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YBaskaemble KoJlj1eru!

B cootBercTBun ¢ 3akmoueHueM [Ipesnanyma BAK MunoOpHayku
P® ot 26.03.2019 1. crarbu A myOnMuKanuy B )KypHale « YCTOHYHUBOE
pa3BUTHE TOPHBIX TEPPUTOPHI» NPUHUMAIOTCS 110 CIIEAYIOIINM OTpac-
JSIM M TPYTIIaM HayK:

05.05.06 — I'opHble MamMHBI (TEXHUYECKUE HAYKH);

25.00.13 — OGorarieHue Mojae3HbIX HCKOMASMbIX (TEXHUYSCKHE Ha-
YKH);

25.00.20 — I'eomexaHnKa, pa3pylIeHHE TOPHBIX MOPOA, PyTHUYHAS
a’porasoiHaMuKa 1 TOpHast TeIUIo(U3HUKa (TEXHUIECKUE HAyKH);

25.00.22 — T'eorexHomorust (mmoa3eMHasi, OTKpbITast U CTPOUTEIIbHAS)
(TeXHHUECKHUE HAYKN);

25.00.23 — Odusuueckas reorpadus u oOuoreorpadus, reorpadus
TT0YB ¥ TCOXUMUS JTaHIma(TOB (Teorpaduieckue HayKn);

25.00.24 — DxoHOMHYECKasl, COIMANbHAS, TOTUTHIECKAs U peKpea-
LMOHHas reorpadus (reorpaduueckue HayKu).

[lomMumo 3TOrO, B pamMKax MEXKIyHapOAHOW 0a3bl IUTHPOBAHHSA
Scopus Temarrka JKypHalla OpueHTHpOBaHa Ha CICAYIOIHUE OTPAcin U
IpyNIbI HayK:

1. Texanueckue Hayku (Enginering);

2. Haykm o 3emsie m ruranerapusie Hayku (Earth and Planetary
Sciences);

3. Hayka 00 oxpy»xaromeii cpene (Environmental Science).

B cBsi3u ¢ TeM, 4TO KypHal « YCTOHYMBOE Pa3BUTHE TOPHBIX TEPPH-
TOpUi» BXxomUT B «llepeueHb pOCCHHCKUX PELIEH3UPYEMBIX Hay4HBIX
JKYpPHAJIOB, B KOTOPBIX JOJDKHBI ITyOJIMKOBaThCS OCHOBHBIC Hay4HBIC
Ppe3yJbTaThl AUCCEPTallii Ha COMCKaHUE YUEHBIX CTETICHEH NOKTOopa U
KaHJ1JaTa HayK» U BKIIIOYEH B MEXKIyHApOIHYIO pedepaTuBHYyIo 0azy
JIAHHBIX U CUCTEMY LIUTHPOBaHMs ScOpUs, IPOCh0a K aBTOpaM:

- coOmonarh TpeOOBaHUS K aBTOPaM ITyOINKaINH;

- TEKCT CTaTbH COIPOBOXKIATh HEOOXOIMMBIMH COITYTCTBYIOIIMMH
Marepuaiamy;

- He BBIXOIIUTh 32 PaMKH 0003HAYEHHOTO JIOIYCTHMOTO 00bhEMa CTaThH;

- BBIIOJIHATH BCE TPEOOBAaHUS, NPEIbSBISIEMbIE K PUCYHKAM, IHa-
rpammam, ororpadusm u np. Hamomunaem, uro pexakiys He BO3Bpa-
IIaeT aBTOPaM IPUCIIaHHbIE MaTepHabl paBHO Kak Ha OyMa)KHBIX, TaK U
Ha JIEKTPOHHBIX HOCUTEIISX.

Coo0mraeM TaxoKe, YTO KOIMMYECTBO XKYPHAJIOB, B PEKIAMHBIX LETAX
pacchUIaBIINXCS paHee OeCIUIaTHO, 3HAYUTENFHO COKPAIEHO, B CBSI3U C
4yeM nH(pOpMUpYeM, YTO MOAIIICKA Ha JKypHAII MPoAopKaeTcs. Te, KTo
He ycnen noanucarscs Ha 2 nonyroaue 2019 rona B otaenenusix Pocre-
YaTH, MOTYT CZENaTh 3TO B CaMOil peAakiuu (MogpoOHOCTH CTOMMOCTH
¥ YCIIOBHH TOANHMCKH B paszaene «lloxmicka. Pexiamay xypHaina).

Pemaknusi Taroke OCYLIECTBISET YCIYTH 0 M3TOTOBJICHHIO U pa3-
MEIIECHNIO PEKJIAMHBIX MaTepuajoB Ha CTpaHHUIAxX >KypHaia (0ONoXkka,
LIBETHBIC BKJICHKH, YepHO-Oelble BCTaBKH). BbI MOXkeTe IpopekiiaMmupo-
Barh MPOAYKIHIO, pa3pabOTaHHYIO B BalIMX JIA0OPaTOpHsX W HayYHBIX
LEHTpaX, MPEeJIOKHUTH 3allaTeHTOBAHHOE BaMH 000PY/I0BaHKeE, PHOOPBHI,
HOBBIE TEXHOJIOTUH, CHENaTh NMPEIIOKEHHE O COTPYIHUYECTBE, IPEUIO-
JKUTB YCIYTH HAy4YHOTO JIMOO IPUKJITHOTO XapaKTepa, MOMbITaThCs PH-
BJICYb MHBECTHUIIMH TT0JT BAILIM TTPOEKTHI, IPOAHOHCHPOBATh MOHOTPAQHIO,
T.. Ha TIPaBaxX PeKJIaMbl Pa3MECTHUTH JIFOOyI0 HEOOXOMUMYIO IS Bac UH-
(hopmaruro.

CrenaB 3asBKy ¥ ITPUCIIaB TEKCT ¥ MPUMEPHBIM BUJT BallIei Mpeso-
JaraeMoii pexiiambl, Bbl, CBA3aBIIKMCh ¢ HAMU 110 TeJe(OHY pelaKkiuu
+7(918)707-39-25, obroBapuBaere Bce neranu. [TloxyduB ot Hac cueT 3a
BBITIOTHEHHYIO pa0oTy, OIJIauMBacTe €ro, a KOMUIO IUIaTeKHOTO TOIy-
YEeHHs IPUCBUIAETE HA EKTPOHHBIHN a/Ipec peaaKIyy.

Bcerna passl coTpyTHU4IECTBY.

T.11. Ne3(41), 2019 T



HAYRI O SEMJIE

EARTH AND PLANETARY SCIENCES
ENVIRONMENTAL SCIENCES

Kpynnuvie kamacmpodgui, ysice pazopusuiue u npooodicaouiue pazopansd co8pemMeHt-
HbLIL MUP, RPOUCXO00AN O HEXHCEIAHUSA Ye106€KA CHUMAMBbCA € 3AKOHAMU NPUPOObL,
OMm He}CeNaHus NOHAMb, YUMo 207100 Helb3A YHOIUMb, ONYCHMOWAS 3eMIIIO.

IKOoJNorma n SHEProCcbEPEXXEHUE

HA TOPHOMPOMBILWJEHHbIX
NMPEOANPUATUAX NMPU NCINMOJIb3OBAHUA
3AWUTHbLIX YCTPOUCTB

Kan JIOPCT

'NasbiooB C.A.,
'Banues H.I".,
'peBueB H.B.,
20OnenHukoBa J1.H.

Beenenne. CokpallieHre U3IEPKEK B SHEPTOEMKHX OTPACIIIX HAPOJHOIO XO-
3HCTBA SBISIETCS] BAKHEHIINM 3BEHOM B Pe(OPMUPOBAHUU IKOHOMHMKH CTPAHbI
IIpU TIepexofie K PhIHOYHBIM OTHOIIEHHUsIM. OCHOBOW OCYIIECTBIECHHUS 3TOTO MpO-
Liecca sIBJISIeTCs 3HEPro- u pecypcocoeperkenue. CymecTByeT TeCHas CBA3b MEXIY
SKOJIOTUYECKAMH TIpobneMaMu 1 3(h(EeKTHBHOCTBIO HCIIONB30BAHUS DHEPTreTHIe-
CKHMX U MaTepHUANIbHBIX PECYPCOB. DHEPIO- U pecypcocOepereHue SBIIETCS HEOThb-
eMJIEMO# JacThIO SKojoruH [1].

IIpoGnema 3ammThl aTMocdepbl HNOMEIIEHUH 3JIEKTPOIN3HBIX MPOM3BOICTB
IIPOSBIISIETCS 0COOEHHO OCTPO B CIIy4asiX, KOIa JEKTPOJIU3 COMPOBOXKIAACTCS UH-
TEHCUBHBIM Ta30BbIIEICHHEM U 00pa3oBaHUEM a3po30:s tekTponuTa. Ha mene-
JNEKTPOJIUTHBIX 3aBOZAX M B II€XaX OYWCTKH IPOMBIIIEHHBIX CTOKOB IIPHU 00€3-
BPEXHMBAaHUU OTPAOOTAHHBIX PACTBOPOB JIEKTPOIUTA M TPaBUJIBHBIX PAacCTBOPOB
HPOUCXOMT MHTEHCHBHOE BBIIEIEHUE a3po30siel ceproit kucnotsl (H,SO,) u co-
JIEH TSHKETIBIX METaIIIOB [2—6], mpuBosIIee K 00pa30BaHUIO KOHIIEHTPAIHA STHX
BemecTB B momenieHud 10 100 Mr/M* 1 3HAYUTETLHOMY 3arps3HEHUIO BEHTHJISIIH-
OHHBIMH BBIOPOCAaMU BHEIIHEH aTMOCHEPHI.

OmHUM U3 PaclpoCTPaHEHHBIX CIIOCO00B OOPHOBI C HEMTPOM3BOAUTENHEHBIMHU
MOTEPSIMU CBHIPBS U 3arpsI3HEHUAMH aTMOC(epbl N3 TEXHOJOIHYECKUX BaHH SIBIISI-
ercs acnimpanus. Vimeercs 0o0JblIOe KOJIMYECTBO PA3IMYHBIX CIIOCOOOB PELICHUs
pobieM actmpanuu [6; 7]. Hanpumep, U1 TEXHOIOTHYIECKUX BaHH TPaBJICHUS U
ANIEKTPOIH3a IIUPOKO UCTIONB3YIOTCS OOPTOBBIE OTCOCHI [7], C TOMOIIBIO KOTOPBIX
BBIOPOCHI HAIPABJIIOT Ha HOCJIEAYIOUIYI0 OYHCTKY B (DMIIBTPAaX C MEXaHUYECKUM
YJIABIMBAaHUEM a3p030JI€i HEUTpaIbHBIMU BOJIOKHUCTHIMU Marepranamu. Mcnomnb-
30BaHKE OOPTOBBIX OTCOCOB (PHC. 1) COMPOBOXKAAETCS YHOCOM DIIEKTPOJINTA B BHIIE
KarenbHOH KUAKOCTHU U mapa. [loTepu Temna mpu 3MeKTpoIuTHIECKOM padHUPO-
BaHHMHU MeIH B TPAIULMOHHOM HCHONHeHUH gocturaror 70—80 %.

Kpome Toro, obecrieyeHne caHUTapHBIX YCIOBHI Ha pabodMX MeCTax 3a CYeT
TOJNBKO aCMHUpPALMU 3aTPYJHEHO H3-332 PE3KOro BO3pacTaHusi 00beMOB OOMEHHOMN
BeHTWIIIMU. HeoOXomuMo Takke MPOBENEHUE AOMOIHUTEIBHBIX MEPONPHITHM,
HalpaBJIEHHBIX HA 3aIUTy OT KOPPO3UM IEMEHTOB KOHCTPYKIMU CHCTEM acIH-
panum.

C menp0 YMEHBILIECHUS BBIIEJCHUS] KAaHIIEPOTEHHBIX ad3po30Jieil B atMochepy
Ha MOBEPXHOCTH AJIEKTPOJIUTA CO3NAIOT MEHHBIA 3aluTHBIN cnoil. Hemocrarkom

'Vpanbkckuii TocyaapCTBeHHbIN TOpHBIi yHHBepcuTeT, 620144, . ExatepunOypr, Poccust
2HWucruryt ropuoro neia YpO PAH, 620075, . ExarepunOypr, Poccust
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

8.

B = st vy iy HBB-TA, 1 - sewrnai, ) - fmanty cronciey migis, 4 - yapuorne, § - soncpows

curm, & - mrrusrn, - Tl sopod, § - o, U - ool 10 - sy s
Puc. 1. Cxema ycmanosxku ¢ 6opmogvimu omcocamu 0s
Mockoseckozo 3a600a no 06pabomke Y8emHbIX MEMANNO8:
1 — uonummueli Qunvmp; 2 — eenmunv;, 3 — pacxooomep;
4—yKpuimue 6 8ude nono2a; 5 —nonepeyHas céass, 6 —Wmanzu,
7 — BeHMUIAYUOHHbLL KOpob, 8 — wubep, 9 — cmouku,
10 — omcacwvisarowuii acpecam, 11 — oywupyrowas Hacaoka

Fig. 1. Installation diagram with on-board suction for the Moscow
non-ferrous metals processing plant: 1 — ion exchange filter,
2 —valve; 3 — flowmeter, 4 — shelter in the form of a canopy;
5 — transverse connection, 6 —rods; 7 — air intake; 8§ — gate;
9 —racks; 10 — suction unit; 11 —watering nozzle

TaKoTO criocoba siBsieTcst Hu3Kasi 3(h(QeKTHBHOCTD 3alllu-
ThbI, HGYCTOI‘/’I‘II/IBOCTI) CJIod TICHbI, €€ B3PBLIBOOIIACHOCTH
M TOKCHMYHOCTh HEKOTOPBIX IMEHOOOpasyromux. Pasme-
IIeHHE Ha 3epKajic BaHHBI MOIUIABKOB TAKXKE MO3BOJISIET
3aKpbIBaTh 3epKajo BaHH. OT HCMONB30BaHHS ATOTO CIIO-
coba IpennpusATHs OTKa3aJIMCh U3-3a HEyJI00CTBa 00CIy-
JKUBaHUS DJICKTPOJIM3HBIX BaHH.

OCHOBHOW HENOCTATOK JIOKAJIM3aIUH BPEIHBIX BbI-
OpOCOB ANEKTPOJIM3HBIX BAaHH 3aKJIFOYAIOTCS B TOM, YTO
(GUIBTPBI ¢ HEUTPabHBIMU MaTepualiaMi He o0ecredn-
BaIOT HEOOXOUMOM OUYUCTKU BBIOPOCOB.

ITpu yxome 3a TBepaeromieli OETOHHON CMechl0 He-
00XOMMO 00ECIEYUTh ONTUMAJIbHBIC TEPMHUYCCKHE U
BJIQX)KHOCTHBIC PCXKHUMBI, OT CO6J'IIO)1€HI/I$[ KOTOpPBIX 3a-
BUCHUT HOpMallbHOE HapacTaHUe MPOYHOCTH MaTepHaa.
Jlnst co3maHus TEIUION Cpeibl M il MHTESHCH(DHUKAIUU
TBEpJCHUsI OeTOHA PabOTHI BEAYTCS B JIETKMX BPEMEH-
HBIX COOPYXCHHUAX-TCIUIAKAX WKW II0[ IIJICHOYHBIMHA
MOKpBITHsIMA. B mocienHeM ciiydae OCTOH YKPBIBAIOT
MapOBOIOHETIPOHUIIAEMON IUJIEHKOM U BBLAEPKUBAIOT
B 3aMKHYTOM TakuM o0Opa3oM o0beme 10 Habopa mpo-
€KTHOW MJIM KPUTUYECKOM, OTHOCUTEIBHO BJIarornoTepb,
MIPOYHOCTH.

ean uccaenoBanmsi

Pa3paboTka Hay4HO-TEXHHUYECKIUX OCHOB YKPBIBHBIX
YCTPOWCTB, MPUMEHIEMBIX TPH 3aIIUTe aTMOChephI 1mo-
MEIIEHUH AIEKTPOIU3HBIX TPOU3BOACTB, HHTCHCU(HKA-
UK TBEpACHUSI OETOHA, PEeKyJIbTHBALUN HapyIICHHBIX
3eMellb B POIIecce TOPHOTO MPOU3BOJCTBA U 3aIUTHI OT
HaMOKaHuUs 1Tabeneit npu TopdopaspadoTkax.

MeTonuka uccJjie0BaHu i
B nanHO# paboTe MpemIoKeHO YKPBITHE 3JICKTPO-

274

JIU3HBIX U TPABUIBHBIX BaHH C IPUMEHEHHEM YKPBIBHO-
T'O YCTPOHCTBA B BHJIE THOKOTO MOJIOTHA (puc. 2) [8—12].

YerpoiicTBo mpezacTaBiseT co0ol CBOpaunBacMoe B
pyfioH / miaEHOYHOE MOJNOTHO 2, KOTOPOE MOCPEACTBOM
MOTIEPEYHON CBA3M 3 YKPEIUIEHO Ha THOKHX TSITOBBIX
aNieMeHTax 4, HaTSHYTHIX Ha Onmoku 5. [lpu BKItoueHUN
PEBEpCUBHOIO MNpPUBOAA IOJIOTHO HAaMAaThIBACTCS WM
pa3MarbIBaeTCs C PyJOHA Ha OTKPBITUE WJIM 3aKPBITHE
TEXHOJIOTUYECKHUX BaHH.

Puc. 2. Yemanoska ykpvimus 010Ka 91eKMPOTUIHBIX BAHH.
a — cxema ycmpoticmsa no namenmy Ne 2198966, 6 — ycma-
HOBKA YKpblmusi OJ10Ka 371eKMPONIUHbIX 8aAHH 014 []oce3Kkas-

2AHCKO20 Me0ennagubHo20 3a800d U MeOH020 3a800a Ho-
punvckoeo I'MK: 1 — pynon; 2 — niénounoe nonomno, 3 — no-
nepeynas ceasw, 4 — eubkue mazoevle snemeHmol;, 5 — O10KU;
6 — npusoo pegepcusuwlli, 7 — bapaban, 8 — nepedamounsviti

anemenm,; 9 — noodeposcusaroujue KaHamol
Fig. 2. Installation of shelter unit electrolysis baths:

a — diagram of the device according to patent No. 2198966, b — in-
stallation of a shelter for a block of electrolysis baths for the Dzhe-
zkazgan smelter and the copper plant of Norilsk MMC: 1 —roll; 2 —
film cloth; 3 — transverse connection; 4 — flexible traction elements;
5 — blocks; 6 — reversing drive; 7 — drum; 8 — transmission element;

9 — supporting ropes

ITonumepHsbIe MIEHKU C yYETOM UX OCHOBHBIX CBOWCTB
BBIOMpAIK COTNIacHO Taod. 1.
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SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

Tabnuua 1/ Table 1
CpaBHHUTEJIbHBIE JaHHBIE 10 OCHOBHBIM CBOIICTBAM MOJIUMEPHBIX MJIEHOK

Comparative data on the main properties of polymer films

Ilnenka
Film

IIpo3pauHocTh
Transparency
VYimHeHUe TPH PacTKeHUH
Tensile elongation
CT0iiKOCTh K XMMHUYEeCKUM peareHTam
Chemical resistance
Maca0cTOHKOCTh
Oil resistance
BonocroiikocTh
Water resistance
ILnoTHOCTH, T/M?
Density, t/m’
I'azonponnmaemoctn
Gas permeability
MaxkcumasbHasi TeMIeparypa
3KcIIyaTanuu, °C
Maximum operating
temperature, °C
MuHuMaJIbHasi TeMIlepaTypa
3KcIIyaTanuu, °C
Minimum operating
temperature, °C

IHoaudTHIIEHOBAS:

Polyethylene:

HU3KOM IJIOTHOCTH 0.91-
+ ++ ++ - ++ ’ ** 75-80 -60

low density 0,93

BBICOKOH TNTOTHOCTH 0.93-
o + ++ + ++ ’ ok 90-110 - 80

high density 0,96

HOJIl/alOHl/lJ'IeHOBaﬂ:

Polypropylene:

HCOPUCHTUPOBAHHAA
++ ++ ++ - ++  10,9-0.91 | ** 160 -10

undirected

OpPHUCHTHUPOBAaHHAA
++ |- ++ + |+ [0,9-0.91| *x 120 -50

oriented

HO.]]P[BI/IHI/I.]'IXJIOPPI)JHQHZ

Polyvinyl chloride:

MsTrKas

++ ++ - + +  |1,25-1,4| ** 60 -20
soft

KECTKada

. % + ++ +  |1,4-145] ++ | 90-150 -50
hard

HOJII/IBCHI/IHI/I,I[CHXHO]JI/II[HEUI
++ - ++ ++ ++  [1,6-1,72 | ++ 90-150 -50

polyvinylidene chloride

W3 no1uBUHMIIOBOTO cnuprTa:

From polyvinyl alcohol:

TTOJTNCTHPOITBHAS
| HE + - ++ | 1,05 | * 80 -
polystyrene

HNOJIHITUIICHTCpC(PTAapaTHaA -
pedrap ++ + ++ =+ | ++ 1,28

++ 260 - 60
polyethylene terephthalate 1.39

noMKapOoHaTHAS
Tt * - - ++ 1.2 * 135 - 100

polycarbonate

HEHIIOHOBAs
++ ++ ++ ++ ++ 1,1-1,2 | ++ 60-233 - 110

nylon

O0o03HaueHHE: «++» — OUCHB XOPOIIIO; «+» — XOPOIIIO; «—» — CPEITHE; «*» — IUI0X0; «**) — OUeHb ILIOXO.
Designation: "++" — it is very good; "+" — it is good; "-" — so-so; "*" — badly,; "**" — very badly.
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

YKpbIBHOE YKPBITHE IS 3IEKTPOJIU3HbIX
¥ TPABHJIBHBIX BaHH

Jns Jlxeskazranckoro MeieruiaBuiibHoro 3asoaa HITO
«JIxe3kazrannBeT™MeT OBLIIO TPUMEHEHO MPEITIOKEHHOS
YKPBIBHOE YKPBITHE 3JIEKTPOIU3HBIX U TPABWIBHBIX BaHH
B BHJI€ THOKOTI'O OJIOTHA.

TexHuyeckas XxapakTepUCTHKA YKPBITH IPUBEACHA B
TabI. 2.

YerpolicTBo o0ecnieunBaeT OrpaHUUEHHE CBOOOIHOTO
o0ObeMa HaJl YPOBHEM IJICKTPOJIUTA (TPABUJIBHOTO pac-
TBOpa), MPEAOTBpAIllcHHE BEIOPOCOB B aTMOC(epy MapoB
ANEKTPONHTa (TPABIIILHOTO pacTBOpa) Mpu padoTe BaHH
3a CYET WX KOHJICHCAITUH ¥ BO3BpAILCHHS 00pa3yIoIerocs
KOHJICHCATa B PacTBOP MO JACUCTBUEM I'PABUTAIIMOHHBIX
cui. [Ipu 5ToM KpoMme yCTpaHeHHS HEPOU3BOIUTEIEHBIX
MOTEPh AJICKTPOJIUTA JIOCTUTACTCS CTAOWIM3AIUs KOH-
LEHTPAlMU TPaBUIBHBIX PACTBOPOB, YAYYIIAETCS TEX-
HOJIOTMYECKHI PEXKUM Pa0OThl BaHH, COKPAIIAIOTCS TO-
Tepu 3Heprun. [IpuMeHeHne nogoOHOTO poja YCTPOUCTB,
HampuMep, TpU DICKTPONIU3E MEIH, MO3BOJISIET CHUZUTH
sHeprozarpatsl Ha 10-30 %, moTepu 3MEKTPONIUTA C 3ep-
KaJjia SIEeKTPOIU3HBIX BaHH — 10 40 %, a TakKe yay4IIuTh
YCIIOBHS TPYZIa 0OCITYKHBAOIIETr0 MEPCOHAIA.

YKpbIBHOE YKPBITHE NIPH yXO0J1€ 32 TBepaelomeii

0eTOHHOH CMeChI0

[Ipu yxone 3a TBepacroleil OSTOHHONW CMECHIO SB-
JisieTcsl 00s3aTeNIbHBIM CO3J]aHUE OINTUMANIBHBIX TEp-
MHUYECKUX W BJIAXXHOCTHBIX PEKHMOB, OT COOJIONCHUS

KOTOPBIX 3aBHCHT HOPMaJIbHOE HapacTaHHWe MPOYHOCTH
Matepuana. [ co3maHus TEIUIoi cpebl U I UHTEH-
cudUKaIK TBepICHUs OeTOHA paOOTHI BEAYTCS B JIETKUX
BPEMEHHBIX COOPYKEHUSX-TEIUIAKAX WIN TOA TJICHOY-
HBIMH TIOKPHITHSIMH. B 3TOM ciydae OETOH YKpBIBalOT
MapoBOOHETpOHUIIaeMOoH TteHKoH [13] (Tabm. 3) u BbI-
JIEPXKUBAIOT B 3aMKHYTOM TaKUM 00pa3oM oObeMe 10 Ha-
0opa MPOEKTHOW WIIM KPUTHYECKOW OTHOCHTEIHHO BIa-
TOMOTEPh MMPOYHOCTH.

[Ipu mpousBozacTBE OETOHHBIX PabOT MOTYT TpPHUMeE-
HAThCS TApPOBOIOHENPOHUIIAEMBIE TUIEHKH, BBIITyCKa-
€MBbIE OTEYECTBEHHOH IPOMBIIIICHHOCTEI0O Ha OCHOBE
€CTECTBEHHBIX, MCKYCCTBEHHBIX M CHHTETHYECKHX I1O-
JMMEPOB, B TOM YHcie C (YHKIHOHAIBHBIM 3all[ATHBIM
MTOKPHITHEM (METaJUTM3UPOBaHHEIe). [IpuMeHsemble mo-
JVMEpHBIE TUIEHKH JOJDKHBI 00Najarh JTOCTaTOYHON
MIPOYHOCTHIO, 3JACTUYHOCTHIO, TApOBOIOHEIPOHHUIIAC-
MOCTBIO Ha TIePHO]] PKCIDTyaTalllH, & TAKXKe CBapUBaThCS
IpH TEMIIePaType TEKy4eCTH ITOTNMEpPa, CKIEUBATHCS W
CIIIMBAaTHCS MEXITy COOOH.

[Ipu HEmocpenCTBEHHOM YKPBITHH OSTOHHOM MOBEpPX-
HOCTH IIeJIeCO00pa3HO TMPUMEHSTh IOMUITUIICHOBBIE U
MOJIMBUHWIXJIOPUIHBIE TIEHKU TOMHUHON 100-200 MM,
nonvaITHIIeHTepedTanaTHbie — TommuHoN 10 50 MM, [1o-
JIOTHHUIIE U3 TOJUMEPHOH TUIEHKH HeOOXOIUMO YKIIaJIbI-
BaTh HEMOCPEJCTBEHHO Ha MOBEPXHOCTH OETOHA WIIM C
00pa3oBaHMEM BO3JYIIHOTO 3a30pa BeIHMYHHOH 10 10 cMm
Haj 6etoHOM (puc. 3) [14; 15].

Tabnuya 2 / Table 2

Texnnueckas xapaktepucTuka ykpoiTus HITO «/Ise3kasrannsermen
Technical characteristics of the shelter of the NGO Dzhezkazgantsvetmet

Tloka3arens / Indicator

Beanuuna / Value

Pabouas Temneparypa anekrponura, °C
Electrolyte operating temperature, °C

63

MaxkcumanbHas konueHTpauus snekrponuta, H,SO,, r/n
Maximum electrolyte concentration, H,SO,, g/l

220

Marepuan yKpbITHs
Shelter material

IUICHKA ITOJIU3THIICH
no 'OCT 10354-82
polyethylene film
according to GOST 10354-82

TommuHa rieHKH, MM

Twun kaHaTtoB
Rope type

. ) 0,25...0,14
Film thickness, mm
Bricota Haj ypoBHEM 3epKaia BaHH JI0 TICHKH, MM 300
Height above the level of the bathtub mirror to the film, mm
CKOpOCTh JABMKEHHUS TUICHKH, M/C 0.1
The speed of the film, m/s ’

JlameTp TSArOBBIX KAHATOB, MM 20.7

Diameter of traction ropes, mm ’
KarpoHOBbIE

no 'OCT 10293-77
nylon according to
GOST 10293-77

276

T.11. Ne341), 2019 T



SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

Tabnuya 3 / Table 3

Du3NKo-MeXaHu4ecKHe CBOMCTBA MOJIUMEPHBIX MJIEHOK

Physico-mechanical properties of polymer films

Inenxu / Films
Moxa3arenn IOJIM3TUIICHOBAS, IIJIOTHOCTH MOJIUBUHUAIIXJIOPUAHAS
Indicator Polyethylene density Mapku B MOJIM3THIIEHTEpehTaaTHAas
BBICOKOI HM3KO Polyvinyl chloride Polyethylene terephthalate
high low grade B
IIpenen npoYHOCTH IIPU PACTSHKEHUH,
Krce/cm? 170-430 105-210 100400 1400-2100
Tensile Strength, kgf/cm?
OTHOCHUTENIPHOE YUTHHEHUE TIPH Pa3-
pbiBe, % 300-800 100-700 10-25 50-130
Elongation at break, %
IMaponponuiiaeMocTs 3a 48 4, r/m>
Vapor permeability in 48 h, g/m’ 0.1 0.2 0.12

Bononponunaemoctsb
3a 48 1, /v 0.2 0,07 1,1 0.2

Water permeability ? ’ ’ ’
in48 h, g/m?

Temnocrofixocts, °C 120 80-90 65-93 150

Heat resistance, °C

Mopo3ocTtoiikocTs, °C

Frost resistance, °C 46 -7 46 -60

IIpounocTts
2
ma pa;fr‘zf{g I;ZC/ M - 12-100 20-90 180-240
per tear, kgf/em?

Puc. 3. Cxema ycmanosku eubxo2o noiomua Hao nponapoy-
HOU Kamepol.

1 — nponapounas kamepa; 2 — eubkoe nonomuo, 3 — npueo-
OHOU bapaban 0151 HAMOMKU U PAZMOMKU 2UOKO20 NOTOMHA,
4 — mseoswiil anemenm, 5 — wikusvl, 6 — gepxrue nepghopupo-

sanHble mpyovl, 7 — omeoonas mpyoa; 8 — nudicrue nepgo-

puposarntvie mpyoul

Fig. 3. Installation diagram of the flexible web over the steaming

chamber:

1 — steaming chamber, 2 — flexible canvas, 3 — drive drum for wind-
ing and unwinding a flexible web; 4 — traction element; 5 — pulleys,
6 — upper perforated pipes; 7 — outlet pipe; 8 — lower perforated
pipes

T.11. N34 1), 2019 T

B Hactosimiee BpeMsi HET MpoOJIeMbl 3UMHETO OETOHH-
POBaHUSL, TaK KaK CYIIECTBYET HECKOJIBKO METOMIOB 3aIUThI
OeroHOB OT 3amep3anust. CaMbIM palliOHATIBHBIM CLIOCOOOM
3aIUTHI OETOHA SBIISIETCS YKPHIBAHKE 3AJIUTOTO OETOHA pas-
JMYHBIMU yTEIIUTENsIMU, HanpuMep wieHkoi [IBX u ap.
[16]. Ecmu npeamonaraercst mporpeBarh OSTOH ¢ MPUMEHe-
HHEM TETIOBOTO 000PYHOBaHHs, TO YKPBITHE CIIEIyeT yKiIa-
JbIBaTh HE Ha OETOH HEMOCPEACTBEHHO, a ¢ 00pa30BaHUEM
BO3ILYIIIHOTO 3a30pa. UeM BhbIle OyJeT TeMIeparypa BO3Iy-
xa Hagl 0ETOHOM, TeM OBICTpEe OH CXBATUTCS U 3aTBEPACET, a
3HAYUT, paHbLIE MOKHO OyZleT IPEKPaTHTb IPOTPEB.

Metoauka pacuera npemjiaraeMoro ycTpoicrea

TonmuHy TUIEHOYHOTO 3J€MEHTa IO JAOIMYyCKAaeMbIM
HaIPSHKCHUAM TIPH PacTsDKEHUH OT JEHCTBHUS TMAPOCTa-
TUYECKOTO JaBJICHHUS O (MM) CIIEyeT OTPENEIIATh IO Pop-
myze [17; 18]:

E
2
oon

8=0,135dg,

rme d — MUHAMAJTBHBIA JUaMETp caMOi KpyITHOH (pak-
IIUU TPYHTA, PACCESTHHOTO C UCIIOIB30BAHUEM CTaHAaPT-
HBIX CHT, MM; ¢, — TUIpOCTaTnYecKoe aasienne, Mlla;
E — momyne ynipyroctu Marepuana mieHku, Mlla; 6,
JIOITyCTAMOE HaNpsDKeHHE MPHU PACTSHKEHWH MaTephala
mienku, MlITa.
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TonmuHa IJIEHOYHOTO 3JIE€MEHTa JOJKHA HpPHHU-
Matbcsi He MeHee 0,2 MM. [[mMHA CMOTaHHOUM B PYJOH
rieHkn 00br9HO kpatHa 50: 50, 100, 150 wmum 200 M.

[Ipenen npounoctu (Mlla) npu pacTskeHuu 6, pac-
cunThiBany 1o Gopmyre [17; 19]:

c=F /A
z max (/4
rae F, — MakcuMasbHas pacTArUBaroNlas Harpys3Ka npu
WCTIBITAaHUM Ha pacTsukenue, H; A, — HavanbHOE more-
pedHoe ceueHne oopasna Mm2.

I[Ipenen nmpounoctn npu paspeise 6, (MIla) paccuu-

TBHIBAJIM 1O OpMyIIe
6 =F/A4,
r r 0
e F — pacTaruBaroias Harpy3ka B MOMEHT pa3pbisa H.
OTHOCHTENBHOE YUIMHEHUE NP MaKCUMaJIBHOH Ha-
TPY3KE £, B IPOLIEHTAX BBIYMCIIIIN 10 (hopMyIIe:
Al
=20z .100
l s
0

z

e Al, — u3MeHeHue pacyeTHOH JIMHBI 00pasla B MO-
MEHT JIOCTH)KCHUSI MAKCUMAITLHOM HATpy3KH, MM; [ ,— Ha-
YaJlbHas pacueTHas JJIMHA 00pasia, MM.

OTHOCHTENBHOE YIIMHEHUE NPU Pa3phIBE €, B MPO-
IEHTaX BBIYUCIISLIIH 110 opMyJIe:

e, = Mor 10
ly ’
e Al, — u3MEHEHUe PacYeTHON JIMHBI 00pasia B MO-
MEHT pa3pbIBa, MM.

Jns monmydeHHsl KaueCTBEHHOW CMOTKH M HaMOTKH
HEOOXOMMO CO3/1aTh IMOCTOSHHOE HATSHKEHHE TIICHKU
MpU TOCTOSHHOW JIMHENHON ckopocTu. Ilpu cmarbiBa-
HUU TUICHKH B PYJIOHBI OHA 10 BCEH JIMHE WUCTBITHIBAET
HaIpsDKSHHS U3rn0a, OJTM3KHUE K TIpeneiry TeKydecTr. Ta-
KUM 00pa3oM, MOMEHT Ha Bajy Oapabana M, co3maBae-
MBI TIPHUBOIOM, COCTOHT M3 JIBYX COCTABIISIOIINX:

M= MHaT + Mm’
e M _— MomeHT oT Harspkenust, Hm; M — MoMeHT, He-
00X0omUMEIH I AehopMaIiiy TUIeHKH, Hm.

M paccunTbiBay 110 Gopmye:

M, =6 Rbh,
e 6, — yIeabHOe HaTshKeHUe rieHku, Mlla; R — Teky-
Iee 3HaYeHNe paanyca pyJaoHa, M; b U i — mupuHa, M, 1
TOJIINHA, M, TUIEHKA COOTBETCTBEHHO.

YnenapHOE HATSHKEHUE TUIEHKH MPUHUMAETCS B 3aBH-
CHMOCTH OT €€ TOJIIHNHBI.
lpus<lImme =(0,1-0,35)6,mpus>ImMms,=(03-0,8)65,
Mpus<lImme =(0,1-0,35)6,mpu’s>ImMms,=(03-0,8)65,

MaxkcuMaabHO BO3MOJKHBIM MOMEHT, HEOOXOIHUMBIM
a7t ieopMaiyu mieHku, M, paBeH BETMYMHE IUTaCTH-
YECKOro MOMeHTa. Tak Kak OH AEUCTBYET B IJIOCKOCTH,
MIePIEHANKYISIPHOM och OapabaHa, TO OH U SBIISIETCS MO-
MEHTOM Ha ocH OapabaHa:

M =6 bh/A.
Torma momHOCTH MBHTaTens N (kBT) paBHa:
N=M_ +M )o/(1000p),
IIe ® — yIiIoBas CKOPOCTb BpaleHus Oapabana ¢,
® = V/R; v — ckopocTh cMoTKH, M/c; 1) — KI1J] mpuBona.
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Koneunslit paguyc pynona (6apabana) R, onpenes-
10T 110 (hopmyIie, M:

L
szw/S £+ R;,
T

e S — TONIMHA JIEHTbI; L, — EMKOCTh pyioHa; R — Ha-
YaJbHbINA paguycC pyJIOHa.

Hcnonb3oBaHue YKPHIBHOIO YCTPOICTBa

B 3aBHCHMOCTH OT Ha3HAUYE€HMS U UCXOJHOM KOMIIO-
3UIMH [IJIEHKY BBITYCKAIOT MapKu T: 71 U3TOTOBICHUS
U3JENUM TEeXHUYECKOTO Ha3HA4YEeHMs, CTPOUTEIHCTBA
BPEMEHHBIX COOPYKEHMH, 3allUTHBIX YKPBITHH, yIa-
KOBKM U KOMOWHHMPOBAaHHBIX IUICHOK. MakcuUMallbHas
IMIMpYHA MIeHKH Bcex Mapok — 6000 mm. Ctpoutens-
Hasl TUIeHKa 00JiaJiaeT TOBBIIIEHHONW MPOYHOCTBIO, YTO
o0ecreunBaeT €il MOBBIIIEHHYI0 CTOMKOCTh K MEXaHU-
yeckoMy Bo3zaeicTBuio. OHa BBIAEPXKUBAET OoJbIINE
Harpy3KH, MPH 3TOM He Je(POpPMHUPYETCS U HE PBETCS.
3TO MO3BOJISIET MPUMEHATH € MpH pabore ¢ QyHAa-
MeHTOM U (acagom. [Tnenka oGnajgaeT MOBBIIIEHHBIM
ko3 dunuenrom repmernyHoctd. OHa HE MPOMyCKaeT
BJIary W BOJY, €€ HCIIOJIb30BaHHE O0CCIIEYUT HaIEeK-
HYIO 3aIlUTy OT JIOOBIX HETaTHBHBEIX BO3MCUCTBUHN. 3a-
navBaHWEe IIBOB IUICHKHW MEXAYy coOoi obecrieunBaeT
MOJTHYIO TepMETHYHOCTD. [10o QHU3MKO-MeXaHHYECKUM U
JNEKTPUUYECKUM TOKa3aTesIM TMOJUITUICHOBAsA IICH-
Ka JOJKHA COOTBETCTBOBaTh TPeOOBAaHUSAM K HOpMaM,
yKa3aHHBIM B Tabm. 4 [18].

CrpouTenbHble IUIEHKH IPUMEHSIOTCS ISl TOTO, YTO-
OBl YKpBIBaTh OETOH OCOOCHHO 3UMOI, YTO TaAPaHTUPYET
3¢ PEeKTUBHOE COXpAaHEHUE TeIUIa B Telle JKelne300eTOH-
HOW KOHCTPYKLMH M J1a€T BO3MOXKHOCTH PaBHOMEPHO
OXBaTHUTh OETOHHYIO cMeCh. [IpuMeHSIFOTCS AJ1s 3aIIUTHI
00BEKTOB OT OCAJIKOB U IIOXOH MOTOABI HA CTPOUTENb-
HBIX IJTOIIA/IKAX.

PanmonajibHOE IPUPOIONOIb30BAHHE

Oxonoruueckuil GakTop sBISETCS OAHOW M3 Bax-
HBIX ABMXKYIIMX CHJI Pa3BUTHS U3MEHEHUH €To Xxapak-
TepucTHK. JlanamadTel, HapyLIEHHbIE TPU JOOBIYHBIX
paboTax IIIMHHUCTHIX CHIPHEBBIX MaTEPHUaOB, TPEOYIOT
peKynbTUBALMU. [TTaBHOW I€1bI0 PEKYIbTHUBALIUU SB-
JseTcsl BOCCTAHOBIIEHHE MPOAYKTUBHOCTH HapyllIeH-
HBIX TEPPUTOPUI M BO3BpALICHHUE UX B HCIOJIb30Ba-
HUe. PexynbTuBanus mnpeaycMaTpuBaeT MpOBEAEHUE
KOMIUIEKCA HMHXEHEPHBIX, TOPHO-TEXHOJOTHYECKUX,
MEJNOPAaTUBHBIX, CEIbCKOXO3SIHCTBEHHBIX U JIECOXO-
3siicTBeHHBIX paboT. Ha Oumomornueckom srame pa-
00T OCYIIECTBISAIOTCS BOCCTAaHOBIICHHE IOYBEHHOTO
IIJIOIOPOJHOTO CJIOS, O3€JIEHEHHE, MEJIHOpPAaTUBHBIE
paboThl, OMoNOTHYeCcKast OYUCTKA MOUYB, (PUTOPEKYIb-
THUBaLlMOHHBIE PAOOTHI C MCIOJIB30BAHMEM YKDPBIBHBIX
ycTpoicTB. JanHas npobiema sBIsSeTCS BeCbMa aKTy-
aJbHOM, T.K. €XETOAHbIE IJIOIIAAN HapyUIEHHBIX 3e-
MeJb, TPeOYIOIUX PEeKyIbTHBALUHU, YBEIUIHBAIOTCS
Ha 10 TeICcSTY TekTapoB B rox [20].
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O¢pdexTuBHBIM cr1ocoOOM J0OBIUM 30JI0Ta ABIAET-
Csl METOJ KYy4YHOTO BbIIIeNaduBaHus. [Ipu sTom pymy
HEOOXOAMMO CKJIaJNPOBaTh HA OTKPBITHIX IUIOMIAIKAX
U TPOJINBATh PEareHTaMH, B COCTaB KOTOPBIX BXOMST
[UaHH]IBI, TOTIaJJaHHE KOTOPBIX B IPYHT JOJDKHO OBITH
MOJTHOCTBIO HCKIIOUeHO0. KpoMe Toro, peareHTHI, po-
XOJIsl CKBO3b PYIy, PACTBOPSIIOT COAEpIKaIeecs B Kyde
30JI0TO M BBITEKAIOT HAPYKY, IJI€ UX U COOMPAIOT IS
JaJbHEHIIEr0 OCAXKACHUS METAJTIMYEeCKOTO 30JI0Ta.
[Tpu >TOM HeNb3s TOMYCTUTh YTEYKH MPOAYKTUBHOTO
pacTBOpa B IPyHT.

HanexHpIM cnoco0oM opraHM3aliH TUIONIA0K IS
Ky4YHOTO BBIIIEIaYNBAHUS SBISCTCS YKIIA/IKa 3alIUTHOM
IUICHKH, Ha KOTOPYIO M BBITPYKAIOT Py C MOCIEIYIO-
et o0paboTkoi Kyun peareHTamu. [Ipu aTom MmeMOpa-
Ha CIOCOOHa O0ECHEYHTH 3aIIUTY OT TEPEUYNCICHHBIX
pooiem.

TexHOMOTHS Ky4HOTO BBIIIETa4NBaHUS IPEATIOIAraeT
YCTPOWCTBO CHEUATIBHOTO MoJurona. Ero HazHayeHwue:

- obecnieynTh MITAaOSTMPOBAHNE TIOPOBI C LENBIO ee
BBIIICTAYNBAHYS;

- HE JONYCTUTb MONAJIAaHUS B ITOYBY U OKPYKAIOIIYIO
Cpey arpecCHBHBIX OTXOJOB IIPOM3BOICTBA.

Hcnoan3oBanue npu xpaneHuu ¢gpesepHoro topgpa
B CKJIAJ0YHBIX eTNHHIAX-IITAGETAX

OnHUM W3 MEPCIEeKTUBHBIX HANpaBICHUN MPHUMEHE-
HUSI YKPBIBHBIX YCTPOMCTB SIBIISICTCS MX UCIIOIB30BAHHE
NIPU XpaHeHUH Gpe3epHOro Topda B CKIIATO0YHBIX STHHHU-
Hax-mradensax.

[Ipu xpanenun ppesepHoro Topda B mradensx mpo-
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TEKAIOT CJIOKHBIE MUKPOOWOJIOTHIECKHE, XUMUIECKUE,
TEIIOPU3NIECKHE TPOIECCHl CaMOpa3orpeBaHusl U
MpeBpaileHus Topda U ero KOMIoHeHToB. Pazpabora-
Hbl 0COOBIE TEXHOJOTHYECKHE MPHEMBl OpPTaHH3aI[UU
TEXHOJIOTUYECKOTO TpoIlecca YOOPKH B XpaHEHUS TOP-
¢a.

[Ipu xpanenun QpesepHoro Topha Kak TOILIHBA
yIpaBJeHHe MPOIeCCaMH HAlpaBICHO HAa TOPMOXCHHE
MpoIecca CaMOHArPEeBaHUs W TPEIAOTBPALICHHS] CaMO-
BO3rOpaHus Topda, a TaKKe CHUKEHUS TIOTEPb OT HaMO-
KaHUs ¥ YHOCA BETPOM.

[Ipu xpanennu Topda I qpyrux HampaBIeHUH HC-
MOJTb30BaHMS WHTEPECYET COXPaHHOCTh €ro OpraHu4e-
CKOTO BEIIeCTBa: yIIIEBOJHOTO M OUTYMHOTO KOMILIEKCA,
a Tak)Ke BO3MOXKHOCTH TPW HArpeBaHHWH IEPEBO/A CBS-
3aHHOTO a30Ta Topda B JIETKOyCBOsIEMbIS /ISl pACTCHUN
(hopMBL.

Ha mpakTuke mmpoko UCIONb3yeTcss YKPBITHE INTa-
Oeneil TONMMATUIIEHOBOW TUIEHKOU (puc. 4), 4TO B coYe-
TaHWU C JAPYTUMH CIIOCOO0AMH W MPHUEMaMU TO3BOJISIET
YOPaBJIATh MPEBPALIEHUSIMA TOpha U €ro KOMIIOHEHTa-
MU B HY>)KHOM HanpasiieHuu [21].

MobOunbHBIE OecKkapKacHbIE aHTapbl U3 METall-
JOKOHCTPYKIHH, OOTSHYTHIE WJIM OOIIUTHIE CIie-
HAIBHBIM TEHTOM, ITH0O0 MHEBMOKapKacHBIE CO-
OpYXEHUS MOTYT OBITH HCIIOJB30BAHBI JUISI YKPBI-
THsI 000pYJOBaHUSA OT BO3JEHCTBUSA OKpYyXKarollen
Cpeasl M OpraHu3alUi KPYTJIOTOAUYHOW pabOTHI
MOOMIBHBIX MOJIYIBHBIX 30J0TOU3BICKATEIbHBIX
¢dhabpuk.

Tabnuua 4/ Table 4

Du3nKo-MexaHuYecKHe M JIeKTpHYecKre CBOMCTBA 1éHKkH Mapku T

Physicomechanical and electrical properties of a film of brand T

Ioxasareas / Indicator

Hopma pist mapku 7 ToaIuHoOR*
Norm for brand T thick *

up to 0,03 mm

ot 0,03 10 0,10 Mm
from 0,03 to 0,10 mm

ot 0,10 Mmm
up to 0,03 mm

10 0,03 mm

IIpounocts npu pactsokenun, MIla, He MeHee:
Tensile strength, MPa, not less than:

B NIPOJIOJIBHOM HAaIIpaBICHUN
in the longitudinal direction

16,1/16,1 14,7/14,7 14,7/14,7

B MOIIEPEYHOM HaIlpaBICHUU
in the transverse direction

13,7/13,7 13,7/12,7 13,7/12,7

OTHOCHUTENBHOE YAJIMHEHHE NIPH paspbiBe, %, HE MEHEE:
Elongation at break, %, not less than:

B IIPOJIOJILHOM HAaIIPAaBICHUNA
in the longitudinal direction

150/120 300/250 360/300

B NIPOZIOJIbHOM HAIIPABICHUN
in the longitudinal direction

150/150 400/350 430/350

Crarnueckuii KO3QPUIHEHT TpEeHHS
Static coefficient of friction

-/- 0,1-0,5

VienpHOE MOBEPXHOCTHOE AIIEKTPHUUECKOE COIIPOTUBIICHUE,
Owm, He Oosiee
Specific surface electric resistance, Ohm, not more

-/- 1-10'

*B gncnurene yka3aHbl 3HAYSHUS U IVIEHKH BBICIIETO COPTa, a B 3HAMEHATeJIe — ISl IEPBOTO COPTa.
* The numerator shows the values for the highest grade film, and the denominator indicates the first grade.
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Puc. 4. llImabenv ppeseprozo mopgha ¢ yKpbi6HbLM
Mmamepuaiom

Fig. 4. Stack of milled peat with covering material

Texauueckne mapaMeTpbl TMOIUITHICHOBBIX TOJO-
T€H, UX pabOTOCTIOCOOHOCTh B YCIIOBHUSX IKCILTyaTallln
00BeKTa IMO3BOJIAIOT MPUMEHATH B TOPHOMOOBIBAIOIICH
MIPOMBIIIUIEHHOCTH:

- TIpY TIPOEKTUPOBAHUY M CTPOUTEIHCTBE ITOJIUTOHOB
OTXOJIOB MPOU3BOJCTBA PA3TUIHBIX KIACCOB OMACHOCTH
— TBEPABIX U KHUJIKHX;

- B KayecTBe NPOTHBOMMIBTPAIIMOHHBIX TOJOTEH
TUIOMIAIOK KYYHOTO BBIIIETAYUBAHIS, TEXHUIECKIX BO-
JTOEMOB, JIJIS TIOKPBITUSI XBOCTOBBIX AaMO0;

- TP BTOPUYHON THIPOU3OISAIUHN DPE3epByapHBIX
MapKOB;

- JUIsl aHTUKOPPO3UOHHOM Y TUIPOU3OJISIITUOHHOM 3a-
IIUTH METATHIECKUX, JKEIe300eTOHHBIX KOHCTPYKITUI
(TIpPOMBINIIIIEHHBIX pe3epBYapoB, 3arTyOJIeHHBIX YacTei
COOPY>KEHUH, MHKEHEPHBIX CETEN U CHCTEM HH)KEHEPHO-
TEXHUIECKOTO 00eCIICUCHUS).

HoBu3zna npemsiaraemoro pemeHusi. IlogsuxkHoe
YKPBIBHOE YCTPOMCTBO [22] COOEPKUT YCTAHOBICHHYIO
Ha och / 000WMHY 2 ¢ HAMOTAaHHBIM Ha HEe THOKHUM II0-
soTHOM 3. Ha KoHIle riOKoTro TIoJIOTHA 3 3aKpeTuIeHa To-
nepevyHas 0anka 4, KoTopas MOCPEACTBOM YIPYTHX dJ1e-
MEHTOB 6 TofBelIeHa K Tsre 5. [ mOkue cBsizu 7 HaMoTa-
HBI Ha TIPUBOJIHBIE ITKUBHI 8, 00beAMHEHHBIC BaJIOM 9, U
3aKpEIUICHBl Ha TAre 5. YCTaHOBJIEHHBIE O] MTOJIOTHOM
3 pa3aBIKHBIEC IUTUNITHYECKHUE CTOMKHU /() BBITIOJIHEHBI
Ha mpoMmexyTke H B Bunme apku (puc. 5). Crotiku 10
CHa0)XeHbBI KOHTAaKTHOM MMOBEPXHOCTHIO /] M3 aHTU(DPHUK-
IIMOHHOTO TOKPBITHA. [lomepeunast 6anaka 4 BBEITIOTHEHA
13 THOKOTO JINCTOBOTO MaTepraia ¢ BO3MOKHOCTBIO TIO-
BTOpPEHUS N3rn0a OMOPHBIX apok /0.

B mponiecce yxpreiBanus, HanpuMep OypTOB, HA IITKH-
BBl § HAMaTHIBAOT THOKUE CBA3H /. C TIOMOIIBIO TATH
5 momnepedHas Oanka 4 TIHET THOKOE IOJIOTHO 3 Han
YKpBIBa€MOW TIOBEPXHOCTHIO, HAIpuUMep, Hal OypToM.
Ormopable apku /() BBITOIHEHHI TT0 (POpMe TOTIEPETHOTO
cedeHus OypToB. B mporiecce ABMKEHUS HA POMEKYTKE
H 110710THO 3 CKOJB3UT MO KOHTAKTHOM MOBEpXHOCTH [/
13 aHTUPPUKIIMOHHOTO MTOKpBITHS. [locie mpoxona mpo-
MexXyTKa H, TpUpaBHEHHOTO K [UTHHE OypTa, MOJIOTHO 3
CMAaTBIBAETCS € PYJIOHA 2.
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Puc. 5. IIpeonacaemoe ykpvigHoe ycmpoiicmeo: a — cxe-
Ma; 6 — 8bINOIHEHUE YUACMKA YKPLIBHO20 YCMPOUCMEa Ha
npomexcymxe H

Fig. 5. The proposed covering device: a — scheme; b — execution of
the section of the covering device on the interval H

BrinonHenue onopHbIX apok /0 SIIUNTHYECKUMU
MTO3BOJISIET WCIOIB30BAaTh YCTPOWCTBO IS Pa3THIHBIX
pa3MepoB TONEPEeYHOro CedeHHust OypTOB. YBEIWUCHHE
K03 GUIIIEHTa TPEHUS THOKUX CBSI3EH IO IMIKUBaM J0-
CTHTaeTCs myTeM (PyTepOBKH MOBEPXHOCTH MPUBOTHBIX
IIKWBOB MaTeprajaMH C TOBBIIIEHHBIMH (DPUKIINOH-
HBIMH cBoiicTBamu. B cyxoi#t armocdepe xoaddumment
TpeHHs f IMIKUBa C TOYEHOH MOBepXHOCTHIO paBeH 0,25,
a ¢yrepoBanHoro pesnHoit — 0,4. [Ipu BiaxkHOW aTMOC-
(dhepe >TH 3HAYCHUS COCTABIAIOT cooTBeTcTBeHHO 0,15
u 0,2 [23]. IloBbIIICHHE TATOBOW CIOCOOHOCTH TIPHBO-
THBIX 0apa0aHOB TOCTHTAETCS YCTAHOBKOW OTKIIOHSIO-
X 0apabaHOB, MO3BOIIIONMMX IS OMHOOapaOaHHOTO
npuBona noayuuts 240°. Ilpu nepegaye 3HaUUTEIBHBIX
TSATOBBIX YCHIJIMI MCHONB3YIOT IBYXOapaOaHHYIO CXeMy
MIPUBOIIA, B COOTBETCTBUH KOTOPOM Ba Oapabana mocie-
JIOBaTEIIbHO OTHOAIOTCA JIGHTON. YTOI 00XBara JIjIsl TAKO-
TO MPHUBOJA MPUHUMAIOT PAaBHBIM CyMME YTJIOB 00XBara
00oux OapabaHOB, €T0 BEIMYNHA MOXKET TOCTUTATh 440°.
Jua yBenmuenns kodduiimeHTa TpeHust THOKUX CBS3eH

T.11. Ne341), 2019 T



KOHTaKTHasl TIOBEPXHOCTh IIKKBA JAOJDKHA OBITH (PyTepo-
BaHHA (PPUKIIMOHHBIM MaTEPUATIOM.
BriBoabI

1. IIpemyoxeHo TPUBOAHOE MOABMIKHOE YKDPBIB-
HOE€ YCTPOMCTBO, KOTOPOE PEKOMEHAYETCA K IMpHuMe-
HEHUI0 TIpU O00Ee3BpEKMWBAaHUHM OTPAOOTAaHHBIX pac-
TBOPOB JJIEKTPOJIUTA U TPABUIBHBIX PACTBOPOB, IS
MPOIAapOYHBIX KaMep MPHU WHTEHCH(PUKAIUH TBEpIe-
HHUS OETOHA, MPU PEKyJIbTHBAIMM HApYIIEHHBIX 3e-

JUTEPATYPA:

1. Yepnenxuit A.M., Kynuk B.JI., YepnomypoB ®.M. Eka-
TepuHOYpr dHepro-3¢pexTuBHbIH ropon. Exarepunoypr: U3na-
TENBCTBO «ApXUTEKTOH», 2000. 88 C.

2. Casenbesa E.C., [luxkyn M.I1. DddexTnBHOCTD 04UCTKH
Me/IbCOAEPKAIINX PACTBOPOB MMITYJbCHBIM JIEKTPOIH30M //
Becraux TT'TY. 2017. Tom 23. N 4. C. 672-679.

3. Electrochemical Removal of Copper lons from Dilute
Solutions Using Packed Bed Elecktrode. Part 11/1. A. Khattab
[et al.] // Egyptian Journal of Petroleum. 2013. No. 22. Pp. 205—
210.

4. Electrolytic Recovery of Dilute Copper from a Mix
Industrial Effluent of High Strength COD / S. Chellammal [et
al.] // Journal of Hazardous Materials. 2010. No. 180. Pp. 91-97.

5. The Electrochemical Recovery of Metals from Effluent
and Process Streams / D.A. Campbell [et al.] // Resources,
Conservations and Recy. 1994. No. 10. Pp. 25-33.

6. Pa3paboTka ¥ BHEIPCHUE YCTPOICTBA YKPBITHS 3IEKTPO-
mm3sbIx BaHH: Otuer o HUP / BHUM3Hepropermet. PykoBo-
murens padotsr Jlaseiios C.51. ExarepunOypr, 1992. 24 c.

7. Cenesnes 10.M., ITonsxos B.41., XKenoukun A.T". u ap. 3a-
MTa aTMoc(ephl NP IEKTPOIU3E BOAHBIX PACTBOPOB C IPH-
MEHEHHEM MOHOOOMEHHBIX MaTtepuaiioB // I{BeTHbIE MeTallIbL.
1982. N 3. C. 90-93.

8. INTarent 2198966 Poc. deneparysa. YKpbIBHOE yCTpOii-
crBo/ JlaeimoB C.f., Uepnomypor ®.M., FOrait @.C. N
2000115066; 3asen. 09.06.2000; omy6s. 20.02.2003. bron. N 5.

9. Haswinos C.4., 3amypaes A.E., Kanycuk O.I1., Heyctpo-
esa H.IO. YkpbiTue TexHOMOrMIecKux BaHH / Te3UChI TOKIIAIOB
Hay4YHO-TEXHUYECKOH KOH(EPEHIIMM Ha MEXITyHApOJHOH BbI-
craBke. Texnoren-2003 «Dxonoruyeckue NpooIeMbl TPOMBILI-
JIEHHBIX pernoHoB». Exarepun0ypr, 2003. C. 221-223.

10. JaBsinos C.41., 3amypaes A.E., Uepaomypos .M., Uep-
HoMypoB A.D Dxonorust u sHeprocOepexeHHe NpH YKPHITHU
TEXHOJIOTHYCCKUX BaHH M CEJbX03PACTCHUN // DHeproaHasims
n 3¢ dextrBHOCTE. N 4 — 5. Exarepun0ypr. 2004. C. 111-117.

11. HaeimoB C.A., YepnomypoB @.JI., Yepnomypor A.D.
[ToBsbienne 3HeprodGheKTHBHOCTH PadOThI TPABUIIBHBIX BAaHH
u anekrpoiusepoB // Bectauk YI'TY-YIIM. Ha mepenoBeix
pyOekax Haykn M MHXKEHEpHOro TBopuectBa. ExarepuHOypr:
YI'TY-VIIN. 2004. C. 189-190.

12. TaBsinoB C.41., UeprnomypoB @.M., 3amypaes A.E., Uep-
HoMypoB A.D. Dxojorus U sHeprocOepereHne Mpu yYKphITHA
TEXHOJOTMYECKNX BaHH M CelbXo3pacTeHuid. VIHHOBalMOHHbIE

T.11. N34 1), 2019 T

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

Mellb TIIHHUCTBIX CHIPHEBBIX MATEPHATOB U IS TOP-
(honobwIBatomIe OTpACH.

2. TlpuBeneHO OMHCAaHHE KOHCTPYKTHBHBIX 0CO-
OcHHOCTEH U pabOThl HOBOTO MPUBOJAHOTO YKPBIBHO-
ro ycrpoiictea. [IpencraBieHbl QpU3MKO-MEXaHHUYE-
CKHE M 3JEKTPUYCCKIE TTOKA3ATEIH MOJTUITHICHOBON
MJICHKH, PACUCTHBIC 3aBUCUMOCTH OMPEACICHUS TOJI-
IIUHBI TUICHOYHOTO 3JIEMEHTA, IPOYHOCTh NIPU Pa3phi-
BE U OTHOCHUTENIbHOC YIJIMHEHHE TIPU Pa3phiBe.

texHonoruu XXI Beka At palliOHATBHOTO MPUPOOIOIH30Ba-
HUSl, DKOJIOTUM M yCTOMuuBOro paszputus. M.: M3narenbckuii
nom «Hoocdepar. 2004. C. 125-138.

13. PyKOBOACTBO MO TMPUMEHEHUIO MOJUMEPHBIX ILICHOK
JUISL yXO/1a 32 TBEPICIOIIMM OETOHOM B YCJIOBHSIX CYXOTrO Xap-
KOro KiuMara. LIeHTpanbHBI HAyYHO-HCCIENOBATEIBCKUA |
MPOEKTHO-IKCIIEPUMEHTAIBHBIA MHCTHUTYT OpPTaHU3alliH, Me-
XaHM3AlMH U TEXHMYECKON MOMOIIN CTPOUTENBCTBY [occTpost
CCCP. M.: Crpoituzaar, 1981. 18 c.

14. HaeeimoB C.51. DHeprocOeperaromye TEXHOJIOTHH TPU
UCIIONTb30BaHUH TIPUBOJIHBIX YKPHIBHBIX YCTPOWCTB B ITPOMBIIII-
nennoctu / C.5. IaBeinos, A.H. Cémun, H.I. Banmues u ap. /
Hossle oraeynopsr. 2015. N 10. C. 18-21.

15. Davydov S. Ya., Semin A.N., Valiev N.G., Gorbunov
A.V. and Oleinikova L.N. Energy conservation technologies
in the use of a power-driven covering apparatus in industry //
Refractories and Industrial Ceramics. Januari 2016. Volume
56, No. 5. Pp 461-464.

16. 3umumit 0etoH. [Iporpes OeTona. http://www.geobeton.
com/heating
http://kursoviki.spb.ru/lekcii/shpori_keramika.php.

17. HasbigoB C.A. , Cémun A. H. Co3nanue TepMHUECKUX
PSKMMOB TPH HCHOJB30BAHUHM CTPOMTEIBHBIX YKPBIBHBIX
ycrpoticts // HoBble orneymnopsr. 2018. N 12. C. 14-16.

18. TOCT 10354-82. IIneHka momu3TUICHOBAs. TexHHUYE-
ckue ycioBwus. https://www.unipack.ru/static_one/140/

19.TOCT 14236-81. ITnenku nonuMepHsie. MeToa UCTIBITa-
HUs Ha pacTsbkenue. http://docs.cntd.ru/document/1200020779

20. [IpoGeMbl peKy/IbTHBAIIMK HAPYIICHHBIX 3¢MelTh, HAXO-
JsIMxcst Ha QenepanbHOM M MyHHIMIIATbHOM Oanancax. URL:
http://zmdosie.ru/resursy/prochie/3913-problemy-rekultivatsii
(mara obpamenus: 01.07.2019).

21. IpeBpamienus Topda U ero KOMIIOHEHTOB B MpolLecce
CaMopa3orpeBaHusl NMpPU XpaHEHUH / TOJ OOWIeH pemakiuei
H.C. ITankparoBa. Munck: Hayxa u Texnuka, 1972. 320 c.

22. Tarent 190037, Poccuiickas ®enepanus. [Toasmxnoe
ykpbiBHOE ycrporicTBo./ JJaBeinos C.51., I'pesueB H.B., Cemun
A.H., TopoyHoB A.B., Oneiinnkosa JI.H. N 2019108876; 3asiBu.
26.03.2019; omy6:1. 14.06.2019 Brom. Ne 17.

23. BacunseB K.A., Huxonaes A.K., Cazonos K.I. Tpanc-
NOPTHBIC MAIIMHBI U 00OPYIOBAHHE IIAXT U PYIHUKOB: YueO-
noe nocodue. CII0.: UsnarennctBo «Jlauby, 2012. 544 c.

281



YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

CBEJ/IEHHA Ob ABTOPAX | Information about authors:

JABBIIOB Cranncnas $kos-
JIeBHY — JIOKTOpP TEXHHYECKHX HayK,
mpodeccop Kadeapsl HHOOPMATUKH.
VYpanbckuil rocy1apCTBEHHBIH TOPHBII
YHUBEPCHTET.

620144, r. Exarepun0ypr, Poccus.

Ten.: (+7) 902-27-31-053.

davidovtrans@mail.ru

Stanislav Y. DAVYDOV — Doctor of
Technical Sciences, Professor of the De-
partment of Informatics, Ural State Mining University.

620144, Ekaterinburg, Russia.

Ph.: (+7) 902-27-31-053.

davidovtrans@mail.ru

I'PEBIHEB Huxousaii Bacuiabe-
BHY — JOKTOpP TEXHHYECKHX HayK,
npodeccop, AeKaH HHIKEHEPHO-3KOHO-
MHYECKOTO (haKyyIbTeTa.

VYpasbckuil rocyjapCTBEHHBIN rop-
HBIl YHUBEPCUTET.

620144, . Exatepun0Oypr, Poccus

Nikolay V. GREVTSEV — Doctor of
Technical Sciences, Professor, Dean of the
Faculty of Engineering and Economics.
Ural State Mining University,

620144, Ekaterinburg, Russia

BAJIMEB Husa3 I'aapIM-orjibl —
JOKTOp TEXHWYECKMX HayK, mpodec-
cop, 3aBeNyIOmUi Kadenpoil TOpHOTO
Jena.

VYpasbckuii rocy1apcTBEHHBIN Top-
HBI YHUBEPCUTET,

620144, 1. Exarepunoypr, Poccust

Niyaz Gadym-oglu VALIEV — Doctor
of Technical Sciences, Professor, Head of
the Department of Mining.

Ural State Mining University,

620144, Ekaterinburg, Russia

OJIEMHUKOBA Jlapuca Huko-
JIaeBHA — CTapIINH MpenoaaBaTesb.

HHceTuTyT ropHoro nena YpanabCcKo-
ro otnenenus PAH.

620075, . ExatepunOypr, Poccus

Larisa N. OLEYNIKOVA - Senior
Lecturer.

Institute of Mining of the Ural Branch
of the RAS.

FEkaterinburg, 620075, Russia

ECOLOGY AND ENERGY SAVING AT MINING ENTERPRISES USING PROTECTIVE DEVICES

1S.Ya. Davydov, *
IN.G. Valiev,
IN.V. Grevtsey,
2LL.N. Oleinikova

I"Ural State Mining University, 620144, Ekaterinburg, Russia, davidovtrans@mail.ru
? Institute of Mining of the Ural Branch of the RAS. Ekaterinburg, 620075, Russia

DOI: 10.21177/1998-4502-2019-11-3-273-283

One of the common ways to deal with unproductive
losses of raw materials and atmospheric pollution from
technological baths of electrolysis production is aspiration.
Ensuring sanitary conditions in the workplace due to only
aspiration is difficult due to a sharp increase in the volume
of exchange ventilation. The use of airborne suction is ac-
companied by the entrainment of the electrolyte in the form
of a droplet liquid and steam. Heat losses during electrolytic
refining of copper in the traditional version reach 70 - 80%.

In order to reduce the release of carcinogenic aerosols into
the atmosphere, a foam protective layer is created on the sur-
face of the electrolyte. The disadvantage of this method is the
low efficiency of protection, the instability of the foam layer,
its explosiveness and toxicity of some blowing agents. Plac-
ing floats on the bathtub mirror also allows you to close the
bathtub mirror. The company refused to use this method due
to the inconvenience of servicing electrolysis baths.
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When caring for the hardening concrete mixture, it is
necessary to ensure optimal thermal and humidity condi-
tions, on the observance of which the normal increase in the
strength of the material depends. To create a warm environ-
ment and to intensify hardening of concrete, work is carried
out in light temporary buildings-heaters or under film coat-
ings. In the latter case, the concrete is covered with a vapor-
waterproof film and kept in such a closed volume until the
design or critical, relative to moisture loss, strength is set.

The calculated dependences of determining the thickness
of the film coating, tensile strength and elongation at break
are presented. Physical-mechanical and electrical characteris-
tics of a plastic film are presented. A description of the design
features and operation of the new drive shelter device is given.

Keywords: electrolysis production, concrete hardening,
clay raw materials, driving covering device, physical and
mechanical indicators.
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BACCEWHOBbIE TYPUCTCKUE KINNACTEPbDI
OKPAUHDbI ANTAA

Beenenue

T'opHble pernoHsl MUpa UMEIOT 0COOEHHOCTH, BIUSIOIINE Ha BCE CHEPHI KU3-
HU W XO3HCTBa HaceleHUs. JTO OTMeYaeTcs BO MHOTUX myonukanwmsx [1]. Ha-
npumep, B cBoei kaure «Kusnp B ropax» H0.I1. banenkos npeacrasui conep-
JKaTeJIbHBIN aHaJIU3 MaTepHaioB, PACKPHIBAIOIIUX WACHHBIC, COLUATBHO-IKOHO-
MHYECKUE, HAYYHO-OPTaHU3aLHOHHBIE, T€ONOIUTUUECKUE SIBICHUS U MIPOLIECCHI
B TOPHBIX cucTeMax 3emiu, nHUImupoBanHeie Kondepennueir OOH mo oxpy-
JKaromien cpeze u passutaio (1992 1) [2].

HccnenoBanne Typusma B TOpHBIX perrnoHax ¢ Hadana XXI B. CKIIaAbIBacTCs
B Hay4HOe HampasieHue. K HeMy OTHOCATCS Tpy[bl, HOCBAIIEHHBIE JIaHAIA(T-
HOMY pa3HOO0Pa3HI0 U TyPUCTCKHUM PecypcaM IT'OpHBIX TEPPUTOPHIL, a TAKXKe Iy-
ONMKaLuK 110 0COOEHHOCTSIM OpraHU3alMy Pa3HbIX BUJOB Typu3Ma B ropax [3].

B ropHbIX pernoHax TeppuTOpHajbHAas OpraHM3als TYypH3Ma OTIMYAETCs
00J1b1I0H IPOOHOCTHIO apeasoB, 4To 00YCIIOBICHO pa3HOo0Opa3ueM NPUPOTHBIX
YCIIOBUH, 3THO-COLMANIBHBIX T'PYTII, KYJIBTYP U X03siCTBEHHBIX yKnanoB. C on-
HOW CTOPOHBI, pa3HOOOpa3ne TYPUCTCKO-PEKPEALIMOHHBIX PECYpcoB 00yCiIOB-
JUBAeT BBICOKUI PEKPEallMOHHBIN MOTEHIIHA TOPHBIX TEPPUTOPHH, a ¢ Ipyroi
— COLMAJIbHO-IKOHOMHUYECKUE MIPOTHBOPEUHs OKa3bIBAIOT CHJIBHOE BIMSIHUE Ha
(hopMupoBaHNE PEKPEAMOHHOTO MPHUPOIOIONb30BaHus [4]. Opranuzanus Ty-
pHU3Ma B TOPHBIX PETHOHAX XapaKTepU3YeTCs] HEBBICOKOW INIOTHOCTBIO TYPHCT-
CKO-PEKPEallMOHHBIX OOBEKTOB Ha OONIbLICH TEPPUTOPUH U BHICOKOI MX KOHIIEH-
Tpauuel B OTAeNbHBIX MecTax. HecoMHEeHHO, uTo penbed) OKa3bIBaeT Onpeness-
IoLIee BIMSHUE HA Pa3MelleHHe TypucTckoil HHdpacTpykTypsl [S]. Kpome Toro,
XapakTepHa SPKO BBIPAKEHHAs CE30HHOCTHh (PYHKIMOHMPOBAHHUS TYPUCTCKHX
00BEKTOB M PAa3IUUUs TYPUCTCKON CHENHATN3aLUN B 3aBUCUMOCTH OT BBICOTHI
MECTHOCTH.

Ocob6eHHOCTH pelbeda TOPHBIX PErHOHOB BIUSIOT HAa KOHLIEHTPALUIO TYPHUCT-
CKuUX OOBEKTOB B JONMHAX pek. TeppuropuaibHas KOHLEHTpaUus TYyPHCTCKO-
PEKpEalMOHHbIX NMPEINPUATHH SBISETCS BaKHEHIINM (HaKTOpPOM OpraHHU3aLUH
TEPPUTOPHATIBLHBIX KJIAacTEpOB. B ropHbIX permoHax 0cOOEHHOCTH MPHUPOAHBIX
YCIIOBUH M PECYpCOB CHOCOOCTBYIOT JIOKAJIM3ALMK U KOHLEHTPALUU Ipennpu-
ATUI B OTHEJIBHBIX MecTHOCTAX. Kimactepsl Gpopmupyrorcs Ha 6a3e TypHCTCKO-
PEKpEaOHHBIX PECYPCOB U YCIOBUM X OCBOCHHMS.

OcobeHHOCTH CceBepHOTO AnTas, 0O0yCIIOBJICHHBIE NOCTYIMHOCTBIO PEUHBIX
JOJHH 7Sl HaceJICHUs NPWIIETalouiel paBHUHbI, 00YCIIOBHIIM Pa3BUTHE XO35M-
cTBa 3TOM Tepputopuu. C poCcTOM MHTEpeca K TypH3MY, B IIOCICAHUE IOIbI Ha
TEpPUTOPHH (POPMHUPYIOTCSI HECKOJBKO 30H IMOBBIIICHHOW KOHLEHTpAaLWU TY-
PUCTCKUX 00BEKTOB [4]. B CBSI3M ¢ 5TUM aKTyabHBI UCCIIEAOBAHUSI OCOOCHHOCTH
TEPPUTOPHATILHON OpraHu3alyy Typru3Ma, 00yCIOBICHHON peYHbIMU OacceiiHa-
MU U OporpaguyecKuMu 6apbepamu.

MarepuaJibl M1 MeTOAbI HCCJIEI0BAHUS

1Ilo0x000v!1 K éb10enenuto mypucmckux kiacmepos. C Hadana 1990-x rT. MHO-
rue reorpadpl, rpaJoCTPOUTENH, SKOHOMHUCTHI U3y4YaroT B3aMMOCBS3b PAa3BUTHS
OousHeca ¢ ypOaHM3auue u 00pa30BaHUEM IPOM3BOACTBEHHBIX KOMILJICKCOB U
TEpPUTOPHATILHBIX KiacTepoB. M. Iloprep onpenenni KnacTepsl Kak pe3ysibrar
B3aMMOAEUCTBHS YETBIpEX Py (akTopoB, OOBEIMHEHHBIX B «pOMO KOHKY-
PEHTHBIX [IPEUMYIIECTBY»: (DaKTOPHBIE YCIOBUS, YCIOBHUS CIPOCA, POJCTBEHHbIE
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U TOAJICPKHUBAIOLINE OTPACIH, YCIOBUS KOHKYPEHIIUU U
ctpareruu upm. Jlokanuzaius, B3aMMOCBSA3b OTPEOU-
TeJel, TOCTABIIUKOB U MOAACPKUBAIOILIUX OpraHu3alui
CHOCOOCTBYET reHepaiu3alii HHHOBALU [6)].

Typuctuueckue KiacTepbl SIBISIOTCS PE3YIbTaTOM
TEPPUTOPHATILHON KOHUEHTPALUU B3aMMOJOIOIHSIO-
mux (GUPM, KOTOpbIE MOTYT M3BJI€Yb BBITOAY OT Pacio-
JOXKEHUST U coTpynHuuyectBa [7]. Kmactepbl sBIsIOTCS
¢dbopmoil KOHIEHTpauuu reorpaduvecku ONHM3KHX, HO-
MOJHSIOWMX JAPYT Apyra NPeANpUsTHA U CBSI3aHHBIX C
HUMH OpTraHU3alHMii COMYTCTBYIOIIUX C(ep IKOHOMHUKH,
KOTOpBIE COTPYIHUYAIOT [&].

B pazBuTHM pernOHAIBHOTO TypH3Ma C y4eTOM MpoLiec-
COB II00AIM3alMH OTPOMHYIO POJIb UTPAECT KOHKYPEHIHSI.
PernonanbHble U TOKaJIbHBIE KITACTEPBI, KOTOPBIE CBA3aHbI
MEXIy CO0O0i dYepe3 IEMOYKU J00aBICHUS CTOMMOCTH,
CBHJETENLCTBYIOT O KOHKYPEHTOCIOCOOHOCTH OTpacieit
XO3SHUCTBA CTpaHsbI [9].

B.U. Kpyxxanus [10] otMeuaer, 4To TeppUTOpHaIbHBIIHN
TYPUCTCKO-PEKPEAllMOHHBIA KJ1acTep — 3TO TpyMia reo-
rpaduuecKy cOCEACTBYIOUINX B3aUMOJCHUCTBYIOMINX KOM-
MaHWi, 00IECTBEHHBIX OPTaHU3ALIUIA U CBI3aHHBIX C HUIMU
OPraHoOB rOCYJapCTBEHHOIO YIPaBIeHHUs, (POPMHUPYIOIIHX
1 00CTTY>KUBAIOIINX TYPUCTCKHE MOTOKH U UCTIONB3YOLIHE
PeKpearioHHbIi ToTeHnuas Tepputopur. OcoOOEHHOCTHIO
BO3HMKHOBEHHS TaKoro KiacTepa SBISETCS HeoOXOomu-
MOCTb CO3JaHUsI TEXHOJOTHYECKHX CBS3EH MEXTy Mpea-
NOPUSATHSMA U CEKTOPaMH 3KOHOMHUKH, YYaCTBYIOIIMMH
Kak B IMPOHM3BOACTBE, TaK U B peal3allli TYPIPOILYKTOB.
B Poccun ocobeHHOCTHIO (DOPMUPOBAHUS KIIACTEPOB SIB-
JsieTCsl 3HauYMMasi Pojib OPraHOB BJIACTH B UX Pa3BUTHU U
CTIEIMANBHBIX MEPONPHATHAXK, HAalPaBJICHHBIX Ha YBEJH-
YeHHe KOHICHTPaLUK TYPHUCTCKHX 00BEeKTOB [11].

Knacrepbl urpaioT pemaroiy poib B GOpMUpPOBa-
HUH TYPUCTCKHUX [IEHTPOB, IPUBIICYEHIH B HUX TYPUCTOB
U TIOBBIIIEHHMH KOHKYpEHTOCmocoOHocTH. TypucTckas
HWHAYCTPHS UIMEET 00IIMe 3aKOHOMEPHOCTH 00pa30BaHuUs
1 QYHKIMOHUPOBAHUSI KJIACTEPOB, a TaKKe Creu(uKy
MIPOSIBJICHNSI.

Bnusinue TpaHcmopTHOUM MHGPACTPYKTYphl Ha (op-
MHUpPOBAaHHE KIJIACTEPOB HEONHO3HAUYHO, TaK KaK CIO-
cOOCTBYeT HE TOJBKO KOHIIEHTpPALMH, HO U paccpeio-
TOYEHUIO MpeAnpusiTuii. OnMHAKO B TOPHBIX PErHOHAX, B
YCIOBUSAX OTPaHUYEHHOTO Pa3BUTHUS TPAHCIOPTHOW MH-
(dpacTpyKTypHhl, aBTOAOPOTH OKa3bIBAIOT CYIIECTBEHHOE
BJIMSHUE Ha KOHLEHTPAIMIO MPEANpUITHH U 00pazoBa-
HUe KiacTepoB. s M3ydeHus MPEANnoChUIOK (HopMH-
POBaHUsI KJIACTEPOB LIeIeco00pa3HoO MPOBOJUTH OLEHKY
TEPPUTOPHAIILHON KOHLICHTpaLuu NpeanpusTuil. Ee Bbl-
COKHH YpOBEHb CBOMCTBEHEH IJIsi IOJHH PEK, Oeperos
03ep, UTO XapaKTEPHO MAJISi CEBEPHOM 4acTu ANTaCKuX
rop. [Ipemnaraercst Takoit Ki1accU(PUKAIMOHHBIN MTOKa-
3aTellb, KaK MPOCTPAHCTBEHHO-TEPPUTOPUATBHAS CTPYK-
Typa y4acTHUKOB [12].

JonuHBl peK ¥ MEXTOpHBIE KOTIIOBUHBI OTIIMYAIOTCS
XapaKTepHBIMU JIAaHAMA(THBIME YCJIOBUSIMH, OIpeze-

T.11. N34 1), 2019 T
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JICHHBIM HaOOpOM pPEKPEallMOHHBIX PECYPCOB M MPEAO-
NPEAeISIIOT HeOOXOAUMOCTh B3aMMOICHUCTBHUSL M KOM-
TUIEKCHOTO pa3BUTHUS TypHU3Ma Jlake B clydae HaJuuus
aJMUHHACTPATUBHBIX TPAaHUL. YYacTHUKAMHU KlacTepa
MOTYT SIBIATHCSA TPENCTAaBUTENN aJMUHHUCTpalMU, 00-
pa3oBaTeNbHBIC YUPESKICHHS, TPOPECCHOHATBHBIC 00b-
€MHEHUS U JpYyrHe OpraHu3allii, KOTOphle B OOJbIIeH
Mepe 3alHTEepPECOBaHbl B PAa3BUTHHU CBOET0 PErvoHa B
OacceitHax pa3nuuHbIX pek. OcoOBIi HHTEpEC NpeACTaB-
JIIOT MEXPErHOHANbHbIE U TPAaHCTPAHUYHBIE KIIACTEPHI
[13].
Pe3yabTarsl HccienoBanui

Typucmckoe oceoenue peunvix oacceiinog Cegep-
H020 Anmas

B 1990-1991 rr. B mporiecce UCCIEIOBaHUS CEBEP-
Hoil yactu Anrtag (FOxHO-ANTaliCKOro 3K0JI0ro-3KOHO-
MHYECKOTO paiioHa) ObLIH OnpeesieHbl HECKOIBKO TIep-
CHEKTUBHBIX TEPPUTOPUN B cocTaBe AnTaiickoil neued-
HO-03710poBUTENBbHON MecTHOCTH (AJIOM) ¢ rmaBHBIM
LEHTpOM B L. benokypuxa.

ABTOpBI 3TOTO MpoekTa [14] orpaHuYmIN TEPPUTO-
pHIo HccienoBaHus fonuHamMu peku Karyns (Ha BocTo-
Ke) u pexu Aseit (Ha 3amane). OceBble TMHUN CEBEPHBIX
0TporoB anraiickux xpedToB — KonmsiBaHckoro, Turupex-
ckoro, bamenakckoro, Anyiickoro, Yeprunckoro u Ce-
MHUHCKOTO — 3aaiil 0acCeHHOBYIO CTPYKTYPY TE€PpPHUTO-
pHUH, HE BO BCEM COBIAJAOIIYI0 C CETKOH afMUHHUCTpa-
TUBHOTO nenieHuss u3 10 cembCKuX pailOHOB, TOPOAOB
Benokypuxa u Pybuosck (tadm.l). CeBepHasi rpaHuna
UCCIIelyeMOH TEeppUTOPHUH, OO0O3HAYEHHAs BHEIIHUM
YCTYTIOM TOp, TMOJYEPKUBACTCS M JIMHUEW OBIBIIMX Ka-
3aupuXx ykpereHuid (puc. 1). HegaBHo ObL1 paszpaboTan
OpeHIoBBI TypHuCTCKUI MapmipyT «Kaszadbsi moakosa
AnTaiickoro Kpasp» 10 OBIBIIMM Ka3adbHM HACEIICHHBIM
IIyHKTaM B TOPHO-IIPEArOPHOM 4acTH TEeppUTOpHH. Bo
BpeMsl MaplIpyTa TYpPUCTbl MOTYT MOCETUTh HCTOpUYE-
CKHE€ MeCTa, MO3HAKOMHUTHCA C MECTHBIMH TPATUIUIMH,
KyXHeH, y4acTBOBaTh B aHUMAIlMOHHBIX MporpaMMax U
T [15].

Brixon u3 coctaBa kpas [ opHO-AnTaiickoil aBTOHOM-
HOU 00J1aCTH CYIIECTBEHHO O0CTHHI TYPUCTCKO-pEKpea-
LIMOHHBIN MMOTEHIIUAN €r0 TEPPUTOPHH.

ITocne 1992 r. BHE rpaHull Kpas oka3aluch AJTai-
ckuii 1 KaryHckuii 3amoBegHUKH, OOBEKTHI MHPOBOTO
Hacienus KOHECKO — «3onotsie ropsr Anrasy». [Toato-
My «TOpHas 4eTBEpTYIIKa», PAacMOJOXKEHHAas Ha CeBep-
HOM MakpockjoHe Aunras, ¢ 1990 . sBunace 0OBEKTOM
CepbE3HBIX HAYYHBIX M HAYYHO-IPAKTUYECKUX HCCIE0-
BaHMI Ha (OHE COLMAIBLHO-DKOHOMUYECKHX TpaHcop-
MalUil XO3SMCTBEHHOTO yKJIaJa COBETCKOM 31noxu. MHu-
UUPOBaHBI 3TH paboThl Oblu KomuTeToM BC PD mo
BOIpOCaM 3KOJIOTHU U npupoaononb3oBanus (B.C. Pe-
BAKMH) U AnTaiickum KpaitncronkomoM (B.®D. Iecou-
Kuif), a ucnonauTeneM — koyektus HUU ['opHoro mpu-
pononons3oBanus [16; 17].

[ToMuMO Hay4YHBIX M MNPAKTHUYECKUX PaOOTHHKOB
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

Kpas, B Ka4C€CTBC 3KCICPTOB

Konnenuun  ¢opmupoBaHus
IOxHO-AnTaiickoro  3Koino-
rO-3KOHOMHYECKOTO  paiioHa
(TeppUTOpHH  OIIEpEXKAIOLIe-
TO pa3sBUTHS B COBPEMEHHOM
TEPMHUHOJIOTUH)  BBICTYIH-
mu: mpod. . AiiB3 — mipe-
3UICHT MEXIYHapOJHOTO
ropaoro o6mectBa (CLHA);
M. Ilpaiic — AUpPEKTOp MeEX-
OYHapOOHOIO  IIGHTpa IO
OKpyXarolen cpeae Aibl
(Opannums); mpod. U. Ilra-
nensbaysp — 3aB. kad. YHu-
BEpcUTETa I'yrrenbepra
(®PT); mpod. U. Bunep — nu-
PEKTOp  HCCIIEIOBATENBCKOM
TPYIIBl  Pa3BUTHSA TOPHBIX
PETHOHOB (IIseitmapus);
K. bog — npe3uaeHt uccieno-
BaTeNbCKOU rpynimsl «Besney
(Opannms); npod. . Xei-
Bynl — yHuBepcureT Llendopa
(Benmukobpuranus); FO.I1. ba-
JIEHKOB — 3aM. qupekrtopa UI'
AH CCCP; T.C. Camoiino-
Ba (MI'Y), U.A. BepecHesa
(I'TO, Jlennnrpayn).
OKcnepThl BO IVaBe C

>
|

ax Tearicoe \ {

Telriskor lubr \

. Aiizom (doto 1) mocie

W3y4YeHUs MaTepuasoB U IO-
neBol 3kckypcuu B 1991 r. mo
OCHOBHBIM y4YacTKaM TEppH-
TOPUM TIPHLUIM K OIHO3HAY-
HOMY BBIBOAY O OJecTsIINX
NEPCHEKTUBAX Pa3BUTHUS YHU-
KaJbHOTO paiioHa, pacmono-
JKEHHOTO B TIEPEXOIHOW IO-

JleMUADBCKHE KPEocTH, NocTpocHamMe B 1 728-1744 1, o COCOMHS IR 1X 1Opora
Demidov fortress, built in 1 728-1744, and connecting their road

YrpemieHns crapoit Koussanckoi ofopoHHTeisHON InHnm,

ROZREIICHIEE 1an nepeverpoctisie & 1 T48-1757 rm, » cocnmimionan nx awneiinan Jopora
Strengthening the old Kolivan defensive line, erected or converted to 1748-1757,

and the connecting lingar road

Yrpenenns nosoii Konweano-Kyvaneuwoil morpanisneil aHim,

BOGRCACHHKE B 1765=1771 rr, H COSHHARIILAN HX THHENAR nopora

Strengthen the new Kolyvan-Kuenetsk border line, built in 1765-1771,

and the connecting linear road

JI0CE «TOPBI—PAaBHUHA.
Ommpasick Ha BBIBOZBI JKC-
neproB, B HUU TopHoro mpu-
POIOTIONB30BaHHS T'OIOM TIO3KE
IO JIOTOBOpY ¢ 00BeAMHEHHeM «AnTaiikypopm» (A.A. ben-
rapar) ObuTa 3akoH4YeHa pazpaborka Kormermmu dopmupo-
BaHUsI BeloKyprxHHCKOTO pekpearonHoro paiona (bomb-
mast benokyprxa) [14]. [lo3naee Ha3BaHHAS KOHIISTIIHS TI0-
Jyuwa ofoOpeHUe Ha BCeX YPOBHSIX PErHOHAIBHON BIIacTH,
BKIIIOYasi 1 Accoruaruio «CHOMPCKOE COMIAILICHHE».
OpHako pa3paOOTaHHBIM OM3HEC-TIPOEKT peasin30-
BaTh HE yIaJlOCh — HAYAJIUCh CTPEMUTEIIbHBIE PEPOPMBIL.
IosiBUNMCH HOBBIE X035€Ba OBIBILEH COLICOOCTBEHHOCTH,
HOBBIE UJICH PA3BUTHUS M OCBOCHUS TeppUTOpUH 1 T.A. Ha-
YaJICcs 3pUMBIH PoLecc 00e3III0KUBAHHSI BEDXHUX YPOB-
Hel rop (Tabmn.1) ¢ oAHOBpEMEHHBIM MOSBICHUEM 371€Ch
00BEKTOB PEKPEAIMOHHOTO Ha3HAYEHUsI, OTIPEAeICHHbIX
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Puc. 1. Hacenennvie nynkmol Konvisano-Kysueyroii oboponumenvrou (kazauvetr) aunuu [15]
Fig. 1. Localities of the Kolyvano-Kuznetsk defense (Cossack) line [15]

MTOCJIEAYIONTUMH TUTAaHUPOBOYHBIMU JOKyMeHTaMu. [1po-
eKT ANTaliCKOl KypOpTHO-PEKPEAITMOHHON MECTHOCTH C
LIEHTPOM B ropoze-KypopTte dheaepanpHOro 3HadeHus be-
JIOKypuxu 0611 mipeacTanieH B 2007 . Ha MexxmyHapo-
HOM (hopyme «MIPIM-2007» B EBporre. B ropone HbIHE
NEeHCTBYIOT OoJiee ABaIIIaTH CAHATOPHUEB BMECTHUMOCTHIO
OKOJIO 5 ThICSY MecT [18].

Oxonomuka AJIOM xapakTepusyercs TpaTuIlioH-
HBEIM 115 fora Cubupu Habopom oTpacieid. Hapsmy c
repepabaThIBaONIe MPOMBIIUIEHHOCTIO, CTPOUTEINb-
CTBOM ¥ TPAHCIIOPTOM, CBSI3bI0 W DHEPTETUKOW CEllb-
CKO€ XO3SIIICTBO HMEET OTHOCUTENIFHO Pa3BUTOE JKUBOT-
HOBOJZICTBO M 3eMJlefienne (CaJoBOAICTBO, BhIpAIIMBaHNE

T.11. Ne341), 2019 T
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Tabnuya 1/ Table 1

OcHoOBHBIE T0KA3aTeIU HACEJICHHS M X031 CTBA 10ra ANTancKOro Kpas
Main indicators of the population and economy of the south of the Altai Territory

IIpousBoacTBo .
o ~ ©
Hace- Ha Iyly Hace s 2 <
JeHusl, 5 LS
JICHHBIE Hacesienue, TBIC. YeJl., TOALI ) g =
. TBIC.pPY0. S S I
MYHKTBI Population, thousand people, years . S =
Per capita pro- == TS
Settlements ) =EAN = £
duction, 2 8 22
Paiion th. rub. = B g §
District B & &3 FEES
) o S| 2 = 2 =
5| &8 ) *|& 8|k ol 2| EB
> S 5+ =52 S|2.8/ 85| §° = S
< S SEIN |2 BEEZ| NS e & =SS
S| 5 | 1959|2002 2017 | EZ S (eS| Z32S| 35| E2| 5%
2| & SESF|E B EES|i5| 28| i
- v S =
2| & = S1g 5 = ST F =
o <
Coserckuii / Sovetsky | 20 | 12 | 18600 | 18300 | 15504 10,5 40,9 | 773 | 12,7 | 2658 | 163
Aurraiickuit / Altaic | 25 | 10 | 34706 | 27100 | 26022 7.4 39,3 9,9 523 | 3149 | 56,9
Cwmonencxuid 31 | 10 | 35766 | 25900 | 22017 11,7 42,0 | 238 | 714 | 1658 | 238
Smolensky
Cononemencinit | ) | ¢ 19745 | 12800 | 9597 2.8 39,3 8.9 93.8 | 84,0 9,5
Soloneshensky
Haprrmcinit 32 | 9 |25870 15300 | 11385 1,7 39,8 16,1 | 882 | 643 12,6
Charyshsky
Kpacnomexoscxmii | ¢ |14 | 5e097 | 23200 | 16974 52 022 | 296 | 1159 | 1313 | 66
Krasnoshchekovsky
Kypemncranii 10 | 17442 | 14600 | 9423 42 429 | 1338 | 89,1 | 923 | 202
Kuryinsky
3umennoropexiii 23 | 8 |22288| 12800 | 19550 7.3 408 | 556 | 714 | 1955 | 1084
Zmeinogorsk
Pybuosckuii 52 | 17 | 35830 | 27400 | 23672 74 398 | 187,8 | 951 | 2935 | 16,1
Rubtsovsky
Tperpaxopciuii 23 | 9 [24713 | 17010 | 12659 6.8 394 | 53,6 | 1211 ] 2615 | 17.4
Tretyakovsky
JlokTenckuit / Loktevsky | 26 | 17 | 21387 | 34600 | 12491 11,4 415 | 235 | 642 | 1889 | 124

@omo 1. IIpogheccop /I. Aiiez (Bapnayn, 1991 2.). dxcnepmor MI'O 6 2opooe 3meunoeopck, 1991 .
Photo 1. Professor D. Ayvz (Barnaul, 1991); IHO experts in the city of Zmeinogorsk, 1991

JICKApCTBEHHBIX TPaB), MTHLEBOJCTBO, MapaJOBOJACTBO, IPOJOBOJLCTBUU HACENEHUs (IOCTOSHHOTO M IpHe3Xka-
m4yenaoBoAcTBO. CenbX03MPOU3BOACTBO CINOCOOHO 3a-  Iomiero). B mocienHue roapl Bemylied CTaHOBUTCS Jie-
KPBITh OOJBLIYIO YacThb MOTPEOHOCTH B KaUECTBEHHOM  4YeOHO-peKpealoHHas cdepa.

T.11.Ne3(41), 2019 T~ 287



YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

B stoli yactu kpas [loctanoBne-
HueM [IpaBurenscrea PO Oputa op-
raHu3oBaHa CBOOOJHAs 3KOHOMHU-
yeckas 30Ha «Anrai» (¢ 1997 1),
ocobast skoHOMHYeckass 30Ha TPT

«buprozoBas Karyns» (2008 1.), a 5 c. Ay

B 2014 r. uropnas 3oHa «CuObHp-

ckasi MoHeTa». HoBbIll TypHuCTCKO- :
peKpeanvoHHbIl  Kommiueke «bu- T T

pro3oBass KaryHp» cran omHuUM H3
MOIYIAPHBIX OOBEKTOB y TypU3Ma
Onaromaps MCKYCCTBEHHOMY 03€py
U APYTHM dJIeMEHTaM HH(pacTpyK-

Typsl. ExeromHo ero mnocemaroT
0K0J10 350 TBIC. TYPUCTOB.
A
Pa3zBuTHe Typu3Ma MpHBENO K A"ﬁ
TOMY, YTO HEKOTOpPBIE MECTHBIE JKU-
A
TEJIW BMECTO TPaJULIMOHHBIX (hopM f

XO3SHCTBA CTpEMSTCA  IOTYy4aTh
«JIETKHE» JIeHBbI'W OT Typu3Ma. Pac-
MPOCTPAHECHHBIM SIBJICHHEM CTaJIo
CTPOMTEJICTBO HEOONBIINX JTOMU-
KOB Ha CBOMX y4YacTKax C Hpenajo-
JKEHHEeM yciyr TypuctaMm. OIHako
OrpaHUYEHHBIN ABYMS-TpEMs Mecs-
aMH TYPUCTCKHHA CE30H NMPHUBOIUT
K 3aBBIILICHUIO LIEH Ha YCIYTH U pa-
304apOBaHUIO B TYPUCTCKOM OM3HE-
ce. Ilepron cnabo-KOHTpOIHpYyEMO-
ro Typu3Ma COXpaHsjcs 0 Havaja
2000-x rogos [18], korna pa3BuTue
TypHU3Ma JIETaJbHO PACCMOTPEHO B
CxeMax TEppUTOPHAIILHOTO MJIaHU-
poBanus (CTII) MyHUIMITATBHBIX
paiioHOB, BBIIOJIHEHHBIX NPH yda-
cTun aBTOpoB. Takas paboTa Benach
¢ 2008-2011 rr. OgHUM U3 MTEPBBIX
MIPOEKTOB CTana cxema AJTailcko-
ro paiiona B 2008 r. BzauMocss3b
U y4eT Pa3HO-OPHUEHTHUPOBAHHBIX
MHTEPECOB 3EMJICTIONB30BATEICH HaMU OCYIIECTBISIICS
C OIHOBPEMEHHBIM IPOCKTHPOBAHHEM OCOOONH 3KOHO-
Muueckoil 30Hbl «buprozoBast KaryHe» U UTOpHON 30HBI
«Cubupckas moneta» [19].

ITpu Bemonuaenun CTII palioHHOTO YpOBHS, Kak Mo-
KazajJ Hall OINBIT, BO3HUKACT MpoOJieMa YBS3KH Pa3HO-
OpPUEHTUPOBAHHBIX MHTEPECOB 3E€MJICTIONB30BaTENCH, B
KOTOPBIX MPUCYTCTBYET HE TOJILKO MaTepHaIbHbINA, HO U
MIPUPONOOXPAaHHBIH, a TAKXKe dCTeTHUECKuil acnekT. [is
peleHNs] Ha3BaHHOM MpoOJIeMbl HAMU BKJIIOYAETCS JO-
TIOJTHUTENBHBIN, PEKpPeallnOHHO-OXPaHHBIA, peKpeary-
oHHO-3cTeTHueckuit siaemeHT CTII MyHUIIMTANTBHOTO
ypoBHs [18].

Huskoropesi paiioHa oOecredniy JOCTaTOYHO KOM-
(OpTHBIE YCIOBUS ISl CO3aHUS CETH aBTOAOPOT, HUTOK
MEMIEXOAHBIX, KOHHBIX M BEJIOCHUIEIHBIX MapIIPyTOB;
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Puc. 2. Dpazmenm cxemvl pazmewyetis 00beKmos nmypucmckol uHppacmpykmypul
Anmatickoeo paiiona (3HaKom «KeMnuHe» vi0eneHbl HeDonbuUe YUaCmKU 3eMeb,
a 20PU3OHMANLHBIMU TUHUAMU KPYNHbIe YY4acmKu 0ns pazsumus mypusma) [19]

Fig. 2. Fragment of the layout of the tourist infrastructure objects of the Altai region
(with the “camping” sign, small plots of land are allocated, and with horizontal lines, large

lots for the development of tourism) [19]

penbed MECTHOCTH — €CTECTBEHHBIC YCIOBHS VIS Op-
raHu3al TOPHOJIBDKHBIX Tpacc. B HacTosimee Bpems
BO3MOXKHOCTH AJNTAalCKOro pailoHa B MPUEME TYPHUCTOB
JaJIeKo HE WCYEepHaHbl, O YeM CBHIETEIbCTBYET MHO-
XKECTBO PEATHM3YIOIIUXCS U IUIAHUPYEMBIX IPOEKTOB
B cdepe Typuszma. Ha mpencraBnennoit cxeme (puc. 2)
OTPaKCHBI HAIM NMPOEKTHBIC MPEJIOKECHUS 110 TYPUCT-
CKO-peKpealmonHoi cdepe Anraiickoro paitoHa. B Tom
qucie, A pean3aliy 3THX NMPOEKTOB B AuTaiickoMm
paiioHe CTpOosITCs aBTOAOPOTH, MOCTHI, JIMHHUS Ta30Ipo-
BoJa, nononHuTenbHas JIDII, cucteMbl BogocHaOXeHHs,
KaHaJM3auu Jap. Bee 3To compoBoXIanoch pocTOM KO-
JIMYeCTBa MPUOBIBAIONINX TYPHUCTOB (purc. 3)
Oco0eHHOCTH BhIieIeHUS] TYPHCTCKHX KJIACTePOB
B CeBepHoM AuiTae
B Hacrosimee BpeMsi OCHOBHOM (hOpMOI OpraHHM3aIyn

T.11. Ne341), 2019 T
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Puc. 3. Konuuecmeo mypucmos, nocemuguiux 0cobyio 3K0HO-
muyeckyro 3ony TPT «Bupiozosas Kamynvy 2008—20017 2e.

Fig. 3. The number of tourists who visited the special economic zone
TRT "Turquoise Katun" 2008-2017

pa3BuTHA TypusMa B peruoHax Poccun siBisiercs xiactep.
Ha ¢enepanbHOM M peroHaIbHOM YPOBHE CO3IAIOTCS U
PEAIM3YIOTCSI IPOrPaMMBbl U TIPOEKTHI, HAIIPABJICHHbIE Ha UX
passurue. B ®enepanbHoii neneBoil nporpamme «Pa3utre
BHYTPEHHETO U Bbe3IHOTO TypusMa B Poccuiickoil denepa-
i (2011-2018 romer)»  ompeneneHsl MPOEKThl OCHOBHBIX
TYpPHUCTCKUX KJacTepoB. Ha nccienyeMoii Tepputopun mpo-
eKTaMU C (efiepabHbIM (PHHAHCHPOBAaHNEM HH(PACTPYKTY-
pol siBisiroTes «brpro3oBast Karysaey n «bemokyprxa 2.

Kpome Ttoro, peanusyercs I'ocynapcTBeHHas mnpo-
rpamma «Pa3BuTHe Typm3ma B AnTaiickoM Kpae» Ha
2015-2020 ronel. B Heit onpeneneHbl TeppUTOpHaIbHBIE
TYPUCTCKUE KJIACTEPhl M EPEUCHb MEPOIPUATHH 110 X
pasBuTHio. VX mepedyeHb BO MHOTOM COBIAJA€T C KOH-
LEHTpalnell TYpUCTCKINX 00OBbEKTOB B pEYHBIX OacceitHax
pex (tadm. 2).

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

CaMBIMH JTOPOTOCTOSIIIMMH U3 MNPEACTABICHHBIX B
TabiMLe TypUCTCKHX KiacTepoB sBistorcs: O3 TPT
«buprozoBas Karyus» (4,8 Mipz py0.), TypuUCTCKO-pe-
KpeaunoHHbIN komIuieke «benokypuxay (4,8 mipn pyo0.),
TYPHUCTCKO-PEKPEalliOHHbIHN Kiactep «Antaiickoe» (900
MIIH py0.). TypucTckue pecypcsl criocOOCTBYIOT Pa3BH-
THIO B KJIacTepax CIeIyIOLUINX BUIOB TypU3Ma: JIe4eOHO-
03I0POBUTENBHOT0, IEJI0OBOTO, KyJIbTYPHO-I103HABATEIb-
HOTO, COOBITHITHOTO, cenbCcKoro [21].

CornacHO Oporuaporpaduueckol CHCTeME CEBEp-
HOI'0 MaKpOCKJIOHA AJTas MOXXHO TOBOPUTb O CHCTEME
0accelfHOBBIX TYPUCTCKHUX KJIACTEPOB (puc. 4), Kax bl
13 KOTOPBIX UIMEET HETIOBTOPUMbIE OCOOCHHOCTH C HAJIH-
YHeM JOMHHUPYIOIUX 00bEKTOB, KOTOPBIE IIPU OpraHu-
3alUHU CBA3YIOIUX MapLIPyTOB IO3BOJISIIOT 00ECHEeYUTh
B IIEPCIIEKTUBE YCTOWYMBOE Pa3BUTHE OTPACIIU TypU3Ma,
pexpeanuu u gedeHus. K coxanenuio, paspaboTaHHble B
MOCTIETHHUE TO/IbI JOKYMEHTHI TEPPUTOPHAIIEHOTO TIAHH-
POBaHUSA 11200 UCTIONIB3YIOTCS B OTIEPATUBHOM ITPAKTHUKE.
HecomHenHa nenecoodpa3HOCTs MX OOHOBJICHHUS U TILA-
TeJIbHasi MPOopaboTKa ¢ y4yeToM OBICTPO H3MEHSIOLIEHCS
KapTUHBI 3€MJICTIONIb30BaHMUs, TOSIBIICHUS HOBBIX 0C000
OXpaHSEMbIX TEPPUTOPUN, KOHBIOHKTYPBI BHYTPEHHETO
Y MEXIyHapOIHOI'O PhIHKA TYPHUCTCKUX YCIYT.

MHTepecHbIil mpUMep KIACTEPHOTO Pa3BUTHUSA TypHU3-
Ma MOKHO HaOmomaTth B fnonuHe peku Karynb. 3pech
HaOromaeTcsl HauOombmas st AnTas KOHIEHTpAIUs
TYPUCTCKO-PEKPEALMOHHBIX TNPEANPUATHH U  CIELH-
ANM3UPOBaHHOM MH(pacTpyKTypsl. IIpoBeneHHbI HaMK
aHaJIU3 MO3BOJISIET TOBOPUTH O MPEANOCHUIKaX (HOpMH-
POBaHMA TYPUCTCKOTO KJIACTE€pPa MEXPErHOHAIBHOIO
THUIIA, KOTOPBII PacloioeH Ha TEPPUTOPUU ABYX af-

2
s

YenoeHble 0BoaHadYeHHA

,-'--j, Convention 6
# rpaHnLbl paydMEY BacceRHoB
’ river basin boundaries

CAPAHASMBIE NPUPOOHLIE TEPEUTODHM
ccted natural area
(%) { HECENEHHbIE TYHKTHI
s scitlement and towns
L aBToMoBWNbHbIE OCPOMM
auto read

Puc. 4. Ipanuysl peunvix baccelinog 8 20pHO-NPed20PHOU Yacmu Anmaticko2o Kpas.
Pexu 1 — Anett, 2 — Yapoiw, 3 — Auyii; 4 — Ilecuanas; 5 — Kamenka, 6 — Kamyns

Fig. 4. Borders of river basins in the mountain-foothill part of the Altai Territory:
rivers — Alei, 2 — Charysh, 3 — Anuy; 4 — Sandy; 5 — Kamenka; 6 — Katun
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

Peunble 0acceiiHbI — TYPHCTCKHE KJIACTEPHI CEBEPHOIO AJTast
River basins — tourist clusters of northern Altai

Tabnuya 2 / Table 2

Bacceiin pekun, Ty-
PHCTCKHUH KJIacTep
River Basin, Tourist
Cluster Natural

IIpuponnbie 00beKTLI
Natural objects

CouuajbHO-IKOHOMHUYe-
cKHe 00beKThI
Socio-economic objects

KYJIbTYpPHbIE 00beKThI
Historical and cultural

HcTopuxo-

objects

Buae! Typuzma
(B mopsiaKe 3HAYM-
MOCTH)

Types of tourism, (in
order of importance)

P. Aneit, «I'opHas
KonwiBaHb»

R. Alei,
"Mountain Kolyvan"

Turupexckuii 3armoBeTHIK,
MECTOPOXKICHUS Py, CTETl-

HBIC U TaCXKHBIC J'IaHZ[IlIa(i)TI)I

Tigirek reserve, ore deposits,
steppe and taiga landscapes

3MeHHOrOpCK, naJiom-
HAYECKUE OOBEKTEI, ChI-
ponenue, arpoycaasosl,
I'uneBckoe BaX.
Zmeinogorsk, pilgrimage
sites, cheese-making, farm-
steads, reservoir Gilevskoe

TaHOB BpEMCH Benuxo-

Bosbiioe kKoa-Bo Kyp-

TO LIEJKOBOTO Iy TH,
CTapHHHbBIE TOPHBIE
BBIPaOOTKH

A large number of mounds
since the Great Silk Road,
ancient mining

KynerypHo u npu-
POJHO-TIO3HABATENb-
HBII 03/T0pOBUTE-
JIbCHBIN
Cultural and natural-
informative, wellness

P. Yapeoim, «Yappi-
CKUI»

R. Charysh,
"Charyshsky"

Pexu Yapei, Koprosn, Ky-
mup; o3epa KossiBaHckoe,
Benoe; MHOrourciaeHHEIE

TIeIEphl, BOAOIAIbI, I€0JI0-

raYecKre 00BbEKTHI

The rivers Charysh, Korgon,

Idol; Lakes Kolyvan, White;
numerous caves, waterfalls,

geological objects

KonwiBans, KonbiBanckuit
KaMHEpPE3HbIH 3aBOJ,
MapaJioBOJICTBO, IIACEKH,
ChIpazienue, KOHEBOJCTBO,
arpoycaapObI
Kolyvan, Kolyvan stone-
cutting factory, Deer breed-
ing, apiaries, cheese making,
horse breeding, farmsteads

«llapckuii kyprany,
apXeoJIOrnYeCKue
00BEKTHI, CTApUHHEIE
PYOHUKH, Ka3a4bH I10-
CeJICHUs

“Tsarsky Kurgan”,
archaeological sites,
Ancient mines, Cossack
settlements

IIpuponHo-no3Hasa-
TEJbHBIN, 3THOTpa-
(budeckwid,
CIIOPTUBHBIM, apXeo-
JIOTHYECKUHN
Natural-informative,
sports, ethnographic

P. Anyii, «Comnone-

JeHucoBa u apyrue neue-

MapajioBoaCTBO, arpo-
ycanpObl, MaceKku

CrosiHKa «4Y€IOBEKA
anraiickoroy», JleHuco-

IIpuponHo-no3Haa-
TEJIbHBIN, 3THOTpa-

Peschanaya river,
"Big Belokurikha"

ocTaH1sl, ropa IlnemmBsas,
TaeXHbIE YEPHEBEIC JIeCa,
IpeBHsA (ayHa, pagoHOCO-
JiepKalye MUHEpaJIbHbIE
BOJIbI
Shcheki tract, canyon of the
Peschanaya river, outlier
rocks, Pleshivaya mountain,
taiga black forests, ancient
fauna, radon-containing min-
eral waters

CBI, COOBITHIHBIN IICHTP
«Cubupckoe moaBOPHEY,
Mapanosozactso, Kys-
TaHCKUU CBIP3aBOJ, arpo-
ycanb0bl, CyBCHUPEI
Belokurikha resort, ski re-
sorts, event center "Siberian
Compound", deer breeding,
Kuyagan cheese factory,
farmsteads, souvenirs

LIEHCKUI phlL, ropa bynaunxa, kackaz
BozonanoB Ha pekelllunok, | Deer farming, farmsteads, | Ba memiepa, MecTa OT- buueckuii,
R. Anuy, KEIPOBEIE JIECA apiaries PabOTKH POCCHITHOTO | apXEONOTHIECKUM
"Soloneshensky" Denisova and other caves, 30J10Ta, My3€# CTpPoo- Cognitive,
Mount Butachikha, a cascade 6psIaecTBa ethnographic,
of waterfalls on the Shinok The parking lot of the archaeological
River, cedar forests “Altai man” Denisov
cave, placer gold mining
sites, the Old Believer
Museum
PIlecuanas, «bonp- | Ypouume HI€ku, kaHbOH Kypopr benokypuxa, Myszeit JleuebHO-0310pOBH-
mas benokypuxa» peku Ilecuanasi, ckasbl TOPHOJIBKHBIE KOMITJIEK- uM.C.U.I'ynsena, TEJIbHBIN, TT03HABA-

ocTarku benokypuxun-
CKOTO BOJIb(hPaMOBOTO

pyAHUKA
Museum named after S.1.
Gulyaev, the remains of
the Belokurikhinsky tung-
sten mine

TEJIbHBIH,
CIIOPTUBHBIM, TOp-
HOJIBLKHEIN
Therapeutic, educa-
tional, sports, ski

p. Kamenxa,
«AnTanckoe»
R. Kamenka,
“Altaiskoe”

MecTropoxaeHust MUHEpa-
TIOB, ApeBHsIA (payHa
Mineral deposits, ancient
Sfauna

MapaioBoaCTBO, arpo-
ycaap0BI, CaIOBONICTBO,
MMACEKH, PYIbI
Deer farming, farmsteads,
apiaries, gardening, ponds

Mecra pyIHUKOB, CTa-
PpHHHBIE cena
Places of mines, ancient
villages

O310pOBUTEINBHBIH,

T103HABATENbHBII
Wellness,
informative

p. Karyns (1eBobe-
peXbe),
«buprozosas Ka-
TYHB», «03epo As»
Katun river (left bank),
"Turquoise Katun",
"Lake Aya"

TaBauHCKHE MEepHl,
03epo Asi, Topa baGsipras,
MPUPOIHBIN MapK, pexa
Karynb
Tavdinsky caves, Aya lake,
Babyrgan mountain, nature
park, Katun river

Ocobast sKoHOMHYECKas
30Ha, UTOPHast 30Ha, Ma-
paJIOBOACTBO, TOPHOJIBIK-
HbIE KOMILJIEKCHI,
arpoycaabObI
Special economic zone, gam-
bling zone, deer breeding, ski

resorts, farmsteads

ApXeoornduecKuid
napk «Ilepexpectok
MHUPOB»
Archaeological Park
"Crossroads of Worlds"

O3110pOBUTEINBHEIH,
MO3HABATCIbHBIN,
CIIOPTUBHBIHN
Wellness
informative, sports
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MUHHCTPaTUBHBIX cyObekToB PD: Anraiickoro kpas u
PecnyOnuku Antaii. Teppuropus pacmonoxeHa B HHU3-
KOTOpHOM 30HEe ANTasg U UMEET aKTUBHO-030POBUTEIb-
HyI0 TYypUCTCKYIO cnemnuanusanuio. B mpenemax stoi
TEPPUTOPHH €CTh MPEANOCHIIKH K 00pa3oBaHuIo Oojee
MEJKHUX, JOKaJIbHBIX KiacTepoB: «O3epo As», «l'opHO-
Anraiick, TPK «O3epo Manxepox», TP 033 «buproso-
Bast Karyns», uropnas 3ona «Cubupckas MoHeTa», «Ye-
Mam» u ap. [21].

PacnionoxeHHas B HU3KOTOpBSIX CEBEPHOM YacTu AJl-
Tas AaHHas TEPPUTOPHs OTIAMYAeTCs yHOOHBIM TpaHC-
MOPTHO-TeOrpauueckuM IMOJOKEHHEM M XOPOILO J0-
CTyNHa sl OOJIBIIMHCTBA MOTPEOUTENEH TYPHUCTCKUX
ycayr Cubupu. Jlas Hee XapakTepHBI Bce IMPHU3HAKU
aKTHBHO (DOPMHPYIOIIETOCs KiacTepa: BBICOKAs KOH-
LIEHTpaLusl TYPHUCTCKO-PEKPEAMOHHBIX MPEANPUITHH,
chopmupoBaBiuiica o0pa3, reorpadpuueckas OIU30CTh
KOMIaHu#, popMUpoBaHUE KPYIHBIX JHICPOB, LETOUYKU
n00aBICHHONW CTOMMOCTH, CXOAHBIA XapakTep pecypcoB
1 0cOOCHHOCTEH X OCBOCHUS H JP.

Pexa KaryHp B HM)KHEM TE€UYEHHUHM Ha 3HAYUTEIHHOM
MPOTSDKEHUM  SABISIETCSl TPaHUIEH Mexny AJTalCKuM
kpaeMm u Pecriy6nukoit Anraii. [lonbiTku chopmupoBath
IBa TypHcTCKuX knacrepa («buprozosas Karynps n «An-
taiickas JlonnHa») Ha pa3HBIX Oeperax peKd B HACTOS-
miee BpeMsl OKa3aJuch NpuMepoM HedpeKTUBHOTO WH-
BECTHPOBAHUS FOCYJapCTBEHHBIX CPENCTB, HEAOCTATOU-
HOM popabOTKHY MIIAHOBO-IPOEKTHBIX MEPOIPHUITHH.

AHanu3 COBPEMEHHOTO COCTOSIHMS Pa3BUTHUS TypHU3-
Ma B paiioHe «Hmxnelt KatyHn» no3Boiui BEISIBUTS Clie-
OyIoIHe 0COOEHHOCTH, BIUSIOMIME HAa (HOPMHPOBAHHE
3[1eCh €IMHOTO KJacTepa:

- BBICOKasl KOHIIEHTpalMs CPEACTB pa3MEUICHHS Ty-
pucTtoB o oboum Oeperam pexu KaryHs;

- MPUPOJHOE M KYJIBTYPHO-HCTOPHUUECKOE EAMHCTBO
TEPPUTOPHH, CXOICTBO CBOICTB, 00YCIOBIEHHOE €€ I'e0-
Mopdonorueil u TuApoIoTUeii;

- OKa3aHME CXOIHBIX YCIyr TypUCTCKUMH IpEANpH-
SATUSIMU;

- copMupoBaBILIHiics 00pa3 OTAbIXa (CaMoi pacpo-
CTPaHEHHOW MOJZENbIO SIBISETCS pa3MELIeHHE Ha Typ-
0aze, pacnojokeHHoi BOMM3u KaryHw, mozBoistomieit
COYETaTh MAcCCUBHBIA OTIBIX C HECIOKHBIMHM MEIIUMH
MIPOTYJIKAMHU B TOPBI, KOPOTKUMHU CILIaBaMH 10 pEKe, Be-
YyepHel pa3BieKaTeIbHON IporpaMMoi U 1Ip.);

- mpeobnanaHue aBTOMOOMJIBHOIO TpaHcHopra (B
Oonpiieit Mepe mo YyickoMy TpakTy), 4acTo MpPEAIpH-
SATUSL KOOIEPUPYIOTCSI AJISl TOrO, YTOOBI OPraHM30BaTh
TpaHc(ep Ha psAA TYPKOMIUIEKCOB; chopMHUpOBaBIIHECS
LIEHBI HA pa3JIMYHbIE BUBI IEPEBO3OK;

- pacmpoCTpaHEHHBIH TUN MPEANPUATHH MHUTaHUS —
Kage (UUCIo KOTOPBIX €KErofHO yBENNYNBAETCS), BCTpe-
YaroTcs OMI0a HAIMOHAIBHOM KYyXHH, €CTh BO3MOKHOCTD
pUOOpEeTEeHHNs MPOLYKTOB Y MECTHBIX KUTEJIEH;

- pa3paboTaH TpaAWLHMOHHBIN HAOOp IKCKYPCHOHHBIX

T.11. N34 1), 2019 T
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nporpaMM B OOJBIIMHCTBE TYPHUCTCKHX KOMIUIEKCOB
(o3epo As, ropa Uepror manen, KampimuimHCKA BOAO-
maj, CIUiaB IO peke OT OAHOro 4aca u Oosee, TaBauH-
ckue neniepsl, Yemanbckas [[OC B coueTaHuu ¢ ocTpo-
BoM [laTtmoc, nocemienue Myses u Ap.), pacpocTpaHeHa
KOOTIEpaLUsl IPH OPTaHU3alNN 3KCKYPCHIA;

- B PEKJIaMHBIX M3JAHUAX TYPIPEONpHATHS, He3a-
BUCHMO OT TOTO, B KaKOM U3 JBYX aJAMHUHHCTPAaTHUBHBIX
CyOBEKTOB OHM PacCIIONIararoTcsl, MO3UIHOHUPYIOT ceds
OTHOCHUTENBHO 00Jiee N3BECTHOTO MECTa;

- TYPHUCTBI, Pa3MeINasiCh Ha TYPKOMIUIEKCaX OIHOIO
U3 CyOBEKTOB, MCHOIB3YIOT HHOPACTPYKTYPY U IOMOINI-
HHUTEJbHBIE YCIIyTH APYyTroro (ITyHKTHI IPOKaTa JIOLIaae,
BEJIOCHUIIECAOB, INTAHNE, CIJIaBbI, pa3BJeKaTeIbHbIC 3aBe-
JCHHUS, B 3UMHUM NepuoA (TOPHOJIBIKHBIE KOMIUIEKCHI);

- 9KOJOTMYECKHE BOMNPOCHI OOYCIIOBJIEHBI, MPEXIE
Bcero, oxpaHoi 30Hbl KaryHu;

- MepCOHaJI, MPOXKUBAIOIIKI B OJHOM aJAMHHHCTpA-
TUBHOM CyOBeKTe, pab0oTaeT Ha TYPKOMIUIEKCE OPYTroro;

- TypoOIIepaTophl, 3aperHCTPUPOBAHHBIE B OIHOM
CyOBEKTe, IPOABUTAIOT HAa PBIHOK B TOM YHCIIE U TYPKOM-
TUIEKCHI, HAXOSIINECS B APYTOM;

- B OTHUX YCJIOBHSX Uil IpeoOnafaronield yactu Ty-
PHCTOB, HECMOTps Ha HaJWYMEe AAMHUHHCTPATHUBHBIX
rpaHuL, GopMHUpyeTcs eOUHbIH 00pa3 paiioHa «HMKHEH
Karynm.

Typuctckue npeanpusTus (Typoneparopbl) B pIHOY-
HBIX YCJIOBHSX PYKOBOICTBYIOTCSI MCKIIIOUHUTEIIBHO KO-
HOMHYECKOH 3 (EKTUBHOCTHIO NMPH OCBOCHHU TEPPH-
TOpHUH. PEKOHCTPYKIMS TOPOT ¥ CTPOUTEIBCTBO MOCTOB
31€eCh COCOOCTBOBaIN 00jiee AMHAMUYHOMY Pa3BUTHIO
Typu3Ma. Ha ceronHsmnuii 1eHb MOXXHO TOBOPHUTH O BO3-
MOXXHOCTH (opMHupoBaHusg B paiioHe Hmxneit Karynu
MEXPETHOHAIBHOTO KilacTepa.

[IpoBeneHHBI aHAIU3 TYPUCTKOM AESITENBHOCTU B
OacceiiHax ceBepHOro AJTas BBISBWI OTYETIIMBO BBIpaA-
JKeHHYI0 TpaHchopmarurio xo3siicta [22]. Ha mectax
HEKOTZIa CYLIECTBOBABIIMX ITOCEICHUN MOSIBUINCh Pa3-
HOU BEJIMYHMHBI M YPOBHS KOM(opTa TypOa3bl, KEMIIMHIH,
TOCTEBbIE I0Ma U Mp. MATKUM KJIMMaT AJs pedHbIX Oac-
CeifHOB ceBepHOro AnTas M Mei3akHOe pazHooOpaszue
JOCTaBJISAIOT YAOBOJBCTBHSI OTABIXAIOIIMM U TypUCTaM
BCEX BO3PACTOB B J1000€ BpeMs rona, Oynb TO CHEXHas
3UMa WK conHeyHoe jero. [IpekpacHa 3mech U OCEHb
CO BCEBO3MOXHBIMH 30JIOTHCTO-KEITHIMU TepeTuBaMU
CKaTbIX TIOJIEH, OCHHOBO-OEpE30BBIX IEPENECKOB, Ha
(oHE KOTOPBIX OCOOCHHO 3pHMa TeMHas 3€JeHb XBOM-
HOTO Jileca Ha CKJIOHAaX Irop. MHOTOIBETbE alTalCKUX
BECEH TPYIHO MEpenaTh CIIOBaMH, KaK M BOJIIEOCTBO
npoOyXIeHNS KHU3HM IOcIe 3UMHEro Mmokos. Bmecte ¢
OorareluM KyJIbTypHO-UCTOPHYECKHM HacJIeOueM 3Ta
TEPPUTOPHSI IO3BOJISIET OOECTIEUNTh OTABIX CAMBIX B3bI-
CKaTeNbHBIX IMOTpeOuTENne TypHpoAyKTa, a JICUCHHE
caenaTh MHOTO(QYHKIMOHAJIBHBIM U IMPOAYKTHBHBIM.

Pa3zHoOOpa3ne KITMMaTHIecKUX yCIOBHIA U KalleHao-
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CKOII TTOTOJ] COYETAIOTCSI C MHOTOJIMKOCTBIO PEK M pedy-
IIeK, POAHUYKOB U BozonaioB. K coxanenuto, ¢ ormmycre-
HUEM TOPHBIX CEJICHHH, YXOIOM XpaHWUTEJIeH Tpaauiln-
OHHOH KYJIBTYpBl PYCCKOTO, B TOM YHCJE CTapooOpsiI-
YECKOTO HACEeJCHHs, MCUe3aeT MHTEPECHEUIHHA IUIacT
KyIBTypHOTO JTaHamadra.
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BASSIN TOURIST CLUSTERS OF THE ALTAYA OUTSKIRTS
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Due to growth of interest in tourism, in recent years in the
Altay territory several zones of the increased concentration of
tourist objects are formed caused by river basins and orographi-
cal barriers. The territorial tourist and recreational cluster —
group of geographically adjoining interacting companies, public
organizations and the related state bodies forming and serving
tourist streams and territories using recreational potential. Fea-
ture of emergence of such cluster is need of creation of techno-
logical communications between the enterprises and sectors of
economy participating both in production, and in realization of
tourist's products. According to the orogidrografichesky system
of a northern macroslope of the Altai highland it is possible to
speak about the system of basin tourist clusters. Each of them
has unique features with existence of the dominating objects
which at the organization of binding routes allow to provide in
the long term sustainable development of branch of tourism, a
recreation and treatment. The documents of territorial planning
developed in recent years poorly are used in expeditious prac-
tice. The expediency of their updating and careful study taking
into account quickly changing picture of land use, emergence of
the new especially protected territories, environments of the do-
mestic and international market of tourist services is undoubted.

Keywords: mountains, Altai region, river basin, tourist cluster.

References

1. The mountains of the world. Global Priority. Editors B.
Messerli, J. D. Ayvz. Moscow, Noosphera, 1999, 453 p.

2. Badenkov Yu.P. Life in the mountains. Natural and cul-
tural diversity - a variety of patterns of development. Moscow,
GEOS, 2017, 479 p.

3. Rio-Rama M. et al. Mountain tourism research. A re-
view. European Journal of Tourism Research, 2019, vol. 22,
pp. 130-150.

4. Dunets A.N., Zhogova [.G. Altai-Sayan Mountainous
Region, Significant Changes of Tourism Industry. Journal of
Environmental Management and Tourism, 2018, 4 (28), pp.
869-879.

5. Godde P., Price M., Zimmermann F. Tourism and Devel-
opment in Mountain Regions. CABI Publishing, 2000, 320 p.

6. Porter M. Competition. Moscow. Williams, 2005, 608 p.

7. Novelli M., Schmitz B., Spencer T. Networks, clusters
and innovation in tourism: A UK experience. Tourism Manage-
ment, 2006, v. 27 (6), pp. 1141-1152.

8. Nicic M., & Mitrovic N. (2019, June). The importance
of cluster support projects in tourism for achieving competitive
advantage. In TISC-Tourism International Scientific Confer-
ence Vrnjacka Banja, 2019, vol. 4, No. 1, pp. 758-774.

9. Afanasyev O.V. Tourist clusters and destinations: prob-
lems of creation and promotion. Modern problems of service
and tourism, 2016, pp. 5-6.

10. Kruzhalin V. I. Scientific bases for the formation of
tourism and recreation clusters on the principles of public-pri-
vate partnership. Proceedings of the International Conference

294

"Sustainable development of tourism: strategic initiatives and
partnership", Ulan-Ude, 2009, pp. 308-316.

11. Alexandrova A., Vladimirov Y. Tourism clusters in Russia:
What are their key features? The case of the Vologda region. World-
wide Hospitality and Tourism Themes, 2016, no3, pp. 346-358.

12. Afanasyev O. E. Typology of tourist clusters included in
the Federal Target Program “Development of inbound and do-
mestic tourism in the Russian Federation”. Modern problems
of service and tourism, 2016, vol. 10, no 1, pp. 37-42.

13. Sheveleva D.S., Piskun A.V. Development of a tourist-
recreational cluster: a single tourist zone in the Amur River ba-
sin. Free Port of Viadivostok: problems of applying Russian
legislation. Materials of the Il International Ozerin Readings.
2016. Publisher Vladivostok State University of Economics
and Service, 2016, pp. 142—147.

14. Revyakin V.S. Pomorov S.B., Vdovin N.F. and others.
Belokurikha therapeutic area. Barnaul, Publishing House of
the Research Institute of State Enterprise, 1997, 154 p.

15. Isaev V.V., Dunets A.N. Tourism as a Green Economy
Sphere in the Settlements of the Former Biysk Cossack Line.
Proceedings of the International Conference “Transition to a
Green Economy and Sustainable Development in the Altai Ter-
ritory: Perspectives, Mechanisms, Key Directions”, Barnaul,
October 22-24, 2015, pp. 85-90.

16. Badenkov Y.P., Dunets A.N., Muduev Sh.S., Muhabba-
tov Kh.M. Modernization and development of mountain areas:
the Soviet and Russian experience. Sustainable development of
mountain territories, 2016, vol. 8, no. 4, pp. 323-337.

17. Prazdnikova N.N., Prudnikova N.G., Strizheva OS
Analysis of the development of tourism in the Altai Territo-
ry. Bulletin of the Altai State Agrarian University, 2017, no 9
(155), pp. 53-59.

18. Dunets A.N., Revyakin V.S. Tourism in territorial plan-
ning schemes (on the example of the Altai-Sayan mountainous
country). News of the Irkutsk State University. Earth Science
Series, 2008, vol. 1, no. 1, pp. 84-97.

19. Scheme of territorial planning of the Altai region: an
explanatory note (materials on the justification of design deci-
sions). Barnaul, AltaiNIIGiprozem, 2008, 250 p.

20. Dunets A.N. Opportunities for the spatial development
of health tourism in Bolshaya Belokurikha. Modern trends in
spatial development and priorities of social geography, Bar-
naul, Publishing House of the ASU, 2018, v.2, pp. 134-141.

21. Krasnoyarova B. A. Cluster ideology and the ways of
its realization in the agrarian and recreational development of
the Altai Territory. Economy. Service. Tourism. Culture — Bar-
naul, Publishing house AltGTU, 2009, pp. 101-104.

22. Kozyreva Y.V. Transformation of the natural environ-
ment of the mountain basin (on the example of the Peschanaya
River). Sustainable development of mountain territories, 2012,
N 1-2 (11-12), pp. 44-50.

Article received 10.12.2018.

T.11. Ne341), 2019 T



OUEHKA BNUAHNA USMEHEHUA
KITMMATA

HA CHEXHO-JNNIEQOBbLIE PECYPChbI

U rmnapPosiorno PEK ropHoOro nAMmMPA

"Hopmatos IN.U.%,
2ApMcTpoHr P.,
HopmatoB WU.LL.

BBenenne

COBpEMEHHBIH 3TAll Pa3BUTHUS YEJIOBEUYCCTBA MPOTEKACT B YCIOBHSIX MOCTOSH-
HBIX BBI30BOB, OOYCIIOBJICHHBIX TIO0QIGHBIMH (DaKTOpaMH W3MEHEHHS KIIMMAara,
YTO BHOCHUT CYIICCTBCHHBIC U3MCHEHUS B (DYHKIIHOHUPOBAHHE KOMITOHCHTOB JKO-
CUCTEMBI. B CBsI3M ¢ 3TUM BCe yCHIIUS YEIIOBEUCCKON MBICITH HAlpaBJICHBI HA pa3-
paboTKy MEXaHHU3MOB IO OCJIA0JICHUIO HETaTUBHBIX BO3JCHCTBHI M MOCIEACTBHIA
W3MEHEHUS KIIMMATa, a TAKXKe aJlanTalliuy BCeil chephl NesTeIbHOCTH K €T0 Kara-
KITU3MaM.

TopHast sxocucTema siBiIsieTCs OoJiee YSI3BUMOM U MPOSBIISIEOIICH 0COOYI0 4yB-
CTBUTEIILHOCTh K M3MCHEHUSM KIIUMara CPElU BCEX KOMIIOHCHTOB DKOCHUCTEMEI.
CoBpeMeHHasi TCHICHIIMS Pa3BUTHsI MTPUPOIHBIX SBICHUI (MTOTCIUICHUE KIIMMATa,
Ype3BhIYANHBIC IPUPOTHBIC CUTYAIIUU U JIP.) BBI3BIBAET 0CO0YI0 00ECIIOKOCHHOCTh
y TOPHBIX CTpaH, CTUMYJIUPYET MPHUHITHE KapIUHAIBHBIX MEp MO OCIa0ICHUIO
BIMSIHAS M3MeHeHus kinMara. K mpumepy, mocranoenenuem [Ipasurenscra Pec-
myonuku Tamkukuctan ot 03 mas 2010 . Ne 209 yrBepkaena [ocynapcTBeHHas
porpaMMa HM3Yy4CHHUs M COXpaHeHHs JeqHukoB PecnyOnmuku TamKukucTaH Ha
2010-2030 roas! yist MOCTOSITHHOTO MOHUTOPUHTA U U3y4YEHUS JEIHUKOB Tamxu-
kuctana. HeoOXoauMoCTh Takoi MporpaMMbl 000CHOBBIBAETCS TEM, UYTO HECMOTPS
Ha HEOONBIIYI0 TUIOMaAs Tepputopuu (4yth Oonee 10% oOmiewt mmomanu IleH-
TpanbHOl Asum) Tamkukucran obmagaer miomanpio oieaeHeHus o6omee 11000
KM?, 3aHMMaeMoi 6osiee 14 Toic. TeqHUKaMu, yTo GopMuUpyeT 6osee 65 % BOAHBIX
pecypcos peruona. Ha [Tamupe HaxomuTcs maBHas 30Ha OJICACHEHUS PECITyOTUKH
¢ obmeit romaapio 8500 kM.

CBUIIETEILCTBOM MHTEHCUBHOTO COKpAIEHUS TOPHBIX OJICICHCHUW Ha IOJY-
apusX 36MJIM MOTYT ObITh Pe3yJIbTaThl MHOTOYHCIICHHBIX ucciienoBanuii [1]. Kak
OBLIIO UCCIIEIOBAHO paHee, «0CO0YI0 BOCIPHUUMYHUBOCTD K MOTCIUICHUIO KIMMaTa
MPOSBJISIFOT TeorpauuecKre palioHbI, B BOJHOM ITUKJIE KOTOPBIX JOMUHHUPYET JIS]-
HUKOBOE M CHEXKHOE MUTaHuey [2]. Pe3ynbraroM N3MEHUNBOCTH CTOKA PEK SBIISICT-
Cs1 U3MCHECHHE TUIONIAJIell CE30HHBIX CHETOB M OJICJICHEHUH, 4TO 00ECIICUnBacT Ha-
CEJICHUIO, MPOXKHUBAIOIIEMY HUXKE 110 TEYCHHUIO, IOCTYMHOCTh BOABL. Bkiajg Tanoi
BOJIbI B €XKETOJHBIA CTOK TI0 CPABHEHUIO C JOXKJIEM SIBIIICTCS MPEOOIIaaroIiuM B
OacceliHax ¢ pa3BUTOH IIIONIA/BIO OseficHeHUs [3]. CTOUT TaKKe OTMETUTh, YTO «B
3aBUCHMOCTH OT CTEIICHHM OXBaTa JICJTHUKOB U MEKTOJIOBOTO PACIIPEIICIICHUS 0Cal-
KOB JICJTHUKH MOTYT YCHJINBaTh WK OATaHCUPOBATh JICTHUH CTOK» [4], a «CHEXKHBIS
U JIGTHUKOBBIC BOJIBI SIBJISIOTCS HCTOYHHKOM BOJIOOOCSCIICUCHHSI OJTHOM MISCTOM Ya-
CTH HaceJeHUs 3eMuu» [5].

[IpenmeTom TyOOKMX HCCIEIOBAHHI B HACTOAIICE BPEMs SBISICTCS MOHHUTO-
PHYHT COCTOSTHUS JICAHUKOB M CHEXKHBIX TIOKPOBOB U UX BKJIAJ] B 00pa3oBaHUE pey-
HBIX CTOKOB [6—8]. OHOM M3 aKTyaJIbHBIX MPOOJIEM PErroHa SBISICTCS CYIIECTBEH-
HOC BJIMSIHHE M3MCHEHUS KJIMMaTa Ha TOPHYH PEYHYIO TUAPOJIOTHIO B COYCTAHUU
CO CTPYKTYPHBIMHU TPEBPAIEHUSIMH MOYBEHHOTO TIOKPOBA, POCTOM YHCICHHOCTH

"MHCTUTYT BOIHBIX IPOOIEM, THAPOIHEPIeTHKU M SKOIOrHH Akajsemun Hayk Pecryonnku Tamkukucras, Jy-
mran6e, Tapkukucran, norparviz89@gmail.com
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Puc. 1. F/zy6uHa CHEJNCHO20 NoKpoea u 0CAOKO08 8 3A8UCUMOCHIL OM 8bLCOMbL

mecmuocmu [17]

Fig. 1. The depth of snow cover and precipitation depending on the terrain height [17]

HaceneHus. CommacHO JaHHBIM MeXIpaBUTEIbCTBEH-
HOM TpyHIbl AKCIIEPTOB MO U3MEHEHNuIo kiumara (MI'O-
UK, 2007 r.) cpennsas temneparypa LlentpanbHoil A3un,
JUTSI KOTOPOH XapaKTepHBI HEOOJIBIINE OCAIKU MTPU BBICO-
KHUX 3HAYCHUSIX MCHapeHus, K KoHIy 21 Beka Bo3pacTeT
Ha 3,7° C.

3a mepuon 1955-2000 rr. HaOMOMANOCH CYIIECTBEH-
HOE YMEHBIIIEHUE BOAOEMKOCTH JICTHUKOB (0K0JI0 25%)
pervoHa M HBIHE JaHHBIA IOKa3aTelb MpPOIOSIKAeT
yMEHbIIAThCA C HapacTarouiei ckopocTbio. Oxkuaaercs
COKpalleHue Iuiomany oneneHenus Ha 20% U yMeHb-
IIeHHe 3anacoB JbJa Ha 25% k 2025 1. 1 nucuesHoBEeHUE
MHOTOYMCIICHHBIX MEJKHUX JIEAHUKOB. DTO B CBOIO OYe-
penb CYLIECTBEHHO COKPATUT OBEPXHOCTHBIN CTOK PEK.
Tak, Kk mecTuaecaThIM TojaM 21 Beka 00beM BOIBI PEKU
Amynapesi MOXKeT cokpatuthes 10 15%, a pexu Ceipaa-
pbs — 1o 10%.

Jlennuk ®@equenko Ha IlamMupe Ha MPOTSKEHUU CTa
MOCJEIHUX JeT oTcTynmi Ha 1—1,5 kM, cokpariasi CBOIO
wioniaap Ha 6onee 10 KM?, MOTEPSIB PU ITOM OKOJIO 2
kM’ Jbaa. HelHe mpomomkaeTcst OTCTYIUICHHE JICHUKA
co ckopocthio 15-20 m B ron. B Gacceitne pekun O0u-
XMHTOy (MPHUTOK peku Baxmr) Hambonee MHTEHCHBHO
nerpaaupyet neaHuk ['apmo. Kak moka3piBaioT pe3yinb-
TaThl UCCJIEJOBAaHUH, «COKpaIlleHHe JUIMHBI U TJIOL[aan
nennuka ['apmo 3a Oonee yem 40 met (1940-1985 1)
JOCTHIIO OKOJIO 3 KM M Ooyiee 3 KM? COOTBETCTBEHHO,
1 HBIHE OTCTYIAET CO CKOPOCTHIO OKOJIO 9 M B T0fl, a €ro
MMOBEPXHOCTH ocenaet Ha 4 M B roa» [9].

[To mepe mnoBblmeHUS TIOOANBHONW TeMIepaTyphl
MPOTHO3HUPYETCs 3HAYUTEIbHOE H3MEHEHHE MHPOBBIX
cHexHBIX pecypcoB [10; 11]. Cepbe3nbie mocneaCTBUS
Uil (QYHKIIMOHUPOBAHMS DKOCHCTEM, HCIOIB30BaHMUS
YeJI0BEKOM CHEKHBIX PECYPCOB U CaMOT0 KJIMMaTa MOTYT
HAHECTH «IOJTOCPOYHbIE H3MEHEHHUs TITyOUHBI U TIPOTSI-
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Ha (opMHpPOBaHHE MPHUPOIHBIX
KOMIIJICKCOB, @ KOHTPAcThl BBICOT
NPUBOIAT K KadeCTBEHHBIM CMe-
HaM MPUPOIHBIX KOMILUIEKCOB Ha
OIIPEIENICHHBIX PENEPHbIX YpPOB-
Hax. Ha srom Oasupyercs naHamadTHas omnpeneseH-
HOCTh BEPTHKAJIBHO-TIOSICHBIX TPAaHUIl U PETHMOHAJIBHBIX
pyOexeii. JlocTarouHo yKa3aTh, 4TO 3HaUNTEIbHAS YacThb
nocrynatonie! Ha Ilamup 3anagHoOl U FOKHOM aTMoc-
(epHoii Bnaru nepexsarbiBaercs xpedtamu Koxu-Jlan n
T'uanykym [16].

Kanmarnyeckue 301b1 ropaoro [llamupa

[Tamup cuuraercst 06nacThIO, II€ 30HA C BIaXKHBIMH,
XOJIOAHBIMU CPEIHE3EMHEMOPCKUMH OCAaIKaMH MEHSET-
Csl Ha CyXYIO LICHTPaJIbHOa3HATCKYIO.

W3 yerplpex KIMMaTHYECKUX 30H ropHoro Tamxku-
kucrtana, Jis lopHo-bamaxmanckoro ABTOHOMHOIO
Oxpyra (I'AO), oxBaTbIBarOIIEro MOYTH BECh TOPHBII
[Tamup, xapakTepHBI YCIOBHS TPEX KIIMMATHYECKUX 30H:
Ter1asi KOHTHHEHTAJIbHAA (CpeaHEe3eMHEMOPCKasi KOHTH-
HEHTaJIbHAs1); XOJIOAHAS ITOJyapUAHAS U CyXasi XOJIOJHAS.

[Tamup urpaer KIMMaTooOpa3yoUIyIo poiib, 00 TOM
CBHUIETEIILCTBYET CYILIECTBOBAHHUE TPEX reorpapuyecKux
TEPPUTOPHUI C COBEPLIEHHO Pa3HBIMHU KIMMAaTHYECKHUMU
ycnoBusamu Ha ['BAQO.

Kimaroo6pasyromas pois [lamupa, a Takxe cyuie-
CTBEHHBIE PA3IMYMsl €r0 KIMMAaTHYECKUX 30H Ha IIpUMe-
pe hopMHpOBaHMS CHEKHOTO MOKPOBa M aTMOCHEPHBIX
OCaJKOB Ha BEpXOBbsIX TpaHcrpaHuuHOW pexu IIanHmx
LenTpansHoit A3un mipencranieHsl B [17]. OOHapyxe-
HO, 4TO (JOPMHUPOBAHUE CHEKHOTO IOKPOBA U IIPOCTPaAH-
CTBEHHOE pacmpeneneHre aTMocepHbIX OCaIKOB B TOpP-
HoM Ilammpe B ocHOBHOM ompexensercsi oporpadueit
MECTHOCTH. B pa3HbIX ximmarnueckux 3oHax Ilamupa
MIPOMCXOOUT CMELICHUE NEPUOJOB 00Pa30BAHUS MAKCH-
MaJIbHBIX 3HAYEHUH BBICOT CHEXXHOTO [TOKPOBa, 00y CIIOB-
JICHOE BJIMSTHUEM TOpHOW oporpaduu Ha MPOIBHXKEHHE
BO3YIIHBIX Macc.

3HaueHMs BBICOTHI CHEXXHOTO ITOKPOBAa Ha METEOPO-
JIOTHYECKUX CTAHIMAX, PACIIOJIIOKECHHBIX Ha Pa3IHMYHBIX
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BBICOTaxX IpeACTaBIeHBl Ha puc.l. 30
BunHo, Mex Ty BEICOTOH (OopMUpY-
€MOr0 CHEKHOI'0 IIOKpPOBa U BBICO-
TOW PacIlOIOKEHUsI MECTHOCTH HE
HaOII0aeTCs ONpeeNeHHas 3aK0-
HOMEPHOCTb.

Hampumep, mereoponoruueckas
cranius laliMak, pacnonoxxeHHas
Ha BBIcOTe Ooiee 3800 M H.y.M, TIO
3HAYCHUSIM aTMOC(EPHBIX OCAJIKOB
HE3HAYUTENBHO OTIMYAETCS OT CO-
OTBETCTBYIOLIMX €ro 3HAUYCHU Ha 3
MeTeoposorndeckoi cranuuu Vpxr
Ha BbIcoTe 3276 M H.y.M.

JUI1 METeopoIoruyecKoil CTaH-
uuu Pymian, pacnoiokeHHOM Ha
BbicoTe 1981 M.H.y.M., IPOLIEHTHOE
COOTHOILICHHE CHEKHOTO MOKPOBa K
arMoc(epHBIM 0CAKaM COCTABIACT
okoio 27%, ms [latimak — 20%, a
st Xymporu — He 6onee 5%.

CpenneronoBoe yBeJIMYCHHE TEMIIEPaTypbl HaOmo-
naercsi ¢ Oojee OLIyTHMMOM CKOPOCThIO Ha Oojee yme-
peHHBIX BbIcoTax ([lapBa3), ueM Ha BEpPXOBbBSIX, U B 00JIb-
LIMHCTBE CJIy4aeB arMoc(epHble OCAAKH BHINAJAOT B
KUAKoi Paze, a HOPMUPYIOMIHNACS CIOH CHEXHOTO TO-
KpOBa NpH OJaronpusATHBIX TEMIEPaTypHBIX YCIOBHUIX
XapaKTEepPHU3yeTCs] KOPOTKUM BPEMEHEM CYILECCTBOBAHHS.

BeprukanbHelli TpagueHT aTMOC(EpHBIX OCaIKOB
Ha rpanune HOxHol n LlenTpansHbix 30H Ilamupa co-
craBisieT okoyo 40 MM Ha xaxkaele 100 M BBICOTHI, 9TO
CBHIIETENLCTBYET O OoJiee BIAXKHBIX MPEATOPbIX U Cy-
LIECTBOBAHUH IIMPOKUX KOTIOBHH, MMEIOIINX OTKPbI-
TBIH BBIXOJ Ha 3araj, HaBCTPeUy BIaXKHBIM BO3AYIIHBIM
notokaM. [lo Mepe mpoABMKEHUST BO3AYIIHOTO TEUESHUS
B IITyOb TOPHOH 00J7aCTH U MepeBaIMBaHUS depe3 Xped-
ThI, BJIaYKHBII BO3IyX KOHBEPTHPYET BIary U CTAHOBHUTCS
cyxum [17].

Ha Bocrtounom ITamupe CpeaneronoBoe KoIu4ecTBO
aTMOC(EepHBIX 0CaJKOB HE3HAYUTEIBHOE U BapbUPYETCS
B npenenax 40—140 MM co cpeqHUM MHOTOJETHUM 3Ha-
yeHueM okoio 76 mm [18]. Ha 3anagnom ITamupe, xa-
PaKTeprU3yeMOM BBICOKMMH TOpHEIME XpedTramu (5000—
6000 M H.y.M.), TIPOUCXOIUT «Pa3rpy3Ka» BIIAXKHOTO
BO3/lyXa C BBINAJCHUEM OOMJIBHBIX OCAJIKOB, U BO3IYX,
nepeBaMBIINN Yepe3 xpeOTrl 3anagHoro Ilamupa, cra-
HoBUTCA cyxuM [19].

O6pa3oBaHue MaKCHUMAJIbHBIX 3HAYEHHH CHEXHOTO
MOKPOBa Ha BOCTOYHBIX METCOPOJIOTMYECKUX CTAHIUIX
Bynynkyn u lllaiimak Oacceitna peku [IssHIX cooTBeT-
CTBYET 3a4eHHUAM MapTa (puc. 2).

[IpoHnKHOBEHKE BO3AYIIHBIX Macc cO CTOpOoHbI Mpa-
Ha 1 AdranucraHa cnocoOCTByeT 00pa30BaHHUIO JOCTa-
TOYHOW BBICOTBHI CHEXXHOTO IOKPOBAa Ha METEOCTAHIINU
Nmkammm B nexadpe [4].

Hcnone3ysa paHHble KIMMaTHYECKUX MOJENEH, aBTO-
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Puc. 2. Muozonemnue cpednemecsaunvie 3Havenus 2nyOunbl CHEHCHO20 NOKPO8a
Ha memeocmanyusx 6accetina pexu Ilanoxc [17]

Fig. 2. Long-term average monthly values of snow depth at the meteorological stations

of the Pyanj river basin [17]

pol [20; 21] cBA3BIBAIOT YBEIMUYEHUE CTOKA BECHOH ¢ 00-
Jlee paHHUM HayaJioM TasHuA cHeroB. Ha rumponoruue-
CKHUil pexxuM Ooiee KPYIHBIX BOIOCOOpPHBIX OaccelHOB,
PacIONIOKEHHBIX HIDKE 110 TEUEHHUIO, MOXKET TaKkKe OKa-
3bIBaTh COOTBETCTBYIOLIEE BO3JICHCTBHE JIEAHUKOBAS Ta-
nas Boaa. beuto mokasano [22; 23], uto i BOMocO0poB
pasmepom 10° KM? U JIeIHUKOBOTO MOKpoBa Oosee 1% B
aBryCTE BKJIAJl JIEAHUKOB B CTOK MOXET AOCTUTaTh 25%.

B Gacceitnax Amynapen u CelpAapby BKJIaJ TaloH
BOJIbI B CPETHETOJJOBOM CTOK 3THX PEK cocCTaBiieT 69 u
79 % COOTBETCTBEHHO, a JOJISI CE30HHOTO CHETOTasTHUSA
HaMHOT'O MIPEBBIIIAET JOJII0 JIEAHUKOBOTO nuTanus [19].
3a nepuoxa 1961-1990 rr. mo 2001-2010 rr. oOmime 3Ha-
YeHUs TalbIX BoA B OacceliHax AMyamapbu u Chlpaapbu
CHU3WINCHh Ha 6—25%, a BKIIajd TajbIX BOZA B TOIOBOM
CTOK yMmeHbIumics Ha 5% B OacceiiHe AMynapbu U Ha
20% B Oacceline Coipnapsu [19].

[Tokazano [24; 25], uro nanmpHEHIIEe COKpaIlCHHE
JIETHUKOB U CE30HHOT'O CHEXHOT'O TIOKPOBA B PE3YJILTATE
M3MEHEHUs KiuMaTa Oy[eT BIUSATh Ha CE30HHOCTH Ped-
HOro cToka B Oacceiinax Amynapeu u Ceipnapeu. Kim-
MaToJOrMYeCcKre HabOPbl JaHHBIX TaKKe HEIOCTaTOUHO
TOYHBI, 0COOEHHO JJIsl OCAJKOB, OCKOJBbKY OHHU B JyY-
1IeM ciy4ae OTpaxkaioT 3QQeKTbl oporpaduu 1 JOXKIeC-
BOM KapTHHBI, HO HE TMOIXOIAT AJS BOCIPOU3BEICHUS
3 PEKTOB BETPOBBIX U CHEXKHBIX JIABUH, KOTOPBIE UTPa-
10T B&KHYIO POJIb B alIbIIMACKUX YCIOBHSX B KayecTBE
(axropoB nepemenieHus cHera. Jlio06ast BorayTas ¢popma
Me3openbeda B ropax Co3aeT JIOBYLIKY AJIS MPEUMY-
IIECTBEHHOTO HAKOIMJIEHHWsI CHEra BO MHOTIMX MECTaXx,
JIOCTATOYHBIX AJIA MoajepxaHus jeqHuka. [lepemere-
HUE CHEra B HEKOTOPBIX YCIOBUSAX MOXET IPUBECTH K
3HAUYUTENLHO OoJiee BHICOKOW KOHLEHTPAaLUU CHera, 10
300—400% 1o CpaBHEHUIO C TEM, YTO MOKHO OKHAATH OT
pPETHOHATILHOW HOPMBI OCaKoB [26; 27].
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Iupokuii nuanazoH HPOCTPAHCTBEHHOM H3MEHYU-
BOCTH TOAOBBEIX 0caakoB (250-2500 MM) B BEpXOBBAX
Awmynapeu n CelpJapby He TO3BOJISET MPOU3BECTH Ha-
JIS)KHYIO OIEHKY KOJMYECTBA OCAJKOB, MOIYyYaeMbIX
nexHukamu [24-35]. bonee Toro, kak ormedaetcs B [36],
MOKa HET MPSIMOTO KOJUYECTBEHHOTO M3MEPEHUs TOTO,
CKOJIBKO JIEJTHUKOBOH TajOW BOJBI IIOCTYIAET B PEUYHYIO
CUCTEMY.

HccnenoBanueM JI€IHUKOB M JIEIHUKOBBLIX CTOKOB B
JIeBSITH cyO0acceifHax JIeBbIX TpuToKOB |'anra B Henaie
o0r111el Iomaabpko oeaeHeHus 3644 kM? ObLIO YCTaHOB-
JIEHO, YTO JIEAHUKU BHOCAT 2—3% U1 BCEX peK, NpoTe-
katoriei n3 Henana, T. . Bcero 5.38 km®. D10 yka3biBaer,
YTO yAENbHBIA JIEIHUKOBEIN CTOK M3 ATOH 00IacTH co-
crapsieT okojo 1500 MM / roxm [37; 38]. Ouenka jien-
HUKOBBIX CTOKOB B OacceliHax Amymapbu u Chlpaapsu
npousBoauiach B [39-41].

Hemorpaduueckas mpobieMa ¥ TECHO CBsS3aHHAS C
HUM TIPOJIOBOJIbCTBEHHAs OE€30TMaCHOCTH SIBISETCS OfI-
HOW U3 aKTyanpHeUux npobieM B LleHTpabHoi A3nn.
Camo co0oii pazymeronuiics Gaxt, 9To HapacTaHUE BbI-
HIeTIePEYUCIIEHHBIX TIPo0OJeM criocoOCTBYET HapaliuBa-
HUIO TUTOMA/IeN CelbCKOXO3SHCTBEHHBIX 3€MEIb, IMPO-
M3BOJICTBA TOBAPOB MTyTEM MaKCUMAaJILHOTO UCIIOIH30Ba-
HUS IPUPOTHBIX PECYPCOB U Pa3BUTHS SKOHOMUKH. DTO
B CBOIO OYepe/lb NPUBOIUT K TEXHOTEHHON Harpys3ke Ha
BOZIHBIE pecypchl. COTIacHO CTaTHCTHYECKUM JaHHBIM
3a 50 ner (1960-2010) nacenenne LleHTpanpHON A3uu
BBIPOCIIO C 14 MIIH. 4esoBeK 10 mouTH 49 MITH. YeJoBeK,
a TUTOMIAh OPOIIAEMBIX 3€MelNlb yBenn4uinachk ¢ 4,5 1o
7,9 MJIH. Ta.

3a mocnegHHE COPOK JeT yielbHas Bojoobecrie-
4yeHHOCTb B LlenTpanbHoil A3uu cHu3miacek ¢ 8.4 ThIC.
M3/rom-den o 2.5 TeIC. M*/TOI-YeN U UMEET TEHIEHIINIO K
JATbHEUTIIEMY CHIDKEHHIO.

[lo mporaozy Hay4dHo-uH(MDOpMAIIOHHOTO IIEHTpa
MexrocynapctBeHHO KoopauHaumoHHOW BOAOXO35M-
cteHHoi komuccun (HUL[ MKBK) nedwunur Boxbl B
Tpex crpaHax OacceliHa Amymappu kK 40-m rogam XXI
BeKa B cpefiHeM cocTaBuT 8—11 kM>. YMeHbIIeHHE CTOKA
OT U3MEHEHH KiInMara oxxumaercs B 1,5-3 kv, Exeron-
HbII npupocT HaceneHust B 320 ThIC. YENOBEK YBEIUYUT
noTpeOHOCTh B Boje Ha 2,5 kM. Bomo3abop Adranu-
CTaHa JOCTUTHET 3 KM?, YTO MPUBEAET K YMEHBIICHUIO
CTOKa HIXE 110 TeUYeHUI0. POCT SKOHOMHKH TI0 ITPOTHO3-
HBIM OlleHKaM noTpedyeT 1,5 km®. M3-3a TasHuS neTHN-
KOB BOJHOCTh TpaHCTpaHUYHBIX AMynapbu u Celpaapsu
K cepelvHe Beka cHHU3UTCS Ha 12—-15%. 3a nmocnenHue
35 met BogooOecieueHHOCTh Ha Y1y HaceJeHus B Oac-
ceitHe Apanbckoro Mopsi cHusuiach ¢ 4500 m* B ron 1o
2150 m*. CorviacHO POBEJCHHBIM pacueTaM, JUIsl Pa3BH-
THSL arpONPOMBINIIEHHOTO KOMILIEKCa BO BCEX CTpaHaX
HentpansHoi A3uM MO TOCTUKEHUIO MPOIOBOJILCTBEH-
HoU Oe3omacHocTH motpebyercs 150155 km?.

Hemass pacdeTsl, dKCHEPTHI HCXOAAT W3 TOTO, YTO
oOmias 1mIom@aab OpOIIAeMBIX 3eMellb B TSTH CTpaHax
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HentpanbsHoil A3uu coxpanutca B 2030 rogy Ha ypoBHE
2016 rona — 7945 toic. Ta. B 2016 rony cpennuii pac-
xoq Bozibl Ha | ra cocrasmsin 11805 m® (B Keipreizcrane
— 6843 m’/ra, B Typkmenucrane — 14864 m*/ ra) [42].
I'uaposornyeckune 0cOO0EHHOCTH IPUTOKA TOPHOM
pexu Hsumx

Pexa IIssumx — neBast coctaBisomas AMyIapbu 1Iu-
HoW 921 kM, ruromaaeto dacceiina 114 Thic. kM? U cpel-
HUM pacxonoM Boasl 1032 m*/c — obpasyercs ciusHIEM
pex [lamup n Baxannapes. Ee BogHbIE pecypcsl cocTa-
Js110T 0K0J10 20% 00IIKX pecypcoB peruoHa, 1 OCHOBHAS
30Ha ee (hopmupoBaHus Haxonutcs Ha [lamupe. BogHbie
00BeKTHI OacceitHa peku [ISHIK IpeACcTaBIAIOT KITto4e-
BYIO pOJIb JUIsl SKOHOMUKH cTpaH LleHTpansHol A3uu u
Adranucrana [17]. Bnonre ecrectBeHHO, 94TO PopMH-
pOBaHHE OCHOBHBIX XapaKTEPUCTHK OCHOBHOTO CTOKa
pEeKHU ABISIETCS PE3yJbTaTOM OTIIEYaTKa MapaMeTpoB ee
MIPUTOKOB C JOUCTOPUYECKUMH METEOPOIOTHYECKAMU
YCIIOBUSIMH M COCTOSTHAEM MCTOYHUKOB MX MMUTAHUS (JIe],
CHET-JIe, TOKb U JIp.). MOHUTOPHHT T'HUIPOIOTHYECKAX
XapaKTEPUCTUK TPUTOKOB PEKH M METEOPOJOTHIECKIX
yCIIOBHI uX OaccelHOB M, TakuM 00pa3oM, cO3l1aHue
0a3bl JOCTOBEPHBIX JaHHBIX O METEOPOJOTHYECKHUX yC-
JIOBHUSAX PEYHOro OacceifHa, THAPOJOTHUECKHX Iapame-
Tpax SBJISIOTCS 3aJI0TOM JIJISl PEabHOTO TIAHWPOBAaHUS
MIEPCTIEKTUBEI PAa3BUTHUS OTPACIIEi SKOHOMHKH.

Peka Banu sBnsiercs ogHOW U3 IPUTOKOB TpPaHC-
rpannvHOil pexu IlsHmK, KoTOpas oOpasyercs mocie
CIIUSHUSL CPaBHUTEIIEHO PaBHOLEHHBIX pek Kamromsx
n Aomyxkarop [18]. B ¢opmupoBannn mereopoioruye-
CKHX YCIOBWI OacceiiHa peKu BCEIEN0 TOMUHUPYIOT
Bo3AymIHbIE Macchl CpemHeseMHeMopckux W Kacmmii-
CKUX UKIOHOB. Pexy BaH4d MOXXHO cunTaTh npeacraBu-
TEeJIeM PEYHBIX apTepuii, B 00pa30BaHWU BOJHOTO CTOKa
KOTOPBIX 3aMETHOE MECTO 3aHHUMAIOT ITOJI3EMHBIE BOJIBL,
MIPOMKTOBAHHBIE TEOJIOTUYECKUM CTPOCHUEM H PacIIpo-
CTpaHEHHEM B OacceiHe BOJOIIPOHUIIAEMBIX MTOPO/I.

W3mepenust, npoBeaeHHbIE B [43], mOKa3aiu, 4To ro-
JIOBOM MOJyJb CTOKa B OacceiiHe neqHuka [ eorpaduye-
CKOTO 00IIIecTBa Ha BepXOBhe peku Banu (miomane 6ac-
ceitna 206 kMm%, 101 JIETHUKOBOIO CTOKa 62%) cocraB-
asier 15-60 n/km?c u B OGacceliHe peku AOmykarop Ha
BepxoBbe peku Banu (tuiomians Oacceitna 329 km, monst
JICITHUKOBOTO cTOKa 42%) 28,4 1n1/km*-c.

OOmasi TeHIEHIUS COKpalleHus JeqHuKoB LleH-
TPaJIbHOW A3HMH B TIPOIIJIOM CTOJIETHH OXBaTHJIA TAKKe
nenHuKU 6accelina peku Band. O0paboTKa CITy THUKOBBIX
nm3oopaxkennit LANDSAT ETM+ u TERRA (ASTER)
no3poiuiia aBropam [44—48] yCTaHOBUTH, YTO IIOIIAIb
nenHUKOB OacceiiHa pexu Bany 3a meprox 1961-2000 rr.
cokparwiach Ha 23,4%, a 1o BceMy OacceiiHy TpaHcrpa-
HuuHOU peku [Isaumx Ha 32,7%.

Ha puc. 3 npezncraBneHo 3HaYeHHE CPETHETONOBBIX
pacxomoB BOBI peKU BaHY M0 OTHOIIEHHIO K MHOTOJIET-
HeMy 3HaueHuio nepuona 1940-2016 rr.

Kax Buano u3 puc. 3 paccmarpuBaeMblil epuoj xa-
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Puc. 3. Usmenenue pacxoda 600bi pexu Banu no omuoweruio K MHO20LemHeMy 3Ha-
uenuto 3a nepuod 19402016 ez. (1) u euopoepag pexu Banu 3a nepuoout

1940-2016 2. (11) [40]

Fig. 3. The Vanch River water flow changes in relation to the long-term value for the period
1940-2016 (1) and the hydrograph of the Vanch River for periods

1940-2016 (ID[40]

pakTepu3yeTcs BO3pacTaOIUM TPEHIOM 00beMa CTOKa
peku. C MeNb0 YCTaHOBJICHUS BIHMSIHUS (akTopa IMmoTe-
IUICHUS HA THAPOJIOTHYSCKUI peXUM pekn BaxHd ObLIO
MIPOBEZICHO CpaBHEHHE TUHAMHUKH M3MEHEHHUS BOJHOTO
cToka peku 3a nepuonsl 1940-1970 u 19862016 T

N3 puc. 3 (Il), tme nmpuBeneHn runporpad peKd B
nByx mepuomax (1940-1970, 1986—2016 rr.), BUIHO,
YTO CpegHEeMEeCSYHOe 3HAYEHHE BOJHOTO CTOKA PEKH
Banu mepuoma 1986—2016 rr. mpeBBIIacT aHAIOTHY-
Hble 3HaueHUs nepuona 1940-1970 rr. Xapakrep u3-
MEHEHHSI BOAHOTO CTOKAa PEKH B JABYX MEpPHOIAX yKa-
3BIBa€T HA BIMAHHE M3MEHEHHS KJIMMaTa Ha COCTOS-
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HUE JIEIOBO-CHEXXHBIX 3aIacoB
I OacceiiHa Ha BEPXOBbSIX PEKH.

MeHenne — Ttemmeparypbl  (3-107
°C/rom) 3a paccMaTpuBaeMbId Iie-
PHOI ¥ TOYTH HOCTOSHHOE 3HaYe-
HUE aTMOC(EepHbIX OCAAKOB, TOTIA
Kakue (paKTOpbI CIIOCOOCTBYIOT TIO-
JIOXKUTEIIFHOMY Pa3BUTHIO TpeHIA
HU3MEHEHUS CTOKA PEKU.

y =0,0869x - 171,7

HaGmonaemoe siBIeHHE MOXKHO
OOBSICHUTH B paMKax IpeIooxKe-
HUS, COIJIACHO KOTOPOMY HCTOY-
HUK THATaHUsl PeKH (JIEJHUK) B pe-
3y/nbTaTe MOTEIUICHHS MOIBEPIKEH
Jerpajallii M TPEACTaBIsieT He
IUIOTHYIO, @ Pa3pBIXJICHHYIO CTPYK-
Typy. s Takux cTpykTyp Aocrta-
TOYHO HEOOJBIIOE BO3JCHCTBHE,
9TO0BI OCYIIECTBUTH arperaTrHoe
11 npeBpaiuenne. Ha ocHoBanum mo-
JYYEHHBIX PE3yJlIbTaTOB  MOXKHO
yTBEpKIaTh, 4TO JIEIHHUKOBOE CO-
CTaBIIAIIOIIEE BEPXOBbsl peku Banu
MIO/IBEPKEHO CYIIECTBEHHOMY CO-
KPAaIIEeHHIO.

3akioueHue

['myOoxum aHanmM30M OIMyOIHKO-
BaHHBIX paboT 1o mpodiemMaM BIH-
SIHYSE TII00JIBHOTO M3MEHEHHS KIIH-
Mara Ha CHEXHO-JIEIOBbIE PECYPCHI
BBICOKOTOPBSI TIPOIEMOHCTPUPOBA-
HO, YTO TOpHAas JKOCHUCTEMa IIpO-
SBJISIET 0COOYI0 YYBCTBUTEIBHOCTH
K KaTakiu3MaM KiIuMara. AHajiu3
COCTOSIHUSI JICTHUKOB M CHEXHBIX
MIOKPOBOB B TOpax psjaa CTpaH Mo-
KaszaJl, 4TO W3MEHEHHE KiInMara
BHOCHUT CYIIECTBEHHBIE KOPPEKTH-
BBl B (DYHKIMOHHPOBAaHWE MHOTHX
KOMIIOHEHTOB 9KOCHCTEMBI H, B
0COOCHHOCTH, B COKpaIICHUE ILIO-
A OJEJCHEHUSI W Jerpajaluu
JEeHUKOB. Pesynprarel  mccneno-
BaHUI BIMSHUS M3MEHEHHS KIMMara Ha CHEXKHO-JIEIO0-
BBIC pecypchl TopHOro Ilammpa Ha mpuMepe BEpXOBbs
Tpancrpannunoii pexu [IsHK TOKa3aay CyIeCTBEHHOE
BIIMSIHAE OpOrpaduy TOPHOW MECTHOCTH Ha OCaKACHHE
arMoc(epHBIX 0CAAKOB U GOPMHUPOBAHUE CHEIKHOTO TI0-
KpoBa. OTMe4eHa HEOTHOPOIHOCTh NPOCTPAHCTBEHHO-
TO pachpeneneHusi aTMOC(EpHBIX OCAIKOB U ITyOHHEI
CHEXXHOTO IOKpoBa Ha [Tamupe B Tpex KIMMaTH4eCcKUX
30HaX BBIIIE 10 TeueHHIo peku [IaHmk. 3ananHas xim-
Mmarmdeckas 30Ha [lammpa Xxapaxrepusyercs Hamboiee
OOMJIBHBIMH OcCajKaMu, 4eM Bocrounas 3ona. [Ipenmo-
JIO’KEHO, YTO YOBIBAIOIIasi BEJIMYMHA TPEHIa aTMochep-

Ecim YUUTBIBATh cimaboe W3-
.|,1 | lml

R2=0,0508

2000 2015

l 1940-1970

l 1986-2016

T PP
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HBIX OCaJKOB OOYyCJIOBJIEHA TEM, YTO BOCTOYHAs 4acTb
MOJBEPKEHA TPUTOKY CyXoH Maccel. Macca Bozayxa
Wnaniickoro MyccoHa pasrpykaeTcss Npu HpOXOXKIe-
HUH BBICOKHX TOPHBIX XpeOTOB, M TOIBKO CYyXOH OCTaToOK
MOCTyNaeT B BOCTOUHYIO YacTh BEPXOBbs peku [IIHIK.

BnusiHue u3MeHeHus KMMara Ha BOOHBIA CTOK MPOaHa-
JU3UPOBAHO Ha IIpUMEpPE BOAHOCTU peku Banu — nputo-
ka Ilsamka. CpaBHeHHEeM 3HAUYSHUH 00beMa BOABI PEKU
Banu B aByx nepuopax (1940-1970 rr. u 1986-2016 rT.)
oOHapyXeHO ero yBenuueHue 3a nepuon 1986-2016 rr.
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The research object. The proposed article considers the
climatic features, the state of the ice and snow cover of the
mountainous Pamir as a source of food for numerous rivers and
the climate-forming link in the region of Central Asia.

Goal. To analyze the processes in the Pamir’s mountain
ecosystem regarding snow-ice and water aspects in the spec-
trum of changes occurring on a planetary scale. To establish
the influence of mountain orography on the distribution of air
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masses and the formation of snow cover, the change in the
river hydrograph due to changes in the current state of the cli-
matic factors of the mountain river basin.

Methodology. The analysis of the snow-ice resources state
of the Pamir was carried out based on extensive use of archival
and modern data using statistical classification to establish the
dynamics of their changes in climate warming conditions. A
comparative assessment of changes in the hydrology of the
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Pamir rivers was carried out by comparing modern hydrologi-
cal characteristics with the early period.

Results. Analysis of the glaciers and snow cover state in
the mountains of several countries showed that climate change
makes significant adjustments in the functioning of many com-
ponents of the ecosystem, and especially in reducing the area of
glaciation and glacier degradation. The studies results of the cli-
mate change impact on the snow-ice resources of the mountain-
ous Pamir using the example of the upper reaches of the Trans
boundary Pyanj River show a significant impact of mountain
orography on precipitation and the formation of snow cover.

Conclusion. A deep analysis of the published works on the
effects of global climate change on the snow-ice resources of
high mountains demonstrated that the mountain ecosystem is
particularly sensitive to climate cataclysms. The heterogene-
ity of the spatial distribution of precipitation and the depth of
snow cover in the Pamir in three climatic zones upstream of the
Pyanj River is noted. The western climatic zone of the Pamir is
characterized by more abundant precipitation than the eastern
zone. It is assumed that the decreasing trend of precipitation is
due to the fact that the eastern part is subject to the inflow of
dry mass. The mass of the air of the Indian Monsoon is unload-
ed when passing high mountain ranges and only dry residue
enters the eastern part of the upper reaches of the Pyanj River.
The impact of climate change on water flow is analyzed using
the example of the water content of the Vanch — tributary of the
Pyanj River, and a comparison of the water volume values of
the Vanch River in two periods (1940-1970 and 1986-2016)
revealed its increase over the period 1986-2016.

Keywords: Pamir, warming of climate, snow cover, atmo-
spheric precipitation, orography, climatic zones, hydrographer,
water discharge.
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Introduction

The term morphotectonics, generally, expresses the relationship between geomorphol-
ogy and tectonics, and in many cases, morphotectonic, is considered to be tectonic geo-
morphology [1]. Morphometry is a quantitative measurement of the shape and geometry of
landforms, which can be done in most simple variables such as size, height, area, gradient
etc. [2]. These items enable geologists to describe quantitatively and compare the perspec-
tives of different regions taking in hand the geomorphic characteristics [3]. Geomorphic
indices are useful tools in morphotectonic studies for evaluation of tectonic activity level
by providing quantitative insight on areas.

This article aims to further knowledge of the morphotectonic situation of Golpayegan
water basin by surveying morphometric indices. This is accomplished by geomorphic ap-
proaches in the study of the mountain fronts and valley systems. The analysis endeavors to
interpret the relative intensity of active tectonics through the compiling the results of this
study which can be applied for the reduction of earthquake hazard [4].

Some researchers have already documented tectonic situation in this part of SSMZ [5;
6]. However, none of these studies has used a geomorphic analysis on morphometric in-
dices to define patterns of the relative rates of tectonic activity in the region. The scope of
this paper includes a brief outline of the morphotectonic zoning that are useful in defining
relative rates of tectonic activity in the study area.

Tectonic Setting

The Golpayegan drainage basin is located in Sanandaj-Sirjan metamorphic zone of Iran
and in the northeastern margin of the Zagros Mountains Ranges and southwest of Central
Iranian volcanic belt. SSMZ, a 150-200 km metamorphic belt that is mainly composed of
highly deformed rocks, extending for around 1500 km in NW-SE direction, was related to the
destruction of the subducted Tethys Ocean followed by the collision of Arabian and Iranian
continental plates [6—10]. SSMZ in Golpayegan region is divided into two parts [11-13]. The
northern part, deformed in the Jurassic-Early cretaceous and the Southern part consists of
both Paleozoic units and a Carboniferous—Permian mafic and ultramafic complex. Polyphase
deformation structures of SSMZ are attributed to dextral transpression that is related to the
oblique convergence between the Arabian - Iranian continental plates [9; 14; 15]. On the
other hand, subduction of the Oman oceanic crust besides Arabian collision, confined Iranian
plate to have numerous active faults spread out over the large zones e.g. Zagros, Central Ira-
nian plateau and Makran accretionary wedge [4; 16—18]. The non-occurrence of devastating
earthquakes in this area could caused Golpayegan to be assumed as one of the passive areas
of SSMZ, while the existence of some faults with NW-SE and NE-SW trends, parallel or per-
pendicular to the main Zagros thrust fault trend, made a question mark on this.

Morphometric approach

For this research, mountain fronts were selected considering geological and geomor-
phological characteristics, the orientation and continuity of topography, and cross-cutting
of the front by a larger drainage [19-22].

Smf index, one of the geomorphic indices that is considered in this survey, has been
defined as:

Smf=Lmf/Ls,
where Lmf is the length of the front along the mountain—piedmont junction and Ls is the
straight-line length of the front. This index is used to know the balance between the ten-
dency of the drainages to form an irregular mountain fronts and tectonic activity to form
straight fronts [3; 23; 24].
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Fig. 1. Mountain fronts location which are used for calculation of mountain front sinuosity
and faceting indices in Golpayegan region

Smf index is computed for 150 mountain fronts in Golpayegan region (Fig. 1). According to the fact that on the
active fronts, values of this index approaches to 1.0 while in the areas by more prominent erosional processes, it re-
duced lower to indicate less tectonically active more irregular fronts; the relative activity map of the region based on
Smf index is provided (Fig. 2)

Considering that active fronts tend to be less dissected, Facet is another morphometric index that has been defined on
the 150 fronts of Golpayegan region by using following formula:

Facet=Lf/Ls,
where Lfis the cumulative lengths of facets of mountain front. Given the point that, high values of this index indicate
tectonically active fronts due to recurrent faulting along the fronts, a map showing the relative tectonic activity based on
Facet index is prepared (Fig. 3).
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Fig. 2. Map of relative tectonic activity of the study area based on the values of mountain front sinuosity index in
Golpayegan region

Valley floor, Vf, was another morphometric index that is measured in 124 stations at the study area to show the

impact of local base-level changes in valley landform due to relative uplift (Fig 4). This index has been defined as:
Vf=2Vfw /[(Eld-Esc) + (Erd-Esc)],

where Vfw is the width of valley floor, Esc is the elevation of the valley floor and Erd and Eld are the elevations of
the right and left valley divides respectively [24]. Figure 5 shows the activity level of the study area based on the
interpretation of Vf values considering that high values of this index display eroding laterally condition in broad-
floored canyons while low values reflects influence of a base level fall at V-shaped valleys where stream is actively
downcutting indicating more tectonic activity.
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Fig. 4. location of the stations that are used for measurement of V and Vf related parameters
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The V index is another indicator that is surveyed in the Golpayegan region at 124 stations (Fig. 4). This index is

defined as:
V=4V /AC,

where Av is the cross-sectional area of the valley and Ac is the semicircular surface of the radius / and # is the height
of the division line of the valley. By computing this ratio, one can also obtain information about the region's uplift due
to the active tectonics, so that the V ratio at 1 is indicative of the U-shaped valley showing the relatively passive zone
and the continuous erosion of the valley walls. If the V ratio is too small, less than 1, the V-shaped valleys represent
the active tectonic performance. Values larger than 1 also reflect that the width of the valley is much larger than the
depth, and the area is tectonically inactive. Figure 6 shows the zoning of Golpayegan region according to the value
of V index.
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The study was finalized through integration of Smf, Facet, Vf and V indices in a GIS environment using an
Analytic Hierarchy Process (AHP) procedure to achieve more appropriate ranking of regional tectonic activity. AHP
as a decision-aiding method was introduced by [25] helped to quantify relative priorities for the selected set of
morphometric indices on Golpayegan region, according to the preference matrix that compares all indices against
each other in a pair-wise comparison matrix, to find the relative preference among them. For this purpose, by using
expert selection software, after weighting, the coefficient of influence of each index is determined. However, the
degree of importance of each index varies in this study and it can be graded. Special attention is paid to values of
sinuosity and faceting of mountain fronts, which might more clearly reflect variations in the degree of uplift along
each front. Because streams in the study area are relatively small, morphometric indices on drainage systems are of
less relevance than others measured on the fronts. Implementing AHP, the relative tectonic activity map is finalized
for Golpayegan area (Figure 7).
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Conclusion

The morphometric data provided evidence for relative variations in tectonic activity among the Golpayegan basin.
In the attributed morphometric approach on 150 mountain fronts and 124 valley stations, geomorphic indices suggest
a relatively high degree of tectonic activity along the western part of the Golpayegan city, in a zone parallel to the
main thrust of Zagros. The computation of morphometric indices in Golpayegan basin means that tectonic activity is
remarkable from Morphometric point of view. Tectonic activity is not been the same throughout the region, and ac-
cording to the final map, it is higher in the western part of the Golpayegan city, in a zone parallel to the main thrust of
Zagros. Although no major earthquakes have been reported in the Golpayegan area, but the morphometric evidence
indicates the overall activity of tectonic setting of the region; so, it’s good to keep in mind it, considering presence of
faults in this area, and the age of the seismic recorders respect to geomorphic features. Geomorphic evaluation of the
Golpayegan region suggests that some NW-SE trending faults, and specifically the tips of some faults at the west the
Golpayegan city, should be considered as areas of potentially earthquake risk.
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BITUAHUE PEXUMA NMOAIOTOBKU
BAXYLWEN OOBABKU
NPU U3roTOBJIEHUUN BETOHOB
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rabapaes 0.3.,
3KauypuH H.M.,
3Crtacb I'.B.

BBenenmue

[opTnanaueMeHT siBusieTcss Oe3aJIbTEPHATHBHBIM BSDKYLIMM KOMITOHEHTOM,
Onaromaps CBOMM TEXHOJOTHUYECKUM U AKCIUIyaTallHOHHBIM cBOMcTBaM. Hanbo-
Jiee MepCIeKTHBHBIM HallpaBJICHUEM YKOHOMHH LIEMEHTA SBJSICTCS YaCTUYHAS 3a-
MeHa ero aJbTepHaTUBHBIME BemecTBaMu. K Hanbomnee pacnpocTpaHeHHBIM TIPo-
MBILICHHBIM OTXOJaM, PUTOJHBIM JUIS 9THX LIeJIei, OTHOCUTCS 00pa3ylomascs
MIpH C)KUTaHHUHM YIVIS HA TEIUIOBBIX MIEKTPOCTAHIUAX 30a-yHoc [1-3]. 3oma-yHoc
cocrasisieT okoio 90% yrompHoU 301b1. He Gonee 40 % oOpa3syroieiics: 3051b1-
YHOCA HAXOAMT NMPUMEHEHHE B PAa3JIMUHBIX OTpacisX, U3 KOTopbix 1o 20 % uc-
MOJIb3YEeTCS IpU MPOU3BOACTBE OETOHA M TOJILKO HEOOJNbIIAs €€ YacTh HAXOAUT
MIPUMEHEHHUE B MPOU3BOJCTBE BIKYIIHUX.

3oma-yHoc 00pa3yeTcs Ha TeIUIOBBIX AJIEKTPOCTAHIMAX PU CKUTAHUHU YTOb-
HOTO TOILJIMBA M COCTOUT M3 TBEPABIX cPepHUECKUX YACTUL U HEOOIBIIOTO KOJIH-
YeCcTBa MOJBIX AJIeMEHTOB. OCHOBHBIM BELICCTBOM 30JIbI-YHOCA SIBIISIETCS CHJIH-
KaTHOE CTEKJIO, COAEPIKAILee OKCHIBI KPEMHHSI, AIIOMUHHS, JKelle3a U KaIbLusl.

Jo3upoBka 305161 U BIMSIHAE €€ Ha CBOMCTBA CMEIIAHHOTO LIEMEHTA B 3HAYH-
TEJILHOW CTENEeHU 3aBHCUT OT €€ XMMHUKO-MHHEPaJIorndeckoro cocrasa. JJocro-
WHCTBA 30J1bI-YHOCA B Ka4€CTBE JJOOABKHU K Bxyliemy [4—06]:

- CBSI3bIBAHUE U3BECTH C TIOBBILICHUEM KOPPO3MOHHOM CTOHKOCTH OEeTOHA;

- MPOSIBJICHHUE BSXKYIINX CBOWCTB;

- CHIDKEHHE Pacxoia BOAbI ¢ 00eclieueHHeM IMOIBMKHOCTH CMECH;

- obnerueHue npouecca ykiaaku OSTOHHOH cMecH;

- YMEHBIIUTH TEIUIOBBIICICHUS U yCaAKH OETOHA;

- YMEHBIIEHHE ONMACHOCTH TPELIMHOOOPa30BaHHUS.

BBenenue 30mbl-yHOCa B OETOHHYIO CMECH 3aMEUISIET CPOKH €€ CXBaTbhIBa-
HUS, YTO OOBSCHSIOT MEIUICHHOW CKOPOCTBIO TUApATAIlMUA. BETOHKI ¢ 30JI0H-yHO-
ca XapaKTepU3yIOTCsl HU3KUM BOJOOT/AEICHUEM, MEHBILIEH cerperanneil 4acTu,
IUIOTHOCTBIO U BecOM OeTOHa. BBeneHue 305bl-yHOCa B COCTaB OETOHA CHUXKAET
pa3BuTHE ycagouHbIX Aedopmaunii npu TBepAeHNH. COCTaB M CTPYKTYpa 30JIbI-
YHOCA 3aBHCAT OT CBOMCTB CKUTA€MOT'0 TOILUIMBA M OCOOEHHOCTEH €ro CropaHusl.
[IpumeHnenune 307bI-yHOCA KaK MOOOYHOrO MaTepHalia MO3BOJSET CYLIECTBEHHO
9KOHOMMHTBD 3aTpaThl Ha CHIPbE B MPOLIECCE MPOU3BOACTBA Pa3HOTO BUAa OETOHOB.

OO6nacTb MpUMEHEHUS 30J1bI-yHOCA!

- B COCTaBE TSDKEJIBIX OCTOHOB I MOHOJMTHBIX KOHCTPYKLHMI Kak 3aMeHU-
TEJIb YacTH NeCKa WM YacTH LIEMEHTA, WM KaK aKTUBHBIN YITy4dIIalOUIHiA CBOM-
cTBa OETOHA MUKPO-HAIIOJHUTEIIb;

- B TIPOM3BOJICTBE CTCHOBBIX OJIOKOB M CTPOMTENBCTBE JJIsl IOBBILICHUS arpe-
TaTUBHOHN YCTOMYMBOCTH CMECH U (JOPMHUPOBAHUS HY>KHOH CTPYKTYphI OeTOHA.

[onaemnsromiee 6onpMHCTBO padoraroumx Ha yrsix TOC u TOL He obecrieue-
HBI (QUIIBTpaMU 1 YIIOBUTEISIMHU, TIO3TOMY 30J1a BMECTE CO IIUIAKaMH HaIPaBILSICTCS B
LIJIAMOHAKOIIUTEIH, YTO HE MTO3BOJISIET YTUIIM3UPOBATh €€ B IPOU3BOICTBE OCTOHOB.

Jlydmummu BSOKYIIMME Ka4eCTBaMH 00J1a1aeT 30J1a OT COKUTaHUs OypBIX yIyei,
HEPEAKO MPEACTaBIAIONIAsl COO00H MPAaKTHUECKU TOTOBOE K YIOTPEOICHUIO BSIKY-

CeBepo-KaBka3ckuii ropHO-METaTyprudecKiii HHCTUTYT (FOCYIapPCTBEHHBIH TEXHOIOTHYECKUI YHUBEPCH-
ter), 362021, r. Bnaagukaskas, Poccust

Teodusnueckuii mHCTUTYT BrajmkaBkasckoro Hayynoro uentpa PAH, 362002, r. Biagukaskas, Poccus,
v.i.golik@mail.ru

3Tyabckuil TocynapcrBeHHblil yHusepeutet, 300012, . Tyna, Poccnst,
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mee. KauecTBo BSDKYIIMX KOMIIOHEHTOB OIPENENsieTCs CpaBHEHUEM
ee CBOMCTB C ITPOMBIIIUICHHBIMU IleMeHTaMu (puc. 1) [7; 8].

Heapb uccaenosanuii. OnpeneneHne 3aBUCUMOCTH [IPOYHOCTH
0eToHa OT pacxoa LEMEHTA C BSUKYIMMH J00AaBKaMU B BUJIE 30J1bI-
YHOCA TEIUIOBBIX IEKTPOCTAHLUHN, IPUMEHSIEMbBIMH I IPUTOTOB-
JeHust OETOHHBIX CMECEH.

Metonuka uccjie0BaHuI

B pamkax nccnenoBanus oneHUBaIN 3)GEKTUBHOCTb OIepaly Iepe-
MEILMBAHS KOMIIOHEHTOB OSTOHHBIX CMECEH, BKITIOYAIOLIMX B CBOM COCTAB
LIEMEHTHO-30JIEHYFO CMECh, XBOCTBI 000TaTUTETbHON (haOpUKH U BOIY.

B nepBoiil cepun uccnenoBaHUs 307y-yHOC aKTUBHUPOBAJIU CO-
BMECTHO C LIEMEHTOM B Jie3uHTerparope YJ{A-10 ¢ ueTbipexpsaHbl-
MH YAApHO-JIOMACTHBIMU POTOPaMU CO CKOpPOCThIO BpameHus 3000
00/MUH (CyMMapHas JIMHEWHAss BCTPEYHAsl CKOpocTh — 46,5 m/c).
Pacxox Bogsl — 400 kr/m3.

OOpasupl BTOPOH CEPUM HCCIEIOBAHUS M3TOTOBMWIIM U3 TAKUX
K€ KOMIIOHEHTOB T0cjie 00pabOTKH CMECH LIEMEHTa U 30JbI-yHOCa
B J€3MHTErPaTOpe AHAIOTWYHO MEPBOMY OIBITY, HO KOMIIOHEHTEI
CMECH CMeIIUBaIU BpyuHyt0. Pacxon Boasl — 400 kr/ m>.

B TpeTtbeii cepun ncciienoBaHuil epeMelIaHHbIe BPYUHYIO KOM-
MOHEHTHI CMECH aKTUBHPOBAIHU B e3uHTerparope -27 ¢ npumene-

Puc. 1. Cooepoicanue sadicyuux Komnonenmos, %
Fig. 1. The content of the binding components, %

HHUEM TPEXPSAIHBIX JONACTHBIX CaMO(yTepyIOIUXCs POTOPOB MPH pa3In4YHbIX 000opoTax. CHayasia cMech epeMeru-
BaJIM BPYUHYIO, a 3aTE€M IPOBEJH ee 00pabOTKy IpH MOMOLIH JIONIACTHOM OBICTPOXOIHON MEIIaNKy npH pexume 3500

00/MUH B TeUeHHE TpeX MUHYT (Tadm. 1).

MaxkcuManbHas CKOpocTh 00paboTku cooTBeTcTBOBaNa 30—40 M/c (mepememuBanue) u 100 m/c (n3menpueHue).

Cocras TBepaerolei cmecu (Ha 1 M°):
- uemeut M 400 - 120 xr

- XBOCTBI 00OraIieHus -357 xr - Boda

- 3oma-yHoc Pedrunckoit 'POC- 300 kr

- 490 1.
Tabnuua 1/ Table 1

HpO‘-lHOCTL TBepZ[elOI].lei/i CMecCH C nepeMelIMBaHueM BPYUHYI0 U aKkTHBanueit
The strength of the hardening mixture with mixing by hand and activation

JIuneiinas BcTpeuHas ii?:;‘;:ﬁi Koapuuuent Mpouynocts CMECH; Mlla
CKOpOCTh, M/C oTcTOos1 BOjbI, % Strength of a mix, MPa
Linear counter _ cABuTa, Ma Coefficient of sludge BO3pAcCT, cyT. / age, d

. Critical shear stress, o W I GRE ey
velocity, m/s Pa water, % 7 14 78
30 123 90,3 0,50 1,8 34
40 117 91,2 0,52 1,9 2,7
50 110 90,3 0,56 1.4 2,5
60 107 88,7 0,53 1,1 2,4
80 105 89,3 0,48 1,1 2,7
100 108 90,6 0,50 1,5 3,9

Pe3yabTarthl uccienoBaHuii
B pesynbrare npoBeaeHus IEPBOil CEpUU ONBITOB MOIyUEHBI pE3YJIbTaThl, IPUBEACHHBIC B TA0M. 2.
VcTaHOBIECHO, 4TO Mpu pacxoze nemeHta 150 u 160 kr/M* ¥ MHTCHCHBHOM NEPEMEIIMBAHUH TIPOYHOCTH CMECH C

YBCIIMYCHUCM KOJIMYCCTBA 30JIbI-YHOCA BO3PACTACT.

B XOAC MPOBCACHUA B’I‘OpOﬁ cepuu HCCHCHOB&HHﬁ, 1€ KOMIIOHCHTBI CMECH CMCIINMBAJIU BPYUHYHO, IIPUBCICHLI B Tabm. 3.
yCTaHOBJ'IGHO, 4TO IpU NepEeMCIIMBAHNNA CMCCU BPYYHYIO IMPOYHOCTb 3HAYUTCIBHO HUKE, YCM IIPHU MHTCHCUBHOM
NEepeMCIINBaHUU. HpI/I 9TOM IIPOYHOCTH cMecei Ipu YBCJIIMYCHUH pacXoda 30JIbl YBCINYUBACTCS (Ta6J'I. 3)
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Tabnuya 2 / Table 2
IIpouHocTh TBepAEIOLLEil CMecH ¢ epeMelIMBAaHNEM CMeCH B JIe3UHTerparope
Strength of the hardening mixture while mixing in the disintegrator

IIpoynocts cmecu, MIla
Kommnonents cuecu, Kr/m’ Strength of the mixture, MPa
Components of the mixture, kg/m’
BO3pACT, CyT. / age, day
HeMeHT 30,12 XBOCTBI BOJA 7 14 23
Cement Ash Tailings Water
170 - 1240 430 0,40 1,2 1,3
100 1090 480 1,0 1,6 2,0
160 200 940 490 1,4 2,6 3,5
300 800 500 2,2 3,6 5,3
200 960 490 1,2 1,9 2,9
150 300 800 500 1,6 2,4 4,0
400 670 500 1,9 3,5 5,2
500 530 500 2,5 4,0 6,0
Tabnuua 3/ Table 3

IIpounocTs TBepaeOLIeii cMecH ¢ MepeMelInBAaHHEM BPYYHYIO
Strength of the hardening mixture with manual stirring

s IIpounocte cmecu, MIlIa
KomnoneHTe! cmecH, Kr/m Strength of the mixture, MPa
Components of the mixture, kg/m’
BO3pACT, CyT. / age, day

EMEeHT 3012 XBOCTEI BOJA 7 14 )3

Cement Ash Tailings Water
160 300 820 490 0,63 0,99 2,1
140 300 640 490 0,56 0,37 1,9
120 300 860 490 0,39 0,71 1,6
100 300 870 490 0,27 0,60 1,3
140 400 700 490 0,59 1,00 2,1
120 400 720 490 0,45 0,82 1,8
100 400 740 490 0,32 0,69 1,4
120 500 590 490 0,51 0,93 2,0
100 500 600 490 0,38 0,82 1,7

Pesynbrate! TpeTheli cepru HCTIBITAHUN TIPUBEICHEI B Ta0II. 4.
Tabnuua 4/ Table 4

IIpouHoCTHL CMecH NPU PAa3IUYHBIX PEKMMAX NepeMelIuBAHUSI KOMIIOHEHTOB
Strength of the mixture at different mixing modes of components

IIpoynocts cmecu, MIla
Jluneitnas BcTpeyHast IlpenennHoe HanpsKeHne Strength of a mix, MPa
CKOPOCTh, M/C casura, Ila Boapacr, eyr. / age, da
Linear counter velocity, m/s Critical shear stress, Pa L e ey
7 14 28
30 430 0,5 1,8 34
40 120 0,5 1,9 2,7
- 130 0,4 0,7 1,6

OnpeienieHo, YTO MPOYHOCTh OETOHA MPY MHTEHCHUBHOM IEPEMEIIMBAHUU B JC3UHTEIPATOPE YBEIUYUBACTCS B
1,5-2 u Oonee paza. ONTUMAILHBIM PEIKUMOM JUIS NIEPEMEIIUBaHus sBisieTcs ckopocTh 30—40 m/c. JlanpHeiimee
YBEJIIMYCHHUE CKOPOCTH BPAIICHHSI POTOPOB JIE3UHTErparopa HemeiaecoodpasHo [9—12].

CoxpaHeHue POYHOCTU OCTOHHOW CMECH IPU YMEHBIICHHH PacXoja BSXKYIIUX MAaTEPHAJIOB 32 CUCT UHTCH-
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CHUBHOTO MEPEMEIINBAHUS B JE€3UHTErPaTOPE MPEAOCTABISIET BOZMOXHOCTh 3 PEKTUBHEE UCIIOIB30BaTh YHEPTHIO
npolecca U yBeJIMYUBaTh POYHOCTH OETOHA B TOM CiIydae, Korjga 1o0aBlIeHre [IEMEHTa CBEPX ONTHMAaJIbHOTO s
Ha0opa MPOYHOCTH €ro KOJUYeCTBa He 00eceunBaeT mpupaiieHus npoaroctu [ 13—-16].
Pe3ynbrarsl HccneqoBaHuUs MPEACTABIAIOT MHTEPEC MPU N3TOTOBICHUH OETOHOB IS 3alI0JIHEHUS TEXHOJIOTHYECKUX
MYCTOT, 00pa30BaHHBIX BEIEMKOM MOJIE3HBIX HCKOTIAEMBIX B IPOLEcCe MOA3EMHOM pa3pabOTKU MECTOPOXKICHUH.
Pexomenayemblil peHOMEH SIKOHOMUH PACXOA0B Ha IPUTOTOBJICHUE OETOHHOM CMeCH ciaraeT CyIIeCTBEHHbIH 3KO0-

HoMmueckuit apdexr [17-20].

3akiouenune
JlobaBka 3071-yHOCA K IIEMEHTY NP W3TOTOBICHUN OETOHHBIX CMECel SBIETCS peajbHBIM HAIlpaBICHUEM yjie-
IIEBJICHUS] CTOUMOCTH OETOHOB M CHM)KEHHUS HATPY3KH Ha OKPYXKAIOMIYIO cpery. DPPEeKTHBHOCT 3TON JOOABKH CY-
IIECTBEHHO 3aBUCHT OT PEeKHUMa IepeMennBaHs HHTPEANCSHTOB MIPY UX aKTHUBAIlUU B IE3UHTETPATOPE.
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When replacing expensive and scarce cement for the
preparation of concrete mixtures, one of the promising alter-
native binders is fly ash which is formed when coal is burned
at thermal power plants. The feasibility of such a replace-
ment depends on the results of studies of the effect of the
number of additives of complex binders of different types to
cement on the strength of concrete mixtures.

The aim of the research was to determine the depen-
dence of concrete strength on cement consumption with fly
ash additives, which allows to evaluate the effect of reduc-

T.11. N34 1), 2019 T

ing cement consumption while maintaining the quality of
concrete.

As part of the research, the efficiency of the mixing
operation of concrete mixtures components, which sig-
nificantly affects the physical and mechanical properties of
concrete products, was evaluated. So, it is determined that
when the intense components mixing of concrete mix in
the disintegrator concrete strength increases 1,5-2 and more
times.

It is established that the optimal mode for mixing the con-
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crete mixture in the disintegrator is the relative velocity of
particle collision of 30 - 40 m/s, and a further increase in this
velocity is impractical. The results of determining the quan-
titative parameters of the dependence between the flow rate
of cement with fly ash additives and the strength of the con-
crete mixture are the basis for optimizing the ratio of binder
and inert components with a decrease in cement consump-
tion while maintaining the desired quality of concrete.

The quantitative values of optimal speeds of mixing are
obtained experimentally by comparing alternatives by mix-
ing manually or in the disintegrator.

Partial replacement of cement with alternative substanc-
es is a promising direction to reduce the deficit of binders
not only to ensure the volume of preparation of concrete, but
also to reduce the load on the environment. With the intense
components mixing in the disintegrator concrete strength in-
creases 1,5-2 and more times.

The results of the study are of interest in the manufacture
of concrete to fill technological voids formed by the excava-
tion of minerals in the process of underground mining.

The proposed technology is a reserve for obtaining eco-
nomic effect in the modernization of mining and related in-
dustries.

Keywords: cement, fly ash, concrete mixture, mixing,
grinding, activation, disintegrator.
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KOMMMEKCHbIA AHANN3 TEHETUYECKUX
OCOBEHHOCTEW MUHEPANbHOIO BELWWECTBA
N TEXHOJIOMTMYECKUX CBOMUCTB MOJE3HbIX
KOMMOHEHTOB A)XXE3KA3IrAHCKOIo
MECTOPOXOEHUA

'KnroeB P.B.,
'BocukoB U.U.%,
2Maviep A.B.

Bgenenne. B Hacrosiee BpeMs it pa3paboTKu 3GPEKTHBHBIX TEXHOJIOTUI
nepepadOTKH MOJE3HOTO KOMIIOHEHTa HEOOXOIMMO OTPEAEIUTh: COoco0 mepepa-
OOTKHU pyH, HATMYUE PA3IMIHBIX TEXHOJOTMYECKUX THUIIOB U COPTOB pYyH, TpeOy-
IOLIMX PA3IMYHBIX CHOCOOOB MepepabOTKH; TEXHOIOTMYECKUE PEXHUMBI TIepepa-
OOTKH Ha BCEX ATalax: a) pyAOHOArOTOBKH (IIMXTOBKA, 00OTAIEHHUE, COPTUPOB-
Ka), 0) n3MenBpUeHUS (MHOTA 11e1ec000pa3HO NPUMEHEHHE B HECKOJIBKO ITAIIOB);
MepHbI N0 NPEIOTBPALLECHNIO OTPULATEIBHBIX SKOJIOTHYECKUX MOCIEACTBUI epe-
paboOTKH pyn; MOKa3aTean nepepadoTKH Pyl.

ITox TeXHOTOTMUECKMMHU CBOWCTBAMHU ChIPbsi IOHUMAIOT CIIOCOOHOCTD J00BI-
TOTO W3 HEZAP CHIPbS MPEBPALIATHCS B MpoLecce NEPBUYHON mepepaboTKu B HO-
BBIH, O0JIee LIeHHBIH TOBapHBIH MpoayKT. Kak mpaBuiio, Takas mepepaboTKa 3aKIIto-
YaeTcs B OTJAEJICHUH TEM WIIM UHBIM CIIOCOOOM LICHHBIX MUHEPAJIOB OT MUHEPAJIOB
ITyCTBIX TIOPOJI, IPU KOTOPOM COZIEP’KaHHUE LIEHHOTO KOMIIOHEHTA B KOHEYHOM IIpO-
JyKT€ TI0 CPAaBHEHHIO C UCXOJHOM MAaccOd CyIIECTBEHHO MOBBIMIaeTCs. B Heko-
TOPBIX CITy4asiX HEHHBIN 3JIEMEHT WM MUHEpall BBLACIAIOTCS P epepaboTke B
OTHOCHTEINIEHO YHUCTOM BUJIE.

Pemienne o BHeApPEHNH HOBBIX TEXHOJIOTMH NMPHUHUMAETCS Ha OCHOBE UX Je-
TaJbHOM OIIEHKH 10 COBOKYITHOCTH TEXHOJOTMYECKHX, SKOHOMHUYECKUX, TEXHO-
T€HHBIX U IPyTUX (PaKTOPOB, UMEIOLINX 3HAUCHUE TS TOPHO-TIepepadaThIBatoIeH
MIPOMBIIIIEHHOCTH TOPHOTO PETMOHA, ET0 HACENEHHS U IPUPOJHOTO KOMILIEKCA B
LIEJTOM.

TpanuLOHHBIE TEXHOJIOTHH MEepepaboTKy, BKIIOYAIOIIUE B cedsl cTaHapT-
HBII Ha0Op Te0J0ro-TEXHUYECKUX MEPOIPUSTHH CMOIIIM B HEKOTOPOH CTereHH
OCTAaHOBHUTH HUCXOMSIIYIO TEHJICHLUIO B UCCIIEI0BAHUN MOJNE3HBIX KOMIIOHEHTOB
[1-3].

Ieanb uccienopanuii. l3yuenne B3auMoCBsI3U COCTaBa, CTPYKTYPHI, (pu3nie-
CKUX CBOMCTB M TEHETHUECKHX OCOOCHHOCTEH MUHEPAJIBHOIO BELIECTBA C TEXHO-
JIOTMYECKUMH CBOMCTBaMH MTOJIE3HBIX KOMITIOHEHTOB J[»Ke3Ka3raHCKOTrO MECTOPOXK-
JICHHS.

Metonmnka HccjIe0BAHUN

Conepxanue snementoB Cu, Pb, Zn, Ag, Rb, Sr, Zr, Ba ObI10 BBISBIEHO XU-
MHUYECKHM U PEHTTeH(IYOpPECHEHTHBIM aHanu3aMu. [Ipu sTom conepskanue 3ie-
menToB Cu, Pb, Zn, Ag paccunTbiBaiayn o HOpMaJbHOMY 3aKOHY pacIpeiesiCHus,
a TMIOTPEIIHOCTh PEHTTEH(IYOPECLEHTHOIO aHaIN3a MOAYNHSIACH JoTapudmMuyie-
CKH HOpMaJIbHOMY 3aKOHY paciipezeneHus. s oCTaabHBIX XUMHYECKUX 3IeMEH-
TOB PaCCYHUTHIBAIUCH CPEIHETCOMETPHUECKUE 3HaUeHUsI conepskanuii (C=10"¢) u
CTaHAapTHBIC MHOXHUTENH (e=10°°¢), rie logs u slog — cpenneapudmeTndeckoe co-
JIepKaHue U CPeTHEKBAIPATHYHOE OTKJIOHEHHE B IECATHYHBIX Jlorapudmax [1-5].

C nesnplo onpenesieHns THIIOMOP(HOTO KOMIUIEKCa 3JIEMEHTOB PACCUMTHIBAIII
KOO PUIMEHTHI KOHIEHTPAaK K, KOTOPBIE ONPENETAIMCh MUHEPATIOTHIECKOM
cnennanu3anuen nopox [5—10]. Vcrons3yst JaHHBIE PACCUUTAHHBIX CTATHCTUYE-
CKUX [apaMeTpOB, MPOU3BOAMIN pacueT K03 HLIMeHTa KOHIEHTpaHK 1Mo ¢op-
MyJIe:

!CeBepo-KaBkasckuit TOpHO-MeTaLTyprudeCcKuii HHCTHTYT (TOCYAapCTBEHHBIN TEXHOIOTHUECKHUI YHUBEPCH-
TeT), 362021, . Bnanukaska3, Poccus, igor.boss.777@mail.ru

’Beicmast HedTsiHas mkoida MuctuTyTa HeTH W raza mpu KOTOpPCKOM roCyIapCTBEHHOM YHHBEPCHTETE,
628012, r. XauTtsl-Mancwuiick, T. Tromens, Poccust
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(1)

rie C, — CPEIHEreOMETPUICCKOe (apudmeruueckoe)
3HAYEHUE COIECPIKAHUH DIIEMEHTOB B py/e, C, — 3HaueHne
KJIapKa JUTOC(hephl.

Ecnu 3nauenue K >1, 9T0 3HAYMT, 4TO DJIEMEHT Ha-
KaruTMBaeTCs Ha UCCIIeyeMOM yUacTKe.

Jns onpenenieHus] CWIIbl U HallpaBJICHUS JIMHEMHOMN
CBSI3U M@Ky 3JIEMEHTaMHU PacCUUTBIBAIN KO3 uimeHt
Koppemsiuu 1o Gopmyie:

> (x —%)-(y; - 7)
(n=1)-5(x)-s(y)

TJIE X, ¥, — KJIACChl 3HAYEHUM; /1 — YUCJIO Map 3HAYECHUH;
S — cTaHgapTHOE OTKJIOHEHUE; X, Y — CpeiHUe apudme-
TUYECKUE 3HAYCHMUS.

3naueHne ko3(h(UIMEHTa KOPPESIHUA HW3MEHSIIOCH
B uHTepBaie [-1;+1]. Cuna koppensiiMOHHON CBS3M —
cpennsst (r = 0,5 —0,7).

PacueT koppensIMOHHBIX CBA3E€M MEXKIY DIIEMEHTaMU
Y MIOCTpOEHHE JEHIPOrpaMM MPOBOAMINCEH B IPOTpaMMe
ASOD.

V=

2)

Pesyabrartel uccienoBanmnii

[IpoBomunuck uCclenoBaHUS MHMHEPaAIOTHYECKOMN
XapaKTepUCTUKU TOPOJ, ColepiKallve TPH MadKu: IMOo-
poabl  KBapl-KapOOHaTHbIE (IIKM), MOPOABI KBapll-
CUJCPUTOBBIE, SBISAIOIINECS MAPKUPYIOIIUMU I PYIO-
HOCHOTO TOpHU30HTa (TIC), MUHEPAJIN30BaHHBIE TTOPOABI
MPUKOHTAKTHBIX PYIHBIX 30H (M3).

3HaueHUsI OCHOBHBIX CTaTHCTHYECKUX IapaMeTpoB
anementToB (Cu, Pb, Zn B %, Ag, Rb, Sr, Zr, Ba B 1/T) B
pasNUYHBIX y4acTkax mopoa J[ke3kasraHckoro mecrto-
POKACHHS, IPUBEICHBI B TAOM. 1.

Kak BumHO 13 Ta0mn. 1, comepkaHus 2IeMEHTOB U3Me-
HSIIOTCS B y3KUX Tipenenax. Hanbompias n3MEeHINBOCTh
oTrMmeuaercs y anemeHToB Fe, Ba; ocranpHbIe aeMeHTH B
ITOPOAAX PACIPEACISIFOTCS pABHOMEPHO.

PaccuntbiBamu k03(ppUITMEHTHI KOHIEHTPALMU IS
ropox otHocuTenbHO Kitapka mutocdepst (Cu, Pb, Zn B
%, Ag, Rb, Sr, Zr, Ba B r/T). Pe3ynsrarsl pacueToB npen-
CTaBJIeHbI B Ta0II. 2 1 Ha puc. 1.

AHammzupys Kod(QQHUIMEHTH KOHIIEHTPAIU TOPOL,
MOXXHO CZEJIaTh BHIBOIl O TOM, YTO HCCIIEIyeMbIE ITOPO-
Iel oOorameHsl anemeHTamu Ag (469), Pb (361,92), Zn
(37,12), Zr (20,05), Fe (3,65), u oOeaHEHBI 3J1eMEHTaMHU
Rb, Sr, Ba.

UTOOB! BBEIIBUTH PA3IMIEe MEKIY KOIPOHUIHMEHTaMHI
KOHIIEHTPAIIMU BMEIAIOINX W W3MEHEHHBIX TIOPOI, Ha-
XOIIMM COOTHOIIICHUE MEX Ty HUMH (Ta0I. 3 u puc. 2).

W3 maHHBIX pacdeToB BHUIHO, YTO H3MEHEHHBIE U
BMEIIAIONIUE TOPOABI PA3NHUYAIOTCS IO COAEPKAHUIO
anemenToB Cu, Pb, Zn, Ag, mpuyeM IaHHBIC 3JIEMCHTHI
npeo0ianaloT B U3MEHEHHBIX moponax. Uto kacaercs
a7eMeHTOB Zr u Ba, To cojepkaHUs UX MPaKTHYECKU
ONIMHAKOBBIC, a TaKWe JIEMEHTHI, Kak Rb u Sr comep-
KaTcsi OOJbIIe BO BMEMIAIOMINX, YeEM B M3MEHEHHBIX
ropoxax. /lemaem BBIBO, 9TO H3MEHEHHBIE TIOPOJIBI 00-
Jee 0OOTalIeHbl PYAHBIMHU JIeMEHTaMH, YeM BMEIalo-
e mopoasr [5—10].

Janee mNpOBOIWINCH UCCIECIOBAHUS IOJIE3HOTO
KOMIIOHC€HTA, MPEACTABICHHOIO YCTBIPbMS INadYKaMU:
pynda OemHas WM PYAHBIE IPOCIOU BO BMEIIAFOIIUX
KBapI-KapOoHATHBIX opoxax (pOk), pyna OeqHas uiu
PyZAHBIE IPOCIOU BO BMEIAIOIIUX KBAPL-CUAEPUTOBBIX
nopoaax (poc), pyna OGoratas B KBapil-kapOOHATHBIX
nmopomax (pk), pyma 6oraras B KBapI-CHUIESPHUTOBBIX
mopomaax (pc).

Taonuya 1/ Table 1

3HayeHHUs OCHOBHBIX CTATHCTHYECKUX NIAPAMETPOB 3JIEMEHTOB B opoaax /[e3Kka3ranckoro MecTopo:kaeHust
Values of the main statistical parameters of the elements in the rocks of the Dzhezkazgan deposit

KBapu-kap6oHaTHbIE IIOPOIbI KBapu-cuaepuToBbie MOPOIBI MuHepaan3oBaHHbIE TOPOABI
daemMeHT Quartz carbonate breeds Quartz siderite breeds Mineralized breeds
Element
C.. C.. C, | Stetl C. C. C, | Sexl | C,, C. C, Sle+l
Cu 0,01 0,4 0,15 | 0,662 | 0,01 0,62 0,58 1,01 0,01 0,8 0,55 1,435
Pb 0,01 0,3 0,12 0,66 0,01 0,6 0,31 0,49 0,02 0,89 0,29 | 0,436
Zn 0,29 6,33 0,78 1,008 1,09 31,4 16,9 | 495 0,79 27,7 12,4 | 6,456
Rb 42 120 67,1 1,181 1,05 285 31,0 | 2,29 1,7 134 48,0 | 2,210
Sr 1,7 175 112 1,819 | 0,11 95 17,7 2,73 0,48 123 14,1 3,169
Zr 0,01 83 42,7 | 3,959 3,6 106 414 | 2,54 0,01 161 27,5 | 2416
Ag 1 81 18,7 | 2,451 2,5 263 32,2 2,42 0,01 267 20,4 | 2,794
Ba 3 1723 481 2,926 8,3 2884 896, 6,77 3 3239 383 6,107

Ipumeuanue: C_* nnsa Cu, Pb, Zn, Ag — cpennee apumetrnueckoe, s Rb, Sr, Zr, Ba — cpeinee reoMmeTpuieckoe 3Ha4CHHE.
Note. Ccp* for Cu, Pb, Zn, Ag — arithmetic mean, for Rb, Sv, Zr, Ba — geometric mean.
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Tabnuya 2 / Table 2

Ko3¢PpuumeHnTs! KOHLIEHTPaLUK MOPOJ OTHOcUTeNbHO Kiapka smtocdepbl
Concentration factors of rocks relative to Clark lithosphere

CoorHomenue K03QpPUIUMEHTOB KOHIEHTPAIMH OPOX APYT K APYry
The ratio of the concentration ratios of rocks to each other

Dj1eMeHT H3meHeHHasi mopoja / BMemaonias mopoaa
Element Modified breed / Host breed
Cu 1,77
Pb 1,58
Zn 7,31
Rb 0,27
Sr 0,2
Zr 1,14
Ag 2,89
Ba 1,05
500
400
£ 300 W nKm / bac
w
& 200 mnc /bs
2
100 B m3/mb
0 wll = - AneseHT!
Cu Pb Zn pgp Sy Zr Ag Ba Element

Puc. 1. Koagpgpuyuenmoi konyenmpayuti nopoo omuocumensvro Knapka

aumocghepwvl, N0 MeCmopO*COeHUIO

Fig. 1. Concentration factors of rocks relative to Clark lithosphere, by field
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Puc. 2. Coomnowenue ko3puyuenmos KonyeHmpayuli Ropoo

Fig. 2. The ratio of the concentration ratios of rocks

T.11. N34 1), 2019 T

JIeMeHT KBapu-kap6oHaTHbIEe IOPOALI i P T T () MuHepaan3oBaHHbIE
Element (mem) Quartz siderite breeds (bs) _ Tiopoast (M3)
Quartz carbonate breeds (bqc) Mineralized breeds (mb)

Cu 94,45552 361,9285 343,567

Pb 14,845 37,12166 34,79573

Zn 0,167371 3,654225 2,67348

Rb 0,4411 0,1556 0,2553

Sr 0,3081 0,0353 0,0415

Zr 20,049 0,1853 0,1623

Ag 247,14 469 2914

Ba 0,5197 0,5729 0,5906

Tabnuya 3 /| Table 3 3HayeHusT OCHOBHBIX CTAaTHCTHYE-

ckux mapamerpoB anmemeHnToB (Cu, Pb,
Zn B %, Ag Rb, Sr, Zr, Ba B 1/1) 110 TH-
naM pyz MECTOPOXKJICHUS MPUBEICHBI B
Tabm. 4.

Kak Bumgno u3 Tabn. 4, comepxanus
psizia 3JeMEHTOB KOJICOMIOTCS B JIOBOJIb-
HO IMpPOKMX mpenenax. HambGomprras
W3MEHYMBOCTH B IICJIOM IO py/e OTMe-
yaercs y anementoB Cu, Pb, Zn, Ag, Ba;
HauMeHbIas — y Rb, Sr, Zr.

st orienkm oborameHust wim obe-
JHEHHS PYIOBMEINAIONINX TIOPOA dJie-
MEHTaMH OTHOCHTENIBHO JIpyr Jpyra,
OBUTH pacCUMTAaHbI COOTHOILICHHS KOd(-
(UIMEHTOB KOHIIEHTPAI[MA MEXIy MO-
pomamu [10—-15]. Pesymprarsl pacyeros
MPUBEJICHBI B TaOI. 5 U puc. 3.

AHanmu3upys pe3yssTaTbl COOTHOLIIE-
HUMH Py, eTaeM CIIEIYIOINE BEIBOJIBI:

- U3 Oorareix pyn Haubosee npencTa-
BUTEJIBHBIMH SIBIISIIOTCSL PYIIBI B CHICPH-
TOBBIX IOPOJIaX, B HUX cojepkanue Zn,
Cu u Ag camoe BBICOKOE, HO COllepkKa-
Hue Pb B cHIepHUTOBBIX TOpOAax HHXKE,
4YeM B KapOOHATHBIX;

- 4TO KacaeTcsi OCHBIX Py, TO 3/1eCh
cofiepXKaHue pyJl B CHACPUTOBBIX ITOPO-
Jlax BBIIIE, OTHOCUTEIBHO KapOOHATHBIX
pyZ, 10 BCEM INIABHBIM JJIEMEHTaM, HO
B KapOOHATHBIX TIOPOJIaX HAOIIOMAr0TCs
MOBBIIIEHHBIE comepxanus Rb, Sr, Zr,
Ba[10-15].

Omnunst B conepKaHUAX WU3MEHEH-
HBIX ¥ BMEIIAMOIIHX [TOPOJI TPUBEICHBI
B Ta0II. 6 U puc. 4.

W3 Tabmn. 6 u puc. 4 BUIHO, UTO ConEp-
JKaHUS Takux aeMeHToB Kak Cu, Pb, Zn,
Fe, Ag, Zr B pynax yBenm4uBaroTCs B Je-
csTKH pas, a Rb, Sr, Ba BeiHOCSATCS U3 py/Ibl.
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Tabnuya 4 /| Table 4

3HauyeHNsI OCHOBHBIX CTATHCTHYECKHX MAPAMETPOB 31€MEHTOB B PYIaX MeCTOPOKIeHHs
The values of the main statistical parameters of the elements in the ore of the deposit

Pyna 6eqnasi miiM pyiHble IPOCJION BO BMemaomux | Pyna 6eqnasi uim pyaHble NPOCJ0oH BO BMeEIAK0-
J1eMenT KBapI-Kap0oHaTHBIX moponax (pox) / Poor ore or ore | HIUX KBapU-CHAEPUTOBBIX Nopoaax (poc) / Poor ore
Element beds in host quartz-carbonate rocks (rbp) or ore beds in host quartz siderite rocks (rsp)
C . C . - Sle+l C. C . - Srexl

Cu 1,01 2,65 2,1 3,418 1,2 2,9 2,4 4,92

Zn 0,065 2,5 0,45 0,66 0,05 2,68 1,51 2,53

Zn 1,09 27,74 13,46 7,42 0,01 29,99 17,44 4,61

Rb 1 134 25,02 2,79 1 92 12,23 2,55

Sr 0,13 107 10,65 3,55 0,07 61 7,82 3,32

Zr 4,08 89 25,71 2,22 1 94 14,17 2,87

Ag 1 193 24,57 2,76 1 257 39,42 2,39

Ba 58 4845 1074,3 2,64 1 3577 161,76 7,45

Pyna 6orarasi B KBapu-Kap0oHAaTHbBIX mopoaax (pk) | Pyxa 6Gorarasi B KBapu-cuaepuTOBbIX MOpoaax (pc)
dnemMeHT Ore rich in quartz-carbonate rocks (rc) Ore rich in quartz-siderite rocks (rs)
Element
C.. C . C, S/e+l1 C.. C .. - S/e£1

Pb 3,05 47,45 11,29 8,65 3,1 37,95 7,99 6,48

Zn 0,005 19,58 1,01 1,93 0,03 20,25 1,41 2,41

Fe 1,55 20,51 11,31 3,12 1,29 31,23 18,22 3,97

Rb 0,005 79 17,45 2,54 1 70 9,57 2,60

Sr 0,005 75 12,67 4,22 0,01 62 7,48 2,70

Zr 2 258 65,39 2,39 0,01 451,84 38,05 3,26

Ag 0,12 274 18,35 7,46 1 257 60,38 2,08

Ba 24 7544 720,58 4,15 0,76 5094 141,68 6,45

Ilpumeuanue. C_* — cpennee apudmetndeckoe snadenne 1is Cu, Pb, Zn, Ag; cpenee reomerpuyeckoe — s Rb, Sr, Zr, Ba.
Note. Ccp * for Cu, Pb, Zn, Ag — arithmetic mean, for Rb, Sr, Zr, Ba — geometric mean.
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[Ipoananu3upoBaB BCE BBINICTICPEUNCICHHBIC TaOIH-
1Bl ¥ JIHArpaMMBl, CIIeTIaH BBIBOJ:

- I3MEHEHHBIE TTOPOJIBI U CAMH PY/IbI IO OTHOLICHHIO K
Knapky nmutochepsr oboramarorcs snementamu Pb, Zn,
Fe, Ag u obennsirorcs anmementamu Rb, Sr, Zr, Ba;

- Ha OCHOBAHHMHU J[AHHBIX PE3YJBTAaTOB IO JIUTOJIOTHU-
YECKOMY IPU3HAKY PY/bI MPAKTUUECKU HE Pa3IHYaroTCs,
MOATOMY B JAJIBHEHIIEM CTAaTHCTUYECKUE MapamMeTphl
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PACCUUTHIBAIMCH [0 MHUHEPATIOTMYECKOMY IPU3HAKY IO
Ka>KIOMY TOPU30HTY OTAEIBHO.

Pesynbrarhl pacueToB 3HaUYCHUM OCHOBHBIX CTAaTHCTH-
YeCcKUX HapaMeTpoB 3rmeMeHToB B pyaax (Cu, Pb, Zn B %,
Ag, Rb, Sr, Zr, Ba B r/T) npencrasnens! B Ta0II. 7.

UtoO0BI MOHATH, KaK U3MEHSFOTCSl COIEPIKAHUS C TITy-
OWHOIA (TI0 TOPU30HTaM) CTPOUM TpaduKH U TPEHIBI pac-
MIpeIeTIeHNs 110 TJIaBHBIM dJieMeHTaM (puc. 5—7).
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

3HavYeHHsI OCHOBHBIX CTATHCTUYECKUX IAPAMETPOB 3JIEMEHTOB B pyaax
Values of the main statistical parameters of elements in ores

Tabnuya 7/ Table 7

Topusont / Horizon 270 Topusont / Horizon 220
:EZZZ:; c | c. c, S/exl c | c._ c, S/ex]
Pb 1 1,09 1,05 0,05 1 9,23 1,14 5,76
Zn 0,5 1,24 1,12 0,03 0,02 2,7 0,41 0,57
Ag 5 9 4,5 0,23 2 61,6 7,91 290,82
Cu 0,22 3,64 0,79 0,249 0,27 25,85 1,27 6,87
Rb 30 308 116,38 0,052 0,6 202 81,75 77,23
Sr 8 261 85,64 0,14 1,2 221 101,55 86,69
Zr 35 165 78,72 0,04 11 119 64,55 60,99
Ba 1,5 1843 469,9 0,31 5 4412 1350,91 1155,52
Topuszont / Horizon 180 Topuzont / Horizon 120
:szz:; o C . S/e1 c. C . S/e]
Pb 1,1 8,33 2,9 5,64 1,05 6,67 1,89 1,11
Zn 0,04 6,84 2,62 8,68 0,09 14,88 1,49 2,83
Ag 10 62,25 24,86 315,7 3,63 63,9 16,38 97,77
Cu 0,23 26,41 2,2 0,18 0,33 24,94 11,12 0,41
Rb 34 211 78,23 73,16 1 213 47,56 29,23
Sr 12 193 66,82 59,36 2 154 51,23 30,12
Zr 2 96 61,09 58,33 3,2 100 50,48 49,36
Ba 65 6066 1418,27 1104,06 3 7544 1215,78 759,22
Topuzont / Horizon 90 Topuzont / Horizon 60
35:22:; ] c c, S/et] c | c._ c, S/et]
Pb 1,04 27,52 5,43 21,33 1,1 30,31 7,08 41,37
Zn 0,01 17 2,93 6,61 0,5 5,68 0,9 1,09
Ag 4,08 186,92 45,98 1300,5 5,67 229,67 53 2202,77
Cu 0,33 27,74 14,43 0,33 0,66 26,23 11,82 40,07
Rb 34 205 42,32 26,38 6 150 49,74 37,75
Sr 2 144 30,819 14,67 1 107 26,11 16,13
Zr 0,01 131 45,52 31,87 1 452 28,62 11,69
Ba 17 3433 817,64 522,69 1 3577 926,4 289,28
Topuzont / Horizon 40 Topuzont / Horizon 10
3];;;“;::; c | c._ . S/exl | . S/et]
Pb 1,2 38,11 5,78 30,51 1,04 38,63 7,77 42,65
Zn 0,1 11,46 0,36 0,674 0,1 3,79 0,29 0,31
Ag 2,97 257,12 45,93 1783,84 5,97 297,66 59,37 2351,35
Cu 2,5 31,23 11,05 64,3 0,36 28,95 13,64 27,96
Rb 1 161 48,43 33,15 5 106 22,6 12,31
Sr 1 175 50,5 28,43 0,01 123 27,3 12,33
Zr 4 2,3784 51,16 43,53 12 258 68,8 51,8
Ba 8 5094 994,46 642,26 1 187 68,96 45,35

Ilpumeuanue. C st Pb, Zn, Cu, Ag — cpennee apudmernaeckoe, 1t Rb, Sr, Zr, Ba — cpemgnee reoMeTpideckoe 3Ha4CHHUE.
Note. C, *for Cu, Pb Zn, Ag — arithmetic mean, for Rb, S, Zr, Ba — geometric mean.
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Kak BumHO U3 puc. 5 comepkanne Pb ¢ TopH30HTOM MOCTEIIEHHO YBEMMUYNBaeTCs. VICKITFOUEHHE COCTABISIOT TOPU30HTH 120 1
40, 9To yKa3hIBacT Ha «BEIOMBAHUC)» STHX TOPHU30HTOB U3 OOIICH IMHUN TPECH/A.
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Fig. 5. The trend of the distribution of average contents for lead Puc. 6. Tpend pacnpedenenus Cpedwus coOepiCanuti no yuHKy

Fig. 6. Trend of distribution of average zinc contents

[To rpaduky (puc. 6) TpyAHO aHATM3UPOBATh, KaK BeAET ceOs Zn ¢ M3MEHEHNEM TITyOUHBI BBIPAOOTKH, TaK Kak pacrpeielieHue
€r0 CPEIHUX COACPIKaHUi He OTHO3HAYHO: TO YBEINWYHUBACTCS, TO yMeHbIIaeTcs. Ho eciu CyauTs 1o JIMHUY TPeH A, TO COAepKaHus
Zn yMEeHBIIAIOTCS ¢ ITyOMHOI BBIPaOOTOK.

U3 puc. 7 BuaHo, uto conepkanue Cu MOCTENEHHO U
3aKOHOMEPHO YBEJIMYHMBACTCS C TIIYOMHOM, O YeM CBHUJIC-
TEJNBCTBYET JIMHUS TPCHJA, ¢ HEOOIBIIMMY OTKIIOHCHUSI-

fii]

&0

E 50 mu Ha 120 u 40 ropu3oHTaX.

S 4 B nmabGoparopHbIX WccCienoBaHHUAX OBUTH BBIJCTICHBI

g- = - MOHO(Mpaku OOpHHTA, XalTbKO3WHA B TaleHATa 10

& TpeM HIDKHHUM TOPU30HTaM, XUMHUYECKHI cOCTaB 3Je-

G 20 MEHTOB-IIPUMECEN OIPEENIECH CIEKTPAIbHBIM aHAIU30M
10 [15-21]. Pe3ynsrarsl vcciie0BaHU aTOMHO-3MHCHOHHO-
5 TO CIIEKTPaJIbHOTO aHaJIM3a UCCIIETyeMOro PyIHOTO Tena,

0 20 180 1 % 60 40 10 [nx107 %; Cu %; Ag r/T] npuBeaeHsI B Ta0. 8.

Puc. 7. Tpeno pacnpedenenusi cpeOHUX cooepircanuii no meou

Fig. 7. Trend of average cuprum distribution

Tabnuua 8 / Table 8
Pe3ysabTaTbl aTOMHO-3MHCHOHHOTO CIIEKTPAJbHOTO AHAJIN32 3JIEMEeHTOB-NIPUMecei
The results of atomic emission spectral analysis, the chemical composition of galena of the Main ore body

Topusont / Horizon Ag As B Ba Be Bi Cd Ce Co
60 56 260 0,5 <6 2,8 2,4 0,89 <6 5,9
40 46 120 0,5 <6 3,5 52 33 <6 4,5
10 77 117 0,5 <6 5,1 6,4 5,4 <6 20
Topuzont / Horizon Cr Cu Fe Hg La Mn Mo Nb Ni
60 2,4 <0.4 3 <0.5 <5 140 0,1 <5 3,2
40 <2 11 6,4 <0.5 <5 1300 <0.1 <5 2,9
10 <2 <0.4 8,9 <0.5 <5 1000 <0.1 <5 2,9
Topuzont / Horizon Sb Sn Sr Ti U \% w Y Zr
60 <1 1,4 <10 49 <30 6,1 0,33 <3 10
40 <1 0,32 <10 56 <30 2,5 <0.1 3,2 20
10 <1 1,2 <10 79 <30 1,5 0,19 <3 26
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W3 Tabn. 8 BumHO, 9TO MpUMecH B OOpHUTE, XaIIbKO-
3WHE raleHnTe, Takue kak Ag, Be, Bi, Cd, Co, Fe, Mn, Ti,
Zr, TIOCTETICHHO YBEIMYUBAIOTCS, a Takue Kak As, Ni, V,
W — yMEHBIIAI0TCS, COIep)KaHUEe OCTAIBHBIX 3JIEMEHTOB
MeEHBIIIE YYBCTBUTEIBHOCTH MPHOOpa.

BompmmHCTBO mpriMeceli MPHCYTCTBYIOT BCIEICTBUE
MHUKPOCKOITMUECKUX BKITFOYEHHH TTOCTOPOHHUX MHUHE-
paJioB, TaKWX KaK TEHHAHTWH, TETPAdIPHUT, OYyJIaHKEPHT,
apreHuT, apCEHOMMPUT, MAPKa3UT, IIUPHT, IMPPOTHH, Mar-
HETHT | JIp.

3akaouenue

Pesynbratsl IpoBeEHHBIX UCCIEIOBAHHIA TTO3BOJISIOT
MIPUHATh OPTaHU3AIIOHHO-TEXHOIOTUYECKHE DPEIICHUS
JUTS TIPABUJILHOTO BHIOOPA HOBBIX TEXHOJIOTHI TOPHO-TIE-
pepabdaThIBAFOIIETO KOMILIIEKCA.

OCOOEHHOCTh HCCIEIOBAHHI COCTOMT B TOM, YTO
MpesIoKeHHass METONKA MOXKET MCIIOIh30BaThCs Ha TO-
JTMMETAITIYeCKUX MecTopokaeHnssx CesepHoro KaBkaza
B YCJIOBUSIX TOPHBIX TEPPUTOPHIL.
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BriBoaBI
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COMPLEX ANALYSIS OF GENETIC FEATURES OF MINERAL SUBSTANCE
AND TECHNOLOGICAL PROPERTIES OF USEFUL COMPONENTS
OF DZHEZKAZGAN DEPOSIT

I R.V. Klyuey,
1L.I. Bosikov,*
2 A.V. Mayer
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Traditional technologies for the development of ore de-
posits of the Dzhezkazgan deposit, including a standard set of
geological and technical measures were able to stop the down-
ward trend in the study of the characteristics of the mineral
substance of useful components to a certain extent. But this
effect can not last long. There is a need for a comprehensive
analysis of the quality, relationship of composition, structure,
physical properties and genetic characteristics of the mineral
substance with the technological properties of minerals on the
example of Dzhezkazgan deposit.

T.11. N34 1), 2019 T

The decision on introduction of new technologies is made
on the basis of their detailed assessment on a set of techno-
logical, economic, technogenic and other factors important
for mining and processing industry of the mountain region, its
population and natural complex as a whole.

Purpose of research. Study of interrelation of composi-
tion, structure, physical properties and genetic features of min-
eral substance with technological properties of useful compo-
nents of Dzhezkazgan deposit.

Research result. The results of the study make it possible
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to effectively make organizational and technological decisions
for the correct choice of new technologies of the mining and
processing complex. The peculiarity of the study is that the
proposed method can be used in the fields of the mountainous
regions of the North Caucasus.

Summary.

1. Study of mineralogical characteristics of rocks contain-
ing three packs: quartz-carbonate rocks (PCM), quartz-siderite
rocks, which are marking for the ore-bearing horizon (PS),
mineralized rocks of near-contact ore zones (MZ). In labora-
tory studies, monofractions of bornite, chalcosine and Galena
were isolated along the three lower horizons, and the chemical
composition of impurity elements were determined by spectral
analysis.

2. It is established that impurities in bornite, chalcosine
Galena, such as Ag, Be, Bi, Cd, Co, Fe, Mn, Ti, Zr, gradu-
ally increase, and such as As, Ni, V, W, decrease, the content
of the remaining elements is less than the sensitivity of the
device.

Various technological types and grades of ores are defined,
the assessment of technological properties of raw materials
that allows to define an effective way of processing of ores and
indicators of extraction is carried out.

Keywords: assessment, analysis of the quality and zonal-
ity of ores, efficiency, mineralogical analysis, processing tech-
nologies.
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OPTIMIZATION OF WATERFLOODING
CONSIDERING THE IMPACT OF DISLODGED
RESERVOIR ROCK PARTICLES DURING LOW
SALINITY WATER INJECTION

'‘Bassey Iniko Ekeng*,
'Antigha Richard E.,
'Obio Ekpe A.

1. Introduction

The principal reason for water flooding an oil reservoir is to increase the oil
production rate and, ultimately, the oil recovery [1]. Injecting a certain amount
of water makes the reservoir maintain high pressure to sweep oil towards pro-
ducers [2]. However, the current well control optimizations strategies mainly
concentrate on deliverability of the pipeline, facilities operational ability [3], the
reservoir uncertainty [2; 4], market uncertainty [5; 6], or a combination of these
considerations. The formation damage, caused by the existence of suspended
particles in injected water, has rarely been considered in well control optimiza-
tion.

Generally, when water is injected into the formation, these suspended par-
ticles in injected water migrate in the rock [7-9]. The suspended particles with
size larger than pore throats gather on the well bore surface and form the external
cake, while the fines with size smaller than pore throats penetrate in formation
and then are captured in pores forming internal filter cake [8; 9]. The fines mi-
gration, retention and cake formation lead to the permeability decline near the
wellbore and formation damage gradually occurs [8; 10; 11]. These processes of
fines accumulation are mainly accounted for in two areas of the porous media:

1. External cake — the formation of a "crust" on the outer wall of the sample
and clogging of the filtra-

tion channel; Injected water

2. Internal cake — sedi- containing suspended
mentation and accumula-

tion of suspended particles
inside the pores of the for-
mation with a subsequent
decrease in the area avail-
able for filtration, see Fig. 1.

Numerous mathematical
models have been devel-
oped to evaluate this pro-
cess of Deep Bed Filtration
(DBF) in which particles
present in the flowing sus-
pension, deposit at different
locations within the porous
medium. The degree of re-
sulting formation damage
is dependent on the char-
acteristics of particles, the
reservoir properties, and the s 1
interaction between the sus- 1 2 |

pended particles and reser-

¥

; . Fig. 1. Formation damage caused by suspended
voir materials [12]. particles in injected water

!Cross River University of Technology, Calabar, Nigeria. index 2k6@yahoo.com
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Some models have been established to predict the
declined injectivity [7; 13] only considered internal
filter cake and purposed a simplified model to predict
injectivity decline, in which the damage factor and the
volume filter coefficient were introduced.

A particle-filtration test conducted by [7; 13], in
which the sizes of all particles range from 0.05 to 7
um, illustrates that larger particles lead to a more rapid
decline in permeability. Even though the scope perturbed
by the formation damage is very small, it can result
in a tremendous decline of the injectivity. However,
both the internal and external filter cakes form in the
actual formation damage. By using the transition time,
mathematical models are established to describe the
formation of the internal and external filter cakes [10].
Based on these models and injection histories [12]
developed a method to estimate four injectivity damage
parameters, which can be used to predict the injectivity
decline [14].

Therefore, in order to realize the optimal well control
strategy in actual oilfield development, a higher injection
pressure is needed which may be higher than the maximum
injection pressure than the surface facilities can provide.
Following this therefore, our well optimization work
is devoted to evaluate the effect of formation damage
(FD) caused by injected water, on well oil production
performance.

We apply the relevant data generated in laboratory core
flooding analysis of sandstone reservoir rock and fluid
samples from the Niger Delta oil field, Nigeria to develop
a new method of optimizing well control considering FD
caused by dislodged reservoir particles in injected water.
This is achieved by coupling a derivative-free algorithm
and a reservoir numerical simulator, which incorporates
formation damage during water flooding.

2. Experimental determination of the impact of
formation damage caused by suspended particles in
injection water on filteration properties (capacities)

of the reservoir rock

From our proposed technology of applying LSW
to improve reservoir oil recovery in the late stage of
developing the field under study, it has been shown by
results of laboratory core flood experiments that oil
recovery could be increased by the established optimal
salinity. This optimal water salinity triggers the migration
of fines in the reservoir and moving them towards the
producing wells, leading to decreasing permeability near
the producing wellbore as shown in fig. 2.

By reason of clay particle detachment, migration and
clogging of reservoir pore throats and channels as a re-
sult of interaction between low salinity injection water
and reservoir rock, there is a considerable reduction in
permeability and pressure change. This leads to declin-
ing flow potential of the reservoir mostly at interwell
spaces at considerable distance from the injection wells.
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Fig. 2. The schematic of mechanism of reservoir rock particle
release, migration and eventual blockage of reservoir pore
channels:

1— Injection well, 2 — Production well, 3 — Flow Direction of
injected low-mineralized water, 4 — Residual oil, 5 — Oil res-
ervoir, 6 — Clay Particles, 7 — Reservoir fluid

On the reservoir core samples used for studies, wa-
ter injection was carried out in a stepwise manner with
different water salinity: from high to low-salinity. The
samples were initially saturated with formation water
and then water samples at the core outlet were collected
during filtration, and analyzed by a particle counter. As
a result, the yield of particles were recorded for all the
injected water samples.

Fig. 3, shows the average particle yield from the core
samples during flooding with formation water and low-
mineralized water. The average particle concentration
measured in collection flasks with liquid after injecting
formation water for all samples did not exceed 0.004 g/l,
whereas after pumping of low-mineralized water it aver-
aged 0.03 g/l.

e [ jctican of Lo Salimity Woater - 1.5 g1
- |njection of Formation Water - 104 g/

| f/\«v/\/
o--f’i\./m —————

0 1 2 i 4 5 & 7 8 9 10
Pumped pore volume
Fig. 3. A comparison of the particles yield after water flood-
ing the core sample (No. 10) of the studied oil field

0,01
|'

On average, according to the tests carried out, with a
decrease in the salinity of the injected water from the for-
mation water salinity of 104 g/l to low salinity of about
1.5 g/, the permeability of the rock decreases 2.4 times.
The main reason for the decrease in water phase relative
permeability is the migration of clay particles in the rock
under the action of low-mineralized water.

In this work, an assessment of the impact of formation
damage on the dynamics of technological parameters us-
ing hydrodynamic models is performed and the results
of calculations on the sector models show a significant
influence of formation damage on the dynamics of the
average yearly fluid production.
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3. Simulation of formation damage during the (/low
salinity water injection) injection of water containing
suspended particles

The proposed method was tested for field conditions
with a high degree of heterogeneity of the filtration prop-
erties, on which waterflooding is applied. The perme-
ability of rocks in the model varies from 0.1 * 10 pm?
(MxM?) to 2.5 pm? (mxm?), which leads to uneven devel-
opment of hydrocarbon reserves and pumping large vol-
umes of water through the most permeable parts of the
reservoir. The study considered two scenarios:

* Option 1 (basic) — optimizing well control without
taking into account the quantitative effect of suspended
particles in injected water on the well performance index

* Option 2 - optimizing well control taking into ac-
count quantitative effect of suspended particles in inject-
ed water on the oil well performance, on the basis of the
proposed modeling method.

3.1 Model of reservoir formation damage

The injectivity decline process caused by injected
water can be divided into two stages: firstly the injected
particles are captured by the porous media (also termed
deep-bed filtration) and then, after the transition time
between the deep bed filtration and external filter cake
formation [9; 14] the external filter cake forms (see Fig.
1). The model for deep bed filtration is [8; 9; 13] and the
pressure drop changes are then related to the amount of
deposition by empirical correlations, such as [7; 14],

dc . q dc _do
"% Tmar o (M)
Jdo
M e
___kk., 9p
- (1+po)uor’ 3)

where ¢ is formation porosity; A’ is filtration coefficient
denoting the ability of particles captured by porous media,
m!; B is the formation damage coefficient; ¢ represents the
concentration of suspended particles, particle volume per
unit fluid volume; o is the deposited particle concentra-
tion, volume per unit filter volume; U is total flow velocity,
m/s; u is viscosity, Pa.s; k is the permeability before the
injection, m’; k___is relative permeability for water at the
presence of residual oil; p is pressure, Pa; r is radius dis-
tance, m. Eq. (1) describes mass balance of the suspended
and deposited particles, Eq. (2) is the equation of particles
capture kinetics, and Eq. (3) is Darcy's flow equation con-
sidering formation damage.

Assuming that external cake forms instantly after the
deep-bed filtration stage, the dimensionless transition time
T between the deep bed filtration and the external filter
cake can be calculated by [13; 15; 17]:

_ 2ar,
v /'i/CORZ ’ (4)
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where a is the critical porosity; ¢ is the injected suspended
particle volume concentration, particle volume per inject-
ed volume; R, is drainage radius, m; 7, is well radius, m.
However, our model is a combination of this model
equation which accounts for only suspended particles
introduced by injected water and the particles dislodged
from the reservoir rock surfaces as a result of rock-brine
interaction. So we modify this model equation thus:

T = 2ar,
T+ R Q)

where ¢’ is introduced to account for the impact of released
particles and fines from the reservoir rock. The volume
balance equation of particles forming external filter cake
is given by [5]:

t
it farir g

tlr

where /_ is external cake thickness, m; ¢ _is external cake
porosity; ¢ _is the transition time, s. Injectivity index is the
injection rate per unity pressure difference between the in-
jector and the reservoir. Impedance, which is defined as
the inverse of the dimensionless injectivity index, is iden-
tical to the ratio of the initial to current injectivity index
[18; 19].

Accounting for the modified model in equation (5),
equation (6) is formulated as:

—h >ZKI 0 ): (CO +c! )j. q(r)dr, (7

ttr

TE[VV%—(I’W

where introduction of /_, , is the total cake thickness, m;
c’+c! is the cake porosity.

The impedance J for two injectivity decline stages,
which are caused by internal filter cake and external filter
cake, is a two-piecewise-linear function of dimensionless
time [3]:

T<I,

J(T) = 1+mT
(7)= V+mT, +m (T-T,) T>T,> ®)

12

where T'is dimensionless injection time; m and m_ are the
impedance slope during deep bed filtration and the exter-
nal filter cake formation. m and m _ are calculated as [12]:

"= Bq)co(}‘/Re )2 { ,1
In(Re} A Tw

VW

m, = kOkrworq)co {&Jz
o |-

w
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The most commonly used measure of formation dam-
age in a well is the skin factor, S. It can be used to describe
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the formation damage caused by suspended particles in

injected water. The skin factor is a dimensionless pressure

drop caused by a flow restriction in the near-wellbore re-
gion. It is defined as follows (in field units), [6; 20]:

S=(J-1)n ﬁj

V4 >

w

(11)

where S is skin factor. To calculate the skin factor, the
quality parameters of injected water including injected
suspended particle concentration C , particle size D, and
oil concentration ¢, were measured before calculation.

In the assumption that injected water quality is con-
stant during the process of injection, then for injector, the
skin factor is influenced by the cumulative water injection.
By this assumption, the skin factor can be formulated thus:

s(Qm,-,r)=(J(Q,-W-,t)—l)fn(fel (12)

w

where Qinj is water injection rate, m’/d; t is injection time, s.
3.2. Reservoir simulation considering formation
damage
Assuming that the injection rate @' is constant from
injection time ¢ to #+At. The skin factor at the beginning
of injection time 7, 5(Q" 4", ¢) is influenced by the cu-

a:ll,l'

mulative water injection at time ¢. Then Skin factor be-

comes:
(-8 [\ () ) R,
S(Ql.nj ,t) (J(Qmj ,t) I)In( Py j (13)
Water injection rate is calculated by:
(o) _ 27akH (Pg} - sz)aze
(14)

inj re 1—At 2
ﬂ,B{Inrq+S<Q;/A),Z))

w

where a is the unit-conversion factor, 8.64 x 10°; k is
permeability, mD; H is vertical production thickness, m;

PL[:} and pggﬂ are the bottom hole flowing pressure and
the block pressure where the injector locates at injection
time 7, MPa; B, is volume factor of injected fluid; x, is
viscosity of injected fluid, Pa.s; ro is the equivalent well-
block radius, m.

To execute the formation damage
(FD) simulation and the well control op-
timization, we use the features available
in commercial reservoir simulators. Cor-
relation between FD and the well model is built by updat-
ing the skin factor at every interval D, by using equation
11 to simulate the FD process during water flooding pro-
cess as shown in fig. 4:

Step 1. Create the reservoir geological model, enter
initial values of well control and skin factor for each in-
jector.

Step 2. Enter water quality parameters.

Step 3. Run the reservoir simulator from time ¢, to 7,.
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Step 4. For each injector at time ¢,, calculate the cu-
mulative water injection Q...

Step 5. For each injector, calculate the skin factor S
under the cumulative water injection Q,.

Step 6. Update time of simulation, 7, = ¢, + A and
t,=t,+At.

Step 7. Repeat Step 3 to 6 from time ¢, to ¢,.

Begin
'

Create reservoir model

'

Input initial well control data

Input water quality data
Input simulation time toto ty

'

Run the reservoir simulator

'

or each injector, calculate cumulative water injection Cir to=tyrit
l (TR S

For each injector, calculate skin factor (5)

'

Update the skin factor

'
END? No -

1\’4.-5

Fig. 4. Algorithm for executing simulation procedure of
formation damage taking into account the reduction of the
filtration properties of the reservoir during injection of water
containing suspended particles

4. Well control optimization model and algorithm

4.1. Well control optimization problem

Our optimization problem is the determination of op-
timal well control to maximize either the cumulative oil
production or the net present value (NPV) objectives sub-
jected to the constraints such as injection pressure, single
well injection or production rate, and etc. Using [21],
maximizing net present value (NPV) is calculated as the
objective function:

yyyyy

1 e o _ % 0 e o
(1 + b)t X( 2 Cail oilj - ; Cvt'a/eert'a/e(j - ; Cir;onili 4 (15)

J=1

where b is annual discount rate; 7 is total production time,
d; g't!

oils and g erj A€ oil production rate and water pro-
duction rate of j producer at time ¢, m’/d; Q‘“jl is water
injection rate of i injector at time ¢, m3/d; C , 1s oil price,
USD/m’; C, is water production cost, USD/m’; Cm_,- is
water injection cost, USD/m’; N j and Npm , are the total

number of injectors and producers, respectively.
The constraints for the well control optimization is as
follows:
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() = €8] = ()

injmin = <injmin = <injmax
() () ()
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i=1
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where @ () and @ () — minimum and maximum injection rate at time ¢, m*/d; p'*! and ¢ —minimum
injmin @ injmax J D el > @rodmin Q.Eujllla.x ~mi
and maximum production rate at time ¢z, m*/d; Q! otarmin A4 Qpo o — minimum and maximum total injection rate

of ij injectors at time ¢, m*/d,; pF”:j” injection pressure at time #, MPa; pg,;, — maximum injection pressure that the

facilities can be applied, MPa; Ignoring the frictional pressure and pressure-loss through water nozzle, the injection
pressure pl‘l}[_ can be calculated as:

0 _ 1) Q,»(,;,)iﬂ,B, [1” (Re /’”w) + S(Qi(r;;gt)’ti)}
pinji — IYBPRi + 27Z'akHl

—10° xpgh, (17)

where £,is vertical height between surface and producing pay, m; p, — density of injected the fluid, kg/m’; g — accel-
eration of gravity, m/s%. Egs. (11) and (15) show that the skin factor can be influenced by the injection rate and it can
affect the injection rate under the injection pressure constraint, vice versa. Therefore it is more reliable to consider
formation damage during well control optimization.

4.2. Optimization algorithm

The CMA-ES (Covariance Matrix Adaptation Evolution Strategy) is an evolutionary algorithm for difficult non-
linear non-convex black-box optimisation problems in continuous domain. The CMA-ES is typically applied to un-
constrained or bounded constraint optimization problems, and search space dimensions between three and a hundred.
It is one of the most efficient derivative-free optimization algorithms because of its excellent performance in solving
well control and placement optimization problems [12; 14; 16]. It is used in this work to solve the well control prob-
lem.

The sampling distribution is a multivariate normal distribution. The searching 4_points in the g +1 generation are

sampled as xLﬂ* Y which is calculated by:

X&) =m® + 69N (0,C), for k1.7, (18)

The searching /4 points are ranked according to the objective function f, and then the best me individuals are selected
to calculate the new mean of search distribution m';‘” 1),
Those A individuals are evaluated in step 2. and ranked according to f:

f(xe)<...< (xg?;j”)s...sf(xfj‘jj))s...sf(x(jff)), (19)

where we use the notation ( PR J) for k™ best individual. The mean m# is then updated by taking the weighted mean
of the best p individuals: o

i
g+1 2 g+1 (g+1) + ao.(g) Zw,'yj;/l ’ (20)
i=1

] A
where ¥;.1 = ,,-.:'r::’f’{“\'I m'¥+1)/6(g). In general p = and (w)1<i < pare strictly positive and normalized weights, i.e.,
satisfying
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zﬂ:wi =1. Q1)

This update displaces the mean vector towards the best solutions. Then the covariance matrix .‘,',"';'5"' s updated.
There are two mechanisms to update the covariance matrix. One of the mechanisms is the rank-one update to update the
evolution path and the other is the rank-m update [14; 16; 19]. The covariance matrix is updated as:

P =1, ) 0 4 HE e (e ) e

w w

o(g) . (22)

€ = (1=, )*CO 4 ¢\, = p () 4, [1——j§ﬂ) P (g -2 (x5 - 9) (23)

ﬂcov i=1 O-(g

cov

We define performance as the number of function evaluations needed to reach a certain function value, where P

the initial evolution path -“"Nr is the new evolution path and C_, u are parameters of the algorithm. The new evolu—
tion path P ; 9 2 , which gives a direction where we expect to see good solutions, is based on the old evolution path pla!
and the descent direction [5;19; 21]. e

The update of the covariance matrix C_uses two mechanisms. First of all the rank-one update using the so called
evolution path p'¥ € Rn whose update is given by:

(e (0 ') —m'

g+tl) —_ (1 _ g —

F, - (1 C ) Bo e (2 Ce )'u@?’ o8 ’ @4)
(g+1) _ p(2)

where ¢ €) 0, 1]. For the constant ¢, = 1, the evolution path points towards the descent direction 2 "™  andfor

(@) o : 0¥
c,# 1, the vector P adds the steps followed by the mean vector over the iterations using some normalization to dampen

previous steps, so as
) _ gl | P& 25
o, ' =0,exp| — =1 (25)
RGN

where P and o, are parameters of the algorithm with default values defined in [15]. This update rule implements to
increase the step-size when the length of the conjugate evolution path is larger than the length it would have if selection
would be random (this length will then be equal to || N(0,I) || and decrease it otherwise. The step size o, (9*1) i5 decreased
when the length of the conjugate evolution path is less than the length it would have if selection would be random and
the step size is increased otherwise [18].

In the work of [7, 20; 22]; a typical well control optimization problem was expressed as:

min_f(x)
stc; <0 (@i=1,...,n

hlx)=0(ii=n+1,...,nt (26)

where ¢, is the inequality constraint; 4, is the equality constraint; » and #, are the number of inequality constraints
and the total number of constraints, respectively. In handling the constraints, a composite Lagrangian barrier/augmented
Lagrangian function is constructed to enable the transformation of the established optimization problem into an uncon-

strained problem. This is done by integrating the constraints into the objective function [8], given by:

m,

O(x, A, s, 1) = 2/1 log(cl. (x)+si)+ iﬂici (x)+2L ch_ (x)z, o7

i=m+l p i=m+l

where the components A, of the vector 4 are Lagrangian multiplier estimates which are nonnegative; the elements s, of
the vector s are positive and are known as shifts; and X, is a positive penalty parameter.

The algorithm minimizes a sequence of subproblems, which have a fixed value of 4, s and Ky and each subproblem
is an approximation of original problem When the stopping are not met, the process repeats, otherwise it stops.

5. Model description and simulation
The reservoir model was constructed using data from the static model, material balance analysis and relevant rock
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and fluid properties, SCAL, well completion and field data. The studied block is a single-porous sandstone deposit and
has 6 oil layers with producing wells perforated into the upper 4 layers and injection wells perforated in all 6 layers. The
dimensions of the reservoir are roughly 10 x 3 km with an average thickness of about 218 m.

It is assumed that oil and water are the only phases in the formation with a relatively light oil with API class 34.
The gas factor in this reservoir is estimated at 700 scf/ STB (19.8 m*/STB) and the reservoir oil volume factor (FVF)
is about 1.4 bbl / STB. The field under study has been developed since 1993 and is now at a late stage of development.
The oil-water contact (OWC) is 2271 m (7450 ft). The water depth is 120 m and the saturation pressure is 27 MPa.
From the special analysis of the core (SCAL) obtained parameters of the relative permeability of the Corey, which
indicates the oil-wetted reservoir.

The simulation aspect of this work was implemented using the CMA-ES algorithm with ECLIPSE 100 to optimize
well control in the studied oil field in Niger delta of Nigeria. The SKIN keyword in ECLIPSE 100 was used to build
the correlation between the formation damage and the well model in the reservoir simulator [23].

The developed studied field model is only oil-water two-phase flow system. Permeability is 800 mD. The porosity
and the initial water saturation are 0.3 for all grids. The total well control optimization time for this simulation is 3600
days, and divided into five control steps, i.e., 720 days per step. All wells are under rate control.

There are 6 injectors and 12 producers as earlier established. There are high-permeability channels in this geologi-
cal model, which can result in inefficient water injection and unstable fingering impede the water flooding perfor-
mance. Accordingly, it is necessary to optimize the well control strategy for this model. We assume this field has been
developed for 3600 days and the formation damage has occurred.

The maximum injection rate of every injector is S0m?/day (315.5 bbl), the production rate of every production well
is 100 m*/d (629 bbl) and the maximum injection pressure is 20 MPa. The injection rate is equal distribution for the 12
producers to keep a balanced injection-production. Injected water quality is given in Table 6. The formation damage
parameters for 6 injectors are calculated, which are listed in Table 2.

NPV is the objective function (Equation 13) and the economic parameters for the calculation of NPV are given in
Table 3.

O anIar Oa1a44 DaIRIT R RE B

Fig. 5. Initial oil saturation in the upper layer of the reservoir "X",
showing the location of 12 producing and 6 injection wells

Table 1

Injected water quality parameters of the considered reservoir model

Parameters Value
Suspended particle concentration C , mg/L 21

Injected water quality Particle size Dp, um 5
Oil concentration C , mg/L 30
Initial injection rate for each injector, m?/d 80
Initial production rate for each producer, m?/d 40

Ovtimization parameters Injection rate range, m*/d 0-160

P P Production rate range, m*/d 0-160

Total injection rate range, m’/d 540-640
Maximum injection pressure, MPa 35
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Table 2
Formation damage parameters of the Reservoir Model
Parameters Injector 1 Injector 2 Injector 3 Injector 4 Injector 5 Injector 6
A, m! 0.4552 0.0939 0.1210 1.4322 0.0142 0.1761
B 241.22 401.02 291.95 92.998 892.00 245.00
T, PVI 0.06834 0.5995 0.4126 0.0299 3.1422 0.2335
m 1.4872 0.4500 0.6433 2.5842 0.1926 0.7866
m_ 0.0239 0.0041 0.0029 0.0013 0.0071 0.0026
Table 3
Economic parameters to calculate NPV
Parameters Value
Oil price, ($)/m’ 250
Water production costs, ($)/m? 40
Water injection costs, ($)/m? 30
Annual discount rate (percent per year) 10
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a) Ignoring formation damage

b) Considering formation damage

Fig. 6. The injection pressure optimization

Under the constraint of maximum injection pressure, the
optimal well control strategy of the developed model is dif-
ferent between ignoring and considering formation damage,
as illustrated in figs 6 a and b.

Fig. 6(a) indicates that the actual injection pressures of
the well control strategy, which is optimized ignoring for-
mation damage, are over the maximum injection pressure.
More exactly, the actual injection pressures of INJECTION2
and INJECTION3 at 5" and 6" control steps are over the
maximum injection pressure. Therefore, this optimal well
control strategy cannot be realized in actual oil field devel-
opment. In order to the make injection pressure lower than
the maximum injection pressure, the optimal injection rates
of INJECTION2 and INJECTIONS3 should to be reduced,
which influences the whole optimal well control strategy.

Fig 6 (b) indicates that the optimal injection rates of
INJECT2 during six control steps are gradually decreased
while the injection pressures of INJECT3 are increased. The
reason for this phenomenon is that formation damage de-
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gree of low permeability injector would be more significant
than high permeability injector at the same injected water
quality and cumulative water injection. As the cumulative
water injection increasing, the formation damage degree of
INJECTS3 is increasingly severe and the skin factor grows
considerably. This leads to a significant increase in the in-
jection pressure of INJECT3 even though the injection rate
is decreased. If the formation damage is not taken into ac-
count during the optimization, the optimal injection rate of
INJECT3 may be higher to reach a higher NPV while the
actual injection pressure may increase beyond the maxi-
mum injection pressure in actual water flooding.

Well production performance is shown in fig. 7 and it
can be observed that the NPV of optimal well control strat-
egy considering formation damage is lower than the NPV
of optimal well control strategy ignoring formation damage
—fig. 7. The optimal well control strategy considering for-
mation damage is a suboptimal solution of the optimal well
control strategy ignoring formation damage. Therefore, it is
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necessary to account for the formation damage during well
control optimization and the method developed in this work
can provide a practical well control strategy for field devel-
opment.

go —=—Cumulative Water Prod. ([Considering FD.) an
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Fig. 7. Cumulative production and cumulative water
injection of the studied model

Fig. 8 shows comparison between optimized injection
rates assuming no formation damage and optimized in-
jection rates considering formation damage during water
flooding.

In order to predict the effect of formation damage on op-
timal well control strategy, we optimize the injection rates
of the studied model considering formation damage. Fig. 8
shows the final optimized NPV of 5.5x10°USD accounting
for FD against the NPV of 6.2x10° USD not considering
FD. The NPV of optimal well control strategy considering
formation damage is lower than the NPV of optimal well
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6. Conclusions
In this study, an analytical prediction model was built
and run, using a reservoir numerical simulator to study for-
mation damage caused by suspended particles in injected
water during water flooding. Furthermore, a well control
optimization model is established and solved by CMA-ES
algorithm, which results demonstrate that the optimal well
control strategy accounting for formation damage is a sub-
optimal solution of the optimal well control strategy not
considering formation damage. This informs the proposed
approach of the importance of accounting for FD in the
process of optimizing reservoir waterflooding.
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B nacrosimee Bpemsi Hambonee 3((EKTHBHBIM METOIOM
pa3paboTku mIacToB s 3(pHEeKTUBHON NOOBMH HE(PTH SIBILI-
ercs oOBomHeHre. OCHOBHBIMH 3aJadaMM JAHHOIO CIIocoba
SIBILIFOTCSL IOJUIePyKaHKe IUIACTOBOIO JABJICHUS M IOBBILICHHE
KOHEYHOH CKOPOCTH m3BiIedeHus He(Tr. OHAKO TOBPEXKICHIES
IUIACTa, BEI3BAHHOE B3BEIIICHHBIMU YaCTHI[AMH B 3aKaYNBACMOH
BOJIE, BCETIIa IPOUCXOIMT BO BPEMsI OOBOJHEHHS, YTO PUBOIAUT
K CHIDKSHHIO IIPUEMUCTOCTH. DTO TAKOKE IIPUBOUT K OOJIEE BbI-
COKHM JABJICHUSIM BIPBICKA, BBIIE MaKCHMAIBHOTO JABIICHHS
BIPBICKA, YeM MOTYT OOECIICYUTh IMOBEPXHOCTHBIE COOPYIKe-
Husl. OTHOCHTEIILHO MAJI0 BHUMAHUS YIEISeTCS TOBPEIKICHHIIO
IUIaCTa B IIPOLECCE ONTHUMH3ALMH YIIPABICHHS CKBOYKHHOM.

B naHHOM HCCIIEeIOBAaHMM BIHMSHUE ITOBPSKICHUS ILIACTA
DIMHUCTBIMH YaCTULAMH, BBITECHSHHBIMI MaJIO COJICBOM Ha-
THETaTeJIbHOW BOIOW, Ha HKCIUTYaTallMOHHBIC XapaKTePHCTH-
KU CKB2)XMHBI IPOTHO3UPYETCS IYTEM COIPSDKCHHS aHad-
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THUYECKOH MOJIEINM C YUCICHHBIM UMHUTATOPOM IUIacTa. DTOT
METOJ IPUMEHSIETCS B I0JIeBOM Mozenu tuma Jlensra Hurepa
UL OLICHKH €€ 9()(eKTHUBHOCTH.

[Ipo4uHOCTH MOAEN 3aKIIFOYACTCS B €€ CIIOCOOHOCTHU TOY-
HO TIPOTHO3MPOBATH MPOQWIN KOHIEHTPALMH CTOYHBIX BO,
M3MEHEHHs MPOHMIAEMOCTH IPH OOBOJHEHWH ILIACTOBBIX
BOJI, 2 TAK)KE HBOIIOLHUIO K03 GHUIKEHTa IIBTPa CO BpeMe-
HEM C HCIOJIb30BaHIEM MOZIeNH (hHIbTPaLiH Iu1acTa. B naH-
HOM HCCIICJOBAHMN MOJEIJIBHBIE MPOTHO3bI JUI PA3IHIHBIX
pacnpeneneHuii YacTull ¥ TI0p M0 pa3MepaM COIIACYIOTCS C
9KCIIEPUMEHTAIbHBIMHA TaHHBIMH.

Knrouesvle cnosa: ropras nmopoxna, 3pheKTHBHOCTE 00-
BOJHEHUS, ONTUMHU3ALMs YIPABICHH CKBOKUHON, OBPEXK-
JICHHE IUTacTa, IIPOHMIAEMOCTh, 3aKa4yKa BOJIbI, B3BEIICHHBIC
YaCTHULIL.

Cmamows nocmynuna 6 pedaxyuro 27.12.2018.
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TEXHNYECRUE HAYRU
ENGINEERING

Ecnu ov1 2 3axomen yumamao, euje He 31as OYKe, IMO ObL10 Obl Heccmbiciuyell.
Touno max sce, eciu 0vl A 3aX0Men CYOUmMD 0 AGIEHUAX RPUPOObL,
He umes HUKAKO20 nPe0CHasieHus 0 Hauanax eeuleil, Ino ovL10 vl MaKoll ree deccmuiciuyedl.

Muxaun IOMOHOCOB

ONTUMU3ALINSA MNAPAMETPOB
CUCTEMbI NOO3TAXXHOIO OEPYLUEHUS
MPU HANUYUWN HAKNOHHOIO KOHTAKTA

PYObl C MOPOOAMMU | fereneapr

Beenenne

[Ipu mom3emMHOM pa3paboTKe MECTOPOKIACHUN MMTUPOKO IPUMEHSIIOT CUCTEMBI
¢ oOpyIIeHHeM Pyas! M BMEIIAIOIINX MTOPO, B YACTHOCTH, CHCTEMBI MTOJITaKHO-
ro OOpyIIEHHS C TOPUEBBIM BBITYCKOM PYIbI, KOTOPBIE XapaKTEepPHU3YIOTCS CpaB-
HUTEIIEHO HU3KOH ce0eCTONMOCTHIO, BO3MOKHOCTBIO TIPUMEHITh COBPEMEHHOE
T0O0BIYHOE 000pYIOBaHIE U BRICOKOH MPOU3BOAUTEIHHOCTHIO Tpyaa [ 1-3].

Ha nomzemusix pynaukax Poccuu u CHI™ oHM SBISIFOTCSI OCHOBHBIMH IIPH JI0-
ObIue xeJe3HbX U (ocdarubix pyn, Harpumep, B [oproii [llopuu, na Ypane;
Ha ps/ie KPYIMHBIX MPEANPUSITHHA BETHOW MeTamypruu (komOuHare! TripHBIa-
y3ckwuid, 3pIpsHOBCKUi, Cananpckuii, JISHHHOTOPCKHIA) B 3TO TOJIOKEHUE MOYKET
COXPAHSTHCS JIOJITOE BPEMSI.

BapuanTsl cucreM ¢ 00pylIeHHEM MPUMEHSIOTCS JUIS OTPaOOTKH, PEUMY-
[IECTBEHHO, MOIHBIX PYIHBIX TEJ, HEPEIKO, C BBIXOJOM 30HBI OOpYIICHUS Ha
3eMHYIO TIOBEPXHOCTh. TeXHOIOTHA XapaKTepHa AJIsl TOPHOIPOMBIIIJICHHBIX paii-
OHOB C TOpHBIM penbedoM. Ee mociencTust B O0IbIIeH CTEEHN Oy THMEBI 10
CPaBHEHUIO C PABHUHHBIMHU pailOHaMH, TIOCKOJIBKY paOOTHI B TOpaX pa3BUBAIOTCA
B YCIIOBHUSIX OTPAaHMYEHHON BO3MO)KHOCTH pEaOWMIIUTAIIMH OKPY>KaIoIIeil cpembl
W3-3a HAJIMYMsl YIIENUi, a Tak)Ke BOJHBIX U aTMOC(HEPHBIX TTOTOKOB.

OnHako B CBSI3U ¢ OCOOCHHOCTSMH BBIITyCKa OTOMTOW PYIbI MO OOpYIICH-
HBIMH TTOPOJIaMH, TIOKa3aTeN U3BJICUCHHS PYIbl: IOTEPH U pa3yO0oKUBaHHE MTPH
3TOM JOCTHTAIOT 3HAYCHHUH, OTPAaHMYMBAIONINX O0JACTh SKOHOMHUYECKU TpHEM-
JIEMOTO 3HAYEHHS.

CHuxeHHe YPOBHS IOTEPh M pa3yOOKUBaHHS PYJIbI IIPH BBITYCKE IO 00pYy-
[IEHHBIMHI MOPOJAMH CTAaHOBUTCS LEIHIO MPH MPOEKTUPOBAHUH KOHCTPYKTHB-
HBIX ¥ TEXHOJIOTHYECKHX ITapaMeTPOB CUCTEM Pa3padO0TKH, YMEHBIIAIOMINX KO-
HOMHYeCKHU# yiiepo [4—-6].

st JOCTHXKEHUST TIOCTABICHHOH 11eIH pa3padaThiBacTCs METOMKA BBIOOpa
OINITUMAJIHHBIX MTAPAMETPOB CHCTEMBI MOJIITAKHOTO OOPYIICHHUS C TOPIEBBIM BbI-
ITyCKOM pyzbI [ 7-9].

Pe3ynbTar pazpadoTku
[okazarenemM ONTHMU3AIMKA TEXHOJOTHHU JOOBIYHM Pyl IO KPUTEPHIO Kade-
CTBa DKCIUTyaTallMy HEJp SIBIISETCS yCIOBHUE:

'"HanuoHanbHbIN HCCITENOBATENbCKUM TexHOToTHIecK i yHuBepcuTeT MUCuC, 119049, Mocksa, Poccust
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YCTOMHBOE PA3BUTIIE FOPHLIX TEPPUTOPIIN
I'rr[. :Yn +}rp +C..1CI'5. (1)

rne C, - — 3arparsl Ha 100BIMY pyasl; ¥ — ymep0 ot mo-
Teph HE M3BICUCHHOM pyas; Y — ymiepb oT pa3y0oKuBa-
HUS Py/IBI HTOPOJIAMH.

PaccmarpuBaercst mMpoko NpHMeHsieMast MpH MOJ-
3eMHOH JJOObIYe py[ IIaXMaTHAs CXeMa PaCIHOJIOKEHHS
OYHCTHBIX 3200€B poMOOBUIHOH opmbl (puc.1).

Puc. 1. Cxema nodamadicrnozo obpyuieHus: ¢ mopyesvim
8bINYCKOM PYObl
Fig. 1. Diagram of sublevel caving with face ore release

Ontumuszanys napameTpoB MOASTAKHOTO 00pylie-
HUS 3aKJII0YaeTCsl B YTOYHEHHWH PAcUeTHBIX 3HAYE€HUH
MapaMeTpoB TOPLEBOTO BBINMYyCKa PyAbl MO Hpeiiarae-
MO METOMKE, UCTIONB3YIONIeH 00IIeTPU3HAHHOE YCIIO0-
BHE BIUCBHIBAHUS (PUTYPHI BBIITYCKa B KOHTYPBI OTOMTOTO
U BBIITycKaemoro cios pyast [10; 11].

Wcxonuble nanHble A7 pacdera:

- purypa BhIITyCcKa — yCEUEHHBIN BEPTHUKAIbLHOMN CTECH-
KO 320051 3JUIMTICOU]] BPALICHHS BBICOTOM H,, nuame-
Tpom J1 :

H=mJ>,
rae H — BoicoTa ssunconna, M; JI, — anameTp siurco-
uaa, M; m — KO3(GHUUHUEHT, XapaKTEPU3YIOLINHA CHITYYHE
cBoiicTBa pynbl, M ;

- BbICOTa mojpTaxka — H_;

- IIMpUHA LIeJUKa MEXIY CMEXHBIMU MO TOPU30HTA-
7u Oypo-10CTaBOYHbIMH BbIpaboTkamu — /1 ;

- TpenenbHO JOMYCTHMOE pa3yOOKHMBaHHE PyAbl B
Jlo3e BhIyCKa P . ., 3HAYEHHE KOTOPOrO Ompeensercs
Ha OCHOBE TEXHUKO-3KOHOMUYECKHX PAaCUETOB, B KOTOPBIX
YUUTBIBAIOTCS TEXHUYECKHE, TEXHOJIOTMYECKHE, TEXHUKO-
SKOHOMHYECKHE U CTOMMOCTHBIE (AKTOPBI ITOOBIYHOTO,
000raTUTENbHOI0, METAITYPIrHYeCKOro MPOU3BOACTB, a
Tak)Ke HEHHOCTb MOJIy4aeMOTo KOHEYHOTO MPOIYKTA.

Bricora BOmMcaHHOH B KOHTYp POMOOBHAHOTO 3a-
0os Qurypsl Beiycka H, paBHa yIBOEHHON BBICOTE MOJI-
sraxa H_, cooTBeTcTBYIOIIEN TMaMeTpy (GUryphl BbIITy-
cKa (To ecTh IUpHUHa pOMOOBHIHOTO 320051):

A, = (H/m)>.
Ceuenne pomboBuaHOro 3ab0s C, ompenenser-
csi ¢ yueToMm BbIcoThI 32008 H, = H — H ; mmpunsr 32605
B, = /1, u yra HakioHa o0pasyrolmx poMOOBU/IHbIH KOHTYD
vV, =arctg (H,—H,)) / (I, -B,))

C,=0,5(H,(Z, +Bs) + H, (B, - B))), (2)
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rme HB Hu BB — BbIcOTa U mupuHa BJ/IB cOOTBETCTBEHHO.

OnrtumainbpHasi TOJMIIMHA BBITYCKAEMOIO CIIOS PYIb
d,=0.5/1,.

Cranuy oTpaOOTKH PYAHOM CEKIIMU BKIIIOYAIOT B ce0s
(puc.2): a — obypeHHast ceKMs; O — OTOUTBIN CIOH Pyabl
10 BBINYCKA; 6 — (GUrypa BBIIIyCKa, COOTBETCTBYIOIIAS
BBIITYCKY YHCTOM pyIbl; ¢ — GUrypa BBIITYyCKa, COOTBET-
CTBYIOILIAS] IPOMEKYTOYHOMY BBIIYCKY; 0 — (Urypa BbI-

IMyCKa, COOTBCTCTBYIOLIASL OKOHYATCIbHOMY BBIITYCKY.

Puc. 2. Cmaouu ompabomku cexyuu: a — 00yperHas
cexyust; 6 — ombumblii 10U pyobl 00 8bINYCKA, 8 — uzypa
BbINYCKA, COOMBEMCMEYIOWASL BbINYCKY YUCMOU PYObl;

2 — Queypa svinycka, coomeemcmsyowas
NPOMENCYMOYHOMY 8bINYCKY, O — (huypa 6bInycKa,
COOMBEeMCmeYIoudst OKOHUAMENbHOM) GbIIYCKY

Fig. 2. Stages of section mining: a — bored section; 6 — ore chipped
layer before release, 6 — release figure corresponding to the release of
pure ore; 2 — release figure corresponding to the intermediate release;

0 — release figure corresponding to the final release

TonmyHa 0TOMBAEMOTO CII0S PY/IBI B MACCHBE
d,=d/K, 3)
rne K, — KO3 DUIIHEHT Pa3pBIXJICHUS PYIBI MMOCTe
OTOOWKH.
BanancoBble 3amachkl OTOMBAEMOTO CIIOS

B, =C, d, (4)
WJIK B pa3pbIXJICHHOM COCTOSAHHUHN
B =b K , M. (5)
p M pl

KonuecTBo pynisl B MaccHBe, H3BIEKAEMOE TIPH ITPOXOJIKE
BBIPaOOTOK I10 pyJe:

b,=B H:-d, ». (6)
IToramaemple 3amacel pyabl
b . =byby M. @)

[Toxazarenu u3BneyeHNs C yIETOM pa3yOOKHBaHUS Haje-
TafOIUMH ¥ OOKOBBIMH MTOPOIAMH MOT'YT OBITH OTpesese-
HEI Tpadudecku (puc. 3).

B xauectBe mpmmepa Ha puc. 3 HaHACHBI 3HAYCHS
Pas =043 u Pm = 0,07 mpu 3navennsx H/H n H _/H _,
paBubx 0,83. Cymmaproe pazyboxkuBanue B g03¢ — 0,50.
Vron HakmoHa JydYa BBITyCKa paBeH 45°, mpu KoTopoM
pa3yOokuBaHrE OT BEPXHHUX W TOPIIEBBIX MTOPOJA HaYHWHA-
FOTCS OTHOBPEMEHHO. BrmsiHre OOKOBOTO MOXKET OBITH
OTIPEJIENICHO C MCIIOTBb30BaHNEM TPaUIECKUX 3aBICUMO-
cTert (puc.4, 5), MOIYUCHHBIX B PE3YIIbTaTe YHCICHHOTO
WHTETPUPOBAHUS TS Pa3INYHBIX YIJIOB HAKIIOHA OTHOCH-
TEJIFHO TOPU30HTAIBHOTO HANPaBJIeHNSI KOHTAKTa PYIBI C
maneraroumMu mopoxamu (0°, 45°, 607, 70°, 80° u 90°).

T.11. Ne341), 2019 T
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Pab

01 A"

R

1 091 083 037 072 067 062 059 055 ps53 050  Hen!Ha
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Fig. 4. Dissolution P depending on the ratio H ;/ H,
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SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

B kawyecTBe mpuMepa TPHUBEAEM PE3yNIBTaThl pacuyeTa
TOKa3aresyiel BBITYCKa JUIi MOMCHTOB BBIITYCKa 0, 6, 2 U O
(puc. 2). 3aBUCUMOCTH, XapaKTEPU3YIOIINE TIOKA3aTEIIH 13-
BIICYEHMS B TIPOIIECCE BBIMTYCKA, PE/ICTABICHBI Ha PHC. 6.

o 5z 04 0e 0 iz s T8 2

Puc. 6. [loxazamenu svinycka pyovl npu 8blcone no0Imaxica
10 m u m=0,41" m: 1 — nomepu I, pazybosicusanue P
u pasybosicueanue 6 dose svinycka P,; 2 — useneuenue yu-

cmoti pyout K,
Fig. 6. Indicators of ore output at a sub-floor height of 10 m and
m = 0.41-1 m: 1 — loss I1, dilution P end dissolution in the dose
of P, release; 2 — extraction of pure ore K |

[Nonp3ysich MoMy4YeHHBIME IrPpa)UUISCKUMHU 3aBHCUMO-
CTSIMH, OTIPEJICITMIIN TTAPAMETPhI BBIITYCKA PYJIbL:

— U3BIICUEHUE YUCTOH pynbl — 75%;

— TPH TPEACIBHOM pa3yOOKUBAHUH B JIO3€ BBITYCKa

" 58% M1=15%, P=15%, K =1;

= 67% 11=13%, P=17%, K =1,05;

= 95% 11I=12%, P=31%, K =1,31.

Hpu runorernyeckom P = 100% pasyGoxusanue
pyasl coctaBut 43 — 45%, ko3 duunent noodsruan — 1,62
u norepu — 9 — 10%. IlorepsiHHas pyaa ocraercst B HUX-
Hell YacTH TaHel! U He MOXKET OBITh H3BJIEUCHA C paccMa-
TPHUBAEMOTO TOPH30HTA, T.€. IEPEXOINT B KATETOPHIO «He-
M3BJIEKaeMbIX oTepp» [12-15].

Yactp ocraromieiics B BRIPaOOTAHHOM HPOCTPAHCTBE
MOCJIe OKOHYaHHS BBITYCKa MOTEPh PyIbl (BKIIOYAs He-
W3BJIEKaEMbIE TTIOTEPH) MOKET OBITH M3BJIEUEHA MPU OTpa-
0O0TKe HIKeNeKallel CMeXHOHN MaHeNH.

TexHonornu ¢ OOpyLIEHHEM PY[ MO-NIPEKHEMY 00-
JafaloT MOPHOPUTETOM MpH pa3paboTKe MeTajuihye-
CKHX MecTopoxaeHui. OAHAaKO MOBBINICHHBIE MOTEPU
U pa3yOOXXHBaHHUE B YCIOBHIX OTPaOOTKH B JIETKOJO-
CTYIHBIX y4YacTKaX 3€MHOW MOBEPXHOCTU 3aCTaBISIOT
WCKaTh ellle He UCIOJIb30BaHHbIE PE3EPBHI MOBBIIICHUS
uX 3QQPEKTUBHOCTH, OCOOCHHO IMpPH AOOBIYE IICHHBIX
MeTasioB [16-20].

3akinoueHne

1. Ipennaraemasi METOIMKa pacyeTa MPOTHO3HBIX T10-
Kazaresiei N3BJICUeHHS P TOPLIEBOM BBITYCKE U poMO0-
BUIHOH (popme 320051 MOBBIIIAET TOYHOCTH MPOEKTHPOBA-
HUSL IAPAMETPOB CUCTEMBI Pa3pabOTKH.
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

2. KoHCTpyKTHBHBIE HapaMeTpbl OYHCTHOM BBIEMKH
MOTYT OBITh ONTHMH3UPOBAHbI C YYETOM BIIMSIHUS Ha-
KJIOHHOTO KOHTAKTa PyZbl C BMEILAIOLIMMH [TOPOIAMHU.
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Underground mining of ore deposits, sub-floor cav-
ing systems with end ore output are widely used but losses
and dilution limit their application area. In the underground
mines of Russia, they are the main ones in the extraction of
iron and phosphate ores, for example, in the Krivorozhsky
basin, Mountain Shoria, mines of the Nizhne-Tagilsky plant,
and at a number of large non-ferrous metallurgy enterprises.
Systems with massive collapse are used in deposits of pow-
erful and medium power. The treatment space is not sup-
ported (with the exception of the formation of chambers
or slots to collapse the rest of the block in some systems),
the breakdown is predominantly borehole, sometimes using
controlled self-collapse.

The goal of improving the parameters of caving devel-
opment systems is to develop recommendations for reduc-
ing economic damage from lowering ore quality. The chess
layout of the treatment faces of the diamond-shaped form is
considered.

The proposed technique uses the condition of inscribing
the release figure into the contours of the beaten and produced
ore layer. The maximum allowable for economic reasons ore
dilution is determined taking into account technical, techno-
logical and technical and economic factors. The stages of min-
ing the ore section are ranked as: drilled section; broken ore
layer before release; release figure corresponding to the output
of pure ore; a release figure corresponding to the interim re-
lease and a release figure corresponding to the final release.

T.11. N34 1), 2019 T

The results of calculating the release indicators for the
moments of release are the basis for managing the quality of
the ore extracted during the release process. Extraction rates
taking into account dilution by rocks may be proposed to be
determined graphically.

Correct methods for calculating ore dilution, production
rate and losses are proposed. Ore caving technologies have
priority in the extraction of metal ores. Reducing losses
and dilution is a reserve for increasing the efficiency of this
high-performance technology. The proposed methodology
for calculating the extraction indicators improves the ac-
curacy of designing the parameters of the development sys-
tem, which optimizes them taking into account the nature
of the contact of ore with the host rocks, thereby allowing
the use of this technology.

The new methodology for calculating the parameters of
the sub-floor caving system and the analytical, empirical
and graphical possibilities of its implementation are appli-
cable in the design and operation of mining and process-
ing enterprises. The proposed technology is a reserve for
obtaining an economic effect during the modernization of
mining and related industries.

Keywords: underground mining, ore production un-
der collapsed rocks, sub-floor collapse, end output, op-
timal parameters of the development system, inclined
contact of broken ore with collapsed rocks, losses, dilu-
tion.
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PA3SPABOTKA MATEMATUYECKON
MOLAEJIN OBPA30OBAHUA NY3bIPbKOB
BO3OYXA B CTPYUHOM BAPEOTEPE

‘Ceepanuk I'U.,
1AtaeBa A.10.,
’banmartoB K.K.,
AnkaueB M.U.

Beenenne. bocHMHCKOE MECTOPOXKACHUE TOIOMUTA PACTIONOKEHO B TOPHOM Ya-
ctu Japbsmbckoro yienss (Pecnyonuka Cesepnas Ocetusi-Ananusi) U sBIS€TCS OJl-
HHUM U3 CaMbIX KPyIHBIX B EBporne — ero 3amacsl coctasisitoT 6osiee 250 MITH. TOHH.
YHHUKaNbHOCTh 3TOTO0 MECTOPOXKACHMS 3aKITI0YACTCsl B UUCTOTE JOJIOMHUTA (HU3KOE
coziepKaHKe JKeJie3a) U XapaKTepHu3yeTcs BhIICP)KaHHOCTHIO [0 XUMUYECKUM, MUHE-
pasiorndeckum, nerporpaduueckuM U PU3NKO-MEXaHUUECKUM ITapaMeTpam.

Ho06bruy ceipbs ocymectsister OAO «KaaonomMut, KOTOpBIH 00ecIieurBaeT J10-
JIOMHUTOM Benyiue npennpustust Poccuiickolt denepannu U OIMKHET0 3apyOexbs
[1] B BuIE KpYITHOKYCKOBOTO IIEOHS, JOJOMHUTOBOM MYKH M MUHEPAJILHOTO TOPOILI-
ka. Ha mocnenHed ctanuy nMpon3BOACTBA JAOJIOMUTOBOM MYKH B TEXHOJIIOTHYECKON
cxemMe OAO «KaBronoMuT» yCTaHOBIECHBI PyKaBHbIC (DMIBTPBI AJISI YIABIMBAHUS
MBUIEBUHBIX MarepuanoB. OnHAKO B 3THUX (DMIIBTPax HE YAAaBIMBAIOTCS YaCTUIIBI
MeHee | MKM | BBIOpachIBaroTCs B atMochepy.

Metonnka uccjief0BaAHUH

B pesynerare uccienoBanuii ObUT IPeIOKEH HOBBIM MOKpBIN CIIOCO0 HbUICYIIaB-
JIMBAaHUS MBUIEBUIHBIX (Ppakiyii, 00ecIeYnBaIOINI YIaBIMBaHUE TOHKOANUCTICPCHON
IBUIM 33 CYET KOHTAKTa >KUAKOCTH, 3aXBaThIBAIOIIEH B3BEILIEHHBIC YAaCTULIBI, C 3aIlbl-
JICHHBIM BO3IYIIHBIM ITOTOKOM [2—4]. C 310l 11enbto Obla pa3padoTaHa KOHCTPYKIIUS
cTpyitHOTO GapboTepa [5], B KOTOpOil NeHHBIN pexuM, HanOomnee 3QOEKTUBHBIA IS
YJaBIMBAHUS MEJIKHUX YaCTHIL IBUTH, BKIFOYask HAHOYACTHIIBI, CO3/IAETCS 3@ CYET COya-
PEHUS Ta30KUAKOCTHBIX CTpyH
0e3 TpHUMEHEHUs] MOBEPXHOCT-
HO-aKTHUBHBIX BeliecTB [6; 7].
JI1s1 IpoeKTHPOBaHMSI TPOMBIII-
JeHHOTrO O0Opasua Oapbortepa u
BBIOOpa €ro TEXHOJIOTMYECKUX
rapaMeTpoB OblIa HpesIoKeHa
MareMaTn4eckas: MOJENb Ipo-
necca 0Opa3oBaHUs My3bIPHKOB
rasa M3 TNpope3ed KOJMavyKoB
CTpyiHOTO 6apboTepa ¢ yueToMm
PacKpBITHSI OKOH TIPOpe3eH. t 4

Pe3yabTaTrel  uccienoBa- Zanewenrsii sozgyx (dusty air)

HHii 1 00CYyXKIeHue Puc. 1. Cxema omxpvimus OKOH npope3eli 8 Konauke:

BBl BBITIONIHEH TEOPETHYE- 1 — nooarowguti nampy6ok, 2 — kornauox, 3 — npopesu

CKMii aHaJIM3 mpomecca o6pa- Konnauka, 4 — pacnpedenumenbHas mapenka
Fig. 1. Scheme for opening the windows of the slots in the cap:

1 — feed pipe, 2 — cap, 3 — slotted cap, 4 — distribution plate
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30BaHUS ITy3BIPHKOB BO3/1yXa
JUI. TUHAMHAYECKOTO pEeKHMa
OapOoTaxa (puc. 1), KOTOPBII 1eIeco00pa3HO pacCMOTPETH Mo ATamam [8—15].

1 sran. OTKpBITHE OKOH IPOpPE3eH KoImadkKa.

[locne Hayana momauu 3ambplIEHHOTO BO3AYyXa B KOJMA4OK CTpyHHOro Oapborepa
CTaTHYECKOE IABJICHHUE BO3/lyXa p, TIOJ KPBIILIKOH KOJIMAaYKa pacTeT 10 TEX Mop, MoKa
HE BBIJIABUT JKUJIKOCTb U3 KOJIIIa49Ka 110 yPOBHS POPE3€EH BHICOTOM /1 M OTKPOET OKHA
BBICOTOM [ B Ipope3sx. [Ipu 3ToM 171t pa3sHOCTH JIaBIeHUI BO3/lyXa B KOJIa4Ke Oap-
0oTtepa BBINOIHACTCS YCIOBUE

!CeBepo-KaBkasckuii rOpHO-METAIUTYPrUYECKA HHCTUTYT (TOCYIAPCTBEHHBINA TEXHOJOTHYECKUI yHHBEPCHU-
tet), 362021, . Bnagukaskas, Poccus
2000 "Topuo-metamtyprudeckuii ousaec", 362048, 1. Bnamunkaskas, Poccust
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Ap =P =P (D)
IJIE p, — IaBJIEHUE B KOPIyCE YCTAHOBKH, p, = p, (aTMOC-
(depHOE naBieHNE).
W3 Beipaxkenns (1)
Pen =P, T AP )
B [15] npuBoauTcs BeipaskeHUE AJIs1 ONPEACTICHUS pa3-
HOCTH JaBJICHUH BO3yXa:

an
Ap:p.wcg(h6+lc)+GS 5 (3)

np
e ,0)K — IINTIOTHOCTH KHJIKOCTH, h6 — BBICOTA CJIOA KU~
KOCTH HaJl BEDXHUM KpaeM NpOpe3u; [ — pacCTOAHHE OT
BEPXHETO Kpas IMPOpEe3n J0 LEHTPA TSKECTH OTKPBITOU
gactu npopesu, [ =0,5-/; 6 — koapuimenT nopepxHoCT-
HOT'O HATsDKCHUA, an— MEPUMETP OTKPBITOM YacTH IPO-
pesH, S, — IUIOMA/Ib OTKPBITOI YaCTH IPOPE3H.

[epBoe ciaraemoe B popmyiie (3) — naBieHue cTonda
KUAKOCTHU, BTOPOC — COIIPOTHUBIICHUE CUJIbI IIOBEPXHOCT-
HOI'O HATS)KCHUA.

HavanpHoe OTKpBITHE IPOPE3H N0 ypaBHEHUIO Moo-
kanosa 10.K. [16] ¢ yuerom Toro0, uto p >>p , rne p, —
TUIOTHOCTBD Ta3a, ONPENEeNTUTCS Kak:

| = [ o
0=ht2 8Py —P.) Az 8Py )

rie f, v f,— onbITHBIE KO3((GHUIMEHTEI, 3aBUCAIIKE OT (HOp-
MBI TIpope3eii.

Pa3Meps! OTKpBITONM 4acTH MPOPE3U KONMAYKA MOKHO
OIIPEIEIIUTD KaK:

I, =20b+l); S, =bl,

5)
rae b — MUpUHA TIPOPE3H.
Io popmynam (2) u (3) Beraucnsercs p, -
11,
Pem = Pa + p.?/cg(h6 + Ic) + GT' (6)

np
2 stan. OOpa3zoBaHKE My3BIPHKOB BO3IyXa.
OTpbIB IMy3bIpbKa MPOUCXOAUT, KOTIa
Fo = FnH + Fc’ (7)
rne F, — cuia JaBieHHs Ha BHYTPCHHIOK MOBEPXHOCTh
ITy3bIpbKa BO3AyXa;
F o CHJia MOBCPXHOCTHOI'O HATSHXKCHUA IIPU OTPBIBE
ITy3bIpbKa BO3AyXa,
F_— cuna rujipaBIid9eckoro COnpoTHBIICHHUS POCTY ITy-
3BIPbKa BO3IyXA.
ITocne OTKPBITUA OKHA B ITPOPE3HN KOJIIa4YKa Ha €€ BbI-
XOJIC HAYMHACTCS 00pa30BaHUE My3bIpbKa (pHC. 2).
O=[/
o —

Fr —V l(]

[i[7s

Puc. 2. Cxema obpazosarus ny3vipbka u3 OKHa npopesu
Fig. 2. Scheme of the bubble formation from the slot window
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[Ty3bIpex Bo3myxa 1mof IeHCTBUEM IaBICHNUS, PABHOTO-
JIMHAMUYECKOMY JIaBIEHUIO BO3IyXa p, , HAYMHAET yBe-
An4MBaThCs B pasmepax. [Ipu stom

2
_Pv

= , 3
Py B

7€ 0 — CKOPOCTh UCTEUEHHUS BO3IyXa U3 MIPOPE3H.

IIpu co3mannu MareMaTHYeCKON MOJENH, HCIOIb3YIO-
el DKCIIEPUMEHTATIBHBIC JaHHBIC, OOBIYHO JENAOT JI0-
MyIIEHNUE, COMNIACHO KOTOPOMY ITy3bIpeK B MOMEHT 00pa3o-
BaHUS M JBIDKCHUS uMeeT cdepudeckyro Gopmy. B aTom
CIlydae BBOIUTCS TIOHSTHE «IKBUBAJICHTHBIN) JIUAMETP
oKHa Tipopesu [17]

20,
o= oty ©)

[Ipumem ponymieHue, 9To ApXHMeaOBa CHIa 3HAYH-
TEIIFHO MEHBIIIEe CHJ B BhIpakeHHH (7), TOTOMY ee Jeii-
CTBHEM TIPH OTPHIBE ITy3bIPhKa MOKHO TTPEeHEOPEYb.

Cuna F ', OTIPETICIMTCS KaK:

F,= S
0 = Poun®n (10)
rae S — IIomaab MUIETIEBOTO CEYEHHS Ty3bIPbKA.
Hns cepraeckoro myspipbka TMaMeTpoM d,

nd,f
S = (11)

Cuity MOBEpXHOCTHOTO HATsLKEHUs F), MOXKHO omnpeje-
JUTH TI0 hopMyste, ucnonb3yemoii [lerpynnnasiv A.A. [18]

£, =7d, ko, (12)

rae k — k03 pUITHEeHT, yUYNTHIBAIOLIHIH CyKeHHE JHaMeTpa
LIEWKH ITy3bIpbKa BO3AyXa IEpe]] HadajJoM IIpoIecca ero
orpeiBa, k=2/3[19; 18].

['unpaennyeckoe CONPOTHBIEHUE POCTY My3bIpbKa [
MOXXHO TIPHHSTH PaBHBIM CHJIE COTIPOTHBIICHHUS JBHXKE-
HUIO ITy3bIpbKa, onpeaersieMoii o ¢popmyse Ctokca [20].

B pabGotre [21] orTmewaercs, YTO TpPH YCIOBHH
pwdnv =W, TIE v, — CKOPOCTb JIBIXKCHMs IIy3bIPbKA B
XKHUIKOCTH, B popmyne CToKca ciiefyeT MpHHUMATh Kod(-
¢unment 6m. Torna

F,=6md,v, (13)

rae 7 — K03 QUIMEHT AMHAMHYECKON BSI3KOCTH JKUJIKO-
ctu, kr/(m-c) wm ([1a-c);
U, —CKOpOCTb POCTa My3bIpbKka, MpuHuMaeM, U, =v.
[oncrasnss Beipakenus (8) u (11) B (10), momyunm
npza’,fl)2

Fo==re (14)

ITocne moacraHoBKU BbIpaxeHUd A F o E L FC u3
tdhopmymn (14), (12) u (13) coorBercTBeHHO B (hopmyiy (7)
MTOTY9YaeTCsl BEIpaKEHHE:

22
mpd, V" _ nd kG +6mnd, L.

(15)

IToce mpeobpa3oBaHuii MOyINM YpaBHEHHUE BTOPOM
CTETIeHH OTHOCHUTEIHFHO CKOPOCTH O
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2
ng" v —6nd,0—d, k5 =0,

PELIEHUEM KOTOPOTO TP YYETE, 4TO v,< ) OyJIET:

(16)

o, + J6nd,)* +0,50.dd ko
- 0,250.d’ '

Ha ocHoBe nomydyeHHOH MaTeMaTHYECKOW MOMAETH
poriecca 00pa3oBaHUsl My3bIPHKOB BO3AyXa B CTPYHHOM
OapboTtepe pa3paboTaHa METOIUKA pacueTa MapaMmeTpoB
mporiecca Oapbotaxa B amnmapare. B pacuere onpenmens-
IOTCSl 3HAYEHMS HAYaJbHOTO OTKPHITHSA Tpopesei [, (3),
CTaTHYECKOE JIABJIEHHE O]l KPBIIIKOK Kojnadka p  (4) u
CKOPOCTB UCTEUEHHS BO3Iyxa U3 mpopes3n v (15).

ConocTtapieHue MOMTyYEHHOTO PACYETHOIO 3HAYCHUS
CKOPOCTH WCTEYEHHs BO3IyXa M3 MPOpe3el KOoImadka co
3HAUEHUSMU CKOPOCTH B OTBEPCTHUSAX 0apOOTaKHBIX arl-

amn

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

MaparoB, MPUBOIUMBIME B JuTeparype [22] (1o 19 m/c u
BBILIE), TOKA3bIBACT MX OIMHAKOBBIN MOPSIOK, YTO CBH-
JETENILCTBYET 00 a€KBaTHOCTH MOMYyYEHHON MOACIH JUIs
JMHAMHYECKOTo pexxuma bapboraxa.

BriBoabI:

1. Ilony4yena maremaTiueckasi MOAENIb mporecca 00-
pa3oBaHMA ITy3bIPHKOB BO3IyXa M3 MPOpE3e KONMAauyKoB
CTpyHHOro 6apboTepa ¢ y4eTOM pacKphITHsI OKOH IIPOpe-
3eil. Ha ocHOBaHuM 3T0M Moaenu pa3paboTaHa METOAHMKA
pacdera mapaMmeTpoB npouecca OapOoTaxka B anmapare:
3Ha4YEHHsI HAYaJIbHOTO OTKPBITHS POPe3€eii, CTaTHYeCKO-
TO JaBJICHHUS O] KPBILKON KOJIIMAauyKa U CKOPOCTH HCTe-
YEeHHUS BO3AyXa U3 MPOPE3H.

2. Pa3paboranHas METOAMKA pacyeTa mapame-
TpoB mporecca O0apOoTaxka MOXET OBITh UCTOIb-
30BaHa MNPH NPOCKTUPOBAHHUHM HPOMBIIIJIECHHOTO
oOpa3sma 6apboTepa.
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On the example of one of the large enterprises at the foot-
hill zone of the North Caucasus — LLC Kavdolomit, which
provides leading enterprises of the Russian Federation and
neighboring countries with dolomite, the need for replac-
ing the dry method for collecting small particles of dolomite
flour, including nanoparticles, in bag filters that are unable to
capture particles by size it is shown less than 1 micron due
to the structure of the fabric on a promising wet method of
dust collection. At NCIMM (STU) on the basis of the pat-
ented design of the distribution plate, a jet bubbler design has
been developed in which a foam regime effective for trapping
small particles is created due to the impact of gas-liquid jets
without the use of surface-active substances.
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It is known that the mechanism of bubble formation in
the bubblers is determined by a large number of parameters
and is extremely complicated; therefore, the development of
a mathematical model of the air bubbles formation is im-
portant for the theoretical assessment and prediction of the
results of the bubbling process initial stage and for obtaining
data for the design of the industrial jet bubblers.

The process of bubble formation from the vertical slots
of the bubbler caps is considered in stages.

1st stage — opening the windows of the slots of the cap.

The formula for determining the static pressure requires
to open the windows of the slots and the initial opening of
the slots.
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2nd stage — the formation of air bubbles.

The process of separation of the bubble from the win-
dow of the cap slot is considered, provided that the forces
acting on the bubble at the time of separation are equal. As
a result, the formula is obtained for determining the rate of
air outflow from the slot needed to detach a bubble.

Based on the obtained mathematical model, a method-
ology has been developed for calculating the parameters
of the air bubbles formation process in the jet bubbler: the
initial opening of the slots, the static pressure under the cap
of the cap and the rate of air flow from the slot.

A comparison of the calculated value of the velocity of
air outflow from the slots of the cap with the literature data
for the velocity values in the holes of the bubblers indicates
the adequacy of the obtained mathematical model.

Keywords: dolomite refinement, dolomite powder, dust
catching, jet bubbler, air traps, mathematical model.
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2My3aeB U. 0.,
*Ary3apoB I. B.

MEXAHUKO-MATEMATUYECKOE
MOJOENMPOBAHUE NPOLIECCA LEHTPOBEXXHOW
CENAPALUUN MACJIA B ABUTATENE
BHYTPEHHEIO CrOPAHUA NOPHbIX MALLUWH

Beenenune

N3BecTHO, UTO Nake HAa BHICOKOM YPOBHE YCOBEpPLIEHCTBOBAaHHbBIE COBPEMEH-
HBIE CTaTU4eCKUe (QUIBTPHI HE MOTYT YAEpKHMBaTh BCE MEJKHE TBEPIbIC BKIIIO-
YeHHs B Macie U3-3a X HUUTOXKHO MaJibiX pa3mepoB. C pyroil CTOpOHBI, TaKue
TBEP/IbIC YACTUIIBI B TIa3aX TPYIIUXCS MOBEPXHOCTEH MPOBOIUPYIOT HHTCHCUBHBIN
W3HOC ¢ 00pa30BaHMEM TPEIINH B 3THX [TOBEPXHOCTSIX C COMPOBOXKICHUEM BBICO-
KOTO IIIyMa U TPeckoB [ 1-6].

Ha coBpeMeHHOM ypoBHE pa3BUTHsI MALIMHOCTPOCHUSI LIEHTPOOEKHBIN crIoco0
cemapaiyy Maciia OT TBEpAbIX BKJIIOUCHUH sBIseTcs Hanbomnee 3(h(EeKTUBHBIM U
MEPCTIEKTUBHBIM CITIOCOOOM BHICOKOKaU€CTBEHHOM OYMCTKH Macja OT MEJIKHX TBEp-
Ibix yactull. [1pu TakoM criocobe cenapauuu HeHTpoOeKHas CHla, JeHCTBYIOLIAs
Ha KaKI0H TBEPAOH YacTUIIe CMECH, PUOCTAHABIMBACT €€ Ha Iy TH MPOIBIKEHHUS
K MacJIONPUEMHOMY OTBEPCTHIO,  3aTEM MIEPEHOCHT ATy YacTHILy K HIJTAKOCOOpHO-
My Mmecty [10-17].

0030p ¥ aHaNIN3 TUTEPATYPHBIX HCTOYHUKOB, KACAIOLIUXCS MPOOIIEMBI cernapa-
LMK MAacna ¢ TBEPIbIMH BKIFOUEHHSAMH, IOKa3bIBAET, YTO TEOPETUUECKUE MOIOXKE-
HUS Tpoliecca IeHTPOOSKHON cenapanuy 10 HACTOSIIEr0 BpeMEHHU He pa3pado-
TaHbl U HE UMEIOTCS pacyeTHBIE (POPMYIIBI, TO3BOJISIONINE OCYIIECTBUTH MOIO0P
rabapUTHBIX Pa3MEPOB BPAILLAIOLIUXCS SIIEMEHTOB U YaCTOTY BPAILCHUS STHX dJie-
MEHTOB, 00ECIICYMBAIOIINX BBHICOKOKAUECTBEHHYIO Ccemapaluio macia. Haydnsie
pa3pabOTKK HACTOSIIEH CTaThH 3alOHSIOT 3TOT NPOOENT B Jiefie HEHTPOOSIKHOTO
crocoba cenapanum.

Ilesiu ucciienoBaHui

CocrapieHrne MEXaHHKO-MaTeMaTHueckol MOJETH Tpolecca HEHTPOOSKHOTO
croco0a OYMCTKH OT MEJIKHX TBEP/BIX BKIIOUCHHH, IOTAAAIOIMX U3 KaMepbl cropa-
HUSI B MacyIo HIaTyHHBIX IIEEK KOJIEHYaTOTo Bajla JBUTaTeNsl BHyTPEHHETO CTOPaHHsI.

[Nomyuenune pacueTHBIX (GOPMYI, B KOTOPBIX B Ka4eCTBE BXOIHBIX TapaMeTPOB
OymyT conmepkarbes rabapUTHBIE pa3Mephl HJIEMEHTOB [IATYHHOH IEHKU U BIEKO-
MOH YacTHIIBI, 8 TAKXKE YaCTOTa BPAIICHHS LEHKH.

BeimosHeHne BBIYUCITUTENBHBIX SKCTIEpUMEHTOB Ha DBM 1 Ha X OCHOBE ycTa-
HOBJIEHHE (PYHKIMOHATBHOW 3aBUCHMOCTH 3aKOHA ABWKEHHS, KHHEMAaTHIECKUX U
JUHAMHYECKUX XapaKTEePHCTHK BIEKOMON TBEPIOH YacTHUIIBI B Macie OT YacTOTHI
BpallleHUs IIEHKH, a TaKkKe OT e€ TabapUTHBIX Pa3MEpPOB H OT €€ INIOTHOCTH.

YcraHoBneHHE TPOMEXKYTKa BapyUalliy 4acTOThl BpaLIEHHs IEHKN C TEM pac-
9YeTOM, YTOObI HHIUBHIYaJIbHbIEC BIIEKOMBIC B Macile TBEpP/bIC YAaCTUIIbI HE TIPOHHU-
KaJI K Maci03a00pHOMY OTBEPCTHIO.

Meroauka ucciae10BaHus

Ha puc. 1 npuBeaeH yeprex MIaTyHHOH IEHKH, COMTacHO KOTOPOMY OCYIIECT-
BIISIETCSl LICHTPOOEKHASI OYMCTKA Maciia OT TBEPAbIX BKIIOYEHHH B Macjo MIaTyH-
HBIX II€eK KOJIEHYaTOro BaJla IBUTATENs] BHyTPEHHETO CTOPaHusl.

3nech MaTyHHas [Ielka JBUraTesis BpalaeTcs BOKpYT KOpEHHBIX 11eek 9. Mac-
JIO U3 MACIITHOTO 0aka MOCTymaeT uepe3 KaHaubl /() B MOJIOCTH & MIATYHHBIX IICEK.
[Mox nmeiicTBHEeM LEHTPOOESKHBIX CHII M JAaBICHHEM MAaciIsIHOTO Hacoca, OHU Jei-

!®unancoserit yansepeuret npu [Ipasutenscrse Poccniickoit @enepanunn, 362111, Bragnkaskas, Poccust

Teodusnaeckuit nHCTUTYT — Punan Braankaekasckoro Hayurnoro nentpa PAH, 362002, BnagukaBkas.
Poccus, Illarion.muzayev(@bk.ru.

3CeBepo-KaBKa3ckuii rOpHO-METAILUTYPrHIECKUH HHCTUTYT (TOCYAAPCTBEHHBIH TEXHOIOTHICCKUN YHHBEPCH-
TeT), 362021, Bnagukaskas, Poccust.
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CTBYIOT BIOJb KaHaja B MPOTHUBOIOJIOKHOM HampasJie-
HuH. TBepble 4aCTUIIBI Maciia PHKUMAIOTCS K CTEHKaM
oJ0CTH. TBEppBIE YacTUIBI TIONAJAI0T B MAcio U3 KaMme-
pol cropanusi. OHU HE 3a/1€PKUBAIOTCS (PUIIBTPOM JIBUra-
Tenst. YacTuipl MpeACTaBIsIOT co00i MEeCOK, MPOLYKTHI
M3HOCA U NMPOAYKTHI CTOPaHMs — IIIJIaM.

OuniieHHOE Macio yepe3 oTBepcTHe 4 MAET B IMOJ-
LIMITHYK NIaTYHHOH ILEHKH, a IIaM OCTAeTCsl B BEpPXHEM
YIIIy HOJOCTH.

Ha puc. 2 nana pacueTHas cxema, COITIaCHO KOTOPOH
paspaboTaHa MeXaHMKO-MaTeMaTH4yecKash MOIEb Ipo-
Lecca HeHTPOOEKHOM Cernapaliy TBEPABbIX BKIIOYEHUH B

MacJIo ABUTarTelisi BHYTPEHHETO CTOPaHMs.
Yepes nummnapudeckue Tpyoku AB u3 obnactu G, oz
JaBJICHUEM p™* Macllo C MEJIKUMHU TBEPIBIMU BKIFOUEHUSIMU
TEPEKaYMBAETCsA B 001acTh G,. YCTPOKWCTBO BpaIaeTes BO-
KpYT OCH KOPEHHBIX IIeeK, IPOXOAAIIeH yepe3 TOUKH «0».

Puc. 1. Yempoticmeo 015 ouucmku macaa:

1 — wamynaas weiixa; 2, 3 — eunv3svl; 4 — omeepcmue nooayu
macia 6 noOwunHux, 5 — eunm, 6 — mpyoka; 7 — nooava mac-
aa 8 noowuntux,; 8 — nonocmu; 9 — KopenHas uielka;

10 — kanan nodgoda macna
Fig. 1. Device for cleaning oil:

1 — connecting rod neck; 2, 3 — sleeves,; 4 — hole for supplying oil to
the bearing; 5 — screw; 6 — tube,; 7 — o0il supply to the bearing;

8 — cavity; 9 — a radical neck; 10 — oil supply channel

Puc. 2. Pacuemnas cxema
Fig. 2. The design scheme
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ITocTosiHHas YacToTa BpalIEHMs MOAOHPAETCSI C TEM
pacdeToM, yToOBl Macllo C TBEPABIMHU BKIIIOUEHUSIMU TIPO-
HUKaJo yepe3 TpyOku AB u3 obnactu G, B obmacts G,.
Brixons u3 TpyOKH, TBepAas 4acTHLA IO MHEPLUHU BTOP-
raercs B 00nacthb G, POXO/is PaHaIbHOE PACCTOSHHE d.
[ox meficTBueM LEHTPOOEKHON CHIIBI paccMaTpUBaeMast
MHIMBHIyaJlbHAS YacTHLA OTOpackiBaeTcs K mnepudepun
obnactu G, ¥ 10 MHEPLMH CTAJIKUBAETCSA C OrPaXKIAI0NIEH
WJIMHAPHYECKON IOBEPXHOCTBIO, Pa3AeIAIoIei 001acTu
G, u G,. YacToTa BpalleHusi yCTPOHCTBA NOAOMPAETCS €
TEM PacyeToM, YTOOBI TBEpAAsl YacTHLA HE MPOHMKAIa K
OTBEPCTHUIO Macio3abopa.

[lpuctynas K MareMaTH4ecKOMY MOJIEIUPOBAHUIO
BBIIIICONMCAHHOTO TIpoliecca, NpUMEHNM JuddepeH-
UaJbHOE YpaBHEHHE THAPABIMKU MEpPETEKaHUs T'OMO-
TeHHOW CMECH Maclia ¢ TBEpPABIMHU BKIIOUCHHUAMH Yepe3
TpyOKku AB u3 obnactu G, B obnacts G, [1-9]:

podr 2d (1)

TJe NPUHATHI CIeIyIoIHe 0003HaAYCHHUS:

p — IJIOTHOCTb CMECH; P — ruipoInHaMHU4ecKoe IaBie-
HHE B TPyOKe, 7 — MONAPHAs KOOPAUHATA, OTCUUTHIBA-
eMasl OT OCH BpalleHHus ycTpoiictBa (T.e. oT Touku 0),
A — k03¢ GHUIKEHT THAPABINYECKOTO CONPOTUBICHUS B
TpyOKe, V, — CKOPOCTh TeUEHHUs CMECH B TpYyOKe, d — nna-
METp TPYOKH, # — 9acTOTa BPAILLICHHS.

Cunrasi cMech HEC)KHMAEMOM KHUIKOCTBIO (T.e. p =
const u V= const), B pe3yabTare MHTErPUPOBAHHS ypPaB-
Henus (1) B mpenenax Tpyoku R < r < R+1 momydutcs
cienyrouiee Beipaxenue [3-9]:

P(R) P(R+1) N A
Iy Iy 2d
rae P(R) — ruaponnHaMidecKoe JTaBjeHHe CMECH Ha
BBIXOZIE U3 TPYOKH,
P(R+1) — ruppogHaMHUYecKoe JaBJeHHE y BXO/a
CMecH B TPYyOKy.
Ha ocHoBanum ypaBHeHuss bepHymnu naBineHue
P(R+1), p* u ckopoCTh V¥, B3aMMOCBSI3aHbI CIIENyOIIEH
3aBUCUMOCTBIO [3-9]:

1V02+C;2((R+1)2-R2)=0, )

2

. Y%
= +)+p 2L
[ToncraBum 3Hauenus gasnennss P(R+1) u3 (3) B (2):

PR 2 Mo y AN @ rivr)=0. ()
o p 2 d 2 2

U3 storo BBIPAXKCHUSA MTOJTYyHaCTCA:

2
L PPR) @ oriip)
- s)
2 1+4
d
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2

p’-P(R) —p%(2Rl +17)

Al - ©
I+—
i

[nsa onpenenenus nasnenus P(R) HykHO BRIYHCINTH
MHTErpajl OT LEHTPOOEKHOH bl B oOnactu G, u pas-
JIeNUTH Ha JUTMHY OKpYXHOCTH 27R[1-4]:

©0° - 27rdr = dF(r),

V,=+2

R R 2
FR)-F(r, ) = [ po*2m2dr = 2p0’z [ rdr = 2"’%(1@ -r)(7)
B sTux BEIpakeHusx uepes F(r) obo3HaueHa cymmap-
Has IEeHTpoOeXHasl CHIa, JEHCTBYIONIAS HA MUIUHIAPU-
YECKOUM NOBEPXHOCTH € PaJuyCOM 7 U BbICOTOW, paBHOM
e/IMHMUIIC.
Cuuras F(r,)=0, nus nasnenns P(R) nonydaercs cie-
JTyToIliee BhIpakKeHHE
F(R) pw’ (5
P(R) =" =L"_(R*—»
(R)=7 =50’ =r) ®)
[HoncrasuB 3nauenune P(R) u3 (8) B (5) u B (6), moiy-
YHM:

P* 2 R3—}"03 2
P _ | 20 0 5ri+1)
3R

vE P o)
Yo _ _ 9
2 1+£
d
3 3
p*—pa)z[R “To 4 0,52R1+17)

V0=\/§ (10)

)

W3 Beipaskenns (10), momygaercst KpuTepruaabHOE yC-
JIOBHME TIPOTEKAHUS CMECH Yepe3 TpyOku u3 obnactu G,

B 00macth G,.
g

W< ——— ,
R =n \oskri+ i)
an
o =27n,
"o
"SR (12)

-
St 0,5(2R1 +1*)

Jns BBIYMCIICHUS paauaibHOM JAIbHOCTU BTOpKE-
HUSl MHIUBUAYAITbHON TBEPIOH YacTHIBI B 00JacTh G,
HEOOXOMMO COCTaBUTh W TMPOHMHTETPUpPOBaTh audde-
pEHLUATIbHOE YPaBHCHHUE JBUKECHUS YACTHUIBI B JKHU]IKO-
ctu [2-5]

2

v, , v,
m =mo’r+ oy ——,
dt 2

(13)

TAe /M — Macca 4acTUlpl, ¢ — KOOPPHUIUEHT COMPOTHB-
JICHUA ABWIXCHUIO YaCTUIIBI B KHUJAKOCTH, ¥ — IIJIOIIAb
MUJICIICBOIO CCYCHUS YaCTHUIIbI, Vr — paguajibHas COCTaB-
JISFOIAST BEKTOPa CKOPOCTH MPOHUKHOBEHHUS YaCTHUIIBI B
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obnacte G,. B cBA3M € TeM, YTO paJuaibHas COCTaBISIO-

11asi CKOPOCTH SIBJISIETCS CIIOXKHOM QyHKIIMEH OT BpeMeH!

t,T.e. V.= V(r(t)), To O4EBHIHO CIEMYIOLIEE PABEHCTBO:
2

dv, _dv, dr _dv,, _ d(V }

dt  dr dt dr ' dr| 2

(14)
[ToncraBuB 3nauenne w3 (14) B (13), momyanm:
(v . v;
md— 5 =mw’r + oy —.
' (15)
Beenem ob6o3HaueHue:
2
V. (r) = Z(}").
2 (16)

Torga, nuddepennnansaoe ypasaenue (15), MOXKHO
NPUBECTH K CIICAYIOIIEMY BHUIY:
&= _ox . _ o’r.
dr  m (17)
[omygennoe BwpakeHne (17) mpencrapisieT OOBIK-
HOBEHHOE JIMHEWHOE HEOIHOpOIHOe TH(depeHIraIbHOe
YpaBHEHHE TIIEPBOTO TIOPSAKA OTHOCHTEIHFHO HCKOMOM
(dhyuxmmn z(r). ns ypasaenwns (17) Hy)KHO MOCTaBHUTh Tpa-
HUYHOE YCIIOBHE Ha MECTE BBIXO/Ia YACTHIIBI U3 TPYOKH AB.

IIpu r =R,

=R (18)
y2
rae % — onpenensercs 1o dpopmyie (9).
Oo0mee pemeHue aupHEepeHIUATHLHOTO yYpaBHEHUS
(17) umeet cnenyromui BUI;
mo m*w’
ox o'y (19)
[MocrosinHast nHTEerpupoBanus C onpeaensercs Imy-
TEM YIOBIIETBOPEHHS TPAHUYHOTO ycinoBus (18):

2 éox
Vo o mf_m

m

m’w’
2 Eox Epiyt (20)
I/I3 3TOro BpraH(eHI/I}I BCIIMYMHA C paCCLII/ITBIBaeTCH B
CIEYIOLIEM OPSJIKE:

21
[Moncrasus 3naueHue C u3 (21) B (19), nomyuum:
v (g 27 | L)
2(r) == Lo M a)2R+7T 620 Sle ™ -
2 (2 dox Spix o
[TomyuenHoe BeipakeHue (22) Ui paguaibHON CKO-
POCTH TIIPOHMKHOBEHHMS TBEPAOK YacTHIbl B oOnactu G,
MO3BOJISICT BBIYHUCIUTH JAbHOCTh MPOHUKHOBEHUS 4a-
CTHUIIBI BIOMb paauyca R. /[ 3Toro craBuTcst ycioBue:
npur = R—a, V=0, (23)
7€ @ — NalbHOCTh MIPOHUKHOBEHHMSI YACTHUIIBI.
[Toncrasus 3nauenus » u V u3 (23) B (22), mony4yum
ClenyIoniee TPAHCIICHIEHTHOE YPaBHEHHE JIJISl HCKOMOM
BEITUYUHBI
2 2.2 _x, _
R0y = Bos g 2| _mRoa) p mie”
2 gox sox sox SOX (24)
ITomygenHoe BeipakeHue (32) MOXKHO TPUBECTH K
0oiee KOMIAKTHOMY BUIY:

2,2
m-@

&'y

7(22)

ma’
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2
sw-a

_ (sR +s2)a)2

2 2
V20+(SR+S2)602 V;-i-(sR+s)a)2

» (25)

m
e s=—-.

o

[Ton nmefictBreM 1eHTPOOEKHON CHITBI paccMaTpHBa-
eMasi UHIWBUyaJIbHAs YaCTHIIA OOPAaTHO BO3BPAILAETCS
K TpaHulle pasaena odmacreit Gl u GZ, U CTAJIKMBAETCA C
OWIHHIPAYECKON MTOBEPXHOCTHIO, MOCIE Yero Ocaxa-
eTcs Ha JiHe obnactu G,

JJ1s BBIYMCIIEHNS CKOPOCTH CTOJNIKHOBEHUS YaCTHIIBI
C IMIIMHAPUIECKOH MMOBEPXHOCTHI0, HEOOXOAMMO COCTa-
BUTH MuddepeHInanpbHOe ypaBHEHHEe 00paTHOTO Tiepe-
MEIIEHNS YaCTUIIBI U TIOCTABUTh COOTBETCTBYIOIIEE ITO-
My TIPOIIeCCy TPaHUYHOE YCIIOBHE.

OHH UMEIOT CIIEAYIOTNE BHIBL:

(26)

() .y V;

M| 2 |7 TP 27)
VV —
7 r=R-a - O (28)

[MocraBnennas kpaeBas 3amaqa (27), (28) pemaercs
BBIIIIC M3JIOKCHHBIM CIIOCOOOM M HMMEET CICIyFOIIN

BHUI:
2

_l r—R+a
é =(—sa)2(R—a)—sza)2)e S )+sa)2r—sza)2, (29)

v, (1) = \/5\/(— sw’ (R - a)+ s‘a? )e%“_ma) +so'r-s*w’. (30)

[t CKOPOCTH CTONKHOBEHUS YaCTHUIIBI C IIIUHIpHYE-
CKOM TIOBEPXHOCTBIO TONy4aeTcs cheayromas hopMymna:

v,

r

= «/E\/(—salz (R-a)+s’a’ )ei; +so’R-s’w*.(31)

Jlerko nOKa3bIBa€TCS TO, YTO PagualibHOE COCTABIIS-
omee yCKOPCHUA YaCTUIbl BBIYUCIACTCA IO IMOJTYYCH-
HO¥t popmyie (29):

d Vrz —l(r—R+a)
w=—r = =(sa)2(R—a)—sa)2)es +sa’. (32)

Cwia, ¢ KOTOpOl YacThIla CTAIKUBACTCS C IVITUHJIPHYC-
CKO IOBEPXHOCTBIO, BEIMUCIISIETCSI TIO CIeyoIei hopmyie:

¥

F.(R)=mw,(R)=m (af(R—a)—sa)z)e%+sa)2 - (33)

NMmynbe, KOTOpBIN Nepenaércss OT 4acTULBl K IO-
BEPXHOCTH, BBIYUCIIIETCS 110 CleAyIomel gpopMye:

K,(R): mV, (R)= \/Em\/(—sa)z(R - a)+ s’@’ )eT +s@O’R-s"0’. (34)
st paccMarpuBaeMoro npuMepa ¢ BXOAHBIMU Iapa-

metpamu (26) Benmuuunsl F(R) n K (R) uMeroT crnenyo-
11 YUCIIOBbIE 3HAUEHUS:

F,(R)=0,018:10" H; K,(R)=0,96-10° Kr-M; V,(R) =827/

PesysibTarnl HCC1€10BaAHUI
B pesynbrate mpoBEIEHHOIO MEXaHHMKO-MareMaThye-
ckoro mopemupoBanus (1)—(34) mpouecca neHTpoOeKHO-
IO croco0a cenapaluy Maciia ¢ TBEpAbIMU BKITFOYCHUSIMH
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TIOJTyYeHa CIIEAYOIast COBOKYITHOCTh PacYeTHBIX (pOpMyI:

(opmyna ISl BRIYUCIEHUS CKOPOCTH BBIOpOCa TBEp-
JTOW YaCTHIIBI U3 MacJIOPOBOHOM TpyOKu AB 13 obnactu
G, B obnacts G,

N ) R3—r03 )
p - pw T+0,5(2Rz+1)

i)
d

(hopmyna [Tt BEIYHCICHHS KPUTHYECKOM YaCTOTHI Bpa-
n<—

IICHUS IEHKH:
1Y
2z R3 -7 3

2
T 0.52RI+1%),

=2 (35)

(36)

YpPaBHEHUE NJIs1 BBIUUCIEHUS @ — JAIbHOCTH MPOHUK-
HOBEHUSI WHIUBUAYAJILHON TBEPJON YaCTHUIBI B 00JIaCTH

e—% 3 (sR + S2)0)2 sw'a
= - P

2 2
V70+(SR+S2)(U2 V70+(SR+S)0)2

G37)

dopMyna I BBIYUCICHHUS CKOPOCTH W YCKOPCHHUS
CTOJIKHOBEHUSI TBEP/I0H YaCTHIIBI O TOBEPXHOCTH pa3jiea
obnacreit G, u G

1
——(r—R+a)
v, (r):ﬁ\/(—swz(R—a)+s2w2)e s +sw’'r-s'w’, (38)
(dhopMyiTa BEIYUCIICHUSI CHJIBI CTOJKHOBCHHS TBEPION
YaCTHIIBI O TIOBEPXHOCTH paszena obnacredt G, u G,

F(R)=m| (@ (R-a)-s0") * +507

7

. (39)

UMITYJIBC, KOTOPBIA IIepeaaeTcs OT TBEPAOH YaCTHIIBI K
TIOBEPXHOCTH pasfena obnacredi G, u G,

K,(R)=\/§m\/(—sa)z(R—a)+sza)2)e_g+sa)2R—s2w2 , (40)

Fﬂeszﬂanzﬂ’ (41)
Sox 27

TJe m — Macca TBEpAOH yacTuipl, R — paguyc IWEHKu a
NPOHUKHOBEHUS] MHAMBUAYaJIbHONH TBEPAOM YacTULBI B
obnactu G,, ¢ — KO3OUIUMEHT MHAPABINYECKOTO COMPO-
THUBJICHHUS JBIDKCHUsI Macia B TpyOke, ) — IUIOMaIb MH-
JIETICBOTO CEYEHMS TIPH OOTEKaHMH YacTUIIBI, 71 —4acToTa
BpallleHUs B TPYyOKe.

[TonydyeHHast COBOKYIHOCTb pacyeTHBIX (opmyin
(35)—~(40), mo3BONSAET BBHIYHCIATH KHHEMATHUECKHE U
JUHAMHUYECKUE XapaKTePUCTUKU M3BIEKAEMOM TBEpIOU
YaCTULBI U TEM CaMbIM IOIOMPATh YaCTOTY BpAalleHHUS
HIEHKU C TEM PacueToM, YTOOBI TBEP/bIC BKIIOUCHHS HE
MPOABUTAINCH K MacJIOCTOYHOMY OTBEPCTHIO M CO3JaH-
HOW BpalleHHEM LEHTPOOEKHOW CHJIOW YacTHLBI HPO-
JIBUTAIIUCH K MIIaMOCOOPHOMY MeCTy. DTHM OyaeT o0e-
CIeYCHA BBICOKOKAUECTBEHHAs! LIEHTPOOEKHAsT OYMCTKA
Macia OT TBEpPAbIX BKIIOYCHHUH.
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BoruncaurteabHbIe YKCIEPUMEHTHI M 00CYyK/IeHHE
MOJIyYeHHBIX Pe3ybTaToOB

[Nomyuennsle pacuernbie hopmynsl (35)—(41) peanu-
30BaHbl HAa OBM 10 cnenyromeil mociaenoBaTebHOCTH:

BxomHpIM mapaMerpaM, comepikaimumcsi B GopMynax
(35)—(41), nprCBOCHBI CIEAYIOIINE YUCIOBEIC 3HAYCHUS,
xapaxrepusle 111 KAMA3a u 31JI-130.
R=1=0,05m; 1, =0;

t = -10° : = Ke . =1 K7 .
0" =45-10°Tla; p=900 /w o3 P, =180/
A=0,03; n=024-10"m; £=035, y=2m..

[MoscTaBUB TpUBEICHHBIC YHCIIOBBIC 3HAYCHUS BXOI-
HBIX [TAPaMEeTPOB B HEPABEHCTBO (36), MOTyunMm:

45. 107
n< 900
6,28/ 0,052

o 0,5(0,01%0,005+0,05°)

00
n,, <523300/ .

Pesynbrar BhIYMCIIEHMS MO3BOJISET CAENATH CIEYIO-
M€ BaXKHbIE 3aKJIIOUYEHUS: TIPH BBILIETIPUBEACHHBIX 3HA-
YEeHUSIX BXOJHBIX MTApaMeTpOB YCTPOHCTBA 1S obecreye-
HUS cenapalyy Macila 4acToTa BpallleHus eWKH T0JHKHA

GBITH CTPOTO 71, = 52’330%e7<'

Ilpu gacrote BpaiieHus 7 > n, B yCTPOHCTBE NPOUC-
XOAWUT OOpaTHBIN TUIPABINYECKHUHA TPOIIECC, T.€. MAcyIo U3
obnactu G, mepeTekaer B 00nacth G, uepes Tpyoku AB.

ITo momy4eHHBIM pacueTHBIM (GopMyaaM BBHITIOTHEHBI
KOMITBIOTEPHBIE PacueThl IPH BBIICHPUBEACHHBIX YHCIIO-
BBIX 3HAYEHMSX BXOMHBIX MapaMeTpoB. YacToTa Bparie-
HUSI KU BapHPOBaJIach B Ipesieliax 40 < n < 5200,

Ha puc. 3 mpencraBinen rpaguk 3aBHCHMOCTHI &ko-
pocTu BBIOpOCa TBEPAOH YacTUIBI W3 MAacCIONPOBOAHON
TpyOKH OT YacTOTHI BparieHus 7 (00/c) ycTpoicTBa.

~ 52,33,

10 e

40 42 44 46 48 50 52 34

Puc. 3. I papux 3asucumocmu ckopocmu 8b16poca meep-
001l yacmuysl U3 MacionposoOHoOU MpyoKU Om Yacmomsl
8palyeHuss ycmpoucmed
Fig. 3. The graph of the dependence of the velocity of the solid parti-
cles ejection from the oil pipe on the frequency of the device rotation
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Kak noxaspiBaeT puc. 3, 1o Mepe yBeITHMYEeHHs YaCTOTHI
1 CKOPOCTB BBIOPOCA PE3KO YMEHBIIACTCS. DTO YMEHBbIIIe-
HHE CBS3aHO C TEM, YTO IIEHTPOOEIKHASI CHJIa TOPMO3UT
CKOPOCTB TEYECHHS Macliia B TpyOKe M 320HO TOPMO3UTCS
BEIOPOC YaCTHUI] U3 TPYOKH.

Ha puc. 4 npencrasieH rpadyk 3aBUCUMOCTH JTHHBI
a (MM) paHalIbHOTO MPOHUKHOBEHHUS YaCTHIIBI K IIEHTPY

0 OT 4acTOTHI 7.
4,5 -

3.3 4

a, A
ok
L~

40 42 44 46 A8 30 52 54

Puc. 4. I'paghux 3a6ucumocmu 0arbHOCMU PAOUATLHO20 NPO-
HUKHOBEHUsL K YeHMpPY Meepooll Hacmuybl 8 Macie om yacmo-
Myl 8pAUeHUs YCIMPOTICEA
Fig. 4. The graph of the dependence of the radial penetration range

to the center of a solid particle in oil on the frequency of the device
rotation

U3 puc. 4 BUIHO, YTO AaKe IPH IIMPOKOM THANa30HE
W3MEHEHHUS YacTOThl BPAILCHUS 71 MAKCUMAJIbHOE 3Haue-
HHUE BEJIMYMHBI @ HE IPEBOCXOINT 4 MM.

Ha puc. 5 n 6 npencrasinens! rpa@ky aHATOTUIHBIX
3aBUCHMOCTEN IJIsl CKOPOCTH V(M/C) M YCKOpEHUSI YacTH-
LBl ® B MOMEHT €€ CTOJIKHOBEHUSI C LIMIIMHAPUUCCKON T10-
BEPXHOCTBIO pasziena obnacreit G, u G,.

Puc. 5. [pagdpux 3a6ucumocmu cKopocmu CIMoIKHOBEHUs
meepooll vacmuyvl ¢ YUTUHOPUYECKOL NOBEPXHOCTIO pa30ena

obnacmeinG, n G, om wacmomol 6pawenus ycmpouicmea
Fig. 5. Graph of the dependence of the speed of collision of a solid particle on a

oyvlindrical interface between regions and on the frequency of the device rotation
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Puc. 6. [padpux 3a8ucumocmu yckopeHus CmoaKHOBeHUs. meep-
001l vacmuysl ¢ YUIUHOPULECKOU NOBEPXHOCIBIO OM YACMOMbL
8pauyeHUs yCmpoucmea
Fig. 6. The graph of the dependence of the acceleration of the colli-

sion of a solid particle on a cylindrical surface on the frequency of
the device rotation

PesynpTarel npeacTaBIeHHBIX BBIYMCIUTENBHBIX JKC-
MIEPUMEHTOB MOKA3bIBAIOT: YTO B IIMPOKOM JTHANa30HE Ba-
puanuy yactotTel BpameHusa 40 <n <52 yckopeHue 4acTH-
bl pe3ko yBenuuusaerced B rpegenax 150 <w <1900 u
MIPHKUMAETCS K IIMITHHIPUIECKON TTOBEPXHOCTH.
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Breramcnurensusie Texaonornn. 2018. T. 23, N 1. C. 73-84.
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3akinoueHne

MexaHHKO-MaTeMaTHYeCKUMH METOIaMH CMOJAEIUPO-
BaH MpOIecC HEHTPOOESKHOM cenapanuy TBEPAbIX BKIIO-
YeHHId B Macyie IBUrarTesisi BHyTPEHHETO CTOPaHHs TOPHBIX
MaIlIvH.

CocraBlieHHBIE MaTEMaTUUECKIE MOJICIIH TIPEACTABIIS-
10T KpaeBble 3a7a4u isl TuddepeHInanbHbIX YpaBHEHHH
TEYCHHUS] HEC)KUMAEMOH KHUIKOCTH B LIMIUHIPHYECKON
TpyOke W muddepeHuInanbHbIX YpaBHEHUH ABMKEHHS
MEJIKUX TBEPHBIX TEJ B KHUIKOCTU. B cocTaBneHHBIX TU}-
(epeHIIaIbHBIX YPaBHEHHUSAX TOMHMO HWHEPLIHMOHHBIX
CHJI YUTEHBI KaK IEHTPOOEKHBIC CHUIIbI, TaK M CHJIBI CO-
MPOTHUBJICHUS! JBHKEHHIO KUAKOCTH B TPYOKE M CHJIBI CO-
MPOTHUBJICHUSI ABHKEHHIO TBEPOTO TENa B KHUIKOCTH.

B pesynerare pemieHus! MOCTaBJICHHBIX KPAeBBIX 3a-
Ja4, MOJIETHMPYIOIIMX MpPOLECC Cenapalyy, MONy4YeHbI
pacueTHbIe POpMYIIBL:

-IUIsl BBIYMCIICHUSI CKOPOCTH TIEPETeKaHMsI Macia OT
Hacoca B MOJIOCTB;

-[TO3BOJISIFOIIE BHICOKOKaYECTBEHHO OYMCTHTH MAcjo
OT TBEPABIX BKIIIOUCHHIA;

-JUIsl BBIYMCIICHUS CHIIBI yapa U UMIYJbCa, KOTOpbIe
HAHOCHUT OTJEJIMBLIAsl OT Macia TBepaas YacTHLA Ha repe-
TOpaKUBAIOIICH MOBEPXHOCTH YCTPOHUCTBA.

B nepeuncieHHBIX pacueTHBIX (OpMyNax B KauecTBe
BXOJHBIX MApaMeTpPOB CONEpKarcsi Bce rabapuUTHBIE pas-
MepBI JJIEMEHTOB YCTPONCTBA M YacTOTa €ro BpalleHus. B
CBSI3HM C 3THM IOJyYCHHBIE PE3YJIBTaThl MO3BOJISIOT OCY-
HIECTBHUTH MOAOOP radapuTOB YCTPOIMCTBA U YaCTOTY Bpa-
HIeHHs, 00ECIIeUMBAIOLINE BHICOKOKAUECTBEHHYIO OYHCT-
Ky Macia OT TBEPAbIX BKIIOUCHHUH.
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Introduction. It is known that advanced modern statisti-
cal filters cannot hold all small solid inclusions in oil due to
their negligible size.

At the current level of mechanical engineering, the cen-
trifugal method of separating oil from solid inclusions is the
most effective and promising way of high-quality oil refin-

ing. With this separation method, the centrifugal force acting

on each solid particle of the mixture stops it on its way to the
oil intake hole, and then transfers this particle to the sludge-
collecting place.

An analysis of the literature on the problem of separation

of oil with solid inclusions shows that the theoretical provi-

sions of the centrifugal separation process have not yet been

developed, and there are no design formulas that allow the
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selection of the overall dimensions of rotating elements and
the frequency of rotation of these elements providing high-
quality oil separation. The scientific developments of this ar-
ticle fill this gap in the field of application of the centrifugal
separation method.

The purpose of the research is to develop a mechanical-
mathematical model of the centrifugal process for cleaning
small solid impurities from the connecting rod journals of the
crankshaft of an internal combustion engine of mining ma-
chines.

Research Methodology. To develop a mechanical and
mathematical model, the process of centrifugal sepa-
ration of solid inclusions in oil of an internal combus-
tion engine of mining machines was simulated based on

T.11. Ne341), 2019 T



boundary value problems for the differential equations
of incompressible fluid flow in a cylindrical tube and the
differential equations of motion of small solids in a fluid.
In the compiled differential equations, in addition to the
inertial forces, both centrifugal forces and the forces of
resistance to the movement of the liquid in the tube and
the forces of resistance to the movement of the solid in
the liquid are taken into account.

As input parameters, the obtained mechanical-mathemat-
ical model contains all the overall dimensions of the device
elements and its rotation frequency.

Research results. The resulting set of calculation formu-
las makes it possible to calculate the kinematic and dynamic
characteristics of the entrained solid particle and thereby se-
lect the neck rotation frequency so that solid inclusions do
not advance to the oil drain hole, and particles created by the
centrifugal force move to the sludge-collecting place. This
will ensure high-quality centrifugal cleaning of oil from solid
inclusions.

The results of the obtained calculation formulas were im-
plemented on a computer. The following important conclu-
sions were obtained: at the above values of the input param-
eters of the device to ensure oil separation, the neck rotation
speed should be At a rotation speed in the device, a reverse
hydraulic process occurs, i.e. the oil flows from the area to
the area through the tubes.

According to the obtained calculation formulas, com-
puter calculations were performed with the above numerical
values of the input parameters. The frequency of rotation of
the neck varied within.

As the frequency increases, the ejection rate decreases
sharply. This decrease is due to the fact that the centrifugal
force slows down the flow rate of oil in the tube and at the
same time, the ejection of particles from the tube is inhibited.

The results of the presented computational experiments
show that in a wide range of variation of the rotation fre-
quency, the particle acceleration sharply increases within and
is pressed against a cylindrical surface.

Conclusion:

1. A mechanical-mathematical model of the process of
centrifugal separation of solid inclusions in the oil of an in-
ternal combustion engine of mining machines has been de-
veloped. In the compiled differential equations, in addition
to the inertial forces, both centrifugal forces and the forces of
resistance to the movement of the liquid in the tube and the
forces of resistance to the movement of the solid in the liquid
are taken into account.

2. As aresult of solving the boundary value problems that
simulate the process of oil separation in the engine, calcula-
tion formulas are obtained for calculating the flow velocity
and the rotational speed of the sleeve.

3. The listed calculation formulas as input parameters
contain all the overall dimensions of the elements of the
device and its rotation frequency. In this regard, the results
obtained allow the selection of the dimensions of the device
and the rotational speed of the sleeve, providing high-quality
cleaning of oil from solid inclusions.

Keywords: mining machines, internal combustion en-
gine, oil separation, mathematical model of motion, calcula-
tion formulas.
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POJIb RYJBTYPbBI B OBJIACTHI

YCTONYNMBOI'O PA3BUTHS B TOPAX

THE ROLE OF CULTURE IN TRANSFORMATION TOWARDS
SUSTAINABLE DEVELOPMENT IN MOUNTAINS

Kynomypa ymeepiwcoaemcs ¢ cepoue napooa u cozoaem cmpemieHue K CHpoumenbcmey.
Kynomypa eocnpunumaem 6ce ompoimus u yay4uieHus Hcu3nu,

uo00 OHa JHCUBEM 80 6CEM MBICIAULEM U COZHAMEILHOM.

Kynemypa 3auwuwiaem ucmopuueckoe 00CmounHcmeo Hapooa.

H. PEPUX

OBPALUEHUE K YUTATENAM
PAMA3AHA TAIXKUMYPAOOBUYA
ABYJNATUMNOBA

YBa:kaeMble KOJJIETH H YATATEIN!

CoBMecTHasl MHHIMATHBa KypHaNoB «Mountain Research and Developmenty
U «YCTOMYMBOE Pa3BUTUE TOPHBIX TEPPUTOPUI» BBIITYCKAa HOMEPA, OCBAIICHHOIO
POJIM KyJBTYPBI B Pa3BUTHH TOPHBIX PAHOHOB, SIBJIIETCS BayKHBIM BKJIaZOM B H3yue-
HHE TOP ¥ TOPHBIX LUBHIM3ALIUH.

Topel B MHUpe — UCTOUHHMK pa3HOOOpa3us Cpeibl OOWTAaHUsS JIIONEH, KyJIBTYpBbI,
S3BIKOB, TPAJULUH, MHCTUTYLIMOHAJIBHBIX MPAKTHK B3aUMOICWUCTBUS C MPHUPONON
Y TIPUPOJOIONIE30BaHHEM. Pe3ynbTaThl MHOTOBEKOBOTO B3aMMOJCHCTBUS TOPLEB U
NPUPOABI 3aKPEIJICHBI B KYJABTYPHBIX JaHAMAadTax, B TPAAULMAX U YKIAAE KU3HU
Pa3HbIX CTpaH M HApOAOB — CO CBOEH crieluuKanuei 1 caMOOBITHBIM OIBITOM CO-
[UATLHOTO OBITHSL.

B coBpeMeHHBIX YCTIOBHSX TOpBI, TOPIIBI — TOPHOE HAcEJIeHNEe MUpa — UCIIBITHIBAIOT
MOIIHBIH TIpecc TO0aIN3aI|H, YTO BEJIET K pa3pyILeHHIIO PUBBIYHBIX YKJIa/I0B U CH-
cTeM )u3Heo0ecredeHrs. BRI30BOB TOPHBIM TEPPUTOPHSIM U COOOIIIECTBAM Ype3BbIYaii-
HO MHOTO, 1 OHU HE MOT'yT CAMOCTOSTENILHO OTBEYaTh Ha BCE 3TH BbI30BBI, XOT MHOTHE
TOpHBIE COOOIIECTBA HAXOIST MOPOH YAMBUTEIBHO 3(()EKTUBHBIE MEXaHM3MBI aJaITa-
MU CBOCH CIEIM(PUKH HBIHEIITHUM PEaIsiM, B 3TOM OOJbIIIast 3aCITyra THOKIX UHCTH-
TYLIMOHAJIBHBIX CTPYKTYP U TPAIULIMOHHBIX KyJIBTYPHBIX KOJOB TOPCKUX HApOIOB.

B ropHbIX TeppUTOpHSX OTpaHUYEHBI BOSMOKHOCTH PHIHOYHON SKOHOMUKH, U €€
0AHOOOKOE TOCIOACTBO HAHOCUT yLIEpO TPaAMLMsIM B3aUMOIECHUCTBHUS C IPUPOLOH,
NPUPOIONONIB30BaHKEM. [OpIIbl Pa3HbIX CTpaH M PETHOHOB MCTOPHYECKH HAKOIMIN
CBOM COLIMOKYJIBTYPHBII OMBIT U, CJIEI0BAaTEIbHO, BXKHO W3YYUTh BOZMOXKHOCTH CO-
OTHOLIECHHSI OTAENIBHOI0, CAMOOBITHOTO M OOLIEr0, yHUBEPCATIBHOTO JUISl TOPHBIX TEP-
pUTOpHiA, YTOOBI 00ECIIEUUTh X YCTOWYMBOE pa3BuTHE. B cBsi3u ¢ aTuM B Jlarectane
NPUHSUTN CHEUUAIBHYIO MPOTPaMMy Pa3BUTHUS TOPHBIX TEPPUTOPUI U paspadoTanu
MPOEKT 3aKOHA O TOpPHBIX TeppuTopusix. B Hactosmee Bpemss MunkaBkas Poccuu,
WHCTUTYT 3aKOHOAATENHCTBA U CPABHUTEIIBHOTO MTpaBoBeieHUs Tipu [IpaBuTenbCTBE
Poccuiickoit ®eneparmu u Unctutyt reorpadun PAH rotosst coBmectHo ¢ [lapna-
MeHTckor AccamOieeit CHI™ coOTBETCTBYFOIIHMIA MOJICTIBHBIN 3aKOH.

Crenyer oAYepKHyTh, YTO €le YETBEPTh BEKa TOMY Ha3aj B JOKJIAJE O B3au-
MOJICIICTBUM KYJIBTYPbl U pa3BUTHS, NOATOTOBICHHOM BceMupHON KoMHCCHER 1O
kyneType u pazsutaio FOHECKO, oTMedeHa BaXHOCTB y4ueTa KyJIbTypHON KOMIIO-
HEHTHI B Pa3BUTHU TOPHBIX TEPPUTOPHI u coodiiecTB. B ropHbx permonax Poc-
cHH, cocTaBisonmx 6omee 50% TeppuTopuu CTpaHbl, U B 4aCTHOCTH, Ha CeBepHOM
KaBkase, HCTOPUKO-KYJIBTYpHBIE MPOLECCH ITyOOKO YKOPEHWINCHh B KYJABTYPHBIX
JaHAmadTax ¥ OTPAKAKOTCs B MUPOBO33PEHHUH TOPLEB U B UX MPAKTHKE MPUPOAO-
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MoJIb30BaHMA. Pemaromas pons KylnbTyphl TOKa3aHa U B
MpoIiecce pealn3aliil TOCYJapCTBEHHBIX IMPOEKTOB I10
YCTOMYMBOMY Pa3BUTHUIO TOPHBIX TEPPUTOPHIA. DTOT OIIBIT
Haiesn cBoe orpaxkenue B ['yHuOckoii nexknapanuu «lop-
Hble pernoHsl CeBepHoro KaBkaza. Passutue uepes uH-
Terpanuio KyJabTypbl, SJKOHOMUKH M 3KOJIOTHNY, KOTOPYIO
npunsuid B 2014 rogy. DT uien ObUIM MOIJIEPXKAHBI U
Ha MexayHaponHoM Qopyme «Cemoii Kacrmit»y (2016 ).
[pesunent Poccun B.B. [lytun momnepkan HeoOXomu-
MOCTh pa3paboTKH 3aKOHa M KOMILIEKCa Mep MO YCTOM-
YHBOMY Pa3BHUTHIO TOPHBIX TEPPUTOPHI, HO Ha TPAKTH-
ke IIpaButenbcTBo Poccuiickoli denepanuu U peruoHsl
MaJIO YTO B 3TOM HAIPAaBJICHUH AEIAIOT, KPOME, MOXKET
onITH, CeBepHOM Ocetnn u PecrryOmikn Anrai.

B HacTosieM BBIYCKE JKypHalla 3aTparuBaroTCs ak-
TyalbHbIE BOIPOCH! KyNBTYphI paBa M TPajuLHA B3au-
MOZIEHCTBHS YEIOBEKA U IIPUPOJIBI B TOPaX, ONMCHIBAIOTCS
cnenrdurka ¥ 3THOKYJIBETYpHBIE (DOPMBI, MOAEIN TOPHOTO

MIPUPOIOIONB30BaHNS B OTHEIBHBIX KyIbTypHO-ITHHYE-
CKHX apeanax, OCBELIaeTCs pOjb KYJIBTYPHBIX TPaAWULMH
U MHCTUTYTOB B MOAAEPKaHUH JKU3HU U PEryIHPOBAHUH
B3aMMOOTHOLICHUM MEXIY KyJIbTYpHBIMU JaHAmadTaMu
U COBPEMEHHOM JIESTENbHOCTBIO YENIOBEKa, OIUEePKHUBa-
eTcsi HeOOXOIUMOCTh OXpaHbl MAaMATHUKOB KYJIBTYPHOTO
HacJeaus: B TOpPax, COXPaHEHUS] M Pa3BUTHS TOPHBIX CO-
OOILECTB U KYJIBTYPHBIX JIaHAMIA(PTOB.

VBepeH, 4TO MONy4eHHBIE pe3ylbTaTl OyayT Crio-
cOOCTBOBATH Jy4YIIEMY MOHUMAHHIO KYJIBTYPHBIX KOJOB
U IIEHHOCTHBIX OCHOB COXPaHEHHS OIBITa Pa3BUTHS
TOPHBIX [UBHIU3AIMN, HAKOIUICHHBIX BEKaMH, U Tpa-
Ui obecrieueHus Ha ero (pyHIaMeHTe yCTOHYMBOTO,
[IOCTYNATEIbHOTO Pa3BUTHUA TOPHBIX TEPPUTOPHNA M 3a-
JeWCTBOBAaHHBIX C HUMH NPHUPOAHBIX U XO35HCTBEHHBIX
KOMILJIEKCOB.

B koHeYHOM cueTe B IEHTPE YKa3aHHbBIX MEP JOJIKHBI
HaXOOUTHCSI YEIOBEK U KyJIBTYypHAs CPeia €ro OOMTaHMS.

APPEAL OF RAMAZAN G. ABDULATIPOV TO THE READERS

Dear colleagues and readers!

A joint initiative of the magazines Mountain Research and De-
velopment and Sustainable Development of Mountain Territories
on the issue of a publication on the role of culture in the develop-
ment of mountain regions is an important contribution to the study
of mountains and mountain civilizations. Mountains in the world
are the source of the diversity of the human environment, culture,
languages, traditions, institutional practices of interaction with na-
ture and nature management. The results of the centuries-old inter-
action of mountaineers and nature are fixed in cultural landscapes,
traditions and lifestyles of different countries and peoples - with
their own specifications and original experience of social life.

In modern conditions of the mountains, mountaineers - the
mountain population of the world is experiencing a powerful
press of globalization, the destruction of the usual ways and
systems of life support. There are extremely many challenges
to mountainous territories and communities, and they can-
not independently answer all these challenges, although many
mountainous communities sometimes find surprisingly effec-
tive mechanisms for adapting their specifics to current realities,
which is largely due to the flexible institutional structures and
traditional cultural codes of mountainous peoples.

In the mountainous areas, the possibilities of a market econ-
omy are limited and its one-sided domination is detrimental to
the traditions of interaction with nature and nature management.
Highlanders of different countries and regions have historically
accumulated their sociocultural experience and, therefore, it is
important to study the possibilities of correlation of a separate,
distinctive and general, universal for mountain territories in order
to ensure their sustainable development. In this regard, Dagestan
adopted a special program for the development of mountain ter-
ritories and developed a draft law on mountain territories. Cur-
rently, the Minkavkaz of Russia, the Institute of Legislation and
Comparative Law of the Government of the Russian Federation,
the Institute of Geography of the Russian Academy of Sciences
are being prepared together with the Parliamentary Assembly of
the CIS the corresponding model law. It should be emphasized
that a quarter of a century ago, the report on the interaction of
culture and development, prepared by the World Commission
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on Culture and Development of UNESCO, noted the impor-
tance of integrating the cultural component in the development
of mountainous territories and communities. In the mountainous
regions of Russia, which make up more than 50% of the coun-
try's territory, and in particular, in the North Caucasus, historical
and cultural processes are deeply rooted in cultural landscapes
and are reflected in the mountaineers' worldview and in their en-
vironmental management practices. The decisive role of culture
has been proven in the process of implementing state projects for
the sustainable development of mountain territories. This expe-
rience was reflected in the Gunib declaration “Mountain regions
of the North Caucasus. Development through the integration of
culture, economics and ecology”, which we adopted in 2014.
These ideas were supported at the international forum "Grizzly
Caspian" (2016). President of Russian Federation V.V.Putin sup-
ported the necessity of haw elaboration concerning measures on
the sustainable development of the mountain territories but in
practice the Government of RF and regions aren't involved these
activities expert the Republic of North Ossetia-Alania and the
Republic of Altai.

The content of this issue of the journal touches on topical
issues of the culture of law and traditions of interaction between
man and nature in the mountains, describes the specifics and
ethno-cultural forms, models of mountain nature management
in individual cultural and ethnic areas, the role of cultural tradi-
tions and institutions in maintaining life and regulating the re-
lationship between cultural landscapes is highlighted and mod-
ern human activities, emphasizes the need to protect cultural
heritage in the mountains, preservation and development ornyh
communities and cultural landscapes.

I am sure that the results obtained will contribute to a better
understanding of cultural codes and value foundations of pre-
serving the experience of the development of mountain civiliza-
tions accumulated over the centuries, and the traditions of ensur-
ing on its foundation the sustainable, progressive development
of mountain territories and the natural and economic complexes
involved with them. Ultimately, at the center of these measures
should be a person and the cultural environment.
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POJIb POPMAIJIbHbIX

N HE®OOPMAIBbHbIX UHCTUTYTOB

B PA3BUTUN TPAONLUUOHHOIO
NMPUPOOOMNOJIb3OBAHUA B TOPHO-
TAEXXHOW 30HE CUBUPU

(Ha npumepe aBeHKOB 3abanKanbCKOro Kpasl) | runsdatosa B.U.

Beenenne

OpnHO¥ U3 CIIOXHENUIIINX KOMIUIEKCHBIX TIPo0IIeM, TpeOyIOINX PenIeHus IpH pe-
aIM3alMK rocyJapCTBEHHOM HallMOHAIBHOM NOIUTHKY Pocculickoi @enepanny, sB-
JSIeTCsl YIYYIIeHNnE COIHaIbHO-IKOHOMHYECKOTO TOJIOKEHHUSI KOPEHHBIX MaJIOdHC-
neHHbIx HapoaoB Cesepa, Cubupu u Jlansaero Bocroka (nanee — KMHC), coznanue
YCIIOBHH AJIS1 HETIPEPHIBHOTO BO BPEMEHHU BOCIIPOM3BOZACTBA MX AEMOTPadUIeckoro
(cOepesxeHre HapoOAa) M ATHOKYIABTYPHOTO (COXpaHEHHE 3THHYECKOTO CBOS0Opasys)
MMOTEeHNHANIOB. B mocTcoBeTckuii nepros chopMUpOBAIICS P HEOIarOMPHUSITHBIX
TEHICHIIMI B pa3In4HbIX cepax usHenaesrenbuocty oonpmuacTea KMHC [1-3].
Xponmdeckas 0e3paboTrIa, XapakTepHas Ui MECT KOMIIAKTHOTO TIPOXKHUBAHUS, 3a-
TSHYBIIUNCS COLUAIBHO-3KOHOMUUYECKU M WHCTUTYLMOHAJIBHBIA KPU3UC TPaiu-
[UOHHBIX OTpAaclieil 3aHATOCTH Ha ()OHE OECHpEeleIEHTHO BBHICOKOW HAarpy3kd Ha
Oropecypchl, YXyAllleHne KadeCcTBa OKPYKAOIIEeH MPUPOJHOIN CPeabl B pe3yinbTare
MIPOMBIIIJICHHOTO OCBOSHHUS TEPPUTOPHH TIOBIIEKIN 32 COOOW KapJWHAIbHbIC U3Me-
HEHHS B )KM3HU KOPEHHOTO HACEJIEHUs, aKTyaIn3upysl MpodieMy oMcKa Hanbolee
3¢ GEKTUBHBIX CTPATETHH Pa3BUTHSL.

B3anMOoCBsI3b SKOHOMHYECKHUX, COLUAIBHBIX, SKOJIOTHIECKUX BHI30BOB U yTPO3,
crosmux rieper KMHC, oOycmaBnmBaeT oco3Hanue HEOOXOAUMOCTH aKTHBHBIX JeH-
CTBHI TI0 X HEHTpaANN3aIliy Ha MIPUHIUIIAX yCTOWIHBOTO pa3BUTHA [4].

Iennio pazsutuss KMHC B KOHTEKCTE MaTbHEUIIETO MPOMEBIIIICHHOTO OCBOE-
Hus Cesepa Poccuiickoii dexepaniyl mpoBO3IANIAETCS TOBBIIIEHIE O1aromoTy s
KOPEHHOTO HACeJIeHHs, 00s3aTebHBIM YCIOBHEM KOTOPOTO SIBIISIETCS COXpaHEHUE
TPaIUIIMOHHOTO 00pa3a KU3HU M CaMOOBITHON KyJNBTYphl P MHUHUMAJIBHOM He-
TaTUBHOM BO3/IECHCTBUYM HA IPUPOIHYIO CPEIy UX OOUTaHWSL.

B «KoHrenmmn ycToidIrBOIO pa3BHUTHS KOPEHHBIX MaJO4YHCIeHHBIX HapomoB Ce-
Bepa, Cubupu u JlanbHero Boctoka PD» ormedaercs, 9T0 yCTOHYHBOCTH MOXKET OBITh
JIOCTHTHYTA «. . .HA OCHOBE IeJIEBOM TIOIJIEPYKKH TOCYIAPCTBA U MOOHITU3AIMH BHYTPEH-
HHX PECYPCOB CaMHX HAPOIOB B MHTEPECAX HBIHEIIHETO U OYIyIIHX MOKOICHHID.

B Konrermpin 0co60oe BHUMaHKE aKIIEHTHPYETCSI Ha CIIETYFONHX HAaPaBJICHUSIX
COXpaHeHHe MCKOHHOM Cpeibl OOWTaHWS M TPAJUIMOHHOTO MPHPOAOTIONH30BAHNS,
pa3BUTHE U MOJIEPHU3AIMS TPATUIIMOHHOW XO3IWCTBEHHON JI€ATEILHOCTH, MOBBI-
menne kadectsa xu3Hn KMHC. Apropsr KoHmemnum paccMaTprBaroT SKOHOMH-
YEeCKYIO U COLMAIIFHYIO cOoCTaBisronie ycroiunsoro pazsutna KMHC B kauectse
JOMHUHHpYIOMKX. Pa3zpabarsiBaeMblil B HacTodmiee BpeMs (enepaibHbIA 3aKOH 00
STHOJIOTHYECKOHN 3KCIEePTH3€ MPU3BaH YaCTUYHO KOMIIEHCHPOBATh HEJOOIEHKY Ha
3aKOHOAATEIBHOM YPOBHE 3KOJOIMYECKOM COCTaBISIIOIIECH YCTOMYHMBOIO Pa3BUTHSA
KOPEHHBIX HAapOAOB, MPHOOPETAOIIEeH 0c000€e 3HAUeHHE B CBS3H C PACHIMPEHHUEM
reorpaduy 1 MacITabOB OCBOCHUS IIPUPOHBIX PECYPCOB C YUETOM JeKIapaTHBHO-
0 XapakTepa 3aK0Ha O TEPPUTOPHUSIX TPATUIIUHOHHOTO TIPUPOIOTIOIBE30BAHUS’.

! IHCTHTYT IPUPOJIHBIX pecypcos, sxkonoruu u kpuonoruu CO PAH, 672014, r. Yura, Poccust

2 KoHUerust yCTOWYMBOTO pa3BUTHSI KOPEHHBIX MaourcieHHbIx Hapoaos Cesepa, Cubupu u JansHero Boc-
Toka Poccuiickoit denepannu (yrBepxaeHa pacnopsbkerneM [IpaButenscrsa Poccuniickoii ®enepanuu ot 4 pes-
paiist 2009 roga Ne 132-p).

3 @enepainbHblii 3ak0H «O TEPPUTOPHSIX TPAJULUHOHHOTO IPUPOIOIIONB30BAHIS KOPECHHBIX MAJIOYUCIICHHBIX Ha-
ponos Cesepa, Cubupu u Hansaero Bocroka Poccuiickoit denepaunm» ot 7 mast 2001 1. Ne 49-D3.
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Pemrennie mpoOieM yCTOHYMBOTO pa3BUTHS ITHUYE-
CKOTO TIPUPOJIOTIONB30BAHMS, JIEKAIETO B OCHOBE Tpa-
JUIIMOHHOTO 00pa3a xm3Hu copoka KMHC, kaxneiii u3
KOTOPBIX HACUUTHIBAET MeHee S50 ThICSY YeTIOBEK, IPOXKH-
BaroluXx B 28 pernonax Poccuiickoit @enepaunu, J0mK-
HO TUTAHUPOBATHCS U OCYIIECTBISITHCA HA OCHOBE aHAIIN3a
STHOKYJIETYPHBIX W PETHOHANBHBIX OCOOCHHOCTEH OT-
JIENBHBIX COOOMIECTB [5].

Bropoit o uucnenHoctu kopenHod Hapox Cesepa —
SBEHKHM — HACUUTHIBaeT 37843 uenoBeka (10 JaHHBIM Tiepe-
mc 2010 1).* B pamkax JaHHOTO HMCCIEIOBAHUS HE pac-
CMaTpHUBAIOTCS 3BEHKH, TpOKUBatoiye B Kurae, uncien-
HOCTh KOTOPBIX TaKxe Om3Ka K 40 ThicsaaM genoBex [6; 7.

B Poccuiickoit @enepauy 3BEHKH BCIEACTBUE TEP-
PUTOPHAIIEHON Pa300IEHHOCTH, PAcCeNeHUs] Ha OTPOM-
HoM mipoctpaHcTBe Cnbupu u CeBepo-Bocrounoit Aznu
B BHJe OoJiee WM MeHee KOMIIAKTHBIX JIOKAJIbHBIX TPYIIT
MEePEeKUBAIOT B COBPEMEHHOM STHUYECKOM Pa3BUTHH He-
MaJible TPYAHOCTH, COTOCTaBHMEIE C TpoOlieMaMy Ha-
POIOB, UMEIOIIMX TOpa3l0 MEHBUIYIO YUCIECHHOCTH [§].
YcroitunBoe pa3BUTHE IBEHKHUHCKOTO 3THOCA OMpPEAes-
eTCsl OJIaroroiy4rieM COCTABIIIONINX €r0 TePPUTOPHAITb-
HBIX COOOIIECTB, KOTOPhIE BHIHYKJIEHbI OTBEYaTh Ha Pa3-
JIMYHBIE YKOJIOTHUYECKUE YTPO3bI B PETHOHAX CBOETO MPO-
skuBaHus. Cpe HUX MOYKHO Ha3BaTh MPOEKTHI OCBOCHUS
KOBBIKTHHCKOTO Ta30KOHJIEHCATHOTO MECTOPOXKICHUS B
UpkyTckoii o0macTu; COKpalieHue OJICHhUX MAcTOMI B
SIKyTHH BCIIENICTBHE WU3BATHS MPOMBIIIICHHBIMU KOMIIa-
HUSIMH 3€MEIIbHBIX PECYPCOB B MECTaX BEJICHUS TPAIULIH-
OHHOM XO3SIICTBEHHOW JIEATEILHOCTH; PE3KOE CHIDKCHUE
YHCJICHHOCTH OCHOBHBIX BHJIOB OXOTHHUYBE-IIPOMBICIIO-
BO#1 (hayHBI B 3a0aiikaibckoM Kpae u apyrue [9—11].

B 3abaiikanbckoM Kpae JIOKaJbHOE IBEHKHUHCKOE CO-
00I11eCTBO, ABJISOINIEECS] MEHBIIIMHCTBOM Ha TEPPUTOPUHU
MIPO’KUBAHUS, UMEET OOTaTblii UCTOPHUECKUH OIIBIT BbI-
CTpauBaHUS OTHOIICHWH C WHOITHUYECKHM OOJIBIINH-
CTBOM B IIPOIIECCE OCBOCHUS OTHUX M TEX K€ MPUPOITHBIX
pecypcoB. Mexay 3BeHKaMH, BEIYIIUMH TPaTUIIMOHHBINA
00pa3 KW3HU, CBA3aHHBIN C UCIIOIB30BaHUEM OHOpECYp-
COB TOPHOM TaliTu, M JPYTUMH [TPUPOIOTIONH30BATEIISIMH,
MMEIOIUMI HWHBIE TIPEICTABICHUS O MPHHIUITHAIBHBIX
OCHOBAaX XO3IMCTBEHHOH JE€ATEIHLHOCTH, HEM30E)KHO BO3-
HUKAeT MHOXXECTBO TPOTHBOPEUHIA, PETYINPYEMBIX CO-
BMECTHBIM JIeHiCTBHEM (popMalbHBIX M He(hOpPMaIbHBIX
MIPaBUII IPUPOIOIIOIH30BAHHS.

B Hacrosimelt craree mpencTaBlieHbl Pe3yNbTaThl W3-
y4eHHUs] 0COOCHHOCTEH DPa3BUTHsI JIOKAJLHOTO JBEHKHIA-
CKOT0 COO0IIIeCTBa B TOPHO-TACKHOM JTaHAIIa( THOM 30HE
peruoHa, COXpPaHAIOIIETO CBsI3b C TPAAUIIMOHHBIM IIPHUPO-
JIOTIONIb30BAaHMEM, B COBPEMEHHBIX WHCTUTYIIHOHAIBHBIX
YCIIOBHSIX.

Heas cTaTby 3aK104aeTCs B OLIEHKE poJH PopMaltb-
HBIX ¥ He)OPMATGHBIX MHCTUTYTOB B CO3JJAHUW yCIIOBUI

*“BorosiBnenckuit J1.J1. lannsie Beepoccniickoii meperncu 2010. 2012, URL:
http://raipon.info/peoples/data-census-2010/data-census-2010.php (mara 06-
pamenus: 10.01.2017).
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IUISl YCTOMYHMBOTO Pa3BUTHUS 3THUYECKOTO MPUPOAOTIONb-
30BaHHUsI COBPEMEHHOI'O COCTaBa IBEHKOB 3alaifKanbCKo-
ro kpas. VicrounukaMu nH(GOPMALKH SIBISIFOTCS TIOJIEBbIE
MarepHuajbl aBTopa, HaydHas JUTeparypa U MyOnuKayun
B CMU.

MarepuaJibl M1 METObI HCCJIEIOBAHUS

Teppumopus uccnedosanusn

CoBpeMEHHBI COCTaB HaceleHHs HBEHKOB 3alaii-
KaJbCKOIO Kpas YMCIEHHOCThI0 okojo 1200 venoBek (Ha
Havaino 2018 1) mpokuBaeT Ha ceBepe kKpas B Kamapckom,
Tynrokouerckom 1 TyHrHpo-ONEeKMHUHCKOM aIMUHUCTPa-
THUBHBIX pailoHax, MPUpaBHEHHBIX K TeppuTopusim Kpaii-
nero Cesepa (puc. 1).

st paccMarpuBaeMbIX pailoHOB XapaKTepeH TOpPHBIHA
penbed, cypoBble KIMMaTHYECKHE YCIOBHUS U CIUIOLIHOE
pacnpocTpaHeHHEe MHOTOJIETHEH MEP3TIOTHL.

B cBs131 € 3KCTEHCHBHBIM XapaKTepoM TPaJIUHOHHOTO
MIPUPOAOTONIB30BaHNS U HCIIOJIB30BAaHNEM IS )KU3HE00e-
criedeHys1 OOJIBLINX MO IUIOMIAAN TEPPUTOPUIL POJIb IBEH-
KOB B IIPHPOJIOTIONB30BaHUN 3THX PafOHOB BECbMa 3aMeT-
Ha. Ha puc. 2 xpacHBIM IIBETOM OTMEYEHBI TEPPUTOPUH,
3aKpeIUICHHBIC YBEHKUICKUMH OOLIMHAMU W UHIUBUAY-
anpHbpIMK TpeanpuaumMaressivu (MIT) anst oneneBoncTea
1 OXOTHHYbEro mpomeicia. Kpome Toro, B kaxaom paiione
OTZEJIbHBIC TPYIIIBI 3BEHKOB 3aHUMAIOTCS TPAAULIMOHHON
XO3SIMCTBEHHOM NESTENIFHOCTBIO 03 0OpMIIEHHs 10TO-
BOPOB apeH/Ibl Ha JIECHBIC YYACTKH.

B xoze nccnenoBanus OblIH MpoBeAEHBI 1 00padoTaHbI
0k0J10 50 HHTEPBBIO C MPEACTABUTENSIMUA MYHHULIUIAIbHON
BJIACTH CEBEpHBIX paiioHoB, Accormanmn KMHC (3BeH-
KOB) 3a0aliKaJIbCKOTO Kpasi, OXOTIIONb30BaTEIAMH, IJ1aBa-
MH OXOTXO3AHCTB, IPEACEAATEISIMA IBEHKUICKUX OOLMH
U pSAAOBBIMH OXOTHUKaMU. BBUTH HCTIONB30BaHbL: JaHHbIE
00 apeHzie JECHBIX Y4YacTKOB, IIpeloCTaBlcHHBIE locy-
JapCTBEHHOM JIECHOW ciyk00i B 3a0alKallbCKOM Kpae;
JaHHbBIE O YUCICHHOCTH OXOTHHUYbE-IIPOMBICIIOBBIX BHIIOB
KMBOTHBIX, PEOCTaBIeHHbIE [ 0OCyIapcTBEHHOI OXOTHH-
ybel ciyx00i B 3a0alikaabCKOM Kpae; CTaTUCTHYECKHE
JaHHBIE O YUCJICHHOCTH HACEJICHHS CEBEPHBIX PalOHOB;
JaHHBIE O 3aHATOCTH HaceNeHMs, NpeaocTaBieHHbIe [o-
CyIapCTBEHHOU CITyk00it 3aHsToCcTH B Kamapckom, TyH-
rOKOUeHCKOM M TyHrupo-OneKkMUHCKOM pailoHax.

Memooonozuueckue 0crogul

MeTtononorn4eckoil OMOpOM HCCIIENOBAHUS CITYXKaT
Tpynsl ['yau A.H. ¢ coaBropamu [12-14], B KOTOpBIX
OITUCaHBl BO3MOXXHOCTH MHCTUTYLIMOHAJIBHO-OPHEHTUPO-
BAaHHOTO TOIXOZA B M3YYEHHU MPOOJEeM MPUPOAOIOIb-
30BaHUsL. VIHCTUTYTBI NMOHUMAIOTCS KaK OTPaHHYMTEIIb-
HBIE PaMKH{, OPTaHHM3YIOLIME B3aHMOOTHOILCHUS MEXIY
monemu [15]. OObIYan, MPUBBIYKA, HOPMBI TIOBEICHMUS,
MIPUHSTHIE B O0IIECTBE, — 3TO He(hOpMaNbHBIE OrpaHuye-
uust. Hapsiny ¢ HUMH JeHCTBYIOT (opMasbHBIC TpaBHiIa
(KOHCTUTYIIMH, 3aKOHBI, IPaBa COOCTBEHHOCTH). B mpu-
POZOTIONB30BaHIH COBOKYITHOE JIeiicTBHE (hOPMATTBHBIX U
HeOpMaIbHBIX MPABUJI PETYIUPYET UCTIOIB30BaHNUE KOH-
KpeTHBIX pecypcos [13].
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Fig. 1. Trans-Baikal Territory in the Russian Federation

[Nonnmanue B3auMoneHcTBUSI POpMATTBHBIX U HEOp-
MaJIbHBIX MHCTUTYTOB U UX BIMSIHUS HA IPHPOJOIOIb30Ba-
HHE BaXXHO, IOTOMY YTO MHCTUTYTHI BO3IEHUCTBYIOT Ha TIO-
BeJICHHE JIIOJIEH, CO3aBasi CTUMYIIBI IS OHUX TOCTYIIKOB
U caepxuBatoiue (HaxkTtopsl — ais Apyrux. PopmansHble
u HedopMalbHBIE UHCTUTYTHI (DYHKIHMOHHPYIOT BMECTE,
OpraHu3ys JIOCTYII Jone K pecypcam. [Ipu obocHoBaHMN
YCTOMYMBOTO Pa3BUTHS TPaJULIMOHHOIO MPUPOIOOIB30-
BaHUs OOJNBIIOE 3HAaYCHUE MMEET NPH3HAHHUE 3a MPEencTa-
Butessivu KMHC 0co0bIx npaB Ha pecypchl, KOTOpOE SB-
JSIETCSL TOTIOTHUTENBHBIM CPEJICTBOM 3aIUTHI [16].

IHosyyeHHBIE pe3yJbTATHI U X 00CYKIeHHE

Hucmumyyuanuszayuna mpaouyuonnozo npupooo-
nonv306anua I6enkoe 3adaiikanvckozo kpasa ¢ 1990-
2010 2.

B nmeprox nnaHoBoW SKOHOMUKHM CTpPaHbl TPaJULIMOH-
HOE MPUPOIOTIONB30BaHHE SBEHKOB ObLIIO HHTETPUPOBAHO
B JEATENLHOCTh TOCYIAPCTBEHHBIX NPEANPHUATHH CeBep-
HBIX PallOHOB — COBXO30B M TOCIpPOMx030B. Mcmoib3o-
BaHHME OXOTHUYBLE-IPOMBICIOBBIX PECYPCOB M OJEHBUX
nacTOUI PEryarpOoBaIoCh XO3IHCTBAMHU, KOTOPBIE JTOJK-
Hbl OBUIM 3aHMMAaThCs BOMNpPOCAMH 00OpOTa MacTOMII,
OXOTYCTpOICTBa, IpOOIEMaMy BETEPUHAPHOTO OOCITyKH-
BaHMs, NepepabOTKH U cOBITa MPOAYKIMK OJICHEBOACTBA
U OXOTHHYbEro mpomsicia. Cpenn BaKHEHIINX (QyHKIMH
CEBEPHBIX COBX030B M T'OCIIPOMXO030B OBLIO TaKKe: MOA-
JeprkaHue HHQPACTPYKTYPHI TA€KHBIX IIOCEIIKOB, 00ecIie-
YEeHHUE 3aHSATOCTH MECTHOTO HACENEHHs, OCYIIECTBICHHE
MIPUPOAOOXPAHHBIX MEPONPHUATHI (0COOEHHO — GOPHOBI €
OpaKOHLEPCTBOM).
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C nukBUAanue COBX030B U TOCIPOMXO030B HCUE3 Mac-
mTabHBI MHOTO(YHKIMOHAIBHBIH (OpMaIbHBINA HHCTH-
TYT yHpaBJeHHUs: OMopecypcaMu CeBEpHBIX TEPPUTOPUI U
KOHTPOJISL Ha MecTax 3a MX HcHoyib3oBaHueM. [lpennpu-
ATHS paclajlich Ha MEJIKHE XO3S5CTBa pa3IMyHbIX (HopM
COOCTBEHHOCTH. DBEHKU OBLIM BOBJIEYEHBI B TPOIECC
nepenena OXOTOXO3SMCTBEHHBIX TEPPUTOPUIl OBIBILIMX
COBX030B M TocmpoMxo030B. Hanbonee ycnemHsIMU OKa-
3aJIMCh T€ U3 HUX, KOTOPBIE CO3/1aIN IOPUANIECKUE JINIA
(oOmumHBI) 1 OGOPMHUIN JOTOBOPA apeHAbl Ha JIECHBIE
YUYaCTKH C LIENbIO BEACHHS OJEHEBOCTBA.

B TpaguuMOHHOM NPHUPONOINONB30BAHUN 3BEHKOB
OJICHEBOJICTBO U OXOTHMYHMH IPOMBICENI TECHO CBSI3aHBI
Mekay coboil. Pa3Butue oneHeBOACTBA MO3BOJISIET HAM-
Oosee TTOTHO OCBaUBATh KOPMOBBIE PECYPCHI M MHTEHCH-
¢uumpoBaThk OXOTHUYMI poMbicen. CoyeTaHne 3THX BU-
JIOB JIESITENILHOCTU CIIOCOOCTBYET pallMOHATIM3ALNH TPYAa
OJICHEeBOJIA.

Cornacuo JlecHomy kozmekcy P® (wyacth 2 cratbu 25)
JIOIYCKaeTCsl MHOTOLIEJIEBOE MCIIOJIb30BAHUE JIECOB, T.C.
oopmieHHE OJHOTO M TOTO K€ Y4acTKa HECKOJIBKUMHU
TIOJIB30BATENSIMU IO pa3Hble BUABI AeATeIbHOCTH. Tako
MOPAJOK NPEIOCTABIICHUS JIECHBIX YYaCTKOB B IOJIb30Ba-
HHE OOBEKTHBHO CO3AeT 3aTPYIHEHUs B JeJie peasn3a-
LUK TIpaB rpaxaaH, OPOPMHUBLINX apeH.y, 1 IPOBOLUPY-
eT KoH(uUKTHBIEe cuTyauun [17; 18].

Tpancpopmanyus  nepopmanvuvlx  UHCHUMYMOB
npuUpoOOnonbL308anUa

CoxpaHeHHE PECYypCOB OXOTHHYbE-TIPOMBICIOBBIX
BUJIOB J)KMBOTHBIX UMEET OOJbLIOE 3HAYCHUE ATl YCTOM-
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Fig. 2. Areas of settlement and economic activity of the Evenks in the Trans-Baikal Territory

YUBOTO Pa3BUTHS TPAJAUIIMOHHOTO PHUPOIOTIOIH30BAHUS
Ha ceBepe 3a0aifKallbCKOTO Kpasi B CBSI3U C TEM, UTO OXOT-
HUYHNA TIPOMBICEIT SIBIIICTCS OTHUM M3 OCHOBHBIX JKHU3HE-
00ecreunBaroX BH/OB JAEATEIHPHOCTH COBPEMEHHOTO
COCTaBa 3BEHKOB. JIMMUTHI U3BATHS (OTCTpENa U OTIO-
Ba) OIPENENIIOTCS Ha OCHOBE JAHHBIX ITOCIETPOMBIC-
JIOBOTO yYeTa YHCICHHOCTH >KHBOTHBIX, ITPOBOIUMOTO
OXOTHHKAMH, W JaHHBIX O JOOBIYE, MPEIOCTABIIEMBIX
OXOTOMOJB30BATESAIMA. J[aHHBIE aKKyMyJIHpYHOTCS U
CBOJISITCS B €IMHBIN OaHK pernoHanbHOU [ocymnapcTBeH-
HOW OXOTHHYBEH CITy>k00H. B HacTosiiee BpeMst MHOTHE
WCCIIEZIOBATENN TIPOOJIEM OXOTHI M OXOTHUYBETO XO3SIiH-
ctBa Poccuiickoit denepanuu cxoasTcs BO MHEHUU, YTO
oduIHMaTbHBIC JaHHBIE TIO0 YYETy YHCICHHOCTH JKHUBOT-
HBIX M UX JOOBIYE HE OTPAXKAIOT JACHCTBUTENHLHOCTH . B
pe3ynbTare MepernpoMbIiciia YUCICHHOCTh MPAaKTHYECKU
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BCEX KOMBITHBIX M Hauboyee NEHHBIX MYIIHBIX 3Bepei
3HAYUTETHHO COKPATHIACK.

CHmKeHHe IOXOTHOCTH OXOTHHYBETO POMBICIIA HeTa-
THBHO BITHSICT Ha YPOBEHb JKU3HH IBCHKUHCKOTO Hacele-
Hust. HekoTopble SBEHKH-0XOTHUKU OCTABIISIOT MTPOMBICEIT
U TIEPEe3KAI0T BMECTE C CEMBSIMH B KPYITHBIC MOCENKH U
paliOHHBIC IEHTPBI, TJE CTATKUBAIOTCS C HOBBIMH MPO-
Onemamu (TTOMCKOM PadOTHI, )KWIbs U T.1.). CoKpalenre
JOOBIUM MSCa JUKUX KOTBITHBIX 00OCTPSIET MPOIOBOIB-
CTBEHHYIO TPOOJIEMY JUTS HACEJICHUS OTIATICHHBIX Taek-
HBIX MOCEJIKOB, YBEJIMYUBACT TPAHCIIOPTHBIC PACXObI Ha
3aB03 MPOAYKTOB MUTAHHUS.

5 Cyxomupos I'. 1. Cemb npoGirem orpaciu. 2015. 27 nexabpsi.
URL: http://www.ohotniki.ru/hunting/societys/societys/article/2015/12/27/
645363-sem-problem-otrasli.html (mara odpamenus: 07.05.2017).
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OTtcyTcTBUE NEHCTBEHHBIX (POPMANBEHBIX MHCTHUTYTOB
PETYIHPOBaHUS YACIIEHHOCTH OXOTHUYBUX BUJIOB KHUBOT-
HBIX U IIUPOKOE PACIIPOCTpaHEHNE OpPaKOHhEPCTBA MOXKET
MIPUBECTH K TIOTepe Onopa3zHOOOpaswusi, OMACHOTO B CBA-
3M C COKpAIlleHHEeM BO3MOKHOCTEH ISl BEJCHUS SBEH-
KaMU TPaJUIUOHHOH, T.€. SBISIOMIENCS «eCTECTBEHHBIM
KOMIIOHEHTOM . ..TPaJUIIHOHHOTO 00pasa >ku3Hm» [19, c.
37], oxotel. OTUYXICHHE )KUTENEH HEOONBIINX TAEKHBIX
CEJI OT MHCTHUTYTOB YITPABJICHUS OXOTHIYBHMH YTOIbSIMHU,
(haKTHUECKUMH X0351€BAMH KOTOPBIX CTaJIH KOMITAHHUH, Pa-
OoTaromye ¢ pAAOBBIMU OXOTHHUKAMH MTPEUMYIIIECTBEHHO
0e3 oopmiteHHsT TPYOBBIX B3aMMOOTHOIIIEHHIA, BEICTY-
naet akTopoM «ONMPUBBIYMBAHUS HEMHCAHHBIX TPABIIT
oxoTsI [20].

[lomHOE OTCyTCTBHME BHHUMAaHHWS 3aKOHONATEIBHOW M
WCTIOTHUTEIHHOM BIIACTH K OMOJIOTHYECKOMY (OXOTHHYbE-
My) pecypcy B 1990-e Toapl CTUMYIHPOBANIO «...XHIHH-
YeCKOe OTHOIIIEHHE K HEMY, IIOTEPIO B PAZIE CITydaeB BOC-
ITPOU3BOICTBEHHOTO TIOTEHITHATIA, TPAUIINNA OXOTHUIbE-
ro X03sicTBay [22, ¢. 223].

TpamuioHHbIE SKOPILTHHBIE TTPABHUIA OXOTHI YBEHKOB
OKa3aJICh 3HAYUTEIBHO TPAaHC(HOPMHUPOBAHBI TOJ[ BO3-
JIECTBHEM OOIIEH TOTPEeOUTENHCKON KyIBTYphl COBpE-
MEHHOCTH.

BriBoabI

B ycnoBusix CII0HOTO COLMAIIEHO-3KOHOMHUYECKOTO
MTOJIOKEHMSI HACEJICHUS] IBEHKOB 3a0aliKallbCKOTO Kpast
Ha TIEPBBIA IUIaH BBIXOIAT MPOOIIEMBl Pa3BUTHSA TPaH-
[IMOHHBIX BHUJIOB JIEATETHHOCTH U COCTOSIHUS UX TIPHPOJI-
HO-pecypcHoit 6a3p1. ChopMHUpOBaBIIASCS B PETUOHE MH-
CTHTYLIMOHAJIbHAS CpeNla CIIOCOOCTBYET BOSHUKHOBEHUIO
MHOeCTBa Ipo0IIeM, HETAaTUBHO BIHSIOIINX HA Pa3BUTHE
TPaAULMOHHOTO MPUPOAOIOb30BaHus. (JEHEBOACTBO
Bce OONbIlle yTpauyMBaeT CBOE ATHOCOXPAHSIOIIEe 3HAYe-
HUE TIOCIIe TUKBUIAIMHA TOCTIPOMX030B. OnHaKo odopM-
JICHWE apeH bl Ha JIECHOM yJacTOK JUIs pa3BeleHHs Oje-

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

Hell HedopMalbHO 00eCHeYnBacT IBEHKAM-OJICHEBOAAM
BO3MOKHOCTb I10JIb30BaHUSI OXOTHUYBUMH PpeECcCypcamu
Jake Ha TEPPUTOPHSIX, OTBEACHHBIX MO OXOTY IPYTHMM
IOpUANYECKUM JMuaM. JIaHHBIM OIBIT, XapaKTepHbIA
s Kanapckoro paiioHa, B cilydae ero 3aKOHOZATEJIbHO-
ro oOopMIICHHS U MCHOJIB30BaHMS B TYHIOKOUEHCKOM U
Tynarupo-OnekMUHCKOM paifoHax Mor OBl cTaTh (aKTo-
POM BOCCTaHOBJICHHS OJICHEBOACTBA HA MX TEPPUTOPHH.

OObmuHa kak Gopma OpraHu3aLuy IPEUMYLIECTBEHHO
9BEHKUICKOTO HaceJIeHUs SIBIsIeTCs (POPMalIbHBIM HHCTH-
TYTOM, CIIOCOOCTBYIOIIUM O0OCOONICHHOCTH HBEHKOB OT
OCTaJIbHBIX MECTHBIX OXOTHHKOB, TapaHTOM MPHOPHUTET-
HOCTH MX TIPaB Ha [10JIb30BaHIE OXOTHUYBUMH PECypcamu
TEPPUTOPHH.

Oxota mpencrasisier co0oi cdepy IesITeNbHOCTH, B
KOTOpPOH COBPEMEHHBIH COCTAB 3BEHKOB MMEET CHUIIbHYIO
KOHKYPEHLIUIO CO CTOPOHBI MHOITHHUYECKOTO JAOMHUHHUPY-
tomiero okpyskenus. Ha gone ncromenus pecypcos oxoT-
HHUYbE-TIIPOMBICTIOBOH (hayHbI COKPAILAETCs! IUIOLIAb YTIO-
i, HeOOXOIMMBIX ISl KU3HE0OeCIeueH s JIOKAJIbHOTO
STHUYECKOTO COOOIIECTBA.

Jns pemenus 31oil 3amaun HeoOxoauMO (GopMHPO-
BaHWE HA PETHOHAJIBHOM YPOBHE HOBOM, aJeKBaTHON
3anpocam KMHC, uHCTUTYUMOHaNBHOW cCpenbl, Ipea-
MONATAIOIIEH yCHUIEHHE KOHTPOJS 3a YHCIEHHOCTBHIO
MPOMBICIIOBBIX BUAOB HMBOTHBIX. COBpEMEHHBIN COCTaB
9BEHKOB JOJDKEH MMETh IPAaBO HA FapaHTHPOBAHHBIHN 10-
CTYII K OXOTHUYBUM PECYpCaM B CIIy4ae MX IOCTOSHHOIO
NPOXXMBAHUS B CeJlaX, PACIIOJIOKEHHBIX HA TEPPUTOPHSIX,
KOTOpBIE 3aKPEIUICHbI 32 KPYIHBIMH OXOTIIOb30BATEIIs-
MH. OXOTHHYHH y4aCTOK JOJDKEH ObITh JOCTATOYHBIM JUIs
JKH3HE00eCcHeueHs CEeMbU OXOTHHKA (B yCIoBHsX 3abaii-
KaJbCKOTO ceBepa — He MeHee 20 Thicsd ra yroawii). He-
00X0OMMO MPENOCTAaBUTh HACEJICHUIO 3BEHKOB BO3MOXK-
HOCTh BBIOOpA MECTa JUI CaYX MPOLYKLUH OXOTHUYBETO
HPOMBICIIA.
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THE ROLE OF FORMAL AND INFORMAL INSTITUTIONS IN THE DEVELOPMENT
OF TRADITIONAL NATURAL USE IN THE MOUNTAIN-TAIGA ZONE OF SIBERIA
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In this paper we consider the importance of the envi-
ronmental component of the reproduction process and pres-
ervation of ethno-cultural characteristics and lifestyle of the
modern composition of the indigenous peoples of the North
(Evenki) in the Trans-Baikal Territory.

The author argues that the sustainable development of
ethnic nature management of the modern composition of the
Evenki community, which is an ethnic minority in the areas of
residence, is possible provided that the resources of the hunt-
ing and fishing fauna of the local population are restored and
rationally provided that the Evenki have special rights to them.
The nature of the development of the territories, which affects
the features of the conservation and reproduction of biological
resources in the mountain taiga landscape zone of the region,
depends on the institutional environment for hunting nature
management that has formed here so far.

It is noted that the weakening of the state’s attention to the
sphere of nature management in the post-socialist period and
the shift in the emphasis of national policy to the sphere of
supporting cultural and socio-demographic processes among
the indigenous population led to the degradation of the natural
resource base of the traditional way of life in most regions of
the Russian Federation.

It was revealed that the reduction in the number of the
main hunting and commercial animal species worsens the
socio-economic situation of the indigenous population, which
remains connected with traditional activities.

The purpose of the article is to assess the role of for-
mal and informal institutions in creating the conditions for the
sustainable development of ethnic nature management of the
modern composition of Evenki Trans-Baikal Territory.

Research materials. The results of interviews with repre-
sentatives of the municipal authority, the Indigenous Peoples'
Association of Evenki (Trans-Baikal Territory) of the Trans-
Baikal Territory, hunting users, heads of hunting farms, chair-
men of Evenki communities and ordinary hunters, data on the
lease of forest plots, the number of hunting and hunting ani-
mals, the number and employment of the population, provided
by the relevant State services and departments in the region,
as well as the results of studying the transformation of formal
and informal environmental management institutions and its
consequences for hunting e-fishing activities of the indigenous
population.

A map showing all the main actors of hunting nature man-
agement in the areas of traditional Evenki residence and sub-
stantiating the use of an institution-oriented approach to solve
the tasks posed during the study was created using GIS tech-
nologies.

Conclusions. The institutional environment formed in the
Trans-Baikal Territory is not very effective in resolving the
problems of the development of ethnic nature management in

T.11. N34 1), 2019 T

the mountain taiga zone and requires further development in
order to strengthen control over the number of commercial ani-
mal species and create mechanisms for their sustainable use.
The author offers some recommendations that can ensure the
rights of the indigenous peoples of the North, Siberia and the
Far East to hunting as a traditional activity.

Keywords: sustainable development, institutions, indig-
enous peoples, Evenki, Trans-Baikal Territory, reindeer herd-
ing, hunting.
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PAKTOPblI COXPAHEHUA KYJNIBTYPHOIO
NAHOWA®DTA
B BABAPCKMX AJ'IbI'IAX 2KocoBuoBa T. U.

[ocranosnenue Cosera EBporist ot 2000 . 00513210 TIPaBUTENBCTBEHHBIE CTPYK-
TYpBI Pa3HOTO YPOBHS OOECIICUNTh 3aIlUTy W YXOJ 32 KYJIBTYpPHBIMH JIAHAIIAPTaAMH,
0003HaYEHHBIMU KAK 00CUMAs 4eTI08EKOM MEPPUMOPUS, XAPAKMEPUCTMUKU KOMOPOT
BbIPANCAIOM B3AUMHOE DON20BPEMEHHOE GTIUSHUE NPUPOOHBIX U AHMPONOLEHHBIX PaK-
mopos. Takoe OeCITOKOHCTBO BBI3BAHO TEM, YTO CO BTOPOH MOJIOBUHBI XX B. C POCTOM
MEXaHHU3allMK, aBTOMATH3AlMA H XUMHU3AIMN KYJIBTYpHBIC JIAHAMAPTHl KaK paBHUH-
HBIX, TaK ¥ TOPHBIX 00JIaCTeH MpeTepIiei 0COOCHHO CHIbHBIC U3MEHEHM [ 1].

o cux mop ATBIUIACKIN TOPHBIH PETHOH CUUTACTCSI TAJIOHOM, B KOTOPOM Tpa-
JTUIIMOHHOE TOPHOE XO3SHICTBO CO CBOMMH PETHOHAIBHBIMHU PA3TUUUSIMHU U KyJb-
TYpHBIE JTaHAMA(THI IPOIOIKAIOT CYIIECTBOBATH JaXKe IPH COBPEMEHHOM CTPEMH-
TEJIFHOM Pa3BUTHH TEXHOIOTHI, KOMMyHHUKaWi 1 MeHepkMeHTa. OrHaKo mpobiie-
MBI, TIPUCYIIHE BCEM TOPHBIM perHoHaM EBpOmbBI: OTTOK HaceleHus M OIMyCTeHHE
CEJIbCKUX TOCEJICHUH, CHIDKEHHE POJIH CEIbCKOTO XO3SHCTBAa M BO3pPACTaHHUE POIU
TypH3Ma — CBOMCTBEHHBI U ANBITUIICKOMY peruoHy [2—5]. Bee atu mpomeccsr otpa-
JKaJMCh B KYJIBTYPHOM JaHAIadTe, KOTOPBIA CTajl pa3BUBATHCS C CAMOTO OCBOCHUS
AJBII, KaK )KU3HEHHOTO NIpocTpaHcTBa. [IpakTHUeCKy Bee albITUCKUe JanaadThl
MIPETEPIIENTH TO WM MHOE BO3ICHUCTBIE YeNIOBEKa, M MPUPOAY AJBI MPHUHATO HA3BI-
BaTh KyJBTYPHBIM JaHAMA(GTOM. ANBIUACKHN KyIBTYPHBIH TaHAIadT CyliecTByeT
MIPUMEPHO 4 THIC. JIET, CKOJIKO CYMTAIOTCS IIOCTOSTHHO 3aCEIEHHBIME AJBITHL. Kyitb-
TYPHBIN JIAaHTIA(PT MPEACTABISAET cOO0H HEeKyto (opMy IKOIOTHUYECKOW CTaOWIIb-
HOCTH, IPOAOJDKUTEIFHON MPOAYKTUBHOCTH, MHOTOOOpa3usi €CTECTBEHHOW U KyJb-
TypHOU Tipupoabl. KynbTypHbIi TanmadT BeNMInHa JUHAMUYHAS, U COXPAHSIETCS
OH CTOJIBKO BPEMEHH, CKOJIBKO OyZieT MPpaBUIIBHO MCIIONB30BaThCA TeppUTOpus [6].

B Hacrositieilt crarbe paccMaTpUBarOTCSl PErHOHANIbHbIE OCOOCHHOCTH Pa3BUTHS
TOPHOTO X035HICTBA M U3MEHEHUE U COCTOSIHUE KYJIBTYPHBIX JIAHIIIA(TOB CEBEPHOM,
KpaeBoi yacTu AJbIL, mpuHamiexkarien [ epmannn, — baBapckum Asbriam (puc. 1).

—

'#.rl

_ OSTERREICH

Puc. 1. Kapma-cxema. Anbnutickuii pe2uot 6 epanuyax Anvnutickou KoH8eHyuu.
Basapcxue Anvnot u Anveoti. Ilof12, c. 60]
Fig. 1. Map scheme. Alpine region within the boundaries of the Alpine Convention.
Bavarian Alps and Allgou. According to [12, p. 60]

!®ompkexoxiryie, T. 3ouTX0(MeH, baBapus
2Cankr-IlerepOyprekuii rocynapcTBeHHSII 3KoHOMUYeckuii yHuBepeutet, 191023, Cankr-IlerepOypr, Poccus
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BaBapckue AbIibl cOCTaBISIIOT OT Beei mnoau [epma-
HUH BCEro UG 1,7%, HO TeM HEe MEHEe OHA UIMEIOT OO0JIBIIIOE
3HAYCHHE IS CTPaHBI KaK CeJIbCKOX03sICTBEHHBIN PETOH 1
KaK TypUCTHUYECKUI PETHOH C pa3BUTON UH(PACTPYKTYPO,
C JIBDKHBIMU KypOpTaMH, TEIIEXOAHBIMU TPOIIAMU 1 3HAME-
HHUTBIMH JIyTaMH — «3€JICHBIMU KYJIETYPHBIMU JaHqagTa-
MI». DTOT NPUTPAaHNYHBIN TOPHBII PETHOH B ONPEETICHHBIE
MIEpHOJIbl UCTOPUM | epMaHuy Urpai BaxHyO poib [7]. s
CBobonHoii 3emnn baBapust ata anbnumiickast TeppuTopusi, ¢
JI0 CHX TIOp COXPAaHMBILMMCS TPAJULIMOHHBIM XO3SIHCTBOM,
JMANICKTaMy, HallMOHAIBHOM OAEKIOHM, — OCTaeTcsi HOCH-
TeJIeM TpaJULHi, 00pa3oM «OaBapcKoi MIECHTUYHOCTID —
“bayrisch”. Kpome Toro, B baBapckux AJbIiax HaXOAUTCS
MHOT'O apXUTEKTYPHBIX TAMATHHKOB, 3aMKOB 3II0XH KOPOJIS
JIromgura Broporo!, KoTopele BMECTE C TPHICTAIOIIAMH
MApPKOBBIMH TEPPUTOPUSIME OOpa3yIoT KyJIBTypHBIE MapKo-
BbIe JTaHIadThI, M3BECTHBIC BO BceM Mupe (pHC. 2).

Puc. 2. 3amox Kopona Jlroosuza (Neuschwannstein)

8 Droccene. Pomo aeémopa
Fig. 2. Castle of King Ludwig (Neuschwannstein) in Fussen.
Photo by the author

baBapckue AJbIibl IPOTATUBAIOTCS HEILIMPOKOH Ipe-
PBIBUCTOM no10coi Ha tore I epmanuu ot boneHckoro o3e-
pa 1o rpaHuIie ¢ ABCTpHeEH, ¢ 3amana Ha BOCTOK. [opHBIe
LETH TIEPEMEKAIOTCS YIaCTKaMHU XOJIMECTBIX TPEATOprit
¢ abcomroTHRIMEU BBIcoTamMu Hibke 1000 M — baBapckumu
[Ipenansenamu. Bo Beeit nmonoce baBapckux AJibIl Bblje-
JSIOT TPU HanOollee BBIAAIONINECS TOPHBIE TPYIIIBI WIIH
y3ma — Aabroiickue Aasnsl (2200-2600 M) Ha 3amaze,
maccuB Llyrmmurne (2963 M) B cpenHeil 9acTu, u Ha
BOCTOYHOM OKpanmHe baBapckux AJibll, HAa TPaHUIIE C aB-
cTpuiickoit 3emiieii 3anpoypr — bepxrecragen AJbnbl
(2700 m). I'epmanus He IMEET HA OTHOTO «TPEXTHICSIHHU-
Ka». B BocbMuiecsAThIE TOIBI IBAIIIATOTO BeKa TIAHUPO-
BaJIOCh MOCTPOUTH Ha Llyrmmurne tenebamrHio ¢ 0630p-
HOM TUIONIA/IKON M PECTOPAHOM, U TEM CaMbIM «JIOBECTH
BbIcoTy 710 3000 M, HO 3TOT MPOEKT OBLT OTKIIOHEH.

OcHoBHbIe XpeOThl B baBapckux Anbnax — 3To Mpo-
JIOJDKEHUE TOPHBIX Leneil BBICOKUX ABCTPUHCKUX AJbI
— Jlexranbckux (Lechtaler Alpen) u CeBepHolt llerm
(Nordkette) n3sectHsakoBbIX Anbn Tupons. Tak u maccus
UyrmmuaTae (Zugspitze) ¢ OmHON CTOPOHBI IPUHATICKHAT
I'epmanumy, a ¢ npyroii — ABctpuu (puc. 3).

Crnoxennl baBapckue ANbIbl U3BECTHIKAMH, U3BECT-
HSIKOBBIMU CJTaHIIaMU, (ITUIIIAME 1 MoJlaccaMi. BepiHbl
B OCHOBHOM CIJI&)KEHHBIE, JIWIITh CaMble BEICOKHE UMEIOT
(hopmy mHKOB.

Puc. 3. Maccug L]yauunumye Ha 3a0nem naaue. JJonuna 6HU3y
npunadnexcum Agcmpuu, no maccusy Llyewnumye npoxooum
epanuya medxncdy Aecmpueii u I'epmanueti. Pomo asmopa

Fig. 3. The Zugspitze massif in the background. The valley below
belongs to Austria; the border between Austria and Germany runs

along the Zugspitze massif. Photo by the author

JlenHUKH OTCYTCTBYIOT, 32 UCKJIFOYEHHEM HEOOIBIINX
mietyepoB B Maccuse Llyrmmurie. B npearopesix, okpy-
aromux baBapckue AJbIBI, paclipOCTPaHEHBI XOJIMBI U
rpsbl, HHOTIA BEICOTOH 10 700—-800 M. DTO T0sIC KOHEU-
HBIX U OOKOBBIX MOpPEH, 00pa30BaHHBIN CTEKABIIUMH ITI0
JIOTMHAM JIeTHUKaMHU.

Kimmmar Bceld osnocsl baBapckux AJibIl MEHSETCS OT 3a-
T1a/1a K BOCTOKY, TIOJTy4asi OOJbIIIe YepT KOHTHHEHTATbHOCTH.

B 3anamHoil wactu cpeaHsAs romoBas TeMIeparypa
— 7,5 °C, B BoctouHoit — 8,4 °C. CpemHeromoBoe Kojmve-
CTBO ocankoB B baBapckux Ambmnax cocrapister 1200 mm/
rozl. MakcumasbHOE KOJIMYECTBO OcaakoB pocturaet 2500
Mmm/Ton, Ha Kaxaele 100 M mogbeMa BBICOTHI KOJIMYECTBO
ocankoB yBenmunBaercst Ha 60 MM [8]. boee monmoBUHbL
OCaJIKOB BBITIAIAET C Mas [0 CEHTAOPH, OCEHb CyXast U COM-
HeuHast. CHeT iepkuTcs B JorHax B cpexeM 100 greid, B
BBICOKHX YacTsx rop 1o 150 mueit. J{is 6aBapckux mpenro-
PpHii THITHYHA BBICOKas TypOYJIEHTHOCTh BO3MLyXa, ObICTpas
CMEHa TOrofbl OT JKApPKOW COJHEYHON Ha JOXKIUIMBYIO C
rpo3amu U rpagioM. [1odTi KaxIyto 3uMy CIyqaroTcst 3UM-
HHUE TPpo3bl. Hepenky mponvBHBIE IO, HAYIIME CyTKa-

! HanGonee m3BecTHbI 3aMKi: HoMmBaHmITaiid, 3aMOK XeppeHIocc Ha ocTpoBe 03. Kumsee,

3aMok JIunaepxod B AMMepray, MOCTPOCHHBIE BO BpeMs

npasnenus Koposst Jlronsura. Koposs Jlronsur He ObUT IOJUTHKOM, HE BEJ BOIHBI, €ro HazbiBasiu «Cka304HbIM Koposiem», oH ObLT K TOMY e JYIIEBHO HEypaB-
HOBellIeH, ofHaKo nociae Koposst JIroaBura ocTanuch NaMsSTHUKA, BEKAMU IPUHOCSIINE JOX0/ 3emiie basapus.
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MH. OCEHBIO U BECHOM, & MHOTA U JIETOM, MIOCIIe CHIIbHBIX
JMBHEH OBIBAaIOT BHICOKHE NMABOJKH, BBI3BIBAIOIIME HABO-
JHEHUS, SPO3UI0 CKJIOHOB, Oonoi3HU. OCHOBHBIE MOCIHEN-
CTBUSI ITABOJIKOB OILYIIAIOTCSI MHOTO HIDKE TI0 TEUCHUIO, HA
cesepe basapckoro miaro.

®nopa baBapckoro ropHoro peruona, 0cOOEHHO B CBO-
el 3amagHOM 4acTH, CUNTAETCS OJHOW M3 CaMBIX Pa3HO-
obpasueix B Anmpnax. CormacHo Coro3y ,, Natura 2000,
npuMepHo 45% IO OTHOCUTCS K OXPaHIEMBIM Tep-
putopusim (Natutschutzgebiet) o MHOTOOOpa3uto (IIOPHI
1, 0COOCHHO IO THE3J0BBSIM M nepeneTy ntull. baBapckue
Anpnsl 10 1800—2000 M OKPBITHI €10BO-IIUXTOBBIMU JI€-
CaMU B HIDKHHMX YaCTAX C MPUMECHIO JIUCTBEHHBIX MOPOL;
OyK, TOpHBIH KJIEH, KallITaH, Opex, oiibxa, psionHa. B Bepx-
HHUX YacTsIX CKIOHOB IpeoOiagaeT MMUXTa, JUCTBEHHHMIIA,
KeZIpOBbIi cTiaHuK. JlucTBeHHBIE OyKOBBIE Jeca, ¢ MpH-
MECBIO Pa3IMYHBIX BHUAOB KJIEHA, Yallle BCTPEUAOTCS Ha
BOCTOKE perHoHa, B paiioHe Proccena u bepxcrecraaena.
Bonee Bcero OykoBbIe Jieca pacHpoOCTpaHEHBl Ha BOCTOKE
baBapun, 6mmke k Uexun. Beime 2000 M upeT myroBoi
nosic. bonpIme MacCUBBI JIyTOB UMEIOTCS U B JIECHOM I10-
sice, BO3HUKILKE OONBIIEH 4acThIO MOCie BHIPYOOK Jieca.
JlyroBoii mosic TsHeTcss o BceM baBapckum AnbnaMm u
MIPOCTUPACTCS HABEPX [0 CKAIBHOTIO Tosica.

COOTBETCTBEHHO KIMMAaTHYECKUM OCOOEHHOCTSIM OT-
JETBbHBIX YacTel AJIbIl (IpOXJIafHbIe U TYMHUIHBIE CEBEp-
HBIE LICTIH, CYXHeE U TEIUIbIC I0JKHBIE U LIEHTPAJIbHBIC YacTH
AJBIT) ¢ MOMEHTA OCBOCHHUSI 3TOH FOPHOI CTpaHbI JIIOAbMU
Pa3BHBINCH Pa3HBIC CUCTEMbI TOPHOIO XO3AHCTBA: CH-
CTeMa OTTOHHOIO CKOTOBOJCTBA, AJILIMHACKOTO MACTOMII-
HOTO XO3MHCTBa, aJbIIMHCKOTO (hEepMEPCKOro XO3sHCTBa,
aJIBIMICKAsl CTyNeHYaTas cucTeMa Xo3sicTea. Bce oHun
3apOXKIAUCH C TIPUXOAOM B AJIBITBI KaKOH-THOO HOBOM
KyJbTYpPBI U MPOAOIDKAIM CYIIECTBOBATh [2]. OTH cucte-
MBI XO3HCTBa U (POPMHUPOBAIM KyJIbTypHbIE JaHImad-
TeI Aubnl. [Inemena GalioBapoB, MpHIIeIIINE C CeBepa U
3acenuBlre baBapckue AJbIbI (OT INIEMEH M Ha3BaHHE
3TO YacTu AIbIT) MPUMEPHO ¢ 6 — 9 BB., CTaN pa3BUBATh
MOAXOSIIEE KIMMAaTy CKOTOBOJICTBO U aJIbIIMHACKOE MacT-
OuIIHOE X035 CTBO.

K MomeHTy pasnena albIuiicKoro NpoCTPaHCTBa MEK-
oy rocyaapctBamu nocie Benckoro Konrpecca 1813 r
CHCTEMbI TOPHOTO XO3fificTBa OBUTH yXe C(OpMHUpPOBAHBI
W JOCTUIIM CBOETO pacuBera. B pamkax HaIMOHAJIbHBIX
rOCYyIapcTB OHU MOTYYHIIA ONpE/ETeHHbIC HalMOHANBHbIE
YepThl, ¥ COXPAHSUINCH Jajiee, OAHAKO K KOoHIy 20-T0 B. BO
MHOTHX 00JIacTAX AJIBII 3T CUCTEMBI IOTEPSUTH CBOE 3HA-
YeHHe WIH COBCeM pacnanuck. B baBapckux Anbmax go
CHX TIOp coxpaHsiercsi cucreMa Alpwirtschaft (Alp — Top-
Hoe mactouine, Alpe — XwKrHa IJIs1 yX0o4a 3a KOpPOBaMH,
Sennerei — XWKWHa, TAE COAEPXKAT TOJIBKO MOJOYHBIX KO-
POB M H3TOTOBISIIOT CBIpBI)'. J[JIsi TOpHOTO MacTOMITHOTO
YKMBOTHOBOJZICTBA OYECHb BKHO HANMYNE U (yHKIIMOHHPO-

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

BaHHUE CEIbCKOXO3HCTBEHHBIX XIKUH, Y XO3SHCTBO XM>KHH
noziep>kuBaercs B baBapckux Anbnax, 31ech UX Oolblie,
YeM B JPYTUX 4acTsaxX AJbIl. JIeToM XMKUHBI 0OCITyKUBa-
I0T ¥ TypuCTOB. CeJIbCKOXO3SIHCTBEHHBIE XIDKHHBI MPH-
Hajutexkar pepmepam mim corozam. B 3amamHoit yactu ba-
Bapckux AubI, rae 90% miomany 3aHATo JIyramu, Cyuie-
CTBYET AJIBIIUHCKUM CETbCKOXO3SIMCTBEHHBIN COI03 AJTBrost
(Almwirtschaftliche Verein Allgagaeu), on Bnameer 696
nactoummamu [9]. Ce30H BHITOHA Ha TOPHBIC TACTOMIIA Ha-
YHHAETCS B Mae: OIUHHAs cTyreHb mactoumy 800—1000 m.
BonpmmHCTBO AepeBeHs Nexkar Ha BeicoTax oT 700 go 900
M. Ha nepBoif cTyIeHu >KMBOTHBIE TACyTCsl 10 KOHLA Masl.
C uroHs crajia MEpEeroHsI0T Ha CPEeJHErOpHbIe MacTOMIIa
Ha BeicoTax 1000-1400 m. C koHIIa HIOHS CTaja TiepeOu-
paroTCsI BBIIIE U OCTAFOTCS 10 CeHTAOps. B texymem 2019
TOIy TOJBKO Ha aJbIOMCKUX MacTOMIax OyayT HacTUCh
30 000 xuBOTHBIX. B MX uucie: MOJIOUHBIE KOPOBHI U Te-
JIsITa, JIOLIA |, OBLIBI, KO3bI M CBUHBU. CBUHBY OTPEOIISIOT
CBIBOPOTKY OT IepepadOoTKH MOJIOKa Ha chbIp. CyIiecTByeT
BEpCHs, YTO 3HAMEHHTHIC O0aBapCKHE MOJIOYHBIE KOPHIHE-
BbI€ KOPOBHI (Braunvieh), npuse3ens! B baBapckue AbIbt
13 mBerapckux kantoHoB [ payororen u 11w, B cBoro
ouepeb MIBEHIAPCKUE «KOPHUHEBBIE OYPEHKI IepeKoye-
Banu B Anbnbsl 10 PoxxaectBa XpucroBa ¢ KaBkaszckux rop
[10]. B baBapckux Ambmax ¢epMepckue HaJelbl Topasio
OomblIe 1Mo pa3Mepam, YeM B APYIHX YacTIX AJIbII, HANPH-
Mep, B Utanuu v Bo @paHuuy. IT0 UCXOIUT CO BPEMEH
CPEHEBEKOBbS, KOIIa B POMAHCKUX M TEPMAHCKHX YacTsIX
AJbI YCTaHOBHIJIOCH Pa3HOE MPaBO HACIECIOBAHMS 3EMIIH.

B pomaHckux Anbax AEHCTBOBAJIO «peaibHOE MPaBO
HacienoBanus 3emin (Realanerbenrecht), mo kotopomy
3eMJIsl JIeTIMIIAch MEXIY BCEMH HAClICAHUKAMH ITOPOBHY
[11]. ITpu 3TOM € KaXXAbIM TOKOJIEHUEM 3eMETIbHbIE HaJle-
7Bl BCE YMEHBIIAJINChH, M, B KOHLE KOHIIOB, CTAHOBUIIMCH
HACTOJIBKO MEJIKMMH, YTO UX CJIOKHO OBLIO 00pabaThIBaTh.
3TO TOPMO3MIIO Pa3BUTHE CEJBCKOTO XO3SIMCTBA, U CTaJO
OIHOM M3 MPHYMH OTTOKA CEJIBCKOIO HACEICHUS] MMEHHO
U3 POMAHCKHMX YacTei AJbIl. B HeMEIKOS3BIUYHBIX YacTsIX
Anbr, u Taoke B baBapckux Anpnax, CylecTBOBaIO JIpy-
roe mpaBo Hacnemus (Alemanisch Recht), mo kotopomy
3eMJIs1 OCTaBajach y OJHOTO M3 HACIEIHHWKOB, HE JpOOU-
J1ach Ha YacTH.

Takum o0paszoM, depmepckre xo3siicTBa He pacmazna-
JIMCh, U HACEJEHHE OCTaBajJoCch B AepeBHsAX. U ceituac B
baBapckux Anbnax u [Ipenanbnax 3emMensHbIE Haembl 10-
crurator 20 ra 1 Oosnble, a MOroJI0BbE CKOTA B YACTHBIX
(epmax HacumuthiBaeT 2025 ronos, a wHorna u 50, B TO
BpeMms, KaK B UTalbsHCKUX AJIbIIax MOT0JIOBbE CKOTA CHITh-
HO COKparuiocs [12].

Kpome Tpaguiuii 1 mpaBuil BbIAaca U COACPIKAHUS 5
CKOTa, B baBapckux Anbmax CIOXHWIMCH IPaBUila CEHO-
KOIIICHHMS, TIEpepabOTKN MOJIOKA, TPaIULIUH IPOU3BOICTBA
CBIpa, YXO/a 3a MOJSAMH H JyramMu. DTH BBIPAOOTaHHBIC

"'YT06BI H3rOTOBHUTH «KPYI» BBIAEPKAHHOTO YETHIPE MECsLA ChIPa, 0OBIYHO AUAMETPOM 25 CM, BBICOTOI 9 cM 1 BecoM 25 Kr GaBapckuM pepmepam Tpebyercst

250 1 xa4eCTBEHHOTO MOJOKa. [9]
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BEKaMHU TPAIULUK U PUHLUIBI BEACHUS XO35iCTBa, Xa-
paKTep KIIBIX U XO3IHCTBEHHBIX IOCTPOEK M CTUIIb JKU3-
HH CO3JI TOT KYJABTYPHBIN JaHAAdT, KOTOPHIA BUAAT
TYPHUCTBI ¥ KOTOPBIi «pabotaeT» mist Hacenernus [13].

Kak coxpaHuth 3TOT KyJBLTYpHbIl JaHgmagprt?
KynpTypHblil nangmadt ecTb Npou3BOAHAS OT AEsATelb-
HOCTH 4YEJIOBEKA, CJICIOBATENIbHO, JOJDKHA (GKUTBY TEp-
putopusi, MecrooOuTaHue 4enoBeka. [opsl Oe3 mones-
HOH JEATEIbHOCTH YEeJIOBEKAa IPEBPAIAalOTCsl B MPayHoOe,
OMacHoe MpocTpaHcTBO. Kakumu OoHM M ObUIM MHOTO
TeICSTYeneTnit Hazaa. KynerypHeiii nanamadr B baBapun
NOANEPKUBAIOT, IPEKAE Bcero, pepmepsl. Takxke yxomom
Y MOHHUTOPHHIOM 3aHHMAIOTCS pa3JInuHble CITy>KObI (Jiec-
HbIE, BOAHBIE) U COO3bI (OXOTHUYBH, HATYPAIUCTHUCCKHE
u 1p.). Ho B ocHoBHOM — (hepmepsl. OHU KHBYT Ha 3eMIIe,
3eMJIsl IPUHAUICKUT UM, OHHM 3a Hee oTBedaroT. Kpome
(bepMepoB «cOOCTBEHHUKAMU KyJIBTYPHBIX JIaHIIIADTOBY
BaBapckux Asbil 1 penropuii (ToseH, JIyroB, JIECOB) SB-
JSIFOTCSI: TOCYAapCTBO, LIEPKOBb, PA3IMYHBIE COIO3BI, 00-
LIMHBI, TOBAPHIIECTBA 1 YaCTHBIE JIMLIA.

B Bapapckux Anbrax pacnonoxena 101 obmuna [12].
Kax u B llIBeinapun, B baBapckux Anbriax oOIIUHEI HMe-
0T PeLIAIOIIKE NIPaBa HA OCYIIECTBICHUE HA UX 3eMJIE JIFO-
0oro mpoekra. OOIIMHA UMEET KOJUIEKTUBHYIO COOCTBEH-
HOCTb ¥ MOXET CAATh 4acTh OOLLIEH CeTbCKOX03IHCTBEHHON
3eMJIM B apeHly Kakoh-1m6o ¢upme. Gupma crpout cson
3[0aHKs Ha OOILIMHHOM 3eMiie, a OOILIMHA MOIYYaeT JA0XO.
C apeHIbl ¥ oT HanoroB (upmel. OOLIMHA, KaK [IPABUIIO,
BJIQJICET MEHBLINM KOJMYECTBOM 3€MJIM, YEM OTICNIbHbIC
¢bepmepsl, yacTHble una. OOMMHA BOpaBe MOKyHaTb y
(hepMepoB 3eMITI0, B OCHOBHOM 3EMIIIO, 3aHATYIO JTyraMH —
Gruenland — 3aiexp, «3aMOPO3UTH» MOKYTIKY Ha 10 et a
3aTeM MPOAATh Y4acTOK ropazfo JOPOXKE IO CTPOUTENb-
CTBO (Cpa3y MpoJaBaTh 3eMJIIO IOl CTPOUTENBCTBO 3arpe-
mraercst). Pepmepbl MOI'YT NPOXAaBaTh CBOIO 3EMIIIO IO
CTPOUTEHCTBO TOJIBKO C COIVIACHs OOIIMHBI, WM COBETA
OOLLIMHBI, HO IPOJIaBaTh 3eMJII0 (hepMepaM AaKe HE BbITO/-
HO, TaK KaK (hepmepsl baBapuu 1omy4aroT JOTalyy Ha CBOU
3emenbHble Hagensl oT EC, ot 'epmanuu u ot 3emiu baga-
pust. Uem Oosblie epMepckuil Haziesn, TeM BbILIE JOTaIusl.
U naxe, ecnu hepmep He 3aceBaET 3eMITIO0, @ OCTaBIISAET MO
3aJIeKbI0 — JOTalUs HE CHU)KAETCsl, a MOBBIIACTCS (CeNb-
CKOXO35IIICTBEHHAsI 3eMJIsl HE UCTOLLAETCS).

Ilo mporpamMe pa3BUTUSL CEIBCKUX TEPPUTOPHIA
("Entwicklungsprogramme fiir den ldindlichen Raum" —
EPLR), npunsitoit 13 deBpans 2015 . i cenbckux Tep-
putopuii baBapuu nHa 20142020 rr. — EPLR Bayern 2020,
CpobomHas 3emuiss baBapust nomkHa TomyduTs 1,5 g
€BpO U3 EBPOIEHUCKOro ()OHAA CEIBCKOTO XO3AHCTBA VIS
pa3BUTUS CelNbCKUX TeppuTopuit [14]. A B cymme ¢ Ha-
LIMOHAJIBbHBIM (PUHAHCHPOBAHUEM OT TOCYAAPCTBA M Ipa-
BuTenbeTBa baBapuu 310 coctaBuT 3,6 M €Bpo. DTOT
00beM (PMHAHCHPOBAHUSI MIPEATIONATaeT 00EeCIIeYNTh Hau-
Jydllee pa3BUTHE HMEIOLIErocs MOTEHLHaNa CEIbCKUX
perroHoB baBapun — NpuUpOIHBIX, XO35HCTBEHHBIX U CO-
LUAaNbHBIX pecypcoB [14].
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H3menenns KyasTypHOro Jangmagra. CaMo CIoBO
«aamadT», TPOUCXOIIIee OT repMaHckoro «Landy u
MHJIOTEPMAHCKOTO «scafiiy (schaffen — co3naBars), 03Ha4aeT
3eMITIO, HIJTH COBMECTHO 00paOOTaHHYIO 3eMITIO /ISl )KU3HH U
yoBieTBopeHus norpedHocteii [ 15]. Takum oOpazom, coue-
TaHKeE CJIOB «KYJIBTYPHBIH JTaH AT BKIIOYAET B ceOs yKe
HEKyI0 TaBToJIoruo. TeM He MeHee, TEpMHH MPOYHO BOLIEI
B MOHATUIMHBIH anmapar MHOTHX 0OnacTel 3HaHUsL.

Kynsrypubie nangmadrer baBapckux Anbm U npearo-
U UI3MEHSUIN CBOU IPaHUIIbI BCIISICTBUE TPUPOIHBIX Ka-
tactpod: oOBabI, HaBoAHEHUsI, cenu. [locnenHee HacTy-
NaHUe aJTbIMHCKUX JIETHUKOB 16—18 BB. mpuBeNo K MOHU-
JKEHUIO BEpXHEH rpaHullbl Jeca Mo BceMy AJBIMNACKOMY
peruony npumepno Ha 100 m [16]. Ha rpanuity necHbIX u
JYTOBBIX JaHAIA(TOB BIMSIIN KaK MEPEBHINAC CKOTa, TaK
1 Ha00OPOT, COKPAIIICHHE TIOTOJIOBBSL.

C 80-x IT. MPOILIOTrO CTONETHSI U3MEHHUIICS BUIOBOU
COCTaB Jieca, JOMUHUPYIOLIEH MTOPOIOH celyac sBIsSeTCA
nuxTa. CyllecTBOBaia JOKTPHHA «TUOENH albIIMHACKIX
JIECOBY», U IMO3TOMY IPOU3BOAMIM MAacCCOBBIE IOJCAJKU
MUXTHI, KOTOpasi HEMPUXOTINBA U OBICTPO pacteT. [Tuxra
BBITECHMJIA BCKOpPE MHOTHE JpYyrue mnopoisl. JIucTBeH-
HBIE Jieca OOJbIle PacHpoOCTpaHEHbl B BOCTOYHOM 4acTh
baBapckux Ansn — bepxrecranen, @roccen. Tam u equn-
CTBEHHBII HALIMOHAJIbHBIN aJIbIIUNCKUN napk [ epmanuy.

B 20-m Beke KynbTypHBIE JaHAMIAQTHL, OCTaBasCh
IIPUMEPHO B TEX K€ MPaHULIAX, IPETEPIIEeBATN U3MEHEHMS,
B OCHOBHOM OT II€pEMEHBI XapaKkTepa, BUAA 3€MJICHONb-
3oBanus [17]. Yke ¢ 19 B., ¢ pa3BUTHEM KEIIE3HBIX JI0-
POT, COKpaTWJINCh MOCAJKU MIIEHUIbI (TaK Ha3bIBAEMBbIH
«TIIEHWYHBIA Kpu3ucy»). [lmeHuyy mocreneHHo mnepe-
CTaJli BBIpAIMBaTh He TOJIbKO B baBapckux Amnbax, HO
0 BCceMy AJBIMNACKOMY PETHOHY, €€ CTalMu IPUBO3UTH
W3 Ipyrux o0nacTeii, a moyis 0CTaBalIvCh MOJ JIyraMu JUIst
BhInaca ckora. CTpousiock OoIbliie KOPOBHUKOB M APYTHUX
IIOCTPOEK AJIS COJEPIKaHUs CKOTa 3UMOH.

Taxke OTMETHM, YTO C PA3BUTHEM KOMMYHMKALMH
OTMaja MoTpeOHOCTh BHIPALIMBAHUS JbHA, KOTOPBIH Tpe-
OoBaJics KaXIIOH ceMbe IS TPOU3BOCTBA OASK L. [Ipu-
BO3HOM XJIOMIOK OBLI JIEIIeBIIe, U TIOCAIKH JIbHA TOCTEICH-
HO COKPATHJIUCh 10 MUHUMYMa — «TEKCTUIIBHBIN KPU3HCH.
Jlen BeIpamyBanu, HalpUMeEp, B 3anajHoON yactu basap-
CKUX AJIBII, B IIIMPOKO# oNrHE AJIbroi. Ty 0aBapcKyro
00JacTh Ha3bIBAJIM «TONYOOH AJBroi» M3-3a LBETYILETO
npHa [18]. OgHako B HacTosIIIEe BpeMs Yallle BCTpedaeTCs
PEKIIaMHOE BBIpaXKEHHUE «3eNeHblil Anbroib» (puc. 5). Jlen
MIPOJIOJDKAIOT BBIpalMBaTh B AJjbnax Amepray, B BOC-
TOYHOM 4acCTH peruoHa. B ropHoM xo3siicTBe baBapckux
AJBII C OKOHYATEJIbHBIM ONpENIeNeHNEM OCHOBHOIO Ha-
MIPaBJIEHUS CENILCKOTO X035HCTBA Ha MSCO-MOJIOYHOE, U3-
MEHEHHH B KyJIBTYpHOM JlaHAmAadTe cTano MeHbIIe, YeM
B IPYI'MX peruoHax ToM xe baBapuu. MonodHoe u MsCHOe
HarpaBJleHHE XO3SMCTBA OKOHYATENBHO IpeoOpa3oBaio
KyJBTYpHBIH JIaHTIA(T B TyTOBOM.

OnHako U «3€JEHbI» JIyTOBOW KyJABTYPHBIM JaH[I-
wadt baBapuu Toxe mensiercs. [IpumepHo 10 net Hazan
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OBUT OTMEUeH, TaK Ha3bIBAEMBIH, «KYKypY3HbI Oym». B
I'epmanun B 2007 1. OBIT IPUHAT HOBBIN SHEPreTUIECKUN
3aKoH, 00 00s3aTebHBIX Mo0aBkax Onoromuea [19]. Io-
TOM 3TOT 3aKOH IpEeTepren M3MEHEHHs, HO CHadaja OH
MpUBEN K HEONaronpuATHHIM U3MEHEHHSIM B KYJIETYPHOM
nangmadre. Kpome parnca B HekoTopbix obnacTax basap-
CKHX AnbI (hepMepbl CTalH CaxaTb KyKypy3y, 3T0 ObIIO
BBITOJHEE, YeM MOANCPKUBATh JIYT, WIM BBIPAIBATh
3epHOBbIe. Kak pesynsrar — cTanu pacTd LEHbBI Ha XJ1e0,
MyKy. [locanku KyKypy3sl IpUBEIH K U3MEHEHHUIO CTPYK-
TYpBI TIOYBBI, €€ YIUIOTHEHUIO. YBEJIMYMIIACh OMAaCHOCTD
3aTOIJICHUsI MIPU MaBOJKAX, TaK KaK KyKypy3a MEHbLIE
3aziepKuBaeT Boxy, 4yeM Jyr. K ToMmy ke mox KykKypysy
OTBOIMIINCH «AEe(UIMTHBIC» IUIOCKHE TOBEPXHOCTH, Ha
CKJIOHaX KyKypy3y He caxaroT [20]. K Hacrosamemy Bpe-
MEHHU CUTYaLusi "3MEHUIIACh, TOCAAKU KYKYpYy3bl U parca
COXPaHSIOTCS U ceifuac, HO B YMEPEHHBIX pa3Mepax.

B nocrnennee necstunerue, Bnaaes eme 601ee MOITHOM
TEXHUKOH, OaBapckue (epMepbl BHIBO3AT HA IOJISI CIMII-
KOM MHOT'0 YIOOPEHHI — €CTECTBEHHBIX U UCKYCCTBEHHBIX,
nyra «nepeyaoOpeHsly. BeneacTBue 3TOro ucuesnu MHO-
T'He BUBI pa3HOTPaBbs. Ha m1ockux moBepXHOCTSIX pazHO-
TpaBHBIE JIyra y)Ke IPaKTHYECKH HEe BCTPEUAIOTCSI, U3pelKa
Ha BBICOKUX CKJIOHAX, XOTSI B ABCTpUICKHX AJbIIaX pa3HO-
TpaBHBIE JIyTa elie BcrpeyaroTces. M3-3a ynoOpeHuii noBbI-
CHJIOCH COZEP)KAaHHE HUTPATOB B PYUbsX, B KOTOPBIC HIET
cToK ¢ mosned. Ha ounctky Bozapl TpeOyroTcs Bce GombIme
3aTpaThl, 3TO MPUBOIUT K TOJOPOKAHUIO IUTHEBOH BOIBI U
npoxykToB mutanus [21]. [IpoGnema n30pITO4HOTO BHOCA
yaoOpeHuii Bce Oonbliie o0cyxkmaercs B mpecce U B Mu-
HHUCTEPCTBE CEIBCKOTO X035CTBA ¥ TOTOBHUTCS HOBAs IIPO-
rpaMMa MOHMTOPHHIA COCTOSTHUS BOIBI B PyUbSX M peKax
baBapckux AnbIi.

Puc. 4. «3enenviti Anveoiry. Koeda na cknonax He nacemcs
CKOM, CKIIOHbL apeHOYIOm OJis MPEHUPOBOK HAUUHATIOWUE «Nd-
paznsiimepoly. Domo asmopa
Fig. 4. "Green Allgoy.” When cattle are not grazing on the
slopes, beginner “paragliders’ rent the slopes for training.
Photo by the author

Typu3sMm, 0COOCHHO 3UMHHMI, BO MHOTHX OOJACTSX AJIBIL,
IJIe BO3HUKIIH KPYITHBIE TYPUCTCKUE IICHTPBI, IPUBEI K HE00-
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PaTUMbIM TPUPOIHBIM M3MEHEHHsIM. OCOOCHHO 3TO KOCHY-
nock OpaHITy3cKuX AJbI, I7ie TOSBUINCH NEPBBIC IEPEBHU
JUTSL TOCTEN U IEPBBIE KPYIHBIE JIbDKHBIE cTaHIMK. B bapap-
CKUX AJbIIaX €CTh TOJNBKO JIBa KypopTa ¢ MHPOBOU CIIaBOM
Tapmunmaprenkupxer (Lyrmmurie) n O6epetaopd (Anb-
roiickue Asbiisl). O6epernopd, HeCMOTpS Ha MOMYISIPHOCTB,
COXpaHsieT OOJIMK HACTOSIIEH ATBITUICKOM JePEeBHH, UTO CTa-
HOBUTCS y)KE€ PEIKOCTBIO. BONBIIMHCTBO JIBDKHBIX KypOpTOB
BaBapckux Anbn pactionokeHsl B cpeHeropbe (oxomno 2000
M), ¥ [TOKa OHH MEPHO COBMEILIAIOT COCEZICTBO JIBDKHBIX TPacc
Y KOPMOBBIX JTyTOB [ CKOTa. MKy TYpUCTCKIMH OOBEKTa-
MH (TIOMEEMHHKAMH ), H COOCTBCHHHKAMH 3¢MITH: CEITHCKUMU
OOIIMHAMM MJIH YaCTHBIMH JIMLIAMH — CYLIECTBYIOT IOTOBODBI
apeHIbl WM MOKYNKHU 3eMTH. CKIIOHBI HCTIONB3YIOTCSI 3UMOM
JUTs TBDKHBIX TPace, a JIEToM — 1ot actoma (puc. 5). Jler-
HUI TypU3M NPUHOCHT MEHBILIE MEXaHMIECKOTO Bperia JIaH -
madTam, 4eM 3UMHUM, OH TAKoKe MOJICPKUBACT XO3SHCTBO
TOPHBIX XIDKHH, KOTOpBIE pa0OTAIOT Ha 00CITY>KHBaHUE TYpH-
c1oB. OIHaKO IPaHULIBI JIETHETO TYpH3Ma TOXKE JA0JDKHBI OBITh
TBEPIO YCTAHOBIEHBI, TaK KaK 3TO YK€ HE MPEXHHI Merui
TYpH3M, @ 4YaCTO MOTOPU30BAHHBIMH.

Puc. 5. Cosmecmnoe gradenue 3emineii — NOObEMHUK U «3eHHe-
paﬁ», XUNCUHA C MOJIOYHBIMU KOPpOBAMU U cobCmeeHHbiM npo-
uzgoocmeom cvipa. Pomo agmopa
Fig. 5. Joint ownership of land - a lift and a sennery, a hut
with dairy cows and its own cheese production. Photo by the
author

Tpaouyuu. B monnepkaHuu KyJabTYpPHOIO aibIUi-
CKOT0 JIaHAmAa(Ta HEMAIYIO POJIb UTPAIOT TPATUIINHU, HE
TONBKO TPAAULIMU 3E€MJICNEINS, HO TaKXe IIEPKOBHEIC,
ceMeiinbie, oOmmHEbIe. OHU coXpaHstoTcs B baBapckux
Anpnax mo ceit JeHb, NOMYJSPHBI CPEIU HACEICHUA U K
TOMY >K€ MPUBJIEKAIOT TypucToB. Hanpumep, cron ckora
¢ TOpHbIX nactouin — Viehscheid. OH IPOXOmUT C cepe-
JIUHBI CEHTSOPS 10 NIEPBBIX YKHCEN OKTAOPS, OOYESPETHO
C pa3HBIX NacTOUI B pa3Hbie AepeBHU. CylIecTBYET pac-
MUCaHUE, KOTNIa B KaKoW JiepeBHE OyJIeT CTOH CKOTa, U Ha
3penuiie coOupaeTcs ThICSIYU TYpUCTOB. IlacTyxu omeTsl
B HaUMOHAJbHYIO onexny (Tracht), KOpPOBBI yKpalleHBI
BEHKaMH, JPEBHUI OOBbIYal, YTO O3HAYaeT — 3a JICTHUH
NepHoJ He MOTHOJI0 HU OHO XKHUBOTHOE (pHC. 6).
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Puc. 6. Ocennuii nepecor ckoma ¢ 1emHux nacmouy
(Viehscheid). Ilybnuxa scoem enu3y 6 depegre. Domo aemopa
Fig. 6. Autumn cattle driving from summer pastures (Viehs-
cheid). The audience is waiting downstairs in the village.
Photo by the author

[y6nuka, mpuexaBIiias CMOTPETh Ha 3TO «ICHCTBOY, Ya-
CTO ofieTa ¢ OaBapckuM KomoputoM. OceHb — BpeMsi, Koria
€CTh MHOT'O IIOBOZIOB HAJIETh HALMOHAJIBHBIC HAPsAbL, 3Ty
KpacHBYIO, Y>K€ HEMHOIO CTHJIM30BaHHYIO onexay. Onex-
na «TpaxT» CTOMT JOpOro, OJHAKO OYEHb MOMYJIApHA 10
CHX IIOp, TaK KaK He TOJIbKO KpacuBa, HO U MPAKTUYHA: Te-
TUIasi, IpoYHast, ynoOHas1, TpaauloHHas. 3rotoBineHreM
PEMHEI, DA, CIEIUAILHON (PYPHHUTYPHI, TIOIIMBOM Ca-
MOW OZISKIIBI M OOYBH 3aHSITO MHOXKECTBO MEJIKHX M KPYII-
HBIX MPOU3BOACTB. Ha mpa3qHuKy HAIIMOHATBHON OEKIbI
B Ty WIHA MHYIO IEPEBHIO C HACEJICHUEM B THICAYY YEIIOBEK
MOXKET IIPUEXATh HECKOJIBKO ThICSTY (pHc. 7). «TpaxT» — 310
yHu(pOpMa, TPUHAUICKHOCTh K MECTHOCTH, TPHHAJIICHK-
HOCTb K «OalipuIi, U 3T0 00bETUHSET.

Puc. 7. IIpazonux nayuoHansHou o0excobl 8 Oepeste Duiet, Bepx-
Hutl Amveotl, 3anaonas vacmv basapckux Anon. @omo asmopa

Fig. 7. National clothing festival in the village of Fischen,
Upper Allgdu, western Bavarian Alps. Photo by the author
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Ho eme Gonee oObeauHsieT miofed S3bIK, AUAJICKT.
JuanexroB B baBapckux Anblax HeCKOIbKo. OCHOBHBIE
TPYIIBI — FKHOOABAPCKUiA, MIBAOCKO-aIEMaHCKHUN. YCT-
HBIX Hapeyuié MHOXECTBO. JlMaJeKThl MOANECPIKUBAIOT-
csi CoeroM EBpombl. CyliecTBYIOT TEIENpOrpaMMbl U
¢bunbMbl Ha nuanexTax, Kypcel auanektoB. B basapun
0COOCHHO CHJIBHO OLIYILAETCSl 3TO €AWHCTBO JIOACH IO
HX IUAJICKTaM.

K momynsipHeIM A0 CHX HOp OPEBHHUM S3bIYECKUM
oObgasiM B peruoHe ortHocsTcs: Klausentreiben n
Bdrbeletreiben. Oun npa3nuytorcs B baBapckux Asprax
B nekabpe. B 310 TeMHOe BpeMs rozia Jronu passlie 00-
SUTMCH 3JIBIX JAYXOB U JIeMOHOB. UTOOBI MX HMPOrHATH MO-
JIOZIbIe MY)KYMHBI OfeBaly Ha ceOs MIKyphl U Opoauiu
BEUEpOM II0 YJIHMLAM, CO3[aBasi MHOTO Iyma. Tak OHHU
OTIYTUBAJIM 37bIX AyXoB. Celvac Ha 3TOT Npa3gHUK C
MepeoieBaHNEM IOHOIIN OJICBAIOT CHICHUAIBHYIO OACKIY
W3 IIKYP W CTPAIIHBIC POrarble MacKH, UIYyT MO yIULaM
U «IyrarT» Hapoj, KOTOPbIH coOupaercsi CMOTpPETh Ha
HuX. Bdrbeletreiben — 3T0 mecTBHE MOJOIBIX JIEBYIIEK,
OZETHIX CTAPBIMHU BEIbMAaMH U TAKXKE ITyTAlOLIUX HApO..
OTH Npa3IHUKY OYEHb HOMY/ISIPHBI CPEIH MOJIONEKH (BH-
VMO, U3-3a MOIYJIIPHOCTH BCAKOTO poza «(aHTI3m»). B
LIECTBHUAX YYacTBYET MOJIOACKD U3 Pa3HbIX IEPEBEHb, HO
MIPOXOAAT LIECTBUS B IBYX-TPEX MeCTax.

OueHb cuiibHBI B baBapckux AubliaX LIEPKOBHBIE Tpa-
ouiuu. B xaxoi nepeBHe ecTh LIEPKOBb, a B 0oJiee KpyIl-
HBIX TOCEJICHUSIX — HECKOJIbKO. COXpaHsIOTCs TpaguLin
MY3bIKaJIbHBIE: B KaX10i OONBILION AEPEBHE CBOW OPKECTP,
€CTh CBOIHBIC OPKECTPbI (OOBIYHO IYXOBBIX WHCTPYMEH-
TOB) WM XOp. Heckoibko pa3 B romy OpKeCTpbl at0T KOH-
uepTsl. Bee 3Ti MeponpusaTHs JOKHBI BOCIIONHSTE Pa3HU-
Ly MEXy A€PEBEHCKOM U TOPOACKON *KU3HBIO, YACPKUBATH
MOJIOAEXKb B cenax U JepeBHsX. [IpaBurenscTBo baBapun
W MECTHBIA OKPY)KHOM MYHHLMIAIUTET MOIJEP>KHUBAIOT
CPEIHUX NpeIIIpUHUMATeNIeld, B Cydae IMPUPOIHBIX Ka-
TacTpod OHM MOJIYYAIOT KPEOUTHl U OE€3BO3ME3IHBIE TO-
Tauuy. B peruoHe akTuBHO pabOTaeT OUYEHb MHTEPECHAs
[porpaMma pa3BuTus, no-aHrmiicku 3pyvamasi LEADER,
YTO SIBIISIETCS COKpalleHWeM oOT (paHIy3ckoro Liaison
entre actions de développement de l'économie rurale,
— ,, Verbindung zwischen Aktionen zur Entwicklung der
ldndlichen Wirtschafi* (BzanMozelcTBIE OITBITOB IS pa3-
BUTHS CENTbCKUX PETHOHOB). DTO ofHa M3 mporpamMm EC,
ocHoBaHHas B 1991 r. OHa HarpaBiieHa Ha TO, YTOOBI MTOAI-
JEpKUBaTh WHULMATHBEI U COOCTBEHHBIN ITyTh Pa3BUTUS,
COXPaHHUThb CEJIbCKUE PETrHOHBI ITyTEM IIOBBILICHHS Kadye-
CTBA KU3HU B CEJIBCKON MECTHOCTH, U OCOOEHHO B TOPHOM.
C 2006 r. mporpaMmMa CTaHOBUTCSI OZHOM M3 OCHOBHBIX
MIPOrpaMM Jjisl pECUOHOB [22].

BriBoabI

Kynerypasie manamadTe baBapckux Ak, B OCHOB-
HOM JIyTOBBIE CEIbCKOXO3SIMCTBEHHBIE JaHAMAadThl, CO3-
JaBAINCh BEKaMu B Ipouecce (HOPMUPOBAHHS CHCTEM
TOPHOTO TNPHUPOIONOIB30BaHKA. B omimume oT MHOrMX
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aNbIIUACKUX PErnoHOB B baBapckux Aunbnax Tpaauuuu
JIBIMHACKOTO NaCTOMIIIHOTO )XMBOTHOBOZICTBA XOPOILIO CO-
XPaHWIUCh.

B 20-m Beke ¢epmepckue 3eMenbHbIE HAAEThl Majio
W3MEHHUIIN CBOM TPAHHLIBI, HO N3MEHUIIOCH «COIEPIKaHHUE
(hepMepcKuX HAAENOB: M3-3a IKCTPEMaJIbHO CHIIBHOH cIie-
LUaJIM3aLIH X035HCTBA HCUE3TI0 MHOT00Opas3He CEeNbCKUX
naHamadToB, KOTOpoe Obl BKIIIOYAIIO JIyTa, Cajbl, 3epHO-
BbI€, 03UMBIE, OBOIIHBIE, ISTOAHBIC KYJABTYpBL. M3MeHmIcs
LBETOBOW aCIIEKT — MOJISI 3€PHOBBIX, O3UMBIX, CAJIbl, TI0-
CaJlKil JIbHa YCTYyNmWJIM Mecto jyram. IIpeoOnmamaer «3e-
JICHBI ACTEKT», MHOTAA TMEPEMEXAIOLUINNACI C JKENThIM
ACTICKTOM I0JIeH KyKypy3Bbl H parica.

U3-3a M30BITOYHOTO BHECEHHs YHOOPEHHH HCYE3II0

JUTEPATYPA:

1. Counsel of Europs https://www.coe.int/en/web/conven-
tions/full-list/-/conventions/rms/0900001680080630  (ata
obpamenns 18.07.2018).

2. Batzing W., Messerli P. The Alps: an ecosytem in trans-
formation // The State of the World’s Mountains. A global re-
port / Ed by P. B. Stoun. London and New Jersy. 1992. Pp.
45-91.

3. Baetzing W. The Alps — Periurbanisation in a Rural
Macro-Region in Europe // Metropolises and “their” Alps. Fo-
rum Alpinum ’10. Bayerische Akademie der Wissenschaften
(Hrsg.). Munchen. 2010. Pp. 14-16 .

4. Batzing W., Sonderegger R. Second homes in the Alpine
Region. On the interplay between leisure, tourism, outmigra-
tion and second homes in the Alps. In: Revue de géographie
alpine // Journal of Alpine Research (Internet-Journal, Greno-
ble). 2014. Vol. 102. 13 p. (English). http://rga.revues.org/2511

5. bagenxoB FO.I1. )Kusns B ropax. M.: I'eoc, 2018. 479 c.

6. Batzing W. The landscape of the Alps. Is the traditional
cultural landscape changing into a wilderness? / The Alps —a
Bird’s-Eye View. / Ed. Matevz Lenarcic, Janez Bizjak (Hrsg.):
Slovenia 2009. Pp. 491-493.

7. burtu O. Anbnsl ot JIroonsus! 1o JInona u or MronxeHa
10 Munana. M.-CII6., 2008. 381 c.

8. The protective forest in the Bavarian Alps // Bavarian
Ministry of Food, Agriculture and Forestry. Augsburg, 2000.
78 p.

9. Horner-Villages // Guest magazine-Local councel meet-
ing. N 125. 31.05.2019. 50 p.

10. Original Allgau / Ed. G. Hagelmuller. Kunstverlag Sch-
weinberg, 2016.160 p.

11. Prostl E. Between tradition and innovation // South Ty-
rolian ,,farmers wifes‘ organization . Bozen, 2002. 70 p.

12. Mapping the Alps. Sosiety — Economy — Environmen /

T.11. N34 1), 2019 T

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

JYTOBOE PA3HOTPaBbe M YXYALIMIOCH KAayeCTBO BOABI B
PYUBSIX U pEKax.

Typusm B baBapckux Aunbnax moka COXpaHseTcs B J10-
MYCTUMBIX TPaHULAX, COCYIIECTBYET C CEILCKUM XO03Sii-
CTBOM M COTPYJHUYACT C HUM Ha PABOBOM OCHOBE.

CoxpaHeHue KyIsTypHbIX J1aHImagToB B baBapckux AJib-
Max UMEET JIBE COCTaBIISIOLIME: NepBasi — PaBUTEIIbCTBECH-
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A Council of Europe Ordinance of 2000 obliged govern-
ment structures of various levels to protect and care for cul-
tural landscapes designated as human-inhabited territory,
which characteristics express the mutual long-term influence
of natural and anthropogenic factors. The concern is caused by
the fact that since the second half of the 20th century, with the
growth of mechanization, automation, and chemilization, the
cultural landscapes of both the lowland and mountain regions
have undergone particularly strong changes.

The Alpine mountain region is considered as a benchmark
in which the traditional economic activity in mountain areas,
with its regional differences, keeps on co-existing with the
current rapid development of technology, innovations and the
increasing influence of external capital. However, the prob-
lems inherent in all the mountainous regions of Europe (de-
sertion of rural settlements and outflow of population, declin-
ing role of agriculture and increasing role of tourism) are also
characteristic of the Alpine region. The article deals with the
territory of the northern, marginal part of the Alps, belonging
to Germany — the Bavarian Alps.

The Bavarian Alps occupy only 1.7% of the Germany ter-
ritory but for Bavaria, this Alpine area is closely linked to its
identity. In Alpine Bavaria, traditions, dialects, folklore are be-
ing preserved. The farmers land plots here are bigger than in
other parts of the Alps, as well as the number of livestock.
Population outflow in the Bavarian Alps is less than in some
provinces of the Italian or French Alps. The Bavarian Alps is
an area of developed, highly specialized and high-tech meat
and dairy farming. But at the same time it is an area of so-
phisticated mass tourism — both, winter and summer. There
are practically no original natural landscapes in the Bavarian
Alps, since with the arrival of Bayovars, from about the 9th
century, agricultural development of the territory began, and
by the Middle Ages all suitable areas had been developed.
Thus, all existing landscapes are cultural landscapes, the result
of natural development and human impact. The cultural land-
scape of Bavaria, attractive for tourists and so important for
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the preservation of the natural balance, is supported primarily
by farmers. Therefore, the main task is to prevent the desola-
tion of mountain regions, the preservation of rural settlements
and the rural way of life.

Factors contributing to the preservation of the cultural land-
scape could be divided into external (political or legislative)
and "internal". The external factors include: government subsi-
dies of various levels (starting from the Council of Europe) to
farmers; land law protecting the integrity of agricultural land;
community rights to land and property management; building
codes and regulations that preserve the architectural integrity
of rural settlements.

The “internal” factors in support of the Bavarian cultural
landscape are hidden in the very system of rural life. These
are traditions, customs, dialects. Traditions are worked out
for centuries, passed down from generation to generation:
housekeeping skills, crafts, customs, ceremonies, cuisine,
etc. Traditions in Bavaria are very strong, as are the dia-
lects. These factors unite people, create a connection with
the place of residence with nature which is reflected in the
cultural landscape.

Keywords: Alpine region, Bavarian Alps, cultural land-
scape, land use traditions, communities.
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10.IN. BageHkoB

KYNbTYPA U PA3BUTUE TOPHbLIX TEPPUTOPUMA:
YHUKATIbHAA MOAEJIb PYCCKUX CTAPOBEPOB
«BENOBOAbLE»

O poJi KyJILTYpbl B Pa3BUTHH FOPHBIX TEPPUTOPHUIA

DKoHOMUKA He AGNISIemCs HU eOUHCIBEHHbIM, HU OOMUHUPYIOWUM DAKMOPOM
VCMOUYUB020 PA3GUMUSL — K THAKOMY 6b1800Y NPUULLO MENCOVHAPOOHOE HAYUHOE
coobugecmeo 6 konye XX eexa. Pazeumue yoice nenv3s ObLI0 paccmampugams Kax
€OUHDLI, TUHEUHBI NpoYecc, NOCKOILKY MO HeU30eHCHO Npuseno 0vl K YHUUMo-
JHCEHUTO KYILINYPHO2O PA3HO0OPA3US U UCIMOPULECKO20 ONbIMA, K ONACHOMY 02Pa-
HUYEHUIO MBOPHUECKUX BOIMONCHOCEN 4en08eyecmed «neped TUyoM 3a8emHoo
npouLIo2o u Henpeockasyemozo oyoywezoy [1].

Hoomomy 6 1991 2. Bcemupmnoti komuccuu no kyromype u pazsumuto FOHE-
CKO 6v110 nopyueno nodeomogums Bcemupnuwiii 0oxaad o ezaumoodeicmseuu
KYIbmMypovl U pas3sumust u npednodxcums 1106anvusitl naan delcmsuii no unme-
epayuu KyniomypHulX nompebHocmell ¢ yeuamu yemouuueoeo passumus. 1lo-
CKObKY «pa3eumue, OmoeieHHoe om 4en06e4eckoz0 uiu KyibmypHozo KoH-
mexcma, — 3mo pocm 6e3 dywuy. Tax nagocro 38yuan 2nasHvIll Me3uUc 3Mo20
doxnaoa, komopwli Ovin onyonuxosan ¢ 1996 200y. Tem He menee, na gone
Ce2OOHAWHUX 3AABNEHUL O pewarowell poiu UCKYCCMEeHH020 unmeniexkma [2]
8 YCMOUYUBOM PA3GUIMUL IMOM NADOC He KANCeMCsT HAM USTUWHUM U apXa-
uynvimM. Hanpomue, on cmagum Henpocmou 60npoc 0 «Yu@dpogou Kyivmype»
obwecmsa XXI-20 6exa u mecme Kynvmypsl 8 pazeumuu.

30ecv cnredyem umemsv 6 6udy, 4mo ROHAMUE KVAbMYPLL 6 IMOM KOHMEKCme
MPAKMYemcs HaMU 6 €20 USHAYATIbHOM NOHUMAHUU, BNEPBbLe NPEOTONCEHHBIM 2pe-
yeckum gunocogpom Maprom Kamonnom cmapuium 6 e2o Tpaxmame o 3emnede-
quu De Agri Cultura (ox. 160 e. do n. 3.) [3]. Kyiemypa u pazeumue, 6 ux wupokom
MUPOBO33PEHUECKOM NOHUMAHUU — 9MO 084 HYHOAMEHMATLHBIX OCHOBAHUS HeTO-
seueckol Jcustu (Obimus), KOmopsie HePA3PLIGHDL U CYUECEYIOM OM CAMO20 Ha-
YANA Cyuwecmeosaniusl 4enoexa Kax CoyuanbHo2o uod. A6mopsl 00Kkiaoa cmagu-
Jiu nepeo coboli Hogvle (071 MO20 8PEeMEHLL) BORPOCHL, A CIapbie YoPMYTUPOBATUCD
NO-HOBOMY:

* Kakue kynomypHvie 1 cOyuanbHo-KyIbmypHvle (aKmopuvl Gusom Ha pas-
sumue?

* Kaxk xynvmypul u Mooenu pazeumusi ces13amsl opye ¢ Opyeom?

* Kak bazogvie snemenmovt MpaOUYUOHHOU KYIbIypbl MOZYM COYemamscs ¢
MoOepHuzayuei?

* Kakosvl KyntomypHbie acnekmol UHOUBUOYATLHO20 U KOLIEKMUBHO20 O1a20-
nomyyus?

Co onsa nyonuxayuu omuema FOHECKO «O xymwbmype u paseumuuy npo-
w0 noumu uemseepmo 6exa. Tem ne meHee, cOBMeCMHAS UHUYUAMUBA JICYPHA-
108 «Mountain Research and Development” u «Yemotiuusoe pazeumue 2opnvix
meppumopuiy’ 0 8blnycke CNeYuarbHO20 HoMepa, NOCEAUWEHHO20 POTU KYIIbIYpbl
6 pa3gUMUU 20PHBIX PAUOHO8, 36YYUM, 8 C8eMe HOBLIX 2N0OATLHBIX U PECUOHATL-
HBIX 66130608, Oonee uem akmyanvho. C 0OHOU CMOPOHbI, 00WECmEOM U HAYKOU
Haxonyen 602amviil ONvIM NO UHMeSPAYUYU NPoOIeM Pazeumus U GONPOCo8 Coxpa-
HeHUsl KYIbNYPHO20 U NPUPOOHO20 HACEeOUsl, ¢ OpYeoll — NOAGUIUCH HOBblE NPO-

"Mucruryt reorpadun PAH, 119017, . Mocksa, Poccust, yubaden@mail.ru.
2 http://www.mrd-journal.org/ ([lara o6p.: 10.12.2018).

3 http://www.naukagor.ru (Jlara 06p.: 10.12.2018)

T.11. Ne3(41), 2019 T



Onembl U 8bI306bL: DedCeHYbl, MPYO08As U IKONOSUECKAS
MUspayus, MacumaobHvie UHPpAcmpyKmypHsle npoeKmuyl
— kumatickuti «Ilosic u nymoy, ypoanusayus u coxpanerue
buono2UYecKo20 pazHoobpasus u op.

Topel 60 6cem mupe asisiomesi domom 0L 602aMozo
KVIbMYPHO20 PA3HOO00OpA3uUsl, RPOSAGIAIOUE20Cas 6 0COo-
OEHHOCAX CeNbCKOXO3AUCMEEHHOU NPAKMUKU, COYUATL-
HO-9KOHOMUYECKUX MEeXAHUSMOS8 YNPAaGIeHUsl, camoObim-
HOCMU 513bIKOG U UCKYCCMEA 20PHO20 HaceneHus [4—6].
Bonvuuncmeo eopnvix nanowagmos A6na0mces Kyio-
MypHoIMU  (M.e. MPAHCHOPMUPOBAHHBIMU  OeSIMENbHO-
CMbIO Yen06eKa), Maxk Kaxk oHu opmMuposanucy Ha npo-
MANCEHUU 8EKO8 COPHBIMU COODUECMEAMU U OMPAICAIOm
UX MUPOBO33PEHUe U SHAHUS 00 YNPAaseHuU NPUPOOHBIMU
pecypcamu [7; 8].

Topnuvle coobwecmsa nepesicusaiom 2nyooxue u Obi-
cmpbie npoyeccyl COYUOKYIbIYPHbIX USMEHEHU, GbI36AH-
HbIX MaKumMu axmopamu, Kax dmuepayust, ypoanuzayus
U pacmywjas 606J1e4eHHOCb 6 DPbIHOUHYIO IKOHOMUKY.
Omu uzmenenus yeposicaiom 602amomy KynbhypHOMY Ha-
cneouro 2op. Tem He menee, copuvle coobujecmea 4ymko
peazupyiom u nPUcnocabnueaiomcs K nepemeHam meop-
YecKuUM Nymem, OCHOBbIBASICH HA CEOUX KVIIbINYPHBIX MPa-
ouyusix 051 paspabomxu COOCMBEHHbIX MOOelel pa3eu-
mus [9]. Oonako u oHu Mo2ym omcmynams noo Hanopom
azenmeme no pazeUmMUIo U GHEUHUX UHEECMOpos. B smux
VCNIOBUSAX OHU PUCKYIOM NPEBPAMUMbCI 8 «KYAbIMYPY KO-
KOHA», KOMOPULI, 803MONCHO, COXPAHUM C80I0 UHOUBUOY-
AnbHOCMb U KYIbMYPHbIE MPAOUyu, HO 6 «MY3EUHOMY
@opmame. bonee mozo, maxas «3auWumHasy MoOeib, Ha-
Npasnentas Ha coxpanenue KyabmypHol camobbImHocmi,
Mooicem npusecmu K dMHOKYILIMYPHLIM KOHDAUKIMAM U
HANPANCEHHOCMU.

Huuyuamuea scypranog no no02omoeke cneyuanbHo-
20 HOMEpa 0 ponu KyIbmypsl 6 mpanc@opmayuu KoHyen-
Yuu YCmotuu8o2o paseumusl  20pax mMooicem ovims cghop-
MYAUPOBAHA CEOYIOWUM 0OPA30M:

® «Hmeem nu Ml npUMeEPLL MO20, YMO KYIbMypa a6-
JISIeMCsl UCTHOYHUKOM MEOPYEeCMead U pacuiupenus npag u
BO3MOICHOCTEL 20PHO20 HACELEHUS, YO OHA ABNAEMCS
MOt NOYGOU, HA KOMOPOU MO2ym (opmMupo8amvcs adex-
sammvle MOOENU YCMOUYUBO20 PA3GUMUSL 20PHbIX MeppU-
mopuil U SMuKu 2opyeg?

* Kax xymmypa nomozaem npeoooiemsv paspule
MednHcOy TUYHOCMBIO U OOWUHOU, (0OWUHOU U 20Cyoap-
CMEOM, MECIHBIM NPEONPUHUMAMELEM U BHEUHUM UHEe-
cmopom — FO.B.), 0 wem 208opunocey 6 Omueme Komuccuu
FOHECKO no xkynomype u pazsumuio?» [cm. 1].

Poccuiicknii KOHTEKCT YCTOHYMBOIO pa3BUTHS

TOPHBIX TePPUTOPHUIA

B xonue XX Beka mocine BKI0YeHUs [0pHOH [J1aBbI B
I'moGankhyto moBectky pazutust XXI Beka [10] Bo Bcem
MHpE Ha4YaJUCh AKTHBHBIC ITOUCKH U OOCY)KAECHHS Moze-
Jield yCTOWYMBOIO Pa3BUTHUS TOPHBIX TEPPUTOPHH, alleK-
BaTHBIX CrielM(UKE TPUPONHBIX, KyIbTYPHBIX U UCTOPH-
YECKUX OCOOEHHOCTEH KOHKPETHBIX T'OPHBIX PETHOHOB.
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OroTt nporiecc He obomren croponoi u Poccuro [11], tme
TOpBI ¥ BO3BBILIEHHOCTH 3aHUMaIOT 6osee 50% tepputo-
pun [12] u xapakrepu3yrorcs (paHTaCTUIECKUM TPUPOJ-
HBIM U 3THOKYJIBTYPHBIM pasHooOpaszuem. Cienyer uMeTh
B BH/LY, 4TO I10 BPEMEHH 3TOT MPOLIECC, C OAHON CTOPOHBIL,
coBnain ¢ pacnagom Coserckoro Coro3a, a ¢ Apyros — ¢
Ha4yajoM INepHofa OTKPHITOCTH W aKTUBHOTO MEXIyHa-
POIHOIO COTPYAHUYECTBA B chepe HAYKU U Pa3BUTHSL.

B «ropHOM KOHTEKCTE» BCE 3TO NPHUBENIO K BBINOJ-
HEHUIO COBMECTHBIX MEKAYHAPOIHBIX MCCIEIOBaHUN U
npoekroB Ha KaBkaze, B LlenTpansHoit A3uu, Ha Aunrtae
B cepe YCTOHUMBOIO Pa3BHUTHSI TOPHBIX paioHOB. Mx
IVIaBHOH 1IeJIbI0 ObLI MOMCK KOHLENIUI Pa3BUTHS TOPHBIX
TEpPUTOPHIA U BKIIIOYCHUS UX B HalMOHaJbHYIO [loBecT-
Ky (CTpaTeruio) yCTOHYMBOIO pa3BUTHs CTpaHbl. [lema-
JMCh TONBITKM MHTETPalldd OIbITa AJBIMHACKUX CTPaH
(LLIBe#uapun, mpexae BCEro) B NPaKTUKY YHPaBJICHUS U
COLIMAJIbHO-3KOHOMHYECKOTO PAa3BUTHS TOPHBIX PETHOHOB
Anras n CeBeproro Kaskaza. [losBrsumics u coOcTBeH-
HBIC «JOMAIIHUE» KOHLEIIUN ¥ MOJENIU Pa3BUTHS — Ha-
npuMep, Hooc(epHas SKOJIOrO-3KOHOMHYECKas MOAENb
pazButus Pecriyonuku Anraii [ 13]. ITosBumucs [Iporpam-
MBI YCTOHYMBOIO Pa3BUTHsI TOPHBIX paiioHoB PecryOnmku
CeepHas Ocetus-Ananus, [arectana [14]. beutn npu-
HSTHl PETMOHAJIBHBIE 3aKOHBI O Pa3BUTUM TOPHBIX paii-
onoB B CesepHoii Ocernu-Anannu (1999), [larecrane
(2010), Uarymerun (2016).

K coxasneHuto, B TEHU 3TUX aKTUBHBIX IOUCKOB U HC-
CJICOBAaHUN OCTAJICS COOCTBEHHBIM YHHUKAJIBbHBIA OIIBIT,
cOOCTBEHHAst MOJIEJIb OCBOCHUSI 1 Pa3BUTHSI TOPHBIX paii-
oHoB Poccum (Aunraii, JanpHuii BocTok, 3abaiikaibe)
cTapoBepaMH. JTa 0co0asi ITHOKYJIBTypHasi OOLIHOCTH'
(3HaunTenpHas yacTh HacedeHus Poccuu) BO3HMKIA B
Poccuu B cepenune 17 Beka BcineactBue Packona Pyc-
cKkoil mpaBociaBHOU 1epkBU [15—17]. CTOpOHHUKH cTa-
PO Bepbl Ha NPOTSHKEHUH TPEX CTOJIETUH MOABEPIajich
TOHEHUSIM CO CTOPOHBI rocynapcTBa M OQHUUUAIBHON
NPaBOCIABHOM LEPKBHU, YTO MOOYXAI0 MHOTHX U3 HUX
Oexarb U3 LeHTpaJIbHOU yacTH Poccuu Ha OKpanHbl M-
IepuH, B TOM YUCIJIC B TOPHBIC PeruoHsl Ypana, Cubu-
pu u laneHero Bocroka. B ropax Anras ux Ha3blBajlu
KaMEHIIUKaMH, T.€. JIIOIbMH, YUICAIIUMH B TOPHI (B Ka-
MeHb). HaunHas Ha mycToM MecTe, CTapoBEpHI 3a CpaB-
HHUTEJIBHO KOPOTKHI CPOK CO3/1aBAJIN KPETIKHE KPECThSIH-
CKHUE XO35HCTBa U 30POBBIC 3THOKYJIBTYPHBIE OOILMHBI.

YenenHo 1 TBOPUECKH OCBauBasi IPUPOIHBIE PECYPCHI
CaMbIX OTAAJICHHBIX 1 MAJIOAOCTYITHBIX TOPHBIX TEPPUTO-
puii Anras u Jlanpaero Boctoka, cTapooOpsLel yerier-
Ho ocymecTBisuH B X VI — XIX Bekax «sonvuyto Hapoo-
HYIO KOJIOHU3AYUIO»)» TOPHBIX NPHUIPAHUYHBIX PalOHOB
Poccuiickoii umnepuu [18].

‘B cepenure 19-ro — Hagane 20-ro Beka 4nucio crapoobpsiaues B Poccun
OLIEHUBANIOCh OT 5-6 — 10 12-Tn — 20-T MIIUIMOHOB 4enoBek. HecMoTpst Ha
TO, 9TO 9Ta KATeTOPHs HACEICHNUSI YINUTHIBAIIACH B IEPEITHCSIX, TOYHOH AP
HE CYIIECTBYET, IIOCKOJIbKY MHOTHE M3 HHX CKPBIBAIU (PaKT HMPHHAIIEIKHO-
CTH K CTapoOoOpsUeCTBY U3-3a OOSI3HU MONACTh O] IBOMHBIC Hajoru. http:/
ruvera.ru/articles/kolichestvo_staroobryadcev (Iara o6p.: 05.01.2019).
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

B xome npamarmunbix coObiThii B mctopun Poccuu
(Pepomrorimst 1917 roma, xomrektuBu3anusa 1930-x, co-
BETCKUE Pe(OpMBI CEIBLCKOTO XO3S5IMCTBA U T.I.), 3TH 00-
LIMHBI U X035CTBa OBEPTaIMCh NPECIEOBaHUM, a UX
JKU3HEHHBIE LHUKIBl «OCE0EHUe-a0anmayus-pa3eumuey
pa3pyLIaInCh MPAaKTHYECKU 10 ocHOBaHMA. OIHAKO KaxK-
IBI pa3 3TH OOIIUHEL, Kak nTria GeHrKe U3 Nera, Bo3-
poxxaanuce. MHorna Ha cBoux Mecrax. MHorna — ganexo
oT HUX. B Hacrosiiee Bpemsi OOIIMHBI PyCCKUX CTapoBe-
POB CYIIECTBYIOT HE TONBKO B Poccuu, HO BO Bcex peru-
OHax Mupa (BKJIOYasi TOpHBIE) — B ABcTpanuu 1 HoBoit
3enanuy, B KOxHo# u CeBepHoii Amepuke’ [19; 20]. U
TIOBCIOZly OHHU TIPEACTABIIIOT COOOM KPEIKHUEe HKOHOMH-
YeCKHe COOOIECTBa, XPAHSIIIHUE «IPaBAy CTapoil BEphD»,
KyJbTypHbIE TPAAULIH, PYCCKUH sI3bIK. M 3TO mo3BossieT
TOBOPHUTH O PYCCKOM ()eHOMEHE KHM3HHU CTApOOOPSILEB B
ropax, 00 X yHUKaJbHOM MOZEIH yCTOMYMBOTO TOPHOTO
pa3BuTHA. B KOHTEKCTEe YCTOMYMBOTO Pa3BUTHS TOPHBIX
TEPPUTOPHUIA U NX aAANTALMHU K IOOAIEHBIM (M HE TOJIBKO)
M3MEHEHUSIM 3Ta TeMa OCTACTCS MaJIOM3Y4ECHHOM U Mpea-
CTaBJIAET COOOM BBI30B POCCHUMCKUM HCCIIEAOBATEIAM U
npakTrkaM. Crienysl W3ApeBie CyLIECTBOBABILEH B pyc-
CKOM cTapoo0OpsauecTBe JereHae o bemoomse [21; 22],
Ha30BEeM 3Ty MOJEb Pa3BUTUSI MOAENbI0 «benoBoabey.
Ha naru B3m1s121, 3T MOZIEIB SIBISICTCS BEChMa aKTyaJIbHON
Uil coBpeMeHHOM Poccuu, koTopast Bce ele HaXOAuTCs
B CTaJUM IOUCKOB CBOEH CTpaTerHMy PErMOHAIBHOIO U
MPOCTPAaHCTBEHHOTO Pa3BUTHA. B ToMm umcne — pa3Butus
€€ ropubix perroHoB oT KaBkaza no Kamuarku, Antas u
Hansrero Bocroka, Ypana u cy0apKTH4ECKOro rOpHOTO
nosica [23].

Pycckmii packoJi. IIpuunnbl, ucropust u reorpapus

B cepenune 17 Beka B Pycckoil mpaBociaBHOM LEpK-
BU MIPOM3OLIIO IpaMaTHYECKOE COOBITHE, U3BECTHOE KaK
Packoi1, KoTOpoe caMbIM PEIIUTENbHBIM 00pa3oM IOBIH-
AJI0 Ha MyTH pa3BuTHs Poccun Ha MHOTHE CTOJIETHS BIle-
pen. OHO CBsI3aHO ¢ LEPKOBHBIMH pedopMaMu, HayaThbl-
MU B 1653 rony marpuapxom HukoHOB mpu AesitensHON
nofyiepxkKe 1apst Anexcess Muxaiinosuda (Tummaiinrero).
OcHOBHas MpHUYKHA 3TOW pedOpMBbl HOCHIIA TOJIUTHYE-
CKHH XapakTep: M rocyaapcTBo U LlepkoBb cuuTanu He-
00XOMMBIM MPUBECTH OOPSIIOBYIO JKU3Hb Pycckol epk-
BU B COOTBETCTBHE C IIEPKOBHOMN MPAKTHUKOH BOCTOYHOC-
JIABSTHCKUX HApONIOB (YKpauHIIEB W OEIOpyCOB), YTOOBI
o0ecIieynTh UX OeCIpenITCTBEHHOE BXOKICHHE B COCTAB
Pycckoro rocynapctsa. Ota pedopma mpoBoauiIack Mon
JIO3YHI'OM BO3BpAILICHUSI K BU3AHTUHCKUM KOpHSM [24].
HavaBmmce kak 4MCTO LIEPKOBHOE peOpMHUPOBaHUE 00-
PsIIOB, TIPaBUJI M CHMBOJIOB, OHA OOEPHYNACh PacKOIOM
BCETO PYCCKOTO Hapojaa Ha JIBE YaCTH, MOXKHO CKa3arb,
NpUBeJa, B KOHIE KOHIIOB, K YOPMUPOBAaHHIO B Ipeenax
€IMHOM MPaBOCIAaBHON BEPHI ABYX PYCCKHX CyO3THOCOB

B Hacrosiuiee Bpems B mpenenax P@ mpoxuBaer okono 1 MIH. cTapoo6-
psanues. IIpumepro 200 mpuxonoB B Poccun, 50 Ha Ykpaune, okono 30 B
Momnnasuu. 3a npenenamu Poccuu poKHBaeT OKOIO 5 MIIH. CTapooOpsIILeB.
https://66.ru/news/society/214419/ (dara o6p.: 05.01.2019).
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— HOBOOOp#AIEB (HUKOHUAHE) U CTApOOOpsIIeB (XpaHH-
TEIN JIpeBJel Bepsl) [25].

CTOpOHHHMKOB M TNIPOTUBHHUKOB pe(OpMBI pasieinia
HE TOJBKO Pa3HHULA B 00psigax, HO U MHasl PeJIMIHO3HAs
MEHTAJILHOCTh, YeM U OOBSCHSETCS IIyOWHa HCTOpUYE-
ckoro kpusuca. Ucropuk Pycckoil nepksu A. B. Kapra-
méB® mHcal, 4To B CTapooOpsIdecTBe Hanboee MOJTHO
«OTpa3mIlach pycckas penuruo3Has mentalitey [26].

A.N. ComKeHULBIH B CBOUX Pa3MBILIUIEHUAX O CTapo-
obpsimaectBe nucai: «Yepes 40 jer mocine enpa nepexu-
TOM HAPOJIOM CMYTHI’ BCIO CTPaHy, €lie He ONPaBUBIIYIO-
csl, 10 caMOU OCHOBBI, TyXOBHOH M >KU3HEHHOM, MOTPSIC
LIEpKOBHBIN packoi. Y Hukorna yxe — onsitb-taku Ha 300
JIeT BIEpea — npaBocnaBue Ha Pycu He BoccTaHaBiIMBa-
JIOCh B CBOEH BBICOKOU >KU3HEHHOU CUiie, Aep KaBILEH TyX
pycckoro Hapoza Oonee moxyThicsuu JieT. Packon okasan-
cs Hame ciabocTeio U B XX Beke... X VII Bek mopoami
1917 roay» [27].

BonpImoit MockoBckuii cobop 1666—1667 TT. ocyami cta-
PBle OOHUKOHOBCKUEe OOPSIIBI U TIpenall anadeMe TeX, KTO CO-
XPaHWJI BEPHOCTh CTapO Bepe U LIEPKOBHOM MpakTHKe. Tem
caMbIM ObLTO O(OPMIICHO pa3IelieHHE JIByX BETBEH PyCCKo-
ro [IpaBocnaBust. Jlumpe Ha apxuepeiickom codope PIIL] B
2004 romy crryctst 337 J1eT cTapooOpsyTIecTBO ObLiIa HA3BaHO
«UCKOHHOM BEeTBBIO pycckoro I IpaBocnaus».

IIpecienoBanus «HECOIIACHBIX»

[IpecnenoBanusi He COMIACHBIX C LIEPKOBHOH pedop-
MOH HaJanuch cpasy ke. 3a MPEeCTYIUICHUsS HPOTUB BEPHI
U LIEPKBU M0JIarajiacb CMEpPTHAs Ka3Hb U CChUIKU. B 1685
rogy uapeBHa Codbs u3gana 3HaMEeHHTHIE «12 crarein.
CoracHO 3TOMy yKa3y, YIOPHBIX «PACKOIbUUKOS) CIEN0-
BaJI0 «Ka3HUTH CMEPTHIO» — eub B CPyOe; U JaKe eciu
OHH TIPHHECYT MOKasHHUE, TO OTChUIATH IOJ CTPOTUil Haf-
30p B MOHACTBIPb, OTKY/IA HE BBIITYCKATh 10 CAMOW CMEPTH;
OTOBOPEHHBIX B packojie IBITaTh, M T€X, Ybs BUHA OyneT
JIOKa3aHa, T0CJie HaKa3aHWsl KHYTOM CChUIaTh B JIaJIbHUE
roposa. D1oT 3aKoH 0buT oT™MeHeH [lerpom | b B 1716
roay. CtapooOpsiauam Oblia peaocTaBiIeHa BO3MOKHOCTD
TMOJTYJIETaJbHOTO CYIIECTBOBAHUS NPU YCIOBUM IIJIATUThH
«3a OHBIU PACKON BCAKUE NIAMeNCU 6060ey. bbll BBeeH
«Hanoe 3a bopody». 3a COBpAIEHUE B PACKOI IOJaraiach
cMepTHast Ka3Hb'. LlepKOBHBIIH PacKoll CTal JIETIoM CKopee
rOCYapCTBEHHBIM, HEKEIM LEPKOBHBIM. locymapcTBo
B JJAHHOM CJTy4yae BOJTHOBAIN HE CTOJIBKO KOH()ECCHOHAIb-
Hbl€ IPHIMHBL, CKOJIBKO SKOHOMHYECKHE.

[IbITasick CKpBIThCA OT TOHEHUH, CTApOOOPSALIBI yXKEe
B KoHLEe 1660-X romoB CTald NOKUIATh LIEHTPAJIbHBIC
paiionsl Poccun u mepecensiTbesl Ha OKparHbl — HA CEBEP
B [Tomopne, Ha tor Ha [loH, B [ToBomkbe, Cubups, k 3a-
nagHbM rpanunaM. Cessich B TaNEKUX, HEOCBOCHHBIX Me-
CTax, CTapOOOPSAALBl YXOAMIN U3-TI0J KOHTPOJISl rOCyAap-
CTBA, Ka3Ha JIMILIAJIACh HAJOTOILIATEIIBIUKOB.

¢ TTocnexunii o6ep-npoxypop CHHOzA, IEPBBIH MHHHUCTP BEPOUCIOBEIAHUIH
BpeMeHHOTo mpaBUTENBCTBA, a ¢ 1925 roga B Teuenue 35 ner npodeccop bo-
TOCIIOBCKOTO HHCTUTYTa B [Tapmke.

" Benukast Cmyta X VII Bexa.

8 https://ru.wikipedia.org/wiki/crapoo6psimaecto (dara 06p.: 10.01.2019).
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I'eorpadus. Beaukwuii ucxoa. bercrso Ha okpanHbl

[IpsMble  mpecienoBaHWS ~ BTOPOH  ITOJIOBHHBI
XVII Beka chopmupoBanu reorpaduto crapooOpsitye-
CKOTO JIBIKEHHUsS. MOCKBa W LIEeHTpaJIbHbIE PaliOHbI, Ha-
XOJIUBIINECS TOJl NMPUCTATBHBIM BHHUMAaHUEM I1apCKON
BJIACTH, HE MOTJIM JaTh HaJEKHOTO YOSKHUIIa CTOPOHHH-
KaM JipeBHero Onarodectus. Cracasich OT TOCyAapCTBEH-
HOTO H [IEPKOBHOTO T'HETA U CTPEMSICh COXPAHUTD «Opes-
JI010 8epy» Y IPUBBIYHBIA YKIJIAA KU3HH, CTAPOOOPS LB
CTalll TepecelsThcss Ha OokpauHbl Poccuum, Tynma, rme
ObUTH Jleca W «IYCTBIHH», a BIIACTb rocyiapcTBa Oblia
cimabee (puc.l).

Bosznuxnu nepsbie neHTpsl crapoBepus [28]: Ilomo-
pbe O] CHIBHBIM JyXOBHBIM BiMsHHEM COJOBELKOTO
MOHACTHIps; BbIrOBCcKoOe cTapooOpsaI4YecKoe OOIIeKU-
TeJbeTBO B HoBroponcko-nickoBckux 3emisix; Crapo-
nyObe Ha 3anaaHbex pyoexkax Poccun; Berka B [lonbie
(1685, ceituac ropon B benopyccun); Kep:xkenen (neBbrit
nputok Bonru, Hwkeropoackas oGmacts); Poro:xkckoe
KkJagoume B Mockse.

HanbGonee mpuBnexatenbHBIM NPHOSKHUIEM AJISI TO-
HUMBIX CTapooOpsaneB OblIM OOmMpHBIE TPOocTOpbl CH-

o

X hpﬂullmu i 1 ..'l.;: Q‘h_

_,_r-re .!"‘P:lira
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SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

oupu u [lansaero Boctoka. [lepBrie ouaru crapoil Bepsl
Ha cHOMPCKOi1 3eMiIe BOSHUKIIM HEJalIeKo OT aAMUHUCTpa-
TUBHBIX IIEHTPOB B ToOOIBCKOM ye3/ie Ha peke bepé3orka.
Ho co Bpemenem cTapooOpsaiaM MpUXOIUIOCh YXOIUTh
BCE JaJIbllie U JaNbllIe Ha BOCTOK. FIMEHHO Tora MosiBU-
Jack JIETeH1a 0 «3emJiie 00eToBaHHOI» — benoBonbe, Kyaa
«OT BIAaCTH AHTHUXPHCTa» Ha NPOTHKEHHH Bcero XIX
u Havyana XX Beka Oeskalld cTapooOpsiabl M KpeCThsHe-
MIEPECEIICHIIBI.
Jlerenaa o besiopoabe [29-33]

ITo nmpemanusaM crapooOpsiaLEeB K BOCTOKY oT Poccun
uMeeTcs JiereHaapHas crpaHa benoBoxke, rae coxpaHu-
JIaCh «OpPeBrenpagoCiasHasy Uepapxus. ITa JereHaa Bo3-
Hukia B koHIe XVIII B. u Obuta e1Ba M HE caMoOM IIO-
mynsapHoi B XIX, coxpaHUB CBOIO NMPHUBIEKATENBHOCTh U
B XX Beke. [lo cymectBy, 310 ObUTa cTapooOpsIUeCcKas
YTOIHSL O BOJIBHOM 3eMJIe, HETIOIKOHTPOJIBHOM MOPOXKACH-
HBIM AHTHXPHCTOM TOCYAapCTBY M OQUIINATIbHON LIEPKBH,
CTpaHe, B KOTOPOH HEeT peKpyTYMHBI, BOMH, HAJIOIOB, II¢
OecnpensaTCTBEHHO COOMIONAIOTCS BCE IPEBHHUE OOPSIBL,
r1e Bce CBOOOIHO TPYyIATCSA Ha IUIOAOPONHOM M ILEIpOn
3emuie. OTo Obla >KUBasl JEereH1a, KOTOpasi BOCIIPUHUMA-

0O - {4
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By :
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Puc. 1 Cmapoo6p}z<)ubt Ha kapme Benuxoti Tt ammapmﬂ [45, c43]
Fig. 1. Old Believers on the map of Great Tattaria’.

° HoBoe reorpadudeckoe omucanue Bemnkoit Tarrapun, Kak 3amagHoi, Tak 1 BOCTOYHOM, BCeX €€ TEPPUTOPHIA U OTASIBHBIX YacTel, C M300paKeHHEM BCeit
Wmmnepuu Poccniickoit u npunoxennem Cubupu, akkyparao nznanuoe. Kaprorpad ®@wmwmunm Horan dou Crpanentepr. 1750. senus. Crokromsm. OparmMeHT

[44, ¢.43]
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

Jach MPOCTBIM HApOAOM KakK peajlbHO CYIIECTBYIOLIAs
3eMJIsl, KyZa, UMesl Bepy U TepIieHue, MOXKHO 100paThes U
Ha4aTb HOBYIO PABEIHYIO )KU3Hb.

[lyte Tyna nexut «us Mockevl uepez Kazamw, Exa-
mepunoype, Tromenwv, bapuayn, buiick («H36enck») 6 an-
matickue cmapooopsdueckue noceieHusi 8 OONUHAX peK
byxmapma u Viimon (sepxoswvs p. Kamyns), 3amem uepes
Kumaii (44 ona nymu) x bepecam «OKUAHA-MOPSY, 8 KO-
mopom Ha 70 ocmpogax 6 « Ononvckomy (HAnonckom) 2o-
cyoapcmee pacnonodiceno benogoovey. Takolt MapmpyT
yKazaH B «/lymeuecmeennuxey (IyTEeBOIUTEIIE, CKAKEM
MBI ceifuac), cocraBieHHOM HHOKOM Mapkom u3 Torosep-
CKOTO CKUTa B APXaHTeJIbCKOM I'yOepHIH, KOTOPBI SIKOOBI
1oObIBaJ TaM BMECTE ¢ AByMs ApyrMMH HHOKamu lerpom
u Uocudom, xutensiMu anTalicKux iepeBeHb YCTio0a, As
u YitmoH (cywecmsyrom u cetivac. — Y0.b.). [lpennonara-
ercs, uTo «llyTemecTBeHHUKY, U3BECTHBIH B TPEX pelak-
UAX, OBLT cocTaBiieH He no3aHee 1810—1815 rr. [29; 30].

[lepBblif TOKYMEHTANBbHO IMOATBEPKACHHBIM AIU307,
CBsI3aHHBIN ¢ mouckamu benoBones, natupyercst 1826 ro-
noMm. Kuraiickuii kapayn Ha ypouuine Ynarucraii 1 coo6-
LI PYCCKUM BJIACTSIM O pyCCcKHX Oerienax (rpymnmna u3 43
YeJIOBEK C CEMbSIMU M JEThbMHU, HEJICTAIILHO MPUIIEALIAs
n3 byxrapmel k o3epy Kanac B kuraiickom Anrae) 1 Tipo-
CHJI BEpHYTh UX B mipeaensl Poccun.

[ombiTkn MOOpaTbess 10 3TOM OOETOBAaHHOM 3eMITH
NpeNPUHAMAIMCE HEOAHOKPATHO U 10 APYTUM MapIupy-
tam. OgHy U3 HUX nuy U3 IloMopest ceBepHBIMU MOPSIMU
Ha BOCTOK U Aajee yepe3 Kamuarky u Kypuibckue octpo-
Ba K Slmonuw (0. Xokkaiino). J[pyrue — 1o’KHBIMU MOPSIMH.
Xoporio u3BecTeH (aKT MOUCKOB YPaIbCKUMH Ka3aKaMU
BenoBonps B 1898 roxy, korna Tpu Kka3aka COBEPILIMIIM JIJTH-
TEJIbHOE ITyTEIIECTBUE I10 I0XKHOMY MapuipyTy oT Onecchl
1o SAnonuu uepe3 Cysukuil kanai, Leitnon u ['oHkoHr, HO
«3eMiI1 00ETOBaHHO» TaK U HE OOHAPYKUIIH.

[oucku benoBoaps mpeAnpUHUMAIUCH BIUIOTH 10 XX
Beka. [lo yureparypHbIM HCTOYHMKAaM H3BECTHO LIECTh
cityqaeB (uKcau «OeJI0BOICKUX» PaccKa3oB OT YHMOH-
CKO-OyXTapMHMHCKUX CTapooOpsaLeB AJTasi, Ha4uHas ¢ ce-
penunbl 1920-x o cepenunsl 1990-x romos. IlepBrie nBe
3anucy ObUIM CAENIaHbI BO BpeMsi: 1) LeHTpallbHOA3HATCKON
sxenemummn H.K. Pepruxa 1926 rona [31] u 2) stHOrpadu-
yeckoit sxkcneauumu J.E. biomksuct u H.IIL. I'punkoBoii B
1927 rony Ha byxtapmy [32]. [locinenHue nonbITKU HOUC-
koB benoBozbst Obln NpeanpuHATH KepsKakaMy-yHMOHLA-
MH B TO1IBI [ paxkiaHCKoil BOWHBL. DTH COOBITHS ITOYTH HA
LieJI0e CTOJIETHE HPOIUIMIIM JKU3HB JiereHsl 0 benoBoake,
KOIZa CTapooOpsibl HeN30SKHO MONafani B KaTerOPHIO
KyJIaKOB-MHPOEJIOB, UX KPEMNKHE XO3SHCTBA pa3pyllIainch
Y 3TO BHOBb 3aCTaBIISUIO X YXOIUTh U3 OOKUTBHIX MECT Ha
nioucku benoBonbs B CHHBIBSH U J1ajiee Ha BOCTOK [33].

Hcxon crapooOpsaaueB U3 MOCKOBCKOro 1eHTpa Poc-
cuu u noucku benoBoapst HanomuHaet ucxon 600 ThicsY
nyneeB u3 430-neTHero erumnerckoro padcrea u 40-neTHee
BoxaeHHe nx Mounceem no mycteine LLlyp B okpecTHOCTSIX
KpacnHoro mopst. « — Hezosa, boz meoii, komopulii gvigen
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mebs u3 3emau Eeunemckoil, uz ooma pabcmea...8 3em-
JIH0 XOPOWLYIO U NPOCMPAHHYI0, 20e meyenm MOA0KO U Meo,
6 semmo Xanaueeg...». 3eCb y NOOHOXKUS CBALICHHON
ropsl CuHail Hapon ycnsiman 10 3anoBeaei, U3peueHHbIX
BoroMm, koTopbIe 32510 OCHOBBI HPaBCTBEHHOW 3THKH
nynausMa: He denaii cebe Kymupa, noYumati omya meoezo
U Mamv meoro, He yousatl, He Kpaou, He NPOUSHOCU JOHC-
HO20 ceUOemenbCcmed, He JHcelail 0omMa OudiCHe20 meoe-
2o... [34; 35].

Bbe3ycinoBHO, 3T MHOTOJIETHHE XOXAEHUS, TPEOJI0-
JIeHWe MHOTOYHCIIEHHBIX TPYAHOCTEH M HEB3TOI, BIOX-
HOBIISIOIIUE CJI0BA TIPOTIOBEIN — BCE 3TO C(HOPMUPOBAIO
XapakTep eBpeiCKOTro Hapoja, MPUYYISI0 HApOod K TIpa-
BHUJIaM OOIIECTBeHHOH ku3HU. OHH BBITPABHIIA H3 U3-
PAWIBTSIH 9yBCTBO PaOCTBA U JIAIH HAJISXK Y Ha JTYUIIYIO
JKU3HB U CIIPABEITMBOCTH B 3eMIIe 00ETOBAaHHOM.

MOKHO CKa3arh, 4TO ¥ UCXOJ] PYCCKHX CTapOOOpsAIeB
CaMbIM peIIaloNM 00pa3oM c(HOPMHPOBAI XapakTep U
MEHTaJILHOCTh Hapo/ia, IPEOI0IEBABIIIETO CaAMbIE TSKKUE
HCIBITAaHUS B MOKUCKAX 3€MJIM OOETOBAHHOM, II€ MOXKHO
OBLTO OBI )KUTHh B COOTBETCTBUU C KAHOHAMH CTaPOil BEPHI
Y TPaJUITUOHHBIM YKJIaJIOM CEMEHHOMN 1 OOIIIMHHOMN JK13-
HU. be3yclioBHO, CyIecTBOBAIN PUHIIMIIHATIBHEIE OTIIH-
Yusi B TOHEHUSIX W UCXONIE CTapOOOPSAILEB U3 IIEHTPAIb-
HBIX YacTeil Poccwm: OHHM TOABEpraliMch TOHEHHSIM CO
CTOPOHEI ITPAaBOCIIABHBIX €IMHOBEPIIEB, a U reorpadude-
CKHe TpocTpancTBa Poccun ObIIM HECPaBHUMBI C pa3me-
pamu Oubnerickux 3emenb bimxaero Bocroka. [loatomy
CTpaiaHus ¥ XOXKJICHHE CTapOOOPSANEB MO0 POCCHHCKUM
Y 3aMOPCKUM JiecaM, 00JIoTaM, MyCTBHIHAM U TOpaM Mpo-
nomkaimch (U npopomkaercsi?) 6onee 300 ner. Ho onwm,
0e3yCcIoBHO, C(OPMHUPOBAITH XapaKTep CTApOOOPSIIIEB —
CTOMKHUH, LIETICYCTPEMIICHHBIN U NPEeANpPUUMYUBBIH, CTO-
SIIIAI HAa CTapOH Bepe, KPETKOH CEMbE U CTPOTOM COOJTFO-
JIeHWW YKJIaJa KU3HU M TPaIUIWiA, 3TUKU JIea U Tpyna
(puc.2). Bce aTH xadecTBa Jexalli B OCHOBE CaMbIX pa3-
HBIX TEUSHHUH ¥ yCTaBOB (COTIacHii) CTapooOpsIIIecTBa,

OTPHLUAHWE

BASCTH, OPHUHAN

ADANTALWS

KOHCEBPBATHIM KyNuTYpa
TOCPAOCTE TREAMLMA
ceMbeA
TRYAOMGHa
rpamoTa MounTaHWE CTAPLIMX PARIERTINBOETS
obpalonaHHe EIAHMOBBIDY YD TPEIBOCTE

Puc. 2. Kynomypuwiti k00 cmapoobpsiduecmea

Fig. 2. The cultural code of the Old Believers (the text in the
drawing): Denial of authority and official church. Adaptation, com-
promise, outcome. Respect for indigenous people and nature. Con-

servatism, hardness. FAITH, FAMILY, WORK. Culture, traditions.
Literacy, education. Hard work, enterprise, sobriety
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X0351iiCTBEHHOE OCBOCHHE HOBBIX 3¢Meb

Murpanusi cTapooOpsiAlieB B OTHAIICHHBIE PaiOHBI
Poccun Oblma, Mo CyTH, XO3SHCTBEHHBIM OCBOCHHEM
HOBBIX 3eMelb WiH, 1o JIro0aBckoMy, «BOJNBHON Hapon-
HOHW KOJIOHHM3aIMel» OrPOMHBIX MpOCTpaHcTB Cubupu u
Hanbuero Bocroka [cMm. 18, c. 459]. BeinykaeHHble ocTa-
BUTH OOKUTBIE MECTa, JIIOAHU (B COIMAILHOM OTHOLICHUH
cpeny cTapooOpsiaeB npeodiasaid KPecThsiHE) 3aBOIH-
JI1 HOBOE XO3SICTBO, CTPOMIIM J0Ma, pacliaXvMBally Marl-
HU, CEsUTH XJIe0, 3aHUMAJIUCh OXOTOM, KUBOTHOBOJICTBOM
U MYEOBOJICTBOM, CJIOBOM, IPHUBBIYHBIM KpPECTHSIHCKUM
TpyzoM. Ilo3nuee, B XIX Beke, OHM HAYAIU 3aHUMATHLCS
Toprosieil 1 ooMeHamu. [Iponcxonun mporecc NOUCKOB
CBOUX IyTeH BBIKMBAHMS U COLMAIEHO-3KOHOMUYECKOTO
Pa3BUTHA B HEAPYKECTBEHHOM UM MHUPE «aHTUXPHCTay.

IHosuTHKA rocyaapcrBa: 0T FOHEHHUH
K BEpOTepINUMOCTH

ITerp I pemmn oTka3aTbess OT HEBBITOAHOM IS TOCY-
JlapCTBa TOJUTHUKU CBOMX IMPENLIECTBEHHUKOB M BBEI
TIPUHIMIT BEPOTEPIMMOCTH JUIS TOMNOJHEHHUSA Tocynap-
CTBEHHOW Ka3Hbl. B 1716 romy crapooOpsnnam ObiI0
paspelieHo, HapaBHE C JPYTUMH MOAJAHHBIMHU, OTKPBITO
JKHTh B CEJICHHUSX M TOPOAIAX, HO TPH yCIOBHU cO0Opa IBOH-
HOTO MOJYIITHOIO HAJora M 3alpeTa Ha Mpolaraiay CBO-
ero yyeHus. TakuMm oOpa3oM, TOCyIapCcTBO OT perpeccHit
MEPeuIo K HEKOTOPOH JIeraln3alyi cTapooOpsauecTBa.
C mpexpallieHMeM OTKPBITBIX TOHEHHH Hauyajcs HOBBIM
MEpUOJl B UCTOPHU CTAPOOOPSIIECTBA — TEPHOI CO3H-
JIAHUSL, OPTaHU3AIMU 00U EeHCUMENbCE, XO3SUCTBCHHOM,
PENUIHO3HOM U KyJAbTYPHOU KU3HHU.

Bropas monoBuna XVIII Beka Obima Oonee Omaro-
npusiTHOW Asi crapoodpsaueB. B 1762 romy IMérp 111
MIpUPaBHAT MX K MHOBEpIaM, >KUBLIMM BHYTpH Poccum.
B tom xe 1762-m Exarepuna II paspemmna crapoo6-
pAALaM, yIIeIIIUM 3a TpaHully, Bo3Bparuthes B Poccuto
U CENUTHCS 0cOObIMU crobonamu. B 1763-m Obuta yHIY-
TokeHa PackonbHIYBS KOHTOpPA, a B 1782-M cTapooOpsa-
16 OBUTH OCBOOOXKIEHEI OT JBOMHOIO HAJIOrOOOIOKEHHS.
B 1783 rogy 0bL10 3anpenieHo ynoTpeossiTe B OpHIHaTb-
HBIX OymMarax CJIOBO «PacKOJBHUK», KOTOPOE CTapOBEpHI
CUMTany Jyisi cedst OOMAHBIM U HECIIPaBEATHBEIM.

Vxe B xoHe XVIII Beka HaxomsIuecs Ha TEPPUTO-
puu [Tonbmm crapoobpsimueckue nocenenus: Ctapomyobe
1 BeTka cTaHOBSITCSA MOIIHBIM IIEHTPOM KalUTaJIuCTHYE-
CKOT'0 XO03sIiicTBa ¢ MPUMEHEHHUEM BOJILHOHAEMHOTO TPY-
Ja. 371ech pacuBeTaeT TEKCTHIIbHAS MPOMBIIUIEHHOCTD,
BEZIETCS IIMPOKasi, B TOM YHCIIE MEXIyHapOIHas TOPTroB-
1. B crapooOpsigueckux mocazgax, co0oaax U ropoaax
3TOr0 PErnoHa BO BTOpoi Tpetu XIX Beka MpOBOIUIOCH
€XKerofiHo 1o 3—5 sipmapok. Bes Toprosis u npoMslIIieH-
HocTh Hinkeropoackoii u SIpocnaBckoli ryOepHHiA TOJTHO-
CTBIO KOHTPOJIMpOBasachk crapoBepamu. B 3anannoit Cu-
Ovpy OONBIIMHCTBO KyMIIOB BTOPOH Mo0BHHBI XX Beka
BBILIUTH U3 CTApOOOPSAIECKO cpellbl, B ANTaiiCKOM Kpae
- 15%.

Cy1iecTBeHHO BbIIIE OBLT U YPOBEHB OJIar0COCTOSHUS
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Macchl CTapOBEPOB, €Il JAKE 10 EKaTePHHUHCKOH JT10e-
pamm3anuy. [1o MHOTOYHCIIEHHBIM OT3bIBAM COBPEMEHHU-
KOB, IOMa U JICPEBHU PACKOJIBbHUKOB BBHIVIAAEIH Ooraye,
Kperue U KpacuBee, y HUX ObUIO OOJbIIIE CKOTA U 3EMIIH.
Ilo maHHBIM NEPBOTO ChHE3/1A KPECTBSIH-CTAPOOOPSILEB
1906 rona, 90% ux XO3SUCTB YMCIWINCH KaK CPEOHUE,
6,5% — 3axuTOUHBIC U MeHee 4% — Manoumyiue [36].
Crapoo0psiiuecTBO 1 MOJAEPHU3ALUS IKOHOMUKH.
Pycckue nporecTanTbi?

OxoHomuueckas uctopust Poccun XIX Beka He MOXKET
ObITh HamucaHa M TOHATa 0€3 CYyLIECTBEHHOIO BKJIAJa
CTapOBEPOB, KOTOPHIX YaCTO HA3BIBAIOT PYCCKUMU NPO-
mecmanmamu. «Bo MHOTHX CTpaHax peJIMIMO3HbIE MEHb-
IIMHCTBA BHECIH CYILIECTBEHHBIH BKJIAJ B NEPBOHAYAIb-
HOE HaKOIJICHUE KaluTaja U pacupocTpaHeHHe TOPTOBIN
U TIPOMBIIUICHHOCTH. KBakepsl ¥ HOHKOH()OPMHUCTHI B
AHDu, MopMOHbI 1 MeHHOHUTHI B CILIA, eBpen Bo Beelt
EBpore chirpaiv 3aMETHYIO pOJb B SKOHOMUYECKOM pas3-
BuTUW» [37].

Ecmu cienoBars Teoprm Makca BeGepa o «ryxe karu-
TaJn3Ma ¥ NPOTECTAHTCKOM 3THKE», TO HEKOTOPOE CXOM-
CTBO JIEMCTBUTENBHO cymiecTByeT. Ho cymecTByer onHO
NPUHLUIIAAIEHOE OTINYHE, O KOTOPOM HENb3s 3a0bIBaTh.
Ecnu mporecTaHTH3M OBUI Pe3yJbTaTOM MHOTOBEKOBOM
9BOJIIOLIMN BEPOYUCHUS, TO CTapoBepHe CHOPMHUPOBATIOCH
MOZl JIaBJICHUEM >KECTKHUX OOCTOSTENIBCTB IOYTH MIHO-
BEHHO U SIBIISUIOCH HE CTOJBKO JAOKTPHHAIBHOM, CKOIBKO
COLIMAJIbHOM aJbTEPHATUBOM BCEMY HOPSAKY PYCCKOM
xu3an [38]. CrapoBepre (haKTHYECKH OTKONIOJIOCH OT TO-
CyZapcTBa M BBIPa0OTaI0 MOZEINb KHU3HHU, aOCOMOTHO HE
BIIMCBHIBAIOIYIOCSI B TOCIIOACTBYIOLIYIO O9MAMUCTHCKYIO
9TUKY. B pe3ynerare oHO OCTaBaloCh PEAKUM HCTOYHH-
KOM YacTHOW MHHLMATHBBI B CTpaHe, IA¢ Bce ObUIO IpH-
JTABJICHO TPOMAJION rOCYIapCTBEHHOM MaIIUHEI [cM. 36].

ITapamokc cOCTOUT B TOM, YTO CTApOBEPHI B PEIIUTH-
O3HOM CMBbICJie OBUIM KOHCEpBAaTOpaMu, TOIAa Kak B XO-
35TICTBEHHOM KM3HU BBICTYIMJIN KaK HOBaTOPbl. OCHOBOM
CTapoBepHs KaK MPOTECTHOTO IBIKCHUS, BOSHUKILIETO B
oTBeT Ha pedopmbl narpuapxa Hukona, crano coxpaHne-
HHE TPaJULMOHHOTO PYCCKOrO IpaBociaBus. Tpymoiro-
Oue, 6epeXIMBOCTh, KOH(pEeCcCHOHANBHAs B3aMMOBBIPYYKa
¥ B3aMMOIIOMOILb OTIINYAINA CTapooOpsIIa OT OCTaJIbHO-
ro HaceneHus. CrapooOpsauam ObUT MPUCYIL KOHCEPBa-
TH3M KaK CO3HATEJIbHOE, METOANYHOE CIICIOBAHUE TPaIu-
iy, CTpeMiieHHE COXPaHWTh BO BCEH IOJTHOTE JpEBHE-
PYCCKUE PEIUTHO3HBIE TPAJULIMK CTAI0 JOMHUHAHTOM MX
MHpOBO33peHus. [Ipu 3ToM cTapoBephl MPUHSIIM AKTHB-
HOE Y4acTHe B MOAEPHHU3ALUHU SKOHOMUKH. ToMy MHOTO
NPUMEPOB, KaK B cepe TEKCTUIBHON MPOMBILIICHHOCTH,
TakK U B OOBIICHHOM BEJICHUH OOIIMHHOTO XO35HCTBA B Ce-
nax, cnobomax u 3amMkKax. B menom, crapooOpsaueckoe
NpeNIpUHAMATEIBCTBO MPEICTABISACT COOOH SPKUI IpH-
Mep TOro, Kak B Poccuu ocyIiecTBIsuICs KOHCEPBaTUBHBIN
MPOEKT SKOHOMUYECKOH MOIEPHHU3ALIIH.

Becnoii 1905 roma Ob11 onmyOnukoBaH Bricodaiimmmit
nMeHHo# yka3 [IpasurenbcTBytomemy Cenary «O0 ykpe-
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TUIEHUY HadaJl BEPOTEPIIMOCTIHY». B HEM BIiepBEIe B UCTO-
pun Poccun nexiapupoBalMCh paBHBIE PETMTHO3HBIC
Y TPaKIAHCKUE TIpaBa U BCEro HaceneHus Poccuiickoit
nmnepun. g crapooOpsimaecTBa HACTYNIHIO «30JI0TOE
JIECSATHIIETHE». HAYAIOCh ITOBCEMECTHOE CTPOHUTENHCTBO
XpaMoOB, M3[aHWe KHHUT W JKypHAJIOB, OpTaHW3aIMs pa3-
JIMYHBIX OOIIECTB, 00Pa30BATENbHBIX U KYIBTYPHBIX Y4-
peXIeHuil.

B okts6pe 1917 roma stor mepuox 3akonumics. Ha-
YaJach MOCIEAYIONIAs S1I0Xa TOHEHUH: 3aKPBITHE XPaMOB,
U3BSITHE IIEPKOBHBIX MPEJIMETOB, PEMPECCUN TPOTHB Y-
XOBEHCTBA, HACTABHUKOB U Bepyronmx. Oco0o mocrpaa-
JIM T€ CTapOOOPSIIIBI, KOTOPHIE KMIIN B CETLCKON MECTHO-
cTH, Ha Tleprud)epruu CTpaHbl, B YIAJICHHBIX, B TOM YHCJIE,
TOPHBIX, paifoHax. B xoe mporeccoB co3aaHus KOIX030B,
CTapooOpsiziel], KOTOPBIH CBOUM TPYAOM H TaJJAHTAMH CO3-
JTaBaJl KperKre XO3AWCTBA, TIEPBBIM TIOMANI B KaTETOPHUIO

KynakoB. Jto Obuto Hem3bOexxno. Eme H.K. Kpymckas
mcasia, YTo «pa3BepHyTasl COBETCKON BIACTBIO «OOphOa
C KyJIaueCTBOM €CTh OIHOBPEMEHHO 00pbOa co cTapool-
psadecTBOM» [LUT. 1o 36].

CrapooOpsiaubl B ropax AJjras

T'oper Antast pacrionokeHsl B TeorpaduueckoM LeHTpe
A3UH ¥ IMEIOT CBOIO CaKpaJIbHYIO aypy HE TOJIBKO AJIS KO-
PEHHBIX KHUTENeH, HO U U1 MHOTUX XHUTeNed U HapolIOB
BEChbMa OTAAJICHHBIX OT HUX PAalOHOB.

Crapoo6psatet mpunui Ha Anraii B konte X VII — Ha-
gane XVIII Beka, e chopMupoBaIMCH ABa IIEHTpa pac-
CelleHus — B IONMHAX YiiMoHa u byxtapmer (puc. 3).

CymiecTByeT MHOXXECTBO HMCTOYHHKOB, JIETEHI M HC-
CIICIOBAaHUH O MapUIpyTax, UICTOPUH U IIEPBOOTKPHIBATE-
nsx 3TuX 3eMenb [39; 40]. OHu nopoii MPOTUBOPEUUBHL,
HO M3 HHUX CJEAyeT IOBOJBHO OOILIas cxemMa 3THHUYECKON
HCTOPHHU IIEPBONPOXO/LEB. BecbMa mokasarensHa B 5TOM

HOro-3anagHbiin Antai B koHue XVIII .
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Fig. 3. Old Believers in Altai at the end of the 18th century

10 https://ru.wikipedia.org/wiki/kamernumku (Jara 06p.: 20.01.2019).
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OTHOILCHUN YHUKAJIbHAs PYKOIMCH CTAapOXuia YHMOH-
ckoit monmuubl Tumodes Oununmosnya boukapesa u3 c.
Mynbta, motomka Mcaaka boukapesa, mepBOOTKphIBaTeIIs
YiMOHCKOHM JONMHBI, Npulleaero crona u3 Kepxenua B
XVIII Beke. B Heii onuceiBarorcsa cooObitusa X VIII Beka,
a TaKxe cozepxkarcs memyapsl camoro T.®. boukapesa o
coOpITHAX 1920-x—1940-x TT.

20-netanit Mcaak boukapeB Obu1 mociaH cBoell ce-
Mbell B CHOMpbh Ha NOMCKHM MECTa Uil IIEPECEICHHs U3
Keprkenua, kyna onn nomnanu mnocie 6ercrsa u3 [loqmo-
CKOBbS. DTO HalpaBiICHHE OBbLIO ONPENENICHO COIIacHO
ObITOBaBILEH B cpene cTapooOpsiaues jereHse o benoso-
ape. [Tocne 16-Tu MecSYHOTO My TEIIECTBUS OH BEPHYJICS
Ha KeprkeHen 1 cooOmiui, 4To HaIlel To, 4To UcKajl: «Bu-
Jel Mexay rop Oenyio ropy. 3HauuT 310 benyea, a pexa
— Karyub». Tyna u ornpaBuwinch cemMbd boukapeBbix u
ATaMaHOBBIX, CO CTAPUKAMH, JIETbMH, CKOTOM, HEXUTPBIM
KPECThSIHCKUM HMHCTpyMeHTOM. B 1796 romy Ob1u10 OCHO-
BaHO ceso Bepxuuil YiiMOH, KOTOPO€E U MOHBIHE SIBIISIETCS
CTapoOOPSITUECKUM PEJIUTHO3HBIM M KYJIBTYPHBIM LICH-
TpoMm Antas. B 1826 rony B cene 0puto 15 m30. B HacTo-
siee Bpemsi B cenie skuBeT okono 600 uenosek. Mmeercs
IIBa My3esl — My3ei crapooOpsiraectBa u JJom-my3seit H.K.
Pepuxa.

B 1926 rony B BepxHem YilMOHE OCTaHaBIHUBaJIUCh
YYaCTHUKM 3HamMeHuTou lleHTpanbHOa3marckoil skcme-
mumrn H.K. Pepruxa. Xo3simHoM 00raroro IBYXSTasKHO-
ro JI0OMa, TJie OCTaHOBWJIACh AKcreauius (puc. 4), Obul
crapooOpsiner; Bapdomomeit CemeHoBrnY ATaMaHOB U3
3HAMEHHUTOTO poza-nepBooTKphIBaresieil Anras. OH Obul
HE TOJIBKO PAYUTENILHBIM M KPEIKUM XO3SIMHOM M HaTpH-
apXxoM MHOTOYHMCJIEHHOTO CEMEHCTBa, HO M BEChMa Ofa-
PEHHBIM U NIPOCBELIECHHBIM YEJIOBEKOM. Y Hero Oblia Xo-
porast 6MOIMOTEKa, OH BBITUCHIBAT KHUTH M JIEYWII BCIO
OKPYTY, IPUHUMAJT POABI.

i ;:j.r : .,. '-'-- “§
Puc. 4. [Jom Bapgonomess Amamanosa, 6 komopom cetivac
pacnonoxcen oom-myseti H. K. Pepuxa. @omo FO.I1.badenkos,
2019

Fig. 4. The Atamanov's house, in which N.K. Roerich’s museum lo-
cated now. Photo by Yu.P. Badenkov, 2019

H.K. Pepux numer o Hem: «Baxpomeil He o ogHOMI
KOOTIepalny, He 10 CTUXUPAM ToNbKo. OH, 10 3aBETy My-
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JpBIX, HUYEMY HE YIUBISICTCS: OH 3HAeT pPyIbl, 3HACT U
MapasoB, 3HaeT U ITYEJIOK, a [IaBHOE U 3aBETHOE — 3HAET
OH TpaBKH ... J10 yxe [lanteneit Llenurens, He TeMHOE
BEJIOBCTBO, HO OTBITHOE 3HaHMUE» [cM. 31, c. 376].

Baxpomeii AtamaHOB ObLI jKeHaT Ha ajiTaiike. JTO
O4YeHb BaKHBII MOMEHT B XHM3HH CTapoOOpSALEB, IO-
CKOJIbKY TIOKa3bIBAET XapaKTep B3aMMOOTHOIICHHUH KO-
PEHHBIX >kuTeneld AnTas U mpuiuensleB u3 KepxeHua
— kepkakoB. C camMOro Hadaja OHM CKJIa[bIBAJIICH Kak
YBaXHUTEIIbHBIC, APYKECKHE U, TaKe, CEMEHHBIC.

Bor u B cemelinoit pykonucu T.d. boukapesa conep-
*uTcs pacckas Vcaaka boukapesa o mepBoii BcTpeye ¢ Ko-
PCHHBIM ajiTaiiieM YHUMOHOM: «BHU3Y y NOOHOMCUSL 20pbl
KaKou-mo 4enosex no 3moii 00poee Hayan CHYyCKAMbCAL.
Cman x Hemy nooxooumv. On na MmeHs NOOHAN ayK. A
6CIMAN, CHAL pYJiCbe, eMy NOKA3AA U NOGeUwal e2o Ha nile-
uo. CHan wanky, Kk Hemy nokanouuacs. OH JIyK RONONCUTL HA
3emmio. A k Hemy nooousen, nRpoOmsmnyiL emy pyKy, OH moice
nooan. Hue noknouuwics, 2ogopums He ymeem. Tozeda s
npasoti pykou 6 epyos: ,,HMcaax ¢ pexu Kepowcu, a mebs
Kak 36amv? *“ K nemy pyxy, on nasean umsa Aiimony [39].

OHHu cTany HE TONBKO AOOPHIMH 3HAKOMBIMHU H JIpY-
3baMH, CyIllecTBYET BEpCHsL, YTO UMS celly YHMOH ObUIO
JIaHO B €ro 4ecTbh. 1 3TO COOTBETCTBYET 3THKE KEPIKAKOB-
cTapooOpsianeB. Anraell YHMOH MPEKpacHO 3Hal Cypo-
BYIO M OOraTyro NMpUpoAy TOpHOro AJTasi, JeTuics 3Ha-
HUSMH U CEKpeTaMH OXOTbI Ha 3Beps, B TOM YMCIIE U Ha
Mapana, BriocieacTsun u3 3Toro coapykecTBa BOSHUKIIA
COBEPIICHHO HOBAsi OTPACIIb XO35HCTBa — TAHTOBOT'O OJie-
HEBOJCTBA.

Craposepsl — uzoépemamenu MapajloBoOACTBa, HOBOI
0TpAac/iM X03s1iicTBa Ha AJiTae

W3BectHelil anraiickuil uccnenosarens H. A. ®poros
MIOCBSITHJI BOIPOCY CTAHOBJICHUSI MapaoBOACTBA Ha AJ-
Tae HECKOJIKO KHHT, B KOTOPBIX OH OMHCHIBAET UCTOPHIO
MapajiOBOACTBA, KaK CAMOCTOATEIBHOM OTPAciii X03sii-
CTBa, U AaeT OOOOLICHHBIN COLMATBHO-IKOHOMHUUCCKHI
nopTpeT MapaioBoaoB Antas [41; 42]. UM oxBatsiBaeTcs
nepuon ¢ konua XVIII Beka 1o Hacrosimero Bpemenu. B
KHHUrax CONEP)KUTCS OOraTeInii apXUBHBIA M CTaTHCTH-
YEeCKHUH MaTepHal, IPUBOASTCS MHOTOYHCIICHHbIE CCBUIKH
Ha TPYIbl U3BECTHBIX POCCHHMCKUX M 3apyOEKHBIX yde-
HBIX M cneuuanucToB. [IpuBenemM kiroueBbie BBIBOABI U3
€ro MCCIIeIOBAHNH, KOTOPBIE IOMOTYT HaM JIy4Ille TOHSTh
PEIMIHO3HO-KYIBTYPHBIA (PEHOMEH CTapooOpsALeB, KO-
TOpBIE ABSUIMCH HE TOJIBKO HMPEKPACHBIMH OXOTHHUKAMH,
HO U u300pemamenamu 1 OCHOBATEIIIMA MapajOBOJICTBA.

1. «CrapooOpsiaipl HUKOTIA He MPUUYMCIUIN Mapaa K
CEJIbCKOXO3SICTBEHHBIM KUBOTHBIM, @ Ha3bIBAJIM €I0 «3Be-
pem». Cropee Bcero, B OCHOBE CPaBHEHUSI JISKHUT OTHOIICHUE
K BOJIe, K cBOOOZIE. Y CTapooOpsIILEB B MOHATHE «CBOOOIA»
BKJIaJbIBATIACH BO3MOYKHOCTB CO3HMIATETILHOTO TPya, KOraa
CTBITHO, €CJIM He OOJIUT BCE TEJO MOcie padoThl B CBETOBOH
JieHb. Korma TBOM 3KOHOMHUECKHI pe3ynbTar JOKa3bIBacT
TeOe M OKPYIKAIOLIMM, YTO TBOS Bepa JIydllle U MpaBUIIbHEES
npyrux. Koraa pagm cBoOOIp! THI TOTOB PHCKOBATh, TEPIETH
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Heylia4u, HO BCE BPeMsI CTPEMHUTBCS K JIydIllel KU3HA U Ha-
JIEATHCS, YTO 3TO OyAET OIIEHEHO JJOCTOMHO Ha Cye OOKbEM.
CrpemiteHre CBOOOTHO TPYAUTHCS, HAJIESCh TOJBKO Ha ceOs
1 ONM3KuX, 0e3 yKa3aHWi CO CTOPOHBL, IePYKaThCs MO
1IIe OT BJIaCTH, OTPAHIIMBAIOIIEH 1 YaCTO TIOIABIISIONIEH 3Ty
cBOOOIy BBIOOpA — ATO SBJSIIOCH Ba)KHEHIIeH 0a30BOM CO-
LUAJIbHON YepTOM MapalioBOAOB AJTasl.

2. HackonmbKO CHIIBHBIM W HEYracalolyM ObLIO
CTpeMIIEHHE CTapooOpsIIIeB K HE3aBUCHUMOM JKHU3HH Ha
HOBBIX 3€MJISIX, HACTOJIBKO CHJIBHBIM OCTaBaJIOCh B HUX
KOHCEPBAaTWBHOE HAYall0 B OTHOIIEHHH K PEJWTHH, Ce-
Mbe, OOIIMHE. YBaXXUTEIEHOE OTHOIIEHHE K TPYIY, Kak K
CMBICITY TIPaBEIHOM KU3HH, KaK K CIIOCO0Yy CaMOBBIpaKe-
Hus niepent boroM u 001ecTBOM, IMOYUTANIOCH KaK BBICIIIASL
HEHHOCTh *M3HU. OCHOBOHM TPYHOBOW >KHU3HHU SBISIIACH
CeMbsl, T/Ie KaKI0MY HaXOIWJIOCH JIEINIO IO €r0 CIIOCOOHO-
CTSIM, TZI€ TPYA KaI0oro ObUT Ha BHIY, IIie TPYIOIr00ue
HE TI0 TIPUHYXIECHHUIO, & TI0 CMBICITY KH3HU OCTaBaIOCh
NepBeHIIeil OLICHKOM AOCTOMHCTB YeNoBeKa. Tpymoito-
Owue, Tpe3BhIl 00pa3 )KU3HH, Coriacue B OBITY U B padoTe,
OCHOBAHHOE Ha Bepe, — 3TO TAK)Ke SBISLIIOCH BRIPAKEHHOMN
YepTO JIy4YIMX TPEACTaBUTENIeH CTapooOpsIIecKoro
KPECTBhSIHCTBa AJTas, M3 KOTOPHIX M TOSBIUIUCH IIHO-
HEepbl HOBOW OTPaciy — pa3BelleHHs MaHTOBBIX OJICHEH.
H.M. Slnpunnes!! Haszsanm pasBeicHHE MapalioB B HEBO-
JIe C LEINbI0 TIOyYeHHs W TIPOJaXKH MAHTOB KYJIETYPHBIM
u306pemeHuem anTauckux KpectosH. Mccnenosarenu Tex
JIET CYUTAJIH, YTO TOYMAThCsI JI0 3TOTO MPOMEBICIIA B CHITY
CBOUX HCKITIOYHUTENFHBIX KaYECTB MOTIIH TOJIBKO CTap000-
PSALBI ¥ HUKTO JIPYTOH.

3. H.M. Anpunnes B 1872 romy Ha3Bajd MapajioBO[-
CTBO «KYJIBTYPHOH BETBBIO CKOTOBOJICTBa». MapaioBoa-
cTBO B Hadase XIX Beka OTHOCHIIM K HOBBIM HapOTHBIM
MIPOMEBICIIAM HE CEeTbCKOXO3SICTBEHHOTO, a TIPOMBIIILICH-
HOTO Mpo¢uIsi. DTO OYEHb BAXKHO IS OKOHYATEIILHOTO
OTIpe/ieNieHHsT COIMAIBHOTO CTaTyca aJITAiCKUX Mapalo-
BOJIOB KaK CEJIbCKAM TPEAIPUHUMATEIISIM, MTOSBUBIIAMCS
B IIPOIIECCE PACCIOSHHS KPECThsIHCTBA TI0]T BO3/ICHCTBAEM
(hopMHpOBaBIINXCS aKTUBHO B KoHIE XIX — Hadane XX
BEKa KaIMTAJIMCTUYCCKUX OTHOIICHHMH Ha Anrac. deHo-
MeH TpeANPUHUMATENCTBA TOHUMAETCSI HE TOJIBKO Kak
SKOHOMHYeCKast (PyHKIHS, HO M KaK THI MBIIUICHUAS U
MOBEICHNS, KaK MPHU3BaHKE U 00pa3 )KU3HHU, KaK CHCTEMY
HPaBCTBEHHO-ITUYECKHUX IIEHHOCTEH M MHCTPYMEHT COIH-
aNbHBIX MpeoOpazoBanuii. [1o 3THM XapakTepucTukam ai-
TalCKHe MapajoBOAbI, Oe3yCIIOBHO, OTHOCHIINCH K KaTe-
TOPUH CEITbCKUX TpennpuHIMaresneid. B atom Obuia cyTh
MX COITMANIFHO-KYJIBTYPHOTO CTaTyca Ha AnTae.

4. DKOHOMHYECKasi CYyTh MOPTPETa alTalCKUX Mapa-
JIOBOJIOB-TIpEIIIPUHUMATENICH COCTOssIa B TOM, YTO BCE
OHU CTPEMUIINCH BECTH JIEJIO MPUOBUIEHO, B CO3IaHUH Ma-
PALHUKOB TPOSIBIBLIN OOJBIIOE TEPICHUE M OIPOMHYIO
HacTounBOCTh. CO3/]aHNE MapaTbHUKOB OBLIO JOCTATOY-

"SI npunues Huxonmait Muxaitnosud (1842 — 1894) — pycckuit myGmuipmcr,
nmcaTesb U O0LIeCTBEHHbIH e Telb, HeceaoBarens Cubupu u LlenTpansHoit
Asznn. https://ru.wikipedia.org/wiki_SInpunness ([lara o6p.: 21.05.2019).
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HO JTUTENBEHBIM TPOIECCOM U Pa3BUBAJIOCH HA JIOXOMABI OT
3eMJIEAENNs, CKOTOBOICTBA, ITYENIOBOACTBA, OXOTHHUYBETO
MIPOMBICIIA, KOTOPHIMU YCIENTHO 3aHUMAIIUCh CTapoo0-
pAAnb-MapanoBonbl. Ha BCEM TpOTSHKEHUH Pa3BHUTHS C
1835 mo 1917 rox MapanoBOACTBO OCTaBAIOCh MOHOIO-
Trel OTJIENBHBIX «CEMEM» CTapooOpsILEB.

5. PasButre mapanoBozactsa B Poccun ObIIO BEITOA-
HBIM Je70oM U Juia rocygapctBa. B 1897 rony A.A. Cu-
nanTheB!? mucan: «O0 pyKy ¢ 3amperieHreM U CTPOTHM
IpecieJ0BaHIeM OXOThI Ha Mapaia JOIDKHO HITH Tpes-
CTaBJIEHHE BCEBO3MOYKHBIX JIBIOT HACEJIEHHIO, JKEJIAOIIIE-
My 3aHATHCS MapaJIOBOJICTBOM, MPUYEM CIIEAYET MOKPO-
BUTEILCTBOBATh HE CTOJBKO OTACIBHBIM TpEATIPHUHUMA-
TEIISIM, CKOJIBKO TEJTBIM KPECThTHCKHM OOIIIECTBAMY [ITHT.
mo 42. c. 81-117]. A.A. CunaHTbeB cuuTal, 4TO COJCH-
CTBHE ITPABUTENLCTBA B PA3BUTHH HOBOU OTPACITH JOIKHO
OBLIO OCYIIIECTBISATHCS Yepe3 OeCIUIaTHBIA OTBOJ 3€MIIH,
OecCIUTaTHBIA OTITyCK Jieca, OTCYTCTBHE HAJIOTOB Ha 3TOT
BHJI, IEITENHHOCTH U T.1.

[Momnmepxkka pa3BUTHSA IAHTOBOTO OJICHEBOJICTBA
1o 1917 roga okaspIBajiach B TOM WU UHOUW CTEIIEHU
no Bceit Cubupu u Ha lansHem Bocrtoke, onHako pe-
BOJIFOITMOHHBIE TIpeoOpazoBanmst 1917 roma B Poccun
nepedepkHyan 3Ty padoty. Yxke xk 1930 roxy mapaino-
BOJBI-TIPEIIPUHAMATEIN B CTpaHE TEpecTand Cylle-
ctBoBath» [41, c¢. 56-60]. UM HE OBLIO MecTa B CO-
BETCKON MOJIENTH Pa3BUTHsI CTPAHBI U MPUHYIUTEIBHON
KOJIJIEKTUBU3AINH B CEIHCKOM cekTope. CTapooOpsatbl
HEMEJJICHHO TIOTANI B KaTETOPHIO KyJaKOB H IOJBEP-
[JIUCH PACKyJIauyuBaHUIO. AKmusucmamu, a AMEHHO TaK
Ha3bIBAIIM YHEPTUYHBIX TIPEJICTABUTEIICH HOBOW BIIACTH
B YHMOHCKOW 10JIMHE, y HUX ObLTIO 0TOOpaHo Bce, U4TO
Ha TPOTSDKEHUU TOYTH JIBYX CTOJETHH OBIIO CO3/1aHO
TPYOOM M TAJIaHTaMU UX AENOB U npanenoB. Crasmias
BTOpOH ponHOM 00eTOBaHHAS 3eMIIsl ANTas IpeBpaTu-
Jach B TEPPUTOPHUIO YHIDKEHHUA, Tpabeka, TOHEHUH U
rubenu. B komxo3bl BCTynaTh OTKa3biBanuch: «He Hamo
HaM Koixo30B. Camu mpo ceOs OynmeM xutTh». Havancs
HOBBIM UCXOJ] CTapOOOPSAIIEB B MOUCKAaX «CBoero be-
JIOBOABST». YXOmuian B cocenuanii Kurait, MoHTOIHMIO 1
TyBy 1 co3faBany CBOM MOCENCHHS ¥ MapaJbHUKH,

[epron ¢ 1917 mo 1940 1. ObIIO CIOKHEHIITNM B ICTO-
pUH pa3BUTHS MapajioBOACTBA. BoccTaHHs KpecThsiH Ha
Antae B 1922-1924 ropmax, pacKkyJauyMBaHHE U HACUIIb-
CTBeHHas koyuiektuBm3anms 1929-1932 romos, pemnpec-
CHH TOCYJapCTBa 10 OTHOIIEHHIO K cTapoolpsimnam Ai-
Tasi BCe 3TO, KazajoCh Obl, HOIDKHO OBLJIO YHHYTOXXHTH
orpacip 06e3B03BpaTHO. OIHAKO MMAHTOBOE OJIEHEBOJICTBO
COXPaHMWIIOCH: TPAHC(HOPMHUPOBAIOCH YCHIHAMH TOCYIap-
CTBa U3 YaCTHOM B TOCYAapCTBEHHYIO (hopMy cOOCTBEHHO-
CTH ¥ C OTPOMHBIMH H3JIEPKKaMHU, HO TIPOJOIDKIIIO CBOE
passutne. Ho 310 yke coBceM apyras uctopus. A 30I0-

2A.A. Cunanrtses (1868 — 1918). Brimaromuiicst AesTenb 0TEYECTBECHHOM
Hayku AHatonuii AnexceeBnd CrmanTtseB 3a 30 JIeT HcClIeIoBaTeNbCKON pa-
60THI oITyONIKOBal 77 IMEYaTHBIX TPYJAOB, B TOM 4ncie 15 paboT mo Bompocam
OXOTHHMYbBETO J€N1a U ITAHTOBOTO OJIEHEBOACTBA.

T.11. Ne341), 2019 T



TOM HEpHOJ PAa3BUTUSI MapajlOBOACTBA CTapooOpsALaMU
3akoH4YICcA B 1930-e rogsl.

Tem He MeHee, TpaauLUuK U KyJIbTypa CTapooOpsiALeB-
MapajioBOZIOB COXPAHSIOTCS U MIEPEAt0TCs U3 MOKOJICHUS
B noKoneHue. B nepectpoeunsiii nepuoa 1990-x ronos ma-
PaJIbHUKHU M3 COBX030B IIEPEIUIN B YaCTHBIC PYKH U Ipe-
BPAaTWINCh B aKLIMOHEPHBIE OOIECTBA 3aKPBITOTO THIIA, a
[IPOU3BOJMTENH NTAHTOB BBILIIM HA MUPOBOH PBHIHOK. DTO
BBI3BAJIO CKa4YOK B Pa3BUTHHU OTPACIIU B YHMOHCKOHN JOJIH-
He: orooBke MapaioB B 2004 roxy (20279 romnos) yaBo-
miock 1o cpaBaeHmo ¢ 1985 1. (10916 ronos). Cootset-
CTBEHHO YBEJIMYMWINCh U IUIOIIAAHU, 3aHATHIE MapaJbHU-
kamu. B 2000-e rogs! Ha Tepputopun YcTh-KokcuHCKOro
paiioHa ObuTO0 24 MapallbHHKA, YHCIEHHOCTh MapajioB B
KOTOpBIX BapbupoBasack oT 5200 ronoB no 60-tu — 80-
tu [43]. Tlo cBOel CTpyKType MapajibHUK, [0 CBOEH CyTH,
MPEACTaBIACT CO00M NPUPOAHYIO OXPaHAEMYIO TeppH-
TOPUIO, T/I€ BBIIEJICHO HECKOIBKO (PYHKLIMOHAJIBHBIX 30H
oOuTaHusT MapalioB (cados). A caMu MapalbHUKH CTalll
YaCThIO STHONPUPOAHBIX JaHAIAGTOB YHMOHCKOH NOJIH-
HbI [44].

PazButue Typusma Ha Anrtae MPUBENO M K pacIliupe-
HUIO (QYHKIMH caMHMX MapajbHUKOB: Ha MX 0asze craju
CO371aBaThCs PEKpeanOHHO-MEIUIMHCKUE LIEHTPbI, pe-
JOCTABJISAIOUINE IIMPOKUHA KpPYT YCIyr — MPEeXIe BCEro,
[IAHTOBBIC BAaHHBI B IEPUOA CPE3KH POroB (Maii-HIOHB).
Ceiluac 310 OBICTPO Pa3BHBAIOILUICS CEKTOP pPEKpeary-
OHHOTI'O ¥ COLIMAJIbHOTO PA3BUTHSI.

Posb crapoo0psiiueB B 0CBOGHUHM W Pa3BUTHH
Janbnero Bocroka.
Hcropus crapoodpsinueckoro cesaa PomanoBka

BOoxHOBISIOMMM HPUMEPOM TOPXKECTBA U CTOMKO-
ctu crapooOpsaueckoid Tpaguuuu Ha [lansHem Boctoke
siBIsieTcss ucTopusi ¢. PomanoBka B Manwkypun (1936—
1945). Ona xopomio W3BecTHa, Onaromaps ITyOIUKaIu
B 2012 romy 3aMedarenbHOTO IOKyMEHTa — abooMa-
moHorpaduu «/Iau B PomanoBke. fmoHckue ¢otorpa-
¢un, 3anedaTieBIINE PYCCKOE CTapOOOPsSIUECcKOe CEeJio
B Manwxkypuu Ha pyoexe 1930-x—1940-x romos, u3 co-
Opanust [IpuMOpcKOro rocyaapcTBEHHOTO My3esli UMEHU
B.K.ApcenneBa Bo Biaguoctoke» [45].

Cam (akT mosiBineHHs1 3TOro 0OBEMHOIO TpyJa U Me-
TOZ €ro MPE3EHTALUM LIMPOKOH IyOJMKe BechbMa HpH-
MeyaTeJieH W 3acily’KMBaeT, Ha Hall B3NS, OTAEJIBLHOTO
ynoMuHaHUA. B HeMm coxepkuTcs mondopka yHUKalb-
HBIX (oTorpaduii, KOTOpble ObUIM CIENIaHbl STOHCKUMU
¢ororpacdamu B pycckoMm ceie PomaHOBKa, OCHOBaHHOM
B 1936 rony B Manswxypuu. B cene Kuinu HeCKOIbKO ce-
Mel CTapooOpSIIEB uacogeHHo20 coenacus’®, 6exaBIIMX
u3 coserckoro Ilpumopss. B ToT nepuon MaHbwKypus
AKTUBHO 3aCeJIsUIach SIMOHCKUMHU KOJIOHUCTAMU, U YCIIEII-

13 JacoBeHHOE cOIIacHe, YaCOBCHHbIC, KEP)KAKH, CTAPUKOBCKOC COIIACHE —
CTapooOPSIIECKOE COIIacHe MOMOBIEB, nepemenmux ¢ 1849 r. k Gecromnos-
cKoii mpaktrke. OHM COBEPIIAIOT CIyKOy B YaCOBHSIX, HE MMCIOLINX AITapeH.
B Hactosiee Bpemst reorpadust HX pacCeneHUst 3aXBaThIBACT BCIO BOCTOUHYIO
yactb Poccun, a Takxe CeBepHyto u FOxxHyro AMepuky, ABctpanuto [45, ¢ 63].
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HBII OIBIT BEIKMBAHUA Ha 3TOH 3eMile, KOTOPbIH 1E€MOH-
CTPHPOBAJIM KUTeM PoMaHOBKH, OB BakeH U MHTEpe-
ceH s Slnonnu. OCHOBY KOJUIEKIIMH COCTABIISIIOT OKOJIO
IByXcoT (hotorpadmuii, caenanHeix B 1938—1941 rogax co-
TPYAHUKOM TOKHICKOro IHCTUTYTa OCBOEHUS 3eMJIH OHO-
norom SImamz3os Calypo. Iti ororpadun, Kak v MamsTh
0 PomaHOBKe, SIMOHCKHMI McCienoBaTenb XpaHWI MHOTO
JECATUIICTUH U HE3aJI0MIr0 10 CBOEH CMEpPTH Iepesal u3-
BECTHOMY TOKHiickoMy ciaucty Hakamypa Ecuxamzy,
KOTOpBIX nepenan ux B koHue 1990-x romos B IIpumop-
ckuii my3eit um. B.K. Apcenbena.

Otn  dororpaduy, AONOTHEHHbIE HAWICHHBIMU
B sAMOHCKUX apxuBax 1940-x—1970-x romos apyrux ¢orto-
rpaduii, cTam OCHOBHOW TEMOW MY3€WHBIX M3bICKaHUI.
CoTpyaHHKH My3esl IPOBEIH HECKOJBKO IKCIETULIUN —
B Xabaposckuii kpaii, CILIA, B ABcrpamuto. [maBHO#
UX 1IeJIbI0 ObUI MOUCK JIIOACH, 3anedaTiéHHbIX Ha CHUM-
KaX, 1 MX [IOTOMKOB. B pe3ynbrare ynanoch yCTaHOBUTH
MMEHa MPaKTUYECKH BceX M300pakEHHBIX Ha (ororpa-
¢usx moneit; KpoMe Toro, ObUIM cOOpaHbl BOCIOMHHAHUS
0 *u3HM PoMaHOBKM M mociexnyroueil cynpbe e¢ oou-
Tarened. OTH YHHUKAIbHBIE MaTepUallbl CTalIX OCHOBOU
W3aHMS, BO3BPALIAIOUIEIO HCYE3HYBLIYI0 PoMaHOBKY
Ha CTPaHMLBI PyccKoi ucropuu. IloMumo 31oro, B KHUTY
BOLIJTM MarepHajbl BEAYLIMX CHEUUATNCTOB, [TOCBAIIEH-
HBIE HCTOPHU CTapooOpsAaYecTBa, KOTOPHIE MO3BOJISIOT
Jy4lle OpeICTaBUTh U OLEHUTh MecTo POMaHOBKH B I10-
0aJIbHOM HCTOPHKO-KYJIBTYPHOM KOHTEKCTE.

CrapoobpsimuectBo tora Jlanpaero Bocroka chopmu-
POBaJIOCh B PE3yJIbTaTe NEPECeeHus CIoa BO BTOPOH 10-
noBuHe XIX — nepBoit yerBeptu XX BB. [46]. [lepBoiMuU
crapoobpsinnamu Jlansaero Boctoka Obuin Tak Ha3bIBa-
eMble cemetickue'® cTapooOpsiIIbl 3a0aliKalbs, TPHUIIC-
HIMe CIofa KPYXKHBIM IyTeM depe3 SKyTuio, Kyga OHU
ObuTH TpHUBJIEUYEHBI B cepearHe XIX Beka Ha CTPOUTEIb-
CTBO M OCBOEHHE asHCKOro TpakTa (0T SIKyTcka mo mopra
Asta Ha OX0TCKOM MOpe). OHAKO H3-3a PEKPAICHNS JIe-
ATENIBHOCTH AMEpPUKAHCKOM TOProBOil KOMIIAHHM CTapo-
OOpSIIIBI CIOKHBIMA MapIIpyTaMu repedpanucs B 1870
rony B IIpumopbe 1 OCHOBaJIM HECKOJBKO MOCEJICHUH B
paifoHe o3epa XaHka. Tak HauMHAIACh UCTOPHS CTAPOOO-
psincTBa Ha tore JlansHero BocToka.

C BxoxnaenueM B koHie 1850-x roxos B cocraB Poc-
cuiickoil umnepud rora {ansHero Bocroka Hauancs npu-
TOK CTapOBEPOB U Tya, KaK JIETAJIbHBIN, TaK U HEJleralib-
Heiid. [Ipennoxkenus: rerepan-ryoepHaropa Bocrounoit
Cubupu H. H. MypaBbs€Ba-AMypCKOTO O 801bHOHAPOO-
Hom 3acenenuu [Ipuamypss u [lpumopsst ¢ gapoBaHu-
eM cBOOOZBI IepeceieHaM U3 KPEHOCTHBIX ObUIM OT-
BEPrHYTHI IPABUTEIHCTBOM, 3aMEHUBLIMM 3TOT MPOEKT
pELICHHEM O KOJIOHHW3ALMH HOBOI'O Kpasl CChUIbHBIMH.
B ux uMcno BouuiM M CTapoBephl, XOTA yxke ¢ 1860-x
rol0B JOOpPOBOJIFHOE IMEPECETICHUE MOCIEAHUX Ha 3TU

14 Cemeiickie — cTapoBepbl, KOTOPBIC MEPECEISUINCh B IIEPBOii MONOBHUHE
XVIII Beka LesbIMU CEMbSIMH U3 APEBHUX CTAPOOOPSIIUCCKUX LIEHTPOB BeTku
u Crapony6bs (ITospiua) B 3abaiikaibe.
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

TEPPUTOPHH, HUKAK HE IOAJCp)KUBAaBIIEECS TOCydap-
CTBOM, CTaJl0 MpeBalIMpoBarh. VIMEHHO OHHM JOOMIIHCH
HauOOJBIINX YCIEXOB B XO3SHCTBEHHOM OCBOCHHHU
Kpas, 0 4éM BCIIOMHIIU B 1890-¢ roasl B CBA3HU CO CTPO-
utenscTBoM KuTalicko-BocTouHolt xene3Hol mopo-
ru (KBX]I). [Tpoekr 3aceneHust MaHBOKYpPHH CHIIAMHU
CTapOBEPOB M PYCCKUX CEKTAHTOB OBbUI MOJAEPKaH MH-
HuctpoM ¢unancos C. FO. Burre, kotopsiii ¢ 1900 rona
BEJ COOTBETCTBYIOIINE IIEPETOBOPHI C MPEACTABUTEISIMU
crapooOpsinuectBa. [10n0KUTEIBHBIN OTKIMK 00CYXIe-
HHUE MPOEKTa MOIYyYUIIO Ha CTAPOOOPSAUYECKUX Che3ax,
TeM Oomee uTo emE o BBeaeHus B 1905 romy 3akoHa
0 BEPOTEPIIMMOCTH AJISl IEPECENICHIEB Ha 3eMIISIX, TIPH-
Haanesxxanux KBXX/I, BBogumuck cBoOoma BeporcnoBe-
JaHWS U Psifl JIBIOT B OTHOLIEHUH ITOBHHHOCTEH U 3eM-
neotrBoga. IIpoekt pyxHyn u3-3a HauaBwiedca B 1904
rony Pyccko-simoHCKOM BOWMHBI, HO HOBOE HalpaBliCHHUE
MUTpaLuH He OBbIIIO 3a0bITO YacO8eHHbIMUL.

Tem He MeHee, MpolecC MOMCKOB BOJIBHBIX 3€MeEJIb
aKTHBHO pa3BuBaicsi. OCHOBHOE HAIPaBIEHUE CMECTH-
J0Ch Ha ceBepo-BoCcTOK [Ipumopsbs. Beigatomuiicss uc-
cnenosarens Yccypuiickoro kpas B.K. ApceHbeB nucan
o crapoobpsauax: «lIpecnexyembie B TeueHHE MHOTHX
JIeT, OHU BCE JAajibllie U Aajblle YXOAWIHM B TOPHI, MOKa
He gouwm 1o Oeperos Bennkoro okeana. 3xeck OHHU 3a-
HUMAJIMCh 3eMJIeeNTUEM, HO HE CUUTAJIN €r0 OCHOBHBIM
3aHATHEM. 3aTeM MOUCKAaMM LIEHHBIX PYH, OXOTOH M CO-
OosieBaHMEM, pa3BeICHUEM IISITHUCTBIX OJICHEH, TOMCKa-
MU JKEHBIICHS, JOBIT U COJIAT PBIOY, COOMPAIOT STOMBI U
OpexH, CylaT TpUOBI U T.1., HA TAUTY OHU CMOTPST Kak
Ha UCTOYHHMK JI0XOJa, @ HE KaK Ha UCTOYHMK CTpaJaHui
u oropueHui» [1uT. no 47]. Ot™MeTum, uto B [Ipumopse
MEPBBIM, KTO CTaJ AEPKaTh MATHUCTHIX OJICHEH B HEBO-
e, 611 crapoBep CemeH Skosnesud [loHOCOB, BRIXOCLT
n3 Tomckoi#t ryGepHun (T.€. anTaiicKoil KoJapIOenn Mapa-
JOBOACTBA) [cM. 42, ¢. 7].

O0pa3 KU3HU U XapakTep 3aHsATHH cTapoBepoB lIpu-
MOPbSI TIOTHOCTBIO COOTBETCTBYET 00pa3y >KU3HU CTapo-
Bepbl Ha Antae. OHHM HE TOJIBKO KPECThsHE-3eMJIICAEIbLIbI
Y ’KMBOTHOBOJIBI, HO U MPEKPACHbIE OXOTHHKH, 3HAIOLIHE
TalTy U BOCIpUHHUMAIOLUE ee Kak cBoil gom. B.K. Ap-
CCHBEB IHUIIET, YTO «B YCCYPUICKOM Kpae U3 PYCCKHX
nepeceseHIeB co00IeBaHNEM 3aHUMAITICH TOJIBKO CTapO-
Bepsl, XuBLIKME HA p. Jayouxe, Amry, Ynaxe Ha mobepe-
*be SAnmonckoro Mopsi». I1pu 3ToM OHM IPOSIBIISIOT U CBOM
NpeNpUHAMATEIbCKUI TalaHT, BRITOJHO NPoAaBast co0o-
7151 Bo BiaguBocToke.

OmnuceiBas nepeBHto B nonuHe Amry (1900 r.) Ha ce-
Bepe Ilpumopbs, ApceHbeB OoTMedaeT, 4yTo «e€ oOuTa-
Tenu crapoBepsl (7 cemeil) cOXpaHMIN OONHK YHCTBIX
BenuKopoccoB. IlarpuapxanbHOCTh CEMbH, YTBAaph, BbI-
IIMBKa Ha OZEXkJE, pe3b0a Mo JepeBy — BCE ITO HaIlo-
MuHasO /IpeBHIOI0 PyCh HECKONBKHX CTONETHI HA3aL ...
Bce yka3pIBano, 4To OHM JIIOAM 3aKUTOYHBIE. OCOOEHHO
MHOT'0 KOHEH — 32 nomaau, poratoro ckota — 84 KOpoBBIL.
MecTHOe HaceJleHHe OHU HE CTaad MpUTecHATh. Haua-
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JH YUUTh UX 3€MJICACIIHNIO, CKOTOBOJCTBY, TOBOPHUTH I10-
pyccku. BHUMAaTensHO OHM OTHOCHIIUCH KO BCEM OKpY-
xaromiemy. OHHM IO-CBOEMY ecTecTBoucHbITaTenu. Haxe
OTIPENENIIIN, YTO OUKHE MYEIbl B MPHOPEKHOM paiio-
HE ¢ 10Tra pacnpocTpaHuiuck 1o p. KymymbGe, a Maxaon
Maka — no p. Kycyn» [48].

B 1930-¢ rompl, xorga BOJIHA KOJUIEKTHBH3AIMH JI0-
KaTUJIach /10 CaMbIX OTHAJICHHBIX MecT CUXOoT3-AJMHA U
nobepexbs SIMOHCKOrO MOpsi, Hadajcs HCXOZ CTapooO-
PsILEB U3 HACK)KEHHBIX MeCT B MaHWKYPHIO, OKKYIIHPO-
BaHHYIO B TO BpeMs SInonueil. [lecsaTku pacKynadeHHbIX
CTapoOOPsTIECKUX CeMEH TaliHO MepenpaBisINCh HOUbIO
yepe3 peky Yccypu Ha kutadickuii Oeper. IloctenenHo
TaM BO3HHKJIO HECKOJIBKO CTApOOOPSIUECKHX TOCENCHNU,
B KOTOpbIC MOTSHYANCH Taroke OexxeHupl ¢ CaxannHa u
nake XOKKaunmo.

B 1936 romy 6parest KamyruHbl BO BpeMsi OXOTHI CITy-
yaifHO HaOpeiaM Ha MeCTO, MOKa3aBLIeecs MM IOIXOMs-
LIMM 7151 OCHOBAaHUS OOLIMHBI CTAPOBEPOB — IO JIMHUU
xese3Hon noporu Xapoun — Cyiideiaxs (ITorpanndnas)
0KoJ0 X3HIa0X3113HI (puc.4).
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Puc. 5. Kapma Marnusicypuu ¢ 0603Haueruem mecm npo-
arcusanusi cmapooopaoyes. Cocmasnena Haxamypo Ecu-

Kaosy [45, c.64]
Fig. 5. Map of Manchuria with the designation of places of resi-

dence of the Old Believers. Compiled by Nakamuro Yoshikazu.
[45, p.64]

Yepes bropo no aenam pycckoil aMurpauuu B Manb-
PWKYpUM OHU TIOJANIM 3asBJIEHUE AMOHCKUM BIACTSIM C
npocb00il 0 caadye UM 3eMiM B apeHidy. TekcT muchbma
BeChbMa I[I0Ka3aTelIeH, II0ATOMY IIPUBEIEM €TI0 MOTHOCTHIO
[45, c. 68]:
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Mbwi, yemeepo bpamves Kanyeumnvix, npedcmasnsi-
em epynny pycckux. Y nac oona eéepa (mvi 6ce cmapo-
6epvl), 00HA POOUHA U 3aHAMUE (KpeCmbsHe U 0XOM-
Huku). Hawe eopauee oicenanue — dcumov emecme,
CAyHcUmsb Hapooy, obwecmasy u cocyoapcmsy. lloce-
My ybedumenvHo npocum Bac coams mam 6 apendy
VHACMOK 3eMIU, NOOX00Awull OJisl 3emaedenus U no-
CcmpolKu nocénka. Buvluieykazanuwlii y4acmox 3emau
6 Hacmosiyee 8pems He 3aHAMm NOO NAUHIO, HUKOMY
He NpUHAONexcum U HUKaK He ucnonvzyemcs. Eciu
Ham OyOem 003601€HO NOCENUMbCL MaM, MO Mbl He-
MeOns HAYHEM NOKOC U 3A20MOGKY CEHA HA 3UMY
Ha Kopm aowaodam. 3umotl mul 6ydem pyoums Jec,
u cmasums u3dwvl. Koeoa Hacmynum eecra, mvl cobe-
pém cemvu u 3atimémcs obpabomkou zemau. Cetinac
6 Hawell epynne 25 cemeti, 8 MOM YUCNLe. MYAHCUUH —
33, ocenugun — 28 u demeii — 61. Umerowutics ckom
U uHBeHmapyv: nowaou — 28, kopogvl — 23, nayeu — 2,
meneau — 2 u 60poHbL — 4.

Ecnu nam 6yoem ooszeoneno ochogams mam noce-
JIeHUe, MO Mbl 3a46€0EM CIOTb CKOMA U CelbCKOX0351-
CMGEHHBIX OPYOUll, CKOTb HAM HYHCHO. Mol He Hydic-
0aemcs 8 NoMowu Ui 0coooll 3auume o CHOPOHbI
nonuyuu. Kenamenvno, umoovl Ha nepavix nopax Hac
0c60000UU OM HANO208bIX NosuHHOCMeU. [Ipocum
Bac 00obpumv nawe 3asa6nenue 803MONCHO CKopee,
umobbl Mbl Mo2iU NOO20MOBUMbCA U ONAZONONYYHO
3aepuiums nepecenenue Hauux cemeti k gecte. Cetl-
Yac Mbl BPEMEHHO NPOJICUBAEM 8 PASHBIX MECHAX.

Kanyzunvr Hean 3unosvesu,
IlIémp 3unosvesuu,

Cemén 3unosvesuu,

Hean 3unosveguu

Tak Hayanmace ynuBHTENbHas UcTOopus cena PomaHOB-
KU U ee oburareneil. E€ mepBblii «cuacTIIMBBIID 3Tar mpo-
norpkaicst moutu 10 netr g0 okoHuanust Bropoit MupoBoit
BoitHbI. K xonIty 1945 roma ceno HacuuThiBaio ceiie 40
nBopos 1 6omee 200 xureneil. Hacenenue pocno He TOb-
KO 3a CUeT €CTECTBEHHOIO IMPHUpPOCTa, HO M TOCTOSHHO-
r0O MPUTOKAa UMMHIPAHTOB U3 pa3HbIX MecT MaHwKypuH,
[pumopbst 1 CaxanuHa. DT0 OBLIO KpEIKOE, TPE3BOE H
KyJIbTypHOE OOILIEKUTHE €IUHOBEPILIEB, KOTOPOE JIEMOH-
CTPHPOBAJIO YCTONUUBOCTD XHU3HU U pa3BUTHs. OCHOBHBI-
MH €ro 3aHATHSAMHU ObUIO 3eMilefieNiie, KUBOTHOBOJICTBO,
MYEJIOBOJICTBO, 0X0Ta'® M phlOalKa, T.c. BCE T€ BUJIBI JCs-
TEJIFHOCTH, KOTOpBIE OBUIM XapaKTepHBI IJIsI KEP)KAKOB H
KaMEHIIMKOB AJTasi, cemetickux — 3a0alikanbs. ITO Tpo-
W3BEJI0 HACTONBKO CHJIBHOE BIIEYaTJIEHHE Ha SMOHCKHE
BJIACTH, 03a00YCHHBIC KOJOHM3aImed MaHwKypuu, 4YTO
OHH OKa3bIBAJIU BCAYECKOE COMICHCTBHE CTApOOOPSTICCKOM
O0IIMHE ¥ OPTraHU30BaN JCTATBHBI MOHUTOPHHT €€ CO-
LUAJIBHON M 3KOHOMUYECKOW JKU3HU U Pa3BUTHA. YUEHBIE

15 OHu ObUTH XOPOIIO U3BECTHBI B KHTae CBOEi 0XOTOM Ha THIPOB M MOIY-
YaJIi MHOTOYHCIIEHHBIE 3aKa3bl, B TOM YHUCIIE OT 300MapKOB.
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YHUBEpCHUTETa XOKKala0 PETYISIPHO MPUE3KATIN B CEJIO U
TIIATETIBHO JOKYMEHTHPOBAIM BCE COOBITHS 1 U3MEHEHHS,
MPOUCXONAIINE B 3KOHOMHUUYECKOH M KYIBTYPHOU >KHU3HU
cena. Hexotopele U3 HUX AaXKe IMBITAJINCh OCBOUTH HEKO-
TOpBIe MpodeccuoHanbHbIe HaBBIKK cTapoBepoB. Co Bpe-
MEHEM CBOMM TPYAOM H 00SI3aTEIbHOCTBIO OHH 3aBOEBAJIN
JIOBEpHUE CTAPOOOPSIILIEB, YTO CIYYAETCs HE TaK 4acTo.

B 1945 rony, xorga B Manwkypuro Bouwia Kpachnas
apmus, ucTopusi PoMaHOBKH mojydmsia HOBOE, HE CTONb
CYACTIIMBOE Pa3BUTHUE: B3POCIbIE MY>KUYHHBI CTApOOOpsa-
1161 OBUTH aPECTOBAHBI IO «IIOJIMTHYECKUM) CTaThsIM U OT-
npasnensl B nareps (5—10-netHue cpoku). OcraBmmecs
CEeMbU M3 Pa3PYIICHHBIX IOMOB U XO3SICTB BBDKUBAJIH,
KaK MOIVIM — Y POJICTBEHHHUKOB U 3HAKOMBIX B IPYyTHX CTa-
poobpsimaeckux nocenkax Manwxypuu. B 1950-e romsr,
MOCIIEe «OTCUAKW» B JIarepsix, HEKOTOPbIE MYXUHHBI BEP-
HYJIICh K CBOMM ceMbsiM B KuTae, HeKoTopble yexamu K
enMHOBepLaM B XabapoBCKOM Kpae.

[Tocne Bo3HuKHOBeHUs1 KuTalickoit HapogHOM pecity-
omukn (1949) TaM HavaHCh COIMATUCTHUYCCKHC HM3MeE-
HEeHusl (KOONEpHPOBAaHUE, KOJUICKTHBHU3ALMs), KOTOpBIC
KOCHYJIMCh U cTapoBepoB. KpacHoe komeco coumanmcTu-
yeckux pedopMm cmycts 20 JeT BHOBb NMPOKATHIOCH MO
crapoobOpsitueckoil odmunae. Ho, kak u mpexae, BHOBb
He ciiomuiio e€. CrapoBepsl ObUTH TBEPBI B CBOEH Bepe U
HPABCTBEHHOM ATHKE TpyAa U ku3HU. B 1955-1960 rogax
Havajcs HOBBIM BEJIMKHUN Mcxox crapooOpsiaues. biaro-
Japsl TIo[IepKKe eIMHOBEpLEB, BceMupHOit acconuanyn
nepkseil 1 TosicToBckoMy (GOHIY Hawancs OThE3[ CTapo-
oOpsiaes, xuBmmx B Kurae (Manwkypust, CHHBLBSIH U
ap.), yepe3 onkonr B ABctpanuio, Hosyro 3enannuto,
IOxnyro 1 CeBepHyt0 AMEPHKY.

Hawnbonee kpynHas oOmuHa ctapoBepoB 13 Pomanos-
ku (okos10 6000 4ern.) B HacTosIIee BpeMs KHUBET B TOITMHE
Bunmer, mrar Operon (CLHA) [49]. Hekotopsie dieHb
o6muHb 13 OperoHa ornpasisuiuch B Kanagy u Ha Ams-
CKY, Iie 00pa30BBIBAJIM HOBBIE TIOCENICHUS, YCIIELITHO pa3-
BUBASCh U COXPAHSSI IPH 3TOM SI3bIK, KYJABTYPY M Tpaau-
uuu [50; 51].

Hexotopsie ctapooOpsiaLe! mocie cMeptd CTaimHa 1
ocBoOOXKIeHUs u3 narepeit B 1950-x — 1960-x HekoTopoe
BpeMs BMECTE C BEPHYBIIUMHUCS K HUM CEMbSIMHU JKUIIU B
Cubupu, a BHagane 1960-x MOTSAHYIHCH B MalOOOKUTHIC
TOpHbIE pailoHBI Xa0apoBCKOTo Kpast. 31ech Ha p. AMI'YHb,
B MecTax Oymyieit baiikaimo-AMypckoil MarucTpaii, OHU
000CHOBaJI HECKOJIBKO CTapoOOPSAIECKUX MOCEIKOB
(HEeKOTOpBIe — HA MeCTe OBIBIIMX Jiarepeit) [52].

Bce 3apyOeskHble OOIIMHBI CTApOBEPOB MOICPKUBA-
10T MEXIY COOOH KUBBIE M AKTUBHBIE CBSI3H, UTO MO3BOJIS-
€T UM COXPAaHSTh SA3bIK M MPOIOKATh TPAIULUHN H KyJb-
Typy KU3HU B UY>KJOW JUHTBUCTUUECKOU U KyIBTYPHOU
cpene. Ilpu aToM oOmieHne BeaeTcsl He TONBKO B KIIACCH-
YECKOM KMBOM cTuje, HO U uepe3 Murepuer [53]. U 310
B OUEpEeIHOM pa3 yKas3bIBaeT Ha BBIAAIOIIYIOCS CHOCO0-
HOCTb CTapoOOpPsIILEB alaiTHPOBAaThCA K U3MEHEHHSAM U
HOBBIM TE€XHOJIOTHYECKIM HOBAIIMSM.
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

3akaouenmne

Bomnpoc BiausiHuS KyNbTyphl Ha pa3BUTHE TOPHBIX TEP-
pUTOpUI M COOOLIECTB HE SBIACTCA YEM-TO HMCKIIOYH-
TeNbHBIM U B coBpeMeHHol Poccun. Hanbonee nocnerno-
BaTeNIbHO ATOT MOAXO[ MmpoBonuics B [larecrane, 61aro-
Japsl JeITeTbHOCTH TaKoTO SIPKOTO ydeHoro, ¢punocoda u
nonutuka, kak PI. AOmynarumnor [54]. Haxonsace Ha mmo-
cty ['maBbl pecnyOnmKky, OH HACTOHYMBO TPOBOAMI UACIO
0 pemaroield polny KyJabTyphl B MPAKTUKE YCTOHUMBOTIO
pa3sBUTHS TOPHBIX TEPPUTOPUH, YTO HAIIUIO OTPAXKEHUE B
I'ynunOckoii aeknapauun «lopHeie pernonsl CeBepHOTo
KaBkaza. Pa3Burtue uepes nHTErpauio KyasTyphl, 3KOHO-
MUKH U 3KOJIOTUI», TpuHAToM B 2014 rogy Ha MexxayHa-
ponnoM ®opyme «Cenoit Kacrmii» [55].

[pencrasneHnas B caMoM o0IeM Buje Moaenb bemo-
BOJIbSI — 3TO YHHUKAJIBHBIN PUMEp YCTOMUMBOIO Pa3BUTHS
TOPHBIX TEPPUTOPHIA B COOOLIECTB, TII€ ITHOKYJIBTYPHBIC
TPaAMIMKU W 3TUKa Tpyrda (Zena) SIBISOTCS TIAaBHBIMU
JBIDKYIIUMH (akTopaMu pa3BUTUs. E€ KHM3HEHHOCTh M
MIpUBJIEKaTeNbHOCTh B X XI Beke MOATBEPKIAETCA MHOTO-
YHUCJICHHBIMH TIPUMEPaMH M3 JKU3HH CTapOOOpSIuecKon
PYCCKOM TMacropsl B CAMbIX pa3HBIX IPUPOAHBIX U KYyJb-
TypHBIX Nanmadrax mupa — Operon, Ansicka, Hosas
3enanaus, bomuBusa, VYiiMoHckas mponuHa, bByxtapwa,
XabapoBckuil Kpail U B TIIyXHX €HUCEHCKUX celax M 3a-
uMKax. MHorue 3apy0exHble OOIIMHBI CTApOBEPOB BO3-
BpallatoTcsl B TOpHBIE peroHbl Poccru B IOMCKax CBOETO
HoBoro benoBoabst Ha Antae, B [Ipumopse. ITOT nporecc
BO3BpAICHUS WAET KaKk M0 OQUIMAIBHBIM KaHajaM (To-
Cy/lapCTBEHHAas MporpaMmMa BO3BpAILEHNs), TaK U IO JINY-
HBIM KOHTaKTaM.

Hctopudeckuil ombIT pacceneHus cTapooOpsALeB B
OTZANEHHBIX — OT BJIACTH U OQUIMAIBEHOMN LIEPKBU — CKH-
Tax, 3aMMKax, JEPEBHAX XOpPOILIO BIUCHIBAETCS B YHUBEP-
CaJbHBIE CXEMBI TUCTIEPCHOTO pacceneHus B ropax. Takas
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CULTURE AND DEVELOPMENT OF MOUNTAIN TERRITORIES:
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DOI: 10.21177/1998-4502-2019-11-3-380-396

The purpose of this article is: 1) to show that the econo-
my is neither the only nor the dominant factor in the sustain-
able mountain development; 2) consider the integration of
the cultural needs of society with the goals of sustainable
development; 3) describe the history of the occurrence (17th
— 18th centuries) of the Old Believer’s SMD ethno-cultural
model Belovodye and its relevance for the SMD Agenda of
modern Russia.

Methods of researches: analytical review of literary
sources

The article contains 3 key blocks: 1) Introduction - the is-
sue of the integration of culture and the relevance of this is-
sue to the mountain regions of Russia; 2) a brief overview of
the history of the ROC schism in the 17th century, the emer-
gence of two Russian sub-ethnic groups - the New (Niko-
nians) and Old Believers, as the basis for the emergence of a
SMD model “Belovodye”; 3) specific examples of the his-
tory and features of the development of Old Believer com-
munities in Altai and the Far East.

The “Belovodye” model is a unique example of the SMD
strategy, where ethno-cultural traditions and work ethics (af-
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fairs) are the main drivers of development. Its vitality and
attractiveness in the 21st century is confirmed by numerous
examples from the life of the Old Believer’s Russian dias-
pora in the most diverse natural and cultural landscapes of
Russia and the world - Altai, Sikhote-Alin, Transbaikalia,
North and South America. Such a model of life and manage-
ment in the mountains is organic to the nature of the moun-
tains. It is based on effective local management of local
resources. The success of the SMD of the territory and the
community is possible if there is a “political will” of the
State that supports, through legal, economic and investment
mechanisms, such a development model.

In conclusion, the author poses the following questions:

» How relevant and is there a future for the Old Believer
model of “Belovodye” in the mountains of Russia?

* Is the process of convergence of the preserved culture
of the Russian subethnos of the Old Believers possible with a
complex picture of a changing world - the world of numbers,
modernization, artificial intelligence, climate change, etc.?

* In what format can a powerful layer of Old Believer
culture be integrated into the modern Russian SMD Agenda?
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KYJIbTYPHbIE NAHAOWA®TbI FOP
CEBEPHOI'O KABKA3A: Noaxoabl

K ACCINNIEOOBAHUIO, PEKOHCTPYKLUUA
N COXPAHEHUIO

'Kon6osckum E.10.,*
MeTpywwnHa M.H.,
MetpoB J1.A.,
2%[araeBa 3.LU.

Beenenue

Kynsrypubiit nanamadt (nanee KJI) — onun u3 Hanbonee MpOAYKTUBHBIX KOH-
LENTOB COBPEMEHHON I'YMaHHTApHOH (@ Takke — «KYJIBTYpHOI» U «eAWHOI») Teo-
rpaduu, BoOpaBIIMii B ce0s1 MHOXKECTBO KOHHOTALIMI M MPOELUPYEMBIH Ha caMble
pasHble cepbl UenoBeuecKkoi aesTenapHocTH [1].

HecMoTps Ha CIOXHOCTM B MHTEPIIPETAllMH, KOHLENT CBHITpaji pojib 06a30BOro
nousitusi EBponetickoii Koneentmu o manamadrax 2000 r., kxoTopas, B CBOIO O4e-
pellb, CIy>KUT OCHOBOM I TOCTAHOBKH U PELICHUS] MHOTHX BOIIPOCOB — B IIEPBYIO
o4epeab B paMKax KOMIIEKCHOM NMpoOIeMaTHKH COXpaHEHHsI IPUPOAHOTO U KyJlb-
TYPHOTO HAaclenusl, TepPUTOPHATIBHOTO TJIAHUPOBAHMS, PETMOHAIIBHON MONUTHKHY,
pa3BHUTHA Typu3Ma U pekpeaunu. HecnydaiiHo nmocneanue nBa qecATHICTHS XapaK-
TEPU3YIOTCSl Pa3BUTHEM ILIETIOTO psifia BOCTPEOOBaHHBIX METOAWK WHBEHTAPH3ALHH,
KapTorpaMpoBaHus ¥ OLEHKU KYJIBTYpHOTO JaHamadra [2—7] kak Ha HallMOHAJIb-
HOM, TaK ¥ Ha MEXTOCYIapCTBEHHOM YPOBHE.

OtaenbHAast, CpaBHUTEIBHO HOBas «BOJHA» BHUMaHus K KJI BbI3BaHa pa3BuTHEM
TEOPHUH 3KOCEPBUCHBIX YCIIYT U COOTBETCTBYIOLIEH NMPAKTUKU €€ OLEHKH, B paMKax
koTopoii ¢ KJI cBa3bIBaloT (cpeau Mpounx) Mpekae BCEro «HeMaTepHalbHbIE cep-
BUChD [8; 9]. C atux nosurmii KJI moHnmaetcst kak pecypc, 00eCeqnBaronii BO3-
MOXHOCTH TSl peKpealyu U Typu3Ma, a KpoMe TOTo, — MPEJOCTaBIAIOIINNA HEKUI
Ha0Op yCJIOBHI, B COBOKYITHOCTH OTBETCTBEHHBIX 32 COXpaHEHHE HAI[OHAIBHOTO
XapakTepa, KOJUISKTUBHOTO «yXa», YyBCTBa MECTa M APYTUX BECbMa BaKHBIX, XOTS
U CIIOKHO onpefensieMbix kareropuid. C apyroit croponsl, KJI 6e3ycnoBHo Boctpu-
HUMAETCs KaK «CcTpafaTeibHasy» CyOCTaHIMs, paauKaIbHO aedopMupyemas U pas-
pyIIatomiasics moy «karkomy miodammzanuu [10; 11]. B atom cmeicne KJI BeicTynaer
OZIHOBPEMEHHO M KaK «MHAUKATOP», U KaK «KOHTPOJIEP» CIOKHO yCTPOSHHOM cucre-
MBI, KOTOPYIO IIPHHSTO HAa3bIBATH COLIMYMOM.

OcoOeHHOCTh COBPEMEHHOW CHUTYallMH 3aKII04YaeTcsi B TOM, YTO HE TOJIBKO CO-
UaJbHOE, HO U HKOJOTHUECKOE Oaronoiiyyne MECTHBIX COOOIIECTB OKa3bIBAIOTCS
B BBICOKOM CTENEHHU AETEPMUHHPOBAHHBIMH COXPAHHOCTBIO TPAAULIMOHHOTO KYIIb-
TypHOTO JaHamadTa.

CymiecTByeT MHOKECTBO TOJIKOBAaHWI W ONpENENCHUI MOHATUS «KYJIBTYPHBIN
nanamadT». B nanHo# pabote Mbl ucnons3zoBany npeacrasiaenue o KJI, koropoe
c(OpMHUpPOBAIOCH 32 [Ba ACCATWICTHS WHBEHTAPU3AIMUM WM KapTorpapupoBaHUs
KyJIbTypHBIX JaHAmadToB B cTpaHax EBpombl, NpHHABIIMX EBPOIEHCKYIO JaHI-
madTHy0 KoHBeHuuto. C 3tux no3unuid KJI MoxkeT OBITH OnpeiesieH Kak MpoCcTpaH-
CTBEHHas cucTeMa, (OpMHUpYIOIIasics B pe3yJbTare B3auMOACHCTBHA 3THOCA C MIPU-
ponoit 1 BKIro4aromiasi B cedsl SIEMEHTHI YEThIPEX TUIIOB — JIOKYCHI (LIEHTpajIbHbIE
MECTa), YYacTKH (TAIHU ¥ MAcTOMIA, CEHOKOCH M OOIIMHHBIE Jieca, ()parMeHTHI
CENMUTHOBI), CaKkpalbHble OOBEKTHI (POIIM, 03€pa, OTAEIbHBIC TOPHBIC BEPIIMHEI),
TpaHuIBl (MEKH) U CBA3BIBAIOIINE 3TU JIEMEHTHI ITyTH (IOPOTHU, PEKU, 3UMHHUKH).
KJI xapakrepusyercs mapaMmeTpaMy B3aUMHOM OpraHU3aliH YKa3aHHbBIX JIEMEHTOB,
KOTOpBIE B COBOKYITHOCTH O0pa3yloT MHAMBHUAYAJIbHYIO CTPYKTYpY, M MaTTePHBI —
MOBTOPSIIOIUECS] PETUOHANBHBIE COYETaHUs CTPYKTyp. Kpome KOMITO3MIIMOHHBIX
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

npu3HakoB B noHAtHe KJI BkirowaroTcs TpaguLuOHHBIE
BUJIBI yXona 1 00ycTpoiicTBa, 4acTHbIE (OPMBI IPHUPOIO-
MOJB30BaHMs (HapUMEp, 0XOTa U JIECONOJIb30BAaHKE), A
TaKke OOIIMHHBIE NMPAKTUKY HOPMHUPOBAHUS, 3allOBENa-
HUSL U COXpaHeHUs1 npupoAHbix komrnoHeHToB KJI. Oco-
Oble cBoricTBa KJI cBA3BIBAIOTCS C «OLYyXOTBOPSIOLIMI
NpU3HAKAMH HEMAaTepPUAILHOIO Hacienus (CKa3aHui U
MuGBI, HapOIHBIN (ponbkiIop) [12].

WnnuBuayanbHble OKPECTHOCTH, COCTOSIIME M3 Ce-
JTUTHOBI (KaK [EHTPAILHOTO MECTA), MPUMBIKAIONINX 00-
pabarbIBaeMBIX Teppac, MacTOMWIN, OOUIMHHBIX YTOIAMN
(CEHOKOCOB) M I3MCHEHHBIX SKOCHCTEM (ONMIKaNIIIX Jre-
COB, TOPHBIX 03€p M peK), GOpMUPYIOT TaK Ha3bIBACMBbIH
nanowagpmuo-xosaiicmeennsiii apean (JIXA).

N3BectHO, uTO mpocTpaHcTBeHHas cTpykrypa KJI co-
XpaHsAeT NOPA3UTEIbHOE CXOICTBO B CaMbIX PA3HBIX PEru-
OHaX MHpa U XOPOIIO OTOOPaKaeTcs CTABIIEH y)Ke Kilac-
cuueckoit cxemoit b. PoGeprca [13], Ha koTopoii cennthba
U pa3JInuHble BUIBI YTOAUN pa3MeILeHbI B IIpenesiaX KoH-
LEHTPUYECKON OKPYKHOCTH (OT CEIUTHOBI ¥ ONIMKHUX T10-
Jieli yepe3 oOIIMHHbBIE CEHOKOCHI M TAacTOMIIA 10 JIECOB).

B ropax 3ta cTpyKTypa yCIOKHAETCS BEPTUKAIBLHON Op-
JIMHATOMH, 38JaI0ILEH, IO CyTH, €ILE OJHO U3MEPEHHUE U OIpe-
JeTSBILIEH CIIONb30BAHKE YTOAUNA BHYTPH I'OJOBOTO LIUKJIA B
3aBHCHUMOCTH OT BEICTaTHBHOIO LIMKJIA JIyTOBOI PACTHTEIb-
HOCTH TOPHBIX ACTOMIL. DTOM >k OpIMHALMY TTIOAUNHSAETCS
BO3MOKHOCTb Pa3MEILECHHS CEIUTHObI (OIMMHOYHBIX OTCEN-
KOB, ayJI0B, 3aMKOBBIX KOMIUIEKCOB U OallleHHBbIX ycaneo), a
TaKOKE JIOKAIN3ALMS CKPOMHBIX IO IUIOIIAIH (B CPABHEHHH C
MACTOMIIIAMH) 3eMJIEIETFIECKHX YTOAMH Ha NCKYCCTBEHHBIX
Teppacax [14—-16]. menno Teppacel npuaarot ropHomy KJI
BaKHe#iIee CBOMCTBO ocBoeHHOCTH 1 obxkutocTr. KJI rop
CBOWCTBEHHBI M «BBICTABHBIE» (OTOPBAaHHbBIE OT OCHOBHBIX
apeaJioB 00MTaeMOCTH) IEMEHTBI, CBSI3aHHBIE C PA3IMYHbI-
MH (opMaMH OCBOECHHSI IIPUPOIHBIX PECYPCOB — HAIIPUMED,
MEJIBHULIBL, UTPAIOLIKe (KpOMe IPSMOro Ha3HAYCHHST) CyIIIe-
CTBEHHYIO POJIb B MOABEME BOJBI B TOpHI [17].

CBoeoOpasue pa3BepThIBaHUS IOCTMOAEPHUCTCKOTO
cuenapus Ha CeBepHoM KaBkase mposiBUIIOCh, BO-IIEPBBIX,
B TOM, YTO BEAYyIEH CHIION OTUYKICHU IPaB, PECYpPCoB U
KOHTPOJISL BBICTYIIHJI HE YaCTHBIN KalMTaJl, & TOCYAapCcTBO
C LEHTPaJIM30BaHHBIM YIpaBjeHUEM. Bo-BTOpBIX, Mpo-
u3oleiee B nociuepepomonuonHon Coserckoit Poccun
BHYTPEHHEE 3aKpeIlIeHHE HalMOHAIbHO-aAMUHUCTPA-
TUBHBIX IPAaHML] B 3HAUYUTEJILHOH cTereHn aehopMUpoBa-
JIO CIIOKUBILHMECS 3THO-UCTOPHYECKUE apeaibl, IpHYEM
KakK B LIEHTPAaX TUIIMYHOCTH, TaK U, B OCOOEHHOCTH, HA I1e-
pudepun, B CIOKHO YCTPOSHHBIX 30HaX COCYILECTBOBA-
HUS Pa3HBIX (B TOM 4YHCIEe KOH(ECCHOHATBHO OTIINYHBIX)
cyoatHOCcOB KaBkasa.

B-Tperpux, Ans HECKONbKUX TOpckux HapomoB Ce-
BepHOro KaBkasa (4eueHwpl, MHTYIIH, KapadyaeBLbl 1 0aj-
KapLbl) OAHUM U3 PELIAIOMUX (M TParudecKux o CyTH)
(axTopoB SBUIOCH MX HepeceneHne B CpeaHion A3zuio
n Cubups B 1944 1., compoBoxaaBIeecss MHOTOJIETHUM
Pa3pbIBOM TPaAULMI IPeObIBAHMS BO BMEILAIOIIEM JIAH -
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madre. Bozepamenue (rmocne 1956 r.) HapomoB Ha TIpexk-
HHE MECTa NMPOKUBAHHUS COBEPIIAJIOCH yXKE B MHBIX CO-
LUaJIbHO-3KOHOMHYECKHX U T€OMOIUTHYECKHUX YCIOBHSAX,
YTO HE MO3BOJIMJIO UM BEPHYTHCS K MIPEXKHEMY YKLy U K
MIPEKHUM HEKOT1a OCBOSHHBIM apeajiaM.

Haxonern, B-4eTBEepTHIX, A YaCTU PETHOHA (TeppH-
Topusi YeueHckoi PecmyOnuKy) 1OMOIHUTENBHBIM Hera-
THUBHBIM (DPAKTOPOM CTaJIH OTIEPALMH 10 BOCCTAHOBICHHIO
KOHCTUTYUMOHHOTO mnopsinka B Yeune 1994-1996 ronos,
U KOHTPTEPPOPUCTUYECKUE OIEpaluil Ha TEPPUTOPHU
Cesepo-Kaskasckoro peruona ¢ 1999 no 2000 rog, ycy-
ryOuBILIHME pa3pyLICeHHE YaCTH HCTOPHUECKON CEIUTHOBI B
TOPHBIX paiioHaX.

B cumy COBOKYNMHOCTH MEpEYHCIEHHBIX 00CTOS-
TENBCTB, XapPaKTEPHBIH Ul BCErO MOCTMOJECPHUCTCKOTO
€BPOICHCKOTO MUPA BEKTOP «IIOIAPHU3ALMHK JaHAmadTa»
[18; 19] m Murpany HaceleHus U3 CenbCckol (B 0cOOeH-
HOCTH OTAAJICHHOM) MECTHOCTH B MOCENKH M TOPOAA OKa-
3aj1csl BeIpakeH Ha KaBkase 3HaUMTENFHO CHUIIbHEE, YEM B
Jr000M U3 TOPHBIX PernoHOB EBporbL.

Poccum B nenom, u CeBepHomy KaBka3y B 4acTHOCTH,
MIPUCYILH, C OZHOW CTOPOHBI, BBHICOKHH YpOBEHb Hay4-
HOW (M JHUTEpaTypHO-XyJI0)KECTBEHHOM) pedIIeKCHH Tpo-
onemaruku KJI, ¢ mpyroii — cTonb ke HU3KWN ypOBEHBb
pa3pabOTKN TNPAKTUYECKUX HABBHIKOB HHBEHTAPU3alNH,
kaprorpaduposanus u oueHku KJI, u, 4To eme BaxHee,
— KOPPEKTHOTO BKIIIOYCHUSI €TO B Pa3HOOOpa3HbIE «CTpa-
TETHUW», «TCHEPaIbHBIC TUIAHBI» U «OTpacjeBbIe IPOrpaM-
MBD». DTO CO3JaeT OCHOBY ISl BEIPAOOTKH HEKOPPEKTHBIX
YIPaBIEHUECKUX PEIICHUH, IMOSBICHUIO HECOBITOUHBIX
HaJEXK Y COOOIIECTB «BBIKUTH» UCKIIOUUTEIBHO Oaro-
Japsi KOMMEPLHaIN3aliy IPUPOTHO-KYIBTYpHOTO Haclie-
TS

Ve cuiabHO JeOopMHPOBaHHBIE U MECTaMH HCUe3a-
folIye KynsTypHble JanamadTel rop CesepHoro Kaskasa
MIPEACTABIAIOTCS HaM PAAUKAIBHO «HEIOM3YyYCHHBIMI,
0COOCHHO B CPAaBHEHHH C XOPOIIO JOKyMEHTHPOBAaHHON
Y ONHWCaHHOW B JUTEpaType, UCTOpHUel, reorpadueil u
tpaHchopmarueidr KJI TOpHBIX PEerHoHOB €BpOTMEHCKIX
ctpaH [20-24].

OcHoBHasl 11eJIb MCCJIeJOBAHUS — BBLIBUTH OCOOCH-
HOCTH KyJIBTYpHBIX JanamagdToB rop Cesepnoro Kaska-
3a, OLIEHUTh UX COXPAHHOCTHb M MEPCIEKTUBBI PEBUTAIIHU-
3aIH.

Oo0bexT mccaenoBanusi. KynsTypHble nanmmadTs
Cesepnoro KaBkasa B mpezieiax KJIIOUEBBIX yYacTKOB Iop-
Hoii TeppuTopun YeueHckoit Pecryonmkm.

penmer uccienopanus. Ctpykrypa, QyHKIHOHUPO-
BaHME, cocTosiHUE U Bo3MoxHOCTH [ IC-MonenupoBanus
OCHOBHBIX 3JIEMEHTOB KyJBTYPHOT'O JIaHAmagTa rop.

Marepuajbl M MeTOIbI UccleI0BaHus1. Pe3ynsrarsl
uccaenoBanus 0a3UPyIOTCS Ha aHAIK3€ OOIUPHOTO JIUTE-
patypHOro Marepuana, ACU(PPUPOBAHUN KOCMHUYECKUX
CHHMKOB, TIOJIEBBIX ONMCAHUSIX, BBIITOJTHEHHBIX B 3UMHHI
(peBpaip) u netanit (uronk) mepuoast 2019 1. B Xome pa-
00T CeBepo-KaBka3ckoii KOMIUIEKCHOW 3KCHETUINN, a
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TaKOKEe OMPOCOB MECTHBIX XuTeNe. OCHOBHBIMHU paiioHa-
MU U3Y4eHHs ObIIIM TOPHBIE TEPPUTOPUH | alTaHI0KCKOTO,
Nrym-Kanunckoro u llapoiickoro, a Takxe yactuaHo Be-
JICHCKOTO aIMUHHUCTPATUBHBIX pailoHoB YUeueHckoil Pec-
MyOJIMKH, MPEUMYIIECTBEHHO B TPaHULIAX APIryHCKOTO
HCTOPHKO-KYJBTYPHOT'O 3aII0BEAHHUKA.

B xone pabor ocoboe BHUMaHME YAETSUIOCH PacIpo-
CTPaHEHHIO COXPAHHUBIIMXCS PYyHWH OBIBILEH CENUTHOBI
(TOpHBIX ayJIOB) M COCTOSIHUIO HArOPHBIX TEppac, IIMPOKO
MPEACTaBICHHBIX B pailloHax ucciemoBaHus. [IpoBoxu-
JIOCh MX KOMILJICKCHOE ONMCAaHUE U CPaBHEHHE C MpHIIe-
TalOUIMMH [IPUPOIHBIMU KOMIUIEKCaMH. Taroke HCIOIb-
30BaJIMCh HAOJIOACHMS, NPOBEICHHBIE PaHEEe B T'OPHBIX
paiionax [larecrana u Kabapauno-bankapum.

Jns repputopun ropHOH yactu YeueHckoit Pecmy0-
JIMKH COCTABJICHA KapTa MOCEJICHUI Ha COCTOSIHUE BTOPOi
nonoBuHbI XIX B. Ha ocHOBE HAaHHBIX JUCTAHIIMOHHOI'O
30HOUPOBAHUS U OAHOTO W3 KIFOYEBBIX YYaCTKOB —
okpecTtHOCTel ceneHns Wrtym-Kane — Owbima moctpoeHa
cnequanbHas [ IC-Monens HaropHeIX Teppac U MpoBeze-
Ha OLIEHKA MX COBPEMEHHOTO COCTOSIHUSL.

Pe3yabTarhl nccie10BaHust
Ilpocmpancmeenno-epemennsle 0cobennocmu u
3aKoHOMepHOCmU MPanchopmayuy Kya1bmypHbIX

aanouwiagHmos 2op

Ocob6ennoctrio KJI ropubix stHOCOB CeBepHoro Kas-
Kaza SBIETCS TO OOCTOATENBCTBO, YTO KaKAOE T'OPHOE
o0mecTBo (hOpMHUPOBAJIO CBOW CaMOIOCTaTOYHBIN U 3a4a-
CTYIO M30JIMPOBAaHHbIN JaHAMAPTHO-X03AHCTBEHHBIN ape-
aJl B Ipeziesiax Tpex TeoMop(oIOrHIecKux «HHUID — B YeT-
KO BUJIHOM PACIIMPEHUH PEUHBIX JOMHH (YILENaHi), T.e., B
KOTJIOBUHE, €€ CKJIOHAX M HAa MOBEPXHOCTH HArOpHbIX ILIa-
1O [14]. OOBIYHBIC MHUINA YIIEIUH U PEYHbIC TIOUMBI (KaK
MPaBUIIO, CIIOKCHHBIC OOJIOMOYHBIM MaTe€pUajioM ¢ MHUHU-
MaJIbHBIM CJIOEM MENKO3eMa WM BOBce 0Oe3 Hero) Obumn
MAaJIONPHUTOAHBI AT OCBOCHHMS B CHITY PUCKOB, CBSI3aHHBIX C
9KCTPEMaJIbHBIMH PACXOAAMH U TTABOAKAMH, OCOOCHHO Ya-
cTo npospisiBIIMMUCA B XIX B. — B 910Xy MOXOIOAAHUS U
MOBBILICHHOTO yBIaXHEeHUs Ha BceM CeBepHOM KaBkase.

Crneupanusanysi ¥ pacupoCTpaHEeHHE YTOAUH B TpaHU-
[ax Takoro JaHAma(THO-X035MCTBEHHOTO apeaja TaKkKe
PE3KO OTIIMYHBI OT MIPUBBIYHBIX Mozeseil paBHUHHBIX KJIL.
K o0mumHHBIM 3eMIISIM OTHOCHIICH IPOCTPAHCTBA FTOPHBIX
nactou (ampruiickue yra Ha ypoae 1800 M u BbIIIe),
ayJbHBIX BBITOHOB (MIPUMBIKABILIHX K ayJlaM U UCIIOJIb3Ye-
MBIX I «HaJJOMHOTO» CKOTa) U CEHOKOCOB (ICTUBILIMXCS
0 KPEeOHI0 MEXIY JKUTEIAMH YUYaCTKU Ha CKJIOHAX Oln3
aynoB). Kak ormeuaer f.3. Axmanos [14, c. 73], «Bcren-
CTBHUE OCOOBIX YCIIOBHUI B TOpax, 0COOEHHO B BBICOKOTOP-
HOHW yacTé YeuHH, NPaKTHUECKH BCE MAXOTHBIEC YYACTKU
CYILECTBOBAJIN B ()OpPME €CTECTBEHHBIX U HCKYCCTBEHHBIX
Teppac — CO3IaHHBIX Ha CKJIOHAX TOpP HCKYCCTBEHHBIX
IUIOLIAa0K». Mano3eMense, BhlpakeHHOe Ha CeBepHOM
KaBkaze mnoscrony, ObII0 OCHOBHEIM (hakTopoM (hopmHu-
poBanusi cBoeoOpazHoi cTpykrypsl KJI, oTHOCsIerocs
o kiaccudukanuu A.B. JIbicenko [25] K BBICOKOTOPHO-
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cpenneropHomy mosicy. B Kabapmuno-bankapuu, Kapa-
yaeBo-Yepkecuu, CeBepHoid Ocerun, Jlarecrane, ropHoi
Ueuyne u Uurymerun B koHue XIX — Hagane XX BB. Ha
Iylly HaceJIeHUs] IPUXOAUIOCh MEHee reKTapa IallHy, a
TIOKOCOB — He OoJiee monrekrapa [26; 27].

YerpoiicTBO nosel Ha UCKYCCTBEHHBIX Teppacax Mpu-
BOAMIIO K KOPEHHOH NEpecTpOrKe MPUPOIHBIX JIaHAmad-
TOB TOp 3a CYeT W3MEHEeHus npoduis, MIAaHOBOH M HO-
NEePEYHON KPUBU3HBI CKIIOHOB, TPaHC(OPMALIY BOJHOTO
U TEPMHUYECKOTO PEXHUMa IPYHTOBOI TOJIIM, a TaKkKe —
(bopMHUpOBaHUS KyJIBTYPHOTO TOPHU30HTA IIOYB C OTHOCH-
TEJIbHO BBICOKUM IiogopoaueM [28; 16; 29]. Bce 310 B
LEeJIOM yBeNnuuuBajio odmryto Heraurponuto KJI 3a cuer
MOCTOSIHHO MHOAIEP’KMBAEMOM KOHTPACTHOCTH YCJIOBHH
MEKAy HETPOHYTBHIMH U TE€PPACUPOBAHHBIMH Y4acTKaMU
CKJIOHOB.

A.b. BaranoBa ormeuaer [27] U KOHTPacTHOCTb B
npenenax caMux Teppac — MEXOY YYacTKaMH BBIEMKH
CKaJILHOTO I'PYHTA (1€ IPOUCXONMIIO OOHAKEHHUE HIFOBHS
HOPOIBI, U, CIICOBATEIILHO, — KCEPO(UTH3ALNS YCIOBUI),
yYacTKaM{ HACBITHOM IOYBEHHO-TPYHTOBOW TOJILHU C
NOANEPKUBAEMbIMUA ME30()MIIBHBIMH YCIIOBUSIMU) U HH-
JKEJIEKALIMM OTKOCOM (MJIM IIOAIOPHOM CTEHKOH).

VIMeHHO HersHTpomusi omnpenesieT HeoOXOOUMOCTh
MOCTOSIHHOTO IPUBHECEHUS SHEPTUH «U3BHE» (TPyH MHO-
IHX TIOKOJIEHUI KPEeCThsiH) I MOAACPXKaHWS BHYTPEH-
Heii ctpyktypbl KJI. B aTOM cMmpIcnie HaOrOmaeMble HbIHE
B cpelHe- U BbIcOkoropHoi 3oHax CesepHoro KaBkaza
npoLecchl 3a0poca U 3allyCTeHHs] HE YHUKaJIbHBI. BOHBI
MEPBUYHOTO OCBOECHHA M 3a0poca, PEOCBOCHUS («BTOPHY-
HOH KOJIOHM3aLlMM») U HOBOTO 3aIlyCTEHUS] HEOIHOKPATHO
MMEJIM MECTO B MCTOPUYECKOM IIPOLIJIOM, IIPUYEM BBHUIY
W3MEHUBILUXCS TPUPOAHBIX, COLUAIBLHO-MOJIUTHYECKUX
Y TEXHUYECKUX YCJIOBHH, KaXkKIasi HOBasi BOJIHA OCBOCHMS
OTYACTH «pa3MblBacT» coxpaHuBiuuecs (parmentsr KJI
NpeaplIyIIeil BOJHBI M CO30AeT CBOH «PHCYHOK» B IIPO-
CTPaHCTBE BMEILAIOLIETO NpUpoaHoro Janamadra. Vimen-
HO 3TO OOCTOATENBCTBO HOAUepKHuBaeTcsa B padore A.b.
BararoBoii: xapakrepusys NpeArocIeHIO BOJIHY 3a0po-
Ca-peoCBOCHUS, 3aXBaTUBIILYI0 KoHell XIX — Havyano XX B.,
ABTOP OTMEYAET, YTO «BOCCTAHOBJICHUE €CTECTBEHHOM pac-
TUTENIBHOCTH Ha Teppacax Hayajoch B KoHue XIX B., koraa
HaydaJics IPOLECC HOCTEINEHHOTO [IEPECENICHHUSI TOPHBIX JKH-
TeJel Ha paBHUHHBIE palioHbl. OJHAKO IPUPOIOIOIH30Ba-
HHE HOCWJIO Y>ke Oonee IPUMUTHUBHBIN XapaKTep: TopLbl He
yIpyXIanu ceOsi BO3BECHHEM Teppac, MpHUpalieHue Ho-
BBIX IUIOLIA/ICH MAIHK OCYILECTBIUIOCH 3a CUET pacialil-
KU €CTECTBEHHBIX KOPMOBBIX yroaui» [27, c. 444].

Ecnu cuurars cenuthOy (B AaHHOM Cilydae — T'OpHBIE
aynbl) LEHTPaMH JaHAIA(THO-XO3SHCTBEHHBIX apealloB,
TO camoe o0111ee MpeICTaBIeHHE O MPOU3OLIE e 3a 0-
ciegane 150 et TpaHchopMaIuy mpocTpaHcTBa 00UTa-
HUS 1aeT PEKOHCTPYKIMS CETH HACEJIEHHBIX ITyHKTOB TOp-
Holi yactr Yeunn Ha xoHenr XIX — Hagano XX B. (puc. 1).

B koHTekcre Hacrosimerd paOoThl, MOMHMO Teope-
THUYECKHX 3aKOHOMEPHOCTEH, HaM Ba)KHbI IpaKTHye-
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Puc. 1. Pyunvr eoprou wacmu Yeuenckoil pecnybnurku — HacelieHHble NYHKMbL (COpHbLE AYbl, 3AMKOGble KOMNIEKCbL U OAUIHL)
cyuwjecmeosasuiue 8 konye XIX— nauane XX 6. I paouenmul 6b1com npusedervl no 3HA4eHUAM «eCmeCmEeHHble SPAHULbLY
Ha ocnoge [[MP
Fig. 1. The ruins of the mountainous part of the Chechen Republic — settlements (mountain villages, castle complexes and towers) that existed
in the late XIX — early XX centuries. Elevation gradients are given by the values of “natural boundaries” based on DEM

CKHE «IIPOCKLIUU» Ha OKPY>KAIOLIYI0 HAcC JICHCTBUTEIb-
HOCTbB: IpoLecC «OaU4YaHusy» MecTHocTH (TepmuH B.IL
CemenoBa-Tsn-11lanckoro [30]) KJI He HOB M HeyHuKa-
neH. J{nsa pernona CeBepHoro KaBkaza Hanbosnee eHHbIM
Y OIHOBPEMEHHO YS3BHUMBIM 3JIEMEHTOM cTPyKTypbl KJI
SBJIAIOTCS HAaropHbIE «HATAIIHBIC)» TEPPachl, LUK KO-
peaduuTanuy KOTOPBIX, 10 JaHHBIM yX€ MPOBEICHHBIX
uccnenosanuil [27], 3arumaer ot 30 go 60 net, u Koto-
pble 0TYACTH COXPAHSIOTCS JIUIIB [IPU UCTIOIB30BaHUH UX
XO0Ts ObI B KauecTBe nactou. [Ipu 3ToM ypoBeHb U3yueH-
HocTH TeppacoBbix JaHamagpToB CesepHoro Kaskaza
0CTaeTcsl HEY/IOBIECTBOPUTEIBHBIM — OCOOCHHO Ha (oHe
LEeJoro psiaa paboT MOCHEAHUX IOBYX NECATHICTUH, IO-
CBSILLIEHHBIX TEPPAcOBBIM JaHAIIadTaM, 3aMedareIbHbIM
0000111eHHeM KOTOPBIX SBHJIACh KOJUIEKTUBHAsE MOHOIpa-
¢us «World Terraced Landscapes» [31].

Hazopuvie meppacet Kak nemenm KyibmypHO20
nanomagma 2op. VickycctBeHHble Teppackl CeBepHOTro
KaBkaza HEOIHOKPAaTHO CTAHOBHJIUCH IPEIMETOM HCCIIE-
noBaHMsl. ba3oBoii paboToii (kK KOTOPO OTCHUTAIOTCS MHO-
THe HuccienoBarenu) seisgerca MoHorpadus b.A. Kamo-
eBa «3emuenenue y HaponoB CesepHoro Kaskaza» [15].
VHukaneHOCTh no3unmid Teppac B KJI Yeunn ocsemena
B «O4epke UCTOPUIECKOI reorpadum» 3Toi pecrryOnuku
A1.3. Axmanosa [3]; oboOmaromas padbora M.U. Ckpur-
HUKOBOH [16] paccMaTpuBaeT KOHCTPYKIIMOHHBIE U arpo-
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9KOJIOTHYECKHE OCOOCHHOCTH JIPEBHUX (BEPOSITHO, OTHO-
ciaumxcss kK KoOaHCKoi 310Xe) TeppacoBbIX KOMILIEKCOB
m1ato bedacslH, pacrnonoxeHHOro Mexay CKaaucThIM
xpeOToM u MaccuBoM OnpbOpyc; b.X. Kyumesos, xa-
pakTepm3ys 3emienenue y OankapieB [26], omuchIBaeT
€CTECTBEHHBIE NAlllCHHbIE Yy49acTKH, 70% KOTOpPBIX MpH-
XOAWJIOCHh Ha Teppackl. Pabora rpymnmsl coaBTopoB [32]
MOCBSIIEHA 3eMJIEENTBIECKUM TEPPAcaM C MEXKEBBIMHU OT-
KOCaMH B ropHOM /[larecTane.

Tem He MeHee, BaKHBIE BONPOCHI TE€HE3HCa, THIIOJO-
ruu, QyHKIIMOHUPOBAHUS U SKOCEPBUCHOTO 3HAYCHHS TEp-
pac ocrarotcs HepackpbIThIMU. bornee Toro, P.A. TaBacues
B 1mKJIe cTareit [33; 34] BooOIIe BBICKA3hIBACT CEPhE3HBIC
COMHEHHUS B PEAIbHOCTH CO3/1aHUsI HCKYCCTBEHHBIX TEp-
pac B BeIcOKOropbe. He mmes BO3MOKHOCTH IPHBOJUTH
MOJIHYIO apryMEHTAaIlUI0 HCCIEeN0BaTeNsl, OTMETHM, UYTO
B €ro paboTax paccMaTpuBaeTCs ajJbTepHATHBHBIN MpH-
POIHBII MEXaHU3M CTaJUHHOHN Aerpagaluuu o3ep ¢ oopa-
30BaHHEM TEPPACOBBIX CEPUH B MEKTOPHBIX KOTJIOBUHAX
1 maBHbIX yienbax CesepHoil Ocetun, a Takxe B Jlken-
paxckoil kornoBuHe MHrymerun. C 3THX MO3UIUHA rop-
LIBI, B JIy4IIEM CIIydae, MOIJIM PUCIIOCA0INBaTh YUaCTKU
03EpHBIX Teppac MoJ MO, OAHAKO UX IKCILTyaTalls paHo
WIH TO3[HO NMPHUBOAWIA K aKTUBU3ALMU 3PO3UOHHBIX U
00BaJIbHO-OCHITHBIX MPOLIECCOB, YTO B UTOTE 3aKaHYMBA-
JIOCH JIeTpajialiiel 1 3a0poCcoM IOJIEH.
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Tem He MeHee, HA TIPEIMEpPE XOPOIIO W3YYEHHBIX pe-
THOHOB C AHAJIIOTUYHBIMU CyOCTpaTaMH TOPHBIX CKJIOHOB,
CIIO’KEHHBIX M3BECTHSIKAMH W (IIHIIEBHIMU (DOPMAIHSIMH,
Hanpumep, [permu [35], wm Utamuu [36], u3BecTHO, 4TO
Teppachl CTPOMITHCH, TI0 MEHBIIIEH Mepe, C aHTHYHBIX Bpe-
MEH B HHTUBU/TyAITbHBIX XO3SIMCTBAX, TIPAB/Ia UCKITFOUUTEIh-
HO TIPM HAJTTYUH MYXCKOH CHJIBL, MO0 COCTaBIISIFOIIME TIPO-
1iecca — BEIBOPAYMBaHUE OOJIOMKOB M3 CKAIIbI, pa30MBaHUE,
TIEPEBOJIAKVBAHUE M YKIIA/IKA B TTOATIOPHYIO CTEHKY — MOIITH
OBITh UCKITIOUNTENHHO MYKCKHUM (MM PaOCKIM?) 3aHATHEM.
UYarrre Bcero Teppachl yCTPauBaIMCh Ha MPEIBAPUTEIHLHO OC-
BOOOXKIICHHBIX (MHOTOJICTHHM BBITIACOM HITH TIOJICEKOM) OT
PacTUTENHHOCTH CKJIOHAX, B TIPOTUBHOM CIIydae TPHXOIH-
JIOCh pyOHUTH M KOpYEBaTh JiepeBbs. TeppacupoBaHue, ckopee
BCETO, TIPOBOMIIIIKCH B JIETHEE BpeMsi, KOTIIa, YICeIbHBIH BEC
TIOZICHIXAIOMINX K CEPE/IMHE JIETa IT0YB, KaK MPaBUII0, YMEHb-
IaeTCs, YTO BOMOXKHO OOJerdaso X «IeperionaauBaHe)
u nepemertienre. OTHOBPEMEHHO CKaJIbHbIE OOIOMKH yKJIa-
JIBIBAIMCH BIOJIb CKIIOHA, CO3/IaBasi KOHCTPYKIHIO TIOITIOP-
HOM CTEHKH; MMEHHO IOSTOMY 3aKOHUEHHas Teppaca Kak
OBl clieflyeT KOHTYpY €CTeCTBEHHOTO penbeda, U KOrjaa MbI
MeeM JIETI0 C CepHell Teppac, TO 3TO CO3MaeT TOT CaMbli
«ACTETHYECKUID Tel3aXHbI dPdEeKT pa3neneHnus: CKIOHA
Ha TIPaBUJIbHBIE PUTMIYECKHE (PParMeHTHL.

@omo 1. Teppacuposannvle nois 6 cpeonell yacmu
nonoeozo ckioua xpeoma Xaua-Poiioyn 6 nanowagpmuo-
xosaucmeenHom apeane c. Beoyuu (homo E.FO.Konbosckozo,
gespane 2019 2.)

Pic. 1. Terraced fields in the middle part of the gentle slope of the
Khacha-Roydun ridge in the landscape-peasant area with. Veduchi
(photo by E.Yu. Kolbovsky, February 2019)

[anee ¢ TBHUIOBOM CTOPOHBI Teppachl IMOIACHINATIACH
3eMJIsI, BEPOATHO TIOCIIENOBATENbHBIMU 3TAllaMH, BCIKAN
pa3 1o ypoBHSI KaMEHHOHM KIIaJKH; 3aTeéM KIajaKa (eciu
He00XOMMO) HaJICTpanBajach, W MOJCHITKA TAKXKE TOA-
HUMAJIach.

Hcxonsa w3 MuHMMH3aIMM OOBEMOB TOACHITKH JIJIS
BBIPABHUBAHUS, MOKHO TIPEATIOIOKUTH, YTO Ha BOTHYTHIX
CKJIOHAX TIpoliie ObLIO YyCTpauBaTh Teppacy B HIKHEH 4a-
ctH aca, a Ha BBITYKIIBIX, HA00OPOT, — B BepxHeil. [1na-
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HOBasi KpUBU3HA — pa3JiefIeHUe CKIOHA Ha PACCEHBAOLIHE
(Bmob KOHTP(OPCOB) U cobuparomyie (BIOIb TaTHBETOB)
YYaCTKM TaKKe BIMSIA HAa KOHCTPYKIMIO, MOCKOJIBKY
YCTPOMCTBO Teppac B MPUKHICBOM YacTH 3JIEMEHTAPHBIX
BOZOCOOPOB TPeOOBAIO YCTPOICTBA APEHAXKA JJIS IIPOITY-
CKa JOXK/IEBBIX W/WIN TaJbIX BOI.

IToanopHyI0 CTEHKY ClIeyeT pacCMaTpuBaTh Kak CBO-
€ro pofa «APEBHUM rabHOHY, MOCKOJIbKY TUIOTHAS KJIA/IKa
13 KPYIHBIX KaMHEW 1 00JIOMKOB IIOCTEIIEHHO 3a01Baiach
MEJIKO3eMOM M (PYHKLIMOHHpOBaja HE TOJBKO KaK Mexa-
HHUYECKasi 011opa, HO ¥ KaK €CTECTBEHHBIN >KUBOH (QUIIBTD.

OueBHIHO, YTO COXPAHSIOIIUECS 0 HAIIEr0 BPEMEHU
TeppacoBble KoMIUiekchl KaBkasa mpuHamiexar K pas-
HBIM 310XaM U OBLIM CO3AaHBbI pa3HbIMU 3THOcamMu. M.I.
CxpunHukosa [16], onucsiBas cepun Teppac BOTHYTBIX
CKIOHOB COYMHCKOTO HAIlMOHAJIBHOTO TMapKa, JaTHPYeT
UX CEpelMHOM TEepBOrO THICAYENETHS OO0 H.3., Mojaras
CTPOUTEISIMU TpeuecKkux KojoHuctoB. A.B. Bopuco u
N.A. Unpucos ¢ coaBropamu [32], OTHOCS 30Xy Macco-
BOTO 3aJI0KeHUs Teppac K pyoexy II-1 Teic. no H.3. (1 10-
MycKasi BEpOATHOE BIMSIHUE HA TexHojoruto Cpeansem-
HOMOPCKOTO 04Yara), ONMChIBAIOT XapakTepHbIi 1is Jare-
CTaHa MEXaHHM3M [IOCTETIEHHOTO PEBPAILCHHUS HACBITHBIX
Teppac ¢ MEXEBBIMH OTKOCAMH B «HAIIAILIHBIE» TEPPaChI.

Ilo ceenenusim Bb.X. KyumeszoBa [26], ycTpoHcTBO
Teppac B bankapuu mpoaoinkanoch BIUIOTH 0 CEPEIUHBI
npouuioro Beka. OH ke MPUBOAUT KOJMUYECTBCHHBIC 1aH-
HBIC, XapaKTePHU3YIOUIHE TPYIOEMKOCTh CTPOUTENBCTBA
KpynHbIX (0 1-1,5 ra ¢ BBICOTOI MOAMOPHBIX CTeH OT 1
10 7 M) Teppac, TpeOOBaBLIMX HAPSHKEHHON PadOThI KO-
nextusa 10 100 yenoBek B TeUEHHE HECKOJIBKIX MECSILIEB,
MepeMEINaBIIUX 3a 3TOT nepuoa A0 15000 m* ckambHBIX
0OJIOMKOB U TPYHTA.

He MoxeT cunuTarbcs TBEpPIO YCTAaHOBJICHHOM U THIIO-
norus teppac. M3 10 TumoB o0meMupoBoit kiaccuduka-
iu Teppac (npeanoxkenHoi k. E. Cnencepom u [Ix.A.
Xeiinom [31]) x cobctBeHHO HaropHbeIM Teppacam Ce-
BepHOro KaBkaza Moryt ObITb OTHECEHBI HAKIIOHHBIE He-
BBIPOBHEHHBIE TEPPACHl C €CTECTBEHHBIM aTMOC(EPHBIM
YBIQKHEHHEM, a TAKXKE TOPU30HTAIILHBIE TEPPachl C TOM-
TIOPHOW CTEHKOM, BRIPOBHEHHBIC 3a CUET IEPEHOCa IPYH-
Ta U3 THUIOBOHM NMPUCKJIIOHOBOW YacTH BO ()POHTAIBHYIO.
M.A. Arnapos [29] cuntaetr ocHOBHBIMHE (Ju1st CeBEpPHOTO
KagBkasza) y3kue Teppachl ¢ HOANIOPHBIMH CTEHKaMHU Ha BbI-
COKHUX (MHOIZIA CKaIbHBIX) CKJIOHAX U TEPPaCcOBBIE MOJIS €
HIMPOKOH IIIOIIAIKOH, Kak Obl 00BaIOBaHHBIE ITOATIOPHBI-
Mmu cteHKamu (cM. ¢oto 1). s ropHoro [larecrana stot
aBTODP BBIICIMJI €IE JBa TUIA: MEKEBBIC TEPPACHI C BbI-
KaIlIMBaEMBIMH OTKOCAMH U TeppacHBIE MO Ha OMMax 1
PEUHBIX (BEpPOATHO — HU3KUX) Teppacax [28].

T'eomopeponozuueckuii ananusz snemenmos
KyIbmypHo2o aanouiagyma

OueBHIHO, YTO UCCIICAOBAHUE KYIBTYPHBIX JIaHAIIA]-
ToB CeBepHoro KaBkasza B 11e710M M HaropHeIX Teppac, B
YaCTHOCTH, TpeOyeT MPUBIICUCHUS! COBPEMEHHBIX METO-
JIOB reorMH(OPMaOHHOTO MOJICITUPOBAHUSL.
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OpHako A1 TOro 4yToObl MCHOJIB30BaTh 3TH METOIBI
JUISl peLleHus, HampuMep, 3azad KiacCUUKaluu Ha-
TOPHBIX Teppac, HEOOXOAUMO IIPUBIIEKATh BBICOKOTOY-
HblE KOMMEPYECKHE MAaHHbIC, OTIMYAIOLIECs OT CBO-
0OMHO pacIpoCTpaHsIeMbIX BBICOTHBIX JaHHBIX — Digital
Elevation Model (DEM) TeM, 4T0 OHU «IIpUBEICHBD» (32
CUET MCIONb30BaHMs JaHHBIX PaAapoB U JIA3€PHOIO CKa-
HUPOBAaHUS) K 3EMHOHM IOBEPXHOCTH U OCBOOOXKICHBI
OT PAaCTUTEIHHOIO MOKPOBA, CTPOEHHUH, COOPYXEHHH U
apredaxroB, Harmpumep ALOS AW3D level 3 — Digital
Terrestrial Model [37].

TeMm He MeHee, U cBOOOIHO pactipocTpansiembie DEM,
Harpumep, ASTER GDEM c¢ pa3mepom sueiiku 90*90 m
[37], no3Bomsitor nocpeacteoM I IC-monenupoBanus pe-
LIaTh PsA 3a/1a4, CPeaH KOTOPbIX:

- BBISIBJICHHE NIEPBUYHOI MOpdomMeTpun Teppac;

- Ki1accu(uKaLys Teppac IO UX HNPUYPOYEHHOCTH K
CKJIOHAM Pa3IMYHON MOP(OIOTrUH;

- BBISIBJIEHHE O0ILEH TeppacCupOBAHHOCTH TEPPUTOPHH;

- OHpeieNICeHUE COCTOSHUS TePpac Yepe3 COOTHOILECHNE
Pa3HBIX BHJOB COBPEMEHHOIO 3€MJICHOJIB30BAHMS B HX
npenenax;

- pacyeT pa3InuHbIX HHAEKCOB CTa0MIIBHOCTHU TEppac.

[NonpoOHeIii aHAIN3 COOTBETCTBYIOLIMX MOJENei Haxo-
JATCS 38 PaMKaMH JTaHHON pabOThl — Mbl JIMIIIb IIPOAEMOH-
CTpUPYEM HEKOTOPbIE BO3MOXKHOCTH Ha IPUMEPE BEIOPAHHO-
IO KJIFOUEBOTO y4acTKa B OKpecTHOCTsIX Utym-Kane — aqvu-
HHUCTPATUBHOIO LIEHTPa OQHOMMEHHOTO paifona Yeunu. Paii-
OH TIEpeXI1 OOBIMHYIO TpaHC(OpMAIMIO: 3a0pOC MEITKUX
HACEJICHHBIX ITyHKTOB (1 3aIlyCTEHHUE IPUMBIKABLINX K HUM
JaH A THO-XO3SHCTBEHHBIX apeasioB), KOHLIEHTPALHIO Ha-
CeJICHUSI B COXPAHSIONMXCS (M YKPYITHEHHBIX) Cefax.

OCHOBHBIE HCIIOJB3YEMbIE MapaMeTpbl — IUIOMAab U
Tpeo0aIaouii BEICOTHBIN YPOBEHB (TIapaMeTp majority)
JULSL COXPaHMBILUXCS U yTPadeHHBIX HACEJICHHBIX ITyHKTOB
NpHUBEZICHBI B Ta0M. 1.

Kax moxHO BHIIETh, pematoniuM gaktopom 3abpoca
SIBJISIETCS] HE BHICOTA PACTIONOXKECHHS HACEICHHOTO MTyH-
KTa (4TO MHTYUTUBHO Ka)XE€TCs JIOTUYHBIM), & €T0 pa3-
Mepsl. Hacenenne ocTaBiseT, Mpexkae BCEro, NMEHHO
MEJIKHE ayllbl, a COXPaHUBIIKMECS HACEICHHBIE TyHKTHI
Oojiee yeM Ha MOPSAOK MPEBOCXOIAT YTPAuCHHEIE I10
momanau. UHTepecHo, 4To aHanmorudHeiin a¢dexr (ot1-
CYTCTBHE IPSIMOW 3aBUCHMOCTH 3aITyCTEHUS OT BBICO-
THI MECTa) OTMEYAIOT U JJII TEPPUTOPUH (DPAHITy3CKHX
Aunbn [24].

Teppacosbiii komruieke cen Wrtym-Kame ObL1 BbleneH
MaHYaJIbHO TI0 JIETAJTIFHOMY KOCMHYECKOMY CHHUMKY (pHC. 2).
Ceprn Teppac pacrioyioKeHbl Ha CKJIOHaX CEBEPO-BOCTOUHOM
axcriosummn. OOpaboTKe TOIBEprayliiCh OTHENBHEBIE (hachl
CKJIOHOB, YKJIQJIGIBAIOIIMECS B ANIEMEHTapHbIE BOIOCOOPHI IO
00€e CTOPOHBI OT BBIBOJHOTO TAJIBBETa, YTO XOPOIIO JIEMOH-
CTpUpYyeTCs HAJIOXKEHUEM KOHTYPOB Teppac Ha MaTPHITY BOIO-
cOopoB, oydeHHyo B mporpamme Global Mapper ¢ ormueit
CTapTOBOM IUIOIIAIY, TEHEPUPYIOLLIEH BOAOTOK B 26 ra.

JumHa Teppac M3MEHSeTCs B IIUPOKOM JTHAINa30HE —
oT 14 1o 400 M, HO aOCOIIOTHOE OOJIBIIIEE YHUCIIO M3 HUX
AMeeT JUIMHY Tpuoam3uTensHo oT 15 1o 170 m. [lnomans

Puc. 2. Teppacvr Umym-Kanunckoti Komaogumbl
Fig. 2. Terraces of the Itum-Kalinsky basin

Taonuya 1/ Table 1

CoxpaHuBIIMeCS U HCYE3HYBIIHE HaceJleHHbIe MYHKTHI B OKpecTHOCTAX cesa Utym-KaJe
Preserved and extinct settlements in the vicinity the village of Itum-Kale

e Ha3zBanue Inomans, ra BbicoTa npeodaanawmas, M

- Name Area, ha Dominant height, m
CoxpaHuBIINecs HaCeJTeHHbIe MYHKTHI / Preserved settlements

1 Tycxapoit / Tuskharoi 50,47 1335

2 Benyuu / Veduchi 141,71 1224

3 Tazouuu / Tazbichi 328,83 1105

4 Myxwmepku / Mukhmerki 3,32 826

5 Kokanoii / Kakadoi 78,51 790

6 Urym-Kane / Itum-Kale 67,98 777

HcyesnyBiiue HaceleHHbIe NYHKTHI / Vanished settlements

1 Uronukn / Tsuneki 3,71 1020

2 barypry / Baturgu 1,12 1137

3 Xauapoit-Oxk / Hacharoi-Ekhk 3,22 818

4 Bacxoii / Easter 4,24 1190

5 Hwux. Xepaxoii / The lower. Harachoi 11,75 959

6 Bepx. Xepaxoii / Top. Harachoi 6,19 1239
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teppac — ot 0,06 mo 1,3 ra, mpu 3ToM OOJBITUHCTBO TEP-
pac nexur B npeaenax ot 0,1 go 0,26 ra.

Jiisi oOBeKTHBU3AIMK TTApaMETPOB M3MEHEHHS ecTe-
CTBEHHOU IIJIACTUKU pelibepa CKIOHOB TeppacaMu M. Ar-
HOJUIETU ¢ coaBTopamu [20] mpeUIoKUIN UCIIONb30BaTh
TaK Ha3bIBaE€MBIN UHOEKC meppacuposaHHocmu, Npe-
CTaBJISIOIINH TI0 CYTH IUIOTHOCTH TEPPac OTHOCHUTEIHHO
sTYEEeK TeKCArOHAIBHOW PEIIeTKH.

C Hamredl TOYKH 3peHHs, TeKCaroHaJbHas pelieTka —
HE ONTHUMAaJIbHOE pElIeHHUE, MMOCKOJIbKY OHAa MTHOPUPYET
Pa3MepHOCTh CKJIIOHOB U OOIIyI0 (hpaKTaIbHYIO TPUPOILY
CTPYKTYpHI TopHOTO penbeda. [loaTomy B maHHO#M Moze-
JIU WCTIONIh30BaHBI 3JIEMEHTapHbIE BOmOCOOpHI (puc. 3),
B 9TOM CJIy4ae TepPaCHpPOBAHHOCTh — 3TO COOTHOIIICHUE
IUIOIIAN TePPAC K IUIOIIAAN JIEMEHTAPHOTO BOJ0COOpa.

Pl main] fu P it v i a4
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Puc. 3. I[Inomnocms meppac 6 npedenax neMeHmapHsix 6000-
coopos Umym-Kanunckoii KomuosuHul
Fig. 3. Density of terraces within the elementary catchments
of the Itum-Kalinsky basin

[Ipencrasnser UHTEPEC TAKIKE UHOEKC UHMEHCUBHO-
cmu meppacuposeanus — T.e., OTHOIIICHUE JUTMHBI Teppa-
CBI K IUIOIIAJN TEPPACOBBIX CTyreHel (M Ha 1 Ta): uem
BBHIIIIE 3Ta BEIWYHMHA, TEM OOJBIIC yACTbHAs IIMPHHA
TEPPaACOBBIX IUIOMIAJIOK HAa CKJIOHAX (B JAHHOM Cliy4ae —
aneMeHTapHoro Bogocbopa). KoMOuHUpYst Kiacchl IIoT-
HOCTH M MHTEHCUBHOCTHU TEPPACUPOBAHUS, MOXKHO KJlac-
CHU(HIIMPOBATH TEPPACOBBIC CUCTEMBI TI0 CTETICHU MPE00-
Pa30BaHHOCTH ILIACTUKH penbeda rop. B obmiem ciryyae,
YeM BBIIIEC TUIOTHOCTh Teppac, TeM OoJbllle M3MEHECHA
MepBOHaYAIbHAS. MOP(OJIOTHS CKJIOHOB, H, CJICIOBATCIIb-
HO, TEM HACyIIHEEe MOTPEOHOCTh B YXOJIE 3a KYJIETYPHBIM
na"aadTOM U MOyIepKaHuK (DYHKIIMOHUPOBAHUS TEP-
PACOBBIX CUCTEM.

B xome Hacrosimeli pabotel Obiio onmgpoBano 427
HArOPHBIX TEPPac, KOTOPBIE YIAIOCh MU PEePESHINPOBATH
METOJIOM KJIACTEPHOTO aHaJIM3a Ha 5 THUIIOB MO COBOKYTI-
HOCTH MOP(OMETPHUUECKUX XaPAKTEPUCTUK Teppac (Jm-
Ha, IEPUMETP U TUIOINAIb TIOBEPXHOCTH, ITAHOBAS U TIPO-
(bwiibHAs KPUBU3HA CKIIOHOB) U MHJICKCOB JIAHAIIA(THBIX
MECTOMNOJIOKCHUH (TONOrpauuecKoro MHICKca TpedHe-
KuiieBoM cnenuanuzanuy TPI 1 uHexca oTHOCUTEIILHOM

T.11. N34 1), 2019 T
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BBICOTHI HaJ BogoTokoM HAR). Beimenens cremyromme
TUTBI Teppac (MPUBEACHBI B TIOPSIKE YMEHBIIICHUS 3aHH-
MaeMO TIIONIA M), Pa3IHYAroIIrecs 0 MOP(OIOTHH U
XapakTepy COBPEMEHHOTO 3eMJICTIONb30BaHMSI:

1. JImuHHBIE Teppachl Ha MTOJOTOHAKIOHHBIX MTOBEPX-
HOCTSIX CPETHUX YaCTeH BBIMYKJIIBIX PACCEUBAIOIINX CKIIO-
HOB (31% — mamras, 25% — mactonma, 25% — cansl, 19%
— HaxOJATCS B CTAJNU 3apacTaHus);

2. Teppackl Ha TOIOTOHAKIIOHHBIX TIOBEPXHOCTIX
CPEIHUX YacTel BOTHYTHIX KOHIICHTPUPYIOIIUX CKIOHOB
(34% — cagp1, 31% — mammns, 21% — 3apacratomme, 16%
— macTouIa);

3. KpynHble mupokue Teppachl HAa HAaKJIOHHOHM IO-
BEPXHOCTH B BEPXHEH YacTH BBITYKIIOTO PAaCCEHBAIOIIE-
ro ckitoHa (66% — mamras, 15% — mactourma, 9,5 — canpl,
9,5% — 3apacratormiue);

4. HebompIimme Teppackl Ha HAKJIOHHOM ITOBEPXHOCTH
HIKHEW YaCTH BOTHYTOIO CKJIOHA C TMHEMHOM IIaHOBOM
KPHUBU3HOH (T.€. Ha IPSIMBIX (pacax ckioHa) (42% — nam-
Hs, 36% — canpl, 15% — mactoumia, 11% — HaxomsarTcsa B
CTaJIuM 3apacTaHus);

5. Manple Teppachl Ha TOJOTOHAKIOHHBIX MOBEPX-
HOCTSIX HIDKHHX YacTel BOTHYTHIX KOHIIEHTPHPYIOIIHX
CKIIOHOB (44% — mactowua, 30% — caael, 26% — mamnHs).

TakuM 00pa3oM, BBHITYKIIBIE PACCEHBAIOIINE CKIOHBI
MOABEPTAIMCH HANOOIlee aKTUBHOMY TepPacHpPOBAaHUIO B
okpectHOCTIX UTym-Kane, nmpu 3ToM JUIMHHBIE HEMTHPO-
KH€ Teppachl STHX Me30(hOpM UCTIONB3YIOTCS TIOJ MAITHU
n mactouma. Teppackl BOTHYTBHIX KOHIIEHTPHPYIOIIHX
CPEIHUX YacTeH CKJIOHOB HapsAy C PACIAIKOHN SBISUIACH
MECTOM JIJIsl pa3BeieHus canoB. [Iupokue TeppacupoBan-
HBIE TIOJIA, KaK TPaBUIIO, YCTPAUBAIUCH HA BEPXHUX IO-
JIOTO-BBIMTYKJIBIX YacTSAX CKIIOHOB W MCHOJIE30BAINCH TTOJT
namHio. HeGombIme Teppackl BOTHYTHIX HIDKHHUX YacTei
CKJIOHOB SIBIISIIOTCSI, TI0 BCEW BEpPOSATHOCTH, HamOoIee
npeBHUMHA. OHHU JI0 CHX TIOpP MCIOIB3YIOTCS IO/ TAITHH,
MacTOWIA M CaJbl U B HAMMEHBIIEH CTETICHH TIOIBEpIKE-
HBI 320pocy.

Uccnenosanus, nposenenusie jgerom 2019 r. na tep-
pUTOpUE APTyHCKOTO 3aIlOBETHHKA, BBISIBHIIH, YTO KOM-
TUIEKCHI TEPPacC XapaKTEePHBI MPAKTUYECKH U BCEX 00-
cienoBaHHBIX JIXA: B HEMOCPEACTBEHHOUW OIHM30CTH OT
PYWHHM3HPOBAHHBIX CTPOCHUI M Ha ONMMKAWIIMX K HUM
TOPHBIX CKJIOHAX, B TOM YHCJIE — Ha JJOBOJIBHO 3HAYUTEb-
Hot (cBeimie 2200 M) BbIcOTe. M3ydeHHe TeoIornyeckux
YCIIOBHH TIO3BONIIIO COPMYIHPOBATH CIIEAYIOIIYIO TH-
MoTe3y, KOTopas HYXKIAaeTcs B JETalbHOH mHpopaboTke
n Bepudukarmu. [loBogoM K yCTpOHCTBY Teppac MOIIIO
MOCTYKUTh YacTO BCTPEUAOINEECS] TOPU3OHTAIBHOE HITH
OnM3KOe K HeMY 3aJleraHue YepeAyOIINXCs apTHUIUTOBO-
TIECYaHUKOBBIX, JIN0OO apTHIUIMTOBO-U3BECTHSIKOBBIX TOJII]
pasHoil MolIHOCTU. B Takoil «Imauke» MECYaHUKHU U W3-
BECTHSIKH UTPAIOT POIIb «OPOHHUPYIOINX» IIJIACTOB, a ap-
THJUTAT — CPABHHUTENHHO JIETKO BBIBETPUBAFOIIUXCS (XOTS
1 OoJiee MOIIIHBIX 110 3aJIETaHHI0) TOPU30HTOB.

[o-BunMmomy, B pszie ciydaeB MEpBUYHOE paspyliie-
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HHE apriUINTa TMPOMCXOIHT IPU BbINAce, KOrua OBIBI U
KPYITHBI POraThlii CKOT KaK Obl BRIOMBAIOT M IpeBpalla-
10T B PyXJISK (IpEeCBY) TOJIIY apTHJUIMTOB, YTO OOJIer4aeT
€ro MocIeayroliee epeMelleHHe BHH3 110 CKIOHY. B pe-
3yabrare oOHakaeTcs 0oJiee YCTOMYMBBIN U TOHKHUI TTacT
NIECUYAHUKOB HJIM N3BECTHSKOB, HA TIOBEPXHOCTH KOTOPOTO
(dopmupyeTcsi CyOTOpH30HTANIbHAS IOBEPXHOCTH TPOTIHI.
JnuTenbHOe HCIONBb30BAaHME IO BBINAC IIPEBpAIAcT
€CTECTBCHHBI y4acTOK T'OPHOTO CKJIOHA B CEpPHIO (MHO-
IJ1a — HECKOJIBKO JICCSITKOB) CTYNEHYATBIX TPOII, ONOSICHI-
BaIOMIMX KaK paccenBarolnue (Bosje KOHTP(GOPCOB), TaK U
cobuparommue acsr.

@omo 2. «IIpenapuposaruvie» 86inacom cKomooolitble
MPONbL GCKPHIBAIOM 2€0102UHECKYIO CIPYKIMYPY —
yepedyiowuecs: Moawu apeuiiumos u necuanukos, popmupys
«3a20MOBKUY» 015 MEPPACUPOBAHUSA
(LLapoiickuil pation, Yeuns)

Pic. 2. Cattle trails “prepared” by grazing reveal the geological
structure - alternating strata of mudstones and sandstones, forming
“blanks” for terracing (Sharoy district, Chechnya)

TeppacupoBanue MO0 OBITH CIEAYIONIAM IIAarOM
TpaHcopMaIiH, KOT/Ia IBE-TPH CTYIIEHH OOBEAHHSITUCH
B OJIHY, IIOCPEJICTBOM CHOCA OJTHOTO-/IBYX OpOHHPYIOIINX
TTACTOB, YTO MPUBOIMIIO K 00pa30BaHUIO 00JIee IIMPOKOH
TUTOLIAJIKK W WCIIOJIb30BAHUIO MATPALICBHIHBIX OT/IEIh-
HOCTEW TMecYaHruKa W W3BECTHSKA, KaK JIIs YKPETUICHHS
OTKOCa CTYNEHH, TaK W IS IPYTHX IeNiel, Hampumep,
crpouTtenbeTBa. OJJHAKO MHOTOBEKOBOH OTMBIT JKH3HU B
ropax TO3BOJISLT TOpIiaM BeChbMa TOYHO BBIOMPATH MOAX0-
JUIIIHE TSl TEPPAacHPOBAHUSI CKIIOHBI U TOTOBUTH MX TOJ
pacnamiky, MUHys (a3y BbIlaca, — B 3TOM Clly4dae Tpe/-
BapUTENBHBIN 3Tl JIOJHKEH ObLT BKITIOUATh CBEICHHE JTeca
U PacKOpHEBKY.

[ToneBble wWcCenOBaHUS TO3BOJSIFOT yTBEPXKAATh,
9TO B ONIMKAHIIINX OKPECTHOCTSIX TOPHBIX ayJIOB MPAKTH-
YecKH Bce Ooliee-MeHee MPUTOTHbIE YIaCTKH OBLTH Tpe-
BpalleHbl B Teppachl (cM. ¢poto 3). ITo monTBepKIaeTCs
W COOONICHUSIMH MECTHBIX KHTEJICH, XpaHsIIUX B CBO-
el MaMsATH COCTOsTHHE TeppuTOpuH Ha koHer 1930-x rr.
HauGonbiast mioTHOCTh Teppac HaOIOIACTCS B MpeJie-
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JIaX TOPHBIX JIyTOBO-CTEITHBIX U JIECOCTENHBIX KOTIOBHH
C BBIPOKEHHBIM UYEPEOBAaHUEM IOPCKUX aprUILIUTOB U
MECUYAHUKOB. XapakTep pa3pylleHHs apriujuuToB (M,
CJIEZIOBATENBHO, IMPUHA U HAKJIOH BO3HMKAIOIIEH Tep-
pacoBoii IJIOLIAIKK) ONPENEIISIOTCS He TOIbKO MOpgdo-
Joruel ckioHa (IJIaHOBOW M MONEPEYHOH KPHUBU3HOW),
HO ¥ COOCTBEHHO 3aJIeTaHHEM ILUTaCTOB, KAKOBOE MCHSICT-
Cs1 B IIMPOKHX MPEeNax — OT TOPU30HTAIBHOTO 10 CHIIb-
HOHAKJIOHHOTO.

@omo 3. Teppacosblii KOMAIEKC 8 OKPECMHOCMAX cend
Xaxmaooii (LLlapotickuii paiion), utons 2019 2.

Pic. 3. Terrace complex near the village of Khakmadoy (Sharoy
district), July 2019

YacTp TeppacoBbIX KOMIUIEKCOB pacliojlaraeTcst Ha
MHOTOYMCJICHHBIX OIOI3HEBBIX TENaX. YCTPOMCTBO Tep-
pac Ha Oosee MOJOrMX MOBEPXHOCTSX ONOJI3HEH U KO-
HYCOB BBIHOCA C PBIXJIBIM OOJOMOYHBIM (IIIEOHHUCTBIM C
[IeCYaHO-TIIMHACTON (pakiueil) MarepruaioM TpedoBaIo
MeHbIIMX ycuini. KpoMe Toro, Kak rmokasanu ucciaeroBa-
HUSL, BILOJIb [IEpU(EPHUH OII0JI3HEBBIX TEJI OOBIMHO Pa3BUTHI
DIyOOKHE Py4YbEBbIE JIOLIKHBI, YTO, 110 BCEil BEpOSTHOCTH,
o0Jeryasio yBIa)KHEHUE IPyHTA. Takke Ha OIOJI3HEBBIX
CKJIOHaX HEPEJIKO BCTPEYar0TCs HeOObIINE 03€epLa, KOTO-
pbl€ MOKHO HCIIONB30BaTh KaK JAOTIOJHUTEIbHBIA HCTOY-
HUK YBJIQKHEHHS Y KaK BOJOIOM JUIS CKOTA.

Kpome Teppac Ha BbICOKMX macTOWIIax ObLT 0OHApY-
eH 1 apyroit penomen KJI — Habpockl kamHeid, BRIOUpa-
€MbIX, BEPOSTHO, B XOJ€ UCIIOJIb30BaHUs CKJIOHOB. MHTe-
PECHO, YTO MOAOOHBIM IPUEM M3BECTEH U B KyJIBTYPHOM
naramadTe poccuiickoro CeBepa, HapUMep B TpeJIesiax
octpoBoB Kirkckoro apxumenara OHeXCKOro o3epa, Imie
TaKHe KaMEHHbIE IPsAAbl («POBHULBDY) UIPAIU POJIb Me-
JKEBBIX 3HAKOB, Pa3EJIIOIIUX CCHOKOCHBIE YYACTKH pa3-
HBIX TIOJIb30BaTenei [12].

EnnnoBpemenHocts 3abpoca  maHAMATHO-XO3STH-
CTBEHHBIX apeajoB TOpHOH YeuHu MOATBEPKAACTCS
OITHOBO3PACTHOCTHIO MOJIOJBIX JIECOB (OE€pPE30BBIX, OCH-
HOBBIX, CE€POOJIbXOBBIX), BEIPOCIINX Ha CKJIOHAX, HEKOT-
Jla 3aHMMAEMbIX HANaIIHBIMH TeppacaMu, CEHOKOCAMHU U
MaCTOMIIAMH (JISKABIIMMH HIKE MTOSICOB CYOaTbITMHACKIX
1 aJIbIIAACKUX JIyTOB).

T.11. Ne3(41), 2019 T



Cospemennple n00Xo0bl K OyeHKe cmenenu
COXPAHHOCMU KYIbMYPHBIX TAHOULAPMOE 20p
U Mmeppacoswvix KOMNJIEKco

Teppacsl paccmarpuBaiorcsi B EBponie B Lenom, u B
IBIMHACKHUX CTPaHaX B YACTHOCTH, KaK BayKHEHILasl 4acTh
TPaJULIHOHHOTO KYJABTYPHOTO JaHAmadTa U yUUTHIBAIOT-
Cs1 KaK BaXKHBIM IMapaMeTp UHJEKca «MCTOpUYHOCTH» [38].
B o700 CBsI3M HEOOXOAMMOCTH COXpPAaHEHHS TPaJULUOH-
HBIX MCTOPUYECKUX JaHAIA(TOB rop YK€ HE CTaBUTCS
MO COMHEHHE; pa3palbaThIBAIOTCS METOIbl XapaKTepH-
ctuku coctosgHus KJI, olieHnBaroTCsl pUCKH, CBSI3aHHBIE C
ux 3a0pOCOM U 3aIlyCTEHHEM.

Domo 4. Kamennas epsioa uz coOpanuvix 0610MKO8

U3BECMHAKA U NeCUAHUKA HA CYOANbNULCKUX JIy2ax
6038viutenHocmu Anxopotu

Pic 4. A stone ridge of collected fragments of limestone and

sandstone in the subalpine meadows of the Ulhoroy Upland

Cpenu Hanboee pacnpoCTPaHEHHBIX TTOAXOI0B — OLEH-
Ka Ka4eCTBCHHBIX U KOJIMYECTBEHHBIX MApaMeTPOB 3eMIic-
TIOJTL30BAHYS JIISI HECKOJIBKUX XPOHOJIOTHUECKUX «CPE30BY,
CPaBHHMBIX MO XapakTepy MPHUBICKAEMBIX HMCTOYHHKOB
(MCTOpUYECKUX KapT, PA3HOBPEMEHHBIX JIAHHBIX JUCTAHITH-
OHHOTro 30HaupoBaHus). Tak, M. ATHONETTH ¢ COaBTOpaMU
[38; 39; 40] B uranbsHckux peruoHax Tockane u Jlurypru
BBISIBUJIM OTKa3 OT CEJIbCKOXO3SMCTBEHHOTO UCTIONB30BAHUS
TEPPUTOPHIA B TIONB3Y KYJIBTYPHBIX JIECOIOCAJIOK Ha CKIIO-
Hax, a TaKkke MPOM3BOIBHOE 3apacTaHue YacTh 3a0pOoIleH-
HBIX Teppac KYCTApHUKOM M MEJKOJIECheM, MHTCHCU(UKA-
LIUIO OCTABIIIMXCSI CENIbX03YTOMH, B TOM YHCIIE 3aMEHY Tpa-
JIMIIHOHHBIX TePPac C OJMBKOBBIMH POIIAMU Ha PACIIUPEH-
HbIE (T.€. yCTparBacMbIe Ha MECTE TePPac) BUHOTPAIHUKH.

s anprimiickux ctpan otmedaercs [41; 24; 22; 31],
4yTo 00IIel MPOOJIEMON KyIbTYPHBIX JIaHAIIA(QTOB TOP
SIBJISIFOTCS, C ONHOW CTOPOHBI, HEKOHTPOJIUPYyEMasi JKC-
MAHCHUS JIECOB, C APYTOi — MHTCHCU(HKAIUS 3EMIICTIONb-
30BaHUS C Pa3pylICHUEM CTapbIX MEXKEBBIX 3JICMECHTOB U
YKPYITHEHHEM CEJIbX03yrofuii. 3a4acTyr0 MPH 3TOM CTa-
pBIE TEPPAChl «COBEPILCHCTBYIOT» C MOMOIIBIO TSKEIION
TEXHUKH (OYyIIbI03EPOB), YTO MPUBOAUT K HAPYIICHHIO UX
MOP(OJIOTHH M UPPHUTAIIMOHHBIX CETEH.

T.11. N34 1), 2019 T

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

[ u3yyeHust TOKaJIbHBIX 3aKOHOMEPHOCTEH HCIOJIb-
3yeTcsl JaBHO 3apeKOMEHI0BaBILME ceOsl B TaHAIIA(THON
9KOJIOTUU METPHUKHU: YHCIO BUAOB 3€MJICTIONb30BAHUS 1O
CeTKE ONEPALOHHO-TEPPUTOPUAIBHBIX E€IUHUL, YUCIIO
Pa3sMEepHOCTh U KOHPUIYpaLMsl «I1aT4eil», HHAEKC pa3Ho-
o6pasust Lllennona u apyrue. Kak u cnenosaiio 0xunarh,
METPHUKH JEMOHCTPHUPYIOT TEHICHLMIO K YIPOIUECHHUIO U
TOMOTEHHU3aUuH JaHAWAa(THOI MO3anKy HE TOJIBKO B TEX
o0nacTsIX, Te MOSBIISIOTCS HOBBIC BUIIBI 3€MJICTIONB30Ba-
Hus (ypOaHU3aIMs1, HICKyCCTBEHHOE 00JIeCeHHe), HO JTaKe
U TaMm, re o0lee YHCIIO BUAOB 3eMIICHIONIB30BAHUS OCTa-
eTcs MPEeXHUM — 33 CYET MHTEHCU(HKALUH CEITbCKOTO
xo3siiicTBa. OTIENbHON MPOOIeMO sBISEeTCS TO 00CTO-
ATENILCTBO, YTO 3apacTaHKe CEJIbXO3YyroAui B Iropax pac-
CMaTpPUBACTCS «YUCTBIMU 3KOJOramMmu» (OHMOIKoIOramMu)
KaK MO3WTHBHBIN HIpOLECC, NPU 3TOM HE YUUTHIBAETCS
oOparHast cTopoHa Mog00HO dKopeadbunuTanyn [42; 36].

Mexmy Tem 3a0poc Teppac, Hauasimiics B EBporie 50—60
nieT Hazaz (mpexae Beero B XX B. 3a0pachBamich Hanboree
y3KHE Teppachl, HE MOIXOAMBIIHE Il MEXaHW3HPOBAHHON
00paboTku [42; 9]), HeM30eKHO BEZIeT K BO3PACTAHUIO HEeCTa-
OMIIBHOCTY TOPHBIX CKJIOHOB M Pa3BUTHIO LIETIOTO psia HeOa-
TOTPUSITHBIX MPOLIECCOB 3K30I€HHOM IeoMHaMUKH [41].

TeppacoBsie anAmaTh IPAKTUYECKH BCETJa BKIIIO-
YaroT CUCTEMY KaHaJIOB 104X BOJbI U JPEHUPOBAHMUS, a
TaKXe CETh TPOII U JOPOT, KOTOPbIE TAKKEe MOTYT (yHK-
LUOHUPOBATh KaK UCKYCCTBEHHbIE MyTU cToKa [43]. Ha
CesepaoM KaBkaze, rme ycTpoiiCTBO Teppac COINpPOBO-
JK1aJI0Ch ITOJIauel BOABI U3 yILENUi Ha TeppacupoBaHHbIC
CKJIOHBI, 3a0pOC Teppac MOXKET NMPOBOLUMPOBATH 3aITyCK
npoueccoB (JOPMUPOBAHUS MHOKECTBEHHBIX OIIOJI3HEMH,
3axXBaThIBAIOIINX, NPEKAE BCET0, OTKOCHI MEXIy Teppa-
camu. llomusTHe (B pe3ynpraTe KCTPeMajbHBIX OCal-
KOB) YPOBHSI TPYHTOBBIX BOJ IO HEKOETO KPUTHYECKOTO
YPOBHSI MOXKET BBI3BIBATh JaTEPAIbHYIO0 HHOUIBTPALUIO
¢ 00pa3oBaHUEM I10JIOCTEH, BOSHUKHOBEHHEM ITPOMOMH,
BBIHOCOM I'PYHTAa, pa3pyLICHUEM OTKOCOB H/HUJIH MOAIOP-
HBIX CTEHOK U HOCJEAYIOLINM Pa3MbIBOM TEla TePPAaCHL.
Ha cepuiinbix Teppacax HmomoOHOE SIBIEHHE CHOCOOHO
nproOpeTaTh KacKaIHbIH XapakTep, YTo BeAeT K oOen
JeCTa0MIu3alMyd CKJIOHOB M PAa3sBUTUIO 3PO3MOHHBIX
MPOLIECCOB, OCHINICH M ONOJI3HEH, B TOM YHCJIE BECbMa
MacIITaOHBIX U OMacHbIX. VIHTEpeCcHO, YTO HaBs3bIBac-
MBI SKOJIOTHYECKUMH CIIyKOaMH pa3HbIX cTpad EBpors
MEpONPHUATHUS 10 OOJIECEHHIO Teppac 3a4acTyl0 MPUBO-
JIIT TOJIBKO K YCWIJICHWIO HectabunmbHOcTH [40; 41]: 3a-
pacTaHHe MOXET YCKOPSTH pas3pyLIeHHEe IOAIOPHBIX
CTCH U U3MEHSATh B HEOJIArONpUSATHYIO CTOPOHY BOAHBIN
OanaHc TPYHTOBOM TOJIILH.

HccnenoBanune cTaOMIIBHOCTU Teppac MPHUBENO K CO3-
JaHUIO crieluanbHbIX Mopeneil sBomouuu (Landscape
Evolution Model) kynbTypHBIX naHmmadTOB IaHHOTO
Tuna [36], yYUTHIBAIONIIX MOPQOIIOTHIO TEPPAC, a TaKKe
napaMeTpsl MPOSIBIICHUS ASCTAOMIM3UPYIOMIHNX (HaKTOPOB
(ocankoB u croka). Mcrosnp3oBanne Mozesnel Mokasalo,
YTO «IKOpEaOMIMTALMSD HE JTydlliee PEeIeHHe IS Tpaau-
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

LMOHHBIX TOPHBIX JAHAA(PTOB, OCKOJIBKY COXpaHEHHE
KyJIBTUBHUPOBAHUS NPAKTUYECKH BCerga OOXOOUTCS [ie-
LIEBJIC JIMKBUAALMN MOCIIEACTBUS YPE3BBIUYANHBIX CHTYa-
LM, BOHUKAIOLIMX B PE3YJIbTaTre HCKYyCCTBEHHOIO 00Je-
CCHUS WM €CTECTBEHHOTO 3aPACTaHHs CKJIOHOB.
IIpoonemul ynpasnenusn KyibmypHoimu
aanowagmamu 2op

CoxpaHeHHEe HAaropHbIX Teppac paccMaTpUBAETCs Kak
NOAJEPKaHNE SKOCEPBUCHBIX (DYHKLMI KOHTPOJISI PUCKOB
Pa3BUTHS HEOIATONPHUATHBIX IIPOLIECCOB SK30T€HHON reo-
JIMHAMUKH, [IPEKIE BCErO — ONMOJI3HEN U ockineld. OTHaKo
KyJIBTYpHBIH JaHmmadT rop odecrednBaeT U Lebli Ha-
00p Tak Ha3bIBaEMbIX HEMaTepHaIbHBIX CEPBHCOB, 3CTE-
TUYECKUX W PEKPEaIiOHHBIX [44], B COBOKYITHOCTH (Op-
MUPYIOIIMX PETHOHAIBHBINA MOTEHLNAT Pa3BUTHS TypH3-
Ma U PEKpeaLyy.

[IpoGnema, oHAKO, 3aKITIOYACTCS B OTCYTCTBUHM KOM-
IUIEKCHBIX MPOTPaMM YIpaBJeHUs JIaHAmAPTaMH, KOTO-
pble HO3BOSUIM OBl YYUTBHIBATh B pPaMKax TaK Ha3blBae-
MOTro «00pa3za *enaeMoro OyayIero» MHTEPECHl pa3HbIX
oTpaclei.

K mpumepy, naxe B ciryyae COXpaHeHHUS CEIbCKOX035ii-
CTBEHHOM CHELUaIM3aliK TOPHBIX PETMOHOB MEPEeXo Ha
WHTEHCUBHBIE TEXHOJOTUH (HapUMEp, CO3IaHNE HOBBIX
Teppac AJsl BUHOTPAJAHUKOB) TAKXKE€ MOXET BBICTYIATh
B POJNU TPUITEPA ONMCAHHOW LIEMOYKH HNPUYMHHO-CIIEH-
CTBEHHBIX CBSI3CH.

Hogas cuctema teppac, 3akinansiBaeMast (C UCIIOIb30-
BaHUEM TSDKEIOW TEXHUKU U MEPEMEIICHUEM 3HaYUTeIIb-
HBIX 00BEMOB TPYHTa) B OTBET Ha TPeOOBaHHS TII00ab-
HOTO PbIHKA 1OJ BUHOrpaaHuku B Mcnanum um Utamun
B 1980-1990 ronpl, yxyamuna HEe TOJBKO 3CTETUYECKUE
CBOMCTBA TPaJULIMOHHOIO JaHAmadTa, HO U €ro 3KOJIOTH-
YeCKyl0 YCTOWYHMBOCTb, puBens (Hanpumep, B Tockane)
K PE3KOH aKTHBU3aLUU OOBAIBHO-OCHIIHBIX IMPOLECCOB
[42; 36]; mpu 5TOM B OTHIENBHBIX CIy4asX PUCKY MOJIBEP-
rajJycCh JIeKAlIUe HIKE TyPUCTHYECKUE KOMIUIEKCHI, I10-
CKOJIbKY 00BaJIbl M OCBINHU JOCTUTAJIM YCTYIIOB MPUOPEXK-
HBIX KITU(OB.

He siBnsitoTCs CpEeACTBOM K CIIACEHHIO TPAIULMOHHO-
ro nanmadTa U MONBITKH PAa3BUTHS TypH3Ma U PEKpe-
aly, NPEeAIPHHUMAaeMbIe B OTPBIBE OT XO3SIMCTBEHHBIX
MHTEPECOB U HYXJ MECTHBIX cooduecTB. TypusM u pe-
Kpeauusi, Kak BUJIbI IEATEIbHOCTH, HE CO3AI0T KyJIbTYP-
Horo jangmadTa, a MOTYT JHIIb (IIPH YCIOBUHU MIPOLY-
MaHHOM OpraHM3aluy) CII0COOCTBOBATh KOHCEPBALUU U
COXPAHEHHUIO OTHAEIBHBIX €r0 JJIEMEHTOB, B IPOTHMBHOM
ClIlydyae — YMHOXKAIOT YHCJIO KOCBEHHBIX (haKTOPOB 3a-
Opoca U 3arycTeHHs, a TAKKE HEMOCPEACTBEHHBIX TPUT-
repoB pazpyueHus KJIL.

HaOpaBiuue nomyssipHOCTh B 310Xy MOJEpHa (M 0CO-
OEHHO MOCTMOJIEpHA) TOPHOJIBDKHBIE KYpOPThI (Ipexne
BCETO0, B JILIIMHACKUX PErHOHAX ) UIMEIOT OOPaTHYIO CTOPO-
HY CBOETO «IIPOLBETAHUS», IUIOXO W3BECTHYIO MIMPOKON
MyOJIMKe ¥ MaccOBOMY MOTPEOHUTENIO: AETpajaluio alb-
MUHCKUX JIyTOB U IMOJTYBEKOBOW KPU3UC LIEJIOW OTpPaciH,
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COMPOBOXTAFOIIMIACS PACTIaJI0M MECTHBIX OOLIMH U COLH-
aJbHBIM pacCcliOeHHEM HaceneHus [22; 42].

B ycnoBusix poccuiickoil A€HCTBUTENBHOCTH TYPHU3M
U peKpearys HeCcyT ¢ coO00l MHOKECTBO PHCKOB Pa3iIHy-
HOTO XapakTepa, HOCKOJIbKY peObIBaHNE B TOpax AOMOJI-
HUTEJIFHOTO KOHTUHIEHTA JIFOAEH MHOTOKPATHO YBEJIUYH-
BaeT 00bEMBI TBEPABIX OBITOBBIX OTXOAOB, CIIOCOOCTBYET
PHCKY BO3HUKHOBEHHS [T0KAPOB, SBISETCS «TPEBOKHBIMY
¢daxropom mis penkoit dayHsl. Crposimpecs HAcKOpO
«TIPUIOTBI» M TOPHBIC OTEIH PEAKO MMEIOT HOpMajIbHBIC
OYHCTHBIE COOPYKEHHMS, MOITOMY HX (PyHKUHOHHMPOBaA-
HHUE HEeM30eKHO PUBOINT K 3arpsI3HEHHIO TOPHBIX PEK U
PYYbEB, UTO €IIE XyXkKe, HCTOUHUKOB YHCTOH Boabl. Camu
MIPOLIECCHl CTPOMTENILCTBA, 3a4acTyl0 IMIPOBOIUMOTO 0Oe3
BCSIKOM OLICHKM BO3JEHWCTBHUS HA OKPY)KAIOILYIO CPELY, SIB-
JISTFOTCSI MOIIHBIM (DaKTOpOM BO3pacTaHMs YpOBHS JIaBUH-
HOM U ceneBoil 0NacHOCTH.

Kpome Toro, ToponimBoCTb, OTCYTCTBUE TIIATEIBHBIX
MIPEANPOEKTHBIX MPOpabOTOK M JKeNaHWE CO3AaThb TYp-
MPOAYKT HENPEMEHHO MHUPOBOIO YPOBHS 4acTO HPHBO-
IST K AOCaJHBIM HEJoYeTaM M OLIMOOYHBIM PELICHHUSIM:
takoB mpumep BTPK «Bemyun» (Yeuenckas PecryOmm-
Ka), TIe MaJOCHEKHOCTb 3UM BKYIIE C MAJIOTIOAXOSIICH
IUTACTUKOM CKJIIOHOB HE JAAyT IIAHCOB HOBOMY KypOPTY
(YHKIIMOHUPOBATh B KAYECTBE «TOPHOIBIKHOTOY. Jpyroit
CTOPOHOMH 3TOT0 K€ Mpoliecca sIBISIETCS TPeHeOpeKeHNE K
CKPOMHBIM (popMamM MaccoBoOil pekpeaniu 151 COOCTBEH-
HOTO HAceJIeHHsI, KOTopasi Kak pa3 (MpH HaIaKEHHOU CH-
CTeME MEelINX, KOHHbIX M BEJIOCUIEIHBIX MapIIPyTOB)
crocoOcTBOBaja OBl MOMYIAPU3ALMN KYJIBTYPHBIX JIaHA-
madToB y MOAPACTAIOLIETO HACEICHHUSI.

TypusMm ceronHs — yacTHbIM OU3HEC, U JOXOIBI OT HETO
o0orammaioT BecbMa OrPaHHYCHHBIA KPyr JHOAeH, dYTo
TOJIKO YCHJIMBAET COLMAIBLHOE HEPABEHCTBO M IUCIIPO-
MOpUUH B 0OLIECTBE.

CTpoHUTENbCTBO TYPHUCTUYECKUX IIEHTPOB SIBIIAETCS
npexaTedell NpUBaTH3aMKA U Ja9HO-KOTTEIKHOTO OCBO-
eHus (UTOOBI B 3TOM yOEAUTHCS — JOCTATOYHO MOCETHTh
ceromns nereHnapubiid lombait (KapagaeBo-Uepkecckas
PecnyOnuka): B neHTpe HauboJee mpuBieKaTeIbHBIX ape-
QJIOB C KMBOITMCHBIMH BHIAMH Ha TOPHBIE CKJIOHBI PaHO
WM TIO3[HO TOSIBJISIIOTCSI YaCTHBIE CTPOCHUS, & BMECTE C
HUMH — 3a00pBbI, IUIardaymMbl U Apyrue MpU3HaKH COKpa-
LIEHUS JOCTYITHOCTH POCTPAHCTBA.

Ectb i1 BhIX0A? Bo3MOXkHO 1T cOamaHCUPOBATh MH-
Tepechl COXPaHEHHsI YHUKAJIBHOTO TPAJULHOHHOTO JIAaH -
madTa ¢ MHTEpPEecaMy Pa3BUTHS MECTHBIX COOOILECTB U
TYPHUCTCKO-peKkpealiioHHoro aesenonmenta? s Cesep-
Horo KaBkasa BBIXOJ MpeNCTaBIsAETCs, IPEKAE BCETO, BO
BHUMATEIFHOM M3yYeHUH EBpomencKoro, Kak IMOJIOXH-
TENBHOTO, TaK (M MPEXkIE BCEro) OTPHLATEIHLHOTO OIIBITA,
KOTOPBIN MOKET OBITH YCIIOBHO CBEJIICH K TPEM KaTeropH-
SIM: CHELUAIBbHOMY MEHEIKMEHTY TOPHBIX TEPPHUTOPHH,
MOHHUTOPHHTY COCTOSIHUSI KYJIBTYPHBIX JaHAIIA(TOB C HC-
MOJTb30BaHUEM COBPEMEHHBIX METOJIOB U HAapaOOTaHHBIM
npakTukam yxoza 3a KJI.
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K mepBoil kareropuud MOXXHO OTHECTH pazHOOOpa3-
HBIE TPOTPaMMBI, IPOEKTHl 1 MHULMATHBEI, a TAKXKe pe-
I'YJISTUBHBIC (HOPMaTHBHbIE, 3aKOHOATENIbHbIE) MEPHI 10
oxpane ropabix KJI kak ncropuueckoro Hacnenus. ®AO
B 2002 r. 3amycTiiio miobanpHyr0 nporpammy Important
Agricultural Heritage Systems (GIAHS) c nensto paspa-
0OTKHU U PacHpOCTPaHEHHS NPAKTUK alalTUBHOTO YIIpaB-
JICHUsI arpOKYJIBTYPHBIMH CHCTEMaMH M COOTBETCTBYIO-
LIMMH TPAAULHOHHBIMHU CEJIbCKOXO3SICTBEHHBIMU JIAH[-
madramu (Kyna ObUTH BKIIFOYEHBI M ropHbIe). [lo mHH-
nuaruBe FOHECKO nenbiii psg 00pas3mnoB yHHKaJIbHBIX
ropabix KJI (B 0OCHOBHOM TeppacHpOBaHHBIX) ObLIM HC-
CJIeIIOBaHbI M BKIIIOUEHBI B CIMCOK 00BbeKTOB BeemupHoro
Hacleaus: YW, KaK MPaBHJIO, MOIYYWIH 3aT€M Clielualib-
HO paspaOoranHnble [lnanbl ynpaBineHus: TEPPUTOPUIMHL.
O4eBuAHO, YTO LEINbIiA psig 00bekToB Ha CeBepHOoM Kag-
Ka3e JOCTOMH BKJIFOYECHUsI B JAHHBIM CIIMCOK, HallpUMep,
KOMILIEKC naMsATHUKOB «/[xelipax-Acca» B Unrymerun.

Just ipyrux 3aMKOBBIX M OallIeHHBIX KOMILJIEKCOB, CO-
XPaHUBILUXCSA CTPOCHUI CTapUHHBIX AyJIOB MOXKET OKa-
3aThcs MmoaxoaAmiel popma oxpansl, npeaaraemas 73 O3
«O0 oxpaHe KyJbTYPHOI'O HACIEAUsD» — «IOCTOIpUMeya-
TenbHOE MecToy. OfHako ocTanbHble 31eMeHThl KJI aToi
IOPUANYIECKON HOBEJUIOH CIIaCeHBI OBITH HE MOTYT.

Oco0EeHHOCTBIO COBPEMEHHOM CHTyallud B PAAE pe-
ruoHoB CeepHoro KaBkaza, Harpumep, B Ueune sBisieT-
Csl Pa3BOpavMBAIOIIEECs] B HOCIEIHUE IOl 0N0OpEHHOE
BJIACTSIMH JIBIKEHHE «K MCTOPHUYECKUM KODHSIM», B XOIE
KOTOPOro B 3a0pOIIEHHBIX JaHIA(THO-X035MCTBEHHBIX
apeajax BOCCTaHABJIMBAIOTCS CaKpaJIbHbIC LIEHTPHI, NPH-
3BaHHbIE CIIY>KUTh HOBBIMH TOUKaMH POCTa ISl PEOCBOE-
Hus Tepputopud. Cpeau pydH TOPHBIX ayJO0B BO3BOASATCS
(Ha yacTHBIE CpENCTBA) MEYETH, K HUM IPOKJIA/IBIBAIOTCS
IPYHTOBBIE JOPOTH — TAKUM 00pa3oM, MECTY OBIBILIETO IO-
CEJICHMSI BO3BPAILAETCS «CMBICIDY U «3HAYUMOCTBY, a dJle-
MEHTaM KyJbTypPHOIO JaHamadra — BaXHEHIlee CBOWCTBO
JOCTHKUMOCTH. B GONBIIMHCTBE TaKMX MECT IIOKa HUKTO
HE XMBET, HO OHH IOCEIIAIOTCS M CIIy)KaT OPUEHTHPOM
IUTSL TIOKA el1le OYeHb Pa3peKeHHOM, HO, TeM He MEHee, 10-
SIBIISIIOILICHCST CeTH HeOONbIIMX (epM, X035€Ba KOTOPBIX,
4acTO MOJIOZIBIC JIFOH IIBITAIOTCS Pa3BOAUTD JIOLIAEH, 1a-
CTH OBel U T.J. Takue Mecta CTaHOBSTCS MOCEILAEMbIMU
(TIyCTb M CE30HHO), CIIE0BATEIbHO, BO3BPAILAIOTCS B KPYT
KOJUIEKTMBHOIO co3HaHusl Hapoaa. B UeueHckoil Pecy-
OMuKe 3TO JBIKEHUE COBIIAJACT C UACOJIIOTHEH U HOIUTH-
KOH TOCYIapCTBEHHOIO YIIPABICHHUS U HAXOAUT HOIEPIKKY
y corpyaHukoB OOIIT, NOCKONBKY 31€MEHThI KyJABTYPHO-
ro JlanamadTa SABISOTCS YaCThIO COXPAHIEMbIX (IIOMHMO
«IMKOM IIPUPOIBI») PAPUTETOB — HAIIPUMED, ITOCEILIEHHOTO
aBTOpaMu APryHCKOIO 3alOBEIHHKA.

B sTom nnane anst coxpanenust KJI BaXXHbBI HE CTOJIBKO
MPAaKTUKU OXPAaHbI, CKOJBKO IPAKTUKU B3aUMOICHCTBUS
BJIaCTH, MECTHBIX COOOLIECTB M OPraHOB OXPaHbl HPH-
POnBI, HEKOTOpPBIE U3 MONOOHBIX MPAKTHK arpoOHpoBa-
HBI CErOfIHS B CaMbIX PAa3HBIX PETMOHAX MHPA, U NPEXIE
Bcero, B EBpone. Hanpumep, B WUtanuu B 2005 1. Oplia
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nHnnuupoBana nporpamMma «ALPTER project» mmnst npo-
THUBOIECHUCTBHS 3a0pOCy KyNBTYpPHBIX TEPPAaCHPOBAHHBIX
narmmadToB B EBponeiickux Anbrnax. 3amadu KapTorpa-
(bupoBaHus, OLEHKH PHUCKA, PACIIMPEHUS CENbCKOXO03SH-
CTBEHHOI'O HCIIONb30BaHUSA W Pa3BUTUSL TypH3Ma perla-
JUCh B paMKax mporpammel EBpocoroza «EU program
Interreg Alpine Space» [8; 24; 31].

Bropas kareropust Mep — Tak Ha3bIBAEMbIi CTPYKTYPHBIA
MEHEDKMEHT [36] — BKITIoJaeT yrke pa3paboTKy v BHEApEHHE
KOHKPETHBIX IIPOEKTHO-IIAHUPOBOYHBIX M MHKEHEPHO-TEX-
HMYECKUX NPakTUK. K HUM OTHOCSTCS camble pa3HbIe Ipo-
LEAYPhI — OT CIELU(PUUECKIX OLICHOK BO3ACHCTBHS IPEAIIO-
JlaraeMoi AesITeIbHOCTH € YUYeTOM 3CTETUKH TOPHBIX JIaHI-
madToB (Tak HazbiBaeMble «BU3yabHbIE OBOC) — visual
impact assessment [12]) 10 arpoOHOMHM U YCTPOMCTBA CEITh-
XO3YTOIIMH, & TaKKe IMPOEKTHPOBAHHUS TYPHCTCKO-pEKpea-
LIMOHHBIX OOBEKTOB, M HE B MOCIIEIHIOID OYepelb TEXHUKU
PEMOHTA U PEKOHCTPYKLIMU HOIIIOPHBIX CTEH, aKBELYKOB U
JPEHAKHBIX CHCTEM B HCTOPUYECKUX JIaHAIIA(TAX.

Bce BhblIenepedyncieHHOe HEBO3MOXKHO O€3 OIOphblI Ha
COBPEMEHHBIE METOBI MOHHUTOPHMHIA, MOICIMPOBAHUS U
OLICHKH COCTOSIHUSI KyJBTYPHBIX JaHamadToB. ['eoskomno-
rudecknii  (TaHmmadTHRIH, TeoMOP(OIOTUIECKHid) MO-
HUTOPHUHI C)OKYCUPOBaH HA W3MEHEHHU MOZENeH 3emiie-
TOJIB30BaHMs, MPOLIECCAaX 3apacTaHusl, a TAKXKE HA OTCIIe-
JKMBaHUM BCeX (PaKTOPOB TAK WM MHAYE OTBETCTBEHHBIX 32
YCTOMYMBOCTD TOpPHBIX JaHAmagToB. BepostHo, oTaens-
Hyl0 no3unuio ¢ yderoM cnetuduku CeepHoro Kaskaza
JOJDKHBI 3aHUMATh ACIIEKThl COLMAIILHO-3KOHOMHYECKOTO
MOHHTOPHHIA COCTOSIHUSI MECTHBIX COOOIIECTB — HAYMHAS
OT BOIPOCOB JIOCTYITHOCTU CPEZbl ¥ 3aKaH4YMBAsl CIIPABE-
JIMBOCTBIO 3€MJIe- U PECYPCONOIb30BAHMSI.

3akiaoueHne

KynbrypHble nangmadTel rop MpeACTaBIAIOT COOOH
MHBapUaHT OCBOCHHOI'O OOMTAaeMOTrO MPOCTPAHCTBA, YC-
JIO)KHEHHBIIl HaJM4YueM elle omHOoro usmepeHus. lIpo-
THBONOJOKEHUST deMeHToB KJI  «manexkuii-Omu3Kuiiy,
«UEHTPaJIbHBIA-TICpUPEPUIHBIIT»  JOMONHIIOTCS  31ECh
ellle OJHUM: (IJIOCKOCTh-BepinHay». st hopMupoBanus
BHyTpeHHe# cTpykTypsl KJI pemaromiee 3HaYeHHEe HMe-
JIM CE30HHAs! MOCIIEA0BATENbHOCTh BhIIIACa HA CE30HHBIX
nacTOMIax M HeXBaTKa MaxOTHBIX 3eMenb. IlepBoe 00-
CTOATENBCTBO ONPENEISUI0 IUKIMIHOCTE «KPYyTOBOPOTaY
nacTOuILl BTOpOe — HEOOXOIMMOCTh YCTPOMCTBA HCKYC-
CTBEHHBIX TEPpac Ha CKIOHAX TOp.

[loneBoe n3y4yeHHE M MOIEIUPOBAHUE KyJIBTYPHOTO
narmmadTa TopHOH Yacth YeueHckoil PecrryOnmuku BbI-
SIBUWIO 3HAYUTENBHYIO B IIPOLLIOM CTEHEHb OCBOCHHOCTH
TEpPUTOPHH, BBIPAXKABIIYIOCS B IUIOTHOM pPa3MELICHHU
3aMKOBBIX KOMIIJIEKCOB, TOPHBIX AyJIOB U «OTCEJIKOB», a
TaKKe IIUPOKOM PaclpOCTPaHEHWH HArOPHBIX Teppac,
COCTaBJSIBIIMX BMECTe C HAacTOMIaMHu JaHAAadTHO-
XO3SIMCTBEHHBIC KOMIUIEKCHI Pa3IMYHBIX CEJIbCKUX CO-
o61mectB. OcoOEHHOCTH POUCXOXKICHUS U JIOKATIU3ALHN
TEPPACOBBIX KOMIUIEKCOB [UIsl TEPPUTOPUH TOpHOM YeuHn
3aKIII0YAIOTCS B MX aalTHPOBAHHOCTU IEOJIOTHYECKOMY
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YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

CTPOEHMIO CKJIOHOB. OOHapykeHa MPUYPOUYCHHOCTh TEP-
PacoBbIX KOMIUIEKCOB K OOLIMPHBIM JPEBHUM OIIOI3HSM,
MOJYyYUBIIMM Pa3BUTHE B IPEAEIAX TOPHBIX KOTIOBHH.
3a0poc KyIbTypHBIX JaHAMAGTOB TOp — HCTOPUYECKUH
NPOLIECC, BBI3BAHHBIA [IOOAIBHBIMU NPUYMHAMHM, ClIEJIAB-
LIMMH CEJIbCKUN TPYA B TPaJWLMOHHBIX JAHAMA(Tax He-
KOHKYPEHTOCHOCOOHBIM, M NPUBENIIMMH K JIETOMYJISILUN
apeaJioB OOUTAHUsI, C OJHOM CTOPOHBI, U «OJUYAHHIO) MECT-
HOCTH, ¢ Apyroil. IIpexxae Bcero 3amycreBaroT U yTpaunBa-
I0TCSI MEJIKME U OTIaJICHHbIE (B TOM YHCIIE BBICOKOTOPHBIE)
nocenenys. JlomMa 1 CTpoeHusI OKMHYTBIX ayJIoB pa3pylia-
10TCs1, 3a0pOILIEeHHbIE TaCTOMIIA 3apacTaroT, HO camasl BaXK-
Hasl ¥ (KaK OKa3aI0Ch — YsI3BUMast) YacTh KyJIBTYPHOI'O JIaH -
madra rop — HaropHbIe Teppachl — YHUUTOKAIOTCS JBYMS
€CTECTBEHHBIMH IPOLIECCAMH, BO-IIEPBBIX, 3apACTaHUEM, BO-
BTOPBIX, JIeTpafauyeil MOANOPHBIX U UPPUTALMOHHBIX KOH-
cTpykuuid. YTpara sneMentoB KJI nmpuBoauT k yTpare Bcero
Habopa CBA3aHHBIX C HUM 3KOCEPBUCHBIX (PYHKLIMIA: cpeno-
CTaOMJIM3HUPYIOIIHX, 00ECTICUNBAIOLINX, HEMATepPUaIbHbIX.
Hna CesepHoro KaBkaza LIEHHBIM SIBISETCSI MUPOBOM
OIIBIT YIPABJICHUS], MOHUTOPHHIA U PEKOHCTPYKLMU KYJIb-
TypHbIX JaHamadgToB. Heobxomumoe ycioBue coxpaHeHus
KyJIBTYpHOTO JIaHqmadTa — JeJIerMpoBaHUEe HAa YPOBEHb
MECTHBIX COOOILECTB NpaB U MOJHOMOUYHH B cdepe 3eM-
JIETIONIB30BaHMs (B YaCTHOCTH), M PUPOIOIOIb30BaHMUS (B
nenom). B psiie perrionoB (pexie Bcero B ropHoit Uedne)
HaOJIONAIOTCS IPU3HAKK Pa3BEPTHIBAHMS IIPOLIECCa PEBU-
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Cultural landscapes of the North Caucasus were created
by the work of many generations of the Highlanders from
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the early Middle Ages to the Modern era under conditions
that differed both in nature, in the framework of the mezzo
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regions of the Western, Central and Eastern Caucasus, and
in the native habitats of indigenous ethnic groups with dis-
tinctive environmental practices. The originality of cultural
landscapes was formed as a result of adaptation of tradition-
al types of nature management to the unique landscape mo-
saic, and is expressed in the unique combination of residen-
tial complexes, mountain agricultural terraces and pastures
with natural surroundings. An analysis of the literature and
the experience of studying key mountain areas in the Galan-
chozh, Itum-Kalinsky and Sharoy regions of the Chechen
Republic show that the current state of cultural landscapes
can be characterized as critical with the ongoing destruc-
tion and ruinization of the former settlement, revegetation
in some parts of landscape-economic areas and intensive
uncontrolled pasture load in others.. The abandonment and
desolation of the historical habitats of the mountain peoples
are caused by the collapse of local communities, the loss
of control over resources by local residents, the formation
of a new enlarged "cutting" of land use, depopulation, the
emergence of resource and tourist-recreational forms of ex-
ploitation of the territory. This phenomenon is proposed to
be considered as a “mountaineering” of the Caucasus, in the
sense that this sequence of events was realized (in various
national invariants) in the second half of the 20th century
on the vast space of the "Alpine arc". The specificity of
the postmodern scenario of the North Caucasus develop-
ment was manifested in the fact that the leading factor in
the alienation of resources and the destruction of traditions
was not private capital, but errors in public administration
that led to a shift in the native ethnic areas, including due to
the eviction of mountain ethnic groups, which led to more
than a quarter-century gap in the traditions of staying in the
enclosing landscape.

The sequence of destruction of the cultural landscapes
of the mountains is closely related to the features of their
inherited structure: the distant and high-altitude villages
and their adjacent landscape-economic area, the most vul-
nerable part of which is the mountainous terraces, become
unused. The degradation of the cultural landscape entails
the loss of the whole set of eco-service functions — en-
vironment-stabilizing, life-supporting, intangible, which
contradicts both immediate aims and the long-term pros-
pects for the region’s socio-economic development of the
region. At the same time, in a number of regions of the
North Caucasus, and especially in the mountainous part of
the Chechen Republic, there is a "return" movement (ap-
proved, and partly initiated by the authorities) to traditional
high-mountain habitats ("historical roots"), during which
the efforts of private business and volunteers restore sacred
centers (designed to serve as new points of growth) and
there are the first signs of the re-development of the terri-
tory (small farms, seasonal shelters and roads) — a process
that can be called "nativization".

Keywords: cultural landscapes of mountains, Chechen
Republic, landscape-peasant areal, mountain terraces, GIS
modeling, landscape management.
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XPOHHNRA

CHRONICLE

Mepa sicusnu ne 6 ee OnumenvHocmu,
A 6 mom, kak ee ucnonb308au.
M. Monumenn

ONEry 3HAYPOBUYY 'ABAPAEBY -
60 JIET

25 nrons 2019 r. ucnonaunocs 60 1eT yueHOMY, TOKTOPY TEXHUYE-
CKHUX Hayk, rpogeccopy Ceepo-KaBka3zckoro ropHo-meTautypruye-
CKOTO MHCTUTYTa (FOCYIapCTBEHHOIO TEXHOJIOTHYECKOTO YHUBEPCHU-
teta) Onery 3naypoBuuy ['abapaesy.

HO6unsp poouncs B cene 3Haypu, IOxnast Ocerusi, B cembe Clty-
xamux. B 1976 rogy okoHunn 3HaypcKyr0 OCETHHCKYIO IIKOJTY U II0-
ctynui B CeBepo-KaBka3ckuil TOpHO-METaNTyprudeCcKHid HHCTUTYT
Ha CIENUAIBHOCTD « TEXHOIOIHS M KOMIUIEKCHAs MEXaHHU3alHs MO/~
3eMHOH pa3pabOTKH MECTOPOXKACHUH MTOJIE3HBIX HCKOIIAeMBbIX), KOTO-
peIi B 1981 OKOHUYMII ¢ KPACHBIM JTUILIOMOM.

C 1981 mo 1982 rox O. 3. I'abapaeB paboTan ropHopaboyuM Ha
pynHuke «KoMmcomonbckuii» HopHuiabCkoro ropHo-MeTaury pruaecko-
ro KOMOMHaTa.

B 1984 rony oxonumn ounyto acnupantypy CKI'MU n Havan
paboraTh B OTpaciieBOW Hay4YHO-HCCIIEAOBATENILCKON Jaboparopun
MIIM CCCP.

B 1987 rony 6511 n36pan accucreHToM Kadenpsl « TexHonorus pazpadotku mectopoxaenuiny CKI'MU, a nozxe
crapum nperionasarenieM (1990), momentom (1994) u mpodeccopom (2000).

B 2001 roxy I'abapaes O. 3. Bo3maBui kadenpy « TexHomorus pa3paboTKu MECTOPOKICHHUI».

B 2005 roxy ©b11 u30paH gekaHOM TOpHO-Treosnoruueckoro ¢axynsrera, B 2007 romy Ha3HayeH Ha JOJDKHOCTH
npopekropa CKI'MU, a ¢ 2017 rona — Ha ZOMKHOCTD 3aBenyrouero kadenpoit «l'opaoe nemnoy.

VYuenas creneHs KanauaaTa Texunueckux Hayk O. 3. 'aGapaeBy npucyxnaeHa B 1993 r. CteneHb JOKTOpa TEXHH-
YecKuX Hayk npucyxaeHa B 2000 roxy.

B 1985-1987 roxel 3a Hay4yHO-HCCIIEAOBATEILCKUE PAOOTHI, CBSI3aHHBIC C MOBBILIEHHEM 3()()EKTUBHOCTH OTpa-
OOTKM MaJIOMOLIHBIX KPYTONAAAIOLINX MECTOPOXKACHHUH, OH ObLI ynoctoeH [Ipemrn MunnucTepcTBa IBETHON MeTal-
amyprun CCCP.

B 2002-2003 rr. mocie cxoxna siennuka Konka I'abapaes O. 3. Benn HayduHOE PYKOBOICTBO clIacaTeIbHBIMU padboTa-
mu B Kapmanonckom ymense. [lox ero pykoBoncTBoM BIiepBbI€ B MUPOBOH IIPAKTHUKE ObUIA OCYIIECTBIECHA TPOXOIKA
TOpHOM BBIPAOOTKH B JBIKYIIEHCS JIbAO-TIOPOAHOM Macce.

Ero Hay4HO-OpraHM3alMOHHBIA U NPENONABaTeIbCKUI ONBIT ObLT BOCTpeOOBaH U B OpaTcKoil pecryOinke — B
2008 roxy oH y4acTBOBaI B cocTaBe padoueil rpynisl PocobpasoBanus B opraHu3aluy IOMOIIHA 00pa30oBaTeIbHBIM
yupexxaenusim Pecnyonuku FOxuas Ocerust.

B teuenue psna ner O. 3. ['abapaeB siBnsgercs s3xcnepToM PocoOpHanzopa, GeaepanbHbIM 3KCIEPTOM HAY4HO-
TexHHUYecKoil cdeprl u wieHoM PenepansHoro YMO no HampasieHuto «lIpuknannas reonorusi, ropHoe [eio, He-
(TerazoBoe €10 U reofe3us», YWICHOM 3KCIEPTHOrO COBETa MO MpobiaeMaM pa3paboTKU MECTOPOXKACHUH TBEPIBIX
noJe3HbIx uckomnaeMbix BAK MununcTepcTa Hayku U Bbiciero oopaszosanusi Poccuiickoit @eneparym.
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Oner 3HaypoBUY B CBOW CTYACHYECKHE TOABI OBLI
aKTUBHBIM YYaCTHHUKOM CTPOMOTPSOBCKOTO JIBHKE-
Hus. OH U CETOHS OIMH U3 WHUIIMATOPOB BO3POXKICHUS
cTpoHoTpsAIOBCKOTO BIKeHHS B Pecmyonuke CeBepHast
Ocetusa-AnaHusl.

Hayunas w mpenonaBarenbckas AeATENbHOCTh [ a-
OapaeBa O. 3. oTMEUYeHA MOYETHHIMH 3BaHUSAMH H Ha-
rpafgamu: «3aciyXCHHBIN JIeATeNbh Hayku PecmyOmuku
Cesepnas Ocerus-Ananus», (2002 1.); «3aciy>KeHHBIH
pabotHuk BbIcmiel miKonbl Poccwuiickoit deneparum»
(2011 r); «3acmyxeHHBIH AesATeNns Hayku PecrmyOnuku
HOxnas Ocetust», (2011 1), «ITouéTHbIif paOOTHUK BBIC-
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mero mpodeccnoHampHOrO oOpa3oBaHusi Poccuiickoit
®enepanun» (2003 1.); opaer dpyx0st (2011 1.); Menans
«B o3namenoBanue 20-netus Pecnyonuku FOxnas Oce-
thas», (2013 ).

Hamemy xossere, yueHoMy, BIIOOJIEHHOMY B POAHOM
BY3, 100pOMY U 3MOLIMOHAIBHOMY YEJIOBEKY MBI XKeJaeM
HOBBIX TBOPYECKHX CBEPIICHUH, KPEMKOIO 370POBBS U
JONTHUX JIET KU3HH!

Peokonnezusa sxcypnana
«Ycmoiutuugoe pazeumue zopnvix meppumopuii
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HHDOOPMALIHUA JIVIA ABTOPOB

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

INTYBOKOYBAKAEMBIE KOJIJIET'A!
B cootBerctBun ¢ 3akmogenuemM [Ipesnamyma BAK Muno6paayku PO ot 26.03.2019 1. craThu i MyOIHMKAINK B JKypHAJeE
«YcTOMUMBOE Pa3BUTHE TOPHBIX TEPPUTOPUID IPUHUMAIOTCS 10 CIICIYIOIMM OTPACIISIM M IPYIIIaM Hayk:

05.05.06 — I'opHble MamMHBI (TEXHUYECKHE HAYKH);

25.00.13 — OOorarieHne MoJIe3HbIX HCKOMIAEMBIX (TEXHHYECKUE HAYKH);
25.00.20 — I'eomexaHuKa, pa3pylicHHEe TOPHBIX MOPOJ, PYIHUYHAS adpOra30IuHaMHKa M TOpHas Terodu3nka (TEXHUUCCKUE

HayKHn);

25.00.22 — TI'eorexHONMOTHSA (MIOA3EMHAsSI, OTKPBITAs U CTPOHUTENbHAS) (TEXHUUECKUE HAYKN);

25.00.23 — ®msugeckas reorpadus u Ouoreorpadus, reorpadus MOYB U TeOXUMUS JTaHAMA(TOB (reorpadrdecKie HayKn);
25.00.24 — DxoHOMMUECKAsI, CONMAIIbHAS, TONTHYECKAsl U peKpealrionHas reorpadus (reorpaduieckue HayKH).

[Tomumo 3TOTO, B paMKaxX MeXIyHapoIHOW 0a3bl HUTHUPOBaHUS Scopus Temaruka JKypHana OpHEeHTHpOBaHA Ha CIELYIOLINE

OTpacyM | TPYIIIbI HayK:
1. Texuuueckue Hayku (Enginering);

2. Hayxu o 3emste u tutanerapusle Hayku (Earth and Planetary Sciences);

3. Hayxka 00 okpy»xkaromeii cpene (Environmental Science).

B xypHane «YcToilunBoe pa3BUTHE TOPHBIX TEPPUTOPUID MEIATAIOTCS:
- CTaTbH C U3JI0)KCHUEM HOBBIX HayYHBIX PE3yNBTAaTOB, 00beMOM He Oosee 10 MaMHONMMCHBIX CTPAHMII, BKITIOYast HILTFOCTPauy

¥ TaOJIHUIBL,

- KpaTKue COOOIIEeHHs, coiep Kalie HH(POPMAIHIO O BXKHBIX PE3YJIbTaTaX HpeBapUTENbHBIX UCCIIEN0BaHMH, 00beMoM 3—5
CTpaHHII (3TH MaTepHalIbl BIIOCIEACTBUH MOTYT UCIIOIB30BaThCS B TEKCTE MOJIHOM CTAaThN);
- 0030pBI EYaTHBIX PadOT M0 aKTyaJILHBIM Mpo0JieMaM YCTOWYMBOIO pa3BUTHS TOPHBIX TeppUTOpuii, 00beMoM 2025 cTpanur

10 3aKa3y pelaKIiH.

K Ol'ly6J'lI/IKOBaHI/IIO TaKXC IIPUHUMAIOTCS TUIATHBIC PCKIIAMHBIC COO6H.I€HI/I${ 0 HOBBIX Marcpuaiax, TEXHOJIOIudax, HpI/I60an u

armnaparype, COOTBETCTBYIOIINE TEMATHUKE KypHaJIa.

Bce paboThl ZOKHBI COOTBETCTBOBATh TEMATHKE JKypHama. [IpenocraBieHHbIE PYKOIMCH POXOST 3Tallbl IPEABAPUTEILHOTO
1 UTOTOBOTO PELICH3UPOBAHUS, U B CIIydae HEOOXOAMMOCTH, HAIPABIISIOTCS aBTOpaM Ha HCIIPaBICHUE M 10paboTKy. Pykonmcu B
XKypHaJe ITyOIuKyIoTCs Ha PyCCKOM JIHOO aHITIMHCKOM S3bIKax, aHHOTAIMU Ha PYCCKOM M aHIIMHCKOM SI3BIKaX.

Kypran myOnmiKyeT HCKIIOYUTEIbHO OPUTHHANBHBIE CTaThi. ABTOpP HECeT IOJHYI0 OTBETCTBEHHOCTD 32 COOJIOCHHE 3TOTO
TpedoBaHus. Pykonucy, He MPUHSATHIE K OMyOIMKOBaHUIO, aBTOpaM He BO3BpamaioTcs. Peraknus Takke He BO3BpaIaeT IIpUChlIa-

€MbIC MaTCpraJibl.

Penaknusi ocrapiisieT 3a c000il MPaBo NMPOM3BOAUTL COKPAIlCHHE H PEIAKTOPCKYI0 MPaBKy TekcTa crartbu. Mcnpas-
JICHHS] B TeKCTe M WLTIOCTPAIMAX ABTOPbI MOI'YT BHOCUTB TOJIBKO HA CTaJiMM NMOATOTOBKH CTaTbu K Habopy. Koppekrypa

aBTOpaM JIJ1s1 IPOCMOTPA HE BbICBLJIACTCSI.

HecobOnronenune npasmin ohopMIIeHUS PyKOIIHCH PUBENET K OTKIOHEHUIO CTaThU.

ITybOnukarus GecriaTHa sl aBTOPOB CTaTel, HAMMCAHHBIX 10 3aKa3y peAaKIluy, U IS aCITUPaHTOB.

3a cBeZIeHUsI B PEKIIaMHBIX MaTeprallax peAakiys OTBETCTBEHHOCTH HE HECET.

[lepeneuaTka moITycKaeTcs TOIBKO C pa3pelIeHHs PEAaKINH U ¢ 00s3aTeNbHON CCHUIKOM Ha JKypHAN « YCTOHYMBOE Pa3BHUTHE

TOPHBIX TEPPUTOPHID».

HNHcTpyKuIus 11 aBTOPOB

B penaxiiro HeoOX0IUMO MPEAOCTaBUTD CIEIYIOIINE MaTe-
pHabL:

- cTaThs (CTPYKTYpY U IpaBuiia 0hOPMIICHUS] CMOTPH HIXKE);
MPECTABISIETCS KaK B OyMayKHOM (2 3K3.), TaK U B AIEKTPOHHOM
BHJe. BTOpO sK3eMIuIsAp 0053aTeIbHO MOAMUCHIBACTCS aBTOpa-
MU;

- Ha OTZACJIFHOM JIUCTE: CBEICHHS 00 aBTOpax, COAEpIKaIINe
(haMunHIo, MM, OTYECTBO, YUCHYIO CTETICHb, 3BaHNE, HA3BaHUE
OpraHU3allNH, CIYK€OHBIM ¥ JOMAIIHUH ajgpec U TeraedOoHbI,
e-mail (eciu ecTh) M yKa3aHHE, C KEM M3 aBTOPOB MPEATIOYTH-
TeJIbHEE BECTH MEPENNUCKY;

- HalpaBJIeHHE OT OpPTaHM3alWH, €CIH IPEIOCTaBISIEMbIE
MarepHalibl SIBJISAIOTCS PE3YJIbTaToM padOThI, BHINOIHEHHOH B
9TOM OpraHu3ally; B HAIIPABJICHUHU CJIENyeT yKa3aTh Ha3BaHUE
PYOpHUKH KypHaa;
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- DKCIIEPTHOE 3aKJIIOUEHNE WM APYTrod JOKYMEHT, pa3pela-
IOIIMH OITyOJIMKOBAaHKE B OTKPBITOH I1€4aTH, yTBEPIKACHHBIE PY-
KOBOJIUTEJIEM OpraHU3ally M 3aBepeHHbIE TepOOBOH NEeYaThio
(pezcTaBIsIOT TONBKO aBTOPHI U3 Poccun);

- KOMIIaKT-IUCK, CONepIKaIlii 00s13aTeNIbHBINA TIaKeT dJIeK-
TPOHHBIX (haitsIoB (MOAPOOHBIE NHCTPYKIMK MPUBEACHBI HUXKE);

- PEeKOMEHJALMK JUIs NEPEBOJYMKA, BKIIIOUAIOLINE Hayd-
HBIE TEPMUHBI, KJIIOUEBBIE CII0BA, COKPALICHHs, (DaMIWINK U T.
1. (€cnM TIpeAmnonaraeTcs W3IaHue TIEPEBOTHOTO BapHaHTa 3a
pyoOexom).

IIpaBuia odpopMmieHHs CTATHH

Ha mepBoit cTpanutie 1omkHBI OBITH YKazaHbl: Y/IK:; Ha3Ba-
HHE CTaThbH Ha PyCCKOM SI3bIKe (IIPOIMCHBIMU OyKBaMu, O3 Ka-
BBIUEK, IEPEHOCHI HE IOITYCKAIOTCS, TOUKA B KOHLIE HE CTaBUTCH,
TIOTYEPKUBAHKE HE UCIIONIB3YETCsT), KeNIb 14 MOITy>KUPHBIHA, BbI-
paBHHMBaHHUE MO LEHTPY; MHULKAIBI ¥ ()aMUIIMH aBTOPOB (KETIb

415



YCTOVIHBOE PASBUTUE MOPHBLIX TEPPUATOPUN

12 momy>kKHpHBII KypCHB, BBIpaBHUBAHHE IO IIPABOMY Kparo),
Ha3BaHHE YUPEKICHHUS, TOPOJ, CTPaHa IPEACTABIISIONINX PyKO-
TIHCH JUIS OITyOJIMKOBAHMSI.

Texcr crarbu Habupaercs mpudrom Times New Roman pas-
MepoM 14 nT yepe3 OXMHAPHBIM MHTEPBaJI, BBIPAaBHUBAHHE I10
¢opmary. [lonzaronoBok — MIpUQT KypCHBHBIN, BHIPAaBHUBAHUE
10 JIeBOMY Kpato. [Ipu HarmicaHuu cTaTbu UCTIONB3YHOTCS 00I11e-
NPUHSTBIE TEPMUHBI, CAWHUIBI W3MEPEHHS U YCIOBHBIE 000-
3Ha4YeHMs1, eMHOOOPa3HBIE 0 Beel crarke. PacimgpoBka Beex
UCIIONIb3yeMBIX aBTOpaMH 0003HAYEHHI 1aeTcsl TIPH EPBOM YIIO-
TpeOIeHNH B TEeKCTe. ByKBBI JIATHHCKOTO an(aBUTa HAOUPAIOTCS
Kypcugom, OYKBBI TPEUECKOTO ali(paBUTa — MPSIMBIM IIPHPTOM.
Maremarmdeckue cuMmBoib! lim, g, In, arg, const, sin, cos, min,
max M T.IL. HaOuparoTcs MpsMbIM mprugpToM. CHMBOI HE JOJDKEH
CIIMBAaThCSl C HAJCMMBOJIBHBIM JJIEMEHTOM B XMMHYECKHX dJle-
menTax (H,0) u emummuax usmepenuit (MB1/cm®) — mpsambiv
(0ObruHBIM) HIpUQTOM. He cremyer cMemmBarh OANHAKOBBIE 10
HaNMCaHHIO OyKBBI JIATHHCKOTO, TPEYECKOTO U PYCCKOTO ali(haBy-
TOB, HCTIOJTb30BaTh COOCTBEHHBIE MaKpOChL. bykBoI /1 J, VU U, €
ul,hun,gug Vu U, O (Oyksa) u 0 (Hysb) ZOTDKHBI Pa3THIATHCS
TI0 HAYEPTaHUIO.

Mexay nugpoBbIM 3HaYEHNEM BEJIWYMHBI U €€ Pa3sMEpHO-
CTBIO CJIE/lyeT CTaBUTh 3HAK Hepa3phIBHOTrO mpoberna. [lepeno-
CBI B CJIOBax JIM00 HE YMOTPEOISTh, JINOO ITOIh30BaTHCS KOMaH-
JIOHM «paccTaHOBKa IEpeHOCoBy». He ncrons30Bars B TEKCTE LIS
(opmarrpoBanus 3HaKH 1pobena. Pasmiyars neuc «-», 3HaK
MHHYC «—» H TUPE « — ».

®DopMyIIbl CO3AI0TCS C TIOMOIIBI0 BCTPOEHHOTO PeakTopa
¢dopmyn Microsoft Equation ¢ Hymepanueir B KpymibIX CKOO-
Kax — (2), BBIPaBHUBAIOTCS MO MpPaBOMY Kparo, pacuimppos-
Ka Bcex oOo3HaueHwid (OykB) B popMymnax maercs B MOPSIKE
ynomuHaHus B opmyne. @opMyInbl JOMMKHBI ObITH aKKYPaTHO
HaOpaHBl Ha KoMmmbioTepe. Bo m3bexaHme HeqopasyMeHHH H
omrOOK pelakIst peKOMEH/IyeT aBTOpaM HCIONb30BaTh B (hOp-
MyJnax OyKBBI JIJATHHCKOTO, TPEYECKOT0 M JAPYTHX (HE PYCCKHUX)
andaBuToB; mpu HabOpe GOpMyIT HEOOXOIMMO COONIOCTH pa3-
Mepbl 10 yMomyaHuio. CrielyeT y4uTbhIBaTh, YTO MPH BEPCTKE
(OpMyJIBI TOIDKHBI TOMEIIATHCS Ha ITOJIOBHHE CTPAHULIBI (8 ¢M).
Bombimme ¢opmynbl HeoOxoauMo OyneT pa30uBaTh Ha OTIEIb-
Hble ()parMeHThl. PparMeHTs POPMYIT IO BOSMOKHOCTH JIOJDK-
HBI OBITh HE3aBUCHMBI (IIPU UCIIOIB30BaHUU (HOPMYIIBHOTO pe-
JTaKTOopa Kakaas CTpOoKa — OTJAeNbHbIN 00bexT). Hymeparuo u
MO BO3MOYKHOCTH 3HaKH NPENUHAHUS CIIEAYET CTaBUTh OTJCIb-
HO OT (popMya1 0OBIYHBIM TeKkcToM. HymepoBath crnemyer TonbKo
T€ (hOPMYIIBI, HA KOTOPBIE €CTh CCHUIKU B TEKCTE.

Tabmumpl, pucyHKH, ¢oTorpaduil pa3MEINAOTCs BHYTPH
TEKCTa M MMEIOT CKBO3HYIO HyMEpaLHIO 110 CTaThe (HE 1o pas-
nenam!) M coOCTBeHHbIE 3aroloBKH. Ha3BaHWS BCeX PHCYHKOB,
¢otorpaduii 1 TabIUI TPUBOIATCS HA PyCCKOM s3bIKe 11 Kermem,
KypcuBoM. Hymeparms 0003HaueHHi Ha pUCYHKaX JAaeTcs MO I10-
PSIIKY HOMEPOB IO YaCOBOH CTpEJIKE WM CBEPXY BHH3. PUCYHKH
HEOOXOIMMO BBITIONHSATH B KOMITBIOTEPHOM BHJIE, JKENATeIbHO B
nporpamme Word 97, Corel Draw (o 13 Bepcum) mo ciemyro-
MM TIpaBHJIaM: IIHUPHHA PUCYHKA He Goliee § ¢M; TONIIMHA JIU-
HHMH: OCHOBHBIX — 1 1T, BcmomoraTenbHbiX — 0,5 nt; s 0003Ha-
YEeHUH B TI0JIe PUCYHKA UCTIONB30BaTh MpU@T Times New Roman
pa3mepom — 9 nT. PucyHKE ¢ OONBIINM KOJHYECTBOM JeTajiei
(cmoxHBIE cXeMBI, Tpa(uKh) pa3MemamTcs Ha BCIO IMTHPHHY
crpaHuns (16,5 cM). BekTopHBIE pECYHKH 3alHCHIBAIOTCS B OT-
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JenbHbIe (Daiinbel 1OKyMeHTOB. DOTOCHUMKH TOJDKHBI OBITh KOH-
TPacTHBIMH M BBINOJIHEHHBIMU Ha MaToBol Oymare. OTcKaHHUpO-
BaHHbIE (oTorpaduu 3anuceiBaroTcs B Qaiinsl B popmare TIFF,
JPEG. CkanupoBath n300pakeHUE clieayet ¢ paspemieaueM 300
dpi 1 KOHTpacTHBIX YepHO-0enbiX pucyHkoB U 600 dpi — s
TIOJTyTOHOBBIX. L|BETHBIE WILTFOCTPAIMY JIOITYCKAIOTCS 1O COTVIa-
COBAHUIO C pellaKIUEil.

O003Ha4YeHs, TePMUHBI, WUTIOCTPATUBHBIA MaTrepual, CITH-
COK JIUTePaTyphl JOJDKHBI COOTBETCTBOBATH AericTByronmM [ OCT.

Bubmiorpadirdeckrie CChUTKA B CITFICKE JIUTEPaTypPhl HyMepy-
FOTCSI B TOH ITOCIIEIOBATEIFHOCTH, B KAKOH YIIOMHHAIOTCS B TEKCTE.
Onucanue mureparypHbix HcTouHUKOB 1o TOCT 7.0.5-2008.

IIpunaoxenns k crarbe

1. AHHoTamms (Ha OTHENBHOH crpanHune — He Oomee 100
cioB). B Hell He pekoMeHmyercsi MCHONb30BaTh (HOPMYIBI H
CCBUIKM Ha JuTeparypy. Ecim pykomuchk mopaercs Ha pycckoM
A3BIKE, TO aHHOTAIIMS IOJDKHA OBITh ITPOIyOIMpOBaHa Ha aHIINIA-
CKOM C yKa3aHHEeM Ha3BaHUS CTaThy, (PaMHIINIA 1 HHUIHAJIOB aB-
TOPOB Ha ATHUX sI3bIKaX. ECIM pyKONHCh Mof1aeTcsl Ha aHIIIUHCKOM
A3bIKE, HEOOXOAMMO MPHBECTH TAKXKE AHHOTALMIO HAa PYCCKOM.
Amnnoranus edaraercs mpudtom Times New Roman (12 keris)
B OZTHOM (paiiiie B CreayroIIeM TOpsIKe: Ha3BaHHE CTAThH, aBTO-
PBl, HANMEHOBAHHE OpPTaHM3aIMH, TEKCT aHHOTALlMN HA PyCCKOM
SI3BIKE; JaJiee, 4epe3 2 CTPOKH, B TOH JKe TIOCTIEI0BATENFHOCTH —
Ha aHIVIMHCKOM SI3bIKe. AHHOTAIMSI TakoKe MyONIMKyeTCs Ha caiTe
XKypHaIIa www.naukagor.ru. (Ha pycCKOM M aHIJIMHCKOM SI3bIKaXx).

2. CBeneHus 00 aBTOpax Ha PyCCKOM M aHIJIMHCKOM SI3bIKaX
neyaraercs mpudTom Times New Roman (10 xers) 1 107KHO
coJleprKarh CIEAYIONYI0 MH(OPMAIMIO: JODKHOCTh, HAy4HOE
3BaHUe, YUeHas CTeleHb, Harpajpl U HayuHbIC MMPEMHH, KPYT
Hay4HBIX HHTEPECOB, KOJIIMYECTBO MyOIMKALUiA, MECTO pabOTBhI,
e-mail, Homep TesnedoHna.

3. ®otorpadun aBTopoB s pestome B ¢popmare TIFF wmmm
JPEG (300 dpi).

4. Pedepar crarsu (ot 300 cno). [TapameTps! ctpanmiimt: Gop-
Mar A4 (210x297 MM); MEKCTPOIHBI MHTEPBAJI TOIYTOPHBI;
mpudt Times New Roman (12 xemb) B omHOM (aiine B cremy-
IOIIEM TOpsIIKE: HAMMEHOBAHNE CTAThU, aBTOPBI, HANMEHOBAHUE
OpraHu3anyy, pedepar Ha pycCKOM SI3bIKe; faliee, 4epes 2 CTPOKH,
B TOH 7K€ MOCIIE0BATENHHOCTH — Ha aHIJIMHCKOM SI3bIKE.

5. DnekTpoHHas BEpCHsl CTAaTbU TPEACTABISETCS B Pelak-
muto Ha CD-R-mucke unm mo »MeKTpOHHOW mouTe. 3armuch
(haiisoB BBHIMOHSIETCS B TEKCTOBOM pemaktope Microsoft Word
(pacupenust .doc wnu .rtf), s Habopa HopMyIl IPUMEHSITH
penaxrop Equation 3.0.

JIOIKHBI IPUCYTCTBOBATH CEyIOmue (aiibr:

- OCHOBHOM, COZIEp KAIINHA TEKCT CTaThy, BKIIOYas GopMy-
JbI, TaONWIBI, PUCYHKH, TOAPHCYHOUYHBIEC IOIINCH, CIHCOK
JMTEpaTypbl, aHHOTALMS U KIIFOUYEBBIE CII0BA HA PYCCKOM U aH-
IJINICKOM SI3BIKAX;

- COZIEpYKalIHi TOBKO MILTFOCTPALIMH, KOTOPBIE JIOJDKHBI OBITH
HMMEHOBAHBI TaKMM 00pa3oM, YTOObI ObLIO MOHSTHO, K KaKoH cTa-
ThE€ OHM MPUHAISKAT U KAKMM 110 HOMEPY PUCYHKOM CTaTbH OHH
sBISTFOTCsL. Kk piid (haiiin TOIDKeH ComepykaTh OUH PHCYHOK.

DnekTpoHHas U OyMa)kKHAsi BEPCHUM CTaTbU IOJDKHBI OBITH
a0COJIFOTHO WAEHTUYHEL.

Ecnum aBTOpBI HE MOTYT ITOJTHOCTBIO HIIM YACTHYHO YHAOBIIET-
BOPHUTH TPeOOBaHMS 10 O(POPMIICHHIO PYKOIIMICH Ha IHCKE, M
HE0OXOIMMO TPOKOHCYIBTUPOBATHCS B PENAKIINH.
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Azlpec perakumu:

SUSTAINABLE DEVELOPMENT OF MOUNTAIN TERRITORIES

Poccusi, PCO-Ananms, 362021, BnagukaBkas, yin. Hukonaesa, 44. CeBepo-KaBka3ckuii TopHO-METALTYpIHIECKU HHCTUTYT

(rocynmapcTBEeHHBIH TEXHOJIOTUYECKUIT YHUBEPCHUTET).

Penakuyst xypHaiia « YCTOWYMBOE pa3BUTHE TOPHBIX TEPPUTOPHIN.
Ten.: 8(8672) 40-73-60; 8(8672) 40-72-28 (cmyx.), +7(918)707-39-25 (M06.). E-mail: editor@naukagor.ru.

DEAR COLLEAGUES!
In accordance with the conclusion of the Presidium of the HAC of the Ministry of Education and Science of the Russian
Federation from 26.03.2019 the articles for publication in the journal «Sustainable Development of the Mountain Territories» are

accepted in the following branches and groups of sciences:
05.05.06 — Mining machines (Technical Sciences);
25.00.13 — Mineral processing (Technical Sciences);

25.00.20 — Geo-mechanics, destruction of rocks, miner aero-gas-dynamics and mining thermal physics (Engineering science);

25.00.22 — Geo-technology (underground, open and construction) (Technical Sciences);

25.00.23 — Physical geography and biogeography, soil geography and landscape geo-chemistry (Geographical Sciences);

25.00.24 — Economic, social, political and recreational geography (Geographical Sciences).

According to the gradation of Sciences accepted in international citation systems Scopus and Web of Science articles for
publication in the journal «Sustainable Development of the Mountain Territories» are accepted by the following branches and

groups of Sciences:
1. Engineering;
2. Earth and Planetary Sciences;
3. Environmental Science.

The journal «Sustainable Development of the Mountain Territories» publishes:
— articles interpreting the new scientific- research results of volume not more than 10 type written pages including illustrations

and tables;

—brief messages containing information on the important results of the preliminary research of volume 3-5 pages (these materials

can be used in the full article text);

—reviews of the typewritten articles on the actual problems of the sustainable development of the mountain territories, volume
20-25 pages by the editor’s order, also the paid advertisements concerning new materials, devices and equipment in terms of the

journal theme are accepted to the publication.
All papers must correspond to the journal theme.

The presented manuscripts pass the preliminary and total reading stages and if necessary are sent back to the authors for the

correction and finishing.

The manuscripts are published in Russian and in English, the abstracts in Russian and in English as well.

The journal publishes only the original articles. The author is fully responsible for the requirement.

The manuscripts are not returned to the authors in case of being rejected in publication. The editor has a right to make reductions
and corrections of the article text. All corrections in the text and Fig.s can be done by the authors only at the stage of the typesetting

preparations. The correction isn’t sent to the authors for revision.

The infringement of the manuscript lay-out rules will lead to the publication delay or the article rejection.
The publication is free of charge for the authors, the fees aren’t paid.
The authors (or the author) of each article having been published in the regular number of the journal have the right to get the

authors’ copies or their articles from the editorship.

The editorship isn’t responsible for the advertisement information.
Reprinting is allowed only with the editorship permission with the obligatory references to the journal «Sustainable Development

of the Mountain Territoriesy.
INSTRUCTIONS FOR THE AUTHORS

The following materials should be presented to the editorial
office:

- an article, both in paper (2 copies) and in the elec-
tronic version. The second copy must be signed by the
authors;

- a separate sheet with the information: about the authors
(surname, name, patronymic name, scientific degree, rank,
name of the organization, office and home address and tele-
phone number, E-mail (if exists) and the reference to the author
to contact with;

- a confirmation from the organization in case the presented
materials are the result of the work carried out in that organiza-
tion; the journal heading should be pointed out in the confirma-
tion;
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- an expert conclusion or any other document allowing the
publication in the open press confirmed by the organization
head and proved with the stamped seal; the expert conclusion is
presented only by the authors from Russia;

- CD or a diskette with the files containing an obligatory set
of the electronic files;

- recommendations for the translation including scientific
terms, keywords, cuttings, surnames, etc. (if the translated ver-
sion is supposed to be published abroad).

THE ARTICLE LAY-OUT RULES

The following information should be pointed out on the first
page: the article heading in Russian (in capital letters, without
quotation marks, without division of a word, without a full stop
at the end, underlining isn’t used), point 14 semi bold, centre
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aligning; the authors surnames (point 12 semi bold type, the
right-edge aligning), the organization name, town, country, a
person responsible for the manuscript publication.

The article text is typed in Times New Roman (14 pt) through
an ordinary interval aligning along the format. A subtitle is typed
in italics, aligning along the left edge. The common terms, mea-
surement units and conventional symbols similar for the whole
article are used. The decoding of all symbols is given for the first
text use. The Latin alphabet letters are typed in the italics while
the Greek and Latin letters in the straight type. The mathemati-
cal symbols lim, Ig, In, arg, const, sin, cos, min, max, etc. are
typed in the straight type. The symbol shouldn’t coincide with
the over symbol element in the chemical elements (H,O) and
measurement units (MBt/cml) and must be of the straight (ordi-
nary) type. You shouldn’t mix similar written letters of the Latin,
Greek and Russian alphabets and should use the proper macros.
The letters L and J, e and I, h and n, q and g, V and U, O (letter)
and 0 (zero) must differ in inscribing.

There must be a sign of the continuous gap between a value
Fig. meaning and its dimension. The hyphens are not used oth-
erwise the command «hyphens arrangementy, the gap signs also
mustn’t be used in the text for the lay-out and a hyphen «-», a
minus sign «—», and a dash « —» should be differentiated.

The formulas are designed with the help of the built-in for-
mulas processor (Microsoft Equation), the enumeration being
done in the round brackets (2), aligned along the right edge;
the decoding of all signs (letters) in the formulas is given in the
order of the formula reference. The formulas should be typed
on computer. To avoid the errors and misunderstandings, the
editorial staff recommends the authors to use the Latin, Greek
and other (not Russian) alphabet letters in the formulas and to
keep to the omission sizes while the formulas printing. One
should account that during the page-making the formulas must
be placed on the half of the page (8 sm), the big formulas being
split into the separate fragments. If possible, the fragments must
be independent; each line is a separate object. The enumeration
and stops should be put into an ordinary text separately from the
formulas. Only the formulas having the text references should
be numerated.

The tables, pictures and photos are placed inside the text and
must have a through numeration along the text (not by the
sections!) and their own headings. The titles of all tables, pic-
tures and photos are presented in Russian (11 point, italics).
The numeration of the picture symbols is given in clockwise
order or from up to down. The pictures should be done in
the computer form, preferably in Word 97 program using the
following rules: a picture width — not more than § sm, a line
thickness: the main — 1 pt, auxiliary — 0,5 pt; for the symbols
in the picture area — «Times New Romany type of 9 pt must
be used.

The pictures with the great amount of details (complex
schemes, graphs) are placed on the whole page width (16,5 sm).
The vector pictures are written into the separate documentary
files. The photo pictures must be contrast and performed on the
mat paper. The scanned photos are written into the files of TIFF,
JPEG format. To scan the image one should use the resolution
of 300 dpi for the contrast black-white pictures and 600 dpi for
semitone ones. The colour illustrations are admitted on the edi-
torial is agreement.

All symbols, terms and illustrations should correspond to the
operative standards.
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The literature sources should be numerated in the order of
the text reference (not in the alphabetic order). The literature
sources list is given as a total list at the end of the article. The
list is composed according to the references consequence in the
text. References should be designed according to GOST 7. 1-84.
All references to the literature sources are applied in the square
brackets [3].

SUPPLEMENTS TO THE ARTICLE

1. Abstract (on a separate page — not more than 100 words),
without formulas and literature references. In case a manuscript
is presented in Russian, the abstract should be repeated in Eng-
lish with the article heading, surnames and names in this lan-
guage. In case a manuscript is presented in English, the Russian
variant must be supplied. The abstracts are typed in Times New
Roman (12 point) in one file in the following order: the article
heading, the authors, the name of the organization, the abstract
text in Russian with the further information in 2 lines in the same
sequence in English. The abstracts are also published in the jour-
nal site www. naukagor.ru (in Russian and in English).

2. Resume in Russian and English is typed in Times New
Roman (10 point) and must contain the following infor-
mation: a place of work, a post, a scientific rank, degree,
awards and scientific grants, professional experience, the
main sphere of the scientific interests, the number of the
publications for each author.

3. The authors’ photographs for the resume should be done
in TIFF or JPEG format.

4. The essay text (one page) for the publication in the es-
say journals. The page parameters: A4 (210x297 mm) format;
interline interval — one and a half; Times New Roman (12 point)
type in one file in the following order: the article heading, the
authors, the organization name, an essay in Russian, then in 2
lines in English.

5. The electronic version of the article.

To reduce the material preparation time for the publication
and to avoid errors during typing, the materials should be pre-
sented on the CD-R disks. The files are written in the word pro-
cessor Microsoft Word (doc or rtf), the formulas being printed
with Equation 3.0. The author’s name should be pointed out in
the file title. Several file copies are preferable.

The following files are to be present on the diskette:

— the main file containing the article text, formulas, tables,
pictures, under picture signatures, reference list, abstracts in
Russian and English;

— the file containing only the illustrations for to the exact
articles or pictures. Each file must have one picture.

The electronic and paper versions should be identical.

In case the authors fail to meet the requirements on the man-
uscript design on the disk, they should consult the editorials.

The editorial office address: 44 Nikolaev Str., Vladikavkaz,
North Ossetia-Alania, Russia, 362021, The North Caucasian In-
stitute of Mining and Metallurgy (The State Technological Uni-
versity), the Editorials of the journal «Sustainable Development
of Mountain Territories».

Phone: +7(8672) 40-73-60, +7(918)707-39-25 (mob.).

E-mail: editor@naukagor.ru.
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noANMCYMKa cpasy U3 THnorpaguu.

Hapewwo! Ecnun Bbl He NONYYHNM XypHan, W3faTenLCTBO
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Qnnarty aapecHon NOANWUCKY BHuMmaHue!
NDOK3IBBCTA ND PEKBHU3UTAM: B nnarexHom nopyveHun
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AOOPOI'ME PEKJIAMOOATEJIN!

pEﬂﬂI{uHH ¥MypHana npwrnawaeTr Bac PA3IMECTUTE pexknamy no
TEMaTHKe XypHana Ha ero cTpaHuuax (npepoctaesnenue yenyr e cepe
WH(OPMALNOHHBIX TEXHONOrWI U NporpammHoro obecneveHus, kynnsa-
npogaxa NpUPoOAHLIX MATEPWManNoE — KaMHA, WHOTO ChLIpLA, NPEeanoMe—
HWA 0 NAapTHEPCTEE B HAYYHOA-NpakTH4YECKON AEATENLHOCTH, B obnactn
METannypru4eckoro npoussoacTea u oboraweHns pya, aHoHe onybnn-
KOBaHHBIX MOHarpachui, WHOR NeYaTHon NpoayKLMK U np.).

He npuHumMaloTcA ANA pasMelleHnA peknaMibie MaTepuansl, coaep-
KaHue unn othopMNEHUE KOTOPBLIX HE COOTBETCTBYET MOPanbHbLIM U 3TH-
YECKMM HOpMam, NPOTUBOPEYNT AeRCTBYIOWEMY 3akoHoaaTenscTey PO
WK MOXET OTPULATENLHO CKA3aTLCA Ha peanuaauyuu xypHana «Ycron-
4YWBOE PA3BWTHUE NOPHBLIX TEPPUTOPWAY.

Pepakyua xypHana octaenser 3a coboi Nnpaeo He NPUHUMATE K pas-
MELLEHUID TE UMW WHBIE PEKNaMHBLIE MaTEpHan..

Ecnu peknamupyemsid TOBap MNKU ycnyra nognexut obazatensHoi
cepTunKauumn NN NMUEH3NPOBAHUIO, UNK ECNW AEATENLHOCTL pekna-
MOAATENA NOANEMWT NUUEH3WPOBEHWIO, B PEKNamHbie MaTepuanki
fonwed GbITe BKNIDYEH HOMED NULUEH3WM WAW CepTUUKaTa Ha pekna-
MWPYEMBLIA TOBEP WNW YCAYry WM HOMEP NWUUEH3WW HA AEATENLHOCT,
ocyujecTensemyio peknamopatenem. Pepakums xypHana «Ycroiuusoe
pasenTHe ropHbIX TEppUTOpWAn Bnpaee noTpeboeaTs NpegbABnEeHWA
cepTudMKaTa Mnu NUUEH3uK,

Tupax 500 3ka3. NepwoanyHocTe KypHana 4 paza & rof.

O6wem wypHana 100-120 4yepHo-6enwix nonoc, NONHoOWBETHaA oBnoxKa,
UEBTHBIE BKNEAKW.

Tepputopuna pacnpocTpadenwa Poccuna, CHI, cTpadw EBponel, Aznn.

PacueHkn Ha paamelyeHne peknamel (B pybnax, B .4. HOC 18%)

Mecto EEMCUHICHIH PeERTaMEBI CToHMOCTE
| 2=8 00 3-8 CTp. AVIOGKKH | LIBCTHAR ) 15 (K
d=g cTP, ORIOHKE (BCTHAS ) 140 (HHD
| Crpariia BIEYTPI Y PpHAT (HBETHAR) Ad 6 000
CTpasnia BHYTRH ®ypHama (Mepro-tenag ) Ad 5 00H)
| 1/2 Ad (mepro-Genas ) 2 500
L 14 Ad (vepro-Oenan ) 1 3iHl

Bce pEKknamofareny  nony4yanT GecnnaTHele 3K3emnn APkl WMypHana < Mx
PEKNEMOR.

nFII'I FEEI-MBI.I.[BHI'IH PEKN@Mbl B TREX W Gonee HOMER&SX NpeQOCTABNAETCA CKAOKa
e paamepe 10% oT cTOMMOCTH paKNaMEl.

Mo Bonpocam pasMelEeHWA PEKNAMBl HB CTPEHWUEX mypHana «YcToR4YmBEDe
PAIEWTHE rOPHLIX TEPPUTOPWAR 0BPAWATHCA B PEAAKLWKD XypHANE:

Ten.: +7[918)707-39-25, e-mail: editor@naukagor.ru
nﬂEHgﬂK QI:IJI:IDMHBHI'IH JaKa38 HE pa3MELBEHWE PEKNEGME] B MyRpHanNe:

1. Heofxogumo ohopmuTs Aoroeop cornacHo npunaraemon dopsme (Bce nogpoBHOETH Ha
ohMUMANEHOM CARTE XYpHana «YCTOAYMEDE PAIBMTHE FOPHLIX TEPPUTOPMAS) W HANPAEKTL BrO
B PEAAKLNI RypHana,

2.B CNy4Yae ecnd 30KA3LIBAEMAR PEKNEMHERA NNOWANE MOKET BbITh npenocTaEneHa, Bam
GyneT BLICTABNEH CYET, 8 Nnowaas ByneT 3apesepevposaya, ECRM cHET HE ONNEYEH B TEYBHWE
5 BaHKOBCKWX J],Heﬁ. PEQAKLWA ENPABE OTMEHWTE PEIEPERPOBEHHE IBKEIAHHOND PEENEMHOID
MECTA.

3. Maker npepocrasnaetch Ao 20 Ydcna MECAUA, NPEAWECTEYIOWETD MECALY BeiXoga
COOTEETCTBYIOWErD HoMmepa sypHana. [Mawker nepepsetca & dopmare Tif, CMYK 300
pixels/inch wnw Grayscale] wa CD-ROM. Mepepava MExeTa no 3INEKTPOHHOW nouTe
OroBaPHEAETCA 0TARNLHO. Mo BAWEMY KENAHH0 BOIMOXHO WIMOTORNEHHE peXnamHoro Bnoka
AvaadHepamiu wypvana. [leTand 3akaia oroEapuBaTCA no TenedioHy PEOSKUMH KA 0o
INEKTPOHHOA NOYTE.
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CeroaHA Cepepo-FaBkaickiil ropHO-METAnnYRrM4eckuin
1 WHCTUTYT (rocyJapCTREHHEIR TEXHONOTHYECKMI

| YHMBEPCWTET) — 3TO AWHAMWYHO pa3BMBaKEECA BoiCllee
yuebHoe 3aBegeHne, TroTOBALEE CNelynanvcToB 4nA MHOMMX
OTpacned HapoaHOro ¥O3AWUCTBA, KPYNHLIR
HAYYHO-TEXHMYECKMA LUEHTD, BeOyLWWA akTUBHYD W
MNOAOTEODHYID HayYHO-WCCNenoBaTeNLCKYD AeATENBHOCTD.

CKIMK cerogHa — 3aT0 GNaroyCTPOEHHBIN M YXOMEHHLIR CTYOeHYECKNA
ropogok, 20 yueGHbIX W BCNOMOTATENBHBIX KOPNYCOR, NPOCTODHOE
OOILEMMTIE, HOBLIW NNaBaTENbLHLIA BaccefiH, CNOPTHEHLIA KOMMNEKT C
HyTEONLHLIM NONEM M, KOHEUHO, CTYABHTHI,

Ha geeHaguatv dakynsTetax YHHBEPCWTETA B HACTOALEE BPEMA
obyuaetca Bonea 6 (00 crynentos no 36 cneunanbHOCTAM W
HanpagneHuam. 371o: lopHo-reonormuecknid, MeTannyprudeckni,
INEKTRPOMEXAHWYECKMA ¥ APXUTEKTYPHO-CTROWTENEHEIA haKkynLTeTh,
PaKyNbTETH INEKTPOHHOW TEXHKMEN, WHEOpMaLWOHHBIX TEXHONOIMA,
Mulessix NPOM3BAACTE, JKOHOMMYECKM, HIpWMOMYECKWRA, a Takse
dakyneTeThl 3acuHoro obyueHud, [oBY30BCKOR NOAroTOBKW,
MoBBlUeHMA KBaNMGHEALMK W NEPENOAroTORKY CNEUWanicTos,

B acnupanType YHUBEPCUTETA NOfi PYKOBOACTBOM HALIWX WMEHWTHIX
yUeHbx npogon#aer obydeHne Bonee 180 acnHpaHToB.

Mpu CKIMK byHELMOHMPYIOT QMCCEPTALMOHHBIE COBETH, B KOTOPBIX
eerofHo npoxoant Gonee 50 3aluT AOKTOPCKMX W KaHOMOAATCRMY
AvccepTaymi.
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