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AJIBTEPHATUBHUH BUJI TPAHCIIOPTY (PEMKOBHI) TA HOTO
BIIJIUB HA APXITEKTYPY TA KOMIO3UIIMHO-IIJIAHYBAJIBHY
CTPYKTYPY CYUACHHUX BYJIBEJIb TA CIIOPY ]

AHOTAIIS:B CTaTTi PO3TIISIAAETHCS TUIOJIOTIS PEUKOBOTO TPAHCIOPTY Ta HOTO
BIUTMB Ha 00pa3 Ta KOMIIO3UIIHHO-TIJIaHyBaJIbHY CTPYKTYPY CydacHOT OY/IiBIIi.

Kinro4doBi  ciioBa: ajdbTEepHATHMBHUN BUJI TPAHCIOPTY — PEUKOBUN, KOMITO3HUINIHHO-

MJIaHyBaJIbHA CTPYKTYpa CydacHUX OyIiBeb.

[IpoexktyBanHs HOBUX OyjdiBelb Ta CHOpya Oyab-skoro tumy abo
PEKOHCTPYKIIiS BXXKE ICHYIOUMX B CHUCTEeMi ypOaHi30BaHOTO Ta Je3ypOaHi30BaHOTO
MICTa BCE€ YacCTillleé 3YMOBIIIOE BUPIIIEHHS KOMIUIEKCY MHTaHb, B TOMY YHCH 1
TpaHcnopTHUX. [IpoOku Ha [oporax, MNepeHacCHYeHHS MaJIUBHOTO TPAHCIOPTY
NPU3BOAATH O 3ara30BAHOCTI MOBITPS Ta MOTAHO BIIMBAIOTh HA €KOJOT1YHUN CTaH
OPUPOAHOTO CEPEAOBMINA 1, TAKUM YHMHOM, Ha 370poB’s nojaer. Tomy ocTaHHIM
4acoM Bce OlIblle MOYMHAIOTh 3BEPTATUCS 10 BUKOPUCTAHHS aJbTEPHATUBHUX BUIIB
eHeprii («HynIbOB1» OYAWHKH) Ta albTEPHATUBHUX €KOJIOTTYHUX BHUIIB TPAHCIIOPTY:
Ha JKMBIA TA31 — BEJIOCUIIE]T;, EIEKTPUUYHUX — €JIEKTPOMOO1Ib; Ha MarHiTHIM MOy
— MAarHiTOIJIaH; Ha TIOBITPSHIA TOAYIIII — €eKpaHOIUIaH, THUX, IO JITalTh —
MAarHiToJbOT, MAPOIIAH, TOLO. SKII0 MAalIMHU B MOJILOTI — SBUILE HE 3 JICHIEBUX, A
’KMBa JIIOJCHKA TAra HE B 3MO31 3a0€3MEYNTH JOCTATHIO IIBUAKICTH, TO €KOJIOTTYHO-
YUCTUN TPAHCIIOPT — EJIEKTPUYHHUM a00 HAa MarHiTHIM MOAYIIIl — 30BCIM peajbHe
SBUIIE 3 SIBHUMU E€KOHOMIYHUMH, €CTETHYHHMH, C€KOJOTIYHUMHU Ta IIBUAKICHUMH
repeBaraMu Hajl TPAIUIIMHAM TATUBHUM TPAHCTIOPTOM, JI0 SIKOTO MU TaK 3BHUKJIH, Ta
HIKyZH HE MOXEMO BiJ HbOTO mojiTucs. Haxanp anpTepHAaTUBHI BUAM TPAHCHOPTY
Ty’Ke TOBLILHO BXOJSTh B HAIIe XUTTS, HA BIAMIHY BIJ TOTO, KOJU 3 SBHJIHCS IX
nepuri 3agymu. Hampuxnan, wmaibke 200 pokiB TOMy BHHHKJIA Mepiia i1es
MOHOpPENKOBOI Joporu, ska naisia Bxke y Pocii 3 1820-ro poky. Hanmani ymoBHO
BHU3HAUMMO, 1[0 «TPAHCIIOPTHUM MOJYJIEM» MOXKE BHCTyHaTH BaroH (u), aBto (Oyc,
MOO1JIb), Karmcyja, TOHJOJA, TOMmO. B 3aJeKHOCTI Bill TPUB’S3KKM 10 TEBHUX
KOHCTPYKITIH — pefiok ab0 CTpyH-pEHOK BH3HAYAIOTHCS MOHOPEMKOBI 200 TBOPEHKOBI
BUJIA TPAHCIIOPTY.

I. Bua ABUryHa BU3HA4YAE IT’ITh OCHOBHUX THITIB MOHOPEUKOBOTO TPAHCIIOPTY:
1. Ha xwuBiti 131 (Puc.l1, 2); 2. Ha maposiii ts31 (Puc.3); 3. Moropuuii; 4.
Enexrpuunuii (Puc.4); 5. Ha enextpomaruiTHii nigBicii (MarHitoriad abo mMarjieB —
BUKOPHUCTOBYE MArHITHY JIEBITAllll0), SKHUH 3YMOBIIOE IIBUIKICTh OJH3BKY [0
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3BYKOBOi, BU3HAYAETHCS TJIAJIKICTIO, TUXICTIO PyXy Ta rajJbMyBaHHS OCOOJHBO OIS
KUTIOBUX TocesieHb (Puc.5).

II. Cnoci6 po3ramyBaHHSI «TPAHCIOPTHOIO MOJYJISD> BiIHOCHO peiiKy
PO3MO0/ILJIE MOHOPEUKOBHUI TPAHCIIOPT HA TPU OCHOBHUX THUMA (PO3TallyBaHHS: A —
cumerpuuHe, b — acumetrpuune): 1A. IliaBicamii — mixg peiikoro (Puc.6); 2A.
HagicHuii — Ha peiini (Puc.7); 2b. HaBicHMil «TpaHCIOPTHUN MOIYJIb» 300Ky peHKH
Mmir 0ytu nBopiBHeBUM (Puc.8); 3. IlinBiCHO-HaBICHE PO3TalllyBaHHS «TPAHCIIOPTHOTO
MOJYJISD» BITHOCHO PEHKH B MPOEKTHIM MPaKTHUIl HE 3ycTpidanocs (4aCTKOBO oMy
BIJIMOBIAA€ JBOPIBHEBHUI TpaHCHOPTHHUM «Moayib» €. Ilomosa), MabyTh TOMYy, IO
OyB aTeKTOHIYHUM Ta MOTPeOyBaB OUIBII JOCKOHAIUX PO3paxyHKiB onop. IligBicHU!
«TPAHCHOPTHUM  MOAYJIL» Wi  CTpyHaAMHU-peMKaMd  HAMOUIBII ~ BHUTITHO
BUKOPUCTOBYETbCS 3apa3 B OOJACTAX 3 SIPKO-BUPAKEHUMHU 3UMOBHMH YMOBaMHU
(kaHaTHI TOpPOTW Ta MIAMOMHUKHM Ha TIPCHKOJMKHUX KypopTax cBiTy). Hampukian,
ctpynHuit TpancropT A.E. FOuninpkoro (CTHO) nependavae ik MOHOPEIbCOBUH, TaK 1
JBOPENLCOBUM TUI Tpancnopty (Puc.9-11).

III. Ha o0Opa3 HaBkoumniHixX OyAauHKiB, Bok3any a6o CPJ] MOXyTh BIUIMHYTH
KOHCTPYKTHBHI eJleMeHTH PeiiKoBOi JOPOrd, B TOMY YHUCII aHKEpPHI ONOpH, B SKi
3aKpIIUTIOIOTHCS TOMEPEIHhO-HANPYX)EH1 CTpyHU-peiiku (muB. Puc.11). Peliku abo
NONepeHbO-HANPYKEH] CTPYHU-PEHKH MOXKYTh yTBOpIOBaTH (epMu  pi3HOL
CTPYKTYPH, SIKI MOKYTh yTPUMYBATHCS Ha OMOpax pi3HOI KoHpiryparii: Y — moaioHi,
JI-moni6Hi, tomo (Puc.12, 13). BukopuctanHs ¢epM Ta KOHCTPYKLISX PEUKOBUX
JOpIT TPU3BOAUTH A0 1€l Oe3pelKOoBUX AOPIT /1€ «TPAHCHIOPTHUM MOAYJbY» IS
nepeBe3eHHs] BaHTaxiB € (epmoro — «pepmomoOLnby (Puc.14.), sxuit Mmoxe OyTH
mpooOpa3oM OyIiBeNb, MO MepecyBaroThes. [I[poMi>KHA KOHCTPYKTHBHA OCHOBA ITiJT
CTPYHY-PEUKY MOke OyTH y BUIJISAII PI3HOMAHITHOI CTPYKTypu: (epmoBa Oarira
(Puc.15); minon + depmu (Puc.16); depmu + pamu (Puc.17). Kondiryparis onopu
miJ perky-0anKy MOXe TaKo)XK 3HAYHO BIUIMHYTH Ha HABKOJMILIHIO apXITEKTYpy
OyxiBenb Ta cropyA. B mpakTuill IpoeKTyBaHHS BHKOPHUCTOBYIOTHCS HACTYIIHI
KOHCTPYKTHBHI OCHOBU omop: 1. Omopa — konona — crosn (Puc.18); I'-monxiona
(Puc.19); mig waxunom (Puc.20); 2. Pamna omopa — T-momiOna, II-moniOHa,
«Paxetka» (Puc.21). MocrtoBa cTpykTypa Ha OCHOBI 3 M-M0IIOHUX paMHUX ONOp Ta
BaHTIB e(eKTHe pilleHHs, aje 3aiimMae MoBoOJi Beaukuil 00’eMm moBiTps (Puc.22).
[TommynsipHoto B €Bpomi cTae omopa MmiJl peKu Ha paMHIA OCHOBI MPH BIIAIITYBaHHI
perikoBoi nmoporu Haja Bojoimumiamu (Puc.23). BuxopucrtanHs pam B omopax
PEMKOBUX JOPIT MPU3BOAUTH 10 171 paM-peiiok (Puc.24).

IV. Konuenr-00pa3y «TpPaHCHOPTHOIO0 MOXYJISD> MOXE BIUIMHYTH Ha HOro
oOpa3. Ko TpaHCTOPTHUN «MOIYNB» € HOCIEM peKiIaMH (Mara3uH) — K 4acTHHA
BHCTAaBKOBOTO 3ally MeOJEBOTO cayioHy abo OyawmHKy MeOJiB, TO, BiIMOBITHO,
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MOXYTh OyTH BHUKOPUCTAHI CHiJIbHI KOMITO3MIIIMHI MPUHOMU B apXiTEKTypl OyIiBIi
MIEBHOT'O TUIY Ta MPOMUCIOBOMY JM3aiiH1 TpaHCIIOPTHOTO 3aco0y (Puc.25).

V. MoOUIBbHICTh «TPAHCIOPTHUX MOAYJIB»: BIAIITYBAaHHS €BaKyalllMHUX
BX01B-BUXO0iB(cxoau (Puc.26, 27), miaiiomHukH, JidgTr) abo BigokpemieHHs (3’ 131y
17 HaxuioMm) Big peiiky (Puc.28, 29) Moke BIUTMHYTH Ha aBTOHOMHY KOMITO3UIIIIHO-
manyBanbHy cxemy CPJI ta BP/I B cuctemi Oyaisii.

V1. XapakTepucTuku perKOBOIO TPAHCHIOPTY B 3aJICKHOCTI Bij Bi3yajbHOI0
3B’SI3KY 3 HABKOJIMIIHIM cepeloBHMINEM. SIKIIO BHINE 3TajJaHl TUIU «MOJYJIB»
PEUKOBOTO TPAHCIIOPTY OYJIM «BIAKPUTI» — MAJIA TPAAUIIIHHUN BI3yaJIbHUH 3B S30K 3
HABKOJIMIITHIM CEPEJIOBUILIEM, TO HACTYITHUIN TUIT — Ha OCHOB1 perky-Tpyou (Puc.30).
[IponoHy€eThCsT «MOAYIIb»-KAICYJIa, SIKUA pyXaeTbcsl y 3aKpuTid TpyOi. Po3pimxkene
cepenoBuille (BakyyMmM) y BHYTpINIHIM 4YacTHHI TPyOHM JI03BOJISIE PO3BUTH
«TPAHCIIOPTHOMY MO/IYJIIO» BEIUKY IIBUAKICTb, TaKy, 100 YHUKHYTH AUCKOM(MOPTY
BiJl 3HAXOJDKEHHS y 3aMKHEHOro mnpoctopi — kinaycrpodoOii. s Oesneku
NEepeCyBaHHS i BOJOI0 YaCTUHA PEUKO-CTPYHHOI MOPOTM TaKOX MOXe OyTu
3aKIOYHa y TyHenb-TpyOy (Puc.31) abo migBoJHA MOHOpEHWKa MEPEeTBOPUTH
«TpaHCHOPTHUM MOAYJb» B «ampidito» (Puc.32).Po3BuTok i7€i MIBUAKICHOTO
«TPAHCIIOPTHOTO MOJYJs» y BakKyyMHIA TpyOi 3 MPOKIAJKOK 3BUYAMHHUX
3QII3HUYHUX PEHOK 3HAXOJUTHCS Yy Po3poOill aHriidchbkux gociiaHukiB (Puc.33).
HaiipeanbHimuii cnoci® po3pipkeHHsS TPAHCHOPTHUX IMOTOKIB Yy MICTI — JIOPOTH
JIPYroBOro piBHS B TpyOl — Hampukiaad: aoporu st BeiaocuneauctiB (Puc.34);
MOHOpeWKoBl aBTomMaThuHi Takci — Taxi 2000, SkyWeb Express, 1981, CIIIA,
yHiBepcuTeT Mineccotu. I[loemHaHHS TPAaHCIIOPTHUX CHUCTEM (YHIKYIBOPY Ta
PEHKOBOTO TPAHCIOPTY TAaKOXK MOXKE BHPIIIUTH 3B’SI30K MK OyHIBISIMH B yMOBax
TOPUCTOTO penbedy.

VII. Tlpu npoextyBanni CPJl ta BPJ] Tpeba mnepeabauutu cucremy
CTPLIOYHHUX MePeBOIiB: TOPU3OHTANIBbHI; BEPTHKANIBHI; 1]l HAXUIOM. BOHH MOXYTh
OyTH TakoX KpuBONiHIMHMMH. Hampukian, 3aBasku Manmii Ba3i peiKOBOTO aBTO
ctpyaHuii TpancropT A.E.JOHIiubkoro moxke OyTH mepeMillieHH Ha BepxHii abo
HUKHIM pIBEHb — CUCTEMA TOPU30HTATBHUX Ta BEPTUKAJIBHUX CTPIIOYHHUX MEPEBOIIB
[11].

VIII. 3acobamu Oe3mexkH macakMpiB Ta MENIKAHIIB OyAWHKIB Bl TpaBM,
ryMmy abo eeKTpPOMAarHiTHOTO ToJisi (B 3aJI€KHOCTI BiJl BAKOPUCTAHHS BIIMOBIIHOTO
TUIy PEHKOBOTO TPAHCIIOPTY) MOXKYTh OYTH: MEXaHI4HI 3aropo/KEHHS — EKpaHW,
CKJISIHI CTIHH, MapamneTH; eJIeKTPOHHI Bi3yalibHI 0ap’€pu — CKJIO aBTOMAaTUYHO CTa€
HEMPO30PHUM 3a PaXyHOK BUKOPHCTAHHS TEXHOJOT1H MOAIOHUX NJIsi CUCTEMH IOKa3y
Ha PIAKOKPUCTATIYHUX MOHITOpax. Ha OHOBI BHILE BH3HaUYE€HHUX OCOOIMBOCTEM
aNbTEPHATUBHUX THIIB TPAHCIOPTY MOXKYTh OyTH 3ampormoHOBaHa CydacHa
KOMITO3UIIIITHO-TIIaHyBalbHa cTpyKTypa Oyniens (Puc.35) 3 CPl ta BP/I.
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Puc.1. MoHopelikoBa gopora s
BEJIOMOJIYITIB Ha KUBIN Ts31
(Homa 3enanmisi, ieHTp po3Bar
Agroventures, TEeMAaTUYHUN TTAPK

4 ll‘-.-
arHMTHas
FHEENTAUMA

Agrodome, Geoffrey Barnett) ", iy
v PEATRNIHMMAET
Puc.2. MoHopeiikoBa gopora s ROERA ML PETRCOM

ckarmukiiB (Snonis, "bpa3mibchkuii
napk Harip’st Baciogzan")

Puc.3. MoHopeiikoBa nopora Ha naposiii Ts31 (IliBnenno-3axigna Ipmanmis, 1888-1924 pp.,
¢oro Anana PeitHombca)

Puc.4. Enexrpuuna moHopeiikoBa nopora (Mark VII, Burke Composite Design, Walt Disney
Imagineering u TPI Composites, [icueitnenn, CIIA)

Puc.5. Marniromnnan abo mares (mepia peanizaris — Kuraii, 2002 p., komnanis Transrapid,
Himeuunna)
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Puc.6. MoHopeiikoBa
JIopora Ha BCECBITHIM
ucrai B Hpro-Mopky,
1964-1965 pp.

Puc.7. IIpoekt
MOHOPEHUKOBOI I0POrd
st 2020 p. (Wilshire
Monorail Analysis Group)

Puc.8. /IBopiBHeBa MmoHOpetlikoBa nopora €.1. [Tomosa, KuiBchkuii nentp HTTM "Ilporpec", 1989 p.
Puc.9. BapianT monopeiikoBoro Tpancnopty A.E. FOniproro — Moro-«tonidycy» K0-371PE

Puc.10. BapianT nBopetikoBoro tpancnopty A.E. FOHinpkoro — «toni0yc» FO-322PE

Puc.11. Aakepni onopu 6inst Bokzany CTHO (A.E. FOHInbKNIA)
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Puc.12. Ctpynu-depmu + JI-nonidui onopu. Crpyrnauii tpancnopT A.E. FOHIIIBKOTO — MPOEKT A1
M. XaHnTtu-MaHciiicbk, CypryT — nepiua y cBiTi peainizaris 3agymana Ha jito 2009 p.).

Puc.13. Ctpynu-depmu + Y-noaioni onopu. Ctpynuuii Tpancnopt A.E. FOHipkoro

Puc.14. «®epmomobunby (bparcekuii dinian Ipkyrcbkoro [lomiTexHIUHOTO IHCTUTYTY)

Puc.15. Onopa ctpyn — ¢pepmona 6amra. Ctpynauit Tpancnopt A.E. FOnIipkoro

Puc.16. Onopa ctpys — nision + ¢pepmu. Crpynnuii Tpancnopt A.E. FOHiubkoro

Puc.17. Onopa ctpyn — ¢pepmu + pama. Ctpynnuii Tpancnopt A.E. FOninpkoro
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AN

Gate type column Racket type column

Puc.18. Onopa — croBn mij periky. [TapkoBa MoHOpeiiKoBa gopora

Puc.19. I'-moxi6bna onopa. MoHopeiikoBa nopora (XstoctoH, Texac, 1956)

Puc.20. Onopa mig vaxunom (ALWEG, 1952)

Puc.21. Pamui onopu mif peiiku Big BupoOHuka: T-moxiOHa, [I-moxidHa, «PakeTka
Puc.22. MoHopeiikoBa J0pora Ha OCHOBI MOCTOBOI CTPYKTYpH

Puc.23. Monopeiikosa nopora (Kensn, Himeuunna)
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- Puc.24. Pama-pelika (IIpOeKT KOMMaHii
| «Tubular Rail Incy)

Puc.25. TpaHCnOpTHHI «MOYJIb»-
MarasuH (kommanist IKEA, m. KoGe,
Anonis)

Puc.26. IlepepobOxa ¢ro3enskiB JTiTakiB
B a€POMO/TYJIi:

3a b. Miccnepom (imocTpariist Mass
Tram America)

Puc.27. Ilpunnun eBakyarii (ADA —
Americans with Disabilities Act)
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dasign by

hncid Doniels

cabin for fraghi

e road- carrizr
* Euldi"#?nl:.'i'li

Puc.28. J[opoxHBO-pEHKOBHI «MOOLITHY
(Bim kommanii RUF International, [lanist)

Puc.29. XXurnosuii abo BaHTaXHUIT
«TPAHCIIOPTHHA MOIYJIbY 32 IPUHIIHIIOM
KOHTEWHepy, KU nependayae
HaOJIMDKEHHS TPhOX CKJIQIOBUX: KaOiHH-
MOJIYJIsI, Kyp €pa-TiepeBi3HUKA, MUIAXY-
JIOpOTH

(MAIT international e.V., Joerg Schweizer,
John Greenwood)

ordinary rcad

e'evated guideway

Puc.30. Peiik-Tpy0Oa 3 BakyymMom
s «tpydonsoty» B.I1. BaiinGepra,
1912 p.

(mamoHoK B. OBYMHCBHKOTO)
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Puc.31. TpyGuacra qopora mia
BOJIOFO IS CTPYHHOTO
tpancnopty A.E. FOninpkoro

Puc.32. MonopeiikoBa
J0pora 3 TPaHCIIOPTHUM
«woxynem»-amdiodiero (1934 p.)

Puc.33. Peiiku y Bakyymi
(Fast Tube System, AHrist)

Puc.34. Benocunegna nqopora
apyroro piBHs uig TOpoHTO
(apxit. Kpic Xapasik, Kanana)

Puc.35. Komno3uniiftHo-manyBajibHI cXeMH Oy/IiBeNb Ta CIIOPY/ B 3aJICKHOCTI BiJ
po3ranryBaHHs peiikoBoi goporu, CPJl abo BP/I Ta BimHOCHO: apXiTEKTYypHOTO
CepeloBHIIA:

1 — BimokpemiieHa; 2 — «KOB3Ha»; 3 — BUIMYacTa; 4 — KOB3HO-BHIMYACTa; 5 — HACKPi3HO-
BUIMYACTa (TIPOTIO3UILIisl aBTOPA)
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TakuM YuHOM, B XOJl aHali3y aJlbTEPHATUBHUX BHUIIB TPAHCIOPTY OYIJIO
BUSIBJICHO, WO B 3aJieKHOCTI BIJ: BHJAY JBUTYHA; CHOCOOY pO3TalllyBaHHS
«TPAHCIIOPTHOTO MOJYJIS» BIIHOCHO PEHKY; KOHCTPYKTHUBHUX €JIEMEHTIB pEeHUKOBOI
JIOPOTH; KOHIIENT-00pa3y «TPAaHCHOPTHUX MOJYJIBY»; MOOUIBHOCTI «TPaHCHOPTHUX
MOJIyJIiB»; BI3yaJIbHOTO 3B 513Ky 3 HABKOJMIIHIM CEPEIOBUILEM; CUCTEMHU CTPLIOYHUX
nepexojiiB; 3aco0iB  Oe3meku, TOIO0 MOXYTh OyTH BH3HA4YeHI o0pa3 Ta
KOMITO3UIIIMHO-TIJIAHYBaJIbHI CXEMHU HOBUX Cy4acHHUX Oy/Ii1BEJIb Ta CIIOPY/I.

PeiikoBuii TpaHCHOpT Apyroro piBHA (HAA3eMHUM) € MEPCIEKTUBHUM BHJIOM
TpaHcnopTy Bxke maibke 200 pokiB, 1, HaXalb, TaK 1 3AIMIIAETHCS I MalOyTHHOTO.
Tomy mume TUIBKM Ha OCHOBI KOMIUIEKCHOTO IMIAXOAY JO apXiTEKTYpHOIO
npoekTyBaHHs OyniBenb pazoM 3 CPT ta BPT moxHa nocsartu HaOIMKeHHsS 10 HAc
IbOTO MalOyTHBOTO. | 3roJIoM He TaKUMHU BXKE JAJIEKUMU CTAHYTh JJI HAC KUTJIOBI
OyIMHKM 3 KarCyJlaMH, IO JITalTh, aJKE 3 MOMEHTY 3aJyMy «MiCTa IO JITaE»
I".KpyTikoBa Bxke mpouiuio Tpoxu Oiabine 80 pokis...
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AHHOTAaIWMs
B cratbe paccmaTpuBaeTcs TUIOJIOTHS PENBCOBOTO TPAHCIIOPTA U €TO BIIMSIHUE
Ha 00pa3 ¥ KOMITO3UIIMOHHO-TNIAHUPOBOYHYIO CTPYKTYPY COBPEMEHHOTO 3/IaHUSI.
KiroueBble  cnoBa: aNbTEPHATHBHBIM BHJ TPAHCIOPTa — PEIbCOBBIM,

KOMIIO3ULIMOHHO-IIJIAHUPOBOYHAS CTPYKTypa COBPEMEHHBIX 3/1aHHM.

Annotation
This article focuses on typology of rail transport and its influence on the image
of composite and planning structure of a modern building.
Key words: an alternative type of transport — rail transport, composite and
planning structure of a modern building.



