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AHHOTauuA

LUenb: 3akntoyaeTcsa B aHaAU3e BAUAHUA NPUPOAHBIX U KNTMMATUYECKUX YC/IOBUIA Ha NPOLECC CTPOUTEIbCTBA
N GYHKUMOHMPOBAHUA KeNesHbIX 40POor, KOTopble HanpaB/eHbl HA OCBOEHWE HOBbIX TEPPUTOPUIA, coeauHe-
HUE HaceNeHHbIX MYHKTOB M MHAYCTPUaA/bHbIX LEHTPOB. Poccuitickas ®epepauus, Kak u paHee CCCP, xapak-
TepPU3yeTca 3HaUNTENIbHbIM pa3HOOBpasMem NPUPOAHbLIX U KIMMATUYECKUX 30H, CO3Aa0LINX CYLLECTBEHHbIE
NPenATCTBUSA MPU CTPOUTENbCTBE TPAHCMOPTHbIX KOMMYHMKaLMin. B aaHHOW cTaTbe paccMmaTpuBaeTca BAM-
AHMe ocobeHHocTel NaHawadTa U MECTHbIX YCA0BUM Ha CO3A4aHUE MHXKEeHepHOoro obbeKTa, NpPU3BaHHOIo
06bEeANHNTb PErMoHbl U HapoAbl, Ha NpUMepe CTpouTenbcTBa KaBKascKol nepeBasibHOM KenesHon Aoporu.
MeToabl: ICTOPUKO-aHAaIMTUUYECKNI METOA, A5 N3YYEHMA apPXMBHbIX MaTEPMAN0B U AOKYMEHTALUM NO CTPO-
NTEeNbCTBY [OPOrU; KapTorpadpuyeckmii aHanms 4aa oueHKU penbeda U NPUPOLHbIX YCIOBUIA permoHa; cpas-
HUTENbHbII MeToA AN CONOCTaBNeHMA Pa3/INYHbIX Y4aCTKOB CTPOMUTENLCTBA; CUCTEMHbIM NOAXOA, K aHan3y
B3aMMOZAENCTBMA NPUPOAHbIX GAKTOPOB U UHMKEHEPHbIX pelleHnid. PesynbTraTtbl: AHanM3 Nokasan, 4To oc-
HOBHbIMW NPENATCTBUAMM MPU CTPOUTENLCTBE CTAIN: CNIOMXKHbIN FOPHbIY penbed ¢ nepenagamm BbICOT U Kpy-
TbIMWU CKIOHaMW; KAMMaTUYeckme ocobeHHOCTU perMoHa: obunbHble 0CaAKWU, CHEXKHbIE 1aBUHbI, ONO3HW;
reonorMyeckme yCnoBuma: Hanume cKanabHbIX NOPo4, HeYCTOMUMNBBIX TPYHTOB; NPUpPoAHble 6apbepbl: FOpHbIe
PeKM, yLwenbs, NeAHUKN; HeA0CTaTOYHAA TEXHUYECKAA OCHALLEHHOCTb M HECOBEPLLEHCTBO MEXaHU3MOB TOTO
BPEMEHU; a TaK¥Ke UCTOPUYECKUE COBbITUSA, BANABLLME Ha PETUOH, U OTCYTCTBME €MHOrO MbILL/IEHMA B N/1aHe
HaxoXAeHusA peweHns npobnemsl. MpaKkTUyecKaa sSHaYUMMOCTb: [laHHOEe nccneaoBaHUe 4eMOHCTPUPYET, Kak
NPUPOAHbIE YC/IOBUA MOTYT CYLLECTBEHHO BAUATb Ha Peann3aumio KPYnHbIX MHPPACTPYKTYPHbIX NPOEKTOB,
1 noayepKUBaeT HeobXo0AMMOCTb TLLATENLHOIO U3yYeHMA MECTHOCTU Nepen HayaaoM CTPOUTENbCTBA.

Kniouesble cnosa: lopbl, KaBKasckan nepesasibHas »KenesHaa Aopora, MCKYCCTBEHHbIE COOPYKEHUSA, NaBu-
Hbl, NPOTUBONABUHHbIE COOPYKEHWA.

BsepeHue

Haunewm ¢ uctopryeckoro KOHTEKCTa BOIIPOCa CTPOUTENBLCTBA 1oporu yepe3 Kas-
ka3ckuil xpedet. M3naBua KaBka3 umen 1oCcTyn K BOAHbIM myTsiM B YepHoM u Kacnuii-
CKOM MOPSIX, 4epe3 KOTOPHIE OTKPBIBAIMCH BBIXO/IbI B PA3HBIE YTOJIKH MUPA. DTH HAIIPAB-
JICHUS CITY>KUJIU TIaBHBIM 00pa3oM JJisl KYJIbTYPHBIX U TOPTOBBIX CBSI3EH.

B nenTpansnoit yactu bonpmoro KaBkaza npupoaabie 0COOEHHOCTH CIIOCOOCTBO-
BaJIM CO3/AHUIO MEPBBIX TPON Y€PE3 ropbl, KOTOPHIMU MOJIb30BAJIUCH JIFOAU, HACEIISB-
1IME 3TOT PETHOH, a BIIOCJIEACTBUU U PyCcCKue Boucka. Tak, yxe B XIX B. gopora ot
BnanukaBkaza no Tuduca Oblia yaydilieHa U cTajia Ha3biBaTbesi BoenHo-I py3uHckoin

2025/3 Bulletin of Scientific Research Results



ObLeTexHUYeCK1e 3343491 1 NMYTU X peLleHns 187

(puc. 1). Torna HavaM 3aTyMBIBaThCsl 00 0OECIIEYEHIUH BO3MOXXHOCTH Oecriepe0oitHOro
TIBYKEHUS, YCIIOXKHSBIIETOCS] METEIISIMU U oOBasiamu [ 1].

Puc. 1. Boenno-I'py3unckas nopora. KoGuiickuii crmyck

C sTOoro MOMeHTa Ha4aa0Ch pa3BUTHE ITyTel nepenBkenus Ha KaBkasze (puc. 2):

— 1811 . — nepBoe npeiokeHue o nepeceueHnn KaBka3zckoro xpedTa TOHHE-
JeM;

— 1841 . — mpoekT HOBOM JOoporw MMen Oosiee oaHOOOpa3HbIN npoduib, Oe3
KPYTBIX MOTBEMOB, MIPOXOAIIUHN MO JHY JOJTUHBL;

— 1870—1890 rr. — nJ1s1 COKpaIleHHs y9acTKOB JOPOTH, MOABEP>KEHHBIX 00BajIaM,
IIpEeIIarajiIiCh BApUaHTHI CO CTPOUTEIBLCTBOM TOHHEIIEH U rajiepen.

Puc. 2. Cxema maBHBIX rpyHTOBBIX Jopor XIX B.
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Mpobnema TpaHCKaBKa3CKOM Kene3Hou Aoporu

[lepetinem k Kene3HOAOpPOKHOMY TpaHcnopty. I[IpoGimema TpaHckaBKa3Cckoit
xene3nou noporu (nanee — TKIK][) — onHa U3 caMbIX TaBHUX U CIIOKHBIX B UCTOPUU
KEJIE3HOIOPOKHOTO CTPOUTENHCTBA. BOMpoc MpoXoxKaeHus KeJIe3HOM JOpOTrH 4epe3
KaBkazckwuii xpeOeT HHTepecoBall MHOTUX MHKEHEPOB M HE Pa3 00CYKIAJICS B BBICIITUX
Kpyrax napckoid Poccuu, KoTopble CTPEMUINCH UCIOJIBb30BaTh TPAHCIIOPT KAK OpYAUE
AKCILTyaTallMi HApOJIOB, HacesaBIINX KaBkas.

[Tocne BoitHbl 1854—1855 1T, KOorma pematomue 6ou numm noa CeBacTomoseM,
a POCCHIICKHE BOMCKA CTOJKHYJIUCH C TMOJTHOM HEIOCTaTOYHOCTHIO KOMMYHHUKAIIUI
B 3TOM peruone, HeoOxomumocTh TKOK]I Beiuia Ha mepBoe mecro. Tak, B 1857 1.
HamecTHUK KaBkaza nHanpasui B [letepOypr cBou cooOpakeHus O J0pore ¢ mapoBoi
TSTOM, TpeJyIarasi MOCTPOUTh B MepBYI0 ouepens ydacTok [lotu — Tudmuc. [Ipoexr
npearnoarai CTpouTesbcTBo Ha CypamMcKoM nepeBalie ToHHeNs anuHoi 3,49 km [1].

Puc. 3. Cypamckuii nepeBasi U TOHHEIb

U Tonpko B 1865 I. y1anoce NOMy4YUTh pa3pelicHUE Ha CTPOUTEIBCTBO 3EMIISTHOTO
MOJIOTHA CHUJIAMU BOMCK U MECTHOrO HaceneHus. Takum oOpazom, nopora a0 Tuduuca
Obly1a rOTOBA Yepe3 CeEMb JIET, a 10 baky — k 1883 .

B 1869 r. umxenep b. . Kocuema-CrarkoBckuid npemioxuin Bapuant TKK]]
gyepe3 KpecToBblil iepeBalt, KOTOPBIN ¢ MPUPOAHON U TOMOTPa)UIECKON TOUKH 3PCHUS
XOPOILIO MOAXOAWI JUIsl ITPOKJIAABIBAHUS TaM KEJIE3HOU AOporu oT Biiaankaskasa 10
cT. Mixera. PykoBoasiuii yKJIOH COCTaBIsI nopsiaka 55 %o. CTaTKOBCKUN OCHOBBI-
BaJICSl HA OMBITE AMEPUKAHCKUX JKEJIE3HBIX OPOr. Takke Ha y4acTKe MPEATOoIarainuch
ToHHeNb U kameHHbie UICCO (puc. 4) [1].
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Puc. 4. Hanpasnenus, npeanonarasumecs B 1857—-1870 rr.

[Ipennoxkenue 6bLI0 BCTPEUEHO C BO3PAKEHUSIMH, B IIEJIOM KaCaBIIMMHUCS PyKOBO-
JSTIEeTo yKiIoHa. B utore mpoekt 0b11 mepepaboTaH 1o MakCUMaIbHBIA YKIOH B 25 %o
Y MUHUMAJIbHBIN pajnyc KpuBoil 267 M. OTHAKO 3TOT BapUaHT TaK U HE ObLIT OCYIIECT-
BJIEH M3-3a BBICOKOI CTOMMOCTH U JUIUTEIIBHOTO CPOKa CTpouTenbeTBa [1].

K Borpocy HeoTHOKpaTHO BO3BPAILAIIMCH U IPOBOINIIM U3bICKaHUA B 18851, 1894 1.
u 1898 ., HO Bce OHHM TaK U HE MPUOIU3WIN PelIeHne TpodaeMsl [2].

Crout ormeTuTh, uto B 1907 . BoeHHbIM HHXkeHepoM A. A. KyunmHckum ObLia
npeiokeHa uaes nepecedb KaBkazckuii XpeOeT y3KOKOJICHHOM AIeKTpHUeCKOM JKee3-
HOU noporoit mo KBenamTckoMmy HampaBieHuio. Yke B 1908 r. ObM TIpOM3BEIEHBI
n3bICKaHusA. [IpOeKT CylIECTBEHHO OTIMYAICSA OT APYTMX TEM, YTO IMPEAIOJIaraioch
000iTHCH O€3 MepeBaIbHOTO TOHHENS, TAK KaK OH CITY>KWJI JIUIIH CPEICTBOM CMSATYECHHUS
YKJIOHOB JIJIs1 TAPOBOM TATH.

KyuuHckuii Taxoke BhICTYNaJl MPOTUB «HU3ZKON» TOPOTH, CYUTAS], YTO OMTACHOCTh OT
CHEXXHBIX 3aHOCOB U JIaBUH 3aBHCHUT HE OT BBICOTHI PACIIOJIOKEHUS TIOPOTH, & OT TOIO-
rpadudeckux ycaoBuid. OTHAKO MPOEKT BCTPETHUI MHOXKECTBO MPEISATCTBUI U HEOAHO-
KpaTHO niepepadaThIBaICs.

B nmepuon 1921-1946 rr. 6b110 pa3paboTaHO MHOKECTBO HAIPABIICHUU C pas-
HBIMH TEXHUYECKUMHU XapaKTEPUCTUKAMHU U YCIOBUSAMHU, HO SKOHOMUYECKHUE TIPOOTIEMBI
u HauaBmascs B 1941 r. Benukas OreduecTBeHHAs! BOMHA OTIIOXKUIIM PELIEHUE BOIIPOCa
[TepeBanbHOM XKENE3HOM NOPOTH «HA MOIKY» [ 1, 2].
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K obcyxnennro Bo3Bpamaiuch U B0 BTopoit nmojoBuHe 2000-X IT., mocie mnepe-
roBopoB pykoBoactBa Poccuu u ['py3un. IIpesunenrom Bragumupowm IlytuHbiM naBa-
JIMCh COOTBETCTBYIOIIME MOpydeHus, U MuHtpanc PP paccmarpuBan BO3MOXHOCTb
CTpouTENLCTBA TUHUUA. OAHAKO JaJblIe MPEIBAPUTENBHBIX UCCIACAOBAHUN U HA 3TOT
pa3 JIeJ0 He IBUHYIOCH [3].

OcranoBuMcsi Ha reorpaduueckoM TNojokeHHH, penbede KaBkaza m O60pnoOe
C JlaBUHamu. JIaHHBI PETMOH pacHoNokeH Mexay YUepHbiM U A30BCKUM MOPSIMHU
c 3anana u KacnuiickuM — ¢ BOCTOKa. 3aHUMAET CPABHUTEIHHO HEOOBIIIYIO TUIOIIAIb
okos10 500 ThIC. KB. KM, a 10 aIMUHUCTPAaTUBHOMY JICJICHHUIO pa30uBaeTcs Ha: JlarecTaH,
UYeunto, Anpirero, Marymeruto, Kpacnonapckuit kpaii, CtaBpononbckuii kpaii, Ceep-
Hyto u FOxnyro Oceruro, Adxazuto, Kapauaero-Uepkecuro, Kabapauno-bankapuro,
a taxxe Apmenuto, Aszepoaiixan u ['py3uro [1, 4].

KaBka3 ornmuaercs OGonbmmM pa3zHooOpazwem reorpaduyueckoro anamadTa:
BBICOYAMIIINE TOKPBITHIE JIEAHUKAMU TOPbl CMEHSIOTCS JOJMHAMU U cTersamu. Kim-
MaT — CyOTpONMUYECKHUM U BIKHBIN ¢ UepHOMOPCKOW CTOPOHBI, C BEUHBIMHU CHETAMHU
B BBICOKOT'OPBSX U CyXOM KOHTMHEHTaIbHbIN B [Ipukacnuiickux crersx. Bee ato nenur
peruoH Ha Tpu yactu: CeBepHblii KaBkas, bonbiioi KaBkas u 3akaBkaszbe (puc. 5).

Puc. 5. ®usnueckas kapra KaBkasa

Bonwmoit KaBkas COCTOUT M3 CHCTEMBI TOPHBIX LIETICH M XPeOTOB, TOCTUTAIOIINX
00mbiux BeICOT. OH HAYMHAETCS HEOOIBIIUMHU XOJIMaMH Ha 3ara/ie, MOCTETICHHO MOBbI-
masich K BOCTOKY 710 otMeTok 2500-3000 m. Jlanee 3a KimyXxopckum mepeBajoM U 10
KpecroBoro nepeBana BbicOTa rpeOHs MOBCIOAY IMPEBBIIAET CHETOBYIO JUHUIO, T/E
Y COCPENOTOUYEHBI BCE KPYITHbIC JIEAHUKU [1].
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JIaBUHBI IPEICTABIIAIOT CEPHE3HYIO OIIACHOCTD, C KOTOPOM MPUXOINUTCS CUUTATHCS
B BBICOKOTOPHBIX paiioHax. [Ipu 0oCBOE€HMU TaBUHOOINACHBIX TEPPUTOPUI HAMOOJIBIINE
3aTpyAHEHHUS BbI3bIBAET IPOBEICHUE ITyTEN COOOIIEHHUS 1 UX OecriepeOoiiHas 3KCIuTyara-
usl B 3UMHUM niepuosl. M3-3a 3Toro MHOrue paiionsl KaBkaza MOryT ObITh OTpE3aHbl OT
BHEIIIHETO MHUpa Ha NPOTSHKEHUH HECKOJIBKUX MecsieB. [IoMruMo mepephiBOB B JABHKE-
HUU, JTABUHBI HAHOCSIT 3HAYUTEIIbHbIE MOBPEXIeHUs 3eMisiHoMy nonoTHy u MCCO [1].

Jliss GoppObI € JaBHHAMU H3HAYaJbHO TMPUMEHSUIUCh HPOCTEHIINE CpEeACTBa,
TaKHE KaK YaCTOKOJIbI, JEPEBSHHbBIC IIUTHI U JECOHAcAKACHUS. OQHAKO 3TU METOJBI
oKa3aJnch HeA(EeKTUBHBIMU. B pe3ynbprare nHKeHepbl MPUILIM K BBIBOLY O HEOOXO-
JUMOCTH UCIIOJIB30BaHUS CIIEHUATIBHBIX COOPY>KEHUN HEMOCPEICTBEHHO Ha JKEJIEe3HOU
Jopore: TOHHENEH, Tajepeid, MpoIycKa JaBUH MOl MOCTaMU U JIPYTUX 3alIMTHBIX KOH-
CTPYKLIUH.

Oco0oro BHUMaHUA 3acay’uBaeT onbIT CeBepHOro ckioHa BoeHHo-I py3nHCKoii
JOPOTH, T/I€ IHUPOKOE PACIIPOCTPAHEHUE MOIYUUIIO YCTPOMUCTBO JIABUHOOTOOMHBIX CTe-
HOK (puc. 6) [1].

Puc. 6. Ilpumep 3amutHol ranepen Ha BAMe

3aknyeHue

B 3akmtodueHne xoTenock Obl OTMETHUTh, YTO BOMPOC CTPOUTENbCcTBa KaBkasckoit
NepeBaIbHOMN JKEIEe3HOU JOPOTH IO Ced JAeHb OCTaeTcsl OTKPHIThIM. C ee MoCTpOHKOoil
OTKPBIBAETCSI yTh B HECKOJIBKO MPUrpaHUYHBIX rocynapcts: HOxnyro Oceruto, [py-
3UI0 U1 APMEHHIO, a TAKXKE MOSABIsAETCA BbIxol Ha bivkuuid BocTok. D10 moBieyer 3a
co00i1 CyIlIeCTBEHHOE YBEIMYEHHE TOBAPOOOOPOTA MEXKAY CTpAaHAMU M POCT IKOHO-
MHUKH PETUOHA B LIEJIOM.
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Summary

Purpose: To analyse the impact of environmental and climatic factors on the construction and operation
of the railway. The objective of the project was to facilitate the development of new territories and to
establish connections between settlements and industrial centres. The Russian Federation, formerly
the USSR, is characterized by a diverse array of geographic and climatic regions, which posed challenges
to the construction project. This article will examine how the landscape and terrain conditions prevented
the creation of an engineering structure capable of uniting regions and peoples, using the example of the
Caucasian Mountain Railway. Methods: The research used a historical and analytical method to study archival
materials and documentation on the railway construction, cartographic analysis to assess the relief and natural
conditions of the region, a comparative method to compare different construction sites, and a systematic
approach to analyzing the interaction of natural factors and engineering solutions. Results: The analysis has
demonstrated that the primary impediments encountered during the construction phase were attributed
to the challenging topography, characterized by mountainous terrain with significant variations in altitude
and precipitous slopes. Climatic factors, including heavy precipitation, avalanches and landslides, as well
as geological conditions, such as unstable soils and rocky terrain, have also been identified as contributing
factors. Natural barriers, such as mountain rivers, gorges and glaciers, have been noted as a hindrance to
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progress. In addition, the analysis has highlighted the absence of adequate technical equipment and the
inadequacy of the mechanisms employed during that period. Furthermore, historical events that affected
the region have been identified as a contributing factor, as has the absence of a unified approach to problem
solving. Practical significance: This study demonstrates how geographic conditions can significantly affect
the implementation of large infrastructure projects and highlights the need for a thorough study of the area
before commencing construction.

Keywords: Mountains, Caucasian pass railway, artificial structures, avalanches.
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