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PENbCOLWNN®OBANIbHAA MALLUMHA M CMOCOB LWIN®OBAHUA PEJNILCOB
XKEJIEBHOOOPOXHOIO MNMYTU

Copepxanve 3anBkm Ha nateHT 'epmarHmm DE 10 2021 204 878.1
BKJTHOMEHO B HACTOSILLYHO 3asBKY NOCPEACTBOM CCbIfKU.

N306peTeHmne OTHOCUTCS K penbcoLLnmMgoBansHOM MallnHe 1 cnocoby
LLUNMEOBaHNA PENbCOB XENE3HOAOPOXKHOIO NyTy.

N3BecTHa penbcowwnmdoBansHaa mawmnHa, packpbitas B CN 106192630 A.
3OTa penbconmoBanbHas MallmMHa COLEPXKUT pamy, Ha KOTOPOW C
BO3MOXHOCTbLHO BpaLLEHNA yCTaHOBMNEHbI HanpaBnsaoLwmMe ponnkm Ans
nepemMeLLeHnsa penbcownmMdoBansHOM MallMHbl MO penbcam Bpy4Hyto. Ang
NO3MLMOHMPOBaHMS LUNNGOBanbLHOrO yana penscownmdoBansHas MallmHa
cHabxeHa nepBbIMM NOMEPEeYHbIMU canaskamm, KOTopble pacrnonoXeHbl Ha pame C
BO3MOXXHOCTbLHO NEepeMELLEHNS B NONEPEYHOM HanpaBrieHNn OTHOCUTENBHO
NPOAOMNBHOMO HanpaeBneHs penbca, U BTOPbIMU NONEPEYHbIMIU canaskami,
KOTOpble pacnonoXeHbl Ha NepBbIX MONEPEeYHbIX canaskax C BO3MOXHOCTbIO
nepemMeLLaTbCca B NONepeYHoM HanpasneHm OTHOCUTENBHO NPOAOSIbHOMO
HanpasneHnsa penbca. LLnudoBaneHbIN y3en pacnonoXeH Ha BTOPbIX NOMNepeyHbIX
canaskax C BO3MOXHOCTbH peryrMpoBKn MO BbICOTE.

Llenb n3obpeTeHns COCTOUT B CO34aHUN PenbCoLLMAOBansHOM MallUWHBbI,
obecneumBaroLLEN NPOCTOE, TOMHOE, HAaaexXHoe 1 yaobHoe ansa oneparopa
NpoMNMpoBaHne penbca 1 yaaneHme C Hero 3ayceHLeB.

OTa uenb 4OCTUraeTcs co3gaHmeM penbcoLnmdoBansHON MallvHBbI,
NMEIoLLEN Npu3Hakm N. 1 popmynbl n3obpeteHnsa. bnarogaps ToMy 4TO OAVH U3
LWnMdoBarnbHbIX Y3N0B B3anMO3aMeHseMbIM 0Opa3oM pacrnonoXeH Ha
nonepeYHbIX canaskax, NepBbIn LWNNGOBanbHbLIA y3en, KOTOPbIA NpeaHasHa4YeH
ANA NpodUNMPOBaHNA penbCca, MOXHO NErko 3aMeHUTb BTOPbIM LUNMGOBanbHbIM
Y3r10M, KOTOPbIN NpeaHa3HadeH anga yaaneHnsa 3ayCeHueB C penbca, 1 HaoboporT.
B3anmoszameHAaeMoCTb 03Ha4aeT, YTo YNOMSHYTbIN NO MEHbLUEW MEPE OAUH U3
3TUX WNMdoBanbHbIX Y3r0B TPaHCMOPTUPYIOT K penbCy, nognexawiemy
LLUNMEOBaHNIO, OTAENBHO OT OCTanbHOW YacTu penbcoLnmMdoBansHOM MallvHbI,
NpoCTbIM 06pa3om. B 3aBMCMMOCTU OT xenaemou wnmdosansHoM 06paboTkm

penbcoLnmMdoBanbHas MaluMHa MOXeT paboTaTk C NepBbIM LM OBabHbIM
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y3r0oM n/unun co BTOpPbIM LM oBanbHbIM y3nom. C 3TOW Lenbto nepsbiv
LUNMdoBarbHbIV Y3en MOXHO NEerko 3aMeHUTb BTOPbIM LWNNGOBanbHbIM Y3rIOM U
HaoBbopoT.

LLInndoBanbHbIA y3en CbeMHbIM 00Pa3oM NPUKPENIEH K HAaNpaBnsoLEN
pame, NPeAnoYTUTENBHO K AepXKaTento WNngoBanbHOro yana, pacrnonoXeHHOMY
Ha HanpaBnAawLen pame. Hanpaensawowasn pama pacnonoxeHa Ha nonepeyHbIx
canaskax C BO3MOXHOCTbLHO NOBOpOTA.

Pama malumHbl nepemeltaema B NpOAONbHOM HanpaBneHUy C NMOMOLLbHO
HanpaBnNAOLLMX POSIMKOB BPY4HY0. [MpoaoneHOe HanpaBneHne COOTBETCTBYET
NPOAOMNBHOMY HanpasneHuo peneca. lNonepeyHoe HanpaBneHne NPOXoauT
NonepeYHo, B YaCTHOCTU, NEPNEHAVKYNAPHO NPOAONBHOMY HanpasneHuto. [ns
nepemMeLLeHMa NonepeyHbIe canaskm cogepXar HanpasnsaroLwme PonKN.
HanpasnstoLwpme ponukm nonepeyHbIx canasok NpeanoyTUTENbLHO PacrnonoXeHb!
Ha pacCcTosHWUM Apyr OT Apyra B BEpTUKanbHOM HanpasneHuu. B pesynerarte no
MEHbLLEN MEPE OANH NEPBbIA HANPaBNAOLLMA POSUK YIMPAETCA B BEPXHIOHO
CTOPOHY paMbl MalUMHbI, @ N0 MEHbLUEN MEPE OANH BTOPOM HaNpaBnsaoLLMA POSUK
YyNUPaeTCs B HWPKHIOK CTOPOHY pambl MalLMHbI. Takmm obpasom, pama MaLlunHb!
NPOXOAUT MeXAy HanpasnsaroLWLMMK POFUKaMK, €CIU CMOTPETL B BEPTUKATbHOM
HanpasneHun. BepTukaneHoe HanpaeneHue NpoxXoanT NOrnepeyHo, B YaCTHOCTY,
nepneHanKynspHO NPOAOSNIbHOMY HaNpPaBieHNIO N NONEPEYHOMY HanpPaBreHMHO.

LLinndpoBanbHbIM y3en COaepXUT COOTBETCTBYOLLMIA NPUBOL ANS
npuBeaeHna ero B gencrene. LLnndosanbHbIn y3en npyvBoguM BO BpaLleHMe
BOKPYI OCY BpaLLEeHMs C MOMOLLbEO COOTBETCTBYHOLEro npueoga. LnndosansHbiv
y3€n MOXET NpeacTaBnsaTbe cobon, Hanpumep, YalieodbpasHbin LWNNMgoBanbHbIN
Kpyr w/vnm wnundosanbHbIi Kpyr. MNpreog WnmndoBansHOro yana CoaepXuT
ABUratenb BHYTPEHHErO CropaHna U/Mnn snekTpoaBuraTens.

PenbcownugosansHasa mawuvHa rno n. 2 oopmyrbl n3obpereHns
obecneymBaeT NPoOCToe, TOMHOE, HaAEeXHOe 1 yaobHOoe ANnga onepaTtopa
npodunmMpoBaHne penbca 1 yaaneHue C Hero 3ayceHueB. bnarogaps ToMy 4to
LWnmMdoBarnbHbIE Y3rbl ABNAKOTCH B3aUMO3aMEHAEMbIM U K&XKAbIA U3 HUX
yCTaHOBIEH C ABYX CTOPOH Ha MonepeyYHbIx canaskax, obecnedyeHa npocrora

MCMONb30BaHMsA NEPBOro WM OoBanbHOro y3na Ans NpohunMpoBaHns penbca
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n/mnn BTOPOro LnmndoBarnbHOro yana Ana yganeHua sayceHueB C penbca. ToT unm
ApYyrov WwnudoBarnbHbIA y3en yCTaHOBMNEH Ha NPOTUBOMONOXHbBIX CTOPOHAX
nonepeyHbIX canasok, B YaCTHOCTU, B NPOAOSNIbHOM HarnpasneHnn. Takum
obpasom, Kaxabln WM OBanbHbLIW Y3ern pacnonoXeH Mexgy OnopHbIMMU TOUYKaMM.
ToT nnn gpyron WnmMdoBanbHbIN y3en pacnonoXeH Mexay ABYMS ONOPHbIMMU
TOYKaMn, pasHECEHHbIMU B NPOAOSIbHOM HanpasneHun. ToT nnn apyrom
LWNMdoBanbHbIV Y3€n pacnonoXeH Ha HanpaensatoLwen pame, Kotopas
yCTaHOBIEHA Ha NonNepeYHbIX canaskax NocpenCTBOM ABYX ONMOPHO-MOBOPOTHbIX
YCTPOUCTB. OTU ONOPHO-NOBOPOTHbIE YCTPONCTBA PasHECEHBLI B MPOAONbHOM
HanpasneHun. TOT unu Apyron WnngoBanbHbIA y3en pacnonoXeH B NPo40NIbHOM
HanpaBneHnn Mexay ABYMSA ONOPHO-NOBOPOTHBIMW YCTPOUCTBaMU. Tak Kak
LWNMdoBarnbHbIW Y3€n YCTaHOBIEH C ABYX CTOPOH, OH CTabunbHO HanpaeBnseTcs
BO BPEMS COOTBETCTBYIOLLEN LN OBaNbHOWM 00paboTkM, Tak YTO BO3MOXHO
TOYHOE U HagexXHoe NpodunNMpoBaHne pensca n yaaneHne ¢ Hero 3ayceHLes.
Bnarogaps ABYCTOPOHHEMY KPEMNNeHUo CUbl, BO3HMKarOLMe BO BPEMS
LWNMdOBaHNA, NepeaaroTCca Unu pacnpenenaroTca No CyLWweCcTBy paBHOMEPHO Ha
nonepeyHble canaskm n paMmy MallrHbl, YTO NO3BONAET U3bexaTtb BOonbLION
AedopmManmm 1 CBA3aHHOMO C 3TUM M3HOCa PenbCoLNMdoBansHON MaLlnHbI.
Yeunusa n Bubpauum, BO3HMKaoLWMe Npy WNndoBaHUM 1 nepejaroLmecs Ha
nonepeyvHble canaskm n pamy MallvHbl, NEerko N HagAeXHO NornoLwaroTcs
penbcoLnMdoBansHOM MalLMHOW 3a CHET ABYXCTOPOHHENO KPEnneHus
COOTBETCTBYHOLLEro LWNnoBanbHOro yana, énarogaps 4emy
penbcownmMdoBansHas MallnHa MMEET BbICOKUIM YPOBEHL KOMAOpTa B
aKcnnyaraumu.

PenbcownudgosansHasa mawwuvHa rno n. 3 dopmynbl n3obpereHns
obecneymBaeT NPOCToe, TOMHOE, HaAEeXHOe 1 yaobHOoe ANnga onepartopa
npodunmMpoBaHne penbca 1 yaaneHue C Hero 3ayceHuen. B yactHocTw,
ObICTPOCMEHHOE YCTPOMUCTBO 0BecneunBaeT B3anMMO3amMeEHSEMOCTb
LWNMdoBarnbHbIX Y3M10B C FTEOMETPUYECKUM 3aMbIKaHWEM /WK PUKLNOHHBIM
cuennenvem. NpeanoyTnTensHo, penbcownmd oBanbHas MalluvHa COAEPXUT
Aepxarens WnMdoBansHOro yana ¢ no MeHbLEen Mepe O4HUM HECYLLM

SNeMeHTOM, B3anmmMo3aMeHdeM0o coeanHAeMbIM C TEM UK APYTUM
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LWnmMdoBarbHbIM Y3110M Yepes ObICTPOCMEHHOE YCTPOUCTBO. bbICTpOoCMeHHoe
YCTPOUCTBO NPeanoYTUTENBbHO COAEPXKMUT NepBble ObICTPOCMEHHbIE 3NEMEHTbLI U
CBSA3@HHbIE C HUMW BTOPbIE BbICTPOCMEHHbIE 31IEMEHTbI, KOTOPbIe MOryT BbIThb
pasbeMHbIM 06pa3om cCoegmHEHbI APYr C APYrOM C reOMETPUYECKMM 3aMblKaHNEM
n/mnn ¢ PPUKLMOHHBIM CLEMNEHNEM. BbICTPOCMEHHOE YCTPONCTBO obecneunBaeT
NPOCTYHO M yAOOHYI0 4NA oneparopa 3ameHy O4HOro LWMdOoBanbHOro yana Ha
APYron.

PenbcownugosansHasa mawwuvHa rno n. 4 dopmynbl n3obpereHns
obecneymBaeT NpPoOCToe, TOMHOE, HafEeXHOe 1 yaobHoe Anga onepartopa
NpoUNMpoBaHne penbca 1 yaaneHue C Hero 3ayceHueB. YNOMSHYTbIN No
MEHbLUEN MEPE OAWNH NEPBbIN BbICTPOCMEHHbBIN 3NIEMEHT PACMONIOXKEH HA O4HOM
HeCyLLEeM 3MNeMeHTe KaxAoro gepxarens wnmdgosansHoro yana. Ha kaxgom
LWNMdoBarnbHOM y3ne pacrnosiokeH no MeHbLUeW Mepe OAWH CBA3AHHBIN C HUM
BTOPOW BbICTPOCMEHHBIN 3rneMeHT. COOTBETCTBYOLLMN LLNNGOBarbHbIA y3en
pacnonoXeH Mexay ABYMSA BTOPbIMU BbICTPOCMEHHBIMU 3fIEMEHTaMM, TaK YTO
LWnMdoBarnbHbIW y3en B3aMMo3amMeHaeMbIM 00pas3oM KPenuUTCS U MOHTUPYETCS
C ABYX CTOPOH Ha Aepxarene wnudgosanbHoro yana. [NpegnoytutensHo, Kaxabiv
nepBbIv ObICTPOCMEHHbIN 3NEMEHT U CBA3AHHBIN C HUM BTOPOU ObICTPOCMEHHbILIN
3NeMeHT 0BpasyroT NMMHEWHYHO HanpaensaoLWwyro. 3Ta NMHeHas HanpaensawoLas
NPOXOAMUT MONEepPEeYHO, NPEANOUTUTENBHO, NEPNEHAVKYAPHO NNOCKOCTH,
onpeaenseMon HanpaensawoLwen pamon. Kaxabin nepebin ObICTPOCMEHHbIN
3MNEMEHT, NPeANOYTUTENBHO, C COOTBETCTBYHOLLMM BTOPbIM BbICTPOCMEHHbBIM
3NEMEHTOM 0BpasyoT NIMHENHYIO HaNPaBNAOLLYHO, UMEIOLLYIO B MONEPEYHOM
ceveHn opMy NacToOUKMHOMO XBOCTA.

MpeanoyTuTensHoO, ObICTPOCMEHHOE YCTPOWUCTBO COAEPKUT ABa NEPBbLIX
ObICTPOCMEHHbIX 3f1EMEHTa N ABa COOTBETCTBYHOLLMX BTOPbIX ObICTPOCMEHHbIX
3MNeMeHTa ANA Kaxaoro wnmdosBansHoro yana. Tot unu gpyron WwnudoBarnbHbINA
y3€er pacrnonoXxeH Mexay ABYMS BTOPbIMU ObICTPOCMEHHBIMW SfIEMEHTaMM B
NpoaonbLHOM HanpaeneHun. [NepBbi BbICTPOCMEHHbIN 3NEMEHT (OPMUPYET
NIMHEVHYIO HanpaeBnsoLLy C COOTBETCTBYHOLLMM BTOPbIM ObICTPOCMEHHBIM
anemMeHToM. TOT unun gpyron WnngoBanbHbIA y3en pacrnonoXeH Mexay AByMS

NMHENHBIMM HaNPaBnSALWMMK B MPOLAONBEHOM HanpaeneHuu.
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PenbcownungoBansHaa mawuvHa rno n. 5 oopmynbel n3obpereHna
obecneymBaeT NPOCToe, TOYHOE, HaAEeXHOe 1 yaobHoe Anga onepartopa
npodunmMpoBaHne penbca 1 yaaneHue c Hero 3ayceHues. [peanoyTuTensHo,
nepBbIi BbICTPOCMEHHbIN 3NEMEHT U/MN BTOPOWN ObICTPOCMEHHbBIV 3NEMEHT
MOXHO NepemeLlatb ¢ NOMOLLBIO MO MEHbLIEN MepPEe OLHOrO UCMOMHUTENBHOIO
anemMeHTa. YNOMSAHyTbIM MO MEHbLUEN Mepe OAMH UCMNOMHUTENBHBLIV SNIEMEHT
BbINOSIHEH, HANPUMEP, B BUAE NOBOPOTHOrO pbivara. MNMpmBeaeHnem B fencrane
YNOMSHYTOrO N0 MEHbLUEN MEPE OAHOMO UCMOMNHUTENBHOIO 3IEMEHTa NePBbIN
ObICTPOCMEHHBIN SNTIEMEHT N CBA3aHHbINM C HAM BTOPOWN BbICTPOCMEHHLI 3NIEMEHT
3aXMMaroTCs, B YaCTHOCTU, C FrEOMETPUYECKUM 3aMblKaHWEM W/ C
PPUKLUMOHHBIM cuennermeM. MpeanodTuTensHO, MCNONHUTENBHBIV 3NEMEHT
Ha3Ha4YaeTCcs KaxaoMy nepBoMy DbICTPOCMEHHOMY 3IEMEHTY UMW KEXLOMY
CBA3aHHOMY BTOPOMY ObICTPOCMEHHOMY 3f1EMEHTY. YNOMAHYThIV MO MEHbLLEN
MEpPE OA4MH UCMONHUTENBHbBIN 3NeMeHT obecneumBaeT NPOCTYHO U YA00HYH ANS
onepatopa BrnoKMPOBKY UMK 3aXKMM N 0CBODOXAEHNE DbICTPOCMEHHOMO
YyCTPOMCTBa ANA KPENEHNA 1 3aMeHbl TOro NN APYroro WnmMdoBansHOro yana.
MpennoytnTensHO, NepBbIv BbICTPOCMEHHBIW 3NEMEHT N CBA3AHHbLIA C HUM BTOPOM
ObICTPOCMEHHBIN 3rEMEHT 0BpasyoT NMMHENHYO HanpaBnaroLyro. Kaxgon
NIMHEVHOWN HanpaBnsatoLLEN NPEeANOYTUTENBHO COOTBETCTBYET UCMIONHUTENBHbIN
SMEMEHT.

PenbcownundgosanbHasa mawmvHa rno n. 6 dopmynbl n3obpereHns
obecneymBaeT NpPoOCToe, TOMHOE, HafEeXHOe 1 yaobHOoe Ana onepartopa
NpoUNMpoOBaHne penbca 1 yaaneHue C Hero 3ayceHueB. YnomsHyTas no
MEHbLUEN MEPE OAHA NUHENHAasA HanpaensoLwasa obecneyumBaeT, C O4HON CTOPOHbI,
TOYHOE U HaAEXHOE KpenneHne COOTBETCTBYHOLLErO LWNNgOoBansHOro yana, a ¢
LAPYrov CTOPOHbI, MPOCTYHO U YAOOHY0 3aMeHy 3TOro LWnMdoBansHOro yana.
MpeanoytTnuTensHO, NEpPBbIN BbICTPOCMEHHBIW 3NEMEHT U CBA3AHHbLIA C HUM BTOPOM
ObICTPOCMEHHBIN 3NEMEHT BbICTPOCMEHHOIO YCTPOUCTBA 06PasyHoT MO MEHbLLUEN
Mepe OfHY NUHEWHYHO HanpaenaLyo. beICTPOCMEHHOE YCTPOUCTBO COAEPXKUT
nepBble BbICTPOCMEHHbIE 3MEMEHTbI U CBA3AHHbIE C HUMW BTOPbIE
ObICTPOCMEHHBIE SNEMEHTBI, KaXXabIA M3 KOTOPbIX 00pasyeT OaHY NMMHENHYHO

HanpaenstoLwyo. Ta unu gpyras nMHenHas HanpaensoLas NPOXOAUT NONePeYHo,
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NPEeAnOYTUTENBHO, NEPNEHANKYNAPHO NOCKOCTUY, OnpeaensaeMon HanpasnaoLLen
pamon. YNnomMsHyTas no MeHbLUen Mepe ofHa NHenHasa HanpasnaroLwas
obpasoBaHa BbICTPOCMEHHbIM 3NTEMEHTOM, BbIMONHEHHbIM B BUAE KaHaBKW, U
ObICTPOCMEHHBLIM 311IEMEHTOM, BbINOMHEHHBIM B BUAE BbICTYNa. YNOMsHyTas no
MEHbLLEN MEpe oaHa NUHENHan HanpaBnALas BbINOMHEHa, Hanpumep, ¢
nonepeyvHbIM CEYEHNEM B BMAE NACTOYKMHA xBocTa. lNMpegnoytutensHo,
ObICTPOCMEHHOE YCTPOUCTBO MMEET ABE NMMHENHbIE Hanpasnsawowme. ToT unm
APYrov WnudoBarsnbHbIA y3en pacnosnoXeH B NPOAONbHOM HanpasneHnn, B
YaCTHOCTW, MEXAY ABYMS NIMHENHBIMW HANPaBNAOLWMMA. TOT UK pyron
LWnmMdoBanbHbIV y3en NpeanoyYTUTENBHO YCTaHOBMEH C ABYX CTOPOH C MOMOLLbHO
ABYX NMNHENHbIX HAaNpPaBnAoLLMX.

PenbcownngosansHasa mawmHa no n. 7 gopmyrbl nsobpereHmne
obecneymBaeT NPOCToe, TOMHOE, HaAEeXHOe 1 yaobHoe Ansa oneparopa
npodunmMpoBaHne penbca 1 yaaneHue ¢ Hero 3ayceHueB. Hanpasnaowas pama
pacnonoXeHa Ha 3aMKHYTOM pame NornepeYHbIX canasok, Tak YTo HanpasnsaoLas
pama AOMNONHUTENbHO NPUAAET XKECTKOCTb pamMe MonepeYHbIX canasok.
Hanpaensaowas pama no3sonseT pacnonoXutbe TOT MW APYron WM oBarbHbIV
y3en Takmm obpasom, YToBbl OH MO MOBOpaYMBaTbLCHA BOKPYr OCY MOBOpOTa U/nnm
NVHENHO perynnpoBaTtbCsa B BEpTUKaNbHOM HanpaeneHun. Hanpaensowas pama
NPEeANOYTUTENBHO YCTAHOBNEHA Ha pamMe NOoMNepPeYHbIX Canasok C BO3MOXHOCTBH)
nosopoTta. Ocb NOBOPOTa NPOXOANT NapannensHO NPOAONEHOMY HanpaBneHWUHO.
MpeanoYtTUTENEHO, HaNpPaBnaLWan pama nosopadMBaemMa no MeHbLUEN Mepe Ha
60°, B 4YaCTHOCTM NO MeHbLLEN Mepe Ha 90° 1, B YaCTHOCTM, NO MEHBLLLUEN MEPE Ha
120° Bokpyr ocu nosopoTa. [NpeanodTnTensHO, HanpaenaLas pama
yCTaHOBMEHA C NOMOLLBIO ABYX YNOPHO-MOBOPOTHLIX YCTPOUCTB HA MONEpPEeYHbIX
canaskax, B YaCTHOCTW Ha 3aMKHYTOM pame MornepeyHbIX canasok.
Hanpasnsatowan pama CoaepXuT ABa HanpaBnsroWmMX 3NeMeHTa, yCTaHOBMNEHHbIX
C BO3MOXHOCTbIO MOBOPOTa Ha PacCTOSHUM APYr OT Apyra B NPOAONbHOM
HanpaBneHUn Ha 3aMKHYTOM pame nonepeyHbIx canasok. Hanpasnawowme
3MNEMEHTbI COEAMHEHBI APYr C APYTOM C MOMOLLBIO COEAUHUTENBHOMO 3rieMeHTa.
Hanpaengatowasa pama npegnoytutensHo nmeet U-obpasHyto dopmy. TOT mnu

APYron LWnudoBarnbHbIA y3en pacnoioXeH C ABYX CTOPOH HanpaeBnsoLWeEN pambl.
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OTOT WnndoBarnbHbIW y3ern NpeanoyTUTENbHO yYCTaHoBNEH Ha HOxKax U-obpasHoun
HanpasnawLwen pambl. OH pacnonoXeH BO BHYTPEHHEM NPOCTPaHCTBE,
orpaHnyeHHom U-obpasHon HanpaBnstoLen pamon.

PenbcownundgosanbHasa mawuvHa rno n. 8 dopmynbl n3obpereHns
obecneymBaeT NPOCToe, TOYHOE, HafeXHoe 1 yaobHoe Ana onepaTtopa
NpodmnmMpoBaHne penbca 1 yaaneHue ¢ Hero 3ayceHueB. Hanpasnsatowas pama
onpefensieT NNOCKOCTb. ATa NIOCKOCTL NpocTupaetca no U-obpasHomn
HanpaenawLen pame. Hanpasnaowan pama v onpegenaemas eto nnocKoCTb
MOTyT NOBOpaYMBaTbCA BOKPYr OCK NOBOPOTA. YNOMSAHYTasA N0 MEHbLUEN Mepe
ofHa NHeNHasa HanpaBnaLWwas, NPeLnoYTUTENBHO COOTBETCTBEHHAS NMHENHASNA
HanpaenAwLLas, NPOXoANT NONEPEYHO, B YaCTHOCTW, NEPNEHANKYNSPHO
ynoMsHyTOM nnockocTu. MpeanoytmutensHo, ObICTPOCMEHHOE YCTPOWUCTBO
COAEPXKMUT ABE NMHEWHbIE HAaNpPaBNALLME, PaCnONOKEHHbIE HA HOXXKaxX
U-ob6pasHon HanpaBnarLwen pambl. ITO NO3BOMSET NErko CHAMaThL C
HanpaBnALLEN paMbl U 3aMEHATb LWNMGOBanbHbIN y3ern.

PenbcownudgoBansHaa mawuvHa rno n. 9 oopmyrnbl n3obpeteHna
obecneymBaeT NPOCToe, TOYHOE, HafexXHoe 1 yaobHoe Ansa oneparopa
npodunMpoBaHne penbca 1 yaaneHue ¢ Hero 3ayceHues. brnarogaps Hanuumo
3aMKHYTOW pamMbl NOMNEPEYHbIE Canasky Ype3BblHanHO CTabunbHbl, TaK YTO MOXHO
NEerko, HaAEeXHO N TOYHO MO3ULMOHMPOBATL PACNONOXEHHbIA Ha HUX
LWnugosanbHbIA y3en. Pama nonepeyHbix canasok obpasyeT 3aMKHYTbIN
KOnbLEBOW kopryc. Pama nonepeyHbix canasok COAEPXKUT NpoxoasLime B
NoNepeYHOM HanpasneHUN NONeEPEYHbIE SNEMEHTLI, KOTOPblEe COeAVHEHbI C
NPOXOAALLMMM B NPOAOSIEHOM HanpasneHUM NPOAONbHBIMU 3NEMEHTaMM.
[MonepeyHbIMK canaskamm OrpaHMYeHO HEKOTOPOE NPOCTPaHCTBO.
LLinndosanbHbIM y3en, eCnn CMOTPETL B NPOEKLMM B BEPTUKANBHOM
HanpaBneHnn, PpacrnonoXeH, No MeHbLLEN Mepe YaCTUYHO, B STOM BHYTPEHHEM
npocTpaHcTee. [peanoyTUTENLHO, pamMa NonepeyHbIX canasok MMeeT
NPAMOYronbHYH (OPMY.

PenbcownungosansHasa mawwmHa no n. 10 dopmynbl n3obpereHms
obecneymBaeT NPOCToe, TOMHOE, HaAeXHoe U yaobHoe Anga onepartopa

npocmnmpoBaHre pensca n yaaneHue ¢ Hero 3ayceHues. Ha Buae ceepxy
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LWnmMdoBarbHbIW y3en No MeHbLUeW Mepe YacTUYHO PacrnonOXeH B YNIOMSAHYTOM
BHYTPEHHEM NMPOCTpaHCTBE. 3a CYET 3TOro TOT UNW APYron WndoBanbHbI y3er
YCTOMYMBO 3aKpEnSeH Ha 3aMKHYTOM pame nonepeyHbIX canasok.
MpegnoytTuTensHO, WNNMgOoBanbHbIA y3en yCTaHOBNEH Ha 3aMKHYTON pame
nonepeyvHbIX canasok ¢ NOMOLLbIO HanpaensawLen pamel. bnarogaps
PacnonoXeHUo BO BHYTPEHHEM NPOCTPaHCTBE LWNMGOBanbHbIN y3er yCTaHOBMNEH
Ha nonepeYHbIX canaskax cbanaHcupoBaHHbIM 06pasom.

PenbcownungosansHasa mawwmHa no n. 11 doopmynbsl nsobpereHns
obecneymBaeT NpPoOCToe, TOMHOE, HafEeXHOe 1 yaobHoe Anga onepartopa
npodomnmMpoBaHne penbca 1 yaaneHue C Hero 3aayceHueB. Ha HanpasnsatoLlemn
pame C AByX CTOPOH 3aKpenrieH aepxarens wnudosanbHoro yana. [epxarens
LWNMdoBansHOro yana npeanovTuTensHO MMEET ABa HECYLLMX 3MEMEHTA, KOTOpbIe
YCTaHOBIEHbI M HANPaBNAKTCA C ABYX CTOPOH Ha HanpaBnsawLLen pave, B
YaCTHOCTW, Ha HanpaBNALLMX arnemMeHTax. [epxarens WwnmdoBansHOro yana
COAEPXKUT COEANHUTENBHBLIV 3NIEMEHT, COEANHAIOLLMA HECYLLIME SNIEMEHTbI APYT C
Apyrom. [lepxartens wnudosansHOro yana nveet U-obpasHyro popmy.
MpeanoYTUTENbHO, HECYLLME 3IEMEHTLI M COEANHUTENbHbBIA 3NEMEHT
pacnonoxeHbl U-o6pasHo. B yacTHOCTW, CoeanHUTENBHBIV 3nemMeHT obpalleH K
COEANHUTENBHOMY 3MIEMEHTY HanpasnsaoLwen pambl. Ha coegmHUTenbHbIX
3NEeMEHTax pacronioXXeHO BEPTUKANbHOE NO3ULMOHMPYIOLLEE YCTPOMUCTBO AN
NO3MLMOHMPOBaHNS AepXaTens WiMdoBanbHOro yana unm yCTaHOBNEHHOMO Ha
HeM LWNNOBanbHOro yana B BEPTUKaNbHOM HanpasneHun. YCTPOUCTBO
BEPTUKANBHOIO NO3ULMOHUPOBAHNA COAEPXKUT LLUNUHAENBHBIA Y3€n C HAPE3HbIM
LUNMHAENEM M rankon WNHAENS. HapesHow WnuHaenb YCTaHOBMNEH C
BO3MOXXHOCTbLHO BpaLLEHWS, Hanpumep, Ha COeAVHUTENBHOM 31EMEHTE
HanpaBnALLEN paMbl, a ranka LWNWHAENS 3akpenneHa Ha COeaMHUTENBHOM
3NeMeHTE Aepxarens wnmdgoBansHoro yana. 3a C4HeT NpuBEeAEHUS B AEUNCTBUE
NN BPaLLEHWA HAPE3HOTO LUNWMHAENA AepXaTenb WnngoBanbHOro yana nnm
pPacnonoXeHHbIV Ha HEM LU OBarnbHbIN y3en nepemeLLaroT U NO3ULMOHUPYHOT B
BEPTUKaNbHOM HanpasneHun. B 4actHocTu, aepxatens WnugoBanbHOro yana
YyCTaHOBIEH Ha HanpaBnALLEN paMe C BO3MOXKHOCTLIO NepemMeLLeHnNs B

BePTMKaNbHOM HanpasneHnn.
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PenbcownndgosansHasa mawmHa no . 12 dopmyrbl n3odpeTeHms
obecneymBaeT NPOCToe, TOYHOE, HafeXHoe 1 yaobHOoe Ansa oneparopa
npodunMpoBaHne penbca 1 yaaneHue ¢ Hero 3ayceHues. Hecylyme anemeHTb!
ABNSKOTCA YacCTbiO AepXaTtens wnmdoBanbHOro yana. B yactHocTy, ToT unm
APYron WnmdoBarsnbHbIA y3en pacnonoXeH Ha HECYLLNX SfIEMEHTaX.
MpeanoytTUTENsHO, TOT UK APYron LWNMAOBanbHbLIW Y3En B3auMO3aMeHAEMO
KPENUTCS K ABYM HECyLLMM aremeHTaMm. [peanoyTnTensHo, TOT UK 4pyron
LWNMdoBarnbHbIW Y3€n KPENUTCA K AepKaTento WimMdoBansHOro yana unm K
HECYLLMM 3NeMeHTaM C AByX CTOPOH. LUnndosanbHeIM y3en npeanoyTUTensHo
pacnonoXeH Mexay ABYMSA HECYLMMM snemeHTamu. [epBble ObICTPOCMEHHbIE
3NeMEHTbI DbICTPOCMEHHOIO YCTPOMCTBA KPENSATCH K HECYLLMM SNemMeHTaMm, a
BTOPble ObICTPOCMEHHbIE 3NEMEHTLI KPEMATCA K COOTBETCTBYHOLLEMY
lwnugosansHomy yany. NMNpeanoutTutensHO, WNMGOBanbHbIA Y3€n PacrnoioXeEH B
NPOAOMBHOM HanpasneHUn Mexay ABYMS HECYLLUMMWN SrieMEeHTaMm MM Mexay
ABYMS HanpaensoWyMm SnemMeHTamm.

PenbcownungosansHasa mawwmHa no . 13 doopmynbl n3obpeTeHms
obecneymBaeT NPOCToe, TOYHOE, HafEeXHOe 1 yaobHOe Anga oneparopa
npogunmpoBaHre pensca 1 yaaneHme ¢ Hero 3ayceHues. Nepsbin
LWNMdOBanbHbIN y3en CRyXUT ANA NPpoUnmMpoBaHns penbca n COAEPXUT NPUBOL
LWNMEOBanbHOr0 MHCTPYMEHTA, KOTOPbIW NPUBOAUT BO BpaLleHWe LWnmMdoBasbHbIN
WHCTPYMEHT, BbIMOMHEHHLIV B BUAE YalleobpasHoro WwnngoBanbHoro Kpyra,
BOKPYI NEPBOM OCU BpaLleHns. BTopon wnmudoBanbHbIN y3en, Crnyxawum 4ns
yAaneHus 3ayCeHLEB C penbCca, COAEPKUT NPUBOA, LLUNMEOBANbHOIO MHCTPYMEHTA,
KOTOPbIA NPUBOAUT BO BpaLLeHMe LN oBarnbHbIM MHCTPYMEHT, BbINOMHEHHbLIV B
BMAE LWNMGOBaNbLHOro Kpyra, BOKPYr BTOPOM ocu BpalleHus. Ocm BpaweHns
pacnonoXeHbl NONEPEYHO, B YaCTHOCTUW, NEPNEHANKYNAPHO APYr APYrY, Koraa
LWnMdoBanbHbIE Y3rbl HAXOAATCA B OAMHAKOBbLIX NONOXeHNax. B yactHocTy,
nepBas OCb BpaLLeHUa NPOXoAUT NO CyLLECTBY B BEPTUKANbHOM HanpasnieHnn nnu
napannensHO NIoCKOCTH, 0BpasyeMon HanpaBnAOLWEN paMOn, a Kak BTopas OCb
BpaLLeHNA NPOXOAMUT MO CyLLECTBY B NOMNEPEYHOM HanpasneHnn Unv nonepek
yKasaHHOW NNOCKOCTU. [epBbin WndoBanbHbIN y3ern 1 BTOPOU LWNMGOBanbHbIN

y3en B3anmo3amMeHsieMbl. [1peanoyTuTensHO, NepBbIA WG OBanbHbIN y3en 1
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BTOPOW LWNMEOBarnbHbIV y3er B3anMo3aMeHAEMO KPENSaTCS K AepxaTernto
LwnudosansHoro yana. [ing atoro penscowwnugoBansHaa mawvHa cHabxeHa
BbICTPOCMEHHbBIM YCTPONCTBOM. COOTBETCTBYHOLLMN NPUBOA, LLNNEGOBaNbHOro
WMHCTPYMEHTA COAEPXKUT ABUraTenb BHYTPEHHENO CropanHns n/unm
anekTpoaBuraTerns.

PenbcownungosansHaa mawwuvHa no n. 14 doopmynbsl n3obpeterHmne
obecneymBaeT NpPoOCToe, TOYHOE, HafexHoe 1 yaobHoe Ansa oneparopa
NpomnMpoBaHne penbca 1 yaaneHue ¢ Hero 3ayceHueB. bnarogaps ToMmy 4to
yCTponcTea rpybon 1 TOYHOW YCTaHOBKM B3aMMOAEWCTBYIOT C NONepeYHbIMM
canaskamu, COOTBETCTBYHOLLMN LWNNGOBabHbIA y3en MOXHO NErKo, TOYHO U
Ha4EeXHO NO3MLMOHMPOBATL B MONEPEYHOM HanpaBneHM OTHOCUTENBHO paMbl
MaLUMHbI U, TEM CaMbIM, OTHOCUTENBHO penbca. Takum obpasom, yCTPOUCTBO
rpyboro no3nyMoOHNPOBaHUS U YCTPOMCTBO TOYHOIO NO3ULIMOHUPOBAHNS
B3aMMOAEWCTBYIOT C O4HMMM NonepeYHbIMU canaskamn. bnarogaps Tomy 4To
LWnMdoBarnbHbIW Y3€n pacrnonoXeH Ha nornepeyHbIX canaskax, B pesynsrare
NO3MLMOHMPOBAHMS MOMNEPEYHbIX Cana3ok OH MNO3NLMOHUPYETCA TakxKe B
nonepeYHoOM HarnpasneHun.

[Ans no3nymMoHMpoBaHMS NonepeyHbIX canasok yCTPOMUCTBO rpyboro
MNO3NLNOHMPOBaHUA 1 YCTPOWUCTBO TOYHOMO NMO3ULIMOHUPOBaHNSA MOTYT
NPMBOAUTBLCA B 4ENCTBME HE3ABMCUMO APYr OT Apyra. [1ns 3Toro yCTponcTeo
rpy®oro No3nUMOHNPOBAHNSA COAEPXKUT NEPBbLIAN UCMIONHUTENLHbLIN 3NIEMEHT, a
YCTPONCTBO TOYHOMO MO3ULMOHUPOBAHUS COAEPKUT BTOPON UCMOMHUTENBbHbBIN
anemeHT. [epBbIn NCMOMHUTENBHBIWM 3NEMEHT UCNOMNbL3YHOT Ana rpyboro
NO3MLIMOHMPOBAHMS MOMNEPEYHbIX Canasok, a BTOPOWN UCMONHUTENbHBIV 3NEMEHT
NCNONb3YIOT AN TOYHOIO WX NO3ULMOHNPOBaHNSA. TOYHOE MO3ULMOHMPOBaHME
BbINOIHAETCH B YCTAHOBNEHHOM M 3a0nNOKMPOBAHHOM MOMNOXEHWUM rpyboro
NO3MLIMOHMPOBAHMS MOMNEPEYHbIX Canasok. YCTPONCTBO TOMHOro
no3nuUmMoHMpoBaHna obecnedmBaeT 6onee TOMHOE NO3NLMOHNPOBaHWE
nonepeyHbIX canasok B NONepeYHOM HanpasneHnm, Yem yCTPONCTBO rpyboro
NO3MLIMOHMPOBAHNA.

YcTponcTBo rpyboro no3avumMoHMPOBaHNA COAEPXKUT UCMONHUTENBHbBIN

MEXaHWN3M, COEANHEHHbIN C YCTPONCTBOM TOYHOMO NMO3ULMOHNPOBaHNS.
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YCTpOMCTBO TOYHOMO MO3ULIMOHUPOBAHUA COAEPXKUT NEPBLIN KOMMOHEHT U BTOPOW
KOMIMOHEHT, CMeLLaemble ApYyr OTHOCUTESNBHO Apyra B NONEepeYHOM HanpasneHum
AN TOYHOro NO3nUMOHMpoBaHus. [ina rpyboro no3nuymMoHMpoBaHus
NCNONHUTENBHbBIA MEXaHN3M NPUBOANAT B LENCTBME BPYYHYIO, @ NONOXEHNe
nonepeyHbIX canasok rpybo ycTaHaBnmMBakoT NPU HEaKTUBMPOBaHHOM YCTPOMUCTBE
TOYHOTO MO3ULIMOHNPOBAHMS NN Yepes3 NOCPELCTBO NEPBOro KOMMOHEHTA U
BTOPOro KOMIMOHEHTa YCTPONCTBA TOYHOIO NO3ULMOHMPOBaHMS. [1ns TOYHOro
NO3NLMOHMPOBAHUS YCTPOWCTBO rpyboro no3numoHMpOBaHS BNOKMPYHOT, TaK YTO
BTOPOM KOMMOHEHT YCTPOMUCTBA TOMHOIO MNO3NLMOHMPOBaHNSA (OUKCUPYETCS B
nonepeyYHoOM HanpasneHun. [Npu npuseaeHnn B AENCTBME NEPBOrO KOMMOHEHTA
BbIMNOMHSAOT TOYHOE MO3MULMOHNPOBAHNE B YCTAHOBIIEHHOM M 3abnOKMPOBaHHOM
NONOXeHUM rpyboro No3nUMoHMpoBaHUs. Tak yCTponucTBo rpyboro
NO3NLNOHMPOBaHNA BO3LENCTBYET Ha YCTPOUCTBO TOYHOIO MO3ULMOHMPOBaHUS.
NcnonHUTEnNbHBIN MEXaHWU3M COAEPXUT UCMONMHUTENBHBIA SNIEMEHT,
nepemMeLlaemMbii OTHOCUTENBHO paMbl MalUMHbI. ICNONHUTENBHBIA 3NEMEHT
BbINOMHEH, HaNpUMep, B BUAE pblvara. B nepeom BapuaHTe MCMONHUTENBHBIN
3MEeMEHT pacnonoXeH Ha pame MallMHbl C BO3MOXHOCTLHO MOBOPOTa BOKPYT OCU
nosopota. Ocb NOBOPOTa NPOXOANT NapannensHo NPOAONbHOMY HamnpPaBneHWHo.
MNpononbHOe HanpaBneHne COOTBETCTBYET NPOLONbHOMY HaMnpaBneHUIo penbea.
NcnonHUTenbHbIA 3NeMEHT COeANHEH C YCTPOMCTBOM TOYHOIO MNO3ULMOHMPOBaHMUS
NOCPeACTBOM COEAUHUTENBHOMO anemeHTa. CoeamMHUTENBHBI 3NIEMEHT ABNAETCA
YacCTbtO UCMOMHUTENBHOIO MexaHnama. CoeaNHUTENBHbBIA SNTIEMEHT MOXET BbITb
Harpy>XeH Ha pactsxenue un coxatne. CoeguHUTENbHbLIM 3NIEMEHTOM ABMAETCS,
HanNpPUMep, COEAMHUTENbHBIN CTEPXEHb. COEANHUTENBHBIA SNEMEHT COEANHEH
NePBLIM KOHLOM C UCTONHUTENbHBIM 311IEMEHTOM, @ BTOPbIM KOHLIOM C
YCTPONCTBOM TOYHOTO MO3ULIMOHNPOBAHMS, B YACTHOCTM CO BTOPbLIM €ro
KOMMNOHEHTOM. COeANHUTENBHBIN SNTEMEHT COEAMHEH C UCTIONHUTENBHBIM
3MEMEHTOM Ha PacCTOAHMM OT OCK MOBOPOTA, TaK YTO NMOBOPOT UCMONHUTENBHOMO
3reMeHTa BbI3bIBAET Harpy3Ky COEAMHUTENBHOIO aNeMeHTa CKaTtuem unm
pacTsPKEHMEM B 3aBMCMMOCTM OT HanpaeneHns nosopora. [losopoT
NCNOMHUTENBHOIO 3MEMEHTa U3MEHSET Yron MEXAY UCMONMHUTENbHLIM 3IEMEHTOM

n coegnHnTEeNbHbIM 3NEMEHTOM. I'Ipep,nhoMTeano, COeAMHUTESNbHbBIW 3NEMEHT
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LIAPHUPHO COEANHEH C UCMONMHUTENBHBIM 3IEMEHTOM U LUAPHUPHO COEAMHEH C
YCTPONCTBOM TOYHOTO MO3ULIMOHNPOBAHUS UM BTOPbIM KOMMOHEHTOM
nocnegHero.

Bo BTOpOM BapuaHTe UCMONMHUTENBHBIA 3NIEMEHT BbINOSHEH C
BO3MOXHOCTbLHO JIMHEMHOMO NepeMELLEHNS OTHOCUTENBHO pambl MaLUMHbI.
MpeanoYTnUTENBHO, YCTPOUCTBO rPpydOoro NO3MLMOHNPOBAHNSA COAEPKUT NTMHENHYHO
HanpaBnNAOLLYHO AN UCNOMHUTENBHOIO anemeHTa. JlIuHerHaa HanpasnsaoLas
ABMAETCS YacCTbiO UCMONMHUTENBHOIO MexaHuama. MpeanoYTuTensHoO, NMHEHas
HanpaBnaloLLas pacrnonoXeHa Ha pame MawuHbl. IcnonHUTENbHbIA 3NeMeHT
COEAWNHEH C YCTPOMCTBOM TOYHOMO MO3ULMOHUPOBAHNS UM BTOPbIM KOMMOHEHTOM
NOCNEeLHEro.

YCcTponcTBo rpyboro no3avLmMoHNMPOBaHUSA COAEPKUT BNOKMPOBOYHBIN y3en
Ans GnokmpoBaHus 1 pasbnokmpoBaHus rpyboro nonoxeHus. brnokMpoBOYHbIN
y3en 6noknpyeT yCTPOMUCTBO rpydboro no3vUmMOHNMPOBaHNSA UK 3a4aHHOE
NonoXeHne rpyodoro No3nLMOHNPOBaHNS NoNepeYHbIX canasok. B
3a6noKMpPOBaHHOM MOMOXEHUM rPyBOro NO3NLMOHMPOBaHNSA MONEpPeYHbIE Canasku
MOXHO MO3MLMOHMPOBATL TOYHO C MOMOLLBHO YCTPONCTBA TOYHOrO
NO3NLMOHMPOBaHUA. BnoKMpOBOYHbBIM y3en CryxuT ans 6nokmposaHna ¢
rEOMETPUYECKMM 3aMbIKaHUEM /WU PPUKLMOHHBIM cLenneHnemM. bnokmposaHue
NONOXEeHUs rpyBoro NO3MLMOHNPOBAHNS NPOUCXOAUT OTHOCUTENBHO pambl
MaLLWHbI. BNOKMPOBOYHLIN y3en NpeanoYTUTENBHO MCMOML3YETCA ANs
rEOMETPUYECKOrO 3aMbIKaHUS U/ PPUKLNMOHHOTO CLEMMIEHNSA MCMONHUTENBHOMO
MEexaHun3ma yCTpoucTea rpyboro nosanuymoHnpoBaHns. bnokMpoBOYHbIN y3en rno
MEHbLUEN MEPE YaCTUYHO BCTPOEH B UCMONHUTENBHLIWM 3NEMEHT YCTPOUCTBA
rpyboro no3vumMoHnpoBaHmns. bnokMpoBOYHLIW y3en COAEPKUT BrOKMPOBOYHBLIN
3MNEMEHT M CBS3aHHbIA C HAM OTBETHBIM BrOKMPOBOUYHbIN 3nemMeHT. OTBETHbIN
BNOKMPOBOYHLIV 3NTIEMEHT KPEMUTCA, HAaNpPUMEP, K pame MalumHbl. BoKMpOBOYHbIN
3MEMEHT YCTaHOBIEH Ha UCMOMNHUTENBHOM 3reMeEHTE yCTponcTea rpyboro
MNO3NLMOHMPOBaHUS, B YaCTHOCTW, BCTPOEH B UCMONHUTENBHbBIA 37IEMEHT.
BnoKnMpoBOYHLIW 3NEMEHT NPUBOLAT B LEUCTBUE C MOMOLLBIO BNOKMPOBOYHOIrO
MCNOMHUTENbHOro anemeHTa. [peanoYTuTensHO, BrOKMPOBOYHbIN

NCMNONTHUTENBHBIA SNEMEHT COEAUHEH C 6J'IOKI/IpOBO‘-IHbIM ANeMeHTOM nocpeacresom
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BrNOKMPOBOYHOTO UCMONHUTENBHOTO MexaHnama. bnokmpoBoYHbIv
NCNOMHUTENbHBIM MEXaAHM3M BbINOMHEH TaknMm 06pa3om, YTO B HEAKTUBUPOBAHHOM
COCTOSAHMM BNOKMPOBOYHOIO UCMONMHUTENBHOIO dnemeHTa BroKMPOBOYHbIN
3MNeMEeHT B3anUMOLENCTBYET C OTBETHbIM BNOKMPOBOYHBIM 3NIEMEHTOM ANs
BnokMpoBaHNS NONOXeEHUS rpyBoro NO3MLUNMOHNPOBAHMWS, a B aKTUBUPOBAHHOM
COCTOSAHNKM BrIOKMPOBOYHOIO UCMONTHUTENBHOMO drnemMeHTa 6roKMPOBOYHbIN
3MNEMEHT HE B3aMMOAENCTBYET C OTBETHbIM BNOKMPOBOYHBIM 31IEMEHTOM U
CHMMaET BnoknpoBaHne. bnokMpOBOYHBIN y3EN BbIMNOMHEH Kak aBTOMaTUYECKUIA
BnoKMPOBOYHLIV Y3€En.

MNpeanoyTUTENBLHO, YCTPOMUCTBO TOUYHOMO MO3ULMOHNPOBAHNS COAEPXKUT
LUNMHAENBbHBIN Y3€n C HAPE3HbLIM LUNMHAENEM M rankon wnuHaens. LinnHaensHein
y3en Cny>uT Ans npeobpasoBaHms BpaLLaTenbHOro ABWKEHMS B MOCTYNaTeNbHOE.,
HapesHoun wnuHaens obpasyet nepBbii KOMMOHEHT YCTPONCTBA TOYHOIrO
NO3NLNOHMpPOBaHUSA. HapesHow WnnHgenb YCTaHOBIEH C BO3MOXHOCTbIO
BpaLLEHMSA Ha NonepeYHbIx canaskax. HapesHom wnmHaens He umeet
BO3MOXHOCTM CMELLEHNS OTHOCUTESNBHO NOMNEPEYHbIX Canasok B NonepeyHoM
HanpasneHnn. HapesHow LWNMHAENb HENOABWKHO COEANHEH C NOMNepeYHbIMM
canaskamu B NornepeyHoM HanpasneHnn. HapesHon WnuHaenb MoXeT
NPVBOAUTLCA B AENCTBME, B YACTHOCTU, BpaLLaemM BOKPYr OCU LUNUHAENS
NOCPEACTBOM UCMONHUTENBHOIO 3NeMeHTa YCTPOMCTBa TOYHOMO
NO3NLNOHMPOBaHUSA. [Ans 3TOro MCNOMHUTENbHBIA 3NEMEHT COEAMHEH C HAPE3HbIM
LWNMHAENEM C nepeaaden KpyTawero moMmenTa. lavka wnuHaens obpasyet
BTOPOM KOMMOHEHT YCTPONCTBA TOYHOrO NO3MLMOHNPOBaHUSA. [arka WwnnHaens
yCTaHOBIEHA Ha HAPE3HOM LUMMHAENE C BO3MOXHOCTLIO BPaLLEHNSA OTHOCUTENBHO
HapEe3HOro LUNUHAENS, TaK YTO BpallaTenibHoOe ABKEHNE HAPE3HOTO LWNNHAENSA U
ravikv LWNMHAENSA APYr OTHOCUTENBHO ApYra NPUBOAMUT K MPAMONIMHENHOMY
LABVKEHMIO HAPE3HOTO LWNWHAENS U ravkuy LWNWHAENS APYr OTHOCUTENBHO Apyra
BAOMb OCU LUMMHAENS UMW B NOMEPEYHOM HanpasneHnn. TOYHOCTb PEryNIMPOBKM
YCTPONCTBA TOYHOIO NMO3ULMOHNPOBAHMS MOXHO 3a4aTb UM HACTPOUTL C
MOMOLLBHO Lara pe3bObl LWNMHAENBHOrO yana.

[arika WwnuHaens coeanHeHa ¢ UCNOMHUTENBHBIM MEXAHM3MOM YCTPOMCTBA

rpybon yctaHoBkn. CoeguHEHWe ramkn LUNMHAENSA C UCNONHUTENbHBIM
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MEXaHM3MOM, C O4HOM CTOPOHbI, obecneynBaeT NpoCcToe, HaaexXHoe 1 rmbkoe
rpyboe nos3mynoHnpoBaHune. Ana sToro NpuBOAAT B AENCTBUE UCMONHUTENBbHBIN
MEXaHW3M, BO3AENCTBYHOLMIM Ha ranky LUNWHAENS WU NepemMeLlaroLLImiA ranky
LUNUHAENS B NONEPEYHOM HanpaeneHum xenaembim obpasom. Korga ycTponcTeo
TOYHOrO MO3ULIMOHNPOBAHMS HE NPUBEAEHO B AENCTBME, ranka LnMHaens
yCTaHOBIEHa CTaUMOHAPHO OTHOCUTENBHO MOMEpPEeYHbIX canasok B NonepeyHoM
HanpaeneHnn, Tak 4Tobbl rpy6o NO3NLMOHMPOBATL NOMNEPEYHbIE Canaskm
XenaembiM 06pa3omM B NONEPEYHOM HanpasneHUn. [1ns 3ToM Lenn WnMH4ENbHbIN
y3€r BbIMOMHEH C BO3MOXHOCTBIO camobnoknposku. C Apyrom CTOPOHbI,
COEANHEHME rarKn LUNMHAENS C UCNOMNHUTENBbHBIM MEXaHM3MoMm obecneumBaeT
TOYHOE MO3ULMOHMPOBAHNE MNPOCTO M HAAEXHO. [N 3TOro C MOMOLLBHO
BrnoKMPOBOYHOrO y3na yCTPOUCTBO rpyboro No3numMoHMpPOBaHUS, B YaCTHOCTMN,
NCNOMHUTENbHBIM MEXaAHWU3M MPELNOYTUTENBHO BrOKMPYIOT B MONOXEHUM rpyboro
no3nymoHmpoBaHus. Korga HapesHom WnMHAENb NPUBOASAT B AEUCTBUE NN
BpaLLaroT, MPUBOAHON MEXaHM3M NPeaoTBpaLLaeT BpaLleHMe ranku WNUHAENS, Tak
YTO B pesynbTate BpalleHWst Hape3HOM LUNUHAENb NIMHENHO CMeLlaeTca
OTHOCUTENbHO ramku WwnuHaens. NockonbKy Hape3HoOW WNHAENb COEANHEH C
nonepeYHbIMY canaskamm B NonepeyHOM HanpaBneHNN HEMOLBWKHO,
nonepeyHbie canasky n, Takmm obpasom, pacnonOXKEHHbIA Ha HUX
LWNMdOBanbHbIN y3en NO3ULMOHNPYHOTCS TOYHO. HapesHoW WNnHAENb perynupyrot
BPYYHYIO, MPEAMNOYTUTENBHO C MOMOLLBIO UCMOSNTHUTENBHOMO 3N1EMEHTa.
NcnonHuUTenbHbIA SNEMEHT BbIMOMHEH, HAaNpUMep, B BUAE LWTypBana.
MpeanoyTUTENBLHO, HAPE3HOW LWNNHAEMNL YCTAHOBIEH Ha NOMNEPEYHbIX
canaskax C BO3MOXHOCTLHO MOBOpOTa Gnarogaps NoaLWMnHMKaM. YCTPOMCTBO
TOYHOTO MO3ULIMOHNPOBAHUS COAEPXKUT MOALLMMHMKKL, KOTOPbIE CryXaT Ans
obecneyeHns BO3MOXHOCTM NOBOPOTa HAPE3HOIO LUMUMHAENS HA NONEPEYHbIX
canaskax. NofgLWWnHMKN CoeaANHEHbI C NMONepPeYHbIMM canaskamm Ha PacCTosHUA B
NonepeYHOM HanpaeneHnn. HapesHow LWnMHAenb YCTaHOBMEH C BO3MOXHOCTbIO
MOBOPOTa Ha CBOEM KOHLIE B NOALUMMHMKaX. HapesHon wnmvHaens Bpalaem
OTHOCUTENBLHO MOMEpPEYHbIX canasok, C OA4HOM CTOPOHbI, U HEMOABWKEH
OTHOCUTENBLHO NOMEepeYHbIX canasok B MONEepeYHOM HanpasneHum, ¢ 4pyron

CTOPOHbI. Taknum o6pasom, NMMHENHOE CMELLIEHNE HAPE3HOrO LUNWMHAENS
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OTHOCUTESBbHO MOMNEepPEYHbIX canasok B MONEpeYHOM HanpaBneHUM HEBO3MOXHO
Takxe 1 Npu ero NoOBopoTe. Takoe NOBOPOTHOE KpenneHne No3BONseT NPMBOAUTD
B AEWCTBME YCTPOMCTBO TOYHOrO No3numoHnpoBanns. Npu npyeegeHnn B
LENCTBME YCTPONCTBA TOYHOIO NO3MLMOHNPOBAHNSA HAPE3HOW LUNWHAENb W ranka
LUNUHAENS NIMHEMHO CMELLAKoTCS APYr OTHOCUTENBHO Apyra B NONEpeyYHOM
HanpaBneHuu.

YCTPONCTBO TOYHOIrO NO3ULMOHNPOBAHUS COAEPXKUT UCMONMHUTENBHbBIN
anemMeHT. ICnonHUTENbHbIA 3NEMEHT CNYXUT AN NPUBEAEHNS B AENCTBME
LUNNUHAENBHOIO y3Nna BPYYHYHO, NPEANOYTUTENBHO AN PYYHOro BpaLleHus
Hape3HOoro WnuHaens. cnonHUTENbHLIN SNEMEHT BbINOMHEH, HANPUMeEp, B BUAE
wrypsana. Ocb BpaLleHWst UCNONHUTENBHOMO 3IEMEHTA, B YACTHOCTM LTypBana,
N OCb HAPE3HOIO LUNWHAENS NPEANOYTUTENBHO PacnonoXeHbl HA PAcCTOSAHUA 4pyT
oT gpyra. [lna aToro yCTpomMcTBO TOYHOMO MO3ULIMOHUPOBaHNSA UMEET
nepeaaroyvHbIi MexaHn3m. NepeaartoyHbii MEXaHN3M CIYXXUT ANS nepeaayv
BpaLLaTenbHOro ABMXKEHNS UCMOMNHUTENBHOMO 31EMEHTa Ha HAaPE3HOW LUNUHAEND.
MNepenaToyHbI MEXAHM3M COLEPXKMIT, HANPUMeEpP, NMPUBOAHON PEMEHb UMK
NPVBOAHYHO Lienb. PacnonoxeHne ocu BpalleHMst Ha pacCTOSHUM OT OCK
LWNUHAENS NOBbIWAaeT yaobCTBO ynpaBneHns, Tak Kak UCNOMHUTENbHBLIN SreMEHT
MOXET ObITb pacnonoxeH Ha yaobHown ans paboTbl BbICOTE Ha PacCTOAHUM OT
HapPEe3HOro LUMUHAENS.

PenbcownungosansHasa mawwmHa no n. 15 dopmynbl n3obpereHms
obecneumBaeT NpoCToe, TOMHOE, HaLexXHoe N yaobHoe Ans oneparopa
NpodunMpoBaHme penbca u yaaneHue ¢ Hero 3ayceHueB. [Burarens BHYyTPEHHETO
cropaHus obecneumBaeT NPOCTYHO U aBTOHOMHYHO paboTy penbconmdoBansHOM
MaLUWHbL. [pegnoyTuTensHO, YTOObI WNMdoBanbHbIN y3en pacnonarancs Ha
NonepeyYHbIX canaskax C 3aMKHYTON pamon U/WUnu yCTaHaBnmBancs ¢ AByX CTOPOH
Takmum obpasom, 4yTobbl BO Bpems wnmdosansHom obpaboTkn Bubpaumm n yeunus
nepepaBanucb Ha NonepeYHble canaskm 1 pamy MallnHbl PAaBHOMEPHO. JTO
obecneumBaeT TOUHOE, HagexHoe 1 yaobHoe Ans oneparopa NnpodunmpoBaHne
penbca 1 yaaneHne C Hero 3ayCeHLEB.

Kpome Toro, uenbro n3obperenHns aensaeTcs cosgaHmne cnocoba

LLNNPOBaHNS PENbCOB XKENE3HOA0POXKHOro NyT, oBecneymBaroLLero NPocToe,
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TOYHOE, HagexHoe 1 yaqobHoe anga oneparopa npodunupoBaHme pensca v
yAaneHue C Hero 3ayceHLeB.

9Ta uenb focTuraeTtcs cosgaHmemM cnocoba, nmeroero npuaHakm n. 16
dopmynbl n3obpeteHus. MNMpenmyLiectsa npegnaraemoro cnocoba CooTBETCTBYHOT
npenmMyLlecTeamM npegnaraemMomn penbCoLWnnMdoBanbHON MallMHbI, ONMCaHHOW
Bbiwe. [peanaraembin cnocod MoxeT ObITb AONONMHUTENBHO YCOBEPLLEHCTBOBAH C
MOMOLLIbHO NPU3HaKa, ONMCaHHOro B CBA3M C NpeanaraeMomn
penbcownmMdoBansHoOM MamHon. C NOMOLLLIO Npegnaraemomn
penbCconMdOBanbHONM MalUMHBI MOXHO MPOUNMPOBaTL PENLC U/MNN CHAMAaTL C
Hero 3ayceHLbl, B YaCTHOCTH, C penbca B 0bnacTtu cTpenoyHoro nepesoaa. Ang
NPOOUNMPOBaHNA penbca penscolnugoBanbHasg MalHa UMeET NepBbIn
LWnmMdoBanbHbIV Y3€n C NPUBOAOM LUNNMGOBANbHOrO MHCTPYMEHTA U
LUNNdpoBarnbHbIA MHCTPYMEHT, BbINOMHEHHbBIN B BUAE YalleobpasHoro
lwnugosansHoro kpyra. lNepsbivt LWNMGOBaNbHbLIW Y3€M UK YalleYHbIN
LWnMdoBarbHbIW KPYT, pacnonoXeHHbIW Ha NonepeyHbIX canaskax, TOYHO
NO3MLMOHMPYETCS B MONEePEeYHOM HanpasneHUM C MOMOLLLHO YCTPOMUCTBa rpyboro
NO3MLMOHMPOBAHNSA U YCTPOMUCTBA TOYHOIO NO3MLIMOHUPOBAHNSA, Tak YTO
obecneuymBaeTcs To4HOE npodunuposaHve peneca. [Ana aToro nepsbiv
LWnmMdoBanbHbIM y3en cHadana rpybo no3vumnoHMPYOT C MOMOLLBH YCTPOUCTBA
rpy6oro no3nLUMOHNPOBaHUS U, NPEANOHMTUTENBHO, (PUKCUPYIOT B YCTAHOBIEHHOM
NONOXeHUM rpyboro NosnumoHnpoBaHus. 3atem nepsbiv WM oBanbHbIA y3en
TOYHO MO3ULNOHNPYIOT OTHOCUTENBHO NPOPUNIMPYEMOrO pefbca C NOMOLLBHO
YCTPOMCTBa TOYHOIO MO3ULIMOHMPOBAHMS.

[Ana ynaneHna 3ayCceHUeB C penbca penbcolnngoBansHaa mawmHa
COAEPXKUT BTOPOM LLNMPOBAsbHbIA y3en C NPUBOAOM LUNMEOBaNbHOro
WHCTPYMEHTA W LWNNGOBanbHbIM MHCTPYMEHT, BbINONHEHHbIN B BUAE
LWNndpoBansHOro kpyra. [1ns CHATUA 3ayCeHUEB BTOPOU LN OBarnbHbIW Y3€en
NO3MLIMOHMPYIOT OTHOCUTENBHO penbea, nognexalero o6paboTke, ¢ NMOMOLLbIO
TONbKO yCTpoUCTBa rpyboro No3nUMoHMPOBaHMS. YCTPOUCTBO TOYHOMO
NO3ULMOHMPOBaHNSA (OUKCUPYHOT B YCTAHOBNEHHOM MONOXEHUM TOYHOIO

NO3MLMOHMPOBaHMSA 3a CHeT camoBnoknpoBkn. C NOMOLLLIO YCTPOUCTBa rpydoro
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NO3MLMOHMPOBAHNSA MOXHO MPOCTO, HAAEXHO U MMBKo yaanaTe 3ayceHubl, B
4YaCTHOCTW, C pa3BeTBMNEHNA B 0BnacTm CTPenoYHoOro nepesoja.

Bnarogaps Tomy 4TO WNMdoBanbHbIE Y3rbl B3AaMMO3aMEHAEMb,
COOTBETCTBYHOLLMIA LLUNMEOBANbHbLIW Y3€T MOXHO FErko TPaHCNopTUPOBaTh K
penbCey, nognexawemy LWnndoBaHUIO, OTAEMbHO OT OCTarbHOW
penbcownmMdoBanbHOM MallunHbl. B 3aBUCMMOCTM OT xxenaemon wnmdoBansHoOm
06paboTkn penbcownudoBanbHaa MalnHa MOXeT paboTaTth C NeEPBbLIM
LUNMdpoBarnbHbIM Y3r0M UK CO BTOPLIM WNudoBanbHbIM y3rnoMm. [epsbiv
LWNMdoBarnbHbIW Y3€n MOXHO NErko 3aMeHUTb BTOPbIM LMK OBanbHLIM y310M U
HaobopoT. brnarogaps TOMy 4TO COOTBETCTBEHHbIN LLNMOBAaNbHbLIA y3En
YyCTaHOBIEH Ha NonepeyHbIX canasok C ABYX CTOPOH, NpodunmMpoBaHme penbca
NN CHATUE C HEro 3ayCeHLEB OCYLLECTBNAOTCH NPOCTbIM, TOYHbIM, HAAEXHBIM U
yo00HbIM AN onepaTtopa cnocobom.

[lononHuTenbHbIE NPenMyLLecTBa, 0COBEHHOCTM 1 NOAPOBHOCTU
N300pETEHNA CTaHYT OY4EBUAHbI U3 CNEaYHOLEro ONMCaHMSa HECKOMbKMX
WNIOCTPUPYEMBIX MpUnaraeMbIMn YepTexamm BapmaHToB ero OCyLLECTBNEHUS.

Ha cour. 1 Ha nepBoM Buae cboky nsaobpaxeHa npegnaraemas
penbcowwnMdoBansHas MallnHa B NepBOM BapuaHTe ee OCyLLEeCTBNEHNS,
MMeroLLasa yCTPOWCTBO rpyboro no3nuUMoHNpoBaHMS U YCTPOUCTBO TOYHOTO
NO3MLMOHMPOBAHNS ANSA NO3ULMOHNPOBAHMS CMEHHOIO NEPBOro LWNMGOBanbLHOro
y3na.

Ha cour. 2 penbcownungoBanbHaa MaluvHa, n3obpaxeHHas Ha dwur. 1,
n3obpaxkeHa Ha BUae CBEPXY.

Ha cour. 3 ana nnnroctpaynm 6riokMpoBOYHOrO y3na Ha BUAE B paspese 1 B
YaCTMYHOM paspese n30BpakeHO YCTPONCTBO rpyboro No3nLMOHMPOBaHMS.

Ha cour. 4 penscownundgoBansHan MmalumHa, nsobpaxeHHas Ha gour. 1,
n3obparkeHa Ha Ha BTOPOM Buae cOOKy.

Ha c¢owr. 5 B yBennueHHoM macwitabe nsobpaxeHa obnacts V
ObICTPOCMEHHOIO YCTPOUCTBA 419 B3aUMO3aMEHAEMOro KpenneHus nepsoro

wnudgosansHoro yana (dwur. 4).
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Ha cour. 6 Ha Buge cOoky nsobpaxeHa penscownmdoBanbHas MalumHa co
CMEHHbIM BTOPbIM LLMd0BanbHbIM y3110M BMECTO NEPBOro WM oBanbsHOro
y3na.

Ha cour. 7 ans vnnroctpayum yctponctaea rpyboro no3numoHMpoOBaHUS U
YyCTPOWCTBA TOYHOMO MO3ULMOHMPOBAHUS Ha YacTUYHOM Buae cboky naobpaxeHa
penbcownmMdoBansHas MallnHa BO BTOPOM BapuaHTe ee OCyLLECTBMNEHMS.

[MepBbIM BApUaHT OCYLLECTBNEHNSA M30OPETEHNSA ONUCaAH HKE CO CCbINKOMN
Ha npunaraemole YyepTexun ¢ pur. 1 no dwur. 6. PenbcownudgosansHas mawmHa 1
CNYXUT ANS WNNgoBaHUS penbCoB 2 XXENe3HOL40POXHOro nyTu.
PenbcownundoBaneHaa mawmHa 1 umeeT pamy 3, KoTopasa NpoBoagUTCS Mo
pernbcam 2 HanpaenaoWwmMn ponukammn 4. Pama 3 cogepxmnT gBa KOMMOHEHTa 5,
6, KOTOpble TENECKOMMYECKN coeanHeHbl mexay cobon. Cmellan KOMMOHEHTbI 5, 6
pambl ApYr OTHOCUTENBHO Apyra, HanpaBnaAroLLmMe ponmkn 4 MOXXHO aganTupoBaTh
K pacCTOSHUIO MeXAy penbcamu 2.

Pama 3 cogepXuT npoaonbHble anemeHTbl 7, 8, 9 1 nonepeyHble 3neMeHTbl
10, 11. lNpogonkeHbIe anemMeHTbl 7, 8, 9 NPOXOAAT B HanpasneHnn X 1 pasHeceHsb!
ApYr OT Apyra B HanpasneHuun Y, neprneHanKynsapHOM HanpasneHuo X.
Hanpaenerve X ganee ynoMmnHaeTca Kak NnpoaofibHOe HanpasneHve,
HanpasneHwe Y ganee ynoMUHaeTCsa Kak nonepeyHoe HanpasneHune. NpoaonsHoe
HanpasneHne COOTBETCTBYET NPOAOSNILHOMY HanpaeBneHuro penbca. lNonepeyHble
anemMeHTbl 10, 11 npoxoaaT B HanpasneHun Y 1 pasHeceHbl B HanpasneHnm X.
[MonepeyHble anemeHTbl 10, 11 KPEnATCS Ha KOHLAx K NPOoAONbHbIM SrieMeHTaMm 7,
8 Taknm obpasom, 4To pama 3 UMEET NPAMOYronbHyo hopmy. MNonepeyHsie
anemMeHTbl 10, 11 MOryT BblABUraTbCa AN agantauymy K pacCToSHU MeXay
penscamm 2. [1ns npugaHusa pame 3 KeCTKOCTU NPOAOIbHbIN 3NEMEHT 9 coegnHEH
C nonepeyHbiMu anemeHtTamm 10, 11 Tak, 4ToBbl KOMMOHEHT 5 pambl UMen
NPaKTUYECKN NPAMOYronbHYH0 popmy. C NOMOLLBIO TENECKOMMUYECKNX NONEPEYHbIX
anemMeHToB 10, 11 HanpaBnAoLLME PONUKA 4, PacronoXeHHble Ha KOMMNOHEHTE 5
pambl, M HANpPaBNALLME PONUKN 4, pacnonoXeHHbIe Ha KOMMOHEHTE 6 pambl,
pasHeceHbl Apyr OT Apyra Ha n3aMeHsemMoe paccTosHWe B HanpasneHun Y.

PenbcownudoBaneHaa mawmHa 1 nepemeltaema Bpy4YHyr rno penbcam 2.

Hanpasnsrowme ponukm 4 onpefenstoT HanpasneHne nepemMeLleHna MallmHbl 1,
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KOTOpOe COOTBETCTBYET NPOAONbHOMY HanpaeneHuto. K pame 3 npukpenneHb!
pyykn 12 ona nogbemMa MallmHbl 1 Bpy4YHyHO U/unm ee nepeHoca. Hanpaesnarowme
PONVKKN 4 yCTaHOBMNEHbI Ha pame 3 C BO3MOXHOCTLIO BpaLleHUs BOKPYr Ocen
BpaweHnsa. Ocm BpaLleHMs NpoxoaaT napannensHo ocu Y.

Ha pame 3 ycTtaHoBneHb! nonepeyHble canaskun 13. [NonepeyHble canasku
13 MMEIOT 3aMKHYTYHO pamy 14, koTopasn obpasoBaHa NPOAOSbHBIMU 3NIEMEHTAMMU
15, 16 1 nonepeyvHbIMM snemMeHTamm 17, 18 nonepeyHbix canasok. [pogonbHble
aneMeHTbl 15, 16 NpoxoaaT B HanpasneHm X un pasHeceHbl 4pyr OT gpyra B
HanpasneHuu Y. [NpogonkbHble anemeHTbl 15, 16 coeguHeHbl Apyr ¢ 4pyrom Ha
KOHLIaX NocpeaCTBOM NonepeyHbix anemMeHToB 17, 18, Tak 4To 3aMkHyTas pama 14
Ha BUAE CBEPXY UMEET NPAMOYrofibHy0 dhopmy. [onepeyHble snemeHTbl 17, 18
NPOXOAAT B HanpasrneHnn Y 1 pasHeceHbl Apyr OT Apyra B HanpasneHun X.
3amkHyTas pama 14 Ha Buae cBepxy OrpaHnYMBaeT BHYTPEHHEE NPOCTPaHCTBO
19.

[MonepeyHble canasku 13 cogepxat Hanpasnawowme ponukm 20, 21,
KOTOpble C BO3MOXHOCTBIO MOBOPOTAa YCTaHOBMNEHbI Ha NOMNepeYHbIX arnemeHTax 17,
18. Hanpaensaowye ponuku 20 ycTaHOBMNEHbI Ha PaCCTOAHWM OT HanpasnSaoLLMX
pPOnMKOB 21 B BEPTUKaNbLHOM HanpasneHun Z, Tak 4YTo Hanpasnsgowme ponukn 20
ynnparoTCa B BEPXHIOK CTOPOHY pambl 3, a Hanpasnsatowme ponmkm 21 ynmparotca
B HWDKHIOKO CTOPOHY pambl 3. Hanpasnsatowme ponukmn 20, 21 cnyxat gns
nepemMeLleHa nonepeyHblx canasok 13 B HanpasneHn Y nnm B NonepeyHom
HanpasneHun. [Ang aToro Hanpaenawowme ponvkm 20, 21 ycTaHoBnNeHbI Ha
3aMKHYTOW pame 14 ¢ BO3MOXHOCTbIO BpaLLeHNa BOKpYr ocen BpalleHus. Ocum
BpaLleHMa NPOXOA4AT napanneneHo HanpasneHuto X. Hanpaenexue Z
YNOMUHAETCH HMKE TakKe Kak BepTuKanbHoe HanpasneHne. Hanpaenenusa X, Y 1
Z nonapHO NeprneHauKynsapHbl ApYr Apyry 1, Takum obpasom, obpasyroT AekapToBy
CUCTEMY KOOPAMHAT.

[1ng no3nUMOHMpPOBaHMA NonepeyHbIX canasok 13 penbcolwnmgoBansHas
MaLrHa 1 CoaepPXmT yCTPOMUCTBO 22 rpydoro nO3MLMOHNPOBAHNA N YCTPONCTBO 23
TOYHOrO NO3MLIMOHMPOBAHNA. YCTPOUCTBO 22 rpydoro No3vLMOHUPOBAHNSA CITYXXUT
Ans rpy6oro no3avUnMoHMpoBaHUs nonepeydHblx canasok 13 B HanpasneHum Y mnm

MONEPEeYHOM HarnpaBneHun, a yCTPONCTBO 23 TOUYHOMO MO3ULMOHUPOBaHNS CIYXUT
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ANA TOYHOro NO3NLMOHMPOBAHWSA NOMNepeYHbIX canasok 13 B nonepe4yHom
HanpasneHun. ToyHoe No3nymoHnpoBaHue obecnevmsaeT bonee TouHoe
NO3NLNOHMpPOBaHWe, Yem rpyboe no3numoHMpoBaHue.

YcTtponcTeo 22 rpy6oro no3vLMOHUPOBAHNS COLEPKUT UCMONHUTENbHbIN
MexaHnam 24. UICNoNHUTENbHbBIN MEXaHU3M 24 UMEET UCMNONHUTENBHBLIV 3IEMEHT
25 1 coeanHUTEnNbHbIN anemMeHT 26. VicnonHUTenbHbIN 3NEMEHT 25 BbINOMHEH B
BMae pblyara. IcnonHuTenbHbIN SneMeHT 25 3akpenneH Ha pame 3 U MOXeT
NnoBOpaYMBaTbCs OTHOCUTENBHO pambl 3 BOKPYr ocu nosopoTa 27. Ock noBopoTa
27 npoxoaut napannensHo HanpaeneHuto X. CoeanHUTENBHbIA SreEMEHT 26
BbINOMHEH B BUAE CTEPKHSA. COEAMHUTENBHBIN 3NeMEHT 26 NPUKPENIEH K
NCNONHUTENBHOMY 3NEeMEHTY 25 C BO3MOXHOCTLHO NOBOPOTAa BOKPYr OCK MOBOPOTA
28. Ocb noBopoTa 28 NpOXOAUT napannensHO HanpasneHnto X U OTCTOUT OT OCU
nosopota 27. [Npn NoBopOTE MCMONHNTENBLHOrO 3fieMeHTa 25 BOKpyr 0C1 NoBopoTa
27 yron a Mexay UCNoSTHUTENbHbIM 3NIEMEHTOM 25 U COeaUHUTENBbHBLIM
3MEMEHTOM 26 MOXET U3MeHaTbCA. Cnocob coegmMHeHNA NCNONMHNUTENBHOMO
MexaHmama 24 Unmn COeQUHUTENBHOrO anemMeHTa 26 ¢ yCTPOUCTBOM 23 TOYHOro
No3nUMoHMpoBaHus Bonee NnogpobHO onucaH HKXKe.

YctponcTso 22 rpy©oro no3vLMOHUPOBaHNSA COAEPXUT TakkKe
BnokMpoBOYHbIN y3en 29. bnokMpoBoYHbIN y3en 29 crnyxuTt ana 6nokMpoBaHns m
pas3bnoknpoBaHNsa NONoXeHUs rpyboro No3nUMOHMPOBaHUS. BNOKMPOBOYHbLIN y3en
29 conepxumT BnoKMpoBOYHbIN anemMeHT 30 1 OTBETHbLIN BNOKMPOBOYHbLIN NEMEHT
31. OTBETHbIN BNOKMPOBOYHBIN 3reMeHT 31 BbINOMHEH B BUAE M30THYTON
3yBuaromn nnaHkm unun ayduaton apkn. OTBETHLIM BNOKMPOBOYHBI 3NeMEHT 31
KpenuTcs K pame 3 MawmHbl. OTBETHbINM BNOKMPOBOYHLIV 3neMeHT 31 cogepxuT
3ybbsa 32, KOTOpbIE PACNONOXEHBLI MO Ayre OKPY>KHOCTW BOKPYr OCM NoBopoTa 27.
BnoknpoBoyHbIM anemeHT 30 B3aMMOAENCTBYET C OTBETHbIM OIOKMPOBOYHBIM
anemMeHToM 31 C reOMETPUHECKUM 3aMblKaHUMEM N PPUKLNOHHBIM CLEMNNEHNEM.
Ans atoro 6nokmpoBoYHbIM anemeHT 30 BbINOMHEH B BUAE WTUdTAa.
BnoknpoBoyHbIn anemeHT 30 BbINOMHEH C 3yOOBMAHBIM HAKOHEYHNKOM,
BBOAMMbIM Mexay AByMSA 3yObamm 32 OTBETHOrO BNOKMPOBOYHOIO anemeHTa 31.

BnoknpoBoyHbIn anemeHT 30 BCTPOEH B UCTIONHUTENbHbBIN 3NeMeHT 25.
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NcnonHUTenbHbIN aneMeHT 25 BbINOMNHEH TpybuaTbiM, U OIOKMPOBOYHBIA SNIEMEHT
30 pacrnonoxeH BO BHYTPEHHEM NPOCTPaHCTBE UCMOMHUTENBHOrO 3nemMeHTa 25.

BnokmpoBoYHbIN y3en 29 BbINOMHEH B BUAE aBTOMaTUYeCKOro
BNoKMPOBOYHOTO yana. B HeakTMBMPOBaAHHOM COCTOSIHUM BrOKMPOBOYHbBIN y3en 29
3abnokmMpoBaH, a B akTUBMPOBAHHOM COCTOSIHUM BNOKMPOBOYHbLIN y3en 29
pasbnoknpoBaH. brnokmMpoBoYHLIM y3en 29 nMmeeT BNOKMPOBOYHbLIN
NCMNOMHUTENbHLIW 3nemMeHT 33 Ans npuBeaeHUs B 4ENCTBNE BrOKMPOBOYHOIrO
anemeHTa 30. bNoKMPOBOYHbLINM UCMOMHUTENBHBLIV 3NEMEHT 33 BbINOMHEH B BUAE
NOBOPOTHOrO pbivara. brnokMpoBoYHbIM MCNONMHUTENBHBLIA 3NEMEHT 33 COEANHEH C
BnokMpoBOYHbIM 3nemeHTom 30 NocpeacTBOM BNOKMPOBOYHOIO MCMONHUTENBHOMO
MexaHn3ama. brnoknMpoBOYHbBIM MCMOMHUTENBHBIN MEXaHWU3M COAEPXKUT HAaTPKHOW
anemeHT 34, ynopsl 35, 36 n ynpyrun anemeHt 37. lNepBbin ynop 35 coegmHeH ¢
NCMNOMHUTENBHBLIM 3neMeHToM 25. NepBbiv ynop 35 pacnonoxeH mMexay
BnokMpoBOYHbIM 3nemMeHToM 30 1 BNOKMPOBOYHBIM UCMOMHUTENBHBIM 3NIEMEHTOM
33 1 UMeeT NPOXo4HOE OTBEPCTME, Yepes KOTOPOE MNPOXOAUT HAaTSHKHOM SNEeMEHT
34. Ha ctopoHe, obpalleHHOW npodb OT OTBETHOIO BrOKMPOBOYHOrO aremeHTa 31,
BnoknpoBoYHbIV anemeHT 30 obpasyeT BTOopon ctonop 36. [na ocyLecTBneHus
dyHKLMM aBTOMaTMYECKOro 6roKMpoOBaHNA MeXay nepBbIM CTONOPOM 35 1
BTOPbIM CTONOPOM 36 pacnonoxeH ynpyrun anemeHT 37.

YCTponcTBO 23 TOYHOIO NO3ULMOHMPOBaHUS COAEPXKNUT LUNUHAENBbHBLINM Bnok
38 ¢ Hape3HbIM wnmnHaenem 39 u rankon 40 wnmnHaens. WnnHaens 39 obpasyer
NepBbI KOMMOHEHT, a ranka 40 WnuHAEeNs — BTOPOW KOMMOHEHT, MPUYEM 3TU
KOMMOHEHTbI MOTYT FIMHEMHO NepeMeLLaTbes Apyr OTHOCUTENBHO Apyra B
HanpaeneHnn ocn 41 LWNWHAENSA NPY NOBOPOTE A PYr OTHOCUTENBHO Apyra.
HapesHoun wnuHaens 39 npukpenneH K pame 14 nonepeyHbIxX canasok C MOMOLLBH
noawmnHMkoB 42, 43. Ocbk 41 wWNWHAENSA NPOXOANT napannensHo ocu Y.
HapesHoun wnuHaens 39, Takum 0bpasomM, MOXET BpaLlaTbCa BOKPYr ocu 41
LUNWHAENSA OTHOCUTENBHO NoNepeYHbIX canasok 13, HO HENOABWKEH B
HanpaeneHnn ocu 41 WnNuHAEensa OTHOCUTENBHO NonepeyHbix canasok 13. Manka
40 wnunHaena pacnonoxeHa Mexay nogmnHukamu 42, 43 Ha Hape3HOM
wrmnHaene 39. Manka 40 wnuHaensa coegnHeHa ¢ CoOeAUHUTENBHBbIM 3N1IEMEHTOM 26

NCMNONHUTENBHOro MexaHnama 24. KoHew, coegnHUTENbHOMO anemMeHTa 26,
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obpalleHHbIV NPOYb OT UCMONMHUTENBHOO anemMeHTa 25, coefunHeH ¢ ramkoun 40
LUNWHAENSA C BO3MOXHOCTBIO MOBOPOTa BOKPYr ocu nosopoTa 44. Ocb noBopoTa 44
NPOXOAMUT naparnnenbHO HanpasneHno X 1 KOMMNEHCUPYET N3MEHEHNA yrna a.

YCTpOMCTBO 23 TOYHOMO NO3ULMOHUPOBaHUS COAEPXKUT MCMOMHUTENBHbIN
anemeHT 45 1 nepenartoyHbIn MexaHnam 46. cnonHUTenbHbIA anemMenT 45
BbIMOMHEH B BUAE WTypBana. cnonHUTenbHbIM anemMeHT 45 pacnonoXeH Ha
PYKOATKE 48 C BO3MOXHOCTbLIO BPaLLEHNA BOKPYr OCU BpalleHns 47. PykoaTka 48
nmeet U-obpasHyto popmy 1 3akpenneHa Ha nonepeyHblx anementax 10, 11. Ocb
BpaLLeHna 47 NpoxoauT napannensHo HanpaeneHuo Y. [NepegaroyHbii MEXaHU3M
46 nepepaeT BpaLlaTenbHoe ABWKEHNE UCMONMHUTENBHOMO anemeHTa 45 Bokpyr
ocu BpaLleHns 47 Ha Hapes3HoW wnuHaens 39, 4tobbl Bpallats Hape3HOW
wnmHgens 39 Bokpyr ocu 41 wnuHaens. MNepenatoyHbin MexaHn3m 46 coaepxmT
nepeparoyHble koneca 49, 50 n npmBogHoW pemeHb 51. MNMepepatoyHoe koneco 49
CO€AMHEHO C UCMONMHUTESNBbHBLIM 3nemMeHToM 45 ¢ nepefayven KpyTALWEro MOMEHTa,
a nepegaroyvHoe koneco 50 cBA3aHO ¢ Hape3HbIM WnuHaenem 39 ¢ nepegaden
KpyTAwero momeHTa. NpmBogHOM pemeHb 51 nepepaeT BpawatensHOe ABMKEHME
nepeparo4yHoro koneca 49 nepegatodHomy konecy 50.

[Ansa sawuTbl Hape3Horo wnmHaens 39 yCTponcTBo 23 TOYHOMO
NO3ULMOHUPOBAHUS COAEPXKUT CUIMbOHbI 52, 53, pacnonoXeHHbIE MeXay
NOALMMNHUKOM 42 1 ravkon 40 WnuHAENS, a Takke Mexay noaLwnnHMKomM 43 n
rankon 40 wnuHaensa Hag HapesHbiM wnuHgenem 39.

PenbcownudoBaneHaa MawwmnHa 1 CoOaepXMT Takke HanpaBnaroLLy pamy
54, koTopas npukpenneHa Kk pame 14 nonepeyHbix canasok ¢ BO3MOXHOCTbHO
noBopoTa BOKPYr ocu nosopota 55. Ock nosopoTta 55 npoxoaut napannensHo
HanpasneHuto X. Hanpaenarowas pama 54 nmeet U-o6pasHyto bopmy.
Hanpasnstowaa pama 54 cogepxut HanpaesnaoLwme srnemMeHTbl 56, KoTopble
3aKpenneHbl Ha COOTBETCTBYHOLLEM NEPBOM KOHLIE NOCPEACTBOM MOBOPOTHbIX
NOALUMMHMKOB 57 C COOTBETCTBYHLLMM CBA3AHHLIM NMOMepeYHbIM 3f1eMeHToM 17,
18 nonepe4yHbIx canasok. Hanpaenarowpme snemMeHTbl 56 coegmMHeHbl apyr ¢
APYrOM Ha COOTBETCTBYIOLLEM BTOPOM KOHLE MOCPEACTBOM COEAMHUTENBHOIO
anemMeHTa 58. Ha Buae cepxy Hanpasnsaowaa pama 54 pacnonoxeHa Bo

BHYTPEHHEM npocTpaHcTBe 19 nonepeyHblx canasok 13.



10

15

20

25

30

23

[ns noBopoTa HanpaenaLwen pambl 54 penscolunudgoBansHaa mawimHa 1
cHabxeHa NoBOPOTHBIM YCTPONCTBOM 59. M0BOPOTHOE YCTPOMUCTBO 59 3aKkpenneHo
Ha nonepeyHbIx canaskax 13 n Hanpaenstowen pame 54. C NOMOLLBHO
MOBOPOTHOrO YCTPOMCTBAa 59 HanpaenaroLyro paMmy 54 MOXHO NoBOpayMBaTth
OTHOCUTENBHO NonepeYHbIx canasok 13 Bokpyr ocu nosopoTta 55. [oBoOpoTHOE
yCTPONCTBO 59 coaepXUT NCNONHUTENbHLIN anemeHT 60. cnonHnTenbHbIN
anemMeHT 60 BbINONHEH B BUAE WTypBana. [1na ocywecTeneHmsa noBopora
NMOBOPOTHOE YCTPOUCTBO 59 MMEET 3ybyaroe Koneco, KOTopoe B AeTansax He
NoKasaHo, N CBA3AHHYHO C HAM 3yB4aryto penky. 3ybyaTtoe Koneco yCTaHOBMNEHO Ha
nonepeyYHbIx canaskax 13 ¢ BO3MOXHOCTbIO BpaLleHNA 1 CBA3aHO C
MCNONHUTENBHBIM 3nemeHToM 60. 3ybuartas penka yctaHoBneHa Ha
HanpaenaroLwen pame 54 n B3aMmMogencTByeT C 3ybuaTbiM KONECoM AN NOBOpOTA.

[Ana pasmeLleHns nepsoro wnudosansLHoro yana 61 nnm BToporo
g oBansHoOro yana 62 penscownudoBansHas MmamHa 1 umeet gepxarens 63
lwnudgosansHoro yana. epxartens 63 yCTaHOBMNEH Ha HanpaeBnsaoLwWwen pame 54.
Hepxatens 63 cogepXut TpydyaTble HecyLumMe anemMeHTbl 64, KOTOpble NIMHENHO
npoBeAeHbl MO HanpaenalLWMM aneMmeHTam 56. Hecylmne anemeHThbl 64
coeauHEeHb! Apyr C APYroM Ha KOHLEe, obpalleHHOM NpoYb OT paMbl 3, C MOMOLLbIO
COeaMHUTENBHOMO anemMeHTa 65, Tak uTo aepxarens 63 nmeet U-obpasHyto
dhopmy.

Hepxatenb 63 BbINOMHEH C BO3MOXHOCTBIO IMHENHOrO NEPEMELLEHNS Ha
HanpaenAroLen pame 54 C NOMOLLBLH YCTPOMUCTBA 66 BEPTMKANBHOIO
NO3MLMOHMPOBaHMS. YCTPOMUCTBO 66 BEPTMKANbHOrO NO3ULMOHNPOBaHNA
COAEPXKUT HAPE3HOM LUNUHAENb 67, yCTaHOBIMEHHbIM C BO3MOXHOCTBHO BpaLLEHUS
Ha COEANHNTENBHOM 3nemMeHTe 58 HanpaenaoLwen pambl 54. HapesHoun
LWNMHAENb 67 COeAMHEH C UCNONHUTENBHBIM 3NeEMEHTOM 68. VicnonHUTENbHbIN
3neMeHT 68 BbINOMNHEH B BUAE LUTypBana. YCTPOMUCTBO 66 BEPTMKaNbHOrO
NO3MLIMOHMPOBAHNA COLEPXKNUT TakKe ranky 69 WNMHAENS, KoTopas NPOYHO
coejMHeHa C coeauHUTENbHBIM arnemMeHToM 65 aepxatens 63. Npu BpalleHnn
NCMNOMHUTENBHOrO anemeHTa 68 gepxarenb 63 NMHENHO NEPEMELLAETCH BBEPX

11 BHMU3, T. €. B HanpaslieHNA Z, B 3aBUCUMOCTU OT HanpaslieHNA BpaLleHUA.
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[na kpenneHna nepeoro wnmdgosansHoro yana 61 nnu BToporo
LnmMdoBansHoOro yana 62 mawwvHa 1 nmeet bbicTpocmeHHoe yctponctso 70. C
MOMOLLBHO BbICTPOCMEHHOIO ycTponcTBa 70, kak MOXXHO BUAETb Ha NpunaraemMbIx
yepTexax ¢ dur. 1 no dur. 5, nepebIn WNMGOBanbHLIN y3en 61 NpUKpenneH K
aepxarento 63 n, Takum obpasom, k nonepedHsiM canaskam 13. NepBbin
LNudpoBanbHbIA y3en 61 NPUKPENeH K HECYLLMM 3reMeHTamM 64 C MOMOLLIbHO
BbicTpocmeHnHoro yctponctea 70. Mepebin WnudoBansHbIM y3en 61, Taknm
obpasom, nepemeLLaem B HanpasneHnM X ¢ NOMOLLbIO HANPaBnAoLLMX POSIMKOB
4, B HanpasneHnn Y ¢ NOMOLLLHO MonepeYHbIX canasok 13 1 nosopaymBaem BOKPYT
OoCM NOBOpPOTa 55 ¢ NoMoLLLH0 HanpaenaALwen pambl 54, /nnm MoxeT
nepemMeLlaTbCa B HanpasneHnn Z ¢ NOMOLLBIO gepxarena 63.

MepBbIM WNMdOBanbHLIN yY3en 61 CNyXMUT Ans NPodUnmMpoBaHna pensca 2.
MepBbiv WNMdOBanbHLIN y3en 61 cogepxmnt npneog 71 wnndoBanbHOro
WHCTPYMEHTA, KOTOPbIA NPUBOAUT BO BpaLLEHME NEPBLIV LWNMGOBanbHbIN
WHCTPYMEHT 72 BOKPYr NepBoun ocu BpalleHna 73. LLnndoBanbHbIN MHCTPYMEHT
72 BbINOMHEH B BUAE YalleyHoro wnundgosanbHoro kpyra. Ock BpalleHus 73
NpoXoauT napannensHo NockocTu E, obpasyemon Hanpasnawowen pamon 54.

Ocb BpaLleHVsa 73 NpOXOAMUT HaKMOHHO K HanpasneHuo Z. JTo co3gaeT
yron 3asopa npv wnngosaHmu.

Bropown wnungosanbHbIn y3en 62 CnyXuT Ansa yaaneHus 3ayCeHLUeB C
penbca 2. Kak MOXHO BUAETL Ha our. 6, BTOPOM NN oBanbHbIA y3en 62
Kpenutcs K aepxartento 63 n, Takum obpasom, K nonepeyHbiM canaskam 13.
Bropon wnundosanbHbIM y3en 62 coaepkut npmeog 74 wnndoBansHOro
WHCTPYMEHTA, KOTOPbIA NPUBOAUT BTOPOM LUNMGOBanNbHLIM MHCTPYMEHT 75 BO
BpaLLEHME BOKPYr BTOPOU OCK BpaLleHus 76. BTopon wnmdoBanbHbIN
WHCTPYMEHT 75 BbINOMHEH B BUAE LWNndoBaneHoro kpyra. Ock BpalleHms 76
MNPOXOAMUT MONEPEYHO, B YaCTHOCTU, NEPNEHANKYNAPHO NnockocTn E, obpasyemown
HanpaeBnAoLEN pamon 54.

CooTBeTcTBYHOWMA NpmBog 71, 74 WwnmdoBanbHOro MHCTPYMeHTa
COAEPXKUT ABUraTenb BHYTPEHHEro cropaHmsa. COOTBETCTBYOLLMI LLNUAOBaNbHbIN
y3en 61, 62 yctaHoBNeH Ha gepxarerne 63 ¢ AByX CTOPOH. DTo obecneymBaeT

TOYHYIO U HAEXHYH pukcaumio wnundgosanbHoro yana 61, 62. U-obpasHbiv
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aepxarens 63 WnmMgoBanbHOro yana ycuneH ByCTOPOHHUM KpenneHnem
LwnngosansHoro yana 61, 62.

BeicTpocmeHHoe ycTponctso 70 cogepKmT nepeble ObICTPOCMEHHbIE
3MNEMEHTbI 77 1 CBA3AHHbIE C HUMM BTOPbIE ObICTPOCMEHHbIE 3NEMEHTbI 78.
[MepBbie ObICTPOCMEHHbIE ANEMEHTbI 77 NPUKPENNEHbI K HAPYXHbIM CTOPOHaM
HecyLLMx anemMeHToB 64. BTopble BbICTPOCMEHHbIE SNEMEHTbI 78 NPUKPENEHbI K
wnudosaneHbIM yanam 61, 62. PacctosHMe n nonoxeHue nepsbIxX
ObICTPOCMEHHbIX 311IEMEHTOB 77 COOTBETCTBYHOT PACCTOSHUIO U NOMNOXEHMIO
BTOPbIX BbICTPOCMEHHbIX 3nemMeHToB 78. COOTBETCTBYIOLLMI NEPBbIV
ObICTPOCMEHHBIN 3NEMEHT 77 POPMUPYET NNHEWHYIO HanpaensawLwyto L co
CBSA3aHHbIM BTOPbIM ObICTPOCMEHHBIM 3nieMEHTOM 78. [1ns 3Ton uenu nepsbin
ObICTPOCMEHHBIN SNEMEHT 77 COAEPXUT, HAaNPUMEpP, KaHaeKy, a COOTBETCTBY LM
BTOPOM BbICTPOCMEHHbBIN 3NEMEHT 78 COAEPXKUT COOTBETCTBYHOLLMIN BbICTY.
JlvHenHasa HanpasnsaoLwas L BeINonHEHa B MONEPEYHOM CEeYEHUN, HanpuMep, B
dopme nacrodkmHa xBocTa. JlInHenHble Hanpaenawwme L, obpasoBaHHble
ObICTPOCMEHHBIMU 3NEeMEHTaMn 77, 78, NPOXOAAT NONEPEYHO, B YaCTHOCTM,
nepneHankynsapHO NNockocTn E, obpasyemon Hanpaesnaowen pamon 54. Bropble
ObICTPOCMEHHbIE 3MEMEHThI 78 nepemMeLaembl C MOMOLLbIO COOTBETCTBYHOLLMX
NCNONHUTEMNbHBIX 3NeMeHTOB 79. ICNonHUTENbHbIE 3NeMeHTbl 79 BbINOMHEHDI,
HanpuMep, B BUAE pblyaroB. 3a CYET NpUBEAEHUSA B AENCTBUE UCTIONHUTENbHBLIX
anemMeHToB 79 nepsble BbICTPOCMEHHBLIE 3NEMEHTbLI 77 NPWKUMAKOTCS K
COOTBETCTBYHOLLMM BTOPbLIM BbICTPOCMEHHBIM anemeHTam 78. Takum obpasom,
COOTBETCTBYHLWMM LN oBanbHbIV y3en 61, 62 KpenuTea K gepxatento 63 ¢
MOMOLLbHO BbICTPOCMEHHOrO ycTponcTea 70 C reOMETPUYECKMM 3aMbIKAHUEM U
PPUKLMOHHBIM CLENSNEHMEM.

MpuHUmn paboTbl penbcownmdoBansHOM MalnHbl 1 ONUCaH HUXKE.

PenbcownudoBaneHaa mawwmHa 1, unniocTpupyemas Ha npunaraemblx
yepTexax ¢ pur. 1 no ur. 5, CnyxuT, Hanpumep, 415 NPOPUIMpPoBaHUS penbca 2.
MepBbiv WNMdoBanbHbIM y3en 61 rpybo NO3MLMOHNPYHOT B MONEPEYHOM
HanpaeBneHnn UM B HanpaeneHMm Y ¢ NOMOLLLHO yCTponcTBa 22 rpyboro
MNO3ULMOHMPOBAHNSA U TOYHO NO3ULMOHMPYIOT B TOM Xe HarnpaBneHun C MOMOLLbHO

yCcTponcTea 23 TOYHOrO NO3MUMoHMpoBaHuaA. na rpyboro nosnuymMoHMpoBaHmns
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onepatop pasbnoknpyet BnoKMpoBOYHbLIW y3en 29 ¢ NOMOLLBI0 BNOKMPOBOYHOMO
NCMNOMHUTENBHOrO anemeHTa 33 1 NOBOPaYMBaET UCNOSNHUTENBHbBIA SNeMEHT 25 B
TpebyeMOM HanpasneHnn NoBoOpoTa BOKPYr ock nosopoTta 27. lNpu nosBopoTe
N3MEHSIETCS Yron O U COEANHUTENbHLIV 3NEMEHT 26 NOBOpaYMBaETCA BOKPYr OCU
nosopoTa 28. bnarogapsa TOMy YTO COEANHUTENbHbBIA ANEMEHT 26 CoeauHEH C
rankon 40 wnuHaens ycTtponcTaa 23 TOYHOrO NO3MLMOHUPOBAHNSA, NONEpeYHbIE
canaskm 13 nepemMeLlaroTcsa NPAMONIMHENHO NO HanpaBneHuo Y nnuv napannensHo
HanpaeneHuto Y Ha pame 3. LUnnHaenbHbIn y3en 38 BbINOMHEH C BO3MOXHOCTBLHO
CcaMoBNOKMPOBKM, Tak YTO ABWKEHWE ramkm 40 WNMHAENS, Bbl3BaHHOE
COEAMHUTENBHBIM 3NIEMEHTOM 26, NPUBOAUT HE K BpallaTenbHOMY ABWXKEHMIO
Hape3Horo WnuHaensa 39, a K NPAMONVHENHOMY ABWKEHMIO MOMEpEeYHbIX canasok
13.

[ns TOYHOro NO3MLMOHMPOBAHNA NONEPEYHbIX canasok 13 yCTponucTBo 22
rpyboro no3nyMoHMpoBaHUs cHavana ouKCupyoT B TpebyeMOoM NonoXXeHUn
rpyboro nos3vymoHnposaHusa. nga storo oneparop GonbLue He NPUBOAUT B
Aencrame 6roKMPOBOYHBIA NCMOMHUTENBHLIW 3nemMeHT 33. brnoknpoBOYHbLIN
anemeHT 30 cmMeLaeTcs B CTOPOHY OTBETHOrO BrOKMPOBOYHOMO anemeHTa 31 3a
CYET NpeaBapuUTENBHOIrO HaNPSXKEHWUS YNpyroro anemMeHTa 37, Tak 4Tto
BnokMpoBoYHbIN anemeHT 30 BXOAMWT B 3auenneHme mexay Asyms 3ybbamm 32
OTBETHOro BrOKMPOBOYHOrO anemerTa 31 n GnoknpyeT ycTponcTeo 22 rpyboro
NO3MLIMOHMPOBAHUS.

B 3adumkcmpoBaHHOM NONoXeHun rpyboro no3numoHNpoBaHMsS NonepeyHble
canaskm 13 nogBeprarotT TOMHOMY NO3NLMOHMPOBAHMIO C MOMOLLIbHO YCTpOMUCTBa 23
TOYHOro NO3MLMOHMPOBaHNA. [1na STOro oneparop noBopayvnBaeT
NCNONHUTENBHBIA 3NEMEHT 45 B XXenaemom HanpasneHuM BpaLleHUs BOKPYr OCU
BpaLleHna 47. BpawartensHoe aBmKEHME NEPEfAETCA YEPES NEPEATOUHbIN
MEXaHn3Mm 46 Ha Hape3HOM WNUHAENb 39, KOTOPLIW BpaLwaeTcs BOKPYr ocun 41,
bnarogaps Tomy yuto ravika 40 wnuHaensa HeNOABMKHA B NONEPEYHOM
HanpaeneHnn Unm B HanpaeneHnn Y ns-3a 3abnoknMpoBaHHOrO yCTponucTea 22
rpyboro no3nyMoHMpPoBaHUS, NonepeyHble canaski 13 NMHENHO CMELLaKTCSH U
TOYHO MO3NLMNOHUPYHOTCA B NMOMNEPEYHOM HanpasneHum Unu B HanpaeneHun Y 3a

CYET NMHEMHOro NepeMELLEHNA HapPEe3HOoro WNUHAEeNA 39 OTHOCUTENBHO rankm 40
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wnuHgens. Takmm o6pasom, yCTPOUCTBO 22 rpyboro No3nuUmMoOHMPOBaHNA U
YCTPOUCTBO 23 TOYHOrO NO3ULMOHMPOBaHUS ENUCTBYIOT Ha OOHU U Te Xe
nonepeyHble canaskun 13 yepes WwnuHaenbHbIN y3en 38.

[Ans pansHEeNLWero No3nUMoOHMPOBaHNA NEPBOro WMdOoBanbLHOro yana 61
HanpasnaoLLY pamy 54 MOXHO NOBOpaYnBaTh BOKPYr OCK NoBopoTa 55 ¢
NOMOLLIbHO MOBOPOTHOrO ycTponcTea 59. MNepebin WnudoBanbHbIA y3en 61 MOXHO
NIMHENHO NepeMeLLaTh B HanpaeneHnn Z ¢ NOMOLLBI0 YCTPONCTBa 66
BEPTUKANBHOIO NO3ULMOHMPOBAHNA M TakuM 00pa3om NoaBOAUTL K PENbCY 2 UNn
perynupoBaTth Mo BbicoTe. Kpome Toro, penbcownmgoBanbHyo ManHy 1 MOXHO
nepemMeLLaTb B HanpaeneHMm X BpY4YHYH C MOMOLLbHO HanpasnsoLWwmx pOnmKoBs 4.
[MpodununposaHue penbca 2 ¢ NOMOLLBIO MEPBOro LWANGOBanbHOrO MHCTPYMEHTa
72 BbINONHAT 06bI4YHBIM 0Bpasom.

[1nsa 3ameHbl NepBoro wnmdgoBanbHOro yana 61 nonepeyHsle canaskm 13
nepemMeLLaroT Mexay penbcamm 2 ¢ NOMOLLbIO yCeTponcTea 22 rpyboro
NO3MLUMOHMPOBaHMSA. 3aTeM UCMOMNHUTESNbHbIE 3NeMeHTbI 79 BbICTPOCMEHHOro
ycTponctea 70 ocBoboxaaroT, Tak UTo ocnabnsaeTca npuxaTtne nepeoro
lwnudgosansHoro yana 61 k gepxarento 63. Tenepb NepBbI LWNNGOBaNbHbLIA y3en
61 MOXHO CHATL C Aepxarens 63 Bpy4Hyro. [1ns 3Toro nepBbiv WM oBasnbHbIN
y3en 61 cMmeLlaroT NMHENHO nonepek nnockoctu E, obpasyemon HanpaensaoLlemn
pamon 54, Tak 4YTo BTOPbIE BbICTPOCMEHHbIE ANEMEHTbI 78 CHUMAaKOTCA C
COOTBETCTBYHOLLMX NEPBbIX ObICTPOCMEHHbBIX 31EMEHTOB 77.

[na kpennerna BTOPOro wnmdoBanbHOro yana 62 k gepxarento 63 ero co
BTOPbIMWN BbICTPOCMEHHBIMU 3NeMeHTamMm1 78 BCTaBNSOT B NepBble
ObICTPOCMEHHbIE 3NEMEHTbI 77. 3aTteM akTUBMPYIOT MCNOSNHUTENbHBIE 3NIEMEHTbI
79, Tak 4YTO BTOPOW WG OBanbHbIN y3en 62 3aXumaeTca B gepxarene 63.
Tenepb BTOPOM LWNNOBarnbHbIA y3en 62 CoOeanHEH C aepXarenem 63 ¢ MOMOLLBHO
ObICTPOCMEHHOrO ycTponcTea 70 reOMeTPUHECKMM 3aMbIKaHUEM U PPUKLMOHHBIM
cuenneHneM. PenbcowwnudgoBansHas MmawwmHa 1 co BTOpbIM WG OBasnbHbIM
y3nom 62 nsobpaxeHa Ha dwr. 6.

C nomoLbto BTOPOro LWNMG0BansHOro MHCTPYMeHTa 75, BbINONTHEHHOTO B
BMAE LWNMGOBANbLHOro Kpyra, MOXHO, HanpuMep, CHUMaThb 3ayCceHLbl C penbca 2.

YnaneHue 3ayceHueB HeobxoAMMO, Hanpumep, ANs OTBETBNEHUN PenbcoB 2
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CTpenoYHoro nepesoga. [Jns CHATUA 3ayCeHUeB C OTBETBNSOLEroca penbca 2
NPOCTbIM 06pa3omM BTOPOW NG OBanbHbIW arperat 62 MOXeT ObITb pacnonoxeH
B MONEpPEeYHOM HanpasneHun Unm B HanpaeneHun Y ¢ NOMOLLbHO yCTpouCcTBa 22
rpy®oro no3vumoHnpoBaHus. [ns aTom uenu penbcownmdoBansHyo MallnHy 1
pacnonararoT Ha NPSIMONTMHENHOM y4acTKe penbcoB 2. bnokmpoBoyHbIv y3en 29
0CBOBOXAAKT C NOMOLLBH BrNOKMPOBOYHOMO MCMOMHUTENBHOIO anemeHTa 33.
BnoknpoBOYHbINM UCNOMHUTENBHBLIV 3NEMEHT 33 NPUBOANT B AENCTBME HATSKHON
anemeHT 34, KOTopbIN cmewaeT BrokMpoBOYHbLIW anemMeHT 30 U3 OTBETHOIO
BnokmpoBo4YHOro anemeHTta 31 ¢ NPeooneHNEM YCUNUS yNpyroro anemeHTa 37.
[MonepeyHble canaskm 13 n, Takmm oBpasom, BTOPOU LWNnoBanbHbI y3en 62
MOXHO Nerko 1 66ICTPO NO3ULMOHMPOBATL B MONEPEYHOM HanpasneHum Unm B
HanpasneHun Y nyTemMm NoBopoTa UCTMOMHUTENBHOMO 3fieMeHTa 25 BOKPYr OCK
nosopoTa 27. [lansHenwee no3numMoHMpoOBaHME BTOPOro WMGOBanbLHOro yana 62
BbIMOSHSOT KakK yXe onncaHo Bbiwe. BTopon wnmudoBanbHbIn y3en 62 CHAMaLOT, a
nepBbIn WNngoBanbHbIV y3en 61 3aKpennsaroT, Kak y»Ke ONUCbIBanoch BbiLLe.
Hanee co ccbinkamm Ha our. 7 ONUCbIBaETCS eLle OAnH nNpumep
ocyLlecTBneHns n3obpeteHus. [Ana nyywen nnnctpauum yectponcTaea 22 rpyboro
NO3MLMOHMPOBAHNSA U YCTPOUCTBA 23 TOYHOIO NO3ULIMOHMPOBAHMS,
HanpaensawoLas paMmbl 54, NOBOPOTHOE YCTPONCTBO 59, NepBbIA LWNMGOBaNbHbIN
y3en 61 nnu BTOpon WnndoBanbHbIn y3en 62, aepxartens 63 wnndoBansHOro
y3na n yCTPONCTBO BEPTUKANbLHOMO NO3NLMOHMPOBaHUS 66 Ha dur. 7 HE NoKasaHbl.
B oTnnume ot nepeoro BapuaHTa UCNONHUTENbHLIA 3NEMEHT 25 yCcTponcTea
rpyboro no3nymMoHMpoBaHns 22 BbINOMHEH C BO3MOXHOCTBIO JIMHENHOTO
nepemMeLLeHNS OTHOCUTENBHO pambl 3 B MONEPEYHOM HanpasneHuy Unm B
HanpaeneHnn Y ¢ NOMOLLBIO NHENHOM Hanpaensaowen 80. MNpruBogHON anNemMeHT
25 coeguHeH ¢ rankon 40 wnmnHgens. Takum 06pasom, B OTNIMYME OT NEPBOrO
BapuaHTa, NPMBOAHON MEXaHN3M 24 He COAEPKUT COEAMHUTENBHOIO 3MeMeEHTA.
[Ansa cpaBHEHWS, UCMONMHUTENBHBIN MEXaHN3M 24 COAEPXKUT UCNONHUTENbHbIN
anemeHT 25 1 nnHerHyto HanpaenaoLwyto 80. briokpoBoyHbIM snemeHT 30
BnoknMpoBOYHOro y3na 29 B3anMO4ENCTBYET HENOCPEACTBEHHO C pamoun 3
MaLWHbI. BNokMpoBoYHbIM anemeHT 30 BbINOMHEH, HAaNPUMEpP, B BU4E TOPMO3HOM

Konoakun. brnokmpoeouHbI anemeHT 30 BrnokupyeT yCTpoucTBo 22 rpyboro
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NO3ULMOHMPOBAHUS 3a CYET TPEHUS OTHOCUTENLHO pambl 3. UICNonHUTENbHbIN
anemeHT 25 ycTpouncTea 23 TOYHOro NO3NLMOHMPOBaHMS 3aKpeneH
HENOCPEeLACTBEHHO Ha Hape3HOoM wnuHaene 39. YTo kacaeTcs ocTanbHON
KOHCTPYKLUMM N pexmma paboTbl, CM. OnncaHMe Nepeoro BapuaHTa.

[Mpu3HakM BapmaHTOB OCYLLECTBNEHNSA MOXHO 00beanHATL Nobbim

XenaembiM obpasom.
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POPMYIA N3OBPETEHUA

1. PenbcownudoBansHaa MalumHa 4ns WwnndosaHUs penscos
XEenesHoA40POXHOro nyTH, UMeroLLas
- pamy (3),
- HanpaBngawLMe ponvkn (4), yCTaHOBIEHHbIE C BO3MOXHOCTLHO BpaLleHUs Ha
pame (3) Ans nepemeLleHns penbcoLnmdoBanbHON MawwnHel (1) No penscam (2)
BPYYHYHO,
- nonepeyHble canaskm (13), ycTaHOBMEHHbIE C BO3MOXHOCTLIO NepeMeLLeHMs Ha
pame (3) B nonepeyHoM HanpasneHum (Y), n
- H& MeHee O4HOro wnmngosanesHoro yana (61, 62),
OTNNYaKOLLAACH TEM, YTO
ynoMaHyTble WindoBanbHble y3nbl (61, 62) pacnonaraeMel Ha NONEPEeYHbIX

canaskax (13) B3aMmosamMmeHsseMbIM 06pasom.

2. MawwvHa no n. 1, oTnuyarowaacs Tem, 4To

LwnudosanbHbIn y3en (61, 62) ycTaHOBNEH Ha ABYX CTOPOHaXx.

3. MawwuHa no nobomy 13 nn. 1 nnun 2, oTnuyarowascs
Hann4MeMm B ee cocTaee DbICTPOCMEHHOro yctponcTaa (70) ansa kpennexHus

LnungosanbHbIX y3nos (61, 62) B3anmoszameHssieMbiM 0Bpasom.

4. MawwHa no n. 3, oTnnyarowasacs Tem, YTo
ObICTPOCMEHHOE YCTPOMUCTBO (70) COAEPKMUT NO MEHBLLLEN MEPE OAMH NEPBLIN
ObICTPOCMEHHBIN 3NEMEHT (77) 1 N0 MEHBLLEN MEPE OAMH CBA3AHHBLIA C HUM
BTOPOM BbICTPOCMEHHBLIN 3NeMEHT (78), KoTopble 0BpaTnMo coegnHsaEMbI Apyr C

LAPYrOM C reOMeTPUYECKUM 3aMblKaHeM UMM C PPUKLMOHHBIM CLEMNNEHNEM.

5. MawwHa no n.3 unu 4, oTnnyaroLwancs Tem, 4To
ObICTPOCMEHHOE YCTPOMUCTBO (70) COAEPXKUT NO MEHBLLLEN MEPE OAMH
NCMNOMHUTENBHLIW 3neMeHT (79) ana obpatnMoro 3axxmmaHusi NePBOro
ObICTPOCMEHHOIO anemMeHTa (77) 1 CBA3aHHOro C HUM BTOPOro BbICTPOCMEHHOIO

anemMeHTa (78).
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6. MawwuvHa no nobomy 13 nn. 3-5, oTnuyaroLasaca Tem, 4Yto
ObICTPOCMEHHOE YyCTPOoMUCTBO (70) 0BpasyeT No MeHbLUEN MEPE OAHY FIMHENHYHO

HanpasnsawoLyto (L).

7. MawwHa no nobomy 13 NpeaLecTBYOLMX NYHKTOB, OTIMYaroLLancs

HanM4MeM B €€ COCTaBe HanpaensoLen pambl (54), pacnonoXxeHHoOM Ha
nonepeyHbix canaskax (13) u 3akpenneHHoM Ha nonepeYHbix canaskax (13) ¢
BO3MOXHOCTBH MOBOPOTAa BOKPYr OCK NOBOPOTA (55), npoxoasiwlen napannensHo

NPOoAONbEHOMY HanpasneHuto (X).

8. MawwuHa no nobomMy 13 nn. 6 unn 7, oTNnYaroLWancs TeEM, YTO
ynoMsiHyTasi MO MEHbLUEN MepPe ofHa nNuHenHas Hanpasnsarowas (L) npoxoant

nonepek nnockoctu (E), onpeaensemon Hanpaesnsowen pamon (54).

9. MaLumHa no nobomMy 13 NPeaLLECTBYIOLLMX MYHKTOB, OTNINYAOLLAsCs TEM,
YTO

nonepeyHble caHku (13) cogepxat 3aMKkHy Ty pamy (14).

10. MawwmHa no n. 9, oTnuyaroLwancsa Tem, 4to
3aMKHyTOM pamou (14) nonepeydHbIx canasok orpaHUYeHO BHYTPEHHEE
NpOCTpaHCTBO (19), B KOTOPOM MO MEHBLLLEN MEpPe YaCTUYHO pasmeLlaem no

MEHbLUEN MEPE OAWH LWNndoBanbHbIA y3en (61, 62).

11. MawwnHa no nobomy 13 npeaLecTByOLLMX NYHKTOB, OTNMYaroLascs
HanM4MeMm B ee cocTaee gepxartens (63) wnudoBansHOro yana anga pasmeLleHms
B3aMMO3aMEHSIEMbIM 00pasoM TOro UM Apyroro 13 WwnndoBanbHbIX y3nos (61,

62), npu aTOM gepxarens (63) ycTaHOBNEH Ha HanpaensLwen pave (54).

12. MawwuHa no nobomy n3 nn. 7—11, oTnmyaroLwascsa TeMm, YTo
HanpasnaLwas pama (54) cogepX1UT gBa HanpaeBnNALWKMX anemMeHTa (56), Ha
KOTOpPbIX YCTaHOBMNEHLI ABa HECYLLMX anemeHTa (64) ans pasmeLwleHns nodoro ms

LwnugoBanbHbIX y3nos (61, 62).

13. MawwmHa no nobomy 13 NpeaLlecTByOWMX NYHKTOB, OTNINYaroLLancs

TEM, YTO
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nepBbIv WNMdoBansHbIV y3en (61) npegHasHadeH Anga NnpounmpoBaHns pensca
(2), a BTOpOW WNndoBanbHbIA y3en (62) npeaHasHavyeH Ans CHATUA 3ayCeHLEB C

pensca (2).

14. MawmHa no nobomy 13 NpeaLlecTByOWMX NYHKTOB, OTNINYarOLLAACs
Hanu4Ynem B €€ CocTaee YCTpoucTea (22) rpyboro no3vUMoHNpOoOBaHNA 4ns
rpy®oro no3nUMOHNPOBaHNSA N YCTPONCTBA (23) TOYHOrO NO3ULMOHMPOBAHNSA ANS
TOYHOrO NO3ULIMOHNPOBAHUSA NoNepeyHbIX canasok (13) B nonepeyHom

HanpasneHuu (Y).

15. MawwmHa no nobomy 13 NpeaLlecTByOWMX NYHKTOB, OTNINYarOLLanCcs
TEM, YTO
LwnugosansHbIA y3en (61, 62) cogepXnt cooTBeTCTBYHOWMK NpuBog (71, 74)

LLNNPOBaNbHOMO MHCTPYMEHTAa, UMEIOLLMIA ABUraTeNb BHYTPEHHErO CropaHus.

16. Cnocob WwnnudoBaHWs penbCoB XeNe3HO40POXHOrO MyTU, BKIHOYaKOLWMN
cnepyowme craguu:
- obecneveHne Hanmuusa penbconmgoBansHoOM MmawmnHel (1) no nobomy 13
nn. 1-15, nmeroLen nepebin WNMgoBanbHbIN y3en (61),
- WnndoBaHmne, B YaCTHOCTU, NpOomnnpoBaHue penbcea (2) XKenesHogopoXKHOro
NyTK C MOMOLLLI NepBOro wnudosansHoro yana (61),
- 3amMeHa NepBoro WnndoBanbHOro yana (61) Ha BTOPOW LWNUGOBaNbHbLIA Y3Er
(62) n
- WNndoBaHWe, B YaCTHOCTK, CHATKE 3ayCeHLEB C perbea (2) ¢ MOMOLLBI BTOPOro

LwnudgosansHoro ysna (62).
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