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Abstract

https://doi.org/10.5281/zen0do.14959172

The study conducted phenological, agrobiological, and biochemical evaluations on 50 potato genotypes. The
results presented the mean values, standard errors (SE), standard deviations (SD), and coefficients of variation
(CV%) for each trait in a table. The trait with the highest coefficient of variation was the average tuber weight
(CV=35), while the trait with the lowest coefficient of variation was sugar content (CV=0.3). Significant positive
correlations were found between traits, particularly between plant height and average tuber weight (r=0.885) and
between plant height and tuber weight per plant (r=0.536). The genotypes were grouped into four main clusters in
the dendrogram. The primary focus of the research was the selection and planting of potato varieties suited to local
conditions. High-yielding potato samples, such as SF22, SF23, SF9, SF27, SF30, SF17, SF29, SF42, and SF28,
were selected based on the established criteria for high yields.

Keywords: Potato, phenological, morphologica,l biochemical, correlation, yield

Intraduction

Potatoes are a valuable agricultural crop and are
considered one of the main food products. The high im-
portance of potatoes is confirmed by the constant de-
mand and expansion of its production. To develop va-
rieties with more stable yields, it is important to identify
traits associated with yield. There are a number of stud-
ies in this direction in the literature. Thus, in barley, a
relationship between agronomic traits and yield was
noted, which led to the conclusion that it is possible to
use phenotypic relationships between yield and agro-
nomic traits of plants to increase crop yields under sus-
tainable production conditions [2, 4]. It was found that
rice yield was significantly and positively correlated
with plant height, number of grains per panicle, per-
centage of full grains and grain weight [10]. Studies of
corn have shown significant correlations of yield with
plant height, spike height, spike length, spike rows, ker-
nels per row, kernels per spike, spike diameter, cob di-
ameter, and 1000-kernel weight [8]. The analysis of the
contribution of each agronomic trait to soybean produc-
tivity showed that the number of branches, the number

of filled pods, the number of seeds per plant, the weight
of 100 seeds and the weight of seeds per plant had a
positive correlation value with yield. At the same time,
the number of seeds per plant had a high positive, direct
effect on yield. Plant height, the number of branches,
fresh weight and dry weight had an indirect effect on
yield. Based on the result, it is recommended to use the
number of seeds per plant as one of the selection criteria
in the soybean breeding program to obtain a high-yield-
ing variety [5].

A number of similar studies have been conducted
on other agricultural crops. Since the success of selec-
tion depends to a large extent on the knowledge of the
patterns of yield formation, the aim of our research was
to identify the relationship between the elements of the
structure and the yield of potatoes.

Material and Methods

The study used 50 local and introduced potato
genotypes.  Phenological, = morphological, and
biochemical assessments were conducted on 5
randomly selected stem tubers. The study examined
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characteristics such as maturity duration, plant height,
number of tubers, tuber weight, total tuber weight per
plant, nitrate, dry matter, sugar, and extractive
substances. These characteristics were evaluated based
on the international descriptor.

Phenological Assessment

Maturity duration (days): The number of days
from when the potato tubers are planted in the soil until
harvest is determined by calculating the total days
elapsed.

Morphological Assessment

Plant height (cm): The height of five plants was
measured, and the average value was calculated.

Number of tubers (count): The tubers of each of
the five plants were counted separately, and the average
value was calculated.

Tubers’ weight (g): The weight of five tubers was
measured using a precise scale, and the average value
was calculated.

Tubers’ total weight per plant (g): The weight of
the tubers from each of the five plants was measured
separately, and the average value was calculated.

Biochemical Assessment

Nitrate (mg/kg): Nitrate levels were measured us-
ing a SOEX Nitromer device by soaking five tubers for
the analysis.

Table 1. Statistical indicators of the studied signs

Dry matter (%): A 20 g sample of tubers was dried
in a thermostat device at 105°C for 24 hours to deter-
mine the dry matter percentage.

Sugar (%): The sugar content was measured by
taking samples from a homogenous mixture using a pi-
pette and performing 5 measurements on a hand-held
refractometer.

Extractive substances (%): The extractive sub-
stances were measured from a homogenous mixture us-
ing a pipette, and 5 measurements were taken with an
Atago brand refractometer.

Statistical Assessment

IBM SPSS software (version 25.0) was used to
perform correlation analysis of morphological
characters. Cluster analysis was performed using the
Euclidean method in PAST software (version 4.11) to
group genotypes based on their phenological,
morphological and biochemical characteristics
(Hammer et al. 2001).

Results

The mean values, standard deviation (SD), stand-
ard error (SE), and coefficient of variation (CV%) for
the studied traits are presented in table 1.

Standard errors, which are statistical indicators of
signs, are calculated. The standard error between
genotypes for ripening period is 1.8, plant height is 1.2,
the number of tubers is 1.4, the average weight of one
tuber is 8.5, the weight of tubers per plant is 2.2, the
nitrate content is 7.8, dry matter is 0.3, and sugar
content and extractive substances are 0.1.

MD PH NT ™  TTWP N DM S ES
Standard Error (SE) 1.8 1.2 14 85 2.2 7.8 0.3 01 01
Standard Deviation (SD) 12.8 8.4 10.1 59.8 1.41 54.9 1.9 0.6 0.7
Variance (CV) 16 7 10 35 20 30 3.7 03 05
Range 51.0 367 75 320 66822 3474 7.1 29 33
Minimum 61.0 360 65 685 326.4 75.6 183 24 28
Maximum 1120 727 8 388.5 30085 4230 254 53 6.1

Maturity Duration (MD), Plant Height (PH),
Number of Tubers (NT), Tuber Weight (TW), Total
Tuber Weight per Plant (TTWP), Nitrate (N), Dry
Matter (DM), Sugar (S), Extractive Substances (ES)

The standard deviation from the average for the
second statistical indicator is 12.8 for the ripening time,
8.4 for the height of the plant, 10.1 for the number of
tubers, 59.8 for the average weight of the tuber, 1.41 for
the mass of tubers per plant, 54.9 for nitrates. content,
dry matter - 1.9, sugar content - 0.6, extractive
substances - 0.7.

Each of the studied traits showed high genetic
variability. Among the traits, the highest coefficient of
variation was the average tuber weight trait (CV=35),
and the lowest coefficient of variation was the sugar
content index (CV=0.3). The nitrate content was
CV=30, the weight of tubers per plant was CV=20, the
ripening time was CV=16, the number of tubers was
CV=10, the plant height was CV=7, the dry matter was
CV=3.7, and the coefficient of variation of extractive
substances was CV=0.5.

The correlation between the two parameters was
computed (Table 2). Correlation analysis can provide
valuable information about the most important features
when evaluating genotypes. By identifying traits that
demonstrate a significant correlation, one can predict
the advantage of one trait over another, and this can
facilitate the selection of suitable genotypes.

Some of the traits we studied showed significant
interdependence to such an extent that they could be
used in selection programs. A highly reliable (r=0.885)
correlation was established between plant height and
average tuber weight. A highly significant (r=0.536)
correlation was also observed between plant height and
tuber weight per plant. A highly reliable correlation is
established between the number of tubers and the mass
of tubers in one plant at r=0.700. A highly significant
positive correlation was established between the
amount of nitrates and dry matter with r=0.448. A very
significant relationship between the amount of sugar
and the extractive substance r=-0.696 was established.
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Table 2. Indicators of dependence between the studied features

PH NT T™W TTWP N DM S ES

MD 0.228 -0.129 0.191 0.056 -0.075 -0.110 0.278 0.186
PH 1 -0.065 0.855™ 0.536™ -0.050 -0.064 0.121 -0.040
NT 1 0.080 0.700™ -0.091 -0.157 -0.207 -0.120
TW 1 0.763™ -0.048 -0.085 0.022 -0.074
TTWP 1 -0.095 -0.177 -0.133 -0.135
N 1 0.448™ -0.171 0.180
DM 1 0.011 0.218
S 1 0.696™

The cluster analysis was compiled according to the
Euclidean genetic distance index using the UPGMA
method of the PAST statistical program package. Since
the studied genotypes were grouped into 4 main
clusters according to the specified characteristics, the
dendrogram was divided into 4 clusters and analyzed
accordingly (Fig. 1).

Potato genotypes FS28 and FS45 are located in the
first cluster of the dendrogram. This cluster included
genotypes with medium and high size in terms of
ripening, with low and high indicators in plant height,
with low and high indicators in the number of tubers,
with low and high indicators in average weight. tuber,
genotypes that showed high values of tuber mass in the
plant, that showed low values of nitrate content,
genotypes that showed low values of dry matter, that
showed medium and low values of sugar content, as
well as genotypes that showed low levels of extractive
substance.

In the second cluster of the dendrogram, 3
genotypes were grouped. This cluster includes geno-
types with medium and high ripening time, high plant
height, and medium tuber number, genotypes that
showed high values for average tuber weight, geno-
types that showed average values of tuber weight per
plant. Genotypes with low and average indicators of ni-
trate content, with low, average and high indicators of

the mass of dry matter, genotypes with average indica-
tors of sugar content, and also genotypes with average
indicators of the amount of extractive substances are in-
cluded here.

The third cluster of the dendrogram included 17
genotypes. This cluster included genotypes with low,
medium and high ripening periods, with medium plant
height, medium number of tubers, with high average tu-
ber weight, genotypes that showed average tuber
weight per plant, with low and medium nitrate content,
with medium and high dry matter weight, with medium
sugar content, as well as genotypes that showed aver-
age extractive content.

The fourth cluster of the dendrogram contains
seventeen genotypes. Genotypes with low and medium
sizes of ripening period, with medium values of plant
height, with low values of the number of tubers are
united in this cluster, genotypes characterized by aver-
age indicators of tuber mass, with average tuber weight
per plant, and also genotypes characterized by low and
medium values of nitrate content, which showed me-
dium and high values of dry matter content, genotypes,
medium values of sugar content, medium values of ex-
tractive substances.

The main direction of our research was the selec-
tion and planting of regional varieties of potatoes taking
into account local conditions, since the yield of varie-
ties is significantly affected by growing conditions.



Danish Scientific Journal No93, 2024

= = E=

Fig 1 Grouping of potato genotypes based on the Euclidean index.

One of the most important factors is planting. Ob-
taining high-quality and productive potatoes depends
on a combination of healthy seeds of the correct physi-
ological age, a suitable seedbed and careful planting.
Our studies were also carried out according to the spec-
ified rules for obtaining high yields. Taking into ac-
count the correlation we established between the aver-
age yield of one plant and the average weight of one
tuber, potato samples SF22, SF23, SF9, SF27, SF30,
SF17, SF29, SF42, SF28 were selected, which had a
high yield.

Discussion

In the literature, there is information about the
correlation dependence between some signs and
productivity in potatoes. It is known that varietal and
ecological differences, as well as their interaction, have
a significant impact on the yield of tubers and the prop-
erties of potatoes [9] Mishra et al [6] reported signifi-
cant positive correlations of common tuber yield pa-
rameters at both genotypic and phenotypic levels. The
authors report that studying the magnitude of correla-
tions between yield parameters in potato (Solanum tu-
berosum L.) is a prerequisite for identifying traits that
will be useful for selection in any breeding program [6].

In the process of studying potatoes, Turkish re-
searchers conducted cluster analysis to assess the simi-
larity between potato genotypes. Based on the obtained
dendrogram, it was found that the studied material has
a huge variation [3]. The correlation coefficients
showed a significant positive relationship between the
number of tubers per plant, tuber yield per plot, average
tuber weight, plant height, leaf area and number of
stems [7]. Cluster analysis conducted Ahmadizadeh et
al.[1], based on all the characteristics of 22 potato vari-
eties, combined the genotypes into two groups. The
first cluster included varieties that were characterized
in the analysis of the main characteristics as potato va-
rieties with excellent yields.

Taking into account the correlation we established
between the average yield of one plant and the average
weight of one tuber, potato samples were selected,
which had a high yield.

The study of various characteristics of 50 local and
introduced potato samples allowed to reveal a large di-
versity of studied potato genotypes. These assessments
can help breeders select genotypes with desired charac-
teristics for inclusion in breeding programs.

Conclusion

The study performed comprehensive analyses of
phenological and biochemical traits among potato gen-
otypes, revealing the correlations, variability, and clus-
tering of these genotypes. Selecting appropriate geno-
types for high yield and quality is crucial. The results
indicate a strong relationship between plant height and
tuber weight, which is an important indicator in the se-
lection process. Identifying potato varieties with une-
ven yield characteristics provides valuable information
for choosing genotypes suited to local conditions, aid-
ing the selection of the most productive and high-qual-
ity varieties for cultivation.
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Abstract

The article considers the geological and structural conditions of the placement and localization of the Gosha
gold-sulfide deposit of the Gedabey ore field in the north-eastern part of the Lesser Caucasus. It has been estab-
lished that the system of faults of submeridional and sublatitudinal strike plays an important role in the spatial
distribution and localization of gold mineralization. Gold ore bodies are represented by three morphological types:
zones of hydrothermally altered rocks, quartz-sulfide veins and veinlets. Comparison of the conducted analyses of
gold-bearing metasomatites gold-bearing accumulations of pyrite, less often chalcopyrite, galenites and sphalerite
are confined to the chloritization zone and quartz veinlets.

AHHOTAUUA

B craTtbe paccMaTpUBACTCA I'C€OJIOrO-CTPYKTYPHBIC YCIOBUA pasMCUICHUA W JIOKAJIU3AllUN T"ommHCKOrO0 30-
HOTO-CYJIL(I)I/IZ[HOFO MECTOPOKACHUA Fe,[[a6GKCKOFO pyaHoro noJga CeBepO-BOCTO‘IHOﬁ gactu Manoro Kaskasa.
YCTaHOBHeHO, YTO B IMMIPOCTPAHCTBECHHOM PA3MCIICHUU U JIOKAJIU3ALHUHU 30JI0TOT0 OPYACHCHU BAXKHA POJIb IIPU-
HAJIJISKUT CHCTEME Pa3phIBHBIX HAPYIICHUH CYOMEPHINOHAIBHOTO H CYOIIMPOTHOTO MPOCTHPAHUS. 30JI0TOPYI-
HBbIC TCJIa MPCACTABJICHBI TPEMS MOp(i)OJ'IOFI/I‘IeCKI/IMI/I TUIIAMU: 30HBI THAPOTEPMAIIbHO-U3MCHCHHBIX ITOPOJ, KBAP-
I.[eBO-Cy.TIL(I)PIZ[HBIe JKWIbL U MTPOKUIIKHA. CorocTaBlieHHE MPOBEACHHBIX aHAJIU30B 30JIO0TOHOCHBIX METACOMATHUTOB
30JI0TOCOJIEPIKAIINE CKOTUICHHUS MUPUTA, PEXe XaTbKOMUPUTA, TAJIEHUTa U caneputa NpuypoueHbl K 30HE XJI0-
pyUTU3aINHU 1 KBAPUCBBIM IIPOKUIIKAM.

Keywords: Gosha deposit, gold, Lesser Caucasus, metasomatites, monoquartzites.
Kuarwuesbie cioBa: ['ommHcKkoe MECTOPOXKAEHHE, 30J0T0, Mabiii KaBka3, MeTacoMaTuThl, MOHOKBapPIUTHI.

T'ommHckoe 3OJ'IOTO'CyJ'IL(1)I/IHHOC MECTOPOKIC- OCOJMTOBBIMHU MHHJIAJIMHAMU, 3. AHHGSI/ITOBLIC nop-

Hue [emabekckoro pymHoro moist Manoro Kapkasza
npuypoueHo K ['oma-MTKbIpIaHCKON aHTHKIMHAIU
BTOPOTO TOPSJKA, 3aHUMAeET 3alajHyl0 4acTb AXMme-
naban-I" ommHCKOM aHTHKIIMHAIM, K 30HE COTPSDKEHUS
OTHOMMEHHOTO TIIyOMHHOTO pa3jioMa C CHCTEMaMH
pPa3peIBOB CyOMEpHIMOHAILHOTO M CYOITHPOTHOTO
HanpaBneHuil. Ha miomanm mectopoxaenus (puc.l)
HauOOJBIINM PACTIPOCTPAHEHUEM MOJB3YIOTCA TIO-
ponsl 0azanpT-aHNIE3UTOBOI cyOdopmammy HIKHE-
baitocckoro Bo3pacra J[3eraMuaiickoil CBUTBI, KOTOpast
uUMeeT clefyrolee crpoeHue cHu3y BBepx: 1. Ileomu-
TU3UPOBAHHBIC aH/IE3UTOBBIE TOPGUPUTSL; 2. Menko- n
CpPE/IHE3epHHCTBIE aHJIE3UTO-0a3aIbThl M AH/E3UTHI C

(GUpHUTHI cozepXKalye KBapl-KapOOHATHBIE MHHJA-
nuHBL; 4. UepenoBaHue JaB aH/IE3UTOB, aHAE3UTO-0a-
3aJbTOB U arjoMepaToBHIX OpeKYnid ¢ eIUHWYHBIMHU
3epHaMM MarHeTHTa; 5. [OpH30HT aHIE3UTOBBIX U aH-
JIe3UT0-0a3abTOBBIX KiacTtonas; 6. UepemoBaHue ar-
JIOMEPATOBBIX Opekdnii, Ty(OB M MaJOMOIIHBIX JIaB
aH/e3uTOBBIX mopdupuros. OOIIasT MOITHOCTH OTIIO-
JKeHU cocTaBisieT 1345 M.

Ha 3amagHom (raHre MecTOPOKAEHUS IMTOPOJIBI
HIDKHETO 0aifoca HeCOIIacHO TepekphiBatoTcs ['oma-
WTKbIpIaHCKUM CYOBYJIKaHWYECKUM TEJIOM PHOJIHMTO-
BBIX, PHOJINT-AALUTOBBIX MOPPUPUTOB BEPXHETrO
Gaifoca, OTIMYAIOUIMXCS KHUCIBIM cocTtaBoM. KoHTakT
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CyOBYJIKAHMYECKOTO TEJa aKTHBHEIA, ¢ 00pa3oBaHUEM
B 9k30KOHTaKTe [1,123-126] - mepeMsIThIX, KAOTHHNA3H-
POBaHHBIX, CYIbPUIN3NPOBAHHBIX, OPOTOBUKOBAHHBIX
METaCOMATHTOB, a B YHIOKOHTAKTe — BTOPHYHBIX KBap-
MTOB MOHOKBApIEBOM M KBapI-KaOJMHUTOBOH (a-
uuid. BTOpuuHBIE KBapLUTHI ClararT HCCIEAYyEMbIE
PYZIHBIE 30HBI BIOJh KPYIMHBIX TPEIIMHHBIX CUCTEM U
Ppa3pbIBHBIX HapylieHu. Bece onucanHbie mOpo bl Ipo-
PBIBAIOTCS. MHOTOUYUCJICHHBIMU JaiikaMd OCHOBHOTO

COCTaBa, OPHEHTUPOBAHHBIMH B CYyOIIMPOTHOM, pexe
CyOMepHUANOHAIEHOM M KHCIOTO - B CEBEpO-BOCTOU-
HBIX HAIPaBIICHUAX, & TAKKE MAJBIMU CEKYIIUMH, IO-
CIIOMHBIMH U IITOKOOOPa3HBIMH KBapIl-AHOPHTOBBIMHU
uHTpY3usiMU. OTIpeieTIeHue BO3pacTa MOCIEAHUX, YIH-
TBIBAs CBSI3b C HUMHU OPYACHCHUS, SBIACTCA BaXKHBIM
MOMEHTOM A7 Pa3pabOTKH MONCKOBOTO KPUTEPHS.

iP\/ 2- o ot
Ay

) W

Puc. 1. I'eonozo-cmpyxmypras xapma I ouwuHcK020 3010Mo-Cyib@UOHO20 MECOPOICOeHUS (Macul.mad
1:2000).

YcioBHble 0003Ha4YeHUsT. 1-Bepxneuemepmuunoie
U COBPEM.OMI0IHCeHUA — CYTINHKH, CYTIECH, TJIMHBI C YTIIO-
BaThIMU O0JIOMKamu 1iopox; 2-Bepxuebaitocckue oopaso-
6anusA — CBETIIOCcEpbIe ¢ OypOBaTHIM OTTEHKOM MEJIKOKBAP-
LIEBBIC PHOJIMTHI M PUOJTHTO-IALUTEL, Hudicnebaiiocckue: 3-
TOPU30HT aHJE3WUTOBBIX TOPGUPHUTOB C JIMH3AMH M IPO-
TUIACTKAMH arJIOMEpPaTOBBIX JIaB, JTABOOPEKUYMI W TPaBHit-
HBIX TY(OB;4—TOPH30HT KIIACTOJAB MEJIKO- M CPEIHE3CPHH-
CTBIX QHJIC3UTOB; S-TOPU30HT AHJC3UTOBBIX MTOP(HHUPUTOB; 6-

TOPH30HT MEJIKO3EPHUCTHIX aHJIC3UTOB C JIMH3aMU MATHETH-
TOBBIX [IECYAHUKOB 1 MPOILIACTKAMH aH/IC3UTO-0a3a/I5TOB; B
paspese: 7-MHHIQICBUIHBIC aHIC3UTOBBIC MOP(GUPHTEL
MUHJIAJICHBI 3aITOJIHEHHBIE KBapII-KapOOHATHON MacCou;
8-MeNKO-U CpEeIHE3ePHUCThIC AHAC3UTHI C PEIKAMHU
MHHIQTMHAMY, 3aI0JIHCHHBIC ICOIITOM;9-TICOTHTH3HPO-
BaHHbIC aH/IE3UTOBbIC TIOphupHTHL; 10-1aliKK aHIE3UTOB U
JMabazoBbIX HOP(HHUPHTOB; | 1-BTOpHYHBIE KBApLIUTHL: ) MO-
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HOKBapieBas (arms 1 0) KBapl-KaoJIMHOBast; 12-0KBaplie-
Banue; 13-kaoymHmanys; 14-srmporrsanyst; 15-XImopuTH-
3amst; 1 6-0pOroBUKOBaHNE; | 7-TMMOHUTIRALINS, pA3pble-
Hble Hapywenus:. 18 - cyOrmpoTHbIe 30HEL, 19-cyOMepur-
OHAJBHBIE 30HBI;, 20-30Ha TEKTOHWYECKHUX HapymeHwit; 21-
TpaHULBL: 1 -pa3HOBO3PACTHBIX IOPOI, 2-PA3IMIHBIX APYT OT
Jpyra (arwii opox i 3-THHIS TPOMETISL; YCI08HbIE 3HAKU K
CIMPYKMYPHbIM Ouagpammam. 22- OpPUCHTHPOBKA OCEBOM
wockoctH 11Inxeidarckoro pyI0KOHTPOIMPYIOIIETO pa3-
JoMa; 23-0pHeHTHUPOBKa OCeBOH IUIockocTH ['omra-Axme-
J1a0ajICKOTo PyAOKOHTPOIMPYIOLIEro pasioma; 24-TUIocKo-
CTH TaJIeHNsI ONIM3MEPUIMOHAIBHBIX 30H; 25— IUIOCKOCTH
TIaJICHIS ONIM3IIMPOTHBIX 30H; 20-M30IMHAH TPEIMHOBATO-
cTeil; 27-n0CTpyIHbIE Pa3IoMbl Pa3IMYHON OPUEHTHUPOBKY,
28-y371B1 TIepecedeHus PyIOKOHTPOIMPYIOIIIK PA3IOMOB C
Axmenaban-1 OIIIMHCKON aHTUKITMHAIBIO; 29-MaKCUMyMBI
PYZOBMEIIAFOIINX TPEIIMHHBIX crcTeM; 30- OpHEHTHPOBKa
ocu Axmenada -1 oIMHCKON aHTUKIIMHAIIN.

Ha 3anagHoM dQuaHre MecTOpPOKAEHHS MOPOJIbI
HIDKHETo 0afioca HECOTIacHO MepekphiBaroTcs ['omma-
WITKBIpIaHCKUM CYOBYJIKaHHYECKUM TEJIOM PHOJIUTO-
BBIX, PHOJIUT-JIALMTOBBIX MNOP(GUPUTOB BEPXHETO
Oalioca, OTIIMYAIOIIMXCSI KHUCIBIM cocTaBoM. KoHTakT
CyOBYJIKAHHYECKOTO TeJla aKTHBHBIN, C 00pa3oBaHHEM
B JK30KOHTAaKTE - MEPEMATHIX, KAOIMHU3UPOBAHHBIX,
Cynb(UAN3UPOBAHHBIX, OPOrOBUKOBAHHBIX METacoMa-
TUTOB, 4 B 3HIOKOHTAKTE — BTOPHYHBIX KBAPLIUTOB MO-
HOKBApIICBOH U KBapI-KAOJIMHUTOBOM (annii. Bropma-
HBIE KBAPLUTHI CIIATal0T HCCIEAYEMBbIE PYIHBIE 30HBI
BJOJb KPYMHBIX TPEIIMHHBIX CHUCTEM U Pa3pBIBHBIX
HapylleHui. Bce onucaHHble IOpPOJBI NPOPBIBAKOTCS
MHOT'OYHCICHHBIMHU JaiKaMi OCHOBHOTO COCTaBa, OpH-
E€HTHPOBAaHHBIMH B CYOIIIMIPOTHOM, pexke cyOMepuIro-
HaAJILHOM U KHCJIOTO - B CEBEPO-BOCTOYHBIX HalpaBie-
HUSX, a TaKK€ MalbIMU CEKYIUMH, MOCIOWHBIMU H
IITOKOOOPa3HbIMU KBapIl-ANOPUTOBBIMH MHTPY3USIMH.
Onpeznenenue Bo3pacTa NOCIEIHUX, YUUTBIBAS CBSI3b C
HUMH OPYIECHEHUs, ABISIETCS BaKHBIM MOMEHTOM IS
pa3pabOTKN MOMCKOBOTO KPUTEPHSL.

TexToHUYEKHE pa3pbIBHBIE HApPYLIEHUS IOJIO-
14 I MECTOPOXKICHHUS Pa3BUTHI B UETHIPEX Harpasiie-
Husix: 1.CyOGmupoTHOMY U ceBepo-3aIiaIHOMY HaIpaB-
JIEHUIO CJIeyeT PEerHoHaNbHBbIM Axmenaban-I ommH-
CKUH IIIyOMHHBIA pas3ioM, IEPECEeKAONNi Bech
PYIHBIM paliOH U KOHTPOJIUPYIOLIMH IIOJIOKEHUE TPEX
cyOmnapaielbHO pacloIOKEHHBIX 30H Pa3IoMOB (ce-
BEPHBIH, HEHTPAIBHBIN U I0)KHBIN) U IPUYPOUYEHHBIX K
HUM PYAOHOCHBIX 30H Ne 1, 2, 3,5, 5% u nalikoBBIX IO-
sacoB; 2. bmusmepuanoHaIbHOMY M CEBEPO-BOCTOY-
HOMY HampaBlieHHIO cooTBeTcTByeT lllmxeibaTckuii
pasJioM riryOOKOTro 3aJI05KeHNs], KOHTPOJIUPYIOMINH 110-
JIOXKECHNE CyOMEepHINOHANBHBIX PYAHBIX 30H Ne 4, 10,
11, 12, 13, a Taxke CeKyIINX MX Ja€K M HHTPY3UBHBIX
TeJL

Haubonee mmpoxo pacmpocTpaHEHB pa3phIBHBIC
HapylIeHUsl IEpBOM rpymnsl. B ceBepHBIX, LIEHTpaJlb-
HBIX U I0)KHBIX YaCTAX MECTOPOXKICHHS OHU TIPEICTaB-
JIeHBl CyOmapajulebHBIME  POTSHKEHHBIMH  30HAMH
pas3nomoB. Jlpyr ¢ ApyroM OHH CBSI3BIBAIOTCS Pa3phl-
BamH 0oJjiee HU3KUX MOPSIKOB M MPHPa3TIOMHBIMH JK-
30KMHETUYECKUMU TPELIUHHBIMU CHCTEMaMH.

Paznom B ceBepHON YacTH MECTOPOXKIECHUS IPO-
CIIe)KEH TOJ3€MHBIMH W IMTOBEPXHOCTHBIMU TOPHBIMH
BEIpaboTKamMu OoJiee 9eM Ha 2 KM, IIPU MOIIHOCTH /8-
125 M. DneMeHTHI 3aJIeraHus pa3yioMa B mpeaenax 215-
290° £75-80°. BayTpeHHEe CTPOSHIE JOBOJIBHO CIIOXK-
HOE, XapaKTepHU3yIolleecss HaJMIueM Pa3BETBICHUNA U
X IepeceueHul, cosnaroumme y3nael. Ha 3amagHom
(TaHTe MECTOPOXKACHHUS PA3IOM COCTOHUT M3 YETHIPEX
cyOmnapajuiesbHO PacIojIoKeHHBIX 30H. M3 Hux, nu-
HEWHO BBITSIHYTas C 3amaja Ha BOCTOK HM3ydeHa, Kak
pyaHast 30oHa Ne 2. K BOCTOKy 30HBI pa3jioMa CIHUBa-
10TCs, 00pa3ys MOIIHYI0 pyaHywo 30HYy Ne 1. B nen-
TPaNbHON YacTH MECTOPOXKACHHS Pas3lioM COCTOMT W3
TpeX OTBETBJICHUH U ITPEJICTaBIICHA KaK pyaAHas 30Ha No
3.

HOxHBII pa3noM OpHEHTHPOBaH CYOIIMPOTHO C
OTHOCHTEIIFHO YCTOHYHMBBIMH TE€OJIOTHUECKUMHE Tapa-
METpaMH, KOTOPBIN MPOCIIEKUBACTCS IO BCEH BOCTOU-
HOHM M LEHTpaJIbHOM YacTu MecTopoxxaeHus Ha 500 M.
Ha 3amazne oH pa3BeTBIIsIeTCS Ha Psii MEITKHAX Pa3pBIBOB
U BHOBb CJIMBAETCs, 00pa3ys JTUH3000pa3HON KOH(U-
rypaiuu pyaHyto 30Hy Ne5, KOTOpast XapaKTepH3yeTcs
OTHOCHUTECJIBHO IMOBBIIIIEHHBIM COACPKAHNUEM 30J10Ta.

B neHTpanbHOM 4acTU MECTOPOKACHUS LIMPOKUM
pa3BUTHEM MOJB3YIOTCS CyOMEpUIUOHAJbHBIE pa3-
somel. [Ipoctupanue ux C3 355° ¢ OU3BEpTHKATBHBIM
nageHueM, C 4aCTbIMU Pa3BCTBJICHUAMU MOIIHOCTBIO
0,2-1,5 M, crpyITUpOBaHHBIC B AUHYO 30HY MTOBBHIIICH-
HOW TPEIIMHOBATOCTH, MIUIOHUTH3AIUHA U THUAPOTEP-
MaJILHOTO U3MEHEHMS ¢ 00Ime MOITHOCTRIO 200 M.

Bce HapymieHns mpencTaBieHbl 30HAMH OpeKdH-
pOBaHUS, TPCIIMHOBATOCTH, a TAKXKE B TOM WM WHOU
Mepe THPHUTHU3UPOBAHHBIX, KAOJIWHU3UPOBAHHEIX,
Cynb(GOUIN3NPOBAHHBIX MTOPOJ C 30JI0TOMH MUHEpaIn3a-
LUeH, cllaralolux pyaHble 3aiexu. boraTsie 3010T0M
YYaCTKH MPUYpPOUYCHBI K MAJIOMOIIHBIM CYOMEpHIHO-
HaJIbHBIM pPa3pbIBHBIM HAPYHICHUAM, SABJISAIOIIMMUCAT
OoJiee TIO3AHUMH CTPYKTYpaMH, KOTOPBIE MEPECEKAIOT
MOIIIHBIE Pa3phIBEI CEBEPO-3allaJHOTO M CYOIITHUPOT-
HOTO HAIIpaBJICHUS.

HUccrnenoBanne MophOIOrHISCKUX 0COOEHHOCTEH
PYIHBIX 3aJieKell crmocoOCTBOBANIO PEeCTaBpaIli WHH-
OUAEHON JIUTOJIOTO-CTPYKTYPHOH OOCTaHOBKH pPY[IO-
JIOKaTU3allid ¥ BBICHCHHIO MPHIHH (HOPMHUPOBAHUS
pa3nu4aHON MOP(OJIOTUN PYIHBIX TEJ: JIMH3, MTOKOB,
IIaCTOOOPa3HbIX 3ajieXkeH, ITOKBEPKOB. ['olIMHCKOE
MECTOPOXKJICHHE TPEICTABICHO KyIHUCOOOpa3HO pac-
MTOJIOKEHHBIMH B TIPOCTPAHCTBE CyOIapaielbHBIMU
KWUJIaMH U JKUJIbHBIMU 30HAMHU C OPYACHCHHUEM pa3JIny-
HOW KOHIIGHTpAluH, 0Jarofaps 4emy, co3/1aeTcsi BO3-
MOYKHOCTh OXapaKTepH30BaTh BHYTPEHHEE CTPOCHHE
PYAHBIX 30H B OTAEIBHOCTH, YTO HAMH U BBITIOJIHEHO C
COCTaBJIEHHEM CTPYKTYPHBIX IMarpaMm TPEeIIMHOBATO-
CTH.

[MpeapigymumMu McciaenoBaTeIIMU BbISBICHBl U
n3ydeHsl okono 20 pymaHeIX 30H [2,32], cpenu KOTO-
poix: cyOmpotHsie - Ne 1, 2, 3, 5 u 5* npuypoueHsie K
Axmenaban-I'omuHCKOMY TIyOHHHOMY pasiioMmy, Tie-
pecekaroleMy cBoJIoBY0 yacth lllamMmxopckoro momHs-
THA ¥ Ou3MepuanoHabHbIe 30HBI Ne 4, 10, 11, 12, 13
MIPOCTPAHCTBEHHO TATOTEIOIINE K II0JIOCE IIOTIeped-
Horo IuxsibaTckoro pasinoma riryo0oKoro 3aJ0KeHHsI.
O0a paznoma SBISIIOTCA PYJOKOHTPOJHPYIOMIUMHU
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CTpYKTypam# ['OIIMHCKOTO pyJHOTO MOJIS, MPOCTPaH-
CTBEHHO CBS3aHHBIC C TPAHUTOMIHBIM HHTPY3HUBOM.
Hanuune Ha n3yyaemoll TEppPUTOPUM SHAOKHHETHYE-
CKUX (BHYTPEHHHX) CHCTEM pa3pbIBOB HHU3KOTO IIO-
psika TOATBEPIKAACTCA HMX NPHUTEPTHIMH ITOBEPXHO-
CTAMH C 3€pKaJaMH CKOJbKCHUS, TJIMHKOHM TpeHws,
HaJIMYMEM KaTaKJIa3uTOB ¥ MIJIOHUTOB, 00Opa30BaHHBIX
B OoJiee 1mo3/iHee BpeMsl MO BO3JCHCTBUEM SK30KHHE-
THUYECKUX (BHEUIHWX) HapymeHuil. s pyaHsIX 30H
XapaKTepHBbl CIOPAJANYECKH BCTPEYAIOIINECs y4acTKU
IITOKBEPKOBOTO CTPOEHHS, BETBSIHECS PYIHBIEC KHJIbI
U MPOXKUIIKH, PyJHbIE IMYYKH THIA "KOHCKOro XBocrta'
U ceTyaThle CHCTEMBI XKWJI M IPOXUiIkoB. Ilo Bere-
CTBEHHOMY COCTaBYy OHH OOBeqUHEHBI B 4 Tpymmsl: 1)
KBapI-cyab(pUIHbIE (KBApIL-NUPUTOBBIC, KBAPI-Xab-
KONUPUTOBBIC, KBapI-MUPUT-XaIbKOUPUT-TAJICHUT-
caepuTOBEIC) JKWIBHBIE TeJIa, 3aTIOTHSAIOIINE OTKPHI-
TBIE TOJIOCTH BO BMELIAIOMINX BYJIKAHO-ITHPOKIACTH-
4ecKuX o0pa3oBaHusxX Oaiioca; 2) KBapIl-KapOOHATHBIE
TeNna ¢ Cyab(pUIHON MUHEpaIu3anueii 6ojee Mo3THIX
cTaauii; 3) TUAPOTEPMATbHO-U3MEHEHHbIE (XJIOPHUTH-
3UPOBAHHBIC, KAOJIMHUTU3UPOBAHHBIC, IMMUPUTHUIUPO-
BaHHBIC TOPOJIBI), MEPEMATHIE B MOCIEAYIOMIUX IPO-
Heccax, noj BO3eHCTBHEM SK30KMHETHYECKUX CUCTEM
Pa3peIBOB M TPEUIMHHBIX CHCTEM; 4) pa3phIXJICHHBIN
TJIMHACTO-KapOOHATHBIH MaTepHal ¢ pa3fapoOICHHBIM
KBapLeM ¥ MUPUTOM 3aKJIIOUNTEIBHON CTaluH CTAHOB-
neHust ['OmMHCKOro 3070TO-CyIb(MHUIHOTO MECTOPOX-
JICHUSL.

MuHepaIn30BaHHbIE KHIIBI X HX CBUTHI HA MECTO-
POXKICHUH 00pa3yroT JOBOJBHO MOIIHBIC 30HBI (3,5-
13,0 M) ¢ pa3IUYHON CTEMEHBIO HACBIIIEHHOCTH CYJIb-
(umamu, KOTOpbIE CllararoT THE3/d, IPOXKUIKOBO-
BKpaIUICHHbIE U TPEIIWHHBIE CKOIUIeHus. Takum obpa-
30M, 110 CJIOKCHHUIO PYIHbIE CKOIUICHHS MOJPa3aess-
I0TCS Ha: paccesHHble Cyiab(QUAHBIE BKpAIUICHHMS,
CTyCTKOBO-BKpaIUIEHHbIE, I'He3[a CYJIb(QHIOB, CTrycT-
KOBO-MAacCCHBHBIE JIMH30BHIHBIC TENA 1 MPOKHIIKH.

OcHoOBHasl pyzHasi BKPAIUIEHHOCTh JIOKAJIU3yeTCs
B 30HE XJIOPUTH3ALNK MOIIHOCTBIO 10 JECATKOB MET-
POB U KBaplLEBbIX Mpoxuikax [2,28]. 3neck B nepBoM
cilydae 30JI0TOCO/IEPKAIINN MTUPHUT, XaJbKOIHUPHT, Tra-
JICHUT U c(ajepuT, pacrpeeeHbl T0BOJbHO PaBHO-
MEpPHO BJ0JIb KPYIHBIX HAPYIICHUN U ONEPSIOIINX UX
ckojax. Bo BTOpoM ciyuae py/HbIE BKpAIUICHUS B
BHUJE EAWHWYHBIX JO CTYCTKOBBIX CKorienwmid (18-
20%), HapsIy C TUPUTOM, COAEPKAT XaJIbKOTHUPHUT (5-
6%); caneput n ranennta (1-2 %) u gpyrue BTOpO-
CTEIeHHBIE CYIb(HIBI OT 00beMa PyIHOTO BELIECTBA.

HawnGomnee pactpocTpaHeHHBIMH SIBISIFOTCS CI'yCT-
KOBO-MAaCCHBHBIE PY/bI, KOTOPbIE OOBIYHO MOJIUMETAI-
JIMYECKOTO COCTaBa M NMPHYPOUYECHBI K HEPOBHBIM CTY-
MEHBYATHIM TPCIIUHHBIM IIOJIOCTAM HEOOJIBIINX pas-
MEpOB. OTH  KYyJIHMCOOOpa3HO  pacroOKEHHbBIE
JIMH30BUJHBIC W TPOXKUIIKOBBIC TEJIa CEKYTCA MO31-
HUMH KBapI-KapOOHATHBIMH MPOXKIIIKaMHU. MOITHOCTh
PYAHBIX TEJI U paCIPEACICHUEC B HUX ITOJIE3HBIX KOMIIO-
HEHTOB KpaiiHe HepaBHOMEpPHOE.

B nienom pyanble 30HBI ['OIIMHCKOTO MECTOPOX-
JICHUSI B pa3zpese MpeACTaBiIeHbl B opMme cToa0000pas-

HOTO JIOBOJIFHO MOIIHOTO, BBITSHYTOTO ILITOKA C Y-
namu mageHus 25-35° kak Ha CB, tak 1 Ha FO3. Bep-
TUKaJbHBIA pa3Max opyaeHeHUs coctasisier 240-270
M. OHO NIPHYPOYEHO K YHACIECAOBAHHBIM CIIOXKHBIM
Pa3pBIBHBIM CTPYKTYypaM COAEpKaIIuX N1Ba (TN TPH)
000COOJICHHBIX PYIHBIX Tella WM JKE PyIJHBIC 30HBI B
napareHesuce ¢ gaiikaMH pa3JIMgHOro cocrasa (Aua-
0a3pl, nuaba3oBbIe MOPQUPHUTHI, JIAMIPOGHUPH THUIIA
CIIECCapTUTOB U AHopHUTOBBIe opdupuTsl). Ha MecTo-
POXIICHUH LIMPOKO PAa3BUTHI TAHKH AUOPUT-TIOPHUPH-
TOBOTO 1 Anaba3zoBoro cocraBa. B mpocTpaHcTBe B3au-
MOOTHOIIEHHE PYIHBIX 30H M JIa€K BBIPKAIOTCS Cle-
oytonM  obpasom: 1. PynHble 30HBI TmepecekaroT
Jafku (B HEKOTOPHIX CIydasx HaoOopoT); 2. 3omoTo-
Cynb(UAHBIE KBAPLEBBIC KHUIIbI ¥ IIPOKHIIOUKH IPOHH-
KaloT B CHCTEMBl TPELIMH BHYTpU jAaek; 3. PymHble
30HBI Pa3BHBAIOTCA TI0 3aIb0AHIaM JaeK U OKaHMIIIIOT
ux.

Takum 06pa3zom, OOJIBIIMHCTBO AaeK B palloHe Me-
CTOPOXIACHUSA ABJIAIOTCA JOPYAHBIMU U 3a4aCTYIO Cl1y-
XKaT SIKpaHOM JJIsl pyAoJIoKanu3auu. B nepsoM cirygae
HMMEEM JIE€JI0 C MPOCTBIMU Pa3pbIBHBIMU CTPYKTYypPaMH,
a BO BTOPOM M TPETheM Cllydasx HaOJIIofaeM yHacle-
JIOBAHHBIE CIIOXKHBIE CTPYKTYPBHI, TOIT0XKUBYIIHE, CIIO-
panmaeckn oOHoBIsIeMble. OKOIOPYIHBIE MeTacoMa-
THYECKUE H3MEHEHHS MOPOJ IOJB3YIOTCS IMHPOKUM
Pa3BUTHEM U NIPEACTABICHBl B OCHOBHOM BTOPHYHBIMH
kBapuuTamu. [lo cocTaBy cpeab 30J0TOHOCHBIX BTO-
PUYHBIX KBapLMTOB BBLACISIOTCS YeThIpe (aryu - Mo-
HOKBaplIeBas, KAOJMHHUTOBAS, XJIOPUTOBAS U MPOIIIH-
ToBas. B YHaACJICAOBAHHBLIX pa3pbiBaXx Ha KOHTAKTE C
JaikaMH pyZHOE BeENIeCTBO 00pa3yeT, HauOOJbIIUe
CKOIUIEHHSI M IO MEpe YAaJeHHs OHO IOCTEIeHHO
Cy)KaeTcsi M TpeBpamaercs B Oe3pyqHYIO TpEIlHHY.
CoueTaHus 1aeK ¥ PyJOHOCHBIX KW B IaHHBIX CTPYK-
Typax SIBISIFOTCS OJJHAM U3 OCHOBHBIX (haKTOB (hOpMH-
poBaHus MOpGOIOrHK pyAHBIX 3ajexeil. Cpeny omu-
CaHHBIX BBIIIC 3HAYUTEIBHBIM Pa3BUTHEM HA MeECTO-
POXKACHHU MOJIB3YIOTCS METacOMAaTHTHI,
NPEHMYILECTBEHHO THIIA BTOPHYHBIX KBapLHTOB, 00-
pa30BaHHBIX 3a CYET PHOJUTOB M PHOJALMUTOB, Clara-
Iole pyJaHble 30HBI. 1lo OIM3MEpPUANOHANBLHBIM U
OIU3IMHPOTHBIM pa3phIBaM TaKKe Pa3BUTHI KBAPII-Kao-
JIMHUTOBBIC PAa3HOCTHU BTOPUYHBIX KBAPIUTOB, C KOTO-
PBIMH TECHO CBsI3aHA 30JI0TOPY/JHAs MHHEpaIU3aLns
MECTOPOXKICHHSI.

CHnucok IuTepaTrypbl:

1. T.C. I'yceitnoB, P.b. Mobwm. 3onoToHOC-
HOCTB KOJTYEJAHHBIX MeCTOPOXkKaeHUH JIokcKOo-Argam-
CKOM MeTtajuiorennyeckoit 3oHbl Manoro Kaskasa.
Usn-Bo «Zardabi Ltdy». C.286.

Baky, 2010

2. Hluxanu6eiiau O.111. OCHOBHBIC Y€PThI HCTO-
pUH TEKTOHHYECKOTO pa3BUTHA AsepOaiipkana. U3B.
AH AP, cepus Hayk o 3emute, Ne2, 1981, 14-20.

3. HOmiko A.C. O MuHepaoru4eckoit popme 30-
JIOTA W €ro accolualud B KOJNYENaHHBIX pyJax.
HUPAJIA. U3B. AH P®, cepus reon. 1998, Ne2, ¢.135-
141.



Danish Scientific Journal No93, 2025 13
ECONOMIC SCIENCES
FINANCIAL CONTROL AND iTS ROLE iN THE ECONOMIC RELATIONS SYSTEM
Quliyeva G.

Azorbaycan Memarhq Va Insaat Universitetinin MBA “Biznesin toskili va idara edilmasi” (maliyya iizra)

Abstract

ixtisasi tizro magistrant
Baku,Azerbaijan
https://doi.org/10.5281/zen0do.14959176

The main objective of this article is to determine the importance of financial control, its functions, objectives,
and principles. Additionally, the article examines the role of financial control in economic relations and evaluates
the performance of the financial control system. In the modern era, the proper organization of financial control is
a key factor in ensuring the stability of a country. Therefore, conducting control at both macro and micro levels is
of utmost importance. Considering these aspects, the article explores the significance and necessity of financial

control.

Keywords: object and objectives of financial control, functions of financial control, role of financial control

in economic relations.

Introduction

Maliyys nozarsti miasir dévrda idarsetmonin on
miithiim funksiyasim togkil edir.Hiiquqi dovlat vo azad
iqtisadiyyat t¢iin gobul olunmus prinsiplor maliyys
nozarsti sistemino aiddir.Nozarst — hiiquqi,igtisadi vo
inzibati xarakters malik olur.

Maliyys nozarstinin baslica vazifosi maliyys
mosalalori ilo olagodar qanunlarin dogiq Yyerina
yetirilmosinin  yoxlanmasimi togkil edir. Maliyya
nozarsti hom iqtisadiyyatin biitiin sahalarini, hom ds
dovlat biidcasindan maliyyslogon geyri-istehsal sfer-
asim ohatos edir.Yoni maliyys nazarati nozarstin xiisusi
sahosi kimi comiyyatin igtisadi hoyatinin mixtalif sa-
halarinds clirbaciir mosslalari hall edir.

Maliyys nozarstinin obyekti pul-bolgii pros-
esidir.O, iqtisadiyyatin bitiin sahoslorindo miixtalif
funksiyalar1 yerina yetirir.Maliyys nozarstinin magsadi
igtisadiyyatinin biitiin sahalarinds maliyys ehtiyatlarin-
dan somorali istifadoni tomin etmokdir. Maliyya
nozarati hom da daxili audit va nazarat sistemlarinin
qurulmast ila do slagalidir. Bu sistemlar, maliyys molu-
matlarin iglonmoasi, analizi va toplanmas: ti¢lin gox

ohomiyyatlidir.
Nozarat - idareetmonin = on  miihiim
funksiyasidir.Nozarsti hoyata ke¢irmokdo mogsad

vasaitlorin neco istifado edildiyini, qanunsuzluglar
agkarlamaqdir.Maliyyo nozaroti dovlet hakimiyyst
idaralari vo orqanlar1 torafindon hoyata kegirilir.Daxili
maliyys nozarati idars va togkilatlarda, ictimai maliyys
nozarati iss  konillilik oesasinda miitoxassislor
torafindan aparilir.

Maliyya nozaratini aparmagda magsad:

- ganun pozuntularin agkar etmok ;

- material resurslarindan daha somarsli istifads
etmok;

- ganunsuz foaliyyatlo mosgul olan goxslorin
miiayyan etmak vo moasuliyyats calb etmoak;

- gqanun pozuntularinin  bag  vermaSinin
qarsisinin alinmasi tgiin todbirlor gabul etmok;

- ayrilmis pul vesaitindon mogsadli vo gonaotli
istifade etmok;

Maliyya nozarati ilo yoxlanilir:

- toskilat vo miiassisalorin maliyys voziyyati;

- bidconin icrasi va tortibi;

- resurslardan samarali istifads.

Maliyys nozarstinin predmeti:monfoot, olave
dayor vergisi, maya doyari, maliyys gostoricilori, biitiin
nov golarlor.

Maliyys nazarstinin obyekti:maliyys resurslarinin
yaradilmasi zamani yaranan yenidon bolgii va pul
miinasibatlori prosesidir.

Maliyya nazarstinin subyektlori:dovlst nazarst or-
ganlar1, hiiquq normalarma uygun yoxlama kegiran
miitoxassislor, dovlet  hakimiyyst orqanlarinda,
tosarriifat subyektlorinds yaradilmis bolmalor.

Umumiyyetlo maliyye nozarati iqtisadi miinasi-
botlor sisteminds mihiim rol oynayir.Bu dévlstin
maliyya resurslarinin somarali istifadoasini tomin etmok,
biidca galirlorini artirmaq, xarclori nazaratds saxlamaq
vo igtisadi foaliyystin soffafligin1 artirmaq moqsadini
giidiir.Asagida maliyys nozarstinin iqtisadi miinasi-
batlar sistemindoki asas aspektlori geyd olunub:
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[ Maliyya stabilliyi ]

Resurslarin somarali
istifadoasi

[ Saffafliq vo hesabatlihq ]

[ Iqtisadi inkisaf ] [ Sosial adalat ]

Fig.1
Source: prepared by author

Maliyys stabilliyi: Maliyys nozarati, dovlotin
maliyys sisteminin saglamligimi qorumaga komok
edir.Bu, inflyasiyanin, igsizlik soviyyosinin azaldil-
masina vo iqtisadi bohranlarin garsisinin alinmasina
yonolmis tadbirlori shato edir.

Resurslarin somorali istifadosi: Maliyys nozaroti,
dovlat va 6zal sektorda resurslarin diizgiin vo somarali
istifadasini tamin edir.Bu, layihalorin vo programlarin
effektivliyini artirir.

Soffaflig vo  hesabatliliqg:Maliyya
maliyys smaliyyatlarinin soffafligini

artirmaga vo dovlot orqanlarmin hesabatliligin
giiclondirmays komok edir.Bu, ictimai etimadi artirir
va korrupsiya risklorini azaldir.

Iqtisadi inkisaf: Maliyyo nozarati, igtisadi ink-
isafin togvigindo miihiim rol oynayir.Somarsli maliyys
idarogiliyi, investisiya miihitinin yaxsilasmasina vo
yeni i§ yerlarinin yaradilmasina imkan taniyir.

nazarati,

Maliyya
nazaratinin
magqsadlari

Sosial odalot: Maliyys nazarsti, sosial program-
larin maliyyologdirilmasini vo odalatli bolgiisiinii tomin
edorak, igtisadi borabarsizliyin azaldilmasina komok
edir.

Maliyys iqtisadi resurslarin yoni kapital, smok,
tobii sarvatlorin daha somorali sokilda
boliisdiiriilmasino va istifadosine imkan verir.Maliyya
igtisadi miihitin inkisafina, yeniliklorin totbigine
komok edir. Hor hansi bir iqtisadi layihonin yaradil-
masi, maliyyslogdirilmosi vo mdvcud layihalorin
genislondirilmasi maliyys resurslari ilo hoyata kegirilir.
Maliyys hom do 6lkolor arasinda miibadiloni asan-
lagdirir, beynalxalq ticarot vo igtisadi slagelorin ink-
isafinda mithiim rol oynayir.Bununla yanast maliyyo
risklorini idaro etmoys komok edir. Yani maliyys mex-
anizmlorinin minimallasdirilmasinda istifads olunur.

Fig.2

Source: prepared by author



Danish Scientific Journal No93, 2025

15

Maliyyads samoralilik dedikds biidca vo diger
maliyyo vasaitlorinin on optimal sokilds istifado olun-
masi1 nozardo tutulur.

Maliyyado risklarin idars olunmasi - maliyys itkisi
vo geyri-miioyyanliklori minimuma endirmok iigiin
risklorin miioyyan edilmoasi, giymatlondirilmasi va
idaro olunmasi prosesidir. Bu hom dévlst qurumlari,
hom da 6zal sektor tigiin vacib bir strategiyadir.

Uygunluq - maliyys hesabatlar yerli vo beynalx-
alq miihasibat standartlarina uygun olmalidir. Yoni
maliyys foaliyyatinin mévcud qanunvericilik, qaydalar,
normativ aktlara uygun aparilmasini tomin edan pros-
esdir.

Hesabatliliq - maliyys vasaitlorinin necs idars
olundugunu gostoran soffaf vo doqiq hesabatlarin hazir-
lanmas1 vo togqdim edilmosi prosesidir.

Diizgiinliik va doagiglik — maliyys sahasinds
diizgiinliik vo doagiqlik kritik shamiyyat kasb edir. Bu
prinsiplor miiossisalorin, hékumot qurumlarmin vo
fordi goxslorin maliyys gorarlarinin diizgiin verilmosini
tomin edir vo maliyyo hesabatlarinin etibarliligim
artirir.

Yuxarida geyd etdiklorimizi nozors alaraq geyd
edo bilarik ki, maliyysnin osas magsadi maliyys ganun-
vericiliyi vo standartlarina riayot olunmasi, resurslar-
dan somarali istifadoni tomin etmok, maliyysa molu-
matlarinin diizgiinlityiinii tomin etmokdon ibaratdir.

Beynolxalq iqtisadi miinasibatlor global bazarda
Olkalor arasinda ticarat, investisiya, kapital axini vo
maliyys amakdashigini ohato edan bir sistemdir.Bu sis-
temdo maliyys nazarsti mithiim rol oynayaraq qlobal
iqtisadi sabitliyi qorumaga, maliyys bdhranlarmin
garsisim almaga vo odalstli igtisadi miibadiloni tomin
etmoyo komok edir.

Maliyys nozarsti igtisadi miinasibatlorin tonzim-
lanmasi Vo bazar istirakgilarinin faaliyystinin soffaf vo
dayanigli olmasinda rolu boyiikdiir.Bu rolu asagidaki
aspektlordo miisahido etmok olar:

v' Dovlat vo o6zal sektor arasindaki olagolori
tonzimloyir — Dovlst biidcssi, subsidiyalar, vergi
siyasati Vo investisiya togviglori vasitesilo bazarin for-
malagmasina tasir gostarir.

v' Maliyys bazarlarinin sabitliyini tomin edir —
Banklar, sigorta sirkotlori vo digor maliyys institut-
larinin  foaliyyatini nozarotdo saxlayaraq iqgtisadi
bohranlarin qarsisini alir.

v’ Sosial rifah va adalatli bolgiinii dastokloyir —
Maliyys nozarsti vergitutma va sosial programlar va-
sitasilo golirlorin daha adalstli bolisdiiriilmasineg sarait
yaradir.

v/ Xarici investisiyalar {igiin etibarli miihit
yaradir — Gliclii nozarat mexanizmlari investorlarin
hiiquqlarin1 qoruyaraq, 61kays daha ¢ox xarici sarmayo
calb edilmasine komak olur.

Maliyys nozaroti iqtisadiyyatin dayanigligini
tomin eden miihiim vasitelordan biridir.O ham mak-
roigtisadi, ham do mikroiqtisadi seviyyads sabitliyi
gorumaga, maliyys firildaglarmin qarsisin1 almaga vo
igtisadi inkisafi stimullagdirmaga xidmat edir, dovlatlor
arasinda iqtisadi omokdasligi giiclandirir vo global
maliyys risklorini azaldir. Dovlst ve 6zol sektor
arasinda maliyys axinlarimin nozarstds saxlanilmasi

naticesinds iqtisadi sistemin effektiv foaliyyati tamin
edilir.

Beynalxalq iqtisadi miinasibatlor soviyyasindo
maliyys nozaratinin asas funksiyalari:

Qlobal maliyys sabitliyinin tamin edilmosi:

v' Maliyyo nozaroti beynalxalq toskilatlar
(Beynolxalq Valyuta Fondu, Diinya Banki, Diinya Ti-
carot Togskilat1) vasitasilo global igtisadi sabitliyin
gorunmasina xidmat edir.

v Inflasiya, valyuta doyarlorinin doyismosi vo
maliyys risklorinin idaro olunmsina nozarot edorok
qlobal bazarin davamli inkisafina komok edir.

Beynalxalq kapital axininin tonzimlanmasi:

v Xarici investisiyalar vo beynolxalqg kreditlorin

somoroli istifadosini tomin etmok {igiin dovlatlor
maliyyo nozaroti  vasitosilo  risklori  minimuma
endirirlar.

v" Qlobal maliyys bazarlarinda qeyri-sabitliys
sobob ola bilocok spekulyativ kapital axinlarinin
qarsisin1 almaq moqsadilo nazarat mexanizmlori tatbiq
edilir.

Anti-korrupsiya vo soffafliq siyasoti:

v' Beynolxalg maliyys nozarsti  vasitosilo
vergidon yaymma, ¢irkli pullarin yuyulmasi vo korrup-
siya ilo miibariza aparilir.

v' Maliyys Nozaroti vo Soffafliq Standartlari
maliyyo vasaitlorinin leqallagdirilmasina qars1 beynalx-
alq qaydalar1 miiayyanlosdirir.

Biitin bunlar1 nazoro alarag geyd eds bilarik
ki,6lkonin maliyys nozarsti sistemi, onun iqgtisadi
miinasibatlorini miioyyan edon osas faktorlardan biri-
dir. Hor hans1 bir 6lkanin maliyys nozarati sistemi onun
daxili vo beynalxalq iqtisadi miinasibotlorina birbasa
tosir gostorir.Giiclii maliyya nozarsti investisiya calbe-
diciliyini  artirir, beynalxalq ticarot olagalorini
giiclondirir vo qlobal maliyys bazarlarinda etibar
yaradir.

Conclusion

Maliyys  tohliikkasizliyinin  tomin  edilmasi
baximindan maliyys nazaratinin magsed vo prin-
siplorini dorindon G6yronmok va totbiq etmok dovlat
maliyyasinin idaro edilmasinds an vacib massladir.
Somoarali maliyys nozarati mexanizmi olmayan 6lk-
olards maliyys pozuntulari, igtisadi qeyri-sabitlik va in-
vestor etimadsizligt kimi problemlor meydana c¢ixa
bilor. Buna goére do, dovlatlor bu sahads davamli is-
lahatlar apararaq soffaflig1 vo hesabatliligr artirmalidir-
lar.
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The article analyzes the role of investment strategies and capital management in long-term financial planning.
The influence of investment approaches on the sustainability and growth of companies in conditions of economic
instability is investigated. The key theoretical models supporting the process of selecting and optimizing an in-
vestment portfolio are studied. Special attention is paid to the relationship between investment strategies and
money management. The importance of liquidity, asset diversification and a balanced capital structure to reduce
risks is emphasized. The current trends of sustainable and responsible investment affecting the competitiveness of

enterprises in the global environment are considered.
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Introduction

In a dynamic financial environment with rising in-
ternational risks, long-term financial planning has be-
come an essential tool for maintaining company resili-
ence and competitiveness. Investment strategies and
capital management methods enable efficient resource
allocation, risk minimization, and adaptability to exter-
nal challenges. These aspects play a crucial role not
only in enhancing financial stability but also in foster-
ing growth and strengthening the economic position of
an enterprise.

The purpose of this article is to analyze investment
strategies and capital management approaches as the
foundation of long-term financial planning, aimed at
improving financial practices and rational capital allo-
cation. The principles of portfolio formation, risk min-
imization, and liquidity optimization are examined,
with an emphasis on a balanced approach that inte-
grates investment strategy and capital management
methods to achieve stability and profitability.

Main part. Investment strategies in long-term
financial planning

A strong understanding of financial principles is
crucial for effective investment strategy development.
An investment strategy essentially provides guidelines
for significant capital allocations aimed at achieving
long-term financial planning goals while minimizing
risks. The primary types of investment strategies — con-
servative, balanced, and aggressive — differ in their fo-
cus on risk and expected returns. Conservative strate-
gies, which prioritize minimizing risk, are typically em-
ployed to preserve capital and generate stable, albeit
smaller, profits. Balanced strategies aim to strike a
middle ground by combining both growth and income-
focused assets, allowing for moderate risk while seek-
ing steady returns that can withstand market fluctua-
tions. In contrast, aggressive strategies involve higher
risk but offer the potential for greater returns through
investments in assets with variable incomes, such as
high-growth stocks or venture projects.

The theoretical foundation of investment strate-
gies includes models and frameworks such as Mar-
kowitz's portfolio theory and the capital asset pricing

model (CAPM). Portfolio theory suggests that optimal
asset allocation, considering the correlation between
assets, can reduce overall risk and enhance portfolio
stability. The CAPM model helps estimate the ex-
pected return on an asset by considering its risk and
overall market conditions. This model is particularly
useful for assessing the cost of capital and making in-
formed decisions regarding its allocation.

In practice, asset diversification, supported by
theoretical models, helps manage risks and minimize
possible losses caused by the instability of individual
industries or markets. As part of long-term financial
planning, diversification creates the basis for sustaina-
ble income, especially if it is supported by monitoring
economic and political factors that can affect asset re-
turns. Moreover, the influence of globalization and ex-
ternal economic factors, such as inflation, changes in
tax policy, and macroeconomic conditions, makes the
choice and adaptation of investment management strat-
egies one of the most significant tasks [1].

In this context, examining the investment policies
of various countries provides valuable insights into
how different economic environments shape strategic
approaches to foreign investment and long-term plan-
ning. For instance, Kazakhstan's investment policy is
aimed at attracting foreign investment and creating fa-
vorable conditions for the activities of foreign compa-
nies. Priority areas of investment policy at the present
stage include stimulating the competitiveness of the
manufacturing industry and environmental protection.
Kazakhstan remains an attractive investment destina-
tion for foreign capital due to its reserves of natural re-
sources and developed transport infrastructure [2].

Similarly, the USA emphasizes the development
of high-tech sectors, the stimulation of innovation, sup-
port for small and medium-sized enterprises, and a shift
towards a sustainable, environmentally focused econ-
omy. A key component of U.S. investment policy in-
volves fostering favorable conditions for foreign in-
vestment in strategically important sectors, including
energy, information technology, and biotechnology.

Money management in the context of long-term
planning
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Capital management is a multifaceted process that
involves evaluating the risk-return ratio, managing li-
quidity, and planning cash flows. These elements are
crucial for ensuring the financial stability of a company,
as they enable forecasting capital requirements and mit-
igating risks associated with liquidity shortages. In the
context of long-term planning, effective capital man-
agement necessitates careful consideration of balancing
the use of equity and borrowed funds. Striking the right
balance in the capital structure lessens the financial
strain and enhances the company's ability to withstand
external disruptions. Among the widely recognized the-
oretical frameworks in capital management, the
Dupont model stands out. It provides a comprehensive
assessment of profitability across assets, equity, and
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debt, as well as gauges the level of financial stability of
the enterprise.

The application of this model helps to identify the
main sources of profitability and optimize capital man-
agement, which is especially important for long-term
planning. For example, a low level of return on assets
may indicate the need to revise the investment strategy
or improve operational efficiency. An analysis con-
ducted by McKinsey in 2023 revealed the preferences
of shareholders and investors focused on long-term fi-
nancial planning within the company. According to the
results of the study, shareholders attach great im-
portance to the fundamentals and sustainability of the
business (fig. 1).
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Fig. 1. Top drivers of long-term shareholder value creation, % [3]

Sustainable value creation and strategic resource
allocation prevail over short-term goals, which con-
firms the long-term orientation of institutional inves-
tors. Effective long-term financial planning requires the

integration of diversified investment strategies, capital
management and sustainable investment to reduce risks
and ensure stable growth of the company (table 1).

Table 1 Key aspects of investment strategies and capital management in long-term financial planning [4]

Aspect Description

Objective

Application in long-term plan-
ning

Investment strate- | A set of methods and prin-
gies ciples for asset allocation
considering risk and re-
turn.

Ensuring sustainable
growth and risk
minimization.

Used to select optimal investment
directions that help maintain stabil-
ity amid economic fluctuations.

Diversification Allocation of capital
across various assets and

sectors.

Reducing overall
volatility and risk.

Applied to enhance resilience to
market fluctuations, reducing the
impact of individual asset risks on
the overall portfolio.

Capital manage- Comprehensive system for

Optimizing resource

Enables efficient resource alloca-

ment liquidity control, asset use and maintaining | tion and ensures sufficient liquidity
structure, and financial financial stability. to meet financing needs.
stability.

Capital structure Ratio of equity to debt Enhancing profita- Influences bankruptcy risk and cost
funds. bility and financial of capital, balancing risk and re-

stability. turn.
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Risk assessment Identification and analysis
of factors affecting return
and liquidity.

Mitigating potential
financial losses.

Used to develop protection mecha-
nisms against adverse events and to
optimize asset and financing source
selection.

Sustainable in-
vesting

Incorporating environmen-
tal, social, and governance
(ESG) factors into invest-
ment decisions.

Enhancing long-
term competitive-
ness and corporate
reputation.

Integrates responsibility principles
into investment strategies, attract-
ing new investors and enhancing
the company's appeal in the capital
market.

Investment strategies and money management are
closely interrelated, as the effectiveness of long-term
financial planning depends on their well-coordinated
interaction. The synergy between investments and cap-
ital management allows enterprises to create a balanced
portfolio of assets that is resistant to external economic
factors and, at the same time, aimed at achieving long-
term profitability. Making decisions on capital alloca-
tion should take into account not only the current needs
of the company but also future prospects, such as ex-
panding production, entering new markets, and adapt-
ing to technological changes [5].

Optimizing the capital structure and investment
portfolio is an important part of long-term planning.
The optimization concept involves allocating funds be-
tween different assets to maximize returns while mini-
mizing risk. In today's economy, where political and
economic conditions are changing rapidly, long-term
strategies require regular adaptation and revision. Suc-
cessful optimization allows the company to flexibly
respond to changes, maintaining stability and growth.
Strategic initiatives and financial planning help compa-
nies to better prepare for solving complex tasks and tak-
ing advantage of opportunities, while digital transfor-
mation is an important factor for the successful imple-
mentation of the strategy [6].

The role of risks in money management is signif-
icant, as the financial stability of a company can be
greatly influenced by risk factors. Theoretical ap-
proaches to risk assessment include models such as
Value at Risk (VaR) and stress testing, which allow
for the evaluation of the potential impact of various
negative events on a company's capital. These methods
help determine the acceptable level of risk, assess po-
tential losses, and take necessary actions to minimize
them. For instance, stress testing is regarded as a criti-
cal tool for planning in situations of economic instabil-
ity or unexpected crises [7].

Long-term planning in the field of capital manage-
ment and investment strategies also takes into account
modern trends. One such trend is the concept of sus-
tainable business development, which focuses on envi-
ronmental responsibility and social well-being. ESG
(Environmental, Social, and Governance) factors are
crucial for reducing risks and enhancing sustainability.
They focus on long-term, responsible development. In-
corporating ESG principles into investment strategies
and capital management not only attracts new sources
of financing but also enhances a company's reputa-
tion [8]. This ultimately contributes to long-term finan-
cial stability. The integration of investment strategy and
capital management creates a competitive advantage

for a company, allowing it to adapt to changing circum-
stances more effectively and mitigate the negative im-
pacts of risks. Incorporating these elements into long-
term financial planning provides a solid foundation for
the company's future sustainable growth.

Conclusion

Long-term financial planning is a key tool for the
sustainable development of companies in conditions of
economic instability. The study showed that investment
strategies and capital management play a central role in
adapting an enterprise to external challenges. Diversi-
fication and risk assessment strategies support growth
and mitigate losses in challenging conditions. Capital
management, focused on liquidity and a stable asset
structure, supports investment decisions and reduces
risks. The relationship between these aspects makes it
possible to optimize the asset portfolio and strengthen
the financial stability of the company. For successful
long-term planning, it is important for enterprises to
combine investment approaches with effective capital
management. It is also necessary to take into account
sustainable investment, which increases the competi-
tiveness of companies in the face of global changes.
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In this article the relations of science, education and society are presented and the role of science and educa-

tion is highlighted in the development of society.

Keywords: society, education, science, world community, development, priority, family, cooperate.

The society is the life style of the people who live
and work together in communications. The formation
of the society begins with the family, which is consid-
ered to be the smallest part of the society. The families
form the community of people (we call it Mahalla’). In
their part, they together form districts, cities and re-
gions. The countries are formed from the cities and re-
gions. If we look to this position form the global point
of view our country. Uzbekistan is also one of the mem-
bers of the world society. So, the beginning of this great
community is a family. On the basis of this point of
view, we would like to highlight the role of a family in
the formation, strengthening and stability of the soci-
ety. Each member of the family has its place in the fam-
ily. So, Uzbekistan has also its own place in the world
community.

There are different stages in the development of
the society and each of these stages are differentiated
from one another taking into account social, economic,
political and cultural peculiarities. The great changes in
the development of the society are usually carried out
by reforms. The reforms positively influence on the de-
velopment of the society by changing its quality and
also determines the possible changes in the future.

The socio-political processes, which go on in the
society, will influence on the life style of the people
who are the members of this society. In other words,
the people are also involved into this process. In such
cases, one of the political trends, i.e., one of the politi-
cal parties, can take the management into their hands
and the theory of socio-political processes, define the
essence of such process.

After the Independence of Uzbekistan, there have
been worked out five principles of reforming the soci-
ety in Uzbekistan. These principles are the following:

« the priority of economy than the politics;

« the state is the leading reformer;

« the priority of laws in all spheres of the society;

« the demographic state of the population;

« the fulfillment of the rules of market economy.

These reforms projected the new stage of the de-
velopment of our country. The main points of this pro-
ject include peace, stability, open-heartedness and
friendly relations among the citizens and nations who
live in Uzbekistan. The role and place of the science
and education should be highlighted in the develop-
ment of every society. In the formation of a new demo-
cratic society the purposeful use of the achievement of

science and new technologies, the upbringing of young
generation under the spiritual, national dignity are the
main factors of creating new independent development
of our country. It should be stressed that the modern
science and new technologies are the important force or
the motor of the development of the society.

At present when we discuss the achievements of
science and technologies, it is also important to stress
out their contribution into the development of the soci-
ety, because these achievements of the science and new
technologies are being implemented in all spheres of
the society. It is obvious that science is the main tool in
defining the relations and interdependence between
natural laws and human nature and thought. The devel-
opment of the society at the present stage can be proved
by the development of the science. The spheres of the
science are various and such branches of the science as
chemistry, physics, mathematics, biology, genetics,
embryology, linguistics and other sciences can be used
in all spheres of human activity. A science is always in
action, it doesn’t stop at a place but it always develops
and there exist new branches of the science. As the de-
velopment of the world is endless, so is the science. It
always goes further and discovers the new secrets of
nature and possibilities of human being. This process is
also endless.

In the development of science we should focus our
attention on two ways of its development: theoretical
and practical. They are interdependent and closely re-
late to each other by presenting proofs in their argu-
ments. Every novelty discovered from the theoretical
point of view is usually implemented into practice.
Then there appeared new and new ideas about this nov-
elty. Every science has its own aim, tasks, principles,
methods, and means of investigation. Every scientific
idea can be proved when it gives results after being im-
plemented into practice. The other main factor besides
science in human activity is education. It is significant
in creating a person’s character, outlook, relations to
other people. A well educated person takes an active
part in all spheres of the society and contributes to the
development of the society. The level of education can
also be seen in the person’s behavior, in communica-
tion with others and making correct decision in solving
different social problems. It should be stressed that the
psychological factors play an important role in the for-
mation of spiritual character of a person. The main task
of education can be seen in creating consions relation
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to the formation of individual features of a person’s
modesty. When a person learns events and things
around he/she should have a definite aim because eve-
rything seems attractive for a young individual. But a
middle aged person becomes more restrained and con-
sions in making decisions. This shows that there should
be different approach in educating and creating per-
sonal individual and also social features at different age
stages of a person. In educating young generation the
following features are essential: culturedness, modesty,
knowledge, honesty, patriotism and others. These fea-
tures are the criteries of spiritual maturity of a person.

The education, science, and society are not static
they always in development harmonious with the time.
The triangle, which is formed by education, science,
and society are the main factors in the development of
the world. All countries, as a part of global community
can contribute in the development of the world by com-
municating in all spheres of life and the main tool of
communication is the language. At present English has
become the language of communication throughout the
world. That is why much attention is being paid to
learning and teaching English in our country too. This
can be seen in a number of state documents relating to
teaching foreign languages in Uzbekistan. As an exam-
ple it should be mentioned a state document “The
measures on developing the quality of teaching foreign
languages at the Educational institutions” adopted in
Uzbekistan.

At present learning English is a need for all spe-
cialists of national economy, because it is not only the
language of communication but also the tool of imple-
menting foreign technologies in their practical activi-
ties. The social development of the society depends
much on the relations of science and education. The sci-
entific sight of the world forms the basis of modern ed-
ucation and the human factor is in the center of educa-
tion. In other words, the unity of science, education and
society is the main force of social development.

In this case, the human factor plays a significant
role in developing society. That is why training a qual-
ified specialists, who can answer modern requirements
and improving their scientific-innovative activity is the
task put for all types of educational institutions, espe-
cially for high education: institutes and universities.

Three types of educational institutions are respon-
sible for training specialists for national economy. They
are colleges, technical schools, and high schools (insti-
tutes and universities). This means that much depends
on the pedagogical and professional activities of the
teachers who work in these educational institutions in
training well-qualified modern specialists, because the
professional knowledge, professional proficiency of the
teachers are significant factors in training specialists.
Besides these teaching programs, manuals and text-
books should be compiled according to modern re-
quirements.

In conclusion, we would like to stress once more
that the unity of science and education is motor for de-
veloping society. And the need for highly qualified spe-
cialists who are able to cooperate with foreign partners
can be fulfilled by teaching them foreign languages, es-
pecially the English language, because it is the key for
getting information from the foreign sources and estab-
lishing a good cooperation with their foreign colleagues
in the field of their profession.
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The objective of this analysis is to highlight the urgency of quickly obtaining a new effective law against food

waste.

Indeed, the alarming situation with regard to the social and environmental emergency requires a change in

the law.

Indeed, with on the one hand an increase in impoverishment in our country and increasingly long queues at
the « soup kitchen » and on the other hand the emergence of worrying global warming, citizens expect effective,

innovative and adapted legal tools.

Let us recall that the French law of 3" February 2016 had positive consequences that we will study.
However, we must go further with a new bill against food waste in order to adapt the legal framework to the

current situation.
This is the objective of this legal analysis.

Keywords: Food Waste, European Law, sustainable development, Food lost, Bill, French Law, Food Waste,

FAO

INTRODUCTION

The Food and Agriculture Organization of the
United Nations (FAQO) estimates that thirty percent of
the food produced worldwide is wasted.

This amounts to one out of every three foods
worldwide.

However, according to the Food and Agriculture
Organization (FAO), 783 million people globally faced
hunger in 2022, and 3.1 billion people lacked access to
a good food in 2021.

At the same time, the organization estimates that,
globally, « 13% of food is lost in the distribution chain,
from post-harvest to pre-retail and that an additional
17% of food is wasted at the household, food service
and retail levels. »? 3

The demand for food items has increased globally
in recent decades due to changes in eating patterns and
demographic growth.

The restrictions that agriculture faces—such as
yield limits, technological integration, natural disasters,
climate change, urbanization-related loss of agricul-
tural lands, and scarcity of water resources—are plac-
ing growing pressure on agricultural productivity.

To fulfill the food supply, reducing losses and
waste might be a key lever in addition to raising agri-
cultural productivity.

It is impossible to distinguish clearly between the
two concepts of « losses » and « waste » due to the wide
variety of circumstances under which they arise across
nations.

According to the FAO, 30% of food produced
worldwide is wasted.

1.3 billion tons of food, or more than half of the
world's grain supply, are lost or wasted annually world-
wide, from agricultural production to ultimate con-
sumption.

The issue at hand is worldwide : 670 million and
630 million tons of food are wasted annually in wealthy
and developing nations, respectively.

According to FAO estimates, there will be an ad-
ditional 2.3 billion people on Earth by 2050, bringing
the total population to more than 9 billion. By 2100,
there will be more people on the planet than 11 billion.

Food production will need to expand in order to
keep up with the population's continued need for food.

Demand for food will continue to increase and it
will be necessary to intensify food production to feed
this population.

If this trend continues, the FAO estimates that
global food production will have to increase by 40 to
70% by 2050 to meet needs.

It won't be sufficient to increase output at this rate
of waste.

By examining the true demands of the consumer,
we must investigate the strategies that should be used
at every link in the food chain.

At every level, progress is achievable.

To create solutions that both « feed more » and «
feed better » for a growing population, all stakeholders
must band together.

Food waste and food insecurity are therefore two
complex and interdependent phenomena. Food waste is
a major problem, both environmentally and socially.

It represents a loss of valuable resources and can
have a negative impact on people in food insecurity.

! « Nobel Prize for sustainable development: lawyer Arash Derambarsh rewarded » : https://clever-energies.com/en/nobel-
prize-for-sustainable-development-lawyer-arash-derambarsh-rewarded/

2FAO - 2022
8 United Nations Environment Program, 2021
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Therefore, the concept of food insecurity is often
reduced to the question of access to sufficient food in
guantity and quality.

The French law of 3™ February 2016 quickly
proved its beneficial effects:

- More than 10 million meals are distributed each
year in France.

- A 22% increase in food donations to charities.

However, due to the increase in impoverishment
within the middle class and the establishment of in-
creasingly long queues for the "soup kitchen", added to
this a decrease in food donations to charities, it is nec-
essary to provide even bolder responses.

Hence the filing of a new French bill against food
waste in order to go further.

It is precisely because there is a social emergency
and a crisis at the level of the food chain that it is ap-
propriate to legally regulate these dysfunctions and
economic imbalances.

So, can a new legal framework better regulate the
food donation system ?

Our analysis responds to this problem with a re-
quirement to accelerate the legislative process at the na-
tional level.

MAIN PART

I- A food scandal in front of social and envi-
ronmental emergency

For a long time, food contributions were the sub-
ject of a controversy as most supermarkets tossed away
their unsold stock instead of donating it to the under-
privileged or nonprofit organizations. *

The fact that the Observatory of Inequalities esti-
mates that 5.3 million individuals in France lived below
the poverty level in 2023 makes this scenario much
more concerning.®

Therefore, in order to put an end to this plague,
specific answers had to be given.

The #StopFoodWaste movement led to the adop-
tion of a legislation in France requiring retailers to give
unsold food, preventing over 10 million meals from
ending up in landfills and resulting in a 22% increase in
food contributions to charitable organizations.5

Every grocery store in the European Union contin-
ues to discard more than 40 kg of food every night, de-
spite the fact that more than 95.3 million people (or
22% of the population) live in poverty and frequently
struggle to provide for their families in 2022.7

4 The Telegraph « Iceland staff 'pour bleach onto waste food
to stop homeless people eating it' » : https://www.tele-
graph.co.uk/foodanddrink/foodanddrinknews/7564402/1ce-
land-staff-pour-bleach-onto-waste-food-to-stop-homeless-
people-eating-it.html

5 France Info : https://www.francetvinfo.fr/societe/plan-
pauvrete/precarite-en-2023-5-3-millions-de-personnes-viva-
ient-sous-le-seuil-de-pauvrete-en-france_6304863.html

6 Anti-food waste law: what results after 18 months ? (Le
Figaro — 2018) : https://www.lefigaro.fr/economie/le-scan-
ec0/2018/10/16/29001-20181016ARTFIG00007-loi-anti-
gaspillage-alimentaire-quel-bilan-apres-18-mois.php

The #StopFoodWaste campaign's straightforward
solution to this issue was to pass a national law encour-
aging stores to donate unsold food instead of throwing
it out.

Passed on 3" February 2016 8, the new law seeks
to tackle food waste by obliging all French supermar-
kets to give away their unsold food and distribute it to
those in need, ensuring that nothing is wasted. Super-
markets are free to support the aid association or charity
of their choice, and every citizen can apply to create an
authorised association to assist in food distribution.

Over 10 million meals are prevented from ending
up in landfills each year thanks to the regulation, which
has also increased food donations to social assistance
organizations by more than 22%. In addition to mobi-
lizing volunteers and streamlining the distribution of
food contributions through affiliated organizations, the
initiative has increased public awareness of the prob-
lem of food waste at the municipal level.

I11- The French city of Courbevoie as a driving
force against food waste

Since the adoption of the law against food waste,
voted on 11™ February 2016, supermarkets have been
required to donate their unsold food to charities. A
world first.

In accordance with LAW No. 2016-138 of 11%
February 2016 relating to « the fight against food waste
»°, supermarkets whose sales area exceeds the surface
area threshold of 400 square meters are required to do-
nate their unsold consumable food to a charity. Failing
this, the fine is 3,750 euros.

In 2019, an amendment increased the penalties in
force. The one targeting food retailers that have not
signed a donation agreement with an association, goes
from a third-class fine (of a maximum amount of 450
euros) to a fifth-class fine (1,500 euros maximum). The
amount of the administrative fine incurred for the de-
struction of consumable foodstuffs increases from
3,750 euros to 10,000 euros.®

Senator Esther BENBASSA explained the pur-
pose of her amendment in the following terms on 20%
September 2019 :

« It has been noted that some distribution players
are still recalcitrant when it comes to applying the 2016
Law. It is therefore deemed necessary by the infor-
mation report of June 12, 2016 on the evaluation of
Law No. 2016-138 to make the penalties incurred more
stringent so that they are more dissuasive.

The penalty for non-compliance is currently pun-
ishable by a fixed penalty of the third class. This

" Poverty in Europe (Statista 2023) : https://fr.statista.com/in-
fographie/17748/niveaux-de-pauvrete-en-france-et-en-eu-
rope/

8 Law No. 2016-138 of 11th February 2016 relating to the
fight against food waste :
https://www.legifrance.gouv.fr/jorf/id/JORFARTI00003203
6290

9L0In°2016-138 du 11 février 2016 relative a la lutte contre
le gaspillage alimentaire :
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT00003203
6289/

10 Amendement présenté par la sénatrice Esther
BENBASSA : https://www.senat.fr/amendements/2018-
2019/728/Amdt_213.html
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amendment therefore proposes to increase it to a fine
of the fifth class.

The penalty for destroying consumable foodstuffs
is an administrative fine of 3,750 euros, which cur-
rently only applies to distributors in the food sector.
This amendment proposes to increase this fixed fine to
10,000 euros ».

Thus, this law has quickly proven its beneficial ef-
fects :

- More than 10 million meals are distributed each
year in France.

- A 22% increase in food donations intended for
charitable associations.

This assessment is therefore positive, but we must
go further and improve the law due to the increase in
impoverishment in our country and the long queues for
the « Meal Center ».*!

Indeed, charities complain of a drop in donations.
We must therefore find new solutions.

Since 2020, the City of Courbevoie has been pur-
suing a dynamic and bold policy to combat food waste
and hunger.

And the results are remarkable: more than 500,000
meals saved and distributed to charities.

On 31st Friday January 2025, Courbevoie city
welcomed agents of the Food and Agriculture Organi-
zation of the United Nations (FAO) for a major inter-
national conference.*?

Many guests were present, including Jacques
KOSSOWSKI (Mayor of Courbevoie city), Divine
NAGANJE NIJE (Deputy Director of the Agri-Food
Systems and Food Safety Division of FAO), Myriam
ANNETTE (International Expert, Prevention and Re-
duction of Food Losses and Waste, at the FAO Re-
gional Office for Europe and Central Asia), Reza
NAJIB (FAO Programme Officer), Roselyne
BACHELOT-NARQUIN (former Minister), Jean-
Jacques BOUYA (Minister of State of Congo Brazza-
ville), Frédéric SIMONIN (Starred Chef, Meilleur
Ouvrier de France 2019), Franck PAPAZIAN (Presi-
dent MediaSchool and co-president of the CCAF),
Manon MONTESSUIT (chef), Nabil ZEMMOURI
(Anti-waste Chef), Karim BOUAMRANE (Mayor of
Saint-Ouen-sur-Seine  city), Joelle CECCALDI
RAYNAUD (Mayor of Puteaux city and President of
POLD) and Marie-Do AESCHLIMANN (French
Senator).

The United Nations agents were able to note that
indeed, more than 500,000 meals were saved and redis-
tributed to charitable associations so that the poor (mid-
dle class representing single mothers or fathers raising
several children, retirees, unemployed or students)
could eat their fill.

1 « L’appel des Restos du ceeur, révélateur des difficultés de
tout un secteur face a la hausse des besoins » :
https://www.lemonde.fr/societe/article/2023/09/07/1-appel-
des-restos-du-c-ur-revelateur-des-difficultes-de-tout-un-
secteur-face-a-la-hausse-des-besoins_6188233_3224.html
12 « Le combat de Courbevoie contre le gaspillage alimen-
taire inspire d’autres €lus et collectivités » :
https://www.echoidf.fr/de-nouvelles-actions-contre-le-
gaspillage-alimentaire/

13 « Green Cities Initiative » (FAO) :
https://www.fao.org/green-cities-initiative/network/en

And thanks to these results, the city of Courbevoie
has been recognized as an « FAO Green City ». 12

And this change provides solutions to the current
social situation in our country which is alarming.

This social situation also demonstrates that even in
a city that appears « well-off », poverty has multiple
facets. Poverty is increasing and the middle class is de-
clining.

Thus in an alarming report, Secours Catholique es-
timated that nearly 10% of French people resort to food
aid. 1

Indeed, « between 5 and 7 million people » had
recourse to food aid in 2020, warns Secours Catholique
in its annual report on the state of poverty in France
published on the basis of data from the General Direc-
torate for Social Cohesion (DGCS).*

The city of Courbevoie has therefore shown inven-
tiveness in its fight against food waste. 6

The city of Courbevoie has therefore shown inven-
tiveness in its fight against food waste.

It was therefore decided that with the help of sev-
eral start-ups and social and economic actors, a charter
against food waste would be voted on each year in all
spheres of activity in the city:

+ 2020 with all supermarkets located in the city
without delimitation of surface area

2021 with hospital catering

* 2022 with school catering

* 2023 with food stores (food stores, restaurants,
bakeries, markets)

* 2024 with retirement homes and nursing homes.

These commitment charters, a first in France, have
a multiple objective :

* Create synergies S0 that everyone can take part
in this fight and adapt their practices

* Participate in raising awareness among the gen-
eral public about the fight against food waste

+ Contribute to reducing the economic impact of
this waste

* Set up food donation partnerships for associa-
tions in accordance with the law

* Promote partnerships with municipal associa-
tions

* Organize « anti-waste » promotions, particularly
for products close to their use-by date (UBD)

* Offer wholesale or unit sales in order to adapt the
quantities purchased and reduce packaging

* Promote the development of fresh products, and
develop awareness-raising marketing operations (oper-
ation « Ugly Fruits and Vegetables », etc.)

14 « Pauvreté en France : 10% de la population a eu besoin
d'une aide alimentaire en 2020 » (Université Paris Saclay) :
http://www.ritm.universite-paris-saclay.fr/poverty-in-france-
10-of-the-population-needed-food-aid-in-2020/

15 Site Ville de Courbevoie : https://www.ville-courbe-
voie.fr/2195/lutte-contre-le-gaspillage-alimentaire.htm

16 The law on Food Waste - From Courbevoie to Assembly :
https://resource.co/article/law-food-waste-courbevoie-as-
sembly-10198
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 Conduct a discussion with suppliers in order to
define a control strategy against food waste (product
quality charters, etc.)

* Act to recover waste.

On the strength of all this work, the FAO desig-
nated the city of Courbevoie as a « World Green City »
in 2024, thus granting it formal recognition.

111- A new bill proposal to go further

It is precisely on this alarming situation that Sena-
tor Marie-Do AESCHLIMANN was asked to propose
a new law to go further.

A « Bill to strengthen the fight against food waste
» was therefore submitted to the Senate on 20" January
2025 and whose Text bears the reference number 247
(2024-2025).

The proposal was simple : modify the law against
food waste promulgated on February 11, 2016.

* Reduce the current ceiling of 400 m2 imposed on
supermarkets to reduce it to at least 100 m2 in order to
include more than 5,000 additional points of sale.

* Increase the current fines of the 5th class repre-
senting 10,000 euros to 20,000 euros against supermar-
kets that continue to throw away unsold edible food.

It is precisely Senator Marie-Do
AESCHLIMANN who is carrying this « Bill to
strengthen the fight against food waste » tabled in the
Senate on 20" January 2025 and whose Text bears the
reference number 247 (2024-2025).

Here is the explanatory statement of Senator Ma-
rie-Do AESCHLIMANN

Ladies and Gentlemen,

Every year, millions of tons of food are wasted in
France, even though part of the population struggles to
eat properly. This aberration, which is at once ethical,
social and economic, requires renewed mobilization
against food waste. Under Article L. 541-15-1 of the
Environmental Code resulting from Law No. 2020-105
of 10" February 2020 relating to the fight against
waste and the circular economy, food waste is defined
as "any food intended for human consumption which,
at any stage of the food chain, is lost, thrown away or
degraded".

On a global scale, the equivalent of one billion
meals would have been wasted every day in 2022, ac-
cording to a report by the United Nations Environment
Programme (UNEP). A waste that the director of
UNEP1(*) describes as a "global tragedy".

In France, according to data from the Ministry of
Agriculture and Food Sovereignty, food waste repre-
sented 4.3 million tons of food in 2022.

The worrying increase in food insecurity - which
today affects 16% of the French population2(*) - makes
throwing away edible food even more unacceptable.
For the year 2023, it is estimated that 2 to 3 million3(*)
people benefited from food aid distributed by associa-
tions.

This development is closely linked to the context of
food inflation. After an 11% price increase in 2022, the
Observatory published by rural Families recorded a
further 16% price increase for fruits and vegetables in
2023.

In addition, according to the Observatory of Food
Vulnerabilities created by the Nestlé Foundation, 37%
of French people declared themselves to be food inse-
cure in 2023, compared to 11% in 2015. This study also
reveals that young people aged 18-24 are particularly
affected, as are women, single people and single-parent
families4(*).

With an estimated cost of 16 billion euros per year
in France and 1,000 billion dollars for the global econ-
omy5(*), food waste has consequences that are not
negligible on the economic level.

Finally, its environmental cost is particularly sig-
nificant since it represents 8 to 10% of global green-
house gas emissions6(*). According to the Waste and
Resources Action Program (WRAP), if it were consid-
ered a country, food waste would be the "third largest
emitter of greenhouse gases behind the United States
and China". In France, the Agency for Ecological
Transition (ADEME) estimates this impact at 15.3 mil-
lion tonnes of CO2 equivalent, or 3% of all our emis-
sions7(*).

The fight against food waste is therefore a major
ethical, ecological, social and economic challenge for
our society. Since signing the National Pact to Combat
Food Waste in 2013, France has resolutely taken up
this issue by strengthening its legislative arsenal in or-
der to raise awareness and involve all stakeholders in
the food chain in the fight against food waste, in par-
ticular through the practice of food donations, which is
an essential lever in the fight against poverty.

Thus, as a result of the successive laws adopted
over the last ten years, the list of stakeholders affected
by the obligation to conclude food donation agreements
with associations has continued to grow. Initially ap-
plied to distributors with a sales area of more than 400
m?, this obligation has been extended to operators of
collective catering serving more than 3,000 meals per
day as well as to operators in the agri-food industry
and wholesale trade whose turnover exceeds 50 million
euros.

At the same time, the associative world, communi-
ties, but also companies and players in the food sector,
have also committed to developing virtuous initiatives
aimed at reducing waste. This is the case, for example,
of the city of Courbevoie, in Hauts-de-Seine, where un-
der the leadership of Arash Derambarsh, deputy
mayor, a Charter of Commitment against Food Waste
signed with local stakeholders has made it possible to
save and redistribute 400,000 meals in four years. In
2024, this proactive approach earned Courbevoie the
title of "green city" awarded by the Food and Agricul-
ture Organization (FAQ), the specialized agency of the
United Nations (UN)8(*).

Despite real awareness at all levels since 2013,
due to a lack of tools and indicators, it has not been
possible to accurately assess the volume of food waste
sources and their evolution. The objective assigned by
the anti-waste law for a circular economy (AGEC) of
February 20, 2020, proclaiming a goal of reducing
food waste by 50% by 2025 compared to 2015, has con-
sequently proven to be ineffective. However, the 2025
horizon is nonetheless a pivotal date in the fight against
this scourge. The volume of 4.3 million tons of wasted
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food, measured in 2022, remains alarming in light of
the food insecurity issues facing our country. This fig-
ure highlights the contrast between stated ambitions
and concrete actions, recalling the urgency of intensi-
fying our efforts to reduce waste while ensuring a better
redistribution of food resources to vulnerable popula-
tions.

At the origin of more than a third of food waste,
the agri-food industry, distribution and out-of-home
consumption still represent a considerable source of
food that should be valorized in order to limit losses,
develop donations and meet the growing need for food
aid.

This law intends to act more specifically on this
source by broadening the scope of the actors con-
cerned, by strengthening the obligation for these actors
to communicate their data on wasted food annually and
by toughening the sanctions applicable to companies
that make them unfit for consumption.

Article 1% extends the scope of the obligation for
businesses and operators to propose agreements to do-
nate their unsold goods to food aid associations in or-
der to combat waste. On the one hand, by lowering the
threshold of businesses concerned by the said obliga-
tion from 400 m2 to 200 m2, which would allow the in-
clusion of some 5,000 local businesses in the scope of
the law. On the other hand, by including food wholesale
operators whose annual turnover exceeds 25 million
euros, agri-food industry operators whose turnover ex-
ceeds 25 million euros and collective catering opera-
tors whose number of meals prepared exceeds 2,000
meals per day in this system. This article provides for
the submission of a summary document of the donations
made by these operators no later than 1 February of
each year. This must be sent to the services of the Gen-
eral Directorate for Competition, Consumer Affairs
and Fraud Control (DGCCRF). The Government must
also submit, within twelve months, a report on the qual-
ity and compliance of donations to associations.

Article 2" draws conclusions from the shortcom-
ings in the application of the law by strengthening its
control. Indeed, the DGCCREF investigation carried out
throughout 2021 resulted in 345 establishments visited,
66 warnings, and 2 injunctions. The rate of establish-
ments in anomalous is 20.87%. The anomalies noted
are the absence of a proposed agreement, agreements
not signed or not respecting the required formali-
ties9(*). The operators concerned will also have to es-
tablish a quantified and exhaustive assessment, on an
annual basis, of the quantities of food wasted.

Avrticle 3™ toughens the sanctions against compa-
nies that make food unfit for consumption by replacing
the fixed fine set at a maximum of 0.1% with a fine of
between 0.1% and 0.5% of turnover. The aim is to com-
bat the downward trend in donations within the large-
scale distribution sector, deplored by many associa-
tions10(*).

Article 4™ constitutes the financial guarantee of
this bill.

* 1 UN, “UN Food Waste Index Report: World
Wastes More Than a Billion Meals a Day,” UN Envi-
ronment Programme, March 27, 2024.

* 2 Marianne Bléhaut, Mathilde Gressier, Antoine
Bernard de Raymond, “The Resourcefulness of People
Who Don’t Always Have Enough to Eat,” Crédoc, Sep-
tember 2023.

* 3 Food Bank Study: “Profiles” Who Are the
People Who Receive Food Aid?

* 4 Nestleé France Foundation, “Ist Observatory
of Food Vulnerabilities,” November 16, 2023.

* 5 Ministry of Ecological Transition and Territo-
rial Cohesion, Food Waste, June 12, 2024.

*6 UN, op. cit..

* 7 "State of play of the masses of food waste and
its management at the different stages of the food
chain", ADEME, May 2016.

* 8 Louise Simondet, "Fight against food waste:
the city of Courbevoie rewarded by the United Na-
tions", France 3 Paris-/le-de-France, October 25,
2024,

* 9 Directorate General for Competition, Con-
sumer Affairs and Fraud Control, "Professionals: how
to avoid food waste".

* 10 In their 2023 activity report, the ANDES as-
sociation notes, for example, that the share of dona-
tions from large retailers in the supply of solidarity gro-
cery stores has fallen, from 35% in 2022 to 22% in
2023.

The overhaul of the agri-food system, aid for char-
itable associations and the fight against hunger there-
fore require the vote on this « Bill aimed at strengthen-
ing the fight against food waste » put forward by Sena-
tor Marie-Do AESCHLIMANN and which should be
supported.

CONCLUSION

As we have analyzed, the social situation is alarm-
ing. And faced with this, citizens are legally helpless.

Indeed, the legal tools made available to citizens
must be updated and systematically adapted in order to
respond to daily concerns: combating food waste and
helping to reduce hunger.

As studied in the main part, it is necessary to vote
on a new law against food waste because food dona-
tions have decreased. However, since the legal frame-
work is insufficiently adapted, this bill will be wel-
come.
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The article claims that the version of the special theory of relativity studied in all physics textbooks is incorrect
and sets out the main provisions of its corrected version. And from the relativistic formulas of the corrected version
of SRT it follows that in nature, in addition to our visible universe, there are mutually invisible universes and anti-
universes that are connected to each other by a large number of portals. At the same time, the entrances to the
portals are supposedly the so-called anomalous zones, which people avoid visiting, since it is very difficult to get
out of them. However, scientific research of portals by unmanned robotic complexes is possible and necessary.
Such scientific research will allow solving a number of very important scientific problems - proving the existence
of mutually invisible universes adjacent to our visible universe, explaining the Fermi paradox, proving the possi-
bility of traveling not only in the space of the hidden Multiverse, but also in time, etc.
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1. The version of SRT taught in all physics text-
books is incorrect

Although Albert Einstein became famous as the
author of the special and general theories of relativity,
who was nominated for the Nobel Prize 66 times, he
received it in 1921 not for the theory of relativity, but
for the study of the photoelectric effect. And he never
received the Nobel Prize for the special theory of rela-
tivity (SRT) because SRT had no experimental confir-
mation. In other words, SRT was actually called a the-
ory incorrectly, since it was only a hypothesis. And
therefore, according to the Nobel Committee, sooner or
later it could be experimentally refuted.

And the Nobel Committee turned out to be right -
now it has already been experimentally refuted.

First, in 1934, it was refuted by the discovery of
Cherenkov radiation [1], which was created by the
movement of electrically charged particles in a trans-
parent medium with a refractive index n > 1 at a speed
exceeding the phase velocity of light in this medium.
For this discovery, P.A. Cherenkov, I.E. Tamm and
I.M. Frank even received the Nobel Prize in 1958. But
the SRT was then corrected and survived.

Then, in 2011, the OPERA collaboration tried to
disprove it at the Large Hadron Collider, expecting to
receive the Nobel Prize for this. And they even pub-
lished a message about their success [2]. But six months
later, in 2012, at the same Large Hadron Collider, the
ICARUS collaboration found an error in the OPERA
experiment and disproved it [3].

And in the 21st century, the generally accepted
version of SRT has already been confidently refuted by
the existence of radio technology, the existence of tsu-
namis, the existence of pianos and other musical instru-
ments, and even the existence of suspended swings on
playgrounds, as well as many other experiments [4]-

[15]. But throughout the 20th century, relativistic phys-
icists could not figure this out. And even now, the au-
thors of physics textbooks do not understand this. And
therefore, these textbooks still present the incorrect ver-
sion of SRT created in the 20th century [16]-[45], ac-
cording to which relativistic formulas have the form
(see Fig. 1a, b, ¢)

m=mg/ [1-C)J? (1)

At = Aty /1—(%)2 ()
L=1l /1 - O @A)

in which mO — rest mass of a moving body;
M _ relativistic mass of a moving body;
Ato— rest time of a moving body;

At — relativistic time of a moving body;
|0 — rest length of a moving body;

| - relativistic length of a moving body;

v — speed of motion of a body;

¢ — speed of light.

And these formulas in textbooks are explainable
only in the range of subluminal speeds v < ¢, in which

the quantities m, At and I take on values measured by
real numbers. But in the range of superluminal speeds

v > ¢, these quantities m, At and | already take on val-
ues measured by imaginary numbers discovered by
Scipione Del Ferro, Niccolo Fontana Tartaglia, Ger-
olamo Cardano, Lodovico Ferrari and Rafael Bombelli
[46] 400 years before the creation of the SRT, the phys-
ical meaning of which, however, was not explained by
them. But, perhaps, even earlier than them, imaginary
numbers were discovered by Paolo Valmes [47], who

7 This is reprint of the article “Antonov A. A. Astrophysical portals ares sources of new knowledge. German International

Journal of Modern Science. Ne 95.
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was burned alive at the stake for this by the sentence of
the inquisitor Thomas de Torquemada. The creators of
the SRT also could not explain this. And the physical
meaning of imaginary numbers in physics textbooks
has not been explained to this day.

Moreover, the graph of the function m(v) in the
range of speeds v > ¢ (see Fig. 1a) corresponds to a

physically unstable process, which cannot exist in na-
ture at all. Therefore, all formulas (1)-(3) are com-
pletely incorrect. But since such a theory, which even
its authors could not explain, was of no use to anyone,
a postulate was introduced into it, called the principle
of not exceeding the

Fig. 1. Graphs of functions m(v), At(V) and |(V) corresponding to the existing versions of the SRT in the
subluminal V < C and superluminal V > C ranges

speed of light, the meaning of which is clear from
its name. And the SRT was preserved, since it claimed
that in nature processes confirming the physical reality
of imaginary numbers al legedly

do not exist. And in the 20th century, no one ob-
jected to this. And therefore, despite the above-men-
tioned experiments refuting the SRT, it is sometimes
even claimed that Albert Einstein under stood that noth-
ing in the Universe can move faster than the speed of
light. And that the speed of

light is not just a number, but a physical limit. The
same as, for example, absolute zero at a temperature of
minus 273.15 degrees Celsius.

But the version of SRT that is still studied in all
physics textbooks is incorrect [16]-[45], because:

« the relativistic formulas obtained in it are incor-
rect;

* the relativistic formulas obtained in it were in-
correctly explained using the incorrect principle of not
exceeding the speed of light;

« from these incorrect relativistic formulas, incor-
rect conclusions were made about the physical unreal-
ity of imaginary numbers and about the existence in na-
ture of our only visible universe, in which everything is
measured only by real numbers.

2. Corrected version of SRT

But not all scientists share the opinion set out in
the version of SRT given in physics textbooks that, in
accordance with the principle of not exceeding the

speed of light, imaginary numbers are physically unreal
and that in nature there is only one visible universe,
ours, since both of these statements are refuted experi-
mentally.

And the relativistic formulas of the corrected ver-
sion of SRT have the form [48]-[56]

myi iy is

JLY-@r o)
At(q,r,s) At||2|3\/1 [/ (@+r+s) )
[(q,r,s) _I|1|23\/1 [/ (+r+s)) ©)

in which q(v)=|v/c] is the “floor” function of dis-
crete mathematics of the argument v/c, which is the

fourth spatial dimension (Fig. 2);

r(v)=|v/c] is the “floor” function of discrete math-
ematics of the argument v/c, which is the fifth spatial
dimension (Fig. 2);

s(v)=|v/c] is the “floor” function of discrete math-
ematics of the argument v/c, which is the sixth spatial
dimension (Fig. 2).

That is, our Multiverse is six-dimensional — each
universe has three dimensions X, y, z and three more di-
mensions g, r. s have coordinates of these universes in
the Multiverse (Fig. 3) —and is

(4)

m(q,r,s) =
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q4 1S

Fig. 2. Graphs of functions q(v), r(v), s(v), illustrating the meaning of the “‘floor” function of discrete mathemat-

ir

Fig. 3. Six-dimensional space of the hidden Multiverse, where g, r, s are the coordinates of invisible parallel uni-
verses, and X, y, z are the coordinates of the matter content in each parallel universe

described by quaternions fg,(x,y,2) + iiq +
+i,r + i3s, the number of which is equal to the num-
ber of universes in the Multiverse. This is exactly what
Lisa Randall predicted: “We could be living in a three-
dimensional pocket of higher dimensional space.”

In this case, the three imaginary units i1, iz, iz in
quaternions are related by the relations

L=l =i;=-1 (7
LLIL, =L, =111, =-1 ®
LLL =LLL =L, =1 o

In the mathematics of hypercomplex numbers, the
(q et s
function |1q I, I; can be calculated only for integer

values g, r, s, but can take both positive and negative
values and both real and imaginary values. But we have
already proven that imaginary numbers are physically
real and therefore we must also explain them. There-

fore, let us now consider the values m(v), At(V)
and |(V) of the quantities , and in the range of veloc-

ities V > C for successive values of the argument g
+r+sequalto0,1,2,3,4,5, ... Then for our visible
universe with coordinates q=0, r=0, s=0, i.e. located at

. . g ir s o
the origin, we obtain |1q I, 13 =1. For definiteness, we
will call it the tardyon universe. For the value g + r +

s=1 in the range of velocities V > C , we obtain |1q

s o
I, l; =+i. This situation corresponds to the invisible

universe, since it is located beyond the event horizon.
For definiteness, we will call it the tachyon universe.

For the value q + r + s=2 in the velocity range V > C

iq i s T
we get |1q I, I; = —1. This situation also corresponds

to an invisible universe, since it is located beyond the
event horizon. We will call it a tardyon antiuniverse.

For the value g + r + s=3 in the velocity range V > C

g r is o
we get |1q I, I; = —i. This situation also corresponds

to an invisible universe, since it is also located beyond
the event horizon. We will call it a tachyon antiuni-
verse. For the value q + r + s=4 in the velocity range

IR, o
V > C weget |1q I, l; = +1. This situation also cor-

responds to an invisible tardyon universe (but a differ-
ent one), since it is also located beyond the event hori-
zon. For the value q + r + s=5 in the velocity range

s
V>C we get |1q I, I3 = +i. This situation also

corres-ponds to an invisible tachyon universe (but a dif-
ferent one), since it is also located beyond the event
horizon. Thus, all universes except ours are invisible.
Therefore, we will call our Multiverse hidden. And the
hidden Multiverse has a helical structure.

An example of a possible structure of the hidden
Multiverse is shown in Fig. 4. As can be seen, in such
a structure of the hidden Multiverse, it is possible to
move to the tardion antiuniverse from the tardion uni-
verse and to the tardion universe from the tardion anti-
universe in different ways, but not arbitrarily, but only
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in such a way, in which the value will successively take

the values +1, + |1 ®+ |2 o+ I3 -1, - I1 ®b- |2 ®- I3 ,+1,

... etc., where @ is the symbol of the logical ope-ration
of discrete mathematics ‘exclusive OR’. In this case,
different trajectories of movement from one universe
(or antiuniverse) to another can differ only due to sub-

stitution of some tachyon universes from |1 , |2 , |3 with
others and some tachyon antiuniverses from |1 , |2 , |3

with others. Consequently, the tachyon universes |1 , |2

: |3 in the hidden Multiverse are located parallel to each

other. The tachyon antiuniverses |1 , |2 , |3 for the same

reasons are also placed parallel to each other. And
therefore, in the hidden Multiverse, when moving from
any tardyon universe to a tardyon antiuniverse and then
to another tardyon universe, parallel universes and an-
tiuniverses must alternate in the following sequence —
‘tardyon universe’, ‘one of the tachyon universes’, ‘tar-
dyon antiuniverse’, ‘one of the tachyon antiuniverses’,
‘tardyon universe’, ‘one of the tachyon universes’, etc.
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Fig. 4. Possible quaternion structure of the hidden Multiverse containing twenty-two parallel universes, includ-
ing six invisible universes adjacent to our visible universe

Moreover, naturally, the movement from our tar-
dion universe to the tardion antiuniverse through some

tachyon universe - for example, |1- does not neces-
sarily have to proceed further through the tachyon anti-

universe |1 . It can proceed further through tachyon an-

tiuniverses |2 and |3 . The same reservation applies to
the situa-tion if the movement from the tardion universe

to the tardion antiuniverse begins through tachyon uni-

VErses |2 or |3.

All these transitions are shown in Fig. 4. Moreo-
ver, since all such hidden Multiverses correspond to its
open screw structures, united through the corres-pond-
ing portals with other Multiverses, then all together
they form the Hyper-universe. In this case, the invisible
universes adjacent to our visible universe give rise to
the phenomenon of dark matter, the remaining invisible
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universes of the hidden Multiverse give rise to the phe-
nomenon of dark energy, and the invisible universes lo-
cated outside the hidden Multiverse give rise to the phe-
nomenon of dark space.

3. Portal research

Numerous universes actually existing in space - if
they exist - forming a hidden Multiverse, drift and
touch, slightly immersing themselves in each other.
And these zones of mutual immersion of neighboring
universes, through which it is possible to pass from one
universe to another, are called portals [57], [58]. And
portals exist (and this still needs to be experimentally
proven - see below) only if there exist at least two par-
allel universes, between which the portals are located.

The entrances and exits to portals are called anom-
alous zones [59]-[62], since incomprehensible phenom-
ena occur in them. In particular, people disappear in
them, since the paths from the entrance to the exit in
portals are invisible labyrinths, from which it is almost
impossible to escape. Because of this, people avoid vis-
iting anomalous zones. And there are more than two
hundred thousand anomalous zones on Earth.

But portals are of great scientific interest. And
they can be studied without visiting, using unmanned
vehicles.

3.1.How to see invisible universes?

The question of whether mutually invisible uni-
verses and portals between them exist in nature is fun-
damental. The answer to it determines whether the ver-
sion of SRT presented in textbooks is correct or not.
But since scientists, despite long theoretical debates,
have not yet come to a consensus, the truth can be re-
vealed by an experiment. Moreover, it is quite simple
and clear.

And for this, it is not at all necessary to visit other
universes. It is enough to at least look at them. As in
order to be convinced that in addition to the room visi-
ble to us, in which we are now, there is a neighboring
invisible room, it is enough to look from the corridor
connecting these rooms into the neighboring room. The
corridors connecting neighboring universes are portals
[57], [58].

anomalous zone

Observatory outside |

Observatory outside
anomalous zone

| Observatory outside

anomalous zone

| Observatory in

—> Computer

anomalous zone

anomalous zone

Observatory outside |

Observatory outside
anomalous zone

Observatory outside
anomalous zone

QObservatory in
anomalous zone

Fig. 5. Scheme of an astronomical experiment to detect invisible universes

And in order to be convinced, while in the portals,
that you are no longer in our universe, but on the way
to the neighboring universe, you need to look from the
portal through a telescope at the starry sky and see other
constellations on it [63]-[68]. This is a very reliable ex-
periment, since you can’t draw constellations in the
sky.

3.2.The Arrow of Time

Here are some quotes on this topic.

“Time is the most frequently used word in English
and the third most frequently used word in Russian. It
is in every other language, too, because synchronizing
actions in time is as important as coordinating them in
space. Without knowing the exact time, it is impossible
to organize your life and plan it in advance. If in an-
cient times you could rely on natural cycles and an in-
ternal sense of time, then in our days you need to con-
stantly have a watch or a phone with you. Time is the
most important of the abstract concepts that we pro-
nounce every day. Every thinking person has thought
about the problem of time at least once in their life, and
a huge amount of philosophical and scientific literature
has been written on this topic. However, no one will say
for sure what time is. Or prove that time is irreversible.
Or maybe it only seems that way to us?” [70]

Here is what Stephen Hawking writes: “We can
see a cup fall off a table and break into pieces, but we
never see the cup put back together from those pieces
and return to the table. The increase in disorder, or en-
tropy, makes it possible to distinguish the past from the
future and thus gives time a definite direction.”

This phenomenon, known as the arrow of time, is
one of the most amazing mysteries of physics. And the
name “arrow of time” for this phenomenon was pro-
posed at the beginning of the 20th century by the British
physicist Sir Arthur Stanley Eddington.

And it would seem that one cannot argue with such
statements.

3.3.Anti-time

But we will nevertheless try to show that the con-
cept of the arrow of time, used in the generally recog-
nized incorrect version of the SRT, is refutable in its
corrected version. To do this, let us return to Fig. 4. And
note something unusual in it. A hypothetical journey
along the structural diagram of the hidden Multiverse
shown in the figure is, according to formulas (4)-(6), a
journey not only in space, but also in time. Since the
transition from our visible tardion universe to one of the



Danish Scientific Journal No93, 2025

37

neighboring tachyon universes or antiuniverses is ac-
companied by their movement not only in space, but
also in time, since time in them is different.

A
|
|
t 1da
2 month 1 day it
<\—g| 1 day \2 month

Fig. 6. The vertical solid arrow t is the real time axis (in our visible tardyon universe). Horizontal thin arrow it
is the axis of imaginary time (in the neighboring invisible tachyon universe and antiverse). Vertical dotted arrow
- coordinate of the scientists' position 2 months after they, being at the beginning of the coordinates, sent two
expeditions through the portals to the tachyon universe and the antiverse. Big horizontal arrows correspond to
stay of scientists in tachyon universe and antiverse. And red arrows show transitions through portals.

And this can be proven using various routes of
such movements. Let us cite one of the simplest. Let us
assume that we moved through a portal from our visible
tardion universe - using for this purpose some anoma-
lous zone on the surface of the Earth - in a short time
(for example, one day) to one of the neighboring tach-
yon universes or antiuniverses. And at the same time,
naturally, we disappeared from the sight of our col-
leagues who saw us off at the edge of the anomalous
zone. But we did not disappear anywhere in this neigh-
boring tachyon universe or antiuniverse and carried out
some research on it for a couple of months. Then, hav-
ing carried out the planned research, we again in a short
time (for example, one more day) through the same por-
tal safely returned to Earth. And since on Earth, relative
to the neighboring invisible tachyon universe or anti-
universe, time flows (into the future or into the past) in
a direction perpendicular to earthly time, then on Earth
it seems to have stopped. Therefore, it seemed to our
colleagues who met us on Earth that we had been absent
not for two months, but only for two days. But we
showed our unshaven beards for two months and thus
proved that we had ended up in the past, since our col-
leagues who saw us off had moved into the future for
two months. And in this past, we were beardless two
months ago.

Of course, we won't be able to contradict Stephen
Hawking with such an experiment and see the process
of restoring a broken cup from its fragments. But the
fictional travelers from our visible tardion universe to
neighboring invisible tachion universes or anti-uni-
verses and back, nevertheless made a journey through
time. And due to this, having returned to the past, they
nevertheless turned the arrow of time by 180°.

And for those who are not convinced by this hy-
pothetical experiment, below

itis explained how to make it really physically fea-
sible.

3.4 Geophysical research of portals
Oddly enough, geophysical studies of portals [71]-
[80] can be much more productive in space exploration

than astronomical studies of the visible starry sky. In-
deed, astronomical observations allow us to study only
our visible universe. And geophysical studies of por-
tals, which are transitions to neighboring invisible uni-
verses, allow us to study invisible universes neighbor-
ing our visible universe. Moreover, as can be seen from
Fig. 4, they allow us to study invisible universes, even
those located outside the hidden Multiverse. They also
allow, since there are more than two hundred thousand
anomalous zones on Earth that are supposedly en-
trances to portals, having studied the portals, to perform
the most detailed classification of invisible universes
antiuniverses neighboring our visible universe. And to
identify, and then even study some characteristics of in-
visible universes and atheuniverses, even those located
outside the boundaries of the hidden Multiverse. Which
will allow us to understand why they are not part of the
hidden Multiverse. And it is possible that several other
Multiverses neighboring our hidden Multiverse will be
discovered.

And with all this, geophysical research of space is
much cheaper than astronomical research.

Moreover, geophysical research of portals will al-
low attempts to create time machine [81], with the help
of which the research described in the previous section
4.3 can be transformed from hypothetical into real as-
trophysical ones.

3.5. Fermi paradox

The Fermi paradox is a statement of a seemingly
paradoxical situation in which, on the one hand, it is
known that there are many stellar systems in space suit-
able for life, but on the other hand, despite all the efforts
of scientists, no signs of life have been found in this
space. And it would seem very strange [82]-[84].

But in fact, there is nothing strange about it [85]-
[97]. After all, what are we looking for? What signs of
life do we expect to see? The same as now on Earth?
For the same radio stations to work as on Earth, which,
when transmitting signals, spend most of their energy
on transmitting signals to nowhere due to an imperfect
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radiation pattern? For the inhabitants of superciviliza-
tions to detonate atomic and hydrogen bombs? And so
on.

But first of all, these are all defects of our imper-
fect civilization, which supercivilizations got rid of
long ago. And therefore they are invisible. And sec-
ondly, why not assume that we do not see their ships in
space also because they have different logistics as a re-
sult of using their super knowledge. Even on Earth, on
the way to work in large cities, people now often use
the subway. And therefore, such their movement from
space is also invisible.

And then their activity can be proven by compar-
ing two texts:

1. “Our contemporaries — people of the Earth —
begin their working day, leaving their homes, by visit-
ing the nearest metro station “A”. Then, invisible from
space, they travel in the tunnel “Aa” underground to
the transfer point “ab” on our planet Earth. After that,
they travel through another underground tunnel “bB”
to another underground station “B”, leaving which
they rise to the surface of the Earth in the place they
need.”

2. “Our contemporaries — inhabitants of superciv-
ilizations — begin their working day, leaving their invis-
ible home built using superstealth technology, by visit-
ing the nearest anomalous zone “A”. Then, invisible
from space, they move through the portal “Aa” to the
transfer point “ab” in the neighboring universe. After
which, through another portal “bB”, they move to an-
other neighboring universe “B” and exit the portal in
the anomalous zone in the place they need.

As you can see, the same thing happens in both
situations — invisible movement in space, with the re-
placement of terms of our civilization currently existing
on Earth with similar terms in supercivilizations:

* “people of the Earth” with “inhabitants of super-
civilizations”;

* “housing” with “invisible housing built using su-
perstealth technology™;

 “metro station “A” with “anomalous zone “A”;

* “riding in tunnel “Aa” with “moving through
portal “Aa”;

* “ab” on our planet Earth” with “ab” in the neigh-
boring universe”;

* “underground tunnel “bB” with “portal “bB”;

» “underground station “B’” with “neighboring
universe “B”;

« “the surface of the Earth” with “in the anomalous
zone”.

That is, in order for the movement of inhabitants
of supercivilizations in space to become invisible, it is
only necessary that they move between universes
through portals, and that planets in star systems serve
as transfer stations from one portal to another. And
therefore, this circumstance will need to be taken into
account during geophysical studies of portals.

And the Fermi paradox must be recognized as yet
another proof of the existence of portals and mutually
invisible parallel universes, and, consequently, the in-
correctness of the version of SRT studied in all physics
textbooks.

4. Conclusion.

Thus, the article experimentally proves and theo-
retically explains that the version of SRT, created in the
20th century, which is still studied in all physics text-
books, is incorrect, because:

* the relativistic formulas obtained in it are incor-
rect;

* these formulas are incorrectly explained using an
incorrect postulate called the principle of not exceeding
the speed of light;

« incorrect conclusions are made from these for-
mulas about the physical unreality of imaginary num-
bers and the existence in nature of our only visible uni-
verse, in which everything is measured only by real
numbers.

But in the corrected version of SRT, from the rel-
ativistic formulas obtained in it, it follows that in na-
ture, in addition to our visible universe, there are many
other mutually invisible universes and anti-universes.
And they, drifting in space, touch each other, even
slightly plunging into each other and forming transition
zones called portals. Moreover, through portals, neigh-
boring universes and anti-universes exchange their ma-
terial contents according to the law of communicating
vessels.

However, people avoid visiting portals, as they are
invisible labyrinths. Therefore, if you accidentally get
into them, it is almost impossible to get out of them. At
the same time, portals are of significant scientific inter-
est, as as a result of their astro-geophysical research,
unlike astronomical research, they allow us to prove the
existence of neighboring invisible universes and anti-
universes and to obtain some information about them
that cannot be obtained otherwise. They also allow us
to carry out other interesting research - to prove the pos-
sibility of traveling in the Multiverse not only in space,
but also in time and thereby prove the existence of anti-
time, etc.
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Abstract

The method of wave therapy for autism spectrum disorders in children, which allows for a therapeutic effect
on the nervous and immune systems as the primary link of regulatory mechanisms in the body, is based on the
restoration of the charge (electron) state of oxygen carriers in the blood — membranes of erythrocytes and other
cells, leading to a restart of cellular regulatory mechanisms and restoration of the energy function of mitochondria.
Under the influence of extracellular and intracellular electron donors, the adaptive homeostasis of the body is
activated, the normal functioning of the central nervous system is restored, including the restoration of intercenter

neural connections of the brain responsible for speech, memory and spatial thinking.
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Introduction

Autism spectrum disorders (ASD) are complex,
dynamic, biological, neurodevelopmental disorders
characterized by heterogeneous symptoms, severity,
and phenotypes, accompanied by a deficit in social
communication and the presence of restricted interests
and repetitive behavior [1].

Currently, the pathogenesis of ASD is based on
morpho—functional and biochemical models of the
main symptoms of this neurodegenerative disease,
leading to impaired social communication, restricted
and repetitive behavior patterns [2]. When a child is di-
agnosed with autism, treatment is usually carried out
for diseases associated with ASD: insomnia, hyperac-
tivity, irritability and aggression, gastrointestinal disor-
ders, and subclinical epileptiform manifestations [3].
The cause of the disease itself remains unknown, which

predetermines the failure of clinical trials of ASD phar-
macotherapy [4]. The main focus in the study of the
pathogenesis of ASD is on the relationship between the
social-emotional and cognitive development of chil-
dren with autism spectrum disorder associated with dis-
turbances in the structure of consciousness (theory of
mind). The existence of interaction between conscious-
ness and the function of human social, emotional and
cognitive skills is associated with neuro—functional dis-
turbances in the structure (or changes in the rate of syn-
thesis) of components of neurotransmitter systems (re-
ceptors and carriers), in particular, glutamate, as well as
cholinergic, serotonergic, dopaminergic, GABAergic,
as well as neurotransmitter metabolism [5], affecting
the functioning of the functional neural connection net-
work of the brain (FCN) [6], in particular the frontal—
posterior network of regions, including the ventrome-
dial prefrontal cortex (vmPFC) and temporoparietal
junction (TPJ) [7], the sensory processing domain of
DSM-5, and later ICD-11 [8], responsible for speech,
memory and spatial thinking. Neuro—functional impair-
ments in neurodegenerative diseases, ranging from
Alzheimer's disease and multiple sclerosis to Parkin-
son's disease, as well as in neurodevelopmental disor-
ders (autism) may also be caused by coupling of the
central nervous system with the enteric nervous system
(ENS). Evidence shows that changes in the gut micro-
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biome, acting in conjunction with an individual's ge-
netic background, can alter the ENS, the central nerv-
ous system and the immune system, impair barrier
function and contribute to various disorders such as ir-
ritable bowel syndrome, inflammatory bowel disease or
neurodegeneration [9].

Creativity in people correlates with the strength of
connections between three different brain regions: the
executive (responsible for cognitive activity), the de-
fault system (cortical-parietal), and the network re-
sponsible for the search for relevant stimuli (or sali-
ence) [10], which are influenced by the ENS. Among
the methods of treating neural activity of the brain, in-
cluding disorders in the initiation of impulses in the
cochlear nerve or disorders in the transmission and con-
duction of signals along the brainstem, transcranial di-
rect current stimulation (tDCS) is used — a non-inva-
sive method of brain stimulation for the cause—and—ef-
fect study of the connections between the brain and
behavior by inducing changes in the excitability of the
cortex [11,12]. However, this method is not aimed at
the electronic activation of neural activity of the brain,
limiting itself only to electrically conductive structures
of the nervous system.

Considering the processes of activation of the neu-
ral network, it should be noted that the brain contains
about 83% water, respectively, a significant share of its
electronically active associated phase [13], which acts
as a field regulator of the state of excitation of neurons.
Considering that the activation of brain activity is influ-
enced by high—energy states of the associated water
phase formed in the processes of electronic activation
of water, it is possible to assume the presence of syn-
chronized collective effects of neuronal activation
through the excitation of coherent macroscopic oscilla-
tions of superconducting current in associates [14],
which influence the processes of periodic excitation of
neural networks (connectome [15,16]). In this regard,
the role of ENS, formed by the pathogenic microbiota
of the digestive system, may consist in stimulating
low—energy states of water associates, short—chain neu-
ral connections, and suppressing the activity of ex-
tended intercenter connections.

In this regard, the aim of the study is to evaluate
the effect of electronic activation of body water on in-
tercentral connections of the brain and the therapeutic
effect on autism spectrum syndrome in children.

Equipment and research methods

The method of wave therapy [17,18] was used,
which allows for a corrective effect on the functioning
of the nervous and immune systems as a key primary
link in the wave regulatory mechanisms in the body,
based on the restoration of the charge (electron) state of
oxygen carriers in the blood — membranes of erythro-
cytes and other cells, leading to the restart of cellular
regulatory mechanisms and the restoration of the en-
ergy function of mitochondria. Under the influence of
extracellular and intracellular electron donors, the
adaptive homeostasis of the body is activated, the nor-
mal functioning of the central nervous system is re-
stored, supporting metabolism and restoring the activ-
ity of dependent organs and systems of the body. The
effectiveness of corrective measures using the wave

therapy method with the use of the MIRA AquaSystem
generator equipment (certificate of registration of intel-
lectual property No. 24-1318 dated 12/25/2024 "De-
vice for restoring the electromagnetic field" of the State
Standard of Russia; certificate of conformity with reg-
ulatory documents ROSS Ru. 32623.0C11 dated
01/13/2025) is confirmed by therapeutic practice and
many years of research. The effectiveness of biocorrec-
tion, achieved without the use of pharmacological
drugs, is at least 85%. The method and methodology of
wave therapy using the generator equipment "Ag-
uaSystem MIRA" (Certificate of registration of intel-
lectual property No. 24-1319 dated 12/25/2024
"Method of wave therapy ..." of the State Standard of
Russia) were created by a team of authors as part of the
MPO " MIRAZDRAV" in collaboration with special-
ists from organizations of the Ministry of Health and
the Russian Academy of Sciences. The method imple-
ments the latest achievements of world science in the
field of water biophysics [13] and quantum technolo-
gies in biology and medicine (including the works of
Italian experts in the field of quantum electrodynamics
Giuliano Preparata and Emilio Del Giudice (until
2014), American cell physiologist and biochemist Gil-
bert Ling (until 2019).

Mechanism of action underlying the method

The therapeutic effect, achieved through wave
(tunnel) transfer of electrons into the body to oxygen
coupling centers in the body's water component (extra-
cellular matrix), is accompanied by an increase in the
negative charge of cell membranes and vascular walls,
which protects them from the influence of pathogens,
changes in metabolic pathways and activation of intra-
cellular biochemical processes. The method ensures ac-
tivation of systemic and adaptive homeostasis and for
this reason is indicated for use in the presence of dis-
eases of metabolic etiology and especially the central
nervous and immune systems. The method allows for
the effective treatment of somatic, neurological and
mental pathologies, and is indicated for post—surgical
and chemotherapeutic recovery, intoxications and le-
sions caused by pathogenic bioagents and other pathol-
ogies.

The therapeutic effect of the wave therapy method
is based on quantum technologies for the transfer of
electrons to the body's water structures, the conversion
of electrons into peroxide anion—radicals in the compo-
sition of water associates, which have a field (through
local electric and magnetic fields) effect on biochemi-
cal processes and the excitation of neurons, the initia-
tion of which is associated with the control of keto—enol
tautomerism of proteins and conformational transitions
of enzyme complexes (works by Gilbert Ling).

Under the influence of field structures generated
by peroxide associates, DNA transcription processes
are initiated, the ratio of hormonal bioregulators
changes, mitotic activity is enhanced, proliferation and
differentiation of cells occurs, ensuring the develop-
ment of normal cells, regeneration and restoration of
damaged cells and tissues [19,20], restoration of inter-
center connections of the brain and exchange electronic
interactions with the environment [13]. Dynamic
changes in the state of the body systems of patients (15
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people of both sexes with a diagnosis of ASD) were de-
termined by changes in their activity readings after
wave correction procedures. The computer program for
assessing the level of health "Rhythm-Express" was
used based on the analysis of heart rate variability and
a mathematical model of the body's development pro-
cesses. Results of the study

The reaction of the body of children with autism
spectrum disorders to electronic activation is accompa-
nied by a systemic effect on organs and systems

(table):

— activation of metabolic processes and extra—
substrate synthesis of ATP by enzyme complexes of
mitochondria of cells, accompanied by bringing the in-
dex of tension of regulatory systems of the body to nor-
mal values;

— restoration of the electronic state of the central
nervous and immune systems, recorded by an increase
in the values of their activity;

— greater balance and growth of adaptation re-
serves of CNS—dependent systems associated with the
field control of hormonal regulation.

Dynamic observations of the wave activity of the
CNS and ENS (digestive system; stomach) of the body
in about 90% of children with ASD, recorded using the
Ritm—Express equipment over several correction cy-
cles, indicate negative values of the correlation coef-
ficient (Kcorr.) of their activity. This allows us to state
that these systems in children with autism are in a met-
abolic dependence on each other, which is antagonistic
in nature (in the table, these values are highlighted in
the background).

Table. Correlation of activity (according to the indications of "Rhythm Express") of body systems in children with
a diagnosis of ASD in a series of wave correction procedures (from 1 to 5) using the generator equipment "Ag-

uaSystem MIRA"

Activity (12% is normal), %

Systems 90% of patients 10% of patients | Isolated cases

to after to after to after
1 Central nervous 75| 12,3 7,7 10,8 |10,2 |95
2 Endocrine 7,71 10,9 8,3 10,2 52 |97
3 Respiratory. Autonomic nervous 10,7 6,5 12 1 8,9 91 |97
4 Digestive. Stomach 10,7 8,6 11,7 10,3 [ 106 |95
5 Cardiovascular 75178 5,2 7,2 74 |69
6 Digestive. Intestines 6,5| 7,7 5,9 5,2 73 |67
7 Excretory. Kidneys 11,6 8,4 12 91105 |93
8 Reproductive 12,2 8,6 11,4 9,5 105 |96
9 Acrterial. Liver 75179 4,5 6| 73 |67
10 | Musculoskeletal. Gallbladder 78178 5,9 7,2 7,3 |65
11 | Venous 81|86 9,7 10,4 74 |96
12 | Immune. Lymphatic. 7586 9,2 9,8 10,2 | 9,7
Stress index (50...200), un. 393 97 123 111 799 99

Correlation of system activity in dynamic obser- 5‘;6‘4_70’42"' - | Rx1-4=0,99 Kil—2=0,43

vations Kx1—2=0,89 Kxl6=046 | Kxl—4=0,99

An increase in CNS activity after procedures for
electronic activation of the body is accompanied by a
decrease in the activity of both the digestive system and
the lymphatic system associated with it — the liver. Ob-
viously, as a result of such interaction of systems,
mechanisms for suppressing the viability of pathogenic
microbiota of the gastrointestinal tract are initiated,
which leads to some stress in the liver.

10% of patients with ASD have disorders of the
intestinal neurochumoral system. They are not included
in the category of ASD disorders and require additional
studies to establish an accurate diagnosis. However, the
pathogenic microbiome of the gastrointestinal tract is
chronic and requires not only electronic activation of
the CNS for its neutralization, but also measures to cre-
ate a symbiotic microbiota. For this purpose, patients
were prescribed biologically active drinking water [21]
and symbiotics. In one case, in addition to the diagnosis
of ASD, a pathological formation (pineal gland cyst)
was noted. To eliminate it, the Karasev applicator was
used [22], which has proven itself as an effective means
of neutralizing benign organ formations.

In some cases, synchronous changes in the wave
activity of the CNS and gastrointestinal tract were rec-
orded, characterized by positive values  of the corre-
lation coefficient. However, at the same time, there
were disorders of the endocrine system, accompanied
by extremely high values of the stress index of regu-
latory systems, increased heart rate and the presence of
extrasystoles, which indicates a pathology in this sys-
tem. Changes in the emotional state observed in this pa-
thology, characterized by sharp mood swings, tearful-
ness, irritability and other anomalies, can be masked as
manifestations of ASD.

According to the results of dynamic observation
by the attending physicians, sick children after a series
of wave correction and compliance with recommenda-
tions became calmer and more emotional, react to oth-
ers without aggression, show interest in games, and be-
came more sensitive to tactile and vocal stimuli.

Electronic activation of human body systems ac-
cording to the results of an electroencephalographic
study affects the intercenter coordination of neural ac-
tivity of the brain (Figure).
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The initial state of neural connections in a patient
with brain pathology (figure on the left) is characterized
by a decrease in neural activity in the cerebellum,
which plays an important role in the control of move-
ments and in cognitive functions such as attention and
language, as well as in the manifestation of fear and

Initial state

pleasure reactions. There is also a decrease in the activ-
ity of neurons in the lateral parietal cortex and the pos-
terior cingulate cortex, which are an important part of
the limbic system responsible for the formation and
processing of emotions, learning and memory.

After the wave correction course

Figure. Evaluation of changes in intercenter connections by the electroencephalography (EEG) method using
the criterion of cross—pair correlations of signals in the frequency range of 8-13 Hz (alpha rhythm) during wave
therapy

After a full course of wave correction (using the
"MIRA AguaSystem" and the recommendations for re-
storing the gastrointestinal microbiota given above),
the intercenter connections were saturated with interhe-
mispheric interactions, indicating the restoration of the
interhemispheric symmetry of neural excitations re-
sponsible for cognitive functions. Obviously, changes
in both the reactions of the interacting systems of the
body (CNS and digestive system) and the intercenter
connections of neurons in the brain to electronic activa-
tion of the body indicate the metabolic nature of the
causes of autism in children, which predetermines the
need to rethink the strategy for treating this type of dis-
ease, aimed at eliminating the external causes of their
occurrence and development.

Considering the relationship between the gastroin-
testinal microbiota and the brain, carried out through
the channels of wave coupling of the structures of the
phase of associated water of the body, autism spectrum
disorders in children are associated with the suppres-
sion of CNS activity by the ENS.

The therapeutic effect of electronic activation of
the body of children with autism, carried out by the gen-
erator equipment "AguaSystem MIRA", occurs
through the restoration of disrupted neural interactions
during the restructuring of the structural organization of
the phase of associated water of the body.

Conclusions

1 Autism spectrum disorders in children are as-
sociated with changes in metabolism in the gastrointes-
tinal tract, as a result of which the enteric nervous sys-
tem (microbiome) acquires competitive properties in
relation to the weakened CNS.

2 Wave therapy using electronic activation of
the body of children with autism, together with
measures to create symbiotic microbiota in the gastro-
intestinal tract, provides effective restoration of inter-
domain activity of neural networks observed in autism
spectrum disorders.

3 Dynamic observations of the CNS and diges-
tive system activity using the Rhythm—Express equip-
ment allow, based on negative values of the correlation
coefficients, to diagnose ASD and effectively monitor
the course of the disease during wave therapy.

Discussion

The study emphasized the role of body water in
establishing spatio—temporal correlations of excitation
of the neural network of the brain associated with the
structural organization of its associated phase. Unfortu-
nately, the current state of the instrumental base for pa-
rameterizing the structural organization of the phase of
associated water in the body does not allow its dynamic
observations directly in the body. At the same time, the
properties of self-similarity and non-locality of the
structural organization of the phase [13, 14] identified
in previous studies make it possible to project the vol-
umetric properties of water in quantum-conjugate ob-
jects.

It is obvious that the body's systems have such
communication properties, realized due to the quantum
self-similarity of associates in non—local interaction
with each other [17-19]. Which is clearly recorded in
the present study using the example of the interaction
of the CNS and ENS. However, in patients with autism,
the interaction of the systems under consideration is not
aimed at maintaining each other's activity, but acts in
the opposite direction — to suppress activity, which is
obviously associated with pathological changes in the
phase of associated water in the gastrointestinal tract.
Here, for the first time, we emphasize a different under-
standing of pathology in the system, associated not with
biochemical, but with the wave processes occurring in
it. It follows from this that the system (in our case, this
is the ENS) can function normally in a biochemical
sense, but at the same time be in an antagonistic state
with the interacting system (CNS) through a shift in the
frequency characteristics of wave generation. With re-
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gard to autism spectrum disorders, the pathological ef-
fect of ENS on interdomain connections in the brain is
associated with the induction of altered states of the
structural organization of associates in the associated
water phase towards their generation of radiation fre-
quencies of other ranges compared to the alpha rhythm
(8-13 Hz), which is manifested in EEG studies by a de-
crease in the intensity of alpha rhythms and sporadic
generations of radiation by superconducting structures
of the associated water phase at higher frequencies.
Under these conditions, the electronic activation
of the body, as a result of which, first of all, the struc-
tural organization of the associated water phase is re-
built with the appearance of high—energy states in it,
there is a shift in the generation frequencies of brain
structures to the region of lower frequencies and an in-
crease in their intensity. The restoration of intercenter
connections, especially interhemispheric electronic in-
teractions, observed in the present study, testify in favor
of the above—proposed mechanism of structural reor-
ganization of the associated water phase of the brain,
which has the properties of temporary coherence.
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Abstract

The self-adjustment of human physiology to current external and internal physiochemical conditions is a well-
known phenomenon. However, the observational data cover mainly surface manifestations while deep mechanisms
are still unclear. In medicine, this knowledge gap often originates incorrect diagnoses and cure tactics. To fill this
knowledge gap, it is necessary to form a concept capable of explaining the complex mechanism causally connect-
ing environmental shifts with ultra-structural transformations at scales of cells and organs. The needed concept is
based on five key theses: 1) every specialized cell has a basic program realizing the cell cycle; 2) its phases depend
on cytoplasm's physiochemical parameters that are under external influences including those generated by other
types of cells and induced an imbalance between rates of biosynthesis and molecular destructions; 3) the induced
imbalance (I1) impairs the normal metabolism accumulating in the cytoplasm interim products of two types (IP1s,
and IP2s). IP1s penetrate the nucleus while 1P2s go beyond impaired cells and circulate with body fluids; 4) IP1s,
through modulating genes' expression, activate intracellular negative feedback mechanisms (INFMs); 5) under up
to moderate 11, INFMs minimize 1l while extreme chronic Il can be minimized due to involvement of multicellular
enhancers (MEs). They include both organs supplying impaired cells with materials and organs removing meta-
bolic wastes. Activators of MEs are IP2s. The concept explains the principles of INFMs-MEs interaction and sheds
new light on mechanisms bridging local intracellular adaptive rebuilding with known structural transformations at
the scale of organs. Material flow alteration is necessary for the appearance and disappearance of organism scale
internal driving forces of adaptive re-building. This concept is a basis for creating models that simulate important
aspects of human integrative physiology.
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e Cell is the lonely structural-functional unit
providing reactive physiological adaptation (RFA)

e RFA starts when outer/inner factors impair
metabolism accumulating adaptation factors (AFs)

e AFs control both genes expression in stag-
nated cells and state of organs that provide cell life

e RFA is a multiscale transitory processes
providing synthesis on imposed rate of destructions

e Organs-scale adaptive alterations are conse-
quences of stagnated cells’ RFA and proliferation

1. Introduction
Humans and animals adapt to environmental
changes using behavioral and physiological mecha-

known phenomenon. However, due to the complexity
of the organism and methodological limitations, obser-
vational data mainly represent superficial manifesta-
tions, while the underlying mechanisms are still un-
clear. Moreover, traditional (standard) empirical stud-
ies of human adaptation to changed environmental
factors are conducted within the framework of algo-
rithms aimed at identifying and describing temporary
changes in selected partial and very limited biometric
indicators in response to the “immersion” of the organ-
ism in an environment with one (two, three) changed
physicochemical factors. Figure 1 schematically pre-
sents typical empirical studies of the organism’s adap-
tation to environmental changes and their main short-
comings.
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Figure 1 A diagram illustrating standard empirical studies of human organism adaptation to environmental
changes and its main shortcomings.

The researcher, carefully recording subsequent
changes in the parameters of vital activity, publishes
the materials as the final scientific result of the study.
The maximum that is envisaged in such a study is a
comparison of new data with data published by other
researchers with similar observations, and a discussion
of possible discrepancies, if any. In this way, the cur-
rent database has accumulated and continues to expand.
The approach has trained highly qualified specialists,
but in narrow areas of adaptation biology (for example,
on the problems of human adaptation to high [1] or low
[2] temperatures, to high altitudes [3-7], to underwater
depths [8], to high humidity [9] or dry air [10,11], to
microgravity [12-14] to physical exertion [15], to psy-
cho-emotional stress [16], etc.). The fundamental draw-
back of such approaches is that researchers operate with
significantly limited biological entities, and many
mechanisms and parameters involved in the actual pro-
vision of adaptive events are still unknown. At present,
it is impossible to predict the trajectory of adaptation:
too many random factors not taken into account in em-
pirical research can cause almost kaleidoscopic
changes in the picture of adaptation. Therefore, the ex-
isting database is insufficient to solve current problems
of applied physiology and medicine. Specialists in
these fields need a theory that can both explain patterns
and trends and use it to build scenarios for managing
adaptation trajectories.

One of the most fundamental questions here is
how an urgent reaction to a change in environmental
parameters differs from adaptation to new conditions.
So far, the answers to this question concern mainly the
temporary aspect of transient processes and do not re-
veal the deep essence of adaptation. Everything indi-
cates that the basis of the relationship between the or-
ganism and the environment are mechanisms that pre-
vent unacceptable, incompatible with life functional
disorders. There are also hints that the deep cause of

such disorders is molecular destruction. But destruction
is an integral part of life and accompanies it. A long-
term balance between anabolism and catabolism is the
key to stable life. In different phases of life, all three
variants of inequality between these two phenomena
can exist. This statement is true at all levels of organi-
zation — from cellular organelles, in cells, their colonies
and organs, anatomical and functional systems and the
organism as a whole. Therefore, it is important to un-
derstand the fundamental differences between the pri-
mary reaction of the organism to a change in the envi-
ronment and the changes that gradually occur in the or-
ganism during long-term shifts in the environment.

Specialized receptors that react to specific physi-
cal and chemical changes in the external or internal en-
vironment are directly or indirectly connected with spe-
cialized neural structures that adaptively optimize the
activity of certain physiological mechanisms of life
support by changing the activity of specialized effec-
tors. Consequently, at the first stage of response, the or-
ganism cannot know how long the new state of the en-
vironment will last. There are sufficient grounds for the
assertion that evolutionarily accumulated mechanisms
are sufficiently effective only for eliminating the con-
sequences of short-term disturbances without structural
reorganizations. As the duration of disturbance in-
creases, certain unfavorable events must occur that
worsen the quality of cell metabolism and life. It is pre-
cisely the nature of these events that empirical physiol-
ogy has not yet revealed.

Over the last twenty years, the author's interests
have focused on a different approach to this problem,
as well as to the general problem of age-related deteri-
oration of health due to a decrease in the effectiveness
of self-regulation mechanisms. This approach was
based on a rethinking of the emergence and evolution
of two fundamental properties — homeostasis and adap-
tation [17].
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An analysis of literature prompted us to see that
early forms of these properties were emerged already in
archaic unicellular ancestor organisms (UAO) that gave
rise to multicellular organisms (MQO). Mechanisms re-
vealed as providers of MO’s survival in unstable envi-
ronmental conditions, already in UAQOs include two
sub-mechanisms: one provides cell energy balance, an-
other — optimizes physiochemical parameters of the cy-
toplasm. Both mechanisms emerged as fighters with
consequences of practically inevitable molecular de-
structions [18,19]. Human specialized cells continue to
have those mechanisms appeared in ancestor UAOs but
it is necessary to stress that in MO, the instability of
local cellular environment is much more unpredictable.
The single way the cell to be alive and well for a long
time is to exclude chronic prevalence of the rate of mac-
romolecules’ decay over the rate of their synthesis.

Perhaps, the mitosis provided almost during the
entire life span is one of the most often happening
events altering the intracellular environment. The cell
cycle is a complex event thoroughly organized by ge-
netic mechanisms and depending on many factors [20-
22]. Genetic mechanisms control both molecular syn-
thesis and decay. On this background, a lot of factors,
including those associated with the integrative physiol-
ogy, can induce additional molecular destructions.
Even under rest conditions, mechanisms providing
functional integration of specialized cells indirectly
cause molecular destructions. So, multicellularity exac-
erbated the need for compensatory synthesis of disinte-
grated molecules and increased the requirements for
material and energy support of the biosynthesis [17].

The most particular homeostatic mechanisms that
provide our relative independence from fluctuations in
the living environment are also based on intracellular
mechanisms accumulating ATP. Already understand-
ing these fundamentals allowed us to look at individual
adaptation as a specific kind of movement in a biologi-
cal multi-parametric space. In this space, may be areas
providing optimal-like physiology, and areas where in-
tracellular destructions are critical for cells life. If so,
the adaptation to the altered environment is a way to
minimize these destructions. The adaptive movement
must have at least one external initiator, one internal
target-cell, and interim organs creating internal driving
forces (IDFs) that transfer the local problem, born in the
target-cell, to other cells of organism.

Adaptation is always structural even when adap-
tive re-structuring occurs in microscopic structures.
Adaptation may either enlarge or decrease the biologi-
cal structures. The speed of enlargement depends upon
capability of cells to assimilate substrates. In case the
summary needs in substrates exceed their current con-
centrations, special mechanisms must provide addi-
tional incomes of resources toward impaired cells. The
speed of structural reductions mainly is determined by
concentration gradients providing removal of excess
molecules. So, at the organism scale, the re-configuring
of material flows shapes the trajectory of adaptation in
the parametric space. IDFs must be zero at the initial
and final points.

In my opinion, this cardinally new view on adap-
tive re-arrangements deserves to be a subject for a
proper scientific discussion.

The article, summarizing the author's ideas in this
area, argues the general concept of organism’s adapta-
tion to altered physiochemical conditions of external
and internal environments.

2. Conceptual notations

The needed concept cannot be based exclusively
on empirics but requires alternative approaches capable
to answer at least to following fundamental questions:

1. How many forms of adaptation exist?

2. Why the adaptation is necessary?

3. What will happen if the organism has no
mechanisms for adapting its biochemistry and physiol-
ogy to altered environment?

4. How the adaptation starts and when is com-
plete?

Empiric research convincingly demonstrates that
in the process of individual adaptation of the organism
to changes in environmental conditions occurs in such
macroscopic structures like organs and their anatomi-
cal-functional systems. Does it follow from these ob-
servations that each organ has special mechanisms that
sense the need for adaptation and purposefully imple-
ment it? Although empiricists do not have any defi-
nitely answer to this non-trivial question they do not
exclude such a possibility. What mechanisms coordi-
nate adaptive changes in different organs? This is an-
other fundamental question still without answer.

To answer these questions, it is necessary to first
clearly establish the basic link in which the adaptation
occurs. Our previous studies have shown that this link
is a single cell (Grygoryan, 2004, 2024). The mecha-
nism of spreading a local process on a larger scale is
enigmatic.

Evolution has accumulated multiple mechanisms
of cell adaptation to changes in the environment. Some
of these mechanisms are passive, i.e. based on the ini-
tial redundancy of ways to provide a useful final effect.
A good example is the adaptation of an aerobic cell to
a lack of energy. There are anaerobic and aerobic path-
ways for the synthesis of ATP molecules. In addition,
various carbohydrates, fatty acids, fats, and proteins are
suitable as a substrate. Although the efficiency of ATP
synthesis is not the same, the mechanisms function in
parallel and the problem of cell survival is often solved
automatically (without energy expenditure, by passive
work of the chemical transformation chain). Against
the background of passive adaptation, an aerobic cell
has active mechanisms of adaptation to a continuing
lack of energy by increasing the total surface area of
the internal mitochondrial membranes. Adaptation is
achieved both in a relatively fast way (by fusing indi-
vidual, already existing mitochondria) and by their
gradual proliferation. Another mechanism for increas-
ing the rate of ATP synthesis is based on the non-uni-
form concentration of oxygen in the cytoplasm: mito-
chondria are sensitive to oxygen concentration gradi-
ents and move toward areas where this concentration is
higher.
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How to create an approach that can be both simple
and productive enough for answering the upper formu-
lated questions?

The approach we are searching for can be based
on the fact that all our cells provide the basic functions
already provided by UAOs. This means that despite
specialization and specific functions at organs scales,
our cells form a horizontal net in the frame of which

Cells with comfort

metabolism

they are competing for common resources. The assimi-
lation rate is uncial for every cell. So, those cells cur-
rently having greater assimilation rate have more
chances to provide normal metabolism than the cells
possessing lower assimilation rate. Ignoring the quanti-
tative aspect of this diversity, we can qualitatively di-
vide all cells to two virtual cells — VC1, and VC2 (see
Fig.2).

Cells with impaired
metabolism

Levels of organism’s physiological activity

Minimal (Basal)

Moderate

Figure 2 An original approach to study the organismic echo of cellular problems by means of a binary model
(BM).

In BM, all cells of the organism are divided into
two virtual cells: VC1 and VC2. VCL1 represents a part
of cells providing comfort metabolism. VC2 represents
remained cells having impaired metabolism. Relative
increase of active chemicals produced by VC2 elevates
the level of organism’s physiological activity (it can be
measured using different variables).

VCL1 represents the cells having normal (comfort,
balanced) metabolism while VC2 represents the cells
having metabolic problems appeared because of energy
or material imbalances. VC2 cannot exist for a long
time, so it seems reasonable to assume that there will
be mechanisms minimizing the risk to be dead. As far
as human cells cannot be in spore state, the single rea-
sonable alternative one can imagine is to have special
mechanisms coping with this dangerous state. Earlier it
was hypothesized that VC2 are initiators of efforts
aimed to elevate material inflows to enhance intracel-
lular mechanisms providing biosynthetic transfor-
mations [23]. This hypothesis suggests that levels of or-
ganism’s physiological activity (Basal, Moderate, or
Extreme) indicate the number of problematic cells.

This approach opens novel opportunities to theo-
retically define the individual norm or assess the human
physical health (HPH).

3. Information from cell physiology

Adult human organism consists of about 220 types
of cells while the number of its cells is estimated ap-
proximately 40-60 of trillions. Dividing the last digit on
the number of cell types shows that each cell type is
represented in the body as a colony containing from
several millions to billions of cells. Each colony is
formed by mitosis, but the cells are not immortal, so the
number of cells in any colony is dynamic. In addition,
the cells of the same colony are not absolutely identical.
The physicochemical characteristics of the environ-
ment where the cell is spatially localized undergo ran-
dom or regular changes. This leads to the fact that new
cells that appear at different times will have slight dif-
ferences from other cells. Such differences lead to the
fact that even with simultaneous stimulation of all the

cells of the colony, their reaction can have asynchrony.
In fact, such asynchrony determines the nonlinear in-
put-output relations of the entire colony. Considering
that each organ contains several colonies of different
specializations, the reason for the nonlinear input-out-
put relations of the entire organ becomes clear. The
mentioned features of colony dynamics already prede-
termine the non-stationarity of the function of every or-
gan. Ignorance or failure to consider this circumstance
will give rise to incorrect conclusions regarding the
causes of functional shifts in the body.

Mitosis is one of basic events manifold provided
by the most of specialized cells. The quality of mitosis
is crucial therefore multiple evolutionarily chosen
check-point mechanisms exclude wrong interim trans-
formations happening with casual intensity [20-22].
The high sensitivity of tertiary and quaternary struc-
tures of biological macromolecules to the physiochem-
ical alterations in cytoplasm forces the cell to repeat-
edly re-synthesize structural components needed to cre-
ate a daughter cell. This randomly increases
expenditures of ATP molecules and lengthens the du-
ration of different phases of the cell cycle. Both events
affect the cell physiology and, depending on number of
affected cell may modify organs’ and integrative phys-
iology.

Taking into account nuances mentioned above
let’s analyze differences of adaptation to increased or
decreased molecular destructions.

4. Adaptation to increased destructions

Scenarios of adaptation to increased molecular de-
struction may differ depending on their dynamics and
scales. Before considering typical adaptation scenarios
for local, regional, and global (organism-scale) in-
creased molecular destructions, it is useful to consider
some specific aspects of nuclear control of metabolism.

The nuclear control of cell life is indisputable.
Many exact mechanisms of this control are still very
approximately. However, general control of interac-
tions between specialized sites of DNA and transfor-
mations in cytoplasm are almost clear. Expression of
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certain genes determines the current due rate of biosyn-
thesis. In case this event goes wrong, the transformation

Regulator of
transformation1

Regulator of
A transformation2

v
DNA site3

i ;
. fPla IP1b
I

/

v _
Inhibitor v

Regulators of organs removing wastes

origins interim products of two types — IP1s and IP2s
(see Figure 3).

N

Targetcelll |
Target cell3 = {

‘\
Regulators of organs providing the

impaired cell with nutrients and
oxygen

Figure 3 A picture schematically illustrating interactions between the cell nucleus and cytoplasm.

Special sites of DNA through the expression of
genes set the required metabolic rate. If any biochemi-
cal transformation is interrupted at intermediate stages,
chemical substances that act as agents of a problem
begin to accumulate. Some of these agents (IP1s), pen-
etrating the cell nucleus, increase the expression of
those genes that activate the synthesis of substances,
the deficiency of which interrupts this metabolic chain.
The appropriate regulator (intracellular negative feed-
back mechanism) aims to eliminate metabolic problems
and restore the balance between the rates of synthesis
and decay of cellular structures or consumables (for ex-
ample, ATP). Another group of intermediate agents
(IP2s) enters the intercellular space. Some of these
agents influence local target cells, and others, circulat-
ing with lymph and blood, can reach remote target cells
associated with life-support organs. Thus, in multiple
ways (local vasodilation, increasing the function of the
cardiac pump, external respiration, the erythropoiesis
system), a reliable compensation for metabolic imbal-
ance is achieved precisely in those cells where it arose.

According to Fig.3, every cell possesses multiple
opportunities for reliable compensation for the meta-
bolic imbalance that appeared because cytoplasmic fac-
tors increased the rate of molecular destruction. De-
pending on cell type and phases of the cell cycle, DNA
sets the due metabolism rate. Ideally, the cell being in
the GO-G1 phase does provide a balance between bio-
synthesis and destructions while in phases of S, G2, or
M, the rate of biosynthesis exceeds the destructions’
rate. However, different invasions can increase the rate
of destruction causing imbalances. In such scenarios,
some metabolic chains cannot be completely provided.
So, every disrupted metabolic transformation leads to
the accumulation in the cytoplasm of certain interim
products. Among them, two groups — IP1s, and IP2s,
are principal for understanding how cells fight meta-
bolic imbalances.

Representatives of IP1s, penetrating the cell nu-
cleus, increase the expression of those genes that acti-
vate the synthesis of substances, the deficiency of
which interrupts this metabolic chain. The appropriate
regulator (based on intracellular negative feedback
mechanisms — INFMs) aims to eliminate metabolic
problems and restore the balance between the rates of
synthesis and decay of cellular structures or consuma-
bles (for example, ATP). However, the compensatory
power of INFMs is limited by current cytoplasm con-
centrations of scours building materials and ATP.
Therefore, extreme imbalances require additional
mechanisms to provide adequate intracellular physio-
chemical conditions. This function is associated with
IP2s that enter the intercellular space. Some of these
agents influence local target cells, and others, circulat-
ing with lymph and blood, can reach remote target cells
associated with life-support organs. Thus, in multiple
ways (local vasodilation, increasing the function of the
cardiac pump, external respiration, the erythropoiesis
system, as well as activating organs removing meta-
bolic wastes), A reliable compensation for metabolic
imbalance can be achieved precisely in those cells
where it arose when a functional super-system (FS),
providing cells’ life is properly tuned. FS functionally
integrates INFMs with multicellular mechanisms gen-
erally enhancing INFMs. The multicellular mecha-
nisms of FS include both local mechanisms (vasodila-
tion and angiogenesis) and organism-scale mechanisms
[23-26]. The latter includes the cardiopulmonary sys-
tem, the system of erythropoiesis, the system of ther-
moregulation, the system of water-electrolytic balance
(kidneys, skin, and lungs), and the digestive system
with their neural-hormonal controllers.

Adaptation to the increased destructions in cells of
a local area rarely needs multi-scale activities. Evolu-
tion saved local mechanisms capable increase inflows
of materials (nutrients, water, oxygen) necessary for
additional biosynthesis in relatively localized body ar-
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eas without cardinal changes in the physiology of mul-
ticellular FS. Indeed, the local concentration of several
representatives of IP2 lowering the tonus of arterioles
causes vasodilatation and increases the blood flow to
impaired cells. If the arterial blood contains the re-
quired concentrations of materials, it will provide addi-
tional synthesis of ATP using the existing mitochon-
dria. In the scenario of short-term impairment, this re-
sponse is enough to eliminate the problem. Under
chronic local impairment, insertional mechanisms like
mitochondrial movements toward cytoplasm sectors
with higher oxygen concentration will be activated. If
the impairment is not eliminated, mitochondrial prolif-
eration slowly elevates the total mitochondrial surface
until the problem is solved.

Adaptation to the increased destructions in cells of
a regional area will start by analogy with the previous
situation. Under large amounts of impaired cells, the re-
gional vasodilatation can decrease the systemic arterial
pressure. This lowers the flows affecting processes
aimed at powered biosynthesis. Therefore, additional
mechanisms do elevate the heart pump function with

parallel constriction of arterioles. Note, that in the im-
paired regions local vasodilators continue to provide a
due radius of supply vessels.

According to Fig.4, the final result of organism-
scale adaptation to energy shortage is arterial blood
with elevated pressure, flow, and enriched chemistry.
Due to vasodilation in zones of impaired cells, the main
part of cardiac output (CO) is directed to these cells.
The increase in CO is due to the heart rate (HR) and
stroke volume (SV) elevation. However, HR's increase
leads to a shortening of diastole, worsening cardiomy-
ocytes' recovery. If the synthesis of ATP in cardiomy-
ocytes is not properly increased, calcium ions accumu-
lated in sarcoplasmic cisterns lower the contractility of
cardiomyocytes generally decreasing SV and CO.
Thus, the due level of CO required for impaired cells
can be ensured through combining of two inertial
mechanisms of adaptive re-structuring: 1) an enlarge-
ment of mitochondria in cardiomyocytes; 2) prolifera-
tion of cardiomyocytes. Both these re-arrangements ac-
companied by lower HR due to elevated activity of the
parasympathetic nerve are well-known in athletes.

Arterial blood with

enlarged pressure,

oxygen, and nutrients

. 1
| Increasing total

Arterial blood blood volume F——1 Kidneys
pressure L= qunctlon

- | vascular tonus 1
| Increasing heart |

_____ -
| Stimulating the

L I digestive system !

| Increasing lung ‘
1 ventilation

| Enriching blood |
L with hemoglobin ]

Figure 4 Schematic view on adaptive responses provided by different organs and anatomical-functional systems
in case of global lack of energy caused by hypoxia and lowered glucose.

Note that even under such a global problem, some
cells currently not consuming large amounts of ATP
provide normal metabolism and do not produce IP2s.
Producers of IP2s are the impaired cells. Theoretically,
originators of massive impairments may not be exclu-
sively hypoxia and lowered glucose: other environmen-
tal shifts also may have such physiological effects. It is
important to note that 9 independent ways illustrated
here can completely adapt the organism to the altered
environment if only the digestive system provides the
needed resources.

Adaptation to organism-scale worsening of cells
metabolism includes the considered conservative sce-
narios including also additional tactics too. The figure

illustrates how the impaired cells do produce 1P2s gen-
erally creating arterial flow with enriched substrates
and under elevated pressure enough to provide all im-
paired cells with ATP and building materials.

Usually, environmental alterations are dynamic.
To briefly consider the dynamics of cardiomyocytes’
adaptation, instead of an abstract cardiomyocyte it is
necessary to analyze a colony of cardiomyocytes. As
every cell colony normally is built of nhon-homogenous
cells of the same specialization, for every time moment
the colony contains cells of different functional states.
Some cells are well-powered while others are compar-
atively less-powered and need additional ATP and sub-
strates to up-build their organelles. Such heterogeneity
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suggests that under increasing environmental loads the
less-powered cells are more vulnerable and represent
the colony’s weak chains that first will impair their me-
tabolism. So, namely, these cells are the early produc-
ers of adaptation factors IP1s and IP2s. In case the en-
vironmental dangerous factors continue to rise, new
cells having moderate power do feel metabolic prob-
lems. Under up-to-extreme enlargement of environ-
mental negative factors, this scenario can cover the en-
tire colony. There are reasons to call such adaptation an
expanding adaptation. As every organ normally is built
of several cell colonies (CCs), analogical dynamics
may appear in other CCs too. Certainly, every CC can
have specific dynamics thus the organ-scale dynamics
hardly will be of simple shape. This conclusion applies
to the adaptation trajectories appearing at the organism
scale too.

The pattern of adaptation of the myocardial cell
colony is applicable to all cell colonies, including re-
ceptor cells. Additionally, this aspect is considered in
the discussion section.

5. Adaptation to decreased destructions

It is well-known that heart hypertrophy and vascu-
lar wall thickening are indicators of an organism’s ad-
aptation to physical exercise. This process is reversible
— the adaptation to less physical activity gradually re-
stores these cardiovascular parameters. Analogical re-
versibility is observed in other types of specific adapta-
tion-dis-adaptation events too. As the proposed adapta-
tion theory explains such structural alterations through
intracellular re-arrangements, let’s analyze the possible
mechanisms of the organism’s adaptation to the low-
ered rates of molecular destruction.

First, it is necessary to stress that the decreased
molecular destructions are not dangerous and regularly
take place. Certainly, the DNA, which is both the acti-
vator of biosynthesis and its suppressor, manifold com-
bines these opportunities to regulate the cell cycle. In
particular cases, often DNA inhibits certain chains of
biosynthesis for returning the cell from the G: phase to
the Go phase.

In the course of the article, the most interesting
question is how the organism, already structurally
adapted its certain organs to higher levels of biosynthe-
sis, can feel the restored environmental conditions and
start to destroy organs until recovering their initial
sizes. In my opinion, the answer to this question hides
in total competition between cells for common re-
sources. Indeed, under conditions when the current
concentration of resources is insufficient to meet the

needs of all pretends, only the cells with higher assimi-
lation capacity can completely satisfy the “appetite”.
As already mentioned above, every colony contains
some amount of cells that have different parameters in-
cluding those determining the “appetite”. Even the cell
colony adapted to a higher destruction rate can include
both mighty and weak cells. So, under lowering of de-
structions, the mighty cells lower their biosynthesis
thus some amount of nutrients, water, and oxygen be-
comes accessible for relatively weak cells. The colony
and the organ built of such colonies do produce their
output function through activating of other combina-
tions of cells. But this explanation cannot fully cover
the mechanism of dis-adaptation. The matter is that
during adaptation to elevated destructions, cells use two
ways. One of them based on doing the cell more pow-
ered through up-building of its organelles was already
considered. The second way is the proliferation of cells.
Several agents from the IPs for example, the so-called
hypoxia-inducible factors — HIFs) are activators of both
erythropoiesis and proliferation of cells involved in
chains of organs responsible for oxygen capture and
transporting to consumers [27, 28]. Namely, organs’
compensatory (adaptive) hypertrophy is mainly pro-
vided by cell proliferation.

6. Modeling Perspectives

To model the mechanisms of adaptation to envi-
ronmental shifts, it was necessary to first create a basic
complex model of the FS under physiological norm
conditions. However, such models have not been pro-
posed so far. The most complex model, proposed by
Arthur Guyton and co-authors, described only the gen-
eral regulation of blood circulation [29]. The need for
complex models describing vital phenomena in the cell,
organs, subsystems, up to integrative physiology, was
recognized back in the late twentieth century and for-
malized as the concept of  "Physiome"
(http://www.iups.org/physiome-project/;  http://phys-
iomeproject.org/about/molecules-to-humankind;
https://www.auckland.ac.nz/en/abi/our-research/re-
search-groups-themes/physiome-project.html).

Despite the significant financial and intellectual
resources involved, the concept of "Physiome” did not
achieve its goals. In my opinion, one of the main rea-
sons was the lack of understanding of the mechanisms
of integration of different-scale biological processes
[30]. The concept of adaptive response to changes in
the external and internal environments proposed in this
article is intended to fill precisely this theoretical gap.
Figure 5 shows the block diagram of the required basic
complex model.
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Figure 5 A scheme of a complex mathematical model describing the interaction of basic mechanisms determin-
ing the dynamics of human body fluids.

The dynamics of four intercommunicating virtual
compartments (cellular, intercellular, cardiovascular,
and lymphatic) can be modulated by neural-hormonal
mechanisms controlling the energy balance, and func-
tions of the lungs, kidneys, thermoregulatory system
and taking into account the food and water intakes.

The complex model functionally combines com-
ponent models [31-37]. Already the simulations illus-
trated in these publications show that the basic complex
model quite satisfactorily imitates the functioning of
both the FS’s components and its holistic response to
test situations. This gives grounds to believe that with
the proper refinement of the models and the inclusion
of mechanisms for adaptive restructuring under limited
resources, the advanced model and simulation technol-
ogy can become an additional research tool. At this mo-
ment, my research team is focused on creating mathe-
matical models and specialized computer simulators
capable of realistically simulating both the function of
organs and systems involved in FS and several aspects
of FS’s adaptive rearrangements under relatively short-
lasting environmental disturbances.

7. Discussion

Peak

+
FS
o

Overshoot

Conventionally, biologists use the term “func-
tional adaptation” to denote adaptive responses, occur-
ring urgently, and the term “structural adaptation” to
denote adaptive effects developing slowly. In my opin-
ion, this separation is not correct. Every so-called func-
tional adaptation is provided by a control mechanism
(CM) based on feedbacks. Such a mechanism usually
includes a sensory link, afferent link, central link, effer-
ent link, and effectors. Each link is a cell colony (CC)
collected of common specialization dynamic cells that
may have slight ultrastructural peculiarities modifying
their functionality. As every specialized CC is also a
dynamic object, the CM usually demonstrates temporal
fluctuations. Perhaps, the energy aspect of such fluctu-
ations needs to be some more thoroughly analyzed than
it was done.

Normally, due to proper inflows, every cell is en-
ergetically well-balanced. However, under intensive
long functioning, the cell meets energy problems that
can be best illustrated using an abstract excitable cell
like a neuron (see Fig.6 illustrating a stylized image of
neuron’s action potential (AP)).
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Figure 6 The stylized image of an action potential (AP).
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Resting potential (RP) at -70 mV is below the
threshold (-55 mV). Local subthreshold stimuli also
cause small local changes in the membrane potential.
These local effects normally are rapidly damped. When
the amplitude of the stepwise stimulus exceeds the
threshold level, a huge number of the membrane ion
channels become almost simultaneously quickly
opened leading to the peak transmembrane potential of
40 mV. Crossing the zero line (overshoot) occurs be-
cause the ion motion is under the control of both elec-
trical and concentration gradients. After trans-mem-
brane potential reaches the peak value, the phase of re-
polarization begins. But this inverse movement also
passes the starting line of RP and eventually approaches
the RP. It is crucial to accent: that the last phase of AP
(see dotted circle) is not a passive process but requires
some amount of ATP. Thus, each single neuron’s AP
diverts a certain part of the energy to recover its excit-
ability.

According to Fig. 6, sub-threshold stimuli do not
cause the breakdown of the membrane. But they open a
few ion channels lowering the RP. In a real cell, such
fluctuations of RP are frequent events. If the cell does
not actively compensate for these effects RP eventually
drops. In the normal neuron, the stability of RP is sup-
ported by the consumption of ATP at a rate proportional
to the intensity of local fluctuations of RP. This is im-
portant for correct analysis of energy aspects of the
long-term functioning of excitable cells. Events occur-
ring during the first phase of the cell response to exter-
nal stimuli are initiated by the energy of an external
stimulus and then supported by transmembrane concen-
tration and voltage gradients. The direction of these
processes coincides with the direction of external driv-
ing force breaking the stable disequilibrium between
the cytoplasm and extracellular fluid. Qualitatively dif-
ferent events underlie AP’s second phase. The initial
value of the transmembrane concentration gradient is
so great that a neuron can consistently generate several
thousands of impulses without a significant decrease in
the initial amplitude of AP. The average duration of the
impulse is about 2ms. Without additional energy, an av-
erage neuron can respond to external stimuli in less than
2-3 seconds. Therefore, for the full recovery of RP, the
neuron is forced to spend a certain amount of ATP after
each single AP. The same conclusion is true for other
types of excitable cells. This is a very important detail
of the excitation-recovery cyclic process which plays a
determinant role in the reversible adaptation.

Certainly, the adaptation to environmental shifts
suggests that the organism has both receptors directly
or indirectly registering the shift and interim structures
transmitting information to target cells located in other
parts of the body. The presence of such mediators is al-
ready the first step in the integration of more than one
group of cells into the adaptation process. The involve-
ment of additional cells localized in different organs in
this process is due to the integrative role of neural-hu-
moral mechanisms of cell life support. I would like to
emphasize that the FS named above arose precisely for
cell life support, while all other effects are indirect
manifestations of the functioning of this FS.

Since traditional animal and human physiologists
continue to study fragments of the organism, integra-
tive physiology is understood very superficially, and
then mainly in terms of mechanisms for providing
movements. In trying to build a theory of the adaptive
response of the organism to exogenous and endogenous
shifts, one is forced to fantasize. Fortunately, my pro-
fessional activity is connected with mathematical mod-
eling and computer simulations of life processes, which
allows me to obtain additional information from the
models.

The role of energy is so important for life that evo-
lution has conserved many mechanisms to minimize
the lack of ATP. Perhaps the fastest is the mechanism
based on the feedback between the concentrations of
AMP, ADP, and ATP, on the one hand, and the rate of
mitochondrial synthesis of ATP molecules, on the other
hand. Much of this rapid regulation is due to AMP-
activated protein kinase [38-41]. Other mechanisms
(movement of mitochondria, their fusion-division, pro-
liferation), only emphasize the importance of energy in
the life of cells. The volume of the article does not al-
low us to dwell on these mechanisms in detail. There is
also no opportunity for a detailed analysis of the spe-
cific mechanisms that adapt cells to very specific con-
ditions of their existence in various organs [42]. Only
some of them will be described below to emphasize a
new vision of their organismic role as mediators of cell
adaptation.

Although the concept of adaptation proposed in
the article as a way to combat the negative conse-
quences of induced molecular destruction is logical, it
is not obvious. This is partly because empirical physio-
logical studies of regulatory mechanisms were limited
to one or another anatomical and physiological system
(cardiovascular, respiratory, water-electric, energy, im-
mune, digestive, etc.). In such studies, the authors tried
to determine the classical regulatory chain, including
links of receptors, afferent, central, and efferent con-
duction pathways, and ending with the effector link. In
cases of humoral regulators, it was often important not
so much to establish the entire regulatory circuit but to
identify the primary chemical agent sensitive to a spe-
cific biological parameter. Such preference had an ap-
plied focus since knowledge of the structure of this
agent potentially opened the way to its artificial synthe-
sis and use in the treatment of certain pathologies. Per-
haps the most striking example of this type of research
is angiotensin. It was originally discovered as an en-
dogenous substance associated with another substance
produced in the kidneys when blood pressure in the re-
nal afferent arteries falls. For this reason, this substance
was named renin. Research has established that renin
molecules undergo successive biochemical changes in
the liver, producing a substance (angiotensin-2) that has
a pronounced vasoconstrictor effect. It is this circum-
stance that served as the basis for its name. A huge
number of studies have been devoted to establishing the
complex effects of angiotensin-2, as well as its versions
known as angiotensinsl-7 [43-45]. In cardiology,
agents that inhibit the activity of angiotensin-convert-
ing enzymes (ACE) are used to combat arterial hyper-
tension (AH). It was later discovered that the kidneys
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are not the only organ where renin is synthesized: under
certain conditions, it is produced by the heart, liver,
skeletal muscles, and also the brain [43,45]. To distin-
guish the effects of angiotensins associated with the
kidneys or other renin producers, it is customary to des-
ignate them by different terms: the central renin-angio-
tensin system (CRAS) and the local renin-angiotensin
system (IRAS) [43]. It would seem that this has clari-
fied everything and that we can continue to establish
the quantitative aspects of the functioning of these two
mechanisms in the norm and the development of hyper-
tension. But, especially taking into account the alterna-
tive pathophysiological mechanisms of hypertension
[42], another aspect of the renin-angiotensin mecha-
nism seems important to me.

Each cell of the body has a certain mechanism to
combat the deterioration of its metabolism. The univer-
sal hypothetical diagram of this mechanism, based on
IP1s and IP2s, was described above. In light of this hy-
pothesis, it is easy to see that renin is one of the IP2s.
Moreover, other known adaptation factors (VEGF,
Hifs, NO, SO2, CO, CO2, etc.) should be attributed to
the IP2s group. There is a possibility that this list will
be expanded over time. | hope that this article will serve
as a trigger signal not only for rethinking the function-
ing of the body as a community of dynamic and adap-
tive cells but will also encourage empirical biologists to
develop experimental methods for searching for spe-
cific factors of adaptation. For my part, | note that this
understanding of the body has already led to a rethink-
ing of not only the level of the so-called normal blood
pressure [32,46] but also the deep mechanisms that
form the individually optimal parametric space of phys-
ical health and its dynamics [47,48].

The above arguments are based not only on the
analysis of observational data from empirical biology
but were also tested by us using mathematical model-
ing. Special models, created to simulate intracellular
mechanisms working against energy shortage, de-
scribed three mitochondrial mechanisms: movement
toward higher cytoplasm oxygen concentration, a fu-
sion of mitochondrion, and increasing the total surface
of the cell’s mitochondria through proliferation [49].
Simulations demonstrated the comparative effects of
these adaptation ways for scenarios suggesting suffi-
cient source materials for providing the needed ultra-
structural up-building. The cell’s model was incorpo-
rated into a model of the abstract cell population. This

research aimed to analyze the main effects, concerning
individual differences of cells in an abstract colony.

Perhaps, one of the main simulation results was
the internal causal connection between statistics of in-
dividual differences, on the one hand, and the shape of
the trajectory presenting temporal dynamics of the col-
ony’s function, on the other hand. It simulated an input
step action for the whole cell colony [32]. The total ef-
fect as a temporal sum of elementary output effects of
cells depends on variations of individual thresholds. It
was found that under a uniform distribution of the num-
ber of cells with given thresholds of response, the total
production of cells increases linearly. With a bell-
shaped symmetric distribution of the specified cellular
heterogeneities of thresholds, the trajectory of the total
production of cells has the form of a symmetric S-
shaped curve. With asymmetric distributions of thresh-
olds, the output curve is also asymmetric. This explains
how biological nonlinearities met in a huge number of
quantitative investigations are formed: their shape is a
consequence of three fundamental features: 1) objects
are built of multiple microscopic components of com-
mon architecture; 2) components may have slight het-
erogeneities modulating their behavior in the same en-
vironmental alteration; and 3) the object’s total func-
tion is a temporal sum of components’ dynamic
responses [50].

Some words about the potential medical use of the
FS—concept considered in the article. FS shapes the
multi-parametric space (MPS) that medics use to eval-
uate and control HPH. However, no technology pro-
vides a correct assessment of HPH. At least three cir-
cumstances don't allow physicians to do this. First, no
concept argues the complete list of parameters shaping
MPS. Second, there is no diagnostic technology for
simultaneously measuring the values of MPS’s compo-
nents at sub-cellular, cellular, colonial, organ, and or-
ganism scales. Third, the MPS always is individual.
This systemic view on HPH suggests that the correct
medical technology for assessing HPH must be based
on deep mechanisms that determine the multiway dy-
namics of MPS fluctuating in shape without any serious
pathology.

8. Conclusion

Graphically, the general theory of reversible adap-
tation is presented in Figure 7.
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Multiscale adaptation of cells physiology to current needs

Genetically given rate of
cell ATP production

Intracellular regulators
of ATP synthesis

2. Mitochondrial moving toward
oxygen higher concentrations

3. Enlargement of total
mitochondrial surface (hypertrophy,
proliferation) -

Trying to balance ATP
consumption

Iintracellular fight with induced
stagnation of metabolism

Figure 7. Graphical presentation of the general theory of reversible adaptation.

The main statements of the theory can be formu-
lated as follows:

1. The reversible physiological adaptation of a
human organism (or other multicellular organism) to
current living conditions is a transitory process (TP) oc-
curring due to passive and reactive mechanisms.

2. The passive adaptation appears because the
cell possesses multiple mechanisms each with specific
efficiency leading to a useful output effect. Each mech-
anism is tuned for concentrations of specific physio-
chemical factors. An appearance or disappearance of
the minimal concentration automatically switches on or
off the mechanism altering the output effect.

3. The reactive adaptation (RA) appears because
of induced changes in cell metabolism. RA can be of
two scenarios: adaptation to elevated or lowered molec-
ular destructions. Both scenarios develop in time last-
ing until the amount of cells with impaired metabolism
is minimized. TP starts in cells where induced molecu-
lar destructions accumulated interim products (IPs) ac-
tivating intracellular and multicellular negative feed-
back mechanisms commonly providing the cell energy
balance.

4. Intracellular genetic mechanisms (IGMs) pro-
vide inverse proportionality between concentrations of
particular IPs and expression of those genes controlling
the total surface of inner membranes of mitochondria.
The ultra-structural up-building in mitochondria is the
main way to maintain the long-term energy balance at
the forced rate of ATP consumption. Under essential
and chronic energy imbalance in a large number of
cells, accumulated special IPs penetrate intercellular
space and activate multicellular mechanisms (MMs)
that enhance the efforts of IGMs.

5. The altered functions of MMs re-configure
blood flows and provide arterial blood with a higher
concentration of materials necessary for intracellular
up-building. Additionally, organs and systems purify-
ing the cytoplasm in impaired cells are also activated

Accumulation of
adaptation jacror;\

Increasers of energy consumption rate

Induced
impairment
of cell metabolism

Organs-providers
of cytoplasm
environment

due to specific IPs. These organism-scale changes cre-
ate the internal driving forces (IDFs) of adaptation.
IDFs determine the adaptation trajectory thus parallel
with the minimization of IPs, IDF also goes down.

6. The theory covers both adaptation to increased
energy consumption and adaptation to external/internal
environmental conditions that lower the energy con-
sumption rate. In the last mode, the adaptation occurs
due to a passive mechanism: the lowered rate of ATP
consumption decreases concentrations of IPs lowering
the activities of both IGM and MM.

7. The phenomenon of organ-scale restructuring
is a passive consequence of specific IPs (Hifs, VEGFs,
others) controlling the mechanisms of cell prolifera-
tion.

8. The proposed concept of an organism’s physio-
logical adaptation to external/internal challenges sheds
new light on the mechanisms of essential arterial hyper-
tension, considering it a way of compensating for the
impairment of cell metabolism.
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Abstract

The relevance of the topic is due to the high incidence of varicose veins of the lower extremities (20% of
people) and the frequent occurrence of varicothrombophlebitis (VTP) (in 30% of patients with varicose veins),
which is an embolism-threatening complication when the deep veins pass through the sapheno-femoral (sapheno-
popliteal) junction, incompetent penetrating veins; or when superficial and deep veins are simultaneously affected.
The main goal of treatment is to prevent pulmonary embolism (PE), which requires urgent treatment and diagnostic
measures.

The article deals with the treatment and diagnostic tactics in PTF and its clinical and anatomical substantia-
tion, depending on the variant of the disease, the technology of major surgical interventions. The main modern
diagnostic method for PTF is ultrasound duplex scanning (USS) of superficial and deep veins on both sides. The
localization, borders, length of the thrombus, the nature of thrombotic masses, hemodynamic features - the function
of the valvular apparatus of the veins, the presence and localization of failed piercing veins, the presence of venous
refluxes are assessed. The use of ultrasound allows to accurately establish the diagnosis and reliably determine the
phlebological status of patients according to CEAR, to justify the choice of treatment methods, to establish timely
indications for surgery and determine its scope.

The main method of treatment of VTE is surgical - urgent cross-section of the great and/or small saphenous
vein, if necessary - thrombectomy from the sapheno-femoral (sapheno-popliteal) cofemoral region, penetrating
veins. In the future, under favorable conditions, it is advisable to continue the operation and increase its volume to
radical phlebectomy: removal of the trunk (safenectomy), ligation of failed perforations, removal of tributaries
(miniphlebectomy). A promising direction is the combination of cross-sectional surgery with minimally invasive
surgical interventions (sclerobliteration, endothermic, endoscopic). Thus, active surgical tactics in various forms
of DVT and the use of modern methods of diagnosis and treatment allow for a differentiated approach to the
treatment of patients with DVT, effective prevention of thromboembolic complications and treatment of chronic
venous insufficiency.

AHHOTAaIis

AXTyallbHICTh TEMH 00YMOBJIEHA BEIMKOIO YaCTOTOK BAPUKO3HOT XBOPOOH HIKHIX KiHniBok (BXHK) (20%
JF07Iei) Ta YaCTUM BHHHKHEHHSIM BapuKoTpoMOoduedity (BTD) (y 30% xBopux Ha BXHK), sikuii € emGomnone-
Oe3neYHnM YCKITaIHSHHSIM TIPH TIepeXo/Ii Ha TInOOKi BeHH CKpi3h cadero-pemopansHe (cadeHO-TMOMmIiTeansHe)
CHIBTHPIIO, HECIPOMOXHI IPOHM3HI BEeHH; a00 MPH OJHOYACHOM YPaXXCHHI IIOBEPXHEBHUX Ta IIMOOKUX BeH. Io-
JIOBHOIO METOIO JIKYBaHHS € MOmepeKeHHs TpomboemOoii nerenesoi aprepii (TEJIA); mo norpebGye Ha
TEPMiHOBI JIiKyBaJbHO-A1arHOCTHYHI 3aX0/TH.

PosrsnyTO NiKyBanbHO-IiarHOCTHYHY TakTuKy npu BT® Ta 1i kiiHiko-aHaTOMIYHE OOTpPYHTYBaHHS, 3a-
JICKHO Bi[( BapiaHTy nepe6iry 3aXBOpPIOBAaHHs, TEXHOJIOTII0 OCHOBHHX OINCPATUBHUX BTPYYaHb. OCHOBHHUM Ccy-
YacHUM JAiarHOCTHYHMM MeTojoM BT® e ynprpasBykose nyriekcHe ckanyBanHs (Y3/1C) noBepxHeBUX Ta IIU-
0okux BeH 3 000X OOkiB. OLIHIOIOTH JIOKATI3aLliI0, MEXi, IPOTSHKHICTH TPOMOY, XapakTep TPOMOOTHYHHX Mac,
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0cO0JIMBOCTI reMOIMHAMIKH - PYHKIIII0 KJIaaHHOTO arnapaTy BeH, HasiBHICTD Ta JIOKAJIi3a1lil0 HECIPOMO>KHHX MPO-
HU3HUX BEH, HASBHICTH BEHO3HUX peduirokciB. 3actocyBanus Y3JC 103Boisie TOYHO BCTAHOBUTH JliarHO3 Ta JI0-
CTOBIpHO BW3HA4WTH (ebomnoriunuii craryc mamientiB 3a CEAP, oOrpyHTyBatn BHOip METOXIB JiKyBaHHS,
CBO€YACHO BCTAHOBUTH MTOKA3aHHS J0 OMNeparlii Ta BU3HAYUTH ii 00OCHT.

OcuoBHM MeTon TiKkyBaHHS BT® orepaTuBHUIA - TEpMiHOBa KPOCEKTOMIS BEIUKOT a00/Ta MajIoi miIKipHO1
BEHHU, 32 HEOOXIIHICTIO - TPOMOEKTOMIS 3 AITSTHKH cadeHO-PpeMOpaIbHOTO (cadeHO-TIOIUTITEaTFHOTO) CITIiBIHpIIA,
TMPOHU3HKX BeH. Hamani 3a cupusATIIIBHX yMOB ONEpaIlifo JOUIIHHO MMPOJOBKUTH Ta 30UMBIIHTH 1 00cAT 10 paau-
KanbHOI (uebexToMmii: BUnaneHHs cToBOypy (cadeHeKkToMis), JiryBaHHS HECIIPOMOXKHHUX mepdopaHTiB, Bujaa-
JICHHSI IPUTOKIB (MiHi(ueOexToMist). [lepcrieKTHBHIM HAPSIMKOM € CIIOJy4€HHS KPOCEKTOMIT 3 MiHIiHBa3UBHUMHU
OIepaTHBHUMH BTpYYaHHAMH (CKJICpOOOIIiTepallis, eHAOTEPMIiYHi, €HIOCKOIIYHI).

TakuM 4MHOM, aKTHBHA XipypridHa TaKTHKA MPH pi3HOMaHITHUX (opmax BTD Ta BukopucTaHHs cydyacHUX
METOJIiB JA1arHOCTHKH Ta JIIKYBaHHS J03BOJISIE 3aCTOCYBAaTH AU(PEPEHIIHOBAaHUI MIIXi[] 10 JIIKyBaHHS XBOPHX Ha
BT®, edexruBHO poBOIUTH MPOPITAKTUKY TPOMOOEMOOIIYHUX YCKIaJHEHD Ta JIIKyBaHHS XPOHIYHOI BEHO3HOT

HEIOCTATHOCTI.

Keywords: varicothrombophlebitis, pulmonary embolism, surgical treatment, crossectomy, thrombectomy,

saphenectomy, minimally invasive interventions.

KurouoBi cioBa: Bapuxorpom6b0duedit, TpoMO0eMOOoist IeTeHeBOi apTepii, omepaTuBHE JIIKyBaHHSA, KPO-
CEKTOMisl, TpOMOEKTOMisl, ca)eHEeKTOMis, MiHIIHBa3UBHI BTPyUYaHHSI.

AKTyaabHicTh TeMH. Baprko3na xBopoba HHX-
Hix kinniBok (BXHK), ypaxatoun mo 20% HaceneHHs
MPOMUCIIOBO PO3BUHEHUX KpaiH; HE TIJIbKH MOTIpIIye
SKICTD JKUTTS JIFOJIEH BHACIIZOK PO3BUTKY XPOHIUHOI
BeHO3HOI HemocratHocTi (XBH) Ta BHUHHMKHEHHS
tpodiunux posznanis kinuisku (C3-6 3a CEAP, [3,6]);
a ¥ MOXe CIIPUATH PO3BUTKY TPOMOO(DIeOITY KiHIIBKA
(BapukoTpomMb0o(de0iT), iKMil CHOCTEPIraloTh MIOHAN-
mentre y 30% xBopux vHa BXHK [1-5,7].

[pu mnommpeHHi TpoMOy Ha TIHOOKI BeHHU
KiHI[IBKM  4epe3  cadeHo-pemopanpue  (cadeno-
NOTUTiTea bHe) CIiBruUpio, abo CKpi3b HECTIPOMOXKHI
nepdopanTHi (IPOHMU3HI) BEeHU TOMIJIKH Ta CTETHA, BH-
HHKae Oe3nocepeHs 3arpo3a HeOe3NeYHNX IS JKUTTS
XBOPUX TPOMOOEMOOJIIUHUX YCKIIaJHEHb - TPOMOOEM-
6outist nereneBoi aprepii (TEJIA) a6o 1i rinok [1-5,7].
OnHouyacHe ypaXeHHS TPOMOO30M MOBEPXHEBHX Ta
rmbokux BeH BuHHUKae y 10-20% xBopux Ha BapHu-
KoTpoMOo(deOiT [1,4,14]. IIporpecyBaHHIO y IPOKCH-
MaJIbHOMY HaIpsMKY TPOMOOTHYHOIO ypaXKeHHs (BHC-
xigHAH TpoMOodIediT) Ta Iepexoay Ha TIHOOKI BEeHH
CIpHsi€ TIOPYLICHHs KJIAlaHHOTO amapary IMOBEpXHe-
BUX BEH, IIPUTHPIIOBHX KJIANIaHIB, HECIPOMOXKHHX TPO-
HHU3HUX BEH.

Po3pi3usttors  pisHOBHAM BapHKOTPOMOO-
daedity (BTD) [1,8,9].
1. Tpom0o03 gucTadbHUX BIJJIUIIB  BETHKOI

nigmkipaoi Bern (BIIB) (mucranpHO Bif KOJNIHHOTO
cyrno0y) abo npuTOKiB (IPUTOKOBHHA TpoMOOQIIediT);
Tpom603 Masoi miamkipHoi Benu (MIIB) Hmxue Bix
cadeHo-TIoIIIITeaNIbHOTO criBycTs. [loka3aHHs 10 ore-
pauii 06yMoBIIeHI HEOOXiHICTIO MPO]ITaKTUKH TPO-
rpeCcyBaHHsI MPOIIECY Ta METOIO JIIKYBaHHS BapUKO3HOT
XBOPOOH.

2. Tpomb03 1o cadeno-pemopanpHOro (cadeHo-
MOIUTITEANBHOTO) CIIBYCTS, IKUI HE Mepexoie y CTer-
HOBY (i IKOJIIHHY) BeHY (BUCX1IHUH, TOTAIILHUHA TPOM-
60(dnediT). BBaxkaroTh, mo peanbHa HebOe3meka Io-
JIATbIIIOT0 TPOTrpecyBaHHs TPoMOO3y Ta TpoMOOoeM-
OOJIIYHMX YCKJIaJHEHb 3HAYHO 30ULIBIIYEThCA 3a
HasBHOCTI  INPOKCHMalbHOI  4acTHMHU  (TOJIOBKH,
BEpPXiBKM) TPOMOY Ha BijcTaHi 5 cM Bia chiBrupina [1-

4]. Bunukatorb abCONMIOTHI (KUTTEBI) MOKa3aHHS 10
TEpMIHOBOT'O OTIEPATHBHOTO BTPYYaHHS.

3. Tpom0 kpi3b rupio noBepxHeBoi Benu (BIIB,
MIIB) nepexoauTh y rimmOoKy (CTerHoBa, MiJAKOIiHHA)
BeHy. Hebesneka TEJIA crae HalOUIBIIO0; TOMY IIO
TpoMO 3anuImaeThest (HPiIKCOBAHUM JIMIIE Y TMiIIKIpHiH
BEHi, a BEpXiBKa y INTHOOKiH BeHi BUABIAETHCS BITBHOIO
(pmotyrounit TpomO). OKpiM BigpHUBY BEpXiBKH
TpoMOy Ta TEJIA, MOXIIBHM € TPOMOOTHYHA OKITFO31s
CTErHOBO-KIIyOOBOTO BEHO3HOTO CETMEHTY.

4. Tpom0b03 mepexoauTh Ha TIIMOOKI BEHU KPi3b
HECHPOMOJKHI IepOpaHTHI BEHU FOMIIKH a00 CTerHa.
3arpoza TEJIA 3anexuts BiJ XapakTepy TpoMOy y TIIH-
OoKiit BeHO3Hil cuctemi ((IOTYHOUMiA, TPUCTIHKOBUIA
a00 OKITIO3i1HHUHN TPOMO).

5. CrnonydeHHs OyAb-iKOTO BapiaHTy TpOMOO-
¢$ebiTy 3 TPOMO030M IITHOOKHX BEH.

ITepexin 3 mOBEpXHEBOi BEHO3HOT CHUCTEMH Y TJIU-
00Ky a00 OJHOYACHE IX ypasKeHHs CIOCTEepIrarTb y
10-20% Bunanxis [1-4,14].

Takum 4rHOM, y TIEpeBaKHiH OITBIIOCTI BUITAIKIB
HasBHICTb TPOMOOQuIediTy BapMKO3HMX BeH (BHC-
XigHul TpoMOO(hIediT) € aOCOMIOTHUM MOKa3aHHSM 10
TEepMIHOBOI orepallii; Hacammepes, 3 METOI IoIepe-
JOKEHHS TPOMOOEMOOJTIYHUX YCKIIQHEHb.

OCHOBHUMH JIOCTOBIPHUMH AiarHOCTHYHHMH
MeTtoaamu ripu BT® € ynpTpa3ByKoBi: yIbTpa3ByKoBa
nomneporpadis (Y3AI) [1.9,10] Ta ynbTpa3zBykoBe
JyIUIEKCHE CKaHyBaHHS (Y310) [1.3-8,10-
14,23,25,27,29]. OcranHiM 9acoM OB iHPOPMATHB-
HUM Ta OUIBII JJOCKOHAJINM AiarHOCTHYHHUM 3acC000M
npu BT® (sx i npu HeyckiaaHeHIH BapUKO3HIH XBO-
po6i) BBaxkarots Y3JIC; TUM OinbIl, 110 METOJ J103BO-
JIsi€ BUKOHYBATH MiHIiHBa3UBHI €HJIOBACKYIAPHI BTPY-
YaHHs MiJl YJIbTPa3ByKOBUM HaBEACHHSIM Ta KOHTPO-
nem [5,14,17,18,28].

Y HeBiIKIagHOMY TMOPSAAKY BUKOHYIOTH obOcTe-
JKCHHS MTOBEPXHEBUX Ta TTTHOOKMX BEH 3 000X OOKiB.
OIHIOITH JIOKAITI3AIliI0, MEXi, TOBXKHHA TPOMOY, Xa-
pakTep TpOMOOTHYHHX Mac, Ta OCOOJIMBOCTI I'€MOH-
HaMiKM - (YHKLIIO KJIAQMaHHOTO amnapary BeH, Ha-
SIBHICTD Ta JIOKaJi3allil0 HECIIPOMOXHHUX IMPOHU3HUX
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BEH, HasIBHICTh BEHO3HUX BEPTUKAILHOI'O Ta FOPU30H-
TaJbHOTO PEQITIOKCIB.

3acTocyBaHHS Cy4acHHUX JiarHOCTUYHUX METOIIIB
JTO3BOJISIE TOYHO BCTAHOBUTH [iarHO3 Ta IOCTOBIPHO
BU3HAUHUTH (IICOONOTIYHUIA CTaTyC TAaIli€HTiB 3a
CEAP, oOrpyaryBatu BHOip METONIB JiKyBaHHS,
CBO€YACHO BCTAHOBUTH IIOKa3aHHSA [0 omepamii Ta
BU3HAYMTH ii 00csr. OcoOrBe 3HAUCHHS IIE Ma€ y pasi
embonoHe6e3neunnx Gopm 3axsoproBans [1,3,4,7-9],
IpU MOUIMPEHHI TPOMOY Ha CTErHOBY (IiAKOJIHHY)
Beny [1,4,9], npu mnputokoBoMy TpoMOOQeOiTi
[10,11]. dudepeHtiiioBanuii miaxix a0 BHOOPY Me-
TONIB JIIKYBaHHA XBOPHUX Ha BapHKOTpoMOoQediT
MOJIIITY€ TICYMKH JTiKyBaHHS.

Mertoau JikyBaHHSI BapHKOTpOoMOO(DIeOiTy:

[uTanns crparerii i TakTuky JikyBaHHI BT O He-
JIOCTaTHBO BUBYEHi. TpHuBae QUCKycCis MOA0 TOTO, 1€ i
AK JIIKyBaTH TaKUX XBOPHX: aMOYJIATOPHO YH y CTa-
ioHapi, KOHCEPBATUBHO YU ONEPATHBHO, Y TEPMIiHO-
BOMYy a00 IJIAHOBOMY MOPS/IKY, OJHOMOMEHTHO YH
erando [1-4,14]. V 3akopaoHHHMX KJIiHIKaX BiAIalOTh
nepeBary KOHCEPBAaTHBHOMY JIIKYBaHHIO, OIIEpAalliio
BUKOHYIOTh 32 aOCOJIOTHUMHU MOKa3aHHAMH [22-
24,26]. Y wmHamiii KpaiHi 3aCTOCOBYIOTH IE€PEBaKHO
XIpyprigHuif METOA y MOE€JHAHH] 3 KOHCEPBATUBHUMH
3axomamu [1-4,8,10-12,14,16-21].

l'onoBHUM omepaTHBHUM 3aco00OM TIpH  BHC-
ximromy BT® BIIB € kpocekromis (omeparrist 3a Tpo-
SHOBUM-TpeHeneH0yprom) - BUCOKa IPUTHPIIOBA pe-
3ekmiss BIIB 3 000B'SI3KOBUM JIITYBaHHSIM IIPUTOKIB,
0 BM3JAIOTh Y NPOKCHMAlbHY YacTHHY CTOBOypa
BIIB [1-4,8,9,12,14,19]. MeToro omepariii € npodinak-
THKA MepexoJly BEepXiBKH TPOMOY Kpi3b cadeHo-cTer-
HoBe cniBycts (rupno BIIB) y crernoBy BeHy 3 mo-
JIANbIIMM BIIpUBOM BEPXiBKH Ta TPOMOOEMOOITIERO Jie-
TeHeBO1 apTepil.

KocuM (KOCO-TIO3JOBXKHIM) TOCTYIIOM, SIKHH IT0-
YUHAIOTH METiaIbHO BiJl MiCIISI ITyJTbCAIlii CTETHOBOI ap-
Tepii (Mpoekmis caeHO-CTETHOBOTO CIIBYCTS), pO-
3pi3al0Th MIKipy, KIITKOBHHY, TOBEPXHEBY (hacIliro.
[Tix gac peBi3ii 0cTaTOYHO BU3HAYAIOTH IPOKCHMAIILHY
MEXY po3TaliyBaHHS TpPoMOy. Y pasi BiACYTHOCTI
Tpomba y AisHLI cmiBycTs: MoOumizytots BIIB 1o
CHIBYCTSl Ta NMEPETUHAIOTh HA 3aTHCKadax ii CTOBOYp.
OkpeMo mepeTHHaTh Ta JirywTth yci rinku BIIB y
IuTHI Trpia (3a3Bu4aii, 4-5). BIIB niryrots 6e3moce-
penHbo 011 CIiBYCTSL.

Hapani 3a cnpusamimBUX MICHEBHX Ta 3arab-
HOKJIIHIYHMX yMOB (paHHil TepMiH omnepanii micist BU-
HUKHEHHS TpoMOo(hebiTy, BiICyTHICTB nepudediTy -
MepHBa3aJIbHOTO 3aIaJeHHs KJIITKOBUHHU Ta LIKIpH, iH-
MUX TPOQIYHKUX 3MiH; 33JOBUIBHHHA CTaH XBOPOTO Ta
BIJICYTHICTh CYTTE€BHX CYIyTHIX 3aXBOPIOBaHb) OIle-
pario MOMIBHO TPOJOBXKUTH Ta 301MbIIHUTH i1 0OCsT
JI0 paguKaibHOI (IeOeKTOMIl: BHOAIICHHS CTOBOYpPY
BIIB (cadenexromis, crpuminr BIIB), miryBanHs
HECTIPOMOXXHUX Tep(OopaHTiB, BHUAAJICHHS HPUTOKIB
(minHipedexToMIN).

V inmmx Bunankax crosoyp BIIB pesexryrors y
MeKax OIepaliifHoi paHu, TuctaibHui Binpizok BIIB
JirytoTth. PanukaneHy onepaunilo BUKOHYIOTH IICIIS
JIKBiJalii roCTpUX 3amajibHUX SBUI (3a3BHYAil, Yepe3
2-3 micss) [1-3,8,12].

VY micnsionepauiiiHoMy Iepio/ii 3aCTOCOBYIOTH HO-
BHOITIHHE KOHCEPBATHUBHE JIIKYBaHHS CYJaCHHMH IIpe-
rapaTaMH: aHTHKOAryJsIHTH, [€3arperaHTu, HecTe-
PpoinmHi mpoTH3amanibHi IpenapaT, aHTHOIOTHKH, BEHO-
TOHIKH Ta iH. BHKOpHCTOBYIOTH  ENACTHUYHY
Kommpecifo. TpuBaiicTh JTiKyBaHHS 3aJIE)KHUTh Big 00-
CATY omepariii Ta KIiHIYHOTO Iepediry 3aXBOpIOBaHHS,
HasIBHOCTI MaTOJIOTI] ITMOOKKX BEH.

3a HasBHOCTI TpoMOY y ninsiHui criBrupia: BIIB
00epeKHO 3aXOIUTIOIOTh TPUMAJIKaMU Ta HaJCIKaloTh
BIIONIEpEK Ha | CM HWXKYE 3a CIIBYCTS, IICJS 4YOTO
TPOMO BUIAJISIOTH MIHLETOM ab0 3aTUCKaYeM, BUKOPH-
cToByroun npuiioM Banpcansu. Ilicns BupaneHHS
TPOMOY CIIOCTEpiraloTh MACHBHHIH PETPOrpaHUil Kpo-
BOTIK 3i crerHoBoi BeHu [1-3,14,21]. Hamani BukoHy-
I0Th KPOCEKTOMIIO 32 HABEICHOI METOANKOIO.

VY pasi 3HaYHOTO MOUIMPEHHS TOBXHHH TPOMOO-
TUYHUX Mac (3-4 cM) Ha CTErHOBY BeHY a00 X 4acTKO-
Boi (hikcarlii 7O CTIHKH CTETHOBOI BEHH BUKOHYIOTh
MOO1TI3alli}0 CTETHOBUX BEH (3arajbHoi, IOBEPXHEBOI,
MIHOO0KOT) 3 BEPTHKAIBLHOTO OCTYITY; MPOKCHMAIIb-
Hillle 32 BEPXIBKY TPOMOY BEHY 3aXOILTIOIOTH TypHiKe-
TOM. BHKOHYIOTH IMO30BKHIO BCHOTOMIIO 3arajbHOi
CTETHOBOI BEHU 3 HACTYIIHOI BIiJIKPHUTOI TPOMOCK-
TOMI€IO i3 3arajlbHOi CTETHOBOI BeHHM a00 30BHILTHBOT
KITyOOBOT1 BEHH; TaKOX - i3 TIOBEPXHEBOI Ta TIMOOKOI
CTETHOBUX BeH. [Ipo amexBaTHICTh TPOMOECKTOMIT KpiM
BHIANICHOI BEPXiBKH TPOMOY, CBIIUUTH 3aTOBITHHUHN
AHTETPaJHUH Ta PETPOTPaTHIA BEHOSHUN KPOBOTIK.

[TepexoHaBIIMCH Y IOBHOMY BHJQJICHHI TPOMOY,
ITiCIIsl BiZIHOBJIGHHSI KPOBOTOKY 3 TJIMOOKOI CTErHOBOI
BEHH Ta PETPOrpajHOro KPOBOTOKY 3 3arajibHol crer-
HOBO{ BEHH, [IOBEPXHEBY CTETHOBY BEHY IIEPEB'I3yBalH
HO/IBIMHOIO JIIraTypolo 3 MPOIIUBAHHIM 0J]pa3y HIKYE
ycTs HO0KOT cTerHoBol BeHu. Ha duieboTomMHy pany
HaKJIaIal0Th Oe3nepepBHUN OB aTPaBMATHYHOIO HUT-
koxo prolene 5-6/0.

Hacrymaum eranom omepanii BUKOHYBaJIH Kpo-
CeKTOMil0 Ta (edekToMit0 (32 IOKa3aHHSIMH)
[1,3,4,9,14,21].

TpoMOeKTOMIIO 3 NMPOHM3HUX BEH BUKOHYIOTH 3
OKpEeMHUX JOCTYIIIB ITiJ] Bi3yaJlbHUM KOHTPOJIEM JIO OT-
pUMaHHS 3aJI0BUILHOTO PETPOrpasHOro KPOBOTOKY,
micyIst 4OTo JIryITh NpoHU3HY Beny [1,3,10,14,21].

Bapukorpombodiebdit y Oaceiini Manoi miamkip-
Hoi Benu (MIIB) Ta ioro cnomydenns 3 BT® BIIB
3ycTpivaeTscs 3HayHo pigme (10-20% BT®), nHix
BT® BIIB. Ane tpoM0 y OiibIIOCTi BUIAJKIB JT0XO-
JUTH 10 caeHO-IIiIKOIHHOTO CHIBYCTS abo mepexo-
JUTH y TIIMOOKI BEHN TOMIJIKH KpPi3b HECTIPOMOXKHI IIPO-
HU3HI BEHH.

3HayHa aHATOMIiYHA Bapia0CNBHICTD SK MiCIs
BraainHA (tupia) MIIB, Tak i IPUTOKH, IO BIAJAIOTh
B Hel, MiAKOJiHHY a00 cypanbHi BeHH, KOPOTKHHA CTOB-
6yp MIIB, mo cripusie MIBUAKOMY HOIIMPEHHIO TPOM-
6odnedity no CIIC, BHcOka (yHKIIOHAIBHA PYyX-
JUBICT CTPYKTYP MiAKONIHHOI SIMKH Ta BHPaKEHICTh
reMOAWHAMIYHUX 3MiH (peduIioKCiB) IpU 3THHAHHI Y
KOJIIHHOMY CYTJI001 CHpHUSIIOTh MOXJIMBOCTI BiAPHBY
¢uoryrounx TpomOiB. Ile OOrpyHTOBYE aKTHBHY
XipypriuHy TaKTHKY Ha KOPHUCTh TEPMIHOBOI'O oIepa-
TUBHOTO JIIKYBaHHS 3 METO¥O JTikBimalii 3arpo3u TEJIA
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Ta 30epekeHHSIM (QYHKIIOHAJIBHUX CTPYKTYp L€l
ninstaky [20].

3acrocyBannas Y3C € HEOOXiTHUM Uil BH3HA-
YeHHS NPOEKHii cadeHO-IiIKOIIHHOTO CITiBTHpIa,
BU3HAYCHHS JIOKAJi3amil Ta IHIMX XapaKTEePHUCTHK
TpoMOy, HAasgBHOCTI TPOMOOBaHMX TepHOpPAHTHUX Ta
KoMyHikaHTHHX (o 3'enayrots MIIB 3 BIIB) Bew,
HECIPOMOKHHMX MPOHU3HHUX BEH.

TonoBHoto omnepauieto (sik i npu BT BIIB) €
KPOCEKTOMisl - BUCOKA NPUTUPIIOBA PE3EKLisi CTOBOYpY
MIIB, niryBaHHsS NPUTHPIIOBHX NPUTOK. Onepaiiitnuit
JocTyn (Haifuacrimie - BEpTHKAIBHUM y MiIKOJIHHIN
SMII) BUKOHYIOTH 3ajexHo Bin manmx Y3JC. Mo-
Omi3yroTh mpurupioBy nuiHky MIIB, 3axommorodn
ii Tpumankamu. Hazncikatots ctoBOyp MIIB, nepecsin-
YYIOUNCh y HAasBHOCTI PETPOrPasHOTO KPOBOTOKY 3
MiAKOTIHHOI BEHHW; Yy pa3i HEOOXiTHOCTI BHUIANSIIOTH
TpOMO i3 CITiBrUpIIa, BUKOPUCTOBYIOUH IpuitoM Bab-
canbBH. [lepexiy BepxiBKM TpOMOY Ha MiJKOJIHHY
BEHy BUMarae Ha ii rmomepeaHIo MoOLIi3alliio Ta 3axo0-
IUICHHS TYPHIKETOM BHIIE 3a TpoMO. VY pasi moaoBxe-
HOTO TPOMOO3Y MiIKOJIIHHOT BEHH BUKOHYIOTh MO3/I0B-
JKHIO BEHOTOMIIO Ta BIJKPUTY TPOMOEKTOMIIO; MiCIist
YO0 BEHOTOMHY paHy 3alluBaroTh. [1iciast oTpumaHHs
JOCTaTHHOTO PETPOTPagHOTO KPOBOTOKY CTOBOYp
MIIB mepeTHckamTh Ta JITYIOTh HOpPYY 3 cadeHo-
MiAKOTIHHAM CHiBrupioM. [IpuToku JiryroTh Ta mepe-
THHAIOTH oKpeMo. CToBOYyp MIIB pe3ekTyroTs y Mexkax
panu [1,14,20,21].

HecnpoMosxHi mepopaHTH JIrylOTh 3 OKPEMHUX
HEBEJIMKUX PO3pi3iB, KopucTytounch nanumu Y3J1C;
TpoMOOBaHI NMPOHU3HI BEHHM PE3EKTYIOTHh (Haikparue,
micis BUaieHHs: TpoM6iB). TpomMOOBaHi MPUTOKK BHU-
JalsioTh  okpemo  (Mminiduiebekromis). Y 82%
MALi€HTIB 3 TOCTPUM BapuKoTpoMOodueditom cu-
cremu MIIB MaB micrie mepexig TpOMOOTHYHOTO TIPO-
1ecy Ha IIHOOKY BEHO3HY cucTteMy. llpu roctpomy
BT® MIIB y 26% xBopux criocrepirascst TpoM003 cy-
paJIbHUX BEH, 10 BUMarae pe3eKiii TpoMOOBaHUX nep-
topanris [20].

BusiBneHHs 1mij] 9ac KIHIYHOL Ta YIIBTPa3BYKOBOL
JIarHOCTUKK mpuTokoBoro BT® € mokasom 10
TEPMIHOBOI OImepallii y 3B’SI3Ky i3 3arpo30i0 IOIIH-
peHHs TPOMOOTHYHHMX Mac Ha MaricTpaibHUi CTOBOYp
abo rimboky BeHo3Hy cuctemy [1,10,11]. Crpareriuni
3a/1a4i XipypriYHOTo JiKyBaHHS HPUTOKOBOTO TPOMOO-
(bnebity: - momepenuTH mepexil i30JbOBAHOTO IMPO-
necy Ha croBOypu BIIB ta MIIB; - 3ynuautH
PO3IIOBCIO/KEHHSI IPOIleCY Ha TIMOOKI BEHH; - 3a-
no6irtu po3sutky TEJIA; - yHEMOXIMBUTH peluInB
TpoMOboediTy.

[3071p0BaHe ypaKeHHsI NMPHUTOKU CIIOCTEPIraroTh
NpUOIU3HO y TOJIOBMHI BUNAIKiB. BUKOHYIOTH Iiry-
BaHHS TPOMOOBAHOI IPUTOKH y MiCIli BHAIiHHS y CTOB-
6yp BIIB (MIIB) Ta ii Bumanenns (minidaedexromis),
TPOMOEKTOMIFO 3 IPOHMU3HUX BEH Ta ix cyOdaciiansHe
niryBanHA. [lpm KiiHIYHEX Ta/ab0 yIBTPa3BYKOBHX
03HaKax IMaToJOTil CTOBOYpY (HECTIPOMOJKHI KJIallaHHu,
BEHO-BEHO3HUH pe(uIIOKC, HECTIPOMOJKHI EpPOpaHTH)
o0csr omnepanii 301IbIIYIOTh 3 METOIO PaIMKAILHOTO
JIKYBaHHSI BapUKO3HOT XBOPOOH Ta NMpOQiIaKTHKH pe-
muauBiB BT®: kpocekromis, ctpumninr ctoOypy BIIB
(MIIB) abo karerepHa CKIepoOOIiTepaLis, JiryBaHHI

HECIIPOMOXKHUX NepdopaHTiB, MiHiuieOeKTOMIS MpH-
TOK - BAKOHYBAJIK y TIoJIoBUHI Bumaakis [10,11].

MiHiiHBa3MBHI €HIOBEHO3HI BTpy4aHHs ripu BT®
MOYaId 3aCTOCOBYBATH BIJHOCHO HEIIOAaBHO. Buko-
PHUCTOBYIOTH €HIOTEpMidHy 00p0oOKy rupia BIIB ms-
XOM €HJIOBEHO3HOI Ja3epHOi koarymsmii (EBJIK - kpo-
cextoMmisl) min koHTpoieM Y3/IC. IlyHKTyrOTH V.
saphena accesoria lateralis Ta yepe3 Hei BBOISTH CBiT-
noBoj (1470 um) y cadeHopemopanbHe THPIIO 3 I0-
JANBIIO0 1i eHAOTepMiuHOK 00pobkoro [18]; abo
nyHKTYI0Th BIIB Ta 1OBOASTH CBITIIOBOJ HA BiJICTaHb
2 cM Bix rupna ta npoBogiats EBJIK crosOypy BIIB
[14,17,28]. Takum >k YUHOM 3aCTOCOBYBAIIM paiioda-
crotHy obmitepanito (PUO) [17]. MeToauku DOCUTH
CKJaJHiI Ta iX 3aCTOCYBaHHSI OOMEXYIOTBHCS KIIiHIKO-
aHATOMIYHMMH BHMOTaMH: BIIHOCHO HEBEIWKHM Iia-
metp BIIB y 30Hi cmiBrupra (mo 15 mMMm), HasBHICTH
BUThbHOI Bim TpomOy minsaku BIIB (5-6 cm) Bin
criBrupia [12,17,28]. Omxe, B HAHOIIBII CKIATHUX Ta
eM00JI0He0e3MeYHUX BHIIAJIKaX IX HE BHUKOPUCTOBY-
10Th. KiNBKICTh CIIOCTEpE)KEHb Ha JTaHWH MOMEHT He
Benuka. Bimomocti mpo edeKkTUBHICTH Ta Oe3neyHicTh
TepMooOutiTepauii npokcuMansHoro Bigainy BIIB Ta
MIIB y roctpomy nepioni BT® BucsiTieni Hepocrat-
HbO [12,28]. Ha choromHiIIHIi AeHh HEAOCTATHHO Ja-
HUX JUIS BU3HAYCHHS JOLUIBHOCTI 3aCTOCYBAaHHS Tep-
MooOIiTepalii 3 MeTOw NPOQITAKTHKY ITOMIHUPEHHS
TpoM0O03y Ha TIHOOKI BEHH, y 3B’A3Ky 3 YAM HEMae
migcras BBaxkat BT® mokaszanusaM 10 X BUKOHAHHS.
Kpim toro, mms mpodimakTuku perpomMO03y Ta JiKy-
BaHHS BAPUKO3HOT XBOPOOH, MOTPIOHO BUKOHYBATH J10-
JATKOBI Omeparfil: JiryBaHHs HECIPOMOXKHUX mepdo-
paHTiB, MiHi(aeOekToMis Ta iH.

Binbin HagiiHUM Ta MEPCIEKTUBHUM JTIKYBajlb-
HHUM 32cO00M CJIiJI BBXKATH CHOJIyYEHHS! KPOCEKTOMIT
Ta MiHiIiHBa3WBHX BTPYYaHb - CHIOTEPMIYHHX Ta CKJIe-
poobmitepamii (ckiaepoxipyprii). CxiepooOmiTeparito
3IiHCHIOTB 3a MeToaukor foam-form 3 3acrocyBan-
HsaM nosiokaHony 3%. ITiHy roTyroTs 6e3nocepetHpo
mepe]] BBeJICHHAM. BBoasTh Bix 3 mo 8 mu miHU B An-
CTaIbHY YacTHHY BEJIMKOI MiANIKIpHOT BEHH yepe3 Ka-
TETep, IICJIA YOTO BeHY NEPEeB'sI3yI0Th, paHy B TaXBHH-
Hill ginsaIi 3ammBaoTh [1,5,14]. Jogatkosi oneparrii
BUKOHYIOTb 32 TIOKa3aHHIMH.

BukopucraHHsi MiHIIHBa3UBHHX Ta CHOJYYEHHX
orepamniii BUABIAETECA HAWOUIBII OOrpyHTOBAaHUM Yy
pasi cyrreBux Tpodigmx 3MiH KiHmiBKH (C3-6 3a
CEAP); 3a HassBHOCTI aKTHBHOTO 3amaJieHHs, nepud-
n1e0iTy; IpU NOCTTPOMOOTHYHINA XBOpOOi; NPy 3araib-
HOCOMAaTHYHUX Npo0OJjeMax y Malli€HTiB - y BUIAIKax
BUHHUKHEHHS OOMEXEHb JI0 3aCTOCYBAHHS BIJKPUTHX
(panukanbHuX) MeroniB  Quebekromii  [9,12,14-
16,22,28]. Mae mpakTHYHE 3HAYCHHS TaKOX Kpamqui
KOCMETUYHHH eQeKT JIKyBaHHI Ta 3MEHIICHHSI
TEepMiHy MicTsonepariitHoi peabimitarii. 3a HaTBHOCTI
TpOoGIYHNX PO3TaAiB, IPH ITOCTTPOMOOTHYHIH XBOPOOi
3aCTOCOBYIOTH MiHIIHBa3MBHUI MeTO cyOdaciianbHO1
€H/IOCKOMIYHOI AMCeKIii (JIryBaHHS) MPOHU3HUX BEH
romijku [5,14-16].

TakuM YMHOM, aKTHBHA XipypridHa TaKTHKa IPH
pizHOMaHiTHHX (Qopmax BT® Tta BukopHcTaHHS Cy-
YaCHUX METOMIB J1arHOCTHKH Ta JIKYBaHHS JIO3BOJISIE
3acTocyBaru AudepeHLiHoBaHNI MiaXia 1O JIKyBaHHS
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xBopux Ha BT®, edekruBHo mpoBogutu mnpodinak-
THKY TpOMOOEMOOIIYHNX YCKIaJHECHb Ta JIiKyBaHHS
XpOHIYHOI BEHO3HOI HEZOCTATHOCTI.

BucHoskn.

1. Bapuxotpom00odiediT HIDKHIX KiHIIIBOK € eM-
000THEOE3IeTHIM 3aXBOPIOBAHHSM, IO TOTPedye Ha
TEPMIHOBI JiarHOCTHYHO-JIKYBaJIbHI 3axomu. 1 0moB-
HHM 3aBJIaHHSIM € Tpo(iTaKkTHKa TpoMboeMOoutii iere-
HeBol aptepii. OCHOBHUIT METOA JTIKyBaHHS OllepaTHB-
HHUH - TEpMIHOBa KPOCEKTOMis BENUKOI abo/Ta Mayoi
MiANIKIPHOT BEHH, 32 HEOOXITHICTIO - TPOMOCKTOMIS 3
JUISTHKY cadeHo-(heMopaibHOTO (cadeHO-NOIUTiTeab-
HOTO) CIIiBTUpJIa, IPOHU3HUX BEH.

2. Bubip merony onepaTHBHOTO BTpYYaHHS, OTIC-
pamiifHOTO JOCTYIly Ta IUIAHy orepamnii oOrpyHTO-
BYETHCS MIIIXOM PETENFHOTO Mepeomepariitnoro 00-
CTEeXCHHS. BUKOPHCTAaHHS Cy9acHHMX IiarHOCTHYHHX
3aco06iB (Y31C) mo3Bodsie 3acTocyBatu AudepeHtiio-
BaHMH MiAXia 10 BUOOPY METOAY omepanii, He TUIbKH
e(peKTUBHO MPOBOIUTH MPOPIIAKTHKY TpOMOOEeMOoUTil,
a ¥ JTIKyBaHHS BEHO3HOI HEJIOCTaTHOCTI KiHITIBOK.

3. TlepcneKTHBHUM HANpsSMKOM € CIIOJY4YEHHS
KPOCEKTOMIi 3 MiHIIHBa3UBHHMH OTNIEPATUBHUMH BTPY-
YaHHAMHU (CKJIepooOIiTepallis, eHAO0TEepMiuHi, €HI0-
CKOIIIYHi).
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Abstract

The eleventh part of the series of articles on the history of anesthesia is devoted to the contribution of Amer-
ican doctors to the development of anesthesiology. On October 16, 1846 dentist William T. G. Morton successfully
demonstrated at the Massachusetts General Hospital that ether could prevent the pain of surgery. For decades
afterwards, the administration of anesthesia in the United States was generally relegated to dentists, medical stu-
dents, junior surgical trainees, or even nonmedical personnel. It was not until the end of the 19th century that a
few pioneering physicians began devoting their careers to administering anesthesia to patients, studying ways to
make it safer and more effective, and teaching others about its use. One of these individuals was Freeman Allen,
who was appointed the first physician anesthetist to the medical staff at the Massachusetts General Hospital and
several other major hospitals in Boston. We describe this remarkable man, as well as the contributions of Arthur
Guedel, Ralph Waters, Robert Dripps, Stuart Cullen, Emmanuel Papper, John Lundy, John Severinghaus, and
others.

The 1st part of the series of articles is published in DSJ No. 73, the 2nd part in DSJ No. 76, the 3rd part in
DSJ No. 77, the 4th part in DSJ No. 78, the 5th part in DSJ No. 79, the 6th part in DSJ No. 80, the 7th part in DSJ
No. 82, the 8th part in DSJ No. 87, the 9th part in DSJ No. 88, the 10th part in DSJ No. 89. To be continued.

AHHOTAUUA

OpuHHAIATas YacTh UKIIA CTATEH MO0 UCTOPUHU HApKO3a MOCBSINIECHA BKJIAy aMEpUKAaHCKHUX Bpadel B pas-
BUTHE aHecTe3HoJoTuu. 16 okTsa0ps 1846 roga nantuct Yunbsm T. I'. MoOpTOH yclenHo mpoJeMOHCTPUPOBAI B
MaccauyceTckoii 6osbHHMIIE 0011ero npoduis, 4To 3GUP MOKET MPEIOTBPATUTH 0O0JIH BO BpeMs orepaiuu. B Te-
YCHUC MOCICAYIOIINX ,IleCiITI/IJ'IGTI/Iﬁ MMpOBEACHUC HApKO3a B COG,I[I/IHGHHBIX ]_HTaTaX, KakK IIpaBuHiio, OBLIO BO3JIO-
JKCHO Ha JAaHTHUCTOB, CTYICHTOB-MCIUKOB, MJIAJAIINX XUPYPTOB-CTAXKCPOB U JAKE HA HeMe,IlI/II_II/IHCKI/Iﬁ IepcoHaI.
Tonpko B KOHIIE XIX Bexa HECKOILKO Bpaqeﬁ-nepBonpoxonueB Ha4vaJiu IMOCBAIATh CBOIO KapbePy MPOBCACHUIO
aHECTEe3WH Yy MAIlUCHTOB, H3YICHHUIO CIOCO0O0B clienaTh ee Ooiree 6e3onmacHoi u 3()(heKTUBHON U 00YUCHHIO IPYTHUX
MeTonaM e€ nmpuMeHeHus. OJHAM U3 Takux Jroaed 0pu1 @puMeH AJuleH, KOTOPBIA OB Ha3HAYEH MEPBBIM Bpa-
YOM-aHCCTC3HMOJIOI'OM B LITATC MaCC&‘cheTCKOﬁ 60J‘IBHI/II_[LI O6H.[€FO HpO(I)I/IJ'I}I M HECKOJIbBKUX APYIrUX KPYHHBIX
6onpHUI] BocToHa. MBI pacckakeM 00 3TOM 3aMeuaTeIbHOM 4eJoBeKe, a Takxke o Bkiaae Aprypa ['Bemena,
Panbda Yorepca, Pobepra Ipunmca, Ctioapra Kamena, Ommanyasst [anmnepa, Jxona Jlanau, [xouna CeBepuH-
rxayca u zp.

1-1 yacTh cepuu crareit omyonrnkoBana B DSJ Ne 73, 2-1 yacte — B DSJ Ne 76, 3-1 wacts — B DSJ Ne 77, 4-5
yacTh — B DSJ Ne 78, 5-1 wacte — B DSJ Ne 79, 6-s uacte — B DSJ Ne 80, 7-s uacte — B DSJ Ne 82, 8- wacts — B
DSJ Ne 87, 9-s1 wacts — B DSJ Ne 88, 10-s1 wacts — B DSJ Ne 89. IIpomoimkeHue clieayer.

Keywords: history of anesthesia, early development of anesthesiology, American anesthesiologists.
KaioueBrbie ciioBa: HUCTOPUS HAPKO34a, paHHEC Pa3BUTHUC aHECTC3UOJIOTMH, aMCPUKAHCKUE aHCCTE3NOJIOTH.

BKJIAJl AMEPUKAHCKHUX BPAYE B

PAHHEE PA3BBUTUE AHECTE3UOJIOT' A
OOparmiennsi K BpadaM-aHECTE3HOJIOTaM TIOJy-
YuIu mupokoe pactpoctpanenne B CHIA naumnas c
1880-x romoe. B 1882 roxy xutens Hbro-flopxa D .
Baiicce (F.D. Weisse) 3aMeTwit, 9T0 «OOJBITHHCTBO
TeX, KTO CEro/iHs JIaeT 3aKMCh a30Ta, - MPOCTO JIHJje-
TaHTB», ¥ PEKOMEHJIOBAN «IIPUHSTH 3aKOH, TpeOylo-
Ui, 4TOOBI 3aKUCh TPUMEHSUT Bpad WM XUPYpr-JIaH-
THUCT, WIH, 110 KpaliHe#d Mepe, 4ToObI OH NMPHUCYTCTBO-
Bay». lecsats net crycrst xupypr Y.JI. Ko (W.L.
Colpin), Bo3MyLICHHBIA TEM, YTO CTYICHTHI-MCAUKA

MIPOBOASAT HAPKO3, OTMETHUII, YTO €CIIH OBl €My IOTpe-
00BaIOCh XUPYPIHUECKOE BMEIIATEIECTBO, «S OBI
MIpeIoYes, 4TOOB ONEpanrio MPOBOMMI CTYICHT, a
XHPYpPT JaBajl HApKO3». B TeueHne HECKONBKUX Aecs-
THWJICTH MEAWIMHCKAs TUTepaTrypa Oblja IOJHA KPH-
THUKU aHECTE3MOJIOTHYECKON MPAKTUKHA U MPHU3BIBOB K
MOATOTOBKH Bpauei-aHeCTe3MO0JIOrOB.

Kak ormeuann Moppuc u coasr. [1], Tomac JIL
BenHeTT Hauan 3aHUMaTbCA aHecTe3unosoruei B Kan-
3ac-Curu B 1894 roxy, nepeexan B Horo-Mopk B 1898
roxy. K 1900 roxy B Heto-Hopxke Taxike paboTanu ere
2 Bpaua-anecresuosnora: Tomac /I. betokenen (Thomas
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D. Buchanan) u C. Opmana Tlomgen (S. Ormand
Golden).

[Inoneprr anecreznonorun B boctone u Hbio-
Mopke MONyYmIM IIMPOKOE NpH3HAHHE, HO OBLIH
Bpa4M U B APYTUX MECTaX, KOTOPbIC OTKIMKHYJIHICh Ha
MPU3BIB K AaHECTE3UH, TIPOBOIMMON BPAdOM.

B mepBom necsatmnerun XX Beka J[xeimc Po-
oeprcon [loycon (James Robertson Dawson, 1876-
1973) BBOAMII 3aKKCh a30Ta/KUCIOPOJ BO BPEMsI THICTY
omepanuii, nposeneHHbIx J. M. Ilpuncom (E. M.
Prince) B GonmpHuue Cayr-Xainennac B bupmunreme,
mrar Anabama. B craree, omyGnukoBaHHO# B 1906
roxy, Jloycon mucan: «5 mckpeHHe npu3bIBaro K Ooiee
BBICOKOI! OIIEHKE M IPU3HAHHIO aHECTE3HOIIOTa, U B Pe-
3yJIBTATE 3TA OTPACIb XUPYPTHU CKOPO ITOJHUMETCS Ha
Ty BBICOTY, KOTOPYIO OHa IO MPaBy 3aclyXKHBaeT...» B
HECKOJIbKIX CBOMX CTaThsix [IpMHC OTMedan BaXKHOCTb
npucyTcTBHs JloycoHa Ha €To oneparusix.

Kapbepa Jloycona B 06nacTy aHEeCTE3UOIOTHH 3a-
KOHUYMJIaCh 4epe3 HEeCKOJIbKO JeT. OH IpoBesl 0CTaTOK
cBOEH TpyIoBOH >kuM3HM B oOmied mpaktuke. Kak u
®pumen AnseH, JJoycoH criocoOCTBOBANI HOBBIIICHUIO
poiu Bpauell B pa3BUTUH Halllell MEAUIIMHCKOMN Crieln-
albHOCTH [3].

®PUMEH AJUIEH

B 2012 roay, x cBoemy 200-neruto, xypHai New
England Journal of Medicine mpoBexn onpoc cBoux 4u-
TaTenei, 9ToObI ONPEEINTh CaMyl0 Ba)XKHYIO CTaThIo,
OITyOJINKOBaHHYIO 3a BCIO ero ucroputo. Hanbompeit
MOMYJISIPHOCTBIO TI0JIB30BANACh OIYyOJMKOBaHHAs B
1846 rony cratbs xupypra bocronckoii u Maccauaycer-
ckoii 6onphuL o6uiero npoduist (MGH) I'enpu xeii-
kob6a burenoy nmoa HazBanuem «HeuyBCTBUTEITBHOCTH

BO BpeMsI XUPYPIUYECKUX ONEpaLHii, BbI3BaHHAsK MHIa-
JIAKE», B KOTOPOW OMHUCHIBAIOCH HEJABHEE YyCIIEIll-
HOE NpHUMEHEHNEe 3()UPHOTO HAPKO3a JAHTHUCTOM H 10
COBMECTHTENBCTBY CTYyJCHTOM-MEANKOM Y MIIbsiIMOM T.
I'. Moptonowm [1, 2]. XoTs 3Ta myOnn9Has AeMOHCTpa-
LUsI CTaJla 3HAMEHATEJIbHBIM COOBITHEM B HCTOPHH Me-
JULUHBL, B TTOCIETYIOMNE ACCATHICTHS JIUIIb HEMHO-
rHe aMepUKaHCKUE Bpayl COCPEAOTOUMIN CBOIO TIpaK-
TUKY Ha 5TOM HallpaBJICHUH MEIUIMHCKON nomomu. B
MGH, nanpumep, caMm 1okTop burenoy BHauane npo-
BOJMJ HapKO3 HECKOJIBKUM MaIleHTaM, KOTOPbIE BIO-
CJICJICTBHU TOJTy4aiu 3¢Qup, HO, KaKk IpaBHUiIO, 3aaada
00e300MBaHMs MallMEHTa BO3JIarajach Ha JaHTHCTOB
WM HEOIBITHBI MEAMLMHCKUNA MEPCOHAJ, TAKOW Kak
CTYICHTBI-MEIVKH WIN MJIAJIIINE XUPYPTUIECKHUe pe-
3UICHTHI, U X Ha3bIBaIHM «3¢dupuzatopammy» [4, 5, 6].
OTa mpakTHKa cTajla MEHATHCS IPAMEPHO B Hayajie XX
BEKa, KOTJa HECKOJbKO BpaueH-TIepBONPOXOALCB
HayvaJIH NOCBAMIATh ce0sl IPOBEACHUIO aHECTE3HH Y Ta-
LMEHTOB, M3y4as crioco0bl OBBIIICHHs € Oe30MacHo-
cTd ¥ 3pPEKTUBHOCTH, a TakKe o0y4as e€ mpumeHe-
HUIO JpyTUX, BKIo4as Mmencecrep. Cpean HuUX ObLI
Opumen Annen (1870-1930), mepBeiii Bpau, Ha3Ha-
yeHHblilt B 1901 rogy aHecTe3nojorom B IITAT OOJb-
uuipl B boctone, cuagana B Free Hospital for Women
(mpenmecteennuny Brigham and Women's Hospital),
a 3areM B MGH B 1902 roay u boctoHckyo neTCKyIO
6onpHUIY B 1903 Tomy [7-10], (puc. 1). UnTepecHo,
yto AsuteH Obu1 BHYKOM ["appuer buuep-Croy, aBTopa
«X¥KUHBI 111 ToMay, ¥ )KCHHWICS Ha TIPaBHYYKE JOK-
topa J>xona Komnuaza YoppeHa, Xupypra, KOTOPbIi
IPOBEN MEPBYIO B UCTOPUU ONEPALHIO 0] (DUPHBIM
Hapko3oMm B MGH.
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Puc. 1. [lopmpem @puomana Annena [1]

Pannmnii uHTEpec Kk aHeCcTe3UH

[To nacrostauto xupypra MGH noxropa Ix. Koin-
TMH3a YOoppeHa, 4el el MHOTO JIeT Ha3a]| IPOBeJl Hc-
TOPUYECKYIO OTIEPALHIO 0] 3()UPHBIM HApKO30M, AJl-
JIeH pelmi M3ydaTh aHectesmonoruio [11]. Becnoit
1901 rona ou ornpasuics B Heio-Hopk, uto0s! mopa-
6ortats ¢ moktopom Tomacom JI. bennerom (Thomas
Linwood Bennett, 1868-1932), oHrM U3 MEPBBIX U ca-
MBIX M3BECTHBIX Bpadel-CIIeIHATNCTOB 10 aHECTE3NH
B cTpaHe [7, 12]. benHeTT Hadai cBOIO Kapbepy B 60IIb-
Hune CB. Maprapurs! B Kansac-Curny, rae B 1894 rony
OH OBUI Ha3HAYCH BPAvyOM 3TOTO YUYPEXKIEHUs, KOTO-
pBIi  TOJDKEH ObUT  KOHTPOJHMPOBATh IIPOBEACHHE
Hapko3a. Ero ocHoBHOH 00s13aHHOCTBIO OBLIIO 00Yyue-
HHE U NOJATOTOBKA IPOBEJCHUIO AHECTE3UH CTYIEHTOB-

MEIUKOB, a Bc€ yalle u Mejacecrep. B reuenue cieny-
omux 3 et beHHEeTT Takke MPOBOANI SKCIIEPUMEHTHI
C LIMPOKO UCIIOJIb3YEMBIMH TOTJa aHECTE3UPYIOLIUMU
cpeacTBaMu: 3PUPOM, XIOPOPOPMOM U UX CMECIMH CO
criuptoM. OH Takke co3/1al HECKOJIBKO YCTPOMCTB IS
BBEJICHUSI aHECTE3UPYIOIINUX CPEJICTB, U3BECTHBIX KaK
nHrasTopsl bennerra (puc. 2, 3). B 1898 roxy ben-
HeTT mnepeexan u3 Kamsaca B Hero-Hopk, rae 6bun
HA3HAYCH INIABHBIM aHECTE3HUOJIOTOM B HL}O-VIOpKCKOix’I
OOJBHUIIE, a 3aTEM M B HECKOJBKHUX IPYTUX MECTHBIX
oonpHUIAx [13, 14]. beHHeTT OBLT OJHUM W3 MEPBBIX
aHecte3uosioroB B CoenuneHHbix LlltaTax, KOTOpBIH
BBEJ KOHIICIIMIO COYCTAHHS 3aKHCH a30Ta U 3dupa
[10].
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S | :
Puc. 2. Tomac Jluneyo Bennemm, 0okmop meduyunsl (npubnuzumensro ¢ 1920-e 2
rowuxcs spaveli-anecmesuonoeoé Hero-Hopka [13]

-

00b1): OOUH U3 NepewIx 8bl0A-
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Puc. 3. Hneansmopuol bennemma. Cneea - Tpu sapuanma s¢pupnozo uneansmopa bennemma. Ilpedocmasneno
bubuomerxou-myzeem anecmesuonocuu Byoa, Iapx-Pudoic, wmam Hinunotic [13]. Cnpasa — uneansmop ben-
nemma (npubnusumenvro 1910 2o0a) [15]

IMocne Henmonroro oOy4yenust y bennerra Asuien
OTIIpaBUJICA B HOH}IOH, ‘ITO6I)I MOJYYUTH JOIOJIHU-
TENBHYIO TOATOTOBKY B O0JIACTH aHECTE3WH, I10-
CKOJIbKY Bpaud B BenukoOpUTaHWU TPUMEHSITH
HAapKO03, 0COOCHHO XJIOPO(pOPM, C MOMEHTA €T0 MOSIBIIC-
Hust [16 ]. BepHyBuice noMoi, AjuteH ObUT «Tak ke
npenaH cBoel paboTe, kak ero 6alymika OblIa pegana
cBoOo1ie padoB, a ero orery — 1epkem» [11]. B HOs0pe
1901 rona on ObLT HA3HAYEH BEAYIIMM AHECTE3HOJIO-
roM B BoCTOHCKYIO OecIuiaTHy 0 OOJBHHILY IS JKSH-
mwH, B 1902 rogy moaydni aHaJOTHYHOE Ha3HAuYeHHe
B MGH u B 1903 roxny B boctoHCKyI0 neTckyio 00ib-
HHUILY.

[TepBoHauabHO AJIIEH HE TOCBSATHII C€0S HCKITIO-
YHUTEJILHO aHECTE3HH, 4 TAKXKE 3aHUMAJICS JIPYTUMH ac-
MeKTaMU MeauIMHbl. Haliis u3yueHne aHecte3nu He-
CKOJIbKO OTPaHMYCHHOW OOJIACTBIO, OH IOMBITAJICS

y3HaTh O JAPYIMX MEIUIMHCKUX CICIHAIbHOCTIX U
nposen 3umy 1902 rona, uzydas 1epMaTtosioruto B bep-
nee, Bene u [Tapmxke [17, 18]. HescHo, nouemy An-
JICH B KOHEYHOM UTOTE COCPEHOTOUMIICS Ha aHECTE3HO-
soruu. Bo3aMOXHO, 3TO OBLT €ro OIBIT, MOyYSHHBIH Y
BeHHeTTa MM €ro 3HaAKOMCTBO C OPUTAaHCKOW MPaKTH-
KO aHecTe3uH, NpoBoAMMOIl BpauoM. Ha Hero takxke
MOT TIOBJIHATH TOT ()aKT, YTO ero MaTh, JKopmkuaHa
Mboii Croy, npucTpactuiiach K MOpGHIO, KOTOPBIH el
BIIEPBBIC JTAJIM B KauyecTBe 00€300JMBAOIICTO MOCIIE
poxxnenus ceiHa. OHa ymepiia oT cernicuca B bocrone B
Bo3pacte 46 set (puc. 4) [19]. Kak 6b1 TO HU OBLTO, B
1908 roxy on oTnipaBmIcs B KIMHUKY brupa B bepimne,
9TOOBI MPOUTH NanbHeHIee o0ydeHne pEerHoHapHON
anecte3uu [11, 20]. B nocnenytoniemM oT4eTe BBITYCK-
Huka ["apBapaa
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Anen mmcan: «f 3aHEIMaloch cBoel mpodeccueit
B boctone. X0Ts B cBOe BpeMs 51 JyMajl OTKa3aThbCsl OT
TIPUMEHEHHS aHECTEC3UH B AEPMATOJIOTHH, ITOCIIE MOCTO
BO3BpalIcHUs U3 EBPOITBI 51 BO3OOHOBMII IIPUMECHEHHE
aHeCTe3WH W OOHAPYXKWII, YTO... [MHE| OYeHb HHTE-
pecHa Mosi paborta». OH mnponosmkui: «Ilocne xe-
HUTBHOB! 20 uronst 1911 roga Ha JeBYyIIKE, KOTOPYIO S
BCer/la OYEHb JII0OWIL, 51 OOHAPYIKHJI, YTO MOW UHTEpeEC
K MOeii paboTe U K )KU3HU B IEJIOM, IO KpaiiHeil mepe,
B JIECATH pa3 OoJiblile, ueM Koraa-nubo npesxae» [18].

Annen >xenwiics Ha Mbopu Otens ['mbcon, mie-
MaHHULE Aokropa Jx. Kommmnza Yoppena u mpa-
BHyuke Aokropa Jxona Komnmmnza Yoppena, ogHoro
u3 ocHoBareneit MGH u xupypra, 0OTBETCTBEHHOTO 3a
MepBYIO JIeMOHCTpanuio d¢upa Tam B 1846 romxy [19].
CeMbst YoppeHa Oblila OHOW U3 CaMbIX 3HATHEIX B Bo-
CTOHE, TaK)Xe MPOUCXOUBIIEH OT NEPBBIX AHTTIMUCKUX
ummurpanTos. Oter; qoktopa [xona Komnmmaza Yop-
peHa, noktop Jl»xoH YoppeH, 6bu1 ocHoBatenem [ ap-
BapJICKOW MEIMIIMHCKOM IIKOJIBI, €ro Js/s, JOKTOP
Jxo3ed YoppeH, ObLT TuaepoM AMEPUKAHCKON PEBO-
JrornH, yout B 6mtBe nipu bankep-Xwumne [23]. MHo-
THe TIOCIIeIYIOIINe TOKOJICHHUS Y OPPEHOB TaKxKe ObUTH
BbIaomUMucs Bpauamu B MGH, u HelHe1IHee 31aH1e
Yopperna B MGH Ha3BaHoO B ux 4ecTb. TakuMm oOpazom,
10 KpOBH WX Opaky AJIICH OBUT CBSI3aH C JBYMS ca-
MBIMHU BBIJJAIOLIUMUCS. CEMBbSIMU B paHHE! HCTOpUH
Awmepuku — cembsamu buuepos u Yoppenos! [1].

Bkiaa B aHecTe3M0JI0THIO

Ha mporsoxkennn Bceil cBoel Kapbepbl AJieH
JIMYHO TPUMEHSUT OOJBINOE KONWYECTBO HApKO30B, U
JIMIIb HEMHOTHE CJIy4al CMEPTH ObLIH CBSI3aHbI C aHe-
crezued. Ero mnpeBOCXOAHBIM IOCIY’KHOM CIHCOK

18 TIposeumte «Idup AJeny - 3T0 Urpa CJIOB OT UMEHH
«HWtan Annen», repos BOHHEI 3a He3aBucuMocTs CIIA u3
Hosoit Aurmuu (OpumMen, 1oKTop MeauIUHEL) [1].

Puc. 4. Georgiana May Stone (1843-1890) [21, 22]

Havajcs eme BO Bpems ctaxupoBku B MGH, raoe on
noiyuusn npossuie «ddup Amen»'®. IIpospume
«9¢up Amnen» - 3To urpa cioB oT nuMeHu «Mran An-
JIeH», Teposi BOMHBI 3a He3aBucuMocTh CIIIA u3 HoBoit
Anrmun (®pumen, mokxrop memunmusl) [1]. C ero
Ha3HA4YEeHUEM B LITAT OH CTaJl OTBEYATh 38 IPUMEHEHHE
AQHECTE3MH B CJIOXHBIX CIIydasiX MJIM KOTa UCIIBIThIBA-
JINCh HOBBIE METOJIbl, U OH HPOBOJWII MHOTO IyOJINY-
HBIX IEMOHCTpAIMH B onepalioHHble 1HU. OHAKO ero
JIOJDKHOCTB, KaK My IPYTUX IIPHE3KHUX» Bpaueld B TO
BpeMsi, HE OIUIAUYMBAJIach; JOXO] MIPHUHOCHIIA €T0 YacT-
Has paktuka [4, 9]. B mae 1906 roga oauH n3 OBIBIIIX
onHOKypcHUKOB AmneHa, [xxopmk bepmkecc IMupc,
MIEpeHeC ONEpalHio 10 YJAJICHUIO allleHIULUTa B
MGH u coo6mmn B Harvard Alumni Journal, 4To «10K-
Top @prMeH AJIeH, CIEMHUAINCT 110 aHEeCTE3WH, Jal
MHe 2¢up. PaboTa Obuia BHINIOJIHEHA TaK XOPOLIO, YTO
C TEX MOP 51 MHOTO €3TUJI TI0 0e310pOKbIoN [24].
AunneH Taxke u3ydai pa3IuIHbIe aHECTETUKH, J10-
CTYIHBIE B TO BPeMs, 0COOCHHO MECTHBIE aHECTETUKHU
JUIsL CIMHAIIBHOM aHecTe3uu. B kauecTBe anbTepHATHB
KOKauHy OH MCIO0JIb30Ball HOBOKAaUH, CTOBAMH WU TPO-
MIAKOKaWH C aJpeHaJIMHOM, M OHHM OKa3aJliCh MEHee
TOKCHYHBIMH ¥ Oonee 3¢ dextuBHbMH. OH OTHaBal
TIPEANIOYTEHHE 3aMOPAKMBAHUIO KOXKH STHIIXIIOPHIOM,
4TOOBI YMEHBIINTH OOJB M OECIIOKOMCTBO Iepe] BBe-
JICHUEM CIIMHAJIBHOW UIJIBI. AJIJICH Ha3Hadall CIIMHAJb-
HYIO aHECTE3UI0 CBOMM CaMBIM TSDKEJIOOOJIBHBIM MalH-
€HTaM, KOTOPBIM IIPOBOAMINCH TIPOLELYPHl HIKE
ITyIIKa, BKJIFOYAs ONEpallMy Ha MOYEBOM IIy3bIpE, po-
CTaTe U MaTKe, a TAKXKE aMITyTalluy HIKHUX KOHEYHO-
cteit. OH 3aJJ0KyMEHTHUPOBAJ COTHH CITy9IaeB CIIUHAIb-
Hoii anecte3nn B MGH u B cBoeif yacTHON mpakTHKe



Danish Scientific Journal No93, 2025

74

0e3 CMepTENbHBIX HCXOJ0B U C MUHUMAJTBHBIM KOJINYe-
CTBOM HEOIarompusATHBIX Tocnenctsuid [20, 25, 26].
Kpome toro, AmneH cooOmmiI 0 CBOEM 3HAYUTETFHOM
OTIBITE HCTIONB30BAHMSA PA3UYHBIX THUIOB WHTAJAILU-
OHHOTO HapKO03a, JIOCTYIHBIX B TO BpeMs, BKJIIOUYas 3a-
KHCH a30Ta (OTIENBHO, UII 0Y€Hb KOPOTKUX MPOIIEIyp
W ¢ KOMHATHBIM BO3YXOM, HJIH KHCJIOPOAOM ISt 60-
Jiee JUTUTEIBHBIX), 3Qup, XI0pohopM, STHIXIOPUI U
ux komOuHaruu, takue kak ACE, cmech criupra, X1o-
podopma u 3¢dupa. Kak 1 GOJBIIMHCTBO aMEpHKaH-
CKUX aHECTE3UOJIOrOB, OH CUMTAJ, UTO Pup Oe3omac-
Hee xjopodopMa, XOTS OH MPEANOYUTAT HAPKO3Y
MECTHYIO WIH CIIHHAJIBHYIO aHECTE3WI0, KOTAa 3TO
OBLIO BO3MOJKHO, TIOTOMY YTO OH yTBEP)KIaJ, YTO Ta-
K€ perHoHATbHBIC aHECTEeTHKH ObUTH Oe3omacHee U
s pextuHee [25]. XoTs AmieH coodurut o 85 yceren-
HBIX CIy4asX C WCIOJBb30BaHUEM 3(Hpa, BBOIMMOIO
pekranbHO, K 1911 rogy oH oTka3ajics OT BBEACHHUS
a¢upa stum mytem [27]. [IpumedaTensHo, 9T0 AJUICH
MOAYEPKUBAT HEOOXOAMMOCTh BH3UTa aHECTE3UOJIOTa
K CBOEMY MaIlMEHTy 3a JeHb J0 ONEpalru, YTOOBI BbI-
OpaTh aHECTETUK, KOTOPBIH JTydIlle BCETo MOI0MIeT mna-
LUEHTY; AJJIeH ObUT TBEpAO YBEPEH, YTO 3TO JOJDKECH
OTIpEJIeNIATh aHEeCTE3WoJor, a He Xxupypr. OH Takxke
OBLT CTOPOHHUKOM TIpeMEeTUKAIMH MOp(OUHOM U JTHO0
CKOITIOJIAMHHOM, JHOO aTPONMHOM JJIsi CHIDKEHHS
MPEIONEePAIIOHHON TPEBOKHOCTH W MUHHMHU3AIIUN
MOCJIEYIOMIETO KOJIMIECTBA U MaryOHBIX ITOCIEACTBUH
HeoOxomumoi anecte3uu [11, 27-29]. OdeBuaHO, YTO
AdneH ObIT cienranucToM B 3(h(HEeKTHBHOM IpUMEHe-
HUU KaK PETHOHAPHOM, TaK U OOIIIeH aHECTE3UH.

3a Bpemsi CBOEH Kapbepbl OH OMYyOJUKOBAI He-
CKOJIBKO CTaTeil B MEIMIIMHCKUX JKypHajaX, BKIOYas
Journal of the American Medical Association 1 Boston
Medical and Surgical Journal (teneps New England
Journal of Medicine ), a Takoke IJIaBBI B 2 KHUTAX, 1 1is
XUPYPTOB | | IJI1 CTOMATOJIOTOB, M BEICTYTIAJ Ha 3ace-
JIaHUSX AMEpPUKAHCKOW MEIHMLMHCKON accolMallud U
OobmectBa anecte3nonoroB Jlonr-Ainerna (KoTopoe
crano Heko-MopkckiM 06IIeCTBOM aHECTE3HONOr0B i
B KOHEYHOM HTOTe AMEPHKAHCKAM OOIIECTBOM aHe-
cte3nonoroB) [25-35]. O Taxke ObUI UJIEHOM He-
CKOJIBKMX PAaHHUX OpTraHU3alliii aHeCTE3UOJIOTOB,
BKIIIOUasi AMEPUKAaHCKYIO acCOIMAIlAI0 aHEeCTE3HOJI0-
roB (KoTopas OblIa morjomeHa MexayHapoIHBIM 00-
MIECTBOM HCCIIEJIOBAaHUN B 00JIACTH aHECTE3HOJIOTHH),
3aHUMast JJOJHDKHOCTH ee BUIle-ipe3ueHTa B 1918 roxmy,
u BbocToHCKOE OOIIECTBO aHECTE3MONIOrOB (KOTOpOE
craso OOmiecTBOM aHecTe3nonoroB Hoeoit AHTINH),
3aHMMasi JOJDKHOCTB €ro MepBoro npesuaeHta ¢ 1920
o 1922 ron [36].

Ero o0si3aHHOCTH B OOJIBHHUIE BKITIOYAIH MPEIIO-
JlaBaHUE aHECTE3WH CTyJeHTaM-MeIuKaM, XHpypram-
CTaXepaM U MejacecTpaMm. MHOTHE XUPYPTH CUUTAIH,
YTO MEJICECTEP MOKHO HAYYUTh MPOBOJUTH HAPKO3 00-
Jiee PETYIBIPHO |, ClIeIoBaTeNbHO, OoJiee HanexxHo. OH
MBITAJICS TPHBIICYb MOJIOIBIX CTYACHTOB-MEIUKOB K
M3YYCHHUIO aHECTE3MH, HO 3aMETHJI, YTO «TOJBKO OJIUH
MY)KYHHA U3 ILSITH TPOSIBISCT PEalbHBI HHTEPEC K
aHecTe3uu. S| OOHAPYKUII, YTO JTydIliast CACTEMa — HC-
MOJIb30BAaTh MEJACECTEpP B KauyeCTBE aHECTE3UOJIOTOB.
OHM 4acTO TOTOBBI OCTABATHCS B OOJILHUIIC OJMH U
JiBa To/a 3a yMepeHHyto 3apmiaty» [27]. B 1908 rony

AJieH ObUI HACTABHUKOM MeJCecTphl B bocToHCKOM
JIETCKOUW OOJBbHUIE, KOTOpas CcTaja MepBOM MeIcecT-
poii-aHecTe3UCTOM 3TOro yupexknenus; B 1913 roxy
mucc JOnna IIpaiiop yka3zaHa B rooBoM oTdeTe OO0JIb-
HUIIBI KaK aHECTE3HMOJOI BMECTE C JOKTOpPOM AJuleH
(x0T 1 Ha pa3HBIX CTpaHHUNax), a B 1915 roxy ona yka-
3aHa KaK TIOMOIIHUK aHecteznosora [37, 38]. B 1916
roay no ero pexomenmanuu B MGH BrepBbie Obuia
Ha3HayeHa cTapilas MeAcecTpa-aHeCTe3U0JIOT, U M-
CECTpbI, BMECTO MEHEE OIBITHBIX CTYJECHTOB-MEIUKOB
WA XAPYPrOB-CTAKEPOB, BIIOCICICTBIUH HAYAIU TIPO-
BOJIUTh TaM aHECTE3UI0 OONBITHHCTBY XUPYPTHICCKIX
nanueHToB [9].

WnTtepecHo, uto B 1912 roxy momkHOCTH AnjieHa
B MGH 065u1a n3MeHeHa Ha HadalbHUKA aHECTE3HUO0JIO0-
THYECKON CITY>KOBI TOCIIe peopraHu3alliy IITaTa XH-
PYPTHYECKOTO TepcoHaia OONBHUIE, HO B 1928 romxy
XUPYPTH YOSIWIN PYKOBOACTBO OOJNBHUIIBI, YTO aHEe-
CTE3Us ABJIACTCS HEOTHhEMJIEMOW YacThl0 XUPYPTHUHU U
HE JOJDKHA OBITH CBOETO COOCTBEHHOTO OTACHcHUs. B
I"apBapckoil MEIUIIMHCKOM HIKOJIE OH OB Ha3HA4YeH
npernojaBaTesieM aHecTesnonoruu B 1912 romy. Ora
JIOJDKHOCTh ObLTa M3MEHEHa Ha TpenojaBaTess Io
o0e30omuBanuio B 1916 roay, u oH mpozomkan pado-
TaTh B 3TOW JOJDKHOCTH Ha MPOTSDKEHHU BCEHM CBOEM
ku3HM [39, 40].

B mocnennue roapl ¢BOEH KM3HU AJUIEH SIKOOBI
CTpajai OT My4HUTEIFHO OOJIC3HCHHBIX IIPUCTYIIOB 00-
miero HeBputa [41]. Coobmanocsk, uto 3 mast 1930 rona
OH BHE3aITHO CKOHYAJICS OT OOJIe3HH cepama y ceOds
noma B bocrone B Bo3pacte 59 ner [11, 42, 43]. On-
HAKO Ha caMOM Jielie OH TIOKOHYMII C cOO0H BO Bpemst
TOoCIUTAJIN3allui BO BPEMA OAHOTO M3 HECKOJIBKHX
NPUEMOB JIJISI JICUCHHSI 3aBUCUMOCTH OT MOpQuHa [44].
Kak pasBuinach 3Ta mpuBbIUKa, HesicHO. lIpeamonara-
JIOCh, YTO €ro ymoTpeOJieHHe HApKOTHKOB HAYaloCh
IOCJIe TOTO, KaK OH MOJYYHJI TIEPEIOM HOTH BO BpeMs
oX0Ja B AJIBITEI WIIM TIOCNIE TOTO, KaK y HEro pa3Bu-
JIach TTHEBMOHHS TIOCIIC CIIACEHHUS TOHYIIETO peOeHKaA.
Kpome Toro, ToBOpmIM, YTO OH BHAll B CHJIBHYIO Je-
MIPECCHUI0 TTOCTe CMEPTH peOeHKa BO BpeMsl HapKo3a.
BeposiTHO, Ha HETO Tak)ke TOBIMsIA HAPKOMAHHS €r0
matepu. Kpome Toro, Jlerkuii 1octyn k o6e30o0mBaro-
oM mpenaparam 1 €ro JIMYHBINA ONBIT UCITOJIH30BaAHUS
STHX MPEnaparoB i 0OJerd4eHns CTpaJaHui APYTHX
TaKk)ke MOTJIM OBITh (hakTOpamu prcka. B mobom ciy-
4ae, TIOX0Xe, 3TOT MHUOHEP aHECTE3UOJOTHH CTall OJI-
HUM W3 NEepPBbIX Bpaued 3TOW HOBOHM CHELHAIBbHOCTH,
KOTOpBIE TOTHOJIIM OT HAPKOTHYECKOW 3aBHCHMOCTH
[1].

HuTepecHo, 4T0 AJICH OBLUT TOCTIUTATU3UPOBAH B
6oneHUIy batnepa B [IpoBunence, mrar Pon-AiineHn,
KoTopast Obuta ocHoBaHa B 1844 rony (4 B HacTosIee
BpeMsl SBiAeTCS (IIarMaHCKON ICHXHATPUYECKON
OOJIbHUIIEH, CBSI3aHHOM ¢ METUIIMHCKOM IIKOJIOH Y HU-
BepcureTa bpayHa), a He B GoJiee cTapylo U TaKXke H3-
BECTHYIO O0NbHHIYY MaKkiIMHa, KPYITHOE IICUXHATPUYIe-
CKOE YYpeXKICHHEe, CB3aHHOE C | apBap/CKOil mMenu-
uMHCKOM kool [44]. OpHako B TO Bpems
HApKOMAaHHS M MPOOIJIEMBI ICUXUIECKOTO 3I0POBbS HE
OBUTH MPEIMETOM OOIIECTBCHHOTO MPU3HAHUS, W €ro
00JIe3Hb U WCTHHHAS NPUYMHA CMEPTU JCPKAIUCH B
cekpere [1]. AisieH OBUT MMOXOPOHEH HAa CEMEHHOM
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yuacTke Ha kiaaounie Maynr-O6epH [43, 44]. O ero
KOHYMHE ITHCAIN Ta3eThl M0 BCEH CTpaHe, a ero KeHa
MOJTydaJia MIChMa ¢ COO0JIC3HOBAaHUAMHU M TEIETPAMMBI
co Bcero Mupa. B onmHoil u3 crareii o HeM B New
England Journal of Medicine «c ynuBieHneM oTMmeda-
JI0Ch, 4TO MPOLLIO OoJice MOIyBEKa, MPEXIE YEM XO-
POIIIO TTOATOTOBIICHHBIN XUPYPT CTall MHOHEPOM B Me-
TOJax MIPUMEHEHHUSI HapK03a B TOM MECTe, 13 KOTOPOTro
MPHUILIO 3TO OTKpbITHE» [11].

Kapbepa Annena mociysxuiia mpumepom Juist 0y-
JYIINX Bpauei, KOTOpbIe Ha4aJlu CIIeUaTM3HPOBATHCS

B o0JyiacTH aHecTe3noioruu. Yepes Tpu roja mocie ero
cmept xupypr m3 MGH ToBapm Xont Bpaamoy
(Howard Holt Bradshaw, 1904-1969) 6bur Ha3HaueH

€ro NPEeeMHUKOM Ha JJOJDKHOCTH QHECTE3HOJIOTa, U 3Ta
JIOJDKHOCTH, HAaKOHEI[, CTaja oruiadnBaeMoi. B 1936
roxy bpaamoy ymren B 0TcTaBKy, H €ro MECTO 3aHSII
I'eapu Hoymz buuep (puc. 5), npyroit xupypr u3 MGH
[9, 39]. B 1941 rony buuep Takxke ObUT Ha3HAYESH HPO-
(eccopom aHecte3nonoruu B ['apBapackoil MeanIMH-
CKOU

Puc. 5. Henry Knowles Beecher (1904-1976)

IIKOJIE — HAa TIEPBOM CIIENHAIM3UPOBAHHON Ka-
tdenpe anectresunonoruu B CoenuHenHbix [lltatax [45].
buuep okazan 3HauMTeNbHOE BIUSHUE HAa pa3BUTHE
aHecTe3uosioruu B bocToHe u o Bceit cTpane.

Takum obpasom, @prmMeH AnseH ObLT OJHUM M3
MIEPBBIX Bpadeil B CTpaHe, CIECIHATU3UPYIOMUXCS Ha
anecte3nu. OH Taxke ObUI MEPBBIM AHECTE3HOJIOTOM,
Ha3HAYeHHBIM B METUITUHCKUH IMEPCOHA KPYIHBIX 00-
CTOHCKHMX OoybHUII Oonee dem uvepe3 S0 neT mocne
Toro, kak B MGH Obuta BriepBbI€ MPOJAEMOHCTPHUPO-
BaHa CIIOCOOHOCTH 3upa yCTPAHATh XUPYPTUUECKYIO
601b. OH ¥ ero xeHa OBUIH MOTOMKAMHU JBYX CaMBIX
W3BECTHBIX W 3HATHBIX cemeil B HoBoit AHriuu, 1 oH
OBUT OJIHUM W3 TIHOHEPOB B Pa3BUTHH OOyUYCHUS aHe-
CTE3UH KaK JUIi MeJcecTep, TaK U Juis Bpaden [46].

[epBas iaHOBas WHTYOAIMs TpPaxew BO BpeMs
HapKo3a ObLIa BBIMIOJNHCHA B KoHIE XIX Beka Xupyp-
ramu: copoM YwuibsMoMm Mak-OBeHom (William

Macewen) B [lloTmanmim B 1878 ., [Ixxozedom O'[IBaii-
epom (Joseph O'Dwyer) B CILIA u ®pannem Kynom
(Franz Kuhn) B 'epmannu. Tpoe Bpaueii cTosut y HCTO-
koB pasButus aHectesuosoruu B CIIIA B xonne XIX
Beka: Apryp E. I'Benen, Pamsd M. Yorepc u [xon C.
Jlanau.

APTYP I'BEJEJI

Aptyp I'Benen (puc. 6) poawics B 1883 rony B
CEeNIbCKOW MeCTHOCTH mTata MHanaHa B cembe pabo-
ynx. M3-3a TsHKeNnoro (MHAHCOBOTO TOJI0XKEHHUS CBOCH
ceMbH ['Besiest ObLT BEIHYKI€H OPOCUTH BOCBMOH Kitacce
U TIOWTH paboTaTh, YTOOBI MPOKOPMHUTH CeMblo. Pu-
HAHCOBBIE TPYAHOCTHU, C KOTOPBIMU OH CTOJIKHYJICS B
Haydaje CBOEH Kapbepsl, MPOJOJDKAIUCH HA MPOTSKE-
HUHM Bcel ero xu3Hu. B Bo3pacre 14 ner, padoras BMe-
CTE C OTLIOM
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Puc. 6. Arthur Ernest Guedel (1883-1956) — amepuxanckuii anecmesuonoz

B KOMITAaHUHM IO TIPOM3BOACTBY NI, I Beaen nore-
PSUI TpH MaJIblia Ha IPaBOH pyKe B pe3yIbTaTe HECUacT-
HOTO ciTy4asi Ha mpou3BoJcTBe [47, 48]. He sxenas mos-
BOJISITH ATOMY HEAOCTaTKy OIPaHWYMBATh €0, OH CTal
HCKYCHBIM IUTOBIIOM U YeMITHOHOM 110 60ps0e [47]. He-
BEPOSITHO, HO OH TAK)KE CTaJ KOHLEPTHPYIOIIUM ITHa-
HUCTOM «1podeccroHansHOr0 ypoBH» [49]. XoTd
I'Benen HUKOTIa HE YUMIICS B CpeTHEH IIKOJIE, OH OBII
YMHBIM ¥ aMOUIMO3HBIM. C TIOMOIIBIO Jpyra CeMbH,
KOTOPBI OBUI BpauoM, OH CJIall BCTYHHTEIbHbIEC 3K3a-
MeHs! 1 B 1903 rogy moctynuin B MeAUIMHCKUI KOJI-
nemx Uunuanst [50-52]. Bo Bpems ero paboTsl Meau-
IMHCKAs IIKojla OblIa OOBeAMHEHA C HECKOJIbKUMHU
JIpyrumMu yueOHBIMU 3aBefieHusIMH U B 1907 roxy crana
MEIUIMHCKON 1IKoyol YHuBepcuteta Ilepapro. 3a-
TeM, B 1908 rojy, ero HelaBHO CO3JIaHHAS IITKOJIA ObLIA
BKJIIOYEHA B COCTaB MEJUIIMHCKON IIKOJIbI Y HUBEPCU-
tera Muauansl. B To Bpems MenunumHckoe oOpazoBa-
Hue ['Benena Bkiodano B ceOst 4-1€THIOI0 y4eOHYIO
IporpaMMy, YTO 3HAUUTENBHO OTJINYAJIOCh OT 2-JeT-
Hel yueOHOW mporpaMmel Apyrux mkoi [53]. B 1910
rogy ObUT OIyONMKOBAaH 3HAMEHATENBHBIA JOKJIAR
@diiekcHOpa, B KOTOPOM PAaCCMOTPEHBI M TOTIEPKHYTHI
IIMPOKO PACHpPOCTPaHEHHbIE HEAOCTATKH B CHCTEME
BEICIIEr0 MeauImHcKoro oopazoanus CIIA. Yrto ka-
caercs anbMa-marep ['Benmena, To B oT4eTe yImOMHHA-
JIMCh HOMMHAJIbHbIE BCTYIHTENbHbIE TPeOOBaHUs, UTO,
HECOMHEHHO, MOMOINI0 eMy noctynuts [53]. I'Benen
OKOHYMJI YHUBEPCUTET ¢ oTIn4ueM B 1908 roxay, 3atem
oTyumncs 6 MecdaueB B acnupaHtrype B Muauanamo-
Jmce, TOe Hay4dywics NpUMEHSITh 3dup u xiopodopm
[52]. B 1909 roxy I'Bemen oTKpbUT OOIIYIO TIPAKTHKY,

npezsiaras 3a JOTOJIHUTEIbHYIO TUIaTy YCIYTH aHecTe-
3uosora [50]. B panHeit HenaTUpOBaHHOW JTHEBHHUKO-
BOH 3amucu, ['Benen kamoBajcs, 4TO «HEe ObUIO pa-
0OTBI, KOTOPYIO MOXHO OBLIO OBl BBITIOJHATH 3a
JCHBI», X OH 4acTO «paboTal GecIuiaTHO, 4TOOBI CKO-
potatb Bpemsi» [54]. I'Benen xenumiics Ha @nopenc [o-
potu ®ynron (Florence Dorothy Fulton) 16 despans
1909 rona; onu mpoxxmwin B Opake 48 et [47, 55].

B nauane cBoeil kapeepsl I'Begen nposiBui cebs
Kak HOBaTOp. B To BpeMs Kak MHOTHE Bpa4yd CUUTAIH
007b TIpY pojax OOBIYHBIM siBJIeHHEM, [ Bemen He co-
IJIamancs ¢ 3TUM M IOCBSITHI BPeMs H3YyUEHHIO aKy-
mepckoit anecte3un [56]. XoTa mepBblil cioydail aky-
IIepCKON aHecTe3nn XyopodopMoM OBIT 3apeTrHCcTpH-
poBaH B 1847 romy MOTIaHACKMM aKyIIEpPOM CIPOM
Jxeiimcom SlHrom CumricoHoM, Ha pyoexe XX Beka
OyIyluM MaTepsM NpeIarajoch Majo MeTOJI0B 00e3-
6omuBanus [57]. HecMoTpst Ha 0OIIECTBEHHBIN CIIPOC
Ha aHECTE3MI0, MOAJCPKAaHHBIH JIBIKEHHEM 3a OCBO-
O0’XKIeHNEe >KEHIMH, MHOTHE aMEepHKaHKU IO-TIPEex-
HEMY BCTPEYaJH POJBI C HEOOBIYaWHBIM CTPAaXOM IIe-
pen OOJBIO W OMACEHUSIMHU, CBSI3aHHBIMH C 3a00JeBae-
MOCTBI0O M cMepTHOCThIO [58]. B oTBer Ha »sTH
conmansHble (pakTopel I'Benen MpoIeMOHCTPHPOBAT
CIIOCOOHOCTH COYETaTh MEAUIIMHCKIE HCCIICIOBAHUS C
TEXHUUYECKON m300peTarenbHOCThIO0. ['Begen pa3pabo-
Tall U 3alaTeHTOBAJ] YCTPOWCTBO IS I10/1a4U BO3/lyXa
U 3aKHCH a30Ta BO BpPeMs POJIOB, CO3/aB, BO3MOXKHO,
TIepBBIA BapuaHT 00€300JIMBaHUS, KOHTPOJIHPYEMOTO
nanuerToM (puc. 7) [59, 60]. OH omyGimKkoBan pe3yb-
taTsl 1800 caydaeB UCIOAB30BAHUS CBOETO anmapara u
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npumejli K BbIBOAY, YTO 6€p€M€HHa${ nanucHTKa
«BCKOpP€ y3HaJa, 9To €€ 00JIerYCHUE 3aBUCHT OT...

A. E. GUEDEL,
OBSTETRICAL ANESTHETIC MACHINE,
APPLIOATION FILED SEPT. 12, 1011.

1,045,140.

Patented Nov. 26, 1912,
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Puc. 7. Texnuuecxas urmocmpayus (US 10451404) annapama dokmopa Apmypa [ 6edena onsa akyuiepckoul ave-
cmesuu, ynpasniemoll nayuenmom, npedcmagiennas ¢ Ilamenmunoe gedomemeo Coedunennvix LlImamos (oxono
1912 200a) [61]

TOHKH MEX]y AeHCTBHEM ra3a 1 00, IpHyYeM ras

Bceraa mobexmaert... » [62, 63].
Cragum HapKo3a

K 34 romam I'Bemen ObIT CyHmepHHTEHIAHTOM
6onpHuIBI MHanananonuc J{uakonec [64]. Ho 6 am-
pens 1917 rona, nocne Berymnenust CIIIA B Ilepyto
MHUpPOBYIO BOWHY, OH mojajl B OTcTaBky [65]. I'Benen
CHaJaja JOOPOBOJIBHO TOMIEN CIYXKUTh B apMHIO, HO
eMy OBLIO 0TKa3aHO M3-32 HEMOJIHOLEHHOCTH €r0 PYKH
[52]. Yepe3 nmBa Mecsma OH YCIIENIHO JOOWIICS OCBO-
0OXIIeHHsI OT BOSHHOH CITy>KOBI ¥ OBLT Ha3HaYeH O(pu-
epOM MEIUITMHCKOH ci1yk0BI apMui (puc. 8) [66, 67].

[ocne mrectn Henens 0a30BOI MOATOTOBKU CTapIIAA
nerirenant I'senen 6bu1 HampasneH B lllomon, @pan-
uusi. Ha 550-mMunpHOM 3anagHom GppoHTE CypOBBIC pe-
UM TEXHOJOTMYECKOM M XMMHMUYECKON BOMHBI IIPU-
BENH K TOMY, 4TO I'BeJieNl CTOJKHYNCA C paHEHUSIMH,
«bornee riryOOKUMH M OOIIMPHBIMIY», Y€M KOTAa-11bo
B HCTOpUU uenoBeuecTBa [68, 69]. boaee Toro, 3tu pa-
HEeHHUs1 OpPOCHIIH BBI30B (hapMaKOJIOTHYECKAM BO3MOXK-
HOCTSIM aHECTE3HMH 1 BBISIBUIIN 3HAUYUTEIbHBIC IPOOEIIBI
B BO3MOXKHOCTSIX OKa3aHHUsSI aHECTE3HOJIIOTNYECKOM Mo-
MOIIH.
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Puc. 8. Oduyuanvuwlii goennviii nopmpem cmapuiezo Aeiimenanma Apmypa I'edens (oxono 1917 2.) [60]

Ha myHkrax cOopa paHEHbIX, pacIoJ0KEHHBIX B
HECKOJIbKUX MUJISIX 3a JIMHUEH (poHTa, ['Benen npoo-
JIWJT aHECTe3WI0 COTHAM paHeHbix congat [70]. IToce
OJTHOW 0’KECTOYCHHOM OUTBBI OH paboran 72 uaca 6e3
nepepsiBa U KoHTposipoBan 40 onepannoHHBIX CTO-
noB [51]. U3myuenHsIi, I'Befen ceToBai Ha «IjIadyeB-
HOE OTCYTCTBHE 3HAaHUH 00 aHECTE3UH B MEIUIIMHCKOM
kopmyce [apmuu]» [71]. OH ¢ pa3oyapoBaHHEeM OTMe-
YaJl, YTO «XHPYPT... [MMeI] HOJIHBIA KOHTPOJIb HaJl aHe-
CTE3HEH... U, KaK MpPaBWIO, [HMYETo HEe 3HAN| 00 aHe-
cresum» [70].

I'Bemen pemmi, 4TO XUPYPrUYecKUM Opurauam
HY’)KHa TOMOIIb, U CaMOCTOSITENILHO 3apy4miICs MOJ-
JICPKKOH MeACecTep M CaHMTapoB. DTOT IIar MpHUBEI

I'Benena k co3naHui0 yueOHOH IIKOJIBI, TAE OH MPEero-
JlaBal CHCTEeMaTHYEeCKUI MOAXO0J K MOHHMTOPHHTY M
MPOBEACHUIO Hapko3a 3dupom [72, 73]. I'Bemen wuc-
MOJIb30BaNl TaONUIly (pUcC. 9) IS OIEHKH TIyOHHBI
HapKO03a Ha OCHOBE YaCTOTHI JbIXaHHUs1, ABHKECHUS IJ1a3,
Cy)KEHHSI 3payKOB U TJIOTAHHUS KaK CIIOCO0 «00ydeHuUs
(u3MYECKNM IPU3HAKAM 1 CUTHAJIaM OTTaCHOCTH, KOTO-
pble MOXHO OBUIO OBI JIETKO YJIOBHTb...» [74-75]. DTOT
00€BOIl OMBIT JIET B OCHOBY HOCIIEIYIONINX ITyOInKa-
i I'Beena u ero y4ueHust 00 oreHKe IITyOMHBI aHe-
CTE3MH.
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Column 7. Area of swallowing
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Puc. 9. Knaccupuxayus anybunvt naprosa. Mz : Guedel AE. Inhalation Analgesia: A Fundamental Guide. New
York: The MacMillan Company, 1937. p. 25 [49].

Kononka 1. [[vixanue

Konouka 2. Peaxyus 3paukog
Kononxka 3, 4, 5. 3pauxu
Konouka 6. Pegnexc ek
Konouka 7. Obracme enomanus
Konounka 8. Obracme peomut

K mapty 1918 rona I'Benen pykoBoaun aHecTe-
3HOJIOTHEH B "eThIpex 0a30BbIX rocnuTayax. OH exe-
JHEBHO TOCEIan KaXKABIH TOCIUTalb, MEPEIBUTASACH
M0 Pa3OUTHIM, TPA3HBIM JoporaM (hpaHIly3CKOH Cellb-
CKOM MECTHOCTH Ha MoTouukie. [Ipeanounraemelii um
BUJI TPAHCIIOPTa B KOHEYHOM UTOTE MPUHEC €My IIpo-
3BUILE «aHECTE3UOJIOr HAa MOTOLUKIEY [76]. OH pyKo-
BOJIMJI COTHSIMH HEONBITHBIX COTPYIHHMKOB, BKIFOUas
CllydallHBIX CaHHTapOB, HOCHIBIIMKOB U CEKpeTapeil
[73]. Tlepen oxoH4YaHMEM BOWHBI apMHUsl HAKOHEL OT-
KIIMKHYJIach Ha €ro MPOChOBI W HAIIPaBHJIA CIIEIHAIIN-
CTOB JIJIs 3aMEHBI BPEMEHHBIX METUIIMHCKUX CTAXKEPOB
I'Benema. DTOT mar o3Havasl NpU3HAHUE BaXKHOCTH Pa-
60THI I'Beena v BO3pOCIIYIO aKTyalbHOCTh aHECTE3UHU
JUISI BOGHHOM MEIUIIMHEI.

[Tocne yBonbHeHUs ¢ modeToM B MapTe 1919 roma
I'Benen Bepuyscs nomoid. Micromus cBon (puHAHCOBBIE
cOepexeHus1, OH HavaJl YacTHYIO NMpakTuky [77, 78]. Ha
KoH(pepeHnn MeIuHCKo# acconuanuu mrara Ua-
JraHa B ceHT0pe 1919 roxa oH npecTaBuil pyKoIuch,
o3aryaBiieHHyl0 «Knmaccudukanust TpeTbel craanu
HapKo3a MO 3HAYCHMIO JBIDKEHUH TJIA3HBIX SOJIOK»
[79]. Tnmazubie pediaekcsl ObUTH BaKHBIM HOBOBBE/IC-
HHEM, OTKPBIBIIUM IyTh K KOPPEISINU (PU3HUECKUX
MIPU3HAKOB C TIyOMHOW Hapkosa. ITyOmumkarus Tab-
IMIBl TOyOWHBI HAapKo3a B CTaTk€ B OIKypHAle

Anesthesiology npunecna ['Befeny mupokoe npu3Ha-
HHe [75]. C xapakTepHON CKPOMHOCTHIO U HMHTEJJICK-
TyaJIbHOM 4€CTHOCThIO I'Besien mpeacraBuil CBOM OT-
KPBITHS KaK «paboTy MOUX JIpy3ed U MOIO... COBMECT-
Hyo paboty» [78, 80]. Bweibop I'Bemena orpakaer
TECHYIO B3aMMOCBS3b MEX/y aHECTEe3HOJIOraMH-TIPaK-
THKaMHl W HOBAaTOpaMM B OOJIaCTH aHECTE3HOJIOTHH.
«Jlpy3bsAMI», Ha KOTOPBIX OH CCBUIAJICS, OBIITM aHTIIMH-
ckue Bpaun [Ixon CHoy (John Snow) m ®poancuc
[Mnommu (Francis Plomley), koTopble paHee ONHCHI-
BaJIK ATambl U crenenu aHectesuu [81, 82]. Bkmagom
I'Benena B ux paboTy CTaN0 pacUIMPEHHOE M TOYHOE
onpenenenue 111 xupyprudeckoi cragun Hapkosa [75].
JHI0TpaxeabHble TPYOKH C MaHXKETAMHU
Uwurast JIEKIIUU B KauecTBE aILIOHKT-TIpodeccopa
B cBOei alma mater u paboras B JlemaprameHre 3apa-
BooxpaHeHust Muanananonuca, ['Begen nmoceman peru-
OHaJIbHBIE COBELIaHUs 1Mo aHecTe3uu [72, 83]. Tam oH
mo3Hakommicst ¢ Pamspom Yorepcom, mpodeccopom
BucKOHCHHCKOTO yHHMBEpPCHUTETa M ITHOHEPOM aKaje-
muyeckoit anecresuun [78, 85]. B VYorepce I'Benen
Halesl eIMHOMBIIUICHHUKA U COPAaTHHKA, TOTOBOTO K
COTPYJHHUYECTBY, U TIPOJEMOHCTPHPOBAJI, KAK TBOpUE-
CKHE MBICIUTENIN O0BEIUHAIOT CBOU TAJAHThI AJIS pe-
LIEHHS] TEXHUIECKUX TPOOIIEM aHECTE3UOTIOTHH.
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Bo03MO0XHO, caMbIM 3HAYUTENBHBIM PE3yJIbTATOM
pabotel I'Benen ¢ YoTrepcoM cTajo COBEpIIEHCTBOBA-
HUEe WHTyOanmu Tpaxeu. I'pedeckuii Bpad [mmmoxpat
BIIEPBEIC OMICAJl YHIOTPAaXCATBHYI0 HHTYOALNIO B IIsI-
TOM BEKe J10 HaIei 3psl, a B 1879 ronay moTmanackuit
XHPYPT 10 UMeHH c3p YmrbsaM MakbiosH (Sir William
Macewen) mpoBeJT IEPBYIO IIAHOBYIO HHTYOALHIO Ue-
pe3 poT ans anectesuu [86, 87]. 3arem cap AliBeH
Mbrusut, aHeCTe3U0IIOT UPIIaHICKOTO MPOUCXOKACHHS,
YCOBEPILEHCTBOBAJI METOAMKY, BBE/IS B 33/IHIOIO YacTh

TJIOTKH MapJIeBbIi TaMIIOH, YTOObI 00ECIIeUnTh repme-
TUYHOCTh M CHHU3UTH IOCTOSHHBIH PHCK aclUpaiyn
[88]. I'Bemen mpoomKat COBEPIICHCTBOBATE ATOT IIPO-
necc. B cBoelt nomamiHeit 1abopaTtopuu B IoBaie OH
9KCTIEPUMEHTHPOBAI C MIPE3epBAaTHBAMH, PE3NHOBBIMHU
XHPYPTAYECKUMU TiepyaTkaMu u kieeM [83]. B xonre
KOHIIOB, OH CO3/IaJl IEPBYIO YHJI0TPaXealbHyI0 TPyOKy
¢ mamxkeroit (ETT) (puc. 10) [89] u nponemoncTpupo-
BaJI CBOH MEPBBIN MPOTOTHII, UCIIONIB3YS TPaXeH

CATENTER
BEFLAYED

CATEETER
INFLAYED

Puc. 10. Hz00pasicenue opucunanbHoll 3HOOMPAxeaibHol mpyoKu ¢ MaH#Cemoll (86epXy: CNyWeHHAsA, 6HU3Y:
nadymas), paspabomannoii ookmopamu Apmypom I'sederom u Parogpom Yomepcom. Juamemp mpybox co-
cmasisin npumepro 14 0iotimog 6 onuny ¢ euympennum ouamempom 3/8". [80]

JKUBOTHBIX, KOTOPBIE €ro >Ke€Ha MpPUHECHa JOMON
OT MecTHOTO MsicHUKa [83, 90]. MHOTrOYHCIICHHBIE TIe-
penucku Yotepca u ['Benena ObUIM MOCBSIIIEHBI BO-
MpoCy pacroiokeHus MaHxetsl [48]. I'Begen mpore-
CTHPOBAJl MaH)XeTy BHIIIE, HU)KE U HAa YPOBHE CBSI30K
[78]. 3atem ['Benen ompobosan cBoro ETT nHa marm-
€HTe, TIePEHECIIIEM JIAapOTOMUI0. UTOOBI TIPOIEeMOH-
CTPUpPOBATh OTCYTCTBHE MPOTEYKH OH cOOOmam B
mUCEMe YOTepcy, UTO «HATOJIHWI €r0 POT M HOC YH-
CTOM BOJIOM M OCTaBWJI TaM ... JIeXka Ha criuHe Ha 15 Mu-
HYT... » [91].

UYrobbl nokazaTth npeumyniecta ETT ¢ mamxke-
TOH, ['Besienn Hanucan Mocjeayolre Nucbma, B KOTo-
PBIX H3Jaraj IUIaH KCIOJB30BAHUS MOJCIH COOAKH,

MOTPY)KEHHONH B aKBapUyM C «HECKOJBKHUMH Kpacu-
BBIMM MOPCKUMHM pakoBuHaMu» [92, 93]. [IpamaTtudye-
ckas nemouctpanust ETT ¢ mamxkeroit I'Benena cocto-
suack 8 mas 1928 rona mepen aynuropued Bpaden u
CTYJICHTOB-MEJMKOB B DMEpPCOH-X0JIe Y HUBEpCUTETa
Wupnans [94]. B Tot nenp ['Benen uHTYOHpOBA CBO-
€ro JIOMalIllHEero Ica Mo KIWYKe DpBel ¢ MOMOIIbIO
ETT ¢ mamxkeToli 1 morpy3ui ero moj Boxay (puc. 11)
[83]. Yorepc mpoBoaun NpUHYAUTEIbHYIO BEHTUIIS-
LU0 JIETKHUX, UCTIONb3Ys 3aMKHYTBIH KOHTYp C CHCTe-
MO# abCcopOIMK HATPHEBO-M3BECTKOBOM KHCIOTHI [95].
I'Benen B TeueHME Yaca YUTAJ JIEKLHMIO, a co0aKa, Haxo-
JAIIAsicsl oJ| HapKO30M, IIaBajia Mo3adu Hero. 3ateM
OH BBITAIIUJI COOAKY U3 aKBapuyMma



Danish Scientific Journal No93, 2025

W
S

81

Puc. 11. ®omoepadghus snamenumoeo sxcnepumenma I sedena ¢ noepydicenuem 6 00y cobaxil, NPOEeOeHH020 8
1928 200y. Cobaky, nonryuusuyio kiuuky Airway, éseiiu 6 HapKo3 uepe3 IHOOMPAXeaibHy0 mpyoKy ¢ MaHdice-
mou u nozpy3uau noo 800y [84]

U 9KCTyOUpOBaji. DWpBOH, COHHBIM, HO BIIOJIHE
OOIpBIiA, CTPAXHYJ JUIITHIOK BOIY CO CBOCH IIEPCTH U
yOexal co CICHBI O]l €AUHOAYIIHBIC aTlyIOqICMEHTHI
[78, 89, 94]. B kauecTBe mogapka U B 3HaK IPHU3HATEIb-
HOCTH ['Been oTnpaBmit cobaky «IKCIPECCOM» B «Jia-
Ooparopuro» Yotepca [96].

I'senen u Yorepc oOCyamin CBOW HOBBIN METOX
9HJOTpaxeajbHOr0 HapK03a B HECKOJIbKUX MUChMaXx, B
KOTOPBIX OINHMCHIBAIIACH DBOJIOLHS IHIOTPAXEATBLHOTO
Hapko3a [88, 97]. BmecTe OHM NPHUMIHCHIBAIOT HICIO
MAaH)XEThl aMEPUKAHCKOMY IIIACTHYECKOMY XHUPYPry-
HoBatopy Jlxopmky Hoppancy (George Dorrance,

1877-1949) [97, 98]. C nosiBjieHHMEM MBILICYHBIX pe-
JIAKCAHTOB BEHTWIALUS JIETKUX C TIOJOXKHATCIHHBIM
JABIICHUEM MOCTETIEHHO CcTajla 0e301acHON ¥ IOBCe-
nHeBHOM mpaktukoi [67]. B 1931 rony Yotepc BBen
ETT c mamxkeToit ['Benena B OpoHX HE3aBHCUMOM BEH-
TWISIAH JIETKUX, 9YTO OTKPBUIO HOBBIE TOPU3OHTHI IS
TopakanbHOW xupypruu [67, 99, 100]. 3atem I'Benen
MPE/UIOKUIT HOBATOPCKYIO MOAM(DHUKALIUIO B BUIE OJI-
HOTIPOCBETHOH TPyOKM 3aMKHYTOrO KOHTypa abcopd-
uuu CO», npoBelneHHE HCKYCCTBEHHON BEHTUIISALIUU
JIETKMX U MUHHMM3AIMS C JBOMHOM MaHXKETOM, KOTO-
pyIo IpecTaBui ero yudeHuK DMepu PoBeHcTaiiH (puc.
12) [94]. Kopoue roBopsi, ['Been u ero koymiern

Puc. 12. Emery A. Rovenstine (1895-1960) — doxmop meduyunvl, anecmesuonoz
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PELLIMIIN TaKUE CI0XKHBIC 33/1a4H1: 3aIIUTa OT aCIH-
panuy, CHIDKCHHE IOTEPh aHECTE3MPYIOIIUX Ta30B,
BO3MOYKHOCTh HCIOJIB30BaTh OoJiee TIIyOOKHEe YpOBHH
HapKo3a W OTCAChIBAaHUS M3 Tpaxeu Oe3 kamuit [83].
OTH MHHOBAIIWY el OOJIbIIe YKPEIIIN aHeCTE3N0II0-
THIO KaK YHUKAJIBHYIO CIICIIHAIN3AINIO0, TO3BOIHBIIYIO
XHPYpraM BBIIOIHATH HOBBIE, O0ee IINTEIbHBIC U MH-
Ba3UBHbIE OPTOIEINYECKHE, TOpaKaIbHbIE, eIUaTPHU-
YECKHEe, YETIOCTHO-JHIEBBIE U HEHPOXUPYPrHYECKUE
orneparuu. ['Been Takke 1aj XUpypraMm BO3MOXXHOCTh
COCPEOTOYUTHCS Ha ONEpalMsX, a He 3aHUMAaThCSI JII0-
OHUTENbCKOM aHecTe3noIoruei [58].
Bosnyxosoa I'Benena

B xonme 1928 roga I'Benen mepeBes cBoo CEMBIO
B [Tacaneny, mrat KamdopHus, mpenmnoaoXuTenbHO
0 TIPHYUHAM, CBSI3aHHBIM CO 3I0pOBBeM ceparma [78].
OH 0BT HA3HAYCH KIIMHUIECKUM TIpodeccopoM B YHH-
Bepcutere HOxuo# Kanmupoprun u dompaume «Kempbr
JluBaHa», HO MOHAYATY Y HETO OBUIO MaJo MaIlIEeHTOB
U orpaHuueHHbIN noxon [60, 78]. B cBoOoHOE BpeMs
OH CHOBa OpraHN30BaJl JOMAIIHIOK Jadoparoputo. Ha
9TOT pa3 OH COCPEIOTOUMIICS HAa YCTPaHEHUH 00CTPYK-
oUW AbIXAaTCIbHBIX nyTeﬁ, onacHou JJIA )KU3HU TIPO-
6s1eMBI, 4acTO MPHUBOISALICH K SKCTPEHHON TpaxeocTo-
mun. C Tex mop kak B 1846 romy mosBuics 3puUpHEIA
HapKo3, BpPadM HCIIOJIB30BATH POTOPACIIMPHUTENH U
SA3BIKOAEPKATENN, KOTOPbIE HEM3MEHHO INPUBOIMIN K
MOBPEXICHUAM Ty0, CKoaM 3y00B M TpaBMaMm CIIH3H-
croit obosouku [101]. PoTormorka sSBASETCS OCHOB-

HBIM MECTOM OOCTPYKIMH JAbIXaTeJbHBIX IMyTeH y ma-
LMEHTOB, HaXOIIIUXCS B OECCO3HATENBHOM COCTOS-
HUH WA 10/ HapKo30M. OOCTpyKIus 0OBIYHO BO3HU-
KaeT M3-3a paccinabieHus sI3bIKa U MYCKYJIaTyphl HIXK-
HEW YEeIOCTH, YTO NPHUBOAUT K CMELICHHUIO S3bIKA U
HaJrOpTaHHUKA Ha3ajJ M HAPYIICHHWIO NPOXOIUMOCTH
JbIXaTeNbHbIX MyTed. Brnepole ['Benen ommcan cBoi
pOTOrI0TOYHBIH Bo3ayxoBo B 1933 roxy B «KypHane
AMepUKaHCKOW MEAMIMHCKON acCOIMALUNy CIEAYI0-
muM  o0pazom: «[JIOTOYHBIE BO3AYXOBOJIBI CTaJIU
HEOTHEMJIEMOH 4acTbI0 00OPYAOBaHUSA AHECTE3UOJNO-
roB. Jlo cux nop paznnunsie GOpMBI BO3TyXOBOJIOB H3-
TOTaBIMBAIN U3 METAJlIa, HO BCE METAUIMYECKHE BO3-
JyXOBOJbl B TOW WJIM HWHOM CTENEHH TPaBMUPYIOT,
Jaxe Tpu OepeXKHOM HCTIOJIB30BAHHIH, YaCTO MPUBOJS
K TIope3aM WK ymrbaM ry0, CKoJIaM FITH CIIOMaHHBIM
3y0aM WiIH pBaHBIM paHAM CIHU3UCTOH OOOJOYKH
rI0TKH. Bo3myxoBon, n300pakeHHbIH Ha PUCYHKE, U3-
TOTOBJICH U3 PE3UHBI U ABJIACTCA JOCTATOYHO MATKUM
Y THOKMMHU, YTOOBI HE TPAaBMUPOBATH, HO B TO )K€ BPEMsI
JOCTAaTOYHO KCCTKHM, ‘ITO6I>I OoAACPKUBATL MPOXO-
JUMOCTb B POTOIVIOTKE TPH JIOOBIX yCIOBHSX. ['MO-
KOCTh BO3/1yXOBOJIa TIO3BOJISIET €My COOTBETCTBOBATH
Pa3MYHBIM U3rHOaM POTOTIIOTKH Y Pa3HbIX JIFO/CH.
Meramm4aeckast BCTaBKa BHYTPH BO3ILyXOBOJa
MIPUMEPHO Ha 2 CM MPEOTBPAINACT CAABICHNUE PE3UHBI
Mexny 3ydamm» (puc. 13) [102]. Ha 14 cTpokax oH
OITHcal yCTPOHCTBO, KOTOPOE CETOAHS ABISIETCS OUTH
CHHOHHMOM TEPMHHA POTOTJIOTOYHBIE BO3TYXOBOJBI.
Ha nanHbII MOMEHT HX

Puc. 13. @apuneeanvuviii 6030yX0800 U320MOBIEH U3 PE3UHbL, C MEMALIUYECKOU 6cmaeskoll 6 3azyonuxe [102]

CTPOCHUC MOKET JOCTATOYHO CYIIECTBEHHO OTJIN-
4aTbCA, HO SIIOHUMHYECKUHN TCPMUH «BO3AYyXOBOJ I'Be-
JcJiay MPOYHO 3aKPCHUJICA 3a BCEMU POTOITIOTOYHBIMU
BO3AYyXOBOJaMH.

ITo ceit JACHb BO31YXOBO/bI FBeaena OCTar0TCA HC-
3aMCHUMbBIM MHCTPYMCEHTOM IJIs1 aHECTE3UOJIOTOB, pe-

aHMMATOJIOrOB, Bpaueil CKOpoH MOMOIM, Clenualu-
CTOB 10 MEIUIIMHE IKCTPEMAIIBHBIX YCIIOBHH, Meace-
CTep U MapaMeAUKOB U ABISIOTCS IPUMEPOM TOT0, KaK
aHecTe3usi INPOHUKIA B JAPYrHe CIELUAIbHOCTU HU
YPOBHHM OKa3aHHWs MEIULMHCKOW momoinu (puc. 14)
[103, 104].
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Puc. 14. Onpedenenue pasmepa pomoeiomouno2o 6030yxX06004a. 0m ePXHUX Pe3y08 00 Veid HUNCHEl YeTtoCmu,
b0 om mouxu yxa do yena pma. https://med-game.ru/manipulations/ustanovka-vozdukhovoda

Mesxaynapoanslit crannapt ISO 5364: 2008 «Ane-
CTE3MOJIOTHYECKOe U JbIXaTelbHOEe 00O0pyIoBaHUE —
opodapHHreanbHble BO3LYXOBOABD) OMHUCHIBAET Opoda-
PHHIealIbHBIN BO3JyXOBOJ KaK «yCTPOICTBO, MpeHa-
3HAUEHHOE JJIs1 HOAEPKAHHS IPOX0XKICHHS Ta3a 4epes
POTOBYIO TOJIOCTb U TJIOTKY». OH MOIATBEPXKIAET, YTO
pa3Mep J0KeH OBITh 0003HAaYeH HOMHHAIBHOW JUIH-
HOH, BBIDOXEHHOW B CAaHTUMETPax, W IPENOCTABIISET
TaOJIMIly, TOKA3bIBAIOUIYIO, KaK JIOJDKHA PACCUUTHI-
BaTHCs JUTMHA M 0003HAUYEHHBIN pasMep (HOMHHAIBHYIO
JUTHHY), @ TAaKKe JIOIyCKH 1 MUHUMaJIbHbIE BHYTPECHHHE
pasmMepsl. [lociienHee nMeeT OTHOIIEHHE K BO3MOKHO-
CTH IIPOMYCKaThb Yepe3 [IbIXaTeNIbHBIE ITyTH JpYyTHe
YCTpPOMCTBA, TAKHE KaK OTCACHIBAIOIIUI KaTeTep.

B pexomenpanusax EBponeiickoro cosera no pe-
agmmarmu (ERC) ot 2010 r. moarBepxmaercs, 4TO
«OneHka HEOOXOOUMOro pa3Mepa JAOCTUTAaeTCs IyTeM

BBIOOpA JBIXATEIBHOTO IMYTH JJIMHOH, COOTBETCTBYIO-
el BEPTUKAIILHOMY PACCTOSTHHIO MEXIy pe3IaMu Ma-
LIMEHTa U YTIIOM HIDKHEH yemtocTy» [105].

I'Bezienn ObUT AaBTOPOM KHUTH, KOTOpas 1O €ro
CMEpTH CUUTANIaCh 30JI0ThIM cTaHaaptoMm [71]. Hag eé
PeIaKTHPOBAHKUEM OH M pabOTaT JI0 KOHIIA )KU3HH. YMEp
OT UIIEMAYECKON OOJIC3HH cepIra.

PAJIb® MUJITOH YOTEPC

Pansd Yotepe (puc. 15) — amepuxaHCKuil aHe-
CTE3MOJIOT, U3BECTHBIH TEM, YTO IPHUBHEC Npodeccro-
HaJIU3M B IIPAKTUKY AaHECTE3HOJIOTHH. Y 0TepC MOoCea
MemunuHCKyl0  IIKOdy  YHuBepcurera Western
Reserve u nocie okoH4aHus Kokl B 1909 r. oTKpBIT
CBOIO MEPBYIO YaCTHYIO MPAKTHKY. YTOOBI MOMOTHUTH
CBOI1 10X0[, OH IIPOBOHI AaHECTE3UOIOIHIECKOoe 00ec-
neyeHre B OoJIbHUIAX U 3y00BpauyeOHbIM KaOWHETax.


https://med-game.ru/manipulations/ustanovka-vozdukhovoda
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Puc. 15. Ralph Milton Waters (1883-1979)

B 1919 roay on omy0iukoBan 3HaMEHATEIbHYIO
paboty «I[louemy nMeHHO TIpodecCHOHATBHEII aHecTe-
3HO0JIOT?», OMHCAB HEIOCTATKH aHECTE3HOJOTHUECKOM
MIPaKTHKH 10 Beel ctpane [106].

K 1927 romy ero pemyTtanus BbIpociia HaCTOIBKO,
YTO €ro MpUITIACHIN Ha paboTy npogdeccopoM B YHH-
BepcuteT Buckoncuna. Tam oH co3fall B MEAULIMHCKON
IKOJIe TIEPBYIO B CTPaHE OTJC/IbHYIO Kadeapy 00e300-
JMBaHUS U IPOrpaMMy 0O0yueHHs PE3UICHTOB MO aHe-
CTE3HOJIOTHH.

Cpenu ero BKJIaJ0B B 3Ty 00sacTh — pa3paboTka
ra3a OMKJIONpPONaHa A KIMHUYECKOTO HCIOJIh30Ba-
Hus, HayaBmascs B 1930-x rogax; MeTO/I MOTJIOMIEHUS
YIJIEKUCIIOTO Ta3a; W 3HAOOpPOHXHAJbHAS aHeCTe3Us
JUISl TOpakaibHOU xupypruu [107].

Yortepc chIrpan BaXKHYIO POJIb B ayTCOPCHHIE
cBoeil Mozenn oOy4deHUs! PEe3U/ICHTOB B JpYyrHe YHH-
BEPCHUTETHI ¥ OOJBHUIIBI, BKIIOYast OoipHUILY benBbio,
KyJla OH OTIPaBHJI CBOET0 MOMoIIHNKa OMepu PoBeH-
craitHa B 1935 rony; u YauBepcuret [leHcuibBanuu,
rae ero yueHuk Pobept pumrc peann3oBan 3Ty Mo-
nens. OH m300per opodapHHTeaTb-HBIN BO3TyXOBOI U3
MeTaJljia, TeNepb U3BECTHBIN KaK BO3yX0BOX Y oTepca.

OObenuHsss KIMHUYECKHE W (pyHIaMeHTalbHbIe
Hay4HBIE HCCJICJIOBAHUS W TOJNB3YSICh IOJHOW IOJ-
JIEP)KKOM CBOMX KOJJIer-Xupypros, Pamed VYortepc
CMOT CO3/IaTh NIEPBYIO aKaJeMHYecKylo Kadeapy aHe-
CTE3MOJIOTMU Ha 0aze komiemka. XoTs kadenapa Yo-
Tepca CTajia BayKHOM BEXOW B CTAHOBJICHUH aHECTE3HO-

JIOTHH B YHUBEPCUTETCKOHN cpelie, OHA HE TapaHTHPO-
BaJia HACTOSIIETO aKaIeMIYECKOTO CTaTyca B MacIITa-
0ax cTpaHBl. YOoTepc HOHSUI, YTO JJIS 3TOrO HeoOXo-
MO CO3IaTh Ipyrue Kadenpsl mo Bcel crpane. [1vI-
TasCh BOCIIPOU3BECTH KaeIpy B CBOEM YHUBEPCHTETE.
Yotepc uckan yudpexaeHus, TIe XUPYPrH XOTEIH ObI
AMETh aKaJIeMHUYeCKylo Kadenpy aHeCTe3HOJIOTHH.
Kpome Toro, oH uckan ydeHbIX-()yHIAMEHTAIUCTOB,
TFOTOBBIX COTPYAHHUYATH B HAYYHBIX HUCCIICAOBAHHIX B
00J1aCTH aHECTE3HOJIOTHH U PCAHUMAIIMOHHON KJIMHU-
YEeCKOH CITyKOBI.

B 1928 roay Pamsd Yotepc yxe roa paboran B
BHCKOHCHHCKOM YHHBEPCHTETE PYKOBOIMUTEIIEM HO-
BOro otjeiacHus aHecre3uoynorud. OHU MO3HAKOMH-
ek ¢ I'BeJenioM Ha aHECTE3HOJIOIMUECKUX COBEIla-
Husx Ha Cpennem 3amane. B 1923 rony Ha oceHHeit
Bcrpede Konrpecca anecreznonoros Yotepe mpeacra-
BUJI KIMHHMYECKYl cuctemy ypaneHus COz. Orta cu-
cteMa Oblla yCOBEPIICHCTBOBAHA IO CPAaBHEHHIO C
JKHIKOCTHOM cuctemoit Jlennnca Jxekcona (Dennis
Jackson, 1878-1980), B Heii ucIoIb30BaIach TBEPAAS
HaTpOHHAs M3BECTh B OeCKIIallaHHOW BO3BPATHO-IIO-
CTyMaTeNbHON cHcTeMe. DTOT METOA OBII OImyOIHKO-
BaH B 1924 roxy u nopabortan B pabore 1926 rona.
[epBonauansHo nornorurens CO2 Yorepca ObLT 3ro-
TOBJICH W3 MeETaJla, HO MOCJIETHHE MOIU(PUKAIHH
BKITIOYAJTU B ce0s PO3pavyHbIil KOHTEHWHED, MTO3BOJISIO-
IIHA BUJETh M3MeHeHne nBera mnoriorureas CO2 mo
Mepe TOTo, KaK OH ITIOCTEIICHHO UCTOINACTCS IIPH JbIXa-
HUM nanueHTa (puc. 16, 17).
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Puc. 16. Memanauueckas kanucmpa ¢ HAmMpOHHOU U38ECMbIO.
Hn. myses anecmesuonocuuecxkozo obopyoosanus ¢ Cenm-/icopodicece

Puc. 17. KaHucmpa C HampOHHOlZ uzeecntvio, UCNOJab3yemdas 6 aHecmesuojlocudecKux annapamax
6 Kauecmee nociomumelist YeieKucioeco 2asa

YcnemHoe npuMeHeHne BUCKOHCHHCKOW MOJIENT!
JIydIlIe BCEro OTpaKeHO B paboTax akaJeMHUYECKHX I0-
TOMKOB YoTepca: «CbhlHOBel» Omepu PoBeHcTaiiHa
(puc. 12) u Pobepra [Jpunrca, a Taxke «BHyKoB» CTI0-
apta Kannena n Omanyans [anmepa [108].

POBEPT APUIIIIC
PoGepr Hpummc (puc. 18) oxonunn MeaunuH-
ckyto mkoiy [leHcunbBaHcKoro yHuBepcurera (Pua-
nenbdus, [lencunbBanus) B 1936 roxy, rie oH npomen
acimpaHTypy 1o apmakonoruu. Oco3HaBast He00Xo-
JUMOCTb CIELMAIN3UPOBAHHON aHECTE3UOIOTHYECKON
TIOMOIIH, XUpyprudeckoe otaeneHue IleHcmisBaHNN



Danish Scientific Journal No93, 2025

86

Hanpasuio ero B 1941 rony B Buckoncunckuil yHu-
BepcurteT (Manucon, Buckoncun) miist paboThl ¢ Pab-
oM Yotepcom,

Puc. 18. Robert D. Dripps (1911-1973) — dokmop meduyunw [packpaweno asmopom]

KOTOPBIM OCHOBAJ MEPBBIA aKaJJEeMUYECKUNA LIEHTP
00y4eHHs aHeCTE3UOJIOTHH B YHUBEPCUTETCKOM Men-
uuHCKOM nikoiie. Yepes 6 mecsues Apurrc BepHyIics B
IlencunpBaHMIO, IZle HAYAN OCYIECTBIATH IPOrPaMMy
PE3UICHTYPBI, HA0pa 1 00y MHOTHX TATaHTIUBBIX
Bpaueil. On Hanmcan 6oxee 100 craTei u BHeC BKJIaI B
MHOTOYHCJICHHBIE TPECTIKHbIE y4eOHMKH. OH OBLIT
MPe3UIeHTOM ACCOIMAIlUN YHUBEPCUTETCKUX aHecTe-
3uosoros, O6mecTBa XocTeaa 1 AMEpUKaHCKOTO CO-
BETa aHECTEe3MOJIOTHH, BO3IJIABIAI KOMUTETH B Hanu-
OHAJIbHBIX MHCTUTYTAX 31paBOOXpaHeHus, BecemupHoit
OopraHu3anuu 3paBooxpaHeHus 1 HannonanbHOI aka-
nemud Hayk. B 1965 romy AMepukaHCKOE OOIIECTBO

aHeCTe3UO0JIOroB Bpy4miio [pummcy Harpany «3a Bblia-
romuecs 3acayru» [109].
CTIOAPT KAJUIEH

[lepBoe B Mupe 3aperuCTpUPOBAHHOE HCIOIH30-
BaHUE KCCHOHA B KAUECTBE aHECTETUKA Yy JIFOAEH OBLIO
cnenano gokropom CtroaproMm K. Kamnenowm (puc. 19),
JOKTOPOM MEIMILMHBI, PYKOBOAUTEIEM OTAENEHUS
aHecTe3noJoruu ['oCyIapCTBEHHOTO yHHBEpPCHTETa
JloBa B 1951 roay. Ilocne nucmonb30BaHus KCEHOHA B
Ka4eCTBE aHECTETHKA JUIS JII0/1ei-T00pOBOJIBIIEB OH U
JOKTOp I"pocc MpOomOIKIIIN HCIIONIB30BATh KCEHOH B
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Puc. 19. Stuart Cullen (1909-1979)

Ka4yecTBE eJMHCTBEHHOT O aHeCcTeTHKa s §1-net-
HET0 MY)KYHHBI IIPU OIIEPALIUH 110 YJAICHHUIO ITaXOBOH
TPBIKH, a 3aTeM Y JKCHIIUHBI IPH NepeBsa3Ke dasutonu-
€BBIX TPYO. DTO MPOM30LUIO HM3-32 B3pPhIBA JUITHIIO-
BOrO 3(upa B ONEPAMOHHON, B Pe3yJIbTaTe KOTOPOTO
npousonuia nepdopanus O6apabaHHBIX TEPENIOHOK Y
AHECTE3MO0JIOTa U Pa3phIB ITIOTKH y MAIMEHTa, 4To I10-
Oynmno nokropa Kamnena Hauyate uccienoBaHue
MHEPTHBIX T'a30B B KAYECTBE aHECTE3UPYIOIIUX Hpera-
paros [110].

Kcenon 6b11 oTKpBIT 12 wrons 1898 roga Yunbs-
mom Pamcu (William Ramsay, 1852-1916), npodecco-
poM u 3aBeAylOMmKM Kadeapoi xuMuu (Y HUBEpCUTET-
ckuii koynepk, Jlonaon). B 1904 roxy on momydmi
HoGenesckyto npemwuto. Ilpomuto moutu 40 er,
IpEeXe YeM MOPCKHE BOJOJIA3bl COOOIIMIN O HApKO-
tHueckoM 3 dexre Ha TayouHe Gonee 40 MeTpoB BO
BpEMsI OTPYKEHHUS C IbIXaTeNIbHBIMH allllapaTaMH, Co-
JIep>KaIlIMH KPUITOH U KCEHOH.

Crroapr K. Kannen poguncs B 1909 roxgy, Beipoc
u yuanica B Buckoncuae. OH monydni cTeneHs Oaka-
naBpa Hayk B 1930 romay, nokropa Meaunuabl B 1933
rony. [Tocne HECKOIBKUX CTaXKUPOBOK OH OTKPBLT 00-
1yt npakTuky B [xeiHcBuie, mrat Buckoncun. B
3TO BpPEeMs €T0 YacTO MPOCHIIN MPOBOIUTH HAPKO3 MPH
XHUPYPTUYECKUX BMeIIaTenbcTBax. KamieH ysuaen
BO3MOXKHOCTH B 00JIaCTH, KOTOpas elle He Obuia mpu-
HSTA KaK MEIMIIMHCKAsK CIIEUaIbHOCTD, 1 OTIIPABHIICS
B MbaucoH, 4To0bI cTaTh pesugcHToM y Pamsda Yo-
tepca. K coxanennto, y Yorepca He ObUIO BakaHCHI,
HO oH npennoxun Kamneny norosoputs ¢ Omepu A.
PoBencraiiHoM, KOTOpBIN TOJBKO YTO Hayajl HOBYIO
mporpaMMmy oOydeHHs1 aHecTe3un B OonbpHHIIEe benBbio

B Heio-Mopxke. Kamten pemmn npoiiti o6ydenne y Po-
BeHcTaliHa B benBwro, HaunHas ¢ 1936 roma. ITocne
OKOHYaHUS pe3uneHTypbl B 1938 romy oH momydmin
JOJDKHOCTH 3aBEIYIOIIETO OTIEIICHHEM aHEeCTe3UO0JI0-
run B ['ocynapcrBenHoMm yHuepcurere Jloa. OH co-
3[1a) yCIEIHOEe OTAeNeHHEe anecTe3nonorud. Ero pois
KaK IMMOHEpa aHEeCTE3UOJOTHH M €r0 NATbHOBUIHOCTH
PACKpBIBAIOTCS IIUPOTON M TIYyOMHOH €ro BKJIaga B
cnenranbHOCTh. OH OCHOBAN CHICIHANBHOE OTIICIICHUE
JUIS IEYCHUS PECIIMPATOPHBIX 3a00JIeBaHUH, TPOTOTUIT
CETOHSINIHUX OT/AeJICHU HHTeHCUBHOU Teparmuu. Kai-
JieH ObLJI MTMOHEPOM B pa3paboTke Kypape U UCTIOIb30-
BaHWU KceHOHa. OH OMyOJIMKOBANl KIIACCUYECKUE pa-
00THI B 00euX 00J1aCTsIX, yYSOHUK 110 aHECTE3HOJIOTUH,
KOTOPBIN CIIy>KHJI PYKOBOACTBOM JUISl CTYJCHTOB-Me-
JUKOB U PE3HUJCHTOB, BIIEPBbIE CTOJIKHYBILUXCSA C aHEe-
cre3ueil. Knura Beiiepskaia mecth u3ganuii ¢ 1946 no
1961 rox.

B 1958 romy Kamnen nepeexan B Can-Opan-
nucko. HeckonbKo 4enoBeK ChIrpalyl BaXKHYIO pOJb B
nepeezne Kamrena B Can-®paHiucko, BKIOYas
xona Bernnenna Ceepunrxayca. Korma pykoBoan-
TeJIb HeJITaBHO CO3/IaHHOTO MHCTHTYyTa cepaedHo-Ccocy-
mucteix uccienopannii (UCSF) mompocun Kamrena
MIpUCOETUHNUTECS K HeMy B CaH-DpaHInCcKo, OH OTBe-
T, uto npuenet B UCSF TodbKo B TOM ciaydae, eciu
AHECTE3MOJIOTHs OyIeT ITpu3HaHa He3aBUCHMBIM OT/Ie-
JICHHEM, NPEKPACHO MOHUMAs], YTO PYKOBOAMUTENb OT-
JeneHust xupypruu npodeccop ['onaman He CkIIoOHEH
Mo Aep>KUBaTh aHecTe3nosoruto. OH npunan Kannena
W CHOBa IpoBel neperoBopsl ¢ ['osaManoM, yoenus
€T0 U pa3pemIri CO3AaTh OTICICHUE aHECTE3NOIIOTHH C
HE3aBHUCHMEBIM CTaTycoM. TaM OH co3man OTAeleHue
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MEXIyHapoaHOTro YpoBHs. Uepes NeBATh JIET €ro Bbl-
Opann nexanoM MenumHCKO# mKkoiel. Kamnen ymren
m3 Kamndopruiickoro yHUBepCHTETa IIOYETHBIM TIPO-
teccopom B 1973 romy [111].

CrnenpanucTel  NPHU3HANA  MHOTOYHCIICHHBIE
BKJab! KaneHa B aHeCTE3MOIIOT M0, HA3HAYHB €0 Ha
psil IMEHHBIX JIEKTOPCKUX IOJDKHOCTEH M HarpajauB
3BaHUEM IIOYETHOrO 4ieHa (akyJIbTeTa aHEeCTEe3HOJIO-
run KoposeBckoro Kosuiemka XUPYproB W OpAECHOM
ASA 3a Briaronecs 3acayru. Ero alma mater, Yuau-
BepcuteT Buckoncuna, Ha3Ban KayuieHa mo4yeTHBIM
BhIITycKHUKOM. Kanudopuuiickuii yansepcurer B CaH-
DpaHIICKO HATPAIII €0 TPOCTHIO C 30JI0THIM Habail-
IaIIHUKOM, a B Mae 1979 roma — 30J10TOM MeHanbio
Kamudoprniickoro yanBepcurera B CaH-PpaHIIICKO
[112].

Kannen ymep B cBoeMm nome B bensenepe, Kanu-
topums, 11 aBrycra 1979 roma m3-3a cepeqHOTO MPH-
cryma [113].

SMAHYJJIb MAPTHUH NANIIEP

o Toro, kak DmaHy376 [lanmep 1 HECKOIBKO ero
KOJIIET CHEeJall aHECTE3HOJIOTHIO CIEeIHANBHOCTHIO,
cracaromiei JKU3HU, XUPYPTH OTPaHIMIUBAIIUCH OTIepa-
OUSMH IPOIOIDKUTEIHHOCTBIO OKOJIO Yaca... B IPOTHB-
HOM cJIyJae MaIeHT MOT OBl i He TpocHyThes. [lammep
OBUT OTHNM W3 HEMHOTHUX aHECTE3HMOJIOTOB, KOTOpEIC
mocie 1945 rona cnenamu CIIIA nupepom B o0nactu
akagemuueckoit anecresuu. K 1962 rogy on ybemmin
HannoHnanbsHble HHCTUTYTHI 31paBOOXpaHeHUs GpruHaH-
CHUpOBATh MCCIICIOBAHMSI B 001aCTH aHECTE3HOJIOTHH. B
pe3ynbTaTe 3THX YCHJIMH IMOSIBUINCH HOBBIE METOJbI
JiedeHus OO ¥ MHTEHCUBHOM TEpPaITiH.

OmManyais [lammep (puc. 20) pommics B 1915
roay B l'apneme, mrrat Hero-Mopk, B ceMbe GeHBIX €B-
petickux ummurpanToB. Ilonydas crunenauto, [lanmnep
okxoHum Komymobuiickuii komnemx B 1934 roxy u cran
JOKTOPOM MEAMLMHBI B MeIUIMHCKOM mmikone Hero-
Mopxckoro

Puc. 20. Dr. Emanuel Martin Papper (1915-2002)

yHuBepcurera B 1937 rony. Bo Bpems Bropoii
MHUPOBOW BOWHBI OH CIYXHJ B BOOPYXCHHBIX CHIIAX
CILIA u neran ¢ skunaxeM 060MOapIMpPOBIINKA, YTOOBI
HU3y4uTh cTpecc. bombGapaupoBmuk 661 couT, n [amn-
niep Oexai uepe3 Bpaxkeckyro Teppuropuio. Ilocie Bo3-
Bpauienusi B Coeaunennble llrarer [lanmep mpormren
craxupoBky y ['omepa Cmura (Homer Smith, 1895—
1962), ocHoBaTenst COBpeMEHHON He(poIoTHH, a 3a-
TeM, Oiarogapsi CBOeMy MHTEpecy K aHeCTEe3HOJIOTHH,
pabotai ¢ Omepu PoBeHcraiinoM B 6obHHMIE BenbBbiO
B Hito-Mopke. B 1949 roay on cran npodeccopoM u
3aBeAyIoIM Kadeapoil aHeCTe3HOJOrHH Ha (aKyIib-
tete xupypruu Konnenxa Bpaueil u xupypros Komym-
Owuiickoro yHUBepcHTeTa, a B 1952 roay - ocHoBaTeeM
1 3aBeAYIOLIMM OTJelIeHneM aHectezuonoruu Komym-

OMICKOTO YHMBEPCHUTETA, OAHOTO M3 nepBbix B Coenu-
HenHbIX IlltaTax. 3a Bpems ero paboThl Ha Kadenpe
66110 TTOATrOoTOBINIEHO 43 Bpaya, KOTOPHIE B HAacTOsIIEE
BpeMs SIBIISIFOTCSL TTOJTHOIPABHBIMHU  IPOdeccopaMu
anecteznonornu [114]. Kadenpa anecresmonorun B
KomymbuiickoM yHHBepcuTeTe ObliIa BCETO JIMIIb YeT-
BEpTON TaKOH HE3aBHCUMOU Kadeapol MeIMIMHCKON
LIKOJIBI, APYTHE OBIIH B Heio-Hopkckom, BruckorcuH-
ckoM u Okcopackom yauBepcuteTe B Anramnn. Korma
noktop Ilanmep 3ansn moct 1 suBapst 1952 rona, oH
OBbLT CaMbIM MOJIOJBIM 3aBEIYIOLINM MEIUIIMHCKOH Ka-
¢benpoii B KomyMOHiickoM yHHBEpCUTETE.

3a Bpems cBoell pabotel nokrop [lammep co3zman
ce0e NPOYHYIO peryTalnuio B 00JacTH UCCIIeA0BaHUI U
o0yd4enust, a 38 ero cTyA€HTOB BO3IVIaBHJIM Kadeapbl
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AQHECTE3HMOJIOTHH B YHHBEPCHUTETaX 10 BCEH TEPPHUTO-
pun Coenunennsix LlltaToB u 3a pybexxom. OH yKpe-
NHJT KIMHAYECKUH CTaTyC CBOErO OTHEJNICHHs, CO3/1aB
AHECTEe3HOJIOTNYeCcKUe cyOCTenInaIn3aiy eANaTpHH,
aKymepcTBa u Helipoxupypruu [114].

JIZKOH CAWMJIAC JIAHJIA
Jxon Caiinac Jlanam — aMepuKaHCKHHA aHecTe-
3MOJIOT, CO3/IaBLINH MEPBYIO MTOCICONEPAIMOHHYIO T1a-
naTy u nepBeiid 6ank KpoBu B CoennHeHHBIX [lITaTax
(puc. 21).

Puc. 21. John Lundy (1894-1973)

Jxon C. Jlangu cMOr JOCTUYb TpeX OCHOBHBIX
Lesne B mepBble ojibl CBOETO PYKOBOJCTBA OTIEJIE-
HUEM aHEeCTe3UOoJIOTHH KIMHUKM Maito. B 1925 roay
Jlanmu OCHOBaJ MEpPBYHO aHATOMHYECKYIO JIAOOpaTo-
puro B xiuHEKe Maifo. OH cuunTal, 4yTo Maboparopus
OyZeT CITy>KUTb TIOJIE3HBIM MOJICTIOPHEM J1JIsl 00yUIeHUsI
OpJIMHATOPOB, a TAKXKe JJIs UCCIIEI0BaHUS METOJIOB Pe-
rruoHapHoOM aHecte3uu. Bo-Broprix, Jlannu xoren npo-
JBUHYTh HayKy aHectesuosiorud. OH pa3paboTai KOH-
Henu cOamaHCUPOBAHHOW aHECTEe3WH, ObLIT MHOHEe-
poM  BHeOpeHHs  OapOWTypaTOB B  TNPAKTHKY
AHECTE3NOJIOTHH, pa3paboTai CiryKObl OTACICHHUS aHe-
CTE3UOJIOTHM JJIsl HcIosib30BaHus anmapatoB WBJIL,
skunetoB s UBJL, kucaopoHbIX ManaToOK U Ha3alb-
HoM moaum kuciopoaa. B 1935 roxy on ocHoBai nep-
BbIi B cTpaHe Oank kposu [115]. Jlanau u Pansd To-

BEJUT IMEJIA BO3MOYKHOCTB IIPOBECTH HOBATOPCKYIO pa-
60Ty B 0611acTH TpaHC(Y3UOHHOHN MEANIMHBI, YTO MPHU-
BEJIO K YITYYIICHHIO KadeCcTBa JIUeHUs 1 0€30IacHOCTH
MAIIMEHTOB. JTH TPH OCHOBHBIX JHOCTIKCHHsS oOectie-
gy Jlagam OoraThiM Hay4yHBIM MaTE€pHAIOM IS
MIpeACTaBICHU AMEpHUKaHCKOW METUIIMHCKOM acco-
nuaruu (AMA) B Uukaro. Oty nmoe3aku B Unkaro mos-
BOJIUIM €My 3apyduThcsi aoBepueM OmmHa Yacra,
Moppuca ®@umbsena u reiimca 3. ITammuna (Olin
West, Morris Fishbien, and James E. Pallin). Jlangu
yZanock ycremHo 1066uposats B 1939 rony co3nanne
cekuuu a”ecresnosorud B AMA. B 1940 roay meura
Jlarmu coputacs: AMA npu3Haia aHeCTE3UOJIOTHIO KaK
crienanbHOCTE [115].

JIKOH CEBEPHHTXAVC (puc. 22)
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OH cTan BBIAAIONIMMCSI OCHOBOTIOJIOKHUKOM Me€-
JuImHbl Kputndeckux cocrosiHuit (MKC). MoxHo ¢
YBEPEHHOCTBIO CKa3aTh, uTo 0e3 Hero MKC u npee-
CTBOBABIIIME €l aHECTE3UOJIOTHS W PEaHUMATOJIOTHS
160 BOOOIIE HE COCTOSINCHL ObI, TU0O0 OBLIM OBI CO-
BCceM apyrumiu. [lonyduB BHauasie BBICIICE TEXHHYE-
ckoe oOpazoBanue, JIxoH CeBepHHIXayc YCIICIIHO
CIIYXWJI B pajlapHOi pa3Beake, 3amuuiasiiei CILIA ot
ABUAIIMOHHBIX ¥ MOPCKHX HalaJeHHUH, U BecbMa Ipe-
ycren B 3ToM zene [116].

Puc. 22. John Wendell Séveringhaus

90

{ i \

[Mocne o0yuenust pusnke Bo Bpems Bropoii mupo-
Boii BoitHEbI [IxoH CeBepuHrxayc nposen 2 rojga B Mac-
CayyCeTCKOM TEXHOJOTHYECKOM HHCTHUTYTE, pa3pada-
ThIBasi paJiaphl, a 3aTeM NEePEKIIOUNIICS Ha OMOodU3UKY.
[Mocne oxkOHYaHUSI MEIUIIMHCKOMN LIKOJIBI U PE3SHTYPBI
OH OBUT HampaBJeH BpadyoM B HanmoHanbHBIH WHCTH-
TYT 3APaBOOXPAHEHHUS, I/Ie H3ydall Ta3000MEH B KPOBH
TIPY TUIIOTEPMUH U pa3paboTai JIEKTPOI I U3Mepe-
HUSI YTJIEKUCIIOTO I'a3a ¥ aHaJIM3aTop ra3oB kposu (pH,
napruansHoe naBieHne Oz U mapiuaibHOe JaBlIeHNE
COy) — puc. 23.
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B 1958 rony CeBepunrxayc nocTymnui Ha padoTy
B Kanudopuuiickuii yausepcurer B Can-®paHIKCKO B
OTJeNICHUE aHEeCTE3UOJIOTHH B HOBOM MHCTHTYTE Cep-
JICIHO-COCYIUCTHIX HcciaeqoBanuii. OH 3aHUMAJICS MO-
HUTOPHHTOM TTAIIMEHTOB BO BpEeMs HapKo3a, (PU3HOIIO0-
THEW IBIXaHUs, TPAHCIOPTOM ra30B KPOBBIO, a TAKKe
AKKITUMATU3aIUeH U ATOJOTHEH B YCIOBUAX BBICOKO-
ropes [118].

(IIpoodonsicenue cnedyem)
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Abstract

pos
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The article defines a mind map, reveals its purpose and benefits in mastering and memorizing material when
studying the Russian language. The structure and main types of mind maps, as well as the principles of their
construction, are considered. The methods and rules for using maps in the educational process are described, and

their advantages are highlighted.
AHHOTaN M

B craTtpe ma€res ompeneneHne HHTEIUIEKTYalbHOW KapThl, pacKphIBaeTcs e€ Ha3HAYeHHE U MOJb3a B OCBOE-
HUU U 3a[IOMHUHAHUY MaTepuaia Mpy U3y4eHUH PYyCCKOTOo s3bIKa. PaccMaTpuBaroOTCs CTPYKTYpa M OCHOBHBIE BH/IBI
MEHTAJIbHBIX KapT, a TAK)Ke MPUHITUIIBI UX MOCTpoeHUs. OnrcaHbl METOIBI ¥ TIPABUJIA HUCTIOIB30BAHMS KapT B 00-

Ppa3oBaTECIIbLHOM MPOLECCE, BHIACICHBI UX IMTPEUMYIICCTBA.

Keywords: mental, map, Russian language, learning.

KnioueBble c10Ba: MEHTaNBHBIHN, KapTa, PyCCKHUIl A3bIK, O0ydeHHE.

OnHOM U3 KIIOYEBBIX LEJIeH COBPEMEHHOIO BBIC-
mIero MpogecCHOHANBHOTO 00pa30oBaHUS SBISACTCS
(hopMupoBaHHE JNUYHOCTH CTYJACHTA, OOJIAJAIONIETO
CHOCOOHOCTBIO K CAMOCTOSITETIBHOMY OOY4YEeHHIO, aK-
TUBHOMY OCBOCHHIO HOBBIX 3HaHWH W MX MpaKTHYe-
CKOMY IIPUMEHEHHIO TIPH PEIIeHUH Pa3HOOOpa3HBIX 3a-
Jad. B maHHOM KOHTEKCTE Iemarormyeckasi JIesiTeib-
HOCTh HAampaBjieHa Ha MOOWIN3AIIMI0 TBOPYECKOTO
MOTEeHIMajda 00YyYaloMUXCsl C LENbI0 IOMCKa ONTH-
MaJIbHBIX PELICHUH 17151 TOCTAaBJIEHHBIX IEPE]l HUMU 3a-
Jiad.

OnmHuM 13 3(p(HheKTHBHBIX MEAATOTHYECKUX METO-
JIOB, CIIOCOOCTBYIOIIMX HE TOJIHKO aKTHBU3AIIMH TI03Ha-
BaTENFHON IESTETFHOCTH CTYACHTOB, HO M CTPYKTYpPH-
POBaHUIO YIeOHOTO MaTepHuaa, IBISIETCS HCIOIh30Ba-
HHE  MEHTaJbHBIX KapT (WHTEIUIEKT-KapT) B
obpazoBaTenlbHOM TIporiecce. JlaHHBI MeTOA Tpoje-
MOHCTPHPOBAII BBICOKYIO 3((EKTUBHOCTH B IPETIOa-
BaHUM PA3IMYHBIX AMCIUILINH, a TakKe B IpoIecce
IUTAHUPOBAHUS U pealIu3ali HayYHO-HCCIEJ0BATENb-
CKUX U TBOPUECKUX IMPOEKTOB KaK B MHIUBUIYaJIbHOM,
TaK U B rPyNnoBo padore.

AHanu3 COBpEMEHHBIX UCCIEI0BAHNN 1 HAYYHBIX
myOJIMKanuii, MOCBAIMIEHHBIX AaHHOH NpobieMaTHKe,
CBUJICTENIECTBYET O 3HAYUTEILHOM HHTEPECE YIEHBIX K
BOIIPOCAM MHTEHCH(PHUKALINH TIporecca 00yIeHuUs S3bI-
kaM [1]. B ctpemieEny pemuTs JaHHYIO IPOOIIeMy HC-
CIIEZOBATEIH MIPEUIATaloT pa3InIHbIe CTPATETHH U Me-
TOJIOJIOTHYECKUE MOAXO0asl. HecMoTpss Ha 3HAYHTENB-
HOE BHHMMAaHHE, YyAeIsieMOoe IaHHOW TeMaTHKe B
Hay4HO-TIEJ]arOTMYeCKOM  COOOIIeCTBe, IIperojaBa-
TEJIX MPOJOJIKAIOT CTAJIKUBATLCS C PAIOM HEpELIeH-
HBIX IPOOJIEM, CBSI3aHHBIX C IPOLECCOM O0Y4EHHUS.

Lenb ctaThy - HCCIENOBaHUE TPUMEHEHUS UHTE-
JIEKT-KapT B KauecTBe 3((PEKTUBHOTO CPEACTBA HHTCH-
CU(UKANUK TpoIiecca YCBOSHHWS 3HAHWH WHOCTpPaH-
HBIMHU CTYI€HTaMH Ha 3aHATHSX TI0 PYCCKOMY SI3BIKY.

WnTenexT-Kapra npeacTaBisier coboi rpadude-
CKUH MHCTPYMEHT, BKJIIOYAIOIIUN LIEHTPAJIBHOE KO-
YeBoe MOHATHE MU U300paKeHHe, OT KOTOPOTO OTXO-
JST BETBH, OTPAXKAIOIIUE BTOPOCTENEHHBIE UAEU U HX
B3aMMOCBSI3M C OCHOBHOM KoHnenuueil. LlenrpansHoe
noHsTHe (HOKyCHpPYeT BHHMAaHHE Ha OIpele’EHHON
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TeMe, B TO BpeMsi KaK pa3BeTBIEHHAs CTPYKTypa obec-
MEYNBAET JOTUYECKYIO0 YHMOPSIOYEHHOCTh HH(pOpMa-
IH.

MeTox MeHTaNBHBIX KapT ObLT pa3zpaboTaH OpH-
TaHCKMM ricuxojioroM Tonu brrozenom B konme 1960-
x rogoB. CoOriacHO €ro OIpPEAETICHHUI0, WHTENICKT-
KapTa IMpencTaBisieT co0oil acCONMAaTUBHYIO CETh 00-
pa3oB U CJIOB, KOTOpas MHTETPUPYET Pa3IUUHBIE KO-
THUTHBHBIC HAaBBIKH, BKJIIOYast BepOAIbHOE M BU3Yyasb-
HOE BOCIPHATHE, YHCIOBYIO M JIOTHMYECKyl0 oOpa-
00TKy, pHUTM, LBETOBOE U IPOCTPAHCTBEHHOE
MBIIUICHUH, O0BEAMHSSA UX B CIUHYIO METOIUKY [2]. B
cBoeii pabore Mind Map Book berozeH mpemiaraer ut-
HOBAIIMOHHBIC MOIXOJBI K COBEPIICHCTBOBAHHIO IIa-
MSTH, KOHIIGHTPAlluy BHUMAHHUS, a TAKXKe K Pa3BUTHIO
TBOPUYECKHUX CIIOCOOHOCTEH, IIIAHMPOBAHHUIO U CTPYK-
TYPUPOBAHUIO MBICIUTEIBHON AEATEIBHOCTH Ha pas-
JWYHBIX YPOBHSX C LEJIBIO MOBBIMLECHUS 3()(HEKTHBHO-
CTH YCBOGHHSI, 3aIIOMUHAHUS U 3aITUCH UH(HOPMALIIH.

BrlozeH paspabortan crenuUUecKyo METOIUKY
CO3JIaHUsl UHMeNNeKm-Kapm, IPeaIoararoyo onpe-
JIENEHHYIO MOCIeA0BaTENbHOCT AeHCTBUN. B cooTBeT-
CTBHMHM C JaHHOH MpolLeaypoil, mporecc HaYuHAETCs C
pa3MellieHHsT KII0YEBOTO CJI0Ba MM M300pakeHus: B
[IEHTpE JIUCTA, [TOCJIE YeT0 OT HETO OTXOJAT BETBH, CO-
JeprKalie KIIOUeBbIe MOHATHSA, OTHOCAIINECS K LCH-
TpanbHOH TeMme. DTH 3JEMEHTHl PacHoiaralTcs Ha
M30THYTHIX JIMHUSX, JUINHA KOTOPBIX JOJKHA COOTBET-
CTBOBATH JJIMHE 3alMCAHHBIX CNOB. IS yCUICHUS BH-
3yaJIbHOTO BOCIPUSTHS, aKIICHTUPOBAHHUS BHUMAHUS U
MOBBIIIEHHUS YQPEKTUBHOCTH 3alIOMUHAHUS PEKOMEH-
JIyeTcsl HUCTONb30BaTh pas3lW4HbIE H300paXKeHHUs,
I[B€TA, CHMBOJIBI U Pa3MepBbI.

OpHUM U3 CTOPOHHUKOB JTAHHOH METOJIUKH SIBJISI-
ercst M. ['end, KOTOpBIH yTBEPIKAALT, YTO WHTEIJICKT-
KapThl CIIOCOOCTBYIOT OOBEJMHEHNIO HIEH, OpraHn3a-
MK “HGOPMAIMU 1 GOPMHUPOBAHHIO YETKOTO U CTPYK-
TYpUPOBAHHOI'O MblLIUIEHUS [3].

BriepBele  MHTEIUIEKT-KAapThl HAa4Yadd HCIIOJB30-
BaThCs B IPENOJIABAHUN UHOCTPAHHBIX SI3bIKOB B 1990-
X TOJIaX B KauecTBE BCIIOMOTATEIbHOTO HHCTPYMEHTA,
CIOCOOCTBYIOIIETO AKTyaJH3alMK MPEIIECTBYIONINX
3HAHUI U CHCTEMaTHU3alliH JIEKCHYECKOTO 3amaca yJa-
muxcs. B Hacrosniee BpeMsl JaHHBIA METOJ LIUPOKO
MpUMEHSIeTCs B Tpolecce OO0ydeHHS HHOCTPAHHBIM
SI3BIKAaM, OXBaTBIBasl BCE BUIBI PEUCBOH JIESATEITHHOCTH.

[IpaBuia cocTtaBIeHUS HHTEIUICKT-KapThI:

1. B neHTpanbHOI 4acTH pacroiaraeTcst Kiroye-
BOE ITOHSATHE TEMBI, BBIJICIICHHOE IpaduecKH (IIBETOM,
pasmepoMm mpudTa HWim U300paskeHneM) Ul aKIeHTH-
poBaHusl BHUMaHUA. LleHTpanbHOE MOHATHE HOJKHO
OBITH BBIICJIIEHO C UCIIOJIb30BAaHUEM SIPKOTO IBETA.

2. OT UeHTPaJIBHOTO 3JIEMEHTa OTXO/ISIT aCCOLIHU-
aTHBHBIE BETBH (IIOJTEMBI, IIOABOIPOCHI), KOJINIECTBO
KOTOPBIX MPSIMO MPOIOPIIMOHANEHO 00bEMY HH(pOpMa-
IIUH, CIOCOOHOMY YyIep)kuBaThCsi B mamsatu. Omnru-
MaJIbHBIM CUHTAETCS HCIIOJIb30BaHHE He Ooiiee ceMu
OCHOBHBIX BeTBeH. JlJI1 BU3YyalbHOIO pa3rpaHUUYEHUs
KaXIyl0 BETBb PEKOMEHYETCsl OKpPAIIUBATh B OTJEJIb-
HbI 11BeT. Ha kax 10 U3 HUX 3aIHUCBIBAETCS OAHO-1BA
KJIFOYEBBIX CJIOBA, @ TAK)KE pa3MeIaeTcs rpaduyecKuit
00pa3, acCOLMMPYIOIIUICS C COOTBETCTBYIOIICH MO~
TEMOH.

3. Kaxkpas BeTBb NepBOro ypoBHsS pPa3BETBILA-
eTcsl Ha OAYPOBHH, (hOPMHPYSI BTOPHUYHBIE acCOIHa-
iy, BeTBH BTOPOro ypoOBHS Takke COAEpKaT OIHO-
JiBa KIIFOUEBBIX CJIOBA M COMNPOBOXKAAIOTCSA Tpadmude-
CKHM H300pa’KCHNEM, OTPAKAIOIIIM CMbICIT OATEMBI.

4. BetBu mepBOro ypoBHS BMECTE C COOTBET-
CTBYIOIIIMHU BETBSIMH BTOPOTO M TPETHETO YpPOBHEH
00BEANHSIOTCS. B 3aMKHYTbIE 00J1aCTH, OKpallleHHBIE B
TOT K€ I[BET, YTO U OCHOBHBIE IEMEHTHI CTPYKTYPBHI.

5. Mexny aneMeHTaMH pa3InyHbIX BETBEH ycTa-
HaBJIMBAIOTCS JIOTHUECKUE CBA3M, CIIOCOOCTBYHOIUE
(OPMHPOBAHUIO LIEJOCTHOM KapTHHBI M3y4aeMOro Ma-
Tepuaia [4].

[TpuMeHeHNEe WHTEIEKT-KapT MIPU BBIIOJIHEHUT
MIOCJIETEKCTOBBIX 33JaHUH MPOJEMOHCTPHPOBAIO BBI-
COKyI0 3¢ ¢eKkTHBHOCTh. CTYHEHTH HCHOIB30BAIH
JAHHBIN METOZ I CTPYKTYPUPOBAaHUA HHPOPMAIINU U
COCTaBJICHHS IJIaHa Iepeckasa Tekcra. [IpenmymecTBo
HMHTEJUIEKT-KapT MO0 CPaBHEHUIO C TPAAULUOHHBIMU
IUTaHAMH 3aKJII0YAaeTCs B HATJISIAHOM MPEICTaBICHUU
JIOTHUECKUX CBSI3€H MEXIy 3I€MEHTaMHU COJepKaHUs,
YTO CIOCOOCTBYET 00JIEe OCMBICICHHOMY IOCTPOCHHUIO
BBICKa3bIBaHHSL.

PaccmoTpuM pe3ynbpTaTel NIPOBEIEHHOTO aHKETH-
poBaHMA. AHAIU3 PE3yIbTaTOB aHKCTHPOBAHUS ITOKaA-
3aJI, 9TO Ha MEPBBII BONPOC «BbinonnsAu U 8bl panee
OaHHbIll 8UO 3a0aHUN?» YTBEPIUTEIBHO OTBETUIIO
OOJNBIIMHCTBO pecioHACHTOB (94 %). DTOT MoKa3areib
CBUIETENBCTBYET O TOM, 4TO Ipenogasarenu KasHMY
AKTHBHO MCHONB3YIOT METOJNKY MHTEJIIEKT-KapT B 00-
pasoBarenbHOM nporiecce. OnHako 6 % ONMpOIIEHHBIX
JlaTi OTPHUIATENIBHBIA OTBET, YTO MO3BOJISIET CHIENATh
BBIBOJ O TOM, YTO HE BCE MPEINOAaBaTeNIN IPUMEHIIOT
JAHHBINA TOIXO/, U U YaCTH CTYCHTOB IIPEICTaBICH-
HBIN (opMaT paboOTHI 0Ka3aJCsl HOBBIM.

OTtBeThl Ha BTOpOM Bonpoc «/lonpasunocs iu eam
BbINONIHAMG OAHHBINL 6U0 pabombl?» PACTIPENEIHINCH
cietyronM oopaszom: 1 % CTyIeHTOB OTMETHIIN Bapu-
aHT «HET», 5 % BBIOpaN «HE OYEHb IMOHPABUIIOCHY, 5
% 3aTpyTHWINCH C OTBETOM («HE 3Haro»), 53 % pe-
CIIOHJICHTA YKa3aJlil «IIOHPaBHIOCH», a 44 % — «o4eHb
HNOHPaBUIOCHY. llodydeHHBIE MJaHHBIE CBHIETEIb-
CTBYIOT O BBICOKOH CTENEHH MpPUHATHS CTYICHTaMH
yueOHOro Marepuana, NpeAcTaBlIeHHOro B (opmare
MEHTAIbHBIX KapT. OTH pe3yJbTaThl HOIATBEPIKIAIOT
MIPEIOI0KEHNE O TOM, YTO O00ydJaIOIIHecs MEeIUIIHH-
CKOTO BYy3a INPEHMYIIECTBCHHO OPHEHTHPOBAaHBI Ha
y4eOHO-TI03HABATEIbHYIO ESTEIbHOCTh, OCHOBAHHYIO
Ha 3pUTEIBHON MOJAIBHOCTH U 0OPa3HOM acCOIMUPO-
BaHuUM [5].

AHanu3 0TBETOB Ha TPETUH BOIIPOC aHKETHI « Ymo
8aM NOHPABUNIOCL 8 OAHHOU (opme pabomul?» TIOKa-
3a11, 4T0 76 % PECIOHICHTOB BHIOpAIIM BAPUAHT «1€2KO
NOHUMAMb UHGOPpMAYUIO», YTO CBUACTEIHCTBYET O
BOCTIPUSITHH JTaHHOTO AacCIeKTa KaK KIF0YeBOTO IIpe-
HMMYIIECTBA MCIIOJIF30BaHUS MEHTAIBHBIX KapT.

BropeiM 1o gacToTe BBIOOpa OTBETOM OKa3aics
«1€2K0 3aNOMHUMb UHGOpMayuoy, KOTOPHIA OTMe-
T 77 % onpoueHHbIX. BapuaHt «ieeko cozoame
meKcm no KouesblM closam» ObLI BRIOpaH 66 % pe-
CIIOH/IEHTOB. bojiee MoJI0BUHBI yUaCTHUKOB aHKETUPO-
BaHus (54 %) ykazanu, 4TO y10OCTBO MEHTAJIBbHBIX
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KapT 3aKJII0YaeTcsl B TOM, UTO «8Csl UHpOopmayus pac-
NONOJICEHA HA OOHOM UCTEY .

Kpowme Toro, 68 % cTyeHTOB OTMETIIIN BapHAHT
«1€2KO BCHOMHUMb, 0 YEM 2080PUNU HA 3AHAMUUY, 9TO
yKa3piBaeT Ha 3((eKTUBHOCTh JaHHOTO METo/Aa Ipu
MOATOTOBKE AOMAIIHUX 3afaHui. B paznene «opyeoe»
CTYZEHTHI JOMOJIHUTEIBHO YKa3all TaKue IpenMyle-
CTBa, KaK «Kapma nomozaem SCHO Y8Uoemsv CmpyK-
mypy», < MEHMalbHAS Kapma nomMo2aem KOHMpOIUpo-
6amb, CKOJIbKO 3ANOMHULY, «1€2KO NPOCAeHCUBACMCS
JI02UKAY, «ACHee X00 MbICelly.

AHanmu3 OTBETOB Ha UYETBEPTHIA BOIPOC AHKETHI
«4mo 6vi10 mpyonsim? » nokaszain, 4ro 50 % pecnos-
JCHTOB OTMETHJIM BAPHAHT «MPYOHO BOCHPUHUMANG
boabuoe Koauuecmso uHpopmayuu Ha OOHOM aUcmey.
B xo1€e nHTEpIpeTaMy JaHHOTO Pe3yIbTaTa BOSHUKIIA
HEOOXOANMOCTb YTOYHEHHSI BO3ZMOXHOTO MPOTHUBOPE-
YK C OTBETOM Ha TPETHH BOMPOC «8cs uH@opmayus
pacnonodicena Ha 0OHOM aucHe», KOTOPBII ObUT oLle-
HEH KaK [IPeUMYILIEeCTBO. B X01€ 1ONOIHUTENBHOM yCT-
HOM Geceibl BBISCHUIIOCH, YTO 3aTPYAHCHHUE CBA3AHO C
yYMEHbIICHHEM pa3Mepa mpudTa NpH BKIOYCHUU
Gonpmioro o6béMa TEKCTa B HHTEIUIEKT-KapTy, YTO
YCIIOKHSIET YTEHUE U BOCTIPUATHE UHHOPMALIUH.

Kpome Toro, 32 % cTy1eHTOB OTMETHIH CII0KHO-
CTH TIPH BBIOOpPE BapUAHTOB «MPYOHO ONpeOelums
CBA3bL MeHCOY KNOUEBLIMU CLOBAMU» U «MPYOHO CO-
30ame meKcm no KioveviM cioeamy. JlanHbIe OTBETHI
CBHJIETEIBCTBYIOT O HEOCTATOYHOM YPOBHE c(hOpMH-
POBaHHOCTH KOMMYHHKATHBHOM KOMIIETEHIIMH, OTpa-
HUYECHHOM CJIOBAPHOM 3ariace, a Takxe 0 HechopMHupo-
BaHHBIX IPAMMAaTHYECKHX HaBbIKaX, HEOOXOIUMBIX JJIsI
MOCTPOCHHUS CBSI3HOTO BHICKA3bIBAHNS HAa OCHOBE NpeJi-
JIOXKEHHOTo IuTaHa. PaboTa ¢ MEHTaNbHBIMH KapTaMH
TpeOyeT caMOCTOSITeIbHOTO MTOCTPOSHHS TEKCTa Ha OC-
HOBE KITIOUEBBIX CIIOB.

BapuaHTBI OTBETOB «mpyoHo nonumams uH@op-
Mayuioy U «mMpyoHO 3ANOMHUMb UHDOPMAYUIO» BbI-
Opammu 8 % u 5 % pecrnoHIEHTOB COOTBETCTBEHHO. Jle-
TaJIbHBIA aHAJIW3 aHKET IT0Ka3all, YTO JaHHBIE OTBETHI
MPEUMYIIECTBEHHO YKa3blBAIM CTYAEHTHI C HHU3KOH
aKaJeMHUYecKoil ycreBaeMOCThI0. DTO MO3BOJISET Clie-
JIaTh BBIBOJ O TOM, YTO OOyuaromuiecs ¢ 0ojee HU3KUM
YPOBHEM TIOATOTOBKH HCIBITHIBAIOT 3HAYUTEIHHO
Gonplive 3aTpyJHEHUS MpU paboTe ¢ MEHTAIbHBIMHU
KapTaMH 110 CPaBHEHHUIO CO CTYJCHTAMH C BBICOKOW U
cpeiHell akaJleMUYeCcKOl yCIeBaeMOCThIO.

AHanu3 OTBETOB Ha IMATBIA BONPOC aHKETHI «Xo-
mume Ju bl NPOOOJACUMD UCNOTLIOBAMb MEHMANb-
Hble Kapmel 6 pabome?» ToKa3ai, 4ro 88 % pecroH-
JIEHTOB JIaJii yTBEpAUTENbHBIN OTBET, Toraa Kak 12 %
BBIOpaJI BapuaHT «He 3Hai0». OTpULATEIBHBIN OTBET
«nemy He ObIn 3adukcupoBaH. J[aHHBIE PE3yabTATHI
CBUJIETENIECTBYIOT O TOM, 4TO, HECMOTpPSI Ha OMpene-
NEHHBIE TPYIHOCTH, BO3HUKAIOIINE TIPH paboTe C MEH-
TaJBHBIMU KapTaMH, OOJBIIMHCTBO CTY/ACHTOB OICHHU-
BAlOT 3TOT MHCTPYMEHT HPEUMYIIECTBEHHO ITOJIOXKHU-
TEJBHO, OTMEYas €T0 MOJIE3HOCTh B A (HEKTHBHOCTD.

CrnenoBarenbHO, MPAKTHYECKOE MPUMEHEHUE
MEHTaJIbHBIX KapT B 00pa3oBaTeIbHOM IIPOLIECCE HHO-

CTPaHHBIX CTYAEHTOB B pPaMKax HW3y4YCHUS JUCILH-
IUIMHBI « PyccKuil A361K KAK UHOCMPAHHbBLIL) TIPOIEMOH-
CTPUPOBAIIO 3HAYUTENHHYIO 3¢ ekTuBHOCTH. Mcmomb-
30BaHME BU3yalU3aIiy HH(YOpPMAIK CiocOOCTBOBAIO
OOJIETYCHUIO CJIOXKHBIX ACMIEKTOB M3Yy4YEHHS PYCCKOTO
S3bIKa, BKJIFOYasi YCBOCHHE I'PAMMATHYCCKHUX IMPABHIL,
3allOMHHaHHE HOBOMU JICKCUKH U IIOCTPOCHUE CBSI3HOTO
BBICKa3bIBaHHSL.

KiroueBble mpenmylecTBa NPUMEHEHUS MEH-
TaJbHBIX KapT B 00YYEHHU PYCCKOMY SI3bIKY KaK HHO-
CTPaHHOMY MO>KHO BBLACJIUTH CIIEAYIOLIHM 00pa3oM:

e [I'paduueckoe mpeacTaBieHHE HOBOTO Mare-
puana, crocoOcTBytomee Oonee ObicTpomy u 3ddek-
THUBHOMY 3aIllOMHHAHUIO HHYOPMALMH, a TaKxke € 110-
CIeNYIOLEeMY BOCIIPOU3BEICHHIO.

e HarmigHocTs, HMetoIas 0co0yI0 3HaYMMOCTb
IOpH H3Yy4EHHH BTOPOrO S3bIKA C HCIOJIB30BaHHUEM
SI3BIKA-TIOCPETHHKA (B JAHHOM CIIydae aHTJIHHCKOrO).

e CTpyKTYpUpOBaHHBII XapakTep, I03BOJISIO-
LIMH MHTETPUPOBATh HOBYIO HH(OPMALIUIO B yXKE UMe-
olIMecs 3HaHus1, 00ecreunBasi UX CUCTEMATH3aLHIO.

e Bo03MOXHOCTh KOHTpOJSI 3HAHWH, TaKk Kak
MCHTAJIbHBIC KapThl MOT'YT UCIIOJIB30BAaThHCA HE TOJIBKO
B KayeCTBE MHCTPYMEHTa O0ydYeHHs, HO U Kak ¢opma
MPOBEPKH YCBOCHHOTO MaTepHaa.

Takum 00pa3oMm, pe3yJIbTaThl HCCIICAOBAHHMS ITO-
TBEPIKIAIOT, YTO BHEAPESHHE MEHTAIBHBIX KapT B MPO-
necc 00y4YeHHs PYCCKOMY S3BIKY sIBIsIeTCS 3)(EKTUB-
HBIM CPE/ICTBOM IIOBBIIICHNS Ka4eCTBa YCBOCHHS y4e0-
HOTO MaTepHaa.
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Abstract

Syntactic transfers have a heightened expressiveness in Tsvetaeva's verse, when poetic meter and syntax col-
lide.

The uniqueness of the intonation pattern of Tsvetaeva's lyrics is determined by its highest degree of sincerity
and confessionality.

English-language translators call intonation one of the greatest difficulties in their work with Tsvetaeva's
literary texts

AHHOTaNMs

CuHTaKCHYECKHE TMEPEHOCHI o6nana}0T B IIBETACBCKOM CTUXEC THOBBIIIIEHHOMN 3Kcnpeccneﬁ, Korjga CrtajJKuBa-
FOTCA MCKAY coboii CTI/IXOTBOpHLIﬁ METP U CUHTAKCHUC.

CBOGO6pa3I/IC HMHTOHAIMOHHOT O pUCYHKA IIBGTaeBCKOﬁ JIMPUKHU OMPCALCIIACTCA €€ BBICOYAMIIIEH CTEITEHBIO UC-
KPEHHOCTU U UCIIOBEAAJIbHOCTH.

AHTI043bIYHBIE NEPEBOAUYUKU HA3bIBAOT MHTOHALIUIO O,HHOI71 M3 CaMbIX OOJIBIINX pr,l'lHOCTCﬁ B UX pa60Te C
HIBETACBCKUMMU JIUTCPATYPHBIMHU TCKCTAMMU.

Keywords: poetic meter, syntax collide, english-language translators call intonation, Tsvetaeva's literary
texts

KuroueBble ciioBa: CTI/IXOTBOpHHﬁ METP, CHHTAKCUYECKasA KOJIJIN3Us, aHITIOA3BIYHBIC ICPEBOAYNKN HA3bI-
BarOT UHTOHAIINIO, XYTOKECTBEHHBIC TCKCThI HBeTaeBOﬁ.

W3n00sIeHHBIM 1IBETAEBCKUM ITYHKTYAllMOHHBIM  IUIAHOB, Kak B cTuxotBopeHuu «Iloe3n sxu3nm»: «Ilno-
3HAKOM SBJIACTCS THpE, KOTOpoe co3aaér abdext  manxa./ - U mmansl.-/ U kpaitauii kyct// B pyke» [1,
OBICTPOI CMEHBI KpPYMHBIX KHHemarorpapuueckux  27].
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B anrsnmiickoMm si3bIKe THpE HaJleJIeHbl ropas o 6o-
Jiee Cy)KeHHBIMH (yHKIuAMu. [lepeBoaunKu 9acto co-
KpamaroT UX KOJIMYECTBO WK U BOBCE 3aMEHSIOT JIPY-
TUMH MYHKTYallMOHHBIMU 3HAKaMH BO M30E€KaHUE W3-
JIMILIHEH HUCKYCCTBEHHOM 3KCLIEHTPUYHOCTH
MOSTHYECKOTO TEKCTA.

B cBoeit mos3un 0HA CTaJKWBAeT HAIICBHBIN CTUX,
B KOTOPOM IIPUCYTCTBYET aHa(dOpbl, Mapajuienu3M U
YETKOE JIeJICHNE Ha CTPOQBbI, C IPHEeMaMu pa3roBOPHOI
peun, B OCHOBE KOTOPOMH JIEXKUT JIOTHYECKOE U IMOIIU-
OHAJILHOE WICHEHHE (pa3bl.

Co CTOpOHBI JTEKCHYECKOIN HAIOJIHEHHOCTH JIUTE-
parypHBIX TekcToB M.I[BeTaeBa cBOOOIHO COBMEIIaeT
CJIOBa BBICOKOTO CTHIISI C Pa3rOBOPHBIMHE U IIPOCTOPEY-
HBIMH, a B 00JTaCTH CHHTAKCHCa COCEACTBYIOT KpPAaTKHUE
(hpassl U [UIMHHBIE IPEIUIOKEHHS, OCIOKHEHHBIE BBOI-
HBIMH KOHCTPYKIIFSIMH.

M.IlBeTacBa MacTepCKH HCHOIB3yeT pPUTMHUC-
CKyt0 nonu¢oHui0. B ee pUTMUKE CIIBINIHEI HAPOIHBIE
TpaJLIUY, BBIPAXKAIOLIUECS B Pa3srOBOPHOM HMHTOHA-
U, 1 BO3HUKAIOT MapajjICiand € XKaHPOM YaCTYUIKH,
IIOCTPOCHHOM Ha 4YETBEPOCTUINUAX C IEPEKPECTHOM
pudMoii, XopeiHOW OCHOBOW M uepelOBaHUEM ee
JJIMHHBIX U KPATKUX CTPOYCK.

[[BeTaeBckas CTHIMCTHKA TATOTEET K KOPOTKUM
OJTHOCJIO)KHBIM CIJIOBAaM, CO3JAIOIIUM 3(PQPEKT MpepHl-
BUCTOTO puTMa. OTHOCIIOXKHBIE CIIOBA C X PYOJICHHOM
WHTOHANMEH TOPOXKIAIOT KaTEeTOPUIHOCTH IOITHYE-
CKOM (hpa3sl M YOCKIESHHOCTh aBTOPCKOTO TOJI0CA.

AHTTIOS3BIYHBIC YHUTATENH, HE 3HAas PYCCKOTO
SI3bIKa, C OOJIBIIIAM XKeJTaHHeM 00palauch K PyCCKOM
1o33uu. B 3TOM cityuae OHU He XOTeJH BHJIETh IEPEBO
KaK HEKOe CaMOCTOATEIbHOE IIPOU3BEICHHE, A TPEIIO-
YUTaNId B MAKCUMAaJIbHO BO3MOXKHOM Mepe MOCTHYb ca-
MOOBITHOCTh OPUTHMHAJA, €0 BHYTPEHHHH CMBICT U
BHeITHee (popManbHOE BEIpaKEHUE.

SI3BIKOBBIC CpPEICTBA BOCCO3TAHUS Xy OKECTBEH-
HOTO MHpa aBTOpa SIPKO IMPOSBIAIOTCSA Ha YPOBHE €T0
CHHTaKCHCa W JICKCHYECKOW OpTaHW3alHd, 4TO Ove-
BUIHO TIPY COIIPUKOCHOBEHUU C TUTEPATYPHBIM HaCIIe-
nuem M.1[BeTaeBoii.

[[BeTaeBcKkHe IKCHEPEMEHTHI C CHHTAKCHCOM OT-
paxajn OCHOBHBIC BEAYIIUE TCHACHIIUN MUPOBOTO JIH-
TEpaTypHOTO MPOILECcca B IIEJIOM.

B uBeraeBckoMm cuHTakcuce obOpamiaer Ha cebs
BHUMAaHHE OTCYTCTBHE TJIarojoB. JTa Oe3riaroiyb-
HOCTb MOTHBHPOBaJIa YUTATEII K aKTUBHOMY COTBOP-
YeCTBY M JIOAYMBIBAHUIO aBTOPCKOi (hpasbl: « Ceit mo-
nenyii 0e3 3Byka: //I'y0 ctonbusk.// Tak- rocyaapsiHsIM
PYKy,// MepTBbIM- Tak...» [1, 51].

Bo3moxxHOCTH (YHKIMM ITyHKTYaIl[MOHHOW SKC-
npeccuy ObUTH OYEHb BaXKHBI IS CIOBOTBOpYECTBa M.
IlBeTaeBoii. DKCIIPECCHBHOCTh 3HAKOB MPEMHUHAHUSA
yCcwIMBalach B €€ TeKcTax 0co0od rpadukoi 4acTo
pacxoamiach ¢ HOPMATUBHBIM YIIOTPEOICHUEM.

M.1BeTaeBa TroTena K BOCKJIWIATENIbHA 3HAKY,
nepeAaonieMy y He€ NpelelbHYI AKCIPECCHI0 H
CTPacTHOCTh MO3THYECKOil ¢pa3sl. Ho B aHrmmiickoit
SI3BIKOBOM TPaJUIIUM YPE3MEPHOE UCIIOJIb30BaHUE BOC-
KIMUAHUH nopoxaaeT 3()QeKT HeecTECCTBEHHOCTH M
(hasIbIIMBOI HAaUTPAHHOCTH.

B uBeraeBckuX TecTax pacHpOCTPaHEHbI MHOIO-
TOYHS, BOCIIPOM3BOAAIINE HETIOCPEICTBEHHOCTh KH-
BOT'O T0JIOCA MOATECCHI, KOTJa ropaszo Oonblle JyB-
CTBYETCA CEpALIEM, U3PAHEHHOM AYIIOH, YeEM IPOTroBa-
puBaeTcs BeayX. BeTpeuatoTcst B IBETa€BCKON JTMPUKE
JIBOCTOYMS M CKOOKH, YCHJIMBAIOIIUE TIIyOWHY W pac-
MIAPSIONINE IUANa30H aBTOPCKHX CMBICIOB MTOITHIE-
cKkol ¢paszbl.

[TocTanoBka THpe TOOYyKAana YHUTaTeNs OAY-
MaTb B BOOOPa)XCHUH MPOITYLICHHOE CJIOBO M TEM Ca-
MBIM MOTHUBHPOBAJIa €r0 K aKTUBHOMY COTBOPUYECTBY.
OTOT 3HAK POKAAN OIIYIIEHHE CIOHTAHHOTO MOTOKA
aBTOPCKOM peuH U CO3[aBaj May3bl, KOTOPHIC AKTyalH-
3MpOBAM 3HAYCHUE JOMUHAHTHBIX CIIOB U yCHJINBAIN
PUTMHYECKYIO TUHAMHKY ITO3THIECKOH (pa3bl.

B anrmmiickoM s3b1Ke THpPE HaJEIeHBI Topasno 00-
nee cy>keHHbIMU (pyHKIusIMH. [lepeBoaunKy 4acTo co-
KpallaoT UX KOJIWIECTBO MM M BOBCE 3aMEHSIOT Jpy-
TUMH IMYHKTYallUOHHBIMU 3HAKaAMHU BO I/136e)KaHI/Ie nus-
JIMIIHEH HUCKYCCTBEHHOU SKCIIEHTPUYHOCTHU
MO3THUYECKOro TekcTa. Ho B Ka)KJ0M ciIydae UM IIPUXO0-
JIAJIOCH Pa3rajibiBaTh (PYHKIMOHAIBHYIO 3HAYAMOCTH
THpE B TEKCTE 1IBETA€BCKOI'0 IIEPBOMCTOYHHKA.

VYnapenuss y M.IlBetaeBoii ObUTH, KaKk OTMEdYaeT
E.Aizenmirelin, AByx TUNOB. [lepBBlil TUIT OpraHU30-
BBIBAJI CTUX MHTOHAIIMOHHO, MOJUEPKUBASI €T0 pasMep.
A BTOpO THIT MOXHO Ha3BaTh «XyJ0KECTBEHHOT 0~ [10-
studeckum» [1,¢.239], Tak Kak OH CAYXUJI YCUJICHUIO
CEMaHTHYECKOTO 3HAYEHHs JOMUHAHTHOTO CIIOBA B
cTXe. YIapeHue BaXHO AJISI MOATECChl KaK MHCTPY-
MCHT, CIIOCOOHBIM M3MEHSITh TOHAJIBHOCTH U CHJIOBOE
HanpspKeHHe T0JI0ca MPH IMPOU3HECEHUH MTO3THYECKOH
(bpa3si.

B nBeraeBckom ctuxorBopeHun «MupoBoe Haua-
JIOCb BO MHE KOYEBbE» TUPE MOAUEPKUBAET JUHAMUKY
JBIDKCHUSI aBTOPCKOHM MbIciH. I’ paMMaTndeckue KOH-
CTPYKIIMH TOCTPOEHBI TaK, YTO MPHUCYTCTBYET 0Opart-
HBII TTOPSIIOK CJIOB, TO €CTh CKa3yeMoe MPEeIecTByeT
TIOJJIeKaIEMY, KOTOPOE BOOOIIE OKa3bIBACTCs B KOHIIE
CTUXOTBOPHOH CTPOKH, XOTSI M HAXOIWUTCS B CHIHHOM
no3uiu. B cMpicioBom 3Hauenun. [lomiexamee oT-
JIENICHO OT BCEX NMPEJIIECTBYIONNX CJIOB Iay30MH, BO3-
HUKAIOIIEeH MPH MOMOIIM BBOJA THpe: «MHUpoBoe Hava-
JIOCh BO MHE KOueBbe:// ITO OpOJAT MO HOYHOM 3eMiie
- nepeBbs. //DTO OPOIST 30J0THIM BHHOM - TPO3.IH.
//3TO CTPaHCTBYIOT U3 IOMa B JIOM - 3B€3/1b1,//ITO peKn
HAYMHAIOT IyTh - BCIATh!//I MHe XoueTcsa k Tebe Ha
rpyab - cnathy [1, 42].

AHros3bpHas uccaenoBarenbauna Conaep cum-
TaeT, YTO HavaIbHYI0 U 0oJiee AJIMHHYIO YacTh CTPOKH
ClIeZyeT MPOU3HOCUTHh Ha OAHOM JbIxaHuu. Torxaa 3a-
KIIIOYUTENNBHOE CJIOBO, BBIIENAEMOE IpU MOMOILU
THpPA, 3BYYHUT KaK CaMO€ 3HAYUTCIIbHOEC, TaK KaK ITPOU3-
HOCHTCS C 3aI1aCOM BO3/yXa.

Ecmu mepeBecTH 3TH IIBETA€BCKHE CTPOKU CO-
[JIaCHO HOPMAaM aHIVIMHCKOM I'paMMaTHKH, B KOTOPOMH
0OpaTHBIN MOPSAIOK CJIOB HE SIBIISETCS BEPHBIM, TO Te-
psieTcs BCsA MHTOHALIMOHHAS COCTABIIAIONIAS MEPBOUC-
tounuka: “The universal migration began in the
gloom://Trees wander across the nocturnal land,// Clus-
ters ferment like golden wine, //Stars rové from house
to house,// Rivers begin their course backward!// “And
I'm drawn to your breast to sleep”. Camnep yOexcHa,
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4TO BEPHbIH IyTh MEPEBOJA JISKHUT B COXPAHCHUH aB-
TOPCKOTO CHHTAaKCHCA U BCEX THUPE Ha UX TO3UIHUAX B
opurnHassHOM Tekcte: “The universe broke camp in
hazy darkness: //Here wandering a nocturnal land-tees,
//Here fermenting like golden wine- clusters// Here rov-
ing from house to housestars//Flere rivers begin their
path - return!// And I'm drawn to your breast to sleep”.

B npoussenennn M.IlBetaeBoii «[looma 6e3
KOHI[2» 3HAKOM CTaHOBHUTCSI TOUKA, KOTOPAst «COIpsra-
€TCsl CO CMBICIIOBBIM COJEP)KaHUEM TEKCTa, KOTOPBIN
OIMUCHIBAET (PMHAIBHBIN Pa3phIB, IOCTABICHHYIO TOUKY
B OTHOIIEHUSX MEXAy IepoeM U repounei» [2,73].
OMOLHOHATbHAS TOHAJIBHOCTh ABTOPCKOTO ApaMaTH-
YECKOro pacckasaja CBeJeHa K CyXHM CBOJIKAM OTUYeTa
W HarHeTaeMoHoN KatacTpode, Hakal KOTOPOU pPOXK-
JIaeT SMOIOHAJIbHBIN HAAPbIB.

IlepeBon @eliHmTEliHA 3aMEHSET LBETACBCKUE
3HAKH MpPENUHAHUs Mpodenamu, a kpatkue hpasbl opu-
rMHaja MpeBpalaloTcsl B pa3BEPHYTHIE CHHTaKCHYe-
CKHMe KOHCTpYKIHHU: “menace at the edges of his eyes
his mouth tight shut strangely too low is the bow he
makes tonight”.

B nepeBozje Taxkke NMPUCYTCTBYIOT CHHTaKCcH4e-
CKHE MepeHOChl, KOTophiX HeT y M.l[BeraeBoil. D-
(exT paboThl BOCCIATICHHOTO PACCYAKa B MOMEHT JIpa-
MATHYECKHX CEPJCUHBIX MEPESKUBAHUI CO3MaETCS 3a
cu€T UCTIONB30BaHUs [BOeTOUMs: «Cep/ile ynano: 4To
¢ anM?// - Mo3sr: curnHan!»;/ «Ceit momenyir 06e3
3Byka://['y0  cronbmsak»// «I[IpeyBenmdeHHO, TO
ecthb://Bo Bech poct» [1, 63].

V ®eiiHiITEeHA IBOETOYNE COXPAHSIOTCSA TOJIBKO
B JIBYX CJIy4asX, 3aMCHSACH Ha APYTU€ IMYHKTYaJlbHBIC
snaku: “Howls like a dog screaming//Anger, longer:
what//A nightmare strangeness life is // At death point”-
(«B3BbL, - Kak cobaka, B3BU3rHYIL,// J{nuscs, 31sch.//
IIpeyBenmnuenHocts xu3HW// B cMmepTHBI dYacy); “1
shout it: home!” —«B3psiB, Jomoii!» [1, 65].

[MepeBoAUYKK OTKA3AICS TAKXKE OT TUPE, BHIIEIISIO-
[IMX JOMHHAHTHBIE CJIOBA MPHU MOMOIIHU Tay3bl, H OT
CKOOOK, KOTOPBIE CO3/IaBAI COBEPILICHHO WHON MHTO-
HAIMOHHBIA PUCYHOK CTUXOTBOPHOU (Dpasbl.

B OpUTMHAJIC B aBTOPCKOM I'0JIOCE CIIBIIIATCA ITPU-
JIMBBI ¥ OTJIMBBI SOMOIMOHAJIBHOT'O YyBCTBA 1, TEKCT YN~
TaCTCA KaK ApaMaTHYCCKas HCIOBC/b, HAIIOJHCHHAasA
CAWHBIM OMOIUOHAJIBHBIM B3PBIBOM, MNECPCAAONIUM
0OJb ¥ Tparu3M paccTaBaHUs JBOWX, KOTZIA -TO JIFOOS-
KX JPYT APYTa JIIOJICH, a B IEPEBO/IE BCE 3TO yTEPSHO.

B BapuanTe [I3Buna Maxk Jladda npenensHO co-
XpaHEeH CHHTAKCHYECKHUI CTPOil IEPBOUCTOYHHUKA U €r0
NyHKTyalus. B aHrmuiickoM BapHaHTe HCIONb3YIOTCS
TaK)Ke KpaTKUe, OTPHIBUCTHIC MPEIOKESHHS U JAXKE CO-
XpaHsieTcss KOHCTPYKLUs ¢ npsiMoid peusto: “Pillar in a
sky more rusted// Than tin-plate.// He rose in the place
appointed Like fate” («B nebe pkasee xectn,// [lepct
cronb6a.// Beran Ha o3HagenHoM Mecte,//Kak cynb6ay);

“Quarter to. Am I punctual?” -// “Death doesn't
wait” [1, 69].

Tupe y [JeBuna Mak [ladda 3ameHsroTcst Ha je-
(buCBLH CTOST OHM B MHBIX MecTax, yem y M.LIBerae-
BOM.

B opurunnane neduc crnocoberByeT 3hdexTy
HapacTaHUsl CMBICIIOBOTO 3HA4YEHHs TEKCTa, a B Iepe-
BOJIE OH OCTA&TCs KaK YMCTO OPHAMEHTAJIBHBIN MPUEM:

«IPEYBEINYEHHO- [UIABEHY», «IIPEYBEIMICHHO-HU30KY,
«IMIPEYBENNYCHHO-HYCH», KOTOPBHIA 3aTeM BBUINBA-
eTca B 1Be ¢pasbl (00e maHbl B ckoOkax «IIpeysenu-
YeHHOCTh XU3HH // B cmepTHBIT yacy u «lIpeyBenn-
YeHHO, TO ecTh// Bo Beck pocT»- “Pillar in the sky more
rusted // Than tin-plate”;// “Scurrying street crowds
jostle, //Elbow impaling™) [1, 73].

IlepeBomunk coxpaHsSeT IIBETa€BCKUE ABOETOUHUS
U OY€Hb YMECTHO B OJJHOM MECTe CTaBUT 3TOT 3HAK Ha
HOBYIO IMO3UIHIO, SIPKO MEPEJaroNyl0 NPYKUHUCTYIO
CKaTOCTh (ppasbl U ee KOJOCCAIHHOE IMOLIMOHAIBHOE
Hanpspkernue: “Explosion: “Home!” (BmMecTo: «B3pbIB -
Homoii!y; «Kmam wHa o00bpr4HOM Mecte. //Bpewms:
wecTb». — “He stood at the usual crossroads. //Time: six
o'clock, just”).

Y Mak [adda Taxke coxpaHEHBI U [IBETACBCKHUE
CKOOKH, TTepearoIire ¥ MHTOHAIIMOHHBIC TIepenabl,
MHorotouus: «["oBopro, He Hago//T mamets!!!», (“I say,
categorically, //Don’t look!!”).

IIpuBenEHHblE NEPEBOBI LIBETAEBCKOW I1033UU
CBUJICTENILCTBYIOT O pa3HBIX MOJXOJaX HX aBTOPOB,
CTpeMSIUXCA B paBHOH Mepe HEpaBHOIYIIHO OTHE-
CTUCh K TNEPBOMCTOYHUKY M TOMYEPKHYTH CMBICI H
cBoeoOpazue aBTOPCKOro ronoca. OHM UAYT Aake Ha
COXpaHCHHE IBETACBCKOHN IMyHKTYAIHH, KOTOPAsI «II0JI-
YepKHUBACT IKCIEPHUMEHTATOPCKOE HOBATOPCTBO pyC-
CKOM IMO3TECCH M YMHOXCHA Ha CIICHU(PUKY PYCCKOH
MMyHKTYalllud, HEe UAYIIEH pyka 00 pyKy ¢ IpaBUIaMHU
aHTJIMICKOTO CUHTaKcucay [3,221].

WuTOHanmss wrpaer B CTUXOTBOPHOH (paze
OTPOMHYIO POJib, COIPATast PUTM CTHXa C €r0 CHHTAK-
cuyeckoii ctpykrypoii. Cama M.1IBeraeBa 00ObsiCHsIA:
«ng MeHs cOBO - Ieperada roioca, OTHIOAb HE
MBICJIH, YMBICHA!».

B cBoei mo33un oHa CTaTKUBAaET HAIIEBHBIN CTHX,
B KOTOPOM HIPHUCYTCTBYET aHa(OpHI, Mapauielu3M U
YeTKOe JeNICHHEe Ha CTPO(BI, C IPUEMaMH Pa3srOBOPHOM
pedH, B OCHOBE KOTOPOH JICKHUT JIOTUIECKOE M IMOIIH-
OHAJIBHOE WICHEHHE (pa3bl.

Co CTOpOHBI JTEKCHYECKON HATIOJTHEHHOCTH JIUTE-
patypHBIX TekcToB M.1[BeTaeBa cBOOOIHO cOBMeMIacT
CJIOBA BBICOKOTO CTHJISI C Pa3TOBOPHBIMH U IPOCTOPEY-
HBIMH, a B 00JIACTH CHHTAKCHCa COCEACTBYIOT KpaTKHe
(bpasbl ¥ JUIMHHBIE MIPEAJI0KEH U, OCJIOKHEHHBIE BBO/I-
HBIMH KOHCTPYKIUSIMH.

CHHTaKCHYECKHE TIEPEHOCH 001a1al0T B [IBETACB-
CKOM CTHX€ MOBBIIIEHHON SKCIIPECCUel, KOrja CTalIKH-
BalOTCSl MEX[y COOOH CTHXOTBOPHBIN METP M CHHTAaK-
cHc.

[Tepenoc y M.LBetaeBoii Takxke co31aET «3hpexT
pa3pyLIEHUs 0’KUJIAEMOH YHTaTeNIeM CTPYKTYpPHI 1103-
tuaeckoit ¢paze» [4,83]. IlepeHocH mpHOOpETAOT
YIBOCHHYIO CHITy, KOTJIa CTaBATCSI aBTOPOM B KOHEI]
cTpodsl. B 3TOM ciydae «BO3HUKAET MPOJOKUTEIH-
Has Tay3a,a CIeyIIre CI0Ba IPOU3HOCATCS 0COOEHHO
BBIPA3UTENIFHO C 3allacoM BO3IyXa M C HHUCXOJSIIEH
UHTOHAIMeW» [5,13].

CHHTaKCHYECKUH MEepeHOC MOXKET CO37aBaTh (-
(eKT ApaMaTHYecKoro pasiiazfia, NPOTHBOPEUYHBOCTH
YYBCTB ¥ MATYILETOCS JIyLIEBHOI'O COCTOSIHUSI JIMpHYE-
ckoit repounu: «Csizb ? Her, paznany.

[MTay3a taxke o0jajgaeT 3HAYMMBIMH BO3MOKHO-
CTSMH B OpraHu3alliy IBETacBCKOW mnol3uu.Pycckas
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nostecca cama roopur 00 stom B «lloame Bos-
nmyxayn:«[layzamu: nepecamkamu//C MECTHOTO Ha MEX-
npoctpancTBeHHBI  //Tlaysamn  momryctaHKamu//
Cepnma, xorma ot yerkoro// -Ox! - momyocraHoB-
kamu//Bnoxa - mertTapctBa peioHoro// Ilaysamu, mepe-
peiBamu// Toxa, mapos Ha yosutw// [lay3amu, mepepy-
6amu //Ilynbca,- HeBHATHO cka3aHo// [layzamu- JIOXs,
cnazmamu// B3noxa...// lpipa 6e3nonnas// Jlerkoro,//
nopakeHHoro Beunocteion [1, 64]..

CBoeoOpa3ue MHTOHAIIOHHOTO PHCYHKa I[BETa-
€BCKOU JIMPUKU OIIPEAECIIETCS €€ BbICOYAMIIEH CTele-
HBIO UCKPEHHOCTH U MCIOBEIANBEHOCTH.

B aHrmosseiuHOM 1mo33un XX BEKa aBTOpCKas
peds npruodpena «TeHACHINIO COMMKEHHUS ¢ Pa3rOBOP-
HOM, B CHJTy 4YETO CUHTaKCUYECKHUI IEPEHOC KaK IpUEM
CTaJl 0YeHb BOCTpeOOBaHHBIMY [6,221].

AHTOSI3pI9HBIC IEPEBOAYNKH HA3bIBAIOT HHTOHA-
IO OHOW M3 CaMBbIX OOJBIINX TPYIHOCTEH B HX pa-
60Te ¢ IIBETaeBCKUMU JIUTEPATyPHBIMU TEKCTaMH.

B cruxorBopenun «Tbl, MeHs nroOuBLINIA (aib-
IbIO» NPUCYTCTBYECT CUHTAKCUYCCKAsA U MHTOHAIIMOH-
Hasi cuMMeTpusl. Mexxly HeUeTHOM U 4YETHOU CTPOKOM
BO3HHMKAeT JIMHHAsA Iay3a, KOTOpas yCHUIMBaeTCs 3a
CY€T HUCIOJIb30BAaHUA TUPE. TpeXKpaTHBIN MOBTOP CO-
31a€T 3 ekt puTMUUECKOl SHEPTUH, KOHTPACTHO CO-
MIOJIO’KCHHOW C ABYMSI (PMHAJIBHBIMH CTPOYKAMH, aKKY-
MYJIHPYIOIIMMHI BBICOKHI YPOBEHb AYIIEBHOTO MOTPS-
CCHHUSI TEPOWHH, INEPEKUBAIONICH BHE3AMHBIA Pa3pbIB
JMFOOOBHBIX OTHOWICHHH: «(hanpiibio/ICTHHEI - U TTpaB-
Joit Ioxmy»; «manpie Hekyna! - 3a pyoexu!y, «rombire
//Bpemenn. - JlecHuIbI B3max!».

UYetslpe nay3sl BKyIE ¢ BOCKJIMLATEIBHBIMY 3Ha-
KaMH BBI3BIBAIOT B BOOOPAKEHUHU KapTUHY pedIIeKCUU
JIMPUYECKOM TepONHH 0 OBUIBIX YyBCTBAX, KOTOPHIE Te-
nepp yTpadeHsl. J[BOETOUMS WIPAIOT POJb CaMOaHa-
1m3a, paboTy BOCIIANIEHHOTO pacCy/Ka, MbITaoIerocs
NpU3BaTh Ha IOMOIIb JIOTUKY M BCE K€ KaK-TO 0CO-
3HATh MPOU30OLIEAIIEE.

HNHTOHAIMOHHBIA PUCYHOK NPEPBIBUCTHIM, a BEH-
YalOT CTHXOTBOPEHHE [BE CTPOKH, COCTaBIISIOIINE
OIHYy cMBbICIOBYIO (pa3y: «Tel MeHA He TOOHIIb
Ooubine://VIcTHHA B IISITH CIIOBAX».

OpnHOMMEHHBIE TIPUYACTHS 3aBEpIIAIOTCS TIaro-
JIOM, HIpUAArOIIUM CTI/IXOTBOpHOf/'I CTPOKE AMHAMHYC-
CKYIO HANpPsHKEHHOCTD: («WIFOOMBIIUNY, «JTIOOUBIIHITY,
«TIOOWBIIUIY, « HE JIIOOUIITBY).

[lepeBon DeitnmTeiiHa MpeACcTaBIseT coboil Ba-
pPHaHT OpUTHHAJA, KOTOPBII HAYMHAETCS C CAMOT0 KO-
poTkoro npemioxenus: “You loved me”, Ho nmpupona
AHIIMICKOTO TpaMMaTHKH HEW30eKHO TpeOyeT INpHu-
CyTCTBUS I11arojoB. [lepeBoaurK cCOXpaHseT JIMIIb Ba
[[BETACBCKHUX IIOBTOPA, 3HAYMTEILHO OCIA0JSAS 3TUM
OMOIMOHABHBINA HAKal MepBOMCTOUHKKA: “Your love
went far beyond” u “your love seemed to last even
longer”

B TIEPEBOJIC TAKKE HET CUMMETPUYCCKUX IBETA-
eBCKHUX Iay3 U OTCYTCTBYeT Tupe: “Your love went far
beyond any possible //Boundary as no one else's
could.// Your love seemed to last even longer than-time
itself”.

OnHako MNepeBOAYMKY YIaloCh COXPAaHUTH TO
HapacTaHHe SMOLMH, KOTOPBIM IEPEIOJHEH aBTOp-
CKUH TEKCT.

Bapuant Maxk ladda nponemMoHCcTpupoBai 4pes-
BBIYAHO OepekHOe OTHOIICHHE KO BCeM OCOOEHHO-
CTsIM TiepBorcTOYHHNKA. OH COXpaHAET JUINHY I[BETAaEB-
ckux cTpok: “You, who loved me with the deceptions
/I Of truth-and the truth of lies,// You, who loved me -
beyond all distance! // - Beyond boundaries!// You,
who loved me longer // Than time - your right hand
soars!” [1,69].

A 3aKaHYMBaeT CTUXOTBOpEHHE Ta e (hpasa,
cocrosimas U3 AByx 4actei: “You don't love me any
more: //That's the truth in six words” [1, 70].

Bapuant Mak [ladda ynauno nepenaér Hapacra-
HHUE JPaMaTUIECKUX OMIYIIEHUH 1 OOJIE3HEHHBIX IMO-
LU{A JIMPUYECKON TEpOMHM, NOXOASIIUX OO 3MOLHO-
HAJIBHOTO B3pHIBAa M WAYIIMX Ha CIAJd, KOTIA TOJO0C
ceplila YMHUPAaeT W BKIFOYAETCS BOCHAIEHHBIN paccy-
Jok. IlepeBoaunKy Takke B MOJHON Mepe yaaércs Ie-
penate MyNbCHUPYIOMIAE TOMYKA 3MOIHOHAIBEHOTO
putMa ctuxa. IIpocTpaHHbBIE CHHTaKCHYECKHE KOH-
CTPYKIHMU CMCHAKOTCA KpaTKUMHU U MPCACIbHO CiKa-
TBIMH, a CJIOBa IIJABHO IEPETEKaloT JIpyr B Apyra:
“You, who loved me with the deceptions”; “You, who
loved me - beyond all distance! // - Beyond boundaries!
/I You, who loved me longer // Than time - your right
hand soars!” [1, 81].

BMecTo 4YeTBHIpEeXCTOIHOTO IIBETAEBCKOTO XOpes
Maxk [Tadd ucrons3yeT JoIpHUKH Ha XOpEendIecKoit oc-
HOBE B HCUCTHBIX CTPOKAaX U JOIBHHUKH, UMCIOIIUE M-
OMYECKYIO0 OCHOBY, B CTPOKaX YETHBIX.

M.1IBeTaeBa ocraBajgach BCerja BECbMa 4YyTKOM K
PUTMHYECKOH opraHusanuu cBoeit nmossuu: “Ilpukaszy-
I011I€€ €CTh EPBUYHBII, HEU3MEHHBIN U HE3aMEHUMBIH
CTHUX, CyTb, MIPpEACTarONasi CTUXOM <...> YKa3zyrollee -
CIIlyXOBasi JIOpOra K CTHXY: CIBIIIY HalleB, CJIOB HE
cipiiry. CroB umry. JleBeid - mpaBel, BbIle - HUKE,
ObICcTpee - MeJUIeHHee, 3aTIHyTh - oOopBaTh <...>
TouHO MHE ¢ caMoro Havaja JaHa BCS BEIIb - HEKas
MenoandecKas WM pUTMHYCCKast KapTHHA €€ - TOYHO
BeIlb, KOTOpast BOT ceiyac mumercs <...>, yKe I/Ie-TO
O4YECHb TOYHO W TIOJIHOCTHIO HamwucaHa’’[4,T.5,kH.1,
c.107].

M.1iBeTacBa MacTEpCKU MCIOIb3YET PUTMUYE-
CKyI0 nonupoHu0. B ee pUTMUKE CIBIIIHBI HAPOHBIE
TpaJMLiuU, BBIPAJKAIOLIUECS B PA3TOBOPHON HMHTOHA-
U, 1 BO3HHUKAIOT NapajuiCjan C XaHPOM YaCTYIIKH,
IIOCTPOCHHON Ha 4YETBEPOCTUILIMUAX «C NEPEKPECTHOU
pudMOi, XOpeHHOH OCHOBOM M dYepeloBaHHEM ee
JUIMHHBIX U KpaTKUX cTpouek» [7,19].

I[BeTaeBckas CTHIUCTUKA TATOTEET K KOPOTKHM
OJTHOCJIO)KHBIM CJIOBaM, CO3JArOmKM 3((PEeKT Ipepsl-
BUCTOrO puTMa. OTHOCIIOKHBIE CJIOBA C X PYOJIEHHOMH
MHTOHALMEH MOPOXKAAIOT KAaTErOpPUYHOCTh IO3THYE-
CKOM (pa3sl B yOeKISHHOCTh aBTOPCKOTO TOJIOCA:

«Kaxnplit ctux - quts mo0Bu,//Humuii He3akoH-
HOpoxneHHbIH.// [lepBener - y koyen// Ha moknoH BeT-
pam- nonoxkeHHsIit.// Cepaiy ang u antaps,// Cepaity -
paii 1 mo3op.// Kto oren?- Moxer - naps.// Moxer-
1apb, MOXET-BOPY.

B anrmmiickom mepeBone Mak Jladbda atot a¢-
(exT TepsieTcs, TaKk Kak OOJBIIMHCTBO CIJIOB IEPEBOJI-
HOTO $3bIKa OJHOCJOBHBIE, U AJSI QHTJIOA3BIUHOTO YU-
TaTelnsl HE JOHOCHUTCS KAaTErOPUYHOCTb U Tropsuas
yOeXKAEHHOCTh royoca JupHdeckoi repounu: “Every
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poem is a child of love,// A waif born illegitimately.//
A first-born, set at the mercy of// The wind, beside the
railway. //For the heart, both alter and hell.// For the
heart, both heaven and grief. //The father? Maybe a tsar,
who can tell,// A tsar, or maybe a thief” [1, 83].

AHIIIMHCKAsE U pyccKas MO3TUYECKUE CHUCTEMBbI
CYyILLECTBEHHO pa3HATcs. IlepBas oTonuia oT Tpaguuu-
OHHBIX (OpPM pUPMBI, pUTMA U CTPOPHKH, a BTOpas
OoCTajIaCh B Ipeaciiax CI/IJ'IJ'Ia60-TOHI/IKI/I, KOoTOpas Tpe-
OyeT ymopsIOYeHHOIO YepeloBaHus yJIapHBIX U 0e3-
YIApHBIX CIIOTOB.

AHTJI0A3bIYHBIE yuTaTesii, HC 3Has1 PYCCKOIO
SI3BIKA, C OOJIBIIAM KeJTaHHEeM 00pamIaiich K PycCKoi
mo33uu. B aTom CJIyda€ OHU HE XOTEJIN BUACTHh IEPEBO
KaK HEKOC€ CaMOCTOATEIBHOC ITPONU3BEACHUE, a IIPEATIO-
YHUTAJIA B MAaKCHUMAaJIbHO BO3MOKHOM MEPE NMOCTUYH Ca-
MOOBITHOCTh OpWTHHANA, €r0 BHYTPEHHHH CMBICT U
BHCIIIHEC (I)opMaanoe BBbIpaKCHHC.
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The process of intercultural communication is closely tied to the interaction of various national concepts. The
difference in national cultural traditions causes different perceptions of the same literary genre.

M. Tsvetaeva used in her poetic work an inaccurate, dissonant rhyme, which was characterized by various
shifts in the location and nature of the sounds that were rhymed.

AHHOTALUA

IIpouecc MEXKYIbTYPHON KOMMYHUKALIMM TECHO 3aBSA3aH HA B3aUMOJEHCTBUU PA3IUYHBIX HAllMOHAJIbHBIX
KoHLenTocdep. Pa3niure HaMOHABHBIX KyJIbTYPHBIX TPAJUIMH BbI3BIBAET pa3HOE BOCIIPHATHE OJHOTO M TOTO

e JIMTepaTypHOTo KaHpa.

M.IIBeTaeBa Ucnoab30Balia B CBOEM IIO3TUUECKOM TBOPUYECTBE U HETOUHYIO, AMUCCOHAHCHYIO pUpMY, JUIsl KO-
TOpPOW OBUIM CBOWCTBEHHBI Pa3IMYHBIC CIBUTH B PACIIOJIOKEHHH U XapakTepe 3BYKOB, KOTOPHIE ITOABEPralncCh

pudmoBKe.

Keywords: process of intercultural communication, national cultural traditions, poetic work
KaroueBrbie ciioBa: mpounecc Me)KKynLTypHOﬁ KOMMYHUKAIIUM, HAIITMOHAJIBHBIC KYJbTYPHBIC TpaAulluU, I10-

OTUYCCKOC MMPOU3BECIACHUC.

[Ipomecc MEXKYIBTYPHOH KOMMYHUKAIIMHA TECHO
3aBs3aH HA B3aWMOJCHCTBUH Pa3IMIHBIX HAIMOHAIb-
HBIX KOHIeNTOocdep. Pazinmune HalMOHATBHBIX KYJIb-
TYPHBIX TPAIWIMK BBI3BIBAET Pa3HOE BOCIIPHUSITHE OJ-
HOTO | TOTO K€ JINTEPATYPHOTO KaHpPa.

M. llBeraeBa akTHUBHO BOBJIEKAE€T CBOEr0 4UMUTa-
Tesl B CTUXHUIO SI3IKOBOM Urpbl. OHa mpenroJiaraer
«CO3JIaHUE XYA0KECTBEHHOT'O TEKCTa B BUJAE MPUUYI-
JIMBOTO OpPHAMEHTA U3 JIHTETOB, MeTaop U cpaBHE-
HUH, KOTOpbIE YepeayloTCs ¢ CHHOHMMaM{, aHTOHU-
MaMU U LIeTI0YKaMHi OJHOKOPEHHBIX ciaoB» [1,16].

M.1IBeTaeBa UCMOIB30BaIa B CBOEM ITOITUIECKOM
TBOPUYECTBE M HETOUHYIO, JMUCCOHAHCHYIO PUPMY, IS
KOTOPO¥ OBUTH CBOMCTBEHHBI Pa3IMUHBIC CABUTH B pac-
TIOJIOKEHUH W XapakTepe 3BYKOB, KOTOPBIE MOJBEpra-
JUCH PH(MOBKE.

AHTJIOSI3BIYHBIE TIEPEBOTYUKN HE CTAaBAT B OO0JIb-
IIMHCTBE CBOEM Iiepen co0o0il 3ajady BOCHpPOHM3BEIE-
HUS TOYHBIX pupM. OHU 3aMCHSIOT UX MIPHOJIU3UTEIIb-
HbIMA KOHCOHAHCHBIMH W aCCOHAHCHBIMH PHU(PMaMHU,
JIOCTaTOUYHBIMU JJIs1 YIOPSJOUYEHHOCTH MOATHUUECKOTO
TEKCTa B aHTJIUHCKOM MPOUYTEHUH.
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Cnoco0 1BeTaeBCKOM CTUXOTBOPHOI pr(MOBKH
Ype3BBIYAWHO TPYACH [JIsl aHTIMKUCKOTO TIepeBO/a.
Ecmu pycckuii CTHX TATOTEET K PHPMOBKE YETHBIX U
HEYETHBIX CJOTOB, TO aHTTIMHCKHN CTHX HOBOJBCTBY-
I0TCS TOJIbKO YETHBIMHU. B 9TOM cily4ae aHIIIOS3bIYHEIE
MEPEBOAUNKH PEIKO CIIOCOOHBI BOCCO3/1aTh MEPEKPECT-
HyI0 puMy opurnHaia.

CBoeoOpasue 3NeNTUYECKUX KOHCTPYKIMH Yy
M.1IBeTacBoM 3aKJIIOYAIOCH B TOM, YTO IIPOIYHICHHBIN
CMBICIIOBOW (hparMeHT MMeeT MHOXKECTBO CHMMETpH-
94eCKUX BapHAaHTOB €r0 BOCCTaHOBIICHHUS. [{BeTaeBCKuil
SKCHEPUMEHTATOPCKUM CHHTAKCUC OYEHB TSDKENO TOA-
Ja€Tcs MepeBoNy, TaK KaK yXOAUT CBOUMHU KOPHSMH B
TITyOMHHBIE 3aKOHOMEPHOCTH CTaHOBICHUS PYCCKOTO
A3bIKA KaK TAKOBOTO.

CTHITIO PYCCKOM MTO3TECCHl CBOHCTBEHHA TIPUIYI-
JMBas UTpa MONHCEMHYECKUX 3HAYEHWH, CO3IAIOLINX
MHO)KECTBEHHOCTh CMBICIIOB U CYOBEKTHBHBIX MHTEP-
IIpeTanu.

IToaTecca ymena ¢ mopa3uTeNIbHBIN SBHOCTBIO pas-
ITAAETh  CTEPTYI0 MEPBOHAYAIBHYIO 3TUMOJIOTHIO
CJIOBa U OKMBUTH €ro cemanTuky. M.lIBeTaeBa oOpa-
IaeTcss K HapOJHOW ASTUMOJIOTHH, «CBSI3bIBAasl CBOE
TBOPUYECTBO C TPATUIUSIMU CIIABIHCKOU KyJIbTYphI» [2,
23].

OnHako XyH0>KeCTBEHHBII MUP MO3TECCHI 3aBOPaA-
JKUBAJl YUTATEIsl CBOMM MHOTooOpasmeM, (uiocod-
CKOH TTyOMHHON M OOpameHHOCTHIO K YEIOBEYECKUM
YyBCTBaM K SMOLIUAM.

[Hoatnueckue Texctsl M.1IBeTacBOl HaNOJHEHBI
AKCTIEPUMEHTATOPCKUMH HaX0AKaMH aBTopa B 00JIaCTH
pUQMEBI 1 pUTMA.

C TOYKH 3peHUS aHTJIOS3BIYHOMN MMO3THYECKOH ch-
CTEMBI 3TH HaXOJIKH HE BBITJIIAT B JOJDKHON Mepe 3KC-
MEPEeMEHTATOPCKUMH, a, HAIPOTHUB, BOCTIPHHUMAIOTCS
KaK HeuTO ycTapeBlIee, €CIIH HE apXaudHOE.

B kaudecTBe mpumepa MOXHO HPUBECTH MEPEBOJ
BeTaeBCcKoro cruxorBopenns «Kak mpaBas u neBas
pyka», BeimonHeHHBIH Maxk Jaddom. IlepeBomumk
CTpeMHWICS K CKpYIyINE€3HOH Iepenade pasMepa u
putMa nepBouctouHuka. CrtuxorBopenue M.llBerae-
BOU COAEPIKUT MATUCTOIHBIN M B CO MHO>KECTBOM 00-
neruénHbix cron. IlepeBonuuky yzaa€rcs COXpaHUTH
JIUIIb PUTMHUYECKOE JIbIXaHHEe IEPBOTO JBYCTHILIHS.

Bropoe aBycTuIme yxe HalOJIHEHO HepebosiMH,
TaK Kak MATHCTOIHBINA sIMO 3aMEHSeTCS YeThIPEXCTOII-
HBIM C MIPUMEHEHUEM COKpAIEHHBIX GopM (we, re) u
JIOTIOJTHUTENbHBIX yaapeHui:«Kak mpaBas u neBas
pyka,// TBost myma moe# nyme Onmzka. //Mbl cme-
JKEeHBI, OnakeHHO M Termo,/ Kak mpaBoe u neBoe
kpbuto.// Ho Buxpb Beraer - n 6e3anHa nponerna// Ot
MPaBOro A0 JE€BOTo Kpbulal». AHIIMHACKUN BapHaHT:
United as the left hand and the right// Your soul and
mine are fixed together, tight.// We're warm and bliss-
ful, neighbouring// Like a left-sided and right-sided
wing. //But then a storm comes - and a gaping cleft Is
made between the right wing and the left” [2, 49].

Mak [add, BoccosmaBas OyKBaJIbLHO IIBETACB-
CKYIO CTPOKY, OTCBHLIAET aHIJIOSI3bIYHOTO YUTATENs K
OBUTBIM KJIacCCHMYECKHM 00pa3zam, B pe3yJibTaTe 4ero
CTHJIb PYCCKOM IOITECCHl BOCIIPUHUMAETCS KaK KOH-
CEpBAaTUBHBII U HE UAYIIMH B HOTY CO BpPEMEHEM
[3,61].

M.IlBeTaeBa UCMONIB30BaNIA B CBOEM MOITUUECKOM
TBOPYECTBE U HETOUHYIO, JUCCOHAHCHYIO PHDMY, IS
KOTOPO# OBUTH CBOMCTBEHHEI Pa3IMUHBIC CIABHUTH B pac-
MIOJIO)KEHUN M XapaKTepe 3ByKOB, KOTOPBIE MOJ(BEPra-
JTUCh prupMOBKe. DTa TEHACHIWS Oblla OOIINM SIBIIC-
HUEM B pycckoil mo33un XX Beka, U IKCIEPUMEHTHI B
9TOH 00JIAaCTH aKTHBHO BEJIWCH, B 4aCTHOCTH, B.Mas-
KOBCKHMM M B. X11€0HUKOBBIM.

M.IIBeTaeBa oOpaiajia BHUMaHHE Ha CTUXOBBIC
BO3MOXKHOCTH HETOYHBIX pUpM. B keHckux pudmax
M.IBeTaeBa CKJIOHSIACh K HETOYHOCTSIM B HMHTEPBO-
KaJIbHOW MO3WIMH M MCIOJIb30BaJla MYKCKHE OTKpBI-
TBIE U 3aKPBITBIC PHU(PMBL

Tak Ha3pIBacMBIC SKCIIEPUMEHTAIBHBIE PHU(PMEI
0COOCHHO SIPKO BBICBCUMBAIOTCI Ha (DOHE TOUYHBIX
pUOM, COCTABISTIONINX B IBETACBCKOW JIMPHKE OOJb-
IIMHCTBO.

AHTIIOS3BIYHBIC TIEPEBOJYUKHN HE CTAaBAT B OONb-
LIMHCTBE CBOEM mepen co00il 3a1ady BOCIpPOHU3BEIC-
HUSI TOYHBIX pr(M. OHU 3aMEHSIOT UX NPHOIN3UTENb-
HBIMH KOHCOHAHCHBIMH M aCCOHAHCHBIMH pH(Mamy,
JIOCTaTOYHBIMU JUI YHOPSIOUEHHOCTH IO3THYECKOTO
TEKCTa B AHIVIMMCKOM INpouTeHuU. B kauecTBe mpu-
Mepa MOXHO IIPUBECTH IIEPEBOJl CTUXOTBOPEHUS
M.IBeraeBoii «J{ommKHO OBITH- 3a TOH poleii», aBTOp
koToporo P.Kembomn: «3#, umoinsl, 4To0 BHI croxmmu!//
[IpuBcran u 3anec-kHYT,// VI OKpHKY Beien - oxiect,//
U BHOBB OyOCHIIBI TIOIOTY.

“Eh, idols, a plague on you, parish!// It's raised -
the knout - and it swings//And after the cry - the whil-
plash,//And again the sleigh bell sing” [3, 73].

Crioco6 1BeTaeBCKONH CTHXOTBOPHOW PH(PMOBKU
Ype3BBUAHO TPYAEH U1 AaHTJIHUIICKOTO IepeBoja.
Ecnu pycckuii cTux TAroreeT K pu(MOBKE YETHBIX U
HEUYETHBIX CJIOTOB, TO AHTIIMHCKUN CTHX JOBOJBCTBY-
I0TCSI TOJIBKO YETHBIMH. B 3TOM citydae aHTIIos3pI9HbIC
TIEPEBOAYMKH PEJKO CIOCOOHBI BOCCO3/1aTh IEPEKPECT-
HyI0 pudMy opuruHaia. B kadecTBe mpuMepa MOKHO
NpocieInTh NepeBoj ctuxorBopeHus M.l[BeraeBoit
«Monogocte Most! Mosl 4y HUX MOJIOAOCTb!», BBIIOJ-
HeHHbIl Maxkadpdom: «Momogocte Mosi! Mos 9y-
xux// Monogocts!// Moit canoxxok HerapHbiii!// Boc-
naJieHHbIE TJ1a3a cyxkas./ Tak JIMCTOK CPhIBAIOT KaJIeH-
JapHbIii». AHrIMicKuil Bapuant: “My girlnoodl// My
estranged, my someore else's Girlhood,// My shoe with-
out a mate. // Narrowing your eyes, red swollen// As
from a calendar you'd tear a date” [3, 75].

Wnast curyanust MpOMCXOANUT C IONApHOH pud-
MOBKOM, koTopast HpaButca M.I[BeraeBoii. Paccmot-
puM, kak /xuman Knapk nepesena cruxorBopenue «B
OTPOMHOM TOpo/ie MOEM HOuUb». OpHUTruHal UMEeT TOY-

HYI0O MYXCKYIO pHPMYy: HOYB/TIPOYB/I0YL/HOUB:
MyTh/CYTh/IyMb/TPY/Ib; CBeM/IBET/BCIIE/HEM;
0yc/BKyC/y3/CMIOCH.

AHTImiACKas MepeBoavYnIa PUPMyeT CTPOKH IO-
napHo: “night/light (Tounas pudma); wife/night (acco-
HaHcHas pudma); ground/soundijopm&k pudma);
find/mind {Tounas pudma); poplar/flower (HeTounas
pudpma);  follows/shadows  (HeTounHas  pudma);
strung/tongue( koHCOHaHTHast ): among/belong”.
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C TOYKHM 3peHHs PYCCKOro 4YHTaTels 3TO J0-
BOJIFHO 3HAYUTEIbHBIC BOJTHHOCTH B OOpAIIEHIH C TTO/I-
JMHHUKOM, HO TaKOBBIMU OHH BOBCE HE BBITILIAT IJIS
quTaTels aHriaos3sraHoro [4,49].

Takast CTHIICTHKA BOCTIPUHUMAETCS UM KaK JI0-
CTaTOYHO TPATUIMOHHAS, MOCKOJNBKY aHTJIOS3bIIHASL
mo33usi XX CTOJNETHS OTKa3alack OT TOYHOTO COOIIO-
JICHHSI CTUXOTBOPHOU pU(PMBI KaK TAaKOBOH.

Jns CTUIUCTHKM LBETAEBCKOIO TeCcTa Xapak-
TEpHBI MPOMYCKU MECTOMMEHUI MEepBOro JHIA, KOTO-
pble COOOIIANH TIO3TUYECKOMY HappaTHBY MH(OIOTH-
YECKYI0 apXETUITMYHOCTb.

CBoeoOpasue D>IENTHYECKUX KOHCTPYKIUH Y
M.1BeTaeBoil 3aK1H04aI0Ch B TOM, YTO MPOIYLEHHBIN
CMBICIIOBOY (pparMeHT MMEeT MHOXECTBO CHMMETPH-
YECKUX BApUAHTOB €ro BOCCTaHOBJIEHHUS. [[BeTacBCKUiA
SKCIEPUMEHTATOPCKUA CHHTAKCHC OYCHB TSKEINO ITO/-
nmaéTes epeBoIy, TaK KaK YXOIUT CBOUMH KOPHSIMH B
IIyOMHHBIE 3aKOHOMEPHOCTH CTAaHOBJIEHUS PYCCKOTO
S3bIKA KaK TAKOBOTO.

Jpyroii nmpoOiemMoil SBISIOTCS aHTIUHCKUE ap-
THUKJIK, KOTOPBIC pasMbIBAlOT I'yCTOTY KOHUCHTpaIWUU
LIBETAEBCKOW PHEPTrUU B CTPOKE, a TAaKKE TAaKOW XKe
HETaTUBHBIN 3((HEKT CO3MaI0T aHMIUHCKUE MPEIOTH,
KOTOpBIC 3aMCHSIOT B aHIJINHCKOM TpaMMaTHKE TTafeK-
HBIC OKOHYAHUS CYIICCTBUTEIBHBIX. JleenmpudacTHEIC
000pOTHI MOTHUBHPYIOT Y PYCCKOH MO3TECCH MUHUMA-
JU3M JUYHBIX TJIAaroibHEIX (opM. JleempudacTHBIN
000pOT JMIIEH KAaTETOPUH BPEMEHH U MOJAITBHOCTH.
CyOBeKT OeHCTBUS B IIBETACBCKOM TEKCTE MOXKET OBITH
HE Ha3BaH U, CJIEJOBATEJIbHO, CIIOCOOEH NMOHMMAThCS
KaK «OHa, «ThI, OH», BRIBOJIS TO3TUYECKUH HAPPATUB Ha
BBICOKHH YpOBeHb 0000marmero (¢Huiocopckoro
CMBICITA.

Oco0y10 poItb B IIBETA€BCKOM TEKCTE UTPAIOT IIPH-
CTaBKH, KOTOPBIC aKTUBU3UPYIOT 3HAUCHHE CIIOBA, IPHU-
JlaBasi eMy HOBBIC SIPKHE CMBICIIB 1 OTTEHKH.

CruxotBopenue «Pac-cTosHUS, BEPCTHI, MILITH
(1925) mocTpoeHO Ha HApAIIMBAHUHU BCE HOBBIX CMBIC-
JIOB Ha MPHUCTABKY pac-.

«BépcThI, MUK, TaTH pacIasiiv, PacCIOWId, pac-
CEeJININY» TEePOeB MOITHYECKOTO paccKa3a MEXAY CO-
6oii. nest pa3beIMHEHHOCTH COCTABIISIET CEMaHTHUe-
CKOE SIIPO CTUXOTBOPEHHS, O YeM TOBOPHUT caM rpadu-
geckuid 00pa3 pa3opBaHHOTO Ha YacTH CJIOBA - pac-
CTOAHUA»

B aHmmiickomM BapuaHTE MNEPEBOMUMK TaKKe
HAHM3BIBACT IJIArOJBl C OJUHAKOBHIMU Mpe(HUKCAMU:
“dispersed”, “disconnected”, “dissected”,
“disconcerted”.

IIBeTtaeBckast MO33USA-3TO TAPMOHUYECKUH MHP
PUTMOB, HHTOHAIMH, YIapEHUI 1 3BYKOBBIX 3((PEKTOB.

CTHITIO PYCCKOM ITO3TECCHl CBOHCTBEHHA TPUUIYI-
JMBasg vurpa nmoJuCEMHUYCCKUX 3Ha‘-IeHI/II\/'I, CO3Jar0IINX
MHO>XECTBCHHOCTb CMBICJIOB U Cy6'beKTI/IBHBIX HUHTEP-
npertanuii. M.1{BeTaeBy oT/inyano TOHYAMIIEE A3BIKO-
BOE€ UyThE, 0 KOTOPOM OHA cama FOBOpPHMIIA: «MHOTO Ba-
PHAHTOB: M3 HUX BHIOMpAIO - HA CIIyX. S HE JMHIBUCT,
MHE HEeKor/a ObLIO M3YYaTh, MOJAraloch Ha BPOXKJICH-
HOE€ YyBCTBO si3bIKa»[3,T.2,kH.1,c.83].

[ToaTecca ymena ¢ mopa3uTenbHbIN SBHOCTBIO pa3-
MISIIeTh  CTEPTYIO MEPBOHAYAIBHYIO ITHUMOJIOTHIO

CJIOBa M OXKMBHTH ero cemanTuky. M.l[BeraeBa oOpa-
IAaeTcsl K HapOJHOW 3TUMOJIOIMM, «CBSI3bIBasi CBOE
TBOPYECTBO C TPAOULUAMHU CIABSHCKOW KyJIbTYPBI»
[5,42]. Pycckas moaTecca UCHONB3YeT TaKkKe KyMyJsi-
[UI0, KOTOpasi CTATUBACT B IOATHIECKOM KOHTEKCTE
JaneKue IpyT OT Apyra OOBEKTH M SABICHHSA, TIPEBpa-
miast uX B TpeJeNiaX aBTOPCKOTO HappaTuB B CEMaHTH-
4ecKoe TOXAECTBO: «[IpoIuiorogHuii XBOPOCT - BEHKH
- cioBa - // TlnaMeHs - TBIIIET ¢ OA00HOM MTHIIN.

Kymyrsinus kak XyI0KeCTBESHHBIH pUEM yTBep-
KJaJla TIPaBoO XyJOXXHUKA OCBOOOIMTHCS OT YCTOSIB-
LIMXCSl 3aKOHOB NPUYMHHOCTH, POCTPAHCTBA U Bpe-
MEHH.

DKcIpeccus BETaeBCKUX TEKCTOB YacTO MOTIEP-
KHUBaeTCs W TpapuuecKd o(OpMISIETCS MPH MOMOIIN
THpe. DTO HE YKIAIBIBACTCS B AHTIIUICKYIO S3BIKOBYIO
Tpanumo. B pesynprate J.DelimTeiiH 0TKa3bIBaECTCSA
OT ATOTO MIPHUEMa, U CMBICT IIBETACBCKOW (hpa3bl HApY-
mraercsi. CroBocouyeranue 0e3 THpPE NPOUYUTHIBACTCA
Kak «Oapaky peIHOYHOTO cOponay: «B xu3Hb, PO KO-
TOpYI0 3HaeM BCcE MbI: ://COPOJ - PIHOK — Oapak», Kak
“to life which we all know is nothing but //mob market
barracks”.

OnHako ecTh ¥ yJa4yHble PUMEPHI, KOraa Tepe-
BOJYHK COXPAHSET THPE, KOTOPOE B IIOJHOW Mepe 03~
BOJICT €My IepelaTh MEePBBIA UMITYJIbC [IBETaCBCKOM
MT033WH, KaK 3TO MPOUCXOANT y A. JINBUHTCTOYH B Tie-
peBoge mo3Mel «Kpercomosy:

«MBICTIBIO - BECTBIO - CTPACTBIO - BHICTPEIIOM -
//Mumo tomMa OyproMUCTpOBay. AHTIIMHACKUI BapHaHT:
“Like a thought - a message - a short - a passion-//Past
the Burgomister's mansion” [5, 42].

®DonbKIIOpHBIE IBETaeBckue 00Opasbl <« Kap-me-
BUI[AY», «XOJIOM-JIBICOI00» 001aJat0T MOIITHBIM SMOIIHU-
OHAJILHBIM MMITYJIbCOM CBEpHYTOH MeTadopbl, HO He
AMEIOT KOPPEKTHBIX COOTBETCTBUH B aHTITHMHCKOM TEK-
cre. Ocs3aeMOCTh HAPOJHBIX TPAAUIUN B TBOPUCCTBE
M.1BeTaeBoll IEpPEBOIUKH MPU3HAIOT IS ceOsl 3HA-
YUMOI OOBEKTUBHOU TPYAHOCTBIO, TaK KaK «aHTJIHIA-
CKUHl s3BIK HE pacrojaraeT IUICOHA3MOM U Tapajiie-
JU3MOM, KOTOpBIE ONPEACIAIOT MPHPOLY PYCCKOTO
¢doabkiopax [6, 55].

[ToBTOp OTHENBHBIX CIIOB MM (Dpa3 BHI3BIBACT Y
QHIJIOSA3BIYHOTO YUTATENIS] ACCOIMAIINH, HE COBIAIAI0-
IIME C TEMH, Ha KOTOpPbIE OPHEHTUPOBAH OPHI'MHAJIb-
HbIl Texer. Hanpumep, cruxorsopenune M.IlBeTaeBoit
«MapT» MoCTPOEHO Ha CMHTaKCHYECKHX MOBTOpax. B
AQHIIMACKOM BapHaHTE IMOBTOPHI COXPaHEHBI B TPEX
CIIydasiX W3 YETHIPEX, HO TIOTEPsSHA PUTMHUYHOCTD TEK-
CTa, KOTOpasi HecJia JUIsl aBTOpa BaXKHYIO CMBICIIOBYIO
HATPYXEHHOCTE:

«OrtkaspiBatoch ObITh.// B bemnmame Hemonei.//
OTKa3bIBAIOCh JKUTH C BOJKaMHu Iutomanaeii// OTka3bl-
BalOCh BEITH». AHrimiickuii Bapuant: “Will refuse to
be. I will refuse to prowe// This Bedlam of unmen.//
With wolves who run in parks //I will refuse to howl”
[6, 83].

B 1uBeraeBckoit crpode («O uyepnas ropa,//3a-
TMuBIIas - Bech cBeT! //Ilopa - mopa - mopa TBopiry
BepHYyTh Ouner» [6, 85].

IepeBomunk K. Kemnmu BooOIie oTka3piBaeTCs OT
ClIOBa «IOpa», Ipeajaras NPUHIMIHAIGHO JIPYroe
crpoenne uerBepoctummst: “A dark and looming
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hill/has blocked out all the world.// I will take this bitter
pill// and send it back to God"” [6, 90].

Bonee opurHHaNBHBIM MIPEACTABISETCS MEPEBO
A.JluHera, KOoT/1a TOBTOPHI PEBPAINAOTCs IEPEBOAUH-
KOM B yJQUHbIN XyJ0KECTBEHHBII NPUEM:

“O sorrow floods my eyes!” («O cne3s! Ha Tia-
3ax!»); “O Czechia in tears!” («Yexus B cnesax!»); “O
mountain black as night”, («O uepnas ropa»); “I won't
consent - to be”. («Otka3piBatoch - ObITB.»); “I won't
consent - to live”. («OTka3bIBalOCh - KHTh.»); 1 won't
consent to howl.” («OTka3biBatoch — BBITHY»); “1 won't
consent to swim” («OTKka3bIBaIOCh IIIBITH-»); “It's time
-it's time - it's time” («ITopa - mopa — mopa») [6, 93].

M. IIBeracBa aKTHBHO BOBJICKAaeT CBOETO UYHTa-
TENs B CTUXMIO SA3bIKOBOM WMrpel. OHa mpearnosiaraeTt
«CO3/IaHHe XYI0)KECTBEHHOT'O TEKCTa B BUJIE NMPUIY.-
JMBOTO OpPHAMEHTA U3 MUTETOB, MeTadop M CpaBHE-
HHUH, KOTOPbIE YEpenyloTcsi C CHHOHMMAaMH, aHTOHH-
MaMH U [IeTI0YKaMU OJHOKOPEHHBIX CJIOBY.

CHHOHUMHS KaK S3BIKOBOE SIBJICHHE BKIIOYAET
JUI PYCCKOM MOATECCHI KaK POJCTBO OTAEIBHBIX JIEK-
CeM, TaK ¥ CUMBOJINYHOE yIOJ00JIeHHEe OOBEKTOB WU
sBJIeHUI B puiocodckoM cmeicie. Kaxaplid crnenyro-
U CHHOHUM MIPUPALTUBAETCS HOBBIM 3HaYEHUEM, OT-
KpbIBasi BO3MOKHOCTH AJIsI BADHAHTHOCTH €T0 BOCIIPH-
ATHSI WIN CyObEKTUBHOW MHTEPIPETAIIH.

Jlupuka M. LlBeraeBoil HamoJHEHa UHTOHALMEN
JMPHUIECKOTO MOHOJIOTA, 0OPAIIEHHOTO K HEBUIUMOMY
cirymatento. JJpamatudecKkuii MOHOJIOT BXOANT B KOH-
LENT «POoJIeBast IUPUKa». ITOT PEHOMEH XOPOIIO U3Be-
CTEH aHIUIMHCKOM JIUTeparype, U B aHIJIMMCKOM JIMTe-
paTypoBeleHMH HCHOJB3YyeTcsi TepMUHbI «dramatic
monologue» - ApaMaTypruuecKuii MOHOJIOT, KOTOPBIA
paBeH 10 3HAYCHHUIO PYCCKOMY TepMHHY. pamarnde-
CKUH MOHOIIONHUCT He ObIBaeT 6e300beKTHBHBIM. OH
BCET/1a Opa3yMeBaeT OIPE/IeIEHHOM aipecaT, CBOETro
3aMHTEPECOBAHHOTO CITyIIaTelsl. YCTaHOBKAa Ha CIIy-
maTenst XapakTepusyeTcs BOIPOCaMH, BOCKIHMIAHH-
SIMH 1 pa3rOBOPHOMN TOHAJILHOCTHIO HAppaTHBa.

Emé U.bponckuit oTMedan 3Ty 0COOCHHOCT IIBE-
TaeBCKOro TBopuecTBa: «L[BeTaeBa cuioit obcTosTENDb-
CTB ObLITa BEIHYK/I€Ha IPUOETHYTh K TOH jke MEXaHHUKe,
KOTOpas SBISIETCA CaMOi CYIIHOCTBIO (hosIbKIIOpa: K
Oe3aapecHoii peun. Kak B cTuxax, Tak U B MpoO3€, MbI
BCE€ BpPEMsI CIBIIINM MOHOJIOT; HO 3TO HE MOHOJIOT Te-
POWHH, a MOHOJIOT KaK pe3yJIbTaT OTCYTCTBHS cobecesn-

HuKa. OcOOEHHOCTD MTOIOOHBIX peyel B TOM, YTO FOBO-
pALIUHN - OH K€ U ciymiaresib. QoJbKIOpP - MECHb Mac-
TyXa - €CTh pedb, PaCCUNTaHHAs HA caMoro ce0sl, Ha ca-
Moe cebs: yxo BHEMIIeT pTy» [7,16].

[Ipouecc MEXKYIBTYPHONH KOMMYHUKALIUHU TECHO
3aBs3aH Ha B3aMMOACHCTBUH PA3INYHBIX HAI[HOHAJb-
HBIX KOHIenTochep. Pasmuine HaMOHANBHBIX KyIb-
TYPHBIX TPAJULUN BBI3BIBAET pa3sHOE BOCHPUATUE OA-
HOTO U TOTO K€ IMTepaTypHOro aHpa. B pycckoii Tpa-
JULIMM MOHOJIOT JIMPUYECKOTO Teposi MHpeAroJarai
Yype3BbIUAlHBIN YPOBEHb UCIIOBEAATIBHOCTH U NIPEIENb-
HYIO0 UCKPEHHOCTb.

AHrnuiickass TpaaMuus, HaIpOTHB, TATOTEET K
MOJYEPKHYTON ITUCTAaHINU MEXIY aBTOPOM H €T0 Te-
poeM, He IOIyCKaeT IPeNeIbHON OTKPBITOCTH TEKCTA U
JyIIEBHBIX TOPBIBOB aBTOPA, M0JIArasch HA aHITIOCAK-
CKYI0 CJIEpXKaHHOCTh M COOOpakeHHWe 3ApaBoTO
CMBbICTA.

IIpenenpHast UCMIOBENANIBHOCTE aCCOIMUPYETCS C
COCPEJIOTOUEHHOCThIO T03Ta Ha caMoM cebe M, Kak
MpaBuJIo, NPUTITYIIACTCA B aHIJIOA3BIYHBIX IEPEBOAAX.

OHaKo XyI0’KECTBEHHBIM MUP MOITECCHI 3aBOPa-
JKHBAJl YUTATEIss CBOMM MHOrooopasueM, (uiaocod-
CKOH TI1yOMHHON M OOpallleHHOCTHIO K YeIOBEUYECKUM
YyBCTBaM K SMOLHSM.
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Abstract

Cultural memory exists at the intellectual and semiotic levels and ensures the continuity of tradition. It forms
a fruitful dialogue of various historical times and their personalities in the literary text.

Cultural memory is connected in this sense with a kind of timeless discourse in the cultural communication
of human communication and acts as a kind of matrix of artistic thinking of the individual as such.

Cultural memory is selective in nature, has a creative component and is based on the conscious selection by
the author of excerpts from texts of other authors and other historical eras. The author of the literary work is the
creator of cultural memory for the next generations and uses its pantry in the form of intertextuality.

AHHOTALUA

Kym)TypHaﬂ naMATb CYHIECTBYIOT HAa MHTCJUICKTYAaJIbHOM U CEMUOTHYCCKOM YPOBHAX U o6ecnqu/IBaeT mnpe-
e€MCTBEHHOCTh Tpaauiuu. OHa GopMUpPYeT MIOAOTBOPHBIN IHAJIOT PA3TUYHBIX HCTOPHUECKUX BPEMEH U UX Iep-
COHAJIUH B JINTEPATYPHOM TEKCTE.

Kym)TypHaﬂ aMAThb CBA3aHa B 5TOM CMBICJIE C HCKMM BHEBPEMEHHBIM JJUCKYPCOM B KYJIbTYPHOM 06H1€HI/II/I
YeJI0BEUECKOUN KOMMYHHUKAIIUN U BBICTYIIACT B KaUYCCTBC csoeo6pa3Hoﬁ MaTpHUIbl XyJOKECTBECHHOT'O MBIIIJICHUA
JIMYHOCTU KaK TaKOBOTIO.

KynbrypHas namMats n30uparenbHa 10 CBOEMY XapaKTepy, MMEET TBOPUECKYIO COCTABIISIONIYIO M OCHOBaHa
Ha CO3HATCJIbHOM OT60pe aABTOPOM OTPBIBKOB U3 TEKCTOB APYIUX ABTOPOB U APYTIUX UCTOPUYCCKHUX DIIOX. ABTOp
JIMTEPATYPHOT'O NTPOU3BCACHUS ABJISICTCA TBOPLIOM KyJILTypHOﬁ namMsATu g CJICAYoNIuX MOKOJICHUH M HMCIIOJIb-
3yeT e€ KJIaI0BYI0 B (hOpME MHTEPTEKCTYAIBHOCTH.

Keywords: cultural heritage, literary text, mentality, metatip, intellectual and semiotic levels.
KinroueBble ¢j10Ba: KyJIbTYpPHOE HacIeIUe, IUTEPATYPHBIN TEKCT, MEHTAIbHOCTh, METATHUIl, UHTEIIEKTYaJIb-
HBIN ¥ CEMUOTHUYECKUN YPOBHHU.

IoHsTHE KYJIBTYPHAsS MAMSATh HE aHAJOTHYHO T10-
HATHIO TIAMSATH KyJIbTYPbI. [1aMATh KyJIbTYPBI IPEIIIO-
JaraeT MPUHAIIC)KHOCTh K OTIPEACICHHOMY KYIbTYp-
HOMY CJIOI0 Wiy 3moxe. KynbTypHas namsite, B OTIIH-
4He OT Hee, UMECT «BBHIY QUTYpy CYOBEKTa, KOTOPBII
e10 00J1ajjaeT B ONPEICICHHOM KOJIMYCCTBEHHOM U Ka-
yecTBeHHOM 00Beme» [1, C. 131].

TepMHH «KyJIbTypHas MHaMsATb» ONPEACIIAETCS
NIPEEMCTBEHHOCTBI0, BOCIIPUATUEM HACIENUs, & TAKKE
COOTHOILIEHHEM TpaAuLUU U HoBaTtopcTBa. KymbTyp-
Has MaMATh IpoliecCyanbHa MO CBOEH MpUPOAE, Tak
KaK CYILIECTBYET B KOOPAMHATaX HUCTOPUYECKOIO BpE-
MeHH. E€ mpoaykToM SBIAIOTCS MaMATHUKH MaTepu-
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aIbHOW M AYXOBHOH KyJBTYpBI, CBS3aHHBIC C HAIHO-
HaJLHOM Tpaguiueil 1 MeHTanuTeToM. B conepxanue
JlyXOBHOM KyJIbTYPBI BXOIOUT CHCTEMA PEIUTHO3HBIX
BEPOBaHMM M MOBEAEHYECKUX MOTHBOB. KynbTypHas
naMsATh MpeAronaraeT Mpolecc B3aUMOOTHOIIEHHS
KyJIbTYpHOTO HaCJIeAns, KyJIbTYPHOTO KOJIa M CyObeKTa
CO3HAHUA B JIUIIE ONPEIEIEHHOTO PELUIUEHTA.

YenoBeueckasi JINYHOCT (POPMHUPYET CBOIO IPHU-
pooy Ha OCHOBE OIPEIEICHHOTO HCTOPUYECKOTO
OIIbITa, TeOrpaUIEecKoro Opeosa, a TakKe Ha OCHOBE
MU}OIJIOTHH, TPUHAUIE)KHOCTH K PEIUTHO3HOMY CO00-
HIECTBY U COLMAJIBHOMY OIBITY. JINYHOCTHas cOCTOS-
TENBHOCTB BKIIFOYACET B c€0s MPUHSTHE OOLIECTIPUHITHIX
HOPM IIOBEICHUS W MOPAIbHO-3CTETUYECKUX LIEHHO-
cteii u uneanos. ChopMupoBaBIIAsCS IMIHOCTE 00JIa-
JIaeT MEKHALMOHAJIbHON U MEXKKYJIbTYPHOH TOJIEPAHT-
HOCTBI0, TOTOBA K INIOJOTBOPHOMY KyJIBTYPHOMY AHa-
JOTy W CHOCOOHa K OILEHKE «TOH SKOHOMHYECKOH
MOJIEJIU U TeX COIMAJIBHBIX MHCTUTYTOB, B MPOCTpPaH-
CTBe KOTOPBIX OHa cymiecTBye™ [2, C. 119].

JImuHOCTE caMa TMOCTOSIHHO HAaXOIHUTCA B IIPO-
1ecce NoAIep KaHus U pa3BUTHA KyIbTYphL. B aTOM 0T-
HOIIIEHUH HCTOPHs KyNbTyphl IpeArNoiaraeT TeHACH-
MO JIBYDKEHHUS U YBEJIMYEHHS 00beMa KyJIbTypHOI 1a-
MATH. DTOT Mpomecc TpencTaBisieT coboi dopmy
OTKPBITOTO JHAJIOra MeX 1y TeKCTaMH U NaMATHUKaMH
IYXOBHOHM M MaTepHaibHON KyJIbTypHl U CyObEKTaMH,
KOTOPBIE HX BOCTIPUHUMAIOT U OCBaMBAIOT B CBOEM CO-
3HaHUU. DTO MO CYTU JABYCTOPOHHHUI MPOLECC, TaK KaK
JIOAM CO3MAI0T KYNbTYypy H «OHHU XK€ €€ BOCIPHUHH-
MalOT, TO €CTh SIBJISIOTCS CYOBEKTOM H OO BEKTOM KYJIb-
TypHOro mporecca B rienom» [3, C. 97].

JIuTepaTypHBbIil TEKCT SBISIETCSI OJMHOM U3 Pa3HO-
BUAHOCTEH XpaHEHUS KyNbTypHOU MaMsTH, HOO B HEM
OTpakaeTcs JyXOBHBIM MHpP JTHYHOCTH U HPOSIBIISETCS
coJIepaHue KyIbTyphl Kak TakoBoH. B nutepaTypHom
TEKCTe MPUCYTCTBYET HHPOPMATHBHAS HACBHIIICHHOCTh
C TOYKH 3pEHUs] HAlIMOHATbHON MEHTaIbHOCTH, HAI[HO-
HaJIbHOTO THIIA XapaKTepa 1 dTHOrpaduu.

Co3HaHME TUYHOCTH BBICTYNAET KaK OTPa)KCHUE
00BEKTHBHOH pealbHOCTH B CYOBEKTHBHOI (popMe, KO-
TOpasi MapKUPYeTCs OMTOCPEICTBEHHBIMU CIIOCO0aMH U
HOPMaMU 4€JI0BEUECKON KOMMyHUKauuu. B anTonoru-
YEeCKOM acCIeKTe BO3HUKAIOIIAsl B CO3HAHUU JIMYHOCTH
0TOOpakeHHAsl M TOJBKO «eMy IpHUCYIas CyObEeKTHB-
Hasl pPeaTbHOCTH COJICPKHUT IEHHOCTHOE ¥ KPUTHIECKOE
OTHOIIICHHE B OOBEKTHBHOM OKpY’Karomed neiicTBh-
teabHOCTUY [4, C. 19].

UYenosedyeckoe CO3HaHKE, BOCIPUHHMMAIOIIEE pe-
aJIbHOCTb, XapaKTepHU3yeTcsd TBOPYECKON HMHTEHIMEH,
YMEHHEM OINpPENENATh LENU U HANpPABICHUE AEATENb-
HOCTH, a TaKkke (PeHOMEHOM caMOpe(IeKCUBHOCTH.

UYenoBedyeckoe CO3HAHNE OCHOBAHO Ha MO3HAHUU
3aKOHOB OKPY’KaIOIIEro MHUpPa, IIPEAIoaraeT HocTpoe-
HHUE C HAM OTIpe/IeIeHHBIX OTHOIICHUH U peryinpoBa-
HHUE JTMYHOCTHOTO TTOBEICHUS.

JIM4HOCTH CBOMCTBEHHBI TAKXKE OCO3HAHUE U aHa-
JIU3 TUYHBIX WHTUMHBIX IepEXKUBAaHUHA U TOTPEOHOCTh
B TBOpUYECTBE, KOTOpPOE oOecreynBaeT OOHOBIICHHE U
OTpakeHHE yXKe UMEIOILErocs KylIbTypHOI0 Hacae usl.
JInyHOCTH CIIOCOOHA COXPAHSTh CAMOKOHTPOJIb U Olle-
HUBATb CBOIO JAESITEABHOCTD C MO3UIUHN ICTETUUECKOTO

U 3THYECKOTO OTHOLIEHUS K KyJIbTypHOH mamsTu. Ue-
JIOBeYECKas MPHUPOJA HE PallMOHANbHA IO CBOEH CyTH
1 BKJIFOYAeT B ce0s KaTeropuro Oecco3HaTelnbHOTO. B
STOM KATErOpHU HET JOTMYECKHX KPUTEPHUEB, M IO-
3TOMY OHa OCHOBaHA Ha 3CTETHIECKOM HyBCTBE. DCTE-
THYECKOE YyBCTBO BOHUKAET HA YPOBHE HHTYHIIHHU, HO
3aTeM anpoOHpyeTCs Ha YPOBHE CO3HAHMS, TO €CTh Ha
YpOBHE OIpeJieIeHHON Jloruku. B pesymprate ym-
CTBEHHOT'0 KayeCTBEHHOI'O 0TOOpa BO3HMKAeT HanOo-
JIee XKM3HECTIOCOOHBIH M aKTyalbHBIH ISl TUCATeIs Xy-
JIOXKECTBEHHBIN 00pa3s.

KynbrypHas naMsaTh 00beJUHSAET CO3HAHME JINY-
HOCTH U c(epy IOJCO3HATENHFHOTO B €AMHOE LEJIOE,
Onaromapst OrpOMHOM JTOIM TBOPYECKOTO IPHPAIICHUSL.

CopepxanneM «0ecCO3HATEFHOTO YPOBHS KYJIb-
TypHOW MaMSTH SABISAETCS MEHTAIBHOCTh ONpEIEIICH-
HOTO JITYHOCTHOTO THIIAa Kak TakoBas» [5, C. 99].

MeHTanbHOCTh BBICTYIIAET KaK CIOCOO BOCTIPHS-
TUA 1EUCTBUTEIBHOCTH, UMEIOIINI YCTONYMBbIE HAlU-
OHAJIbHBIE U HUCTOPUYECKHUE XapaKTepUCTHKU. B Heé
BXOJIUT COBOKYITHOCTh 00pa30B, MOHSATHI U IPENCTaB-
JICHUH, OTpa)karoIuX INIyOMHHBIN IJIacT KOJIJIEKTHB-
HOTO CO3HAaHHUA OTAeNbHOro mHauBHAa. ConepxaHue
KyJNbTYpHl OIpeaesieT XapakTep MEHTAJIbHOCTH U €&
OLICHOYHYIO TPaJalHIo.

MeHTanurer — 3T0 00mas AyXOBHas OOIIHOCTH
YeI0BEYECKOM KOMMYHHKAIUH, KOTOpas 3aBHCHT OT
COIIMOKYJIbTYPHBIX, 3THUYECKHX, IeorpaduuecKkux u
SI3BIKOBBIX 0cOOEeHHOCTEH. OH NMpOSBISIETCS B TIOBEICH-
YEeCKOH MPaKTHKE, MaHEpEe TOBOPHUTH B (POPMHPYET CIIe-
UMUKy NCUXOJOTHYECKOW M JIMHIBHCTHYECKOH CO-
CTaBJISIOIIEH YeIOBEUECKOro HHTEIUIEKTA.

B »ToM acmekTe Xymo)KeCTBEHHas JIMTepaTypa
npejcTaBiseT co0oi CBOCOOPa3HbI HMHTEPTEKCT ca-
MOU JEeHCTBUTENBHOCTH. DTO AcTeTHueckas Qopma
MIPOSIBJICHUS YEJIOBEYECKOTO CO3HAHUS.

JIr060i1 Xym0’KECTBEHHBIN TEKCT MMEET S3BIKOBOEC
BOIUIOIICHHE M (DPUKCHPYET, BOCIPOM3BOIUT U TIEepe-
JIaeT ONpe/eNICHHBIN XapakTep HHHOPMALIH.

S3BIK TIpencTaBiseT COOOH BaKHEHIIYIO YacTh
MHPOBOH KyJIbTYpBI, KOTOPast Kak Obl OCYIIIECTBIISIETCS
C TOMOINBIO HETO KaK OCHOBHOTO Opyaus. SI3BIK CO-
CTaBJISIET OCHOBHOM 00pa3 OMpe/ieleHHOW HaIMH |
HAllMOHAJIBHOU KyJIbTYphl. B HEM packpbIBaroTCs OC-
HOBHBIE OCOOCHHOCTH HAI[MOHAJIBHOIO MEHTAJUTETA.
SI3BIK «oTpaxaeT chepy CO3HAHHUS YETIOBEKa M Kak OBl
pacmudpoBEIBaeT B 3BYKaX M 3HAKaX YeJIOBEYECKOE
BOCIIPHUSITHE OKpYyxkaroero mupa» [6, C. 87].

Ecmu paccMaTpuBaTh A3bIK B KAU€CTBE XPaHUTEIS
KyJNbTYpBI, TO BaXXHO IOHUMATh, YTO OH, HECOMHEHHO,
o0JyiaiaeT KyMyJISITUBHOHM (pyHKIMEH, HO ITPH 3TOM BBI-
cTymaer B Bujae (HOpMbI, 0COO0r0 MexaHW3Ma, HEKOH
CTPYKTYPBI C TOMOIIIBI0 KOTOPOIl COXpaHseTcs, mepe-
JaeTcs W KOAWpPYeTCA OIpenelieHHas WHpOopManus.
KynbTypHast maMsATh Kak TaKOBasi XpaHUTCS U BOCIPH-
HUMaeTcsi Onaromapsi CBSI3HOMY TEKCTYy, MMEIOLIEMY
0c0o0YI0 OpraHU3aINIo U COJIePIKaTENbHBIN cMbIcT. Ho,
C JIpyro¥l CTOPOHBI, TIPaBUiia TIOCTPOSHUS U rpaduye-
cKoro oQopmileHHSI TEeKCTa AUKTYIOTCS S3BIKOBBIMHU
0COOCHHOCTSMU U KYJIBTYPHOH TpajuIIueH.

Hcxonst U3 9TOro TEKCT CTaHOBUTCS OOBEKTOM
BHUMATEIbHOTO U3YyUEHHs CIIELUATUCTAMU U3 Pa3HBIX
obyacteil HayyHOro 3HaHuUs. TeKCTHI UCCIEyIOTCS B
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CEMHOTHYECKOM U MHTEPTEKCTYaJIbHOM aCHeKTaxX, 4To
JaéT BO3MOKHOCTB ITPOCIIEAUTh UX CBA3b C OMPENCICH-
HOM KyIbTYpOH M BBISBHTH 3HAUYUMOCTh U (DyHKIHO-
HaJbHOCTh B CMBICIIC XPAHEHHUs W TIOCIEIyHOIIei
TPaHCISIINY KyJIbTYPHON TaMSITH.

M. baxTuH co3gajl Ha OCHOBE M3y4YEHUs TBOpUE-
ctBa @. /locToeBCKOTO TEOPHIO MONU(POHUHN, KOTOPAst
peanusyercsi B XYJOXECTBEHHOM IPOU3BEJACHUU B
dhopMe MexTekcToBOTO Muaora [7;8].

Ha ocHoBaHWM 3THX HMcClIeAOBaHUM Ipyrum Qu-
nonoroMm FO. KpucreBoit Obi10 chopMUpOBaHO TIOHS-
THE UHTEPTEKCTyaJbHOCTU. B 3TO MoHsATHE BKIa1bIBA-
JI0Ch YOEXICHHE B TOM, UTO KayKABIH TEKCT 11O CYTH CO-
JIEpXHUT B cebe WHTEPTEKCTYaIbHYI0 HPUPOAY. DTO
yOeXIeHHEe OCHOBAHO Ha TOM, ITO BCE TEKCTHI 3aKIIIO-
4aroT B ce0e Hacliene MPEANIeCTBYIONEH KyIbTypHOH
TPaAWIHA W SA3BIKOBOH KyJIbTYpHL. IIOCKOIBKY S3BIK
Kak (hopMa YeJI0OBEIECKOro OOIEHNUS CYIECTBOBAI 3a-
JIOJITO IO BO3BHMKHOBEHUS KakuX Obl TO HHU OBLIO TEK-
CTOB, B KaXXJIOM U3 HHMX JKMBYT PUTMHYECKHE CTPYK-
TYpbl, S3bIKOBbIE (OPMYJIBI M WAWOMBI, IMPUCYIINE
OIpeieNIeHHON HaIlMOHANBHOW IIPUHAIEKHOCTH U UC-
TOPUYECKOM 3I0XeE.

MHTEpTEKCT BOCXOAUT K LIMTUPOBAHUIO, HO B XY-
JO’KECTBEHHOM IIPOW3BEICHUN IUTAaTa HE MPEACTaB-
Js1eT co00if TOUHOE BOCHPOH3BEACHHE TYXKOTO BBICKA-
3pIBaHUS. B 3TOM cMmbIciie nuTata nmpuHEMaeT Gopmy
HEKON OCO3HaBAaE€MOM aJullO3uM, B KOTOPOH cozaep-
JKUTCSI HAMEK WJIM YIIOMHUHAHHE OTIPEIENICHHOTO (aKTa,
HaBOJISIIET0 Ha BOCIIOMHHAHHA O JPYroM ITHcaTene U
€ro JIUTEepPaTypHOM TEKCTE.

B knure XK. XXenerra «[lanumcecTsl» uTaTa pac-
CMaTpUBACTCA B KAYE€CTBE (I)yHKHI/IOHaHI)HO-CTI/I.HI/ICTI/I-
YECKOro KyJbTYpPHOIO KOJa, © B 5TOM OTHOUICHUU B
TEKCTe OIPEIEICHHOTO aBTOPA MOXKET IIPUCYTCTBOBATh
MHTEPTEKTYaJIbHOCTh B O0JIee y3HaBa€MOM BHUJIE, KOT A
YHUTaTeNb CTAIKHMBACTCS C IMTaTaMH U3 JPYTHUX TEK-
CTOB M OYEHb IIPOCMATPUBAEMbBIMH ATLTIO3UAMH. [laxke
OTHOIIIEHHE LIEJIOTO TEKCTa K OJHON CBOEH 4acTH, B Ka-
YecTBE KOTOPOH MOTYT BBICTYNATh, HAlpUMEp, SIH-
rpad, BCTaBHas HOBEJUIA WM JIAXe 3arjlaBue, MOPOXK-
JlaeT TIOHSATHE TapaTeKkcTyadbHOCTH. COOTHOIIEHHE
TEKCTa CO CBOMMH K€ MPEATEKCTaMHU TPAKTyeTCs Kak
METaTeKCTYaIbHOCTh; MapOANPOBAHUE OJHOTO TEKCTa
JAPYTHUM CBA3AHBI C MIOHATHUEM T'HIICPTEKCTYAJIBHOCTH, a
JKaHPOBBIC CBA3U PA3JIMYHBIX TEKCTOB ITO3BOJIAIOT T'O-
BOPHTBH O SIBIICHUW apXUTEKCTyaIbHOCTH [9].

IIponecc noHUMAaHUS CMBICTIA HHTEPTEKCTA, 3a110-
JKEHHOTO B JIUTEPAaTypHOM INPOU3BEACHUH, TOPOKAAET
npo0JieMy HEKOTO M/ICaIbHOTO YUTATENs, CIIOCOOHOTO
MIOCTHYb €T0 B ITOJTHOM oObeMe. [Ipobnema unraTens u
YPOBHS €ro NOHMMAaHHS NMPOYNTAHHOTO HPEIIoIaraeT
OTKPBITBII XapakTep peLeNnuUd U UHTEJUIEKTa, KOTO-
pHIii oOecrieyBaeT KauecTBO JUajiora MEXIy Iucare-
JIEM U €ro ayautropuei. YuraTenp BCTynaeT B IpoLece
KYJIBTYPHOT'O COTBOPYECTBA, U B €TI0 3a/1a4y BXOIUT HE
TOJIBKO )ICHII/I(prBKa KYJIbTYPHBIX KOAOB, 3aJI0KEHHBIX
B INTEPATYPHOM TEKCTE, HO U 00OTaIIeHHE eT0 CBOUMHU
JMYHBIMU aCCOLMAIMSAMH, POJUKTOBAHHBIMH Tpede-
PEHIMSAMH U )KU3HEHHBIM OIIBITOM.

TakuM 00pazoM MPOMCXOIUT HEKUI KYJIbTYpPHBII
JUCKYpC HHCcaTeNs U €ro 3aUHTepeCOBAHHOIO YUTa-
TeJIs.

B ¢wunonornyeckoil Hayke CylecTByeT MHOXe-
CTBO OMpEAENeHUI MOHATHA «AUCKype». OH HOHMMa-
eTcsl KaKk CHHOHMMWYHBIA [IWaloTy WIH PasroBOpY
IBYX CYOBEKTOB M KakK Hekas (pOopMaji30BaHHAs TEK-
CTOBas CTPYKTypa, KOTOpasi MapKUPYyeT ONPEICTICHHbIC
MEHTalIbHbIe 0COOEeHHOCTH. JIMCKypC TaKkkKe paccMmart-
pHuBaeTCcs Kak BHYTPUTEKCTOBOE 00pa30oBaHHE, B KOTO-
POM IIPUCYTCTBYET CHHTE3 CyOBEKTa U c11oco0a ero BbI-
ckaspiBaHus (B.1. Troma). [luckypc Taxke TpakTyeTcs
KaK HOBOE BBICKa3bIBaHHUE, UMEIOIEE JINYHOCTHBIN OT-
TEHOK M HE TpeTeHaylollee Ha OObEeKTHMBHOCTH, HO
MapKupymoliee 00paTHyIO CBS3b CO CBOUM PELHITUECH-
toMm (FO.B. Bopes) [10]. Hdpyroe ompenencHue Ic-
Kypca TOJYEPKHBACT HAINYNE KOMMYHHKAIUH JIBYX
MIApTHEPOB, B XOJI€ KOTOPOH peEIIaloIee BIUSHHAE
HMEIOT IIETIH, TyBCTBA ¥ HHANBHU Iy alIbHBIN )KU3HEHHBIN
OIIBIT KAXKIOTO U3 HUX.

Ecnm TexcT paccmarpuBaeTcs depes SIBICHNUS JHC-
Kypca M HHTEPTEKCTa, TO BOZHUKAET MPodiieMa Criocoo-
HOCTH 4YE€JIOBEYECKOTO CO3HAHWS OCBOUTH HEKMH Iep-
BOHAYAJIBHBI TEKCT M B IIpOLECCE JMUTEPaTypHOTO
TBOpYECTBA MPEJCTABUTh €ro MOJAM(UKALNIO TBOpYE-
CKHU MBICIISIIEMY PELIUITHETY.

Texkcr npencrasiseT co0ol cUCTEMY 3HAKOB. JTa
o0JlacTh B JIMTEPATypOBEACHUN H3y4aeTCs CEMHOTH-
koii. HeoOxoamMocTh B co3mannu oOImiel Teopun 3Ha-
KOB BbICKa3bIBaslach emé JIx. JIokkom B ero tpyne
«OmsIT 0 yemoBedeckoM pazyme» (1690), u 3atem 3ta
MBICJIb ObllIa pa3BUTa B IPOLECCE HUHTETPALIN JTOTUKH
B pabortax T. @pere u Y. [Tupca u cTpyKTYpHOI THHT-
BHUCTUKH, TipencTaBieHHo B Tpyaax @. ne Coccropa u
brouccena [11].

B pa6oTax 1O. Jlormana pa3pabotana Teopus ce-
MHOTHKH KyJIBTYpPBI, KOTOpas paccMaTpHUBaiach B ac-
HeKTe CTpyKTypainuzma u Happatoioruu. OH yTBep-
XKJIaJI, 9YTO TEKCT IpPEJCTaBIsieT co00i cuMONO03 pas-
JIMYHBIX SI3BIKOB KyJIbTYPHI, KOTOpBIE
MIPOCMAaTPHUBAIOTCS HA CHHXPOHHUYECKOM M JAWaXpOHH-
4eckoM ypoBHiX. OTclo/la B TEKCTE JKMBET HEKas Ia-
MSTbh, TIOPO’K/AIOIIAsi HOBBIE CMBICIIBI ITYTEM B3aHMO-
JEUCTBHS, CMEIICHUS U BAPHALIMN OTIENIBHBIX €T0 3JIe-
MeHTOB [12].

OmnbIT YeIoBedecTBa MPEACTaBIIeT COOOH B 3TOM
OTHOIIICHUH BHEIIHIOI (POpMY KOJUIEKTHBHON MTaMSTH,
a BHYTPEHHSIS TAMATh XPAHUT MPEIIICCTBYIOIINE TyB-
CTBa U 3MOIIMOHAJIHHBIE COCTOSTHHUS.

[Ipomoe He YHHUYTOXKAETCS B YEIOBEUECKON Ta-
MSTH, a IOABEPraeTcs CI0KHOMY KOJUPOBAHUIO, «Xpa-
HUTCS B OTJAJICHHBIX YTOJIKaX CO3HAHMSI, YTOOBI BHOBB
TIPOSIBUTHCS B SICHOH (hopMe B HYXKHBIX OOCTOSITENb-
crBax» [13, T.1, C. 49].

Texkcr crioco0eH XpaHUTh HHPOPMALHIO C TIOMO-
IIbI0 PA3IMYHBIX KYyJIBTYPHBIX KOZOB W TpaHC(opMu-
poBaTh €e, U B 3TOM CMBICJIE OCYIIECTBISETCS JAUAIOT
CO3J1aTeNs TeKCTA U €T0 PEIHINEHTa TOCPEICTBOM Ce-
MHOTHYECKOTO OOIICHHS, B OCHOBE KOTOPOTO JICKUT
3HaK.

3HaKM MOTYT paccMaTpUBaThCS KaK €CTECTBEH-
HbI€ U MapKHpYIOUUE OKpYyXKawollyo npupoay. OHu
MOTYT OBITh (YHKIHMOHAJIBHBIMH, TO €CTb IOPOXK-
JaTbCsl B PE3yJIbTaTe HEMOCPEICTBEHHON AEATENIBbHO-
CTH YelIOBEeKa. 3HAKH ONPEAEIAIOTC B CEMUOTUKE KaK
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KOHBEHLUOHANbHbIE U HKOHUUYeckue. [lepBbie BBICTY-
MAOT B KAYECTBE YCIOBHBIX CUTHAJIOB WJIN NHJIEKCOB, &
BTOpbIE MIPEACTABIIIOT HEKME 00paspl. Jlanee BbInes-
I0TCS BepOanbHbIC 3HAKH, IO KOTOPHIMH IIOHUMAIOTCS
€CTECTBEHHBIC S3bIKH, W 3HAKOBBIE CHCTEMBI 3aIHCH
Pa3IYHBIX BUJOB TEKCTOB.

CeMHOTHKA COCPENOTOYCHA HA JCTETHIECKOM
3HAYEHUU 3HAKa, BBIBIISIS CBSA3U MEXKY XYH0KECTBEH-
HBIMU IIPOU3BEACHUSIMH U UX ceMaHTUKOH. CeMHOTHKa
TaKXe CTABUT CBOEH LIENIbIO BBIIBUTH CTPYKTYPHBIE CO-
OTHOIICHMS MEXAY ICTETUYECKOH U XyA0KEeCTBEHHOI
IPUPOAON 3HAKA U MBITaeTCS OaTh XapaKTePHUCTUKY
KOMMYHHUKATUBHOH (DyHKIMM HCKYCCTBA B acCIEKTE
IparMaTuKy.

B pa6orte M.K. Mamapmamswm u A.M. Ilsturop-
ckoro «CHUMBOJI ¥ CO3HaHME) ENACTCS aKIEHT Ha pa3-
JETICHUY TIOHATHH «CHUMBOI U «3HAK». «3HAK IOHNMa-
eTcsl Kak HeKoe 0003HaueHne, KOTOPOe MapKUpPyeT Ma-
TEpUaJbHO BBICTYNAIOIIUA OOBEKT WIIM CHTYaIHIO,
KOTOPBIC TOHUMAOTCSI HOCUTEIISIMH HH(DOpMAIiK B a0-
crpaktHOU opme» [14, C. 13]. A cuMBOI TpakTyeTcs
KaK HEKOE€ BHE3HAaKOBOE IIOHATHE, KOTOpOE MOXKET
OBITh, TOHATO BEPHO WM HE MOHATO COBCEM. B 3TOM
CMBICJIC K CHMBOJTY OJIM)KE BCErO CTOMT MeTadopa, HO
B HEH HET TaKOH 3araJ0YHOCTH, KOTOPasi IPUCYTCTBYET
B CHMBOJIC.

B sTOM acmekre, Xyq0KEeCTBEHHBIH CHMBOJI, TO-
HUMaeMbIi B IIMPOKOM KyJIbTYPHOM 3HAu€HHH, Tpell-
CTaBJIsIeT cOOOH HEKYI0 (OPMY BBIPAKAIONIYI0 MHPO-
BO33PEHHE JTMYHOCTH, €€ MPEICTABICHHS, IEHHOCTH U
B3IJIS/IBI, KOTOpPBIE M O0ECIEeYMBAIOT COXPaHHOCTh U
pa3BUTHE CaMOU KyJIbTYpPbI KAK TAKOBOM.

CuMBOJ UIpaeT BaXHYIO pOJIb B Mepeaaye Kymb-
TYpPHOH IaMsATHU OT IOKOJIEHUS K IOKOJIEHUI0. B mpu-
POy CHMBOJIA 3aJI0’KEHBI Hayajla HOBOTO M Be4HOro. B
HeM 0003Ha4yeHbl OCHOBBI MPEXHUX KYJIbTYpPHBIX 3Ha-
HUHM U LEHHOCTEH, HO, C IPYrOofl CTOPOHBI, CHMBOJI aK-
THUBHO B3aMMOJICHCTBYET C HOBBIMH pEaMAMHU O0BEK-
THUBHOM CHUTyallMH WM MCTOPHYECKOM SIMOXM M Tepe-
JKMBAET MPOILecC CBOCH TpaHC(HOpMAIHH.

CuMBoJI JXKMBET B TIIyOMHAaX YeJIOBEYECKOW Ia-
MSATH, HO B CO3HAHNU XyJJO’KHUKA OH aKTyalTH3UPYeTCs
U BKJIIOYAETCS B XyI0’KECTBEHHBIN TEKCT.

JluTepaTypHblii TEKCT NPEAIOIaraeT CloXKHOe
B3anMoJieiicTBHe aBTOpa U unuTtaTens. Ilepegaya Kyib-
TypHOH MaMATH C IMOMOIIBIO TEKCTa COMPOBOXKIACTCS
oOorameHneM CO3HAHUS M SMOLMOHANBHOW Cc(epbl
MPEAIoIaraeMoro penunuenTa. Yroosl 3TOT mpouecc
COCTOSUICS, HEOOXOAMMO B3aHMMOIIOHUMaHUE TEKCTa U
uyyTatens. TeKCT mpeularaeT YUTaTeNo AUajor, a aj-
pecar B KauecTBE YUTATENs IbITAETCS HOCTUTHYTh MHO-
roo0pasue ero CMMBOJIOB TIPH MTOMOIIHM HH(POPMAIHOH-
HOW TIOJITOTOBKH M COOTBETCTBYIOIIETO YPOBHS HHTEI-
JIeKTa.

B mo6oM HamuoHambHOM OOpa30BaHHH JKUBYT
KYJIbTypHBIE YHUBEPCAINN B Ka4eCTBE PEINTHH, Tady,
MHGOB ¥ s3bIka. KympTypHBIE yHHBEpPCATUH MapKHu-
PYIOT BHEIIHUI MU JIMYHOCTH, HO, B TOXKE BPEMs, OT-
paXaroT KyJIbTYpHblE U HPAaBCTBEHHBIE OPUEHTHPHI
OIPENIENIEHHOT0 ATHOCA. DTa JIBYyCTOPOHHOCTh MOPOXK-
JlaeT CEMaHTUUYECKYI0 EMKOCTb U BeET K (hOpMHUPOBa-
HHIO CUMBOJIOB HICTOPHYECKUX COOBITHI 1 STOX.

JIlyXOBHOM COCTaBIISIOLIEH OTAEIbHOMN uenoBeue-
CKOH KyIIbTYPBI ABISIETCSI MH(, KOTOPBIH «COTJIACYETCsI
C NTyOMHHBIMH CaKpaJbHBIMH O0JIACTSIMH PEaIbHOCTH,
HO B CO3HAaHWHU JIMYHOCTH OH BOCIIPUHMMAETCS Ha
YpOBHE CHMBOJIa, aJIeTOpuH Win 3Haka» [15, C. 9].

ApXeTHIl cunTaeTcsi B HayKe OCHOBOM JIFOOOTO
muda. K. FOHr oTHOCHIT apXeTHn K KaTeropuu KOJUIeK-
TUBHOT'O MOJICO3HATENILHOTO, B KOTOPOM XPaHUTCS BCS
KOHIIGHTpAlUsl IPEJIIECTBYIOUET0 YeI0BEYECKOIro
OTbITa. APXETHUI BBICTYNAeT B POJIM «HEKOW NepBOHa-
yanpHON MaTpuls» [16, C. 9], koTopas cTumyaupyer
JajbHellee pa3BUTHE YesioBedeckor panTaszum, oope-
TaroIIEr OOJIMK CUMBOJIA.

ITpeobpa3oBaHue ONpPEAEIEHHOTO aBTOPCKOTO 3a-
MBICJIa B JIUTEPATYPHBIH TEKCT CBS3aHO C XyJOXKe-
CTBEHHBIM IIEPEOCMBICIICHHEM OIPEAEICHHOTO apXxe-
THIIA.

TBopueckuil mporecc MpeacTaBiIseT coboi rap-
MOHHMIO JIOTHYECKOTO MBIIUICHUS] U 3MOIMOHAIBHOMN
cdepbl 4eIoBeuecKoro cozHaHusi. B 3TOM mporecce
B3aMMOJICHICTBYIOT KaTeTOPUH KOHKPETHOTO M ab-
CTPaKTHOT'0, CO3HaTeNIbHOT0 U 6ecco3HarensHoro. Co-
3HaHUE MPOU3BOAUT CEJIEKIHIO T€X apXeTHUIIOB, KOTO-
pBI€ aKTyalbHBI B JAHHBI MOMEHT [/ aBTOpa JIUTepa-
TypHOro  Tekcta. OHH  CTHUMYJIHPYIOT  €ro
BOOOpaXkeHue, 0(pOPMIIIOT Yepey €ro BOCHOMHHAHHH
1 BIEYATICHUH 1 CO3JAI0T JUYHOCTHYIO IIEPCIICKTHBY
CaMOpa3BHUTHUS U TBOPUECTBA.

Cornacao Tteopmu K. IOHra, Gecco3narenmpHOE
KpaiHe Ba)KHO JJIsI MUPOBOM KYJIbTYpBI, TaK KaK BbI-
CTyNaeT B KauecTBE CTHMYJIa TBOPUECKOTO BOOOpaXke-
HHUSL.

Teopus K. FOnra nanuta passutue B padore C.
ABepuHIEBa «AHATUTHYECKAs TICHXOJIOTHA», B KOTO-
pOM apXeTuI Npe/iCTaBlIeH B BUJIe KOMMYHUKAaTUBHOM
MOJIEIIH, «OCHOBY KOTOPOI COCTaBJISIIOT HEKNE MAaTpU4-
Hble xapakrepuctuku» [17, C. 39]. B apxerune Bblje-
Js1ach MHOTOYPOBHEBAs CTPYKTYpa, BEKTOP KOTOpOH
e OT NMPOCTEHWIINX WHIUBHIYAIBHBIX IpEICTaBiIe-
HUH JTMYHOCTH K MHPOBOCHPHATHIO OOIICHAIIMOHAb-
HOTO U, O0JIee TOTo, 00IIeUeIoBeUeCcKOro Macuraba. B
paborax 3apybexxHoro uccnemosarens H. Opaiis 3asB-
JIIOCh O BHYTPEHHEH CBSA3HM apXeTHIa M JHUTepaTyp-
HOT'O TBOPUYECTBA U J1aBajlach XapaKTEPHCTUKA TOCTY-
NIATEJIBHOTO PA3BUTUS MUPOBOH JIUTEPATYPHOM Tpajau-
i [18].

Bonpiioe BHUMaHHWE B 3TOM aclekTe YAEISIIOCh
MOHATHUIO «JIUTEPATYPHBIN apXETUID» KaK YAaCTH CO3HA-
HUSI TBOPUECKOW NTMYHOCTH. B 3TOM cMmbIcie apxerun
paccMaTpuBaeTcsi Kak HPOIYKT MH(OJOTHH U COO0-
CTBEHHO JIUTEPATYPBHIL.

VYcroituuBoe sApo apXeTHa He HCKI0YaeT MHO-
JKECTBO CaMbIX pa3lWYHBIX Bapuanuii. B padorax B E.
Mernetuackoro u C. HebonbcrHa apXeTHIT paccMaTpH-
BaeTCs B MapagurMe ero Moaupukanuii, KoTopas Imo
CyTH «oOecrednBaeT TPAAWINI0 IPEEeMCTBEHHOCTH B
XyZoXKecTBeHHOM TBopuecTBe» [19, C. 19].

MeHnTanpHOE 00pa30BaHUE COBEPINACT MYTh Ipe-
00pa3oBaHMs B OOLIENIPU3HAHHBINA JINTEPATYPHBINA Ka-
HOH. YCTOSIBIIMWCSI B YEJIOBEYECKOM CO3HAHUU MU
npeBparuaercsi B MudoioreMy, KOTopasi CHHOHUMUYHA
JIUTEPATYpHOMY apXxeTuiy. Mu¢ u apxXeTun Kak Iiy-
OMHHBIE MEHTAJILHBIE 00Pa30BaHUs CTAHOBSTCSI HEKUM
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(hakTOM KYJIBTYpHOUH TpaJUIUK, KOTOPBIH 00YCIOBICH
CIOCOOHOCTBIO IMTHOCTH K 00Pa3HO-CUMBOIMIECKOMY
MBIIUIEHIIO. becco3HaTenbHOE mepenaeT cBoIo Coaep-
JKaTeILHOCTh MOCPEICTBOM PAIlMOHAIBHON CPENbI CO-
3HAHUS JTUIHOCTH.

ApxeTunuieckne W MHQPOJIOTHYECKHEe 00pa3bl
BOCCO3AfOTCS MPU TIOMOIIM CHMBOJIA, a JIUTEPATyp-
HBIIT apxeTun 1 MUdoIioreMa CBsI3aHbI ¢ 00JIaCTBIO Cce-
MUOTHKH.

IlenocTHas kapTHHA MUPA, BOCCO3/1aBaeMas uello-
BEYECKHM BOOOpa)kKeHHEM, HUMEET OINOpHBIC S/ICpHbIE
KYJITYpPHBIC KOHIICTITBI, OJTU3KUE JIJIsI BCETO YeIOBeYC-
ckoro coodOmecrtBa. TakuMu KOHIENTaMH OOJIANAIOT
TIOHATHS CBOOOIBI, CEMBH, CYACTHS, AYIIH U TaK Jayee.
OTO0 HEeKHe TyXOBHBIE OPHEHTUPHI M IIEHHOCTH, CMBICI
KOTOPBIX pearn3yeTcs B CHMBOJIaxX M 3HaKaX. B co3Ha-
HUM XYAOKHMKA KOHIENT OIpEeIsieT HalpaBlICHUE
€ro TBOPUYECKON MBICIH. B cOOTBETCTBUY C aBTOPCKUM
3aMBICIIOM B IIpollecce JUTepaTypHOH paboThI oCy-
IIECTBIAETCS aKTyaju3alMs M IUTalus, KOTOpbIE
BaYKHBI JIs MOHUMAaHUS XY/J0’KECTBEHHOTO HappaTHBa.
B cdepy nHTEpECOB TUTEPATYPOBEIOB, HCCIIETYIOLIHX
00J1aCTH KyJIbTYpPOJIOTHH, CEMUOTHKHU U TIPOOJICMbI UH-
TEPTEKCTYaIbHOCTH, BXOAUT MOHATHE UCXOMHOTO IIH-
THPYEMOTO TEKCTa. JTOT MPEUEACHTHBIH TEKCT MOXKET
OBITh Ba)KCH aBTOPY B MO3HABATEIFHOM WA AMOIIHO-
HaJILHOM cMbIciax. OH Takke MOKEeT UMETh Oollee MIn-
POKHI HAJJITUIHOCTHBIN XapakTep U MOXKET OBITH XO-
POIIO B 3TOM CMBICJIE H3BECTCHBIM IIHPOKOMY KPYTY
ero gurarenei, u 0oiee — ero COBPEMEHHHUKOB U IIPe/I-
IIECTBCHHUKOB.

B kagecTBe Takoro THIa NPEIEJEeHTHBIX TEKCTOB
MOTYT BBICTYNaTh apXeTUIbl U ME(BI. OHU ITUPOKO U3-
BECTHBI B ONPEJIEJIEHHON 4e0BEYECKOW KOMMYHHKa-
UM ¥ UMEIOT MHOXKECTBO BapHaHTOB. BrOop mpere-
JICHTHBIX TEKCTOB, HECOMHEHHO, TaKKe OOYCIIOBJICH
LENBIM PsIIOM aBTOOHOrpaduiIeckux (aKTOB U3 KUZHU
MUCATeNs, a TAKKE CBSI3aH C PEaTHsIMU M COOBITHAMU
onpeesieHHo ucropudyeckoil smoxu. Takoro pona
TEKCTHI CITy’)KaT OOHOBIICHUIO KyIbTYPHOH MaMSTH U
YEIIOBEYSCKOW KOMMYHHKAIIUM B IIEJIOM, HO B 3TOM
ClIydae B HUX OTPa)KalOTCs HE CHIOMHHYTHBIE COCTOS-
HHSL M SMOIMH, @ OCHOBOIIOJIAT AOIINE TIPOOIIEMBI YelIo-
BEUYECKOTO OBITHS B IIEJIOM.

ApPXETHITHYECKYI0 CTPYKTYpPY HMEeT U OIpese-
JICHHAsl JKaHPOBas MOJENb, KOTOpas CYyIIeCTBYeT B
KYJIBType IOCTaTOYHO JOJITOe BpeMs. Takas maMsTh
JKaHpa, XapaKTepHa, B YaCTHOCTH, JUIS ITACTOPAIH, KO-
TOpasi 0)KMIa B HOBBIX 00pa3ax CeIbCKUX WIAHLIUHN Po-
MaHoB . 'ongaposa u U. Typrenesa, )KMBONMCABILINX
HCTOPUIO PYCCKUX «IBOPSHCKHUX THEZN.

Oco0bIM J0JITOJICTHEM OTJIMYAIOTCS PETUTHO3HbIE
1 MU(OIOTHIECKHE CIOXKETHI, CBA3aHHBIE C (POTBKIIOP-
HOW Tpaammmed. JloctaTouyHO Ha3BaTh 00pas3sl 30-
TyIIKHA, 3710 Madexu W OenHo BAOBHI, Kawna u
ABeJIst, KOTOpBIE HAIILITH JINTEPATypHBIE TIEPEBOILIONIE-
HHE BO MHOYKECTBE XYH0KECTBEHHBIX IPOU3BEICHHH.

OT mpeneeHTHOTo TeKCTa MOYKHO MEPENTH K Ipe-
LUEACHTHOMY UMEHH, KOTOPOE TaKXKe MOJIYUYUIIO YEePThI
auteparypHoro apxeruna. OOpassl OGsomoBa, JloH
Kuxota, Jon XKyaHa, «IMIIHEr0 4eI0BEKay CTajIH OC-
HOBOW ISl UX TBOPYECKOH pa3paboTKH BO MHOXKECTBE

MOCIETYIOUX JIUTEPATYPHBIX TEKCTaX. ITO TaK Ha3bl-
BaeMbIC BEYHBIC 00PA3bl MIIN METATUIIBI, KOTOPBIE CBA-
3aHbl ¢ IPUPOJOH YETOBEYECKON JTMUHOCTH WU SIBJISI-
I0TCS OTPaKEHHWEM TEHJCHIUH CBOEH HCTOPUYECKOU
JMOXH.

XyAO0KECTBEHHBI METATUII MOXET PEATU30BBI-
BaThCsl B JIMUTEPATypHOM TBOPYECTBE B KOHKPETHBIX
MePCOHaXaX, KOTOPbIE CTAHOBUWJIUCH 3HAKOBBIMM JJIS
CBOEil mcTOpHuecKkod »smoxu. Mertatun oOnanaeT
YCTOMUMBOCTBIO CBOMX OTJIMYHUTEIBHBIX XapaKTepH-
CTHK U COOTHOCHUTCS C KyJbTYPHOH M COLMAIBLHO-00-
LECTBCHHOM CPEJOM.

KynbTypHas maMaTh CyIIECTBYIOT Ha MHTEIUICK-
TyaJqbHOM M CEMHOTHIECKOM YPOBHSAX U 0O€CIIeunBacT
MpeeMCTBeHHOCTh Tpanumuu. OHa GpopMupyeT mI1o10-
TBOPHBIN JUAJIOT Pa3]IMYHBIX HICTOPUYECKUX BPEMEH H
HX NEPCOHATIHMN B JINTEPATYPHOM TEKCTE.

KynbTypHass mamsiTh CBsi3aHa B 3TOM CMBICIE C
HEKHM BHEBPEMEHHBIM JJUCKYPCOM B KYJIBTYPHOM 00-
MICHUU YeJIOBEUECKOI KOMMYHUKAIIUU U BBICTYIIACT B
Ka4yecTBe CBOEOOpa3HOIl MaTpHIBl XyJI0XKECTBEHHOTO
MBIIIJICHUS JIMYHOCTHU KaK TaKOBOT'O.

KynbTypHas namMsth u30upaTeiabHa 0 CBOEMY Xa-
pakTepy, UMeeT TBOPUECKYIO COCTaBIIAIONIYIO M OCHO-
BaHa Ha CO3HATEILHOM OTOOpE aBTOPOM OTPBIBKOB U3
TEKCTOB JPYTUX aBTOPOB U JAPYIHX HMCTOPHUYECKUX
3M0X. ABTOP JNUTEPATYpHOTO MPOU3BEJECHHS SABIIETCS
TBOPLIOM KyJIbTYPHOH MaMsTH AJs CIEIYIOLMIUX MOKO-
JICHUH 1 HCIONB3YeT €€ KJIAZOBYIO B ()OPME HHTEPTEK-
CTYaJIbHOCTH.

OT yuTaTenst B 3TOM cilyyae TpeOyerTcsl onpeje-
JICHHas SpyaAulusa U 3HAHUE NPCAIICCTBYIOIIETO KYJIb-
TYPHOTO OIIbITA C TEM, YTOOBI ITOHATH CMBIC] K Ha3HA-
YCHUEC HUHTCPTCKCTYAJIbHOCTU B JAaHHOM KOHKPETHOM
XyI0KEeCTBEHHOM INpon3BefieHud. boree Toro, moboe
3HAYMMOE XYA0’KECTBEHHOE TBOPYECTBO IpHOOpeTaeT
HOBOE IPOYTEHHE B OCIEAYIOIINX HCTOPUUECKUX IO~
XaX ¥ TeM CaMbIM KaK ObI IPHOOpPETaeT HOBBIE CMBICIIBI.
TakuM 00pa3om, PeTPOCHEKTUBHOCTH M OLIEHKA CIIO-
KHMBLIMHCS JIMTEPaTypHOH TPaJUllMH CHOCOOCTBYET
MOCTYNATENHOMY JIBUXKEHUIO TBOPUYECKOTrO IIpolecca
B CaMOM IIHNPOKOM CMBICJIE OTOT'O ITOHATHUA.
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Abstract

Turgenev's images of representatives of the Russian nation are archetypal and, at the same time, historically
conditioned and largely individual. The image of the narrator is given by | Turgenev in different age categories.
The cultural competence of each of them presents the reader with his personal identity and attitude to the events
and personalities described. Speaking about the breadth and poetic nature of the Russian national character, I.
Turgenev did not forget about its explosiveness. They saw that in Russian nature there is a great amplitude from
humility, sacrifice and self-denial to indignation, leading to an element of violent protest and self-destruction. The
dominant part of the cultural memory of the human community is the idea of the nature of the national character.
It develops in the conditions of national historical development and in it there is a so-called archetypal basis.

AHHOTAUUA

Typrenesckue o6pa3sl peICTaBUTENEH PYCCKON HAIIMM apXETHIINYHBI M, BMECTE C TEM, HCTOPUIECKH 00y-
CIIOBJICHBI 1 B 3HAYUTEIHHOHN CTETIEHN MHAMBHIyadbHBI. O0pa3 paccka3zunka qaH M TypreHeBbIM B pa3HBIX BO3-
pacTHbIX KaTeropusax. KynbTypHas KOMIETEHIUS KaKJOTO U3 HUX MPEACTABIISAET YUTATEIIO €ro JIMYHOCTHOE Ca-
MOCO3HAHHE U OTHOIIEHNE K OIUCHIBAEMBIM COOBITUAM U NEepCOHATIUAM. FOBOpH O IIHUPOTE U MMOITUIHOCTHU PYC-
CKOI'0O HAaHMOHAJIBHOT'O XapaKTepa, n. TypreHeB He 3a0BIBaJI O €ro B3PbBIBOOITACHOCTH. Onun BUACII, YTO B pyCCKOfI
HaTypC 3aJI0KCHa OoubIIas aMIUIUTyla OT CMUPCHUS, )KEPTBEHHOCTU U CaAMOOTPCUCHUA OO BO3MYIICHUA, BEAY-
HICro K CTUXUU SAPOCTHOI'O MPOTECTA U CaAMOPA3PYILICHU. I[OMHHaHTHOfI YacCTbHO KynLTypHOﬁ IHaMsATH 4Y€JIOBCYC-
CKOM O6IIIHOCTI/I SABJIACTCA NPEACTABICHUE O IPUPOAC HAMOHAJIBLHOI'O XapaKTepa. On CKJIaABIBACTCS B YCJIOBUAX
HalIMOHAJIBHO-UCTOPUYCCKOT'O Pa3BUTUA U B HEM OHa eCTh TaK Ha3bIBaeMas ApXECTUIINYCCKass OCHOBA.

Keywords: historical conditioning, cultural memory, intertextuality, cultural competence, personal self-
awareness.

KiroueBble c10Ba: nctopuyeckasi 00yCIOBICHHOCTh, KyIbTYPHAS IaMATh, HHTEPTEKCTYAJIBHOCTD, KyJIBTYP-
Hass KOMIICTCHIMS, JIMYHOCTHOC CaAMOCO3HAHHEC.

Z[OMHHaHTHOfI HacCTbIO KyJ'II;TypHOﬁ naMsTH 4€J10- HEM OHa €CTh TaK Ha3blBaecMas apxeTunn4ieckada oc-
BEUYECCKOM 06IIIHOCTI/I SABJIACTCA MPCACTABJICHUC O IIPU- HoBa. OHa CKJIaabIBACTCA U3 0CcoOeHHOCTEH TeMIepa-
POAC HAMOHAJIBLHOI'O XapaKTepa. On CKJIaJAbIBaCTCA B MCHTA SMOIUOHAJIBHOT'O U ICUXOJIOTUYCCKOT'0 HACTPOA
YCIOBUAX HAITMOHAJIBHO-UCTOPUYCCKOI'O PA3BUTHUA U B
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JIMYHOCTH U €€ BOJIEBBIX KaUECTB, a TAKXKE U3 KYIbTYp-
HOM COCTaBJIAOIIEH, KOTOpasi BKIIOYAET B Ce0s HCKYC-
CTBO, OTPAXKAIOMIEE B XYA0KECTBEHHBIX (JOpPMax HCTO-
pHUYECKOE NPOILIOE KayKIOro HapoJa.

[epssrit coopunk U. TypreHeBa «3amucku 0X0T-
HHUKa» TMO3BOJIAET OTMETUTB €0 MPUCTAIbHOE BHUMA-
HHE K IpoOJieMe HalMoHaIbHOTO XapakTepa. Hammo-
HaJIBHBIN XapakTep HCCIEeNO0BaJCs MUcaTelIeM B pas-
pe3e HapoAHOM TEeMbI, U TepOeM €ro PaccKa3oB CTal
JIPEBEHCKUIM MYXUK KakK BOIUIOLICHHWE NPHPOTHOU
CYTH PYCCKOH HallMOHalbHOH HaTypbl. ViMeHHO B 00-
pa3ax jaepeBeHCKHX MykukoB WM. TypreHeB packpbul
TBOPYECKHE M HPABCTBEHHBIE CHIIBI M BO3MOKHOCTH
CBOET0 HapoJa.

B «Xope n Kanunbrue» pacckazuvk NpUXOIUT K
HEOXXHMJAHHOMY BBIBOJy, BHEIIHE HHMKAK HE CBA3aH-
HOMY C CaMHM MpPEJIOKECHHBIM ciokeToM. OH 3asB-
JISIET, 9YTO U3 Pa3roBopa ¢ XopeM OH BBIHEC yOeKACHHE,
yro [1érp | OBbUT ICTMHHO PYCCKUM YEJIOBEKOM MMEHHO
HCXO[Is U3 MacIiTada ero npeoopa3oBaHuii. ITo BEPHO
MOTOMY, YTO PYCCKUI 4YelIOBEK HE COMHEBAETCS B
CBOEH BHYTpEHHEH cuie M QyxoBHOH kpemocTtu. OH
CMOTPUT B Oyayliee M Majlo OIJISABIBAETCS Ha IIPO-
nutoe. 3 6yayiiero pycckuii 4eoBek cnocodeH opath
BCE, UTO Ha €ro B3IJLII pa3yMHO U MOJIE3HO U He 3a00-
TUTBCS O €T0 UCTOYHHKE. B HallMOHANBHOE apXETHUIIH-
YEeCcKOEe MBIIIJICHHE BXOAWT H3HAYajbHas OJIHM30CTh
MPOCTOr0 PyCCKOT0 YeI0BEKa K OKpYKaloIeH ero npu-
poxe. KapTunsl pycckoro mensaxa acCOUUUPYIOTCS B
nposze M. TypreHeBa C NpencCTaBICHHBIM XyIOXKe-
CTBeHHBIM XapaktepoM. Ilostnunyio Hatypy Kanu-
HBIYa ¥ €T0 IIEHHE COTPOBOXKIAET aBTOPCKOE OMTMCAHNE
pasropatorieiicss Ha HeO0oCBOE 3apH.

TypreneBckue o0pas3bl MpeACTaBUTENEH PYCCKON
HaIlUM apXETUINYHBI M, BMECTE C T€M, HCTOPHUYECKHU
00YCIIOBIICHBI M B 3HAUUTEIBbHON CTETICHH MHIVBHIY-
anpHBL [loBecth «bpuramup» (1868) packpriBaercs B
HECKOJBKUX BPEMEHHBIX IIIOCKOCTSX, KaXKAasd U3 KOTO-
PBIX UIMEET CBOETO NoBecTBOBaTeNA. KynbTypHas KOM-
HNETEHIUS KaKJOr0 U3 HUX IPEACTABISET YUTATEIIO
€ro JINYHOCTHOE CaMOCO3HAHME U OTHOIICHUE K OIHU-
CBIBAEMBIM COOBITHAM U IEPCOHATUSIM.

Pacckazunk 60-x To10B 00MagaeT KynbTypHOH Ma-
MSTBIO, OJIM3KOM caMoMy mucatelto. Ha 3To ykasbiBaeT
M 0c00asi CTHIIMCTHKA pedrd 00pa30BaHHOIO U OJaro-
POTHOTO IO MPOUCXOXKACHUIO ABOPSHUHA, U IUTHPO-
BaHHUE ITyIIKMHCKUX TEKCTOB, W JIMPUYHOE OMHCAHUE
nelzaxa JBOPSIHCKOW ycabOBbl.

JlelicTBUE MOBECTH OTHOCHUTCS K MOJIOJBIM roJjam
MOBECTBOBATEN U YHOCUT UMTATENsl HA TPU AECATKA
JeT Ha3aJ, HO OCHOBHBIC COOBITHS, W3MEHHBIINE
CyABOBI TJIaBHBIX JACHCTBYIOLIHX JINL, IIPOUCXOMAT eIé
paHbIIEe W OTHOCSTCA K 31I0XE IPOIIEIIEr0 BOCEMHA-
JIIATOTO CToJIeTHdA. UepThl Tepos 3TOW 3MOXU BOILIO-
1jaeT B TYPreHEBCKOM TEKCTE CTapblil ciyra Mapkus
CeMEHOB C IIYTIHMBBIM MTPO3BUIIEM «MapKU3», TAK KaK
OH HE TOXO0X HU Ha oIuH 00pa3 ciayru 30-X Toa0B
HactyrmmBiiero XX Beka. Kak uenosek snoxu [Ipocse-
nieHus: oH ObuT nanék ot Capenuua u3 «Kammtanckoit
noukmny» [Tymxkuna u ot Kane6a banbnepcrone n3 «Jla-
MepMypckoi HeBecThl» B. Ckorra. B Mapkuse Obuio
3aMEeTHBI BOJILHOJYMCTBO U BHYTPEHHSS CaMOYBEpPEH-

HOCTb, a TAaK)XK€ IPE3PEHUE K CBOEH Oparuu 3a e€ 6e3-
TPaMOTHOCTh M HeBexkecTBO. Hapknz CemEHOB ymen
YUTATh Y MIACATh, JOBOJIBHO IPaBUIBHO BBIPAXKAI CBOU
MBICJI U HE IHUTAJI 0COOOTO MOYTEHUS HU K CBOEMY
NIpeXXHEMY OapHHY, HH K IPYTUM MOMEIIHKAM.

ATMocdepa BOCEMHAIATOTO CTOJETUS BBIAAET B
pacckazdyrke HaOIIOJAaTENbHOTO YEJOBEKa M TOHKOTO
TICHXO0JIOra, CIIOCOOHOTO B YBUJIGHHOM IIOPTPETE pac-
CMOTPETh U MOHATh BHYTPEHHUM MUp U XapaKTep U300-
paXKeHHON MOJIeNH, KaK 3TO MPOUCXOJUT C MOPTPETOM
Arpadens! lBaHoBHBEL. B onmcaHum >KEHCKOro MmopT-
pera ¢ TOpOUMHKOI y3KOro HOCAa U MPSMBIMHU T'YCTHIMHU
CIBUHYTHIMU OpOBSIMH yTraJbIBacTCs BIACTHAS M IIBLI-
Kasi B CBOMX IIPOSIBICHUSX YEJIOBEUECKas HATYpa, U B
9TOM KpOETCS QJITIO3HA K IPYTMM IPOU3BEACHHUAM IIH-
careisi. BosHUKaeT MEXTEKCTOBas Mapalielb, KOTopas
oTHocHUT umurtatens k «®PaycTty», B KOTOPOM conep-
XKHUTCSI PACKpPBITHE TOPTPETHOTO 00pas3a repouHH po-
MaHna ab6ata [IpeBo ManoH Jlecko.

WHTepTexcTyanpHas napauieib IpocIeKuBaeTCs
B ycTax nmoBecTBoBarens 1830-x ro1oB, KOTOPHIH CpaB-
HuBaeT Hatypy ['ycbkoBa ¢ oOpa3om réresckoro Bep-
tepa. Poman I'ére «Crtpanmanus roHoro Beprepa» c
[JIABHBIM TepoeM, O00JajaloluM YyBCTBHTEIHLHOMN
HaTypod B JIyX€ IMO3THUKH CEHTUMEHTAIN3Ma, COOTHO-
CHT ITOPTPET PYCCKOTO OpHUrasupa ¢ 4eJI0BEYECKUM TH-
TIOM, TIPEJICTABIIAIOIINM MUPOBYIO KYJIBTYPHYIO TPaIH-
o [1].

Hapkus ¢ TOYHOCTBIO BOCTIDOM3BOIMT BCE BHEII-
HHUE cOOBITHA B KU3HU Opuraaupa ['ycpkoBa, HO abco-
JIIOTHO JIMIUEH JYXOBHOM HHTYMLIUHU U KYJIbTYpHOU
KOMIIETCHIIMH, YTOOBI MPOHUKHYTHCS UCTUHHBIM Tpa-
TH3MOM €T0 IOJIOKECHHUS.

JKepTBEeHHOCTH JIIOOOBHOTO YyBCTBa, KOTOPOE HC-
neIThIBaM ['ychKoB, kKaxkeTcsi Hapkuzy Cem€HOBY y0o0-
roif cnaboCThI0O M HAYaJIOM IICHXOJIOTHYECKOTO M IIy-
IeBHOTO mazenus reposi. Ero yoexxnenue B coOcTBeH-
HOH TIPaBOTE TMOAKPEIUIIETCS CBUJIETEIECTBOM O TOM,
410 ['yChKOBa MCIIONB30BAIN «BO BCEX YACTSAX», U BCE
JICHbTY, Kakue y Hero ObUIM, OH TallWiI K JIH0ONMO
KEHIIMHE C yIOPCTBOM MypaBbs. IloBecTBOBaTENb XXe
BUANT B o0rKe ['yChbKOBa TyIIEBHBII HAJIOM, HEKYIO
CTapOMOJIHOCTh U 00€30pyKUBAIOIIYI0 OECIOMOIII-
HOCTh. OJIHAKO CIIeHa ¢ Pa3bsIPEHHBIM OBIKOM OOHAPY-
JKHBAET B T€POe CMEJIOCTh M HEOXKHUIAHHYIO TBEPIOCTb.

O6urHocTs Beprepa m Opurammpa I'ycbkoBa B
TOM, 4TO 00a OHH NMPHU3HAIOT JOMHUHHPOBAHHE TyXOB-
HOTO HaJl )KUTEHCKUM U MaTepHanbHbIM. I 'yCbKOB BeCh
BO BJIACTU CBOETO JIIOOOBHOTO YyBCTBA, HO TParm4Has
roTepsi JITOOBH HE NMPUBOAMT €ro K (U3MYECKOH T'H-
Oenn, kak réreBckoro Beprepa, BeIOpaBmIero camo-
yOuiicTBO. OJJTHAKO CTENIEHb €T0 MAaTEPHAIBHBIX IOTEPh
1 TyIEeBHBIX CTPaJlaHNH HAIIOJIHACT €T0 3eMHOE ObITHE
HEIIPEPhIBHOW YEpeloll YHWKEHUH U CTpaJaHui.
JKu3Hb ¢ yTpaueHHO# TF000BBIO TEPSAET BCSIKUI CMBICIT,
HO OIPOBEPTAET MBICIH O TIIETHOCTH HocieaHei. Cam
IUcaTeNb B CTUXOTBOpEeHUH «Bopobeit» 1848 rona BoI-
CKa3bIBa€T YTBEPIKJIECHHE O TOM, UTO JIOOOBH CHIIbHEE
BCET0 M CHJIbHEE JaXke CMEpPTH, MO0 TOJBKO €10 JIep-
KHUTCS U IBUXKETCS caMa JKU3Hb.

Wpneansl u 3cTeTMKa BOCEMHAALATOIO CTOJETHUS
KaHYJIH B JIETY, HO TIOHSATHE BO3BBIILICHHON JIIOOBH MO-
HSTHO M JIIOJSIM CIICAYIOLIETo cTojeTHs. TakuM oOpa-
30M, 3Ta TEMa HAIIOJHEHA B TYPIeHEBCKOM HappaTHUBE
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MHOT000Pa3HbIMU TPAKTOBKAMH, B3IJIIJaMU U MHTCH-
IUSIMH, KOTOPBIE BHOCSITCS Pa3IMIHBIMU IEPCOHAKAMHU
W JAI0T IHIY JJIs1 Pa3MbIIUICHUH 3aMHTEPECOBAHHOMY
YHUTATEIIO.

['oBOpS 0 MPOTE ¥ TO3THYHOCTH PYCCKOTO HAIU-
OHaJBHOTO Xapakrepa, . TypreneB He 3a0bIBaI O €ro
B3pbIBOONacHOoCcTH. OHM BUJIEIN, YTO B PYCCKOH HaType
3aJ0)keHa OOJNbINasi aMIUIUTyJa OT CMHPEHHS, KEpT-
BEHHOCTH M CaMOOTPEYEHHs [0 BO3MYILICHHUS, BEIy-
IIEr0 K CTUXHUH SIPOCTHOTO MPOTECTAa M caMmopaspyliie-
HUSL.

B TypreneBckoii moBectn «CTemHOH KOpPOIJIb
Jlup» (1870) conepkurcsi (akTHUecKas OTChUIKA K
3HaMeHnTOH Tparenuu Illexcrmpa [2]. Bo BTOpOIt MO-
noBuHe XIX cronetust mbeca «Kopomb Jlup» mproo-
pena B Poccun 607pITyI0 IOMYIISIPHOCTD, a €€ mpobIe-
MaTHKa ¥ OCHOBHBIE IEPCOHAKH CTAHOBUIIUCH ITpEMe-
TOM MHOTI'OYHMCIIEHHBIX JUCKYCCHH Ha TEMY NOUYEpHEH
He0JIaroJapHOCTH U OTIIOBCKOTO OCKOpOJieHus1. B Tek-
CT€ TYPT€HEBCKOTO NPOM3BEICHHUS NMPHUCYTCTBYIOT all-
JIFO3HH, PSIMO OTHOCSIIINECS K LIEKCITMPOBCKOW Tpare-
nun. [Ipu pasnene nmenust Xapios, Kak U OIEKCITHPOB-
ckuit kopons Jlup, 1OOPOBOJIBHO OTKa3bIBaeTCA OT
CBOEil COOCTBEHHOCTH: «IIOIIAPCTBOBAN, Oyner ¢
MEHST», HO 3aT€M B OTYasHUH IOCHUIAET MPOKIATHS B
aJIpec CBOMX Jiouepel U X OyIyIero noToMcTBa.

Ha ¢one ncropudeckoit ocHoBsI Tparenmu [llexc-
nHpa SIPKO MpOsIBIIsieTcst €€ 00IeUesIOBEYecKOe COLH-
anpHO-(pritocodckoe comepKaHHEe W HPaBCTBEHHAS
npobiieMaTuka. DTO UCTOPHsI O MOMPaHUU Trocynap-
CTBEHHBIX U CEMEIHBIX CBsI3el, OCHOBaHHBIX Ha yBaXke-
HHH, JTFOOBU U POJICTBEHHOM 3a00T€ O OIN3KUX JIIOJISIX.
Onoxa «Kopoms JIupa» ortnmdaeTcss HepexoaHbIM 3Ta-
IIOM OT 3CTETUKH U MOpaJIn CpeI[HeBeKOBI)H K uacaiam
u ¢unocodun Hapoxnaromerocs PeHeccanca. Pemre-
HHe Kopoiist JIupa oTpedscs OT KOPOJIEBCTBA B MOJIB3Y
Jodepel ObIIIO CIEICTBUEM €ro JKeJIaHWS CTaTb Hesa-
BUCHUMBIM U TNIEPEAATH MOPAJIbHYIO U MAaTCpHUAIbHYIO
OTBETCTBEHHOCTb 32 OpeMsl BIaCTH CBOUM J0YEPSIM.

Ho ero pemrenue o0epHyI0Ch AJis1 ONMU3KUX TPH-
3HaHHEM ero ciaboctyu. JlyXOBHBIE OCHOBBI pyIIaTCs U
B IIOTOHE 3a MaT€pUaJIbHBIM 6narononytmeM CECTPhI
TOTOBBI YOUTB YT Apyra U BOCCTAIOT MPOTHB CBOETO
otma. CTeneHb HapacTaroIero BCeoOIIero xaoca oTpa-
JKalOT B IIEKCIIMPOBCKOHM Tpareamu ciosa I'ocrepa o
TOM, YTO PYIIHUTCA CBA3bL OTIAa MU CbIHA, J1I000Bb U
Ipy*x0a pacTopraroTcs, B ropoax 3peroT OyHTHI, a BO
JIBOPIIaX OTOBCIOY MPUTAUJIaCh H3MEHA.

Typrenesckuii XapiioB NpUHAATIEKUT K yILIEALIEH
AT0XEe BOCEMHA/ILIATOTO CTOJIETHSI, HO BBIHYXKICH 10-
JKMBATh CBOI BEK B YCIIOBHAX KalUTaJIUCTHIECKOTO 00-
IecTBa, KOTOpoe OBUIO eMy TiIy0oKo dyxmao. Mexay
XapJyioBbIM U KOopojeM JIMpoM e€CTh U CyLECTBEHHAas
pasuauna. [locienuuit pasgenun cBo€ KOPOJICBCTBO U
OTKa3aJICsI OT BIACTH OOLYMaHHO, a IEPBHIH C/IEIal 3TO
B JIyLIEBHOM IOpBIBE. B 3TOM mposiBisieTcst nppamuo-
HaJIbHOCTH €TI0 HATYypbl, KOTOpas BIOCICACTBUU TOJI-
KaeT ero Ha CIIOHTaHHBIH OYHT U pa3opeHue coOCTBEH-
HOTO ITIOMECCThA.

OcHoBa cOMMKEeHUs! 3TUX 00pa3oB B TOM, YTO M
pycckuii Opuragup XapiaoB, W aHIJIMACKHA KOPOJb
Jlup ObIIM OCIIEeTIIIEHBI HEOTPAaHNYEHHOCTBIO COOCTBEH-

HOM BJIACTH U TIIyOOKO yBEPEHBI B BEPHOCTH M HE3BIO-
JIEMOCTH CBOMX IPEACTABICHUI O BHEIIHEM MHpPE U
OKPY’KAIOIIUX UX JTIOAIX

[Ipupoxnnoe u yenoseueckoe Hayaino y llexcnupa,
kak u y W. TypreneBa, TecHO cBa3aHbl. OTCyTCTBUE
COJIHIIA, CBETA, SIPKUX KPACOK, IOCTOSIHHASI HETIOTOA 1
HemponasHas Ips3b HpeapekarT Oeay, ¢ KOTOpPOH
HauyHETCSl IyXOBHOE pa3pylIeHHE TTIABHOTO Tepos. B
TaKyIo e HeMOroly U3TOHSETCS U3 CBOETO JBOPIA OT-
BEPXKCHHBII BCEMH CBOMMH POAHBIMH M OJIHM3KHMH U
IIEKCIIUPOBCKUM KOpOJIb JIup.

O6pa3 pacckazunka nad Y TypreHeBsIM B pa3HBIX
BO3pACTHBIX KaTeropusix. OH MPOXOJUT MyTh OT MATHA-
JUATHIIETHETO IOHOMIH 10 00pa30BaHHOTO YEI0BEKA CO
CBOMMH (HIOCO(PCKUMHU BO33PEHUSIMU M COJIMJHBIM
OaraxoM Haciemusi MHPOBOH KynbTypsl. OH TpOsB-
JISIET IOHOIIECKOE COYYBCTBHUE K Cy1p0e MapThiHa Xap-
JIOBa ¥ caM TMPHOOIIEH K CYTH HAPOIHON JKU3HU.

«TparumuHas cyapba XapiioBa CBs3aHa C apXeTH-
TIOM JIOMa ¥ MOTHBOM €T0 OYHTapCKOTO pa3pyIICHHsD»
[3, C. 73]. oM B pyccKoi HallMOHAIBLHOW TPaJAUIINU
O0OBEIUHSIT TIOA ONHOW KPBIMICH JTOBOJIBHO OOINBIION
KpYT OJIM3KHX POJICTBEHHHUKOB, CIYT ¥ IPHOINIKEHHBIX
K XO3MHY JIpy3eil U JoMOualeB. Y BCeX HUX ObUI HE
TOJIEKO OOIIU OBIT M KpBIIIa HaJl TOJIOBOW, HO M O0IIIHe
pamocTy, mevyaau u 3a00THI.

Hom nns MapteiHa XapiioBa NpexJie BCETO OJH-
LIETBOPSIET MOHATHE O MaTepHAILHOM OJaronoIydry U
coOcTBeHHOH BiacTH. [l HETO 3TO JAepXkKaBa, MOTHAs
BcAYecKoro nobpa: «u3Boib! M cang mokaxy, U oM, U
TYMHO — # Bc€. Y MeHs BCSIKOTo noOpa MHOTO» [4,
T.VIIIL, C. 166].

Jlanee mpoUCXOMUT pa3/iesl UMEHHUS U TOCIIEeIyI0-
M€ YHWXKEHUS M HeCc’yacThsl OBIBIIErO IMOJHOBJIACT-
HOTO XO35IMHA. Y HET0 0TOOpan SKHUIaX, JIUIIHIN 00e-
IIaHHOTO JKAJOBaHWA M HAKOHEIl M BOBCE BHITHAJU W3
cobcrBeHHOTO noMa. CrieHa OyHTa TYpreHEeBCKOro Te-
pOsI COTIPOBOXKIAETCS pa3pyIIeHHEM JoMa KakK Clea-
CTBHE Pa3pyLICHUS] CEMbU M BHYTPEHHETO MHUpPA, C KO-
TOPBIM CBSI3aHBI CaMble€ CAKpalbHbIE HOHATHS O YeJIo-
BEYECKOH OOLIHOCTH.

Takum 06pa3oM, HCHIOIB3YS IIUTATHI, ACCOIIHAINN
1 TIPUEMBI CIOKETHOW M KOMIIO3HUIIMOHHON aHaJIOTHH,
H. TypreHes «uiccienyer apXeTUINHYECKOE U HalUO-
HaJbHOE B pycckoM xapaktepe» [5, C. 28]. B HeMm on
BUJIUT MOIITHOE COCPEN0TOUNE UPPALMOHAIBHON YHEp-
M1, TOTOBHOCTb K CMUPEHHIO, )KEPTBEHHOCTH U CaMo-
OTPEUCHMIO, KOTOPast MapaloOKCaIbHO COCYIIECTBYET C
HEYMEPEHHO! TOPJBIHEH U TOTOBHOCTBIO K SIPOCTHOMY
OyHTapcCTBY.
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Abstract

The article argues that the version of the special theory of relativity (SRT), which is generally recognised and
studied in all physics textbooks, is incorrect. And numerous proofs are given to it. SRT on the one hand and all
radio engineering, electrical engineering and computer technology on the other hand mutually refute each other.
SRT is also refuted by the existence of resonance and shock oscillations. l.e. if SRT were true, then neither com-
puters, nor mobile phones and smartphones, nor television, nor GPS trackers, nor pianos and other musical instru-
ments should exist, nor even tsunamis should not exist and swings on children's playgrounds should not swing
after a push from parents. Consequently, to refute SRT it was not necessary to invent some very expensive exper-
iments on Tevatron and Large Hadron Collider. And it was necessary simply to look around and to understand
that the generally recognised version of SRT is refuted by numerous all known and therefore irrefutable natural
and created by people processes. And, hence, SRT should be corrected.

Therefore the author has created the corrected version of SRT, from which relativistic formulas and new
scientific knowledge received after creation of incorrect version of SRT it followed that in the nature there is not
only our visible universe, but besides it there are many other mutually invisible universes and antiverse. And
besides existing in universes of matter, space and time, in antiverses there exist antimatter, anti-space and anti-
time. And the existence of anti-time makes travelling in space possible not only in space but also in time. And the

article explains how it can be done now.

Keywords: imaginary numbers; special theory of relativity, invisible universes and anti-universes, hidden

Multiverse, portals, anomal zones

1. Introduction

The 20th century in physics turned out to be rich
in new interesting scientific ideas. But many of them,
even called theories, have not yet received experi-
mental confirmation. For example, one of the most
prominent and currently studied in all physics text-
books is the special theory of relativity (SRT) [1]-[3],
which was nominated 66 times for the Nobel Prize,
nevertheless, due to the lack of experimental confirma-
tion, it has not received it.

And from the very beginning, the generally ac-
cepted version of SRT was criticised by Oliver Heavi-
side, Nikola Tesla, Nobel Prize winner Albert Abraham
Michelson, Nobel Prize winner Wilhelm Frederick Ost-
wald, Nobel Prize winner Joseph John Thomson, Nobel
Prize winner Svante August Arrhenius, Nobel Prize
winner Philipp Eduard Anton von Lenard, Nobel Prize
winner Alvar Gulstrand, Nobel Prize winner Wilhelm
Carl Werner Otto Fritz Wien, Nobel Prize winner Wal-
ter Hermann Nernst, Nobel Prize winner Ernest Ruth-
erford, Nobel Prize winner Johannes Stark, Nobel Prize
winner Frederick Soddy, Nobel Prize winner Percy
Williams Bridgman, Nobel Prize winner Edwin Matti-
son Macmillan, Nobel Prize winner Hideki Yukawa,
Nobel Prize winner Hannes Olof Josta Alven and many
other distinguished scientists.

And in the XXI century this wrong version of STO
was even by the above-mentioned arguments experi-
mentally refuted [4]-[37] in the most indisputable way.
However being unable to object, the authors of existing

physics textbooks simply ignored these refutations and
the incorrect version of SRT still continues to be taught
even in the most prestigious universities in all coun-
tries.

All modern science is in a similar state. In the 21st
century Jean de Climont in his books [34]-[37] writes
about 9671 scientists who refuted the currently recog-
nised scientific truths in all sciences. But the trouble is
not that one or another infidelity has been discovered in
the modern sciences. The author of the concept of ‘'open
society' Sir Karl Raimund Popper, a member of the
Royal Society of London, wrote [38]: "...the struggle of
opinions in scientific theories is inevitable and is a nec-
essary condition for the development of science™. From
which he made, at first glance paradoxical, but in fact
correct conclusion that the most valuable results of sci-
entific research are precisely the refutations of gener-
ally recognised theories, because they allow them to de-
velop. And this is inevitable. There is no doubt that all
scientific knowledge in a thousand years, much less in
a million or a billion years, will be quite different.
Therefore, we should not naively assume that we have
already learnt everything and hinder the research of col-
leagues who propose new ideas.

2. The version of the special theory of relativity
taught in all physics textbooks is incorrect

So what are the refutations of the generally recog-
nised version of SRT obtained during the last century?
They are the following:

19 This is reprint of the article “Antonov A. A. 2025. Time travels for people on Earth are already possible. European Journal
of Applied Sciences, Services for Science and Education. UK. 13(1). 163-180. DOI:10.14738/aivp.131.18239”.
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o the relativistic formulas obtained in this SRT
are incorrect;

o the relativistic formulas received in this SRT
are incorrectly explained with use of incorrect principle
of non-exceeding of speed of light;

e from relativistic formulas of this SRT wrong
conclusions about physical unreality of imaginary num-
bers and existence in the nature of our only visible uni-
verse are made.

And these conclusions are available for experi-
mental verification. Indeed, the relativistic formulae

m(v) = my / /1 GIE

Atw) = Aty [1- ()2 (2)

W) =1, [1- OF @)

Fig. 1. Graphs of functions m(v), At(V) and |(V) corresponding to the existing versions of the STR in the
subluminal V < C and superluminal V > C ranges

where My is the rest mass of a moving body;
M - relativistic mass of a moving body;
Aty - rest time of a moving body;

Al - relativistic time of a moving body;
Io - rest length of a moving body;

| - relativistic length of a moving body;

v - the velocity of the moving body;

¢ - speed of light;

are explainable (see Fig. 1a,b,c) only in the range
of pre-light velocities v<c, in which the values m, and
| take values measured by real numbers. And in the
range of superluminal velocities v>c these quantities m,
and | already take values measured by imaginary num-

bers discovered 500 years ago [39],[40], but still unex-
plained. After all, what is, for example, 10 grams, 20
seconds and 30 metres, everyone can explain, but what
is 10i grams, 20i seconds and 30i metres, where i =
V=1, is not explained in any textbook. Moreover, the
graph in Fig. 1a in the range of velocities v>c corre-
sponds to a physically unstable process, which cannot
exist in nature at all.

And since such a theory, the formulas of which
even its creators could not explain, would be of no use
to anyone, a postulate called the principle of not ex-
ceeding the speed of light was introduced into it. From
this postulate it followed that imaginary numbers are
physically unreal. Therefore, it was concluded that
there was no need to explain them.

£57)  AKUM-4601 Nameputens AUX taom

| @] (=== ‘,

Fig. 2. In any radio engineering laboratory there are devices called frequency characteristic meters, which by
their very existence prove the physical reality of imaginary and complex frequencies, and consequently, of any
imaginary and complex numbers.



Danish Scientific Journal No93, 2025

119

But there are other sciences besides physics. And
in the theory of linear electric circuits used in radio en-
gineering, electrical engineering and computer technol-
ogy, according to Ohm's law as interpreted by Charles
Proteus Steinmetz [41], there are imaginary resistances
of capacitors and inductors (also called inductance
coils), which are measured by devices available in any
radio engineering laboratory (Fig. 2). This proves [42]-
[53] that imaginary numbers are physically real?® and
the principle of non-exceeding the speed of light is in-
correct. And therefore relativistic formulas (1)-(3) are
incorrect?',

3. Corrected version of the special theory of
relativity

But even from the uncorrected relativistic formu-
las (1)-(3) follows an important conclusion, which the
authors of SRT have overlooked and by their principle
of non-exceeding of the speed of light have made this
conclusion impossible — the velocity v in these formulas
is an additional, besides length, width and height, spa-
tial dimension.

Therefore in the corrected version of SRT the cor-
rected relativistic formulas [54[-[61] are received

Myi'i, i;

LY~ (@)
Mo, r.8) = i 11~ @+ +S)F o
I(q,r,s) —I|l|23\/1 [/ (q+r+9)) @)

where q(v) = |v,/c] - is the "floor” function of
discrete mathematics from the

argument v/c, which is the fourth spatial dimen-
sion (Fig. 3);

r(v) = |v,./c| —is the "floor" function of discrete
maths from the argument v/c, being the fifth spatial di-
mension (Fig. 3);

s(v) = |vs/c| —is the "floor" function of discrete
maths from the argument v/c, being the sixth spatial di-
mension (Fig. 3);

V4, Uy Vg — projections of the velocity vector v on
orthogonal coordinates g, r, s (see Fig. 4).

4)

m(q,r,s) =

qrs

Fig 3. Graphs of functions q(v), r(v), s(v) illustrating the meaning of‘the "floor" function of discrete mathematics

From them it follows that we live in a Multiverse
[62]-[77],which is six-dimensional — three dimensions
X, Y, Z has each universe and three more dimensions g,
r. s are coordinates of universes in the Multiverse (Fig.
4) — and is described by quaternions f, . s(x,y,2) +

i1q + i;r + izs, the number of which is equal to the
number of universes in the Multiverse. This is exactly
what Lisa Randall predicted: "We could be living in a
three-dimensional pocket of higher dimensional
space."

Fig. 4. Six-dimensional space of the hidden Multiverse, where g, r, s are the coordinates of invisible parallel uni-
verses, and x, y, z are the coordinates of the matter content in each parallel universe

20 Since you can only measure what actually physically ex-
ists.

2L Since the derivation of correct relativistic formulas due to
absence in the 20th century of necessary experimental and
theoretical knowledge simply was not completed.
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In the mathematics of hypercomplex numbers, the
.
function |1q I, 15 can be calculated only for integer
values? q, r, s, but can take both positive and negative
values, as well as both real and imaginary values. But
we have already proven that imaginary numbers are
physically real. There-
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Fig. 5. Possible version of the quaternion structure of the hidden Multiverse

fore, we must also explain them. Therefore, let us
now consider the values of the quantities m(v), A(V)
and I(V), and in the range of velocities v > ¢ for suc-
cessive values of the argument q + r + s equal to 0, 1,
2,3,4,5, ... Then for our visible universe with coordi-
natesq=0,r=0,s=0, i.e. located at we get ilq izr i;

=-1. This situation also corresponds to an invisible uni-
verse, since it is located beyond the event horizon. We
will call it a tardyon?® antiuniverse. For the value q + r

cq et s
+ =3 in the velocity range v > c we get |1q L 1, =—

i. This situation corresponds to an invisible universe,
since it is also located beyond the event horizon. We
will call it a tachyon?* antiuniverse. For the value g + r

22 And for non-integer values of the argument the author ob-
tained [78] the formula i9 = cos(qm/2) + isin(qm/2). It,
in particular, will be needed in mathematical processing of
experimental data of geophysical investigations of portals

g ;r ;S
+ s=4 in the velocity range v > c we get |1q l, 15 =

+1. This situation corresponds to an invisible tardyon
universe (but a different one), since it is also located
beyond the event horizon. For the value g + r + s=5 in

. 1937 S . .
the velocity range v >cwe get I |, l; = +i. This

situation corresponds to an invisible tachyon universe
(but a different one), since it is also located beyond the
event horizon. Thus, all universes are mutually invisi-
ble. Therefore, we will call our Multiverse hidden. And
to make sure that invisible universes and antiuniverses
neighbouring our visible universe exist, one can try to
see them [79]-[84] from portals, the entrances to which
are probably more than two hundred thousand so-called

2 The term tardyon-universe was proposed by Isaac Asimov
in short story “Take a match”.
24 The term tachyon-universe was proposed by Isaac Asimov
in short story “Take a match”.
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anomalous zones [85]-[88] existing on Earth. People
avoid visiting them - and rightly so — as the portals are
invisible labyrinths, once in which it is almost impossi-
ble to get out of them. These portals are analogous to a
corridor in your flat, from which you can look into the
next room and see something in it. And to make sure
that you really see something about the neighbouring
universe in the portal, you should look at the starry sky

through a telescope and see that the constellations on it
are at least a little bit different from those outside the
portals.

In other words, it is necessary to do an experiment
similar to the famous experiment of Sir Arthur Stanley
Eddington in 1919 [89] by which he confirmed the pre-
diction of the general theory of relativity about the de-
flection of light rays in the Sun's gravitational field.

Observatory outside Observatory outside Observatory outside Observatory outside
anomalous zones anomalous zones anomalous zones anomalous zones
Obsenvatoryin Observatory outside
anomalous zone Comp ey anomalous zones
Observatory outside Observatory outside Obsenvatoryin Observatory outside
anomalows zones anomalous zones anomalous zone anomalous znes

Fig. 6. Scheme of an astronomical experiment to detect invisible universes

And we're in luck. Since there are many anoma-
lous zones on Earth, some of them may already host
astronomical observatories, through whose telescope
one can see these traces of the invisible out-of-portal
neighbouring universe or antiuniverse. Such, for exam-
ple, is the Main Astronomical Observatory of the Na-
tional Academy of Sciences of Ukraine, which is lo-
cated in the Goloseevsky forest 12 km from the centre
of the capital of Ukraine, Kiev. But since in the anom-
alous zone, i.e. at the very edge of the portal, the differ-
ences of the constellations observed by neighbouring
observatories located in anomalous zone and outside
the anomalous zone are very small and may be not vis-
ible to the naked eye, it is necessary to compare the ob-
servations of these observatories on the computer
(Fig.6). And if these differences turn out to be too
small, the telescope will have to be moved deeper into
the portal. After all, Sir Arthur Stanley Eddington
moved the telescope much further away — from Eng-
land to the island of Principe in the Atlantic Ocean in
order to perform his famous experiment.

4. Time Travels

As is easy to notice, in Fig. 5 half of the universes
of the hidden Multiverse are called antiuniverses in or-
der to draw the readers' attention to the fact that they
are cosmic antipodes of other universes. For them, the
quantities m(V), At(v), I(v)in formulas (4)-(6) dif-
fer only in sign. That is, the concepts of matter, time
and space in the universes correspond to the concepts
of antimatter, anti-time and anti-space in the antiuni-
verses [90]-[93]. But, as on Earth, inhabitants-antipode
in space do not notice this difference, since the same
physical, chemical, biological and other natural scien-
tific laws operate in the universes and antiuniverses.

And when observed from Earth, in all universes
and anti-universes, as they move away from our visible
universe, not only the distance increases, but also time
(like in time zones on Earth). Moreover, in universes it
becomes greater than on Earth, and in anti-universes it
becomes less than on Earth. And this circumstance

makes time travel really possible both in the past and in
the future.

Here are a couple of quotes that explain the current
state of understanding of this problem. “Time is the
most frequently used word in the English language and
the third most frequently used word in Russian. It is in
every other language, too, because synchronizing ac-
tions in time is just as important as coordinating them
in space. Without knowing the exact time, it is impossi-
ble to organize your life and plan it in advance. If in
ancient times you could rely on natural cycles and an
internal sense of time, then in our days you need to con-
stantly have a watch or a phone with you. Time is the
most important of the abstract concepts that we pro-
nounce every day. Every thinking person has thought
about the problem of time at least once in his life, and
a huge amount of philosophical and scientific literature
has been written on this topic. Nevertheless, no one can
say for sure what time is.” [94]

Here is what Stephen William Hawking writes
about this: “In everyday life, there is a huge difference
between moving forward and backward in time. Imag-
ine that a cup of water falls from a table and breaks
into pieces. If you film this fall, then when you watch
the film, it will immediately become clear whether the
film is running forward or backward. If it is running
backward, then we will see how the fragments lying on
the floor suddenly come together and, having formed a
whole cup, jump onto the table. And you will be able to
say that the film was running backward, because in eve-
ryday life this does not happen. Otherwise, the faience
factories would have to be closed” [95].

This phenomenon, known as the arrow of time, is
one of the most amazing problems in physics. And the
name “arrow of time” was proposed by the British
physicist Sir Arthur Stanley Eddington at the beginning
of the 20th century [96]. And all our life experience, it
would seem, confirms this opinion.

The corrected version of the STR, in which the
new concept of ‘anti-time’ has appeared, allows this life
experience to be corrected. Indeed, if we assume that
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one day travel through the vastness of the hidden Mul-
tiverse will become possible for people on Earth, then
time travel [97] will also become possible, both in the
past and in the future. Let us show this.

But first, let us explain what we need to learn to
do for this. And the main thing we need to learn is to
master portals [98], [99], i.e. understand what they are
and learn to navigate in them. Just as people once
learned to navigate with a compass in the boundless ex-
panses of the seas and oceans. Or even in the forest, in
the desert, in the mountains, in any unfamiliar area.
Even in labyrinths. So, a portal is an unfamiliar area
that has become an invisible labyrinth for people. Por-
tals are transitions from one universe to another, which
turn these universes into communicating vessels.
Therefore, at the entrance and exit of portals, according
to the law of communicating vessels, the habitat should
be almost the same — the same air, the same water, the
same vegetation and animals®. Only the area is unfa-
miliar. But in order not to get lost in the portals and find
the way back, you can use, as in mythology, the ‘thread
of Ariadne’. Or, in order not to risk ourselves, we can
send unmanned vehicles to explore the portals, which
people have now learned to make very well. It is also
not difficult to create something like a radio compass,
taking into account that as you dive into the portals, the
electromagnetic field intensity from earthly radio sta-
tions should decrease. And on the way back, it should
increase. Having got through the portal to some other
planet, in order to move further in the hidden Multi-
verse, you will need to use unmanned aerial vehicles to
search for anomalous zones on it, which are entrances
to portals that lead to other neighboring universes. And
so on. But all these problems are quite solvable.

And now we will show that the concept of the ‘ar-
row of time’ in the corrected version of STR is already
partially refutable, since although we will not restore
the cup mentioned by Hawking, we will be able to
move into the past and future time. For this, we will use
Fig. 7 and 8. In them, the positive branch of the vertical
coordinate axis corresponds to time t, measured in tar-

dyon (including our visible tardyon) universes by posi-
tive real numbers, and its negative branch corresponds
to negative time t in tardyon antiuniverses. Similarly,
the positive branch of the horizontal coordinate axis
corresponds to positive imaginary time? it, measured
in tachyon universes by positive imaginary numbers,
and its negative branch corresponds to negative time it
in tachyon antiuniverses. On the vertical axis of real
time t and on the horizontal axis of imaginary time it,
thick black arrows show our comparatively long-term
activity in tardyon and tachyon universes and anti-uni-
verses. And thin kpacHBIMH U CHHHMH CTPEJIKAMH T10-
kazanbl red and blue arrows show transitions through
portals (staying in which is short-lived) between neigh-
boring universes and antiuniverses.

Then we will consider the simplest options for
traveling to the future and the past, since they would be
very useful to us. Indeed, traveling to the future would
allow us to refuse to continue all types of our unsuc-
cessful activities and make them much more effective.
But after such a search for the most effective option for
activity, it will be necessary to return to the original
state in order to start doing something differently and
to do this. Traveling to the past would also be useful if,
despite the search for an acceptable option for subse-
quent activity, it still turned out to be bad. Then it would
be necessary, again having returned to the past, to
somehow correct it. Therefore, having received the op-
portunity to travel through time, people could make
their lives much more successful and happier. And
since such searches for happiness are often a rather in-
timate activity, it would obviously be useful to begin
them with the transition from our tardyon universe
through the necessary portal to one of the neighboring
tachyon universes or antiuniverses, since our activity in
them is not visible from our tardyon universe due to the
fact that time in them flows in mutually perpendicular
directions?”. And we will have to move to the tachyon
universe if we are interested in something in the future.
And we will have to move to the tachyon antiuniverse
if we need to do something in the past.
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Fig. 7. Possible route of travel to the past time

%5 And if at least one portal on Earth ended in open space,
then there would have been no air, no water, no anything else
on Earth, like on the Moon or Mars.

% Despite the fact that the physical reality of imaginary num-
bers is denied in the generally accepted version of SRT, the
term ‘imaginary time’ is used in modern physics. For exam-
ple, in [95] Hawking writes: “Attempts to unify gravity with

quantum mechanics have led to the concept of imaginary
time”.

27 On the essence of imaginary time, Hawking holds the same
opinion: "Imaginary time is a new dimension at right angles
to ordinary real time" [95].
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And Fig. 7 shows one of such simplest routes of
travelling to the past time by successive travelling
through portals through universes and antiuniverses of
the hidden Multiverse. As it can be seen, this journey
starts from the origin of coordinates, where in our visi-
ble tardyon universe there are conditionally two groups
of researchers who spend the same biological time on
the same duration of activity. And one of these groups
of researchers through the portal (shown by the thin red
arrow), moves to the tachyon antiuniverses and stays in
it for some time (corresponding to the required lag time
on the axis of imaginary time it, shown by the thick
black arrow). All this time it is invisible from our tar-
dyon universe, since imaginary time it is perpendicular
to real time t. Then it returns to our tardyon universe
through the same or another portal (shown by the thin
blue arrow) and completes the same work in the same
time as the second group of scientists remaining in the
tardyon universe. The duration of the activities of both
groups in our tardyon universe is shown by thick black
arrows of different lengths, which would both have to
be on the actual time axis t. But to make the figure more
understandable, we have conventionally placed the
short thick arrow next to the long thick arrow. And as a

result, both groups of researchers, having spent the
same amount of time on their identical activity, will
nevertheless finish it in our tardyon universe at differ-
ent times. Thus, the effect of delay was obtained due to
the travel into the past time of one group of scientists
relative to the other. Naturally, the same result can be
obtained using other routes of travel through the Multi-
Verse.

Fig. 8 shows another version of the time travel
route, which differs from that shown in Fig. 7 in that
this travel is carried out into the future. As in the previ-
ous case, it begins with the movement of the first group
of researchers from the origin of coordinates, but in the
opposite direction - through the portal shown by the
thin red arrow into one of the (see Fig. 5) neighboring
tachyon universes iz. Then this group of researchers
spends some time, corresponding to a given interval of
advance time, in the tachyon universe i: and through
another portal (shown by the thin blue arrow) moves to
the next tachyon universe iz. in the same dimension v.
And from it through the third portal (shown by the thin
red arrow) moves to the third tachyon universe iz in the
same dimension v.
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Fig. 8. Possible route of travel to the future time

And finally, from this third tachyon universe is.
with a triple time advance (obtained due to successive
visits to three tachyon universes) returns to our tardyon
universe via the portal shown by the thin blue arrow.
But with some lead over the second group of research-
ers, who were in our tardyonta universe all the time.
And therefore, when both groups, having spent their
equal biological time on their activity, finish it, it will
turn out that they finish it at different times. And such
a result can be interpreted as follows: the group of re-
searchers who traveled through the hidden Multiverse,
was ahead in time of the group of researchers who did
not leave our tardyon universe, i.e., they traveled into
the future. The same effect, naturally, can be obtained
using other time travel routes.

5. Conclusions

So, in the article by the analysis of numerous ex-
isting in the nature and created by people processes it is
experimentally proved and theoretically explained that
the version of SRT studied in all textbooks of physics
is incorrect, as in it:

o relativistic formulae obtained by its authors
are incorrect and incorrectly explained,;

o the postulated principle of non-exceeding of
the speed of light, used by the authors of this version of

SRT because of inability to explain and correct the rel-
ativistic formulas received by them, is incorrect;

¢ the conclusions about physical unreality of im-
aginary numbers and about existence in the nature of
our visible universe, in which everything existing is
measured only by real numbers, made from the re-
ceived by them incorrect relativistic formulas, are in-
correct.

Therefore physicists, forced according to the in-
correct version of SRT to search for explanations of all
physical problems in our only visible universe, could
not explain much. They could not explain dark matter
and dark energy, they could not discover dark space,
they could not solve the problem of baryonic asym-
metry and many other problems. For the same reason
physicists still cannot explain the physical phenomenon
of time and why it is unidirectional. They even created
a special term for this concept 'time arrow'. But they are
not sure that this term is irrefutable.

And the article refutes this term. For this purpose
the corrected version of SRT was used, in which:

e the physical reality of imaginary numbers is
experimentally proven and theoretically explained;

e by the experimentally proved principle of
physical reality of imaginary numbers the principle of
non-exceeding the speed of light was refuted and thus
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it was proved that the speed v gives rise to three addi-
tional spatial dimensions;

o it was found out that there exists in Nature a
six-dimensional Multiverse containing about twenty
mutually invisible three-dimensional universes and an-
tiuniverses, whose position in the Multiverse space is
determined by three additional dimensions.

It is explained that antimatter in the Multiverse is
located in the antiuniverses, which are antipodes of
other universes. In the same antiuniverses there are an
anti-time, which is opposite to time of other universes.
Examples of use of this anti-time are given, allowing
already now to move both in the past and in the future
time. And the existence of anti-time corrects the under-
standing of the phenomenon ‘arrow of time'.

But anomalous zones in different countries on
Earth may have different service advantages and disad-
vantages. Therefore, different countries may use differ-
ent portals and different time travelling routes using
them. And it will allow to get more valuable infor-
mation about portals. Astro-geophysical researches of
portals [99]-[115] made as a result of such time-travel-
ling in our hidden Multiverse will allow to create time
machines imitating on the Earth stay of people in por-
tals. And this will significantly increase the effective-
ness of scientific research and the corresponding accel-
erated intellectual and economic development of our
entire human civilisation.
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Abstract

It is shown that the emergence of problems in various areas of theoretical physics is systemic in nature and is
associated with a violation of the dialectical principle of the opposite direction of processes in hon-equilibrium
systems. The role of this principle in the systems approach is revealed and it is shown that the fragmentation of
systems into conditionally homogeneous parts is inevitably associated with the loss of “system-forming” bonds
and properties. Parameters are proposed that allow one to investigate nonequilibrium systems as a whole without
losing these bonds and properties. Using examples from different sections of natural science, it is shown how
taking into account systemic connections gives the system under investigation of new properties and radically
changes the results of the study.

AHHOTaLUA

HOKaSaHO, YTO BO3BHHMKHOBCHUC HpO6J‘I€M B Pa3JIMYHbIX obmacTax TeOpeTH‘ICCKOﬁ (i)I/ISI/IKI/I HOCHUT CHCTEMHBIN
XapaKTep U CBA3aHO € HAPYHICHUEM JUAJICKTUYCCKOTO MMPHUHIUIIA TPOTUBOHAIIPABICHHOCTU IPOLCCCOB B HECPAB-
HOBCCHBIX CUCTEMaAX. BCKpLITa POJIb 3TOI'0 NpHUHIMIIA B CHCTCMHOM IOAXO0AC U IIOKAa3aHO, YTO np06neHHe CUCTEM
Ha YCJIOBHO OTHOPOJHBIC HaCTU HeN30€KHO CBI3aHO C y’[‘paTOﬁ «CI/ICTeMOO6paSYIOH.II/IX» CBSI3€i M CBOMCTB. Hpe;[—
JIOKCHBI MapaMeTphbl, MO3BOJIAOMNEC UCCICA0OBATL HCPABHOBECCHBIC CUCTEMBI B ILICJIOM oe3 YTpaThbl 3TUX CBs3CH N
cBoiicTB. Ha mpuMepax u3 pa3HbIX pa3zesioB €CTeCTBO3HAHUS MOKa3aHO, KAKUM 00pa3oM Y4€T CUCTEMHBIX CBS3Ei

npuIaéT uccleayeMOoi cucTeMe HOBBIE CBOMCTBA M KapIMHAIBHO U3MEHSET Pe3yIbTaThl UCCIIEOBAHMUS.

Keywords: theoretical physics, paralogism, dialectic, system approach.
KuioueBble ciioBa: TeopeTnieckas Gu3nka, mapajoru3Mbl, THATEKTHKA, CHCTEMHBIN MOAXO/.

1. Bsepenmne.

CoBpeMeHHBIE COCTOSIHHE TEOpEeTHUecKoil ¢u-
3MKH U €CTECTBO3HAHHUSA B LIEJIOM JOCTATOYHO HATJISHO
JEMOHCTPHUPYET TO, YTO MOXKHO Ha3BaTh «THOCEOJIOTH-
yeckoil uueepcueiy [1]. Crano npeanoyYTUTENbHBIM,
o o6pazHomy BeipakeHuto P. deiinMaHna, «yrajpiBaTh
ypaBHEHHs, He oOpaiias BHUMaHUS Ha (U3UUECKHe
MOJIeTM WM (HU3MYECKOe OOBSCHEHHE» TOT0 WIIN
HMHOTO sBJICHHUA [2]. YMO3pUTENbHBIE MOCTPOCHHUSA H
MOCTYJIaThl BCE Yallle MOIAMEHSIOT ONBITHBIC (aKTHI.
YdeHsle yxKe He TATOTATCS TEM, YTO MX TEOPHH HE TIPO-
SICHSIIOT PEalbHOCTH, OHU YK€ HE CTaBsT 3ajadeil mo-
HUMaHHE IPUYMHHO—CIIEACTBEHHBIX CBsi3ei. OObsCHe-
HHUC SBJICHUH TepecTano ObITh OCHOBHOHM (yHKIHUEH
Haykd. Bce uamie pasparorcst ronoca 0 COBpEMEHHOM
KpH3Hce TeopeThdeckoi ¢m3nku. OmHAKO NPU 3TOM
KpaifHe peaKo MpeaIararoTcs peajbHble Iy TH Peoao-
JleHus 3Ttoro kpusuca. Llens Hacrosei ctaTbu — 1aTh
KpaTKuid 0030p pe3yNbTaToOB HCCIEIOBAaHUI aBTOpa,
JEMOHCTPHPYIONUX POJb MPHUHIUIA MPOTHBOIOIOX-
HOW HAINPaBJICHHOCTH HEPABHOBECHBIX MPOIECCOB KaK
METOAOJIOTHYECKONl OCHOBBI CHCTEMHOTO MOJX0/Aa H
MaTEMaTHYECKOTO BBIPAXKEHHsI JUANEKTHYECKOrO 3a-
KOHa €IMHCTBA U OOpBHOBI IPOTHBOIIOJIONKHOCTEH B
MPEOJOJICHUN KPU3HUCHBIX ABICHUN B TEOPETUYECKOM
¢usmke.

2. IIpuHOMI TPOTHWBOHANIPABJIEHHOCTH MPO-
eCCOB KaK METOA0JOTHYeCKAsi OCHOBA CHCTEMHOTO
MoaX0/a.

Kak m3BecTHO, B OCHOBE CHCTEMHOTO TIOAXO0/1a JIe-
KHUT PaCCMOTPEHHE 0OBEKTa KaK IIEIOCTHOTO MHOXKE-
CTBa 3JIEMEHTOB CO BCEMH IIPUCYIIMH UM CBs3IMH [1].
HexoTopbie U3 3THX CBS3EH SABIAIOTCS «CHCTEMOOOpa-
3YIOIIMMU», T. €. TaKUMH, Onaromapsi KOTOPBIM CH-
CTeMa B LIEJIOM IpHoOpeTaeT HOBbIE CBONCTBA, OTCYT-
cTByIOIME B 000 € yactn. OCOOCHHO HATJISITHBIM
MIPUMEPOM SMEPKEHTHOCTH CUCTEMHBIX CBOMCTB CITy-
XKHT XXMBOM OpraHn3M, yTpaunBaroOIMi cIoCOOHOCTh K
(YHKIIMOHMPOBAHUIO M «CaMOOPTaHW3alUN» MpPU €ro
pacujeHEeHHH Ha OTAEIbHbIE OpraHbl. JTO O3HAYAET,
YTO CHCTEMOOOpa3ylolle CBOWCTBA HE aJIUTHBHBI.
3TO 00CTOSTENHCTBO MPOSIBISIETCS. U TIPH MOJIEITUPO-
BaHMU Kakoro-mnbo mporecca. OIBITHBIE 3KCIEPH-
MEHTATOPHI 3HAIOT, HACKOIBKO CIOXKHO OBIBaE€T BOC-
MIPOU3BECTH HA MOJIENIN CBOIICTBAa HATypHOT'O 0OBEKTa
WIA TEPEHTH OT MOJAETH K HATYPHOMY OOBEKTY H CO-
XpaHUTh TPH 3TOM BCE €€ CBOWCTBA, Ja)Ke €CIH MpH
3TOM COOJIOJIEHO PABEHCTBO BCEX KPUTEPHEB MOA00MS,
U3BECTHBIX U3 TEOPUU.

Jyis Toro, 4TOOBI BBISICHUTH IPUYMHY 3TOTO, pac-
CMOTPHUM NPOU3BOJIEHYI0 COBOKYIHOCTh B3aUMOJEH-
CTBYIOIIMX (B3aHMMHO JBMXKYILIMXCS) MaTepUAIbHBIX
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00BEKTOB, 3aHUMAIOIIYIO0 B IIPOCTPAHCTBE HEU3MEH-
HbI 00bEM V. JI10001 SKCTEHCHBHBIN TTapaMeTp HEeo-
HOpOIHOM crcTeMbl O; (eé macca M, umcio moreit k-x
BerecTB Ny, sHTponHs S, amekTpudeckuii 3apsaa Q, M-
myJbe P, ero MoMeHT L 1 T. 11.) MOKeT OBITh TIpeacTaB-
JIeH MHTETPAJIOM OT ero JIoKanbHo# pi = d@i/dV u cpen-

Heil P; = @y/V mioTHOCTH BhIpakenneM @ = [pidV =]
p; dV. Orcroza crenyer, 9to

I[(d(pi - P;)/dt]dv =0. (1)
ITpy IPOTEKAHUH B CUCTEME KaKUX-THOO i-X Ipo-
ueccos, koraa (d(pi - p; )/dt #0, uaterpan (1) oGpamia-

eTCs B HyJIb TOJIBKO B TOM CIIydae, PasHOCTb P - P; U

ckopocts mpouecca (d(pi - p; )/dt mmeror nporusomno-

JIOXKHBIH 3HAK B pa3HbIX dneMeHTax o6béma dV u B3a-
UMHO KOMIICHCHPYIOTCS. DTO IOJIOXKEHHE, Ha3BaHHOE
HaMH «IIPUHLUIIOM IIPOTHBOHAMPABIEHHOCTH IpoLec-
COB», MOXKET pacCMaTpHUBaThCS KaK MaTeMaTH4ecKoe
BBIp@KEHUE JMAJIEKTHYECKOTO 3aKOHA «EeIWHCTBA U
OOpBOBI TIPOTHBOIIONOXKHOCTEH» [3]. DBpHCTHUYECKAs
[IEHHOCTh 3TOTO NMPUHIOMIA KaK OJHOTO M3 Hamboiee
00IIMX 3aKOHOB ECTECTBO3HAHMS COCTOMT B JIOKa3a-
TENBCTBE TOTO, YTO CBOMCTBA CHUCTEMBI B IIETIOM OT-
HIOJIb HE BCET/Ia SIBJITIOTCS CyMMOMH CBONCTB €€ OTAeNb-
HBIX 4acTeH, T. €. AU THBHBL. VIMEHHO TaKOBBI «CHCTE-
MOO0Opazyoume) CBOMCTBA, KOTOpBIE o
OTIpENIeIEHHUI0 OTCYTCTBYIOT B OTJAENBHO B3ATHIX Ya-
CTSIX CUCTEMbI. DTUM OHHU OTJIMYAIOTCS OT IKCTEHCHUB-
HBIX CBOMCTB Oj, NPOMOPIMOHANBHBIX Macce M, 00b-
émy V 1M Kakomy-1noo Apyromy GpakTopy SIKCTEHCHB-
Hoctu. IloATOMY TEpMUHBI «3KCTEHCUBHBIN» U
«aJTITUBHBII», 4aCTO NPUHUMAaEMbIE 32 CHHOHUMBI, B
NPUHIUIIE aJIeKo He paBHO3HAYHBL. B yacTHOCTH, B 3a-
MKHYTOH ccTeMe BHYTPEHHUE CHJIbI, OyydH BEINYH-
HaMH 3KCTCHCUBHBIMHU, HO BEKTOPHBIMH, B CyMME BCe-
T71a paBHBI HYIIIO.

TakuM 00pa3oM, NpH CHUCTEMHOM aHaJIM3€ Ka-
KOTO-TTH0O0 SIBICHHSI HEOOXOIMMO MPEXK/IE BCErO HaX0-
JUTh 9acTH, KOTOPBIE MPETEPIEBAIOT MPOTHBOIIONOX-
Hble HM3MEHEHHUs CBONCTB 00BbEKTa HCCIIEIOBAHUS.
VIMeHHO 3TO B KOHEYHOM CY€Te M oOecredmnBaeT eé
(hyHKIIMOHMPOBaHHUE Kak cucTeMsbl. IloaToMy ofHOI 13
33724 CHCTEMHOTO IIOJXOJa SIBISICTCS BBIABICHUE U
M3y4eHHUE «CHCTEMOOOpa3yIomuX» CBs3eH, Oyarogaps
KOTOPBIM CHCTEMa B IIEJIOM NPHOOpETaeT HOBBIE CBOM-
CTBa, OTCYTCTBYyMOLME y €€ yacTeil. [lockonbky ke Ka-
KHe-TH00 MPOIEecChl BO3HUKAIOT JIMIIb B OTCYTCTBHE
paBHOBECHsI, TIPH TOHCKE CHCTEMOOOpPa3yIOLINX
CBOWMCTB HH B KOEM CIIydae HEJb3s OTPaHHYHNBATHCS
00BeKTaMu C OJHOPOJHBIMU CBOWMCTBaMH. B CBsi3H C
STHM B OCHOBE METOJIOJIOTHH CHCTEMHOTO ITOJIX0/a JIe-
WT BBISIBJICHHE M COXPAHEHWE YUCIIa CTENEeHEeH CBO-
0051 HCCIIeTyeMOi CHCTEMBI IPH JTIOOBIX OTepaIisIx
C Hel Bo n30ekaHue OITaCHOCTH «BBITUIECHYTH C BOJOI
1 peOEHKay.

Bpsin mn He00X01MMO T0Ka3bIBaTh, HACKOJIBKO J1a-
JIEKH OT TaKoro rojxoja (yHIaMEeHTAIbHBIE IHUCIH-
IUIMHBI, HEPEAKO MOHUMAOIUE MOJ] CUCTEMOM IPOCTO
O00BEKT HCCIIeIOBAHMS, MBICICHHO BBIICICHHBIA U3
oKpyxaroniei cpenbl. OCOOCHHO TOKa3aTellbHa B 3TOM
OTHOIIEHNN MeXaHuKa HploTOHa, KOoTOpas 3aBeIoMO

HCKJIIOUMIIA U3 pPACCMOTPEHHS BHYTPEHHHE IIPOLIECCH] B
HCCIIEIyeMbIX TEJIaX U CBEIa BCE M3MEHEHUS UX COCTO-
STHUSL K IEPEMEIIEHHIO M YCKOPEHHMIO LICHTPA NX MACCHI.
Tak >xe mocTynwiaa U KBaHTOBAas MEXaHMKa, paccMat-
pHBaKOIIas B KAYECTBE 00BEKTA HCCIICTOBAHMUS MATEPH-
aJIbHBIC TOYKHU WJIM 3JIEMECHTapHBIC YaCTHUIIBI, JIMIIEH-
HBIE MPOCTPAaHCTBEHHOW NMPOTSDKEHHOCTH M BHYTPEH-
HEW CTpYKTypbl. TeM ke NpuEéMOM MOJb3YyeTCAd U
MEXaHHKa CIUIOLIHBIX Cpel, KOTOpas IpOoOUT OOBEKT
UCCIIeIOBaHHUsI Ha OECKOHEYHOE YHUCIO «dJIeMEHTap-
HBIX» 00BEMOB B IIPEAIIONIOKEHHH UX OJHOPOIHOCTH.
EcTecTBEeHHO, 4TO TaKMM IyTeM MOXKHO PE3KO YIpPO-
CTUTh MAaTEMAaTHYECKYyIO0 MOJENb SIBICHUSA M OIHCAThH
€ro TMHEHHBIMH A depeHIINaTbHBIMU YPaBHEHHSIMH,
JOIYCKAONIMMHU cyneprno3unuo. OJHAKO BOCCTAHO-
BUTHb YTEPSHHBIC MPU 3TOM «CHCTEMOOOPa3yIOIIUE)»
CBOMCTBA ITyTEM IOJABICKAHHS «ITOJXOIIIINX HHTETPa-
JIOB» yXX€ HE yIacTCs B CHIy HEaJIUTHUBHOCTH TaKHX
CBOWCTB [5]. D10 U ABMIOCH, MO Mpu3HaHuiO A. Ilyan-
Kape, NPUYMHOI «caMoro OOJBIIOr0 U camoro rirybo-
KOTO TOTPsICEHHs, KOTOPOE UCTIbITaNa (hPU3UKa CO Bpe-
mEH HerotoHnay [6].

Camoe yauBHTENbHOE, YTO K 3TOMY XK€ INpUEMY
npuberaeT U HEpaBHOBECHAsw TEPMOJAMHAMUKA, KOTO-
past, Ka3aJoch Obl, MPU3BaHa U3y4aTh UMEHHO T€ CBOM-
CTBa, KOTOpBIE 00YCIOBJICHBI HEOTHOPOAHOCTHIO. O
HAaKO W OHA APOOUT CHCTEMY Ha 3JIEMEHTapHBIC 00b-
€MBI C LEeNbI0 NMPUMEHHTh K HUM MaTeMaTHYECKUH
ammapaT KJacCHYecKoil TepmoauHamMuKd. OrmpaBaa-
HHEM TaKOTO IOJXOJa CIYXHT THIIOTE3a JIOKAIBHOTO
paBHOBecusi [4], KOTOpas mpeamnojaraeT Hajludue B
JJIeMEHTaX KOHTHHyyMa paBHOBeCHs (HECMOTpsl Ha
NPOTEKaHNE B HHUX JUCCHIATHUBHBIX MPOIECCOB), BO3-
MOKHOCTh HX OIHCAHHS TeM >X€ HabOpoM IepeMeH-
HBIX, YTO U B OAHOPOJHOM COCTOSIHUM (HECMOTpS Ha
TIOSIBJICHUE TPAJANEHTOB), U CIIPaBEUIMBOCTD JUIS STHX
9JIEMEHTOB OCHOBHOTO YPaBHEHUs KIACCHYECKOW Tep-
MOJMHAMHKH (HECMOTpS Ha HEM30EKHBIH Iepexo]] ero
B HEPABEHCTBO).

Taxoe mosnoxxeHue e TpedyeT OTBHICKaHUs CIO-
coba nccienoBaHNsl CBOWCTB HEPAaBHOBECHBIX CHCTEM
6e3 pacuJieHeHHUs UX Ha yCJIOBHO PaBHOBECHBIE YaCTH.
HeoOxonumele A1 9TOr0 HEAAIUTHBHBIE MTapaMeTpHl,
CIIOCOOHBIE ONKCATh HEPABHOBECHOE COCTOSHHE CH-
CTEMBI B IIeJIOM, U IpesiaraeT sHeproguaamMuka. OHa
MpeACTaBsieT co0O0i 0000meHne TePMOIMHAMUKI
HEPaBHOBECHBIX MPOIieccoB [7] cHavasia Ha HeCTaTH4Ie-
CKHE TPOLIEeCCHl TiepeHoca 3Hepruu [8], a 3aTeM U Ha
mpouecchl €€ mpeoOpa3oBaHMsl B JIIOOBIE Apyrue
¢dopwmst [9].

Kak cnenyer u3 npuHIuna NpoTUBOHAIPABIEHHO-
CTH TIPOIIECCOB, JIF0ObIe HEPABHOBECHBIE IPOLIECCHI CO-
MIPOBOKAAIOTCS TIepepacipeiefieHneM napameTpoB ©;
(Maccel M, suTpornuu S, uncina moseit K-x Bemects N,
3apsaa 3 u T. 1) o 06séMy cuctemsl V. B pesynsTare
HX TUIOTHOCTH pi = 0O/0V B pa3mUUHBIX YaCTAX CH-
CTEMBI M3MEHSIOTCSI IPOTUBOIIONIOKHBIM 00pazom. B
TaKOM ciIy4ae I TepMOJUHAMUYECKOTO OITHUCAHUS
COCTOSIHUSI TaKMX CHCTEM HEOOXOJMMO BBOJUTH IIO-
MOJTHUTENIbHbIE HEaJAUTUBHBIE MapaMeTpbl HEOJHO-
POIHOCTH, KOTOPBIE XapaKTEpPU3YIOT YyAAleHUs CH-
CTEMBbI OT BHYTPEHHE PaBHOBECHOIO (OIHOPOIHOIO)
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cocTosiHUsl. TakuMM TMapaMeTpaMu SBISIFOTCS «MO-
MEHTBI paclpeneNieHus] SJHePToHOCHTE» Zi = @iAri ¢
TIeYOM Arj, IMEHYEMBIM «BEKTOPOM CMEIICHUA». JTa
HEaINTHBHAs BEJIMYMHA XapakTepH3yeT CMeIIeHHe
[EHTPa BENIWYUHBI O OT ero paBHOBECHOTO ITIOJIOXKE-
HUs. J{ake ecnn He ipuberats K e€ pa3Io)keHUIo Ha T0-
CTYIATeIbHYIO, BPAIaTeIbHYI0 U KOJIeOaTENbHYO CO-
CTaBIIAIONINE, SHEPTHSI HCOJHOPOIHOM CHUCTEMBI & cTa-
HOBUTCS (DYHKIUCH YIBOCHHOTO YHCIIA 3KCTCHCHUBHBIX
nepeMeHHbIX € = &(O;,I), momHoMy aubdepeHunany
KOTOPOI MOXKHO MpUAaTh (OPMY TOXKICCTBA:
dé =%V¥idO; + ZiFidri. (2)

rae Vi = (08/00;) — ycpenuénubie o 00bEMyY cu-
CTEMBI 3HaYCHUS 000OIEHHBIX TTOTCHIIMAIOB Vi (a0Co-
JIOTHOHM TemmepaTypbl 7, MaBJICHUS p, XUMHYCCKOTO
MOTeHIMaja K-ro BerecTsa i, 3IeKTPUIECKOTO MOTEH-
[Haa CUCTeMbI ¢ U T.11.); Fi= (0&/0r;) — cuitbl B ux 00-
meu3nIecKoOM TOHIMaHHUH.

ToxnecTro (2) mpencraBisieT OO0 He 9TO HHOE,
KaK pe3ylbTaT COBMECTHOTO OMPEICICHUS OCHOBHBIX
BEJIMYIH, KOTOPEIMH OTIEPUPYET TepMOKHHETHKA. OHO
CIpaBeTNBO MTPH JIFOOBIX 3HAUCHHUSAX BXOIAIINX B HETO
mapaMeTpoB, OJarogapst ueMy IpUMEHIMO Kak K 00pa-
THUMBIM, TaK ¥ HCOOPATHUMBIM IPOIIECCaM, HE 3aBUCHMO
OT TOT'O, YEM BBI3BAHO M3MCHCHHE COCTOSHUS: COBEP-
HIeHHeM paboThl WK penakcauueil. bnaronaps atomy
CTaHOBHUTCSI BO3MOXHBIM 0OoJiee OOIIMiA MOIXOT K HC-
CJIC/IOBAaHUIO Pa3HOOOPa3HbIX PealbHBIX MPOLIECCOB, HE
UCKITFOYAIOIINN U3 paCCMOTPEHHs KaKyro-ndo (oOpa-
TUMYIO WJIH HEoOpaTUMYI0) WX COCTaBIstomyro. OHO
Mo3BOJsIeT 0e3 KaKUX-THOO IOTIONHUTENBHBIX THIIO-
T€3 WU MOCTYJIATOB BBECTH MOHATHS CKOPOCTH Vi =
dri/dt u npousBoaurensHoctu Nj = dWi/dt nroboro i-ro
npouecca’), a Takxke OCHOBoIoNAraromee s psajga
(hyHIaMEHTAIbHBIX JUCIMIIMH MOHIATHE MOTOKA i-T0
snepronocurens Ji = dZi/dt = Ojpvi kak 0600MIEHHOI
CKOPOCTH i-T0 BEKTOPHOTO Tporiecca (aHaTOTHIHOTO
MOHATHIO MEXaHHUYECKOro mmmynsca Mo = dP/dt) u
TepMOAMHaAMUYecKon cuitsl Xi = (068/0Z;) = FilO; kak
MEpbl HAMPSHKEHHOCTH BHYTPEHHETO COCTOSHHS CH-
CTEMBI. DTO TPUAAET TOXKIECTBY (2) OOMIHOCTB, J0-
CTaTOYHYIO ISl TOTO, YTOOBI HE TOJBKO 0OOCHOBAThH
Bce mosiokenuss THII, HO ¥ 0000IMMTE HEpaBHOBEC-
HYI0 TEPMOJMHAMHKY Ha HETEIUIOBBIC MPOIECCHl H
MAaIlIMHbBI, U U3y4aTh €€ MeTOJaMH MPOIECCHl Iepe-
HOca M mpeoOpa3zoBaHus JTHOOBIX GopM dHepruu [7].
IIpu sToM Te e€ cleACTBHsI, KOTOPHIC MOIYYCHBI H3
TOXJeCTBa (2) 0 NMPUBICYCHUS YCIOBHIA OJHO3HAY-
HOCTH, OCHOBAaHHBIX Ha TUIOTE3aX, MOCTyJaTaX, MO-
JICBHBIX MPEACTABICHUSIX M COOOPaKCHHSX CTaTH-
CTHKO-MEXaHMYECKOT0 XapakTepa, MOJy4aloT CTaTyC
HETIPEJIOKHBIX MCTHH. TakoW MOAX0J MO3BOJIHI OCY-
HIECTBUTh CHHTE3 (PYHAAMEHTAJIBHBIX IUCIUIUIAH
(xmaccrueckoi M KBAHTOBOW MEXAaHUKH, PABHOBECHOM
W HEPaBHOBECHOW TEPMOJUHAMUKHU, THAPO H adPOJIH-
HAMHKH, TEOPHH TEIUI0O M Macco-0OMEHa, JJICKTPOIH-
HAMHKH ¥ (U3MYECKON KMHETUKH) Ha €IMHOW MOHS-
TUHHON U MeToaooruueckoi ocHose [10] u ¢ yuérom
HEOOPATHMOCTH JIFOOBIX PeaTbHBIX MPOIECCOB.

D Cumson HenonHoro auddepennuana d moagepkuBact,
4TO 37eMeHTapHas pabora dWi3aBUCUT OT XapakTepa Ipo-
necca.

3agadeil HAcTOSAIIEH CTATbU SBISIETCS KPATKUil
0030p HETPUBHAIBHBIX CJIEICTBUH, K KOTOPHIM TPH-
BOJHT IIOCTPOCHHE (yHIAMEHTAIBHBIX JUCIHTIINH Ha
0a3e MpHUHIUIA TPOTHBOHAIIPABICHHOCTH IIPOIIECCOB
M CHCTEMHOTO IOAX0/a.

3. CucTeMHBIH MOAXO0A ¥ KJIacCHUYEeCKas Mexa-
HHUKA.

[MocTpoeHne MexaHUKH OOBIYHO HAUYMHAETCS C
KMHEMaTHKH, KOTOpash paccMaTpuBacT JIBH)KCHHE
TOYKH B IPOCTPAHCTBE U BPEMEHHU HE3aBUCHUMO OT (-
3MYECKUX HPUYUH ATOro ABwxkeHus. [Ipu sTom moHs-
TSI TPACKTOPHUH JIBHKECHUSI, IEPEMEICHUS MaTepHAaIb-
HOH TOYKH, €€ CKOPOCTH U YCKOPEHUSI BBOASATCS YHCTO
YMO3pUTENBHO. JINIIb 3aTeM BBOAATCS TOHATHUS MACCHI
1 AMITYJIbCa, SBILFOLINECS XapaKTEPUCTUKONW MaTepH-
AJIIBHOM TOYKHM, M OCYIIECTBISIETCS NEPEXO] K H3yde-
HUIO JUHAMHKH, KOTOpas BBIACHSIET, 1O KaKOH IpH-
YHHE BO3HUKAET TO MM WHOE JIBU)KEHHE B PA3IMYHBIX
YCIIOBUSIX U KaKMM 3aKOHAM OHO HOJYHMHSIETCS.

Ha nepBbIit B35 Takoe MOCTPOCHUE MEXAHUKHU
Ka)keTcs BIIOJHE eCTeCTBeHHBIM. OnHaKo, Kak CIpa-
BeIMBO 3ametun ae bpoiine [11], B ocHOBe Takoro
MOJIX0/1a JISKUT IPEANONIOKEHHE O TOM, 4YTO Pe3ylib-
TaThl a0CTPAKTHOTO KMHEMAaTHYECKOTO PacCMOTPEHUS
MOXHO OyJeT 3aTeM paclHpOCTpaHWTh Ha pealbHOe
JBIDKCHUE OOJIee CIOXKHBIX MEXaHWIECKUX OOBEKTOB.
[TosTOoMy M «3aKOHBI» MeXaHUKH HbIOTOHA SBISIOTCS
He OoJiee 4eM MoCTynaTaMy, He 6e3 OCHOBaHHUI HMEHY-
€MbIMH UM «OTpeeNeHuIMI». OrpaHIIeHHOCTb 3THX
«OTIpeieTICHNI» JaJeKo He BCerja OueBUAHA U He-
penko oOHApY)KMUBAETCsl JIUIIb IIPU X PACCMOTPEHUH
Oostee 001IIEro Kpyra 3a/1a4.

B yacTHOCTH, B KHHEMaTHKE TOYKH YCKOPEHUE @
= do/dt ompeznensiercst Kak MONHAS MPOWU3BOAHAS MO
BpeMeHH t OT BeKTOpa CKOpPOCTH V. Mexay TeM u3Mme-
HHUTBH BEKTOP CKOPOCTH MOXKHO IByMS IIPHHIUITHAIHEHO
Pa3IMYHBIME CIIOCO0aMNU: N3MEHEHHEM MOJYJISI CKOPO-
cTn Oe3 M3MeHEeHMs1 e€ HalpaBieHUS, 1 U3MEHCHHEM
HalpaBJICHUs] BEKTOPA CKOPOCTH JBM)KEHHS YaCTHIIBI
0e3 M3MEHEeHHNsI ee abCONIOTHONW BENMYMHBL. JTH JBa
croco0a OMKCBHIBAIOT SIBHO Pa3IMUUMBbIEC IPOLIECCHI
(epBoe M3MEHSET KUHETHYECKYIO DHEPIHI0 YaCTHUIIbI,
BTOpOe — HeT). [loatomy 2-ii 3akoH HeroTona F = Ma,
cOpMyIHPOBAaHHBIN 10 TOSBIEHUS BEKTOPHOW aj-
reOpbl, SKCTPANOINPOBAT TOHITHE YCKOPEHHsS a Ha
yCTaHOBMBIIEECS BPALIATEILHOE BIDKCHUE U TPUBEIN
K BO3HHMKHOBEHMIO TOHSTHS LEHTPOCTPEMHUTEIHEHOTO
YCKOpEHHs. DTO MPUBEIJIO K MOJMEHE KPYTSIIEro Mo-
MEHTa, COBEpLIAIoIIero paboTy YCKOpEHHWs Bpamia-
TENBHOTO JBM)KEHHS, LEHTPOCTPEMHUTENbHBIMH, Ka-
PHOJIMCOBBIMH, JIODEHLIOBBIMHU M T. 1. CHJIaMH, HE CO-
BEpLIAIOIIMME paboThl. HeratuBHbIe MOCHENCTBUS
TaKOTO OTIPEJICIICHISI CHIIBI IIPOSIBIISIOTCS JI0 CHX TIOP U
COCTOSAT, B YACTHOCTH, B YTBEPXKIECHHH O HEM30EKHO-
CTH M3YUYE€HHMs JICKTPOHA TPH €ro PaBHOMEPHOM Bpa-
IICHUH 110 KpyroBoi opbute. [IpemnoxenHoe sHEpro-
JTUHAMHUKOM B TOXecTBe (2) 6olee ob1ee onpeeneHne
CHJIBI KaK rpaaueHTta snepruu F = (OE/Or) uckmodaer
OTOXJICCTBJIICHHE YCKOPEHHs C IepeopHeHTaled M
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MPUBOAUT K COBEPLICHHO MHOM MHTEpPHpEeTalliud MHO-
rux sBieHui [12].

C mo3ummii CHCTEMHOTO IOAXOJa OOHapYXKHBa-
I0TCS HEAOCTATKH M APYTUX MCXOAHBIX KOHIETIIIHH Me-
XaHUKH. M3BeCTHO, HampuMep, YTO ABHKEHHE OTAEIb-
HOW MaTepHaNbHOW TOYKH B OTCYTCTBHE KaKHX-JIHOO
BHEITHNX CWJI OyZAeT NMPSIMOJMHEHHBIM W PaBHOMEp-
HBIM (3aKoH nHepunu Herotona). OniHako cucrema ma-
TepUANbHBIX TOUEK MOXET ABUIaThCs PaBHOMEPHO HE
TOJIBKO TOCTYNATENbHO, HO U BPALIAThCSA «IIO HHEp-
LUI» C MOCTOSHHON YIJIIOBOW CKOPOCTBIO. DTO O3Ha-
YaeT, YTO 3aKOH MHEPIIMH ClIeayeT 0000IIUTh U Ha Bpa-
maTeIbHOE IBIDKCHNME. TOraa NCKITI09aeTCs 1 BO3MOXK-
HOCTh OTPHILATh CYIIECTBOBAHHE ITPEUMYILECTBEHHBIX
CHCTEM OTCUETA, B KOTOPHIX 3aKOHBI H3y9IaeMOTro SBJIe-
HUS BBITILSIAAT OCOOCHHO MPOCTO U MOHATHO.

O06o0menns Tpebyer m 3-ii 3akoH Hrerorona
(mpuHIMIT paBeHCTBa IEHCTBHSA M NMPOTHBOICHCTBU),
ecii ero (popMyJaHpoBaTh Uil OOLIEro ciiydasi OJIHO-
BPEMEHHOT'0 JICHCTBHS MHOYKECTBA CHJI C PE3yJIbTHPY-
toieit Fi = XjF;. Torna cpasy ke cTaHOBUTCS SICHO U3-
OBITOYHOCTH TPEOOBAHMS HAIPABICHHOCTU CHI JeH-
CTBUS M MPOTUBOACUCTBHUA IO OJHOM IPSIMOH,
HapyIlIaeMoro, HapuMmep, B IpaBUIe pblyara Uin Mpu
B3aUMO/ICHICTBUH MPOBOJHUKOB C TOKOM. DTO TIO3BO-
Mo OBl M30eXaTh UX MPOTHBOPEUHNS € 3-M IIOCTyIa-
ToM HproTOHA.

Taxum 00pazoM, IpH CHCTEMHOM TIOAXO0/I€ K KJIac-
CHUYECKOH MeXaHUKe OOHapyKHBAETCA HEOOXOJUMOCTD
KOppeKIMH U 0000mmeHns Bcex TpéX 3akoHOB Heblo-
TOHA. DTO OTHOCHUTCS U K 3aKOHY TsroreHus HelotoHa,
CUMTAIOIEMYCsl HE BBHIBOJUMBIM M3 KaKHX-JIHOO mep-
BUYHBIX NMPUHIUIOB. ECIM 0TKa3aThCs OT KOHIEMIUH
«ITyCTOT0» MPOCTPAHCTBA M UCXOAUTH U3 (haKTa HepaB-
HOMEPHOTO paclpe/iesIeHHs] MIIOTHOCTH Macchl B IPoO-
CTPaHCTBE, HECIIOKHO TOJIy4UTh OoJiee oOmuii 3aKoH
TpaBUTallMM U CIUIOUIHBIX Cpel, B KOTOPOM BO3-
MOXXHO BO3HHUKHOBEHHE CHJI HE TOJBKO MPUTSDKEHHS,
HO W oTTankuBaHus [13].

He cocraBnser WCKIIOUEHHSs ¥ IPUHINAI
HaMMEHBIIIETro JACHCTBUS, MTO3BOISIOMINI peIaTh MHO-
JKECTBO 3aJ1a4 U3 Pa3IMYHBIX PA3/IeN0B TEOPETHIECKON
¢usuku [14], HO 10 cUX MOp HE CUUTAIOIIUICS HE BHI-
BOJIUM U3 MEPBUYHBIX TPUHIUIIOB. OH TaK)Ke OKa3bIBa-
€TCsI CJIEZICTBHEM SYHEPTOAMHAMUKH B €€ TPUIOKEHUH
K THAPOJUHAMUKE W 0OyCIIOBIIEH OOIIeH HampaBiIeH-
HOCTBIO PEITAaKCAIMOHHBIX TPOILECCOB K PABHOBECHIO
[15]. Takum oOpazoM, paccMOTpEHHE MEXAaHHKH Kak
CJIC/ICTBHS €IMHOM TEOpUH IepeHoca U mpeodpa3oBa-
HUS JIIOOBIX (JOPM SHEPTUH MO3BOJISIET 0000IINTH BCe
€€ BayKHEHIIe MOJIOXKEHHUS.

4. CucreMHBIH MOAX0A M TEPMOINHAMUKA.

N3 Bcex (yHAaMEHTaNbHBIX AWCHUILIAH B
HanOOJbIIEH CTENEHH YAOBIETBOPSIA TPEOOBAHUSAM
CHCTEMHOTO TOX0/1a KIaCCHYecKasi TePMOIMHAMHUKA,
MpUACPKABAIOIIAsACS ASTYKTHUBHOTO METOJIa HCCIIeHO0-
BaHUA (OT OOIIEro K YacTHOMY) W Oasupyromascs Ha
0o0medu3nIecKux MPUHIUIAX HCKIIOUYEHHOTO BEY-
Horo apurateins 1-ro u 2-ro poaa [16]. OcHoBaHHBIH
Ha 3TUX NPUHLIUIAX METO LIUKJIOB 103BOJISL IOJIy4aTh
OTrpOMHOE MHOXECTBO CIIEICTBUI, OTHOCSIIUXCS K pa3-
JUYHBIM O0JIACTSIM 3HAHMH M MMEIOIIMX B Ipeesax
MPUMEHUMOCTHU €€ UCXOIHBIX KOHLEMIUH paBHOBECUS

U 00paTUMOCTH XapaKkTep HENPENOXKHBIX UCTHH. Emé
0osee OOIMMM ¥ TUIOJOTBOPHBIM OKa3aJiCsi METOJ Xa-
pakTepucTHIeCKuX (QYyHKIMHA (TepMOIMHAMIYECKIX
notennuanos) JI. Tu66ca [17], KOTOpBIH TO3BOIISIT
HaxOJUTh Ba)KHEHIINE TEPMOIUHAMUYECKUE CBOWCTBA
MOJIMBAPUAHTHBIX CHCTEM KaK MPOWU3BOIHBIE 3THX
(GyHKUMH 110 HaiiIEHHBIM SKCIICPUMEHTAIBHO HE3aBH-
CHMBIM apTyMEHTaM.

TpyaHOCTH BOSHUKIIN JIMIIB C BBIXOJIOM TEPMOAH-
HaMUKH 32 paMKH CIIPaBEUIMBOCTH €€ UCXOJHBIX KOH-
LEeNUUi paBHOBECHS] U 0OpaTHMOCTH. BriepBeie OoHHM
MIPOSIBUJIMCH B CBSI3U C IOINBITKAMH TEPMOJMHAMHYE-
CKOTO aHAJIN3a OTKPBITBIX CHCTEM, OOMEHHMBAIOIIUXCS
¢ OKpyXarolreii cpemoit K-mu BemecTBamu. ITOT Tpo-
mecc compoBoxaancs auddysueil 3THX BemecTB
BHYTpPH CHCTEMBI U H3MCHEHHEM €€ COCTaBa, HE CBOH-
MBIM HH K TEIUIOTE, HU K pabote. YacTb 3THX TpyRHO-
cteit OpiIa mpeogonena ['md6com (1875) myrem mpen-
CTaBJICHHS 3aKPBITON CHCTEMBI KaK COBOKYIHOCTH OT-
KPBITBIX ~ paBHOBECHBIX  mojcucteM  (pa3 wm
KOMHOHeHTOB), YTO IIO3BOJIMIIO CBECTU BHYTPCHHHC
MIPOLIECCHI N3MEHEHHS COCTaBa CUCTEMBI K 00paTHMBIM
(KBa3MCTaTUUECKMM) TIpOLIECCaM BHEIIHETO SHEProoo-
MeHa. OIHaKO HEKOTOpPBIE U3 3TUX TPYIHOCTEH coxpa-
HHUJIUCH JI0 CHX TIOP ¥ TIPOSIBIIINCH, B YACTHOCTH, B 0€3-
YCTICIIHBIX MOMBITKaX TEPMOAMHAMUYECKOTO pa3pele-
HUs "mapagokca ['m66ca" - BEIBoga 0 ckauykooOpa3zHOM
BO3pPACTaHUU SHTPOITNH IPH CMEIICHUN HEB3aMMOICH-
CTBYIOIIMX Ia30B U O HE3aBUCHMOCTH 3TOTO CKadKa OT
MIPUPOABI U CTENIEHHU Pa3IniMsl 3TUX ra3oB [18].

Jpyras napanokcanbHasi CUTyalysi BO3HUKIIA IIPU
MPUITOKECHUN TCPMOJNHAMUKHA K PECIIATUBUCTCKUM TCII-
JIOBBIM MalIMHaM (¢ OBICTPOJBMKYIIUMUCS UCTOYHH-
KaMHu Tenna) " NPOsABUIIACH B BUJIC YTBEPKIACHUA O 10-
ctiwkumocT B HUX KIIJ] G6oree BbICOKOTO, 4eM y 00-
parumoii MammHbl KapHOo B TOM jk€ HWHTepBaye
TeMIIepaTyp, a TakXKe B IPU3HAHUHM HEOJHO3HAYHOCTH
PENSATHBUCTCKUX TPeoOpa3oBaHUM pAga TepMOAMHA-
MHUYECKHX BEJINYHH.

He mMeHee mapanokcalibHasi CHUTYyaIusi BO3HHKIIA
TIPU TIOTIBITKAaX TEPMOAMHAMUYECKOTO OIMCAHUS CIH-
HOBBIX CHCTEM C HHBEPCHOM 3aCEeIEHHOCTHIO SHEPTeTH-
YEeCKUX YPOBHEH, 4TO MOTPeOOBaNO BBEIEHHUS JUIS Ta-
KHUX COCTOSTHUM MOHSATHUSI OTPUIIATENILHON a0COIIOTHOM
TeMIeparypel. OTO MPHUBEIO MCCIEoBaTeNeil K BBI-
BOY O BO3MOXXHOCTH ITOJIHOTO MPEBPAIICHUA B TAKUX
CHUCTEMAaX TCIUIOTHI B pa60Ty U HCBO3MO>XXHOCTH,
HaINpoTHB, MOJHOTO MPEBpalleHus paboThl B TEIUIOTY,
T. €. K "MHBepCcUHn" OCHOBOMOJIAraolero st TEpMOAH-
HaMUKH MTPUHINIIA UCKIIOYEHHOTO BEYHOTO JBHUIATENS
2-ro pona [19].

He n36exana 3To#f yuacTd 1 TepMOAWHAMUKA He-
obpatumbix npoueccoB (THIT), co3nannas k cepenanne
XX cronerusi Ha ocHOBe Teopun JI. OH3arepa mytem
SKCTPAIOJSIIMK  KJIACCHYECKO TEpMOJANHAMUKH Ha
HEPABHOBCCHBIC CUCTEMBI C MPOTCKAOIIHUMHU B HUX
BHYTPEHHUMH HEOOpaTHUMBIMH (peJIaKCAIlMOHHBIMH)
mporeccamu [20]. TpyaHOCTH BO3HUKIH TPEXIE BCETO
B CBSI3M C NPUBHECEHHEM B TEPMOAMHAMHUKY H3HA-
YaJbHO YYXX[IbIX €l nael nepeHoca. ITo NoTpedoBaio
BBE/ICHHUS B TEPMOAMHAMUKY psijia JIOMOIHUTEIBHBIX
TUIIOTE3 M HOCTyNaToB. OHUM W3 TaKUX HOJIOKEHUH
SIBUJIACh YK€ YIOMSHYTasl BBIIIE TUIIOTE3a JIOKAJIbHOTO
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paBHoBecus U. [puroxuna (1960). Ipyroe momoxe-
HHE CBS3aHO C IIOCTYJIHPOBaHHEM «(peHOMEHOIOTHIe-
ckux» 3aKoHOB OHcarepa

Ji=ZLiX;, (3)

COTJIACHO KOTOPBHIM OOOOIIEHHAsT CKOPOCTH Ka-
KOro-mmbo i-ro mporecca (motok Ji) ompenernseTcs
BCEMH [ECHWCTBYIOIIMMH B CHCTEME TEpPMOJMHAMUYE-
ckumu cunamu X (i, j =1, 2, ..., n), a He UX Pe3yJIbTH-
pytoweii. [Ipu sTom marpuia (peHOMEHOJIOTHUECKHX
k03¢ ¢unnentos Lij nonaranacs cummerpuanoit (Lij =
Lji) Ha ocHOBE COOOpa)KEHWH CTATHCTHKO-MEXaHHYe-
CKOT'0 XapakTepa, CIpaBeIJIUBBIX JIMIIL B HEMOCPEN-
CTBEHHOH Oym3octu K paBHOBecuio [20]. Be€ ato mm-
IIMJIO HEPAaBHOBECHYIO TEPMOAWHAMHUKY MOJHOTHI U
CTPOTOCTH, CBOHCTBEHHBIX KIACCHUECKOMY TEPMOIH-
HaMUYECKOMY MeTony. [IOmBITKM TNpeononeTh 3STH
TpyAHOCTH 0e3 KaKoW-TH0O0 KOPPEKTUPOBKU KOHIIETI-
TyaJlbHBIX OCHOB M MaTEeMaTHYECKOTO ammapara Kiac-
CHYECKOW TEpMOAMHAMMKH OKa3aJuCh Oe3ycIienm-
HBIMH.

BrIxo U3 mosioxKeHust ObUT HAWCH B TOCTPOCHHUH
TEOpHH, HaXos1Ieiica B TAKOM e OTHOILIIEHHUH K KJlac-
cHuYecKoi TepmoauHamuke [16], kak AMHaAMHKa K cTa-
Trke. Takoi moaxoa He TOJIBKO MOATBEPAUI He3b10Ie-
MOCTbH BCEX 3aKOHOB KIACCHYECKOH TEPMOANHAMUKH B
paMKax IPUMEHHMOCTH €€ NCXOJHBIX KOHIEIINH paB-
HOBECHS M 0OpaTHMOCTH, HO M ITO3BOJIMJI CKOPPEKTH-
poBaTb ocHOBHbIE NIoJokeHust THII. B wactHocTH, cO-
oTHoIeHus B3aumMHocTd OHn3arepa Ljj = Lji oxazammcs
CJICZICTBHEM HE3aBHCHMOCTH CMELIAHHBIX IPOHM3BOJI-
HBIX OT mopsjaka aAupQepeHIupoBaHns, a JHHEHHbIC
3aKOHBI (3) MPUHSIIA COOTBETCTBYIONIMI MEXaHUKE BU]T
Ji = LiFi, conmepxammii pe3yapTupyomnyto cuny Fi =
YjFj [21]. B pesynsTate ynmanoch pacmuputh chepy
npumenuMocTty THII Ha HenuHElHbIE CUCTEMBL U OCY-
IIECTBUTH AaJbHEHIIee COKpAICHNs YUCIIa SMIMPHUIE-
ckux koadduimentos Lij [22].

5. CucTeMHBIIi IOAX0A M YJIEKTPOANHAMHUKA.

Bo3HMKHOBEHME 3JIEKTPOJMHAMUKH CBSI3aHO,
KaK M3BECTHO, C HOHSITHEM DJICKTPOMArHUTHOTO OIS
(BMII). MakcBell1 HCIOIb30BAT €ro MOHAYaIy JIHIIh
JUist 0003HAYEHHsI TOI YacTH MPOCTPAHCTBA, B KOTOPOH
00Hapy>KUBAJINCh MAarHUTHBIE U IEKTPHUUECKUE CUTIBI.
OpHako nocje 00HapyKEHHUsI UM COOTBETCTBHUS CKOPO-
CTH paCIpOCTPAaHEHMS JIEKTPOMArHUTHBIX BOJIH,
MPEJCKa3bIBAEMBIX €r0 YPaBHEHHSMH, CO CKOPOCTHIO
cBeTa MakcBemur mpumIén K BBIBOAY 00 3JIeKTpomar-
HUTHOM mpupoze nocnenHero. B Takom coydae SMII
NpUOOpeTano CBOWCTBA HEKOTOPOM cpelpl, KOTopas
HNEPEHOCUT SHEPTUI0 «IIOCIIE TOTO, KAK U3JIy4YeHHe MOo-
KUHYJIO OJIHO TeJO U el He AOCTHIIo aApyroroy» [23].
Takas «matepuanuzanus» uznyuenus u IMII kak ero
HOCHUTENS MIPHUBEJIa K OTPBIBY ATOTO MO OT UCTOYHU-
KOB M K KOHQIUKTY C 3aKOHOM COXPaHEHHS YHEPTHH.
JHewictButensHo, saeprust OMII & nmpencrasuseT coboit
cymmy & = g,E42 + woH?2, u ipu cundasHom usme-
HEHUM HaNPsHKEHHOCTEH ero deKTpudeckoi rae E u
MarHuTHOHM H ¥ MOCTOSIHCTBE TUAJIEKTPUIECKOM 1 Mar-
HUTHOM NPOHHUIAEMOCTEH €, U |, HE MOXKET OCTABATHCS
MOCTOSIHHOH. DTO 00CTOSITENIECTBO AJIUTEIILHOE BPEMS
3aMallYMBaJIOCh, TIOCKOJILKY C U3THaHUEM d¢upa u3 du-
3ukn OMII B mycToM MpoOCTpaHCTBE JIOKHO OBLIO

0CTaBaThCs HEU3MEHHBIM, M JI0 CHX IIOp HE MOJY4HIO
YIIOBIETBOPUTEILHOTO OOBSICHEHUS.

Tem BpemeHeM OOHapyXHJIaCh HEOOXOIMMOCTDH
KOPPEKLUH ¥ APYTUX IOJIOKECHUH 3IEKTPOANHAMUKHI
MaxkcBemta [24], CBHOCTEIBCTBYIOMINE O €€ HEIoJ-
HOTE. DTO MOOYIIIIO HAC K PACCMOTPEHHIO AIIEKTPOIH-
HaMUKH KaK 4acTHOTO CIydas YHEPrOAMHAMUKHU B e
MIPUIIOKEHUH K JIeKTpUUYecKuM siBineHusM [9]. Ilpu ta-
KOM MOJIXOJIe BBISICHHJIOCH, 4TO 3aKoH KynoHa, kak u
3ak0H HBIOTOHa, SIBISIETCS CIIEICTBHEM HEpaBHOMEP-
HOTO pacIpesieieHus B IPOCTPAHCTBE AIEKTPUUECKUX
3apsanoB [25]. bonee Toro, okazanoch BO3MOXKHBIM TO-
Jy9HUTh YpaBHEHUS MaKcBeIuia Kak CIEeICTBHE TOXIC-
cTBa (2) pM JOIYIICHUN BUXPEBOTO XapakTepa dIIeK-
Tprdeckoro mois [26]. Ctan moHATEH U GU3NIECKUN
CMBICI BEKTOPHOTO MAarHUTHOTO MOTEHIHana, KOTO-
PBIM CTasa yriioBasi CKOPOCTh BPAIICHUS 3apsHKEHHBIX
yacTul BewecTBa [27]. [locienoBarenbHOE MpUMEHE-
HHE CHCTEMHOT'0 MOJX0/ia TO3BOJIMIIO TAaK)XKE BBISIBUTH
HEMOCPEICTBEHHYIO CBS3b BpAIalOLIMX MOMEHTOB B
ToxaecTBe (2) ¢ paboTOl HSIEKTPUUECKUX MaAIIUH,
YCTpaHUB TEM CaMbIM HECOBMECTUMOCTh cui JlopeHia
¢ paboToit MarHuTHOTrO 1o [28].

OpnHako HauboJee 3HAUMTENbHBIE W3MEHEHHUS
MPUILIIOCH BHECTH BO B3IJIs,AaX HA IPUPOAY cBeTa [29].
CymecTBoBaHKE OONBIIOTO YMCIA U3IYyYCHUH, JIETKO
MIPOHMKAIOIMX Yepe3 3JICKTPOMAarHUTHBIE 3SKPaHBI,
CBHJETEJILCTBYIOT O TOM, YTO 3JEKTPOMAarHUTHOE HU3-
JIy4€HHE COCTABILIET JIMIIb YacTh JyYHUCTOTO SHEPro-
oOMeHa, 00yCIIOBICHHYIO KOJICOaHUSIMH 3apsKCHHBIX
HyacCTull. He sBasioTcs TMOATBCPKACHUEM DJICKTpOMaAr-
HUTHOM MPUPOJBI CBETA U ONBITHI I'epla, NOCKOIbKY
MarHuTHasA COCTaBJIAKOIIIASA ITOTOKA Hy‘lHCTOﬁ OHEPIrun
JI0 cuX Mmop He oOHapykeHa. O0 3TOM ke CBHIIETENb-
CTBYIOT 1 MHOT'OYUCJICHHBIC BHYTPECHHUC MPOTHUBOPE-
YHS 9TOM TEOPHH, CPeI KOTOPBIX TIOMUMO yXK€ YIIOMS-
HYTOTO HapyIICHHs 3aKOHA COXpaHeHus sHeprur DMIT
MOXXHO Ha3BaTh HEBHXPEBOH XapakTep O3JIEKTpHUe-
CKOT'O TIOJIsI, IPOTHBOIIOJIOKHYIO HAIPaBIEHHOCTH TO-
KOB IIPOBOANMOCTH M CMEIIEHHS, OTCYTCTBHE Y «CBE-
TOHOCHOH Cpenbl» JJIEKTPUYECKMX M MAarHUTHBIX
cBoiicTB u T. 1. [30].

ITomxon k mpomeccy JIy4ncTOro 3HeproooMeHa ¢
MO3MLIUI BOJHOBOM TeopuH yOEeXIaeT B TOM, YTO OH
MOAYHHACTCSA TEM KE€ 3aKOHaM, YTO U APYIrue €ro BUJbI
[31], a ero 3HAYUTENHHYI YacTh OCYIIECTBISIOT
BOJIHBI HEDJICKTPOMArHUTHOTO AJUariasoHa 4YacToT, B
YaCTHOCTH, «TPABUTALIMOHHBIE» BOJIHBI, U «OapHOHHBIE
aKyCTHYECKHE OCILMIUIILIN, 0OHApyXKEHHbIE HEJaBHO
B KOCMHUYECKOM Bakyyme [32].

6. CucreMHBIii MOAX0X U KBAaHTOBas (pusmka.

Ceituac 1axke TpyJIHO MPEACTaBUTH cebe, YTo
KBaHTOBO-PCIATUBUCTCKAA PEBOJIIOIIUA MOTJIa OBl HE
COCTOSATKCS, €CIIH OBl IPUHIINAIT IPOTHBOHAIIPABICHHO-
CTH TIPOIIECCOB OBII U3BECTEH eIl B Havajie XX CTOJIe-
THsI, KOIJa BO3HMKJIA HEOOXOIMMOCTH O0000IIEHUs
KJIACCHYECKHX 3aKOHOB (PM3MKH HA MUKpOoMHp. B gact-
HOCTH, BBIBOJI 3aKOHA M3TydeHus [Imanka He motpebo-
BaJI OBl MPOTHBOPEYAINX KIACCHYECKOH (H3NKe rHITo-
TE3, €CJIM UCXOIMI Obl HE M3 KOHLEHIMU PaBHOBECHUS
n3JIydaTenas ¢ HEKUM MaTepHaIN30BAHHBIM «H3ITyde-
HHUEM B ITOJIOCTH aOCOJIIOTHO YEPHOTO TEJIay», a U3 Ipo-
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THBOIOJIOKHOM HAIPaBIEHHOCTH IMPOLIECCOB H3IIy4de-
HUS | TIOTJIONIeHN. Torma KBaHTOM H3JIYy4CHHS CTalla
OBl HE YacTHIIa, a OAMHOYHAS BOJIHA, AUCKPETHAS KaK B
MIPOCTPAHCTBE, TaK M BO BpeMeHH [33].

Wnaue OBl CKIagpIBaNach CHTYalUs M MOJIEIBIO
atoma Pesepdopna - Bopa, ecnu B xauecTBe 0OBeKTa
WCCIICIOBAaHHUSA PACCMATPHUBAJICA OBl HE OIWHOYHBINA
aTOM, a BCS COBOKYITHOCTh aTOMOB, HAXO/ISIIIIAsICS B T1e-
PEMEHHBIX CHJIOBBIX MOJIAX JH000W mpupoxasl. Torma
CTajio ObI OYECBHIHBIM, YTO JIFOOBIC BHYTPHATOMHEIC
MPOLIECCHI (B TOM YHUCIIE JABMKEHUE JIEKTPOHOB) MPO-
HCXOJIAT He 0€3 yyacTus HelEHTPaIbHBIX cuil F, rcxo-
JSIIUX W3 3TUX Nojied. B TakoM ciydyae mocTyiaTel
Bopa o cymiecTBOBaHWM yCTOWYHBEIX (HEBO3MYILIEH-
HBIX) OPOUT AIIEKTPOHOB H O JINIMIEHHOM JITHTEIEHOCTH
«IIEePEeCKOKe» ANEKTPOHA C OJHON YCTOHIHUBOIT OpOUTEHI
Ha JPYTYIO C OYEBUAHOCTHIO JIMIIATIICH OCHOBAHUH, a
U3JIy4YeHHE TprHoOpero OBl XapakTep HECTaTHIEeCKOTO
mpolecca JIy4uCTOTO JIHEProoOMeHa Mexay IoJeM
ATUX CWJI M U3llydareseM. B Takom cimyyae He OHA0-
OWIMCh ObI HU TAMHCTBEHHBIC KBAHTOBBIC UKCJIa, HU BE-
POSITHOCTHAsI MHTEPIPETAIMsl BOJHOBOI'O YpaBHEHUS
pénunrepa [34], a cama MexaHHKa MUKpPOMHpA IpH-
oOperna ObI XapakTep CICACTBUS KIACCHUCCKOW MeXa-
HUKH B TIPWIOKEHUH K KOJeOaTeThbHOMY IBMKECHHUIO
[35].

7. CucteMHBIii MOAX0A U TEOPHSI OTHOCHTEIb-
HOCTH.

[pomo 6onee 100 et ¢ MOMEHTa CO3TaHUS CIIe-
UaTbHON M 00mIei Teopru oTHOcuTenbHOCTH (CTO 1
OTO) [36]. Tem He MeHee A0 CUX TOP MPOJOIKAIOTCA
JIMCKYCCUH O CTPaBEJIMBOCTHU MOCTYJIATOB, MOJOKEH-
HBIX B MIX OCHOBY, M MIX MOCIIEACTBUAX. OJJHUM U3 HUX
SIBUJIOCH YTBEPIKACHHUE O TOM, YTO C YBEITUYEHUEM CKO-
poctu Tena (CUCTEMbI) » B HEW M3MEHSIOTCS U TaKHe
nmapameTpsl, kak e€ Macca M, BHyTpeHHss 3Heprus U,
o0weMm V, Temmiepatypa 7, maBieHHE p, SHTPOIHUS S, a
TaKXKe ToirydaeMast ero Teriota Q u coBepmiaeMas €xo
padora W. OcoOeHHO OCTpast ImoJieMUKa He OJTUH JeCsi-
TOK JIeT BEAETCS BOKPYT MOHATHS WHEPIIUOHHON
Macchl. YTOOBI OLIEHUTH TO HOBOE, YTO BHOCHUT B OTBET
Ha 3TOT BOMPOC CUCTEMHBIN MOAXO0J, TOCTATOYHO pac-
CMOTpETh B KaueCTBe 00BEKTa UCCIEAOBAaHUS BCIO CO-
BOKYITHOCTh B3aMMOJIEHCTBYIOMINX (B3aUMHO JBUXKY-
muxcst) Ten. Takas cuctema 1o ONPENENCHHUIO SBIIS-
€TCsl 3aMKHYTOM, a e€ macca M — Hen3MeHHOU. Eciu Obl
OTIIEJbHBIE TeJla 3TOM COBOKYITHOCTH M3MEHSUIA CBOIO
Maccy 1o Mepe 3aTyXaHHs UM YCKOPEHUS] UX OTHOCHU-
TEJILHOT'O JIBUXKEHUS, Macca CUCTEMBbI M He ocTaBajach
MOCTOSIHHOM B HAapYIIEHHE 3aKOHA COXPAaHEHUS MacChl.
Emé Oonee oueBmueH Bompoc 00 HWHBApHAHTHOCTH
BHYTPCHHEH 3HEpPruu Takod cucteMsl U, KoTopas mo
OTIPEJICNICHUIO HE 3aBUCUT OT €€ JBWKCHHS WU T0JI0-
JKEHHUs OTHOCUTEJIbHO BHEIIHEH cpenbl. UTo ke Kaca-
eTcsl TeMreparypbl 1 W JaBleHHe p, JETKO H3Mepsie-
MBIM HaOJIOIaTeIeM, HaXOSIIMMCS BHYTPHU CUCTEMBI,
TO UX U3MEHEHHE CO CKOPOCTHIO IIEHTPA MaCC CHCTEMBI
MPOTUBOPEYUT CAMOMY MPHUHIIUITY OTHOCHUTEIHHOCTH
Tlanunes, corimacHo KOTOPOMY HHMKAaKMMHU H3 HHUX
HEJIb3sl OTJIMYUTh COCTOSIHUE MOKOS W JBMXeHUs [37].
Takum 00pa3om He TONIEKO Macca M, onpeneneHHast 1.
HeroToHOM Kak mMepa KoJM4YecTBa MAaTE€pPHH, HO U JIIO-
Oblc BHYTpCHHHE MapaMETPhl IBUKYIIECHCS CHCTEMBI

SIBIISIFOTCSL  PENIATUBUCTCKAM HMHBAPUAHTOM BOIPEKU
CTO.

TpebyeT nmepeocMBICIEHUS ¢ TeX K€ MO3UIHN U
OTO. Ona 6a3upoBanach Ha (pakTe HE3aBHCHMOCTH
TPaBUTAIIMOHHBIX M HMHEPIIMOHHBIX CHII OT IIPHPOJIHI BE-
mectBa. A. DUHIITEHH MOCYUTAT 3TO 00CTOSATEIHCTBO
JOCTaTOYHBIM OCHOBaHHMEM, YTOOBI OTHECTH TpaBUTa-
LU0 K CBOMCTBaM caMoro npocTpaHcTsa. IIpu a3Tom oH
MOCTYJIUPOBAI MPOIOPIUOHATBHOCTh KPUBU3HBI MPO-
CTpPaHCTBa Macce 3aKII0YEHHON B HEM MaTEpPUH U CB-
3aHHOTO C HEll TeH30pa SHCPTHU-UMITYJIECA, PUITHCAB
TEM CaMbIM MPOCTPAHCTBY - BPEMEHH HE TOJIHKO T'€0-
MeTpuieckne, HO U (pru3myeckue cBoiicTBa. B Takoit
WHTEPIPETAlNN TPABHUTAIMS IIepecTaia ObITh OJXHUM
M3 YeTHIpEX HE3aBHUCHMBIX BHIIOB B3aWMOJICHCTBUS.
3Oto npuseno k nporusopedrnio OTO ¢ KkBaHTOBOH Me-
XaHUKOM, HE MPEOTOIIEHHOMY 10 CHX TIOP.

CoBceM HHOM ObITa OBI CUTYAIUS, €CIIH C CAMOTO
Ha4daJia UICXOJAUTb U3 MPUHIIUIIA IPOTUBOHAIIPABJICHHO-
CTH IPOLECCOB U MPU3HATH, YTO HOCUTCIICM I'paBUTA-
LIUOHHOW SHEPIUU ABJSETCA IepBUYHAA (TEMHAs, HeHa-
OmrofaeMasi) yacTh MaTepuu BcelleHHOH, cOCTaBIso-
m@asi Mo COBPEMEHHBIM JaHHBIM He MeHee 95% eé
MacChbl W Y4YaCTBYMOIas TOJBKO B I'paBUTalMOHHOM
B3amMOJeHicTBHH. B TakoMm ciiydae HampspkKEHHOCTH
rpaBUTALMOHHOrO oy Xg = - C?Vp/p, HaiifeHHas Ha
OCHOBE TOXKJeCTBa (2) KaK yJelbHas TpaBUTAlHOHHASL
cuna Fgi= (06/0rg) [38], 3aBUCHT TOJBKO OT €€ IIOTHO-
CTH, YTO U OOBACHACT HEPA3TMIUMOCTh TPABUTAIHOH-
HbIX U THCPIUHUOHHBIX CUJIL. HOCKOJ'H)Ky 7K€ OTHU CUJIBI I10-
POKAEHBI UCKJIIOYUTEIBHO HEOTHOPOAHBIM pacpese-
JICHUEM IIJIOTHOCTU MW MaCCbl B MPOCTPAHCTBC
BcenenHoii, oHM 000I0HO HampaBieHB! (T. €. SBIS-
IOTCs CHJIAaMHU TATOTCHUS W OTTAJIKUBAHUS B COOTBET-
CTBHH CO 3HaKOM Vp), a 110 BeTMYNHE HA MHOTO TIOPS/I-
KOB TIPEBHIMAIOT CWIIEI TATOTeHUs1 HetoToHa. [Tpu3na-
HHUE ITOTO 0OCTOSATENHCTBA IPOJIUBACT HOBBIM CBET HA
MHOTHE SIBJICHUS BceleHHON W B 3TOM OTHOIICHUHU
MPEJCTAaBICT AbTCPHATHBY TEOPHUH OTHOCUTEIBEHO-
ctu A. DiiHmrerina [39].

8. CucreMHBIil moaXx01 ¥ OHOpU3NKA.,

K HacTosimieMy BpeMeHH B €CTECTBO3HAHUHU
HaKOIMJIOCh JIOCTaTOYHO (DaKkToOB, CBUIETENBCTBYIO-
IMIUX O TOM, YTO MPHPOJIE MPHUCYIIA HE TOJIBKO pas3py-
IIUTCIIbHAsA, HO U CO3MJaTClIbHass TCHACHIIMA. O}IHaKO
KJIaCCHYECKask TePMOIMHAMUKA U TEPMOJNHAMHUKA HE-
oOpatumbIx nporeccoB [20] Ha OCHOBaHWM MPHHITUIIA
BO3pacTaHMs SHTPOIUH IMO-TPESKHEMY MPHUITACHIBAIOT
MOOBIM CHCTEeMaM, BKJIoYas BceneHHyr0 B IIenioM,
CTPEMIICHHE K «XaoCy». DTO JeNacTcs BOMPEKH IPO-
CTEUIINM pacdéTaMm, ITOKA3hIBAIOIINM, YTO KOJIHMIECTBO
YIOPAIOYCHHOW YHEPTHUH, HE0OX0ANMOE IS TIOAep-
)KaHusT OMOCHCTEM B HEPABHOBECCHOM COCTOSAHHU,
HaMHOI'O ITPEBBIIITACT Tpe6yeMoe I TIOAJIEPKaHUSA B
Heil 6amaHca SHTPOITHH.

ITomoxxenue paauKaldbHO U3MECHACTCA, €CIIN YUU-
TBIBATh NPUHIHUII IPOTUBOHAIIPABICHHOCTHU ITPOLIECCOB
B Omocucrtemax. Torma CTAaHOBUTCS OYEBUIHON HEU3-
OCKHOCTh MPOTEKAHHS B HUX HApsAy C IMpoleccaMu
BEKTOPHOU pEIAaKCAUU MPOTHUBOIOJIOKHBIX UM IPO-
neccoB. K HUM OTHOCSTCS, B YaCTHOCTH, BEKTOPHBIC
MPOIECCHl aKTHBHOTO TPAHCIOPTa» BEUIECTB (mepe-
HOCa WX B 0OOJIaCTh TMOBBIMICHHOW KOHIICHTPAIMH) U
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CKaJApHBIC MPOLECCHI, «COMPSDKEHUS» XUMUYECKHX
peaKkIyy, KOTAa OJHU M3 HUX MIYT B HalpPaBICHUHU K
XUMHYECKOMY PaBHOBECHIO, a IPYTHE — B MIPOTUBOIIO-
JOXKHOM HampaieHud. Ilociennue crnocoOCTBYIOT
HaKOIUICHHIO B CHCTEME «CBOOOMOW 3HEPTUH», KOTO-
past 1 0OyCIOBIMBACT UX «CKU3HEIEATEIBHOCTEY [40].
OTa 0COOCHHOCTH JKUBBIX OPTaHU3MOB IIPOSBIIETCS B
UX CHOCOOHOCTH COBEpIIaTh BHYTPEHHIOI pPaboTy
«IIPOTUB PaBHOBECHSD», 32 CUET KOTOPOIl U OCYIIEeCTB-
JISIeTCSL «CaMOOpraHU3alusy) OHOJIOTHYECKUX CHUCTEM.
OpHaKo 3TH MPOLECCH! CONPOBOXKIAIOTCA YHOPSA0UU-
BaHHMEM CTPYKTYpBI OMOCHCTEM U HOCST aHTHIHCCHUIIA-
TUBHBIN XxapakTtep. [lo3ToMy OHM IpOTHBOpEdaT He
TOJIBKO KJIaCCHYECKOW TEPMOAMHAMHKE, HO U TEOPHUHU
HeoOpaTuMbix mpoueccoB (THII), 6aszupyromeiics Ha
MPUHIUIIE BO3PACTaHUS SHTPONHHU. DTO M HOPOKAAET
«BOIHIOIIEE MPOTUBOPEYNE TEPMOJUHAMUKU C TE€O-
pueil OMOJOTMYECKON HBONIOIHMHM» BBIHY)KIAOIIEE
OOBSICHATD IBOJIOIMIO OMOCHCTEM «BO3HUKHOBEHHEM
nopsika u3 xaoca» [4].

CucTeMHBIN MOAX0/, OCHOBAHHBIN Ha MPUHIUIIE
MIPOTUBOHAINPABJICHHOCTH IPOLIECCOB, YCTPAHAET 3TO
npoTtuBopedre. CoriacHO UM, He 0OBICHUMEIE € TI03U-
UM TepMOAWHAMMKH aHTHIUCCUIIATUBHBIE MPOIECCH
00YCIIOBIICHBI COBEPIICHHEM B HUX PabOTHI «IIPOTHB
paBHOBECHS» 3a CUET HAKOIJICHHOH OmocucTeMaMu
«cBOOOIHOIY 3HEpTUN [41]. DTa SHEPTHA ITOIBOIUATCS
K HAM C H3IyYEHHEM WIN IMOTPEOJICHUEM IHINU, U
JHIIb YACTUYHO BO3BPAIIAETCS OKPYXKAIOLIEH cpere B
(opMe Termna M 3KCKPEMEHTOB. B 3TOM OTHOIIEHHH
paznure 00bEKTOB XKHUBOW U HEXKHMBOW MPUPOJIBI IIPO-
SBIISICTCSA JIMIIb B CIIOCOOHOCTH MEPBBIX COBEPIIATH
HapsAIy C BHyTPEHHEH IOJIe3HYI0 BHEUTHIOI paboTy.

IIpotexkanue B OmocHUCTeMax aHTHIUCCHIIATHB-
HBIX Inpoueccos, urhHopupyemsix THII, 3amemiser
NpUOIIKEHNE UX K PaBHOBECHIO U YJUIMHSET UX IIPO-
IYKTUBHBINA Tiepuon [42]. DTOT MOOOYHBINA pe3ybTaT
SBOJIIOLUH U JAET IPEUMYIIECTBO TEM UX Pa3HOBHJIHO-
CTSIM, KOTOpBIE 00J1a/Iaf0T OOIBIINM YHCIIOM CTENeHEeH
CBOOOABI M COOTBETCTBYIOUIMX MM 3MEPKEHTHBIX
cBoiicTB. [IpnoOpeTeHne TakuX cTereHel CBOOOIBI MO
Mepe BOJTIOIMH OMOCHCTEMBI ¥ BOCTIPHHUMAETCS HaMH
Kak «0opb0a 3a CyLIeCTBOBAHHEY.

9. CucreMHBIii MOAX0X H KOCMOJIOTHS.

B cooTBeTcTBHM € METOOJIOTUEN CUCTEMHOIO
MOAXO0Ja ¥ MPUHIMIIOM ITPOTHBOHATIPABICHHOCTH TPO-
LIECCOB paccMOTpeHue BceneHHON Kak OIHOPOIHOU
CUCTEMBI, HAIPaBJIECHUE 3BONIOLUU KOTOPOH B LEIOM
COBIIQJIaCT C HAINpaBJIEHUEM 3BOJIIOLMH JII000H e€ va-
ctu, Hepomyctumo [43].

OTO B MOJHOU Mepe OTHOCUTCS U K KOCMOJIOTHH,
OCHOBAaHHOW Ha ypaBHEHUsX OOIIeil TeopuH OTHOCH-
TenpHOCTH A. DitHmTeHa [36], KOTOpbIE OTHOCSTCS KO
Bcenennoii B nesioMm. MHoii pe3ynbTaT ObUT OBI TOITY-
4YeH ¢ y4€TOM TPHHIWIA MPOTHBOHAINPABICHHOCTH
MPOIIECCOB, COTIIACHO KOTOPOMY TaKOTO POJa ypaBHe-
HUS CJIelyeT 3aliChIBaTh TOJIBKO ISl OTHOPOIHOMN Ya-
ctu BceneHHOM, HamnpaBiieHHE MPOIECCOB B KOTOPO
€/IMHO /st BceX HeOecHbIX Tel. B TakoM cirydae aHamms3
MPOLIECCOB 3BOJIOLUH, NaHHBIA A. ®puamManom Ha oc-
HOBE 3TOTO YpaBHEHUsI, IPUBET Obl K HEU30EKHOMY
BBIBOAY O MPOTHBOIOJOXHOI HampaBlI€eHHOCTH 3BO-

JIFOLIMM OTAEIBHBIX 00nacTei BeeaeHHol B IOJIHOM CO-
OTBETCTBHH C JAaHHBIMH HAOIIONATEIbHON acTpOHO-
mun. [lpu sToM mnputsazanusa Tteopuu «bombiioro
B3pBIBa» HA CIWHBIN CLIEHApHUIl MOBEIEHHUI OCCKOHEeU-
Hoii BeenenHo#t ¢ camoro Hadaxa ObUT OB OTBEPTHYT
Kak OeCITOUBEHHBIH [44].

Takxum 06pazom, COTITACHO MPUHIUITY IPOTHBOHA-
MIPABJICHHOCTH MPOIIECCOB, IBOJIOLMS OAHUX YacTel U
CTeneHeil cBOOOIbI CUCTEMBI OCYIIECTBISIETCS 32 CUET
UHBOJIIOIIMH JIpyrux. Bo Beenennoit 3to nposisercs
B BO3HMKHOBEHHMH OapHOHHOTO BEIECTBAa U MpHOOpe-
TEHUH UM HOBBIX ()OPM DHEPTUU 32 CUET IPAaBUTAIIMOH-
HOW »HEPTHM HEOApHOHHOW MaTepUH. JTOT IPOIECC
MIPOJOIDKAETCS B HEH 710 TeX IMOop, MOKa CTEeTIeHb HepaB-
HOBECHOCTH OapHOHHOH MaTepHH HE TOCTUTHET TAKOTO
YpOBHS, KOTJa HapacTaromas CKOPOCTh TUCCHITATHB-
HBIX TIPOIIECCOB HE MPEBBICHT CKOPOCTH YBOJIFOIIY U HE
BBI30BET OOpATHBIM MPOIECC €r0 HHBOIOMUH. DTOT
IpoIlecC HOCHT XapakTep «B3pPbIBA CBEPXHOBOW»
BILJIOTH JI0 «OOJIBIIOTO B3PhIBa» COOTBETCTRYIOLICH Ua-
cTi BceneHHOH, mpu KOTOPOM OapHOHHOE BEIIECTBO
BHOBb NIpUHUMaeT (GopMy nepBUYHOH Mmarepuu. Tak
obecrieunBaeTCs HEMpPEKpaIIAoIUiics KpyrooobopoT
BellecTBa BeenenHoit, koTopelii obecneunBaeT OanaHnc
SHTPOIINH U BCEX JAPYTHX €0 CBOMCTB.

10. 3akar0ouenue

[pennpuHsATEIA KpaTkuii 00630p mpodieM B pas-
HBIX 00JIaCTSX 3HAHWH MOKA3BIBACT, HACKOJIBKO ITOJIE3-
HBIM MOXeET OBITb NMPUBEACHUE TMOHATUHHON CHCTEMBI
¥ MaTeMaTHIECKOTO anmapaTa (pU3UKH B COOTBETCTBHE
¢ TpeOOBaHUAMH CHCTEMHOTr0 mojaxoaa. OIHO TOJIBKO
NepeYrCIeHHe HETPUBHAIBHBIX CIIEICTBUN CHCTEM-
HOTO nojixoxa [45] y6exxaaer B TOM, UTO IPUYHHEI BO3-
HHUKIIETO B TEOPETHYECKOH (hM3MKE KpU3UCa HOCHT
MMEHHO CUCTEMHBIN XapaKTep.

He BBI3BIBacT COMHEHHS, YTO PA3BUTHE €CTECTBO-
3HAHU MMOJIYYMIIO OBl MHOE HAIIPABIICHUE, €CITH OBl HC-
CIIEZIOBATENI! MIMEIM BO3MOKHOCTh HE CIeIIa paso-
OpaThcs B TPUYMHAX BO3ZHUKAIOMIMX TPYIHOCTEH M
MIPUHSATH CBOCBPEMEHHBIC MEPHI K HX YCTpaHEeHHUto. To-
raa Obl He MOHAJOOWJICS HAIl 3aIl03JANbI MPU3BIB K
BO3BPAILCHUIO HA KJIACCUYECKHU MyTh pa3BUTUS (u-
3ukH [35]. Pemaronryto posib B IpeO0TBPAIIEHUN KPHU-
THYECKUX CHUTYaIlHil B HAYKE MOTJIM OBI CBIIPaTh MEX-
JlyHapOJIHble MHCTUTYThl HE3aBUCUMOW HAY4YHOH 3KC-
TIePTHU3bI HOBBIX UJIeH, HE CBSI3aHHbBIE HAITMOHATLHBIMH,
HICOJIOTHYECKUMH WM KOPIIOPAaTHBHBIMH HHTEpE-
caMu. DTH OpTaHU3AIMKA MOTIU OBl Ha IOCTOSIHHOMN OC-
HOBE BBISBIISITH «y3KHE MECTa», (YOpPMyITHUpPOBATH IPO-
0JIEMBI ¥ CHCTEMOH KOHKYPCOB M TIIPEMUi CIIOCOOCTBO-
BaTb MX pemeHuto. CTUXUHHOE pa3BUTHE HAYKH,
CTaBILEH OTPACIIBIO IPOU3BOACTBA UEH U TEXHOJIOTUH,
MIPUBOJINT, KaK yXX€ OTMEYaloCch BHa4alle, K CHTya-
[USIM, TIOJIOOHBIM MHPOBBIM SKOHOMHYECKUM KPHU3HU-
cam.
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JIUATHOCTUKA TEXHUUYECKOI'O COCTOSIHUASI METAJIJIMYECKOM KOHCTPYKIIUI
CTPEJIbI TATAIOIINX 9KCKABATOPOB THIIA 311110/70, 211113/50 HA YT'OJIBHOM PA3PE3E
“BATAHYYP” MOHI' OJINA
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Abstract

Using a set of modern research and analytical tools and software, which is an advanced method of diagnosing
the magnetic memory of metal, we measured the metal structures of the boom of mining machines, such as large
powerful walking excavators of the Esh10/70, Esh 13/50 type, step by step according to our own methodology,
processed the results, assessed the technical condition, identified deformed elements and areas requiring further
attention, and then determined their residual life, developed instructions and implemented them in production.

AHHOTAUUA

HCHOJ’IBSYSI KOMIIJIEKC COBPEMEHHBIX UCCJIICI0OBATCILCKUX U AHATUTUYCCKUX NUHCTPYMEHTOB U ITPOTPaMMHOTO
o6ecnequI/m, ABJIAOMIETOCA MEPECAOBBIM METOAOM IUArHOCTHUKH MArHUTHOM IaMSTH METa/1a, MBI IIPOBEIN
N3MEPCHUA MeTaJ'IJ'IOKOHCprKI_II/Iﬁ CTpEJIbL FOpHO}IO6I:.IBaIOHH/IX MalInH, TAKUX KaK KPYITHBIX MOIIIHBIX IIararonux
sKkckaBaTopoB turma 3110/70, sur 13/50, moatanHo mo pa3paboTaHHOW HaMK COOCTBEHHON METOIHKe, 00paboTanu
Pe3yJbTaThl, OLIEHUIIN TEXHUYECKOE COCTOSIHUE, BBISIBUIIN JIe()OPMUPOBAHHBIE 3JIEMEHTHI U 00J1aCTH, TpeOyIoIue
HaﬂbHeﬁmeFO BHHMaHUs, a 3aTEM OIIPLCACIININ UX OCTATOYHBIN pecype, pa3pa60TanH HWHCTPYKIHH U BHESAPUIIN UX
B IIPOU3BOJACTBO.

Keywords: srtel, elements, technical condition, residual life.
KiroueBble cioBa: cpTeia, 3JICMCHTBI, TCXHUYCCKOC COCTOSAHHE, OCTaTOYHBIA pecypce.

Bsenenue METAJUIMYECKUX KOHCTPYKIIMM, YCKOpSIETCS Mpolecc
Heo6xonnmocTs uecine0BaHus o0pa3oBaHMsl TpPENIMH W PACTPECKUBAHMSA, U Kak
OKCKaBaTOp — OCHOBHAs TOPHOMOOBIBAIONIAs  CIEACTBUE, CHUXKAECTCS MPOYHOCTh M HAJE)KHOCTHh
MalliHa — MpuMepHO Ha 70 MPOIIEHTOB U3TOTOBJICH M3 ~ KOHCTPYKIIMM, YTO MOXET IPHUBECTH K aBapusM.

MeETaJuia, a Tpy30IIOABEMHOCTD, IMPOYHOCTH u OJIHI/IM M3 BAXXHBIX BOIIPOCOB ABJIACTCA JUATrHOCTHUKA

HAJIe)KHOCTD JIFO0OH METaJUINYeCKON KOHCTPYKIMM  METAJUIOKOHCTPYKIMH,  OBICTpas  OIGHKa  HX
3aKIabIBAIOTCA Ha CTaAUM IMPOEKTHPOBaHUA. M3-3a  TEXHUYECKOTO COCTOSHUS U ONPEJEICHHE OCTATOYHOIO
HEOJHOPOAHOM CTPYKTYphl MeTalia, a Takke u3-3a  pecypcea [1].

TOT0, YTO MPU pacyeTax Ha dTare MPOSKTUPOBAHUS HE
VYUTBHIBAIOTCS ~ NPHYUHBI  MPOCKANB3BIBAHUS U
JnepopManui CMEIICHHUsT B IPOIECCE IKCILTyaTallHy,
PEAKo 6I)IBaeT TaK, 4YTO BCC YaCTH MeTaJlJINYeCKOMN
KOHCTPYKIIMM HMCIOT OJIMHAKOBYIO IIPOYHOCTH Ha
dTane MPOM3BOACTBA. IIpM MOHTa)XXe MaIIHH |
obopymoBaHus J000O€  OTKJIOHEHHE BCEX  €ro
TEXHUYCCKUX MapaMETpPOB OT MPOCKTHOI0 PECUICHUA B
TOM WJIM UWHOW CTENEHUM MOXKET OTPHULATEIbHO
CKa3aThCsl HA HAJCKHOCTH METAJUIOKOHCTPYKIMH U
pabote obopynoBanus. C yBEIHMYCHUEM CPOKA CITYKOBI
J000¥ TEXHUKHU YBEIMYHUBACTCSI U3HOC €T0 OCHOBHBIX

[IpaBoBas ocHOBA IPOBECHUS UCCIICIOBAHUN

C 9Toif UenpI0 5 MOCETWI MEXAYHAPOTHYIO
KOH(pepeHIHo  «J[HarHOCTHKa», TPOXOIMBIIYIO B
Mockse (Poccuss) B ¢espae 2011 roma, rme
3¢ PEeKTHBHO 03HAKOMUJICS ¢ MacIITA0aMu U METOIaMHU
JUArHOCTHYECKON paboThl, MPOBOJUMON B CTpaHax C
HCIIOIL30BAHMEM MArHUTHOM ITAMSITH.

Cocrosiiacs 0OMEH MHEHUSMH O METO/IaX U OIBITE
JMUATHOCTHKH METALIOKOHCTPYKIIMHA SKCKaBaTOPOB CO
CHCHHANIUCTAMHA  TPYMIbl  JTUATHOCTHKUA  TOPHBIX
MammH.  [losiydeHBl  CBEIGHUS O  CHIDKCHUU
HETPEABUICHHBIX aBapui, CBSI3aHHBIX c
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METAJUIOKOHCTPYKIMSIMU, 3@  CUET  MPOBEACHUS
JVarHOCTHKH METOAOM MAarHUTHOW MaMsATH MeTasla
MIIM) Oonee 100 METaJUTOKOHCTP YKITHIA
9KCKaBaTOPOB, OJKCIUIyaTUPYEMBIX Ha  YTOJBHBIX
paspesax 3amamHodt  Cubupm, W  BHEIPEHHUS
pe3yabpTaTOB B MPOW3BOACTBO. B pesymprate ¢ 2011
roga MBI H3yqaiu METOJ JMarHOCTHKH
METAUIOKOHCTPYKLMH, B pe3ynbTare 4Yero ObuI
NpUOOpETEH TMOJHBIA KOMIUIGKT JHAarHOCTHYECKHX
cpencts it MKA B OOO «3Heproauarsoctuka». B
mae 2011 roma mbl nporun obydenue B [leknHckoM
¢unmane KOMIIAaHMM W TOJNYYWIM OJOOpEeHHEe Ha
NPOBEICHUE  WCCICNOBAHUA W COCTaBJICHHE
3aKIIIOYCHU.

TakuMm o00pa3oMmM, MBI HMEEM IIOJIHOE TIPABO
MPOBOAUTH IUATHOCTUKY MArHUTHOW MaMATH I
OLICHKM KadecTBa U TEXHHYECKOTO COCTOSIHUS
METAJJIOKOHCTPYKIMM, cinenys crangapram  [SO
24497-2-2007 IS METATIOKOHCTPYKIIUHA "
crangaptam 1SO 24497-3-2007 njist OIIEHKH KavecTBa
CBapHBIX coeuHeHuil. B pesynsrare B Mae 2018 rona

BBILICyKAa3aHHbIE  TpaBa  ObUIM  ITOJTBEPIKACHBI
MoHnroasckoi accouuanmen Hepa3pylLIatouero
KOHTPOJISL.
1. Teopernyeckast OCHOBa UCCIIEIOBaHUS
OCHOBHOM  NPUYMHOM  BBIXOJA U3  CTpPOs
000pyIOBaHUSI M KOHCTPYKIHMH SIBIISIFOTCS  30HBEI

KoHneHTpaun HanpspkeHnid (3KH), roe nHTeHCHBHEE
BCET0 MPOTEKAIOT KOPPO3HSA, TPEUIMHBI W W3THOBI.
IMosTromy  HeoOXommMO B TEpBYI0  OdYepens
aHAIM3UPOBATh CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA
MeTajula B 30HaX KoHIeHTpauuu HanpspkeHuil (3KH)
[1.2.3].

Metox MarHuTHONH mamsaTH MetaymuoB (MIIM),
OCHOBaHHBIM Ha TEOPHU O TOM, YTO JUCIOKAIMOHHBIE
SBIICHHUS, TPOUCXOISIINEC B METAJUIaX, CBSA3aHBI C

MarHUTHBIMHM  SIBJIGHUSIMH, SIBISIETCSL  TI€PEIOBBIM
METOJIOM  Hepa3pylLIAIOIIero KOHTPOJsS, KOTOPBIH
perucTpupyer n AHAIM3UPYET paccestHue
COOCTBEHHOTO MarHUTHOTO TOJISt (CMII),
reHepupyeMoro B cTpykrype Metaia. Ha CMII
OTpaXeHO  HeoOpaTMMOe  H3MEHEHHE  KadecTBa

HAMarHWYMBaHUsl B HAIMpPaBICHUH MaKCUMaTbHON
CUJIBI, BbI3BAHHOE BHEIIHEW HArPY3KOH, IPUII0KECHHON
K METaJlly, a TAK)Ke CTPYKTYPHBIE U TEXHOJIOTUIECKUE
CJeJlbl, OCTaBIIUECS B CpeJie MAarHUTHOTO OIS 3eMJITH
MoCJie M3TOTOBJICHUS W MOHTaxa nertanei [1.2.3].

IIpu wucnertanun MIIM  u3MmepsA0TCs  Takue
MarHuTHblE  IapaMeTpbl, Kak HoOpMajibHas U
TaHTeHUManbHas  cocraBsitoue  LSMS,  nyTs,
MPONUJCHHBIA OJTHUM U3MEPHUTENbHBIM KaHalloM AX, U
pPacCTOsIHUE MEXIy COCEAHMMM KaHajamMu Az, Takue

KaK rpaguenTsl MarautHoro nons K x= [[AH] p/Ax

u K z= [AH) p/Az,
OIPENENAIOTCS OCHOBHBIE MCTOYHUKU IOBPEXICHUM,
TaKHe KaK HalpspKeHHO-1e(hOPMHUPOBAHHOE COCTOSTHHE
(HAC) u , crpykrypasie notepu B HJIC, mMukpo- u
Makpozaedopmarm B MeTayie, a TakKe OCTaTOYHBII
3arac NPOYHOCTH METANIOKOHCTPYKINH.

pe3yabTare 4ero

MeTo; MATHUTHOM MaMSITH METAUIOB OCHOBAH Ha
B3aUMOCBSI3H MEXaHHYECKUX W MarHUTHBIX
napameTpoB Je(OpPMAIMOHHBIX CBOMCTB METANJIOB, a
HW3MEpPEHHBbIE MATHUTHBIC IapaMeTPhbl OMPEACISIOT
KOHEYHOE COCTOSTHHE KOHCTPYKIIUU nepen
paspylieHHeM.

K npenen/K”cpennee
~(o_mpenen/(0,9c_Ttekymiee))"2

rae, KAlimit - npenenpHOe 3HAUYECHUE TPaTUCHTA
MarHuTHOTO HoJs HETIOCPEJICTBEHHO nepen
00pa3oBaHUEM TPELIMH, NPUBOIIUX K pa3pyILICHHIO
1ocjie COTeH LMKIOB; K" m - CpeIHEeB3BELIEHHOE
3HAUYEHWE W3MEPEHHH TI'paJWeHTa MAarHUTHOTO IIOJIS;
o_limit - 3HaueHne mpezena BHYTPEHHEH MPOYHOCTH
HETIOCPEACTBEHHO Iepel 00pa30BaHWEM TPEIIWHEI;
o_flow - mpenen pacxona.

K npenen/K”cpena =m

IIe: m — IpeAenbHOe 3HAUYCHHE MAarHUTHBIX
CBOMCTB MeTalIa.

2. HayuyHo-uccnenoBatenbckas padbora.

IIpoBoauTcsa quarHoCTUKa METAUIOKOHCTPYKLUN
KapbepHBIX 3KCKaBaTOPOB ¢ Hcmoib3oBaHueM MCC,
pe3yIbTaTh KOTOPOH BHEZIPSIIOTCA B
TOPHO00BIBAIOIIYIO MPOMBIIICHHOCTb.

2.1 JlmarHOCTHKAa TEXHHYECKOIO
cTpensl skckaBatopa J1II-10/70 Ne 50

Bcero na skckaBatope Ne50 AO «baranyyp»
npoBeneHo okoio 800 wu3MepeHMil, pe3yJbTaThl
KOTOPBIX 00pab0TaHbI ¥ BHEJPEHbI B IPOU3BOCTBO.

OO6nacTd, B KOTOPBIX MPOBOJWINCH U3MEPEHUS
KaXJIOTO 3JIEMEHTAa M JeTajl CTpenbl JKCKaBaTopa
DII-10/70, ObuM KIACCH(PHUIMPOBAHBI HA O0JACTH, B
KOTOpPBhIX 00pa3oBanach 30Ha KOHIEHTPAIMU YCHIIHS
(BKY), u obnactu, B KOTOPHIX OHA HE 0Opa3oBayach, B
3aBUCHMOCTH OT HW3MEHEHHH MHKDPOCTPYKTYpPBl |
MarHUTHOTO TOJS OKpyKaromed cpeasl. B stom
cllyqae HM3MEpeHHe, IPOBEIEHHOE BO BTOPOH YacTH
BEPXHEH CEKINH, SIBISETCS BTOPHIM H3MEPEHHEM II0
JUTMHE TIpaBoro Oeqpa BO BTOPOH 4acTH; U3MepeHHe |
OT MEPEAHET0 KOHIIA 110 OKPYXHOCTH FOPU30HTAILHON
kocoil muHUM 1; OO6nactu, TAe MPOU3BOAWIOCH 4-€
U3MEpPEHHE OT MEepEeAHero KOHIA M0 TOPU30HTAIBHOM
KOCOH OKpY)XHOCTH 2 (PUCYHOK 1), OTHOCWJINCH K
obnactu, re npousomenu 3KH [5].

IIpu nmerampHOM 00paboTKe W3MEpeHHH C
NIOMOLLBIO crienuanbHoi nporpammsl «MMII cuctema-
3.0» MakcUMaInbHbIE ¥ CPEJHUE 3HAUCHHUS TPAJNCHTA B
30HE YCWJIEHUS! TpelMHbl cocTaBunu 22773 u 3367
COOTBETCTBEHHO, a MPEAEIbHOE 3HAUCHUE MATHUTHOT'O
TIoKazaTessl MoTepu nedopMannuy MeTalia COCTaBHIO
6764 (pucyHok 2). DTO CBUIETENLCTBYET O TOM, YTO
MarHUTHBIE CBOICTBA MeTalyIa B MECTE CBAPKH BBIIIUIN
3a  JONMYCTHMBIE TIIPENeNbl, YTO TOBOPUT O

COCTOSAHUA

HE00XOIUMOCTH YAEIATh BHMMaHHUE €ero
TEXHUYECKOMY  COCTOSIHMIO  IpU  JaJbHEHIIEH
DKCIUTyaTaluH.
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Pucynox 1. a. obracmu popmuposanusn 3KH snemenmos emopoii uacmu 6epxueii cekyuii cmpensl, 6. 8epxHsis
yacmo cekyuil , ozpanudusalowas mpewuny, 6. Husicnan vacmo cexyutl, 02panuiuaiowds mpewuny.

220 240 260 280 300 320 340 360 380 400 420
Lx, MM

Pucynok 2. Uzmeperue , 8bIn0OIHEHHOE NO OUHE CIPENbl HA 8EPXHEl Yacmu TUCma Memasiid, KOmopbulil
yoeparcugaem mpewjury Ha mecme.

2.2 JlmarHocTHKa TEXHHYECKOIO COCTOSHHS
CTpenbl 9KckaBaropa -13/50 Ne 35

C 1enpio JUAarHOCTHKH TEXHUYECKOTO COCTOSIHUS
CTpEnbl C HCIOIb30BAHMEM MAarHUTHON IaMATH
MeTaiuia, OOHapy)KeHUs] M aHajiu3a 30H W30BITOYHOM
KOHLICHTPAIllUd YCHUIIHMH, a TAaKXE BBIIBICHHUS 30H U
3JIEMEHTOB, KOTOPBIE MOTYT OTPHUIATENbHO MOBIHATH
Ha HOPMANbHYIO CTpemsl, ObUIM TpoBeAeHBl 590
JIETATLHBIX U3MEPEHHUH B TPOJOJIFHOM U MONEPEYHOM
HaIIpaBJICHUSAX KOHCTPYKTHUBHBIX Y3JI0B M COCMHEHUH
CTpenbl, 3JIEMEHTOB, U3 KOTOpeIX 350 u3MepeHuit
MPOBENICHO B BepXHeH yacTu cTpenbl U 240 - B HUXKHEH
4acTH.

BepxHsiss uacTh BepXHEW CEKUMM SBISIIACH
COCTaBHOM 4YacTbIO OCHOBHOW CTpeJbl 3KCKaBaTopa
OII-13/50. IIpu BHEUIHEM OCMOTpE €€ TEeXHHYECKOe

COCTOsIHUEC B ICJIOM OBLIO HOPMAaJIbHbIM,
T€OMETPHUUICCKUC pasMepbl COOTBCTCTBOBAJIN
3HA4YCHUAM, YKa3aHHBIM B TEXHUIECKOMN

JOKYMEHTAI[MM, UMEJCS HE3HAYMTENIbHBIA HM3rU0 K
KOHILYy B MECTE COSIMHEHHS C HUIKHEH YaCThIO PaBOroO
Oempa (HWKHHIA KOHEI W3 4-X CeKIWi BepxHel
cekiuu). Takke Ha BHEIIHUX CTOPOHAX M HIKHHUX
CTOpOHAaX MpaBOTO W JieBoro Oemep oOpa3oBaIUCH
HE3aMETHBIC BMSTHHBI, KOTOPHIE MOTJIH BO3HUKHYTH
M3-32 OIIUOKH OmepaTopa BO BpeMsl HCIIOJIB30BaHMUS, a
YpOBCHb pacCeMBaHHS MATHUTHOTO TOJIT  OBLI
JeTalbHO JUATHOCTHPOBAH B 00NACTIX, I/ie MIyOWHA
BMATUH cocTaBsiia ©Oonmee 5 wmMm. Pesynbrathl
M3MEPCHUH TIOKa3ajM, YTO B YCTHIPEX YACTSAX BEPXHEH
CEeKIMU 00Pa30BaAINCh TPEUIHHBI.
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Ha HmwkHeM yuyacTke OBUIM BBIIOJHEHBI TE JKE
H3MEpeHHs, YTO M Ha BEPXHEM Yy4YacTKe CTpeJbl, a
TaKKe JOIOJHUTEIFHO ObUIN BBITOIHEHBI TPOOIbHEIE
H3MEPEHHs CO BCEX CTOPOH OeNPEHHBIX, MOIEePEYHBIX
U KOCBIX cycTaBoB. COINIaCHO 3KCIEePHMEHTAIbHBIM
H3MEpEHHsAM, IPOBEICHHBIM Ha 3JIEMEHTaX HIDKHEH
CEKIMH, AUCIIEPCHS COOCTBEHHOI'O MAarHUTHOTO IIOJIS
9JIEMEHTOB CTpeNbl HMela BecbMa HW3MEHYUBBIN
xapaktep. Iloatomy [ OOBEKTHBHOW OILICHKH
TEXHHUYECKOTO COCTOSIHUSI DJIEMEHTOB HIIKHEH CEKIIMU
OBLTH MTPOBEECHBI N3MEPEHNUsT aOCONIOTHBIX 3HAYCHUI
MarHMTHOH HanpspKEHHOCTH TPaBOTo U JEeBOro Oeapa
10 pa3 mo mnmHE, CBEpXy, CHH3Y, CIpaBa M cIeBa
(HEKOTOpBIE M3MEPEHHUS IO UIMHE MPEPHIBAINCH), a
TaKXKe B 00IIeH CIIOKHOCTH 22 pa3a o OKPYKHOCTH Ha
paccrostHUM 2 MeTpoB (W3 HHX 2 H3MEPEHHS II0
oKpyxHocTH). Kpome Toro, u3mepeHus mpoBOIMIHCH
65 pa3 B POJOJILHOM M OKPY)KHOM HAIPABJICHHH HA
KOCBIX M MONEPEYHBIX CBSI3KaX, COSAMHSIOIIUX PaBoe
u nesoe Oeapa, U 95 pas g OLEHKH KauecTBa

Pucynok-3. Mecma uzmepenus 6 éepxueti
yacmu eepxwetl cekyutl . (NpoOoIbHbIE NPOBOOU-
JUCH 8 00Ib CMpeibl OM HUICHEL MOYKU 00 GepX-
Hezo O10Ka, nonepeuHvie-om gepxHell 00 HUXMC-
Hetl).

Avanuz rpynnel hannos

KpECTLOBO-TIOAB3AOIIHEIX U
CBSI30K.

Obmnacty, T1Ie IPOBOIIINCH H3MEPEHHS HIKHETO
ceveHus, ObUIM KIacCH(HUIIPOBAHEI Ha O0JACTH C
BBICOKOH  CTENEHBIO  PACCESIHUSI  COOCTBEHHOTO
MarHuTHOTo 1oJist u 6e3 Hee. [IpomonbHEIE U3MEPEHNS
NPOBOJWINCH BJOJNb BEpXHEW, HWXKHEH, NpaBod u
JIEBOI1 CTOPOH JIeBOTO Oe/ipa; MpOJ0IbHBIE pa3pe3bl 0
BEpXHEH, HIKHEeH, TpaBoi U JIeBO CTOPOHAM NIPABOT0
6enpa; m3mepenus 1, 2 u 10 1o OKpy»KHOCTH, B3SITOH OT
MepeIHero KOHIIA JIeBoro Oezpa; uamepenus 1, 6, 8 u
11 mo OKpyXHOCTH, B3STOH OT IEpeIHEero KOHIA
mpaBoro ©Oezapa; TPOJONBHBIE H3MEPEHHsI IPaBOil
KOCO¥ IMHNY | 1 IPOOIBbHBIE U3MEPEHUSI BCEX CTOPOH
TIOTIEPEYHO IMHNY 2 3aCiTy)KUBAIOT BHUMAHUS, U OHU
OBLTH BKITIOYCHEI B 0071acTh, re npousomenu 3KH [4].

B kauecTBe mpuMepa Ha CIEIYIOIINX PUCYHKax
MIOKa3aHa 30Ha KOHICHTPAIMU NPOYHOCTH 3JIEMEHTOB
NIEPBOT0 CTHIKOBOTO Y4acTKa BEPXHEH 4acTH CTPEJIbl U
pe3yIbTaThl BBIOJIHEHHOTO 110 HeH pacyera.

HaJAKOJICHHUKOBBIX

Pucynok-4. Mecma uzmepenus 6 npagom u 1eeom
bedpax (npodoanvie - om éepxHe2o 6I0KaA cmpensl 00
HUDICHE20 OCHOBANUS, d NONepeyHble- NPOMUB YaACO8O1

CMpeNKU nO OKPYIHCHOCU,).

X

— AHanuz — Kpurepuu attopa ——
[~ lgradH | Kixa) » {0000
[V | dH/dsl Kid > [ooo0
[~ | dH/dz | R

B EI:IEJJ.HHE BENHYHHEl

k. [xz] cp: IELUUD
k[ cp: IU,EEB
Ezlcp: IU,UUU

— Orfpakoska

m [x.2) >||1E|E|E|
i [] >|2,EIEIEI
m [z] >||:I,|:IEIEI

— YyacTok rpaduea

Havana : IU
k.oHew : IU

Saronoeok TatnHLE ; I AHanuz rpynnel eakinoe no UK WU KpUTEpHArd,

Mra palina K. [%.2] max K. [%] ma
1BT2 1,625 3
2KHT2T2 [--- 0,500 0,583 68,5

Pucynok 5. Ananus pe3ynemamos usmepenuti ¢ ucnonvzoganuem npozpammol MIIM-cucmema 3.0. Hmin u Hmax
— MAKCUMATbHOE U MUHUMATLHOE 3HAYEHUST OMHOCUMENbHOU HANPSIHCEHHOCIU MASHUMHO20 Nost, A/M;
K(x)max, K(X)cp — maxcumanvhoe u cpeonee snauenus cpaouenma, (A/m)/mm; m(z)-npedenvnoe snauenue
MACHUMHO20 NOKA3ameist nomepu Gopmvl Memaiid



Danish Scientific Journal No93, 2025

142

0 50 100 150 200 250 300 350 400 450 S00 S50 €00 €50 700 7SO0 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
11

10

gt
7 ,g — dHBidx
N —HpT
s 3 — dHTldx
N —tipg
~ — dHBidx
i
N
< 5

(]
0 50 100 150 200 250 300 350 400 450 S00 S50 €00 €50 700 7SO0 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500

Lx, MM

Pucynok 6. Pacnpedenenue u epaduenmnuiii epagux pacnpedeneHusi MAZHUMHO20 NOJs 00adacmu opmMuposanus
3KH onpedensanucey nymem usmeperus (01 1-20 usmepenus no okpyscrocmu npaso2o beopa 1-ii uvacmu gepxueu
yacmu cmpensl (N0 nepeoHemy KOHyY).

Ananwnz daina "1BT1.mms" FZ|
2aronoeok Tatauue © | Ananus dadina "TBT1.mms" no sced pnuHe.
Hra kaHana H min | H max | H med | 5[H] | K. med | K. max | M Max | 5 (K] |
Hp-1 4.0 2849 1.1 237406 0,200 10500 52382 3004
Hp-2 34 E7.8 1.9 092545 0,276 4128 14956 4134
Hp-3 -425 235 05 18024.2 0163 10,750 63621 2533
Hp4 52,4 5.0
Hp-& 68 225 58 163082 0,165 1126 B74E3 2473
Hp-E A1.8 64,3 84 5459928 0,251 4,000 15,920 3768
Hp-7 -53.8 2273 6.2 22806.4 0.186 10,750 57,653 2798
Hp-8 -53.0 g2.0 7.2 54162.3 0.267 4,375 16381 4005
MpaaueHT Hp
K 2] ma = |13.015 ¥ = | 10450 Z-|z200 K 242] mmed = 4,872 m=|2672

Pucynox 7. Pe3ynbmamor ananusa usmepeHus no OKpYyICHOCHU Npago2o 6edpa 6epXHell uacmu 6epxHell yacmu
cmpenvl ¢ ucnonvzosanuem npozpammsl MIIM-system 3.0

AHanu3 pe3yibTaToB 1-ro M3MepeHHs MO JIMHUA
(110 KaXXOMY KaHATY H3MEPCHHS).

Hmin 1 Hmax — MakcumanbHOe 1 MUHUMaJIbHOE
3HAYCHHS OTHOCHUTEJIbHOU HAIPSDKEHHOCTH
marHutHoro mois, A/M;  K(x)max, K(x)cp -
MaKCHUMaJIbHOE W CpelHee 3HAueHHs TpajHueHTa,
(A/M)/mm; m(z)-TipenesbHOE 3HAYCHHUE MAaTrHUTHOIO
nokazarens Jgedopmamuu Merawia; H min —

MHUHHUMAJIbHOE 3HAY€HHE B CTOJOIE, MAKCHMAIbHOE
3HageHne crombonmoB H max, H med u S(H);
MakcuMalibHoe 3HaueHue cto6roB K med, Kmax u m
max S(K).

2.3 TlpuMepHBIH pacdeT OCTaTOYHOIO pecypca
OCHOBHBIX 3JIEMEHTOB METAJJIOKOHCTPYKIUN CTpesIbl
skckasaropa 31110/70 , Ne50 npuseseH B Tabimie-1[3]

Tabsmua-1 OcTaTo4yHbIH pecypc OCHOBHBIX 3JIEMEHTOB METAJUIOKOHCTPYKIMH cTpenbl sKckaBaropa amil0/70

Mapka mamunsl | MB.HOMep | DneMeHThI cTpenbl OcTarouHsiit
pecypc,roa
DI10/70 Ne50 IIpaBoe Oexpo 17,428
JleBoe Oenpo 15,793
Ilepennuii kpecT 20.53
3aHss nepexyiaguHa 26.21
IIpaBblif HaKJIOH MEXIY NepeHeN U 3aiHeN To- 29,811
MepPeUnHOM
JleBbIii HAKJIOH MEXIY NepeaHel u 3aauel more- | 19,344
pEeUrHOMI
[IpaBslii ckaT Mexay 3aAHUM KPECTOM U ISATKOM 24,2
CTpEIIKH
JleBblil cityck MeXy 3aJHUM KPECTOM U MATKOM 23.09
CTPEIKH
Cpennmii - 23,4 23,4
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2.4 OOmasi cyMMa pHUCKa, 3alMIIEHHOIO B pe-
3yJIbTaTe UCCIICTIOBAHUS, MITH. T
Tabnmma-2 OO01mas cyMMa prCKa, 3alIAIICHHOTO B PE3YJIbTaTe UCCIICIOBAHS
Hccaenyemsiit Ilena oObeKTa, MIIH.TT CTONMOCTbD, 3aIMIIEHHAsA OT
00BEKT PHCKa,MIIH.T
25% 50% 5% 100%
OIII-13/50,Ne35 1225 306,25 612,5 918,75 1225
OIII-10/70,Ne50 1225 306,25 612,5 918,75 1225
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HHSI, MJTH.T
3akroueHne METOJIOB JI0 U MOCJIC BBOJIAa MAIIUHBI B SKCILTYaTaI[HUI0

1. PesynbpTaTel uccienoBaHUS IHOJTHOCTBIO MOJ-
TBEPKJAIOT HEOOXOIUMOCTh MPOBENCHHUS TTEPUOHYC-
CKOM JUAarHOCTHKU METaJNIOKOHCTPYKLUM MalllkH, UC-
MOJIB3YEMBIX B TOPHOAOOBIBAIOIIECH HPOMBINIICHHO-
CTH.

2. IocTossHHBIF MOHUTOPWHT PETHOHOB (HOpMHU-
pPOBaHUS BBHISABICHHBIX B HCCIECJOBAHUU 30H KOHIICH-
TpallMU HaMNpsDKEHUH CTaHET OCHOBOM MpefoTBpalie-
HUS HENPEIBUICHHBIX Pa3pyIICHHN.

3. IlpoBeneHne OUArHOCTHKU COEAMHEHUM, BbI-
MOJIHEHHBIX B XOJI€ PEMOHTA, C UCIONb30BaHUEM Mar-
HUTHOM TaMATH MeTajula MO3BOJIIET MNpexyNnpenuTh
BO3HMKHOBEHHE MOBPEXICHUH B ATOH 00JaCTH U oOlle-
HUTb Ka4E€CTBO COCIUHEHUM.

4. Pe3ynpTaThl HCCIEIOBAaHUN HAagyT BO3MOXK-
HOCTb OpraHH30BaTh rpadiK MIIAHOBOTO TEXHUUECKOTO
00CITyXKMBaHHS B COOTBETCTBHH CO BPEMEHEM JNarHo-
CTHKH METaJJIOKOHCTPYKIIUH, YTO IMTO3BOJIUT COKPATUTH
BpeMs I'OJOBBIX IUIAHOBBIX IMPOCTOEB 3KCKaBaTopa U
YBEIMYHUTH BpeMs pabOThI ¢ KOHCTPYKIHEH.

5. Ha ocHOBe onpezeneHnst 0CTaTOYHBIX 3aI1acOB
3¢ GeKTUBHO 3apaHee IUIaHUPOBATh M TOTOBHUTHCS, Ka-
KHe 3JIEMEHTHI M YaCTH METAIJIOKOHCTPYKIIUU He00X0-
JUMO 3aMEHUTh U KOTJa, CO3/1aBaTh 3allacHbIC YacTH, a
TaKXe IUTAaHUPOBATh MEPUO]] 3aMEHBI.

7. Pacumpuths 00BeMBI HayyHO-HCCIIEI0BATEIb-
CKUX pa0doT U MepeiTH Ha MPOU3BOACTBEHHBIN PEXIM,
MPHY KOTOPOM METaFIOKOHCTPYKILMH KpYITHOrabapuT-
HBIX ¥ JTOPOTOCTOSAIINX TOPHBIX MAIllUH AUArHOCTUPY-
IOTCSl C UCIIOJIb30BAHUEM COBPEMEHHBIX M MEPEIOBBIX

U PEMOHTA.
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