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WCCAEAOBAHUA B OBAACTU MEAULIMHBI U SAPABOOXPAHEHWSA

Myrza A. To what extent choices in health and lifestyle cause the
declining testosterone of male adults around the world?

Myrza Arslan

1. Introduction

Testosterone is "a male hormone that causes a stage of growth in older
boys and the development of their sexual organs" (Cambridge Dictionary, n.d.).
The libido, body shape, muscular mass and physical power and sperm and
blood cells production in male’s body are regulated by testosterone (Yu et al.,
2014). A recent study by Skakkebaek et al. (2015) showed that, between 1960
and 2013, fertility rates significantly dropped around the world, in which low
testosterone is one of the factors. According to recent research by Chodick et
al. (2020), in the time period between 2006 and 2019, testosterone levels among
men fell by 20%. Testosterone decline is a natural process that comes with
aging of males (Travison et al., 2007). Getting older is unpreventable and people
can not control this process. However, there are many other reasons why
testosterone decreases, such as changes in health and lifestyle. People can
decide whether to gain weight or start smoking. Depending on their choices,
testosterone levels will either rise or decline.

It is essential to know what factors have an impact on testosterone levels,
since testosterone can influence the health condition and reproductive system
of men. As an example, a study by Yu et al. (2014) shows that decreases in
muscle size, lean mass and strength resulted from testosterone decline.
According to Purves-Tyson et al. (2014), when testosterone is reduced
dopamine becomes less effective, which leads to schizophrenia, depression,
psychosis and other mental ilinesses. The overall drop in sperm concentration
from 1973 to 2011 was 52.4% (Levine et al., 2017). Low sperm concentration
may lead to lower chances for a family to have a child, increased chances of
birth defects and even miscarriage (Levine et al., 2017). Since decrease of
testosterone levels has negative outcomes, it is important to know what factors
can influence it. The aim of this study is to investigate the relationship between
testosterone and possible reasons of hormone’s reduction. The paper will first
discuss the role of testosterone on dopamine function. This is important
because dopamine has a significant impact on mental wellbeing. After that, the
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effects of choices in health, including weight gain and smoking cessation, on
testosterone will be explored. Finally, the research will argue how decisions in
life can affect testosterone reduction. Although testosterone decline is caused
naturally by aging, certain health changes and lifestyle choices that are within
our control affect this decline because of weight gain, smoking cessation, and
marital status.

2. The relationship between dopamine and testosterone
2.1 Testosterone controls dopamine function

Testosterone is one of the factors that affects dopamine function. Before
the discussion of the studies’ results, it should be clarified that most of the
studies about the changes in hormone levels are not conducted on people,
simply because of scientific ethics. Instead, the participants are mostly mice.
There are many similarities in biological and physiological characteristics
between people and rodent species, including dopamine and testosterone
function. Although the results about hormone systems in mice can not be
precisely interpreted to humans, they may be useful for studying people’s
systems.

In simple terms, dopamine is a hormone that makes people feel
satisfaction, motivation, and pleasure. In order to feel these emaotions,
dopamine has to be produced and transmitted to the brain. This process is
called dopamine release (or dopamine function). There are many explanations
why dopamine function can be influenced, including the behavior of
testosterone (Shemisa et al., 2006). The study by Shemisa et al. (2006)
investigated how testosterone is associated with dopamine function by
conducting three different experiments. It was found that high testosterone
leads to more effective dopamine function. Experiments analysed the reaction
of dopamine release in mice with low testosterone and mice with high
testosterone after adding different chemical substances. At the end of the
research, recordings confirmed the influence of testosterone on dopamine
levels because of the difference between the two groups. Specifically,
testosterone regulates the way dopamine is stored and transmitted to cells.
Dopamine function was more effective (which means more dopamine was
released) among mice with high testosterone than mice with lower testosterone.
The article by Purves-Tyson et al. (2014) has similar results relating to the
relationship between those two hormones: researchers found that the
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expression of particular dopamine receptors (activity of specific proteins to
detect dopamine signals) is caused by testosterone. His study examined two
groups of rats: intact (with testicles) and gonadectomized (with the surgical
removal of testicles). The hormone levels were analysed by serum (liquid portion
of blood, which typically contains various hormones and other substances
circulating in the bloodstream) of rats. The rats with testicles showed better
expression of dopamine than rats with removed testicles. In conclusion, the
evidence from Shemisa et al. (2006) and Purves-Tyson et al. (2014) confirms
the correlation between those two hormones. Testosterone is one of the factors
that regulates dopamine release and the expression of particular dopamine
receptors.

3. The impact of health choices on testosterone behaviour
3.1 The increase of BMI leads to a lower level of testosterone

Obese males tend to have lower testosterone levels than people with
regular mass. A longitudinal study by Mazur et al. (2013) performed a
longitudinal study in which 991 males from the United States were examined
for 20 years. His research recorded the changes in testosterone levels and
established a relationship between body mass index (a calculation of body fat
based on weight and height) and testosterone among men. Males who had a
high gain in weight experienced a 10-33 % (100 ng/dl) loss in testosterone
(Mazur et al., 2013). The study by Lokeshwar et al. (2021) had similar results:
individuals whose BMI (body mass index) was high experienced decreased
testosterone levels. Specifically, research observed a diet among participants
and recorded the following results: food that consists of high levels of
phytoestrogens, compounds that have similar effects of estrogen (a hormone
that plays roles in the female reproductive system), leads to weight gain and
testosterone loss after its consumption (Lokeshwar et al., 2021). However, the
research by Travison et al. (2007) argues that the contribution of changes in
body mass can not be fully considered as the main reason for testosterone
reduction. Travison et al. (2007) investigated many factors of testosterone
decline, such as various illnesses, depressive symptoms, and other aspects.
Considering those variables to find an exact source for testosterone reduction
is difficult, and the study concluded that increased BMI may not be a reason
for decreased testosterone. Nevertheless, the research of Travison et al. (2007)
states that the importance of BMI should be considered as a possible reason
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for testosterone loss. In conclusion, even though the effects of high BMI cannot
be totally proven, there is evidence that supports its role in hormone decline.
3.2 The impact of quitting smoking

In addition to the impact of BMI, smoking also may have negative
outcomes on testosterone. When people decide to start smoking, they have to
consider that quitting smoking may lead to testosterone reduction in males
(Camacho et al.,, 2013). As an example, Travison et al. (2007) examined
participants who gave up smoking and recorded a decrease in testosterone.
Results showed a drop of 8.6% for total testosterone (total amount of
testosterone in body) and 7.8% for free testosterone (the active part of
testosterone that is used in muscles and organs). The explanation was an
increase of BMI after smoking cessation, which in turn entailed decline in
testosterone levels. The study of Camacho et al. (2013) has similar results
relating to quitting smoking: the reduction was 5-19% (57.6 ng/dl) of TT (total
testosterone). The research also examined nonsmokers, whose decline was 1-
3% (8.65 ng/dl) of TT.

However, the article by Hruskovicova et al. (2013) did not witness such
results when examining 76 smokers from the Czech Republic. Recordings show
that people who stopped smoking did not experience a significant decrease of
testosterone. Her study found that participants experienced 6.8 kg of weight
gain, a BMI increase of 9.5%. Weight gain led to a reduction of SHBG (sex
hormone binding globulin) - a protein (complex molecule) that regulates the
amount of testosterone in the human body. However, changes in the study by
Hruskovicova et al. (2013) SHBG did not affect hormone decrease and total
testosterone levels remained the same after smoking cessation. Nevertheless,
a study by Hruskovicova et al. (2013) may have an inaccurate conclusion due
to limitations. Her research highlights potential factors that may have an impact
on results. This study also experienced difficulties understanding the
mechanisms by which smoking affects testosterone. Furthermore,
Hruskovicova et al. (2013) agrees with Travison et al. (2007) on the rise of BMI
among participants who stopped smoking. Considering the research of Mazur
et al. (2013) and Lokeshwar et al. (2021), a high BMI results in a drop in
testosterone in males. To sum up, even though the decline of testosterone in
former smokers is conflicting among sources, most of them confirm the effects
of smoking cessation on testosterone, or at least on proteins that are closely
related to testosterone.
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3.3 The role of sleep on testosterone levels

Sleep deprivation is another reason why testosterone decreases. The
body goes through rebuilding processes during sleep, including the creation of
anabolic hormones like testosterone (Leproult & Van Cauter, 2011). According
to Van Cauter (2008), adverse effects on health can be caused by sleep loss.
Hormones that are responsible for appetite and metabolism can be disrupted
by poor-quality sleep. Furthermore, the negative changes in metabolism
processes can result in obesity and type 2 diabetes, which lead to reduction of
testosterone. The study of Van Cauter (2008) also points out that the average
man sleeps less than 7 hours, which is below a healthy amount of sleep, and
during the year it equals a 500 hours loss of sleep, which means that people
have five hundred fewer hours of sleep for testosterone production. Granted,
lack of sleep has a significant impact on testosterone levels. For example, in
the study Leproult and Van Cauter (2011), people who slept less than 7 hours
experienced poor focus, reduced libido, and testosterone reduction; the
decrease was by 10-15 % during the waking hours (between 2 PM and 10 PM).
The study by Penev (2007) has the same conclusion on the effects of sleep
deprivation on testosterone levels. Penev (2007) found that healthy young
adults who had 7.5 hours of sleep reached 500-700 ng/dl of testosterone, while
individuals who slept 4.5 hours had around 200-300 ng/dl of this hormone. In
conclusion, both Van Cauter (2008) and Penev (2007) argue that optimal hours
of sleep is essential for maintaining healthy testosterone levels.

4. The role of changes in life
4.1 Marital status is a source of significant decrease of testosterone

Marriage is considered to affect testosterone. According to Booth and
Dabbs (1993), married men have lower testosterone than those who have not
married. Specifically, married males had a loss of 4-13% (40ng/dl) of
testosterone. The explanation could be the duties after marriage, for example
taking care of children and managing a family. These responsibilities may create
stress and pressure on males, which might reduce testosterone levels. Another
consequence of marriage appears to lead to a decline in sexual activities, which
in turn reduces testosterone (Booth & Dabbs, 1993). Additionally, a study by
Holmboe et al. (2017) seems to agree that testosterone levels may also
decrease because of marital status.
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The researchers from the study of Holmboe (2013) observed different
participant categories, which were males who divorced after marriage and
males who became married after being single. Results suggest that the group
of men who had marital status experienced the biggest decrease in
testosterone levels among other groups of participants with a 10-30 %
decrease (106.6 ng/dl). The other group, which consisted of men who divorced
and became single, had the smallest decrease. To sum up, the research of
Booth and Dabbs (1993) and Holmboes’ (2013) evidence that marriage, as a
chosen change in lifestyle, appears to be associated with a significant decrease
in testosterone levels in males, and only men who are not married could likely
avoid a decrease in this hormone.

4.2 The role of aging on testosterone level

One of the reasons why males experience testosterone deficiency seems
to be due to the natural aging process. Everyone eventually becomes old, which
makes processes in the body less effective. Aging also has consequences
related to testosterone. The longitudinal study by Camacho et al. (2013)
recorded that when males become older, both total and free testosterone levels
decrease. It is argued that certain changes in complex systems in the human
body, where hormones such as testosterone are produced, that occur with age
may be an explanation for testosterone’s decrease. A condition called
hypogonadism, in which production of testosterone or sperm becomes less
effective, is another possible reason why testosterone decreases that was
discussed in the article. The articles from both Balagopal et al. (1997) and
Tenover (1992, as cited in Karakelides & Nair, 2005, p. 139), came to the same
conclusion. These articles suggested that older men have less testosterone
than younger males. In their studies men between 50 and 70 years old were
examined, and 50% of them also experienced hypogonadism, which led to
reduced testosterone levels. Another article by Travison (2007) argues that
aging is a major source for testosterone decrease. His longitudinal study
recorded the impact of other possible variables, for example smoking and BMI,
but concluded that testosterone eventually decreases because of the aging
process. In conclusion, aging can be considered one of the natural and
unpreventable reasons for testosterone reduction.
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5. Conclusion

In summary, the natural reason that testosterone decreases is aging, but
other factors, such as choices in lifestyle and health, may contribute to this
process. Firstly, it was argued that testosterone can control dopamine release
and that low testosterone levels can lead to poor dopamine function, which in
turn entails depression and other negative outcomes. Then, the article
suggested that increasing BMI results in testosterone reduction. There is
evidence that demonstrates a significant difference in testosterone levels
among men before and after weight gain. After that, it was discussed that
smoking cessation leads to negative outcomes for testosterone production.
The research argued that marital status has a negative effect on testosterone
and that only single males do not experience huge hormone reductions. Finally,
it was discussed how aging may be presented as a cause of low testosterone.
The process of aging is natural and under our control, so testosterone will
eventually decline. The research was limited because it was difficult to fully infer
some of the changes (the increase in BMI and quitting smoking) as an exact
source for testosterone reduction. Therefore, further research should be
conducted to evaluate what other factors can affect testosterone loss.
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WCCAEAOBAHUA B OBAACTU TEXHUYECKUX HAYK

TkadyeHko .M. OnTuMnaauus pacrnpegeneHnsa aneKTpuyeckomn
3Heprum ¢ ncnonb3oBaHMEM METOOOB MaTeMaTU4YeCcKoro
nporpaMMmpoBaHus

TkaueHko ®.M.

HayuHbiln pykoBoguTtens: Nonosa CeetnaHa BuktoposHa, cTapLunia
npenogaeatenb kadenpbl matematkun CTTAY

ONEKTPOIHEPreTNKA ABNSETCA Ba)XHOW OTpacsblo, obecnevmBaroLLemn
HenpepbiIBHOE 3HeprocHabxeHne. C pPOCTOM  3SHepronoTpebneHuss wu
BHEOPEHVEM BO30OHOBASEMbIX MCTOYHUKOB 3HEPIMM CTAHOBUTCS BCe bBonee
CNOXXHOM 3agadvenn ahHeKTUBHOE pacnpeaeneHne anekTpnieckon aHeprn. B
9TOM [OKNafe Mbl PacCMOTPUMM MPUMEHEHME METOO0B MaTemMaTUyecKoro
nporpaMMMpoBaHusa Ofs  ONTUMU3aUMM  pPacnpeneneHns  aneKTPUYeCcKom
SHEPIrnnN B NIEKTPUYECKNX CETSAX.

PacnpepneneHne anekTpruyecKom sHepPrum B aNEKTPUYECKNX CETAX UMEET
CBOW YHVKasbHblE Bbi30Bbl, TaKue Kak cOanaHCUpPOBAHHOE Harpy>XeHue, y4eT
noTepb 9HEPruu, COOGNOOEHNE  TEXHUYECKUX  OrpaHnY4eHun Wn  yyeT
BO30OHOBNSAEMbIX WCTOYHMKOB 3HEpruvn. 3agada onTumMm3auum COCTOUT B
HaxXOXXOEHUN ONTUMaNbHOrO NyTW pacnpeneneHnss ANEKTPOIHEPTM C YHETOM
BCEX 3TNX (PaKTOPOB.

Metogpl MaremaTtn4eckoro nporpaMMupoBaHns  MPEQOCTaBNsAoT
WHCTPYMEHTbI OIS peleHns 3agad onTummusaunn. Hekotopble N3 OCHOBHbIX
METOLOB, MPUMEHSEMbIX B OMNTUMU3AUNN PaCNPEnENeHNs dNeKTPUYECKOWN
9HEPIUN, BKKHYAOT NMHENHoe nporpammMunposaHune (J111), ueno4vmcneHHoe
nporpammMuposanue (LIM) n guHamuyeckoe nporpammuposanme (OM).

[MpuMeHeHne NMHENHOro NPOrpPaMMNpPOBaHNS:

JInHelHoe nporpamMmmnpoBaHne UCMNONB3YETCA ANS pPeweHns 3apad
onTMMM3aunn C JIMHEMHbIMU OrpaHndeHnaMn u ueneson @yHkunen. B
KOHTEKCTE  anekTpoaHepretukn, JII  MOXeT ObiTb NPUMEHEHO  AOns
ONTMManNbHOrO  NIAaHUPOBAHUA  MOLLHOCTW, OMNTMMWU3auMM  Harpyskun Wu
yrnpaBneHnsa aHEPreTUHeCKNMM pecypcamu.

[MpUMeHEHNE LENOYMCNEHHOrO NPOrPaMMNpPOBaHNS:

HayuHble UHCaTDI
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LlenouncneHHoe nporpamMmmumpoBaHne UCMONb3YEeTCs, Korga pelleHus
OOSKHbI BbITb LenodncneHHeiMn. B anekTpoaHepretuke, LM mMoxeT 6biTb
NCNONMb30BaHO AN OMNTMMASIbHOro pasMeLleHNss reHepaTopoB U CETEBOMO
obopygoBaHns, y4eTa  OrpaHUYEeHUn  MPOMyCKHOW  CROCOBHOCTU U
Makcummndaunm apHeKTUBHOCTN CETH.

[MpumMeHeHVe AnHaMn4ecKoro NporpamMMmnpoOBaHns:

OvHamn4eckoe nporpamMmupoBaHne MNO3BOMSET pelartb  3agayu
oNTMMN3aUMnN C MePEKpPbIBAIOWMMUCA noa3agadamn. B anekTposHepreTuke,
AN MoXeT 6bITb NPUMEHEHO A1S ONTUMASIbHOrO YNPaBneHNss SHEPrOCUCTEMON,
ydeTa  OMHaMUYECKUX  U3MEHEHUA  Harpy3km ©U  NPOrHO3MpPOBaHUS
9HepronoTpebneHuns.

MpeumyLlecTaa NPUMEHEHNS METOL0B MaTemMaTn4ecKoro
nporpamMmMmpoBaHns: MpumeHeHne MEeTOO0B MaTemMaTn4ecKoro
nporpaMMMpoBaHnsa B ONTUMU3aLMM pacnpeneneHns SNeKTpud4ecKomn saHeprm
npenocTaBnsaeT HEeCKOJIbKO npPenMyLLEeCTB, BKJIKOYas ynyylieHmne
3(PPEKTUBHOCTN  NCMONb3OBAHNS  3NEKTPOIHEPIrnN, CHUKEHME 3aTpar,
cobniofeHne TEXHUYECKNX OrpaHuUYeHuin n y4eT [oAM BO30OHOBASEMbIX
NCTOYHNKOB 3HEPIrnn.

Mpumepbl NPUMEHEHNA METOAOB MaTEMaTUYECKOro NPOrpaMmMnpoOBaHns
B 9JIEKTPO3HEPreTuKe:

a) OnTuMmn3auus pasmeLleHns reHepaTopos: MeToabl MaTeMaTUYeCcKoro
nporpaMMMpoBaHMs  MOryT OblTb  MCMNOSIb30BaHbl ONA  OonpeneneHus
ONTMMAaNbHOrO PacnoONIOXKEHNS FEHEPATOPOB ANIEKTPOIHEPTUN. DTO NO3BONSET
y4eCTb pasfinyHble (PakTopbl, TaKne Kak CTOUMOCTb, AOCTYNMHOCTb TOM/MBaA U
TEXHWYECKNE OrpaHnYeHus, C LUenblo MakcuMmmnsauumn 3p@eKTUBHOCTU U
MUHMMU3aLmn 3aTpar.

6) YnpasneHune Harpyskon: MaTemaTuyeckoe nporpaMmmupoBaHmne
MOXET ObITb MPUMEHEHO [AA ONTUMANbHOrO pacrnpefeneHns Harpyskum B
ANEKTPUYECKON CeTU. ITO NO3BONSAET OGanaHCcupoBaTb Harpysky Mexay
pPasfNyHbIMA  UCTOYHMKAMU 3HEPTrM N ONTUMU3MPOBATb WCMNOSb30BaHNE
pecypcosB.

B) [MnaHupoBaHne pacnmncaHnsa paboTbl anekTpocTaHuui: MeTtogpl
MaTteMaTM4ecKoro nporpaMMMpoBaHUs MOryT TMOMOYb B  OMNTUMASIbHOM
nnaHupoBaHum paboTbl 3NEKTPOCTaAHUMA C YYETOM [UHAMUKA WU3MEHEHUSN
Harpy3ku. OTO MNO3BOMSIET AOCTUYb Gonee 3PEKTMBHOIO MUCMOSIb30BAHUS
PECYPCOB U CH/XXEHMS CTOMMOCTW NPOU3BOACTBA 3NEKTPOIHEPTUN.
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r) Y4eT nepemeHHbIx hakTopoB: MaTemaTtnyeckoe nporpaMmmMmmpoBaHme
NO3BONSET YYECTb PasfiNyHble NepeMeHHble (haKTopbl, TaKNE Kak U3MEHEHME
LUeH Ha 3Hepruo, notpebneHne, AOCTYNHOCTb BO30OHOBASEMbIX UCTOYHMKOB
SHEPIM N TEXHUYECKNE OrpaHnYeHnst. OTO NOMOraeT B MPUHATAN PELLEHWN,
HanpaefeHHbIX Ha ONTUMAaNbHOE MCMOSIb30BaHNE PeCYpPCoB U AP EKTUBHOE
ynpaBneHne aNeKTPUYECKON CEThIO.

B Havane 20-ro Beka OCHOBHbIM METOAOM pacrpegeneHus
9NIEKTPUYECKON 3HEprun 6Obina LEeHTpann3oBaHHasi CUCTEMA, FOe SHeprus
reHepypoBanaCb Ha 9MIEKTPOCTaHUMAX W pacnpegensanacbs no  Cetu
notpebutenam. OgHako, ¢ POCTOM 4ucna noTpeduTenein n BO3pacTaHMEM
9NIEKTPOIHEPIN, BO3HUKSIA HeobxogumMocTb B 6oniee 3h(PeKTUBHOM 1
ONTUMM3NPOBAHHOM YNpaBieHN pacnpeneneHneM aN1eKTPUYECKON IHEPTUIA.

C pasBUTNEM KOMMBIOTEPHbIX TEXHONOMMI 1 METOAO0B MaTeMaTnyeCcKoro
nporpamMmmMmnpoBaHnsa BO BTOpon nonosuHe 20-ro BeKa, MOSIBUINCL HOBblE
BO3MOXKHOCTM ANS ONTUMM3aUMM pacrnpeneneHns dNeKTPU4ECKOom 3Heprumn.
MeTogpbl NIMHENHOro nporpaMmMmnpoBaHuns, LeNI0YMCIEHHOMO
nporpaMMMpoBaHns M OUHAMMYECKOro  MpOorpaMMmMpoBaHvst  CTanu
NPUMEHATBCA  ANS  PEWEeHWs  CAOXKHbIX  3agja4  onTuMu3aumm B
9/IEKTPO3HEPreTUKE.

B nocnepHvne pecATunetTus MeTogpl ONTUMU3ALMW pacnpeneneHus
9NIEKTPUYECKON  JHEpPrMn  npogospkatloT  passmBatbCsa.  [MpumeHeHne
nckyccteeHHoro  uHtennekta  (MN)  wn mawwmHHOro  oby4veHuss B
9/IEKTPOIHEPreTUKE OTKPbIBAET HOBblE BO3MOXHOCTU pns 6onee TOYHOro
NPOrHO3MPOBaHNSA HArpPy3KM 1 ONTUMN3aUUN PaboTbl ANEKTPUYECKNX CETEN.

B 2020 ropy MexagyHapogHoe aHepretudeckoe areHTtctso (MOA)
npeacTasnno nporpamMmmy "SHepreTudeckas adpdektTnsHocTb 2021-2030", roe
OOHOM N3 OCHOBHbIX LUenein saBngeTcs OonTuMu3auums pacnpepeneHns
9NIEKTPUYECKON 3HEPrUN C MOMOLLBID MEepenoBbiX TEXHOMOrMA M METOLOB
MaTeMaTn4ecKoro nporpaMmMmpoBaHns. B pamkax aTon nporpammbl akTUBHO
NccnenyroTcs U BHEOPSIOTCA WHHOBALMOHHbIE MOOXOAbl, HanpaBfieHHblE Ha
ynyyLeHne aHepProd@EKTUBHOCTN U CHDKEHME HArpy3KN Ha NeKTpu4eckne
CeTI.

a) bonbwmne obbembl gaHHbiXx. C pasBuUTMEM CMapPTrpuaoB U CEeTen
NHTepHeTa Bewen (IoT), o6bembl AaHHbIX, CBA3AHHbIX C pPacrnpeneneHnem
9NEKTPUYECKON aHeprnn, pacTyT. Micnons3oBaHne METOAOB aHann3a AaHHbIX 1
MaWnHHOro O6y4eHMs B COYETAHUM C MeTogamMu  MaremMaTU4ecKoro
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nporpamMMmnpoBaHns NPegoCTaBASET HOBbIE BOSMOXXHOCTU 18 ONTUMU3aLUM 1
YNy4LLEHUS 3NIEKTPOIHEPIreTUHECKMX CUCTEM.

6) WNHTerpauus BO30OOHOBNSIEMbIX WUCTOYHUKOB 3Heprun: BHeppenwne
BO30OHOBNSEMbIX WCTOYHUKOB JHEPruM, TakMX KakK COSIHEYHasi U BETpOBas
9Heprus, npeacTaBnseTr [AOMNOSHUTENbHbIE CIIOXHOCTU AN  ONTUMU3aunn
pacnpeneneHns  3neKTpuyeckonm  aHeprun.  lcnonb3oBaHne  MeTOLOB
MaTeMaTUYeCKOro nporpaMMmpoBaHNs  MNO3BONSAET y4eCTb  KosiebaHus
NPON3BOACTBA 3HEPrun U3 BO3OOHOBSEMbIX UCTOYHUKOB U caenatb 6onee
a(ppeKTUBHOE NCNONb3OBAHNE 3TUX PECYPCOB.

B) YyeT rmmbpupgHbiXx  3Heprocuctem:  PassButue  rmbpugHbixX
9HEProcUCTEM, KOTOpble OOBLEOUHAIOT HECKObKO WCTOYHUKOB 3QHEPrmu
(HanpuMep, CONHeYHast aHeprus, BETPSAHAs SHeprus n aHeprus GaTtapen),
CO3[aeT HOBble BO3MOXXHOCTU U CAIOXHOCTY AN ONTUMN3aLummn pacnpeneneHus
NEKTPUYECKON IHEPTUMN.

OnTumMmsaums pacnpegeneHuns 3NIEKTPUNYECKONA aHepruu C
NCNONb30BaHNEM METOOOB MaremMaTu4eckoro nporpaMMUpOBaHNSA SBMSETCA
aKTyaNlbHON N Ba)XKHOW 3apadent B chepe aneKTpoaHepreTukun. NpnumeHeHve
JIMHENHOrO NPOrpaMMMPOBaHNs, LUENOYUCEHHOrO MPOrpaMMUPOBaHNA 1
ONHAMNYECKOro nporpaMMnpoBaHns NO3BOMSIET YyYECTb PasnnyHble (pakTopbl
N pewnTb 3agaqn onTUMU3aUUN B INEKTPOIHEPreTUHECKNX CcucTtemax.
Passutne mMetogoB aHanusa AaHHbIX M MalMHHOMO O0y4YeHusi, a TakXe y4eT
HOBbIX BbI30BOB, CBA3aHHbIX C BO30OHOBAAEMbIMA NCTOYHUKAMU 3HEPIUM U
rMepuaHbIMN SHEProcncTeMamu, CO30al0T MEPCNEKTMBLbI NS AaSlbHENLWEro
COBEpPLUEHCTBOBAHNSA ONTUMN3aL MK pacnpeneneHns aneKTpuy4ecKom aHeprun.

Bubnuorpaduyeckunii cnmcok

1. "Optimization Methods in Electrical Power Systems" - aBTopbl:
Mohammad Shahidehpour, Yaoyu Wang, n Chengshan Wang.

2. "Power System Optimization: Large-Scale Complex Systems
Approaches" - aBTopbl: Leslaw Hatko, Krzysztof Iniewski.

3. "Optimization Techniques in Power Systems" - aBTop: Ankit Desai.

4. "Power System Optimization Modelling in GAMS" - asTop: Manoj
K. Khandelwal.

5. "Electric Power Systems: A Conceptual Introduction" - asTop:

Alexandra von Meier.
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WCCAEAOBAHUSA B OBAACTU OPUANYECKUX HAYK

Mannamos [.P. IHTepHeT-npaBocyane: CoBpeMEHHbIN OnbIT
Kutas

Fannamos [lanun PamcoBuuy,

CTyOeHT
MocCKOBCKMIA rocy[apCTBEHHbIN topugnyeckun yHnsepcuteT umenn O.E. KytaduHa

Annomayus. Hannaa cmamvs packpvibaem nymu u nepcnexmubul  cobepuiercmbobarus
3aKoHo0amenvcmba, peeyaupyrouieeo cgpepy ocyujecmbaeHus 31ekmponroeo npabocyous 6 Kumae.

KatoueBvle ca06a: Kumai, ssexmponnoe npabocyoue, yugppobas peassHocmsy, YMHBIL Yo,
uHmepHem-cyo, cyy0edHAsA 0esmesbHOCb.

CerogHs Kntam siBnsieTCs MUPOBbLIM NIMAEPOM B MPUMEHEHMM HOBbIX
UMPOBbLIX TEXHONOMMI, BKJOYAA WCKYCCTBEHHbIN WHTennekT (Artificial
Intelligence), 6onbline aaHHble (Big Data), 6nok4yenH (Blockchain), obnayHble
BblumcneHus (Cloud Computing), 5G B cygebHom cucteme.

C nx nomoLbto cerogHsa ahheKTUBHO peLLAOTCA topuanyeckue 3agadn.
Hanpumep, cocTaBnsitoT 4OroBOPbI M KOHTPAKTbI, FOTOBAT MCKOBbIE 3asBIEHNS,
OKasblBalOT HPULANYECKYIO NMOMOLLb, BbIHOCAT pPeLLUeHUs, HecyLune npaBoBble
nocneacTeus.

Mpobnemam peanu3aumm 3AEKTPOHHOrO NMPaBOCYAMst B HALLEN CTpaHe
nocesweHbl Tpyabl A. B. AHocosa [1], A. B. lNonosko [3], FO.A. >)KgaHoson [4],
3. B. TanannHon [5] n gp.

MpegmeTom paHHOM paboTbl SABNSAETCA 3akoHOAATENbCTBO Kutas B
chepe undpoBoro NpPaBoBOro peryanpoBaHus.

AKTYyanbHOCTb NPOBIeMbl 3aKI0HaETCA B TOM, YTO B COBPEMEHHOM MUPE
YYEHbIMA B MEHbLUEN CTENeHn WCCNenyrTCa pasnuyHble  KOHLEeNnuun
3apybexHbIX CTpaH npu OCYLUECTBIEHUM 3NEKTPOHHOrO npasBocyans B
AEeATENbHOCTU CyQ0B PasfNyHON KOPUCONKLMN.

C 2017 r. B Kutae Havyanm QyHKUMOHUPOBATb WHTEPHET-CyAbl [6],
KOTOpblE 3aHMMaloTCs  genamn, CBs3aHHbIMM C  rnobanbHOW  CEThIO,
9NEKTPOHHOM KOMMeEpLUMEN, aBTOPCKMUN npaBamun. OCOBEHHOCTLIO Taknx aen
ABNSETCA TO,

4TO OOnblUas YacTb AOKasaTeNbCTB NpenctasfieHa B BUAE LUGPOBbIX
OaHHbIX, KOTOPble XpaHATCS B ceTh VIHTepHeT.

HayuHble UHCaTDI
COOpHHK HayYHBIX TPYHOB II0 HTOTAaM MEXIyHAPOIHOTO KOHKYpCca
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BepxosHbin cyg Kutas ydpeann nepsbii UHTEPHET-CY, B . XaH4YX0y, rae
pasmelleHa wTab-keapTupa Alibaba Group, npyM TEXHUYECKON NOAAEP>KKE
KoTopon n Obina paspaboTtaHa uudposas nnardopma LS 3TOro cypa.
CpepHss NpogomKUTENbHOCTL cyaebHOoro 3acegaHns — 28 MUHYT, CpeaHss
NPOJOMKNTENBHOCTL CyaebHOro npouecca no geny — 38 gHen, 4To NpUMEPHO
BOBOe BbICTpee, YeM B 06bl4HbIX cyaax. OnbIT XaH4>Koy oKasdascs HaCTOSIbKO
yCrMeLHbIM, YTO Y>Xe 4epes rod, bbiin co3aaHbl gpyrne NHTEPHET-Cyapl.

B 2018 r. 6biim 3anyweHbl ewé pgBa WMHTEpPHeT-cyda B [leknHe u
N'yaHuwxkoy. Oba aTnx ropoga 3aHMMarT LEHTPanbHOE MECTO B KUTaNCKOW
NHTepHeT-nHaycTpun: B MNeknHe pacnonoxxkeHbl Baidu n JD.com, a B ['yaH4>xoy
— Huawei, Dajiang n Tencent. 3a nepuopg csoeln paboTbl ¢ ceHTabps 2018
roga, NEKMHCKUN MHTEPHET-CyA paccmoTpen 14 Tbicay gen, B TOM 4uicne C
NCNONb30BaHMEM [N BbIHECEHUS BEPANKTOB TaKMX TEXHONOMNn, Kak
NCKYCCTBEHHbIN MHTENNEKT N BIOKYENH.

B Ttom e rogy BepxosHbii cyn Kutas onybnukosan [lonoxkeHus no
HEKOTOPbIM BOMPOCaM, KacalLlMXCA PacCMOTPEHUA OeNl MHTEPHET-cygamu,
pPasbACHAOLWME PUCOVKUMIO 3TUX CYyOOB U peryaupylowme npouenypHble
BOMPOCHI, CBA3AHHbIE C UHTEPHET-Ccyaamu [7].

B kavecTtBe 00LMX YEPT, XapaKTepU3yOLLUMX OEATENbHOCTb KUTANCKOro
rocygapcTtsea rno UCMNONb30BaHUIO LUAPOBbLIX TEXHOMNOMMA s OonTUMU3aunn
cypebHoro npouecca, MOXXHO BblAENNTb CneayoLlee:

— co3gaHa cneuvanbHas cygebHas wHpOopMaunoHHas nnargopma,
obecnevnBarowaa yoanéHHyl0 KOMMYHMKAUUIO Y4aCTHMKOB chnopa: nopady
NCKOBOIO  3asiBfieHUs, MPUSIOXXEHNe [O0KasaTeflbCTB, 3HakOMCTBO C
MaTepuanamm pfena, yyactume B OHNanH cygebHoOM 3acefjaHuu, nopadvy
anennsunoHHoOM »xanobbl, HanNnpPaBfeHNE PeLleHns Ha UCMOTHEHNE;

— WHTepHeT-cyq TpebyeT OT NCTLOB U OTBETYMKOB NPeaoCcTaBUTb CBOM
HOMEP MOBMNBbHOroO TenedoHa, ANEKTPOHHYIO NOYTY, (hbakc 1 cpencTesa ooMeHa
MIHOBEHHbIMU COOBLLEHNAMK, Takme Kak nonynspHele B Kutae WeChat n QQ,
Tak Kak BCe€ KOMMYHVKauuu B AaflbHENLWEM OCYLUECTBASAOTCA NpU MOMOLLM
yKasaHHbIX

NPWUAOXKEHWUI, B TOM Y/CE U3BELLEHNS O CyaebHbIX 3acegaHnsax. B ntore,
¢ 2020 ropa exxemecsa4Ho B Kutae 6onee 200 TbiCaY gen paccmaTpuBaroTcs B
pexxume oHnanH. Meccenpxkep WeChat go6asun B CBOE NPUAOXKEHNE HOBYHO

dbyHkumio Weisu ( #§ IF ), koTopas nos3BoOSsSieT yOaneHHO y4acTeBoOBaTb B
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cypebHbix 3acepaHusx. WeChat peanusyeT QyHKUno uvaeHTudmkaumm
YyesioBeKa, 9TO AenaeT yvyacTue opugnyeckmn 3Ha4nMbIM;

— cypebHas nnaTtgopma MHTEPHET-Cyaa MHTErpMpoBaHa C TOProBbiMU
WHTepHeT-NNaropMamu, 4YTO MNO3BOSISIET CTOpPOHaM 6ecnpenaTCTBEHHO
NCNONb30BaTb JNIEKTPOHHbIE [oKasdaTenbCcTBa. Hanpumep, WHTEpPHeT-cyn,
XaHwkoy cosgan nnatopMy 3MEKTPOHHbIX [0OKa3aTesNbCTB, KOTOpas He
TOJIbKO MPUHOCUT MNOMb3y NOTpebutensm, HO N obneryaet yyvactue Jpyrux
cybbekToB B cyaebHbix npoueccax. lNnartdgopma nogkntoyeHa K OCHOBHbIM
TOProBbIM NnaTdopmMam NEKTPOHHON KOMMepLMK, Takum Kak Taobao n Tmall,
C KOTOPbIX CYA MOXET NOJSYYUTb AaHHbIE;

— cypnebHble 3acefaHusi NPOUCXOAAT B PEXUME BUAEOKOH(EPEHLMN.
Cyaobn cnpat B 3ane cyga, roe CTOUT TOJSIbKO OrPOMHbIA 9KpaH, 6e3 CTOpPOH
cnopa n Habnogartenen;

— cynebHas nnarcgopma npegycmaTtpusaeT BO3MO>XHOCTb
aBTOMaTNYECKON reHepaunn LWabnoHHbIX CyAeOHbIX AOKYMEHTOB.

Pe3ynbTaT npeB3oLwlen BCE OXWOAHWA: MOACYMTAHO, YTO BHEAPEHUE
NCKyccTBeHHOro uHtemnekra ¢ 2019 no 2022 rr. cokpatuno CpeaHolo
HarpysKy cygen 6onee 4em Ha TPEeTb U CIKOHOMUAO 1,7 munnnapga pabo4mx
4acos.

Kpowme Toro, akoHomuyeckuit adpdekT coctasun 300 Munnvapnos toaHein
(npumepHo 45 munnnapgos ponnapos CLLA), 4TO 9KBMBANEHTHO MNOMOBUHE
BCEX afBOKaTCKux roHopapos B Kutae B 2021 roay.

C TOYKM 3pPEHNS BHEAPEHNSA HOBbIX TEXHONOMIN NMHTEPECEH TakXXe Noaxon,
Kutas K 1Cnonb3oBaHWO Moenen Takux cynoB. Kaxkapli MHTEPHET-CyL,
BblpabaTbiBaeT CBOM OCOObIE NpaBmna, anpobupyeT TEXHONOrNK, CO6CTBEHHbIE
peLleHuns, co3aaéTt cBou MHMPOPMaLMOHHbIE NAaT(OPMbI.

C y4yétom cnoxxmeLuencsa cutyaumm ¢ nangemmen COVID-19 BepxoBHbIN
cyn Kutaa B Uensax pacnpoCTpaHeHWs MNPakTUKW — AWCTaHUMOHHOro
paccMOTpEHUs criopoB pa3paboTan u BBEN B genctene ¢ 1 asrycrta 2021 r.
MpaBuna BegeHns cyaebHbix pa3bupatenscTs B VIHTepHeTe B HapogHoM cyae
(the Rules of Online Litigation of People's Court).

MpaBuna npegnaratoT OCHOBHblE NPVHUMNbI cypebHoro
pasbnparenbCcTBa, COrnacHO KOTOPbIM OHW JOMKHbI ObiTb 6eCNpUCTPacTHbIMM
n adekTnBHbIMK, 6e30nacHbiIMM N HagéXHbiMu. [MpaBuna nNpUMEHNMbI K
LUIMPOKOMY KpYry Aef, BKoYasa BCe rpaXkaHCcKue N agMUHUCTPaTMBHbIE aena.
OHn yunTbiBalOT BbIOOP CTOPOH B OTHOLUEHMU WCMONIb30BaHUA CynebHbIX
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npoueccoB oHnamH unu odnarH. Kpome Toro, Takxe npugatloT 6onbLuoe
3Ha4eHne KoOHPUOeHUMaNnbHOCTW AaHHbIX.

Ewe ogHMM BaXkKHbIM 3TanoM CTaHOBJIEHUS UMPOBOro NpaBoCyaus B
KHP ctan 3anyck cuctembl «YMHbI cyg» B 2016 rogy. CerogHs BepXxoBHbIin
cyn Kutas TpebyeT, 4Tobbl Nto60in Cyabs NO KaxXKAoMy Aefly KOHCYNbTUPOBasCs
co Smart Court. Ecnu cygpbss He cornaceH C pekoMeHgauumen MalluHbl, OH
OOJDKHbI NPeacTaBuTb NMCbMEHHOE OOBbACHEHNE ON1S NPOBEPKN.

B cypax KpynHbIX FOpPOAOB TPYOAMTCS OKOJIO COTHW POBOTOB-HOPUCTOB
Xiaofa, koTopble 3HatOT O0TBETHI Ha 40 ThiCAY OpUANYecKnx sonpocos. A B 2021
rogy paspaboTynky OT4YATANINCb O CO3OAaHUN  «YMHOrO  MPOKypopa»:
nporpamMMbl, KOTOpasi Ha OCHOBaHUW W3YYEHUS YNuK, anubu, aKcnepTus,
NPOTOKONOB JOMNPOCOB U OPYrnX Martepuanos gena BbIHOCUT O6BUHUTENIBHOE
3aKJIl04YEHNE C TOYHOCTbLIO A0 97 %.

HelipoceTb obyyanm Ha matepuane 17 000 yronoBHbIX AeN, OHA MOXET
BblgBUraTb OOBMHEHWS MO CambIM PACMPOCTPAHEHHBIM MPECTYMEHNAM:
MOLLEHHNYECTBO C KpeauTHbIMU KapTamu, y4acTue B a3apTHbIX Urpax, onacHoe
BOXAEHWE, YMbILNEHHOE NPpUYnHEHVE Bpeaa, Kpaxa u T. 4. B CMW otmevaroT,
4yTO passuTne Kutas npmsnekaTenbHo ans Poccuu, a BHegpeHue nepenosbixX
NH(POPMALMNOHHBLIX TEXHONOMMN B CYOebHY0 OeATeNbHOCTb, B TOM 4uUcne
NCKYCCTBEHHOIO UHTENSIEKTA C BO3MOXXHbIM CO34aHneM B ByayLiemM «yMHOro
Ccyda» B Halen cTpaHe TpebylT NooWpeHns N 0B6CY>KOEHNA TEXHONOMMI Ha
POCCUNCKNX ONCKYCCUOHHbBIX Hay4HbIX riowaakax [2].

Takum 06pa3om, Cyaonpon3BOACTBO B 3/IEKTPOHHOM BUOE CTAHOBUTCA
[0CTaTO4YHO 3P PEKTUBHBIM NHCTPYMEHTOM B cyaebHom cnucteme Kutaa n gaér
CTUMYN pPasBuTMA JpyruMm ctpaHam. [aHHble (pakTbl NMO3BONSIOT caenatb
BbIBO4 O TOM, YTO MH(OPMAUVOHHbIE TEXHOSIOMMM YCMELWHO BHEOPSIOTCA B
npouecc ocywectsneHns npasocygus. OnbIT  UHTEpHeTCygoB Kutas
NnokasblBaeT, YTO CyAebHbIN Npouecc MOXeT ObiTb 1 B Lnudposom opmare, a
rnaBHOE, YCMNELLUHO peann3oBbiBaTbCH Ha NPaKTUKE.
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