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TPAHCIIOPTHAS CUCTEMA IOHULIKOI'O

H3o6pereHue oTHOCUTCA K 00,1aCTH TPAHCIIOPTHRIX KOMMYHHUKAIIUi, B YaCTHOCTH, K
HaJ3€MHBIM  KOMIUIEKCHBIM  TPAaHCIIOPTHBIM  CUCTEMaM  CTPYHHOrO  THIIA,
obecreyrBarOIM BEICOKOCKOPOCTHEIE MPY30BBIE M ITACCaXKMPCKUE MEPEBO3KH.

H3BectHa cucrema kommynukaimit IOHunkoro [1], BKIoO4aromas HaTAHYTYIO Haj
OCHOBAaHHMEM MEXIy ONOpaMH IyTEBYIO CTPYKTYpPY B BHJIE 00pa3yloIlUX PelIbCOBYIO
KOJIEIO IBYX DPEIBbCOBBIX HUTEH, KaXJasd M3 KOTOPBIX COCTOMT W3 IPEABApHUTEIBHO
HanpsHKEHHOTO CHJIOBOI'O OpraHa pelbCOBON HWMTH, COMPSHKEHHOTO € NPOTKEHHBIM
KOPITyCOM pEIbCOBOA HUTH C TIOBEPXHOCTBIO KA4YCHUs JUIS KOJECHBIX IOABIKHBIX
CPEICTB, U YCTAaHOBJICHHBIE Ha IMYTEBOH CTPYKType IMOJBIXXHEIE cpelcTBa. Kopirychl
PENbCOBBIX HUTEH 110 BCEH MJIMHE KOJIEM COEAUHEHBI C PAClONOKEHHBEIM MEXIYy HUMH
KopIrycoM Mpo¢uibHOH TpyObl, 00Opa3ys MOHOJMTHBIM JXECTKMI KOpIyC ITyT€BOH
CTpyKTypbl. lIpu 3TOM BBICOTa YPOBHS IOJIOXKEHUS PEIILCOBOM KOJIEH H3MEHACTCS B
IpeneNiax BBICOTHI KopIlyca TpyOBl Ha TNPpPOTSDKEHHH IIPOJIETA MEXIY OIOpPaMH,
YBEJINYMBAsACh K CEpeInHE MpOJETa U YMEHBIIA’ACh B HAIIPABICHUAX 00pa3ylolUX €ro
onop. Bo BHyTpeHHEe NpoCcTpaHCTBO TPpyObl MOMEIIEH NIPEABAPUTENBHO HANPSHKEHHEBIN
NPOTSDKEHHBIN CHIIOBOH opraH TpyOBl, IpUYEM BBICOTa YPOBHS I10JIOKEHHUS CHIOBOIO
opraHa TpyOhl H3MEHAETCA B NpeJiesiaX BRICOTHI BHYTPEHHETO NIPOCTpaHCTBa TPyOBI Ha
NPOTSOKEHUH TIPOJIETa MEXAY OINOpaMH, YMEHBIIAACh K CepeauHe MNpoiéra M
YBEIMYMBASICh B HAIIPABICHUAX 00pa3yIOIUX €10 OMOpP.

U3BecTHas cucTeMa KOMMYHMKaLUHA UMEET BBICOKYIO XKECTKOCTh U YCTOHYMBOCTD K
HOMEPEYHBIM KosleOaHUAM, oOecrieurBaeT CTaOMITH3aLMIO IIPOJOIBHON POBHOCTH KOJIEH
Ha BCEM NPOTHKEHUH ITyTEBOH CTPYKTYphl C y4&TOM MacChl HaXoAALUMXCsA Ha HEH
MOIBIKHBIX CPENCTB M KOMIICHCHPOBaHMS €CTECTBEHHOI'O IIPOBUCAHUS IIyTEBOM
CTPYKTYpPBI MEXy OIIOPaMH IO JCHCTBUEM Beca MOABWKHBIX CPEICTB.

W3BectHa mnpuHATas 3a MNPOTOTHN TpaHCNOpTHas cucrtema IOHunkoro [2],
BKJTIOYAIOIIAs, [0 MEHBIIEH Mepe, OAHY HaTAHYTYIO HaJl OCHOBAHMEM B IIPOIETAX MEKILY
onopamu ¢ cwiIoi HaTsKeHus 7, H, myTeByro CTpyKTypy, COAEPKALIYIO 3aKPEILUIEHHBIE
Ha OCHOBAHMH Ha Pa3HBIX YPOBHSAX B MPOJIETAX MEXIY CMEXHBIMHU OIIOPaMH U CBA3aHHBIE
MEXKIy CcoOOH  CHUCTeMOM  BEpTUKAIBHBIX BCTAaBOK IEPEMEHHOH  BBICOTHI,
PaccpelOTOYEHHEBIX C UHTEPBAJIOM m, M, TIO IPOJIETY MEXIY CMEXHBIMU OIOpaMH, 110

MEHbILEN MEpE, OIHY OCHOBHYIO HUTH B BHJIE TIPEABAPUTENBHO HAMPHKEHHOTO CHIIOBOTO



opraHa, CBA3aHHOI'0 ¢ KOPITyCOM OCHOBHOHM HHUTH C CONPSDKEHHOM ¢ HUM IIOBEPXHOCTHIO
Ka4yeHHs ¢ 06pa3oBaHHEM PEIBCOBOM KOJICH I MOIBHXXHBIX CPEJICTB, H, IO MEHbINEH
Mepe, OOHY BCIIOMOIaTelIbHYI0O HMTb C INPEIBApUTENbHO HANPSXKEHHBIM CHJIOBBIM
OpraHoM, M yCTAaHOBJICHHEIE Ha ITyTE€BOM CTPYKType MOABMXHEIE CPEACTBa, OTIMYUA
KOTOPOH B COOTBETCTBHMHM ¢ H300pETEHHEM 3aK/IIOYAIOTCS B TOM, YTO IyTEBas CTPYKTypa
BBICOTOM H, M, BKII0OYaeT pacloioKEHHBIE M0 TOPU3OHTAIM OMIIO3UTHO OTHOCUTENBHO
NPOAOJBHOM OCH M CBS3aHHbIE MEXAy coboil ¢ oOpa3oBaHMEM peENbCOBOM KOJEU
OCHOBHEIE PEIbCOBEIC HUTH, MPOTHKEHHBIE KOPITYCHl KOTOPBIX MPECTABIAIOT coboii B
[IOTICPEYHOM CEYEHHMM OTKPHITHIE WM 3aMKHYThle NpOQWIM WIH  IOJIOCH,
pacIosIokKEeHHBIE HA BBICOTE Hj, M, OTHOCHTEIBHO NpPAMOi, COCTUHSAIOEH BEPIIMHBI
CME)XHBIX OIOp, W BCIIOMOTATEABHYID HHTh, PaclOJOKEHHYI0 Ha BbicoTe H) M,
OTHOCHTEJIBHO MPAMO#, COETUHAIOMIECH BEPIIUHBI CMEXHBIX ONOp, MPUYEM CBA3AHHBIE C
NpOQUIBHBIMA KOPIIyCaMH OCHOBHBIX PEJIbCOBBIX HHUTEH IOBEPXHOCTH KayeHUsA
BBIIIOJTHEHBI € YTJIOM HAKJIOHA K rOpU30HTY OoT 0 110 45°.

B u3BECTHO# TpaHCIOPTHON CHCTEME NMPHMEHAETCS TEXHHYECKH OOOCHOBaHHBIN
MHTEpPBAJl PacCpPelOTOYEHHS BEPTHKAJIBHBIX BCTABOK Ha IPOTAKEHHUH MpOJETa H
npeaenbl U3MEHEHUS MX BBICOTHI B 3aBUCHMOCTH OT MECTa pacIOIOXKEHHS BCTABOK B
NpONETE MEXAY CMEKHBIMU OTIOPAMH U BBICOTHI ITyTE€BO# CTPYKTYPHI.

TpancnoptHas cucrema HOHHMIIKOrO, NMpHHATas 3a NPOTOTHII, HAlpaBlIieHa Ha
yIyYIICHHE €€ KCIUTYaTallMOHHO-TEXHUYECKUX XapaKTEPUCTUK U HAaIEXHOCTH B CBETE
MIOBBIIICHUSA €€ yNPYrod yCTOMYMBOCTH M SKCILTYyaTaIl[MOHHONH POBHOCTH IMOBEPXHOCTEH
Ka4eHHs U1 KOJECHBIX TPAHCIIOPTHHIX CPENICTB.

OOUMMH HEOCTaTKaMH U3BECTHBIX TPAHCIIOPTHBIX CUCTEM [1, 2] aBnsroTes:

- M30BITOYHOCTD IPOYHOCTHHIX MAPAMETPOB, TAKUX KaK XKECTKOCTh U YCTOHYHMBOCTH
K MOTIEPEYHBIM KOJIe6aHUAM, TIPH OPraHU3aLuH ABHXKCHHS ITOABHKHBIX CPECTB JIETKUX
TUMOoB (1oJIHOH Maccoit 820 T);

- BBICOKas MaTepHaJOEMKOCTh M, COOTBETCTBEHHO, 3aBBILICHHAA yAEIbHas Macca
IIyTEBOM CTPYKTYPHI, IPUXOJAIMANCA HA EANHHIYY €€ IUIUHBL,

- HEJOCTaTOYHBIA YYET KOHCTPYKTUBHBIX OCOOCHHOCTEH BHMIOB KOIECHOW TATH
MOJBIKHEIX CPEACTB TPAaHCIIOPTHOM CHUCTEMBI U CBS3aHHBIX C HUMH OCOOEHHOCTEMH
IOBHTraTeleil, B 4aCTHOCTH, 06€CIIeUMBaIOIINX [TpeoOpa3oBaHUE JIIEKTPUYECKOM SHEPTHH

B MCXaHHYCCKYIO.



B ocHoBy u300peTeHHs MONOXKEHA 3allaya OOECIEYeHHS ONTHMAJIBHOM 110
MaTepHaIbHO-IHEPTETUYECKUM 3aTpaTaM U TEXHUKO-IKCILTyaTallAOHHBIM
XapaKTEPUCTHUKaM, OTHOCALIUMCS K IONEPEYHON NPOYHOCTH, NPOAOIBHON POBHOCTH H
YIIPYroi yCTOHYMBOCTH IMyTEBOM CTPYKTYPHI U1 TPAHCIIOPTHOM CHCTEMBI OIrPaHHYCHHO
XKECTKOro Tumna ¢ y4€ToM BIUSAHUA (AKTOPOB OKpPYXAIOUICH Cpelbl Ha €€ pa3sMepbl U
MacChl HaXOJALIMXCS Ha HEH MOIBMKHBIX CPEIACTB, a TAaKXe PACIIUPEHHS BUAOBOIO
4CCOPTUMEHTA IIyTEBBIX CTPYKTYP AU CTPYHHBIX TPAHCIIOPTHEIX cucTteM IOHuULKOrO.

Ha pemenune ykazaHHOM 3a7jauyl HallpaBJIeHa peau3alys ClIeIyIOIUX TEXHHIECKUX
uene:

- obecrnieyeHre MPOAOJILHOW POBHOCTH KOJIEM Ha BCEM MPOTHKEHUU IyTEBOH
CTPYKTYphI C Y4ETOM €CTECTBEHHOIO €€ MPOBHUCAHUSA MEXAY OIOpaMHU IOA IEHCTBHEM
COOCTBEHHOTO Beca U Beca IOJIBHKHEBIX CPENCTB;

- CHIDKCHHE MAaTCpPHAIOEMKOCTH M YIEINBHOM MAacChl IIyTEBOHM CTPYKTYPHI,
NpUXOAAUICHCA Ha eIMHULY €€ JIMHBI ¥, COOTBEICTBEHHO, CTOMMOCTH MOHTaXa H
SKCIUTyaTalldy TPAHCIIOPTHOM CUCTEMBI, BHEIPEHUE B KOHCTPYKLMIO ITyTEBOX CTPYKTYPHI
Pa3/IM4YHBIX TUIIOB MaTEPHAJIOB, OTIMYHBIX OT CTAJIH,

- peanu3aiUd KOHCTPYKTUBHBIX OCOOCHHOCTEH BHIOB KOJECHOM TArW,
UCIHOJB3YIOIUX JJIEKTPUYECKHE MCTOYHHUKH MNHWTaHUA, LI IIOABIDKHBEIX CpPEICTB
TPAHCIIOPTHOM CHUCTEMBI.

TexHMYecKHE IENM B COOTBETCTBMM C 3ajadedl HM300pDETEHHS JOCTUrAIOTCA
MOCPEICTBOM TPaHCIOPTHON cucTeMbl HOHHMIIKOro, BKIIIOYAIOLIEH, IO MEHBLUEH Mepe,
OJHY HAaTAHYTYIO HaJ OCHOBaHMEM C cwiIoil HaTshkeHus T, H, myreByro CTpykTypy,
YCTaHOBJIEHHYIO Ha OIOpHI ¢ 00pa30BaHUEM MPOJIETOB ATUHON L, M, KOTOpas COIEPIKHUT
CBSI3aHHBIE CUCTEMOH HECYILMX MEPEMBIUECK:

- HaTAHYTYIO C CHIOH HaTskeHus 77, H, BcriomoraTe/bHyI0 HUTh ¢ HECYIIUM CHUJIOBBIM
OpraHoM;

- HaTsAHyThle ¢ o0mel cuinol HaTsbkeHusa 12, H, qBe penbcoBhle HUTH, COAEpXKaILMe
CIWJIOBBIE OpraHbl, CBSI3aHHBIE C KOPIYCOM COOTBETCTBYIOILEH peEIbCOBON HHUTH C
CONpsHKEHHOM ¢ HHUM MOBEPXHOCTBIO KaueHHs ¢ 0Opa3oBaHHMEM pEIbCOBOM KOJIEH
HIUPHHOA S, M, U

- HaTSAHYTYIO C cuioi HaTshkeHus 73, H, U 3akperui€HHyl0 Ha HeCyIUMX IEepEeMBIYKax

TATOBYIO I10JIOCY, a TAKKEC YCTAHOBJICHHEIC HA HyTeBOﬁ CTPYKTYP€ NNOABHXXHBIC CPEACTBA,
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omuuyaroweics TeM, 4TO CHJIa HATSHKEHUA 1 Iy TeBOH CTPYKTYpHI ONpeeNieTcs CyMMOi
CHJI HaTsHKeHUA T BCrioMoraTenbHOH HUTH, 72 PENbCOBBIX HUTEHM U T3 TATOBOM MOJOCHL,

COOTHOIIIEHHUE MCKAY KOTOPBIMH YOOBJICTBOPACT YCIIOBHUIO!
T;

0,5< <10;

NIOBEPXHOCTH KaY€HMs PENIbCOBBIX HUTEH HAKJIOHEHBI K TOPU30HTY MOA YIJIOM oT 1° 1o
45°, 06pa3ys npH 3TOM YCIOBHYIO ABYXCKaTHYIO IOBEPXHOCTD C YIJIOM IIPH BEPIIUHE B
npenenax ot 178° no 90°;

a HecylllMe NEpPEeMBIYKH paccpeJOTOYCHHI B IPOJNETE MEXAY CMEXHBIMU OIOpaMH C
MHTEPBAJIOM 7, M, BEJIMYMHA KOTOPOT'O YAOBJIETBOPSET CIEAYIOLIEMY YCIOBHIO:

2< —'5'15100.

Jlns u306peTenns xapakTepHO TO, YTO B ITONEPEYHOM paspe3e MyTeBOH CTPYKTYPHI
CBsI3aHHAas C PENILCOBBIMU HUTAMH IIOCPEICTBOM HECYIIMX IIEPEMBIYEK BCIIOMOTaTEIbHAA
HUTH pa3MelleHa Ha M3MEHSIONIEHCS Ha MPOTSKEHUH NpoiéTa JUIMHOK L BEICOTE A
OTHOCUTENIBHO BEpXHEH TIpaHH HECYIIMX IIEPEMbIYEK II0 BEPTUKAIH, IIpHYEM
BBITNIOJTHAETCS YCIIOBHE:

0<-<0,l.

Nl =

JlocTimkeHre TEXHUUECKOH IeTTH N300peTeHns 00eCneYynBaeTCs TEM, YTO CBA3aHHBIC
MEXIy co0oif penbcoBble HUTH 3aKpEILICHBl Ha HECYUIMX IMEpeMBIYKax MOCPeICTBOM
3JIEMEHTOB CBS3H.

IIpu 3TOM 3JIeMEHTHI CBS3H BBINIOIHEHB! UIJIEKTPHYECKUMH.

IIpeanoYTUTENEHO 3JIEMEHTHI CBS3HM PEILCOBBIX HUTEH BHIMIOJHEHB U3 METALIa U
00ecneynBaloT AEKTPHIECKYIO CBA3b MEXIY PEIbCOBBIMH HUTAMM [IPU OAHOTIOISAPHOM
UX MOAKIIIOYECHHH K 3JICKTPHYECKOMY HCTOYHHUKY TTHTaHUS.

ITpu 3TOM BapHaHT pealu3aluy H300pEeTeHUS NPENNONAaraeT, YTO JJIEMEHTH CBA3M
PENBCOBBLIX HUTEH BEINIOJIHEHBI U3 METAJIA M IOTIOTHUTEIEHO COAEPIKAT NEKTPUICCKUE
M30JIATOPHI C LEJIBI0 UCKIIOUEHUS 3JEKTPUIECKOM CBA3H MEXIY PENBCOBRIMH HUTAMH
TIPH MX MOJKITIOYEHHH K Pa3HBIM IOJIIOCaM 3JIEKTPHUECKOTO HCTOYHHKA ITUTAHHUS.

JocTiKeHHe TeXHUYECKON Lenu H300peTeHUs obecreunBaeTcs TakoKe TEM, YTO
BCIIOMOTaTeJIbHas HUTH 3aKperUieHa Ha HeCYINHX MepeMBIUYKaxX MOCPEACTBOM IIOBECOB,
JUTHHA KOTOPHIX H3MEHAETCS COOTBETCTBEHHO U3MEHEHHIO BRICOTEI /2 C €€ BO3pacTaHUEM

OT CepeUHBI IPOJIETA B HANIPABJICHUAX 00pa3yoMUX ero omnop.



IIpy 5TOM 3aKpelsieHHe BCIOMOraTeIbHONM HUTH Ha HECYIIMX IEepeMBIYKax
IIOCPEACTBOM IIOABECOB OCYLIECTBIAETCS (UKCALMEH HECYIIEro CHIOBOrO OpraHa Ha
YIIOMSHYTBIX MOABECAX MOCPEICTBOM (PHKCATOPOB.

JIOCTHXEHUIO TEXHUYECKUX LieNeil 1300peTeHus CocoOCTBYET TO, UTO IIOBEPXHOCTH
Kau€HMs PEJIbCOBBIX HUTEH NMOIKIIIOYEHB] K 3EKTPUUYECKOMY HCTOUHHKY MUTAHHUA.

IIpu 3TOM TAroBas NoJj0ca NOAKIIOYEHA K 3JIEKTPHYECKOMY HCTOYHHUKY ITUTAHHUA.

ITpy 3TOM MOBEPXHOCTH KaYeHHS PEIbCOBBIX HHUTEN COEMMHEHEBI C OTPHIATEIHHBIM
MOMIOCOM  JJIEKTPUYECKOTO HCTOYHMKA MWTaHHMSA, a TATOBas I0Jloca — C  €ro
MOJIOXKUTEILHBIM MTOJTFOCOM.

BapuaHT ucnonHeHus H300peTeHHA MpeanoaraeT, 4ro MOBEPXHOCTH KadeHUS
PEIBCOBBIX HUTEH CO€AMHEHHI C MOJIOXKHUTEBHBIM IOJIFOCOM JIEKTPHYECKOTO UCTOUHUKA
NHUTaHKA, a TATOBas M0JI0CA — C €r0 OTPUIATEILHBIM MOTIOCOM.

BapuaHT ucnonHeHHs U300peTeHHsS MOXKET 3aK/II0YaThCs B TOM, YTO IIOBEPXHOCTH
Ka4eHUs OJHOH peJbCOBOH HUTH COCAMHEHA C IOJOXHUTEIBHBIM IIOJIOCOM
3NIEKTPUYECKOr0 UCTOYHHUKA [TUTAHMUSA, 2 TOBEPXHOCTh KaueHHs BTOPO# pesIbCOBOM HUTH
— € €ro OTPULATENBHBIM MOJIIOCOM.

Taxoke BapuaHT HCIOJHEHUS HM300pETEHMS NPEANOJaracT, 4Yro CHIOBHIC OpraHbl
PEIBCOBBIX HUTEH ANEKTPHUUECKH H3OJHPOBAHBI OT BCIIOMOraTENbHOM HUTH, HECYLIUX
NIEpPEMBIYEK M TATOBOM MOJIOCHL

IIpu sTOM Hecymmif CHJIOBOI OpraH >JIEKTPUYECKH H30JIMPOBaH OT PEIbCOBBIX
HHUTEH, HECYIUX NEPEMBIYEK U TATOBO# MMOJIOCHI.

[Ipu 5TOM Hecylue MEePEMBIYKH BBIIOJHEHBI 3JICKTPUUECKH H30JIHMPOBAHHBIMHM OT
PENbCOBBIX HUTEH, BCIOMOraTeNbHONH HUTHU U TATOBOH IOJIOCHL.

KOHCTpYKIIMOHHAA TNPOYHOCTh MPEIACTAaBJACHHOW TPAaHCIIOPTHOM CHCTEMBI IO
N300pETEHUIO JOCTHraeTcs 3a CUET TOTO, YTO KOPITYCHI peIbCOBBIX HUTEH BBHITIOJHEHEI B
BUZie Mpo¢uis, MONEpedHbIi pa3pe3 KOTOpOro mnpeacTaBiseT cob6od KpYIiylo WIH
npoGUIbHYI0 TpyOy, HJIH IOBEILIEP.

JIOCTHXXEHHE TEXHUYECKOM LIEIH H300pETeHUA 00ecneYnBaeTCA M TEM, YTO HECYIIHi
CHJIOBOI OpraH BCIIOMOTaTeNIbHONW HUTH W/WIM CHIOBHIE OpPraHBl pENIbCOBBIX HUTEH
0o0pa3oBaHbEl  COOTBETCTBYIOIIMMH MPEABAPUTEIBHO HANPSHXKEHHBIMH  CHJIOBBIMH
3JIEMEHTaMH ¢ 3alIOJIHEHHEM WM G€3 3allOHEHHS IIyCTOT MEXIYy HUMH TBEPICIOIIUM

MAaTEpHAJIOM Ha OCHOBC IIOJIMMCPHBIX CBA3YIOIINUX H/WIH LIEMEHTHEIX CMECei.
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ITpu 3TOM CHIIOBBIE 37IEMEHTHI BBIIIOJIHEHB! M3 POBOJIOKH, WK U3 [IPYTKOB, WK U3
CTEPIKHEH, MIM U3 BUTHIX WIM HE BUTHIX KaHATOB, WIH U3 HHUTEH, MOJIOC, MIpsaei, JIEHT,
TpyO, WIK U3 Pa3HBIX COYETAHUI BHIIIEYMOMAHYTHIX UCIIONHEHHIA.,

CyLIHOCTS 3asIBIE€HHOT0 M306peTeHNs NOSACHAETCS IPH moMoInM Yeprexeit (¢pur.1 —
¢wur.5), Ha KOTOPHIX H300paXKeHO CleayIolee:

- ¢ur.] — o6muit BUJ TPAaHCTIOPTHOM CHCTEMEI;

- ¢ur.2 — momnepeyHoe CEYCHHE ITyTEBOH CTPYKTYpbl C OOGO3HAYEHHEM CHII
HATSXKEHUS, YIIIOBBIX M pa3MEPHBIX BEJTUYHH;

- ¢ur.3 — cxema NpPOJOJHHOTO pacrlpeesIeHHs] HECYIIUX NepeMEBIYeK B IpPOJETe
MEXAY CMEXHBIMM ONOpaMM M pacOpejeiieHWe CHJ HATSOKEHHS B TPOJETE
BCIIOMOTATE/IbHOM HUTH, PEIbCOBBIX HUTEH, TATOBOI1 MOJIOCHI;

- ¢ur.4 — nonepedHoe ceueHUe MyTEBOM CTPYKTYpHI C (pHKcamueil Ha moaBecax
BCIIOMOraTe/IbHOM HUTH Ha BBICOTE A, COOTBETCTBYIOLICH DPACIIONIOXKEHHIO HeECyIei
IIEPEMBIYKY B CEpEeIMHE MPOJIETa MEXKIY OIIOPaMH;

- ¢ur.5 — nonepeyHoe CeUYEHUE IyTEBOH CTPYKTYpHl ¢ (UKcalued Ha MOJBECax
BCIIOMOTaTEIbHOR HUTH Ha BHICOTE A, COOTBETCTBYIOIIEH DPACIOIOXKEHHIO HecyInei
IIEPEMBIYKHU Ha OMOpE.

YcioBHBIE 0003HaUEHNS, ITOKa3aHHEIE HA YyepTexax: 1 — oCHOBaHHE; 2 — aHKepHas
oropa; 3 — MpOMEXyTOYHas O1opa; 4 — MyTeBas CTPYKTypa; 5 — NpoJiéT; 6 — MOABIKHOE
CpelncTBO; 7 — Hecymlas nepeMbluka; 8 — BCroMorarenbHas HuTh; 8.1 — Hecyuii
CWJIOBOH opraH; 8.2 — CHJIOBOI 3/IeMEHT BcrioMorateasHoi HUTH; 8.3 — pukcartop; 9 —
peNbcoBasg HUTh; 9.1 — CHIOBOI OpraH pesibCOBON HUTH; 9.2 — KOpITyC penbCOBON HUTH;
9.3 — mNOBEpXHOCTh KadeHHs; 9.4 — CUIOBOH D3JIEMEHT penbcoBoM HUTH; 9.5 —
IUdJIeKTpudeckas npodunupoBanHas riactuHa; 10 — snemeHT cBszu; 11 — TArosas
nojioca; 12 — Kosneco kaueHus; 13 — aekTpudeckuii u3onsatop; 14 — noasec; 15 — Tsrosoe
KOJIECO.

IIpennaraemas TpaHcnopTHas cucteMa HOHHMIIKOTO COIOEPXKHUT paccpelOoTOYECHHEIE
Ha OCHOBaHMM | BIOJBH TPAacChl aHKEPHEIE OIOPH 2 U NMpoMExXyTouyHble oropkl 3. Ha
OIopax pa3MEIICHBl MOABECHHIE YYAacCTKM OHONW WM Goyiee IMyTeBBIX CTPYKTYp 4,
HATAHYTHIX C CHION HaTskeHus T, H, HaJ OCHOBaHMEM MeXIy OlopaMy M 00pasyrolmx
nponéTel 5 muHOM L, M, (¢ur.1). B kauecTBE OMop MOryT BHICTYNaTh TPYOOOETOHHEIE,

XKee300€TOHHBIE M CTalbHBEIE CTOJI0YaThie U KapKaCHbIC KOHCTPYKIINH, (bepMeHHBIe
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OCHOBaHHsA, 3JaHHA MW COOPYKEHHs, CHEUHMAIBHO OOOpYAOBaHHEIE I10CAJOYHO-
TIOTPY304HBIC ILTOLIAAKH KaK UL aCCaXKUPCKHX, TaK U IS IPY30BBIX Tpacc. AHKEPHEIE
ONOpBEl 2 MOTyT OBITH NpEAHA3HAYECHBI TAKXKe JUIA pa3sMEICHHs Ha HUX INEPEXOMHBIX
YYacTKOB NYTH WWIM IS KpeIUieHHs (aHKEepeHHA) HATAHYTHIX 3JIEMEHTOB CHIJIOBBIX
OpraHoOB IIyTE€BOH CTPYKTYpHI.

YcrpolicTBa KpeIUIEHHs CHIIOBBIX OpPraHoB (M IIyTE€BOW CTPYKTYPHI B ILIEJIOM) B
AHKEPHBIX OIOpax 2 NpeACTaBIAioT coO0H 0ObIe U3BECTHHIE YCTPOKCTBA, aHAIOTHYHEIC
YCTPOMCTBaM, MCIOJb3YEMBIM B BHUCSYHMX M BAHTOBBIX MOCTAX, KaHaTHBIX JOporax u
NPEABAapUTE/IBHO HAMPSHKEHHBIX KEIE300€TOHHBIX KOHCTPYKUMAX VIS KpEIUICHHS
(aHKepeHHUA) HATAHYTHIX CHIOBBIX OpraHoB (apMaTyphl, KaHaTOB, BBICOKOIIPOYHEIX
TIPOBOJIOK H [p.).

KoHcTpykims aHKepHOH Omopbl 2 MOXET HM3MEHATHCS B 3aBHCUMOCTH OT MecCTa
YCTaHOBKH OIOpHl. B 4acTHOCTH, BEpXHsAA 4YacTh ONOpPHI C YCTPOHCTBAMHM KpEIICHHUS
CHJIOBBIX OpPraHOB Ha aHKEPHBIX ONOpax, YCTaHABIMBAEMBIX Ha MOBOPOTaX TPacChl, Ha
JVHEHHBIX yYacTKaxX ITyTH, B roOpax WM MO KOHIaM TPacChl, MOXKET OBITh Pa3IMYHOM, TaK
KaK YIIOMAHYTBIE YCTPONWCTBA, ONPEAEAIOLNE HATIPABICHUE U1 IEPEXOJHOIO y4yacTKa
IYTH, JODKHEI OBITh IJIABHO CONPSIKEHBI C MOABECHBIMU yYYaCTKaMHU IMYTH B MPOJETaX
Mexay onopamu. Kpome toro, ¢opMa aHKEpHBIX OIIOP MOXKET OIPEAENIATHCS U TEM, YTO
OHU SBIIAIOTCA MECTOM pa3MEIIEHUsA MOTrPy30YHO-pa3srpy304YHBIX CTaHHUH, Y3JI0B
OpraHH3alluy pa3BA30K (CTPEIOYHBIX NIEPEBOOB U IIOBOPOTOB) ITyTEBOH CTPYKTYPHI.

Ha nyteBoi#t cTpykType 4 pa3MelIeHBI MOABWXKHBIE CpeAcTBa 6 (MaccaKUpcKHe
W/WIIH TPY30BEIC, W/WIH IPy30IacCaXHPCKUE), KOTOPbIE MOTYT ObITh NOABEIIECHB! CHU3Y
K yTeBOH CTPYKTYype, Kak IoKa3aHo Ha ¢ur. 1.

IlyreBass cTpykTypa 4, ycTaHOBJIEHHas Ha omopax ¢ oOpa3oBaHHEM MpOJIETOB 5
IUTMHOM L, M, COIEPKHUT CBSA3aHHBIE CUCTEMOM HECYLINX IIEPEMBIYEK 7:

- 10 MeHBILIEH Mepe OJTHY BCIIOMOTaTEIbHYIO HUTh §, HATAHYTYIO C CHJIOHN HATSXKEHUA
T, H, conepxanryio Hecymuii cunoBoit opras 8.1;

- IPEANIOYTHTENLHO IBE PEJIbCOBBIE HUTH 9, B BUJIe CUJIOBOro oprada 9.1, cBsizaHHOro
¢ KopmycoM 9.2 COOTBETCTBYIOIIEH pEIbCOBOH HHTH C CONPSOKEHHOH € HHM
NOBEPXHOCTBHIO 9.3 KayeHHs C 0Opa3oBaHMEM peENECOBOH KOJEH IUUPUHOH S, M,
OIpeieNsIeMO MEXKIY cepeAMHAMH MOBEPXHOCTEH KaueHHs ABYX PENIbCOBBIX HUTEH, IS

MOJBIDKHBIX CPEACTB 6, MPHUYEM PEILCOBBIE HUTH CBA3aHBI MEXIy coboif ¢ momorpo
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3aKpeIUIEHHBIX Ha HECYIIMX IE€PEMBIUKAX 7 3JIEMEHTOB CBA3H 10 M HATAHYTHI ¢ OOICH
cuJion Hatsxenus 71», H,

- I10 MEHBIIEH Mepe OIHY TATOBYIO MOJIOCY 11, HATAHYTYIO C CUIIOH HaTs)eHUS T3,
H, 3akpennénHyio Ha ciucTeMe HECYIUX TepeMuruek 7 (¢ur. 2).

Cuna Hatsbxenust T, H, myTeBoil CTpYKTYpHI € 3aKpeIICHUEM Ha aHKEPHBIX OIopax
ONpEEIAEeTCs CyMMOR CcuIbl HaTsDkeHus 1), H, BcromorarenbHOM HUTH 8, CHIIBI
HaTsokeHus 12, H, penbcoBrix HUTEH 9, crutel HatskeHus 13, H, Tarosoii mosocer 11 (¢ur.

3), COOTHOIIEHUS MEXTY KOTOPHIMH YAOBIIECTBOPSET YCIIOBHIO:

0,5 < —2
=T, +T,

< 10. (1)

IIpy OTHOIIEHUH CHJIBI HATHKEHUS PENICOBBIX HUTEH MO0 OTHOLICHHUIO K CYMME CHII
HATSDKEHUS BCIIOMOraTeNbHOM HUTH W TATOBOH MMojoch MeHee 0,5 peapcoBble HUTH
npuoGpeTaroT U36BITOYHYIO THOKOCTh. C y4&TOM BIUAHUSA yCIOBUH OKpYKaroLel cpesl
(TeMIiepaTypsl, BETPOBBIX Harpy3oK M T. JI.), COOCTBEHHOI0O Beca U Beca pa3MELIEHHBIX
Ha HUX TOABIXHBIX CPEACTB 3TO NPUBEAET K CYIIECTBEHHOMY CHIDKEHHIO MPOXOJIBHON
IPOYHOCTH, MOMEPEYHON KECTKOCTH, POBHOCTH W YCTOHYMBOCTH K IIONEPEYHBIM
KoNeGaHUAM peNIbCOBOM KOJIEW M OMACHOCTH BO3HUKHOBEHHS SBJICHMII pe30HaHCa B
3JIEMEHTAX ITyTEBOM CTPYKTYPEI.

IIpu cuiie HaTSHXKEHUS PENbCOBBIX HUTEH IO OTHOLICHMIO K CYMME CHJI HAaTSHXKEHHA
BCIIOMOTaTe/IbHOX HUTH W TATOBO# I0s0CH Gonee 10 penbcoBble HUTH MPHOOpETAIOT
U30BITOYHYIO NPOAOJBHYIO NMPOYHOCTh M IONEPEUHYI0 KECTKOCTh. DTO NPUBEAET K
3HAYUTEIIBHOMY YBEIHYCHHUIO MaTEPHaAIOEMKOCTH IyTEBOM CTPYKTYPHI M3-3a pOCTa Macc
CWJIOBOTrO oprasa 9.1 u ero kopmyca 9.2 COOTBETCTBEHHO, a TAKX€E OIOp, KaK aHKEPHBIX,
TaK ¥ IPOMEXYTOYHEIX.

[Ipu COOTHOINIEHWH CWI HaTsDKEHHSA B Ipelenax OTHomieHus (1) mnossisercs
BO3MOXHOCTH CO3JIaHHA MyTEBO# CTPYKTYPHI U1 TPAHCIIOPTHON CUCTEMBI OIPaHHYEHHO
XECTKOro Tumna ( ¢ BO3MOXXHOCTBIO U3BMEHEHUS CTETICHH JKECTKOCTH B KaXXAOM YaCTHOM
BapUaHTE pealu3aluM) 3a c4&T Oonbpluel momepevyHol NMPOYHOCTH Ui oOecreYeHus
yIpyroi yCTOMYMBOCTH U POBHOCTH PEIBCOBOH KOJEH U COYETaHMs B ONTHMAIBHBIX
COOTHOIIEHUSX TMPOAOJBHOM TNPOYHOCTH U TUOKOCTHM IyTE€BOH CTPYKTyphl Ui

obecrieyeHHss pPOBHOCTH PEJIbCOBOM KOJIEH, YMEHBIIEHUSA €€ MaTepUaIOEMKOCTH M,



COOTBETCTBEHHO, CHH)KCHHMS CTOMMOCTH MOHTaXa M 3JKCIUTyaTalldd TPaHCIOPTHOM
CHUCTEMBI.

Kak nmokasano Ha ¢ur. 4 — 5, moBepxHOCcTH 9.3 KaYeHHA pa3MEMIAIOTCA Ha BEPXHHX
BHEIIHUX ITOBEPXHOCTAX KOPIIyCOB 9.2 peNnbCOBBIX HHUTEH C 3aKpeIUIEHHEM Ha HHX
MOOBIM M3 M3BECTHBIX [JOCTYNHBIX CIHOCO0OOB (CBapKa, BHHTOBOE KpEILUIEHHE,
CKJIEMBaHUe, GOPMOBaHHE NIPH U3TOTOBJICHUH LIENBHOTHYTOM TPYOBI KOPITyca pelbCoBOA
HUTH H Jp.).

B ominyke OT npeAlEeCTBYIOIMMX aHAJIOrOB, B NpeiaraéMoM H300peTeHHH NpU
H3TOTOBJIEHHH Npoduieit kopmycoB 9.1 peascoBEIX HUTEH 9 00eCIeUHBAIOT UCIIOTHEHUE
IOBEPXHOCTH 9.3 KayeHMs ¢ yIVIOM HAaKJIoOHa K ropusoHTy oT 1° mo 45° (¢ur.2). B
pesynbTaTe 00pasyercd yCiIoBHas ABYXCKAaTHas MOBEPXHOCTh C YIJIOM IPH BEPIIUHE B
npeznenax ot 178° no 90°, yto obecrneunBaeT NOMEPEYHYIO CTAOMITM3AIMIO KAUEHUA KOJIEC
12 kaueHus 1o MyTeBON CTPYKTYpeE, COCTOsAIEH U3 JBYX pesibcoBhIX HUTEH 9. HmxkHee
3HaYeHHUE [Mana3oHa YIJOB HAK/IOHa K IOPU3OHTY IMOBEpXHOCTEH KadeHus — oT 1°
(cooTBercTBYET yriry npu BepuHe 178° ABYXCKAaTHON MOBEPXHOCTH) — ONpPEAEIAeTCs
YCIIOBHEM HCKIIOYEHHMS KacaHus Koyi€caMu 12 xadyenus sneMeHToB 10 cBsizM mpu
NBHKEHUH KOJIECHBIX MOJIBKKHEIX CPEJACTB 6 10 IyTEBOH CTpYKType. BepxHee 3HaueHHe
IMana3oHa yrJioB HaKIOHAa K TOPU30OHTY MOBEPXHOCTEH KaueHHUA — 10 45° (COOTBETCTBYET
yrity npu BepiuHe 90° IByXCKaTHOW IMOBEPXHOCTH) ONpeEJesieTcs yCIOBUEM BBHIOOpa
ONTUMAJIBHOTO 3HAYCHHs Harpy3KH Ha PEJIbCOBBIE HUTH 9 OT HAaKIIOHEHHBIX Konéc 12
Ka4eHHUs [IPH JBIKEHHH KOJIECHBIX IOJABIKHBIX CPEICTB 6 1o myTeBoii cTpykrype. [1pu
YBEIIMYEHHH YIJIa HaKIoHa 6osee 45° penbcoBBIC HUTH OYAYT UCIIBITHIBATH YPE3MEPHYIO
O0KOBYIO (IIONEPEUHYIO) HAarpy3Ky, HampaBJICHHYIO BHYTPb KOJICH, YTO INPHUBEAET K
HOSBJICHUIO TOPU3OHTAIBHOM BOJIHUCTOCTH Iy TH MEXy HECYIIUMH IIEpEMBIYKaMH 7 IIPH
KadeHUH Konéc 12 xaueHus.

Hecyue nepembruku 7, CBA3BIBAIOIIUE IBE PEIbCOBBIE HUTH 9, COMPSKEHHBIC C
npoduieM 10 cBA3H, C pacCTOAHHEM S MEXAY PpEIbCOBHIMM HUTSIMH, a TaKKe
BCIIOMOTAaTEIbHYIO HUTh § M TATOBYIO nosocy 11, paccpenoTo4YeHsl B MPOJIETE MEXKAY
CMEXHBIMU ONOpaMHU [UIMHOH L, M, ¢ UHTepBaJoM m, M (¢ur.3), BeIu4rHa KOTOPOro
JIEXUT B CIEIYIOMUX Npeaenax:

2< % <100. )



m
ITpu 3HaYCHHUH COOTHOIIECHHMS < MEHBIIE 2 IyTeBas CTPYKTypa HMEET NOBBILICHHYIO

MaTepHaIOEMKOCTD U H30BITOYHEIE MONEPEYHYIO IPOYHOCTD, YIIPYIYI0 YCTOMUYHBOCTD H
POBHOCTH pENbCOBOM KosieH. [ Takoro HpeNelbHOr0 3HAYCHHS 3HAYMTEIbHASA
MaTepHaIOEMKOCTh B MTOr€ NPUBOAMT K HEBO3MOXKHOCTH ITOCTPOCHHA ITyTEBOI

CTPYKTYPBI ISl TPAHCIIOPTHO CHUCTEMBI OIPaHUYEHHO XKECTKOrO THUIIA.

m
IIpn 3HaueHMAX COOTHOIICHHUSA <> TPEBBIIATOIINX 100, myrteBasg cTpyKTypa

yTpadKBaET MONEPEYHYIO IPOYHOCTH U YIIPYTYIO YCTOMYMBOCTD, IPUOOPETAET BHICOKYIO
MOJABEPKEHHOCTh BIMSHUIO BHEIIHUX (PaKTOPOB, POBHOCTh PEJIBCOBON KOJEH HE
obecrnieunBaerca. Takas TpaHCHOPTHAas CHUCTEMa HE IPUTroJHA IS TEXHUYECKOH
9KCILTyaTalliy, B TOM YHCIIE€ U3-3a OITACHOCTH BO3ZHUKHOBEHUS PE30HAHCHBIX ABJICHUN B
IyTE€BOH CTPYKTYype.

Hwxuuii npesen HepaBeHCTBa (2), paBHBIN 2, MOXET ObITh XapaKTEPEH IS YaCTHBIX
BapHaHTOB pealu3alliif, KOrjaa BJIMSHUE BHENIHUX BO3AECHCTBHH Ha BEIHYHHY
€CTECTBEHHOI'O IPOBUCAHUS IIyTEBOM CTPYKTYpHl MEXIYy OIIOpaMH MHHHMAJIBHO
BCJIEJICTBME BHICOKOH YaCTOTHI PACIIONOKEHUS HECYIIMX NIEPEMBIYEK B IPONETE MEXKIY
OlOpaMH, TO €CTh MUHUMAJIBHBIX 3HaueHU# m. IlyTeBas CTpykTypa B ITHX CIy4asx
uMeeT HauboJIbIIYI0 XECTKOCTh B INPOJOJBHOM U IONEPEYHOM HAIPABICHUIX U
HaMMEHBIIYI0O TIOJBEPKEHHOCTh K W3MEHEHMAM IIPOIOJIBHOM POBHOCTH KOJIEH
(HanpuMep, o] BO3/IeHCTBHEM TEMIIEPAaTYPHBIX KoJleOaHUi WK BETPOBEIX Harpy30K) B
IIPOJIETE MEXIY OINOpPaMH, TaK KaK BeJIMYMHA [IPOBUCAHUA KaK PEIBCOBEIX HUTEH, TaK U
BCIIOMOTATEJIFHON HUTH B 6ONbLICH CTETIEHN 3aBUCHT OT H3MEHEHHUS BBICOTHI /1 TTOJIBECA
BCIIOMOraTeIbHOM HUTH 3a CUET YaCTO PacIioNOKEHHBIX HECYLIUX MEPEMBIYEK.

Bepxumit npexen HepaBeHcTBa (2), paBHblii 100, ompenenseT MakCHMaJIbHEBIE
BEJIWYHMHE] HHTEPBAJIOB M MEXIY HECYIIMMH nepeMbrdkamMy. I1py 3HaYeHMAX BETHYHMHEL
HUHTEPBAJIOB m, OIM3KMX K BEPXHEMY IIpeney, ITyTeBas CTPYKTypa UMeeT HauOoJIbIIYIO
TMOKOCTb U BBICOKYIO CIIOCOOHOCTh K €CTECTBEHHOMY IIPOBHCAHMIO MEXKIY CMEXKHBIMU
HECYIIUMH IIEpEMBIYKAaMM U TIOJABEPKEHHOCTh K H3MEHEHHAM pPOBHOCTH KOJICH
(HarpuMep, 1oJX BO3IEHCTBHEM TEMIIEPATYPHBIX KoJieOaHUH U Beca ITyTEBON CTPYKTYPEI
C pa3MEIEHHEIMU Ha Hel MOIBWKHBIMH CPEACTBAMHU) U3-3a YPE3IMEPHON BEPTUKAIBHOMN
BOJIHUCTOCTH ITyTH, OOYCJIOBICHHOM PEIKUM DPACIIONOXKEHHEM HECYIIUX IEPEMBIYEK B

NPOJIETE MEXIY OIIOPAMHU.
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PenbcoBele HUTH 9 mO Beeit UIMHE INYTEBOH CTPYKTYpPHl OIMMIO3HTHO KECTKO
3aKpeIUVIEHBl Ha IPOTHBOJNEXKAIUX OTHOCHUTEIBHO BEPTUKAIM OOKOBBIX CTOpPOHAX
3sieMeHTOB 10 cBs3M, 00pa3ys ¢ HUMH NPOTSKEHHYIO PeNbCOBYIO KOJIEIO, KOTOpas
NpeACTaBIfeT cOO0H B IONEPEYHOM pa3pe3e MONOCH JIEMEHTOB CBA3H C CHMMETPHYHO
PacrojIO)KEHHBIMA OTHOCHTENFHO BEPTUKAIH MO €ro OOKOBBIM BHEHIIHHUM CTOPOHaM
npo¢UuIsMH KOpIycoB 9.2, C YCTaHOBJICHHBIMM B HHX CHJIOBHIMH opraHamu 9.1
penbcoBBIX HUTER 9 (dur. 2, 4 u 5). DnemeHTH 10 CBSI3M MOryT OBITH BBINOJHEHEI U3
MeTajula WK Jo60ro JApyroro MoAXOIALIer0 MaTepuana B BHAE DPa3IMYHOrO BHIA
npo¢uwis, 3aMKHYTOro (Hampumep, Kpyrjiod wid npo@uinbHOR TpyOBl), OTKPHITOrO
(manpumep, I1-o6pasnoro, H-o6pasHoro npo¢wums), B BUae nojuoc, kak Ha ¢ur. 2, 4 u 5,
WIN B BUJIE MEPEMBIUEK WU X KoMOuHaumu. Cleayer UMeTh B BHAY, YTO KaKIas
peNbcoBas HUTh MOXeET OBITh HaTAHyTa (IPEIBAPUTENILHO HAIpsSHKEHA) CO CBOUM
3HaYECHUEM CUJIBI HATSHXKEHHS; KOPITYC 9.2 MpeAnoYTUTEIHFHO HAXOAUTCS B HAIIPSKEHHOM
COCTOSSHMM — TOTAa Cuia HaTsxkeHus 12, H, penbcoBelx HUTER 9 ompenensercd Kak
pe3yJbTHpYIOMAas CyMMapHas YacTHBIX CHJI HATSHKEHMS BCEX PENIbCOBBIX HHTEH H
KOPILYCOB peJIbCOBBIX HMTel. Takasd peanuszanus ITyTeBON CTPYKTYpPHI CIIOCOOCTBYET
006€CIEeYeHHIO ONTUMANIBHOM 10 XapaKTEPUCTUKAaM MONEPEYHO XKECTKOCTH, IPOYHOCTH
U YIOpPYroil yCTOMYHMBOCTM IIyTEBOH CTPYKTyphl [ TPaHCIOPTHOH CHCTEMEI
OrpPaHUYEHHO XECTKOro THUIA ¢ YUETOM BIMSHUA (aKTOPOB OKpY’KaroLIel cpelbl Ha €€
pa3Mepbl, MacChl HaxXOAAIIMXCSA Ha HEW MOIBIKHBIX CPEACTB M €CTECTBEHHOIO
NPOBHCaHMA IyTEBOH CTPYKTYPHI MEXIY OIOPaMH MOJ eHiCTBHEM COOCTBEHHOTO BeCa H
Beca MOJABIKHBIX CPEICTB.

PenscoBele HUTH 9, UMEIOIIME MHOXXECTBO YAaCTHHIX BAapHaHTOB peajU3allvy,
XapaKTepu3yeTcs TeM, YTO COJep)KaT NMpOTHKEHHBIE KOPIYCHI 9.2, BHIIIOJHEHHBIE U3
MeTajula WiIM Jo60ro Jpyroro MNOAXOJAINEr0 MaTepHaia, IOINEPEYHbIe CEYECHHMs
KOTOPBIX MpPEACTaBIAIOT coboit [1-06pa3ubiit npoduns win msewtep (pur. 4 — 5), unu
mo60it APYToi MOAXOAAIINI OTKPHITHINA WIN 3aMKHYTHIN POGWIb, HANIPUMED, KPYIUIYIO
WIN NpoQUIBHYIO TpYOy, WK nojocy. OneMeHTHl 10 cBA3U KECTKO CBA3BIBAIOT MEXKIY
coboif Koprychl 9.2 penbCOBBIX HUTEH, KaK MEXaHUYECKH, TaK U IJIEKTPUYECKH, B
YaCTHOM BapHaHTe peanu3aiuu (¢ur. 2 U 4) OHU ABIAIOTCS B TOM YHUCIIE YaCTBIO
KOPITyCOB pEJIbCOBBIX HMTEi; B JIPYIrOM YaCTHOM BapHaHTE pealu3aluu W300peTeHUS

JNIEMEHTHl CBA3M MOTYT CONPATaTbCcsi C KOPIyCaMHM PpENIbCOBRIX HHUTEH depes
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3JICKTPUICCKUE H3O0ATOPHI 13 UL YILIOTHEHUS COEAMHEHHUS U DJIEKTPHIECKOH pa3BsA3KU
MEXIY COOOH 3JIEMEHTOB CBA3M U KOPITYCOB penbCcOBBIX HuTel (¢wur. 5). B apyrom
BapHaHTE peaIM3alliM, IS B3aMMHOH 3JIEKTPUUYECKON pa3BA3KU DPEJILCOBBIX HHUTEH
MEXIy co00i, aeMeHTHI 10 CBsI3H, MONTHOCTHIO WM YaCTHYHO, MOTYT OBITh BBITIOTHEHB!
U3 JUBJIEKTPHUYECKOro MaTrepHaia. DTHM JOCTHIaeTCsi CHIKEHUE MaTepHAIOEMKOCTH U
YACIBHOM MacChl ITyTEBOW CTPYKTYpbl, NPUXOMALICHCA Ha €OUHHULY €€ IIUHBI H,
COOTBETCTBEHHO, CTOMMOCTM MOHTaXXa M JKCIUIyaTalldd TPaHCIIOPTHOM CHCTEMBI, a
TaK)K€ MOBBHILICHHE KOHCTPYKIIMOHHOMN MPOYHOCTH M YIIPYTod yCTONYMBOCTH.

B yacTHOM BapuaHTe pealv3aliii TPAHCIIOPTHOM CUCTEMBI BCIIOMOraTeIbHAask HUTh
8 BeInoNHEeHa 6eckopirycHoi. KoMOuHaIms xECTKUX MEXaHNYECKUX CBS3€H pebCOBBIX
HUTeH Mexay co6oif ¥ 3HaUUTEIFHO MEHEE JKECTKUX I10 CHIIE CBA3H PENbCOBBIX HUTEH CO
BCIIOMOTaTE/IbHOM HUTBIO, BBHINIOJIHEHHOM B OECKOPIIyCHOM BapHaHTE, YTO TaKKe
CHIDKAET €€ )KECTKOCTB, MO3BOJISET CO3ATh IyTEBYIO CTPYKTYPY OIPaHHYEHHO XKECTKOro
THIIA, YTO B CBOKO OuYepelib, MO3BOJIUT BHEAPUTH B KOHCTPYKIUIO ITyTE€BOM CTPYKTYPEI
pa3;IM4HbIEe TUITBI MAaTEPUAJIOB, OTJINYHBIE OT CTaIH (60Jee JIErKUe U He YCTyNarouume e
0 IPOYHOCTH) , 3HAYUTEIHHO CHU3UTHh MAaTEpPUATIOEMKOCTD U YACIBHYIO Maccy IyTEBOMH
CTPYKTYpbl, CTOMMOCTh MOHTaXa M 3KCILUTyaTalliy TPAHCIIOPTHOM CHCTEMBL.

Hecynue nepeMpIuku 7 oCymeCTBIAIOT MEXaHUYECKYIO CBA3b MEXIY PEIhCOBBIMH,
BCIIOMOTaTE/IbHOM HUTAMM U TAroBod mnosocod. IIpemMmylnecTBeHHO HecyIue
MEPEMBIYKY BBINOIHAECTCA M3 Haubojee MOAXONAIMX JUIIEKTPUUYECKHX MAaTepHAJIOB,
HalpyuMep M3 CTEKJIOIUIACTUKA. DTO MO3BOJSET CHU3UTH MaTepHaOEMKOCTh, CO31aTh
MYTEBYIO CTPYKTYpPY OrpaHHMYEHHO XECTKOro (ynpyroro) THma 3a CY€T ONTHMAJIBHOIO
CHIDKCHHUS XECTKOCTM MEXAaHWYECKUX CBA3EH MEXIY pEJIbCOBBIMM HUTAMH H
BCIIOMOTATEIbHOM HUTHIO, HAA&KHO JJIEKTPUYECKH H30JIMpOBaTh MeEXAY CoOO0M
BCIIOMOTaTeNIbHYIO, PEJIbCOBBIE HUTH H TATOBYIO I10JIOCY.

B yacTHOM ciyyae MCIIOJIHEHHS HECYIUX IIEPEMBIYEK M3 DJIEKTPONPOBOIALIETO
MaTepuaia, HanpuMep, U3 MeTalia, Ul JNEKTPUIECKON H30IALUA HECYIHUX ITIEPEMBIYCK
OT PpENbCOBRIX, BCIIOMOIaTE€JIbHON HUTEH U TATOBOM IIOJIOCBI HMX YCTaHOBKY
OCYIIECTBJIAIOT  M3BECTHBIMH  crmoco6aMM mnpd  IOMOINM  JOIOJHHUTEIBHBIX
IM3JIEKTPUYECKHUX MPOKIIAIOK, a6 u T. 1. (Ha yepTexkax He M0Ka3aHo).

OCHOBY peNbCOBBIX HUTEH 9 M BCIIOMOTAaTEIbHOR HUTH 8 COCTaBIAIOT CHJIOBBIC

CTPYKTYpPHEl ¢ 00Opa3oBaHHEM CWIOBOro opraHa 9.1 penbCcOBBIX HHMTEH M HECYLIETO
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CHIIOBOrO oprana 8.1 BcoMoratebHOH HUTH. [1pu 5TOM cHitoBoif opran 9.1 u Hecymmit
cuwinoBoir opraH 8.1 obpasyrorcs coOpaHHBIMH B OOUH WJIH HECKOJIBKO IIYYKOB
IIPEABApPUTEIBHO HANPKEHHBIMU NPOTSHKEHHBIMM CHJIOBRIMHU 3JieMeHTaMHu 9.4 u 8.2.
CunoBoif opran 9.1 pasMmemaercs B Kopryce 9.2 ¢ 3allONHEHHEM IyCTYIOIIMX
BHYTPEHHMX 4YacTell KOpIyca TBEpPACIOIMIMM MaTePUAJIOM Ha OCHOBE IIOJIMMEPHBIX
CBA3YIOIIMX, CIENHMAIbHBIX KOMITIO3UTOB WM IIEMEHTHBIX CMeECEH, KOTOphie KECTKO
CBA3BIBAIOT B OQHO IIEJO€ CHJIOBBIE OpPraHbl C KOpIIyCaMH pENbCOBBIX HUTEH (Ha
YyepTexKax He 1okaszaHo). IIpocTpaHcTBO Mexay CHIIOBBIM opranom 9.1 m creHkamu
Kopryca 9.2 3anonHseTcs AUIIEKTpUUECKoi npoduiIMpoBaHHOM IacTuHOM 9.5 (¢pur.4
—5), npoduiib KOTOPOH B MONEPEYHOM pa3pe3e yalle BCero noaodeH npodumio Kopmyca
9.2. YnomsHyTas IUIaCTUHA BBHINOJHEHA M3 JIIOOOTr0 MOAXOIAMIErO TUIIEKTPHIECKOTO
Marepuaiia, HallpuMep, U3 MOJIMypETaHa.

BcnomorarensHas Huth 8, oOpa3oBaHHas HECYIIMM CHJIOBHIM opraHoM 8.1 u
¢ukcatopamu 8.3, pasMemnaercs ¢ nomompi ¢ukcaropoB 8.3 Ha moasecax 14,
3aKpeIUIEHHBIX Ha HECYIIMX nepeMbrukax 7 (¢ur. 4 — 5). Takum o6pa3om, MexaHUYeCKas
CBA3b BCIIOMOTATEIbHOW M PENIbCOBBIX HUTEH M TArOBOM NOJOCH OCYIIECTBIAETCH C
NIOMOIIBIO CJIEIYIOMMX KOMIIOHEHTOB: 31€MEHTOB 10 CBA3M, HECYMIMX NEPEMBIYEK 7 U
noasecoB 14, mpuuéM HecylmiMe NEPEMBIYKUA BBICTYNAIOT OCHOBHBEIM CBA3YIOLIUM
KOMIIOHEHTOM BCEX COCTAaB/IIOUIMX ITyTEBOH CTPYKTYphl. DTO MO3BOJIAET HaAEKHO
3JIEKTPHUYECKU M30JIMPOBATh BCIIOMOTaTelbHYIO U PEIbCOBBIE HUTH M TATOBYIO IOJIOCY
ApYT OT Apyra ¥ 00ecIeYuTh HEOOXOAUMYIO MEXaHUYECKYIO CBA3b PEIbCOBBIX HUTEH CO
BCIIOMOTATEJIbHOW HUTBIO U TATOBOH ITOJIOCOM.

[IpoTsk€HHBIE CUIOBBIE AJIEMEHTH 8.2 ¥ 9.4 CHIOBOH CTPYKTYpEI, KaK IPaBUIIO,
BEITIOJIHEHEI U3 BEICOKOIIPOYHOM CTAJIBHOM IIPOBOJIOKH, HIIH U3 CTEPIKHEH, HIIH U3 BUTHIX
WIA HE BHUTBHIX KaHATOB, WIM U3 HUTEH, IOJIOC, NpAIEH, JEeHT, TpyO, WiM U3 pa3HbIX
COYETaHMH BHIIECYTIOMAHYTHIX HCIIOTHEHHU U3 TIFOOBIX BHICOKOIIPOYHBIX MaTEpHaIoB (Ha
pHCYyHKax He moka3aHo). Ilpm sTom Hecymmuii cunoBoil opran 9.1 Moxer OBITh
peann3oBaH B MOGOM M3 HEOrpaHHWYMBAIOIIUX BapHaHTOB KOH(GHUrypauuu npoduis
TIOTIepeYHOro paspesa Kopiyca 9.2 v pasMepoB €ro BHyTPEHHETO IIPOCTPAHCTBA, a IPH
peallM3alliy Hecylero cuioBoro opraHa 8.1 Kopmyc OTCYTCTBYeT W OTHaJaeT

HCOﬁXOlII/IMOCTb 3aII0OJIHCHHUA BHYTPCHHETO IIPOCTPAHCTBA.
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YacTHEIM NpUMep MCMONHEHMS, pEealTU30BaHHEINA B IPEATaracMoM H300peTECHHH,
MIPEJTIOJIaraeT BHIIIOJHEHHE CHIIOBBIX 3J1eMEHTOB 8.2 ¥ 9.4, MOTHOCTRIO WM YaCTUYHO,
U3 YIJIETUIACTUKOBBIX MaTe€pHaloB, YTO IIO3BOJIAET AJOCTHYh BHEAPEHHA B KOHCTPYKIIHIO
IyTEBOM CTPYKTYpPH! pa3IMYHEIX TUIIOB MATE€PHUAJIOB, OTJIMYHBIX OT CTAJIH, 3HAYHUTEIBHO
CHM3UTh MAaTEpHATOEMKOCTh U yAEIBHYIO MaccCy IIyTE€BOM CTPYKTYPHI, IPUXOIAlIeics
Ha €IMHUIY €€ [UIMHBI M, COOTBETCTBEHHO, CTOMMOCTb MOHT@Xa U DKCIUIyaTallUu
TPAHCIIOPTHOM CHUCTEMBI, clenaTh €€ Oosiee NPUCIOCOONCHHOW Ui NEpeABIKEHUS
006JIerYEHHBIX MOJIBIKHEIX CpeAcTB ( B npenenax § — 20 T) TpaHCIIOPTHOM CHCTEMEL.

YacTHBI BapUaHT peajid3allii [yTEBOH CTPYKTYpbl, NPEACTaBJICHHBINH Ha ¢wur. 2, 4
U 5, mpeanojaraeT HaJW4UE AONOJHUTENBHONU TATOBOM monockl 11, mpeaBapuTenbHO
HaTAHYTOM ¢ ycunueMm T3, H, BmOsb KOTOpOil mepeMemaloTcs TATOBBIE Kojéca 15
NOJABIXKHOTO cpencrsa 6. TsaroBas mosoca IpeAcTaBiser coOOH NPOTHKEHHYIO
IpEIBapUTEIIbHO HAMpPHKEHHYIO TMOJIOCY, BBIMOJHEHHYIO IPEJNOYTUTENRHO U3
NOAXOMAIIMX II0 CBONCTBaM BHIOB CTaldd Ju00 U3 [APYTUX TOKOMPOBOIAIIMX
MaTepHajloB.

IIpm 3TOM, Kak Konéca 12 kaueHus, Tak U TATOBBIE KojEéca 15 KONECHBIX Tap, MOTYT
ObITH BBIIIOJHEHB! TATOBEIMH (BEIYLIMMH), JTMOO TOJIBKO TATOBBIE KOlEca MOTYT OBITH
BBIIIOJIHEHBl TATOBHIMH (BEOYIIMMH), CBS3aHHBIMH C [JBVDKUTENIEM IOABH)KHOTO
cpeacTBa, TM60 MPHBOA MOCPEACTBOM TPAHCMHUCCHUU MOXKET OBITH 00€CeYeH TOABKO Ha
KoJIéca KayeHHs, TOT[a TATOBbIE Koi&ca OyXyT BBHITOJHATH PONb TOJIBKO OOXKMMHBIX
KoJi€c, 00ecneYrBatOINX MONEPEYHYI0 YCTOMUNBOCTD ITOJABI)KHBIX CPEACTB Ha IIyTEBOH
CTpyKType. Tarosoe ycunme, HeoOxoaumoe [Uisi o0ecnedeHns ABMKEHUS MOIABMKHBIX
CpEeICTB B cucTeMe, obecrieynBaeTcsi JIOOBIM W3 HM3BECTHBIX THIIOB JBUraTellel C
COOTBETCTBYIOIIMMH TPAaHCMHUCCHEH M MPHUBOJOM Ha BeAymue (TAroBbl€) Kojéca.
Hamuuue TAroBodf HUTH M TATOBBIX KOJNEC TO3BOMASET JOCTUYh OOECTIEYCHMSA
ONTUMAJIBHOM IO XapaKTEpUCTHKAM MOMEPEYHON MPOYHOCTH M YNIPYroil yCTONYUBOCTH
IIyTEBOH CTPYKTYPHI U1 TPAHCIIOPTHON CUCTEMEI OTPAHUYEHHO JXECTKOIO THIIA C YYETOM
BIMSHUSA (AKTOPOB OKpYXarolleit cpelibl Ha €€ pa3Mephl, MacChl HAXOMAIMXCS Ha HEH
MOJBIKHBIX CPEICTB M €CTECTBEHHOTO NPOBUCAHUSA ITyTEBOH CTPYKTYpPBI MEXIY
ornopam noj IeicTBieM cOOCTBEHHOIO Beca M Beca MOABUXKHBIX CPEJCTB.

Ha npoTskeHHMM IyTeBOH CTPYKTYpel B €€ TNpPONONBHOM INPOEKLHH BBHICOTA 7

PacIoIOKEHUS BCIOMOTraTeIbHOM HUTH 8, ompezenseMas OT BEpXHEH I'paHH HECyLIUX
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NICPEMBIYEK 7 0 BCIIOMOTaTeNbHON HUTH, a TAKKe pa3Mep KperslIMX HX MOJBECOB 14 B
npoj€Tax UIMHOM L M3MEHSETCS IIEPUOJUUYECKH OT CEPEMHEI MPONETa B HANIPABICHHUAX

06pa3ylomux ero ornop B Ipeneiax COOTHOMIEHHUS:
h
0<2<0,1. 3)

B mpononsHOM mpoeknMM < Ha  OPOTMKEHHH  NPOJETa  PACIONOKEHHE
BCIIOMOTI'aTEeJIbHOW HUTH 8 MOXKHO OXapakTepU30BaTh paclpelciICHHUEM BBICOTH A,
rpauyeckd MpEeACTaBICHHOW CHMMETPUYHONH KpHBOM £, BeIMYMHA KOTOPOM
YMEHBIIAECTCA K CEpEeIMHE MpONETa MEXAY CMEXHBIMH OMNOpPaMH U YBEIUYUBAETCS B
HanpaBJICHUAX 00Opa3yIOlMX €ro OIop, a pPeIbCOBBIE HUTHU 9 M TAroBas mosioca 11 mo
AQHAJIOTMM XapaKTEpU3YIOTCA TaKKE pPAaclpeleleHHEM BBICOT HX DPAcCIONOXKEHUA B
npenenax nponéra, rpa¢pu4ecku NpeACcTaBICHHBIMUA MPAMBIMHU [ M n COOTBETCTBEHHO,
aMIUTMTyla KOTOPBIX HE M3MEHAETCA Ha NpoTsDkeHHH nposiéra (¢ur. 3). Ilpu stom B
cepearHe INposéra, rae HabmonaeTcss MaKCHMAaIbHBIA M3rd0 IIyTE€BOM CTPYKTYDHI,

BCIIOMOraTe/lbHasd HUTh 8§ pacmojlaraercsi Ha MUHHUMAIbHOM BBICOTE COIJIACHO
h
COOTHOUICHHIO 2> 0 (¢ur. 2 u 4), no Mepe NpUOIIKEHUS K OIIOpE C ITOMOLIBIO [TOJIBECOB

14 BbICcOTA YBCIUYNBACTCA U B MECTC YCTAaHOBKHA Hecymeﬁ NEPEMBIYKH 7 Ha orope, rae

nporu® myTeBOH CTPYKTYpHl MHUHHMAJIEH, BCIIOMOraTellbHas HHUTH pacliojlaracTcs Ha
. o R
HauboJbLIeH BHICOTE OTHOCUTENBHO AJIMHEI NPOJIETa 72 0,1 (¢wur.5).

WHTrepBan m, M, B IMponére MeXAy HECYHMMM II€PEMBIYKAMH IPEAIIOYTHTEIHHO
BBIMIOJIHEH HEW3MEHHBIM MO Bcedt MHEe mnpoiaéra. OOHako BO3MOXXEH BapHaHT
peanu3aii U300peTeHrs, B KOTOPOM BEIWYMHA WHTEPBAJNa m, M, B NPOJIETE MEXIY
HECYIIUMH NEpEeMBbIYKaMHU 7 YBEIMYUBACTCA K CEpeuHE NMpoaéTa U yMEHBIIAETCSA IIPH
npUGIMKEHHH K OMOpe. DTHM JOCTUIAETCS BO3MOXKHOCTD PEryJIMPOBaHUA MPOJOJIBHOM
POBHOCTH KOJIEH Ha BCEM MPOTHKEHUH MYTEBOM CTPYKTYPBI C YUETOM BIUAHUA GaKTOPOB
OKpYIKalOLIeH Cpeibl, MpeX/e BCEro U3MCHEHUIH TeMIlepaTyphl, Ha €€ pa3Mephl, MacChl
HaXOJALIMXCA Ha HEW MOABIXHBIX CPEICTB M €CTECTBEHHOIO IPOBHCAHUA ITyTEBOH
CTPYKTYpPBI MEXAY OIMOpaMH moJ AeicTBUEM COOCTBEHHOrO Beca B 00JErY€HHOro Beca
MOJIBIDKHBIX CPEJICTB.

Cuinossle oprassl 9.1 MOryT OBITH DJIEKTPHYECKHM H30JMPOBAHEl OT KOPIycoB 9.2
PENBbCOBBIX HHTEH, a ClIeI0BaTebHO OT BCIIOMOTaTENbHOW HHUTH, TATOBOW IOJIOCHI,

HECYIIUX MEePEMbIYEK, TOCPEACTBOM JUIIEKTPHIECKUX NMPOQUIMPOBAHHBIX IIACTHH 9.5,
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BBIIIOJIHCHHBIX NPOTOKEHHBIMM U3  Haubonee TMOOXOIAUIMX JUAJICKTPHUYECKHX
MaTEepPHUAJIOB, HAPUMED, U3 CTEKJIOILIACTHKA U Pa3sMEIEHHBIX B MPOCTPAHCTBE MEXIY
CWIOBBIMHM OpraHaMH M BHYTPEHHHMMU CTEHKaMU KopIrycoB. Hecymue cimoBbie oprasbl
8.1 B MecTax uX KpeIUIeHHs Ha Hecylieii nepeMbluke 7 SIEKTPUYECKH U30MPOBAHEI OT
MOABECOB, @, CJIEIOBAaTECIbHO, OT pPEJIbCOBBHIX HUTEH, TATOBOM IIOJIOCH, HECYHIUX
IIEPEMEIYEK TTOCPEACTBOM (QUKCATOPOB 8.3, BBHINOIHEHHBIX U3 Haubojiee IMOXOISIINX
JIMDJIEKTPHYECKUX MaTepuajioB, HalmpuMep U3 CTEKIOIUIacTUKA. B  oriauume oT
NPOTKEHHBIX JMINEKTPUYECKMX IUIacTMH 9.5, c¢wukcatopsl 8.3, Kak mpaBulio,
pasMEILaloTCss B MeECTaX YCTAHOBKM HECYIIMX IIEpEMBIYEK 7, M HE SBISIOTCHA
NPOTSKEHHBIMU; BO3MOXKHBI YaCTHBIE CITyYau HCIIOTHEHMS, KOTIa OHHM BBIXOJAT 3a MECTa
YCTaHOBKH HECYIIMX NIEPEMBIYEK WIH SBJIAIOTCA NPOTKEHHBIMHU U pa3MeLIalOTCs BAOIb
IyTEBOM CTPYKTYpHI (Ha YepTeKax He MOKa3aHo).

C1pyKTypa 3/1eKTpOoCHa0XKEHUS MpeiaraéMoil TPaHCTIOPTHON CHUCTEMBI COIEPKUT
JNIEKTPHUYECKYIO CE€Th, KOTOpas MOXeT OBITh MOJKIIYEHA KAaK K JJIEKTPUYECKOMY
UCTOYHHKY [MUTaHMs, Pa3MEMIEHHOMY Ha GOpTY IOJBH)KHOTO CpEACTBa, TaK U OBITH
BHEUIHCH IO OTHOIIEHHIO K cucteme. IIpn 4YacTHOM BapHaHTE OCYIIECTBICHUA
M300peTeHUs, KOrAa OJEKTPHUYECKH MCTOYHMK IIUTaHHUA HaxOAuTcs Ha OopTy
HOJBIDKHOTO CPEACTBA, JJIEKTPUYECKOE COCAMHEHHE MOABMKHOIO CPEJCTBA C IYyTEBOM
CTPYKTYpOH OCyIIecTBIsAETCs depe3 Konéca 12 xkayeHHs — Ha IOBEPXHOCTH KayEeHHUS
PEJIbCOBBIX HUTEH U Yepe3 TATOBOE Kojieco 15 — Ha TATOBYIO MONOCY, IPUYEM BO3MOKHEI
pa3U4YHbIE BAPUAHTHI TAKOTO AJIEKTPUYECKOTIO COETUHEHUS, HAIPUMED:

- TOBEPXHOCTU KAYEHHS PEIbCOBLIX HHUTEH COEIMHAIOTCA C OTPHIATENbHBIM
IOJIIOCOM  JNIEKTPHUUYECKOr0 MCTOYHMKA TMUTaHUSA, a TAroBas Mmonoca — C  €ro
MOJIOJKUTEJIBHBIM TOJIIOCOM (Hur. 2);

- OBEPXHOCTH KA4E€HHS COCIUHAIOTCS C  TMOJOXHUTEIBHBIM  IOJIOCOM
NEKTPUYECKOTO UCTOYHMKA TMUTAHUA, a TArOBas II0J0Ca — C €ro OTPULIATEIbHBIM
nomocoM (pur. 4);

- TIOBEPXHOCTh KaueHMs OHOI peNbCOBOM HUTH COETUHAETCS C IMOJOXKHUTEIBHBIM
HOJIIOCOM  DJIEKTPUYECKOr0 HMCTOYHUKA ITMTAaHUA, a IMOBEPXHOCTh KAdye€HUSA BTOPOM
PENBCOBOH HUTH — C €r0 OTPULATENBHBIM MOJIFOCOM, TATOBas M0J0Ca H30JUPOBaHA OT
NEKTPUIECCKOTrO UCTOYHHKA nMUTaHus (dur. 5).

IIpu sTOoM:
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- HECYLIWE TMEPEMBIYKM BBINOJIHEHBl JJICKTPHYECKM H30JHUPOBAHHBIMU OT
PENBbCOBLIX U BCIIOMOraTe/IbHOM HUTEH M TArOBOM M0JIOCHL, HE3aBHCUMO OT MaTepHaa eé
H3rOTOBJICHUS,

- HECYIIMii CHIOBOM OpraH M30JMUPOBaH OT OJIIEKTPUYECKOTO MOIKIIOUCHHS
¢HuKcaTOpaMH, BBIONHEHHBIMH M3 IUIJIEKTPHYECKOrO MaTepHajia, MOJABECAMH M
HECYIIMMH NEPEMBIYKaMH;

- CHJOBBIE OpraHbl pEJIbCOBBIX HHUTEH M30JIUPOBAHEI OT JJIEKTPUYECKOTO
MOAKIIIOYEHHUS AUIICKTPUYCCKUMU NPOUIBHBIMH IUIACTHHAMH 9.5;

- KOPIIyCHI PEIBCOBBIX HUTEH Takke MOTYT OBITH H30JIMPOBAHEI OT AJIEKTPHUECKOTO
NOAKITIOYEHHUs, €CIM MEXIy KOPIIyCOM M IIOBEPXHOCTBIO KaueHHA HMEETCs
IU3JIEKTpUYECKas IPOKIIaKa, HalpUMep, BHITIOJIHEHHAS U3 COOTBETCTBYIOLIETO Kiies (Ha
yepTrexax He I0Ka3aHo);

- KOpPIYCHI peJIbCOBBIX HUTEM IIPH HEOOXOAMMOCTH JIEKTPHUECKH H30JIUPYIOTCA OT
3JIEMEHTOB CBS3H C [TOMOIIBIO DJIEKTPUYECKUX M30MATOPOB 13 C LENbl0 HCKIIOYECHHUS
9JIEKTPUYECKOM CBA3M MEXIY PEIHCOBBIMH HHUTSAMH IPH HX MOIKIIOYCHHU K pa3HBIM
HIOJIIOCaM JJIEKTPUYECKOr0 UCTOYHMKA ruTaHus (ur. 5).

Takoe coelMHEHHE OCHOBHBIX COCTABHBIX YacTeil IIyTEBOH CTPYKTyphl ¢C
IEKTPUYECKUM HCTOYHMKOM IIUTAaHUSA I103BOJIAET B IIOJHOM Mepe MCIOIb30BaTh
KOHCTPYKTHUBHBIE OCOO€HHOCTH BUAOB KOJECHOU TATH, HCIONB3YIOMUX JJIEKTPHYECKUE
VCTOYHMKH NMUTAHUA, U1 TTOIBHKHBIX CPEJICTB TPAHCIIOPTHONW CHCTEMBL.

IlocTpoenune mnpeacTaBieHHONH TpaHCHOPTHON cucTeMbl FOHHMIKOro BKIIOYAeT
YCTaHOBKY OIOp 2 U 3 Ha OCHOBaHHH 1, OJBECKY U HAaTSHXKEHHE MEXITYy HUMU HECYIIUX
CWIOBBIX OpraHoB 8.1, CHJI0BBIX opraHoB 9.1, Tarosoii mosocsl 11, cBA3ei Mexay HUMH,
MOCJIEAYIOIIYI0 (PHUKCAIIMIO KOHIIOB CHJIOBBIX OPraHOB B COOTBETCTBYIOIIHMX YPOBHAX
OTOJIOBKOB aHKEPHBIX ONOP 2, @ TAK)KE KPEIUIEHUE CHIOBBIX OPTaHOB.

B xone crtpouTenbcTBa TPaHCHOPTHON CHUCTEMBI €€ IyTeBas CTPYKTypa MOXKET
KPENUThCA Ha OroJIOBKaX aHKEPHBIX ONOp 2 H3BECTHBIMH croco0aMH — Kak
OMOHOJIMYEHHAA B OJTHO 1I€JI0€ KOHCTPYKIIHA, TaK U TIO3JIEMEHTHO — CHJIOBBIEC CTPYKTYPHI
CHJIOBEIX OpraHoB 9.1 pesbCoBBIX HUTEH, H/WIH CHIOBBIE CTPYKTYPHl HECYIIIUX CHIIOBBIX
opraHoB 8.1 BcroMorareJbHOM HUTH, H/WIK TATOBasA HUTH 11, /WK OTAENBHO OT HUX —

KOpIYCHI 9.2 penbCOBBIX HUTEH.
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YacTHpIH BapHaHT COOPKHM IyTE€BOH CTPYKTyphl MOXET BBHINIAAETH CJEXYIOIHM
obpa3oM: ImoOClI€ YCTaHOBKH, HATKCHHS, 3aKPEIUIEHHS MNPOTSKEHHBIX CHIOBBIX
anemeHTOB 8.2 1 9.4 ¢ 0o6pa3oBaHKEM HECYILIETO CUIOBOro opraHa 8.1 ¥ CHIIOBOro opraHa
9.1 cooTBeTcTBEHHO, a TaKXKe TATOBOM MONOCH 11, OCYHIECTBIAIOT 3aKIIOYEHHE
CHJIOBOrO opraHa 9.1 cBepxy M CHU3y B JBE MPOTDKEHHBIE IUIICKTPUYECKHUE
npoQUIMPOBaHHEIE INIACTHHBI 9.5, MOCiIe Yero cBepXy Ha HUX YCTaHaBJIHUBAKOT KOpIyca
9.2 penbCOBBIX HUTEH, Ha KOTOPHIE MPENBAPUTENBHO, TIOOBIM MOIXOIAIIUM CIIOCOO0M
(nampuMep, cBapKOH WM CKJIEMBAaHHEM) IIPUCOEIHHAIOT IIOBEPXHOCTH KaueHus 9.3.

OIHOBPEMEHHO C 3THM OCYIIECTBIISCTCS CBA3BIBAHHE HECYIIUX IEPEMBIYEK 7 ¢
3jieMeHTaMH cBs3U 10 ¢ yuéToM UHTepBaja m, M, WIH C IEPEMEHHEIM 11aroM YCTaHOBKU
BIOJIb NposiéTa. Ha Hecymux nepemMeIukax 3aKpervisercs Taropast HUTh 11.

3areM coOpaHHBIE Kopiryca 9.2 penbCOBBIX HUTEH COIpSAraroTcs ¢ cOOpaHHBIMH
HECYIIUMH IIepeMbluKaMH U 3eMeHTaMu 10 CBfA3M HEMOCPENCTBEHHO, WM 4YeEpes3
IMJIEKTPHYECKUE MPOKIAAKH 9.6, IpH 3TOM C MMOMOINBIO IEMEHTOB CBA3M BBICTABJISASA
paccTosTHHE MEXY PEIbCOBBIMU HUTAMHM S B IONEPEYHON IUIOCKOCTH U OJHOBPEMEHHO
KECTKO compsras KOPIYCHl pelbCOBBIX HHUTEH C DIEMEHTaMU CBA3H B IPOXOJIBLHOM
IUIOCKOCTH.

[Tocne MOHTaXka peNbCOBBIX HUTEH M TATOBBIX HUTEH B NPOJETE IO BCEH IUIMHE
IyTEBOM CTPYKTYpHl pa3MeIlaloTcs NoABechl 14 3alaHHON MPOEKTOM IEPEMEHHOM
BBICOTBI, IPUYEM HIDKHHM KOHLIOM ITOJIBECHI KpENATCA K HECYIIMM IIepeMbIUKaM 7, yiKe
pacrpenenéHHbIM B NIPONETE, a BEPXHUM KOHIIOM — K HeCylleMy CHJIOBOMY oprany 8.1,
Ha KOTOPBIi B MECTaxX COEMHEHHS C T0ABECaMH 3aKpeIUIAIoTcsa dpuKkcatopsl 8.2.

Takum o6pa3oM, 3asfBI€HHAas TPAaHCIOpPTHas cucreMa FOHMIKOro MO3BOJSET
JOCTHYE:

- ofecreyeHus ONTHMAIBHOW IO XapaKTEPUCTHKaM IIONEpEYHON NPOYHOCTH H
XKECTKOCTH, a TaKKE YIPYroi yCTONYHUBOCTH U IPOAOJIBHOM POBHOCTU KOJIEH IyTEBOM
CTPYKTYPHI U1 TPAHCIIOPTHOM CUCTEMBI OTPaHMYEHHO XKECTKOI'O THIIA C y4ETOM BIIMSHHUA
¢daxTOpoB OKpyXamoulei cpexbl Ha €€ pa3Mephl, MacChl HaXOAAUIMXCA Ha HeH
HOJBMXXHEIX CPEICTB M €CTECTBEHHOTO IPOBHUCAHHA IyTEBOH CTPYKTYpHl MEXKIY
CMEXHBIMHM ONIOPaMH M MEXIy CMEXHBIMHU HECYIIMMH IIepeMbIYKaMH MOA AEHCTBHEM

COOCTBEHHOTO Beca M MOJABHXXHBIX CpEACTB,;
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- BHEJIPEHHS B KOHCTPYKIHIO IIyTEBOH CTPYKTYPHI pa3INnYHbIX TUIIOB MAaTCPHAAJIOB,
OTJIMYHEIX OT CTAIH (B YaCTHOCTH, YIJICIUIACTHKOB), CHIDKCHHA MAaTEPHATIOEMKOCTH U
YIAEIBHOA MAacCHl MYTEBOH CTPYKTYpBl, NPUXOAAIICHCA Ha COUHHUILY €€ JUIMHBI H,
COOTBETCTBEHHO, CTOMMOCTH MOHTa)Xa ¥ 3KCIULyaTallu¥ TPAHCIIOPTHON CUCTEMHEI;

- peanu3alMd KOHCTPYKTUBHBIX OCOOEHHOCTEH BHUAOB KOJIECHOH TATH,
HCIOJB3YIOMMX DJJIEKTPUYECKUE HUCTOYHUKU IIATAHUSA, I TMOABIXKHBIX CpEICTB

TPAHCIIOPTHOH CHCTEMEI.

HcTouHuKM MHpOpMallUU

1 ITarent EA Ne031884, MIIK B61B 3/02, B61B 5/02, B61B 13/04, EO1B 25/00,
omy6:1. 29.03.2019.

2 IMarent EA Ne032041, MIIK B61B 3/02, B61B 5/02, B61B 13/04, EO1B 25/00,
omy6a. 29.03.2019.
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OOPMYVIJIA U3OBPETEHUA

1. TpancnoptHas cucrema HOHHMIIKOrO, BKJIIOYArOLas, [0 MEHBIIEH Mepe, OJHY
HaTAHYTYIO Haj ocHoBaHueM (1) ¢ cwnoit HaTskeHus T, H, myteBywo cTpykTypy (4),
YCTaHOBJIEHHYIO Ha onopsl (2, 3) c o6pasoBaHueM npoaEroB (5) aiuHoM L, M, KoTopas
COJIEPXKUT CBA3aHHBIE CUCTEMON HecyIMX nepeMbruek (7):

- HaTAHYTyI0 ¢ cwioi HarTsxeHus T;, H, BcnomorarensHyo HUTH (§) ¢ Hecymmum
CUIOBBIM opraHoM (8.1);

- HaTSHyTHIE ¢ o0meil cuoif HaTsbkeHus 72, H, nBe penscoBeie HUTH (9), comepiKaiue
cuiioBsle opradsl (9.1), cBsi3aHHbIe ¢ KOpIycoM (9.2) COOTBETCTBYIOLIEH PEIbCOBOM
HUTH C CONPSKEHHON ¢ HUM MOBEPXHOCTHIO KaueHus (9.3) ¢ o6pa3oBaHNEM pesibCOBOM
KOJICU LIMPHHOM S, M, U

- HATAHYTYIO C CUIo# HaTsbkeHus T3, H, 1 3akperui€HHYI0 Ha HeCYIUX nepeMbrukax (7)
TAroByIo monocy (11), a Takke yCTaHOBJICHHBIE Ha ITYyT€BOIl CTPYKType MOJBHKHBIC
cpencrBa (6), omauualowascs TeM, YTO CHJIa HAaTHKEHHA 1 ITyTEBOM CTPYKTYpHI
onpejensercs CyMMOH cusl HaTshkeHus 1 BcrioMoratenbHoi HUTH (8), T2 pensCcoBBIX
Hute# (9) u T3 tarosoit mosockl (11), COOTHOLIEHHE MEXTY KOTOPHIMHU yIOBIETBOPSAET

YCJIIOBHIO!

0,5 < —2-< 10;

1173
MOBEpXHOCTH KayeHUA (9.3) pensCOBBIX HUTEH HAKIOHEHBI K TOPU30HTY IO YIJIOM OT
1° no 45° o6pa3ys mpu 3TOM YCJIOBHYIO ABYXCKAaTHYIO IOBEPXHOCTb C YIVIOM IIPH
BepILIUHE B npenenax ot 178° no 90°;
a HecyIllie NEPEMBIUKH (7) pacCpelOTOYEHBI B IPOJIETE MEXAY CMEXHBIMU OIIOPaMH C

HHTCpPBAJIOM m, M, BCJIHYHHA KOTOPOro YAOBJICTBOPACT CICAYHOIIEMY YCIIOBHIO:

2 <2 <100.
S

2. TpancniopTHas cucteMa 1o 1. 1, omauuarowascs TeM, 4TO B IIONIEPEYHOM pa3pese
IyTE€BOM CTPYKTYpPHl CBS3aHHAas C pEJIbCOBHIMH HUTSAMH IOCPEACTBOM HECYIIUX
nepembrdek (7) BcrioMorareibHas HUTh pa3MelleHa Ha H3MEHSIOLIEHCS Ha MPOTHKEHUH
NpoJIETa AIMHOM L BBICOTE /4 OTHOCHTENIFHO BEPXHEW IpaHU HECYIIUX NEPEMBIYEK 110

BCPTHUKAJIH, IIPHYEM BBIINIOJIHACTCA YCIIOBHC!



0<2<o.1.
L

3. TpancriopTHas cucrema o 1.2, omaunarOwascs TEM, YTO CBA3aHHBIE MEXIY
co6o#i penbcoBble HUTH (9) 3aKpeIUIeHs! Ha HECYymIHMX NepeMbIukax (7) MmocpeacTBOM
3J1eMeHTOB cBa3H (10).

4, TpancnoptHas cucrema no 1.3, omauyarowascs TeM, 4To 31eMeHTH ¢Ba3H (10)
BBITIOJIHEHBI JUAJIEKTPHYECKUMHU.

5. TpancnopTHas cucreMa 1o 1.3, omauyarwascs T€M, YTO JJIEMEHTHl CBA3U
PENBCOBBIX HUTEH BBHINOIHEHB M3 METalla U O0ECIIEYMBAIOT JJIEKTPUUECKYIO CBA3b
MEXIY PEIBCOBBIMYA HUTSAMHU IIPY OJHONOJIIPHOM MX NOJKIIOUEHUH K JIEKTPHUECKOMY
HUCTOYHHUKY NMUTAHHUA.

6. TpancnopTHas cucreMa 1o 1.3, omuuyarOwascsi TEM, YTO 3JIEMEHTHI CBA3U
PEIBCOBEIX HUTEM BEITIONHEHE] U3 METAJLIA M JOTIOJIHATEIBHO COAEPXKAT IJICKTPUICCKIE
U30JIATOPHI C IEIbI0 UCKITIOUEHHUA MIEKTPUIECKON CBA3H MEXIY PETbCOBBIMU HUTAMH
NPH X MOJKIIOYEHUH K Pa3sHbIM I0JIIOCAM JIEKTPUYECKOTO HCTOYHMKA ITUTAaHH.

7. TpancniopTHad cucreMa O 1.2, OMAUYAIOWAACA TEM, YTO BCIOMOraTelbHas
HUTS (8) 3aKperuieHa Ha HeCyIMX nepeMbrukax (7) mocpeacTBoM noasecos (14), 1ivHa
KOTOPBIX U3MEHSAETCS COOTBETCTBEHHO M3MEHEHHIO BBICOTHI /1 C €€ BO3PAacCTaHUEM OT
cepearHbI IPoJETa B HANPABICHUAX 00pa3yIOIIUX €ro omnop.

8. TpancmopTHas cucTeMa 1Mo 1.7, omauuarowascs TEM, 4YTO 3aKpEIUICHHE
BCIIOMOTATENBHOM HMTH Ha HECYIIMX TEPEMBIYKaX IOCPEICTBOM TOJBECOB
OCYIIECTBIIAICTCA (HKcalueid Hecylero cuiaoBoro opraHa (8.1) Ha yHIOMSHYTHIX
nojaBecax nocpeacTsoM ¢pukcaropos (8.3).

9. TpaHcnopTHas cuctema 1o 11. 1, omauuarowascs TeM, 4YTO IOBEPXHOCTH KaUECHUS
(9.3) penbCOBBIX HUTEH NOAKIIOYEHBI K 3JIEKTPHYECKOMY UCTOYHHKY ITUTaHUS.

10.  TpancnopTHas cucteMa Io I1.1, OTIHYaroLmascs TeM, YTo TArosas nomuoca (11)
MOJIKIIIOYEHA K DJIEKTPUYECKOMY UCTOUHUKY MUTAHUA.

11.  TpaHcnopTHas cucteMa Io I1.1, omauuarowasca TeM, 4YTO MOBEPXHOCTH KaYECHHS
PENBCOBBIX HUTEH COEAMHEHE] C OTPHLIATEIBHBIM MOJIIOCOM NEKTPHUECKOT0 HCTOUHHKA
IIUTaHKS, a TATOBas [10JI0CA — C €r0 MOJIOKUTEIBHEIM OJTIOCOM.

12.  TpaHncnopTHas cucteMa 10 I1.1, omauuaouascs TeM, YTo MOBEPXHOCTH KaYCHHA
PENbCOBBIX HHUTEH COEIMHEHBI C IOJIOXKHTEIBHBIM TOMIOCOM  JJIEKTPHYECKOrO

UCTOYHHUKA ITUTAHHSA, a TAroBas 1nojoca — ¢ €ro OTpHIATCIBHBIM ITOJIOCOM.
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13.  TpancnopTHas cucTeMa 1o 1.1, omauuarowascs TeM, 4To MOBEPXHOCTh KAYEHUS
OJIHOW pPENbCOBOH HUTH COEOMHEHA C IOJOXKHUTEIBHBIM IIOJIOCOM 3JIEKTPHYECKOTO
HCTOYHMKA IMTaHHA, a IIOBEPXHOCTb KAay€HUs BTOPOH pPEIBCOBOM HUTH — C €ro
OTPHULIATENBHBIM MOIOCOM.

14, TpancnoptHas cucteMma o moboMmy u3 m.n.l-13, omuuuarowascs TeM, 4TO
cuwioBple opraHel (9.1) penbCOBBIX HHUTEH OJIEKTPUYECKHM M30JIMPOBAHBI  OT
BCIIOMOTaTEeIbHON HUTH, HECYIINX MEPEMEBIYCK U TATOBO#H MOJOCHI.

15.  TpancnoprHas cucreMa o mobomy w3 I.I.1-13, omuuvarwasncs tem, 4To
Hecyluil cuioBoi opraH (8.1) sneKTpUYECKH H30JMPOBaH OT PEIbCOBHEIX HUTEH,
HECYILIUX NIEPEMBIYEK U TATOBON MOJIOCHI.

16. TpancnoprHas cucrema mno JoboMmy u3 m.a.l-13, omauvarowasca tem, 4TO
HeCyIHe NMEPEMBIYKH (7) BBITIOTHEHBI 3JIEKTPHYECKH U30JIMPOBAHHBEIMH OT PEIBCOBBIX
HUTEH, BCTIOMOTaTeJIbHON HUTH U TATOBOH ITOJIOCHI.

17. TpancnoptHas cucrema mo mn.l, omuuuarowasicsa tem, 4to kopmychl (9.2)
PENIbCOBBIX HMTEH BEHINIONHEHBI B BHUIE INPOQWIA, MOIEPEYHbIH pa3pe3 KOTOpOro
MpeCTaBIIAET c000it KpYrIyro WK npoduIbHY0 TpyOy, WX HIBEJLIED.

18.  TpancmoprtHas cuctema no n.l, omruuarowascs TEM, 4TO HECYLINH CHUIOBOH
oprad (8.1) BcrioMorare/IbHOM HUTH W/WIHA CHIOBBIE OpraHbl (9.1) penbCcoBBIX HUTEH
o0pa3oBaHbl COOTBETCTBYIOIIMMH TPEJBAPUTENLHO HANPSHKEHHBIMH  CHJIOBBIMH
anemeHtamu (8.2, 9.4) ¢ 3anogHeHHWeM WU 0e3 3alONHEHHA IYCTOT MEXAY HUMH
TBEPJCIOIIUM MAaTepHAJIOM Ha OCHOBE IMOJHUMEPHBIX CBA3YIOIMX H/WIM LIEMEHTHBIX
CMECEH.

19. TpancnoptHas cucreMa no n.n.l u 18, omauuarowasca tem, 4TO CHIOBBIE
aneMeHTHl (8.2, 9.4) BBINIOJIHEHBI U3 MPOBOJIOKH, WIM U3 IPYTKOB, MU U3 CTEPKHEH,
WIH U3 BUTHIX WIM HE BUTHIX KaHATOB, WIH U3 HUTEMH, II0JI0C, NPAACH, JeHT, TpyO, Win

M3 pa3sHBIX COYETAHUH BHIIEYTIOMAHYTHIX UCIIOJHEHUH.
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OTYET O IATEHTHOM IOUCKE  {Homep epasmiickoit sasteku:
(ctates 15(3) EATIK 1 npaBuiio 42 TTaTeHTHON HHCTPYKIHH K
EAIIK) 202292351

[A. KJTACCU®HKALIS [IPEAMETA W305PETEHI:
B61B 3/02 (2006.01)
B61B 5/02 (2006.01)
B61B 13/04 (2006.01)
EO0IB 25/00 (2006.01)

Cornacuo MexayHapoHoit mareHTHOH knaccuduxanuu (MIIK)
b. OBJIACTD ITOUCKA:

[IpocMoTpenHas foKymeHTanus (CHcTeMa Kiaccubukauuu u uuaekcs MITK)
B61B 3,B61B 5,B61B 13, E01B 25, EOIB 26

OnexTpoHHas 6a3a JaHHBIX, HCTIONb30BABLIASCS PY NOKCKE (Ha3BaHHe Gasbl |, €CITH, BOIMOXKHO, HCIIO/Ib3yE€MBIE NOMCKOBBIC TEPMHHBI)
Espacenet, EAITATUC, Google Patents

B. JOKYMEHTBI, CYHNTAIOILUECS PEJJEBAHTHBIMH

Kateropus* CchUIKH Ha IOKYMEHTHI C YKa3aHHEM, [ 3TO BO3MOXKHO, PEJICBAHTHBIX YacTell OTHOCHTCA K ITYHKTY Ne
A,D |EA031884B1 (IOHULIKMM AHATOJIMH OIYAPOBHY) 29 mapra 2019, dopmyna, pedepar 1-19
, dur.1-6
A,D  [EA032041B1 (FOHULIKMH AHATOJIMI DY APZIOBUY) 29 mapra 2019, dopmyna, pedepan 1-19
, dur.1-4, 18, 19
A US 3447481 A (GORHAM UNIVERSAL MFG CO INC) 03 ntons 1969, ¢dopMyia, dur. 1-10 1-19
A US 3012521 A (GENERAL STEEL INDUSTRIES INC) 12 nexabps 1961, dopmyna, ur. 1-6 1-19

L] NOCIEYIOINE JOKYMEHTHI YKa3aHbl B IPOAOKEHAN

«T» - Gonee no3aHMI KOKYMEHT, OIlyGTUKOBAHHEIH NOCE AATH IPHOPHTETA H
* OcoGEIe KATErOPHH CCEUTOYHEIX JIOKYMEHTOB: ZHHH JIOKYMEHT, Oty AaTsl IIPHOP

«A» - IOKYMCHT, ONpEACIAIOMu 6K YPOBEHB TEXHUKH TIPMBEJCHHBIN 11 IOHHMaHHA H30GPETCHHA

(D - I0KyMEHT, IpMBEICHHBIH B eBpA3HHCKOH 3atBKe «X» - HOKYMEHT, HMEIOMAH Haubolee GU3KOE OTHOIEHHNE K NPEMETY NIOCKa,
E» - G0llee PaHHHH JTOKYMEHT, HO OITYG/MKOBAHHEL HA J@TY TI0ZAYH NopoyaIHit HOBH3HY HIM H306PETATENECKHI YPOBEHE, B3ATHIN B OTAENBHO-
(CBPa3HACKOM 3aMBKHM WK NIOCTIE HEe ot

(O - JIOKYMEHT, OTHOCAUIMACA K YOTHOMY DACKPBITHIO, 3KCToHKpo- €1 ” - AOKYMEHT, MMelomuit HanGosiee GIH3KOE OTHOUIEHHE K NPEIMETY TIONCK,
BAHIIO H T.K nopoyamHuit H30GPETATENLCKHI YPOBEHD B COETAHHH C JPYTHMH AOKYMEH-

"P" - IOKyMEHT, OITyG/MKOBaHHBIH 110 JATHI 104K eBpasuiickolt TaMH TOH Xe KaTeropun

3afBKH, HO 110CJIE NaTHl HCTPAIUBAEMOTO NpHOpHTeTa" &» - IOKYMEHT, ABIAOLMACS NTCHTOM-HATIOTOM
«L» - IOKYMEHT, NIPHBEJICHHbIHA B APYTHX LENAX

Jara nposesieins narenrnoro noucka: 10/03/2023

VYnonHoMoYeHHOE UIO:
HavanbHuk oTAena MEXaHHKH,
(H3NKH M JNEKTPOTEXHHKH
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