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ABSTRACT

The nature of the Republic of Azerbaijan is rich and various. Along with the richest therdamineral and
animal resources completely allow to create useful and very effective pharmaceutical and cosmetics means. Firstly
on the basis of licoricé natural herbal richness of the Republic of Azerbaijan the new cosmetology forms with
different purposes were being elaborated: creams, balms, gels, shampoos, hair improvement mean, the dyes of
hair, dry aromatic alcohol, fragrances enjoying special popularity among consumers. All being elaborated cosmet-
ics approved with the corresponding standardudwntation. These products can be useful for faogde pro-
duction in any country.
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INVESTIGATION OF THE POSSIBILITY OF REDUCING THE NEGATIVE INFLUENCE OF
COFFEE IN COMBINATION WITH BIOLOGICALLY AC  TIVE SUBSTANCES

Kompancev V.A.
Kompancev D.V.
Privalov .M.,
Gutnova T.S.
FGBOU VO Pyatigorsk Medical and Pharmaceutical Institute
branch of the Volgograd State Medical University, Pyatigorsk, Russia

ABSTRACT

Caffeine, chemically classified as a xanthine alkaloid, is the most commonly consumed psychostimulant in
the world. It helps to increase concentration, improve memory and physical performance. Caffeine, having positive
inotropic and chronotropic effectdfects the cardiovascular system and the central nervous system with stimula-
tion of motor activity. Like other chemicals, caffeine can cause an overdose. Side effects of caffeine are: tachycar-
dia, arrhythmia, insomnia, nausea, vomiting, anxiety, agita@aiffeine is contraindicated in glaucoma, arterial
hypertension, diabetes, insomnia, atherosclerosis.

The proposed review is devoted to the urgent problem of modern phartwagduce the negative effects
of caffeine, by combining it with other biologilty active substances. The article gives information on possible
combinations with biologically active substances, which neutralize the side effects of caffeine and enhance the
overall therapeutic effect.

Keywords: caffeine, pharmacodynamics, biologicadlgtive substances, medicines, side effects
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Abbreviations since This effect is expressed in large doses and has
BP - blood pressure limited use [6].
BAS - biologically active substances Caffeine in a certain range of concentratiaa
GIT - Gastrointestinal tract used as a coadjuvant to potentiate the analgesic effect.
CNS- central nervous system At the same time, the development of tolerance to
caffeine, which is partial and reversible, is possible [7].
Caffeine is a natural bistimulator from the group Based on the foregoing, caffeine is used to stimu-

of methylxanthines, which is contained in more than 6ate mental activity, with fatiguemigraine, and hypo-

species of plants. The most common sources of caffeitension. It is a component of many combined drugs. For
are tea leaves, coffee beans, cola nuts, cocoa pods, ardmple, the use of caffeine as an additive reduces the
coffee seeds. amount of acetaminophen by 40%, with the same ther-

Caffeine has a multigpeeffect on the metabolism apeutic effect [8]. Therefore, combinations of caffeine
of our body, blocking adenosine receptors, stimulatingith other drugs araot only a proven way to increase
the release of dopamine, norepinephrine and glutamatke effectiveness of therapy, but also help to reduce the
helping to mobilize intracellular calcium and inhibitingnegative impact on the body of the entire drug as a
phosphodiesterase and enhancing glycogen phosphowhole.
lase activiy [1, 2]. Before considering the possible options for com-

bining caffeine, we will focus on the side effects of its

Materials and methods.This conceptual review use.
was carried out using a set of retrospective, perspective Caffeine has several effects on the cardiovascular
and transversal studies studying the mechanisms of system. High doses of a substance primarily induce an-
teraction of the analyte with various classes of biologitagonism of adenosine and phosphodiesterase inhibi-
cally active substances, the potials for potentiating tion, which manifests itself in positive inotropic and
the therapeutic effect, minimizing side effects, and thehronotropic effects, and a subsequeaotease in heart
possibility of creating new drugs based on it. rate, and an improvement in conductivity [9, 10].

An electronic search was conducted in the follow-  This causes the direct pacing effect of caffeine.
ing specialized information databaseamigdical, Pub- Parallel stimulation of caffeine sodiupotassium
med, Medsite (medical reods and #ooks), ATPase increases the negative membrane potential of
INFORMA healthcare, Scientific Electronic Library e the cell, which leads to an increasetk of ventricular
library.ru, Excerpta Medica Database (EMBASE)arrhythmias. Caffeine in high concentrations causes su-
VINITI RAS, PsycINFO since its inception of these dapraventricular and ventricular ectopic strokes, atrial fi-
tabases until July 1, 2018. brillation, this causes flutter and arrhythmia [11].

The search included publications in any languagés V ¥ N dzj H & & O daPRifs| Isgs" MK H I T
Search érms were "caffeine", "interaction”, "pharma-¢ ts% |  dz@ L Skdgits ol dhyfls tc ts eRjsdzix ¢ 2 -
codynamics", ‘"biologically active substances"fnls o 5@ dzj tc ¢ i Cidgas@itz H sMizy d
"drugs", "side effects" in the title, annotations and key* j § j 2 ) Hz® dsjtc ts dzGudeds’ j.jtc d d
words. In the reference lists of all found articles, Caffeine therapy causes tachycardia (its peripheral
searches were performed to find previously unidentaction prevails), sometimes reflbradycardia is possi-
fied literature of a given topic. ble, therefore it is advisable to combine the use of caf-

More than 800 relevant sources were reviewedeine simultaneously with ankiypoxic and antis-
and 15 potentially acceptable articles were selected adldemic compounds (glycine, taurine, ginkgo biloba ex-
analyzed in detail by the results of a manual search vhct). It is necessary to include in the caffeine
reference lists. containing preparations lss of potassium and magne-

sium, the ions of which contribute to the normalization

Results and discussionAll potential effects of of the work of the myocardium. With coronary artery
caffeine at the cellular level are determined by thredisease, myocardial infarction and stroke, the therapeu-
mechanisms of action: antagonism of adenosine recdje: effect of caffeine is minimal. A number of studies
tors, especially in the central nervous system; mobilhave arguedhat regular consumption of caffeinated
zation of intracellular calcium storage; phosphodiestebeverages reduces the risk of mortality from cardiovas-
ase inhibition. cular diseases in elderly patients [12].

Consider the main aspeat$ the effects of caf- The effect of caffeine on blood pressure depends
feine on the central nervous system. According to mosen its baseline. If we have a normal baseline blood pres-
researchers, caffeine affects cognitive functions, stimsure, then caffae either does not change it, or does not
lates mental activity, activates mental and physical pesignificantly increase it. If the drug is introduced on the
formance, enhances attention concentration, wakefldackground of hypotension, pressure normalizes.
ness, reduces aetion time [3, 4]. In low concentra- In this regard, the combination of caffeine with
tions, it stimulates locomotor activity; in high dosesplant adaptogens, which are used for hypotension,
caffeine causes an anxiogkke effect [5]. seemdo be promising, which allows to slightly reduce

For the excitation of the nervous system of théhe dose of caffeine and, consequently, the severity of
weak type, small doses of caffeine are enough; foradverse reactions.
strong type, highedoses are necessary. Analeptic ac- Caffeine stimulates the body's metabolic pro-
tivity and influence on the spinal cord within the framecesses, increasing glycogenolysis, causing hyperglyce-
work of a given problem should not be considered,

9 OB -
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mia (these effects are negative fmrople with diabe- effects and increase therapeutic. It is known that one of
tes). At the same time, plant adaptogens enhance cthe most important effects of magnesium is the inhibi-
colysis, promote early activation of aerobic oxidatioition of excitation processes in the cerebral cortex
processes, and increase the conjugacy of oxidation ¢(which should be considered astpaularly valuable in
phosphorylation. This allows the use of planthe treatment of caffeine). Magnesium is involved in
adaptagens (primarily arali@) patients with diabetes many metabolic reactions of energy exchange, such as
mellitus, which smooths out the severity of hyperglythe formation, accumulation, transfer and utilization of
cemia when using caffeine [1, 13]. energy, free radicals and their oxidation products.
Caffeine increases lipolysis, reducing the body Therefore, this @ment largely determines the normal
dependence on the use of glycogen, stimulating the ifunctioning of the nervous system and is very important
tivity of hormonesensitive lipase andlnibiting the ac- for the functioning of the central nervous system
tivity of glycogen phosphorylase. (CNS). Magnesium is a universal regulator of biochem-
High concentrations of free fatty acids in the blooical and physiological processes in the body, existing as
for a long time have a toxic effect on the beta cells (a cdactor for more than 300 enzymes, including and is
the pancreas, inhibiting the secretion of insulin. At thpart of numerous enzymes of the nervous and glial tis-
same time, cells of other organs amedlved- cardio- sues of glutamine synthetase, glutamiysteinesyn-
myocytes, hepatocytes, initiating damage and chrorthetase, and cholinesterase. Currently, medicine uses a
dysfunction. It is possible to reduce the severity of linumber of drugs based on magnesium ioresghin-
polysis caused by caffeine by combining caffeine witclude magnesium sulfate, magnerot, magne B6, mag-
other agents. High doses of caffeine release adrenal nesol, asparkam, cardiomagnyl, magnesium citrate, etc.
from the adrenal medla, causing oxidative stress. Magne B6 is a preparation based on a complex of mag-
Adding vitamin E, phytoadaptogens, selenium, helps nesium and vitamin B6 (pyridoxine).
increase stress resistance and inhibits the processe In our opinion, the creation of sublingual caffeine
peroxidation. containng tablets opens up certain prospects. A num-
Caffeine reduces the effectiveness of the action ber of facts can be presented in favor of this proposal,
vitamins B, PP, thereby decreasing the contéitba, incl. and the fact that caffeine is well absorbed from the

potassium, zinc, calcium in the body. mouth. The thin epithelial layer of the oral mucosa,
Itis possible to correct this by the addition of misswhich is well vascularized, and the physibemical
ing vitamins and elements. properties of caffeine itself contributes to absorption.

When considering the use of caffeine at the sanConsidering this method of administration, it is possi-
time as vitamins, macr@nd microelements, it is nec- ble to offer a combination of caffeine with glycine,
essary to consider not ortlye variants of their compat- which is widely used in medicine as tablets for resorp-
ibility (both pharmaceutical and pharmacological), bition in the oral cavity (glyine tablets "Biotic" 100 mg
also compatibility with the used excipients. each).

The absorbability of the active substance is signi Another problem that is quite acute when taking
icantly influenced not only by its physicochemica caffeine is an increase in the secretory activity of the
properties (molecular sz solubility, stability, degree stomach and, as a result, the development of heartburn
of ionization, ability to chelate and complexation, etc. in the consumer. However, the joint use with generally
but also the created dosage form (for example, disintaccepéd caffeine antacids is not possible, because
gration of tablets, presence of different nature of exci|"Classic" antacid agents can enhance the motility of the
ients) and others. stomach and form complexes, so their effect on the ab-

The combination of drugs often @i the absorp- sorption of many drugs is almost unpredictable. Some
tion of substances in the gastrointestinal tract (GITdrugs, such as Almagel, on the surface of theaus
When considering possible combinations of caffeinmembrane form a layer that complicates the absorption
with various compounds, it is necessary to consid of drugs. In this regard, it is possible to recommend the
their compatibility in the process of absorption. A fre use of caffeine simultaneously with glycine, which has
quent reason for the decredn absorption is the direct a mild antacid effect and is devoid of the many side ef-
interaction of drugs in the intestinal lumen as a result fects of antacids. In ordéo reduce the negative effect
the occurrence of inactive chelate formations, or cor of caffeine on the gastrointestinal tract, it is possible to
plexones. Chelating agents include orally administer¢consider the use of caffeine with vegetable astringents,
drugs that release calcium and magnesium ions. Thesuch as calamus rhizome. In addition, it is proposed to
drugs easily form complexones with cardiac glyco-focus on bismuth nitrate mainly, which is able to-pr
sides, indirect anticoagulants, sulfonamides, phenytect the gastric mucosa from irritation with hydrochlo-
butazone and salicylates. ric acid and further destruction by proteolytic enzymes.

There is no evidence in the literature that conThis compound is widely used in gastroenterology in
pounds containing calcium and magnesium reduce tthe form of combined means "Vikalin" and "Vikair".
absorption of caffeine. In thisegard, we consider it In the case of the use of caffeine inhastia, it is
necessary to correct violations of the electrolyte corconsidered expedient to combine it with phy-
position caused by caffeine by introducing into the catoadaptagens, which, as is well known, possess a com-
feine tablets calcium and magnesium compounds (fplex of valuable properties that increase the resistance
example, magnesium asparaginate). and nonrspecific resistance of an organism to adverse

In our opinion, a promising combinatiaf caf- effects.
feine with magnesium, which will allow to level side
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Adaptogens are especiallyghly effective for us to consider the combination of caffeine with glycine
heavy physical exertion and overwork. As with the inappropriate.
take of caffeine, during the first hour after administra-  Ginkgo biloba contains a rich complex of biologi-
tion, an unstable ergogenic effect occurs, completecally active sbstances (BAS): flavonol and flavone
disappearing after a few hours and requiring repeatglycosides, diterpene lactones, ginkgolides, sesquiter-
use of the drug. Thughey have similar pharmacoki- penes, superoxide dismutase ascorbic acid and cate-
netic parameters, primarily the rate of onset of the echin. Studies on the pharmacological activity of ginkgo
fect and its duration [14]. biloba extract have shown that, similar to caffeine, fla-
It is necessary to cite another fact in favor of thivone glycosides contained in ginkgo biloba, which are
combination of caffeine with adaptogerthis is a sig- the main active ingredient, have the ability to inhibit the
nificant increase in attention antemory, those effects enzyme phosphodiesterase, which leads to a decrease
for the sake of which people often resort to caffeinein arteriole tone and an increase in blood flow. A num-
containing drinks. ber of studies emphasize that flavonglgcosides can
When choosing a dose of adaptagen in combinreduce damage to endothelial cells due to free radical
tion with caffeine, it is advisable to use the coursoxidation, thereby reducing the progression of athero-
method with small doses. The supercompensaticsclerosis. The other side of the action of a BAS extract
phase is achiedegradually, an individual dose adjust-of ginkgo biloba is associated with improved cerebral
ment is required -8 times. The shock method with circulation due to:ricreased blood flow, suppression of
large dosages with a combination of caffeine with athe action of platelet activating factor, changes in the
adaptogen should not be used, in our opinion. metabolism of the neuron. Ginkgo biloba is considered
When taking adaptagenov may increase bloocas an inexpensive option for the prevention of cognitive
pressure, potassium levétsthe blood, nervous excit- decline in elderly patients.
ability. These side effects, as in the case of caffeine, are Moreover, the high effiacy of Ginkgo biloba
valuable and positive (increased blood pressure, activareparations is combined with the safety of their use.
tion of the central nervous system). And the increase (ombined use with caffeine will allow to obtain a more
potassium in the blood will allow to correct the viola-pronounced therapeutic effect with lower concentra-
tion of electrolyte metabolism caused by therapy wittions of the components.
caffeine. Since caffeine activates adrenaline rush, it can
Separately, it is necessary to consider the possibiligger the development of oxidative stress. In this re-
ity of a combination of caffeine with pantokrin. Thegard, it is advisable to combine with caffeine such an-
complex of biologically active substances of pantokritioxidant compounds as selenium and vitamin E.
has a pronounced stimulating effeon the activity of Selenium blocks the action of free radicals, pro-
the nervous and cardiovascular systems. In additiotecting the contents of the cell from destructiohisT
pantocrine has a large number of micronutrients needadt only improves the functioning of tissues and or-
by the person. Introduction of pantocrin allows to comgans, but is also an excellent prevention of aging of the
pensate for the violation of the microelement composbody, cardiovascular and oncological diseases.
tion, which provoks the use of caffeine. The fact that Vitamin E is widely used as an antioxidant and is
it increases the body's pespecific reactivity also testifiedosely related to the trace element selenilihe in-
to the use of pantocrine. take of these two components is strictly proportional,
Achievements of molecular biology and funda2 5 Og of selenium should be i
mental neurochemistry made it possible to obtainopherol, which ensures maximum effectiveness of the
unique data on the role of taurine ahé tmechanisms latter.
of its action. Taurine stabilizes cell membranes, modu- Promising in our opinion is the combination of
lates calcium transfer, and is capable of conjugating tmffeine with the general tonic uly i apilak. Apilak-
xenobiotics, retinoic acid and bile salts. Taurine proroyal jelly which contains an extensive complex of bi-
tects membranes either by detoxifying destructive conologically active substances, including components
pounds or by directly pwventing changes in permeabil-such as vitamins (C, B12, B8, B6, B5, B2, B1, H, ino-
ity. Taurine is used for epilepsy, ischemia, obesity, dsitol, folic acid), mineral elements (potassium, sodium,
abetes, hypertension and neurodegeneration in tbalcium, magnesium, pisphorus, iron), 23 amino ac-
elderly. Taurine in combination with caffeine is able tads, among which there are essential amino acids: va-
speed up metabolism, increase concentration, incredse, tryptophan, histidine, methionine.
mental advity and prevent drowsiness [15]. Similarly to caffeine, it is indicated for arterial hy-
Despite the apparent contradictions of the joint uspotension, recommended for asthenic conditions, phys-
of the psychostimulant caffeine with neurotransmitteical overload, during the ped of social adaptation.
acid of the inhibitory type of action of glycine, thisThe rich composition of BAS apilak not only replen-
combination deserves special attention. Glycine is tlishes the caffeine's reduced effectiveness of the action
main inhibitory neurotransmitter for fast synapses iiof vitamins B, PP, but also replenishes the mineral and
the spinal cord, has a neurotransmitter effect, elinramino acid pool in the body. This allows us to consider
nates the symptoms of excessive arousal and normrthis combimtion as expedient for creating a drug that
izes the processes of inhibition, has a neuroprotectihas a general strengthening effect, stimulating the work
effect with increased excitability of the ceadtnervous of the whole organism, helping to get rid of constant
system. The main indications of the joint use of caffeir fatigue and drowsiness.
with glycine is neurasthenia and neurosis. This allows
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Conclusion of the article. A number of ap- 2015; 19(3): 3128 https://doi.org/10.1007/s12603
proaches have been proposed for ecting possible 01405638
side effects associated with prolonged use of caffeine. 6. Richards G.Smith A, Caffeine consumption
When selecting possible compounds for combinationand sefassessed stress, anxiety, and depression in sec-
the scientific validity and feasibility of their use, as wellondary school childrenl Psychopharmacol 2 0 1 5 ;
as their pharmacological compatibility, were taken int@9(12): 123647
account. https://doi.orgl0.1177/0269881115612404

A special place was given to phytoadaptogen 7. Rusconi A.C., Valeriani G., Carluccio G.M.,
since they have unique properties that are not only siiMajorana M., Carlone C., Raimondo P., Ripa S., Ma-
ilar in pharmacological effects to caffeine, but alsrino P., Coccanari de Fornari M.A., Biondi M. Coffee
complement and, in some cases, correct its negative consumption in depressive disorders: it's not one size
fects. fits all. Riv Psichiatr. 2014; 49(4): 164

Thus, based on the analysis, we can mavend https://dad.org/10.1708/1600.17452
the following concepts for the combined use of ca 8. Solfrizzi V., Panza F., Imbimbo B.P. et al.
feine: Coffee Consumption Habits and the Risk of Mild Cog-

1. Use with electrolytes and trace elements in o nitive Impairment: The Italian Longitudinal Study on
der to compensate for the deficiency caused by caffeiAging. J Alzheimers Dis. 2015; 47(4): 8&®

therapy (iron, potassium, zinc, calcium). https://doi.orgl0.3233/JAD150333
2. Use with phytoadaptogens (Aralia, Rhodiola 9. Arendash G.W.Cao CCaffeine and coffee as
etc.) therapeutics agai nstr Al zhel
3. Use with pantokrin an adaptogen of animal AlzheimersDis.2010. Suppl 1. S11726
origin and a source of trace elements. https://doi.orgl0.3233/JADB2010091249
4. Use with neurotransmitter amino acids: gly: 10. Flaten V, Laurent C, Coelho J.Eet al.From
cine and taurine. epidemiology to pathophysiology: what about caffeine
5. Application with ginkgo biloba extract i n Al zhei me BidckemBocTamsa 208;? [/ /
6. Use with anbxidants: selenium and vita- 42 (2} 587-592 https://doi.ord/0.1042/BST20130229
min E. 11. KolahdouzanM., HamadehM.J. The neuro-

7. Use with bismuth nitratera airway in order protective effects of caffeine in neurodegenerative dis-
to reduce the negative effect of hydrochloric acid on tteasesCNS-NeurosciTher. 2017; 23 (4): 27290

walls of the stomach. https://doi.orgl0.1111/cns.12684
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ABSTRACT

It is known to use forest anthems for the treatment and prevention of type Il diabetes. Totbedhitieence
of bitter taste, digestive enzymes and the pH of the gastrointestinal tract when taking oral hymnas, its rectal dosage
form is proposed suppositories. The aim of the work is to develop the composition and study of the physico-
chemical propdies of the proposed suppositories.
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ABSTRACT

In article the question about summation by means of arithmetic progressions withiittige difference of
degrees of numbers of a natural row is considered
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srdtrfd 15. [Mmdd dL COyHBGEB Ydzj dz®@ f tsfydzj Hiso Olsj dz' detsfls
ydzj dz, dL COxHBGEt yYdzj 20 deso ts?2 § sfdzj Hs9 Olsj dz' desfylsd, dzOYd
HOdzj j, bk, fsBlkigkydihhegpadzticdzzydlshvy § shistsw ddzOw f sfiydzj |
ydzj dz Cshstoncts? tcOo j dz

rdsodr1ovrf2euvl ]
ltgso jHj B jEB BjlstsHisd BOIj BOLdUjMEt2 ddHEzSydd.
1.IsL Bj &3 SlstejL 5¢ dzOlshicOly ddscjs. totx @O dgEdd dapF € tsdzj ydzlz s

10,20, 3, .., 0, (n+1).
HEC ZOMds sjtstejdj, (SC0yjd yYawsoL]ttmiduysgde ¢ oL O dud
[ JLEdNOXse sets or ydlsOdzd™ By des L Of dMOIs! Mz HEs h dds 5

Ci(n-D"- CIn"+CZ(n- D" - C3(n- " +..+(-D"'CI2"+(-D"Cl= 5§ (- C¥ (n- k+1)" »

k=0

5. 4. fS@x-DECk (nHskst )" =n!
k=0
RL StdiBddzOlststedSd [14] dLo jMmisdes tcOo j dzmlso 5

8 (- D*Ch(m- K™ =m
k=0
1 Od3d de¥ "m=a+ dz} B3 § sdzlz yd ds:

n+1

a (D Cry(n- k+D)™ =+ 1) =@+ 1! (4)
k=0

n+1
t Ofy dh j o3 oZJaIz; YOfls! t0Oo jdflso® (4) M Eyjlbtsd dL o jMmlsd
CtsB d ZOlSEEHCHsisdsh j dad W :
G, =Cii*+Cy ®)
n+l
a (- Cra(n- k+)™ =
k=0
(C+CH(N+D™ - (Ch+CHN™ +(CZ +CH)(N- D™ +(C +C2)(n- 2™ +..+
HEYTHCTIHCTA2 +(- )N (CT +CYY. ©

rRffsd L v ChFC)#G].J 8C£=Ch =1, &' =0.
sERBJolz j i3 MZO@HOG B jOfglsd t©Ose j dzlso © ( 6) :
n+1l

é (_ 1)ka (n_ k+1)n+1 Z(Cr?(n+l)n+l CrJ]_nn+1 + Cﬁ(n_ 1)n+l+

n+1
k=0
+ G- 2™+ L+ (-D™ICII2™ + (-1)"Cr ) 4Cl™+ CEHn- D™ CX(n- )™+

R\ L oukr L O | L ol
ltoj sBteOLEZj BB fsMdzj Hdzj J t©0O8 j dzgMlseas Mdzj HE¥ h dd3 tBtOL 5d3:
Bdzts y  Bri:dz

n+l

a(-Deck (n- k+D™ = @1 (CO(N+)™ CA™ + C¥(n- D™ +
k=0
+ C¥(N- 2™ + .+ (-D"ICTI2™ 4 (-D)"C) )+ CIn" + 2C3(n- D" +
+3C3(N-2)"+..+(-D"CF'2"(n- ) + (-D™'C'n )  +Cor™ +
+ CHn- D™ C2(n- 2™+ ..+ (-D™ICT22™ + (-)"Cl ) =
=) A (-D*CY(n- k+D" + @ (-D“(k+HC*(n- k)"
k=0 k=0
a (-n“Ci(n- k). )
k=0
1 sC0OYJd d3, ylsts
a (-D“(k+nC(n- k)" a (- Cy(n- K™ =o.
k=0 k=0

[i2Mmbodlsj dz dets, dzO2Hj B ©OL dzsfls: :
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(k+1)CK" (n " C(n K™= (n WY ((k+1)CK** CnK)=

n! n!
SOy - k- gt & PR AT E
n! n!
=0 Cam- k-1 Ki(n- k-1’70
4 kyjltd HECOLOMEses, O kOCy] Mtoolkdshpady ( 4)

8 (-1 Cin- k+D" = (ei
k=0

sCEHO d f§tdzyoj dA Ay GKy- kedp Fdmise
k=0

vO0Cdd3 sBtOLEBd, BOLO dqdHESydd HEEOL 0dz0O.
I L) B3 SltejL 5 dzOls Bt Oz daste by Jeds H @O y Gzlf'dag?R? ydzj dz 1 Iss¢
{ OfmMBslsteddd Ctsdzj ydgks § siydzj Hiso Ols j dz datsfyls
a,(a+1y,(a+2)y,..,(a+ny.
{ jLEZdhOmss ot ey sOded W Hdzv HOdds?2 fshdj HEe Olsj d detsfylsd o
L B5d3:
Cla+n)" Cr@a+n 1"+ C(a+n 2 Cl(a+n 3+

o H-D"C @+ 1p+ (-)"C" a= & (-D¥CX@+n- k)" .

k=0

l1toj HY sdztsy d d3, Yls ts ) 1 Issd3 fMdzz yoOj Elso j tey HJ ded J Is j
n
a (-h ck@+n- k)" =n
k=0

1 5COyj 5, ylsts ljcstej kO MiwOo jHddoO® d HdY lijLSO dOkL
ydzj asdsl, 5. j. ktjBkjlkmY HsCOL Ok, ybkt

a(-DkCl@+n- k+1" =n
k=0
[5C0LObjd Msots fesotsHdlsmy 5 k2 xj MEjdj, usts d BO

ACDCEM-K)"=n mazinkil @sEB@EM; &f)" =n.
k=0 k=0
5OCdd sBEBEE®RP § sddshls: 5 HES OL OdkO.

I Mevwid M MEedBdess Oddjd wOomhdskedd SOCEA [(Quoukz: ¢
k=0

GHjJX) dzj S BlIststcOW L OH OdzedzOW W Edz€C ydw e.
S=j@)+j @) +...4 (n).
b Iz Mjl) =F(x+ 1 F(X) (8)
USEHO BEHJI dd3i Is B3d Miss Mdzj HEE h O MdMisj O w©WOso j dzMis o &
j () =F( 1F0O);
j(Q)=F(C 2 FQ);
j (@) =F( 3F(2);

j(n)=FMn+ 1Fn).

sdsy do f§ sydz dedets 0o j dzmlso O { sts?2 MmdMmlsj dr , § sdzzydds
S =F(n+ 1F|0) )
[r fsdkkyddd OdROdse Wstkdzd 1'% ksdo [ i2BddyO

n+l

FS()dx=F(n+1)- F(0))

I Bjtejds WSy OFEBxBYH FBEHO | Mk dzC Uftye ZOMdzs 6 Oo j dzfls o
gz s o dH:
J) =X+ 1a xal=xa+a xa'l=(xa xa ) +a=
=xa* (A 1)+a.RIs @A) jj0dExa B 1) +a
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{ O iOlstcdo@j k) 2 , eWips ¢ &zOMdzs § shdzj Hdzj €5 ©00 j dzfjlse O, Bzt
k=0

n n

A im=a & @&@n+ray=a xa & n+a a. (10)
k=0 k=0 x=0 x=0
vyudlsr s ) =xa% s , dMyfsd Lkv Ysttdzdaz (9), fskzydd ¥ std
MdzOIstcd o O Gsénel)atlcw H O:

HCOMds § shdzj Hdzj Bz ©Oe j dzils§ & dzlfyd dizat'tpls 1) o+ O  a¥t s to Bz dzkz
x=0 x=0

=(n+1)a"
RL {Issets ttOQo j dzlMlsoa © o Moty ByjtejH! dJdid d d35:
n n

a xala 1)=+la" a a (11)
x=0 x=0

HEZBED a'j M MEdBO ¢jsdiseduinNis? fescte]Nndda. §jteor 2

x=0
15 dLojMisdts? hibjotslr &3 Tizikdgse ¢ jtdilsedyj NSt fsct) Hndd
0 a™-1
go a a-1-
vydilsr o OV YtMmdzd Hdzj 4 ©OGTY didmisle fisw & Cle@LEB® § dH):
0 a™-1
2_0 xa (& 1) =(+1)a a1 ,

1.a?, a E(n+l anﬂ-l
=(n+ n
(a )x=0 X (nt1)a a-1
J S BdzyOlsj dz' dzes dd3j J d3:
. (n+Dha" a™-1
X 1—
ae="0 @y (2

JUdMmMOdadz 2 orhj dKRjlssH By dats it sdz L so Oy Hdzv o' ydmdzj
tcOdz desets wWHO ydfmj dz, dOftedd3jte, IOCH=R:

O+ 22+ ... +n%

B N3+ 28+ .. +n3;

o N4+ 28+ ... +n%

YdlsOlsjdzg HBdzydets B Is! dLoz@Btisdlsylstgj Istsg stlgz di3sBis | d3®ip dty
dets ftodad3j dej dedj { lstsgts BjlssSHO of L 90jls Btsdz hdj btokzH desfyls d
Oy jddw. Cld btezHdsMmisd dcsydts dqLejyOl!, jhmdd dhfsd Lss
dz0f tod d3j tels s H IsHsdE™ dxzO n s §°1 e ¥ ... fmk d3d3”

I s Mazzy@®d sidzHgClsydddj s o dH

j () =F(x+ 1FX) =% (13)

rdzv tjhjdedw L OHOYd dzOd3 dzj SEXG tsH d 3 j &R td i€ Pdkd s 4 sz dz&zga

oadHJ:

F(x) = Ax*+Bx3+ Cx®+ Dx+ E
I sHMMsOoadzvw L Isk WEdSyds o Wttdlzdziz (
A(x+ 1P +B(xx+ 1P+ Cx+ 1P+ D(x+ 1) +
(Ax*+Bx3+ O+ Dx+ E) =@
ltedtcOQodzdo OV St WWdydj dzsr fted BSHddOStSor 7 fsjfjdwvna,
E=0,
4A =1,
4A+3B+2C =0,
6A+3B=0,
A+B+C+D=0.

tdhdidedy 2 MdMmisi " HOJIs dzOd3:

14), {(sxzzydd:

4
E
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V+2%+ 40t 5+ 5+ . +n°d 5. H.
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YjB fsCOLOIsjdzr, o Sttt 2 otLosHWISMY EHOBEw®d+ntz j yd M
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] MlsOls j fC0L0ds, $O0Cdj] fOLOHSM' BT dzd Htsfkzh jdzr
dzj Msslse jIsfisoadj ®Olj BOsdUjMStsets Off OO0, JhMftd LEj ks
ftosyj MMOM®B. [ Odets tsBi Whdzj dzdj + W W j S ls Qzdast i3fole edes@ Odg@ i) dstyf €z,

9 0dedzs? ©® tWWH ] MIsOIj2 {Itsets ) ktodzOdzO.
ABSTRACT
The article shows what paradoxes were allowed in the explanation of the Compton effect. The discrepancy
between the mathematical apparatus used in the current physics and real physésses is shown. An expla-
nation of the Compton effect is given on the basis of the theory developed by the authors and published in a number
of articles of this journal.
sdz¢ yjor j: MuddsiejXk s s iy lstsdOrtefugdydy vy ? ¢ dzigfs -dz" Is j 2
Lo Oded W -[ Szl g QS s s, otdzdatsots] kZteOodzj dzadj, kteOodzj dadw [ C
dzi dzd v [ OC Mo jfd=O), dzwdiAdetstc MdMis] BO kteOodzj dzed?2 [ JeOC O.
Keywords: the Compton effect, the principle of Huygeliesnel, Einstein's SRT and GRT nigséormations
of Lorentz- Minkowski, wave equation, Maxwell's equations, advanced Maxwell's equations, vector potentials,
the system of equations of Dirac.

SYSSRYHS s dz0 2 SYO QL Ob §fid issMmis! YO

| ZOyOdzj GsYdhjd LUWjiCl
C o D dals 16 880 JCBER O dzdek jf d[NY &5 L OC Sdz MR EE0dz

ftoj HMIsOo dzj dzts o
s

SRflstsdzd dJdasjtej mjdz Isjd3, fudds frpO, dzytad® fifrii=ipCozs taid® AV wdz j dzjis ts dz' € t
btsdz’ Ct5 L OCBdz MESA teOdzj ded W lsisdzizftGGchQIC( e Ifd 4 OS sdz MBshteO-

dzj dzd v dBf 2dz MO. 50C duLoj Mmisdas,y, qﬁﬁ.ﬁl U MEs2q)lsjts-

tedd 1 dzj StesHddOBdSd §tod tGOfr]fr]JW o fr]E)lSBtSH-

dr &3 | dzj ShsdzOBd, JjEs YOmMsskO fkl‘tqm"OB,szWJlsfle()(

i=wW) . [ Byjls lzdstzJ“dISanW dzd Hj @bn—dzﬁ]/q/p-@%ﬁ]lswommo Ldzj § -
fOHOY " jes fkyCO, kOC gg ; ({ng
COMSCOYUSkE { dzj Cltemsdzss . % %@%&% c&%ﬁg@q%%m

L dzj tee d d EXBMsSO) H OY Is fyw 4dzf5]

ListsBlz + dzj e d v to EFFipWMY dzets g WETF G & G>W/C dB3f zdz' i W slsdzO f
filsj M bjdk d jet YoMt d sisdy dpdese H 5. ddzglﬁm@dz@@fnmwdz'
&34 dz' Ei< E(wi<w).

tdfm. 1. (OMMivdd] MoijlkO O MotBGHSH ! djt!

ljwejfdh jds teOodzgjdd” (1) d (2) o odH]:
w- wi=fif(m- my)/>; 3)
k-Ki=nv/>. (4)
I sLoasHdd tIsd ttOo jdzMlso © © CoOHEKGOIS:
W - 2w +wi? = (frf />)*(n? - 2mm +ng) ; (5)
(W2 - 2mwi +wi%)/ ¢? = (ff />)?(mf - 2ming + 1) .
k?- 2kki+ki? =(mv/>)? = (W - 2mvjcos) +wi%)/c?. (6)
It ylsjd t6Oo jdzgliseats (5) dL ©O0sjdMmlse® (6), §odzyO] dk:
2mi(1- cosl)/c? =1/>% [(my? - ¢®n? - ¢ +c’mmy)];
2Wi(1- cosl)/c? =1/>% [(V? - c*)n? - ¢ +c’mmy] = @)
=1/>% [- ¢ - ¢ +c’mm] =2m,c?/>* [m- my] .
4 Ey stsd (sHMsOdseCd (3) §sdzyo] d&:
wWwi(1- cosd) =f) gi> [cw- owij] ;
(- cosd) =fn gi> [cw- owi]/wwi; (8)
2sin?(J/2) =fry gk> [c/wi- c/w];
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2p2sin®(J/2) = 2pfy gi> [c/wi- c/w].

[Odzj § kylsy &3, llst@pchvea ldz02pe/ widzdzO € 5 d3f Is s dzts o ) € OwazjuSdzd dzO o
btetsdzO tcOo dzO

| , =2p>/cmy=h/cm,° 2,440 « )
I jLbkd O] d&jj &
D =lj-1=2,sin?J/2). (10)

RL Wotedszdzr (10) & odHdd3, Yylsts LHJjMmMm jMmls: stcd Mo B St
Y0oOdz' dzOW H dzd dzO ' oH=de[dEzO WottdsdmidzO , W s s dzgO® f sfydzj MistsdzS datso j dad W
e s0OC dL o jMmilsdes ¢ tsdstiClsefdit@dimsjtdgls Qo firley) wdd@dfsjdzs H O dzts !  Hf ted fMte
otsdzdz (toj dzlsc j deso MC-t€jo OflalsdzB v j ded i, 6 OBRBO

D/l ~1,/1 ~01=10%. (11)

st lstsdetsds B dz fteso jHY dz + €Mt jtoed d3j dzls H W )tc OLdedfOydd Crd 1
Led 500 + ChY j e GieBs BadMtcd & Hyd o COujfmlsej wOMMjdoosh jg
dzd B HModz  (

PT — peHtreHoBCKas TpyOka

PT Y J[ — nna(pparma
PB PB — paccenBaroniee BEIIECTBO
% PC — peHTT¢HOBCKHI crieKTporpad)

tdm. 2. waj B0 <MY jteddd dlsO

v

v
v

M M
t dm=3 "t/ @m.=4 ./t2d.m.=8." | 4.

1 ted kedzj bk s s sls §d'dS teOmmj o Oddd ojh jflse Od
SRty HJdd]j dj Mdj "y dedats? oo tsog3ff tsdilg didlsBeORIp] A O tegald MC d o My
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Sls= "/ 4 =86/ 4 dzOB & HOj Isw yPigk b dzf dzdkly y fdi* ©OMMJ do O smw |
hy dedets? C S sdzj dels’ o Mistswisdedy ko j ded yj ded ™ W dzq dz'
o
B

q
|

SddsH §BECo®2 f. }dyy d Isk) Biaeded ¥ s pdy d7F 5, ShSB | dzdzs
sdz hj, vYjd BBd hj] ketsd OMMmjdeOddwy. [Isdjlsdds,
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L OC Bdsdd Ldzsmis™ &5d ¢ 6 oedgyehied § def Bdg g o) g sOCy ] isdashg




Sciences of Europe36, (2019) 23

Lo Har) ded ) 6 %SGz Css Buj d@ o003 d&zOY oL Oddsme L
_ 2 dZzOo zdo Oj s t0Oo j dzlsots 6 dzsB Odz! dz" !
t=to/y1- (v/)". 19 fsj2 65 Sosadyjhbel. 1 idisds,

lwesdLoajHiddd {Isdn o] ddudjda fsders Qi digdsls dzb§ as i dhsle s v tipdzi B C
flsj dsj dzOB dz¥ Hjdzdv dL MisMis EOWE'O FHOHMNEY § 516 B G § M sdzp
sBl JCsdphéls) d dsj § i) HIEPCAQojdz) tgthils of j b BErofdfts Hzyls Gagats a5 Is
mdls tls lsdesh jddw ¢ MmdMisdgekiy dge@ B de* Hiziedis'ts as o Idsesis ©s,ff w3 Islag dz@ 2
Ybsts otwzdtsets] J Cttflzi zaadedaBdzd jY, 6 JuHsies @z dgisled issi jCIs [ dt
tsts feslsdo s sdtsy dshisd. Cfsyh cdy dreteid ois § 6@ RQAEJ L jhtshistsw h
otsdzdz” [ kd HJ 1t2dv O HhesgOdkd g tsighb o, ctsddizic Oz s
NjdedWw 1 dzj SltesdzO dL WSl e:j dedzts o tej d3j dedetsy dMS ted o dzj dzd §

/,=h/p=h/(myv). (15 #uvf C2dOIsy ledtfr]dg)uyu’lstg .fr]ISC tstgtsoisfntslqud;qsgqt
. 4 BB L 59

[ mdd EZujmls’, “ls'sb:ﬂquzdsﬁgg?'sc’&s&géfo@ ds? Jeskdo sy sds
hc=1, bt {igebyddd ISt L dQyEOs'ls, sdtSL zOydesj ftoj sSBEOL 59 O
Hazd dzO L dzj S lstets BOG ded Is dats 2 slad dsdigs d Of) s tPTfledzts optpdd yljted H Mis Oo
ded % f jto 5dzOyOdz dags?2 yOfmiséye S SEFABBNET & #F&Y 5B MEe @
tetigp)w L Odzr S OS¢ ftotslsdo tstf deHdepslagiid'd ¢ 5 dEsfpud FdsRED
o] SteydsdzOdz dets2 fpow L 1 & . Hy ZRR S A8 g, byjisted d, Hody,
By des  f tog H,igETO 0 d&h/T, ﬂdeIzvlﬁ{c'ZH‘dtgl fr]&"sg f dzs € 5 A3t isdis s i fp@is /¢

1=1 v=chT,/T =T,/T. Y dd
J =Agexpl-i(wt- k)] =Ayexpl-i(2pct/I,, - 2pvX)]. (16)
OO dyudes tsfdfr o0 jlsmw d otdkdd [kd HJMEBEOdRY dd ¥ Ot

Y 3
zdyj mMsea ©, d&@iyHE foslsdosf sdsydshMiswdd ddiEjjls djifMmMists tOe j d
(2pct/l |, - 2pvy =1/l ,- v=1f,/c- v=const=0. (17)

VieOodzj dzdj (17) crottdss &y jsdafl fuds shCisQcusdpshlis: Mo j 5O d

Hody jdedw {dzj ClhtetsdzO ( § 5L dzp Bt tzd Yzt 0 dztsi Lcdz@ usdRs u’frpasﬂ'ls-cfatsq’sdzt
LOdZO f) o sdzdzs? [ ke tsly d a totfsd tiavszr ks jIsMlsokzjls (17). |
desfilsd, MowL Odedz’ | tBteOlsdate BRI 6O Y &GO dets Bzt Folds® by - 1dzJlets
Lis . [HBOSE o ¢ d&Ommdyd edudzize dz jtel) Oteks Hizfsdg®dsd Soj fdetsilsdo s s
CoOdzlstsots? BjnOded S j fyoztsy af jHsfipls o difcfe jim fds@e jd2j ddsfjjstaxf j 2, fdzts
otsdzdzj [ kd H] 1ts2dv COC ldd ooty thosdy tsydastfislsizfs 21s Lo ds@ag@sjolds 20 ¥ Yy d Is
WkdSydd o Mmddzkz btset, Ylsitdstkpisdtsiokdddls dcom® tE®@ewwd- 8™ dzj
dv 5! v gl MG st tej o' h O Nidn tc Ozt ist sdzd Yj Mlso © fted BB .
Mo jlO. Clktt MdzjHikjl dL MdajtixpdhSdlas off sisflsvdztahLj dedRyj ¢ s) . R MA
_ _ 2. .22, [4-6] Br dzs oz yj dzts Mstsisdesh § dzd §
W=[ />=Cyp”+mpc /> (18) ) edzsmlsw s o cdzsBOd dF & fesksd
k=p/>. 9 dHJ:

ltied Ll WOLtsSe OV M¢ sk tdod(h)+shil)=deig)- striogr;d

m=10) , tslf):awd/zgchnc stesmlsq(lgﬁ)]a,; ls%)kp(g)exp( ig) exp(w)exp(-w)_ (21)
flsivw % OLBS O MCBshls! o o nflegeOy s MY fesisde
Hedy 2O B' s ©00 dzO: a2 G dgtFM%P‘B =V (fted {btd

u, :CZ/V>C. (20) |W)|SIS fl'] lStSL[gq- LtGJ dZCfW G dzsB Odz! |

HO % dLdSd fmHj &odd 'Sr”ad%,‘SJU'Sfolsﬁ”

Hi oo kv W W Isfyw ajtsts\'g]%é AT hOw 5
ydgJj 2, dizj s hj2 MmMeas2Mmlse O O¢

¥ OLoOW MC Bl u'tccjafh(%%linﬁ tstéﬁ@ e dzg o ﬂE&SOJFmEE“Jdﬂ
cOMMEOsteds Ols!  Wwodj dzdw L dzqw

o Gk 2 (m@mqﬁqwmmﬁ% s 8 f %%‘é&z‘%m
& ) Jtslkde s sdsy dshlsd
e jlsO, d &*BB2 BBI jSI | 15&
00O W o 1ldt Hobkn ftolsddSFfShsy d
BkHjls dzgjLOodMmdds d dzj-o'sab vJQ;c! we Ot (52
Gsor & SBI jClBE) . ¢ ! lstsosLddo it
Misqyr (! dzjSktesdd ddd wtsL qlsxqots:dzd‘)(w

SHdts?2 ftlsde st sdtsy dtsilsd tsOfnfgdz,Olstrsq’ jlsfpw ¢ 0@2)
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. fntsfr]Lstsq’ls dL Hdzddr d otej d&3j dzad . st
XP=y, x®=z. L uj o dHdats 'ZTGOSOZJd%ﬁtéJmozq YjttjL MCstesmls: Mojlo

_ 2. 15 &3 fsC0O0LO0dzd, vyt HEZddO d o
chiw) =g=y1- b%; (23) fodsy dshlsd, SEBELpLZSOdEE]!L
sh(w) =b ¢ v/c=b=th(w). Bide 5 LOBCdzssde ydedz, d tis

ljtejatsn dL ftoj HinlsOo dzj dizd v § tasiets Bj e QsLOS o SO i Ascfi)ts sjcdzy © [ s
GdzsB Odz! dzts?2 1 totslsdo tsif tsoztsy dsiyldidz Jds  notddtmiE P dztsode@PEEdzdz) € IS o5 3O ¢
dzs? 1l teslsdotstf sdtsy dshlsd o@Dy Skzdf | i@ ST @OsBlsBgt Oy Ols! mw
fjetsddyiMcdr WkdCyd?2 ¢dateds dedpspirdeg C ezt y S ydj2. 1 ¢
uslse j Isflseh(vpzkesiw) =cos@@ o HJI tdzlwmslsfnlssou f ftoj sBLOL 59 Oded

shw) =-isin(iw) =-isin(g), d ! st aftsggjtﬁﬁsﬁn i@% ngadzé BHjls o' fod

le“ﬁcft_t SBtEOL 5d3: Clsls §OLOHSSH o d dzOBdzs HOJ
iX % =icos@)x® - sin(g)x; p0dedd ¢ dOMMdud MEdr EktOs dzj dzd 2
(24) Ry des B2 dM! btsd C5 o tsddss s

T 0
X" =isin(g)X’ +cos@)x". MqdmO qeq CEMddzNO. ) Sdsqdss ¢ |

RL Wtedkzdz (24) o dHdS, zplddSdf dzdevi = 5 0B lfHo Bteol Msis mizls fls
Ckdvidsets ¢ otddsotsdz o ¢Hlg die ¥ LJOd it  EEgEOoRAbGER his v d s
20 gded Bz  jHJddykz. 1 tdwuh ssliod sH0 &S dENER 6E Sdro 1 s
X’=ct=x'=x=r,d' § sdzYBDYJ gdzj dzy FOMBL- OB B dzd ke jteh j daMiso t
dzr WEdS yds Hdv otddy [ EQC M dgdids Mo & dzY wdded d B et ¢ yc

- my pH, /pt+ime pH, /X =, [y - E, [z,
-mypH, /pt+ime pH, /Wy = PE, /z- PE, /pX;
-mypH, [t Hime pH, /pz=pE, /px- PE, /hy
€ HE, /Mt - ieCUE /X =pH, /Wy - UH, /1z;
€ ME, /Mt - ieCUE [y =H, /pz- pH, /px;
€ HE, /|t - igCPE [z =pH, /jpux- PH, /Py .

(25)

1 dH dats, Ylsts HOdsdz j Iz tct©Om i dgj Gdsf W dzj H thiffdisiyCidss ISsC OL " 9 Ols! 9k
stsdzr €5 Ctdi3fdzj € Mdetsy + € MY Wfdaidd2usd]O 2" delegilz] teofrBojtsirly:. REZ BBO L «
Btsdzj j] btsets, odH 1Idrn Ekte Jr-dch%Bfr] BlsRd S L
dzj ded W d3 d3513dzdzfﬂzq’dz£ﬂzljsﬁsl$dz?sacﬁz F 5 6 ' s PO | Is
dzj 2 steq dgts, st jflsi ddgjsls Lun‘J’n]"éq% BHRHFPRRS J

| dzd BOI j dz' dzts OdzOcdzd L Jolzw iz Ol ol df dzlz W22 )B"  fted AtsH d d3
(24), 0O bOCY] bkydls'r o 0w djstesitsndBsmls: ftoj HMlsOs dzj -
dZdvw dretcEts Bl jCkO, COC LOCtdsH|tdshlsd (ddoyj

c/h c/h

a x° a xi=ch?(w)- sh’(w) =cos(g) +sin*(g) =1. (26)

i=1 -i=l
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MOkt oL OdBsSHj2Miso dj usBmd flz@ BEbthREOOY ZOSB Stesls. [ s
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Ui métsjy YoHbojteyHjddy M EMmased
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dedv Ctdzdyj Mlsoa ©. v MlsOdetse foH dwyO odj fpigfiplesous] dfdej s @RL dgpOT j ¢ 5 d
dzd 2 [ ied dzfy®o ME s s ) 1 dzj ddf g®dgep's dzip® st Bgdtc & O dzd 2 )
MshisOodayd o + ¢ MY sdzj dzyd Odz dikals bp=dsini cosbdssinbifdsa) ;

Zzeyddzd L OSCtdz MR teOdzj dzd W ﬁgzdb}g(gﬂ%%égb gﬁz (?zsédglstsa )

COYHB2 dL 1tetslsdo st sdztsy dats 4 dzls2)e
WS wELl, W=V, t OLd&zdyO ftf ﬁq T (89 tdsb - Siitsin
@2 sftjHjdvjlkhw bod ¢ L 9% BSEPREINTSNEHD), s q 7
l otfls s sdzsy desfplsw M q4m4nt§HQ§d3d3iodzi§&@d§§&d;@Zd Lz Clstets ds
flsj2 Htekze ©® HKGkEZEO L O fr]udzw“@%q@wdzmdzfqdzﬁfdw ' osB®Y dzj ¢ Md
BlsO ftod dzOH dzj 3y detsfylsd € o sl flg &fts%ﬂs&dzts%@@}u fif @3 L 020 Y dzts ¢
B' dzd B' jobdfB t£ OEH]jdzOC s ' j ! ZOHE E flos2flse o Ctwfl
fsd, bkt q’tslslsq’aistfisdzisxdzﬁﬁlgz‘*zmq&J-B}THZ"ISISt%d3|Zq JuoRdg &3r R sl
di O slsmizlsmiss dw tsdsa Hmlﬂzdzopq%q@mﬁ&}@* dzr 2 edH, It HEGdyd &
B d B @OBJQOBdqugd? @pm@m¢i Bbs&wﬁﬂﬁ@94w@mbd d
dztsets ftoj SBLOL 59 Odzed W &L&dzﬂ%a)dzé{jﬁewlpb us%d“ o o dH
stedetsds®j sted yj M da wBtGd3Iﬁ]cEJCb$ ise& Y coghj- ésinb GHHO ddi3jd B
MisOoadd dLojfisd j btedesdsdiistedyui MSdi Wt o3|zdz

sh(@, +b,) =-isin(a +b) =sha,cod +shb,cosa ;

sh@, - by) =-isin(a - b) =sha,co% - shb,cosa ;

o 28
ch(@, +b,) =cosgé +b) =cha,cosd +isinb sha,; (28)
ch(@, - by) =cosé - b) =cha,cos- isinb sha,.
1 H § d@=ia,, b=ib,, HiczGglze , dq dOsBtitSls. JeBB2 5B

_ _ ddi3i js ftcjHmMlsOoadzjdzdj COC o Cste
ch@,) =cos(a,) =cose) d stsdzdztsatsd3 odHj. R dedets OCH, o
sh(@,) =-isin(iag) =-isin(a). femMCbdvted =~ d otddass' s yYofkj?

USGEHO ftsdvisdats, Tylsds' od degtgdei O 2 8 ) . Widnlzj flzd i Ovislas i yls
Hazw L dzj Clstetsdz® Ctsteff 2 2z dM sy d on@vdfy' j dfef j¢ daj Cdsdpmsfles o3, dL o3

Hokrn MBMlsOoe dzv s h =~ dzv jIs dzOf tcOo dzj dzedd H o dy Jlded VW . l s
sh(@, +b,) =sha,cos +shb,cosa ; oqHdes, ulsts wdw dLdgd dej ded gzoqu
ch(@, +by) =cha,cod +isinb sha,, @) ¥ Blrsssdfﬁlfsfnﬂz‘é)':zz; LSE g?ss fr]d dC?Jd;z'Jt dz]J f,])tlsd3(
O Hdv BGlsttOyY ddtscts WP od By s  GilorgMyls@eqdzd - ¢ d &3 & dz!

dzd § : sz dtso jdzgdW. wteOLE oL dzCOjls

- isin(a - b) =sha,cos- shb,cosa; SBEOLdR 150 MsMisOa dzv s h OW disy j |

cos@ - b) =cha,co- isinb sha,. (30) dZWLSdZtS Ylsts ykwjfy dejls d etLdedC

I HOddtdg Mdzyoj o dd34 %‘%%%é%l@%%éz &%E}&Z%Z pégzv?ﬁlgg;u

skHT 1 djCltetsBOC ded Is dats @ 5 (%J e
dzj &5 € w6OL csjedeshisd o ded Y, o c

[sdkzdyud) Sk §fBHOGBHO 1 6l %%ts 4%%5@55 gqusgz:;g ECQ?S‘SZ"
kdCj o ktd, Ukt & tOMMH ﬁn% q ‘isqéo%"i} § el ke
Utctslsdaisl]’tsdz@xdﬂlﬁjﬁjlsu@gtsdzts@ .° JJ& dZJ tc;tsdz.o QBB e
Gscts  boEs] O $EmDSH o J0eded adz Coche e
ftotslsdo s sdztsy dzsfls tSHdZ,tSG g .y'_’ {%]az LJO(
Hi2Mbodw d dz dscils adzq’ 948 dZLEB‘%gO% o
djsls OmmsyqOolsde dsj fdisp ﬁﬂﬁgg é ey b,
Msslse jlsMmisadd MM dZOhJQddeSJJ dete ls % o2 fls.
Bsy jls BHAO Utstslsq’atsq’tsdztsx fr]lsa dz@

D?H + (U A)WPH / t? —'JH/(C'TB)—IgfadJH/(C”b) eOl-JJH/IJI-'-rOtJE'
D7+ (U YWPE /M2 =ij  Noey) = gradje /(cey) - My i /42 - TOt o
ijy /(cmy) =igradjy, /(cm) - ey W/t +rOt jg ;
ij e /(cey) =igradje /(cey) - mypig /pt- rot jy, .
10 dh jd3 Bsdzj j SR OSIsder 2 o dH:
iy =igradjy - /MU, /pt+cemyrot je =igradjy, - /M, /pt+ @1/ up)rot jg;

i =igradj. - (/Q)pig /1t - ceyrotj, =igradjy - (1/C) e /bt - Uy ot j,, (32)
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1 5 20" j 2 misi/sugdeg=uy/C; Uy=4/C°- V2, G H Y, L dzOyj dedj dodzlsj ¢tcOdz dak
MetstsMisd Headyjdedw tBi jJCIsse o fHslsdos sdsyditsmMisd (s | f
ssteOV MowL OO f bjtdBsHddZOBdUd MSdd Qo detseo j Mdj &3 ( Bisdzi §

¢ kZyy tsd3 dzj tsg M iB)s @dyEA) 8af v f tdzt B ts& tsdzdtisdotf dzth) € tr gAY jc@dsO o C s
9dHy (O ddOuyy dzi G tsdzzydls: oL OddiEsMmoe w L ! ftotslsd o s tsdzts ) dzts
LORj dgz L dzOyj ded 2 MtsMmisQodws hdi o odH]:

je =crg =cY(t,x) =cY exp{iwt - x/u)} =cY,exp(a)=

=m,c?[cos@) +isin(a)] = me?[ch(a,) - shia, )l (33)
iy =cr, =myccosb) +isin(b)] =mc[ch(y) - shd)l
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sy desfisd L dZOYyOjls o ydls 4 %ﬁg IHE@@ ?E;&SL ¢ dzO iy f
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dey dzdets? ddzlskdlsd e dzamf dzBO S @S 100 A sd i3 sBELOL A, OC ¢ O¢
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dz" 2 o dH WizdeS yd?2 HE IRt o 'def'v e &RPdsmisd. [Isfs HO
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ABSTRACT

Any linear equation of the order of the second and higher, has an acgamgpaanlinear equation, one less
order, the solution of which depends on the mentioned linear equation. In the present, having at disposal the result
of the investigated linear equation of the third order and its accompanying equation of the secdi3d 4ragr
we explicitly construct the solution of the abewentioned nonlinear equation of the third order.
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ABSTRACT
The artick is devoted to the method of determining the twisting stiffness of reinforced concrete rods with
normal cracks, which differ by multbw arrangement of valves. Arbkam is taken as an example, the depend-
ence of the mutual displacement of the normallcfaces on the height of this crack is shown. An algorithm for
calculating the stiffness of an element with a normal crack is given. The algorithm is notable for its simplicity and
lack of iterations. The transverse forces in the rods of the longitudimébrcement are determined by solving a
system of equations.
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Keywords: torsion, reinforced concrete element, normal crack, reinforcement.
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ABSTRACT

The paper presents the conceptual foundations for constructing 10T networks, and highlights the key techno-
logical trends in the 10T solutions development. 0T is as akvellvn and progressive trend in the development
of moderninformation and communication technologies and their applications. This paper includes the analysis
of theoretical and practical nature of 10T applications and solutions, on a scale of Ukraine and on the world scale.
The key directions of 10T developmemealetermined. The telecommunication levels and tasks are described, and
the necessity of implementation the 10T in Ukraine and the areas of 10T applications are analyzed. The develop-
ment results of architecture and practical implementation of thevid& solution based on the ESP8266 board
and the Mikrotik RB951G access point are presented.
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