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MIIK (2015) B51B 5/02, B61B 13/00, EO1B 25/00, F16L 1/00, F17D 1/00

Cucrema kommyHukauuii JOHHLIKOTO U €€ MpUMEHEeHUE ISt TPAHCIIOPTUPOBKH

MKHUJIKOCTEH W/WIN ra30B H/UIM B CETAX JJIEKTPOCHAOKEHUS H/UIIH CBA3U

M3o0perenne orHocurcss K 00JacTH  TPAHCIOPTHBIX KOMMYHUKAIMH, B
YaCTHOCTH, K HaJ36MHBIM KOMIUIEKCHBIM TPaHCIIOPTHBIM CHCTEMaM CTPYHHOIO THIIA C
KOMMYHHMKAIITMOHHON ~ CTPYKTYPOH, 0oOecleuyuBaoieil CKOpOCTHbIE TIpPY30BHIC U
naccaxMpCKue MepeBO3KHU, pa3MEICHHE JIMHHUI YHEProoOeCeYCHUS U CBA3H, a TAKOKE

TPYOOIIPOBOJIOB Ul TPAHCIIOPTUPOBKH JKUIKHX U ra3000pa3HbIX CPel.

M3sectna TpancnoprtHas cuctema OHunkoro [1], koTopas BKIIOYaeT, IO
MEHBIICH Mepe, OJIHY HATAHYTYI0 HaJ OCHOBAHUEM, B MPOJIETE MEXIY OIOpaMu
MyTEBYIO CTPYKTYpY B BHIC CHJIOBOIO OpraHa, 3aKkIIOYEHHOTO B KOpIIYC C
MOBEPXHOCTHIO KAYCHUS JJIS JBMIKCHMS YCTaHOBJICHHBIX Ha TYTEBOH CTPYKType
KOJIECHBIX MMOJBMXHBIX CPSACTB. B 1pPEUIOKEHHOM YCTPOCTBE ONMTHMHU3HUPOBAHBI
IUIOLA/IM TIOMEPEYHOrO CEUYSHU CHIIOBOTO OpraHa U KOpIlyca peiibca ¢ MOBEPXHOCThHIO
KAQUeHHUS, a TAKKE YCHUJIMS HATSKEHMs IyTEBOH CTPYKTYPBI M CHJIOBOTO OpraHa B
MyTCBOM CTPYKTYpe, OOOCHOBAH PACUYET BHICOTHI MPOBHCAHUS IYTEBOH CTPYKTYPHI
MEXJIy CMEKHBIMU OIIOpaM¥ U BBICOTHI Onop. M3BecTHast TpaHCIIOPTHAS CUCTEMA UMEET
HEJIOCTAaTOYHYIO ITONEPEYHYIO IKECTKOCTh, a CTPYKTypa peIbCOBOH HHUTH HE
00eCneunBaeT NOCTHXKEHHS BRICOKOH POBHOCTH MYTEBOM CTPYKTYPhI [IPH OPraHU3aL{HU
CKOPOCTHOTO JIBM>KEHHS.

M3BectHa TpancnioptHas cucreMa FOHUIIKOrO [2] ¢ myTeBoOi CTPYKTYpoOii B BUJIE
NPe/IBAPUTEILHO HANPAIKEHHOM CTPYHHO-CTEPXKHEBOW (epMBbl, B KOTOPOM OCHOBHAS U
BCIIOMOTATEJIbHAS HUTH, BBITOJHEHHBIE C [IPE/IBAPUTEIBHO HATPSIKEHHBIM CHIOBBIM
OPTraHOM U PACIOJIOKEHHBIE Ha Pa3HBIX YPOBHSAX MEXY CMEXHBIMHU OMOPaMH, CBS3aHEI
MEX1y COOOH TOCPENCTBOM IIOCIEA0BATEIHHOCTH MEPUOMUYESCKH 3HMI3aroo6pasHo
OPUCHTUPOBAHHBIX CTEPIKHEBLIX JJIEMEHTOB, MPOJOJBHBIE OCH KOTOPBIX 00pa3yioT ¢
NPOJOJBEHBIMU OCIMU OCHOBHOM U BCIIOMOIaTesIbHOH HUTEH TPEyroibHUKH.

biarojaps coueTaHurO U B3aUMOCBSI3U CBOMCTB NPEIBAPUTEILHO HANPSIKEHHOM
HYTEBOH CTPYKTYpPHI CO CBOHCTBAMU CTPYKTYpP KOHCTPYKLHMOHHON IKECTKOCTH,

KaKOBBIMU ABJSIIOTCA TPaJMLIHUOHHBIC CTEPXKXHCBBIC (beprI, MOBBIIIACTCS H3ruOHast




KECTKOCTh CHCTEMBI U 00CCHEYUBAETCA BO3ZMOKHOCTD YBEJIMYCHHUS [IPOJIETOB MEXKTY
onopamu J10 50... 100 M u GoJiee, NpaKTUYECKH NPH HYJIEBO CTpPEIIE MPOBECA OCHOBHOI
HUTH. OTO NO3BOJAET CTPOMTH TPAHCHOPTHBIE CHCTEMbI KaK ¢ MHOTOPEIbCOBBIMH
OYTEBBIMU CTPYKTYpamH, Tak M CO CTPYKTypaMH THIA «MOHOpEIbC». B u3BecTHOM
TPAHCIOPTHON CHCTEME JI0I1yCKAETCs BBITIOJIHGHUE BCIIOMOTaTeNAbHON HUTH KaK B BUJC
CHJIOBOIO Oprana 0e3 CIUIOIIHOIO Kopityca (KOraa KOpPHyC Kak Obl BBIPOXIAETCA B
MHOXECTBO PacCpeIOTOUYCHHBIX BIOJbL CHIIOBOIO OpraHa COCAUHMUTEIBHBIX 00cYaeK),
TaK U IIPU BBIIOJIHEHUH €€ CO CIUIOIHBIM MPOTLKEHHBIM KOPITYCOM, OXBATHIBAIOIHUM
CHJIOBOH opraH. B mocneinem ciaydae BcromorarenbHas HuUTH (ofHa wiu Gosee),
Oyly4d pacIoOJIONKEHA I0J( OCHOBHON HHTBIO B OJHON IUIOCKOCTH C Helf, MOXKET
UCMOJIB30BATECS B Ka4€CTBS MOJANOPHOIO peiibca, UMEIOLIET0 HOKOBYIO MOBEPXHOCTH
KauyeHHs VI IPOCTPAHCTBCHHOM OPHEHTALMU KOJIECHBIX TPAHCIOPTHBIX CPEACTB IS
CHCTEMBI TUIIA «KMOHOPEIIBC.

OnHaxo U3BECTHAsA TPAHCIIOPTHAS CHCTEMa MMEET HeJI0CTATOYHYIO MONEPEYHYIO
KECTKOCTh, @ CTPYKTYpa PEJIbCOBOW HUTU HE OOECHEUYMBAET JIOCTHIKEHHUS BBICOKOM
POBHOCTU MyTEBOU CTPYKTYPHI IIPU OPTraHU3ALMU CKOPOCTHOTO JBMKEHMS, IIPH 3TOM
Hajlu4ue  OOJBLIOrO  KOJIMYECTBA  PACIONIAraeMbIX  3HI3aroo0pasHO  CBA3EBBIX
CTEPKHEBBIX DJICMCHTOB, IIPUBOJMT K BBICOKON MaTepUAIOEMKOCTH U, COOTBETCTBEHHO,
CJI0KHOCTH MOHTaKa TAKOW CHCTEMBI.

M3pecrHa TpancnoptHas cuctema FOuuikoro 3], kotopas npuHATa 32 IPOTOTHIL.
OHa comepxut, Mo MeHbLICH Mepe, OJHY HATSHYTYIO HajJ OCHOBaHHEM, B MpPOJIETaxX
MEXIY OIOpaMH, MYTEBYIO CTPYKTYpPY B BUAE OOpa3ylOLIMX PEJIbCOBYIO KOJEK), 110
MEHBIICH Mepe, JIBYX pPelbCOBBIX HHUTEH, KakJas M3 KOTOPBIX COCTOMT M3
NPEABAPUTEIBPHO HAIPSDKEHHOTO CHIOBOIO OpraHa, COBMELIEHHOTO C MPOTHKEHHBIM
KOPITyCOM PEJIbCOBON HUTU C CONPSKEHHON C HUM ITOBEPXHOCTLIO KaYEHHs JUIS KOIEC
NOJBMIXHBIX CPEICTB, U YCTAHOBJICHHBIE Ha IIyTEBON CTPYKTYpE MOBHKHBIC CPEIACTBA.
[Ippu€M OCHOBHBIE M BCHOMOTaTEIBHBIC HUTH Ha MPOJETAX MEXIAY CMEXHBIMU
OTNOpaMH CBSI3aHbI MEXIy COOOH MOCPEICTBOM 3UI3aro00pasHO OPMEHTHUPOBAHHBIX
CTCPXHKHEBBIX DJIEMEHTOB (Kak B [2]), pa3sMEINEHHBIX C BHEHIHUX CTOPOH OCHOBHOM U
BCIIOMOTATE/bHOW HUTEH M 0OpasylolMX ¢ HHUMHU TPEYrOJbHHKH. J{OMOJHUTEIHHO

JICBBIC U IIPABBIC HUTH COCIUHEHBI MCXKIY coboit Ha Ka>XX1OM YPOBHC MOIICPCYHBIMHU




NEPEMBIYKaMH, KOTOPBIC YCTAHOBJICHBI B y3J1aX COMNPSDKEHUS CTEPXKHEBBIX JIEMEHTOB U
HUTEH.

OcCHOBOH pabOTbl E3BECTHOM TPAHCHOPTHOH CHCTEMBI SBISETCH TO, 4YTO
CONpsKEHHAs C KOPIYCOM MOBEPXHOCTh KayeHHs 00pasyeT pellbCOBYIO KONIEK IS
OIOPHBIX KOJIEC MOJBIKHBIX CPEJICTB, JBHKEHUE KOTOPBIX MOYXET OBITH OpraHU30BaHO
TIOCPEJICTBOM JIHOOOr0 U3 M3BECTHBIX BUIIOB MPUBOJIA.

PejibcoBas HUTb M3BECTHBIX TPAHCHOPTHBIX CHCTEM 0GPa3OBaHa HATSHYTHIMH
MEXAY AaHKCPHBIMHU OIIOPZMH pe€IbCaMU CTPYHHOI'O THIA, 0OLIEH OCOOCHHOCTBIO
KOTOPBIX ABJIAETCS HAIMUUC TMPOTHKEHHOIO KOPIyca ¢ CONPSKEHHOH C HHM
IOBEPXHOCTBIO KAYEHUS U € CONPSDKEHHBIM C HUM HW/MITH C 3aKITFOYEHHBIM BHYTPH HETo
MPCNBAPUTEILHO HANPLKEHHBIM TPOJOJIBHBIM CHIIOBBIM  OpraHoM. I[loBepxHOCTB
KauCHHMs MOXET OBITh 00pazoBaHa IIOBEPXHOCTBIO CAMOI0 KOPITyca, HAPUMED, B BHIE
Cro BEPXHEH YacTH — TOJIOBXH, JIKOO MOXKET ObITh 00pa3oBaHa PeibCoM HJIH TOJOBKON
HAaKJIaIHOTO THIIA, COTPSKEHHBIMU C KOPITycoM. B 11060M U3 BapHaHTOB KOHCTPYKIMH
COTIPSDKEHHAS C KOPITY COM ITOBEPXHOCTh KaueHHUs 00pasyeT [IIaAKHii IyTh I ONIOPHBIX
KOJIEC MOJBIKHOTO CPEACTRA, KaXKI0€ U3 KOTOPBIX JaéT BEPTUKATbHYIO HAIPY3KY HA
MyTEBYIO CTPYKTYpPY. lIpH 9T0M CTPYKTYpa peTbcOBON HHTH U3BECTHBIX TPAHCTIOPTHBIX
CHUCTEM MMEET MOBBIUICHHYK) MATEPUATIOEMKOCTh M, COOTBETCTBEHHO, CTOMMOCTb.

Kpowme Toro, B paje ciyyaeB rosioBka u KOpIyc pejibCOBBIX HUTEN B Kojice npu
HATAXKEHUU CHIOBBIX OPraHOB Ha ONOPHI MOIYT YaCTHYHO WIM MOJHOCTBIO B3ATHh HA
ceOs pyHKIMKM NpeBapUTEIbHO HATIPSHKEHHOTO CHIOBOTO OPraHa, eCild OHH OyayT rpu
MOHTXE KOHCTPYKLHH MNpPECBAPUTEIBHO HATAHYTHL. B 3THX Clydyasx HeEoOXO MO
MpEyCMaTpUBaTh JOMOJHHTEIBHOE HKECTKOE KPEIUICHUE [OBEPXHOCTH KaueHHS
(TOJIOBKHM peJibea) He TOJIBKO € €0 KOPITYCOM, HO U C COCIMNHUTEIbHBIMH CTEP>KHEBBIMH
JJIEMEHTAMH. JTO HECKOJIEKO YCJIOKHSET MOHTaX (TpeGyeTcs OMOTHUTEbHBII
CBAapHOH LIOB) M IOBBILIAET MATEPUATIOEMKOCTH KOHCTPYKIIUU.

OOmuM  HENOCTATKOM — M3BECTHBIX  KOHCTPYKIMH  pEIBCOBBIX — HUTEIA,
OOBEMHEHHBIX B KOJIEIO, SBIIIETCS BBICOKAs MATEPHAIOEMKOCTH W3-33 HANHYHUS
0OJIBIIOrO KOINYECTBA COCJMHHUTENBHBIX YIEMEHTOB (KaK CTEPIKHEBBIX MPOLOJIHHBIX
3JEMEHTOB, pAaCIIOIaraéMbIX 3Ur3aroo0pasHo, TaK M IOMEPEYHBIX MEPEMBIYEK),
COOTBETCTBCHHO, TAaKHE CHCTEMBI UMEIOT CIOXKHYIO H TPYJOEMKYIO TEXHOIOTHIO

MOHTaa. KpOMC TOrO, HACBIIICHHOCTD COCAUHHUTCIbHBIMHA JJICMCHTaMH, H,



COOTBECTCTBCHHO, y3JIaAMH HX COCJMHEHHUN C pEJIbCOBHIMH HUTAMH, HEe OOecreyrBaeT
AOCTAaTOYHOH TIONEPEYHOH KECTKOCTU M YIPYrod YCTOMYMBOCTH (MOHOJIUTHOCTH)
CHCTEMBI, &, CJIEI0BATEIBHO, U €€ OE30IaCHOCTH.

EmE oamH HENOCTATOK M3BECTHBIX KOHCTPYKLIMH  pENBbCOBBIX  HHUTEH,
O0BEMHEHHBIX B KOJIEIO, CBSI3aH C TEM, YTO MOBEPXHOCTh KAYCHHS, o0Opa3oBaHHas
[TOBEPXHOCTBIO KOpITyCa B BHAC €r0 BEPXHEH 4YaCTH — TOJIOBKH, JIHOO 0Opa3oBaHHas
peNbCOM WM TOJIOBKOHM HAKJIQIHOTO THIIA, CONPSKEHHBIMU C KOPIyCOM, BCErja
pacroJIoKeHa TOJIBKO C OJHOU CTOPOHBI — Ha BEpXHeil YacTu koprryca. ConpskEHHas ¢
KOpITyCOM MOBEPXHOCTh KAYCHUA 0OOpasyeT TNIaAKui IyTh IS OHOPHBIX KOJIEC
IIOABHAKHOIO CPE/ICTBA, KAXKI0€ U3 KOTOPBIX TAET BEPTUKAIBLHYFO HArPY3KY Ha Iy TEBYIO
CTPYKTYpY, He oOecreyuBas IpU 5TOM [JOCTaTOYHBIX KAYeCTB, CBA3AHHBIX C
HaE&KHOCTBIO, [UIABHOCTBIO M MATKOCTBIO XOJa TPAHCMOPTHOIO CPEACTBA. ITO
0COOEHHO MPOSIBIACTCS NPH OPraHM3aLUU JBWKEHHS C GOJbIIMMH MPOJOJBHBIMU
YKJIOHaMu yTH — 6ostee 10%.

B ocHoBy wM300peTeHHMS noNokeHa 3aJada  JOCTHIKEHHS CIIEIYIOIIUX
TCXHUYECKUX LEIICH:

- paciupeHus pyHKIMOHAIBHEIX BO3MOXKHOCTEH CHCTEMBl KOMMYHHUKALIMIA;

- CTa0WIM3aLMK [OTIEPEYHOT0 pa3Mepa KOJIeH Ha BCEM MPOTSKEHHHU PeIbCOBOTO
IyTH 3a CYET MOBBIIICHHS MTONEPEYHON KECTKOCTU MYTEBOM CTPYKTYPBHI;

- YOPYroi yCTOWYMBEOCTH CUCTEMBI KOMMYHHUKALMU U €€ HATEKHOCTH,

- YAYYOICHMA OKCIUTyaTallMOHHO-TEXHUYECKUX XaPaKTCPUCTUK CHCTEMBI
KOMMYHHUKAUH, TIOBBILICHHA KECTKOCTH KOHCTPYKIIUH [IyTEBOM CTPYKTYPhI B LIETIOM H
POBHOCTH PEIBCOBOrO MYTH;

- YJY4YII€HUsS KayeCTB, CBA3AHHBIX C I[UIABHOCTBIO M MSATKOCTHIO XO/a
TTOABMKHBIX CPEJICTB.

TexHUYeCKHe 1EM B COOTBETCTBUMH C 3ajlauyeli M30OPETEHHs JOCTHTAIOTCS
TIOCPEACTBOM CHCTCMBI KOMMYHHKALHH, BKIIOYAIOLIECH, [0 MEHBIICH Mepe, OLHY
HaTAHYTYIO Ha/l OCHOBAHHUEM, B IIPOJICTAX MEXKJIY ONIOPAMH, IyTEBYIO CTPYKTYPY B BUJIE
00pa3syIoIIMX PENbCOBYIO KOJICIO, [0 MEHBIIEH MepE, IBYX PEIbCOBBIX HATEH, Kaxas
U3  KOTOpBIX COCTOMT M3 [IPEABAPUTEABHO HANPHKEHHOTO CHIOBOTO OpraHa,
CONPSKEHHOTO C MPOTSHKEHHBIM KOPIYCOM PEJIBCOBOM HUTH C CONMPSDKEHHON € HUM

MOBECPXHOCTBIO KAYEHUS IS KOJIEC MTOABUKHBIX CPpEACTB, U YCTAHOBJICHHBIC Ha H}/TCBOﬁ
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CTPYKTYpEC MOABHXHBIC CPCACTBA, OMIUYUL KOMOPOU CO2NACHO UI0OPEmeHUIO
3aKJIIOYAOTCA B TOM, YTO KOPILYCBI PEIbCOBBIX HUTEH 110 BCEH JUIMHE KOJIEH COeIUHEHBI
C pacIOIOKCHHBIM MEXK/Y HUMH NPOTSHKEHHBIM KOPILYCOM KPYTJION Ml MPOGHIBHOM
TpyObI, 00pa3ys MOHOJIMTEBII KOPIyC IYTEBOH CTPYKTYPBI, MPHYEM KOpIyc TpyObl
W/HIM  KOPIYCHl KaXIOH W3 pEJbCOBBIX HUTEH BBHIIOJHEHB € BO3MOXKHOCTBIO
3alOHCHUSA CHUIIOBOH CTPYKTYpPO# ¢ 00pasoBaHHEM IIpe/[BApHTENLHO HAIPSKEHHBIX
CUJIOBBIX OpraHoOB, a COIPSOKEHHBIC C KaXIbIM M3 KOPIYCOB DEIbCOBBIX HHTE
MOBEPXHOCTH Ka4CHUs BBIIIOJIHCHBI MO/ YIJIOM HAKJIOHA K TOPU30HTY, HAXOALIMMCS B
npeaenax ot 0 go 45°.

JlocTiKeHne TEXHUYECKOH ey  06EeCevYnBaeTCs TaKkkKe M TEM, YTO
OTHOLICHWUC IIMPHHBI ¢ KOPIyca HyTEBOH CTPYKTYphl K LIHPHHE @ KOpIyca TpyObl
BBIOMpAIOT B ipesienax 1,2 <c/a < 12, a mmowans Sp, M2, NONEPEYHOro CeUeHuUs KopItyca
MyTE€BOH CTPYKTYPBl M CyMMapHas IUIOIAnb Sy, M?, MOMEPEYHOro CeYeHHS BCEX
CHJIOBBIX OpPraHOB, 3aKMIOYCHHBIX B KOPIYC ITyTEBOH CTPYKTYpHI, HAXOUATCS B
[penenax, onpeaeseMbIX U3 cooTHowenus: 1 <(Sp Ep+ Sy Ey)/ Sp Ep< 20,
rae: Ey— MoyJb ylpyrocti cuiioBoro opraia, H/m?;

Ep — MOmyJIb yIPYTrOCTH KOpILyca Iy TeBOi cTpyKTYpsI , H/M?2.

CuutoBble Opranbl 00pa3oBaHBl COMPSDKEHUEM CHIOBOH CTPYKTYPBI, COCTOAIIEH
U3 MPEABAPUTENIEHO HANPHKEHHBIX NPOTHKEHHBIX 3JIEMEHTOB, ¢ KOPIycaMH TPYObI
W/WJIM PENLCOBBIX HUTEH C 3aIT0JIHEHHEM My CTOT B KOPITYCaX TBEPACIONIAM MaTepHaloM
Ha OCHOBE MOJHMMEPHBIX CBA3YIOLIMX, KOMIIO3UTOB HJIM LIEMEHTHBIX cMmeceid. [Ipu aTom
MPOTSKEHHBIE JJIEMEHTBI CHTOBOH CTPYKTYPHI MOTYT OBITH BBIIIONHEHBI H3 MPOBOJIOKH,
W/HITH M3 CTEPIKHEH, /MM U3 BUTHIX WM HEBUTBIX KAaHATOB, H/WIN U3 HUTEH, M0JIOC,
npsjeH, JIEHT, Tpyo.

B 3aBicuMoOCTH OT BapnanTa NpaKTUYECKOH peaiu3aluy MyTEBOH CTPYKTYpHI
CONpPSKEHHBIE C KOPIYCOM KaXIOH peJIbCOBOM HHTH MOBEPXHOCTH KAaueHHUs IS
KOJIECHBIX TMOJIBMXHBIX CPEJICTB MOTYT HaXOAMUThCS JMGO TOJIBKO Ha BEPXHHX JIHOO
O/HOBPCMEHHO Ha BEPXHHUX M Ha HHKHHMX BHEIIHHX [OBEPXHOCTAX KOPITyCOB
PEbCOBBIX HHTCH, 00pasy:d, COOTBETCTBEHHO, BEPXHHE W HWKHHE MOBEPXHOCTH
KaueHHS JJIS KOJECHBIX MOJEHKHBIX CPEJICTB.

BepxHue noBepXHOCTY Ka4eHHs BHIONHEHBI O YITIOM & HAKJIOHA K TOPH30HTY,

HaxosamMces B npeaeiax or 0 no 450, 4 HWXKHHUEC MTOBEPXHOCTH KAYE€HUS BBITOJIHCHEI
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MO YIJIOM 3 HAKIIOHA K FOPHM30HTY, HaXOISLIUMCs B npesenax oT 0 10 45°, mpudem
YroJl & HaKJIOHA K FOPU30HTY BEPXHHUX IIOBEPXHOCTEH KAYCHHS MOXET KaK COBIIA/IATh,
TaK M He COBIA/IATh C YIJIOM 3 HAKJIOHA K TOPU30HTY HIDKHUX OBEPXHOCTEH KaYeHHS.

B coorBeTcTBMM ¢ BapMaHTOM paCIOJIOKEHHS IIOBEPXHOCTEH KaueHHs Ha
KOpIyce peJIbCOBOM HHUTH KOJECHBIC IIOJBH)XXHBIE CPEICTBa, YCTAHOBJIICHHBIC Ha
IIyTEBOM CTPYKTYPE, MOTYT OBITh BHIIOIHEHBI C BO3MOXKHOCTBIO KaYEeHHUS KOJIEC TOJIBKO
110 BEPXHEH MOBEPXHOCTH KauyeHMs JMOO COJCPIKAT KOJIECHBIE Maphbl, COCTOSIIHE M3
BCPXHMX KOJIEC, BBIIOJHEHHBIX C BO3MOXXHOCTBIO KaYCHUS 110 BEPXHEH MOBEPXHOCTH
Ka4eHUsl, U HIKHUX KOJIEC, BBITOJHEHHBIX C BO3MOXHOCTBIO KAYEHUS [0 HIDKHEH
IIOBEPXHOCTU KaUCHHUHI.

IIpu oTOM, KaK BepXuHe, TaK M HWKHHE KOJNECA KOJECHBIX Map MOLYT ObITh
BBITIOJIHEHBI TATOBBIMU (BE1YIIUMH), MO0 TOJBKO BEpXHHE KOJNECA KONECHBIX Map
MOTYT OBITH BBIIOJHEHB! TATOBBHIMH (BEAYIIMMHU), a HUKHUE KOJIECA BBITOJHEHDI
MO/DKUMHBIMA.  JUIsl  9TOr0  HIDKHME KoJNEca MOJBHXKHBIX CPEACTB  OCHAILAIOT
YCTPOUCTBOM, 00€CTICYHBAIOLIMM JOMONHUTEIBHOE MPWKUMHOE ycuiane Q Ha ocu
HIDKHUX KOJIEC B HAIIPABJIEHUM HUXKHEH MOBEPXHOCTH KAYEHHS.

Koprycsl penbcoBbIX HUTEll 3aKpeIUICHBI Ha NPOTSHKEHHOM KOpITyce TPyOsI
TaKUM 0Opa3oM, YTO LUEHTPaTbHbIE FOPU3OHTAIBHEIC OCH X u X' MONEPEeYHbIX pa3pe3os
KODITyCOB TPYObl U PEJIbCOBEIX HUTEH COBITAIAIOT.

Koprycel penbcoBbIX HUTEH MOrYT GBITH pa3MeIICHbl TAKKE HA MPOTSKEHHOM
Koprtyce TpyObl U TakUM 06pa3soM, 4TO IEHTpaJibHasi FOPU3OHTAIbHAs 0Ch X' Ipoduiteit
HIOTIEPEYHBIX Pa3pe30B KOPIYCOB PENBCOBBIX HUTEH JIEKMT BBILMIE JHOO HIDKE
rOPU30OHTAIBHON OcU X poduist Kopiyca TpyOHl.

[lonepeunblii paspes npoduis xopryca TpyObl MpeACTABISET coOO0i KPYT, WIH
OBaJl, WIHX MHOTOYTOJIbHUK.

Kopryc TpyOwr MOXeET OBITH BBINOJIHEH Kak Ge3 3anonHeHus (IMyCTHIM), TaK M
IOJIHOCTBIO MJIM YacCTUYHO 3allOJIHEHHBIM CHIIOBOHM CTPYKTYpoil ¢ oOpasoBaHHMEM
NpeaBapUTEIbHO HAIIPSHKEHHEBIX CUIIOBBIX OPIaHOB.

BMmecTe ¢ TeM, BHYTpEHHsS TIOJIOCTh KOpITyca TPYObl MOKET OBITH BBINIOJHEHA C
BO3MOXHOCTBIO Pa3MCIUCHUSI B HEM KOMMYHMKALMil SHEProcHaOKeHUsT W/WIU CBS3U

/M TPAHCHOPTHPOBKH KU, IKOCTEN UJIM ra3oB.




Jns sToro B Kopiyce TpyObl MOXKET ObITh BBIIOJHEH, KAK MHHHMYM, OIWH
KOMMYHHKAallMOHHO-TPAHCIIOPTHBIM  KaHal JUisl I[POKNaJKH TpyborposBoja Ui
TPAHCTIOPTUPOBKK KUAKOCTCH WIIM Ta30B M/WIM JUIA pa3MEIleHHs KOMMYHHKALHi
OHEPrOCHA0KECHHSI M/UJIH CBS3H.

AJIBTCPHATHBHBIM EMJOM HCIIOJIHEHHS CHCTEMBI KOMMYHHUKALUH SBIACTCS
peam3aliisg KOPIyCOB PEJIbCOBLIX HUTEH B BHIEC NPOTSHKEHHBIX OJHOCIOWHBIX WM
MHOTOC/IOHHBIX TIOJIOC, KOTOPBIE MPEANOYTHTENBHO JIOJUKHBI OBITh HATAHYTHl C
[PEBapPUTEIbHBIM HAIIPSHKCHHUEM.

Kopnycbl peinbCOBBIX HHTEH MOrYT OBITH BBITOJHEHBI TAKKE B BUJIE
IPOTSXKEHHBIX MPOQUITEH, KOTOPBIE B IIONIEPEYHOM paspe3e MOTYT HPeACTaBIATE OGO
V-00pasubiii, uin U-06paskslif, uin Z-06pasublii, wiu T-06pasHslii, Hin I'-00pa3nsbiii,
uiu C-00pa3ueii, unu [1-o0pa3uelit mpoduis.

[Ipy HEOOXOAMMOCTH B KOPITYCHI PEbCOBBIX HUTEH MOTYT OBITH MOMELICHBI
KaHaJbl ¢ BO3SMOXXHOCTBIO Pa3MELICHUS B HUX KOMMYHHKAIIUH 9HEProcHA0KEHNS W/
CBS3U.

JlONONHATEILHBIM NPSIMETOM HACTOAIIETO H300PETEHUS ABIISAETCS MIPUMEHEHHE
3asBJICHHON CUCTEMbl KOMMYHHUKALHI /U1 TPAHCIIOPTUPOBKH KUIKOCTEHM H/HITH ra3oB.

Elite oiHuM npeMeToM HacToAIero H300peTeHus SBISeTCS TAKKE IPHMEHEHHE

3aABJICHHON CHCTEMBI KOMMYHUKALMI B CETAX SHEPIrOCHA0KEHUS W/UITH CBS3H.

CyIHOCTh HACTOSAIIETO U306PETEHNS MOSCHSCTCS [IPH MOMOILMU YepTesxeii ur. ]
— ¢ur.7, Ha KOTOPBIX U300PaKCHO ClIeayIoLIee:

¢ur.1 — cucrema komvyHukauuii FOuuikoro — o6Mil BUI;

¢ur.2 — cxemaruueckoe n300paXKeHHE MOMEPEYHOTro paspes3a KopIyca MyTeBoil
CTPYKTYPHI,

¢ur.3 — BapUaHTBI UCHOJTHEHUS MPOGUITS [IOIIEPEUHOTO pa3pesa Kopiyca TpyGsl
MYTEBOH CTPYKTYPEI ¢ HEKPYIJIOH (TIpoduiibHOIN) Tpy6Oi;

¢ur.4 — cuMMeTPUUHBI NPOQHIL HOMNEPEYHOro paspesa KOpIyca IMyTeBOil
CTPYKTYPBHI;

$bur.5 — acuMMETpUUHBI MPOGUIL MOMEPEeYHOro paspesa KOpIyca ITyTeBOi

CTPYKTYpBI;




¢hur.6 — npoduiik MoIIEpeyHOro pazpesa KopIyca Iy TeBoit CTPYKTYPBI C BEPXHUM
CMCUICHUCM TOPU30HTAIbHOW OCH PEJIbCOBBIX HUTEH OTHOCHTEIBHO FOPH3OHTANBHOI
ocu npoduiis Kopiyca TpyOsl;

¢bur.7 — mpoub norepevHOro paspesa KopIyca myTeBoit CTPYKTYpPHI C HIDKHUM
CMCILICHHEM TOPU3OHTAJIBHONW OCH PEIbCOBBIX HUTEH OTHOCHTEIBHO TOPU30HTAIBHOM
ocu npoduiis Kopmyca TpyOsl;

¢ur.8 — mpuMep HCIOIHCHUS [IyTEBOM CTPYKTYpBI, rie KOPIIyCBbl PEIHCOBBIX
HUTEH BBIIIOJHEHBI B BUJIE TOJIOCHL

$ur.9 — npumep HMCIOJTHEHHs MYTEBOW CTPYKTYpbI, Ii¢ KOPIYCHI PENBCOBBIX

HUTCH BBIITOJIHEHBI B BUIC 'POQUIS.

CymuocTs u306peTenus 6onee MoapOGHO 3aKII0YAETCA B CIIEIYIOMIEM.

Ilpennaraemas cucrema xommynukaumit  IOnuukoro (dur.1) COICPKUT
paccpe/IoTOYCHHBIE Ha OCHOBaHUU | oropsl 2 ¢ oronoBkamu 3. Ha onopax pasmenieHst
IOZIBECHBIC Y4aCTKHU OJTHOH HITH 00Jiee IMyTEBBIX CTPYKTYP 4, HATAHYTHIX ycHaneM T Haj
OCHOBAHHEM MEXIy Olopamy, 00pasylolue nponeTsl JUIMHOW L. B kavecTse omop
MOI'YT BBICTYNATh CTalIbHBIE M IKEIE€300€TOHHBIE CcTONOYATBIE W KapKACHHIC
KOHCTPYKIIMHM, 3aHAsS U COOPYKEHUs, CIIENHAIbHO 000pYIOBaHHbIE MACCAKUPCKHMH
CTAHIHMSAMH W/WJIM IPY30BbIMH TepMuHanamu 5. OTONOBKM 3 IIpe/HA3HAYEHBI JUIS
PasMCIICHHS HAa HUX MEPEXOJHBIX YYACTKOB MyTH W/WIN Pa3sMEIUEHHBIX B CTPYKType
CHCTEMbl KOMMYHHKAIHOHHBIX KOMIIOHCHTOB — TpyOOIPOBO/Ia ISl TPAHCIIOPTHPOBKH
KMIKOCTEH WM ra3oB M CeTeH dHEProCHAGKEHHs U CBA3M, a TaKKe JUIA KpPCIUICHUS
(aHKEPEHMS) HATAHYTHIX JICMEHTOB CHIIOBBIX OPraHOB My TEBOi CTPYKTYPHI.

YCTpOHCTBA KPEILUIEHHS. CHJIOBBIX OPraHOB (M MyTEBOW CTPYKTYPHI B LEIOM) B
OrOJIOBKaX 3 omop 2 MpeicTaBifioT co0oil Jobble H3BECTHBIE YCTPOHCTBA,
aHAJIOTMYHbIC YCTPOHCTBAM, UCIIOJIB3YEMBIM B BUCSYUX M BAHTOBBIX MOCTAX, KAHATHBIX
AOporax W NpeABapUTENBHO HAMPSKEHHBIX KENE300CTOHHBIX KOHCTPYKLHAX IS
KpeIieHus  (aHKePeHHs) MaTSHyTBIX CMJIOBBIX OpraHOB (apMaTypbl, KaHATOB,
BBICOKONPOYHBIX TPOBONOK H JP.). AHKEPEHHS MOTYT OCYHIECTBIATHCA KAK HA KA IO
OI10pe 3, TaK M C ONPEEIEHHOMN 110CIEI0BATEIBHOCTBIO: HAIPUMED, Yepe3 OHY oropy

MJIM 4€pe3 JIBE€ ONOPBI U T. 1.




KoHcTpykuns ankepHoit onopsl 2 MOXET M3MEHATHCS B 3aBUCUMOCTH OT MeCTa
YCTaHOBKM ONOpBL. B 4acTHOCTH, (popMa OrooBKOB 3 ¢ ycTpOCTBAMH KperuieHHUs
CHJIOBBIX OpPraHOB, JJIEMEHTOB TpPyOONpPOBOAOB M KOMMYHHMKALIMOHHBIX CETEH Ha
OIOpax, yCTaHaBIMBAEMBIX Ha IOBOPOTAX TPACCHl, HAa JIMHEHHBIX ydyacTKax MyTH, B
ropax WM IO KOHUAM TPACChl, MOXKET OBbITh Pa3IMYHON, TaK KaK YIIOMSHYTHIE
YCTPOHCTBA, ONpPCICISIOIME HAMPABIIEHHE U NIEPEXOHOTO YYacTKa IMyTH, JOJDKHEI
OBITH IIABHO COMPSKEHBI C ITO/{BECHBIMU YYaCTKaMH Iy TH B TIPOJIETAX MEXIy ornopamu.
Kpome Toro, popma oronoBkoB 3 onop MoxeT onpeaeIIThCS U TEM, YTO OHU ABIISIOTCS
MECTOM pa3sMCLIECHHMS MACCAKUPCKUX CTAHUMIA W/MUIIA TPY30BBIX TEPMUHAIOB 5, Y3JI0B
OpraHU3alKK Ppa3BA30K (CTPENOYHBIX MEPEBOIOB H IOBOPOTOB) IYTEBOH CTPYKTYPhI
WK y3JI0B Pa3BETBIICHUS TPYOOIPOBOJOB CHCTEMBl KOMMYHHUKAIMit. B 1eHTpanpHoi
4aCTH CTAHUMIA S pasMEILEH rOPU3OHTAIBHBIN y4acTokK 5.1.

Kpome Toro, omopsl 2 MOryr OBITH COBMEIIEHHBIMH CO 3JaHHAMH U
CTPOUTEILHBIMU COOPYXKEHHSMH 5.2 (3KUITBIE, IPOU3BOACTBEHHbIE, OPUCHBIE, TOPrOBBIE
U IPYI'U€ 30aHUS U COOPYIKEHHS).

Ha nyreBoii cTpykType 4 pasMmeLueHsl MoJBUKHBIE CPEICTBA 6 (maccaxxupckue
/WK TPY30BBIE, H/UIIA IPY30MIACCAXUPCKUE), KOTOPBIE MOTYT GBITh TGO MOJBENICHD]
CHU3Y K IIyTEBOH CTPYKTYpe, KaK NMoKasaHo Ha ¢ur. 1, 1u60 — yCTaHOBJIEHB CBEPXY Ha
IyTECBYIO CTPYKTYPY (Ha PHCYHKE HE [MOKA3aHo).

IlyreBast crpykrypa 4 npejacraBisier coGoil 3aKpelUIEHHYIO Ha omopax 2 ¢
OroJIOBKAMM 3 pEIBCOBYIO KOJEIO, OOpasOBaHHYIO, [0 MeHbLIEH Mepe, ABYMS
PENLCOBBIMU HHUTSMHU 7, MEXIY KOTOPHIMH MoMelleHa Tpyba 8, HCIONHEHHas C
KpYIJIBIM MJIM [IPOGUIBHBIM TIONEPEYHBIM paspe3oM Kopmyca 8.1 Tpy6bi (ur.2).
PeiabcoBple HutH 7 1o Beell julMHE KoJleW 3aKpelUleHbl Ha (IIPOTHBOJIEKALIUX
OTHOCHTENEHO BEPTHKaIM) OOKOBBIX CTOpOHAX Kopiyca TpyOwl 8, oOpasys ¢ Heii
MOHOJIMTHYIO IMYTEBYIO CTPYKTYPY, KOpIyC 9 KOTOpOM NpeacTaBiser coOoii B
nornepeyHoM  paspese  mpodwib kopiyca 8.1 TpyGel 8 ¢ cummerpuuHO
pacnoNOKECHHBIMH OTHOCUTENIBHO BEPTHKAIHM MO €0 GOKOBBIM BHELIHUM CTOPOHAM
MPOGUIAMH KOPIYCOB 7.1 PEnbCOBBIX HUTEH 7, Ka¥Jias W3 KOTOPBIX IIPE/CTAaBIfET
coboit COOPHYIO CTPYKTYPUPOBAHHYIO KOHCTPYKLUHIO, COCTOAIILYIO H3 NPEIBAPHTEIBHO
HaMpsHKEHHOTO (PACTAHYTOrD) CHIIOBOTO OpraHa 7.2, 3aKIHOYEHHOrO B MPOTSHKEHHBIN

Kopiyc 7.1 pesnbcoBOM HUTH.



Bo BHyTpenHee npoctpaHcTBO Kopryca 8.1 TpyObl 8 MOXKET Takke OBITH IOMEIEH
IPOTSXEHHBIN MIPEIBAPUTEIILHO HANPKEHHDINA CUITOBOIT opraH 8.2 TpyOsl.

Koprtyc 8.1 TpyGsbI 8 B monepeyHOM cedeHUH MOXKET OBITh BBIOTHEH KPYIJIBIM
wii npoduibHeiM. Tpy6a npoduabHas - 370 3aMKHYTBIH NPO(HIb ¢ OTIHYAIOLIMCS
OT Kpyrjoro ceyenuem. Ha ¢ur.3.1, 3.2, 3.3, 3.4, 3.5 npejacraBiieHbl BO3MOIKHBIC
BapHaHTBl WCHOSHCHHS NpOQUIS TMONEPEYHOro paspesa Kopiyca TpyObl MyTeBOil
CTPYKTYPbl C HEKpyrJIoi (npodunbHoi) TpyOoii: B Buae oBala BEPTHKAILHOTO
(¢pur.3.1) wm ropusontanpHoro (¢ur.3.2), Tpeyronpuuka (dur.3.3), KBaj|paTa
(¢ur.3.4), wmuororpannuka (¢ur.3.5). IlpopunsHas Tpy6a 8 B s0GOM U3
IPCANIOYTUTE/IBHBIX ~ BAPHAHTOB  HMCIOJHCHHUS  MOXET  OBITh  HM3rOTOBJICHA
NMPAMOYTOMBHOTO (KBaIpaTHOr0), MHOTOYTOJILHOTO (BKJIFOYAOLIETO TPHU yIia U Gostee)
WM OBAJIBHOTO CEUCHHUS.

Pasmepbl pesibcoBbIX HuTel 7 U TpyObl 8 BHIOMPAIOT TAKUM 06pa3oM, 4TOObI
BBITTOJIHAIOCH HEPABCHCTBO IS OTHOUICHUS LIMPHHBI ¢ KOPITyCa [y TEBOM CTPYKTYPhI K
HUIMPUHE a Kopityca TpyOsl (cM. ¢pur.4, 5): 1,2<c/a<12, (1)
Ecnn ornoutenwe c/a 6yner mewsure 1,2, To myTteBas cTpykTypa 4 OyzIer uMerhb
HEJIOCTATOYHYIO HECYIIYIO CIOCOOHOCTD U MPOYHOCTb.

Ecmu otHowenue c/a Gyner Gonbumie 12, 1o myreBas CTpyKTypa OymeT HMeTh
HEIOCTaTOYHYIO KECTKOCTh, B TOM 4YHUCIE KPYTWIBHYIO, MpPH MpOE3Ne [0 HEil
MO/IBM>KHBIX CPEJICTB 6.

CuiioBble OpraHbl pebCOBBIX HUTEH 7 U TpyObl § 0Opa3oBaHBI pPa3MEILEHUEM
IPEABAPUTENILHO HANPSKEHHBIX MPOTSHKEHHBIX 3JIEMEHTOB 7.3 CHIIOBOM CTPYKTYpHI
PE/IbCOBBIX HUTEH U 2JIEMEHTOB 8.3 CUIIOBOMH CTPYKTYpHI TPYObl B COOTBETCTBYIOIIHX
Kopirycax 7.1 penbCoBbIX HHUTeH M Kopmyce 8.1 TpyGsl ¢ 3amoiHEeHHEM IyCTOT B
Koprycax Mexay osyieMeHramu 7.3 u 8.3 CHIOBOIl CTPYKTYpHI TBEPACIOLIMM
MaTtepuaniom 7.4 Juis peibCcOBBIX HUTEH M TBEPACIOLIMM MaTepuaiom 8.4 11s TpyOsI Ha
OCHOBE MMOJIUMEPHBIX CBA3YIOIMIMX, KOMITO3UTOB MJIH HA OCHOBE LIEMEHTHBIX CMECEIA.

B KauecTBe CUIOBBIX OpraHOB, NOMEPEUHBIN pa3pe3 KOTOPHIX MPEACTABICH Ha
ur.2, KaK B peabCOBBIX HUTSAX 7, TaK U B TPYOE 8 MOTYT HCIIO/IB30BATHCS OJ(MH MIIM
HCCKOJIBKO MYYKOB CHJIOBBIX 3JIEMEHTOB 7.3 U 8.3 CHIJIOBBIX CTPYKTYpP COOTBETCTBEHHO,
U3 BBICOKONPOYHOMN CTaIbHOI IPOBOJIOKH /UM U3 MIPYTHEB, COOPAHHBIX B OJIMH IyYOK
H/UITH PacCPEN0TOYEHHBIX I10 CCYCHHMIO MOJOCTH KOpItycoB 7.1 u 8.1, u/viii oHoro uiu
HECKOJIBKUX CTaHJIAPTHBIX BUTHIX MJIM HEBHTBIX CTAJbHBIX KaHATOB, a TAKKe HHTCII,
OpsiIei, MOJNoC, JIEHT, TPyO WIM APYrUX NPOTHKEHHBIX IIEMEHTOB U3 JIHOOBIX
BBICOKOIIPOYHBIX MAaTCPHAIOB (Ha PUCYHKax He MokaszaHo). IlycroTtsl B Kopmycax
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MeX ]y djieMeHTaMH 7.3 | 8.3 CHJIOBBIX CTPYKTYP PeNIbCOBBIX HHUTEH M TPYOBI MOTYT
3aMlOJHATBCA TBEPACIOUIMM MarepuaioM 7.4 u 8.4 — COOTBETCTBEHHO — Ha OCHOBE
MIOJIAMEPHBIX CBA3YIOLIUX, KOMIIO3UTOB MJIM LEMEHTHBIMU CMECSIMU, KOTOPBIE JKECTKO
CBA3BIBAIOT B OJHO LEJI0¢ CHIOBBIE CTPYKTYpPBl CHIJIOBBIX opraHoB 7.2 u 8.2 ¢
COOTBETCTBYIOLIMMHU Kopriycamu 7.1 u 8.1 penbCoBBIX HUTEH U TPYOBI, OMOHOJUYUBAS
B OJIHO IIEJIO€ KOHCTPYKIHIO IyTeBOM cTpyKTyphl 4. Ha oronoBkax 3 omop 2 mytesas
CTPYKTYpa MOXET KPENHThCI HU3BECTHBIMU CIMOCO0AMH KaK OMOHOJHYEHHAs B OJHO
[1€;TI0€ KOHCTPYKIMSA, TaK U MODJIEMEHTHO — OTAEJIBHO CHJIOBBIE CTPYKTYPHI CHJIOBBIX
opraHoB 7.2 u 8.2 pesibCOBBIX HHUTEH M TPyOBI M OTAEABHO Koprychl 7.1 u 8.1 —
PEJIbCOBBIX HUTEHU U TPYOBl COOTBETCTBEHHO.

ITnowane Sp, M?, MONEpPeYHOro ceueHHs Kopryca 9 IyTEBOH CTPYKTYpHI U
CyMMapHas IUIomaab Sy, M’ IONEPEYHOrO0 CEYEHMSI BCEX CHIIOBBIX OpraHoB,
3aK/IIOUEHHBIX B KOPIYC IMyTE€BOM CTPYKTYpPHI (CHIIOBBIX OPraHoB 7.2, IOMEUIEHHBIX B
KOpMyChl 7.1 pebCcoBBIX HUTEH, U CHIOBOrO OpraHa 8.2, noMeméHHoro B Kopiyc 8.1
TPpYOBI), IOJKHBI HAXOJUTECS B MPeJieNiax, ONpe/IeiseMbIX U3 COOTHOIICHUS:

1 <(SeEp+ SuEvu)/ SpEp <20, (2)
rje: Ev— Mojyiib YOPYrocTH CHIIOBOro opraHa, H/m?;
Ep ~ MO1y/Ib YHIPYrOCTH KOpITyCa IyTeBOM CTPYKTYpHI , H/M?.

Hixuuit nipenen othowenust (2): (SpEp + SuEy) / SPEp = 1 cOOTBETCTBYET
YaCTHOMY CJIy4aro, KOrJa KOpITyC IIyTE€BOH CTPYKTYpPHI BBINIOJHEH MOJBIM, 0€3
3aIlOJIHCHUSl CHJIOBBIMH OpraHaMu KOPILyCOB TPYOBI M pENIbCOBBIX HHUTEH, TOJIBKO
YiIpyTHe CBOHCTBA KOTOPBIX IIPU DTOM ONpPEASSIOT HATSDKEHUE U IPOYHOCTH CHCTEMBI
B UesioM. B nmaHHOM ciyuae Kak koprmyc TpyOBL, Tak ¥ IPOTSHKEHHBIE KOPITYChI
PENBCOBBIX HHUTCH 3aKPEILIAOT B OrOJOBKax 3 omop 2 ¢ IpeaBapuUTeIbHBIM
HAaTAHKCHUEM, TIPU  3TOM OHH CaMU  BBINOJHAKOT (QYHKIHUH [peIBAPUTEIHEHO
HanpsHKEHHBIX CUJIOBBIX OPTAHOB.

Bepxuuit npenen orrowenus (2): (SpEp + SuEy) / SpEp = 20 cOOTBeTCTByeT
YCIOBHMIO, KOTJa KOpPIYC MYyTE€BOH CTPYKTYpbl 3aMOJHEH [pPEABapPUTEIIBHO
HaIPHKEHHBIMU 3JIEMEHTaMA CHJIOBBIX OPraHOB HACTOJBKO, YTO IyTeBas CTPYKTypa
CTaHOBUTCS YPE3MEPHO HANpPsHKCHHOW M HEIDPEKTUBHON, TaK KaK BBIPOXKIACTCS B
Pa3sHOBUAHOCTh KaHATHOM JIOPOIHM, NyTh B KOTOpOM (KaHAaT) HE UMeEET W3ruOHOI

JKECTKOCTH M IJI0XO HpI/ICHOCO6JI€H JUIS ABMOKEHUS KOJIEC ITOABMXKHBIX CpCacCTs.
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[Ipy m00BIX BapHanNTaX MNPAKTUYECKUX peanu3alHil 3aMoMHEHHS CHIOBBIMH
opraHaMu KOpryca IMyTE€BOH CTPYKTYPHl (PCIbCOBBIX HHUTEH — MOJHOCTHIO HJIH
YaCTUYHO, WIH TPYOBI — MOJHOCTBIO HJIM YaCTHYHO, HJIM COBMECTHO PEThCOBBIX HHUTEH
M TPYOBI — OJHOCTBIO MM YaCTHYHO) MPH 3AKPCIUICHUH HA aHKEPHBIX OTIOPaX CHIIOBbIC
Opranpl  BBHIOJIHAIOTCS ~ TIPCIABAPUTENLHO  HAMNPSOKEHHBIMH,  OJHOBPEMEHHO
NpEABapUTENIbHO HANPSDKEHHBIMU MOTYT BBIIOIHATBECSH U KOPITYCHI PEBCOBBIX HUTCH
W/ WU KOPILYC TPYOBI.

BepxHsist ¥ HIOKHAA BHELIHHE ITOBEPXHOCTH KOPITYcOB 7.1 penbCcOBBIX HUTEH 7
CONPSKEHBI ¢ COOTBETCTBYIOIIMMHM JBYMs IIOBEPXHOCTSIMH KauyeHUsi — BepxHel 7.5 u
HIDKHEH 7.6 — 1St IBHOKECHHUA KOJIECHBIX HOJABHKHBIX CPEACTB 6. BepxHue nopepXHOCTH
7.5 KaueHHs BBUIONHEHBI O] YTJIOM o K FOPH3OHTY, HAXOASMHUMCS B npeaenax ot 0 1o
45°, HIDKHUE MOBCPXHOCTH 7.6 KAauE€HHs BBIIONHEHBI MO YIJIOM f K TOPU3O0HTY,
HaxosmMMcs B nipesienax ot 0 1o 45° (eMm. ¢ur.4 u dur.5).

OcHOBOI paboTBl CHCTEMBI SBIAETCA TO, YTO CONPSHKEHHBIE C KOPIYCOM
PEIBCOBOM HUTH [MOBEPXHOCTH Ka4€HHs 00pa3yIOT PENbCOBYIO KOJEI IS OIOPHBIX
M/WIM TIO/UKUMHBIX KOJNEC MOIBIDKHBIX CPE/ICTB, JIBHXEHHE KOTOPBIX MOXKET OBITh
OpraHM30BaHG MOCPEJACTBOM JIFOOOTO U3 U3BECTHBIX BU/IOB IPUBOJA.

HiokHee 3HaueHUe Hana3oHa yIIIOB a ¥ [ HAKJIOHA K TOPU3OHTY MOBEPXHOCTEH
KaueHus — o1 0°— onpezenseTcs ycIoBHEM HCKIIOYCHHS KacaHHs Koéc kopryca 8.1
TPYOBI 8 [IPH JIBIKEHUH KOTECHBIX ITOIBUKHBIX CPEJICTB 6 110 MyTEBOi CTPYKTYpE.
BepxHee 3HaueHue nManasoHa yrioB o M [ HAaKIOHA K TOPM3OHTY MOBEPXHOCTEH
Ka4eHHs — 10 45° — onpeaenseTcs ycjIoBUEM BBIOOpA pe3ybTUPYIOLIEH U3 CHJT THACH,
CONPOTHBJICHHUS KAYEHHIO KOJIEC, CONPOTHBIICHHUS BO3/yXa M APYIHX — ONpeeoLieii
HauTy4lIKe NapaMeTpsl ABUKCHHUS, @ TAKKE MUHUMU3ALICH yCHnmii o0xarus TpyOs! 8
M3-3a KIIMHOBUIHOCTH GOPMBI IPOPUIS KOPIYCOB PEILCOBLIX HUTEH 7.

B nomepeurom paspese kopryca MyTeBOM CTPYKTYphl NPOGUIN KOPIYCOB
PE/IbCOBBIX HUTECH MOTYT ObITh CHMMETPUYHBI OTHOCHUTEIBHO TOPU3OHTAJIBHOH OCH
(¢dur.4), T.e. yron a HaKJIOHa K FOPH30HTY BEPXHHX IOBEPXHOCTEH KaueHUs COBIAAET
C YIJIOM f§ HAKJIOHA K TOPM30HTY COOTBETCTBYIOLIMX HIKHUX HOBEPXHOCTEH KaueHHS.

OnHAKO BO3MOXXHBEI HEOTPAaHUYHBAIONINE MPUMEPHI PEATU3ANU 3asBIAEMOM
CHUCTEMbl KOMMYHUKAIMH, KOT/Ia B IOTIEPEYHOM pa3pe3e KOpILyca My TeBON CTPYKTYpHI

NPOQUIN KOPILyCOB PEJILCOBBIX HHUTEl MOrYT ObITh aCHMMETPHYHBI OTHOCHTEIBHO
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FOPU30HTAIILHOM OCH ((UT.5), T.€. YIroNl o HAKIIOHA K TOPU30HTY BEPXHHX MOBEPXHOCTEH
Ka4yeHHs HE COBIA/ACT C yIJIOM [ HAKIOHA K TOPHU30HTY COOTBETCTBYIOUIMX HMKHHX
[IOBEPXHOCTEH KaueHUs.

B cooTBercTBHH € OOBIM U3 HEOTPAHUYHBAIOIIMX BAPMAHTOB PACIIOIOKCHUS
MIOBEPXHOCTEH KaYCHUS Ha KOPITYCe PENIbCOBOM HUTH KOJIIECHBIE TOBIKHBIE CPEACTBA,
YCTaHOBJICHHBIC Ha MYTEBOW CTPYKTYpe, MOTYT OBITh BBIMOJHEHBI ¢ BO3MOMXHOCTBHIO
Ka4yeHHsl KOJIEC TOJIBKO IO BepXHEH 7.5 MOBEPXHOCTH KayeHHUs, JTHUOO MOJBUIKHBIC
CPEACTBA YCTAHOBJICHBI Ha IYTEBOH CTPYKTYpe TMOCPEACTBOM KOJECHBIX Map,
COCTOSAMX U3 BepxHMX 10 Konéc, BBIMOJIHEHHBIX C BO3MOXHOCTBIO KAa4EHUS IO
BCpXHEH 7.5 MOBEPXHOCTU KAYEHUS, M HIDKHHX |1 Konéc, BBIIOJIHEHHBIX C
BO3MOXKHOCTBIO KaYeHHMsI 110 HIDKHEH 7.6 MOBEPXHOCTH KaYEHUSI.

Hpu oTom, Kak Bepxuue 10, Tak u HKHEE 11 KOnEca KOJTECHBIX [1ap MOTYT GbITh
BBIITOJIHEHBI TATOBBIMHU (BEAYIMMH), JIMOO TOJBKO BEPXHHE KONECA KOJECHBIX Map
MOT'YT OBITh BBIIOJIHEHBI TATOBBIMH (BEIYLIHMHU ), @ HIXKHHE KOJIECA BBITOJHEHbI TOIBKO
IOMKUMHBIME. B 2TOM cityuae nmkHue 11 Kogéca KOIECHBIX Map MOIBUKHBIX CPEJICTB
6 OCHAIEHBI YCTPOHCTBOM, 00ECHICUHBAIOLIMM JOTIOJHHTEIBHOE PHKHMHOE YCHITHE

Q Ha Ocu HWKHUX KOJEC 3 HANpPABJICHUM HIDKHEH 7.6 MOBEPXHOCTH KaueHus (CM.

¢pur.2).

Tarosoe ycuime P, HeoOxoaumoe Juis o0eCredyeHHs ABHKEHHS KOJECHBIX
MOJBIKHBIX CPCACTB B cHCTeMe, (cM. ¢ur.2) obecneunBaeTcs JTIOOBIM U3 U3BECTHBIX
TUTIOB JIBUTaTeJield ¢ COOTBETCTBYIOLIMMHU TPAHCMHCCHEH WM MPUBOJOM Ha BeylLHe
(TSroBbI€) KOMECa.

Koprmycel 7.1 penbcOBBIX HHTEH 3aKpeIUleHbl 10 BCei UIMHE KOJEM Ha
MPOTHBOJIEKAIIUX OTHOCUTEIEHO BEPTHUKAIM OOKOBBIX CTOpPOHAX Kopryca 8.1 Tpy6sl,
00pasyst ¢ HUM Kopmyc 9 myTeBOil CTPYKTYpBI, MOIEPEYHBI pa3pe3 KOTOPOro
npejctasisieT codo# npoduib kopiyca 8.1 TpyOsI 8 ¢ CHMMETPUYHO PacIIONOKEHHBIMU
OTHOCHTEC/IbHO BEPTHKAJIH 10 €r0 OOKOBBIM BHELIHUM CTOPOHAM NPO(UISIME KOPITYCOB
7.1 peabcoBbix HuTel 7. IIpu 9TOM BO3MOXHDI pa3/iMyHble BapHAHTHI PACIIOIOKECHUS
KopiycoB 7.1 1o BeicoTe Kopmyca 8.1 TpyObl, Takue Kak:

- LCHTpaJbHBIC TOPUZOHTANIBHBIC OCH X u X' npoduiiel MONepedHbIX pa3pe3oB

Kopryca 8.1 TpyObl 1 KopirycoB 7.1 pesibCoBBIX HUTEH coBnanaoT (cM. ¢ur.4),
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- WK LEHTPaJIbHAs TOPU30HTAIbHAS OCh X' MOTIEPeYHBIX pa3pe3oB Kopitycos 7.1
PEIBLCOBBIX HUTEH JIOKHUT BHILIE NOPU3OHTANIBHON ocu X npodmis kopiryca 8.1 TpyOsI
(cM. dur.6),

- WM LCHTpajIbHas I'OPU3OHTaIbHAA 0Chb X' npoduiieil MomnepeyHsix paspe3os
KOpIycoB 7.1 pesIbCOBBIX HUTEH JIEKMT HHKE FOPU3OHTAIEHOM 0CH X IIpOoGuIIs KOpIyca
8.1 TpyOsI (cM. ¢ur.7).

Hpenmoururensuo npodunsuas Tpyba & W3roTaBaMBaeTCA U3 THYTOrO
3aMKHYTOI'0 CTaJIbHOTO CB4pHOTO Npodwuisd. I'naBHas OTaMYMTESIbHAS YepTa TaKoi
TPYOBI OT Kpyrjlol — €€ IUIOCKHE IPaHH, a B TEXHHYECKOM OTHOIICHUH — & Gojiee
BBICOKAS IPOYHOCTE M IKECTKOCTb, OJIHAKO YHENbHBI BEC MOTOHHOrO METpa
MpO(uILHON TPYOBI MPH TeX ke TabapUTHBIX pa3sMepax BbIIIE KPYTJIOi.

KBagparnas (nmpamoyrospHas) mnpodwibHas TpyGa, M3rOTOBJCHHAS W3
JICTUPOBAHHBIX WM  YIVIEDOAUCTBIX CTAlCH, B OTIMYMM OT TPYOBI KpYIJIOH,
obecnieynBaer Gosiee BBICOKYIO NPOYHOCTb COOPYKEHHH M METAIOKOHCTPYKIHiL,
O/IHAKO  KBaJpaTHas TpyOa XapaKTepU3yeTCsl MEHBIIEH [0 BEJIMYMHE BETPOBOI
00TeKaeMOCTBIC B CPABHEHHH € TPpY6OI KpYIIIoii pyu 60koBoM BeTpe. Bri6op kpyrioro
Wil MHOrO npoQwis TpyOsl Ui COOPY)KEHHS CMCTEMBI . KOMMYHHUKaImi FOHHUIIKOrO
HIPECIISIIOT 110 UCXOIHBIM YCIIOBUSIM MPOEKTHPOBAHUS CHCTEMBI.

lipyimeHeHne B 3asBJICHHON KOMMYHHKALMOHHOH cucrteMe FOHHIIKOTO BMECTG
HaHb01eC TKENIBIX KOHCTPYKTUBHEIX 9IEMEHTOB — JIBYTaBPOB, GANOK, LIBE/UIEPOB, U3
KOTOPBIX TPATUIIMOHHO CTPOST 3CTaKa/HbIE MyTE€BbIC KOHCTPYKIMH, JJIEMEHTOB GoJice
JErKMX - KPYMIbIX WIA OpOQUIBHBIX TpyO, NpUTOM 6€3 MOTEpH IPOYHOCTH,
00eCneYnBEET TOCTHKEHHE BEICOKOIO TEXHUKO-9KOHOMHYECKOTO dh(eKTa.

B j11060M 13 HEOrpaHHYHMBAIOIINX BAPHAHTOB pEAM3aLMHU 3asBICHHON CHCTEMBI
KOMMYHUKALMH BO3MOXHBI Pa3IMUHbIC HEHCKIIOUAKOIIUE COYETAHHUS 3arOJHCHHUS
KOpPIycOB TPyOBbl U peJIbCOBBIX HUTeHl. B wacTHOCTH, KOpnyc TpyOsl 8 MOXeET ObITh
BBIMOJIHEH 0€3 3arojiHeHHs (IyCTBIM) JIM60 MOXET OBITH MOJIHOCTHIO MW YaCTUYHO
3QII0JHEH IOCPE/ICTBOM Pa3MEICHUS B HEM DJIEMEHTOB 8.3 CHIIOBOIl CTPYKTYpHI C
obpaszoBaHueM UM 6e3 06pa3oBaHKs CUIIOBOTrO oprana 8.2.

B npeanoyTUTENbHOM BAapHaHTE peali3alMd W300pETEHHS HE3aBUCHMO OT
HaJIMYHUA MJIM OTCYTCTBUSL 3aIIOJIHEHHs KOpIyca TpyObl CHIOBOI CTPYKTYPOH BHYTpH

Kopryca 8.1 TpyObl 8 MOKET OBITH MOMEIICH OJMH WM HECKOJNBKO MPOTSIKEHHBIX
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KOMMYHHKAIIHOHHO-TPAHCTIOPTHHIX KaHAJI0B 12 B 3aBUCHMOCTH OT COOTBETCTBYIOIIETO
IIPOCKTHO-TEXHUYECKOro 000CHOBaHHMS MX HAJIMYMA, KOIMYECTBA U mapamerpos. Ilpu
YCIIOBUH KOHCTPYKIHMOHHOI'0 OOecieyeHHs TpeOOBaHUM YKONOTHYECKON, CaHUTApHO-
TUTUEHUYCCKON, TIOXKApHOM M JAp. BHUAOB OE€30ITACHOCTH OJUH WIM HECKOJIbKO
NPOTHKEHHBIX ~ KOMMYHHMKALMOHHO-TPAHCIIOPTHBIX ~ KaHAIOB 12 MOryT  OBITh
BBITIOJTHEHE! ¢ BO3SMOXHOCTBHIO MEPEMELICHHUS KUJIKOH HIIM ra3000pa3Hoif Cpejibl, YTo
MO3BOJACT  UCNOJB30BAaTh  MX  [PH  OPraHMU3alMHU  MOPOTSHKEHHBIX  CHCTEM
)KU3HEOOECHIEYeHHs. TOPOJOB M HACEHEHHBIX IYHKTOB (CHCTEM ra30-, BOJO-,
TCIUIOCHAOKEHHS), KAK MaruCTPajibHBIX, TaK U MECTHOro 3HaueHus. Kpome sroro, B
KaHane 12 MoryTt ObITh pa3sMelICHBI NPOTSXKEHHbBIE JIEMEHTH TPyOONpPOBOIOB ISt
TPaHCIIOPTUPOBKU HEGTH ¥ HEPTENPOAYKTOB HIIM HJIEMEHTHI IOy THBIX OTBETBICHHUI
ra3oTPaHCHOPTHOH CHCTEMEI KaK MAaruCTPalbHOM, TaK U JIOKAJIBHOU A [EpeKauKH
NPUPOAHOTO WJIM CKHKEHHOro rasa. Hapsity ¢ 3TUM WIM  BMECTO 3TOro
KOMMYHUKAIIMOHHO-TPAHCIIOPTHBIE  KaHAIbl 12 BO3MOXHO HCIIONB30BATH LIS
pasMCIUCHHA B HUX KOMMYHMKAUMN CBA3M W/WIM CETEH DJJIEKTPOCHAOKEHUS B
3aBHCHMOCTH OT TEXHHYECKHX yCAOBHIA COOTBETCTBYIOIUX POCKTOB.

B upeAnourureNbHOM  BapUaHTE peaiM3atud  M300pETEHUs HapAy C
3a0IHCHUEM KOpIIyca pPESbCOBOM HUTHU 3JIEMEHTaMH 7.3 CHIOBON CTPYKTYpPHI €
o0pasoBaHHEM CUJIOBOTO opraHa 7.2 BHYTPH KOpIyca 7.1 peibcoBOit HUTH 7 MOXKeT
ObITh OMEIIEH, KAK MUHUMYM, OJMH MPOTSKEHHBIH KOMMYHHKALMOHHBIN KaHan 13.
Ilpu  ycioBUM KOHCTPYKLMOHHOrO ofecreucHuss TpeGOBaHMIT SKOJOTHYECKOI,
MOXKAPHOM W Jp. BHJOB 0€30IIaCHOCTU B 3aBUCUMOCTH OT TEXHHUUYECKUX YCIOBHI
COOTBCTCTBYIOUIMX [POEKTOB B KOMMYHMKALIMOHHBIX KaHalmax 13 Moryt OBITH
pa3sMEIUCHBI IPOTKEHHBIC KOMMYHHUKALMU CBA3H U/UIIH CEeTeH 3JIEKTPOCHA0KEHHUS.

AJNBTEPHATUBHBIM EHJOM HCIIONHEHHS CHCTEMBI KOMMYHMKAIMH SIBIISIETCS
peanusanus JiE060ro UITK Kax:10ro U3 KOPITyCOB PENBCOBBIX HUTEH B BUJE POTSIKEHHOI
OTHOCJIOMHOW WJTH MHOTOCJIOWHOMN IOJIOCHI, KOTOpast MPEIIOYTHTENILHO AOJDKHA OBITh
HaTAHYTa ¢ NPEABAPUTENIbHBIM HaNpsKEHHEM. OIMH U3 TaKUX MPUMEPOB HCIIOTHEHUS
npeiacrasien Ha GuUr.8, rne Koprycol pejbCOBBIX HUTel 7 BBIOJHEHBI B BUJIE
HPOTAKEHHBIX MHOTOCJIOHHEIX I0JIOC, € OJHON M3 BHEINHUX MOBEPXHOCTEH KOTOPHIX
(3TO BO3MOXKHO € JOOOH N3 BHEUIHUX [TOBEPXHOCTEl 10JIOCH — BEPXHEH, HIKHEH HH

OOKOBOH B 3aBUCHMOCTH OT KOHCTPYKLIHH U PACITIONOKEHUS KOJIEC TOABUKHBIX CPEJICTB
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6) compspKeHa IOBEPXHOCTL KayeHUsl 7.5 — B JaHHOM nipumepe — BepxHss. [Ipu stom
[0JIOCA PEJIbCOBOM HUTU 7 KECTKO cBA3BIBacTC ¢ Kopnycom 8.1 TpyOwl 8 moObiM
U3BECTHBIM CIIOCOOOM KpelUIeHHs, 00eCTIeUHBAIONIMM 3a/1aHHYK0 KOHCTPYKLIHUOHHYIO
HaA&KHOCTb, — HAlpUMEpP, CBApKOWH WM MMOMEUICHHEM I10JIOC PENIbCOBBIX HUTEH B
nocaouHble rHé34a 8.5, BBIIOJIHEHHBIE 3a01HO ¢ KopirycoM 8.1 TpyOs! wiu ap.

Kopnycel penbcoBbiX HUTEH 7 MOryT OBITH BBINOJHEHBI TAaKXKE B BHJIC
NPOTHKEHHBIX NMPODUIIEH, KaK oTpaxeHo Ha Gur.9. IIpu aToM KoHbuUrypaus npoduis
B [IOIIEPCIHOM pa3pe3e MOXKET OBbITh JI000I U3 U3BECTHBIX, TAKMX KaK V-00pa3HbIil, WK
U-o0pasusiit, wiu Z-00pa3ubii, win T-o6pasubiit, ninu ['-00pa3uslit, wiu C-006pa3HEIii,
win Il-o0pasHbelii mpodgurb. B cilydasx peanu3aliid pesibCOBOM HHUTH B BHUJIE
NpoTsHKEHHBIX Mpoduiei xonéca 10 MOABMMKHBIX CPEICTB MOIYT pacroJiaraThCs He
TOJIBKO H4 BHELIHUX TMOBEPXHOCTAX KAaU€HUs — BEPXHEH WM HYDKHEHN, HO M Ha 000
U3 BHYTPEHHHUX [OBEPXHOCTEN 7.7 KadyeHHUs, CONPSDKEHHBIX C COOTBETCTBYIOIIMMHU
MOBEPXHOCTAMU BHYTPH KOpITyca peabCcOBOM HUTH B BuE Mpoduwis. Ha ¢ur.9 nokazau
[IPUMEp pealu3aldyd CHUCTCMbl KOMMYHHKALMHA C PelnbCOBOH HUTHIO 7, uUMelollei
xoprive B Buie [I-obpasnoro npoduias B momepedHom paspese, e BHYTPCHHHA
IYOBEPXHOCTh 7.7 KayeHUsl COIPSHKCHA C BHYTPEHHEH HMKHEH IOBEPXHOCTHIO Il-
00GpaszHoro Kopriyca pejbCOBOH HUTH.

M3rorosiieHUe pesbCOBBIX HUTEN B BUJIE I10JI0OC HIUIH MIPOQIIICH NPUMEHAETCA B
citydasx HEOOXOIWMOCTH YIIPOLUCHHS, OOJErYeHUs M YACLICBJICHHS KOHCTPYKLHMH
CUCTEMBl KOMMYHMKAIUHA NPU 0OECIICHEHUH JIOCTATOYHBIX MPOYHOCTHBIX MapaMeTPOB
CHUCTEMbI.

OnucaHHOE BBIIIE pa3MElIeHHEe KOMMYHHUKAIIMOHHO-TPAHCIIOPTHBIX KaHaIoB 12
u 13 B xopnyce 9 npencraBieHHONH cUCTEMbl KOMMYHUKanwi FOHuUIIKOTO 0OecnieunBaer
paciipese €€ (YHKUMOHANBHBIX BO3MOXXHOCTEH, CYIIECTBEHHO IIOBHIIIAET
MaTeprUaIbHO-3KOHOMHUYECKYIO U 3KOJIOTHYECKYIO 3P (HEKTUBHOCTH 3a CYET €IIE OJHOTO
IIpe/IMETa HACTOAINIEr0 M300peTeHUs] — [IPUMEHEHUS CHUCTEMBl KOMMYHUKaLIMMA
IOHuUIIKOrO 117151 TPaHCMOPTUPOBKH KUAKOCTEH HITH T'a30B.

IIpeamerom n300peTeHUs ABIAECTCA TaKXKE MPUMEHEHUE CHCTEMbBl KOMMYHHKaLUi
FOHMUKOIO B CETAX DHEPrOCHAOKEHUS U CBA3H.
IHocTpoeHue npeactaBieHHONW CUCTEMbl KOMMYHHKaUid KOHHIIKOTO BKJIHOUAeT

YCTaHOBKY OIIOp 2 Ha OCHOBAHUHU 1, NOABCCKY MU HATSXKCHHUC MCXKIY HUMH, 10 MEHBIICH
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Mepe, JBYX CHJIOBBIX OpraHoB 7.2, IMOCIEIYIONIyI0 (GUKCALMIO KOHIOB CHJIOBBIX
OPraHOB B OrOJIOBKax 3 aHKEPHBIX ONOP, & TAKKE KPEIUICHHE CHIIOBBIX OpPraHOB
OTHOCHUTEJIBHO KOPIYCOB 7.1 C MMOBEPXHOCTAMM Kaue€HHWs, OOPa3ymOIUX IYTEBYIO
CTPYKTYPY 4, BKIFOYAIOUIYIC PEIBCOBYIO KOJIEIO U3, ITO0 MEHBINEH Mepe, IBYX PEJIbCOBBIX
HUTeH 7 [ NBIKEHUS KONECHBIX IIOABIKHBIX CPeJCTB 6. OMHOBPEMEHHO C
(hOpMHUPOBaHUEM CWJIOBBIX OPraHOB 7.2 NpPHU MOJBCUIMBAHUM U HATHKCHUM MEXLY
OTIOpaMH  DJIEMEHTOB 7.3  CWJIOBOH CTPYKTYphl OCYLIECTBISIOT MPOKJIAAKY M
3aKperIeHHe KOMMYHHKALVIOHHBIX KaHAJIOB 13 ¢ MX MOCIeNyIOIUM pa3sMeEIeHHEM B
KOpILyCcax pejibCOBBIX HUTEH 7.

Kopoycel 7.1 penbCOBBIX HUTEH 10 BCEH JUIMHE KOJIEH COEAUHSIOT C
NOMCIICHHBIM MEXJly HHUMM KopiycoM 8.1 kpyrioi win npodusibHoM TpyOb 8
00pa30BaHMEM MOHOJIHMTHOID KOPITyca MyTeBOM CTPYKTYPBI.

IlpenBapurenbHo B Kkoprmyc TpyObl 8 IOMEMIAIOT KOMMYHHKALOHHO-
TPAHCHOPTUPOBOUHBIM KaHal 12 M NPOKIaJbIBAIOT B HEM TPYOONIPOBOA s
TPAaHCMOPTHPOBKK  KUJIKOCTEH  WilM  Ta30B  W/WIM - KaHAIbl  KOMMYHHUKalMid
HHEProcyalIKEHU U CBA3H, 3aTeM CBOBOJIHYIO Y4aCTh IOJOCTU BHYTPH KOpITyca TPy6bl
B COOTBETCTBHM € NPOCKTUPOBOYHBIM PACUETOM 3aIOJHSIOT jieMeHTaMu 8.3 cUToBOii
CIPVKTYPBL!  HaCTUYHO WIM  JIOJHOCTBIO ¢ 0Opa3soBaHUEM  IPEABAPUTENIHHO
HalpsKeHHbIX CUJIOBBIX OPraHoB. 110Ci1€ 3TOr0 B I10JI0CTH PEILCOBBIX HUTEH 7 U TPYObI
8 3aKaYMBAIOT TBEpACIOIIKI MaTepual 7.4 u 8.4 — COOTBETCTBEHHO, MOCIIE OTBEPACHHUS

KOTOPBIX CUCTCMA KOMMyHI/I](aLIPIﬁ IOHI/ILIKOFO I'OTOBA K 3KCILTyaTaluH.

Hcrouynrku uHbopManmuu
1. ITatent RU 2475387, MIIK B61B 3/00, ny6a. 20.02.2013.
2. Iarent EA 6112, MIIK B61B 3/00, 5/00, EO1B 25/00, my6:. 25.08.2005.
3. ITatenr RU 2520983, MIIK B61B5/02, B61B13/00, E01B25/00, my6:1. 27.06.2014.

Wpaece A7

17




dopmyna uzobpeTeHus

1. Cucrema KOMMYHHKALMI, BKJIIOYAMOIAs, 110 MEHBINE Mepe, O/IHY HATSAHYTYIO
HaJl OCHOBAHWCM, B MpPOJIETaX MEKAY ONOpaMH, IIyTEBYIO CTPYKTYPY B BHUJE
00pa3syIoIMX PeIbCOBYIO KOJIEIO, O MEHbIIIEH Mepe, ABYX PebCOBBIX HUTEH, KaX1as
M3 KOTOPBIX COCTOMT M3 MPE/IBAPUTEILHO HANpsHKEHHOTO CHIIOBOTO  Oprasa,
COINPSKEHHOTO ¢ NPOTSHKEHHBIM KOPITYCOM PEIbCOBOM HUTH C CONPSXKEHHON ¢ HUM
[IOBEPXHOCTBIO KAUCHHUS I KOJEC IMOABMXKHBIX CPEACTB, U YCTAHOBJICHHBIE Ha
MyTEBOH CTPYKTYpe MOJBIKHBIE CPEICTBA, OMIUYAIOWAACS TEM, YTO KOPITYCHI
PEJILCOBBIX HUTEH 110 BCEit JJTUHE KOJIEH COEJAMHEHBI C PACTIOIOKECHHBIM MEXK1y HUMU
MPOTAKEHHBIM KOPITyCOM KpPYIJIOH MIv npoduIbHOM TpyObl, 00pa3ys MOHONUTHBIN
KOpIyC MyTEBOH CTPYKTYphI, MPUYEM KOPIYC TPYOBI W/WIM KOPIYCHI KaXIOH W3
PEIIbCOBBIX HUTEH BBIMOIHEHBI ¢ BO3MOXXHOCTBIO 3AMOJIHEHUS CHIIOBOW CTPYKTYpOii ¢
00pa3oBaHUEM NPEABAPUTENBHO HAMPSDKEHHBIX CHJIOBBIX OPraHoB, a COIIPSKCHHBIE C
KaXJbIM U3 KOPIYCOB PCIILCOBBIX HHUTEH MOBEPXHOCTH KAUCHHs BBIMTOJIHEHBI I10/]
YIJIOM HaKJIOHa K TOPHU30HTY, HaxXOoQsMMes B nipejesax ot 0 go 45°.
2. Cucrema no 1.1, omiunaiowascs teM, 4T0 OTHOIIEHUE IUPHHEL ¢ KOPITyca
IyTEBOM CTPYKTYPHI K LIMPHHE @ KOPITyca TPYObI HAXOAWTCS B IPEelIax:
1,2 <c/a<12.
3. Cucrema no .1, omnuuarowasca tem, 9to mwiomans Sp, M2, MONEPEYHOrO
CCYCHHS KOpITyca MyTEBOH CTPYKTYPhl U CyMMapHasi IUIOMaas Sy, M2, IONepeyHOro
CCYCHHUs BCEX CHJIOBBIX OPIaHOB, 3AKMIOYEHHBIX B KOPIYC IyTEBOU CTPYKTYPHI,
HAXONATCA B Ipeieliax, ONpeac/ISEMBIX U3 COOTHOIICHHUS:
1 <(SpEp+SuEv)/SpEp<?20,
rae: Ey, H/M? — MOyJIb YIIPYTOCTH CHIIOBOTO oprasa;
Ep, H/M?> — Moy b yHIPYTOCTH KOpIlyca MyTEBOW CTPYKTYPHI.
4. Cucrema no 1.1, omauuarowascs TeMm, 4TO CHIIOBBIC opraHbl 00pa30BaHbI
CONPSIKCHUEM CHJIOBOH CTPYKTYPBI, COCTOALIEH M3 MPEABAPUTENHHO HAIPSIKEHHBIX
NPOTSHKEHHBIX  3JIEMEHTOB, C KOpIycaMu TpyOBl W/HIM pelbCOBBIX HHUTEH ¢
3al0JIHEHUEM ITYCTOT B KOPIIyCaX TBEP/ICIOUIMM MATEPHAIOM Ha OCHOBE TOJIMMEPHBIX

CBA3YIOIUX, KOMIIO3UTOB UJIM LIEMEHTHBIX CMECCH.




5. Cucrema 1o 1.4, omauuarowascs TeM, 9To NPOTHKEHHBIC dIEMEHTBI CHIOBOM
CTPYKTYPbI BBINOJHEHBI K3 IPOBOJIOKH, W/WIM U3 CTEPIKHEN, W/UIM U3 BUTHIX WU
HEBUTHIX KaHATOB, W/MJIK U3 HUTEH, 110JI0C, JIEHT, TPYO.

6. Cucrema no 1.1, omruuaiowascs tem, 4T0 CONPKEHHBIE ¢ KOPIYCOM KaX 0¥
PCIBCOBOH HHUTH TMOBEPXHOCTH KadeHUs JUIS KOJECHBIX TOJBMKHBIX CPEICTB
HaXO/MITCs KaK Ha BEPXHMX, TaK U HA HWKHMX BHEUIHHX MOBEPXHOCTAX KOPIIYCOB
PEIBCOBBIX HHTEH, 00pa3ysl, COOTBETCTBEHHO, BEPXHHUE M HUDKHHE IOBEPXHOCTH
Ka4CHHSI ISl KOJIECHBIX NIOJIBUXKHBIX CPEJICTB.

7. Cucrema 1o 1.1, omauvaiowasnca Tem, 4To CONPIKEHHBIE ¢ KOPITYCOM KaI0H
PEIBCOBOH HUTH [MOBEPXHOCTH Ka4y€HUs JUIS KOJECHBIX IIOJBHXKHBIX CPEJCTB
HaXOATCA TOJBKO Ha BEPXHUX BHCIIHHUX IMOBEPXHOCTSIX KOPIIYCOB PEILCOBBIX HUTEH,
00pa3ys BEpXHUE MOBEPXHOCTH KAYEHUS TS KOJNIECHBIX T10ABHUKHBIX CpPEICTB.

8. Cucrema no n.m.6 winu 7, omauyarowascs TeM, 4TO BEPXHUE IIOBEPXHOCTH
Ka4YCHUS BBITOJIHEHBl C HAKJIOHOM IMIOA YIJIOM & K TOPH3OHTY, HaXOMALIUMCS B
npegenax ot 0 1o 45°, a HIXKHHUE TOBEPXHOCTH KAaueHHs BBITIOIHEHbI ¢ HAKJIOHOM I10]
YIJIOM /3 K TOPU3OHTY, HaXOJ(IIUMCS B nipeaestax ot 0 1o 45°.

9. Cucrema 1o 1.8, omauuaiowascs TeM, YTO Yroj a HaKIOHAa K TOPHU3OHTY
BCPXHHUX IIOBEPXHOCTCH KaYCHHS COBMAJacT C YrJIOM 5 HAaKIOHa K TOPH3OHTY
COOTBCTCTBYIOIIMX HHKHUX MTOBEPXHOCTEN KayeHUsI.

10.  Cucrema no n.l, omaunarowascs tem, 4to yrojl a HaKjlOHa K TOPU30HTY
BEPXHUX [IOBEPXHOCTEH KAUCHHsI HE COBMAAET C YIJIOM [ HAKJIOHA K FOPH30HTY
COOTBETCTBYHOLIUX HUYKHUX IIOBEPXHOCTEH KaYeHHUs.

11.  Cucrema no n.l, omiuuarowasncs TeM, YTO KOJECHBIC MOABHKHDBIE cpelicTBa
BBIITOJIHEHBI C BO3MOXKHOCTBIO KAYCHHUs KOJIEC 10 BEPXHE! [OBEPXHOCTH KAUCHHSL.

12. Cucrema no .1, omiunarowascs teM, 94To KOAECHBIE MOBHKHBIC cpelcTBa
COllep)KaT KOJECHBIC Mapbi, COCTOAIUMEC M3 BEPXHMX KOJEC, BBINOJIHEHHBIX C
BO3MOXHOCTBIO KAa4YCHMSI 10 BEPXHEH ITOBEPXHOCTU KAUCHMs, M HIKHHX KOJIEC,
BBIITOJIHCHHBIX C BO3MOXXHOCTBIO KAYEHHS [0 HWIKHEH TOBEPXHOCTH KAYEHHS.

13.  Cucrema no n.12, omauuarowascs teM, 4ro Kak BEPXHUE, TaK U HIDKHHUE KOJIEca
KOJIECHBIX I1ap BBIOJHEHEI TATOBBIMHU.

14. Cucrema no .12, omauuarowascs tem, 4To BepxXHHUE KONECA KONECHBIX Iap

BBITIOJIHCHBI TATOBbIMH, @ HUKHHUE KOJIECA BBIMOJIHEHBI INOJPKUMHBIMH.




15. Cucrema no mo6omy u3 1.11.12-14, omauuaiowascs teM, 94To KONECHbIE aphl
HIDKHUX KOJIEC MOJIBIKHBIX CPEJICTB OCHALLEHBI YCTPOHUCTBOM, O0ECIECUYUBAIOLIUM
JOTOJIHUTEIbHOE MPIKUMHOC YCHIIME Ha OCHU HIDKHUX KOJIEC B HaNpaBjIeHUU HWKHEH
[IOBEPXHOCTH KAUECHHA.

16.  Cucrema no 1.1, omnuuarwwancs Tem, 4To LEeHTPATLHBIE TOPU3OHTATBHBIC OCH
X u X’ nonepeyHbIxX pa3pe3oB KOPILyCOB TPyObl M peIbCOBBIX HUTEI COBIIAAIOT.

17. Cucrema no n.1, omruuarwasnca TeM, 4T0 USHTpAIbHAsA FOPU3OHTAILHAS OCh
X’ npodunei nonepeyHsIx. pa3pe3oB KOPIYCOB PENbCOBBIX HUTEH JICHKHUT BBILIE
TOpU3OHTANBHOM ocu X npouiis Kopryca TpyO#i.

18. Cucrema no 1.1, omruuaiowascs Tem, 9To UEHTPalIbHAs TOPU3OHTANBHAS OCH
X’ mpodunel nmonepeyHsIx. pa3pe3oB KOPIYCOB PEIbCOBBIX HHUTCH JICKHT HIKE
TOPU3OHTAIBHON OCH X Mpo}huis Kopnyca TpyObl.

19. Cucrema no n.l, omauuarowasncs teM, 4To momepevHs paspes mpoduA
Kopityca TpyObl PECTAaBIISST COOOM KPyT, WK OBAJI, WM MHOTOYTOJILHHK.

20.  Cucrema no m.l, omnuuarowascs teM, 4To KOPIyC TPyOBI BBINONHEH O3
3aITOJTHCHUS CHIIOBOM CTPYKTYPOH.

21.  Cucrema no mn.l, omauuarowascs teM, 4To KOpIyc TPyOBI MONHOCTBHIO MU
YAaCTHYHO 3aIIOJIHEH CHIIOBOIT CTPYKTYpOIit 110 1.4,

22, Cucrema no n.l, omauvaowascs TeM, 4TO KODPIYCHl PeIbCOBBIX HUTEH
BBIITOJTHEHBI B BU/IC MIPOTHKEHHBIX OJHOCTOMHBIX MJIM MHOT'OCJIOMHBIX MOJIOC.

23.  CucreMa 1o .22, omiudarowascs TeM, 4To 0HOCIONHBIE WIH MHOTOCIOMHbIE
T10JIOCBI, COCTABJISIOUIME KOPITYCHI PEILCOBOM HUTH, HATAHYTHI ¢ NPEABAPUTETHEHBIM
HallpsDKEHHUEM.

24.  Cuctrema no n.l, omnuuarowascs TeM, YTO KOPIYChl PENBCOBBIX HHTEH
BBITIOJIHCHBI B BUJIE IIPOTSXKEHHBIX MPOPHUIICH.

25.  Cucrema no n.24, omiuuarowascs TeM, YTO TPOTSHKEHHBIH NpodHIb B
NIONEPEYHOM pa3pe3e npejicTaBasieT coboi V-o0pasHbiil, uiau U-oOpasubiil, uim Z-
00pasHbIi, uian T-oOpa3uslii, win 1-o0pasueiii, wiu C-o6pas3HbIil, WK IT-06pa3Hblii
npopUIb.

26.  Cucrema no n.l, omauuarowasnca teM, 4TO KOPIyC TPyObl COIEPXKHUT IO
MEHBIICH Mepe OJUH KOMMYHHUKALHOHHO-TPAHCHOPTHBIA KaHa/l, BBIIOJHCHHBIH C
BO3MOXHOCTBIO pazMelIeHus! TpPyOOpoBoia IS TPAHCIOPTHPOBKU KM IKOCTEH HITH

ras’oB M/WJIM KOMMYHHKAIMH SHEProcHA0KEeHUA U/ U CBA3H.
3




27.  Cucrema no n.l, omiuuarowascs TeM, YTO KOPIyChl PENbCOBBIX HHTEHl
COJIpKAT KOMMYHUKALIMOHHBIE KaHajlbl ¢ BO3MOXHOCTBIO pasMEIIEHHs B HHUX
KOMMYHHKAaLINI DHEProCHA0KEHUS W/HITH CBS3H.

28.  llpuMeHeHne cHCTeMbl KOMMYHUKAUMH 1o 1.1 IS TpaHCIIOPTUPOBKH
XKHUJAKOCTEN W/ WM ra3oB.

29.  llpuMeHeHHE CHCTEMBl KOMMYHHKAUMH MO M.l B CETAX DHEProCHAGKEHUS

W/WIH CBS3H.
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CycTeMa KOMMYHVKALWMit FOHMLIKOTO 1 €& NpuMeHeHne Ans TPaHCMOPTUPOBKYA XNAKOCTeN
W/Mnu ras3oB U/MnNU B CETAX ANEKTPOCHaOXeHNs n/unm ceAsun
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Cuctema KOMMyHUKauuin FOHMLKOrO 1 e€ npumeHeHne Ansa TpaHCnopTMPOBKA Xugkocrteu
UMW ra3oB WMnu B ceTAX 3NeKTpocHabXeHua u/mnu cesasu
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dur.3.1 dur.3.2 dur.3.3 dur.3.4 dur.3.5
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Cuctema kommyHukaumit FOHALKOTO 1 & npuMeHeHue AN TPaHCNOPTUPOBKY XUAKOCTEN U/UNU ra3os
n/vunun B ceTax anekTpocHabxeHns n/unu cesau
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IOHHUIIKAMA Aratonuit Dxyapaosud

3agsuTens:

L_] Hexoropsie nynkTn1 dopmy.ist He noanexat moucky (cM. pasaen I 10MOAHHTEILHOTO HCTa)
E] Enuncrso usobperenun ne cobarogero (cm. pasgen I gononHuTeabHOrO AucTa)

A. KIIACCHDHUKALIMSA TTPEIMETA W30BPETEHHS: B61B 13/04 (2006.01)
B6IB 3/02  (2006.01)
EOIB 25/00  (2006.01)
FI6L 3/08  (2006.01)
FI7D 1/00  (2006.01)

CorstacHo MexayHapoaHoit mareHTHOH Kitaccudmkarmn (MIIK) wnn HaumonansHoH kinaccuduxarmu 1 MITK

b. OBJIACTb ITOUCKA:

MHHUMYM IPOCMOTPEHHOM JOKyMEHTALKK (CHcTeMa kaccudukamuy u uHxexchl MITK)

B61B 1/00, 1/02, 3/00, 3/02, 5/00, 13/00, 13/04, 13/06, 15/00, EO1B 25/00, 25/08, 25/22, 26/00, F16L 1/00, 1/024, 3/00, 3/01,
3/02, 3/04, 3/06, 3/08, F17D 1/00, 1/02

Jlpyras npoBepeHHas JOKYMEHTALUS B TOM Mepe, B Kakol OHa BKJIIOUCHA B 06/1aCTh HOKCKA:

B. JOKYMEHTHI, CYUTAIOIIUECS PEJIEBAHTHBIMU

Kareropus* Cchinky Ha JOKYMEHTE! C YKa3aHHeM, TAE 3T BO3MOXHO, PEICBAHTHBIX HacTelt OTHOCUTCS K MyHKTY Ne
US 3447481 A (GORHAM UNIVERSAL MANUFACTURING COMPANY, INC.) 03.06.1969,

X (bopMyia, ko1 2, cTpoka 18-kon. 4, crpoka 15, ¢ur. 1-10 1.3, 6, 8-20, 22, 24-29

Y 4,5,7,21,23

X US 3012521 A (GENERAL STEEL INDUSTRIES, INC.) 12.12.1961, ¢opmyna, kon. 1, 1-3, 6-9, 11-16, 20-25
crpoka 40-xoun. 4, crpoka 10, ¢ur. 1-6

Y,D RU 2520983 C2 (IOHULIKUA AHATOJIMI Y APJIOBUY) 27.06.2014, pedepar, 4,5,21,23

¢. 4, crpoka 44-c. 7, crtpoka 29, ¢ur. 1-4

Y RU 2475386 C1 (FOHULIKHIA AHATOJIMI DY APJIOBUY) 20.02.2013, pedepar, ¢ur. 1-4 7

A US 2976820 A (ERICH BRUSSELS) 28.03.1961 1-29

NOCNEAYIOMmHUE NOKYMEHTbI YKa3aHb! B IPOJODKEHHH rpadsl B

ARQHHBIC O NMATCHTAX-aHAJIOTaX yKa3aHbl B IPHIOXKCHUH

Qco&le KATETOPUH CCHUIOYHBIX HOKYMEHTOB:

"A" ROKYMEHT, onpezensomuii o6mui ypoBeHb TEXHHKH

"E" Gonee paHHUI JOKYMEHT, HO ONYGIMKOBAHHLIN HA AATY
 MOoAa4Yu eBpasuiickoli 3a9BKH UITH NOCTE Hee

"O" NOKYMEHT, OTHOCSILHICS K YCTHOMY PACKPHITHIO, SKCIIOHH-
POBAHHIO H T.A.

"P" ROKYMEHT, ONYONHKOBaHHBIN 4O AATHI MOAAYH eBpasKiickoit
3aABKH, HO TI0C/IE AT HCNIPAINHBAEMOT0 IPHOPHTETA

"D" NOKYMEHT, NPUBCACHHEIH B eBpa3uiickol 3asaBKe

6onee NO3AHKHA NOKYMEHT, OMYONHKOBAHHBIN NOCIE JATHI
MPHOPHUTETA U NPHBEACHHEBIN A1 NOHUMAaHHA H306peTeHus

"X" NOKYMEHT, uMmerommit HanGonee GIM3KOE OTHOIIEHHE K MPEAMETY
TIOMCKA, NOpOYaHIii HOBU3HY HJIH U306DPETaTeNILCKUI YDOBEHE,
B3ATHIY B OTACNIBHOCTH

"Y" nokyMeHT. uMeromuit HauGonee 6IM3KOE OTHOMIEHHE K TIPEAMETY
MoK CKA, nopoyauuit w3oOpeTaTeabCKU YPOBEHD B COYSTAHHH C
JAPYTUMYU JOKYMEHTaMH TOM JKe KaTeropuu

"&" NOKYMEHT, ABAAIOMUACA NATEHTOM-2HAIOrOM

DeaepaibHbIH HHCTHTYT
npoMbIiIeHHOH coGCcTBEHHOCTH
Pd, 125993,Mockea, I'-59, I'CII-3, Bepexkonckas Hab.,
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