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By treating wood ash and grass ash with sulfuric, nitric or phosphoric acid at a temperature
of 50-70 oC, a fertilizer mixture rich in macro- and microelements with a pH of 6.5-7.5 was
obtained. A test of this fertilizer mixture for vegetables gives a high yield.

The article is devoted to the analysis of wood and grass ash, its solubility properties in water
and acids, and the study of its use as a fertilizer. [1,2]

Most plant ash, consisting of inorganic substances, is rich in nutrients, but since it is alkaline
(pH-10-13), when it is absorbed by plants, the plant stops growing and dries out. All solid and liquid
fuels have a low content of organic compounds and a high content of ash components. As can be
seen from the table below, depending on the type of fuel, there are different amounts of evils

Keywords: ash, coal ash, wood ash, wood ash, grass ash, simple superphosphate, double

superphosphate.
Table 1.

Fuel type Amount of ash in %

Burning shale 45-80

Coal (black) 2-50

burning coal 5-55

Burning peat 2-30

Wood fuel 08-1,3
Fuel oil 0,2-1

As can be seen from the table, from every 100 tons of oil shale used as fuel, 45+80 tons of ash
components are obtained. In fuel oil, ash elements make up 0.2+1%. Unlike other ashes, fuel oil ash
contains 23-25% sodium salt of vanadic acid (Na3VO4). This is a good raw material for obtaining valuable
vanadium and its compounds. The composition of coal ash includes the following inorganic substances

(in % composition). [3]

Table 2
SiO; 54,3%
AlLO3 27,9%
Fe20s3 6,6%
CaO 58%
MgO 1,85%
K20 1,1%
Na:0 1,0%



Si02-54.3%, Al203-27.9%, Fe203-6.6%, Ca0-5.8%, MgO-1.85%, K20-1.1, %5Na20-1.0% and the
rest 1.5% - heavy (Ar, U, Hg, Ba, Zn, Rn, etc.) are metal compounds. A mixture of these compounds is
currently used to neutralize acid gases. According to written data, arsenic (280 thousand tons) and
uranium (224 thousand tons) were produced by burning 2.4 billion tons of hard coal and 0.9 billion tons
of brown coal, more than arsenic (40 thousand tons) and uranium (30 thousand tons). ) 7 times more.

[4]

Ash also contains other minerals necessary for plants - phosphorus, calcium, magnesium, sulfur,
boron, manganese, various macro- and microelements.[5]

When burning 100 tons of oak, beech, chestnut, 1.3-1.4 tons of ash from 100 tons of coniferous,
linden, and willow firewood, 0.9 = 1 tons of ash is obtained.

The ash of broad-leaved trees contains 17-19% potassium carbonate (K2CO3), 9-12% calcium,
magnesium, phosphates and other trace elements.

The ash of coniferous trees contains 10-12% potassium carbonate, 4-6% oxides of calcium,
magnesium, phosphates and trace elements.

As can be seen from what has been written, tree ash, especially the ash of broad-leaved trees, is
rich in potassium, calcium, magnesium, phosphates and trace elements necessary for the plant.

Until now, every year thousands of tons of ash from firewood and coal burned in restaurants,
wedding halls and homes are dumped in landfills, causing environmental stress. As a result of our
experiments, it became known that from every 11 kg of beech, sardine and chestnut coals, 1 kg of pure
ash is obtained. From 12 kg of Velasha coal, 1 kg of ash is taken. The part of this ash that is soluble in
water is 12%, the part that is soluble in sulfuric acid is 14-16%, and the part that is soluble in nitric acid
is 78%.

Our experience has shown that to completely neutralize 100 g of ash, 50 ml of solid (d-1.83)
sulfuric acid is needed. The ash of grass and straw contains 19-21% potassium carbonate, 9-11% calcium,
magnesium, phosphates, borates and other trace elements. There is more phosphate ion in herbs burned
with roots.

Depending on their composition, you can use an aqueous solution of complex fertilizer, obtained
by pouring sulfuric, nitric and phosphoric acids in an amount equal to the number of potassium, calcium,
magnesium ions in plant ash, and stirring at 20-500C for 10 minutes. used in agriculture to obtain a rich
harvest.

Our experiments have shown that after pouring 5 liters of water onto 2.15 kg of ash at room
temperature and stirring as a result of the exothermic reaction that occurs when pouring 1 liter of 96%
sulfate, 83% of the ash components are converted into sulfates and a valuable fertilizer mixture is
obtained for lequmes and potatoes (complex fertilizer). Spreading 5 kg of this fertilizer and 3 kg of urea
per acre (100 m2) of potato planting area, pouring and softening 300 kg of bird droppings, we planted
potatoes. After watering potatoes 4 times in Absheron, we collected 300-340 kg from each field. This is
the highest result in the world. The sulfate ions contained in this fertilizer are converted by potatoes and
legumes into the protein mellitin and valuable xanthates.

When ash is treated with sulfuric acid at room temperature, the acid salt KHSO4 is obtained as a
result of an exothermic reaction.

K2CO3 + 2H2504 — KHSO4 +CO2 +H20
Since this salt is very hydrophilic (47 g dissolved in 100 ml of water at 200°C), it dissolves calcium
carbonate (CaCO3) in the soil and is insoluble in water through a double dissolution process, increasing
the synthesis of high molecular weight carbohydrates. (cellulose, lignin) and ensuring intensive plant
development. Calcium and magnesium ions in the ash also form calcium sulfate and the very hydrophilic
MgSO4. The acid neutralization reaction proceeds as follows:
CaCO3 + H2504 — CaS0O4 + H20 +COZ2;
MgCO3+H2504 — MgS0O4 +CO2+H20
When ash is treated with nitric acid at room temperature, all carbonates are converted into readily
soluble nitrates [KNO3, Ca(NO3)2, Mg(NO3)2]. This complex fertilizer mixture can be used for grains and
vegetables without adding other fertilizers. Phosphorus-rich fertilizers produced by treating ash with
phosphoric acid can be used as a fertilizer for oilseeds (sunflower, soybeans) and grain crops by applying
nitrogen fertilizers.
It is known that most nitrogen fertilizers [NHANO3, (NH4)2504, (NH4)3PO4, (NH2)2HPO4]
(except urea) are acidic (pH-4-5.5). When 4 kg of such acidic fertilizers were scattered over the cultivated
area and sprinkled with 1 kg of ash, the pH of the soil solution became 6.5. Soil with a neutral



environment is completely suitable for sowing; all plants grow well in such an environment. At this time,
the following neutralization reaction occurs without loss:
K2CO3+2NH4NO3+(NH4)2CO3 + KNO3

Ash suspension (an aqueous solution of ash) neutralizes acid gases (NOx, SO2) generated in
production and protects the environment from pollution, and also makes it possible to obtain a valuable
fertilizer mixture. Since there are many absorbent components in this ash solution, a lot of acid gas is
absorbed.

It is known that to neutralize acidic soils, the soil is treated with calcium carbonate sand
(sprinkling). Our experiments have shown that when such soils are sprinkled with wood ash, along with
neutralizing the environment, AlPO4 and FePO4 precipitates formed in acidic soil with K2CO3 contained
in the ash become soluble in water and are easily absorbed by the plant:

3K2CO3 + 2AlPO4 + 3H20— 2K3P0O4+2Al(OH)3+3C0O2

Wastewater containing nutrients is known to lead to eutrophication and green algae formation,
which negatively impacts aquatic life and the environment. When 15+25 g of coal ash was poured onto
10 liters of such wastewater, water with nutrients was not subject to eutrophication for several months.

Since ash water has strong disinfectant properties, when it is sprayed on trees in February and
March, some tree diseases are destroyed.

The ash itself also has a beneficial effect on plant diseases (late blight), and when it gets into the
soil, as a result of soil buffering it turns into a neutral potassium fertilizer.

Bone ash is 90-95% environmentally friendly calcium phosphate. (Ca3(PO4)2) Our experiments
have shown that from 5 kg of dry bone 4.1 kg of ash is obtained. When this ash is treated with phosphoric
acid at a temperature of 60-700C, an environmentally friendly double superphosphate fertilizer is
obtained.

2Ca3(P04)2+8H3PO4+6H20—6Ca (H2PO4)2+H20

When bone ash is treated with sulfuric acid at a temperature of 60-700C, instead of harmful heavy
metals (cadmium, selenium, strontium, lead) obtained from apatite, an environmentally friendly simple
superphosphate fertilizer is obtained. When treating bone ash with nitric acid, 82-86% of water-soluble
calcium dehydrogen phosphate and calcium nitrate are obtained. Because they dissolve easily in water,
plants absorb them easily and grow quickly.

Additionally, since bone ash consists of pure calcium phosphate, it can be used as a feed additive
for chickens and cattle.

Since plant ash is a diphilic molecule (hydrophilic and hydrophobic), it significantly reduces the
surface tension of water, making it more easily absorbed by the plant.

It has been established that when 1.6 kg of ash is added to 10 kg of acidic (pH 4.5+5) bird
droppings, the pH of the solution becomes equal to 7, which is a normal absorption medium for all plants.
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Abstract

The article is devoted to the research of a topical problem - the need for modern fine arts as
self-expression of the artist's personality. Modern art is considered as a mirror reflecting the
surrounding reality. The boundaries of the concept of ‘modern fine art’, its intentions and the
dangers of entropy development in artistic creation that has no creative purpose are defined.
principal essential identifying criterion freedom freedom in artistic creativity, significance and
illusory essential for artist conceptual ‘freedom’and ‘creativity’.

AHHOmMayus

Cmamsbsi NoCBAWeHa UCCAe00B8aHUD akmyasnsHol npobrembl — nompebHocmu B
COBpeMeHHOM U306pa3umesibHOM UCKYCCMBe KAK CAMOBLIPAXEHUU JIUYHOCMU  XYOOMCHUKA.
CoBpemeHHoe UCKYCCMBO pAacCMampuBdemcs KAk 3epKasno, OmMPaicaroujee OKPYHAroULyHo
deticmsumesibHocmb.  Onpedenstomcs 2paHulbl NOHSMUS «CoBPeMeHHoe u306pasumesibHoe
UCKYCCMBO», €20 HAMepeHUs U ONACHOCMU pPd3BUMUS 3SHMPONUU B XYOOXeCmBeHHOM
MmBOpYeCmBe, He uMerouwjemM mBopYeckol uesu. Paccmampusaemcs NPUHUUNUA/IbHO BAXCHOE
BbisiBNIeHUe  Kpumepues cB0600bI B  XYOOMECMBEHHOM MBOPYeCmBe, 3HA4YUMOCMb U
WITH030PHOCMb CYU,eCmBeHHbIX 0J18 XYOOHCHUKA NOHAMUU «cB0600a» U «MBopYecmBo».

Keywords: culture; modern fine arts; artistic creativity; synthesis of arts; contemporary art.
Knwowesbie  c1oBa:  Ky/bmypd,  COBpemMeHHoe  U300pasumesibHoe  UCKYCCMBO;
Xy00XeCmBeHHoe MBOPYECMABO; CUHMe3 UCKYCCMB; COBPeMEeHHOe UCKYCCMBO.

B Hacmosiujee Bpemsi Cyx#c0eHusi 0 CoBpemMeHHOM Uu306pasumesibHOM UCKYCCMBe CMAaHoBsSIMCs BCe
bos1ee ambuyuo3HbIMu. [1pu 3Mom codepicaHue NOHAMUS «COBpeMeHHoe U306pasumesibHoe UCKYCCMBO»
Mpakmyemcsi NPOU3B0OJIbHO, YACMO NO HAUMUKD, U UMeem KpalHe abcmpakmHbIl cMbic/. Yawe Bcezo
Nnod coBpemeHHbIM UCKYCCMBOM NOHUMArOmM MBOPYECKYro 0essmesibHOCMb, KOMOopPasi. a) He CBS3aHa C
xyooxcecmseHHol mpaduyued, BbipabomaHHOU 4Yes108e4ecmBoM HA NPOMSXeHUU mabicadenemud; 6)
npu3Haem Heo2paHU4YeHHyro CB80600Y MBOPUA-XYOOIHUKA, NOCKOJIbKY peyb udem O CO30aHuU
«aKMYyaabHO20» UCKYCCMAA, B) YaCMO UCNOJIb3yem Xy0OXeCmBeHHbIe NPUeMbl U Mamepuasibl, paHee He
NPpUMeHSBLWIUECS B MPAOUYUOHHOM UCKYCCMBE; 2) AKmMUBHO UCNO/Ib3Yem pas/iuyHbie NUAP-MexHoa02uU
U 3namax;c 0719 NoNy/Ipu3ayuu cBoe20 maeopyecmaa u udel. O4eBUOHO, YMO NepevUC/IeHHble NPU3HAKU
ABMISOMCA  NPEUMYW,eCMBEHHO MEeXHO/I02UYeCKUMU Xapakmepucmukamu U He paccmMampusarom
codepxaHue u3y4aemMo20 NOHSMUS No cywecmsy. Bcredcmsue 3mo2o Heobxooum psi0 ymoyHeHUd.
CamonoHsimue «CoBpemMeHHoe UCKYCCMBO», —aKmMUBHO NPOMUBONOCMAB/ISAEMOe  KIACCUYECKOMY,
mMpaocuyuUoHHOMY, KpaliHe Heyoa4yHo. Bedb C/10BO «COBPEeMeHHOe», KaK U C/108A «Ce200Hs», «3aBMpar,
«1esoe», «npasoex» u m. 0., OMHOCUMCS K MAK HA3bIBAEMbIM «/102U4ECKUM JI0BYUIKAM S3bIKA», KOMOPbIe
HY#0aromcsi B8 NOCMOSIHHbIX NOSICHEeHUSIX. HesicHo, Ko20a BO3HUK/IA 3AsiBJIeHHAs COBPeMeHHOCMb U B
Kakol MoMeHm oHa ycmapeem. YMecmHo BCNOMHUMb BbICKA3bIBAHUS PyCCKo20 ¢puiocogpa XIX seka B.C.
CosioBbeBa 0 HEObX0OUMOCMU paz/iu4ams aKmyasbHoe U 3710600HesHoe. [10 MHeHUro MbIC/Iumeris,
aKkmyasibHoe COXpaHsem C80H 3HA4YUMOCMb 8 NPOUI/IOM, Hacmosuwiem, bydyuiem, a 3/10600HesHoe 8ce20a
curomuHymHo  [3, ¢.120-134]. Hacmosiwee uCKyccmBo He Moxem bbimb  CUFOMUHYMHbIM
(3/10600HeBHbIM), OHO BCE20a 3HAYUMO (aKmyasibHo). Kpome mo2o, HeNOHAMHO, NOYemMy COBPeMeHHbIe
meHOeHuuU Kaaccuyecko2o u306pasumesibHo20 UCKYCCMBA Heslb3s OMHeCMU K COBPeMeHHOMY
usobpaszumesibHOMy UCKYyccmay? Bo3moxHa au B8 npuHyune abCcoslomHas, Hu4yem He 02paHu4yeHHas



cB80600a XyooxcHUKa? M3 ussecmHo20 onpedesieHus, daHHo2o b. CnuHo3od, csoboda, 8 mom qucsie u
c80600a XyO0OXHUKA, NOHUMAeMCcs KAk OCO3HAHHAS Heobxo0UMOCMb, O03HAYArW,As Hasuyue u
006p0B0OJIbHOE OCO3HAHUE KAK BHEWHUX, MAK U BHYMpPeHHUX oepaHudeHul. CredosamesibHo, c80600a
msopyecmaa He moxem bbimb yucmod, abcosomHo Hesasucumol [4, c¢. 384-387]. 3my udero
nodoepxwsan u B. C. Conosbes: «CoBpemMeHHbIl 4YenoseK co3Haem cebs BHympeHHe CBObOOHbIM,
co3Haem cebs Bbiuie BCIKO20 BHEWIHE20... Ha4asa, ymaepxcoaem cebsi UeHmpoM BCe20, a Mexoy mem B8
delicmBumesibHOCMU S8/19emcs Jullb 00HOU beckoHe4yHo masol u ucyesarouield moYykol Ha MUupoBOM
Kkpyee. CoBpemMeHHoe CO3HaHue Npu3Haem 3a 4yesoseyeckol UYHOCMbH 6OXEeCMBeHHbIe NPAsd, HO He
Hadesnsem ee Hu boxcecmseHHoU cusiol, HU 6o ecCmBeHHbIM COOEPXAHUeM, MAaKk KAk COBpemMeHHbIU
Yes10BeK U B #CU3HU, U B NO3HAHUU 00NYCKaem Jiulib 02PAHUYeHHYH YCI0BHYHO PeasibHOCMb, pedsibHOCMb
YyacmHbIx pakmos u assieHud, u ¢ 3moll MOYKU 3peHUs CaM Ye/108eK eCcmb JIUlb 00UH U3 MAKUX YACMHBIX
¢pakmos» [3, c. 20]. O4eBUOHO, 4YmMO BCE NPOUCX00AWEe MBOPUMCA C HEO0bXOOUMOCMbI U NO
onpedesieHHbIM 3aKOoHAM. McKyccmao 6e3 mBopyYeckol uenu, udyujee «om NPOMUBHO20», He
npusHaroujee HpasCmBeHHbIX OCHOB, Hecem B8 cebe NomeHyuas 3Hmponuu. 3mom ¢Gakmop akmusHO
NposIBAISeMCcs U pacnpoCMpPAaHaemcss Kak MOUHAs paspylwiumesibHas cu/id, Komopas Hapacmaem B8
nocneoHue 200bl. BaxcHO NOHUMAMb, YMO BbICKA3AHHAS XYOOXHUKOM udes, NOO0OHO «MsYy»,
npusedeHHoMy B OBUXeHue, yoapsascb o Opyeol, 3acmassgem yoepxusams 3d0dHHOe UM
UHPOPMAUUOHHOe coobuwieHue. [losmomy yYemkoe npedcmassieHue XyooXHUKd O 3a0aHHOM
HanpasJieHuu Mbic/iu 04eHb He0bXoo0UMo.

Poxt0eHue Xy0oxecmBeHHo20 3aMbIC/IA HOBO20 NPOU3BE0eHUs Hepa3pbiBHO CBA3AHO C
msopyeckol csobodoli asmopa. CB0600a — 00uH U3 BUOOB HE0OX0OUMOCMU, XOMS CB0600a XyOOXHUKA
B UCKYCCMBe 4acmo Nopoxoaem UWio3uto HeKol «4ucmol cB0600b1», HUYEM U HUKEM He 02paHUYeHHOU.
Beob 0719 Xy00oxHUKA NOHAMUSA «cB0600a» U «MBOPYECMBO» BO MHO2OM HEpa30e/uMbl: MBOPUMb —
3Hayum xwms, c80600a MBoOpYeCmMBA — eOUHCMBEHHO BO3MOMHOE CyUeCMBOBAHUE.

B 3moM KoHmeKcme NPUHYUNUAIbHO BAXCHO BbISIBUMb KpUMepPUU CBOO0ObI B Xy00eCmBEHHOM
msopyecmse. OO0UH U3 NOOX000B K BbISBJICHUK MAKUX Kpumepues 0603Haqu1 Hemeykud guiocogp @. B.
W. LLlennuHe, onpedenuswult c80600a KaK HpaBCmMBEeHHbIU BbI60p, OCHOBAHHBLIU HA pasuyuu 0obpa u
371a. EC/iu NO Kakum-mo NpuYuHam msopyeckuld Npoyecc He umeem noJioxumesibHol HpaBcmBeHHoU
OCHOBbI, He HanpasJsieH Ha docmuxceHue Vicmursbi, [Jobpa u Kpacomsi, mo oH mym e npuobpemaem
ompuuamesbHyro (be3HpascmBeHHyH) 0CHOBY, NPUBOOAWYIO K 6eCCUIUK BbICOKO20 OYXOBHO20 HAYA/Id.
Kak cuna mobod Jixcu 3aK1r4aemcs 8 beccunuu UCMUHbI, Mak u cu/ia 31a numaemcs beccunuem dobpa
[5, c. 140-147, 267]. beccunue uckyccmaa 3aKk/o4aemcs He CMOJIbKo B ympame camol UCMUHBI,
CKOJIbKO B beccusiuu Yesoseka coenamse NpasusibHbIl 8bi6op [6, . 369-370]. O0Hako, dax;ce coenas, Ha
nepsbIll B32/190, NPABUJIbHBIU BbI6OP, XYOOHHUK 4ACMO He yoocyxusaemcs dosecmu 3mom Bb160p 00
KOHUA, 4mo nopoxcdaem HOBble NPOCMOpPblI 0719 PACNPOCMPAHeHus e2o 3abnyxoeHud. WMoes
npoussedeHuUss UCKYCCmMBA OOJIXHA He MOJIbKO 3pUMO BOCNPUHUMAMABCS, HEe MOJIbKO CAYHUMb
cpedcmBoM 015 peasiu3ayuu onpedesieHHo20 KOHUenmyaabHo20 peuleHus], Ho B eue 6o/buwield cmeneHu
BJIUAMb HA MOPAJIbHOE, 3CMemuYecKoe, MUpOB0O33peHYecKoe BudeHue. Boss, pa3ym u 4yBCmad UMerom
bosbLoe 3Ha4YeHue Kak cnocobbl u/au CpedcmBa BONJIOWEHUS MBOopYeckol udeu B pPeanu3auyuro
onpeodesieHHo20 XyO0HEeCmBeHHO20 COOepIaHUs, Ho camu no cebe OHU He COCMAsJIStoMm 3Mo20o
cooepxcarus [7, ¢.203]. Takyro NoOMeHy 4acmo MOXCHO BCMPemums 8 COBPEMeHHOM U306pasumesibHOM
UCKYCCMBE, B KOMOPOM BOpPY2 OKA3bIBAGMCS, YMO Mbl YyBCMBYeM padu YyBCmMAd, C/1yuidem Nomomy,
Ymo CAbILUM, U B pe3ysibmame BuUOUM NOMOMY, YMO CMOMPUM. A KAk 6bimb C meM, Ymo YesioBeK
dosm#eH Ymo-mo nepexcusams, Ymobbl YyBCMBOBAMb, U YyBCMBOBAMb, YMobbl OyMamb, MbIC/UMB,
ymobbl OYX0BHO COBEPUIEHCMBOBAMbLCS — PA3B8e MO He Mo, YMOo Npudaem BCemy CMbIC/?

LlyxoBHocmab, Ha Mol B32/1510, AB/19emcs 271asHol cocmas/isirowsed 1106020 MBOPYeCcKo20 Npoyeccd,
6yOb MO XUBONUCL UIU CKY/IbNMYpd, NO33US UAU NPO3d, MeampdsbHoe UCKYCCMBO U/U
KuHemamozpagus. [lodemy OyxoBHOCMb, NPUCYWAs  u306pasumesibHoMy — UCKYCCMBY — 3N0XU
B0o3p0ox0eHus, He Haxooum OMPAax3eHusi B COBPeMeHHOM u306pazumesibHoM UcKyccmBae? M noyemy
mexHU4Yeckul U UHMesIeKmyasbHbIl Npo2pecc, XapakmepHbid 078 Mol 3N0Xu, He 0Kad3as
ompuYamesibHo20 BJIUSIHUS HA OyXO0BHble COCMABJISULUE UCKYCCMBA 3noxu Bo3poxcoeHus? [Toyemy 8
Haw UHGOPMAUUOHHBIU BEK Mbl BUOUM MOJILKO 2/1a3aMu U pa3ymom? He nomomy /iU, 4mo He MOXem
pewums, Kakas UMeHHo mBop4yeckas c80600a Ham Hyx#Ha?

V1 BomM, HAKOHeU, NPeKpacHasi, B03BbILEHHAs udess Ha4uHaem BOJIHOBAMb CO3HAHUE U 3aXU2amab
Oywly XyOOXHUKA-MBOpYAd. B 3mom momeHm BO3HUKAem BMopol BONPOC — O ee BONJIOWeHUU. KaKUMU
cpedcmsamu, byKBasbHO WU GOpMasbHO, Npedcmasisime udero? Hesb3s 3abbiBame, Ymo XyOOXCHUK
BOCNPOU3BOOUM HE Camu NPeoMemsl U ABJIeHUS, d JlUlib MO, YMO OH B HUX BUOUM, d HACMOAWUU uu



UCMUHHBIU XYyOOXHUK BUOUM XAPAKMEPHbIe Yepmabl, KOmopble, Npolds Yepes co3HaHue, oboeawiaromcs
BHYMPEHHUM OYXOBHbIM MUPOM €20 MBOPUA, Peaau3ysach 8 Npou3sedeHul. 3a0a4qa XyOoXHUKA He B MOM,
ymobbl c030aBams YmMo-mMo HOBOE B 0OMBEM HA BCe CO30AHHOe Ha 3emsie U BoNpeKU 3momy, a Haobopom,
YMemb pacno3Hasams UCMUHHYK KpAcomy NPUPOOHbIX ABJ1eHUl, KOMopas CKPbIMA B OKPYXaroWem
Mupe. B Mo e Bpems UCKYCCMBO — 3MO 06MAaH, U//T03Us, CKA304YHbIU MUpP, CO30AHHbIU XYOOXCHUKOM.
Jlaxce usobpaxcas 6bimoBbie CUeHbl, OH NPUBHOCUM B HUX CBOU 0CObble Kpacku u docesne He
cywecmsosaswiue obpassl. [losmomy udes, BONJIOWEHHAS XyOOXHUKOM, — 3MO NpU3pak, 0bmMaH, 8 Hee
00J/I0HEH UCKDEeHHe Bepumb CaM dsmop, UHA4Ye e2o0 mBopYyecmBso obpeyeHo Ha nposas. TobKo
6e33asemHo Beps B UCMUHHOCMb CBOE20 NPoU3BeO0eHUs, XYOOXHUK MOXem 3dcCmasums 3pumesis
No2py3UmbCs B CBOK «CKA3KY», CBOU BOMWEOHbIU, HU Ha YMO He NOXoxuld Mup. B 3mom ciy4ae Hesb3s
He Bepumab 8 CBOe demule HU Ha CeKyHAY. VIMeHHO Mak Xy0oxHUK-mBopey, co30aem abCcoItomHYH Udero
— NPeKpacHyro u Hesblbniemyro. BO3HUKAS B pe3ysbmame MBOPYeCcKUX ycuaul XyOOMHUKA,
npoussedeHuss UCKYCCMBA B CBOeM HACMOosWem bbimuu npuobpemarom Haodau4YHOCMHbIU xapakmep.
Bocnpuamue npou3sedeHus UCKYcCmaa caudemesbcmayem He moJibko 006 UuHOUBUdyabHoOU,
Xy0oxecmBseHHo-06pasHol camobbimHOCMU MBOPUd, HO U Xapakmepu3lyem KOJ/IeKmUBHbIE (pOpMb]
onbima, csolcmBeHHble e20 3noxe. Tak, B eecesneBckol 3CmMemuke Kpacoma eCcmb BOoNJoujeHue
Bceobwell u Be4yHol udeu B YACMHLIX U NPexodAWUX ABJIeHUSX, U OHU OCMAroMCcs C1y4alHbiMU,
Ucye3arouwuMu, Kak omoesibHble BOJIHbI, B8 NOMOKe MAMepUd/ibHO20 NPOUEccd, Ullb Ha M2HOBeHue
ompaxcas cusHue se4yHol udeu. Ho Kak 6bl HU 6bl1 NPeKpaceH UsIH030PHbIU MUpP XYOOXCHUKA, Mbl
BOCNPUHUMAEM MO, YMO HaM Npedsiazaemcs, ONUPAACL HA HAWU YYBCMBA, Ha Hawe npedcmas/ieHue o
mopasnu, o0 0obpe u 31e. BudeHue Xy0oxHUKA 3aKIH4aemcs 8 e20 0Cob0M «HenpasuibHOM», HeCKOJIbKO
HenoHAMHOM BOCNPUAMUU MUpa. B e2o xydoxecmBeHHOU KOHUenuuu Cywecmayem moJbKo 00HA
UCMUHA, a BCe OCMAJIbHOe — JIOXb. Bom noyemy oveHb BaxcHo 3adame cebe BonNpocC, HACKObKO
NpasuIbHO OHU NOKA3bIBAOM HAM UCMUHY, WU 3MO UCKPEHHSS mpaHcaauusa «obmara» [1, ¢. 105-107].

lMocewas BbICMABKU, S 4ACMO 3a0arCh BONPOCOM: «4YmMo makoe CoBpemeHHoe UCKYCCMBO?».
BO3MOXCHO, 3M0 e0UHCMBO CO0EPXAHUA U OPMbI B CUMBOJIUYECKOU UHMepnpemayuu, Bbipaxcaroued
cospemeHHyro uual uodes HeoOHO3HAYHO, O0BYCMbIC/IEHHO U 3/10600HeBHO? Ec/u  coBpemeHHoe
u306pazumesibHoe UCKYCCMBO NPUHAMO OMOXOeCmB/ISMb MOJbKO NPUMEPHO CO CMpemsieHuem K
MOOEepHU3MY, MO aKmMyasbHOCMb 3MO020 UCKYCCMBA COMHUMEesbHA. Hesb3a c1eno C1edo8amsb
Hecmabu/ibHbIM U Kanpu3HbIM MOOHbIM MEHOEHUUAM, He UCNOJ/Ib308AMb HOBAMOPCMABO 8 UCKYCCMAE,
BeOb UCKYCCMBO He 0653amesibHO 00JIHHO bbimb 3/10600HEBHbIM, OHO 00JIXHO bbiMmb AKMYAsIbHbIM.
VIHaye e20 C MAakum e YCNnexoM MOXHO HA3B8amb «CUHOMUHYMHbIM» UCKYCCMBOM. MCKycCcmBo
cywecmayem sHe spemeru. OHO Cyujecmayem celvac, a He 3asmpd, He B4epd, U, KOHEYHO, NO KAKUM-MO
NPUYUHAM OHO He Moxcem bbimb BOCMPeboBAHO CE200HS U HeakmyasibHO 3aBmpd. VIHaye 3mo npocmo
He uckyccmso [2, c¢. 105-107]. CosepweHHO MOYHO, YMO UCKYCCMBO, KOMOpPoe C030aemcs Ha
NPOGECCUOHANIbHOM YPOBHE, BCe20a 00JIHHO OCMABAMLCS PeasbHbIM B HACMOAWEM, NOMOMY Ymo
cnocobHocmMb YesioBeka maopums B 6ol obsacmu BbiICmynaem Kak mBOpYecmso, U UMEHHO B8
mBopYecmBe Ye/l0BeK packpbiBaem cebsi Kaxk XyOOXCHUK.
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Abstract

Materials from a study of the ecology of Arvicola terrestris on the territory of Central Yakutia
are presented, where human intervention with the aim of enriching the commercial fauna
contributed to the formation of new interspecific relationships after the acclimatization of
Ondatra zibethica. Populations of these species, in interaction with each other and with the
habitat transformed by humans, represent a variable natural system, the study of the relationships
and patterns of which is of undoubted scientific interest.

Currently, the once numerous species Arvicola terrestris has been undergoing a decline in
numbers in the places of its traditional existence since the early 80s of the last century.
Consideration of the geographical and stationary distribution of the animal allows one to assess
the state and stability of the population dynamics of this species using specific examples.

Ondatra zibethica is like a rodent, with a more active ecological position and a territorial
species (family areas), surpassing its fellow in size, aggressiveness and agonistic behavior.
Apparently, he was driven out of his habitat. As a result of a comparison of habitat data and a
comprehensive analysis of the modern ecology of Arvicola terrestris, we state the formation of
new biocenotic relationships in the food and spatial relationships of Arvicola terrestris and the
acclimatized species, in the form of competition in the biogeocenoses of Central Yakutia.

AHHOMAayus

MpusoosIMCca Mamepuasbl UCCAe008aHus 3koso2uu Arvicola terrestris Ha meppumopuu
LlempanbHol SAKymuu, 20e BMewamesbCmBo Ye/08eKkd C Ueslblo 0602auieHuUss NPOMbIC/I080U
¢ayHbl,  cNOCOOCMBOBANIO  (POPMUPOBAHUID — HOBbIX — MEXBUOOBbLIX  OMHOWeHUl nocse
akkaumamusayuu Ondatra zibethica. MNMonynauuu 3mux B8udos8 Bo B3aumooelicmBauu Mexody cobol
u ¢ npeobpasyemoll 4esnoBekom cpedoll obumaHus NpPeocmassisstom U3MEeHYUBYH) NPUPOOHYHO
cucmemy, uzydeHue B3aumocssizell U 3aKkoHomMepHocmel KomopoU uMeem HeCOMHeHHbIU Hay4YHbIU
UHmMepec.

B Hacmoswee Bpems], Heko20a MHO204UCeHHbIU Bud Arvicola terrestris, npemepnesaem c
Hayana 80-x 20008 NPOW/I020 BeKa CNAd YUCIeHHOCMU B Mecmax CBoe20 MpPAaduyUOHHO20
CYyWwiecmBoBaHus. PaccmompeHue 2eoepapuyeckoeo U CmauyudibHo2o pacnpedesieHus 38epbKa
No3B0/ISeM HA KOHKPEMHbIX NPUMEPAx OUeHUMb COCMOsSHUe U CmMabusibHOCMb OUHAMUKU
yucaeHHocmu nonyaayud 3mo2o BUdd.

Ondatra zibethica kak epbi3yH, ¢ b6osnee akmusHoU 3Kojo2udeckol no3uuyueld u
meppumopuasbHbIt BUO (CemeliHble y4acmku), npesocxodsuul ceoeeo cobpama 8 pasmepax,
aepeccuBHOCMU U d2OHUCMUYecKUM nosedeHueM. [1o-BuOUMOMY, BbIMECHUJT €20 U3 Mecm e20
obumarud. B pesysibmame conocmasieHuss 0aHHbIX N0 MecmoobUMAHuro U KOMNIEKCHO20
aHanusa cospemeHHol 3konoeuu Arvicola terrestris, Mbl KoHCmMamupyem ¢GopMUpOBAHUE HOBbIX
buoyeHomuYeckux omHoweHUd B8 NUWeBbIX U NPOCMPAHCMBEHHbIE B3aUMOOMHoWweHus1 Arvicola
terrestris u akKIUMamMu3UpPOBAHHO20 BUOA, B BUOE KOHKYPEHUUU B buoeeoyeHo3ax LjeHmpaibHol
SAkymuu.
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BsedeHue

Arvicola terrestris L. (1758) - BoOsHas nosieska, munu4yHbIMu MecmoobumaHusmu 3mo20 8uda Ha
meppumopuu  ecmecmBeHHbIX aHowagmax LleHmpanbHold AKymuu, S879omcsa  3a60/104eHHbIe
0COKOBO - KOYKAPHUKOBbIE Jly2d NO HU3KUM meppacam, oCmpoBa, 00/1UHbI CPeOHe20 meyveHus p. JleHa,
6os0ma, noliMeHHble 03epa ¢ 2ycmol 0KOI0BOOHOU U COBCMBEHHO - BOOHOU pAcmumesibHOCMbH,
3nakos, Carex, Equisetum u Salix. [pbi3yH 8 meyeHue mensio2o BpemMeHuU 200d, Haxooum 3aujUmHbIe,
KOpMOBbIe U MUKPOK/IUMamu4eckue Yci08usl CyueCcmBOoBaHUsa 8 3mux buomonax. 3UMOBOYHbIe HOPbI
YCMPauBarom Ha BO3BbIWEHHbIX 2pUBAX (NO - MECMHOMY «KbIpOas1» SKYym.), 1y2ax, UH020a N0d CMo2amu
uiu pyJioHamu ceHa u obszamesibHo 861u3u KycmapHukos [1; 2].

Memo0b! uccnedosarus

[pocmpaHcmaeHHoe pacnpedesieHue 2pbi3yHoB U3y4asioCb Hamu MemoodoM KPYNHOMAacmabHo20
KapmupoBaHusi Ux nocesieHud. Ydem YucieHHOCmu oHOamp NPoBoOUJICS NO  MemoouyecKum
pazpabomkam, cocmassieHHbIM [ A. Hosukosbim (1953) u I.K. Kopcakosbim (1963). [umarue uzy4anocs
nymem cbopa u onpeodesieHus 0CMamkos pacmeHull Ha Kopmosbix cmosukax (n = 21). Kpome moeo,
NPOBOOU/IUCHL BU3YA/IbHbIE HABIHOOEHUS] B MECMAX #UPOBKU, OCMOMP KPOMOBUH C onpedesieHus BUOOB
pacmerull ¢ noepbizamu [3; 4; 5, 6; 7, 8]. Mo 0as0 BO3MOMCHOCMbL YCMAHOBUMbL NOCE30HHOE
ucnoJ/ib308aHue 6UOMONOB B pa3Hble Ce30HbI 200a U 6o/1ee MOYHO OUEHUMb NEPeKPbIMUe IK0102UHeCKUX
HUW 8 Mom u/u uHol Ce30H 200d.

JKosno2us

lumaemcsa Arvicola terrestris co4YHbIMU HYacmsamu COOCMBEHHO-BOOHbIX U OKOJIOBOOHbLIX
pacmenudl. CpesaHHble cmebau Carex, Phragmites, Sagittaria u opyeux pacmerud oHa docmasssem K
bepe2y Bnasb U noedaem UX HA KOPMOBbIX CMOJUKAX HebOoIbWUX YMONMAHHbIX NJI0WAoKax y ypesa
BoOb! (n = 21). Ee kopmoBoU cmosuk noxox< Ha cmosauk Ondatra zibethica, Ho 06bIYHO MeHbUIUX
pazmepos. OcMampusas KOpMoBble CMOJIUKU, MOXHO 3aMemums, YmMo 3Mom epbi3yH, Kak u Ondatra
zibethica, obbedaem nuwib HUXHOH benosamyro Yyacms cmebned, Haubosiee COYHYIO U HeHCHYIO.

B numaHuu nosiesok obumarowux npubpexcHol nosoce o3ep, Bedyuiee 3HavyeHue 8 NUMAaHuu
umerom bosiee 5 - 6 cobcmseHHo — BoOHbIX (y oHOamps! 8 Budos) u 10 Budos 31akos u Carex, 8 kKayecmse
00NOJTHUMEIbHO20 KOPMA UCNOJIb3YHOMCS euje CMOJIbKO He BUOOB MPAaBIHUCMbIX U KYCMAPHUKOBbIX
pacmeHud. Haubonee wupokul cnekmp kopmos om 30 do 40 Budos umerom nojesKku, obumaroujue
800/1b

bepezosol 1uHuu cmapuy, (mabi. 1). 3mo c8a3aHo ¢ bobWUM pa3HO0bpaA3uemM BUOOBO2O COCMABA
pAacmumesibHoCmu 8 Makux munax mecmoobumarud.

Arvicola terrestris ycmpausaem Hopbl U ybexuwa pdzHo20 mund. BeceHHue, JiemHue U
3UMOBOYHbIE. BeceHHuUe u JlemHue Hopbl UMerom 3Ha4yeHue 3aujUmHbIX U BbIBOOKOBbIX, 3UMOBOYHbIE —
3auwumHbie u kopmossle. C BeCHbl U BCe JIemo 38epeK

depxcumcs 80016 bepe2osoll IUHUU BOOOEMOB, NO MUXUM PeYHbIM 3aB00SM U Cmapuuyam. Jlemom
HuBem 8 NPOCMbIX HOPAX, OKAHYUBAOULUXCS eHe30080U Kamepol, pacnosioxeHHod 8 10 - 15 cm om
NOBEPXHOCMU 3eMJ1U, NPOPbIMbIE X00b! UMEoM 0BAsIbHYH GopMY. [pu 3mom Bbicoma xo008 6o/ibuie Ux
WUPUHBI. 38epeK Makx e nocesasemcs U BHympuU 60JI0MHbIX KOYeK /U B BbI2HUBWIUX CMBOJ/IAX 0epeBbes,
YCmpausas BHymMpU HUX Kpye/ible 2He30a U3 Cyxold mpassbi.

B KoHUe urosil Hayase as2ycma BOOSIHble NOJIeBKU Nepexoossm HA Mecma CBOUX 3UMOBOK U
HA4yuHarom pbimb 3UMOBOYHbIE HOPbI. B 3Mom nepuod NUMAaHue 3e/1eHbIMU Be2emamuBHbIMU Yacmsamu
pacmexuti NocmeneHHoO 3aMeHSIFOMCS KOPHSIMU U KOPHeBUUWaMU. 3B8epek NPoKanbiBaem OJIUHHbIE HOPbI,
K Mecmam Kopmexcku nod 3emsied, U Bbic/Iedumb eé 04eHb mpyoHo. [1pu 3mom Ha NOBEPXHOCMU 3eM/iu
0CMAaroMCcsl XOJMUKU Pad3HO20 pa3mepa «KPOomoBUHbI», codepxauwjue cmebnau mpas u m.n. [1o
KPOMOBUHAM MOXCHO Onpedesiumb Mecma #UpPOoBKU epbi3yHd.



Tabauya 1
Cnucok Kopmosbix pacmeHul BoossHol nonesku CpedHell JleHb! (Hawu 0aHHbIe)

Bcmpeyaemocmeb
Ne Buo Ha KOPMOBbIX
CMOoJIuUKax*
1. | Ocoka uzsauwHasa — Carex delicate C.B. Clarke. +4++
2. | Ocoka sunrotickas — C. wiluica Meinsh. +++
3. | Ocoka Hocamasi — C. rostrata Stokes. ++
4. | Ocoka ny3bipyamasi — C. vesicaria L. +4+
5. | XBouwy peqHoll — Equisetum fluviatile L. +4+
6. | XBow, nonesoli —E. arvense L. +++
7. | Aup obbikHoseHul — Acorus calamus L. +++
8. | Kambiw o3epHbit — Schoenoplectus lacustris (L.) Palla. ++
9. | bekmaHusi sBocmoyHas — Beckmannia syzigachne Fern. ++
10. | Baxma mpexaucmHas — Menyanthes trifoliatal L. +
11. | BodsHas coceHka — Hippuris vulgaris L. +
12. | KanyxHuya bonomas — Caltha palustris L. ++
13. | Jlucoxsocm B3dymaill — Alopecurus arundinaceus Poir. ++
14. | MbimHuk — Pedicularis L. ++
15. | MNopyyelHuk — Sium L. ++
16. | Po2o3 wupokonucmHbit — Typha latifolia L. +++
17. | TpocmHuk 0bbiKHOBeHHbIU — Phragmites australis (Cav.) Trin. Ex Steud. +4+
18. | TpocmsHka oscsHUuesudHas — Scolochloa festucacea (Willd.) Link. ++
19. | l'epanHb nyeosasi — Geranium pratense L. +
20. | Jlandyamka eycuHas — Potentilla anserina L. +++
21. | Jlandamka sBune4amas — P. bifurca L. +
22. | Kposoxnebka anmeyHas — Sanguisorba officinalis L. ++
23. | KpecmosHuk fikosa — Senecio Jacobaea L. +
24. | KpecmosHuk 6omomHbit —S. paludosus L. ++
25. | OdysaHyuk — Taraxacum F.H.Wigg. +
26. | Monesuya skymckasa —Agrostis jacutica Schishk. +
27. | MNoomapeHHUK cesepHbit — Galium boreale L. +
28. | lNonbiHb — Artemisia L. +
29. | MNodopoxcHuk bosbwol — Plantago major L. ++
30. | Ibiped nonsyyud — Elytrigia repens (L.) Desv.ex NevsKi. ++
31. | TbicayenucmHuk — Achillea L. +
32. | Aumerb nyeosoll — Hordeum brevisubulatum (Trin.) Link. ++
33. | UinemHuk — Scutellaria L. +
34. | bepesa —Betula L.* +
35. | MBa—Salix L.* +
lpumeyqaHus:

*Bcmpeyaemocmbs HAa KOPMOBbIX CMOJIUKAX: +++ - HACMO, ++ - CpeéHe, + - DeaKO.

*/IpesecHble NOPoObI.

HecKko/ibko No30Hee OHU npucmynarom K 3deomosKe 3uMHUX 3andacos. 3umol u DGHHetj BecHol

NUMAromcs 2/1aBHbIM 06pa3omM NOO3eMHbIMU YACMAMU MPABSHUCMbIX pAcmeHud, a makxie Kopol
HeKomopbIX KYyCMAapHUKoB. B me4eHue 3mux Mecsayes 3e/ieHble Kopma nompebnsiomcs B8
He3Ha4yumesibHOM KoJiudecmae. V13 iumepamypHbIX OaHHbIX U3BECMHO, Ymo uHo2oa Arvicola terrestris
noedaem HAceKkoMbIX, MOJIJIFOCKOB, MAIeHbKUX pblbOK [1; 9].

buouyeHomuy4eckue omHoweHus

B Hacmosiuee Bpems Heko20a MHo2o4uceHHbId Bud Arvicola terrestris, npemepnesaem yce
Hecko/sibko Odecamusiemud cnad 4YucieHHocmu. Mkl cyumaem, 4Ymo 30ecb cpabomasa NpuHYUN
KOHKYpeHmMHOo20 UCKIo4eHuUs 3akoHa I.@. [ayse. B 3akoHe I. . [ay3e 2080pumcs, Ymo 08a BUOA HUBbIX
0p2aHU3MOB He Mo2ym Cyujecmaosams HA 00OHOU U mol Xe meppumopuu, eciu UxX 3Kos02udyeckue
nompebHoCMu 00UHAKOBbI UJIU 20B0PS UHbIMU C/TOBAMU, OHU 3AHUMArOmM OO0HY 3K0JI02UYeCcKyro HuWly. To
ecmsb, 08a 6/1U3KOPOOCMBEHHbIX BUOA, HE MO2YM 3AHUMAmMbe 00UH U mom Xce buomon. [lepekpbiBaHue



cmayud Bo3HUKAem, eciu pasz/iuyHble Budbl NPU COBMECMHOM 0bUMAHUU UCNO/Ib3YHOM 00HU U me Xce
pecypchbi. [lepekpbiBaHue Moxem bbimb NOJIHbIM (AKMUBHAS KOHKYPeHUUS) UIUu 4acmuYHbIM (NacCuBHas
KOHKYPeHUUs), N0 00HOMY UJIU HeCKOJIbKUM NAapamMempam 3Kosocudeckold Huwu [10]. Ha Haw 8325150,
2MOM 3aKOH NPOSIBUJICS B YCJ10BUSIX LjeHmpasibHOU SIKymuu 8 CBA3U BBOOOM B 3KOCUCMeMbI pecnybiuku
uHmpooyueHma — Ondatra zibethica.

B Hawem cny4ae, B BeceHHee - lemHull Nepuod BO3HUKAEM KOHKYPeHUUsI B MPoduyeckux u
CMAYUOHA/IbHbIX OMHOWEHUSX Mexdy 3MumMu BUOAMU. bepe2oByHo 30HY U BOOHYH aKBAMOpPUK BOO0EMa
B 1emHee Bpems Kpome Ondatra zibethica 3acensem u Arvicola terrestris.

Arvicola terrestris secHol nepecesisemcs ¢ Mecm 3UMOBKU HA OKOJI0B0OHbIE buomonsl 8000eMoB
019 Ce30HHOU CMeHbI cmauyud - NPUHYUN cmayuasisHold BepHocmu. 30eck 38epek akmusHO noedaem
OKOJIOBOOHYH U COBCMBEHHO BOOHYH pAcmumeslbHOCMb U CMPOUM BbIBOOKOBbIE HOPbI, NOIMOMY
KOHKYpeHuuUs buomuyeckux OmMHOWEHUSIX HeCOMHeHHO cyujecmsyem. CnucoK KOPMOBbIX 06beKkmos
Arvicola terrestris sBkaroyaem 35 BudoB U3 HUX OKOIOBOOHbIX U COBCMBEHHO-BO0HbIX pacmeHud — 7. Y
Ondatra zibethica 8 L{eHmpanbHO-aKyMCKoU HUBMEHHOCMU HaMU BbisBaeHo 32 Bud pacmeHud, u3 Hux 8
OKO0JIOBOOHbIX U COOBCMBEHHO-BOOHbIX pacmeHul u3JitobsieHHble KOMNOoHeHmMb! pauuoHa (Tabn. 2).
VznrobneHHasi Kopmosasi 6aza Ondatra zibethica cxoxca ¢ Arvicola terrestris Ha 70-80 % u 6onee. Mexdy
SMuMU BUOAMU NepeKkpbIBaHue cmauul 8 jemHUl Ce30H MOMHO CYUMAMb NOJIHbIM (AKMUBHAS
KOHKYpeHuus,).

Tabauya 2
Cnucok noedaembix KOPMOBbIX pacmeHull oHoamps! LleHmpasibHol AKymuu (Hauwiu 0aHHble)
Ne Hazsarue pacmerul JlamuHcKue Ha3BaHus
1. Ocoka Hocamasi Carex rostrata Stokes.
2. Ocoka ny3blpesamdasi C. vesicata Meinsh.
3. TPOCMSHKA 0BCAHUUEBUOHAS Scolochloa festucaceae (Willd.) Link.
4. Pdecm cnsitocHymbil Potamogeton compressus L.
5. Pdecm npoH3eHHoUCMHbIU P. perfoliatus L.
6. Pdecm epeberH4yamail P. pectinatus L.
/. Pdecm B/1a2anuuHbIl P. vaginatus Turcz.
8. Pdecm 3/1aKko8bil P. gramineus L.
9. Ypymb mymosyamas Myriophillum verticillatum L.

10. | BoosHbie Mxu

11. | Kunped 6010mHbIU

Epilobium palustre L.

12. | XBoCMHUK 06bIKHOBEHHbIU

Hippuris vulgaris L.

13. | Yepeda mpexpazdenbHas

Bidens tripartite L.

14. | KpecmosHUK SIkosa

Senecio Jacobaea L.

15. | bekmaHusi BOCMOYHAsi

Becrmannias yzigachne (Steud.) Fern.

16. | Exe20/108HUK BCN/IbIBLIUU

Sparganium emersum Rehm.

17. | ly3bipyamka masias

Utricularia minor L.

18. | Packa maneHbKas

Lemna minor L.

19. | A4meHb KopomKoocmucmail

Hordeum brevisubulatum (Trin.) Linr.

20. | opeu 3eMHOBOOHbIU

Polygonum amphibium (L.) S.F. Gray

21. | bonomHuk 6o10mHbIU

Callitriche palustris L.

22. | Jliomuk 'menuHa

Ranunculus Gmelinii DC.

23. | beckunbHuya aynma

Puccinellia Hauptiana V.Kzecz

24. | bonomHuya 6oromHas

Eleocharis palustris (L.) Roem.et Schult

25. | Xsow peyHou

Equisetum fluviatile L.

26. | Xsow nosesoll

E. arvense L.

27. | Jlucoxsocm mpoCmHUKOBUOHBIU

Alopecurus arundinaceus Poiz.

28. | CabenbHuk 6010mMHbIU

Comarum palustre L.

29. | TpOCMHUK HoX#cHbIU

Phragmites australis (Cav.) Trin. ex Steud.

30. | Aup 06bIKHOBEHHbIU

Acorus calamus L.

31. | KyBWUHKA YembipexepaHHasi

Nymphaea tetragona Georgi.

32. | Cmpenoaucm naasarouyudl

Sagittaria natans Pall.




3aknoqeHue

Konuvyecmso noedaemoll cobcmaeHHo-800HOU pacmumesibHocmu y Arvicola terrestris no obbemy
meHbwe, yem y Ondatra zibethica, Ho KOHKYpeHuus 8 NUMAaHuu, NO HAWuUM Habiro0eHUAM ecmsb. Tak Kak
BudoBoe pasHoobpasue pacmeHud, nompebsigembiX 8 1IemHUld Nepuod 3MumMu BUOAMU B MeX UU UHbIX
Bo0oemax U0eHmuUYHbI. 3UMol KOHKYpPeHUuUU 8 mpoguyeckol cgepe mexcoy smumu Budamu Hem. Tak Kak
2PbI3YHbl, HAYUHAS C aB2ycmad, 0bumarom 8 pazaUYHbIX IKO02UHECKUX HULIAX.

puqUHbI CHUXCeHUS YucieHHocmu Arvicola terrestris, Heko20a MHO204UCIEHHO20 BUOA B PE2UOHE,
OKOHYamesibHo He BbISICHeHo, mpebyem bosee muiamesibHo20 UCCIe00B8aHUSA. ECmb He U3y4YeHHas
MUKpobuosio2uyeckas cmopoHa sonpocd. BosmoxcHo, Ondatra zibethica akkiumamu3upoBaHHbIlU BuUO
AB719€MCs HoCumesieM NAapBoBUPYCd, NAMO2eHHO20 abopueHHbIM Budam [11].
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Abstract

The article deals with the key postulates of economic development of the Karabakh region
in the new conditions. The conceptual bases and priorities of the conducted restoration and revival
works in the Karabakh economic region are analysed. Priority directions of building the economic
structure of the region taking into account the resource potential are considered. The importance
of the most effective use of traditional and new economic spheres in the period of ensuring the
Great Return of former settlers is noted. Possibilities of newly created economic structures,
including Aghdam industrial park, were considered. Recommendations and proposals on
realisation of key directions of socio-economic revival of Karabakh are prepared.

Keywords: Azerbaijan, Karabakh, Karabakh economic region, Aghdam, Shusha, structure of
the region's economy, key postulates of Karabakh's development, development goals of Karabakh
economic region.

In the context of global transformations, Azerbaijan is carrying out a historic mission - the
restoration of the territories liberated from occupation. The development of newly created economic
regions will strengthen the country's competitiveness. At the same time, it will create additional
opportunities for the development of many sectors of the economy, including agriculture, which is
important for ensuring food security. It is well known that the agricultural sector plays a special role in
creating food security [1]. At the same time, the creation of competitive enterprises accelerates the
creation of new sources of financial and economic growth [2]. From this point of view, the creation of
modern technology-based enterprises in post-conflict areas will give an additional boost to the
development of the country's economy in general. It should be noted that the development of innovative
segments of economic regions, high-tech production and the formation of a modern professional
structure of their population can contribute to the creation of favourable institutional conditions for the
purpose of attracting investments to the region and the development of market infrastructure for the
capitalisation of existing resources [3]. On the other hand, the use of new approaches and economic
mechanisms is preferred in the development of the Karabakh region [4]. The financial system of economic
regions has a great influence on their development. It conditions the existence, constant development
and normal functioning of the financial system of these regions [5]. The considered components of the
financial system allow to explain and reveal its role and importance in economic regions [6]. Also, the
problems of creation of banking infrastructure in the territories freed from occupation for
implementation of financial mechanisms and financial-credit organisation should be solved [7]. The
financial system of the economic regions is an important part not only of the national economy.
Important components of financial markets of economic regions are investment funds and companies
[8]. This is due to the growing role of each region in the overall economic development of the country,
where investments are the main stimulus [9]. Thus, the creation of such funds reduces the budget burden
of economic regions in terms of increasing investment attractiveness [10]. This mechanism is
implemented through private and public partnership. The financial and credit system of economic regions
is closely related to other areas of its economic and social life and has a significant impact on them [11].

After the Great Karabakh Victory, new realities emerged in Karabakh, in general, in the territories
liberated from occupation [12]. Our public buildings, production infrastructure and degraded lands,
destroyed for almost 30 years, have been liberated from the enemy and new realjties have already been
formed. In such a situation, the strategic goal is to revitalise these areas as soon as possible, to ensure
their socio-economic development and to implement measures related to the return of the population in
a complex and systematic manner. In Azerbaijan, work in this regard is ongoing at the state level. Before
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the end of the war, the construction works were started, the relevant conceptual ideas, approaches, the
main directions of the state economic policy were defined, and appropriate measures were taken [13]. It
is known that in the territories liberated from occupation, if we approach the analysis of the pre-
occupation period, there were enough natural resources, and due to their effective use it is possible to
restore the infrastructure destroyed during the occupation and to create sources of socio-economic
development. In addition, there is the question of improving the management system of the liberated
territories, establishing a more flexible form of management, i.e. in accordance with the challenges of
the modern era.

Each of the newly created economic regions of Karabakh and East Zangezur has its own unique
development characteristics, natural and economic resources [14]. Currently, the main task is to
effectively use these economic resources, to take into account the realities of modern economic
development in addition to the traditional economic sectors of the region, to evaluate the priorities and
effectively use the resource potential related to the Great Return, to form the production infrastructure,
to improve the standard of living and to provide employment to the population. Considering the problems
is one of the important conditions [15]. From this point of view, the solution of the development problems
of the Karabakh economic region is a constant topic of discussion for the state and society and remains
relevant. Among the traditional economic sectors of the Karabakh economic region, there are
undoubtedly more agriculturally oriented directions. Already during the Soviet period, various
agricultural sectors developed strongly in Karabakh, especially in the regions of Agdam, Fuzuli, Barda,
Agjabadi and Tartar [16].

The mechanisms of benefits and state support that will be applied in the economic zone are very
attractive, and these factors will give a serious impetus to the development of manufacturing industries
of various sectors of the region. We believe that here will be created a fundamental basis for the
development and application of innovations for the technological development of the region [17]. Along
with this, in the modern era, the urgent problems of the development of the Karabakh economic region
come to the forefront, as new realities have emerged in the territories liberated from occupation after
the Great Karabakh Victory [18]. Finally, our public buildings, production infrastructure, degraded lands,
which were destroyed for almost 30 years, have been liberated from the enemy. Under such conditions,
the strategic goal is to revive these territories as soon as possible and ensure their socio-economic
development, as well as the comprehensive and systematic implementation of measures related to the
return of the population. In Azerbaijan, work in this direction is being carried out at the State level. Even
before the end of the war, the relevant conceptual ideas, approaches, main directions of the economic
policy of the state were defined and adequate measures in this direction were initiated [19].
Undoubtedly, first of all, it is necessary to demine these territories and create appropriate conditions for
safe life and work of the population. In our opinion, the work in these directions is proceeding according
to plan, but we believe that additional measures are needed to further intensify these issues. We would
like to note one issue separately: given that demining of territories takes time, more intensive measures
are needed to accelerate construction and reconstruction activities and, in general, the processes of
socio-economic development [20]. It is known that in the territories freed from occupation, if you
approach the analysis of the pre-occupation period, there were enough natural resources, and due to
their effective use, it is possible to restore the infrastructure destroyed during the occupation. In addition,
issues of improving the management system of liberated territories, establishing a more flexible form of
management in accordance with the challenges of the modern era deserve attention. In particular,
attention should be focused on creating a network of export-oriented and competitive enterprises [21].
Taking into account global challenges, in terms of approaches to the problems of developing the
Karabakh economic region, we can note that the formation of the main economic sectors here requires
a certain time [22]. But it is possible to restore the activity of agricultural fields in a short period of time,
and considering that the application of modern technologies, including "smart" technologies, is
preferred. In this regard, the provision of modern and "smart" technologies in the development of the
Karabakh economic region will allow to increase productivity, optimize costs and obtain more income

[23].

On the other hand, we believe that it is important to develop, prepare and put into operation a
wider network of agro-industrial processing enterprises in the context of the production infrastructure
that has already begun to be created. Thus, there are great prospects for the development of agriculture
and the agricultural sector as a whole in Karabakh and other territories liberated from occupation [24].
We believe that when considering these issues, special attention should be paid to the European
experience, including the experience of other countries of the world, and the issues related to their



application should be studied in depth, taking into account the local conditions, and the financial
mechanisms of related measures should be resolved. On the other hand, taking into account the
characteristics of the socio-economic development of Karabakh, special attention should be paid to the
complex development of economic sectors that can be important in the modern era. We believe that one
such sector can be tourism. Tourism is a very characteristic field for Karabakh, even in the Soviet era. In
the city of Shusha there was a large sanatorium which was known throughout the Soviet Union. There
was also an "Istisu" complex in Kalbajar. Of course, these are quite few, and the possibilities of the
Karabakh economic region in terms of tourism are much greater, and almost every region has tourism
potential. But here, in our opinion, the problem of tourism development is connected with the city of
Shusha.

Currently, the restoration and revitalisation of Shusha has entered an intensive phase. Hundreds
of ancient buildings and monuments of historical significance are being restored and large-scale works
are being carried out. Despite the fact that the territory of the city of Shusha is small, there is a great
opportunity to create hotel complexes and tourist enterprises here, and this, in turn, will bring tourist
areas and tourist brands to Shusha, the formation of national tourist brands can create additional
conditions for the intensive development of the tourism sector in Shusha, and the development impulses
of Shusha will contribute to the Karabakh economic region as a whole [25].

At the same time, it is important to objectively evaluate the opportunities for tourism and
recreation and to build tourist-hotel complexes accordingly. This, in turn, can be a strong stimulus and
motivation for the development of other sectors, public catering, transport, other employment,
handicrafts in the city of Shusha, expansion of added value and financial sources, increase in employment
opportunities, creation of new jobs. It should be noted that the acceleration of the development
processes in the territories freed from occupation is the organisation of service areas in a wide segment
and, undoubtedly, the intensification of the development of the transport sector - public transport, the
development of other service areas of the city economy and, at the same time, the creation of public
catering and hotel complexes in the service sector, giving importance and creating areas of activity based
on knowledge economy and digital technologies based on intellectual resources in the city can have a
positive effect on the current development of more attractive and renewable cities [26].

It is possible to restore the activity of agricultural fields in a short period of time with the
application of modern technologies, including ‘smart’ technologies. In this regard, the introduction of
modern technologies in the development of the Karabakh economic region will increase labour
productivity, optimize costs and generate more income. On the other hand, we believe it is important to
put into operation a wider network of agro-industrial processing enterprises in the context of the
production infrastructure that has already started to be created. Thus, there are good prospects for the
development of agriculture and the agrarian sector as a whole in Karabakh and other territories liberated
from occupation [27].

The creation of agro-parks, various enterprises for processing meat and meat products, milk and
milk products, creation of fruit processing enterprises to meet domestic demand for these products and
export opportunities abroad is very relevant. In these directions, the prospects of organising economic
activity zones with the status of free economic zones are also of interest. Free economic zones provide
additional incentives for strengthening economic security. Diversification of the economy and
mobilisation of the determinants of its development are among the priority postulates of modern
development [28]. On the other hand, as we noted at the beginning, in the processes of revitalisation of
post-conflict territories, serious importance should be attached to the reliability of financial mechanisms
and measures to ensure financial stability [29]. Such approaches can give an additional impetus to the
intensification of economic development processes, first of all, to the formation of real economic sectors
in the territories liberated from occupation. In general, the improvement of the competitiveness of the
spheres of the real sector of the economy should be carried out systematically [30]. It is planned to use
more productive mechanisms and practical tools for intensive development of the economy [31].

We believe that there are great opportunities for the development of sericulture and the creation
of industrial processing enterprises in Karabakh. Their use will contribute to the development of the
textile industry in our country, the strengthening of its activities in its separate directions, and the use of
raw materials available here, including the development of cocoons, cotton cultivation, wool supply, etc.
it can give a serious impetus to the creation of additional jobs and processing-supply enterprises in these
directions. Development of the city of Shusha, which is the center of Karabakh, representation of service
areas in a wide segment and, of course, ensuring the development of the transport sector - public
transport, development of urban economy areas, primarily service areas, and at the same time, more



importance to activities in the direction of public catering and hotel complexes drawing attention [32].
Formation of fields of activity based on intellectual resources in Shusha through knowledge economy and
digital technologies can be more attractive and suitable for the current situation of the city [33]. Thus,
taking into account the protection of the city of Shusha by the state, it is important to seriously evaluate
these issues in the modeling of the socio-economic development of the city [34]. But at the same time,
we believe that in order to ensure the socio-economic development of the city, to solve the problems of
provision and supply of the city population, the creation of suburban infrastructure and the more efficient
use of the potential of the villages of Shusha district close to the city should be kept under strict control.
In our opinion, the creation of various segments of light industries, including food products enterprises
producing competitive high-quality food products, could be effective here. We believe that our country
has relevant experience in this regard, for example, a network of competitive and export-oriented modern
enterprises has been put into operation in the Sumgayit industrial center over the past 10 years [35].

At the same time, the development of all segments of the ancient art of carpet weaving, which is
quite characteristic of Karabakh, in the areas of light industry, the creation of a carpet weaving museum,
and the expansion of activities in the direction of carpet weaving, including processing enterprises for
various segments of textiles and the creation of national brands, could be more effective. The use of local
toponyms in the branding of products to be produced, mainly the use of the toponyms of Karabakh and
Shusha, as well as the promotion, promotion and greater focus on Shusha and Karabakh at the world
level, will make Azerbaijanis all over the world more aware of the symbols, values and national treasures
associated with Shusha [36]. Thus, the intensification of the socio-economic development of the
Karabakh economic region, the realisation of the existing potential, the creation of a transport-logistic
complex and a warehouse are among the important conditions for solving the problem of the region's
economic security, first of all, the food security with quality food products, and these should be taken
into account in the context of the socio-economic development of the city of Shusha. In our opinion, more
attention should be paid to the more efficient use of the mechanism of free economic zones in the
realisation of these indicated directions of activity in Karabakh [37]. The creation of such economic zones
is widespread in the world experience, for example, similar economic zones have played a great role in
the economic success of many countries of the world, first of all, in China [38].

Taking measures in the mentioned directions is one of the factors of great importance for the
development of the city of Shusha, and taking into account all of them in the near future will lead to the
revitalisation of the city of Shusha, more efficient use of its development elements through "smart"
technologies, intensification of the processes of urban construction and creation of infrastructure
networks, and acceleration of the Great Return [39]:

— Development of entrepreneurship in economic regions, provision of effective employment,
reduction of poverty, provision of continuity of development of processing enterprises;

— Investments in economic regions for the development of regional entrepreneurship, including
the assimilation of agricultural technologies, preparation and implementation of investment
programmes;

— We consider it expedient to develop and implement purposeful recovery plans that take into
account all directions of action and that more clearly identify the development priorities of each of the
Karabakh and East Zangezur economic regions;

— We consider it important to prioritise the creation of processing enterprises in the East Zangezur
economic region, and in this regard it is more appropriate to create similar enterprises, especially in the
Zangilan and Jabrayil regions;

— It is important to solve the financial and insurance mechanisms without delay in order to
accelerate the socio-economic development in the Karabakh and East Zangezur economic regions and to
create the corresponding infrastructure and service package in the region, etc.
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Abstract

This article analyzes the atmospheric air temperature and precipitation regime based on
information from meteorological stations located in the foothill zone of the North Caucasus region
for four 30-year periods: 1961-1990, 1971-2000, 1981-2010 and 1991-2020. Graphs of the
annual distribution of air temperature and precipitation amounts for six meteorological stations
were constructed: Kislovodsk, Vladikavkaz, Stavropol, Cherkessk and Nalchik in the specified
periods. The studies showed that an increase in intra-annual and average annual temperature is
observed in each subsequent period under consideration at all stations. Unlike changes in
temperature, changes in precipitation are uneven, with periods of decrease and increase in
precipitation amounts. In assessing the change in climatic characteristics for the foothill zone of
the North Caucasus region, averaged values obtained at six meteorological stations over four
thirty-year periods were used. It was found that the angular coefficient of the linear trend of
average annual temperature in each subsequent thirty-year period is higher than the previous one,
and the linear trends of precipitation amounts are not unidirectional.

Keywords: temperature, precipitation regime, North Caucasus region, foothill zone, intra-
annual distribution, linear trend.

Air temperature and precipitation are fundamental indicators for describing climate and can have
widespread impacts on human life and ecosystems.

According to the materials presented in the Third Assessment Report, since the 1980, each
subsequent decade has been warmer than any previous one since 1850. The current average global
surface air temperature is about 14.9°C, which is 1.2°C higher than in the pre-industrial era. The average
rate of surface air warming during 1976-2020 was 0. 18°C/10 years globally, and during this period alone,
the global temperature increased by 0.8°C [1].

Russia occupies a special place in the context of the climate change problem due to its size,
geographic location and exceptional diversity of climatic conditions. In Russia, the rate of warming since
the mid 1970 is now more than two and a half times higher than the global average [2].

Around the world, 2016 was the warmest year on record, 2020 was the second warmest year, and
2012-2021 was the warmest decade on record [3].

Climate change has a significant impact on atmospheric processes and the natural and climatic
characteristics of all regions [4, 5, 6].

When describing the regional climate, temperature and precipitation data are also fundamental
climate indicators. Using information on the temperature and precipitation regime allows us to solve a
wide range of scientific and practical issues.

To study climate change at meteorological stations in the foothill zone of the North Caucasus
region, we used data on atmospheric air temperature series and precipitation amounts. The foothill zone
of the North Caucasus is a strip about 300 km wide, stretching from northwest to southeast for more
than 900 km. Average heights are 500—1000 m above sea level. This paper examines changes in climate
indicators at six meteorological stations in the foothills of the North Caucasus region: Kislovodsk
(Stavropol Krai, 819 m above sea level), Vladikavkaz (Republic of North Ossetia-Alania, 680 m above sea
level), Buynaksk (Dagestan, 560 m above sea level), Stavropol (Stavropol Krai, 540 m above sea level),
Cherkessk (Karachay-Cherkessia, 526 m above sea level), Nalchik (Kabardino-Balkaria, 500 m above sea
level). The physical and geographical characteristics of the meteorological stations are shown in Fig. 1.
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Figure 1. Physical and geographical position of meteorological stations

The analysis was carried out using data from hydrometeorological observations at meteorological
stations of the state observation network of Roshydromet, provided by the North Caucasus Department
of Hydrometeorological Service and data using an electronic resource [7].

This work is a continuation of the study of climate change in the foothill zone of the region [8, 9].

To assess changes in the temperature and precipitation regime in the foothill zone of the North
Caucasus region, a comparative analysis of meteorological data for four 30-year climatic periods (196 1-
1990, 1971-2000, 1981-2010 and 1991-2020) was carried out.

Changes in intra-annual temperature over several decades indicate its increase in each subsequent
period at all stations (Fig. 2). Comparing the first basic climatic period (196 1-1990) with the later climatic
period (1991-2020), it can be seen that at all weather stations in the foothill zone of the North Caucasus
region, an increase in the average temperature was observed in all months. In Stavropol and Cherkessk,
the increase in the average annual temperature was 0.8 °C (from 9.2 °C to 10.0°C and from 9.0°C to
9.8°C, respectively). Similarly, in Nalchik, Vladikavkaz and Buynaksk, the average annual temperature
increased by 1.2°C (from 9.3°C to 10.5°C, from 8.5°C to 9.7°C and from 9.9°C to 11.1°C, respectively),
and in Kislovodsk by 0.9°C (from 7.8°C to 8.7°C).
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Figure 2. Intra-annual distribution of air temperature in the foothill zone of the North Caucasus region
in the periods 1961-1990, 1971-2000, 1981-2010 and 1991-2020.

Changes in precipitation patterns in the region were uneven. There were periods of decrease and
increase in precipitation. In Stavropol and Vladikavkaz, the average long-term precipitation was lowest
in the second period of 1971-2000 (554.0 mm and 935.6 mm, respectively) and highest in the first period
in Stavropol (196 1-1990 - 569.1 mm) and in the fourth period (1991-2020 - 954 mm) in Vladikavkaz. In
Kislovodsk, Nalchik and Buynaksk, the highest amount of precipitation was observed in the third period
under consideration (1981-2010 - 672.1 mm, 647.4 mm and 675.5 mm, respectively), and the least in
the second period (1971-2000) in Kislovodsk (645.8 mm) and Buynaksk (463.2 mm) and in the fourth
period (1991-2020) in Nalchik (634.5 mm). In Cherkessk, the highest amount of precipitation occurred
in the period 1991-2020 (592.9 mm) and the least in the period 1961-1990 (569.1 mm). The differences
in average annual precipitation between the first and fourth climatic periods were-10.2 mm in Stavropol,
+0.6 mm in Kislovodsk, -1.9 mm in Nalchik, +44.8 mm in Vladimir, and +5.3 mm in Buynaksk.
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Figure 3. Distribution of precipitation in the foothill zone of the North Caucasus region in the periods
1961-1990, 1971-2000, 1981-2010 and 1991-2020.

To assess the changes in meteorological parameters for four thirty-year periods for the foothill
zone of the North Caucasus region, the average values were calculated and the analysis of changes in
meteorological parameters was carried out using the methods of mathematical statistics. The trends
were calculated using the well-known least squares method. The angular coefficient of the linear trend
equation b is expressed in degrees per decade (°C/10 years, temperature) and in millimeters per decade
(mm/10 years, precipitation). The strength of the trend, its statistical significance, was estimated by the
value of D (%), the contribution of the trend to the explained variance.

Figure 4a presents comparative estimates of the rate of change in the average annual surface air
temperature in the foothill zone of the North Caucasus region. It is evident from Figure 4 that the angular
coefficient in each subsequent thirty years is higher than the previous one. In the period 196 1-1990, there
was a statistically insignificant decrease in the trend b=-0.11°C/10 years, with D=1.7%. In the period
1971-2000, the trend is positive, statistically significant, and the growth rate was b=0.29°C/10 years,
with D=11.0%. In the period 1991-2020, the growth rate of the average annual temperature reached
b=0.79°C/10 years with a contribution to the total variance of D=54%. When considering the
precipitation amounts (Fig. 4b), we can conclude that the linear trends are not unidirectional: in the
periods 1961-1990 and 1991-2020. A decrease in linear trends is observed at a rate of -6.84 mm/10
vears and -24.7 mm/10 years, respectively, while a slight tendency towards an increase in the growth
rate is observed in the periods 1971-2000 (14.9 mm/ 10 years, D=2.3%) and 1981-2010 (9.31 mm/ 10
years, D=7.9%), respectively.
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Figure 4. Average annual temperatures and precipitation amounts with linear trends in the foothill
zone of the North Caucasus region in the periods 1961-1990, 1971-2000, 1981-2010 and 1991-2020

The conducted analysis of changes in intra-annual and average annual air temperature indicates
ongoing warming in the foothill zone of the North Caucasus region. Changes in intra-annual temperature
indicate its increase in each subsequent thirty-year period at all the stations under consideration. Analysis
of changes in the average annual temperature for the foothill zone of the North Caucasus region showed
that the angular coefficient in each subsequent thirty years is higher than the previous one and in the
period 1991-2020 reaches a value of b=0.79 °C/ 10 years, with D = 54%.

Changes in the precipitation regime in the region were uneven. There were periods of decrease and
increase in the amount of precipitation, both intra-annual and average annual, at all meteorological
stations and in the foothill zone of the region as a whole.
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Abstract

Nakhchivan often refers to as the "Gate of the Old East," is a region in Azerbaijan with deep
historical roots and cultural significance. This ancient land, rich in historical monuments and
natural beauty has been a crossroads of civilisations, particularly as a key stop on the Silk Road.
Nakhchivan's history, marked by influences from various cultures and states, reflects its strategic
importance and enduring connection to Azerbaijan's cultural heritage. Nakhchivan remains crucial
to understanding Azerbaijan's broader history and identity as a unique blend of ancient history and
vibrant tradition.

Keywords: Azerbaijan, Nakhchivan, Silk Road, Tomb of Noah, Momina Khatun Mausoleum,
ancient city, architecture, the Autonomous Republic, Caucasus region, Alinja Fortress.

Introduction

Nakhchivan, a region steeped in history and culture, holds a special place in the heart of Azerbaijan.
Often referred to as the "Gate of the Old East," this ancient land is a testament to the rich tapestry of
civilisation that flourished in the Caucasus over millennia. With its strategic location along the historic
Silk Road, Nakhchivan has been a hub of trade, culture, and spiritual significance. Today, it stands as a
living museum, where the echoes of the past blend seamlessly with the traditions and landscapes that
define its unique identity. In exploring Nakhchivan, one embarks on a journey through time, discovering
the essence of Azerbaijan’s historical and cultural heritage.

Nakhchivan is one of Azerbaijan's ancient cities with great historical significance. Known as the
"Gate of the Old East," this region stands out for its rich culture, historical monuments, and beautiful
nature. The Nakhchivan Autonomous Republic is separated from the main part of Azerbaijan but remains
closely connected historically and culturally.

As one of Azerbaijan’s oldest regions, Nakhchivan is a fascinating blend of history, culture, and
natural beauty. The area’s strategic importance has been recognised for centuries, making it a vital point
of interest for various empires and civilisations that have passed through or settled in the Caucasus region

The history of Nakhchivan dates back to ancient times, with evidence of early settlements from
the Eneolithic period. Historical sites like the Tomb of Noah, linked to the prophet Noah, and the Momina
Khatun Mausoleum showcase the region's rich past. Situated on the historical Silk Road, Nakhchivan is a
centre for trade and cultural exchange.

Nakhchivan's history is intertwined with the history of Azerbaijan deeply and the broader of
Caucasus region. Various civilisations, cultures, and states have influenced this ancient land over the
centuries, making it culturally and strategically significant.

When thinking about Nakhchivan, one envisions a unique place where ancient history, cultural
heritage, and stunning natural landscapes come together. This region serves as a key to understanding
Azerbaijan's past and cultural identity.

The Nakhchivan Autonomous Republic is an integral part of the independent state of Azerbaijan,
one of its beautiful corners and lands.

Great Leader Heydar Aliyev

Nakhchivan is considered one of the oldest human settlements in the world. It is no coincidence
that the architectural pearls of Azerbaijan, Momina Khatun's tomb and Khan's Palace are located in
Nakhchivan. It is possible to find ancient buildings, historical monuments of different centuries, and
examples of cultural heritage in this land. There are many stories and legends about Nakhchivan.

On February 9, 2024, the 100" anniversary of the establishment of the Nakhchivan Autonomous
Republic was completed. On December 30, 2023, President Ilham Aliyev signed the Decree "On holding
the 100 anniversary of the Nakhchivan Autonomous Republic". It was stated in the order: "The land of



Nakhchivan occupied a worthy place in the centuries-old rich past of Azerbaijan and played a unique role
in its social, political, scientific and cultural life. The heroic population of Nakhchivan saved this ancient
Azerbaijani land from the threat of occupation and sacrificed for the restoration, preservation and
strengthening of national statehood with the brave steps taken for the independence of Azerbaijan.
During the 44-day Patriotic War in 2020, brave sons of Nakhchivan wrote bright pages in our glorious
annals of victory. (4)

Nakhchivan became the capital of the Atabays-Eldagiz state of Azerbaijan and gained wide fame
as one of the important centres of science,
culture and craftsmanship of the Islamic
civilisation. The relics of the school of
architecture,  founded by  Ajami
Nakhchivani, which have survived to this
day, add a special colour to the
appearance of Nakhchivan. "Nakhchivan
has contributed to the progress of
Azerbaijan's  statehood, culture and
science with its outstanding personalities
over the centuries."
| Nakhchivan has given the people of
| Azerbajjan and the world geniuses,
thinkers, and generals. The Great Leader
Heydar Aliyev is an irreplaceable world
leader who stands above  such
personalities. Throughout his life, he set an
example of loyalty to his native country
and people, he did his best for the progress and development of our country. The genius leader always
kept in mind the continuous development of Nakhchivan and managed to make the most important
decisions about its future. (1)

A century ago the establishment of the Nakhchivan Autonomous Republic in this ancient land of
Azerbaijan, in the great Turkic land, played a significant role in the 1 century historical destiny of the
region, preserving its territory and ensuring its security. The Nakhchivan Autonomous Republic has made
a worthy contribution to the rise and comprehensive development of the economic power of Azerbaijan
over the years.

President Ilham Aliyev said: "The bold steps taken by Nakhchivan on the path to national
independence were welcomed by the Azerbaijani people and had a positive and decisive impact on the
social and political processes taking place in the republic. Today, the Nakhchivan Autonomous Republic
is an active participant in the national state-building process, making valuable contributions to increasing
the economic power and strengthening the intellectual potential of our country."” (4)

The Nakhchivan Autonomous Republic is located in the southwestern part of the Lesser Caucasus,
between the Daralayaz and Zangazur mountains. About a third of its territory is located in the south-
western corner of the Lesser Caucasus, between the Daralayaz and Zangazur mountains of the
Nakhchivan Autonomous Republic. The most important aspect of Nakhchivan, rich in ancient material
and cultural monuments, historically called the "Gate of the East" and "Nagshi-Jahan", is the gateway
connecting the West and the East. About a third of its territory is 600-1000 meters above sea level. The
highest point is Gapijik and llandagh. It is located 560 kilometres from Baki.
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Nakhchivan borders Armenia in the north and east (the length of the borderline is 246 km), Turkiye
in the west (11 km), and the Islamic Republic of Iran in the south (204 km). The natural border with
Armenia is formed by the watersheds of the Zangazur and Daralayaz ranges and the Araz River forms
the border of Turkiye and Iran. Its territory stretches for 158 km from northwest to southeast. As a result
of the transfer of ancient Zangazur to Armenia by the Soviet leadership in 1920, a 44-45 km wide strip
extended towards Araz and separated the Nakhchivan Autonomous Republic (NAR) from the territory of
the Republic of Azerbaijan. The territory of the Nakhchivan Autonomous Republic is 5500 km2, and the
population is about 450 thousand. According to the relief, the territory of NAR consists of mountains
occupying most of the economic-geographic region, and a relatively narrow zone stretching along
Arazboyu consists of plains. (2)

Nakhchivan has a continental climate, the temperature range varies between +45 degrees in
summer and -30 degrees in winter. A large number of medicinal plants grow in Nakhchivan: beech,
oriental oak, walnut, willow, birch and so on. Bear, wild boar, Asia Minor mouflon, mountain sheep and
other animals live here. The location of the city in a
strategic position led to periodic raids by neighbouring
states. As a result of these wars, the city was
destroyed and rebuilt several times. Nakhchivan was
one of the main cities of the Atabay state of
Azerbaijan.

Yusif ibn Kuseyir (ancestral tomb), Momina
Khatun's Tomb, Gosha minaret and Juma Mosque
with minaret created by the great architect of the 12t
century, Ajami ibn Abubakr Nakhchivani have survived
to our time in Nakhchivan and they are considered to
be beautiful architectural traditions of Memar Ajami.

Famous European travellers and scientists
highly

appreciated the buildings built by Ajami, and after the
construction of the mausoleum of the tomb, it was widely
used in European architecture.

Other  historical monuments - Imamzadeh
Architectural Complex, Zaviya Mosque and "Khan's
House" are among the objects protected by the state in
the city.

French travellers Pierre Chardin, Dubois de
Montper and English traveller Porter wrote that
Nakhchivan is a rich and beautiful city with ancient
architectural monuments.

Historically, Nakhchivan was also known for its
potters, jewellery and architects. The famous palace

e : complex of Eldagiz, Juma Mosque, madrasa, and various
government bU/ld/ngs and palaces were built mainly in the region where architecture is more developed.

The ancient land of Azerbaijan Nakhchivan stands out for its rare nature. Especially the region is
rich in springs and lakes and there are favourable conditions for the development of eco-tourism.

The only floating island in the world Lake Batabat is one of the places that attracts tourists. The
floating island is considered a mysterious natural
monument, it was formed from Sphagnum mosses
and growing grass. The island changes its location
depending on the direction of the wind. There are
rare gold and silver fish species in Batabat Lake. The
surrounding areas of the lake, which have ideal
conditions for fishing enthusiasts, are rich in
medicinal plants.

Batabat, which is 65 kilometers away from
Nakhchivan, at an altitude of 2445 meters above sea
level, is also famous for its healing water. The region
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is famous for its clean mountain air, forests, sweet waters such as Zorbulag and Sudliibulag, and Batabat,
which is 65 kilometres away from Nakhchivan city and is 2445 meters above sea level, is also famous for
its healing water.

The regions of the autonomous republic Ordubad, Julfa, Babek, Shahbuz, Sharur and Kangarli
attract attention with their historical monuments, rich cultural examples, and mysterious natural
landscapes.

Rare petroglyphs from lll-II millennia BC are preserved in the Gamigaya monument, located 60
kilometres south of Ordubad. There are thousands of paintings depicting domestic and hunting scenes.

In Ordubad, the second largest city in the autonomous republic, there are stone ram statues from
the Bronze Age, the remains of a settlement from the 2"- 15t millennia
BC, the ruins of the ancient cities of Gilan and Anabad, medieval
buildings and many historical monuments in the villages of Kilit, Aylis,
Bilav, Vanand.

Near the city of Julfa, located in the east of the autonomous
republic, on the banks of the Araz River, the remains of the 13-
century caravanserai, the bridge built at the beginning of the 14%-
century, the Gulustan Mausoleum, the Alinja Fortress and many other
monuments and ancient buildings remain.

The prominent monument Momina Khatun Mausoleum was

built in the 12%century by the
| famous Azerbaijani architect &
~ Ajami  Nakhchivani.  This
masterpiece  of medieval
architecture is a symbol of S SH
Nakhchivan’s rich artistic her/tage and a testament to the
advanced state of art and architecture in the region during the
medieval period. (2)

There is an ancient human settlement called "Farhad's
House" in the Shahbuz region. The unusual-looking residence
was carved into the mountain and shaped like a four-room house.
Sharur has a mild climate. The temperature rarely falls below +3
degrees in winter and does not rise above +26 degrees in summer
in Sharur located in the west of Nakhchivan.

The region is also known for its unique culinary traditions,
which reflect the d/verS/ty of /nfluences from ne/ghbour/ng regions and the broader Middle East. Dishes
such as “dovgha” (a yoghurt-based soup), “qovurma” (a type of stew), and various types of kebabs are
staples of Nakhchivan'’s cuisine.

Historical Significance

The origins of Nakhchivan date back thousands of years, with archaeological evidence suggesting
human settlement as early as the Eneolithic period (around the 6 to 5% millennium BC). Over the
centuries, it has been home to various civilisations, including the Urartians, Persians, Romans, and later
the Seljuks, Mongols, and Safavids. Each of these cultures has left its mark on the region, contributing to
its rich tapestry of history.

The issue of the status of Nakhchivan, which is considered one of the oldest settlements in
Azerbaijan, was one of the most important issues on the agenda in the 20s of the 20 century. The
important strategic geographical position of Nakhchivan and the groundless territorial claims of
Armenians made the solution to this issue more urgent. In the Moscow and Kars agreements signed
between Turkiye, Russia and the South Caucasus republics, the fact that Nakhchivan is the ancient
territory of Azerbaijan and it is kept within it was once again confirmed. In the charter presented in the
spring of 1922, Nakhchivan was declared an autonomous republic under the auspices of the Azerbaijan
SSR under the name of the Nakhchivan Soviet Socialist Republic (SSR).

From February to December 1923 it became an autonomous part of the Azerbaijan SSR. On
December 31, 1923, the Central Executive Committee of the Azerbaijan SSR adopted a decision on the
re-organization of the Nakhchivan state. Based on that decision, the country of Nakhchivan became the
Nakhchivan SSR within Azerbaijan. (3)

Finally, on February 9, 1924, the Nakhchivan Autonomous Soviet Socialist Republic was
established. Thus, despite the claims of Armenia and the patronage of Soviet Russia, which patronized it,
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it was ensured that the Nakhchivan Autonomous Republic, which is the ancient and eternal land of the
Azerbaijani people, remained a part of Azerbaijan.

On February 18, 1929, the Transcaucasia MIC adopted a decision to join 9 villages of Nakhchivan
ASSR (3 villages of Sharur, 5 villages of Shahbuz, 1 village of Ordubad), as well as a part of the lands of
the Kilit village to the Armenian SSR.

According to the Constitution of the Azerbaijan Republic adopted on November 12, 1995, the
Nakhchivan Autonomous Republic is an integral part of the Azerbaijan Republic and its status is
determined by this constitution.

During the archaeological excavations conducted in Nakhchivan, the discovery of material and
cultural samples dating back to the 3™ millennium BC confirms that this land existed in ancient times.
They explain the meaning of the word Nakhchivan in different ways. The earliest information about
Nakhchivan belonged to historian losif Flovi (1%t century BC) and geographer Claudius Ptolemy (2™
century AD). In Ptolemy's work "Geography", the name of the city of Nakhchivan was presented as
Nakhuana, in medieval Arabic and Persian sources it was presented as Nasava, Nagchuan, Nakhchuan,
Nakhchavan, and in other sources as Nagshi-Jahan (decoration of the world). The toponym of
Nakhchivan is also associated with the "world storm" in connection with the legendary prophet Noah. (3)

One of the most significant historical landmarks in Nakhchivan is the Tomb of Noah. According to
local legend, Nakhchivan is considered one of the places _
where Noah’s Ark came to rest after the flood, and the
tomb is said to be the final resting place of the prophet
Noah. While the historical accuracy of this claim is
debated, the tomb remains an important cultural and
religious site.

Residents connect the creation of a settlement in
Nakhchivan with the story of Prophet Noah, who survived
the Great Flood. According to that legend, Prophet Noah
lived there for a long time after the water was drawn and
died there.

Nakhchivan was the capital of the Atabays State,
which was established in Azerbaijan in the 12 century.
Alinja Castle was built for the defence of Nakhchivan on |
the instructions of Atabay Shamsdadin Eldagiz. As the
castle was in a strong and secure place the state's
treasury was also stored there. The Spanish traveller
Clavijo wrote about the Alinja Fortress: "The fortress was
on a high mountain. It was surrounded by walls and [
towers. There were many vineyards, gardens and
plantations, a lot of water, and rooms in the castle. The castle was at the top of the mountain.”

Mirza Rza Kangarli created the first cavalry division to protect Nakhchivan from foreign enemies
at the beginning of the 177 century, Heydar Gulu Khan Kangarli from this generation declared himself
the Khan of Nakhchivan after the death of Nadir Shah in 1747 and he included all territories to
Nakhchivan from the Zangazur Mountains to the Araz River (including Mehri and Gafan).

In ancient times, caravan routes went from Nakhchivan to other cities of Azerbaijan, as well as to
Iran, India, and Central Asian countries. Because these roads connect Nakhchivan with the biggest cities
in Eastern countries, Mustafa Kemal Atattirk called Nakhchivan the "Gate of the Turks". Nakhchivan
artisans made pottery, jewellery, and various metal objects. 7 types of cotton, grapes, famous
Nakhchivan carpets, silk fabrics were produced here. (3)
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The ancient land of Nakhchivan is also home to military generals such as Ismail Khan
Nakhchivanski, Jumshud Khan, Ehsan Khan, Kalbali Khan,
well-known scientists such as Habibulla and Toghrul
Shahtakhtinsky, Yusif Mammadaliyev, Hasan Abdullayev,
Jalil Mammadguluzadeh and national leader Heydar Aliyev,
one of the world-renowned personalities of the victims of
Stalin's repression such as prominent poet Huseyn Javid.

Nakhchivan’s cultural heritage is deeply intertwined
with the broader history of Azerbaijan. The region has been
a melting pot of various cultures, each contributing to its rich
traditions, language, and arts. Traditional crafts such as
carpet weaving, pottery, and metalwork have been practised
in Nakhchivan for centuries, and these skills continue to be
passed down through generations.

The silk industry began to develop in Nakhchivan in
the 13% century. Silk was exported from Ordubad to Venice,
Marseille, Amsterdam and other European countries.

Nakhchivan is not rich in only history and culture but also in natural beauty. The region is
characterised by its rugged mountains, fertile valleys, and mineral springs, making it a popular

> destination for eco-tourism and health tourism.
Nakhchivan is also rich in underground mineral
waters. Rare mineral waters such as Sirab, Badamli,
Vaikhir, Nahajir, Kyziljir have no equal. Badamli with
hydro-carbonate, Sirab with hydro-carbonate and
chloride, Vaykhir and Daridagh, Jugha, Alinjachay
with hydro-carbonate, sulfate and carbon dioxide
mineral waters have great therapeutic value. Sirab,
Vaikhir mineral water sources and rock salt deposits
are located in the territory of the Babak region.

The region, famous for its clean mounta/n air and forests, is famous for its sweet waters such as
Zorbulag, Sudlibulag, and "Narzan" mineral water. Archaeological monuments with the ancient ruins of
Gultepe, Abbasabad, Vaikhir and Aznabyurd are also located here. The Babek region is also rich in sulfur
and peat deposits.

Modern-Day Nakhchivan

Nakhchivan is an autonomous republic within Azerbaijan, with its own government and
administrative structure today. Despite being separated
from the rest of Azerbaijan by Armenian territory
geographically, Nakhchivan has maintained its cultural
and economic ties with the mainland. The region
continues to develop, with modern infrastructure and
facilities enhancing the quality of life for its residents
while preserving its rich historical and cultural heritage. .

Conclusion

Nakhchivan stands as a remarkable testament to
the enduring legacy of Azerbaijan’s history and culture. As
the "Gate of the Old East," this region has witnessed the
rise and fall of civilizations, each leaving an indelible mark
on its landscape and identity. From its ancient monuments like the Tomb of Noah and the Momina
Khatun Mausoleum to its rich art, cuisine, and craftsmanship traditions, Nakhchivan encapsulates the
essence of Azerbaijan’s cultural heritage. Its unique blend of historical significance, cultural depth, and
natural beauty makes Nakhchivan a vital link in understanding the broader narrative of Azerbaijan and
the Caucasus region.

In the modern day, Nakhchivan continues to thrive, balancing development with the preservation
of its ancient heritage. This region is not only a repository of the past but also a vibrant part of
Azerbaijan’s present and future. Nakhchivan's story is one of resilience and continuity, a place where
history lives on and where the spirit of the East remains alive and influential. As such, Nakhchivan remains
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a symbol of Azerbaijan’s enduring connection to its historical roots and its place in the cultural mosaic of
the Caucasus.
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Abstract

The work focuses on solving a mixed problem with nonlocal boundary conditions for an
equation relevant to oil mechanics. Specifically, it addresses a differential equation that describes
the motion of the vertical section of a drill string. The problem is solved using the Rasulov residue
method, and the solution is formulated as a complete integral of residues.

Keywords: mixed problem, Rasulov residue method, pole

Introduction

One of the fields where methods of mathematical modelling are widely applied is the oil and gas
extraction industry. The extraction of oil and gas involves complex technological processes, starting from
conducting exploration operations and drilling exploration wells to their extraction through production
wells, collection, transportation, and storage. The development and exploitation of oil and gas reservoirs,
being a system, are distinguished by their extreme complexity and uniqueness compared to other physical
and technical systems. The uniqueness of these systems is related to the fact that the processes occurring
within them cannot be directly observed and cannot be repeated. Each oil and gas reservoir can only be
exploited once, and it is not possible to conduct numerous experiments on these systems or correct errors
made during the development process. Therefore, it becomes necessary to use mathematical modelling
methods and computer technology at all stages of the development of reservoir systems. The use of
mathematical modelling methods allows for the calculation of various exploitation scenarios before the
exploitation of reservoir systems, the selection of the most efficient exploitation option, the prediction
of exploitation indicators, as well as the management of the reservoir development process.

Materials and methods

Transverse vibrations of drill pipes, self-excited oscillations of production casings in flowing wells,
the stability of oscillations of measuring instruments used in directional drilling, vibrations of offshore
platforms caused by random impacts, as well as the optimization of oscillatory system parameters are
among the key issues in the oil industry. Since the main oil reserves are located underwater and on the
shelf, drilling wells from floating platforms at great water depths is more efficient. In this case, the drill
pipes, situated between the vessel and the wellhead on the seabed, undergo transverse vibrations. The
transverse vibrations of the drill string occur as a result of the vessel's drift or the pitching of the vessel's
bow when immersed in water. The differential equation of motion for the vertical rod-like part of the
drill pipe string, in a special case, is described by the equation.

2%u o*u o*u
How T B o ~lo g —F, D) =0,

where u- mass of a unit of the rod, E- modulus of elasticity of the material, J- moment of inertia of the
cross-section of the rod relative to the neutral axis of the section, I,- moment of inertia of a unit length
of the rod relative to the central axis perpendicular to the plane of its oscillations. The intensity of the
external load acting on the rod is F (x, t).

Thus, a mixed problem for the equation

d%u 2 %u *u _
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under boundary conditions
w0, -uPa, =0, k=0123 2)
and initial conditions
u® (x,0) = 0 (x), k=0,1. (3)

is considered
Functions f (x,t), @, (x) (x = 0,1) are considered sufficiently smooth .

The solution to the problem is constructed using the residual method of Rasulov. For this purpose,
two auxiliary problems have been solved: the spectral problem and the Cauchy problem.

Results and discussion
We will seek the solution to problem (1)-(3) in the form of
u(x,0) = — =3, [, AdA [ 6(x,§DZ(tE,A)dE, (4)
where G (x, &, 1) Green function of the spectral problem and satisfies to equation
yIV _ /‘Vl-y =0
and boundary conditions
y®(0) —y® (1) =0, k=0,1,23.
Calculations show that the numerator of the Green's function
(66,0 = =0

has the form
Ax,§,2) = g(x,§,2) - AD) + A (x,€,4) ,
A (x, &, 1) = shAéchAx — chAéshAx — shAéchA(x — 1) + chAéshA(x — 1) +
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and denominator
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which proves the regularity of this problem in the sense of Rasulov, C.,-a simple closed contour enclosing
only 1,,, the sum overv is extended to all poles.
By computing the residues with respect to the simple poles A,, = 2mvi and A, = 0 the terms of the
residue series (4) have been calculated and under certain conditions imposed on initial data and the
right-hand side of the equation the solution of the given problem has been constructed in the form of a
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FROM THE EXPERIMENTALLY PROVED IN SRT PRINCIPLE OF THE PHYSICAL REALITY OF
IMAGINARY NUMBERS IT FOLLOWS THAT THE INVISIBLE AFTERLIFE WORLD, WHERE GODS AND
SOULS OF THE DEAD DWELL, REALLY EXISTS'
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Abstract

Rightly recognized as a great scientific achievement of physics of the XX century, the special
theory of relativity (SRT), however, turned out to be incorrect, because at that time there was no
experimental knowledge necessary for its creation, which had to be replaced by postulates. But
not everything was guessed. And this is quite natural. All new theories are always subsequently
refined and corrected. However, none of the many subsequent corrections and experimental
refutations of SRT was not accounted for and still is not taken into account. As a result, SRT has
remained uncorrected.

It is in this form that SRT is now studied in all physics textbooks, used in the educational
process even in the most prestigious universities.

However, a corrected version of SRT has already been created, in which instead of the in-
correct principle of non-exceeding the speed of light, the experimentally proven principle of
physical reality of imaginary numbers, which refuted this postulate, is used. The corrected version
of SRT has allowed to solve many unsolved in the noncorrected version of SRT problems. And from
relativistic formulas of the corrected version of SRT follows the existence of numerous mutually
invisible parallel universes. In the corrected version of SRT also it is explained that these invisible
universes about which it is spoken in all religions, and are invisible afterlife world in which Gods
and souls of dead dwell.

Keywords: imaginary numbers; complex numbers, hypercomplex numbers, special theory of
relativity, invisible parallel universes and antiuniverses, Multiverse, Hyperverse, Gods, invisible
afterlife world, souls of dead.

Introduction
Created in the twentieth century by the works of Joseph Larmor [1], Nobel Prize winner Hendrik

Anton Lorenz [2], Jules Henri Poincaré [3], Nobel Prize winner Albert Einstein [4] and other outstanding
scientists, the special theory of relativity (SRT) [5]-[7] because of its use of the principle of relativity is
rightly considered a very great scientific achievement. However, in the XXI century it was proved that
this theory is incorrect, because:

e the relativistic formulas obtained in it are not correct;
e they've been incorrectly explained using the wrong principle of light speed non-exceedance;
e from them were made incorrect conclusions about physical unreality of discovered 400 years

before creation of SRT by Scipione Del Ferro, Niccolo Fontana Tartaglia, Gerolamo Cardano, Lodovico
Ferrari and Rafael Bombelli" [8] imaginary numbers and the existence in nature of our only visible
universe, in which all measurements are carried out only using real numbers.

As can be seen from the graphs (see Fig. 1a,b,c) of relativistic formulas of this version of SRT

m=m,/ [1- P g
At = At /1—(2)2 (2)

" And perhaps even before them imaginary numbers were discovered by Paolo Valmes [9], who was burned alive at the stake by the Spanish
Inquisitor Tomas de Torquemada.
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where My is the rest mass of the moving body;
M - relativistic mass of the moving body;
Ato - rest time of a moving body;
At - relativistic time of a moving body;
|0 - rest length of a moving body;

| - retativistic length of a moving body;
v is the velocity of the moving body;
c - speed of light;
in the range of pre-light speeds v<c all these quantities take values measured by real numbers, in
the range of superluminal speeds v>c take values measured by imaginary numbers, and at the speed
equal to the speed of light v=c, the function M(V) has a gap. Therefore, in the pre-light speed range

formulas (1)-(3) have been explained. And in the superluminal range of speeds the results of calculations
in the form of imaginary numbers the creators of SRT could not explain. And in modern textbooks of
physics they are not explained till now. After all, what is 5 meters, 6 grams and 7 seconds is clear to

everyone, but what is 5i meters, 6i grams and 7i seconds, where | = \/—71 , and now no one can explain.
Moreover, as can be seen from the graphs of formulas (1)-(3), in the superluminal range of velocities
v>C (see Fig. 1a,b,c) these formulas correspond to physically unstable processes that cannot exist in
nature at all Indeed, let us assume that the material body in the range V. > C for some reason began to
move faster. Then its mass according to the function graph m(Vv) in Fig. 1a will decrease. But because of

this lighter body will move faster. This, according to the graph of the function, will lead to a further
decrease in the mass m(v) of the moving body. And this will again lead to an increase in the velocity v

of the material body. And so on. Therefore, in the end this material body with zero mass and infinitely
high speed flies to ‘'nowhere'.
And assuming that the material body on the graph of the function m(v) in the range V < C for

some reason began to move slower and reasoning in a similar way, we will come to the conclusion that
this material body moving slower and slower, will overcome the point of astrophysical singularity v=c
and, being in the range v<c will, stop.

So, at any point in the range V > C on the graph of the function m(v) the ongoing process will
indeed be unstable and therefore cannot exist.

And so the fate of SRT hung in the balance. After all, no one would not need a theory that even its
authors could not explain. But SRT was saved by the fact that in it introduced a postulate called the
principle of non-exceeding the speed of light, the meaning of which is clear from its name. And from this
postulate followed that the formulas (1)-(3) in the superluminal range of speeds V > C do not need to
be explained, since imaginary numbers allegedlydo not describe any processes that do not exist in nature.

So the fate of the SRT hung in the balance. After all, no one would not need a theory that even its
authors could not explain. But SRT was saved by the fact that it introduced a postulate called the
principle of non-exceeding the speed of light, the meaning of which is clear from its name. And from this
postulate followed that formulas (1)-(3) in the superluminal range of speeds



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

could not be explained, as imaginary numbers no existing in nature processes are allegedly not described.
Here in such a form the uncorrected SRT is studied in all textbooks of physics up to now.

Nevertheless, at the initial stage of creation of SRT such variant of its statement was quite
acceptable, though it obviously contained, as well as all new theories, some misconceptions. However, at
present, when it has been found out the fallacy of some assumptions used by its authors a hundred years
ago, which are further explained, ignoring these circumstances is no longer justified. All the more that
now such a corrected interpretation of SRT already hinders the development of the whole science.

Physical reality of imaginary numbers

But there are other sciences besides physics. Including electrical engineering and radio engineering
created before SRT. And in these sciences the theory of linear electric circuits of alternating current is
used, in which the fundamental is the Ohm's law discovered in 1893 in the interpretation of Steinmetz
[10]. And a simpler version of this law for DC electric circuits [11], [12], studied now in school physics
textbooks, was discovered by Ohm himself in 1826, when no electrical measuring device existed yet.
About the physics of that time, the professor of the Imperial Moscow University, Alexander Grigorievich
Stoletov wrote: "...physics especially seduced natural philosophers. What a grateful theme for the most
unbridled fantasies were electrical phenomena... Beautiful and vague deductions were in the foreground:
painstaking work of the experimenter, precise mathematical analysis were not in honor; they seemed
superfluous and harmful in the study of nature...". Therefore, in 1828 Om was dismissed from his job by
the Minister of Education for publishing about the law he had discovered. The high-ranking official
believed that the use of mathematics and experimental research in natural philosophy was inadmissible.

And Ohm's law as interpreted by Steinmetz is now used daily in practice by millions of electrical
and radio engineers all over the world. Thereby, of course, confirming that it is true.

But in SRT the existence of this law is ignored, because from the postulate about the non
unexceeded speed of light the conclusion about physical unreality of imaginary numbers is made, which
is obligatory not only for physics but also for all other sciences. Including electrical and radio engineering.
After all, mathematics is the common language of all exact sciences. Therefore, mathematics cannot be
one in physics and another in electrical and radio engineering. And in SRT it is stated (although it is not
written anywhere) that Ohm's law as interpreted by Steinmetz is wrong, because it follows from this law
that electrical resistances of capacitors and inductors (also called inductance coils) are measured by
imaginary numbers, and only resistances of resistors are measured by real numbers. Due to this
circumstance imaginary resistances of capacitors and inductors SRT proposes to consider actually
imaginary, i.e. physically non-existent.
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Fig. 2. In any radio-technical laboratory there are devices called frequency response meters,
which prove the physical reality of imaginary and complex numbers by their mere existence

Note - the formulation of Ohm's law in Steinmetz's interpretation states that imaginary resistances
are measurable. And in fact, any electrical and radio laboratory has been using commercially available
devices for measuring imaginary resistances and other imaginary electrical quantit- ies for many decades
(Fig. 2)

But everything that can be measured always exists. This is the fundamental position of any science.
If people in their activities did not use instruments, and relied on knowledge obtained only from their
sensations, then science would not exist. And physicists can't help but know this. And since in electrical
and radio engineering the resistances of capacitors and inductors, which someone unsuccessfully called
imaginary, are in fact measured by existing devices, then they are not imaginary at all, but the most real
physically existing ones.

Nevertheless, in SRT, in accordance with the principle of non-exceeding the speed of light, it is
actually asserted that imaginary resistances of capacitors and inductors, since they are called imaginary,
should not really exist. Therefore, electrical and radio engineering also should not exist [13]-[32].

In fact they existed even before the creation of SRT by publications of Einstein and Poincaré in
1905. But physicists of that time probably did not know and/or did not understand these sciences. They
don't want to understand them now, since the theory of linear AC electric circuits is not taught to physics
students.

Nevertheless, since in electrical and radio engineering the used imaginary quantities - resistances,
transfer functions, etc. - correspond to real physical entities (since they are measured), it proves in the
most indisputable way that the named imaginary numbers contrary to the postulate of SRT about non-
exceeding the speed of light not only in electrical and radio engineering, but always and everywhere in
all sciences are physically real. And it is time to realize that mathematics cannot be one for Einstein,
another for Steinmetz, another for someone else. So imaginary numbers are physically real in all sciences.
Textbooks on different sciences (for example, physics textbooks and radio engineering textbooks) should
not contradict each other. And it is unethical to teach schoolchildren and students using such textbooks.

There are other experimental proofs of the general scientific principle of the physical reality of
imaginary numbers [33]-[44]. And no experiments are never refuted by postulates. And since the
following from the postulate about not exceeding the speed of light SRT statement about physical
unreality of imaginary numbers turned out to be incorrect, this postulate itself is incorrect. Therefore the
generally accepted version of the SRT itself also turned out to be incorrect. There are also other proofs
of the incorrectness of the version of SRT [45]-[65] still studied in all physics textbooks

Corrected version of SRT

Since the principle of the physical reality of imaginary numbers has been experimentally proven in
the most indisputable way, the relativistic formulas must now be explained for the super- luminal speed
range [66]-[73]. But for these relativistic formulas to be explainable, they must first be corrected. To their
graphs in the superluminal speed range V > C (Fig. 1a, b, c) were similar to the graphs of the same
quantities in the sublight speed range V < C, as shown in Fig. 1d,e,f. And for this, it is necessary to

introduce the factor i into formulas (1)-(3). After which they will take the form

m(q) =moif / [1-E-q)? 2




At(q) = Atoi‘l’\/l— (f—q) 2 (5)
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Fig. 3. Graphs of functions ( (‘D) and w(v), illustrating the meaning of the “floor” function
of discrete mathematics

where q(v)=|v/c| is the “floor” function of discrete mathematics of the argument
v/c (its graph is shown in Fig. 3a), which is the fourth spatial dimension;
w(v)=v-qc is the local velocity for each universe (its graph is shown in Fig. 3b).

Therefore, the function Al for successive values of q(v) equal to 0,1,2, 3,4,5,... takes the values
+1,+i-1, -i,+1,+i.... And the value q(v)=0 in formulas (1)-(3) for the speed range ¥ < C corresponds to
our visible universe, which for definiteness we will call the tardyon universe. The value q(v)=1 in the speed
range VI > C corresponds to the invisible universe, since it is beyond the event horizon. For definiteness,
we will call it tachyon. The value q(v)=2 will then correspond to an invisible tardyon antiuniverse, the
value q(v)=3 will correspond to an invisible tachyon antiuniverse, the value q(v)=4 will correspond to
another (and therefore also invisible) tardion universe, the value q(v)=5 will correspond to another
tachyon universe. ELc.

Thus, from the corrected relativistic formulas (4)-(6) it follows that in reality in nature there exists
a Multiverse, which contains, in addition to our visible universe, also many other mutually invisible
parallel (since they do not intersect) universes’, since relative to each other they are all located beyond
the event horizon. And such a Multiverse, which we will therefore call hidden, has an openended screw
structure (as, for example, in Fig. 4).

2 In other dimensions, therefore on Earth invisible
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Fig. 4. Structure of the hidden Multiverse corresponding to the principle of physical reality of
complex numbers

And in this structure of the hidden Multiverse the distribution of material contents in each three-
dimensional parallel universe will be determined by its function fq(xy,z), and the value iq is the
coordinates of these universes. l.e. the structure of the hidden Multiverse is described by the formula
fa(x,y,z)+iq. The same formula can be used to describe, for example, our apartment, since all rooms in it
are never visible to us at the same time.

How to calculate the function i1 for non-integer argument values?

But the function i1 which was very convenient and understandable in the presentation of the
previous section, is not currently used in the theory of functions of a complex variable. Therefore, it is

useful to clarify this situation. The Al function is not used because it is now known how to calculate it

only for integer values of the argument - you just need to multiply by i the original value, equal to one, q
times. But in the case of non-integer values of g, this algorithm does not work. That's all.



Nevertheless, this situation is completely solvable. After all, the values +1,+i,-1,-i, etc. are the same
as the function i1 for integer argument values 0,1,2,3, etc. function ei"”/ 2 also accepts in Euler’s
formula e'd™/?2 = cos (qr/2) + isin(qn/Z), which allows you to calculate its values
for non-ihteger values of the argument. Therefore, it is acceptable to assume that these two formulas

i? and eiq”/ 2 mare identically equal to each other. And then we get the formula

i1 = cos (qm/2) + isin(qm/2) (7)
by which for the function i one can find its values for both integer and non-integer values of the
argument q.

Thus, the last mathematical operation from algebra, which until now was not feasible in the theory
of functions of a complex variable, has now also become feasible.

Analysis of experimental data obtained by the WMAP and Planck spacecraft

In order to obtain more information about the possible structure of the hidden Multiverse and to
verify that it is correct, we will analyze the data obtained by the WMAP [74] spacecraft, launched in 2001
by the National Aeronautics and Space Administration (NASA), which operated until 2010, and Planck
[75], launched by the European Space Agency (ESA) in 2009, which operated until 2013.

According to the data obtained by the WMAP spacecraft, the entire universe (in fact, the entire
hidden Multiverse) consists of 4.6% baryonic matter, 22.4% dark matter, and 73.0% dark energy. And
according to more recent data obtained by the Planck spacecraft, the entire universe (again, in fact, the
entire hidden Multiverse) consists of 4.9% baryonic matter, 26.8% dark matter, and 68.3% dark energy.
As you can see, these results differ little from each other, which proves their truth. But what dark matter
and dark energy themselves are has never been explained.

It is for this incomprehensibility that these physical entities were called dark. Therefore, Stephen
William Hawking wrote: “The missing link in cosmology is the nature of dark matter and dark energy.”

And since it was proven above in the most indisputable way that in nature there is not a monoverse,
but a hidden Multiverse, then dark matter and dark energy must somehow be present in it [76]-[80].
Consequently, the structure of the hidden Multiverse discussed above, shown in Fig. 4, must be
accordingly corrected.

But how? To do this, we will abandon the assertion of the version of STR presented in textbooks
that explanations for the phenomena of dark matter and dark energy must certainly be sought in our
visible Universe. And we will look for them in the hidden Multiverse, since its existence has been proven.
Let us assume that these phenomena are somehow generated by the very structure of the hidden
Multiverse and are caused by the mutual influence of invisible parallel universes on each other. And then
it’s possible it is quite clear and convincing to explain the hitherto inexplicable main features of these
phenomena - their invisibility and undetectability of corpuscular contents:

« dark matter and dark energy are actually not some kind of material physical entities, but just phenomena
(presumably a gravitational shadow) generated by the existence, in addition to our visible tardion
universe, of other invisible ones parallel universes of the hidden Multiverse;

« Moreover, dark matter is a phenomenon generated by the existence of invisible parallel universes of the
hidden Multiverse adjacent to our visible universe;

«and dark energy is a phenomenon generated by the existence of the rest, in addition to our visible universe
and the invisible universes adjacent to it, the remaining invisible parallel universes of the hidden
Multiverse;

« and precisely because dark matter and dark energy are just phenomena, they have no material content,
as a result of which they themselves are invisible.

Then it becomes obvious that some unusual material content in dark matter and in dark energy in
nature probably does not actually exist. Just as there is no material content in our shadow on a sunny
day. Therefore, attempts to detect some subatomic particles of dark matter and dark energy by the
ongoing research at the Large Hadron Collider are probably not very promising.

This explanation of these phenomena also makes it possible to clarify the structure of the hidden
Multiverse. Indeed, assuming the mass of different invisible parallel universes in the hidden Multiverse



with a high degree of accuracy due to the presence between them of a large number of portals that have
existed for billions of years is almost identical’, it is possible to determine:

« how many parallel universes form the hidden Multiverse. And in accordance with the above data obtained
by the WMAP spacecraft, their numberis 100%/4.6% = 21.74. And in accordance with the data obtained
by the Planck spacecraft, their numberis 100% /4.9% = 20.4 1. Consequently, their real number is equal
to 20...22 universes. Those in addition to our visible universe, there are also 19...2 1 invisible universes.

« how many parallel universes are neighboring our universe and give rise to the phenomenon of dark
matter. According to data obtained by the WMAP spacecraft, their number is 22.4% / 4.6% = 4.87. And
in accordance with the data,. received by the Planck spacecraft, their number is 26.8% / 4.9% = 5.47.
Therefore, their real number is most likely equal to 5...6 parallel universes.

« how many parallel universes give rise to the phenomenon of dark energy. And in accordance with the
data obtained by the WMAP spacecraft, their numberis 73.0% / 4.6% = 15.87. And according to data
obtained by the Planck spacecraft, their number is 68.3% / 4.9% = 13.94. Consequently, their real
number is presumably equal to 14...16 parallel universes.

Corrected version of SRT (continued)

As can be seen, the experimental data obtained by the WMAP and Planck spacecraft did not
confirm the above conclusions about the structure of the hidden Multiverse, since our visible universe in
this structure should have not two neighboring invisible universes - more precisely, one tachyon universe
and one tachyon antiuniverse - but five or six.

Therefore, it is logical to assume that there was some error in the previous reasoning. And this error
is that earlier, for the sake of simplicity, we assumed in the hidden Multiverse? the existence of only one
additional dimension q and, consequently, its correspondence to physically real complex numbers
containing only one imaginary unit. And in order for our universe to be neighbors of six other parallel
universes® - three tachyon universes and three tachyon antiuniverses - it is necessary to have three
additional dimensions q, r, s, which will determine their position in space. Consequently, the space of
such a hidden Multiverse will be six-dimensional (see Fig. 5). And its structure will correspond to

quaternions o +i@, +i,0, +i,0,, i.e. hypercomplex numbers [81], containing three imaginary units i, i,, 1,
which are related to each other by the relations

i2 _i2=i2=_1

L =1 =1;=- (8)

Llly =Ll =1hl, =-1 )

Llgly =Ll =11, =1 (10)

In such a quaternion structure of the hidden Multiverse [82], [83] the distribution of material
content in each three-dimensional parallel universe will be determined by some the function

f q,7,s (x Yy Y, Z ) and the quantities 1,0, I,I u 1S and are the coordinates of these universes. Those.
the structure of the hidden Multiverse is described by the formula | qr.s (x,y,z) +i1q + i,r +

i3 S. This is exactly what Lisa Randall predicted: “We could be living in a three-dimensional slit of higher
dimensional space.”

3 according to the law of communicating vessels
4 Just like in the single visible universe in the generally accepted version of STR
> Or less. Then some parallel universes of our hidden Multiverse may be absent and replaced by universes of neighboring Multiverses.



Fig. 5. Six-dimensional space of the hidden Multiverse, where q, r, s are the coordinates of
invisible parallel universes, and x, y, z are the coordinates of the matter content in each parallel

universe
And therefore the relativistic formulas (4)-(6) must be corrected once again as follows
m, iy i;
m(q,r,s)= =2 (11)

1Y - @+ r+9)F
At(G,7,9) = AbiEiE 11 - @+ T+ ) (12)
I(g,r,s) = Ilfzg\/l [/ (q+r+9)J (13)

Information about the helical structure of such a hidden Multiverse is contained in formulas (11)-(13). It
follows from them that it is possible to move from a tardion universe to a tardion antiuniverse and from
a tardion antiuniverse to a tardion universe in different ways, but not in an arbitrary way, but only in such

a way (see Fig. 6) that the quantity iy I, 15 will successively take on the values +1, +i1@®+ix®+i3, -1, -

i1D-i2-i3, +1,... etc., where @ is the symbol of the logical operation of discrete mathematics ‘exclusive
OR’. In this case, different trajectories of movement from one universe (or antiuniverse) to another can

differ only due to the replacement of some tachyon universes I I2 ; with others and some tachyon
antiuniverses I I i3 with others. Consequently, the tachyon universes Iq I, I3 in the hidden Multiverse

are located parallel to each other. The tachyon antiuniverses Iq I, for the same reasons are also

located parallel to each other. And therefore, in the hidden Mu(t/verse, when moving from any tardyon
universe to a tardyon antiuniverse and then to another tardyon universe, parallel universes and anti-
universes must alternate in the following sequence — ‘tardyon universe’, ‘one of the tachyon universes’,
‘tardyon anti-universe’, ‘one of the tachyon anti-universes’, ‘tardyon universe’, ‘one of the tachyon
universes’, etc.
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Fig. 6. Possible quaternion structure of the hidden Multiverse containing twent-two parallel
universes, including six invisible universes adjacent to our visible universe

The simplest such quaternion structure of the hidden Multiverse to explain is shown in Fig. 6.
However, it is possible that more complex structures exist in nature, formed by the interweaving of many
(perhaps even infinitely many) sequences of tardion and tachyon universes and antiuniverses in the
hidden Multiverse and located beyond it in the Hyperverse. But we will not consider them, since we do
not have any experimentally obtained knowledge for this, and one can assume a great many such
hypothetically possible structures.

The difference between the structure shown in Fig. 6 structure from the structure shown in Fig. 4
is the presence in it of several different tachyon universes and antiuniverses corresponding to three

imaginary units Iq I, I3 . Another difference is the presence in such a structure of the Multiverse of not

only bidirectional portals corresponding to formula (8) and designated by double-sided arrows, but also
unidirectional portals®, corresponding to formulas (9), (10) and designated by single-sided arrows.
Moreover, naturally, the movement from our tardyon universe to the tardyon antiuniverse through

some tachyon universe — for example i1 — does not necessarily have to proceed further through the

tachyon antiuniverse i1 . It can proceed further through the tachyon antiuniverses i2 and i,. The same

¢ Due to what circumstances in such portals movement is possible only in one direction - from entrance to exit - it is difficult for us, living in a
space in which movement in nature is possible in any direction, even to imagine. And the processes that make such movement possible in
nature are yet to be understood. But they are more dangerous for visitors who have fallen into such unidirectional portals than bidirectional
portals, because it is impossible to return to one's own universe from them. And while there is one-way travel on escalators in the subway, the

subway is not nature,



reservation applies to the situation if the movement from the tardyon universe to the tardyon
antiuniverse begins through the tachyon universes i, or i,.

In Fig. 6 all these transitions are shown. Moreover, since the data obtained by the WMAP and
Planck spacecraft correspond to the open spring-like structures of our hidden Multiverse, united through
the corresponding portals with other Multiverses, then all together they form the Hyperverse.

And there may be many other similar structures. And to clarify which of them really exists in our
hidden Multiverse, additional experimental research is naturally necessary.

Physical reality of invisible universes

But this is not the main thing for us now.

The main thing is to prove experimentally, in an indisputable way, that there is a Multiverse in
nature, and not the only visible universe in nature, as it is asserted not only in the generally recognized
version of SRT, but also in string theory and in quantum physics.

And for this purpose, without wasting time on analyzing complex theories, it is necessary to prove
experimentally that invisible universes corresponding to the corrected version of SRT, actually exist in
nature. And it is possible to do it, if to see on a starry sky corresponding to them other constellations [84]-
[89]. But that can only be done where no one has ever seen them before. And these other constellations”
(invisible outside the portals) can be seen in the starry sky in the portals, i.e. in the transitions between
our visible universe and neighboring invisible universes. Similarly, as it is possible to see neighboring with
our visible room, in which we are now, neighboring invisible room (or at least its edge to be convinced of
its existence), only if you go into the corridor between the rooms. Portal are such corridor between
universes.

And for this purpose, without wasting time on the analysis of these complex theories, let us try to
prove experimentally that invisible universes corresponding to the corrected version of SRT, actually exist
in nature. Then theoretical considerations on this subject will become unnecessary. And it can be done,
if to see on a starry sky corresponding to other universes other constellations. But this can only be done
where no one has ever seen them before. And these other constellations (invisible outside the portals)
can be seen in the starry sky in the portals, i.e. in the transitions between our visible universe and
neighboring invisible universes. Similarly, as it is possible to see neighboring to our visible room, in which
we are now, the neighboring invisible room (or at least its edge to make sure of its existence), only if you
go into the corridor between these rooms. Such corridors between universes are portals [90]-[92]. And
the entrances to the portals are the so-called anomalous zones, of which there are many on our planet -
more than a hundred thousand [93]-[96]. And in some of these anomalous zones even already placed
observatories. As, for example, the Main Astronomical Observatory of the National Academy of Sciences
of Ukraine, which is located in the Goloseevsky forest just 12 km. from the center of the capital of
Ukraine, Kiev.

But people avoid going into portals. And rightly so, because portals are invisible labyrinths. That's
why it's almost impossible to get out of them after accidentally entering them. But it is possible to create
equipment for orientation in portals. It is also possible to use unmanned remote-controlled robotic means
to explore portals. You just need to want to do all this.

” During the transition from one universe to another, the map of the starry sky in the portal, continuously changing all the time, smoothly
transforms from the map of one universe into the map of the neighboring universe. But at the same time it will naturally differ from the map
of the starry sky on the Earth outside the portal at any place in the portal
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Fig. 7. Scheme of an astronomical experiment to detect invisible universes

It is even possible not to go far into the portals, but to limit ourselves to the use of anomalous zones
(e.g., the above-mentioned Main Astronomical Observatory of the National Academy of Sciences of
Ukraine). Although in anomalous zones, i.e., at the very edge of the portals, the change in the appearance
of familiar constellations is very small, they can still be detected with modern equipment, comparing on
the computer (Fig. 6) observations of the same areas of the starry sky by different observatories located
both in the anomalous zones and outside the anomalous zones in the same region.

After all, the English astrophysicist Sir Arthur Stanley Eddington [97] was able to his famous
experiment, similar to the one described above in Fig. 7, back in 1919 to confirm the predicted by the
general theory of relativity deviation of light rays in the gravitational field of the Sun. That's what it
means to actually want to.

Why hasn't this experiment been done yet?

So why hasn't this simple and very low-cost experiment has not yet been done? Even though in case
of a positive result one could hope for a Nobel Prize for the discovery of invisible universes neighboring
our visible universe. And in the case of a negative result, one could hope to get a very authoritative proof
that Einstein and his theory were right. That is, any result of such an experiment is very important for
science.

And because astronomers don't need the first result at all, so as not to complicate their relations
with relativistic physicists. It is more important for them than even the Nobel Prize. And the second result,
as they themselves realize, is very unlikely. But after realization of such experiment all scientific disputes
about whether the version of SRT studied in physics textbooks is correct or incorrect, and also any
references to string theory, to quantum physics and to nothing else will not be taken into account any
more, as on this question will be received indisputably correct answer. And this answer is most likely to
prove unambiguously the infidelity of the generally recognized version of SRT.

Even physicists themselves are sure of it. After all, if physicists hoped that this experiment would
confirm the truth of the existing version of SRT, it would have been done long ago®

Why hasn't this experiment been done yet?

So why hasn't this simple and very low-cost experiment has not yet been done? Even though in case
of a positive result one could hope for a Nobel Prize for the discovery of invisible universes neighboring
our visible universe. And in the case of a negative result, one could hope to get a very authoritative proof
that Einstein and his theory were right. That is, any result of such an experiment is very important for
science.

And because astronomers don't need the first result at all, so as not to complicate their relations
with relativistic physicists. It is more important for them than even the Nobel Prize. And the second result,
as they themselves realize, is very unlikely. But after realization of such experiment all scientific disputes
about whether the version of SRT studied in physics textbooks is correct or incorrect, and also any
references to string theory, to quantum physics and to nothing else will not be taken into account any

8 For example, instead of the very expensive and unsuccessful OPERA experiment



more, as on this question will be received indisputably correct answer. And this answer is most likely to
prove unambiguously the infidelity of the generally recognized version of SRT.

Even physicists themselves are sure of it. After all, if physicists hoped that this experiment would
confirm the truth of the existing version of STO, it would have been done long ago®.

Civilizations and supercivilizations

But even if there were only our visible universe, then, despite the big bang theory, when exploring
the cosmos it is impossible not to take into account that different stars with their planets arose in our
visible universe at different times. And they still continue to arise. According to modern estimates, the
number of galaxies in our visible universe alone is about 2E11. And each galaxy contains about 1E8 stars.
Of these, at least 8E9 contain Earth-like planets on which life is possible. And the ages of the stars are
very different. For example, the star HE1523-0901 is 13.2E9 years old, the Sun is 4.6E9 years old, Sirius
is 2.3E8, and the recently discovered star SwiftJ1818.0-1607 is only about 240 years old. For comparison,
recall that the age of our visible universe is about 13.8E9 years. In the invisible universes of the hidden
Multiverse and Gi-universe this diversity is surely even greater. And even the invisible universes
themselves, contrary to the Big Bang theory, probably did not appear in nature at the same time.
Consequently, at least on some planets, the age of the super-civilizations existing there exceeds the age
of our earthly human civilization by billions of years. And comparing our civilization of the XX/ century
with the human civilization, for example, of the IXX century, i.e. existing only 200 years ago’ it is not
difficult to understand how much our civilization is surpassed by super-civilizations.

Therefore, the inhabitants of supercivilizations are real all-powerful Gods for us. And some
information about these supercivilizations is contained (though in a in allegorical form to be somehow
understandable to people) in the church books of all world religions.

But other civilizations also exist on Earth. These are numerous communities of living beings -
mammals, birds, dolphins, even ants and bees - which form hierarchical structures united by common
vital interests and coordinate their activities for the benefit of the whole community as a result of
exchange by information between these living beings. Only these civilizations, unlike human civilization,
are not machine civilizations. Although primitive human civilizations, still existing now according to some
reports in some remote areas of the Earth, are not machine civi-lizations either.

And these non-machine civilizations are also of great interest for people, because due to the fact
that other living beings have sensory organs different from those of humans, they possess knowledge
about nature unknown to humans. For example, cats feel geopathogenic zones, which are not registered
by any existing equipment. Consequently, there are some other physical fields unknown to people in the
nature, besides electromagnetic and gravitational fields known to people. Cats can also cure people in
some unknown way. But people don't know how they do it. And how to learn it from them.

Fermi paradox, which proves the existence of supercivilizations in other spatial dimensions.

The Fermi paradox is a statement of a seemingly paradoxical situation in which, on the one hand,
it is known that there are many star systems suitable for life in the cosmos, and on the other hand, despite
all the efforts of scientists, no signs of life have been found in this cosmos. And it would seem very strange
[98]-[100].

But in fact there is nothing strange about this. After all, what are we looking for? What signs of
life do we expect to see? The same as on Earth now? So that the same radio stations as on Earth would
work, which, when transmitting signals, would spend most of their energy on transmitting signals to
nowhere due to the use of a non-optimal directional diagram? So that, in addition, these radio stations
would also spend a considerable part of their energy on out-of-band radiation? So that aliens would
detonate atomic and hydrogen bombs? And so on.

But first of all, these are all defects of our imperfect civilization, which supercivilizations have long
ago got rid of. And that's why they're invisible. And secondly, why not assume that we do not see their
ships in space also because they have different logistics as a result of using their super knowledge. Even
on Earth, people on their way to work in big cities often use the subway. And then their movement
underground cannot be detected from space. But then it is necessary to recognize the existence of
invisible parallel universes, portals between them and admit that the generally accepted version of SRT
is wrong.

9 For example, instead of the very expensive and unsuccessful OPERA experiment
19 When russian writers A. S. Pushkin and M. Yu. Lermontov lived, there were no computers, no Internet, no cars, no rail transport, no aviation,
and many other things that have become familiar to us in the 21st century.



Besides, they certainly know stealth technology or some other super stealth technology. So the
cost of all the searches for signs of life in space is money wasted.

And finally, why do we assume that as soon as people want to establish contacts with the
inhabitants of supercivilizations, for example, on the Moon or on Mars, their inhabitants will immediately
want to contact us? Always and everywhere to be or not to be contacts are decided by the masters of the
situation. To be sure of it try to meet your director or minister at least. That is why in this situation the
inhabitants of supercivilizations make decisions, not us. After all, we also do not seek contact neither
with wild animals, nor with insects, nor with snakes that try to get into our dwellings. For example, rats
are very smart and even in some situations, out of gratitude for the fact that the miners fed them, they
sometimes saved their lives. Nevertheless, no one keeps rats as pets. And we lock our houses even from
people we don't need.

And the inhabitants of supercivilizations are perfectly capable of protecting themselves to protect
themselves from unnecessary human contact, even on Earth. For example, presumably in Shambhala. Or
Antarctica. Or at the bottom of the oceans.

And another thing. Why do we seek contact with supercivilizations? We won't understand
anything. After all, they have been sending us messages in the form of crop circles for centuries. But we
don't have enough intelligence to read them. So we should not try to solve problems that are beyond
human intellect. We need to increase our intelligence. And first we have to read the crop circles in the
margins. And what to do next will be clear late

The phenomenon of déja vu, which proves the existence of super civilizations in other time
dimensions

This is an extremely interesting phenomenon [101]. Déja vu from French translates as "already
seen”. There have even been 84 films made on this topic at different times and in different countries..
The essence of the phenomenon is that practically every person (more precisely, about 97% of people)
sooner or later, at least once in his life, found himself in a situation in which he had already been once
before. Or so it seems to him. Psychologists have offered many medical explanations for this
phenomenon. But all of them are not very convincing, since science does not know of any disease, much
less a mental one, with which 97% of the world's population could have been infected (and how?).

So let's offer another explanation, but this time a physical one. It is also quite unusual. Let's assume
that this phenomenon is explained by interference in our life by our descendants from the distant future,
who have unusually perfect computers capable of calculating our behavior down to the smallest detail,
as well as time machines, with the help of which our descendants can move both to the past and future
time. Which is plausible. And then these descendants of ours, in order to correct their existence in their
future, go by time machines (and for them it is easier and cheaper than other variants of obtaining the
same result) to our past and correct this past by algorithms created by supercomputers of the future (for
example, Hitler's mother is married to another man). Then the inhabitants of the future, naturally, get to
another future, which they like better. And in order not to lose any of their relatives, who have many
other relatives and friends, etc., they have to interfere in the lives of all the people currently living on
Earth. That is why the above-mentioned figure of 97% appeared.

going back in time
ast time 1 return point

past time uture tense

Fig. 8. Explanation of the phenomenon of déja vu occurring as a result of intersection of timelines
“going back in time” and “past time” with the formation of a “loop of time”

And people of our time on Earth because of this interference in our lives of aliens from the future
make a journey through a time loop (see Fig. 8). Which they then forget. Or our descendants from the
distant future erase it from our memory. But because of the existence of the time loop, they have to
actually visit the ‘déja vu' point twice. And this is not erasable from their memory.



The invisible afterlife world, where the Gods and souls of the dead dwell, really exists

But religions, unlike many modern scientific hypotheses that have not been confirmed ex-
perimentally, which for some reason in the twentieth century unreasonably began to be called theories,
do not try to deceive people. At least because all world religions, without collusion, actually tell people
about the same thing.

That there are Gods. Well, it's true. It was explained above that the Gods are all-powerful
inhabitants of super-civilizations in star systems that appeared billions of years before our solar system.
And who help humans to become more civilized and advanced. Gods also through Religions somehow
allegorically (and otherwise people would not understand anything and this information was not
preserved to the next generations) explain to us the structure of the world in which they and we actually
live. Church books are therefore invaluable teaching aids for us to learn the science of the distant future.
They also try to instill in us a more humane morality of these super-civilizations (e.g., in the form of
Christ's commandments), in contrast to the far from perfect morality that people live by today. And
largely due to the efforts of Religions, people are becoming more and more humane.

But Gods and the souls of the dead also have to be somewhere. The invisible world in which they
dwell in religions is called beyond the grave. And as it is shown above in the hidden Multiverse and
Giperuniverse there are many (perhaps even infinitely many) mutually invisible parallel universes in which
there are inevitably super-civilizations. Which therefore may be this invisible afterlife world.

Religions also tell us that people have an immortal soul that passes into this afterlife world after
death. There are many testimonies of this from people who have been in a state of clinical death. And
the author believes that this is also true. Therefore, the author is happy that after his death he will be
able to reunite with his beloved parents, his wife and his wife's parents.

But in the version of STR, studied in physics textbooks, the existence of an invisible afterlife is
denied for quite understandable reasons. It and its inhabitants - Gods, souls of the dead and others -
simply have no place in this, the only one existing in nature according to the generally accepted version
of STR, our visible Universe.

Conclusion

Thus, in the article it is experimentally proved and theoretically explained that up to now studied
in all textbooks of physics the version of SRT, created in the XX century, is incorrect, because:

e the relativistic formulas obtained in it are incorrect;

e these formulas are incorrectly explained using the incorrect postulate called the principle of non-
exceeding of the speed of light;

e from these formulas wrong conclusions about physical unreality of imaginary numbers and about
existence in the nature of our only visible universe in which everything is measured only by real numbers
are made.

But in the XXI century, a corrected version of the STR was created, in which, instead of the incorrect
postulate about not exceeding the speed of light, an experimentally proven principle of the physical
reality of imaginary numbers is used. And the physical reality of such numbers is proven by the existence
of not only electrical engineering, radio engineering and computer technology (which was written about
above), but also by the existence of the natural phenomenon of tsunamis and even swings swinging on
playgrounds, as well as music created by pianos and other musical instruments. What more convincing
refutations are needed? After all, these refutations have not been refuted by anyone.

Thus, naturally, the postulate of the generally accepted version of STR about not exceeding the
speed of light, from which this conclusion about the physical unreality of imaginary numbers was made,
is also experimentally refuted. For the same reasons, the conclusion about the existence in nature of our
only visible universe is also refuted. And instead, it is asserted that in fact, in addition to our visible
universe, there are many other mutually invisible parallel universes. The corrected version of STR also
explains that the existence of these invisible universes can be experimentally proven by astronomical
observations in the starry sky in the portals of constellations that are invisible outside the portals.

But the significance for science of the principle of physical reality of imaginary numbers is not
limited to the possibility of correcting the generally recognized version of SRT. From this principle follows
the necessity of corresponding correction in exact sciences of all theories and hypotheses in which
imaginary numbers are used.

It also follows from this principle that around us there exists not only the visible world known and
clear to us, but also a much larger almost completely unknown and not yet completely cognized by us



invisible world [102]-[111]. Including the invisible afterlife world [112]-[123], where Gods, souls of the
dead and numerous other inhabitants of supercivilizations dwell.

The author hopes that the realization of all this will encourage Science and Religion to cooperate
mutually beneficially in their activities for the benefit of people.
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The study of comorbid conditions in children is gaining increasing importance in modern pediatrics
due to the rising prevalence of these disorders and their complex, multifactorial nature. Recent
epidemiological studies indicate a steady increase in the number of comorbid conditions, especially those
associated with chronic allergic and autoimmune diseases. This not only adds to the burden on
healthcare systems but also underscores the need for a more comprehensive approach to diagnosis,
treatment, and prevention.

Children with comorbid conditions often experience more severe symptoms, a reduced quality of
life, and an increased risk of long-term complications. These disorders frequently interact with other
health issues, such as growth delays, nutritional deficiencies, and psycho-emotional disorders,
necessitating a deep understanding of their interconnections to develop effective management
strategies that address the full spectrum of a child’s health needs.

Advances in understanding the role of the microbiome, genetic predisposition, and the impact of
environmental and psychosocial factors have opened new horizons for research and treatment. For
instance, the role of dysbiosis is increasingly recognized as a key factor in the pathogenesis of various
diseases, highlighting the potential of microbiome-targeted therapy. Additionally, the identification of
genetic markers associated with an increased risk of developing these conditions creates opportunities
for personalized medicine, enabling the application of more precise and effective interventions.

Moreover, the impact of modern lifestyle factors-such as dietary changes, reduced physical activity,
and increased exposure to environmental toxins-on the prevalence and severity of comorbid conditions
in children cannot be underestimated. These factors not only contribute to the development of disorders
but also complicate their management, requiring a multidisciplinary approach that includes nutritional
counseling, psychological support, and lifestyle modifications.

Thus, the relevance of research on comorbid conditions in children lies in the urgent need to deepen
our understanding of the complex interactions that contribute to their development. Advancing
knowledge in this area will allow the development of more effective prevention and treatment methods,
ultimately improving the health and quality of life for children with these conditions. This research is
crucial for informing clinical practice and developing healthcare strategies aimed at addressing the
growing challenge of comorbid conditions in the pediatric population.

The relevance of the prevalence of gastrointestinal (Gl) disorders in children is driven by their high
occurrence and significant impact on children's quality of life and overall health. Over the past five years,
there has been an increase in the incidence of these disorders, linked to various factors, including lifestyle
changes, dietary habits, environmental conditions, and genetic redispositions. Epidemiological data
indicate an increase in the incidence of Gl disorders in children, particularly functional disorders such as
irritable bowel syndrome (IBS) and functional dyspepsia. A European study found that approximately 13-
22% of children suffer from functional Gl disorders, which is a significant public health concern, requiring
attention from both pediatricians and gastroenterology specialists [Van Tilburg, Felix, & Palsson, 2020].

The role of the microbiome in the development of Gl disorders in children has been actively studied
in recent years. Numerous studies have shown that gut dysbiosis can play a key role in the pathogenesis
of IBD and other comorbid conditions. For example, a recent meta-analysis demonstrated that
alterations in the microbiota composition are associated with the development of IBD in children,
highlighting the importance of maintaining a healthy microbiome for the prevention of these disorders
[liaz et al., 2019].

Genetic and epigenetic studies have also become an important aspect of understanding the
pathogenesis of Gl disorders in children. The identification of genetic markers, such as polymorphisms in
genes related to immune response and gut barrier function, has deepened our understanding of the



mechanisms underlying the predisposition to these disorders. This, in turn, opens up opportunities for the
development of more personalized approaches to diagnosis and treatment [Kelsen & Baldassano, 2018].

The impact of dietary factors and stress on children's Gl health has also become the subject of
numerous studies. It has been shown that deficiencies in key nutrients, such as vitamin D and omega-3
fatty acids, can worsen the course of Gl disorders and increase the risk of developing comorbid conditions.
Additionally, psychosocial factors, including chronic stress, can exacerbate clinical manifestations,
requiring a comprehensive approach to treatment [Papandreou & Karabouta, 202 1, [van Tilburg, Palsson,
& Turner, 2020].

Thus, the prevalence of gastrointestinal disorders in children remains high, making this issue
extremely relevant for contemporary research and clinical practice. Further study of risk factors,
pathogenetic mechanisms, and the effectiveness of various treatment approaches is key to improving
clinical outcomes in this patient group.

Increased prevalence of comorbid conditions: recent epidemiological studies show an increase in
the prevalence of comorbid Gl disorders in children, particularly in conjunction with allergic and
autoimmune conditions. The rising prevalence is attributed to environmental factors, dietary changes,
and reduced physical activity.

Role of the microbiome in the development of comorbid conditions: recent research highlights the
significant role of the gut microbiome in the pathogenesis of comorbid Gl disorders in children. Dysbiosis,
or alterations in the microbiome composition, may contribute to the development of inflammatory
processes and autoimmune diseases, including IBD and celiac disease.

Impact of genetic predisposition: in the past few years, several genetic markers associated with an
increased risk of developing comorbid Gl disorders in children have been identified. Polymorphisms in
genes related to immune response and gut barrier function can increase susceptibility to inflammatory
and allergic conditions.

Link between IBD and extraintestinal diseases: new data suggest a strong association between
inflammatory bowel disease and the development of extraintestinal comorbidities, such as arthritis, skin
diseases, and mental health disorders. These findings emphasize the importance of a multidisciplinary
approach to treating children with IBD.

Influence of dietary factors and nutrients: studies in recent years have demonstrated the impact
of dietary factors, such as deficiencies in vitamin D, omega-3 fatty acids, and antioxidants, on the
development and course of comorbid Gl disorders. Nutrient deficiencies can worsen clinical outcomes
and increase the risk of developing associated conditions.

Psychosocial aspects and stress: recent data indicate that stress and psychosocial factors play a
significant role in the development and exacerbation of comorbid Gl disorders in children. Chronic stress
can impair gut barrier function and immune response, contributing to the development of inflammatory
diseases and IBS.

Personalized treatment approaches: in recent years, there has been a shift towards personalized
treatment approaches for comorbid Gl disorders in children, including genetic testing, microbiome
analysis, and assessment of food intolerances. This allows for more precise therapy and dietary
recommendations, improving clinical outcomes.

Need for long-term research: despite significant progress in the study of comorbid Gl disorders in
children, knowledge gaps remain, requiring long-term clinical and genetic studies. Key areas of focus
include the study of early risk factors and the development of new prevention and treatment methods.

Conclusions.

1. The rising prevalence of comorbid Gl disorders in children over the past five years highlights the
growing significance of this issue in pediatric healthcare. The integration of recent findings into clinical
practice is essential to effectively manage these conditions and improve patient outcomes.

2. The increasing incidence of functional Gl disorders, such as IBS and functional dyspepsia, calls
for heightened awareness among healthcare professionals. Early diagnosis and intervention are critical
to mitigating the long-term impact on children's health and quality of life.

3. The emerging understanding of the gut microbiome's role in the pathogenesis of Gl disorders
underscores the need for microbiome-targeted therapies. Strategies to maintain or restore a healthy
microbiome could be pivotal in preventing and managing conditions like IBD and other comorbidities.



4. Advances in genetic research offer new avenues for personalized medicine in pediatric
gastroenterology. Identifying genetic predispositions can lead to more tailored treatment plans, reducing
the burden of Gl disorders and enhancing therapeutic efficacy.

6. The impact of dietary deficiencies and psychosocial stress on Gl health necessitates a holistic
approach to treatment. Addressing these factors through nutritional support and stress management
could significantly improve outcomes or children with Gl disorders.

6. Continued research into the mechanisms underlying Gl disorders, including the role of the
microbiome and genetic factors, is essential. Long-term studies are needed to evaluate the effectiveness
of emerging therapies and to develop preventive strategies that can be implemented in clinical practice.
In conclusion, the high prevalence and complex etiology of Gl disorders in children require a
multidisciplinary approach that integrates recent scientific advancements. By embracing personalized
medicine, microbiome science, and holistic care strategies, healthcare providers can enhance the
management of these conditions, ultimately improving the quality of life for affected children.
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Abstract

The effect of oxygen-helium mixture breathing technique on heart rate variability (HRV),
myocardial state and acid-base state and venous blood gases in patients with arterial hypertension
(stage | and Il) aged 39-61 years, men (10), women (10), staying in sanatorium-resort conditions of
the health resort of the Republic of Belarus was studied. The control and target groups were
formed from the number of volunteers. All volunteers received oxygen-helium inhalations in the
ratio of 30% oxygen and 70% helium, heated up to 75°C. Under the influence of the course of
oxygen-helium inhalations in the patients of the target group (n=10) there was noted an increase
in heart rate variability due to the increased influence of the parasympathetic nervous system.
Decrease in centralization of heart rhythm control indicated a tendency to normalization of heart
rhythm regulation. Expansion of adaptive capabilities of the organism was noted due to the
decrease in the integral index of activity of regulatory systems (PARS). In the control group no
statistically significant changes in HRV indices were recorded. When analyzing the integral index
“Myocardium”, it was found that 30% of patients have the value of this index within the norm (up
to 15%), which indicates the absence of heart pathology. Pre-threshold cardiac abnormalities were
found in 40% of patients (Myocardium index 15-25%) and 30% already had signs of pathology
(Myocardium index more than 25%). The favorable effect of CGS on metabolic and energetic
processes in the heart muscle was marked by a decrease in the numerical index of the area of the
zone of electrophysiological disorders “Myocardium” in patients of the target group. In volunteers



of the control and target groups the decrease of oxygen saturation (sO2) and oxyhemoglobin
fraction (FO2Hb), as well as the increase of deoxyhemoglobin (FHHb) in venous blood was noted,
which indicates the increase of oxygen absorption by tissues of the body after a short-term course
of inhalation of heated CGS.

AHHOMauusa

M3y4eHo B/iUSHUE MemoOOUKU ObIXAHUS KUC/I0POOHO-2e/luesoll CMecu Ha NoKasamesu
BapuabesibHocmu cepdeyHo2o pumma (BCP), cocmosiHue muokapoa U KUuC/0mHO-OCHOBHO20
COCMOSIHUS U 2308 COCMABA BeHO3HOU KPOBU Y NAyueHmMos ¢ apmepuasbHol eunepmeH3ued (I u
Il cmaduu) 8 Bo3pacme (39-61 200), myxcyuH (10), dceHwuH (10), Haxo0aWuUXca 8 CAHaAMOpPHO-
KYPOPMHbIX YC108USX 30pasHUUbI Pecnybiuku benapyce. V13 yucia 006poBo/ibues chopmMupoBaHsb!
KOHMPOJIbHAA U Ues1eBas epynnbl. Bce 006poBoJibYbI NOJYYAIU KUCIOPOOHO-2e/IueBble UH2anauuU
B8 coomHoweHuu 30% kuciopooa u 70% eenus, nodoepemol do 75° C. [1o0 sausHuUem Kypca
KUC/TOpOOHO-2e/ueBbIx uHeansyud y nauueHmos yenesol 2pynnbi (n=10) ommeyeHo noBbiuieHue
sapuabesibHOCMU pumMma cepoua 3a CYeém ysesnudyeHuss BJIUSHUSI Napacumnamuyeckol HepsHol
cucmembl. CHUXceHUe UeHmpaau3ayuu ynpassieHuss pumma cepoud cBudemesibCmBoBaio O
meHOeHYUU K HOPMAnu3auuu pe2yssuuu pumma cepduyd. PacwupeHue adanmayuoHHbIX
BO3MOXHOCMeU O0p2aHuU3Ma OMMEYeHO 3a CYEM CHUXCeHUS UHMe2pasibHo20 NoKa3amesisi
akmusHocmu  peaynamopHbix cucmem (MAPC). B KoHmMposibHoU 2pynne cmamucmu4yecku
3HAYUMbIX U3MeHeHUl nokaszameseld BPC He 3aguKkcupoBaHo. [lpu aHanause uHmeepasbHo20
nokazamesisi «Muokapd», 6b110 ycmaHosieHo, Ymo 30% NnayueHmMos UMerom 3Ha4YeHue 3mo2o
nokasamesis 8 pamMmKax Hopmel (0o 15%), ymo csudemenscmsyem 0b omcymcmBuu NAamosio2uu
cepoua. pednopoeoBkie HapyweHuss 8 pabome cepoya bbiiu ycmaHoseHb! y 40% nayueHmos
(nokazamesb «Muokapo» 15-25%) u'y 30 % yxe umenucb NpU3HAKU Namosiocuu (Nokazamesib
«Muokap0» bonee 25%). brazonpusamHoe siausHue KI'C Ha 0bMeHHo-3HepeemuYeckue Npouecchl 8
cepoeyHoU MbIYEe OMMEYeHO CHUMEeHUeM YUC/eHHO20 NOKA3amess NJouaou  30Hbl
I1eKMPOPU3UOIO2UYECKUX — HapyweHud «Muokapd» y nauueHmos yesnesol epynnbl. Y
006p0BOIbUEB KOHMPOJIbHOU U UyesieBol 2pynn OMMeYeHO CHUMEHUE HAChIUWEHUS KUC/10pOooM
(sO2) u ppakyuu okcueemoznobuHa (FO2Hb), a makxe nosbiwieHue 0esokcueemoanobuHa (FHHb)
B BeHO3HOU KpoBU, YmMo csudemesbCcmayem 06 YyCuneHUU NOo2/0WeHUs] KUCI0poda MKAaHIMU
0p2aHuU3Ma Noc/1e KpamKoBpemMeHHo20 Kypca uHeanayud nodoepemod KI'C.

Keywords: inert gases, helium, heated oxygen-helium mixture (HOGM), inhalation, arterial
hypertension, KARDIVAR, Cardiovisor.

Knroyesble cnosa: uHepmHbie 2asbi, eesull, nodoepemas Kuc/iopooHo-eenuesas cmecs (KIC),
UH2anAayuU, apmepuanbHasa eunepmersus, KARDIVAR, Kapouosu3op.

BseoeHue. ApmepuasbHol cunepmersued (Al) cmpadaem Kaxobit mpemud B3pOC/bil Yes108eK B
mupe. 5mo pacnpocmpaHeHHoe U oNacHoe 0J18 #U3HU 3abosieBaHue npusooum K passuMuU UHGApKMos
MuoKapoa, UHCYsIbmos, cepoeyHol HedoCMAamoYHOCMU, NOPAXCEHUD NOYeK U MHO2UM Opyeum
npobsiemam co 300poBbeM, a 3HA4YUM, ABJISeMCcs Ka4yesold npuduHol MooupuUUUPOBAHHO20 Xapakmepd,
Bbi3biBarouled, Kak obuLyro, mak u cepoeyHo-cocyoucmyro CMepmHocms Bo Bcex cmparax mupa (Williams
B., Mancia G., Spiering W. et al., 2018, Lip GYH., Coca A., Kahan T, et al.,, 2017; Gottesman R.F., Albert
M.S., Alonso A., et al., 2017). Mo daHHbiM BO3 ¢ 1990 no 2019 e. kKonudecmao Jsito0el, HUBYUwux ¢
2unepmoHuel (umerouux apmepuasbHoe dasaeHue om 140/90 mm pm. Cm. U Bbiwe Uau NPUHUMArOULUX
aHmuaunepmeH3UBHbIe Npenapamsl), YyBenuyusocb B80Boe — ¢ 650 mumiuoHos do 1,3 musiauapoa
yesioBeK. [1CUX0IMOUUOHA/IbHBIU CMPecc Makx3e CywecmaeHHo Bausem Ha gopmuposarue Al [1, 2].
Cywecmsyrom  KJUHUYECKUe UCC/1e00BAaHUsl, KOMOPble NOKA3bIBAKOM, 4YmMO Y KApouo/io2u4ecKux
nauyueHmMos npu passumuu odenpeccuu B 2-4 paszd NOBbILAGMCS PUCK CepoeyHo-cocyoucmol
kamacmpodgel. [locnedHue ucciedoBaHus NOKA3bIBAKOM, YMO CUMNMOMbI 0enpeccuu U mpesocu
npucymcmasyrom y NOJ0BUHbLI NAYUEHMOoB C apmepuadsbHol eunepmeH3uel. [enpeccusi 8 obujel
nonyssyuu 8 EBponelickom peauoHe scmpedaemcsi 8 5-10% ciayvaes, Yymo Kacaemcs benapycu,
nposedeHHoe uccredosaHue STEPS 8 2020 200y nokasasio, Ymo pacnpocmpaHeHHoCMb 0enpeccusHol
cumMnmomamuku cpedu HaceneHus okoso 12,5%. Cnedyem obpamums omaoesibHoe BHUMAHUe Ha mom
¢akm, 4mo cepOeyHo-cocyoucmas cucmema UMeem MeCcHYH MOPPOPYHKUUOHAbHYO CBA3b C
ObixamesibHoU cucmemod. HapyweHus cepdedHo-cocyoucmol cucmemsbl, BO3HUKAroWue B CBA3U C
nopaxceHuem 6poHX0/1e204H020 aNNAPAMa U CoONPOBOXOArOU4UECH PA3BUMUEM XPOHUYECKO20 J1e204HO-



cep0eyHo20 CUHOPOMA U/IU  XPOHUYECKO20 J1e204HO20 Cepoud. BeHmUJISUUOHHbIe HAapyUweHUs,
BCMpeyarowuecs npu  XPOHUYECKOM  NbIIeBOM U MOKCUYECKoM  6poHXumax, XxpoHuyeckol
obcmpykmuBsHoU 6ose3HU 1e2KUX, NPOGECcCUOHAIbHOU bPOHXUAIbHOU acmme U 0p. Be0ym K HAPYUWeHU
JIe204HO20 2d3006MeHa, B pe3ysbmame 4Ye20 passuBAemcsl a/JbBeOJISPHAs 2UNOKCUS, Komopas
pepiekmopHo No mexaHusmy 3Ilnepa — JlunbecmpaHod Bbi3biBaem BA30KOHCMPUKUUHD J1€204YHbIX
apmepud, a 3amem U PYHKUUOHAJIbHYHO 2UNepmeH3uro 8 cucmeme se2oqHol apmepuu [3, 4].
Cywiecmsyem psi0 WUPOKOOOCMYNHbIX U HeO0po2ux NPenapamos-0xeHepuUKoB 015 1e4eHUs CepoeyYHo-
cocyoucmoul namoJio2uu, 00HAko mpyoHo dobumbsca cmolkol pemuccuu. [Ipedcmasnsem uHmepec
UCNOJ/Ib30BAHUS ONpedesieHHbIX 2d308biX cMecel, B YaCMHOCMU KUC/0po0d C UHEePMHbIM 2a30M, NPU
JledeHuu  cucmemb! KposoobpauieHus, 3abonesaHull 0p2aHoB8 ObiXaHus, peabusumayuu nocse
usuyeckux Hazpy3ok. leaud — uHepmHbIU 2a3, NO CBOUM pu3u4eckum csolicmBam cnocobeH YcKopsma
docmasky Kuc0pooa K mKAaHaM, He OKAa3biBAs KAKo20-/1ubo HeaamusHo20 0elicmBUS Ha KPOBEHOCHYHO U
ObIxamesibHyro — cucmemsl.  KucsiopoOHo-2enuesble  UHeansayuu — cnocobcmayrom — cBoespemeHHol
KOppeKkyuu  @YHKUUOHA/IbHO20 COCMOSHUS U BOCCMAHOB/ICHUK pe3epsos opeaHusma [5, 6].
CoomHoweHue 2a3o8 B cMecu Moxem Obimb Jit0bbiM, HO 0719 O0OCMUMCEHUS MepaneBmuYyecko2o
a¢pekma, co2nacHo pe3ysbMamam  KAUHUYECKUX —UCC/Ie00BaHUl — Y4EHbIX, J1y4WiumM  NPU3HAHO
coomHoweHue 30% Kuciopoda u 70% eenus [7, 8, 9.

Lenb: usyqyums BUSHUE MemOoOouKU ObIXaHUsS nodoz2pesaemoll Kuc/1opooHo-eesuesol cmecu (He —
70%, O2 — 30%) npu memnepamype 75° C Ha nokazamenu sapuabesbHOCMU cepoevyHo20 pummd,
COCMOosIHUe MUuoKapda U KUC/IOMHO-OCHOBHO20 COCMOSHUS U 2d308 COCMABA BEHO3HOU KpoBuU Y
nayueHmMos ¢ apmepudadsbHou 2unepmeH3ued.

Mamepuasibl u Memoobl. BbINo/IHeHO paHOOMU3UPOBAHHOE KOHMPAUPyemoe UCc/1e00BaHuUe.

Obujee KoauyecmBo y4acmHUKo8 cocmasusio 20 B3poC/biX NAUUEHMOB, (U3 Hux 10 myxHuH u 10
MHEHWUH), omObIXarowux Ha basze YHumapHo2o npeonpusmus «CaHamopul «KpuHuuya» Pecnybuka
benapycb. Ombop y4acmHukos 6bi1 npoBedeH Ha paBHOM BKJIOYeHUU 060UX NOJI0B B UCCedoBaHue. 13
yucaa 0obpoBosIbLUeB CHOPMUPOBAHLI KOHMPOJIbHAS U Ues1eBas 2pynnbl, BCe Y4ACMHUKU UCC/Ie008AHUS
noonucanu UHPOPMUPOBAHHOE coaaacue. [lokasamenu UCXOOHbIX OAaHHbIX: 4acmoma CepoeyHbixX
cokpaweHudl (YCC), apmepuansHoe dasneHue (ALl), ypoBeHb camypayuu u3mMepssiu ny/ibCOKCUMEMPOM
Nellcor Sp02, OaHHbie nokasamesu pe2ucmpupoBaIu exeoHesHo 00 u nocie uHzanauul KIC.
AGKMUBHOCMb  pe2ysISIMOPHbIX CUCMEM 0p2aHU3Ma U 3/1eKmpogu3uoiocudeckue oucnepcUoHHbIe
Xapakmepucmuku y Uy, ¢ apmepuasibHol 2unepmer3uel onpedesisiiu 0o U NOC/e MemoOUKU ObIXAHUSI
nodozpemoll KI'C, ucnosib3ysa annapamHo-npo2PAMMHbIU KOMNJIeKC «3KocaH-2007» (MeduyuHckue
KOMNbHOMEPHbIe cUCMeMbl, 3e/1eHo2pad), BKIoYarouul 8 cebs annapamHo-npo2pammMHbIe KOMNJIEKChI
«Kapousap» (aHanu3 sapuabesbHocmu cepde4Ho2o pumma—BCP) u «KapouoBu3op-06» (ducnepcuoHHoe
kapmuposaHue IKI — K 3KT).

Cmamucmuyeckyro 06pabomky 0aHHbIX OCYywecmsasau ¢ ucnoss3osaHuem 10 Statistica 7.0.
HopmasibHocmb pacnpedesieHusi NepemMeHHbIX OUeHUBAIACh C NOMOWbHO Kpumepus LLlanupo-Yunka. [ins
ONUCAHUS  KOJIUYeCMBEeHHbIX NPU3HAKOB, pacnpedesieHue KOMOopbIX He ABASemcs HOPMAJbHbIM
ucnosib308aauc, meouaHa (Me) u nepueHmusnu [Q25; Q75]. [lpu cpasHeHuu BbI6OPOK UCNO/Ib30BAU
paHeosskil U-kpumepul MaHHa-YumHu. 3a Cmamucmuyecku 3Ha4umble NPUHUMAAUCh Paziudusi npu
p=0,05.

Memoduka ObixaHusa KIC. VHeangauuu OCYWeCmsIS/iucCk B8 pexume. ObIXaHUe CMeCh!o,
codepxcawel 70 % eenusi u 30 % Kuciopoda Hazpemot 0o 75° C— 15 MUH 00HOKpamHo, Kypc uH2anayud
cocmosn u3 1 npouedypb! 8 0eHb B meyveHue 10 OHel, UCK/o4as BbixoOHble OHU. [IposedeHue KI'C
OCYywecmssIszocb ¢ nomowbto annapama «HMHIAJINT B2-01», pazpabomaHHo2o CompyoHUKamu
MHcmumyma meduko-buosioeudeckux npobiem Pocculckol akademuu HAyK (peaucmpayuoHHoe
yoocmoBsepeHue Ha MeduuuHckoe uzdesnue Ne P3H 2015/2466).

Pe3ysibmamel.

FeMoOduHamu4eckue noKasamesu. VIcxo0Hble 0aHHbIe 4acmomsl cepoeyqHbix cokpauierHull (YCC, yo.
/MUH) y Uy, ¢ apmepuasbHoU 2unepmerH3ueld cocmasuiu 68 [62; 75], nocne uHeanayud 67 [65; 70],
cucmoJsiudeckoe u duacmoJsiudeckoe apmepudsibHoe odasneHue (CAL mm.pm.cm, [AL mm.pm.cm.)
Haxoounucb 8 npedenax 130/80 u omau4anoch ulub CPEOHUMU 3HAYeHUAMU 00 KYpca UHeaaauud
130/80 [130; 135]/80 [80; 85], nocne uHeanauud 130/80 [120; 130]/80 [75; 85].

JuHamuka nokasamesnell aKmMUBHOCMU pezyIiMOpPHbIX cucmeM. Habsrodanucb UCXOOHO
CHUXCeHHbIe nokazamesu BCP - SDNN 24 [22; 116] mc, RMSSD 17 [11; 15] mc u PNN50 1 [0.3; 7] %, 4mo
VKA3bIBAJIO HA YCUIeHUE aKMUBHOCMU CUMNAMUYECKo20 omaesia Be2emamuBHoU HepBHoU cucmemel, a
CHUXeHue obwel mouwHocmu cnekmpa BCP (TP) ompaxcano ymeHbuweHue pe3epsHbIX BO3MOXHoCmMeU



peaysIimopHO20 MexaHusMa y nayueHmos ¢ dpmepuasnbHol 2unepmeHsued. 100 BausHuem Kypca
KUC/10pOOHO-2en1ueBbIX UH2aiauul NoBkbILWLAIACk BApUabelbHOCMb pumma cepoud 3a CYeém YBeIudeHus
BJIUSIHUS NAPACUMNamuyeckol HepBHOU CUCMEMbI U OMMEYeHO CHUXCeHUe UeHMpasau3ayuu ynpasaeHus
pumma cepoua, 4mo csudemesibCmBYem 0 MeHOeHUUU K HOpMAaau3ayuu pe2ysisuuu pumma cepoyd.

B uenesol epynne ommeyeHo CMamucmu4yeCcKu 3Ha4umoe CHUMXCeHUe UHMe2pasibHo20 NOKA3ameJis
akmusHocmu  peaynamopHeix cucmem (MTAPC) ¢ 6 b6annos [5; 8] do 5 6annos [4; 6]), uymo
csudemesibcmMayem 0 pacliupeHuu adanmayUuoHHbIX BO3IMOXHOCMeU opeaHu3Md.

AHaUu3 OUCNEPCUOHHBIX XAPAKMEPUCMUK MUOKAapoa KomnbtomepHol cucmemol CKPUHUH2A
cepdya «Kapouosuzop». [lokazamesb «MUOKAPO» UHME2PasbHO Oompaxcaem cmeneHb O0bMeHHO-
SHEepeemuUYeckux U UemMu4yeckux usmeHeHul 8 cepdeyHol MbIlye, KOMOopble He NPOSB/SHMCS Ha
nekmpokapouozpamme, Ho Hecym B8 cebe puck passumus 3abonesaHul cepoua. [lpu aHanuze
UHMe2pasabHo20 Nokasamesns «Muokapd», bb110 ycmaHosieHo, Ymo 30% nayueHmos UMerom 3Ha4yeHue
3MO020 NOKA3amesis B paMKax HopMbi (00 15%), ymo csudemesibcmsyem o6 omcymcmauu Namosio2uu
cepdua. [pednopoeosbie HapyweHus B pabome cepoua bbiu ycmaHosneHsbl Yy 40% nayueHmos
(nokazamernb «Muokapo» 15-25%), 30 % yxce umenu npu3HaKu namosiocuu (nokasamesib «Muokapo»
bonee 25%). [locne kypca uHeansyud nodozpesaemoll KUC/I0pOOHO-ee/iueBol CMecu NoKasameslb
«Muokap0d» cHu3uaCa y 60% nauyueHmMos, 3Ha4eHuUe NoKazamess «Muokapo» ymeHbwuiocs ¢ 25 [12; 35]
%0 18 [11;22] %.

BbiB0ObI. Pe3ysibmamsl NPoBedeHHbIX UCCiedoBaHul ciedyem paccmompems C HAy4YHoU U
npakmuyeckol MOYKU 3peHus. Hay4Hbil acnekm mecHO CBA3aH C NPAKMUYECKUM, NOCKOJIbKY HOBbIe
Hay4Hble 0aHHbIe 0arom BO3MOICHOCMb NO-HOBOMY yBudems npobaemy u Npeodoxums HoBble Nymu 0Jis
ee peweHus. [lpakmuyeckud acnekm npoBedeHHbIX UCC/Ie008aHUU 3aK/H04aemcs B MoM, Ymo NoJIyYeHb!
Hay4yHO 060CHOBAHHbIE OaHHbIE 06 YCNeWwHOM NPpUMeHeHUU MemoOuKU ObIXAHUS KUC/IOPOOHO-2e1ueBol
CMecu y nauueHmos C apmepuasbHol eunepmeHsued. CredoBamesibHo, MOMXHO CO0esiamb BbiBOO O
3HA4YuUMesIbHOM BIUSHUU MemoOuKU ObixaHusi nodoepemol 00 75° C Kuc/iopodHo-2enuesold cmecu
(cooepxcarue O; — 30%, He — 70%) Ha opeaHu3m Yesnosekd. 5/1az00aps YHUKA/IbHbIM Pu3UYecKum
csolicmBam 2e/iusi, KUC/I0pOOHO-2e/luesas CMecb Npu NOCMYyNJieHUU B YesoBeqyeckull OpeaHu3sMm,
nposoyupyem nepecmpolKy paboms! pe2yssimopHbIX CUCMeM, NO3B0JSem MAKCUMA/IbHO PACKPbIMb
pe3epBHbIe BO3MOXHOCMU OP2aHU3Md, UCK/I0HYAS He2amuBHble NOC/e0CcmBUs 0715 300pOBbA.
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Abstract

The paper discusses the possibilities of using Internet technologies in the process of teaching
a foreign language in a general education organization, which is especially relevant in the light of
modern requirements of our country. The authors carried out a theoretical analysis of scientific
and practical literature with the aim of defining and comparing the most popular Internet
resources used by specialists in the process of a foreign language in accordance with the set goal
and objectives. An algorithm for teaching grammar of a foreign language at school based on a
communicative approach through the use of popular Internet resources has been developed, an
algorithm for the formation and improvement of grammatical skills and speech skills of students
of the general education level within the boundaries of the chosen topic has been tested. Research
in the field of the use of Internet technologies, resources that allow the implementation of
interactive methods in teaching aspects of a foreign language are considered promising.

Keywords: grammatical skills, grammatical structure, Internet resources, information
technology, interactive learning.

Introduction

The modern educational space is undergoing certain changes, which, first of all, are focused on the
development of all spheres of society. The field of education is no exception. A graduate of the 21st
century school should possess not only knowledge, skills and certain experience of activity, but also be a
successful person with qualities that allow him to be flexible and quickly adapt to changing conditions
of development and existence. These provisions are reflected, among other things, in the requirements
of current federal educational standards of general education for the results of mastering the content
of training [1, p.46].

One of the most important planned learning outcomes is the foreign language communicative
competence formed at a certain level with respect to each stage of learning, i.e. the ability to
communicate in a foreign language with native speakers in a variety of communicative situations. The
formation of the latter is not possible without teaching the grammatical side of speech as the basis for
the formulation of statements, a tool for structuring speech [2, p.78].

The solution to the problem of increasing the interest of students, their motivation to study
grammar as a functional and integral component of the development of foreign language speech, the
implementation of the principle of interactivity and speech orientation in the process of mastering
grammatical material can undoubtedly be the use of modern information and communication tools,
including Internet technologies.

Effective methodological techniques, technologies and methods of work in foreign language
lessons, including techniques and methods of teaching the grammatical side of speech, are described and
classified in the studies of such famous scientists as I.L. Bim, R.P. Milrud, N.D. Galskova, E.I. Passov, etc.
[3,p.60]; the problems of using Internet technologies in teaching are revealed in the works of researchers
E.P. Asimov, L.P. Vladimirova, I.V. Kruglova, T.A. Polilova, etc. [4,p.110].

Materials and types of research

The purpose of the presented research is to develop methodological recommendations on the use
of modern information technologies in the process of teaching foreign grammar to school learners.

The goal is revealed in the following tasks: to analyze Internet technologies used to teach English
grammar; to test an algorithm for the development of grammatical skills using Internet technologies.



The purpose and objectives of the study determined the use of the following methods: methods of
systematization and generalization of data from theoretical sources, survey, questionnaire, method of
logical and theoretical analysis of scientific literature, methods of induction and deduction, method of
analytical generalization, method of interpretation of the results of approbation.

Grammatical skills are the ability to automatically recall from long—term memory the grammatical
means necessary for speech communication. Grammatical structure is a certain set of laws of a language
that regulate the correctness of the construction of significant speech segments (words, utterances,
texts). Grammatical material is that part of the language material, the study of which is provided by the
content of the training. It is customary to include grammatical units, forms and structures, rules for
changing words and combining them into sentences.

We conducted a survey among future foreign language teachers and current young professionals
using the Google-forms service. The survey participants were asked to highlight the main advantages of
using the Internet, information technologies in foreign language education. Information technologies —
processes, methods of searching, collecting, storing, processing, providing, distributing information and
ways of implementing such processes and methods. Internet technologies are a tool for creating and
maintaining various information resources on the Internet: websites, blogs, forums, chats, electronic
libraries and encyclopedias [5, p.35].

Communicating in a truly linguistic environment provided with Internet resources and platforms,
students find themselves in authentic or close to authentic life situations where training and application
of grammatical aspect skills can be carried out. Students face a task that reflects the functionality of the
language in real life. This task is, most often, new, interesting, realistic. To solve it, spontaneity, adequacy
of reaction is necessary, which allows us to speak about the originality of replicas-reactions. Thus, the
use of a grammatical rule, structure, is motivated by the need to understand and convey thoughts and
meanings, ideas, content.

Kazakhstani researcher Nurzhanova A.P. in her article "Online platform "Flip" as a learning tool for
English lessons" wrote: "..The application has three important advantages. First, the instructor can
engage all the students in the group. For example, it is impossible to survey all students during class,
whereas in the app, all students can be involved. Second, during the class, students may be shy to speak
English, while in the app, the student can write down their answer from the comfort of their own home.
Third, Flip helps to get to know their classmates better...". [5]

Integrated grammar teaching using Internet technologies is one of the most effective ways to
create interaction in the classroom. According to R.P. Milrud's definition, interactivity is "the unification,
coordination and complementarity of efforts of a communicative goal and result by speech means” [6, p.
49].

Internet resources can be used in various ways when working on the grammatical side of speech,
for example:

- as a visual aid when familiarizing with the material;

- as a basis for extracurricular work, independent preparation at home, for problem-searching
tasks, group or pair work;

- during the application of elements of the project methodology;

- in the process of online communication (video, audio, correspondence) with a native speaker;

-as a tool for modifying the program, which is characteristic of this class in the process of
digitalization of learning [7, p.19].

S.S.Kunanbayeva in her book "The Modernization of Foreign Language education: The
linguocultural-communicative approach"” wrote: “... The proponents of the communicative method were
also right in concluding that the ability to verbal communication should be achieved through the
development of 'communicative competence’[8].

Let's consider the most popular Internet resources and technologies used in teaching grammar



Table 1

Comparative analysis of popular Internet resources used in teaching English grammar

Names

Brief description of the main)
features

Inreface 1

Option for
smartphones

The  possibility
of  authentic
online
communication

AngloLink

- a resource for honing skills in|
pronunciation and writing short
dictation with certain grammatical
constructions;

- available installations;

- convenient thematic search.

high level

no

no

Grammar.net

large visual supports;
grammar is
schematically.

presented

high level

no

no

Activities for ESL

-focused on both teachers and
students;

- redundant information and tasks
for training an active grammatical
minimum,

-to increase motivation, there are
quizzes, riddles, jokes, videos, tasks)
-there s a complex information
retrieval system that makes it
difficult for students to worK
independently with the resource.

low level

no

no

My language
exchange

-possibility of group work

online;

- the ability to find a pen pal after

filling out the questionnaire and

indicating ~ personality  traits,

interests, age;

- availability of free access to

authentic books and special aspect
ames.

high level

yes

yes

BBC
English

Learning

-training courses for different
levels of training;

-thematic division of information
and exercises presented on the site.

high level

ves, but not
for all
countries

British Counci
Learn English

-interactive exercises, educational
videos and games.

Medium level

no

Yes, but only in
comment
regime

Duolingo

- exercises for the initial level of
training are free of charge;

- tasks for intermediate and
advanced level training

are paid.

high level

ves, but for a
fee

no

Lingualeo

-accentuated grammar study;
-availability of free and paid
training courses.

Medium level

ves, but for a
fee

EngVid

-video lessons for learning English
grammar;

- thematic division;

- preparation of students (partially)
for international exams (IELTS,

TOEFL)

Medium level

no

no




Memrise learning  grammar  using — aMedium level no no

flashcard system;
-the ability to design content by
users;

- modification of tasks for the level,
roup, plan.

Bussu - the ability to find a pen pal; high level ves yes
more than 10 languages; in|
addition to grammar exercises

, tasks for vocabulary and
ipronunciation training are
presented;

- checking the correctness of
performing exercises online;

- Interface and applications
developed for iOS and Android.

Livemocha mutual verification and mutualhigh level ves, but for alyes
training; fee
- it is possible to coordinate
teachers online and independent
work of students;

- text messaging is possible;

- the possibility of online video and
audio communication is a paid
option.

Work on grammatical material through the WordWall Internet platform (wordwall.net), a site for
finding pen pals (https.//www.penpalworld.com/), an interactive Worldview website
(http;//www.lonelyplanet.com) can be carried out in several stages, according to the algorithm
presented in Table 2.

Research questions

Here are research questions that guide this study as follows:

1) What grammar games are popular within students?

2) What were results after working with different online tools and game technologies?

3) What skills could students develop by working with these technologies?

In order to obtain reliable results on the effectiveness of the proposed algorithm, an approbation
was carried out with 6 grade students on the basis of a secondary school N2 10 named after Akhmet
Baitursynov.

Two groups took part in the methodical experiment — control and experimental. The students of
the control group studied according to the standard program without using Internet technologies in the
educational process. Students from the experimental group studied the same topic as the control group,
but the material was worked out on the basis of a developed algorithm for teaching grammar using
Internet technologies at the stage of basic general education.

Before and after training on the basis of the developed algorithm using Internet technologies,
testing was conducted, the purpose of which was to identify the level of grammar proficiency. If we
compare the data obtained, it is clear that the students of the experimental group coped better with the
task of testing, showing higher results compared to the students of the control group (Fig. 1, scale — in
%).


https://yandex.com/maps/org/secondary_school_10_named_after_akhmet_baitursynov/10972969280/
https://yandex.com/maps/org/secondary_school_10_named_after_akhmet_baitursynov/10972969280/
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Comparison of test results of two groups
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Figure 1. Comparison of the test results of the two groups after the experiment

Research results

Thus, it can be concluded that there is a positive dynamics based on the results of testing, an
increase in the effectiveness of grammar teaching within this particular topic, an increase in the number
of students with a high level of grammatical skills development and a decrease in the number of students
with an average level. The average score in the control group was lower than in the experimental group.
Also, we have analyzed different online tools such as AngloLink, Grammar.net, Activities for ESL,
Grammar.net, EngVid, Memrise, Bussu and checked whether these tools are effective are or not.
Furthermore, we find the mosr suitable tool is “Bussu”, which has more than 10 languages, in addition
to grammar exercises, tasks for vocabulary and pronunciation training are presented; checking the
correctness of performing exercises online; interface and applications developed for iOS and Android. As
the purpose of the presented research was to develop methodological recommendations on the use of
modern information technologies in the process of teaching foreign grammar to school learners, we
could achieve this result. The goal obviously revealed in the following tasks: to analyze Internet
technologies used to teach English grammar; to test an algorithm for the development of grammatical
skills using Internet technologies.

Conclusion

Thus, the application of the algorithm of teaching English grammar at school presented by the
authors of the study on the basis of a communicative approach through the implementation of Internet
resources and information technologies makes it possible to increase the efficiency of the learning
process, while the teacher should offer students functional installations, direct search activities,
coordinate the processing of information and communication online in a foreign language. Overall,
grammatical skills are the ability to automatically recall from long—term memory the grammatical
means necessary for speech communication. Grammatical structure is a certain set of laws of a language
that regulate the correctness of the construction of significant speech segments (words, utterances,
texts). Grammatical material is that part of the language material, the study of which is provided by the
content of the training. It is customary to include grammatical units, forms and structures, rules for
changing words and combining them into sentences. Also, internet resources can be used in various ways
when working on the grammatical side of speech, for example: as a visual aid when familiarizing with
the material; as a basis for extracurricular work, independent preparation at home, for problem-
searching tasks, group or pair work; during the application of elements of the project methodology;
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Abstract

The article deals with the requirements for a modern teacher of foreign languages in the
context of digital education. The article presents the system of training students — future teachers
of foreign languages — who have digital competencies, and describes the experience of developing
digital competencies in lecturers at the Institute of Language and Literature.
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Introduction
In this context, the urgency of developing new approaches to the formation of the digital culture
of future English teachers is increasing. In the context of the introduction of computer technologies in
the process of teaching professional disciplines, there is a change in the requirements for bachelor's
degree training in educational institutions of higher education. Future English teachers should have a
high level of knowledge of a foreign language, information technologies, possess linguistic and socio-
cultural information, methods of teaching a foreign language at school using ICT.

Materials and types of research
The professional standard "Teacher" incorporated elements of the teacher's digital competencies.
The teacher must possess information and communication competence, which compositionally consists

of:

« general user — this is basic computer knowledge, knowledge of the Microsoft Office package
(basics of working with text editors, spreadsheets, PowerPoint formats), the ability to use Internet
services (e-mail, browsers), multimedia equipment, etc.;

« general pedagogical ICT (Information and Communication Technologies) competence involves
methodically competent use of web resources, training programs to achieve the objectives of the lesson,
the ability to organize training in a computer classroom, the ability to maintain documentation in the
electronic environment of an educational institution;

« subject-pedagogical ICT competence includes the ability to optimize the learning process of your
subject using information technology.

Research questions

The formation of the information culture of future English teachers involves the phased
implementation of the model:

- the motivational and value stage aimed at the formation of sustainable motivation of students
to master ICT in the process of professional training;

- communicative and productive, involving the purposeful formation of skills and abilities of future
English teachers to master methods, techniques, methods and means of obtaining, processing and
storing information, as well as computer skills as a means of information management;

-a professional activity stage aimed at the formation of students'abilities to work with information
resources, the practical application of acquired knowledge in the educational process;

- the reflexive and creative stage is conditioned by the formation of the abilities of future English
teachers to analyze, assess their own level of mastery of information culture, and a creative approach to
the use of ICT in future professional activities.



Research results

Having analyzed psychological and pedagogical research, it can be concluded that the preparation
of a specialist for pedagogical activity is revealed through the concepts of "readiness for activity”,
"readiness for work", "readiness for pedagogical activity”. The concept of "readiness for activity",

One of the key tasks of a teacher is to transfer knowledge and experience from the older
generation to the younger. In professional activity, according to scientists, the teacher performs the
following types of activities (functions): diagnostic, constructive and design, organizational, creative,
predictive, informational, communicative, reflective. The functions of pedagogical activity proposed by

N. V. Kuzmina, V. A. Slastenin, A. |. Shcherbakov are presented in Table 1.

Table 1
Functions of pedagogical activity (according to N. V. Kuzmina,
V. A. Slastenin, A. I. Shcherbakov)
Functions Characteristic
Diagnostic function It is based on the teacher's mastery of diagnostic forms, with the help

of which he monitors the level of competence, development, and upbringing
of students in the educational process

Predictive function It is connected with the skills of a teacher to determine the directions
of pedagogical activity, its goals and objectives, and predict its results
Design and it consists in the selection and organization of the content of

engineering function | educational material; designing effective student activities, their own
professional activities and behavior in the pedagogical process,; designing
strategies to achieve specific goals in the educational process

Organizational it requires the skills of a teacher to involve students in various types

function of activities and organize the activities of both a group, a team, and
individual students

Information It is expressed in the teacher's ability to be a translator of scientific,

function ideological and moral-ethical information using the latest techniques and
pedagogical technologies

The communicative It is expressed by the specifics of the teacher's communication with

function participants in the educational process - students, their parents, colleagues,
administration

Creative function It is represented by the development of new products of professional
activity and the proposal of new ways of studying educational material

Reflexive function it is based on self-assessment and self-correction by the teacher of

activities and behavior in the educational process

The functions of a teacher's activity are realized and manifested in pedagogical abilities, which are
understood as a set of individual psychological characteristics of a teacher that ensure the success of
professional activity [95].

The following requirements are put forward for the theoretical training of future English teachers
in the process of mastering the basic professional educational program: knowledge of the main stages
of the development of foreign languages; understanding the basic theories of the formation of students’
communicative competence; orientation in modern linguistic trends [100].

Thus, the content of professional training of future teachers of the English language is regulated
by such documents as the federal state educational standard, the basic professional educational
program, the curriculum, includes the formation of competencies necessary for pedagogical activity. The
result of professional training is the readiness of future teachers for professional activity. The key
components of the English teacher's professionogram are competencies, teacher personality qualities,
abilities and psychophysiological capabilities, activity functions and determinants.

First, you need to pay attention and understand what competence is. Competence, translated from
Latin, "competentia” means a range of issues where a person is knowledgeable, has knowledge and
experience - compliance with the requirements for employment; - the ability to perform special work
functions [13]; - generalized methods of action that ensure the productive performance of professional
activities (A.G. Sergeeva) [14].

Due to the digitalization of the education system, the ability to use new, advanced educational
programs and technologies in teaching is necessary. Today, along with the traditional learning system,



distance learning is also widely used, learning through educational platforms such as Google Classroom,
Daryn.online, bilimland kz, Bilimal.kz and ZOOM. Proper and competent use of these educational
platforms helps to improve the quality of knowledge of both students and teachers. For example, online
courses, ready-made video lectures, tasks for consolidating the studied educational material and
monitoring academic performance can be uploaded to the Open Edx platforms.

Conclusion
We note that the challenges of modern society push teachers to constant development, to the
formation of new competencies, in particular, digital competence, the content of which is adjusted
depending on the development of Internet technologies. In order to form young people for the digital
economy, teachers need to constantly improve their skills and master new technologies themselves.
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Introduction

A theoretical analysis of the scientific literature on the problem of the formation of professional
subjectivity allows us to state that this aspect has been studied in sufficient depth in psychological and
pedagogical science. The formation of professional subjectivity is provided in various ways and means,
and one of the most effective should be considered the development of critical thinking.

However, the process of professional subjectivity of future linguists through the technology of
developing critical thinking in the process of studying at a university has not yet been the subject of a
separate dissertation study in the field of pedagogical science. [2].

Materials and types of research

The theoretical significance of the study lies in the fact that:

The relevance and necessity of the professional subjectivity of a linguist student, understood as a
complex of organizational, psychological, pedagogical, didactic actions aimed at strengthening this
characteristic among future linguists during university studies, and considered in pedagogical science as
a problem having a wide socio-economic context in the new conditions of development of modern
society, when professionals are becoming in demand, capable of integration into a changing system of
professional requirements for the competence of specialists and to modify the complex of knowledge
acquired at the university;

Research question
What are the theoretical and methodological foundations, content and psychological and
pedagogical conditions for the effectiveness of the process of professional subjectivity of future linguists
through the technology of developing critical thinking during university education? The process of
professional subjectivity of a linguist student will be effective if: on the basis of a theoretical and
methodological justification of the problem, the definition of professional subjectivity of a linguist
student is formulated, a model of professional subjectivity of future linguists is developed and practically
implemented through the technology of developing critical thinking in the process of studying at a
university, psychological andpedagogical conditions for the implementation of the process under study,
The criteria for the formation of the professional subjectivity of a linguist student have been determined
and a relevant diagnostic device has been developed to determine the effectiveness of this process.

Research results

It has been established and proved in the conducted research that the professional subjectivity of
future linguists can be ensured with the help of critical thinking development technology, which includes
mandatory technological stages (challenge, comprehension, reflection) and methods corresponding to
the tasks of the stages (mental map, associations, prediction, concept diagram, brainstorming, problem
discussion, oral essay, a multi-level cascade knowledge map),

Pedagogical knowledge is complemented by ideas about the structure of the professional
subjectivity of a linguist student, including a cognitive and operational component (theoretical and



practical knowledge that provides the possibility of effective professional interaction, readiness for an
adequate assessment of ways to solve professional problems and achieve success based on constant
critical analysis), a motivational and activity component (striving for high-quality mastering of the
profession at the stage of study at a university, conscious attitude to educational activities and their
effectiveness), the reflexive requlatory component (the desire and ability to analyze, generalize, and
comprehend ways of business communication), the communicative component (the ability to build
constructive business communication with partners, prevent and regulate conflicts, and find a "common
language" during professional interaction) [1];

The set of approaches (system-based, personality-oriented, acmeological, competence-based and
communicative-cognitive) contained in the study to ensure the process of professional subjectivity of
future linguists through the use of technology for the development of critical thinking can be classified
as a solution to the problem of identifying the specifics, main directions and technologies to ensure its
effectiveness in the higher education system.

The proposed model of professional subjectivity of students of linguistics through the technology
of developing critical thinking in the process of studying at a university includes conceptual-
methodological, procedural-activity and criterion-effective blocks, which allows you to display the
integrity of the studied process, its sequence and content (Figure 1).

1> | Goal: professional subjectivity of students through the technology of developing critical thinking

Methodological System-activity, personality-oriented, acmeological, competence-based,
™ approaches N communicative-cognitive

Methodological Self-organization; reflexive; subjectivity; polysubjectivity;

principles '»| communicative orientation; building a pedagogical process focused on

the development and self-development of an individual's personal
properties; a controlled transition from activity in an educational situation
to activity in a professional situation

pedagogical: ensuring a
personality-oriented
approach; subject-subject
type of relations and
collective cooperation
among participants in the
educational process;
providing opportunities for
self-realization and self-
development of students,
actualization of their
personal experience and its
awareness

Conceptual foundations of professional subjectivity of students of linguistics

of the discipline "Practical English
course" of authentic language material
with tasks and exercises of a
problematic nature aimed at the
development of critical thinking; the
use of interactive forms of educational
activity in a complex technology for
the development of critical thinking;
the use of a system of pedagogical
problem-oriented and communicative -
oriented foreign language situations,
taking into account the professional
claims of students.

> Pedagogical conditions
v v Y
Psychological and Didactic: the inclusion in the content Organizational and

pedagogical: small
quantitative
composition of the
study group; long
duration of the
experiment; practical
and applied nature of
the lesson; availability
of diagnostic methods
for determining the
level of professional
subjectivity of
linguistics students.

The use of cluster analysis made it possible to determine three levels of formation of professional
subjectivity: potential-situational, functional-constructive, creative-productive. [3]

The creative and productive level (high) of the professional subjectivity of a linguist student is
characterized by the formation of all its structural components at an above-average level. The subjects
demonstrating a creative and productive level of professional subjectivity have developed critical
thinking, a high level of reflexivity, readiness to effectively solve occupational problems, the ability to
take responsibility, and a desire for emotional and psychological self-control in communication and
activity.
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The functional and constructive level (average) of the formation of the professional subjectivity of
a linguist student is manifested in a fairly strong motivation to acquire professional knowledge, the
ability to identify cause-and-effect relationships between the productivity of their activities and the
effectiveness of the educational process, in the ability to identify and correct mistakes made in their
work.

The potentially situational level (low) of the formation of the professional subjectivity of a linguist
student is expressed in the absence of persistent motivation to master the profession and subsequent
realization of oneself as a professional, a weak level of proficiency in educational and cognitive strategies
in the learning process, manifested in the inability to work productively with information, in the
instability of professionally significant qualities of a linguist, in the inability to set goals and achieve them,
in fear of taking responsibility. Students lack the desire to achieve their goals and predictive abilities. The
volume of communication and mutual sympathy is narrowed due to insufficient communication skills,
inability to choose an adequate form of interaction.

A creative and productive (high) level of professional subjectivity formation at the organizational
and diagnostic stage of the study was recorded in the experimental group in 22.3% of linguistics students,
and in the control group in 23.4% of the subjects. At the 23rd evaluation stage of the study, we recorded
an increase in the number of students with a creative and productive level of professional subjectivity in
the experimental group to 37.9%, and in the control group to 27.1% of respondents (Figure 2).
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Figure 2 — Dynamics of the process of professional subjectivity
among students of linguistics before and after the experiment

Consequently, the number of students with a creative and productive level of professional
subjectivity in the experimental group increased by 15.6%, and in the control group of respondents this
increase was 3.7%. The number of respondents with situational-reproductive level of professional
subjectivity formation in the experimental group decreased by 10.7%, and in the control group — by 4.7%.

Critical thinking strives for convincing argumentation — a critically thinking person finds his own
solution to a problem and supports this solution with reasoned and logical arguments; Critical thinking
is social thinking — and this does not contradict the first definition, since a person with a similar mindset
should use the fruits of his mental attainments for the benefit of society. [Every thought is tested and
refined when it is shared with others-or, as the philosopher Hannah Arendt writes, "perfection can only
be achieved in someone's presence.” When we argue, read, discuss, object and exchange opinions with
other people, we clarify and deepen our own position] [17, 36-40].

In recent years, the idea of building CT skills has spread not only in developed countries, but also in
developing countries. This is in line with the following statement by the aforementioned author: "From
Kansas to Kazakhstan, from Michigan to Macedonia, schoolteachers and university professors strive to
instill in their students the ability to think critically. We know that critical thinking is something obviously
good, a certain skill that will allow us to successfully cope with the demands of the XXI century, will help
us to better understand what we study and do" [ibid.]. The concept of using KM in pedagogical practice
was largely caused by the crisis of the education system in Kazakhstan. Over the years of independence,
the Kazakh education system has gone through several stages of reform. The key moment in the
formation of a new model of higher education can be called Kazakhstan's accession to the Bologna
Convention in 2010. Cooperation and integration into the global educational space is one of the main
directions in the policy of Kazakhstan, as well as in the development of the country's foreign policy.
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Conclusion
Currently, measures are being taken in the country to change the statuses of teachers and
students, as well as to change the processes of their interaction in learning. Head of State N.A.
Nazarbayev, in his lecture "Kazakhstan in the post-crisis world: an intellectual breakthrough into the
future”, delivered at Al-Farabi Kazakh National University, noted that "the primary task of the modern
education system is to train people with critical thinking and able to navigate information flows" [6].
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Abstract

The article discusses the linguoculturological features of the English-language advertising in
the UK and the US. There are some examples of translation of the linguoculturological features of
the English-language advertising.

AHHOMAyus

B cmamee paccMampusaromcs JIUH2BOKYIbMYpPOosio2udeckue ocobeHHOCMU aHea083bI9HOU
peknambl 8 Benukobpumaruu u COoeouHeHHbIX Wmamax Amepuku. [lpusedeHbl npumepbi
JIUH2BOKY/IbMYpPOosIo2u4eckux ocobeHHocmel npu nepesode aHzaulcKol pekaamai.

Keywords: linguoculturological features, advertising, English-language advertising.
KnroqeBble €108a:; JIUH2BOKY/IbMYPOIo2UYECKUe OCOOeHHOCMU, PeKkaamd, aHe/10s13bI4Hast
pekaama.

Peknama B8 coBpeMeHHOM obujecmse  ABASeMCs  BAXHBLIM — 371eMeHMoM  obujeHus U
B3aumodelicmBus, a Makx3ce Bbi3biBaem cnpoc y nompebumered. BozdelicmBsys Ha Ye/08eKd, pekiama
gopmupyem Ky/ibmypHble UeHHOCMU, NPUBbLIYKU, BUSem HA NOBCEOHeBHbIU Bbibop todel. BausHue
PeK/Iambl Ha 06WecmBO Bbi3bIBAem UHMepec U NpUBJIeKaem BHUMAHUE KaK K peKamupyembiM mosapam
U YCyeam, mak u K meopyeckomy U Ky/JibmypHOMY dcnekmy camol pekaambi UJiU PeKAaMHOU KamnNaHuu.

[lpu nepesode peKkiambl C A3bIKA CO30amesis peKkaambl HA fA3bIK nompebumerss pekiamel
YYUMBIBAOMCA  KY/IbMYPHbIE UEHHOCMU, 0bbiyau, npusBbidKU Jitodel, cucmema BOCNpusMuUs
uHgopmauuu yenesol ayoumopued.

CouyuasibHo-Ky/IbMypHbIe akmopkl Ueparom BAXCHYKO POJib NPU Nepesooax U uHmMepnpemauuu
peyeBbiX BbICKA3biBaHul. Haubosibwuld uHmepec 01 meopuu U NPAKMUKU nepesooa npedcmassisitom
obbiyau npedcmasumerieli onpedenieHHoU Kyibmypbl. Hanpumep, 8 aHeautickux 0oMax cnasbHU 4acmo
paAcno/iazaromcs Ha BMopoOM 3maxce, u noamomy ¢pasza «It is late | will go up» nezko ucmosikossisaemcs
Kak HamepeHue 2080psLLe20 OMNPAsUMbsCS CNAMek.

Ko20a amepukaHey coobujaem, 4Ymo OH xo4yem Kynums «a three bedroom apartment», e2o
coobuweHue bydem npasusibHO NOHIMO JIUlb /IH00bMU, 3HArouwuUMu Ymo 8 CLLIA, Kpome uHOUBUOYA/IbHbIX
CNasieH, NPUHAMO UMemb U OOHY 06y KOMHAMY, U NO3MOMY peyb bydem udmu o YyembipexkoMHamHoU
kBapmupe. B Kaxool Kysbmype Cyuecmayrom cBou cnocobbl NpedomBpauleHuUs HexenamesibHo20
passumus cobbimud: «This appointment will make or break me, so keep your fingers crossed, please.» —
«3ma scmpeya pewium Moro Cyobby, mak Yymo pyead MeHsl, Noxcaaydcman.

[lepeso0bl O4YeHb CUJIbHO MO2ym BJIUSMb HA KyJbMypy CMPAaHbl nepesood. 3apukcuposaHo
0080J1bHO 60/1bUIOE KOJIUYECMBO NPUMEPOB, Ko20d CaMU A3bIKU U Ky/ibmMypbl HAPOOOB NPOXOOU/IU CBOE
CMaHossieHue u ¢opmuposaHue nood BAUSHUEM NepeBodos. B OCHOBHOM UMeromcs 8 BUOY OpesHue
aHMUYHbIe NepesoobI.

Hanpumep, nepesoObi CUJIbHO NOBAUS/IU HA GOPMUPOBAHUE U pA3BuUMUE KyJibmypbl CIABIHCKUX
Hapooos. [lepesodbl makux Oesmenel, Kak Kupumin u Megodul, ne2iu 8 0CHOBY CMAHOBJIHUS
KYJIbMYpbl PYCCKO20 A3bIKd, NUCbMEHHOCMU U IUMepamypsbi.

K nepesodyukam u nepesodyeckoll 0esmesibHOCMU Ha NPOMSXeHUU PA3HbIX 3N0X NPeObaBJIS/IUCH
pasHble mpebosaHus. TpeboBaHusM 00/xHbI bblIU COOMBEMCMBOBAMbL MeKCMbl 01 Nepesoad,
MemoOobi U NpUemMbl, UCNO0JIb3yeMble NepesooyuKkamu 019 nepesodos. Bbibop npuemos 0Ji8 BbINOJIHEeHUS



nepesodyeckol OessmesibHOCMU onpedesisiics 8 MOM YUC/Ie MeopemuyeckUMU 3HAHUSIMU, HABbIKaMU,
NPAKMUYeckKuUMU YMeHUsMU U YCMAaHoBKAMU NepeBoO0YUKOB. [1epeBo0YuKu B CUJTY Pa3/IUYHbIX
COUUAIbHBIX, IKOHOMUYECKUX, NOJUMUYECKUX NPUYUH U SMUYeCKUX U MOPAJibHbIX CO0bpayceHul
BbIHY@C0eHb! bbI/IU, U NPAKMUKA UMeem Mecmo 8 HACMOSAWee Bpems, COKPaujams UiU ONYCKAMb 4acmab
nepesooduMo20 MeKCmd. Pas/iudHble HOpMbI KyJ1bMypHo20 obecneqyeHus nepesodyeckoll 0esmesibHOCmu
COCMAs/IAM CB0L20 POOd KOHBEHUUHD, UJIU COBOKYNHOCMb mpebosaHul, 019 BbINOJIHEHUS Nepesodos.

Hanpumep, 8 CoeouHeHHbIX Wmamax AMepuku peksama ydumsisaem mpebosaHus busHeca,
cpedcmBs maccosol UHGOpMauuU, NOSBASHOUWUXCS HOBeUWUX mexHoao2ul, Ky/bmypHbIX yeHHocmed.
PeknamHbie komnaHuu 8 CoeOUHeHHbIX Wmamax AMepuku umerom OpesHor U bo2amyro UCMOPUo.
Peknama B8 CoeOuHeHHbIX Wwmamax AMepuku BsJsusem Ha cnpoc nompebumenel, nomozaem
obcay@uBamMb NPoUECcCh NPOU3BOOCMBA U peanu3ayuu moBapos, UHGOPMUPYem NOKyNamesis 0 BCex
MOHKOCMSAX U HHOAHCAx NPOoU3BOOUMbIX MOBAPOB, HA BCeX cmadusx om udeu co30aHus 00 BbINYCKA HA
PbIHOK.

Muposas peknama, peksama omoesibHbIX CMPAH 0KA3bIBA€M CBOE B/IUSHUE Ha 06WECMBO B Ue/IoM
U Ha obwecmao Kaxool KOHKpemHol cmpaHbl 8 omoesibHocmu. B Coe0uHeHHbIX wmamax AMepuKku
JIl00U 04eHb 0aBHO NPUBLIKAU K pekiame U pPekamMHbIM KOMNaHusMm. B pekname CLLUA mosap
npedcmassigemcs nompebumenam akmuBHO, NOPOU azpeccusHo, C UCN0JIb30BAHUEM IMOUUOHAIbHO20 U
yyBCMBEHHO20 N00x0008. COoeOUHeHHble  Wmambl AMEpPUKU  NPOU3BOOSM  NPASMAMUYHYIO,
npaAMosiuHelHyro pekiamy 8 Jitobbix cepax u HanpasieHusx. AMEepUKaHubl NPUBEMCMBYHOM APKYH
PeKJIamy, OMKPbIMYIO, BbI3bIBAOULYHO, NOOYHOAOUWLYHO K YyBCMBAM, SMOUUAM U 0elCmBUSAM.

Jlaxce ecnu peknama, cozoasaemas 8 CLLIA, as1gemcs Hags34usodl, mo 8 AMepuKe makas pekiama
HUKO20 He BO3MYmum, MAaK KAk HAass34usocms, NOpol 3adupucmocmb, B8 MOM YUC/e B peKksame,
aBast0Mcsa 019 Humesel AMepuKku NPUBbIYHBIM U 0ObIYHBIM SBIEHUEM.

B CoeduHeHHbIX wmamax Amepuku ¢ 0emcmBa BOCNUMBbIBAGMCS KY/Ibmypa Npooaxc u Camo
ABeHue u delcmaue Npooax< SBASeMCS HOPMAJbHbIM U NpuemsiemMbiM 8 Amepuke. M B8 pekiame
COOMBEMCMBEHHO NPU3bIB K NPOOAXAM BOCNPUHUMAEMCS KAk 0osHoe ssieHue. O4YeHb 4acmo B
peKk/iame amMepuKaHCKUX KoMNaHudl BCMpedYaromcs NpsmMble dpasbl, C NPU3bIBAMU «Mbl NPOOAem».

Peknama 8 Besiukobpumaruu nosiBunack NpUMepHo 8 16 seke. OOUH U3 MOop2oBUEB MO20 BPeMeHU,
npoodasas cBoU MOoBApPbI, NPedsazas NoKynamessaM, Kmo npuobpemas y Heeo MmoBdapbl HA «30/10MYyH
2uHero» becniammbil npelickypaHm C UeHamu. Takum nosedeHuem mopeosey, U3HA4YasibHO BbI38AJT Y
sumesnel JIoHOOHA Mo20 BpemMeHU HacMewKu U npe3peHue. Ho 4ymse No3xe, Ko20a dumesu ysudesnu
¢gekm om makozo NoBEOeHUS B yBeuYeHUU NPOOaxX« y mopeosyd, OHU NOMEHS/IU CB0e OMHOWEeHUe U
nosedeHue ¢ ycmeweKk Ha 6nazockioHHocmb. C mex nop 8 BenukobpumaHuu nossuiock 6obuioe
KOJIU4eCcmBOo pasauyHol peKkiamsbi.

A3bIK pekiamel 8 Besukobpumaxuu omaudaemcs c8oell He00CKA3aHHOCMbHO U COEPHCAHHOCMbIO.

AH2/iu4aHe yoengrom ocoboe BHUMaHue mpaouyusiM, 3muxkemy, 0080JIbHO YCNewHo Ha NPAKMUKEe
coyemarom peksamy obpaszHyro ¢ peknamol BepbasbHo20 xapakmepd. B aHenulickol pekiame
BCMpevaemcs 04eHb MHO20 PKUX U KPACUBbLIX C/I02AHOB.

Pexknama 8 Benukobpumaruu u 8 Coeo0uHeHHbIX wmamax AmMepuku, co3daHHas 8 20 Beke,
omsiudaemcs 6o/sbWwumM pazHoobpasuem, obusuem ysemos. CoBpemeHHas peknaama 21 Beka bosee
coepxaHa u 1IaKkoOHU4YHa 8 CBOUX NPOSBJIeHUSX. B pekiame 20 BeKka u30bpax ;ceHsl 100U, MHO20 MeKcmad,
COBpEMeHHasi pekaama omiu4aemcs KpamkoCmato U OMcymcmauem u3obpaxceHud stoded.

3HaHue u NoHUMaHue 0bbI4aes u KyJibmypbl CMPAH U HapoooB NepeBooUMO20 A3bIKA U A3bIKd, HA
KOMOopbIl ocyuwecms/isemcs nepesod, NOMo2arom NepesodyuKkam adanmupoBams PeK/IaMHbIe MeKCMbI
U COOMBEMCMBEHHO NPUHOCUMb YCNexX PeKksiame U PeK/IamMHbIM KOMNAHUSIM.
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BAXHOCTb ABY JIAVICA CAMAPKAH/IN B PACIIPOCTPAHEHWN NCJIAMA CPEIV MAMJTFOKOB
M 3HAYEHWE ErO PYKOIMNCH «AJIb-MYKAZLNM ®U-C-CAJIAT» («BBEJEHWE B MOJINTBY»)
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B nepuod npasneHus Mmamsokos (1250—1517 22.) mropkckul A3bIK npuobpes BaxmHoe 3Ha4eHue 8
Eeunme u Cupuu. [ina oby4eHuss mPKCKOMY S3bIKY MECMHO20 HacesneHus bblau HanucaHb! C/108apu u
2pammamuyeckue KHU2U Ha MrPKCKOM 53bIKe, NOCKOJIbKY npasumensamu 6biau mropKu. Kpome moeo, Ha
MIOPKCKUU A3bIK NepesedeHbl NPoU3Be0eHUs pesueuo3Hod, 1umepamypHol u opyeux memamuk [1, 10]

Aby Jlalc CamapkaHou, sbidarowjulicas 3HYuKIoneoucm, 4Ybs paboma u odesmesibHoCmb bbiiu
CB513aHbI C 3emsiell MoBapoyHHaxpa. E2o Hay4yHoe Hacieoue oxBambiBaem noYymu Bce obaacmu
UC/IaMCKUX pesiueuo3HbIX HayK. B 3mol cmamee paccmampusaemcs nepesedeHHbIl mpakmam «Asib-
Mykadouma gpu-c-canamn.

O0HUM u3 npoussedeHull, CO30aHHbIX HA MAMJIHOKCKO-KbINYAKCKOM $3biKe, SIB/JISemcsi nepesoo
«Kumab-u Mykaddume-u A6y Jlatic CamapkaHou». Paboma npedcmassisem cobold NnodcmpoyHbIl
nepesod apabckol KHueu ¢ukxa «Mykadoume ¢uc-Canam» (Mykaddumemy'c-Canam) Aby Jlalic
CamapkaHou Ha mpKCKUl s3bIK. B pasnuyHbix bubnuomekax umeemcsi MHOXeCmBO pykonucel
nepesooa. B Hawem ucciedosaHuu bbiiu UCNO/Ib308AHbLI 0BA 3K3eMNJApd, Hecyuwue ocobeHHocmu
MAMJTHOKCKO-KbINYAKCK020 A3bIKA. OOUH U3 3MUX 3K3emMn/igpos Haxooumcs 8 omoesieHuu cobopa Ceamol
Cogpuu Cmambynsckol bubsuomexu CyneliMmaHue (3K3emnsp 3ape2ucmpuposaH noo Homepom 1451), a
opyeol — B bubnuomeke Pe2uoHanbHO20 ynpasneHus pykonuceld KoHbu. Bmopol 3k3emnsisp 8
nybsu4yHold bubnuomeka 2opoda KoHbs, 8 omoene umeHu [lpod.[lp. @epudyHa Hagusza Y3nyka
3ape2ucmpupoBaHHo20 N0 Homepom 6993, oH bbii nepedaH bubsiuomeke Pe2uoHaabHO20 YNpasieHuUs
pykonucet KoHbu.

Imo KHU2a puKkxa, HanucaHHa No NPABUIAM XaHagpumckoz2o mazxaba. [pouzsedeHue Ha4uHaemcs
C BOoCcxBasneHus Annaxa nocie bucmunnsx u npusemcmsul NPOPOKY U €20 poOCMBeHHUKAM, 3amem
BKJIH04aem 8 cebs crnedyrouiue membi (coenacHo sapuHamy cobopa Ceamol Coguu 1451 eoda): ycaosus
uc/Iama u Mosiumabl, BUObI ¢apoa, BAXHOCMb MOJIUMBbI, BUObI OMOBEHUS, YUCMOMA, BUOkI BOOkI, papob!
Hamasa, HeobxoO0UMOCMb HAMA3d, CYHHbI HAMA3d, ¢apObl OMOBEHUS, CYyHHbl OMOBEHUS, UCMUHOX,
coBepuIeHUe OMOBEHUS U MOJIUMBbI 019 OMOBEHUS, BUObI OYUUIEHUS, BUObI OMOBEHUS, OObSCHeHUe
HeKomopbIX pesiucuo3HbIX MepMUHOB. Hekomopbie pesu2uo3Hbie mepmuHbi 6biu packpbimbsi MemoooM
BONPOCOB U oMBemoB. TeMbl 06Cy@0aromcs C BK/IOYeHUeM dsimoB, Xaoucos U MHeHUU Y4eHbIx pukxa [2,
181].

«Mykadouma» MHO20 pas Nepesoousiacb Ha MIPKCKUE A3bIKU. BO3MOXHO, npoussedeHue 6biio
Bnepsble nepesedeHo HA MAMIIHOKCKUU-KbINYAKCKUU  S3bIK BO BPeMsl NPABJIGHUSI MAMJTHOKCKO20
npasumensa Kaimbas (1468-1495), u cambie cmapbie 3Kk3emMnJisipbl ¢ U3BECMHbIMU 0amamu OMHOCAMCH
K nepuody npasneHus cyamada Kadumbas. [lepeBod4uk npousBedeHusi Heu3secmeH. Konuu
Npou3BedeHUs, MHOXEeCMBO pyKonucel KOmopo2o UMeemcs B8 pas/iudHbix bubsiuomexkax, CO30aHHbIX B
patioHe Mamuroka, 0o/mxHO bbimb, bbiiu npuseseHsl 8 Cmambys nocie 3asoesaqus Ecunma S8y3om
CynimaHom CesiumMom.

Konuu Cssmol Coguu (1451 2.) u Y31yka no 38YKOBbIM U GOPMAsibHbIM XapakmepucmuKkam
OMHOCAMCA K 02Y3CKO-KbINYakckol epynne. [lpoussedeHue codemaem B cebe yepmbl MAaMIIHOKCKO-
KbINYAKCKO20 U aHamosulicko2o S3bIKOB. [DH. IKMAH B8 CBoOuUX mMpyodax YKasbiBaem, 4Ymo $3biK
npoussedeHusa (konus u3 cobopa Csamol Coguu 1451 2.) a8/19emcsa OCMAHCKUM U BKJIKo4aem
npoussedeHue B 2pynny, 20e CKOHUEHMPUPOBAH OCMAHCKUU S3bIK U CMeWAaHHbIU ouaskem 02y3CKo-
KUNYakcko2o. Tako2o e MHeHUsl npudepxusaemcs u A. 3a0xakoBcKud.

V13 53biKa npou3sedeHusi ciedyem, Ymo nepesodyuk cBo600HO Baadeem apabCckum U MHOPKCKUM
A3bIKamu. [ToHamMb npou3sedeHue, HanUCaHHoe NPOCMbIM 13bIKOM, MOXCHO 6e3 C/I08apSs, 3a UCK/THOYeHUeM



HEeCKOJIbKUX C/108. Jlaxe MHo2ue C/108d U MOJIUMBbI PesiueU03H020 Xapakmepa 0aromcsl C Mypeykumu
aksusaneHmamu [2, 185]. Takxe ucnosb3ylomca mypeukue 3KBUBAJIeHMbI HEKOMOPbIX 4Y4acmo
ucnosib3yembix apabCckux u Nepcuodckux C108. B mekcme makxe obHapyx3ceHbl C/108a «asoads, ebyu,
cekem-» BCMpPeYaroujuecs B MAMJ/IHOKCKO-KbINYAKCKUX Npou3BedeHusix. ABOd3 — HOBOE CJI0BO,
BBe0eHHoe B MoPKCUU A3bIK NYMeM UCKAXeHUsl Nepcudcko2o C/108a «oMmoBeHue» [2, 185].

Vi3ydeHue pasauyHbix pabom asmopa NOKA3bIBAem, 4YmMO OHU COO0epam MHO20 HOBUHOK
ucnamckol Hay4yHold mpaduyuu. Mykadoumemy'c-canam, HanucarHbIl Aby Jlatic CamapkaHou, Komopabil
Mbl ucc/edosanu, npedcmassasem cobol KHU2y munad Kamexusucd. B pabome oCHOBHoe BHUMAHUe
yoenigemcss memam MOJIUMBbLI, d MAKMe OYUWeHUss U OMOBEHUS, KOMOopble COCMAs/Isom ee
npeodsapumesibHyt0 No020moBKY. OOHAKo YynoMsHymble meMbl paccMampusaromcs 8 smoul pabome 8
maHepe, omJu4YHoU Om CMUJIS U COOEPIAHUS K/IACCUYeCKUX npou3sBedeHul No GUKXY, u BUOHO, 4mO
HekomopbiIM memam yoensemcs ocoboe BHumaHue. OOHUM U3 BaXHeUWwux acnekmos pabomsai,
KomopsbIl obpawsaem Ha cebs BHUMAHue, A8/15emcsi Mo, YmMo NYHKMbI, KAcaroujuecs ycaosul u cmoJinos
MOJIUMBBbI, KOMOPbIe CE200HS NePeyUC/IeHbl BO BCEX KAMEXU3UCHBIX MPYyodax U MHO2UX KHU2AX NO UKXY,
nepeyucsieHbl UMeHHo B Hamasze Mykadoumemy. 1o Hawemy MHeHuro, Hamas Mykadoumemy S8/19emcs
nepsbIM npoussedeHuemM uau 00HUM U3 nepBbix npoussedeHul, B Komopom bbina coesaHa makas
mpaHckpunyus [3, 66].

B3ena0bl Aby'n-Jledica, Cbi2pasBuIe2o Bax)cHyr poJsib 8 pACNPOCMPAaHeHuu 6020C/I0BCKUX MEeKCMOoB,
HanucaHbix Aby XaHugol u e20 y4YyeHuKamu, U UX NPUHAMUU B pe2uoHax ¢ npeobaadaHuem
XaHagumckol WKOJbl, B 3Ha4yumesibHol cmeneHu coomsemcmayrom AuHuUU Mamypudu. Aby Ybelide
Ma'mep 6. Abys-Jlelic, komopbili aKMUBHO UCNO/Ib308aAA MycaHHa u yoenssn 60/bwoe BHUMAHUE
Vicpaunusmy B CBOUX KOMMEHMApusix, NOOYepKUBAs BAMHOCMb NPUYUH OMKPOBEHUSs, pasauyul 8
ymeHuU U ommeHe, CYUMAaemcs 0OHUM U3 nepsbix npedcmasumesnell cygulickoeo (uwapu) magcupa.
MHoeue asmopbi Hasbisarom Aby-Jlelica, "MyoxcmaxudomM no 3momy Bonpocy” B8 uepapxuu
XAHAUMCKUX HOpUCMOB, NOOYEPKUBAS e20 3Ha4umesibHbIl BKIA0 B passumue XaHapumckol WKOJbI.
OH Cbl2pan Karoyesyro posib B CUCMEMamu3auyuu xaHagpumcko2o ¢ukxa, co30a8 00UH U3 NepBbiX
COOPHUKOB, U 3aJ1I0XCUJT OCHOBY JIUMepamypbl Xuaagpa 8 xaHagumckold mpaduyuu. MoXHO cKazams, Ymo
Aby'n-Jlelic, cblepasuiul Baj)cHyro posib B nepedade 8327159008 Aby XaHugdb! u €20 y4eHUKos, makxice bbi
asmopoM, Komopbit NPOBEJT BAX3CHYH pabomy no Kodugukayuu 3mux nosecmsosaHull. [lepasit obpazey,
Jiumepamypbl Hasasus08 8 XxaHagumckol wkose, ueibo Komopol bbi1o 0bbeduHeHue 832715008 U
BK/1A00B HOPUCMOB, XUBWUX NOC/E UMAMOB WKOJ/Ibl, NPUHADIeXUm umeHHo Aby'n-Jledcy. bnazodaps
amod pabome B32/150bI MHO2UX BbIOQIOWUXCS XAHApumcKux ropucmos, xcuswux 8 Il (IX) u 1V (X) sekax,
6b1/1U NepedaHbl NOC/IeOYIWUM NOKoJIeHUAM [4]. [To0pobHoe u3ioxceHue makux mem, Kak YCa0B8us
ucsama, Budbl 06s83ameJsibHbIX HaMaszos, NPAsU/IA MOJUMBbLI, OMOBEHUE, 4Yucmoma u obpe3aHue.
OpueuHanbHoe npoussedeHue bbi1o HanucaHo Aby ' si-Jleticom Vimamyib-Xyoa Hacpom 6. Myxammadom 6.
Axmedom 6. Mbpazumom 3c-CamapkaHou (ymep 8 983 200y Hawell 3pbl). OHO U3BeCMHO NOO HA3BAHUAMU
«I1b-Mykadoumar, «Mykaddumemy'c-Canamy» unu «Mykadouma ¢u'c-Canam». Ima KHU2a no GuKxy
bb11a HANUCAHA B8 PAMKAX XaHAPUMCKoU WKO/bI U OXBAMbIBAGM MAkue membl, Kak YCA0BUS UCaama u
Hamasa, suobi 06493amesibHbIX MOJIUMB, BAXHOCMbL HAMA3d, BUObl OMOBEHUS, YUCMOombl U B800bl, a
makxe obszamesibHble 371emMeHmsl (¢papobl), 8adxubbl U CYHHbI KAK HaMA3d, MAk U OMOBEHUS. B KHuze
make 06cy#0aromcs pesueuo3Hblie MepMUHbI U 0OKMPUHAJIbHbIE BONPOCk], NPUYEM HeKOMOPbIe U3 HUX
paccmMampusaromcs 8 popmame Bonpocos u omaemos. ObCyxoeHue mem nooKpensigemcs 4yumamamu
U3 asimos U Xxaoducos, @ MAkx3e MHeHUSMU y4eHbiX No GuKkxy. [IpouzsedeHue bb110 Bnepsbie NnepesedeHo
Ha mypeuykul A3bIK 8 MAMJTOKCKO-KbINYAKCKOM duadsiekme Bo BpemMeHa npassieHus cysimara Kadumaoéas
(1468-1496). OcobeHHO BaxHbI 0BA PYKONUCHBIX 3K3eMN/fpd, OMpaxcaroujue ocobeHHocmu
MAMJTHOKCKO-KbINYAKCKO20 MHIOPKCKO20 S3bIKA. [lepBbit xpaHumcs 8 Cmambysibckod 6bubnuomeke
CynetimaHue 8 cekyuu cobopa Ceamot Cogpuu nod Homepom 1451; sBmopol Haxooumcs B bubiuomeke
Pe2uoHasibHo20 ynpasseHus pykonucel 8 KoHbe (Mak HazwiBaembil «Y3ayKckull sk3zemnsisp»). Konus B
KoHbe bbina co30aHa Kak muHumym 3a 50 nem 0o konuu cobopa Ceamou Coguu (1451; 1501-1516).
Konus u3 cobopa Ceamol Coguu codepxcum 47 1ucmos, a opyeas konus — 53 aucma. llomumo smux
08yx 3K3emMnJigpos, B buUbIUOMEKax CoOXPAaHUIOCh MHOXECMBO Nepesooos NPOU3BE0eHUS, COe/IaHHbIX B
AHamosuu. 3as4kosckul (1959, 1962), Tonapnbr (1987) u OskaH (1994; 2018) nposodusiu
UCc1e008aHUS NO 3MUM KONUSM, OMHOCAUWUMCSH K MaMJIFOKCKoMy nepuody [5].

Ecnu mMbl 0bpamum BHUMAHUE HA PAcnpOCMPAaHeHue NUCbMeHHbIX Konud, mo yBuduM, 4Ymo
npoussedeHus Aby Jlatica CamapkaHou Haxoousau B8 pas/iudHbIX peuoHax, HACe/eHHbIX MPKAMU Ha
npomsixceHuu Bcel ucmopuu. 3mu mpyobl U3Y4aAUCb U YUMAJIUCb HE MOJIbKO B Me4yemsx,
NpeocmassIgoWUx 0bWwecmseHHbIU UHMepec, HO U B Y4ebHbIX 3aBe0eHUsX, MAakux Kak medpece, u
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XPaHUUCL B8 bubsuomeKkax, K KomopbiM 06pauanuCh Wedxy/uciamel U 20Cy0apcmBeHHbIe desmeu.
Hem comHeHul 8 mMOM, 4mo B HACMOAUWee BpemMs Cpedu MHPKOB XAHAPUMCKAS WKoaa bosee
pacnpocmpaseHa, u sausHue Aby Jlatca u e2o npoussedeHus «Mykadouma ¢u-c-canam» («BeedeHue 8
MOJIUMBY») HA 3MOM NPOUECC Heslb3sl UeHOPUPOBAMb. b1azo0aps smum ocobeHHOCMAM u3yyeHue e2o
MPpakmama o Hamase BJISemcs BAXCHbIM BK1AOOM B HAYYHbIU MUP.
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RANGE OF INDUSTRIAL APPLICATIONS OF THERMOCHEMICAL METHODS FOR PROCESSING
SYNTHETIC AND NATURAL DIAMONDS

Aliaksand Kupo
Yauheni Sharshnev
Francisk Skorina Gomel State University, Gomel, Belarus

The thermochemical method of diamond processing is based on the process of catalytic interaction
of carbon that is part of diamond with hydrogen or mixtures of hydrogen with water vapor and carbon
dioxide [1-4].

When a diamond dissolves in a metal, there is a break in the strong covalent bonds with which the
carbon atoms are bound together in the crystal lattice of the diamond. In a solid solution of embedding,
carbon is practically in an atomic state, experiencing only a weak chemical reaction with the solvent
metal. Therefore, carbon dissolved in metal is much more reactive than diamond or coal. At high
temperatures, diamond practically does not interact with hydrogen or mixtures of hydrogen with water
vapor and carbon dioxide. At the same time, these gaseous media react well with carbon dissolved in the
metal to form gaseous products, which ensures the decarburization of the metal or the continuity of
diamond processing. At present, this method is successfully used in the following three areas:

— thermochemical engraving,

— thermochemical grinding and polishing,

— thermochemical sawing.

To ensure the localization of the thermochemical treatment process, laser radiation is used as a
surface heat source, which is absorbed by the metal. A general view of the installation and a schematic
diagram of the process of thermochemical treatment of diamond is shown in Fig. 1.
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1 —technological table; 2 — holder; 3 — diamond to be processed; 4 — process gas medium;
5 —radiation source; 6 — focusing agent; 7 — thermal imager; 8 — metal coating; 9 — rotating spherical
or parabolic mirror.
Fig. 1—Installation and scheme of thermochemical treatment of diamond using laser radiation

Thermochemical engraving or the application of indelible lines on the surface of a diamond is
carried out as follows. First, a pattern made of a layer of metal with a thickness of hundredths of a micron
is applied to the surface of the diamond, for which stencil spraying of metal in a vacuum or the method
of photolithography is used. Then the diamond is heated in a hydrogen atmosphere at 1000 °C. Half an
hour of heating is enough for the metal lines to etch the thinnest matte image on the diamond. This
technology can be used both for applying artistic images to the surface of a diamond and for technical
purposes: for applying indelible marking lines and marking rough diamonds. Thermochemical engraving
or the application of indelible lines on the surface of a diamond is carried out as follows. First, a pattern
made of a layer of metal with a thickness of hundredths of a micron is applied to the surface of the
diamond, for which stencil spraying of metal in a vacuum or the method of photolithography is used.
Then the diamond is heated in a hydrogen atmosphere at 1000 °C. Half an hour of heating is enough for
the metal lines to etch the thinnest matte image on the diamond. This technology can be used both for



applying artistic images to the surface of a diamond and for technical purposes: for applying indelible
marking lines and marking rough diamonds.

Thermochemical polishing consists of chemical polishing of the surface of a diamond crystal
oscillating on a rotating metal disk heated to a temperature of 600-800 °C. By adjusting the conditions
of the process, it is possible to move from coarser grinding to the finest polishing of the diamond, which
made it possible to sharpen the diamond blade tool. The very high quality requirements for the cutting
edge of such tools explain the difficulty of sharpening them using conventional mechanical methods,
especially when it comes to microsurgical knives and microtomes. When sharpened on a grinding wheel,
the thin cutting edge of the knife chips off and becomes sawtooth. There are only a few companies in
the world that sharpen diamond knives. The details of the sharpening technology are unknown and
diamond knives are expensive. In thermochemical treatment, the mechanism of diamond removal is
completely different from that in mechanical abrasion. As a result, blade sharpening has been simplified
and the quality of the cutting edge has been improved. Currently, in the field of sharpening diamond
blade tools, the thermochemical method is out of competition.

Thermochemical sawing consists in contact dissolution of diamond with a moving two-layer metal
wire consisting of a refractory base, on the surface of which a layer of iron is electroplated. Sawing is
carried out at temperatures of 1160-1250°C. It is possible in any crystallographic direction. In addition,
the speed of thermochemical sawing in the hard direction is about five times higher than the speed of
mechanical sawing of diamond in the softest direction.

In thermochemical sawing, the wire cuts the diamond. This method makes it easy to replace some
processing operations with sawing, for example, splitting a diamond or peeling. The thermochemical
method is very promising for sawing large diamonds and crystals with defects. For the manufacture of
small products, such as diamond knives, multi-seam sawing with several wires at once is promising. This
dramatically increases labor productivity and reduces the consumption of rough diamonds to a minimum.

At present, the results have been achieved and research on laser microprocessing of diamond is
ongoing [5]. In particular, the effect of reducing the surface roughness of a gas-phase diamond during
laser etching is studied, and it has been revealed that mechanical polishing of diamond plates of large
sizes and hundreds of micrometers thick causes the greatest problems that can be solved by laser
treatment of diamonds.
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Abstract

It is noted that Newton's third law of equality of action and reaction is valid only for
absolutely rigid bodies. Theoretically, taking into account the results of recent studies on the
qualitative increase in momentum due to the effects of mass addition in the pulsating working
process of jet engines and a shaped charge jet, the possibility of forming a motive force without
ejecting a reactive mass during counter dissipative extinguishing of the jet has been shown.

AHHOmMauus

OmmeyeHo, Ymo mpemud 3aKOH HeromoHa o paseHcmse deldcmBus u NpomuBodelcmBus
cnpaseodnus mosibko 0/ abcoiromHo mBépobix mes. Co2/IacHO BbICKA3bIBAHUK HbOMOHA Npu
yoape Heynpyeux meJs umMeem MeCmo YHUYMOMeHUe OBUMeHUS. Teopemuyecku C Y4émom
pe3yibmamoBs NOCAe0HUX UCC/Ie00BaHUll NO KA4YeCmBEeHHOMY YBeaUuYeHUro UMNY/IbCa 3d CY4ém
2pdekmos npucoeduHeHUs Macc 8 nysbcupyrousem paboyem npouecce peakmusHbix 0sueamesnel
U Kymy/assmusHoU cmpyu NOKA3aHa BO3MOXCHOCMb 0bpazosaHus 0Buxcyuiel cusbl b6es sbibpoca
peakmusHoU Maccbl Npu BCMpeYHomM AUCCUNAMUBHOM 2aleHUU CMPYU.

Keywords: Newton's third law, Meshchersky's equation, law of conservation of momentum,
law of conservation of energy, attached mass, shaped charge jet, motive force.

Knrovesbie cnosa: Tpemul 3aKoH HbtomoHa, ypasHeHue Meuwepckoeo, 3aKOH COXPaHeHUs
KO/IU4eCmBa OBUX(eHUS, 3aKOH COXPAHeHUsl 3Hepaul, NPUCOeOUHEHHAs MAcca, KymysasmuBHAas
cmpys,, 0BUXCYWas cusd.

OCHoBHas Hacms

Tpemul 3aKoH HbtomoHa, onpedensrowiulti paseHcmBso delcmaus u npomusodelicmaus 0ByX
MamepuasbHbIX MoYeK cnpaseosus 0/ abcosromHo meépobix mes [1]. OH onpedensncsa caedyrouum
obpazom. Mccrnedosanock B3aumodelcmaue wapos pasHol maépdocmu (B Bude MASMHUKOB), HO
Kaxcoas B3aumodelcmByroujas napa umesna 00UHAKOBYHO mBEpAoCcmsb. [Ipu 3Mom  U3Meps/Iachk
BCMpeyHas CKopocmb neped yoapom u obpamHas CcKopocmb nocsie yoapd. MakcumasibHoe
coomHoweHue obpamHol CKopocmu K BcmpeyHol cocmasuio 15/16 078 CMeKAAHHbIX Wapos,
obnadarouwux mMakcumasabHol msépdocmbto [1]. Teopemuyvecku 3mo 6/1U3KO K B83aumooelicmsuro
abcosiromHo MBEPObLIX MeJi, KOMOopPbIX, 00HAKO, B NpUpode Hem. Takum 0bpazom, HeromoHy bbiia Yyxoa
udess coxpaHeHus 0BUXEHUS, B NOOMBEPMHOeHUe CB0e20 B32/190a Be/uKul y4éHbId npusoous yoap
Heynpyaux meJi, N0/1a2as, Ymo 8 3MOM CJ1y4ae uMeem Mecmo YHUYMOXeHUe OBUXCCHUS.



YaumsbiBas u3ioxeHHoe Bbiuie, Npeocmassisem Hay4YHbll UHMepec u3ydyeHue KombuHauud
B3aumooelicmBus mesa C pasHol mBEPOOCMbI (HEeCMKOCMHAs dCCUMempUYHOCMb) C  UesbHo
BO3MOX(HO20 06pazoBaHus 08ux@cywel cusibl 6e3 BbIbpoca peakmusHoU MAcchbl.

L1119 4acmHo20 peweHust ypasHeHus Meujepcko2o npu HeumeHHol Macce mesida u omcymcmauu
BHewHel cusibl:

do = _dm _ dm
m—=F+u1—ml+u2 Z,
dt dt dt
20e m — nepemeHHas MAcca Mesd; U — CKOPOCMb OBUX(EHUs Mesid NepeMeHHol Maccbl; Ui —
OMHOCUMeNIbHAS  CKOPOCMb — OMOENISIOWUXCS  4acmuy, Uz —  OMHOCUMETbHAS  CKOPOCMb

nDUCOQaUHﬂfOLL{UXCﬂ Yyacmuy,

dm
d_tl — CeKYHOHbIU pacxod (ombpackiBaHue) Maccel;

dm, . '
T — CeKYHOHbIU Npuxod (npucoeduHeHue) Macckl; F — BHeWHss cud,
npuHsmo:. F = 0, NOCmMosiHCMBO MACChl mesia obecneyusaemcs paseHCMBoM pacxodos omaoessroujelics
U npucoeduHsrowelcss Maccel. [pu 3mom 0BUMCYWLAsH CUIA MOXCem CO30aBAMbCS B pedsibHOM Npouecce
3a cYém pasHocmu nomepb NpuU omoeseHuu U npucoeduHeHuu o0Hod u mol e macckbl (npu
B3aumodelicmauu ¢ mesaamu pazHold maépoocmu).

B Hacmoswee Bpems cyuiecmayrom 08a N00Xo0ad K onpedesieHuro ypasHeHuUl uMnyabCcoB 0J1s 2a3a
U msepobIX Merl.

Tak 018 33eKmMOopHo20 ycunumens mseu [2], 8 Komopom B3aumodelcmBsyrom aKkmuBHas
(Gxekmupyrowast) U dekmupyemass Cmpyu, B COOMHOWEHUU, 0npedestouuM Ko3ggouuyueHm
yBesu4eHus msau ssedeHo KIN/, y4umsisarowuti nomepu Ha yoap 83aumooelicmsyrouiux Macc.

P/Po=v(n+1)n, (2)
20e: P/Py — omHoweHue mse C 3#EeKmMOpHbIM ycuaumesem msau u 6e3 He20 (KoaggouyueHm
yBesiu4eHuUs msau);
n = Gz/Gi — OmMHOWeHUe pacxo00B8 IHEKMuUpyemMo2o BO30yXad U IMHEeKmupyrouwe2o 2d3a
(koagppuyueHm sxcekyuu), onpedesisem NpUCOLOUHeHUe MACChl 243d, NOBLILIAOULEE MA2Y;
M - K] 33cekmopHoeo ycusiumersis msau.

OmHouweHue ms2 P/Po, 8 3aBUCUMOCMU OM 3Ha4YyeHud N um Moxcem bbimb MeHbwe uiu bosbwe 1,
a Makxe Kak 4acmmil csy4ad pasHo 1 [2].

CoomHoweHue (2) nosy4eHo U3 YpasHeHUs 3Hepauu NYmMEM HEeC0XCHbIX MamemMamuyeckux
npeobpasosarudl:

(G1 + Gz)ws?/ Giws? =,

20e: W1- CKOpOCMb UCMeYeHus 2a3a u3 conJia;

W3 — CKOPOCMb UCMeYeHUs] CMecu U3 33eKkmopd.

[pu 3mom Bo30yX xceKkmupyemcs uz ammocgepsi, w2 = 0.

Takum obpaszom, y asmopa [2] akademuka Abpamosuya I.H. Mmexdy ypasHeHUsIMuU UMNY/bCoB U
SHepauu cyujecmayem CBS3b.

HayyHoe Omkpbimue N2314 u nocnedyroujue uccrnedosaHus [3] nokaszanu kadecmBeHHoe
nossiweHue Kl 3xekmopHo2o ycuaumens msau (3YT) npu nysbcupyrowem medyeHuu.

3aKOH e COXpaHeHUs KoJu4ecmaa 0BUXeHUs 015 08yX B3aumoO0edcmByrUuUX mBEPObIX mes
(npumem, ymo meso m, 0o yoapa NOKOUMCS, a nocsie yoapa mesa 0BUXCYMCs BMecme, a mesio m,

CMAaHoBUMCSA NPUCOEOUHEHHOU Maccol) npu abCcosrtomHO Heynpyeom yoape Bbienigoum C/1edyrouium
obpazom [4]:

w,m, =w,(m,+m,) uiu w,(m,+m.,)/w,m,=1 (1)

[lpu Heynpy2om yoape 4acmse KuHemu4eckol 3Hepauu nepexooum B8 mensio, m.e. KUHemu4yeckas
3Hepeusi ymeHbWwaemcs. Takum obpaszom, 30eCb, KaK U B 3XEKMOPHOM ycuiumene mseu [4] amo
OMHOWeHUe KUHemuYyeckux 3Hepaull MoXHO npuHams 3a Kl Heynpyeo2o yoapa, ooHako 3mom K/ He
B8x00uUM B ypasHeHue Kosudecmsa 0suxceHus (1). T.e. ypasHeHuUs 3Hepaul U UMNYJIbCOB He CBA3AHSbI.

2 2
w, (m,+m,)/w, m,=n 2)



[peobpaszyem 3mo coomHouweHuUe 0J151 3Hepaull 8 COOMHOWEHUe 0715 Koaudecms 0BuxXeHul (Kak 8
meopuu 3YT). Vi381e4ém KBaopamHbili KOpeHb U3 1esol u npasol yacmed ypasHeHus:

w,Jm, +m,
T

u YMHOX UM Ha

[Tosy4um omHoWweHue KoJiudecmaa 0BuxXeHuUl, Komopoe 8 06uwem cyyae

Wy (M +m,) (M +my)n (3)
W - my m,

HepasHo 1, Ymo npomusopeyum ypasHeHuro (1). JJaHHoe omHoweHue onpedesisemcs COOMHOWeHUeM
macc u Kr4, coomsemcmayem ypasHeHuro 018 IYT:

=y(n+n

0
KOMOopoe NoJly4eHo maxkum x3ce obpazom. OHo Moxcem bbimb pasHO 1, HO Kak YacmHeil caydad

(moxtdecmBo), npu onpedeséHHbIX 3HAYeHUSX M, M, U1

CmOopoHHUKU docmoBepHocmu ypasHeHus (1) 00Ka3biBarom 3mo c1edyrouiumM 06pazom, U3 He2o He
onpeoesgom:
2 2 2 2
w, =m, w, /(m,+m,) u3samem
NoJIy4arom ypasHeHue 3Hepauu 8 sude
sz(m7 +m,)/2 = ((m72W72/(m7 + mz)z Jm,+m,)/2=(m/(m,+m, )/T)7W72/2, ede
m,/(m,+m,)=n

[pu noOcmaHoBKe 0aHHO20 BbIPAXEHUS B ypasHeHue (3) 0HO KOHEeYHO CMAHOBUMCS pABHbIM 1, HO
MO, KAK OMMeYeHo Bbile, ABIAEMCE YACMHbIM C/Iy4aem e2o pelueHus (moxcoecmsom).

B pabome [4] B noOmsepxcdeHue ypasHeHus (1) npusedeH 3kcnepumeHm ¢ NonadaHuem nyJsu 8
AWUK C NeCKoM, NOOBEWEeHHbIM KaK MasmHUK, Mmacca komopo2o 8 1000 pa3s bosibwe macckl ny/au. [pu
amom ycmaHossieHo, ymo Kl1/[] npouecca paseH 0,001. VI3Mepsi/ioCb OMKJ/IOHeHUe AWUKd, ycusue,
co30asaemoe AUWUKOM, He U3Mepssiocb. Bo3Hukaem BONPOC HACKO/ILKO BCE 3MO KOPPEKmMHO:
JKCNepuMeHm — eouHCmBeHHbIU, a nosayqeHHbIl K[ cocmasnsem B8ce20 MbICAYHYO 00110 Om
MAKCUMAJIbHO20 3Ha4YeHUs1 U 4mo 6b110 bbl C pe3ysbmamamu, eciu AUWUK 3ano/IHUMb Mamepuasom ¢
0py2umM CONPOMUB/ICHUEM NPOHUKHOBEHU NY/IU UJIU YBEIUYUMb €8 MAaccy. MoxHO npednosioxums,
Ymo 3KcnepumeHms! bbiu, HO UX pe3ysibmams! bbiiu He cmabusibHbl U He NOOYUHSA/IUCH KAKUM 1ubo
3AKOHOMEPHOCMSIM He MOJIbKO NO NPUYUHE OMCYMCMBUS B PEAIbHOCMU XeCmKoU CBA3U MEXCOY M1, M2
U m, HO U 3¢dekmy npucoeduHeHUss MAaccbl HA AMOMApPHOM YpPOBHe. VI3BeCmHo, Ymo BCe amoMmbl
mBépoo2o mesia cosepuwarom mensiosble KoiebaHus. Mexdy amomamu maépdo2o mesia UMeromcs
CusbHble B3aumodelcmaus. A0po, B KOMOPOM CKOHUEHMPUPOBAHA MAcca amomd, Kosebsemcs B
cucmeme: «0po - 371eKMPOHHAA 060/104Ka». XECMKOCMHAA aCUMMempuU4YHOCMb 3Mol cucmembl 01
06pazoBaHusa 0BUXCywel cusbl (3a C4ém pasHbix Nomepb Ha oMbpAckIBAHUe U NPUCOLOUHeHUe MAcCChbl)
Moxem bbimb C030aHa 3a c4ém oOegpopmauyuu 371eKmMpoHHOU 060J04YKU CMeweHUemM s0pa noo
delicmauemM  ycKopeHus. 3mo  NoOmMBepx0daemcs  3KCNepuMeHmamu C  2UpPOCKONUYeCKUMU
yecmpodlcmsamu [5]. Takum 06pazom npu 3KCnepumMmeHmax cedyem y4umaiBams BO3MOXCHOCMb BAUSHUS
3¢ppekma Ha amomMapHoOM YpoBHe HA pe3y/IbMmAamabl BCE20 IKCNepumMeHmd.

Cnedyem makxe 00No/IHUMeIbHO NPUBECMU 0O0C/I0BHbIE BbICKA3bIBAHUS NO B3AUMOCBSA3U
YpasHeHUU UMNYJ/1bCOB U IHEpaUU Opy2ux U3BECMHbIX Y4EHbIX [6]:

- JletibHuy — «cqyumas, 4mo UCMUHHOU Mepol OBUXCeHUS SB/ISeMCS Npou3sedeHue Macchbl Ha
KBaopam cKopocmu O0BUXEHUS mesd, d NPU CMOJIKHOBEHUU Heynpyaux meJsi KOU4eCmBao OBUXCEHUS
BCE20a YMEeHbWAemcs»,



- aynu - 8 nepsod No0BUHE 0BAOUAMO20 BEKA YyMBepx0as, Ymo «C/1edyem maxkxe oxudams
onpeoen8HHoU CBA3U Mex0y 3aKOHAMU COXPAHEHUS 3HepauU U KoJIu4ecmsad OBUXeHUS U cBolcmaamu
NPOCMPAHCMBA U BPEMEHU...» .

ViccnedosaHuamu  ycmarosaeHo [7], 4mo 8 nyabcupyrowux BP/]  peanusyemcs 3¢pgpexkm
NPUCOLOUHEHUS MACChI 018 YJ1yHWeHUs MA20BbIX Xapakmepucmuk. [1pu 3mom, yem 60os1bwe 0J1IuHa mem
Bblwe 3¢pgpexkm. Ha puc. 3 npusedeHa 3a8UCUMOCMb YOesbHO20 pacxodd mMonJusd Om OMHOWEHUS
0/1uHbI 0BU2aMeIS K 20 duamempy.

Cym,

KT/ (BTgac)
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Puc. 3. 3asucumocms y0esbHo20 pacxodda monausa 0m OmHoWeHUs 0J1uHbl 08U2amesis K e20
duamempy (1-AS014, 2 - AY-8-75C (CLLIA), 3 - SNCAN (®paruyus), 4 - CayHoepc-PO (AHenus), 5 - AS. 1
(FepmaHus), 6 - Escopette (OpaHuus)

Ha puc. 4 u306paxeéH 3KcnepumeHmasnbHbIl nyabcupyrousut BPZ] SNECMA 3340 «Escopette,
umerowjuli BbICOKUU YoesbHbIU UMNY/IbC, 61a200aps MHO20KPAMHOMY NPUCOEOUHEHU0 MACChbl 2d3a HA
6osbwol 0nuHe. AHaiu3 paboye2o NPOUECCa NOKA3AJ1 CXOXECMb 20 C pu3uKol Kymy/1amusHoOU Cmpyu,
a makxe ux KoHguzypayud (puc.5). 30ecb npumedamesieH onbim akademuka JlaspeHmsesa M.A. no
CO30aHUIO SMNUPUYECKO20 Memodd NO OUEHKe UMNY/IbCA, Y4UMbIBArOULE20 ABJICHUS HA MOJEKYISPHOM
yposHe [8]. Heobxodumocmb 3moeo mMemooda obyc/iossieHa 3¢gdexkmamu B3aumodedcmsus mMacc Ha
amoMAapHOM YpOBHe, KOMOPble OKA3bIBAOM BJUSHUE HA 3pdekmbl NpUCoeouHeHUs Macc B8
nysibcupyrouel cmpye. CoenacHo ¢opmysie JlaspeHmbesa — Telsiopa:

L = lKC &
I
2/1ybuHa NPOHUKHOBEHUS KymysamusHol cmpyu L (xapakmepusyem umny/ibc) 3dasucum B8 nepsyro
o4epedb om eé 0/1uHb! lkc (npamas 3asucumocms). 30eck p ke, p n—NJIOMHOCMb COOMBEMCMBEHHO CMPYU
u npezpadsl. [lpu 3mom no OaUHe KYyMyJsmusHOU Cmpyu umeem Mecmo Nepuoouyeckoe usMeHeHue
cKopocmu, naomHocmu Kak 'y [lyBPZ, 4mo npednonaeaem obwul npuHUUN MHO20KPAMHO20
NpuUCoeouHeHUs MAcchbl.

VIMNY/1bC Cmpyu 3a CONJIOM MOXcem bbimb NO2AleH 3a CYém OuCCUNauuUU 3Hepauu 8 CneuyuaibHbIX
ycmpolcmBax ¢ 60/bWuM 2udpasIu4eckumM conpomussieHuem. MOoxHO npeodnosioxums, 4mo npu
Haau4uu  CneuudsbHo  CKOHCMPYUPOBAHHO20 —Ompaxamesnsd (Hanpumep, KomMbuHauuu Cemok)
3aKpensiéHHo20 Ha consie bydem paspywieH OomsemHbIl NPouecc NpucoeduHeHus macc (Ha
ompaxcamesie) C BbICOKUM YpOBHEM 2uopasaudyeckux Nomepb U No2auleHd CKOpOCmb 2d3d (Kak
npuemiembil yuiepb). [lpu 3mom BO3MOIHO COXPAHeHue 4acmu msau U B038pam HA BX00 B 0BU2AME/b
paboye2o mesia, Hanpumep, 8 NYJLCUPYHOUUX (UMNYJIbCHBIX) 371eKMPOPAKeMHbIX 0BU2AMESIAX, YmMOo
umeem 02poOMHOe 3Ha4eHue 019 N0JIEMoB B KOCMOCE.
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Puc.4. lMyBPJ SNECMA 3340 «Escopette» c MHO20KpAMHbIM NPUCOLOUHEHUeM MACChl 2d3a

Puc.5. Cxema 06pazoB8aHus KymyasmusHoU cmpyu
B pabome [9] 060CHOBAHA BO3MOXHOCMbL CO30AHUS KOCMUYECKO20 PAKemHo20 0BU2AMEsIs
3AMKHYMO20 UUKJ/IA C peanusayuelt paccMompeHHbIX 3¢p¢ekmoB npucoeduHeHUss Macc.
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ANALYSIS OF INTERNATIONAL EXPERIENCE ON ENSURING CYBER RESILIENCE IN SOFTWARE
SYSTEMS

Shafagat Mahmudova

Cyber resilience in software systems is the ability to prevent, resist, and recover from various
malicious events that occur when using information technology (IT) resources. Computing capabilities,
artificial intelligence, digital security systems, connected devices, national defense systems, smart
equipment and advanced communication networks such as 5G, 6G, the Internet of Smart Things (1oST)
are tools of Industry 4.0.

To ensure cyber resilience, multiple cyber vulnerabilities must be identified and addressed in the
country’s most critical economic and national security infrastructures. In addition, obviously, it is
important to have professionals with the necessary skills, training and experience to solve these
problems.

1. Cybersecurity has traditionally and overwhelmingly focused on resistance to cyber-
attack: development and deployment of cyber controls that limit the extent and mitigate the impact of
attacks, with the core assumption being that the organisation will be able to prevent most attacks, and
at worst, continue to function near-normally during an incident and be able to resume normal
operations with minimal delay.Robust cyber resistance frameworks such as the NIST Cyber Security
Framework have emerged, but in reality, good practices that are being developed every day in the field
aren’t making their way back into the standards quickly enough in order to make these frameworks
practically useful in the fight against cybercrime. At the same time, we also see leading organisations
that have successfully mapped out good practices, but struggle to meet their own aspirations across all
affected areas of the enterprise [1].

2. She growing sophistication, frequency and severity of cyberattacks targeting all sectors
highlight their inevitability and the impossibility of completely protecting the integrity of critical
computer systems. In this context, cyber-resilience offers an attractive alternative to the existing
cybersecurity paradigm. We define cyber-resilience as the capacity to withstand, recover from and adapt
to the external shocks caused by cyber-risks. This article seeks to provide a broader organizational
understanding of cyber-resilience and the tensions associated with its implementation. We apply Weick's
(1995) sensemaking framework to examine four foundational tensions of cyber-resilience: a definitional
tension, an environmental tension, an internal tension, and a regulatory tension. We then document how
these tensions are embedded in cyber-resilience practices at the preparatory, response and adaptive
stages. We rely on qualitative data from a sample of 58 cybersecurity professionals to uncover these
tensions and how they reverberate across cyber-resilience practices [2].

3. Digitalization and related networked systems integration and automation have increased the
performance of manufacturing. At the same time, the vulnerability of the systems has increased
significantly as networks are potential targets for attacks to compromise companies. Therefore, the
study focuses on the functional design of cyber resiliency in cyber-physical production systems. To support
functionality while emphasizing the resilience of manufacturing systems, Axiomatic Design is used as a
design methodology for the concept design of a cyber-resiliency module. Based on functional
requirements, design parameters were decomposed and design guidelines for preparedness for
cyberattacks were provided. The guidelines were applied to a cyber-physical demonstrator that realizes
the Industrial Internet of Things with a digital twin. As a result, physical/virtual solutions for the system
were found. Such an axiomatic design-based approach allowed for studying solution-neutral functional
requirements that resulted in functional cyber resiliency solutions. The provided guidelines have practical
value in the planning phase of manufacturing system networks to increase their long-term resiliency. This
study fills the gap in the solution-neutral design of cyber resiliency in manufacturing companies [3].

4. The electric grid operation is constantly threatened with natural disasters and cyber intrusions.
The introduction of Internet of Things (loTs) based distributed energy resources (DERs) in the distribution
system provides opportunities for flexible services to enable efficient, reliable and resilient operation. At
the same time, loT based DERs comes with cyber vulnerabilities and requires cyber-power resiliency
analysis of the loT-integrated distribution system. This work focuses on developing metrics for monitoring
resiliency of cyber-power distribution system, while maintaining consumers’ privacy. Here, resiliency
refers to the system’s ability to keep providing energy to the critical load even with adverse events. In the
developed cyber-power Distribution System Resiliency (DSR) metric, the loT Trustability Score (ITS)



considers the effects of loTs using a neural network with federated learning. ITS and other factors
impacting resiliency are integrated into a single metric using Fuzzy Multiple-Criteria Decision Making (F-
MCDM) to compute Primary level Node Resiliency (PNR). Finally, DSR is computed by aggregating PNR of
all primary nodes and attributes of distribution level network topology and vulnerabilities utilizing game-
theoretic Data Envelopment Analysis (DEA) based optimization. The developed metrics will be valuable
for i) monitoring the distribution system resiliency considering a holistic cyber-power model; ii) enabling
data privacy by not utilizing the raw user data; and iii) enabling better decision-making to select the best
possible mitigation strategies towards resilient distribution system. The developed ITS, PNR, and DSR
metrics have been validated using multiple case studies for the loTs-integrated IEEE 123 node distribution
system with satisfactory results [4].

5. Article develops a new algorithm by applying the Bayesian method to software using artificial
immune systems. An artificial immune system is an adaptive computing system that uses models,
principles, mechanisms, and functions used to solve problems in theoretical immunology. Its application
to various fields of science is studied. The role that artificial immune systems play in software is
invaluable. Methods for detecting malware are explored. Some works in the field of artificial immune
system are analyzed and issues to be addressed are identified. The Bayesian method accurately calculates
the probability of occurrence of any event under certain conditions. Therefore, the Bayesian method is
applied to software using artificial immune systems. By applying this method, fast software performance
can be achieved. For this, a new algorithm is developed and experiments are conducted. The developed
algorithm is one of the new ones. The results of the experiments provide good performance.

6. Nowadays, according to complexity and level of digitalization of its business and to value offered
to social and economic context, every organization has an IT system and the necessity of cyber security
tools for protecting information and digitalized processes from fraud attempts and acts of vandalism [5].
Cyber-attacks consist of any action taken by individuals or organizations to undermine the functions of
information systems, infrastructures or computer network or personal electronic devices trough crimes
[6]. These actions are, for example, hacking, bombing, cutting, infecting. They are a real and significant
danger for many countries, their citizens, businesses and the economy in general and can be fronted by
the implementation of a so-called cyber resilient system [7]. The ability to react to these attacks and to
design and implement a more robust organization recalls the concept of resilience, known in physics as
the assumption of sustaining crashes without breaking. In management sciences, resilience is defined as
the ability of an organization to adapt to unexpected disruptive changes or the intrinsic capacity of a
system to modify its functioning before, during and after a disruptive change or a trouble, for being able
to continue the necessary operations in both expected conditions and unexpected conditions. Several
methods confuse or do not discriminate resilience, i.e. the ability to resist and recover quickly from
unknown and known threats, with the risk, i.e. the product between the probability of an adverse event
and the extent of the resulting damage [8]. Nevertheless, often, organizations do not recognize the
threat until it occurs, therefore, the complexity of cyber systems and cyber threats requires the
integration of the risk management process and the resilience management process. Taking the
theoretical background on previous researches on cyber resilience management models as a starting
point, this study aims to contribute explaining how to manage cyber resilient systems taking into account
the business context. More concretely, to comprehend how companies should correctly align the
managerial actions and practices in a set of logical steps for enhancing cyber security resilience.
Gathering the data using a structured exploratory study based on six exemplary case studies, we aimed
at giving some clarifications on how can companies effectively introduce and implement cyber resilient
system and how different contexts influence companies’ the management of cyber resilient systems in a
Managerial Cyber Resilience Framework. The paper is organized as follows. The second section contains
the theoretical background about the concepts of cyber resilience and the main models for the cyber
resilience based on risk and resilience; further, we formalize the emerging research gap about missing
link among contextual factors and cyber resilient systems’ implementation and we define the research
question. The third section (methods) describes the research methodology, a multiple case studies
analysis, and the research protocol. The fourth section (results) contains the descriptive analysis of the
cases and the last one (discussion and conclusion) discuss our results and report a Managerial Cyber
Resilience Framework, summarizing contributions and research limitations, together with possible future
research directions.

Currently, due to the complexity of business and the level of digitization, the value offered in the
social and economic context, every organization needs an IT system and cyber security tools to protect
information and digital processes from fraud attempts and acts of vandalism [5]. Cyber-attacks consist



of any action taken by individuals or organizations to disrupt the functions of a computer network or
individual electronic devices [6]. These actions are, for example, hacking, bombing, cutting, infecting.
They are a real and significant threat to many countries, their citizens, businesses, and the economy in
general, and can be countered by implementing a cyber-resilient system [7]. The ability to react to these
attacks and develop and implement a more resilient organization is reminiscent of the concept of
resilience known in physics as the hypothesis of sustaining accidents without breaking. In the
management sciences, resilience is defined as the ability of an organization to adapt to unexpected
disruptive changes, or the ability of a system to change its performance before, during, and after a
disruptive change or problem in order to maintain necessary operations, both under expected and
unexpected conditions [8]. Several methods confuse or do not distinguish between resilience, i.e., the
ability to resist and quickly recover from unknown and known threats, with risk, that is, the product
between the probability of an adverse event occurring and the extent of the resulting damage [8, 9].
However, organizations often don’t recognize a threat until it happens, therefore, the complexity of cyber
systems and cyber threats requires the integration of the risk management process and the resilience
management process. Taking the theoretical background of previous research on cyber resilience
management models as a starting point, this work aimed to help explain how to manage cyber resilient
systems taking into account the business context. More specifically, it is necessary to understand how
companies should properly align their management actions and practices in a series of logical steps to
improve cybersecurity resilience.

Conclusion

By collecting data using structured exploratory research based on six representative case studies, this
study aimed to shed some light on how companies can effectively introduce and implement a cyber-
resilient system and how different contexts influence companies’ management of cyber-resilient systems
in Management Cyber Resilience Framework [10]. This paper is organized as follows. The second section
contains theoretical information on cyber resilience concepts and key models of cyber resilience based
on risk and resilience; Furthermore, an emerging research gap is formalized and a research question
regarding the missing link between contextual factors and the implementation of cyber resilient systems
are defined. The third section (methods) describes the research methodology, the analysis of multiple
samples and the research protocol. The fourth section (results) provides a descriptive analysis of the
cases, and the last section (discussion and conclusion) discusses findings and reports the Management
Cyber Resilience Framework, summarizing the contributions and research limitations along with possible
future research directions.
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