Ne32/2020
ISSN 3375-2389
Vol.1
The journal publishes materials on the most significant issues of our time.
Articles sent for publication can be written in any language, as independent experts in dif-
ferent scientific and linguistic areas are involved.
The international scientific journal “Danish Scientific Journal” is focused on the interna-
tional audience. Authors living in different countries have an opportunity to exchange
knowledge and experience.

The main objective of the journal is the connection between science and society.
Scientists in different areas of activity have an opportunity to publish their materials.
Publishing a scientific article in the journal is your chance to contribute invaluably to the

development of science.

Editor in chief — Lene Larsen, Kagbenhavns Universitet
Secretary — Sofie Atting

e Charlotte Casparsen — Syddansk Erhvervsakademi, Denmark

e Rasmus Jargensen — University of Southern Denmark, Denmark
e Claus Jensen — Kebenhavns Universitet, Denmark

e Benjamin Hove — Uddannelsescenter Holstebro, Denmark

e William Witten — lowa State University, USA

e Samuel Taylor — Florida State University, USA

e Anie Ludwig — Universitit Mannheim, Germany

e Javier Neziraj — Universidade da Corufia, Spain

Andreas Bohler — Harstad University College, Norway

Line Haslum — Sodertorns University College, Sweden

Daehoy Park — Chung Ang University, South Korea

Mohit Gupta — University of Calcutta, India

Vojtech Hanus — Polytechnic College in Jihlava, Czech Republic
e Agnieszka Wyszynska — Szczecin University, Poland

Also in the work of the editorial board are involved independent experts

1000 copies
Danish Scientific Journal (DSJ)
Istedgade 104 1650 Kebenhavn V Denmark
email: publishing@danish-journal.com
site: http://www.danish-journal.com



mailto:publishing@danish-journal.com
http://www.danish-journal.com/

CONTENT
AGRICULTURAL SCIENCES

Mkrtchyan A., Gharakhanyan K.

THE EFFECT OF EQUAL DOSES OF MINERAL AND
ORGANIC FERTILIZERS ON THE GROWTH,
DEVELOPMENT AND YIELD QUALITY OF TOMATO
THROUGHOUT THE VEGETATION EXPERIMENTS........ 3

ARCHITECTURE

Amenzadeh R.
THE ARCHITECT SHEIKH BAHA AD-DIN. CREATIVE

ACTIVITY AND CONTRIBUTION TO THE DEVELOPMNET

OF THE ARCHITECTURE OF GANJA (XVIIC.)...cevveeuvennen. 6

CHEMICAL SCIENCES

Hasanaliev A., GamataevaB.,

Hasanalieva P., Gamataev T.

TRIPLE SYSTEM OF SODIUM SULPHATES, RUBIDIUM
AND CALCIUM ... e 10

MEDICAL SCIENCES

Vasyliuk S., Pavliuk N.

FEATURES OF DIAGNOSTIC OF THE OCCLUSION LEVEL
IN PATIENTS WITH PERIPHERAL ARTERIAL DISEASES
THAT CAUSED THE LOWER LIMB AMPUTATION........ 18

Ovcharenko M., Budonnyi P.

FEATURES OF SUICIDAL ACTIVITY OF PATIENTS WITH
SCHIZOPHRENIA IN THE MILITARY AREA COMPARED
TO THE PEACEFUL PERIOD .....ocovviiiiiiiiiieieiiieen, 30

Velieva T. Stolyarenko P.
COMPLEX TREATMENT OF HEPATIC ECHINOCOCCOSIS PORTRAYAL OF THE DISCOVERY OF ANESTHESIA IN
WITH THE ADDITION OF INTERFERONS. ..............ueee 21  VISUAL ARTS AND LITERATURE .....outviieieieiiiieeeeenne 34
Vakarchuk I., Chirkov R.
PRINCIPLES OF DIAGNOSIS OF EXTRAORGANIC CYSTS
OF RETROPERITONEAL SPACE:
LITERATURE REVIEW .....cooiiiiiiiiiiiiiiiiiiiiiiiieiicecececeeeees 28
PHYSICAL SCIENCES

Krasil’nikov V., Kuplennikov E.
ON THE CREATION OF A SUPPORT FIELD OF THERMAL
NEUTRONS ON THE BASIS OF A PORTABLE SOURCE
OF NEUTRONS.... . 57

TECHNICAL SCIENCES

Dubonosov V., Krichkovskaya L.
MAGNETRON SPUTTERING OF METALS IN THE
PRESENCE OF JET GASES ....cooviiiiiiiiiiriiciiec, 61

Balgabekov T., Aidarbek A., Zholmukhanov T.
OPTIMIZATION OF TRUCK MAINTENANCE USING
INTEGRATED ELECTRONIC REGULATORY AND
TECHNICAL DOCUMENTATION....ceiriiiieeeeeeeeeeen 64



Danish Scientific Journal No32, 2020 3

AGRICULTURAL SCIENCES

THE EFFECT OF EQUAL DOSES OF MINERAL AND ORGANIC FERTILIZERS ON THE
GROWTH, DEVELOPMENT AND YIELD QUALITY OF TOMATO THROUGHOUT THE
VEGETATION EXPERIMENTS

Mkrtchyan A,

Armenian National Agrarian University, Yerevan, Armenia
Gharakhanyan K.

Armenian National Agrarian University, Yerevan, Armenia

Abstract

The article considers the results of the study conducted on the relative efficiency of the equal doses of different
mineral and organic fertilizers throughout the vegetation experiments of tomato. The experiments were carried out
in 2017-2019, in the greenhouse of the Scientific Center of “Soil Science, Agrochemistry and Melioration”, ANAU
branch. The holding capacity of the vegetation pot made 0.6 m?, the soil content was 75 kg and the soil type was
irrigated, meadow brown. The trial was conducted on the tomato variety “Anahit”. Upon the study results it has
been revealed that the mineral and organic fertilizers promote the yield increase. The maximum yield surplus
(against the control variant) has been recorded in case of applying compost with 22 t/ha dose.

The application of mineral and organic fertilizers has promoted the tomato qualitative indicators as well,
except for organic acids. Though the application of the equal doses of different fertilizers results in the increase of
nitrate content in the tomato fruit, they are still within the frame of the permissible density threshold everywhere.

Keywords: organic and mineral fertilizers, tomato, vegetation experiment, growth and development, yield

quantity and quality.

In Armenia, when there was the need for transition
into an alternative agriculture, the direction of organic
agriculture development was chosen, which implies
elimination or significant reduction of the mineral fer-
tilizers’ application. In such an agricultural system the
mineral fertilizers are reduced or substituted by organic
fertilizers, such as manure, compost, bio-humus, etc.
[1,4].

The main objective of the organic agriculture is
the production of ecologically safe food for the
healthcare of humanity. Compost and bio-humus are
highly efficient fertilizers. Their production is possible
throughout the whole year. During composting the or-
ganic matters are subjected to aerobic bio-decomposi-
tion by micro-organisms, pathogenic bacteria are de-
stroyed and the sprouting ability of weed seeds de-
clines. Compost generates nutritional reserves available
for the plants in the root layer, promotes the soil reha-
bilitation, increases the plants resistance towards the
diseases and pests and provides full, tasty and durable
foodstuff.

With all things considered the preparation of the
compost doesn’t require much effort and is not costly.
Compost used in our experiments has been prepared ac-
cording to the technology developed by P.A. Shablin
and E.B. Khaturin with the help of preparation “Baykal
EM-17[6,7]. The mentioned preparation (Baykal EM-
1) consists of efficient microorganisms. Guano (about
20%) and soil (about 10%) have served as a source ma-
terial for the compost preparation and the rest part of
the compost consists of dry leaves, hay and other resi-

dues of plant origin. The 100 g finished compost con-
tains 25%-30% organic matter, 0.4%-0.6 % general ni-
trogen, 8.0-10.0 mg affordable phosphorus and 50-60
mg exchangeable potassium.

The bio-humus has been prepared in the
“ORWACO” Armenian-Norwegian Joint Venture and
the semi-rotten manure has been purchased in the
“Multi Agro” company, the NPK content of which is
introduced in the applied methodology.

The aim of the research was to identify the effect
of equal doses of different mineral and organic fertiliz-
ers on the tomato growth, development, its yield quan-
tity and quality and to compare the obtained results with
the data received in the result of applying the equal
doses of mineral fertilizers in the whole region and to
recommend the best variant for the contribution to the
production.

The vegetation trials were conducted during 2017-
2019, in the greenhouse of the Scientific Center of “Soil
Science, Agrochemistry and Melioration”, ANAU
branch. The experiments were conducted in the vegeta-
tion pots with 0.6 m® holding capacity, where the soil
amount was 75 kg. The pots were filled with the irri-
gated, meadow brown soil transported from the Arma-
vir region.

The laboratory analysis of the soil has shown that
the irrigated meadow brown soils have clay and sandy
(loamy) mechanical composition, they are carbonated
and have weak alkaline reaction (pH makes 7.8 in the
arable layer), the humus content in the upper soil layer
(0-26) fluctuates within 2.0 %-2.2 %, the absorbed cat-
ion amount makes 30.2 mg/eq in 100 g soil (tablel).



4 Danish Scientific Journal No 32,2020
Table 1
Agrochemical indicators of soil
. . Absorption | Content of the nutrients
Sampling, Humus Physical pH in the Carbonate capacity mg/100 g soil
depth, cm % clay water ex- content, mgleq in 100
’ >0,01% tract % g soil N P20s K20
0-26 2.1 51.0 7.8 1.26 30.2 4.1 2.9 36.2

The studies have been conducted on the tomato
variety “Anahit”. The experiments have been con-
ducted in five variants with three repetitions through
the following scheme:

1. Control (without fertilization)

2. Ni120P120K120

3.Manure 25 t/ha + Peo

4.Bio-Humus 8 t/ha

5. Compost 22 t/ha

The organic and mineral fertilizers had been intro-
duced before the germination. Out of the mineral ferti-
lizers ammonium saltpeter (N-34 %), superphosphate
(P20s- 46 %) and potassium salt (K.0-58 %), while out
of the organic fertilizers semi-rotten manure (N-0,5 %,
P,0s5-0,24 %, KO- 0,57 %), bio-humus (N-1,6 %,
P,0s-2,1 %, K,O- 2,7 %) and compost (N-0,65 %,
P,05-0,51 %, K,O- 0,72 %) have been used in the ex-
periments.

The agro-chemical properties of the soil have been
determined through the following methods: the humus
content has been determined through the 1.V. Tyurin’s
method, the content of mobile phosphorus and potas-
sium through the B.I. Machigin’s method, the afforda-
ble nitrogen content-through Tyurin-Konanova’s
method, the mechanical composition of the soil-
through the method of N.A. Kachinskiy, besides, the
sugar content has been determined through the Ber-
trand’s method, vitamin C-through I. Moore’s and or-
ganic acids-through the filtration method [2,5]. In the
mature fruits the nitrate amount has been determined
through the “Soeks” nitrate measuring equipment. For
the irrigation of each tomato plant 90 | water was used
throughout the whole vegetation period.

The vyield results of the vegetation experiment
have been recalculated per one hectare (3600 t/ha). The
mathematical data processing has been implemented
through the method of dispersion analysis (upon the

identification of the experimental error (Ex, %) and the
least significant difference (LSD, 0.95 g)).

During the vegetation phonological observations
and biometric measurements have been conducted.
Pesticides have been applied to struggle against dis-
eases and pests: 0.4 % Bordeaux liquid has been used
against the false powdery mildew and Karate-against
the phylloxera.

Upon the results of the vegetation experiments it
has been disclosed that the equal doses of different min-
eral and organic fertilizers have differently influenced
the tomato growth, development and yield capacity.

Phenological observations and biometric measure-
ments have shown that the impact of the equal doses of
the mentioned fertilizers has been much stronger and
the plants treated with this method demonstrated great
difference against those of the control variants (without
fertilization) in the growing ability of the vegetation
mass and color — the former were more exuberant and
dark in color. In the variants where the plants have been
provided with equal doses of manure, bio-humus and
compost the stalks of the mentioned plants have ex-
ceeded those of the control variant by 10-15 cm and
those of treated with mineral fertilizers-by 5-9 cm.

The application of organic fertilizers has had its
impact both on the tomato fruit quantity and the indices
of yield capacity and yield quality. If in the variants,
where the plants have been treated with equal doses of
manure, bio-humus and compost, a plant averagely de-
velops 6.2, 7.2 and 9.0 tomato fruit respectively, then
in the variant, where the plants have been treated with
the mineral fertilizers the fruit quantity makes 5.6 n,
while in the control variant (without fertilization) it
makes only 4.2 n. The data on thetomato yield capacity
and its qualitative indicators are introduced in tables
2,3.

Table 2
The effect of equal doses of different mineral and organic fertilizers on the tomato yield capacity
Yield capacity, The yield surplus
Experimental variants c/ha The average for 3 years
2017 | 2018 | 2019 c/ha %
1. Control 280 289 272 280 - -
2. N12oP120K120 395 364 378 379 99 35.4
3. Manure 25 t/ha + Pgo 480 487 505 490 210 75.0
4.Bio-humus 8 t/ha 526 513 525 521 241 86.0
5. Compost 22 t/ha 620 610 640 629 349 125.0

The data of the table 2 indicates that in case of ap-
plying equal doses of manure, bio-humus and compost,
as well as mineral fertilizers (N120P120K120) the tomato
yield has fluctuated within the range of 379-629 c/ha
per the average data for 3 years, or it has exceeded the

yield of the control variant by 99-349 c/ha (or 35.4-125
%). The maximum vyield surplus has been recorded in
case of applying 22 t/ha compost.

In case of using equal doses of manure, bio-humus
and compost the tomato yield surplus for 3 years has
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made 111-250 c/ha or 29.3-65.0 % against the tomato
yield of the variant where mineral fertilizers have been
applied.

The final goal of growing agricultural crops is also
the production of proteins, fats, sugars, vitamins and
other valuable substances. During the crop cultivation
the stress is put on the increase of the content of the
abovementioned substances, for which they are factu-
ally grown. Application of mineral and organic fertiliz-
ers not only promotes the increase of the yield capacity,

but also leads to the changes of its chemical composi-
tion due to which it becomes possible to get high-qual-
ity agricultural products.

The contents of dry matters, sugars, vitamin C and
organic acids are among the important indicators for the
tomato qualitative evaluation.

The results of the experiments have disclosed that
the use of mineral fertilizers and equal doses of differ-
ent organic fertilizers has had a favorable effect on a
number of qualitative indicators of tomato on the whole
(table 3).

Table 3

The effect of equal doses of mineral and organic fertilizers on the qualitative indicators of the tomato fruit

(per the average data of 2017-2019)
Experimental variants Dry T/sltters, Suog/;ars, Organic acids, % | Vitamin C, mg % | Nitrates, mg/kg
1. Control 5.22 4.37 0.42 24 80.0
2. N120P120K 120 5.54 452 0.49 27 129.0
3. Manure 25 t/ha + Pgo 5.59 4,58 0.33 29 120.0
4 Bio-humus 8 t/ha 5.74 4.67 0.34 32 129.0
5. Compost 22 t/ha 5.89 4.67 0.32 35 135.0

Note: the permissible threshold limit for tomato nitrates makes 150 mg/kg.

So, the amount of dry matters has increased in
1.06-1.12 times against that of the control variant, the
sugar content- by 1.03-1.0 times and vitamin C-by
1.13-1.46 times. The maximum content of organic ac-
ids has been recorded in the result of applying mineral
fertilizers (0.49 %), which is higher than that of the con-
trol variant in 1.17 times. In the variant, where equal
doses of different organic fertilizers have been used, the
content of organic acids has decreased by 0.12%-0.15%
as compared to that of the variant, where mineral ferti-
lizers (N120P120K120) have been used.

Though the nitrate content has increased both
upon the impact of mineral and equal doses of organic
fertilizers, it is still within the range of permissible den-
sity threshold, hence, the resulted yield with the men-
tioned contents of sugar, organic acids and nitrates, as
well as its qualitative indicators meets the requirements
stated for that crop.

Conclusion

1. The application of mineral fertilizers and the
equal dose of manure, bio-humus and compost has con-
siderably influenced the quantitative and qualitative in-
dicators of the tomato yield. In the variant, where min-
eral fertilizers have been applied, the yield surplus has
made 99 c/ha, and in the variant, where equal doses of
different organic fertilizers have been used, it has made
210.0 — 349.0 c/ha or 75-125.0 %.

2. The equal doses of mineral and different or-
ganic fertilizers have promoted the improvement of
qualitative indicators of the resulted yield, except for
that of organic acids.

3. Though the equal doses of different organic
and mineral fertilizers have promoted the increase in
the amount of nitrates content in the tomato fruits, they
are still within the range of the permissible density
threshold and the produced yield with its qualitative
properties meets the ecological and sanitary standards
stated for the mentioned food product.
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30IYMM IENAX BAXA AJl-JIAH. TBOPUYECKAS JEATEJBHOCTH U BKJIAJI B PA3BBUTHUE
APXUTEKTYPBI I'1HI)KA

Amensaze P.
Loxmop apxumexmypul
baxy, Asepbatioscan

Abstract

In the presented article the author has tried to deal with the following questions: 1. the place and the role of
monumental buildings of the outstanding architect Sheikh Baha ad-Din which mainly have formed the centre of
medieval Ganja (beginning of the XVIIc.), one of big cities of Azerbaijan; 2. architectural — artistic peculiarities
of these buildings and constructions, including Juma-mosque, Chokak-hamam, caravanserai of Shah Abbas I.

The city meydan trapeziform in plan was locked by the cult complex of Juma-mosque in one side, in the
opposite side — by the bazaar. Juma-mosque (1606) is situated in the centre of the big yard built up with the cells
along the perimeter of medresse (non- existent now). It occupies a narrow south-west side of meydan where there
is an access in the form of majestic portal composition, there was also a necropolis there ( non-existent now). Not
far from here there is Chokak-hamam which attracts the attention with large-scale plasticity from far away. Shah
Abbas’ caravanserai (XVII cc.) which is situated slightly at some distance is also included in the town ensemble.

AHHOTALUSA

B npenacraBneHHOH cTaThe aBTOP MOMBITANACH OCBETUTH: 1. MECTO U POJIb MOHYMEHTAIBHBIX CTPOCHHUN BHI-
naromerocs 3oquero leiixa baxa an-/{una, copmupoBaBmmx neHTp cpenneBexkoBoit ['stumpku (Hau. XVII B.); 2.
APXUTCKTYPHO-XYAOKECCTBCHHLIC 0COOEHHOCTH DTHX 3HaHHﬁ, B TOM 4YHUCJIE 3TO Z[)KyMa-Me‘leTL, qOKeK-XaMaM, Ka-
paBan-capaii [1lax A6baca .

TpaHeHI/IeBI/IZ[HHﬁ B IIJIAHE 0611161“01)0[[01(017[ Meﬁ[[aH C O,I[HOP‘I CTOPOHBI ObLI 3aMKHYT KYJbTOBBIM KOMIUICK-
coM J[)yma-mMedeTH, a C MPOTHUBOIIOJIOXKHON CTOPOHHI - 6azapoM. [xyma-meueTs (1606) pacrionoxeHHas B IeH-
Tpe 60IBIIOTOo 1BOpa Obli1a 00CTpOCHA O IEPUMETPY Xy KpaMu Meapece (yrpadensl). OHa 3aHUMaeT y3KyIo 0T
— 3alMajHyl0 CTOpPOHY MelJaHa, KyJa JOCTYIl OpraHU30BaH B BUJI€ BEIMUYECTBEHHON MOPTAIBLHOM KOMIIO3ULIMH,
3/1eCh K€ HaXoAwWJIcs HeKponoub (yTpaueH). Hemomaneky pacnonoxen Yokek - xamMaM, IPUBIICKAIONINN H3/1aIeKa
BHUMaHHe KpymHoMmaciTabHo# miactukoi. Kapasan - capait [llax A66aca | (XVIIB.) Haxomsmmiicss HECKOIBKO
MOOAaJIh TAKXKE BKIIFOYCH B IICHTPAIBHBIN FOPOJICKON aHCaMOJIb.

Keywords: town, meydan, Juma-mosque, hamam, caravanserai
KuroueBsle ciioBa: ropoa, meiiaan, Jlxyma-MeueTsb, XaMaM, KapaBaH - capai

06 o6mmpHo# Teppuropun ['sumku (XVII B.),
yTOIaBIIEH B 3€JICHH Ca/I0B, C Pa3BUTON MH(PACTPYK-
TYpOH, 3aCTPOCHHOM 3/1aHUSAMH M COOPY>KCHUSIMH IITH-
POKOH THIOJOTHYECKON NaJUTPbl MOXKHO CyIUTh, B
YaCTHOCTH I10 HAPPATUBHBIM MCTOYHUKAM, B KOTOPBIX
OYEBH/IBI C BOCTOPTOM OIIMCHIBAIOT ITOT «IIBETHHK
Kasxkaza» ( Opmus Yeneon, @ummmm Apuib, KopHe-
nuyc ne bpyun).

30A4MMH CpeHEBEKOBOTO A3epOaiipkaHa yaess-
JIOCh OTPOMHOE BHUMaHHE Pa3BUTHIO TPaAWUIHMN opra-
HHM30BAaHHOT'O TI'PafOCTPOUTENbCTBA. YCUIICHUE TEH-

JICHLUH [EIOCTHOCTH OPTaHHM3alli TOPOJICKOr0 Mpo-
cTpaHcTBa ['SIHIDKH, CHOCOOCTBOBAIO 0Opa3oBaHUIO
TpaInenrueBUIHOTO B TUIaHe Meiana ¢ nuddepeHnnpo-
BaHHBIM COCTaBOM IPOCTPaHCTB. [IpMHIMMBI aHCaM-
0JIeBOI 3aCTPOMKH, MPUEMBI COYCTAHHUS apXUTCKTYp-
HBIX (HOpM TOTYYAIOT 3/1€Ch JOKAIbHYIO crenndude-
CKYI0  BBIPOXEHHOCTb. Bce 310  0obecmedmiio
YHOOPAAOYCHHOCTE U IEJIOCTHOCTH KOMITIO3UIIMOHHOI'O
Kapkaca ropoja, CriocoOCTBOBAJIO BO3PACTaHUIO 3HA-
YUMOCTH IICHTPAJILHOI TOPOJICKOH TUIONIa 1, KaK BaX-
HOT0 TPaJIo00pa3yroIero Gpaxkropa.
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YMmeHblIeHre aOCOIOTHRIX pa3MepoB OHON W3
KOpPOTKHUX CTOpPOH MelnaHa ['stHiKu co3mano nepenek-
TUBHOE CTYUIEHUE METPUUYECKON CTPYKTYpPbl TOPrOBO-
PEMCCIICHHBIX PAJ0B PABHOLCHHBLIX AYKAaHOB, TAHYB-
IIMXCSI BAOJB €ro JUIMHHOTO (poHTa. B pesyibrare
yCHIJIeHa IPOCTPAHCTBEHHOCTD MeiilaHa, He 3aBepIleH-
Has, HO MPOJOJDKEHHAs! KYJIBbTOBBIM KOMIUIEKCOM.
JIxyma-MeueTh pacriojokeHa B IIEHTpE OOJIBILOTrO
JIBOpa, 0OCTPOCHHOTO TI0 MEPUMETPY XyIKpaMH Me-
pece (yrpadena). OHa 3aHIMAET Y3KYIO FOT0-3aMagHyTo
CTOpPOHY MeiilaHa, KyJa OpraHW30BaH JOCTYI B BHIE
BEJIMYECTBEHHON MOPTAIBHOM KOMIIO3ULIMH, 3[ECh K€
HaXOAMJICSI HEKPOTIOJb (YTpayeH).

LlenTpanbHo-KymnonbHas kommno3unus Jxyma -
MEUeTH TPAKTOBaHA TaKUM O0pa3oM, YTO «PyKaBa»
KBaJPaTHOTO B IJTaHE MOJIENBHOrO 3ana (momtaas 204
kB.M, d Kymona — 14 M) TpaHC(OPMHPOBAHBI B TITy00-
KH€ OpTaJIbI - d¥iBansbl (1uupuna 5.0M - 5.60M, BbIC. 6.0
M) HCHTpHpyromHe ¢acaasl (KpoMe KHOro). [Ipo-
CTpaHCTBEHHasI pa3padOTKa MEUETH MPHOOpeTa Xapak-
TEp «OTKPBITOCTHW» KOMIIO3MIIHOHHOTO pPELICHUS,
CTOJIb PEIKOM B apXHUTEKType KYJIBTOBBIX CTPOCHHH.
Ilopranel - 3iiBaHBl 3HAYUTENBHO YCUIIWIN IJIaCTUYE-
CKYIO pa3paboOTKy BCETO CTPOSHHS, B PE3YNITATE Yero
APXUTEKTYPHO — XYIOXXECTBEHHOE peIIeHHe MpHoo-
peNo  MCKJIIOYHMTENIFHYIO BBIPA3UTENBLHOCTh 00pasa.
IleHTpanbHbIl U €IMHCTBEHHBINA KYIIOJIBHBINM MOJIENb-
HBIH 3J1 ¥ €r0 POJIb BO BCEM KOMITO3UIIMH MTOAYEPKHYTO
BBIP@XKEH pa3MepaMHt U BBICOTOH HaJl OCTaIbHBIMH I10-
MEIIEHUSIMH. XapaKTepHOH 0COOEHHOCTHIO IIaHa Me-
YETH SIBJIAETCS MHOXKECTBO HEOOJBIINX MMOMEICHUH C
MHOTOYHUCIICHHBIMHA TPOEMAaMHU, CBS3BIBAIOIINMH HX
MexmIy coboii (2,c.42). JIns ®KEeHIIMH OBUTA OTBEICHBI
HeOonpmme oxku (1,8x2,7M) B ceBepHOH, 3anaiHON U
BOCTOYHOW HUINAX, YCTPOSHHBIE Ha BHICOTE 4,2M OT
mona (2, ¢.46). Ha ocu T1aBHOTO BXO/a, B FO)KHOU CTEHE
MOJISIFHOTO  3ajla  YCTPOGH CTPEeNbYaToapOYHBIN
MuXpad ¢ CHMMETPUYHBIMU CBETOBBIMH IPOEMaMU U
JIOBOJIGHO OONBIIMM OKHOM MOBepxy. CTamakTuToBas
KOMIIO3UIIUA MI/IXpa6a OKaHTOBAaHa U3ANIHBIM XI'YTOM,
npu4éM TpaHu CTaJaKTUTOB OOJMIOBaHBI HEOOJb-
HIMMH 3epKajblamMu 0oJiee TI03AHEr0 NPOUCXOXKACHHS,

YTO MOATBEPIKIACTCA SIUTPAPHUKOIT BKOMIIOHOBAaHHOTO
cioja HEOOJBIIOTO IAaHHO, KOTOpas YKa3bIBaeT Ha
naty- 1271ron xumxpser (1845 - 1846), T.e. Ha BpeMs
MMPOU3BECACHHBIX PEMOHTHO — BOCCTAHOBUTCIILHBIX pa-
60t (1, ¢.607). ITo-BHIUMOMY K 3TOMY K€ IIEPHOAY OT-
HOCSITCS pesibe(HbIe PO3ETKH B 36HUTE KYII0JIa, a TAK)Ke
HaJl CBOJIOM IOXKHOW HHIIM, C OOJHMIIOBKOH HeOOJb-
IIMMH 3€pKajbllaMH T0I00HO CTaJlaKTHTaM Muxpada
(1, ¢.607). 3mech x HaXOAUTCS 3aMeYaTEIbHON PE3HOM
paboter MuHOAp ( Kadenpa) u3 ayoda.

WHTEepBEp MPOCTOPHOTO CBETIOTO MOJIEIHHOTO
3aj1a IOpa)kaeT JAaKOHWIHOCTHIO KOTOpast yKa3hIBaeT Ha
nmaty- 1271ron xumxkper (1845 - 1846), T.e. Ha BpeMs
MPOU3BCACHHBIX PEMOHTHO — BOCCTAHOBUTCIIBHBIX pa-
60t (1, ¢.607). ITo-BuIUMOMY K 3TOMY K€ IIEPHOAY OT-
HOCSITCS pesibe(HbIe PO3ETKH B 36HUTE KYII0JIa, a TAKKE
HaJl CBOJOM FOKHOM HHIIHU, C OOJMIIOBKOH HEOOJb-
IMMH 3epKajbllaMH T0I00HO CTallakTHTaM Muxpada
(1, c.607). 3nech e HaXOIUTCS 3aMeyaTeNbHON pe3-
Ho¥ paboTer MuHOAp ( Kadenpa) u3 qyoda.

B xommtekc [Ixyma-MeqeTH TpaJuimOHHO BKITIO-
YeHa BXOJIHAS TPYIINA, MOJBEPIIIASACS ONPEACIEHHBIM
m3MeHeHHsAM. Ha Oosiee mo3qHEE MPOUCXOXKICHHE
BXOJHOH TPYTITHl YKa3bIBACT BBIIOKECHHASI HA BOCTOY-
HOM MuHapete gata — 1271 r. x.(1854/1855), xotopas
cuuTaercs roaom ee pemonTa (1, ¢.672). Bcé ato moa-
TBEPXKJACTCSl OOCIIEOBAaHUEM U PEMOHTOM MEYETH,
pou3BeAEHHBIM B 1929 roay, U, YTO COMPOBOKIAACTCS
MOJPOOHEIM OTYETOM O MpOCTIaHHOW pabore. B ot-
4yere coo0IIaeTcs, 4YTo «MOAOOHBIH PEMOHT HE MOXKET
OBITH TPOM3BEEH B BOPOTAX MEUETH, I/Ie UMEETCS [IeH-
Hasi B ApXUTEKTypHOM OTHOIICHUU CTAIAKTUTOBAsS
numay (1,c.671)

Iopran ¢maHKHpOBaH KPYTIOCTBOIBHBIMH, YTO-
HSIOIIMMUCS KBEpXY MUHApETaMH CTPOHHBIX MPOIIOp-
Ui, ¢ 3aBEepIICHNEM B BHJIE CKBO3HBIX- Ha CTOJIOMKAX
«(hoHAPUKOB» HA KUPITUIHOM OOJIBIIOrO BEIHOCA Kap-
Hu3e, B hopMmax, MoJ00HBIX BeepOOOPa3HbIM CTaIaKTH-
Tam (2, c.47). BHyTpr MHHapETOB yCTPOCHBI BUHTOBEIE
JICCTHUIBI, XOTS B OAHOM M3 HUX CTYIICHU HAYUHAIOTCA
OT YPOBHS 3€MIJIH, B JPYTOM K€ BXOJ, YCTPOEH C KPBILIU
MPUMBIKaBIIEro crpoeHus (2,¢.47; 1, ¢.671).
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IlepBoHauanbHbIl  APXUTEKTYPHO-XYAOKECTBEH-
HBII 00pa3 MeYeTH MoJABeprcs 3HAUUTEIILHBIM H3MEHe-
HUAM, B TOM YHUCJIC YyTPATC OKOHHBIX KaMCHHBLIX HIC-
0eKke C HCKIIOYHMTENIbHO HM3BICKAHHOM IMOJIMXPOMHOM
pa3paboTKOii, a TaKkke OUPIO30BOI OOIUIIOBKH KYII0JIa,
OblIa yTpayeHa CTaJIaKTHUTOBASI KOMITO3ULUS OT/IEIIBHO
CTOAIET0 MOpTaja, yTpaueH MeJApece, OTIENIbHbIE
XYyIKPBl KOTOPOTro cyiectoBoBaiy emie B 50 - rr. XX
Beka (1, c.672).

KpynHblif 00beM xaMama ¢ BEpTHKATBHBIM aKLCH-
TOM, C KOMIIAKTHOM TpYIION MOMELIEHUH, NePEeKphI-
TBIX MQJIBIMU U OOJBIINMHU KYIIOJaMHU MIPall BUIHYIO
POJIb B IOBCEIHEBHOM JKHU3HU ropozia. Y OpsI04eHHO-
CTH BceH KOMITO3MIHUKU OTBCYACT PUTMHUKA W JIOTHUKaA
IUIAHUPOBKU XaMaMa CO CJIOXKHOW CHCTEMOH OTOILIe-
Hus, 060rpeBaBmerocsl JABYyMs KOTJIaMH, OTKYJa Iap
pacrekaiics 4epes MayTHHY KepaMHYecKUX TpyO B IOJ-
MOJIbE U B CTEHAX MOEYHOTO 3ala.

HHTeHCHBHOCTh KapaBaHHOM TOProBIIM, pacllu-
peHre HHPOPMAINOHHBIX, KOMMEPYECKUX U KYJIbTYyp-
HBIX TIPOCTPAHCTB OBUIO OCOOEHHO AaKTyalbHBIM B
cpennue Beka. OMHUM U3 BBLAAIOIINXCS JOCTIDKCHUH
3II0XU SBJSUIOCH TECHEHIIIEE B3aUMOAECTBHUE Xy0XKeE-

CTBEHHBIX KyIbTyp BocToka u 3anaza, BKIIOUCHUE U3-
npesie AzepOaiixana B MUPOBYIO cucTeMy Bemukoro
enkoBoro mytu. KapaBanuasi Toprosis Ouarornpu-
STHO CKa3bIBAJIaCh HAa 9KOHOMHMKeE rocyaapctsa. [IpaBu-
TEJIM U KpyIHbIe Geosiaiibl B COOCTBEHHBIX MHTEpecax
BCSIYECKH CIIOCOOCTBOBAJIM 3TOMY — JIOPOTH PEMOHTH-
POBAJINCh, COCTABIISUTUCH KapThl CTPaH, Ha KOTOPBIX OT-
MEUeHbI Ba)KHEHIINE ITyHKTHI TOPIOBBIX Marucrpaiei
¢ UX OOIIEPUHATHIMY Ha3BaHUAMH. KyTiedeckue kapa-
BaHBI COIIPOBOXKalIa BOOPYKEHHAS OXpaHa, Ha CIIyJai
MaTepHATFHBIX MOTEPh CYIIECTBOBAIHM CBOCOOpA3HBIC
CTpaxoBbIe TOIHCH (4, c.48).

Bonbmioit Toproeeiii TOpoa UMEN OECATKU Kapa-
BaH-capaeB, U3 HUX COXPaHUIIUCH JIMIIb HeMHorHe. Ha
npaBoM Oepery ['siHIpKa — yast B CTApOM FOPOJIUILE CO-
XpaHuics kapaBaH-capail «Illax A6baca» (XVII Bek),
BKJIIOUEHHBII B IEHTPAIbHBII aHcaMOib. MoOHYMeH-
tanpHOe cTpoenus ( apx. llleiix baxa- an-/lux) mocrpo-
€HO Ha HeOOJBIIOM PacCTOSHUU OT KYJIBTOBOTO KOM-
miekca Jlxyma-meuetd B neHtpe ['sHmxu. [Ipsmo
HalpoOTHB HETro, Ha OCH HaXOJWJCs KOBPOBBIH Oa3zap
(xapaBaH-capaii?) CHMMETPHYHONH KOMITO3UIIMUA C
GonpImuM 1BOpOM, 3amedaTieHHoe Ha goTto XIX Beka,
Il UAET O)KUBJICHHAS] TOPTOBILS.

Kapaean-capaii « Illlax Abbaca»

UYéTko pa3paboTaHHbINH B CBOMX OCHOBHBIX IIJIAHHU-
POBOYHBIX NPHUHIHUMAX, CKOMIOHOBAaHHBIH €IUHBIM
00BEMOM KapaBaH-capail TBOPOBOI KOMIIOZUITH UMEIT
npuMepHo 114 momemnieHuid. BOTBIMIMHCTBO U3 HUX CO-
CTaBWJIM CEKIIMOHHO PELIEHHBIC XYIXKPBbI, 00palleHHbIE
K OpraHu3yIoUIeMy BCIO KOMIIO3HMILHMIO IIPOJOJITOBa-
TOMY, NPSAMOYTOJBHOMY B IUIaHE JBOpY. 3MA€Ch XKe
MPeyCMOTPEHBI ObIIIM 3aTOHBI ISl TATJIOBBIX YKHBOT-
HBIX. Bo 1BOp cTpoenus (061. mt. 450 KB. M), HAIOMH-
HAIOUIETO MOIIHBIA HENPHUCTYNHBIA MOHOJUT, Kapa-
BaHbl NPOXOJWIN Ye€pe3 IIMPOKHE BOPOTA Pa3BUTOU
BXOJHOW TPYNIIbI, pa3paOOTaHHOH B BHJIE MOPTATBHON
KOMITO3UIIMM CO CBOEOOPA3HO HHTEPHPETHPOBAHHOMN
TpPamuIMOHHON «Oamaxana» (HaaBpaTHBIE ITOMEIIe-
HUSA).

@DaxTypHBIC U IUIACTUYECKHE KadecTBa KUpPIHYA
ONPEJEININ YCTOWIMBBIE MOTHBBI TEKTOHHYECKOTO
pa3BUTHA IUJIOCKOCTEH M IOBEPXHOCTEH, pOKIaIu
YBIICUEHHE CIIOKHBIMU HabopamH penbe(HOro KHp-
MHYHOT0 Y30pa, CIOCOOCTBOBANIHN BBISIBJICHHUIO Xy I0Ke-
CTBEHHBIX BO3MOXHOCTEH CTPYKTYypbl MaTepuaia.
Bupryo3Has kupruuHas Kjajgka B BHZE, B YACTHOCTH

«BIEPEBSI3KY IIBOB», «B €JIKY» YCHWJIMBAIU €€ Mpou-
HOCTHBIE OCOOCHHOCTH, a TaKXX€ BBITOJHO IMOTYEPKH-
BaJIM KOJIOPUCTUUECKUE KaueCTBa KUPIUYHBIX BbIKJIa-
JIOK KaK B KCTEphepe TaK U B UHTEphEpe KapaBaH — ca-
pas. OOOXOKCHHBII KUPIHY COCTaBMJ TIJIABHBIA U
OCHOBHOM 3JIEMEHT JIEKOPaTHBHOTO YOPaHCTBA CTpOe-
HUH, TPEBPATUBIINCH B (HAaKTOP CHIBHOTO 3CTCTHUYC-
CKOTO BO3JeHCTBUS.

TexToHMUYecKass KUpHUYHAS KJIagKa MPOU3BOIM-
JIach Ha IIMPOKHUX MOCTEJUCTHIX IIBaX, B COCTAaB pac-
TBOpa KpOME TaXW BXOIWIN TpaBwii, raimpka. Co0-
CTBEHHO T'&)KEBBIN PacTBOp B KAYECTBE PACKIMHUBAIO-
LIETO 3al0JHUTENS B KyNOJaX OTHOCUTCS K pa3psay
anTHCeHcMmdeckux Mep (5, ¢.60). bompmme 3amace
MIPUPOAHOTO CBHIPbSl MPENONPEEIUIN €€ UCIIOIb30Ba-
HUE TIPH MITYyKaTypKe BHYTPEHHUX TUIOCKOCTEH W TO-
BEPXHOCTEl B KauyecTBE KOHCTPYKIHM, (aKTHUECKU
MIOJIYKOHCTPYKLMH - JUTBIX U JIEMHBIX TOHKOCTEHHBIX
KYIIOJIOB U CBOZIOB.

KpynHomacimitabHoe cTpoeHHe BpeMsl OT Bpe-
MEHH PEeMOHTHPOBAIN U nepeaeibBanu. OgHaKko, 0co-
OBl pa3mMax MpUOOpeNTH KOMIUICKCHBIC PEKOHCTPYK-
TUBHBIC paboThl Havateie B 2012 ronay. B xone pabdor
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BO JIBOpe KapaBaH-capas ObUIa oOHapykeHa Oy3xaHa
(JlegHUK), MMEOMmas IO BHYTPEHHEMY KOHTYpPY pas-
Mepsl 3,920 x 3,920 M, Kya Bea olHOMapIIeBas JIeCT-
Huna. beuta oOHapyeHa Takke razaHxaHa (KOTejb-
Hasl), YCTPOEHHAasi B CaMOM KpaiHeM YTy TOpIeBOM
crensl. [Ipeanonaraercst, 4T0 IMEHHO IIO3TOMY BO3MO-
JKeH ObUI 000TpeB OmpeneNIEHHON YacTH KapaBaH-ca-
pas. K kapaBan - caparo [llax A6Oaca mpuMBIKaeT He-
0ONBIION (PPOHTANBEHOW KOMITO3UIIMH TTOCTPOCHHBIN
€INHOBPEMEHHO KapaBaH-capai VYrypiy-6eka
(XVI1IB.), B KOTOPOM B HACTOSII[EC BpEMs MPOH3BO-
JSITCSI PEMOHTHO-PEKOHCTPYKTHBHBIE paboThl. ['ry6o-
KHAH CBOIYATHIN TOHHEIEOOpa3HBIN MPOXO, BEAYIIHI
BO JIBOpP 3aHMMAeT aCUMMETPHUYHOE MOJI0KEHHE Ha (a-
cajie CTpoeHusi ¢ OoraTo pa3pabOTaHHOHN IJIACTHKOM,
BBIJIO)KEHHOM (DUTYypHOM KUPITHYHOM KJ1aIKOM.

Buoi6oown

CpennesexoBasi 'siHka 3acTpaMBaiiach 3JlaHU-
SIMH ¥ COOPY>KEHHSIMH IIIUPOKOI THIIOJIOTUYECKOH Ma-
JIUTPBI, KaK CAMOCTOSITETIBHBIMHU TaK U B KOMIJIEKCHON
3aCTpOMKe, BOCXHMIIABIINMH COBPEMEHHHKOB 00pa3-
[IaMH BBICOKOTO CoBepIeHcTBa. CpeoTOYEeHHE OTPOM-
HBIX CPEACTB B IIPEAENax LEHTPATU30BAHHOTO I'OCy-

JTapCTBA YCHIIMBAJIO CTPeMJICHHE NpaBUTENIEH K Mera-
JIOMaHWH, OTKPBIBABIIEH IMPOCTOp I MacCIITaOHBIX
3aMBICJIOB M MX TPAKTHYECKOTO BOIUIONICHHS. Y pOaHu-
3al[lOHHAas TOJMTHKA MpaBuTeied AsepOaiimkaHa
BITOJIHE yOeAUTENIbHA HA TPUMEpPE TJIaBHOTO MeiiiaHa B
['stHKE, KOTOPBIH, B YaCTHOCTH OBUT 3aCTPOCH MOHY-
MEHTAJIbHBIMH CTPOCHUSMH BBIIAIOMIETOCS 3019€Tr0
cpemHeBekoBoro AsepOaiimpkana Illeiixa Baxa an-
JuHa.
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Abstract

Using a complex of methods of physicochemical analysis, in particular, visual polythermal (VPA), differen-
tial thermal (DTA), X-ray phase (XRD), a triple system of sodium, rubidium, and calcium sulfates was studied.
The nature and coordinates of invariant points (NVT) are revealed, its phase diagram is constructed, the liquidus
surface is represented by the crystallization fields of the starting components and binary compounds. Binary solid
solutions formed on the binary side of Na2S0O4-CaSO4 decompose under the action of the third component inside
the ternary system.

According to the results of an experimental study of a ternary system of sodium, rubidium, and calcium
sulfates, four invariant points, three peritectic, and one eutectic melting nature were revealed. The crystallization
fields of the initial components and binary compounds are outlined. The largest volume of crystallization fields
belongs to the initial components.

AHHOTANNSA

C TIPUMEHEHNEM KOMINJIEKCA METOJ0B q)HSI/IKO-XI/IMI/ILIeCKOFO aHaJIM3a, B YaCTHOCTH BU3YaJIbHO-TIOJIUTEPMU-
geckoro (BITA), nuddepennmansao-tepmudeckoro (TA), pearrenodaszoBoro (PDA) nzyuena TpoiiHas cucremMa
u3 cynb(haToB HATPUS, PyOUIMs U KalblMsl. BhIsSBIEHBI XapakTep U KOOpAMHATH HOHBapuaHTHBIX Touek (HBT),
mocTpoeHa ee pa3oBas Auarpamma, HOBEPXHOCTh JIUKBUAyCA MPEACTABICHA MOJIMH KPUCTAIUTU3AIHH UCXOIHBIX
KOMIIOHCHTOB M OMHApPHBIX COCAMHCHHUH. /[BOWHBIC TBEpBIC PacTBOPHI, 0OPa30BaHHbIC HA OWHAPHOW CTOPOHE
Na2S04-CaS04, nox fAeicTBUEM TPETHEr0 KOMIIOHEHTA BHYTPH TPOWHOM CUCTEMBI PacIiaIatoTcsl.

[To pe3ynbpTaTam KCIIEPUMEHTATBHOTO UCCIIEIOBAHHUS TPOWHOM CUCTEMBI U3 CyIb(ATOB HATPUs, pYOUIMs U
KaJIbIUA BBIABJICHBI YETHIPC HOHBAPHUAHTHBIX TOUYCK, TPU NEPUTCKTUYCCKOTO0 U O/JHA SBTCKTUYCCKOI'O XapaKTepa
IJ1aBJICHUA. Oqepqum MOJIA KPpUCTAIIIIU3alU UCXOJHBIX KOMIIOHCHTOB, 6I/IHapHI>IX COG}II/IHGHI/Iﬁ. HauGonpmmuit
00BbeM IOJIEH KpUCTAJJIN3allUX IPUHAJIICIKUT UCXOAHBIM KOMIIOHCHTAM.

Keywords: compound, eutectic, isotherm, polytherm, sulfates, solid solutions, phase equilibrium, peritectic,
distectics, diagram, congruently melting compound, incongruently melting compound

KiroueBble ci10Ba: COeIMHEHHE, YBTEKTHKA, H30TEPMa, ITOJINTEpMa, CyIIb(aTHl, TBEPIBIC PaCTBOPHI, (ha30BOE
PaBHOBECHEC, IEPUTCKTUKA, TUCTCKTHUKA, JUArpaMMa, KOHI'PYSHTHO IUIABAIICCCA COCAMHCHUC, WHKOHI'PYOHTHO
I1aBdaIeeCcsa COCANHCHUEC.

TEOPETUUYECKHUI AHAJIU3

Cynbdatsl SBISIOTCS NOCTYITHBIMH, NEIIEBBIMHU,
NPUPOTHBIMH MHHEpallaMH, 00J1aJaloIuMHU BBICOKOH
BSI3KOCTBIO, IFIOTHOCTBIO M TEMITEPATypOi TUIaBIICHHS,
YTO ITIEPCHEKTUBHO ISl pa3pabOTKH HOBBIX BBICOKO-
TEMIEpaTypPHBIX CMa30K W (IIFOCOB UL TPYO Tirybo-
koro Gypenus [1-3].

Co3znaHne HOBBIX BBICOKOTEMIIEPATYypHBIX MaTe-
pHAJIOB U COBEPIIECHCTBOBAHUE TEXHOJIOTUH UX MPOU3-
BOJICTBA TpeOyeT KOMIUIEKCHOTO Pa3BUTHS (QyHIAMEH-
TAJIBHBIX ¥ IPUKIIAHBIX HAYYHBIX UCCIIEIOBAHHH.

PacnnaBnenHble coaeBble KOMIO3UIUN HA OCHOBE
Cynb(}aTOB IIENTOYHBIX U IIETOYHO3EMENbHBIX METaN-
JIOB IIHUPOKO HCTIOJIB3YIOTCSI BO MHOTHX OOJIACTSIX MPO-
MBIIIJICHHOCTH. [IpUMEHSIOT UX B Ka4EeCTBE MCXOJHBIX
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KOMIIOHEHTOB B BBICOKOTEMIIEPATypHOM HEOpTaHHWde-
cKkoM cuHTe3e. OHM OTJIMYAIOTCS OT APYTUX PAcIIaBoOB
BBICOKOM TEpMHYECKOM CTOHMKOCTBIO M OTCYTCTBHEM
JIBIMJICHHUS B UCCIIEAYEMOM TEMIIEPaTypHOM UHTEpBae
10 12000C, xotopbie 00yCIaBIUBAIOT HATPEBOM Me-
TaJuia noj Npokarky [4-7].

Cynbdatsl B COYeTaHNU C IPYTUMHU cosiMH (oc-
(aramu, 6opaTamu U T.1.) 00pa3yIoT CIUIaBHI, OTBEYa-
IOIIME CaMbIM BBICOKHM TPEeOOBaHMSAM K CMa3bIBaIO-
mmM BemecTBaM. CoieBble KOMITO3MIUH SIBIISTIOTCS
[IEHHBIM MAaTepHajioM B BBICOKOTEMIIEPATYpHOH TeX-
HUKE U B XUMHUYECKOH TexHoJoTnu [8].

OKCIIEPUMEHTAJIBHAS YACTb

HccnenoBanue npoBonuin Ha ycraHoBke JITA B
CTaHJApTHOM HCIHOJHEHUH [9] B IJIATHHOBBIX MHKPO
turasax Ne 108-2 [10]. M3mepurensiMu Temreparypsl
cyxumi Pt-Pt/Rh tepmomnaper. [lnst 3anmcu KpuBBIX
HarpeBaHusl U OXJIAXKJCHUS IPUMEHSUTH YCTaHOBKY Ha
6aze aBromarnueckoro norenmuomerpa KCII-4 ¢ uz-
MepuTeneM HanpspkeHus O-116/1.

I'pamynpoBKy yCTaHOBKHM OCYIIECTBIISUIM IO TEM-
nepaTypam (ha3oBbIX NIEPEX010B HHANBUAYAIBHBIX CO-
JIel ¥ UX 3BTEKTHYECKHX cMmecei [11, 12].

Jnst yTOUHEHUs] TeMIepaTypsl IJIABICHUS U CO-
ctaBa HoHBapuaHTHEIX Touek (HBT) mpumensim me-
TOJ z[nq)(bepgnunanbnoro TePMHUYECKOTO aHaIM3a Ha

A

1400 -+

1000 _|

946

YCTaHOBKE CHHXPOHHOTO TEPMUYECKOTO aHAJIH3aTopa
moaudukanun STA 409 PC dupmber «NEIZSCH» co
CKOPOCTBIO HarpeBaHus U oxJjaxaeHus S0C B MUHYTY
B arMoc(epe renus B ITIATHHOBBIX MUKPO TUTJISIX.

Jlist moCTpOeHHsT MOBEPXHOCTH JIMKBUYCa WC-
MOJIb30BANIM  BU3YaJIbHO-TIOJIUTEPMUYCCKAN  aHAITU3
[13]. Pertrenoda3oBblil aHAIH3 HCXOTHBIX COJICH U 00-
pas3yIomuXcsl COSAMHEHNH MPOBOAWIN Ha Mu]paKTo-
metpe IPOH 2.0 (CuKoa-0,154 aMm, Ni — ¢unstp [14].
Cocrassl gt POA omxuramu npu temneparype 1500C
B TeueHue 600 u ¢ mocnenyromein 3akankoi. neHTu-
¢ummpoBany ¢a3oBbie COCTaBHI Mo Tadmuie [ emnepa
[15].

Vcnionp3oBany MpeaBapuTeNIbHO 00e3BOKEHHBIE
peaKkTUBBl KBaIM(UKAIMU «X.4.» U «4.1.a.». Bce co-
CTaBBI BBIPAXEHbI B MOJI.%, TeMIlepaTypsl B Ipagycax
oC.

NumuddepeHTHBIM BEUIECTBOM CITY>KHJI CBEXe-
npoxaneHHbi A1203 mapku «4.71.a.». Macca HaBecoK
cocrasisa 0,1-0,3 .

PE3VJIbTATHI U UX OBCYXXIEHUE

Cucrema Na2S04-CaS04 [16,17] obpazyer orpa-
HUYEHHBIE TBEpPABIE PACTBOPHI ¢ MaKCUMyMoM 9460C
npu 47,5% CaSO4. Ilpu nanpHelmeM moOaBIeHUN
KpHUBasi TUKBUAYyCa MOHMKAETCS 110 BTeKTHKH 9080C
pu 47,5% CaSO04 (puc.1).
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0—0 908
Na2S04+ 1B, p. Na2504+CaS04
| |
Na2S04 25 50 75 CaS0s

Pucynox 1. JJuacpamma cocmosnus dsouinou cucmemvl Na2S04-CaSO4
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Cucrema Rb2S04-CaSO4 usyuena Brepsbie aBropom [18]. Hamu cucrema usydena noBTopHo. B oTinuune
OT HpebIAYIIUX aBTOPOB, HAMH B CHCTEME BBISIBIIEHO KOHTPYIHTHO IUIaBsuieecs coeanHenne Rb2S04+2CaS04.
DT0 COeTUHEHHUE C CYIb(PATOM KabIlHsl 00pa3yeT OrpaHHMYCHHBIC TBEPIbIC PACTBOPBI. MKy HUMH MEPEXOaHAS
touka P ipu 11160C, a He 3BTekTuka. Kpome Toro, mpu remnepatype 9680C umeercs mpesparierue o/f Rb2S04.
DBTEeKTHYECKas Touka cucTeMbl orBeuaet 8600C u 37% CaSO4 (puc.2).
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1000
968

900 ~

YX+Rb2S04

844 |—o0—o0—o-

800 -

S1+CaS04

S2+S1
Rb2S04+S2

700 I
Rb2S04 75 50 25 CaS04
S2 St

Pucynox 2. JJuacpamma cocmosnus 08oinoti cucmemsl Rb2S04-CaSO4

Aemopewt [19] cuumarom, umo 6 cucmeme Na2SO4 - Rb2504 obpasyromcs meeposie pacmeopsi. OOHaKo no
nawum oannvim J{TA u P@A (puc.3,4) doxazano, umo 6 cucmeme obpazyemcsi coeOUHeHUe UHKOHSPYIHMHO Xa-
paxmepa naaenerust cocmasa 1:1 (Rb2S0O4*Na2S04) ¢ nepumexmuxou P - 7900C u sémexmuxoit E-7220C npu
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17,5% Rb2SO4.
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S

Pucynox 3. Juaepamma cocmosmnus 0eotnoi cucmemol Na2504 - Rb2504
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Pucynox 4. HImpuxpenmeenozpamma osoinoi cucmemst Na2504 - Rb2S04. a) Na2S0O4, 6) 90Na2S04
*/0Rb2S04, 6) 82,5Na2S04 - 17,5Rh2S04 2) 80Na2S04 - 20Rh2S04 0) 65Na2S04 - 45Rb2S04 ¢) 40Na2S04 -
60Rb2S04 2c) Rb2S04
Tpounas cucmema Na, Rb, Ca//SO4

Jnst mocTpoeHnst MOBEPXHOCTH JIMKBHYCa CUCTEMBI M3y4eHbI 13 BHYTPEHHHUX pa3pe3oB, HA OCHOBaHUH KO-
TOPBIX OYEepUEHBI OIS KPUCTAIUTM3AINHI HCXOIHBIX KOMIIOHEHTOB ¥ OMHAPHBIX COeMHEHNH. MOHOBapHaHTHbIE
JIMHUM KOTOPBIX CMBIKAIOTCS B TPEX MEPUTEKTHUYECKUX M OHOW IBTEKTHUECKOW Toukax. [locTpoeHsl H30TepMbl
KpUCTaJUTH3aIun (puc.5).
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Rb:SO: | I 1] P: IV V. VI VI &Vl IX Na:SO:
1060 790 722 884
Pucynox 5. luacpamma cocmosnust mpouinoi cucmemsl Na2S04 - Rb25S04-CaSO4
B tabnuie npuBeseHbl COCTAaBBI U TEMIIEPATYPbl HOHBapUAHTHBIX Touek cuctembl Na,Rb,Ca//SO4. Hamu
MpHBe/IeHa POEKIMsI OBEPXHOCTH JIMKBUAYCa Ha JIBOWHYI0 cTopoHy Na2S04 - Rb2S0O4, xoTopast mo3BoIHIO
YTOYHUTB COCTABBI U TEMIICPATYPhI IIEPECEUCHUS KPUBBIX MOHOBAPHAHTHOTO PABHOBECHSI, BBIIBUTH TEMIIEPATYPbI
HOHBAPHUAHTHBIX TOYCK U OTIOPHBIC TOYKH H30TEPM (PHC.0).

Tabnmma

XapakTepucTHKH HOHBAPHAHTHBIX TOYeK TPOiiHOii cuctembl Na, Rb, Ca//SO4

Xapakrep rouxn  ObozHavyeHns T°C Cocrag, Mmon.% Trepnwie dazm
Na,SO., Rb,;SO,, CaSO,
IlepurexTka P, 738 50 15 35 S,.8;, Na,Ca(S0,),
ITepurexTrka P, 724375 43 195 Rb:SO,, S..S:
[lepurexTHEKA P, 690 46 29 25 S1,S.,S,
OBTEKTHKA E 670 55 27 18 S, Ss,
Nayca(SO,),

ric: SI'B RbISO.-;'ZCaS(L. Sz‘a szSO.;'CaSO.s, S3‘szso.a'Nast4
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Pucynox 6.
Ipoexyus norumepmvl Kpucmarnusayuu mpounoi cucmemsl Na, Rb, Ca//SO4 na cmopony Na2SO4 - Rb2S04

Kak mokazanm Hamm wucciaenoBanust [5,19,20]
TBepable pacTBopbl B cucteme Na2S04-CaSO4 mon
nerictBueM kKommoHeHTa Rb2SO4. [Ins mokasaresb-
CTBA 3TOTO MOJIOKCHHS HAMH OBLIH PACCUMTAHBI BEJIH-
YUHBI CHJIOBBIX Tojei mo (opmyne [ompammmumara.
BrrurcieHne CHIOBBIX TOJIEH PaCCYUTHIBAIH B O0IIEM
BUE 10 hopmyIe:

EsBt - NEML1 + (1-m)EM2

rae, m — J0JIsI OJHOIO M3 KOMIIOHEHTOB, M- Ka-
THOH

VYcnosHo mpunuMas B Qopmyne [onpamvuara
3apsij MOHA PABHOM CIMHHUIIC, PACCUATAIN BEIUUHHY
CHJIOBBIX ITOJICH KATHOHOB.

ENa=1.04; ERb=0,446; ECa=0,447,

TOor;a
I3kB=(20%ECa+80%ENa)=1/100=0,2-0,447+0.8-1,04
=0,928

Hcxonst u3 3T0T0, OBUTH PacCYUTAaHBl OTHOIICHUS
SKBHBAJICHTHOT'O CHJIOBOTO ITOJIS1 BEIOPAHHOTO COCTaBa
K BEJIMYMHAM CHJIOBBIX TOJEW TPETHEr0 KOMIIOHEHTA.
‘W=E»>kB/ERb=0.923/0.448=2.05 IUTS CHUCTEMBI
Rb,Na,Ca//SO4

Kaxk nokazanm paccuyuTaHHbIE U SKCTIEPUMEHTAb-
HBIE€ JaHHBIE, €CJIM OTHOILIEHHS CHIIOBBIX IIOJIEH K 3a-
psiny noHa OoJbIIe IBYX, TO BHYTPH CHCTEMBI TBEPBIC
PacTBOPHI PacaaaoTcsi ¢ 00pa30BaHUEM COCAMHCHHIA.

Ecnu 3HaueHume MeHblIE JBYX- TBEpAbIE PacTBOPHI
YCTOHYMBEI U HE pacnanatorcs [5,19,20].

[Tpn n3y4yeHUH CIOXKHBIX MHOTOKOMIIOHEHTHBIX
CHCTEM TJIaBHYIO POJIb HI'PAIOT AUATPAMMBI IIABKOCTH
JBOMHBIX cucteM. Hamu npu usydeHuu ABOMHBIX CH-
cTeM U3 CyNib(}aToB METOYHBIX U MIETOYHO3EMETBHBIX
METaJJIOB Ha JBOIHOM cTropoHe Na2S04-CaSO4 obna-
PYKEHBI OTpaHHYECHHBIE TBEP/IBIC PACTBOPHL. JTH TBEP-
JIIE PACTBOPBI COXPAHSIOT CBOK yCTOWYMBOCTH HE BO
BCEX TPOMHBIX CUCTEMAX. B HEKOTOPBIX cuCTEMAax Moz
BJIMSIHUEM TPEThETr0 KOMIIOHEHTA OHU PacriaIaloTcsl.

ITpu oOCyXIeHUU pe3yJIbTaTOB HCCIEAOBAHUS
MPOBE/ICH aHaJIM3 XapaKTepa B3aUMOJCHCTBHS KOMIIO-
HEHTOB B JIBOMHBIX CHCTEMaX C NOHAMH LIEJIOYHBIX Me-
TayuioB. [TokazaHo BIMSIHME TPETHEro KOMIIOHEHTa Ha
YCTOHYMBOCTB TBEPABIX PacTBOPOB Ha ocHOBe Na2S04
n CaSO4.

Hamu BriepBbIe 3a CUET SKCHEPHUMEHTAIBHBIX U
pacyeTHBIX TaHHBIX C UCIIOIb30BaHNEM 3HAYCHUI HOH-
HBIX PaJNyCOB yJaJOCh BBIACHUTH XapaKkTep, yCTOWIH-
BOCTh M pacmaj TBEPIBIX PacTBOpoB. Bce 310 mo3Bo-
JSIET 3KCIEPUMEHTATOPY B Pa3bl COKPATHTh M3yUEHHE
MHOTOKOMIIOHEHTHBIX CHCTEM IIPH NPEJBAPUTEIHLHOM
IUITAHUPOBAHUH SKCIEPHMEHTA.
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FEATURES OF DIAGNOSTIC OF THE OCCLUSION LEVEL IN PATIENTS WITH PERIPHERAL
ARTERIAL DISEASES THAT CAUSED THE LOWER LIMB AMPUTATION

Vasyliuk S.,

Pavliuk N.

Ivano-Frankivsk National Medical University,
Department of Surgery # 1,

Ivano-Frankivsk, Ukraine

Abstract

The aim of the work. To evaluate the effectiveness of ultrasound angioscan and CT angiography in
preoperative assessment of occlusion level in patients with PAD that led to amputation of lower extremity.

Materials and methods. There were performed analysis of the results of ultrasound angioscans (74) and CT
angiography (31) in patients with PAD of different genesis during 2010-2018 years. The criteria for inclusion of
patients in the study were: informed consent of patients, age from 18 years, clinical and instrumental signs of tissue
necrosis of the lower extremity, consultation of an angiosurgeon with the finding of inability to perform open or
endovascular revascularization. The exclusion criteria were: malignancies, breastfeeding or pregnancy, acute com-
plications of diabetes, severe chronic renal dysfunction, neurasthenia, inadequate behavior.

Results and Discussion. In an ultrasound examination disorders of blood flow in the aorto-femoral segment
were diagnosed in 43.2% of cases. At CT angiography, this figure was 38.7% (p> 0.05). In the analysis of the
frequency of lesions of the femoral-popliteal segment was also observed an unreliable difference - 60.8% and
54.8%. Similar data were obtained when comparing the results of the ankle segment survey (p> 0.05).

Conclusions. Ultrasound scan of the vessels of the lower extremities is an informative method of examina-
tion, which determines the level of amputation in patients who planned amputation of the lower extremity with
PAD. Analyzing CT angiograms depending on the underlying disease that led to lower limb amputation, we noted

a tendency for more proximal lesions in atherosclerosis and more distal lesions in diabetes.

Keywords: amputation of lower extremity, ultrasound angioscan, CT angiography, peripheral arterial dis-

ease.

An important aspect of performing amputations of
lower extremity in patients with peripheral arterial
disease (PAD) who is not revascularized is to predict
the most favorable level of amputation for prosthetics,
especially in secondary operations. Choosing the level
of amputation of the distal limbs (below the knee),
should be remembered that, in prognosis of prosthetics,
the most optimal conditions are created with these am-
putations. However, such surgical interventions can be
recommended if the blood supply is satisfactorily main-
tained to the tissue flap, which will close the postoper-
ative wound [1, 2]. As practice shows, various plastic
surgeries aimed at replacing the skin of the post-ampu-
tation stump in conditions of poor blood supply do not
produce good results.

Therefore, it is important preoperative assessment
of blood flow in the affected limb. The most objective
methods are ultrasound duplex scanning and CT angi-
ography. These methods make it possible to supple-
ment the information to select the level of amputation

by assessing regional vascular reserve, trunk and col-
lateral circulation in the extremities, microcirculation
and trophic tissue [3, 4, 5].

The aim of the work. To evaluate the
effectiveness of ultrasound angioscan and CT
angiography in preoperative assessment of occlusion
level in patients with PAD that led to amputation of
lower extremity.

Materials and methods. There were performed
analysis of the results of ultrasound angioscans (74) and
CT angiography (31) in patients with PAD of different
genesis during 2010-2018 years. The criteria for inclu-
sion of patients in the study were: informed consent of
patients, age from 18 years, clinical and instrumental
signs of tissue necrosis of the lower extremity, consul-
tation of an angiosurgeon with the finding of inability
to perform open or endovascular revascularization. The
exclusion criteria were: malignancies, breastfeeding or
pregnancy, acute complications of diabetes, severe
chronic renal dysfunction, neurasthenia, inadequate be-
havior.
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Table 1

Characteristics of patients

Indicator Results (n-74)
Women 24 (32,4+5,4 %)
Men 50 (67,6+5,4 %)
Age (years) 68,7+8,3

Atherosclerosis

22 (29,7+5,3 %)

Diabetes

52 (70,3%5,3 %)

Anamnesis (years) 11,9+6,2
Ineffective revascularization in anamnesis 5 (6,8+2,9 %)
Hip amputation 13 (17,6+4,4 %)
Knee amputation 24 (32,4+5,4 %)
Tibia level amputation 0

Foot amputation

37 (50,058 %)

Reamputation

9 (12,2438 %)

Comorbidity:

Coronary heart disease 68 (91,9+3,2 %)
Hypertension 71 (95,9+2,3 %)
Cardiosclerosis 48 (64,945,5 %)

Arrhythmia

33 (44,6+5,8 %)

Dyscirculatory encephalopathy

27 (36,5+5,6 %)

Emphysema of the lungs

24 (32,4+5.4 %)

Chronic renal failure

38 (51,4+5,8 %)

There were found significant gender differences:
women were 32,4 + 5,4%, against 67,6 = 5,4% of men
(p <0.001). Patients aged 60 to 74 (6) were predominant
at 7,6 £ 5,4% and a significant proportion over 75 years
of age were 17,6 = 4,4%. The history of chronic ische-
mia of lower extremity exceeded five years. Eighteen
patients (24,3 + 5,0%) rated the onset of the disease
within six to ten years, 30 (40,5 + 5,7%) estimated 11
to 15 years. More than 16 years suffered from 21,6 +
4,8% of patients. There were no amputations performed
at the tibia level regarding gangrene of ischemic gene-
sis. In patients with atherosclerosis the hip amputations
of the lower extremities were performed in 40,9 +
10,48% of cases. In 11 patients (50,0 £ 10,66%) per-
formed amputations at the level of the knee joint ac-
cording to the original method. Only two patients (9,1
+ 6,13%) were performed saving amputations at the
foot level. In 52 patients with type 2 diabetes mellitus,
hip amputations were performed in 7,7 = 3,7% of cases.
Among these patients the knee amputations (25,0 +
6,0%) and saving foot amputations (67,3 £ 6,5%) were
predominant.

The convex type sensor with a frequency of 2,5-5
MHz was performed to visualize the distal part of
abdominal aorta and iliac arteries. Linear sensors with
a frequency of 7-10 MHz were used to examine the
arteries below the inguinal fold. The arterial system of
the lower extremities was divided into three main
segments: the aorto-iliac segment (distal part of the

abdominal aorta, its bifurcation, general and external
iliac arteries); the femoral and popliteal segment, which
included the area from the level of the inguinal fold to
the knee joint (common femoral artery, superficial
femoral artery, deep femoral artery, popliteal artery);
the tibial segment, which included the area from the
level of trifurcation of the popliteal artery to the distal
part of the tibia and foot (posterior and anterior tibial
arteries, tibia, dorsal artery of the foot).

CT imaging was performed on a 16-section CT
scanner. According to the scan protocol, the patient's
legs were placed as close as possible to the median line
without a knee stand, as symmetrically as possible. The
box was placed from the 12 thoracic vertebra to the feet.
The scanning direction was cranio-caudal (top-down)
on the breath.

Results and Discussion. Analyzing the objective
characteristics of the blood flow of the lower extremity
in patients in the preoperative period, we did not find
any significant differences between the results of ultra-
sound angioscans and CT angiography (Pic. 1). In an
ultrasound examination in 43,2% of cases, disorders of
blood flow in the aorto-femoral segment were diag-
nosed. At CT angiography, this figure was 38,7% (p>
0,05). An unreliable difference was also observed in the
analysis of the frequency of lesions of the femur-pop-
liteal segment — 60,8% and 54,8%. Similar data were
obtained when comparing the results of the shin seg-
ment survey (p> 0.05).
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Pic. 1. Comparative evaluation of the results of (a) ultrasound scan of the vessels of the lower extremities (n -
74) and (b) CT angiography (n - 31).

This suggested that in patients who have an
amputation of the lower extremity, ultrasound scanning
of the vessels of lower extremities is an informative
method and may be recommended as an examination to
determine a further level of amputation. At the same
time, keep in mind that this method is some subjective
and its effectiveness depends on the experience of
specialist radiation diagnosis.

Technical difficulties in ultrasound scanning often
arose in the aortic-femoral segment, which was due to
the deep location of the arteries, anatomical variability
of their passage, the presence of gases in the intestine

. y Aortic-famoral
YY) segment 90.0%
Femoral-popliteal

szzment 100.0%

Tibial seement
20.0%

and abdominal obesity of patients. The femoral-poplit-
eal segment was visualized, usually without technical
problems. In addition, a number of arteries of the tibial
segment were often unavailable for ultrasound imag-
ing. The tibial artery was located deep in multiple fas-
cial muscle vaginas and was well visualized only in the
distal third of the leg.

Analyzing CT angiograms (31 patients), depend-
ing on the underlying disease, which led to lower limb
amputation, we established a tendency for more proxi-
mal lesions in atherosclerosis and more distal lesions in
diabetes (Pic. 2).

Aortic-femoral
segment 14 3%

| | Femoral-poplitaal
1§ szzmeant 66,7%

Tibial sagment

81.0%

Pic. 2. Comparative characteristics of CT angiogram results for (a) atherosclerosis (n - 10) and (b) type 2
diabetes mellitus (n - 21).

Aortic-femoral segment lesions in patients with
atherosclerosis were reported in 90.0 £ 9.49% of
observations, whereas those who had type 2 diabetes
were 14.3 = 7.6% (p <0.001). In 100% of observations
with atherosclerosis, these or other changes in the
femoral and popliteal segment were noted. Among
patients with diabetes, blood flow abnormalities in the
thigh and popliteal arteries were noted in 66.7 + 10.3%,

which was statistically unreliable (p>0.05). The lesions
of the tibial segment in patients with diabetes were
clearly predominant (81.0 + 8.6%) (p <0.01).

Conclusions.

1. In patients who have a lower limb amputation
for PAD, ultrasound scan of the vessels of lower ex-
tremity is an informative method and may be recom-
mended as an examination to determine a further level
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of amputation. It should be borne in mind that this tech-
nique is subjective and its effectiveness depends on the
experience of the specialist in radiation diagnostics.

2. According to CT-angiography, occlusion of the
aortic-femoral  segment (90%), femoral-popliteal
(100%) and tibial (20%) is observed in patients with
atherosclerosis, whereas in patients with type 2 diabe-
tes, occlusion is more distal: aortic- femoral segment
(14.3%), femoral-popliteal (66.7%), tibial (81.0%).

3. The prospect of further research is the evalua-
tion of variants of cola-terral blood flow, which may
become one of the criteria for selecting the level of am-
putation.
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COMPLEX TREATMENT OF HEPATIC ECHINOCOCCOSIS WITH THE ADDITION OF
INTERFERONS
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KOMIUVIEKCHE JIKYBAHHSA EXIHOKOKO3Y INEYIHKH 3 JOJABAHHAM IHTEP®EPOHIB

BeuieBa T.

Xapriscoka meduuna axademis nicisouniomuoi oceimu MO3 Vrpainu

Abstract

The medical-diagnostic algorithm is improved in the work, which improves the results of treatment.

AHoTanisn

B po6oTi onTrMi30BaHO JiKyBaIbHO-AIaTHOCTHYIHUH alNrOPUTM, IO TIOKPAIIy€e pe3yIbTaTH JIIKyBaHHS.

Keywords: echinococcosis, diagnostics, treatment and diagnostic algorithm.
KaiouoBi ciioBa: eXiHOKOKO3, JIKYBaJIbHO-[IarHOCTUYHHUI aITOPUTM.

EXiHOKOKO3, 1110 € TSDKKUAM Mapa3uTapHuM 3aXBO-
pIOBaHHSM, 1 B JaHMH 4Yac 3aJMIIAETHCS CEPHO3HOI0
MeauYHO npobiemoro [1, 9, 12].

3aBasKy poOOTaM IUIOTO Py BITYM3HIHUX 1 3a-
PYOIXKHUX BUCHHUX ACTATEHO BUBYCHI MUTAHHS, IO CTO-
CYIOTBbCS €MiZIeMioJIorii, maToreHe3y Ta maromopgo-
JIorii mapaswura.

BinpmricTe aBTOpIB, po3MIIA0YH MpoOIeMy Iiar-
HOCTHKH €XiHOKOKO3y TICUiHKH, BKa3yIOTh HAa HEOOXil-
HICTh KOMIUIEKCHOTO MiJIXO/1Y, OCKLIBKH SIK )KOZIEH 3 BifIO-
MHX B JaHHI 9ac METO/IIB HE BOJIOIE aOCOIFOTHOO iH(O-
pMaruBHicTIO. EXIHOKOKO3 TEYiHKM HE Mae CTPOro
crienMivHUX KIHIYHUX Ta JJabopaTopHUX o3HaK. OnHak
KJTIHIKO-JTa00paTOpHi METOMIH JIOCII/PKEHHS! JT03BOJISIIOTh
YTOYHUTH CTaJil0 PO3BUTKY Iapa3iTa, BHHHUKHCHHS
YCKIIaAHEHb, 8 TAKOXK BU3HAYMTH (DYHKIIOHAIBHHUI CTaH
TMIEYiHKH 1 OpraHi3My B IJIOMY.

[Ipu 06'eKTHBHOMY OTJISIII Y XBOPUX HA €XiHOKOKO3
TIEYIHKN 3yCTPIYa€ThCSI TeTaTOMETallist, OJJHAK, IIeH CUM-
IITOM HE € CHeHU(IYHNM 1 3'SIBISIETHCS TPU JTOCSITHEHHI
3HAYHMX po3MipiB kucTH [12]. Ha mymMKy meskux aBTOpiB
[9, 11], ne moB's3aHO 3 MEPEPO3MOAITOM KPOBOTOKY B
Ypa)KeHHX CETMEHTIB JI0 IHTaKTHUX, BHACIIIOK YOTO PO3-

BUBAETHCSI KOMIIEHCATOPHA TinepTpodist 310pOBUX BiTi-
JIB TTEYIHKH.

BusHauuTH KMCTY NaNbIIaTOPHO BAAETHCS HEYACTO,
0 3aICKUTH BiJ ii po3TalryBaHHsA. BUAULIIOTE YoTHpH
BapiaHTH JIOKaMi3allii KUCT B MEYiHIII: TIEPE/IHIO, CIIAIHY,
BUCXiHY 1 neHTpaibHy [12]. Ipu mepennpoi mokanizarii
KHCTA TANBITYETHCS B €TIracTpaIbHiH JUSHIN Ta IPaBOMY
miapedep'i, mpu ApyroMy po3TanryBaHHI — B YepEBHiH HO-
POKHUHI TiJ] IEYiHKOI0. Y TPEeTbOMY BHIIAJIKy KHCTa He-
JIOCTYIIHA TANIBIIALT, OCKITBKK PO3TaIlioBaHa i miadpa-
rMoto. [Ipu 1ieHTpanbHOMY pO3TalllyBaHHI KUCTH 3HAXO-
JUIThCSL BCEPE/IMHI TEYIHKOBO 1 MPOMNaNbIIyBaTH iX
HEMOXKIIUBO.

JlaGopaTopHi METO/IM 1IarHOCTHKU TPYHTYIOThCS Ha
BUSIBJICHHI 3MiH, 1110 BUHUKAIOTh BHACHIZTIOK TOKCHKO-aJIe-
PriyHOTO BIUIMBY MapaswWTa Ha OPTaHi3M JIFOIUHH, HasB-
HOCTI BOTHHIIIA 3aITaJI€HHs B IIEYIHI.

[poBigHY poIE B IiarHOCTHUII €XiHOKOKO3Y EUiHKI
OLTBIIICTh aBTOPIB BIIBOAATH IHCTPYMEHTATEHUM METO-
JTaM B TIOEJHAHHI 3 IMyHOJIOTIYHIMH peakiissMi. OaHIM
3 MPOBITHUX METOMIB MIarHOCTHKH BOTHHIIEBHX YTBO-
PEHB IIeYiHKH B JaHWH Yac € yIbTPa3ByKOBE JOCIIIKCHHS
(Y31). Ilpu 1ipomy, He3BaXKatO9X HAa BUCOKHH PiBEHb PO-
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3BUTKY Cy4acHOI rernatojorii, mpobieMa JIiKyBaHHS exXi-
HOKOKO3Y TIeUiHKH, SIK 1 paHilie, akTyajabHa. Bucokuii Bi-
JICOTOK peLMMBIB 3aXBOproBaHHs (2,4-54%), Benuka Ki-
JBKICTh  TICTIsOTIepariiiuX  ycknanuens (7,3-29,8%),
TPUBAIIMI TiCIsIoNepaiiHuii 1bkko-neHs (21,9-62) Bka-
3yIOTh Ha HEZOCTATHIO €()EKTHBHICTh ICHYIOUMX METO/IiB
nikyBanHs [10].

3azHaveHi (hakTopy Ha OHI 3arajabHOI TEHAEHMIT 10
30UTHIIICHHS 3aXBOPIOBAHOCTI POOIIATH MPOOIEeMy JIiKy-
BAaHHS €XiHOKOKO3Y JIOCUTh aKTyaJIbHOIO B SHIEMIYHHX
perioHax.

Mera nociiKeHHs: OOTpyHTYBaTH HEOOXIIHICTD Ta
JIOBECTH €(DeKTHBHICTH JIKyBaHHA XBOPUX Ha €XiHOKO-
KO3 IIUISIXOM 3aCTOCYBaHHSI KOMIUIEKCHOTO JIIKYBaHHS 3
JI0/IaBaHHAM iHTep(epoHiB.

JIns BUKOHAHHS IIOCTAaBJICHOI METH OOCTEKEHO
253 XBOpHX Ha eXiHOKOK03 y Bimi Bix 20 mo 70 poxiB
(115 gonoBikiB i 138 xiHOK), siKi TepeOyBanu Ha aMOy-
JaTOpHOMY OOCTEXEHHI 1 JTiKyBaHHI Ha Kadeapi Meau-
YHOI Mapa3uTOJIOTIi 1 TPOMIYHUX XBOp0O XapKiBCHKOL
MEJIMYHOI aKaaeMii MiCIaauIIoMHoi oceith y 2013-
2018 pp. 3 METOIO OIIHKK CTaHy ITUTOKIHOBOI CUCTEMH
IpU eXiHOKOKO3i OyJi0 o0cTexeHo 53 XBOpHX Ta Hpo-
BEJICHO JOCIIDKEHHS IUTOKIHIB: iHTepeiKin-4, iHTe-
preiikin-6. st mopiBHIHHS 1 KOHTPOJIIO 00cTexkeHo 30
MPaKTUYIHO 30POBHX OCi0 BiINOBITHOI CTATI 1 BIKY.

JliarHo3 «eXIHOKOKO03» Y BCIX XBOPHUX OCHOBHOT
TpynH i HOTO BIACYTHICTH B KOHTPOINBHIN TPy MiAT-
BEpP/PKEHO BIJIOBIIHO 10 KPHUTEPIiB A1arHOCTHKH Ha
MMiJCTaBi CYKYITHOCTI KJTiHIYHOI KapTHHH, KIIHIKO-Ta-
0OpaTOpHUX MMOKA3HHUKIB 1 pe3yJbTaTiB IHCTPyMEHTa-
JBHOTO JOchikeHHs. KpuTepii BKIIOYEHHS: y TpyIy
JIOCTIIPKCHHST BKITFOYATUCS TALIEHTH IMICIIsE OTPUMAHOT
1H(OPMOBAHOI 3rO/M MAIli€HTa 3 JOCTOBIPHO BCTAHOB-
JICHUM J1arHO30M «EXIHOKOKO3).

Kniniyae nociipkeHHS XBOPHX MTPOBOMIIHN 32 3a-
raJbHOIIPUHHATOI0 METOJMKOIO, sika BKJIIOYaia IaHi
peTenbHO 3i0paHoro aHaMHe3y, Cy0'eKTUBHUX 1 00'ek-
TUBHHX JIaHMX, JAHUX JabOpaTopHOro (aHaii3 KpoBi,
aHaii3 ceyi, 010XIMIYHMIT aHaANI3 KPOBi, IMyHOJIOTIYHUH
CTaTyc, IMyHO(EpMEHTHUI aHami3 Ha EXiHOKOKO03
(IDA), intepneiikin-4, inTepieiikin-6) [4, 6], iHcTpy-
MEHTAIBEHOTO JTOCIIPKSHHS.

Konuenrpauis 1J1-4 a 1JI-6 He 3anexana Bix BiKy
1 cTaTi marieHTiB. 32 HOpMaJIbHUH PiBEHb KOHIIEHTPAITii
1JI-4 Ta 1JI-6 B cupoBaTi KpOBi NPUIHATI TOKA3HUKH,
OTpYMaHi B KOHTPOJIbHIH TpyIi, B cepeanbomy: I1JI-
4=46,6+1,17 nkr/mn, 1J1-6=41,52+0,70 nxr/mi.

Cepen iHCTpYMEHTaJIbHUX METOJIB JOCTIHKESHHS
3aCTOCOBYBAJIMCS peHTreHorpadis, yIbTPa3ByKOBE J10-
cmimkernas (Y3/1) i komm'torepra Tomorpadis (KT) [3,
11]. OrnsnoBa peHtrenorpadist rpyIHOT KIIITHHU TPO-
BOJIJIACS 3 METOI0 BHKIFOUEHHS €XIHOKOKOBOTO ypa-
KeHHs JiereHb. OIHOYAaCHO 3 UM OLIIHIOBAJIM BUCOTY
CTOSTHHS KyToJia aiadyparMu, HasBHICTh JIJISTHOK 3Barl-
HEHHS B TPOEKLIl NEYiHKH, BUSBIISIOUM HENPsIMi
03HaK{ 00'€MHOTO YTBOPEHHS B TIEYIHIII.

KitiHiko-1abopaTopHi TOCIIKSHHS TPOBEIeH] Ha
0a3i obnacHoi KITiHIYHOI iH(eKUiiHOoI NikapHi. XapKiB
(cigonrrBo mpo arrectamiro Ne 100-129/2011), a Takox
MeIu4HOI0 Jlaboparopieto «AHamiTuka» (ineHsis No
554074 Bix 20.05.2010 p, cBigourso arecraitii Ne 100-
4203/2011 Bix 14.10.2011 p). IHCTpyM™MeHTaNbHI Me-
TOAW NOCTiKEHHS BUKOHYBAJIWCS 3 METOIO JiarHOC-
TUKH €XIHOKOKO3Y TICUiHKY 1 BU3HAYCHHS JUHAMIKH JIi-
KBiJamii 3aJIMITKOBOT MIOPOKHIUHHA KUCTH.

JlikyBaHHSI XBOpPHX Ha EXIHOKOKO3 ITPOBOJAWIN
MIUISIXOM 3aCTOCYBaHHS KOMITJIEKCHOI Tepartii amb0eH-
na3osoM B 71031 400 mr 2 pa3u Ha 100y micist imu Kyp-
camu 1o 28 nHiB 3 14-meHHnMu nepepBamu (1 rpyma)
[5, 10] i 3 nonaBanHsM iHTepdepony anbda-2b BHyTpi-
mrHBOM 130B0 Ne 10 uwepe3 2 mHs Ha 3-if Ha Boxi IUIA
iH'eknii (2 rpyna). Pasom i3 crnenudivHoO Tepamiero
MPOBOJAMINA MATOTEHETHYHY 1 CUMIITOMATHYHY Tepa-
TIFO.

Jlist OIHKKA OTPUMAHHMX PE3YJbTATIB MPOBOIM-
Jlacsl CTaTUCTUYHA 00poOKa MaTepiajly 3arajibHONpHUii-
HATHMH METOJIaMH BapialiiHoi cTaTUCTUKH. 151 Xapa-
KTEPUCTUKU BapialiifHOro psay OyinM BHKOPUCTaHI
CTaTUCTUYHI TIOKA3HUKH: Cepe/iHs apuMeTHIHA, cepe-
JHHOKBAJIpATHYHE BIAXHUJICHHS, MOMMJIKA CEpeIHbOI
apru(MeTHIHOI, Koe]illieHT KopesIii.

CTaTUCTUYHUI aHai3 JaHUX [TPOBOAMBCS 3 BUKO-
PHCTaHHSIM TIAKeTy TNPHKIATHHUX Tporpam «Statistica
for Windows» 8.0, 3 BU3HaUCHHSM JOCTOBIPHOCTI Bij-
MIHHOCTEH 3a Jomomoror kputepito CreroneHTa-Di-
repa.

Pe3yabTaTh 1ociaigKeHHsI.

AHaJi3 po3MoIiTy XBOPHUX 3a CTATTIO Ta BIKOM ITO-
Ka3aB, IO JKIHOK OyJI0 OiNbIle, HiXK YOJIOBIKIB, 1 CITiB-
BITHOIIEHHA MiX donoBikamu (45,5%) 1 >kiHKaMu
(54,5%) cxnano 1: 1,2 (Tabm.1).

MOKITHBO, 11e 00YMOBJIEHO THM, 1[I0 BOHH TPa/I-
LiiHO OUIBIIE Yacy NPUAUIAIOTH BEICHHIO JOMAIIHBOTO
rOCIo/IapCTBa, 0E3MOCePEHbO 3aHMAIOUYKCh JOTIISIOM
3a TBAPUHAMH 1 IPALFOIOYH B TOPOIL.

Tabauys 1
Po3noain XBOpUX HA eXiHOKOKO03 32 CTATTIO TA BiKOM
Bik xBopux (pokiB)
61-70
Crarhb 21-30 31-40 41-50 51-60 - Pa3zom
i OiJIb11IE
ocio % ocio % ocio % ocio % ocio % ocio %
40JI0BiKiB 33 28,7 52 45,2 14 12,2 14 12,2 2 1,7 115 100
JKIHOK 43 31,1 19 13,8 38 27,5 19 13,8 19 13,8 138 100
Pazom 76 30,0 71 28,1 52 20,6 33 13,0 21 8,3 253 100

AHaJti3 po3MOIiTy XBOPHUX B 3aJICKHOCTI BiJT MICIISI
MPO’KMBaHHS MOKAa3aB, M0 Ha (hOHI 3arajbHOTO 301Tb-
IICHHS YaCTOTH 3aXBOPIOBAHOCTI HAMITHIIACS TCHICHIIIS
JIO 3pOCTaHHS 3aXBOPIOBAHOCTI HA €XIHOKOKO3 IMEUiHKH
cepen Micbkux xuteniB (p <0,05) (Tadn.2).

ViMOBipHO, 1le OGYMOB/IEHO 3POCTAHHAM HHCIA
TIO13/10K €BPOIIEHUIIIB B PETiOHH, EHAEMIYHI 3 EXIHOKOKO3,
Mirpami€ro HaceleHHS i3 CUIbCBKHMX PaloHIB y BENHKi
MiCTa, TIOTIPIIEHHSM 3arajJbHOI  CIiJeMIOJIOTIYHOI
CHUTYyaIlii 1 TIOTaHUM CaHITAPHO-TITiEHIYHIM KOHTPOJIEM
32  SKICTIO  CUIBCBKOTOCIOAAPCHKOI  TPOIYKIIi.
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XapakTepucTuka OOCTE)KCHHX XBOPHX HaBEICHAa B
TaOIMII.
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Tabnuys 2
Po3nogin XxBopux B 3aJIe5KHOCTI BiJl Micusi IPOKMBAHHSA
JKMTeNi iH- | MichKi sku- ciibebKi

Po3nopaii 3a skutedti Xap-

. MicbKi KH- SKUTeEJT ciIbChKi X . mux o0a- | Tei iHIIUX | KuTexi iH-
Micuem npo- . . . KiBCbKOi 00- . .
TeJti M. XapkiB JKHTeJHH . cTeii pa- obaacreil | mmux odaa-
JKHBAHHS Jacti .
30M cTeif
oci6 | % | ocio | % | ocio | W ocio % oci6 | % |ocio | % | ocio | %

XBOpi Ha exi-

148 | 58,5 | 107 | 42,3 | 105 | 415 92 36,4 54 (213 | 41 | 759 | 13 | 241
HOKOKO03

V¥ 58,5% xBopux Oynu comitapHi KucTH, 1y 41,5%  3Haumnym OLIbII YacTe ypaXKeHHS MpPaBOi YacTKH Iedi-
— MHOXXWHHI KUCTH, npudomy dvactime (43,4%) maB  HkM (Tabia. 3). EXiHOKOKO3 LeHTpajbHOI JloKamizalil,
Miclie TIepBUHHO-COJITAPHUI XapaKTep ypakeHHI. IiJT IKKM MU MaJIM Ha yBa3i JIOKali3alifo KKCT B 00Ja-

AmHani3yloun JaHi Mpo JIOKali3allil0o eXiHOKOK-  CTi BOpIT meviHku (4-5,8 cermMeHTH) cnocrepiraBcs y
KOBUX KHUCT, MU, 5K 1 0arato iHIIUX JOCIIIHUKIB, BiT-  6,6% mamieHTis (Tabm. 3).

Tabnuys 3
Po3noain XBOpHX B 3aJ1eKHOCTI Bi ToKkadizanii eXiHOKOKOBHX KHCT
COJIiTAPHI eXiHOKOKOBI KHCTH
TpaBa JIoJis | JiiBa IOJS | IICHTpalTbHA JIOKATi3aIlis
253 (100%) 134 (53,0%) | 38(15,0%) 17 (6,7%) 64 (25,3%)

XBOpi Ha eXiHOKOK03 MHOKHHHi eXiHOKOKOBI KHMCTH

Ciin akmeHTyBaTH yBary Ha ToMmy, mo y 64 (25,3%) xBopux Oyiam MHOXXHHHI €XiHOKOKOBI kucTH. Cepen
XBOPHUX 3 MHOXXHHHUM ypakeHHSIM y 32 Oymo no 2 kucth, y 20 mo 3 iy 12 mamieHTiB 110 4 4 KHCTH B MIEYiHIII i
Oinpire (Tadm. 4).

Tabauys 4
Po3noain XBOpUX 3 MHOKMHHUMH €XiHOKOKOBMMM KHCTAMU
XBOpIi Ha exi- | MHOKHHHI eXiHOKOKOBI KH- | MHOKHHHI eXiHOKOKOBi KH-| MHOXKHHHi eXiHOKOKOBi KHCTH
HOKOKO03 CTH — 2 KHCTH B NeYiHIIi CTH — 3 KHCTH B NeyiHIi — 4 kucTH B mevinmi i Giapire
ocio % 0cio % ocio % ocio %
64 100 32 50,0 20 31,2 12 18,8

Bimemricts xBopux (178) 3BepHYyIOCS 32 MEAMYHOIO JOTIOMOTOIO TIPOTSTOM MEPIINX TBOX POKIB IMiCTIs ITOSIBH
KJIIHIYHUX CUMITOMIB 3axBoproBanHs. Y 12 (4,7%) XBOpuX €XIHOKOKO3 OYB BHSIBJICHHIA BUIIQJIKOBO B O€3CUMIITO-
MHi# ctaaii npu npoenenHi Y3/1. [lani mpo TpuBalicTh aHAMHE3Y MPEACTaBIeH B Ta0. 5.

Tabnuys 5
Po3moiji XBopHux 3a TPHBAJTICTIO aHAMHE3Y Y XBOPHX HA eXiHOKOKO03 MeYiHKH
XBOPi HA eXiHOKO0K03 10 1 poxky 1-2 poku 2-5 pokiB noHaj S pokiB
ocio % ocio % 0cib % ocio % ocio %
253 100 110 | 435% 68 26,8% 48 19,0% 27 10,7%

CynyTHi 3aXBOpIoBaHHA BUSBJICHI Y 67 (26,5%) 3 253 xBopux. CyImyTHI 3aXBOPIOBaHHS OOTSDKYBAJIH 3aralib-
HUH cTad XBopHx. Ha ocobnuBy yBary 3aciyroByBaiIi Halli€HTH 3 I[yKPOBHUM Jia0eTOM, TIEPTOHIYHOIO Ta i1eMi-
YHOIO XBOpoOo10 cepus (Tabdi. 6). CymyTHs naTosorist Oyia moKa3aHHSIM JI0 KOHCEPBATUBHOI Tepartii.

Tabauys 6
CynyTHi 3aXBOPIOBAHHS Y XBOPHX HA eXiHOKOKO03
cymyTHi 3axBoproBasms XBOPi Ha eXiHOKOK03

ocio %
rinmeproHiyHa XBopoba 13 19,4
inmemMivHa XBopooda cepiist 9 13,4
ITYKpPOBHH miaber 3 4,6
niegoHepuT 7 10,4
XPOHIYHUH OPOHXIT 8 11,9
BUPA3KOBa XBOpoOa 2 3,0
JKOBYHOKaM'siHa XBopoOa 6 8,9
XPOHIYHUH rACTPHUT 18 26,9
KHCTa SI€YHUKA 1 15
Pazom 67 100
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BciM XBOpHM MPOBOMBCS KOMILIEKC KITiHIYHUX, J1a-
OOpaToOpHUX Ta IHCTPYMEHTAIBHUX JOCHTiIKeHb. [Ipn
300pi KJIiHIYHOT iHpOpMALIiT IPUIUILIIN yBary XapakTepy
POSIBIB 3aXBOPIOBAHHSI, X AMHAMILII B IIPOLIECI PO3BUTKY
XBOPOOH, BUSIBIISUT O3HAKU MOMUIMBHX YCKIIaIHEHB (00-
JIBOBUH CHHJIPOM, TeMIIepaTypHa peakxiisi, MIKIpHi BUCH-
TIAHHS, YKOBTSHUIIA Ta 1H.), @ TAKOXK O3HAKU TIOEIHAHUX
YpaXKeHB 1 CYMyTHIX 3aXBOPIOBAHb.

[Ipn ormsini akueHTyBalIM yBary Ha BUPaKEHICTh
3arajlbHUX 1 MICIIEBUX CHMIITOMIB, TAKHX K 30BHIIIHI
KOHTYPH, PO3MipH NEYiHKH Ta IEYiHKOBOI TYIIOCTI, Xa-
pakrep il Kpais.

80,00%
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0,00%
1 2 3

KniHIYHMI CHUMIITOMOKOMILIEKC IIPU €XiHOKOKO3i,
SIK 1 TIPY 1HIIMX BOTHUIIEBUX YTBOPEHHSX MEYiHKHU, CKJIa-
JIa€ThCsl 3 OOJNBOBHX, 3aralbHUX 1 MICHEBHX CHMIITOMIB
(puc. 1). HaiiOunbin XapakTepHUM KITIHIYHEM IMPOSIBOM
€X1HOKOKO3y BUSBHBCS OOJBOBHH CHHIPOM, 3a3HAUCHHUI
y 217 (85,8%) mawieHTiB.

I3 3aranbpHUX KITIHIYHAX O3HAK HASBHICTH KOBTS-
Huwi Oyno BixzHaueHo y 19 (5,2%) xBopux. 3 Hux y 13
(3,6%) BuMaaKax >KOBTSHHUIS CYTTPOBOIKYBAJIACS IIIKi-
PHOIO CBEpOJISTUKOIO 31 CIilaMH po3dyxyBaHb. Miciie-
BUI CHMIITOMOKOMILTEKC TIPH €XIHOKOKO31 3aJIeXKaB BiX
JIOKaJTi3allii Ta pO3MipiB KHCTH.

4 S 6 7

Puc. 1. Yacmoma ocnosnux 3a2anvhux i Micye8ux KAiHIYHUX CUMNIMOMIB Y X80PUX HA eXIHOKOKO3
Ipumimxa: 1 — mynuii 6ine, 2 — Hutouuil 6inb,; 3 — HanadonodibHuil 6ine, 4 - msdickicms 6 npasomy niopebdep’i;
5 - o3naxu Komnpecii exiHoKOK080I0 KUCMOIO CYCIOHIX op2anie; 6 — acoemsanuys; 7 - anepeiuna peakyis

JlikyBaHHSI XBOPHX Ha €XiHOKOKO3 MPOBO/IMIIN IJISIXOM 3aCTOCYBAHHS KOMIUICKCHOI Tepartil ans0eHaa3ona 3
renatonporekropamu (1 rpyma) i 3 nogaBaHHsM iHTephepoHiB (2 rpyma).

PiBens npoxykuii 1JI-4 y XxBopux Ha €XiHOKOKO3 MEUYiHKH A0 JiKyBaHHA B 4,5 pa3u OyB HIDKYE HOPMH 1 B
cepennbomy ckinaB 0,87+0,33 nkr/min, P>0,05. Ilicns cnenndivnoro sikyBaHHS depe3 3 Micsmi npoxykuist 1J1-4
JocToBipHO migBuIyBanacs 10 49,06+11,13 nkr/mu (P<0,05) y mamieHTis, ski OTpuMyBaiu JKyBaHHS 3 a-2-D
iHTepdepoHy, aje 3amumanacs cTabUIPHO HIDKYE HOPDMH y XBOPHX, SKi OTPHMYBAJIM TIIBKH albOCHAA30I

(44,55+7,27 nkr/mi; P>0,05) (Tabun. 8).

Tabnuys 8

Mpoayxkuis 1JI-4 MoHOHYKJI€eaDHUMH KJIITHHAMH nepudepuyuHoi KPoBi NpH eXiHOKOK03i nevyiHku 10 i mi-
CJIs1 JIIKyBaHHSA

Tokazuuk _ . _ [icns nikyBaHHS [icns nikyBaHHS
(iKr/mon) Konrpos (n=30) | llo nixysamia (n=33) 3 anbOenaazosioM (n=27) | 3 a-2-P inrepdeporom (n=26)
1J1-4 46,6 +1,17 0,87+0,33 44,55+7,27 49,06+11,13

3 METOI0 BUSIBIICHHS aKTUBHOCTI B-11iM¢onutis orinroBaiacs npoxykuis [JI1-6. Y nopmi npoayxkiist 1JI-6 mo-
HOHYKJICAPHUMH KJTITHHAMH TiepuepruIHOl KpoBi cTaHOBUTH 41,52+0,70 mKr/mit.
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PiBenb npoaykuii IJI-6 nipu exiHOKOKO031 MEe4iHKH /10 JIIKyBaHHs JOCTOBIPHO OYB BHIIE B MOPIBHSHHI 3 HOP-
moto — 90,17+0,01 nkr/mn (P>0,05). [Ticns nikyBanHs npoaykiist 1JI-6 B rpymi XBOpuX, siKi OTPUMYBAIIU TUIbKH
anb0OCH 13011, 3HAYHO ITiIBUIIYBAIACS B MOPIBHAHHI 3 HOpMOTO (325,24+70,71 nkr/mi) (tad:m. 9).

Tabnuys 9
Hpoaykuis 1JI-6 MoHOHYK/IeapHUMHU KJIITHHAMHU nepudepuYHOl KPOBi NpH eXiHOKOKO03i MeYiHKH 10 i mi-
¢S JTiKyBaHHS

. [icns nikyBaHHS . .
Iloxa3uuk Kowrpors (1=30) Jo nikyBaHHs 3 AILOCHIA30MOM Ilicns mikyBaHHS
(Kr/min) p (n=53) (n=27) 3 a-2-f inTepdeporom (n=26)
1JI-6 41,5240,70 90,07+0,01 325,24+70,71 89,12+7,07

ponykuis 1JI-6 micns mikyBaHHS B TPYIIi XBOPHX, SIKi OTPUMYBAIH KOMIUIEKCHE JTIIKYBaHHS 3 a-2-b HHTEp-
(hepoHoM, He3HAUHO TepeBuIyBana Hopmy (89,12+7,07 nxr/mi). [Ipoxyxkmis 1J1-6 3pocrae, mo, mopsia 3 HopMa-
JTHHUM piBHEM npoaykiii 1JI-4, € koMIleHCaTOpHUM MEXaHi3MOM, CIIPSIMOBAHUM Ha 3HIKEeHHS poaykiii TNF-a,
aHTaroHicToMm sikoro € 1J1-6.

Uepes 3 Mics1i micias KOMIUIEKCHOT Teparttii 3 JogaBaHHAM iHTepdepoHiB OyII0 BCTaHOBIICHO, IO MTO3UTHBHA
JUHAMIiKa 3arajlbHOTO CTaHy XBOPHX, KIIIHIKO-Ta00paTOPHUX Ta IHCTPYMEHTAIBHUX MTOKA3HHUKIB YacCTillle CriocTe-
pirayiacst y XBOpHX, Ki OTpPUMYBaJIU JI0JaTKOBO a-2-b iHTEphepoH.

Hwxue HaBOIATBCS pe3yNbTaTh yIBTPa3BYKOBOTO AOCIIKEHHS XBOPUX Ha €XIHOKOKO3 MEYiHKH A0 Ta MiCIs
JIKyBaHHs uepe3 3 Micsi Miciisi KOMILIEKCHOT Tepaltii 3 10JjaBaHHAIM iHTep(epOHiB.

e fypw LA
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Xeopa b., 28 poxis, 00 ma nicis nikysanus yepe3 3 micayi nicis KoOMnjiekcHoi mepanii 3 0ooasanHam inmepge-
POHIB.

Xeopa O., 32 poku, 00 ma nicisi 1ikysants uepes 3 micsayi nicis KOMNIEKCHOI mepanii 3 000a8anHam inmepge-
POHIS.
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Xeopuu H., 20 poxis, 00 ma nicist 1iKyeanHs yepes 3 mMicayi nicis KOMNJIeKCHoOi mepanii 3 000asauHam iHmepge-
POHIE.

[Ipu KOHTPOJILHOMY KJIIHIKO-71a00paTOpHOMY 00-
CTEXKEHHI XBOPHX ITICJISi KOMIUIEKCHOT TPOTUT€IbMIHT-
HOI Teparii 3 101aBaHHAM iHTep(epoHiB OyJI0 BCTaHO-
BJICHO, III0 CTaH XBOPHUX 3HAYHO IOJIIMIIYBaBCs, LIBH-
Qe 3HUKAJIA CHMMIOTOMH acTeHi3alii 1 iHTOKCHKAIlii,
HOpMalTizyBajrcs abo MOMITHO MOJINIIyBaJIKcs 00'€K-
THUBHI KJIIHIKO-7Ta0OpaTOpHI Ta IHCTPYMEHTAJIbHI Xapa-
KTEPHCTHKHU.

BucHoBku:

1. Busnauenns kounenrpaiii [JI-4 ta 1JI-6 B cu-
POBATII KPOBI XBOPUX Ha €XIHOKOKO3 IMEYIHKH B KJIiHi-
YHIH MPAKTHILI € JOJATKOBUM KPUTEPIEM VIS OLIIHKH
AKTUBHOCTI MATOJIOTIYHOTO IMPOIECY B MEUIHIN 1 MPo-
THO3Y Pe3yJbTaTiB JIKyBaHHS.

2. Byno BcraHoBieHO, IO Yepe3 3 MicsIi micis
KOMILIEKCHOI Teparii 3 Jo1aBaHHAM iHTEep(EpOoHiB Mo-
3WTHBHA JJMHAMIiKa 3aTaJIbHOTO CTaHy XBOPHX, KITIHIKO-
71ab0paTOPHUX Ta IHCTPYMEHTAJIBHNX MOKA3HHUKIB Jac-
TillIe CTIOCTepiranacs y XBOpHUX, sIKi OTpUMYBAIH 02~
TKOBO a-2-b iHTepdhepoH.
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PRINCIPLES OF DIAGNOSIS OF EXTRAORGANIC CYSTS OF RETROPERITONEAL SPACE:
LITERATURE REVIEW

Vakarchuk I.,
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Abstract

Until recently, extraorganic retroperitoneal cysts were rare, but today, due to the emergence and improvement
of the main diagnostic methods for volumetric neoplasms, such as ultrasound, CT and MRI, there is a tendency to
their growth. According to some authors, the incidence is 1/5750-1/250000. The frequency of occurrence of ex-
traorganic retroperitoneal cysts can vary significantly depending on the geographical location. The majority of
extraorganic retroperitoneal cysts are asymptomatic and are detected as an accidental finding. Ultrasound is the
most effective and safe method for the diagnosis of cysts. Puncture under ultrasound control of the extraorganic
retroperitoneal cyst before starting treatment of the patient provides the attending physician with enough infor-

mation to determine the nature of the cyst.

Keywords: extraorganic retroperitoneal cyst, primary and secondary cyst, ultrasound, puncture.

Every day, the rapid progress of medical science
is increasing interest in some rare and little-known dis-
eases. In the field of surgery and oncology, extraor-
ganic retroperitoneal cysts (EORC) should be attributed
to these, since despite numerous publications covering
various aspects of anatomy, pathology and surgery of
the retroperitoneal space, the negligible coverage of is-
sues of its cystic lesion attracts attention. Until recently,
EORC were rare, but today, due to the emergence and
improvement of the main diagnostic methods for volu-
metric neoplasms, such as ultrasound, computed to-
mography (CT) and magnetic resonance imaging
(MRY), there is a tendency to their growth [1, 2, 3, 4].
In addition, with the introduction of expanded lym-
phatic dissections during operations on the organs of
the small pelvis into oncological surgical practice, the
number of lymphocele detected in the postoperative pe-
riod has significantly increased, the so-called lymphatic
streaks, which in their essence are forming false cysts
and belong to EORC [3].

The organs of the retroperitoneal space and the up-
per abdominal cavity are closely related not only mor-
phologically, but also functionally. The liquid for-
mations of these localizations have a number of com-
mon signs (similarity to oncological diseases, slow
growth, prolonged asymptomatic course, contact with
several organs, etc.) that complicate the differential di-
agnosis [2].

According to studies by W. Wirbatz et al. (1964)
Beniwieni first described retroperitoneal tumor in
1507, who discovered it during autopsy [5]. As for the
first references to cystic neoplasms of the retroperito-
neal space, they include the observation of retroperito-
neal cystic lymphangioma described in 1905 by Petrov
N.N. [5].

Among all diseases, EORC are quite rare. Accord-
ing to some authors, the incidence is 1/5750-1/250000
[6, 7].

The frequency of occurrence of retroperitoneal
cysts can vary significantly depending on the geograph-
ical location. So in countries with a hot climate (India,
Turkey, Iran, Africa, etc.), there are frequent cases of
detection of parasitic cysts in the retroperitoneal space
(with echinococcosis or filariasis) [8, 9].

In 1924, Handfield-Jones devoted an enormous
amount of work to cysts of the retroperitoneal space, in
which he describes the impairment of embryogenesis,
as the basis of the etiopathogenesis of the disease [10].
He is the first who describes retroperitoneal cysts as ex-
traorganic, i.e., draws attention to the lack of connec-
tion of the cystic formation with any mature anatomical
structures of the retroperitoneal space [6, 10].

There are few classifications that distinguish
EORC according to etiology, histogenesis, localization,
structure, nature of contents and clinical course. In
modern literature, there are distinguished primary cysts
(true), having epithelial lining, and secondary (false),
whose inner wall is lined with granulation tissue [2, 7,
11].

D. M. Yang et al. attribute retroperitoneal cysts to
neoplastic and non-neoplastic formations [4]. The latter
include pseudocysts, lymphocele, urinomas and hema-
tomas [4]. G. Branca et al. divide true cysts into bron-
chogenic, lymphatic, mesothelial, enteric and urogeni-
tal [12]. A. Alzaraa et al. all EORC divide into urogen-
ital, colon-mesenteric, lymphatic, parasitic, traumatic
and cysts arising from cellular inclusions [13]. The lat-
ter authors include epidermoid cysts, which are found
mainly in middle-aged women with predominant local-
ization in the sacral space [13].

The most common causes of secondary EORC are
injuries noted by patients at different times of life, or
any manipulations during surgical interventions on the
organs of the abdominal cavity and (or) retroperitoneal
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space [2, 3, 13]. Sometimes the cause can be an inflam-
matory disease of the retroperitoneal organs, such as
acute pancreatitis [13].

Post-traumatic hemorrhagic cyst can be formed
due to the presence of a hematoma caused by trauma,
rupture of the abdominal aortic aneurysm, anticoagu-
lant therapy, or hemostatic disorders, and usually it re-
quires emergency intervention [3].

The majority of EORCs are asymptomatic and are
detected as an accidental finding during investigative
procedures or surgical interventions on the abdominal
cavity and retroperitoneal space [2, 7, 9, 10, 11, 12, 13].

Clinical manifestations are often caused by large
sizes of cysts and depend on the localization of neo-
plasm [8]. These include discomfort in a particular sec-
tion of the abdomen, back pain, an increase in the ab-
domen in volume, swelling of the lower extremities,
etc. Symptoms are common and do not always force the
patient to seek medical help [7, 9].

The scarcity of the clinical picture and the fact that
uncomplicated retroperitoneal cysts often do not lead to
any specific changes in the laboratory parameters of
blood and urine (with the exception of parasitic cysts,
in which there may be a positive serological test for
echinococcus and eosinophilia in the blood), create dif-
ficulties in the diagnosis of EORC [7, 8, 14].

Complications of EORC are divided into two
groups: associated with the pathological process in the
cyst itself (suppuration, perforation, hemorrhage) and
with the compression of surrounding organs and tissues
(urinary tract obstruction, intestinal obstruction, ob-
structive jaundice, endocrine disorders) [2, 11]. In com-
plicated retroperitoneal cysts some authors noted leu-
kocytosis, elevated ESR, high rates of bilirubin and C-
reactive protein [7, 13].

One of the first methods for diagnosing EORC,
common at the beginning of the 20th century, is diag-
nostic laparotomy, which R. M. Handfield Jones de-
scribes in sufficient detail and colorfully in his work
[10].

As a non-invasive method for diagnosing retroper-
itoneal fluid formations of both organ and extraorganic
origin ultrasound is widely used. Ultrasound is one of
the most affordable and inexpensive diagnostic proce-
dures, which brought it to the first place in the fre-
quency of use in the list of investigation tools con-
ducted to patients with EORC [1, 2]. Thanks to ad-
vances in medical technology and the improvement of
ultrasound, it became possible to determine not only the
localization and affiliation of the neoplasm to the cystic
structure, but also to evaluate the nature of the contents
[1]. However, in case of intimate adherence of the
EORC to certain organs, such as the kidneys, differen-
tial diagnosis with organ cysts becomes difficult [1].

It should be noted that ultrasound is the most ef-
fective and safe method for the diagnosis of forming
secondary cysts like lymphocele [3]. Ultrasound allows
us to identify lymphocele, regardless of location and
size, to monitor its development, to evaluate the sur-
rounding organs and structures. The advantages of this
method undoubtedly include the possibility of multiple
studies (dynamic observations) [3].

The widespread use of CT in medicine has signif-
icantly improved the diagnosis of neoplasms, namely,
to determine their more accurate localization, relation-
ship with surrounding organs and structures, density
and size [4]. With the advent of CT studies of the ab-
dominal cavity, pelvis and retroperitoneal space, the
detection of both organ and extraorganic retroperito-
neal cysts has increased [1, 2, 4, 13].

The advantage of MRI over CT is its higher reso-
lution, higher contrast images, the possibility of obtain-
ing slices in various planes and the absence of gamma
ray exposure to the patient. MRI compared with CT al-
lows you to get a clearer picture of the volume and un-
even spread of tumors [5].

Intravenous urography does not have a high infor-
mation content in the diagnosis of patients with EORC,
but with large cysts it helps to assess kidney function
and clarify the upcoming treatment [1, 2].

Diagnostic puncture of the EORC under the con-
trol of ultrasound followed by a cytological examina-
tion was carried out in one of the cases described in the
studied literature [13]. Cytological examination of
brown cystic fluid revealed an amorphous substance
and single histiocytes without elements of the cyst lin-
ing [13], which indicates its belonging to false EORC.
Undoubtedly, conducting a puncture of the EORC be-
fore starting treatment of the patient provides the at-
tending physician with enough information to deter-
mine the nature of the cyst. Unfortunately, at the diag-
nostic stage the puncture is extremely rarely used by
specialists, which may be due to the lack of a unified
diagnostic algorithm in patients with an EORC.

Laparoscopy is quite important in the diagnosis of
EORC, the main advantage of which is the possibility
of localization and visualization of cystic neoplasm, as
well as identifying the nature of complications [11].

Thus, the analysis of modern literature demon-
strates that, despite the spectrum of the histological
structure of the EORC, modern diagnostics is based on
integrated approaches with the obligatory identification
of not only the topographic and anatomical relation-
ships of the cystic neoplasm, but also its origin. Com-
pliance with these diagnostic principles will certainly
help to optimize not only the diagnosis, but also the
treatment of patients having EORC.
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Abstract

The authors covered the results of their own research on the identification of some features of suicidal activity
of patients with schizophrenia living in the area of fighting before the start and during the ATO. This study included
the study of socio-demographic characteristics (basic education, family status, material status, geographical loca-
tion (residence in the area of ATO)), as well as the study of motives, forms and triggers of suicidal behavior of
persons with schizophrenia. To study bioethics and deontology, 136 male and female 22 to 50 year olds with
schizophrenia were selected (according to IDU-10, code F2 "Schizophrenia, schizotypical states and delusional
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disorders"), suicidal behavior. The dynamics of changes in the suicidal activity of patients with schizophrenia
before and during combat is described in the paper.

AHoTauis

ABTOpaMH BHUCBITJIIGHO pe3yJbTaTH BIIACHOTO JOCITIJDKEHHS, LIOAO BHUSBIEHHSA JAESKUX OCOOJIMBOCTEHl
CyiuIanbHOT aKTHBHOCTI XBOPHX 13 IU30(PEHIEI0 SIKi IPOXKUBAIOTh B 30Hi MPOBE/ICHHsI O0WOBUX il 10 MOYATKY
ta miguac BeaeHH ATO. [lane nocmipKeHHS! BKJIIOYHMIIO BUBYCHHS COLIAIBHO-IEMOTpadidyHuX XapaKTepUCTHK
(ba3oBa ocBiTa, ciMEWHHMH CTaTyc, MaTepiajbHUII cTaToK, reorpadidyHe MemkaHHS (IIPOKMUBAHHS Y 30HI
nposeneHHst ATO)), a Takok BHMBYEHHS MOTHBIB, (OpM Ta TpurepiB cyiluaanbHOI MOBEAIHKH OCi0 i3
mm3odperieto. s mpoBeneHAS AOCTIIKEHHS 3 YpaxXyBaHHSIM MPHUHITUITB OI0€THKHU Ta JEOHTOJOTI, BiTiOpaHO
136 ocib gomoBiuoi Ta kiHOYOI cTaTi BikoM Bix 22 mo 50 pokiB, sKi cTpakaaroTh Ha mm3odpenioo (3a MKX-10,
mmdp F2 «lllu3o¢peHis, MHU30TUIOBI CTAaHW Ta Mas4HI PO3NAAW») T4 MAaIOTh CXHWIBHICTH IO CYIIHTAITEHOL
nmoBeIiHKU. B po0oTi omucano AuHaMIKY 3MiH CYIIHIANbHOI aKTUBHOCTI XBOPHX Ha HMIM30(PEHII0 A0 Ta Migdac

MpOBeICHH OOMOBHX MiH.

Keywords: suicidal activity, suicidal behavior, schizophrenia, zone of anti-terrorist operation, socio-demo-

graphic characteristics.

Kio4oBi cioBa: cyinuianbHa aKTUBHICTB, CyilM/IaibHa MTOBEAIHKA IIM30(PEHis, 30Ha IPOBEJICHHS aHTH-
TEpOPHUCTHYHOI oIepallii, coliaabHO-AeMorpadiuHi XapaKTepUCTUKH.

Beryn.  CownianpHO-memorpadiuai  acHekTn
BIUIMBY Ti0puaHOI BiiiHY i mpoBeneHHs ATO Ha cyinm-
JIANTbHY TTOBEIIHKY HACEICHHS BeJIbMH pi3HOMaHiTHi [1,
4, 5, 9] Ta 1me HemOCTaTHRO BHBYEHI, aJie€ BiOMO, IO
3apa3 YKpaiHa € OJHI€I0 13 KpaiH 3 HalO1IbIII BUCOKUM
piBHeM camorydcTB B €Bpori — 20,1 camoryOcTB Ha
100 Tric. HacelleHHs], a BIUTMB OKpeMUX (hakTopiB HaOy-
Ba€ BaxauBoro 3HaueHHs [4, 8]. IIpobmema camo-
ryOCTB IIOCTA€ JOCHUTH aKTYAJILHO Y 3B’SI3KY 3 BUCOKOIO
HMOBIPHICTIO NMPOTHO30BAHOTO 3POCTaHHS MCHXIYHUX
po3naiB, MOB’S3aHUX MEPEBAXKHO 3 MOCTTPaBMAaTHY-
HUMH CTPECOBHUMH PpO3JIaJlaMH, a TaKOX po3jiajgaMu
ajarrrarii, 0OyMOBJICHAMH 3HAYHUMHU 3MIHAMH TICHXO-
JIOTIYHOT Ta COIiaTbHOI 0OCTAHOBKH B KpaiHi, ITOB’s3a-
HUMH 3 TpUBaJIUMHU OooBuMHE fisimu [2, 3, 6, 9].

OpHuM i3 3aBAAaHB HAIIOTO AOCIIIKEHHS OyII0 BU-
BUYCHHS HAasSBHOCTI 200 BiJICYTHOCTI EKCTPEMYMiB TUHA-
MIKH CYIlIUAaIbHOT MOBEMIHKH 0Ci0 13 mm30¢hpeHieo B
MHUpHHH yac i B ymoBax npoBenaenHst ATO.

Meta pociimkenHs. BudeHHs ocoOimBOCTEH
CyilIanpHOT aKTHBHOCTI XBOPUX Ha IM30(peHito 10
moyatky Ta miguac BegeHas ATO

Marepiann Ta MeTOAWM JOCJHiTAKeHHS. 3
ypaxyBaHHSIM IPHHIMIIB O10E€TUKH Ta JCOHTOJIOT], B
XOAl BHKOHaHHS poboru, BimiOpano 152 ocobu
YOJIOBIYOi Ta IHOYO1 cTaTi BikoM Bif 22 10 50 pokiB.,
AKi CTpakaaroTh Ha mu3odpeHito (32 MKX-10, mudp
F2 «llIlu3o¢peHis, MHM30THUIOBI CTaHW Ta MAasdHI
po3nmaam») Ta MarTh CXWIBHICTH 110 CYIIWAAIBHOI
MOBEIIHKH, 3 HUX 16 0ci0 y momajbiioMy He Oyiio
BpPaxoBaHO Yy  JIOCHI/DKEHHI 3TiJHO  KpUTepiiB
BKJIFOUCHHS1/BUKITIOUCHHSI.

B mporeci 1ocnipkeHHsT BUKOPUCTAHO KOMILIEKC
METOJIIB: TEOPETUYHHUH, COLiabHO-AeMOorpadiaHui,
KaTaMHECTUYHHH, KIIHIKO-aHAMHECTHYHHN, KITIHIKO-
TICUXONATOJIOTIYHUH, TICHXO1IarHOCTUYHUH, CTATHCTH-
YHHH (pO3paxyHKH BHKOHaHI 3 BUKOpHcTaHHsIM Excel
MS Office 2016).

Pe3yabTaTn gociimkenHs. BuBdeHHs ocoOmu-
BOCTeH CyilnaaIpbHOT aKTHBHOCTI XBOPUX Ha MH30(pe-
Hif0 10 mouarky Ta migdac Bemenust ATO (Ta6. 1-7)

BKITIOUIIIO ceOe aHaji3 JaHUX IIOJ0 BUBYCHHS MOTH-
BiB, opMu Ta TpurepiB CyiIHIATBHOI MOBEIIHKH, 3
ypaxyBaHHSIM T€HACPHHUX BIAMIHHOCTEH, a TaK0X pO3-
TJI0M OCOOJMBOCTEH iX CiMEeHfHOTO cTaHy, OCBITH, CO-
LiaNnbHOTO CTaTycy. BuB4YeHHS corianbHO-geMorpadi-
YHUX XapaKTEPHCTHUK MPOBOIMIOCH 3a CTAaHIAPTHOIO
HH3KOIO ITOKa3HUKIB: BiK, 0a30Ba OCBiTa, CIMEIHUIT cTa-
TyC, MaTepialibHUIl CTAaTOK, TEPMiH 3aXBOPIOBAHHSI, I'e-
orpagiuHe MemKaHHs (NPOXKMBAaHHS Yy 30HI IPOBeE-
nerast ATO). KiniHiko-TIcHX0naToI0TiyHe 00CTE:KEHHS
Oyno peanizoBaHE NUIIXOM HaIliB-CTPYKTYpOBaHOTO
KIIiHIYHOTO iHTEepB’10. [IpH 1IbOMY 31TiHICHIOBaIACS OIli-
HKa 3arajlbHOTO CTaHy XBOPHX 13 MHM30(pEHi€lo Ta cy-
TIMIaTBPHO0 TIOBEAIHKOIO, IPOBOIUBCS 30ip Ta aHAIi3
aHAMHECTHYHUX [aHWX, JeTalli3allis CKapr, CIiBCTaB-
JIEHHS OJCPKaHUX MAaHWX 3 BiIOMOCTSIMH, IO Mic-
TATBCS Y MEIUYHIN JTOKyMEHTAIlii, a TaK0XX IPOBOIH-
JIacs OIIHKA BUPA3HOCTI MMO3UTHBHOI, HETaTHBHOI Ta 3a-
rajbHOI CUMIITOMATUKHU HIM30(peHii Ta CyilunanpHol
ITOBEIIHKH 3a JonoMororo mkaiaa PANSS.

VY naniii poOOTI ONMMCaHO Pe3yNbTaTH KOMILIEKC-
HOTO TICUXOJIarHOCTUYHOTO OOCTE)KEHHSI 3 BUKOPHC-
TaHHSM HACTYITHOTO TICHUXOJ[IarHOCTUYHOTO 1HCTPyMe-
HTapiro:

1. IlIxaya OLIHKY NO3UTHUBHHUX 1 HETATUBHUX CHU-
Hapomis (PANSS), a1 BUBUCHHS KITIHIYHOT i1 HEeipo-
JIENTHKIB Ta IHIIAX METOJIB JIKyBaHHS MIPH MH30(ppe-
Hii (o C.I1. Keto, JI.A. Omnep i A. ®indetiny) Paiiro-
poxcekuit [1.41., 2002 [7, c. 672];

2. KomymoGiiicbka miKkana OIIHKH TSHKKOCTI Cyi-
nuaaabHocTi (C-SSRS), 11t OMiHKY TSHKKOCTI CyTuuay
i cyiumnanbaoi pusuky (Mugpko A.A., bupon B.B.,
Posanos B.A., 2014 [7, c. 25-30));

ITix wac mpoBeeHHs JOCIIIKEHHs BCTAHOBJICHO,
110 /10 TIOYaTKy BeaeHHs OoroBux ik (2006-2013 pp.)
cepest YOJIOBIKIB SIKI CTPaXXIaloTh Ha MU30(peHito pi-
BEHB CYIIMIAIEHOI aKTUBHOCTI ckiaaas 53,17 %, a ce-
pen xiHok 46,83 %, y nepion BeneHHS 0OHOBHX mil
(2014-2016 pp.) piBeHb CyiIUIATBHOI aKTHBHOCTI Ce-
pen 9onoBikiB Ta xkiHOK ckiaB 50,00 %. (Tab.1).
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Tabauys 1
JuHamika 3MiH CyinMIaJILHOI AKTHBHOCTI 3 YPAXYBaHHSAM IeHAepy 10 Ta micas nouyatky ATO
Cratb/ pokn 2006-2013 2014-2016
YonoBik 53,17% 50,0%
Kinku 46,83% 50,0%

PosrnsnyBmm cimeiinmii ctas (Tab.2) mocmiaKyBaHOTO KOHTHHICHTY OCi0, BUSBJICHO, 110 HAMO1MBIIHA Bif-
COTOK TIPOSIBY CYiMAaIbHOI aKTUBHOCTI OCi0 13 mu30(peHiero npumnagae Ha HEOAPYKEHUX 0CiO migaac BeAeHHS
6oiioBux il — 55,56 %, a 0coOH 1110 BTPATWIN IPY>KUHY, YU YOJIOBIKA ITiJUac BeJCHHs OOWOBHX [iii B3araji He
MPOSIBIISUTN CYTUIAIBHOT aKTUBHOCTI. Y TIOpIBHAHHI MOKa3HUKIB 10 nmoyatky ATO ta mig yac nposenennst ATO,
CJIifl 3ayBaXKUTH, 110 3HauuMo (Ha 20,91 %) miABHUIIMBCS BiICOTOK CYIIMIaIbHOI aKTUBHOCTI Cepe/] HEOIPYKEHUX
0ci0 y TOpiBHSHHI 3 MHPHHM YacoM, i 3MeHmmIach Ha 10,98 % cyinunanbHa aKTHBHICTG ITiJ] Yac MPOBEICHHS
00MOBHX JIili cepe]l pO3TyUeHHX OCi0.

Tabauys 2
JlnHaMika 3MiH cyiIuIaIbHOI AaKTHBHOCTI 3 ypaxXyBaHHSIM CiMeHHOI0 cTaHy /10 Ta micjas noyatky ATO
Cimeilinuii cTan/ poku 2006-2013 2014-2016
Onpy>KeHHI/0IpyKeHa 37,80% 38,89%
HeonpyxeHuii/He3aMi>KHs 34,65% 55,56%
Posnyuennii/poznydena 16,54% 5,56%
BrnoBa/BaiBens 11,02% 0,00%

[Ipu BUBYEHI qMHAMIKK 3MiH Cy{IMAANBEHOI aKTUBHOCTI 0Ci0 i3 mm30¢peHieto 0yiI0 3BepHEHO y Bary Ha ix

piBens ocBitH (Tab. 3), BcTaHOBIIEHO, IO MiAYAC BeISHHS OOHOBHX il 3HI3UBCS PiBEHH CYINMIATBFHOI aKTHBHO-
cTi cepen ocib i3 cepenHboro ocBitoro Ha 11,38 %, 1 Ha 13,71 % cepen ocib 3 mpodeciiiHo-CTIeiaabHOI0 OCBITOIO.
ITix wac mpoBeaeHHsT OOHOBHX [iti OYB IiIBUIIEHUH BiICOTOK CYIIMIANEHOI aKTUBHOCTI cepet 0ci i3 cepeTHbo-
TEXHIYHOIO OCBiTOI0 Ha 6,27 %, Ta Ha 18,81 % cepen 0cib i3 BUIIOIO OCBITOIO.

Tabauys 3
JlnHamika 3MiH CyilUIaJbHOI AKTHBHOCTI 3 YPaXyBaHHSAM PiBHS OCBiTH 10 Ta micas moyatky ATO
Ocsirta/ pokn 2006-2013 2014-2016
Cepenne 16,94% 5,56%
Ipod. cnerianbhe 63,71% 50,0%
Cep. TexHiuHE 4.84% 11,11%
Buma 14,52% 33,33%

[pu po3risani Takoi comianbHO-AeMOTpadidHoi XapaKTEPUCTHKH, K COIiaJbHHUN cTaTyc Oyjia BHSIBIICHA Ha-
CTyITHa JUHAMIKa CYiluAaIbHOl aKTHBHOCTI 0¢il 13 mm3odperieto (Tad.4).

Tabauys 4
Junamika 3MiH CyiIMIa/IbHOI AKTHBHOCTI 3 YpaXyBaHHAM
COLiaJILHOT0 CTATyCy 10 Ta micas moyartky ATO
Cou. craryc/ poku 2006-2013 2014-2016
PoGounit 13,60% 33,33%
Cyx00BeIlb 0,00% 5,56%
TumM4acoBo HE MpaIFoe 47,20% 61,11%
Iencionep 25,60% 0,00%
TuBamiz 13,60% 0,00%

BcranoBieHo, 1o cyinnaaabHa akKTUBHICTD MTi4ac MPOBEACHHA O0HOBUX [iil 3HU3MIACH CEPEe/] IIEHCIOHEPIB

Ha 25,60 % Ta cepex inBaiinis Ha 13,60 %. PiBeHs cyilumansHOi aKTHBHOCTI cepejt 0cib i3 mmM30(ppeHiero mi yac
MpoBeAeHHS 00ioBUX il Oyio miABHIICHO cepea pobounx Ha 19,73 %, Ha 5,56 % cepen cayxOOBIB Ta Ha
13,91 %.

Hapani Hamu Oy1o npoaHaxizoBaHo 3MiHH Y TUHaMILl ()OPM, MOTHBIB Ta TPUrepiB CyilMIaILHOT aKTHBHOCTI
ocib i3 mm3odpeHiero. 3a hopMamu TPOSBIB CYTNUAATBFHOI AKTHBHOCTI 0yJI0O BCTAHOBJICHO HACTYIHI JUHAMIYHI
3minu (Tab.5)

Tabauys 5
JuHamika 3miH cyinuaaabuux ¢opm 1o ta micias nouyatky ATO
dopma/ poku 2006-2013 2014-2016
JymMkn 20,93% 11,11%
3anymu 8,53% 33,33%
Hawmipu 18,60% 27,78%
Crpoba cyinm 11,63% 11,11%
IMapacyinua 40,31% 16,67%
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VY nepion npoBeneHHs 6oioBux Hii 3menmeno Ha 0,52 % cyinmmaneHi cripobu, Ha 9,82 % cyiumn ampHi
IOyMKH Ta Ha 23,64 % mapacyinuy, 3Ha4HOo OyJIo IiABUINEHO MOKAa3HUKH CyiluaanbHol 3axyMmiB Ha 24,80 % Tta
301JIBIIEHO MOKa3HUKHU CyIlMAaIbHUX HaMipiB Ha 9,18 %.

BusiBneHHs quHaMiky cyiupMaaibHUX MOTHBIB (Ta0. 6) BKa3aso, IO MiJuac BeJeHHS OOMOBHX /il 3HIKEHO
KIJIBKICTh CYTLMIaIbHOT aKTUBHOCTI 32 MOTHBOM YHUKHEHHs HenpueMHocteit Ha 10,10 %, Ha 13,30 % 3a MoTHBOM
YHUKHEHHS cTpakaaHb Ta Ha 1,57 % 3a MoTHBOM B033’€1HaHHS. [1iBuILIEHO piBeHb cyiIMAANBEHOI aKTHBHOCTI 32
MOTHBaMH IIPOTECTY Ta caMonokopanHs Ha 11,24 %, 3akmuky — Ha 1,6 %, sxepTBonpuHomeHHs — Ha 0,84 %.

Tabnuys 6
JlnHaMika 3MiH cyiIuIaIbHAX MOTHBIB XBOPHX i3 In30¢peHiclo 10 Ta micas nouyatky ATO

MoTtun/ poku 2006-2013 2014-2016
IIportect 16,54% 27,78%
3aKImnK 9,45% 11,11%
YHUKHEHHS HETPUEMHOCTEH 26,77% 16,67%
YHUKHEHHS CTPaKJIaHb 24,41% 11,11%
’KepTBOonpuHONIEHHS 4,72% 5,56%
CaMOomnoKopaHHs 16,54% 27,78%
Bo3s'ennanns 1,57% 0,00%

AHaJi3 TUHAMIKH 3MiH CYIlIUIaTbHUX TpUTepiB cepen ocib i3 mmu3odpenieto (Tab.7) qo Ta migyac mpose-
nenHst ATO Bka3ye Ha 3HWKEHHS 10 HyJISl TPUTEPiB: KOHQIIIKT B POAMHI, 0i1b, MaTepialibHI IpoOJIeMH, Heie31a-
THICTB Ta TSHKKE 3aXBOPIOBAHHS MiJl Yac BeAeHHs 001oBHX Aiil. Byro nminBuineHo nix yac 60HOBUX [iif TOKa3HUKH:
nernpecii — Ha 41,79 %; xon¢uiikT 32 Mexamu — Ha 2,88 %; 3aroctpeHHs — Ha 1,94 %, a TakoX BCTaHOBIICHO

HEe3HayHe 3MEHIICHHS 32 TPUrepoM camoTHOCTI Ha 0,78 %.

Tabauys 7

JuHamika 3MiH cyinuIaJILHUX TPUrepiB 10 Ta micjas noyatky ATO

Tpurep/ poku 2006-2013 2014-2016
3arocTpeHHs 27,23% 29,17%
Jemnpecis 12,38% 54,17%
Kondbumixtu B ponuHi 21,78% 0,00%
Kondumikta 3a Mexxamu 5,45% 8,33%
ITouyTTsl NPOBUHU 6,93% 4.17%
bins 2,48% 0,00%
CaMOTHICTB 4,95% 4.17%
MartepianpHi mpobieMu 10,89% 0,00 %
HenieszgatHicts 4,95% 0,00%
TsxKe 3aXBOPIOBAHHS 2,97% 0,00%

BucHoBku. Hamre mocnijpkeHHs OKa3ano, 1o y
BilfHy MOTHB «B033’ €JHaHHs» HeBimroBaBcs (1,57 % no
0,00 %); 3MEHIUBCS MOTHB «yHUKHEHHS CTPaKIaHb)
324,41 % no 11,11 % Ta MOTHB «yHHKHEHHS HENpHE-
MHOcTel» 3 26,77 % 10 16,67 %, 301IbIIMINCH TOKA3-
HHUKH 32 MOTUBAMH: «CaMOTIOKapaHHs» Ta IIPOTECTY»
3 16,54 % no 27,78 %. Ilapacyinuan 3MEHIIIINCH 3
40,31 % mo 16,67 %; nymku 3 29,93 % mo 11,11 %;
30inbimnuch Hamipu 3 18,60 % no 27,78 % 1 3agymu 3
8,53 % no 33,33 %. BigmiuaBcs 3picT cyilumaiB cepen
HEOJIpyKECHUX/He3aMikHIX 3 34,65 % mo 55,56 %; 3me-
HIICHHS KUTBKOCTI CYIIMIIB Cepell PO3IYyYCHHUX 3
16,54 % mo 5,56 %; cepen BIOIBIIB CyillnaaabHa aKTH-
BHIiCTh HiBemoBanach 3 11,02 % g0 0,00 %. B 3anmex-
HOCTI BiJ cTaTi CYiMJCHTIB i3 MM30(PEHI€I0 MOKa3-
HUKH 10 Ta micist modyatky ATO He HaOyw 3HAYUMHX
3MiH. B 3a1eXHOCTi Bif piBHS OCBITH CYIIIHIEHTIB i3
m30(peHi€elo 301IbIHIach KUTBKICTB 0Ci0 3 BHIIOO (
3 14,52 % mo 33,33 %) Ta cepeAHBO TEXHIYHOIO OCBi-
to10 (4,84 % mo 11,11 %) Ta 3MeHIIINCH cepen ocib
13 3aranpHO cepenHboro (3 16,94 % mo 5,56 %) ta mpo-
(eciitno cnemianbHOIO (3 63,71 5 10 50,00 %) ocBiTOMO.
3a yacu BiiiHU HIBEJIOBAIKCH CYilIMIIU cepe]] IIeHCIOHe-
piB (3 25,60 5 no 0,00 %) Ta imBamigis (13,60 % no

0,00 %); 30inpmIIUChH cepen podounx 3 13,60 % no
33,33 %, TmMyacoBo Hemparorounx 3 47,20 % no
61,11 % Ta moYanu BiIMIYaTHUCh cepel CIyKOOBIIB (3
0,00 % 3pic mo 5,56 %). 3HUKIH CYiuAN y HACTIIOK
koH(mikTiB y poauHi 3 21,78 % mo 0,00 %, Gomo 3
2,48 % no 0,00 %, matepianbaux mpodiem 3 10,89 %
10 0,00 %, Hemie3gaTHOCTI a0O0 COIiaIbHOI HECTIPOMO-
xHOCTI 3 4,95 % 10 0,00 %, TSHKKHUX 3aXBOPIOBaHb 3
2,97 % 10 0,00 %; 3MEHIIUIKCH 3 TOYYTTS IPOBUHH 3
6,93 % no 4,17 %; 30iLIBIIMINCH Y HACHIJOK COIlia-
JILHO-TIOMITUYHUAX KOHMIIKTIB 3 5,45 % 10 8,33 %, 3a-
roctpenHs musodpeHii (3 27,23 % no 29,17 %) ado ae-
npecii (3 12,38 % 1o 54,17 %).

3a mkanoro PANSS, y martieHTiB 3 mu3oQpeHiero
i cyiIMIambHOO MOBEIIHKOO IIiJ] Yac BiHH BimMida-
JIUCH OUTBII BUCOKI MOKA3HHUKH 32 MIKAJIaMH: TICHXOMO-
TopHe 30ymKeHHs (p4), BOPOXKICTH (p7), 3HIDKEHHS KO-
MyHikabenpHOCTI (H3), macuBHa-anatudHa comiaiabHa
camoizousmist (H4), 3HWKEHHS CIIOHTaHHOT U MOBHOL
aktuBHOCTI (HO6), mopymeHHS CymKeHb M KPUTHUKU
(r12); 1 3HMKEHHSI TOKA3HUKIB 3a IIKaJaMH: MapeHHS
(p3) Ta comaruzariii (rl).

JKinku sik mpaBuiio OLNbLI coliani3oBaHi, MalOTh
O1/TbII HU3BKHI TOYaTKOBHUH PiBEHb IOMaraHb, B MUPHI
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YacH BOHHU TOPHYTHCA 10 CiM'l 1 YOJIOBIKOBI, a Mif 9ac
BIHHU OPIiEHTYIOTHCS Ha JiTei i cebe. YomoBiku OibII
purinHi 1 X couianbHi 3B'SI3KH 1 YCTAHOBKH OUIBII CTe-
peoturHi i popmaibHi. Tomy 3a mikanoro PANSS y xi-
HOK 3pOcCJia Mi03puTiCTh-i/1e1 mepeciiayBaHHs (IIKaia
P6) y 4onoBiKiB TPOXH 3HU3MIIACK, Y JKIHOK 3pocia Jie-
KOMIICHCAIIiSl ¥ TPUBOXKHICTH (T2).

3a HaKMMHU KIHIYHUMH CIIOCTEPEKEHHSIMH CaM
TICUX03 1 aKTUBHICThH MATOJOTIYHOTO MPOIECY 1O 1 ik
Yac BilfHM CTaTUCTUYHO HisIK HE BIUIMBANA HA CyIlMIa-
JbHY aKTHBHICTB, @ OCh TAKH HACIIIKH, SIK 3aMKHYTICTh
1 comianbHa 130JIALis TOYMHAIH TPATH POIb TPUTEPY.
Ile Mo>xHa TpaKTyBaTH, 5K T€, IO 130JIALIS IPU3BOJUTH
JI0 OOpHUBIB MiATPUMYFOUOTO JTIKYBaHHS, AaJIi 10 3aroc-
TPEHHS MaTOJOTTYHOT CHMIITOMATHKH, TICUX03Y 1 aKTH-
Bi3ye CyilMIaIbHy MOBEAIHKY.

OTxe, citif 3a3HaYMTH, 110 cama cutyatis ATO ne
Npu3BeJa J0 KiIbKICHUX 3MiH CYiMJalbHOT aKTHBHO-
CTi cepes HaceJIeHHsI, ajle BUKJIMKaNa 3HayuHi SIKICHI Ta
CTPYKTYpHI 3MiHH, 5SKi OyIyTh pOaHaIi30BaHi B XOIi
MOJAITBINOI POOOTH.
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PORTRAYAL OF THE DISCOVERY OF ANESTHESIA IN VISUAL ARTS AND LITERATURE

Stolyarenko P.
PhD, assistant professor of the Chair of maxillofacial
surgery and dentistry Samara State Medical University

OTOBPA’KEHUE OTKPBITUA AHECTE3UU B U30BPA3BUTEJIBHOM NCKYCCTBE "
JHUTEPATYPE

Croasipenko ILIO.

KaHouoam MeOuyuHCKUX HayK, OOYeHm Kageopvl 4eioCmuo-nuyesol xupypeuu u cmomamonozuu Camap-

Abstract

CKOoco eocydapcmeelmozo MeauLIMHCKOZO YHUsepcumema

The article deals with issues related to the display in art and literature of an important event in the history of
medicine - the discovery of anesthesia. The styles of painting by Robert Cutler Hinckley's "The First Operation
with Ether”, Warren and Lucia Prosperi's "Ether Day, 1846", 2001 are discussed. Rare photos and daguerreo-
types are given. The 30 illustrations show the dramatic fate of the characters, and provide commentary and bibli-

ographic references.
AHHOTaNNA

B craTthe paccMaTpuBaroTCs BONPOCHL, CBSI3aHHBIE C OTOOPaXEHHEM B HCKYCCTBE U JIUTEPAType BaKHOTO
COOBITHSI B HICTOPUH MEIUIIMHBI — OTKPBITHSI Hapko3a. O0CyKaatoTcst CTHIN HamicaHus kapTtia Pooepra Kar-
nepa Xunkiu «[lepas onepanust no apupom», Yoppena u Jlrocun IIpocnepu «Zlens Ddupa, 1846 rony, 2001 .
[IpuBonsres penkue pororpadun u qarepporunsl. Ha 30 mmmrocTpanusax nokazaHa ApaMaTHdeckas cys0a re-
POEB, IPUBOIATCS KOMMEHTApHU B OMOIHOTpadynuecKie CChIIKH.

Keywords: Robert Cutler Hinckley (1853-1941), Warren and Lucia Prosperi, history of anesthesia, fine

arts, bibliography.

KuaroueBsie ciioBa: Pobept Katnep Xunkiu (1853-1941), Yoppen u Jlrocus [Ipocmiepu, nctopust aHecte-

30UH, 1300pa3UTEIBHOE UCKYCCTBO, Obnbimorpadus.
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Crenyer OTMETHTh POJIb XYyHOKHHKOB, 3aredar-
JEBIINX 3TO BEIHYaiiliee cCOOBITHE B MCTOPUU MEIH-
nuHel. HecMoTpst Ha pasHoriacus HCTOPUKOB MeaH-
L[UHBI B OT/IaHUHU [1aJIbMBI IEPBEHCTBA TOMY WM HHOMY
MPETEHIEHTY Ha IPUOPHUTET B IEPBOOTKPBITHH, UX Yda-
ctue B coObITusax 1840-X romoB crajo BKJIAJOM B IO-
Oexy yenoBevecTBa Haj OOJIBIO C TOMOIIBIO AHECTE3NU
[1,2,3]. B 1882 roxy HaunHaronmii Xya0xHUK Pobept
Kytnep Xunkiu (Robert Cutler Hinckley, 1853-1941),

cienys coBery (paHmysckoro mnoprtperucra Kapo-
moca-J{ropana (Carolus-Duran, 1838-1917) u BbIimnos-
Hsisl TpeOOBaHMsSI MPOrpaMMbl OOyUEHHMsS JJISl MapuxK-
CKUX CTYIECHTOB-)KUBOIIMCLEB, PELIMJI HAIlUCATh Kap-
TUHY O MEPBOH YCIEIHON MyOJIMYHOH 1eMOHCTPALMN
s¢upHOI aHecTe3nu. B mocnexcTBun 3Ta 3au€THas U
yuebOHast kapruHa Xunkiu «The First Operation with
Ether (IlepBast onepauust mox adupom)» (puc. 1, 2)
CTaja OJJHOM M3 HawmboJee MOIMyJSIPHBIX KapTHH B HMC-
TOPHH MEIULINHEIL.

=~

Puc. 1. Kapmuna Robert Cutler Hinckley «Ilepsas onepayusi noo agpupomy, 1882 2. Xonem, macno, 8'x 10'. bo-
cmonckasn Meouyunckas Bubruomexa npu bubruomexeMeouyunvl Francis A. Countway, bocmon, Maccauy-
cemc. Ha nepeonem naane usobpasicensi creéa nanpaso: Yunvam Tomac I'pun Mopmon ¢ uneansimopom
aghupa 6 pykax, [Incon Konnunsz Yoppen, onepupyrowuii xyooscnuxa 30eapoa /[rcunvoepma 366oma, Ioen
@pocm, xkomopomy 30 cenmabpa 1846 . Mopmon noo s¢pupnvim nHaprozom 6esdonesnenno yoarun 3y6, dapnvs
@. Xeitgyo (xupype-unmepn), I'enpu /locexo6 Buzenoy (xupype, aemop nepgoii cmamvu 06 uHAIAYUOHHOM
Haprosze), Ozacmec 3. I'yno (spau Maccayycemckoii 6onbHUYbl 00Ueli NPAKMUKY, CIABUULL MEOUYUHCKUM KOH-
cynomanmom Mopmona, npednodxcun 8 duprom annapame OvixamenvHbvle KIANAHBL, Ol HA38AHUE NPENAPAMy
"nemeon" (om epeu. Jlema — pexa 3a66enus), Obill NPONALAHOUCTIOM HOB020 Memooa u ceudemenem Mopmona
npu pecucmpayuu OmKpuimus 6 610po NAMeHmos
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Puc. 2. Ilepconasicu na xapmune Pobepma Kymnaepa Xunxau. HUn. no [3]:

1. HeusBecTHBIH penopTep razeTsl;

2. Ixon Konn Isnron (John Call Dalton, 1825-
1889), cryaent ["apBapIckoif KO METUIIHHEL,

3. Yumeam Ywiesamcon Bemmaarron (William
Williamson Wellington, 1814-1896), nBoropoamHbIii
Opat 6ompHOTO DnBapna Jxmmsdepra I600Ta;

4. Ao6ens Jloypenc Ilupcon (Abel Lawrence
Peirson, 1794-1853), xupypr-KoHCYIbTaHT, Maccauy-
ceTckasi OOJIbHUIIA O0LIeH TPaKTHKH;

5. Yapines Ocea Xenapert (Charles Hosea Hildreth,
1825-1884), crynment I'apBapickoil HIKOJBI Meau-
[UHBI;

6. Yumpsm Tomac I'pun Mopron (William
Thomas Green Morton, 1819-1868), anecte3uouior;

7. Hxonaran Mboiicon Yoppen (Jonathan Mason
Warren, 1811-1867), xupypr MaccauyceTckoi 00Jb-
HUIIBI OOIIIEH TPaKTHK;

8. Dasapn xunsbept D660t (Edward Gilbert
Abbott, 1825-1855), nauueHr;

9. xon Kommuus Yoppen (John Collins Warren,
1778-1856), npodeccop anatomuu u xupypruu [ ap-
BapJICKOM MEJUIMHCKOM ILKOJIbI, PYKOBOJHUTENb XH-
PYPTHU 1 OCHOBATEJIb MaccauyceTCKOM OOBHUIIBI 00-
el MPaKTUKH, OTIEPUPYIOLINI XUPYPT;

10. 36en @poct (Ebenezer Hopkins Frost, 1824-
1866), yunress My3bIKH, TIOJTy4aBIIHIA OOLIYIO aHECTe-
3HIO TIPH IKCTPAKINK 3y0a HECKONbKO paHee, 30 ceH-
Ts20ps 1846 roxa;

11. Yapnes @penepux XeiiByn (Charles Frederick
Heywood, 1823-1893), mrratHblii xupypr Maccauycer-
CKOW OOJIBHUIIBI OOIIEH PAKTHKHY;

12. Tenpu [xeko6 buremoy (Henry Jacob
Bigelow, 1818-1890), mpodeccop xupypruu I'apap-
CKOM MEIUIIMHCKOMN IIKOJIBI,

13. Oracrec Daaucon ['yna (Augustus Addison
Gould, 1805-1866), Bpau M KOHXHOJIOT, CEKPETaph,
Maccauycetckoro O0riectBa MeaUIIUHBL,

14. Conomon [I3euc Tayncenn (Solomon Davis
Townsend, MaccauyceTckoii GOJIHHIIBI 00LIEH Mpak-
THKH.

Heckonbko ner mocne mpasaHoBanus 150-i ro-
JIOBIIMHBI MIEPBOTO 3(UPHOTO HAPKO3a COBET MOIEYH-
Tened MaccadyceTckoi OONBHHUIBI OOIIei MPaKTHKH
(boctoH, Maccadycerc), BIOXHOBIEHHBII ITOKTOPOM
Jxonom Xepmanom (John B. Herman), mopyumn Yop-
peny u Jlrocun IIpocnepu (Warren, Lucia Prosperi)
BOCCO3/IaTh 0oJiee TOYHYIO U JOCTOBEPHYIO IO BO3-
MOYKHOCTH KapTHHY O MEepBOW JeMOHcTpanuu 3dup-
Horo Hapko3a. Kaptuna «Jlens a¢upa, 1846 roay (puc.
3, 4), 6euta mpenacrasiena 16 okrabps 2001 roja,
POBHO depe3 155 et nocne UCTOPUUECKON IEMOHCTpa-
uu anecre3un 3¢upom. Kapruna 6sta npenoanecena
B KauecTBe mnojapka MaccadyceTckoll OonbHUIE 00-
e NpaKTUKU.
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Puc. 3. Kapmuna Warren u Lucia Prosperi «/Jenv Dghupa, 1846 200», 2001 2. Xoncm, macno, 6' X 8" Maccauy-
cemckas 6onbHUYa 0OUyeli NPAKMuKY, apxuesl U cneyuanvHvie koanrekyuu, bocmon, Maccauycemc.
Hn. no [4]. Ilybnruxyemcs ¢ paspewierust

Puc. 4. Ilepconascu na kapmune Yoppena u Jliocuu Ilpocnepu (umena nooei, no3uposasuiux 0Jist KApmuHwl).
HUn. no [3]:
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Bce akanemunueckue Ha3BaHUA OTHOCSTCA K [ap-
BapJICKOW MEIMIIMHCKON WIKOJE, OTJEJIEHYECKHe — K
MaccauyceTckoii 00bHuUIIE 0011 TPaKTHKH, BocToH,
Maccauycerc.

1. Crynenr-menuk [nosupoBan Edward A. Stern,
AIBIOHKT-TIpO(heccop HEBPOJIOTHH, OTAEIEHHE HEBPO-
Jloruu];

2. Yunpam Yunbsmcon Bemmmarron (William
Williamson  Wellington, 1814-1896) [mo3upoBain
Michael Long, norieHT aHeCTe3nH, OT/ICIICHIE aHeCTe-
3WH ¥ UHTCHCUBHOM Tepamuu];

3. Cryment-mMenuk [mo3mpoBan John Donohoe,
MIPUTJIAIIEHHBIN TOCTH|;

4. Tenpu [Ixeko0 burenoy (Henry Jacob
Bigelow, 1818-1890), [mo3uposan W. Gerald Austen,
npodeccop Xupypruul;

5. CrymenT-Menuk [mosupoan James W. May,
npodeccop XUpPypruu, pyKOBOJUTENb OTAEICHUS Ija-
CTHUYECKOH U PEKOHCTPYKTUBHOI XUpypruuj;

6. Cryment- menmk [mo3mpoBan Andrew L.
Warshaw, ipodeccop XUpypruu, OTACICHHE XHPYPTH-
YECKOTO JICUCHH |;

7. Crynentr-menuk [mosupoBamu  W. Scott
McDougal, Walter S. Kerr, mpodeccop yposnoruu, oT-
JIeJIEHNE YPOJIOTHH ;

8. Uapnp3 Openepux Xetisyn (Charles Frederick
Hey—wood) [mosupoBan Glen M. La Muraglia, agb-
IOHKT-TIpOeccop XUpypruu, OTAEIeHIE XUPYPTUH |;

9. Conomon /[IpBuc Tayncenn (Solomon Davis
Townsend) [mo3upoan John D. Stoeckle, mpodeccop
MEIUIMHBI, 3aCITy>KEHHBIH JIeqTellb, OTAEIEHHE MeIH-
LIUHBI;

10. Ixon Komumuns Yoppe (John Collins Warren,
1778-1856) [mo3uposan J. Philip Kistler, mpodeccop
HEBPOJIOTUH, OTJETICHHE HEBPOJIOTHH;

11. Tenpu [xexod6 buremoy (Henry Jacob
Bigelow, 1818-1890) [mosuposan Robert L. Martuza,
Higgins npodeccop HEWpOXUPYpPruu, pyKOBOIUTEINb,
OTJIeNIeHNe HeHpoXupypruul;

12. D6en Ppoct (Ebenezer Hopkins Frost, 1824-
1866) [mo3uposan John B. Herman, anbroHkT-nipodec-
COp NCUXHUATPHH, OTICJICHHUE ICUXUATPUH];

13. VYumesim Tomac I'pun Mopton (William
Thomas Green Morton, 1819-1868) [mo3upoBanu
Warren M. Zapol, Reginald Jenney, npodeccop ane-
CTE3UH, PYKOBOJUTENb, OTICICHHE aHECTe3UH W HH-
TEHCHBHOH Teparumu];

14. Oracrec Dgmucon I'yng (Augustus Addison
Gould, 1805—-1866) [mosupoan William E.
Minichiello, aproHKT-Tpodeccop IMCUXOIOTHH B OT/e-
JICHUU TICUXHATPHH, OT/ACIICHUE ICUXUATPUH];

15. Dmeapn dxmieoept 2600t (Edward Gilbert
Abbott, 1825-1855) [mo3uposan David Silverman, cty-
JICHT, IPYT XYJ0>KHUKOB];

16. Txon Kamn Janron (John Call Dalton, 1825-
1889) [mo3uposan William G. Austen, 1oueHT Xupyp-
THH, OTIENICHUE IUIACTUYECKOW W PEKOHCTPYKTHBHOM

XUPYPTHH].

Tenepsr nHbOpMaNMA 0 caMUX XyAZOKHUKaX. Po-
6ept Karnep Xunkiu (Robert Cutler Hinckley, 1853-
1941) pomguncs B mrate Maccauycerc 3 anpens 1853

rozga. MecTo po>kKIeHus Xy I0KHUKA [0 pa3HbIM HCTOY-
HUKaM oTMedeHo kak bocton [2] m HoprremnTon [1].
Pobept ObLI e11é OAPOCTKOM, KOT/Ia POTUTEIIH OTIIPa-
Bui ero B [aprk st 00ydeHust HCKycCTBY. XUHKIIU
mpoB&n TaM nouTt 20 JeT U NPOXOJWIT 00yUEeHHE KHU-
BOINCHU II0Jl PYKOBOJCTBOM 3aME€YaTEeIbHOIO MOpPTpe-
tucta Kapomroca-/ropana (Charles Auguste Emile
Durand, 1838-1917). B 1882 roay mo coBety y4uuTess
Xunkan Hagan padoTaTh Haj KapTuHOU «IlepBas orme-
panus nox 3¢upom». IHTEpeceH TOT GakT, 9To meppas
myOnMYHas TEMOHCTpAIHsl aHecTe3nu 3pupom ObLTa
MPOBEJECHA 3aJONr0 [0 TOro, Kak pPOAWICS caM
XWHKIM, © MaJOBEPOSITHO, YTO OH KOT/a-TH00 OBLI
JIMYHO 3HAKOM C KeM-HUOY/Ib U3 YYaCTHUKOB 3TOTO CO-
ObITHs1. [103TOMY OH MOTPATHI MHOTO BPEMEHH, BBISIC-
HSIS1, KTO IIPUCYTCTBOBAJ HA 3TOM HApKO3€, KOHCYIbTH-
PYSACH C pa3HBIMH JIIOAbMH B bocToHE U mpocMaTpuBast
3aIliCH 1 ra3eTHBIE CTaThH. JTa padoTa IMPOA0IIKAIACh
11 met no 1893 rona, korma KapTHHA ObLIA ITOYTH 3a-
BepeHa [ 1, 2].

Hecmotpst nHa TO, uto TBOpYecTBO Pobepra
Xunkmn HacuuThBaeT Oomee dem 300 kapTHH, TaB-
HBIM 00pa30M, MOPTPETOB, MINPOKOH H3BECTHOCTH 3TH
paboTHI He MOMy4YHIH. VICKITIOUeHHE COCTABIISAIOT JIUIIb
nBe ero paboTel: moptper KamutaHa JxoHa bappu
(John Barry, 1745-1803), SIBASFOIIHICS YacThIO KOJI-
nekuuu Mopckoro BenomcTBa CIIA, u mopTper uinena
Konrpecca ot mrara Jlxopmkus Yapnsza Opeaepuka
Kpucna (Charles Frederick Crisp, 1845-1896) u3 xoin-
nexuuu [anater npeacrasureneit CHIA.

CoBpeMeHHbIE XYyHOXKHUKH YoppeH u Jlrocus
IIpocnepu Beipocnu Bo @nopuae u Hooit Anrnuu, co-
OTBETCTBEHHO, M B HACTOAIIEE BPEMs MNPOXKHBAIOT B
Caytbopoy, mrar Maccauycerc. MIx paboTsl — 3TO
MOPTPETHI, NEN3aXKKU U MEMOPHAJIbHBIE KapTUHBIL. Heko-
TOpBIE MX KapTUHBI NPEACTABICHBI HA BHICTABKAax B
OoNbHHIIAX, B KIMHUKAX U TOProBbIX 37aHusX B HoBo#
AHTTINM; TpeArnodnTaeMas TeXHHKa — XOJICT, Macjo
[3].

XOTs 9TH 1BE KApTHHBI [TOKA3bIBAIOT OJIHY U TY e
CLIEHY, TPaAULUOHHBIN MOAX0 ] XUHKIJIN PE3KO KOHTpa-
CTHPYET C «()OTOKYPHAINCTCKUM» ToJKOBaHHeM [1po-
crepy. 3puUTENsIM TPYAHO CPaBHUBATH JOCTOWHCTBA
JIBYX KapTWH, HallUCaHHBIX B Pa3JIMYHbBIE MEPUOIBI, C
TIOMOIIBIO PA3IMYHBIX CTHJIEH, W MMEIOIINX pPa3ny-
mbie menu. S. P. Desai et al. [3] B cratbe «McTopust mByx
KapTHH, N300paKaromnX MEepBYIO0 MyOIUIHYIO IEMOH-
CTpanuio 3PUPHONA aHECTE3UM» OUEHb BEPHO OTMETHITN
JIOTIOJTHATEIIbHBIA BKJIAJl, BHECEHHBIH PaOOTON YeThl
[Ipocniepn ¥ U3yYMIIN SMOILIMOHANBHYIO PEAKIUIO, BBI-
3BIBACMYIO STHMHU PabOTaMH, KOT/1a U TI¢ OHU OBLIH CO-
3/1aHBl, 1IEJIb UX CO3JaHMs U pa3nuuue B CTUIIX. «Co-
BpeMeHHas kaptuHa [Ipocniepu orpaxaer Oosblie BH-
JUMBIX JeTajel, oHa Oojiee TOYHa B MCTOPUYECKOM
IUIaHe ¥ repeAaéT Ooblle OIYIICHNS ACHCTBUS, YeM
KapTuHa XUHKIH. ITH 3((HEKThI TOCTUTAI0TCS OTYACTH
¢ MOMOILBIO UCHOJIB30BaHus yeTod [Ipocnepu cBera ¢
pa3MYHON HACHIEHHOCTBIO, MYTEM H300pakeHHs
MIPOCTPAHCTBA, @ HE IMOJHOTO 0030pa yYacTHHKOB, U
MyTEM HCTIONB30BaHMUA Oosee oOImel KOMITO3UIIHH.
Kapruna Xunknu Ob1a co3nana B [lapwke, Bo @pan-
uuu, a kaptuHa IIpocnepu B coBpemeHHoMm Baruar-
ToHe. XMHKJIM B CBOel paboTe B TeueHHE MNepHoja
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cBoiire 10 JeT mpuaepKUBaeTCs TPATUIINNA, MPEBAITH-
PYIOLINX BO BTOPOii mosoBuHe 19-To cTonerus. OH mo-
CTaBHJI Y4aCTHHUKOB ﬂeﬂCTBMe nepea nagueHToM, a HeE
BOKpYr' manueHTa. Kpome TOro, oH paccpeiroToumi
Y4aCTHHUKOB, pacCIiOJIOKMB UX Ha paCcCTOAHUU APYT OT
JpyTa, CO31aJ TeM CaMbIM IpaMaTH4eCcKyIO CLIEHY.

[MomoOHO paboTam DitkuHca u PemOpanara ... cy-
npyru [Ipocniepu crapaercst co0moaaTh MeTUINHCKYIO
TOYHOCTH, OOecTieunBasi HabIroIaTeIsIM Hanobosee BbI-
TOZHOE TOJIOKEHHE OJIIKe K MECTy AEHCTBHUS M pac-
CTaBJSIET YYaCTHUKOB BOKPYT MECTa 3TOTO JEHUCTBHS.
Kapruna IIpocniepn nmoxa3pIBacT NALUEHTA, CIIOKOM-
HOTO BO BpeMs omepanud. YmibsiM MopToH u3o0pa-
KEH Kak HaOJIoJareNb, CTOSIIUA Hepel MalueHTOM.
Orta kapTuHa 6oJee ToYHasl, OJHAKO, CIEAYET IPUHATH
BO BHHMAaHHUC TPYAHOCTHU, C KOTOPBIMU CTOJIKHYJICSA
XUHKIM TPH BBISICHEHHH CIMCKA NPUCYTCTBYIOIINX,
UX pOJIM M HCHOJIB3yeMoro o0opynoBaHus. 3aTo
XuHKIM Oonee mpeycren B N300pakeHUN CLEHBI, KO-
TOpas IpenBemana oTKpseITHe anecte3uu. CrieHa Ka-
JKETCsI TeaTpalbHOM, a Ooylee CKPOMHOTO pasMepa Ha
camoMm gnene «Kymon Ddupa» KakeTcs: BIOIHE 0O0Jb-
MM, ¢ MHO)KECTBOM YYaCTHHKOB Ha IIEpefHEM U Ha
3aJHEM TUTaHe. XUHKIIM 00palaeT Hallle BHUMAaHUE Ha
MaIMeHTa, UCTIONB3Ys OoJiee CBETIIbIe KPacku, n300pa-
Kasl TepelHUi TIaH ¢ OoJjiee YETKUMH KOHTYpaMH, U
n3o0paxkasi TpennoiaraeMple OSMOIMHM Ha JIMIAX
HabOmronateneit. 3puTens HE MOXKET BHAETH pa3pe3 U
KPOBB, TaK YTO y Ka)KAOTO 3PUTENs] KapTHHBI BO3HH-
KalOT COMHEHHUSI — JAEHCTBUTEIBHO JIM XUPYPI CIemai
paspes.

Bremnuii Bun obonx xupypros, ['enpu xekoda
burenoy n I>xona Konnunsa YoppeHna 3aMeTHO OTIIH-
YgaeTcs OT 00JINKa XUPYpProB, M300paxkaeMbIX Ha (HOTO-
rpaduax W moprperax Toro BpemeHu. Kpome Toro,
XWHKIHM H300pa3nil Ha KapTHHE JIIOACH, KOTOPEIE BEPO-
STHEE BCEr0 OTCYTCTBOBAIM BO BPEMS ITOTO COOBITHS
(crynenr-menuk Charles Hosea Hildreth (1825-1884),
xupypr Abel Lawrence Peirson (1794-1853), xupypr
Jonathan Mason Warren (1811-1867) u Bpau William
Williamson Wellington (1814-1896). Taxxxe oH He
n300pasuil AByX Bpauei, KOTOpbIE BEPOATHO MPHUCYT-

CTBOBAIM Ha JEMOHCTpanMH — XUpypru Samuel
Parkman (1816-1854) u George Hayward (1791-1863)
[1, 2].

HecMoTtps Ha 3TH HenOCTAaTKU, KapTUHA XHUHKIN
SBIISIETCS BBIJAIOIIAMCS JOCTHDKEHHEM IIS XYZHOXK-
HHUKa, TOJBKO 3aBeprraromero cBoé¢ obydenume. Kap-
tuHa Xuukiu «I[lepsas omepanus moz 3GhUpoOM» 10-
HecJla 10 Hac BOJIHEHHE ATOTO 3aMEeYaTesIbHOrO COOBI-
THS ¥ TO3BOJMJIIA HAM ydYacTBOBaTh B  €ro
Mpa3/HOBAHUM.

B otiuune ot Xunknu ueta Ilpocnepu nepensu-
HyJia MalMeHTa Ha IepeJHUN IJIaH KapTHHBI OT LIEHTpa
Brpaso. LlenTpanbHoll Qurypoil neiicTBus sBISETCS
xupypr xon Komumas YoppeH, noka3zaHHbIH 3a pabo-
Toi. KpoBb IBHO BUIHA HE TOJIBKO HA pyKax y XUpypra,
HO TaK’Ke Ha IIee ManuenTa u B Ta3y. CleHa aeicTBus
U €T0 YYaCTHUKH II0 CYILECTBY OJHH U T€ XK€, KaK Ha
KapTuHe XUWHKJIM, HO HaOmogaTenu IepeHOCATCs
OmKe W CMOTPAT CBEPXY BHU3 Ha IPOUCXOJSIICE.
IlepBas peakuusi, KOTOpas BO3HUKAET y 3pUTENS, OCO-
OCHHO eCJIi CMOTPETh Ha KapTuHy «Jlenb Ddupa, 1846

rO/I» M3, — MOXKET 3TO JEUCTBUTEIHHO (OTOrpa-
¢uss? Ho BCE cTaHOBHUTCS] MOHSITHBIM, KOT/IA y3HAEIID,
YTO HJIst JOCTHKCHUA TOUYHOCTU XYAOXKHUKH B3SJIU 60-
nee yeM 200 ¢ororpaduii ClieHbI, CO3MaHHON HATYP-
IMUKaMH, OJACTbIMU B KOCTIOMBI TOT'O I€proJa.

Pabora BBEITISIUT KpaiiHEe peallMCTHYHOM, TINA-
TEJbHBIA €€ OCMOTpP U BHUJI KPOBU YCHIIMBAIOT OLIYIIE-
HHE 3TOT0 BAXHOTO COOBITHS. PeamuctuuHoe, (poTo-
JKypPHAITUCTCKOE KaueCTBO, KOTOPOE JOMUHHPYET B pa-
6orte [Ipocnepn, sBNSAETCS CICACTBUEM HE COCTUHCHUS
MeJTBYANIINX IeTaleil, a CIeICTBIEM YETKOTO aKI[eHTa
Ha onpeaenéHHble MOMEHTHI. KapThHa He okasanach
HACTOJBKO TEIIION Kak paboTa XHWHKIIHM BCIEICTBHE €€
€MHOOOpPa3HOTO CBETa, OTCYTCTBUSI TeHeH, HeOOJb-
10¥ TIIyOHHBI 0030pa M BO3MOXKHO €€ PEaTUCTHYCCKUX
kauectTB. «Kymon D¢upay» okassiBaeTCs OJIM3KUM K €ro
JIEHCTBUTEIIEHOMY pa3Mepy, 8 YYaCTHUKHU O0Jiee OIHO-
POJIHO pacrpeeneHbl Kak Ha epe/IHeM, TaK U Ha 3a1-
HEM IUIaHe.

Ecmu XuHKm npa3aHyeT MepByIo JEMOHCTPAIIHIO
aHecte3nu 3pupom Ha pacctosHuH, To [Ipocnepn mpu-
TJIAITAI0T HAC CTaTh CBUICTEISIMHA OYEHB OJHM3KO K Me-
cTy necTBus. bonee TEMHbIE TOHA, KOTOPbIE TOMUHU-
pyioT, 6oee paHHee HM300pakeHUE 3aMEIAeTCs SIPKO
OCBEIIEHHON ONEpallMOHHOM KOMHATOW. XWHKIU HC-
MOJIb3YET PACXOJAIIeecs] OCBEIIEHHE M IOCTENEeHHO
pacTBopsieT Y€TKHE JIMHUU CYOBEKTOB IMyTEM CMEIIH-
BaHUs OJJHOTO TOHA ¢ ApyruM. Ero Gonbliee qpamaTu-
YecKoe N300pakeHre OTOABUTaeT HaOIroIaTess Ha3a]
B aTMOC(epy 3pUTENeH 32 IPOUCXOISIINM.

[Ipocniepn ymeno UCHOIB30BaIM ITAMHOCTH CO-
OBITHSL, TIPH KOTOPOM YIaCTHHUKH ObLTH cpoTOrpadupo-
BaHbI B KOCTIOMAaX TOT'O MEPUO/Ia, U 3aMEUYaTENIbHO Clie-
JIOBAJIM CBOEH LIETH — CO3/1aTh TOUHBIH, pEaJINCTUUHBIH,
Oym3kwii 0030p IeHCTBUTENBFHON omeparnuu. Tak Kak
OHHM TICpEHECITN Ha0oaaTenel B psaasl BOKPYT IEMOH-
CTpaIliH, CIIEHA SBJISETCS HACTOJIBKO IPaBIONOA00-
HOM, YTO JIETKO MPEACTaBUTH cede, KaK JABHUTraics Obl
MalMeHT, eciu Obl MMEN HEeaJeKBATHYIO aHECTE3HIO.
XoTst MopToH U HaOmogaeT, ¥ paboTaeT HA KapTHHE
Xunkiu, [Ipocniepu nokas3siBaloT €ro TPEBOry U rOTOB-
HOCTb K HEMEIJIEHHBIM JIecTBUSIM. B cpaBHEHUU ¢ 1o-
JaBJICHHOW aTtMocdepoli, KOTopas HANOJHSET CICHY
XUHKIH, CTENICHb MPEIIyBCTBUS 31€Ch Oojee 3HAYH-
TeJbHAS.

XymoXxHUKaM BO BpeMs paOOTBI HEOOXOIUMO Op-
TaHW30BaTh CIEHY, a TaKXKE OICTh YYaCTHHKOB B KO-
CTIOMBI COOTBETCTBYIOIIMM oOpa3zom. Ilpocmepu wmc-
moJib30Basid  (hotorpaduo, YTOOBI COBMECTHTH 3TOT
JIBYXCTYIIEHYATBIN Npo1ecC B OAUH. TOUHOCTB K pealib-
HOCTH M OOCTOBEPHOCTH ABJAIOTCA IPU3HAKAMU HX
kapTunbl. Onu BeiOpanu /. @. Kuctiepa mis mo3upo-
BaHMA B Ka4eCTBE XUpypra M3-3a €ro 3ameqareabHoro
cxozactBa ¢ YopperoM. [Ipocrepu Oosiee TOYHBI C HC-
TOPUUYECKON TOUKH 3PEHHS], TaK KaK OHU HMCKIIFOUMIIH
OOJBITMHCTBO Bpaved, KOTOPBIC, KaK M3BECTHO, OTCYT-
CTBOBAJI BO BpeMs JeMoHcTpanuu. OHHU MPaBHIBHO
uckmroumn Yapne3 Xwinpera, AGens [lupcona u
Jxonarana MbiicoHa YoppeHa; 0qHaKo Ipy 3TOM OHU
BKJIIOUMIIM YWibsiMa BeluHrroHa, KOTOphI, BeposT-
Hee BCEro, He MPUCYTCTBOBAI HA 3TOW JEMOHCTPALINH.
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Jannbie o moroze Ha yTpo 16 okxTsa6ps 1846 roga
1 pacrionokeHne okoH B «Kymone D¢dupa» cBuaerens-
CTBYIOT O TOM, YTO yYacTHHKH OBLIM XOPOLIO OCBe-
LIEHbl €CTEeCTBEHHBIM cBeTOM. lIpocmepu nmaxe wuc-
MOJB30BAJIM  OCBELICHUE, 4YTOOBI COXPaHHUTh BCEX
YYaCTHHKOB B YETKOM (OKyce M CO37aTh ycIoBHs 00-
Jee ckpoMHoro pasmepa «Kymona Ddupa». Ot ne-
TaJIH, HAPSTY C BRIPAKCHUSIMH JIUI YIYACTHUKOB, TIPE/I-
TIOJIATAl0T, YTO 3TO OBLIO HCTHHHO TPaHAHO3HOE COObI-
THE.

O0e KapTHUHBI, KOTOPBIE MBI CPaBHUBAEM, U300pa-
JKaroT OJTHO U TO ke He3a0bIBaeMoe, ICTOPUIECKOe CO-
OBITHE, HO XYJOXXHHKH TIPECIIeIOBAIN IPH 3TOM pas3-
JIMYHBIC LICIIN. IIJ'IH XHWHKJIM HaITUCaHHE KapTHUHBI — HC-
00X0IUMOe YCIIOBHE ISl 3aBepllieHHs OOydeHus
uckycctBy B [Tapwxke, Toraa kak yera [Ipocnepu moiy-
Yyujia mopy4yeHue oT MaccadyceTcKol OOJNBHHIBI 00-
IIeH MPaKTHKK Ha co3/laHue Oosiee TOYHOTo H300paxe-
HUs gaHHOTO coObITHs. Kak Xunkim, Tak u [Ipocnepu
HCTIOTH30BANN JareppoTUNBl U (oTorpadudeckue uc-
TOYHUKH U1 CBOCH paboThl. C MOMOIIBIO KHBOITUC-
HBIX Ma3KOB KHCTBIO H HCIIONB3YS BCE MPEUMYIIECTBA
OCBEIICHMs, XUHKJIA 00paThiI Hallle BHUMaHUE Ha T1a-
IIUEHTa, KOTOPBIA SIBISIETCS IICHTPAJIBHON (QHUTYpOH.
[TarmenT, pacmoNoXXeHHBIH JTUIIOM K HaOJIOAaTelro,
BECh B OetoM — [yt yerteHus 3¢ dexra ocBernenus. O0-
1mias CUeHa SBJIIETCS NOCTATOYHO LIMPOKOH, U €€ cTa-
JTUHHOCTH OKa3bIBaeT JApamatrueckuii 3 dexr. Habdmro-
JlaTesb OTYACTH UCKIIFOYEH U3 CIIEHBI, €My OTBEJEHO Me-
CTO B ayauTopuH. HachlieHHBIH eCTeCTBEHHBIH CBeT,
KOTODBIM TalaeT BHU3 M3 OKOH KYIIOJNA, MOXET JlaXKe
TIpe/noJIaraTh, 4To Oosee BBICOKask CUila PyKOBOIUT Py-
KaMU Xupypra 1 MOpTOHOM.

[Ipocnepu mMUpPOKO HCIOIB30BATN KPACKH, a sIp-
KUl CBET paBHOMEPHO OCBELIAET BCO cleHy. llen-
TpanbHast QUTypa 374ech — XUPYPT, a He TMALUESHT, JIAIO0
KOTOPOTO HAOII0AATENh HE BUJIUT.

XMHKJIM HCNONB3YeT TEMIbIA TpPaaULIMOHHBIN
CTWJIb, XapaKTepHbIN uig KoHIa 19-To cronmetus. OH

TaKXKe€ MMENl ycleX, M300pa3uB Ha XHUPYypPrUdecKOn
clieHe OOJILIIMHCTBO BBIJAMOIIMXCS Jrojeidl bocToHa;
onHako, pabota I[Ipocnepu TexHHUECKH Oojiee TOYHA
10 HEKOTOPBLIM acCIICKTaM, HEPACIIO3HAHHbIM XMHKIJIH.
BHemHuii BHJ| y4acTHMKOB, HajJu4YMe KpOBU J00aB-
JSIIOT PEATUCTUYHOCTH. WX m3o0pakeHHe ObLIO OBl
Jake Oosiee yOeUTENBEHBIM, €c Obl OMH U3 Y4acT-
HUKOB TPOLIYTBIBAJ ITyJIbC y OOJBHOTO — A€Tallb, TOY-
Hasl WM HET, HO BKIIIOYEHHAs! y XWHKIH. JleTanb, Ko-
TOPYIO CIENOBAIO OBl M3MEHUTH — 3TO HCIApHUTENb
s¢upa, HAKIOHEHHBIH HE BHWU3 M TOPH30HTAIBHO, a
BEPTHKAIBHO C HAKOHEYHHKOM, PACIOI0XEHHBIM Yy
pTa.

Hemuorue KapTHUHBI, €CJIN TaKOBBLIC U MMCIOTCH,
I/I306pa)KaIOHII/Ie BaXHBIC CICHBI M3 HUCTOPUHU MEAU-
IIUHBI HMMCIOT OPUIMHAJIBHBIC MPOAOJIKCHUA. Bos-
MOYKHO, HET HU OJJHOM KapTHHBI, I/Ie ClieHa ObliIa Boc-
CTaHOBJICHA COBPEMEHHUKaMH, O3UPYIOIIMMH KaK HC-
Topudeckue  (QUrypel. OTH  IIEAEBPHl  MOTYT
paccMaTpuBaThCs Kak JOIONHSIOIINE APYT APYTa, a He
KOHKYpPHUPYIOIIHE APYT ¢ IpyroM. Pasmmuus B xapTu-
HaX BO3HHMKAIOT HE TOJIFKO Oarosaps CTHIIIO Hammca-
HUSI KAPTHHBI, OCBEIIEHHIO, TOUYKaM 0030pa U ACTAIIM,
HO 4uTO OoJiee BaXXHO, Ojaromaps meproay BpeMeHH, B
KOTOPOM 3TH KapTHHbI HAIIMCAHBL.

Pabora XuHKIM HamwcaHa B Tpamuiusx 19-ro
cToNeTHs, B TO Bpems Kak padota [Ipocniepu siBnsiercst
CcOBpeMeHHOU. lHTepecyronmecs oAU MprUe3karoT B
BoctoH co Bcero Mupa MOCMOTpeTh Ha KapTHUHY
Xunkiy. JItoan, KOTOPBIM MTOCYACTIMBUIOCH IIOCETUTh
«Jlom Ddupa» B Maccauycerckoil OonpHHIE 00IIEi
NIPaKTHKH B BocToHe, T/1e MporcXoanio onucaHHoe Co-
ObITHE, Takke OyIyT UMETh BO3MOXXHOCTh M3YyUUTh U
coBpeMeHHYI0 KapTuHy [Ipocmepu.

Ha pucynkax 5, 6 MBI BUANM TIPOTOTUIIBI TEPOCB
9TOTO HCTOPHYECKOTO COOBITHS U paboTy YoppeHa
[Mpocniepu Ha pparMeHTOM KapTHHBI.
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Puc. 5. [lpomomunul 2epoes cobvimust 05 kKapmunwl «/Jenv Ighupa, 1846 200».
Hn. Maccauycemcrkoti 6onbHuybl 06ueti npakmuxu

Puc. 6. Yoppen [Ipocnepu, xyooscruk uz wmama Maccauycemec.
THocne noumu 200a pabomet... Mn. Maccauycemckoui 601bHUYbl 00Well RPAKmuKu

Jo my6nuuHo# JeMoHCTpauy aHecTe3n MOpTOH B CBOEM odrce yaanui 3y6 MOJIOAOMY MYy3bIKaHTy DOeHy
Dpocty (Iben H. Frost) 30 centsops 1846 r., naBast BabIxaTh 3(hup Uepe3 HOCOBOH MIATOK (pHC. 7). DT0 cOObITHE
CTaJIo MPUYMHON JalbHeHmero ycnexa MopTona.

Puc. 7. Ilepsoe ucnonvzosanue s¢pupa 6 3y6Hou xupypauu, 1846 200.
Kapmuna anenutickozo xyooorcnuxa puecma boapoa
(Ernest Board, 1877-1934), nanucana macnom. Bubnuomexa Wellcome, Jlonoon

Bot uro nucan 06 3Tom cam MoptoH: «K geuepy  HOCO801U naamox s@upom, oan emy ons uneansyuu. On
MYAHCUUHA, Heusyuwutl 6 Bocmone, npuwén, ucnvimoieas — coenancs 6Oecco3HAmeNbHblM NOUMU  HEMEONeHHO.
cunvHvle bonu u dicenas yoanums 3y0. On bosicsa one-  Bviio memno, a doxkmop Xatioen depawcan ramny, noxka
payuu u npocui e2o mecmepusuposamn. A ckazan emy, 5 YOausl KPenko CUOesuUil 8 YeaoCmiy MAblll KOPeH-
umo umero Koe-umo 6oee noOxoosuee u, CMOYU Mot Hou 3y0. Bonbuwux usMeHeHuil nyrvca u peraxcayuul
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MycKynog He Ovino. OH OuHYICA uepe3 MUHymy u He
3HAN HUYe2o0, umo 6wvLio emy coenano. On ocmanca Ha
HEeKOmopoe 8pemsl, pazeo8apueds No No6ody IKCnepu-
menma. Omo oo 30 cenmsbps 1846 2.».

A BOT U TEKCT pacmucku camoro dpocra, 3aBe-
penHoi noanuceio Xaiinena: «Hacmoawum yoocmo-
sepsio, umo s obpamuica Kk o0okmopy Mopmony 6
uiecms 4acos HoiHue geuepom (30 cenmsbps 1846 2.),
Ccmpaoas HesblHOCUMOU 3yOHOU 6obi0. [Jokmop Mop-
MOH GbIHYJL U3 KAPMAHA HOCOBOU NIAMOK, HAMOYUT €20
CBOUM COCMABOM, KOMOPBIM 51 ObILUAT OKOJIO NOTYMU-
HYmMbl, a 3amem 5 3acHyl. Yepe3z MeHO8eHbe 5 OUHYICA
u ysuoden motl 3y6 nexcawyum Ha nory. A He ucnviman
HU Manetiue 60au U, OCMasuitiCo Ha 08a0YaAMb MUHYM
8 e20 NPUEMHOL nocie mozo, He NOYY8CMBOBAN HUKA-
K020 HenpusimHo2o3@gexma om onepayuuy. [4]

B ToT xe Beuep, 30 ceHTsI0ps, MOpPTOH yXKe ObLT B
penakiuy OOJNBIIONH OOCTOHCKOHM Ta3eThl, a HayTpo,
YyTh CBET, SIBHJICA K J1BepsiM biopo marenros. B kaue-
CTBE CBHJCTEJICH B PEIAKIIUIO Ta3eTl MOPTOH MpHUBEN
¢ coboit Xatinena u camoro @pocra, ¥ Ha CICAYIOIINI
JIeHb, | OKTSAOps, B YTPEHHEM BBIMYCKE OOCTOHCKOW
Daily Journal 6su1a Hameuatana cieayromas 3aMeTKa:
«Buepa eeuepom, kax o mom mul OvLIU UHGOPMUPO-
BAHBI OHCEHMIbMEHOM, KOMOPbIL NPUCYIMCMBOBAT NPU
onepayuu, y Hekoezo cybvexma 6vliy0aién KOpeHHol
3y0 6e3 manetiwei 60au. On ObLL NO2PYICEH 6 COH NY-
mém uneansiyuu 0co6020 cocmaga, 3gexm Komopozo
NPOOOIIICANCA OKOO MPEX uYemeepmeli MUHYMbL —
POBHO CMOILKO, 4MOoObl NPOU3BECMU  IKCMPAKYUIO
3y0a».

TakoBo OBIIIO TIEpBOE B MHpE IIeYaTHOE M3BEIIle-
HHE 00 y/TauHOM HapKo3e B XUPYpruu. XoTs B HEM He
OpuT0 hamm MopTOHA U agpeca, BeCTh 00 aBTOpe U
MECTe TPOHCIIECTBHUS, KOHEUHO, OBICTPO pacmpocTpa-
HUIIAch 110 BOCTOHY, W 3TO CTayo MpHBIIEKATH MHOTO
J000NBITHRIX U 00NBHBIX. brarogaps stomy MopTton
poBEI enié HeCKOJIbKO HApKO30B NPH yIAJICHUH 3y0a
y CBOMX MAllMEHTOB.

K coxanenuto, He BCE cpa3y MMOILIO TIIAAKO, H YKe
CIIEIYIOUINH MAIEeHT, MaJbuMK, HE 3aCHYJ, a OYyB-
CTBOBaJI ce0sl BeChbMa IJIOXO: y HEro MOsSBHJIACH He-
yKpotumasi porta. Pogurenu yBesnu peb€Hka K Bpauy,
KOTOPBIN 3asiBHJI, YTO MallbuMK OTpaBieH. Yepes uac
Pa3bsIpEHHBIA OTel] BEPHYJICS K MOPTOHY M yrposkal
CyJIOM 3a HONBITKY yOuiicTBa peOEHKa.

Bckope emé ofna naMa Jerko ciesnaiach COHIHA-
BOH, HO coBceM He 3acbinana. [Ipu nanpHeimen nnra-
JISIUH OHA BITaJia B BO30YKICHUE U C YIPSIMOU HACTOH-
YHBOCTHI0 MOHOTOHHO BBIKPHKHBAlla cioBa. MoOpTOH
HE MOT HAJIOKUTh HIHIIEI, OH MHOTO pa3 IOYTUTEIHHO
pocuil €€ YCIIOKOUTBCS, HO Ta KpHuajia emé rpomue.
Kak 310 HU KypBE3HO, HO OHA YCIIOKOMJIACH TOJIBKO I10-
ciie Toro, Kak MOpTOH MpeyIoKK el B Harpagy He-
CKOJIBKO J10JITapoB. 3y0 ObuT yaanéH 6e3 0ouu.

Emé onna OonbHas, 25-1eTHssA 0c00a, MTHOBEHHO
nepeMeHIIa CBO OOJIMK M XapakTep MOA JIeHCTBHEM
a¢upa, «OHa B3JIETENa B BO3YX, B3BU3THBasI, KaK Kpac-
HOKOXHI MHJIEEI», ¥ OTOPOTIEBIIHHA JaHTHCT C TPYJIOM
OopoJics ¢ Hel, TBITasich BOAPY3UTh € 00paTHO B 3y-
O6oBpaueOHOEe Kpecnmo. OUHYBIINCH, OHA CHOBAa CTaia
HCKJIIOUUTENIBHO KOPPEKTHOM U CIOKOWHOM, HE TIOMHS
HUYETO O CBOEM BO30YXIEeHHH. MOPTOH MPEAIOKIIT
el emé HeCKOJIBKO TIyOOKHX BIOXOB 3(HUpa, OT KOTO-
PBIX OHa cpa3y 3acHyJia, U JIBa MOJISIpa ObUIM YAaJIeHbI
0e3 BesKUX 3aTpyAHeHUH 1 Tomex. Ho momoOHbIe ciry-
yan ObUM BCE >ke HcKiIoueHusMu. Kak mpaBwuio,
HapKO3bI MPOTEKAIN OTIHNYHO.

B cBs3u ¢ Tem, 4TO He Bceraa yaaBajoch BHI3BATh
y OOJIBHBIX COH IIPU BIBIXaHWU 3dupa ¢ miatka, Mop-
TOH MPUCTYITWI K CO3JJAHHIO aImiapara. JDTOT amimapar
OBUT OYEHB MPOCT: B MEPBOHAYATIHHOM BHJIE CTCKIISH-
HBI{ IIap UMEN OJTHO OTBEPCTHE, COSTUHEHHOE C TPYO-
KO, KOTOpasi BCTAaBILIACH B POT IJIS BIBIXAHMUS, TO3KE
OBUIO O0aBIIEHO BTOPOE OTBEPCTHE LIS HAJIHBAHUS

a¢upa.



Danish Scientific Journal No32, 2020

43

Puc. 8. Henry Jacob Bigelow (1818-1871) ¢ pasuvie 200ut

U Bot, HaKoHeM, HAa KBapTUPy MOPTOHA JUIs 03HAa-
KOMJICHHSI ¢ 0€300JIe3HEHHBIMH SKCTPaKIUAMH 3y00B
siusics ['enpu burenoy (puc. 8), oauH U3 N3BECTHBIX
XUPYpProB 3HAMEHHUTOH MaccadyceTcKoil OONBHUIIBI
obmreit mpaktuku B bocrone. Co3maBaiocs TOBOJIBHO
LIEKOTIMBOE TOJNIOKEHNE. Benp 1 Toro, 4To0sI pac-
CUMTHIBATh Ha amnpodanuio U nojiepxky burenoy,
MopToH NoSKeH ObLI COOOIIUTH €My COCTaB CBOETO
HAPKOTHYECKOTO CPEICTBA, O3 Uero Helb3st ObLIO pac-
CUMTHIBATh HA TO, YTOOBI OOJBHUYHBIE Bpaud CTaIH
NPUMEHSATHh TaKOH Hapko3 cBouM OonbHBEIM. Ho Mop-
TOH, HE SIBJISISICH BPA4OM M CIIeysl OOIIETIPUHSTHIM JUIs
JTAHTHCTOB TIPaBHUJIaM, CTPEMHJICS 3aCEKPETUTH U 3ama-
TEHTOBaTh CBOE OTKphITHE. [I03TOMY TPYAHO IMOHSATH,
KaK MOT COTJIACHTHCS HA TPUMEHEHHE TAKOTO «CEKPET-
HOTO CpENICTBa» Ha CBOEM OONBHOM TIIaBHBIA XHPYPT
MaccauyceTrckoit OompHHIBI 00mIel mpakTHKH J[>KOH
Kommunas Yoppes.

[o-Bunmumomy, burenoy nubo cam MOHsUII, YTO
«coctaBy MopToHa MNPEaCTaBIseT COOOW CepHBIN
a¢up, 1100 MO MONTYyYSHHBIM BIEYATIEHUSIM OH CMOT
YBEPHUTH Y OppeHa B JOCTaTOYHON 0€30MacHOCTH 3TOI0
cpencrea. Henb3s He yauBUTECS TOM cMenocTH, ¢ KO-
Topoii YoppeH U burenoy mo3Boiuian HEU3BECTHOMY
MOJIOZIOMY IaHTHCTY IIPUMEHUTh CBOE CEKpEeTHOE
CPE/CTBO YIS YCHITICHUS OOIBHOTO MK OOJBIIOH, TS-
*keEmoit oneparmu. U xota mobeanteneit He CyIsT, TEM
HE MCHee, B MOTHIBIICHCS OIyMUXe, HeN30e:KHOW BO-
KPYT BCSKOTO Ba)KHOTO COOBITHS, KOHKYPEHTHI U BCE-
BO3MO>KHBIE TIPUCSKHBIE KDUTUKU U MOPAIUCTHI HE pa3
U B JOBOJILHO PE3KOH (hopme ocykmanu XHpypros

MaccagyceTckoit OOIBHUIIBI O0IIEH MPaKTHKH 3a TIPO-
SIBTICHHYIO W3JIHIIHIOI JOBEPYUBOCTD M JMOEPAIN3M
[4, 10].

UYepes 10 mueit mocne Bm3mura l'eHpm buremoy
MopTon nomyunn ot Yapneza @. XeiiByna (Charles F.
Heywood), nexxypHOro MHTEpHA OOJIBHHIIBI, IMHACHMO,
KOTOPOMY OBIJIO CYXJIEHO CTaTh UCTOPHYECKUM JOKY-
MEHTOM B MHUpPOBOM MenuuuHe. BoOT TekcTt 3TOro
MUCHMA:

«14 oxmsbps 1846 2. doxmopy Mopmony.
Hopozoii cap!

A nuwy no nopyuenuio dokmopa Yoppera, npu-
enawas Bac npubvimv 6 namuuyy 6 0ecsamv 4acos 8
601bHUYY, UMOOBI NPUMEHUNb HA NAYUeHe, KOMOPblll
6yoem onepuposaH, cocmas, uzobpeménuwiil Bamu ons
ocnabaenus 6o

C noumenuem x Bam
Y. @. Xeiigyo, xupype obweti 6obHUYbLY.

Juopama — neHTOOOpa3Has, M30rHyTasi HOIYKpY-
TOM JKHBOITHCHAsI KapTHHA C MEPEIHUM MPEAMETHBIM
IUTAaHOM  (COOpYXKCHHUs, pealibHble W OyTadopckue
npenMetsl). JlnopaMmy OTHOCAT K MacCOBOMY 3pPEITHII-
HOMY HCKYCCTBY, B KOTOPOM HJUTIO3HS MPHCYTCTBHS
3pHUTENs B MPUPOJIHOM IPOCTPAHCTBE JOCTHraeTCs
CHHTE30M XYI0)KECTBEHHBIX U TEXHHUYECKHX CPEACTB
(puc. 9).

Jarepporunust u3o0peTeHa GpaHIly3CKUM Xy T0K-
HukoMm Jlarépom B 1839 rony m cumraercss mepBBIM
MPAKTHYSCKUM Crocobom ¢dororpadupoBanus. ITo
Obula eIMHCTBEHHAs] BOBMOXKHOCTh MOJIy4eHHs1 (HoTo-
rpadudeckux n300pakeHuid 10 u300peTeHus B 1851
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rofly MOKPOro KOJUIOMIHOTO MpOIecca, IOJHOCTHIO
BBITECHUBILETO 0OJIee CIOKHYIO M OIIACHYIO Jareppo-
Tunuio [4].

Puc. 9. [Juopama, ocnosannas Ha OpucUHAILHOM Oa2eppomune Cyebl, NOKA3bl8aiowdst GbINOIHEHUe NePEOLL Xu-
pypeudeckoii onepayuu [xconom Konnuncom Yoppernom (1778-1856) noo obwum obezborusarnuem 8 Maccauy-
cemckotl 6oavHuye obwel npakmuxu 16 okmsaops 1846 2o00a. [Jokmop Tomac Mopmon (1819-1868), nuonep 6
obnacmu anecmesuono2uu — 8 OaibHeM KOHYe CMOJid, 0epaICUn UHSAISIMOP OKOL0 uyd nayuenma. Yoppen
VCREewHo yOanuil Onyxois Ha uiee nayuenmy Jocunvbepmy 2606omy. Un. Myzes Hayxu, Jlonoon

B kadectBe poromaTepuana UCIONH30BAIN ITOCEPEOPEHHYI0 MEIHYIO TUIACTUHKY. [IIacTHHKY TIIATEIhHO
TIOJIMPOBAJIH, 3aTEM HEMOCPEICTBEHHO Mepes ChEMKOM 00padaThIBalli MapaMu 1Hoja, B pe3yJsibTare 4ero oopaso-
BEIBAJICS] TOHYAHIIINH CITOW CBETOYYBCTBUTEIHHOTO HomaucToro cepedpa. [lox neiicTBreM cBeTa B 3TOM CIIOE BO3-
HUKAaJIO CKPBITOE N300paskeHne, IPOsIBIIsIeMOe TapaMu pTyTH. [lomydeHHOe n300pakeHNe 3aKPETUISIIA paCTBOPOM
THOCYNb(haTa HaTpusl. Hike NpUBOAMM psijl MILTIOCTPALINi, IIOCBIIIEHHBIX OTKPHITHIO HapKo3a a¢upom (puc. 10-
23).

B 1946 roxy, B rox 100-1eTust OTKPHITHS aHECTE3WH, aMEePUKaHCKHUNA mucarens Paitden Balikep Hamucanma
omorpaduaeckuii pomal «/{-p MOpTOH — MHOHEP B NCTIOIB30BaHUH dHUPay.
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Puc. 10. [lom s¢pupa u ce200ns omxpoim 05t nyOIUKU.
Dmo 00uH U3 camvix Cmapvix Cywecmsyowux onepayuoHHbIX meampos

Puc. 11. Opoen Cs. Bradumupa — 3HaK RPUHAHUSL BEIUKO20
omxpoimust Y. T. I. Mopmona pycckum yapém Huxonaem . Un. no [4]
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T 3 BiiPSAiAR: IO O O ‘
. Puc 12. YoppeH ﬂaicon KOJZJzuH3 (Warren John Collins, 1778-1856).
U3 xomnexyuu gpomoepaguii Ralph Herman Major (1884-1970)
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Puc. 13. Obnooxcka xnueu Pativen Baiikep «/-p Mopmon — nuonep 6 ucnonv3osanuu dQpupay
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Puc. 14. Tumyn knueu «/{-p Mopmon — nuonep 8 ucnonv3o8anuu 3¢pupay
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Puc. 15. Unniocmpayus Lawrence Dresser knuzu
«H-p Mopmon — nuonep 8 uchoib308anuu Ihupay
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Puc. 16. Ilepsoe d)omozpaqf)uqeckbe u306p9keHue ()Hcmpauuu Mopmonom naprosa s¢gpupom (1846).
3apeaucmpuposano 6 daceppomune nPUOIUUMETLHO Yepe3 uiecms Mecsayes nocie coovimus 8 1847 200y
Anvbepmom Canocom Cymyopmom (Albert Sands Southworth) u /locoseit [orconconom Xoecom (Josiah Johnson
Hawes)

P

[NamsaTHUK 3¢upy ycranosieH B 1868 roxy B mapke Public Garden, waxomsimiemcs B camom teHTpe bocTona.
BsInonHeH U3 rpaHuTa ¥ MpaMopa, STOT MaMATHHUK Ha3biBaeTcsi « MOHYMEHT 3(Upy» U SABISIETCS CTapeHIIUM
CKYJIBIITYPHBIM IIPOU3BEACHAEM, YCTAHOBICHHOM B 3TOM [IAPKE, M €IMHCTBCHHBIM B MUPE MAMSITHHKOM ... JIEKap-
cTBy. MOHYMEHT HaxOomUTCs cleBa oT Bxoaa B caj ¢ ynuusl Arlington St. (sanporus Marlborough St.). Ha na-
MSITHHKE HE YKa3aHO MMs IIEPBOOTKPHIBATEISI aHECTE3UPYIOLINX CBONCTB 3(upa, TaK Kak Ha 3TO 3BaHUC IPETCH-
JIOBAJIO HECKOJIBKO YEJIOBEK, M CIIOP TaK U He ObUT pasperiéH. BoT moveMy cKymbITypa, 3aBepIIaroIas MOHYMEHT,
n300pakaeT He OJHOTO U3 TEX, KTO OCIapHBall 3BaHIE NEPBOOTKPHIBATENS HapKo3a, a abctpaktHoro «J{obporo
CaMapuTsHUHAY, JEPKaIlero Ha pykax GONBHOTO IOHOIIY. DTUM MpPOU3BeACHHEM CKybnTop — JIkoH KeuncH
Anamc Bopa (John Quincy Adams Ward) — oot Hayasno cBOel yCIEeHON Kapbepe Xya0KHuKa (puc. 17).

Tpu HaANUCH HA MAMATHHUKE TJIACST:

«B OsaromapHocTh 3a U30aBiieHHe OT JIOACKUX CTpagaHuii kuTed BocToHA BO3IBUIJIN ITOT MOHY-
MeHT»;

«OTMeuaeTcs OTKPbITHE TOT0, YTO BAbIXaHHE 3(HpPa BHI3bIBAET HEUYBCTBUTEIbHOCTH K 60J14. Briep-
Bble B Mupe ucnbiTano B Mass General Hospital»;

«bosu 0oJiblIIE He OyaeT».
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Puc. 17. [lamamruuk 3¢pupy. 1868: . no [4].

Ha detsipéx Oapenbedax, MOMENIEHHBIX 110/ TOTHYSCKUMHE apKaMH, TICPEIUICTCHBI HAYYHBIC W PETUTHO3HEIC
cumBoJIBL. Ha 10:xHOM Oapensede mokasana oneparnus oA Hapko30M, Ha BOCTOYHOM — aHTeJl MIIocepauns. 3amnaj-
HBIN Oapenbed n300pakacT KEHIUHY, OJUIIETBOPSIONIYI0 TpuyMd Hayku. OHA CHANT HA TPOHE, COCTABICHHOM
W3 MEIUIIMHCKOTO 000pyHoBaHUs (KOJOBI, TUCTWUIATOPHI U T.I1.), a COOKY — MaZioHHa ¢ MITaJieHIIeM ¢ ofoope-
HHEM CMOTPHT Ha Heé. JIyummuii 6apenbed) HAXOAUTCSA Ha CEBEPHOM CTOPOHE ¥ MOCBSIMIEH [ paxk1aHCKOH BOWHE B
CIIA. IToneBoit Bpad cobupaeTcs aMIyTHPOBATh HOTY paHEHOMY conaaTy. biaaromaps Hapko3y, TOT CIIOKOHHO
CITHT, a JOKTOP TOTOBUTCSI K HEIPOCTOH pabore.

CKynBITYpHBIC TAMATHHUKH, CTOSIINE HA OTKPHITOM BO3IyX€E, TPEOYIOT IIOCTOSHHOTO yX0/1a. MOHYMEHT He-
OJTHOKPATHO PEMOHTHPOBAJICS, HO, KaK MPaBHJIO, 3TO ObUTH KOoCMeTHUYeckre peMoHTh. B 2006 romy ero kamu-
TaJBHO OTPEMOHTHPOBAIIH, a TAKKE TOOABIIIM HOYHOE OCBelIeHne. PaGoTHI MPON3BOIMIKCEH IO HHAIIMAaTHBE Mac-
CauyCceTCKOro odIecTBa aHeCTe3HoIIOoroB [5].

" H BIGE ) t. A A GOULL R WARREN DR W.T C MORTON DR SAMUEL PARKMAN
MASON WAERE ¥ TOWNSENE

DR CEOF

CE HAYWARD
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L pprzondlictlecnt ofr  Lwtdtoade. el
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Yo  Lpruds Heiditls

Bastom.: Ucditer 16 1544

Puc. 18. Ilepsas nybauunas demoncmpayus naprkosa 6 xupypauu.bocmon, 16 okmsabps 1846 2. Hn. Francis A.

Countway Library of Medicinelloonuce noo ¢pomoepaghueir: Dr H.J. Bigelow, Dr A.A. Gould, Dr J.C. Warren,

W.T.G. Morton, Dr Samuel Parkman, Dr Charles Hayward, Dr Mason Warren The First Public Demonstration
of Surgery Anaesthesia Boston. October 16. 1846
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Puc. 19. gpupnuwiii dom. Onepayusi npo8oounace Ha i1eou Hoze nayuenma. Monoooi uenosex, noayuasuiuil
HAapKo3 3Qupom, noCiIeonepayuorHas cyena (dama Heuzgecmua, eecua 1847 2. unu nosoice). Hzobpasicenue Oy-
MadcHo20 omnewamka coenano 8 I apsapockoii meouyunckou bubruomexe ¢ bubiuomexe meOuyuHsl umeHu
®@psncuca A. I'pagees, bocmon, wmam Maccauycemc (6ocnpoussedero ¢ pazpewenus). Mn no [7]

Puc. 20. Yunvam T. I. Mopmon, Bocmonckuii oanmucm, npogooum nepeyro nyonuuHyio 0eMoHCmpayuro
Hapxo3sa d¢upom
6 Maccauycemckotul boavHuye oobweti npakmuxu 16 oxkmabpsa 1846 2zooa. Un no [8]
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Puc. 21. Dma unmepecnasn pomozcpagus 6viia coenana, no eceti suoumocmu, 8 Maccauycemckoul 6onvHuye 00-

weti npakmuKu, cCnycms HeKomopoe 8pems nocie ycnewnou nyoruynou oemoncmpayuu Y. T. Mopmonom s¢hup-

HO20 Hapko3a. Mopmon (8 dcuneme), Ha 3a0HeM NAAHE CHUMKA, YoHce, HAXO0O0ACH 8 IYHAX C1A8bl NeP8OOMKPbIEA-

mensl 3QPUPHO20 HAPKO3A, UHCIMPYKIMUpYen 00H020 U3 Koanee, Kak Hado dasams napkos. Joc. K. Yoppen 6 npa-

60M HUMICHEM Y2ly CHUMKA (DYKU pACNONoXdcenbl Ha bedpe nayuenma). Boamocno, samom cHUMOK omHoCUmcs K

cobvimusim 7 Hoabps 1846 2., kozoa xupype Maccauycemckoi bonvHuysl obwei npaxkmuxu George Hayward

NPOU3BEN aMNYMAYUI0 HUMHCHEL KOHeWHOCIU U Pe3eKYUIo0 HUMNCHEN Yeliocmu 00 dQUPHbIM HAPKO30M. Dmo

ObLIU Mpembsl U yemeepmas, OPUYUATLHO OOKYMEHMUPOSAHHbIE Onepayuly, Ha Komopvix oanmucm Yunvam To-
mac pun Mopmon npucymcemeosan 6 kawecmee anecmesuonoza (M. u noscHeHus u3 KareHoaps ucmopuu

<www. critical.onego.ru>)

S EEEERREFRE BERELL

H'm:

BEABMACU UBRETS GENEUAL HOAPTIAL, MLEAN SIREST, (308 T0X.

Puc. 22. Maccauycemckas 60nvHuya ooueli npakmuku
Massachusetts General Hospital, M'Lean Street, Boston



52 Danish Scientific Journal No 32,2020

- —.rv--

LR B
- my

;
I
Ch
[N
. ":.":‘
Nistils
SN

Puc. 23. 30anue Maccauycemckou 601bHUYbI 0OWEll NPAKMUKU,
bepedcHo coxpanénHoe 00 HacCMosWe20 6PeMeHU U HaA3bleaeMoe menepb
«Dgpupnvim domomy
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Puc. 24. Cxynonmypa V. T. Mopmona 6 [lexunckom Meosicdynapoonom Iapke Crkynonmypol, 0OHOM U3 8ANCHBIX
Hosbix napkog Ilexuna, omxpvimom npu nodzomoske k Jlemnum Onumnutickum Hepam ¢ Kumae 2008 2o0a.
Cnpasa: kumaiickue anecmesuono2u Ha pomne ckyionmypoi [6]
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Puc. 25. Kapmuna xyooxcnuxa Iumepa [ocexcona (Peter Jackson, 1922-2003). Hn. no https://med-in-
art.livejournal.com/554.html

pyrue npeTeHaeHTsl Ha OoTKpbITHE aHecte3un — Kpoydopa Jlonr u Nopaumit Yasuic Takike He OCTaBIICHbBI
6e3 BHUMaHwUs xuBomHcIeB (puc. 26-30).

Puc. 26. Hnrrocmpayusa nepgoii onepayuu Mon00020 nuoHepa anecmesuu JIonea é e2o oguce ¢ ucnonvosanuem
aghupa 6 npucymemeuu mpéx ceuoemeneti 30 mapma 1842 cooa. (U3 memopuanvrozo myses Kpaygpopoa Jlonea
Locedppepcon, Jcopoarcus, CLLA)
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Puc. 27. I'opayuii Yonnc (Horace Wells, 1815-1848).
Ilopmpem pabomei HeusgecmHozo xyooocHuka, 1838 2., macno.
Myseu Meouyunckozo u Cmomamonocuieckoeo obwecmes 2. Xapmepopoa (CLLA)

Puc. 28. l'opayuit Yannc. Hn. no [9]
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Puc. 29. Tpunmux ucnancrkozo xyooaxcruxa Cecilio Pld (1860-1934) «Omkpoimue anecmesuuy (1906), nanucan-
Holtl no unuyuamuse oanmucma LUis Subirana Matas (1871-1938). Cresa — demoncmpayus Kornmona, cnpaea —
8bIX00 paccmpoenHo2o Yauuca u3 rekyuonno2o 3ana I apeapockozo yHueepcumema, conpogosicoaembill
HACMewKamy CmyO0eHmos, 8 YeHmpe UCHy2antvle MmOpemMuuKy, 0OHapyscuguiue meno Yauica 6 éanue ¢ nepepe-
3AHHBIMU BEHAMU NPABOLL PYKU, HA NOLY ONPOKUHYMAsL OYMbLIKA C X10poopmom u 2yoxa (1obe3no npedocmas-
aeno 2ocnoounom Dr. Avelino Franko (Caumusico, Henanus). Hn. no [4]

Puc. 30. Ilepesviii anecmeszucm?
"Coszoanue Esvl" I[Taono Kanwapu (Paolo Caliari, 1528-1588)
"U 2ocnoow boe 3acmasun enacme 6 enyooxuii con Adama, u on cnan”
Genesis 2:21. Un. no [4]

3AK/IIOYEHUE
OTto0pakeHne B M300pa3UTEIHHOM HCKYCCTBE H
JHUTEPAType BOXKHEHIIIEr0 OTKPBITHS MEAULMHBI TI03BO-
JsIeT HaM TITyOoke TOHATh IpaMaTHYHY UCTOPHIO 3a-
POXKAEHHS aHECTE3UOJIOTHU.
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Y]IK 621.384
ON THE CREATION OF A SUPPORT FIELD OF THERMAL NEUTRONS ON THE BASIS OF A
PORTABLE SOURCE OF NEUTRONS

Krasil’nikov V.,

Doctor of Physical and Mathematical Sciences, Professor, Department of Materials Science and Nanotech-
nology, Belgorod National Research University, Belgorod, Russia

Kuplennikov E.

Doctor of Physical and Mathematical Sciences, Leading Researcher, National Scientific Center "Kharkov
Institute of Physics and Technology.” Kharkiv . Ukraine

O CO3JIAHUH OIIOPHOI'O MOJIS TEIIOBBIX HEUTPOHOB HA BA3E IIOPTATUBHOI'O
HUCTOYHUKA HEMTPOHOB

KpacuabHukos B.B.,

Hoxmop ¢usurxo-mamemamuneckux Hayx, npogheccop Kageopvl Mamepuanogederus u HaHOMexXHOIO2UL,
benzopoockuil, 2ocydapcmeernmplil HAYUOHATLHBLIL UCCLEA08amMenbCKUll yrusepcumem, 2. beneopod, Poccust

Kypaennuxos J.J1.

Hoxmop gusuxo-mamemamuyeckux Hayx, 6e0yuuti HayuHvlli compyoHux Hayuonanbnozo Hayunoeo yem-
mpa «Xapbkosckuil Qusuxo-mexnuueckuti uncmumymy, 2. Xapokos, Ykpauna

Abstract

Based on experimental data and theoretical calculations of the fast neutron yield of 25Cf and °Be(d,n)°B
radioisotope emitters from a plastic moderator ball, it is proposed in this work to create a thermal neutron reference
field based on a plastic moderator ball moderator and a portable neutron emitter.

AHHOTALUSA

Ha 0CHOBE 3KCIEPMMEHTAIbHBIX JaHHBIX M TEOPETHUECKHUX PACUETOB BBIXOJA OBICTPHIX HEWTPOHOB PaJHO-
n30TONHEIX uamydareneit 222Cf u °Be(d,n)'°B n3 noamsTuiieHOBOTO apa-3aMeTUTENs B HacTosIel paboTe Ipe-
JlaraeTcs Co3JaTh ONMOPHOE TOJIE TETUIOBBIL HEMTPOHOB HA OCHOBE MOJMATHIEHOBOTO INApa-3aMe JIUTENs [apa-

3aMCJIMTCIIA U TOPTATUBHOT'O U3JTYyUaTCIIA HeﬁTpOHOB.

Keywords: support field, radionuclide sources, moderator, polyethylene, thermal neutrons, detector
KiroueBble cioBa OHOpHOG noJjie, paAuOHYKIUAHBIC UCTOYHUKH, 3aMCIJINTECIIb, MTOJIUITUIICH, TCIJIOBBIC

HEUTPOHBI, AETEKTOP

IIpu pa3paboTke IETEKTOPOB HEHTPOHHOTO IIO-
TOKa OJIHOﬁ N3 OCHOBHBIX npo6neM ABJIAACTCA TECTHUPO-
BaHUE U KATHMOPOBKA HUCIOJIB3YEMBIX MIPHUOOPOB. B na-
OopaTopHOU MpakTHUKE Hanbosee MOCTYMHBIMUA U IIH-
poKo MPUMEHSIEMBIMU yCTpOHCTBAMU ULt
TPalyMpOBKH M M3YYEHHS XapaKTEPUCTHK JIETEKTOPOB
SBJISIFOTCSL KOHCTPYKIMU Ha 0a3e OMOPHBIX IOJIeH pa-
JVOHYKJIMAHBIX MCTOYHHMKOB. B wactHOCTH, 3TO CBS-
3aHO C TeM, YTO ITOMEIIasl N3JTy4aTeln B pa3HbIe 3aMe-
JISIFOIIME CPEIbl, MOXKHO c(hOPMHUPOBATH OTIOPHBIE TIOJIS
M3ITyYCHHS C Pa3NIWYHBIMH XapaKTepHCTHKaMHu. B ka-
YECTBE 3aMEUINTENSI UCTIONB3YIOT BOIOPOAOCOACPKA-
IYIO Cpeny, KakK MpaBmiio, Boay wiu noimdtiieH (119).
OnHako, B pealibHOM MPAKTUKE M3-3a TIOIXOSAIINX Me-
XaHUYCCKHX, XUMHWYCCKUX M HWHBIX CBOﬁCTB, a TaKXeC
yIOOCTB MpH IKCIUTyaTallUH NPEIIIOYTEHUE OTAACTCS
[13. Homenknatypa Takux HCTOYHHKOB BeCbMa 00-
mupHa. X mapaMeTpsl 3aBUCAT OT BHAA HCIIOJIb3Yye-
MOT'O pPaJIMON30TONa, pa3Mepa aKTHBHOW 30HBI, KOH-
CTPYKLIMH, IPUMEHSIEMbIX MaTepuajioB U T.n. Hambo-
Jiee YacTo TPEANOoYTeHHE OTHAETCS JBYM THIIAM
OTIOPHBIX TOJIEH, KOTOphIe OOpa3yroTCs aTTECTOBaH-
HbIMH U3JTyyaTensmu Heifrponos 2%2Cf uu 2°PuBe. C
OCHOBHBIMH XapaKTEPHUCTHUKAMHU JaHHBIX HCTOYHUKOB,
KOTOpBIe Tpou3BomiITcs B Poccun (THn, akTHBHOCTh

(Bbx), Macca (MKT), IIOTOK HEWTpoHOB B yroxu 4w (c1)),
MOXHO 03HAaKOMUTHCS B [1]. IIpuBenem aBa xapakrep-
HBIX TIpUMepa MOIyYeHHUs] OMOPHBIX MOJIeH (aHaTUTH-
YCCKHNE BBIPpAXKCHU NPCACTABICHBI B aBTOPCKOM Bapu-
aHTe).

B pabore [2] 11 rpagyupoBKH CIEKTPOMETPA UC-
HOJIb30BAJIM aTTECTOBaHHBIM HUcTouHUK 2°°Cf, a1 Ko-
TOpOTro BEIXOJ HeHTpoHOB @ B yron 47 (H/c) ompene-
JIEH C IOTrPEIHOCTHI0 3% NpU TOBEPUTEIBHOMN BEPOSIT-
HocT 95%. V3MepeHMs BBINONHAINCH B YCIOBHSIX
OTKPBITOH 27 TeOMeTpHUH HajJ OSTOHHON IUIOMIAIKOM.
Paccrosinue Mekay HCTOUHUKOM M IETEKTOPOM 75 cM,
BBICOTa HaJ ypoBHeM momanku 150 cm. Kak cumnrator
aBTOPBI, MJII HTaHHBIX T'COMCTPUYCCKHUX Moka3aTeaeu
COOJIIOIaeTCsl YCIOBUE TOYEYHOCTH MCTOYHHKA U Jie-
TEKTOpa, a BKJIAJl PACCETHHOTO U3JIyYeHUs! HE MPEBbI-
maet 2%. Ha ocHoBanuu pacuetos [3] ¢pmoenc TH (T)
Ha pacCTOSHHUHU OT IieHTpa mapa L>3r (r — pagnyc 113
mapa, paBHeId 15,1 cM) 661 onpenenen kak T=0,147
®/(4nL?), T.e. T(L) sBnsercs QyHKIMENR pacCTOSHUSL.
Taxum 06pa3om, U3MeHss BennunHy L, momydaem pas-
maHeid Groenc TH.

Jns m3mepenust ¢aroerca TH mcmons3oBamch
MOKa3aHMs JBYX NETEKTOPOB M3 KOMILIEKTA CIIEKTPO-
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MeTpa boHHepa, pa3MemeHHbIX B [IIAPOBOM 3aMe TN~
Tene nuaMeTpoM 5 morMoB (Ys) U TAKOTO K€ JeTEK-
Topa, HO ¢ KaamueBbiM mokpeitueM (Ys®). Dra napa
JIETeKTOpPOB IpajgyupoBanach B noje TH, xoTopoe re-
HepHpoBaIoch ucTouHukoM 2%2Cf, nomermenusM B 119
mrap paguycoM r=15,1 cm. OxoHYaTENbHOE BBIPAXKEHUE
nns pmoenca TH umeet sun: T=3,22(Ys- Y59/ Ys",
rre Ys - OTKIIHK nerexkropa TH B I1D kanMueBoMm miape
JIMaMEeTPOM 5 AI0MMOB Ha OJJMH HEUTPOH CHEKTpa Je-
nenus (uMI/HeTp-cM2). JIns JAHHOTO AETeKTopa Mo
pesyabraram rpagyuposku BHUWM um. Menneneesa
Y5'=0,969 umn/ueiitp-cM? ¢ norpemnocTsio 3%.

B ny6nukarmm [4] most onpenenenus go3s1 TH nc-
noJib3oBacs natuuk nozumerpa JJKC-96 6e3 zamenim-
TeJIsl, KOTOPBIi OBLI peIBapUTEIHHO POrpayupoOBaH
no TH. Josumerp AKC-96 mposepen 8 BHUNOTPU
Y ero OCHOBHas MOTrpelHocTh He mpesbimaer 10%. B
kavecTBe ctoyHnka TH ucnonb3oBacs pabounii oTa-
noH °PuBe, momemennsii B I1D map nuamerpom 190
MM C OWIHHIPHYECKOHN TMOJOCTHIO B LEHTPE JAHAMET-
pom 58,5 u BeicoToit 123 MM [5]. OTHOmIEHHE TOTOKA
TH @ x nonromy notoky *>°PuBe ucrounuka Q mpu-
HuManock pasHeIM 0,11 ¢ morpemHocteio 7% [S].
OxoHUYaTeTFHOE BBIpAKEHHE JJIS TUIOTHOCTH ITOTOKA
TH oxkasanock pasHbiM @@= Q-0,11/(4nR?). Tpanyu-
poBka nno TH npoBoauiack Ha ABYX paccTosiHusX. Jlar-
yuk npubopa JIKC-96 pacmnonarasncs Ha paccTostHud R
OT LEHTpa LIApPOBOTO MCTOYHUKA HEUTpPOHOB. Jlis
oIpeJieNieHns] BKJIaJa paccessHHbIX TP mpu rpamym-
POBKE HCIIOIB30BAJICS KaJMHUEBBIN SKpaH TOIIIHUHOM |
MM U auametpoMm 21 cM. YToOBI HCKITIOUNTH T€OMETPH-
YyecKknil (akTop, BOSHMKAIOIIMM Ha MAJBIX PaccTos-
HUSIX, a TAKXKe JJIS TIPOBEPKH BOCTIPOM3BOIMMOCTH pe-
3yJIBTaTOB M3MEPEHUH B Pa3HBIX YCIIOBHSX, IKCIIEPH-
MeHT nposener npu K+70, 150 1 300 cm. B wactHOCTH,
Ha paccrosanu K=70 cm Benmmumnaa @ okasanach pas-
Hoit 8.58 n-em?-c.

OTMeTHM, YTO NMOI0OHBIE HCTOYHHUKU pa3padaThl-
BAIOTCS U Ha 0a3e JIMHEHHBIX YCKOPUTENCeH JIEKTPOHOB
(JIYD). Hanpumep, ycTaHOBKa JIJIsl TEHEPALIMU TEILIO-
BBIX U 3MUTENJIOBBIX HEUTPOHOB B Auana3oHe 0,4 3B —
20 k3B, ocHOBaHHAs Ha UCITIOJIb30BAHUU 3aIa3/bIBaIO-
UIMX HEWTPOHOB JEJIeHUs, IMpeajoxkeHa B [6].
Heiitpons! oOpasyrorcsi Ipy akTUBallMM MUILICHH W3
JIETISIIIET0Ccsl MaTepHaa 3JIeKTPOHHBIM mmydkoM. [Toce
o0y4eHus: oOpasen CTaHOBHUTCS MCTOYHHKOM 3aMefl-
JICHHBIX HEHTPOHOB, KOTOPBIE MOXXHO TPAHCIIOPTHPO-
BaTh B CIICIIHANLHBIN (OPMHUPOBATENH HA PACCTOSHUE
1o 50 M 3a Bpems ~(1-2) c. [IpenBapuTenbHbIi dKCIIE-
pUMEHT npoBesieH Ha myuke JIYD c sueprueit 30 M>B
¥ MOIIHOCTEIO 9 BT. [T10THOCTE MOTOKA 3aM€eIIEHHBIX
HEWTPOHOB OKazayach papHoi 6-10° H-cMm?-¢ ™. ABTOpHI
OXMJIAIOT, YTO CMOTYT MOJY4UTh Benuuuny (2-3)-10°
H-cm ¢ npu yBenmuennn MompHocTH TMyuka 1o (1,5-
3) xBrt.

B nannoii pabote mpeanaraeTcst, HICHONb3Ysl OIBIT
pabot [2-6], co3maTh omopoHoe mmoje Ha ocHOBe 13
[rapa-3aMeIUTeNs] W MOPTATUBHOTO  HM3IIydaTels
ueitrponos (IIMH) (Puc.1.), pa3zpaboranroro 8 HHIJ
X®DTU B pamkax nmpoekra YHTL] P497 [2-9]. [TpuaIun
paboTHl yCTaHOBIIEH CIERYIOMUH. YCKOpPEHHbIE NeH-
TPOHBI HJIEKTPOCTATHIECKOTO YCKOPHUTENS C SHEPTHEH
~0,5 MV HampaBmsoTcs B y3KMH HOHONPOBOA —

«UTITy», IPOUISI KOTOPYIO, 4aCTUIIBI (POKYCHPYIOTCS Ha
°Be mumienu pasmepom 10x10 mm. JjuHa ycKopsiro-
el Tpyoku <0,6 M. JInamerp myuka Ha MuUIIeHH <6,8
MM. HelTpoHbI reHepupyroTcsl B pe3ysbTaTe peakiuu
2H+°Be—1Be+n+4,362. OxumaeMplii I0TOK HEHTpo-
HoB ~ 10° w/c B yron 4n. Cpennss sueprus Eq~2,5
M»5B.

O4eBUIHBIM NPEUMYILECTBOM PacCMaTPUBAEMOM
KOHCTPYKIMH SIBIISIETCS] OTCYTCTBHE MOIIIHOTO PaaHO-
N30TOITHOTO NCTOYHUKA M3ITY4EHHS, T.€. KaK OBICTpEIC,
tak 1 TH reHepupyIoTCs TOIBKO BO BPeMsI CAaHKIIMOHH-
poBanHoro BkiaodeHus IIMH. Kpome toro, ucnomns3o-
BaHME N30TOIIOB 00XOANTCS 3HAYUTEIHHO TOPOXKE, HEM
pabota IINH. ITockonbky oxunaemMast HHTEHCUBHOCTb
BBIXOJa OLICTpBIX Heifrponos °Be (d, N) mamyuarens
MHOro Bbime, yeM y 2PPuBe u 25?Cf ucrounukos,
MOYKHO OKHJIaThb, 4yTO U rerepanus TH Oyner coorset-
CTBEHHO BhIIIE. J[OTIOTHUTENBHOE YAI00CTBO KOHCTPYK-
LIUH COCTOUT B TOM, YTO OOJIydEHUE MOXKHO ITPOBOJIUTH
00 OBICTPHIMM HEHTPOHAMHU HETIOCPEACTBEHHO HC-
tounukoM I[TMH, m10o TemIoBEIM MojieM 3aJaHHOM HH-
TeHcuBHOCTH. KoHCTpykmms, mo-Buammomy, Oyner
€IMHCTBEHHBIM IreHepaTtopoM ornopHoro nosa TH, pa-
OoTaromuM He Ha 0a3e paJHOHYKIHIOB, & HA OCHOBE
[IOPTaTUBHOI'O UCTOYHUKA HEUTPOHOB. MIHTEpECHO, UTO
3Has IIOTHOCTH NoToka TH B xaxknoit Touke R B H-cM
2.¢"l, mo-BUAMMOMY, MOKHO IPy6O OLIEHUTH MOIIHOCTh
SKBUBAJICHTHOM 103bI B MJI3B/4, MOJB3YSICh COOTBET-
CTBYIOIIMM KOX(QQHUIIEHTOM, NpPHUBEAECHHBIM B Tal-
mne 1 «[Ipunoxenus 8» [10]. [lonobnas oneHka nox-
xoaut Tonbko ans TH.

OCHOBHEIE Y375l KOHCTPYKIINH
INEKTPOCTATUYECKOTO  YCKOPHUTENs  JCHTPOHOB,
MIpUBEJICHHEIEC B paboTe [9], moka3zaHsI Ha puc. 1.

Pasmep IID cdepsl MOXHO OLEHUTH W3
9HEPreTUYECKOH 3aBUCHMOCTH  UyBCTBHTEIBHOCTH
(O3Y), nosydeHHO Mpu OOIYyYEHUH Iapa BHEUTHUM
uctounukoM 2°PuBe. D34, usMepeHHas KPHCTAJIOM
LiJ(Eu) [11] xax ¢pyHKIMS quaMeTpa mapa u SHepruu
HelTpoHoB E, 3B, mpuenena Ha Puc. 2. BunHo, uto
npu auamerpe cdepbl ~20 ¢M BHEUIHHUE HEWTPOHBI CO
cpenueit sueprueii ~(1-4) MaB rerepupyroT B o6mactu
meHTpa cepbl MakcuManbHOE Komdectso TH.

B nanpHeifiemM aHanoru4Hele 3aBHCHMOCTH HE
TOJIBKO U3MEPAIIHNCh, UCIOIb3Ys Pa3IUYHbIE CUETYUKU
HEWTPOHOB, HO M  paccUTHIBAIMCH Ha 0ase
COBPEMEHHBIX  MaTeMaTHYecKux  mozened. B
YaCTHOCTH, B myOiukarmu [12] mpoBeAcHBI OLEHKU
O34 anst OETEKTOPOB, M3TOTOBICHHBIX M3 MHIMEBBIX
(oIbT B BHIIE ChepruIecKOi 000I0UKH ¢ BHEIITHUM JHa-
Metpom @=20 MM u BecoMm 2 T, oKpyxkaromei 110
chepy @=19.5 mm.

OyHKIMK Y9yBCTBUTEIBHOCTH PACCUUTHIBAINCH
o mporpamMmme FANEUT B nuana3zoHe sHepruii oT Ten-
soBeIx 10 20 M»aB. Kpome toro, B [12] Beluncnenus
NpoBEEHbl U I nponopiuuonansioro *He(n,p)®H
cyeTyrKa. Marpuia 4yBCTBUTEILHOCTH BBIYHCIISIIACH
o mozaen MCNP (amxe 10 MaB) 1 HADRON. Oxka-
3aJI0Ch, YTO BO BCEX CIIy4asixX npu quamerpe chepsl ~20
cM HaOmomaeTcs MaKCHUMalbHas —TEpPMOJIH3aLus
HEWTPOHOB TEHEPUPYEMBIX HCTOYHHMKOM 2°PuBe.
OtMmetnM, 9TO cpemHsis SHeprus Heirponos [TWMH
En~2.5 M»B HaxoawuTcs WUMEHHO B 3TOM HHTEpBaje
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SHEPTUH, T.€. ONTUMAIBHBIA cioi I12-3amemmurens,
HEOOXOAWMBIH sl momydeHuss Makcumyma TH B
neHTpe cdepsl, Takxke coorsercTByeT @~20 cm. Ilo-
BHIMMOMY, TIPY pa3MelleHnt paauonsorona 2°PuBe B
HeHTpe mapa cioit [12 ns onTuMansHOro 3aMeIeHus
HEHTpOHOB Ha rpanuile [19-Bo3ayX HODKEH OBITH
ommskum kK 20 cm. Takod BBIBOA coOrJlacyeTcs ¢

59
nanaeivu [S]. TloguepkHeMm, 4TO, Kak U B JI0OOOM
IpyroM 3amemuurene, TeminoBod cnekrp IIMH

oboraiieH HEWTpoHaMH 00Jic€ BBICOKUX DHEPTHIA,
BKIt04ast 001acth ~(10 3B — 5 k3B).

r——;—'—‘l%

[

ct\oo oo

1

Puc.1. Obwas cxema I[THH:
1- HUcemounux oeiimponos; 2- Koocyx yckopumens; 3- Ilyuox deiimponos; 4- Ycrkopsiiowue s1ekmpoovt;
5- Bakyymnas mpybka; 6- I paduenmuvie konvya, 7- nezas;, 8- Baxyymuwiil nacoc; 9- Uena-uononpoogoo;
10- IHlomox 600wi.

Uro0bl CBECTH K MHHHMOMY YTEUKY HEHTPOHOB
IIap >KEJIATEIBHO OKPY)KUTh OTpakaTeleM HEHTPOHOB
(mns TH aT0 06619HO BOma, Geprimmii uiu rpadur) 3a
WCKJIIOYEHUEM HanpaieHus Bbixona TH HEHTpOHOB B
CTOPOHY 00JIydaeMoro oopasia.

Ilocne 3aBepiieHMsT pacyeToOB  HaMedaeTcs
MPOBECTH ACIEPUMEHTAIBHYIO TPOBEPKY PEXKUMOB
paboTsl KOHCTpYKIMHU. [To MHEHHIO aBTOpOB HaunboJee
MOAXO/SIIIMMHU ~ JIETEKTOpaMH  JJIsl  TECTUPOBAaHUS
napamMeTpoB HetponHoro mons TH sBastorcs
kpuctan LiJ(Eu) wnu waameBas dospra. B mepsom
cilydae 3TO CBS3aHO C BBICOKOH 3(PQEKTUBHOCTHIO
peTUCTpallii YacTHI, OTHOCHTEIBHOM JICIICBU3HOM
KpUCTalula W OOCITy)XHBAaromel »IIeKTpOHUKH. Bo
BTOPOM — MaJIbIMH pa3MepaMH JECTEKTOpa, IPOCTOTOM
W3TOTOBIICHHS M OKCIuTyaranuu.  OCHOBHBIE
XapaTepUCTUKU CYETYNKOB KPATKO MPUBEIICHBI HIKE.

Herexrop LiJ(Eu) [13]. Duepreruueckoe paspe-
menue (9-10) % ansa nuka TH. Bpems BeicBeunBaHUS
~1 MKC, AJIMHA BOJIHBI MCIIyCKa€MOTO CBETa Amax=460

HM. Bpemennoe pazpemenne ~0,3 Mxc. Beixon cera
coctasisieT (20-30) % OT aHAJIOTMYHOM BETMIMHBI KPH-
crawta Nal(Tl). CUMHTHILIATOPEI OOBIMHO H3rOTABIIH-
BatoT B Bujie waiid @~(10-40) mm, Tomuunoi d~(2-40)
MM, YTO TO3BOJISIET Pa3MelaTh WX HEIOCPE/ICTBEHHO
Ha ¢orokarone PIY. DddexkTnBHOCTE TETEKTHPOBA-
must TH (g) s NLi mpu d=1 cm £~69% 1 <90% mis
d=2 cm. Ipu o6oramennn Li (94-96) % £<98%.

AXTHBallMOHHBI JETEKTOP M3 E€CTECCTBEHHOTO
uHmus  comepxur  95,7% wmzoromal®ln, ceuenme
mornomenuss TH xoroporo 190 Gapu. B pesynbrare
B3aumozeiicteus TH c sapom 5In o6pasyercs uzomep
U6min  (Typ=54.3 wMuH), B pacmag KOTOpOro
COTIPOBOXKIACTCS N3ITyIHHEM raMMa-kBaHTOB E,=416,9
k3B [14]. OnHako, u3 Bcex saep moriotuBmux TH
TOJIBKO 27% TEHEepHPYIOT HYXXHBIH Y-KBAaHT M 3 QeK-
THUBHOCTbH perucTpanuu manaer xo ~0.26 [6].

C uenpio coznanus onopHoro noys TH Ha ocHOBe
I1D mapa-3ameanuTens ¥ HOPTATHBHOTO H3IIydaTes
HeritponoB [IMH Ha nepBoM dTare He0OX0IUMO:
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Puc. 2. D34 ona demexmopog LiJ(EU), pazmewjennvix ¢ yenmpax wia-
P08 pasHo2o ouamempa, Kak QyHKyus sHepeuu HeumpoHa En, 5B

1. Co3maTh reoMeTPHYECKY0 MOJIENb MUIIIEHHOTO
ycrpoticTBa. 2. C moMOIIbI0 TPOTPAaMMHOTO o0ecTeye-
Hust GEANT4 u npyrux T€OpEeTHUECKUX TTOAXO0/I0B BbI-
MOJIHUTh PACcYeThl TPAHCIOpPTa (3aMEJICHHS U TIOTJIO-
meHus) HeuTpoHoB B 11D mape u BHe ero. 3. Haiitu
AHATUTHYCCKYIO 3aBUCHMOCTD IUIOTHOCTH MOToKa TH B
3aBHCHMOCTH OT PAacCCTOSIHUSA IO 00JIy4aeMoro o0b-
eKTa.

Pa3paboTka MOkeT OBITh HCITONB30BaHA IS TIPO-
BEPKH, KATMOPOBKH W TPAIyHPOBKU CPEACTB M3MEpe-
HUH HOHM3HUPYIOMIETO U3ITyUCHUS.
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Abstract

Specificities of magnetron sputtering of metals in the presence of jet gases are represented in the paper. Ox-
ygen or atmospheric air in the environment of inert gas argon was used as jet gases. Influence effects of quantity
of oxygen and also atmospheric air in the gas mixture on discharge voltage and sedimentation rate of oxides during

sputtering were analyzed.
Keywords: magnetron sputtering.

Problem of modern material technology is creat-
ing of new materials with multipurpose coatings which
find wide application in various fields of technics
(power engineering, microelectronics, aircraft and oth-
ers) [1-3].

Today the method of magnetron sputtering is
widely applied for drawing various industrially signifi-
cant (attrition-resistant or protective) coatings in milli-
meter range, as well as for obtaining of complex, mul-
tilayer constructions with layer thickness in range of
several tens of nanometers [4].

Magnetron sputtering is characterized by high re-
peatability and stability of precipitated coatings both in
sputtering velocity and performances of obtained coat-
ings. This feature of magnetron systems as opposed, for
example, to electron beam evaporation allows to gain
multilayer constructions complex enough and without
systems monitoring thickness of a precipitated coating.
Due to high energy efficiency and ionization degree
magnetron sputtering allows to achieve obtaining of
“dense” layers of a substance, for example, oxides with
high refraction index, on a cold substrate that has es-
sential value for materials of substrates which can’t be
exposed to heating [3].

In the paper specificities of magnetron sputtering
of titan and also silicon in presence of jet oxygen and
atmospheric air are presented.

Development of technological modes for drawing
of titan oxide coatings gained by sputtering of a metal
target in the environment of jet gas (oxygen) and in the
environment of atmospheric air was provided in vac-
uum equipment of the “Bulat” type.

Before process starting the vacuum chamber was
pumped out until residual pressure not more than 5-10°
3 Pa, working pressure was 2,5-101 Pa. Feeding of
working gases was provided by means of two inlet
valves with stabilized controllers of the gas rate flux.
The device for coat drawing was represented by planar
magnetron with size of the cathode-target 600x100
mm. The flux rate of working gases was regulated by
means of the controllers. Pressure was measured in the
chamber by means of vacuum gauges. Before coat
drawing the substrate surface was cleaned with alcohol
dissolved in distilled water. After placing substrates
into the chamber their working area was processed with

high-voltage source of ions in the environment of argon
containing 5% of oxygen.

Working pressure 0,25 Pa corresponded to the op-
timum for stable magnetron work as reduction of work-
ing pressure can lead to unstable work of magnetron,
and pressure increase does not influence operating con-
ditions of a magnetron and can lead only to excessive
flux rate of working argon gas.

Results and discussion

At obtaining of coatings by magnetron sputtering
method, film growth occurs as the result of sublimation
of the target atoms which precipitate both on a substrate
surface and on fittings of vacuum equipment. To make
the working pressure enough for stable magnetron op-
eration, it’s necessary to use inert working gas of high
purity such as argon as a rule. The sputtering of metal
targets in the environment of pure argon will lead to
formation of metal film which characteristics will de-
pend in great degree on purity of residual vacuum. Pres-
ence of various jet gases impurities in residual vacuum,
such as oxygen or nitrogen, which can react with volat-
ilized stream of metal, leads to formation on substrate
surface a coating containing compounds of the volati-
lized target atoms with these gases.

Obtaining of a film in the oxygen environment.

If it’s necessary to gain metal oxide on a substrate
surface into the chamber jet gas oxygen is fed through
separate inlet valve. Process of target sputtering is
changed into reactive process with formation of chem-
ical compounds of volatilized substance with oxygen
on a substrate, vacuum fittings and, the most important,
on a surface of volatilized target that cardinally changes
modes of magnetron sputtering. Formation of oxide
compounds on a surface of magnetron target causes es-
sential decrease in velocity of target sputtering that
leads to change in rate of inert to reactive gases inside
the working chamber.

Oxide layer forming on a target surface during jet
sputtering has lower sputtering coefficient than pure
metal. In process of increase in quantity of supplied ox-
ygen into the working chamber on a target surface
thickness of the formed oxide layer grows that causes
reduction of film growth rate on a substrate and fittings
of the vacuum chamber. Together with reduce in film
growth rate, the uptake of fed oxygen becomes lower
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that will lead to its excess and full coating of a target
surface with oxide film [5].

Under operation of magnetron sputtering system
in current stabilization mode, it’s possible to monitor
the condition of a target surface and its covering degree
with oxide layer by change of discharge voltage. At
sputtering of titanic target the discharge voltage (at cur-
rent stabilization) will grow with increase of quantity
of submitted oxygen and growth of oxide layer on a tar-
get surface, that is related to secondary emission coef-
ficient of pure metals and oxides forming on target sur-
faces (fig. 1, 2).
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Flux rate of oxygen, cm’

Fig. 1 Influence of the O flux rate in the gas mixture on discharge voltage at sputtering of silicon (1), TiN (2)
and TIiCN (3).
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Reduce of oxygen supply influences when on a
target surface the sites free from oxide layer start to
form owing to which rate of target sputtering and film
sedimentation on a substrate and chamber fittings, that
causes increase of jet gas uptake with precipitating film
and decrease in its residual pressure in the chamber,
that causes, in its turn, drastic transition from a target
surface coated with layer of a chemical compound to
almost pure metal surface.

9 12 15

9 12 15

Flux rate of oxygen, cm’
Fig. 2 . Influence of the oxygen flux rate in the gas mixture on sedimentation rate of TiN (1), TiCN (2)

The range of jet gas flux rate between two extreme
states of a target — (pure metal surface and completely
oxide-coated one) is the range within which the process

mode is labile and characterized by abrupt transition
from oxidized target surface containing films with too
low sedimentation rate to the metal target surface free
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from oxide compounds with formation of almost metal
films with high drawing rate, however required operat-
ing conditions for obtaining of high-quality optical lay-
ers lie namely within this gap.

State transition, for example, of titanic metal target
during jet sputtering from metal surface to the surface
coated with dielectric layer can be accelerated sharply
at formation of oxide layer on a small site of a target
that can be caused by non-uniform oxygen distribution
near target surface. It imposes additional requirements
to the uniform oxygen delivery — to obtain not only uni-
form coating on a substrate surface, but also to provide
conditions for maintenance of uniform formation of ox-
ide layer on the whole target surface.

Choice for modes of oxygen delivery for uniform
formation of oxide layer on a target surface depends on
its area — the more is the area, the more difficult is to
support stable the same quantity of oxygen near its sur-
face and, accordingly, formation of oxide layer. For
narrow enough and difficultly controllable range of
working oxygen pressure to achieve optimum drawing
rates and performances of gained coatings, magnetron
systems (using targets of large areas) need for necessity
of maintenance of uniform oxygen quantity near their
surface to provide uniform growth of oxide layer and to
prevent formation of the sites completely coated with
compounds [6].

Sputtering in the environment of air

Moving from oxygen use to atmospheric air leads
to increase in the volume content of jet gas within
working space of the chamber due to presence of ele-
ments in air other than oxygen. To maintain optimum
state of a target the difference in flux rate of pure oxy-
gen and air makes 1,5-2 times. Thus increase in quan-
tity of working gas leads to its uniform distribution near
target surface, and low oxygen content allows to carry
out the control of formation of oxide layer on a target
surface more uniformly. Thus, use of air as oxygen-
containing mixture allows to check state of a target dur-
ing its staying between two stable states — change of air
pressure and other process conditions makes not such
an essential impact as under operation in pure oxygen.

When the sites free from oxide layer start forming
on a target surface, rates of target sputtering and of film
sedimentation on a substrate and chamber fittings grow,
that causes increasing uptake of jet gas with precipi-
tated film and decrease in its residual pressure inside
the chamber. After a while this can cause sharp transi-
tion from a target surface coated with layer of chemical
compound to almost pure metal surface. Operating con-
ditions in the range between two states of a tar-get —
completely metal surface and completely oxide-coated
— are achieved at the highest rates of sedimentation of
optically transparent films under stable operation of a
magnetron. However, providing of the magnetron op-
erating mode within the range between two these states
by control of oxygen stream inlet is rather difficult, be-
cause even small changes of process conditions lead to

fast covering of a target surface with layer of a chemical
compound and to transition of a target surface into state
of being coated with dielectric layer or to fast clearing
of a target surface from layer of a chemical compound
and its transition into pure metal state. Thus, the range
of the flux rate of jet gas between two extreme states of
a target is the range within which the process mode is
labile and characterized by abrupt transition from oxi-
dized target surface obtaining films with insignificant
sedimentation rate to metal target surface cleared of ox-
ide compounds with formation of almost metal films
with high drawing rate, however namely within this gap
operating conditions required for obtaining of high-
quality optical layers lie.

Conclusions

In the paper specificities of magnetron sputtering
of aluminium and titan in the environment of jet oxygen
and air gases are presented. It has been shown that pres-
ence of jet gas in the working chamber at the moment
of target sputtering leads to formation of oxides includ-
ing on surface of a sprayed target that essentially re-
duces evaporation rate of a substance and leads to un-
stable work of a magnetron. The influence of oxygen
replacement to air on modes of producing of oxide coat-
ings was discussed. Use of air as jet gas for obtaining
of optically transparent coatings is possible in case of
higher affinity of metal to oxygen. If occurring 1-3%
absorption does not render essential influence on re-
quired performances of a coating, use of air as jet gas
allows to monitor state of a target more smoothly dur-
ing magnetron sputtering, that makes the main effect on
characteristics and drawing rates of a coating.
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Abstract

Normative and technical documentation (NTD), which is one of the main components of the system of tech-
nical operation of machines, including trucks, is dispersed in many publications. Certain components of the ND,
in particular, for maintenance (TO) and technical diagnostics (TD) of trucks (ha), are constantly being developed
and adjusted accordingly. Due to these features, the operation of such documentation, including the selection and
systematization of its updated components, presents significant difficulties, which is why in practice, specialists,
firstly, spend a lot of time on operating NTD and, secondly, often use outdated or incomplete sets of documenta-
tion. In the latter situation, due to the complexity and versatility of GA maintenance operations, it is possible to
reduce the quality of THEIR service, which is often observed in practice.

Keywords: automobile, motor transport enterprise, normative and technical documentation, trucks, mainte-
nance of trucks, technical condition of the car, technical diagnostics of trucks, integrated control system.

Introduction. In modern conditions, such indica-
tors of the efficiency of the agro-industrial complex
(AIC) as labor productivity, the volume of production,
its possible losses, and more, significantly depend on
the technical condition of the fleet. One of the ways to
eliminate the difficulties and improve the organization
of the truck maintenance (TOGA) is the use of com-
puter tools for operating NTD in the process of directly
performing maintenance operations. However, in this
area there are no practically available techniques and
methods of using such tools. Therefore, the develop-
ment of techniques and methods of TOGA using these
tools is one of the urgent tasks of modern engineering
science [1]. The implementation of TOGA operations
can be improved by the use of appropriate process maps
(TC). However, TC developed only for some models of
cars and have not received wide practical application.
TD operations (table. 1) very effective in the TOGA
process. However, due to the wide range of their ap-
plicability in the technical operation of machines, they
have not yet received a close relationship with the op-

erations of the TO, i.e. clearly not included in the pro-
cesses of the TO. Another technique for improving the
TOGA is the implementation of the method for predict-
ing the parameters of the state of the aggregates and
nodes of the GA based on the results of the TD. Due to
the considerable complexity and complexity of calcu-
lations for forecasting, the lack of systematic data on
the implementation of the method is also not received
practical application.

The role of truck transport in agriculture. Cars
in agriculture are one of the main factors in increasing
productivity. At the same time, the share of technical
progress in improving cars accounts for 40 to 50% of
productivity growth, and the remaining 50-60% are ac-
counted for by other factors [2].

The share of road freight transport accounts for up
to 80% of the volume of traffic. The priority develop-
ment of road transport is explained by the significant
average radius of cargo transportation, which is partic-
ularly typical for the agricultural sector of Northern Ka-
zakhstan, as well as the lower cost of road transport [3].

Table 1
Structural elements and their parameters

g;rtl;](;tl;ruzatl()mg;)e;:rgent Quantity Construction parameter
Unit, system 15-20 Kine_matic scheme; degree of mobility; structural formula; type of con-

’ nection, gears, supports and seals, etc.
Node. mechanism 70-90 Mutual arrangement of parts and assemblies; connecting dimensions,

' gaps, backlash, moves, etc.

_ 15 000 - 25 Size and configuration; type _of mate_rial, strength; quality and accuracy of
Detail 000 surface treatment; nature of interaction and mutual movement; electrical,

hydraulic resistance, etc.
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Changes in the technical condition of units and
components occur under the influence of constantly
acting reasons due to the operation of mechanisms, ran-
dom causes, as well as external conditions under which
the car works or is stored. Accidental causes are caused
by violation of rules and norms of normative and tech-
nical documentation (hidden defects and overloads of
the structure exceeding the permissible limits, etc.).

The current state of agricultural transport is char-
acterized by a low technical level, a strong deterioration
of the rolling stock, and an unsatisfactory state of the
production base. More than 30% of vehicles are oper-
ated beyond the standard service life, the rest is ap-
proaching this state. The downtime of automotive
equipment due to failures and other technical reasons is
up to 29% of their working time, the renewal of the car
fleet is practically not conducted, and the residual re-
source of used cars does not exceed 15-25% of the orig-
inal [4].

Insufficient security of agricultural producers of
HA and the reduction of its technical level have a neg-
ative impact on the provision of transport services to
agriculture. HA produced by the domestic automotive
industry in terms of energy saturation, as well as tech-
nical and economic parameters (fuel efficiency) are sig-
nificantly inferior to foreign counterparts. This does not
allow to increase their productivity and reduce product
losses, increases the cost of maintaining equipment in
working condition [3].

Therefore, it is very relevant to work related to en-
suring the efficiency of the aging fleet by finding
measures to improve the performance of operations for

their maintenance in conditions of its deficit. At the
same time, the need to operate worn-out and exhausted
equipment creates a large additional load on the repair
services of the agro-industrial complex. At the same
time, the transfer of the main volumes of work to re-
store the performance of machines directly in the farms
has led to a decrease in the quality of service due to the
lack of appropriate production facilities, equipment and
insufficient skills of employees.

In improving the quality of operation of agricul-
tural trucks, rational use of their resources, timely de-
tection and prevention of failures, a large role belongs
to the AND so on. The problem of managing the tech-
nical condition of the machine can only be solved by
improving the methods and means of maintenance.

In accordance with figure 1, there are the follow-
ing phases (cycles) of the car[5]:

Tw.p. —working time (or a specific part of the day)
during which the car works on the line. The duration of
operation of the truck can be from 12 to 15 hours.

Tw.a. = Tn. — the working time of the automobile,
or time in the outfit, the time during which the car must
be on the line, participating in the transport process.
Duration Of Tw.a. is determined by labor legislation
and internal regulations (one-shift, one-and-a-half-
shift, two-shift work).

For a particular car, a work schedule is set, in
which the beginning of the working time tn. is fixed.,
that is, the output of the car on the line, the end of the
working time tk.- return of the car to the garage, and the
necessary organizational and technical breaks, i.e.
Tw.a.=Tn. =tk. - tn. As a rule, Tw.a. < Tw.p.

T":0wa

I'ime
of day

24

¥
\f®

Figure 1-the Influence of the technical condition of the car on the transport process: Td = 24 hours (day); Tn -
time in the outfit-the work of the car on the line; Tw.a. - working time; 1-the moment of completion of works on
elimination of failure; 2-the moment of occurrence, identification or fixing of failure

Tn.w.a. - car off-time — the time during which the
car should not be on the line. Tn.w.a. = Td-Tn. Tn.w.a.
includes part of the day before and after the dress:
Tnw.a. =Tlnw.a+ Tnw.a

Ti.s. -inter-shift time of the car — the period of time
between successive cycles of the car on the line. Ti.s. a.
includes non-working time of the car after the next out-
fit (T'2n.w.a.) and before the next outfit (T " 1n.w.a.).
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When working with cars from the beginning of op-
eration due to their lack of reliability over the service
life can occur a flow of failures and malfunctions up to
500...700 titles. In accordance with figure 1, depending
on the moment and place of occurrence, failures are dis-
tinguished [5]:

LF-linear failures that occur on the line during the
working time of the car and disrupt the transport pro-
cess;

NLF-non-linear failures that are detected or oc-
curred in the inter-shift time of the car;

Linear failures are subdivided [5]:

LFE - eliminated on the line with loss of working
time (driver, technical assistance personnel);

LFN - not eliminated on the line, requiring trans-
portation of the car to the workshop to eliminate the
failure.

Depending on the duration of elimination (te),
nonlinear failures are subdivided[5]:

NLFI -eliminated in the inter-shift time and do not
affect the transport process: Rus < TMS.V. a.;

NFLO - not eliminated in the off-shift time, caus-
ing downtime due to working time and affecting the
transport process.

Information systems in ensuring technical readi-
ness of vehicles. The combination of interaction of
technical service systems on the example of the district
level, allows you to eventually improve the efficiency
of the use of machines. However, it is possible to
achieve the efficiency of the technical service system
by achieving the coordinated work of various parts of
the system and improving its normative and documen-
tary support (NDS). For this purpose, a subsystem of
technical service tasks was identified, the solution of
which is significantly influenced by the developed
NDS. The scheme of interaction between technical ser-
vice tasks and NDS is shown in figure 2.

1

study of the needs and effective
demand of rural producers for
machines and services (a)

modernization of old agricultural
machinery (d)

performing TI and TD of equipment.
maintaining it in working condition (g)

1

information about supply of

“manufactured machines and
“lequipment (b) mechanisms (c)
t itilization of

developed NDS g:ru:t_lltm'al
evelope (e) Jachinery (f

. providing NTD.
repair and technical
¥ equipment. spare

information and
consulting support on
machine operation (h)

training of
maintenance and
repair personnel (i)

parts, exchange units
and materials (j)

b o O D T O O O

Figure 2-relationship of technical service tasks And TASKS

Thus, the efficiency of the subsystem is com-
pletely dependent on a well-established SYSTEM and
entails an increase in the efficiency of problem solving
. To improve the efficiency of subsystems, the degree
of influence of NDS is from 50 to 60%. Improving the
efficiency of subsystems is associated with improving
the quality and reliability of the equipment being oper-
ated and, accordingly, increasing such an important in-
dicator as the time to failure. Improving the efficiency
of the TOGA will not only improve the quality and re-
liability of equipment, but also reduce the downtime of
equipment by reducing the time spent on the vehicle.

The feasibility of creating the most integrated
management systems in the enterprise is due to the fact
that [6,7]:

* An integrated system provides greater coherence
within the organization, thereby enhancing the syner-
gistic effect that the overall result of coordinated ac-
tions is higher than the simple sum of individual results;

+ An integrated system minimizes functional disu-
nity in the organization that occurs when developing
Autonomous management systems;

« Creating an integrated system is usually signifi-
cantly less time-consuming than creating multiple par-
allel systems;

* The number of internal and external links in an
integrated system is less than the total number of these
links in several systems; the volume of documents in an
integrated system is significantly less than the total vol-
ume of documents in several parallel systems;

« The integrated system achieves a higher degree
of staff involvement in improving the organization's
performance;
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* The ability of an integrated system to take into
account the balance of interests of external parties of
the organization is higher than in the presence of paral-
lel systems.

Integrated control systems can be divided into
three types [7,8]:

1. ICS operating on the basis of international
standards for quality, environmental safety and ensur-
ing conditions for effective and safe work of personnel.
The advantage of such ISU is a significant accumulated
experience of domestic enterprises using basic stand-
ards and their coverage of the problems of ensuring the
effective operation of the entire enterprise. Currently, a
domestic certification system is being created for these
systems. However, in such systems, there is a problem
of ensuring the necessary balance of security and com-
petitiveness requirements.

2. ICS, integration in which is provided by "end-
to-end" use of appropriate information technologies,
for example, CALS-TQxnojiornPs. information sup-
port of the product life cycle.

3. ICS such as risk management, knowledge
management, etc. in such systems, the basis of integra-
tion is the representation of life-cycle processes in the
form of information about the risks of non-compliance
or about the economy of knowledge about the pro-
Cesses.

In [6] it is indicated that the basis for the integra-
tion of management systems can be any system that
meets the principles of ICS and meets the requirements
of the enterprise:

* In the case of building a quality control system
(quality management system-QMS, table 2), the goal is
to meet the quality requirements of products and ser-
vices, first of all, the requirements of the consumer.

* In the case of building an environmental man-
agement system (EMS), the goal is to meet the compa-
ny's requirements for environmental safety.

* In the case of building a system of occupational
health and safety management (SOHSM), the goal is to
meet the requirements of several stakeholders-society
and staff to work safety.

Table 2

Conceptual model of management system integration

n/n | System element Stage of integration

1 Policy and planning

indicators);

* Identifying priorities and their relationships;

* Derivation of existing links between system elements;

* Establishment of the requirements and expectations of stakeholders;

* Policy development and goal setting;

* Development of a management program (including a system of performance

« Resource allocation.

« Identification of information needs;
* Definition of performance monitoring;

2 Information support * Establishing requirements for is documentation;
* Defining requirements for internal and external communications.
3 Perfection » Identify areas and opportunities for improving the performance of the ISU
4 Assessment and | ¢ Determining how to evaluate the system and analyze its performance and effec-
adjustment tiveness

5 Staff participation petence);

* Development of staff motivation and incentive system;
* Ensuring that the area of competence corresponds to the level of training (com-

* Statement of the problem assignment of responsibility;
 Ensure that the necessary resources (including staff time) are allocated in a
timely manner and that action is taken.

The developed concept of building ICS (table 2),
focused on the integration process of creation based on
the development of information technologies includes
[7,8]:

» description of the main requirements for the sys-
tem by the functional divisions of the enterprise;

» description of existing solutions, including
promising options, as well as General principles of in-
teraction of related systems;

« description of existing systems related to the op-
eration of existing Autonomous systems.

The study of the process of managing the technical
condition of the machine allows you to determine the

role and need to use information for decision-making.
In General, the management of the technical condition
of a particular machine includes measuring the param-
eters of the state of its components, comparing the set
values with the permissible or limit values, determining
the residual life of the components, assigning the type
and volume of maintenance actions and performing all
the established work on the TOGA and its components.
As a result, it is proposed to introduce the use of infor-
mation technologies at all stages, in particular the use
of databases and knowledge bases of specialists (Fig.3).
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Figure 3-control Diagram of the technical condition of the machine

The share of NDO in the entire technological pro-
cess is on average 40%. When using the developed IB,
the time for processing information is reduced by half,
which leads to a reduction in the entire cycle of the
technological process by an average of 20% [8,9].

The research and analysis of the tasks solved by
the TO system made it possible to conclude that the im-
provement of this system should take place in conjunc-
tion with advanced information technologies, effective
use of NDO.

The effectiveness of IP depends on its structure
(the number and composition of automated workplaces,
the list of tasks to be solved, the technical means used,
etc.), and the use of IP increases the efficiency of not
only the personnel, but mainly the production itself [5].

One of the most important indicators that affect
the quality of the MAINTENANCE system is the effi-
ciency and quality of work performed. Efficiency and
quality is largely determined by the qualification of ser-
vice providers and the presence of a full NTD for the
serviced object. Efficiency is directly related to the
complexity of the work performed.

Summary.

1. The current state of agricultural transport is
characterized by a low technical level, a strong deterio-
ration of the rolling stock. The downtime of cars for
technical reasons is from 25 to 30% of the total working
time [9], and the cost of maintenance of cars and the
purchase of spare parts exceeds the standard costs of
5...10 times.

2. Under rational organizations THE and vast on
8...12% reduces the time for THAT, by 20...28% in-
crease in operating time for the car, 34...46% increases
its performance [10]. The introduction of diagnostics
allows in 1.3...1.5 times increase the actual time be-
tween repairs, reduce the number of failures in 2-2. 5
times, reduce fuel consumption by 5-8 %.

3. The efficiency and quality of work on
MAINTENANCE and so on cars is determined by the
experience and qualifications of performers of tech-
nical services, the presence of a full NTD on the ser-
viced object and guidance material on all aspects of

maintenance operations and means of automated calcu-
lations of forecast and evaluation indicators based on
the results of diagnostics.

4. In the field of operation of agricultural trucks,
such issues of development of NDO have been consid-
ered fragmentary up to now. The practical implementa-
tion of such systems in the industry is constrained, first
of all, by the difficulties of formalizing knowledge of
the subject areas under consideration, the lack of engi-
neering methods for building such systems. To date,
there are no IP of this class on the market.

The introduction of NDT systems and technical
systems is one of the priority areas in quality manage-
ment, and the methods of their use have not yet received
proper development and require special research.
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