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nuccepTatcus 6bapou napédtu gapadau unmuu goktopu dancada (PhD)-noxtop
a3 pyitu uxtucocu 6D074400-CoxTMOHU TUAPOTEXHUKA Ba MHIIOOT (6D074401-
COXTMOHM TUAPOTEXHUKN)
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Hucceprarcuss gap Jabopatopusiu  «MHIIOOTXOM  THMAPOTEXHUKI»-U
NuctuTyTn Machagaxou 00, TUAPOIHEPTreTUKA Ba IKOJIOTUSIM AKaJeMHUSIU MUJLTUA
WIMXOM TOYMKUCTOH OMOJia Kapaa IIyJaacT.

Pox6apu uimii: HasaarmoeB Canomar KanoarmoeBuy
HOM3aJyd WJIMXOM TEXHUKHA, ITOTCEHT, XOIUMH
nemdapy WIMHM O3MOUIINTOXU “DHEpPreTUKa,
3axupa- Ba sHeprusicappaHamon”-u MHCTUTYTH
Machajaaxou o0, THAPOIHEPTreTUKa Ba IKOJIOTHUSU
AxageMusii MUJUTHU UIMXOU TOYUKUCTOH

Myxkappu3oHu pacmii: Canazona Yammen Xampo
JTOKTOPH WJIMXOM TEXHUKHA, JOTCEHT, W.B.
npodeccopu kadenpan «Macojiexxo, TeXHOJIOTUS
Ba TAIIKUIW COXTMOH»-M J[OHUINTOXU TEXHUKUU
Toyuknucron 6a Homu akageMuk M.C. Ocumn

3yBaiinoB Maxmaay/io MaxmacoiueBuy
HOM3aayd WJIMXOM TEXHUKHA, MyIupu Kadeapaun
«CoxtMon»-u lonumroxu gasiaatuun boxtap 0a
Homu Hocupu Xycpas

Myaccucau nemoap: JloHnIkaan 3HEPreTUKUM T OUMKUCTOH

XuMosin aucceprarcus caHau 14 manin 2026, coatu 11:00 map ganacam
mypou nucceprarcuonun 6D.KOA-059 wnazgu WucTtutyTH Macwainaxou o0,
TUAPOIHEPreTUKa Ba JKOJOTUSIM AKaJeMUSId MUWUIMA WIMXOU TOYMKUCTOH 00
Cyporau 3epuH Oapry3op merapaan: 734025, m. Jdyman6e, kyuan bodanma, 5/2, E-
mail: info@imoge.t]

bo MatHm pgucceprarcuss ngap KuTtobxoHa Ba coMmoHaum HWMHcTUTyTH
Machajlaxom 00, THAPOIHEpPreTHKa Ba IKOJOTHAM AKaJeMHSU MUUIUA WIMXOU
To4ynkuCcTOH WWWw.Imoge.t] IMMMHOC IIyJaH MyMKHH acT.

ABTopedepat «___» conu 2026 upcos kapjaa 1y1aact.

Koruon niamvun
LIYPOH JAUCCEPTATCUOHT, »y
HOM3a/IM WJIMXOHM TeXHUKM / ~ Haiimypanos @.N.
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MYKAJJINMA

MyOpamMuu MaB3yu TaXKHMKOT. TalllakKyJId COXTMOHHU THAPOTEXHUKHA, KU OO
TapaKKUETH YMYMHUHU KyBBAaxXOM HCTEXCOJKYHaHJa paOT JopaHI, Aap Ha3au
MapKIIeHIepOH, JOUXaKallloH, OWHOKOPOH Ba XaJamMoTH wucTudogadbapun
WHIIIOOTH TUAPOTEXHUKA Basudaxou TopadT Mypakkady MacChbyJIUSITHOK
Mery3opas.

To Mapxwiau MyalsiHU TapaKKUETH HWHIIOOTU TUAPOTEXHUKHA IUKKATU
aCOCHH JIOMXAKAIlIOH Ba OMHOKOPOH 0a OMyXTaHU MaBO/JIe, KM a3 OHXO OOBEKTXOU
MyXaHJuch OyHE Kapaa MelllaBaH]l, paBoHa Kapja Memya. TH aman To oH yax3ae
paxaHao3| Melrya, Ki 6a MyXUuTH YOWTUPKYHUM OHXO axaMHUSITH AyBByMJapada
JI0]1a I1aBa.

Hap sk BakT, capOOpPUXOU MYOCHPH TEXHOTE€HH 0a MaccaxOW YMHCXOU KyXi
0a [mapavae pacumaaHa, KM OHXO akcap BaKT paBaHAXO Ba MaJgugaxou
MIAKJIUTAPKYHUPO Jap YMHCXO Oa BydyJ MEOpaHj, KU 0apou MHIIOOT Ba MyXUTHU
3UCT XaTapHOKaHI. be memryum wH oKkMOATXO Ba MEIITUPA HaMyJAaHH OHXO
TapaKKUETH MUHOABAAU TUIPOTEXHUKAU KAJIOH UMKOHHOITA3UP acT.

bo Hazapmgomty uH, Jap COJXOM OXHMP TaBaydyyxXd THAPOTEXHUKXO Oa
TaXKypCHUU XapCaHTMH UHIITOOTH THAPOTEXHUKHA, KM JAp OHXO acOoCaH OOBEKTXOHU
Oy3ypr Ba MypakkaOTapHuH COXTa MelllaBaH/, xeje ad3y.

Hap dapkusat 60 colxou KaOJIii MaCCUBXOM YMHCXOU KyX#l Jap KUTHAXOU
COXTMOHH a3 HYyKTaW Ha3apu TabCUPU MYTAKOOWIAaM OHXO OO HHIINOOT Jap
MapXxuiaxod T'YHOTYHM COXTMOH Ba MCTU(OJau MHIIOOTH MYIIaxxac, Jap acocu
KOHCETICUSIXOM YMYMUH OeXaTapuy MHIIOOTU TAPXPE3UIIya XaM Oapou axoJi Ba
XaM 0apou MyXUTH 3UCT Oappacii Kapaa MeIlaBaH]I.

MaccuBu maxi — YHCYpU MypaKkaOTapu WMH cucTema MeboImas, 3epo aap
JTAaBOMHU TabpPUXU Iypy AAPO3U TAIIAKKYJ Ba MHKUIIOPU Xyd OOpxo Oa Tabcupu
KyBBaxoW T'yYHOTYHHU TaOwi aydop rapaupaasa. Jlap uH MyaaaT COXT, COXTOpP Ba
XOCHATXOM OHpO Oa TaBpHM KOMIUIEKCH Tardup J0jJa, YyH KOWAA, Jap MHKECH
$aboIUITH MYXAaHAUCUUW MHCOH TYHOTYH OyJdaHU XYCyCHSITXOU (UBUKA —
MEXaHUKUH MacCUBPO Oa By4y. oBapJaH.

IIlyoxae HecT, kKM TaHXO 00 POXM TAKMMII JOJaHM JOHUIIU XY Jap Oopau
XYCyCUSITXOU MYXUTH TaOWUil XaMuyH KUCMHM TapKUOMM CHUCTEMAau MypakkadOu
MYXaHJIUCHA OOBEKT — MACCUBH IIaX#, MO METABOHEM 3WIAUSTXOU MaBYyJlau OaitHu
9BPTUMOJHOKMM OOBEKTH COXTalllaBaHAa Ba caMapaHOKWHW OHPO OKHWJIOHA
O6aptapad KyHEM.

Nu ¢umypna pasiian acT, 3epo TaHXO Jap cypaTu 0a TaBpU MaKCHUMAIId
uctudoga OypJaHU UKTUAOPU TOTEHCHAIUu «Oopbapaopu»-u maccuB, 00
Ha3apAOIITH TaAbCUPH OafHUXaMUK OH OO0 MHIIIOOT Ba TAbCHPU MyTaKOOMIaW OHXO
0a XOCHSAT Ba XOJIATXOU XaMIUTap METABOH a3 3axXUpaxou a3 MebEp 3uéau
OexaTapuy MHIITOOT KaHOpa TUpudTa, YCYIXON ONTUMATIUN KOPHU OHXOPO KOpKap.I
Kap/I.

Taxmu 1oJaHU yCyJIX0U MaBYyIal OMY3UIIN YUHCXOM KyXi Ba IEII a3 XamMa
OMYXTaHU XOCUSITXOU (PUZMKHI0O MEXAaHUKUHM YUHCXO J1ap IIAPOUTH XOOUIIU TaOuuu
OHXO Bazudaun TabXUPHOIA3UP Ba MyXUM MEOOIIIAI.
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Jlapayau Kopkapau WIMHH NPo0IeMad MABPUIM OMY3HUII. XAHTOMU OMyXTaHU
XOCUSITXOM (DU3UKHUI0O MEXAaHUKMM MACCMBUM YMHCXOW IIAXUU aTpodu HAKOXOU
TUAPOTEXHUKA Jap TaXKUKOTH MyOocHp 0a YCylIxou TreoPH3UKuM MyXaHIUCh
JTUKKATH MaxCyC JoJa MellaBaJ, KU OH a3 YuXaTH HUMKOHOTH HMKTHIOPH XY,
Oelryoxa, K€ a3 yCyJIXOM aCOCMU MUKIOPUM OMY3UIIM MACCUBXOM YMHCXOU IIaXid
(acin) meOorma.

Hap xopxou A.N. Casuu [3], B./I. Kyronmxkuu [7], A. Bapra [1], E.I'. 'a3ueBa
[2], H.H. T'opsiunos [4], B. Konresa [6], B.H. Hukutuna [§], B. ITapdeonona [10],
IO.A. ®umman [10], 3.I'. Amenko [11], JI.B. Ilaymsu [15], uHUyHUH Aurap
TaXKUKOTYUEH TaypuOau KaJloHW XyApo Aap 6obatu uctudoaa OypaaHu yCyaxou
FGO(I)I/ISI/IKI/II/I MYXaHIUCHA Jap OMYXTaHU XYCYCUSATXOU MACCUBXOU YUHCXOU KyXH
XaMYyH BOCHTaW YOWUTHMPKYHHMH HHIIOOTH OY3ypru TUAPOTEXHUKA YaMbOacCT
HaMyTaH]I.

Macouwin OMy3UIIM XOCHUSITXOU (PUBMKUI0O MEXAaHUKUM MACCUBU YUHCXOU
acnmuu atpopum HAKOXOM TUAPOTEXHUKA HMHUYYHMH Jap acapxou OJUMOH Ba
TaXKUKOTYMEHU TOYMK Aap OMY3UIIU yCylxou reodusuxim Ba reotexuukin — C.K.
Hapnatmoes [5], H.M. Xacanzoaa [14], A.P. ®a3butoB [3] Ba raiipaxo MabIyMOTH
Baceb TMpJ OBapja IIyaaacrt.

PoOutan taxkukor 00 OapHoMaxo (Jiomxaxo), mMaB3ybxoum uamin. Kopu
JIUCCEPTATCUOHA 00 Jap HA3apAOIITH MyKappapoTu «KOoHCENCHsu pyIu coXxaxon
KOMIUIEKCH CY3UIIBOPUIO JHEPreTUKUM Yymxypuu TOYMKUCTOH Oapou COJIXOHU
2003-2015», «bapHomau uctudomgau caMapaHOKU 3aXUPaxou THAPOIHEPTETUKA Ba
capdaun 3Heprus 6apou conxou 2012-2016», «bapHomaxou uctudogan MaHOABXOH
OapkapopmaBaHgan sHeprus Oapou conxou 2007-2015», maszym KUT TI'P
0120TJ01028 «Crparterusiu pyuma Ba ONTUMHU3ATCUSM TABO3YHU 3aXUPaAXOU
sHepretukin. CeHapusii OOW-aHTUIITUU PYIIAUM dSHEpreTukam TOYUMKUCTOH»
(myxyiatu ugpo: 2020-2024) Ba tatouku jouxau HbO-u Poryn napo rapaugaacr.

TABCUO®U YMYMHUU TAXKUKOT

Makcaam TaxKUKOT. Taxkuku HAKOXOM THUIAPOTEXHUKHA Iac  as
uctudoaadbapuu TYIOHA Ba ap3E0UM XOCUSITXOU (DUBMKHIO MEXAHUKUU MACCUBXOU
aTpod.

Basudaxon TaxKuKOT.

1. Ap3ébum xocusTxou (UBNKHAI0 MEXaHUKA (YaHIUpA, MyCTaxkamil Ba
MIAKJIIUTApPKYHA)-U  MacCUBXoM aTpod) 0O YyCyIXoM CeHCMOAKyCTHUKA Ba
PYUIJIIXON OXaHYy OETOHHM TaBACCYTH MAKTAbCO3UU YITPACAON a3 Pyl pyunyim
oetonn nac a3 ucrudogadapuu TYIOH.

2. MyalisH HaMyJZaHM XOCHSITXOM MHHTAakKaxod 3amd Ba KaMIIygau
(MUHTaKaxOW HOYCTYBOpP)-U MaccuBXou aTpod 060 wucrudoma a3 ycyiau
ToMorpadusu CEHCMUKA.

3. Taxusum ycyn 6apou MyalissH KapaaHU CypbaTH 4yapaéHu 00 Ba Tardupeouun
peJau TUIpaBIMKH 1ap HAKOX0W OamaHaduIop.

4. Kop kapaa O0apoMaJaHu CUCTeMau HAa30paTU AapOUM pedaud TMAPaBIUKMT
Jap HAKOXOM THIPOTEXHUKA Ba CUCTEMaW XYIAKOPU YEHKYH# Oapou UIOpPAKYHHU
CUWJICWJIaBHU Jap TaMOMHU TYJIHOKH.
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O0bexkTH TaxkukoT. HakOxowm THUApOTeXHUKHA Mmac a3 uctudogadapuu
TYJIOHM.

Mag3yn TaxkukoT. Tabcupu KOpHU TYJIOHMM HAKOXOU THUIAPOTEXHHKHA Oa
XOCHUATXOU (PU3UKHUI0 MEXaHUKUH MAaCCUBXOH aTPod.

Hapronum uwiMun TaxkukoT. HaBronnxou wiMum TaxKMKOT a3 UHXO MOOpaT
MeOOIIaH/T;

1. Xocustxon (Qu3MKu0 MeXaHUKA (JaHAUpPHA, MyCTaxKamMid  Ba
MAKIAUTApKYHUN) - U PyUNyIIxon oxany 0eronun HakObxou coxtmonuu HC-1 Ba
HC-2-u HOBb-u PoryHn 60 €puun ycyaxou yJjaTpacajoi Ba MaccUBxou aTpod 0o
YCYJIXOM CEMCMOAKyCTUKA Tac a3 uUcThudoaadapuy TYIOHA OIIKOP Ba MyausH
Kapjaa UIyJaH/I.

2. XocusATXOU MUHTAKaxou 3aud Ba Mactiryaa (MUHTAaKaXxou HOYCTYBOD) - U
maccuBxou aTpodu HakOxou coxtMonun HC-1 Ba HC-2-u HBO-u Poryn 60 épun
yCyJu ToMorpadusii CEMCMUKA aHUK Kapaa 1IyaaH/I.

3. Ycyn OGapou myaiisiH KapAaHu CypbaTu 4apaéHu 00 Ba TaFrMpPEOUM pedaun
TUJPABIUKA gap HakOXxou OanaHaduUIIOp Jap acocu TAFWUPOTH MaWIOHH TapMUU
aTpou HAKOXOU TUAPOTEXHUKNA TaXusl rapAau.

4. Cucremam HazopaTd JapOWU peyaum THUIAPABIMKA Jap HaKOXoU
TUAPOTEXHUKHA Ba CUCTEMaU XyJAKOPHU YEHKYHI Oapou UIOpaKyHUU CUICWIABH Aap
TAMOMMU TYJIHOKi KOp Kapaa 6apoMaja mry/i.

AXaMuSITH HA3apUSBH Ba WIMHIO AMAJIUH TAXKHKOT.

- Kopkapau OapHOMaxoW MAauMyUM TAaXKUKOTH YaHAUPHA, YCTyBOpH Ba
MIAKJIUTAPKYHUU PYUNYIIN OXaHy O€TOH#M Ba MAaCCHUBM YUHCXOU aTpodu HAaKOXOU
T'MAPOTEXHUKM Iac a3 I/ICTI/ICl)OI[aI[I/IXI/II/I TYJIOHH.

- JaKUK HaMYJaHU XOCHSITXOM MMHTAKaxoW 3aud Ba MACTIIyJau KUTHAXOU
HAaKOXOM THUIPOTEXHUKA Ba TABUHOTU YOPAOUHUXO OHUJ 0Oa CEMEHTKYHUH
YCTYBOPUM MACCUBU YUHCXOU aTpod.

- BOpUJI HaMyJaH 0a uctudogaauxur CUCTEMaxoW Ha30paTh JapOuu pedau
TUJPABIUKA Jap HAaKOXOM THAPOTEXHUKA Ba CUCTEMad XYJAKOPH YEHKYHH Oapou
UIOpaKyHUH CWICWIABH Jap TaMOMU TYJIIHOKM.

Hykraxon 6a XuMOs1 NeIIHUXOAIIABAH/IA.

1. TaxKMK1 KOMILJIEKCUU XOCUSITXOU (DU3MKHIO MEXAaHUK# (YaHIUPHA, YCTYBOPH
Ba IAKIIUTAPKYH#)-U MAacCUBXOM aTpod Ba pyHnymm oxaHy OETOHHMU HAKOXOH
coxtmounu HC-1 Ba HC-2-u HOBb-u Poryn mac a3 ucrudomabapum TyaoH#
TAPUKU YCYJIXOM YJITpacaaoi Ba CECMOAKYCTUKA.

2. JlakuK HaMyJaHU MHUHTaKaxou 3audiryga Ba mnacrramra (MUHTaKaxou
HOYCTYBOpP)-M MaCCHUBXOHM aTpodu HAKOXOW THAPOTEXHUKHA 0O YCYJIXOH aKyCTHK
Ba TOMOTpadusn CeUCMUKM.

3. Ycyn OGapou MyailsiH KapJlaHU CypbaTh dapacéHu o0 Ba TaFrdMpPEOUM pedau
TUAPABIUKA Jap HAaKOX0U OanaHaUIIoOp Aap aCOCH TaFMHUPOTH MANIOHU FapMUU
aTpodu HAKOXOM TMIAPOTEXHUKM Jap TAMOMU TYTHOKHM.

Jlapayau b TUMOJHOKUH HATHYAXO.

Jap qapaéHu ry3apoHUaHu TaqpruOaxou reo(pU3NKUM caxpon 1ap HAKOXOU
coxtmMoHun HC-1 Ba HC-2-u HbO-u PoryH, HaTuyaxou OajacTromaja a3 4uxaTH
MUKIOp#A Ba cudatii 6a MabIyMOTH TaYpPUOaBUN TAXKUKOTU T€OQU3UKUHN CaXPOUHN



kabnan anyomédram komiuiekcu 3epusamuHuu HBO-u PoryH MyBoduKaT
MekyHaHa. Kopxou reodusmkum caxpom 00 AaCTToxXu cepTUGUKATCUSIIIY AN
JTAKKOJINT 24M aHuoM aojaa mryJIaHI.

MyToOuKaTH aucceprarcus 60a MMHOCHOMAHU MXTHCOCH wamil. J{ucceprarcus
0a mmHOocHOMau uxtucocu uiamun 6D074401-CoXTMOHHM THAPOTEXHUKA THOKHU
MYyKappapoTH 3epUH MyBO(DHUKAT MEKyHA/I;

- Oangu 3 «Taxuan camMTXOM HaBU TNEHITYUM XOJaTH IIUAAATHOKM-
nedopMaTCHOHUH UHITIOOTH THAPOTEXHUKUN (DUITTOPA0P Ba Oeduiiopy;

- 6angun 7 «bamann OapaolmITaHUM BPTUMOJHOKHI Ba YCTYBOPUM KUCMXOU
capmylll, TPaH3UTHA Ba OXUPU UHIIOOTHU TMAPOTEXHUKUU TYHOTYHU KyOypXo»;

- 6anmu 11 «9bpTUMOIHOKMU UCTU(OAN MHIIOOTH TUAPOTEXHUKHA, TaXHUSIU
MEBbEPXOU HABU OeXaTapruu OHXO, CUCTEMAaXOU HABU MOHUTOPUHI BA MOHUTOPUHIU
WHIIIOOT, TAKMIJT JOJAHU YCYJIXOU TAIIXUCU TeXHUKA Ba MOHUTOPHUHTU CUCTEMAXO
Ba 00BEKTXOU 00M».

CaxMu maxcum 10BTA1a0M Japavyaul WIMM Jap TAXKHKOT.

Myanmud xamadxoum TaxKUKOTpo MyparTtab Ba ©0a MUEH TIy30lITa,
HATUYaXOW TAXKMKOTH MYyHTa3aMH T'eO(M3UKHH COJXOHM Ty3allTapo YaMbOacT
HaMyja, HAaTUYaXOU TaXKUKOTU XaMaqyoHUOAU XOCUATXOU (PUIUKHUI0 MEXaAHUKM
(4aHaupii, MycTaxKamit Ba MIAKJIIUTapKyH#)-u HakOxou coxtMmonun HC-1 Ba HC-
2-u HBO-u Porynpo 60 wucrudoma a3 ycylIxou aKyCTUKauM CEHCMHUKHA Ba
ToMorpadusu ceiCMUKA OIIKOP Ba MyaisiH Kap/aacT.

TaBcusixo ouj1 6a TAaXKUKU KOMIUIEKCUU HakOU ob6€pum [lanrapa 00 ycyiaxou
reopusukn TapTud 042 IIyJaa, YCyJ Ba CHCTeMau Ha3opaTu JapOuu pevyau
TUAPABIUKA Jap HAKOXOM THAPOTEXHUKA Ba CHCTEMad XYJIKOPU UYEHKYHUH
Ha30paTH CWICWIABH 1ap TAMOMHM TYJIHOKMHU HAaKO TapTUO J0/4a IIyaaaH.

TacBud Ba aMaIMCO3UH HATHYAXOH JIUCCEPTATCHSI.

Hatugaxou acocum gucceprartcusi Aap KOH(GPOHCXOM WIMUIO aMajuu
OaitHanvunania Ba yymxypussi (KMA): koHbpoHCcH OaliHAIMUITIAINN UIIMA-aMalli
nap MaB3yu « TOYMKHUCTOH Ba YaXOHU MYOCHP: Y(DYKXOU HABU XaMKOPHUXOHU WIMHUIO
TEXHUK#, UKTUCOMA Ba WHHOBaTcuoH» (Kymo06, 2022), cezgpaxymuH MaxkTtabu
OaitHanMuinanuu Teriopusnki «Termtopusnka Ba TEXHOJIOTHUSIXOU HUTTUIOOTR»
nap 3ammHan MMMO Ba O AMMT Ba ATT 6a nomm akamemuk M. Ocumi
(dymanbe, 2022), xoHppoHCHM OalHAIMUIAIUM WIMA-aMald Jap MaB3yu
“UHTerpaTcusii UM, MHHOBATCHS Ba MCTEXCOJIOT — aCOCH TATOMKU TEXHOJIOTHSU
tabaumu ayani” (Kymo6, 2023), koHppoHCH OaliHaIMuUIaIuyd WIMA-aMallid aap
MaB3yn «Mctudomgan ycyaxoum MyOCHPH TabiIuM Odap MYyacCUCaXxOW TabIUMIA:
[Tpobnemaxo Ba aypHamo» (Hymanbe, 2023), koHppoHCcH OalfHAIMUIATINN WM
«IIpobnemaxon myocupu ¢(usznkaun moamaxou KouaeHcaTin» (ymanbe, 2023),
KOH(POHCH YyMXYpPUSIBUU HIIMA-aMajli gap MaB3yn « Moaenco3nun MaTeMaTHKi Ba
KOMITIOTepUH paBaHaxou ¢u3ukn» (dymande, 2023), koHdpoHcH OaliHaAIMIIATINN
WiIMiA-aMannu «3axupaxon 00, WHHOBATCUS, 3aXupaxo Ba capdad 3HEPTHs»
(dyman6e, 2023), koHppoHcH OalfHAIMHUIAINN HUIMA-amanuu «XoHumxou XIII
JlomonocoBn», Kucmu III. Mnmxou Tabuatmmuoch (dymanbe, 2023), koHbpoHCH
WIMHUIO aMaJiuM YyMxXypusiBi (00 HIITUPOKM OalHaIMuiagin) «OHepreTukau
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rapMUINXa Ba XOocUATXoU TepModuszukun moamaaxo» (ymanbe, 2023), cemuHapu
uiMia «Taxusiu TaBCUSAXO OUJl Oa CaHYMIN, TABMUPU aCOCH Ba TAIIKWUJIUA CUCTEMaU
MYOCHPH MOHUTOPUHTH peyau THAPOTEXHUKUM HAKOW mppuratcuonuu lanrapa,
HJ ([anrapa, 2023), xoHppoHCH OalHAIMUIAIUM WIMA-aMajlid Jap MaB3yHu
«Pymanm unMxoun puésn, JAKUK Ba TaOMATIIMHOCH gap pobOuta 00 TabiIuM Ba
ucrexcojiot» ([lanrapa, 2024) Ba ¥. Mabpy3a Ba MyXOKHMa Kapaa IIyJIaH/I.

Nurnmopor a3 pyiin MmaB3yu aucceprarcusi. Ma3MyHHM aCOCUU TUCCEPTATCHUS
nap 22 tabaudoTu WiIM#, a3z yymia 9 Makosa gap Madaulaxou TaKpU3lIaBaHIau
dexpuctu TaBcusHamyaaun KOA-u Hazau I[lpesuaentu Yymxypunu ToqukuctoH, 2
nateHTu xypau Yymxypuu TowukucToH, 1 mateHTH ABpyocuérin, 7 makoja jap
MaBOJM KOH(PPOHCXOW WIIMUHU CaTXH TYHOTYH Haup mygaana. Mauynus, myamaud
ouj 6a MaB3yd 3 TaCTypH METOIUPO MHTUIIIOP HAMY/1aacT.

CoxTop Ba xaumm aucceprarcusi. JluccepraTcus a3 MykaaauMma, yaxop 000
Ba XyJiocaxo mOopaT acT. Xaumu ymymum kop 174 caxuda (a3 gymmna 152 cax.
MaTHHU acocih), 51 pacm, 20 yagsai, 5 3aMuMa, pyiixatu agaduétu uctudomanryaa
132 Homryitpo map 6ap Merupa.

MYXTABOU ACOCUU JUCCEPTATCUA

Jap MykaaauMam pucojia aXxaMHSITH MaB3yb acOCHOK, xaaad Ba Basudaxo
MyaiisiH, HAaBOBApUM WJIMA Ba aXaMMSITH aMaliiM TaXKUKOT MHBUKOC Tapauia,
PUCOJIATU ACOCUU TAXKUKOT MEITHUXO0/ ITyaaact. CaxMu maxcuu Myajiindg TaBcud
Ba IBTUMOJHOKHM HATMYAXO TACAUK rapauaa, oug 0a HWHTUIIOPOT, COXTOP Ba
XaYMU KOP MabJIyMOT MEIIHUXO/ IIIyJAacT.

Hap 0606u sxkym — "bappacum TauypubGaxoum COXTMOH Ba HCTHhOIATNXHH
HaKOXou ruaporexHukun  TouukucToH'"  Taypubam  COXTMOHU  HAKOXOM
TUAPOTEXHUKNM 00€pi map TouyukucTtoH (HakOxoum o0Epum Baxmi-/lanrapa Ba
Baxm-EBoH), XycycHMSTH yMyMii Ba IIAPOUTH MYyXaHIMCA-T€ONIOTHMH HAKOXOM
coxtMmounu HC-1 Ba HC-2-u HBO PoryH, mapouTxon MyXaHIMCH-I€0JIOr# Ba
MHIIOOTH HakOu o0€puu Jlanrapa Ba TabCUpU OaWHUXAMIUTAPUU HHIIOOTH
TUJPOTEXHUKHA 00 MACCUBHU YMHCXOU KXl MaBpUIU Oappaci Kapop 104a IIygaacT.

Hap Touukucronn Mapkazn nap 3appu 20 conmm oxup O6apou gymxypi
HaBbXOU HABU MHIIIOOTH KAJIOHU MYXaHIUCH — 4 HAKOM HAKIMETHH JapO3MAIllOH a3
2,2 Tto 5,3 kwimomeTp gap 3epu Katopkyxxoum Typkucron, Xwucop, PaHros,
Capcapék coxrta Ba 6a ucrudoaa goaa mygaHa. XaMIyHHH, Jap HEPYyroxu Oapku -
o6un PoryH Oemr a3 70 kujoMeTp HAaKO Oapou TabUHOTHU T'YHOTYH COXTa IIyJaaH/I.

Jap HaBOATHU XyI HMHIIOOTH Oy3ypru TeXHOTeHi Oa MOHaHIW 1y HakKOu
00€pit Ba HAKOXOM aBTOMOOWI 06a KaOATXOU Ie0JIorit TAbCUP METY30paHj Ba UH
TabCUP METABOHAJ Jap BaKTH KOPXOW COXTMOHN Ba HCTHU(ogadapuM HHIIOOT
JTaBOM KyHa/I.

Hap wanBamxou 1 Ba 2 MabIyMOTH YMyMi map Oopanm HAKOXOM acOCHHU

POXXOHU MOIIMHTApA Ba 00€pi gap ToUMKMUCTOH oBapaa IIygaacT.
Yaapamu 1. - XycycusiTxou HaKOX0U KaJIOHU POXXOU MOIIUHTapA Aap ToYUMKUCTOH

Homryii [ITaxpucrox HcTukinon XaTaoH O3oxit

Hapo3sii, km 5,253 5,040 4,430 2,223

Baaunnai a3 carxu 2650 2700 1250 1190




oaxp, M

Yapaéun m/c 120 110 230 230

Tascudn yuncxon Bapakcanrxo, Bapaxkcanrxo, Percanrxo, Percanrxo,

arpod Mapmap MapmMmap, BYJIKOHUTXO ApTrUJUIUTXO TUIIXO,
APTUJUITUTXO

Yaasaiau 2. - XyCycusITXOM HAKOX0HU KaJIoHU 06€puu ToqukucTon

Homryii Baxiu-Jlanrapa Baxm-Eson

[apo3sii, km 5,253 5,040

buaannii a3 carxu 6axp, M 2650 2700

Yapaén, m3/c 120 110

Tascudu yuncxom atpo¢ | Percanrxo, aprusuimrxo Percanrxo, rmuixo, apruumTxo

Xynyad ToqMKUCTOH XOCH IAPOUTH MypaKkKabu Kyxi-reojiori act. Bobacra
0a MH 3UMHHU I'y3apOHUIAaHU KOPXOU COXTMOHM Jap HAKOXO MYIIKUJIOTH 3UEM 1ap
XYIyau KapCTXO, TApKHUIIXO, YUHCXOU KyYXUM BaWpoOHIIAaBaHIAAa Ba MaB3eXOHU
KaUIIIOp Ielm MEOsSHI. A3 WH JIMX03, Jap MUHTAKaXOW Ma3Kyp Xuccau 3uéau
KOPX0 0a KOPXOM TapKUII# Ba MAPMAKyHIl POCT MEOSIA.

XycycusiTxou (QU3MKA — MEXaHUKA Ba YaHAUPUU Maccau YUHCXO a3
XOCHATXOM YUHCXOU Jlap HaMyHa Oyjaa, TabCcup 0a Maccau TaFMMPOTH IK30TEHM, KU
Jlap HaTUYau paBaHIXOU OoaXypaamiaBii Ba capOoopuu puiropxou Tabui 6a aman
MEOSIH/, MHYYHUH 0a TahCUPU TAPKUIIIXOW TEKTOHUKMH Ba Kaduaaxo BodacTa acr.

[Iapoutu kyxit — reosorun 6anucTudoIaIUXUN HAKOXOM COXTMOHUHU COXUIIN
yan HC-1 Ba HC-2 acocan 00 XyCyCHUATXOU COXTU I'€OJIOTMA MACCUBXOHM YUHCXOU
aTpod MyaiissH Kap/1a MelaBa.

Tubxu mapTxou TeXHUKH, TaXKUKOTH Teodpu3uki gap HakOom HC-1 map I1K
4+48-6+13, 6+86-9+04 nmap neBopau yam Ba aap IIK 4+48-6+21, 6+86-9+24 nap
neBopau poct; aap HakOu HC-2 map 1K 3+98-5+82, 6+43-8+42 nap neBopau yan
Ba nap I1K 3+98-5+82, 6+46-8+42 nap neBopau pocT ry3apoHUAA IIyAaaHI.

[IlapouTxon TEKTOHUKHA Oap KUThAXOU KOPXOM TreoPu3ukit gap HaKOXOU
COXTMOHI HU3 XeJie MypaKkab acT.

bosin rydT, KM XaHrOMH Xyq4aTTy30pUXON MYXaHINCHUIO T€OJIOTUN HaKOXOHn
COXTMOH# Fa(ClIaBUM TapKUIIXoW KajoHu TekToHuka mgap IIK 5+10-6+00 map
HakOu Nel Ba map IIK 4+60-5+90 map nax6u Ne2, nap tabakau ajaeBpOIUTXOU
ceutan O6urapmu o€ (Kiob1) mymoxuaa mryagaacr.

Hap 606m nyrom — “HcTroxxon MKTHIMO(H celicMUK Ba KOPKAPIH HATHYAXOU
ceiicMukii' yCyJIxo Ba TayXM30TH reoPpu3nKkan MyXaHIUCH, UICTTOXXON MYXaHIUCH-
UKTUIIOGU CeHCMMKA Oappacid Tapauaa, MakTabCO3UU CEHCMUKA Kad-Kaau
JIEBOPXOU HAKOXOHM COXTMOHM 00 yCyJIM MaBUYXOM IITMKACTa Jap acOCH TaXKHUKOTHU
ry3apoHU/IaIy/ia oBap/a mygaacT. XaMuUyHUH HaTUYau TaxXJIWJIXOU ToMoTpadusu
CEMCMUKA Jap KUThaW HAKOXOW COXTMOHHM, MakTabCO3WU yITpacagon a3 pyhu
caTxu O€TOH T'y3apOHH/IA Ba a3 YUXATH WIMI aCOCHOK Kapja IIyaaacT.

Conxoun oXxup MyXaKKMKOHU MaMJIaKaTXOU T'YHOTYH Oapou a3 yuxaTh WM
ACOCHOK KapJaHU HAKIIA ONTUMAJINUN YCYJIXOU re0(PU3NKH 1ap KOMIUIEKCU YMYMUM
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TaXKUKOT OO0 Ha3apAOITU XaM TaMOIOJIXOU YMYMHU WHKHUIIO(PU TIeoI0rUsn
MyXaHAuchA Ba reoU3UKA Ba XaM MypakkaOuu py3ad3yHH Macbhbajlaxou
MYXaHIUCHH XaJIllaBaHAa KYIIUII KapaaHI.

Kopxou caxpoun uxktumodu celcMuKin ouja 0a MYIIOXUIAXOU HAKOXOHU
coxtmoHuu HC-1 Ba HC-2-u HBO-u Poryn 60 MauMyu Tayxu3oTH CEHCMUKH, a3
qymJila UCTrOXU pakamMuu cercMukum «Jlakkomurt 24-M2y», «Jlakkomut 24-M4y,
OJIJNIMCC-3 Ba acb60o0u 24-kaHajau pPyHMU3aMUHUU CEUCMUKUM 00 MayMyaxou
ceificmuxun mmpkatn «OMO-ITEO Mmnynsc MHTepHAMHI Gapou Gakaiirupuun
qy3bu "Y-Y" kaOyJ1 kapaa nryaaH.

Maxkrabco3in Kaa-kaau aeBopxou HakOxou coxtMonuu HC-1 Ba HC-2 60
uctudoaa a3 cucremau xadTHYKTaBi 00 KajgaMry3opuu OailHu reodoHXO - 2 M
ry3aponuaa mya. Hykraxou 6apanrezangau nap3um (ITY) nap macodan 22 m a3
aBBaJ]l Ba OXUpPU TaBakKy(drox, gap reopoHXOU SKyM, MHAHYIYM, MOH3AAXYM,
xab1axyMm Ba OUCTY 4axopyM dourup mygaana (pacmu 1). XypyukyHUM JIAP3UIIXO
a3 3apbau 60jra 60 YaMbIIaBUU TaKpopi 0a amay MeoMaJIaH/I.

NK1+77 Mk2+00 NK2+12 Nk2+23 MK2+46
YYYVYVYYVYYVYVYYVYVVYVYVVYYY

e 123 ¢65 67 B9 0NRANISENEONDAZDN R

23m0 2300 2w

V- Teoor

% - Hykraxou GapaHrexTanu MaBuxou uanmipi 6o Gomra

Pacmu 1. - Hakman MakTabCco3uu CEHCMUKA Kad-KaIu IeBOPau HAKOXOU COXTMOHUU
HC-1 Ba HC-2

HamyHnau ceiicMorpamman OajacToBapialllyja Jap pacMu 2 HUIIOH J0da
mymaact. MaBy gap OeTtoH 60 uctudoaa a3 MOJOUIIKYHA Oapou TaHOCYOH
003BTUMO/IM BAKTH PACUAAHU MaBYXOU MYy(H/I MaxIl Kapaa IIy/I.
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Pacmu 2. - HamyHnau celicMorpamMmaxo, Ki XaHIOMU MaKTabCO3UM JIEBOPAU POCTH HAKOU
taptud (spyc)-u skym HC-1, ITK 6+86-7+32, nykran 3ap0a map macodau 22M a3 KaOyJIKyHaKH
ceiicMukuu 1-ym rupudTa mygaact

bapoun myalissH HaMyJaHU KUMATH CypbaTH MABYXOU T'YHOTYHM CEUCMHUKMA
MMKOH MeIuxXaJd, KU TaKCUMOTH 3WYUM MOJJIa Jap JOXWIM CYyTyHU OaifHu
KOPKapJXou KyXi XxucoO kKapja IaBaH Ba Oapou 0a AacT oBapJaHU TAaCBUPXOHU
ceueHakaMm ralipurabuaTtii (reTeporeHin) map CyTyH (MaccuB)-u OalfHU KOPKAPIXO
ycyln Tomorpadusu ceiicMuki uctudoma Oypaa memaBag. MaByxou CEMCMUKMT
TaBpe paBOHA Kapja MeIlaBaHA, KM Jap OaliHM KOpPKapAXOu Kyxid YUMHCXOU a3
Tapadu reoU3NKX0 OMyXTalllaBaHa «pylIan» maBaHa (pacmu 3).

F& M camaomy M R

Pacmu 3. - Mucomnu ceficMorpaMMaxou XOCH ITyObIUXUU ceiicMukit (Tomorpadin) 6aitnun HC-1
Ba HC-2
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OMopmarnu nemakuu O0eToH 0a MO MMKOH J0J, KU HAaTH4YaxoW HMOTHIOUU
ynTpacajgoun cudatu xy0 Ba kaHoatOaxmpo ©Oa jgact opem. [ap
ceficMorpaMMaxou caxpom (pacMu 4) BakKTH MaxXHIIIABUU MAaBUXOW YaHAUPH (TYIIi
Ba ap3it) Oapabiio a€H acT.

R,

Pacmu 4. - Hamynau celicMorpammaxou yinrpacagon 6apou kurban HC-2, I1K 0+21, 60
qyJ10 HAMyJAaHU MaBYXOU TYJIA — paHTU CypX, MABYXOU KYHAAJAHTH — PAHTH KaOy/I

boou cerom — “bappacuu xonarn Hakoxou coxtmonnun HC-1 sa HC - 2 nac a3
uctudogadapuu Tya0HNA” 0a TaxKUKU XoJaTu HakOxou coxtmMonuun HC-1 Ba HC-2
nac a3 uctudogadbapun TyioHn O6axmuaa mygaact. Jap 6006u Ma3kyp XyCycusiTu
KUTHaXOW HAKOXOU COXTMOHUU TapTUOU (sipycu) 1-ym Ba 2-10M a3 pyiu HATUIaAXOHU
TaXKUKOTH Kabmumu a3 Tapadu gurap TaxXKUKOTYHMEH MYpOIIyda TaBcud
rapauaaacT. XoCUsITXOM YCTyBOPUIO YaHAupuM HakOxou coxtMoHuu HC-1 Ba HC-
2 a3 pyiu HaTUYaxXOU TaXKUKOTH Ieo(HU3MNKHA, XOJIaTU MYOCHPU MACCHUBXOH IIaXi
JIap KUThau HAaKOXOU COXTMOHHUU TAapTHOXOHW l1-yM Ba 2-1oM MyaiisiH Kapjaa Iiyja,
00 HaTu4axou TaxKUKOoTH coiau 2013 MaBpuam Mykoucaum WIMA Kapop
rupudraan.

Tubxku TaXKUKOTHU Teo(U3NKUU Ty3apOoHUIAIIYJA Jap HAKOXOM COXTMOHUU
HC-1 Ba HC-2 (pacmu 5) makTabu ceiicMukii nap aeBopau danu [1K 4+48-6+13,
6+86-9+04 Ba nap IIK 4+48-6+21, 6+86-9+24 nap neBopau poctu Hakou HC-1,
IIK 3+98-5+82, 6+43-8+42 kan-kagu aeBopau yam Ba gap 1K 3+98-5+82, 6+46-
8+42 kan-kaau neBopau poctu Hakou HC-2 ry3apoHuia myaaH/i.
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AJIOMATXOH HIAPTIH:

\
- MAKTabH CeMCMHKMR w - KHThaH PYMHOMIAHXHH CeiiCMHKA

Pacmu 5. - Hakiman ryzapoHugaHu TaXKUKOTH Teo(U3UKA 00 yCYJIN MaKTabCO3UU

CEHCMUKM Ba ITyOBAUXH Jap KUThaxou HakOxou coxtMonuu HC-1 Ba HC-2

Tomorpadusiu celicMukin 6aitHu cyryHuaxou HakOxou coxTmoHun HC-1 Ba
HC-2, 6aitnu ryzapui I1-25 Ba HakOu Haxmuérumn T-8, Oaiinm rysapum I1-25 Ba
HakOu coxtMoHun HC-2 map acocu Hakmad jgap pacMu 6 Ty3apoHUIAIIY/A,
oBap/a LIyJaaH/I.

HAKBH HAK/THETHH T-8

Pacmu 6. - Hakiian ry3apoHuaHu IIyObAUXUU CYTYHXO Jap HAKOXOM 3epU3aMUHA
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Tubxu HATUYaXOW MAaKTabCO3UH yITPACAION a3 Py caTXy OETOH 1ap OFO3U
HakOu coxtMonn HC-1 6eron 6a HaBbu M250 myBoduk act, 6a raitp a3z [1K 0+24
(M350) Ba IIK 0+10 (M450), xku 6a cudatu xydy abiao myBodukat mexkyHaa. Hdap
HakOu coxtmMoHun HC-2 Hasbu M250 6a 6etonu I1K 0+21 Ba 0+23 (Tapadu yam),
nap tapadu poctu IIK 0+23 tamraun M350 rupudra mrya, Ku uH xam a3 cudaTu
xy0 maxonaat meauxan. Ammo gap [1K0+25 HC-2 xomatu 6eToH O6aarap act — jaap
Tapadu poct oH 6a HaBbu M 150, nap apka Ooman — 6a HaBbu M200 MyTOOMKAT
MEKYyHa/I.

MyToOuK 0a TaXKUKOTH TaBacCyTH YCYJIXOM IeoU3UKA Ty3apOoHUAAIIyIa
nap HakOxou coxtMoHuu HC-1 Ba HC-2 (pacmMu 7) myobauxuii CEHCMUKUHN
cyrynaxou Oaiinu I1K 6+44-9+04 nak6bu coxtmonuu HC-1 Ba I1K 6+17-8+45 naxbu
coxtMmonnu HC-2, 6aitnu 11K 0+94-1+93 ryzapum I1-25 Ba 11K 4+11-4+98 HC-2
Ba Oaitnm I1K 0+94-1+93 II-25 Ba IIK 0+49-1+51 naxbu nHakauétuu T-8-po
TAIIKWJI 104a4acT.

CyTyHM TaxkKUKIIyJga a3 percaHrxou csuraxou OoOurapmm 6omo Kiob: Ba
Kapay3 Kikr ubopar acr. Jlap pacmMu 7 HaTU4aXxou IIYObAUXUHM CEHCMHUKA OaliHU
I1K 6+44-9+04 nak6ou coxrmonuu HC-1 Ba IIK 6+17-8+45 naxbu coxtmonunu HC-
2 nap makjiIu XapuTau U30JIMHUSIXOU CypbhaT HUILIOH J10/1a II1y/1aacT.

baiiau IIK 7+60-8+60 — u naxkou HC-1 Ba IIK 7+20-8+20-u Haxou HC-2
nap TtaxmmHuxou OOurapmu 0010 Ba jgap capxaaud TaxmumHuxow Kapays
MHUHTAKau CyCTUIyJa 4yJI0 Kapja MemaBal, Ku gap oH kuMmatu Vp 1o 4600-4800
M/c kxam MmemaBaa. MH kammaBin 00 Tabcupu Ay Tapkuil (pakamxou 111 Ba 35),
WHUYYHUH TabCUPU MUHTaKau Oopdapopuu atpodu HaBbu Ne3, K1 Jap UH 90 BOKEH
acT, mapx J10J1aH MyMKHH acT.

Hatugaxon Oamacromana a3 3audiuaBud Hazappacd MacCUB Jap
MuHTakam 6opdapopun davon (Vp<2900m/c, kumatxou m 6a 10 % Ha3auK,
EX<2400MIla) maxomat memuxana. A3 oH yymia, mgap IIK 4+48-9+04 nmap
nesopu yan Ba I1K 4+48-7+40, 8+30-9+24 nap neBopu poctu HC-1 Ba gap IIK
3+98-4+40, 5+00-5+82, 8+60-8+42 map nesopu uvam Ba I1K 3+98-5+82, 7+20-
8+42 ry3apoHUJAHU CEMEHTATCUSU ITyPKYHUPO Taiad MEKyHa/I.

Hucbat 6a HaTU9axou TAaXKUKOTH COJIXOM KaOJIid 1ap KUTHhaXOW HAKOXOU
COXTMOHM Jap XOJIATH YUHCXOU MAaCCUBXOM aTpod aMajaH TaFMMpOTH Yui1i Oa
amajl Hameosil. AdQ30UIIM HAYaHIOH 3UEAM KUMaTu Vp Jap MHUHTaKau
oopdapopun davonm mac a3z Oapkapop KapJaaHHM COXTMOH MeTaBOHaja 00
Oaprapad kKapgaHu kKabaTu CycCTIIyda XaHTOMH KOPXOM COXTMOHHN, MHYYHUH
dumypaaHd MacCcuB Iapx Jaoja Imasai. Jlap MuUHTakaxoe, KM a3 TapKUIIXO Ba
IIMKacTaxo Tabcupu MaHb@ gopani, ad3oumu kumatu Vp a3 3200-3400 m/c To
3300-4100 M/c map muHTakau 6opdapopuu 3aud Ba a3 4000-4400 m/c To 4500-
4800 m/c nap MmaccuBHM HMCOATaH BaillpoHHalya 0a Mymoxuaa mepacan. YyHuH
TUTAPTyHUXOPO 00 TaaOMpPXOW MyCTaxKaM HaMyJaHU MacCUBXO (CeMeHTaTCHs,
JaHTap), KU Jap KUThAaxOW CYCTIIyAa Ty3apoHUJa MeEIIaBaH[d, IapX HdodaH
MYMKHH acT.
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HAKBH COXTMOHHHHC-1

HAKBH COXTMOHHHHC-2

4.3 - 4.5-xMMaTH CYPBATH MAETXOM THIM (KM/C)-M HATH9ax0M MaKTabCHINI CeIICMUER a3 Pyill AeEopaxor HaKOX0M COXTMOHIA

o~ 5~ - M30NMHWAXOM CYPBATH MABINOM TTNM (KM/c) a3 pTil HATHYAY0M MYOBINXHN CeCMIER

Pacmu 7. - Hakmman TaxKMKOTH CeHCMUKHUU CYTYHXO OaiiHu HakOxou coxTmMoHun HC-1 Ba
HC-2

ap 600m yaxopym — ""Kopkapau TaBcusixo 6apou CaH4MIll, TABMHPH ACOCH Ba
TAXMsIM CHCTEMau MYOCHMPH MOHHUTOPHHI a3 00JIOM pedyad TUAPABJIMKHH HAKOU
00épun lanrapa" TaBcusixo oujg 6a TaxKUKU HakOU 00€puu Jlanrapa 00 ycynxou
reopusnkin (MaKTabCO3WM CEHCMHKHA, MyalssH KapgaHu cudatu OeToH,
MaKTabCO3MU YyITpacagond Jdap caTxd OETOH, MapMauyOXXOU TEPMOMETPHR),
CHCTeMaM Ha30paTH CUJICWJIaBUM TardupeéOMu cypbaTu cenu oW Ba peyaun
TUAPABIUKA Jap HAKOXO0 KOpKap/ Ba MEIIHUXO0 Kap/a 1yaaacrT.

bexatapuu 6a wuctudogaauxuu HAKOXOM THUAPOTEXHUKA OO0 MauMyu
HUIIOHINXAHIAXO0W 3€pUH TaBCU(}p Kapaa MellaBaj: - XOJIaTH Maccan XOKHH
aTpodu UHIITIOOTHU HAKOM; - X0JIaTU MHIIOOTH COXTMOHII.

baxomuxuu XomaTh TEXHUKUM WHIIOOT a3 PyWH HHUIMOHAWXAHAAXOH Jap
0010 3UWKpIIyda Jap MapXwiah COXTMOH Ba wuctudomadbapuu oH 00 poxu
a3Ha3apry3apoHi Ba HazopaT MyBO(UKUA TamaboOTU MEBEPY KOMAAXOU COXTMOHM
cypaT MeTHpa.

CaHuUIM XOJIaTH TEXHUKUU MHIIOOTH HAKOXO J1ap ce Mapxuja ryapoHuaa
MemaBaa: 1) Tail€pit 0a Ty3apOHUIAHW TAIIXMCXO; 2) TAIIXUCH YalIMIWI; 3)
TaIIXucu acO00i.

MunbGaba, MO KOpKapAu TaAOUPXOHW MYXAHIUCUPO OHJ 0a TallIXucu
acbobun HAKOXOM THUAPOTEXHMKHA Mac a3 uctudomam TynoHA 0o umctudoma as
YCYIIXOU TAaXKUKOTU reopr3uKi Oappacii MEKYHEM.

Hap wanBanu 3 TapkuO Ba XauyMH KOPXOM TAXKUKOTH Jap HAKOM OOEpuU
Jlanrapa TaBacCyTH yCyJIXou reo(U3NKi oBapaa IiyaaaH.
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Yaasamu 3. - XauM Ba HAMYJIXOH YCYJIXON TAXKUKOTH re0(hU3UKi

Hamyaxou kop Xaym
Makrancosuu ceiicmuki (YKMI) (YMIL) 2800 ¢.T.
Vceynu myaiissH HamyaaHu cudaTu OETOH TaApUKHU YCYJIU 5600 ¢.T.
oosrau HIMmuar
MakTabco3uu yJaTpacaion 1ap caTxu 0eToH 1000 ¢.T.

A3 nax3au 6a uctudoaaguxuu HakOu o0€épuu lanrapa, ku gapo3uai 13 813
MeTp Mebolaa, 35 cojl cunapi ramraact. Talu cojIXxou Japo3 UH MHIIIOOTH a3UMU
TUJPOTEXHUKA TaMOMM Bojuu Jlanrapapo 60 06 6e TaHahdyc TabMUH MEHAMOSI
(pacmu 8).

Jlap HaTUYau TaXKUKOT 0a MO Mysiccap rapJinj, KM KUThaxou XapoOllyaa Ba
3apapauaapo Jap HaKOM acoci Ba HAaKOXOM COXTMOHMHU pakamxou 1, 2, 3 Ba 4
MyaiissH HamoeM. Jlap 3aMuHau MabJIyMOTH TAIIXUCH YAIIMINJI, Xa4MHU KOPXO JIap
KUThaXOU 3apap/uja XUcoO Ba TaaOUpy 4OopaOUHUXO BoOacTta 0a ry3apOHMIAHU
KOPXOHU TabMUPY OapKapopco3i NEMTHUXO/ Kap/ia I1yJaacrt.

Mymoxuaaxo a3 pyium XoJlaTd HAKOXOUW THUIAPOTEXHHKHA 0a BoOcUTau
acboOxou ¢docuiaaBid XaHroMH UCTHU(OAA Ba a3zHA3aPry3apoOHUU YalIMIUA Jap
xonate, K (aboauITH HAKOXO Oo3momiTa MmemiaBaj, 6a pox MOHIAa MeIIaBaH.
Tauxuzotu ¢ocunasit (cucreman urtuiootn-tamxucin — CUT) Ha xamera gap
Oopau Ba3bUATH HAKOXO MabIyMOTH MyKaMMaJl MEIUXAH/I.

120 -
100 | g
80

60 A B UkTaopu nouxasii 100 m3/c
B ImKoHMATK BoKen 10 m3/c
40 _
o UmKoHuATH Boken 15 c3/c

20 +

Capodu X0/1aTu BOKeWn
NlonxaBun 4ap conu
(m3/c) 2021 (m3/c)

Pacmu 8. — JIunamukau mykorcaBuu capdu 00 a3 1apB0o3axou UAOPAKyHUU HAKOW acoCH
BobOacTa 6a UKTUIOPH JIOUXABH Ba X0JaTH BOKEHN

TaTOuky Ha3zapusyu rapMii Ba Maccary3apoHii UIMKOH MEIMXal, KU CypbaTu
cenmu o0 gap HAKOXOM THAPOTEXHUKH, Mapexo, 4yhOopXxo, KaHAIXO Ba KyOypxo
MyalisiH KapJa ImaBaja. XapakaTu o0 TaBacCyTH HAKOXOM TMAPOTEXHUKH, HapEXo,
KaHaJIX0 Ba KyOypx0 MHTHKOJIA OMMAaBUU MOEh MeOoIIaa, Ku 00 MHTHKOJIU TapMit
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a3 MyXUTH 3UCT 0a amai O6apoBapaa memaBana. CypbaTu cenu 00 Uil Kaaap 3UeH
Oomaa, cypbaTd MHTHUKOJIM TapMil a3 MyXUTH aTpod Ba Uykypuw Tardupeouu
XapopaT HU3 XaMOH KaJap 3 MElIaBa/l.

Haxkmau goirupmasuyd KUThaxo Ba ME30METPXO0 Jap pacMu 9 HMIIOH Joja
myaaact. dap pacmu 10 6omaja, HakIan Tardupeéoun xapopat aap nesomerpu I1-
33 a3 cababu TarinpéOum mMaBcuMHU (COOHA)-U (aBOIHUATH O(TOON IEIITHUXO/I
rapJuaaacr.
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Pacmn 9.- Hakman qoifrupiaBuy napMadoxxou Me30MeTpil Jap KAThau COXMIIN Yaru KabaTu
HaMakuu gapéu Baxu

T'paduran Tariupéinx xapopar Jap woxwm [1-33

——geapan —8—fapT —i—Anpen —=—Riad —=—om —8—Hon Aaryer  ———Cenml g Onradp  —s—rowbp Aennte
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UysypHs dox (M)
Pacmu 10.- Hakmrau Tariiupéoun xapopatu o6 map I1-33

Hap mnosu HakO Oapow HIOpaKyHUU Nyppa MYIIOXMAAXOU TardupEeONn
XapopaTpo Jap XaMBOpHUM aMyaé BoOacTa a3 YyKypd Aap 4YaHI KUTha TAlIKWI
KapJlaH MyMKUH acT (pacmu 11).

Bakre km xapopatn moeb 6a Hykram T mepacan, mac xanromu Oa nmact
OBApDAAHU MYOJWJIAW 3MIIMPUKUU CATXU OSIHIA HyKTah 11 HCTUCHO Merapiamu.
XaMHUH TapuK, 3UEAIIABUU TAaJpUYaH JAap MUHTAKAU XapOpaTu rapMUAUXaHIAU
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daporupun HykTau Ti To HykTam Ts, mail map mail HyKTaxou XapopaT XaHroMH 0a
JIaCT OBapAaHu MYOJIMJIaM caTXM OsiHAa Oaprapad xkapaa MelaBaH.

4

Tl 4=
24
T —

T4 g

TS5 &

Pacmu 11. - Hakman yoirupiaBum XuCOOKYHAKXOU XapoparTit Jap nostu Hakoxo (1- Oypurm
HakKO, 2 - pyUnyIm oxaHy O€TOHM, 3 - XUCOOKYHAKXOM XapopaTit 6a MUKIopH S5 anad, 60
kagamMmMoHuu 10 M, 4 - HakOM adpaTCUOHIA)

Hap gagBanu 4 Hakiia Ba aJrOPUTMHU XYJIOCAXOW Makaaprnaivuyd MyoJuiau
SMIUPUK#A Ba UCTU(HOJau OH HUIIIOH 10/1a IIy/1aacT.

Yaasaim 4. - ATOPUTMU XyJIOCAXOH Maiiapnaiuyi MyoIuian IMIUPUKA Ba UCTU(OTAN OH

Mukaopu HyKTaxo T1+T5 T2+T5 T3+T5 T4+TS5

Myoaunan SMITAPUK# t(i, 1)=a; h(i, 1) | t(i, 2)=a; h(i, 2) | t(i, 3)=a; h(i, 3) | t(i, 4)=a; h(i, 4)
+ bi e + bi + bi

Xan h(l,l): tl_‘i.,:lr_z}.—b[ h(l,Z): tl\i.,i:l.—b[ h(1,3): tl\i.,i}.—b[ h(1,4): tl\i.,dr-jl.—b[

Ah_, xanromu | h(i+1,1)- h(i,1) | h(i+1,2)- h(i,2) | h(i+1,3)- h(i,3) | h(i+1,4)- h(i,4)

T(i +1) — T(i)

VYeynmu NEemHuXOoIIy1a Ba CUCTEMan MYIIOXUAa WMKOHMAT MEIMXaH[d, KU
cypbaTu ceiar 00 Jap HakOXo MyalsiH Kapaa maBaj. MHUyHUH, yCyJl Ba cCUCTEMaun
MYIIOXUJa UMKOH MEIWXaHI, KU Jap acoch Hab3u xapopaT Ba IacT IIyJaHH
KMMaTH MHTUKOJW Maccau rapmi tariiup épraHm pedau TMApPaBIMKAUA HAKO Jap
HaTUYau Oa By4ya oMajaHu (ypypaBUXO Ba 4yHOOpXO Aap Mmos, Ku OOMCHU TacT
IIyJaHU CYpBhaTH CeIu 00 Merapaajl, MyalstH Kap/a IaBaj.

bapou wmyaiissH kapmanu capdaum o6 6a cucremMaxou Kylmoau obOEpi Ba
3ax0ypx0, MTap€Xou TaOui Ba CyHBH, KAHAJIX0, KOJUIEKTOPXOW OOMapTo Ba aUTAP
Maqpou 00X0 yCysly acO00XOU UEHKYHUU CypBhaTH MUEHAM CeTd 00 XeJIo 3U€IaHI.

Jap HakKOXOU T'MAPOTEXHUKHA Oapou YeH KapAaHW CypbhaTH Celd 00 yCyJIXo
Ba acO00X0oM YeHKYHA MaB4uyJ HecTaHd. bo Hazapaomtu uH myaudg aap 3epooodu
4.3 — 1 pucona yCyJu YeH KapJlaHU CypbaTH ceu o0po aap HakOxo 00 ucrtudoaa
a3 Ha3apHsIu TapMHUTy3apPOHUH Macca TEITHUXO0/1 Kap/1aacr.

bo wucrudoma a3z umH ycyn cucTeMaud XyJIKOPH UYEHKYHHPO Jap acoCH
CWICWJIaBUM acO00X0M HA30paTH pevau TMIPaBIUKUU HakOU o6€épun [anrapa, ku
naposuaiil 3uéaa a3 14 KujaoMeTp acT, COXTaH MyMKHH acT (pacmu 12).
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Hax6u o6épuu Janrapa kaitxo 603 6a uctudoaa goaa 1nyaaacT Ba a3 uH py,

0a TapMHUpPHU KamuTaad SXTuU€Y mgopan. A3 cababu OH, KM COXTaHU CHCTEMau
XYAKOPH YEHKYHW Jap acoOCH YOUTMPKYHUU CUJICHJIABUM TauyxM30TH Oaxpu
HA30paTU peYau TUAPABIUKA 6a padTh KOPXOU OAPKAPOPKYHUM CaJaMaBil Xasial
HapacoHa/l, TAYXU30T a3 CaTXU 3aMHH J1ap 60J10u HAKO ry30I11ITa MEIaBaHI.

Mo a3 carxum 3aMUH OC€BOCHMTa KaJ-Kaad MexXBapd HAkKO YOXXOH

JUAMETpAIIOH 72 MUJIIMMETpapo IapMa Kapaa, CMMU rapMuauxaHjaan ubopar as
5 XUCOOKyHakW XapopaTpo, KM xap kamamam 10 meTp act, Bacl MEKyHEM.
[IIymopau ymyMmuu 4oxxo 14 agaapo Talkuil Meauxai, Ku 60 Xxucoou sk 4ox aap 1
KujgoMmeTp 6apobap act (pacmu 13).

bypuimu reonorunnu Hak6bu o6&pun Jlanrapa
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Pacmu 12. - Bypuiu reosiori Ba HakIIau XoJiaTuu HaKOu o6€puu Jlanrapa: 1- HakOu

TUAPOTEXHUKHUHU (PUIIIOPH, 2-TOJIOPH 1apBO3aX0, 3- YOXU MABUIINKAH, 4- HAKOM COXTMOHUM No4,

5- HakOxou coxTMOoHHU Ne2, 6-HakOu coxTMOHM Ne3, 7- HakOu caxTmoni Nel, 8- maxran

a’paTCUOH, 9-HaKOU rupoTexHukuu oedumiop, 10-nmopranu 6Gapomaarox, 11- nopranmu

JapoMaarox
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Pacmu 13. - Hakman quxo30HuIaHu 00 Tan TepMOMETpPi 1ap HakKOX0: 1-HAKO, 2-yuHCH

KyXi, 3-mapmMadoxe, Kiu 60J10u OH KyOypau IMyJIo/i IIMHOHK/IA 11yAaacT, 4- 0odTan TepMOMETpid,

5- XUCOOKYHAKXOU Xapopart, 6-0;10k1 OEHOKUIN MHTUKOJIM HATUYAX0, 7 — MaurupaKk



19

XVYJOCAXO
1.HaTtn4yaxou acocuu WIMHH JIHCCEPTATCHUS

1. Hatugaxou Taxiauiay TaxXKUKOTH CEHCMOAKYTUKHU MACCUBXOU aTpodu
HAaKOXOM COXTMOHW HHUIIOH MEOUXAHI, KM CypbaTH MaB4YXxou mapo3pys (Vp)
BobOacra a3 mapayau 6oppapopuxo tariiup €praana: 4500-4900 m/c nap MaccuBu
BaliponHamyaa, 2500-3100 mM/c map mMuHTakau Oopdapopuxou ¢avoa Ba 3300-
4100 m/c map MmuHTakam Oopdapopuxou 3aud. Jlap HaTuyam aHICIMOAHU
qopaOUHUXO oM 0a YCTYBOPKYHMH MAcCHB Jap KUThaW JEBOPU MYKOOWI (map
MHUHTaKau QypypaBun nemouHUIIy1a 6a Tapadu AeBOpan Yanyd HAaKOM COXTMOHHUU
HC-2) xeno GexTap rapauaaHu xosaT 0a Hazap mepacal. XaMUH TaBp a3 pyuu
HAaTUYaXOU TAXKUKOTHU yITpacagon cypbaTu MaBuxou gapo3pys (3040 — 4540 m/c)
Ba MaBuxou KyHpaajaHri (1660 — 2500 m/c) myaiisin kapaa mygang [8—M, 9-M, 13—
M].

2. MyaliisH kapaa mya, Ku percanrxou cButau Kusunrom Kikz, aneBponurxoun
ceutan OOurapmu noéH Kiob, percanrxou cButam OOurapmu 6oso Kiob, Ba
percanrxou cBuTtan Kapaky3 600 kumMaTXoum MUEHAU CypbaTH MaBUM TYJOHH Jap
MuUHTaKau oopdapopuun dpavos az 2500 To 3200 m/c, nap MuHTakau 6opdapopuu
3aud a3 3300 Tto 4800 m/c Ba 3méma a3 4800 m/c gap MHHTaAKad YHMHCXOU
BalipoHHaIyja xoc act. Fadcun muntakau 6opdapopun ¢pabon 6a xucoou MucHa,
Oapou xamaum 4YUMHCXOU Jap OoJio 3ukpmiyaa 1-4 Merp Ba Jap MHHTakKau
o6opdapopuu 3aud 4-8 merppo Tamkmia meauxaa [8-M, 9-M, 13-M].

3. ¥Ycynmu Taxusilyga Ba MYOJWIAXOU TMEUIHMXOArapAauja Oapou MyausH
KapJlaHu CypbaTu yapaéHu 00 MMKOH MeIUXaJ, KM MBa3IIaBUU CYypbaTH YapaéHU
00 Ba TarupeOuU peuan rUAPABINKHA 1ap HAKOXO MyailsiH Kapaa masan [4-M, 6-M,
14-M, 15-M, 18-M].

4. Cucremanm XyIKOpPHM UYEHKYHaHJa Jap acOCH YOUTHMPKYHHH CUJICUIIaBHHU
TAaYXU30TH YEHKYHAHIau XapopaT 0apou Ha30paTu pedau rujapabiuki gap Hakou
00&pun Jlanrapa nemrHuxo1 rapauaaact [4-M, 6-M, 14-M, 15-M, 18-M].

2. TaBcusxo ouj 6a nuctudonan aMaauu HATHYAXOH TAXKHKOT
1. Jap MuHTaKaxoe, K a3 TapKUIIXO Ba MIUKACTAX0 TabCUPU MaHbA TUIaaH]I,
agzoumu kumat Vp a3 3200-3400 m/c To 3300-4100 M/c map MUHTaKau
o6opdapopuu 3aud Ba a3 4000-4400 m/c To 4500-4800 m/c nap maccuBu HHcCOATaH
BalipoHHamyJa 0a mymoxuaa Mepacaa. YUyHUH OUrapryHUXOpO Aap KUThaXxou
cyctinyna 6a BocUTau MyCTaxKaM HamMyJlaHU MacCUBXO (CEeMEHTKYHi, JJaHrap3aHi),
6aprapad HaMyaaH MyMKHUH acT.
2.YuxaTu ry3apOHUJAHM TaXKUKOTH Teo(pU3UKHMU HakOu oO0&pum J[lanrapa
TaBCUSIXOU 3€pUH MEIIHNXO0] KapAa MelIaBaH/I;
- MAKTa'bCO3UM CECMUKUM JIEBOPXOU POCT Ba yanu HakOu oo6€pum lanrapa;
- TaXKUKOT 00 ycynu 6osrau LlImuar 6apou myaiissH kapaanu cudatu 6eToH
Jap yaxop HykTau atpodu HakO map Macodan KaJaMxou MyaisiH Jap poxu HaKO;
- MAaKTabhCO3UM YIITpacagon a3 pyilu OETOH Jap KUThaxOU HHTHUXOOIIyIau
HaKO.
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3. ba Bocutam ycynum kKopkaparapaudaa Ba (popmyrnan XOCWIIIYAA, METaBOH
CypbaTH Tariupeéoun cenu o6 Ba peyau THAPABIMKUPO Jap HAKOXO MyaisiH Kapaa
1aBajl.

4. CucteMan XyJIKOPUM YEHKYHH OO YOUTMPKYHUU CHJICHJIABUU Tadyxyu30TH
YEHKYHHH XapopaTpo Oapou Ha30opaTH peyaum THAPABIMKUNA HAKOU 00&pum
JlaHFapa MenHuxo/1 Kapja MeliaBal.
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BBEJIEHUE

AKTYaJIbHOCTb TeMbl HccaeqoBaHus. PasButume THAPOTEXHUYECKOTO
CTPOUTEIILCTBA, CBSI3AHHOE C OOIIUM Pa3BUTHEM IMPOU3BOAUTEIILHBIX CHJI, CTABUT
nepel  U3bICKATEISIMU, MNPOSKTUPOBIIMKAMM, CTPOUTEISIMU M CIIYXKOO
JKCIUTyaTalluM THAPOTEXHUUYECKUX 0OOBEKTOB BCE 00JIee CIIOKHBIE U OTBETCTBEHHBIE
3aJ1a4U.

Jlo ompeaeneHHOro 3Tamna pa3BUTHS THAPOTEXHUUYECKOTO CTPOUTENIHCTBA
OCHOBHOE BHMMAaHHME IIPOCKTHPOBIIMKOB M CTPOUTENICH YIEIsIOCh H3YYEHUIO
MaTepHaJIOB, U3 KOTOPBIX CO3AIOTCS MHXKEHEPHBIE OOBEKTHI, B TO BPeMs KaK UX
pa3MEIICHUI0 OTBOAMIIACH BTOPOCTENEHHAs pojib. OIHAKO COBPEMCHHBIC
TeXHOTE€HHbBIC HATPY3KU HA MACCUBBI TOPHBIX MOPO JOCTUTIN TAKUX BEJIMYMH, YTO
4acTO BBI3BIBAIOT ONACHBIE JUISI COOPYXKEHUM U  OKPYXKAIOIMIEH  Cpeabl
nedopMaIlMoHHbIE MPOLIECCHl W SBJICHHS B TOPHBIX IOpojax. be3 mporHosa
yKa3aHHBIX 3Q(EeKTOB U UX MPEIOTBPAICHNUS] HEBO3MOXHO JaJIbHEHIIEe pa3BUTHE
KPYIMHOW TUAPOTEXHUKHU. B CBSA3M ¢ 3TUM B MOCTEAHNE TOABI PE3KO BBIPOC MHTEPEC
TUAPOTEXHUKOB K CKaJIbHBIM OCHOBAHMSM THAPOTEXHUUECKUX COOPYKECHHUM, Ha
KOTOPBIX MPEUMYIIECTBEHHO CTPOSITCI Hanbojiee KPYMHBIE U CII0KHBIE OOBEKTHI. B
OTJIMYME OT MPOILIBIX JIET MAaCCUBBI TOPHBIX MOPOJ HAa y4aCTKaX CTPOMUTEILCTBA
paccMaTpUBAIOTCS C MO3UIMNA UX B3aUMOJICUCTBUS C COOPYKEHUSIMHU Ha Pa3INYHBIX
JTamax CTPOMTEIbCTBA M OIKCIUIyaTalluM TOTO WIJIM WHOTO OOBEKTAa, MCXOIS M3
OOIMX KOHUEMIMKA 0e30MacHOCTU MPOEKTUPYEMBIX COOPYKEHHH Kak Is
HACeJICHMS, TaK U JIJISI OKPYXKAIOIIEH Cpebl.

CKaJbHBIM MacCHB — 0o0Jjiee CIIOKHBIM 3JIEMEHT 3TOM CHCTEMbBI, TaK KaK B
TEUEHWE JINTEILHOM HCTOPUU CBOeTOo (OPMHUPOBAHUS ¢ Pa3BUTHS OH
MHOTOKPATHO TIOJIBEPrajics BO3ACHCTBUSAM Pa3IUUHBIX MPUPOIHBIX CHJI, KOTOPBIC
CIIO)KHBIM 00pa3oM W3MEHWJIM €ro CTpOeHHe, CTPYKTypy H CBOICTBA,
oOycnaBiauBasi, KaK IIPaBUJIO, Pa3HYI M3MEHUMBOCTh (PU3UKO-MEXaHUUYECKUX
XapaKTePUCTUK MAacCHBA B MacIITabe HHXXEHEPHOU ACATEIILHOCTU UeJIOBEKa.

HecoMHEeHHO, YTO TOJBKO COBEPIICHCTBYS HAIlM 3HAHUS O CBOMCTBax
MIPUPOIHOM Cpe/ibl KAK COCTABHOM YAaCTH CIIOKHOM MH)KEHEPHOM CUCTEMBI OOBEKT —
CKaJIbHBI ~ MacCHMB, MOXHO OOOCHOBAaHHO  pa3pelniaTh  CYIIECTBYIOIIUE
MPOTUBOPEUMS  MEXAY  HAJEKHOCTBIO  CTPOSIIETocs OOBEKTa M €ro
9KOHOMHMYHOCTBIO. DTOT TE3UC OUYEBUJICH, TaK KaK TOJBKO IPHU MaKCHMaJIbHOM
WCIIOJIb30BAHUU MOTEHIIMAIBHOU «HECYIIEi» CIIOCOOHOCTH MacCHBa C YYETOM €ro
B3aMMOJCHCTBUSL C COOPYXEHHEM M HX B3aMMHOI'O BIIMSHHS Ha CBOWCTBA H
COCTOSIHMSI JOPYr JOpyra MOXHO U30eXaTh W3IUIIHAX 3alacoB MPOYHOCTH
COOPYKEHHI, BEIpA0OTATh ONTUMAIIbHBIE PEXKUMBI UX SKCILTyaTAIIHH.

CoOBEpIIIEHCTBOBAHHUE  CYIIECTBYIOIIUX METOJOB H3YUYCHUS CKaJIbHBIX
MAaCCHBOB U TPEXIE BCEro H3ydeHHE (HU3MKO-MEXaHUYECKUX CBOMCTB TOPHBIX
ITOPOJ B YCIOBHUSX UX €CTECTBEHHOI'O 3aJIeTaHMs, SIBJISIIOTCS aKTyallbHOM 3a1adeii.

Crenennb M3y4eHHOCTH TeMbl auccepramuu. Ocoboe BHUMaHUE MPHU U3YUECHUU
VOPYTUX, IPOYHOCTHBIX U  Ae(OPMAIIMOHHBIX  XaPAaKTEPUCTUK  CKaJIbHBIX
BMEIIAIOIINX MOPOJ TUAPOTEXHUUYECKUX TYHHEICH B COBPEMEHHBIX M3BICKAHUSX,
yAEISIETCS METOaM MHKEHEPHOI reo(r3UKU, KOTOPhIE IO CBOUM ITOTCHIIMAIbHBIM
BO3MOXKHOCTSIM, HECOMHEHHO, SIBJISSIOTCSI OQHUMH M3 OCHOBHBIX KOJWYECTBEHHBIX
METOHO0B M3YUYCHUS] MAaCCUBOB CKaJIbHBIX Imopod. B padorax A.M. Casuua [3], B./1.
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Kyronmkuya [7], A.A. Bapru [1], O.I'. T'asuesa [2], H.H. I'opssunosa [4], B.H.
Kontera [6], B.H. Hukutuna [8], B.[. ITapdpeonona [10], FO.A. dummana [10],
3.I'. Amenko [11], JI.B. Hlaymsina [15], a Takke Apyrux ucciaeaoBaTeaeid 00001eH
OOJBILION OMBIT MO UCIOJb30BAHUIO METOJOB HWHXKEHEPHOW TeOo(pU3UKU MpHU
U3YUYEHUN XAaPAKTEPUCTUK CKaJbHBIX MACCMBOB KaK CpeAbl C pa3MelleHueM
KPYMHBIX TUIPOTEXHUYECKUX COOPYKEHUH.

[TpoOnemMaM wu3ydeHUs (PUBMKO-MEXAHUYECKUX XAPAKTEPUCTUK CKAJIbHBIX
BMEIIAIONINX TOPOAA THUAPOTEXHUYECKUX TYHHEIEH MOCBSIIEHbI TAKXE TPY/bl
TAUKUKCKUX YYEHBIX U HCCIeqoBaTesed reoPu3nyecKuMyd M TeOTEXHUUYECKUMU
metogamu - C.K. Hasnarmoena [5], H.M. Xacanzona [14], A.P. ®a3puioBa [3] u
Ap.

Cas3b TeMbI UCCEPTAIMHN C HAYYHBIMH MPOrPAMMAMH.

JuccepraiimoHHasi paboTa BBINIOJHSIACH C YUETOM MojioKeHuit «KoHueniumu
pPa3BUTHUSL  OTpaAciel  TOIUIMBHO-IHEPTreTMYECKOro  KoMiuiekca PecnyOimku
Tamxukucran Ha nepuoa 2003-2015 rr.», «IIporpammser 1o 3ddekTuBHOMY
HCIIOJIb30BAHUIO TUJIPOIHEPIETUUECKUX PECYpPCOB U 3HeprocoepexeHuto Ha 2012-
2016 rr.», «IIporpaMMbl UCTIOJIL30BAHUSI BO3OOHOBISIEMbIX UCTOUYHUKOB IHEPIUU
Ha 2007-2015 rr.», tempr HUP TI'P 0120TJ01028 «Crpaterus pa3BUTUS U
ONTUMU3AIMS OajlaHca 3HepropecypcoB. ['MIpPO-yroibHBIM ClieHApUil pa3BUTHS
sHepreTuku Tamkukucrana» (cpok ucrnojHeHus: 2020-2024 rr.) u peanu3anuu
npoekTta Porynckoit ['DC.

OBIIAA XAPAKTEPUCTUKA NCCIIEJOBAHUA

OcHoBHasl 1eJIb JUCCEPTANMOHHOI padoThl — 00CIIeIOBaHNE THAPOTEXHUICCKIX
TyHHEJICH TIOCTie JITUTCIIBHOM OJKCIUTyaTallid W OICHKA (DU3MKO-MEXaHUYECKHX
XapaKTePUCTHK BMEIIAOIIETO MAaCCUBA.

JI71st moCTHKeHUsI Ha3BaHHOM 11eJI11 HeOOXOIUMO PEIIUTh CISAYIOIINE 3a1aYH:

1. OueHuth  (¢PU3MKO-MEXaHUYECKUE  (YINpyrue, MPOYHOCTHBIE U
nedopMaIMoOHHbIE) XapaKTEPUCTUKHA BMEMIAIOIIET0 MAaCCUBa CEHCMOAKYCTHIECKUM
METOJIOM M KeJIe300€TOHHOM OTACIKU YIbTPA3BYKOBBIM NPOPUINPOBAHUEM IIO
OeTOHY TTOCIe IUTETLHOM IKCIUTyaTaIuH.

2. YTOUHUTH 30HBI OCJIAOJICHHBIX M MOHMKEHHBIX XapPAKTEPUCTUK (30HBI
Pa3yIIOTHEHHS) BMEIIAIOIIEr0 MacCUBa METOIOM CEMCMUUECKO ToMOoTrpaduu.

3. Pa3zpaboraTth METOJI IS ONpEAEICHUST CKOPOCTH BOJHOTO IIOTOKA U
U3MEHEHMS THAPABINUECKOT0 PeKHMMa B BBICOKOHATIOPHBIX TyHHEISX.

4. Pa3paboTaTh CUCTEMBI CTBOPHOT'O KOHTPOJISI THAPABINYECKOTO peKUMa B
TUAPOTEXHUUECKUX TYHHEIISIX M aBTOMATHU3UPOBAHHYIO MU3MEPHUTEIIBHYIO CUCTEMY
KaCKaJIHOT'O KOHTPOJISI O BCeH MPOTSXKEHHOCTH.

OO0beKT MCC/IeI0BaAHUA — THIPOTEXHUUYECKHE TYHHEIW TOCHe IIUTEIIhHOMN
9KCIUTyaTaIlH.

IIpenmer  wMccienoBaHMsi —  BIMSHHE  JUIMTEIIBHONW  OKCIUTyaTalluM
TUAPOTEXHUYECKUX TYHHeJIe Ha  (U3UKO-MEXaHUYECKHE XapaKTECPUCTUKH
BMEIIAOIIET0 MAacCHBa.

HayuHasi HoBH3Ha padoTHI 3aKJII0YAETCS B CJIeAYIOIIEM:

1. BoisBiieHBI 1 onipeaeieHbl (pU3NKO-MeXaHnueckue (ympyrue, IpoOYHOCTHBIC
U nedhOopMaIIMOHHBIE) XapaKTEPUCTUKHU KEJIE300€TOHHOM OTIEIKH CTPOUTEIIHHBIX
tyHHeneit CT-1 u CT-2 Porynckoir I'2C yabTpa3ByKOBBIM METOJIOM U
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BMEIIAIOIIETO MACCMBA CEMCMOAKYCTUYECKUMHU METOJAMU TOCJE JIUTEIIbHON
SKCIUTyaTallUu.

2. BroisBiaeHBI 30HBI OCITAOJCHHBIX W MOHMKEHHBIX XapaKTEPUCTUK (30HBI
pa3yIIOTHEHHUS) BMeIIaoIero MmaccuBa crpoutenbHbix TyHHener CT-1 u CT-2
Porynckoit '9C metogom ceficMuieckoii Tomorpadgum.

3. Pa3paboTaH MeToH JIsl OMNPEIETICHUST CKOPOCTU BOJHOTO IOTOKa U
W3MEHEHUSI TUAPABIUYECKOTO PEXKUMA B BBICOKOHAMOPHBIX TYHHEISIX HA OCHOBE
W3MEHEHMS TEIIOBOTO TOJIsl BOKPYT TMAPOTEXHUUYECKOTO TYHHES.

4. Pa3zpaboTaHa cuCTeMa CTBOPHOI'O KOHTPOJISI TUAPABINUECKOTO peKUMa B
TUJIPOTEXHUYECKUX TYHHEISAX M ABTOMATH3UPOBAHHAS WU3MEPUTENIbHAS CHUCTEMa
KaCKaJHOTO KOHTPOJIS IO BCEU MPOTS)KEHHOCTH.

TeopeTuueckass 1 HAYYHO-NIPAKTHYECKAS] 3HAYUMOCTh PA0OTHI 3aAKJIH0OYAETCH B:

- pa3pabOTKE KOMIUIEKCHOM MNpOrpaMMbl  OOCIE€IOBaHUSl  yIPYTHX,
MPOYHOCTHBIX U Je(hOPMAIIMOHHBIX XapaKTEPUCTUK KeIe300€TOHHON OTHEIKU U
BMEIIAIONIET0 MacCUuBa TUAPOTEXHUYECKMX TYHHENEW IIoClie  JJIMTEIbHOMN
SKCIUTyaTallUu.

- YTOYHEHUE 30HbI OCJIA0JICHHBIX U MOHMKEHHBIX XapaKTEPUCTUK YUYACTKOB
TUJPOTEXHUUYECKUX TYHHEJIEH M Ha3HAUYCHUE WHXKEHEPHBIX MEPONPUSITUH 10
YKPEMUTEIbHOM 1IEMEHTAIIMA BMEIIAIOIIEr0 MacCUBa.

- BHEIPEHHWE B  OKCIUIyaTallMI0 CHUCTEMbl  CTBOPHOTO  KOHTPOJIS
TUIPABINYECKOTO pexxuma B TUJIPOTEXHUYECKUX TYHHEJSIX u
ABTOMATU3UPOBAHHOW M3MEPUTEIILHOM CHUCTEMBI KACKAJHOTO KOHTPOJIS IO BCEU
MPOTS>KEHHOCTH.

Ha 3amuTy BbIHOCSITCSI:

1. KowmmiekcHoe  oOcienoBaHue  (PU3MKO-MEXaHUYECKUX  (YIPYTUX,
MPOYHOCTHBIX U Je(OPMAIMOHHBIX) XapaKTEPUCTHUK BMEIIAIOIIEr0 MacCHBa M
Kene300eToHHoM otaenku crpoutenbHbIX TyHHene CT-1 u CT-2 Porynckoit '2C
MOCJIE JUIUTEIbHOU S3KCIUTyaTallud, YJIbTPA3BYKOBBIM U CEUCMOAKYCTUYECKUM
METOJAMU.

2. YTouyHEeHHE 30H OCJA0JICHHBIX M TOHMKEHHBIX XapaKTEPUCTUK (30HBI
pa3yIUIOTHEHHUs])  BMEIIAIOIIETO  MacCMBa  TUJAPOTEXHUYECKUX  TYHHEEH
AKYCTUUYECKMMU METOJAMU U CEHCMUUECKOU ToOMOTrpaduu.

3. Meron g OIpENesieHUus CKOPOCTH BOJHOTO ITIOTOKA M W3MEHEHHUS
TUJIPABINYECKOTO PEXUMa B BBICOKOHAIOPHBIX TYHHEISIX HAa OCHOBE MU3MEHEHUS
TEIJIOBOTO TOJISI BOKPYT TMAPOTEXHUYECKOTO TYHHES 110 BCEU MPOTSIKEHHOCTH.

Crenenb J10CTOBEPHOCTH pe3yabTaToB. B mpoliecce NMpoBeaeHUs IOJIEBBIX
reopU3nUeCKuXx HIKCIEPUMEHTOB B cTpouTenbHbiXx TyHHensix CT-1 u CT-2
Poryuckoit I'DC mosrydyeHHble pe3ysibTaThl KOJIWYECTBEHHO W KAauye€CTBEHHO
COIJIACYIOTCS C OKCIHEPUMEHTAIbHBIMU JAHHBIMUA II0 PAHEE BbINOJIHEHHBIMU
MOJIEBBIMU Te0(PU3NIECKUMU UCCIIEIOBAHUSIMU MMOA3EMHOT0 KOMILIeKca PoryHckoi
I'DC. TIloneBwrie reodusmyeckue padOTHl MPOBOIUIUCH CEPTUHUIMPOBAHHBIM
npubopom JIAKKOJINT 24M.

CooTBeTcTBHE JHCCEPTAlMM  NACHOPTY chnemuadbHOCTH. [luccepranus
COOTBETCTBYET dhopmye CIIEMATIBHOCTH 6D074401-I'unpoTexHuueckoe
CTPOUTEIHCTBO IO CIICAYIONIUM MOJOKEHUSIM:



29

- . 3 «Pa3paboTka HOBBIX HAMpPaBJICHUWA MPOTHO3UPOBAHUS HAIMPSAKEHHO-
neOpPMUPOBAHHOIO COCTOSIHUSI HAIOPHBIX M OE3HAMOPHBIX TUAPOTEXHUYECKUX
COOPYKECHUIW»;

- . 7 «IToBblllIeHNE HAAEKHOCTU U JIOJITOBEYHOCTU T'OJIOBHBIX, TPAH3UTHBIX
M KOHUEBBIX 4YacTed  pa3jIuyHbIX BOJONPOIYCKHBIX T'MAPOTEXHUYECKUX
COOPYKECHUI»;

- . 11 «OQkcmyatauoHHas HaASKHOCTh THIPOTEXHUYECKUX COOPYKEHU,
pa3paboTka HOBBIX KPUTEPHUEB HX OE30MACHOCTH, HOBBIE CHCTEMBI KOHTPOJIS U
HaOJIIOAEHUN 3a COOPYKEHMSIMU, COBEPUIEHCTBOBAHME METOJOB TEXHUYECKOU
JIUATHOCTUKU U MOHUTOPUHTA BOAHBIX CUCTEM U OOBEKTOBY.

JInunbli BkiIaa aBTopa. ABTOpPOM CPOPMYJIUPOBAHBI U TMOCTABJICHBI LEITU
UCCIIEIOBAHUM, 000OIIEHBI pe3yIbTaThl PEKUMHBIX T€O(PU3NUECKUX UCCIIEA0BAHUIA
OpEeAbIYIINX JIET, O00paboTaHbl pe3yJIbTaThl KOMIUIEKCHOIO OOCIeq0BaHUSA
YOPYTUX, HPOYHOCTHBIX U J1€(OPMALIMOHHBIX XapAKTEPUCTUK CTPOUTEIbHBIX
tynHenen CT-1 um CT-2 Porynckonr I'DC wMeromaMu CEHCMOAKYCTUKUA U
cericMuueckoii TomMorpaduu. Pa3zpaboTaHbl pEeKOMEHJALMU I10 KOMILIEKCHOMY
oOcienoBaHni0 J{aHrapyMHCKOTO HMPPUTAIIMOHHOTO TYHHEIS Teo(U3NYECKUMU
METOJaMu U  pa3paboTaHbl METOA M CHUCTEMA CTBOPHOIO  KOHTPOJIS
TUAPABIMYECKOTO PEKUMA B TUIPOTEXHUYECKUX TYHHENISIX U aBTOMAaTU3UPOBAHHAS
U3MEPUTENIbHAS CUCTEMA KACKaJTHOTO KOHTPOJIS IO BCEH MPOTSHKEHHOCTU TYHHEJIS.

Anpodanusi padoTbl. OCHOBHBIE PE3YJIBTATHI JUCCEPTALUM OBUIH JOJIOKEHBI U
OOCYXIIEHbI Ha MEXIYHAPOAHBIX M PECHYOJIMKAHCKMX Hay4YHO-IIPAKTUYECKUX
koH(pepenuusx (HITK): mexayHapoHON Hay4YHO-MPAKTUUYECKONW KOH(PEPEHIIMN Ha
TeMy «TaIKUKUCTAaH W COBPEMEHHBI MHUpP: HOBbIE TOPU30HTHI HAYYHO -
TEXHUYECKOI'0, I3KOHOMUYECKOTO W WHHOBAIMOHHOIO COTpyAHUYecTBa», Kyso,
2022, TpuHaauatoit MexayHapoaHo# Terodu3nyeckoil mkojbl « Terodusuka u
uHpopmanmonusle TexHojorum» Ha 6aze WBII, I'DuD HAHT u TTY wum.
akagemuka M.C. Ocumu, [ymanoOe, -Tam00B, 2022, MexAyHApOJIHON HAy4HO-
npakTuieckoit KoHdepeHuun Ha TeMy «MHTerpamus Hayku, WHHOBAIMN U
MPOU3BOJICTBA — OCHOBA peau3allMy TEXHOJOTUU AyaJIbHOTO OOpa30BaHUS»,
Kyns6, 2023, MexayHapoIHONH HAay4yHO — MPAKTUYECKOW KOH(EpPEeHIIMU Ha TeMy
«Mcronp30BaHUEe COBPEMEHHBIX METOJOB OOyueHUss B oOpa30BaTelIbHBIX
yupexaenusix: IIpobiembl n nepcnexkTuBbl», [ymanoe, 2023, MexIyHapOOHOU
HayyHOU KoH(epeHu «CoBpeMeHHbIe MPOOIeMbl (PU3NKU KOHIAEHCUPOBAHHOTO
coctossHus»,  Jyman6e, 2023, pecnyOJIMKAaHCKOW  HAyYHO-IPAKTHUYECKOU
KOoHpepeHIIUn Ha TeMy «MaTeMaTUuecKnue U KOMIBIOTEPHOE MOJACIUPOBAHUE
¢usnueckux  npoueccoB», JymanOe, 2023, MEXIyHapOOHOW  HAy4dyHO-
npakTu4eckoil KoHdepeHMu «BoaHbie pecypchl, HMHHOBAIUS, PECypco- W
sHeprocoepexenus», r.Jlymanode, Pecriyonuka Tamkukucran, 2023, matepuaibl
MEXIyHAPOAHOM HaydHO-TipakTuyeckol koHpepenuuu «XIII JloMmoHOCOBCKUE
yreHusr», Yactes III. EcrectBennnlie Hayku. [ymanOe, 2023, pecnybimkaHcKas
Hay4yHO-TIpaKTUYecKasi  KoH(pepeHIUss  (C  MEXAYHAPOAHBIM  y4aCTHUEM)
“TenmosnepreTuka W Termaodu3nueckue cBoiicTBa BemiecTB”, ymanOe, 2023,
HayuyHbli  cemuHap  «Pa3paboTka  pexomeHmamuii 1o  oOcCleIoBaHUIO,
KalUTaJIbHOTO PEMOHTA U CO3JIAHUI0 COBPEMEHHON CHUCTEMbl MOHUTOPHUHIA 3a
TUAPABIMYECKUM PEKUMOM JlaHTapUHCKOTO UPPUTALMOHHOTO TyHHEs», ALY,
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Hanrapa, 2023, MeXIyHapOJHONW HAay4YHO-NPAKTUYECKOW KOH(EpPEeHIIUM Ha TeMY
«Pa3BuTHE MATEMAaTUYECKHUX, TOYHBIX M ECTECTBEHHBIX HAyK MW CBSI3b C
oOpazoBaHMEM M MPOU3BOJICTBOM», Jlanrapa, 2024.

Ilyommkanuu. OCHOBHOE COJiep)KaHME JuccepTaliuyd  oTpaxkeHo B 21
MeYaTHbIX paboTax, B TOM YHUCJE 8 - B pELIEH3UPYEMBIX KypHaiax u3 nepeuns BAK
npu Ilpesumente PT, 2 wmanpix mnarteHtax Pecnybmukm Tamxukucran, 1
EBpoasniickoM mateHTe, a Takke B 7 CTaThsiX, OMYyOJIMKOBAHHBIX B COOPHHMKAX
MEXKyHAPOIHBIX, PECyOIMKAHCKUX U BCEPOCCUMCKUX HAYYHBIX KOH(DepeHI i u 3
y4eOHBIX MOoCOOUX. 3 pabOTHI HATTUCAHBI U OITYOJIMKOBAHBI ABTOPOM €IUHOJIMUYHO.

Crpykrypa m 00bém aucceprauuu. Jluccepramuonass paboTta COCTOUT U3
BBEJICHUSI, UYETBIPEX IJIaB, OCHOBHBIX BBIBOJOB, PEKOMEHAAIMI,  CIHUCKA
JUTEpaATYphl, BKIIoUaromiero 132 6ubmuorpadguyecknx CChIIOK M3JI0KeHa Ha 174
CTp., U3 HUX 152 cTp. OCHOBHOIO TEKCTa, BKIItoyaromiero 20 Tadbmaun u 51 pucyHoK.
ITpuBeneHsl Takke 5 MPUIOKEHUM HA S5 CTPAHULIAX.

OCHOBHOE COIEPXKAHUE IUCCEPTALINUN

Bo BBOAHOW dYacTu JMCCEpPTALlMM APTYMEHTUPYETCS BBIOOP TEMBI,
hopMYyIUPYIOTCS LIEIU W 3aJaud, BBISBIISIIOTCS HOBBIC HAyUYHBIC PE3YJIbTAThl U UX
NpakTU4YecKoe nmpuMeHenue. Kpome Toro, mpeacTaBiisitoTCs OCHOBHBIE TTOJIOKEHUS
padoOThI, OINMCHIBACTCS ABTOPCKUM BKJad, IOJATBEPXKAAETCS JOCTOBEPHOCTh
MOJIYYEHHBIX JTAHHBIX, MPUBOAATCS CBEICHHUS 00 ampoOanuu v myOoJIuMKanusx, a
TAKXe JTaeTCs 0030P CTPYKTYPbI JUCCEPTALIUH.

B nepBoii r1iaBe «(O030p onbITA CTPOUTENLCTBA M IKCILUIyaTAlUU
rUJIPOTEXHUYECKUX TYHHeseii B TamkukucraHe» mpuBEIeHbI 0030p OIbITaA
CTPOUTENILCTBA TUAPOTEXHUYECKUX HPPUTALIMOHHBIX TyHHeNled B TamKuUKUCTaHe

(uppurainmoHHble  TyHHenau — Baxm-Jlanrapa uw  Baxm-SBan),  oOmas
XapaKTEPUCTHKA U MHKEHEPHO-T€OJIOTUUECKUE YCIOBUSI CTPOUTEIBHBIX TYHHEIIEH
CT-1 u CT-2 Porynckoill 9C, VH)XEHEPHO-TEOJIOTUYECKUE YCIIOBUS U

KOHCTPYKUUM J{aHrapuHCKOTrO HPPUTALIMOHHOTO TYHHENIST M 0030p B3aMMHOTO
BIIMSTHUS] TUAPOTEXHUUECKUX OOBEKTOB C MACCUBAMHU CKAJIbHBIX TOPHBIX MOPOJ.

3a mnocienHue Ba JecATWIETHS B TaIKMKUCTAHE NOSBUINUCHL M ObUIM
BBEJCHBI B JKCIUIYAaTAI[MIO HOBBIE IS CTPaHbl KPYITHBIE MH)KEHEPHBIE OOBEKTHI:
YETBIPE  TPAHCIOPTHBIX  TYHHENS, IIPOJIOXKEHHBIX MOJA TypKECTaHCKHUM,
I'uccapckum, Panronckum um CapcapskCKuM XpeOTaMu B LEHTPAJIIbHOW YacTH
pecniyouku. JlmuHa 3TUX TyHHENEH Bapbupyercs oT 2,2 10 5,3 KUJIOMETPOB.
Takxe nipu crpoutenbctBe PoryHckoit I'DC mpoiinensl cBbiiie 70 KM TyHHeENEH
PA3IIMYHOIO HA3HAYECHUS.

ABTOJIOPOKHBIE TYHHEIIM, B COYETAHUU C JBYMSI YXKE€ CYIIECTBYIOIINMU
UPPUTAIIMOHHBIMU ~ TYHHEISIMM, (QOPMHUPYIOT 3HAUYUTEIIBHYIO TEXHOTE€HHYIO
Harpy3Ky Ha T€OJIOTUYECKYIO CPELy.

B Ttabmune 1 1 2 npuBeneHbl OCHOBHbBIE CBEAEHUS O KPYIHBIX aBTOJOPOKHBIX
Y UPPUTALMOHHBIX TYHHEIAX TaKUKUCTaHA.

Tadaumna 1. - OCHOBHBIE XapPaKTEPUCTUKU KPYIMHBIX aBTOJOPOXXHBIX TYHHEJIEH B
Tagxukucraue

| HanmeHoBanue | Mlaxpucron | Hcruxmon \ XaTioH \ O3oamn
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JlnmHa, km 5,253 5,040 4,430 2,223

BbicoTa ot ypoBHs 2650 2700 1250 1190

MOpsi, M

ITorokx, mam/yac 120 110 230 230

XapakTepucTuka CraHIbI, Cnaniel, MpamMop, Ilecuanuku, Ilecuanukm,

BMeIIAIOLIUX OPOJ MpaMop BYJIKAHUTBI APTUWLINTHI TJIMHEI,
APTUJUIATHI

Tabaunma 2. - OCHOBHbIE XapaAKTEPUCTUKHU KPYMNHBIX UPPUTALMOHHBIX TYyHHEJIEH

Tamgxukucrana

HaumeHoBaHue Bax- Baxu-fIBanckuit

JlaHFapUHCKUI

Jlauna, km 5,253 5,040

BoicoTa oT ypoBHsi MOpsi, M 2650 2700

IToTok, Mm3/c 120 110

XapakTepucTuka Ilecuanukm, ITecuanuku, TIIMHBI, APTUILIUTHI

BMeIIAIIIUX MOPOJI APTUJLIATBI

CloXHBIE TOPHO-T€OJIOTUYECKUE YCIOBUS TaKMKUCTaHA CYLIECTBEHHO
3aTPYJAHSIOT CTPOUTENBCTBO TYHHENEW. Paspymiarommecss mopojbl, pa3pbIBHbIE
HapyUIEHUsl, TPEIIMHOBATOCTb, OOBOJHEHHOCTh M KapCTOBBIE 30HbI MPUBOIAT K
MHOTOUYHUCJIEHHBIM ITPOOJIeMaM Ipu MPOXOJIKE.

DU3BNKO-MEXAHUUECKUE U YIIPYTO-IIPOYHOCTHBIE CBOMCTBA TOPHOT'O MACCUBA
OIIPEAEISIOTCA HE TOJIBKO XapAaKTEPUCTUKAMM COCTABIIIOIIMX €ro IOpOoJd, HO U
CYLIECTBEHHO HM3MEHSIOTCA O] BIUSHUEM BHEIIHUX (PakTOopoB. K HUM oTHOCATCS
IIPOLIECCHl  BBIBETPUBAHUS, IPUBOMAIIME K pa3pyLIEHUIO IIOPOJ, pasrpyska
€CTECTBEHHBIX HAIPSIKEHUM, BO3ZHUKAIOIIAs MPU pa3pabOTKe MECTOPOKIACHUH, a
TAK)K€ HAJIMUME TEKTOHUYECKUX PA3JIOMOB U TPELIUH, OCIA0IAIONUX MACCHUB.

['eosiornyeckoe CTpOEHHE TOPHOIO MACCHUBA OKAa3bIBAET 3HAYUTEIIBHOE
BJINSTHUE Ha TOPHO-T€OJIOTUYECKUE YCIOBUSA OIKCIUTyaTallUM JIEBOOEPEKHBIX
ctpoutenbHbIx TyHHene CT-1 u CT-2 Poryuckoi ['9C.

CormacHo  TEXHMYECKOMY  3a/laHUI0, Teo(PU3NUEeCKHEe  HCCIIEeIOBAHUS
npooauiuck B TyHHene CT-1 na I1K 4+48-6+13, 6+86-9+04 no ieBoii cTeHe U HA
I1K 4+48-6+21, 6+86-9+24 no npasoii crene; B TyHHesae CT-2 na ITK 3+98-5+82,
6+43-8+42 no nesoii creHe u Ha 1K 3+98-5+82, 6+46-8+42 1o mpaBoii cTeHe.

TexkToHMUYECKHE YCIOBUS HA yYaCTKe Teo(PU3NIecKuX padoT B CTPOUTEITBHBIX
TYHHEJISIX TaK)Ke JOCTATOYHO CJIOXKHBIE.

Cnenyer OTMETUTH, 4TO npu MH)XEHEPHO-T€0JIOTUYECKOM
JOKYMEHTUPOBAHUU CTPOUTENIbHBIX TYHHEJIEH CTYIIEHUE KPYIHBIX TEKTOHUYECKUX
TpeuH otMeuanochk Ha IIK 5+10-6+00 B tyHHene Ne 1 u Ha IIK 4+60-5+90 B
TyHHese Ne 2, B ToJIIIe ajieBpoJUTOB HIbkHeoOurapMmckoi cButhl (K1lobl).

Bo Btopoii rinaBe '"CelicMopa3BeouHble CTAHIUMH H METOAbI 00pPaAdOTKH
ceificCMUYeCKMX JAHHBIX' Ha OCHOBE IIPOBEICHHBIX HCIENOBAHHBIN JaHH 0030p
METOJIOB U MPUOOPOB MHKEHEPHOUN reousuku, cericMuyeckoe mpopuiInpoBaHUE
[0 CTEHaM CTPOUTENIbHBIX TOHHENE METOAOM MPEJIOMIIEHHBIX BOJIH. Takxke
MPUBEICHBl HAYYHO-OOOCHOBAHHBIE PE3YJIbTAThI CEMCMHMYECKMX Tomorpaduii Ha
YYAaCTKE CTPOUTENIbHBIX TYHHENEH, YIbTPAa3BYKOBOE MNPOPUINPOBAHHUE IO
IIOBEPXHOCTU OETOHA.
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B nmocnegHune roapl MCCIIENOBATENM PA3JIMYHBIX CTPAH CTPEMSITCS HAYYHO
00OCHOBATh ONTUMAJIBHYIO POJb Te€O(U3UUECKUX METOJOB B OOIIEM KOMILIEKCE
WU3bICKAHUM, IPUHUMAS BO BHUMAHUE MPU 3TOM KakK OOIIME TEeHACHLIMU Pa3BUTHUS
WH)XEHEPHOUW TEOJIOTMM M Teo(DU3UKU, TaK M POCT CIOKHOCTH peIIaeMbIX
WHXEHEPHBIX 3a/1a4.

CelicMopa3BeIOUHbIC IIOJIEBBIC paOOTHI MO OOCIEHOBAHHUIO CTPOUTEIIHLHBIX
tyHHened CT-1 u CT-2 PoryHckoir I'C ObuIM OCyIIECTBIEHBI KOMIUIEKTAMHU
CeMiCMUUeCKON ammapaTypbl, BKIIOYAIOIUA ITUPPOBYIO CEHCMHUYECKYIO CTAHIIUIO
«Jlakkomut 24-M2», «Jlakkomnur 24-M4», DJIJIMCC — 3 u HazeMHbIMH 24-
KaHAJIbHBIMUA CEMCMUYECKMMM KOCAMH C TOPU3OHTAJIbHBIMU CEUCMONPUEMHUKAMU
dupmer «OMO-T'EO NMnyibsc MHTEpHAIIHI» [T PETUCTPALIMN KOMIIOHEHTOB «Y -
Y».

Ceiicmuueckoe npodunupoBanue creH ToHHeneir CT-1 u CT-2 nmpoBoauiock
C HCHOJb30BAHMEM CEMUTOYEYHOM  CHUCTEMbl PETrUCTpAllMM  KOJIEOAHUIA.
CelicMOTIPUEMHUKN YCTAaHABIMBAJIMCH C IIaroMm 2 meTpa. B kauecTBe UCTOUYHUKOB
CEHCMMYECKUX BOJIH MCIIOJIb30BAJIUCh YyAapbl KyBajJOW, HAHOCUMbIE B TOYKaX,
PACIIOJIOKEHHBIX HA pACCTOSIHMU 22 METPOB OT Hayajla U KOHIIA CTOSIHKH, a TaKXe
BOMm3u cericmonpueMHuKoB Nel, No5, Nel5, Nel7 m No24 (cm. pucynok 1). s
YIIy4IIEHUS OTHOIIEHUS CUTHAJ/IIYM MPUMEHSIJIOCh MHOTOKPATHOE HAKOIUICHUE
JIAHHBIX OT YJIaPOB.

MK1+77 MK2+00 nk2+12 MK2+23 NK2+46
¥ L AAAAAAARAABAAAAARALAALL)

- 123666188 MNRANKIEKNERIAZDN “

' -Teodox
¥ - Touor BO3GYKAEHUR yMpyIUX BOTH KyBanAgil

Pucynok 1. - [TpoBenenue celicMrUUecKoTo MpoGUIMPOBaHUS BIOJb CTEH CTPOUTETBHBIX
touuenen CT-1 u CT-2

CeiicmorpaMMma, MOJIydeHHasl B KauecTBe IpruMepa, N300pa’keHa Ha PUCYHKE
2. BonHa mo 6eToHy MOAaBIsIaCh C ITOMOIIBIO GUIBTPALIUU s OoJiee HAASKHOM
KOPPEISALINU BPEMEH IIPUXO0a IMOJIE3HBIX BOJIH.
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S - BonHA
1o 6eToHy

..........

e | 1mo maccuBy

S - BoimHa
10 MacCUBY

Pucynok 2. - [Ipumep ceiicMorpaMMbl, IOJIy9€HHOW TP MPO(YUINPOBAHUH TIO MTPABOI CTEHE
cTpouTebHOTO TyHHENs niepBoro sipyca CT-1, ITK 6+86-7+32 nyHKT yaapa Ha pacCTOSIHUU 22M
oT 1-ro celicMonprueMHuKa

Jna omnpeneneHuss 3HAYEHUSI CKOPOCTEH pPa3JIMYHBIX CEHMCMUYECKUX BOJH
MO3BOJIAIONIMN PACCUMTATh paclpeesieHue IOTHOCTU BEUIECTBA BHYTPH LIEJIMKA
MeXAy BbIpabOTKaMHU, MOJy4aTh OOBEMHbBIE KAPTUHBI HEOJHOPOJAHOCTEN B LIEJIUKE
(MaccuBe) MEXIy  BBIpAOOTKAMH, HCIOJB3YeTCS  METOJ  CEMCMHMYECKOM
tomorpadun. CeilcMuueckue BOJIHBI HAMpPaBISIOT TaKuM o00pa3oM, YTOOBI
"mIpoCBeTUTH" M3y4yaeMblii Teo(u3MKaMU MAcCUB (ILIEIMK) TOPHBIX MOPOJ MEXKITY
BbIPAOOTKAMM (PUCYHOK 3).

Pucynok 3. - [IpuMep xapaKkTepHOIl ceiicMOrpaMMbl CEUCMUYECKOTO MPOCBEYNBAHUS
(tomorpadun) mexay CT-1u CT-2
KauecTtBeHHbIe VYIBTPAa3BYKOBBIC JAaHHBIC, ITIOJTYYCHHBIC 6J1ar0)1ap51
HpeﬂBapHTCHBHOﬁ IIOATOTOBKE 6eTOHa, IMO3BOJIMIIM TOYHO OIIPCACINTL BPEMCHA
BCTyrIJ'IeHI/If/'I IIPOJOJIBHBIX M  IIOIICPCUHHBIX  YVIIPYTHMX BOJH Ha  IIOJICBBIX
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ceiicMorpamMmmax (pucyHOK 4). DTO HMMEET BaXXHO€ 3HAYECHHUE ISl JAJIbHEWIIEro
aHaIu3a.

m—

Pucynok 4. - [Tpumep ynbpTpa3BykoBoii cericMorpammsl 4t yyactka CT-2, ITK 0+21, ¢
BBIJICJICHUEM: ITPOAOJIBHOM BOJIHBI — KPACHBIH 1[BET, IONEPEYHOM BOJIHBI — CHHMI LIBET

Tperbs rnaBa — “Q0cieqoBaHNe COCTOsIHUE CTPOUTENbHBIX TYHHe el CT-1 u
CT - 2 pocie MMTebHON JKCINIyaTalMu” TIOSCBEIIEHHO AaHAJIU3y COCTOSHUS
crpouTteiabHbIX TyHHeNe CT-1 u CT-2 nocne qimuTebHOM SKCILUTyaTaluu. B nanHou
IJ1aB€ IMPUBEAEHBI XapPAKTEPUCTUKUA YUACTKA CTPOUTENIbHBIX TYHHENEH 1-ro U 2-ro
ApyCOB, IO  JAHHBIM  paHEE  BBINOJHEHHBIX  HCCleNOBaHUN.  JlaHbI
YIPYTOMPOYHOCTHBIE XapAKTEPUCTUKHU CTpouTelibHbIX TyHHenern CT-1 u CT-2 no
pe3yabTataM reo(U3nUecKux HUCCIEAOBAHUM, COBPEMEHHOE COCTOSIHUE CKAJIbHOTO
MAacCCHBa HAa YYACTKE CTPOUTEIBHBIX TYHHENIEH 1-ro u 2-ro sipycoB, O CPABHEHUIO
C pe3yJbTaTaMM HallMX ucciaeaoBaHHbIi 3a 2013 ro.

B cooTBeTcTBUM C TPOBEAECHHBIM TIeOPU3MYECKUM HCCIIEOBAHUEM B
ctpoutenbHbIXx TyHHENsAX CT-1 u CT-2 (puUCYHOK 5) BBINIOJHEHO CEMCMHUYECKOE
npodumupoBanue Ha [1K 4+48-6+13, 6+86-9+04 mo neBoii ctenke u Ha TTK 4+48-
6+21, 6+86-9+24 no npaBoii crenke TyHHensd CT-1, va [TK 3+98-5+82, 6+43-8+42
o jieBoit creHke u Ha 1K 3+98-5+82, 6+46-8+42 no npaBoii crenke TyHHens CT-
2.
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Pucynok 5. - Cxema nmpoBeieHUs! Te0pU3MUECKUX UCCIETOBAHUN METOIaMH CEHCMUYECKOTO
pOQUITUPOBAHUS U IIPOCBEUNBAHUS HA YJacTKe cTpouTeabHBIX TyHHeNelH CT-1 uCT-2

Ceiicmuueckasi ToMmorpadusi MeX1y HeIMKaMu CTpouTeIbHbIX TyHHene CT-
I nu CT-2, mexny nogxogHoul II-25 m TpaHCHOpTHBIM TyHHEIeM T-8, Mexmy
noaxonHon II-25 um crpoutenbHbiM TyHHenemM CT-2 mnpoBeaeHa IO cxeMe

IIPUBEJICHHON Ha PUCYHKE 6.
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Pl/lcyHOK 6. - Cxema IIPOBCACHUS ITPOCBCUNBAHUC LCJIIMKOB B IIOA3CMHBIX TYHHCIIAX

[To pesynpTataMm yJabTPa3ByKOBOIO MPOQPUIMPOBAHUS IO MOBEPXHOCTU
O0eToHa Ha OrojoBKe cTpouTeabHOro TyHHENs CT-1 6eTOH COOTBETCTBYET MapKe
M250, 3a wuckmwouyenuem IIK 0+24 (M350) u IIK 0+10 (M450), urto
COOTBETCTBYET XOpouIeEMY U OTIMYHOMY KauecTBY. B TyHHene CT-2 mapke M250
cootBeTcTByeT OeToH Ha IIK 0+21 u 0+23(sieBast cropoHa), HAa MPaBOM CTOPOHE
ITK 0+23 nomyuena mapka M350, 4TOo Takke CBUAETEIBCTBYET O XOPOIIEM
kauecTtBe. OnHako Ha IIK0+25 CT-2 cocrositHue OeToHa XyXe - Ha IMpaBoOM
CTOPOHE OH coOTBeTCTBYET Mapke M 150, a Ha cBoje — M200.

B cootBercTBUM ¢ TpPOBENEHHBIM T€OPU3MYECKUM HCCIIEJOBAHUEM B
crpoutenbHbix TyHHensx CT-1 u  CT-2  (pucyHok 7) celicMHYeECKOe
npocBeunBanue 1ennkoB Mexay I[IK 6+44-9+04 crpoutenbHoro tyHnens CT-1
u IIK 6+17-8+45 crpoutenbHoro TtyHHenss CT-2, mexny I[IK 0+94-1+93
noaxoaHou I1-25 u T1K 4+11-4498 CT-2 u mexay T1K 0+94-1+93 I1-25 u TIK
0+49-1+51 tpancnioptHoro tyHHens T-8.

N3ydyeHHBIN 1LETUK CIOXEH MecyaHukaMu BepxHeoburapmckoi Kiob: u
kapaysckoii Kikr cBut. Ha pucynke 3.8 B Buje KapThl U30JMHUMA CKOpPOCTEH
MIPEACTABJIEHBI PE3YJIbTAThl CEHCMUUECKOTO TpocBeumBaHus mexay I1K 6+44-
9+04 ctpoutensHoro tyHHenst CT-1 u IIK 6+17-8+45 crpouTenbHOTO TyHHENS
CT-2.

Mexny IIK 7+60-8+60 CT-1 wu IIK 7+20-8+20 CT-2 B
BEpXHEOOMTAapMCKMX W Ha TpaHULE BEPXHEOOMTapMCKMX U Kapay3CKUX
OTJIOKEHUHN BBIAENSIETCS oOclablieHHass 30Ha, B KOTOpPOW 3HaueHus Vp
noHmxkarorcs 10 4600-4800m/c. DTO MOHMKEHUE MOXKHO OOBSICHUTH BIIMSTHUEM
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nByx paziomoB (NeNelll m 35), a Takke BIUSIHUEM 30HBI pa3rpy3Kd BOKPYT
HaxoAsencs 31ech coOomku Ne3.

[TonyuyeHHbIE pe3yJIbTAThI CBUAETENBCTBYIOT O 3HAUUTEIIBHOM OCIa0JIEHUN
MaccuBa B 30HE€ HWHTEHCUBHOW pasrpy3ku (Vp<2900m/c, 6mmskue x  10%
3HaueHus 1, Ex<2400MIla). B yactHocth, Ha I1K 4+48-9+04 mo neBoii creHe u
ITK 4+48-7+40, 8+30-9+24 no npasoii crene CT-1 u na I1K 3+98-4+40, 5+00-
5+82, 8+60-8+42 mo nesoit crene u I[IK 3+98-5+82, 7+20-8+42 Ttpebyercs
MPOBE/ICHUE 3ATOJTHUTEIbHON [IEeMEHTALINH.

[To cpaBHEHMIO C pe3ybTaTaMU UCCIIEJOBAHUM MPOIUIBIX JIET HA YYACTKe
CTPOWTEIbHBIX TYyHHEJIEH TPAKTUYECKM He HaOII0AaeTcss 3HAaYUTEIbHBIX
M3MEHEHUN COCTOSIHUS MOPOJ BMelaroniero maccupa. Hebosblioe yBenuueHue
3HaueHUH Vp B 30HE HWHTEHCUBHOW pa3rpy3Ku IIOCIE€ BO300HOBIICHUS
CTPOUTENIBCTBA MOXHO OOBSICHUTH CHSATHEM OCJIAO0JIEHHOTO CJIOS BO BpeMs
CTPOMTEIBHBIX padOT, a TaKXke 00kaTheM MaccuBa. B 30HaX BIUSHUS TPEIIVH U
pasnomMoB Habmrogaercs yBenuwuyeHue 3HaueHuid Vp ¢ 3200-3400m/c mo 3300-
4100m/c B 30He cmaboit pasrpy3ku u c¢ 4000-4400m/c mo 4500-4800m/c B
OTHOCUTEJIBHO COXPAHEHHOM MaccuBe. Takue U3MEHEHUsT MOXHO OOBSICHHUTH
MEpPONPUITUSIMUA 1O  YKPEIUIEHHIO MaccuBa  (LIEMEHTAlUs, AHKEPOBKA),
MPOBEICHHBIMU Ha OCJIA0JIEHHBIX yUYaCTKaX.

CTpouTensHbiii TYHHenb CT-1

CTpoutensHblii TYHHenb CT-2

4.3-45 - 3HAaYEHUs CKOPOCTEN NPOAOIbHbIX BOMH (KM/C) N0 pesynbTaTam CEeACMMYECKoro NpodunmMpoBaHns no CTEHKam CTPOUTENbHbIX TYHHENeN,

_— 55— - N30NNHAN CKOPOCTEN NPOAOMbHBIX BOMH (KM/C) o pe3ynbTatam CeiCMU4ECKOro NPOCBEYMBAHMS.

Pucynok 7. — Pe3ypTaThl cCeiCMUUECKUX UCCIETOBAHUHN IIETUKA MEXKIY CTPOUTEIbHBIME TyHHEIssMU CT-1
u CT-2
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B uyerBeproii rnaBe — '"'Pa3paborka pexomeHaanuii mno o00cj€10BaHHIO,
KANUTAJILHOIO PEMOHTA W CO3/IaHMI0 COBPEMEHHOW CHCTeMbl MOHMTOPHHIA 3a
rUIPABIMYECKHM PeKUMOM J{aHrapMHCKOIro UPPUTalMOHHOIO TYHHeJs" TPUBEICHBI
pEKOMEHAALUMU [0 MPUMEHEHUIO METOJ0B TIeO(PU3NUYECKUX HCCIEIOBAHUM
(ceficMuueckoe npoduirpoBaHue, oIpe/esieHHe KayecTBa OeToHa,
yJIbTPAa3BYKOBOE MNPOPUIMPOBAHUE 110 TIOBEPXHOCTU OETOHA, TEPMOMETPUS
CKBa)XWH), pa3pabOTaHO M MPEII0KEH METOJ KOHTPOJS U3MEHEHHUS CKOPOCTU
BOJIHOT'O ITIOTOKA U TUPABINYECKOr0 PEXKUMA B THIPOTEXHUYECKUX TYHHEIISX.

be3onacHoCTh 3KCIUTyaTallul THIPOTEXHUYECKUX TYHHENIEH XapaKTepU3yeTcs
HaboOpoOM CIIEAyIOIIMX [OKa3aTeleil: COCTOSIHME BMEIIAIOLIEr0 TOHHEIBHOE
COOPYKEHNE I'PYHTOBOI'O MAaCCUBA; COCTOSIHUE CTPOUTEIbHBIX KOHCTPYKIUH.

OLIEHKYy TEXHMYECKOTO COCTOSIHUS COOPYXKEHHUS IO IPUBEICHHBIM BBILIE
MOKAa3aTeassM Ha JTale CTPOUTEIbCTBA W HSKCIUIyaTAllMU BBIIOJHSIOT IyTEM
o0ceI0BaHNsS © MOHUTOPUHIA B COOTBETCTBUU C TPEOOBAHUSIMU CTPOUTETBHBIX
HOPM U TMIpaBUiIa.

OOcnenoBaHME  TEXHUYECKOTO  COCTOSIHUSL  TYHHEIIBHBIX  COOPY>KCHUU
NpOBOAST B TpU dTama: 1) MOATrOTOBKAa K IPOBEICHUIO OOcCIenoBaHus; 2)
MPEABAPUTEIILHOE (BU3yaJIbHOE) 00CIe10BAHUE; 3) JETAIBHOE
(MHCTpYMEHTAJIbHOE) 00CIIEJOBAHHUE.

Hanee paccmaTpuBaeTcs pa3paboTka MHXKEHEPHBIX MEPOIMPUSITUNA IO
JETATbHOMY (MHCTPYMEHTAIILHOMY) OOCIEIOBAHUIO THAPOTEXHUUYECKUX TYHHEJEH
MoCJe JUIUTEIbHOM 9KCIUTyaTalluu re0(PU3nuecKMMU METO/IaMU UCCIIeIOBaAHUIMA

B Tabnune 3. npuBeneHbl cOCTaB M 00BEeM paboT Mo OOCIEeAOBAHMIO
JIaHTapUHCKOTO UPPUTAIITMOHHOTO TYHHES T€0(PU3NUECKUMU METOIaMHU.

Taoanma 3. - O6beM 1 cocTaB Teo(PU3NIECKUX HCCIeTOBAHII

Bun pabor O6Bem
Ceitcmuueckoe npodunuposanue (KMIIB) 2800 ¢.T.
Merton onpeeneHust KauecTBa OETOH METOI0OM 5600 ¢.T.
IIIMmunara
VnbTpaszBykoBoe npoduiupoBaHue 1000 ¢.T.
110 TOBEPXHOCTHU OeTOHA

Co BpemeH skcrutyatainuu JJaHrapyuHCKAN UPPUTALIMOHHBIA TOHHEN, JJIMHA
KOTOporo copcrapisgeT 13813 metp npouuio 6onee 35 net. 3a 3TOT NEPUO TAaHHOE
TUAPOTEXHUUECKOE COOpYyKeHre Oe3nepe0oitHo obecrieunBaeT Bech JlaHrapuHCKui
MAacCCHB BOJIOH (PUCYHOK §).

B pe3ynbTaTe uccieqoBaHuit HAM y1a0Ch BBISIBUTH MOBPEXKICHHBIE YUaCTKU
TyHHens1. Ha 3Toil ocHoBe ompeseiaeHbl 00BbEM pabOThI IISI BOCCTAHOBJIICHUS U
9KCILTYaTalliH MTOBEPXHOCTH CYIIIECTBYIONIETO OeTOHA.

MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS THAPOTEXHUYECKUX TYyHHeJeH
OCYIIIECTBIISIETCS MOCPEACTBOM JIUCTAHIIMOHHOW KOHTPOJIBbHO-U3MEPUTEITBHOM
ammapatypsl (KMMA) B meproa 3kcIuTyaTaliud ¥ BU3yallbHOTO OOCIEIOBAHUS TIPH
ocTaHOBKe paboThl 00bekTa. ClieyeT y4YuThIBaThb, UTO JAHHBIE, TOJy4aeMble C
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IMOMOIIBIO AUCTAHLIMOHHOM KI/IA, MOTI'YT OBITH HEIIOJHBIMU U HE OTpaKaThb BCC
ACIICKTBI COCTOSAHUA TYHHCIIA.

120 -
100

0 <
: : : M MpoeKTUPOBaHHbIN
60 |- noTeHumanbHbIin 100 m3/c
i3 B Hacroswee spems 10 m3/c
40
i Hactoswee spems 15 c3/c

0

MoToK BOAbI Bo3moXXHOCTb
(m3/c) NoTOKa BOAb!
2021 r. (m3/c)

Pucynok 8. - I'paduka pacxoa Boabl U3 KaMepbl 3aTBOPA TJIABHOTO TYHHEIIS B
3aBUCHUMOCTH OT IIPOEKTHOTO pacxoda U (PaKTUYECKOTO COCTOSIHUSI TYHHEIIS

CKOpOoCTh BOAHOT'O MOTOKA B THAPOTEXHUUYECKUX COOPYKEHUSIX (TYHHETSX,
peKax, KaHajiaX, TPyOOINpOBOJAX) MOKHO OMPENEIUTh, HCHOIB3YS MPUHLIMIIBI
TEOpUU TeIJIoMacconepeHoca. [IBukeHue BOABI B ITUX CHUCTEMaX IPEACTABIISET
coOOl  TpoIleCC MAaCCOMEPEHOCa, COMPOBOXKIAIOIIMICS  TEINIOOOMEHOM  C
oKkpyxariuen cpemoit. Ilpu 3TOM, yBEIMYEHHME CKOPOCTH ITIOTOKA HAMPIMYIO
BJIUSIET HAa WHTEHCUBHOCTb TEIUIONIEpeHOCa, MPHUBOJAS K Oojiee 3aMETHBIM
TEMITIEPATYPHBIM U3MEHEHUSIM B BOJIE.

Pacrnionokenue cTBOpPOB U MbE30METPOB MOKa3aHO Ha pucyHke 9. ['omoBwie
W3MEHEHUS TEMIIEPATYPhI, 3apErucTpupoBaHHbie mbezomeTpom I1-33 (pucynok 10),
CBSI3aHBI C CE30HHBIMM KOJIEOAHUSIMU COJTHEYHON aKTUBHOCTH.

oc-sr_e.t TTK4+01,431

Pucynok 9. - Cxema pacnosioxeHue Nbe30MeTPUUECKUX CKBAaXXUH Ha JIeBOM Oepere
COJIEBOTO IIacTa peku Baxm
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NpadpmMK MsmeHeHMA Temneparypa soabl 8 CKB N-33

—e—mespan —E—MapT ANpen =—se—raai = MoK Mion < ABryeT CenTabp OxTABR Hoatp nexatp

o 2 a & a 10 12 14 16 18 20 22 24 268 28 s0 52 34 ET ET a0

FryBuna cxmarunb (m)

Pucynok 10. - I'padux uzmenenus temmnepatypsl Boasl B CKB I1-33

B ocHOBaHUM TyHHENs, T/€ TEMIIEPATYPHbIA pPEXKUM CTAaOWIEH U HE
MOJIBEPKEH BJIUSIHUIO BHEIIHUX (PAKTOPOB, KPOME TEIIOHOCUTENIS (BObI), MOXKHO
JIOOUTHCSI 3HAUUTEIILHOTO TOBBIIIEHUS TOYHOCTH HU3MEPEHUN CKOPOCTU BOJHOTO
noroka. Jlas a3Toro mpemiaraercsi OpraHuM30BaTh CHUCTEMY BEpPTUKAJIbHBIX
TeMIEpAaTypHbIX HAOIIOJICHUI Ha HECKOJbKUX CTBOpax (pucyHok 11), uto
MIO3BOJIUT JAETAJIbHO KOHTPOJIUPOBAThH TEMIIEPATYPHbIE U3MEHEHMUSI.

ITpu Temnepatype TeroHocutelns, paBHoW T1, cooTBeTcTByomas TOYKa
JTAHHBIX OTOPACKHIBACTCS MTPU MOCTPOCHUH IMIIUPUUYECKOTO YPABHEHUS CIEAYIOIIETO
YpPOBHS. 3aTeM, Mo Mepe MoBbieHuss temnepatypsl oT T1 go TS, mpoucxomut
MOCEA0BATEIbHOE UCKIIOYEHUE TOYEK JAHHBIX, COOTBETCTBYIOIIUX O3TUM
TeMmrepaTrypaM, 4YTO BJUsSIET Ha (OPMHUPOBAHME YpaBHEHUN OoJiee BBICOKOTO
nopsiaKa.

Tl o
T2 &

3
T3¢/

T4 o

T5 &

Pucynok 11. - Cxema pa3MelieHus TeMIIEpaTyPHbIX JATYMKOB B OCHOBaHUU TyHesus (1 —
CEUEHME TYHHEIIs, 2 — XKelle300eTOHHAs OT/AeNKa, 3 — TeMIepaTypHble JaTUMKU B KoiudecTse 10
mT., ¢ maroMm 10 M, 4 — a’palimoHHas 1axra)
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AHFOpI/ITM, Hpe,ZICTaBJIeHHbeI B Ta6n1/1ue 4, OIMUCBIBACT IIAaTrv IJIsI ITIOJTYUYCHUS U
HCITIOJIb3OBAHUS SOMIIMPUYCCKOT'O YPABHCHHSI.

Tab6auua 4. - AJITopuTM MOJTYyUYEHHUS SMITMPUIYECKOTO YPABHEHUS U €ro IIPUMEHEHUE

KomnnuectBo Touek T1-T5 T2+T5 T3+T5 T4-+T5
SMITUPIIECKOE t@, D=a: h(, 1) | t(, 2)=a; h(, 2) | tG, 3)=a; h(i, 3) | tG, 4)=a; h(i, 4)
ypaBHEHHE + b + bi + b + bi

Pemieno h(i,1)= 22275 h(i,2)= L2780 | p§,3)= LB07E | (g g)= EAE
A, nprt | hG+1,1)-h(,1) | hG+1,2)- h(i,2) | hG+1,3)- h(i,3) | h(+1,4)- h(i,4)
T(i +1) — T(i)

bonee Toro, cucreMa MO3BOJSET OOHAPYXUBATh HU3MEHEHHUS B
TUAPABINUYECKOM  pEXHMe, BBbI3BaHHbIE 3aBajlaMU M MPOMOWHAMH, IIO
TeMIEpaTypHbIM aHOMAlMSIM W HU3MEHEHHMSIM B TEIUIOOOMEHE, YTO TO3BOJISIET
CBOEBPEMEHHO BBISBIISATh MOTEHIIMAIBHBIE TTPOOJIEMBI, MPUBOISIINE K CHIKECHHIO
CKOPOCTHU IMOTOKA.

JImst  KOHTpOJss U yOpaBi€HWS BOJHBIMH pPECypcaMU B  OTKPBITBHIX
TUAPOMETMOPATUBHBIX CUCTEMAX, peKaxX M KaHajlaX HE0OOXOIMMO M3MEPSTh PaCcXO/l
BOJIbl. ODTO JOCTUTAETCA IIyTEM OIPEIETICHUSI CPEIHENM CKOPOCTH IOTOKA C
MTOMOIIIBIO PA3JINYHBIX TPUOOPOB U METOIUK.

JI1st u3MepeHus: CKOPOCTH BOJHOTO IMOTOKA B TMAPOTEXHUUYECKUX TYHHEJISIX
OTCYTCTBYIOT METOJIbl U U3MEPUTEIbHBIE TPUOOPHI. 11 3TOr0 aBTOp pazpadoran
METOJI U3MEPEHHSI CKOPOCTH MOTOKA BOIBI B TYHHENISAX C MCIOJb30BaHUE TCOPHUHU
TEIUIOMACCOIIEPEHOCA.

[Tpumensst 3Ty METOAWKY MOXHO pa3pabaThiBaTh aBTOMAaTH3WPOBAHHYIO
U3MEPUTENTbHYI0O CHUCTEMY Ha OCHOBE KAaCKaJHOTO pa3MeEIIeHUs TpHUOOpPOB Is
KOHTPOJISI THAPABIMYECKOTO pekruMa B JlaHTAapMHCKOM UPPHUTAIMOHHOM TyHHEIE
IrHOM 60see 14 kM (pucyHok 12).

JlaHTapUHCKUM HWPPUTALIMOHHBIN TYHHEIb OJKCIUTyaTUPYETCS B TEUCHHUE
JUIATEJIbHOTO BPEMEHU U HYXKJIA€TCS B KAlIMTAILHOM peMoHTe. B cBsi3u ¢ Tem, 4To
CO3/IaHME aBTOMATHU3UPOBAHHOU U3MEPUTEIbHON CHCTEMbl HA OCHOBE KAaCKaJIHOTO
pa3MeleHuss TpuOoOpoB [JIsi KOHTPOJISI TUAPABINUECKOTO peXHMMa M HE MeEIajo
XOAy aBapUTHO-BOCCTAHOBUTEIILHBIX pPabOT NpUOOpPHI YyCTaHABIMBAEM Ha
MTOBEPXHOCTH 3€MJIM HAJl TYHHEJIEM.

Ha moBepXxHOCTH 3eMJIM MPSIMO IO OCH TYHHEJSI MpoOypUBaeM CKBaKUHBI
TraMeTpoM 72 MM U B HUX YCTAHABJIIMBAEM TEPMOKOCY COCTOSIIYIO UX 5 TaTUMKOB
TemIiiepatypsl ¢ marom 10 metpoB. OOmee KOIUUECTBO CKBAXKUH COCTaBIISIEeT - 14
13 pacyeTa oJHa CKBaxkmHa Ha 1 kM (pucyHok 13).
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TeoJ0rHYecKRUME pa3pes TaHTAPHECKOr0 HPPHTANHOHHOI 0 TYHHEA

III - Ne1,
H=236M i
1750 3 _—
1500 R = aii)
850 = A
K 0 [k 46+91 IIK 77+14 11K 101+85 [IK 138+13
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Pucynok 12. - I'eonoruyeckuii pa3pe3 U CUTyallMOHHBIN IU1aH JlaHrapuHCKOTO UPPUTALIUOHHOTO
TYHHENS: |- THIPOTEXHUYECKUI HATTOPHBIN TYHHEIIb, 2-ITIOMEIIEHUE 3aTBOPOB, 3- ypaBHUTEIbHBIN
TYHHEIIb, 4- SKCIUTyaTallMOHHbBIN TyHHENIb No4, 5- cTpouTtenbHbI TyHHENIb Ne2, 6-CTpOUTEIbHBIN
TyHHeb Ne3, 7- ctpouTebHbIN TyHHeNb Nel, 8- aspannoHHas maxra, 9-6e3HanopHbIi
TUAPOTEXHUYECKUI TyHHENb, 10-BbIX0AHOM mopTad, 11- BXogHO! nopran
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Pucynok 13. - Cxema yCTaHOBKU TEPMOKOCHI HaJl TYHeJIeM: 1-TyHHeNb, 2-ropHas nopoja, 3-
CKBa)XUHA 0OCaKeHHAsl CTATbHOU TpyOoOii, 4-TepMOKOCa, 5- TaTUMKHA TeMIIepaTyphl, 6-
0e3mpOoBOTHOM OJIOK Tepeava JaHHBIX, 7 -aHTEeHA
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OCHOBHBIE BbBIBO/IbI
1. OcHoBHBIE HAYYHbIE Pe3y/JIbTAThI JUCCEPTALMH

1. Pe3ynpraThl aHalIn3a CEMCMOAKYCTHUUECKUX HMCCIIEIOBAHUN BMELIAIOLIETO
MacCUBa CTPOUTEIbHBIX TYHHEJEU MOKA3bIBAIOT, YTO CKOPOCTh MPOJIOJIbHBIX BOJH
(Vp) BappupyeTcs B 3aBUCUMOCTU OT cTemeHu pasrpys3ku: 4500-4900 m/c B
HepaspyieHHoM MaccuBe, 2500-3100 m/c B 30He UHTEHCUBHOU pas3rpy3ku u 3300-
4100 m/c B 30He crmaboii pa3rpy3ku. B pesynprate MepOonpuSTUI MO YKPETUICHUIO
MaccuBa Ha YYacTKe HPOTUBOIOJIOKHON CTEHbI (B 30HE MPOTHO3UPYEMOTO
oOpyleHuss co CcTopoHbl JieBodM creHbl CT-2) HaOmomaeTcs 3HAYUTEIBHOE
yIy4dlIEeHUe €ero cocTosiHus. Takke 1Mo  pe3yabTaTaM  yJIbTPa3BYKOBBIX
MCCIIeI0OBAHUM OTNIPEAesIeHbl U3MEHEHUSI CKOPOCTU MPOo0JabHbIX (3040 — 4540 M/c) u
nonepeuHbix BoJH (1660 — 2500 m/c) [8—A, 9-A, 13-A].

2. Pe3ynpraThl MCCIIEIOBAHUN ITOKA3AJIM, YTO CKOPOCTU PACHPOCTPAHEHUS
MPOJIOJIBHBIX BOJIH B MecuaHMKax KbI3bUiTalickod cButThl (Kikz), aneBponurtax
HIKHeoourapmckoir cButThl (Kiob), mnecuaHukax BepXHEOOUTapMCKOW CBUTHI
(Kiob2) 1 mecyaHmkax Kapaky3CKOW CBUTHI 3aBUCST OT CTEIEHU pa3rpy3Ku MOPO/I.
B 30He MHTEHCUBHON Pa3rpy3Ku 3TH MOPOJIbI JIEMOHCTPUPYIOT CPEIHUE CKOPOCTHU
oT 2500 mo 3200 m/c, B 30He cnaboit pasrpy3ku — ot 3300 go 4800 m/c, a B 30HE
HEMOBPEXAECHHBIX Opoj — cBbiiie 4800 m/c. 30Ha UHTEHCUBHOM pa3rpy3Ku UMEET
CPEIHIOI0 MOILIHOCTH 1-4 mMeTpa mJisi BceX MEPEUUCIEHHBIX MOPOJ, a 30Ha claboi
pasrpy3ku — 4-8 meTpoB [8—A, 9-A, 13-A].

3.Pa3zpaboTaHHBIN METOJ M IMOJYYEHHOE YpaBHEHME JJISI pacueTa CKOPOCTH
BOJIHOT'O IMOTOKA 00OECHEYMBAIOT BO3MOYKHOCTh MOHUTOPUHTA IMHAMUKHU MOTOKA U
W3MEHEHUHN TUIPABINUYECKOIO peXHMMa B TYHHEIbHBIX KOHCTPYKIUSX [4-A, 6-A,
14-A, 15-A, 18-A].

4. TlpemyioxkeHa aBTOMATU3UPOBAHHAS U3MEPUTEIbHASI CUCTEMA HAa OCHOBE
KaCKaJHOTO pa3MelIeHUs NMPUOOPOB H3MEPEHUS TeMIepaTypbl s KOHTPOJIS
TUAPABIMYECKOTO peknuMa B JlJaHrapuHCKOM UPPUTALIMOHHOM TYHHeNE [4-A, 6-A,
14-A, 15-A, 18-A].

2. PexoMeH1a1lUH N0 NPAKTHYECKOMY HCIIOJIb30BAHUIO PE3Y/JIbTATOB HCCJI€10BAHMI

l. BnusHue TpemMHOBATOCTM U PA3JIOMHONM TEKTOHUKU TIPOSIBIAETCS B
n3MeHeHun 3HaueHud Vp. Ilocime npoBeneHuss paboT MO YKPEIUJICHUIO MacCUBa
(emMeHTauus, aHKEpPOBKA) HAOIOAAETCS YBEIMYEHNE CKOPOCTH MPOIOJIbHBIX BOJIH:
B 30Hax ciaboit pasrpy3ku — ¢ 3200-3400 m/c mo 3300-4100 m/c, a B OTHOCUTEIBHO
HEMOBpeXAeHHBIX ydacTkax — ¢ 4000-4400 m/c mo 4500-4800 m/c. daHHbIi (akT
yKa3bIBa€T Ha IOBBIIIEHUE MPOYHOCTHBIX XapaKTEPUCTUK MACCUBA B PE3yjbTaTe
MIPOBEACHHBIX MEPOIIPUSATHIA.

2. TIlpemnoxeHbl peKOMEHAALMM IO TreoUu3nuecKkoMy OO0CIeTOBAHUIO
JIHTapUHCKOTO UPPUTAITUOHHOTO TYHHEJIS:

-ceiicMuueckoe  npoduUIMpoOBaHHME MO MpaBOM W JIEBOM  CTeHaM
JlaHTapUHCKOTO UPPUTALIMOHHOT'O TYHHES;

-uccinegoBanusi MosotkoM llIMuaTra mo omnpeneneHHr0 KadyecTBa OETOHA B
YEThIPEX TOYKAX BOKPYT TYHHENS C ONMPEACIICHHBIM IIIaIrOM MO Tpace TYHHEIS;

- yIbTPa3BYKOBOE MNPOMHIMpPOBAHME 1O OETOHY Ha BBIOpPAHHBIX Y4YacTKax
TYHHEJIS.
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3. IlpemmoxeHHBIM METOA W TOJydYeHHas ¢GopMmysa IjIs pacdyeTa CKOPOCTH
BOJHOIO IIOTOKA MJAKOT BO3MOKHOCTH OTCIICKUBATH JUHAMHUKY IIOTOKA U
W3MEHECHUE TUAPABINUECKUX XAPAKTECPUCTUK B TYHHETISIX.

4. Jns KOHTPOJIA TUPABIAYECKOTO pexuma  JlaHrapuHCKOTO
HPPUTALIMOHHOTO TYHHENS TPEIJIOKEHA CUCTEMA, B KOTOPOW JIATUYUKU
TeMIIepaTypbl PACIOJOKEHBI KacKaJoM, OOecreyrBasl eTajJbHBIH MOHMTOPUHT
TEMIIEPATYPHBIX U3MEHEHUU.
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AHHOTATCUAN
aBTopedepatn mucceprarcusii Toup3zoma Cyxpod Tomp nap maB3yn «Ap3é0HMH XOCHATXOH
(pU3MKHIO MEXaHHKHM MacCHBXOM aTpodu HAKOXOM THAPOTEXHHKHH wucTH(OAmMABaHIaH
oananndumop» Oapou mapéptm mapadam wiMmuu aokropu ¢ancada (PhD)-moxtop a3 pyiiun
uxtucocn  6D074400-CoxtMoHM  ruapoTexHMKid  Ba  MHIIOOT  (6D074401-CoxTmMoHU
TUAPOTEXHUKT)

KammaBoxkaxo: COXTMOH, HAakOXOM THIPOTEXHUKH, HAKOXOU COXTMOHH, IIAPOUTH
MYXaHJIUCHUIO T'e0JIOTH, Teodusnka, ucrudonadbapi, peyan ruApaBiIuKii, 10AAPACOHXOU Xapopar,
yCyJIXou (pu3mKam rapmii.

Maxkcaan TaxKuKOT. Taxkuky HakKOXOU TMAPOTEXHUKH Mac a3 uctudoaadbapun TyIOHA Ba
ap3e06Mu XOCUATXO0U (PU3UKUI0O MEXAaHUKUHM MAaCCUBXOU aTpod.

O0bexTH TaxKuKOT. HaxOxou ruipoTexHuki nac a3 uctudoaadbapuu TyIOHM.

Mag3yun TaxkKMKOT. Tabcupu KOpU TYJIOHMM HAKOXOU THUAPOTEXHUKHA Oa XOCUATXOU
(UBUKUIO0 MEXaHUKUU MAaCCHUBXOM aTPOd.

HaBroHnm wiMuM TaXKHKOT YYHHH ACT: - XOCHSITXOM (DU3UKHIO MEXaHWUKA (YaHIUPH,
MYyCTaxKaMil Ba WAKIAUTAPKYHHUH) - U PYHUIYIIXOU OXaHy OeToHMU HakOxou coxTmMoHun HC-1
Ba HC-2-u HOB-u Poryn 60 €pum ycyiaxouw yiTpacaaon Ba MacCUBXou aTpod 0o ycynxou
CEHCMOAKYyCTHKM Mac a3 ucTUhogadapuu TYIOHA OIIKOP Ba MyaisiH Kap/ia IIyJAaHI; - XOCUITXOU
MHMHTaKaxou 3au(d Ba macTinyma (MHHTaKaxod HOYCTYBOP) - M MAaCCHUBXOHM aTpodu HakOXou
coxtMonnu HC-1 Ba HC-2-u HBO-u Poryn 60 épun ycynu ToMorpadusivi ceiCMuKiA aHUK Kapaa
IIyIaHT; - YOy 0apou MyalsH KapJaHu CypbhaTu Yapac¢Hu o0 Ba TAaFUMPEOUU pedau TuIpaBIUKi
map HakOxou OanaHadUIIOp Jap acocd TaFrMMpPOTH MAWIOHU TapMuUu aTpodu HaKOXOH
TUAPOTEXHUKA Taxusl Taplufl; - CUCTEMaW Ha30paTu AAapOuUM pedau THAPABIUKA Aap HAKOXOHU
TUAPOTEXHUKA Ba CHUCTEMaW XyJIKOPU YEHKYHA Oapou HMIOPAKyHUM CUJICUJIABHA ap TaMOMHU
TYITHOKHA KOp Kapaa 6bapomaja mryI.

AXaMHSITH aMaJIMM TaXKHKOT: - KOpKapau OapHOMaxou MadMyuM TAXKUKOTH YaHJIUPH,
YCTYBOP# Ba IIAKJIIUTaAPKYHUU PYHIYIIN OXaHy OCTOHA Ba MAacCCHBH YUHCXOM aTpodu HakOXou
TUAPOTEXHUKH IMTac a3 UCTU(DOATUXUN TYIOHH; - TaKUK HAMyJIaHU XOCHUSITXOU MUHTAKaXOoH 3aud
Ba TMACTHIyJa KUThaxOW HAKOXOM THAPOTEXHUKA Ba TabUHOTU 4YOpaOUHMXO ouja 0Oa
CEMEHTKYHUM YCTYBOPHMU MACCHBU YHHCXOU aTpod; - BOpPUA HaMmydaH 0a HCTUDOTATUXUU
CHUCTeMaxOou Ha3opaTu AapOuu peyau TUJIPABIMKA Jap HAKOXOU THAPOTEXHUKHA Ba CHUCTEMau
XyJIKOPU UYEHKYHA Oapou HUIOPAKYHUU CHJICUJIABA Jap TaMOMM TYJIHOKHA, - HaTUYaXxOou
Ha3apUsIBA-METOAUN TAXKUKOTH KOPHU JUCCEPTATCUOHA Jap paBaHAM TabIUM XaHTOMH
Tal€pKyHUU GapHOMAXOM TABJIMMA, HAIIPHU JACTYPXOU TabIUMid, MOHOTpadus Ba TapTUOIUXUN
MaBOJAM Mabpy3aBil nap 3uHau OakanaBpusT OGapou (anxou «MexaHMKaM XOKXO, acoCXO Ba
Taxkypcuxo», «l'eojlorusi Ba THUIPOreOoJIOTUSIU MyXaHAucCh», «MHIIOOTH THUAPOTEXHUKR,
«Tamkua Ba TEXHOJOTUAM KOPXOM COXTMOHM ruaporexHukin» gap MAT «Jonumroxu
napinatuu  Jlanrapa» wuctudoma ImIymaHA; HATUYaXOM TaxXKHUKOTPO XAHTOMH TaHEpKyHUH
HaKIIax0u TabJIuMid, OapHOMaxoH Kopi Ba cutadycxou ¢danxou MyBopuk uctudoma OypaaH
MYMKUH acT.

Japayan 3IbTUMOAHOKMM HaTH4yaxo. Jlap dYapa€Hu ry3apoHMAAHU Taypubaxou
reopusukuun caxpon gap HakOxou coxtMoHuu HC-1 Ba HC-2-u HBO-u PoryH, HaTHyaxou
OamacToMaja a3 4YUXaTH MUKIOpA Ba cudatin 0a MabIyMOTH Ta4puOaBUM TaXKUKOTH
reou3ukum caxpoun Kabiman anqoméPram komruiekcu sepuzamuann HbO-u Poryn myBodukat
MekyHaHa. Kopxou reodusukun caxpon 60 nacrroxu ceprudurarcusimynan JIAKKOJIUT 24M
AHYOM J0/1a IIyAaH[I.
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AHHOTALUA
Ha aBTopedepar nuccepranuu Toup3oaa Cyxpod Toup Ha Temy «Ouenka ¢GU3NKO-MeXaHHYECKHX
XAPAKTEPUCTHK BMENIAIOIIEr0 MACCHBA JIKCIUIyaTHPYEMbIX BBICOKOHAMOPHBIX T'MIPOTEXHHYECKUX
TYHHeJIei» Ha COMCKaHMe yu€HOU creneHu noktopa ¢unocoduu (PhD)-nokTop mo cnenmnanbHOCTH
6D074400-T'unporeXHUUYeCKOE CTPOUTEIBLCTBO H  coopyxkeHus (6D074401-T'uaporexHudeckoe
CTPOUTEBCTBO)

KiroueBble c/10Ba: CTPOUTENBCTBO, TMIPOTEXHUYECKUE TOHHEIU, CTPOUTENIbHBbIE TOHHEIH,
WHXEHEPHO-T€OJIOTUYECKHE  YCIIOBUSI, Teo(U3MKa, OJKCIUTyaTalus, THAPABIMYECKUNA PEXKUM,
TeMIepaTypHbIe JATYUKU, TETUIO(PU3NIECKHE METOIBI.

Leas wuccnemoBanmii — oO0cienoBaHHE THAPOTEXHUUECKUX TYHHENEH MOce JJTUTEIbHOU
SKCIUTyaTalluu U OI[eHKa (PU3UKO-MEXaHUYECKUX XapaKTePUCTUK BMELIAIOIIETO MacCUBA.

OO0beKT ucciae0Banus: THIPOTEXHUYECKUE TYHHEIU MOCie TUTEIbHOM SKCIUTyaTalluH.

Ilpeamer wucciieqoBaHusi: BJIUSHUE JUIATEIBHOM JKCIUIyaTallMW TUIPOTEXHUYECKUX
TYHHENIeH Ha (PU3NKO-MEXaHUUECKHE XapaKTePUCTHKN BMEIIAIOIIEr0 MacCHBa.

Hayunasi HOBM3HA [JMcCepTAIIMM: - BBISIBJICHHBI M ONpPENEICHBl (PU3UKO-MEXaHUIECKUE
(ympyrue, TpPOYHOCTHbIE M JAe(pOpMAlIMOHHBIE) XapPAKTEPUCTUKH IKEIE300€TOHHOW OTHETKHU
crpoutenbHbix TyHHene CT-1 u CT-2 Porynckoil I'DC ynbTpa3ByKOBBIM METOJIOM BMEIIAIOLIETO
MacCcUBa CEHCMOAKYCTHUYECKHMMHU METOJAMH, IMOCNE IIUTEIbHONW JKCIUTYyaTallud; - BBISIBJICHBI 30HBI
OCIIA0JICHHBIX M TIOHMXKEHHBIX XapaKTEPUCTUK (30HBI Pa3yIUIOTHEHHUS) BMEIIAIOLIEIO MacCUBA
crpoutenbHblX TyHHeneir CT-1 u CT-2 Porynckoii I'DC meTromom ceficMudeckodt ToMmorpaduu; -
pa3paboTaH METOI JUIsl OMpEACNIEHUS CKOPOCTH BOJHOTO IMOTOKA M W3MEHEHUS] THAPABINUYECKOTO
pekuMa B BbICOKOHAIIOPHBIX TYHHENISIX Ha OCHOBE W3MEHEHHUs TEIUIOBOI'O II0JiE BOKpPYT
TUAPOTEXHUUECKOTO TYHHENS; - pa3paboTaHa CHUCTEMa CTBOPHOTO KOHTPOJISI THAPABIMYECKOTO
pekuMa B THAPOTEXHUYECKUX TYHHEISIX M aBTOMAaTHU3UPOBAHHAS W3MEpPUTENbHAS CHCTEMa
KacKaJHOI'0 KOHTPOJIS 110 BCEH MPOTSKEHHOCTH.

IIpakTHyeckass 3HAYMMOCTB: - pa3paboTaHa KOMIUIEKCHAsI HporpaMMa oOCIed0BaHUS
YIPYTUX, TPOUYHOCTHBIX M Je()OPMALIMOHHBIX XapPAKTEPUCTUK IKEIe300€TOHHOW OTHECNIKH W
BMEILAIOLIEr0 MACCUBA THIPOTEXHUUYECKUX TYHHENIEH MOocie JJIUTEIbHOM 3KCIUTyaTallul; - yTOUHEHHE
30HBI OCJIAOJICHHBIX M TIOHMXXEHHBIX XapPaKTEPUCTUK YUYACTKOB THAPOTEXHUYECKUX TYHHEIEH u
Ha3HAYE€HHE MH)KEHEPHBIX MEPOMPUSATHI MO YKPENUTEIbHOW IIEeMEHTAllUM BMELIAIOIIErO0 MacCUBa; -
BHEJIpEHWE B OKCIUTyaTallUI0 CHCTEMbI CTBOPHOIO KOHTPOJS THUAPABIMYECKOTO pexXuMa B
TUAPOTEXHUUECKNX TYHHEISIX W aABTOMAaTU3MPOBAHHYIO WM3MEPUTEIBHYIO CHUCTEMY KAacKaJIHOTO
KOHTPOJS MO BCEM MPOTSKEHHOCTH. - PE3YJIbTaThl TEOPETUKO-METOAUYECKUX HCCIIEIOBAHUN,
JIUCCEPTAIMOHHON pabOThHl MOXHO HCIOJIB30BaTh B YY4EOHOM TIpOIlECCE TIPU COCTABJIEHUU
00pa30BaTENbHBIX MPOTPAMM, HM3AAHUU YUYeOHBIX MOCOOUH, MOHOTpauil U MOATOTOBKE KypCOB
JIEKIMH MO pa3IUYHbIM AUCHUIUIMHAM OakanaBpuata; npeaMeram «MexaHMKa IpyHTOB, OCHOBAHUS
u pyHaaMeHTbD», «['eomorust u uHXXEHEepHask TUAPOTEONOTH», «[ MIPOTEXHUUYECKHE COPPYKEHUS» U
«OpraHu3zauusi M TEXHOJOTHUs MPOU3BOJCTBA TUAPOTEXHUUYECKUX pabor» B JlaHrapuHckom
FOCYJApPCTBEHHOM YHUBEPCUTETE; - pEe3yJbTaThl HCCIEJOBAHUNA MOTYT MCIIOJIb30BATbCA IIpU
pa3paboTke y4eOHBIX IUIAaHOB, pabouux MporpaMM U CHLTA0YCOB [JIT COOTBETCTBYIOIIMX
JACHUTLINH.

JlocTOoBEpHOCTh Pe3yJIbTATOB IMCCEPTALIMOHHON pPaOOThl MOJATBEPKAAETCS COOTBETCTBUEM
pe3yJIbTATOB PACUe€TOB KOHCTPYKIUN, MPOBEIAECHHBIX C HCIOJIb30BAHUEM MPEITI0KEHHBIX aBTOPOM
METOJIOB, pe3yJbTaTaMH »HKCIIEPUMEHTOB U MJAaHHBIMM JpPYrux wuccienosateneil. B mpouecce
MPOBEJICHUSI TTOJIEBBIX T€O(DU3NUYECKUX IKCIEPUMEHTOB B cTpouTenbHbIX TyHHenmsix CT-1 u CT-2
Porynckoit I'DC mnonyyeHHblE pe3ysibTaThl KOJMYECTBEHHO U KA4YECTBEHHO COIVIACYIOTCS C
9KCIIEPUMEHTAIbHBIMA JTAHHBIMU paHEe BBIMTOJTHEHHBIX ITOJIEBBIX TE€O(PU3NUECKUX HCCIIeTOBAHUN
noazemHoro komuiekca Porynckoit ['DC. IloneBble reodusnyeckue pabdOThl MPOBOIMIHNCH
cepruduuupoBanHbiM mpudopom JIAKKOJIUT 24M



50

ANNOTATION
on the abstract of the dissertation of Toirzoda Suhrob Toir on the topic «Assessment of the
physical and mechanical characteristics of the enclosing massif of operated high-pressure hydraulic
tunnels» for the degree of Doctor of Philosophy (PhD)-Doctor of 6D074400-Hydraulic
engineering construction and structures (6D074401-Hydraulic engineering construction)

Keywords: construction, hydraulic tunnels, construction tunnels, engineering and
geological conditions, geophysics, operation, hydraulic regime, temperature sensors,
thermophysical methods.

The object: hydraulic tunnels after long-term operation.

The subject: the influence of long-term operation of hydraulic tunnels on the physical and
mechanical characteristics of the enclosing massif.

The purpose — inspection of hydraulic tunnels after long-term operation and assessment of
the physical and mechanical characteristics of the enclosing massif.

Scientific novelty of the dissertations: -the physical and mechanical (elastic, strength and
deformation) characteristics of the reinforced concrete lining of construction tunnels CT-1 and
CT-2 of the Rogun HPP were identified and defined using the ultrasonic method and of the
enclosing massif using seismoacoustic methods after long-term operation; - zones of weakened
and reduced characteristics (decompression zones) of the enclosing massif of construction tunnels
CT-1 and CT-2 of the Rogun HPP were identified using the seismic tomography method; - a
method was developed for determining the water flow velocity and changes in the hydraulic
regime in high-pressure tunnels based on changes in the thermal field around the hydraulic
tunnel; - a system for alignment control of the hydraulic regime in hydraulic tunnels and an
automated measuring system for cascade control along the entire length were developed.

Practical significance: - development of a comprehensive program for examining the
elastic, strength and deformation properties of reinforced concrete lining and the enclosing
massif of hydraulic tunnels after long-term operation; - clarification of the zone of weakened and
reduced characteristics of sections of hydraulic tunnels and the appointment of engineering
measures for strengthening grouting of the enclosing massif; - implementation in operation of a
system of alignment control of the hydraulic regime in hydraulic tunnels and an automated
measuring system of cascade control along the entire length. - the results of the theoretical and
methodological research, the dissertation work can be used in the educational process when
compiling educational programs, publishing textbooks, monographs and preparing lecture
courses in various bachelor's degree disciplines; the subjects "Soil Mechanics, Bases and
Foundations", "Geology and Engineering Hydrogeology", "Hydraulic Structures" and
"Organization and Technology of Production of Hydraulic Engineering Works" at Dangara
State University; - research results can be used in developing curricula, work programs and
syllabi for the relevant disciplines.

Reliability of results — the validity of this dissertation is confirmed by the consistency of
the results of structural calculations conducted using the methods proposed by the author with
the experimental results and data from other researchers. During field geophysical experiments in
the CT-1 and CT-2 construction tunnels of the Rogun Hydroelectric Power Plant, the results
obtained are quantitatively and qualitatively consistent with experimental data from previously
conducted field geophysical studies of the underground complex of the Rogun Hydroelectric
Power Plant. Field geophysical work was conducted using a certified JIJAKOJIJIUT 24M
Instrument..



