 B mouBy. B wactHoctn Ha ¢ur. 7, rae TYKOBbIE COIIHUKH 8 U
BBICEBAIOIINE COUIHUKH 6 MOKa3aHbl CHHU3Y, BHUJHO, YTO KAaK TYKOBBIE COIIHUKU 8, Tak M
BBICEBAIOLINE COIIHMKH O MOTYT paclojiaraTbCsi € MPOAOJBHBIM CMEIIEHHEeM B pabodyeM
HanpasyieHud A. CeMeHa MOTYyT BHOCUTBLCS B MOYBY BBICEBAIOLMMHU COIIHUKAMU CO CMEIeHHEM

B paboueM HampaBJIeHUU A, TO €CTh 3Ur3aroo0pasHo.

OueBUHO, UTO Ha CesIKe 2 MOKHO YCTaHABJIMBATh HECKOJBKO TYKOBBIX COIIHUKOB 8 U
BBICEBAIOLINX COIIHUKOB 6 DPSIOM JAPYr C APYrOM B IONEPEYHOM HAIpaBJIeHUH U (MIIH) CO
CMEIIEHUEM B MPOJOJBHOM HampasiaeHud. Hanpumep, B HACTOSIIMI MOMEHT MOXKHO 32 OAUH
MPOXOJA CESITKH 2 MOKHO chopmupoBaTh 10 48 GOPO3NIOK M YIOKUTh B HIUX CEMEHA C MOMOIIBIO
COOTBETCTBYIOIINX TYKOBBIX U BBICEBAIOIINX COLIHUKOB, PACMOJIOKEHHBIX PSIAOM APYT C IPYroM

MO0 CO CMELIEHUEM.
H306peTeHI/Ie HE OFpaHI/ILII/IBaeTCﬂ BbIH.IerI/IBeI[eHHbIMI/I HpI/IMepaMI/I OCYU.[GCTBJ'IGHI/UI.

Crnenunanmuct 6e3 Tpy#a CMOXET aJanTHPOBAaTh NPEACTABICHHbIE BAapUAHTBI B KOHKPETHOM

ciy4ae MpUMEHEHUS.
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DOOPMVIJIA N30BPETEHUA

1. Cesunka (2) ¢ pamoit (4), C KOTOpPOHl COEAMHEH, IO MeEHbIIeH Mepe, OIUH
BBICEBAIOIIUN COIIHUK (6) M TYKOBBIH COIIHUK (8), pacroyiokeHHBIH Iepel] BbICEBAIOLIUM
COIIHUKOM (6) B paboyeM HaIrpaBIeHUH, NMPUYEM K BBICEBAIOLIEMY COLIHUKY (6) M TYKOBOMY
COIIHUKY (8) OTHOCHUTCS 1O OHOMY IPUCTIOCOOICHHUIO IS PETYJIUPOBKH IIyOHHB,

OTJINYAIOIIASICS TEM,

YTO, 1O MEHBIIEH Mepe, C OTHON CTOPOHBI TYKOBOTO COIIHUKA (8) COOKY pacmojoKeHO
NPUCTIOCOONIEHNE Il PEryJIMPOBKH TJYOMHBI TakK, YTO B HAMpPABICHHHU, MEPIEHAUKYISIPHOM
pabouemy (A), MO MeHBIIIEH Mepe, MOJOBUHA ero orudaroriei mosepxHoctu (10) mepecekaeTcs ¢
orudaromeil moBepxHOCThIO (12) TykoBOro comHuka (8), a y mpuCocoOIeHUs] peryJiupoBKU
IIyOMHBI MUMEETCs NMPOHMKAMIEe B MOYBY YCTPOHCTBO (POPMHUPOBAHHUS PsiiOB M OOPAaTHOTO
NPUKATBIBAHUS, PACIOJOXKEHHOE CO CMEIIEHHEeM OTHOCHTEIbHO TYKOBOTO COIIHHKA (8) B
HaNPABJICHUH, TNEPNEeHANKYJSipHOM pabodemy HampaeieHHIO (A) Tak, YTO CIEOYIOIIUN

BBICEBAIOIINI COITHUK (6) TOrpy’KaeTcsl B MOYBY B €ro Kouiee, popmupyst O0pO3IKH Mo ceMeHa.

2. Cesnka (2) cornacHo nyHKTY 1 ¢popmyIisl n300peTeHus,
OTJIMYAIOIIASICS TEM,
9TO0 Ha O00eHMX CTOPOHAaX TYKOBOIO COINHHMKA (8) mMeercs NpHUCIOCOOeHHe st

PEryJIMpOBKH IITyOUHBI.

3. Cesanka (2) cornmacHo nyHKTY 1 mu 2 GopmyJibl n3o0pereHus,
OTJIMYAIOIIASICS TEM,
qTO HpI/ICHOCO6JIeHI/I$I AJIA pETYIINPOBKU FJ'IY6I/IHI:;I, OTHOCAIMUECSA K TYKOBOMY COUIHUKY

(8), mpencrasisiroT coboii koneca (14).

4. Ceska (2) corimacHo MyHKTY 3 pOpMyJIbl H300pETEHHs,
OTJINYAIOIIASICSI TEM,

yto Koseca (14) mpencTaBisitoT COOOM LeTbHBIE KOJIeca WIIH KOJIeca CO CITULIAMHU.

5.  Cesuika (2) corimacHO OIHOMY M3 IMyHKTOB 3 WK 4 (OpMYJITbl H300PETEHMS,

OTJIMYAIOINASCS TEM,

YTO Ha BHEIIHEH OKpykHOcTH kojec (14) mmeercs konpuo (16) u3 ycTpoHCTB aus
(dbopMHUpOBaHUs PSIIOB U OOPATHOTO MPUKATHIBAHUS, BBICTYIIAIOIIEE OTHOCUTEIBHO TTOBEPXHOCTH

KOHTaKTa ¢ mouBoii (18) xoneca (14) Hapyxy.
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6.  Cesuika (2) coriacHO OHOMY M3 IMyHKTOB 3 — 5 Gopmybl n3obperenus,
OTJIMYAIOINASICS TEM,
yto ocu BpaueHus (20) xonec (14) HaKIOHEHBI OTHOCUTENBHO pabovyero HarmpaBIeHHS

(A), Tak 4yro B pabouem HampasieHUH (A) BO3HUKAET CTPEIOBUIHOCTD Kojec (14).

7. Cesnka (2) cornacHO MyHKTY 6 (OpMyJIbl U300peTeHUs,

OTJIMYAIOIIASICS TEM,

9To yron HakjoHa koyec (14) orHocuTenbHO pabodero HampaieHus (A)
COOTBETCTBYET YIJIy HAKJIOHA AWCKOB BBICEBAIOLIETO COINHUKA (6) OTHOCHUTENBHO padoyero

HanpasiieHus (A).

8.  Cesuka (2) cornacHo nyHKTY 6 uiu 7 popmysiel n3obperenus,

OTJINHAOIIASICS TEM,

410 ocu Kosiec (14) HaKJIOHEHbI OTHOCHTEIbHO BEPTHKAJM, MPUYEM MPEANOYTUTEIBHO,
4TOOBI yron HakjoHa kojec (14) OTHOCHTENBHO BEPTHKAIN COOTBETCTBOBAJ YIJy HAKJIOHA

IUCKOB BBICEBAIOIIETO COITHUKA (0) OTHOCUTEIFHO BEPTHKAJIH.

9.  Cesuka (2) coryiiacHO OOHOMY W3 HPEABIAYLINX ITyHKTOB,

OTJIMYAIOIIASICS TEM,

4TO mpucrnocobneHne (WM  OPUCTIOCOOJIEHUs]) Ui PEryJHUPOBKH  TJIyOWHBI,
OTHOCSLIEeCS K TYKOBOMY COILIHHMKY (8), MMeeT HaKJIOHEHHYK) OTHOCUTENIbHO HAaIpaBIICHHS

ABVIKEHUS TIOBEPXHOCTH (22) B 00J1aCTH KOHTAKTA C MMOYBOH HA OAHON Min 00enX CTOpOHAXx.

10. Cesuika (2) cOraacHO OTHOMY M3 MPENbITYLIUX MyHKTOB,
OTJIMYAIOIIASICS TEM,
YTO MPHUCTIOCOONIEHH S IJIsi PETYJIHUPOBKU TTyOUHBI, OTHOCSILIHECS K TYKOBOMY COIIHHUKY

(8), UMEIOT B 30HE KOHTAKTA C MOYBOH BBICTYTIHI (24).

11. Ceska (2) cornacHo ogHOMY U3 yHKTOB 5 — 10 hopMyiel n300peTeHus,
OTJIMYAIOIIASCS TEM,
YTO MPUCTIOCOOTEHUsI JUI PEryJUpOBKU TJIIyOWHBI MMEOT aCHUMMETPHUUYHYIO (popmy

MONnepPeYHOro CEUCHU.

12.  Cesuika (2) coriacHO OOHOMY W3 MPEABIAYLINX IyHKTOB,

OTIMYarIIasACsa TEM,



49938 3

YTO, IO MEHbIIE Mepe, OHA KPOMKa OOpaIleHHOH K TYKOBOMY COIIHHKY (8) OOKOBOM
CTOPOHBI MPUCTIOCOOJICHUS ISl PETYJIMPOBKHU Ty OMHBI, TIOTPY>KAIOIIASICS B MIOYBY IIy0Ke BCErO
B paboueM MOJIOKEHUH, U, IO MEHBIIIe Mepe, OJHA U3 KPOMOK JTHUCKOB BBICEBAIOIIErO COIIHUKA
(6), ryOke BCero MOTPy’KAOLIUXCS B IMOYBY, HAXOASTCS HA OAHOW JIMHUM, MapajuIeIbHOU

pabouemy HarpaByieHHIO (A).

13.  Cesuika (2) cOrJIacHO OTHOMY M3 MPENbITYLIUX MyHKTOB,
OTJIMYAIOIIASCS TEM,
YTO TPUCTIOCOOJIEHUS] ISl PEryJUpPOBKUA TIYOHMHBI TIOJHOCTBIO MJIM YaCTHYHO

N3roTaBJIMBAIOTCA U3 MMOJIUMEPHOTO UK 3JIACTOMCPHOI'O MaTEpHralia.

14. Cesuka (2) cOraacHO OTHOMY M3 MPENbITYIIUX MyHKTOB,
OTJINHAOIIASICS TEM,
YTO MPUCTIOCOOJICHHS AJIsl PETYJIUPOBKU TJIyOUHBI CaMU MO ce0e MM BMECTE C TYKOBBIM

COLITHUKOM (8) YCTaHABIUBAIOTCS C BO3MOKHOCTBIO MEPEMEIIEHUST OTHOCUTENIbHO pambl (4).

15. Cesnka (2) cornacHo nyHKTY 14 ¢popmMysiel u300peTeHus,
OTJIMYAIOINASICS TEM,
YTO MEepeMeIleHUs] PUCIIOCOOIeHUN I PeryJIupOBKH TTyOMHbI BBEpX U (WUJIM) BHU3

OrpaHUYNBAKOTCS MEXAaHUYECKUM YIIOpOM (26).

16. Cesuika (2) coriacHo nyHKTY 15 ¢popMyJsibl u300peTeHus,
OTJIMYAOIIASICS TEM,

YTO MEXaHUYECKHH yriop (20) perympyercs rmo BbICOTE.

17. Cesuka (2) cOraacHO OTHOMY M3 TPEABIAYIIUX MyHKTOB,
OTJIMYAIOIIASCS TEM,
9TO MPUCTIOCOONIEHUS] JJIT PEryJUPOBKU TIyOWHBI B  paboueM  MOJIOKEHHU

yIEPKUBAOTCS HA TIOYBE aKKYMYJISITOPOM 3Heprud (28).

18. Cesuka (2) coraacHO OTHOMY M3 MPENbITYIIUX MyHKTOB,
OTJIMYAIOIIASCS TEM,
YTO CHJIbI, MEpefaBaeMble aKKyMyJsTopoM sHepruu (28) Ha mnpucrnocoOseHue s

PETYIMPOBKH IITyOUHBI, MOXKHO PETyJIUPOBAThH C MOMOIIBIO COOTBETCTBYIOLIETO YCTPONUCTBA.
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19. Cesunka (2) cornacHo nyHKTY 18 ¢hopmyiel u3o0pereHus,

OTJIMYAIOINASICS TEM,

YTO PEryJHUPOBOYHOE YCTPOHCTBO UMEET HJIEKTPOHHBIN OJIOK aHaIN3a, COSAMHEHHBIHN C
JaTYNKaMH, U3MEPSIOLINNA TEKYLIYIO0 BBICOTY TYKOBOTO COLIHMKA (8) U (mnn) neicTByroImue Ha
TYKOBbIM COIIHUK (8) CHJIBI, C TIOMOIIBIO MOAXOASAIIEH MPOrpaMMbl  OMNPEAESIOIIUI
peryaupymoue IapaMeTpbl Ha OCHOBAHMM JAaHHBIX JAaTYMKOB U COEAMHEHHBIH C
UCTIOJIHUTENIbHBIMU ~ 3JIEMEHTAMH  PETYJMPOBOYHOTO YCTPOHCTBA, KOTOPBIM MEPEHaroTCs

peryJIupyroLue napaMeTpsbl.

20. Cesuika (2) COMTaCHO OOHOMY M3 MPEIAbIIYLIINX MyHKTOB,

OTJIMYAIOINASCS TEM,

YTO BBICEBAIOLINI COMIHUK (6), COENUHEHHBIH C MPUCIOCOOJIEHNUEM ISl PETYIUPOBKU
ryOuHBI, B pabo4yeM TOJIOKEHUU YIEP>KUBAETCS HAa MOYBE aKKyMyJATOpoM sHepruu (28), a
akkymysATop (28), yaep:KMBAIOLIMIA Ha IOYBE BBICEBAOIUI COMHUK (6), (PYHKIHOHAJIBHO

COEMHEH C aKKyMYJSITOpPOM (28), yIep>KUBAOIIUM Ha MOYBE TYKOBBIN COIIHUK (8).

21. Cesnka (2) cornacHo nyHKTY 20 popmynibl n300peTeHus,
OTJIMYAIOINASICS TEM,
9YTO aKkKymyJsATopel sHepruu (28) TykoBoro (8) u BbiceBaroLIero coumHuka (6)

peryJupyrTcs BMECTe.

22. Cesnka (2) cornacHo ogHOMY U3 MyHKTOB 17 — 21 gopmysibl uzobperenus,
OTJIMYAOILASICSI TEM,
YTO OMH WJIM HECKOJIbKO TYKOBBIX (8) W (M) BBICEBAIOIINX COIIHUKOB (6) MOXKHO

MOHUMATh COOTBETCTBYIOLIIUM aKKyMYJISITOPOM dHepruu (28) Ha OnpeneeHHOM y4acTKe.

23.  Ceska (2) cormacHo OmHOMY U3 yHKTOB 17 — 22 ¢opmyiibl n3odperenus,

OTJINYAIOIIASICSI TEM,

YTO OMH WJIM HECKOJIbKO TYKOBBIX (8) WM (MIM) BBICEBAIOIINX COIIHUKOB (6) MOXKHO
MOJHMMATh COOTBETCTBYIOIIMMHU aKKyMYyJIiTOpamMu sHepruu (28), ecnm cesika (2) HAXOIUTCS B

TPaHCIOPTUPOBOYHOM MOJIOKEHUU.
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(m3menenHas no n.34 PCT)

1. Cesnka (2) ¢ pamoii (4), C KOTOpPOH COEAMHEH, O MeEHbIIeH Mepe, OIUH
BBICEBAIOIINI COLTHHK (6) U TYKOBBIH COIIHUK (8), IPEAnoUTUTENbHO UMEIOIIUi GOopMy THUCKA U
PaCHOJIOKEHHBIH MepeN BBICEBAIOLIMM COIIHUKOM (6) B paboueM HampaBiIeHHH, U MMEFOINUit
OrudarINy0 MOBEpXHOCTDh (12), mpuYeM K BbICEBAIOIIEMY COIIHUKY (6) U TYKOBOMY COIIHHKY
(8) oTHOCHTCS IO OTHOMY TIPUCTIOCOOJICHHUIO JISl PETYJTUPOBKHU TIyOUHBI,

OTJIMYAIOIIASICS TEM,

YTO MPUCTIOCOONIEHHSI ISl PETYJIHPOBKH TITyOHHBI, OTHOCSIIMECS K TYKOBOMY COLIHHKY
(8), mpencraBisiroT coboii ogHO wim Oonee kosec (14), mpudyeMm, O MEHbIIEH Mepe, ¢ OIHOM
CTOPOHBI TYKOBOTO COINHUKA (8) COOKY pacmoyio)KeHO NPUCTIOCOONIEHUE ISl PEeryJIHpPOBKU
rIyOMHBI Tak, YTO B HAINpPAaBICHHH, MEPIEHAMKYJIAPHOM paboueMy (A), mo MeHbIIeH Mepe,
NOJIOBMHA ero orudaromer nosepxHocTH (10) mepecekaercs ¢ orubaromeii moBepxHOCTHIO (12)
TYKOBOTO COIITHHKA (8), a y MPUCIIOCOOIEHNUS PETYIUPOBKH IITyOWHBI UMEETCsI MPOHUKAIOIIEE B
NOYBY YCTPOMCTBO (HOPMHPOBAHHS PSIIOB M OOPATHOTO MPHKATHIBAHHSI, PACIIONIOKEHHOE CO
CMEIlEHHEeM OTHOCHTENIbHO TYKOBOIO COIIHMKA (8) B HampaBlieHWH, MEPIeHAUKYISIPHOM
paboueMy HampaBJieHHIO (A) Tak, 4TO CIEAYIOUINI BBICEBAIOIINMI COIIHUK (6) MOTpy»Kaercs B

NOYBY B €ro Kosee, popmupyst OOpO3AKY MO CEMEHa.

2. Cesnka (2) cormacHo myHKTY | ¢opmyibl u300peTeHus,
OTJINYAIOIIASICS TEM,
9TO0 Ha O00OeMX CTOPOHAX TYKOBOIO COINHHMKA (8) HMeeTcs MNpHUCIOCOOJeHHe st

PEryJIUpOBKH TITyOWHBI.

3. Cesuika (2) cornmacHo nyHKTY 1 mium 2 ¢popmyIibl H300peTeHMs,
OTJINYAIOIIASICSI TEM,

gto Koseca (14) mpenctaBisiroT COOOM LieTbHBIE KOJIECa HIIA KOJIeca CO CITULAMHU.

4.  Cesuika (2) COrTacCHO OJHOMY M3 MPEIbINYIIUX IMyHKTOB,

OTJIMYAIOINASICS TEM,

YTO Ha BHEIIHeH OKpykHOcTHU kojec (14) mmeercs konpuo (16) u3 ycTpoHCTB A
(dbopMHupOBaHUs PsIIOB U OOPATHOTO MPUKATHIBAHMUSA, BBICTYIIAIOIIEE OTHOCUTEIBHO TTOBEPXHOCTH

KOHTakTa ¢ mouBoii (18) xoneca (14) Hapyxy.

3aMEeHSIO NI JIUCT
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5. Cesuika (2) coriacHo OXHOMY M3 MPEAbIIYIIUX IyHKTOB,
OTJIMYAIOINASICS TEM,
yto ocu BpaweHus (20) xonec (14) HaAKJIOHEHbI OTHOCUTENBHO pabOvYero HarpaBJIeHUs

(A), Tak 4yTo B pabouem HampasieHUH (A) BO3HUKAET CTPENIOBUIHOCTD Kojec (14).

6.  Cesuka (2) coryiacHO MyHKTY 5 (opMyJibl H300peTeHus,

OTJIMYAIOIIASICS TEM,

yro yron HakjoHa koyec (14) orHocuTenbHO pabodero HampasieHus (A)
COOTBETCTBYET YIJIy HAKJIOHA AMCKOB BBICEBAIOLIETO COINHUKA (6) OTHOCHTENIBHO pabodero

HanpasJieHus (A).

7.  Cesnka (2) cornacHo nyHKTY S win 6 GopMyJibl H300peTeHus,

OTJINHAOIIASICS TEM,

410 ocu Kosec (14) HaKJIOHEHbI OTHOCHTENbHO BEPTHKAIH, TIPUUEM MPEANOYTUTENBHO,
4ToOBI yron HakjoHa kojec (14) OTHOCHTENIBHO BEPTHUKAIN COOTBETCTBOBAJ YINIy HAKIJIOHA

IUCKOB BBICEBAIOIIETO COITHUKA (0) OTHOCUTEIFHO BEPTHKAJIH.

8.  Cesnka (2) cornacHO OJHOMY U3 MPEABIAYIIHX ITyHKTOB,

OTJIMYAIOIIASCS TEM,

4yro mpucnocobnsenne (WIM  MPUCHOCOONMEHMs) AJST  PEryJIUpOBKH  [ITyOHHBI
OTHOCSIEeCs K TYKOBOMY COIIHHUKY (8), MMeeT HAKJIOHEHHYI OTHOCHTENbHO HAlpaBlIeHUS

ABVIKEHUS TOBEPXHOCTH (22) B 00J1aCTH KOHTAKTA C MMOYBOH HA OAHON Min 00enX CTOpOHaXx.

9.  Cesutka (2) cOrtacHO OIHOMY M3 MPEIbIAYLINX MYHKTOB,
OTJIMYAIOIIASICS TEM,
YTO MPHUCTIOCOONIEH S IJIsi PETYJIHUPOBKU TIyOHHBI, OTHOCSIIMECS K TYKOBOMY COLIHHKY

(8), UMEIOT B 30HE KOHTAKTA C MOYBOH BBICTYTIHI (24).

10. Cesuika (2) corimacHo ofHOMY 13 MyHKTOB 4 — 9 popmyibl n3obpereHus,
OTJINYAIOIIASICS TEM,
YTO MPUCTIOCOONCHUSI I PEryJUPOBKH TJIyOMHBI UMEIOT aCUMMETPHUHYIO (Popmy

MOTIEPEYHOT0 CEYEHUs, KoTopasi GopMupyeT OOPO3AKY MOCEBHOTO JIOXKA.

11. Cesnka (2) coraacHO OXHOMY M3 NMPENbITYLIIUX MTYHKTOB,
OTJINYAIOIIASCS TEM,

3aMEeHSIO NI JIUCT
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YTO, IO MEHbIIE Mepe, OHA KpOMKa OOpaIleHHOH K TYKOBOMY COINHHKY (8) OokoBOM
CTOPOHBI MPUCTIOCOOJICHUS TSI PETYIMPOBKHU TNTyOHHBI, MOTPYSKAIOIIASICS B MTOYBY TIy0OKe BCEro
B paboueM MOJIOKEHUH, U, IO MEHBIIIe Mepe, OJHA U3 KPOMOK JTHUCKOB BBICEBAIOIIErO COIIHUKA
(6), ryOke BCero MOTPY’KAOLIUXCS B IMOYBY, HAXOASTCS HAa OAHOW JIMHUM, TMapajuIeIbHOU

pabouemy HarpaByieHHIO (A).

12.  Cesuika (2) COrJIacHO OHOMY M3 MPENbITYLIUX MyHKTOB,
OTJIMYAIOIIASCS TEM,
YTO TPUCTIOCOOJIEHUS] ISl PEryJUpPOBKUA TIYOHMHBI TIOJHOCTBIO MJIM YaCTHYHO

N3roTaBJIMBAIOTCA U3 MMOJIUMEPHOTO UK 3JIACTOMCPHOI'O MaTEpHralia.

13.  Cesuika (2) coriacHo OXHOMY M3 MPEAbITYIINX MYHKTOB,
OTJINHAOIIASICS TEM,
YTO MPUCTIOCOOJICHHS AJIsl PETYJIUPOBKU TJIyOUHBI CaMU MO ce0e MM BMECTE C TYKOBBIM

COLITHUKOM (8) YCTaHABIUBAIOTCS C BO3MOKHOCTBIO MEPEMEIIEHUST OTHOCUTENIbHO pambl (4).

14.  Cesnka (2) cornmacHo nyHKTY 13 popmynbl n3obperenus,
OTJIMYAIOINASICS TEM,
YTO MEepeMEIeHUs] TPUCIIOCOOTIEHUN I PeryJIUpOBKH TTTyOMHbI BBEpX U (WJIM) BHU3

OrpaHUYNBAKOTCS MEXAaHUYECKUM YIIOpOM (26).

15. Cesuka (2) cornacHo nyHKTy 14 popmynbl nzobperenus,
OTJIMYAOIIASICS TEM,

YTO MEXaHUYECKHI yrop (26) peryampyercs mo BbICOTE.

16. Cesuika (2) cOraacHO OTHOMY M3 MPENbITYIIUX MyHKTOB,
OTJIMYAIOIIASCS TEM,
9TO MPUCTIOCOONIEHUS] JJIT PEryJUPOBKU TIyOWHBI B  paboueM  MOJIOKEHHU

yIEPKUBAOTCS HA TIOYBE aKKYMYJISITOPOM 3Heprud (28).

17. Cesnka (2) cornacHo nyHKTY 16 popmynbl nzobperenus,
OTJIMYAIOINASCS TEM,
YTO CHJIBL, NEpeaBaeMble aKKyMyJATOPOM SHepruu (28) Ha mpucnocoOneHue aus

PETYIMPOBKH IITyOUHBI, MOXKHO PETyJIUPOBAThH C MOMOIIBIO COOTBETCTBYIOLIETO YCTPONUCTBA.

3aMEeHSIO NI JIUCT
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18. Cesuka (2) cornmacHo nyHKTY 17 popmynbl n3obperenus,

OTJIMYAIOINASICS TEM,

YTO PEryJHUPOBOUYHOE YCTPOHCTBO MMEET SJICKTPOHHBIN OJIOK aHan3a, COeAMHEHHBIN C
JaTYNKaMH, U3MEPSIOLINNA TEKYLIYIO0 BBICOTY TYKOBOTO COLIHMKA (8) U (mnn) neicTByroImue Ha
TYKOBbIM COIIHUK (8) CHJIBI, C TIOMOIIBIO MOAXOASAIIEH MPOrpaMMbl  OMNPEAESIOIIUI
peryiaupymole InapaMeTpbl Ha OCHOBAHMM JAaHHBIX JAaTYUKOB U COEAMHEHHBIH C
UCTIOJIHUTENIbHBIMU ~ 3JIEMEHTAMH  PETYJMPOBOYHOTO  YCTPOKHCTBA, KOTOPBIM MEPEHarTCs

peryJIupyroLue napaMeTpsbl.

19. Cesuika (2) coOriacHO OOHOMY M3 MPEABIAYIIUX MyHKTOB 16-18,

OTJIMYAIOINASCS TEM,

YTO BBICEBAIOLINI COMIHUK (6), COENUHEHHBIH C MPUCIOCOOJIEHNUEM ISl PETYIUPOBKU
ryOuHBI, B pabo4yeM TOJIOKEHUU YIEP>KUBAETCS HAa MOYBE aKKyMyJATOpoM sHepruu (28), a
akkymysATop (28), yaep:KMBAIOLIMIA Ha IOYBE BBICEBAOIUI COMHUK (6), (PYHKIHOHAJIBHO

COEMHEH C aKKyMYJSITOpPOM (28), yIep>KUBAOIIUM Ha MOYBE TYKOBBIN COIIHUK (8).

20. Cesnka (2) cornmacHo nyHKTY 19 popmynbl nzobperenus,
OTJIMYAIOINASICS TEM,
9YTO aKkKymyJsATopel sHepruu (28) TykoBoro (8) u BbiceBaroLIero coumHuka (6)

BBITIOJIHEHBI C BO3BMOKHOCTBIO PETYJIMPOBaAHNsA BMECTC.

21. Cesnka (2) cornacHo OmHOMY U3 MyHKTOB 16 — 20 ¢opmysibl n3odpeTeHus,

OTJIMYAOILASICSI TEM,

YTO OJIWUH WM HECKOJNBKO TYKOBBIX (8) W (WJM) BBICEBAIOIIUX COLIHUKOB (6)
BBINTOJIHEHBI ¢ BO3MOXXHOCTBIO MOJIBEMA COOTBETCTBYIOLIUM aKKyMYJSITOPOM sHepruu (28) Ha

OMpPEACIICHHOM y4aCTKeE.

22. Cesnka (2) cormacHO ogHOMY U3 MyHKTOB 16 — 21 ¢gopmynbl n3obperenus,

OTJINYAIOIIASICSI TEM,

YTO OAMH WJIM HECKOJIbKO TYKOBBIX (8) W (MIM) BBICEBAIOIINX COIIHUKOB (6) MOXKHO
MOJHMMATh COOTBETCTBYIOIIMMHU aKKyMYyJIATOpamMu sHepruu (28), ecnm ceska (2) HAXOIUTCS B

TPaHCIOPTUPOBOYHOM IOJIOKEHUU.

3aMEeHSIO NI JIUCT
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