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Abstract. The article described the studies in laboratory and outdoor experiments the feasibility of use
of two auto-generators with sensitive elements, which were built on the digital logic elements, in the
security warning systems for guarding of the objects of civil aviation as capacitance differential
sensors. In experiments, the frequency variations of auto-generators are studied depending on the
distance of approaching and length of sensitive elements. It is found that when the length is less than 6
m, the sensitive elements are connected to the auto-generators as elements with lumped parameters,
whereas of the length is more than 6 m - as elements with distributed parameters.

Keywords: Differential sensor, intruder’s approaching, resonance frequency, aviation Security,
security warning system, sensitive element.

Introduction. In modern times, the provision of stable operation and protection of
strategically important civil aviation facilities that ensure the international air transportation, including
the improvement of the aviation security against new manifestations of terrorism, and the promotion
of the reputation of any state in this area in the international arena are of great importance [1, 2].

The timely, sustainable and reliable response to expected threats depends on the integration
level of security-warning systems of strategically important facilities. Sustainable and reliable
operation enables early detection of possible threats to the security-warning system, regardless of the
environmental impact [3-5]. One of the various control facilities integrated into these systems, which
detect the intruder (object) at an early stage, are the capacitance sensors [6].

The approaching of an object (for example, a human) can be detected through the sensors [7].
The sensitivity distance of the sensor, its adaptation to environmental changes, as well as the design of
the used auto-generators [8, 9], the size of the sensitive elements (SEs), and the installation
configuration have to be comprehensively studied [10].

The purpose of the article is to determine the feasibility of use of two auto-generators, which
were built on digital logic elements, with SEs as differential sensors.

For this purpose, dependence of frequency changes of two auto-generators, build on digital
logic elements, which was connected SEs, and of sensitivity distance of these auto-generators as
differential sensors on SEs’ length were studied.

Research methods. Two auto-generators are installed on the same printing board using two
digital microcircuits the type of K155JIA3. The logic elements contained in both microcircuits are
symmetrically cross-distributed in the auto-generators circuits [9]. In all experiments, the metal case of
the sensors, where auto-generators circuits and frequency measuring device are located, is grounded in
accordance with real operating conditions [7] and additionally placed in a hermetic plastic container to
be protected from rain during the implementation of outdoors experiments (Figures 1a, 1b). The figure
shows the frequencies recorded with the video camera.
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Fig. 1. Differential capacitance sensor in metal case (a) and hermetic container (b).

The experiments were performed on the territory of the National Aviation Academy (NAA)
and the facility where the VOR-DME (VOR - Omni-directional range; DME - distance measuring
equipment) is located. In the experiments, the frequencies of the auto-generators were measured using
two eight-digit frequency measuring devices of SKU00653 model. The accuracy of these frequency
measuring devices was verified by “GW Instek GOS 620" oscillator, and their high accuracy
(accuracy of 0.1 Hz at 1 MHz frequency) was defined [11]. GoPro video camera with 250 frames per
second was used to record fast frequency variations.

The experiments performed on different days in laboratories and outdoor (in the territory of
NAA and VOR-DME system facilities) are described below.

1. Dependence of frequency variation on the lengths of SEs. Dependence of the frequency
variations on the length of SE was studied in three days in the environments provided in Table 1.

Table 1. Weather condition in three days experiments

Days Weather Temperature, Atmospheric pressure, Humidity, Source
(°C) (mm mercury) (%)
I 22 -24 750 - 758 50 - 60 [12]
1 21-23 761 45 - 50 [13]
11 26 - 28 757 45 - 50 [14]

During the study, SEs of 2 m, 5 m, 6 m, 10 m, 20 m, 30 m, 40 m and 50 m, as well as the
copper wires of 4.5 m long are used to cover the sensor case with soil. The HEs are directly connected
to each of the auto-generators separately. The experiments were performed on the territory of the
navigation facility (Figures 2a, 2b).

Once enabled, the frequencies of both auto-generators account, are 17.12 MHz without SEs
and grounding, 17.01 MHz after 60 seconds, and 16.82 MHz when their case was grounded.

a) b)
Fig. 2. Experience in VOR-DME area: a) rear view, b) side view.

Graphic depictions of the average values of frequency variations recorded for three different
days, depending on the lengths of the SEs were provided in Figure 3. Since the frequencies are
repeated with 0.01 MHz accuracy, the frequencies of both auto-generators are shown as one curve.
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Fig. 3. Graphical representation for the average values of the frequency variations of the auto-
generators in three different days depending on the lengths of the SEs

As seen from the figure, the frequencies of both auto-generators without SEs vary around
16.5 MHz at a range of less than + 0.5 MHz (Figure 3, 1% curve).

With the exclusion of 6 and 10 m, the frequencies of both auto-generators vary around
14.5 MHz at all other lengths of the SEs. Here, the case of the SE of 6 m is specific. In this case, in all
experiments performed in three different days, the frequencies of both auto-generators are often higher
than those without SE, accounting for fimiq. = 17.345066 MHz and fi mis. = 17.345066 MHz (Figure 3,
2" curve) respectively.

2. Experiments performed with approaching. The dependence of sensitivity distance of the
sensors on the length of the SEs has been studied. In this regard, the frequencies of the auto-generators
were recorded when a person with weight m (the researcher's weight is 93 kg) approached to SEs of
2m, 5m, 10 m and 50 m.

2.1. Experiments conducted in laboratory conditions. The auto-generators are connected to
two wires as the SEs, each of which is 2 m in length, as well as parallel to each other and to the floor.
The wires are fastened to the dielectric supports, at a distance of 0.1 m from each other and 1 m from
the floor.

During the study, the approaching was performed perpendicularly to the midpoint of the SE
starting at a distance of 3 m, and the frequency values were recorded for the approaching at each meter
(1=3;2;1;0m) (Table 2). I = 0 is the value when a person touches the SE.

Table 2. The frequencies values of two auto-generators when approaching to SE at 2 m

I (m) | auto-generator, f; (MHz) Il auto-generator, f, (MHz)
0 13.661799 13.661016
1 13.781477 13.778263
2 13.811120 13.811674
3 13.813097 13.813492

The difference between the resonance frequencies (Afep) at zero (when touching) and 3 m
distance from a person to SE accounts for Afy = 0.1151298 MHz for the 1% generator, and
Afop = 0.1152476 MHz for the 2" generator, respectively.

The lengths for SEs were selected 5 m. During the study, the approaching is performed
perpendicular towards SEs from three different points starting at a distance of 3 m (in the 1° case,
from the point connected to the auto-generator; in the 2" case, from the midpoint; in the 3 case, from
the edge) (Table 3).
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Table 3. The frequencies values of two auto-generators when approaching to SE at5 m
| auto-generator, f; (MHz) Il auto-generator, f, (MHz)
| case 11 case 111 case | case 1l case 111 case
11.238468 11.207155 11.209304 11.238467 11.207335 11.209322
11.240973 11.238147 11.238210 11.240965 11.238169 11.238253
11.241044 11.241434 11.242047 11.241045 11.241435 11.242048
11.241095 11.241639 11.242341 11.241093 11.241640 11.242341
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WN |~ |o|3 —
N

The variation in frequency relative to the moment of touching to SE when the object
approaching, are:

on the 1% auto-generator, on the 2" auto-generator

I case Afop = 0.002627 MHz, I case Afon = 0.002626 MHz,
II case Afon = 0.034484 MHz, II case Afop = 0.034305 MHz,
III case Afop, = 0.033037 MHz; III case Afop, = 0.033019 MHz.

The graphs of frequency variations are illustrated in Figure 4. Apparently, the resonance
frequencies of the auto-generators when approaching to SEs vary in the same way and decrease.
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Fig. 4. Dependence of resonance frequencies on human approaching distance to SEs, which are 5 m
lengths of each and were connected to the auto-generators

2.2. Experiments performed in an open area. Two wires, each 10 m length, are connected to
the auto-generators as SEs via coaxial cables of 5 m (Figure 2 a, 2 b). The wires are fastened to
dielectric supports at distance and height of 1 m, in parallel to each other and to the surface of the
Earth. The experiments were performed in the same sequence as stated in 2.1, and the recorded values
of the frequency variations were provided in table (Table 4).

Table 4. The frequencies values of two auto-generators when approaching to SE at 10 m
| | auto-generator, f; (MHz) Il auto-generator, f, (MHz)
(m) | case Il case | case Il case | case Il case
19.420569 19.461813 19.428018 19.420550 19.461812 19.428026
19.443941 19.461900 19.440790 19.443925 19.461904 19.440768
19.462565 19.462243 19.455898 19.462567 19.462248 19.455902
19.461537 19.458791 19.454895 19.461540 19.458793 19.454899

WIN(FL O

According to Table 4, the resonance frequencies of both auto-generators vary in all cases,
increasing when approaching towards SEs at the distance from 3m to 2 m, and decreasing when
approaching towards SEs at the distance of 2 m to touching point. On the | auto-generator, in the I case,
Afgp = 0.041996 MHz, in the II case, Afy, = 0.003452 MHz, and in the III case, Afo, = 0.02788 MHz; On
the 11 auto-generator, in the I case, Afop = 0.042017 MHz, in the II case, Afg, = 0.003455 MHz, and in the
III case, Afop = 0.027876 MHz.
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Two wires of 50 m were connected directly to the auto-generator as the SEs (Figure 2 a, b).
The wires are fastened as in the abovementioned cases.

Experiments were performed in the sequence shown in Experiments 2.1 and 2.2, and the
recorded values of the frequency variations were presented at Table 5.

Table 5. The frequencies values of two auto-generators when approaching to SE at 50 m
| auto-generator, f; (MHz) Il auto-generator, f, (MHz)
| case 11 case | case 1l case | case 11 case
14.993379 14.937367 14.937740 14.993377 14.937355 14.937738
14.990632 14.974322 14.973409 14.990640 14.974321 14.973408
14.987608 14.986177 14.983077 14.987605 14.986175 14.983071
14.986868 14.986205 14.983303 14.986866 14.986203 14.983301

—~
w|N(R|o|3 T
N

The variation in frequency relative to the moment of touching to SE when the object
approaching, are:

on the 1% auto-generator, on the 2" auto-generator

I case Afop = 0.006511 MHz, I case Afop = 0.006511 MHz,
II case Afon = 0.048838 MHz, II case Afop, = 0.048848 MHz,
III case Afop = 0.045563 MHz; III case Afop = 0.045563 MHz,

The graphs representing the frequency variations were presented in Figure 5. Apparently,
when approaching the SEs, the resonance frequencies of the auto-generators change in the same way,
increasing in the | case and decreasing in the Il and Il cases, respectively.

£, MH{] I auto-generator £, MHZ] IT auto-generator
15.00 15.00

1452 ¢ H 1499 ¢ F
1498 1498

1497 }‘/" o7 /}w’,

14 96 1496
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14.90 r - - 14.90 ; . .
0 1 2 il,m 0 1 2 slm

Fig. 5. Dependence of resonance frequencies on the distance of a human approaching the SE of 50 m
connected to the auto-generators

Taking into account the time-dependent drift of the resonance frequency of the auto-generators
(Afi 1y = £ 0.004001 MHz and Afi 1 = £ 0.003998 MHz), the sensitive elements of which are 50 m
length of each, the discreteness value of the measured parameters ngy for the | auto-generator is
Nav = 2 in the T case, ngv = 12 in the II case, and nqy = 11 in the III case, and for the auto-generator is
Ngv = 2 in the I case, ngy = 12 in the II case, and nqv =~ 11 in the III case, which enables determining the
weight of the approaching object at a distance of more than 3 m.

Research results. When a person of 93 kg weight perpendicularly approached the SEs at a
distance of 3 m, the frequency of the auto-generators changed. These variations accounted for as follows:

- if the length of the SEs was 2 m - Afyp = 0.1151298 MHz for the | auto-generator;
Afop = 0.1152476 MHz for the Il auto-generator;

- if the length of the SEs was 5 m, then for the | auto-generator Afs, = 0.002627 MHz in the |
case, Afop = 0.034484 MHz in the II case, Afop = 0.033037 MHz in the Il case; for the Il auto-generator
Afgp = 0.002626 MHz in the I case, Afo, = 0.034305 MHz in the II case, Afo, = 0.033019 MHz
in the Il case;
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- if coaxial cables of 5 m length were connected to the SE of 10 m - for the | auto-generator
Afgp = 0.041996 MHz in the I case, Afyp = 0.003452 MHz in the 1l case, Afo, = 0.02788 MHz in the
I11 case; and for the Il auto-generator Afos = 0.042017 MHz in the I case, Afo, = 0.003455 MHz in the
IT case, and Afy, = 0.027876 MHz in the 11 case.

Taking into account the time-dependent drift (Af., =+ 0.004001 MHs and
Afi 1 =+ 0.003998 MHs) of the value of the resonance frequency of auto-generators, the sensitive
element of which was 50 m length, the discreteness value of the measured parameters nqy for both
auto-generators was nqy = 2 in the | case, nqy = 12 in the Il case, and nqgy = 11 in the Il case which
allowed determining the weight of the approaching object at a distance of more than 3 m.

When reviewing the resonance frequency variations depending on the length of the SEs, we
saw that the lowest values of the auto-generators’ frequencies were recorded when the length of the
SEs was 2 m (fimig. = 14.479189 MHz and fimia. = 14.479186 MHz). It should be noted that the values
of the resonant frequencies on both auto-generators were less than those without SEs, however greater
than those with the SEs of 6 m (fi mis. = 17.345066 MHz and fj mia. = 17.345066 MHz).

Conclusions. The SEs of 6 m were connected to the auto-generator as the sensors with an
lumped parameter, whereas the SEs of greater than 6 m were connected to the auto-generator as the
sensors with distributed parameters (long line).

Thus, based on the mentioned features and the results of approaching experiments, we can
conclude that the auto-generator circuits with sensitive element built on logic elements in differential
sensors used in the security and warning systems of the territories of facilities are applicable. In this
case, regardless of the length of the SEs, the differential sensors are automatically adapted to the
environmental changes.
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ABAPHUU ITP BYPEHHUHN BOKOBbBIX CTBOJIOB
CKBA’KUH IHEPEBO/IUMbIX U3 BE3JAEUCTBYIOIIINUX B
JTOBBIBAIOLINE

K. B. Aumonoe, /. /1. ’Kymaoaes, A. 1. I'pabosckasn,
Bbawxupckuii 2ocyoapcmeennulii ynusepcumem, 2. Ypa, bawxopmocman, Poccus,

DOI: https://doi.org/10.31435/rsglobal_conf/30042021/7527

Abstract. The paper presents materials on drilling side wells in which accidents occurred. The process
of eliminating accidents is shown in detail step by step, and the actions that were taken in this case,
which allows us to judge the effectiveness of the measures taken to eliminate accidents. The material
presented in the work on drilling sidetracks demonstrates the complexity and responsibility for each
action in which it is possible not only to achieve the desired result in the process of drilling and work
to eliminate the accident, but also in case of deviation from the planned plan or work program, it is
possible to complicate the situation. This factual material can be quite clearly used in the educational
process, in the preparation of specialists of the appropriate profile.

Keywords: well, face, drill tool, milling cutter, shank, circulation, accident, tack, flushing, layout,
transfer, nipple, bell, load, torque, rotor.

YCHemHoCTh CTPOWUTENhCTBA CKBRXHH TPeOyeT OT HCIONHUTENeH paboT TiyOOoKMX
npohecCHOHANBHBIX 3HAHUI W HABBIKOB, a JINKBUAAIUS aBapuil erle U O0raThlii MPAaKTUYECKUA OIIBIT
paboThl B JaHHOM CerMeHTe. brIcTpoTa MUKBUAALMM aBapuil BO MHOI'OM ONPEAEISIET TEXHUIECKOE U
TEXHOJIOTHYECKOE OCHAIIEHHEe OypOBOH YCTAaHOBKH, KBaTHU(PHUKALUOHHBIA M MPOECCHOHATBHBIX
ypOBeHb OypoBOi Opurajabl, ypoBeHb NPO(PECCHOHATHHONW MOArOTOBKH HHXCHEPHO-TEXHUYECKUX
CIICIUAJIMCTOB UMCIOIIUX OTHOHMICHHUE K COOPYIKCHUIO CKBAXKUHBI. Ho ne CMOTpsS Ha BCC NOITYCTUMBIC
OnaronpusTHEIE OOCTOSTENBCTBA, ABApUM NPU CTPOUTENBCTBE CKBAXHH BCE )K€ BCTPEUYAOTCS U
NPUYMHBI UX CaMble Pa3HBIC.

[Ipn OypeHnu TIyOOKHMX CKBa)KMH BBIACISIIOT YETHIpE TPYIBI aBapuil: OoOpbIBBI TpyO u
MOPOIOPa3pyLIAIONIEr0 HHCTPYMEHT; Pa3BUHYMBAHUE TPYO W MOPOOPA3PyIIAOIIEr0 HHCTPYMEHTA;
NpUXBaThl TPYO M MOPOJOpa3pyLIAIONIETO WHCTPYMEHTA; MajieHue 3a00WHOTO JBUTATENs, TPyO U
IMOCTOPOHHUX NPEIMETOB B CKBAKHHY.

OOpBIBBI MOT'YT MPOUCXOAUTH B OYPHIIbHBIX, 00CaIHBIX M KOJOHKOBBIX TpyOax. [Ipuunmnamu
00OpBIBOB OYPHIIBHBIX TPYO SIBJISIETCS] H3HOC MX MOBEPXHOCTH, M3HOC MIIM HU3KOE KauyeCTBO Pe3bOOBBIX
COCMHEHNH W OOJbIIMe HArpy3KH, CO3JaBacMbleé Ha KOJOHHY OYpHWIIBHBIX TpyO B pe3yibTare
OCJIOKHEHUI B Tiporiecce OypeHust (00Ballbl TOPOJ, PUXBAT, 3aTSHKKH MHCTPYMEHTA U JIp. ).

Ha]leHI/Ie MMOCTOPOHHUX MPEAMETOB B CKBAXKXHHY ABJIACTCA CICACTBUEM XaJIaTHOCTU 6ypOBOI>'I
Opurajbl, €Clii YyCThe CKBKUHBI HE 3aKPBITO 3ariylKod (IMTpoOKoii) BO BpeMsi MPOQUIAKTHIECKUX U
PEMOHTHBIX paloT.

PazBuHunBaHne OypwiIbHBIX TpPyO HaOmomaeTcs BO BpeMs CIyCKa, NPH HEIOCTaTOUYHOU
3aTsHKKE Pe3bOOBBIX COEAMHEHUI HITH IIPH CHIIBHOM H3HOCE.

HOCTaTO‘IHO pacrpoCTpaH€EHHBIMU W AOBOJIBHO CJIOKHBIMU aBapHUAMU SABJIAIOTCA IPUXBATHI
TpyO M MOPOAOPA3pPyIIAIONIET0 HHCTPYMEHTa. B 3TOH rpymie BBLAETSIOT CIEAYIONINe BBl aBapHil:
MPHUXBATHl TOPOAOPA3PYIIAIONIETO HHCTPYMEHTAa M KOJIOHKOBBIX TPYO; MPUXBAThl OYPHIBHBIX TPYO;
NpUXBaTHl 00CaIHBIX TPYO.

[IpuxBaTel MOTYT OBITH BBI3BAaHBI PA3lIMYHBIMU NMPUYMHAMH. [[pUXBaThl 4acTO BO3HUKAIOT B
pe3yJbTaTe TEOJOTMYECKHX OCTIOKHEHHM: O00Bajibl CTEHOK CKBaXKHMH, MOIJIOLICHUS MPOMBIBOYHON
KHUIAKOCTH W Jp. Onn MOTYT HNPOUCXOAWUTH M IO TEXHOJIOTHYCCKHMM IIpUYMHAM B PE3YJIbTATEC
3alIaMOBaHus CKBaXXHWHBI, CYXCHUA €€ CTBOJIA, HAJITNYUA TOJICTOM Y JTUITIKON q)HHBTpaHHOHHOfI KOpKH
Ha CTCHKAaX CKBaXUHBI. KYCO‘-IKI/I METalljia, OCTAaBIIMECA B CTCHKaxX CKBaXXWHbI OT MHPCAbIAYIIHUX
aBapuil, MOTYT OBITh TaKXKe IPUYMHAMH [IPUXBATOB OypOBOro HHCTpyMeHTa [1].

Jnsi TOJXHOTBHI BOCHPUSTHA TEXHHYECKMX W TEXHOJNOTHYECKUX omepaudid u pabort,
BBITOJTHSEMBIX B MPOIECCE CTPOUTEIBCTBA CKBAKUH M JIMKBUIAIMH aBapUH, pACCMOTPHM IOIIATOBO
aBapud M IOCIEIOBATENbHOCTh MX JIMKBUIALMU IPOU3OIIEAIIMX HAa COOTBETCTBYIOLIMX 3Talax
CTPOUTETLCTBA O0KOBOTO cTBONIA CKBaXUHBI Ne 52 KPK u ckBaxknubr Ne 223 BI'H.
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IIpu ¢pesepoBannm «okHa» B oOcamHOW KomoHHe 146 % 85 mm ckBaxuubsl Ne 52 KPK,
npomsomen cioM ¢pesepa DP-124 (Ppezep pacmmpsromuii). Hagano dpesepoBaHus «OKHa» B
oOcagHOl KojoHHe Ha TmyOmHe 2381 M, B KadecTBe MPOMBIBOYHON JKHIKOCTH HCIIOJIB30Bajach
TexHuueckas Boja yaeasHoro Beca 1,17 r/em®. Tlocne ¢pesepoBanus 1o riyOounsl 2384.5 M
MeXaHHuecKasi CKopocTh cHu3miack a0 Hond. Ilocne mogsema KHBK ¢ ¢pesamu Obuto BbisiBIEHO
KaracTpouieckoe paspyuieHue HakoHewuHuka ¢pe3sl DJ1V-124/3. Cnycrumu KHBK ¢ HOBbIMHE
(bpe3amu, Ha 3a00¢ ObLTA IMMOIBITKA TTPOJAOIDKUTE (pe3epoBaHue Ha pa3HBIX peknmax (40 — 80 Tc — mis
aHanM3a Harpy3ku Ha (pesep) OJHAKO MPOXOAKA HE TOSBHIACh W YIIAyOMThCA He yaanock. Ilocie
nonsemMa KHBK Ha HakoneuHmke ¢pessl, Ha BceX pe3lax HyJIeBOW YToJl aTakH, MPeaoI0KUTENEHO
paspylIeHHBIMUA pe3LaMH TpeablAyInero Qpesepa, HaxoauBmMMuCH Ha 3aboe. [Ipu moBTOpHOM
cnycke ananornyHoii KHBK ¢ HoBbIM (hpesepom DJIY-124/3 u crapem dpezepom ®P-124 B Hauane
¢bpesepoBanus npu Harpyske 20 kH npounzomen cioM ¢pe3bl 1o HUMIENTIO.

Jia NMUKBUmAMK aBapu¥M TPOU3BEIHM CIYCK W HAaBOPOT KOJOKOJNAa Ha «TOIOBY» (Dpe3sl,
MOMHSUTA (ppe3y W MPOU3BETH OCMOTP B IUTIOCKOCTH M3noMa. [lo marepmanam BU3yalbHOTO OCMOTpa
KOMUCCHSI TIPHUIIDIA K BEIBOILY, YTO M3JIOM IPOH3OIIEI B pe3yiIbTaTe YCTAIOCTHOTO CIIOMa METallIa.

CrnycTUiu MarHuT W OYMCTHIM 3200 OT MeTauia, NMPOMBUIM CKBOXHHY, B KadecTBeE
IIPOMBIBOYHOM KHUIKOCTH HCIIOJIB30BaIach TEXHMYECKas Boja yeabHoro Beca 1,17 r/em®,

Cwmennmu KHBK cryctuimm uacTpymeHT, npopaboTain HHTEpBall «OKHA» U YTITyOHIHCh Ha 15 M.

Cobpamn KHBK cmyctiuimm gm0 3a00s ¢ mpopabOTKOM, MPOMBITH CKBRXHHY 3 IMKIA U
TIPOJOJDKUIHN OypeHHe.

B unTepane 2399,5 - 2864,0 M OypeHne CKBaKHHBI IPOUCXOIIIIO 0€3 OCTOKHEHHH.

[Tpu mpopaboTKe CTBOJIA CKBaKHHBI (PEXKHUM MPOpadboTKH: Harpy3ka 0-3 TH, pacxon OypoBOro
pactBopa 8,0 - 8,5 1/cek, naBnenue — 78 - 98 aT™) mepe]1 CIyCKOM XBOCTOBHKA Ha TiyouHe 2864,0 M
BBIPOC MOMEHT Ha portope. [locine ocTaHOBKM BpalleHUs] POTOpa MHCTPYMEHT MOMHSTH OT 3a00s1 HE
ymanock. [lompiTkn pacxaxkuBanus o 10 TH cBepx Beca OypHIBHOTO WHCTPYMEHTa MPH MOABEME
(52 TH) pe3ynbTata He qaad. MHCTPYMEHT 0CBOOOIMIIN TTOCIE 3aKauku Bsi3ko-ympyroi cmecu (BYC) ¢
TIOBBIIIICHHBIM COJIEp)KaHUEM CMa3bIBaoIIel 100aBKu u mpuioxeHus ycwmms 10 90 TH. B mporecce
Mo{béMa MHCTPYMEHTA B KCILIyaTaIl[HOHHOW KoJIoHHE Ha rimyomuHax 1350 m, 1330 M, 1278 M, 1275 m
OTMEYaJINCh 3aTSHKKU MHCTpyMeHTa 70 5 - 8 TH. [locne npokauku BYC u pacxaxuBaHus HHCTpYMEHTa
npoaobkuiH noabeM. [locne nmogbema Ha Gpesepe OP-123 Obiti 0OHApPYIKEHBI Bl OT METaIlIA.

IIpu paccrnenoBanny aBapum OBUIO YCTaHOBIEHO, YTO NPOpadOTKAa CTBOJNA CKBa)KUHBI
MPOM3BOAMIIACH C HapyIlleHneM. B HapyIlIeHre TuiaHa paboT Ha CIYCK U [IEMEHTHPOBaHHUE XBOCTOBHKA
HE B MTOJIHOM 00BeEMe MpOoM3Be/ieHa MPopadoTKa CTBOJIA CKBAKHHBI OT «OKHa» 110 3a004. [lo maHHBIM
reoJioro-TexHonornueckux uccienoanuii ('TU) ne 6pi1M ipopabotansl mHTEpBaNIBL 2360 — 2407 M,
2419 — 2426 m, 2429 — 2454 M, 2486 — 2494 m, 2513 — 2623 M, 2642 — 2839 M, 4TO C BBICOKOI
CTETIEHbIO BEPOSATHOCTH IIO3BOJSIET YTBEPXKAATh O MPUYMHE aBapuH - NpUXBaTe OypHILHOTO
WHCTpyMeHTa. HempowusBoauTenpbHOE BpeMs, 3aTpayeHHOE Ha JMKBUIAIMIO aBAPUUA M TMOJITOTOBKY
CTBOJIa CKBRYKHHBI K IMPOJIOIHKEHHIO OYPEeHHSsI, COCTABUIIO 67 YacoB.

[locme 3aiMBKM XBOCTOBMKA M WCTEUSHHsS BPEMEHH OXKWIAHHS 3aTBEp/IEBaHUS IIEMEHTAa B
ckBakuHe Ne 223 BI'H mpowmssenu HOpmanuzanuio 114 MM xBocToBHKa 10 TiyOmHBI 3830 M,
MPOMBUIN CKBaXXHHY B TE€UEHHE 2,5 4acOB W HaYallH MMOJIbeM KOMIIOHOBKH. [Ipy mojaseme Ha riryOnHe
3340 m mpomsonuia 3aTspkka g0 70 TH, MHCTPYMEHT TNOTEPAN TOABIKHOCTH. llpym mombITKe
BOCCTaHOBJICHUS] LUPKYJSIOUK MOoAHUManu Aasienue 1o 200 aT™, IUPKYJSIHMIO BOCCTAHOBHTH HE
yaanoch. PacxaxuBaHue WHCTPYMEHTa NMPOU3BOIMIIOCH C HATPY3KOH 10 57 TH U pa3rpy3Koil 10 HyJs
ToHH. Ilpn ouepenHON HaTsDKKe BBEpX A0 67 TOHH NPOU3OILIO CHIXKEHHE Beca MHCTPYMEHTa U
WHCTPYMEHT Tiomren BBepx. Ilocie mogpema obHapyskwmin, uro mpowmsomen ciom HKT-60 mo Temy.
Togasmm mydty HKT ¢ oTmomanHO¥W HUNmMENbHONW 4acThio. «l'omoBa» mpeacraBieHa temom HKT
(BHyTpenHni nuametp - 50 MM) u HaxoautTcs Ha rryomHe 2149 M. B ckBaxmHE OCTaNOCh: JOJOTO
Y-95PUC - 0,13 m + nepeBonuuk H 3-66 x H 3-66 — 0,47 m + B3/l A-75 — 5 M + mepeBogHHUK
H 3-66 x M HKT 60 — 0,47 m + oOparthsrit knanad — 0,45 m + HKT 60 — 1187,6 m.

3aBe3nu aBapuiiHbId HHCTpYMEHT U coopanu KHBK: xonokoin 114 JIK 80-55 M3-76 Oy 45 MM
C 3aBOJIHBIM s13bIKOM BbICOTOH 30 MM — 0,64 M + mepeBogHuk M386xH376 Oy 32 MM, Dy 105 —
0,28 m + CBT 73 3 86 — 417,76 m CBT 89 3 86 — 1224,93 + nepeBomuank M3102XH386 — 0,45 m +
CBT 89 3-102 - 497,05 m + xBagpar 7,0 M riayouHa coctaBuia 2148,11 M - «rojioBa» OCTaBICHHOU B
CKBa)KHHE KOMITOHOBKH.
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Cryctunmu MHCTpYMEHT A0 TioyOmHbI 2139 M, BOCCTAaHOBWIIM IUPKYISIIUIO TPU Pacxoje
10 ni/cek, naBnenne 65 xr/cmZ, npoMbun 1,5 nukina. CHU3HIM pacxon 10 5 1/cek, mabienue 30 kr/cm?.
Hamrynamu «ronmoBy» ¢ pasrpyskoit 1,0 — 1,5 TH, noBsimenue gasinenus 10 100 Kr/cm?, BBIKIHOYUIN
Hacoc. [IpunoaHsIm u OTBEpHYNIM KBaJpaT, MPOAYJIH, 3aBEpHYIH BHOBb C JOKperuieHueM. IIpoBepunn
BeC: MPH JIBIKCHUH BBepX — 46 — 47 TH, npu AwxeHun BHU3 32 — 33 TH, npu Bpamenuu 38,1 — 38,3 TH,
momeHT 3,5 — 4,0 kH-m. C Bpamennem 12 00/MUH JOIUTH 1O «TOJIOBBI), HABEPHYJIUCH JIO MOMEHTA
5 kH-m. IIpoBepmmm HaTskkoi o 50 TH. Pasrpyswnm mo 47,5 TH, OTBOPOT B HECKOJIBKO ITAIlOB C
nonrsruBaaneM 10 47,5 — 48,0 tH. Caenamu 30 060poTOB, MaKCUMaNTbHBIN MOMeHT 5,5 KH M. [IpoBepka
Beca Ha MOJbEM IOKa3aja yBenudeHne Beca 1o 48,5 — 49,0 1H, To ecTh yBenmmdenne Ha 1,5 — 2,0 TH.
3axpatru KojokoiaoM HKT-60 u mommsmum 20 tpy® mmmuo 203,35 M. «['omoBa» ocraBHmIMXCS B
CKBaXkMHE TpyO Haxoautcs Ha riyoune 2351,46 m, npeacrariena mydroit HKT 60 @ 73 mm. Cobpanu
KHBK ¢ xonokonom: konokosn K 95 — 60/122 — 0,77 m + CBT 73 3-86 — 189,94 m CBT 89 3 86 —
1224,93 m nepeBomauk M3102XH386 - 0,45 m + CBT 89 3-102 — 935,82 m. CycTriin MHCTPYMEHT Ha
rryOuny 2344 M, BOCCTAHOBMIIM LIUPKYJIALIHMIO TIPH pacxoze 7 ji/cek napienue 50 kr/cm?, npombum 1,5
mukia. [pu pacxone 5 a/cex u gaBnenuu 30 Kr/cM? IIPOM3BENM HAIIYNBIBAHUE «TOJOBBD, MOCAIKA HA
1,5 TH, pocTa naBieHus He HaOmoaanock. OTBEpHYIN KBaapat, HaBepHyyu TpyOobl CBT-89, nponsBenu
MIPOBEPKY Beca U MOMEHTA: Bec Ha MoJbeM 52 TH, Bec Ha ciyck 34,5 TH, MOMeHT xoiocToil 4,5 kH M.
Brimonaunu HaBOpOT Ha «TooBY» a0 mMoMeHTa 5,6 kH-m. IIpoBepmin coequHeHHE HATSHKKON 1O
63,11 TH coOcTBeHHOTO Beca Ha moabeM. lIponsBenu mocagKy WHCTpPYMEHTAa Ha KIWMHBS TIOJ HATITOM
16 TH u ciiycTiim reodusndeckuii npudop MJIM + T'K @ 42 mm. TTo 3amucu npubop Betan Ha TiyOuHe
2351 M, TO ecTh Ha 5 M HIKe Kosokoma. [logasmu mpubop, HaTsHYM KooHHY 10 60 TH (Ha 8 TH BhIIIe
cobctBenHoro Beca Ha nogbeM CBT) — mpubop momen no rimyOuHbel 2489 M; moaHsuM npubop u
HaTIHYJIU 70 67,5 TH (Ha 15,5 TH Bbime coOcTBeHHOrO Beca Ha moabeM CBT) — mpubop momien 1o
ryounsl 2489 M. [Ipubop MJIM + 'K momHsmi 1 ciyCcTHIM MPUXBaTOOIpeAeuTeNb UHOH 0,5 M
@ 45 mM. [lpuxBaToonpenenutens BCcTal Ha riryonHe 2489 M. OTBEpHYNIN ¢ HATSHKKOW 5 TH HA TIOJBEM,
cBoii Bec 52 tH. Yopamu CBT 89 3-102, HaBepHynu kBampar. B3pemmBanne Ha mogpeM — 56 TH, Ha
cnyck 37,5 TH, ipu Bpamenun 44,4 tH, MomeHT 5,0 — 5,5 kH-m.

HaBepuynu ¢ momentom g0 7 kH-M; oTBepHynu ¢ Harshkkod 63 TH, 39,5 oGopotoB ¢
MomeHnToM 110 10 kH-Mm (kparkoBpemenno a0 12 kH-m) — orBepHymuch. Bec Ha moasem 56 TH, TO eCTh
COOCTBEHHBIH Bec Ha MOAbeM. [IOBTOpHIIH OTEpaIyio B TEX kKe PEeXUMaX, Iocie OTBOPOTa Bec 56 TH.
[TpuHsun pelieHue HABEPHYTHCS U pBaTh HA MoAbeM. HaBepHyUCh, O3TANIHO MOBBIILIAS HATPY3KY OT
70 TH 1o 5 TH, ipon3BenH OTPHIB ipu Harpy3ke 83 TH. [lomusmm HKT-60 — 13 tpy6 amunHo# 131,83 M,
«royoBay Ha rinyoune 2482 M, npexacrasieHa mydroil tuamerpom 73 mM. Cobpanu KHBK: komokon
114 JIK 80-55 M3-76 Oy 45 MM ¢ 3aBOAHBIM SI3IKOM BbIcOTON 30 MM - 0,64 M + mepeBOIHUK
M386XH376 Dsy 32 MM, Brap 105 — 0,28 M + CBT 73 3-86 - 417,76 m + CBT 89 3-86 — 1224,93 m +
nepesoauauk M3102 XH386 — 0,45 m + CBT 3-102 — 834,61m + xBaapat 3,0 M utoro 2481 m.
CrycTuim ¢ TOKpETUIEHUEM, TIPOMBLIH, PU HAIYTILIBAHUH «TOJIOBBD) JaBIIEHHE BO3pociio ¢ 30 kr/cm?
10 100 xr/cm?. TIpoBepuin Bec Ha noabeM — 56-57 TH, Ha ciyck 38 TH, IIpU BpamieHuu 45 TH, MOMEHT
xomocroit 5,5 kH-m. HaBopor mo 7,0-7,5kH-m, mpu oTtBopore Bec 62-60 TH mpu momenrte 8,0-
8,5 kH-m mpoucxomur cpeiB. [lonbiTanuck 3 pasza, Ha 4eTBEpTOM cpaboTaid Ha OTPHIB MPH 75 TH,
Mpom30IIe] OTPhIB, BeC Ha TmoabeM 56-57 TH (coOctBeHHBIM Bec). llomusmu, pe3yabTar
OTpHIIATENBHBIH, €CTh Clie/Ibl PA0OTHI KOJIOKOJIA Ha My(Te.

Cobpanu KHBK: K 95 (90) — 60/122 — 0,64 m + CBT 73 3-86 — 417,76 m + CBT 89 3-86 —
1224,93 m + nepeBomuuk M3102 XH386 — 0,45 m + CBT 89 3-102 — 834,61 M + xBampar 3,0 M Bcero
2481 m. Cnyctunu o riryOunsl 2481 . IlpoBepka Beca, HaBepx 56-57 TH, BHM3 38 TH, MOMEHT
xoJyocToit 5,5 kH-m, HaBepHynu 10 MomeHTa 7 kH-m, HaTspkka mo 70 TH, oTBOpoT Ha 60 TH, CpHIB
yepe310 o6opoTos, Bec HaBepx 56-57 TH. HaBopor xo 7,5 kH'M, HaTshkka 1o 70 TH, OTBOPOT MpH Bece
60 ta, moment 10 9,0 kH'Mm nanenue Beca mocie 39 o0opoToB u MoMmeHTa. [IpoBepka Beca HaBepx
yBenuuenue Beca 0,5-1,0 TH, To ectb 57-58 TH. [logbeM OypHIBHOTO MHCTpYMEHTa C pa3OOpKOH U
BEIOpOocoM Ha MocTkH. [locie momxbema 13 cBeueii (244 M) BO BpeMs JBIDKEHUS HHCTPYMEHTA BBEPX
nazenue Beca ¢ 49 TH 1013 TH; cOopka u cyck CBT 89 Ha «ronoBy», Ha 2,5 M HUXKE TIPEBIIYIIETO,
HaBOPOT, nokperuierne A0 8,5 kH-M. Bec HaBepx cHawana c 3arspkkamu 10 70-73 TH (Ipu OCTaHOBKE
JBIDKEHHSI Bec IIOCTEIIEHHO IaJlaeT, 1ocie IoabeMa 6 M Bec CTall CBOM, Jajiblle Ha IIOABEM CBON BeC
56-57 TH, KOHTpOJIbHAS TPOBEPKA ¢ BpallleHueM BHU3. [ToaHsIN ¢ pa300pKOi ¥ BHIOPOCOM Ha MOCTKH.
CBT 73 Bropas u TpeThs CHU3Y 1e(OPMHUPOBAHBI (M30THYTOCTh) MOCIEIHSA MOYTH POBHAS. 3aXBaTHIIN
17 py6 HKT 60 mnunoit 169,82 M. «I'onoBay aBapuiiHOW TpyOOH HaxomuTcs Ha riayouHe 2651 M,

RS Global April 2021 11



International Trends in Science and Technology

npencraBieHa mydtord muamerpom 73 mm. HKT 60 mepseie 3 TpyO®I CcmibHO Ae(opMHpPOBaHBI
(rHyTBIE, TIepBas BHHTOM), 6-1 TpyOa cierka nedopmupoBaHa, HocienHss 17-1 TpyOa HUIIIETH
nmpopesaH Ha TIyouHy 50 MM.

[lepenuu Ha EBbIM HHCTPYMEHT: IEPEBEPHYIH KBapar.

Coobpamu KHBK: konokon K80-55/110 JI — M376 J1 — 0,52 m + CBT 73 x9,19 3H 95 3-76 JI —
2244,28 m + nepeBoguuk M3102 JIxH376 J1-0,31 m + CBT 89 3H 121 3-102 JI — 400 m.

[Ipombun 1,5 nmkna, pacxon — 7 n/cek, nasinenne — 100 kr/cm?. HanrynelBaHWE «TOJNOBBD C
IPOMBIBKOI1 pacxon — 4 1/cek, napnenue — 50 kr/cM2, mocaaka Ha 1,5 TH, IOBBIICHNUS IaBICHHS HET.
IIpoBepka Beca 6e3 mpoMBIBKY: BBepX 43 TH, BHU3 30,5 TH, Mpyu BparieHue 35,5 TH, MOMEHT XOJOCTOH
3,0 kH-m. HaBopoT Ha «romnoBy» ¢ Harpy3koit 0,5 — 1 T, 1o momenta 4 kH-m. [Toarsaynu no 36 TH
caenanu 3 000poTa Ha OTBOPOT, BO3BpatT 3 000poTa, MoMeHT — 4 kKH M, moaTsiHyn 1o 38 TH caenanu
3 o6opoTa Ha OTBOPOT BO3BpaT 3 obopora, MomeHT — 4 kH-Mm. [loarsaynu no 40 TH Ha 3 oOopoTa
npousouen cpeiB, MOMEHT — 3 kKH-M. IIpu nBmwxenun BBepx cBoi Bec 43 TH. IloBTOp omepaunu c
Harpy3koi 10 2 TH, U ¢ HaTsDKKOU 10 38 TH, MoMeHT 3 KH'M, Bec BBepx 43 TH, NOBTOPUIH 3 MONBITKU
HaBOpOTa, MOMEHT — 3,5 kH'M, mocagku HET — BO3MOKHO MPOIUIA MUMO TOJOBbI ciycTuiau Ha 0,4 M
Huxke. Bec BBepx 43 TH — cBoil. [logHATM MHCTPYMEHT, pe3yibTar oTpunaTensHbld. Komokon K80-
55/110 JI paboTan Ha «rosoBe» ecTh aBe npope3u nog Mypty HKT 60 rmyounoit 15 mm.

Coopamu KHBK: K 95 — 60/122 JI M3 -86 JI — 0,77 M + nepeBoauuk M376 JIxH386 JI — 0,3 m
+ CBT 73 x 9,19 3H 95 3-76 JI — 2244,28 m + nepeBogauk M»>102 JIxH376 JI — 0,31 m + CBT 89 3H
121 3-102 JI — 402,46 m + xBampar 3 M.

B3emuBanue: npu aBuxeHuu Beepx 41,5 — 42,0 tH, BHU3 29,0 — 29,5 TH, npu BpallleHUU
34,8 TH, momeHT xojocToil 3,2 kH-m. C BpaleHHeM OIyCTHWJIMCh Ha «TOJIOBY», C TMOCTETIEHHON
pasrpy3koit 10 2 TH. COEIMHUINCH C «TOJOBOW» 10 ToBbIIIeHUST MoMeHTa 4,5 kH-m. IloaTsanynu
UHCTpyMeHT A0 47 TH, nanu 4 060poTa Ha OTBOPOT, Bec ynai a0 42 TH, MOMEHT 110 5,2 kH-M, Bo3Bpat
npyxuHbl 2 obopora. [lonrsaynu 1o 48 TH, ganmu 4 o6opoTa Ha OTBOPOT, BeC ynai 0 45 TH, MOMEHT
o 5,2 xkH-m, Bo3Bpar npyxuusl 2 obopota. [loarsaymm no 50 TH, namm 8 00OpOTOB Ha OTBOPOT,
MoMeHT 10 5,2 kH-M, pe3koe nageHue Beca 10 36 TH u MmomeHTa. [IpoBepka Bec BBepx cBoil 41,5 —
42 TH, HaIlyTaJH «TOJIOBY» 0e3 BpallleHus ¢ pa3rpy3koit 10 1 TH. [IpunogHsaINCh HaJ «rOJIOBOM» Ha
1,5 M 1 mpoBepmin BpatieHneM. Bonun Hike rosnoBsl Ha 0,7 M, BEC CBOM NPH XOJOCTOM BpalleHHe
34,8 tH, MoMeHT xoJiocToi 3,2 kH-M. OctanoBumnu Bparmierue u emie Ha 0,6 M cmycTriuch Bec 29,0 —
29,5 TH, Bcero Hmxe royosbl npouuiy 1,3 M. Ha noabsem 3aTsikek HeT, Bec 41,5 — 42,0 tH. [Toansnu
WHCTPYMEHT, «T'0JI0Ba» HaXOJUTCS Ha TIyOuHe 2671,3 M, mpeacTaBieHa MyQpToH JuaMeTpoM 73 MM.

CoOpamun KHBK: K 95 — 60/122 Jles M3 -86 JI — 0,77 m + nepeBognuk M376 JIxH386 JI —
0,3m + CBT 73 x 9,19 3H 95 3-76 JI — 2252,68 m + nepeBogauk M3102 JIxH376 JI — 0,31 m +
CBT 89 3H 121 3-102 JI — 414,66 m + kBazgpar 3 m. Cnyctuiau 10 TiayOwHBl 2520 M, MPOMBUIA
ckBakuHy. CriycTniu Ha Tayouny 2670 M.

B3BewmnBanue: npu aBuxeHUU BBepX 44,6 TH, BHU3 32 — 32,5 TH, npu Bpamenuu 36,7 TH,
MoMeHT xonocTtoi 3,2 kH-M. C BpallieHne NoAOoIUIN Ha «TOJIOBY», C IOCTENIEHHON pa3rpy3KoH 10 2 TH
COEIMHUIIKCH C TOJI0BOM 110 noBbiieHUs: MoMeHTa 4,0 kH M. [loatsanynu uacTpyMeHT 10 48 TH, nanu
4 obopoTa Ha OTBOPOT, Bec yman n0 44 TH, MomeHT 10 5,0 kH.Mm, Bo3Bpar mpyxuHs! 3,5 obopora.
IloaTsaynu mo 49 TH, nanu 3 000poTa Ha OTBOPOT, Bec ynai a0 47 TH, MoMeHT a0 5,0 kH-M, Bo3Bpar
npyxuHbl 3 obopota. [Moarsaaynu no 50 TH, nanu 4 060poTa Ha OTBOPOT, MOMEHT 10 5,0 kH M, peskoe
najzeHue Beca 10 36 TH U MoMmeHTa. [IpoBepka Bec BBepx cBoil 44,0 — 44,5 TH. Hamynanu «romoBy»
0e3 BpamieHus: ¢ pasrpy3koit mo 1,5 TH. [IpunogHsumck Haj «royioBoi» Ha 1,5 M u mpoBepka ¢
BpallleHUEM, MIPHU MOJXO/E Ha «TOJIOBY» HAayaJl paCTH MOMEHT C XOJIOCTOTO U BBILIE C pa3rpy3KoH JI0
1,5 — 2 TH 1 MakcUMaNTBHEIN MOMEHT 110 5,5 kH M. [loarsaynu 10 50 TH ¥ OTBEPHYINCH HA BOCBMOM
000poTe ¢ MakCcUMalibHbIM MOoMeHTOM 5,6 — 5,7 kH-M. [IpoBepka npubasieHue Beca - Bec oT 44,6 —
45,1 (ot 0 mo 0,5 TH coOcTBeHHBIN Bec Ha MOaBeM). IIpoBepka «TOJIOBED) Pa3rpy3KOH, macajaka Ha
1,5 TH, Ha TOM >Xe MecTe, Tlle OTBOpaurBanuch. [IpoBepka ¢ BpalleHHE HAa TOM YK€ MecTe, MOMEHT
XOJIOCTOM IpH pa3rpy3ke a0 2 TH. [loxsem.

Hogustmu 10 tpy6 HKT 60 mmmuoit 102 M. «l'onmoBa» Haxomutcs Ha rinyouHe 2773,3 M,
npezicTaBieHa MyQpToit JuaMmeTpoM 73 MM.

Cob6pammn KHBK: ®K —96 JI - 0,59 m + CBT 73 JI - 2261,08 m + mepeBogank M3102 JIxH376 JI
—0,31 m+ CBT 89 JI - 422,86 m.

Crnyckanu ¢ MEepHOAWYECKUMH TPOMBIBKAMH M TPOTPEBOM CKBRXMHBI M HMHCTPYMEHTA.
CrycTuiin Ha «TOJIOBY» XBOCTOBHKa 10 TiyOuHBI 2689 M. C IpPOMBIBKOW M BpallleHHMEM BOLUIM B
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«ronoBy», mocanku HeT. [Ipopabotka B uHTepBane 2689 — 2744 m. Pexxum: pacxom — 7 j/cek,
nasnenue — 110 (B Hawane) kr/cm?, 060poTsl potopa — 30 — 35 06/MuH, MomeHT 4,0 — 4,5 kH M.

IIpopabGoTtka B uHTepBane 2744 — 2773,3 M, pacxox — 7 n/cek, aapnenue — 160 — 170 (B
KOHIIE) KI/cM%, 060poThl poTopa — 30 06/Mun, MomeHT 4,0 — 4,5 kH-M. HaurynslBanue «rooBbD»,
10 06/Mun poct MomeHTa 10 5 KH-M, pasrpyska 2 TH. IIpomsiBka 1,5 nukna. IlomHsum, ocMoTpenn
®K — 96 JI, ectb ciensl nocanku Ha myhty HKT 60.

Cobpamn KHBK: tpyOonoBka BHyTpeHHss1 ocBoOoxmaromasics TBM 1 — 60JI M3z — 76J1
nmuamnasoHn 3axBara 47 — 55 MM — 0,89 M + CBT 73 % 9,19 3H 95 3-76 JI — 2244,28 m (121 cBeya) +
nepeBogank M3102JIxH376 JI — 0,31 m + CBT 89 3H 121 3-102 JI — (43 ommuoukm). Cryck c
MOWHTEPBAILHONH MPOMBIBKOM C MPOTPeBOM OYpPHJIBHOTO WHCTPYMEHTa U CKBaKUHBL. CHycK [0
riryOuHbl 2765 M. B3BemmBanue: BBepx — 48 TH, BHU3 — 32 TH. [IpombiBKa 5 — 6 11/cex, naBienue 150
— 180 kr/em?. C npoMeiBkoii 2,0 — 2,5 51/ceK BOILIM B «TOJIOBY», MOBHINIEHUE nAaBieHus ot 50 10
100 kr/cm?, BBIKIIFOYMIHM HAacoc. Pasrpysuin uHCTpyMeHT Ha 2 TH. Hatskka 10 65 tH. C pasrpyskoit
IIo 57 TH 0TBOPOT, Ha 17 obopore npu momeHte 7,5 kH-M orBepHynuch. [IpnbaBnenne Beca HET — pu
nexernn Beepx 48 TH. [logusim 1 Tpydy HKT 60 mmunoi 10,4 M. «["omoBay HaXoAWTCS Ha TITyOuHE
2784 M. Bo BpeMsi pa30OpKH MPOU3OIIEN CIOM TPYOOJIOBKH Ha YpOBHE TMOJBIKHOTO «cyxaps» (Bce
YacTH TPyOOJIOBKH Ha MTOBEPXHOCTH).

Cobpamu KHBK: TBIT — 60 JI M3 — 76 JI nuana3on 3axBata 49 — 55 MM — 0,64 M +
nepeBogauk M376 JIxH373 JI — 0,21 m + CBT 73 x 9,19 3H 95 3-76 JI — 2244,28 m (121 cBeua) +
nepeBogauk M3102 JIxH376 JI — 0,31 m + CBT 89 3H 121 3-102 JI — 536 M (44 TpyOBI - OAMHOYKH).
Cryck C TOMHTEPBaJbHOW IPOMBIBKOM C NPOrpeBOM OYpHIBHOIO HHCTPYMEHTa M CKBa)KUHBI.
B3eemmBanue: BBepx 44 TH, BHU3 29,5-30 TH. IIpombiBKa pacxon — 5i/cek, maBienue 130 —
140 xr/cm?. C npombIBKOii pacxon — 2 ji/cek, napiaenue — 50 Kr/cM? BXOJL B «TOJIOBY», TIOBBIIIEHUE
nasnenus 10 90 kr/cm?, oTKIIOueHKe Hacoca. Pasrpyska 2 TH, moabEéM, Bec cBoii 44 TH. AHaloru4Has
MONBITKA NOBTOPSUIACh HECKOJIBKO pa3 YBeJIWUYUBas pasrpy3Ky 10 4,5 TH. Bec BBepx cBoii 44 TH.

[omusmm wHCTpYMeHT - pe3ynbraT oTpunarensHbiii. Coopamu KHBK: oepmor OB — 95]1
criupanbHbIN 3axBaT 73 MM (2-7/8) M3-73 — 0,67 M + nepeBourk M376J1xH373J1 — 0,21 m + CBT 73
% 9,19 3H 95 3-76 JI — 2244,28 m (121 cBeua) + nepeBogauk M»102 JIxH376 JI — 0,31 m + CBT 89
3H 121 3-102 JI - 536 ™ (44 onuHOYKH).

[Mpoussenu B3BemmBanue: BBepx 44 TH, BHH3 29,5 — 30 TH. IIpombIBKa pacxom — 5 yi/cek,
nasienrie 90 — 100 kr/cm2. B3BeliBanue: BBepX — 44 - 44,5 TH (u3penka no 45), Bau3 — 29,5 — 30 TH,
MOMEHT Xxojoctoi — 3,5 kH-M. 3axBar aBapHiiHOH roJIOBBI C BpalieHueM 3 — 4 00/MHUH 10 pasrpy3ku
2 TH. C BBIKJIIOYEHHBIM POTOPOM pasrpyska 1o 5,5 T (24 tH). [IpoBepunu 3axBar ¢ HaTsDKKOU 10 60 TH
(c Beiepkkoit 10 mun). Pasrpyswnmu g0 50 tH (5 TH CCB BBepx), namu 5 000pOTOB — BEPHYJIOCH
4 obopora, HaTsDKKA 110 60 TH, pasrpy3ka a0 50 TH, qajiu 6 000pOTOB — BEpHYJIOCH 4 000pOTa, HATSKKA
110 55 TH, pasrpy3ka j10 49, nanm 6,5 000poTOB — BEPHYJIOCH 5 000POTOB, HATSHKKA JI0 55 TH, pasrpys3ka
1o 48 TH, oTBOpOT - Ha 10 000pOTE IPM MaKCUMaTbHOM MoMeHTe 110 8 KH-M, pe3koe majzienne Beca 10
38 TH u momenra no 0 kH-m. IlpoBepka Beca BBepx 45 — 45,6 TH (crabwnbHO). [lomasimu 10 TpyO
HKT 60 mmuuoii 103 m. T'onmoBa Haxomutcs Ha rinyomne 2887 M, mpencraBneHa mydToit HKT 60
nmrametpoM 73 mM. Ocmotp oBepmora OB-95 JI — ciioman crnimpanbHblil 3axBar 73 mum (2-7/8). Pemmm
npopaiidbupoBars AuamerpoM 96 mm nnTepBan 2784 — 2887 M. [IponsBenn cMeHy TaleBOro KaHaTa.

Co6pamn KHBK: ®K — 96J1 — 0,59 m + CBT 73 JI - 2252,58 M + nepeBoaauk M3102JIxH376 JI
—0,31 m + CBT 89JI — 633,88 m. Crryck mo riryounst 2784 M. [IpopaboTtka unrepBana 2784 — 2887 m.
Pesxum mipopaboTku: pacxon — 7 ji/cek , naBnenue — 140 kr/cm? (unorma no 150 — 160 kr/cm?), potop —
30 — 36 00/muH, MoMeHT — 4 — 5 kH-Mm. [IpomsiBka 1,5 nukna. [ogusnum u pazoopanmu KHBK.

Cob6pamu KHBK: TBM 1 — 60JI M3 — 76 JI nnamazon 3axBata 47 — 55 mm — 0,89 M +
CBT 73 JI - 2260,98 M + nepesoanuk M3102J1xH376 J1— 0,31 m + CBT 89J1 — 621,7 m.

CrycTunm ¢ MpOMEXyTOYHBIMH TpOMBIBKaMH. B3BemmBanue: BBepx 47,5 TH, BHu3 30 TH.
ITpOMBLIM HaJ| «TOJIOBOI»: pacxos - 5 yi/cek, nasienue 70 kr/cm?. C NpOMBIBKON pacxoioM 2 JI/ceK
napjienueM 50 Kr/cM? HaKpbUIMCh C Pasrpy3kol 4,5 TH, NMOBBINIEHHUs JaBieHus HeT. OCTaHOBMIIM
LUPKYJISLHUIO, TOATSIHYJIN BBEPX C HATSDKKOW 63 TH, BBIIEpXKa — MajJieHUsl Beca HEe HaOII0Janock.
Pazrpysunmu mo 51,5 TH (4 TH CCB BBepx). OTBOpOT, Tipu 18 000pOTaX, MOMEHT MaKCUMaIbHBIN
7,5 kH'M, nagenne MomeHra u Beca 10 37,5 TH. [lpu asmwkenun BBepx Bec 47,8 — 48,5 TH. [Togusnu
HKT 60 - 6 Tpy6 anunoit 60,6 M. «I['onoBay HaxomuTcs Ha TiayouHe 2947,6 M, mpeacTaBiieHa MypToi
JUaMEeTPOM 73 MM.
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Cob6pamn KHBK: TBM 1 — 60JI M3 — 76 JI nnamazon 3axBata 47 — 55 MM — 0,89 M +
CBT 73 J1 - 2260,98 M + nepeBogank M3102J1xH376 JI — 0,31 m + CBT 89J1 — 56 Tpy6 (682,7 m).

Cryctwiy, mpoMbLH 5 J1/cek, napienue 140 kr/cm?. B3pemmsanue Beepx — 50 TH, BHu3 30 TH.
C mpoMbIBKOM pacxomom 2 n/cek W jgaBnenneM 40 Kr/cM?, HaKpbUIMCh C pasrpyskoi 4,5 TH,
TIOBBIICHHUS JaBieHUs] HeT. OCTaHOBWIM UHMPKYJSIMIO, TOATSHYIM BBEPX C HATSHKKOH 66 TH,
BBIJICpP)KKa — MAJICHUS Beca He HaOmroaanock. Pasrpyswmm no 53,5 1H (3,5 TH CCB BBepx). [Ipoussenu
OTBOPOT, Ha 28 06opoTe, MOMEHT MakcuManbHbIM 8,0 KH-M, mamenne MomeHTa M Beca 10 38,5 TH.
IIpn newxennn BBepx Bec 50 (cBoit) TH. [lomusmm HKT 60 - 4 tpyOsr amunuoit 40,2 M. «IomoBa»
HaxoawuTcs Ha riryoune 2987,8 M, npeacraBiena MyPpToil tuameTpom 73 M.

Cobpamu KHBK: TBM 1 — 60JI M3 — 76 JI nuana3on 3axBata 47 — 55 mm — 0,89 M +
CBT 73 JI - 2252,58 M + mepeBoguuk M3102JIxH376 JI — 0,31 m + CBT 89JI — 60 Tpyo 731,4 m.
Cryck ¢ npombIBKOil 5 1/cek, naBnenue 140 kr/cm?. B3pemmpanue BBepX — 55 TH, BHM3 34 TH. C
IPOMBIBKOI pacxooM 2 Ji/cex u AaBieHueM 60 KI/cM?, HaKpBUIMCh C Pasrpy3Koi 4,5 TH, HOBBILIEHHE
nasiaeaus — 70 kr/cm2. OCTaHOBHIIN LUPKYJSILUIO, MOATSIHYJIN BBEPX C HATSKKOM 72 TH, BBIAEPKKA —
najieHns Beca He Habmoganock. Pasrpysumu 1o 60,0 TH (5 TH CCB Ha Bepx). [IponsBenu oTBOpOT, Ha
23 000poTe, MOMEHT MakCUMalbHBIN 8,5 kKH-M, najgenue MmomeHTa u Beca 10 44,0 TH. [Ipu aBrxkeHun
BBepX Bec 55 TH (cBoit). Ilogusuim HKT 60 - 3 tpyOwer miuno# 30,6 M. «I'oj0Ba» HaxomuTcs Ha
riyoune 3018,4 M, npencrasiieHa My(QToi quamMeTpoM 73 MM.

Cobpamn KHBK: TBM 1 — 60JI M3 — 76 JI nmnama3on 3axBata 47 — 55 mm — 0,89 M +
CBT 73 JI - 2260,98 M + nmepeBogank M3102JIxH376 JI — 0,31 m + CBT 89JI — 62 TpyOsr — 755.8 M.
Cryck. IlpombiBka 5 n/cek, nasinenue 140 kr/cm? Bspemmsanme BBepx — 56 TH, BHM3 34,5 TH. C
IPOMBIBKOI pacxoaoM 2 n1/cek u aapjieHueM 40 Kr/cM? HaKpBUIMChH C pasrpy3Koii 4,5 TH, HOBBILIEHHE
JaBiaeHus HeT. OCTaHOBWJIM LMPKYJIALMIO, TMOATSHYJIM BBEpX C HATSDKKOW 72,5 TH, BBLAEp)KKA —
najieHue Beca He HaOmoaanock. Pasrpyska o 60,5 T (4,5 TH CCB BBepx). OTBOpOT, Ha 19 060pOTE,
MOMEHT MakcuMalbHbIi 10 8,0 kH'M, nagenue momeHTa u Beca 1o 44,0 TH. Ilpu nBukeHnn BBEpX Bec
57,5 (1,5 T CCB BBepx) TH. [logasmu HKT 60 - 13 tpy6 mmuHo# 133,07 M. «['omoBay HaxoauTcs Ha
ryoune 3151,5 M, npeacrasnena mydroi auamerpoM 73 mMm. B ckBaknue octanock 18 tpyd HKT 60
qumHoi 182 M KHBK 6,5 M ( o0paTHbIit knanad Muq60xHu«60 (mmuna 0,45 M Oyap - 89), iepeBogHIK
Muxr60xH366 (amuna 0,47 M, OQeayr — 25, Ouap - 79), I — 75 (mmmHa 5,0 M, Oyep — 76), IEPEBOTHHUK
H366xH366 (anuna 0,47 M, Duuyr -25, Ouap - 79), nosoro Y-954 Puc (Beic 0,13 M, Byap — 95).

Co6opka KHBK: TBM 1 — 60JI M3 — 76 JI muana3on 3axBata 47 — 55 mm — 0,89 m + CBT 73 JI
- 224428 m + nepeBomauk M3102JIxH376 JI — 0,31 m + CBT 89JI — 74 tpyost — 902.06 M. Crryck.
[IpombiBka 5 ii/cek, naBnenue 160 kr/cm?. B3pemmpanue BBepx — 61,5 TH, BHM3 36,6 — 37 TH. C
IPOMBIBKO# pacxooM 2 ji/cek u gasieHueM 40 Kr/cM?, HAKpBUIUCE C pasrpy3Koi 4,5 TH, OBBIIEHUE
nanenns — 50 kr/cm?. OCTaHOBWJIM IMPKYJISLMIO, TOATSHYJIM BBEPX C HATKKOM g0 77,0 TH,
BBIZIEpXKKA — MMaJIeHue Beca He HaOmoanock. Pasrpyska no 66,0 ta (4,5 TH CCB BBepx). OTBOpOT, Ha
34 obopote, MoMeHT MakcuManbHbIH 10 10,0 — 10,5 kH-M, magenne momenTa u Beca 10 46,0 ta. [lpu
nBkeHnn BBepxX Bec 61,0 — 61,5 (cooctBennbiii Bec BBepx) TH. Ilogusimm HKT 60 - omHy TpyOy
mmaoi 10,17 M. «[omoBa» Haxoautcs Ha TayOmHe 3161,7 M, mpencraBieHa My(QTOH AHaMETPOM
73 MM. B ckBaxkune ocranock 17 tpy6 HKT 60 mmmno#t 171,8 M KHBK 6,5 m (oOpatHsblii kinanan
Mir60%H,:60 (mmmna 0,45 M Oyap - 89), mepeBogauk Muxr60xH366 (amuHa 0,47 M, Oguyr — 25, Ouap -
79), I — 75 (munHa 5,0 M, Dyap — 76), nepeBogauuk H366xH366 (mmuna 0,47 M, Ouuyr -25, Buap - 79),
nonoto Y-954 Puc (Beic 0,13 M, QO — 95). Ha 1pyOonoBke ciomMaH MOBOAOK (CTEP)KEHb)
NOJ/ICP>KUBAIOIIUI MOABIKHYIO TUIAIIKY («CyXapb»), BCE YaCTH TPYOOJIOBKM Ha TIOBEPXHOCTHU (CIOM
BO3MOKHO TIPOM3OIIIEN IPU Pe3KOM cOpoce MomeHTa mocie otBopota). Ha mydre HKT Tpybomnoskoit
3a)kaTa pe3rHa (pacciioeHa pe3nHa OT pyKaBa BBHICOKOTO JaBJIeHHUs). MHOXECTBO KyCKOB OT ITJIaCTHKA
Ha my¢dre HKT, MakcuManbHBIM pazMepoM 4x4x4 M.

Cob6parmm KHBK: xomokon rmamkmii KI' 80 — 65 JI — 0,66 m + CBbT 73 JI - 224428 M +
nepeBonHuK M3102JIxH376 JI — 0,31 m + CBT 89JI — 75 1py6 — 914.25 M. Cyck MHCTpyMeHTa U
NpOMbIBKa Ha riayoune 3156 M, pacxox 6,5 n/cek, masinenue 150 — 160 kr/cm? BspemmBanue Ge3
IIPOMBIBKH: BBEPX — 58 TH, BHM3 — 33-33,5 TH. C mpombiBkoi 3 si/cex mpu maBnenue 60 Kr/cm?
HaKpBLINCh, JABJIEHME BBIPOCHO 10 80 Kr/cM?, oTopBammch OT 3a00s BBIKIIOYWIM Hacoc. [Ipomymu
MoHH(pONBA. Pasrpy3unu MHCTpYMEHT OBICTPBIM JBIDKCHUEM BHH3, HAKPHUIMNCh HA «TOJOBY» C
pasrpy3koit 10 0 TH. PacxaknBaHne MHCTPYMEHTOM HATHKKOH 10 60 — 61 TH u pasrpy3koit 10 0 TH.
Bermsokka 3,8 M. IlpouwsBenu 3Ty omepanyio NEpUOAWYECKH BbIOEpkHBas 1-2 MHMHYTHL, 25 pas.
JIBmxeHust ”HCTpyMEHTA HE BBEPX, He BHU3 HeT. OTBOPOT ¢ HAaTsKKOU BBepX 59,5 TH, 37 obopoTos. Bec
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mocterieHHo maman A0 44 tH. MomeHTt mo 5 — 5,2 kH'-m. CkaukoB HHKAakuX He Tpomsonnio. [Ipu
npoBepke Beca Beepx 60 TH (2 TH CCB BBepx). [lomustmu HKT 60 - 15 tpy6 mmmoi 152,3 m. «'omoBay
HaxonuTcs Ha rryoune 3314,0 m, peacraBiieHa HummeneM nuamerpom 60 MM. B ckBaxwHe octanoch 2
tpy6sr HKT 60 miunoii 19,5 M, KHBK 6,5 M o6patabii kinanal Muq60XHu«60 (nmuHa 0,45 M Ouap 89),
niepeBoAHUK Muxr60xH366 (amuna 0,47 M, Duuyr — 25, @ wp - 79), O — 75 (anuna 5,0 M, Buap — 76),
nepeBoaurk H366xH366 (mmuna 0,47 M, Ouuyr 25, Ouap - 79), 107070 Y-954 Puric (Boic 0,13 M, Grap — 95).

Coopxa KHBK: xomokon rmagkuii KI' 70 — 55 JI — 0,66 m + CBT 73 JI - 2252,58 m +
nepeBogHrK M3102J1xH376 JI — 0,31 m + CBT 89JI — 87 1py6 — 1060.53 m. Cnyck. IIpopabotka
(mpombiBKa ¢ BpameHueMm) ¢ Tiayounst 3161m o rmybunst 3312 M, pacxon — 5 — 6 1/cek, TaBiIeHHAE —
150-160 xr/cm?, o6opotsl poropa 30 — 35, Moment 5-6 kH-m. IlpombiBka, mpokauka BYC uepes
ckaxuny V — 6 M3, T — 80 cex. B3pemmBanue 6e3 MpoMbIBKU: BBEpX — 62 — 62,5 TH, BHU3 — 35-
35,5 Tn. C npoMbIBKO#i 3 11/cek npu fasineHue 60 Kr/cM? HaKpbUICh, JAaBJIEHHUE BBIPOCIO 10 80 Kr/cm?,
OTKJIFOUMJIM HACOC, CTPABIIN M30BITOYHOE NABJICHHE, Pa3rpy3WIId WHCTPYMEHT BHU3, HAaKPHUTUCH Ha
roJIOBY C pa3rpy3koit 1o 0 TH. PacxakuBaHue HHCTPYMEHTA HATSKKOU 10 63 — 64 TH U pa3rpy3koi A0
0 tH. Bermskka 3,8 M. [IpousBenu 3Ty omepanuro Nepruogudecku BoiaepxkuBas 1-2 muayTH, 10 pas.
JB>KeHHsT MHCTpYMEHTa He BBEpX, He BHH3 HeT. OTBOPOT ¢ HATsKKOM BBepx 63,5 TH, 30 060poToB,
BEC MOCTETEeHHO mafan Ao 46,7 TH. MomMeHt 1o 6,5 - 7 kH-M, pe3koe najgenue MomeHTa 1o 5,5 kH- M.
IIpu mpoBepke Beca Ha Bepx 62 — 62,5 TH (cBoii Bec BBepx). [loHsIM - pe3ynbTaT OTpULIATENbHBIH.

Coopka KHBK: xomoxonm K 70-52 JI M3-66 JI (Qup 90 Mm) — 0,52 M + mepeBOIHUK
M376JIxH366J1 (D 24 MM, Ouap 95 Mm) — 0,24 m + CBT 73 JI - 2252,58 ™M + mepeBOTHHUK
M3102JIxH376 JI - 0,31 m + CBT 89JI — 87 Tpy6 — 1060.53 ™.

Crnyck 1o riryounst 3312 m. IlpomsiBka pacxon — 4 — 5 n/cek, pasnenue — 100-110 kr/cm?,
obopotsl potopa 10 — 121, moment 5 kH-m (6e3 BpameHus pocT pgabieHus 10 150 kr/cwm?,
TUPKYJSIUs  Tpekpamnaercs). OcTaHOBKAa NMPKYJSIIMH, cMmeHa Beaymieil Tpyost Ha CBT 89 JI,
B3BeLIMBaHUE BBepX 58 TH, BHU3 33,5 TH. HaBopot Ha ronoBy ¢ MomeHnTom 1o 9,5 kH-M. npoBepka
Beca ¢ HaTsoKkoi mo 70 TH. PacxaxuBanme ¢ HaTsbkkor ot 68 mo 74 tH (10 — 16 TH CCB BBepx) —
25 pa3. OtBopot npu Bece 44 TH ¢ MmomenToM 10 10 kH-Mm, magenue 1o 5,5 kH-M, npoBepka Beca Bepx
- Bec 10 62- 65 TH u maxeHue a0 58 TH. Pasrpyska BHH3, ¢ pasrpy3koid a0 30 TH MOBTOpPHO
OTBOPAYUBAINCH C MAKCUMAJILHEIM MOMEHTOM 110 9,5 kH M., magenne 1o 6 kH M, Ha moapem Bec 62 —
65 (4-7 T CCB BBepx) TH. [Togusiu HKT 60 onny tpyOy miuHoit 9,9 M. «['oj0Ba» HaXxomuTcs Ha
riryoune 3323,9 M, npeacraBiena mydToi auamerpom 73 mm. Ha Bepxuem murmene HKT 60 ects nBe
BMATHHBI (BO3MOXXHO OT TJIQJAKOTO KOJIOKoJa). B ckBaxkmHe octanmack omnHa Tpyba HKT 60 mmmHoi
9,6 m, KHBK 6,5 m ( obparsbrii knanad M,q60xHue 60 (mmuaa 0,45 M Qe — 89), mepeBogHHUK
Muxr60xH366 (mmuna 0,47 M, Qguyr — 25, O wap - 79), A — 75 (mauna 5,0 M, Ouap — 76), IEPEBOTHUK
H366xH366 (anuna 0,47 M, Buuyr - 25, OQuap - 79), m0o10T10 ¥Y-954 Puc (Bbic 0,13 M, Oyap — 95).

Pemreno nanpHeiimme paboThl MPOU3BOIUTH OOYpHUKOM. B ckBaknHE octanack ojHa TpyOa
HKT 60 mmunoit 9,6 m, KHBK 6,5 M (oOparssiii kinamaH M, «60XHu«60 (amuHa 0,45 M Oyap-89
(cocront cHM3y BBepx TmepeBOOHUK Hu«w 60XH,.«73, xmamaH Mu«73*Hua73, MydTa
HKT 73 Mux73XMua73, niepeBomHUK Hiyu73%M.ui60), mepeBogauk M.60xH366 (mmmua 0,47 M,
Oauyr — 25, Ouap -79), A — 75 (ummna 5,0 M, Ouap — 76), mepeBoguuk H366xH366 (mmuaa 0,47 M, Oeuyr -
25, OQuap - 79), monoto Y-954 Puc (Beic 0,13 M, Duap — 95). XapaxkTepucTuka 0OypHHUKA: HAPY>KHBIH
JuaMeTp nepeBofHMKa — 93 MM, BHyTpeHHHH MHHUM — 40 MM (M3rOTOBJIEH M3 OTpabOTaHHOTO
kostokosa KI' 70-55J1), npucoeaunuTensHas pe3bda Kk uHCTpyMeHTy M376J1, xk Tpydbe HKT 89 - 80,8
JICHTOYHAS IIar 6 HUTOK Ha JIOWM JJUHA pe3b0bl — 75 MM, KOHYCHOCTh () rpaaycoB 55 MHUHYT; TEO
o0ypauka HKT 89%5,5 (3aBoxckue pe3pObl cpe3aHbl) BHYTPEHHUN TUaMeTp HOMUHAJIBHBIA - 76 MM;
BOOpy>keHHe 8 3yObeB BhICOTOM 20 MM, Hamaika capMaiT, BHyTPEHHUI AHaMeTp Ha 3yObsix — 75 MM,
HapyKHBIH uametp 95 MmM. O6mas ;umHa — 9,23 M, paboyast ;yuHa o0ypHHKa 9,0 M.

Coopka KHBK: o0ypuuk OB 95x75J1 - 923 m + CBT 73 JI - 2252,58 M + mnepeBOAHUK
M3102JIxH376 JI — 0,31m + CBT 89JI — 87 1py6 — 1060,53 M. Cmyck no rayounst 3310 M ¢
NPOMEKYTOYHOM MPOMBIBKOM Ha «roJj0Be» XBOCTOBHKA. [IpombIBKa ¢ mpopaboTkoit uarepsan 3310,0-
3323,9 M 10 TMONHOTO yCTpaHEHHs MOCANOK 3aTsDKEK 10 S5 TH, MOBBIIICHHOTO MOMeHTa Jo0 7,5 kH-m
(paboumit moment 5,0 — 55 kH-Mm). OOypuBanue «romoBe» Ha 0,1 M TOCTOSHHBIM TIOJHEMOM
MHCTPYMEHTa M PacXakMBaHHWeM (IIPU BXOJE Ha TOJIOBY MOBBINIEHWE AaBieHus Ha 10 Kr/cM?, pocta
MOMEHTa He HaOJIIoaioch, 3aTsDKEK U mocaiok Het). [locne cormacoBanus ¢ 3aKa3dyukoM, O0ypHBaHUE
HKT 60 mo 0,1 M c mogbemMoM M pacxaxuBanuem mocjie oOypuBanusa 0,5 M Ha JUIMHY KBaJpaTta.
OOypunu Ha JUIMHY KBanpara B uaTepBaiie 3323,9 — 3330,0 m (6,1 m). [Ipu pacxaxuBaHue OcaioK Ha
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«ronoBy» HeT. [IpombiBka nociie 00ypusanus. Pabounii peskxuM npy poMbIBKE U 00ypUBaHHUE: PACXO] -
4 — 5 n/cex; napnenue — 90 kr/cm?; 060poTHI poTopa — 25; MomeHT — 5,0 — 5,5 kH-m.

IlogpeM wuHCTpyMEHTa, OCMOTp OOYpHHKA: Cpa3y IIOCIE BEPXHEro IMepeBOIHHMKA OOypHHKa
MMeeTCsl apanyHa B BUJC CIUpaM Ha AIuHYy oOypHHKa 1,3 M, riyOMHA MakcuMaibHas 1 MM, MIMpUHA
5 MM; BoopykeHHME OOypHMKA IIEI0€ — CKOJIBI, CIIOMBI 3yObEB OTCYTCTBYIOT, THAMETP HapyKHBII He
notepsH (95 MM). 3axox 0OypHHKa OTHLTM(OBAH, YTO yKa3biBaeT Ha BXo B «ronoBy» HKT 60.

Coopka KHBK: TBM 1 — 60JI M3 — 76 JI nnanazon 3axBata 47 — 55 mm — 0,89 m + CbT 73 JI
- 2250,98 m + mepeBomuauk M3102JIxH376 JI — 0,31 m + CBT 89J1 — 87 1py6 — 1060 m. IIpombiBKa B
pexume 5 yi/cek, narinenne 100 atm. B3pemmBanue 6e3 MpOMBIBKH: BBepx 66,5 — 67 TH, BHU3 37,5 TH.
C npomebiBKO# 3 51/cek npu Aasnenue 30 aT™ CIyCK Ha HallyIbIBaHHE, «TOJOBBI» Ha TioyouHe 3324 M
HeT. HapacTunu, ¢ mpoMBIBKOI CIYCTHIIMCH A0 TTyOuHBI 3346 M — «ro0BY» He Hamrynanu. [loxbem n
pasbopka KHBK. Pemmmu cmyctute HKT 73, mpomaGnonmpoBath mo rinyomnsl 3813 M, ecnu
ocrapmasici KHBK mnmunHo#t 16,1 M HaxomuTcs He Ha 3a00e, TO MPOTONKHYTh Ha 3a00i1 3829 m.
[IpoMBITECS, 3aMEHUTh PACTBOP HA TEXHUYECKYIO BOIY, IPUMOAHATHCA 10 ycThs. 3aBe3nu HKT 73.
Cobpann KHBK: noBymka as cBada, nepeBoAHUK Mixr 73 XHir 73 (Dpnyr 49 MM Oyap 87 MM) — 0,21 M
+ HKT 73 rmagkas — 1205,39 M + nepeBogHUK My 78 (Bbicanka) X Huwr 73 (tnankas) (Deuyr 62 MM
Ouap 95 Mm) — 0,16 m + HKT 73 Bricanka octanpHoe. CIyCcKk HHCTPYMEHTa W MIPOMBIBKA Ha TITyOHHE
2685 m: pacxon 5 — 6 ni/cek, maBienue 25 — 30 arm. Cnyctunu g0 riryouns! 3307,82 M, MpoMbUIH:
pacxon 5 — 6 i/cek, gaBnenue 25 — 30 atm. Cyck 1o riryomssl 3551 M: pacxox 5 — 6 11/cek, naBieHne
25 — 30 atm. Crryctumm go riryounsl 3802 M, mocaaka A0 5 TH. [lanu mpoOMBIBKY TPHUITOAHSABIIUCH 10
3800 M, mupkymsius ckadkooOpasHas masneHue mo 100 — 110 atm. [lpunogssimuce A0 TITyOWHBI
3797 M, BOCCTaHOBWJIM ITUPKYJISILMIO CcTaOWiIbHYO, aaBieHue 35-40 atM, npu pacxoge 5—6 ji/cek.
[Tocne 1 waca npombiBku yopanu ogny HKT 73 — unctpyment Ha riy6une 3795 m. B3asiim kBagpat
BOCCTAHOBHWJIY ITUPKYJISILIMIO M C TPOMBIBKOM monuti BHU3 narienue 35—40 atm. Ha riryoune 3801,2 m
poct maBnenwus (momyckanu poct naeinerus A0 100 arm). [Ipunogasmces mo 3795 M, pacxaxkuBaHue,
UUPKYJSIIUS €CTh - AaBieHue 10 70 aTM. BoccTaHOBWIM HOPMAJIbHYIO LIMPKYJISILUIO JaBieHue 35 —
40 atwm, tipu pacxogie 5 — 6 n/cek. [lpombinu Tpu nmkia, moassan KHBK ¢ BeiOpocoM nHCTpyMeHTa Ha
MOCTKH. ABapus TMKBUAUpOBaHa. Ha nukBugaruio apapuu 3arpadero 745 gacos (31 cyTkm).

CymmapHOe BpeMsl Ha JIMKBHJIALMIO JBYX aBapuil cocTaBmwio 812 yacoB. DTOro BpeMEHHU
JIOCTAaTOYHO ]ISl TOTO, YTOOBI IPOOYPHTH OTMH OOKOBO# cTBON. M 3TO ellie He cunTast MaTepUalbHbIX 3aTpar.

[IpencraBienHslii B paboTe Marepuasll MO OypeHHIO OOKOBBIX CTBOJOB CKBaXKHMH
JEMOHCTPHPYET CIOKHOCTh U OTBETCTBEHHOCTH 3a KaKIO€ NEHCTBHE, IPU KOTOPHIM BO3MOXHO HE
TOJIBKO JTOCTHYb JKEJIaeMBI pe3ynibTaT B mpolecce OypeHus ¥ padoT 1o JIMKBUAALMM aBapHu, HO U
NpY OTKIOHEHWH OT NPEAyCMOTPEHHOTO IUIaHA WM TPOrpaMMbl paboT BO3MOXKHO W YCIIOKHHTH
nonoxeHnue. JlaHHbIA (haKTHUECKH MaTephal MOXET OBITh JOCTATOYHO HArJISTHO WCIIOJNB30BaH B
y4eOHOM Tpoliecce, PHU MOATOTOBKE CIEIHAIMCTOB COOTBETCTBYIONIETO MPOQHIIS.
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OCJIO’)KHEHUSA U ABAPUM I1PU BYPEHUU
IKCINVITYATAIIMOHHBIX CKBA’KNH U BOKOBBIX
CTBOJIOB
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Abstract. The paper describes the full cycle of drilling a vertical well, where complications occurred
from the conductor's shoe to the project face. In the well section, complications in the form of drilling
fluid absorption were present almost throughout the entire drilling process and were simultaneously
accompanied by several accidents.

When drilling in the wells of side shafts, accidents presented by scrapping and tacking of drilling tools
are considered.

Keywords: complication, accident, well, absorption, bit, drilling mud, tack, descent, lifting, tool
landing, flushing, working, circulation, core-collecting projectile, cement bridge.

OnHuM U3 (DakTOpOB YCHENIHOTO Pa3BUTUS TOCYJapcTBa M IPOLBETaHUS €ro odliecTBa
ABJIIETCS. YpOBEHb JHEPreTHMYECKOro TMOTEHIMaja IMpeACTaBIsIeMOro Ha JaHHOM  JTare
YIJICBOAOPOIHBIM  CBHIPbEM, BKIIOYAIONIMM HEePTh, TNPUPONHBIA Tra3, Ta30BBIA KOHJIEHCAT,
oOecrneunBaroUMX padoTy IMPOMBIIIJICHHOCTH, TPAaHCIOpTa M ObIT HaceJeHus. YTJIEBOAOPOIHBIN
MOTCHIHAN OLEHUBAETCS B MPOTHO3HBIX pecypcax, MPOMBIIUICHHBIX 3alacaXx M HEMOCPEICTBEHHO B
KOJIMYeCTBe J00bIBaeMbIXx 00BeMOB HedTH U Taza. [Ilpy 3TOM OT mporHo3a 10 H0OBIYH
YTIEBOAOPOIHOTO CHIPBS MPOXOAUT PSZ MOCIEAOBATEIbHBIX 3TAlOB reoI0ropa3Beiounslx pador. Ha
BCEX OJTalax TIeoJOropa3BeJOYHbIX pabOT HCIOJIB3YEeTCs LIMPOKUH CHEKTP TIe0JIOTMYECKHX,
reopU3NUECKNX, TEOXUMHYECKHX, TUCTAHIIMOHHBIX METO/IOB UCCIIEIOBAHUS 3eMHBIX Hep. BoimomHsis
CBOM 3aJlau, 3TH METOJbI CIyXKaT B Ka4eCTBE MHCTPYMEHTA BBISBICHUS M TOATOTOBKH OOBEKTOB K
MIOMCKOBOMY OYpEHHIO MM pa3BeAKe M JOpa3BEIKE YYacTKOB MeCTOpOxIeHHH. OTKpBITh
MECTOPOXKJACHHUE M OCYIIECTBISITh JTOOBIMY HE(TH W Ta3a MOXKHO HCKIIOYUTEIBHO IOCPEIICTBOM
OypeHus ckBaxuHbI. CKBa)KMHA OTHOCUTCS K OOBEKTaM KaluTaIFHOTO CTPOUTEILCTBA, @ COOPYKEHHUE
€e OCYIIECTBIISIETCS C IIOBEPXHOCTHU 3€MJIM U 0€3 JIocTyIla B Hee yesioBeka. VIMeHHO 3To U omnpenenser
cneun(uKy 1 0COOCHHOCTh CTPOUTENBCTBA CKBAKHHBI.

VYCHnenHocTh CTPOUTENBCTBA CKBKUHBI BO MHOTOM MPEJONPEACISeT CTENeHb N3yYeHHOCTH
reoJIOTMYeCKOro pa3pes3a BCKPHIBAEMOI'O CKBAXMHOM, TEXHHUECKOE U TEXHOJOIMUYECKOE OCHAILEHHE,
KBaJIM(PUKALMOHHBI YPOBEHb NMPO(ECCHOHATBHBIX 3HAHMM W yMEHHH OypoBoil Opurazel, ypoBEeHb
npo¢eCCHOHANLHON TTOATOTOBKH MHXEHEPHO-TEXHUYECKUX CIIEIUATUCTOB BCEX YPOBHEH MMEIOIINX
OTHOIIICHNE K COOPY)KEHHIO CKBaXHMHBI. M HE cMOTpS Ha Bce JIOMYyCTUMbIE OJIarONpHUsITHBIC YCIOBUS,
OCJIOKHEHUSI I aBapUH BCE K€ BCTPEUAIOTCS HAa PA3HBIX dTalax CTPOUTENILCTBA OTACIBHBIX CKBAXKKH.

OcnoxHeHue MpeacTaBiasier coOOH HapylleHHe HOPMAaJIBHOIO IIpoliecca CTPOMUTENIbCTBA
CKBaXUHBI, TpeOyrolee MpUHATHS Oe3oTiorareinpHax U 3(Q(EKTUBHBIX Mep IS €r0 YCTpaHEHUsS H
NPOIOJDKEHUs OypeHusl.

K ocnoxxnenusim B mporecce OypeHus! TIIyOOKHUX CKBaXKHH OTHOCSITCS: IOTJIOLICHUSI OypOBOTO
U TaMIIOHa)XHOTO pPAaCTBOPOB, Ta30HE()TEBOAONPOSBICHUS Yepe3 YCThe CKBAKWHBI (TIEPEIUBHI,
BBIOPOCHI, POHTAHBI) U 3a MpeaenaMu ycThbsl (IpudoHbl), 00Bao00pa3oBaHus, Kea00000pa3oBaHus,
00pa3oBaHMs YCTYNOB M PE3KMX HCKPUBICHUH CTBOJIA CKBAKWHBI, NMPHUXBAThl M 3aKIMHUBAHUS
OypuiIbHOM 1 00CaHOM KOJIOHHBI, pACTEIIEHUE MHOI0JIETHEMEP3JIBIX IIOPOL.

ABapueil  cuuTaeTcs ~ HapylIeHHE  HENPEPhIBHOCTH  TEXHOJOTMYECKOro  Iporecca
cTpouteNbCTBa (OypeHUsl U MCIBITAHWSA) CKBaXKHHBI, TpeOylollee sl €ro JUKBUIALUU TPOBEACHUS
CHEUUANBHBIX PadoT, HE IPELyCMOTPEHHBIX POEKTOM.

ABapuu B mpouecce OypeHHUs CKBa)KMHbI OBIBAIOT CBsI3aHbI C IIOJIOMKOM M OCTaBJIEHHMEM B
CKBa)XMHE YacTeld OypwiIbHOW WM oOcamHOW KOJIOHH, MOJOT, 3a0OWHBIX IBUTaTenel, morepeit
MOJBIKHOCTH (TIpUXBAaTOM) KOJIOHHBI OYpWJIBHBIX W OOCagHBIX TpyO, MaJeHHEM B CKBAXHHY
HOCTOPOHHUX IIPEIMETOB.
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Meponpusatusi 1m0 NPEenyNpexACHUI0 aBapuil SIBJISIOTCS BaXHBIM (PAKTOpPOM CHMKEHUS
aBapUHHOCTH. DTH MEPONPHUATHS MOTYT OBITh CaMbIMH Pa3sHOOOpPa3HBIMH — OPraHWU3ALOHHBIMH,
TEXHOJIOTHYECKUMHU M TEXHUUECKUMH.

ABapusi MOKeT OBbITh yCIIEIIHO JIMKBUANPOBAHA NIPH NMPABUILHOMN OLIEHKE IPUYNH, COCTOSHHUS
1 BbIOOpE cnocoba ee JIMKBUAALWH, B YACTHOCTH M3BJICUCHUS aBApUIHOTO OYpUIBHOTO MHCTPYMEHTa
U3 CKBaKHUHBIL. Bce MepompuaTus MO JIMKBUAAUWU aBapuu (MpUXBaTa) HEOOXOAWMO BBIIOIHATH
OBICTPO U OPraHM30BAaHHO; YE€M JAOJIbLIE HAXOAUTCS WHCTPYMEHT B CKBAXHHE 0€3 IBIDKEHUS, TEM
TpyAHee OyJeT ero u3BJeyb.

I'panuna Mexmy OcloKHEHHMEM M aBapHeld Tak TOHKAa W TNPO3payHa, YTO B psAE CIIydacB
OCJIOKHEHUSI [IEPEXOAAT B aBAPHU.

BMmecte ¢ Tem, npu OypeHHHM CKBa)XMH BCTPEYAIOTCS Pa3sHOI'O POJa OCIOXKHEHMS, aBapuu U
MHIUICHTBI, IPEAYNPENNUTD WIH B MAKCUMAIBHO KOPOTKHE CPOKH JIMKBUANPOBATH WX SIBJISIETCS] OAHOM
W3 BOKHEHIINX 3a7ad 00ecreunBaronuX OBICTPOE M KaueCTBEHHOE COOPYKEHHE TOPHBIX BHIPAOOTOK
NPEACTaBISIEMBIX CKBOXHMHAMHU. HakamimBaeMbIM U HOCTOSHHO IONOJHAEMBIM OIBITOM JIMKBUIALUU
OCTIO)KHEHUI ¥ aBapwii B Tporecce OypeHHs HeE cielyeT NpeHeOperatb, a aHaJIM3HpOBaTh M
MaKCHUMaJIbHO 3QQEKTHBHO MCIOIB30BATh €0 B CXOIHBIX T€0JOr0-TEXHOIOTHYECKUX YCIOBHsIX. [Ipn
TOM OYCHb Ba)XKHO, YTO KaKAas CKBAXMHA WHAMBUAYAJIbHA M HECET LICHHYIO TEXHOJOIMYECKYI0, U
TEOJIOTHYECKYI0 MHPOPMAIMK O CTPOSHUH HEAP U €Tr0 MPOMBIIUIEHHOM MoTeHnuane [1].

[Iponsomienmme OCIOXKHEHUS U aBapUM PAcCMOTPUBAIOTCA Ha IpHUMeEpax 3aBepLICHHBIX
CTPOUTEJILCTBOM CKB@)XKMHAX HE TOJIBKO KaK CBEPIIMBIIMHNCS (hakT, HO U C MO3ULUHU OOCTOSTEIBCTB,
NPEAIECTBOBAXIINX BOZHUKHOBEHUIO U MOCIIEIYIOLIEH TMKBUIAINN OCJIOKHEHUS M aBapUH.

CkBaxxuna Ne 1 JII'B 3aknagpiBaiiach C I1EJBbIO YTOYHCHHUs 3ayiekedl He)TH U raza B
KaMEHHOYTOJIbHBIX U IEBOHCKUX OTJIOKEHUSIX MaJI€0305.

Bypenne, cmyck ® meMeHTHpoBaHMe TmaxTHOro (8m X 530MM) W yIUIMHEHHOTO
(133,57 M x 426 MM, nmuamerp mojota 508 MM) HampaBIEHHM BBITOJIHEHBI 03 OCIOXKHEHHWH. B
Ka4ecTBe OYpPOBOTO HCIOJB30BANICS TIIMHHMCTBIA PAacTBOp C MapameTpamu: IoTHOCTh 1,07 r/em?,
Bsi3kocTh 50-60 cek, Bomoornaua 14 cm®/30 MuH.

Bypenue non koHaykTop AuameTpoM 324 MM BEJIOCH JIOJIOTOM JuaMerpoMm 393,7 MM B
unaTepBaie 133,57-892 M ¢ MPOMBIBKOM MOTMMEPTIIMHUCTBHIM PACTBOPOM C MapaMeTpaMH: IJIOTHOCTh
1,11 r/em®, Baskocts 50 cek, BomooTaada 14 ¢m®/30 MuH 1 mponwio 6e3 OCI0KHEHUI.

[Tpu npoBenenun reousruecknx uccieaoBanuii (ipu 3a60e 892 M) mMoa KOHIAYKTOP MPHOOPHI
BCTaBaM Ha T1youHe 730 M, npou3Beiu mpopabOTKy U MOATOTOBKY CTBOJIA K CITYCKY KOHAYKTOPA.

[Ipu crrycke oOcaHO# KOJMOHHBI JruaMeTpoM 324 MM Ha TayOuHe 772 M IPOH30IILIa MOCaIKa
KOJIOHHBI M IpuXBaT. HaBepHyIM MPOMBIBOYHBII NEPEBOIHHUK, IPOMBUTH CKBXHHY M MPHUCTYIIWIN K
pacxaXHMBaHHUIO KOJIOHHBI: HATsDKKa 10 85 TH, pa3rpy3ka A0 37,6 TH MOJOKUTENbHBIX PEe3yJIbTaTOB HE
JOCTHININ. Y CTaHOBMIIM HE(PTAHYIO BaHHY B 00beMe 27 M, IOCIIe Yero KOJOHHA ObLIa 0CBOOOXKIEHA.
ITpousBenu moabeM KOJOHHBI C BBIOpocoM TpyO Ha MocTku. Ilocie oOpaboTku OypoBoro pactopa
MTOBTOPHO MPOopaboTai CTBOJM CKBaXHWHBI B HHTepBasie 204-892 M u npowusBenu OecrpernsTCTBEHHBIH
CITyCK M IEMEHTHPOBAHNE KOJIOHHBHI.

Bypenne mon TEeXHWYECKYyI0 KOJOHHY JauamMeTpoM 245 MM TpPOH3BOIMIOCH JIOJOTaMH
auaMeTpoM  295,3 MM, MOJUMEPIIIMHUCTBIM OypOBBIM PacTBOPOM C IapamMeTpaMH: IUIOTHOCTh
1,14 r/cm®, BsazkocTh 60-65 cek, BogooTaaua 8,8 cm/30 MuH.

[Ipu Gyperun B untepBane 1066-1086 M BCKpBUIM 30HY IIOIVIOMIEHHS, MOMIOTHIO 15 M3
OypoBoro pactBopa. Ilocie 3aroroBku pacTBopa OypeHHEe MPOAOIKIIN C YACTUYHBIM MOTJIOIICHUEM.
[Ipu 3a6oe 1131 M npou30MLIIO MOJTHOE MOTJIOoMEeHHe OypoBoro pactBopa. [lonHIIN HHCTPYMEHT Ha
ry6Guy 865 M, 3arOTOBMIIM M 3aKadaiM BS3KYIO Mavyky B 00beme 27 M° — Ha ycThe Bhwio 0,2 M3
pacTBOpa. Bropr4HO 3akavanu BA3KyIO madky B o0beme 15 M3, GypoBoil pacTBOp BBILIEN Ha YCThE
yepe3 12 MuH. B TpeTnii pa3 3akavanu BA3KYIO Ma4Ky, HUPKYJIINS Ha YCTHE MOSIBUIIACH Yepe3 3 MUH.

Bypenne B mnTepBane 1131-1176 M mpoBoAMIOCH C YaCTWYHBIM IOTJIOLIEHHEM OypOBOTO
pacTBopa MHTEHCHBHOCTHIO 3,8 M3 B uac. Ha riyOune 1176 M BCKpBITa 30Ha HOVIOIIEHHS C MOJHOM
noTepel HUPKYIALMH. 3aKauKi B CKBKHHY BS3KHX MMaveK Pe3yIbTaTOB HE AajIH.

[TpomsBenu mpopabOTKy CKBKHHBI M CITyCTHIIH OTKPBITBIA KoHer, CBT 127. 3aroToBmin u
3aKadanu B CKBaXuHy 128 M3 BBICOKOBS3KOTO GYpOBOTO pacTBOpa, LUPKYISALUIO BOCCTAHOBUTH HE
yAAJI0Ch.

18 April 2021 RS Global



International Trends in Science and Technology

[IpousBeny 3aiMBKy 30HBI MOTJIONIEHHS MyTeM 3akadku 11 M° nemeHTHOrO pacTBOpa
wiotHocThI0 1,50 r/cM®. OTphITBIE KOHEl OypOBOTO MHCTPYMEHTa NPHM 3&JIMBKE HAXOMWICS Ha
rryonae 855 m. Ilocme O3Ll mpomsBenn mpopa®OTKy cTBOJa CKBaXWHBL. Ha rmybmnre 1175 M
NPOU30LLIO TOJHOE TOMIOIEeHHe OypoBoro pactBopa. Cksaxkuna mnormotuaa 41 M3 6ypoBoro
pacTBopa. J{/isl TMKBUALMK TOTJIOMIEHHs 3aroToBuan 70 M® GypoBOro pacTBOpa C HAIOJHUTENEM —
PE3MHOBOI KpOIIKOM M ONUIKaMH, BA3KOCTbIO oT 100 cek 10 He Tekyuwii, miotHocTs 1,05 r/cm®.
Chnyctunmu MHCTpYMEHT ¢ OTKpbITBIM KoHIoM CBT 127 w 3akadanm pacTBOp, HUPKYJISIUS He
BOCCTaHOBWJIACH, ITOTJIOTHUB BECH PAacTBOP.

[Tpou3BeNy MOBTOPHYIO 3aiMBKy 30HBI MOIJIOIICHHS ITyT€M 3aKa4kd 6 M° LEMEHTHOTO
pactBopa moTHOCTEIO 1,80 r/cM®. OTKpBITHINA KOHEI 6ypOBOr0 MHCTPYMEHTA MPH 3aJIMBKE HAXOIUICS
Ha rryomne 1115 M.

[To ucreuenuto Bpemenn O3 cmycTwian KOMIOHOBKY Ha TiyOmHy 892 M M NPUCTYNHIHN K
BOCCTAHOBJIEHUIO LUPKYJIAIUH, IUPKYJISIMS B CKBAKUHE MOSBWIACH Mocie npokauku 11 M2 6ypoBoro
pactBopa. [Ipomomxumm crmyck kKoMmoHOBKH Ha Oypenue. Ha rmyOune 1059 M nmpomsonura mocaaka u
3aKJINHKA OYpOBOT0 HHCTPYMEHTA.

ITpou3BeNy yCTaHOBKY BOJSIHOM BaHHBI C J0OaBIEeHMEM Cylb(paHona u3 pacuera 1 kr/m° B
00beMe 22 M® ¢ pacXa)KMBaHMEM MHCTPYMEHTa M IPOKAYKOHW 4epe3 KakIbli 4ac mo 2 M°, 4uTo
o0ecreynsio 0CBOOOXKICHNE HHCTPYMEHTA, HO BO BPEMS OTBOPOTa TPYObl HHCTPYMEHT CHOBA IPUJIHII.
IIpOMBIBKY CKBaXHHBI C pacXaXHMBaHHEM MPOJOJLKIIN U YCTAaHOBWJIM BTOPYIO BOJISHYIO BaHHY C
nobasnenneM cynbhanona B obbem 18 M°. PacxakupaHue HMHCTPyMEHTAa MOJ BOASHON BaHHOMN
MpuBENO0 K OCBOOOXKIeHWIo wHCTpyMeHTa. llogpem wHCTpymenta B wuHTepBasie 1050-892 m
MIPOUCXOAMII C 3aTSHKKAMU.

Cmennmun KHBK u npuctymuimm x cmycky. Ha rmybune 907 M mpowusomnuia mocagka
WHCTPYMEHTA, NATbHEUIINA CIYCK MPOM3BOIMICA C mpopaboTkoit B mHTepBaie 907-1130 m. [lns
BOCCTAHOBIICHHsS UMPKYJISALMM B CKBaXkuHy 3akadanm 11,5 m® OypoBoro pactsopa. 3a Bpems
popabOTKU ¥ MPOMBIBKHU TIpou3onwto nornomienue 13 m® Gyposoro pactsopa. Ilocie pa3Oypusanus
neMeHTHOTO MocTa B nHTepBaine 1130-1177 M cCKBaXXHHY POMBUTH W TIOAHSITA HHCTPYMEHT.

[Tocne cmenst KHBK mHCTpyMeHT cniyctinm Ha Oypenue. [Ipu Oypenun Ha rimy6une 1179 M
nponajga [UPKYIsus OypoBoro pacTBopa, wuHTepBan 1179-1182 wm, npoOypen 06e3 BbIxona
LMPKYJISLKMK, CKBOKUHA oraoTuna 33 M3 6ypoBoro pactBopa. [T0IHSIIM MHCTPYMEHT.

CrycTuny MHCTPYMEHT C OTKPBITBIM KOHIOM CBT 127 mid M30mIMOHHON 3alMBKH 30HBI
TIOTJIOIIEHHs. 3aKa4Ky [IEMEHTA IPOM3BOAUIH Ha riryoune 1115 M, B ckBaxkuHy ObLIO 3aKadaHo 8,9 m°
LIEMEHTHOTO pacTBopa WIOTHOCTEIO 1,89 r/em®. B mepuon O3L] MHCTPYMEHT MOAHSAIN U CMEHWIIM HA
KOMITIOHOBKY [uis Oypenus. Ilpu crycke mpousBenn MpoMeXyTOUHYIO MPOMBIBKY Ha riyouHe 853 M.
Ilpu mpopaboTke cTBONAa CKBaXHWHBI B HHTepBasie 1166-1176 M B0300OHOBWIIOCH TOTJIOUICHUE
OypoBoro pactBopa 0e3 BbIX0/a MUPKYISIIUU. [10HSIIN HHCTPYMEHT, 3aroTOBHIM OYPOBOH pacTBoOp,
cmenm KHBK u nmpuctynmnm k crycky. Ha rmy6une 888 M nmpon3Benu mpoMeKyTOYHYIO IIPOMBIBKY,
nocne 3akaukn 10 m° OypoBoro pacTBopa HMPKYIANMs BoccTaHoBuiack. Ha riuybune 1176 m
MPOM3BENH CJEAYIONIYI0 MPOMBIBKY, KOTOpas TpHBeNa K BO30OHOBIEHHUIO TOIJIOMIEHUS W TOTEpe
LMPKYJIALNY, CKBakKuHa rortotiwia 18 M3 Gyposoro pacreopa. JlanpHeiimas npopaboTka B MHTEPBAJIE
1176-1182 m u Oypenue B untepBase 1182-1183 m Benuce 0e3 Bbixoga nupkymsuud. C riayOUHBI
1183 M npomsBeny NOIBGEM HMHCTPYMEHTa B GalmIMak KOHAYKTOpa. 3aroToBuad 95,3 m> GypoBoro
pacTBopa, CIyCTHIIM MHCTPYMEHT Ha 3a0oi. Bypenue B unreppane 1183-1186 m Benock 6e3 BbIXo/a
LMPKYJISALKMKA, Pacxoj pacteopa coctaBua 60 m°. VIHCTpyMEHT NOAHsIM B GaliMak KOHIyKTOpa,
Habpau Bojibl B 06beme 70 M°,

Bypenne B nntepane 1186,0-1214,3 m mpousBoaniu Ha Bojie 6€3 BBIXO/a IUPKYJIALNH, PH
5TOM cKBakuHa mornotuia 630 m® Texauueckoit Boabl. [Tpu 3a60e 1214,3 M HHCTPYMEHT MOJHSIIN U
CIYCTHJIM B CKBaXMHY OTKpHITHIA KoHell CbT 127 na rmyOuny 1187 M 1y M30ISMOHHON 3aJMBKU
YCTAQHOBKOW HEMEHTHOrO MocTa. B ckBaxkuHy 3akadanu 10 M3 1lEMEHTHOro pacTBOpa IUIOTHOCTBIO
1,84 r/em®. Tocne O3L] criycTHiIM KOMITOHOBKY Ha OypeHHe, ITPOMBLIM CKBaXHMHY Ha riayoune 1169 m,
mupkysinust 100 %. [pu pa3OypuBanue eMeHTHOTO MocTa B uHTepBaie 1169-1214 m nabmoganocs
YaCTUYHOE TOTJIONIEHNE TPOMBIBOYHOM >KHAKOCTH. [Ipn mocTrkenun TiayOuHsl 1216 M mpousBenu
noaseM uHcTpyMeHnTa u cmeHy KHBK.
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IIpu mnpopabotke ckBaxkwHB B uHTepBae 1190-1204 M moriomieHHe IPOMBIBOYHOM
JKUIKOCTH CcOCTaBWwio 7-8 M*/uac. Ilpu Oypenun B unTepBane 1216-1247 M normotuno 60 m3
MPOMBIBOYHOH kuaKkocTH. [Ipu 3a6oe 1247 m npomsBenu mogseM KHBK, ciycTiim oTKpEITHIN KOHeI
CBT 127 na rryouny 1190 M u 3akaganu 8,4 M® meMeHTHOTO pacTBOpa MWIOTHOCTRIO 1,87 r/cM®. TMocne
0311 cnyctunu KHEK na 6ypenue. Bo BpeMs ciiycka U IpopaOOTKK CKBaKMHA Moriiomana 7-8 m/4ac
NPOMBIBOYHOH >kuakocTd. [Ipu pa3OypuBaHuM uUeMeHTHOro mocrta B uHTepBaie 1130-1140m
nornomenue coctapmwio 12 m3/gac. IMommsmu KHBK u nepenanmu CKBaXkuHYy IS IIPOBEICHUS
reo()U3NIECKUX UCCIETOBAHHMN.

[pu cycke npubop ocraHoBmiicst Ha riryouHe 930 M. [IpomnsBenu mpopaboTKy CTBOJIA CKBaKHHBI
B nHTEpBasie 892-1140 m. [Tocne mpopaboTKe IpHOOPHI HEe MPOXOAMITH HIKE TITyOHHBI 920 M.

[To oxoHUaHWIO Te0PU3NIECKUX PabOT B CKBAKHUHY CIYCTHIH OTKPBITHIN KoHery ChbT 127 nHa
ryOouHy 966 M M mpousBenu 3akaduky 8,5 M® LeMeHTHOro pacteopa miotHocThio 1,82 r/cm®. Tlo
ucteuenuto cpoka O3I] B ckBaxuny cryctunn KHBK Ha Oypenue. Ilpu pa3dypuBaHue 1IEMEHTHOTO
MOCTa HaOIFOAIOCh TOTIIONIEHHE TTPOMBIBOYHOM kuakoctu B uHTepBaie 1040-1044 m. C rryOuHb
1044m npouszsenu nogbeM 1 cMeHy KHBK. Pa3z0oypunn nementHslit moct B naTepBaine 1044-1054 m u
MIOJTHSUTH HHCTPYMEHT.

B cxBaxuHy cnoyctunu OTkpbIThId KoHew CBT 127, mnpousBenn 3amep KpHUBU3HBI
WHKIMHOMETPOM, Tocie 4ero momaHsum uHeTpyMeHT u cryctrinn KHBK na Oypenwe. [Iponomxnmm
pa30ypuBaHHe IeMEHTHOTO MocTa B uHTepBaie 1030-1129 m. [Tpu Oypenun HaOII0AAI0Ch YACTUIHOS
TIOTJIONIEHUE NPOMBIBOYHOI sxuakocTH 10-12 M%/uac.

Ha roy6une 1129 M mpousomen npuxsaT OypoBOro HHCTpyMeHTa. IHCTpYMEHT OCBOOOIMIH
B pesyibrare pacxaxuBanus. I[lpousBenn momasemM m cmeHy KHBK. B unTepBane 1136-1140 m
TIPOM30ILIO TIOTJIONIEHHE TIPOMBIBOYHOMN KHAKOCTH B 00beMe 17 M. Ha riryOune 1140 M npoussenu
3akauky 10 M® BEICOKOBA3KOTO OYpOBOrO pacTBOpa. 3aKauka BTOPOM MadKh BBHICOKOBI3KOTO OYPOBOIO
pacTBOpa, C HaloJIHUTENIEM B 00beMe 10 M3, TP 3aKPBITOM TIPEBEHTOPE, IPUBEIA K BOCCTAHOBJICHUIO
uupKyasuuu. Ha BOCCTaHOBJIEHME LMPKYJSALMU M3pacxomoBaHo 6 m® Gyposoro pactsopa. ITocne
JIByX4acoBOil TEXHHMYECKOM CTOSHKM Ha BOCCTAHOBJIEHHMHM IMPKYJSIMU WM3PacXoJoBaHo 2,6 M3
OypoBoro pactBopa. MHCTpyMeHT ciycTwin Ha 3a00i — MOTJOIMIEHHEe OTCYTCTBOBasO. llpm
pa30ypuBaHue IieMeHTa B MHTepBasie 1140-1162 M NOSBHIOCH YAaCTHYHOE IOIJIOIIEHUE OYpPOBOIO
pactBopa. Ilpu mocTikenuu rryOunsl 1173 M B ckBakuHy 3akadanu 10 m® BA3KOil ympyroil cMecH.
ITpousBenu nobeM HHCTPYMEHTA.

Bo Bpems criycka MHCTpyMEHTa HaOJI0OJalioch YacTHYHOE TMOTJIoONIeHHE OYpOBOTO pacTBOpA.
[Ipu noctwxkenuu Tayouusl 1170 M B cKBaxuHy 3akauanum 15 M® OypoBOro pacrsopa BBICOKOM
BaskocTH. Ilpu 3a60e 1189 M 3akawamu 10 m® BeIcOKOBs3KOro GypoBoro pactBopa. Ha riryOune
1207 m 3akauanu 15 M® BBICOKOBA3KOro OypoBOro pacTBopa. bypeHme mpomommkund u npu 3aboe
1226 M 3akagamu eme 10 M3 BBICOKOBA3KOro 6ypoBoro pactopa. Ilornomenue B 00beme 4-5 m3/uac
BO300HOBWJIOCH TIpu 3a00€ 1232 M, 1Mo JOCTHXKEHUIO 3a00s1 1254 M B ckBakuHy 3akadanmu 15 m°
BBICOKOBSI3KOT0 OypoBoro pactBopa. [Ipu Oypernn nnaTepBana 1254-1264 M noryiomeHne COCTaBIsIIo
6 m%/uac. Ilpu 3a6oe 1264 M 3akadanu 12 M® BBICOKOBA3KOrOo OypOBOrO PacTBOpa, IOCIE YETO
CKB@XMHY TIEPEBEN Ha TIIMHUCTHIA pacTBOp B 00beme 60 M>. LIMpKyJsmus BOCCTAHOBUIIACH TIOCIIE
3akauku 5 mM® pacteopa. B pactBop BBenu 4 M® HanoMHWTENS B BHE OMMIOK. Bo BpeMs mpopaGoTKu
untepBana 1120-1264 m nornomenue cocrasnsiol m/gac.

Bypenne B wunTepBanme 1264- 1487 M Benmoch C HE3HAYUTENBHBIMU TOTEPAMH OypOBOTO
pacTBOpa, TOTJIONIEHUE COCTABIISIO MpHOM3uTeNnbHO 0,8 M%/uac.

[Ipu 3aboe 1487 M mpouzomien cioM MHCTpyMeHTa. «['0noBa» CIOMaHHOTO MHCTPYMEHTa
Haxonwiach Ha riyomHe 926,7 M. Bo BpeMsi crycka B CKBa)KHMHY JIOBHJIBHOIO HHCTPYMEHTa Ha
BOCCTaHOBJIEHUE LUPKYJSIMM 3a1eicTBoBano 14,5 M3 GypoBoro pactBopa. ABapHiiHO-JTOBHJIBHBIE
pabotel Ha TnyOmHe 926 M mpoBoAMNHCH 6 IOHEW, MOJOXKHUTENBHOIO pe3ysibTaTa HE IOCTHUIJIH.
[Ipunsiu perenue nepeOypuTh aBapUHHBIA HHTEPBAI BTOPBIM CTBOJIOM.

CkBaXMHY TEpeBeNr Ha TEXHUYECKYI0 BOAYy. Bo BpeMs yCTaHOBKHM JIMKBHAAIMOHHOTO
IIEMEHTHOTO MOCTa B CKBaKMHY 3akadaHo 10 M IIEMEHTHOrO pacTBopa IUIOTHOCTHIO 1.82 r/cme.
«I"0710Ba» NUKBUJALIMOHHOTO LEMEHTHOI'O MOCTa OIIpEZeieHa HallyllbIBAHUEM HHCTPYMEHTOM Ha
rnyoune 905,74 M, HeMeHTHBIH MOCT pa30ypwian B uHTepBaie 905,74-911,0 m. Ilpu ycraHoBke
BTOPOTO LEMEHTHOTO MOCTAa B CKB&XHMHY 3akadaiun 4,7 M® HEMEHTHOrO pacTBOpa ILIOTHOCTBIO
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1,82 r/cM®. «[onoBa» LEMEHTHOIO MOCTa ONpelelaeHa Ha iyOouHe 870 M, MOCT pa3Oypwin B
unTepBaie §70-896 m.

3a0yprBaHrE BTOPOTO CTBOJA CKBKWHBI IPOU3BENH B MHTEpBaie 896 - 899.9 M, mutam ObLI
npezcraBieH nemenToM 45% u u3BectHsIKoM 55%, B uHTepBane 899,9-902,5 M muiam mpejacTaBiieH
uemeHToM 20%, usBectHsikoM 80%. [lpu Oypenun BTOpOro cTBOja B mMHTEepBaie 908-919 M nuiam
npezacrasieH uzBecTHakoM 100 %. IIpu 3a0oe BTOporo crBona Ha riayomHe 931 M ckBakmHa ObLIa
mepeBeicHa Ha TIMHUCTHIA pacTBop. Bo Bpems CIIO ¢ mpopabotkoit ckBakuabl KJIC «cagutes» Ha
ryoune 931,11 m. Harepran 931-937 M HEOAHOKpATHO NPOpadATHIBAIM U IA0JIOHHPOBAIU
paiitbepom 0Oe3 Bpamenus KJIC, mocne uero Oypenue nponoikunu. [IpoBenn 3amep KpUBU3HBI
uHKIMHOMeTpoM. Ilpopaboranu ckBaxuHy, BO BpeMs mpopaboTku ckBaxkunbsl KJIC «cagutcs» Ha
ryonae 949 wm. Ilyrtem pacxaxuBanus wuHCTpyMeHTa Ha 20 TH cBepX COOCTBEHHOTO Beca
(cobcTBeHHBIH Bec 41TH) U ¢ TIPOBOPOTOM POTOPOM HHCTPYMEHT OBLT 0CBOOOKICH.

[Ipomomxunu Oypenue B uaTepBane 1132-1171 M, ckBaKMHa TOTIOTHIIA OYPOBOH PacTBOpP B
o0beme 45,3 M°, 3areM 3akauano 30 mM° Tammnona u eme 60 M TammoHa (CogepKaHHE TaMIOHA -
onunku 1 M® u pesunoBas kpomxka 2,6 T).

ITpu 6ypenun B unTeppane 1171-1178 m ckBakuna noraotuna 3 M® GypoBoro pacteopa, a B
untepBane 1178-1181 m ckpaxkuna normotuna 40 Mm% 6ypoBoro pacteopa 6e3 BBIXOJa HUPKYJISAIUH.
IIpousBenn moabemM HHCTpyMeHTa B uHTepBane 1181-844 M u 3akauanu pacTBOp C TAMIIOHOM B
oobeme 10 M3, ¢ riryOuHbI 844 M IOJHAIM MHCTPYMEHT JI0 YCTha ¢ pasbopkoit KHBK.

ITocne 3aroTOBKM TJIMHUCTOTO pPacTBopa B o0beme 32 M°, ObUI ONpENEeH CTaTHYECKHH
ypoBeHb Ha TiryomHe 111 M oT ycres ckBaxkuubl. Cryctunu nHCTpyMeHT CBT 127 ¢ OTKpHITBIM
KOHIIOM Ha rIyOuny 1124 m. Ilpoussenu 3akauyky TammoHa B oOobeme 12,6 M° — B0300HOBIECHHE
IMPKyYJISALMA TPOU3OILIO MOCIe 3aKauku 6 M°, Ha TiryOuHe 1178 M NpOM3BENH MOBTOPHYIO 3aKadKy
TamroHa B o0beme 12,3 M° - B0300HOBIICHHE IUPKYJIALMK IPOU30IILIO MOCHIE 3aKauKy 7,7 M° TaMIIoHa.

J1a MUKBUAALMK 30HBI MOTJIOMICHHS MPOU3BENIM YCTAHOBKY LEMEHTHOI'O MOCTA, OTKPBITHIH
xoner, CBT 127 maxomuncs Ha rayoune 1178 M, B CKBaKMHy 3aKadand 6 M° LEMEHTHOIO PacTBOpa
IUIOTHOCTHIO 1,84 T/cM®.

[Tocie O3L] B ckBaXXMHY CITyCTHJIM HOBYIO KOMIIOHOBKY (zosoto 295,3C3I'AY). B kadecte
MIPOMBIBOYHOH JKHMJIKOCTH MPUMEHMITN TOJIMMEPIINHUCTBIM pacTBOpP C IMapaMeTpamu: IIOTHOCTH 1,04-
1,05 r/em, Baskocts 60-65 cek, Bomooraada 10-12 cm®/30 mun. Bo BpeMs cIycka MHCTpYMEHTa B
unTepBan 489-1026 M mpousonuia Hocajgka HMHCTPYMEHTA, LMPKYJSIIUS BOCCTAHOBWIACH MOCTE
sakauku 12 m® Gyposoro pactsopa. [IpopaGoranu uarepsan 1026-1181 M — moryomeHne coCTaBUIIO
3 M3, npu Oypennn B unTepBane 1181-1187 M — noromenue cocrapuiio 9 M. [IpOMBUIN CKBaKUHY
nepea moJbeMoM HHCTpyMeHTa Ha riayoune 1187 m, mupkyssaaust 100 %, cratuueckuii ypoBeHb OTOUT
Ha riy6une 30 M OT ycThs. 3aroToBuIm 6ypoBoi pacTBOp B 00beMe 55 M3 1 IpoI0IKUIIM popaboTKy
B uaTepBane 1026-1060 m, nornomenue coctaBuiio 4 M3, YriyGrneHue CKBaKUHBI IIPOJIOIKHIOCH C
ray6unsl 1187 m. Ipu 6ypenun untepsana 1197-1199 M noromenue coctapisno 2,3 m%/4gac.

[Ipu moctmxennn ryOuHsr 1217 M mpoBenu MIaOIOHUPOBaHHE CKBAKWHBI, B WHTEpBaie
1217-1163 M, IpOUCXOIMIIN 3aTSHKKH JIO 5 TH CBEpX COOCTBEHHOro Beca (COOCTBEHHBIN Bec 56 TH).
IIpn mogpeme wHCTpymMeHTa B uHTepBan 1217-881 M, BO3HHMKamM 3aTSHKKH A0 5 TH CBEpX
cobctBeHHoro Beca B uHTepBaiie 1200-1015 m. Ilocne pemonta AKB u nenu GvicTporo xoxa, Obiia
npoBenieHa mpopadoTka naTepBana 1002-1217 m. [pogomkumu Oypenne B uaTepBasie 1217-1220 m.
IIpoOypumu unTepBan 1220-1255 M, B unTepBane 1220-1244 M TOrIOLIEHHE COCTABUIO S5 M.
[Ipoussenn noxbem u cmeHy komioHoBkH. Ilpu cnycke KHBK npoussenn npopa®otky nHTepBania
1205-1215 M u nponomkuiu OypeHue B mHTepBase 1255-1286 m. Ilpu 3aboe 1286 M mpousBenn
MPOMBIBKY CKBaKHHBI C MOCIIEAYIONINM MOIBEMOM HHCTpyMeHTa B MHTEpBa 1286-890 m. [Ipombin
ckBaknHy Ha rnyomne 890 M u cmyctunu Ha 3a0oi. IlpoOypwin B mHTepBane 1286-1449 M, B
uHTepBaie 1388-964 M npoutabioHUPOBAIN CKBAXKUHY.

[MoaroroBmiin CKBaXXKMHY K Teo(U3UUECKUM HcclienoBanus. [IpoBenu 3amep KpUBU3HBI
MHKINHOMETpoM. CKBa)KMHA 3aIlOJIHEHA MOJUMEPTIIMHUCTHIM OYPOBBIM PacTBOPOM C IapamMeTpamu:
wi10THOCTH 1,14 r/cm®, BazkocTs 37-40 cek, BogooTaaya 7 cm>/30 MuH.

[Ipobypmn wHTEpBan1449-1475 M, MOAHSAIM WHCTPYMEHT C KOHTPOJEM Me(heKTOCKOITHEH,
oropakoBano CBT 127 «L» 41 tpy06a, CBT 127 «G» 3 TpyObl. CMEHHIN KOMIIOHOBKY, ITPOpaboTaIu
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uHTepBan 1462-1475M W TpPOMBUIM CKBOKWHY, NPOU3BENHM IIOABEM HWHCTPYMEHTAa W CMEHY
KOMITOHOBKH.

Cryctrnm MHCTPYMEHT M mpoOypuiu ¢ rryomssl 1475 M mo 1537 M, mpousBenn momgbeM
WHCTpyMeHTa B uHTepBas 1537-880 M, mpu mogbeMe BO3HHKAIN HEOOIBIINE 3aTSHKKH 0 5 TH CBEPX
coOcTBeHHOTO Beca (coOcTBeHHBIH Bec 69 TH) B umHTepBaie 1480-1430 M. 3aroToBmin OypoBOi
pacTBop B 00beMe 30 M2,

IIpu cmycke wHCcTpymenta B mHTepBan 880-1440 M mpom3omnia mocagka HHCTPYMEHTA,
MIPOM3BENH pa3rpy3Ky Ha 2 TH ¥ mpopaboTKy B uHTepBaie 1140-1537 m. Bypenue Benochk B nuHTEpBae
1537-1544 m. Tlpu cmycke wHcTpymMeHTa B HHTepBain 880-1530 M BHOBR mpoM3olLIa IMOCaAKa
WHCTpyMeHTa, mpopabortanu uHTEepBan 1530-1544m. Ilpomomxwmmu OypeHue B wuHTepBase 1544-
1667 m. [IpowsBenu MmoJbeM HHCTPYMEHTA C TIYOWHBI 1667 M 10 yCThs, IPU MOJbEME BO3HUKAIN
3aTSDKKH 10 7 TH CBEpX COOCTBEHHOTO Beca.

[IpopaboTtanu cTBON CKBaXWHBI B uHTepBase 1511-1667 M, mpojomkuin OypeHue B
uHTepBane 1667-1676 M. IlogHsAnIM HMHCTPYMEHT CO CMEHOM KOMIOHOBKH. IIpow3Benu 4YHUCTKY
eMKocTell M Kelno0oB oT muiaMa. [lepeBeny CKBaKMHY Ha XJIOp-KalWeBbId OypoBOH pacTBop (B
o6beme 60 M%) ¢ mapamerpamu: maotHocTh 1,15 r/em®, BaskocTs 51-55 cek, BogooTaaua 8 cm®/30 MuH.
Bypenue Benoce B uHTepBane 1676-1953 M, mepen KaxKaplM HapallMBaHUEM MPOU3BOJIUIACH
MPOMBIBKA CKBaKUHBI 15-30 MuH.

[Tpu 3a60e 1953M npousBenn moabeM HHCTpyMeHTa moJl kapoTax. Kommuieke I'MC Brmrouait:
cra"mapTHbIi kaporax, bK, PK, AK, naknnaOMeTpHIO.

[IpousBenu cMeHy KOMITOHOBKH U TIPOJIOJDKIIH OypeHue B uHTepBane 1953-2122 m. [Iponssenn
3aMep IapaMeTpoB TPACKTOPUM CTBOJIa HUHKIMHOMeTpoM. C riiyOuHbl 2118 M 3€HUTHBIN yron
coctaBisieT 4,8°. Ilocne TMC Oypenne mponormkuiau, mpouutd uHTtepBan 2122-2202 m. [lpoussenn
MOABEM MHCTPYMEHTA Ul CMEHbI 1ojoTa. [Ipu nogpeme mponcxonunn HeOONbIIne 3aTHKKH 10 6-8 TH
cBepx Beca nHCTpyMmeHTa B uaTepBane 2060-2020 m. [Ipu oTBOpOTE H0MI0TA OOHAPYKEHBI CIIEABI PA0OTHI
M0 METaJUTy, 0COOEHHO OOJIBINAs BHIPAOOTKA B BEPXHEH YacTH Jial J0JI0Ta.

CrnycTuiu MarHUTHBIA (pe3ep UIs OYMCTKU 320051 CKBaXXMHbBI 0T MeTaiuia. Ilocie ouncTku
32005 MarHWTHBIM (Qpe3epoM mnpoOypwinnu wuHTEepBan 2202-2327,6 M W NPOW3BENN TOABEM
WHCTPYMEHTA.

BbisiBIIeH c€0M HHCTpYMEHTa, B CKBaXHWHE ocTanoch 48,5 M HMHCTPYMEHTa, «rOJOBa»
OCTaBJICHHOTO MHCTPYMEHTA HaxoAWuTcCs Ha rinyoune 2327,6 m. [lpuctynunm x aBapuitHO-TOBUIIHHBIM
paboram. Cryctiunu Metauk MBY74, HaBepHYJIHCh B «TOJIOBE» W TMOJHSIIA M3 CKBRYKHHBI OCTATOK
WHCTPYMEHTA.

[Iponomxunu Oypenue B uatepaine 2327,6-2400 m.

[Ipu 3aboe 2400 m Bomonamwaun Kommiekc [MC mox mpoMexyTOYHYIO KOJIOHHY,
BKJTFOYAIOIIHMI: CTaHIApPTHBIA Kapotaxk, pesuctuBumerpus, [IC, kaBepHomerpusi, BK, AK, PK,
WHKJIMHOMETPHSI, TEPMOMETPHSL.

[Tocne nmposenenust [ UC mpoussenu npopaboTKy CKBaXKHHBI IIEPE]] CITyCKOM IPOMEKYTOUHON
KOJIOHHEL Bo Bpems npopabotku B nrTepBane 1078-1105 M nponsonuio noraomenue B 0obeme 16 M3
3a 8 yacos, B untepBane 1105-1120 m norsomenue cocTaBuiio 5 M3, B pacTBOp BBEIU 3 M OIMIIOK.
[ocne mpopaboTKH npH mogbeMe HHCTpyMeHTa B uHTepBaiie 2400-2340 M BOHUKIIM 3aTSHKKH 10 7 TH
CBEpX COOCTBEHHOTO Beca, B mHTepBaie 2376-2400 M mpoBesy MOBTOPHYIO MPOPAOOTKY CKBAKHIHBI.

Crryctunm o6cagHyro KoJoHHY Ha Tiyouny 2400 M u 3anemeHTHpOoBanu 10 ycThs. [Tocie O3L]
pasOypwiId LEMEHTHBIH cTakaH B uMHTepBate 2375-2402 M, 3akauanm 1 M BOJBI, ONpPECCOBAJIH
LEMEHTHOE KOJIbIIO AaBieHueM 168 atMm, repmerndno. [IpoOypunu unrepsan 2402,0-2405,5, noxHsum
WHCTPYMEHT.

[posenu 'MC (uementomerpust, AKLI).

CrnyctTunu MHCTPYMEHT Ha OypeHue (mosoto 215,9 M), Juisi TPOMBIBKH HCIIOJIB30BaH
OJIMMEPTIIMHUCTHIA PacTBOp ¢ MapameTpamu: MIoTHOCTh 1,16 r/cm®, Bsaskocts 50 cex, BOmoOTaaYa
7,2 cm®/30 mun, CHC 4/30. IMpomum uatepsan 2405,5-2615 m. Ilpu Gypenuu B muTepBane 2506-
2527 M HaOmIO#aIHMCh 3aTSHKKH 10 5 TH CBEPX COOCTBEHHOI'O Beca, MPOBEIH TEXHOJIOTHYECKHUI
moabeM 10 TIIyOmHBI 2396 M U CIycK ¢ TpopaboTKoi B MecTax mocaaku. [logbemM MHCTpyMEHTa C
3aTsoKKaMu 10 8 TH B mHTepBaiax 2585-2580 M, 2464-2457 M, 2420-2413 m.

IIpu 3a00e 2615 M npoBeieH MOJIHBIA KOMILIEKC MPOMBICIOBO-T€O()U3MYECKIX UCCIICIOBAHMUH.
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Crryctunm HHCTpYMEHT U OypuiiH B nHTepBaie 2615-2645 m.

[ogusimu WHCTPYMEHT, coOpanu KepHOOTOOpHBIH cHapsa «KemOpuii» (OypuibHasi rojoBKa
ST212,71100), OypeHHEe ¢ 0TOOpPOM KepHa B MHTepBaie 2645-2656 M, mpoxojka ¢ oToopoM KepHa 11 M,
BoiHOC KepHa 11m™m - 100%, KepH mpencTaBieH W3BECTHAKAMH W JOJOMHTaMH 0e3 TPH3HAKOB
YIJIEBOJIOPOJIOB.

CrnycTuiu MHCTPYMEHT C MPOMBIBKOW M MPOpaboTKol B MHTEpBaiie 2579-2595 M, OypeHue B
uHTepBaie 2656-2666 M. IlomgHATM WHCTPYMEHT, IOATOTOBHIIM CKBRXHHY K TE€O(U3NIECKUM
HCCJIETOBAHUSM.

BrImonHmIm KOMIUIEKC TPOMBICTIOBO-T€O(QH3MYECKUX UCCIICAOBAHHH.

Crnyctumn KHBK ¢ mpombiBkoit Ha rimyOmue 2260 M m mpopaboTKoii B mHTepBaiie 2666-
2689 M, Oypenue B nHTepBaie 2689-2723 M.

[Ipu nogseme MHCTpyMeHTa B MHTepBane 2723-2584 m mpowusormien npuxsat. JIMKBuaanuro
aBapuy MPOBOJWIN PACXaXMBaHUEM WHCTPYMEHTA, YCTAHOBKOW ABYX HE(TSHBIX BaHH U COMBAHHUEM
WHCTpYMEHTa BHU3. [lorbeM HHCTpYMEHTa OCYLIECTBIISUIN C IPOBOPOTOM POTOPOM B MHTEpBaie 2598-
2604, nanpie HHCTPYMEHT Townen cBoboaHo. Pazobpanu u codpanu KHBK.

CrnycTuim MHCTPYMEHT C MPOMBIBKOM W IpopaboTkol B mHTepBane 2710-2723 m, OypoBoi
pacTBOp MOJIMMEP-MHIMOMPOBAHHBIA C MapaMeTpamu: ILUIOTHOCTH 1,16 T/cm®, BaskocTh 65 cek,
Bonootaaua 5 cm*/30 MuH.

Bypenue B untepsane 2723-2801 m. I[logHsA1M HHCTPYMEHT, CMEHUIIM KOMIIOHOBKY, CITYCTHJIH,
mpoMbUTH Ha 3a00e. bypenne B uaTepBasie 2801-2879 M. Ilogpem nHCTpyMeHTa B mHTEpBaie 2870-
2570 M ¢ IpOMBIBKOH U MTpopaboTKo (3aTsKKU 10 6-8 TH). CrycTnim HHCTpyMeHTa 0e3 MocaioK 110
3a00s1. bypenne B mHTepBane 2879-3018 M, MPOMBUTM CKBaXMHY W MOJATOTOBHJIM K TPOBEICHHUIO
reo()U3MYECKUX UCCIICOBAHUH,

BrImonHmm KOMIUIEKC TPOMBICIOBO-T€O(QU3MYECKUX UCCIICAOBAHHH.

CMEHWIM KOMIIOHOBKY M CIIyCTHWJIA MHCTPYMEHT Ha Oypenme. [IpoOypuiau muTepBan 3019-
3088 M. TlogHsnu WHCTPYMEHT C MpoBeleHHEM JedeKTOCKONmuU, OoTOpakoBaHO 44 TpyOsL.
WucTpyMeHT criyctunm 1o 320051, MPOMBUTH CKBaXXUHY U TpoOyprin B mHTepBaiie 3088,0-3104,4 wm,
NPOM3BENN TEXHOJIOTHUECKYI0 NPOMBIBKY, HOAHAIM WHCTPyMEHT. IlOArOTOBMIM CKBaOXHHY U
WHCTPYMEHT JiJIsl OypeHusi ¢ 0TOOPOM KepHa.

Cnycrunu KHBK ¢ kepHooT60pHBIM cHapsaoMm «KemOpuii» u nmpoOypuiin ¢ oT00poM KepHa
untepBan 3104,4-3110 M, npoxoaka ¢ oTOOpOM KepHa - 5,6 M, BeIHOC KepHa - 5,6 M uiu 100%, xepH
NPEJICTABJICH U3BECTHIKOM C BBITIOTaMU HE(TH U CJIaObIM 3allaXOM YTIJIEBOJIOPOIOB.

CoOpanu KOMIIOHOBKY M CIYCTWJIM Ha OypeHue, npoOypwiu B uHTepBajge 3110-3153 m,
MPOMBUIN CKBaKMHY IE€pe]] MOIbeMOM, OIHSIN HHCTPYMEHT.

Cnyctunu KHBK ¢ kepHooTOOpHBIM cHapsiiom «KemOpuit» u npoOypusiu ¢ oTOOpOM KepHa
unTepBan 3153-3158 M, mpoxoaka ¢ oTOOpoM KepHa - 5 M, BbIHOC KepHa - 3 M miu 60%, kepH
NPEACTABIIEH U3BECTHIKOM 0€3 IPU3HAKOB YIIIEBOIOPOIOB.

CoOpamun KHBK, cnyctwim u npowusBenu paclMpKy CTBOJIa CKBaXHMHBI B MHTepBane 3153-
3158 M, Oypenue nponomxkuiau B uHTEpBasie 3158-3281 M, mpou3BeIH TEXHOIOTHYECKYIO POMBIBKY H
TTOJTHSUTH WHCTPYMEHT.

CkBa)XMHY HOATOTOBUIM K BbInoiHeHHI0 koMiuiekca 'MIC. Tlpu crycke 30HA cTaHAApTHOTrO
KapoTaka BcTan Ha riyoumHe 2462 M. HeojgHokpaTHBIE TONBITKH TPOABHHYTH 30HJ TIyOXKe
pesynbrata He ganu. CIyCTHIN MHCTPYMEHT C MPOMBIBKOM M MPOpabOTKOM B MHTEpBANAX MOCAAKH:
2364-2495 M, 2495-2510 M, 2510-2520 ™, 2520-2529 ™, 2529-2537 ™, 2537-2544 M. llogpem
OCYIIIECTBIISUIA C IPOBOPOTOM U PAacXakMBaHUEM B MHTepBasie 2419-2398 m.

CMeHWIH 10JIOTO W CITyCTHIIM HHCTPYMEHT /10 TIyOuHBI 2475 M, ajnee CIyCK Mmocie KaXa0Tro
HapallMBaHHs C MPOPaOOTKON U MPOMBIBKOH 110 320051, OypeHue B nHTEepBaje 3281-3282 m.

[lonHATM MHCTPYMEHT M MOATOTOBUIN CKBaXXHHY K nposefeHuto I'MIC. IlepBbiM criycTuiu B
CKB)KMHY KaBEpPHOMEp, KOTOPHIN BCTal Ha riyomHe 2467 M, TEpMOMETP BCTaJl TaK K€ Ha TIyOHHE
2467 m. TlpoBenu 3amuch CTaHIAPTHOrO, OOKOBOI'O, MHAYKIIMOHHOTO aKyCTHYECKOrO KapOTaxKeil.
Cobpamn  KHBK, mnpoBenn maOnoHupoBaHNE CKBaKWMHBI 1O 320051 WM TOAHSIM HWHCTPYMEHT.
IIpomssenu 3amucek PK, I'TK-II, mukpo3onmos. [Ipunbop MMIyIbCHOTO KapoTaxka BCTall Ha TiIyOuHE
2467 M. HiokHUR OTKDBITBIN KOHEI] HHCTPYMEHTa 000pYyI0BaId BOPOHKOH M CIYCTHUJIH Ha TIIyOHHY
2505 M. IIpoussenu 3anuck npudopamu MHHK n ckBa>kuHHBIN TepMOMETp 10 320051 CKBRKUHBI.
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Cobpamn KHBK, crnyctumu g0 3a60s u mpoOypwiu B uHTepBasie 3282-3310 m. Ilogasum
WHCTPYMEHT /10 T1yOuHBI 2360 M 1 BU3yallbHO YCTaHOBUJIM ITPOMBIB OAHOH TpyOsI 1Mo Temy. CrnycTuim
WHCTPYMEHT 10 3a00st u mpoOypmin B wHTepBaie 3310-3400 M, mpow3Benu TEXHOIOTHYECKYIO
MIPOMBIBKY CKBKWHBI M TEXHOJIOTHIECKHIA MoIbeM 110 TiryonHbl 1468 M. Cobpamu CbT114J1 15 mTyk ¢
MOCTKOB, CIIyCTHJIM MHCTPYMEHT U MIPOAOJLKUIN OypeHue B uHteppaie 3468-3497 m.

[logHsmu MHCTPYMEHT, CMEHHIM KOMIIOHOBKY W CIyCTHJIM Ha OypeHue B uMHTepBajie 3497-
3621 M, IPOMBIIH CKBXKHHY, TIOJAHSIH HHCTPYMEHT, CMEHHIM KOMITOHOBKY.

CriycTiiu MHCTPYMEHT Ha OypeHue B uHTepBaiie 3621-3779 m. TexHonornueckas nmpoMbIBKa
U TEXHOJIOTUYECKUM MmoabeM B mHTepBaie 3779-2630 m, 3arskku no0 4 TH Ha rinyounax: 3601 wm,
3368 M, 3292 M, 3827 M MOAHSIM WHCTPYMEHT A0 TiayOmHbl 2392 M. CHnycTWIM HHCTPYMEHT B
uaTepBaie 2392-3779 m. bypenne B uarepsane 3779-3845,8 M, MOTHSIN HHCTPYMEHT.

CoOpanu ¥ BKIIOYMIM B KOMIIOHOBKY KEpPHOOTOOpHBIH cHapsin «KemOpwmit», cmyctunu
WHCTPYMEHT C TMPOMEXKYTOUHBIMHA NpPOMBIBKaMH Ha TiyOmHax: 2394 m, 2700 m, 2986 m, 3400 M,
3827 m, Oypenne ¢ orbopoM kepHa B nHTepBajie 3845,8-3851,4 m. [lomHsm HHCTPYMEHT, pa3o0paiu
KEPHOOTOOPHBINH CHapsil, u3BleKiIn KepH. [Ipoxomka ¢ oTOopoM KepHa cocTaBmia - 5,6 M, BBIHOC
kepHa - 5,6 M wim 100%, KepH MpencTaBlIcH aleBPUTHCTBIM apTWILIUTOM M TECYaHHKOM 0e3
MIPU3HAKOB YTJIEBOAOPOIOB.

Crycrunmn KHBK Ha rimyOuny 3845 M, mpousBenu pacmmpky B mHTepBane 3845-3851,4 m,
Oypenue B untepBasie 3851,4-3880 m. [IpoMbuTH CKBasKMHY, MOAHSIIM WHCTPYMEHT JJISl IPOBEACHUS
reo(pU3NIECKUX UCCIEIOBAHUMN.

[IpombiciioBo-reou3nveckue UCCIeAOBaHUA: NPUOOP CTAHOAPTHOTO KAapOTaka MPH CIYCKE
BCTall Ha riryOuHe 2465 M, HEOJHOKPATHBIE TOMBITKH MPOTOIKHYTh MPHOOP PE3ylbTaTOB HE AAJH,
KaBEepHOMEp C YIJIMHHUTENEM BCTaNl Ha riryOuHe 2465 M.

CrycTuinm WHCTPYMEHT ¢ BOpOHKO# Ha OoTKpbIToM KOoHIle CBT 127 Ha rmyOuny 2470 M ¢
MEPEKPHITHEM MECTa HENPOXOXKICHHs NPUOOpPOB. BBIMOTHHUIM TEPMOMETPHUIO, KaBEPHOMETPHIO,
WHIYKIWMOHHBIH KapoTax, PK, wmHkmuHOmerpmio mo rinyounsl 3880 M. IlogHsinm WHCTPYMEHT C
BOPOHKOI1, IOBTOPHJIH MOTBITKY CITyCKa CTAaHAAPTHOT'O KapoTaxa, IpuOop BCTal Ha riryOuHe 2465 M.

CroycTuiu KOMIIOHOBKY JJIsl IIa0JIOHUPOBaHMsl B MHTepBanax 2429-2467 m, 2467-2495 m u
npopabotku uaTepBanoB 3860-3876 m, 3876-3880 M ¢ mpomBIBKOH Ha 3a00€ B TEUEHHE IBYX YaCOB.

Bo300HOBUIKM TpoBeEHHE MPOMBICIOBO-TEOPHU3MUECKUX HCCIIEAOBAaHUN: 3alucaii  —
KaBEpHOMETPpHUIO B uHTepBaie 2560-2360 M, akycTtuueckuidl kKapotaxx B uHTepBane 3880-3200 M,
MUKPO30H/ HE TIPOILIE.

Cnycrumu CBT ¢ Boponkoil Ha riyouny 2470 m. 'MC d4epe3 MHCTpYMEHT: BBINOJIHHIN
CTaHJAPTHBIN KapoTaX U pe3ucTuBUMETpuUIo B uHTepBajie 3880-3200 M. IlogHsu BOPOHKY, MOMBITKA
3alMCy MUKPO30H1a He yaanack. [Ipubop BcTan Ha riryOuHe 2465 M.

Cnyctunu BopoHKy aist mpoBeaenusi BCII, Bo Bpems 3anucu BCIT nponzomnien oOpeIB kabens.
B ckBaxune ocranuce Tpu 30872 BCII ¢ xabenem. Boinonannm aBapuitHeie pabOThI 10 U3BICUCHUIO
00OpBaHHBIX 30HOB CITyCKOM JIOBUTENEH 1 TOPLEBOro (pesa. M3Biaeus 30HAbI ¢ KabeaeM He yAaloch,
OHHM OBIITM COMTHI Ha 32001 CKBayKHUHBI.

B cBs3u ¢ orcyTcTBHEM NpU3HAKOB HedTeHAcHIeHus B wHTepBaie 3220-3880 M HIDKHISA
4acTh CTBOJIA CKBaKUHBI JTMKBUIUPYETCS] YCTAHOBKON LIEMEHTHBIX M30JIMPYIOIINX MOCTOB.

O/MH LEMEHTHBIN MOCT yCTaHOBUIIM B HHTEpBase 3790-3880 M, 3akauano 5,5 M° HEMEHTHOTO
pactBopa minoTtHOocThIO 1,82 r/cM®, m3pacxomosano 7,0 T cyxoro uemenra. Ilocme O3L ronosa
LEMEHTHOT'0 MocTa onpezaeseHa Ha rimyoune 3700 M u ucnibITaHa pa3rpy3Koil Ha 5 T.

Bropoii IeMeHTHBIi MOCT ycTaHOBWIM B uHTepBane 3210-3285m, 3akawano 3,1 M
LIEMEHTHOTO PAacTBOpa IUIOTHOCTRIO 1,82 1/cm®, m3pacxonosano 4,1 T cyxoro mementa. [Tocne O3I]
LEMEHTHBII MOCT He OOHApYKEH.

[TOBTOPHIIM YCTAHOBKY IIEMEHTHOTO MOcTa B uHTepBaie 3210-3300 M, 3akayano 6 M° Tamrona
¢ 100aBIeHNEM OINUIOK, IPOJABIEHO OypOBEIM PacTBOPOM B 00beMe 27 M°, 3aTeM 3aKadaHo 5,5 m°
LIEMEHTHOTO PacTBOpa MIOTHOCTHIO 1,82 r/em®, m3pacxomosano 5,0 T cyxoro nementa. Ilocie O3L]
«TOJIOBa» IIEMEHTHOTO MOCTa OmpeeiieHa Ha TiryouHe 3237,1 M 1 ucTbITaHa pa3rpy3Koii Ha 5 T.

Ilocie nNpOMBIBKM CKBaXHMHBI M BBIOpOCA MHCTPYMEHTa Ha MOCTKM Hadald CILyCK
JKCIUTyaTaITMOHHON KOJIOHHKI truaMeTpoM 146 mMm. CrrymeHo 283 TpyOs! oOrmeit mmuHoM 3226,38 M.
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[IpoBeEHO 1IEMEHTUPOBAHKME SKCILTYaTalMOHHOM KOJOHHBI, 3aKkadaHo 45,8 mM® memeHTHOrO
pacTBOpa IIOTHOCTBIO 1.89 r/cM®, mponaBIeHO IMIMHUCTBIM PacTBOPOM ILIOTHOCTBIO 1,16 r/cm® B
o6weme 43,25 M pacTsopa.

[IpoBenu TEepMOMETPHUIO CKBaXKHHBI AJSI KOHTPOJS BBICOTHI IOABEMA ILIEMEHTA. YPOBEHb
LEMEHTA 3a KOJIOHHOW 0TOMBaeTcs Ha riryouHe 1580 m.

B ckBaxuny cryctuiu «nepo» + HKT 73 mm B konmuectBe 334 TpyO, Ha riryouny 3194 m.
BypoBoii pacTBOp 3aMEHEH Ha TEXHUYECKYIO BOY.

OmnpeccoBalii MEKXKOJIOHHOE MPOCTPAHCTBO M30BITOYHBIM AaBlieHHEM §1 aTM, rTepMETHYHO.

OnpeccoBayii KOJIOHHY 146 MM H30BITOYHBIM JaBicHHEeM 125 aT™M, repMETUYHO.

[IpoBenn KOHTPONHh TEPMETHYHOCTHA OJKCIUTYaTallHOHHON KOJIOHHBI auameTrpoM 146 M
CHIDKEHHEM YPOBHA cBaOoM 10 rayouns! 1100 M, KoIOHHA TTpU3HAHA TEPMETHIHON.

CkBaKMHy TIEpeBeNH Ha 6ypoBoii pacTBOp miuoTHocThio 1,17 r/em® nuis nposenenus BCIL.

[Iposemu I'IC: AKLI, I'K, JIM, BCII.

B ckBaxkuny criyctrimn HKT 73 MM ¢ Boponkoii Ha roryoury 3083,94 M, Bcero 320 Tpy0.

BypoBoii pacTBOp B CKBa)KMHE 3aMEHWIM Ha BOJy IWIOTHOCTBIO 1,0 r/cme,

Ha yctbe ckBaxkrHbI cMOHTHPOBaH hoHTaHHYI0 apMaTypy ADK-65x35XJT Ne 13 [2, 3, 4].

CTpouTenbCcTBO CKBaXKMHBI 3aBepiieHo. lIpm 3ToM Tonbko Ha OOpeOy € OCIIOXKHEHHEM,
IPE/ICTABICHHBIM TOTIOMIEHMEM OypoBOro pacTBopa H3pacxomoBaHo 6Gomee 800 m° 6yposoro
pacTBopa ¥ nopsiaka 70 T cyXoro TamMIoHa)XKHOTO IIEeMEHTa, He cuuTasi 3aTpat BpemeHu. [Ipouzomio 8
aBapuii, B TOM 4YMCJIe 5 IPUXBATOB, 2 CJIOMa MHCTPYMEHTa U OJUH OOpbIB Kalelsi ¢ reo(pu3nIecKumM
npruOOPOM IIPH COOTBETCTBYIOIIMX 3aTpaTax BPEMEHHU Ha MX JIMKBUAALIUIO.

CkBaxunna 4024 YPII, mpu OypeHHH «KapMaHa» TOJA CIOYCK KOMIIOHOBKM Ha OypeHue
0OKOBOTO CTBOJIA, pekKUM OypeHus: Harpy3ka 14-16 TH, naBinenue 36-38 at™, 000pOTHI poTopa 26-
30 06/MUH TIPOM3BOAMTENHHOCTh HACOCOB 25 J/c, mpu OTpeIBE OT 3a00s1 Ha TimyOmHe 1146,2 M
MPOM301LIa 3aTsHKKa HHCTPYMEHTa CBEPX COOCTBEHHOI'O Beca Ha 25 TH, C Pe3KUM MaJeHHEM Beca JI0
co0ctBeHHOTO 32 TH. IHCTpYMEHT pacxoawiu oT 3a00s1 10 «okHa» 1138 M Tpu paza mpu 3ToM ObLTH
3aTSHKKM MHCTpyMeHTa 10 6 TH. Ilpu ouepenHoM mombeMe HHCTPYMEHTA MPOM3OIIIO PE3K0e MaJeHHe
JaBieHus ¢ 36 10 25 aT™M 1 HEAOXOXKIeHNE HHCTpyMeHTa 3 M 110 3a00s1. [locne mogbeMa ycTaHOBIIEHO,
yTO Tpowusoiien ciioM dpesepa no mydre ®P2-220. B ckBaxkune ocraynoch: ®02-200 + OP2-220.
«l"omoBay aBapuiiHoro ciioma Ha TiayouHe 1143,2 M. [Ipu ocMoTpe cioMa BU3yallbHO yCTaHOBJICHA
HEOJHOPOIHOCTh CTPYKTYPBI METaJlIa, CKPBIThIE MUKPOTPELIMHBI 110 cedeHuto cioma ®02-220 [2, 3].
Ha nuxBunanuio aBapuu 3arpaueHo 33 gaca 42 MUHYTHI.

CxkBaxuna Ne 4004 YPII Oypwiach ¢ NMPOMBIBKOH TMOJMMEPHBIM XJIOPKAJIHEBBIM OypOBBIM
pacTBOpoM ¢ mapaMeTpamu: MIOTHOCTH 1,10 r/cm®, ycioBHas BaskocTs 45 ¢, ¢uibtpanus 5,7 cm®/3a
30 muH, cMaszka 8 %. [Ipu moctmkenun 3a60st 2384,4 M OBUTO TIPHHSTO PEIICHUE MPOU3BECTH MOBEM
UHCTpyMeHTa i cMeHbl Jonota SL62AKPR nuamerpom 142.9 mm. HapaboTtka Ha 10510TO cocTasisiia
28 gacoB 46 mMuHYT. Bo Bpemsi mpoMbIBKH mepel] HOABEMOM MPOU3BOAMIN pacXaXMBaHHE OYpOBOIO
MHCTPYMEHTa Ha BEJIMYMHY He Oonee 5 MeTpoB Oe3 BpalleHHs poTopoM. Bpemsi mpOMBIBKH COCTaBHIIO
40 muHyT. PacueTHOE Bpemsi OJHOTO ITMKJIAa MPOMBIBKH COCTaBIsieT 52 MUHYTHL. OTKIIIOYMB OypOBBIE
HAcCOCHl OTBEPHYNIH BeOyIIyl0 OypwibHYI0 TpyOy W TPHCTYNWIN K TMOABEMY WHCTPYMEHTA.
CoOcTBeHHBII Bec OypHIBHOTO MHCTPYMEHTa IpU IBW)KEHMM BBepx coctaBwi 38 TH. [Ipu moxbeme
MepBOM CBEYM Ha TEPBOM TpyOe MOMycTHIM 3aTsbKKy a0 60 TH (22 TH cBepx COOCTBEHHOTO Beca).
JanbHeliiye AeHCTBUS Mpeiosiaraid HaBOPOT BEAYIIEeH TpyObl U IpOBeacHUE padoT ¢ 00sA3aTeIbHOM
IUPKYJsIuued pactBopa. OIHAKO HABEpHYTh BEAyIIYI0 OYypWiIbHYIO TpyOy HeE MpeicTaBisuioch
BO3MOKHBIM M3-3a TOro, 4To My(Ta TpyOBl [UIi HABOpOTa COTHYTA, PEIIMIN IOAHSITH MHCTPYMEHT,
4T00OBl OTBEPHYTHh TPYyOy ¢ corHyToi My(dToi. B MOMEHT HaxojIeHHs Pe3b0OBOTO COSIUHEHHS TPYO
NIEpBOM CBEYM HA POTOPHOM IUIOLIAJKE 3aTsHKKa cocTaBisuia 22 TH cBepX coOcTBeHHOTrO Beca. [locanus
MHCTPYMEHT B KIIMHBS, O] HATSDKKOW NPOM3BEIHM OTBOPOT MepBod TpyObl. HaBepHynm Bemymiyro
OypwibHYIO TpyOy, BKIIOYMJIM HAcoC C MHHHUMAIBbHOW NPOWM3BOAWTENHHOCTHIO. [lo ToOKazaHumsIM
MaHOMeTpa HabJroaascs poct aapieHus 10 170 atMocdep, a BbIXo1 OYpOBOro pacTBOpa OTCYTCTBOBAJL.
HezameanurensHO MPUCTYNMIN K pacXaXHBaHUIO OYPUIBHOTO MHCTpyMeHTa. [IONBITKH BOCCTaHOBUTH
IMIUPKYJISINIO ¢ TTIOMOIIBIO Hacoca arperata 11A-320 pesynbrara He ganu. C 1eNbi0 TUKBUIAITNH aBapuu
HPOU3BEJI HATSDKKY OYPUWJIBHOI'O MHCTPYMEHTa Ha 54 TH CBEpX COOCTBEHHOI'O BECa, BCIIEICTBUE YEr0O
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npomsorren oOpsIB OypuisHOTO HHCTpyMeHTa CBT-73 X 9,19. U3 ckBaxkuHbI ObUT0 TOIHATO 20 TpyO 1 5
MeTpoB 000pBaHHO TPYOBI, UTO B CyMMe COCTaBUIIO 195 MeTpoB.

[IpomsBenu cmyck W HaBOPOT «Komokonay K 95-60, oTBepHyn M W MOHIIN OYPHIBHBINA
uHCTpyMeHT. [lomusTo nomomHuTensHO 223 M OypHIBHOTO WHCTpYMEHTa. ABapuifHash «TOJIOBay,
npezcTaBieHHass My(pToi OypHIbHOTO HHCTPYMEHTA, HAXOJUTCS Ha TIyounHe 418 M.

[Ipoussenu cmyck u HaBopoT CBT-73 Ha aBapuilHyl0 «rojIoBy» C BOCCTaHOBIECHHEM
LIEJIOCTHOCTH OypHUJIBHOTO MHCTpyMEHTa. B mporecce MOKpeImsieHHs 3aMKOBBIX COEIMHEHUI
OypWJIBHOrO MHCTPYMEHTa MpU HaTshkeHUH 26 TH u 29 TH BpaieHue oTcyTcTBoBajio. [Ipoumssenn
pacxakuBaHue OypUIIBHOTO WHCTpyMeHTa A0 45 TH — pe3yJbTaT oTpuuarenbHeiid. [lpousBenu nBe
MIOTIBITKA OTBOPOTa OYypHIIBHOTO WHCTpyMeHTa Ha TiyOmHe 1800 M — pe3ympTaT OTpUIATENbHBIN.
ITocie BTOpOIt HEYJauHOM MOMBITKA OTBOPOTA, P UCXOIHOM Bece 7,5 TH, IPOU3BENH moabeM 399 m
C LIEeTIbI0 PEBU3HH OYPUIBHOTO MHCTPYMEHTA C MOCIEAYIOLUIMM CITyCKOM M JOKPETJICHHEM 3aMKOBBIX
COCI[I/IHCHI/Iﬁ MAalllMHHBIMHU KJIFOYaMU.

[Iponseenu HaBOpPOT OYpHILHOTO WHCTpyMeHTa ¢ mocneaytomert 3amuceio ['UC ('K, JIM,
npuxsaroonpeaenutens) B CBT-73. Ipubopsl Hmxke rayomnsl 2260 M He mpoxogwnu. C mensio
MUHHMU3AIMHA U3rH00B OypuiibHOro WHCTpyMeHTa npH 3anucu ['MC, npousBenu HaTsDKKY 110 45 TH,
[I0CJI€ Yero IMOSBWIOCH ABWKEHHE OypHIIBHOIO HHCTPYMEHTa BBEpX. ABapusi JIMKBUIAMPOBAaHA
nonxsemoM aBapuiiHot KHBK. Bpems Ha nmukBuganuo aBapuu coctaBuio 126 gacos 30 MuHyT [3, 4].

Ha mpumepe Tpex CKBakuH, MPOOYPEHHBIX JI0 MPOEKTHOW TITyOMHBI, pacCMOTPEHBI CIIOKHEIC
cirydan OOpBOBI C TIOTIIONIEHHEM OYpOBOTO PacTBOpa W JIMKBUAAIWN aBapvil IPH OYPEHWH CKBOKUH U
00KOBBIX cTBOJNIOB. Ha Marepuanax nmpoOypeHHBIX CKBRKMHAX MOKA3aHbl HE TOJIBKO CaAMH OCJIOHEHUS U
aBapuy, HO M TPEIIIECCTBYIOIINA UM TIpolriecc OypeHHs: U TOCICAYIoasl JTUKBUIALUS PAKTHICCKH BO
BCceX AeTasixX. Mnes paboThI 3aKitodeHa B TOM, YTOOBI I0Ka3aTh, YTO, HE CMOTPS Ha Ka3aJloCh OBI XOPOIIIO
M3y4YeHHBIE TPOIIECCHI OCIOKHEHUI M aBapUIHBIX CHTYAIMi U HAPaOOTAHHBIN OMBIT MX JIMKBUIAIIN TIPH
6prHI/II/I CKBAXXWH, KaXOad OTACIIbHASA CKBAXXWHA WMHAWBUAYAJIbHA W PACCMATPUBACMLIC IPOTCKAIOIIUC
npH ee OypeHHH TMPOLIECCH UMEIOT OTpe/IeTICHHbIE OTIIMIUTENIbHbIE 0COOEHHOCTH, KOTOPBIE 1 HEOOXOANMO
YUHUTBIBATH NPH JIMKBUAALMHN K&KIOTO OTAETBHOTO OCJIOXKHEHUS M aBapUHL.
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Abstract. Aging is a complex bio-psycho-social process. The elderly population has increased in the
world and in our country in recent years. It is predicted that the ratio of the elderly population to the
general population in our country will increase over the years. In old age, the incidence of
neurodegenerative diseases and stroke increases. It is clear that these diseases cause a serious care
and treatment burden for the society and patient relatives. It is increasingly important to answer
whether a noticeable reduction in cognition of the elderly is a normal consequence of old age or an
early sign of a neurodegenerative disease such as Alzheimer's disease. This importance will be better
understood if the efforts and progress made worldwide to improve the early diagnosis and treatment of
neurodegenerative diseases are considered. The purpose of this review is to summarize the effects of
old age and senile on the nervous system, to identify diseases with a marked increase in incidence in
old age and to evaluate these diseases from a general point of view.

Keywords: Aging, senility, dementia, Alzheimer's disease, Parkinson's disease, stroke

Aging. Aging is a complex bio-psycho-social process, and it is species specific, not organ and
cell. The average and maximum life expectancy of each species is determined. Aging refers to a
process in which the physiological spare capacity of the creature gradually decreases after the
maturation process is completed, and its life functions are disrupted accordingly. Aging is a lifelong
process starting from the thirties. Although the old age limit is generally accepted as 65 years, today
biological age is considered more important than chronological age and chronological age is not
accepted as an absolute indication in the evaluation of treatment and survival (1).

e Epidemiology of Old Age

According to the data of the Turkish Statistical Institute (TUIK), the life expectancy for
Turkey (respectively total; male and female) was 73.9 in 2010; 71.6; While it was 76.3, it was 75.4 in
2020; 72.7; It is estimated to be 78.3 years (http://www.tuik.gov.tr; 08.07.2010). 488,568 people aged
85 and over live in Turkey. It is thought that the elderly population ratio will reach 9.8% of the entire
population in 2025, and this value corresponds to 8.253.000 elderly people.

o Aging and Changes in Nervous System

With aging, atherosclerosis predisposition occurs in the brain. Oxidative damage, vascular
endothelial dysfunction, and inflammatory response cause vascular changes. Cerebral blood flow is
reduced by up to 20%. These changes cause an increased risk of stroke. In addition, the decrease in
brain perfusion may cause a decrease in cognitive functions.

With aging, lipofuscin accumulation, gliosis and neuronal degeneration are observed in
neurons in the brain. Glial cell reactivation occurs with retraction and expansion, synapse loss and
reorganization in dendrites with the accumulation of insoluble proteins such as tau, amyloid and alpha
synuclein in the extracellular space. In this process, in which a decrease in brain volume occurs, the
decrease in brain cells and volume is tried to be compensated by using new synaptic connections (2).

This decrease in brain volume accelerates from the 60s. With age, changes in neurotransmitter
systems may occur without cell damage. A marked decrease in monoaminergic and dopaminergic
transmission is observed. This situation increases the susceptibility of the elderly to depression and
extrapyramidal side effects. With aging, changes occur in the neuroendocrine system.

There is an increase in glucocorticoid levels. This increase predisposes to hippocampal neuron
damage, ischemia, and exotoxicity. This contributes to an increase in the incidence of stroke and
Alzheimer's disease (AD).
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Normal cognitive changes associated with aging; It is characterized by a moderate decrease in
memory, planning and processing speed in particular. A decrease is also observed in learning performance
(3). However, this decrease is not significant enough to affect daily life. Impairment of knowledge,
vocabulary, communication and perception is not expected in the elderly without dementia (4).

o Aging and Neurological Diseases

With aging, there is a significant increase in the incidence of some neurological diseases.
Neurodegenerative diseases and stroke are the leading diseases. Age is the most important risk factor
for AD, and the prevalence of the disease increases exponentially every 5 years after the age of 65. In
a study conducted in Turkey, the prevalence of AD over the age of 70 was found to be 10% (5). The
average age of onset of Parkinson's disease (PD) is between 50-60 years old, and the prevalence
increases with age. The prevalence of many neurodegenerative diseases such as multi system atrophy
(MSA), progressive supranuclear palsy (PSP), Lewy body dementia (LCD), frontotemporal dementia
(FTD), amyotrophic lateral sclerosis (ALS) increases with age.

Age is also one of the most important risk factors for stroke (6). 70% of those who have a
stroke are over the age of 65. The incidence of stroke increases 2-fold for each decade after the age of
55. The two periods with a high incidence of epilepsy are the first year of life and after 60 years of
age. The higher frequency of metastatic brain tumors, cerebrovascular events (CVE) and degenerative
brain diseases in the elderly contributes to the increased incidence of epilepsy. Obstructive sleep apnea
is common in people of middle age and older. Although myasthenia gravis (MG) is mostly known as a
young disease, MG is most frequently bimodal in women between the ages of 20-30 or over 50, and
most frequently in men over the age of 50. In this review, dementia, PH, and stroke, which increase in
frequency with aging, will be emphasized.

Dementia. The term dementia was formed by adding a negative suffix to the word "mens",
which means mind in Latin, and is used to mean the loss of acquired mental functions. On the basis of
generally accepted concepts today, dementia is a permanent and often progressive condition in terms
of its natural course, as a result of damage to the central nervous system (CNS), blurring of
consciousness, impairment of more than one cognitive area without delirium, and accordingly, daily
life activities are affected and cannot be maintained at the old level. a clinical pictur.

Although many different causes have been defined in the etiology of dementia, AD, which is
the most common cause of dementia, accounts for more than two-thirds of all dementias. As the
population ages, the incidence of AD and the burden of the disease gradually increases. With the
development of new treatments, recognition of early signs of AD and other dementia subtypes will
become increasingly important.

e General Approach to Dementia Clinic

It is difficult to detect and evaluate dementia in daily practice. In a study, it was shown that the
diagnosis of dementia was missed in 21% of the patients, and 20% of the patients diagnosed with
dementia did not have dementia (7). Many patients with dementia do not complain about
forgetfulness, moreover, while the complaints of forgetfulness reported by individuals are generally
not related to dementia, it has been shown that the relatives reporting that the person has memory
problems has a higher correlation with the diagnosis of dementia (8). However, relatives may be
delayed in recognizing dementia symptoms and may perceive these symptoms as a normal
consequence of old age. Dementia patients often have problems in more than one cognitive domain.
They may encounter problems and difficulties in learning new information, performing complex tasks,
establishing cause-effect relationships, spatial skills, language functions and behaviors. Dementia also
needs to be differentiated from delirium and depression. Dementia tends to start insidiously, while
delirium begins acute or subacute. Sometimes depression can be confused with dementia.
Psychomotor slowing may be observed in patients with depression and their effort in cognitive tests is
reduced. Dementia patients strive to be successful in tests, but they fail.

Dementia is often due to more than one cause, especially as the process progresses. In
addition, comorbid illnesses and some medications can cause poor cognition in patients with dementia.
Cerebrovascular disease is also present in a significant number of patients with dementia. While most
of the information required for the diagnosis of dementia can be obtained with reliable close-up
information and bedside tests, diagnosis of vascular dementia (VaD) continues to be difficult despite
additional information obtained from imaging methods. AD, LCD, FTD, VaD and Parkinson's
dementia (PD) constitute the major neurodegenerative dementia syndromes. In non-neurodegenerative
dementias, there may be no progression, improvement can be observed, and some can be treated.
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The symptomatology of dementia syndrome can be classified into three main categories: cognitive,
behavioral, and functional (Table 1). In addition, signs and symptoms of motor, autonomic and sleep
disorders are important in the diagnosis and differential diagnosis of some dementia syndromes.

Table 1. Questioning cardinal and secondary areas in demas (ADL: Activities of daily living)

Recent: Personal and current events of the recent past;
Memory Far: Primary school teacher, the schools he attended,
marriage, retirement dates, etc.
Attention Fluctuation, concentration, susceptibility
Word finding, comprehension, reading, writing,
. Tongue . . .
Cognitive calculation difficulties
. . . Being able to navigate in foreign / familiar spaces,
Visual-spatial functions changes in the typeface (orthographic)
Executive functions Problem solving, judgment, abstraction disorders
Praxis Difficulties in using tools, dressing, sitting and walking
Gnosis Recognizing objects, separating them in space
Personality changes Apathy, disinhibition, social inappropriateness
. Grief, unwillingness, restlessness, restlessness, irritability,
. Mood disorders . L .
Behavioral inappropriate joy, not leaving after spouse
Perception disorders Visual and other hallucinations
Thinking disorders Theft, infidelity, Capgras, and other delusions
GYAs on the street Work, travel, finances, shopping, social relations
Hobbies, using household appliances, cooking, other
Functional GYAs at home household chores, minor repairs, newspaper-TV attention
Eating, bathing, dressing, make-up, shaving, toilet
Self care ) .
mechanics, sphincter control
) Gait disturbance, falls, freezing, imbalance, slowness of movement,
Engine . O
weakness, melting, twitching
Autonomous Incontinence, impotence, orthostatism, constipation, sweating
Sleep REM-behavior disorder, excessive daytime sleepiness, sleep apnea syndrome

The most frequently affected area in the cognitive area is memory. The patient repeats the
same issues, asks the same questions over and over, loses his personal belongings. They can forget the
food on the stove and confuse their appointments. The deterioration of visual spatial functions begins
with the loss of way in lesser known spaces, and patients may confuse the places of their rooms at
home in later periods. It starts with deterioration in language function, narrowing of vocabulary and
naming difficulty and progresses to aphasia, and speech may disappear completely in the advanced
stage. Apractic disorders with difficulties in the use of simple current devices (comb, scissors, etc.),
and gnostic disorders in the form of inability to recognize objects and faces can be seen. Executive
dysfunction results in a loss of abstraction, planning, reasoning, and mental flexibility. Suitable
solutions cannot be produced for the problems encountered in daily life (9).

Behavioral symptoms include loss of spontaneity (apathy), impulse control disorders
(inappropriate behavior, hypersexuality, hyperphagia). There may be thought and perception disorders.
There may be delusions of theft, infidelity, and abandonment. Visual hallucinations are more common,
especially at night. Agitation, purposeless repetitive movements may be observed. Depression is
common and can be overlooked due to dementia, so it should be evaluated specifically.

While functional symptoms are limited to some situations such as traveling to an unknown
place and financial difficulties in the early stage, assistance may be required even in self-care activities
such as hygiene and nutrition in the advanced stage. When evaluating motor disorders, attention
should be paid to extrapyramidal symptoms such as walking with small steps, bradykinesia, and
tremor. It should be kept in mind that signs of paresis may be encountered in VaD and motor neuron
disease may accompany FTD.

e Approach to the Diagnosis of Dementia

The first focus on a patient with suspected dementia diagnosis is the detailed history taken
from the patient and the people who know the patient well. Changes in the patient's cognitive
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functions and behavior over time should be questioned. A 30-minute examination time will probably
not be sufficient for a full dementia examination. Neurological, physical and cognitive examinations of
the patient, biochemistry examinations and imaging will be required. Detailed neuropsychological
tests may be required for some patients. It should also be questioned whether the patient takes
medication (anticolonergic, sedative, hypnotic, antipsychotic, narcotic analgesic) that will affect his
cognition. According to DSM-V diagnostic criteria, the term "major neurocognitive disorder" was
used instead of dementia. For the diagnosis of major neurocognitive disorder according to DSM-V;
Without the delirium picture and psychiatric illness to explain the current cognitive impairment, the
person should have functional loss according to the previous mental state, daily living activities (ADL)
should be affected and there should be a significant impairment in at least one cognitive area. DSM-V
diagnostic criteria for major neurocognitive impairment.

As a result of the history and clinical evaluations, there should be a significant effect in at least
one of the following cognitive areas.

- Learning and Memory
Language

Executive functions
Complex attention
Perceptual-motor functions
Behavior- social cognition

The affliction should include a significant loss relative to the person's previous functional
state. Cognitive impairment should be so severe that daily living activities are carried out
independently from others. If associated with a neurodegenerative disease such as Alzheimer's, mental
impairment must be insidious and progressive. Cognitive impairment should not have occurred during
delirium. Cognitive impairment should not be better explained by another neuropsychiatric disease.

In a meta-analysis in which the Mini Mental Test (MMT) and other dementia screening tests
were evaluated, the sensitivity of the screening tests was found to be 75-92% and the specificity 81% -
91% (10). While evaluating these tests, the education level and normal cognitive level of the patient
should be taken into consideration. MMT maximum score is 30 points and below 24 points is considered
significant for dementia. MMT is significantly affected by training. In a community study, mean MMT
scores were found 26 for people with 5-8 years of education and 22 for people with 4 years or less (11).
The Mini-Cog test is a screening test in which the clock drawing test and 3 word recall are performed
together. The sensitivity and specificity of this test are similar to MMT. It was found to be correlated
with the clock drawing test and MMT scores (12). Clinical dementia rating scale (CDR) is used for
staging AD. Different neuropsychiatric test batteries have been developed to evaluate different cognitive
areas. Among these tests, appropriate ones should be selected according to the clinical picture of the
patient. Among these batteries, tests evaluating memory function are considered to be more useful for the
diagnosis of dementia. Animal naming test, Modified Boston Naming test, MMT, word list learning tests
can be used to distinguish cognitive changes associated with AD and normal aging.

The American Academy of Neurology (AAN) recommends screening for B12 deficiency and
hypothyroidism in patients with dementia. In patients with rapidly progressive and early onset dementia,
performing cerebrospinal fluid (CSF) examinations and serological tests, and evaluating neuroimaging and
EEG examinations may be useful for diagnosis. Routine genetic evaluation is not recommended for AD. It
is uncertain that AD will develop even in homozygous apolipoprotein E4 carriers (13). This assessment can
be confusing because of the high frequency of false positive and false negative results.

It is recommended to perform non-contrast computed tomography (CT) or magnetic resonance
imaging (MRI) examinations for every patient with dementia (14). Imaging is particularly important in
rapidly progressing dementias with early onset (<60 years) focal neurological findings. Hippocampal
atrophy is evident in AD. Hippocampal atrophy is associated with cognitive impairment. Dementia
patients with atherosclerotic risk factors may have silent cerebrovascular disease. After detecting these
patients with neuroimaging methods, a more aggressive antiatherosclerotic treatment can be applied.
Positron emission tomography (PET) has been used frequently in both daily practice and research in
recent years in patients with dementia. Differential diagnosis of different dementia syndromes can be
made with fluorodeoxyglucose-PET (FDG-PET) and supportive findings can be obtained for the
diagnosis of dementia. With amyloid PET, important information can be obtained in terms of
progression to AD in people with mild cognitive impairment.
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The point that has been emphasized recently in the diagnosis of dementia is the increase in tau and
phospho-tau levels in the CSF and the decrease in B-amyloid42 levels, which are the most advanced
methods accepted in the diagnosis of AD with their high sensitivity and specificity (15). In addition, these
markers are thought to be important in the conversion of patients with mild cognitive impairment to AD.

Stroke. According to the definition of the World Health Organization, stroke; It is a clinical
syndrome characterized by the rapid settlement of signs and symptoms of focal loss of cerebral function
without any apparent cause other than vascular causes. Stroke; It includes different subtypes such as brain
infarction, intracerebral hemorrhage (ICH) and subarachnoid hemorrhage (SAH). Cerebral infarction is
seen in 80% (70-85%), ICH in 15% (7-15%) and SAH in 5% (2-8%) of all strokes.

Stroke is the third most common cause of death in the world and the most common cause of
disability in the adult society. The incidence of stroke increases significantly in the elderly population
and reaches 4 per thousand in people over the age of 45 (16). It is clear that prevention and treatment
of stroke is and will be very important in our country, where the elderly population is increasing
significantly. In Turkey, SVR is the second most common cause of death with 15% and the second
most common cause of DALY (Year of Life Adapted to Loss of Function) (17).

Age is the most important unalterable risk factor for ischemic stroke and spontaneous ICH.
The incidence of stroke increases twice for every decade after the age of 55. Hypertension is the
strongest modifiable risk factor for ischemic stroke and ICH.

In the prevention of ischemic stroke, strict control of atherosclerotic risk factors, appropriate
treatment of asymptomatic carotid stenosis and atrial fibrillation, avoiding the use of oral contraceptives in
women with migraine and hypercoagulability, treatment of severe sleep apnea, proper diet and exercise are
important. Five subgroups are defined according to the “causative classification system for ischemic
stroke" (CCS) classification used in the classification of ischemic stroke. These are large artery,
atherosclerosis, cardioaortic embolism, small vessel occlusion, other causes, and unexplained stroke. Large
and small vessel atherosclerosis and cardioaortic embolism increase with age.

Stroke is a disease that requires rapid diagnosis and rapid intervention. It is recommended that
patients with sudden onset of neurological deterioration and lateralizing findings should be evaluated
rapidly in the emergency room and neurological imaging should be performed after their vital signs
are stable. After the stroke subtype is determined, treatment should be started rapidly and the patient
should be followed up with close monitoring. Stroke recurrence and death from stroke can be
significantly reduced with optimal medical therapy. In our country, stroke units and stroke centers are
established for rapid and effective intervention in stroke, and thrombolytic therapy and intravascular
interventions are applied in these centers. Considering the increasing incidence of stroke, it is clear
that the number and quality of these centers will need to be increased.

Parkinson's disease. Parkinson's disease is the most common condition among the movement
disorder group diseases after essential tremor. Parkinson's Disease is typically a disease of middle and
old age, with an average age of 60 (40-70 years), and both incidence and prevalence increase with age.
In this respect, Parkinson's Disease can be defined as a disease associated with aging.

Although Parkinson's Disease has traditionally been considered as a motor system disease, it is
now accepted as a much more complex disease with a motor and nonmotor (autonomic, behavioral,
cognitive and sensory) involvement pattern. Eosinophilic cytoplasmic inclusions (Lewy bodies) and
dopaminergic neuron loss in substantia nigra are seen as pathological findings. Cardinal clinical
symptoms of Parkinson's Disease are bradykinesia, rigidity, tremor and postural instability. The
disease often begins asymmetrically in one half of the body and the most common initial symptom is
resting tremor in one extremity. The gold standard in the diagnosis of Parkinson's Disease is
neurological examination. The diagnosis of Parkinson's Disease is made on the basis of history and
clinical findings and excluding other possible diagnoses. REM sleep behavior disorder, anosmia and
constipation, which are also accepted as premotor findings of Parkinson's Disease, are seen in most
patients. These findings can occur years before the onset of motor symptoms. When examined with
appropriate mental tests, mental dysfunctions ranging from mild to severe are detected in most of the
patients. Particularly in elderly patients and in the later years of the disease, PD may develop in some
of the patients, this rate is 15-20. It can reach very high figures of 50-80% in years (18).

Parkinson's Disease typically starts insidiously and progresses slowly over the years. With
dopaminergic treatment, the prognosis of the patients improved significantly and the life expectancy
was prolonged. With the progression of the disease, the clinical picture is aggravated by the motor
complications associated with dopaminergic treatment, decreased response to dopaminergic treatment,
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and exacerbation of nondopaminergic symptoms. In the advanced stage, motor involvement symptoms
such as generalized bradykinesia, postural instability and freezing, bulbar involvement and dementia
determine the prognosis.

Multisystem atrophy. Multiple system atrophy (MSA) is a sporadic and rapidly progressive
neurodegenerative disease that occurs in adulthood (mean age of onset: 54.2). Findings seen in MSA
are parkinsonism, cerebellar, pyramidal findings and autonomic involvement. It is clinically
characterized by two different motor involvement. The type with more pronounced parkinsonism
findings is named as the type MSA-P and the type with the cerebellar findings more pronounced as
MSA-C. Inclusion bodies stained with alpha synuclein are observed in its pathology and therefore
MSA is classified as a synucleinopathy.

Corticobasal degeneration. In corticobasal degeneration, other movement disorders such as
asymmetric akinetic, rigid parkinsonism and accompanying dystonia, myoclonia, and cortical
symptoms with apraxia and cortical sensory loss are observed. Foreign hand phenomenon can be seen.
Average onset (63 = 7.7) is in the later stages of life.

Amyotrophic lateral sclerosis. Amyotrophic lateral sclerosis (ALS) is characterized by the
loss of motor neurons in the primary motor cortex, brainstem, and medulla spinalis. It generally starts
at an advanced age. The average age of onset is between 60 and 65 years old. It is a progressive and
fatal disease and the average survival is 2.5-3.5 years. Coexistence of upper and lower motor neuron
findings is typical. History and neurological examination are essential in diagnosis. Imaging and
electrophysiological examinations can be used for differential diagnosis.
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Abstract. The major condition for medical education upgrading is a connection on the turn of various
disciplines and competency- based approach of medical and pharmaceutical educational programmes
together. The medical specialist’s competence includes knowledge, proficiency, skills and their
implementation in professional activity. [1]. Successful integrated leaning require a wide use of
education technologies of practical and interactive type [2]. Integrated learning in medical education
is of a special importance both in theory and practice. Timeliness is connected with the actual needs of
the labour market due to fast changes in society. Integrated learning boosts student interest, improves
analytical, comparative, synthesis skills. This kind of learning is successfully implemented in the USA
and in European countries, where tendencies for economic, political, cultural, informational
integration predominates.

Keywords: problem-based learning, integrated or inter-professional teaching, community-based
education, elective studies, systematic or planned approach.

Goal of work. In order to integrate fundamental and clinical sciences, content of the
educational programme shall be developed with immediate participation of the teachers of disciplines
being integrated based on the analysis and solution of specific clinical issues.

Information and methods of research. Information on the topic shall include knowledge of
basic and clinical disciplines in order to provide system-related evaluation and formation of future
practical skills among the learners. The learners shall get a full understanding of the clinical situation
and shall develop a systematic approach for provision of medical assistance to a patient. The main
requirement of the labour market and practical healthcare while educating the specialist is a big gap
between the real knowledge of the graduate and required practical skills: they lack for practical skills
for working with medical equipment, as well as communication and stress management skills to real
life events of practical healthcare. Discipline integration in the education system shall allow to solve
today’s objectives of education colleges and society in general. It’s important to take into
consideration that the fact of integrated connection between the disciplines has a little research and
stated in a contradictive manner, contain lots of discrepancies in understanding the essence of these
relations. In the West-Kazakhstan Higher Medical college popular are integrated lectures on horizontal
and vertical lines of education: disciplines like Pathologic Physiology, Therapy, Surgery, Obstetrician
affair, Hygiene and Evidentiary medicine, Pharmacology and Evidentiary medicine, the case is
modelled for discussion of theoretical and practical issued between two specialists.

Foreseeing that a new education programme shall require new education methodical literature
and other sources of information, on the initiative of the college management the teachers shall be able
to make high quality records of their video-lectures and courses on the professionally equipped
studies. To date each teacher has more than 500 lectures on you tube channels or e-mail clouds.
Teaching material was considerably re-issued, grouped by practical skills and levels defined by special
discipline teachers. Teaching material is based on the integrated learning model SPICES (student-
centered learning, problem-based learning, integrated or inter-professional teaching, community-based
education, elective studies, and a systematic or planned approach, are now widely shared and
accepted. The teacher acts as a facilitator.

The feedback of the most students (more than 82%) proved that Teaching material helps the
students to get prepared for the lessons. Since 2019asintegratedprogrammewasintroduced the West-
Kazakhstan Higher Medical college has transformed to a new digital platform College Smart Nation
which takes into account all needs of the integrated learning programme, including schedule for each
discipline where students could see discipline name and its objectives. This system has successfully
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started operating since March 2020, which allowed our college to painlessly and smoothly enter the
distance learning mode.

Despite the transition to a different training system - the assessment model and the use of a
new digital educational platform, the majority of students speak positively about the innovations. So,
the feedback of the students of Medical assistant, Nurse, Pharmacy, Hygiene and Epidemiology,
Obstetrician affair specialties shows high level of positive evaluation up to 84%. The students
participate is problem solving cases during integrated lectures.

In integrated lectures, students participate in the discussion of a problem situation, considering
them in the context of various disciplines. In practical classes, using the integrated approach, they
began to be introduced along the vertical of training, when conducting on one lesson two disciplines
(Surgery and Pathologic Physiology, Pediatric affair and Obstetrician affair, Internal diseases and
Pathologic Physiology, etc.)

The structure of the integrated lessons is as follows:

1) introduction part;

2) updating the basic knowledge necessary in the classroom;

3) organization of joint activities of a teacher of two disciplines;

4) consolidation of knowledge;

5) summing up.

The following procedure for the lesson is used:

e Monitor the students’ knowledge at the start (testing)

o Each student’s short reporting (thematic cases with physical observation, epidemiology,
pathogenesis etc)

o Tutor’s short resume with questions after the students’ reporting (it’s a key issue to give a
constructive feedback)

o Final control (tests for understanding and use)

e Calculation of integrated evaluation in Excel (with the determination of the proportion of
all types of grades for a lesson)

Results of the research.

During the training process students took an active part in problem solving and showed a
logical approach in studying the proposed clinical case. Analysis of the clinical case was followed by
interdisciplinary integration both horizontal and vertical which allowed to use basic theoretical
knowledge with clinical and major. The students compared the obtained data with the academic one if
they comply with clinical protocols and principles of evidence-based medicine. Feedback analysis
proved that the students’ skills, knowledge and critical thinking skills improved. Teachers note that the
students became more motivated, improved learning and judgement skills as integrated approach
allows to solve a specific clinical issue. Integrated learning is on the major methods of teaching of a
higher school. Interdisciplinary connections are mediated by objective processes in education and
healthcare. The students observe the interconnection between different subjects, understand their
nature, can study the topic as a whole. They practice interactive way of thinking, get deep and versatile
knowledge of different disciplines.

Summary. Application of the integrated learning principles in interdisciplinary practical
lessons opens opportunities to create a clinical thinking among students of the medical colleges and
provide a professional training of the specialists of a clinical profile. As compared with traditional
learning interactive learning change the relationships between the teacher and the student: the student
become more active than the teacher and the teacher’s objective is to create conditions to get the
students more involved in the process and become more initiative. Interactive learning firstly is a two
way learning when student interacts with the teacher, and the students between themselves. Today
introduction of the interactive methods of learning is one of the key areas of upgrading student
education in modern education establishments.

This integrated learning is a key condition in education of the competent specialist taking into
account requirements of the labour market and needs of the society.
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Abstract. The dynamics of the activity of the NADP-Isocirate Dehydrogenase enzyme (EC 1.1.1.42),
which provides oxidative decarboxylation of isocitrate to alpha-ketoglutarate and CO: in corn seedlings
grown in conditions of extreme drought, was studied. It was found that the development of the corn plant
is accompanied by an increase in the activity of the enzyme NADP-Iscitrate Dehydrogenase. In the
control variant, the activity of the enzyme is accompanied by a gradually increasing dynamics. Under
the conditions of artificial drought stress, the activity of the enzyme NADP-ICDH increases rapidly in
the early stages of plant development and reaches its maximum value, then gradually decreases and
induces. It also showed that the stress conditions created by irrigation between 2 and 3 days had a
different value in the leaf and root tissues of the plant. Thus, the activity of the enzyme NADP-ICDH
under 3-day intermittent irrigation was the highest compared to control of 2-day intermittent irrigation.
Also, the activity of the enzyme NADP-ICDH in the root system of the plant is observed at a lower cost
than in the leaf tissue. At the same time, drought stress has a significant effect on the
morphophysiological characteristics of the plant, causing the plant to stagnate.

Keywords: corn seedlings, NADP-dependent enzymes, isocitrate dehidrogenase, abiotic stress,
drought stress.

Introduction. Stress, like for all living things, is a risk factor for the growth of plants and is
divided into two types, biotic and abiotic. The present study was conducted to determine the effect of
drought stress on the development of corn seedlings and the effect on the dynamics of the activity of
NADP-dependent enzyme Isocitrate Dehydrogenase, which is one of the abiotic factors. Global warming
and low rainfall are leading to an increase in the number of drought areas on Earth, which indicates the
imminent threat of food shortages every year and in the future. Despite the possible measures taken in
this area, the creation of stress-resistant varieties due to protection from extreme conditions, the stress
factor remains relevant. All these factors require an in-depth study of the mechanism of the plant
protection system. In living organisms, there are some enzymes that form NADPH, which is the basis of
the defense system, one of which is NADP-ICDH. The molecular and kinetic properties of the NADP-
ICDH enzyme in plants have not been studied to the same extent as enzymes derived from animal tissues
and microorganisms. This is due to the instability of the enzyme and the formation of high molecular
weight aggregates. Cytosolic, chloroplastic and mitochondrial forms of the enzyme are found in
eukaryotic organisms. Cytosolic NADP-ICDH provides the formation of the NADPH component mainly
through pentose-phosphate. 1soenzyme consists of two subunits with a smaller structure and molecular
weight of 42-45 kD. The activity of the enzyme is influenced by metal ions (Mn?*, Mg, Zn*', etc.),
some organic acids (2-oxoglutarate, citrate, glyoxylate, oxaacetate) and some nucleoside phosphates.
Sources indicate that cytosolic and chloroplastic NADP-ICDH are different isoenzymes. Chloroplastic
NADP-ICDH is a dimeric protein with a molecular weight of 136 kD. It has been suggested that the
enzyme synthesizes 2-oxoglutarate in chloroplasts, which is necessary for glutamate biosynthesis. On the
other hand, it is claimed that the activity of the chloroplastic NADP-ICDH enzyme in leaves is only 4-
5%. The molecular weight of the mitochondrial enzyme NADP-ICDH is 136 kD, which has similar and
different properties to the cytosolic enzyme.

Method and materials. The object of research was the local improved genotype of the corn
plant (The mays L.) in Zagatala. The plant seeds were first disinfected in a hydrogen peroxide solution
for 3 minutes, washed with distilled water and soaked for 1 day. The seeds were sown in pots in the
ground in 10 pieces and grown in the Plant Grows Chamber. In order to create artificial drought stress,
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one of the options was irrigated for 3 days and the other every 2 days for 12 days and then the water
supply was completely stopped, and the other was irrigated every day with the control option taken.
Biometric parameters and NADP-ICDH enzyme activity were calculated every 4 days on plant control
and artificially created drought stress options. The activity of the enzyme was determined
spectrophotometrically, at a wavelength of 340 nm, based on the rate of reduction of NADP in an
MRC (Israel) type spectrophotometer. NM NADPH / min / g wet weight was taken as the enzyme
unit. Tissue: extraction solution was taken in the ratio of 1 g: 4 ml. The experiments were performed at
24 ° C, the measurements were repeated 4-5 times.

For the purpose of preparation of NADP-Isositrate dehydrogenase enzyme 5 mM MgCl.,
2mM EDTA, 14 mM mercaptoethanol, 5% polyvinylpirollidone (PVP), 1% polyethylene glycol
(PEG) from 100 mM tris-HCI buffer (ph 9), 2.5 mM MgClL, 2 mM D, L - isocitrate and 0.5 mM
NADP from 50 mM Tris-HCI buffer (ph 8,2) solution was used.

Results and their explanation. Under the influence of drought stress from extreme factors, the
plant's defense system is activated, and in many cases NADPH is required for its normal functioning.
There are several enzymes in the cell that can generate NADPH potential, one of which is the enzyme
NADP-Isocytrate dehydrogenase. Research has been conducted to study the development of the corn
plant under artificially created drought stress and its effect on the activity of the enzyme NADP-ICDH. It
was found that plant growth is accompanied by an increase in the activity of the enzyme NADP-ICDH.
Although enzyme activity was increased in the early stages of plant development in the 2- and 3-day
interval irrigated variants to create drought stress, it was observed to be weakened and induced in the
later stages of plant development. At the same time, the measurements show that in drought variants, the
biometric parameters of the plant lag behind the root system by 25%, leaves by 31%, root system by
35% and leaves by 42% when irrigated at 2-day intervals.

This dynamic change in enzyme activity in drought stress variants appears to be due to the fact
that the plant activates its own defense mechanism to protect itself from stress, as reported in many
literature, and to disrupt metabolic processes due to dehydration in the cell when stress persists.
Weakening of the plant due to morphophysiological changes can be associated with disruption of the
water supply in the plant as a whole, and thus with the disruption of all physiological processes,
including photosynthesis. The following tables show the dynamics of the activity of the enzyme
NADP-ICDH in the root and leaf tissues of corn and biometric indicators of the plant.

Table 1. Effect of NADP-ICDH enzyme activity on root and leaf system tissues due to the
development of corn seedlings under the influence of drought stress.

Variants Parptl(a)ztt he 0 days 4 days 8 days 12 days
Control Leaf 76.7+4.5 84.1+3.9 93.9+4.1 98.7+4.9
Root 79.6 £2.4 91.5+3.1 103.4+3.3 118.3+3.6
Drought 1 Leaf - 102.9+4.1 123.9+42 139.1+5.3
Root 973+34 115,2+3.7 1222+ 4.1
Drought 2 Leaf - 109.1 £2.7 136.7+3.2 146.7+£5.2
root 102.2+3.6 121.2+4.1 127.2+4.5

As can be seen from the table, in the control variant, the activity of the enzyme NADP-ICDH
in both roots and leaves of corn is observed with increasing dynamics. In drought stress variants, the
activity of the enzyme decreases after reaching its maximum value. At the same time, the activity of
the enzyme in the leaf tissues of the plant is higher than in the root system. Thus, compared to the
control variant, the activity of NADP-ICDH enzyme in tissues at the initial stage of corn plant
development at 2-day intervals under drought stress was 29.1 and 3.5%, and at 3-day intervals at 32.8
and 7,1% is observed respectively.

RS Global April 2021 37



International Trends in Science and Technology

Table 2. Effect of drought stress on the growth dynamics of the leaf and root system of corn

(incm)
Variants Part of the plant 4 days 8 days 12 days
Control Root 7.2+03 9.7+04 12.6+05
leaf 4.6+02 6.3+03 8.5+03
Drought 1 Root 5.5+01 7.1+01 8.6+02
leaf 3.2+01 4.8+01 5.7401
Drought 2 Root 4.3+01 6.1+02 7.5+01
leaf 2.1+01 3.1£01 4.5+01

The table shows that the root and leaf systems of the corn plant are similarly 31.7% and 33%
irrigated at 2-day intervals under drought stress compared to the control variant, and 37.6% and
47.5%, respectively, at 3-day interval irrigation. It is clear that drought stress has a more serious effect
on the leaf system than on the roots. This may be due to a delay in the transfer of water to the leaves in
the absence of water and, as a result, disruption of physiological processes, including photosynthesis.

Conclusions. The development of the corn plant grown under artificially created drought
stress and the dynamics of enzyme activity in the root and leaf tissues of the plant were monitored. It
was found that the development of the corn plant is accompanied by an increase in the activity of the
enzyme NADP-ICDH in tissues. As a result of the effects of drought stress, the activity of the enzyme
in the leaves was higher than in the root system. Drought stress has led to an induction of enzyme
activity in the early stages of leaf and root system tissue development, with increasing dynamics
decreasing after 12 days of experience. Also, the activity of the enzyme was higher in the tissues of
corn plants grown under conditions of relatively severe drought, i.e at intervals of 2 days, and at
intervals of 3 days. At the same time, drought stress has led to a weakening of the
morphophysiological characteristics of the corn plant, slowing its development in general, and
destroying it if it is persistent and acute.
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Abstract. The paper deals with 27 species of fungi first recorded with Red List (RL) species of woody
plants (Astragalus caucasicus, Astragalus sosnowskyi, Astragalus microcephalus, Berberis iberica,
Crataegus pontica, Ruscus ponticus) from Georgia.

Keywords: Red List, Georgia, Fungi, Mycobiotic complexes, NBG.

Introduction. Due to different reasons the Red List plants are in danger of extinction. Thus, it
is very important to studytheir satellite mycobiotic complexes, which are essential for the viability of
the plants. At the same time, registration of species composition of mycobiotic fungi of trees and
shrubs has great importance for studying fungi diversity.

Mycobiota of the Red Book trees and shrubs, with few exceptions, has not been the subject of
a special study so far. The novelty includes both fundamental and applied issues.

Materials and methods.

Identification of mature fungi fertility on plant samples (branches, leafs, flowers, roots) was
conducted according to macro and micromorphological features. Collection, storage, preparation of
temporary agents were implemented by using traditional methods. The results of the research work
deal with the pathogenic and non-pathogenic representatives of the fungi of the investigating plants.
Both traditional and contemporary guide books were used for identifying fungi (Saccardo, 1882-1931;
Grove, 1935, 1937; Diedike, 1915); (Sutton, 1980; Ellis, 1971; Ellis, Ellis, 1985; Vasilevskii,
Karakulin, 1937,1950; Sivanesan, 1985; Melnik, 1992; Merezhko, 1991; Nakhutsrishvili, 1986).

Results.

The results of research work are presented below:

Astragalus caucasicus Pall.

1. Camarosporium sp. Conidia light brown, brown, with 3 transveral and 1 incomplete septa,
16.2-20x 8-11.2 um. Tbilisi, Botanic Institute. In Georgia recorded for the first time.

2. Cucurbitaria astragali Karst. [8]. Syn.: Gibberella astragali (P. Karst. & Har.) Kuntze. On
dead branches. Thilisi.

3. Leptosphaeria sp. On dead branches. Didi Digomi, Thilisi.

4. Lewia scorpulariae (Desm.) M.B.Barr et E.G. Simmons. On dead branches. Didi
Digomi, Thilisi.

On Astragalus caucasicus, recorded for the first time.

5. Phomasp. Pycnidia 150-200 pum., Conidia elliptic, oval 4-6x 3pum. On dead branches. Didi
Digomi, Thilisi.

6. Pleospora sp. Peritecia 250-300 mp., Asci 100-125x 15-18 pum., Ascospores wide spindle-
saped, color-smoky, yellowish-brown, with 6-7 transveral and 1 incomplete septa. On dead branches.
Didi Digomi, Thilisi.

In Georgia recorded for the first time.

7. Uromyces punctatus J. Schrét. [10] On leafs. National Botanical Garden, Thilisi.

On A. caucasicus in Georgia recorded for the first time.

Astragalus sosnowskyi Grossh. Syn.: A, tanae Sosn.

1. Coniothyrium fuckelii Sacc., [2] On dried sprouts and thorns. Thilisi, Digomi.

Current name - Paraconiothyrium fuckelii (Sacc.) Verkley & Gruyter, Studies in Mycology
75: 25 (2012) [MB#564787]
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Saprotrophic fungus, widely spread on many woody and herbaceous plants.

On Astragalus recorded for the first time from Georgia.

2. Pleospora herbarum (Pers.) Rabenh. Ex Ces. et De Not [8]. On dead branches. Thilisi,
Digomi.

Polyphagous cosmopolitan fungus.

On Astragalus recorded for the first time in Georgia.

3. Pleospora sp. On dead branches. Thilisi, Digomi.

Astragalus microcephalusWilld. Syn: Astracantha microcephala (Willd.) Podleeh.

1. Fusarium lateritium Nees. [1]. Syn.: Selenosporium lateritium (Nees.) Desm. On dead
Branches. NBG.

Fusarium lateritium occurs on the following plants in Georgia: Ailanthus altissima, Albizzia
julibrissin, Amorpha fruticosa, Astragalus microcephalus, Celtis caucasica, Ficus carica, Forsythia sp.,
Jasminum nudiflorum, Morus alba, Populus simonsii.

2. Phomopsis sp. On dead branchs. NBG.

3. Tubercularia vulgarisTode [6]. On dead branches. NBG.

Tubercularia vulgaris occurs on the following plants: Acer sp., Cerasus mahaleb, Diospyros
lotus, Fraxcinus sp., Juglans regia, Laburnum anagyroides, Morus alba, Parthenocissus quinquefolia,
Pterocarya pterocarpa, Robinia pseudacacia, Rosa sp., Salix sp., Styphnolobium japonicum.

4. Uromyces punctatus Schét [10]. On leafs. NBG. branches. NBG.

The above listed fungi recorded for the first time on A.microcephalus.

Berberis iberica Stev. Et Fisch.

1. Alanthozythia sp., On dead branches. King Tamar Bridge, Thilisi.

2. Didimosphaeria sp. On dead branches. King Tamar Bridge, Thilisi.

On Berberis iberica recorded for the first time.

3. Nectria coryli Fuckel [6]. On dead branches. King Tamar Bridge, Thilisi.

On Berberis iberica recorded for the first time.

9 fungi species observed on Berberis iberica in Georgia,rust fungus —Puccinia graminis Pers. is not
among them, though it has intensive spread on leafs and flowers of this species in the Botanical Garden.

Crataegus pontica C. Koch

1. Cytosporella sp. On dead branches. Tetritskaro, Georgia.

2. Diplodia crataegi Westend. [4]. On dead branches. Institute of Botany, Thilisi.

3. Eutypella sp. On dead branches. Institute of Botany, Thilisi.

4. Gymnosporangium confusum Plowr. [10]. On fruit. Tetritskaro. Georgia.

5. Microdiplodia microsporella (Sacc.) Allesch. [3]. On dead branches. Tetritskaro, Georgia.

6. Sphaeropsis malorum Berk.,[5]. Botriodiplodia malorum (Berk.) Petr. & Syd. (current
name). On dead branches. Tetritskaro, Georgia.

7. Spilocae apomi Fr. Syn.: Fusicladium dendriticum (Wallr.) Fuckel. [11]. On fruit.
Tetritskaro, Georgia.

Spilocae is generally known as causing apple scab. It has never been observed on hawthorn
except Crataegus pontica C. Koch. It was noticed on Crataegus orientalis Pall.

Ruscus ponticusWoronov ex Grossh. Syn.: Ruscus acuelatus L.

1. Coniothyrium sp. On dead branchess. NBG.

In Georgia recorded for the first time on Ruscus ponticus.

2. Leptospaeria rusci Sacc. [6]. Syn.: Phaeosphaeriopsis glaucopunctata (Grev) M.P.S.
Camara, M.E. Palm,A.\W. Ramaley On dead branches. Mtskheta, Georgia.

3. Phomopsis rusci (West) Grove. [9]. On dead branches. Mckheta, Georgia.

In Georgia is recorded for the first time.

Conclusions.

27 species of fungi first recorded on the above listed plants in Georgia. Two species belong to
Basidiomycota and 25 to Ascomycota.

Mycobiota of the Red Book trees and shrubs, with few exceptions, has not been the subject of
a special study so far. At the same time, registration of species composition of mycobiotic fungi of
trees and shrubs has great importance for studying fungi diversity. The novelty includes both
fundamental and applied issues.

40 April 2021 RS Global



International Trends in Science and Technology

REFERENCES

Gerlach, W., Nirenberg, H., 1982. The genus Fusarium-a pictorial atlas. Mitteilungen der Biologischen
Bundesanstalt fiir Land- und Forstwirtschaft. 209:1-406.

Grove W. B.,1986. British stem- and leaf-fungi (Coleomycetes). 1.2. Cambridge Univ. Press.1935, 1937.
Simmons, E.G. Alternaria themes and variations Mycotaxon. 25(1):287-308.

Guide Book of Fungi of Ukraine. Fungi imperfecti. Kiev, 1971.

Merezhko T.A., 1980. Flora Fungorum RSS Ucrainica. Ordo Spaeropsidales, familia Sphaeropsidaceae
(Phaeodidymae). Kiev.

Nakhutsrishvili 1.G. (Red.), 1986. Flora of spore-producing plants of Georgia. Catalogue. Thilisi,
Metsniereba, (in Georgian).

Saccardo P. A. 1882-1931. Sylloge fungorum.

Simmons, E.G. 1986. Alternaria themes and variations Mycotaxon. 25(1):287-308.

Sivanesan A. 1984. The bitunicate Ascomycetes and their anamorphs, J. Gramer.

Traverso J.B. 1906. Flora Italica Cryptogama.l. Fungi, Pyrenomycetidae, 2.1.

Ulianishchev V.1., Babaian D.N., Meliya M.S.1985. Handbook of the rust fungi of transcaucasus. ELM
Publish., Baku (in Russian).

Vasilevsky N.I. and Karakulin B.P. 1937-1950. Parasitic Fungi imperfecti. Leningrad: Publishing House of
the Acad. Sciences of the USSR.

RS Global April 2021 41



Proceedings of the
XXVIII International Scientific and Practical
Conference
International Trends in Science and Technology

(April 30, 2021, Warsaw, Poland)

MULTIDISCIPLINARY SCIENTIFIC EDITION

Indexed by:

<y Academia.edu

S
Google

Passed for printing 25.04.2021. Appearance 30.04.2021.
Typeface Times New Roman.
Circulation 300 copies.
RS Global S. z 0.0., Warsaw, Poland, 2021



	2 А4
	Сборник 30.04.2021_online-2-43
	Сборник 30.04.2021.pdf


