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AHHOTaAIUSA

Boiina mox 3emuieii — He Takas yk (paHTACTHKA: TONOOHbIN
cnoco0 BefeHrs OOEBBIX HEWCTBHH (ITOA3EMHO-MUHHBIN), KakK C
UCTIONIb30BAaHUEM B3PBIBUATHIX BEINECTB, TaK U O€3 OHBIX IIHPOKO
W3BECTEH yXke, M0 KpailHel Mepe, TeicsdeneTvs. Jliomu yxe IaBHO
BOIOIOT 101 3eMJield. « MHHBI», TO €CTh TIOI3EMHBIE XOMbI, TPUMEHSLITN
B OuOeiickue BpeMeHa, B TOM YHCie JUTsl OOpYIIeHHUs] KPEOCTHBIX
creH. [lopoxoBylo MMHY MNEpBBIMU NpUMEHWIM Typku B 1453
rony mipu ocane Koncrantmnomons. VM B mocnenyloriee Bpemst
TMO/I3eMHO-MUHHAsI BOMHA IIIMPOKO MPUMEHSIIACh Pa3HBIMU CTPAHAMHU.
B aaTHYHOCTH ¥ CpeTHEBEKOBbE MTOAKOM SIBJISLICS OJTHAM M3 OCHOBHBIX
crnoco6oB ocansl. A B [lepBylo MEPOBYIO «TpaHIIEWHYI0» TIOI3EMHAs



BOWHA BeJlach C HEBUJAHHBIM JO0CEJIE Pa3sMaXxoM M OXECTOUEHUEM.
IlonHuManuce Ha BO3/yX HE TOJBKO OT/IESbHBIE YKpEIUIeHHs, HO U
Hesble y9acTku (pponTa! M mo3xe MUHHOE OpykHe MPUMEHSIOCh, U
MHOTJa BECbMa IIUPOKO, HAIIPUMED.

B 31Ol KHHMre MBI paccKaxkeMm O HauOonee SIPKUX SMU307ax
3a0BITHIX MOI3eMHBIX O0eB [lepBoit MUpPOBOIA.

B ¢popmame PDF A4 coxparnern uzoamenvckuii makent.



Conep:kanue

IIpenyBegomienue OoT aBTopa
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Kparkas npenpicTopusi BOWHBI 1OJ1 3eMJIei
HauayipHble OCHOBaHMSI OJ3EMHON OOPHOBI
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Anekcen ApaaiesB
Beuunkasa nonzeMHas
BOMHA: NMOJA3€MHO-
MHUHHAA BOWHA O
noassMu IlepBon mupoBon

Tasuwum condamam Beaukoti eotitbl nocesuaemcs
Ima KHuza



IIpeayBegomMiieHre OT aBTOPA
TaitHast BOMIHA «THUXO0H CaNom»

Hcemopusi npedxos 6cezoa niobonvimua 0nst mozo,
KMo 0OCMOUH UMEMb 0IeUecmao.
H. M. Kapam3un

STOT pacckas o JIOSX, KOTOPbIX HUKTO HE Ha3blBaJl FeposSIMU
JIMIIIIb TIOTOMY, UTO MX TSKEJIBI M OTIACHBIN TPY/T ObLT CKPBIT TOJ-
e 3emau. OHU PUCKOBAJIM JKU3HBIO, HO 3a4acTyl0 UX padora
npornajaa BIyCTYIO, a CJIaBa U Harpa/ibl OOXOIUJIA CTOPOHOM.

o IlepBort MUPOBOM BOMHBI MHKEHEPHBIE BOMCKA CYUTAIIUCH
BCIIOMOTaTe/IbHBIMHU, a [JIaBHBIMHM POJIaMH BOKCK ObLIM MEX0Ta,
apTiuUiepusi M KaBasiepus. Bo Bcex apmMusix MOOMIM30BaHHbIE
KOpITyca MIMeNM CarepHbIid 0aTayibOH, BKIOUaBIMiA 3—4 camnep-
HBIE POTHI, U3 pacyeTa Mo OIHOU POTe Ha IMBU3UIO, U 1—2 pOTHI B
pe3epBe Kopiyca. DTa HOpMa carlepHbIX 4acTell B KOpITyce MpH-
3HaBaJIaCh Iepeji BOWHOU BITOJIHE JIOCTATOYHOU IS MaHEBPEH-
HBIX JIEWICTBUM, K KOTOPbIM T'OTOBWJIKCH Bce apMuu. Bee carep-
Hble paOOTHI PON3BOWIIMCH BPYYHYIO, OCHOBHBIMY HHCTPYMEH-
TaMU SIBJISUTUCH JIoMaTa, KUpKa, Tornop. OTHOIIEHUe K carepam,
Jia ¥ BOOOIIe K MHKEHEPHOU MOATOTOBKE, OBLIO HECKOJIBKO TIpe-
HeOpexuTesbHoe. KoHeYHO, 0TUacTu CBOIO pojib TYT Chirpaja u
M3BECTHAsl Bpax/Ja MEXIy poiaMH BOWCK, U HEIOHMMAaHUE POJv
VHKEHEPHBIX BOWCK B COBPEMEHHOM BoliHe: «Mbl ujiem B 60¥, a



9TU pedsTa, KpoMe MUJIbI, TOMOpa U JIONAThI, OOJbIIIE HUYEM He
3aHUMAIOTCS> . . .

oo JUJIA YUHAIETOCA MHXKECHEPCTBY IOHOIIECTBA

[To TpyAHOOOBACHUMBIM MPUYMHAM OOOPOHHOE CTPOMUTEIb-
CTBO OKa3aJIOCh B CTOPOHE OT BHUMAaHM NONYJIAPU3aTOPOB BO-
€HHOW TEXHUKH. DTO MPOCTO MOPA3UTEIBHO, T. K. 3aTpaThl (pu-
HAHCOBBIX ¥ MaTE€PUAJIbHBIX PECYPCOB Ha JOITOBPEMEHHYIO (Op-
TU(UKAIMIO TTOUCTUHE KOJIOCCAJIbHBI M COCTABJIAIOT KPYITHYIO
4acTb 0OOPOHHOTO OlokeTa MHOrux crpad. Ilouemy-to hop-
TU(UKALMUA B LIEJIOM U MOJ3EMHO-MUHHOMY 3014ECTBY B 4acT-
HOCTU HE BE3eT B MNOMYJSPHOHN JIUTEpPAType, U O HEM IUIIYT
PEIKO, YacTO MPOXO/si MUMO «CIIElMaIbHONH BOEHHO-CTPOUTEb-
HOI1» TeMBl, 0Opalliasi BHUMaHUE TOJIBKO Ha Te BUJIbI OPYKHUsl, KO-
TOpBIE 3pMMO M MacCOBO MPUCYTCTBYIOT Ha NoJie 0051, ¥ UX JeH-
cTBUE 3(PEKTHO YUCTO BHEIIHE, TPAJAULIMOHHO OCBEIIAs JIMIIb
CTpEeJIKOBOE, OPOHETAHKOBOE, ABUAIIMOHHOE U B MEHBIIIEH CTere-
HU MOPCKOE Opy:kue. B pe3ysbrare y HEMCKYILEHHOrO YnTaTes
YacTO CKJIAJbIBAETCSl BECbMA HEaJeKBaTHAs U MpEBpaTHas Kap-
TUHA O POJIM U MECTE TOrO UM MHOTO BUJA BOOPYKEHUS UK BO-
€HHOU TEXHUKHU.

BoeHHble U rpaxJaHCKUe UCTOPUKU He OalyloT CBOMM BHHU-
MaHHEM WHKEHEepHble BOicKa. OueHb 4acTo B MOAPOOHEHIINX
OIKACAHMAX BOMH, CPA)KEHUU, IITYPMOB U OCaJi Kpenocreu, pop-
CHPOBaHUI1 peK, OMTB BCE YCUIIUSI CallepoB, BECh UX IOT, KPOBb U



MO30JI1 yIOCTAaUBAIOTCSI KPATKOTO 3aMeyvaHus1 Bpojie: «bobliyio
POJIb B JOCTHKEHUHU YCTIEXa B ... CHITPAJIM camnepsl. ..». JlefdcTBU-
TeJIbHAs POJIb CallepoOB B JOCTHKEHHUHU ITOOE/Ibl OOBIYHO HE pelia-
101251, HO BECbMa 3HAYMTENbHASL U HEPEJKO J1a’Ke OYE€Hb 3HAUU-
TeJIbHAS.

W coBceMm I10X0 OOCTOUT JIEJIO C OCBEIeHHEM UCTOPUU TIOJI-
3eMHO-MUHHOUM OOpbObl. Kak HM Oorara BoeHHasl JMTepaTypa
Pa3IMYHBIMU CMIEIUATLHBIMU yUYeOHUKAMU 1 HACTABJIEHUSIMU T1O
MOA3EMHO-MUHHOMY JIeJTy U MUHHOW BOWHE, B HEW HE MMEET-
CS1 HM OJJHOTO CTEIUAJIBHOTO TPy/ia, KOTOPBIA OBl OCBEIAT UC-
TOPHIO MTOA3EMHOM MUHHOW BOMHBI. CaMylo NO3/IHIOI0 KHUTY Ha
3Ty TeMy, KOTOPYIO YIaJloch OOHApyXuTb aBTOpYy — 3T0 «Kpat-
KHUI OYepK UCTOPUU MOA3EMHON MMHHOM BOWHbBI» B. B. fIkoBie-
Ba, U3JaHHYI0 B 1938 rony, a no3xe — TMIIKHA. .. [la ¥ 3Ta KHUra
— He NIONyJISIpHOE U3JaHue, a yyeOHoe ocoOue 171 ciiylaresiei
Boenno-unxenepnoit akagemuu PKKA um. B. B. KyiiOsbiiiesa,
BBIITYILIEHHOE OTPAHUYEHHBIM TUPAKOM BCETO OKOJIO 2 THIC. IK-
3eMIUISIPOB ¥ 00beMoM Bcero 64 crp. OnHako u B 3ToM «Ouep-
Ke» Jlake HanboJee sipKkue MOMEHTHI, Kak, Harpumep, ocana Ka-
3aHU WM MUHHas BoiiHa noj CeBacTorioneM, U3JIoKeHsl Oosee
4yeM KpaTko. Pa3BuTue ke moi3eMHOro MUHHOTO Jiefia U O0eBbie
MPUMEPbl MUHHBIX BOMH XX BEKa B 3TOM TPYyAE OTCYTCTBYIOT.
Bo Bcen umeroiencs: ceraibHON OTeUYEeCTBEHHOW JIMTepaType
6osee ogpoOHO ocBeleHsl Jiuiib CeBactonons u [TopT-ApTyp.

OjiHa U3 MPUYMH TAKOTO NpeHeOpekKeHNs K UCTOPUH TIOI3eM-
HO-MUHHOTO JIeJia 3aKJII0YaeTcsl B 0OIeM HEe3HaHWH 3TOTO Jie-



Jla ¥l HeBepHHu B ero Oymyiee. MHOrue crelaimcTbl COMHEBA-
JIVCh B IPUMEHEHUH MUH B OyTIyIMX OOEBBIX JIEHCTBUSIX, WU, B
Jy4llleM ciIyvae, Mpearnosaraii uX BecbMa OrpaHUYEHHOE 3Ha-
YyeHue U puMeHeHune. Mexay TeM nepsas ke BoiiHa XX croJie-
TUSI BOCCTAHOBWJIA 3HAYEHWE MUH U MO Kpenoctbio [lopt-Ap-
TYyp, 4 Ha noj1AX Manpwxypuu. Ho k MruHaM poaoskaau OTHO-
CUTbCSl CKENITUYECKM U OTPULIATh UX 3HaueHue, rnoka Benukas
eBporeiickas BoiiHa 1914—1918 rr. He nokaszana, 4To U IpU HO-
BEHMIIIMX MOIIHBIX CPEACTBAX PAa3PYyLLEHUsI MUHbI HAXOAAT MPU-
MEHEHUE C TOM JIMIIb Pa3HULIEH, YTO OHM MOSBIISIOTCS HE IMOJ
KPEIOCTSIMU, a Ha O3UIIMOHHBIX (ppoHTax. Y mpumeHsThes cTa-
JIM C HEBUJIAHHBIM JIOCEJIE pa3MaxoM U 0KECTOUEHHEM !

B TIlepBoii MupoBOW BOWHE MAacCCHPOBAHHOE HACTYILJICHHE
O3HA4aJI0 OrPOMHBIE NIOTEPU: NIEXOTA 11IJIa B aTAKy HA ITYJIEMETHI,
KOTOPBIE BBIKAIIIMBAJIM HACTYMAIOIIMX LIEJBIMU MOJIKaMu. Booio-
1I1€ CTOPOHBI IOCTOSIHHO MCKAJIM HOBBIE CPEJICTBA [J1s1 POPBIBA
000pOHBI MPOTUBHKKA. He Bce yXHIIpeHus: BOGHHBIX TOTYYUIN
OZIMHAKOBOE OCBElIEeHNEe B yUeOHMKAX: CIyyad MepBOro mpuMe-
HeHus1 xummuueckoro opyxust (Mmp, 1915 r.) u tankoB (6uTBa
Ha Comme, 1916 r.) u3BecTHbI Kyna OoJblile, YeM MOJIBUTHY care-
POB, 3apbIBABIIMXCS HA IECATKU METPOB MOJL 3€MJII0, COOPYKaB-
IIMX JUIMHHBIE TOHHEH O] BpaXeCKUMU (hopTU(UKALIUSIMU U
3aKJIaIbIBABIIMX TOJ] HUX TOHHBI B3pbIBUATKU. Pekopn rimyOuH-
HOW BOWHBI — BKJIaJl OPUTAHCKUX caniepoB B MeCcCHHCKYI0 OUTBY
(1917 r.): 6onee roga peiThs, 21 TOHHENb, 455 TOHH B3PHIBYATHIX
BeIecTB, OKOJIO 10 ThicsT yOUTHIX HemueB. [ yOnHHbIE canepsl



(o GosbIlel YacTy MPU3BaHHBIE B apMUI0 MPOpeCcCHOHaTbHBIE
MIaxTephl) OTMETWIMCh M B OutBe Ha Comme. B okpecTHOCTSIX
nepesHu JIs Byacens 00 MX MOAPBHIBHOM AESITEIbHOCTH HATTIOMMU-
HAIOT KpaTepbl, CAMbI KPYIHBIA U3 KOTOPBIX, JIoxHarap, qoctu-
raet 21 m B ryouny u 82 — B mmpuHy. [ MraHTCKue mpoBasibl
Jloxnarap u Y Sap Boznukiu 1 wionst 1916 rona, korna nepes-
Hsl, Yepes3 KOTOPYIo JIMHUS (PpOHTA MPpOoXoauIa ¢ ceHTs0ps 1914-
ro, OKa3ajach Ha HaIlPaBJIEHUH IJIABHOTO yapa OpuTaHIIeB, Mep-
BbIM [IEJIOM YHUUTOKUBIIMX F'€pMAHCKUE YKperuieHusl. B3pbIBbl
MEHBIIIEro Macirada MpOUCXOIVIIN B TEUSHHE MOTyTOpa MPeIbl-
JYIIMX JIeT: KaKAas U3 CTOPOH CTapaiach Mog0oOpaThCs K yKper-
JIEHUsIM JIPYrOil CHU3Y, a Takke OOHAPYXUTb U OOPYIIUThH Uy-
*wue ToHHe M. [To3eMHbIe XO/Ibl «HBIPSUTH» Ha TIyouHy 110 30 M;
B OJJHOM CJIyuyae MPOTUBHUKOB PA3JIEsUIo JIMIIIb MOJATOpa METpa
TIOPOJIBL.

Kak Hu cTpanHo, [lepBas MupoBas («uMIepruaaIucTuyeckas»)
BOWHA JIJIsI cOBpeMeHHOW Poccum ocraeTcsi BO MHOTOM «Teppa
VHKOTHUTa». A nocne [lepoit MUpPOBOM O MHHAX CHOBA CTaJIN
3a0biBaTh. Ho yxe Bo Bropyio MUPOBYI0 MUHHOE UCKYCCTBO CHO-
Ba IIPUMEHSIOCh, XOTh U B OTPAaHUYEHHOM KonuuecTse. Heoxu-
JAHHBIN BCILJIECK MTOJ36MHO-MHUHHOUN BOMHBI ITPOM3OIIIEI YIKe TO-
cie Bropout muposon — B Kopee u Bo BreTHame, a mozxe — B
Adranucrane. B qaHHOW KHMTe ciejlaHa TIOMbITKA J1aTh OOIIYI0
KapTUHY KPAaTKOW MCTOPUM Pa3BUTHSI MOJ3EMHO-MUHHOW OOpb-
Obl, TIPUBE/IICH K 0KECTOYEHHOU OOphOe «IOI3EMHBIX IbSIBO-
JI0B» nofL noJisiMu [lepBort MUpOBOU, a Takke CAeJIaTh HECKOJIb-



KO MPOTHO30B Ha Oy/yIree.

Bo3HMKaeT ecTecTBEHHbI BOIPOC: €C/Y MOA3EMHO-MHUHHAS
BoiiHa B [lepByi0 MUPOBYIO MMesa Takue OOJbIINE MAcCIITaObl,
no4yeMy O Hell CerofHs MPakTUYeCK HUYEro Hem3BecTHO? DTo
MIPOM3OIILIO TIO0 TPEM MPUIUHAM.

Bo-nepBbiX, MOA3EMHO-MUHHBIE JIEUCTBUSI BO BPeMsI BOMHbBI
SIBJISUTUCh OJHOM U3 HamboJiee CTPOro OXPaHSEMbIX BOEHHBIX
TaiiH. Kak npaBusio, 0 Tom, 4TO Ha JIaHHOM y4YacTke (ppoHTa Be-
IyTcst paGOTBI TIO MTPOKJIAIKE MUHHBIX raJiepeil, He 3HaJI HU COJI-
Jatel, HU opUIIEpbl CBOMX k€ BOWCK. Benpb eciv K MpOTUBHU-
Ky MpocayrBajiach MH(POpPMAIKs O MHUHHBIX padOTax, 3TO MOT-
JIO TIPUBECTH K TOMY, YTO MHOTOMECSIYHBIA OMACHEWIINNA U Tsi-
JKEJIEHIIUH TPYJ COTEH carlepoB OKa3bIBaJICs OECIIONE3HBIM 1 BCE
TPYAbI T HACMAPKY.

Bo-BTOpBIX, MUHHBIE PA0OTHl — 3TO MHOTOMECSYHBIA MOHO-
TOHHBIT OMTHOOOPA3HBIN TPY/L, JTUIICHHBIN BCAKON BHEIITHEN Kpa-
CHBOCTH. 371eCh HET FepPONYECKUX TMOJBUTOB IEXOThI, BUXPS KOH-
HOW aTaku, OIJTYIIAIOIIEr0 «OrHEHHOTO IITOpMa» apTorHs, 3¢-
(bexTHOI rrbOeM OTBAXHBIX MWIOTOB. HUvero He BUIHO, U M-
catb He 0 yeM. [IpocTo coTHM OOMIIOB OUEHb JI0JITO YIIOPHO POIOT
semuno. [IpudeM camoii 1ol padoThl He BUIHO. Jlaxke TOIKOM
paccMOTpeTh HUYEro HeBo3MOkHO. Konorares conaTbl-3emJie-
KOIIBI T/Ie-TO TaM, BHU3Y, B Y3KUX, TEMHBIX, JYIITHBIX TYHHEJISIX, a
3a4eM U1 noueMy — HeroHATHO. OObIuHeas 3emMiisiHass padboTa.
JpamMaTHIHOCTh 1 O€3KaIOCTHOCTh 3TON OOPLOBI ObLJIa MOHATHA
OuYeHb HEeMHOTUM. Besib 1 caMu OOMIIBI 3THX CpaXeHUN OOBIYHO



HE UMeJT BOBMOKHOCTH OIIEHUTDb Pe3yJIbTaThl CBOer 00eBOi pa-
60ts1. [ToaTOMY 3TH pabOTHI HE MONTB30BAIMCH BHUMAHUEM XKYp-
HAJIMCTOB. DTU CTPaHUIIbI BeTnKOl BOMHBI TaK U OCTAJTUCh HU-
KeM He ONMCAHHBIMU U He 3aMEYEHHbBIMHA B BOEHHON UCTOPHH.

B-TpeThux, ropa TSKKHX TPYIOB YacTO POXKIasia MBIIIb pe-
3ynbTaTtoB. OCOOEHHO, €CJTU KOHTPMUHHBIE eVCTBUSI IIPOTUBHHM-
Ka OKa3bIBAINCH YCTIEITHBIMU. TO ecTh MUHHAS BOMHA, KOTOpast
BeJIach C TaKMM OKECTOUYEHMEM, YacTO He ONpaB/piBaja BO3ja-
TaBIIMXCS HA Hee HAIeK/l M He TIPUHOCKIIA OKUIAEMbBIX Pe3yJib-
TaTOB.

Bot BMecTe 3T Tpy PUYMHBI U TIPUBEJIH K TOMY, YTO BOWHA
OJ1 3eEMJIEM OKa3ajach 3a0BITON M HUKEM HE BOCIIETON. B 310N
KHHTE MBI TIONBITAEMCsI paccKa3aTh O SIPKHMX SMM30JaX 3a0BITHIX
nonzemMHbIx OoeB [lepBoii MEPOBOM.

KcraTu, He Bce 3HAOT, YTO 3HAMEHUTHIA AHTJIMIACKUN ITHCa-
tenab Penpsapn Kurumanr, cozpatens OeccMepTHOro «Mayrim,
B [IEPBYIO Oovepe/b ObLT OPUIIEPOM aHTITUHCKUX KOJOHUATBHBIX
BOMCK, 3aBoeBaresieM Adpuku, a uMeHHO oduiiepoM Koposies-
CKOTO WH)XEHEepHOTro KOpIyca, T. €. BOMCKOBbIM carepoM. OH
BOCIIeJT MH)KEHEPHbIe BOKCKa, HarvcaB TMMH «KoposeBckue ca-
TIephD».



BBenenune
BoitHa KpoTOB

Huorcernepnvt 3en0 nompebhvl cymo npu amake uiu
000pOHe KaK08a Mecma, U HAOAEHCUN MAKOBbIX UMENb,
KOMOpbl He MOKMO (POPMUPUKAUUIO OCHOBAMENLHO
pasymeau u 8 MOM Yxce CAYNCUAU, HO U UMOO
MYJICECBEHHbL  ObLAU, NO Hedce Celi UUH  UHBIX
ONACHOCMU NOOBEPIHCEH eClb.

Hmnepamop Ilemp Beaukuii

B coBpeMeHHOM BOEHHO-MOPCKOM (JIOTE yike JIaBHO YCTOsI-
JIOCh MOHATUE chepuyecKkoil 0OOPOHBI — OT BO3AYILIHOIO, Hajl-
BOJIHOTO M MOABOJHOTO NMpoTUBHUKA. Ha cyrie obopona Tpaau-
IIMOHHO ObLTa CHavYaJIa JIMIIIb TUIOCKOCTHOM, a 3aTeM Momycdepu-
YECKOI — OT BO3YIIIHO-KOCMUYECKOTO ¥ Ha3eMHOT'O MPOTUBHU-
Ka. A Kak ke MPOTUBHUK MOI3EMHBIN?

Boiina nop 3emuieli — He Takast yk (DaHTaCTUKA, KaK Ha MEPBbII
B3IUIAL KAXETCH: MOLOOHBIN cIoc00 BeaeHUs OOEBBIX JIEHCTBUI
(MOA3eMHO-MHMHHBIN), KaK C KUCMOIb30BAHUEM B3PbIBYATHIX Be-
IIECTB (JBIMHOTIO MOPOXa, TPOTUJIA U MPOY.), TaK U Oe3 OHBbIX,
IIMPOKO U3BECTEH, 110 KpallHEW Mepe, yxke Thicauenetus. Jloan
y’Ke JABHO BOIOIOT IMOJ 3eMJiel. Takre BOMHBI U3BECTHBI C Y-
OOKOW JPEBHOCTHU MPH OCajle YK PEIUIEHHbIX TOpooB. Briepsble k
HeMy NpuOeriu, BUANMO, elle B JOUCTOPUUYECKYIO 3MOXY. «Mu-
HbI», T. €. TIOJ3eMHbIEe XOJIbl, IPUMEHSUIN B OMOIENCKIe Bpeme-



Ha KaK JIIsl IPOHUKHOBEHU I BOBHYTPb KPENOCTH, TaK U ISl 00-
PYLIEHHSI KPEMOCTHBIX CTeH. [IopoXOBY10 MMHY NEpPBbIMU MpPHU-
MeHUIM Typku B 1453 rony nipu ocage Koncrantunonosns. U B
NoCJIeAyIoLee Tobl MOA3EMHO-MUHHAS BOMHA IIMPOKO MTPUMe-
HsUJIaCh apMUSIMU pa3HbIX cTpaH. B antnuHocTH 1 CpeHeBeKo-
BbE ITOJIKOIT SIBJISLJICSI OMTHUM U3 OCHOBHBIX CITIOCOOOB OCaJIbl. DTOT
BUJI OOCBBIX JICHCTBUI BOMCK OCOOEHHO OBLT PacIpOCTpPaHEH B
XVIII — Hauane XX Beka, KOTOPbIE BEJIUCh MTOI3EMHO-MUHHBIM
CIocoO0OM TpU 0cajie U 0OOPOHE KPEnocTel, TOPOIoB M YKper-
JICHHBIX MYHKTOB. B MOJIEBBIX YCJIOBUSIX MHWHHAs BOMHA CTaja
MIPUMEHSATHCS CO BTOPOM MoyIoBUHBI XIX Beka, OIHAaKO B HE3HA-
YUTEJbHBIX pa3Mepax.

YMeCTHO HAIIOMHUTh, UTO MOA3EMHO-MUHHON BOWHE B IPO-
IUIbIE BEKA YIEJISUIM caMOe MPUCTalibHOE BHUMaHKe. Jloctarou-
HO CKa3aTb, 4TO B Poccum ofHOM M3 caMbIX MEPBBIX MHKEHEPHBIX
yacteit apmuu [letpa Benvkoro Obuia Kak pa3 MUHEpHas poTa, O
KOTOPOH B IOKyMEHTax Mbl HaxoauM ynomuHanue ¢ 1702 ropa.
U kak pa3 nog3zeMHbIM MOPoXoBbM MUHaM MBaH ["po3HBIi 00s1-
3aH ycniexy B3satus Kazanu. Ipu ocane CeBacronons B XIX Beke
aHII0-(PPAHKO-TYPELIKUM IKCHEIUIIMOHHBIM KOPITYyCOM MPOTH-
BOOOPCTBO CTOPOH IO OOJIBITIE TIO/ 3eMJICH, YeM Ha €€ MOBEepX-
HOCTH (IIPUYEM C 3aMETHBIM NIEPEBECOM PYCCKOrO opyxHs). Bo
BpeMsi KpbiMckoit BoviHbl 1854—1856 rogoB mnocie psijia Tsaxe-
JIBIX HeyJay Npu HMITypMe ropona B ceHTss0pe 1854 ropa aHrim-
yaHe U (ppaHIy3bl IOBEJIM MOCTENIEHHYIO aTaKky KpernocTH, Moj-
BOJISI BCe OJTMKe K TOpOJIy Napaijieid TPAHIIeH, U CTaJIu TIOBO-



JWTh MHMHBI TIOZI pycCKUe 0acTHOHBI. Pycckue ke rmoBeu aKTHB-
HYIO ¥ YCIIEITHYI0 KOHTPMUHHYIO O0pbOY, OTOIBUHYB TEM CaMbIM
naJieHue KPerocTu Ha MHOTO MECSIIEB.

AmepukaHCKHid UCTOPUK YWibsaiM CHEK cOoOoOINaeT, 4To TyH-
HEJIbHBIE MUHBI TIPUMEHSUTUCh «condamamu zerepana I pan-
ma 6 Amepuxanckoii zpaxcoarckoti oiine (1861-1865 200v1)
(Vicksburg u Petersburg), Pyccko-Anonckoii eotine (Ilopm-Ap-
myp 1904—1905 200v1), Ilepsoii mupoeoii eoiine (3anaonwlil
¢pporm u Umanvsanckuii pponm), Bmopoui mupoeoii eovire (Co-
eemckuii oporm) u 6 eolire 3a pparuysckuti Mnookumaii (/Joen
bven ®@y). Coscem HedasHo nepyariybl UCNONBLIOBANU MYHHENb-
Hble MUHbL, UmMoObl 0C80000UMb 3ANONCHUKOB, YOEPHCUBACMBIX
meppopucmamu 8 SNOHcKom nocoavbcmee 8 Jlume. Ceseptvie Ko-
Peliypl MO2Yym UCNONBL308AMb UX 8 OYOYUeM — HEKOMOopble U3 UX
myHHenell OblAU OOHAPYIHCEHBL NOO OEMUNUMAPUZOBAHHOU 30HOTL
(DMZ) u nooo3zpesaemcsi, umo ux o6onvie».

Becpma akTMBHO MOA3eMHO-MUHHASI BOWHA BeJlach MPU Oca-
ne sanoHuamu [lopr-Aprypa. A B IlepByio MUPOBYIO «TpaHIIEN-
HYIO» BOWHY IMOJ3€MHasi BOWHA BeJjlach C HEBUAAHHBIM JOCENE
pazmaxoM. OcoOGeHHO OOJBITION pa3Max MUHHbBIE BOWHBI IOy M-
M Ha 3anagHom ¢poHTe, Bo Ppanimu. [lonHumanuch Ha BO3-
JIyX HE TOJBKO OTAEbHBbIE YKPEIUICHHUsI, HO U LeJble YYaCTKU
(pponta! 1 nosxe, B0 Bropyio MuUpoBYy10, MUHHOE OpYKHE MTPU-
MEHSUIOCh, XOTSI U HEYacTo, HO MHOrAa BechMa ycrenHo. C Ha-
el CTOPOHBI ObUIM CTy4au YCIIEITHOTO NMPUMEHEHUsS] MUHHBIX
rajiepeit 17151 B3pbIBa YKPEIJICHU TPOTUBHUKA.



[Tocne Bropoit MupoBo#i o3eMHO-MUHHAS BOWHA PUMEH SI-
JIaCh JIOBOJIBHO IIMPOKO B BOEHHBIX KOH()JIMKTAX, B OCHOBHOM Ha
OMEepaTUBHO-TAKTUYECKOM ypoBHEe — B Kopelckoil 1 BreTHam-
CKOW BOMHaX. MOXHO CUUTaTh, YTO BEK TYHHEJIbHBIX MUH 3aKOH-
ywics K 1905 roay, XoTs, noxkanyi, OOUH U3 OCIEAHUX CITy4aeB
MPUMEHEHHS] TYHHEJbHOI MUHBI KUMEJT MECTO MOJIBeKa CIyCTs, a
umeHHo 6 mas 1954 ropaa, korma B xozie 6oeB 3a JIbeH-bbeH- Dy
BbETHAMIIBI MTOIBEJIM MUHHYIO Tajiepelo 1moj| (ppaHIly3cKyo 000-
POHUTENBHYIO TIO3ULIMI0 DiMaH-2 ¥ B 23 yaca B30pBaJIM B HEW
OKOJIO TOTyTOpa TOHH TpoTwia. OMOPHBIN MyHKT ObLT YHUYTO-
xkeH. Tak HacTynw (pyuHaI 9TOro BUAa MUHHOTO Opyxus. [1pu-
MEHEHUE TYHHEJIbHbIX MUH [103[JHE€ HOCUT SMU30AUYECKUN, Pa-
30BBIN XapakTep.

Ho B Oymymiem BIojHE BO3MOXHA M CTpaTeruyecKast TMoji-
3eMHO-siiepHas BouHa... VI XOTs B Mupe B JaHHBIII MOMEHT U
YCTAHOBWICSI XPYNIKUI NApUTET SAEPHBIX BOOPYKEHUW, CUJ U
CPEACTB UX JAOCTABKU, BIIOJTHE OUEBUHO, UTO MOSIBIIEHNE HOBOM
TeXHHUKH CIIOCOOHO PavKaIbHO HAPYIIUTh 3TOT OamaHc. Kakue
TOJILKO HEe N300pETeHbI CIIOCOObI HAHECEHU ST SIIEPHOTO y1apa o
TEpPPUTOPUM ITPOTUBHUKA: C BO3/1yXa U U3 KOCMOCA, C BOJIbl U U3-
MO/, BOABI, C 3eMJIU U — U3-110[ 3eMJu. CeroqHs rjaBHbIM Cpejl-
CTBOM JIOCTaBKU SIIEPHOTO OPY:KHUsI K LENU SIBJISIOTCS PAKETh
u camoJsietbl. Kak BcriomorarenbHOe CpeACcTBO pacCMaTpPUBAETCS
JVBEPCUOHHBIN CMOCO0 JI0CTABKU U pa3MelIeHus SAEPHbIX MU-
HU-3aPSI/I0B — MIPECIOBYTHIE SIIEPHBIE PAHILIbl U ATOMHbIE MUHBI.
OnHaKo ecTh U APyTrue pa3HoOOpa3HbIe BAPUAHTHI TIOCTABKH 0O-



e3apsia K nenu. CymiectByeT u Oosiee 9K30TUYECKU BapUaHT
niepeMenieHust OOEBOro 3apsijia B CTOPOHY MPOTUBHHUKA — XOTS
Y C MaJIO CKOPOCTHIO, HO 3aTO B CpeJie, T/ie ero TPYAHO 3auK-
CUpOBaTh, & 3HAYUT, U MPUHATH KOHTpMEPHL. Peub uuer o crpa-
TErMYECKOU MOJ3eMHO-MUHHOM SiZIepHOM BOMHE. BrioHe peastb-
HO CO3/IaHME aBTOHOMHOTO arrapara Jisi CKPbITHOU MPOKJIAAKU
CBEPX/IJTMHHOTO TyHHEJNS (K 4eMy, COOCTBEHHO, U CBOJUTCSI BCS
9Ta npoodsiemMa) [isl TAHOW TOCTaBKM TEPMOSIIEPHOro Ooernpu-
raca Ha (TouHee, 1oj1) TEPPUTOPUIO TPOTUBHUKA.

B nHamie Bpemsi MOHSATHSL MUHBI 1 MUHHAS1 BOWHA CBEJEHBI K
MIPUMEHEHUIO 3apsIOB B3PHIBYATKH CO CPEICTBAMU B3PHIBAHUSI.
CerogHsl NpakTUYECKU HET MHBIX IOHMMaHWI CaMOro TepMHUHA
«MWHHasl BorHa». A 3ps. HeoOxomumo HEMHOTo BHIATH 3a paM-
KM Takoro MOHUMAaHWS MUH U MUHHOW BOWHBL. Bellb B3pBIBBI
B MO/I3¢MHO-MUHHOM BOWHE COBCeM HeoOs3atebHbl. OTKpoiTe
AHIJIO-PYCCKUM CJIOBApb U HAUAMTE CI0BO «the mine». I nepBbIi
K€ BapUaHT MepeBoJa ITOroO ClIoBa OyJeT «ImaxTa». B apyrux
KOHTEKCTaX 3TO CJIOBO MEPEBOAUTCS KaK «UCTOYHUK», «MECTO-
poxaeHue». 1 mpuaercss oOpaTuThCs K aHIJIO-PYCCKOMY CJIOBa-
PIO BOEHHBIX TEPMUHOB, UTOObI HAKOHEI! YBU/IETh TIEPEBOJ «MHU-
Ha». B oTmaseHHOM e MpOIUIOM B MOHATHE MUHHOW BOWHBI
BKJIAIbIBJIA CMBICI KaK pa3 ¥ MOYTU UCKITIOUUTEIbHO KaK MOj-
3eMHBbIE JIEVICTBUA.



Kparkas npeapicropus
BOWHBLI IO 3eMJIel

HavajabHbIEe OCHOBAHUSA
MOJA3e€MHOI 00pPbObI

Tak kak ¢popTuduKamsa 1 MUHHO-TIOAPBIBHOE JIENIO — BECbMa
crierpuyHast 001acTh BOGHHON TEXHUKH, TO CHaYaIa TOSICHUM
HECKOJIbKO TEPMUHOB.

MunHnas (moa3eMHO-MHHHAsI) BOITHA — OOeBbIe JEHCTBUS
MIPOTUBHUKOB, KOT/IA NP HEBO3MOXKHOCTH YHUUTOXKUTH apTHII-
Jiepyrell YKperuieHUs! Ipyroi CTOpOHbI MPUOETaloT K YCTPOUCTBY
MOA3EMHBIX MUH, T. €. CTAPAIOTCS MOJOUTH MUHHBIMU rajiepesiMu
O/ YKPEIUIEHUsI POTUBHUKA, PAa3PYIIUTh UX B3PHIBOM U 3aHSTh
BOPOHKY, 00pa30BaBIIIyIOCS TIPU B3pbiBe ropHa. [IpOoTHBHUK, B
CBOIO OYepe/lb, CTPEMUTCSI CBOUMU KOHTPMUHAMU HE JOITYCTUTh
JIO CBOMX YKPEIUIEHUH U pa3pylIUTh 3aJI0)KEHHYI0 MUHHYIO CH-
CTEMY.

Muna (moakom) — noa3eMHasi BbIpaObOTKa (TYHHEb, Tajie-
pest, ITOJIbHS ), IPOJIOKEHHAS MO O3ULIMU TPOTUBHUKA C 3aJ10-
JKEHHBIM B €€ KOHEYHOH YacCTH 3apsiIOM B3PbIBUATOTO BEILIECTBA
JUIsI TIOCJIEAYIOUIETO B3PbIBAHUSI C 1I€JIbI0 BBIBEJICHUS U3 CTPOS
(hopTcoopyxeHmii MPOTUBHUKA U JIMYHOTO cocTaBa. Kak mpaBu-



JI0, B pe3yJibTaTe B3pblBa MUHbBI Ha TOBEPXHOCTH 3€MJIM BO3HU-
KaeT BOpPOHKa (B3pbIBHOM Kpatep). [lonzemubie paboThI BemyTCs
C LeJIblo pa3pylueHust (popTU(PUKAIIMOHHBIX COOPYKEHUN IPO-
TUBHUKA. PpaHITy3CKUIl TEPMUH «Mine» U 03HAYAeT ITOIKOI».
B r1yOoKo# 1peBHOCTH MUHHBIE PaOOTHI 3aKJIIOYAIUCH B TOM,
YTO NOA3EMHOM rajepeer (MMHHOU rajepeer) NOAXOAUIIN O[T
(pyHmameHT popTUPUKAMOHHBIX COOPYKEHUH (OalltHU, CTEHb),
U CTeHbl WM OalllHs pyHIMIUCh, 00pasysl Opellb Ui MITypMa
arakymwouiero. MuHHbIE Tajeper NMPUMEHSINCh B APEBHUE BEKa
¥ JUTS TOTO, YTOOBI HE3aMETHO MPOHUKHYTH B Topon. [locie mo-
SIBJICHUSI TIOPOXa OOPYIIEHHSI CTaIM TPOU3BOIUTH TIOCPEACTBOM
B3pbIBa OOJIBINIOrO 3apsifa MO BHIOPAHHBIM MECTOM. DTOT CIIO-
co0 Hares ceOe MUPOKOe MPUMEHEHUE B OCaTHOW BOMHE U TIpU
NPOPBIBE YKPEIUIEHHBIX MOJIEBIX MO3ULIMK.

MunHas rajiepesi — MOI3EMHbIA X0/, OOBIYHO OOIIMTHIA
JOCKaMu, TPUMEHsIEMblA B MMHHOI BOWHE. B KpenocTtsx, npu
3a0J1aroBpeMeHHON MOJrOTOBKE K MMHHOW BOWHE, MHUHHAsI TaJjle-
pest ofeBanach KamMHeM Wi 6eToHoM. CIyKUT [Uis ABWKEHUS
TI0/1 3€MJIEH C LIEJIBI0 JOMTH JIO ONPEAEJIEHHOIO MyHKTAa, B KOTO-
pPOM JIOJKeH OBITh 3aJIoKeH 3apsil. MuHHas rajiepesi He3HaYM-
TEJIbHbIX Pa3MEepPOB HOCUT Ha3BaHME MUHHOTO PyKaBa.

I'osioBa rasiepem — camblil KOHel rajeped, Kyaa MUHEp
ycres MPOKOMNaTh.

MunHas kamepa (OHa ke Kamopa) — NOMeLeHUe /1151 3apsi-
Ja B3ppIBUaToro seuiecrsa (BB) B MuHax, ykiiaapiBaEMOro B ro-
JIOBE rajiepey WM pyKasa JUlsl B3pblBa MUHHOTO FOpHA U 3apaHee



PacCUMTAHHOTO Ha ONpeeIeHHOe JeHCTBHE.

I'opH — MUHHAsI Kamepa ¢ 3aJI0)KEHHBIM B HEe 3apsijIoM.

TyHHes b (OH Xke rajepesi, IITOJNbHS) — TOPU3OHTAIBHAS WITH
HaKJIOHHAasl TOA3eMHasi BRIpabOTKa, co3gaBaeMasi AJIsl pasiny-
HBIX 1eJIel MOI3eMHO-MUHHOM O0pbObl. TaKMMU 11e/ISIMU MOTYT
OBITh CO3/IaHHME MUHBI WM KOHTPMUHBI; CO3/IaHUE TOCTa TPO-
CJTyILIMBaHUsI MOJI3EMHBIX PadOT MPOTHUBHUKA, O0ECIIeUeHUE BO3-
MOKHOCTH BEHTWJISILIMM TOA3EMHBIX BBIPAOOTOK; obecrieyeHme
BO3MOXXHOCTH YAaJIeHUsI U3 BHIPAaOOTOK I'pyHTa WJIM OTBOJA BO-
JIbl; COE/IMHEHNE MTAPaJUIeIbHO UJIYIIUX TyHHENeH MeXIy coOou
U T. 0.

Cana - TtpaHmes (Xox cCoOOIIeHHUsT), IMPOKJIaJbIBaeMast
CKPBITHO B HAIIPABJICHUH TO3UIMA MPOTUBHUKA C HEJbI0 MaK-
CHMaJIbHO BO3MOKHOTO CONMKEHHs ¢ HUMH. PabOTHI IO OTpHIB-
K€ BBIMOJHSIOTCS O3 BhIXOJA KOMAIOIIMX Ha TIOBEPXHOCTh, YTO
oOecreunBaeT UM 3allUTy OT PYKEHHO-ITyIeMETHOTO OTrHsI IPO-
TUBHHKA. YacTo carsl MOTYT UMETh CBEpXY MepeKphITHe 13 Ope-
BEH C 3eMJIeH, JOMAThIX IIUTOB U T. I1. VIHOT/Ia canaMu Ha3hIBalOT
TYHHEJW, UAyIMe Ha TIyOuHe He Oonee yem 0,5 M OT JHEBHOM
HOBEPXHOCTHU. DTOT CIOcOO MPUMEHSIETCs B TeX CIydasix, Koraa
MPOTHBHKK CBOMM PYKEHHBIM U apTHJUICPUACKAM OTHEM MOXET
BOCIIPEIISITCTBOBATh OTPBIBKE XO[a COOOIIEHUsI OOBIYHBIM CIIO-
coboMm (c moBepxHOCTH 3eMin). OOBIYHO cara OTPhIBAETCS KO-
POTKMMH 3UT3aramu (JUIMHa IpsSIMOJIMHEMHOrO y4acTka He Oosee
10-12 metpoB) ¢ Tem, 4TOOBI TPOTUBHUK HU C KAKOW MO3UIIUU
HE MOT ITPOCTPEJIMBATh CaITy POJIOILHBIM OTHEM.



B XIX Beke paznmuyaiivch «Tuxasi cana» (Korjaa BBIHUMaeMblid
TPYHT HE BHIOpAChIBAETCSI HA TIOBEPXHOCTh, @ YHOCUTCSI B ThL)
U «jeTyuas cara», Wi «IMepeKuHas cana» (Korja rojoBHast
YacTh carlbl MPUKPHIBAETCS] CO CTOPOHBI MPOTUBHUKA MEPEIBUXK-
HBIMH [IUTAMH, TYPaMU C 3eMJIeld U T. I1., & U3BJIEKaeMbIid TPYHT
00pazyeT OpycTBEp; B 3TOM CJTydae OTPHIBAIOIINE BEPXHEH MOJIO-
BUHOW TeJ1a HaXOJATCS BhIIIIE MOBEPXHOCTH 3emMiin). JleTyuas ca-
1a OTPBIBAETCSI rOpa3ao ObICTpee, HO U YS3BUMOCTh ee OOJIbIIIe.
CymiecTBOBaJa ellle Tak Ha3bIBaeMasi «PycCcKasl cara», Korjaa 1o
CYTH JIeJia OTPBIBAJICSI TIOI3EMHBIN XO[, HaJl KOTOPbIM OCTaBaJI-
cs1 TOHKUH cior rpyHTa (20—40 cM). D10 camblii MeIJICHHbIN U
TpyaHbIA crioco0. Ho oH oGecrneunBaeT MojaHyio CKPbITHOCTb.

CTBoJ (IaXTHBIN CTBOJ) — MOA3EMHAs BBIPAOOTKA, MIYIIast
BEPTUKAJBHO WM TIO]] HAKJIOHOM OoJiee ueM 45 rpaj1ycoB.

Ilypcd - noazemHas BepTUKabHAS, HAKJIOHHAS] WU TOPH-
30HTaJIbHAS BBIPAOOTKA, 00Pa3yoIasics C MOMOIIBIO PA3TUYHO-
ro poga OyprJILHOTO OOOPYJOBaHMS M MMEoIasi OOBIYHO Tra-
meTp 15-30 cm. Kak npaBusio, oH npeiHa3HaueH AJisl 3aKJIa/Ibl-
BaHUs B HETO HEOOJIBIIIUX 3aPSIIOB B3PHIBUATKY C MOCTIEYIOIIUM
B3pbIBOM. OOpa3oBaBIascs B pe3yibTaTe B3pbIBa MOJIOCTh MO-
JKET WCIIONIb30BAThCSl 3aTeM IJIsl 3aKJIQJIKK OoJsiee KPYIHOro 3a-
psiza B3peIBYATKU. JINOO B3pHIBOM 3apsiga B mrypde MOXeT ObITh
BbIBEJICHA U3 CTPOSl BpakeCKas MUHA WJIM KOHTpMHHA. Takxke
urypdbl UCTIONB3YIOTCS AJII YCTAHOBKM B HUX MPUOOPOB MPO-
CITIIMBaHUSI BpaXecKux moa3eMHubix padot. [lypdsi, Bexoms-
e Ha JHEBHYIO MOBEPXHOCTh, OOBIYHO WCIHONB3YIOTCS JTHOO



JUTSI MECTHOW BEHTWJISIIIVU, JIMOO ISl HAOJIOIEHNsI 32 MPOTHUB-
HUKOM C ITOMOILbIO IIEPUCKOIIOB.

WHoraa BMeCTo clioBa «I1ypd» B TOM ke MOHUMaHUU UCTIONb-
3yEeTCs CJIOBO «CKBaKUHA».

Konrpmuna — nonsemHasi BolpabOTKa (TYHHENb, rayepes,
IITOJIbHS), POJIOKEHHAS TIO]l MUHY MPOTUBHUKA C 3aJI0)KEHHBIM
B €€ KOHEYHOI 4acTy 3apsiIoM B3pbIBUATOrO BEUIECTBA /IS 0-
CJIEIYIOIIEeTO B3PhIBAHMS C LIEJIbI0 BBIBEAECHUSI U3 CTPOsSI MUHBI
MPOTUBHUKA.

Kamydiet — takoii B3pbIB 3apsija B MUHE WJIM KOHTPMUHE, B
pe3ysbTaTe KOTOporo 00pa3yercst JIMIIb MOA3eMHas IOJIoCTh Oe3
00pa3oBaHMsI Ha TOBEPXHOCTH 3eMJIM Kpatepa (BopoHkH). Yarie
KaMyJIeThl UCTIONB3YIOTCS B KOHTPMUHAX. Takxke kamydgueTtom
YacTO Ha3bIBAIOT 0OPA30BABIIYIOCS TMPH B3PBIBE TAKOTO 3apsa
NO/I3€MHYIO MOJIOCTb.

Mapkmeiigepckoe odecredeHne — KOMIUIEKC U3MepeHUI
1 padoT, 00eCreunBaIOIIMI MTPOKJIAAKY MOJ3EMHBIX BHIPAOOTOK
B HY)KHOM HAallpaBJeHHH U Ha TpeOyeMoe pacCTOsIHHE Kak IO
BEPTUKAJIU, TaK U TIO TOPU3OHTAIIH.

3a6uBka (OHa K€ TAMIIOHAX) — YJIOKEHHble B MUHY WU
KOHTPMUHY B OITpe/IeJIEeHHOM IMOPSI/IKE MEIKH C TIECKOM, KAMHH,
OpeBHa, IPYHT, KUPIWY, KOTOPbIE OTACIISIOT 3apsi B3PbIBYATKH B
MHUHHOM TOPHE OT OCTaJIbHOM YacTH BBIPaOOTKH. 3a/1aua 3a0uB-
KU He JIaThb B3PbIBHBIM ra3aM BbIATH HAPY:Ky MO BHIPAOOTKE U 3a-
CTaBUTb X PadOTATh HA BHIOPOC IPYHTA.

OO0mmBKa TyHHeNs (IITONBHMU, rajieper) — OOBIYHO Jepe-



BSIHHbIE PaMbl OIPE/IENIEHHOW KOHCTPYKIUH, IpPeIoTBpallalio-
mye OOBAJIMBAHME, OCHINIAHUE IPYHTA C TIOTOJKA M CTEHOK BBI-
pabotku. OOIMMBKY TaKke Ha3bIBAIOT 0OEIIKOM, OJIeK 10N BbIpa-
OOTKHU.

I'eoon — crienmanbHbI 0CO00 YYBCTBUTETBHBIA MUKPOGOH
WIN MHOE YCTPOMCTBO, MO3BOJISIOIIEE CIbIILIATH MOA3EMHBIE pa-
60Tbl NpoTUBHUKA. Haripumep, yaapbl KUPKY UJIH JIOTIAThI MOTYT
ObITh OOHAPYKEHbl U UICHTU(UIIMPOBAHBI HA JaJIbHOCTH A0 60
METPOB.

IIabIBYyH — TWN TPyHTA, MPEACTABISIONINA COOON OYEHb
BOJJOHACHIIIIEHHBI TMOABUKHBIA TMECOK, CMEIIAHHBIA C HJIOM.
BcenienctBue 3TOro Takou rpyHT Ype3BblUaiiHO MOABUKEH U OYE€Hb
OBICTPO 3aMOJHSET JOOYI0 MOA3EMHYIO BHIPAOOTKY TIOTYKUKON
CMECBIO 11€CKA, UJIa U BOJIBL.

Pac — npAMOIMHENHBIA YYacTOK Bajla, CTEHKH, pBa, TPaH-
IIEU WA UHOTO MOJ0OHOT0 (hOPTU(PHUKAIIMOHHOTO MPOTSIKEHHO-
IO JIeMEHTA.

I'eopoH — npueMHUK 3BYKOBBIX BOJIH, paClpOCTPaHSIONIMX-
cs1 B rpyHTe. OH npeacrapiisieT co00il KOpOOKY, BHYTpPU KOTO-
POM YIIPYIo 3aKPEIUIEH TAKENbIN TPY3UK MEKAY ABYMsI TOHKUMU
T'MOKUMH METAJUIMYECKUMHU TUIACTUHKAMH. 3BYKOBBIE KojeOa-
HUS$1, PAaCPOCTPAHSIOIIMECS B IPYHTE, IPUBOISAT B ABUKEHHUE CO-
NPUKACAIOIIMICS C TIOYBOM KOPIYC KOPOOKH, TOrJa Kak rpy3uk
BCJIEICTBUE MHEPLIMU TTOKOSI OCTAETCSl HETIOABMKHBIM. B paHHMX
KOHCTPYKLIMSIX Te0(pOHOB I'Py3UK KpenuJiics Ha quadparmy, pas-
JeNSIBIIYI0 BHYTPEHHOCTh KOPOOKHM Ha JBa oTceka. Konebanms



KOpITyca OTHOCUTEJILHO JuadyparMbl BBI3BIBAIU 1O 00€ CTOPO-
HbI TaparmMbl YepeAyoIIuecs CKaTUs U pa3pekeHnsl, KOTOpbIe
Jepe3 TPyOKH MepelaBasvch K yiiam Haomonaressi. bonee mosn-
He Te0(OHBI CHAOKAIIHMCH TEKTPOMEXaHUISCKUMHU IPeodpas3o-
BaTeJISIMU, C IIOMOIIIBI0 KOTOPHIX KOJIEOAHM S TPyHTa MPeodpa3o-
BBIBAJIHCH B KOJIEOAHU I JIEKTPUUECKOTO TOKA, IMEJTA YCHITUTEh
Y PETUCTPUPYIOLIUI caMOIHcel] MM HayIHUKH. CyIIecTBOBaIN
00pa3IIbl, UCTIOB3YIOIIHE MHe30KPUCTAIUIBI M KPUCTAILIBI KBAp-
1a. [lepBrie mpeoOpa3oBhIBaIN ClIaOble IITyMBbI B JIEKTPHYECKHE
CHTHAJIBI, & KBAPIIbI TPOITYCKAJIM TOJIKO CUTHAJTBI OTTpeIe/IeHHBIX
9acToT, OT(UILTPOBBIBASI IITyMbI, KOTOPbIE HE MOTJIM OBITh IITY-
MaMH TOJ3EMHBIX PaOOT WU B3PHIBOB.

Iloozemnas munnas eotina — hopma 60psOBI, THIMYHAST PaHb-
111e TOJIbKO JJIs1 KPEMOCTHOM BOWHBI, He Haluia cebe B Benukyio
BOWHY IPUMEHEHU S HU MOJ] OHOM U3 KPenocTeil, HO OYeHb IIH-
POKO MPHUMEHSJIACh BO MHOTHMX MYHKTaX IMHHOTO TO3UIMOH-
Horo (pponTa. Kak 60pbOa B y3KOOrpaHUUEHHBIX paMKax 3a 00-
JafaHre KakuM HUOYIb OTAENBHBIM MYHKTOM, — OHa Huzoe He
umena peutarouezo 8030elicmeusi, 0OHAKO JHce Ha COOMBEMCcmay-
IOUUX 00EBbIX YUACMKAX OKA3bIBANA 3HAUUMENbHOE GAUSIHUE HA
Ooesvle onepauuu.

[nasroii yeavto mMunHol amaku ObUIO pa3pyllleHUe HEeTIpUsi-
TEJIbCKOM MO3ULIMU HA TIOBEPXHOCTH 3€MJIU; CPEOCmBOM 05l O0-
CMuUdICeHUst SMOoL yeau U noOOUHOU yeavio SIBJISIOCh cOUTHE C
NYTH MOJ3€MHOr0 NMPOTUBHUKA. TakK, Majlo-oMally, BOZHUKAIN



uenvle MUHHbBIE CUCHIEMbL, COCTOSIBIIIUE U3 PACTIONIOKEHHBIX Psi-
JIOM ¥ OfTHA HaJl APYTOU, HAMIPABJICHHBIX K HEMIPUSITENTIO OOEBBIX
U CJTyXOBBIX Tajiepeli, KOTOPbIe COEIMHSITUCH MEXIY COOOI0 UITY-
UMY TIapaJljIeJIbHO OKOIMY TajepesiMH, pacrlolOoKeHHBIMHU BHE
chepbl BO3A€HCTBUS POTUBHUKA.

Ycnosus epynma pemaiommm 06pa3oM BIMSUTA HA BO3MOXK-
HOCTb M CII0cO0 BeJeHUsI PaOOThI, M YeM ITyOXke UM, TeM 3TO
BiMsiHME ObUTO Oosbliie. 15 CTyXOBBIX pa3BeloK YyacTo He UMe-
JIOCh BO3MOKHOCTU, BPEMEHH M COOTBETCTBYIOIIUX MPUOOPOB,
2eonozusi IPUHSUIA YYacTHE TOJNBKO TMo3xke. MUHUpOBaHUE Be-
JIOCh BO BCEX poJiaX TPYHTOB — OT HAHOCHOTO TECKa JI0 MPUPOJI-
HOU cKasibl. [ 71aBHBIM OTIpaBHBIM MYHKTOM IIpU Bcex paboTax
OBLIIO yCJIOBUE HEe 0OpaIliaTh Ha ce0s1 BHUMaHUSI TPOTUBHUKA, TaK
KaK BECh YCIIEX IEUCTBHUS 3aBUCEII OT BHe3amHOCTU. [ToaToMy Ha-
XOIUIM cebe TPUMEHEHHEe 6Ce MEeXHUUECKUe BCROMO2AMENbHbIE
cpedcmea, KOTOpble BBITIONHSIM 3TO YCJIOBUE WM €My COfIeH-
CTBOBAJIH.

Tpucayuueanue K HEIPUATETIHCKUM MHUHHBIM padOTaM Mpo-
U3BOJIUJIOCH YXOM WJTU OCOOBIMU CTyXOBBIMHU ariaparamMu — 3BY-
KOBBIMU WJIM C TIPUBOJUMBIMU B KojieOaHue TeaaMu (reodoH,
TenereopoH, MemOpaHHbIH MUKpodoH). [ToceqHare mpeBparia-
10T KosieOaHue MoYBHI B 3ByK. OHAKO npusbiuHoe K 2pyHmy yxo
ONbBIMHO20 MUHEPA OCMAEMCS NYUUWUM NPUCIYUUBAMENbHBIM
npudopom. ATimaparsl ¢ JIeKTPUUECKUM IPUBOAOM, MTOJOOHO Te-
nedoHy, UMENU TO TPEUMYIIIECTBO, YTO JaBaJ BO3MOXHOCTb
OIHOMY Y€JIOBEKY OJJHOBPEMEHHO HECTH CITyKOy MPUCITYIINBA-



HHUA B HCCKOJIBKUX ITYHKTAax.

Hauanace MyuHHasi BoWiHa MPUMEHEHUEM MaJIbIX 3apsiioB Be-
coM 0T 6 10 10 Kr, a OKOHYMJIACh 3apsilaMUd B HECKOJIbKO TOHH.
19 MuH, KOTOpBIE aHITIMYaHe B30pBaiu BecHow 1917 r. Ha But-
IIA9TCKOM JIyTe, COCTaBJIsUTM, B OOIEM, OKOJIO MWJUTMOHA aH-
rmiickux (pyHTOB. A Ha MonTe-Ilazyoro nBe Kamepsl, ocie

1,25 roga MUHHOM PaObOTHI, OBLTH 3apsKEHBI B O0IIEM ITATHIO/IC-
caTbeio ToHHaMmu BB.



M cTOKN BOMHBI «THXOH Canoi».
«JlomopoxoBoin» nepuo.

C ¢pyzacom u MUHOIO WLAIOM HAC 6NeEPED. ..
P. Kunaunz «Kopoaesckue canepo»

Cn0BO mine ¢ aHMIMKMCKOTO M HEMEIIKOTO MEePEBOIUTCS Kak
«maxTa». IIJiss Toro 4yToObl He MyTaTh MOA3EMHYIO BBIPAOOTKY
co cnenmupuIecKUMI WHKEHEPHBIMHM OOeTpHUIiacaMu, TOCIIe/-
HHUe 0ObIYHO Has3bIBalOT landmine. B pycckyio ke BOCHHYIO Tep-
MUHOJIOTUIO eie Bo BpeMeHa [lerpa I cioBo «MuHa» MpHIILIO
B 3HAUEHUU «II1aXTa, IPOKJIaIbiBaeMasi JIsl B3PhIBAHMS 3apsiIOB
nopoxa (B3pBIBYATKH ) TIO/I TTO3UIMSAMU TIPOTHUBHUKA». A TO, UTO
MBI CErOJJHsI Ha3blBaéM MUHAMU, B T€ BpeMeHa Ha3blBau (pyra-
camH, WK, TOYHee, «CaMOB3PBIBHBIMU (pyracaMu».

HcTopykr BOEHHOTO HMCKYCCTBAa HE MOTYT Ha3BaTh TOYHYIO
JaTy Hadyasia noaseMHou BoiHbI. [1o Bcell BUAMMOCTH, MOIKJIA-
JbIBaTh MUHBI HaYaJI ¢ TOTO MOMEHTa, KOTra BMECTO JIJIUTE/Ib-
HOW OcaJIpl KperocTel ctaiu npuoderarh K ux mrypmy. [lepBeiMu
IITYpPMOBATh KPENOCTH HAYYWJIMCh JpeBHUE accupuilibl. MiMeH-
HO UX apMHH YCTPEMJISIJIMCH B IPOJIOMBI KPETIOCTHBIX CTEH, CHe-
JIAHHBIE TapaHAMU WA OOpYIIEHHbIE KAKUM-JTHOO JIPYTUM CIIO-
coOom. JIo MosiBjieHU s OTHECTPEIBHOTO OPYKHSI CAMBIM BasKHBIM
OBLIO IPaMOTHO MPOBECTH MOIKOTI.

JJ1s1 CTpOMTENIbCTBA MTOAKOMA, YTOOBI OOPYIIUTH YUACTOK CTe-



HBI, JOCTATOYHO OBUIO M3BJIeUb I'PYHT U3-miof pyHaameHTa. Ha
9TOM TEPHUCTOM MYTH CarlepoB — TO €CTh «CTPOUTENEH MOAKO-
na» — OXuAa1 OOJbIION 00BEM 3eMIISIHBIX paboT, Tak 4TO MOJ-
Yyac TPyAHO OBbLJIO COXPaHUTh B TailiHe BeAyIlIuecs padoThl. 3a-
METHB C KPEMOCTHBIX CTEH BXOJ B raJIepelo WK YCIbIIIAB IIyM
MIO/I3EMHBIX PadOT, ee 3allUTHUKU, €CJTM OHU He MOTJIU MPOTH-
BOJICMICTBOBAThH TMOABEIEHUI0 MUHBI KOHTPIOAKOIIOM, YCHEeBaIN
BBICTPOUTH 32 MPEATNoiaraéMbiM MECTOM ITPOJIOMa HOBOE OTpak-
JICHHE.

C msoOperenus nopoxa B XV-XVI Bekax Hauaiach HOBast
9pa UCIOJIb30BAHUS cariepaMu B3phIBUATHIX BellecTB. JlocTaTou-
HO OBLJIO MPOJIOKUTH MOA3EMHBIN X0/ C KPOIIIEYHOW Kamepou B
KoHIle. Kopuaop, 1o Kotopomy yxe He JI0JKHBI ObUTH B JIBa psijia
JBUTAThCS padovre ¢ TauKaMu, MOT ObITh OYEeHb JUTMHHBIM. Bxoj
B HETO pacriofiarajicsi HACTOJIBKO JIaJIeKO OT CTEH, YTO OOOPOHSIIO-
IIMeCs, JAaKe 3Hasi O CTPOUTEIbCTBE MUHbI, HE MOIJIU JI0rajaTh-
csl, 0 €€ TOYHOM MECTOHAaXOXIeHUU. [IepBbIil TOCTOBEPHBII CITy-
Yaii MPUMEHEHUsI OpoXxa 715l OAPBIBA YKPEIICHUI OTHOCUTCS
K 1487 rony.

VYnap u3 npeuncmnoHen

Tpaguuuu noa3eMHON BOWHBI YXOIAT KOPHSMU B INTyOb CTO-
netuid. iMeHHO nopa3eMHble IeicTBUsI TOPOKONoB Laps MBana
['po3Horo B ceHTsI0pe — OKTsI0pe 1552 roga obecrieunsv B3sTre
Kazanu. B XVII-XIX Bekax mo006ast npuinyHasi Kpernoctb ume-



JIa pa3BUTYIO CETh MOI3EMHBIX IaJIepe, yXOIAIIMX OT KPernocT-
HBIX CTEH M OallleH B ToJie Ha COTHA METPOB, a B COCTaBe rap-
HU30HA — KPENOCTHYIO canepHylo pory. IlpaBaa, B nocneanen
tpety XIX Beka apTWUIEPUCTHI MONYYWIA B CBOU PYKHU AAJIb-
HOOOIHBIE HAape3HbIE MYIIKK U CHAPsIbl, HAUMHEHHbIE MOIITHOM
OpM3aHTHOW B3PHIBUATKOW. DTO MPUBENIO K PE3KOMY POCTY MO-
4 apTUIIEPUH, U OOJIBIIMHCTBO BOEHHBIX CIEIUATIMCTOB pe-
WK, YTO Teneph BOMHE NOJ 3emiield HeT mecta. VX 3a0myx-
neHue paszowmna Pyccko-samonckas BoriHa 1904—1905 romos. Bo
Bpems ocaabl Kpenoct [opT-ApTyp ANOHIBI MOABOAWIN TyH-
HEJIM 0[], pyccKue (hOPTHI U MOAPHIBAIM ITH YKPEIJIEHUS C TI0-
MOIIIBIO B3PBIBUATKU. B KOHIIE KOHIIOB KpernocTh Oblla BbIHYX-
JieHa KaluTyJIMpOBaTh.

IIpeabicTopus

[penpicTOprst MUH BOCXOIUT KO BpeMEHH OPOH30BOTO BEKa,
K TeM BpEMEHaM, KOIJla YeJIOBEK Hay4uJICsl UCTIONb30BaTh B CBO-
el JesITeJIbHOCTU MeTaLIbl. 17151 BBIIJIABKY OPOH3bI, KOTOpPAst SIB-
JISIeTCsl CIUIABOM OJIOBa M M€/, JTIOAU J0OBIBAJI COOTBETCTBY-
ouye pyasl. [lepBoHaYaabHO MX OTHICKMBAJIM HA MOBEPXHOCTH,
a Mo3JiHee, HaXo/sl PYAHYIO KUITY, JIIOAU pa3padaThiBajA ee, To-
CTeNeHHO yrTyossach B 3eminio. C pa3BUTHEM METAJUTypriy pas-
BUBAJIOCh U IIAXTHOE UCKYcCTBO. Camble paHHUE U3BECTHBIE MO1-
3eMHbIE IAXThl, JaTUPyeMble 7 ThHIC. JIET /IO H. 3., ObUTA ME/IHBIE
pyaHuku B AHatonuu (Teneppb yacth Typuun). Eruntsine Hava-



JIM PBITH IIAXTHI U 10OBIBaTH Oupo3y Ha CuHae okono 3400 ner
10 H. 3. Cie1yIoImui ;XeJIE3HbIM BEK HAYaJICA CPei HAPOJHOCTH
XeTTOB, KOTOpbIE CTaJId JOOBIBATh KeJie3Hylo pyay mexay 1900
1 1400 rogom 110 H. 3. OHU UCNIOIB30BAIM STOT PEBOJTIOLIMOHHBIN
Marepuall, YToObl JIeaTh OpyXkue, MpeBocxosiiee OPOH30BOe,
KOTOpOE OYeHb 0OJIErYmiIo 3aBOEBAHME UX COCEEH.

Eie B OpOH30BOM BEKe B pa3lMYHbIX CTpaHax (B OCHOBHOM
Ha brkHeM Boctoke), CTOSBIIMX Ha BHICOKOM YPOBHE ITUBUJIH-
3aIluK, CTPOWJIM TOPOIa-KPETOCTH, OKPYKEHHbIE AePEBIHHBIMU
WIM KaMEHHbIMU CT€HaMHU, JIJIs1 3allIUThl MECTHOTO HACeJIeHUs U
npaBuTesiel Kak OT HaO0eroB KOUEBHUKOB, TaK M OT HaraJeHUi
coceqHUX rocyaapct. I'opon MepuxoH Ha 3anagHoMm Oepery pe-
ku Mopnan, k ceBepy oT MepTBoro Mopsi, sIBJIsI€TCs, MOKAITYH,
CaMbIM CTapbIM U3BECTHBIM OKPY:KEHHBIM CTEHOM rOpOJOM (J1a-
tupyetcst npudnusutesabHo 8000 ner 10 H. 3). Ctensl B Mepuxo-
He ObUIM OKOJIO 7 METPOB BBICOTOM U 4 METPOB TOJIIIMHOM U ObLIH
OKpYKEeHbI PBOM 9 METpOB MIMPHUHOM 1 3 MeTpa rryonHoit. Eciu
npuHUMAaTh BUOINIO 32 HICTOYHUK UCTOPUYECKUX CBEJICHUN U JI0-
BOJIbHO ITPOU3BOJILHO TOJIKOBATh UCTOPUIO MAAEHUs ITOTO TOpo-
J1a BO BpeMsi OCaibl ero eBpesiMU, TO MOKHO MPUITH K BBIBOILY O
TOM, YTO MPUYMHON pa3pyIIeHHs] KPETIOCTHBIX CTEH SIBUJIVCH HE
T'POMKHE 3BYKHU TPYO («MEPUXOHCKHE TPyObl», B KOTOPBIE TPYOH-
JIM OCAKAAIOIINE KPETIOCTh eBper, 00IIepacipocTpaHeHHOE 1iep-
KOBHOE TOJIKOBaHUE ITHX CTPOK bubnum), a moAakorsl, cienaH-
HbIE TIOJI KPETIOCTHBIC CTeHBI, T. €. TMpeTeya TYHHEIbHBIX MUH.
Tpybamu nuirs ObUT TIOJAH CUTHAT K OJHOBPEMEHHOMY pa3py-



HIEHHUIO TIOANOPOK B nojakomnax. KoHeuHo, 310 Juiib npeanosno-
JKEHUe, XOTsI OHO UMeeT OOJIbIlie OCHOBAHUH, HEKeJTH TIPE/ITONO-
*KE€HHUE O BIUSHUM 3BYKA TPyO HA MPOYHOCTH CTEH.

[log MMHaMu NepBOHAYAJILHO NOHMMAJIU HE 3apsijibl B3pbIB-
YaToro BeIIeCTBa, 3apbIThle HA W3BECTHYIO TIyOMHY IOJ 3€M-
Jieid U CrOCOOHBIE MPOU3BOIUTH COOTBETCTBYIOIIEE HAPYKHOE
JIEMCTBUE, a MPOCTbIE MOAKOMNbBI WX MOA3EMHBIE rajepeu, KOTo-
pble TIOIBO/IWJIM TOJ], HEMPUSATEIbCKUE TOPOJa C LIEJIbI0 OBJIAJE-
HUsl UMU. ATaka Npy NOMOIIM MOAKOMNA 3aKJI04YaaCh B TOM,
YTO K MOAHOXKUIO YKPEIUIEHUH MPOKANBIBAIM MMOI3EMHBIE rajie-
peu (MUHHBIE rajiepeu), KOTOpble TOABOAWINCH O, (DYyHAAMEHT
(popTuduKaMOHHBIX cOOpy)eHU (OalHU, CTEHbI), HAMEUYEeH-
HbIE JIJIs1 pa3pylleHus1, a 3aTeM LM BIOJb (byHJaMeHTa, Ha TO-
JIOBMHY IIAPUHBI NOCIETHEr0, YKpeIuiss (PyHIaMEHT I€PEBsIH-
HBIMM cTOkKamu. [Tociie OkoHYaHusT pabOT CTOMKM 3K, U
CTeHbI WM OallHs PYHIMIINCh, 00pa3ys Opellib JAJisl aTakylolie-
ro. B HEKOTOpPBIX TEKCTax conepxkaTcs Kak OyITo HAMEKU Ha To,
YTO MHOT/IA TTOCPEACTBOM MOABEMHBIX MAIIWH, PACIIOIOKEHHBIX
B [OJIKOMNAX, MPUMOJAHUMAJIM YacTh CTEH.
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ATaka «MUHOI» B aHTUYHOCTH — MOAKOI BBIBOJUTCS K TOPOJI-
CKOY IJTOIIAIN

Cxema 0OpyIIeHHsT KPETIOCTHOM CTEHBI C MOMOIIBIO TIOIKOTIA

MuHHbIE rajepcu ipuMEcHAJINCh B APEBHUC BEKA U JIA TOIO,



YTOOBI HE3aMETHO MTPOHUKHYTh B TOpoj. B TakoM BHe MHHBI,
1O CJIOBAM UCTOPUKOB, HAXOIWJIN ceOe PUMEHEeHHe B TITyOOKON
JIpeBHOCTH, 32 2000 ¢ uiHUM JIET 10 H. 3. Takoe ykazaHue noju-
TBEPXk/IaeTCsl HAIMUYMEM MeMHOHUICKoro Oapenbeda (MeMHOH
obu1 apem Bepxuero Erunta, 4uro moBeno K Ha3BaHUIO MOHY-
MEHTAJIbHBIX 30aHN PUBaUIbl UMEHEM «MEMHOHHUI»), COOPY-
’KEHHOTO BO 2-M TBHICSYEJICTUH IO H. 3. ¥ U300paKaIOIIEero erur-
TSIH, OCKJAIONIUX KPENOCTh, IPUYEM HEKOTOPbIE U3 HUX TPE/l-
CTaBJICHbI YCTPAUBAIOIIUMU TIOAKOI IO/ MPUKPHITHEM OOJIBIIIX
pa3MepoB TypOB, Ha3bIBAIOIIMXCS MaHTeseTamMu. Ha crene sno-
xu HoBoro mapctea Erunra (2-e TeicssueneTvie A0 H. 3.) u3o0pa-
’KeHa ocajja erunTsIHAMU KPEroCTH, IPUYEM BHU3Y BUAHBI TPU
MUHHBIE TaJIEPEU.

M3BecTHB YNOMUHAHKSI BOEHHOW TAKTUKHU C UCMOJIb30BAHU-
€M TOJKOMOB, oTHocsIMecs: K [X Beky mo Hameit pbl. CBU-
JeTENIbCTBA, MMOATBEPXKIAIOIIHE JPEBHOCTh N300pETEHUS TTOIAKO-
OB, YKa3bIBAIOT HA TO, YTO MEPBOHAYAJILHBIE MUHBI SIBJISLIUCH
MPOCTHIMU TIOA3EMHBIMU XOJIaMU, HAMPABJISBIIUMUCS BHYTPb
YKPEIUJIEHHOTO ropojia WX MOJI OAHO U3 TOPOJCKUX 3[aHU, KO-
TOpOE MO OBJIaJICHUU aTaKyIOIIUM MOTJIO Obl €My CITYKUTh OTOP-
HbIM TyHKTOM. [looiiis rasepeeit moj Ha3HAYEHHOE MECTO, MU-
Hep MpoOUBaJ B MOTOJIKE TaJieper OTBEPCTHE, Yepe3 KOTOpPOe B
ropoJl BPbIBAJIMCh OTOOPHBIE BOMHBI, CI€OBABIINE 32 MUHEPA-
MU. 3aTeM «JEeCaHT», BOIIEIINI B TOPOJ MOA3EMHBIM XOAOM,
OBJIa/IEBAJI TOPOJICKUMU BOPOTAMU M BITYCKAJl TJIABHBIA OTPsI]L
aTaKyIoIero, KOTOphI 1 oBepiai nodey. [pu momorm takux



MUH pUMIIsiHe, peBoaruMble CepBuireM, oBnaaenu Punenamu
(430 1. 10 H. 3.); TaK ke ObU1a B3saTa Xankenonus apuem [uc-
tacrioM (520 . 10 H. 3.), IpUYeM rajiepes Oblia MoJBe/IeHa MO/
PBIHOYHYIO ILJIOUIA/lb, MECTOHAX0KAEHNE KOTOPOM MEPCHI OIpe-
JeTWIN TI0 KOPHSIM OJIUBKOBBIX JIEPEBLEB; TaK ke Oblla B3STa
Bea Kamwutom (B 391 r. 10 H. 3.) ¥ MHOTME Ipyrue ropoaa u
KPEIOCTH.

Tak Hapuii I nponuk B 520 r. 10 H. 3. B IPeUYECKUil TOpoj
XaJIKeJOHUIO, BbIBE/S MOKOMN Ha PHIHOYHYIO IUIOIIA/Ab FOpoAa.
Takoii mprieM uctosb3oBai u CepBruInil, 4ToObI OBNIaeTh Orje-
Hamu (430 1. 10 H. 3.), a B 391 r. 10 H. 3. Kamuiin mogoOHbIM 00-
pa30M OKOHYMJI CEMUJIETHIO ocaly ropoaa Beiiu. [Tomxor onop
rajepeu st oopymeHus: cred ['a3bl ucronb3oBain B 322 1. 110
H. 9. Anekcanyp Makenonckuii. Tak e ObuTM B3SITH A(pHUHBI 1
[Tupeit — Cynnon (86 r. 10 H. 3.), [Tanencus — [omneem (72 r.
10 H. 3.). [Togkon 1ist B3ATHS ropoja ObLT UCTIOIb30BaH MepcaMmu
npu mrypme puMckoit kpernoctu dypa-Esponoc B 111 Beke.

OpHUMU U3 CaMbIX IPEBHUX MMMCbMEHHBIX UICTOUHUKOB, Kaca-
IOIIMXCS] UCTIOJIb30BAHMS TTOJKOMOB MO/l CTEHbl KPENOoCTeu, siB-
Jstiotcst XpoHuku JlpeBHert Accupuu BpemeH Haps Minme-/lara-
Ha I (1797-1757 r. go H. 3.). B 01HOM M3 HHUX OIMMCHIBAETCS
B3sATHE ropona Krupxaznar u kKoHKpeTHO onuchkiBaercs: «C momo-
IIBIO TIOKOIIOB S BEI3BAJI 00BAJI CTEH...». B 671 r. 1o H. 3. ac-
CUPUICKUI Lapb AILIIIYpaxXeUIuH Py Ocalle erureTcKoro ro-
pona Memduc Takke UCIOIb30Bal MOAKOI MO CTEHbI ropoja:
«51 ocagun Mem@uc, KOponeBCKyI0 pe3uaeHIMo Taxapka u no-



KOPWJI €€ 3a MOJIIHSA IIPY IOMOIIY NOIKOMA. . .»

Oxosno cepenuHbl V B. 10 H. 3. TpeKk JHen TaKTUK MuIer
TpakTar «O NepeHeceHn 0Ca/Ibl», TJIe B YMCIe MTPOYero moapoo-
HO OINKCHIBAET YCTPOMCTBO MOJKOIOB IO CTEHBI C MOCIELYIO-
MM UX OOpYIIIEHHEM 3a CYET BBITOPaHUs MOANOPOK. TeXHUKY
B3SITHSI TOPOJOB C MCIOJIB30BaHUEM IMOAKOIOB TaKKe OIUCal B
I B. Hawen spbl puMcKui nucateab Burpysuil. [peBHEpUMCKUN
nucarens Grnasuii Berenmii B 0THOM U3 CBOMX TPYIOB pa3ivyacT
JBa PoJa MHH, yIOTPeOIsABIINXCS 10 BBEIeHUsI mopoxa: 1) mpo-
CThbl€ TIO/I3€MeIbsl, CIYKUBIIME UCKJIIOUUTENBHO AJII CKPBITOTO
NO/IXO/Ia BOYCK, M 2) MUHHBIE rajiepeu, peaHa3HayaBIIuecs 171
NPOM3BOJCTBA 00Bajla B FOPOJACKMX CTeHaX. MUHHbIE ranepeu
BTOPOTO pojia BBIBOAWJIM IIPEMMYILECTBEHHO /10 TOPOICKOM CTe-
HBI, B KOTOPOW XOTEJIM MPOU3BECTH 00BaJ, U OKAHIMBATIU 00-
HIMPHOI KaMepoH C MOTOJIKOM, MOANEPTHIM IPOYHBIMU A€PEBSIH-
HBIMU cTOMKamu. 1o BeliesIKe Kamepsl €€ HAIIOIH I TOPIOYMMHU
BEIIECTBAMH, & CTOMKU OOEPTHIBAJIN COJIOMOM WUJIM CYXUM XBO-
POCTOM U 3aKHTaJIH; C MAJeHUEM OOTOPEBIINX CTOEK PYLIHJICS
M TIOTOJIOK KaMephbl, YBJIeKas 3a COOOM 4acThb CTEHBI U 0Opasys
TakUM 00pa30M IIPOJIOM WK Opellib, Yepe3 KOTOPYIO LITYypMYyIo-
1Y€ BphIBAIMCH B ropof. C MOMOIIBIO TAKUX MUH, 110 OIUCAHUIO
Bererus, B35iT0 ObIIO MHOTO YKPETIJIEHHBIX TOPOZIOB M ITYHKTOB,
a UMeHHO AulekcaHp MakeIOHCKH OBJaJell ¢ IOMOUIbIO MUH
['a3010; TeM ke criocoOoM ObLIM B3ATH 3a 86 JIET 10 Hallel Spbl
Adunsl, [Tupeit u op.

OpmHako He OpeMas M Te, KTO CO3/1aBal OOOPOHHTEIb-



HBIE CTEHbI, KOTOPbIE Pa3BUJIUCH Upe3BbluaiiHo. [Ipu npasienun
HeGyuanpessapa II (okono 600 rr. 10 H. 3.) cTeHsl B BaBuio-
HE YBEJIMUIIKCH JI0 TONIIMHBI PHOIU3UTENLHO 26 MeTpoB. Ha
TeppuTOopuM coBpeMeHHoM ApmeHuu B IX Beke A0 H. 3. cylle-
CTBOBAJIO rOCYIapCcTBO YpapTy. Ykperuienue Ha Banckoii Ckasne,
NPUKPBIBaBILEE MOACTYIBI K cTonuue Tymnry, UMeslo KaMEHHbIe
crensl BoicoTol 110 20 meTpoB. Kpenocts Taiiiie6anu Ha 1eBOM
Oepery peku 3aHra ¥Mesia CTeHbI BbICOTOU 10 10 MeTpoB U TOJ-
HIMHOM 110 3,5 MeTpa.






[TpokJagKa moa3eMHOro Xofa 1moj| KpernocTHbIM PBOM

B pesyabrare 310 nipusesno B 900-600 r. 10 H. 3. K 3aTSKHO-
My KPU3UCY BOEHHOTO McKyccTBa. CpeicTBa 00OpOHBI ObLIN SIB-
HO M MHOTOKPATHO CUJIbHEE CPE/ICTB HamnaieHus1. B3situe ykper-
JICHHBIX TOPOZIOB MPEBPAILAIOCh B caMoLesIb BOMHbL. Ocasibl Be-
JIMCh METOAOM M3MOpa OCAKAECHHBIX M MOIJIM JIJIUTHCSA TOJAMM.
Hepenko ocaxpaioniue mpuderaay K TeCHOMY OJIOKMPOBAHUIO
KPErocTy B HAJIEK e BHI3BATh Cpellu HaceseHus1 roof. Mzoope-
TAJIMCh Pa3jv4HbIe cpelcTsa mTypMa. Cpeay HUX M KaMHEMET-
HBIE YCTPOUCTBA (OAJUTUCTBI, KATAMYJIBThI), ¥ TIOIBUKHBIE IITYP-
MOBBIE OalllHU, ¢ KOTOPBIX B TOPOJ 3a0pachIBAJIUCH TPYIIbI KU-
BOTHBIX U JIIOAEW, EMKOCTU C HEUUCTOTAMU, EMKOCTH C 3a)KUTa-
TEJTbHBIMHU BEIECTBAMH, OOCTPEIUBAIUCH U3 JIYKOB 3alTUTHUKH
crer ropona. C 3Tux sxe GalleH Ha CTeHbI IepeOpachiBaIUCh MO-
CTHUKH, 110 KOTOPbIM aTaKyIOLMe BPbIBAINCh Ha cTeHbl. MHOrna
npuderamu K XuTpoctsiMm (TpostHCKMIA KOHB), TTOAKYITy. TapaHsl
¥ OcaJHble OAITHU B TO BpeMsl ObUIH, TIOKAJTYH, €IMHCTBEHHBIM
CPEICTBOM B3SITh KPENOCTh MTYpMOM. UTOOBI MCKITIOUUTh TIPH-
OmKeHUe K CTeHaM TapaHOB UM OCAJHBIX OallleH, mepej] HUMU
cranu oTKanbiBath pBbl. [lITypmylomye 3aBanvuBanu pebl OpeB-
Hamu, (palHaM¥, KOP3MHAMH C KaMHEM, a ISl TOTO, YTOOBI
ocajmHasi OarrHs OKa3aaach BhIIIE CTEH M KPEMOCTHBIX OallleH,
BO3BO/IMJIM 3€MJISTHBIE HACBINU (KaBAJILEPBI).

Bot B 310 BpemMs U poAMIJIOCH MUHHOE OpY:KUE. 3alIUTHUKA
KPEIOCTH, UCTIONb3ys 3HAaHUSA U YMEHUs I1aXTEPOB-PYJOKOIOB,



MIPOKATbIBAJIN TIO/I3EMHBIE Tajiepeu MO JHO PBA M YHOCS KAMHH,
(barmmHbl, OpeBHA, KOTOPHIMU OBUT 3aBaJIeH POB, JeJain pado-
Ty TapaHOB HEBO3MOXXHOM. B psijie ciyyaeB yHOCOM 3eMJIM yaa-
BAJIOCh U OIMPOKUIBIBATH OcaaHble OamHu. Heckonbko nosaHee,
9TOOBI MIOATOTOBUTEJIbHBIE paOOTHI ObLIIM HE3aMETHEE, a Pe3yJIb-
TaThl BHE3AIMHBIMHA Y 3HAYMTEJIFHBIMH, CTATM B KOHIIE TaJeper
OTpPBIBATh JJOBOJILHO 3HAYMTEITHHYIO TI0 00BEMY IOJIOCTb, TTOMIH-
pasi cBoji OpeBHaMU. B HYKHBII MOMEHT 3TU OpeBHa MOKUIra-
JIVCh, CBOJ| OOPYIIIMBAJICS, YBJIEKAsl B 3TY TOJIOCTh TapPaHbl, COJI-
JaT MPOTHBHUKA ¥ ONMPOKHUIBIBAS TMOJHOCTHIO OCAJHYIO OAIIHIO.
Sta 3HaYUTeIbHAS IO 00bEMY TOJIOCTh HA3bIBAJIACH Y IIAXTEPOB
«MHUHa». AHIJIMACKOE CJIOBO «mine» Ha PYCCKUM MEPEeBOJUTCS
B JIBYX 3HAYEHHUSIX: «MUHA» U «IIIaXTa». ITH K€ 3HAUECHUST UMe-
€T CJI0BO «Mmine» W B HEMELIKOM, U BO (PPaHIly3CKOM SI3bIKaX.
B pycckoM si3bIKe /17151 TAKOH MOJIOCTU CYIIECTBOBAJIO €lle OIHO
CJIOBO — «TOPH», a C MIOSIBJIEHUEM TO3/IHEE CMEeUATICTOB B MUH-
HOWM BOWHE WX Ha3blBaJIM MUHEpaMH Wiau ropokornamu. [loxa-
Jyi, OMHOBPEMEHHO POAMJICS M CIIOCOO pa3pylIeHHs CTeH Kpe-
NIOCTel 3TUM ke MeTonoM. Y Hamagatorye, 1 000pOHSIIoNIHeCs,
KpOMe TOr0, CTPEMUJIUCh HEUTPaIM30BaTh MUHHbIE (MOXKHO CKa-
3aTh — [IAXTHBIE) paOOTHI IPOTUBHUKA, MOABOIS TIOJT €TO TMOKO-
bl cBan. [1pu BcTpede AByX BCTPEUHBIX MOJKOMOB U T€, U APYTHUE
CTPEMWJIMCh YHUUYTOXUTH CBOETO TIOJ3EMHOTO MPOTUBHUKA pa3-
JIMYHBIMU CTIOCOOAMH, Yallle BCEro PyKOMalTHON CXBaTKOM B Tec-
HOTE€ U TEMHOTe Toj3eMebs. VIHOTIa MCToNbh30BaIM YAyIILIH-
BBII IBIM M JaKe TTYesT U oC. Tak pofMIMCch MUHHAS U KOHTP-



MUHHas1 Oopboa.

W3BecTeH ciyvai, Korjga puMJIsSHE IPU OCaAe KPEerocT Mpo-
PbUTA BHYTPb €€ MOA3eMHbII X0/1. [ opokaHe 0OHapyXUIu ero u
CTaJIM HarHeTaTh B HETO JIbIM, 3aTeM CTau OpocaTh B HErO I4e-
JIMHBIA U OCUHbIE THe31a. Pumiisine He otctynanu. Torga paso-
HIEIIMECS TOPOKAHE 3aMMXHY/IH B TIOAKOI ABYX OTPOMHBIX KPO-
KOJMJIOB U3 TOPOACKOro 3BepvHLA. W nuib Torga puMisiHe OT-
CTYHWJIN.

B npeBHem rocymapctBe AccupHsl MHXKEHEPHOE MCKYCCTBO
npumepHo K 900 r. 10 H. 3. JOCTUIVIO HAMOOJBIIETO paCIBETa.
Accupuiickas apMHsl OpPraHM30Bala MEPBbIM U3BECTHBI «KOP-
IyC MHXXEHEPOB» BO BpeMeHa IpaeiieHHs AurypHacupnaia 11
(mpubmsuTenbHo 850 T. 10 H. 3.). DTH OTOOPHBIE CHEIUATHCTHI
MPUMEHSUIM OCAJIHblE Y MOHTOHHBIE MAPKU U CTPOWJIM JOPOTU
1151 oOecriedeH sl MOABKHOCTH 00eBbIX KonecHull. CunTaercs,
YTO OHU ObUTU MIEPBBIMU COJIIATAMU, UMEBIIIUMH Pa3HOOOpa3HbIe
JKeJIe3Hble carlepHble MHCTPYMEHTHI M IPUMEHMBIIMMU HACTYMA-
TEJIbHYI0 MUHHYIO BOWHY (T. €. HE [IJ151 3alUThl CBOMX KPEIOCTEN,
a JUTsl pa3pylieHus CTeH MPOTUBHUKA). DTO MPOU3OIILIO PUOIH-
3utesibHO B 880 I. A0 H. 3., KOIJla MHKEHEPHbIE COJIIAThl ACCU-
PUIICKOI apMUM CTaJIU MTPOKJIAAbIBATH MOA3EMHbBIE TYHHEIH MO
CTEHaMU rOpo/ia WJTH KPETIOCTH, YTOOBI TIOTYYHTh JOCTYITI BHYTPb
KPENoCTH WU MPOU3BECTH OOPYIIEHHEe CTeH, TOCTATOYHO OOJb-
I0e JJIs1 TOro, 4TOObl OCaKAAIoIIMe MO BOPBAThCS BHYTPb
KpernocTu. Pasmepbl MUHBI (TIOA36MHOM BHIPAOOTKH — TIOJIOCTH)
IUIsl OOpyIIeHNsI CTeH Wi OailieH TpeOOBaIoCh Je/laTh 3HAUU-



TEeJIbHO OOJIBIIIMMM TI0 pa3Mepam, YTOObI CTEHAa KPETOCTH WA
OarHs mpocesna Obl 1O YPOBHS 3€MJIM U pa3pylIniiach Obl Ha J0-
CTaTOYHO OOJIBIIIOM MPOTSKEHUH.

OpHaKo 3TU MUHBI IOJIYYMJIM PACIPOCTPAHEHUE 3HAYUTENIBHO
nosaHee. Mictopus coxpaHuiia TpUMepsI B3SITHS KpernocTei Oma-
rogaps TaKUM MHUHaM. DTO KpernocTb Xajke/loHus, B3dras [a-
puem I'ucranom B 520 r. 10 H. 3., ['a3a, B3sATaAsA AJIeKCaHAPOM
Benukum B 322 1. 10 H. 3., Kpenocth Puaensl — CepBuiinem
B 436 1. 10 H. 3., KpenocTh Beiism — Kamwiom B 391 1. 10
H. 3., ropoaa Adunsl u [lupeit B 86 r. 10 H. 3., B3ATbIE UMIIe-
paropom Cyinon, ITanenuns, B3araa [lomneem B 72 1. A0 H. 3.
Ho, kak Bcerga, uctopusi, COXpaHsisi UMEHa UMIIepaTopoB, MOJ-
KOBOJILIEB, OCTaBJISIET B TEHU IMEPBBIX CHELMATMCTOB-MUHEPOB.
Jlo Hac ouuM JMIbs UMs1 MHKEHepa uMIeparopa AJieKcaHipa
Benmukoro — Muanec (B3artue kpenoctu ['anukapHac, 334 r. 10
H. 3.) /la UM UHX)eHepa Beukoro nonkopoaua Omms Lesaps —
Mawmyppa (Mapcens, 49 r. 1o H. 3.). Okoso cepeauns! V B. 10
H. 9. TPEYECKUH CIIELMATIUCT DHEU N0 NPO3BUILY TakTHK numier
TpakTar «O MepeHeceHNH OCajibl», TJie MOAPOOHO OMUCHIBACT U
TEXHOJIOTUIO QaHTUYHOTO «MUHUPOBAHUSI», T. €. YCTPONCTBA MO/~
KOTIOB TTOJ] CTEHBI C TIOCJIEYIONTM UX OOPYIIIEHUEM 32 CUET BbI-
rOpaHusi MOANOPOK.

N yxe makegonckuit napb umunm II (382-336 r. o H. 3.)
B CBOEH apMUY OPraHU3yeT YacTH, KOTOpble MOKHO OOO3HAYUTD
COBPEMEHHBIM TEPMUHOM «KOPITYC BOGHHBIX HHKEHEPOB». DTOT
KOPITyC ChIrpaJl peraninylo poius npu ocaae [lepunda B 340 r.



10 H. 9. CTeHbl ObUIM OOpYIIEHBH B HECKOJIIBKUX MECTax coue-
TaHUEM IOJKOIOB U TapaHOB. Pumisane npu ocage ropona du-
aeHsl B 436 T. 10 H. 3. MO/ MPUKPHITUEM HEMPEPHIBHBIX JIOK-
HBIX aTak Ha ropoj npoaenany noakon. OH oka3zalcs Heyaad-
HBIM, T. K. PaCUeT OKa3aJICs HEBEPHBIM U MOAKOII BHIIIIE] BHYTPb
kperniocty. OTHAKO PUMJISTHE CyMeJIH OOpaTUTh CBOIO OIIMOKY B
ycriex. [1o 3ToMy nmozikorty B ropoj] POHUK CHJIBHBII OTPSI/T pUM-
JISIH, KOTOPBIA MPOPBAJICSI K TOPOJICKUM BOPOTaM M OTKPBLT UX
IUTSI aTaKyIOIIUX.

[To Mepe TOro Kak COBEpIIEHCTBOBAIMCH M BXOAWIU B YIO-
TpeONeHne OMMCaHHbIe «HACTyNaTelbHbIe MHHBD», OOOPOHSIO-
IIMMUCS CO CBOEH CTOPOHBI CTapasicCs UM MPOTUBOEHCTBOBATD,
MIOCTENeHHO U300peTasi /Ijisl STOro HOBbIE Cpe/ICTBa. [peBHerpe-
YECKUH MUcaTeb JHEN, COBPEMEHHUK MaKeJOHCKOro napsa Pu-
Junma — otia Anekcanapa MakeIOHCKOro, ONKChIBAET BeChMa
NOIPOOHO CPEACTBA, YINOTPEOABIINECS OOOPOHSIIOIUMUCS 1151
MPOTUBOAEWCTBUS MOA3EMHOM aTaku. B ToM uucne oH ynomu-
HaeT 00 0OHApyKEHUH HETPUATENbCKUX MOA3EMHBIX PabOT «I10
cyxy» (HO-BUAMMOMY, OOIIMPHOCTh TPUMEHEHHS TOI3eMHOM
60pbOBI MOUTH MTPU BCEX 0Ca/IaX 3aCTaBMIIa yXke B TO BpeMs MpH-
OerHyTh K OCOOBIM MEpOIPUSITUSIM IO CBOEBPEMEHHOMY OOHa-
PYKEHHIO MUHHBIX PadOT MPOTUBHMKA). TakKMMU MepaMu sIBJIS-
JIOCh YCTPOWCTBO OCOOBIX CIIYXOBBIX Tajiepel «CIyXOB», MO KO-
TOPbIM MOXHO ObUIO Obl, HAXOASICh B OMHOM MECTe, YCIIBIIIATh
IIyM, TIPOU3BOIMMBIN HEMPUATETIbCKUMU MUHEPAMU, PadOTaio-
IIUMU TJIe-IM00 TIPOTUB ITOU rajieper. Bo Bpemsi packormok B



Xopcobone (Mecororamusi) Obisla OOHAPYKEHA TO]] CTEHAMH B
(pynnamenTe crpaHHas rajiepesi, KOTopasi HU JJisl KaKUX HYX/]I He
MorJia ObITh PUMEHEHA, 32 UCKJIIOUEHUEeM yKa3aHHOU 1ienu. [a-
Jiepest KOHYaIach TYIMKOM U B KauecTBe BXOJa MMena HeOOb-
II10€ OTBEPCTHE U MpeHAa3HAYAJIACh JIJIs1 BeICHUS] 0OOPOHUTE]Tb-
HBIX rajepeu (T. €. KOHTPMHH) HaBCTpeuy arakymomemy. [Ipu
9TOM DHEW pacCcKa3blBAET MHTEPECHBIN SMU30/1, UMEBILIUI MECTO
TIpU OcaJie eruIeTCKUM IapeM AmMasucoM ropoaa bapieu (569 .
JI0 H. 3.). JKuTtenm 3Toro ocaxJIeHHOro ropoja, 00eCcrioKOeHHbIe
CITyXaMH O TIOI3eMHBIX pab0Tax aTaKyIIero, Kejaaju OTKPBITh
€ro MOJKOIIbI, HO He 3HAJIM HAIeKHOTO JIJIs1 9TOro cpeacTna. To-
I7a O/IVH U3 KUTEJIeH, M0 peMecy MeIHUK, MpUAyMal cAesaTh
TOHKHMIA OpOH30BBIM IIUT W MPU €ro MOMOIIU OTKPHITH MECTO
IIPOM3BOJICTBA TIOA3EMHBIX padoT. [I71s1 TOro OH MoIIeNT BOKPYT
ropoa, mpy KaxaoM C/IeJJaHHOM MM Ilare KJiaja CBOW IIUT Ha
3eMJTIO Y TIPUKJIAIBIBAI K HEMY YXO; He OOHAPYKUB Ha IIUTE KO-
neGaHui, MeTHUK IIeJT JaJblie, MPOJ0JKast CBOU HAOJIOCHUS.
HaxkoHer oH goctur Toro mMecra, ¢ KOTOPOro mpu MOMOIIY Ta-
KOTO MTPUMHUTHBHOTO CTETOCKOIIA He TOJIKO PacCIbIall padoTy
MPOTUBHUKA, HO JJa)Ke CMOT OMpee/UTh HallpaBJieHUe ero Moj-
koma. Toraa ocaxkieHHbI cpa3y MMoBeJ KOHTPIIOAKOI HABCTPeuy
HENPUATETbCKOMY TOJKOMY U BCKOPE BOPBAICS B HETO, BHITEC-
HUB OTTY/Ia OCAXIAIOIIHX.



~ HMHHa

Cxema moa3zeMHOI 000POHBI — Uepe3 MOJKOI YHOCUTCS 3eMIISI
W3-TI0J1 OCAIHOU OalrHu

Hpyroii peBHEpUMCKUil caTes b BUutpyBuii B X KHUTE CBO-
€ro Tpyza 1o apxMTEKType, COCTaBJIEHHOro Mexay 25 u 23 IT.
70 H. 3., YIIOMUHAET 00 aHAJIOTUIHOM CPEACTBE ISl IPHUCITYIIIN-
BaHMS K IMOJ3eMHBIM padoTaM aTakyIomero mpu 00opoHe AToi-
JIOHUU (4TO MMeJIo MecTo 3a 214 nmer go H. 3.). JKurtenau 3Toro
ropofia, y3HaB OT JIa3yTUMKOB O MUHHBIX pa00Tax OCakIaloIIuX,
IPUCTYNUINA K OTPBIBKE MOl TOPOICKMUMU CTEHAMHU HECKOJIBKUX
NO/I3EMHBIX Tajiepeid, BbIIBUHYB MX Ha TMCTaHLIMIO NIOJIETa CTpe-
JIbl. DT yYaCTKU rajiepeil JOJKHbI ObUIA UT'PATh POJIb TAK Ha3bl-
BAEMBbIX CITYXOBBIX PYKaBOB. B KaXJ0M TakoM pyKaBe OCaxJIeH-
HbIe TIOMECTMJIM MHOXECTBO IMYCTBIX OpPOH30BBIX COCYJOB, pa3-



BECUB MX TaKMM 0Opa3oM, YTOOBI OT MaJICHIIIero COTPSICCHMS
I'PyHTa COCY/bl B3aUMHO COIIPUKACAIUCh M CBOUM 3BOHOM JaBa-
JIV 3HATh O MPUOIMKEHUH TTOJ3eMHBIX padoT aTtakymomero. Kak
TOJIBKO 3JIOBEUIVI 3BOH YKa3bIBaJl MECTO HACTYMATEJIbHOM Taje-
peu, Tak cervac e, B HOUb, OCaXICHHBIN TPOOMBAIT ITOTOJIOK OJI-
HOBPEMEHHO B HECKOJIbKHMX MECTaxX M Uepe3 3TH OTBepCTHs Opo-
caJl B HEMIpUATEJ s TOPIOYME U 3JI0BOHHBIE BEIIECTBA, ChINaJl pac-
KAJIEHHbIN NIECOK, JIWJI KUIISATOK U TOPSAYYI0 CMOJTY. DTUMHU CPEJI-
CTBaMH, yIOTPeOIeHHBIMY BHE3AITHO U B OOJIBIIIOM KOJTMYECTBE,
OCa)KJEHHOMY YJQJIOCh YHUUYTOXHUTh BCEX HETPUATEIbCKUX pa-
00YMX, HAXOIUBIIIMXCS B aTaKYIOIIEN rajepee.

B npyrom ciyudae, Bo BpeMs ocaisl B 189 r. H. 3. pum-
CKUM KoHcysioM PaBuemM ropoga AMOpakwM, pacIioyIoKEeHHO-
ro Ha rpa”uie Jnupa (ceBepo-3amaaHasd vyactb [IpeBHen -
Jaj1bl), OOOPOHSIIOIIUIACS, OOHAPYKUB HACTYTATEIHHYIO rajiepero
NPOTHUBHUKA, BKaTUJ B Hee OOUKY, HATIOJIHEHHYIO 3aKKEHHBIMU
MyXOM U NEPbSIMU, OTYETO MO rajiepee pacipoCTpaHUIICS YAyIll-
JIMBBIN IbIM, BBIHYAMBIINY aTaKyOIIMX OCTABUTH rajepero. [Ipn
ocajie pUMCKUM nonkoBoAaleM JIykyiiom ropona ®eMuckups
(68 r. H. 3.) KUTEIM ropoaa, MPoOUB MOTOJIOK HEMPUSITETLCKON
rajepey, 3alyCTWIM B Hee 4epe3 oOpa3oBaBliieecss OTBEPCTHE
KPOKOJIMJIOB U3 TOPOJICKOTrO 300M1apKa, acluioB, 3Mel, eXUIH U
Jaxe XWIHBIX 3Bepel, Opocasi TyJa ke yIbH C MYeIaMH, TH-
pOrv, HAaUMHEHHbIE 0OCaMH, ¥ BOOOIIE BCe, YTO OBUIO CIIOCOOHO
YCTPAIIUTh HETIPUSATEISI I HAHECTH MY CYHIECTBEHHBIN BPE/.
W neiicTBUTENBHO, PUMIISIHE YCTPAILIWIMCH U B NTAHUKE MOKUHY-



JIX TIOA3EMHBIN XO1I.

Berenuii cunraet, 4to pBH, B OCOOEHHOCTH BOJISIHBIE, SIBJISI-
I0TCS1 JIYIIIUM CPEJICTBOM 3aIIMThl OT HETIPUATELCKUX MOAKO-
noB. «PBHI Mepe]; TOpOACKUMH YKPEIUICHUsIMH CIeyeT AesiaTh
KaK MOXHO IIMpe U TIyOXke, — MUIIET OH, — YTOOBI OCaXk/Iak0-
UM HEJIETKO OBUIO WX 3aIllOJIHUTh U CPOBHSTH; JIMIITH TOJb PBBI
HAUHYT 3aIOJHATHCS BOJOW, /JIs MPOTUBHUKA CTAHOBUTCS Me-
Hee BCe BO3MOXKHBIM MPOJOJIKATh MOJKON». BUTpyBuUil paccka-
3bIBaeT 00 OTHOM CJTyJae, KOT/ia IMPHIILIOCh IPUMEHHUTD BOITY [T
paspyllIeHUs1 MUHHBIX rajieped npotuBHUKa. IIpu ocage omHo-
ro U3 JIpEBHEHIIMX TOPOJOB eBporierickoro 3anaaa Mapce (oc-
HOBaH rpekamu) B 49 r. 70 H. 3. 3alIUTHUKY JIsI IPOTUBOJCH-
CTBUSI HETIPUSITEIbCKOMY MHHEPY BBIPBUIA ITTYyOOKUU POB, /1aB
€My 3HAUUTEILHO OGIIBIIYIO TTyOMHY CPAaBHUTEIIBHO C TITyOMHOM
pBa, HAXOMUBIIIETOCS Mepe]] TOpOACKUMU cTeHaMu. B MecTax, rie
He OBUIO BO3MOKHOCTH OTPBIBaTh TIIyOOKO PBBI, OHU YCTpauBa-
JIM JUTMHHBIE U IIIMPOKHUE OaccelHbl. DTU TIOC/IEHNE, TaK ke KakK
Y PBBI, 3aOJHAINCh BOAOM. Kak TONBKO HenmpusTenbcKas rajie-
pest ObLIa BhIBEJICHA B POB, BOJIA C CHJION YCTPEMUJIach B rajiepeio
1, OMIPOKMHYB TMOATOPHI, Pa3pyllIuia ee, TpUudeM MorudIm Haxo-
JIMBIIIAECST TAM MHHEPBI IIPOTHBHHUKA.



Boii B nonzemesibe — MUHEPBI MPOTUB KOHTPMUHEPOB

OpHako cambIM JEMCTBEHHBIM CPEJCTBOM MPOTUBOJCUCTBUS
aTakylolmeMy MHUHepy ObUIM KOHTpPMUHHBIe rajepen. [lepo-
HAyaJbHO OHHU BEJUCh MPOTHB PAa3HBIX TMOJABMKHBIX OCAIHBIX
CPEACTB OCAXJAIOIIET0, TAK Ha3bIBAEMBIX T'eJUIENONEN, UK TIO0-
JBVDKHBIX OallleH, W TIPOTUB BO3BOIMBIIMXCS ATAKYIOIIUM Tep-
pac. Tak, no cnosam Berenus, npu ocage Pogoca Imurpuem I1o-
sopiietoM (304 r. 10 H. 3.) OOOPOHSIIOIIMIICS KOHTPMUHUPOBAT
MyTh, [0 KOTOPOMY OXMJIAJIOCh TPUOIMKEHNE TIOBMIKHOM Oarir-
HM aTaKyIoILEero K ropockum creHam. Ilocnennuii, He nopo3pe-
Basl 3aMBICJIa HEMPUSATENS], IBUHYJI CBOIO OAIIHIO IO MPEIIOo-
’KEHHOMY IyTH, HO MOAPHITHINA I'PYHT HE BBIACPKAT TSKECTH —
OalTHs MPOBAJINIIACK, ¥ HE OBUTIO HUKAKOW BO3MOXHOCTH HU TTPH-
JBUHYTH €€ K CT€HE, HU BBITAIUTh U3 poBaia. PyKUIUA B CBO-
e ucropuu I1esonoHHEeCCKUX BOMH MMILET, YTO BO BPEMS OCa-
nbl [1naten B 428—426 rr. A0 H. 3. CIAPTAHCKUM LIapeM Apxuja-
MOM IIATEM1IbI TPOBEJIM U3 TOPOAA MOI3EMHBIN X071 I10]] HACHIIb,



KOTOPYIO COOpYKasl ApXuaMm Jjisi OCAJHbIX MAIllUH, ¥ TaCKaJIn
3eMJTI0 K cebe. «Jlonroe Bpems cTosiBIIIME 32 TOPOJOM BOMCKA HE
3aMeyaTd HUYero, Tak 4To 4yem OoJbllle OHU HACBHIIAIM 3eMJIH,
TeM MeHbIlIe TIOIBUTAIUCH K KOHILY, IOTOMY YTO CHU3Y HACHIMb
MOCTENEeHHO YOBbIBAJIA U Oceaia B TOM MeCTe, rjie ObUIH cena-
HBI sIMbI». Heuto mogoGHOe ke MOBTOPUIIOCH TIPU 0Cajie DIeCChl
nepcuckuM 1apeM ['ozpoem I B 554 1. H. 3.

FOmuii Le3app B cBoMX 3anmuckax o ['ayiibCKoit BOMHE YIOMMU-
HAaeT O cllyyae, KOrJia eMy IMPHIILIOCh TPOBECTU MUHHYIO raJiepelo
K UCTOYHUKY U OTBECTH €r0 B HOBOE PYCJIO TIO Tajiepee, YTOObI
JIMIIIATH TOPOJI BOJIbI M TEM CAMbIM 3aCTaBUTh JKUTEJIeH CIaThCs.

CmepTh Kkpenoctu /lypa-EBponoc

O nom3emMHBIX padoTax JPEeBHUX MBI MOXKEM CYOUTh KaK IO
JIUTEPATyPHBIM UCTOUHUKAM, TaK U 11O ApXEOJIOTMYECKUM HaXO/l-
kam. OHUM 13 Hanbosiee IPKUX IPUMEPOB MMO3eMHO-MHUHHON
OOpLOBI SBJISETCS UCTOPHUS OCaJbl U IITYpPMa JIPEBHETO TOpPO-
na Iypa-Espomoc («lyppa» Ha apameiickom o0oO3Ha4YaeT Kpe-
nocTs), pacnonoxeHHoro Ha Cpegnem Epdpare B Meconora-
MUH, Ha Tepputopuu copemeHHorn Crupun. Bo Bpems apxeoo-
TMUYECKUX PACKOIIOK ObLIa OOHApYKeHa liejiasi MUHHASI K KOHTP-
MUHHas cucteMa; B 1936 romy oHa Oblia JEeTabHO yXkKe UcCcie-
JoBaHa. Ha Tom mecre, roe Haxogsarcsa ocratku r. [lypa-EBpo-
rioc, B III Beke 10 H. 3. Obl1a OCHOBaHAa MakeIOHCKas KOJIOHUS,
3axBauyeHHas 3areM napdsaHamu. B 165 r. H. 3. pumiisHe 3aBoe-



BaJIM 3Ty 4acTh AonuHbl EBpara u caenanu 3ToT ropoj cBoen
MECTHOU pe3ujeHIren. B ropone pacnonaraics KpyIHbIA PAM-
ckmii rapHr30H. Ocnadnenue Pumckoit nvnepru B 111 Beke H. 3.
MO3BOJIMJIO TIepcaM MpepUHATh B 256 T. ocajly 3TOro ropoaa,
MMEBIIEro OOJBIIOE 3HAYCHUE KaK JIJIsS PUMJISTH, TaK M JUISI TIep-
CcOB Onarofapsi CBOeMy MECTOTIOJIOKEHHIO HA TOPTOBBIX Iy TSIX.

Topon ObLT pacroyiokeH B BOGHHOM OTHOIIICHUW Ype3BblYai-
HO yJauHO — OH ctosil Ha Oepery EBdpara u cuutasncs Henpu-
crynmHor Kpenocteio. C ceBepa M ora oH ObLT 3allUIIEH ecTe-
CTBEHHBIMH OOpBIBAMH, C BOCTOKA — pekoil EBdpaTom, 1 Tomb-
KO OJJHA 3arajiHasi CTOPOHa MOIJIa ObITh TPU3HAHA YIOOHOM IS
araku. Kpome Toro, ropos b1 0OHECEeH BBICOKOW KAMEHHOM CTe-
HOM, TOJIbKO YaCTUYHO CHIEJIaHHOW M3 Kupnudva-ceipiia. CTeHa,
3aIMINABIIAS TOPOL C 3aMaAHON CTOPOHBI, OblIa BhicOTON 8—10
METPOB M yCUJIEHA IBEHAIIAThI0 OAIHSAMU C TUIaThopMaMu Ha-
BEPXY /151 YCTAHOBKY METATEJIbHbIX OPYIUH.

B mpensunenun ocanpl M IEHCTBUS CTEHOOMTHBIX OPYAUIA
pumIIsiHe 3a0maroBpeMeHHo mpoBenu psa mep. [Ipexnae Bcero,
OHH YBEJIMYMWJIM BBICOTY CYIIIECTBOBABILMX CTEH U 3aTEM CJIe/Ialn
3eMJISIHYIO OTCBIIIKY BIIEpE/IY, UMEBIIYI0O OYE€Hb KPYTOW OTKOC;
32 CTEHOW OHU YCTPOWJIU IIUPOKYIO 3eMJISIHYIO HACBIITb, 3aChIIIaB
IpY 3TOM psifi CTPOEHUH, NMPUMBIKaBIIUX K cTeHe. HapyxkHoro
pBa He ObLJIO; OUEBHIHO, PUMJISTHE HE YCIIENIU ero C/IeNaTh h3-3a
TBEPAOM CKAJIUCTOM MOYBBI.

Kak u cnenoBanio oxuiaTh, IEpCchl MOCAE HEYIAYHbIX MOIMbI-
TOK B3ITh TOPOJI aTAKOH, MPEANPUHSLIIN MOI3eMHbIe paOOTHI IS



paspyleHust CTeH, OJHOBPEMEHHO HaYaB BO3BOAUTH CIIEINAITb-
HYIO0 OCa/IHYIO amnmapeib, YTOObl B30OpaThCsl Ha CTEHBI, a TAKXKe
YCTAaHOBUTH OOEBble MalIMHBI. Ha 105KHOM YacT! 3amajHou CTe-
HbI, T7Ie, OYEBUIHO, U ObLIU COCPEIOTOUYEHBI TJIABHbIE CHIIBI TIep-
coB, B 1936 r. Obu OOHAPYKEHBI M PACKOMAHBI TOJIBKO YE€ThI-
pe MUHHBIX Tanepen. [lepBast 1 BTopasi rajeper ObUTH Halpas-
JieHbl poTHB OatieH 19-ii u 14-i, TpeTbs U YeTBepTas MU 110
KpasM anmnapenu Ha pacctosiuuu 10—12 MeTpoB pyr oT apyra.
HaBcTpedy MUHHBIM rajiepesiM IepcoB PUMIISTHE BBIBEJIU CBOIO
KOHTPMUHHYIO cucteMy. Ilepchl mpoBenu cBoM rajiepeu o rno-
BEPXHOCTHBIM, OY€Hb TBEPABIM CJIOEM CKaJMCTOrO IPYHTa; IMO-
CIIETHUI TIOCITYXKUJI [UIsl Tajieper TIOTOJIKOM U TO3BOJISLT 000M-
TUCh Oe3 uX oOmmBKU. ['aneper ObUTM KBaJApPaTHOTO CEUEHUS,
IpUYeM BBICOTA €jBa JOCTUrasa YyesoBeyeckoro pocra. Harpas-
JIeHUe rajiepeil oueHb U3BUJIMCTO, YTO TOBOPUT 00 OTCYTCTBUU
KaKUX-TMO0 U3MEPUTENBHBIX MHCTPYMEHTOB, HO B TO K€ BpeMs
MOXHO TPOCJIEANUTH, YTO HAMPABJIEHHUE rajiepeil MOCTOSTHHO BbI-
NPaBJISIIOCh.

[Ton GamHsAMM M CTeHaMM Tajepesi MeHsila CBOM BMJ: OHa
npeBpanaiach B KOPUA0P, YKPEIIEHHbIN ¢ OOKOB OpeBHAMU U
KPBITBII TOJICTHIMM J1ocKamu. Hapy:kHbII Kpail cTeH ynupasics
HEMOCPEJCTBEHHO B 3TO KpeIUIeHWEe, BHYTPEHHUI ke B 3eMJIIO.
[MIupuna ranepen OblIa MPUOTU3UTELHO PaBHA IIUPUHE CTEHBI,
HO OCb ee OblJIa CMellleHa HECKOJIBKO KHAPYKH MO CPAaBHEHUIO C
OCBIO CTeHBI. BhI3BaHO 3TO, OUEBUTHO, JKeJIAHUEM TOCIIe TIOIKO-
ra BpEMEHHBIX MOJNOPOK ONPOKUHYTh CTEHY KHApyXkH, IJe Ha-



ChIIb ObLTa MeHbiIIie. [11s1 Toro 4ToOB 00ECTIEUUTh TOCTYI BO3/1Y-
Xa B MOMEHT TOPEHHsI, B TIOTOJIKE Tasieper ObLIA MPOOUTHI OTILY-
IIVHBI, BHIBEJICHHbIE HEMOCPEICTBEHHO BHYTpPb OarHu. [anepes
Ne 2 mMena BEHTWISLMOHHYIO OTAYLIMHY — rajlepeio, BbIXOAs-
11y10 B oBpar. Jljisi ocBelieHus rajieped NpUMEHsUINCh CBETUIIb-
HHKH, CAETaHHbe U3 KaMHsA. [IJI HUX B CTEHaxX Tajieper 4epes
paBHbIE IPOMEXYTKH J€IaTUCh HEOOIBIINE HUIIIH.

Pumckue koHTpranepeu (3a UCKJIIOUEHHWEeM yJacTKa MoJL CTe-
HaMu) ObLJIM BBIBEJICHBI B HACHIITH, T09TOMY TPEOOBAIUCH KpeTl-
nenusi. Ceuenue rasiepeu Obuto 1,20 mMerpa mo mwmpuse u 1,75
MeTpa B BHICOTY. B KOHTpMUHHOI raniepee Ne 4 ObIIO pacrionoxe-
HO O0JIbIIIOE TIOMEIIEHHE AUaMeTpoM 6—8 METPOB, YKPEIJIEHHOE
MHOKECTBOM CTOeK. Hannuue takoro OOJbIIOro MoMeneHus B
PBIXJIOM IPyHTE TOBOPHT O TOM, YTO YK€ B IPEBHOCTH MOI3EMHOE
MCKYCCTBO CTOSUJIO Ha BBICOKOM CTyreHu pa3sutusi. Cysi 1o pac-
NOJIO)KEHUI0 MUHHBIX TaJlepeil U MX MOJIOKEHUIO BO3JIE armape-
JIM, TUTaH aTaky ObUI IepcaMu B IOCTaTOYHOM CTENEHH ITPOyMaH.
[o Bceii BEpOSTHOCTH, OH 3aKJTIOYAJICS B CIIEYIONIEM: arapesiu
Npe/THa3HAYAIUCH JUISl YCTAHOBKY HA HUX METaTeJIbHBIX MaIlIvH,
a TaKXke U J1sl TOro, YToObl TOMOYb OCAXKAAIOLIMM B300paThCsl HA
creHy. OJJHOBPEMEHHO C TUM HaMeyasach K pa3pyIllieHuIo Oar-
Hs Ne 14, T71e, 09eBUIHO, CTOSUTN TJIABHBIE METATEIbHbIE MAIIIMHbI
pumisiH. OXuaaTh, YTO ITa OAIIHS IIEJTMKOM OOBAJIMTCS, OBLIO
HeJIb3s1, TaK Kak OHa C 00erX CTOPOH Oblla YKperjieHa 3eMJISHBI-
MM HACBIIIAMUA, HO 00BaJI €€, XOTS Obl U HETOJIHBIN, TO/IKEH ObLI
Pa3pyIIUTh BEPXHIOK IIAT()OPMY M BBHIBECTH M3 CTPOSI Malll-



Hbl. O4eBUIHO, TaK 3TO U ITpousouwio. He coBcem scHO, moyemy
npotuB Oantau Ne 15 HET MUHHBIX Tajiepeld, HO MOKHO TIPE/ITo-
JIOXUTh, YTO OHU UJIM He OOHAPYKEHbI PACKOITKAMHU, WJIN OAIlHsI
He uMesia O0eBbIX MAIllMH; BO3MOXKHO Tak:ke, 4To rajepest Ne 4
ObLIa MpeHa3HauYeHa JIsl pa3pyIlIeHus 3TOW OAllTHUA, HO KOHTP-
MUHHBIE paOOThI PUMJISIH TIPOTUB aIllapeii N3MEHITN Ha3HAYe-
HUe rajiepey; IOBOPOT B CTOPOHY OAIIHU B MECTe BCTPeYH 00enx
rajiepeit (MepcruacKor U pUMCKOW) TOBOPUT B MOJIb3Y MOCTIEAHE-
ro npeanonoxenus. l'anepea Ne 3 npegHazHavyayiach 1 TOTO,
9TOOBI BOPBATHCSI B TOPOJI OTHOBPEMEHHO C OBJIAJICHUEM CTEHOW
U pazpyienuem Oarray Ne 14, 1. e. 1 3axXofa B ThUI PUMJISTH
B caMbIil KpuTHueckuii MomeHT. [lluprHa ranepen Obina 2—3 M,
YTO YK€ caMO TOBOPUT O Ha3HaueHuu rayepeu. Oounme saep Ha
3TOM YYaCTKE CBUJETEbCTBYET O TOM, YTO MIEPCHI B MOMEHT aTa-
KM BEJIU 3[IeCh YCUJICHHYIO CTPENIbOY U3 CBOMX OOEBBIX MAIIIVH,
YTO MOATBEPKAAET Hallle npeanoioxeHre. OueBUAHO, BblIa3Ka
BHYTPb ropojia Oblj1a ojiaep:kaHa cTpeabOo.

PumisiHe co cBOEM CTOPOHBI NPEIIPUHSUIA KOHTPMEPHI.
MuHHbBIE Tajieper PUMIISIH MOXHO Pa3[IeUTh HA TPU TPYIIIbL:
KOHTPMUHHAS CUCTeMa, MpeHa3HaYeHHas /17151 OOpbObl ¢ MUH-
HBIMH padOTaMu NIepCcoB, KakK, Hanpumep, y Oartau Ne 19, 3atem
MHHHAsl CHCTEMa, HaIlpaBJICHHAs JJIs pa3pyllIEHUs allapesiu,
Y HAKOHEl| KOHTPMUHHAs rajepesi, NpeAHa3HauYeHHas 1Jisl Iie-
peXBaThIBAHUSI MUHHBIX Tajepeil MPOTUBHUKA, KaK, HallpuMep,
KOHTpMUHHas rayiepest Ne 2 y GarmHu A, BO3BeJIcHHAsI pUMJISTHA-
MU B IIPEIIIONIOKEHUH, YTO NIEPCh rajepero Ne 2 moBeayT He Moj



OamHO Ne 14, a B ropon. ['anepest puMiisiH OblIa BhIBE/IeHA W3
OaIlHM 1 3aKaHYMBAJIACh TYITUKOM, TaK UTO €CJTM ObI IEPCHI AaXke
BOPBAJIUCH B 3Ty rajiepero, OHU ObUTM Obl YHHUTOXEHBI B CaMOW
6anne. Cyzis 1o YKCITy CKeJIeTOB, HAlIeHHBIX B rajiepesix, B HUX
IIPOMCXOIMJIA O)KecToueHHas1 Oopboa. Harmpumep, B paiioHe Garir-
HU Ne 19 ObuIa CTHIUKA B Tajiepee, MpruieM puMIIsiHe (OYeBU/IHO,
pUMCcKHe paboure) Oexasu; UCITyTaHHbIe XKUTETU, HAXOTUBIIIN-
ecsl B 9TO BpeMsl CHApYKH, HE 10KUasCh, KOrJa BCe pUMJISHE
BBIAYT, 3aJI0KMJIM MOCTIEIIHO BXOJ B rajiepelo, Tak 4TO BHYTPU
ocTanoch denoBek 16—18 (ckeneTsl KOTOPBIX M ObLIM HaiIeHbI
y 3aMypOBaHHOIo Bxoja). Ilepchl MOJOKINIM PUMCKYIO Tajiepero
U B MeCTe BCTpeud o0eMX rajiepeil 3al0kKuiv BXod. PumiisaHe,
OCTaBIIIMECs] B 3aMYPOBAaHHOM ¢ 00X CTOPOH rajiepee, 4acTuy-
HO CTOpENH, YACTUYHO 3aJ0XHYJINCH.

[Tocrne 3TOrO NMEPCHl 3aKOHYMIM CBOU pabOThI IO OOPYIIEHUIO
6aray Ne 19. Ho 310 HMYero UM He Aajio, Tak Kak pa3pyllleH-
HO€ PUMJISIHE CYMEM BOCCTAHOBUTb, 3aBAJIMB ITPOBAJI B CTEHE U
OarHe 3eMJiei, U, KpOMe TOro, MOCTABIIIM TaM CBOM OOEBbIE Ma-
mHbL. B paiioHe anmapeny pumiisiHe BeJId KOHTPMUHHYIO Tajie-
peto Ne 4, npeiHa3HAUYEHHYIO /151 pa3pylieHus annapeau. Oye-
BU/JIHO, 3/1ECh BO BpeMs BCTpeuH B rajiepee Ne 4 iepcoB ¢ pumiisi-
HAMU TaK’Ke MPOU30IILIA CTBIYKA, OKOHUHUBIIIASICS IOOEON PrM-
nsH. [Tocse 3Toro pumiisiHe MPUCTYIIIIN K OTPBIBKE rajiepei moj
anmnapesbio. BepositHO, oHa Oblia paspylieHa IBax/pbl, Cyas Mo
JBYM rajiepesiM, pacroyoKeHHbIM APYT HaJ IPyroMm, U clieAam
BOCCTaHOBJIEHUs. Pa3pyIieHue npon3BeJeHo MyTeM NOKOra ra-



Jiepen (Cyas Mo cieaM noxapa) u, 1o Bcel BepOsITHOCTH, B MO-
MEHT, KOIZa MO amnapejy BTaCKABAJIACh WINA YCTaHABIIMBAJIACH
OoeBasi MallliHa.

VYBuzeB, uTo 6€3 OBJaJeHUsI PUMCKOI rajiepeeii armapesib HU-
Korja He Oy/IeT TOTOBa, MEPCHl PEIIIU €l0 OBJIAAETh, JIJISl Yero
onu u3 rajepeu Ne 3, oueBHIHO, HE OOHAPYKEHHOW PUMJISTHAMH,
HAvyaJld PbITh NEPIEHANKYISPHO MPEKHEMY HAIIPaBJICHUIO JBE
rajgepeu, 4TtoObl OTpe3aTh ranepelo pumiisH. KpaiiHss u3 atux
rajiepeit OblJla OKOHUEHA, 110 BCEl BEPOSITHOCTH, PaHbIIIe, U HYK-
Jla BO BTOPOU rajiepee Mporiaia, mo4eMy OHa M OCTaJIaCh HEOKOH-
yeHHOU. PumiisiHe, co CBOer CTOPOHBI, Y3HAB O BEAYIIMXCS pa-
60Tax, B MeCTe Mpe/roiaraeMoil BCTpeuu rajepeii moaroToBuiIn
OOIIMpHOE MOMeIIeHHe (0 KOTOPOM FOBOPUJIOCH BBIIIIE) H, OYe-
BUJIHO, TIOCTIAJIU Tyaa HeOombIon otpsia comaar. Cyasi o Bce-
My, 60pbOa OKOHUMJIACH HE B TIONIB3Y pUMIIsiH. [lepchl, 3aHsB ra-
Jiepelo, MOJOXKIJIM €€ U TEM CAMbIM 3aKPbLUIM PUMIISTHAM BXOJ B
KOHTPMHHHYIO rajiepeto Ne 4, mociie 4ero ocaxJaiiuyM OCTaBa-
JIOCh TOJILKO BOCCTAHOBUTB AIIapesib U MPUBECTH TUIAH aTaKU ro-
pona B aeuictBue. Packonku Jlypa-EBponoc peajibHO mokazaiu
I'POMAJIHBIN pa3Max MUHHBIX paOoT B APEBHOCTHU U, UTO €le UH-
TepecHee, MOJTHYI0 COIIACOBAHHOCTh ITHX PadOT ¢ OOIIUM I1j1a-
HOM 3axBaTa ropoga.

IlepBoe npumecTBre 60eBOH XUMHHU

Dta BoMHa Mex1y Prumckon umnepuen n CacaHuiamu npu-



MeyatesibHa €llle U MEepPBbIM JOCTOBEPHO M3BECTHBIM CIIy4aeM
IIPUMEHEHN A XUMUUECKOro opyxus. Bo Bpems ocael [lypa-EB-
POIIOC MEPCHI €ro BepBble MpruMeHw M. CacaHu/ibl, aKTUBHO BO-
eBaBIlMe Ha Tepputopuun biamxnero Bocroka B nepuon ¢ 11 o
VII Bek, 4acTO HCIOJIb30BAJIM BECbMA JKECTOKME U W3OIIPEH-
HbIe CITOCOOBI, TTO3BOJISIIONIAE UM TPOHUKHYTh BHYTPb KPETo-
creil. PuMckue comnmarsl, 3aiuinaBiimge 3Ty OMKHEBOCTOYHYIO
kpenoctb okoyo 2000 sieT Hazaj, cpaXkaJuch CO CBOMMM ITPO-
TUBHUKAMHU B JTOBOJIbBHO HEOOBIYHOM MecTe. OHU OWIHCH B Y3-
KOM TYHHeEJI€, IPOXOAUBILIEM MO KPENOCTHIMU cTeHamHu. [lep-
CBI CJIOXKWJIN B TyHHeJIe Oappukamy u3 20 Tes1 MoruoImx 1 yMH-
paloIIMX PUMCKUX COJJAT, PUKPBIBIIKCH €10 OT CTPE MPOTUB-
HUKa, a 3aTeM Pa30XKIJIM 32 HEeW KocTep. B KauecTBe ropioyvero
NepChl UCTIONB30BAJIM COJIOMY U TUIAIIM TIOTUOMMX puMIisH. B
HEro OHU HAKUJAJIM MPEIMEThI, KOTOPBIE ITPU TOPEHUH BbIIEISI-
JIM TOKCUYHBIE U 3]I0BOHHBIE BELIECTBA (B TOM YHCJIE CMECh, CO-
CTOSIIILYIO M3 CMOJIBI M CEPBI). 3aTeM Mepchl 3a0JIOKMPOBAIIH BbI-
XO[l U3 TYHHEJISI CO CBOEW CTOPOHBI, 3aKPbIB €ro KaMmHeM. 13-3a
9TOrO pUMJIsSIHE ObUIA BBIHYKJEHBI TIOKMHYTh CBOM TO3UIIVH U
BBIOpPAThCS U3 TYHHEJISI, B KOTOPOM CTaJI0 HEBO3MOKHO JIBIIIATb.
TokcruHble UCMapeHust TOJKHBI ObUIM TIOMEIIATh APYTUM PUM-
CKMM BOMHAaM IONACTh B TYHHENb. [Tpr 3TOM nepcuickuii BOvH,
KOTOPBIN TIOIKET OTPABJISIONIYI0 CMeCh, yOekaTh He CMOT U 3a-
JOXHYJICS caM. B KOHIIE KOHIIOB NEPCHI B35IM TOPo. DTO caMoe
paHHee apXeoJI0rnYecKoe CBUAETENLCTBO IPUMEHEHU ST XUMUYe-
ckoro opyxus. [lozgHee 3TOT METO NEPEHSAIN IPEKMU.



[ocne 3axBaTa 3amagHOrO pUMCKOrO rocyJapcTBa BapBapa-
MU MUHHasi 60pb0a B BOGHHBIX JEUCTBUSIX HA BPEMs UCUE3aeT.
VYcnoBus panHero CpeiHEBEKOBbSI € €ro pa3gpo0IeHHOCThIO (e-
OJAJIbHBIX TOCYAAPCTB, C OAHOM CTOPOHBI, MaJIOMOIIHbIE APMUU,
XapakTep PHIAPCKUX OMOTYSHUI U IMPOYHe CrieludriecKue 00-
CTOSITEJIbCTBA — C JAPYTOM, HE AaBaJIM BO3MOKHOCTU BECTHU JON-
I'yI0 ocajly TOpoOB, a CJIe/IOBATENIbHO, U Pa3BEePThIBATh LIMPO-
KyI0 TIO/I3eMHYI0 60pb0Oy. BMecTo MUHHBIX rajiepeil cranu rnpu-
MEHSITh «Uepenaxm», C HOMOIIbI0 KOTOPBIX OCAKJAIOIINIA TOX0-
JIWJT K CTEHAM HETPUATENTLCKOTO TOPO/Ia M BHIJIETIHIBAI B HUX 00-
PO3Jibl, BCTaBJIsAsl BMECTO BHIHYTHIX KAMHEN WJIM KUPIUYei TojI-
MIOPKH, KOTOPbIE MOCJIe 3aKUTAIUCh, U CTEHA TAKUM 00pa3oM 00-
pyummBaiack. Ha pucyHke B onHOM MaHycKpunTe K Tekcry ['e-
pona BusanTtuiickoro nzo0paxkaercsi pabota MUHEPOB Ha YTy
creHbl. ['epoH Bu3aHTUIICKMIA, ONTUCBIBASI STOT CIIOCOO, TOBOPHT,
YTO «Yepernaxu» OTCTOSsUIM IPYT OT Apyra Ha paccTosstHuu 20 1ma-
TOB, ¥ B KQXKJION «uyepernaxe» Haxoauaoch 2 MmuHepa. bosbimH-
CTBO apMuii paHHero CperHeBEeKOBbsl IPUMEHSLIO STOT CIIOCo0,
NOJTyYUBIIIMA Ha3BaHUE BU3AHTHICKOTO, XOTS OH ObUI U3BECTEH
ele B ITyOOKOM IPeBHOCTH. DTOT cnocod ObUT MPUMEHEH Mpu
ocazie Hukeu B 1097 r. Bonee rnyiaHomepHasi nog3eMHasi MUHHAsI
BOMHA ITPOM3BOAMIIACH BO BpeMs ocax: Hypaio — B Mnnmupun
B 1104 rony, 3amka laiisipn — B 1204 rony; Menrona — B 1420
rony; Koncrantunonosns — B 1453 rogy ¥ MHOTUX JpyTuUX.

B nepuon BpemeHu /10 BBeJeHUsI TIOPOXa MUHHBIM paboTam
NIPUIaBaI OCOOEHHOE 3HAYEHHUE U JTsl IPOMU3BO/CTBA MX CTapa-



JICh HAOMPATh UCKYCHBIX pabOUumnX, TPEUMYIIECTBEHHO U3 PYIO-
KOTIOB, BBI3BIBASI UX JIAKe M3 MHOCTPAHHBIX rocyaapctB. OcoOeH-
HO CJIaBWJIMCh MUCKYCCTBOM BEJICHMSI MUHHBIX Pa0OT aHIIMYaHe,
Janekapauiipl (kutenu ropuctoil oonactu Cpenneit [1IBervin)
u ap. Beaencreue BaXKHOCTH MOA3EMHOM BOWMHBI MHOTHE TTPABU-
TeJIU U BOEHAYAIbHUKU CTAPATTUCh UMETh TP BOMCKAX MOCTOSIH-
HBIE OTPSIJIbl OTBITHBIX MUHEPOB. Takoil OTpsiA, HApUMEp, CO-
nepxan @punpux bapdapocca.

O TeXHWYEeCKON CTOpOHE MHHHBIX PadOT TOro BPeMEHHU HC-
Topuorpadbl MUIIIYT, YTO OHA HE MOAYMHSIIACH ONPEIEICHHBIM
npaBujiaM, HO BOOOIIe 3aBUCEa OT UCKYCCTBA PadOYMX U Tpe-
OoBaHU# pyKoBoaUTEINSI padoTamu. [aepen He UMenu onpese-
JICHHBIX Pa3MepOB, HO B OOJIBIIIMHCTBE Cy4YaeB ObLIU ITPOCTOP-
HbIE, BEJIMCh Ha HEOOJBIIION ITyOUHE U He HYXIAJKCh B UCKYC-
CTBEHHOU BeHTWIsAIMU. HacTynatenbHble rajieper Beauch mpe-
MUMYIIECTBEHHO U3 OTKPBITHIX CITyCKOB, TOTJa KaK 0OOPOHUTEb-
HBIE — OOJTBIIIEH YaCThIO U3 KOJIOMIIEB. [ ajieper 1 KOJIOIIbI, CMOT-
psI TIO TPYHTY, OOIIMBAJIMCH JEPEBOM HJTH OCTaBATUCH BOBCE O€3
OOIIMBKY, TPUYEM B TIOCTIEJHEM ClTydae rajieper OTPhIBAIUCH B
BU/JIE CBOJIA, @ CT€HbI KOJIOALIEB JIeJIAJIUCh HE BEPTUKAJIbHBIMU, a
C HAKJIOHOM, TIOYeMYy KHHU3Y KOJIOMIbI HECKOJIbKO CYKHBAJIKCh.
Yacto 0OOPOHSIIONTHIACS CITYCKAJICS KOJIOATIAMH HEeTIOCPEICTBEH-
HO B HENPUATEITLCKYIO Tajlepeto M TaKUM 00pa30M OBJIAJICBAII €10.



Bropas Beaukas Kuraiickas crena. Ilogzemuast

Heckonbko JieT Ha3al B CEBEPHOW KUTACKON MPOBUHIUHU
X30311 apxeonoramMu ObUT OOHAPYKEH IMOJ3EMHBIF OOOPOHHUTEITh-
HbIII OOBEKT, BO3BeIleHHbII BO BpemeHa CYHCKOM OUHACTUU
(960-1279 ronpl). Bo3aMokHO, OH ObUT CBUJETENIEM TOA3EMHOR
BOWHBI Mexay BouHaMu CyHCKOM IMHACTUM U arpeccopamMu ro-
cyaapcrBa Jlso. OOmas miomap, 3aHIMaeMasi COOpYKEHHEM,
MIOCTPOEHHBIM U3 KMpnHya 1oz 3emiien, cocrasiser 1300 kBaa-
PaTHBIX KMJIOMETPOB. B Hero BKIII0UeHsl pa3HOOOPa3HbIE JIOBYILI-
KM, & TAaKKe KUJIblE IOMEILEHN 1)1 BOUHOB. ApXEO0JIOr'Y Ha3Ba-
1 910T 00BeKT «Ilom3emuon Bemukoi creHol». K coxanenuio,
YUEHbIM TOKA HE y/IalI0Ch HATU B UICTOPUYECKUX XPOHUKAX HU-
Kakoi MH(popMaLu 00 3TOM COOPYKEHUHU.

XpOHUKH M JIETONIHCH

MHorue UCTOPUKH, YIIOMHUHAS O ClyvasiX B3sITUSI KPEernocTen
C TIOMOIIBIO HEB3PHIBHBIX MFH, IHUIIIYT, YTO MO OOJIBINECH YacTh
TIOJIKOBOJILIBI TTPeHeOperayii 3TUM, €/iBa JIM He eTUHCTBEHHBIM
a¢pdexkTrBHBIM cpeacTBoM. OgHAKO He OyJieM 3a0bIBaTh, YTO MC-
KYCCTBO BBIBECTH MOA3EMHBIN X0l TOUHO B HY’)KHOE MECTO, BbI-
JIEpKaTh HAIPABJICHAE U MO0 TOPU30HTAJIM, U IO BEPTUKAJIM J1a-
ke B XXI Beke siBiisieTcs 3aaded JajieKO HE MPOCTOM. Takux



CHELMATUCTOB (MapKIIeHAepOB) TOTOBIT B MHCTUTYTE WU TEX-
HuKyMe 4-5 niet. U Bee ke, Jaxe cerogHs npy MpoxXoaKe TyHHe-
a5 paHou Beero 500-600 meTpoB, onmoOka B 2—4 mMeTpa cuu-
TaeTcsl OTJIMYHBIM PE3YJIbTaTOM. A 4TO TOBOPUTh O BPEMEHAX,
OTCTOSAIIMX OT HAC Ha TPU ThICAYM JieT? OUEeBUIHO, UTO CIIELM-
QJIMCTOB, CIIOCOOHBIX BHIIIONHUTH 3Ty 3a/a4y, B T€ BpeMeHa Ha-
CUMTBIBAJIOCh eAUHUIIBL. U cliyyaeB HeyJauHbIX MOJ3EMHO-MUH-
HBIX paboT, OYEeBUIHO, OBUIO rOpa3ao OOJbIle, HEXEU yCrelll-
HbIX. [10JIKOBO/ILIBI, BOBMOKHO, HE CYUMTAII BO3MOKHbBIM TPATUTh
OIPOMHBIE YCUJIMS M YIIMY BPEMEHM B YCIIOBUSIX, KOTIIA Pe3yJib-
TaT COMHUTEJIEH.

W Bce xe 3TOT METOo[ CyIIECTBOBAJ, U MUHHOE OpYyKHE 3apo-
JJIOCh TIPUMEPHO 3a JIBE C MOJIOBUHOW — TPU THICAYU JIET TOMY
Ha3aj. Eme He ObUIO B3phIBUATHIX BEIIECTB, MOPOXA, HO YKE CY-
IIECTBOBAJIA CaM MPUHLMI PUMEHEHHUSI MUH, TEPMUH «MUHa»
Y TaKTMKA MUHHOM BOWHBL. BeposiTHee Bcero, nepBble MOA3eM-
HbIe MUHBI TYHHEJIBHOTO TUTIA ObUTA €MHCTBEHHBIM THIIOM MUH,
CYIIIECTBOBABIIIUM [0 M300pETEHM ST IOPOXA.

BoT HECKOJIbKO MPUMEPOB U3BECTHBIX OCA[l U3 IPOU3BEICHUI
HCTOPUYECKUX aBTOPOB.

Tum Jlueuii, oppazmenm u3z «Hcmopuu Puma om ocnosa-
HUS 20p00a», 00 ocade Amopakuu

«Pumasne npomug smoauiiyes»

[lepceii, ycavuuas o noseaeHun 3MoAULIUes, MOMUAC CHSL
0caoy ¢ 00N0HCEHHO20 OBLNO €20 BOUICKAMU 20p00A U B036PAINUN-



cs1 8 MakedoHuio, ycneg moavko Onycmoutums noas am@puao-
xutiyes. Ho smoautiyvt u camu ywau u3z Amgunroxuu, 3acnvi-
uiae, umo ux coOcmeeHHvle NPUOPeX’CcHble 3eMAU NO0BeP2aron-
cs1 pazepaonenuro. HUnauputickuii yapo I[lrespam c wecmwiooe-
csamblo nezkumu cyoamu ouen 8 Kopungpckuii 3a.aue u, npuco-
eouHus8 K cebe axeiickue cyoa, cmosswue 6 [lampax, npunsiacs
onycmoutams nobepexcoss Imoauu. Ho npomus Hezo evicranu
MbILCAYY FMONULIUE8, KOMOPble HEOMCMYNHO C1e008a.u 34 PA0-
MOM, U 8CSKULL Pa3, KaK KOPAOASIM NPUXOOUNOCH 02UDAMb U3NY-
uuny Oepeza, NPOXOOUNU NPSIMbIM NYMeM No Mponam u He od-
eau uaraupuiiyam evicaoumocs. Tem pemernem puMAsiHam noo
Ambpaxueli Yyoaaoce cHecmu 4acms 20pOOCKUX CHeH, pa3oueas
UX MAPaHamu cpaszy 80 MHOZUX MeCMAX, OOHAKO NPOHUKHYMb 8
20p00 OHU He MO2AU, UOO HCUMENU BMECIO PA3PYULEHHBIX CIEH
ycnesanu ObICMpo 8036ecmil HOBble, Od U CMOosi8UUe HA Pa36a-
AUHAX BOOPYHCEHHbLE BOUHbL 3AMEHSAU CO0O0U ykpennenus. [lo-
SMOMY KOHCYA, 6UOsl, UmMo, Oelicmeyst CUNOU 8 OMKPLIMYIO, OH
He Modicem 00OUMbCsL Ycnexa, peutun 6eCru NOOKON,; 8blIOPAHHOE
Mecmo OH 3aparee NPUKPbLA OCAOHbIMU HABECAMU, CKPbIBABULU-
Mu Oelicmeust pumckux condam. A me pabomanu OeHHO U HOWHO,
POsi X00 NOO 3eMAell U BbIHOCS. 3eMAK0 HABEPX, U HEKOMOPOe 8pe-
M5 NOOKON OCMABAACs He3ameueHHbIM. 1 opodicare ooHapydcuu
€20 N0 8HE3ANHO NOOHSBUELICS, KYUe U, UCNY2d8ULLCh, YO CINEHbl
yoice NOOKONAHwvl U 8 20p00 NPOOeNaH X00, CIMAAU NO C80I0 CHO-
POHY CMeH 8ecmi pO8 HANPOMUE mMozo Mecmd, Ymo Oblao Npu-
Kpbimo Hasecamu. Ha moii eayoune, 20e dondicer Ovla Oblims noa



NO03eMHO20 X00a, OHU NPEeKpamuay paoomy u cmanu npucny-
WUBAMBCSL NOO CMEHOK MO MAM, MO CSAM, CIAPAsiC PAccabl-
wamu, 20e dxce xkonarom. Om mozo mecma, 20e OHU SMOM WYM
YCAblUan, OHU noeeau Xo0 HanpsaMuK K nookony u 6e3 mpy-
0d, MZHOBEHHO GbIUAU K NOOPLIMOL U CHU3Y NOONEPMOL cmoli-
Kamu 20poockoii cmene. [Iponoocue dopozy 6 noo3emmwlii x00,
0CANCOeHHbIE CIANU OUMBCSL C PUMASIHAMU, CNEPEA MeMlU CaMbl-
MU 3acmynamis U Opyeumi OpYoUsimMu, KOMopbIMU PblaU 3eMAI0,
HOMOM K HUM ObICHPO CRYCMUAUCL B00OPYHCEHHBIE BOUHbL, MAK
umo mam, 8 2ayouHe, 3a6:3a.10Cb HACMOsULee CPANHCEHUe, XOM s C
nogepxnocmu u Hesuoumoe. boii Ovin sHcapkum, noka He dozaoa-
JAUCH NEPe2opadtCuBanb NOO3EMHbIIL X00 Mo 8 0OHOM, Mo 8 OpyY-
20M Mecme 8ONOCSHBIMU MAMAMU U NOCREUHO NOCMABAEHHbIMU
eopomamu. Tozoa ocadxcoaemvie npUOYManu HOBYO XUMPOCHb,
He mpe6o8asuyio 6OAbIUL020 MPYOa: 83518 OOUKY, OHU BbLCEEPAU-
AU 8 ee OHe omeepcmue, OOCMAmouHoe 015 Mo20, Ymoobl YKpe-
UMb 8 HeM HeOONbIUYIO MPYOKY, U320MOBUNU IHCENE3HYIO MPYD-
KY U JHCENe3HYIO dHce KPbUUKY OAst OOUKU, KOMOPYIO 80 MHOUX
Mecmax npoceepau, a 3amem, HanOAHUE My OOUKY NIMUUBLUM
nYXOM, NOCMABUAU ee MAK, YMoObl OHA OMKPbLIEANACH 8 NOO3EM-
Hblil X00. 13 ObIpOK 6 Kpbluike mopuanu ONuHHble KOnbsl, HA3bl-
saemvle capuccamu, Komopble He NO360ANU HENPUSIMENIO K Hell
npudausumocsi. [lomom evicekau UCKpY, NOOOHC2AU NYX U PA3OY-
AU 020Hb KY3HEUHBIM MEXOM, NPUCIABNEHHBIM K KOHUY MPYOKUL.
Toozemmblii X00 ObLn 3an0AHEH YOYUAUBLIM ObLMOM U eOKOI 8O-
HIOUell 2aplo OM 20psULe20 NYXA, OCMABAMbCSL MAM He MO2 Yice,



nookcanyit, HUKMo.

Anoanodop

Kozoa ompsio docmuznem cmemvl, HYICHO NOCMPOUNb HAge-
Cbl pa3HO20 POOA: OOHU — ONsl NOOKONA, Opyeue — OAsl Oelicmeust
maparom. /{5 noOkona K cmeme npucmagasiioncst cmonobol, 00-
mecanHble MAaKum 00pazom, 4mo ux MONCHO NPUNAOUMD K Hell 8
kauecmee cmoek. OK0A0 CheHbl CMOoUm makaice noonopa ¢ noo-
KAAOKOI NOO HEl HA 3eMAae, KOMOpas NOO0EPHCUBAEm U KOCble,
U ynuparouuecs. 8 Hee OPYCKU ¢ HEKOMOPbIM HAKAOHOM, HANO-
0o0ue uepenaxu, umoodvl 6ce Opocaemoe HA HUX CKAMbIBANOCD
6HU3. /151 3020 NPUOMOBASIIOMCSL MPU, Yembipe UNU NsINb Ye-
MulpexyeonvHbiX opyckos He menee 10 ¢pymos (2,957 m) onu-
HOlO U He Menee | pyma monwunoro. Ha nexomopuix naeecax
KOHUbL OPYCKO8 D0NHCHBL OblMb 3A0CHPEHDL, UMOo0bl UX MONHCHO
ObLIO BOMKHYMb 8 3eMAI0 0A51 Ycmouugocmu. A nocae 3mozo
Ha 0be CMOPOHbL Credyen NOgecUMb CNYCKAOUAUECS, HU3 KONCU
AUOO KYCKU NONOMHA UAU ULEPCIAHOL MAMEPUU OS5l 3aUjUMbl
om naoarouwux HakaouHo cmpen. Iloo kadxcoelm Hasecom cma-
HOBSIMCSL 80 8eCb POCH 08A Ue€N08eKd, KOMOpble 00N0IM CeHy
oonvue uem Ha NON0BUHY ee MONUUHBL, d 8 WUPUHY HACMONb-
KO, HACKONbKO NO3680A5€M WUPUHA OCAOHO20 HABECA; 8 BblUiU-
HY Jice deaarom omeepcmue, Hauunas ¢ 3 oymoa (0,887 m) nao
OCHOBAHUEM CMEHbl, Umoobl ObLIO KYoa cOpacvléame mMycop, a
K8epXy Om 3moz0 YeayOneHusi OHU npoousaiom CmeHy Ha ma-
Koe paccmosiHue, Kakoe um modxicem 6vime docmynto. Hasecwi



O00NIICHBL HAXOOUMbCsL OpYye om Opyza Ha paccmosiHuu mexee 20
dymos (5,914 m); ux 0onrdicHo Obimv MHO20, YMOOBLL OHU MOAU
oxeamums cgoeli padomori 3HAUUMeNbHOe NPOCMPAHCIEO Cme-
Hbl, 8 CUNY HEeDONLUUX PABMEPO8 OHU NOOBUNCHBL U, HAXOOSCH
0AU3KOo Opye om Opyea, ¢ MEHbUUUM PUCKOM NoO8epearomcs 0o-
Kosomy oocmpeny.

P

@1 Mining and countermining
Kalteng, China, 1128

BhiBeieHMe NoJKoIa Moj KPenocTHYI0 CTeHY U3-10J, IITYyp-
MOBOT'O COOPYKEHHSI

Kozoa sice cmena 6yoem npoouma u 6 Heti 00pasyomcst Kak
Obl HUMU 8 KOAUUeCmae, PABHOM YUCAY HABECO8, 8 KANCOOM U3



MuUX Yeayonenuli o6yoym 0oNoumv cmeny 08a NOBEPHYBUIUXCSL
Opye K Opy2y CNUHOIO Uen08eKd, He umerouiie Ooabule HYNcobl 6
uepenaxe, NONMOMY YIMO OHU 8Ce 8peMsi O0N05IM CHEHbL HaNPAgo U
HA1e80 NOO 3auiUmoli ee u maKum oopazom 0eaarom yeayoneHue.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.
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